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Reactions Studied Through Chem 315 – Review        (Partial Key Starts on Page 3) 
 

A. Alkane Reactions 

CH4

Br2
 hν

O2
 ∆

Example Reactants

Reaction Conditions Studied

1 2 3 4
5

6 7 8

a b

 
B. RX Compounds 

BrH3C Br
Br

Br
Br

Br

Br

Br

OH O
O

O

O

OH
OH

OH

O

H

1.

2.  NaOH

N

O

O

N C HC CNa+ Na+

1.  LiAlH4
2.  workup

1.  NaBH4
2.  workup

Example Reactants

Reaction Conditions Studied

1 2 3
4 5 6 7

8

a b
c d e f

g h
i j k

l

Extra Reaction Sequence to Alkynes

Br2 Br

Br
1.  Na   R2N
2.  workup

 
C. ROH Reactions  

OHH3C OH
OH

OH
OH

OH

OH

OH

BrH

Br

Br

OH

O

H2SO4 / ∆

NaH
1. NaH
2.

1. NaH
2.

S Cl

O

O

N

toluenesulfonyl chloride

pyridine

H2SO4 (Catalyst)
(-H2O)

  CrO3
pyridine

CrO3
H2O

Example Reactants

Reaction Conditions Studied

1 2 3
4 5 6

7 8

(or H-Cl
 or H-I)

SOCl2 PBr3

Cl

O

R3N

a
b c d e f

g
h i

j

k

l
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D. Alkene Reactions 

H3O+

H2O

1. Hg(OAc)2 
       H2O
2. NaBH4

CH3OH2
+

CH3OH Br2 H2O
Br2

CH3OH
Br2 1. BH3

2. H2O2 / HO
1. BH3
2. Br2 / CH3O

O

O
OHCl

mCPBA

 OsO4
    or
KMnO4

1. O3, -78oC
2. CH3SCH3

1. O3, -78oC
2. NaBH4

1. O3, -78oC
2. H2O2 / HO

H2
Pd

  H2 / Pd
quinoline

 Na
NH3

Example Reactants

1 2 3 4 5
6 7 8

1. Hg(OAc)2 
    CH3OH
2. NaBH4

Reaction Conditions Studied

a b c d
e f g h i

j k l
m n o p q

1.  Br2 / H2O
2.  NaOH

rBrH
(or H-Cl
 or H-I)

s  
E. Alkyne Reactions  

H3O+

H2O
Hg+2 (cat.)

1 eq.
Br2

2 eq.
Br2

1 eq.
H-Br

2 eq.
H-Br

1. R2BH
2. H2O2 / HO

1. NaNR2
2. CH3-Br

H2
Pd

  H2 / Pd
quinoline

 Na
NH3

1. NaNR2
2. CH3-CHO
3. workup

1. NaNR2
2. 

3. workup

O

Example Reactants
1 2 3 4

5 6

Reaction Conditions Studied

NaNR2

a b c d e f g h i j k
l

m

 
F. Epoxide Reactions 

N C HC CNa+ Na+1.  LiAlH4
2.  workup

1.  NaBH4
2.  workup

O
O

O O

H3O+

H2O
CH3OH2

+

CH3OH
1.
2. workup 2. workup

NaOH
 H2O

CH3O
CH3OH

1. LDA (R2N   Li+)
2. workup

Example Reactants

Reaction Conditions Studied

Epoxides can be prepared from alkenes 2 ways.

mCPBA 1. Br2 / H2O
2.  NaOH

a b c d e f g h i
 

G. Carbonyl Reactions 

H
C

H

O

H3C
C

H

O

H3C
C

CH3

O

O
O

N C HC CNa+ Na+1.  LiAlH4
2.  workup

1.  NaBH4
2.  workup

1.
2. workup 2. workup

1. LDA (R2N   Li+)
2. CH3-Br
3. workup

O
1. LDA (R2N   Li+)
2. 

3. workup

Example Reactants

Reaction Conditions Studied

1 2 3
4

5

O

H

O6 7

a b c d e
f

CrO3
H2O

g
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Possible Answers:   Alkane Reactions 

Br

Br2
 hν O2

 ∆
Br2
 hν

Br
O2
 ∆

2 CO2 (g)     +     3 H2O 3 CO2 (g)     +     4 H2O
free radical substitution free radical substitutioncombustion = oxidation combustion = oxidation  

 
RX Reactions 
 
1-bromopropane 

Br OH O

O

O

O

OH
OH

OH

O

H

N C HC C

Na+

1.  LiAlH4
2.  workup 1.  NaBH4

2.  workup

a b c

d e

g
h i j

k

OH Br O Br

Br O

O

Br C
N

Na+

e

Br

Br Br

All of these 
are "No Rxn"
(no R+ at 
primary C)

SN2 SN2 E2

SN2 SN2 SN2

SN2

Br

SN2

 
 
2-bromopropane 

OH O

O

O

O

OH
OH

OH

O

H

N C
HC C

Na+

1.  LiAlH4
2.  workup

1.  NaBH4
2.  workup

a b c d

e g h

i j k

Na+

e

Br Br Br Br O

Br
C

N

Br Br Br

Br OH Br O Br

O

O

E2 E2 E2 SN2

SN2 E2 SN2 SN2

SN1 SN1 SN1
 

 
2-bromo-2-methylpropane 

OH O

O

O

O

OH
OH

OH

O

H

N C HC C

Na+ 1.  LiAlH4
2.  workup

1.  NaBH4
2.  workup

a b c d

e g h

i j k

Na+

e

Br Br Br Br

Br Br Br Br

Br OH Br O Br

O

O

No Rxn that
we know.

No Rxn that
we know.

E2 E2 E2 E2

E2 E2

SN1 SN1 SN1
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ROH Reactions 
 
1-propanol 

OH

Cl

O

R3N

l

BrH
(or H-Cl
 or H-I)

a

Br OH SOCl2
b

Cl OH PBr3

c
Br

OH
H2SO4 / ∆

d
OH

  CrO3
pyridine

e

O

H

OH CrO3
H2O

f

O

OH

OH

OH

O

H2SO4 (Catalyst)
(-H2O)

j O

O
S Cl

O

O

toluenesulfonyl chloride

pyridine

k
OH

O
Ts

Ts = tosyl group
(similar to "I" in 
R-I compound)

OH

O

O

OH NaH

g
O

Na
OH Br

1. NaH
2.

h

O
Br

1. NaH
2.

i

OH

SN2 acyl substitution & SN2 SN2 (twice)

E1 oxidation oxidation

acid/base
acid/base & SN2 acid/base & E2

acyl substitution (in acid)
acyl-like substitution

acyl substitution  
 
2-propanol (isopropyl alcohol) 

OH

Cl

O

R3N

l

BrH
(or H-Cl
 or H-I)

a

SOCl2
b

PBr3

c

H2SO4 / ∆

d

  CrO3
pyridine

e

CrO3
H2O

f

OH

O

H2SO4 (Catalyst)
(-H2O)

j

O

O

S Cl

O

O

toluenesulfonyl chloride

pyridine

k

Ts = tosyl group
(similar to "I" in 
R-I compound)

Br OH OH BrCl OH

OH
O

OH
O

OH
NaH

g

O
Na

OH

Br

1. NaH
2.

h

O

OH Br

1. NaH
2.

i

OH

O

O
OH

O
Ts

OH

SN1 acyl substitution & SN1 SN2 (twice) E1

oxidation oxidation acid/base acid/base & SN2

acid/base & E2 acyl substitution acyl-like substitution

acyl substitution  
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2-methyl-2-propanol (t-butyl alcohol) 
OH

Cl

O

R3N

l

BrH
(or H-Cl
 or H-I)

a

SOCl2
b

PBr3

c

H2SO4 / ∆

d

  CrO3
pyridine

e

CrO3
H2O

f

OH

O

H2SO4 (Catalyst)
(-H2O)

j

O

O

S Cl

O

O

toluenesulfonyl chloride

pyridine

k

Ts = tosyl group
(similar to "I" in 
R-I compound)

Br OH OH BrCl OH

OH OH OH

NaH

g

O
Na

OH

Br

1. NaH
2.

h

OH Br

1. NaH
2.

i

OH

O

O OH
O

Ts

OH

    No 
Reaction     No 

Reaction

SN1
acyl substitution & SN1 SN2 & SN1 E1

acid/base acid/base & E2

acid/base & E2 acyl substitution acyl-like substitution

acyl substitution  
 
Alkene Reactions 
 
propene 

BrH

H3O+

H2O

CH3OH2
+

CH3OH

a b

OH
O

CH3

1. Hg(OAc)2 
       H2O
2. NaBH4

c

OH 1. Hg(OAc)2 
    CH3OH
2. NaBH4

d

O
CH3

Br2

e

Br

Br H2O
Br2

f

OH

Br
CH3OH

Br2

g

O

Br

CH3 1. BH3
2. H2O2 / HO

h
OH

Br
1. BH3
2. Br2 / CH3O

i

H2
Pd
j

  H2 / Pd
quinoline

k

    No 
Reaction

 Na
NH3

l
    No 
Reaction

 OsO4
    or
KMnO4

m

OH

OH

1. O3, -78oC
2. CH3SCH3

n H3C

O

H H

O

H

1. O3, -78oC
2. NaBH4

o H3C
CH2 H3C

OH

OH

q

1.  Br2 / H2O
2.  NaOH

O

O

O
OHCl

mCPBA

r

O

Forgot this one.
Br

E+ addition E+ addition E+ addition E+ addition

E+ addition E+ addition E+ addition anti-Markovnikov addition

anti-Markovnikov addition reduction

oxidation oxidation oxidation

1. O3, -78oC
2. H2O2/HO

n H3C

O

OH H

O

OHoxidation acid/base & SN2

oxidation E+ addition s
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cyclopentene 

H3O+

H2O

CH3OH2
+

CH3OH

a b

1. Hg(OAc)2 
       H2O
2. NaBH4

c

1. Hg(OAc)2 
    CH3OH
2. NaBH4

d

Br2

e
H2O
Br2

f

CH3OH
Br2

g

1. BH3
2. H2O2 / HO

h

1. BH3
2. Br2 / CH3O

i

H2
Pd
j

  H2 / Pd
quinoline

k

    No 
Reaction

 Na
NH3

l
    No 
Reaction

 OsO4
    or
KMnO4

m

1. O3, -78oC
2. CH3SCH3

n

1. O3, -78oC
2. NaBH4

o

q

1.  Br2 / H2O
2.  NaOH

O

O
OHCl

mCPBA

r

OH O
CH3

OH O
CH3

Br

Br

(dl)

Br

OH

(dl)

Br

OCH3

OH

Br

OH

OH

(meso)
C
H
H
C

O

O

C
H2
H2
C

OH

OH

1. O3, -78oC
2. H2O2 / HO

p

C

C

O

O

HO

HO

O O

Forgot this one.

BrH

Br

E+ addition E+ addition E+ addition E+ addition

E+ addition E+ addition E+ addition anti-Markovnikov addition

anti-Markovnikov addition reduction

oxidation oxidation oxidation oxidation

E+ addition & SN2 oxidation E+ addition  
 
Alkyne Reactions 
 
1-butyne 

H3O+

H2O
Hg+2 (cat.)

a

O 1 eq.
Br2

b

Br

Br

2 eq.
Br2

c Br

Br

Br Br

1 eq.
H-Br

d

Br Br Br2 eq.
H-Br

e

1. R2BH
2. H2O2 / HO

f H

O

H2
Pd

g

  H2 / Pd
quinoline

h

 Na
NH3

i

Normally, trans alkenes 
are the product, but this 
reaction doesn't work on
terminal alkynes.

NaNR2

j Na

1. NaNR2
2. CH3-Br

k

1. NaNR2
2. 

3. workup

O

l

HO
1. NaNR2
2. CH3-CHO
3. workup

m

HO

E+ addition E+ addition E+ addition

E+ addition E+ addition anti-Markovnikov addition

reduction reduction reduction

acid/base acid/base & SN2

acid/base & SN2 acid/base & acyl addition  
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2-butyne 

H3O+

H2O
Hg+2 (cat.)

a

O 1 eq.
Br2

b

Br

Br

2 eq.
Br2

c

Br Br

1 eq.
H-Br

d

Br

Br Br2 eq.
H-Br

e

1. R2BH
2. H2O2 / HO

f

O

H2
Pd

g

  H2 / Pd
quinoline

h

 Na
NH3

i

NaNR2

j Na

1. NaNR2
2. CH3-Br

k

1. NaNR2
2. 

3. workup

O

l

HO
1. NaNR2
2. CH3-CHO
3. workup

m

HO

Br Br

excess

(zipper reaction)

excess

excess excess

(zipper reaction)

(zipper reaction) (zipper reaction)

E+ addition E+ addition E+ addition

E+ addition E+ addition anti-Markovnikov addition

reduction reduction reduction

acid/base acid/base & SN2

acid/base & SN2 acid/base & acyl addition  
 
Epoxide Reactions 
 
propeneoxirane 

O H3O+

H2O
a

OH

OH

O CH3OH2
+

CH3OH

b

O

OH

CH3 O NaOH
 H2O

c

OH

OH

O CH3O
CH3OH

d

OH

O
CH3

O
1.  LiAlH4
2.  workup

e

OH 1.  NaBH4
2.  workup

f

O OH

O
N C Na+1.

2. workup

g

OH

C
N

OHO HC C Na+

2. workup

h

1. LDA (R2N   Li+)
2. workup

i

OH
O

acid/base & SN1-like acid/base & SN1-like SN2 & acid/base

SN2 & acid/base SN2 & acid/base SN2 & acid/base

SN2 & acid/base SN2 & acid/base

E2 & acid/base
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cyclohexeneoxirane  

O H3O+

H2O

a

CH3OH2
+

CH3OH

b

NaOH
 H2O

c

CH3O
CH3OH

d

1.  LiAlH4
2.  workup

e

1.  NaBH4
2.  workup

f

N C Na+1.
2. workup

g

HC C Na+

2. workup

h

1. LDA (R2N   Li+)
2. workup

i

OH

OH

(dl) O

O

OH

(dl)
CH3

O

OH

OH

(dl)
O

O

OH

(dl)
CH3

O

OH

O

OH

O

OH

C

(dl)

N

O

OH

(dl)

O
OH

(dl)

acid/base & SN1-like acid/base & SN1-like

SN2 & acid/base SN2 & acid/base

SN2 & acid/base SN2 & acid/base

SN2 & acid/base SN2 & acid/base

E2 & acid/base
 

 
Carbonyl Reactions 
 
ethanal (acetaldehyde) 

H3C
C

H

O
1.  LiAlH4
2.  workup

a OH
H3C

C
H

O
1.  NaBH4
2.  workup

b OH

H3C
C

H

O
N C Na+1.

2. workup

c H3C
CH

C

OH

N
H3C

C
H

O

H3C
CH

OH

HC C Na+

2. workup

d

H3C
C

H

O 1. LDA (R2N   Li+)
2. CH3-Br
3. workup

e C
H2

C
H

O

H3C
H3C

C
H

O
O

1. LDA (R2N   Li+)
2. 

3. workup

f
H

O

HO

CrO3
H2O

g
H3C

C
H

O

H3C
C

OH

O

acyl addition & acid/base acyl addition & acid/base

acyl addition & acid/base acyl addition & acid/base

acid/base & SN2 acid/base & SN2

oxidation  
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propanone (acetone) 

H3C
C

CH3

O
1.  LiAlH4
2.  workup

a H3C
C

CH3

O
1.  NaBH4
2.  workup

b

H3C
C

CH3

O
N C Na+1.

2. workup

c H3C C
N

H3C
C

CH3

O

HC C Na+

2. workup

d

H3C
C

CH3

O 1. LDA (R2N   Li+)
2. CH3-Br
3. workup

e CH
C

CH3

O

H3C
H3C

C
CH3

O
O

1. LDA (R2N   Li+)
2. 

3. workup

f

O

HO

CrO3
H2O

gH3C
C

CH3

O

OH OH

H3C OH

H3C

H3C OH

CH3

    No
Reaction

acyl addition & acid/base acyl addition & acid/base

acyl addition & acid/base acyl addition & acid/base

acid/base & SN2 acid/base & SN2
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