Homework for Chapter 24
Chem 2320

Name

1. Put the following in order of reactivity, the most reactive = 1.
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3.1) Identify the compounds whose NMR spectra are shown.
1) What IR bands would you expect each compound to have?

7.5 ppm (2H, d)
7.3 ppm (2H, d)
2.4 ppm (3H, s)

b) C;H,04

4.1 ppm (2H, q)
2.8 ppm (2H, t)
2.6 ppm (2H, t)
2.1 ppm (3H, s)
1.2 ppm (3H, t)

¢) C,HoNO

7.7 ppm (1H, singlet)
3.1 ppm (2H, quartet)
1.8 ppm (3H, singlet)
1.0 ppm (3H, triplet)

4. Explain how you would distinguish the following compounds by IR spectroscopy.
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5. Give the products of the following hydrolysis reactions.

NON
H,SO,
5N —
a) ° H,0, heat
HON
/\)]\ —FHZSO4
b) o)
. H,0, heat
:0: H,0
C) L)
Gi:
HON
d) )]\ HCl
.e —_—
”/\/\ H,0, heat

0. 0: HZO
o L e

Q. NaOH
f) . — >
20, H,0, heat
2. H;0*
2N KOH
2) ///\/\/ _ =
N H,0, heat
2.H;0*
& O 5 H,O0
v T
HON
. f\l.H NaOH
1) _—
H,O0, heat
N
Z
. HCI
) 5 —
® ‘\ H20, heat
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6. Give the mechanisms showing how each of the following starting materials would react to form
products.

0 o
H

H
NaOH
b) /\n/ N.\/ _—
'O H,O0, heat

H,SO,

H,0, heat

7. The structure of glyceryl trioleate, a major component of olive oil, is shown below.

a) What products will result from saponification of this fat with aqueous NaOH?

b) What product will result from hydrogenation of this fat?
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8. Give the reagents necessary to complete the following transformations in one step.

O 6H N.Hz
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9. Give the products of the following reductions.

102 LiAlH,
a) s
o7 2.H,0t
b) @\/ﬁ\ LiAlH,
N./\ —_—

H 2. H,0

: ©:>—%O: LiAIH(O-tBu);
C -
:Q.IZ
O—( L1A1H4

O S
SR LiAIH,
©) \O N-/ —_—
i | 2.H;0*
. LiAIH,
f) 0 — =
N 2. H,0

LiAlH,
) - >
Ny: 2 H;0*
0! LiAlH(O-tBu),
m M 1 >
%
:0: LiAlH,
1) —_— >
Ci:  2.H,0*




10. Give the products of the following reactions involving organometallic reagents.

0.

275
2) . 4y
2 2. H,0*
:0:
T 2
b) O/\/ —_—
2. H;0*

O.
c) Q—{ + 2 BrMg —_—
‘Cl: 2. H;0*
ci: MgBr
d) o+ 2 —_—
:0: 2. H;0*

N: CH;Li
e) 2 e
2.H;0*

X
| m e —
2.H;0*
MgBr
2. H3O+

:0: :0: 3eq
h) )J\/\/IJ\ CH;CH,MgBr
H o~ >
2. H;0*
. :0: 3eq
i) 'N\\ .o /\/Li

o -
2. H;0*

HWCh24p7



HWCh24p 8

11. Give the products of the following reactions of acid chlorides.

H,0
a) v
Gi:
HON

HON 1. LiAIH(O-tBu)
b) \*)J\ .o ’
&i:

2. H;0*
H
00 NN
©) P
Cl:  pyridine
MgBr
2
d) o —
O 2.H;0*
HON
e) ., —
Gi:
O_
HOX
&j: pyridine
f) /\/\/\n/ —_—
:0: %:O:H

Li
e
g) |:>—{
ok g

2. H;0*

h)

J— .

pyridine

/\)(LCI A/E)'H



12. Give the products of the following reactions with anhydrides.

N )]\ )]\ CH3OH

o

g ©\/N°H2
OO)OK -
H04<

‘0: ..
/\/-O-H
f) 0 —
.0"

13. Give the products of the following reactions of esters.

:0: 2
.. MgBr
O/ /\/
a) oo
2. H;0*
:0:
H,SO
b) /\)I\a/\ 2 4

0.
0 E>_< - NaOH, H,0, heat
O—

2. H;0*
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) o 7 R,
Q\ —_—
:0:
0: :0 H,0
—_—
© B 67 HyS0,

0 —
2. H;0*
:0:
2) ©\)‘\ )\ LiAlH,
.o —_—
Q 2. H;0*

14. Give the products of the following reactions with amides.

/\/\)J\' LiAlH,
a) N/\ .
H 2.H,0
6 M NaOH
b) 1y >
2 2.H;0*
:0:
:0:
..O.. . o/ NaBH4
) N
MeOH

H,0
d) N. /\ >
| H,S0,

2. NaOH



15. Give the products of the following reactions of nitriles.

N:  H,0, NaOH, heat

a)/\/\///. >

2.H,0
N
LiAIH,
b) _
2.H,0
¢) mild HC1
/\‘/\\\ . >
N: water
6 M HClI
d) Xy, =
NI water, heat

)\/ MgBr
e) E> =N >
2) H;0*

16. Draw the mechanism for the following reactions.

0 2 ©/

2. H;0%

MgBr
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17. Write a reaction sequence (starting materials, reagents, and products) in which the following steps are

accomplished, with only one set of reagents per step (the only permissible second step is 2. H;0* or 2.
H,0). You will need to use some reactions from previous chapters. Avoid generation of isomers where

possible. Do not invent any new reactions!

a) carboxylic acid --> acid chloride --> amide --> amine

b) carboxylic acid --> anhydride --> ester --> 3° alcohol

¢) acid chloride --> ketone --> alkene --> alkyl halide

d) ketone --> cyanohydrin --> 2-hydroxy carboxylic acid

e) acid chloride --> aldehyde --> amine

f) carboxylic acid --> ester --> 1° alcohol --> ether

g) anhydride --> carboxylic acid and amide --> alcohol and amine



