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Question 1-5 are worth 3 points each. Questions 6-14 are worth 5 points each.

The following scheme illustrates a catalytic cycle for the hydrogenation of propene using a rhodium catalyst,

Rh[P(C¢Hs)3]5Cl. . The next three questions refer to this scheme.

H> H M L =P(CeHs)s
RhLCl S 1L
1 H -
cl
v oL y, O
I L
(E) Rh~H
PN ‘wf([)) Cl
(B)

Cl
L/ th = H
H (m
1. Which of the labeled steps in the above catalytic cycle is an oxidative addition reaction?
2. Which of the labeled steps in the above catalytic cycle is a reductive elimination reaction?
3. Which of the rhodium complexes is a 14 electron complex?
A. () B. () C. (1 D. (IV) E. (V)

Consider the following molecules.

OH O 0 oy Hey
I
\/\HJ\H L KfOH )\/
(A) (B) ©) (D) (E)
4, Which of the above molecules is a enal?

5. Which of the above molecules is a hemiacetal?
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6. Consider the following reaction scheme.

% O

Br LDA OEt
PPLE S

Pd(0), P(CeHs)3
CeHiz CgH14Br NEt;

Predict the product R.

0

e X
N WOH m

(A) 0% “OEt (B) ) O Ot
N OEt .

(D) (E) OFt

7. Consider the following reaction scheme.

O ©/ B(OH),
F,C. _O. _CF
ij Tf,0 3 S S 3

Y Tf,0 is 6/\(\) C/),\\O
Pd(OAC)z,
P(CgHs)3, NEt3

Predict the product Y.
TfO
(A) (B) (®) (D) (E)

8. The following compound was exposed to acid catalyzed deuterium exchange conditions. Predict the
formula of the resulting compound.

0 D*/D,0

C7H14O

(A) CsH43D,0 (B) C7H;1:D30 (C) C7H10D4O (D) C7H7DeO (E) C;H;D;0O
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9. Carbonyl compounds can react with water to form a diol.
o] H,O OH
R{” "R R Ry
1 2 1 OH

Which of the following compounds would be anticipated to have the largest equilibrium constant,
Keq, for this hydration reaction?

o} o} 0 o} 0
HgC)J\H )J\H H3C)J\CH3 ch)J\o/CHQ’ H‘°’C\0)J\O/CH3
(A) (B) © (D) (E)

10. A student was asked to write a mechanism for the following reaction.

O

-
H*/ H,0 o0
I+ om0 82

Which of the following intermediates would be the least likely to be found in a correct mechanism?

H. o)
o) H. © j
o)

o® /\\ /\\ ®0
PSS e T |
(A) (B) ©) (D) (E)

11. Predict the product, Z, of the following reaction.
H
N o)

O - A Tz

(A) (B) (©) (D) (E)
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12. Aldehyde V was treated with base to give the product shown.

H (@]
QOH \)\/\)\i)\/
-H,0 Z

Which of the following aldehydes is compound V?

\)\/\’// H H._O
° \)M I)\/
(@]
A H (B) ©)
H._O H
Z)\/ \)MO
(D) (E)

13. The following reaction sequence yields compound U.

\%

OH

HJ\/\/O\H

Predict the structure of U.

\/\/\/\/\/\/\/\/\/\/\)

(A) (B) ©
f\/\/\ f\/\)
(D) (E)

14. The following reaction yields compound T predominately.

PCC
H* PhLi (excess)

(C6H5)3P:/_ H*/H,O (C6H5)3P:/ U

Predict the main product T.

Q 0 Q 0 0
©/\)J\ ©)\/U\ H ©/\H‘\ H )\/u\ /YJ\
(A) (B) © (D) (S)
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15. Predict the product of the following reaction. (5 pts)
o P [/\ o }
i Cu_~

16. Predict the product of the following reaction. (5 pts)

Q  oH ~

CgH1007

17. Predict the products, A, B, and C of the following synthetic roadmap. (10 pts)

o)
o]
oA L HJ\/\ T™MSCI  (CysP)2ClRu=CH; 1. HF
WJ\CHs A B <
2. H,0 idi
2 an aldol pyridine 2. heat CgH10O

18. The following reaction is one that you have not seen before. It is an epoxide synthesis known as the
Darzens condensation. Write a curved arrow mechanism for the reaction. In a good mechanism all
important intermediates should drawn separately. (10 pts)

Hint: Remove the most acidic hydrogen first.

O . O OH H
\)J\H CIQJ\Ph Nph

Ph = phenyl, CgHsg
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19. Propose a synthesis of the following compound. All starting materials must be of four carbons or less.
(10 pts)

=



