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~-A~approach~thed~~ofm~-~~~~of 
serine proteiwaee involving tbe linking of fragment -CHX-COOR to an appropriate 
recognition element ia described. 

An important and che.&nging facet of rational drug de&n involves the 

tidopmat of m-M inactivators and their UB(? in modulating the 

activity of a target enzyme (1). Inactivators of thi8 type offer many potential 

advantages, including greater chemical stability, high specificity (since the latent 

reactivity embadied in a 0 meckmam -baaed inactivator is unmesked following catalytic 

prows&g of tbo ixuwtivator by the target enzyme), and irreversible inactivation of 

the enzyme (l-2). The invol vement of the neutrophikkived swine proteineaes 

~ca~Gand~~3in~~ry~(3)hasp~~the 

impetw behind the design of mocb&sm-baaed inactivators of these enzymes. These 

include baloenol and ynenol lactonee (km, cephakporin derivatives (6) and 

isocoumarina (7). 
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Mechanism-based inactivators of serine proteinases 2147 

Incubation of HLE with compound 1(X = F)led to time-dependentloea of 

enxymatic activity @igure 1). The magnitude of the bimolecular rate constant 

kO&JJ AK1 i’ was determiwd to be 100. The interaction of 1 with the enzyme 

involveetheactiveaite,aaevidemAbyanobmrveddecreaae in the lQ.&IlJJ M’ s’ 

value (40 IK1 2) when the experimentwat3repeatedinthepreBence of subetrate. 
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Figure L Time dependent lona of enzymatic activity. Human leukocyte 
ektaae (302 &?Q was incubated with compound lWO.6 ~XI in Ckl Y 
HEPES buffer, pH 725, QS Y N&l, and 1% DMSO. Aliquota were 
withdrawn at different time intervals and assayed for remaining enzyme 
activity using methoxynuccinyl Ala-Ala-Prc+Val p-nitroenilide 
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Ctmtricon 10 filtration of a fully-inactivated enzyme did not result in any regain 

ofenzymeactivity. Inaaeparateexpe rime& hydroxylamine (a5 a al Y EEPES 

buffer, pH 7.25) was added to fully-inactivated enzyme, and the regain in enzymatic 

activie was monitored over a 24 h period. The enzyme rapidly regained about 38Rb 

of ita activity and remained at that level throughout the period of observation This 

suggesta the presence of at least two inactive forma of the enzyme. one having a 

labile acyl linkage that leads to active enzyme upon treatment with hydrorylamine, 

and a Becond form that is unaffected by hydroxylamine The latter is tentatively 

pro+ aa being 3 depicted in Scheme I. These preliminary retmlta alao indicate 

that the electrophilic speck 2 pertitiona between a pathway leading to 3 and other 

pathwaya Jnterestingly, compound 1 showed no inhibitory activity toward human 

leukocyte cathepein G (200-fold exceaa inhibitor over enzyme, 10 minute incubation 

period). 

HI;E remained unaffected when incubated with a 200-fold excess of compound 

4 Cx = H). The lack of reactivity of 3 and several other phthalimide derivativea (13) 

is tentatively ascribed to the lower electrophilicity and, hence, the lower 

muxeptibility of the phthalimide carbonyl to attack by the active site aerine (14). 

Lastly, the stability of 1 in 0.1 Y EEPFS buffer (pH 7.25, a5 M NaClI waa 

monitored by high-m liquid chromatography over a 24 h period. No ehangee 

in the structural integrity of the compound were observed. 
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In eoneluxxion, the firnt example of a m 7 * -baaed inactivator of HLE by 

a phthalim& derivative in reported. This in a specific case of general approach 

. involving the deeign of me&mum -baaed inhibit0111 of aerine proteinam via the 

attachment of moiety -CHXXOOB to an appropriate heterocycle, or other recognition 

element. 

bv We are grateful to the National Inetituk~ of Health @IL 36046) 
for fine&al support of this work. !Che aa&tanca of Mr. Jerald J. McClenaban is 
appreciated. 
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