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Phosphonylated Acetylcholinesterase as Transition State 
Analogs: The Anticholinesterase Properties of 
Halomethylphosphonates 

Y.AsHANI* and Y . s m u L *  

ISRAEL IN- FOR BICrLM;ICAC RESEARCH 

p . 0 . m  19 , NESS-ZIm, IsRAeL 

The CX3p(0) moiety of methylphosphnates of the type CX3P(0)(oW)X,I, m y  

play an important role in the effective binding to the appropriate hydro- 

bic patch in the active site of acetylchlinesterase (AChE), in analoqm 

manner to the acetyl residue ,CH3c(0), of the substrate acetylcholine which 

determines substrate specificity.Since the substitution of halide atan far 

hydrogen in I is expec td  to intraduce electrollic,steric and hydmwic 

charrges,it was interesting to study the effect of such a substitution on both 

the inhibition of AchEandthestabililyof the phosphcnylated e n z w . A  

significant decrease in the stability of the enzyme conjugates, YTP(0)- 

(0isOhr)O-AChE (Y=Cl,Br,I) was observed in terms of an increase in the rate 

cmstants of the spontaneous and irduced reactivations as well as the aging 

process relative to the non-substituted molecule wfiere Y=H. The eledron 

witMrawal effect of the halogen atan ala, cannot explain the changes in 

the mti-ChE proprties of the halanethylphos@umates when canpared to the 

nan-substituted inhibitor. These results are in accard with the view that the 

plmsphmylated enzyme m y  be considered as a transition-state analog for the 

hydrolysis of an acylatd enzyme(Ashani and Green in "Stdies in Organic 

Chemistxy",pp 169-188,Vol 10, Elsevier ,1981). It is further conclcded that 

in contrast to the OP-Ache conjugates the OP themselves cannot be 

rationalized in terms of transition-state analogs. 
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