
 

 

  

אא 

אאאא  




א



א







٩





 

 



١٧٠ א אא 

א אא אא 
 
  

- ٢٣٧ -  

אאW 
 אאאא،אאאאא

אאאאאK 
 

אאW 
אאW 

• אאאאK 
• אאאK 
• אאאאK 
 

אאאW 
אאא٩٠K٪ 

 
אאאW 

K 
 

אאW 
Overhead projector 

 
אאW 

K 
 
 
 
 

 
 
 

  



١٧٠ א אא 

א אא אא 
 
  

- ٢٣٨ -  

:1-9W 
אאאא،

(organic)אאא
א،אא،

א،אאא،אא
א،אאאא1828 wohlerא
אFאEא

א،אאW 
                                  O 

224 NHCNHOCNNH −−⎯→⎯∆
 

א 
אאאאא،

אK 
אאאא،אא

אאא،אאאא
،אאאא

אאאאK 
אאאאאא

א،אאאא،
אאאאאאאא،א

אאאאאא،אא
אאא،אאאא،

אאאאאאאאאK 
אאאאאאאא
א،אאאאאא،א

אאאאאא،אא
אא(Functional Groups)،אאאאא



١٧٠ א אא 

א אא אא 
 
  

- ٢٣٩ -  

אאאאאאאא،
אאאאא–OH

אsp3،אא
אאא،אאאאאא

א،אאאאK 
2-9WאWHydrocarbons 

אא
W 

 JW 
אאא

،אא-אאK 
אW 

אאSaturated 
א-alkanes                . 

Ethane CH3 - CH3   
אאUnsaturated    

א-،א Alkenes אא
-FC=CEאalkynes אא-

FC≡CEאאא،אא
אK 

 JאאאAromatic Hydrocarbons      
אאאאC10H8K 

 
 
 
 
 



١٧٠ א אא 

א אא אא 
 
  

- ٢٤٠ -  

:3-9אWAlkanes  
אאאא،

אאאKאאאאאאא
אאא،אאאK 

אאאW 
אאאאאאCnH2n+2 n

FnZ١،٢،٣،٤KKKKKKKאEnאאKאא
א،א،

אK 
אW 

אאF-aneEאאא 
אאFאEאאF-aneE،

F١٠-١EK 
א אא n 
CH4  Methane 

CH3CH3 Ethane 
CH3CH2CH3 Propane 

CH3CH2CH2CH3 Butane 
CH3(CH2)3CH3 Pentane 
CH3(CH2)4CH3  Hexane 
CH3(CH2)5CH3  Heptane 
CH3(CH2)6CH3  Octane 
CH3(CH2)7CH3  Nonane 

(CH2)8CH3CH3  Decane 
      אאא אCH2

אmethylene 
אאאא 



١٧٠ א אא 

א אא אא 
 
  

- ٢٤١ -  

١WButane      C4H8 

                    CH3-CH2-CH2-CH3                               CH3-CH-CH3                     
                 

      CH3 
 JIsobutanen-Butane 

 
٢WPentane         C5H12 

CH3 
     

  CH3-CH-CH2-CH3         CH3-CH2-CH2-CH2-CH3               CH3-C-CH3 
                              
           CH3                                                                                       CH3  
  Isopentane                             n-Pentane                                    Neopentane 

 J J 
אFR-EAlkyl Group 

אFR-Eא
אMethyl CH3،אא

א Ethyl (CH3CH2-)K 
אF١٠-٢EאאאאאאK 

 
 
 
 
 
 
 
 



١٧٠ א אא 

א אא אא 
 
  

- ٢٤٢ -  

 
א) ١٠-٢(אאK 

 
אא אא

א 
א 

Methyl CH3- Methane  CH4 
Ethyl CH3CH2- Ethane  CH3CH3 

n-Propyl CH3CH2CH2- Propane  CH3CH2CH3 
Isopropyl CH3-CH-CH3  
n-Butyl CH3CH2CH2CH2- CH3CH2CH2CH3 

Sec-Butyl CH3CHCH2CH3 
 

n-Butane 

 
Isobutyl 

CH3 
 

CH3CHCH2- 

CH3 
 

CH3-CHCH3 
Tert-butyl  CH3

CH3C-  
   CH3

Isobutane 

 
Cycloalkanes        אא 

אאאאאאK 
   

أو                                                       
 
 
 

  Cyclopropane         أو    بروبان حلقي                                 
 
 

أو                                                                           
                                

 
 

 Cyclobutane 

CH
2

CH
2  CH

2

CH 2 CH2

CH
2 CH2



١٧٠ א אא 

א אא אא 
 
  

- ٢٤٣ -  

 
 

 
 

       
أو                                                                       

 
                       

أو بنتان حلقي                          Cyclopentane  
  

 
 
 
 

 Ethylcyclopropane 
             

אאאIUPAC  
אאאאאאאא

אא،אאIUPAC 
(International Union of Pure and Applied Chemistry) 

אאW  
١K אאאאFE

אאאאK 
٢K אאאאאאאאא

א،אאאאאא
F JEאאFאEאאאא،אane

אאאyl
אא 

                                                         1    2     3  4     5     6 
                                           CH3CH2CHCH2CH2CH3 

 
CH2CH3 

3-Ethyl hexane 

CH 2

CH
2 CH 2

CH CH2 2

CH
2

CH 3



١٧٠ א אא 

א אא אא 
 
  

- ٢٤٤ -  

٣K אאאאאFאEא
אא،אpenta, tetra, tri, diאאא

א،،KKKKKK،אא
،אאאאא

אאW 
                                                                      CH3 

 
CH3-CH-CH2-C-CH3 

 5          4       3         2  1 
   CH3        CH3 

2, 2, 4-Trimethyl Pentane 
٤K אאאאאאא

אW 
   CH2CH3     

 
    CH3 - CH2 - CH2 - CH - CH - C - CH2 - CH3 
         8            7            6            5        4          3       2           1 
                    CH3-CH2-CH2CH3   CH2CH3 

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

٥. אאא،
אאאאאאאא

W  
 

                                                  7         6         5       4         3       2        1 
CH3-CH2-CH-CH2-CH-CH2-CH3 

 
 

                                                     CH3        CH2CH3 
3-Ethyl-5-Methylheptane 



١٧٠ א אא 

א אא אא 
 
  

- ٢٤٥ -  

٦K אאFאEאא
א،FylEאFaneE

אא 
אאאאאא

אאאאאאW 
CH3  CH3          

 
CH- CH -CH3 
1\        2\                  

CH3-CH2-CH-CH-CH2-CH2-CH2-CH3 
                                            1         2         3       4        5         6         7         8 
                                                  CH2 

 
                                                  CH3 

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

٧K אאאאאאאFאE
אאא،אא

אאFאEאW 
-F   Fluoro -NO2 Nitro 
-Cl  Chloro -NH2 Amino 
-Br  Bromo -CN Cyano 
-I     Iodo   

   
W  

                Br 
         
         CH3-CH-CH-CH-CH3 
    5        4    3      2      1  
          CH3       Cl 
         3-Bromo-2-chloro-4-methylpentane 

 
אאאאאאiso-
אneo-אאאאא،



١٧٠ א אא 

א אא אא 
 
  

- ٢٤٦ -  

אאאsec-, tert-tri, diאא
אK 

 
אאאW 

 א(nonpolar)א
אא،C1C4אאאא،א

C5C17،אאאא١٨
אאK 

 א،אא،אא،
אאא،אאאאאFא

אEאאא،אאא
K 

אW  
 אאאאא،אK

א٨٠٪אא،אאאאא،
אא،אK 

אא(Refining)،אא
K 

 
 :4-9אW 
 אא–FC=CE،

(Olefins)،אאא,CnH2n
אCnH2n-2אאא  C2H4 

                                                     H                        H 
 
                                                                C = C 
                                                          
                                                       H                        H 

 



١٧٠ א אא 

א אא אא 
 
  

- ٢٤٧ -  

 
אW  

אא 
 אאאאאאאאאאא-
aneאאאאAlkane-yleneאא،

אאW 
אAlkene  אAlkane 

Ethylene   CH2=CH2 Ethane    CHCH3 
Propylene  CH3-CH=CH2 Propane  CH3CH2CH3 
α-Butylene CH3CH2CH=CH2 
B-Butylene   CH3CH=CHCH3 

n-Butane  CH3CH2CH2CH3 

Isobutylene     CH3-C=CH2 
 
                               CH3 

Isobutane    CH3-CH-CH3 
 
                            CH3 

  
אאאאCH2=CH2

-CH=CH2אFVinyl groupEW 
 

   
                      
 
 
 
            Vinyl chloride                           Vinyl bromide           Vinyl cyclohexane 
  

אאאCH3CH=CH2אFAllyl groupE 
  CH2-CH=CH2 
 
 Cl                            Allyl chloride 
  

CH2 CH

Cl

CH2 CH

Br

CH2 CH



١٧٠ א אא 

א אא אא 
 
  

- ٢٤٨ -  

 
IUPAC אא  

אאא،אאאא
(IUPAC)FאאEאא

אאאאאW 
١ J אאאאאFאKE 
٢ J אאאא-aneאאאא

-eneK 
٣ J אאאאא،אאאא

אK 
٤ J אאא،אא

אאאא،אאW 
                                              5      4    3       2     1 

CH3 CH-CH=CH-CH3 
 

                                            CH3 
4- Methyl -2- Pentene 

אאא 
                   CH2=CH2                    CH3-CH=CH2            CH3CH2CH=CH2 
                    Ethene                            Propene                       1- Butene 
 
 
    CH2-CH=CH2 
    
        Cl 
                   2- Ethyl -1-Butene                                  3-Chloro -1- Propene 

٥ J אאאאאאא
אאא،אאא،א

אאאאאK 



١٧٠ א אא 

א אא אא 
 
  

- ٢٤٩ -  

1

2
3

4

5
6

1

2
3

4

5
6

1
2 3

4
5

CH2 CH CH2 C CH2

CH

CH

2

3= - --

1

2345

1
2

3

4

5

6

7

C = C

CH3

H H

CH3
C = C

CH3

H

H

CH3

٦ J  
 

 
 
 

 
            Cyclohexene                               3-Methyl cyclohexene      

  )    cyclohexene-1  وليس(    )                     cyclohexene-1  وليس(                  
                                           

٧ J א….tetra, tri, diאאאא-
eneאאאא

אאאא 
 
 

 
 

          2-Ethyl,1,4-Pentadiene                               1,3-cyclopentadiene 
 

 
 

                                                        1,3,6-Heptatriene 
 

٨ J אאאאFא
אאא2-Butene,1-Butene)Eא

אא،אאאא
2-ButeneW 

 
 

 
 

 
 

               Trans-2-butene                                                cis-2-butene 
 



١٧٠ א אא 

א אא אא 
 
  

- ٢٥٠ -  

 
אאFאאאאEא

،אF-cisE،אאF
אEאtrans،אא،

אאא،cis-2-butene א،٧}٣trans-2-
butene٩}٠K 

 
אאאW  

 אאאאאאא
אא،א،א،

אאאאא،אא
א،אאאאא

אK  
 

:5-9אW Alkynes 
אאF JC≡ C-(K

אאCnH2n-2،אאאאC2H2،
אאאאspאK

אאKאא
אא٣٠٠٠،אאא

אK 
אאאCaO،

אCaC2אK 

( )22222

2
  2500

    2

    3

OHCaHCOHCaC

COCaCCaOC c

+⎯→⎯+

+⎯⎯ →⎯+ °

 



١٧٠ א אא 

א אא אא 
 
  

- ٢٥١ -  

אW  
אאאאF  IUPACE

אאא،אא،א
אא،אאאא

א-yneא-eneאאW 
CH ≡ CH                    CH3C ≡ CH                     CH3 CH2C ≡ CH 
Acetylene                   Methyl acetylene           Ethyl acetylene                       
Ethyne                         Propyne                         1-Butyne   

 
אא IUPAC 

                                                                   CH3                         CH3           
 
CH3 C ≡ C CH3                                   CH3CH-CH-C ≡ C-CH2CH-CH3 
 
                                                                          Cl 
2-Butyne                                            3-Chloro-2,7-dimethyl-4-Octyne 
 
 

CH ≡ C-C ≡ CH 
1,3-Butadiyne 

אאאאא،
אאאאאא–yneאא

אאא،אאאalkene 
HC ≡ CH -CH2-CH = CH2  

1-Penten-4-yne 
אאאאאאאאא

-yneא 
= CH-CH3HC ≡ C-CH 

3-Penten-1-yne 
 



١٧٠ א אא 

א אא אא 
 
  

- ٢٥٢ -  

 
 אאאW  

 אאאא
אאאKא،

אC2 C4א،אC4C16א
C17אK 
 
 

 :6-9 אאAromatic Compounds 
W 

 אאאאאאא
אאאKאאא

אא
אאאאאאK 

 אFAromaticEאFאאאאE
אאא-COOH, -OCH3 

……. –COOCH3,Kאא-C6H5אא
א-C6H5،אאאא

،אאאאאאFEאא
K 
אW 

 אC6H6אא،אאא
אאאאאKא،א

אאא،אאsp2א،א 
_אאA٣٩}١،אאא 

C=CFA٣٢}١EאאאC-CFA٥٤}١E،אא
אאKekuleW 



١٧٠ א אא 

א אא אא 
 
  

- ٢٥٣ -  

 
 

 
 

אIIIKאאHybridאIIIK
אאאא 

 
 
 

Delocalized K 
אאW 

אאאאאW 
١ J אאאאאF

EאאאPFאE
K 

٢ J אK 
٣ J אאאK 
٤ J FHuckels rule Eאאאאא

אπאאF 4n+2EFn=0, 1, 2, 3, …..KEאא
FאπEאnF١E

אא٦ 
s?℮π (4*1+2) = 6 

אאאאאFאאE
אW 

 
 

 
           Benzene                           Naphthalene                 Anthracene 

I II



١٧٠ א אא 

א אא אא 
 
  

- ٢٥٤ -  

N..

             n = 1                                  n = 2                              n = 3 
 

 
 
 

           Phenanthrene                              Pyridine                         Pyrole  
              n = 3                                           n = 1                              n =1 
             4(3)+2 = 14πe΄s                 4(1)+2 = 6πe΄s            4(1)+2 = 6πe΄s 

 
 

 
+

 
n =1 

4(1)+2=6 πes 

-

 
n =1 

4(1)+2=6 πes  

+

 
n = 0 

4(0)+2=2 πes 

 
אאא 

 
+

   

-

  

 
אאאW 

 אא،א،٨٠אא
٥}٤،אאאא


אאאπ.  

N



١٧٠ א אא 

א אא אא 
 
  

- ٢٥٥ -  

אW 
 אאאא

אW 
١אאאאאW 

אאאאאאK 
 
 
 

    Bromobenzene      Iodobenzene         Ethylbenzene                    Nitrobenzen 
 

אW 
 
 

 
 

    Toluene                           Styrene                                 Cumene  
 

 
 
 
 
 
      benzaldehyde 

 
 
 
 
 

           Phenol               benzoic acid               Acetophenone             Aniline 
 

 

Br   I CH2CH3 NO2

NH2

CH3 CH CH
2 CH CH3CH3

CHO

OH COOH C-CH 3

O



١٧٠ א אא 

א אא אא 
 
  

- ٢٥٦ -  

 
 
 
 

              Benzenesulfonic acid                                Anisole 
 אאאא،א

phenylאאאאאK 
 
 
 

2-Phenylbutane                   2-Phenylethanol 
 

אאאBenzyl
אאBenzalאBenzoK 

 
 
 

 
Benzylchloride                      Benzalchloride                       Benzotrichloride    

 

٢א
אאKאאאFoEOrthoא

אאאFmEMetaאאא 
(p)ParaKאאאK

אBenzene،א،אא،
אאW 

 
 
 

o-dichlorobenzene              m-chloroethylbenzene 

SO3H OCH3

CH
3

CHCH
2

CH
3 CH2CH2OH

CH2Cl CH Cl
2

CCl
3

Cl
Cl

CH2CH
3

Cl



١٧٠ א אא 

א אא אא 
 
  

- ٢٥٧ -  

 
 
 
 

 
 

 p-fluoroiodobenzene            m-nitrotoluene                m-bromobenzoic acid 
 
 
 
 
 
 

o-chlorophenol 
   

CH3-אאW 
 
 
 
 
 

o-xylene                           m-xylene                                
 

 
p-xylene                 

                                                                         
                                                          

٣אא 
 
 

 
 

 
1,2,3-trichlorobenzene                                3-chloro-5-fluronitrobenzene

Fאא١E         ( 1,2,6-trichlorobenzen)

CH3

NO2

OH

Cl

      F

I

      COOH

Br

      CH3
CH3

      CH3

CH3

      CH3

CH3

      Cl
Cl Cl

1
2 3

4
5

6

      NO
2

F Cl

1
2

3
4

5

6



١٧٠ א אא 

א אא אא 
 
  

- ٢٥٨ -  

 
 
 
 
 
 

2, 4, 6-tribromophenol                                              2, 4, 6-trinitrotoluene(TNT) 
Fאא١FEא

א١E 
 

אאW 
אאאאאא،א

אאאאאKאאאאא
אאאאאא

אאא،
אאK 

 
 
 
 
 
 
 
 
 
 
 
 

      

NO 2

CH
1 2

3
4

5

6

3
NO NO2 2

      

Br

OH

1 2

3
4

5

6
Br Br

CH3
(CH ) CH

5 3

Al2O3
- CrO3

/ 500 Co

Pt / 400 C
o

CH3

+ 4 H2

Toluene

CH3

550C
o

Al2O3 -  Pt
+    3H2

Benzene



١٧٠ א אא 

א אא אא 
 
  

- ٢٥٩ -  

C

H

OH

H

RC

H

OH

R

R
C

R

OH

R

R

 :7-9אא Alcohols and Phenols 
W 

אא-OH،א
אאROH،אאArOH،אאאא

אRAr،RאArא،
אאאאsp3،

אא sp2،אא
א،אאא

א،אאאאא
א،א

אK 
אW 

אאאאא
אאאא،אאאW 

   
Primary 10Primary 20 Primary 30 

 
 
 

 
 
 

  

אא
-OH

אR 

אא
-OH


א 

אא
-OH

א


א 



١٧٠ א אא 

א אא אא 
 
  

- ٢٦٠ -  

אW 
،אאאאIUPACK

אאאאאK 
אאW 

אאאא 
CH3OH                           CH3CH2OH                            CH2 = CH-CH2OH 
Methyl alcohol                Ethyl alcohol                           Allyl alcohol 
 
 CH3  
 
CH3-CH-CH3                                           CH3-C-CH3 

     
OH                                                       OH  

 Isopropyl alcohol                                Tert -Butyl alcohol    
 

 
 
 
 
 

אאFאE 
١ J אא-OH

FeE–olאאאאא
W 

 
CH3OH                         CH3CH2OH 

Methanol                      Ethanol 
 

٢ J אאאא –OH
אאאא،אא

OH

Cyclopentyl alcohol

CH2OH

Benzyl alcohol



١٧٠ א אא 

א אא אא 
 
  

- ٢٦١ -  

אאא١אאא
אW 

 
     CH3CH2CH2OH                 CH3CH2CH2CH-CH3 
                                                                           
                                                                    OH   
        1-Propanol                                 2-Pentanol 
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K 



١٧٠ א אא 

א אא אא 
 
  

- ٢٦٧ -  

אאאאFeSO4
אאאאא،אאFe+++،

אאאאW 
 

( )3SCNFeFePeroxide scn⎯⎯→⎯+
−+++

 

 
אאאאאW 

١ J אאFא
אאE 

٢ J אאאK 
٣ J אאאאאK 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



١٧٠ א אא 

א אא אא 
 
  

- ٢٦٨ -  

O C

R C

O

R

CH3

CH2CH3

CH

CH3

CH C H

O

B

9-9Wאאא Aldehydes and Ketones 
            אאאא  

K 
אאאWR(Ar)-C-H   Rא،

אאR1, R (Ar)א،א
אK 

אאאW 
אאא،אאאאIUPACK 

אא 
 Jאא 

אאאאאאא–ic acidFא
אאEא(aldehyde)אאאK 

 

Formic acid אא 
H C H

O

Formaldehyde  

Acetic acid אא 
O

CH3 C H

Acetaldehyde  
אאאאאאאאאאא

FO=C-C-C-CKEאאאאאא
אאW 

   
 

 
α ,β - Dimethylvaleraldehyde 

 



١٧٠ א אא 

א אא אא 
 
  

- ٢٦٩ -  

 Jא 
 אאאאאF

אאEאKetoneW 
          
         O                                                               O 
 
 CH3-C-CH3                                              CH3-C-CH (CH3)2 
 Dimethyl ketone                                       methyl isopropyl ketone 
    (Acetone) 

 אphenoneאאא
phenyl-ic acidF-oic acidEאאאא

אW 
 
 
 

 

אאW 
 Jאא 

 אאא -eאאא-alאא،
אאאאאא،אאKK

אאאKאאא
אאW            

          
     

 
 
 
  

O

C

Benzophenone  

O

C CH3

Acetophenone  

CH3 C

OCH3

CH2 C H

3-Methyl butanal

O

CH3 C H

Ethanol  



١٧٠ א אא 

א אא אא 
 
  

- ٢٧٠ -  

CH3

p-tolualdehyde

O

C H

O

C H

Benzaldehyde

אאא
אא 

 
  

 
 Jא 

 אאאאא
א،א-oneF٩١ JEא-eאא

אKאאאאאאא
IUPACאאאא

אK 

3-buten-2-one

CH

O

CCH2 CH3

O

Cyclopentanone  

O

CH3 C CH3
Propanone

  
 

אאאאאW 
אאאאאאא

FOC
−+

=
δδKE 

 אאאאא
אא،אאאאאא
אא،אאאאK



١٧٠ א אא 

א אא אא 
 
  

- ٢٧١ -  

אאאאאאא
אK 
 

C O H

O

H

 
א 

  
אאאאאW 

 אאא،א،א
(Formalin)F٣٧٪E،אאK

אאאKאאאא
א،א،٥٦،אא،

אאאK 
 
 
 
 
 
 



١٧٠ א אא 

א אא אא 
 
  

- ٢٧٢ -  



١٧٠ א אא 

א אא אא 
 
  

- ٢٧٣ -  

 :10-9אא Carboxylic acids and their derivatives 

W 
 אאאF-COOHE

KאאFC = O Eא 
F-OHKEאאא،

אאK 
אאW 

 JאאW 
אאאאאאא

Kאא،אאW 
אא א א 

Formic acid 
א HCOOH 

Formica،א
אK 

Acetic acid 
א CH3COOH 

Acetum،א
א،אא

אאK 
Butyric acid 

א CH3(CH2)2COOH
Butyrum،

אאK 
 

 
 אא،אא…..γ ,β 

,αאאאאαאא
אאאאא

          
 
 

 
 



١٧٠ א אא 

א אא אא 
 
  

- ٢٧٤ -  

 
W 

 

CH3 CH COOHCH

CH3 CH3

 

 2,3-Dimethylbutanoic acid 

 α , β-Dimethylbutyric acid 

 
 

 JאאIUPACW 
אoic acidאeאאא

אאאKאאא
אאאא،

אאאאאW 

2-Bromopropanoic acid

CH3 COOH

Br

CH

 Ethanoic acid

CH3 OHC

O

(Acetic acid)  

COOH

Cyclohexane
Carboxylic aci 3-Methyl-2-butenoic acid

CH3 C CHCOOH

CH3

 
          



١٧٠ א אא 

א אא אא 
 
  

- ٢٧٥ -  

 JW 
١ JאאאKאאאW 

COOH

CH3

P-Toluic acid  

OH
COOH

Salicylic acid  

COOH

Benzoic acid  

 
K 

٢ JאאW 
 

Phthalic acid

COOH

COOH(CH2)4

COOH

COOH

Adipic acidSuccinic acid

CH2

COOH

CH2

COOH

CH2

COOH

COOH

Malonic acid  

COOH

COOH

Oxalic acid 
 
 
 
 
 
 
     
  
 



١٧٠ א אא 

א אא אא 
 
  

- ٢٧٦ -  

٣ Jאא(Fatty acids)،א
אאא١٢٢٦Kאאאא

אאא،אאאW 
            
                       CH3 (CH2)14COOH                  CH3 (CH2)16COOH 
     Palmitic acid                                Stearic acid 
 

אאאאW 
אאא،

אאאאא،אא
אאאאא

א،אאאא
אKאאW 

       HCOOH   Formic acidאא=٤٦L،١٠٠ 
C2H5OH Ethanolאא=٤٦L،٧٨ 

אאאא،אאא
אאא،אאאאא،

אאאא،אאאאK 
אאW 

אאאא(-OH)
א-NH2, Cl-, RCOO-, -OR

אאאאאאא،
אאאאאאא

אאאאאW 
 

 
 
 

 
 



١٧٠ א אא 

א אא אא 
 
  

- ٢٧٧ -  

א

א 
א 

א 

R-C-X

O

 
CH3-C-Cl

O

Acetyl chloride
 

 

R-C-OR

O

 

CH3-C-OC2H5

O

Ethyl acetate  

א  

R-C-NH

O

2 
 

Benzamide

NH2

O

C

 

א 

R-C-O-C-R

O O

 

O

CH3

O

CH3CC O Acetanhydride

א 

R-C-O M
- +

O

 

Sodium acetateNa

O

CH3 C O
_ +

 



١٧٠ א אא 

א אא אא 
 
  

- ٢٧٨ -  

אאW 
 J אאAcid halides 

א-ic acidאאא-yl halide،
אאW                         

                 O   O 
       
       CH3-C-OH  CH3-C-Cl 
       Acetic acid                             Acetyl chloride 
 
 
 

 JאאEsters 
א-ic acidאאא-ate،אאא

אאאאאFאאKE 
W                  O                                              O 

       
         CH3 C-OH     CH3-C-OC2H5  
         Acetic acid                                Ethyl acetate 

 
 Jאאamids 

א-oic acidאאאamide، 
 

 
                                  O                      O 

 
CH3CH2C-OH                      CH3CH2C-NH3 
Propanoic acid                                      Propanamide 

 
 

 
 
        



١٧٠ א אא 

א אא אא 
 
  

- ٢٧٩ -  

א JאאAcid anhydrides  
אacidanhydride 

C

O

OH C O C

OO

 
        
           Benzoic acid                                               Benzoic anhydride 
 

 JאAcid salts        
אאא،אאאא

אאK OO 
 

      CH3-C-OH  CH3-C-O- NH4
+ 

       
    Acetic acid                              Ammonium acetate  
 



١٧٠ א אא 

א אא אא 
 
  

- ٢٨٠ -  

δ+

 

אאאאאW 
אאאאאאא

אאא،אא
אאאאאא،א

אKאאFאאEאאא
Kאאאאא 

אאא،א
אאאאאאאK 

   

R C NH2
..

O

R C = NH 2

O
-

 
 

  

R

C

NH2
..

O

  
 

 
אאאאאא

אK 
 
 
 
 
 
 
 
 



١٧٠ א אא 

א אא אא 
 
  

- ٢٨١ -  

 
:11-9א Amines 

W 
 אאFE
אFEFKEא

אאאאFKEאא
אאR3N, R2NH, RNH2RK 

אאאאאא
אאאאאא

אאאאאFאE
אאאאK 

אW 
אW 

אאאW 
 10 20 30 

א  
א

א 



א

 



א

א 

 

 
CH3NH2
Methylamine 

(CH3)2NH

Dimethylamine 

  (C2H5)3N

Triethylamine 



 

NH2

Aniline  

NHCH3

N-Methyl aniline

N

Pyridine  
 



١٧٠ א אא 

א אא אא 
 
  

- ٢٨٢ -  

אW 
 Jאא 

אאאאamineאא
אW 

                                                                                                
                                                            CH3                                  CH3 
      
       CH3NH2                              CH3-NH                            CH3-N-CH3 
       Methyl amine (10)              Dimethyl amine (20)           Trimethyl amine(30) 
                                                                                 CH3 
                                                                                          
        CH3CH2CH NH3                              CH3CH2-N-CH3 
        Sec-Butyl amine (10  )                        Ethyldimethyl amine (30  ) 

 
אאאאW 

 

               

NO3

NH2

O-Nitroanilhne

Cl

NH2

ClCl

                      2,4,6-Trichloroaniline 

NH(CH3)

            N-Methyl aniline 
 

אאאאא
AminotolueneאToluidineאP-Toluidine 

 

                                   

CH3 NH2 P-Toluidine
 

 



١٧٠ א אא 

א אא אא 
 
  

- ٢٨٣ -  

אאאא،א
אאW 

                

N

Quinoline

N

H

Pyrrole  

N

Pyridine  

N

H
Pipyridine  

Pyrrolidine

N

H

 

 Jאא 
אאאIUPACאאא

Aminoאא
אאא،אא

אW 
CH3 CH CH2 CH      CH3

NH2

2-Amino-4-phenylpentane 

NH2

CH3 CH2 CH CH2 CH CH3

CH3

5-Methyl -3-aminohexane

NHCH3 CH CH2 CH3

CH2CH2CH2CH3

2-(N-Ethyl amino)hexane  

H2N CH2 CH2 CH2 COOH

4-Aminobutanoic acid  



١٧٠ א אא 

א אא אא 
 
  

- ٢٨٤ -  

 COOH

NH2

P-Aminobenzoic acid  

 
 Jא 

אאאאFAmineEFAmmoniumE
אFAnilineEFAniliniumEאאאאא

אW 

NH3 Br
+ _

Anilinium bromide  

CH3

CH3

CH3 N
+

CH3 I
_

Tetramethyl ammonium iodide  

      
אאאW 

אאאאאאאא
אאFE(CH3)2 NH, CH3NH2(C2H5)2 NH,(CH3)3 

N, 
אאאאF٤ J١١

KE 
F١١E،אא

אאאאאאאKאאאא
אא،אאא



١٧٠ א אא 

א אא אא 
 
  

- ٢٨٥ -  

אאאKא
אאאאאFאאE

אאאאאאא
אאאאא 

 
 

 אאא אא
CH3CH2CH2 Propane٤٤  J٤٢  
CH3CH2NH2 Ethyl amine٤٥ ١٧  
CH3NHCH3 Dimethyl amine٤٥ ٥٧  
CHCH2OH Ethyl alcohol٤٦ ٧٨  

HCOOH Formic acid٤٦ ٥١٠٠  
 

9-1אאאאאK 
 

אאאאאאאא،
אאאKאא،אאאK 

 
 
 
 
 
 



١٧٠ א אא 

א אא אא 
 
  

- ٢٨٦ -  

אW 
١E אW 
E אאKEKEK 
EאKEKEאK 
٢EIUPACאW 
ECH3CHCH2CHCH3ECH3CH2CHCH=CH2 

CH3      CH3 
 

ECH3CH2C≡CHE 
 

OH       O  
 

ECH3CHCH3ECH3-C-H 
 

٣EאW 
EKE-K 

EKEK 
٤EW 
E אאK 

E אאאא
אאK 

Eאאא،אK 
EאאאK 

 
 
 

NO3

Cl



١٧٠ א אא 

א אא  
 
  

- ٢٨٦ -  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


