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QUESTION 1: [20] 

Question type: Enolates and Carbon Nucleophiles 

1.1) Suggest reagents and appropriate reaction conditions that would affect the following 

conversions. Note any special features of the reactant that should be taken into account in 

choosing a reagent system. (10) 

  

(a) CH30 CH,O 
CHO 7 -CHCHECHECHLOR - . maeseouencnen 

| 
CH,O7 S~ CH,0~ S 

(b) CH(CHs)> CH(CHs). 

(CHs),CH—)—CO;H —_-— > (CHs)CH—{._)--CO2CH,CH=CH, 
x 7: 

CH(CHs)5 CH(CHa)> 

(c) wx SOs 

Hei~0 ‘CHs I wg CH; 

CH,OH CHCN 

0 (d) - 9-4 ok 
i. # ——z . 

Ct Cl 
HG -CH2OCH Ph TBDMSG -CH2OCHPh 

(e) i CHoCH;CH.CH,OH 7 CH.CH;CH,CH,OH 
-_-----o 

(CHs},COCNCHCO,H (CH)s;COCNCHCNHOCH,C,H, 
H || 

0 
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1.2) Draw the expected major products of the following reactions and clearly indicate the 

  

configuration of the new stereochemical centre created upon alkylation. (10) 

° i O° NCCH,CH, 1) NAaHMDS 

oo 2) CH,=CHCHp| 
Ph CH, 

(b) =Ph3COCH2 6 1) LDA/CHs| 

  

2) LDA/CH,=CHCH,Br 

(Cc) \ . 1) LDA/HMPA 

(JRO Cas psaanl O z 

(d) 

  

(CH,),CO.C. CH, 1) LIHMDS 
ow 
Vp 2) CHa! 

  

H 

(2) CH; . 
"9 1) LIHMDS 

Cre O. ,CO:CHs 
OY Ver eee= 2) CHal 

Ar 
Ar = 4-methoxyphenyl 

QUESTION 2: [20] 
Question type: Protection/Deprotection of functional Groups 

2.1) The following transformations involve the introduction or removal of a protecting group. 

Indicate the conditions that would be appropriate to achieve each of the transformations. (6) 
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(a) CH, CH, 
{ | 
a a 

CH; > CH, 
N co. OH { “OCH,OCH.CH,OCH, 

(CH3)2CH (CHg)oCH 

(b) i o CHs aN 3 UAL .CHs 
| \_CHCHOH (| 

a“ . ; ~  »CH.CH,OTBDPS 

|CH;Q | fio ye ogy J|CH50, 

\ “Qe Oy 
CH” oO SNA ‘OH o Ih An 

Oo 
(c) Oo fy 

oX ok 
. » oe Z ~ = 

C | 4 

: = > 

ud NH OCH:Ph TapMsG = CH2OCH,Ph 

2.2) using a protection group strategy, design a synthesis for the following multi-step 

transformation. Show all the necessary reagents, reaction conditions and intermediates. (14) 

De aN 

HO HN, 
Ph ANS oy, 

QUESTION 3: [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) 

babe 
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° 

| > ~ cy OV 

b. LA ; ZA 6 
H3CO ~ H3CO” O (6) 

    

—=O 

"OC 2 ose! Ce 
(10) 

QUESTION 4: [20] 

Question type: Retrosynthesis and Multi-step Synthesis 

4.1) consider the following product below. Provide a retrosynthetic analysis of the compound such 

that one of the starting materials required to achieve the synthesis is ethylbromide. (10) 

O 

4.2) Based on the retrosynthetic analysis you devised in question 4.1, provide the necessary 

reagents to transform the starting material into the desired product. (10) 

QUESTION 5: [20] 

Question type: Pericyclic Reactions and Mechanisms 

5.1) Draw a full detailed mechanism of the reaction below and indicate the stereochemistry of 

the product. Also, indicate the types of pericyclic reactions that are occurring. (8) 

a ret 
oN OCH; 

| 180°C | 
wo we ao ; PS | J , o~ YO HO “ ee <> a = “ ~ a ON a 

\ / " OCH HO “ aed 
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5.2) Draw a detailed mechanism for the transformation below to produce the imine, which is 

subsequently reduced by NaCNBH3 to form the amine. In order to receive full marks, show the flow 

of electrons with appropriate arrows and all the intermediates. (12) 

Hint: the first step involves a reaction of the aldehyde with pTsOH 

pTsOH, NaCNBHs, —— 
CHCl. 03 

~ Ta 

Cl 0 
HoN ~N 

H imine. isolated in >80% yield 

THE END 

GOOD LUCK 
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