1. Provide a Newman projection of the most stable conformation of 2-methylpentane,
(CH;),CHCH,CH,CHj3;, looking along the C2-C3 bond

ANS:
CH,CH5
HsC H
H H
Hs

2. Which one of the following structures represents a different compound from the other three?

CH;
CHa H ¢Hs wCHs
CH3 H CH3 \\‘\
H H
CH
1 2 3 4
a. 1
b. 2
c. 3
d 4
ANS: D

3. Which of the following is the most stable conformation of trans-1-ethyl-3-methylcyclohexane?

CH,CH4 CH,CH;
CH, CH,
%\CHchg ﬂlj\cwm3
HAC H,C
1 2 3 4
a. 1
b. 2
c. 3
d. 4
ANS: D

4. Which of the following Newman projections represents the most stable conformation of 2-
methylbutane?



CH, CH, H CH; CH;

H CH, H CH, H
CH3 H
H H H CH,@ HS—7"CHy  HyC CH,
H

CH, H
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ANS: A

5. Name the following compound:

2,4-dimethyl-3-isopropyl-pentane
3-isopropyl-1,5-dimethylpentane
3-isopropyl-2,4-dimethylpentane
triisopropylmethane

ANS: C

aoe oe

6. Which of the following structures is different from the other three?

H Br CHyCH3 Br
CH3CH2\r(
nnllCH3 /k
'“'”CH3 HgC‘“““ H\\\\\\\\
Br H CH,CHa H B chenf  Chs
1 2 3 4

an o
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ANS: C



7. Which of the following have the R configuration?

)H\ Cl_|3 Br CHQCHchch:«;
!lu;,(:'_|2(:}_{3 HoCoa i chn\yj\
HeC NH, ScH TH H CH(CHa)
1 2 3
a. only1
b. only2
c. only1and2
d 1,2and3
ANS: D

8. What is the relationship between the following pair of structures?

CL H Hac‘ Cl

c. CH, & Cl
H3C/ \Q\/ H/ \Q/

H ¢ HC H

a. They are enantiomers
b. They are diastereomers
c. The are constitutional isomers
d. They are identical
ANS: D

9. Complete the following Fischer diagram so that it represents (2R,3R)-3-bromobutan-2-ol.
CHs

OH H

CHs



10. Use curved arrows to show the movement of pairs of electrons in the following reaction between a
Lewis acid and a Lewis base, and show the structure of the product.

\/"0"\/ BF3 ———
eB F3

\/0\/ BFy  —— g

11. What is the [UPAC name of the following compound?

a. 1,2-dimethylcyclohexene

b. 2,3-dimethyl-1-cyclohexene
c. 1,2-dimethyl-2-cyclohexene
d. 1,6-dimethylcyclohexene
ANS: D

12. Provide the bond-line structure of (Z)-4,5-dichloro-2-pentene.

ANS:

cl
\\/lvm



13. Which of the following alkenes is most likely to undergo rearrangement upon acid-catalyzed
hydration (treatment with aqueous H,SO4)?

/
L=—=ChH3 \
1 2 3 4

a. 1
b. 2
c. 3
d 4
ANS: B

14. What is the major organic product obtained from the following reaction?

CHj CH,

CHy HsC  OH H
OH WOH
1. Hg(OAc),
—_—
2. NaBH,

1 2 3 4
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ANS: C

15. What is the major organic product obtained from the following reaction?

Ao A fo A

1 2 3 4



a. 1
b. 2
c. 3
d 4
ANS: B

16. What is the major organic product obtained from the following reaction?

CH4 HQ  CH,
\S Br
Br2
—_—
HO
1 2 3 4

a. 1
b. 2
c. 3
d 4
ANS: D

17. What is the major organic product obtained from the following reaction?



A A

2. NaHSO,
H>O
OH
OH
3 4
a. 1
b. 2
c. 3
d 4
ANS: B

18. What is the best choice of reagent(s) to perform the following transformation?

OH

OH

H,0, H,SO,

HgSOy4; followed by NaBH,
BH;; followed by H,O,
Os0y; followed by NaHSO3

ac oe

ANS: D

19. What is the product of the following reaction?



1. BH,
N 2. Hy0,

NaOH

1. (R)-3-methyl-2-butanol
2. (S)-3-methyl-2-butanol
3.  2-methyl-2-butanol

a. only1

b. only2

c. only3

d. only1and?2

ANS: D

20. What is the product of the following reaction?

0804

ROOH
—_—

ANS:
OH

OH

21. Provide a neatly drawn mechanism for the following reaction, including curved arrows to show the

movement of pairs of electrons and the structure of reactive intermediates.
Br

B 2

//,-\\\\ —_— Br

ANS:

The reaction proceeds in two steps:

1. Addition of bromine to propene to afford a cyclic bromonium ion
2. Nucleophilic ring-opening addition of bromide anion



l/.-.

B8 il
//\‘ S B

22. What is the major organic product obtained from the following reaction?

1 OH
O 1. LiAIH,

)\ 2/\/OH
/A L,

2. H,0 Q
HC

a. 1
b. 2
c. 3
d 4
ANS: A

23. What is the major organic product obtained from the following reaction?



OCH,

A CH,0H

HaC

O CHoNa )\/OCHa /l\/
/N\ )k/OCHS

OCHs

an o
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ANS: A

24. What is the major organic product obtained from the following sequence of reactions?

2-pentanol
pentane
1-pentene
(E)-2-pentene

aoow

ANS: B

25. What is the major organic product obtained from the following reaction?

OH
OH
1.0
|>\ 1 2
——- O
2.H,0*
/\/Q‘\ /\/\/\/OH

3 4

NN

MgBr

aoe o
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ANS: B

26. Which combination(s) of alkyl bromide and carbonyl compound can be used to prepare the
following product by addition of the Grignard reagent derived from the alkyl bromide to the
carbonyl compound?

OH
\/}\(:}

CH,Br (CH3),CHBr CHLCH,Br (CH5),CHBr
vi)k( QL ﬁ)ci\ I
1 2 3

only 1 and 2
only 3 and 4
only 2 and 3
only 1,2 and 3

aoow

ANS: D

27. What is the major organic product obtained from the following reaction?

HO
OH
o 1. HC=CLi . % ) %
)\/H\ 2. H,0" O
3 % % 4



an o
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ANS: A

28. What is the major organic product obtained from the following reaction?

NH, NOH
O
H,NOH 1 2
—_—
NH, O
NHOH

3 4

a. 1

b. 2

c. 3

d. 4

ANS: B

29. What is the major organic product obtained from the following reaction?

0 1. NaBH,
—_—

2-methypentane
4-methyl-2-pentanol
4-methyl-1-pentene

(E) 4-methyl-2-pentene

ac oe

ANS: B



30. What is the major organic product obtained from the following sequence of reactions?

1. CHsMgBr
0 Et,O CrO,
\)J\ 2. HyO* H50,  HoN-NH,
H
1\)@2 i/[\@Hz P \4)NL
NH,

a. 1

b. 2

c. 3

d. 4

ANS: A

31. What is the major organic product obtained from the following sequence of reactions?

1. CHMgBr
O Etzo Cr03

L.
¢ P

0O-NH, NH-OH N-OH NH

T Y

aoe o
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ANS: C

32. What is the major organic product obtained from the following reaction?



0] CHO
Br OH
1. Mg
2.CO, 1 9

3. H;0"

_—

COOH

ﬁ/k YCH(OH
3 4

aoow
W N -

ANS: C

33. What is the major organic product obtained from the following reaction?

O
HoSO4
—_—
HO OH
0] O
1 2 3 4 O
0] O /\/\/\ AA)L
HO OH HO H
a. 1
b. 2
c. 3
d 4
ANS: B

34. What is the major organic product obtained from the following reaction?



HO
0 0
o Cl OH
—_—T
1 2
Q 0
H OH
3 4

Cl

o0 o e
B W N =

ANS: D

35. What is the major organic product obtained from the following reaction?

4

@] OH
NN \/\NH( \/\H)K \/\H)\
1 2 3

36. What is the major organic product obtained from the following reaction?



O N
o H
(CH3)>CHNH, 1 9
—_—
OCH,4 A
NH, N
H
3 4
a. 1
b. 2
c. 3
d 4
ANS: B

37. What is the major organic product obtained from the following reaction?

0]
o \)L \)LH
2
J\ 1. NaOH, H2
NHCHs HO* N
NHCH4
4
a. 1
b. 2
c. 3
d 4
ANS: C

38. What is the major organic product obtained from the following reaction?



1. LiAH,

OCH; OCH,4 OH H OH
2. HyO*
1 2 3 4

a. 1
b. 2
c. 3
d 4
ANS: D

39. What is the major organic product of the following sequence of reactions?

OH o
Ph\/i\ PhQJ\
O CH,OH 1. 2 equiv. 2
" CH,MgCl 1
Ph —_— - ————— o
OH 2. H,O OCH3;
Ph
Ph\/\\ %ocm
3 4
a. 1
b. 2
c. 3
d 4
ANS: A

40. Which combination(s) of organic bromide and carbonyl compound can be used to prepare the
following product by reaction of the Grignard reagent derived from the alkyl bromide with the
carbonyl compound?



0O

0 o) 0
[ )J\ )J\ )k )J\
— Ph Ph OCH, OCH,

Ph
CH3Br CH4Br PhBr PhBr
1 2 3 4
a. only1
b. only1and2
c. onlyl,2and3
d 1,2,3and4
ANS: C

41. Which of the following compounds is antiaromatic?
a. ethane
b. cyclobutadiene
c. benzene
d. cyclooctatetraene

ANS: B

42. Which of the following compounds undergoes heterolytic carbon-halogen bond cleavage to form a
stable organic cation?

- cl Cl

HZC\\\ /CI

[

H

1 2 3 4
a. 1
b. 2
c. 3
d 4
ANS: D

43. Which of the following represents the energy levels of the molecular orbitals of cyclopentadienyl
anion?



3 4
a. 1
b. 2
c. 3
d 4
ANS: A

44. What is the major organic product obtained from the following reaction?

CHz CHs CHs CH5MH,
HNO2 NO,
HoS04
—_—
1 2 3
NH5

a. 1
b. 2
c. 3
d 4
ANS: B

45. Which of the following undergoes the most rapid sulfonation upon treatment with fuming sulfuric
acid?
a. benzene
b. benzoic acid
c. Dbenzonitrile
d. nitrobenzene

NG,



ANS: A

46. What is the major organic product obtained from the following reaction?

CH3 CH3 CH3 CH3 N02
HNO4 NO,
H,S0,
CH,  O,N CHs CHs CHq NO,
1 2 NO, 3 4

a. 1
b. 2
c. 3
d 4

ANS: B



