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1. Select the major product of the following Heck reaction.

__Pd(OA9),

NEt,

Br CO,Et
O F “/\/ CO,Et
CO,Et

(A) ©) .

Br « P
X CO,Et
(D) (E) (F)
Br 0 N - COaE!
. \)k Pd(OAG),
OEt  NEt
(B)

2. Select the correct number of valence electrons for the following metal complex.

H

“Rh

PhaP/ ‘

Cl

(A) 14 (B) 15 @16 (D) 17 (E) 18 (F) 20

Exam 2 Question Pack 4 Organized by Todd Rothman and Samra Khan Page 1 of 19


http://www.streamingtutors.com/

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

3. Draw the intermediate formed by a ligand insertion step from the intermediate shown.

O
PPh PPh
e 3 . . . 3
PhyP Rh\ ligand insertion . PhyP Rh/
CcoO | cO
CcoO CcO

4. Predict and draw the major product of the following reaction.

O
HO H2Cr04 HO
OH - OH
H,0

acetone

5. The following is a synthesis towards a bicyclic ketal starting from 5-bromo-1,2-

pentadiol.
1. Li
OH /ji\ o
2. \)L
Br OH Y Hy A PCSCL D
® 3. H,0
H leoca
®
H
B e ©
0
CgH140,

a. Draw the structure of compound A.

b. Draw the structure of compound B.
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OH o oL o
OH O
Br\/\)\/OH )J\ Y 2 \)LH
—_— —_— (0]

@ 3. H,0 A
(0] OH lPCC
@
\)MOH Z
B
¢
(0]
(0]
CgH140,

6. Which statement is true regarding the rhodium complex shown?
PhsP Cl

N

Rh
Ph3P/ \CO
(A) The oxidation state of rhodium is O and the number of valence electrons is 16.
(B) The oxidation state of rhodium is 0 and the number of valence electrons is 17.
@ The oxidation state of rhodium is +1 and the number of valence electrons is 16.
(D) The oxidation state of rhodium is +1 and the number of valence electrons is 18.
(E) The oxidation state of rhodium is +2 and the number of valence electrons is 15.

(F) The oxidation state of rhodium is +2 and the number of valence electrons is 16.

7. Select the order that has the following compounds correctly arranged with respect to
increasing rate of reaction with potassium hydroxide (by SNAr).

Exam 2 Question Pack 4 Organized by Todd Rothman and Samra Khan Page 3 of 19


http://www.streamingtutors.com/

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

02N N02 02N cl
: :CI : ~Cl \©\

Cl
1 2 3
1 2 3 1 3 2 2 1 3
increasing increasing increasing
A ———» B) ——» () ——>»
reaction rate reaction rate reaction rate
2 3 1 3 2 1 3 1 2
increasing increasing increasing
D) — e ) ——
reaction rate reaction rate reaction rate
C|\©\ 02N\©\ O,N NO,
cl cl : :CI
3 2 1
3 2 1
increasing

E) ———>
reaction rate

8. Choose the major product of the following olefin metathesis.
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=4
0

RU=CH2
[

olefin metasis
OR
OR RO
/ :
(A) (B)
OR
OR RO
(D)
/
RO RO
Ru=CH,
—_—
olefin metasis \

(€)

/

9. Select the major product(s) of the following isomerization reaction, which utilizes

radiolabeling.
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(6] OH
> -
o ?
018
/_%—/ OH /_%—/ OH /_%_/ OmH
K K K
1 2 3
A) 1 (B) 2 @3 D 1+2 (E)1+3 (F)2+3
0'®H
O OH
@ /—%—/
- = 0 o
e ><
3
©)

10. Propose a synthesis of the product shown starting from the reactant shown and any

other necessary reagents.

HINT: an efficient synthesis will involve the use of a protecting group.
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o
o

?
OEt —_— — — -
(0]
Ho N H® ] HsO@
Ol O\ o) 0 (0] (0]
Phsp?
1. DIBAL-H 3
—_— —_—
2. H0
OEt —0
(6)
11. Predict the product of the following reaction:
o) ¢
0/\ ™~
(A) (B) (C)
O o
T CHO |
(D) (E) @
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~

)

T

PPh;

(F)
12. Select the intermediate that is least likely formed during the course of the following

acetal hydrolysis.

[\ ® 0
d Y H30 OH
>< * oo N
HO HO H
@O/ﬁ \ o
o o
5 G N X
(A) (B) (€)
H H
o ) o5 S
H/
>< )|\ )\ o

(D) (E) @
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13. Select the major product of the following reaction.

0] OH le)

=

(A) ©)

OH 0 0

(D) (E) (F)

PhsP=CH,

L
’

(B)
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14. Choose the correct reactant of the following metathesis reaction.

o)
2 Ru=CH,
o) o) 0
0 \/\)i/LOEt
WW =
(B) (C)
0 o)
o)
\ M
(D) (E) (F)

0
WW Ru=CH,
—_—
(A)

15. Give the structure of the major product of the following reaction.

0 (0]
Qij Cl,/FeCls
_—
cl
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16. Choose the major product of the following reaction.

Ph

Br

Ph—CH;  +

. /\ Pd(PPhs),

K>,COj
DMF
Br
)\/Ph
Ph
(B)

|

K,COj
DMF

17. Choose the major product of the following reaction.
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Cl
I I /@ [ O /© I /O/
©/u\o ©/u\o O)‘\O
(A) ®) ©
Cl /@
0]
(D)

18. Choose the order that has the following compounds correctly arranged with respect

Cl

to increasing acidity.
HaC,

OH OH OH
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1 2 3 1 3 2 2 1 3
increasing increasing increasing
A) —» (B) ———>» Cc) —»
acidity acidity acidity
2 3 1 3 2 1 3 1 2
increasing increasing increasing
b)) —» () ——> —
acidity acidity acidity
H3C
OH OH OH
O
3 1 2
3 1 2
increasing
F —
acidity

19. Choose the order that has the following carbonyl compounds correctly arranged with
respect to increasing Ka of hydration.

)OL HO  OH
R R ¥ HO = R R
o )(L l
ch)Lcm HsC CF, FsC CF3
1 2 3

Exam 2 Question Pack 4 Organized by Todd Rothman and Samra Khan Page 13 of 19


http://www.streamingtutors.com/

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

ANSWER KEY
1 2 3 1 3 2 2 1 3
increasing increasing increasing
—>» (B) ——m>» c) ———»
K, of K, of K, of
hydration hydration hydration
2 3 1 3 2 1 3 1 2
increasing increasing increasing
D) —— (E) ——>» (Fy ———>»
Kq of K, of K, of
hydration hydration hydration
O )L )k
H3C)kCH3 H,C CF, F4C CF,4
1 2 3
1 2 3
increasing
A) —m
K, of
hydration

20. Give the structure of the major product of the following reaction sequence.

OWO PhgP=CH, Ru=CH,
)4 =
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21. Give the major product of the following Heck reaction (hint: pay attention to the
stereochemistry of the addition and elimination reactions)

CO,CH,

yd CO,CH;
N N/
Pd(OAC),, 2PhsP
Br NEts

22. Give the major product of the following reaction scheme.

o) O

1. LiAlH, OH

23. Choose the second major product of the following reaction.

o OH
CHzMgBr

\ —_— \ . ?
@
H30

(

B) (©)
o OH
_ M\

(D) (E)
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0] OH 0
CH3;MgBr
\ ® \ +
H30

(A)

24. Choose the reaction sequence that would be successful for accomplishing the

following transformation.

0
(6] ? 0
OEt OH
OH
1. LiAlH, HO e
2. H,0 @ H,0
i ii ifi
(A) i ii i iiiiii ©)iiiiii ()i (E)iiiii
o
OH
o HO™ 1. LiAlH, H3O® 0
OEt > - — o
H® 2. H0 H,0 H

(B)

25. Choose the order that has the following carbonyl groups correctly arranged with
respect to increasing hydration (increasing Keq).

Q HO  OH

)J\ + H,0 =

R R
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O i )OL
H3CO)kOCH3 HaC H HaC CHy
1 2 3
1 2 3 1 3 2 2 3 1
increasing increasing increasing
A ——> @) —> © —>
Keq Keq Keq
3 2 1 3 1 2
increasing increasing
D) ——m (E) ——>»
Keq K.:-zq
| )OL i
H3CO)LOCH3 HsC CHs HsC H
1 3 2
1 3 2
increasing
(B) >
Keq

26. Predict the major product of the following organometallic reaction.

Br COzMe

Pd(OAC)Z, 2Ph3P

+ >

= NEt,
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CO,Me

(©)
AN X
MeO,C

COZMe

(E)
Br
Pd(OAc),, 2PhP N
/ NEt, j
CO,Me

(D)

27. Identify reagent X in the following reaction.

\
\

Br

(D) (E)
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o X

28. Electron counting is very important for transition metals. Identify the electron count

for each of the following compounds.

i Pd(PPhz3)2Cl2

(A) 12 (B) 14 @16 (D) 18 (E) 20
ii. Rh(PPhs)2CIH2

(A) 12 (B) 14 (C) 16 18 (E) 20

29. Organometallic reaction can be classified by reaction type. Classify the following
reactions using these fundamental types.
1. Oxidative addition
Reductive elimination
Ligand association
Ligand disassociation

a bk 0N

Ligand insertion.

CH
Ho—cZ" ’
N

H Ligand insertion
H—/Rh(PPh3)2CI > /Rh(PPh3)ZCI

H H

Reductive elimination
Rh(PPh3),Cl

> Rh(PPhy),Cl  + .~
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