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Abstract: Evidence for the species trapped by trimethylsilylation in peroxidase mediated oxidation of 
orate (1) having the tetrakis(trimethylsiyl)spirodihydantoin (4b) structure is provided by its hydrolysis, 
reaction with diazomethane, aad actual isolation and identification of tetramethylspimdihydtoin (4e). 

Following the fiit report on the stepwise nature of the uricase reaction, a transient UV-absorbing species 

has been detected sufficiently often in chemical and enzymic oxidations of uric acid (1) to establish it as being 

of general validity as the initial uricolytic intermediate.r This intermediate has hitherto defied all attempts at di- 

rect identifkation owing to its hiih chemical reactivity. Hence, the assumption, chiefly based on inferential evi- 

dence,* that 2a is the key uricolytic intermediate has long been awaiting an experimental confi5mation.s A 

problematic ring contraction process 2a+3a is often encountered in mechanistic interpretations of the pathway 

to allantoin.4 The announcement that 3a can be trapped as 3b by silylation during the initial stage of electro- 

chemical or peroxidase-catalysed oxidation of 1596 is therefore sufficiently provocative that it can hardly avoid 

drawing critical attention to the evidence on which it is based. In the absence of a detailed structural information 

this evidence consists of the mass spectrum of a tetrasilylated species, exhibiting a molecular ion at m/e 472, the 

most intense peak at m/e 357, and prominent fragments at 4.57,342,329 and 314. In fact, the reported mass spec- 

tral data have a suspicious resemblance to those of the tetrasilylated derivative 4b7.8 of spirodihydantoin (4a)P 

2 4 

a:R=Wb:R=SiMe3;c:R=Me 

To decide whether the silylated species lies on the pathway leadiig to allantoin or it is merely an altemative 

end-product of the silylation reaction, the oxidation of 1 with peroxidase [EC 1.11.1.71 was quenched and the 

UV-absorbing intermediate trapped according to the published procedure,6 and the resultant silylation mixture 

was evaporated in vucuo. The residual solid was dissolved in hot water (10 ml), evaporated, and dried (10” 

Torr,48 h over P205). This was treated with ethereal diazomethane (2x10 ml); after 48 h ether was removed and 

the product (Rf0.16) isolated by preparative TLC (0.5 mm silica gel PF254, CHCls). Subliition (22O‘C, 10-S 

Torr)to yielded the pure product (cu. 3 mg) identical with the authentic tetramethylspirodihydantoin (4c).” 
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This simple experiment has been used successfully to demonstrate the stable nature of the basic skeleton 

of the species trapped by trimethylsilylation. It is obvious that the parent spirodihydantoin (4a) cannot be a 

uricolytic intermediate, but the spire-contraction does provide support for 2a as the real intetmediate since it is 

most unlikely that 3a could undergo the sequence which ultimately leads to actual silylated 4b. 

In the explanation of the ring-modifying reaction of 2a under silylation conditions, two general types of 

mechanism may be discerned, The reaction could clearly involve either [6-+4]ring-contraction by shift of carbon 

or [4-+5]ring-contraction by shift of nitrogen, via a hydration equilibrium. No detailed information is available in 

order to allow a clear distinction between these regiochemical alternatives, which are otherwise reminiscent of 

ring-contraction processes in flavin pseudobases. 12 Therefore, all the available experimental evidence now 

seems consistent only with the intermediacy of 2a without recourse to 3a; a coherent uricolytic pathway to 

allantoin involves ring opening at the 1.6~bond, migration of carboxylate, and decarboxylation as salient steps.23 
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