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Instructions:
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In the event of any discrepancies, the English version shall be used.
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SECTION B    (60 MARKS)

Answer any THREE (3) questions

1
(a)   
How many chiral centers does compound X have? How many stereoisomers of X are possible in principle?     
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(4 marks)
(b) 
The concentration of cholesterol dissolved in chloroform is 6.15 g per 100 mL of solution. 
(i)
A portion of this solution in a 5-cm polarimeter tube causes an observed rotation of -1.2°. Calculate the specific rotation of cholesterol.
(ii)
Predict the observed rotation if the same solution was placed in a 10-cm tube. 
(iii)
Predict the observed rotation if 10 mL of the solution were diluted to 20 mL and placed in a 5-cm tube.

(6 marks)
 

(c)  
Consider Newman Projections (A-D) for the following chiral compounds: 
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(i) What is the correct configuration of each compound?

(ii)
Determine how each pair of compounds is related:
 A and B;          A and C;
    A and D;           C and D
(6 marks)
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(d)  
Write a rate equation for each of the following reactions:
	(i)
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	(ii)
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(4 marks)
.
2. 
(a)
Imagine that you have treated (2R,3R)-2-3-epoxy-3-methylpentane with aqueous acid.

(i) Draw the structure of the ring opening product and assign its stereochemistry. 

(ii) 
Is the product optically active? Explain.                                                                                                                                         

(6 marks)

(b) 
A carbon-deuterium (C-D) bond is stronger than the regular carbon-hydrogen (C-H) bond.  In the two reactions shown below, the alcohols are formed at the same rate, while the alkene in reaction (ii) was formed more slowly as compared to that in reaction (i). Explain.
	(i)
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	(ii)
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(3 marks)
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(c) 
For each of the following reactions, draw the expected product(s) including the correct stereochemistry. Indicate the type of mechanism (SN1, SN2, E1 and/or E2).  

	(i)
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	(ii)
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	(iii)
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	(iv)
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                                                                                                                            (11 marks)

3.  
(a) 
(i)
Give the reagent (A) in this reaction. 


(ii)
Explain why you choose this reagent. 

     

(iii) 
Propose a mechanism for the following reaction:
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                                                                                                                              (8 marks)
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(b)  
When an alkyne B is treated with NaNH2 and CH3I, compound D is formed instead of compound C. Give the reason and draw a mechanism showing how compound D is formed.
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(6 marks)

(c) 
Give the structures of E and F below.
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                                                                                                                              (2 marks)

(d)     
What is the reagent used to synthesise the product from the starting material given in each of the reactions below?
	(i)
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	(ii)
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                                                                                                                              (4 marks)

4.  
(a)  
Convert each of the following structures into its more stable chair form. Which structure is more stable?
	(i)
	
[image: image19.emf]OH


	(ii)
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                                                 (6 marks)
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(b) 
Give the products (G-L) of the following reactions of a natural compound, limonene with the reagents below.
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	(i)
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	(iii)
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	(iv)
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	(vi)
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                                                                                                                         (6 marks)


(c)
Propose a mechanism for each of the following reactions: 

	(i)
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	(ii)
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(8 marks)
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TERJEMAHAN


Sila pastikan bahawa kertas peperiksaan ini mengandungi TIGA PULUH ENAM halaman bahan bercetak.

Arahan:

BAHAGIAN A (40 markah, mengandungi 40 soalan objektif (MCQ), perlu dijawab dalam masa 1 jam pertama di dalam borang jawapan OMR yang disediakan.  Borang OMR akan dikutip 1 jam selepas peperiksaan bermula.

BAHAGIAN B (60 markah),  mengandungi soalan bertulis.  Jawab hanya TIGA (3) soalan sahaja. Jawab setiap soalan di muka surat yang baru.

Anda dibenarkan menjawab soalan ini sama ada dalam Bahasa Malaysia atau Bahasa Inggeris.

Pastikan borang OMR diisi dengan lengkap dan mengandungi nombor angka giliran, kod kursus, jawapan. Gunakan hanya pensil 2B bagi borang OMR.

Sila serahkan buku jawapan dan kertas soalan ini kepada pengawas sebelum anda keluar dari dewan peperiksaan. 

Sekiranya terdapat sebarang percanggahan pada soalan peperiksaan, versi Bahasa Inggeris hendaklah diguna pakai.

-32-
BAHAGIAN  B   (60 MARKAH)

Jawab TIGA (3) soalan.

1
(a)   
Berapakah pusat kiral yang dipunyai oleh sebatian X? Berapakah stereoisomer yang mungkin bagi X secara prinsip?     
	
[image: image30.emf]HO

O

OH

H H

H

N

CH

3


                   X











(4 markah)
(b) 
Kepekatan kolesterol yang melarut dalam kloroform ialah 6.15 g bagi 100 mL larutan. 
(i) Sebahagian larutan ini di dalam tiub polarimeter 5 cm memberikan 
putaran nampak -1.2°. Kira putaran spesifik bagi kolesterol.

(ii) Jangkakan putaran nampak sekiranya larutan yang sama diletakkan di dalam tiub 5 cm. 

(iii) Jangkakan putaran nampak sekiranya 10 mL larutan dicairkan kepada 20 mL dan ditempatkan di dalam tiub 5 cm.

(6 markah)
 
(c) 
Pertimbangkan projeksi Newman (A-D) bagi sebatian kiral berikut: 
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(i) Apakah konfigurasi sebenar bagi setiap sebatian tersebut?

(ii) Tentukan perhubungan antara:

 A dan B;           A dan C;
    A dan D;
    C dan D
(6 markah)
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(d)  
Tuliskan persamaan kadar bagi setiap tindak balas berikut:
	(i)
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	(ii)
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(4 markah)
2. 
(a)
Bayangkan anda telah mengolah (2R,3R)-2-3-epoksi-3-metilpentana dengan asid akueus. 

(i) Lukiskan struktur bagi hasil pembukaan gelang dan tentukan ciri stereokimianya. 

(ii) 
Adakah hasil tersebut aktif secara optik? Jelaskan. 

(6 markah)

(b)
Ikatan karbon-deuterium (C-D) adalah lebih kuat berbanding ikatan karbon-hidrogen (C-H). Dalam kedua-dua tindak balas (i) dan (ii) berikut, alkohol dihasilkan pada kadar yang sama manakala alkena dalam tindak balas (ii) dihasilkan pada kadar yang lebih lambat berbanding tindak balas (i). Jelaskan.

	(i)
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	(ii)
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(3 markah)
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(c) 
Bagi setiap tindak balas berikut, lukiskan hasil yang dijangkakan termasuk ciri stereokimia yang betul. Nyatakan jenis mekanisme (SN1, SN2, E1 dan/atau E2).  

	(i)
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	(ii)
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	(iii)
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	(iv)
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(11 markah)
3.  
(a)
(i) 
Berikan reagen (A) dalam tindak balas ini. 
(ii)
Jelaskan kenapa anda memilih reagen ini. 
(iii) Cadangkan mekanisme bagi tindak balas berikut:
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                                                                                                                                            (8 markah)
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(b) 
Apabila suatu alkuna B ditindakbalaskan dengan NaNH2 dan CH3I, sebatian D terhasil berbanding sebatian C. Beri sebab dan lukiskan mekanisme untuk menunjukkan bagaimanakah sebatian D  terbentuk.
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                                                                                                                            (6 markah)

(c) 
Berikan struktur E dan F di bawah.
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                                                                                                                                           (2 markah)
(d) 
Apakah reagen yang digunakan untuk  mensintesis hasil daripada bahan pemula yang diberikan dalam setiap tindak balas di bawah?
	(i)
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                                                                                                                            (4 markah)

4.  
(a)  
Ubah setiap struktur berikut kepada bentuk kerusi yang lebih stabil. Yang manakah struktur yang lebih stabil?
	(i)
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	(ii)
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                                                   (6  markah)
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(b)
Berikan hasil (G-L) bagi tindak balas sebatian semula jadi, limonena dengan reagen di bawah.
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	(iii)
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	(vi)
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                                                                                                                        (6 markah)

(c) Cadangkan suatu mekanisme bagi setiap tindak balas berikut: 

	(i)
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	(ii)
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(8 markah)
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