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UNIVERSITI SAINS MALAYSIA

First Semester Examination
Academic Session 200812009

November 2008

EKC 107 - Organic Chemistry
[Kimia Qrganik]

Duration : 3 hours
[Masa : 3 jam]

Please check that this examination paper consists of TWELVE pages of printed
material before you begin the examination.

[Sila pastikan bahawa kertas peperiksaan ini mengandungi DUA BELAS muka surat
yang bercetak sebelum anda memulakan peperiksaan ini.l

lnstructions: Answer FOUR (4) questions. Answer TWO (2) questions from Section .

A. Answer TWO (2) questions from Section B.

[Araban: Jawab EMPAT (4) soalan. Jawab DUA (2) soalan dari Bahagian A.
Jawab DUA (2) soalan dai Bahagian B.l

You may answer the question either in Bahasa Malaysia or in English.

[Anda dibenarkan menjawab soalan sama ada dalam Bahasa Malaysia atau Bahasa
lnggeis.l
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Section A : Answer any TWO questions.

Bahaqian A : Jawab mana-mnna DUA soalan.

I . [a] Draw the structure of each of the following compounds:-

Lukisknn struktur setiap sebatian berikut:

til 4-isopropyl-2,4,5-trimethylheptane
4 - is opr opil - 2, 4, 5 - tr ime t il hept ana

tiil ter-butyl isobutYl ether

ter-butil isobutil eter

Iiiil 2-ethyl-N-propylcyclohexanamine
2 -etil- N-pr opils iklo he lrs anamina

IEKC 1071

[6 marl<s/marknhJ

tbl Give the systematic (IUPAC) name for each of the followings:

. 
Berikan nama sistemarik (I:/PAC) bagi setiap yang berikut:

I

ti] cH3 c H o cH' cH',' c-cH3l-l
CH: CH:

cH3 
fH
CH:

CH"CHTCHBT" -,
CHs

cH2 cH2 cH3 [6 marlrs/markahJ

A and B belong to the group of drugs known as non-steroidal anti-

inflammatory drugs (NSAIDs). Both are only slightly soluble in water, but

one is a litle more soluble than the other. Explain which of the drugs has

greater solubility in water.

A dan B tergolong dalam kumpulan dadah yang dikenali sebagai dadah anti

radang buknn steroid (NSAID). Kedua-duanya larut sedikit sahaia di dalam

air, tetapi yang satu adalah lebih larut daripada yang lain. Terangkan dadah

manakahyang lebih larut di dalam air.

CHrt"
c-cooH
!
H

[3 marks/markahJ
...3t-

tiil

liiil

-."rfHCH2fHCH2cH3

OH CH:

livl

lcl

CHrl'
c-cooH
I
H



tdl

2. lal iil

lil cHz: CHCHZCHZCH:

-3- IEKC l07l

Give the products of each of the following reactions, ignoring stereoisomers:

Beriknn produk bagi setiap tindakbalas berikut, dengan mengabaikan
stereoisomer.

+ Brz - J'-
CH:

A
+ NBS -+ -) -)

peroxide

[4 marl<s/markahJ

[e] Catalytic cracking of CreHrs was carried out using a zeolite catalyst.
Pemecahan bermangkin CtaHsa telah dijalankan dengan menggunakan
mangkin zeolit.

til State two methods which will generate *C1sH37 
carbocations.

Nyatakan dua knedah yang akan menghas ilkan' c arb o c ations' * 
C t aH st.

tiil Give the corresponding equations associated with the production of
*crsH:2.

Berikan persamaan-persamaan yang berkaitan dengan penghasilan
* 
c tsHsr.

[6 marl<s/markahJ

Dichlorocarbene can be generated by heating chloroform with HO-.
Propose a mechanism for the reaction.

Diklorokarbena boleh dihasilkan dengan memanas klorofom bersama
HO'. Cadangkan meknnisma bagi tindakbalas ini.

- 
CHCI3 + Ho'A> Cl2cz + Hzo + cl-

Chloroform dichlorocarbene

tiil Dichlorocarbene can also be generated by heating sodium
trichloroacetate. Propose a mechanism for the reaction.

Diklorokorbena boleh dihasilkan dengan memanas natrium
trikloroas etat. C adangknn me kanisma b agi tindakbalas ini.

o
tl

CttCOtrta*+Cl",C: + CO., + Na*Cl-

[6 marks/markahJ

lb] What product would be obtained from hydroboration-oxidation of the
following alkenes?

Apaknh produk yang boleh diperolehi daripada hidroborasi-pengoksidaan
bagi alkena berikut?

til 2-methyl-2-butene
2-metil-2-butana

tiil l-methylcyclohexene
I-metilsikloheksana

[4 marks/markahJ
...4t-

tiil
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Which monomer and which type of initiator would you use to synthesize each

of the following polymers?

Monomer mana dan ienis pemula manaksh yang boleh digunakan untuk

mensintesis setiap daripada polimer berikut?

til -cHzcHzocHzcHzo-

cHrtH - cHrtH

NNdd
[6 marks/marknhJ

Ahmad added 3,4-epoxy-4-methyl-cyclohexanol to an ether solution of methyl

magnesium bromide and then added dilute HCl. He expected that the'product

*outa be a diol. He did not get any of the expected products. What product

did he get?

Ahmad mencampurknn 3,4-epol<si-4-metil-siklohel<sanol ke larutan eter metil

magnesium bromida dan kemudiannya menambahkan larutan HCI cair'

Beltau menjangka yang produlvtya ialah diol. Beliau tidak dapat produk yang

dij angkakan. P r o duk ap akah y ang b e I i au dip e r o I e hi ?

"'K.",tl
I

OH

( I ,2-dimethyl- I , 4-cyclohexanediol)
( I, 2 -dimet il- l, 4 -s ikloheksanadiol)

-4

Ic]

liil

- cHz 
tH-cH, :H -

tiiil cocH: 
fiocurod

tdl

OH
(3,4-epoxy-4-methyl-cyc lohexanol)
( 3, 4 -epo l<s i- 4 -met il -s iklo he ks ano l)

[3 marks/markahJ

tel ti] Polyethylene can be used for the manufacture of beach chairs and

beach balls. Which of these items is made from highly branched

polyethylene?
Polietilina boteh diguna untuk menghasilkan kerusi dan bola pantai.

Benda yang manaknh diperbuat daripada polietilina yong mempunyai

banyak cabang.
[2 marks/marlwhJ

tii] When propylene oxide undergoes anionic polymerization, nlcleophilic

attack or*ir at the less substituted carbon of the epoxide, but when it
undergoes cationic polymerization, nucleophilic attack occurs at the

more substituted carbon. Explain.
Semasa propilina oksida melalui pempolimeran anion, serangan

nukteofilik birtaku pada karbon epol<sida yang kurang terganti. Tetapi

bita ii melalui pempolimeran berkation, serangan nukleofilik berlaht

pada karbon yang rebih terganti' Terangkan' 
[4 marrrs/marrrahJ

...51-
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Starting from alkene, indicate how each of the following compounds can be
synthesized.
Bermula dari alkena, jelaskan bagaimana setiap daripada sebatian berikut
boleh disintesisknn.

cHr Q HO CH3

t-it I
CH,

ocH2cH2cH3

tbl Ii] propose a mechanism for the following reaction , 
tu marks/markahJ

C adangkan me konisma b agi tindakbal as berikut :

o
,i1 cH3o- > foYt"2ocH3/\\_/+Br-

CH2CH2CH2BT

tii] A small amount of a product containing a six-membered ring is also
formed from the above mechanism. Give the structure of that product.

Sejumlah kecil produk yang mengandungi gelang 6-ahli juga terbentuk
daripada mekanisma di atas. Berikan struktur bagi produk iti.

tiiil Why is little six-membered ring product formed?
Mengapaknh hanya sedikit produk gelang 6-ahli terbentuk?

[7 marks/markahJ

[c] Indicate which alcohol will undergo dehydration more rapidly when heated
with HzSOa and why?
Nyatakan alkohol manakah yang akan menjalani penyahhidratan lebih cepat
bila dipanaskan dengan HzSOt dan apakah sebabnya?

-5

lal
a
J.

liil

liiil

til d"*

d""tiil

...6/-
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[iii]

til

cH3 cH2 
fH 

cH3

OH

CHrt"
cHr c-cH2 cH3o''.I

OH
[6 marks/markah|

When heated with HzSOa, 3,3-dimethyl-2-butanol and 2,3-dimethyl-2-

butanol are dehydrated to form 2,3-dimethyl-2-butene. Which alcohol

dehydrates more rapidlY and whY?

Bila dipanaskan dengan H zSO t, 3, 3 -dimetil-2 -butanol dan 2, 3 -dimetil- 2-

butan;l dinyahhidr atknn untuk membentuk 2, 3 -dimetil- 2 -butena. Alkohol

manakshyang dinyahhidratkan dengan lebih cepat dan kenapa?

When 3-methyl-2-butanol is heated with concentrated HBr, a

rearranged product is obtained. When 2-methyl-1-propanol reacts under

the same conditions, a reiuranged product is not obtained. Explain.

Bila 3-metil-2-butanol dipanaskan dengan HBr pekat, produk terotur

semula telah diperolehi. Bila 2-metil-I-propanol bertindakbalas dalam

keadaan yang soma, produk teratur semula tidak diperolehi. Terangkan.

[6 marl<s/markahJ

: Answer any TWO questions.
B : Jawab mana-mana DUA soalan.

Draw structures for compounds [i] to [iii] and provide IUPAC rutmes to the

structures [iv] to [vii].
Lukiskan struktur bagi sebatian-sebatian [iJ hingga [iiiJ dan beriknn noma

ILIPAC untuk struktur-struktur [tvJ hingga [viiJ.

ti] z-fluoronitrobenzene
m-Jluoronitrobenzena

tiil o-chlorophenol
o-kloropenol

tiiil 3,5-dimethYlbenzoicacid
asid 3.5 dimetilbenzoik

6-

tdl

tiil

Section B
Bahagian

lal4.

livl

lvl

...7t-
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[8 marks/markahJ

reaction below to answer the following

lvil HrN

Ivii]
Ph CFI"CII"CFI,

!- r//\HiC Ph

lil
\l;.1

I

H

OH

tbl

[7 marl<s/markahJ

For each molecule below, predict whether the molecule would be expected to
show aromatic character or not. Explain your answer in each case.

Bagi setiap molekul di bawah, ramalksn sama ada molekul tersebut akon
menunjukkan ciri-ciri aromatik atau tidak. Terangkan jawapan anda untuk
setiap kes.

til

tiil

Iiii]

[c]

'N-\
tj t\

livl ( )'6'

Consider the Friedel-Crafts alkylation
question(s):

Pertimbangknn tindakbalas pengalkilan Friedel-Crafts di bqwah ini untuk
menjawab setiap kes:

cH3cH2cl
CH2CH3

+ HCt
Atc13

...8/-
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lal5.
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ti] Draw the structure of the electrophilic intermediate in this reaction.

. Lukiskon struktur perantora elektrofilik dalam tindakbalas ini.

tiil What is the role of the AlCl3 in the reaction?

Apakah peranan AlClsdalam tindakbalas ini?

liii] Write the complete stepwise mechanism for this reaction. Show all
electron flows with arrows and include all intermediate structures.

Tuliskon mekanismq berlangkah yang lengkap bagi tindakbalas ini.

Tunjukknn semua aliran elehron dengan anak panah dan lukiskan

semua struktur perantara.

[7 marlu/markahJ

What is thermosetting resin? Give an example'
Apaknh resin termoset? Beriknn satu contoh.

[3 marl<s/mgrkahJ

Consider the data below to answer the following question(s)'

Pertimbangkan data di bawah untuk meniowab soalan-soalan berikut.

Conjugate bases QB and ZB are both resonance stabilized. Fill in all resonance forms

(1 + 5) for QB andZB.

Kedua-dua bes konjugat QB dan ZB adalah terstabil secara salunan. Isikon

semua bentuk salunan (1 -+ 5) untuk QB dan ZB.

base 
*"\

+ D-nn,
ZB

frFr
| )-\,_ry 

_'cHn

QB

.*O*-O

{@

base
_--:tb

cHs

HrC*

)1,-,",LJ
z

Oa*"* O
QB

*\-^

[f* *_
[5 marks/marlahJ

...9t-
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Select the most appropriate answer from the following list (a - h) for each description

til - [v] below.

Berdasarkan senarai (a - h) yang berikut, pilih jawapon yang paling sesuai bagi
setiap huraian til - tvl di bowah.

-9 -

Ibl

a. Benzyne
Benzyne

b. \o,
c. &c*
d. electron-donating

pendermaan elehron

e. \O

f. Meisenheimercomplex
Komp I e lrs Me i s en he imer

g. R- c: 0"
h. electron-withdrawing

Penyingkiran elektron

til

li il

liiil

The reactive electrophile in Friedel-Crafts acylation reactions.
E I e hr ofi I r e akt if d al am t in d akb a I a s p e n gas i I an Fr i e d e I - C r afi s.

The electrophile in aromatic nitration.
Ele ktrofil dalam penitr alan aromatik.

Groups which activate aromatic rings towards electrophilic
substitution.
Kumpulan-kumpulan yang mengaktiJkan gelang-gelang aromatik
t er hadap p enggant ian e I e kn ofi lik.

Groups which deactivate aromatic rings.
Kumpulan-kumpulan yang menyahakt iJkan ge lang-ge lang aromatik.

Intermediate in the elimination-addition mechanism of nucleophilic
aromatic substitution.
Perantaraan dalam mekanisme penyingkiran-penambahan
p e n g gont i an ar omat i k nukl e ofi I ik.

[5 marla/markahJ

Rank the compounds below according to their reactivity toward electrophilic aromatic
substitution (most reactive : l; least reactive = 3). Place the number corresponding
to the compounds' relative reactivity in the blank below the compound.

Aturkan sebatian-sebatian di bawah menurut ketindakbalasan mereka

terhadap penggantian aromatik elektrofilik (paling banyak bertindakbolos :
I, paling larang bertindakbalas : 3). Tuliskan angka yang sepadan dengan
kereahifan relatif sebatian di ruang-ruang kosong di bqwah sebatian tersebut.

o
il

NHCCH3

[3 marks/marlwhJ

Iiv]

Iv]

Ic]

o
ll
cocH3

...t0/-
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Attempts to prepare isobutylbenzene by direct Friedel-Crafts alkylation of benzene
result in tert-butylbenzene as the major product. Write the complete stepwise
mechanism for this reaction, showing all electron flows with arrows and showing ill
intermediate structures.

Percubaan untuk menyediakan isobutilbenzena melalui pengalkilan longsung
Friedel-Crafts telah menghasilkan tert-butilbenzena sebagai produk utama. Tuliskan
mekanisma berlangknh yang lengkap bagi tindakbals ini. Tunjukkan semua aliran
elektron dengan anak panah dan semua struktur perontoraan.

| ^. Arcr3+ 
-\-ct 

------------+

[5 marl<s/markahJ

[e] What is a plasticizer?

Apakah bahan pemplastik?

[4 marks/marknhJ

tf] At what position, and on which ring, is bromination of phenyl benzoate expected to
occur? Explain your answer.

Di kedudukan dan pada gelang yang manakah pembrominan fenil benzoat dijangka
berlaku? Terangkan j aw apan anda.

:oi
!_t " 

^\
{,, ,Fc-o-', ')\// \J

phenylbenroab

[3 marks/markahJ

Choose the best reagent/catalyst from the list provided below for carrying out the

following conversions.

Dari senarai yang diberikan di bawah, pilih reagen/mangkin yang terbaik bagi
m e nj a I an kan p e nukar an- p e nukaan y an g b e r i kut :

10-

tdl

Ia]6.

a.

b.
c.
d.

e.

KMnOa, H:O-
Br2, FeBr3
Clz, FeCl:
cH3cl, Alcl3

HNO3, HzSOr

f.
oD'
h.

i.

j

CICO(CH2)zCH:, AlCl:
CH:CHzCH2CH2CI, AlCl3
Zn(Hg; aq. HCI
NBS, peroxides
NBS, perolaida
W zn(He)

til + d"",
...n/-
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1--\ tf
VI*

liiil

thermosetting resins
resin termoset
step-growth polymer
p o I imer p er tumbuhan- I angkah

Definitions
Talvifan

til

liiil

livl

IEKC r07l

liil

o

tl
Ar'-\-t\ltl
\.'

I

Noa

R
I

,4--t - 
CIICH2CH2CH3

lll
\-..,/

' l---l'tl
______->
2l 

I,l 
I

ibl

[5 marksJ

Match a term or structure from the list below to each of the following definitions or
names. Place the letter of the term or structure in the blank to the left of the definition
or name which it describes.

Padankan istilah atau struktur dari senarai di bawah kepada setiap talvifan
atau nhma yang berikut. Letakkan abjad bagi istilah atau struktur tersebut di
ruang kosong sebelah kiri talrrifan atau nqma yang berkaitan.

b. Al(cH2cH3): + Ticlq
d. Plasticizers

Bahan pemplastik

a.

c.

e.

g.

Copolymers
kopolimer

liil

Elastomer

h' -i"*"i*+*+*i].

Produced by reactions in which each bond in the polymer is formed
independently of the others.

Dihosilkan melalui tindakbalas di mana setiap ikatan dalam polimer
terbentuk secara tak bersandar.

Isotactic propylene.

Propilena isotatik.

Polymers obtained when two or more different monomers are
allowed to polymerize together.

Polimer yang diperolehi apabila dua atau lebih monomer yang
berbeza dibenarkan untuk membentuk polimer.

A polyurethane.

Poliuretana.

Small organic molecules that act as lubricants between polymer
chains.

Molekul-molekul organik kecil yang bertindak sebagai pelincir
ant ara r ant aian p o I imer.

lvl

...12/-
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Amorphous polymers that have the
back to their original shape.

Polimer amorfus yang mempunyai
membidas kepada bentuk asal.

Bakelite is this type of polymer.

Bakelil adalah jenis polimer ini.

A Ziegler-Natta catalyst.
Mangkin Zie gl er- Natt a.

[8 marl<s/markahJ

Classifu each polymer below as step-growth or chain-growth.

Kelaskan setiap polimer di bawah sebagai pertumbuhanJangkah atau
pertumbuhan-rantai.

q\"
*rr-JH}-

tdl

lel

A,r"ntA ""- 
(cHJo- 

""{
[4 marks/markahJ

Write the main steps for the preparation of Aspirin commercially.

Tuliskan langknh-langkah utama bagi penyediaan aspirin secara komersil.

[4 marla/markahJ

What are the major limitations of Friedel-Crafts alkylations? Give an example.

Apakah had-had utama pengalkilan Friedel-Crafts. Berikan satu contoh.

[4 marks/markahJ

IEKC l07l

ability to stretch out and spring

keupayaan untuk meregang dan

- ooo O ooo


