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Chapter 1 Basic Experiment
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[5£%:HE]
> 55 ik XY B I I J% B A5 B A Ao
[ RREX]

O - R R e (e
H,¢” Y07 CH,

[ F=BEikTs ]

LERET: Tml

fﬁﬂf: 5ml

7K. 30ml

[ #1200

FE250ml (=M R BT, BE. ERSERREBIR, & Sml Bk
30ml AKINA =T, ZEBEFE T REMN 7ml ZBREF, 4 i3 fn s B LR R ) b B A E
it 40C, NS TEEARSERPE 1h, FIEHHE, FIE THE 30min, i, LB
IKBEBIEH RV 2 e, T, BOBEERES, LUK RBERHTES R, THE
CEARAE M, TGRS . RE, HEYCE,

[EEF]
L N Z BREFEEER R R, Bk RRIZUECR, FORRE AL, R,
[ BR8]

L A A BRI KT E 7
2. A SEE R AT A A B A 0] 7

Experiment 1 The preparation of Acetanilide

Purpose
To comprehend the characteristics of acylation reaction and acylation reagents on aromatic

amines.
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Reaction equation

O™ - A, e
H,¢” 07 CH;

Reagents

Acetic anhydride: 7 ml

Aniline: 5 ml

Water: 30 ml

Procedure

5 ml of aniline and 30 ml of water was transferred into a 250 ml three — neck flask
equipped with a stirrer, thermometer, condenser and dropping funnel. Then 7 ml of acetic an-
hydride was added through dropping funnel to the solution under stirring, and the reaction
temperature was kept below 40°C by controlling the addition speed''!. After addition, the reac-
tion mixture was maintained stirring for 1 h at room temperature, then standing for 30 min. The
crude product was collected by filtration, washed with cold water until being free from acid. The
fine acetanilide could be obtained by recrystallization from water. After drying, the melting point
of the final product was measured, also the yield of the reaction should be calculated.

Notice

1. To avoid the oxidization of aniline and color changing of the final product from yellow to
red caused by exothermic reaction, the addition speed of acetic anhydride should be kept slow.

Subjects for thinking .

1. What is the reason for washing the crude product to neutral by cold water?

2. Can other acylation reagents be used in this preparation?

L= LEBAHREHE

[58:H )
I By ERBAL R L] . BB B

[Rp]

COOH COOH

Ac,0O
OH stoa' OCOCH;

e ane )

KL 2.76g
LREF: 8ml
WemiER: 0.3ml

BREEEEN (10 % ) . 40ml
8 (18% ). 20ml

5 I
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FERCA TR . AT, AW BESR K 250ml M =FUHF, MAKBHKR2.76 g, LR
Bf 8ml, WeAHiARO0.3ml, FFahBid:, Kinniaz| 85C /RN 1h, ¥RHRZR, HKLRA
PIPABAE A 15ml K, A7 HIUTHE, U8, WoKVEWIEHE, T EM R, FHREE
250ml FIBERRER, SEFE T INA 10% BFRE 44 40ml, BEREEANFEA RS, EERAR
BRI, HIRBARIREIA 20ml 18% UERRRH, Hrii REULIE, FBHWHEMIE, ¥
KPERUEDE, T, mop. : 132~ 134°C, MBH—SHH, TUZRZEHE
FIHEATE S o

[B%]

1. BB 1 = A7

2. REFERMREFHRMAA? ERAERLS=Y0E?

3. AT M AR IR SN A HEAT S 427

Experiment 2 The preparation of Acetylsalicylic acid

Purpose
To comprehend the characteristics of acylation reaction and acylation reagents on hyelroxy
group of phenols.

Reaction equation

COOH COOH
Ac,O
OH H,S0,

OCOCH,
Reagents

Salicylic acid: 2.76 g

Acetic anhydride; 8 ml

Concentrated sulfuric acid: 0.3 ml

Sodium hydrogen carbonate (10% ) : 40 ml

Hydrochloric acid (18% ) : 20 ml

Procedure

Into a 250 ml three — neck flask equipped with an efficient stirrer, a thermometer, a
dropping funnel and a reflux condenser, 2.76 g of salicylic acid, 8 ml of acetic anhydride and
0.3 ml of concentrated sulfuric acid was transferred. The solution was heated to 85°C on a boil-
ing water bath for 1 h, then cooled to room temperature and 15 ml of cold water was added
slowly. The crude product was separated by filtration and washed with water. Then the product
was transferred into a 250 ml beaker, and 40 ml sodium hydrogen carbonate (10% ) was add-
ed in and the mixture was kept stirring well until no more CO, gas released. After the insoluble

by — product being filtered off, 20 ml hydrochloric acid (18% ) was added into the filtrate un-

o3 s
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der stirring. White precipitate would be found and the precipitate was then cooled thoroughly in

a cold water bath. The product was collected by filiration and washed with water. After recrys-

tallization from ethyl acetate, the fine product was obtained, m. p. 132 —134%C.

Subjects for thinking
1. What is the purpose of adding concentrated sulfuric acid in this procedure?
2. Please point out the side reaction in this preparation and how to avoid it.

3. What detecting method can be used to test the endpoint of the reaction?

EH= 2, 4-—ATBEEHE L

ELHELb)
F I FA R LA . AT BOFPAE BHAF A

[ R piX]
B e N_ _cH
NT H; NaClO5/HOAc /@: \n/ 3
K:T £ cl a®

[ 2585 ]

LA . 5g

HERHN/7K : 3.9g/15ml

YKEERR . 20ml '

WELER: 20ml

[ B2 5]

7E 250ml W =FMR EECEBEFE T IRBET. BIRAEER . W RS

B, B BERE Sg, VKEERR 20ml DA RIS, WEMEZIRASHS, HimAKER
20ml, ¥ 3.9g ERRHET 15ml KIS RFRAER, FIIYTEKK B HI T R & 1
SUERRAIER, BEHIREIMEE, RIIBERIEE20~35CY, s, FEET%
SEREEER N 1. 5h™ ) Hhik, KUEIEEEVERE B, B2, 4 - R BEERES, U
80% (V/V) By BEELE RIS

[EEHFI]
1 = R IE R (291 /710 ) FRNHRE, # %4 MR A EE S

2. SEEG R A TEE XU A H#EAT o
[(E%E]

1. AL s AL R Y R AT A7
2. ASSEHRIE T LA PR BR e H A SR AL 7
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Experiment 3 The preparation of 2,4 — Dichloroacetanilide

Purpose

To comprehend the mechanism of chlorination reaction and the characteristics chloronation
reagents

Reaction equation

H
N\H/CHs NaClOs/HOAc /@NTCH3
_—
(0]
[:r © cl cl
Reagents

Acetanilide: 5 g

Sodium chlorate/Water; 3.9 g/15 ml

Glacialacetic acid: 20 ml

Concentrated hydrochloric acid: 20 ml

Procedure

To a 250 ml three — neck flask is equipped with a stirrer, a thermometer, a condenser
and a dropping funnel. 5 g of acetanilide was added, followed by. 20 ml of glacial acetic acid
and 20 ml of concentrated hydrochloric acid after well stirring. The reaction mixture was cooled
on an ice — bath, and stirred continually. 3.9 g of sodium chlorate was dissolved in 15 ml of
water and was added into the reaction mixture dropwise through a dropping funnel at a rate that
kept the temperature between 20 —35°C™". After the addition, the mixture was kept stirred for
1.5 h at room temperature'>’. The crude 2,4 — dichloroacetanilide was obtained after filtration
with Buchner funnel and cold — water washing, which would eliminate acids. After recrystalli-
zation from 80% (V/V) ethanol, the fine 2,4 — dichloroacetanilide will be obtained.

Notice

1. The addition speed of sodium chlorate (1 drop/10 s) and the temperature should be
carefully controlled to avoid quick production of chlorine.

2. This experiment should be conducted in a fume cupboard.

Subjects for thinking

1. What is the mechanism of chlorination reaction in this procedure?

2. Except sodium chlorate, what kind of chlorination reagents can also be used in this

procedure?

L RARAT b Fl &

[5<5 HE)
L. 22T BB s AR R ALY - b AT BRI B ARe i o
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[ Rk

i i
H;C—(I?—OH + HC] —— H3C—$—Cl + H,O

CH; CH,4

[ s286ik3]

ﬂT@ 10g

%@%’i@ﬁ 33ml

BRI E4N (5% ) : 15ml

[ #2200

7E 250ml LRI, AMAAUTBE 10g, HELHR 33ml, FNABGEERE T, 25 mkL 5
7%, FE TR 1h, BRAREBREMRRBESE, SHEIEFREKAEK
(25ml) |, 5% BRIREMAE (15ml) Fk (25ml) Fpedk 1 kN, BAHLHU KRR
B4R 30min'™, WEZEM, WEE 50 ~53C B4, B AT AEWRE, KRE,
HEUCR,

Riv-c 20

1. 5% BRPR SANTR B e Ui TE B HE S o

2. AR UREAS DA A B s TN A .

[ 5]

1. ARSI S % BRIREMER M E BRI A7

2. BB LR HAL G A2

Experiment 4 The preparation of ¢ — butyl chloride

Purpose
Tocomprehend the characteristics of chlorination reaction and chlorination reagents and to
learn the operation of extraction,disticlation.

Reaction equation

?Ha (les
HC—C—OH + HCl —— H,C—C—Cl + HO
CH, CH,

Reagents

t — Butyl aleohol; 10 g

Concentrated hydrochloric acid; 33 ml

Sodium hydrogen carbonate (5% ) ; 15 ml

Procedure

To a 250 ml three — neck flask equipped with an efficient stirrer, a thermometer, and a

reflux condenser, 10 g of ¢ — butyl alcohol, 33 ml of concentrated hydrochloric acid was add-

i 6 s
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ed. The resulting solution was stirred at room temperature for 1 h. After stirring, the mixture
was put to stand for a while. The organic layer was separated using the separating funnel and
washed with water (25 ml), 5% sodium hydrogen carbonate solution (15 ml) and water (25
ml) again''' | then dried over anhydrous MgSO, .

After the desiccant was filtered off, the product was obtained by the fraction distillation at
approximately 50 —53°C , 'yield of the reaction was obtained after weighing and calculating.

Notice

1. Please remember to exclude the air when washing with sodium hydrogen carbonate solu-
tion (5% ) .

2. The ammount of the desiccant will be enough when you find that it can flow in the bottom.

Subjects for thinking

1. What is the reason for washing the organic layer with 5% sodium hydrogen carbonate
solution?

2. Can other kind of chlorination reagents be used in this preparation?

LA R E W OB WA

(=5 H ]
2¢:>] Knoevenagel N IHLH] . S 24 B4 A o
[ R

@_ COOH

I\
CHO 4+ CH, Py O_ oy
” : A CH=CH—COOH

COOH

[ SE4A30 ]
HN_FR: 2.6g
WIS 2. 4g
MERE: 1.2ml

[ 55]

Kok RS 2. 4g, TN MR 2. 6g, MEBE 1. 2ml AIAR] S0ml (BB, Iz E
TR BERE, TE90°C/KIE LA 2h, BHIZRR, FRN B E 250ml ettt
HIA S0ml AKFE BRI, FEIAMREUK R B 2 mmm™ , mik, PEAKKE, &
FHUEW S Ve, TEBERE T LA (18%) ¥ pH =3, R T/MEHIE, HiE,
AKPETEDFRIR (48K 2 20ml) , T4 5 715 vk w7 s MLy, 2R 4 AT AR RS
m. p. : 139 ~140C,

Re3 =30

1. ST i B 6 JEORL R 3 S AT TR b8

2. EUKI AR 10ml,
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Experiment 5 The preparation of Furanacrylic acid

Purpose
To comprehend the mechanism, characteristics and reaction conditions of Knoevenagel re-
action.

Reaction equation
@ COOH
Py 7\
CHO CH — O_ —CH—
5 + A 3 CH=CH—COOH

Reagents

Malonic acid: 2.6 g

Furaldehyde: 2.4 g

Pyridine: 1.2 ml

Procedure

2.4 g of fresh distilled furaldehyde, 2.6 g of malonic acid and 1. 2 ml of dry pyridine was
added into a 50 ml round — bottomed flask fitted with a reflux condenser' '’. The resulting mix-
ture was heated on 90°C hot water bath for 2h, then cooled to room temperature and trans-
ferred into a 250 ml beaker, and then diluted with 50 ml of water. then concentrated aqueous
ammonia was added to dissolve the solid'*', the solution was filtered and washed with a little
water. The filtrate was combined and its pH was adjusted to 3 by adding 18% hydrochloric
acid. After cooling to room temperature, the crude product was obtained byr filtration and water
washing for two times (20 ml x2) . To obtain fine furanacrylic acid, the crude product was
recrystallized from ethanol, m. p. 139 —140°C.

Notice

1. It is essential to dry all starting materials before the process.

2. 10 ml of aqueous ammonia will be used in the adjustion process.

Subjects for thinking

1. What is the function of pyridine in this procedure?

2. Is there any other reactions can also be used to achieve such compound?

SHx XTFEXCLE (ERE) WHE

EE]0)
F>] Aldol 4 & R BLHIPLA] . ¢ s B SR 254 o



