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|. Please complete the following syntheses efficiently in good vields.

You may use any necessary reagents. (12 4~ /-8 & 6 )
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2. Pyrrole undergoes electrophilic aromatic substitution more readily
than benzene, and mile reagents and conditions are sufficient. The

reaction normally occurs at the 2-position rather than 3-position as

shown below.
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4 -—\\\ + cetic anhydride L _-'r:'f \
< » aceti ; QN’}\{Q

(1) Please propose a mechanism for that and be careful to draw the
resonance structures of the intermediates (& 4+

(2) Explain why pyrrole reacts more readily than benzene and why

the reaction occurs primarily at 2-position rather than 3-position.
(5 4)
3. What is the point group of each compound below: (E
& 1lg®59)

(a) CClq
(b) CHClL




Ny SdRRASATESERM LT AL 200

2] " o %E-*‘iﬁ x E ﬁ
M8 451 Rake VBXRGE AmmRR . TESE . | L g o

T R ZEEBﬁﬂﬁﬁiﬁi ' BRIT 5 o
N !M!“F-’ﬁ HH?EH;&H > "

(c) benzene
(d) NH;
{¢) BH;

4. Briefly explain why CO and CN™ are very strong-field ligands, (5 &)

5. In the character table below, P, Q, R, S,and T=7 (B HEE£ 41 4 -

555
0 E 6‘C4 3C2{:CE} SC'-} 6C2
A 1 1 1 1 ]
A, | 1 1 1 =1
L 2 0 2 | 0
;5 3 1 —] i =]
P | Q R S T |7

6. Determine the number of unpaired electrons and the LFSE for each of
the following;
(B AL 25 £ 104)
(a) [Fe(CN)s]*
(b) [Fe(H:0)]"
(c) [Co(NHi)]™
(d) [Cr(NHy))"
(e) [PtCl 1>

7. Write the following quantities in exponential notation (e.g.. 25 fC = 2.5
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(ay 867 nm (b)) 0.036 uA (c) 62 MHz

(d)23.5 kPa (e) 52 pF

8. Calculate the cell potential: Cdys) | 0.01 M Cd(NO;), || 0.1 M AgNO,
|Ag(s) (3%

i)

Agh+e

f

Ag E'=0.799 v
Cd* +2e = Cd E'=_0402V

9. Explain the separation theory for reverse-phase chromatography. (5
) |

10. Why EDTA (ethylenediaminetetraacetic acidy is often used in analysis

of cations in agueous solutions? (5 %)

e

| 1. Give an example for the gravimetric determination of anions m water.
(5 #)

12. From the following data, Please determine the enthalpy of formation

&, H" ofdiborane, B,H, (g).al 298K: (5 %)
(1) B.H (g)+30.(g)— B.O,(51+3H.0(g),

AH" =~-1950 k7 =mol™".
(2) 28(s)+=0,(g) = B.O\(s),

AH® = =2350 k/ * mol"" .
(3) H':lg-:]+%():[g] > H.O(g). AH = -2404S % mol ™.
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I3. Please prove that the relationship between ¢ and ¢ 1s

17 1
L
Er
; | a8¥
where a = coefficient of expansion = FKE“‘
. ol IO T
#x; = 1sothermal compressibility = _F{FJ"

C,(C,)= heat capacity per mole at constant pressure (volume). (10 %)

14. Many enzyme systems follow the Michaelis-Menten equation.
E+Rep—>ER and ER—SF <P
where E stands for enzyme, R stands for the reactant, £R stands for the
first enzyme-reactant complex, and Pis produc[-. When the initial

concentration of enzyme and substrate are [E]; and [R],, respectively.

(a) Derive the rate law for the forward rate. (5 %)

(b) What is the maximum rate of production of products? (5 4)




