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SYNTHESIS OF

OF SULFANILAMIDE
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Introduction

-Sulforarmide is a FUNCEOHAIRGFSUP that is the basis of several groups of
drugs, which are called Stlphonamides, sulfa drugs, or sulpha drugs. The

original antibacterial sulfonamides are synthetic antimicrobial agents that
contain the sulfonamide group{Squ‘mide is a type of sul'amidg_l In

this handout, we will focus on the chemical reactions involved in its

synthesis, the mechanisms, and other important explanations.
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Substitubion

> Step1:benzene to nitrobenzene

HLS Oq : Caj"—'! 2 *

NO,

O & DETNEFIN ot gt

- SN ¢ de PO, 03 & & 50 ¢y f1Ls

o
*;\" + HSo,
(HO;") Dtermediate nitronium

Step 2 : reduction of nitrobenzene to

on o
aniline

Aniline

NO, NH*CI

Sn/Zn /Fe a
concentrated HCI excess NaOH
——————
Reflux 30 min
Nitrobenzene Aniline sait Aniline
Notee he postvealy C)’:S’" Q\ L)

charged ion urmed.

4 Cusia N Wlas bo c5j

NH3"

+ 2Hz0

pltible

D /‘orl% n

.' o‘
Subosh

ucle

i Piko

otie
teeion N

0P hile




1)

\ =« This reaction is a " nucleophilic addition - elimination reaction "

~ C.)' '
(q’)j:__, o * Before we proceed with the reaction, let us consider gaigg®

CHEEtVIGTIORNSINEsessamR ook at the structure of sulfanilamide

and notice the amine group attached to the benzene ring. We
need to protect this group for several reasons:

1-Acetyl group (Bulk) makeisteric hindrancelaorrcln blocks the ortho
position so sulfonyl chloride group will be added to para position in
the next step
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Step 3 : synthesis of Acetanilide

O
2- Acetyl group will also[protect from polymerizationlthat may occur
between sulfonyl chloride from one molecule and the amine group
from another molecule and give polymeric material containing
sulfonamide linkages




Step 3 : synthesis of Acetanilide

3- The free amine, under the strong acid conditions of
chlorosulfonation, would[protonate br react with strong Lewis acids
present (such as SO3), resulting i deactivation of the ring foward
chlorosulfonation and sulfonation of the free amine. om
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Step 3 : synthesis of Acetanilide

Acetylation Reaction
Nucleophilic Addition Elemination
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Why do we use acetic anhydride instead
of acetic acid to introduce the acetyl

group oo Qe
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Why do we use water as a solvent ?
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SYNTHESIS OF
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PART 2
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fcetanilide

CISOH

| Step 2 :Synthesis ofo<! ¢80 Jse &
> P- acetamidobenzene sulfonyl chloride
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Step 2 :Synthesis of

P- acetamidobenzene sulfonyl chloride

« This reaction is a typical electrophilic aromatic substitution 30-»
I

(L
Sulfongl Chrite

« The electrophile that initially adds to the ring is probably SO3, forming the

sulfonic acid (Ar-SO3H). The sulfonic acid is then converted to 4-

acetamidobenzenesulfonyl chloride (Ar-SO2Cl) by reaction with excess

chlorosulfonic acid. Hcljd!‘o lixadion ¢ "‘G'Qw

« This reaction is conducted without solvent

aeid

» Water serves to hydrolyze the excess chlorosulfonic acid and to stop the

reaction
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Step 2 :Synthesis of
P- acetamidobenzene sulfonyl chloride
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Step 2 :Synthesis of
P- acetamidobenzene sulfonyl chloride

«— The second mole: ACd“[,‘-{""’"_)l
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Step 2 :Synthesis of
P- acetamidobenzene sulfonyl chloride

» Chlorosulfonic acid:

o Corrosive acid that may cause severe skin @

]

oburns and eye damage
ovapor extremely irritating to lungs and
omucous membranes and is fatal if NS

olt reacts violently with water to produces acidic gases
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Step 3 :Synthesis of p-Acetamidobenzene
sulfonamide pPuddeophilic subsktidion Reachion
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Step 3 :Synthesis of p-Acetamidobenzene
sulfonamide

v/ The reaction is mainly a nucleophilic acyl substitution

V/'» The amide is produced by treatment of the sulfonyl,chloride with an excess

of aqueous ammonia. f Gosd lcawng Broup
4

V"« NH3isa good nucleophile Cl ¢yt &5 \0.ase M"‘?

< Excess ammonia will neutralize the produced HCI dbaj Osd a— 458 o

v/ Sulfuric acid is used to neutralize the excess ammonium hydroxide and to

decrease the solubility of our product and precipitate it

Step 3 :Synthesis of p-Acetamidobenzene
sulfonamide

« NH4OH:

v Serious eye damage if contacts with eye

l/c;Very destructive to mucous membranes

l/o Corrosive —severe burns




Step 3 :Synthesis of p-Acetamidobenzene

sulfonamide et
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s =
_s»&* Procedure

. Place 16 ml of aniline, measured using a 25ml-graduated cylinder, in to

a 500 ml Erlenmeyer flask.

. Add 120 ml of water to the flask and then while ﬁgirling the flask add

20 ml of acetic anhydride [measure it using a dry cylinder] ineseveralsmall®

. Add 200 ml of water and boiling stones (chips)®, and then heat until the

entire solid and oil have dissolved.

. Add about 1 _gm charcoal slowly to the main hot solution. Swirl the
mixture and boil gently for 5 min. Sty Adsorbent

. Filter through hot gravity filtration* into a 500 ml Erlenmeyer flask.

St cood Wl Yy O Co\a g
Cr2\r 50, Sdubion, I Cp22
Cool the filtrate in an ice water bath for 15 min to complete the ,,.z,..q. d

Have available 100 ml of boiling water for washing.

crystallization. CAsak sl p A el cudd
Filter [cold suction filtration*], then dry théerystalsand determine the )ﬂ /
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F:')q:erimew’c 2:8y nthests of p-aceta midobenzene sulfonamioe

1) weight 10 g of “ P-acetamidobenzene sulfonyl chloride ” that we
prepared Last week.

10 g B-acetamidobenzene
sulfonyl chloride

Fne DR P o
Podder
2) add the 10 g in a 250 ml erlenmeyer flask.

Balance

(EE "\

Powder

250 wml flask

3) add 60 wml of ammonium hydroxide 28% to the flask thew shake the flask .
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Amimontim Graduated 4 , , |
de
nydroxide 2% dylinder This part of experiment should be |

done under the fume hood
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4) heat the flask in water bath for 20 min, Keep mixing .
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5)cool it tn the ice bath and add sulfuric actd (6M) drop wise till
pH reach 2-5(red).
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&) do suction filtration and|rinse with cold water =
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