Name: Class: Date:

CHEM 2425. Chapter 22. Carbonyl Alpha-Substitution Reactions (quiz) SE50

Multiple Choice
Identify the choice that best completes the statement or answers the question.

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

1. LIAIH
o 1.LDA, -78 °C AT

2.H,0
. —_—
2. 0
OCH,CHj

X

Ph”  TOEt
3. H;0*
OH o) OH o
Ph)\/\OH Ph)k/\OH PhMOH Ph/\/
1 2 3 4

eo o
B W N ==

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

o) .

M 1. CHLi
2. H,0"

R SN g

ac o
AW N =
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3. What is the major organic product obtained from the following reaction?
(Nj (Nj
5 ©)\
o 1
o}

T > O

o o
B W N ==

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

o o 1. NaOCH,CHs
CH3CH,0H 1. NaOH, H0
—_— —_—
+
CHACH,0 OCHCH; " i Z'ﬁo
3. Hs0" ‘

0 0
\/>)J\ WLOH

o 0
o)
OH\V\H‘\
H
& 4

aoow
B W N -
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5. What is the major organic product obtained from the following sequence of reactions?

0 0 1. NaOCH,CH,

2.
M CH;CH,OH 3 A
0 ’
OCH,CH,

3.H,0"

ID:

0 o i o
1 2 3 4

coe
B W N -

d.

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

0
OFt O
N 0
H 1. 2
c \)k 1
H* OEt
I 0 0 0
2. H,0"
3 4

o o
B W N -
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7. Which of the following compounds can be prepared by an aldol condensation by treating a single
carbonyl compound with base?

N . ~
\/LY L
I I
1 2

Q 0
\/5% vk[/“v
3 4
a. 1
b. 2
c. 3
d 4

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

o 1. NaOCH,CHs
CH3CH,OH
CH3CH,O ——
OCH,CH3 2. HyO*

L O
o ‘o)
OCH,CH,
/ —~OCH,CH,
A 2 3
1 .
O
o ‘o)
I PN @
OCH,CH; /
OCH,CH4
3 4
@]

o0 o
R S
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10.

Which of the following are intermediates in the base catalyzed aldol reaction of propanal to form
2-methyl-2-pentenal?

1. enol

2.  enolate

3.  tetrahedral carbonyl intermediate
4. aldol

a. only1and?2

b. only1,3and4

c. only2,3and4

d 1,2,3and4

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

O O
\)J\ CH3CH20H OCH,CH5
2
OCH,CH3 .
5 ;
O O O O
MOCHZCHg \‘/L/\LOCHQCHg)
| 3 | 4

M3

o0 o
B W N -
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11. What is the major organic product obtained from the following reaction?

O O

OCH,CH, OCH,CH,

0 o} 1. NaOCH,CH, Ph PhAO
2

M CH3CH,OH 1
—_—
OCH,CH, 2\_)0]\ 5 5 5 5
AN
o | [
/\/\OCHQCH3 /\/\OCHQCH3

Ph
Ph
o} HO ’

w
-

o o
B W N -

12. Which of the following compounds can be prepared by an aldol condensation by treating a single
carbonyl compound with base?

0 0
Ph Ph N
\ H H
Ph Ph
1 2
| o
Ph 0
Ph N
Ph \/j\)J\ Ph
H
3 4

o o
B W N -
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13.

14.

15.

How many different 3-hydroxyaldehydes and B-hydroxyketones, including constitutional isomers and
stereoisomers, are formed upon treatment of a mixture of acetone and benzaldehyde with base?
1

eao o

2
3
4

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

o0 o
W N -

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

0 0 1. NaOCH,CHj
CHACH,OH
—_—
CH3CHA0 OCH,CH; 2. Hy0"
0 0 o
OCH,CHj OCH,CHs
o)
1 2
0
O 0
OCH,CHs
OCH2CHs3
3 4

o0 oW
B W N -
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16. What is the major organic product obtained from the following sequence of reactions?

10 0 1. NaOCH,CH3 1.NaOCH,CH; 1. LiAlH,

CH3CH,OH CH3CH,0H Et,O
M 7 N o
CH,CH,0 OCH,CH, 2 2.H,0"

. 2.
Ph\/\o._ \/\D.-

\/\/\/Ph
> > N -~ - D
/\ \/ \/rll
HOCH,  CHOH \ﬂ/
O
1 2
O O
OH
Ph Ph
3 4

o0 o
B W N -

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

1.NaOCHj

0 0 0
CH30H
0
0 )k Ph ocH; PN OCH,
Ph”" “OCHs
2. H,0* 1 2
OCH; > O o
Ph OCHs /\HLOCHa
3 ,

po o
B W N -

formed upon treatment of butanal with base?
1

2
3
4

/o o
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19.

20.

21.

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

T) O @] o

| || | | "N

1. CH,Li
B
2.H;0*

/e o
W N -

Which one of the following ketones cannot be made via an acetoacetate ester synthesis?

ph/\jk /\)ji\\ﬁ)j\X/“\/E\

SN
B W N -

How many different -hydroxyaldehydes and B-hydroxyketones, including constitutional isomers and
stereoisomers, are formed upon treatment of a mixture of butanal and acetone with base?

a. 6
b. 12
c. 9
d 4
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22. What is the major organic product obtained from the following reaction?

O O 1.

Na
CH3CH,0H
_—
CH4CH,O0 OCH,CH, %

EtO,C CO.Et  EtO,C CO,Et  EtO,C CO.Et

o0 o
B W -

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

o0 o
B W -
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24. What is the major organic product obtained from the following reaction?
j/) ,[?
Q 0 £ / /
1. NaOCH,CH; ; HeCO H,CO
CH,CH,OH

—_—
z\)k
0
H30*
O
H,CO HiCO
4

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

a0 ow
B W N -

1. NaOH, H,O
0 1. NaOCH,CH;3 2. H;0* 1. LiAIH,
CH3CH,OH 3 A 2.H,0
CHsCH,O > > >
OCH»CH3 2. H,0*
O
OH OH o
OH
HO\/\/\/\
OH
1 2 3 4
a. 1
b. 2
c. 3
d 4
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26.

27.

28.

How many B-hydroxyketones, including constitutional isomers and stereoisomers, are formed upon
treatment of acetone with base?
1

eo o

2
3
4
What is the major organic product obtained from the following reaction?

O

1. (CH,),CuLi
/\)J\ 21607,
X
O
0 HO 0
1 2 3 4

oo
B W N -

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

1, LDA 78 °C M O
)J\ \)k o \/\
|

o o
R S
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29. What is the major organic product obtained from the following sequence of reactions?

1. NaOH, H,0
o o 1.NaOCH,CH; 1.NaOCH,CHz 5 10" CH,OH
CH3CH,0OH CH3CH2,0OH 3 A HySO4
e ~ o -
CHaCH,07 " SOCH,CH, 2. CHal 2. CH3CH,Br
3. H;0" 3.H;0"

0 0 0
ﬁ)LOCHa OCH, \H‘\OCHchZCHg OH
1 2 3 OCH;

30. What is the major organic product obtained from the following reaction?
o O
Q NaOH, H,0
J\/\”/ A
—_—
o 1 2

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

O O
1 Il 2 [l
0 NaOH, H,0 V\(LH \/WH\H
A
\)-L O

X

o o
B W N =

ac oe
AW N =

o o
B W N =
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32. Which of the following compounds can be prepared by a mixed aldol condensation by treatment of a
mixture of two carbonyl compounds and NaOH?

O O
Ph\/\)LPh ph/\)k
1 2
O
I \/\)}\
Ph\/\)k X
3 4

o0 o
B W N -

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

1. NaOH, H.0
9 1.NaOCH,CHj, 2. Hy0* LiAlH,

1.
CH;CH,0H 3 A 2.H,0
\)K e e —_—
OCH,CH3

2. HyO*
OH
OH
R R " ~ | - l
TN o |~ T ™~
1 2 OH 3 4

oo o
B RN -

34. Which of the following are intermediates in the acid catalyzed aldol reaction of propanal to form
2-methyl-2-pentenal?

1. enol

2.  enolate

3.  tetrahedral carbonyl intermediate
4. aldol

a. only1and2

b. only 1,3 and4

c. only2,3and4

d 1,2,3and4
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35. What is the major organic product obtained from the following reaction?

Q 1. NaOCH,CH,
CH3CH,OH
OCH,CHy —————
2 Hy0t
0 o) o o
OCH,CH, M)\
2

O 0] o 0]

OCH,CH; OCH,CHj

/o o
W N -

4

product (in a multistep synthesis)?

0 0 0 0
EtoMOEt EtOMOEt
o CH,Br PhBr CHzBr PhCH.Br
1 2
CH,Br PhBr CHzBr PhCH.Br
3 4
a. 1
b, 2
c. 3
d 4
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37. Which of the following compounds can be prepared by a mixed aldol condensation by treatment of a
mixture of two carbonyl compounds and NaOH?

O
|

o0 o
B W N -

38.

o O NaOH,H,0

A
_

oo o
B W -

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

TQQT
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39. What is the major organic product obtained from the following reaction?
[}
~ H
)OJ\ 1. LDA, -78°C U

~ ~

_ “Hy

3. H3;0"

Sl
S

o0 o
B W N -

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

o
1 || 2
o NaOH. H,0 \/\/\/\H
A
—
(CH3),CHCH,
H 3 o) 4

AN

oo L
| _

ID:

/\\H//H
O
H
B
H
CH(CH3)CH,CH4
@]
X
CH(CHs),

/e o
W N -
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41. What is the major organic product obtained from the following sequence of reactions?

1. NaOH, H,0
0 1. NaOCH,CH3 2. H;0* (CH3)oNH
CH3CH,0OH 3 A Ho, Ni
Ph —_— —_— —_—
OCH,CH; 2. HsO*
N(CHs),  Ph Ph N(CHa), N(CHa)
Ph\)\/ \/\r Ph P " Ph
N(CHz)2
1 2 3 4
a. 1
b. 2
c. 3
d 4
42. What is the major organic product obtained from the following reaction?
1. NaOCH5
CHaoH
OCHjz OCH3,
O
Ph OCH, F’h
Ph . 1 2
OCH
2. H;0* 0
N )J\ Ph X OCH;
Ph T OCHj, | -
oh Ph,

oo o
B W -

Page 18 CHEM 2425. Chapter 22. Carbonyl Alpha-Substitution Reactions (quiz) SES0



Name: ID:

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

O

Cl o O

2.H;0* o) 0 o)
3 4

o0 o
B W -

44. How many different B-hydroxyaldehydes and -hydroxyketones, including constitutional isomers and
stereoisomers, are formed upon treatment of a mixture of acetone and acetophenone with base?
6

fao o

4
12
9
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45. What is the major organic product obtained from the following reaction?

O
Il

Mo

o)
1. NaOCH,CHs Mo
CH,CH,OH
i 2
0
N 0 0
N (P §
SN 2 R
N
~ N ~ T
3 e
a. 1
b 2
c. 3
4. 4

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

o) o) 1. NaOCH,CH,

| CHaCH,OH 1. NaOH, H,0
—_— —_—
OCH,CH; 2 ph 2. H,0*
\/\Br 3. A

3. H;0*

O O

o o
B W N =
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47. Which combination of organic bromide(s) and dicarbonyl compound can be used to prepare the following
product (in a multistep synthesis)?

o) o) o) o
EtoMOEt EtOMO Et

o CHsBr  CH3CH.Br CHyBr  CH3CH,CH,Br
1 2
o T 7 T
MOE Moa
CHyBr  CHaCH.Br CHyBr  CH4CH,CH,Br
3 4

ac o
AN =

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

m

(0] NaOH, H,0O
A
+ —_—
Ph H
O O O O
/ Ph Ph Ph
Ph
1 2 3 4

o o
B W N =
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49.

50.

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

1. NaOH, H,O 1. LiAlH,

o o 1.NaOCH,CH; 1.NaOCH,CH; 2. H,0* Et,O
CH3CH20H CH3CH20H 3 A 2H3O+
OCH,CH; 2 B 2. CHyl
2 3 r
AN 5 o
3.H,0* OH o)
OH ' I

WOH \/\{/ \ \ oH
1 2 3 4

o o
B W N -

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

o) o) 1. NaOCH20H3

CH,CH,OH
M
CH5CH,0 OCH,CHs 2 F"‘\/\Br

3. H;0"

O O

Ph
)]\)k/\ OCHZCHS
CHsCH,O Ph

/e o
W N -
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