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Directed Hydrogenations
Figures and Schemes Primarily from Hoveda, Evans, Fu Chem. Rev. 1993, 93(4), 1307
Cyclic Cases

Olefin Isomerization:
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* In general, the Crabtree catalyst is superior in 3 2 >99: 1
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* Often using lower concentration of Crabtree’s
catalyst leads to higher levels of diastereocontrol.
This has been ascribed to avoiding the formation of
polymetallic complexes that do not show the same
directing effects.

* In cases where olefin isomerization is
competitive, using the rhodium catalyst and
elevated pressure favors hydrogenation.
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Table 33. Hydrogenation of Cyclic Allylic Alcohols
with [Ir(cod)py(PCy;)IPF;

Entry Substrate  Major Product Irh:::al/;st Selectivity
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See also Corey 7L 1984, 25, 149
Evans JACS 1984, 106, 3866
Evans TL 1984, 25, 4637

For examples with Rh see Evans, Fu page 1307.

Acyclic Cases (allylic alcohols): Scheme 24
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(15psi) used for directed epoxidation.
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e Catalysts: [Rh(nbd)(diphos-4)]1BF,(Rh*); [Ir(cod)py-
(PCY3)1PF(Ir).




Acyclic Cases (homoallylic alcohols):
Scheme 25

1,1-Disubstituted Alkenes
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Table 41. Hydrogenations of Acyclic Homoallylic
Alcohols

Mol %, Cat?

Entry  Substrate Major Product (H, Pres) Selectivity
OH OH Me 4
1 )\)L 2,Rh 7:1
Me Ph Me)\/\Ph (15 psi)

5, Rh* b 10:1

OH OH Me
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e s AP
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@ Catalyst: [Rh(nbd)(diphos-4)]BF, or [Rh(nbd)(diphos-4)]-

0SO0,CFs.

Inhydrogenations of trisubstituted olefins, the steric
requirements of the allylic substituent and the olefin
geometry have a small but marked effect on the reaction
diastereoselection (eqs 63-66, Rh* = [Rh(nbd)(diphos-
4)]BF,).1%b Since homoallylic hydroxyl groups perform
well as directing groups, alkene geometry, along with
therelative stereochemistry of the homoallylic hydroxy
functionality, can be manipulated for effective control
of the sense of asymmetric induction.
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In cases where allylic and homoallylic stereogenic
centers are present, alkene rearrangement is not ob-
served at 15 psi H,, and the cationic rhodium and the
cationic iridium catalysts afford high levels of diaste-
reoselection (eqs 67-69).1%> Once again, it is the allylic
center, not the stereogenic homoallylic carbinol site,
that determines which diastereoface will be preferen-
tially hydrogenated. Moreover, comparison of eqs 67
and 68 indicates that the anti relative stereochemistry
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