Summer 2019 Org II Exam #3 _Ch 20-21 (50 points)

Name:

1-10) are True or False (10pts)

1)

2)

3)

4)

5)

6)

7

8)
9)

10)

Carboxylic acid derivatives are compounds that can be hydrolyzed to
produce carboxylic acids.

CH;CN is correctly IUPAC named as ETHANENITRILE.

Exothermic reactions have early transition states (according to the
Hammond Postulate).

Diazomethane (CH,N,) converts carboxylic acids into methyl esters.

Esters are more reactive than anhydrides in nucleophilic acyl
substitution reactions.

Carboxylic acids can be reduced all the way to primary amides by
using an excess of LiAlH, followed by H;O".

Nucleophilic acyl substitution reactions proceed through a one-step
(concerted) mechanism.

Oxidative cleavage of (Z)-Hex-3-ene produces ethanoic acid.
Lactones are cyclic amides.

Acetals have the same number of oxygen atoms as carboxylic acids.

11-13) Name the general classes (functional groups) of these organic
compounds. (3pts)

H 1]
R-C~R R-C~0OR R-C~0-C~R
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14) Circle the strongest acid in the following threesomes. (3pts)

R F
CO,H CO,H COH
(a) Cl (IF Q:m
i Cl

Br

(b) CH;—CO,H CH,CH,-O-H CH3CH,-0-O-H
o Cl 0 F 0 0
o (I F

15) Name the following molecules in IUPAC acceptable terms. (3+3=6pts)

o O 0

I

\)I\OJJ\/\ HSC\N/C\H
|
CH,

16) Acid chlorides react with lithium aluminum tri(*butoxy)hydride,
LiAl(OBu);H, as shown below:

© ot )
Li BuO—/?I—H Li
OBu Al(OBu);
i) Draw in the curly arrows to complete this mechanism. (3pts)

O@
O 0O
@

i) What (organic) functional group is produced in this reaction? (1pt)
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17) Draw the following molecules in line angle (stick figure) form.
(3+3=6pts)

Butylethanoate 2-Chloropropanoyl bromide

18) Fill in the missing starting materials, and reagents, for these four
transformations involving the famous carboxylic acid known as Ibuprofen.
(2+2+2+2=8pts)

OH Cl
o)
1) Mg
2) CO, OH
” 3) Hs0* I
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19) (2+2=4pts) Write the mechanism (i.e. curly arrows) for the reaction of:

AMINE + CARBOXYLIC ACID — AMMONIUM CARBOXYLATE

20) Fill in the missing starting material, and reagents, for these three

transformations. (2+2+2=6pts)
OIOCH2CH3
]?

CC)
CH30H Ox-OCHs ” Oy ©C Na
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***BONUS QUESTION (up to 3 points)***
Below is Ibuprofen, a nonsteroidal anti-inflammatory drug (NSAID) that is
used for treating pain, fever, and inflammation. It is available under trade
names, including Advil and Motrin. It is the #1 selling OTC pain reliever in
the USA.

OH
O

The name IBUPROFEN comes from corruptions or contractions of its
structural name.

What is the connection or relationship between “IBU” and the left hand side
substituent?

What is the connection or relationship between “PRO” and the right hand
side substituent?

What is the connection or relationship between “FEN” and the aromatic
ring?
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Summer 2019 Org Il Exam #3 Ch 20-21 (50 points)

Name: LAWMe + Ercors > (o Sore (Ceducting uout ”JE

-

[-10) are True or False (10pts)

1)  Carboxylic acid derivatives are compounds that can be hydrolyzed to /I’
produce carboxylic acids.

e
2)  CH;CN is correctly IUPAC named as ETHANENITRILE. - \
3)  Exothermic reactions have early transition states (according to thc_,/fl/
Hammond Postulate).

-

4)  Diazomethane (CH:N2) converts carboxylic acids into methyl esters. |

5)  Esters are more reactive than anhydrides in nucleophilic acyl F’ (
substitution reactions. ae

6) Carboxylic acids can be reduced all the way to primary amides by
using an excess of LiAIH, followed by H;0". +Cd‘_s"(

7)  Nucleophilic acyl substitution reactions proceed through a one-step —
(concerted) mechanism. \”\\ §_

8) Oxidative cleavage of (Z)-Hex-3-ene produces ethanoic acid. I‘:’«\j :
{A ¢

9) Lactones are cyclic amides. \rcx\ (2

= i
10)  Acetals have the same number of oxygen atoms as carboxylic acids. |

11-13) Name the general classes (functional groups) of these organic
compounds. (3pts)

Q Q 9 ]
R-C~Rr R-C~0R R-C~0-C~R

\%1(11\‘{_, E Slas '&4\\\\/}(.\{ '\-‘L{
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14) Circle the strongest acid in the following threesomes. (3pts)

.//.---"—‘_‘\.._\_
/R OF \
[ CO,H CO,H COzH
1
(@) cl Q:F (j;m
. lof Br
CH3CH,-0-0-H

.--“?’ﬁ\
(b) (Ci—fz—H) CH3CH,-0-H
= _'_,_,,—""“_ E
0 Pk 3 ™\ F O O
0 \ ¢C < / F

—

15) Name the following molecules in [UPAC acceptable terms. (3+3=6pts)

O O O
2 2, 1l

3 \)'ll\o):k/\ " H3C-’\N/C\H
t S -l
(CH3\.

M{}a’\ﬂ.}'k ' -?~ bi‘&md C A‘l\\\\r\dﬁ L&'S\.
-d I\)’ I'F,J _L{ M .
N u\mfu\ anamie

16) Acid chlorides react with lithium aluminum tri(‘butoxy)hydride,
LiAI(OBu);H, as shown below:

o)
0 P9 0
O
JL e R —— .,
Cl a\A R— ~H
OB /_j ®
i BuO—= AI—- Li
OBy Al(OBU),

1) Draw in the curly arrows to complete this mechanism. (3pts) .

it) What (organic) functional group is produced in this reaction? (1pt) \“\\t-(&'\“ﬂu:\i
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17) Draw the following molecules in line angle (stick figure) form.
(3+3=06pts)

Butylethanoate 2-Chloropropanoyl bromide
Y L4
l il [l + _Qr
by by W 1 \
O

18) Fill in the missing starting materials, and reagents, for these four
transformations involving the famous carboxylic acid known as Ibuprofen.
(2+2+2+2=8pts)

GRIKe, Ho

" OH

OH

(of By THF)

OH

l ﬂj A & ? Ag,0

Cl

388

,/>
¥’ b
A
~J
Lood b S
TOZ
e
+
Y
O ;
o
T
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19) (2+2=4pts) Write the mechanism (i.e. curly arrows) for the reaction of:

AMINE + CARBOXYLIC ACID — AMMONIUM CARBOXYLATE

SV WAR —>  R-Niy "]

20) Fill in the missing starting material, and reagents, for these three

transformations. (2+2+2=06pts)
(DICJCH2CH3

, CHAGOH @

</ -
St 107 N o ®
\ CH.OH OsOCH; © '\]‘;L’H OO Na
’ :
-/\ I I
o K
et
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***BONUS QUESTION (up to 3 points) ***
Below is Ibuprofen, a nonsteroidal anti-inflammatory drug (NSAID) that is
used for treating pain, fever, and inflammation. It is available under trade

names, including Advil and Motrin. It is the #1 selling OTC pain reliever in
the USA.

The name IBUPROFEN comes from corruptions or contractions of its
structural name.

~ What is the connection or relationship between “IBU” and the left hand side
' substituent?

N .T\i\' \ \L O~ ) 1_\;5 u\%\%‘c \ g’x.&_i)ﬁ{‘\)&i,- \\s\‘.\; "\ &\_,\t

What is the connection or relationship between “PRO” and the right hand
side substituent? ‘ _ _
\1"\_'1_.... \ ? \ \ - \ \\J\\'-..:-J\\"_J' g Q (.«k(‘( r};‘—-\%b‘*“%\) Q—\E ) \[\;‘\‘\ul ) '\)QQ

—_—

What is the connection or relationship between “FEN” and the aromatic
ring?
e

\\a ootk W :‘\e\ Ay o> Q\\U*-S‘n na 4 5 Lwda

sy Wi el

SulYorg2e3.docx Page 5



