
Organic Chemistry 2-Final Exam Review
5/4/2020

1. The following molecules all have some relatively acidic protons, Match the listed pKa 
values with the appropriate molecule by writing the pKa in the boxes.

pKa      0.2,  4,  9,  16,  20,  40

O

F3C OH
NH OH

O

O

O

O

O

Ph OH

Draw the major product for the following Diels-Alder reactions.2.

O

+

O

+

Assign the absolute stereocheochemistry for the molecule below.3.
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Remember the endo Rule!
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Provide the major product or reagents for the reactions below.4.

Circle the compounds below that are aromatic and star the ones that are antiaromatic.6.

N

O
HO OHOO

OCH3 HI

CH3NH2
H+ (cat)

H2, Pd/C

NaBH4 then
H3O+ HNO3, 

H2SO4

AlCl3

O

Cl

OCH3

CO2H

Order the following bases strongest (1) to weakest (6)5.

NaOt-Bu NaOMe i-Pr2NLi (LDA) CH3CH2MgBrEt3NNaH

OH
I–CH3

OCH3

O

1. NaOH, I2
2. H3O+

OCH3

N CH3

OCH3

O

O2N
OCH3

O

H2N
OCH3

OH

123 4 56
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Provide the major product or reagents for the reactions below.7.

SOCl2O

OHPh

O

CH3Ph

OHPh

Ph OH

O

O

NH2Ph

SOCl2PBr3

O

H3CO

O

OCH3

NaOCH3

1. LDA
2. CH3CHO

O

ClPh

Me2CuLi

LiAlH4 NH3

O

C
H2

Ph CH3

OH

Note: no beta elimination 
because there is no heat and 
no extended conjugation

C
N

BrPh

O

H3CO

O

OCH3

Ph

H3O+, heat
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Provide the major product or reagents for the reactions below.8.

Ph3P–CH2NaH then
CH3CH2Br

H2SO4, (cat),
MeOH

1. Mg°, THF
2. CO2
3. H3O+

O

OCH3

O

MgBr

then H3O+

Br2, MeOH
O

O
Cl OH

mCPBA

O

H
N

, NaBH3CN

O

OH
Br

Br2, FeBr3

OH O

H

1. LiAlH4  (LAH)
2. oxalyl chloride
DMSO then Et3N

N

H
H

H

H H

H

H H
Br

OMe

note: regiochemistry and 
realative stereochemistry 
is very important for this 
reaction
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Answer the following questions about an unknown molecule with a molecular formula of 
C5H10O. The IR and 1H NMR spectra are shown below. The 13C NMR shows 
resonances at 210, 41, 27, and 16 ppm.

9.

How many degrees of unsaturation does the molecule possess?

What type of functional group does the carbon resonance 
at 210 ppm represent?

What is the structure of this compound?

0123
PPM

Expansion

1

C=O (maybe of ketone?)

O
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H

O

Br

CH3

11. Assign the 1H NMR peaks in the following spectrum

0246810
PPM

H

O

H

O a

bc

d

e
f

g
h

CH3
CH3

c

hydrogens c are diastereotopic

10. The compound given  has the following significant MS peaks. Indicate what these 
coorespond to in the structure.

m/z: 209.0

m/z: 223.0

m/z: 238.0

m/z: 240.0

H
O

Br
CH3

C11H11BrO
238.00 m/z (100%),  240.00 m/z (97%)

M+  because of 79 Br

M++2 because of 81 Br

H

O

Br
CH3

Chemical Formula: C10H8BrO•

Exact Mass: 222.98

Chemical Formula: CH3
•

Exact Mass: 15.02

H

O

Br
CH3

Chemical Formula: C10H10Br•

Exact Mass: 209.00

Chemical Formula: CHO•

Exact Mass: 29.00
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