3
&
13
#
>‘— .
B

1. Describe the four types of separation mechanism in liquid chromatography and
its applications (20%)

2. What is the principle of'tai_ceﬂar electrokinetic capillary chromatography? What
does it differ from capillary zone electrophoresis? (20%)

3. Please describe some kinds of LC-MS interfaces (20%)

4. Describe the principle of the following detectors in HPLC. (a) evaporative llight

scattering detector (b) UV detector (c) fluorescence detector (d) refractive index
detector (20%)

5. The infrared spectmm of CO shows a yibrational abso :;gj;;gn pea.k‘a
What Wavenumbex would the correspondmg peak fOI

6. Anucleus has a spin quantum number of 5/2. How many magnetic energy states
does this nucleus have? What is the magnetic quantum number of each? (10%)
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L. Give the major product(s) of the following reactions (60%)
B CH KOH

1 Hsngcf——\H +  CHCly —
2. H3CH,CC=CCH,CH; _ HBr
O NBS
3 —_—
HZ0, Hy80,

HsCH,CH,CH,CCSCH. ——— — o

4 Hgs0,

Br

HCO,H
5 H,0

O
C

6.
Q
s Ha,, Pd
7. ethanol -
CHj
80;
Hz804
8' NOQ
CH
CF e
Q
9. H
CH
G[ % 1. 0s0,, pyridine
10“ CH3 2 NEHSO3, Hzo
O
1. LiAlH, ether
_/\/\)‘LOCH3 ——
11. 2 H30

@MQB’ Q 1. Mix in ether
+ y T
12. 2. Hyo?
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/I\/\)\/CHZOH pce

13. CHaCly
o]
+
é {CgHg)gP-CHa
14.
o .
SOCl,, benzene
AN "NH,
15 80°C
Q
Bl'z
16 acetic acid
0O 0
é/\LO/\ 1. NaOEt
17. 2 PhCHaBr
M NaOH
18. ethanol
? 9 9 1. NaOEt, ethanol
. NaOEt,
)I\'/U\O/\ + \/”\
19 2 Hi0*

N."HSO
©/ + Cul
20.

1T Propose a synthesis of m-chloropropylbenzene from benzene. (10%)
TIT How could you use "H NMR to distinguish between the following pairs of isomers? (6%)

O
GHsCOGH,CH; and  CHsCHoCCHg
IV. Predict the splitting paﬁéins you would expect for each protons in the following molecules:
H
H =
_ CO,CH,CH;
(a) GHzOCH,CH,Br (b) H (8%)

V. Why are terminal alkynes more acidic than alkenes? (5%)
VI. Please explain the term “green chemistry”. (5%)
VII. Propose a mechanism for the following reaction: (6%)

1 Hg(OAC)2| HZO:'THF GHS
@CH3 OH
2. NaBH,




