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   א  א  א  p-toluens sulphonyl Chloride 

 אא א،  א א  ..   א א   

 א א א   א  א     

א א   א א א א    א.  

.א    א א  א א 
 

 א 

  א1   א 10     10%א   

 . 1.5 א  א   א א -  א  
א  -  א  א   . 
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 א 
      -NO2   א א    א 

א א:   א א   אא א  

אא   א  א א... 

 א  אא      ( -NH2)   ،    

א     א diazotisation    .    

   א א      א   ، 

 א      אא.       א  

           א א.    

1K אא         

  אא   א   א א א א  

   א (II)    א א    

    א  א .      אא   

 . א   א א      א   

     ،א א  א  א -  א  א-  

 א. 
 א       

א   א א:       

، א )  א א (K 
  א     א1    א (II)   א. 

  א א א1     א א   א 

א .   אא א    א.  אא  א   

א ،א    א א א   א.   א 

א     -    10א %      

 א  א.  
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אא 
 אאאא

אאאאא
אאאאאא

K 

N    C

O

 
 

אאאאאאא
Kאאא 

1K א15% 
אאאא 

 
אW 

1- אF0.5EאK 
2- א2א15%K 

3- אK 

4- אאאK 

 
אאאאW 

אאאאK 
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(CH3CH2)N 

NHCH3

 

NH2

 

K  אאאW 
NO2

 

(CH3CH2)N CH3N

H

    C

O

C6H5 
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אאW 
 אאאאא
א 

 
אאW 

אאW 
1. אאK 
2. אאאאאאאK 
3. אאK 

 
אאW 

4 
 

אאW 
1. אK 

2. אK 

3. אאK 
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W 
 אאא

אאאאאאאא
אאאאאאאאא

אאK 
אאW 

 אאאאאא
אאאאאW 

1. אאאאא{אא{
אאK 

2. אאאאאאאאK 

3. אאאאאאאאא
אאאK 

4. אאאאאא
K 

5. אאאאFאאאE
אFאאאEאא

אK 

6. אאאאאאאא
אאאאאאK 

 
  אאאאאאאא

אאאאאא
Kאאאאא 
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אאW 
K  אWאאאאאאא

אאPHאאKאאאא
אאאNaOH 10%א

אאאאאאאא
{אאאאא
NaHCO3אאאא

אKאאאאא
HClאאאאא

אH2SO4KK 
K  אאאWא

אאאאאאא
אK 

K  אWאאא
אאאאאאא–א–אא

אאאאא
אאאאא{

אאK 
K  אאWאאאא

אאאאK 
K  אאאWאאאאאא

אאאא
K 
 

  



 

  



 

 

  

אאאא 

אאאאFFEE  




א
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אאW 
 אאאאאא

אאK 
 

אאW 
אאאW 

1. אאK 

2. אאאאK 

3. אאאK 

 
אאאW 

אאא80K٪ 
 

אאW 
K 

 
אאW 

1. אK 
2. Overhead ProjectorK 

 
אאW 

אאאאK 
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אאWאא 
אאאW 

  ، א אא Fא
אEK 

1. אDistillationW 
 ،אאאאאאא

אאאאאK
א–אאאא J،אאא

אKא
אאאאאאא،א

אאאאאא
K 

     א א א   א–  150 Jo  ،
אא،אא
،אא

אאאאאאאא،א
אאKאאא،אאאאא

אא،אאKא
א א  א אא  ،  א א א  א

F760E   F20E א א ، א א   ،  
א10-2 10-7 K 

 אאא،אאאא
אאא،K 

אאאאאא
אאאא،אא

אאאאאאא،K 
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 ،אאאא
אאאאאאKאאא95

oאאF760Eאאאא
אאאאא–760

אאאאא
אאKאאאאאאK 

 אא
אאאא،אאא،
4,4٪א95,6٪אאא78,8א،

אאאאא،FאEא
א،אFאEאFbenzeneEאא

אאא،אKאאW
אאאFazeotrope distillation KE 

2. אCrystallizationW 
،אאא،אא،א
،אא،אאאא

FאKE 
אאאאאאא

א…KאK 
 ،אאאאא

אא،אK
אאא،אאאא،א

אאאאאא،
אאא،א،א

אאK 
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אExtractionW 
אאא،

      אא   א    ،    
א   ،     ، א   ، א   ، 

אאאאאא،
אאאאא،

א    אא אא 
،אא  א א

،א،א،אא
אאאאא،אאאK 

 ،אאא،א
אאאאFSoxhletEאאא

אK 
3. אאאאא:Chromatography 

،אאאא
א،FEאא

אאאKאא
אאאאא

אאאאאW 
K  אאאL.S.CK 
K  אאאL.L.CK 
K  אG.S.CK 
K  אG.L.CK 

אאאאאאאאאא1906
אא،אאאאא،א

אK 
אאאW 
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- אאאאאFcolumn chromatographyE، 
אא،א

א،אאאאאא،אאאא
אאא،אא،{

אKאאאא
،א،،،א،אאא

אא،אאאאא
אאK 

 JאFpaper chromatographyEאאKא
אאאא1944אK

אאאאאא…אKאא
אאאאא،א،

K 
 JאאאFthin layer chromatographyEא،

אא،אאאאאא،
אא1958אאFStahlKE 

- ،א،،אאאאאא
،אאאKאא

אאKאאא،
אאאאK 
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4. אאSublimationW 
א،אאא،،א

אא،Kאא
،אאאאא

אK 
 

אאW 
אאאאWאאK 

K  ،אאאK 
K  אאאאאאאאK 

،Wא 

COOH

+ CH3CH2OH
H2SO4

C-OCH2CH3

O

+ H2O

 
אאאאאKאאא150אL

אאאאאאKאאאאאא
אא،אאאאאK 

אא10א50א96٪
א10אא122

א0.082Kאא
،0.785L3KאאאאאW 

אאZאLאC100  
אאZאL50C0.785C100 

א37,68K 
אאאא46א

0,082K 
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אאאאא،Kאא
אאאאW 

אאאאאאFא
אKE0,082אא0,082אאK 

אאFEאאאא
אאאאW 

אZאLאאK 
אאאאאא150אא

0.082C150Z12.3K 
אאZאאFאELאאC100   
אאFאאאאאEC،

אאW 
אאZCL12.3C100Z…٪ 

W 
אאאאאאאאא

אאאאא،،א122א،122
אאאאאאא150،W 

122א150אאK 
10FאEאCK 

 XZ10C150L122Z12.3   
אאאאאאK 

אאאאאא––אא
אאאאאא

K 
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אאWאא 
F1WEאFאKE 

 
 א Acetyl Salicylic acidאאFE1854،

אאאFEK 
אW 

M.W =180 g/m.

O

+

Acetic anhydride

H
+

CH3C O C

Acetic acid

CH3COOHCH3+
OH

C OH

Acetyl Salicylic acid

( Aspirin )

O

C OH

O

O

C CH3

Salicylic acid

M.W =138 g/m.

O O


אאW 

 אK  FאEK 
 אאK  אK 

אאאW 
 F250KE  K 

 K  K 
 K  250K 
 K  

אKW 
1 J 10אאF250E،14

א5אאK 
2 J אא،אאאFאE

א60א15אK 

3 J א150אK 



א 140 אא 
אאאאFE אא

 
  

- 59 -  

4 J אאאאא30
אFKE 

5 J אא75אאF250KE 

6 J אאאאK 

7 J א،אאאאאאאK 

8 J אאאאאK 

9 J אאאאK 

 
W 

1 J ؟אאאאK 
2 J ؟אא 

3 J אאא
 Kא؟
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F2WEאאאK 
אW 

[ O ]

COOH

NO2

CH3

NO2

2

 
אאW 

 אK  א5K٪ 
 אאK  א15K٪ 
 אאK  א5K٪ 

אאאW 
 אF250KE  K 
 K  K
 F200KE  K 
 K  K 
 K 

אW 
1- 11,5אא34אאא75

אאF250E{א
א46אאאK 

2- אאא
K 

3- אאאK 

4- א120אK 

 Kאאאאא -5

50אאאאא -6
אאF5E٪ 
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 Kאאאאא -7

8- א15K 

9- אK 

10 - אאאFאאE
אF5KE٪ 

11 - אאK 
Kא - 12 
Kאאאאאאא - 13 
14 - אאא120

אאF15KE٪ 
15 - אאאא،אא

אאאאאא
אאK 

Kא،אאאאא - 16 
W 

1؟אאאאאK 
2؟אאאאK 
3؟אK 
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(3)WאאK 
אW 

+ +

NH2

 (CH3CO)2O

NHCOCH 3

 CH3CO2H

 
אאW 

 K  אK 
 אאK  K 
 אאK  

אאW 
 אF250KE  K 
 K  F500KE 
 K  K 
 F250KE  

 
אW 

1- 20F20,5אEא20F21,5אEא
20F21אEאא0,1אאא

250K 
2- אאאאא

FאאאאKE 

3- א500אאא
אK 

4- אאאאאא
אאאאאK 

5- אאאאאאאK 

6- אאאאאאK 
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7- אאאאאK 

8- אאאK 

9- אאאאK 

10 - אאKKKKאאאאK 
11 - אאאא،אאאא

א،אאאK 
 

Wאאאאאא
אKאאאאאא

K 
 

W 
1؟אאאאK 
2؟K 
3אאאF20E٪؟K 
4؟אאאK 
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F4WEאאאK 
אW 

NHCOCH 3

+  Br2

NHCOCH 3

 Br

+  HBr

 
אאאאW 

 אK  אK 
 אאK  אK 

אאאW 
 F250KE  F600KE 
 F100KE  K 
 אאK  K 
 K  K 

אW 
1 J 13,5אא45אא

250K 
2 J 25אא1005,3

אK 

3 J אא10 J12،
אאK 

4 J אאאאאא30
א400אK 

5 J אא5 J7אאאא
K 
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6 J א
אFNaHSO3KE 

7 J אאאאאאא3
אאאK 

8 J אאאאאאK 

9 J אאK 

10 J אאאא
K 

 
W 

 Jא،אאאאא
אאK 

@M אאאאאאK 

 
W 

1W؟אאאאK 
2WאאFNaHSO3E؟א 
3W؟אאאאאK 
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F5WEאאאK 
אW 

CH3COOH+
H2O+
H
+O

NH2

NO2

NHCOCH3

NO2
 

אאW 
 אאK  אF10KE٪ 
 אאF70KE٪  FLKE 

אאW 
 אF150KE  PHK 
 אFEK  K 
 K  K 
 K  K 

אW 
1E 15אאא60אF70E٪א

150K 
2E אאK 
3E א500אאFאא

אKE 
4E אאאF10٪E

אK 
5E אאאאאאאF

אאאאאKE 
6E אאאאאא 

אאK 
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7E אFאEאK 
WאF70WE٪ 

60אא45אא
אאאK 

 
W 

1אאא؟אK 
2؟אאאאאK 
3؟אאאאK 
4 Jאאא؟אאאK 
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F6WEאK 
אW 

HO

HO

+ (CH3CO)2O
H2SO4

OCOCH3

OCOCH3 
אאאאW 

 K אK  אאK 
אאW 

 F250KE  K 
 F250KE  K 

אW 
1 J F5Eא250K 
2 J F10EאK 
3 J אאאK 
4 J F15KE 
5 J א100אאKאאK 
6 J אאא150אK 

7 J א250אאאF50E٪א
אאאK 

8 J אאאאK 
W 

1؟אאאK 
2؟אאK 
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F7WEאFאאE 
אFאאEK 

אW 

OCH3

CHO

KMnO4[O]

Na2OCO3

OCH3

COOH

א 

אאW 
 אK  F4אKE 
 אאK  אאK 

אאW 
 אF250EK  K 
 K  K 

אW 
1 J 8אאא250

א5א،אאא120אאK 
2 J א4.5F5אEאF4אKE 

3 J אאאFאאE
30K 

4 J אאאאK 
5 J אאאא40אאאאאFאא

אKEאאאאSO2אK
אאאHClאא

אאK 
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6 J אאאKא
אאאK 

 
W 

 אאאאFא
אEאאא

א120–60א100K 
 

W 
1؟אאאאא 
2SO2؟K 
3אאאאאא؟ 
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F8WEא–2 JאFאאאE
א––2 JאFאאאEK 

אW 

H
+O

C C

CO2H

CO2HH

H

C C

CO2H CO2H

H H

 
אFאEאFE

אאW 
 אK  אאK 

אאW 
 אF100EK  K 
 K  K 

אW 
1 J 10אאFא143E10א

א100K 
2 J א20אאא

אא30אKאא
אאאאFאאאא

0.63א100אא125
،א 

אאEK 
3 J אא

90 J100אK 
4 J אאאK 
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W 
1HCl؟אK  
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אא 
 

אאאW 
1. {Kאא{אא{10{1989 
2. {Kאאא{1{2{א{א
{1415 
3. א{אאאא{אאא{א{א

1405א 
4. א{אKאא{אא{{אא{

1419 
5. {אKאאא{א{אא{1985 

  
  



א 140 א 
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א 
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 J2 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 J6 J 
1KאאW K K K K K K K K K K K K K K K K K K K K K K K J8 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 J12 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 J16 J 

אאא K K K K K K K K K K K K K K K K K K J18 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 J21 J 

אא K K K K K K K K K K K K K K K K K K K J23 J 
א 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 J28 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 J31 J 
אאאאאאK K K K K K J33 J 

א 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 J36 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 J39 J 

1 J6א K K K K K K K K K K K K K K K K K K K K K K K J41 J 
 א K K K K K K K K K K K K K K K K K K K K K K K J45 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 J46 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 J47 J 

W 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 J49 J 
אאW K K K K K K K K K K K K K K K K K K K K K J49 J 

אאW K K K K K K K K K K K K K K K K K K K K J50 J 
אאWאא K K K K K K K K K K K K K K J52 J 

אאWאא K K K K K K K K K K K K K K K J58 J 
F2WEאאאK K K K K K K K K K J60 J 
(3)WאאK K K K K K K K K K K K K K K J62 J 
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F4WEאאאK K K K K K K K K K K J64 J 
F5WEאאאK K K K K K K K K K K J66 J 
F6WEאK K K K K K K K K K K K K K J68 J 

F7WEאFאאE K K K K K K K K J69 J 
אאאW K K K K K K K K K K K K K K K K K K K K K K J73 J 

 



 

  

 



 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  
  


