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1) (12 pts) 

Provide nomenclature or structures for the following: 

H

O O

Br

CO2H

NO2

H3CO

O

O

3,5-Dimethylstyrene 

Malonic Acid 

Diisopropyl ethylamine
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2)  (10 pts) 

Draw the epimer of D-(-)-Gulose where the sugar is converted to an L-Sugar CHO

H OH

H OH

HO H

H OH

CH2OH

D-(-)-Gulose 

What is the name of the L-Sugar 

Determine the charge of the following peptide at differing pH and calculate the pI (don’t need to calculate the 

number, just show the math). 

Val-Phe-Lys-Gln-Arg-Glu-Asp-Trp

At pH = 7 

At pH = 12 

pI =
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3) (12 pts) 

Draw the structure for L-(-)-Altrose 

Convert D-(+)-Altrose into the zig-zag wedge confirmation CHO

HO H

H OH

H OH

H OH

CH2OHHO
C
H2

CHO
D-(+)-Altrose 

Draw the Haworth Projection of the pyranose form of D-(+)-Altrose 

OO
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4)  (12 pts) 

An unknown 30-residue peptide was digested with 3 different enzymes.  The sequence of each fragment was 

determined by Edman degradation.  Determine the sequence of the unknown peptide.  Use the fragments 

(labeled a through f) from the Trypsin digestion as your answer (i.e. final sequence is a-b-c-d-e-f) 

Chymotripsin Digestion 

Glu-Asp-Ile-Lys-His-Gly-Trp

Asp-Met

Glu-Lys-Gly-Arg-His-Val-Glu-Met-Gly-Met-Leu-Glu-Gly-His-Lys-Leu-Tyr 

Gly-Asp-Phe

Arg-Ile-Gly-Tyr 

Trypsin Digestion 

His-Gly-Trp-Arg     (a) 

Leu-Tyr-Asp-Met     (b) 

Ile-Gly-Tyr-Glu-Lys     (c) 

His-Val-Glu-Met-Gly-Met-Leu-Glu-Gly-His-Lys (d) 

Gly-Asp-Phe-Glu-Asp-Ile-Lys   (e) 

Gly-Arg      (f) 

Thermolysin Digestion 

Ile-Lys-His-Gly-Trp-Arg   

Leu-Tyr-Asp-Met    

Gly-Asp-Phe-Glu-Asp   

Leu-Glu-Gly-His-Lys

Val-Glu-Met-Gly-Met

Ile-Gly-Tyr-Glu-Lys-Gly-Arg-His  

Answer:

__________ - ___________ - _____________ - ______________ - __________ - __________ 
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5) (21 pts) 

Fill in the missing reagent, starting material or product.  One reaction step, or compound per box. 
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6) (15 pts) 

Complete the synthetic roadmap. 

D-(-)-Erythrose

Fe3+, H2O2

H2O

Br2, H2O

HCN

+

H2, Pd-BaSO4

H+, H2O, 4 atm

+

HO H

HO H

H OH

H OH

CH2OH

NH

H+, H2o

D-(+)-Mannose

+

D-(+)-Glucose
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7)  (15 pts) 

Provide a mechanism for the following transformations.

O

O

O

+

O

OO
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8)  (18 pts) 

 Provide a mechanism for the following transformation. 

O

O

O

OH
H+, H2O

O

O
O

OH
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9) (36 pts)

Provide a mechanism for the following transformation. 

OEt

O

1) EtOH, NaOEt

2) H+, H2O, O
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10) (28 pts) 

Provide the best synthetic route to the following molecules. 

H2N

H
N

N
H

OH

O

O

O

NH2

From any protected -amino acid.  Clearly 

indicate the protecting group on the side chain, 

N- and C-Terminal ends 

O OCH3

OCH3

H3CO

H3CO

O

HO O OH

From 
OHHO

OH
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11) (16 pts) 

Provide the best synthetic route to the following molecule. 

O

HN

O

From chlorobenzene 
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12) (16 pts) 

Provide the best synthetic route to the following molecule 

O

From And acetone as only sources 

of carbon 
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13) (9 pts) 

Provide the best synthetic route to the following molecule 

O

OH

From butanal 
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