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(1) (2 points each, 10 points total) Circle the correct answer.

(a) More reactive in palladium-catalyzed coupling reactions:

MeO—Q'Br Vvs. F3O—®—Br

(b) Faster reductive elimination:

PPhg PMe3z
Ph3PH1d~M9 VvS. Me3P—P|d—Me
Me Me

(c) More prone to B-hydride elimination:

I|>Ph3 PPhg
PhaP-Ni-Et vs. Ph3P—N[j
Et

(d) More reactive toward ligand substitution by an associative pathway:

I
Rh(CO)2 Rh(CO)2
(e) More prone to migrate in a B-migratory insertion:

H
M— || vs. M— |
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(2) (7 points each, 14 points total)

(a) Draw the mechanism for the hydrogenation of olefins catalyzed by Schrock-Osborn complexes.
Please show and name every step, and label the turnover-limiting step.

catalytic
[Rh(bisphosphine)]
ZMe Ho —  Me” “Me

(b) Draw the mechanism for the hydrogenation of olefins catalyzed by Wilkinson's catalyst. Please
show and name every step, and label the turnover-limiting step.

catalytic
Rh(PPhs)sCl
ZMe  H, Me” ~Me
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(3) (10 points total)

(a) (5 points) Draw a diagram that ilustrates the bonding and back-bonding interactions for a metal-Ho
complex.

(b) (5 points) Draw a diagram that illustrates the bonding and back-bonding interactions for a
metal-olefin complex.
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(4) (8 points) Provide the best mechanism for the illustrated reaction. Please explain your reasoning.

Me CHoNo Me
(OC)sC
r=|<OMe

HaC=<(

OMe
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(5) (12 points) Provide the best mechanism for the illustrated reaction. Please name each elementary
step (e.g., oxidative addition, reductive elimination...).

I

IO
IIIO
%

R PdCI
@ A 0OFEt /\ﬂ/ 2, O

0]
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(6) (10 points) Provide the best mechanism for the illustrated reaction. Please name each elementary
step (e.g., oxidative addition, reductive elimination...).

IYIe e 1) D , heat Q eMe
CpoZr Me

2) CO
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(7) (12 points) Provide the best mechanism for the illustrated reaction. Please name each elementary
step (e.g., oxidative addition, reductive elimination...).

catalytic

J,. A e T3
HSIR,
" 0R H” “Me M OR

Me
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(8) (12 points) Provide the best mechanism for the illustrated reaction. Please name each elementary
step (e.g., oxidative addition, reductive elimination...).
catalytic

RhLCI
/\/\/ ji : Oi>:o
= H” “H
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(9) (12 points) Provide the best mechanism for the illustrated reaction. Please name each elementary
step (e.g., oxidative addition, reductive elimination...).

catalytic
Ph Pd(PPh3)4 -Bu

OH PhBr _— P
A Ph

B
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(10) (12 points) Provide the best mechanism for the illustrated reaction. Please name each elementary
step (e.g., oxidative addition, reductive elimination...).

catalytic e

PPh3)3sRhCI
/Me N co Ho (PPhg)3

OH
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(11) (18 points total) In class, we discussed two possible mechanisms for Ziegler-Natta polymerizations.

(a) (5 points) Please draw the direct-insertion mechanism for propylene polymerization (just show the
reaction of one propylene molecule).

ZCH

3

M—CH; —» —» M~>_ — —  polymer
CHs

HaC

(b) (5 points) Please draw the Green-Rooney mechanism for propylene polymerization (just show the
reaction of one propylene molecule).

Z > CH,4

M-CHy —» — » M—>_
CHg

HaC

(c) (8 points) A '3C-labeled catalyst (M—'3CH3) was used in order to distinguish between the two
mechanisms. Please explain how the use of this catalyst can help to distinguish between the two
mechanisms.

M—"3CH3
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