CHEM 212 Spring 2023 Practice Exam 3 —Part 1

Amino acid tables are at the end of this document.

IA 0
1 2
A ma mA vA vA via via|HE
3 | 4 5 [ 6 | 7 | 8] 9 | 10
Li | Be B| C|[N|O| F | Ne
5941 | 9012 1081 | 1201 | 14.01 | 1600|1900 | 2018
Na| M Allsi|P|s|cl|ar
22.9?9 24.% mB IVB VB VIB VIIB VIIIB IB TIB | ess 28.Ul9 30,97 | 3206 | 35.45 | 39.95

19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

3910|4008 | 4496 | 47.90 | 5094 | 5200 | 5494 | 5585 | 9893 | 5870 6355 | 6538 | 69.72 | 7259 | 7492 | 76896 | 79.90 | 8380

37 | 38 | 39 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 | &1 | 52 | 53 | &4

Rb|Sr| Y [Zr | Nb| Mo| Tc | Ru| Rh| Pd Ag! Cd| In|Sn|Sb|Te| | | Xe
107.

8547|8762 [ 8891|9122 | 9291|9594 | (98) | 101.1|102.9 | 106.4 1124 114.8| 118.7| 1218 | 1276 | 126.9| 131.3
55 56 57 =] 72 73 74 75 76 17 78 79

81 82 83 84 85 86

80

9
132.9 (13731369 | 1785 | 1809 | 183.9 | 1862 | 190.2 | 182.2 | 195.1 | 197.0| 2006 | 204.4 | 207.2| 209.0 | (209) | (210) | (222)
87 88 B9=| 104 105 106 107 108 109

Fr | Ra| Ac| Rf | Ha |Unh/Uns Une

(223) |(226.0)] (227)

= a8 59 60 61 62 63 64 65 66 67 68 69 70 [Al

140.1 | 140.9 | 144.2 | (145) | 150.4 | 152.0 | 157.3| 1558.9 | 162°5 | 164.9 | 167.3| 166.9 | 173.0 | 175.0
=90 91 92 93 94 95 96 | 97 98 99 | 100 | 101 | 102 | 103

232.0 | (231) | 238.0 | (294 | (242) | (243) | (247 | 2471 | @51) | (252) | (257) | (258) | (259) | (260)




1. Quick Synthesis. Fill in the boxes with either the correct reagents or products.

indicate stereochemistry (where appropriate) and steps, if needed.

Please be sure to
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2. Mechanism. Provide an arrow pushing mechanism for the reaction shown below.
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3. Flawed Synthesis. Below you will find a synthesis that will not ultimately lead to the Desired Product

In the first box, describe the flaw(s) inherent in the synthetic route presented. In the second box,
provide a new synthetic route that will lead to the Desired Product.
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4. Peptide Structure. In the box, provide the major form of the following tetrapeptide at the indicated
pH: Pro — Cys — Asn — His.

( Proline - Cysteine - Asparagine - Histidine A
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CHEM 212 Spring 2022 Practice Exam 3 — Part 2

IA 0
1 2
A ma mA vA vA via via|HE
3 | 4 5 [ 6 | 7 | 8] 9 | 10
Li | Be B| C|[N|O| F | Ne
5941 | 9012 1081 | 1201 | 14.01 | 1600|1900 | 2018
Na| M Allsi|P|s|cl|ar
22.9?9 24.% mB IVB VB VIB VIIB VIIIB IB TIB | ess 28.Ul9 30,97 | 3206 | 35.45 | 39.95

19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

3910|4008 | 4496 | 47.90 | 5094 | 5200 | 5494 | 5585 | 9893 | 5870 6355 | 6538 | 69.72 | 7259 | 7492 | 76896 | 79.90 | 8380

37 | 38 | 39 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 | &1 | 52 | 53 | &4

Rb|Sr| Y [Zr | Nb| Mo| Tc | Ru| Rh| Pd Ag! Cd| In|Sn|Sb|Te| | | Xe
107.

8547|8762 [ 8891|9122 | 9291|9594 | (98) | 101.1|102.9 | 106.4 1124 114.8| 118.7| 1218 | 1276 | 126.9| 131.3
55 56 57 =] 72 73 74 75 76 17 78 79

81 82 83 84 85 86

80

9
132.9 (13731369 | 1785 | 1809 | 183.9 | 1862 | 190.2 | 182.2 | 195.1 | 197.0| 2006 | 204.4 | 207.2| 209.0 | (209) | (210) | (222)
87 88 B9=| 104 105 106 107 108 109

Fr | Ra| Ac| Rf | Ha |Unh/Uns Une

(223) |(226.0)] (227)

= a8 59 60 61 62 63 64 65 66 67 68 69 70 [Al

140.1 | 140.9 | 144.2 | (145) | 1504 | 152.0 | 157.3 | 158.9 152’; 164.9 | 167.3|168.9 | 173.0 [ 175.0
=90 91 92 93 94 95 96 | 97 98 99 | 100 | 101 | 102 | 103

232.0 | (231) | 238.0 | (294 | (242) | (243) | (247 | 2471 | @51) | (252) | (257) | (258) | (259) | (260)




of the synthesis below.

5. Guided Synthesis. Fill in the boxes with the missing starting material, intermediate and final product
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6. Isoelectric Point. Using the charts found at the end of the exam, provide the zwitter ion form of each
of the following amino acids / peptide chains, in addition to their respective isoelectric points (12 pts)
Arginine: Aspartic Acid: Lysine - Serine:
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7. Carbohydrate Structure. First, provide the chair structure of the indicate pyranose sugar based on the
information provided. (hint — start with a Haworth projection) Then, provide either the reagents or
the product of the two reactions stemming from the acyclic sugar. (10 points)
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8. Peptide Synthesis. Provide a complete synthesis of the following tripeptide starting from the

individual amino acids: Lysine — Methionine — Valine. You may use abbreviations for reagents and
protecting groups, where appropriate.

Lysine - Methionine - Valine
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TABLE 25.1 THE STRUCTURES OF THE TWENTY NATURALLY OCCURRING AMINO
ACIDS THAT ARE FOUND IN PROTEINS

|
Name Structure Abbreviation i Name Structure Abbreviation
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TABLE 25.2 THE PK, VALUES FOR TWENTY NATURALLY OCCURRING AMINO ACIDS

AMINO ACID a-COOH a-NH;" SIDE CHAIN
Wae 2w s
Arginine 2.17 9.04 12.48
Asparagine 202 80 0 —
Asparticacid 188 960 365
Cysteine 1% 1028 818
Gluamicacid 219 967 425
Gluamine 217 913 -
‘Glycne 234 960 —
Mistidine 182 917 600
soleucine 236 960 -
leucine 236 960 —
lysine 218 895 1053
‘Methionine 228 921 -
Phenylalanine 183 913 -
Profine 1% 1060  —
‘Serne 221 915 —
Threonine 209 910 -
Tryptophan 283 939 —
Tyrosine 220 911 1007
Valne 232 962 -
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