Organic Chemistry |1
Sample Exam 3
You should also be able to name compounds, draw structures from

names, and complete reactions given the reactants and conditions of the
reaction.

Name: Date:

I. Multiple Choice (Circle the letter for the best answer)

1. Which compound would be most acidic?
A) CH3;CH,CHj;
B) CH3;CH=CH,
C) Cyclohexane
D) 0

CH3CCH4g
E) Benzene

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

H
CgHgCH + CHaCH @ ——
heat

o o
| ||

A) 0
||
CgHsCHz CCHy
B) 0o 0
I
CgHgCCHzCH

C) C|JH ?H

CgHgCHCHzCHz
D) 0
|

CgHgCH2CHzCH
E) rﬁ;.

CgHsCH=CHCH
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4.

What would be the major product of the following reaction at 100°C?

o

I
O Te
0 CH
H
Oty I
fc=n::H CH CH CH=C
CHy
| I

0o

=) |
cH3©— rler.:H2 CCH5

H
) ©

- i
CHJ~©— CH=CHOCH; @— CHC(CH3 )5
v

A) |

B) Il
C) 1
D) IV
E) V

Which is the only one of these compounds which cannot self-condense in the presence
of dilute aqueous alkali?

A) Phenylethanal

B) Propanal

C) 2-Methylpropanal

D) 3-Methylpentanal

E) 2,2-Dimethylpropanal

Which of the following compounds would be the strongest acid?
A) CHF,CH,CH,COOH
B) CH,FCHFCH,COOH
C) CH;CF,CH,COOH
D) CH3;CH,CF,COOH
E) CH3CH,CH,COOH
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6.

A)

B)

C)

D)

E)

A)
B)
C)
D)
E)

What would be the major product of the following reaction?
0
I Hzot
C5H5C(T“HCHECH3 + Brzy — 7
CHA
|
CgHsCCBrCHzCHy
|
CHo
P

CgH5CCHCHCHS
CHz
o ?H
C5H5£CHCHCH3
éHg
CgHsCBrs CHCHz CHy
CH1
o
m—ErCEHQQCHCHECHg

CHx

Choose the reagent(s) that would bring about the following reaction:

CH3;CH,CH,COOH —— CH5CH,CH,CH,0OH
H,/Ni

Li/lig NH3

LiAIH[OC(CHa)3]s

NaBH,, CH;OH

LiAlH,4, ether
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8.

9.

What would be the product, C, of the following reaction sequence?
0 0
I [ OH™ H;0%, heat
(CH3)3CCH 4+ CH3CH;CH —— A

A) (CH3)sCCH,CH,CH,0H

B) OH ﬁ

(CHz) 3CCHCH; CHRCH

C) (CH3)3CCHzCHCH;OH

CH+

D) (cH3) 3CCH=CCHZ0H
|

CHq
E) (ﬁ;

(CH3) 3CCH=CCH

CHa

What would be the product, C, of the following reaction sequence?

o o
| ||

B

Hz, HNi
EE——

OH™ H10T, heat  ~:CH;-TP(CeHs)

(CH3) 3CCH + CH3CHzCH A B

A) (CHs);CCH,CH,CH,0OH

B) ?H

(CH3) 3CCHCHZ CH=CH;

©) (CH3) 3CCHzC=CH3z
(|2H3

D) (cHa) 3CCH=CCH=CH,
IéHg

E) ?H

(CHg)gCCH?HCH=CHg

CHx
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10.  What would be the major product of the following reaction?
0
I CH3CH;OH
CgHsCH=CHCCHy + CH™ 7
CH7COzH

A) Iﬁ
CgH5CH2CHCCHS

T
B) i)

CgHgsCHCHzCCHy

CH
C) OH

CgHsCH2CH=2CCHA
|

CHM

D) o
I

CgHgCHs CH: CCH

E) tle

CgH5CHCH=CCH;

CI

11.  The IR spectrum of a compound exhibits a broad absorption band at 2500-3000 cm™

and a sharp band at 1710 cm™. Which of these compounds could it be?
A) 1-Butanol

B) Propyl acetate
C) Butanoic acid
D) Acetyl chloride
E) Acetic anhydride
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12.
o

I
@— r:nerr:Hﬁ +

CHs

Er?

SHT

What would be the major product of the following reaction?

> 7

i i
Q- 'l‘!jlleCHI Du-@ - CCHCHS
; : I
Gl
Br |CH& I ’
~
I’/j‘ CCBrCH
\\_/_ | -
m s
~ i
ry 1y || H‘\"}
' — CCHCH, B (T CeHOH,Er
Q_ [ i\_d;}’_ |
1% v
A) |
B) Il
C) 1l
D) IV
E) V

13.
acidity?

A) CH;COOH > H,O > CH;CH,OH

B) CH3CH,OH > CH3COOH > H,0O

C) CH;COOH > CH3CH,0OH > H,0

D) H,0 > CH;COOH > CH;CH,OH

E) CH3CH,OH > H,0 > CH3COOH

14.

In which of the following sequences are the compounds listed in order of decreasing

> HC=CH > NH;
> HC=CH > NH;,
> NH; > HC=CH
> HC=CH > NH;,
> HC=CH > NH;

While the IUPAC name for HCOH is methanoic acid, it is commonly known as
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15.  Which of these is a product of the reaction of CgHsMgBr with
i
CgH5CH=CHCCH3 7
A) 0]
CEH5CH:?£CH3

CgHs

B) ?H

C5H5CH:CH?CH3

CgHg
C) 0
C5H5CH=CH£CH2C5H5
D) 0
E—C5H5—C5H4—CH=CH£CH3
E) OCzHg

CgHsCH=CHCHCH;

17.  Ethanoic acid (CH3COH) is usually called , from the Latin for
“vinegar”.

Page 7



18.  What is the product of the reaction below?

{
- 1. {CEHS]?C“U
- = 7
|‘“& | 2. HD ’

HO, M

0] ]
oeome!
r He

_H

| T

0 0

[1]
@ @
C_H-
I y

(P

A I

B) Il
C) 1l
D) IV
E) V
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20.  Which reagents would you use to synthesize this compound by an aldol condensation?
0
||

CgHsCH=CHCCHg
A) 0 0
|| ||
CgHsCH and CgHsCHzCH
B) 0 0
|| ||
CgH5CH2CH and CpH5CCHA
C) o
|
CeHsCH=CHCH and CgHsOH
D) o 0
|| ||
CgHsCCHy and CgHsCH

E) 0
|

(CgHg) zCuli and CH;=CHCCgHg

21. What is the structure for J?

4% DCHLErD | Hacly
R

71 CaHa HEr CHyOH, Hi0 T
Ph 0
I
o Q. O
CHO F 0
I Il 111
Ph CllH
= = \J%
If |
Lo
Iy Y
A) I
B) Il
C)
D) IV
E) V
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22.  Which of these is not among the reaction products when a crossed aldol addition occurs
between ethanal and butanal?

A) OH H

CH3CHCHZC=0

B) OH H

CH3CHz CHz CHCHCH; C=0

CHq
C) OH H

|
CH3CHCHC=0

CH5CHs
7 o
CH3CHz CH3 CHCHz C=0
E) OH H

| |
CH3CHzCH CHCHC=0
|

ZHzCH4

23.  Which reagent would best serve as the basis for a simple chemical test to distinguish
O 0
|I [
between -H3CHzCCHzCH3  and  CH3CHzCHZCCHj3

A) NaOl (I in NaOH)
B) BI’Q/CC|4

C) Cr03/H2804

D) NaHCO3/H,0

E) Ag(NHy),'
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24.  What compound results from the aldol cyclization of
0 0
| |

CH3CCHzCH3 CHCHzCCHz 7

CHa
¢
CHa,
.0 =\ 0
C
CHy *s
I I
C'h\ LN
C=0 f|3=0
CHs
1]l [V
A) |
B) Il
C) 1
D) IV
E) Both Il and IV
25. 8] H
|| |
N CH3CCH3 CH3 CH3 C=0 .
The aldol cyclization of 3 CRSE produces which of these?
I | .
C—CHy é 0 | CHy

A) I

B) Il
c) 1l
D) IV
E) V
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26.  The aldol reaction of cyclohexanone produces which of these self-condensation

217.

28.

products?

#Jl __,{lr. "x} _,.#u-x. 4‘[%._ ’,I ,-‘Jl -’EH__ ,-]

S

0
{ 0 1
“ [,..- .,
T~
W W
A) |
B) Il
C) 1l
D) IV
E) V
Which reagent would best serve as the basis for a simple chemical test to distinguish
between
0 Q

C—CH;

o O

A) NaOl (I, in NaOH)
B) Br2/CCI4

C) Cng/HzSO4

D) NaHC03/H20

E) Ag(NH3)2+

]

—CH; ]

In a solution of acetic acid (pKa=4.74) adjusted to a pH of 2.74,
A) the ratio of acetate to acetic acid is 10 to 1.
B) the ratio of acetate to acetic acid is 100 to 1.
C) the ratio of acetate to acetic acid is 1000 to 1.
D) the ratio of acetate to acetic acid is 1 to 10.
E) the ratio of acetate to acetic acid is 1 to 100.
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29.

Which of the following represent tautomers?
A)

CH3CH=CH—0:~ and CH3CH—CH=0:

B) CH3;—C=CH; and CH3—C—CHg:~

- i
C) CHz—C=CH; and CH3—C—CHs
|
M8 H 8]
| .
H

D) All of these
E) None of these

30.  Which of these compounds would exist in an enol form to the greatest extent?
A) 'ﬁl
CHfCOCzHg
B) 0] 8]
I
CH3CCHzCCH4
C) tﬁ]
CH7CCH4A
D) cH;cH
0

E) cHaCCHZCHZCCH,

O o

If acetone is reacted with LDA followed by methyl bromide, the product is
A) isopropyl alcohol.

B) 2-butanol.

C) 2-butanone.

D) 3-methyl-2-butanol.
E) acetone.
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32.  Which compound could be subjected to a haloform reaction to produce m-chlorobenzoic

acid?
i
CH H0H CogH (CH,CH;
e
Cl e
I 0 Il Il
CCH, ClHEEI
Cl @CI
[V V
A) |
B) Il
C) 1l
D) IV
E) V

Page 14



35. A compound, X, CgH100, gives a strong IR absorption peak at 1690 cm™ and gives the
following *H NMR spectrum.

Triplet, 612
Quartet, 63.0
Multiplet, 07.7

Which is a possible structure for X?
A) H
|

Ep-CH3CgH4CHSC=0
B) 0
I
CgHsCH2CCHy
C) Eﬁl
CgH5CCH: CHy

D) ?

CgHgCH2 CH2C=0

E) Il_I

CgH5CHC=0

CHzy
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36.  Predict the major organic product of the reaction sequence below

heal HJD-L
CH=CH. + KMnG, ———» —»
- .0, GH™
2 *

Oy O= O
[ I

aH OH
Il

O Qo
OH
IV W

'NR

B) II

C) i

D) IV

E) V

Il.  Mechanism (8 points)

Using the curved arrow notation and showing all charges on ions and atoms, show the
mechanism of the aldol condensation reaction of propanal with itself. how the steps for the
formation of the enolate ion, the attack of the enolate ion, and any protonation or deprotonation
reactions that may occur. If acid and heat are added after the reaction has occurred, what product
would be produced?

Page 16



