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YBB2013
lllustrate the mechanism using the curved arrows and draw the major
product of each pericyclic reaction, clearly indicating the relative

stereochemistry.
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lllustrate the complete and detailed mechanism with curved arrows for the
intramolecular esterification of 4-hydroxybutanoic acid to produce cyclic

ester.
0

(@]
/u\/\/OH H,0* / H,0
MeO - 0

[10 marks]
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i. Complete the two steps acetoacetlc ester synthesis by namlng the

[3 marks]

ii. Compound Il can be hydrolyzed in the presence of basic condition and
subsequent acidification to produce mono-butylacetoacetic acid. If heat
is applied after acidification, decarboxylation takes place to produce
2-heptanone. Draw the detailed mechanism with curved arrows for this

# = transformation. -
[7 marks]
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3. a. Determine the molecular formula and draw.the structure of the unknown

MW (g/mol) = 107; Elemental analysis; C, 78.50; H, 8.41; N, 13.08

6 H.s

2H.J=7.9 Hz

1 H,1=7.9 Hz

I

TR i A PPML

T | i | 4 | I | & l 1 ! I | T T I [ T
200 180 160 140 120 100 80 60 40 20 0
PPM

[6 marks]



YBB2013

residue and Gly as C-terminal. Partial acid hydro|y3|s gave these peptlde

sequence as below. Determine the sequence of the original peptide.

Asn-Cys
Cys-Tyr
Tyr-lle-Gln
Cys-Pro-Leu
Ale-GIn -
Leu-Gly
GIn-Asn-Cys

Cyclic structure of D-glucose is presented below.
OH

HO O
HO OH
OH

i. Draw the opened Fisher structure of a-D-glucose based on

monosaccharide nomenclature.
[2 marks]

ii. Determine whether the structure is classified as an acetal, ketal,
hemiacetal, or hemiketal. Justify your answer.

[2 marks]

iii. Acid-catalyzed addition of methanol to D-(+)-g|ucose results in the

B glucosudes and label them correctly.

[6 marks]
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The :EStrecker reaction, followed by a hydrolysis reaction, is an excellent

for synthes:zmg amino acids. This reaction involves the conversion

of an aldehyde or ketone into an amino acid through a multi-step process.

i. Draw the detailed mechanism with curved arrows for the conversion of

O

CN
JJ\ + NHg + HON —— | .
R “H R” NH,

[5 marks]

CN H.O* ele]e)
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[6 marks]

Predict the structure of products formed when the fatty acid below reacts
with the following reagents.

R\/\)L
OH

i. SOCIk

[3 marks]
ii. Br

[§ markg]
iii. Methanol in the presence of H*

[3 marks]



YBB2013
The noncyclic acid anhydride as the target molecule (TM) is given b_glow,

O O

TN

i.  Name the compound and indicate the synthons and corresponding
synthetic equivalents

[6 marks]

ii.  Using retrosynthetic analysis, provide a possible general scheme of the

[5 marks]

Design the retrosynthesis analysis and illustrate the complete

‘with curved arrows. t

ture below.

Me Me

[10 marks]

-END OF PAPER-



YBB2013

APPENDIX
MOLECULAR ORBITALS
g Orbital Orbital Diagram Homo / Lumo
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Orbital Orbital Diagram Homo / Lumo
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