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On the Rate of Site-Site Interactions 
in Functionalized Polystyrenes 

Sir: 

Reagents attached to insoluble, cross-linked polystyrene 
supports must experience reduced mobility with respect to their 
counterparts in bulk solution. Evidence for1 and against2 this 
site-site insulation or pseudodilution leaves questions regarding 
the rates at which intrapolymeric encounters occur. Here we 
report experiments which bear on this issue. 

Our technique involves generating a self-destructive species 
on a given support and determining its rate of disappearance. 
Specifically, we examined the polymer-bound acylating 
agent—nucleophile system 2c. Glycyl transfers within the resin 
produce peptides of glycine 3, bound as their C-terminal ni-
trophenyl esters; cyclization then releases peptides 4 into so
lution.3 See Scheme I. 

Polymer-bound nitrophenol 1, 1 mequiv/g was prepared by 
Patchornik's procedure4 from 4% cross-linked polystyrene 
(Rohm & Haas XE-305). Radioactive glycine was attached 
as its benzyloxycarbonyl (Z) derivative 2a, 0.8 mequiv/g, using 
carbodiimide. N deblocking with HBr-HOAc gave the stable 
salt 2b. 

Suspensions of 2b in DMF were treated with excess Et3N 
or 7V-methylmorpholine to ensure that the generation of 2c was 
rapid and complete.5 Radioactivity was quickly released into 
solution during the first 30 min (50%) and then more slowly6 

(~65% after 2 days). Isotope dilution established that 20% of 
the activity released was diketopiperazine (4,« = 1) and <2% 
was glycine (little, if any, hydrolysis occurs). The remaining 
activity in solution was presumably in the form of cyclic oli
gomers of glycine (4, n > 1) since the ninhydrin test proved 
negative. 

The extent of disappearance of monomer 2c could be de
termined by quenching the intrapolymeric acyl transfers with 
AC2O. Subsequent treatment with benzylamine releases any 
remaining 2c in the form of the yV-benzylamide of aceturic acid 
5. Isotope dilution for 5 revealed that, 30 min after Et3N was 
added, <5% of the original activity on the solid phase was the 
monomer 2c, whereas, after 5 min, 20% was the monomer, 
When 2b was treated simultaneously with Et^N and AC2O, 
followed by benzylamine, 80% monomer 2c was trapped.7 This 
demonstrates that glycyl transfers within the polymer occur 
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even in the presence of excess acylating agents in solution. 
Initially, the disappearance of monomer 2c should resemble 

a second-order process. Interaction of two sites gives 3 (n = 1) 
which can cyclize and release diketopiperazine into solution. 
However, 3 (n = 1) may also engage in further reactions with 
monomer sites, acting either as a nucleophile or as an acylating 
agent. Evidence that these secondary processes occur may be 
inferred from the low yield of diketopiperazine. The ensemble 
of polymer-bound acylating agents and nucleophiles thus 
generated and the large numbers of their possible intrapo
lymeric reactions preclude kinetic analysis. The empirical value 
of 1-2 min for the half-life of 2c, assuming a second-order 
process for its disappearance, can be derived from the 
quenching experiments. If acyl transfers between sites of 2c 
do not occur at every encounter, this half-life corresponds to 
a lower limit for the encounter frequencies of reagents attached 
to such polymers. Remarkably, this figure agrees well with that 
derived independently by Mazur8 for the dimerization rate of 
polymer-bound benzyne. 
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Synthesis and Characterization of 
(Pentafluorosulfur)acetylenes 

Sir: 

The synthesis and properties of compounds containing 
pentafluorosulfur groups have been a matter of concern for 
some time,1 and renewed interest in such materials is evident 
from recent publications.2 As an extension of earlier work in 
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