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א CH3

CH3NH2 , CH3NH 
C C N


א CH3CN 

C N 

O
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 CH3NO2 ,
NO2


C SH


א CH3SH 
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" انفصام غير متجانس "{
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١ J אאאsubstitution،א
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FאאE 
 

٢ J אadditionWאאא
אאאאאK 

 
CH2     CH2  +  Br2     CH2BrCH2Br 

FE 
 

٣ J אאFאEelimination،א
אאאאFאא
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++CH3CH2Br  +  NaOH   CH2 CH2 H2O  NaBr 
FאאE 
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K 

٢ J אאאAromatic Hydrocarbonsא،
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 אאF-aneE،אאא
אאFאEאאF-aneE

،F٢ J١E 

F٢ J١Eא 

אאא n 
CH4 1         methane 

 CH3CH3 2         ethane
CH3CH2CH3         3         propane         
CH3CH2CH2CH3 4         butane       

CH3(CH2)3CH3              pentane5 
CH3(CH2)4CH3              6        hexane

CH3(CH2)5CH3 7        heptane
CH3(CH2)6CH3         8        octane

CH3(CH2)7CH3 9        nonane
   CH3(CH2)8CH3 10       decane

 

 אאאאCH2
אMethylene،אא

אאW 

אאWButane C4H10 
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CH CH3  CH3  

CH3   
 JIsobutane 

CH3-CH2-CH2-CH3 
n-Butane 

אאWPentane   C5H12         

C CH3  

CH3  

CH3  

CH3   
 J 

Neopentane 

 
CH3CH2CH2CH2CH3

 
 

– 
N-pentane 

 
CH CH2 CH3  CH3  

CH3  
– 

Isopentane 

אFR-EAlkyl   Group W 
 אFR-Eאא

אCH3-methyl،אא
אFCH3CH2-EEthylKאF 2-2Eאאאא

אא 
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Ethane  CH3CH3 CH3CH2- Ethyl 

Propane      
CH3CH2CH3CH3CH2CH2- N-Propyl 

CH3CH2CH2CH3 
 

n-Butane      

 
CH3-CH-CH3 

CH3CH2CH2CH2-
CH3CHCH2CH3 

            

Isopropyl     
        n-Butyl  
        sec- Butyl 

CH3  

CH3  CH3 CH 
 

Isobutane 
 

_CH CH2 CH3  

CH3  

 
 
 
 

CH3C 
CH3  

CH3   
 

Isobutyl 
 
 
 

Tert-butyl 
 
 

אאCycloalkanes W 
אאאאאאW 

CH2 CH2 

CH2 

 
Cyclopropane 

 

 
 

 

CH2 

CH2 

CH2 

CH2 
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Cyclobutane 

 

 
 

CH2

CH2 CH2

CH2
CH2

 
Cyclopentane 

 

 
 

 
 


CH3  CH2 

 
Ethylcyclobutane 

אאאUPACIW 
 אאאאאאאא

א،אאאW IUPAC    
International Union of Pure and Applied Chemistry.    

אאW 

١E אאאאFאE
אאאאK 

٢E אאאאאאא
אאאKאאאאאא

F JEאאFאEאאאא،
אaneאאא

ylאאW 
 

61 5432

CH2CH3

CH3CH2CHCH 2CH2CH3  
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hexane  3-Ethyl 
  אאאאאFאאE

אא،אאdi،tri،tetra، pentaא
אאא،،KKKKKKאא

،אאאא
אאאW 

 

4 3 2 15
CH2 

CH3  

CH3  

CH3  CH3  CH C 

CH3 
 

2-2-4-Trimethylpentane 
  אאאאאא

אאW 
 

8 7 6 5 4 3 2 1
CH CH2CH

CH2

CH2

CH2

CH2CH3

CH3  

CH3  CH3  
CH3  

CH2

CH2
_

C 
CH3 

 
                    3,3-Diethyl-4-methyl-5-n-propyloctane 

 
  אאא

Wאאאאאא 
 

7 6 5 4 3 2 1
CH CH 2CH

CH 2

CH 2

CH 3  

CH 3  CH 3  CH 2

CH 3 
 

                             3-Ethyl-5-Methylheptane 
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CH3

_

CH2

CH2

CH3  
CH3  CH3  

CH3  

CH2CH2

CH2

CH CH2CH
1 2 4 5 6 7 8

CH CH
CH3 CH3

3
1' 2'

 
 

3-Ethyl-4(1',2',Dimethylpropyl) nonane                            
 

 אאאאאאאFאE
אאאKאאאא

אEאW 

NitroWNO2 FluoroF: 

AminoWNH2 ChloroWCl 

CyanoWCN BromoWBr 

  IodoWI 
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  W 

 

CH3CHCHCH 2CH3  

Br

CH3

1245

3
Cl

3-Bromo-2-chloro-4-methylpentane 
 

 אאאאאא
iso-אneo-אאאאא،

אאאtert-sec-ditriאא
אK 

٢ J٢ J٢אאאאW 

 אnonpolar،א
אא،C1C4אאאא،אC5

C17،אאא١٨א
אאKאא،אא،א

א،אאאאאאאא
FאאEאאא،אאא

K 

٢ J٢ J٣אאאW 

 אא،אא
אאW 

١- אאcombustion W 

 אאא–
אאאKאK 
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+CH4 2O2 CO2 + 2H2O (g)(g)+طاقة 
٢- אHalogenationW 

 אFאאEאCl2אBr2א،
אא،אאאא

،אאW 

F١WE 

+Br2

Bromocyclopentane

+

Br

HBr

 
 

F٢WE 

Chloromethane

HCl
H 

H 

H 

+Cl2H C  + H3C   Cl_


 

CH3  Cl
                   Dicarbomethane

HClCH2  + Cl2  +Cl2


 

hv CHCl3 HCl+CH2Cl2

Chloroform
+Cl2




hν 

hν 

hν 

hν 
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'                     Carbontetrachloride
4

hv
3 HClC  + C  C  ClH +Cl2 1

  
 אאא،

אאא
W 

K אאFEאK 

 אאאאאאא
אאK 

 

AlkaneAlkene

 ضغط

H 2 /Pt ,Pd أو Ni __

H 

C  C  _C  

H 

C  

 
 

CH3CH2CH2CH2CH = CH2 CH3CH2CH2CH2CH2CH2

1- Hexene n- Hexane

H2 , Pt
ضغط



K W 

 אאא،אא،
אGrignard reagentsKאאא

אאK 

 



R-X  +  Mg  RMgX

Alkyl halide Alkyl magnesium halide

اف ثر ج اي
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 אאאא

אאK 

R-MgX + H 2O RH + Mg(OH)X
Alkane 

RMgX+CH 3OH RH  +  Mg(OCH 3)X
Alkane 

CH3CH2CHCH3+Mg CH3CH2CHCH3

Mg(OH)Br + CH 3CH2CH2CH3

           

Br
اف  ثر ج  اي

Mg Br

H2O
 

K W 

אאאK 

 

Alkane
2R - X + 2 Na R - R + 2 NaX

 
2 CH3 CH2 Cl + 2 Na CH3 CH2 CH2 CH3 

K אאאאW 

 אאאאאא
אאא، 

Lithium dialkyl copper ( R2CuLi) אאW 
 

(CH3 CH2)2 CuLi + CH 3 CH2 CH2 Br

CH3 CH2 CH2 CH2 CH3 + CH3 CH2 Cu + LiBr 
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אאאאW 

CH3 CH2 Cl + Li CH3 CH2 Li 
 

(CH3 CH2)2 CuLi + Lil2 CH3 CH2 Li + Cul 

٢ J٢ J٤אW 

 אאאאא،אK
א٨٠٪אא،אאאאאK

אא،אK 

אאRefiningKאא
K 

٢ J٣אalkenesW 
 אא–FC=CE،

olefins،אאאCnH2n،
אCnH2n-2אאC2H4K 

 

C C

H

H H

H

=
120
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٢ J٣ J١אW 

K אאW 

 אאאאאאאאאאא
–aneאאאאalkane–yleneאא،

אאW 

F1-3-2EאאK 

אAlkane אAlkene 

CH3CH3EthaneCH2=CH2Ethylene 
 

Propane CH3CH2CH3 
 
 

n-Butane CH3CH2CH2CH3

CH3-CH =CH2Propylene 
 

Butylene

2-Butylene

CH3CH2CH=CH2

CH3CH=CHCH 3 
 

Isobutane

CH3

CH3    CH CH3


CH3    CH = CH2

CH3

Isobutylene

 
אאאאCH2=CH2–

CH=CH2א( Vinyl group )W 

 



CH2 = CH

Vinyl Cyclohexane

CH2 = CH

Br

Vinyl bromide 

CH2 = CH

Vinyl Chloride
Cl

 
 

אאאCH3CH=CH2א( allyl group)W 
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Cl

CH2CH = CH2

Allyl Choride 

K אאIUPACW 

 אאא،אאא
אIUPACFאאEא

אאאאאאW 

٣E אאאאאFאKE 
٤E אאאא–aneאאאא–

eneK 
٥E אאאאא،אאאא

אK 
אאא،אאא

אאא،אאW 
 

CH3CH-CH = CH-CH3

CH3

145 23

4- Methyl - 2- Pentene
 

אאאW 
CH3CH2CH = CH2

1-Butene  
 

 
CH 3-CH = CH 2

Propene  

 
CH2 = CH2

Ethene 
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3-Chloro -l- Propene
Cl

CH2-CH = CH2

 
 

2-Ethyl-1-Butene 

אאאאאאאא
אאא،אאאKא

אאאאאK 

(6-Methylcyclohexene وليس)
3-Methylcyclohexene 

6

3
2

5

4

1

(1-Cyclohexeneوليس)
Cyclohexene

6

3
2

5

4

1

 
 

אdi ،tri ،tetraKKKKKKאאאא–ene
אאאא

אאאאK 
 

  



1

2 3

4
5

1,3-Cyclopentadiene 
                   

 

2-Ethyl,1,4-Pentadiene

CH2

CH2 = CH-CH2-C-CH2CH
3 25 4

1
3

 

 

1,3,6-Heptatriene
7

6

3

2

5

4

1

 
 
  אאאאFא

אאא1-butene2-butane Eא

Page 23 of 55



א ١٥٣ אא 
אאא אא

  
 

- ٢٦ -  

אא،אאאאK
2-buteneW 

 

Cis-2-butene

C

CH3CH3

H H

C

 
 
 

 

trans-2-butene

C

CH3

CH3

H

H

C

 

 אאFאאאאE
א،אFcis–E،אאF

אEאtransKאא،אא
א،cis-2-butene ،א،٣٧trans-2-butene٩}٠K 

٢ J٣ J٢אאאW 

 אאאאאאא
אא،א،א،

אאאאא،אא
א،אאאאא

אK 

٢ J٣ J٣אW 

אאW 

٦E אאאאW 
 א،H+،אאאא

אאH2SO4אH3PO4K 
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(ايثانول) (اثيلين) الكين

+    H2O
H+ ,

OH

H

H

H

HH

CC C

H

H

H

H

C

 آحول  
 

 אאא،אאאאFא
אאאאאאEאא،

אאW 

CH2 CH CHCH3

H HOH

H+,
CH3-CH = CHCH3

+ +

CH2 = CHCH2CH3

H2O
2-Butanol

2-Butene

1-Butene
 

٧E אאאאW 
( I  , Br, Cl =X ) HX אאKOHK 

 

              آلورو ايثان

اثيلين
CH2 = CH2 +K++CI -+H2OKOH / آحول

CH2

H Cl

CH2

 
אאאא،אאאא

אאא،א،אאW 
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Br

CH2 CH3CH3

HH

CH KOH / آحولCH CHCHCH3 = K++


 

٢ JFE٢ J 
 

+Br-+H2oCH2 = CHCH2CH3H 
١ J FE 

 
١K אא H2SO4אW 
 אאא،אא

א،אאאאאKא
K 

 


OSO3H

مرآز CH2CH2 = CH2 + H2SO4 CH2

H
آبريتات الايثيل الهيدروجينية

 
٢K אPolymerizationW 
 א––א

אpolymersKאאאא،
אאאאK 

WאאW 
 אאאאNaphtha fractionא

א،אאאא٤ J١٠א
אאאאא٧٠٠ J٩٠٠،א

אאאאK 
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אאאאאאאאא
אאK 

אאאאאאCr2O3+Al2O3) (،
אאK 

 
 


CH3CH2CH3

Cr2O3 +Al2O3

700cْ
CH2 = CHCH3

 
 
 

א( X = Cl ,Br, I ) HXW 
 



CC C C+

XH

HX 

هاليد الكيل 
 

(آلوريد اثيل)  آلورو ايثان

CICH2=CH2  +  HCI                  CH3             CH2

 
 

 אאא،א
אאא،אאאא،

Markovnikov's Rule אאK 

CHCH2CH2 = CHCH3 + HCl 

H

CH3

Cl 
 

٢ J 
 

אHydration W 
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 אאאH+אKא
K 



H+

OH

CHCH2CH2 = CHCH3 + H2O 

H

CH3

 
 

٢ J 

٢ J٣ J٤אW 
 אאא،Kא
אאKאW 

١. אHydrogenationW 

אאPt Ni PdFאECatalystsאK 

اثيلين
CH3 CH3CH2 = CH2 + H2

Pt  or  Ni

إيثان 
 

 אא،אאא،
אאאאאאא 

٢. אHalogenationsW 

 אאאאא
אK 

 



CC C C+ X2 / CCI4

X X(X = CI , Br)
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CH2CH2 = CH2   +   Br2 / CCI4                   CH2             

Br Br
 

 אאאאאFאאאE،
אאאK 

٢ J٤אAlkynesW 
 אא–F J

C C JKEאאCnH2n-2،אאא
C2H2،אא،אאspא،

אאKאא
אא٣٠٠٠،אאא

אK 

 אאאCaO
،אCaS2אK 

3C  + CaO  CaC2   + CO
2500 oC

  

CaC2   + 2H2O Ca(OH)2   C2H2 +  

٢ J٤ J١אW 
 אאאאFאIUPACE

אאא،אא،אא
،אאאאא

–yneא–ene אאW 

 CHCH3CH2CCH3C CH HC CH 
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 Ethyl acetylene Methyl acetylene  Acetylene 

  


 

1- Butyne  Propyne Ethyne 

אאIUPACW 
  

CH3CH CH  C C CH2CH

CH3 CH3 

CH3 

Cl  
3-Chloro-2,7-dimethyl-4-octyne 

  
CH3C CCH3 

2-Butyne 
  

  
CH C C CH  

1,3-Butadiyne  
 

 אאאא
א،אאאאאא–yneאא

אאא،אאאalkeneK 

                                 
1-Penten-4-yne 

 אאאאאאאא
א–yne אK 

٢ J٤ J٢אאאW 
 אאאאא

אאKא،א

HC C CH2 CH CH2
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C2C4א،אC4 C16אC17א
K 

٢ J٤ J٣אW 
אאאאא

אאאW 

١. אאאאWDehydrohalgenation  

W 

 

CH3CH CH

BrBr

H

1,2-Dibromopropane Allylbromide

Propyne

[ CH3CH = H ]

Br

C

 C CCH3 H

KOH

EtOH

NaNH2 /

  

٢. אאW 

אאאאW 

HC C - Na+ + CH3Br NaBrHC C CH3 +
liq NH3

 
 

NaI+HC C- Na+ CH3CH2I+
liq NH3 HC C CH2CH3 

  

C C-Na+CH3 CH3CH2Br+
liq NH3 CH3 CC CH2CH3+ NaBr

 
    Sodium propynide 
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 אאאאאאא
אאאאK 

אאאאW 
 אאאאא

אא،אאאאW 

١ J אאאWאאאא
אאאאW 

 

    
CH4 + O2 + +2CO 10H22HC CH

  
 
٢ J אWאאאא

א،אאאא،
אאאאFאE

אאאא
אW 

 

CaCO3 CaO CO2+  

Calcium carbonate                                                                        
  

CaO + CaC23C CO+
2500

  
                  Coke             Calcium carbide 

 

2H2O+CaC2 HC CH + Ca(OH)2
25Cْ

 
                       Acetylene  
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٢ J٤ J٥אW 
אאאאW 

 אאא،אאאK
אאאאאאאW 

١. אW 

 אאאאאא
א،אאK 

  

C C RR + H2 C = C
R R

HH
RCH2CH2RH2\NiPd or Ni

  
 

אאאאNi-

B2 אאאPd + Pb(OAc)4Linders  catalyst  

Pd/CaCO3) K 

٢. אאW 

 אאאאאאא
אאW 

  

+Cl2CH3 CH3C C C = CCH3 CH3

Cl

Cl Cl

Cl

CH3 CH3

Cl

Cl

C    C

1,1,2,2-Tetrachlorobutane 
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٣. אאW 

 אאאאא
،אאאאא

אאאאאK 
  

CH3 C CH C = CH2CH3

Cl

Cl

CH3 CH3

Cl

CHCl HCl

  
2,2-Dichloropropane 

٤. אW 

 אאאא
א mercuric sulfate ،א

אאK 
  

H

O

C
OH

H H

H
C = CH2O+CHCH    CH3

HgSO4

H2SO4

  

Enol                                         Acetaldehyde
  

CH3 + H2OC CH

OH

C = CH2CH3 CH3 C

O

CH3H2SO4

HgSO4

 

Acetone      
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٥. אW 

 אאאאאאא
אאW 

 

RَCCR

RCOOH RCَOOH

R

O

C OH

O

C

O

CR Rَ

+ Rَ

O

C OH

+

1)KMnO4 /OH-

1)KMnO4 /OH-

2)H2O / OH-

2) 100Cْ / H +

1)O3

2)H2O /Zn Or H2O2 
                       

٢ J٤ J٦אאאאאאא 
אאאאאאאאא

אKאאאאאאא
אא(PVC) אא

אאאאAאא
אאK 

אאאאאאאא
אאPayragylineK 
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אאאא  

אאאא  




א



א




٣
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٣ J١W 
 אאאאאאא

אאאKאאא
א

אאאאאאK 

 אאAromatic) EאFאאאאE
אאאOCH3 J،

COOH J،COOCH3 J J J J JאאC6H5 J
אאאC6H5 J،

אאאא،אאאאאאFE
אאK 

٣ J٢אW 
 אC6H6אאאאא

אאאאאKא،א
אא،אאאsp2אKא

–אאF١٣٩ (A˚،אאאC=C
A˚)١٣٢E،אאאC-CA˚)١٥٤KEאא

אאKekule W 

 
III                   

 אI،IIKאאHybridא
I،IIKאאאא

Delocaized 
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٣ J٣אאW 

אאאאאW 

١K אאאאא
FEאאאPF

אEK 
٢K אK 
٣K אאאK 
٤K FHuckels ruleEאאא

אאπאא4n+2)EKKKKKKKF2,3,1,n = 0E
אאFאπEא

אnF١EאאF٦EW 
 

(4x1+2) = 6 
 

 אאאאאFאאE
אW 

 


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 

אאאW 

 
+

   

-

  

٣ J٤אאאW 
א،אאK٨٠ºאא

٥}٤ºאאאא
א

אאπK 

٣ J٥אW 
 אאאא

אW 

١K אאאאאW 
אאאאאאW 

Page 39 of 55



א ١٥٣ אא 
אאא אא 

  
 

- ٤٥ -  

 

 CH2CH3

 
Ethylbenzene 

 I

 
Iodobenzene 

Br

 
Bromobenzene 

  

 NO2

 
Nitrobenzene 

אW 

 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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 אאא،אא
phenylאאאאאK 

CH2CH2OH

 
2-Phenylethanol 

CH3CHCH2CH3

 
2-Phenylbutane 

 אאאBenzyl
אאBenzal،אאא

BenzoK 
 

CCl3

 
Benzotrichloride 

CHCl2

 
Benzalchloride 

CH2Cl

 
Benzylchloride 

٢K א  
אאKאאאFOEortho 

א    א א א Fm Emetaא 
 א א   א Fp EparaK א  
אאKאBenzene.

،אא،אאאW 

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-אאW 

CH 3

CH 3

 
p-xylene 

CH3

CH3 
m-xylene 

CH3
CH3

 
o-xylene 

אא 

CIF

NO21
2

3

4

5

6

 
 

3-chloro-5-fluronitrobenzene 
Fא

١אE 

 

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) 

Fא
١אE 

OH
BrBr

Br 
 

2,4,6-tribromophenol 

) א
١אE 
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٣ J٦אאW 
،אאאאאא،

אאאאאאKאאא
אאאאא

אאאאא
،א

אK 

K

CH3(CH2)5CH3

Al2O3 
_CrO3/ 500 Cْ

Pt / 400 Cْ

CH3

Toluene

+ 3H2



CH3 Al2O3 _
+ 3H2

Pt

 550 Cْ

Benzene
 

 

٣ J٧אאW 
 אא،אאא

אאא،אאאאK
אאאW 

 אאאאא
אW 
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K אHalogenationW 

 א،א
אFאאאEאא،אא

،אאאאאFאאE،
אאאאאא،א

אKאא
אא،אאאאאא

אאאאא
אK 

CH3

CH2Cl CHCl2 CCl3

CH3 CH3

+

Cl2

Cl

Cl2Cl2

ضوءضوء ضوء

Cl2/FeCl3Toluene

Benzoal
chloride

Benzoyl
chloride

Benzotrichloride

o-chlorotoluene p-chlorotoluene 

K אאW 

 אאאאאא
אאאאא

Kאאאאאא
אאאא

K 

 

Page 44 of 55



א ١٥٣ אא 
אאא אא 

  
 

- ٥٠ -  

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 

،אאא
אאא،אKEthylbenzene

Cyclohexane K 

CH2CH3
 Ni,Pt or Pd

Ethylbenzene

+ 3H2

Ethylcyclohexane

CH2CH3

 

 JאאאאW 

 אFאאאאEא
אאאאא،א

אאא،א
،אאאא

אאאאא،
אאאאאא،
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אאאאא
אאא،אאאאאW 

١ J F–אE  Alkylation 
 

+ CH3Cl
AlCl3

HCl
CH3

+
 

 

٢ J F–אEAcylation 
 

+
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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٣ J٨אאאW 
 אאאאא،

אאאKאאאא
א،אאKAnisole

אאאאnitroanizole K
אאאK 

+
HNO3

H2SO4

OCH3 OCH3

NO2

OCH3
NO2

 
 אא

א–אא
אK 

HNO3

H2SO4

NO2

NO2

NO2

 
 אאאאאFR+،=O

CH3C+،NO2+،Br+،H+Eאאאאא
אאאא،א

א،אאאאא
אW 

١. א–א
אאאאW 

-NH2(-NHR,-NR2) ,-OH >-OR,-NHCOCH3 > -C6H5 ,-R 
FREאK 

٢. א–אאK 
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-F,-Cl, - Br)E 

٣. אKאאW 

-NO2, -N+(R)3,-C=N,COOH( -COOR ),-SO3H,-CHO,-COR K 

 

אאאאאאW 

 א،א
אאאK 

p-bromonitro
benzene (62%)

o-bromonitro
benzene (38%)

+
Br2,Fe HNO3

H2SO4

NO2

NO2

Br
m-bromonitobenzene

NO2

Br2,Fe

Br

HNO3

H2SO4

Br Br

NO2

 
٣ J٩אאאW 

 אאאאאא
אKא

FE،אא،אKא
אFאKEאא

،אKאאאאא
אאא،אאאאK
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אאאאאא  

אאאא  




א
א


א




٤

Page 49 of 55



א ١٥٣ אאא 
אאא אאא 

  
 

- ٥٨ -  

٤ J١W 
 אאאא،

אא،אאאR - X،R
،Xאאאאא،

אאאאא،אK 

٤ J٢אאאW 
 אאאאאא،

אאאאאאאאאKא
אאWאאאאK

אאאAlkylאFא
Eאא،IUPACאFEאא

אאW 

 

1˚ halides 

א 

CH3CH2CH2Br CH3Cl 

(n – propyl bromide) (Methyl chloride) 
1 - Bromopropane Chloromethane 

 

2ºhalides 
א 

 CI

 
(Cyclopentyl chloride) 

Chlorocyclopentane 

CH3 - CH - CH3

I

EIsopropyl iodide) 
2- Iodopropane  

3º halides 

א 

 

C - CH3

Br

CH3-

CH3

 
(tert-Butyl bromide) 

Br

CH3

CH3 - CH2 - CH2 - C - CH = CH2

 
3-Bromo-3-methyl-1-hexene 

אאאאW 
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CH2X
 

Benzylhalide 

CH2 = CH 

X  
Vinylhalide 

_

X

CH2 = CH CH2

 
Allylhalide 

 
אאאאאאאW 

 
CH2Cl2 

(Methylene chloride) 
Dichloromethane 

 

CHCl3 
(Chloroform) 

Trichloromethane 
 

CCl4 
(Carbontetrachloride) 
Tetrachloromethane 

 
 

C - CH2CH3

Br

CH3-

Br

 
2,2-Dibromobutane 

 

CHI3 

 

 
(Iodoform) 

CHBr3 

 

 
(Bromoform) 

٤ J٣אאאW 
 אאאא،אא

אאאאאא،אאאאא
אא،אא

אKאאאFאא
אEאK 

٤ J٤אאאW 
 אאאאאא

W 
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١. אאאאאFאאE 

 אאאאאא
אאאK 

 

ضو او حرارة
UV or heat 

Cl2
CH3CH2CI + HCI + ...CH3CH3

 
 

 

CH3 - CH = CH2 CH2 - CH = CH2 + HBr
Br2

UV or 
Br  

 

٢. אאאא 

 אאאאאא
אאW 

CCl4

HCl
CH3 - CH = CH2 CH3 - CH - CH3

Cl  
אא

אאW 

R-O-O-R
HBr

CH3CH2CH2

Br

CH3-CH = CH2 

 
 

אאאאאאא
W 

HCl
CCl4CCl4

CH3CHCl2CH2 = CH 

Cl

HClCH CH
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٣. אאאאFאאE 

 אאאאאHXא
אSOCl2אאFPCl5 , PCl3 , PBr3EאW 

 

ZnCl2 / 150ْ
HCl

5 CH2 +H2OCH3(CH2)CH3(CH2)5 CH2OH

Cl
NR3 CH3CH2Cl + SO2 + HClCH3CH2OH + SOCl2  

 
 

CH3CH2OH +PBr3 CH3CH2Br + P (OH)3

 

٤ J٥אאW 
 אאאאאא
אאFאKEאאאאאאא

אFאKE
אאKKKK 

١K אאאNucleophilic substitution reactions 

 אאאא
אאFאאאE

אאאאא،אא
אאאאאאW 

R3Cδ+χδ-                      R3C-Nu  + χ – 

 

אאאאW 
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----
O

SR , SH , CH3NH2 , NH3 , - O - C - R , OR ,OH
-N (CH3)3 , HN (CH3)2 , CN - ,R - C = C

..

 

 אאא،אא
אאW 

 

CH3CH2CH2Br
KOH
H2O CH3CH2CH2OH

 

٢K אFאאFEEEElemination reactions 

 אאאאאאאא
אFאאאאEאאK 

 

CH3 - CH = CH2
(Or) CH3CH2O - Na+

/
KOH

EtOHCH3CH
Br

_ CH3

 

٣K     אא-4 

K Grignard formation 

אאאאאK 

etherMg+CH3CH2CH2Br CH3CH2CH2MgBr 

         א א   
،אאאאאK 
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K א 

אאW 

CH3CH2CH2Br + 2Li CH3CH2CH2
-Li+ LiBr+ 

אאאאאK 

٤ J٦אאאW 
 אאאאא

אD.D.T.K 

C

H

CCl3

Cl Cl

D.D.T 
 

 אWCF2–CF2]nTeflon[–אאא
אאאאא–[H2–CCl2]n–א

אKPVC –CH2 – CHCl2-]n[–אאאאK
אHCX3haloformאCF3CHClBrאCCl2F2CCl3F

אא،אאאא
אאאKאאא

אאאAntibioticsאAntifungus 
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