L

L 57

FEER - ALBR
EEME - ARAE

B A sh AR A+ AREERLEE A A KRB

#IE BIE

M BATEE  ARE 0T FT RS

WEMREERRELREL

a.

135-145 °C

OH

trace of acid

e et i

or base

OzMe
Y\’/u\/\_o:" -
COzMe

H®

Hz0

1. //\\/Br

N
MeCN, refiux 13 h
o
2. Ha0,82°C

1. Predict the product for the following reactions (3% each)

NO, Bty
O/ Fe powder T

b.
Me
E Ph NaOH
Ph/\r
Br
d.
OMe
/konne H0
H OMe
f.
0
M
o = I oOH
\
b .
O NO» HaN—NH,
——r—————
NO;

eaate

Li, NH3, ROH
PEASRREL AR Y

HELEW 0 0307 Wi 2

REPEBA FRREL)



[

T 57 BABNAENLTAREEGRE LB 4 £ WM

FESER . LR
HHPE . RS

£ 3 ®

]

CEAE

P

| HER 0307 - Wi 2

M OEAFEER  ARE OF VAW HEEHES
0.

0,Me \ 1. MeOK, THF
-+

2. KaCOg MeOH
refiur. 1.5 hours

2. Each of the following molecules contains two halogens at different positions in
the molecule. In each case, determine which of the two halogens will be the more

reactive in Sy! reaction. Explain. (6%)
a)_ ’ b).
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3. Propose the mechanism for the foliowing reaction. (6%) .
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4. Propose a reasonable mechanism for the following reactions. Be explaining why
the ~OH and ~NH, group are in cis position (8%)
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3. a). Spectroscopic studies of a number of carbenes of differing structures have found
that they fall broadly into two types: (i) those whose bond angles are 130-150°;
and (ii) whose bond angles are 100 - 110°. Please show the electronic structure
for each type to explain the observations. (6%)
'b). Manycarbenes, for-example :CH;-itself, can be found in either type and one is
more stable. Please show which type is more stable for :CH,? (2%) Why? (3%)

6. Please explain the observations for following reaction reactions. (8%)
b).
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7. How many signals for the methylene hydrogens (underlined) of CH;CH,NHPh (1)
will appear in the 'H NMR spectrum? Analyze | exactly as shown in the figure.
(6%)
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8. When reactions are run in THF, it is often possible to isolate traces of an impurity,
compound A. Compound A gives 81.76% C and 10.98% H upon elemental
analysis. Spectral data for compound A are summarized below. Deduce the
structure of compound A and explain your reasoning. (10%)

Compound A

Mass spectrum: m/z = 220 (p, 23), 205 (100), 57 27)

IR (Nujol): 3660 cm-1(m, sharp)

H NMR (CDCL): & 1.43 (s, 18H), 2.27 (s, 3H), 5.00 (s, 1H), 6.98 (s, 2H)

BC NMR (CDClL): 8 21.2 (g), 30.4 (g), 34.2 (s), 125.5 (d), 128.2 (s), 135.8 (s),
151.5 (s)




