ORGANIC CHEMISTRY 30C
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MIDTERM EXAM 11
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(Please, use ink for this first page!):
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Full Name (Please Print !)

Question Points
1(25)
2 (25)
3 (25)
4 (25)

Total (100)



Organic Chemistry 30CFall 2007
EXAM 2, Pagel

Name

I. CONCEPTS AND THEORY

1. a) (10 points) Thefollowing compoundreacts unusudly fast with up to 3 equivalents of bromine in
H,O a 25 (C unde basic conditions Explain this unusua reactivity (not the selectivity) using
resonance arguments:

OH 1) 3 eq. Bry, OH
4 eq. NaOH Br Br
H,O
2) H30* workup
Br

b) (5 points) Draw relative energies for the molecular orbitals (MOs) of the cyclobutdiene
dication shown bdow. Indicate in which MOs theelectronsare located and predict its stability:

2+

c) (10 points) Give the total nunmber of !-conjugated electrons and determine whethe the
following compoundsshould show aromatic, antiaromatic, or non-aromatic character (you can
show charged resonance structuresif hdpful):

- N

I electrons

Chaacter:
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II. REACTIONS

2. (25points) Give themajor produd for thefollowing reactions assuming 1 equivalent of reagentis
used unless specified otherwise (show each step, where applicable, to ensure max. credit if you are not
sure of your find produd):

a)
1) Cl,, FeCl3
2) Bry, FeBrg
OMe
b)
1) Br,, Fe
2) HNO3, H,SO,
>
3) Cl,, Fe
4) CH3COCI, AICI4
c)
1) Brz, Fe
2) NaBH,
»
3) H*, heat
@)
d)

OAO

1y 9 Tacy

then H3;O* workup
»>
2) Zn(Hg), HCI
3) SOCl,

3) A|C|3, then H30+
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III. MECHANISMS
3. (25 points) Provide a complete, detailed mechanism with curved arrow formalism for the following

reactions Each step must me explicitly written down, i.e. every attack of reagent, bond breaking and
bond forming stepsmug be shown!

a) (15 points) Show rwo key resonance structures for each of the two pahways bdow and also
explain which pahway is mog favorable and why.

OMe
—_—
OMe Br, Br
OMe
Brz
—_—
Br

(10 points) Explain why the following reaction is not expected to give just a single produd (give a
simple anaver, use mechanisms as your argument):

Me

CHgCH,CH,CH,CI,
AICl;
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IV. TRANSFORM

4. (25 points) Devise a reasonable synthesis for each of the following compoundsfrom reagents you
are familiar with and the starting materials provided:

Note: do no “invent” new reagents or reactions. Use only those specifically taught in class or in previous quarters. There
should not be more than 10 steps necessary in these syntheses, although longer ones may also be correct.

a) (15 points)

Cl Br
CH,CH,CH,CH4

Cl
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4. b) (10points)

Br
Br

O
EEE——
NO,



