CH 609, Spring 2008
Dr. Shaughnessy
Problem Set #3
Due: Friday, March 7", 2008
Name; Answer Key

1. Provide the product(s) for the reaction below. Provide both organometallic and organic
products if necessary. Where more than one isomer of the pazdtube formed, draw only
the major product(s). Be sure to clearly indicate stereochemistry, where appropriate.
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2. In the Heck coupling of acyclic alkenes, the conjugated product is typically the only olefin
isomer formed. In contrast, Heck couplimfg,3-dihydrofuran does not give the conjugated
product (). Instead, two other olefin isome&dnd3) are formed.
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a. Draw the structure of the palladium complex obtained upon the addition of-fhle Pd
intermediate to 2;8lihydrofuran. Be sure to sty the relative stereochemistry of this
structure.
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b. Explain why the normally preferred produdctannot be formed from the intermediate in
part a.

The &H elimination step requires the and GH bonds involved to be syn coplanar.
This arrangemaris not possible to forrh, since the Pd and H are trans to each other on
the ring.



c. Draw a mechanism to show how your intermediate in part a is converted to the major

product3.
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3. Palladium can catalyzed the cyanation of aryl halides. In thiysiasgstem below, a Pd
source is used.

PA(TFA), (4 mol%) OO

2-binapthylPt-Bu, (8 mol%)

Zinc (20 mol%) PtBu,
HZNOCI HZNOCN

o)

DMAc

95 iC .
2-binapthylPtBu,

a. How is the PY precursor reduced to the Rattive species in this reaction?

L
LPd(TFA), + Zn — PdL, + Zn(TFA),

b. Draw a likely catalytic cycle for the reaction below starting from aRgecies. For
each intermediate, show the struetof the palladium complex (you can abbreviate the
ligand as L).
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4. The following catalytic cyclization reaction was recently reported. Propose a likely catalytic
cycle that would account for the reaction shown below. Show the structure of each
intermediate and the sequence of reaction steps.
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