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Chemistry 3 (Organic Chemistry)

Answer all Questions I, II, and III.
I.  Answer the following questions.

1. Give the nomenclature of the following compound according to the
International Union of Pure and Applied Chemistry (IUPAC) definition.

COOH

HaCr+,C
3 H/ \OH

2. Arrangé the following hydrocarbons in descending order of acidity. Place the
hydrocarbon with the highest acidity on the left side. Also, explain the reason
for the order.

ethane ethylene acetylene

3. Arrange the following compounds in descending order of basicity. Place the

compound with the highest basicity on the left side. Also, explain the reason for

the order. -

aniline  p-nitroaniline  p-methoxyaniline
4.  Explain the reason why the following compound is unstable.

CJ

Continued on a later page.
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II.  Answer the following questions.

1. Draw the structural formulas of the major products (a) and (b) in the following
reactions.

1) CHaCHyCH,CN

o — @ |2 | @)

2. Draw the structural formula of the major product () in the following reaction.

s HCI

¢ CHgCCH=CH, — (c)
1
CH,

3. Draw the structural formula of the major product (d) in the following reaction.

/
S on @

4. Draw the structural formula of the major product (e) with the configuration
in the following reaction. Also, explain the reason why the configuration of the
product (e) is favorable.

0
U ¥ OUO Room temp. (€)

Continued on a later page.
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III.  Answer the following questions. -

1. What are the effective operations to improve the yield of the following
esterification reaction? Suggest two possible operations for the experiment.

\r\,OH Y\,o\cr)(

AcOH

H+

2.  Design a route to synthesize compound B using compound A as a starting
material. In addition, indicate all required reagents.

©\ﬂ/\0025t ©\H/\/OH
. O O .
B

A

.S
3. Design a route to synthesize compound D using compound C as a starting

material. In addition, indicate all required reagents.

NH, NH,
Br
C D
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2022

The Graduate School Entrance Examination

Chemistry 3

Organic Chemistry

Answer Time 40 minutes

GENERAL INSTRUCTIONS

1. Do not open the problem booklet until the start of the examination is announced. !

2. Notify your proctor if you find any printing or production errors.

3. The problems are described in Japanese on pages 2-6 and in English on pages 10-14.

4. Answer all questions.

5. 3 answer sheets are given. Use one answer sheet for each Question (I, II, and III). You may

10.

11,

use the reverse side if necessary.
Write the question number (I, II, or III) that you answer on the answer sheet in the upper
left box.

Fill in your examine€ number in the designated place at the top of each answer sheet.

»

Answers must be written in Japanese or English.

You may use the blank pages of the problem booklet for drafts without detaching them.
Any answer sheet with marks or symbols irrelevant to your answers is considered to be
invalid.

You may not take the booklet or answer sheets with you after the examination.

Examinee Number | No.

Write your examinee number in the space provided above.
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