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QUESTION 1: [20] 

Question type: Enolates and Carbon Nucleophiles 

1.1) Write the structures of all the possible enolates for each ketone. Indicate which you expect 

to be favoured in a kinetically controlled deprotonation and which you would expect to be the 

most stable. (12) 

a. 0 

Th CH, 

b. CH, 

O 
CH, 

CH, 

C. O 

CHg 

CHg 
CH, 

CaHs5O0 OCsHs 

d. O 

CHs 

CHp 

CH, 

1.2) Analyse the factors that you expect to control stereochemistry of the following reactions and 

draw the expected major products. Clearly indicate the configuration of the new stereochemical 

centre created upon alkylation. (8) 

q 1 | 0” “NCCH,CH, 1) NaHMDS 

id 2) CH, =CHCH,| 
Ph CH, 

  

¢ ?
 7 
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P- PhgCOCH, © 1) LDA/CHG| 

  

2) LDA/CH,=CHCH.Br 

Ph CH 
“ ae 1) LDA/HMPA 

O 2) CoH 3 ) CoHg 

d. (CH)s00,0, CH, 1) LIHMDS 

    

O 2) CHa! 

QUESTION 2: [20] 

Question type: Functional Group Interconversions 

Show how you would prepare the following products from the given starting materials. Where 

more than one step is required, show each step distinctly. (20) 

i % Oo . 

* AC Ak ow Se Ss ‘OCH, S en 

b. CO>H CO3CH3CH3 

OQ O 

C. HO 

—> CH; 

CH3CH> Et 

R.S 

d. 
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QUESTION 3: [20] 

Question type: Protection/Deprotection of functional Groups 

3.1) Provide the reaction steps needed to accomplish each of the following transformations, using 

the starting materials and reagents given, along with any reagents needed for the installation and 

removal of required protective groups. (18) 

a. O oO ? 7 O Ph 

od PhMgBr —— AA, ., an g AA,» 

? 
b. OH : O 

= Oo ? O 
and NaCN el 

HO HO 

Br CN 

3.2) Show how protecting groups can be used to prepare the following dipeptide from the given 

amino acids. (2) 

O O 9 O CHs 

er So CH3 <0 DCC -_—_ ry 

NH> NH> NH “4 oO 
phenylalanine alanine Phe-Ala 

(Phe) (Ala) dipeptide 

QUESTION 4: [20] 

Question type: Carbon-Carbon bond formation 

The following products are made through carbon-carbon bond forming reactions. Show how 

you would prepare each of the products below. Where more than one step is involved, show 

each step distinctly. (20) 

. O NC 

—_/ =O Cy gma nel _ L/ Lo 
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0 O-t-Bu 

H 
Ny, O 

Or Ph TO PI Y by 

QUESTION 5: [20] 

Question type: Retrosynthesis and Multi-step Synthesis 

5.1) Propose a possible disconnection/retrosynthesis for each the following target molecule. 

Consider the pattern of functional groups when determining the best site for a disconnection. (8) 

0 

O 

5.2) Starting with cyclohexanone, provide both a retrosynthetic analysis and synthetic strategy 

for the following target molecule. (12) 
O 

O 

OH 

QUESTION 6: [20] 

Question type: Pericyclic Reactions and Mechanisms 

6.1) Draw a detailed mechanism to explain how the following product is formed and indicate the 

types of pericyclic reactions that are occurring. (8) 
OH rs 

Ph O | , Ph 
L Ph POS _ O 

nm \ I + UN 
~~ fw Soo NA = — 
ry | H 

AJ > — 

6.2) Draw a detailed mechanism for the transformation below. In order to receive full marks, show 

  

the flow of electrons with appropriate arrows and all the intermediates. (10) 

BON NE HO 

A +  CH3,CHO daod ‘a + H,0 
HO acetaldehyde fall ae HO s 

dopamine CH, 

salsolinol 

THE END 

GOOD LUCK 
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SOLVENT PHYSICAL PROPERTIES CHART 

  

  

  

    

    

  

  

    

  

  

    

    

  

    

    

  

  

    

  

  

  

    

  

  

    

  

  

    

Solvent Density | mp bp MW Polarity |} VWWater solub. 

(g/ml) § (°C) J (°C) f (g/mol) | __ index (g/100g) 
Acetic acid 1.049 16.6 | 118.0 60.05 6.2 Miscible 

Acetone 0.786 -94.3 | 56.3 58.08 5.1 Miscible 

Acetonitrile 0.786 46.0 | 81.6 41.05 5.8 Miscible 

Benzene 0.879 5.5 80.1 78.14 27 0.18 

Carbon tet. 1.594 -22.4 767 153.82 1.6 0.08 

Chloroform 1.498 -63.7 | 61.7 412.56 44 0.795 

Cyclohexane 0.779 6.6 80.7 84.16 0.2 <0.1 

DCM 1.326 -96.7 | 39.8 84.95 3.1 1.32 

Diethy! ether 0.713 -116.3] 34.6 74.12 2.8 7.5 

DMF 0.944 -61.0 | 153.0 73.09 6.4 Maiscible 

DMSO 1.092 18.4 | 189.0 78.13 25.3 

‘Ethanol 0.789 -114.1] 78.5 46.07 2 Iliscible 

Ethyl acetate 0.895 -83.6 | 77.0 88.14 4.4 87 

Grease - - - - - - 

Heptane 0.684 -30.6 | 98.0 100.20 0.01 

Hexane 0.659 -95.0 | 69.0 86.18 0.014 

HMPA 1.03 7.2 232.5 179.20 Miscible 

Methanol 0.791 -98.0 | 64.6 32.04 5.1 Mtiscible 

Pentane 0.626 -129.7 | 36.1 72.15 0 0.04 

Petroleum ether 0.656 -40.0 | 30-60 - 0 - 

2-Propanol 0.785 -88.5 | 82.4 88.15 3.9 Miscible 

Pyridine 0.982 -41.6 | 115.2 79.10 Miscible 

Silicone grease - - - - - - 

THF 0.886 -108.4 | 66.0 72.13 4 30 

Toluene 0.867 -93.0 | 110.6 92.14 2.4 0.05 

Triethylamine 0.728 -114.7] 83.9 101.19 - 0.02 

Water 0.998 0.0 100.0 18.02 - Miscible                 
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