k=10"8 sec-1

t,» = 1 billion years

ty=z = 1 million years

t;2 = 1 thousand years
k=107 sec-1

tym=1 year

twlfdﬂf

k=1sec!

FIGURE 4. Natural half-times of some biological reactions in neutral

solution at 25 °C.

{——age of the earth

glycine decarboxylation 1.1 billion years

OMP decarboxylation 78 million years

phosphodiester hydrolysis = 13 million years
O-glycoside hydrolysis 5-8 million years

fumarate hydration 700,000 years

phosphomonoester hydrolysis = 500,000 years

mandelate racemization 72,000 years

peptide hydrolysis (int.,C-term. dipep.) 450 years
cytidine, adenosine deamination 200 years

carboxylic ester hydrolysis 4 years

triose isomerization 2 days
chorismate mutation 7 hours

bond
cleaved

C-C
P-O
C-H
c-0
C-N

peptide cis-trans isomerization 23 seconds

CO,, hydration 5 seconds




