
Sharpless Dihydroxylation
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Water-Alcohol Exchange
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Hydration
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Oxidation/Reduction
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Asymmetric Dihydroxylation
(AD)
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Kinetics
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dP/dt = ko[Os][S] + k1[OsL][S] ……(1)

KEQ =  [OsL]/([Os][L]) …………….(2)

[Os]  +  [OsL] =  [Os]T………………(3)



From (2) and (3),

[Os]  +  KEQ[Os][L] =  [Os]T

[Os]  =  [Os]T/(KEQ[L]+1)………………………(4)

Similarly from (2) and (3)

[OsL]/(KEQ[L])  +  [OsL]  = [Os]T

[OsL] = KEQ[L][Os]T/(KEQ[L]+1)………………(5)



Substituting (4) and (5) into (1)

dP/dt = (ko + k1KEQ[L])[Os]T[S]/(KEQ[L]+1)

kobs = (ko + k1KEQ[L])/(KEQ[L]+1)……………..(6a)

kobs = ko + (KEQ[L](k1-ko))/(KEQ[L]+1)…………..(6)



k1 = kf + ks

ee% = (kf - ks)/(kf + ks)

ee% = (%R – %S)absolute value

From equation (6a),

kf
obs = (ko/2 + kfKEQ[L])/(KEQ[L]+1)

ks
obs = (ko/2 + ksKEQ[L])/(KEQ[L]+1)

(ee%)obs = (kf - ks) KEQ[L]/(ko + k1KEQ[L])
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Catalytic Cycle
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Aqueous condition
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Origin of Stereoselectivity
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Mnemonic
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DHQD: Dihydroquinidine
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Alkenes



Asymmetric 
Aminohydroxylation (AA)
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Nitrene Sources
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pKa
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Paclitaxel (Taxol)
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