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Br2/H20 NaOH NaOCH3/CH30H
1~ Cyclooctene ———> A} ————=> "B}, —————— > C,
HNO3/H2504 KMnO4/H30 H2Pd
2~ Toluene ————— > Dy ————= >TEy ———>TF,
CH3CV/AIC13 NBS/peroxide KCN/acetone
3~ Benzene —— ——— >I'G) ————= >TH, ————— > 1,
NBS/light KOH
4 ~ Cyclohexene————> ], ———> TK |
Na2Cr207/H30 NaBH4
S~Phenol ——————— >rLJ -_———> rMJ
PBr3/Ether KOH/ethano!
6 » (CH3)2CHCH2CH20H— — — — — >IN, ————— > ro,

ZEEFHRE (3£ 10%)

H20/ethanol
(CH3)»C-—-Cl —~——=— > (CHa)3COH + (CH3C=CHz
FAJ FBJ
a) product A #t product B #f— & & & major product ? (2%)
b) product A & SN1 or SN2 product ? (2%)
¢) product B & El or E2 product ? (2%)
d)# i product B 2 R 4448 (mechanism) (4%)

= ~ How would you use IR spectroscopy and 'H NMR to distinguish the following
pairs of isomers?
(a) CH3COCH; and CH;CH,CHO (4%)
(b) (CH3) 3N and CH;CH;NHCH; (4%)
(c) CH3COOCH;3; and CH3CH,COOH  (4%)
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= ~How would you synthesize the following compounds? (more than one step may be
required and any aliphatic, aromatic, and inorganic reagents can be used if
necessary)
(a) 1-methylcyclohexene from cyclohexanone (C¢HqO)  (3%)
(b) n-pentylamine (CH3(CH,)sNH;) from butanoic acid (CH3(CH,),COOH) (3%)
{c) acetophenone (methyl phenyl ketone) from bromobenzene (3%)

A ~ Write mechanisms of the following reactions.
(a) Acid-catalyzed nucleophilic addition of ketone with alcchol  (3%)
(b) Nucleophilic substitution of ester with alcohol (transesterification)  (3%)
(c) Base-catalyzed aldol condensation of aldehyde  (3%)

7% ~ Please compare the acidity of the following compounds and explain your reasons.

a. (4%)
OH OH OH OH
CHs Cl CH; Ci CHj
Cl} NO, NO,
A B C D
b. 2%)
COOH OP{:OOH
OH
A B
c. %)
0 0 0
PN VPN S N -
A B c

A
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-+ ~ Predict the products of the following reactions: (10%)

Br,
- A
HBr
_ B
1. 050, - C
2. NaHSO,
1. BH3 THF > D
HO 2. H,0,, "OH
CH,l
22 E
Zn(Cu)

A~ How would you carry out the following reactions? In some cases, the syntheses
might take more than one step. (12%)

CH
Z /CCHg
] ” &
- —— g
? 2
b. (CHs),CHCH,C=CH - (CH2),CHCH,CH
?
’ - H CH,CH5
¢ (CH3),CHCH,C=CH > —

(H;C)HCH,C  H

d (jﬁ§ ? -~ [j/mm
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