What is(are) the expected product(s) of the follow ng reaction?

NBS, CCl,
H2C:CH CH(CH3)2 T

Br Br
Bn\¢/4§§r// aff\\r/J 44;:><:/ AN
Br
A B C D
1) only B 2) only C 3) Aand C 4) B and D

VWich of the following is the 1,4-addition product in the reaction
shown bel ow?

HBr
NN ——

Br

4)

3

Br
1) W\ 3)
Br

1) 1 2) o 3 3 4) 4
Met hanol ysi s of 4-brono-2-nethyl-2-pentene gives two isoneric

substitution products, one of which is shown. What is the other
substitution product?

CH30OH .
\(\( 3 \(\( + isomer
Br OCHg3
AN

1) 3
t>K;;;;:/ \\Tﬁf\\//“\OCHs
OCHs
2) \\T/LQN// 4) \\T/Q§V/A\OCH3
1) 1 2) o 3 3 4) 4
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What is product of the followi ng Diels-Alder reaction?

CHj CH30.C CO,CH3
> < heat
\)\ + _— >
H H
H,C CO,CH; HsC CO,CH;
CO,CH3 COoCHz
+ enantiomer + enantiomer
HsC CO,CH; H,C CO,CH;
> UL 0 X
“CO,CH; CO,CH;
+ enartiomer
1) 2) o 3) 3 4) 4

Identify the weakest carbon-hydrogen bond in the follow ng diene?

3)
H\ H H, "
(_H

Hacw
H3C H \
f CHs 8

2)
1 1 2) 3) 3 4) 4
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Identify the diene used in the reaction shown bel ow

0
o \>—o CN
O_< et HC
HZC=< CHs + diere _®%
CN

CH3
H,C
CHs3 CH»
Hﬁ}/@ @ HZC® -
CHs CHs3 CHs
1) 2) 3) 4)
1) 4 2) 5 3) 3 4) 4

What is the I UPAC nane of the follow ng conpound?

a CO,H

Cl

1) 4,6-di chl oro-2-benzoic acid
2) 2, 4-di chl orobenzoic acid
3) 3, 5-di chl or obenzoi ¢ acid
4) net a- di chl orobenzoic acid

Identify the aromati c conpounds.

A B C D

1) Aand B 2) cand D
A, B, and D 4) all of them

Wi ch of the followi ng ions are aromati c speci es?

+ —
o O A

A B C D
1) A and C 2) B and C 3) B and D 4) C and D
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10. \mhich of the following reacts at the fastest rate when heated with

N- br onosucci ni mi de (NBS) and benzoyl peroxide in carbon tetrachloride

at 80°C?
1) tol uene
2) et hyl benzene
3) i sopropyl benzene (cunene)
4) tert-butyl benzene
11 The benzyl carbocation is shown bel ow. Besides the benzylic carbon
i dentify any other carbon atonms which carry a partial positive charge
based on resonance theory.
+
CH,
1) ortho and para carbon atons
2)  nmeta carbon atoms
3) neta and para carbon atons
4) ortho, neta, and para carbon atons
12.

Wi ch hydrogen atom woul d be npst easily extracted by a brom ne atons?

QCFOCTHCTHT

1) 2 3 9
1) 1 2) o 3) 3 4) 4
13 what is the product of the reaction shown bel ow?
C(CHg)3
Bro, hv
CCly
CHs3
il
C(CHa)3 C(CHg)3 H3;C—C—CH,Br C(CH3)3
1 2) 3 4)
CH3 Br CHs CHs CHoBr
Br
1) 4 2) o 3) 3 4) 4
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Predi ct the mgjor organic product in the foll ow ng reaction.

Br
Br
Br
Br
1) 1 2) 2 3) 3 4) 4

In which of the follow ng are carbon-carbon bond | engths arranged in
the correct order?

shortest | ongest
1) benzene et hyl ene cycl ohexane
2) et hyl ene cycl ohexane benzene
3) cycl ohexane benzene et hyl ene
4) et hyl ene benzene cycl ohexane

Wi ch one of the following is not a resonance form of the
cycl ohexadi enyl cation internediate in the brom nation of benzene?

H Br H Br H Br H Br
1) 1 2) o 3 3 4) 4
Starting with toluene, which of the following is the best synthesis of
nmet a- br onobenzoi ¢ aci d?

1) (1) Brp, FeBr3 (2) K2Cro0O7, HaSO4 (feat)
2) (1) Bry, hv (2 K2Cry07, HySO, (heat)
3) (1) KLry,07, HSO, (heat) (2) Bry, FeBrs

4) (1) KLry07, HoSO4 (heat)  (2) Bro, hv
1) 4 2) o 3) 3 4) 4
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18.  \mhich one of the follow ng conpounds undergoes el ectrophilic aromatic

sul fonation at the fastest rate?
CHj3 CH; Cl CH,
CF3 NO2 CF3 CHs
2) 3) 4)

1)
1) 1 2 3 4
19 Which of the following is the best method to make neta-
br onoet hyl benzene from benzene?
1) (1) benzene + CH3CH,CI/AICI5 (2) Bry/FeBr,
2) (1) benzene + Bry/FeBrs (2) CH3CH,CI/AICK
0
3) (1) benzene + CH3CCI/AICI3 (2) Zn(Hg), HCI (3) Bro/FeBrs
i
4) (1) benzene + CH3CCI/AICI (2) Bro/FeBry (3) Zn(Hg), HCI
1) 1 2) o 3) 3 4) 4
20. Salicylic acid reacts with two equivalents of 1Cl to give one of the
products below. \Which one is it? (hint: C is nore electronegative
than I)
CO.H
OH
21Cl
—_—
CO,H COH
Cl OH I OH

1 3)

Cl I

CO,H COH

OH OH
2) 4)
cl Cl | I

1) 4 2) o 3) 3 4) 4
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21.

22.

23.

24.

Wi ch i somer of dichl orobenzene gives a single nmononitration product?

1) ort ho
net a
3) par a

) none of them

What is the major product of the follow ng reaction?

OH
HNO;
 E—
HoSO4
CH,CH3
1) 4-et hyl - 2-ni t rophenol 2) 4-et hyl - 3-ni t rophneo
1-et hyl -4-ni trobenzene 4) 4-ni tropheno

Whi ch of the following is the best method to nake n-butyl benzene?

1) benzene + CH3CH,CH,CH,CI/AICI,

2) benzene + CH3CH2CH:CH2/H2804
I
3) (1) berzene + CH3CHoCH,CCUAICK  (2) HaNNHy/K OH, heat

4) (1) benzene + CH30H2CH2CH20H/H2804
1) 2) 3) 5 2 4,

In the Friedel-Crafts al kylation of benzene, dialkylation is often a
signi ficant byproduct. 1In the Friedel-Crafts acylation of benzene,

di acylation is not a significant byproduct. Which of the following is
the primary reason for this difference?

1) Al kyl groups activate the ring to further substitution, acyl groups
deactivate it.

2) Al kyl groups are less sterically hindered than acyl groups.

3) Acyl cations are nmore difficult to make with Lewi s acids.

4)  Unlike acyl cations, carbocations can undergo rearrangenents.
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Predict the effect the substituent attached to the benzene ring bel ow
woul d have on el ectrophilic aromatic substitution reactions?

CH:
+ 7
S
\
CH:
1) ortho/ para director, activator
2) ortho/ para director, deactivator

3) meta director, activator
4) nmeta director, deactivator
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