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catalytic cycles and artistry:  Chalk Drawing 101

Propose a reasonable catalytic cycle for the following transformations using the mechanistic steps we have learned in class (oxidative addition, reductive elimination, 1,1- and 1,2-insertions, b-hydrogen elimination, [2+2] cycloadditions, ligand substitution, metathesis (salt elimination and olefin) and protonolysis).  Count electrons to help you propose reasonable steps!  Remember, each step in a catalysis is an equilibrium step, and there may be many possible nonproductive steps.  For this reason, I encourage you to draw you cycle out on the sidewalk in real time;  don’t try to come up with the “correct” answer first.  Try to do the problem without looking at prior catalytic cycles, as some of these are very closely related to those we have seen in class.

Be able to name each elementary step, and give each metal complex an OS, dn count and valence electron count.  An answer key will be made available on Sakai after class.

group I:  Stille type coupling:  R-X + CH2=CHY to RCH=CHY using Pd(PPh3)3
group II:  hydrocyanation:  butadiene + HCN to (NC)CH2CH2CH2CH2CN using Ni(PPh3)3 (this is adiponitrile, a key intermediate in making Nylon)

group III:   hydroformylation:  CH2CHCH2R + CO + H2 to the branched product H3CCH(COH)CH2R using Co2(CO)8

group IV:  Enyne metathesis:  RCCH + R’CH=CH2 to R’CHCHC(R)=CH2 using Ru(PPh3)2Cl2(=CH2).

group V:  hydroamination:  CH2=CH2 + NH2R to CH3CH2NHR using CpTi(NMe2)3  (the active catalyst is CpTi(NMe2)(=NR))
group VI:  Ring Closing metathesis: CH2=CH(CH2)4CH=CH2 to cyclohexene using Mo(OtBu)2(=NPh)(=CHCMe3)
group VII:  ring opening metathesis polymerization:  (show two insertions) [image: image1.wmf] using Ru(PCy3)2Cl2(=CH2)  

group VIII:  Acetic Anhydride Process: CH3CO2CH3 + CO to CH3CO2COCH3 using RhI2(CO)2-.  Note,  CH3CO2CH3 reacts with I- under these conditions to give CH3I, and CH3COI reacts with CH3CO2- to give CH3CO2COCH3

group IX:    hydroformylation:  CH2CHCH2R + CO + H2 to the linear product HC(O)CH2CH2CH2R using Co2(CO)8
