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INSTRUCTIONS:

1. Fill in your name and student number on the exam provided. There is no separate
answer sheet for the multiple choice questions. Plcase circle the correct answer on
the midterm paper itseif.

2. This exam comprises 12 pages in total (excluding the periodic table page)
3. A periodic table is on the back of your exam sheet.

4. Please do not ask questions to the invigilators about interpretation of the exam

guestions. If you have a query of significance, please summarize it on the front of
the exam and it will be evaluated.




Note: the multiple choice questions may
not be in the same order
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Part I. (40 Marks)

1. A D-aldohexose, X, is subjected to a Ruff degradaﬁon. The degradation product is
treated with nitric acid to yield an optically inactive aldaric acid. A possible structure

for X is:
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2. Which of the following would yield D-glucose and D-mannose when subjected to a
Kiliani-Fischer synthesis?
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3. Reaction of I (below) with bromine water would yield:
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4. A compound X reacts with 3 mol of HIO4 to yield 2 mol of HCO,H and 2 mol of
HO. What is the structure of X?
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5. The Ruff degradation is the reaction of an aldose with:
A) Bry/H;0; then HCN; then [1507; then Na-Hg, H,O
B) HCN; then Ba{OH); then H;Q"; then Na-Hg, H,O
C) HCN; then H;0™; then Ba(OH),; then Na-Hg, H,O

@ Bry/H,0; then CaCOx, H>0. Fex(SO4)s
Br,/H,O

6. Which are the anomers?

CH,OH CH, CH CH,OH

e i
( o HO T
N 1>i s

HO J—ﬂ OH  HO Y O H({J\]—‘/

OH o on

| Il 1]

A) landIl
(BY 1and Il
) Tand (1l

D) IandlV
E) Illand IV

7. Epimers are represented by:
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8. What can be said, correctly, about a monosaccharide, the name of which is preceded
only by (+} ?
A) The compound is the oc-anomer.
; The compound cxists in the pyranose form.
5 The compound rotates the plane of polarized light with o>0.
D) The compound has the same stereochemistry at the penultimate carbon as D-(+)-
glucose.
E) The compound exists only in open-chain form.

9. Which compound is D-galactose?
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10. An aldonic acid is represented by:
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11. (22 marks) Give the major product of the following reactions:
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2 + + NH base oxidation
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11J. (14 Marks) A D-aldopcntose A is reduced with NaBH, to an optically active alditol.
Upon Kiliani-Fischer synthesis, A is converted to two D-aldohexoses, B and C. Bis
oxidized with HNO; to an optically inactive aldaric acid, and C is oxidized by 1INO; to
an optically active aldaric acid.

What are the structures of sugars A, B and C ? (Show their Fischer projections)
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V. (12 marks)‘Provide a detailcd mechanism for the following transformation:
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V. (12 marks)
Provide
(a) disconnections and

(b) a synthesis for the following molecules, clearly lndlcatmg all starting materials and

conditions.
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