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 אאAromatic) EאFאאאאE
אאאOCH3 J،

COOH J،COOCH3 J J J J JאאC6H5 J
אאאC6H5 J،

אאאא،אאאאאאFE
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–אאF١٣٩ (A˚،אאאC=C
A˚)١٣٢E،אאאC-CA˚)١٥٤KEאא

אאKekule W 

 
III                   

 אI،IIKאאHybridא
I،IIKאאאא

Delocaized 
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١K אאאאא
FEאאאPF

אEK 
٢K אK 
٣K אאאK 
٤K FHuckels ruleEאאא

אאπאא4n+2)EKKKKKKKF2,3,1,n = 0E
אאFאπEא

אnF١EאאF٦EW 
 

(4x1+2) = 6 
 

 אאאאאFאאE
אW 

 


Anthracene 

n =3 

 
Naphthalene 

n =2

 
Benzen 

n =1 

N
..

 
Pyrole 
n =1

N.. 
Pyridine 
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4(1)+2=6 πes  n =1
4(1)+2=6 πes Phenanthrene 

n=3 
4(3)+2=14 πes 

+

 
n =1 

4(1)+2=6 πes

-

 
n =1 

4(1)+2=6 πes  

+

 
n = 0 

4(0)+2=2 πes 

אאאW 

 
+

   

-

  

٣ J٤אאאW 
א،אאK٨٠ºאא

٥}٤ºאאאא
א

אאπK 

٣ J٥אW 
 אאאא

אW 

١K אאאאאW 
אאאאאאW 
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 

 CH2CH3

 
Ethylbenzene 

 I

 
Iodobenzene 

Br

 
Bromobenzene 

  

 NO2

 
Nitrobenzene 

אW 

 CHO

 
Benzaldehyde 

CH3 CH_ CH3
_


Cumene 

 CH=CH2


Styrene 

 CH3

 
Toluene 

 NH2

 
Aniline 

O
C CH3

_

 
Acetopnenone 

 COOH


Benzoic acid

 OH

 
Phenol 

 OCH3

 
Anisole 

 SO3H

 
Benzenesulfonic acid 
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 אאא،אא
phenylאאאאאK 

CH2CH2OH

 
2-Phenylethanol 

CH3CHCH2CH3

 
2-Phenylbutane 

 אאאBenzyl
אאBenzal،אאא

BenzoK 
 

CCl3

 
Benzotrichloride 

CHCl2

 
Benzalchloride 

CH2Cl

 
Benzylchloride 

٢K א  
אאKאאאFOEortho 

א    א א א Fm Emetaא 
 א א   א Fp EparaK א  
אאKאBenzene.

،אא،אאאW 

I

F

 
p-fluoroiodobenzene 

CI

CH2CH3

 
m-chloroethylbenzene 

CI
CI

 
O-dichlorobenzene 
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CI
OH

 
o-chlorophenol 

COOH

Br 
m-bromobenzoic acid 

CH 3

NO 2 
m-nitrotoluene 

CH3-אאW 

CH 3

CH 3

 
p-xylene 

CH3

CH3 
m-xylene 

CH3
CH3

 
o-xylene 

אא 

CIF

NO21
2

3

4

5

6

 
 

3-chloro-5-fluronitrobenzene 
Fא

١אE 

 

CI1 2

3

4
5

6

CI
CI

 
 

1,2,3-trichlorobenzene 
 

(1,2,6-trichlorobenzene) 
 

CH3
NO2NO2

NO2

1
2

3
4

5
6

 
 

2,4,6-trinitrotoluene (TNT) 

Fא
١אE 

OH
BrBr

Br 
 

2,4,6-tribromophenol 

) א
١אE 
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٣ J٦אאW 
،אאאאאא،

אאאאאאKאאא
אאאאא

אאאאא
،א

אK 

K

CH3(CH2)5CH3

Al2O3 
_CrO3/ 500 Cْ

Pt / 400 Cْ

CH3

Toluene

+ 3H2



CH3 Al2O3 _
+ 3H2

Pt

 550 Cْ

Benzene
 

 

٣ J٧אאW 
 אא،אאא

אאא،אאאאK
אאאW 

 אאאאא
אW 

http://cbs.wondershare.com/go.php?pid=5239&m=db


א ١٥٣ אא 
אאא אא 
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K אHalogenationW 

 א،א
אFאאאEאא،אא

،אאאאאFאאE،
אאאאאא،א

אKאא
אא،אאאאאא

אאאאא
אK 

CH3

CH2Cl CHCl2 CCl3

CH3 CH3

+

Cl2

Cl

Cl2Cl2

ضوءضوء ضوء

Cl2/FeCl3Toluene

Benzoal
chloride

Benzoyl
chloride

Benzotrichloride

o-chlorotoluene p-chlorotoluene 

K אאW 

 אאאאאא
אאאאא

Kאאאאאא
אאאא

K 

 

http://cbs.wondershare.com/go.php?pid=5239&m=db
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CH3

KMnO4 or

K2Cr2O7

COOH

Benzoic acid 

CH3

CH2CH2CH3 COOH

Phthalic acid

KMnO4 or

K2Cr2O7

COOH

+ H2OCO2  +( )

( 1,2- benzenedicarboxylic acid) 

١. אW 
 Wא -أ 

،אאא
אאא،אKEthylbenzene

Cyclohexane K 

CH2CH3
 Ni,Pt or Pd

Ethylbenzene

+ 3H2

Ethylcyclohexane

CH2CH3

 

 JאאאאW 

 אFאאאאEא
אאאאא،א

אאא،א
،אאאא

אאאאא،
אאאאאא،
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א ١٥٣ אא 
אאא אא 

  
 

- ٥١ -  

אאאאא
אאא،אאאאאW 

١ J F–אE  Alkylation 
 

+ CH3Cl
AlCl3

HCl
CH3

+
 

 

٢ J F–אEAcylation 
 

+
O
C Cl__CH3

AlCl3

O
C CH3

_

 
 

٣ J אHalogenation 
 

+ Br2

Br
FeBr3

 
 

٤ J אNitroation 
 

NO2H2SO4(conc.)
HNO3+

 
٥ J א

Sulfonation 
 + H2SO4

SO3
SO3H
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