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1. According to molecular orbital theory, which molecule could not exist?
A. H,

B. He,
C.Li,
D.F,
E. N,

2. What is the formal charge on oxygen in the following structure?
HaC —0—CH,

CHs
A. +2

B. +1

C.0

D. -1

E.-2

3. Which of the following represent pairs of constitutional isomers?

A. CH ]
\/\H/ and )J\Df‘”“x

]
B. ':|3H3 'THS
H___.-'“x\T/Br and Br ___,-""“ﬁ/H
H H
C. CHs Er

PN |
H
B~ “cH, and H”ﬁ/
CH,

D. More than one of these pairs
E. All of these pairs

4. Which compound would you expect to have the lowest boiling point?

A. /WNHz
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5. Which of these would you expect to have the lowest boiling point?
A. CH;CH,CH,OH

B. CH;CHCH,

OH
C. CH;0CH,CHj;
D. CH;CH,CH,CH,OH
E. CH;CH,OCH,CHj3

6. Adding sodium amide (NaNH,) to 1-butyne (CH3;CH,C=CH) would produce:
A. CH;CH,C=CNa + NH3

B. CH;CH,C=C-C=CH,CH; + NaH + NHj
C. CH;CH,C=CNH, + NaH
D. NaCH,CH,C=CH + NH;
E. CH;CH(Na)C=CH + NH;

7. Which reaction of these potential acids and bases does not occur to any appreciable degree
due to an unfavorable equilibrium?

A. NaNH, + CH3;CH,CH,CH,CH,CHj;
B. CH;CH,CO;Na+ HI

C. CHsLi in hexane + ethyne

D. NaH + methanol
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8.

9. Which isomer of CsH;¢ would you expect to have the smallest heat of combustion?

10.

E. Two of the above will not occur

A correct [IUPAC name for the following compound is:

|
FUON

oH ol
A. 4-propyl-5-chloro-3-heptanol
B. 4-propyl-3-chloro-5-heptanol
C. 4-(1-chloropropyl)-3-heptanol
D. 5-chloro-4-propyl-3-heptanol
E. 3-hydroxy-4-propyl-5-chloroheptane

A. Cyclopentane

B. Methylcyclobutane

C. 1,1-Dimethylcyclopropane

D. cis-1,2-Dimethylcyclopropane
E. trans-1,2-Dimethylcyclopropane

A correct [IUPAC name for the following compound is:
"
/\r T

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



CHM 1321 Final Exam 2008

11. cis-1,2-Dibromocyclohexane is represented by structure(s):

H

Er Br Er |—||
\ﬁij el

I T

—

Al

B. I

C. 1

D. II and IIT
E.Tand Il

12. What is the correct IUPAC name for the following compound?

fj/x«:-’fx

HO

A. 3-Hydroxymethyl-2-heptene

B. 2-(1-methylethyl)-4-hexen-1-o0l

C. 5-(1-methylethyl)-2-hexen-6-o0l

D. 5-isopropyl-2,6-hexenol

E. 2-(1-methylethyl)-4-hepten-1-ol

13. What structure represents the most stable conformation of cis-1,3-dimethylcyclohexane?
CHy

CH

L-« 3

3= 5,7:7LCH3 HZ7
I I 1T

H H
L oh L
HaC %\7 : ch§ A
H H

v
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Al
B. I
C.III
D. 1V
E.V

14. The most stable conformation of 1,2-dibromoethane is:

H
ﬁg\ H Er
Br BEr N““|—|

H

I

IT
H Br
H Br H/\Qbf\ﬁf
H T ™™g H ] TH
H H
IV v
Al
B.1I
C.1I
D. 1V
E.V

15. The twist boat conformation is the preferred conformation for this compound.
A. cis-1,4-Di-tert-butylcyclohexane

B. trans-1,4-Di-tert-butylcyclohexane
C. cis-1,3-Di-tert-butylcyclohexane
D. trans-1,2-Di-tert-butylcyclohexane
E. None of these

16. Pairs of enantiomers are:
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CHg

H3Cl—:|-lCI Cl
CHaCHLCH,
I

CHZCHZCHS
HSC-ZI-CI
H

IV
A. L ITand III, IV

B. L 1I

C. 1L 1V

D.IV,V

E. None of the structures

17. The molecules shown are:

H ?HS ?H
H

OR/ H H
I
CHa

A. constitutional isomers.
B. enantiomers.

C. diastereomers.

D. identical.

E. None of these

18. The molecules below are:

H H
H et F F e H
H - -t H oot H
H st H H Lol F

A A

I 11

A. constitutional isomers.

CHs

e CH,
CH,C H,C Hy
il

H

2008

HiC

CH,CI
e H

CHoCHZCH,
W

T

zl
CHZCHZCH5
1T
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B. enantiomers.
C. diastercomers.
D. identical.

E. None of these

19. Which structure(s) represent(s) diastereomer(s) of 1?

CH- CHs CH5 CH;
ﬂaGH Hﬁ—DH H—|-OH —kﬂ
ol "Wlon wlon ' low
CHs CHa CHa CH
I I I IV

A 1l

B. II and III
C.lland IV
D.IIand V
E.IVand V

CHa
H—}-0OH

H-——0H
HO—PH
CHa

20. Which compound does NOT possess a plane of symmetry?

H H Cl H H Br Br
AN X O
F H " CHa o h “Br
I I I IV

A LIland V
B. I, Il and IV
C.IL Il and IV
D. Il and IV
E.V

21. (R)-2-Chlorobutane is represented by:
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CH CHs H CHzCHs CHCl

HSC"":F"C' r:,|-----|----|r:H3 HC et C| HoC e | Huwrea
CHLCH, CHLCH; CHoCH, H CHCHs
I I il IV v

Al

B. I

C. I

D. 1V

E.V

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

HalC a H O
B K=" 25°C
HC - H Hs CH
H@: ”'f""C Il m Br
I II
HaCay, CN HLC H
H\\\f '-*-';J?H N C\S\' -,...‘.-'_;J,.-B ¢
I IV
Al
B. I
C. I
D.1V

E. Equal amounts of I and III

23. Which ion is the strongest nucleophile in aqueous solution?
A F

B.CI
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C.Br
D.T
E. All of these are equally strong.

24. An alkene adds hydrogen in the presence of a catalyst to give 3,4-dimethylhexane.
Ozonolysis of the alkene followed by treatment with zinc and acetic acid gives a single
organic product. The structure of the alkene is:

A. CHs
CH3CH=C|—CHCH3CH3 {cis or trans)
CH;
B. (I::HE
CH:CHyC=CCHz (cis of trans)
(le2 CH,
C. (leg
CHy=CCHCHCHCHA
o3
D. CH,
CHs CHQ[!L_,CHCHQ CHsz
CH
E. CH,
CHzCH; (leCHCH=CHg
i,

25. Which compound listed below would you expect to be the major product when 2-bromo-2-
methylbutane is refluxed with KOH/ethanol?

A \/DH
/fw
B.

30
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D.
\A

E.
)“‘xf//“

26. Which product(s) would be produced by acid-catalyzed dehydration of 2-methyl-2-
pentanol?

" )L/\
B.
) and |
SRESEAn oy
- : /l\/\
atl
NN oy

Nl N

- fon@ M~

27. The structure of the product obtained from 2-butyne and Li/C,HsNHj is:
Al b —
B. /
C.
o oHn—
D. \ Iy
/—N H
E. jp—
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28. Which of the following reactions would yield 2-pentyne?

A, MNanm, P
(1 mol) )
B. _ NaNH, B
— dmol) i
C. ?r
21
—
P_,..r-'\[/\ CH3CDEH
Br
K\ heat
OH
E. Br
| MaOC,H

ey
- T EOR

29. One mole of each of the following alkenes is subjected to complete combustion. Which
would liberate the least heat?

Ry P 4<“; %/L
I I 1T I W

Al

B.1I

C. I

D. 1V

E.V

30. Which one of the following alcohols would dehydrate most rapidly when treated with
sulfuric acid?

,--’|“x.r-"“-...-"““x folfm ,--"HIJM-"‘M
OH OH OH
I I 11
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Al
B. I
C.III
D. 1V
E.V

31. An alkene with the molecular formula CsH;¢undergoes ozonolysis to yield a mixture of
(CH3),C=0 and (CHj3);CCHO. The alkene is:

A. 2,2-Dimethyl-2-hexene
B. 2,3-Dimethyl-2-hexene
C. 2,4-Dimethyl-2-hexene
D. 2,4,4-Trimethyl-2-pentene

E. More than one of the above is a possible answer.

32. Treating 1-methylcyclohexene with H;O" would yield primarily which of these?

HCj;;| HDD HD\/@

i il I
14 L
H
IV W
A.lTand V
B. I
C.llland V
D. IV
E.ILIlland V

33. Treating 1-methylcyclohexene with HCI would yield primarily which of these?
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H-C Hal a HSC\
' S o)
Cls = o

I I I
HSC;O\m cl /\O
IV K

Al

B.II

C. 11
D. 1V
E.V

34. What product would result from the following reaction?

EMnCQy, HiO

CQ cold, dilute
x> @Q C.Q
K “Mno, OH "OH

I

OH OH OH"OH
IV v

Al

B. 11

C. 11

D. IV

E.V
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35. What would be the major product of the following reaction?

Q sz, Hzo 2
Q“'Br [ QﬂDH Q‘Eﬁr Q-DH
Br Br
T IV

H ?Eir OH
I II
Al
B. Il
C. 1
D.1IV
E.V

0

36. Select the structure of the major product formed in the following reaction.
Oﬁ 2HZ1

Cl
I il I

N Cl
OJ \ O’J “Cl
v v
Al
B. 1I
C. 11

D. 1V
E.V

37. What is the final product of the following synthesis?
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H- o 1. D20y

2-Butyne —f———— CyH; —————w Final Product
Hi-B (P-2) 11, NaHZ0,
CHg CHg LHg CHg
?I jV\H ?I i )
E ENG : =
ZH cH CH cH
I I I IV
Al
B.1I
C. 11
D.IV

E. An equimolar mixture of III and IV

38. Which of the following reactions would have the smallest energy of activation?
A. CH4 + Br- — CHj3* + HBr
B. CH;CH; + Br- — CH3CH,' + HBr

C. CHzCHCHS CH;CHCH»
| + Bt @ —— | + HBr
CHa CHa
D.
CHaCHCHs CHaCCHa
| + Br —_— | + HEr
CHz CH=
E. CHz THS
CHy=—C—CH: + —_— CHy=—C —UCHs

CHs

39. Select the structure of the major product formed in the following reaction.

CHs

HEr
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CHs
BI’E

hw

CHEr g cH, CHa Br CH;
OF O O

I I 1T IV

A. 1

B.1I

C.III

D. IV
E.V

Br
v

40. What sequence of reactions could be used to prepare cis-1,2-cyclopentanediol from
cyclopentane?

A. (1) Clp, hv; (2) t-BuOK/t-BuOH; (3) OsO4; (4) NaHSO5/H,O

B. (1) t-BuOK/t-BuOH; (2) Cl,, hv; (3) NaOH/H,O

C. (1) Cly, hv; (2) t-BuOK/t-BuOH; (3) H,0,

D. (1) NaOH/H,0O; (2) Bry; (3) NaNH»(2eq.)/lig.NHj3; (4) KMnO,4, NaOH/H,0, 5°C
E. (1) Cly, hv; (2) t-BuOK/t-BuOH; (3) Hg(OAc),, H,O (4) NaBH,, H;0"

41. Which statement(s) is(are) true about the reaction of bromine with isobutane?
A. Bromine selectively abstracts the tertiary hydrogen.

B. The transition state of the rate determining step is product-like.

C. The major product formed from this reaction is 1-bromo-2-methylpropane.
D. A) and B)

E. A),B)and C)

42. For which reaction would the transition state be most product-like?
A. CH; + Br- — CH3- + HBr

B. CH3CH3 + Br — CH3CH2 + HBr
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C. CHaCHCH; CHaCHCH,
| + PBr — | + HEBEr
CH- CH-
D.
CHaCHCH, CHaCCH,
| + Br — = | + HBr
CH5 CH4
E. CHs CHs
CHSCCHS + Br' —_— CHgCCHz + HBI’
CH CHy

43. Which of the following free radicals is the most stable?

A. CHg-
CH5CHC HoCHa
B. CHs
CHACHCH,CH, -
C. CHy
- CH,CHCH,CH,
D. CHs
CHZCHGHCH,
E. ?Ha
CHZCCHzCHS

44, What is the final product, C, obtained via the following reaction sequence?

Bry t+BuOK , p U BH3 THF

hw t-BuOH 11) Hzo} O
heat

o T O, O O

I I oI IV W
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Al
B. I
C.III
D. 1V
E.V

45. What is the major product obtained from the following reaction sequence?

e _HBY tBuCK o i) BHs, THF
peroxi des Eilé(jH i) HyOy, OH
- A N L
OH
I il i}

e O e
2 d
IV W
A. 1
B. I
C.1II

D. IV
E.V

46. What would be the final product?

o
i ! CH,OH, HA
RCOOH .
HyCC=CHz —  product 2 = final product

A. (CH3),CHCH,OCH;
B. (CHaj2CCH;

DCH3
‘NC.(CHQECCHZDH

DCH3


Administrator
Pencil
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D. (CHz:CCHOCH,

OH
E. (CH3),CCH,OCH,

DCH3

47. Which of the following would be a reasonable synthesis of CH;CH,CH,CH,OH?

. H3D+, heat
1 -Butene .
\j B. 1. EH;-THF
1-Butene -
2. HyOq, NaOH
) 1. Hz{Ohc)y, THE, H,O
1-Butene

2. NaBH,, NaCH
D. More than one of these
E. None of these

48 Which would be the major product of the reaction shown?

CHzCHa 1. He(Ohc)g, THF, H,0
@ 2. NaBHy, NaOH

H OH H H
/;::‘ZLG\HCHZCHg g::-ﬁ‘/_LgCHzCHa ﬁ#ﬁCHZCHon ngl/,l‘gr:Hzr:HS
H H H OH

I I I IV

Al

BI
C.III
D.IV

E.V

o 7

CH

Iasri g

= I


Administrator
Pencil

Administrator
Pencil
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49. Epoxidation followed by reaction with aqueous base converts cyclopentene into which of

these?
H H OH
H
= | OH ‘ OH H
OH H OH
I I I IV
Al
B. II
C. 1
D. IV
E. Equal amounts of III and IV
50. What is the major product of the reaction:
1) BHs, THF .
O/ i) HyOp MaOH '
CHs (lI?Hg
[ Lo 7w oRts
+ +
enanti omer enantiomer
I I I IV
Al
B. I
C.1I

v

E. Both III and IV

51. What is the product, A, that would be obtained from the following reaction sequence?


Administrator
Pencil
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OH ' = HH4Z1
PPy FErs Li (CHz)aC D: .;.4 A
107
OH
\),CIH |
T \|/m.-f’* R
I I I
) K
HO { e S
IV W
Al
B.1I
C. I
D. 1V
E.V
52. What would be the major product of the following reaction?
0 1) MaBHy
PR Y
1) ethylene oxide, HA
W’”“Q*"hfc'H womﬁm HwaOxﬂDH
I I T
HO - "0 " 0H A xl,f'““x
OH
IV W
Al
B. I
C. I
D. 1V

E.V


Administrator
Pencil
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53. What is an IUPAC name for this triene?
/}\/\ |
,--""ix| -H|-f"““x
A. (2E,4Z,6E)-3,4,7, 8—tetramethyl-2,4,6-Nonatriene
B. (2Z,4E,6E)-3,4,7,8—tetramethyl-2,4,6—Nonatriene
C. (2E,4Z,6E)-2,3,6,7-tetramethyl-3,5,7-Nonatriene

D. (2E,4Z,6E)- 2,3,6,7—tetramethyl-3,5,7-Nonatriene
@E,4E,6E)—3,4,7,8—tetramethy1—2,4,6—N0natriene

54. What product(s) would you expect from the following substitution reaction?

OAJ Cly
—_— i
s00°C

Al

B. 1l

C. 11

D.1V

‘F\More than one of the above

e
does not undergo the Diels-Alder reaction because:
A. ring systems cannot function as the diene component.
B. it cannot adopt the s-cis conformation.

C. it lacks electron-withdrawing groups.

D. it lacks strong electron-releasing groups.

E. the two double bonds are further apart than in a non-cyclic conjugated system.


Administrator
Pencil

Administrator
Pencil
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56. What would be the product of the following reaction?

. heat
S
CHo=CHCCH,

0
LH A 0 ;‘9
Z>=C ©=CH, C“fé & c
% Z . ~
CH=CH; CHs / CHg

I I I Y
Al
B. I
C. 11
D. IV
E. All of these

57. How would you synthesize:



I

Al
B. 1I
C.1I
D. IV
E.V
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i [
1,3-Cyclohexzadiene + CH,==CHCOCHs, then RCOOH

0 0

. I
1,3-Cyclohexadiene + RCOCH, then CH,—CHCOCH,,

I
CH,—CH,

UCOCHS " ¥, e
a

(|:|J CH—CH,
14-Cyclohexadiene + CH;=CHCOCH;, then o

o
Il

COCHz + CH,=—CH,
ojl |

Answer Key

o s~ wbh e

OO oww
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43.
44,
45.
46.
47,
48.
49.
50.
51.
52.
53.
54.
55.
56.
S57.

> OAOWmmP» U mm WO @ m
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