Special Topics in Fine Chemicals 2008  Final Exam  Student ID #            Name           
Total 150 points. Write your answers in the space provided. If you need more space, write on the back.
1. Answer the questions related to the following reaction between the dianion A and the aryl halide B.



(a) (5 points) Suggest a reaction to produce the dianion A. You can use any precursors but the procedure to give A should be efficient.





(b) (10 points) Write down a stepwise mechanism for the substitution reaction when X = Br and Y = H.













(c) (8 points) Do you expect the same product when both X and Y are Br? Explain your answer. If your answer is ‘no’, predict the expected product.










(d) (7 points) Propose one alternative pathway to give the same product C (Y = H) from any starting materials. It may involve more than one step.








2. (20 points) Provide a catalytic cycle mechanism for the following reaction. What is this reaction called? Indicate clearly the cyclic nature of the reaction mechanism for the full credit.




















3. (30 points) Rationalize each of the following reaction products based on the reaction mechanisms. 






































4. (15 points x 2) Provide the structure of the reaction intermediate in each step of the following reactions to yield the product shown. It is not required to show the stepwise reaction mechanism. Specify the stereochemistry in the final product, too.











































5. (5 points x 8) Write the structure of the major products for the following reactions. Please pay attention to the regio- and stereoselectivity results in the products where appropriate.
































1/5


image3.emf
I

+  CO

2

 (1 atm)

Pd(OAc)

2

, Bu

4

NCl, D

2

O

pyridine, DMF, 100 

o

C

O

D

I

+  CO

2

 (1 atm)

Pd(OAc)

2

, Bu

4

NCl, H

2

O

pyridine, DMF, 100 

o

C

O

D

D

D

D

D

E

G

F

(a)



image4.emf
I

+ CO

2

 (4 atm)

PdCl

2

(PPh

3

)

2

, NEt

3

MeOH, DMF, 100 

o

C

O

H

(b)

I (2%)

O

J (74%)

K (2%)

+ +

CO

2

Me

CO

2

Me



image5.emf
O

1. LDA, -78 

o

C, (CF

3

SO

2

)

2

NPh

2. ClZnCH=CH

2

, Pd(PPh

3

)

4

3. CH

2

=C(Cl)-CN / H

3

O

+

4. LiCuMe

2

O

(a)



image6.emf
O

(b)

I OTHP

1. 2 BuLi

2. CuI, PBu

3

3.

4.

SiMe

3

O

5. NaOMe

6. HCl

O

OH



image7.emf
(a)

N

CO

2

t

Bu

1. s-BuLi, TMEDA

2. MeI



image8.emf
(b)

O

1. TsNHNH

2

2. 2 BuLi

3.CO

2



image9.emf
(c)

Br

+  PhCHO

In

H

2

O



image10.emf
(d)

O

+Br

OEt

O

Et

2

Zn

RhCl(PPh

3

)

3



image11.emf
(e)

SnBu

3

1. Me

2

Cu(CN)Li

2

2. PhBr



image12.emf
(f)

OAc

OH

2 eq. BuMgBr

0.1 eq. CuCN



image13.emf
(g)

TBDMSO

OSO

2

CF

3

1)  9-BBN

2)  Pd(PPh

3

)

4



image14.emf
(h)

Cl

H

H

Br

Br

+

Bu

3

Sn

OH

2.5 % Pd

2

(dba)

3

(MeOPh)

3

P, i-Pr

2

NEt



image1.emf
Ph N

Li

OLi

+

X OCH

3

Y

THF

A B

OCH

3

Y

C

HN

O

Ph



image2.emf
N

H

O

cat F

N

O

CH

3

73 %

CH

3

Ru

CHPh

Cl

Cl

(c-C

6

H

11

)

3

P

(c-C

6

H

11

)

3

P

cat F ([Ru]=CHPh)


