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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DHQD: Dihydroquinidine



Kinetics
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dP/dt =k [Os][S] + k,[OsLI[S] -.....(1)

Keo = [OSLI/([OSIILD) «vvvverenne..

[Os] + [OsL]= [Os]r



From (2) and (3),
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Os.
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= [Os]+/(Keol

Similarly from (2) and (3)

OsL
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OsL] = [Os]y

= Keg[L][Os]

T/(KEQ[L]+1) ..................



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

dP/dt = (ko + kiKeolLT)[OSIIST/(KeqlLI+1)

Kobs = (Ko + KiKeg[L])/(Keg[L]+1)......

Kobs = Ko + (KEQ[I—](kl'ko))/(KEQ[I—]+1)



ki = ks + K
ee% = (Kr - Ks)/(Ks + ko)
ee% = (%R — %S)absolute value

-rom equation (6a),
Kfops = (Ko/2 + ke[ L])/(Keo[L]+1)

obs —

Koops = (Ko/2 + KsKeg[L])/(Keg[L]+1)

obs

(ee%)obs = (ki - k) Keo[L/(k, + k;Keq[L])
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Figure 1. Plot of the concentration of alkaloid ligand 1 vs observed rate
constant Koq (@) and % ce (&) for the catalvtic dihvdroxylation of
trans-stilbene. Conditions: 25 °C, [OsOy], = 3.8 X 107 M, [NMO],

= 0.2 M, [stilbene]; = 0.1 M.
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Catalytic Cycle
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Origin of Stereoselectivity
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Pyridagine




Mnemonic
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% DHQ: Dihydrogquinine
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Asymmetric
Aminohydroxylation (AA)
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Nitrene Sources
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Paclitaxel (Taxol)
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AD: JOC (1994) p5104
AA: Acta Chem. Scand. (1996) 50, p649
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