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1. Choose the major thermodynamic product of the following reaction.

0 OH
H
H Me
= Pd(OAc),
> ?
+
Br
0 OH (0] OH (o] OH
e} OMe
H H
OMe H
= . F AN
H H o) o] H
(A) (B) (C)
H 0 OH
0 o) H
X
o H OMe
o)
Br
H H
(D) (E)

2. Choose the correct description of the last step of the Suzuki Reaction.

/
X - Pd(PPhs), N N
—_—
+ Pd(PPhy),
capparatriene
(A) Oxidative addition (C) Ligand deinsertion (E) Ligand disassociation
(B) Reductive elimination (D) Ligand Insertion
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3. In the above reaction choose the value of n in the reactant if the Palladium has 16

electrons in its valence shell.

(A)O (B)1 (C) 2 (D) 3 (E) 4

4. Choose the answer that has correctly identified the number of acetals and

hemiacetals in isomaltose.

H

o)
Z
Z
2,

HO

e} winOH

OH

isomaltose HO
Acetal Hemiacetal
(A) 0 0
(B) 1 0
(C) 0 1
(D) 1 1
(E) 1 2

5. Choose the order that has the following carbonyl groups correctly arranged with

respect to increasing Keq of their hydration reaction.
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1 2 3 1 3 2 2 3 1
increasing increasing increasing
A) —» B) ——» (C) — 3
Keq Keq Keq
3 2 1 3 1 2
increasing increasing
D) —» B — 3
Keq Keq

6. Predict the major products of the following reaction.

0 H®

> C10H2003

(0]

Multistriaitin

C1OH18°2

7. Using the curved arrow formalism show the bond breaking and bond making that
occurs in the transformation of X to Y in the following reaction.

: OH

"OH  :0CH, 0
/l,\ PhsP=CH,
—_——
JEE— .

8. Using the curved arrow formalism show the bond breaking and bond making that

occurs in the transformation of Y to Z in the above reaction.

Exam 2 Question Pack 3 Organized by Todd Rothman and Samra Khan Page 3 of 12


http://www.streamingtutors.com/

For additional question packs, answer keys and video solutions go to www.streamingtutors.com

9.The mechanism of the Heck reaction is shown below. Use the diagram to answer the
next four questions.
(U

PhsP——Pd—PPh;

HBr 4\ Br/\
(E) (A)
H K

(\2) PhsP——Pd——PPh, Phsp—Pd—PPh;  (II)
Heck
Br Reaction Br
Ph\/\/‘\ D) (B) 2 en
Ph (C)
H -«

) PhsP——Pd—FPPh;  (Ill)

PhsP——Pd——PPh,

Br /\Ph

Br

i. Which of the five labeled steps of the mechanism is an oxidative addition reaction?

ii. Which of the five labeled steps of the mechanism is a ligand insertions reaction?

iii. What is the electron count for palladium compound (l11)?
(A)14 (B) 15 (C) 16 (D) 17 (E) 18

iv. What is the electron count for Palladium compound (IV)?
(A)14 (B) 15 (C) 16 (D) 17 (E) 18
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Consider the following structures

OH
(A) (B) ()
(6]
/\)J\H P el
©) ®

10. Which structure is an acetal?
11. Which structure is an enol?

Consider the following alkenes

SN = NN

(A) (B) (C)
/\/\/ /\/\)/

(D) (E)

12. Predict the major product of the following reaction sequence.
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13.Carbonyl compounds can form a hydrate as shown in the following equilibrium equati
on. Which of the compounds would be predicted to have the highest equilibrium constan

t for hydrate formation?

o OH
)L — Keq =7
N X X OH
X
o) 0 o)
)L CHs, )L )k
HaC o HaC CH, F4C CH,
(A) (B) ()
o O
CH
)k )k s
F4C CFs HsC T
CH,
(D) (E)

14. Predict the major product of the following reaction sequence.

X
N HBr \/\H
\ > -
Pd(PPhs),/Cul

NEt,

(A) (B) (C)

\

s
(D) (E)

Exam 2 Question Pack 3 Organized by Todd Rothman and Samra Khan Page 6 of 12


http://www.streamingtutors.com/

For additional question packs, answer keys and video solutions go to www.streamingtutors.com

15. The following scheme illustrates a catalytic cycle for the hydrogenation of propene
using a rhodium catalyst, Rh[P(CsHs)3]sCl. The next three questions refer to this
scheme.

H, T
L L
~.| - _
RhL;Cl —> ] /R|h\H U L = P(CeHs)3
Cl
L L H o L Cl
L \RK (I N N (1)
v | ~q ®) | w
(A) CHs H
H, (©)
_ (E)
L
/Rh—CI e L—Rh
L P2
(V) (V)

i. Which of the labeled steps in the above catalytic cycle is an oxidative addition

reaction?

ii. Which of the labeled steps in the above catalytic cycle is a reductive elimination

reaction?

iii. Which of the rhodium complexes is a 14 electron complex?

(A) (1) (B) (1N (C) () (D) (V) (E) (V)
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Consider the following molecules for the next 2 questions.

OH 0 (6]
[\
\ (0] (6]
(A) (B) (C)
i

(D) (E)
16. Which of the above molecules is an enal?

17. Which of the above molecules is a hemiacetal?

18. Carbonyl compounds can react with water to form a diol.

OH
o}

H,O
- R1 R2

R Rz OH

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

O o}

A A L

FsC H HaC CH,

: ®) ©)
(0] (0]
)k CHs HaC )L CHs
H5;C O/ \O O/
©)

(E)

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

i o [
)k on H . o 0
N - \)<

H,0

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

mechanism?
NC N
J\ )/ o )F o
(A)

H
j&
(0]
H/®
eoj (B) (C)
jj\ ® /\\
(D) (E)

20. The following reaction sequence yields compound U.

OH
M o Pee (CoHslaP=" H® (C6H5)3PJ
O —_— — . = > U
H \H @

H PhLi (excess) H,0

Predict the structure of U. (see next page for choices)
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(A) (B) (©)
f\/\/\ )/\/\)
(D) (E)

21. The compound shown below is a cyclic hemiacetal. It is in equilibrium with an

acyclic open chain compound X.

N e —— X

(open chain)

Identify the structure of compound X.
OH OH OH OH
HO\)\/\/\ HOM O\)\/\)
N 0 X
(A) (B) (C)
o OH OH
HO\)W M
OH 0

(D) (E)
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22. The reaction sequence shown below gives compound Z as the main product.

0 J_/
Ho™~~OH (CeHs)sP= ®

PCC H
OH = = — Z
H@

Identify the structure of compound Z.

(A) (B) (€)

O o)
)L/\/\/\ Z
(B) (E)

23. Choose the order that has the following alcohols correctly arranged with respect to

increasing acidity.
OH
OH é i

CO,CHs
1 2 3
1 2 3 2 1 3 1 3 2
increasing increasing increasing
A ——» B ——>» () ——>
acidity acidity acidity
2 3 1 3 2 1
increasing increasing
b)) ———»> () ——>
acidity acidity
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24. Choose the resonance structure that best represents the intermediate in the

nitration of anisole.

OCHjs OCH;s
HNO3
—_—
H,SO,
NO,
: OCH, : OCH, ® OCH; : OCHy
® * { J ®
H NO, H NO, H NO, H NO,
(A) (B) (C) (D)

|| HNO4
oO——¢C _—
H,S0,
O,N NO;
(6] (6]
0o—¢C o0—¢cC
(A) (B) N
(0] (e}
o—c—< >—No2 0—C
(©) (D)
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