CH 237-LC Summer 2010 Exam-III July 22, 2010

Name V-\e_u
(Last) J  (First)

BOOft

This exam is divided up into two parts, multiple choice and short answer questions. All work
must be shown in order 1o receive full credit. Please turn off all electronic communication

devices.

Multiple choice guestions: Choose the correct answer and record it on the scantron provided.

(2 points each)

L. What is the JUPAC name of the following compound?
NO,

Br

COH
-nitro-6-carboxybromobenzene 2 -bromo-1=nitro-4-benzoic acid -
‘GQLZ-brom0—4—carb0)gynitr0benzene @ -bromo-4-nitrobenzoic acid

2. What is the hybndization of the oxygen atom of furan?
Tas W) sp @Sp g’

3. Which of the following heterocycles is not aromatic?

[ij [} (} -

o H
e C) \

4. Which of the following compounds is antiaromatic?
Methane @cycfcbutadiene ~(“(s;lbenzene '\fd;cyclohezgadiene

5. Which of the followmg has the compounds shown in the correct order of decreasing amdlty

(i.e., more acidic > fess acidic)?
OH OH OH

o, y37351

NO,

1 2 3
Tpl>2>3 2>3>1 TG >2> 1 Y >3>2
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6. What is the intermediate in the reaction of ethylbenzene with NBS in the presence of benzoyl
peroxige to g:ve 1-bromo-1t-phenylethane? .
‘(ag\Benzyhc anion T Benzylic cation

@Benzy]ic radical THBenzylic carbene

7. What 1s the major organic product obtained from the following reaction?
CH5NH

@%@@@@

8. Which of the following are valid resonance structures of the electrophile involved in Friedel-
Crafts acylation of benzene upon treatment with CH;COC1 and AICl3?

@ . ® @ .. @
H3C'—C=Q - ch_"CEO: HgC"_C:Q - Hzc—C:O:
H
o
S © @ .. s
H3C—C=Q - H3C—'—CEO: . H3C——C:Q - H3C—‘C-—Q@ -

¥

9. What is the role of AICI; in Friedel Crafts acylations using acid chlorides?

'ewis acid  Ub)electrophile Mbase Mucleophlle

10. Which of the following undergoes the most rapld acylation upon treatment w1th acety]
. chloride and AICI5?
a benzene o]uene Mch!orobenzene ) I,4-dichlorobenzene

11. Which of the following sets of substituents are all deactivating groups in electrophilic

aromatic substitution reactions?
(a)COCH;, NO», Br  63Cl, OH, CH:CH;
CHs, Br, COCH;  YthCH;, NH,, OH

12. Which of the following is not true about Meissenheimer complexes?

They are resonance-stabilized amons'_r
They are formed upon addition of a nucleophile to aryl hahdesT
hey are aromatic
) They are mtermedlates in nucleophilic aromatic substitution reaction which take place by
an addition-elimination méchanism T

13. Which of the following is the weakest base?
“a)4-methylaniline @4-nitroaniline
~fey, aniline Ty, 4-chloroaniline

ar



What is the major organic product obtained from the following reaction?
N(CH3), NOH

enarine.  CHs N(CHale
NH( CH3
NaCNBH3
3° Rm“e-
5. What is the major organic product obtained from the following reactlon‘?

N(CHa), NH,
2 roh )vl\ M
Br 2. A920 H,0

1. Shown below is the synthesis of the herblclde propraml Identlfy correct reagents for each
step of the following synthesis (10 pomts) - R

Roffran

Short answer questions.

o] L

PP IR NO,

Propranil



2. Using ethyl benzene as the starting material show how to synthesize the following
compounds. In addition to ethylbenzene, use any other organic or inorganic reagents. Any
compound already synthesized in one part of the problem may be used to'make other
compounds in the problem (12 points).

Br O

(a) Q/L
OI v




3. Propose the synthesis of the following compound starting from benzene. In addition to
benzene, use any other organic or inorganic reagents (10 points).

Cl
/\/j

ROy

o

NO,

W,soq | W03

O

4. What is the major product obtained in the following reaction? Draw detailed reaction
mechanism for its formation (10 points). (HINT: Carbocation rearrangement is possible).

S~ A

CI/\/
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AlCI o SN
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5. Answer the following questions based on the structures given below. Assume all structures
are planar (14 points).

(@) S ) ., NS

4w =l e Ue v
=4 s e
n=l | PN

AL
Un=1
n='fz

(d) k ()

e Be
Unte \2 " State the fumber of 2p orbital electrons (m electrons) in each.(‘)’f the molecules/ions?

L\n:\o
n: SI‘Z.

i) Which are aromatic?
Uz =% A< C

q“- ii1) Which are antiarpmatic?

n=She BOAE

") Construct the Frost Clrcles for cyclopentadienyl anion (a) and cyciopentadlenyl cation (b)
and explain why one of them is aromatic and the other is antidromatic. - :

\Q\'\\on Ca-bon
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6. Give the major organic product(s) for the following reactions (14 points).

(c)

®

NH,
1. NaNO,,

HClI, 0-5°C

—_——
2. H,0
H,C

NH, 1. NaNO,,
HCI, 0-5°C

2. HzPO,
Br 0

H 1.Fe/HCI

—————— -
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