Chemistry 3B, Final Examination

Monday, December 16, 2002

Student name: A\HSW'ZF Ke/\/

Student signature:

Write TA’s name or Lecture Only:

L. Please make sure that the exam has 15 pages including this onc,
2. Please write your answers in the spaces provided.
3. Write clearly: illegible or ambiguous answers will be considered incorrect.
4. Only writing implements are allowed (No Calculators).
GOOD LUCK!
1. 40 points
2. 60 points
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0. 30 points
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8. 30 points
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1. Answer the following questions. Every wrong answer cancels a correct answer (40 points total).
(a).  Rank the structures from most acidic to least acidic [1 = most acidic, 5 = least acidic] (8 points).
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(b).  Circle the compounds that upon treatment with D3O+ incorporate = 6 deuteriums (8 points).
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(¢).  Circle the compounds that are aromatic (8 points).
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(d).  Circle the amino acids that could be synthesized by the Gabriel amine acid synthesis method, 1.¢.,
starting with (EtO,C);CHNPhth (8 points).
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(e).  Circle the compounds that give an ethyl ester as one of the products upon reaction with EtO-,
EtOH, A (8 points).
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2. For each of the following reactions supply the missing reagents or major organic product in the space
provided. If no reaction is expected indicate by N.R. (60 points total, 4 points each question).
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3. For each of the following reactions supply the missing reagents or major organic product in the space
provided. If no reaction is expected indicate by N.R. (60 points total, 6 points each question).
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4, Provide a mechanism for the below transformation (25 points).
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This type of reaction is called the Pictet Spengler reaction and can be
. used to synthesize morphine, vicodin and related compounds
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5. Orthoesters are used as protecting groups for esters. Provide a mechanism for the orthoester to ester

transformali0$h0Ww (25 points).
\)( \Bg ‘ﬂ OMe 0

H.O+, H.0O
1@ kgri\nﬂee T > )LOMe

I i, o
H@’/N ﬁ 4y OMe
o2 o= N
. <~
@ (3 0
pe
1 hli&onc E Hy ¢
< "ﬂ. ""M ‘% .r
o Gl




6. Provide a mechanism for the below transformation. Hint: think about the relationship of the below
transformation to the Robinson annulation (30 points).
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7. Provide the most efficient solid-phase synthesis of Gly-Ala-Asp-Phe from any protected amino acids
(30 points).
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8. Provide the most efficient synthesis (30 points).

/\H)\/\ from 3 equiv of HO\H/\ and any other reagents
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9. Provide the most efficient synthesis {30 points).
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Chemistry 3B, Practice Final

Thursday, December 5, 2002
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Student signature:

Write TA's name or Lecture Only:

1; Please make sure that the exam has 14 pages including this one.
2. Please write your answers in the spaces provided.
3. Write clearly: illegible or ambiguous answers will be considered incorrect.
4. Only writing implements are allowed (No Calculators).
GOOD LUCK!
1. 40 points
2. 60 points
3. 60 points
4. 25 points
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6. 30 points
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8. 30 points
0. 30 points
10. 15 points
1) 8 15 points
Total 360 points
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1. Answer the following questions. Every wrong answer cancels a correct answer (40 points total).

(a).  Circle the compounds that are aromatic (7 points).
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(b).  Circle the amino acid derivatives that are stable to trifluoroacetic acid (7 points).
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(c). Circle the compounds that would decarboxylate (release CO;) upon heating to 100 °C (7 points).
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(d).  Rank the structures from most acidic to least acidic [1 = most acidic, 5 = least acidic] (7 points).
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(e).  Cricle the enantiomerically pure compounds shown below that would become racemic upon

treatment with H3O+ and heat (7 points).
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2. For each of the following reactions supply the missing reagents or major organic product in the space
provided. If no reaction is expected indicate by N.R. (60 points total, 4 points each question).
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3. For each of the following reactions supply the missing reagents or major organic product in the space
provided. If no reaction is expected indicate by N.R. (60 points total, 6 points each question).
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4. Provide a mechanism for the below transformation (25 points).
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5. Water and acid readily hydrolyze enol ethers such as the one shown below. Provide a mechanism.
(25 points).

'.6Me O
S, mone R
v

noMy 7 HOM, "




6. Many natural products containing aromatic rings are also biosynthesized by sequential Claisen
condensation followed by cyclization to form the aromatic ring. Provide a mechanism for the related
transformation provided below (30 points).
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7. Provide a solid-phase synthesis of Ala-Lys-Val-Gly from any protected amino acids (30 points).
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8. Provide the most efficient synthesis (30 points).
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9. Provide the most efficient synthesis of the following amino acid (30 points).
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10. Rank the structures listed below in order of ease of cation formation under acidic conditions [1 =
most facile ionization, 3 = least facile ionization]. Provide a brief explanation for your ranking (15

ints).
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Note that Dr. Sieber used exactly these principles to develop a very popular, highly acid labile linker for
solid-phase peptide synthesis.,
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11. The hydrogen highlighted in bold in this strained molecule has a very distinctive chemical shift.
Indicate whether it is (a) greater than 10 ppm or (b) less than 0 ppm. Provide a brief explanation of your
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