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APRIL/MAY 2005 FINAL EXAMINATION
CHEMISTRY 249H

ANSWER GUIDE
1.

(a)

O

CH3
LiAlH4

OH

CH3

(b)

conc H2SO4 / SO3

SO3H

almost no ortho product 
due to steric hindrance

(c)
O

OCH3
Me2CuLi

O

OCH3

CH3

conjugate (1,4-addition)

(d)
H

H

O

mCPBA / NaHCO3
H

H

O O

note: sterochemistry is retained, and
oxidation of more substitituted bond

(e)
NaH (1 equiv) then

Br

(f)
O

N

CH3

OCH3
MgBr / -78 °C

O

use of a Weinreb Amide
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(g)
OH OH

PDC / CH2Cl2
OH O

(h)

O

H3CO

O

OCH3

heat

O

OCH3

O

OCH3

(i)

Br

Mg then CO2

O

OH

via Grignard addition

(j)
O

LDA then

Br

O

via enolate alkylation
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2.
(a)

N

H

CH3

CH3

CH3

N
O

H CH3 H

N

H CH3 O

CH3

N

H CH3 O

CH3
N

H CH3 N
OH

O3 the Me2S

or
NaIO4 / OsO4 (cat)

O

CH3
P

Ph

Ph
Ph

(Wittig reaction)

H2 / Pd/C

NH2OH

reduction

oxime formation

oxidative cleavage

NaOH /

or

O
Aldol reaction

(b)

N

H O

NaOEt

O

H

O

OEt

N

H O

Aldol condensation 
(followed by dehydration)

O OEt

(c)

N

N

CH3

H CH3

this is not a good base (lone-pair 
forms part of the aromatic ring)

this is a good base (lone-pair does not 
form part of the aromatic ring)
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3.
(a) This reaction is given in lecture notes – it involves nucleophilic aromatic substitution
by hydroxide anion, followed by deprotonation of the phenol product.

(b) It is called dioxin. Dioxin poisoning was used in a plot to poison the then Ukrainian
opposition leader Viktor Yushchenko.

(c) There would be 3 peaks in the 13C NMR of “X”, due to the symmetry of the
molecule:

O

O

Cl

Cl

Cl

Cl

4.
(a) Epoxide formation under acidic conditions – see lecture notes.

(b) Wittig reaction - – see lecture notes.

5.
(a)

NO2

N

H

O

CH3

OH

O

Cl

NaH then NO2

O

Sn / HCl NH2

O

Cl

O

H3C

/ pyridine

cannot use hydrogenation with H2 / Pd
because alkene would also be reduced



Page 5 or 6

(b)

OH

O

NO2

OO

SOCl2 Cl

O

AlCl3 (cat) 

(1 equiv)

O

HNO3 / H2SO4

NO2

O

HO OH

p-TsOH (cat)

(c)
O

OH

OH

H3C

MeMgBr
OHH3C

H+ (cat) / ∆
CH3

Me3NO / OsO4 (cat)
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(d)

OH

H

O

Cl

Cl

OH
PCl3

Cl
(i) Mg

(ii)

O
CH3

Cl
(i) NaH

(ii) CH3I

6.
(a) COMPOUND A:

O

(b) COMPOUND B:

O

O

NH2


