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1. Explain the thermodynamic stability of these carboxylic acid derivatives. (10pts)

o 0 o o 0
R/U\NRIZ > alor > mon > R0

OH R™ 0" R

amide - ester acid | anhydride
(more stable)

2. Write the English names of these molecules. (10pts)

(a) (b) (c) CH, (d) (e) o

CHs 9 H ] o)
@ HeC-S—CHy 8C™§~OCHs  HyC-C-CH; \/KCHS

CHj

3. Explain the relative reaction rate of aromatic nucleophilic substitution reaction. (10pts)

X OMe

NC NaOMe, A NC Relative rate of X

- F>Cl>Br>|

NO, NO,

4. Explain the product ratio of this Fridel-Crafts reaction. (10pts)

@ AICl5, n-BuCl, 0°C ©/k/ N ©/\/\

49% 27%

5. Draw the major products with stereochemistry of the following reactions. (20pts)
CO,Et

2.2 eq.EtMgBr; HO

o (1) Hg(OAc),, H,O/THF
(b) O= 2 (2) NaBH,4, NaOH,q)

OH

©) @MOH MnO,, acetone .

5%Pd/BaSQO,, Hy(1atm)

@fN\j , Et,0

\)J\/\_:/\ CH3CH2N02, Na2C03 .

(d) HsC—=—CO,Et
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6. Suggest the reasonable mechanisms with arrows shown for the electron movements of
these reactions 6(a) to 6(d). (40pts, 10pts each)

(a)
/©/CHO NaH, BI’Ph3P'CH2002Et, H3O+ N /©/\/002Et
H3C' (Wittig Raction) HaC

(

b)
A

(Diazonium salt)

)
e
1. B-H, THF -
N o - OH
2. 30%H,0,, ag. NaOH -
) @)

(Hydroboration - Oxidation)
(d)

CHO cat. H" CHO
+ CH4CH,—CHO o —
(Aldol condensation) CH
3

(c




