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_

RCOOH H2O+ RCOO +
+

H3O 
 אאאאא

אאאKאא
Wאאאא 
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R C

O
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O

CR
_

R C

O

O

_

 

אאאאאW 

١. אאElectron-withdrawing groupW 
 אאאאאא

אאKאאאא
אW 

   .....,  -COOH , -SO3H , -CN , -NO2 , Br , Cl ,F                           
אp-Nitro Benzoic acidBenzoic acid 

-NO2אאParaK 

٢. אא :Electron-donating group 
 אאאא،א

אאא،
W 

-OH , -NH2 , -OCH3 , -CH3 

אאאא
אCH3 JאאאאK 

אאאאא
FInductetive effectEאאא

אאאFpKaEא
FChlorobutyricEW 

CH3CH2CH2COOH
PKa = 4.82 PKa = 2.85

CH3CH2CHCOOH

Cl

 PKa = 4.05

CH3CHCH 2COOH

Cl

 PKa = 4.52

CH2CH2CH2COOH

Cl
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1Z
א 

 

 92W   6W   2W 

אאאKaא
 pKaאאאW 

 

אKapKaאK 
  تزداد الحموضة  Kaزيادة  
  تقل الحموضة  pKaزيادة  

 
אאאאW 

א Ka pKa א 
HCOOH 1.77*10-43.74  

CH3COOH 1.76*10-5 4.47  
CH3CH2COOH 1.43*10-54.85  

٨ J٥אאW 
אאאאאאאא

אא،אאאW 
١. אאאאW 

RCH2 OH OR R C H

O

H2Cr2O7
RCOOH + Cr

+3
 (  (  أخضѧر اللѧѧون  

 
٢. אW 

 אאK(Ar)R-CNאא
אאאK 

Ka  = [  RCOOH  ]

[  RCOO  ]
_

[  H  ]
+

_ log Ka = pKa
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RCN
CN

_
 

R-X 
אאאK 

RCN
H3O

+
,  

RCOOH  +  NH4
+

 
٣. אW 

 
R

C2H5

KMnO4 ,  

KMnO4 ,  

COOH

Ethyl benzene Benzoic acid 
٨ J٦אאW 

אאאKא
אאK 

١. אאאאאW 

CH3COOH  +  NaOH CH3COO Na  +  H2O

_
+

Acetic acid Sodium acetate 

Ph COOH  +  NaOH Ph COO Na  +  H2O 

_ +

Benzoic acid Sodium benzoate 
،אאאא

אאW 
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RCON
 

R-C-O-C-R

O

(Ar) R COOH  +  NaHCO 3 (Ar) R COO Na  +  H 2O  +  CO2

_ +

 
אא،אאK 

٢. אא،W 
               אאRCOClאאRCOORאא

 
א 

٨ J٧אאW 
אאאאF-OHE

אOR JRCOO-Cl-–NH2א
אאאאאאא

אאאאאאא
אאאאאW 

א  אא 
O

CCH3 Cl Acetyl chloride 
א

R C X

O


O

CCH3 Ethyl acetateOC2H5 
 

R C OR

O



NH2C

O

Benzamide
 

א
R C NH2

O

 

OCH3 C

O

C

O

CH3 Acetanhydride
א

R C

O

O

O

C R

_ +
O

CCH3 Sodium acetateO Na 
א 

R C

O

O M
_ +
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٨ J٧ J١אא 

Wאא:Acid halides  
א - ic acidאאא-yl halide،

אאW 

 
Wאא:Esters   
א-ic acidאאא-ate،אאא

אאאאFאאKEW 

CH3 C OH

O

Acetic acid

O

OC2H5CCH3

Ethyl acetate 
WאאAmidesW 
אAcidoic JאאאamideKW 

CH3 CH2 C OH

O O

NH2CCH3 CH2

Propanoic acid Propanamide

 
אWאאAcid anhydridesW 

אacid.Anhydride 

CH3 C OH

O O

ClCCH3

Acetic acid Acetyl chloride
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C

O

O

O

OH O

O

C C

Benzoic anhydrideBenzoic acid
 

Wא:Acid salts 
אא،אאאאא
אאK 

CH3 C OH

O

Acetic acid Ammonium acetate

O

O NH4CCH3

_ +

 

٨ J٧ J٢אאאאאW 
אאאאאאא

אאא،אא
،אאאאאאK

אאFאאEאאא
Kאאאאא 
אאא،אא

אאאאאאאK 

R-C-NH2 R-C = NH2
+

_
OO

,.. C

O

R NH2
.. +

 
אא  אא 

 אאאאאא
אK 
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٨ J٧ J٣אאW 
אK 

R C

O

NH3

OR

SCO1 2

OH

in Benzene

ROH

Na

NaOH

H2SO4
O

O

C R 

O

CR R C

O

O

C ORR 

H+

Acid

O

CR OR

O

CR O
+-

anhydride

Amide
salt

Ester

Acid Acid

Acid
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אאW 
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אאאK 
 

אאW 
אאאW 

١. אK 
Kאאא .٢ 
٣. אאאאאאאאאאK 

 
אאאW 

אאא90K٪ 
 

אאW 
K 

 
אאW 
١. Overhead Projector K 
٢. K 

 
אאW 

אאאאK   
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٨ J١W 
 אאFE

אFEFKEא
אאאאFKEאא

אאR3N , R2NH , RNH2RאK 
אאאאאא

אאאאאא
אאאאאFאEא

אאאK 
٨ J٢אW 

٨ J٢ J١אW 
אאאW 

3O  2O  1O   


א

אK 


א

K 

א
אK 

א 

  (C2H5)3N

Triethylamine
(CH3)2NH

Dimethylamine
CH3NH2

Methylamine
 



N

Pyridine

NHCH3

N-Methyl aniline

NH2

Aniline
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٨ J٢ J٢אW 
WאאW 
אאאאamineא

אאW 

CH3NH2

Methylamine (1)
o

 

CH3

Dimethylamine (2)
o

CH3    NH

 

CH3

CH3 CH3N

Trimethylamine (3)
o

CH3CH2CHNH2

CH3

(1)
o

sec-Butylamine
 

CH3CH2- N - CH3

CH3

Ethyldimethylamine(3ْ) 

 

אאאאW 

NH2

NO2

O-Nitroaniline 

NH2
Cl

Cl

Cl

2,4,6-Trichloroaniline 

NH(CH3)

N-Methylaniline

אאאאא

AminotolueneאToluidineאP- ToluidineK 
א،אאאא

אאW 

CH3 NH2

p-Toluidine 
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Pyrrolidine

N

H

 

N

H
Pipyridine 

N

Pyridine 

N

H

Pyrrole

N

Quinoline

WאאW 
אאאIUPACאאא

Aminoאא
אא،אאא

אW 

NH2

CH3 CH2 CH CH2 CH CH3

CH3

5-Methyl -3-aminohexane

CH3 CH CH2 CH      CH3

NH2

2-Amino-4-phenylpentane

H2N CH2 CH2 CH2 COOH

4-Aminobutanoic acid 

NHCH3 CH CH2 CH3

CH2CH2CH2CH3

2-(N-Ethyl amino)hexane

COOH

NH2

P-Aminobenzoic acid 

 

WאW 
אאאאFAmineEFAmmoniumE

אFAnilineE(Anilinium)אאאאא
אW 
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NH3 Br
+ _

Anilinium bromide

CH3-N-CH3 I

CH3

CH3

+
_

Tetramethylammonium 
٨ J٣אאאW 

 אאאאאאאא
אאFEW (C2H5)2NH, (CH3)3N, (CH3)2NH, CH3NH2  

אאאאF٤ J١١E
F11Eאאאא

אאאאK 
אאאאאא،

אאאאאא
Kאאאא

אאFאאEאאאא
אאאאאא

אF8-1KE 
אF8-1EאאאאאK 

 
אאא

א
א 

CH3CH2CH2Propane 44 - 42  
CH3CH2NH2Ethylamine 45 17  
CH3NHCH3Dimethylamine45 7.5  
CH3CH2OHEthyl alcohol 46 78  

HCOOHFormic acid 46 100.5  
 אאאאאאאא
،אאאKאא،אא
אK 
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٨ J٤אW 
א،،אאאא

אאא
אאK 

+
_

HXRNH2 + [ RNH3 ] X 
אאא،אאא

אאאאאאאπ
אאא،אאא

אאW 

NH2.. NH2
+

NH2
+

[ ]_

_

_
NH2
+


Resonance structures of aniline 

FאאאE 
אאאאאא

אNO2–אSO3H–אK 
אאאא

אOCH3–אא،אא
אאאאאאא 

NH2NH2

OCH3 NO2

NH2

> >

                            تقل القاعدية باتجاه السهم  
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 אאאאא
אאאא،אא

אאאא،א،אאא
אאאאאאאא

אאאאאאאא
KbאאK 

R NH2   +   H2O R NH3   +   OH
+ _

Amine Alkylammonium ion 

K b
 

=
][

+
OH

_
[ ]

_
R NH2

[ _R NH3]

 
 KbאKKא

אאKb  pKbא
pKbאאאW 

(CH3)2 NH CH3NH2 NH3 NH2
 

5.1 * 10=K b

4_


4.4 * 10=

4_

K b
1.8 * 10=K b

5_

K b = 4.2 * 10
10_


3.29=pKb

3.36=pKb
4.74=pKb

9.38=pKb 
   (CH3)3 N 
   4.26=pKb 
   

=Kb 5.5 * 10
_10
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٨ J٥אW 
אW 

Wאאאאאאאא
אאW 

 J אאW 

OH
_

H3N +
Alkyl halide

R    X R NH3 X
+

R NH2 + H2O X+

Primaryamine 1
o

 
 J אאאW 

1
o

(     ) 2
o

 أميѧѧѧن ثѧѧѧانوي

CH3CH2NH2
1) CH3Cl

2) OH
CH3CH2NH

CH3

(     )

   أمين أولي

 
אאאאאא 

–אאאאW 
K אאאאאKאא

אאאאאאאLIAIH4
אאאK 

CH3 NO2
H2 / Pt 

CH3 NH2

Nitromethane Methylamine 

 NO2
Fe / HCl Na2CO3 

 NH3Cl
_+

NH2

K אאאאאאK 
אאא،אא

אLIAIH4אאאאאא
אK 
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CH3 CH2 CH2 NH2 
H2 / Pd    or

LiAlH4 / Ether 
NCH3CH2 C 

H2 / Pd
CH2 NH2C N

WאHofman degradationאא
אאאאNaOBr

FאאאEאאW 

CH3(CH2)4 C NH2  +  Br2  CH3(CH2)4 NH2  +  By Products
4NaOH

H2O

O

 
אא،אאאא

W 
١ J אאאK 
٢ J אאאNitroalkanesK 

٣ J אאאא
PhenylamineאאאNitrobenzeneא

אאאאאK 
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٨ J٦אW 
אאW 

١ J אאאHClאW 

CH3 CH2 NH2  +  HCl CH3 CH2 NH3 Cl
_+

 

(CH3)3 N   +  HCl (CH3)3 NHCl

_
+

 
٢ J אאNitrous acidW 

 J אאאא–אא
NaNO2 אאF J٥E

אDiazonium saltsאאאK
אא،אאא

אאאK 

Ph NH2  +  HNO2
0-5

O

C
Ph N2

+

Diazonium ion 
 
 J אאאאאFא

HClNaNO2Eאאאאא
،אאאאאא

NitrosoamineFKE 
אאאא

אאW 
 +   N2אHNO2

 

CH3 (CH2)4 CH2 NH2

(1) amine
o
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 +   H2O
CH3 CH2-N-CH2 CH3  +  H2O

N=O

N-Nitrosodiethylamine
HNO2

CH3(CH2) NH

2   amine
o

 
No reactions.HNO2(CH3 CH2)3 N 

٣ J אאאאאאW 
 Jא  Jא   Jא 

١K אאW 
אאאאא

K 

Br2 / H2O

NH2

Aniline 2,4,6-Tribromoaniline

Br

Br

Br

NH2

 
אאא

،אאאאK 

(CH3CO)2O

Aniline

NH2

Br2

NHCOCH3 NHCOCH3

Br

H2O / H
+

NH2

Br

p-Bromoacetanilide p-BromoanilineAcetanilide 
٢K אאW 

אאאא
אא–N+H3אא

אאאp- Nitroaniline
אW 
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NH2 NHCOCH3

(CH3CO)2O

H2O

H2SO4/15C
O

H2O/H
+

NH2

NO2

NHCOCH3

NO2

P-NitroanilineP-Nitroacetanilide 
 

٣K אאW 
אאאאא–

K 

H2SO4

NH2

180-200  C
O

NH3

SO3

NH3HSO4
+ _

_

+

Aniline Anilinium hydrogen
        sulphate

Sulphanilic acid
 

٨ J٧אאאW 
،א
H2N-(CH2)6-H2N"1,6-hexamethylenediamine"،אא

hexamethylenediamine
urotropinאאא،WC6H12N4א٢٧٠

oKאאFformaldehydeE،
אF٣٠E٪אF٢٧E٪א٩٥o 

אא،אאאא
אhexogenאoctogenאאא،

אKאאאאאאC6H5-NH2 aniline
אא،אאאאאא

אא،אאאאאא،א،א

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


א ١٥٣ אא 
אאא א 

  
 

- ١٢٨ - 

אאאא،א
FhydroquinoneE،אאא
אאאFאKE 

אא،אא
،K 
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אא 
אאאW 

١K ،אאKאאא،אWא
١٩٨٩ 

٢K א،א،Kאא،אW١٩٩٠א
٣K א،Kאא،א،א،١٩٩٦ 
٤K ،אKא،א،א،١٩٩٨ 
٥K א،א،אא،Kאאא،

א،א،٢٠٠٠ 
    
  
  

WאאאW 
1.Fessenden, Ralph J.and Fessenden, Joan S. Organic Chemistry ,2nd ed, PWS, Boston 
1982. 
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א 
١ J١W  K K K K K K K K K K K K K K K K K K K K K K K K K  J٢ J 
١ J٢אאFunctional GroupW  K K K K K K K K K K K K K K  J٣ J 
١ J٣אאאW  K K K K K K K K K K K K K K K K K K K K  J٥ J 

  K K K K K K K K K K K K K K K K K K K K K K K K K K K  J٨ J 
א٤א J١  K K K K K K K K K K K K K K K K K K K K K K K  J٩ J 

٢ J١אW  K K K K K K K K K K K K K K K K K K K K K K K K J١١ J 
 JאW  K K K K K K K K K K K K K K K K K K K J١١ J 

٢ J٢אAlkanesW  K K K K K K K K K K K K K K K K K K K K J١١ J 
אFR-EAlkyl   Group W K K K K K K K K K K K K K K K K J١٣ J 

אאCycloalkanes W  K K K K K K K K K K K K K K K J١٤ J 
אאאUPACIW K K K K K K K K K K K K K K K J١٥ J 

٢ J٣אalkenesW K K K K K K K K K K K K K K K K K K K K K J٢٢ J 
WאאW K K K K K K K K K K K K K K K K K K J٢٨ J 

٢ J٤אAlkynesW  K K K K K K K K K K K K K K K K K K K K J٣١ J 
٢ J٤ J١אW  K K K K K K K K K K K K K K K K K K K K J٣١ J 

אאאאW K K K K K K K K K K K K K K K J٣٤ J 
2-5 K K K K K K K K K K K K K K K K K K K K K K J٣٨ J 

א٥ J٢ K K K K K K K K K K K K K K K K K K K K K K J٤٠ J 
٣ J١W K K K K K K K K K K K K K K K K K K K K K K K K K J٤٢ J 
٣ J٢אW  K K K K K K K K K K K K K K K K K K K K K K J٤٢ J 
٣ J٣אאW  K K K K K K K K K K K K K K K K K K K K K J٤٣ J 
٣ J٤אאאW  K K K K K K K K K K K K K K K K K K K J٤٤ J 
٣ J٥אW K K K K K K K K K K K K K K K K K K K K J٤٤ J 
٣ J٦אאW  K K K K K K K K K K K K K K K K K K K J٤٨ J 
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٣ J٧אאW  K K K K K K K K K K K K K K K K K K J٤٨ J 
٣ J٨אאאW  K K K K K K K K K K K K K K K J٥١ J 

٣ J٩אאאW K K K K K K K K K K K K K K K J٥٣ J 
  K K K K K K K K K K K K K K K K K K K K K K K J٥٤ J 

٨ J٣  K K K K K K K K K K K K K K K K K K K K K K J٥٦ J 
٤ J١W  K K K K K K K K K K K K K K K K K K K K K K K K K J٥٨ J 
٤ J٢אאאW  K K K K K K K K K K K K K K K J٥٨ J 
٤ J٣אאאW  K K K K K K K K K K K K K K K K K K K K K J٥٩ J 
٤ J٤אאאW  K K K K K K K K K K K K K K K K K J٥٩ J 
٤ J٥אאW  K K K K K K K K K K K K K K K K K K K J٦١ J 
٤ J٦אאאW  K K K K K K K K K K K K K K K K K K K J٦٣ J 

  K K K K K K K K K K K K K K K K K K K K K K K J٦٤ J 
א  K K K K K K K K K K K K K K K K K K K K K K  J٦٦ J 

٥ J١W  K K K K K K K K K K K K K K K K K K K K K K K K  J٦٨ J 
٥ J٣אW  K K K K K K K K K K K K K K K K K K K K K K J٦٩ J 

אW K K K K K K K K K K K K K K K K K K K K K K K K J٧١ J 
٥ J٤אאאאW  K K K K K K K K K K K K K K K J٧٢ J 
٥ J٥אאW K K K K K K K K K K K K K K K K K K K J٧٣ J 
٥ J٦אאW  K K K K K K K K K K K K K K K K K K J٧٥ J 
FאאE  K K K K K K K K K K K K K K K K K K K K K K J٧٨ J 

٦ J١W  K K K K K K K K K K K K K K K K K K K K K K K K K J٨٢ J 
٦ J٢אאW  K K K K K K K K K K K K K K K K K K K K K K J٨٢ J 

אאאאW  K K K K K K K K K K K K K K K K K K K K J٨٣ J 
٦ J٣אאאW  K K K K K K K K K K K K K K K K K K J٨٤ J 
٦ J٤אאW  K K K K K K K K K K K K K K K K K K K K J٨٥ J 

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


١٥٣ א א 

א אא  

 
  

 

WאאאW K K K K K K K K K K K K K K K K  J٨٦ J 
٦ J٥אאW  K K K K K K K K K K K K K K K K K K K K  J٨٦ J 
FאאE K K K K K K K K K K K K K K K K K K K K K K J٨٧ J 
FאאE  K K K K K K K K K K K K K K K K K K J٨٩ J 
٧ J١W  K K K K K K K K K K K K K K K K K K K K K K K K K J٩١ J 
٧ J٢אאאW  K K K K K K K K K K K K K K K K K K J٩١ J 
٧ J٣אאאאאW  K K K K K K K K K K K K K K J٩٣ J 
٧ J٤אאאW  K K K K K K K K K K K K K K K K J٩٤ J 
٧ J٥אאאW  K K K K K K K K K K K K K K K K K J٩٥ J 
FאאE  K K K K K K K K K K K K K K K K K K K K K K J٩٨ J 
FאאE  K K K K K K K K K K K K K K K K K K J٩٩ J 
٨ J١W K K K K K K K K K K K K K K K K K K K K K K K K  J١٠١ J 
٨ J٢אאW  K K K K K K K K K K K K K K K K K  J١٠١ J 
٨ J٣אאאאW  K K K K K K K K K K K K K  J١٠٣ J 
٨ J٣אאאאW  K K K K K K K K K K K K K  J١٠٤ J 
٨ J٤אאW  K K K K K K K K K K K K K K K K K K  J١٠٤ J 
٨ J٥אאW  K K K K K K K K K K K K K K K K K  J١٠٦ J 
٨ J٦אאW K K K K K K K K K K K K K K K K K  J١٠٧ J 
٨ J٧אאW K K K K K K K K K K K K K K K K K  J١٠٨ J 
٨ J٧ J١אא K K K K K K K K K K K K K K  J١٠٩ J 
FאאE  K K K K K K K K K K K K K K K K K K K K K  J١١٢ J 
FאאE  K K K K K K K K K K K K K K K K K  J١١٤ J 
٨ J١W  K K K K K K K K K K K K K K K K K K K K K K K K  J١١٧ J 
٨ J٢אW  K K K K K K K K K K K K K K K K K K  J١١٧ J 
٨ J٣אאאW  K K K K K K K K K K K K K K K K K  J١٢٠ J 
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١٥٣ א א 

א אא  

 
  

 

٨ J٤אW K K K K K K K K K K K K K K K K K K K K K  J١٢١ J 
٨ J٦אW  K K K K K K K K K K K K K K K K K K K K  J١٢٥ J 
FאאE  K K K K K K K K K K K K K K K K K K K K K  J١٢٩ J 
FאאE  K K K K K K K K K K K K K K K K K  J١٣١ J 

אא K K K K K K K K K K K K K K K K K K K K K K K K K K  J١٣٢ J 
אאאW  K K K K K K K K K K K K K K K K K K K K K K  J١٣٢ J 

WאאאW  K K K K K K K K K K K K K K K K K K K K  J١٣٢ J 
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