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cPrL Oxidative additions are easy to identify IF YOU ELECTRON COUNT the metal
complexes. When an oxidative addition rxn occurs the metal will be oxidized,
usually by 2e-. So, if you start with a metal in the 0 oxidation state (ds), after the
oxidative addition the metal will be in the +2 oxidation state (d¢). Once you get used
to looking at organometallic rxns you will be able to identify common oxidative
additions quite quickly. H,, R-X, and H-SiR3 are three of the most common
substrates that perform oxidative addition reactions in catalytic cycles.

Problem: H, will do an oxidative addition most readily to which of the following

complexes. Why?

(b) )

Me;Fy,,, Br

oc” ‘PMeg,)

0 \"co
Me3P
PMe3

H, is a non-electrophilic substrate and needs an
empty orbital (or an easily dissociable ligand) to
pre-coordinate. a) is 18e- with strongly
coordinating ligands and is eliminated as a
choice. B is a 16e- complexes, B) is the far better
choice as it is more electron-rich and can more
easily do an oxidative addition.



=P~L Problem: CI, will do an oxidative addition most readily to which of the following
complexes. Why?

T l
ocCy,, wCO
6 7 Re’ \! /Pd.,,” Mes Pd(0) d° 18 EV
Re(l) d®18 EV OC( | \CO Me; \
co \ Me; )
C
) Cl, is a highly electrophilic &
\ oxidizing substrate that can
Ti . Cl oxidatively add to an 18e- complex so
\CI long as it has filled d-orbitals and is
sterically accessible. C) is d ° and
_ 0 can’t do an oxidative addition.
Ti(IV) d® 16 EV Between A) and B), both 18e-

complexes, B) is the far better choice
as it is more electron-rich and can
more easily do an oxidative addition.



Problem: CH;Br will do an oxidative addition most readily to which of the

cPrL following complexes. Why?
(', )
a) (@) b) Me3
|| | Ptd'9+8 e =18
Hf(1V) : 5
d° /Hf C'INR;, /Pt ''IINCMe
Mes NR Mes NCM
2 \_ &
¢) co
(PhO);Fy, | W\CO CH;sBr is an electrophilic
Fe d8 "Fe" substrate that can oxidatively
10 +8=18 OC( v (0Ph)3 add to an 18e- complex so long

as it has filled d-orbitals and is
sterically accessible. A) is d °
and can’t do an oxidative
addition. Between B) and C), B)
has the stronger o-donor
ligands and is more electron-
rich.



Problem: Which of the following compounds will be most likely to do a reductive

cPrL elimination of ethane (CHs-CH;)? Why?
a) CH, e b) NCMe
MesF7y,, | \CH3 (MeO)3Fyy,,, | W\CH3
s <
MesP™ | YCO HiC” | “YP(OMe);
CcO NCMe

Reductive eliminations are most
\ favored from electron-poor complexes

G) @ that have the two groups cisoidal to one
Me3 . .

another. A) is very electron-rich early

MeCNy,, | WCH3 transition metal complex that will not

“Pt’ want to do a reductive elimination and
Ph 3 \ | \CH 3 go into the V(-1) oxidation state. B) has

CH the two methyl groups trans to one

\ 3 j another, making it more difficult to do a

reductive elimination. C) has cis methyl
groups and a cationic charge favoring
reductive elimination to go from Pt(+4)
to Pt(+2), a common oxidation state for
Pt.



=PrL

Problem: Why don’t either of the complexes shown below do alkene-hydride
migratory insertions at room temperature?

H ®
Clu,,, | W PPhg Ets N /\

P
Phs - | "~co /N
H Et,

Both complexes have groups that are trans to one another. In order to do a migratory insertion
the hydride and alkene must be cisoidal. Ligand rearrangements can occur to put them cis, but
both of these complexes are third-row with relatively strong metal-ligand bonds that will make
rearrangements less likely.

Problem: Sketch out and label the two mechanistic steps (in the correct order)
that are occurring for the following reaction.

@ migratory @ ligand

insertion addition |
u —_— —_— Ru

[
R
H\\\\\‘l ™~ \/ phe f 7
c / cl : cl
(0] (o] (o}
18e- 16e- 18e-



PrL

Problem: Identify each step in the following mechanism. Some steps may have
several things occurring.

Hy C\\“ \ J/ \/\ \\‘
W, // ()

o+ CH2—CH2
PMe
/\ + CHy + 3
T 3

Me3P/ \/



Problem: Identify each step in the following mechanism. Some steps may have

Lol = ] . -
cPrL several things occurring.
P-hydride elimination
Migratory (propyl- to H- and propene)
insertion

(CH3™ and alkene)

@ @*
\\‘ \ \\‘
" |(-:|\3c // H3C /

Co(+3) 18e- Co(+3) 16e- Co(+3) 18e-
% )4243“2
\ PMe,
/\ + CHy + | @

Me3P / 1) Reductive elimination (H- and CHyz")
2) Ligand addition of PMe3
Co(+1) 18e- 3) Dissociative substitution of propene with

ethylene



Problem: Sketch out a detailed mechanism and label each step for the following
overall reaction.

= < 0

| |
.Rh +2C0 —» Rh +
Phs P“ I “CH, oc” " “pph, H3C CH;

| | +CO | |
— = o)
PhyPW" ?h\ - ?h\ ocw . T T Rh—
CH, CH, d “cH, 4 \
H5C H5C H5C H5C eH,

| +PPh, o

oC PPh; H,;C CH; oC



Problem: Sketch out a detailed mechanism and label each step for the following

cpre
cPrL overall reaction.
(= — 0
Rh(Ill) ~Rh +2C0O —» Rh + )L
\\
D6 Ph3P / \CH3 oc— \PPh3 H3C CH3
18 e-
ligand. ' ligand migatory
| -PPh; +CO | |
.Rh — Rh —> . —_— @)
PhsP™ 4 ey “CH oc\\“? h\CH ? ~c¢’
3
18 e-
16 e- ;
ligand
addition ¢ *co
ligand
@ addition reductive @
l +PPh; o | elimination |
Rh - + Rh . .Rh o
ocw 4
OC/ \PPh3 H3CJJ\CH3 OC/ / \c\/ 5
H,;C oH e-
Rh(I) :
18 e-

16 e-



