CH 609, Spring 2008
Dr. Shaughnessy
Problem Set #5
Due: 11:00 AM, May 2% 2008
Name:

1. Provide the product for each reaction below. In case of catalytic reactions, only the organic
product need be drawn. Be sure to clearly indicate any stereisttye For stoichiometric
reactions, draw both the metal and organic/inorganic by products. Again, clearly show the
stereochemistry.
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2. Palladium allyl complexes are effective ymatalysts for HartwigBuchwald aryl amination
reactions. Show the rei@on(s) by which the starting allyl complex is converted into the
LPd” active species under the catalytic conditions.

CHj3

2

P

Me |
d\
Cl (cat)

S
N
. we  OF
M

H
es N
+ JOR®
NaOtBu H,CO

toluene
OCHjg Mes = mesityl (1,3,5-trimethylbenzene)
CH,

/|\ Mes

Mes \

Of

N N

Mes Mes



3. Draw a detailed mechanism for the catalytic cycle below that shows each step of the reaction.

COQMG
OH PdCl, (cat) H oM :

CO, CuCl

MeOH




4.

In the final key KIE study fothe dihydroxylation of alkenes, Sharpless observed the
following KIE values: His=0.919, Hans=0.926, H=0.907, G=1.027, G=1.028.
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a. Even though the bond breaking/formation occurs,ar@ G, the primary KIE values
(k(**C)/k(**C) are much smallg-3%) than those for the secondary KIE values of the
hydrogens (8.0%). Explain why the magnitude for tHf€/*C KIE values are so much

smaller than the H/D values.

b. Briefly explain why the H/D KIE values are all less than 1.



c. Because of t cost of making molecules with multipf€ labels, carbon isotope effects
are often measured using natural abundait@e Large scale reactions are carried out
nearly to completion. The unreacted starting material is then analyZ&@ BR
spectroscpy in order to determine the variation'ic abundance at each carbon relative

to a carbon chosen as the standard.

Ko0s0y4
(DHQD),PYDZ 0
O KsFe(CN)g o
SACHE-——Rb e
OCHj (t;?(L.J:OH/HQO HO OCHjs
97 - 99 % conversion
1.000
0.990 standard

| 034 iy O l 1001
~ ‘(\O)K©\ / 1.005

1.032 7 /4 \ OCHjs
0.999 1.001

i. Briefly explain how a normal KIE isotope effect would affect the abundanCe ar
the recovered starting material.

i. Providea brief explanation of how tH&C carbon content can be obtained in this way
from the'*C NMR spectrum.

iii. Why is it critical to carry out the reaction to very high conversion in order to obtain
meaningful values for theéC/*C KIEs?



