
RETROSYNTHIESIS
Introduction :

There are many biological natural substance

in nature that have stiong medicinal
propesties and can be used for medical

purpose to treat supprenoress and even cure

diseases

Retrosynthesis heeps to undertand the complex
nature of these natural products and provides
several options for synthetic pathnnys from
which the mast cost. effective and environmentalle
fridenly. pathway can be chosen. This technique d
I pasticilary useful for planning the tyn ther
of organic compound gd

Osganie Synthest's
Thy
The construrction of larger cors complex organic

nolecutes from smalt molecules on unith

ing several chemical transformations is called
aganie synthesis

(Or)

The preparation of a desired organic compeund
(or Target molecule from a readily available
ttarting mateial is Known as Organiesynthen's.



Retrosynthesis :

Profenor Elias.J. Corey of Harvard
university won the nobel prise for introducin

the coneept of rretrosynthetic analysis
in 1990.

The process of working backward from
the target molecule into sample
easily available corm commerially available
Aad mater al jom wohich a chemical
Starring

This process is called Retrosyntheis and
the ast of planning the syntheris of a
target molecule! is called Retrosy ntheris

This proces of simplification shoul
until reach moleculer fo

which are
*

*

The retrosyntheris is defined as the
tolam

design a synthens pathway for
tgy wd orpiut chmistoy e in

molecules by breaking the down intosimplele, more readity available Ccommericallymtlable) or ealily siyn therieed preursa
molecule"

Retrosynthetic analyfis is bared on knаrenchions (g oxidation, reduction, adeli tonseliminations, substitution and named organicreactions ete)



An openopen arrow symbol is sed to

indicate a transform, and is drawn from

withe tonget to the precirsor

Target
Molecule св

precursor precurser 2

starting (A)

Important toms In Retresynthesis
(1)Target molecule ETM)

The complex molecule that needs to

be syntherized is called Target molecule.
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Paracetamoles

Qis. connection

OH

CH3

이

Aspirin

In retrosynthesis a disconnection refers

pito the coneeptual process of breaking
choon a targel moledulemolebute äntointo simpler.
smaller fragiments

or,
The cleavage of a bond to bvenk. The
target molecule into immediate precursoy
on possible
disnonmection starting material is knowa as

* This step uis crucial for planning the
synthesis Complex organicanic compaunds. The



goat of disoanection. is to identy the
bond of target molecule that if Sboken
wouid lead to fimpler molecules (Dr) synthon
that are closet to readily available
starting materials

* It can be sreprsented as by a waline or) curved dine wavy
(or)~

.ءاس

A+ B

Qisconnection

A+B

Aissonnection of Arpirin
Ο

CH3

OH
Ο
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+

COOH LICOOH
CH3Aspirin

Salicyclic acid
Hz

Acetic anhydrid
Synthons:
* Synthons are idealized fragments resutin
from a disonnection and are not thehreagents
*

The producks of diconnection are synthorwhich tan be anionic (and) (carbanion)con cationic (carbocation) lonn neutral alomg
free radicalt) are fomed

* Postively polanized synthons ave calledArceptar synthons and acts as lectrophiles,and they are denoted as an



Negattvely polorized synthons ase calld
onr synthons and act ar Nucleophiles, and

they are denoted as dn

This disconnection. of acetophenone
phenyl carbanion and acylium lon.

therebe thae fragnonuth ae catled dyhthons

CtH3 Dix

+

Acetophenone CH3

Benzene
Carbanion Acylium

100

Note: The concerted

the foomation of
transform
neutral

3011
Synthons
leads to

speces.

CfH2 0

H-3 Hи
+

Target molecule CtH2

synthons

Synthetic Equivalent.(Reagent)
The real chemical

:

*

compound sed as the

source of synthons is calied



Retrosynthetic Analysis of Paracethme
NH-&-CH3

Structure :
(Target molecule)

Retrasynthesis:
Step 1

OH

(N- Acyl H- Amino phenol)

* Laisconnection of c-N bond in Paracetmol
CA) leads to the formation of synthons
B) and )1(•

The synthetic equivalence of (B) and (0)

are 4- amino phenol. and Acetyl chloridea
acetic anhy dvide res pectively.이

NHSE-CH3 H

Aisconnection 0

1
+ CH3-

(E-N]-bond

(A) OH

(B) (C)

71 Synthons 11)

NH2

Ct3-E-er
OH

Synethet
equivalent



step a:
* The 4- amino phenol can be interconveated

into 4. nitro phenol by the functional
group interconversion CF.G.1)

N+2 No2

OH

FGT

4-amino phenol

step 3

애)

4-nitro phenol

*Laisconnection of C-N bond in (D) leads to

the formation ofin synthons (E) $ (F)

The synthetic eqivalence of (B) and (F)
are phenol and Nitric arid respectively.

Aisconnection

(C-N]
OH

Θ

Θ

+ No₂

OH Synthens

(ع) (F)
71 ןי

peafon

OH

HNO3
+

H2soy J
Synthete
equivalents

Synthesi's
* phenols undergoes nitration sreaction withnitration mixture Con Sodium nitrate land dil.hdoyto fam 4- nitro pheno*

The 4nitro phenoI is reduced to 4- amino
Phenol by using reducing agents (Sh+Hel) andfirally the ot-amino phemoi is on Acetyla tiongiver Paraatme



i OH

H

Nitration

(No
H

Phenol
ỌH

Reduction
(Snt#cl)

OH

No₂

p- nitro phenol
OH

تار

No2

P-nitro phenol

OH

NH2

Acetylation

(CH3-

P-amino phenol

Retrosyjntheti
CH3

Structure:

(A)

NO2

Retrosynthens

NH2

P- amino phenol

OH

0

NH-&-CH3
[paracetmol]

Analysis of

SRO

09
4. Nitro toluenes
[ para- nitro toluene]

-

Target molecule

* StepitDisconnection of C-N bond in 4-nitro

[(B) and (C)]
toluene leads to the fonmation of synthons

CH3

Aisconnection

(C-N)
NoitalitsA s

(A)

CH3

+
A

No
Syn thons

(C)
(B)



The synthetic equivalents of B and c are

foluene and nitric acid respectively.
CH3

+ HNO3 Synthet'cequivalents

Toluene nitric
acid

step 2: Qisconnection of c-c bond in
to luene leads to the formation of

synthons (D) and (E)

The synthetic equivalents of (D and E)
are. benzene and methyl chloride respectively.
(H3

+ CH3 4 synthons

Toluene (D) (E)

1

CH3CI
equivalents

Syntheris:

* Benzene undergo friedal Crafti Alkylation with
Alts to form toluene

* Toluene undergo nitration with nitration
mixture to foronk parapara- nitro toluene

Ct13

AlC3
t CH3U

+ Hcl

RdufNO

Benzene
Toluene

CH3
!! GH3 CH3

Nitration No2
+

(minor)
No

4-nitro-major tolvene



Retrosyjnthetie Sejnthetie Anelysis of Aspira

Structure

Retrosyntheris a

COOH
이

C-CH3

Target molecule

* Stepr Lisconnection of co bond in Asplrin leads
to the formation of synthons (B and )(
The synthette equivalents of (B 4c) aтe
Salicyetic acid and Atety! chloride respectivelyCO01

이

o f&-CH3 COOH

이

LDisconnection + CH3-C
(A)

(B)
(C)

111

GOOH 111

Οtion

* Step &3

-OH

Synthetic

CH3-

equivalents

Aisconnection of c-c bond
un salicyclicbos aid leads to the formation ofsynthons & E)

The Synthetic equivalents of and E)are phenol and carbodioride (C0



fCooH OH

(D)

Θ
+ COOH

Payritao
(6)

121

OH

+ Co2

Synthesis :

Synthe uivalente

* phenol undergo Kolb. Schimidt
Rndion with (Coa NOH) to form Saliogeti

acid

Salieyetic acid undengo arcelylatio t
give Aiptrin

Step 1 OHOH

Co2 C

NaOH

H0

Acetylation

CH3-E-c

이

0--CH3

OH

***

Aspisin.


