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(Fundamentals of Organic Chemistry)

 : 

(Organic Chemistry)

(Benzoic)

(Succinic) .

1675(Lamery) 

(Couers de Chymie)

a. (Mineral Compounds)  

b. (Vegetable Compounds)  

c. (Animal Compounds)  

(Antoine Lavoisier)1784
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(Natural Substances) 

(Organic Compounds )  :

(Organism)

(Inorganic Compounds)  :

(Jons Jakob Berzelius) 1815

 

(Vital Force) 

(Synthesis)Vital Force Theory  Vitalism 

1828 (Chemist)

(Friedrick Wöhler)  

(Urea)

(Vital Force) 
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(Urea) 

(Friedrick Wöhler)  

(Berzelius) Vitalism

(Chemists)

(Laboratories) 

(Kolbe) 

1838  (Pottassium per manganet)

(Acetic Acid)  

2 CH3 – CN + 2 KMnO4                          CH3 COOK + 2 NO + 2 MnO2 

 CH3 COOK + HCl                          CH3 COOH + KCl 

1856  (Berthelot)

 (Methane) 

4CH                       2C + 2 H 

2+ CO 4+ 2 CO                   CH 22 H 
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6581 William Henry Perkinquinine 

Perkin's mauve

6585Friedrich August KekuléArchibald Scott Couper

IndigoIndigo

200260000 

Indigo 

(petroleum)

(Biological) 

:

(c) ketabton.com: The Digital Library



7 
 

(Organic Chemistry)

 (Organism)

(Synthesis)

5760% 

5%

  (Chemists)

 (Chemical Organizations)

 

:

I. –(C – C)

(O – O) (S – S) 

II.  

(Isomerism) 
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(Polymer)

 

 (Importance of Organic Chemistry): 

 

(c) ketabton.com: The Digital Library



9 
 

 

(Aromatic Copounds)

(Natural gas)

(Chemical researchs and expermentations)

 (Antibiotics)

(Antiseptics) 

(Chemical Technology) 

(Diagnosis of diseases) 

(Treatment) 

(Chemical equipments) 

(Chemical materials) 

 

(c) ketabton.com: The Digital Library



10 
 

(Properties of Carbon atom) 

6.  (Active element)

 

2. (Hybridization)

)2P 2(S (SP)

 

 

22P22S2= 1S 6C 

 

 

 

(Electronic Configuration)

 (Ground state) (Orbits) 

(c) ketabton.com: The Digital Library
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(Exited state) 

 
32P12S2= 1S 6C* 

 

 

 

3.  (Electronic Configuration)

(Cyclic Chains)

 

4.  )  14, C 13, C 12C  ) 

)13, C 12C( ) 14C((Radioactive)

 

8. (Allotropy) 

(Charcoal)(Graphite)   (Diamond)

 

1. 

(Natural Gas)
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0. 

(Isomere) 

 

5. (Hybridization)

(Polymere)n)4H2(C

 

9. (Ionization Energy)  

60. 

 

(Chemical properties of organic comounds):

6. 

 

2. 
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3. 

 

4.  

 

8.  

1. 

 

0. 

 

5.  

9.   

60.  

(Catenation)  

66. 

 

62.  

63. (Micro organisms) 

 

64.  
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(m.p) (b.p) 

(Density)

 ()

 

a. :

1  :
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(Saccharose)  

 

OHCOHC 2112212 1112 


 

        

 

 

2:

  

(NaOH + CaO) 

3: 

Beil Steine 

 

 (Fillter) 
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33)( NaNOAgBrAgNONaX  

33)( NaNOAgIAgNONaX 

b. :

Bebig 

)(18

)(2
.

2

2
2

OH

H
OHH WW 

W

W

poundOrganicCom

H
H

100.
% 

)(44

)(12
.

2

2
CO

C
COC

WW 

W

W

poundOrganicCom

C
C

100.
% 

33)( NaNOAgClAgNONaX 
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3,921g 

10,594g4,338g 

                       g
OH

H
HW 492,0

)(18

)(2
.338,4

2

2          
)(18

)(2
.

2

2
2

OH

H
OHH WW 

 

 29,12% H      29,12
921,3

100.492,0
% 

g

g
H         

W

W

poundOrganicCom

H
H

100.
%   

 

 g
CO

C
gCW 899,2

)(44

)(12
.594,10

2

                                
)(44

)(12
.

2

2
CO

C
COC

WW    

 

           68,73
921,3

100.899,2
% C          

W

W

poundOrganicCom

C
C

100.
%  68,73% C 

 

03,14)29,1268,73(100% O

 

=/

 

 

 

 

C          73,69 / 12 = 6,14/ 0,88 = 7 

H          12,29/ 1  = 12,29/ 0,88 = 14 

O          14,03/ 16 =  0,88/ 0,88 = 1 
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÷

    C                       73.69                    ÷                    12                   6.14  

    H                       12.29                    ÷                     1                   12.29

    O                       14.03                    ÷                    16                   0.88

OHC 147  

 

: 

 46.4 ,   %N= %C=20,    %H=6.7 

 

 

    O2N4%O=26.9         CH 
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(Types of Reactions) 

(Oxidation) :

Cu +  OH HC    CuO   +   HC 52

OX

62 

(Reduction) :

 

222 CHCHHHCCH Ni
 

33222 CHCHHCHCH Ni  

(Combustion):

EOHCOOCH Combustion
  2224 22 
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(Hydration):

OHCHCHOHCHCH Hydration   23222

(Addition Reaction) :

ClCHCHHClCHCH Light  2322

(Substitution Reaction) : 

HClClCHClCH Light   324

(Dehydration): 

OHCHCHOHCHCH nDeHydratio

22223   
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(Hydrolysis Reaction):

OHCHCOOHCHHOHCHOCOCH Hydrolysis   3333

(Decomposition):

OHCOHC 2112212 1112 


(Polymerization) :

(Polymere)

663 HCHCCH tionPolymeriza                                          olBenz    
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(Functional Groups)

1.  

C – X    ( X = F , Cl  , Br , I ) 

a.  :(Alkyl Halides)  

 

Cl –2 CH –2 CH –C 3H              Cl     ,        -2  CH –C 3H        ,Cl        –C 3H 

Chloro methan        ,    Chloro Ethane      ,            Chloro Propane          

Methyle Chloride   ,    Ehyle   Chloride     ,                 Propyle Chlorid 

 

 

b. (Aryl Halides)

  

 

 Chloro benzene       ,         Chloro toluene

(c) ketabton.com: The Digital Library
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2. (Hydroxyl Groups) (- OH) 

 

a.  

OH –2 CH –2 CH –C 3H      OH     ,   -2  CH –C 3OH      ,            H –C 3H 

Methanol                       ,    Ethanol                         ,       Propanol              

b. 

OH              

                                        

Phenol          

                                                                                       

                          

3. (Carbonyl Group)          C = O 

a. (Aldehyde):

  

      

aldehydeEthyle

Ethanal

COHCH 3

                      OCH         or     COH             

b. (Ketone):

(Acetone)     3CH –CO  –C 3H   

(c) ketabton.com: The Digital Library
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 3CH  – 2CH –CO  –C 3H 

                          Ketone) Ethyl(Methyl    

4. (Carboxyl Groups) (- COOH)  

 

           COOH     

 

hanioc acidtE     COOH –C 3H                                                                                                   

   Benzoic acid

5. (- COX) : 

OH (X) 

 

COX – 3CH

6. ( Ester Group ) :(- COO) 

 

 3CH –COO  –CH  – 3CH 
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7. (Amide Group)  ) 2 CONH -:(  

OHminoA ) 2NH -(

 

 

 2NH –CO  – 2CH – 2CH – 3CH 

  Butane amide 

8. (Amino Group) )2NH -:(  

 

CH3 – CH(NH2) – OH  

Amino acid

9. (– O –)

  

             2CH –O  – 3CH                         3CH – 2CH –O  – 3CH 

Methyl ethyl Ether                             Di methyl Ether             

 

 

 

(1) 
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Family Specific 

example 

IUPAC 

name 

Common 

name 

General 

formula 

Functional 

group 

Alkane CH3 – CH3 Ethane Ethane RH C – H and 

C – C bond 

Alkene CH2 = CH2 Ethene Ethylene RCH=CH2 

RCH=CHR 

R2C=CHR 

R2C=CR2 

 

 

Alkyne HC CH Ethyne Acetylene CH ≡ CR 

RC ≡ CR 

   – C ≡ C –   

 

Aromatic 

  

 

Benzene 

 

Benzene 

Ar - H Aromatic ring 

Haloalkane CH3 – CH2 – Cl Chloro ethane Ethyl 

Chloride 

R - X 

 
Alcohol CH3 – CH2 – OH Ethanol Ethyl 

Alcohol 

R - OH 

 
Ether CH3 – O – CH3 Methoxy 

Methane 

Dimethyl 

ether 

R – O – R 

 

Amin CH3 – NH2 Methane amine Methyl amine R – NH2 

R2NH 

R3N 
 

Aldehyde 

 

Ethanal Acetaldehyde 

 
 

Ketone 

 

Propanone Acetone 

 
 

Carboxylic 

acid  

Ethanoic acid Acetic acid 

 
 

Ester 

 

Methyl 

ethanoate 

 

Methyl 

acetate  

 

Amide 

 

Ethan amide Acetamide CH3CONH2 

CH3CONHR’ 

CH3CONR’ R”  
Nitrile CH3  – C ≡ N꞉ Ethane nitrile Acetonitrile RCN – C ≡ N꞉ 
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 (Hydrocarbons)

 

 

 

عضوی مرکبات

هکړئيز هايدروکاربنون

کليکيهتروس

تيوفين،فوران
پيرون،

هومو سيکليک 
(کليکيکاربوس)

اروماتيک

اروماتيک مرکبات 
چي د بنزين دوه يا 

څو کړي لري

اروماتيک مرکبات 
چي د بنزين يوه 

کړي لري

اروماتيک مرکبات 
چي د بنزين کړي 

نه لري

کليکيسالي

سايکلو‍‍پروپان

سايکلوبيوتان

سايکلوپنتان

اليفاتيک هايدروکاربنونه

اليفاتيک غيرمشبوع 
هايدروکاربنونه

د الکاينونو يا 
هاسيتلين سلسل

CnH2n-2

د الکينونو يا 
ايتلين يا اوليفينونو 

سلسله

CnH2n

مشبوع اليفاتيک
هايدروکاربنونه

د الکانونو يا 
هپارافينونو سلسل

CnH2n+2
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:: 

 

 

 

3SP 

 

 

(Alkanes):

 2n+2HnC    

 

 

: 
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(Alkenes):

 n2HnC 

(Alkynes):

 2-n2HnC 

:

6  (Carbocylic)  

2  (Hetrocclic) 

1 (Cyclo Alkanes)  : 

 n2HnC 

2 : 

(Huckel).(4n + 2) 

6 

(c) ketabton.com: The Digital Library



30 
 

2 

3  

 

 

 

 

 2  .(Hetrocyclic)  

1. Word Root

(Parent) Word Root 

Word Root 

(c) ketabton.com: The Digital Library
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(2)

Word Root Word Root 

1CMeth21CHenicos

2CEth22CDoicos

3CProp30CTricont

4CBut31CHentriacont

5CPent32CDotriacont

6CHex33CTritriacont 

7CHept40CTetracont 

8COct50CPentacont 

9CNon60CHexacont

01CDec70CHeptacont 

11CUndec or Hendic 80COctacont 

12CDo dec90CNonacont

13CTri dec100CHectane 

20CIeicos 101CMethahectane

2. (Primary Suffix) :

 

(Primary Suffix)Word Root 

:(3)

Primary Suffix 

Ane

Ene

Adiene

Atriene

Yne

Adiyne
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3. (Secondary Suffix):

(e) 

(4)

Alkanol Ol-OH  R – OH Alcohols 

Alkane thiol Thiol -SHR – SHThioalcohols

AlkanamineAmine2NH –  2NH –R  Amines  

Alkanal Al  – CHOR – CHOAldehydes 

Alkanone One  – CO - R – CORKetones 

Alkanoic acidOic acid  – COOHR – COOHCarbxylic acids 

AlkanylchlorideOyl chlorides  – COClR – COClAcid chlorides 

Alkyl alknoate Oate   – COORR – COOREster 

Alkanamids Amide2CONH –  2CONH –R Amides 

Alkane nitrile Nitrile  – CNR – CNNitriles 

Consonant (e) 

(e) 

DiTri

4. (Prefix):

Word Root 

a. :

R 
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(5)

prefix  Alkyl groupAlkane 

Methyl3CH4CH

Ethyl5H2C6H2C

n- propyl7H3C

8H3C
Iso propyl

3CH-CH-C3H 

n- butyl- 2CH-2CH-2CH-C3H

10H4C
Sec-butyl

3CH- CH-2CH-C3H 

Isobutyl -2CH– CH-C3H 

b. (Some Functional group):

(6)

NitroalkaneR – NO2Nitro-NO2 

AlkoxyalkaneR –ORAlkoxy-OR

ChloroalkaneR –ClChloro-Cl

BromoalkaneR –BrBromo-Br

IodoalkaneR – IIodo-I

FloroalkaneR – FFloro-F

NitrosoalkaneR –NONitroso-NO
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c. :

(Poly Functional) 

(7)

Prefix  Functional group Prefix  Functional group 

Amino2NH-Hydroxy-OH

Imino-NHCyano-CN

Alkylthio-SRIsocyano-NC

Keto or Oxo-CO -Formyl-CHO

Carboxy-COOHMarcapto-SH

Carbamyl2CONH-Carbaloxy-COOR

(IUPAC Nomenclature) 

 (Switzerland)(Geneva) 6592

(IUPAC)(International Union of Pure and Applied 

Chemistry)

) (

 

Prefix + Word Root + Primary Suffix + Secondary Suffix  
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COOH –2 CH –CH  –2 CH –C 3H 

3CH 

3-Methyl Pentanioc acid 

Methyl                     Pent                                           an                                        oic acid   

 Prefix                     Word Root                   Primary Suffix                  Secondary Suffix   

     

 

Word Root 

But = Word Root          ane = Primary                                 3 CH –2 CH –2 CH –C 3H

Butane     

(Numerical)(Prefixes) 

Di , Tri , Tetra  

COOH – CH –   CH –C 3H 

        3CH3CH     

2,3- Di methyl butanoic acid

Di                    methyl               but                   an                           oic acid       

Numerical Prefix           Prefix        Word Root       Primary Suffix     Secondary Suffix 

 

(e) 

(c) ketabton.com: The Digital Library
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 (Isomerism) 

(Isomerism))10H4(C

O)6H2(C

2CH –CH  – 3CH                     3CH – 2CH – 2CH – 3CH 

                                                                                                              

                                                    3CH 

Normal butane                                            Iso butane                                
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(8) 

Properties of Ethyl alcohol and Di methyl Ether 

                                                Ethyl alcohol                   Di methyl Ether 

                                                     C2H6O                                C2H6O                        

- 24.9 78.5 Boiling point, ℃ 

- 138 - 117.3 Melting point, ℃ 

No reaction Displaces Hydrogen Reaction with Sodium 

  

(9)
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 (10)

 

 

 (Types of Isomerism) :

 

 

 

ايزوميرونه

ساختماني 
ايزوميرنه  

ځنځيری

Chain

پوزيشن

Position

فنکشنل

Functional

ميتاميري

Methamerism
تاتوميري

Tautomerism

ستريو 
ايزوميرونه  

کنفرميشن
Confirmation

کنفيګوريشن 
Configuration

اپټيکل
Optical

يوميتريکل ج
Geometrical
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6 

2 

1-  :(Structural isomerism) 

   

1 (Chain isomerism) 
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2  :(Position isomerism)   

 Position  
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 3CH – 2CH –C = CH 2H                         3CH –CH = CH  –C 3H

2- Butene                                              1-Butene          

 

3 (Functional)

 

 

 

4  :(Methamerism)  

 

 3CH – 2CH –O  – 2CH –C 3H              3CH – 2CH – 2CH –O  –C 3H

Methyl propyl Ether                               Di ethyl Ether
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5 :(Tautomerism)

 

2- (Stereo Isomerism)

6 (Conformation) 

2 (Configuration) 

1 (Conformation Isomerism)

C – C 
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(Rotation isomerism) 

12kj/mol  

(1)
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2  :(Configuration) 

(Optical) (Geometrical.) 

 

a. (Optical)

(OH)

Optical 

b. (Geometrical isomerism) 

 Cis Trans 

(Cis)

Cis
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(Trans) 

Trans
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CisTrans

(11)

CisTrans
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)Alkanes or paraffin’s(

  (Single Covolents bond) 

(Para = Little    Affine= affinity) 

ParumOffiens

 )2n+2HnC( (n) 

n=1 

(12)

(ane) 

n = 3n =2n = 1 

CnH2.n + 2 CnH2.n + 2 CnH2.n + 2 CnH2.n + 2

C4H2.4+2 C3H2.3+2 C2H2.2+2 C1H2.1+2

C4H8+2 C3H6+2 C2H4+2 C1H2+2

10H4C8H3C6H2C4CH

ButanePropaneEthaneMethane
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(3n + 1)

 (Segma) (δ)

(Segma Electron)  

(Hybridization) )3(SP

)16(C 
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:(13)

)Structure of Formula’s( 

6.  

2.  

3.  

4. Lewis 

(c) ketabton.com: The Digital Library
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(Homolog Series)

) - 2CH -(

 - 2CH-
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(Properties of Homolog Series) 

6. 

2.n+2 HnC

2. 

3. 

4. 

8. 

1. 

(Alkyl Group)

AlkylAlkane H



 

34 CHCH H

 )12n+HnC( (R)

(ane) (yl) 

AlkylAlkane yl
ane




(c) ketabton.com: The Digital Library



52 
 

MethylMethane yl
ane




EthylEthane yl
ane




 

(14) :

Alkyl groups:        - ane            - yl   (alkane            alkyl) 

 

Alkane                                                         Alkyl Group           Abbreviation 

 –Me                                – 3H                                    become                     CH – 3CH 

Methane                                                                     Methyl    

 

–Et                       – 2CH - 3H                          become                     CH – 2CH - 3CH 

Ethane                                                                        Ethyl  

 

–Pr             – 2CH - 2CH - 3H                become                     CH – 2CH - 2CH - 3CH 

Propane                                                                      Propyl 

 

–Pr               – 2CH - 2CH -3 become                   CH    H    – 2CH - 2CH - 2CH - 3CH 

Butane                                                                        Butyl     
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)Types of Radical’s(

1. (Primary Radical)

)- 3CH(Ethyl

 

 

2. (Secondary Radical)

) - 3CH(Iso 

Propyl 

 

 

3. Radical) aryTerti(

)- 3CH(Iso Butyl 
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(Activity and Stability) 

 (Active)

(Types of Carbon atom) 

1. (Primary Carbon)

 

Butane

 

2. (Secondary Carbon)

 

 

 

 Propane   
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3. (Tertiary Carbon)

 

Iso Butane 

 

4. (Quarternary Carbon)

 

Neo Pentane 
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 :(Nomenclature of Alkane Series) 

I (Common Nomenclature) : 

(- ne)
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 :(15)

 

ne

 

ne

Hexa – neHexaMetha – ne  Metha 

Hepta – neHeptaEtha – neEtha

Octa – neOctaPropa – nePropa

Nona – neNonaButa – neButa

Deca – neDecaPenta – ne Penta 

II (Ordinary Nomenclature) :

(n)(iso)(neo) 

n-Alkane  

 

CH3 – CH3                                   Normal Ethane (n-Ethane) 

 

CH3 – CH2 – CH3                        Normal Propane (n-Propane) 

CH3 – CH2 – CH2 – CH3                        Normal Butane (n-Butane) 

 

(Neo, Iso)
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(Models) 

III IUPAC 

6592 (Switzerland) 

(Geneva) 

6985(IUPAC)

(International Union of Pure and Applied Chemistry)

 

 

6 .
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(Parent Chain)  

2 

2 – Methyl Butane 

3 

Di , Tri , Tetra , Penta  

 

2,2 – Di methyl Butane 

                         

 

4 

 di, Tri Tetra

 

 

 

2,3 – Di methyl Pentane               

   

8 

MethylEthyl
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EM

EthylMethyl

 

 

3 – Ethyl – 2 – Methyl Hexane                                                               

1 

 

 

 

2 – Ethyl – 2 – Methyl Hexane 

 

0  

 

 

2,3,4 – Tri methyl Hexane

5 
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3 – Ethyl – 4 – methyl Hexane 

 

9 

 

 

2 – Methyl – 4(1,1 – di methyl ethyl) Hexane 

Or (2 – Methyl – 4 – Tert - Butyl Hexane) 

60   

66  

62  

(Poly Functional)  

 

63   
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n- Hexane                                   2-Methyl pentane                
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3 – Bromo – 4 – ethyl – 3 – methyl Octane 
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(Isomerism)

6510(А.М.Бутлеров) (Butlerov) 

)10H4(C

,  n=4   10H4C 

+ 1 = 2 0+1               I = 24  - 4+1               I = 24  -n I = 2 

2

PentaneHexane

)Obtaining of Alkane’s(  

(Synthesis method’s) 

 

 

 

(c) ketabton.com: The Digital Library
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1‍ . 

 

  

 

 

2(Victor Grinard Method)

6962(R – X)

 (R – Mg – X)
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(Noble Prize) 

 

R – Mg – X + CH3 – OH                             R – H + Mg(OCH3)X 

CH3 – Mg – Cl + CH3 – OH                             CH3 – H + Mg(OCH3)Cl

 

3(Wurtz Synthesis) 

6588(Wurtz)

(R – X)

R – X + 2Na + R – X                     R – R + 2 NaX 
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CH3 – Cl + 2Na + CH3 – Cl                    CH3 – CH3 + 2NaCl 

CH3 – Cl + 2Na + CH3 – CH2 – Cl                    CH3 – CH2 – CH3 + 2NaCl 

CH3 – CH2 – Cl + 2Na + CH3 – CH2 – Cl              CH3 – CH2 – CH2 – CH3 + 2NaCl 

4 (Dumas Method) 

 

                                  

     CaO 
   CH3 – COONa + NaOH                      CH4 + Na2CO3 

 

 

CaO          
   CH3 – CH2 – COONa + NaOH                      C2H6 + Na2CO3 

 
                                                          CaO                                                                              
CH3 – CH2 – CH2 – COONa + NaOH                C3H8 + Na2CO3 

(Physical Properties)

6  

 

2   

 

 

(c) ketabton.com: The Digital Library



69 
 

(2) 

 

3 

 

(3) 

 

4  
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(4) 

  

8 (Straight Chain)  

 

 
Pentane       309,2 K  

Iso pentane    301 K   

          New pentane    282,6k     

 

1 

 

0 (Density)

(0,8g/ml)  

5  

(c) ketabton.com: The Digital Library
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9  

60.   

66. 

 

62.  

 

 

 

 :(16)

(B. P)  ℃  (M. P)  ℃ 

Alkane 

- 0.5- 138.358.1Butane 

- 11.7- 159.458.1Isobutane

36.1- 129.772.2Pentane

27.9- 159.972.2Iso pentane

9.5- 16.672.2Neo pentane

69.0- 9586.2Hexane

60.3- 11886.2Iso Hexane

63.3- 11886.23 – Methyl pentane

58- 128.586.22,3 – Di methyl butane

49.7- 99.986.2Neo Hexane

106.5100.7114.2Hexa methyl ethane
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:(17) 
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(Chemical properties)

1. (C – C)

83 𝑐𝑎𝑙
𝑚𝑜𝑙⁄

(C – H)𝑐𝑎𝑙
𝑚𝑜𝑙⁄95

(Paraffine) 

2. 

(300 – 1000°C) 

3. 4SO2H3HNO

Na

 

4. 

 

5. 

 

6. Exothermic

Endothermic

(c) ketabton.com: The Digital Library
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Exothermic

 

7. 

 

8. 

(U.A) 

9. 1000°C‍

(Chemical Reaction) 

1. (Combution)

2CO

 

O + 2n CO2 + Energy2(2n+2)H                    2+ (3n+1) O2n+2 Hn2 C 

Explosion                        

𝑘𝑐𝑎𝑙
𝑚𝑜𝑙⁄+ 192  2O + CO22H                      2+ O  4CH 

 

𝑘𝑐𝑎𝑙
𝑚𝑜𝑙⁄+ 212  2O + 2CO24H                      2+ 4O  42 CH 

2CO

(C)CO

(c) ketabton.com: The Digital Library
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  𝑘𝑐𝑎𝑙
𝑚𝑜𝑙⁄O + 118 2C + 2H                       2+ O  4CH

𝑘𝑐𝑎𝑙
𝑚𝑜𝑙⁄O + 143 2CO + 2H                       2+   3/4   O  4CH

 

 

                      250°C – 100at
OH32 CH                                2+ O 32 CH 

 

3O2Mn                             
OH32 CH                                  2+ O 42 CH 

                        250°C – 100at 

2. (Halogenation)

)2(x

)2, Cl2, F2, Br2(I

(Chlorination)(Bromonation)

(Fluorination)(Iodination)

(U.A) (Mechanism) 
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X –X  + H  –R                      2H + X –R  

 

 (Chlorine) (Methane)

(250 - 400°C)

(U.A)

(Solvents)

HCl 

1. CH4 + Cl2                                CH3 – Cl + HCl 

2. CH3 – Cl +  Cl2                            CH2 – Cl2 + HCl 

3. CH2 – Cl2 +  Cl2                            CH – Cl3 + HCl 

4. CH – Cl3 +  Cl2                            CCl4 + HCl 

 

(Mechanism of Reaction) 

 (Chlorination)
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2Cl

)º(Cl  

ºCl +   ºCl                              2Cl 

 

a 

H) –(C 

3)CHº( 

CH4 + Cl º                              º CH3ˉ Cl + H+ 
º 

b )2(ClCl – 3CH

)º(Cl  

º CH3ˉ  +   Cl2                             CH3 – Cl + Cl º     

Cl – 3CH

        

ab) º(Cl  

CH3 – Cl +  Cl º                            CH2 – Cl2 + HCl 

CH2 – Cl2 +  Cl º                            CH – Cl3 + HCl 

CH – Cl3 +  Cl º                            CCl4 + HCl 
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) º(Cl   

) 3CH º(

Cl º  + Cl º                       Cl2   

º CH3  +  Cl º                      CH3 – Cl  

º CH3   +  CH3 º                     CH3 – CH3 

3. )3(HNO(Nirtation)

3HNOC)°500 –(400 

)2(NO

Nitro Alkane)2NO –(R 

R – H + HNO3                                      R – NO2 + H2O       

CH3 – H + HO – NO2                          CH3 – NO2 + H2O    

4. )4SO2(H(Sulphonation)  

(6)

(c) ketabton.com: The Digital Library
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R – H + HO – SO3H                    R – SO3H + H2O

CH3 – H + HO – SO3H                          CH3 – SO3H + H2O     

 

5. (Isomerization) 

(Petro chemical Synthesis)

ionIsomerizatC°253AlClHCl

 

 

6. (Cracking)

68 65

3O2Al2SiO862

(c) ketabton.com: The Digital Library
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                   Al2O3 
CnH2n+2                           CnH2n+2  + CnH2n  

 

              (400 – 500ºC) 
C16H34                            C8H16  + C8H18

(450-550C)

 (Cyclazation)

 : 

(Usages of Parrafine Compounds)

122Kcal  

(Cracking)

 (Midical)
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(Refination)

(Solvent)  

 

(Usage of Paraffine derivatives):

a. (Chloroform) 

 

 

  

 Spray

  

(Pyrine)

CHCl3 

b. (Iodoform)

3CHl

c. (Bromoform)

3CHBr

a. (Chloroform)

Cl  – 5H2C

(c) ketabton.com: The Digital Library
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(Alicyclic Compounds) 

(Cyclo Alkane)

(Cyclo Alkene)

(Cyclo Alkane) 

2nHnC

 

. 

(c) ketabton.com: The Digital Library
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3 – 4 34

5 – 7 80

8 – 12562

62  

   

(18)

CnH2n (B. P)  ℃ (F. P)  ℃ 

C3H6 Cyclo propane - 33 - 127 

C4H8 Cyclo butane 13 - 80 

C5H10 Cyclo pentane 49 - 94 

C6H12 Cyclo hexane 81 6.5 

C7H14 Cyclo heptane 118 - 12 

C8H16 Cyclo octane 149 14 

C6H12 Methyl Cyclo pentane 72 - 142 

C7H14 Methyl Cyclo hexane 100 - 126 
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( )

V.V. Markovnikov) )

(Naphtenes)

:(Nomenclature of Cyclo Alkanes)

  (Cyclo) 

6 

 

2 

 

3 

(c) ketabton.com: The Digital Library
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(c) ketabton.com: The Digital Library



86 
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 (Obtaining of Cyclo alkanes)

 

 

 1,3-Dichloro propane 

(Gustavsons synthesis) 

 

 

1,4-dibromo butane  

 

                    Ni, 150-250°C, Pressure 
C6H6  + H2                                                C6H12 

(c) ketabton.com: The Digital Library
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(Reaction of Cycloalkanes)

 

 

 
 

(Cyclo propane)

 (Cyclo pentane))

( 
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(Alkenes) 

 

)2nHnC( 

n 2

4H2C

(Isomerism)

 

(Huckel)

(Hybridization))2(SP120

6 .(Alkylenes) 

2 (Ethylene) 

3 (Oliffines)

Cl) –C = CH 2(H

(c) ketabton.com: The Digital Library
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 :(Nomenclature of Alkenes) 

I (Common method) 

ane ene 

(Ethene) (Propene) 

Ethane                    Ethene                     Pentane                Pentene 

Propane                  Propene                   Hexane                Hexene 

Butane                    Butene                     Heptane               Heptene 

 

II. (Ordinary method)  

– ane(- 

ylene)

 :(19)

(B.P) 

 

(M.P)

-164.4-102.42HC = C2HEth-yleneEth-ane

-185-47.72CH = CH - 3CHProp- yleneProp- ane

-130-6.52CH = CH - 2CH - 3CHBut- yleneBut-ane

-13830.12CH = CH - 2CH - 2CH - 3CHPent- ylenePent-ane

(c) ketabton.com: The Digital Library



91 
 

III IUPAC

 

6 

Propene

 

(1 – Propene) CH3 – CH = CH2 

                         3               2             1  

(1 – Butene) CH3 – CH2 – CH = CH2 

                        4          3               2             1  

(2 – Butene) CH3 – CH = CH – CH2 

                        4          3               2             1  

(1 – Pentene) CH3 – CH2 – CH2 – CH = CH2 

                        5          4          3               2             1  

(3 – Pentene) CH3 – CH = CH – CH2 – CH3 

                        5          4          3               2            1  

2  

  

  

 
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           (3 – Methyl – 1 Butene) 

 

 

 

              (2 – Methyl – 2 – Butane)

 

 

 

 

 

(4 – Ethyl – 3 – methyl – 1 – Hexene) 

3 

Di ,Tri 

,Tetra  

4 
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 H2C = CH – CH2 – CH3                     CH3 – CH = CH2 – CH2 – CH2 – CH3

          1 – Butene (not 3 – Butene)                 2 – Hexene (not 4 – Hexene)
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(Isomerism)

Butene

CH2 = CH – CH2 – CH3              (1 – Butene) 

CH3 – CH = CH – CH3               (2 – Butene)   

         

           2 – Methyl – 1 – propene or (Iso Butene)

               

6  

     (3 – Chloro – 4 – methyl – 1 – Pentene) 

 

 

 

      (2 – Chloro – 3 – methyl – 2 – Pentene)  
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2 CisTrans

 

 

                 Cis – 2 – Pentene                                      Trans – 2 – Pentene  

Trans Cis 

 –

(Vinyl group) 

(Allyl group) 

(c) ketabton.com: The Digital Library
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(Alkadienes) 

(Dienes) 

(Diene)

)2-2nHn(C

(Types of Dienes) 

i (Cumulated double bonds Dienes) 

Allene type    2C = C = CH2H 

ii (Conjugated double bonds Dienes)  

H2C = CH – CH = CH2    Diene type 

iii (Isolated double bonds Dienes)  

Diolefine type    2CH = CH – 2)2(CH –C = CH 2H 

 

(Mono olefine) 

 

(Diene) 

(c) ketabton.com: The Digital Library
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 

(Triene)

 

(Tetraene) 

 

(Polyene)

CumulatedIsolatd

Conjugated

 

4          3                    2                1         
CH2 = CH – CH = CH2   (1,3 – Butadiene) 

 

6          5                       4             3                  2                  1      
CH3 –CH = CH – CH = CH – CH3   (2,4 – Hexadiene) 

 

  6            5                       4      3                2               1         

CH2 = C = C – CH = CH – CH3   (3 – Chloro – 1,2,4 – Hexatriene) 
                                

                  Cl 

:Butadiene 

)2CH = CH –= CH  2CH(6960

Sergei Vasilyevich Lebedevpolymerize 6921 
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Ivan Ostromislensky

 

(Obtaining of Alkenes)  

 

1.  

a. 750°C

C°7503O2Al

2SiO3O2Cr

 

b. Alkene

(Lindlar Katalysator Pd/BaSO4)(Brown – Katalysator P-2)
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2. (Dehydration)4SO2H

)C°200 –(160 4SO2H

 

 

 

4SO2(96%) H                                          
R – CH2 – CH2 – OH                                 R – CH = CH2 + H2O 
                                                     160°C  

 

4SO2(96%) H                                   
CH3 – CH2 – OH                                 CH2 = CH2 + H2O 
                                            160°C  
 

4SO2(96%) H                                             
CH3 – CH2 – CH2 – OH                                 CH3  – CH = CH2 + H2O 
                                                        160°C    

 

 

 

 

 

 

 
                                    (350-450°C) Al2O3          

CH3 – CH – CH2 – CH3                                  CH3  – CH = CH – CH3  + H2O 

  

           OH

(c) ketabton.com: The Digital Library
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3. Cracking

 

 

Cracking                

10H4+ C 2CH = CH –CH  –CH  – 3CH                            20H9C 

 

4. (Dehydro Halogenation) 

6508

(Alexander M. Zaitsev)

 

 

 

a (HX)

KOH

OH - 5H2C 
R – CH2 – CH2 – X + KOH                                 CH3  – CH = CH2 + KX + H2O 

(c) ketabton.com: The Digital Library
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                                                      C2H5 - OH               
CH3 – CH2 – CH2 – Cl + KOH                                 CH3  – CH = CH2 + KCl + H2O 

 

b 

        X      X 

R – CH – CH2 + Zn                          R – CH = CH2 + ZnX2                              

 

            Cl     Cl    

CH3 – CH – CH2 + Zn                      CH3 – CH = CH2 + ZnCl2     

                        

(Physical Properties)

6 60

 

2 

 

3 

 

4  

8 
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(Central)

(Chemists)

 

(Alexander Mikhailovich Butlerov)

6504 Hoff Jacobus H. Van’t

Joseph A. Le Bel

(c) ketabton.com: The Digital Library
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   :(20) 

Bond Bond Energy 

(Kcal/mol) 

Length (A°) 

C – H 99 6.09 

C – C 90 6.84 

C = C 104 6.33 

C ≡ C 236 6.20 

O – H 111 0.91 

N – N 93 6.02 

C – O 86 6.43 

C = O 179 6.26 

C – N 73 6.40 

C – Cl 81 6.40 

C – Br 68 6.96 

C – I 51 2.62 

 (20)
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(Chemical properties)

1. (Hydrogenation)

(Ni, Pt, pd)

(c) ketabton.com: The Digital Library
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H2C = CH2 + HBr                            H3C – CH2 - Br 

Ethylene                                           Ethyl Bromide 

PropeneHBr

(Markovnikov’s Rule(

6500 

(c) ketabton.com: The Digital Library
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2. (Hydration)

)4PO3(H

300°C

 

 

                                                                         OH

                                    300°C, C+P                            
R – CH = CH2 + HOH                                R – CH – CH3  
                                                     H3PO4       

                                                                                  OH

                                           300°C, C+P                            
CH3 – CH = CH2  + HOH                               CH3 – CH – CH3  
                                                            H3PO4      

3. )4SO2(H 

(c) ketabton.com: The Digital Library
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OH 2SO –O  – 2CH – 3CH                     4SO2H+  2= CH 2CH

2CH –CH  – 3CH                     4SO2H+  2= CH 2CH –R  
                                              

   OH 2SO –O                                                                         

                     

 

 4SO2OH +  H – 2CH – 3O                       CH2OH + H2SO –O  – 2CH – 3CH

(Usage of Ethylene Coumpounds)

90%

(Poly Ethylene)(Poly Vinyl Chloride) (P.V.C)

(Styrenes)

(Natural gas)

Cracking
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(Propylene)

Cracking

 

Alkynes  Acetylene  

2-2nHnC4-2nHnC.

SP

650

–

 )( 
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 :(Nomenclature of Alkynes) 

I. (Common method)  

ane(- yne)

(23)

HC ≡ CH Ethyne Ethane 

3CH –HC ≡ C  Propyne Propane 

C ≡ CH – 2CH – 3CH Butyne Butane 

C ≡ CH – 2CH –2 CH – 3CH Pentyne Pentane 

C ≡ CH – 2CH –2 CH –2 CH – 3CH Hexyne Hexane 

C ≡ CH – 2)2(CH – 3CH Heptyne Heptane 

II. IUPAC

ene yne 
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 (Obtaining of Alkynes)

1  

 

 

 

 

 

2  

a. 

62KOH

2NaNH 

 

     Br  Br                                           H    Br 
                                                    C2H5 -  OH               
CH3 – C – CH2  + KOH                                CH3 – C = CH + KBr + H2O 

 

          H 
 

               Br                                           
                                                         C2H5 -  OH               
CH3 – C = CH2  + NaNH2                                CH3 – C ≡ CH + NaBr + NH3 
 
          H                                                               (Propene) 
 

b.   

22

Br                                                   Br 
                                                    C2H5 -  OH               
CH3 – C = CH2  + KOH                                CH3 – C = CH + KBr + H2O 
 
          Br            
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                                                         C2H5 -  OH               
CH3 – C = CH2  + NaNH2                                CH3 – C ≡ CH + NaBr + NH3 
 
          Br                                                               (Propene) 

3  

  2R + MgI –C ≡ CMgX                  HC ≡ C X + H –R  

CH3 – CH2 – I + HC ≡ CMg – I                  HC≡ C – CH2 –CH3 + MgI2   

(Physical Properties) 

24

861
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 :(Chemical Properties)  

 

1 (Halogenation)
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2  

 HClVinyl Chloride

HC ≡ CH + HCl                H2C = CH – Cl 

H2 – C = CH – Cl + HCl                     CH3 – CH – Cl2 

(Geminal) 
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3  (Hydrogenation)

 

 

 

4 (Hydration)  

 (Mechanism) 
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(Obtaining of Acetylene) 

6. Cracking°C6800

 

C1500°                

2 CH4                   HC ≡ CH + 3H2   
 

                          1500°C 
H2C = CH2                       H – C ≡ CH + H2    

 

2. 

6512 

(Fredrick Wöhler)   

 

CaC2 + 2H2O                    HC ≡ CH + Ca(OH)2 

 

(Usage of Alkynes) 

 

63003000°C

(Welding)
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(Alkyle Halides)

(Alkyl Halogenide)(Halo Alkane)

X)  –(R + X) 2n+1Hn(C 

(Organic Halides)

(Organic Halides)

 

. 

                                                                                          Cl 

        3CH –CH  – 3Cl                             CH – 2CH – 2CH – 3CH 

n – Propyl Chloride                                 Iso Propyl Chloride 

   (Bp = 34.8°C)                                             (Bp = 46.6°C)    
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(Mono Halide)

:(Nomenclature of Alkyl Halides)

I. (Ordinary method)  

I) Ethyl Iodide – 2CH – 3(CH 

Cl) Propyl Chloride – 2CH – 2CH – 3(CH 

Br) Butyl Bromide – 2CH – 2CH – 2CH – 3(CH 

 

II IUPAC

i.  

 

 

Ethane I) Iodo – 2CH – 3(CH 

Propane Cl) Chloro – 2CH – 2CH – 3(CH

(c) ketabton.com: The Digital Library



121 
 

Butane Br) Bromo – 2CH – 2CH – 2CH – 3(CH 

ii.  

6.  

2.  

3. 

 

4. 

 

8. 

 

Cl      Cl                                                           

Di Chloro Pentane) –(2,3     3CH –CH  –CH  – 2CH – 3CH 
  5            4              3           2           1 

 
           Cl         Br     Cl 

Di Chloro Pentane) –2,4  –Bromo  –(3     3CH –CH  –CH  –CH  – 3CH 
   1          2            3            4           5 

 

                       Cl     Cl 

Tri Chloro Pentane) –2,3 (2,    3CH –C  –CH  – 2CH – 3CH 
  5            4             3         2          1 

                                        Cl 

   3CH           

         3CH –CH  – 3CH 
  1         2              3   

              Cl                   

                             (2 – Chloro – 2 – methyl Pentane)     
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Cl       Br    3CH           

 3CH –C  –CH  –CH  – 3CH 
  5              4         3           2        1 

3HC               
(2 – Bromo – 3 – Chloro – 4,4 – Di methyl  Pentane) 

4CCl                                        3CHCl                                    2Cl2CH 

Di Chloro methane         Tri Chloro methane             Tetra Chloro methane 

(Methylene Chloride)         (Chloroform)                    (Carbon tetra Chloride) 
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(Physical properties) 

 

(24)
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   (25)
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(Chemical properties) 

6  

R – X + HOH                    R – OH + H – X 

  

OH + HCl – 5H2Cl + HOH                    C – 5H2C

 

2 NaOH

 

R – X + NaOH                   R – OH + NaX 

 

OH + NaCl    – 3CH            Cl + NaCl        – 3CH 

 

3  

+ HX 2NH –R                       3X + NH –R  

 

+ HCl  2NH – 2CH – 3CH                        3Cl + NH – 2CH – 3CH 

                                                                Ethyl Amine 

(Obtaining of Alkyl Halides) 

1.  

 

X         –X + H  –R                       2H + X –R             
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1. CH4 + Cl2                                 CH3 – Cl + HCl 

2. CH3 – Cl +  Cl2                            CH2 – Cl2 + HCl 

3. CH2 – Cl2 +  Cl2                            CH – Cl3 + HCl 

4. CH – Cl3 +  Cl2                            CCl4 + HCl 

 

2. 

 

a 4SO2HX) –(H  

 

4SO2H                                            

O2X + H – X                  R –OH + H  –R  
 

4SO2H                                                                      

O2Cl + H – 2CH – 3Cl                     CH –OH + H  – 2CH – 3CH 
 

 

 

 

 

b )3(PX 

 

 
3PO3X + H –3 R                    3OH + PX –3 R  

 
3PO3X + H – 5H23 C                    3OH + PCl – 5H2C 3 

c )2(SOCl

 

+ HCl 2Cl + SO –R                     2OH + SOCl –R  
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+ HCl 2Cl + SO – 7H3C                    2OH + SOCl – 7H3C 

 

3.  

 

a (H – X) 

 

Cl   – 2CH – 2CH –+ HX                    R  2CH = CH –R 

 

Cl   – 2CH – 2CH – 3+ HCl                    CH 2CH = CH – 3CH

b (H – X) 

 
                                                               Cl       Cl 

 2CH – 2CH –+ 2 HX                    R  2CH ≡CH  –R  

 
                                                                        Cl       Cl

 
 2CH – 2CH – 3+ 2 HCl                    CH 2CH ≡CH  – 3CH
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4 Alexander Borodin6516Borodin

HunsdieckerBorodin

 

 

2Br  + AgBr      +   CO –R                            2COOAg +  Br –R 
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CH2 – OH 

CH2 – OH 

(Alcohols) 

(R)

(R-OH) 

(Mono Alkyl) 

H − O − H  ,    R − O − H 

(OH)

1. (Mono hydroxy Alcohol):OH

OH –R 

+ OH)2n+1 Hn(C 

OH – 3, CH OH –5 H2C 

 

2. (Di hydroxy Alcohol): 

OH

+ 2OH)2n Hn(C 

 

 

Ethylene Glycol   
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3. (Tri hydroxy Alcohol):

OH

+ 3OH)2n Hn(C)(. 

 

 

 

 

1. (Primary Alcohol): OH

 

 

 

 

2. (Secondary Alcohol): 

OH 

 

 

 

OH     OH    OH 

CH2 – CH – CH2 

 

                                    H        

R – CH2 – OH  يا  R – C – OH 

                                    H    

       R 

R – C – OH 

       H 

           CH3 

CH3 – CH - OH 
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3. (Tertiary Alcohol):

OH

 

 

 

:(Nomenclature of Alcohols)

I (Ordinary Nomenclature):

Alcohol

 

Ethyl Alcohol   OH  – 5H2Methyl Alcohol   ,   C    OH – 3CH 

OH     Propyl Alcohol – 2CH – 2CH – 3CH 

 

 

       R 

R – C – OH 

       R 
           CH3 

CH3 – C – OH  

           CH3 
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CH2 – OH 

CH2 - OH 

II (Common Nomenclature): 

alcohol(- ic)

 OH – 3CHAlcohol Methylic        

         OH – 5H2CAlcohol Ethylic           

OH – 2CH – 2CH – 3CHAlcohol Propaylic        

 

III IUPAC: 

6. 

(- e) (- ol) 

 

Methane – Methanol, Ethane – Ethanol, Propane – Propanol  

 

2. 

diol،TriolPol 

 

                       

Ethane diol                                Propane triol                                           

 

OHPolyol 

3. OH

OHOH

OH     OH    OH 

CH2 – CH - CH2 

 

(c) ketabton.com: The Digital Library



133 
 

1            2         3 

CH3 – CH2 – CH3 

            OH 

(A) 

OH        – 2CH – 2CH – 3CH 

1 – Propanol 

                                                       2 – Propanol                                  2 - Butanol         

                                                                                                                                 

4. OH

 

 

 

 

 

 

                     OH 

CH3 – CH2 – CH – OH 

   4         3        2      1 

 

 

   1        2        3        4        5 

H3C – CH – CH2 – CH – CH3 

            OH              CH3 

4 – Methyl – 2 -  Pentanol 

            CH3   CH3 

H3C – CH – CH – CH2 – OH 

  4          3       2        1           

2,3 – Di methyl – 1 - Butanol 

  5         4         3        2        1 

H3C = CH – CH2 – CH – CH3 

                                OH 

4 – Penten – 2 – ol  

 

  5        4    3      2       1 

H3C - C    C – CH – CH3 

                   OH 

3 – Pentyene – 2 ol 
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3 – Methyl Cyclo Petanol 

 

 

 

(Physical properties) :

1 – 4 

5 – 11

   4        3        2           1 

H3C – CH – CH2 – CH2 – OH 

                    OH 

1,3 – Butan diol 

    4       3        2       1 

CH3 – CH – CH – CH2 – OH  

            OH    OH 

1,2,3 – Butan triol 
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+ OH)2n Hn(COH –H 

 

:  :(26) 

℃

℃

0.78 64.9 - 97.8 OH – 3CH Methanol 

0.79 78.4 -  114.7 OH – 2CH – 3CH Ethanol 

0.80 97.4 -  126.5 OH – 2)2(CH – 3CH Propanol 

0.78 82.4 -  89.5 3CH –CHOH  – 3CH 2 – Propanol 

0.77 117.2 -  89.5 OH – 2)3(CH – 3CH Butanol 

0.76 99.5 -  114.5 3CH –CHOH  – 2CH – 3CH Iso Butanol 

0.81 137.3 -  79 OH – 2)4(CH – 3CH Pentanol 

(Chemical properties) :

1. (Combustion): 

2CO
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2. (Oxidation): 

CuO

 

 

3. (Dehydration): 

a. 4SO2H

Alkene 

 
4SO2H                                              

O2+ H 2CH = CH –OH                       R  – 2CH – 2CH –R  
 

4SO2H                                       
O2+ H 2= CH 2OH                       CH – 2CH – 3CH  

 

b. 4SO2H

 

 (130 - 140°C)  

O2R  + H –O  –OH                          R  –2 R  
4SO2H                              

 
                                       (130 - 140°C)      

2CH3 – OH + 3O2                    2CO2 + 4H2O + E   

 

2C2H5 – OH + 6O2                    4CO2 + 6H2O + E   

 

                                          [O]                  O 

R – CH2 – OH + CuO                   R – C – H + H2O + CuO 

 

          O                           [O]                        O 

R – C – H + CuO                      R – C – OH + Cu 
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O2+ H 3CH – 2CH –O  – 2CH – 3CH                   OH      – 2CH – 3CH2   
4SO2H                                           

 
c. 4SO2H

 

                     
O2H + H3SO –R                         4SO2HOH  +   –R  

                                       
O2H + H3SO – 2CH – 3CH                        4SO2HOH  +   – 2CH – 3CH  

(Obtaining of Alcohols) :

1. (Hydrolysis): 

 

OH + HCl – 2CH – 3CH                    O2HCl  +   – 2CH – 3CH 

 

NaOH

 

O2H                                       
O 2+ H 2= CH 2CH                      NaOH+  X  – R  

 
O2H                                                        

OH + NaBr – 2CH – 3CH                       NaOHBr +   – 2CH – 3CH  
 

2.  (Hydration): 

 

 

 

R – X + H2O                  R – OH  + HX 

          H    H                                             H 

 R – C = C + HOH      R – C – CH2 – OH 

               H                                             H    

H2C = CH2 + HOH      CH3 – CH2 – OH  
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:

a (Methanol): 

(Physical properties):- 

60(15cc)28

99%

 

:

1. 

Methanol (3 – 15) % 

Acetic acid (10) % 

Acetone and Acetic aldehyde 0.5%
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2. 

℃400200atZnO3O2Cr

 

 

 

2. :

250°C

10at

 

                            Cu 
OH – 32 CH                         2+ O 42 CH 

                              250°C , 10at 

 

(Usage of Methanol):

(Antifreeze)

)(
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(b(Ethanol):

 

:-

95%

5%78°C0.0   

10% 

(Obtaining) :

I. (Fermentation):

(Molasses)

(Yeast)ZymaseSachrase 

AmylaseInvertase 

a. :InvertaseZymase

 

                                   Invertase 
 6O12H6+  C  6O12H6O                            C2+ H 11O22H12C 

                    
Saccharide                                      Glucose       Fructose  
  
                     Zymase 

 2OH + 2 CO – 2CH – 3CH2                             6O12H6C  
 
Glucose        
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b. : 

                                       Invertase 
)n 6O12H6(C      O                       2)n + n H5O12H6(C 

                                      4SO2H                                          
Starch                                                    Glucose    

          
                                          Zymase 

 2OH + 2 CO – 2CH – 3CH2                             6O12H6C  
 
Glucose        

II.  (Hydration): 

75°C4SO2H

(Ethyl Hydrogen Sulphate)

 

 H4SO – 2CH – 3CH                  4SO2+ H 2C = CH2H 

    

     4SO2H+  OH – 2CH – 3CH               O2H+   H4SO – 2CH – 3CH 

           

4PO3H

  

6940ShellReactor4PO3H

60at300°C95%

 

 

 

 

                                                     300℃ 

CH2 = CH2 + H2O                            C2H5 – OH 
                                     Pressure 
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(Usages) : 

6 Antiseptic

 

2 (Anatomy) 

3  

4 

 

8  

1  

0  

5 (Antifreeze) 

9  

60.   

Wine (8 – 12) % 

Beer (3 – 6) % 

Brandy (30 – 50) % 

Whisky (40 – 50) % 
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OH

 

(1,2 – Ethanediol)(Glycol) :

1,2 – Ethanediol

 

 

– 155℃ Antifreeze

197℃

1. KOH 

 

 

  1         2 

CH2 – CH2 

OH     OH 

CH2 – Br                                              CH2 – OH 

                     + 2KOH                                               + 2KBr          

CH2 – Br                                               CH2 - OH 
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2. E.E Vagner6555

 

       2+ 2KOH + 2MnO OH – 2CH+ 4H2O                  3  4+ 2KMnO 2C = CH23H 

                                CH2 - OH               

                                                                          

(1,2,3 – Propanetriol) (Glycerol):

(Glycerin)

OH

 

2CO 

 

 

 

  1         2        3 

CH2 – CH – CH2 

 OH    OH    OH 

 

                                          CH2 – OH             O 

C6H12O6                            CH – OH + CH3 – C – H + CO2 

                                          CH2 – OH  
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OH

:

(Antifreeze)

(Atomic Bomb)
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(Ether) 

)(

 

(Nomenclature of Ethers): 

I (Common method) : 

(Symmetrical Ether)(Unsymmetrical Ether)

(27) 

R – O – R 

(Unsymmetrical Ether)

R – O – R 

(Symmetrical Ether) 

(Methyl Ethyl Ether) 5H2C –O  – 3CH r)(Di methyl ethe  3CH –O  – 3CH 

(Ethyl propyl Ether) 7H3C –O  – 5H2C(Di ethyl ether) 5H2C –O  – 5H2C

( propyl Butyl Ether)   9H4C –O  – 7H3C(Di propyl ether)   7H3C –O  – 7H3C

 

R – O – H  ,   R – O – R  

H – O – H   ,  R – O – R  
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II IUPAC: 

1 

(O – R)Alkoxy

R) –(O )3CH –(O (Methoxy)

)5H2C –(O (Ethoxy) 

 

 

 

 

2  

Alkoxy

 

 

 

CH3 – O – CH3    (Methoxy Methane) 

C2H5 – O – CH3   (Methoxy Methane) 

C2H5  – O – C2H5  (Ethoxy Ethane) 

C3H7 – O – CH3   (Methoxy Propane) 

C3H7 – O – C2H5  (Ethoxy Propane) 

                           CH3 

CH3 – CH2 – CH – O – CH2 – CH3  (1 – Ethoxy – 1 – Methyl Propane) 

   3        2         1                               or  (Methyl – 1 – Methyl Propyl Ether)                       

          

                           CH3 

CH3 – CH2 – CH – O – CH3          (1 – Methoxy – 1,2 – Di Methyl Propane) 

           CH3                                     or  (Methyl – 1,2 –Di Methyl Propyl Ether)   
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  1         2       3           4          5 

HC = C – CH2 – CH – CH2 – Cl   

          OCH3        CH3 

  (2 – Methoxy – 4 – Methyl – 5 – Chloro – 1 – Pentene)  

 

 

 

 

 

 

 

  1         2       3           4         5 

HC = C – CH2 – CH – CH2 – Cl   

          OCH3        CH3 

  (2 – Methoxy – 4 – Methyl – 5 – Chloro – 1 – Pentene) 

 

 – O – CH2 – CH3   (Phenyl, Ethyl Ether    or    Phenoxy Ethane) 

                      CH3       

                                             Cl       

                   – O – CH2 – CH – CH2 – C – CH2 – CH3   
                              6             5           4           2         1       
   
                                                             OCH3    
 
                     (3 – Methoxy – 3 – Chloro – 5 – Methyl – Phenyl – Hexane) 

   

 

                                                                   

   Oxiran                           Oxetan                      Tetra hydro furan                Tetra hydro pyran           
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Dioxan

 

 

(Physical properties) :

 (28) 

B P (℃) ) M P (℃ 

- 24- 140Di methyl Ether 

35- 116Di ethyl Ether

91- 122Di – n – Propyl ether

69- 60Di Iso Propyl ether

142- 95Di – n – Butyl ether

28- 101Di Vinyl ether

94-Di allyl ether

154- 37Anisol(Methyl Phenyl ether)

172- 33Phenetol(Ethyl Phenyl ether) 

25927Di Phenyl ether 

101111,4 - Dioxan 

                                                                          
              1,2 – Dioxan                           1,3 – Dioxan                      1,4 - Dioxan 
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 (Chemical properties):

1. (H – X):

 

 

 

 

2. (Hydration) :4SO2H

 

 

3 (Combution) :2CO

O2H 

4 ation) (Oxid:

7O2Cr2K4SO2H

                                                                                                                                                                                                             

O                       

 

 

 R – O – R + HX                             R – OH + R - X 

CH3 – CH2 – O – CH2 – CH3 + H2O                         6CH3 – CH2 - OH 

2CH3 – O – CH3 + 6O2                                6H2O + 4CO2 + E  

C2H8 – O – C2H8 + O2                                2CH3 – C – H + H2O 

2CH3 - COH + O2                                2CH3 - COOH  
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(Obtaining of Ethers) :

1. : 

Dehydration

2. (Willaimson): 

6586

 

 

 

(Usage of Ethers) :

                                      H2SO4 
R – O H + HO – R                              R – O – R + H2O 
                                  (130 - 140°C)

 

                                                                      H2SO4 
CH3 – CH2 – O H + HO – CH2 – CH3                            CH3 – CH2 – O – CH2 – CH3 + H2O 
                                                                 (130 - 140°C) 

 

R – O – Na + R – X                             R – O – R + NaX  

C2H5 – O – Na + CH3 – Br                            C2H5 – O – CH3 + NaBr 
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(Aldehydes)

(C=O)

+ O) 2nHn(C 

 

(Alchol-Dehdrogenatus))

 (

 

(Nomenclature) :

a. (Common Method) : 

(ic)(Aldehyde)

Formic Acid                    Form Aldehyde 

Acetic Acid                     Acet Aldehyde 

Propanoic Acid               Propane Aldehyde  

              O 

R – C  

            H 

 

                                                                            O 

R – CH2 – OH + CuO                        R – C – H + H2O + Cu                     
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b. IUPAC: 

i (-e)(-al)

 

 

  

 

 

ii 

 

 

 

 

 

 

 

 

                                 

                                                                O 

Methane         Methanal       (H – C – H )      or ( Form aldehyde) 

                                                                 O 
Ethane            Ethanal       (CH3 – C – H )                  or  ( Acet aldehyde) 

                                                                                O 

Propane          Propanal       (CH3 – CH2 – C – H )      or (Methyl acet aldehyde) 

                                                                                          O 
Butane            Butanal       (CH3 – CH2 – CH2 – C – H )     or  (Ethyl acet aldehyde) 
 

 

 

               CH3                      O 

CH3 – CH – CH2 - C – H    (3 – Methyl Propanal) or (Iso Propyl acet aldehyde) 

 4         3       2         1 

 

           Cl      CH3       O 

CH3 – CH – CH – C – H    (3 – Chloro – 2 – Methyl – Butanal) 

  4         3        2      1 

 

   3          2         1       O 

CH3 – CH2 – CH – C – H      

                      CH3 

(1 – Methyl Propanal)  or (Methyl ethyl acet aldehyde) 
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                                 O 

               - CH2 – C – H     (2 – Phenyl ethanal) (Phenyl acet aldehyde)  

 

(Physical properties) :

20℃

  

 

  (29): 

 

 

 

 

 

 

(c) ketabton.com: The Digital Library



156 
 

℃℃

- 21 -  92 HCHO Form aldehyde 

(Methanal) 

21 - 125 CHO - 3CH Acet aldehyde 

(Ethanal) 

49 - 81 CHO - 2CH – 3CH Propion aldehyde 

(Prpanal) 

76 - 99 CHO - 2)2(CH – 3CH n-butyr aldehyde 

(Butanal) 

102 - 91.5 CHO - 3)2(CH – 3CH n-valer aldehyde 

(Pentanal) 

131 - 51 CHO - 4)2(CH – 3CH Capro aldehyde 

(Hexanal) 

178 - 26 CHO - 5H6C Benzencarbal aldehyde 

(Benzen aldehyde) 

 

(Chemical properties) :

(𝜋)

1. (Reduction):Pd Ni 

 

 

 

R – CHO + H2                        R – CH2 – OH 

CH3 – CHO + H2                        CH3 – CH2 – OH  
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2. (Oxidation) :

 

 

3. (Combustion Reaction): 

2CO 

 

(Obtaining of Aldehydes) :

1. 

 

 
 

 

 

 

2.  

 
 

                                 [O]                       O 

R – CH2 – OH                   R – C – H + H2O 

 

                                                 [O]                                   O 

CH3 – CH2 – OH                   CH3 – C – H + H2O 

 

                                         Cu/300℃                                          O 

CH2 = CH – CH3 + O2                        CH2 – CH – C – H + H2O 

R – CHO + Ag2O                          R – COOH + 2Ag 

CH3 – CHO + Ag2O                          CH3 – COOH + 2Ag 

 

CnH2n O + O2                         n CO2 + n H2O 

CH3 – CH2 – CHO + 4O2                         3 CO2 + 3 H2O 
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3. 

 

:

(Formaldehyde) :

(Alexander Mikhailovich Butlerov) 6589‍

6519August Wilhelm von Hofmann 

40%
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(Dial) 

       O                O 

H – C – CH2 –  C – H        Dial Propane 

       O                          O 

H – C – CH2 – CH2 –  C – H      Dial Butane    

 

(Usages) :

 

 Octanal

5CH3 OH + 2KMnO4 + 3H2SO4                     5 HCHO + K2SO4 + 2MnSO4 +8H2O 

        O    O 

H – C – C – H      Dial Ethane  
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(Ketones) 

(Alkanone)

 

 

(Symmetrical) 

(Asymmetrical)

 

            O 

R – C – R  

                  O 

H3C – C – CH3   (Di methyl Ketone) 

                  O 

H5C2 – C – C2H5   (Di ethyl Ketone) 

 

 

                  O 

H3C – C – C2H5      (Ethyl methyl Ketone) 

                   O 

H7C3 – C – C2H5     (Ethyl propyl Ketone) 
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(Nomenclature) :

1. (Common method) :

(e)(- one) 

‍

‍

‍

‍

‍

‍

 

 

2 IUPAC: 

a. 

 

 

 

 

 

                                                                         O 

Propane          Propanone           H3C – C – CH3        (Acetone) 

                                                                                  O 

Butane          Butanone           H3C – CH2  – C – CH3      

                                                                                   O 

Pentane          Pentanone           H3C – CH2 – C – CH2 – CH3     

                                                                                               O 

Pentane          Pentanone           H3C – CH2 – CH2 – C – CH2 – CH3      

 

 

  

                    

                                              

                               O 

H3C – CH2  – C – CH3                    (2 – Butanone) 

  4        3         2     1 

                             O 

H3C – CH2 – C – CH2 – CH3       (3 – Petanone) 

  5         4       3      2         1 
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b. (a)

 

 

 

 

 

 

 

 

 

c. (- di)

Ketone 

 

 

 

 

             CH3          O 

H3C – CH  – C – CH3                    (3 – Methyl – 2 - Butanone) 

  4        3       2      1 

 

            CH3       CH3         O 

H3C – CH2 – CH2 – C – CH3       (3,4 – Di methyl – 2 – Pentanone) 
   5       4         3        2     1 
 

                  O 

H3C – C – CH3     (Di methyl Ketone) 

                   O 

H5C2 – C – C2H5   (Di ethyl Ketone) 

 

                 O 

H3C – C – C2H5      (Ethyl methyl Ketone) 

                 O 

H7C3 – C – C2H5     (Ethyl propyl Ketone) 
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Phenone 

 

 

 

 

(Physical properties) :

 

(30): 

 

 

                                                                          

                                 Cyclo propanone                                 Cyclo Butanone 

                                                          

 Benzol Phenone               Aceto phenone          4 – Hydroxy Aceto phenone           
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5658           O 

H3C – C – CH3

Acetone 

80 72 O 
H3C – C – CH2 – CH3

Butanone 

76 72                                          O 
H –C  – 2HC – 2CH –C 3H

Butanal 

117 74 OH - 2CH – 2CH – 2CH –C 3HButanol 

36 72 3CH –2 CH – 2CH – 2CH –C 3HPentane 

 

(Chemical properties) :

1. (Oxidation) :

7O2Cr2K4SO2H

 

 

‍

2. (Reduction) :Ni  ،Pt  ،Pd

 

 

CH3 – CO – CH3 + 2O2                          CH3 – COOH + H2O + CO2 

3CH3 – CO – CH3 + 4 K2Cr2O7 + 16 H2SO4              4Cr2(SO4)3 + 4H2SO4   

                                                                          + 3CO2 + 19H2O + 3CH3 – COOH              
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- 

 

3. (Combustion):

 

:

1. 2MnO  

 

 

                             MnO2 /300℃                    O 

2CH3 – COOH                              CH3 – C – CH3 + H2O + CO2 

 

2.  

 

 

 

 

 

                           MnO2 /300℃ 

2R – COOH                              R – CO – R + H2O + CO2 

 
 

                         

 

   R                     [O] K2Cr2O7                O    

R – CH – OH                            R – C – R + H2O 

 

             OH                                                                            O       

3CH3 – CH – CH3 + K2Cr2O7 + 4H2SO4                3CH3 – C – CH3 + Cr2(SO4)3 + K2SO4 + 7H2O  

                                                           OH 

R – CO – R + H2                        R – CH – R 

                                                                      OH 

CH3 – CO – CH3 + H2                       CH3 – CH – CH3 

 

 

CH3 – CO – CH3 + 4O2                         3CO2 + 3H2O + E 

2CH3 – CH2 – CO – CH2 – CH3 + 14O2                         10CO2 + 10H2O + E 
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3. : Ivan Nazarov Reaction‍

 

 

:

(Acetone):

56℃

:

1. 0.5%

 

2.  
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(Usage of Ketons) :

Muscone)

(

+O)32H16(C)17H8C –CO  – 15H7(C
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)(

(Carboxylic Acids) 

(- COOH)(- R)

 

(- COOH)

(Proton – Donator) 

(- COO)

𝜋(Resonance)

              O 

R – C – OH  

                   O                             O                                           O 

        C                        C                          R – C  

              O                             O                                           O 
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 :

a.  :

1.  :(Mono carboxylic acid)

COOH-H COOH ,-3COOH , CH-5H2C  

2.  :(Di carboxylic acid)   

COOH-n)2(CH-HOOC    

n n = 1,2,3,4……

COOH-2CH       OH                      COOH -O=C           

            COOH              O=C - OH        or           COOH 

         Oxalic acid                      Molonic acid    

            

 

 

(c) ketabton.com: The Digital Library



170 
 

COOH       -2CH          

       Succenic acid 

                COOH-2CH       

 

3. :(Poly carboxylic acid)   

  

 Citric acid               COOH -2CH    

                                               HO – C - COOH             

                          CH2 - COOH           

                          CH2 - COOH              

 CH2 - COOH                                                                  

                          CH2 - COOH                                     

:(Fatty acids) 

(4) 

2.  :(Ali cyclic acids)
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COOH -COOH                                   CH  - CH -2 CH                      

      

               2                        CH     C    2H       2CH -2CH                     

 

 (Cyclo Butanoic acid)                                         (Cyclo Propanoic acid)           

c(Aromatic carboxylic acids):

 

                         C       COOH 

                            HC       CH                   

                  HC       CH                          (Benzoic acid) 

                         CH 

 

:(Nomenclature) 

.1:(Common method)  

Formic Acid(Formica)

Acetic Acid

(Acetum)Buteric Acid)(

(Buterum)(Stearic Acid)(Stearum)
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 (31) 

–6HCOOH 

–2COOH – 3CH

3COOH – 2CH – 3CH

–4CH3 – (CH2)2 - COOH 

–8CH3 – (CH2)3 - COOH 

–1CH3 – (CH2)4 - COOH 

–0CH3 – (CH2)5 - COOH 

–5CH3 – (CH2)6 - COOH 

9CH3 – (CH2)7 - COOH 

–60CH3 – (CH2)8 - COOH 

2IUPAC: 

a Acid(-e)

(- oic) 

 

                               O 

Ethane                  Ethanoic Acid          H – C – OH 

                                                                               O 

Ethane                  Ethanoic Acid          CH3 – C – OH 
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                                                                                          O 

OH –C  – 2CH – 3id          CHPropane                Propanoic Ac 

 

                                                                                          O 

OH –C   – 2CH –Butane                 Butanoic Acid          CH3  

 

b 

 

 

 

 

 

 

 

 

 

            CH3 

CH3 – CH – COOH              (2 – Methyl Propanoic Acid) 

   3        2       1 

 

           CH3    CH3 

CH3 – CH – CH – COOH     (2,3 – Di Methyl Butanoic Acid) 

   4        3       2       1 

 

           Cl     CH3 

CH3 – CH – CH – COOH     (3 - Chloro – 2 –  Methyl Butanoic Acid) 

   4       3       2       1 

 

   4         3         2       1 

CH2 = CH – CH2  – COOH     (3 – Butanoic Acid) 

 

4         3         2        1 

CH3 – CH = CH2  – COOH     (2 – Butanoic Acid) 

  

  3      2     1 

CH = C – COOH                     (2 – Methyl – 3 – Chloro Propanoic Acid)         

  

Cl     CH3 

 
                2            1 

               CH2 – COOH              (2 – Phenyl ethanoic Acid)      
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, dioic

Trioic

 

:

  α

- COOH 

αβγ

 

(ic acid)  

6COOH                                                    6COOH                                                            

 

2CH2       (1,3 – Propane dioic acid)        2CH – CH3       (2 – Methyl – 1,3 – Propane dioic acid)      

                      (Malonic acid)                                                          

3COOH                                                    3COOH 

 

             6CH2 – COOH   

 

 OH – 2C – COOH              (2 – Hydroxy Propane – 1,2,3 – Tri carboxy lic acid) or (Citric acid) 

                                                                          

              3CH2 – COOH 

         

 

                COOH                                                        COOH 

                              (Benzoic acid)                                             (1,2 – Benzene di carboxy lic acid) 

                                                                                   COOH                      (Phathalic acid) 
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3CH

                                                                                                                                                                                    

   Methyl butyric acid )  -COOH         ( β –2 CHα  –CH β  –3 CH              

                                                                         

3CH                         

Methyl propanic acid ) -( α      COOH            –CH  α –3 CH β          

                                 

1.  (IUPAC) :

acid Alkanoic          CO  OH-+               eAlkan     

 

6. – COOH 

2. 

3. 

4. 

8. 

1. Tetra , Tri , Di.

0. eoic acid
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COOH 1 -CH 2 – 2CH3 –CH 4 – 3CH5        

 Di methyl pentanoic acid - 2,4               3 CH   3                      CH                     

 

Cl                                                 

3 CH6 –CH 5 –CH 4 –CH 3 –2 CH2 –COOH 1                           

 Br 5       H2C                                                                       

                                               5 - Bromo - 3 – chloro – 4 - ethyl hexanoic acid  

 Br           5H6C                                   

COOH1 –2 CH2 –CH 3 –2 CH4 –C 5 – 2CH6 – 3CH7        

                                                      Br  

                                          3,3 - Di bromo – 5 - penyl hexanoic acid 

 

2. :

  

IUPAC

dioic acid 

 

 

(32) 
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IUPAC

Ethan dioic acid  Oxalic acid  HOOC-COOH 

Propan dioic acid Malonic acid   COOH-2CH-HOOC 

Butan dioic acid Sucoinic acid  COOH-2)2(CH-HOOC 

Pentan dioic acid Glutaric acid  COOH-3)2(CH-HOOC 

Decan dioic acid Sebacic acid   COOH-8)2(CH-HOOC 

3.  :

(Cyclo)

 

COOH  –COOH                  CH  –CH  –2 CH          

2CH       C2 H            2                       CH – 2CH          

Cyclo butaroic acid               Cyclo propanoic acid    

 

3.  :
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      4       2            

 

 

 

:(Physical properties) 

3 
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60 

Citric acid  Tartaric acid

 

 

          O 

]R – C – O – H [ 
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(33)

℃(Mass) 

10146Formic acid 

7846Ethanol 
11860Acetic acid 
9860Propanol 

       

 

 

   

   

 

 

               O ∙ ∙ ∙ ∙ ∙ ∙ ∙ ∙ H              O 

R – C                                                    C – R  

               O                 H ∙ ∙ ∙ ∙ ∙ ∙ O 
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 :(Chemical properties)  

1.  : 

  :   O2COH + H –R                                  2COOH  + H –R               

  OH – 2CH –R                                  2        COH + H –R   

R = H 

O2COH + H –H                                     2COOH  + H –H  

OH     – 3CH                                   2   COH + H –H  

2.  

2COONa + H –COOH + 2Na                              2R  –2R  

2COONa + H – 3COOH + 2Na                              2CH –3 2CH 

3.  

R – COOH + R – OH                       R – COO – R + HOH 

+ HOH3 CH –COO  – 3OH                     CH – 3+ CHCOOH  – 3CH 
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:

1. :

 

‍

 

Micoderma acdti

 

2. :7O2Cr2K 

4SO2H 

 

                     Zaymase 
C6H12O6                             2C2H5 – OH + CO2 

C2H5 – OH                             CH3 –COOH + H2O 
 

                                                                     O 

R – CH2 – OH + O2                               R – C – OH + H2O 

                                                                      O 

CH3 – CH2 – OH + O2                            R – C – OH + H2O 
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3. :

 

 

 

 

 

4. :4KMnO

 

 

 

 

 

5.  

R – COO – R + HOH                         R – COOH + R – OH 

 

 OH       – 3+ CH3 CH –COO  – 3+   HOH                        CH 3CH –COO  – 3CH 

              

6.   CO

Cº400

 

 
C°, 400 4PO3H                                                           

COOH             –CH  – 3CH                         + CO + HOH        2 = CH 2CH 

Iso butyroic acid        3CH                                                                                     

         O                                                       O 

R – C – H + Ag2O                   R – C – OH + 2Ag 

                                KMnO4 , OH 
R – CH = CH – R                                R – COOH + R – COOH 
 
                                                 KMnO4 , OH 
CH3 – CH = CH – C2H5                            CH3 – COOH + C2H5 – COOH  
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7.  2CO 

X-Mg –COO  –R                                 2  RMgX + CO 

COOH +   Mg(OH)X –O                          R 2X + H-Mg –COO  –R  

Mg Br –COO  – 3CH                              2    MgBr + CO – 3CH 

COOH + Mg(OH)X – 3Mg Br + HOH                   CH –COO  – 3CH 

 

(H – COOH):

                                            

            O

      H – C OOH      Formic acid       يا    H – C – OH     

 

(Physical properties) :

18,40C100,50C
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(Chemical properties) :

6. 

              H – COOH + CuO                                CO2 + H2O + Cu   

2.  

          4SO2H                                                               
O2CO + H                                   COOH –H  

 

2.  

  

    H – COOH + NaOH                                 HCOONa + HOH    

O2+ H 2HCOONa + CO                            3 COOH + NaHCO –H      

   

 

2 + H 2CO            ΔCOOH                 –H              

  

O2+ H 3 CH –COO  –OH                              H  – 3HCOOH + CH          
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:

6.  , NaOH , CO4 SO2H 

CO + NaOH                  HCOONa 

 4HCOOH + NaHSO           4SO2HCONa + H  

2.  

   COOH                                                                              

                              2      COOH                            HCOOH + CO 

3.  

HCl3 + 3KOH                               H – COOH + H2O + 3KCl  

 

(Usages) :

.

  CO 
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 5 – 8%  

 

(Ester) 

 

RR 

(Nomenclature of Esters) :

1. :

(- ic) (- ate)

 

2. :

Ester 

           O 

R – C  – R       
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(Chemical properties):

1. (Hydrolysis) :

 

 

2. (Saponification) :(NaOH)

 

 

 

(Di methyl ester)                3CH –COO  – 3CH 

 

(Methyl ethyl ester)   3CH –COO  – 2CH – 3CH 

 

ester)    (Ethyl Propyl    3CH –2 CH – 2CH –COO  – 2CH – 3CH 

 

 

 

 

R – COO – R + HOH                       R – COOH + R – OH  

OH – 5H2COOH + C – 3+ HOH                     CH 5H2C –COO  – 3CH 

 

(c) ketabton.com: The Digital Library



189 
 

 

3. :)  (250 -350℃ 

(136 – 204at) 

 

 

 

 

 

 

4. (Ammonolysis):

 

 

 

 

 

5. HCN:HCN

 

 

 

 

R – COO – R + HOH                      R – COONa    + R – OH  

OH  – 3COONa + CH – 3+ HOH                        CH 3CH –COO  – 3CH 

                                       Ni (T+P) 
OH –OH + R  – 2CH –R                       2R  + 2H –COO  –R  

 
                                             Ni (T+P) 

OH - 3OH + CH – 2CH – 3CH                     2+ 2H 3CH –COO  – 3CH 

OH –+ R  2NH –CO  –R                           2NH –R  + H  –COO  –R  

 

                                            

OH - 3+ CH 2NH –CO  – 3CH                      2NH –+ H  3CH –COO  – 3CH 
 

R – COO – R  + HCN                          R – C    N + R –COOH 

 

                                            

COOH - 3CN + CH – 3CHCN                     + H 3CH –COO  – 3CH 
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(Physical properties) :

:  

1. (Esterification):

 

2.  

 
 

 

4. Reformatsky:‍α –Zinc

β–

Sergey Nikolaevich Reformatsky 

 

R – COO Na + R – X                      R – COO - R  + Na - X  

+ NaCl  3CH –COO  – 3Cl                      CH - 3COO Na + CH – 3CH 
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(lipids = Glycerides)

 

(Physical properties) : 

1220

1621 

                         O 

R  –C  –O  – 2CH 

                        O 

CH – O – C – R  

                        O 

R  –C  –O  – 2CH 
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(Chemical properties) : 

1. (Hydrolysis):4SO2H

 

 

 

2. (Hydrogenation) :
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(Glycerotiolate) 

Olic acidStearic acid 

 
 

 

 

 

 

 

3. (Saponification):

NaOH O2CU℃250 

 

60 62 
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63 61

 

:

Stearin Stearic acid
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(Arenes) 

(Benzol) 

(Cyclo Hexatriene)

 

 

π –Huckel))

(4n+2)(n=0,1,2,3,……) 

2,6,10,14,18  =π

n=1π6n=2π

10n=1π14

π

(4n+2)
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6. (Sexted)(6p)

2.  

O)2.H2Br)

 

 

 

 

 

 

3.  

 

 

 

 

 

4. 

 

              + KMnO4 + H2O                        No Reaction  

 

CH2 = CH2 + 2KMnO4 + H2O                OH – CH2 – CH2 – OH + 2KOH + H2O 

 

                                                                 No Reaction             O      2.H2Br+                 

 

2Br + H – 2CH – 2CH –Br                            O2.H2+ Br 2= CH 2CH  
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8. 

 

 

(Benzol and derivatives of benzol) : 

)6-2nHn(C

N≥6 

(1825) (Michael Faraday)

6H6C

 (Kekule) 

(Model) 
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6928R.Robinsonπ

: 

 

1 Wurtz – Fitting SynthesisWurtzFitting
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Brombenzol                           Phenyl Natrium                     Alkylbenzol   

2. Friedel – Crafts Alkylation : 

 

:

IUPAC
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Para, Orta 

,Meta
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Benzidine:  2)2NH4H6(C  

IUPAC1,1'-biphenyl   4,4'-diamine 

(Bladder) (Pancreatic)(Cancer)

Nikolai Zinin 

 

(Obtaining) :

(1000 – 1300°C) 
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(Extraction)

1. 

 

 

2.  

3CO2+ Na 6H6COONa    + NaOH                      C – 5H6C 

3. 

 

4. Eilhardt Mitscherlich6533 

(Decarboxylation) 

 

5. 
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(Fraction)(Cyclization)

(Dehydrogenation)

 

 

 

 

 

 

 

6. 
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:

5,580,1

1%

(Toxic)

Arenoxide

2Br3HNO4SO2H
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(34):

 

 66HC5.4 80.1 0.8790 

356 CHHC -93 110.6 0.8669 

 
2346 CHHC-28 144.4 0.8802 

 
2346 CHHC-53 139.1 0.8642 

 
2346 CHHC13 138.4 0.8610 

 
2346 CHHC-95 136.1 0.8669 

5256 HCHC -25.4 176.1 0.8944 

HHCHC  7356
-96 152.4 0.8618 

-96.9 152.5 0.8640 

-30.6 145.2 0.9090 

-44.8 142.4 0.9295 

(Naphthalene)

8H10C1819

(A.A. Voskeresensky) 

80℃

218℃
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Naphthaline 

(Anthracene): 

10H14C

217℃

℃384

Anthracene        
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(Phenol):

(Phen) 

(- OH)

π–

– OH

OH - 5H6C 

Runge6534 

 

 

                                  OH – 5H6C     
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: 

Alexander Pavlovich Dianin

Bisphenol ADianin

: (BPA) Bisphenol 

6596Dianin(BPA)

2OH)4H6C(C2)3(CH

 

4, 4’-(propane-2, 2-diyl) diphenol 

Or 2, 2-bis (4-hydroxyphenyl) propane. 

 

: 

6. (Iso propyl benzol) Cumen 
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2  

                                                320°C 
C6H5 – SO3Na + 2 NaOH                      C6H5 – CONa  + Na2SO3 + H2O 
 
 
C6H5 – ONa + SO2 +  H2O                     2 C6H5 – OH  + Na2SO3  

 

3  

 
                                 300 - 350°C 
C6H5 – Cl + NaOH                      C6H5 – OH + NaCl 

4  

 

 

 

 

 

(Physical properties) : 

(OH) 
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(Heterocyclic) 

(Nomenclature) :
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(Physical properties) : 
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(Carbohydrates) 

 

(Karl Genrikhovich Schmidt)6544

(угле боды) (Carbohydrate’s )

 

 

 

 

 

 

 

                                                                                       O 

n = 5        C5(H2O)5        CH2 – CH – CH – CH – C                  (Pentose) 

                                         OH      OH    OH    OH        H 

                                                                                               O 

n = 6        C6(H2O)6        CH2 – CH – CH – CH – CH – C           (Hexose) 

                                         OH    OH    OH    OH    OH         H 

                                                                                                        O 

n = 7        C7(H2O)7        CH2 – CH – CH – CH – CH – CH – C       (Heptose) 

                                        OH      OH    OH    OH   OH    OH         H 
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Photosynthesis 

(Chlorophyll)

(Glucose)

                                              Photosynthesis  

6 CO2 + 6 H2O + Energy                                   (CH2O)6 + 6O2 

                                                 Respiration  

:

(Ose)

(Glucose)(Maltose)(Fructose)  

AldoKeto 
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(36)

C3(H2O)3 3 

C4(H2O)4 4 

C5(H2O)5 8 

6O)2(H6C 1 

7O)2(H7C 0 

 

 

(Classification of Carbohydrates) :  

6. (Mono saccharides) 

2.  (Oligo saccharides) 

3.  (Poly saccharides) 

4.   (Derivative of saccharides) 

1 (Mono Saccharides):

(Simple sugars)

(Hydrolysis)

3 9

(Hexoses)  

.
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a.  Glucose  

b. Fructose 

c. Galactose 
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:

6. O,H,C 

2. HO2:6  

3.  

4. OH 

8.  

1.  

           

a) Aldo Sugar 

 

b) Keto Sugar  
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:

6. 

 

 

2.  

C6H12O6  + H2O                            No Reaction 

                                                                                       O 

n = 5        C5(H2O)5        CH2 – CH – CH – CH – C                  (Pentose) 

                                       OH     OH    OH    OH        H 

                                                                                               O 

n = 6        C6(H2O)6        CH2 – CH – CH – CH – CH – C           (Hexose) 

                                       OH      OH   OH    OH    OH        H 

 

                                            HCl , H2SO4 
(C6H12O6)n + n H2O                                    12 C6H12O6  
 

                , Starch, 

C6H12O6 +  H- OH                                   C6H12O6  + C6H12O6   
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3. (А.М Butlerov)

 

 

 

: 

 (Optical Activity of Sugar) :  

Nicol – Ca 

NicolPolarized

Nicol

Non Polarized

Polarized

Polarized

                                                                                             O                                     

H – COOH + H – COOH                                    CH2 – C      + 4 H – COOH 

                                                                             OH           H 

سرکه هايدروکسي الديهايد                                                                        

                                                                                                O 

                                          CH2 – CH – CH – CH – CH – C           (C6H12O6 ) 

                                          OH      OH    OH    OH    OH       H 
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Polarized

Dextotatory

Levrotatory 

Dextotatory(+1)DLevrotatoryL(-1)

Optical activity

C = O (Asymmetric Carbons)

– OHD(Dextro)L

(Laevo)

 
 

(Asymmetric Carbons)

Erythro-FormThreo-FormErythro-Form

– OH

Threo-Form 
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Pentosen Hexosen

AldopentosenAldohexosenKetohexosen
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D- glucose

L- glucose
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2. Oligo Saccharides) ):  

)((Disaccharides): 

Hydrolysis

1 Homo Oligo Saccharides:

MaltoseCellobiose

2 Hetro Oligo Saccharides:

LactoseSaccharose

 

:

6. 6O12H6C 

2.  

3.  

4. 

 

8. 

 

C12H22O11                            C6H12O6 + C6H12O6 

(c) ketabton.com: The Digital Library



224 
 

 (Glucose): 

Andreas Marggraf6040Glucose (Raisins)

(Extraction)

(Diabetes)

 

(Mono hydrate) 

(Un hydrous)

Emil Fischer6902

(Noble)

C6H12O6 + C6H12O6                                          C12H22O11   +  H2O                         

                       Glucose     Fructose                            Sucrose 
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 (Lactose):

4 – 6%

5 – 8 % 

 (Maltose):

(Amylase)

102 - 103℃

 

 C6H12O6 + C6H12O6                                          C12H22O11   +  H2O                         

                       Glucose     Fructose                            Lactose 

C12H22O11                            C6H12O6 + C6H12O6 

    Maltose                              Glucose        Glucose          
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3.   (Polysaccharides):

Starch:

60%

n)5O10H6(C 

:
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:

90℃(Amylose)

(Kalloid)

(Amylopectin)

(Amylose + Amylopectin) 

D – Glucose

180℃ (Dextrin)

 

(c) ketabton.com: The Digital Library



228 
 

 (Cellollose):

98%

50%30%

n)5O10H6(C(Hydrolysis)

Glucose –D  )6O21H6(C

Cellobiose

200000 

 

:

Sulfite

Sulfate

(- OH)
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4.  :(Derivative of saccharides) 

Redox

A. Gluconioc acid 

N.A.D.H

 

B. Gluconioc acid 

Gluconioc acidVit-C300 Poly 

Saccharides 

C. 

Saccharic acid
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(Amines) 

1. (Primary Amines) :

 

 

2. (Secondary Amines):

3. (Tertiary Amines) :
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(Aniline):

(Amino benzol)Otto Unverdorben 6521

IndigoKalk6534

Friedlieb RungeCarl Julius Fritzsche 

6540Indigoanil

Aniline

Nikolay Zinin:–Zinin6542

Aniline

:

1. :Amine

 

 

   CH3 – NH2         ,    C2H5 – NH2   ,    CH3 – NH – CH3  , C2H5 – NH – C2H5 

(Methyl Amine)  ,    (Ethyl Amine)  , (Di methyl Amine), (Di ethyl Amine) 

                             CH3                                 C2H5  

                   CH3 – N – CH3      ,       C2H5 – N  – C2H5 

                    (Tri methyl Amine)     (Tri ethyl Amine) 
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2. IUPAC:

Amine 

CH3                                                            CH3          

CH3 – CH2 – CH – NH2   ,              CH3 – CH – CH2 – NH2  

(2 – Butane Amine)                            (2 – Methyl Amine) 

:

1. 4SO2H :4SO2H  

 

 

(N)

(N)

Amine

CH3 – CH2 – CH2 – NH – CH3                                                                     CH3 

   3       2         1                                                                  CH3 – CH2 – N 

(N – Methyl Propane – 1 – Amine)                                    2            1           CH3 

                                                CH3                                                                 

CH3 – CH2 – CH – CH2 – N                              (N/N – Di methyl Ethane Amine) 

4          3          2        1             CH3 

(2N-N – Tri methyl Butanel – 1 – Amine) 

                                                                                                                                   

           

2R – NH2 + H2SO4                       (R – NH4)2 - SO4                 

2CH3 – NH2 + H2SO4                       (CH3 – NH4)2 - SO4        
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2. 2HNO :

 

CH3 – CH2 – NH2 + HNO2                   CH3 – CH2 – OH + H2O + N2  

 

3.  

 

 

 

 

 

4. Nikolai Menshutkin : 

(Discovered by the Russian chemist Nikolai 

Menshutkin in 1890)

 

 

       H                                        H 

Cl · 3NH –H + Cl                 R  –N  –Cl                 R  –+ H  ꞉N –R  

       H                                        H 

 

 

R – NH2 + HNO2                    R – OH + H2O + N2  

                         O 

R – NH2 + CH2 – CH2                     R – NH – CH2 – CH2 – OH 
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:

 

6.  

 

 

 

2.  Ni 

3. 

 

R – X + NH3                       R – NH2 + H – X 

CH3 – Cl + NH3                      CH3 – NH2  + HCl 

R – C = N + 2H2                        R – CH2 – NH2  

CH3 – CN + 2H2                          CH3 – CH2 – NH2 

R – OH + NH3                R –NH2 + H2O 

CH3 – OH + NH3                CH3 –NH2 + H2O 

 

2R – OH + NH3                R –NH – R  + H2O 

2CH3 – OH + NH3                 CH3 –NH – CH3  + H2O 
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:

(Amides or Corboxiamides) 

(- OH)(- 

NH2)

            O                

          2NH –C  –R                                      

(R)

 

 

 

 

                                             R 

R – OH + NH3                R –N – R + H2O 

                                                          CH3 

3CH3 – OH + NH3                  CH3 – N – CH3 + H2O 
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:

mideForm a)2NH –CO  –(H 

:

1. : 

Acid(- ic)Amide

)2NH –CO  –COOH)     ,  Form Amide  (H  –Formic Acid     (H  

 

)2NH –CO  – 3COOH)   ,   Acet amide   (CH – 3Acetic Acid    (CH 

)2NH –CO  – 3COOH)   ,   Propan amide   (CH – 3Propanioc Acid    (CH 

2. IUPAC:Amide

 

)6H2Ethane (C                                        ) 4Methane   (CH 

) 2NH –CO  – 2CH –3 )      ,    Ethane amide (CH2NH –CO  –3 Methane amide (CH 

)2NH –CO  – 2CH – 2CH –3 Propane amide (CH 
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3CHO                          O                                                          

N –C  – 3CH                       3CH - NH –C  – 2CH –3 CH 

      3CH                                                                                           

(N- methyl – propane amide)            (N-N – di methyl – ethane amide) 

O              3CH            

methyl Butane amide) –(3     2NH –C  – 2CH – 2CH –3 CH 

  4        3         2       1      

 

:

6.  

 

 

2.  

 

 

3.  

 

 

 

 

 

R – CO – X + 2NH3                        NH4 – X + R – CO – NH2  

R – C = N + H2O                          R – CO – NH2 

R – COO – R + NH3                       R – OH + R – CO – NH2  

CH3 – COO – C2H5 + NH3                      C2H5 – OH + CH3 – NH2 
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(Amino Acids) 

 

(Physical properties) :

20

1. Valine (Val)  
                                            CH3   CH3 
                                            
                                            CH – CH  
                                      
                                            CH3   CH3 
                                

2. Leucine (Leu)                     
                                            CH3                   NH2 
                                            
                                            CH – CH2 – CH    
                                      
                                            CH3                    COOH 
                   

      NH2      O 

R – CH – C - OH 
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3. Iso Leucine (ILe) 
                                            CH3                    NH2 
                                            
                     CH3 – CH2 – CH – CH2 – CH    
                                      
                                            CH3              COOH 
 
 

4. Threonine (Thr) 
                                                       OH      NH2 
                                            
                                            CH3 – CH – CH    
                                      
                                                                 COOH 
 

5. Methionine (Met) 

 
                                                                 NH2 
                                            
                          CH3 – S – CH2 – CH2 – CH    
                                      
                                                                 COOH 
 

6. Lysine (Lys) 

                                   

                                                         NH2                                                                           
                                            
                                       NH2 – (CH2)4 – CH    
                                      
                                                                 COOH 
 
 

(Types of Aminoacids) :

(R)

6. (R)0

Glycine(Glue)Valine(Val)Leucine(Leu)Iso 

Leucine (I-Le) Alanine(Ala)Proline(Pro) 
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2. (R)0

Serine(Ser)Troenine(Thr)Methionine(Met)

Cysteine(Cys)Tryptopan(Trp)Asparigin(Asn)Glutamine(Gln) 

3. (R)

1 

Tyroasine (Tyr)  ,  Glutamic Acid (Glu)  ,  Spartic Acid (Asp)  ,  

Histidin  (His)  , Argenine (Arg) , Lysine (Lys) 
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(Vitamins)  

Vitamin (Vita) (Amin) 

(Metabolism) 

6. 

2. 

6. ThiamineVitamin-B1 

2. RiboflavinVitamin -B2 

3. PantothenicVitamin -B5 

4. Pyridoxine Vitamin -B6 

8. Niacine(Nicotinic acid)Vitamin -PP 

1. BiotinVitamin -H 

0. CobalaminVitamin -B12 

5. Folic acid Vitamin -B9 
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9. Ascorbic acidVitamin -C 

1. Thiamine:Vitamin-B1 

B1C. Funk6966

Pyrimidin(Thiazol)

 

2. Riboflavin:Vitamin –B2 

B2FlavinIsoalloxazinBenzopteridin

Riboflavin

B2
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3. Pantothenic:Vitamin -B5 

B5β–Pentanoic Acid

 

 

4. Pyridoxine :Vitamin -B6 

B6B6

B6
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(4,5 – Bis(Hydroxy methyl) – 2 – methyl – Pyridin – 3 – Ol) 

 

5. Niacine(Nicotinic acid):Vitamin -PP 

PicolinNicotinic acid

Vitamin – PP

 

 

6. Biotin  ياVitamin -H: 

Biotin 6931KoglVigneaud

H
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H

 

 

7. Cobalamin  ياVitamin -B12 : 

6945K. FolkersE.L SmithB12

B12(CO)CobalaminB12

6988D.Crowfoot Hodgkin
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8. Folic acid  يا :Vitamin -B9  

B96935Stokstad

Folium

Folic acid

Petrdine ،Para amino benzoicGlutamic acid

Petroylglutamic acid

 

 

 

 

9 Ascorbic acidVitamin -C 

C 6921- GyorgyiSzent

336932MicheelHirst

6933HaworthReichsteinC

Ascorbic acidL(+)

Skorbuts

(c) ketabton.com: The Digital Library



247 
 

 

 

 

 

:

 

ADK 
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(Alkaloides)  

(2000)

 

 

1. :(Nicotine) 

(0,6% - 0,9%)

(50-100mg)(12-15mg)

(30-50%) 
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1. :(Morphine) 

1952 
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6. 

6359 

2. 

6390 

3. 26350 

4. 

6358 

8. 

6394  

1. 

6393

0. (1) ،
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