
CHEM 2521               Exam 1             February 26, 2025               Name ________________________________

1.  (14 points) Provide the name or structure of each of the molecules shown below.

42

bjm

2. (8 points) Assuming the compounds below are flat and atoms that have a lone pair (drawn or 
not drawn) are sp2 or sp hybridized, indicate whether the compounds are aromatic, 
antiaromatic, or neither.

(R)-2,2-dimethyl-3-octananol

aromatic
antiaromatic
neither

aromatic
antiaromatic
neither

aromatic
antiaromatic
neither

aromatic
antiaromatic
neither

4. (16 points) Provide a very detailed arrow pushing mechanism for the following reaction. 
Include all resonance structures that show distribution of charge on the organic intermediate(s).

N O S

CH3

3. (4 points) Estimate the pka values for the following compounds.
OH

OH

O
H H

O

H

H

O

1,4-cyclohexadiene
(6 pts) (4 pts) (4 pts)

Key

OH propoxycyclohexane
or

propyl cyclohexyl ether

10 5 14 25

H
OH H

OH

H3C

H O
HH

HH

H H

H
H

H
H

H O
H

:B

18 pts

7 arrows = 14 pts
4 intermediates/resonance structures = 4 pts

see text:
Prob: 12.30d

see text:
Prob: 13.1b
Prob 13.26a

see text:
Prob: 16.30a
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6.

56

1) LiAlH4

2) H2O

H3C

O

H-Br

hν

PCl3,

Et3N

HCl (1 equiv.)

5. (12 pts) Indicate with a checkmark (✔) whether the 6 reactions below will proceed as written.

yes no

1. MeMgBr
CH3

O

OH

O

OH

CH3H3C

2. H2O

1. H2SO4

2. HBr, H2O2, h𝝂 H
Br

HH

yes no

H2O
H

HH

H
HO

HH
+

OH
yes no

CrO3, HCl,
pyridine

H

H
O

H2, Pd, 50°C

yes no

HO

yes no

H2CrO4

yes no

(44 pts) Provide the major product for each of the following reactions. Be careful to account for the 
regiochemistry and stereochemistry in each transformation.

HO O

Br2

HO O

S OO
Cl OH

pyridine

OH Cl

1. NaH,

Br

2.

Cl
O

O
OH

H3C KMnO4

NaOH(l)
heat

1. NaNH2 (XS)
2. H2O
3. NaH

4.  MeBr
5.  H2,

Br Br

Pd/CaCO3/PbO
OH

✔ ✔ ✔

✔✔✔

HO O

Br

HO O

H

H

HO

O
S

O

O

O Cl
P

Cl
Cl

Cl–

Cl Cl

O O

H H

H Cl

H3C H

H
O

HO

O

O
H

Br–

CC H

CC

NaH

CC Me

CC
Me

H H

O
H

Br

H H

H

H H

H

1

2
3

3 2

This is missing a C!
I corrected this here
on the key 2/28 @ 10:45 AM
If you deserve points, come visit!
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7.

+A Bheat heat
O

H +

OMe

NC

CN

O

8. (17 pts) Provide the components for the retrosynthetic steps below.

mix

+

mix
then H2O

+

HO

mix

O +

Br OH

Br

(10 pts) Provide the major product for the following Diels-Alder reactions. Relative 
stereochemistry and regiochemistry is very important.

+ H

O
OMe

O

δ–

δ+δ+

δ–

OMe

O

H

O

H

CN

CN

H

H

CN

CN
H

H

Br

O

H

O

Br

PBr3NaOMeH2, PdBr2, lightKOtBu

Li+

Li+

typically not 
MgBr+

Na+
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9.

O

O

(15 pts) Provide a retrosynthetic analysis for the molecule, working backwards to neutral carbon-
containing starting materials of 6 carbons or less. Include reagents.

O

O

Br

+

HO

O
BrMg

+

O
C
O

BrHO

BrMg

H

O

H +

O

O

O

O

O

O

+

O

OBr +

HO

O

O

O

O

O

OH

O

HO
+

H+

C
O

O
BrMg

+

Br

C
C

H

Br

1. O3
2. Me2S

C
C

H

+

C
C

H

H
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