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1. (Total 6%) Aromatic nucleophilic substitution (SnAr)
(1). Draw the chemical structures of polymer A. (2%)

o K,CO;5
O

(2). If chloride is replaced by bromide or Iodide, no polymer with high molecular weight is
formed. Please explain. (2%)

(3) If the reactants are changed as shown, what will happen? (2%)

O
O Opon + oA — -
O

2. (Total 9%) Write the chemical structures of the following polymers
(1). (3%) Polymer A

Benzoyl peroxide

P -

J

(2). 3%) Polymer B

0] @)

OH
Ny +EWL<:%L%t____+h ;

(3) (3%) Polymer C
O 0 FeCly
QOQ ’ EtOWOEt —> ¢

3. (Total 7%) What is deuterium isotope effect? (2%) Can the deuterium isotope effect be
observed in the following reactions, Sn1, Sn2, E1, E2, E1¢B, if properly deuterated
compounds are used? (5%)

4. (5%) When a primary alcohol is treated with p-toluenesulfonyl chloride at room
temperature in the presence of pyridine, a tosylate is formed. When the same reaction is

carried out at higher temperature, an alkyl chloride is often formed. Please explain.

CHQOH CH2C1
TosCl
Pyridine, 60 °C

5.1 (Total 6%, each 2%) Identify the reagents a-c in the following scheme.
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5.2 (5%) Addition of HC] to l-isopropenyl-l-methylcyclopehtane yields
1-chloro-1,2,2-trimethylcyclohexane. Propose a mechanism, showing the structure of

intermediates and using curved arrows to indicate electron flow in each step.

Cl
CHs
+ HCl ——
CH3 (|:HCH3
3

6 - (5%) Can a solution of potassium ferz-butoxide be prepared in water? (pKa of
water=15.7 and Pka of tert-butyl alcohol=18). Please explain.

7- (Total 7%) Furfuryl chloride can undergo substitution by both Sn2 and Sn1
mechanism.
7-1. How can this primary halide undergo Sn1 reaction? Please show the mechanism
(Sn1) and explain. (3%)
7-2. Why is there no competition with E2 and E1 mechanisms? (4%)

Cl
0O
O @)
ethanol
C +  NaOCHO Sl U/\o H + NaCl
furluryl chloride sodium formate furfuryl formate B S

BIE13 Faw var Cduzasan g



ki
N
m

504102

m

pul

BRI ERMFHEARE 108 LFEB I3 4 X8
Rean MHARREIELABEIHETFSE
#+ B . At E

(4853 % 100 47)

8 . Predict the major products, reactants, or intermediates of the following reactions.

(34%)
1. NaH/ THF
(1) QOH —_— (3%)
2. PhCH,Br
HI, H,0
@ X TR o)
0 *PPh,

(3) /IJ\ 6 /_K —_—_—— (3%)

Q 1. Ether
@ N+ phmger ———— (3%)
2. Hy0

)

MgBr :'"“‘“": i
©) @’ + | _— OH (3%)
----------- Hy0*
O T
@ HO_O_\ N )\ Pyridine (3%)
OH Cl

= (3%)

9 1. LIAIH
@ N, —= 5 (3%)
'\|J 2. H,0
0 1. SOCI,, benzene, reflux
(9 — - (3%)
\/LNHZ 2. Base
O o0 iv. Na*
(10) I 5 equiv. Na OEt‘} (3%)
EtOH
o Q9 o Na"OEt ethanol | | Na*OEt ethanol | |
" )J\/lkoa + A e ‘: : ' > : (4%)

Michael reaction ; Intramolecular
""" Aldol reaction

9 - How might you synthesize the following compounds from benzene? (6%)
(1) 4-Chloro-1-nitro-2-propylbenzene
(2) 3-Bromo-2-methylbenzenesulfonic acid

10 . Please covert the following names or chemical structures to the corresponding

chemical structures or names. (10%)
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(1) Poly(3-hexylthiophene)
(2) Polyethylene

(3) Polystyrene

@ £F
ci
N n

H

(2%)

(2%)

(2%)




