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1)  [ 12 pts]  Give the products for the following reactions (indicate major/minor):
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1) NaH
2) CH3CH2Br

2)  [ 12 pts ] Give the reagents for the following reactions:

O
OCH3

OH
HO

HO

HO

O
OH

OH
HO

HO

HO

OH

O

O O

HOH

S

S

S

S OH

O N
H

Ph

3)  [ 12 pts ] Give the reactants for the following reactions:

AgNO3

1) 2-bromopropanoic acid
2) NH2-NH2 (aq.) , ∆
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1) HCN
2) H2 , Pd-BaSO4

3) H+ , H2O



4)  [ 24 pts ]  Propose a multi-step synthesis to get from the structure on the left to the structure on the right.
Use any inorganic or standard reagents you need and any other carbon compound up to 4 carbons as additional
materials.
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C)
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5)  [20 pts ] Propose detailed mechanisms to account for the following reactions (use curved-arrow notation to
indicate electron flow).
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6) [12 pts]  Draw
a. a non-reducing disaccharide.

b. 2 nitrogen containing heterocycles, one with a basic and one with a non-basic nitrogen.

c. 4 carboxylic acid derivatives (not carboxylic acids), in order of most to least reactive toward nucleophiles.

7)  [10 pts] Propose a chemical structure consistent with the spectral data on the following pages.



1H NMR 13C NMR

Mass Spectrum:

IR (cm-1)  2990, 1750, 1720.


