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Cycle 1
Multistep Synthesis of Benzocaine

O
/\O

NH,

Target Product

Benzocaine 1s a local anesthetic from the ester family.

The drug benzocaine 1s used in multiple forms including lotion, gel,

liquid, lozenges, and sprays as a topical pain reliever.

When Benzocaine 1s applied 1in any form, it temporarily numbs or
blocks the nerve endings by inhibiting the voltage dependent Na
channels on the neuron membrane, which leads to decrease in the

amount of pain.
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Part 1: Synthesis of p-Acetotoluidide 3 WP
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Part 3: Synthesis of p-Amino benzoic acid (PABA) -
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You will see the mechanism only for the forth steps.
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Experiment 1

Multistep Synthesis of Benzocaine
Part 4: Benzocaine synthesis
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e Benzocaine 1s synthesized through the Fischer esterification of p-

Ethyl p-aminobenzoate
(Benzocaine)

aminobenzoic acid (PABA) and ethanol, using sulfuric acid as a

catalyst.

e PABA: 1s amphoteric that has weak acidic and weak basic
TN —s e ——b)

properties.

) Assignment

5.1 Find a commercial synthesis pathway of PABA.
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e This reaction 1s called Fischer esterification reaction: a type of
condensation reaction (both way reaction- limited yield) 599 9 J“"‘ Y
e [tis acid catalyzed (it not consume in the reaction). g ac "d) J
e It proceeds very slowly in Absence)of strong acids as HCI or H2SO4- d,«.\,dﬂ) ,'\,357.
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1. In a 100 ml rgund-bottomed flask place 1.32 g of PABA, 10 ml of }d’ Gl )
4 ethanol]’ and 1 ml of sulfuric acid (add cautlously) Add a couple of . /(4
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dichloromethane (DCM) [use separatory funnel in extraction]. Then dl‘y the ”2 3
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3. Remove the dichloromethane by distillation using a steam bath as a heat S
Clear’ (54 0 @1 ource.

dzcr’xr}a/hz;jf@ J=0 4. Then recrystalllze\ the residue from methanol-water [Mixed solvent

recrystallization+].?)

(1) Add 3-4 gm of anhydrous magnesium sulfate, swirl the mixture for about 5 minutes, and
then remove 1t by gravity filtration.

(2) Add 5 ml portions of methanol (with heating) until all the amount 1s dissolved, then add
water drop wise until the solution becomes turbid, after that cool it in an ice bath to complete

crystallization.

Weight (gm) M.P

Benzocaine

2 Brain storming Question

2.1 Discus the reason behind doing extraction in DCM, and define the component for
each layer.

2.2 Discus the reason behind adding drying agent for the organic layer.

‘Refer to appendix V: Boiling chips
*Refer to appendix II1: Recrystallization-Mixed solvent recrystallization. \PW)ﬁ; L) [‘ij J 43 S

*Refer to appendix VII: Extraction. . oo >
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