CHE 322 Organic Chemistry Il

Exam 3 Form 1
Thursday April 18, 2024

8:30 PM - 9:50 PM

1. Write your nine digit University ID number in the nine boxes provided and then
bubble in each of the nine digits.

Period

Print your name and sign your answer form using the spaces provided.

Questions 1 to 10 are multiple choice questions worth 5 points. Bubble your
answers on the answer form. Questions 11-17 are short answer questions with
points as indicated. Write out your answers in the indicated place on the answer

form.
Group

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18
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CHO CHO CHO
H——OH HO——H H——OH
H——OH H——OH HO——H
H——OH H——OH H——OH
H——OH H——OH H——OH

CH,OH CH,0H CH,OH

D-allose D-altrose D-glucose
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CHO CHO CHO CHO CHO
HO——H H——OH HO——H H——OH HO——H
HO——H H——OH H——OH HO——H HO—f—H
H——OH HO——H HO——H HO——H HO——H
H——OH H——OH H——OH H——OH H——OH
CH,OH CH,OH CH,OH CH,OH CH,OH
D-mannose D-gulose D-idose D-galactose D-talose

Effects of Substituents on Electrophilic Aromatic Substitution

Ortho-Para Directors
Strongly Activating
-NH2 -NHR -NR:
-OH -O
Moderately Activating
-NHCOCH3z —-NHCOR
-OCHs -OR
Weakly Activating
-CH3 -C2Hs5 -R -CsHs
Weakly Deactivating
-F -Cl -Br -l

FeX3
X =ClI, Br
@)
o AlCI5
+ I .
b

NO,
@ HNO3 H,
H2SO4 Pd/C

Meta Directors
Moderately Deactivating
-C=N

-SOs3H

-CO2H -CO2R

-CHO -COR

Strongly Deactivating
-NO2

-NH3* -NR3*

-CF3 -CCl3

R
AICI;
@ + RCl —>
R
Zn(Hg)
B
HCI
NH, N+ HBFs CuCl X

NaNO CuBr, KIl, CuCN,
42> @ CUO, H3P02 _ X i |, Br,
I

H;0*
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1. Choose the expected major product of the following reaction sequence.

O
B
Me;Si-Cl CHg-Li CHs-Br LDA N
_— > > > >
pyridine

A B C
/\&/\/ %/\/ /\%/
D (® F
2. Carnosine (B-alanyl-L-histidine), shown in its fully protonated form acts as a buffer in muscle
cells to neutralize the acid formed during anaerobic metabolism. pKa values are 2.3, 6.8, and

9.5 for the carboxylic acid, histidine side chain, and primary amine groups respectively.
Choose the proper description of charges on the major form of carnosine at pH 7.5.

9.5 ® 'Tl\)oj\ )a
H3N\/\[(N : on .
0 :Y\IEJD—H 6.8
/NJ/ |
H

A. No charges
B. One negative charge only
C. One positive charge only
One negative charge and one positive charge
E. Two negative charges and one positive charge

F. One negative charge and two positive charges



CHE 322 Exam 3 Spring 2024 Form 1 Page 4 of 9

3. Which of the following is a correct Haworth projection of D-tagatose?

CH,OH
—0O
HO——H
HO——H
H——OH
CH,OH
D-tagatose
HOH,C HOH,C
© HOHM,C  CHpOH o
H
OH CH,OH
HO  OH OH HO

HOH,C OH HOH,C OH
HOH,C o OH 2 o) o)
H
CH,OH CH,OH
HO HO OH
D E F

4. Determine the identity of monosaccharide X based on the reaction scheme below.

CHO
. HO—r—H
chiral NaBH, X Wohl degradation . Ho——n
alditol
H——OH
CH,OH
A. D-galactose B. D-mannose @ D-talose

D. either D-galactose or D-mannose
E. either D-galactose or D-talose

F. either D-mannose or D-talose
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Use the following scheme to answer the next two problems.
CH,OH CH,OH

NaOH H;0*
OH OH > >
CHsl H,0

OH

OH OH OH

5. Choose the two products of the reaction sequence shown above.

CHO CH,0CH; CHO CHO CHO
H——OCH,§ H——OCHs H——OCHS, H———OCH, H——OCHS,
HsCO——H HsCO——H HsCO——H H——OCH, H——OCHS,
H——OCHS, H——OH H——OH H———OCHS, H——OCH,
H——OCHS, H——OCHs H——OH H———OCHS, H——OH
CH,OCHs CH,OCH; CH,OCHs CH,OCH; CH,0CH;
1 2 3 4 3}

A. 1and4 B.1land5 C.2and4 D.2and5 E. 3and4 ®3and5

6. Which is the best description of the linkage in the disaccharide shown?

A o-1,1 B. a-1,3 @oc-1,4 D. B-1,1 E. p-1,3 F. p-1,4

7. Which of the following aldol products is not from a crossed aldol reaction?

(0] H
OH (0]
OH (0]
\)\)J\H
OH
A B C
(0] OH

@
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8. Choose the necessary reagents for achieving the transformation shown in the solid-phase
peptide synthesis. TFA = trifluoroacetic acid, DIC = diisopropylcarbodiimide.

H,N
N 2 2
Ermoc” \Hko/—@g OH OH
CHs
Phe Leu

O CHH O
s »

CH, H O CHy _H
C:IH—CH3 piperidine
CH;

. TFA 2. Fmoc-Leu, DIC 3. TFA 4. Fmoc-Phe, DIC
. TFA 2. Fmoc-Phe, DIC 3. TFA 4. Fmoc-Leu, DIC
. piperidine 2. Fmoc-Leu, DIC 3. Piperidine 4. Fmoc-Phe, DIC
. piperidine 2. Fmoc-Phe, DIC 3. Piperidine 4. Fmoc-Leu, DIC
. Fmoc-Leu, DIC 2. TFA 3. Fmoc-Phe, DIC 4. TFA
. Fmoc-Phe, DIC 2. piperidine 3. Fmoc-Leu, DIC 4. Piperidine

N e e

A.
B.
C.
E.
F.

9. Which reactions or reaction sequences will give the same major product?

1. Q 2.
NH, .
Cl  NaNj3 H,0 NaNO, CuCN 1. LiAIH,
[ S — . > ' >
heat H30* 2. H,0
3. 4.
0
f@ Br  NHj;
N 1. aq. HBr, AcOH — "
2. NaOH - 1eq
o) . Na

A. 1and?2 1and3 C.land4 D.2and3 E.2and4 F.3and4
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10. Which of the following aldehydes will participate in the haloform reaction?

0 0 o) 0
H F
H H H
H F
H F

H
@ B c D
11. Draw the major product of the following Hofmann elimination. 5 pts
; ¢
N CHjl Ag,0 heat ™~
excess H,O G
12. Draw the product of the reaction sequence shown. 5 pts
Q QH Q 1.DCC
H;N-CH—C-OCH; ,  (CH3);C-0O-C-N-CH—C-OH ———
CHy CH, 2. CF3CO,H
CH—CHy
CH,
® Q H 9
H3N—CH—C—N—CH—C~OCHj
CHs CH,
9H_CH3
CH,4

13. Draw the major product of the following reaction sequence. 5 pts

O o© 1. NaOEt NaOEt H,0*

Y
\j
Y

MO Et

heat

2 /\/\/Br
Br

Page 7 of 9
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14. The following reaction undergoes a rearrangement that involves a retro aldol followed by an
aldol condensation. Draw the product of this rearrangement. 5 pts

o 0
OH
HO
H,O, heat
(0]
CsHgO

15. Based on the reaction scheme below, determine, and draw compounds A and B. 10 pts

Os_ _OCH,

O
(0] Q
/\f 1. OH
O eOH 3. heat 2. H30 OCH,4
A B

C12H1404

16. Draw a curved arrow mechanism of the following reaction. HINT: begin with a retro-Claisen
attack and finish with a Michael addition. 10 pts

o 70 0 @oa O  Ph 0
* l - MNO * )k
Ph P N0 EtOH Ph 2 OEt

0
o o | o
(QE0 0 0 ﬂ;\()/g\oe o PO
> /N\ Q
Ph Ph Ph ®>o
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17. Propose a synthesis of p-fluoroacetanilide from benzene. You may use any other reagents.
10 pts

N\( 1. NaNO,, H;0*
: 2, Hs /@/
F/©/ o 2. HBF, HN o Pd-C

be
o ‘NI
Q
~

HNO NO, H, NH, N
O s = J =07
H,SO,4 pyridine O



