CHM 1321-C Final Exam April 20-2012
(prof. S. Gambarotta)
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1. You can keep the text. The solution key will be posted today on the web.

2. You must respond to 42 exercises. 42 right answers will count for 100%.

Draw the answer to question 41 and 42 on the back of this
page.



1. Select the systematic name for
Cl H
NS
H\\\ ///CI
A) cis-1,3-Dichlorocyclopentane
B) trans-1,4-Dichlorocyclopentane
C) cis-1,2-Dichlorocyclopentane
D) trans-1,3-Dichlorocyclopentane

E) 1,1-Dichlorocyclopentane
Ans: D

2. A correct [IUPAC name for the following compound is:

Br

Z

A)  3,6,7-trimethyl-4-bromo-1-octene

B)  4-bromo-3-methyl-6-isopropyl-1-heptene

C)  4-bromo-3,6,7-trimethyl-1-octene

D)  4-bromo-6-isopropyl-3-methyl-1-heptene

E)  4-bromo-6-isopropyl-3,6-dimethyl-1-hexene
Ans: C

3. trans-1,2-Dibromocyclohexane is represented by

Brlﬁy 5\\? Br Brylh//l%

I II III



A) 1

B) II

C) 11

D) Il and III

E) I'and II
Ans: D

4. The preferred conformation of cis-3-tert-butyl-1-methylcyclohexane is the one in which:
A) the tert-butyl group is axial and the methyl group is equatorial.

B) the methyl group is axial and the tert-butyl group is equatorial.
C) both groups are axial.

D) both groups are equatorial.

E) the molecule exists in a boat conformation.
Ans: D



5. The most stable conformation of 2,3-dibromobutane, viewed through the C-2—C-3

bond :

CHj H
N H Cﬁ&gr N
Br H H3& Br Br CH3
CHj

H
H3C Br

H
I 11 111
Br Br
HsC H H Br
H3C \H H3C H
Br CH3
v \Y%
A) 1
B) 11
C) I
D) IV
E) V
Ans: C
6. I and II are:
CH,CHy CH,CI
HsC =t C| HmmtH
H CHyCH3
| 11

A)  constitutional isomers.

B) enantiomers.

C) non-superposable mirror images.

D) diastereomers.
E) notisomeric.
Ans: A



7. Which of the following represent (R)-2-butanol?

H CHs H
H3C>:I<OH H>=I<OH HO®T=CH;,
CH,CHg CH,CH,4 CH,CH3;
II 1
A) Iland V
B) LILIVandV
C) LIVandV
D) TandIlI
E) LILIVandV
Ans: C
CH,CH,
H——Cl
H __CH:;
Cl——H
CHs is properly named:
A)  (3R,4S,5R)- 3,5-Dichloro-4-methylhexane
B) (2S5,38,4S)- 2,4-Dichloro-3-methylhexane
C) (2S,3R.,4R)- 2,4-Dichloro-3-methylhexane
D) (2S,3R,4S)-2,4-Dichloro-3-methylhexane
E) (2S,35,4R)- 2,4-Dichloro-3-methylhexane
Ans: D

9. Consider the following compounds:

e

H

— O

H,OH

H

3

OH

H

T
O
T

w

HO =" CHj HO B H
H>I<CH3 Ho>=|<CH3
b

H

ol

II III

CH3

Ho>=|<H
CH,CHs
I\%

CH,CHs
H®tOH
CHs



10.
A)

B)

C)

D)

E)

Which of the compounds above (I-IV) represent enantiomers?

A) Tand Il
B) IandIlI
C) HlandIV
D) MHandIV
E) IllandIV
Ans: B

Which of the following carbocations would NOT be likely to undergo rearrangement?

CH;CHCHCH,
CH,
Ci

CH;CHCCH,

CH,
CH,

CH3¢CH2CH3
CH

CH,CHCH,"
cr

CH3CII(J3rHCH2CH3

CH;,4
Ans: C



11. Which would be the major product of the following reaction?

D,, Ni
—_—

] | Iy
N
|
H D H
I 11 il
?H3 D
|
~N
%DH D /] CH,
D H
v Vv
A) 1
B) II
C) 11
D) IV
E)V
Ans: A

12. Which reaction would you expect to liberate the least heat?

A
) )%/\ + 902 — 6C02 + 6H20

B +90, —=6c0, + 6H,0
C

) )\‘/ + 902 —— 6C02 + 6H20
E)

+ 902 —_— 6COZ + 6H20
Ans: C



13. An alkene with the molecular formula CioH;s is treated with ozone and then with zinc
and acetic acid. The product isolated from these reactions is:

_
04\(\)\;0

What is the structure of the alkene?

JUG SR SURN o¥

I II 111
U U o
IV \%

A) T

B) I
C) I
D) IV
E) V

Ans: C



14. Treating 1-methylcyclohexene with HCI would yield primarily which of these?
HsC

HiCa, H3Ca S
@ O o)
cP Cl
I II 11

H3C~O\\C| Cl /\O

vV A%

A) 1

B) I

C) 11

D) IV

E)V
Ans: C

15.  What product would you expect from addition of deuterium chloride to 2-
cyclohexyl-4-methyl-2-pentene?

o 0% oY
I 1I

III
Cl
C('W
D SO
Cl
v A%

A) 1
B) I
C) I
D) 1V
E)y V

Ans: B
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16. What product would result from the following reaction?

Cli> KMHO4, H20 o
= cold, dilute
(@]

K "MnO, OH"OH
I I
OH OH OH "OH
v \Y%
A) 1
B) 1I
C) 111
D) IV
E) V
Ans: C

17. What would be the major product of the following reaction?

O Brz, H2O . 9
Q"'Br O Q<OH QdBr Q<OH
OH Br Br Br OH
[T v A%

I II

A) 1
B) I
C) 11
D) IV
E)V
Ans: A



18. What would be the major product of the following reaction?

A Brz, CC14 )
—_ = _

CH5 CHj CH5 CH;
H——Br Br——H H——Br Br——H
H Br Br H Br H H—/—2Br

CsHy CsHy CsHy CsH7

II 11 v

I

A) Equal amounts of I and II
B) Equal amounts of II and I1I

C) Equal amounts of III and IV
D) Iand II as major products, III and IV as minor products

E) All of the above in equal amounts
Ans: A

19. What is the final product of the following synthesis?

% Final Product

2-Butyne HZ—» CsHg —
Ni,B (P-2) 1. NaHS O,

CHs CH;

HO._= 4OH HO._= 4H
H = ¥H HO” = YH

CH, CH,

I 1l 11 %
A) 1
B) 1I
C) I
D) IV

E) An equimolar mixture of III and IV
Ans: B

11
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20. Which reaction is NOT stereospecific?

Br,/CCl,

Br,/H,O
trans-2-Butene ——— > 2/

cis-2-Pentene ———

I II
H,/Pd
1-Methylcyclohexene ——
I1I
dil KMnO HBr
2-Methyl-2-heptene _ 4 trans-2-Hexene ———»
5°C
v \Y%
A) T
B) I
C) I
D) IV
E) V
Ans: E

21. Select the structure of the major product formed from the following reaction.

CH; 1. Hg(OOCCH;),
THF, H,0

= ?
2. NaBH,, NaOH

CHs CH,4 CH,OH HO. CHs CH,4
o O O QO
O )
OH
1 11 1T 1\ Vv
A) 1
B) II
C) I
D) IV
E) V

Ans: D
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22. Which compound (or compounds) would be produced when trans-2-butene is treated
first with a peroxy acid to form an epoxide, and then the epoxide is subjected to acid-

catalyzed hydrolysis?
H CHs CH3
HO6_ 5 CH Hog 5 H S OH
/C\ /C\ /C\
Z YCHs HO® : YCH; Hc¥ =
OH H OH
I II 111

A) An equimolar mixture of I and II
B) An equimolar mixture of II and III
C) Ialone
D) II alone
E) III alone

Ans: E

23. Epoxidation followed by reaction with aqueous base converts cyclopentene into which

of these?
H H OH
H
OH | OH ‘ OH | H
OH H OH
| 11 111 |AY%
A) 1
B) II
C) I
D) IV

E) Equal amounts of III and IV
Ans: E
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24. What is the relationship between alcohols I and 11?7
H H

CH3 CH3
OH H

H OH

I II

They are:
A) different conformations of the same compound.
B) constitutional isomers.
C) enantiomers.
D) diastereomers.
E) identical.

Ans: D

25. What is the final product of the following reaction sequence?

.0
1
CH,I Mg, Et,0_ ) . HCo,
i i) H3O+ acetone
(0] OH
\r\[ro\ j)’\/ Y\/
(0]
1 II I
1A AV
A) 1
B) II
C) 11
D) IV
E)V

Ans: E
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26. What would be the major product of the following reaction?

_0 1) NaBH, - A
i1) ethylene oxide, HA
\/\0’\/OH \/\o’\/O\/\ HO\/\/O\/\OH
I I 11
HOTNANONAN0H O
OH
v Vv
A) 1
B) I
C) 11
D) IV
E) V
Ans: A

27. What would be the product, A, of the following reaction ?

\n/\/ 1) NaBD, - A

5 i) H,0

A) NN
oD

B) >SN
OH

C) DY\/
oD

D) NN
OH

E) p Ny

(0]
Ans: B
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28. OH

Which method would give (CH3),CC==CH ?
A) CHgCHCH;  HCrO4 — He=CNa NH4*

-
-

I acetic B

OH .
acid
B) CH3CCHs  CH,CH,Li H;0" H,CrO,
o) acetone

C) CHaﬁCECH 2 CH3;MgBr NH,*

O
D) More than one of the above
E) None of the above
Ans: D

-
-

29. Which Grignard synthesis will produce an optically active product or product mixture?

A) ©MgBr NS
B) o

O

©)’\/ + CIMg _~.
C) O

ro M w
D) H, .CHs
E) HiCq

\n/\>\/ + N“"MgBr

(0]

Answ: E



30. Which of the following would you expect to be aromatic?

& ven (4 O

I I )i v \Y%
A) 1

B) II
C) 111
D) IV
E) V

Answ: E

31. 4-Bromo-2-nitroaniline is:

Br Br
NH,
Br N02
X
NH, NO, H,N
I II III
OCH3 Br
Br H3CO
NO, NO,
v A%
A) T
B) I
C) T
D) IV
E) V

Ans: A
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32. What would be the major product(s) of the following reaction?

CO,

X

33.

CO,H
HNO, ,
NO, H,SOy, heat
I GO COH COH
LT e Tl o
NO, N02N02 O,N NO, NO,
1I III v
1
I
III
v
Equal amounts of II and IV
C

What would you expect to be the major product obtained from the following reaction?

NO,
Br
—2> ?

So;H  FeBr;

NO, NO, NO,
SO3H ¢\803H /@Sogﬁ C\SO3H
I 11 v
INEER
B) I
C) 1I
D) IV

E) Equal amounts of I and IV
Ans: C
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34. Toluene is subjected to the action of the following reagents in the order given: (1)
KMnO,,0H’, heat; then H;O" (2) HNO3, H,SO4 (3) Br,, FeBr;
What is the final product of this sequence?

COoH CO,H CO,H
Q ™
Br NO, Br Q

NO2 Br

1 II I

Br CHs
Br N02
NO, CO,H
v A/
A) 1
B) 1I
C) I
D) 1V
E) AY/
Ans: A

35. Which compound is an acetal?

S UG W 6

OCHs
I 11 I v

A) 1

B) 1I

C) I

D) IV

E)  All of the above
Ans: B
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36. The product, K, of the following sequence of reactions

CHs3
CH3CHCOCI CH3CH,MgBr H;0"
Benzene > | » J ———— ™ K
OH HO )\n/\ OH (0]
I II 11T 1\Y% Vv
A) 1
B) 1I
C) I
D) 1V
E)y V
Ans: B

37. Dissolving benzaldehyde in methyl alcohol establishes an equilibrium with what

compound?

A) CI>H
CeHsCHOCH,

B) ﬁ
CgHsCOCH;

C) C¢HsC(OCHs3);

D) Answers A) and B)
E) Answers B) and C)
Ans: A



38. Which of the following would be the strongest acid?

C
©/002H /@,COZH /CECOZH
Cl Cl of
I 11 111
(:IUbH Ji:rmbH
Cl Cl ~C
Y \Y
A) 1
B) I
C) 1
D) IV
E) V
Ans: C

39. Predict the major organic product of the reaction sequence below:

+
IS + kMo, _heat _ HQ

H,0, OH"
OH
I II III
OH
o g
Z
v \Y%
INER!
B) I
C) I
D) IV
E) V

Ans: B



40. What is the product of this reaction?

0]
b CH,OH
o) — 3 s 7
0] 0]
O _~_COxH HO\/\)I\O/ /O\/\)l\o/
I II I
e} o HO>/O\
\OJ\/\/U\O/ O
v A%
A) 1
B) 1I
C) I
D) IV
E)y V
Ans: B

41. Draw the accurate mechanism of epoxide ring opening via attack of OH'.

\(g/H

22
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42. Draw the accurate mechanism for the ozonolysis of an alkene

//// /1, \\\\\\\\\

°« ° ozonide



