C. Y. Yeung (AL Chemistry)

F7 AL Chemistry (Fundamental of Organic Chemistry)

~ Suggested Solution ~

 [Full Mark = 50M]

1.
Give systematic names for the following organic compounds. (12M, @2M)
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(a)


3-amino-5-methylbenzoic acid

(b)
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1,3-diaminopropanone
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2-methoxyprop1-ene
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cyclohex-2,4-dienecarboxylic acid
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3-(2-hydoxyethyl)phenol
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N-ethyl-N-methylamine
2.
Draw structures for each of the following organic compounds. (12M, @2M)

(a)
N,N-dimethyl-N-phenylamine
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(b)
1,3-dicyclohexylpropane
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(c)
Butanoyl chloride 
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(d)
2-butenal
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(e)
1-ethoxy-4-methylbenzene
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(f)
5-bromo-4-chloropent-1-yne
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3.
Draw all possible structural isomers of C3H6O and give systematic names for each of them.  (14M)

Propanal


CH3CH2CHO




2M


Propanone

CH3COCH3




2M


Propen-1-ol

CH(OH)=CHCH3



2M

Propen-2-ol

CH2=C(OH)CH3




2M


Prop-2-en-1-ol

CH2=CHCH2OH




2M


Methoxyethene

CH2=CHOCH3




2M
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Cyclopropanol








2M

4.
There are three isomeric substances, A, B and C, all with the molecular formula C2H2Cl2. Compound A has a non-zero net dipole moment but compound B has zero net dipole moment.  On catalytic hydrogenation of either A or B, the same product D (C2H4Cl2) is obtained.  Hydrogenation of C yields E, which is an isomer of D.


Deduce the structures and give the systematic names of A, B, C and D  (8M)


A:
cis-1,2-dichloroethene

cis-[CHCl=CHCl]




2M


B:
trans-1,2-dichloroethene

trans-[CHCl=CHCl]




2M


C:
1,1-dichloroethene


CCl2=CH2






2M


D:
1,2-dichloroethane


CH2ClCH2Cl





2M

5.

In the following sets of structures, decide which pair(s) of them are mirror images, and which of them are identical:

(4M)
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Set 1:
(i) = (ii) = (iv)









2M



Set 2:
(iii)











1M



Set 1 and Set 2 are mirror images of each other.



1M

6.
Compare, with explanation, the melting point, boiling point and solubility in water of cis- and trans-butenedioic acids.



Trans-butenedioic acid has a higher melting point



1M



because the molecule is more symmetrical and can be packed
0.5M



more
effectively.









0.5M



The lattice is stronger, and thus higher energy is required it.

0.5M



Cis-butenedioic acid has a higher boiling point



1M



because the molecule has a non-zero net dipole moment


0.5M


such that the molecules are held together by dipole-dipole



interaction











0.5M



which is stronger than the London force of Trans-isomer.

0.5M



Cis-butenedioic acid has a higher solubility in water


1M



because it has a greater dipole moment than trans-isomer.

1M

~ END ~
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(iv)





(iii)





(ii)





(i)
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