& ioooB ¥TOOA W &5 A

A+ABEE  LELdi4E F (M) _ 2 AEIHFEEARER

HE Ay MBIz B oo 5¥E OB JAEHEM [ERE) AES
Problem 1 (10%)

Give structures of compounds A through E.
glycerol -NaHS0y4 ,heat — A [CaH40)
A +ethylalcohol+HE! — B [CaHy500C1)
B + NaOH, heat — O (CyH1404)
G + cold neutral KMnOQy4 +~ D{C7H1504)
D + diluie H»S04 — E(C3HgCa) + ethyl alcohal
Froblam 2 (10%)
Give the structure of the products from the following reactions.

{a} benzalacetone + NaQl —--s 7

(B) ethyl clnnamate + ethyl cyanoacatate OCHs |, -

L

OC-H.
{c] mesityl oxide + ethyl acetoacetate —— 2 3, 7

a
{g] 1,3-Butadiene + p-Benzoguinone benzens, 35°C ?

L

quantitative

(6) 1,3-Butadiens + Maleic anhydride —Conzens20°¢ - 5
puantitative

Problem 3 {20%)

Show Intermediate reaction steps for the following reactions.
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Problem 4 {3%)

Rank the following specics in an opder of decrensing hasiciry, and briefly explain your answer

@—NHE N HaC~C=N
&S

Problem 5 (3%)

Propose a stepwise reaction mechanise for the following transformacion.

NTT,NH,, KOH
HOCH,CH,OH E:jo

heat

r

Prablem 8 {14%)

Provide necessary reagentfs) o complete each of the {ollowing conversiens and shos all

rcactioe wlemnedumes.
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Probiem 7 (20%)

L EEM (EEM)

% 1. Which of the following cycloalkanes exhibits the greatest molar
heat of combustion?

cyclopropane

cyclobutane

cyclopentiang

cyclobexane

cycloheptane

Mmoo w P

A6 2. Which of the following is a bridged bicyclic alkane!?
cis-decalin

bicyclo[2.2.1]heptane

bicycle[3.2.0]heptane

micyclo[4.1 Olheptane

none of the above
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2 3. ‘Which of the specles below is less basic than acelylide?
A, CHzla
B. CHiOMNa
C  NaOH
Il bothbandc
E all of the above

&t 4. Which of the following molecunles 15 chiral?
2, 3-pentadiene

1,2-pentadiene
Z-methyl-2,3-penladiene
Z2-chloro-4-methyl-2,3-pentadiene
none of the above molecules is chiral

Mo O R

2% 5. Consider the equilibrium of each of the carbonyl compeunds
with HCN to produce cyanohydrins. Which is the correct ranking of
compaounds in order of increasing Keq for this equilibriumy?
HzCO = cyclohexanone < CH3CHO < 2-methyloyclohaxanone
CH3CHO < 2-methyloychiohexanone < cyclohexanone < HzOQ
cyclohexanone < 2-methyloyclohexanone < HzC0 < CH3CHO
cyclohexancne < 2-methylcydohexanone < CH3CHO < Hz00
Z-methylcyciohexanone < cyclohexanone < CH3CHO < HA0O

My 0w e

3% II. Deduce the identity of the following compound from the spectral
dara given.
CaHi1gO? ! 13C KMR, § 18.06 (quartet), 45,40 (doublet), 127.32
(doublet), 127.55 {(doublet), 125.61 (doublet), 139.70 {singlet},
180.98 (singlet); IR, broad 3500-2800, 1708 cm-1,

M6 [[[. When deuterated acetone is used as the solvent for 1H NMR
spectroscopy study, a set of quintet signal always appears at § 2.2,
Please explain why?
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4% IV. For the following compounds, please classify each as aromatic,
anbaromafic, o nonaromadc,

A A HOQ

o
SIS

Problem B {20%}

‘Write stepwise reaction mechanisms for following reacuons:

NH; '
4% (a) (L NaNOy 01
(2] K1
CH, CHy

CHO  NaOCH,CH;y

0
4% {b) cH,
+
{@, LrOH
- CH;

CH

OCH,
CH;
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4%  (d)

I
O/CHI—C"NHz Cly, NaOH CH,-NH,
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