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Experiment I  Synthesis of Aspirin

[ Purpose ]

1. To master the principle and the basic operation of esterification and recrystallization .
2. To master the use and equipment of the stirrer.

[ Principle]

Aspirin is an antipyretic analgesic, which is used in the treatment of cold, headache,
fever, neuralgia, arthralgia and rheumatic. Recently, it has been proved that it can restrain
the agglomeration of blood platelet, and the scope of its treatment is enlarged to prevent the
form of thrombus and cardiovascular disease. The chemical name of Aspirin is 2 — acetoxy-
benzoic acid, and chemical structure is as follow:

@(COOH
OCOCH;
Aspirin is the needle — like or plate crystal, mp.135 ~ 140°C, easily soluble in ethanol, sol-

uble in chloroform and ether, and slightly soluble in water.
The synthetic route is as follow:

COOH Hoso COOH
+ (CH3CO0), ——» @ + CH3;COOH

OH OCOCH;,

[ Procedure)

1. The esterification of salicylic acid
In a 100ml three necked flask equippéd with a reflux condenser and a stirrer bar, 10g of
salicylic acid, 14ml of acetic anhydride and 5 drops of concentrated sulfuric acid were added
and was heated to 70°C with stirring for 30minutes. Then the stirrer was stopped, and the re-
action mixture was cooled for a while and was poured into 150ml of cold water. It was con-
. 3.




tinued to stir until the crystal appeared. Then it was filtered, washed with a little dilute alco-
hol, and was pressed until it was dry. The crude product was obtained.

2. The refinement of Aspirin

In a 100ml round bottom flask equipped with a spherical condenser, the crude product
and 30ml of ethanol were added. It was heated in the water bath until Aspirin was completely
dissolved. After cooled for a moment, the active carbon was added and the mixture was dis-
colored with reflux for 30minutes. It was filtrated, poured into 75ml of hot water and was
cooled to room temperature naturally. Then all the crystal was precipitated. It was filtrated,
washed with a little dilute ethanol, pressed until it was dry. The product was dried under the
infrared lamp (the temperature should not exceeded 60°C), and the melting point was mea-
sured and the yield was calculated.

3. The limit examination of salicylic acid

0.1g of Aspirin was weighed and dissolved in 1ml of ethanol, sufficient water was
added to make the 50ml solution. 1ml of freshly prepared dilute ferric ammonium sulfate so-
lution was added immediately and shook homogeneously. Within 30 seconds, the color of
the solution was lighter than that of the contrast solution (0.1% ).

The preparation of the contrast solution: 0.1g of salicylic acid was accurately weighed
and dissolved in a little water. 1ml of‘glacial acetic acid was placed and shook. Then some
cold water was added to make 1000ml and shook. Sucked 1ml of the solution accurately,
added 1ml of ethanol, 48ml of water and 1ml of freshly prepared dilute ferric ammonium
sulfate solution and shook it homogeneously .

The preparation of dilute ferric ammonium sulfate solution: add 1ml of hydrochloride
acid (1mol/L), 2ml of ferric ammonium sulfate indictor solution and sufficient cold water to
make 1000ml and then shook it homogeneously .

4. Identification

(1) Infrared absorption spectrometry, TLC confrontation experiment with. standard sub-
stance.

(2) Nuclear magnetic resonance Spectroscopy .
[ Questions )

1. What is the purpose of the addition of a little concentrated sulfuric acid into the reac-
_ tion mixture?

2. What side reactions will occur? What are the by — products?

3. What is the principle of solvent chosen in the refinement of Aspirin? Why should the
filtrate be cooled naturally?
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Experiment | Synthesis of Benorylate

[ Purpose]

1. Through the preparation of salicylaldehyde chloride to comprehend the choice of
chlorination reagent and the notes in the operation.

2. Through the experiment to comprehend the apphcatlon of piecing together principle
in chemical structure modification.

3. Through the experiment to master the mechanism of Schotten — Baumann esterifica-

tion reaction.
[ Principle )

Benorylate is a new antipretic, analgesics, counterplea medicine, and is synthesized by
piecing together principle of Aspirin and paracetamol. It retains the original antipyretic anal-
gesic drug function, reduces the original drug toxicities, and synergies. Applicable to the a-
cute and chronic rheumatic arthritis, rheumatism and cold fever, headache and neuralgia,
and so on.

The chemical name of Benovylate is 2 — acetyl — p — phenyl ester Acetamide, and

OCOOCH,
@(O
RO
NHCOCH,

Benorylate is a white and crystal powder, odorless and tasteless. mp. 174 ~1787, it

chemical structure is as follow:

is insoluble in water, slightly soluble in ethanol and dissolve in chloroform, acetone.
The synthetic route is as follow:

COOH N? cocl
(:[ + SOCh + HCI + SO,
OCOOCH;

OCOOCH;
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HO\©\ NaOH N ao\©\
. —_—
NHCOCH,

NHCOCH;

N&O cocl OCOOCH,
. - —U
_ NHCOCH, OCOOQOCH; o

NHCOCH,

[ Procedure]

1. Synthesis of salicylaldehyde chloride

In a dried 100ml conical flask, followed by adding two drops of pyridine, 10g of as-
pirin, 5.5ml of thionyl chloride, quickly place the spherical condenser on it (top equipped
with calcium chloride drying tube which is connected to airways, whose other end links to
pool sewer) . It was heated to 70°C in the oil bath, (about 10 ~ 15min), and the tempera-
ture was kept at 70 = 2°C for 70min, cooled, and 10ml of anhydrous acetone was added the
reaction solution, then poured a dried 100ml dropping funnel, stahdby.

2. The preparation of Benorylate

In a 250ml three necked flask equipped with stirrer and thermometer, 10g of paraceta-
mol and 50ml of water were added. It was cooled to 107 in ice water bath, and sodium hy-
droxide solution was added under stirring (3.6g of sodium hydroxide was added to 20ml of
water using dropping funnel) . After that, the solution of acetyl salicylic chloride and acetone .
solution prepared above was added dropwise under vigrous stirring at 8 ~ 12C (about
20min) . After that, the pH of the solution was adjusted to =10, the temperature was con-
trolled at 8 ~ 12°C for 60 minutes, filtrated, washed with water, the yield was calculated.

3. Refinement ,

5g of crude product was added into a 100ml conical flask equipped with spherical con-
denser, and 10 volume folds (w/v) 95% ethanol was added to it, heated to dissolve in
water bath. Cooled the reaction mixture, and active carbon was added to bleach (depending
on crude color to determine the amount of activated carbon), refluxed for 30min and filtrat-
ed (Brinell funnel and bottles should be preheated). The filtration was transferred to a
beaker, cooled. After crystallization precipitated completely, filtrated, pressure dried;
washed twice with a small amount of ethanol (from waste liquid), dried, the melting point
was measured and the yield was calculated.




