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!#	����	�
� �2�!#	0	)ก�1��3���
̀M.�ก	)1&�ก#	 metabolism 
b� !�3 ��'�&�� d43 	&�L0h4 ���$-�i�b� !#	0	)ก�1�+,M#��a�%&
 
c�
0	ก��!#	����	�
��)��� ��0	)ก�1+,-ก�0j�i#���#	�1�� 
O,)�#��)��i#���23�	&��
̀M�%&
 �'M� H +	2� O +	2� N �0j��%�
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���������	�
�
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C   H   O   N



� i#���#	�1�� �'M� �$'	, Oก	Le��, C60, Carbon Nano �0j��%�

� !#	0	)ก�1c,+)�#	�L1�� (metal carbide) �'M� Ca2C, Mg2C �0j��%�

� !#	0	)ก�1��กLd��b� �#	�1�� �'M� CO, CO2 �0j��%�

� !#	0	)ก�1ก	��#	�1���กO,)�ก,2� (carbonic acid, bicarbonate salt, carbonate 

salt) �'M� H2CO3, NaHCO3, CaCO3 �0j��%�

� !#	0	)ก�1�ก,2� cyanide, cyanate O,) thiocyanate �'M� KCN, NaOCN, NH4SCN
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0	)�"�b� !#	����	�
�0	)�"�b� !#	����	�
�
1. !#	0	)ก�1Lpc�	�#	�1�� (Hydrocarbon Compounds) �2� 
!#	0	)ก�1��3��i#���#	�1�� (C) O,)Lpc�	��� (H) ��M#�-a��0j�
� ��0	)ก�1 L�%OกM O�,��� O�,���  O�,L��� �)c	�#��กLpc�	�#	�1��

Lpc�	�#	�1��'�����3��-& (Saturated Hydrocarbon)

Lpc�	�#	�1��'���L�M��3��-& (Unsaturated Hydrocarbon)
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2. !#	����	�
��23�r �2� !#	0	)ก�1��3��ก�#ก�)��i#�� C O,) 
H O,%& 
- �#���i#�� O, N +	2�i#���23�r �0j�� ��0	)ก�1�%&
 
L�%OกM 

�� C H O �0j�� ��0	)ก�1 �� C H N �0j�� ��0	)ก�1

ก	�����	�
�  �����

O�,ก�p�,�  ��L��� (C H O N)

�����	� 

��!���	� 

O�,��Lp��

��c�� 
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0	)�"�b� !#	����	�
�0	)�"�b� !#	����	�
�

!#	����	�
�

�),�e#��ก 

(cdM�	 /cdMก�3 )

�),�Ld�,�ก 

(cdM0s�)

�)c	�#��ก 

(& O+&�)

ก#	O1M !#	����	�
��#�c�	 !	%# b� c��,ก�, �� 4 0	)�"� �2�

�p����c	Ld�,�ก
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2.1 !#	0	)ก�1�),�e#��ก (Aliphatic compounds) �2� !#	0	)ก�1��3��c�	 !	%# �0j�

O11cdM�0s�

- cdM�	   = C �)����)�M�ก-��0j�cdM
#&+	2�cdM�	 

- cdMก�3     = C �)���1# �)����)O
ก��ก�#กcdM
#&�#�0j�ก�3 

�'M� O�,��� O�,��� O�,L���

2.2 !#	0	)ก�1�),�Ld�,�ก (Alicyclic compounds) �2� !#	0	)ก�1��3��c�	 !	%# �0j�

O11cdM0s� +	2��0j�&  �#��)�0j�!#��+,�3
� !�3�+,�3
� +	2�+%#�+,�3
�กoL�% �'M� Ldc�,

O�,��� Ldc�,O�,��� Ldc�,O�,L���

9
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2.3 !#	0	)ก�1�)c	�#��ก (Aromatic compounds) �2� !#	0	)ก�1��3��& O+&� �'M� 

�1�d�� : C6H6 �'M� �1�d�� O,)���$-�i�b� �1�d��

2.4 !#	0	)ก�1�p����c	Ld�,�ก (Heterocyclic compounds) �2� !#	0	)ก�1��3��

�)���b� �#	�1���M�ก-��0j�&  c�
���)���b� i#���23� �'M� C5H6N (pyridine)

NH2OH

CO2H

OO
H
N

N
H

S
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!̀�	c�	 !	%# .�!#	0	)ก�1����	�
��� 4 O11 �2�

� !̀�	c�	 !	%# O11�!%�

� !̀�	c�	 !	%# O11,�&��!w!�O11
M�

� !̀�	c�	 !	%# O11
M�

� !̀�	c�	 !	%# O11�!%�O,)���
OH

ก#	�b�
�!`�	c�	 !	%# .�!#	0	)ก�1����	�
�ก#	�b�
�!`�	c�	 !	%# .�!#	0	)ก�1����	�
�

C C

C

H
C

H

H
H

H

H
C
H

OH

H
HH H

H3C CH CH2 CH2

CH3

OH

(CH3)2CH(CH2)2OH
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ก#	O1M 0	)�"�b� !#	����	�
��#�+�`Mef ก�'-�ก#	O1M 0	)�"�b� !#	����	�
��#�+�`Mef ก�'-�
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1. �#�$��������

ก. %�&��� '��(��$)��� C + C RC + CR- H3C + CH3

0. %�&�)� '��(��	
 >C = C< RC = CR- H2C = CH2

�. %�&���� '��(���� +C ≡≡≡≡ C+ R+C ≡≡≡≡ C+R- HC ≡≡≡≡ CH

. ����%��5ก ����6)�

2. �#�&$� �#�&$� +X ( X = Cl, Br , I, ) R-+X CH3+Cl

3. %�&ก�#�&� �#$��ก65& +OH R+OH CH3+CH2+OH

4. �)����� ��ก65 +O+ R-+O+R CH3+CH2+O+CH2+CH3

5. ���)� ���5�� +NR2  (R ��C� H ���� R) R-+ NR2 CH3+NH2
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������ก������ �	��������� �	��������

6. %�&$)�#$� ������ก6�&$)�#$�

7. �)��� �������5&

8. ก�$�5���)�� ������ก65&

9. ����$� ����$�

10. �������� ������ก65�&�

11. %���#�$�$� %���#�$�$�

12. �����&� �6����$� + C ≡≡≡≡N R+CN CH3+CN

ก#	O1M 0	)�"�b� !#	����	�
��#�+�`Mef ก�'-�ก#	O1M 0	)�"�b� !#	����	�
��#�+�`Mef ก�'-�

C    H   

O O

C    H   R

O

C    H          H   

O

C      

O O

C      

O

R' R' CH3

O

C      

O

CH3

C    OH   

O

C    OH   

O

R

O

C    OH   CH3

NH2

O

C      

O

R NH2

O

C      

O

CH3

C    O   

O O

C    O   R R

O

C    O   CH3 CH3

O

C NH2

C
O

O C
O

R C

O

O C

O

R H3C C

O

O C

O

CH3
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L�cd���	�d4�L�cd���	�d4� ( (Isomerism)Isomerism)

Isomer �2� !#	��3��!̀�	c��,ก�,�+�2��ก-� O�M��!̀�	c�	 !	%# ��3O�ก�M# ก-� 

d43 �)�6#.+%!#	�-a���!�1-���# ก#
"#$ O,)�# ������3O�ก�M# ก-�L0�%&
 !#�#	h

O1M 0	)�"�b�  isomer L�%�- �M�L0��a

Stereoisomer
� Enantiomer
� Diastereoisomer
� Geometrical isomer (cis-trans isomer)

Constitutional isomer (Structural isomer)
� Functional isomer
� Positional isomer
� Skeleton isomer

.���3��a�)!�.��|$#) constitutional isomer +	2� L�cd���	��'� c�	 !	%# ��M#�-a� c�


�)
ก�-&�
M# �#กc��,ก�, C5H12O c�
�)O!� c�	 !	%# 1# c�	 !	%# ��3�0j�L�cd

���	�ก-�L�%�- �M�L0��a

14
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Functional isomer
: ��+�̀Mef ก�'-�O�ก�M# ก-�

Positional isomer
: ���6#O+�M b� +�̀Mef ก�'-�O�ก�M# ก-�

Skeleton isomer
: ��+�̀MO����3O�ก�M# ก-�

OH O

OH

OH
OH

OH

Geometrical isomer (Geometrical isomer (ciscis--transtrans isomer)isomer)

156, 33, 42

��������	�
�

�#	# O!� �6#�&�L�cd�#	# O!� �6#�&�L�cd���	����	���3�&	�	#1��3�&	�	#1

�6#�&� C .�c��,ก�, O�,��� (CnH2n+2) O�,��� (CnH2n) O�,L��� (CnH2n-2)

4 2 3 2

5 3 5 3

6 5 13 7

C4H10 :

C5H12 :

C6H14 :
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ก#	�	�
ก'23�!#	����	�
�ก#	�	�
ก'23�!#	����	�
�

ก#	�	�
ก'23�!#	����	�
�O1M �0j� 2 	)11

1. '23�!#�-7 (Common name)

L�M��ก~�ก(����3O�M��� �#��)�	�
ก'23��#�!�3 ��3$1+	2��#�!h#���3$1 +	2�w-�

�#ก!#	��3��c�	 !	%# .ก,%���
 ก-� �-ก.'%�	�
ก!#	��3�%�$1.����� O,)
- � �	�
ก

�
`M�%&
�&#���%���
 �'M� ก	��a6#!%� ก	���

2. 	)11 IUPAC (International Union of Pure and Applied Chemistry)

!-�$-�i�ก-1'���O,)!̀�	c�	 !	%# b� !#	O,)��ก#	�	�
ก�
M# �0j�	)11 O,)��

ก~�ก(����3O�M��� �4 �6#.+% M#
OกMก#	���6# d43 
- � .'%ก-��
`M.�0f���1-���a

17

��������	�
�

ก#	�	�
ก'23��#�	)11ก#	�	�
ก'23��#�	)11  IUPACIUPAC

+,-ก�ก(���-3&L0.�ก#	�	�
ก'23� �2� .+%O1M ก#	�	�
ก'23�!#	����	�
�
��ก�0j� 3 !M&� �2�

!M&���3 1  �0j�'23�c�	 !	%# +,-ก (basic unit +	2� parent name)

!M&���3 2  �0j��6#, �%#
 (suffix)

!M&���3 3  �0j��6#�6#+�%# (prefix)

��ก�3�#	�1��? +�̀Mef ก�'-��)L	?��+�̀MO����3�)L	1%# ?

18
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�6#�&��-1.���������	�
��6#�&��-1.���������	�
�

� C1  =  meth Mother

� C2  =  eth Eat (Enjoy)

� C3  =  prop Peanut

� C4  =  but BUTter

� C5  =  pent PENTagon

� C6  =  hex HEXagon

� C7  =  hept HEPTember (Roman = Sept / Greek = Hept)

� C8  =  oct OCTober

� C9  =  non NONember (Roman = Nov / Greek= Non)

� C10  =  dec DECember

http://planetsave.com/files/2008/02/pentagon31.jpghttp://gwydir.demon.co.uk/jo/tess/hexagon.gif 19

��������	�
�

� C11 Undec

� C12 Dodec

� C13 Tridec

� C14 Tetradec

� C15 Pentadec

� C16 Hexadec

� C17 Heptadec

� C18 Octadec

� C19 Nonadec

� C20 Eicos

�6#�&��-1.���������	�
��6#�&��-1.���������	�
�

http://www.pmf.ukim.edu.mk/PMF/Chemistry/teachers/DarMar-zz.gif 20
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!M&���3 1 '23�c�	 !	%# +,-ก (Basic unit) �,2�กcdM�)���b� �#	�1����3
#&��3!��

'���b� !#
cdM�#	�1�� �6#, �%#
 c�	 !	%# '23�

alkane -ane CH3CH2CH3 propane

alkene -ene CH2=CHCH3 propene

alkyne -yne HC≡CCH3 propyne

!M&���3 2 �6#, �%#
 (Suffix unit) O1M ��ก�0j� 2 !M&�

2.1 1�ก,-ก5()b� !#
cdM�#	�1��c�
�b�
��M��#ก'23�+,-ก 

Try this!!

22
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!M&���3 2 �6#, �%#
 (Suffix unit) O1M ��ก�0j� 2 !M&�

2.2 1�ก'���b� +�̀Mef ก�'-�+,-ก c�
�b�
��M��#ก�6#, �%#
  !M&���3 1 c�
�-� e ��กกM�� 

+�̀Mef ก�'-� �6#, �%#
 �-&�
M# 

-oic acid
CH3COOH (ethanoic acid)

+	2� (acetic acid)

-oic anhydride
CH3CO-O-COCH3 (ethanoic anhydride)

+	2� (acetic anhydride)

alkyl -oate
CH3CO-O-CH2CH3 (ethyl ethanoate)

+	2� (ethyl acetate)

-oyl halide
CH3CO-Cl (ethanoyl chloride)

+	2� (acetyl chloride)

-amide
CH3CH2CO-NH2 (propanamide)

+	2� (ethyl amide)

O

OR

O

R

O

OR
R

O

OHR

O

XR

O

NH2R

23
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+�̀Mef ก�'-� �6#, �%#
 �-&�
M# 

-al
CH3-CO-H (ethanal)

+	2� (acetaldehyde)

-one
CH3-COCH3 (2-propanone)

+	2� (acetone)

-ol
CH3CH2-OH (ethanol)

+	2� (ethyl alcohol)

-amine
CH3CH2-NH2 (ethanamine)

+	2� (ethyl amine)

-ether CH3CH2-O-CH2CH3 (diethyl ether)

-halide
CH3CH2CH2CH2-Br (bromobutane)

+	2� (butyl bromide)

O

HR

O

RR

R OH

R NH2

R O R

R X

24
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!M&���3 3 �6#�6#+�%# (Prefix unit) 	)1��6#�&�O,)'���b� +�̀MO����3��3�M��
`M

'23�+�̀MO����3 (substitute group) 

� +�̀MO�,��, (alkyl) �0j�O�,�����3b#�Lpc�	���L0+�43 �)��� ��
��b�
�O��+�̀M

�+,M#��a�%&
 R 

� �	�
ก'23�+�̀MO�,��,�,%#
O�,��� �$�
 �-� -ane O,%&���� -yl O��

CH3- CH3CH2- CH3CH2CH2- CH3CH(CH3)-

methyl ethyl n-propyl isopropyl

CH3CH2CH2CH2- CH2=CH- CH2=CHCH2- C6H5-

n-butyl vinyl allyl phenyl

Cl- Br- O2N- H2N-

chloro bromo nitro amino

CH3O- HO- NC-

methoxy hydroxy cyano
25
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+�̀MO����31# '�����3�&		̀%�-ก

26



��������	�
�

!	�0+,-กก#	�	�
ก'23�!#	����	�
�!	�0+,-กก#	�	�
ก'23�!#	����	�
�

1. �,2�ก!#
cdM�#	�1����3
#&��3!����3��+�̀Mef ก�'-��
`M .'%�M#� Basic+Suffix unit

2. ก#	.+%�,b�6#O+�M  �-1�6#O+�M  C ��30,#
��3.ก,%ก-1+�̀Mef ก�'-���3!���0j� C1 O,%&
L,ML0��h4 ��ก0,#
+�43  !M&�+�̀MO����3�M# r .+%�M#��0j� Prefix unit

5. +�̀MO����3+	2�+�̀Mef ก�'-3���3da6#ก-� �).'%�6#�6#+�%#+�̀M�-a�r ��3O!� �6#�&���3da6#
ก-��-a� �'M� di (2 +�̀M) tri (3 +�̀M) tetra (4 +�̀M) penta (5 +�̀M)

3. h%#�,b��M#ก-� .+%.'%��*��3�6#.+%�,b�6#O+�M +�̀MO����3	&�ก-��%�
��3!�� 

4. �	�
 ,6#�-1ก#	�M#�'23�+�̀MO����3 �#��-&�-ก5	

27
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O11��ก+-�ก#	�	�
ก'23�!#	����	�
�

28

3-methyl-2-pentanol

5-ethyl-3-octanone

2-heptene

2-hexanol
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O11��ก+-�ก#	�	�
ก'23�!#	����	�
�

29

3-ethyloctane

6-methyl-3-octene

4-ethyl-2-methyl-1-hexanol or
4-ethyl-2-methylhexanol

2,3-dimethyl-pentanamide

OH

NH2

O

��������	�
�

OH

NH2

O

O

4-ethyl-2-methyl-1-hexanol 2,3-dimethylpentanamide 4-methyl-3-penten-2-one

O

H
Cl

4-ethylnonane trans-6-methyl-3-octene 4-chloropentanal

HO

O

OCH3

NH2 CN O

O
NO2

5-heptynoic acid 6-amino-3-methoxy-2-methylheptanenitrile trans-ethyl 4-nitro-2-pentenoate

�-&�
M# ก#	�	�
ก'23�!#	����	�
��%&
	)11�-&�
M# ก#	�	�
ก'23�!#	����	�
��%&
	)11  IUPACIUPAC

30
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ก#	�	�
ก'23�Ldc�,O�ก#	�	�
ก'23�Ldc�,O�,���,���  ((cycloalkanecycloalkane))

� +,-กก#	�'M����
&ก-1O�,���c�
�$�3��6#�6#+�%#  �cyclo�
� h%#��+�̀MO����3 1 +�̀ML�M�%� 	)1��6#O+�M +�̀MO����3
� h%#��+�̀MO����3.+%	)1��6#O+�M +�̀MO����3��3�0j�+�̀M�,oก�%&
�,b�36# 

O,%&�M#��	�
 �#�,6#�-1�-&�-ก5	

O NH2

isopropylcyclohexane 2-cyclohexenone 2-methylcyclopentanamine

O

OH

cycloheptanecarboxylic acid cyclopropylcyclobutane

OH

Cl

O2N

2-chloro-4-nitrocyclopentanol

31
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c�	 !	%# '23� c�	 !	%# '23�

Toluene Phenol

Styrene Benzoic acid

Xylene Salicylic acid

Aniline Anisole

Banzaldehyde ortho-dinitrobenzene

meta-dinitrobenzene para-dinitrobenzene

OH

CO2H

CO2H

OH

O

H

NH2 OCH3

NO2

NO2

NO2

NO2

NO2

NO2

!#	�)c	�#��ก1# '�����3�&		̀%�-ก

3222,31
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!�1-���# ก#
"#$b� !#	����	�
�!�1-���# ก#
"#$b� !#	����	�
�

!�1-���# ก#
"#$c�
�-3&L0 �)+�#
	&�h4  !h#�) �����2�� ���+,���+,& O,) 
�&#�!#�#	h.�ก#	,),#
 �0j��%� d43 !�1-���M# r �- ก,M#& ,%&��0j�w,�#�#กO	 
4�
�+��3
&	)+&M# c��,ก�,�-a !�a� �- �-a�!#	����	�
��4 !#�#	h�-�O1M 0	)�"�L�%�#�O	 
4�
�+��3
&	)+&M# c��,ก�, O,)�	�
 ,6#�-1�#กO	 
4��+��3
&	)+&M# c��,ก�,�#กL0�%�
b� 
c��,ก�,��3��b�#���M#r ก-�

� ก,�M���3!#�#	h�ก��$-�i)Lpc�	���	)+&M# c��,ก�,L�% :

amide  >  carboxylic  >  alcohol  >  amine

� ก,�M���3�0j�c��,ก�,��b-a&!̀  �ก��O	 	)+&M# b-a&
4��+��3
&ก-� :

ketone  >  aldehyde  >  ester  >  ether

� ก,�M���3��b-a&�36# +	2�L�M��b-a& 
4��+��3
&ก-��%&
O	 ,����� :

alkyne  >  alkane  >  alkene 
33
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O	 
4��+��3
&	)+&M# c��,ก�,O	 
4��+��3
&	)+&M# c��,ก�,

� O	 ,����� (London force)

� O	 	)+&M# c��,ก�,��b-a&-c��,ก�,��b-a& (Dipole�dipole interaction)

� $-�i)Lpc�	��� (Hydrogen bonds)

http://www.chem.ufl.edu/~itl/2045/matter/FG11_002.GIF 34
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  O	 ,�����O	 ,����� ( (London force)London force)

O	 O&����	�&#,�& +	2��	�
ก��ก'23�+�43 &M# �Induced dipole-induced 
dipole force� �0j�O	 ��3�ก��	)+&M#  �c��,ก�,L�M��b-a&ก-1c��,ก�,L�M��
b-a&� +	2� �c��,ก�,L�M��b-a&ก-1c��,ก�,��b-a&� d43 ��23�c��,ก�,�#�
̀M.ก,%
ก-� �)�6#.+%�ก��ก#	�+��3
&�6#.+%c��,ก�,L�M��b-a& ��b-a&b4a�'-3&�	#& c�


�3 ��$2a���3w�&�#กO	 ,�����กo
�3 �#ก

3536
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  O	 	)+&M# c��,ก�,��b-a&O	 	)+&M# c��,ก�,��b-a&--c��,ก�,��b-a&c��,ก�,��b-a&

�0j� O	 �4 �`�	)+&M# c��,ก�,��3��b-a&ก-1c��,ก�,��3��b-a& O	 ��a�)��
�&#�Obo O	 ก&M#O	 ,����� O�M�M��ก&M#$-�i)L������กO,)
$-�i)c��&�,��� O,)h%#c��,ก�,��b-a&�#ก กo�)
�3 ��O	 	)+&M# c��,ก�,
�#กb4a��#�L0�%&
 

36
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  $-�i)Lpc�	���$-�i)Lpc�	��� ( (Hydrogen bonds)Hydrogen bonds)

$-�i)Lpc�	����ก��.�c��,ก�,��3�)���b� Lpc�	����M��
̀Mก-1

�)�����3���M# EN !`  L�%OกM F O N

3735, 46
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�����2���#ก��กก,�M�!#	�#ก�#กL0�%�
 ��23���b�#�c��,ก�,
.ก,%���
 ก-� �)!#�#	h�	�
 L�%�- ��a

amide  >  carboxylic acid  >  alcohol  >  ketone  >  

amine  >  aldehyde  >  ester  >  alkyne  >  ether  >  

alkane  >  alkene

38

�����2�������2��--���+,���+,&���+,���+,&

12, 45
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�&#�!#�#	h.�ก#	,),#
�a6#�-a� !#	.�ก,�M���3 1 O,) 2 !#�#	h
,),#
�a6#L�%����23���b�#�c��,ก�,�,oก O,)�&#�!#�#	h.�ก#	
,),#
�a6#�)�M�
r ,�, L0��23�b�#�b� c��,ก�,.+7Mb4a��	23�
r 

c��,ก�,��3�0j�ก�3 �)��O	 
4��+��3
&	)+&M# c��,ก�,�36#ก&M#c��,ก�,��3�0j�
�!%��	  �$	#)ก#	�-��-&ก-��0j�L0L�%
#กก&M# �4 �0j�w,.+%c��,ก�,��3��
ก�3 �#ก ,),#
�a6#L�% M#
b4a� O,) �������2�� ���+,���+,&�36#, 

3928
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0g�ก�	�
#����b� !#	����	�
�0g�ก�	�
#����b� !#	����	�
�  

� 0g�ก�	�
#ก#	�w#L+�% (Combustion Reaction)

� 0g�ก�	�
#ก#	O����3 (Substitution Reaction)

� 0g�ก�	�
#ก#	���� (Addition Reaction)

� 0g�ก�	�
#	���กd�ก-1c,+)cd���
� (Redox reaction with Na metal)

� 0g�ก�	�
#!)����	)+&M# ก	�-�1! (Acid-base neutralization)

� 0g�ก�	�
#�&1O�M� O,) 0g�ก�	�
#ก#	O
ก��ก�%&
�a6# 

(Condensation-hydrolysis)

40
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1.1. 0g�ก�	�
#ก#	�w#L+�%0g�ก�	�
#ก#	�w#L+�% ( (CombustionCombustion ReactionReaction))

!#�#	h�ก��L�%ก-1!#	����	�
���ก'��� c�
�0j�0g�ก�	�
# oxidation �%&
 
O2 d43 �)�b%#�4 �)���b� i#��� ��0	)ก�1��ก�#�0j�!#	0	)ก�1
��กLd����+�� �'M� 

CxHy +  O2 →→→→ CO2 +  H2O

CxHyOz +  O2 →→→→ CO2 +  H2O

CxHyNz +  O2 →→→→ CO2 +  H2O  +  NO2

CxHySz +  O2 →→→→ CO2 +  H2O  +  SO2

41
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�&#�!�1`	(�b� ก#	�w#L+�% $��#	(#�#ก�&#���3��-&-L�M��3��-&��23�0g�ก�	�
#

ก#	�w#L+�%��3�ก��L�M!�1`	(� �)�+,2��b�M# O,) �&-��6# d43 กo�2� C ��#L&% O,)�� 

CO 0���ก�#�%&
 d43 ก#	�w#L+�%��3L�M!�1`	(��-a��ก��L�%�#ก 

1. !#	����	�
���3�� C=C +	2� C≡≡≡≡C +	2� & �1�d��d43 $-�i)��3Obo O	  

�)�6#.+%L�M!#�#	h!,#
$-�i)	)+&M# �#	�1���-a +��L�% �4 �+,2��0j��b�M#

2. 0	��#( O2 �%�
�ก��L0 

�'M� ก#	�w#.�"#'�)0s���3�� O2 �6#�&��6#ก-�

3. !#	����	�
���3��b�#�c��,ก�,.+7M�#ก

�6#.+% O2 �b%#O�	ก�6#0g�ก�	�
#L�%
#ก �4 �ก��ก#	�w#L+�%��3L�M!�1`	(�L�%�'M�ก-�

1.1. 0g�ก�	�
#ก#	�w#L+�%0g�ก�	�
#ก#	�w#L+�% ( (CombustionCombustion ReactionReaction))

42
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�&#�!�1`	(�b� ก#	�w#L+�% (L�M���b�M# → �b�M#�#ก) $��#	(#�#ก�&#���3��-&

O�,��� → O�,��� → O�,L��� → �1�d��

!�ก#	ก#	�w#L+�%b� !#	����	�
�

CxHy + (x + y/4) O2 →→→→ x CO2 + y/2 H2O

CH4 +  2O2 →→→→ CO2 +  2H2O

2C2H6 +  7O2 →→→→ 4CO2 +  6H2O

1.1. 0g�ก�	�
#ก#	�w#L+�%0g�ก�	�
#ก#	�w#L+�% ( (CombustionCombustion ReactionReaction))

http://thumbs.dreamstime.com/thumb_302/1219318617L675xj.jpg 43
5
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2.2. 0g�ก�	�
#ก#	O����30g�ก�	�
#ก#	O����3 ( (SubstitutionSubstitution ReactionReaction))

2.1 0g�ก�	�
# halogenation b�  alkane

2.2 0g�ก�	�
# halogenation b�  benzene

44

Cl
+    Cl2 →→→→

hνννν
+    HCl   

+    HBr   +    Br2 →→→→
BrFeBr3



!#	.�ก,�M� alkane �0j�!#	��3L�M��b-a& �6#.+% �|23�
�M�0g�ก�	�
#�#ก 
O,)L�M�M�
�6#0g�ก�	�
#ก-1!#	�23� ก#	�)�ก��0g�ก�	�
#L�%�-a� 
�)�%� �#*-
!#	��3���&#�L�M�!h�
	!̀  &M� L&�M�ก#	�ก��0g�ก�	�
#
�#กr �b%#�#1- �-1.+%�ก��0g�ก�	�
#

0g�ก�	�
# halogenation b�  alkane ��a �0j�ก#	O����3ก-�	)+&M#  
H O,) halogen d43 L�%OกM F, Cl, Br O,) I �0j��%� c�
�)�%� �� 
O!  UV �0j��-&ก	)��%� .+%�ก��0g�ก�	�
# 

45
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2.2. 0g�ก�	�
#ก#	O����30g�ก�	�
#ก#	O����3 ( (SubstitutionSubstitution ReactionReaction))

x

��������	�
�

2.12.1 0g�ก�	�
#0g�ก�	�
#  halohaloggenation enation b� O�,���b� O�,���

+    Cl2 →→→→

Cl+    Cl2 →→→→
hνννν

No reaction

+    HCl   

0g�ก�	�
#��a�ก��b4a�wM#� ����̀,��!	) (free radical) +	2����"#���3��

���,oก�	�����3
&b�  halogen �'M�  �0j��%� d43 &M� L& �6#.+%

!#�#	h�6#0g�ก�	�
#ก-1O�,���d43 �0j�c��,ก�,��3�|23�
�M�0g�ก�	�
#L�% 

Cl

46
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LitmusLitmusLitmusLitmus

HB
r+ Br2 (l)

alkane + Br2

0g�ก�	�
#��a�	�
กL�%&M#�0j� 0g�ก�	�
#ก#	e�ก!�b�  halogen ��23� �#ก !�
b� i#�� halogen �)+#
L0+,- �#ก�ก��0g�ก�	�
#�$	#)w,��"-(����3L�%�-a  
2 '���L�M��!� O,)�)��ก�#d��3�0j�ก	� (HX) !#�#	h�0,�3
�!�ก	)�#5 
litmus �#ก�a6#� ���0j�O� L�%

2.12.1 0g�ก�	�
#0g�ก�	�
#  halohaloggenation enation b� O�,���b� O�,���

UV

Br

477

x
x
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�

2.22.2 0g�ก�	�
#0g�ก�	�
#  halohaloggenation enation b� �1�d��b� �1�d��

!#	.�ก,�M� benzene �0j�!#	��3L�M��b-a& O,)�!h�
	�#ก��23� �#ก!#�#	h 
resonance L�%�6#.+%�|23�
�M�0g�ก�	�
#�#กก&M#O�,��� �6#�0j��%� .'%
�-&�	M 0g�ก�	�
#�4 �)!#�#	h�ก��0g�ก�	�
#ก#	O����3ก-1 halogen L�%

+    Br2 →→→→

UV

No reaction

+    HBr   

+    Br2 →→→→ No reaction

+    Br2 →→→→
BrFeBr3

48
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2.22.2 0g�ก�	�
#0g�ก�	�
#  halohaloggenation enation b� �1�d��b� �1�d��

0g�ก�	�
#��a�)�,%#
ก-1O�,��� O�M�%� .'%�-&�	M 0g�ก�	�
# O����3�).'%O�M

O!  UV ��M#�-a�c�
�-&�	M 0g�ก�	�
#��3.'%�)O�ก�M# ก-�L0�#� halogen ��3

�%� ก#	�).+%�ก�� 0g�ก�	�
# �2�!6#+	-1 X2 �).'%�-&�	M 0g�ก�	�
#�0j� FeX3 

��23� X �0j�i#�� halogen .�r !M&� Cl �#��).'% AlCl3 O��กoL�%

LitmusLitmusLitmusLitmus

HB
r

+ Br2 (l) FeBr3

Br
Benzene + Br2

49
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3.3. 0g�ก�	�
#ก#	����0g�ก�	�
#ก#	���� ( (AdditionAddition ReactionReaction))

0g�ก�	�
#��a�)�ก��b4a�ก-1$-�i)�`MO,)$-�i)!#� (multiple bond) d43 ��
���,oก�	��+�#O�M� �- �-a�!#	0	)ก�1.�ก,�M� alkene O,) alkyne �)h̀ก
�����%&
!#	��3�%� ก#	���,oก�	���#กr L�%�0j��
M# �� O,) 0g�ก�	�
#.�
ก,�M���a alkyne �)���-�	#ก#	�ก��0g�ก�	�
#�	o&ก&M# alkene �$	#)��
���,oก�	��+�#O�M�ก&M# 

E

��23� E (Electrophile) �2�     

1. i#����3���M# EN !̀ �#กr

2. ���"#�0	)��1&ก �'M� ก	� (H+)

R

R

50
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3.1 0g�ก�	�
# halogenation b�  alkene O,) alkyne (X2)

3.2 0g�ก�	�
# oxidation b�  alkene O,) alkyne (O2)

3.3 0g�ก�	�
# hydrohalogenation b�  alkene O,) alkyne (HX) 

3.4 0g�ก�	�
# hydration b�  alkene O,) alkyne (H2O)

3.5 0g�ก�	�
# hydrogenation b�  alkene O,) alkyne (H2)

3.3. 0g�ก�	�
#ก#	����0g�ก�	�
#ก#	���� ( (AdditionAddition ReactionReaction))

O1M ��ก�0j�0g�ก�	�
#
M�
r L�% 5 0g�ก�	�
# L�%OกM

51
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3.13.1  0g�ก�	�
#0g�ก�	�
#  halogenation halogenation b� b�   alkene alkene O,)O,)  alkynealkyne

0g�ก�	�
#��a�ก��L�%��c�
 L�M�%� ��O!  UV +	2��-&�	M 0g�ก�	�
#.�r ��23� �#ก 

halogen �0j�i#����3���M# EN !`  �4 !#�#	h�b%#�4 ���,oก�	��b�  alkene 

O,) alkyne L�%c�
 M#
 �ก��ก#	e�ก�# !�L�%�-��� c�
L�M��ก�#d HX ��3��J�i��

�0j�ก	���ก�# �4 L�M�ก��ก#	�0,�3
�!�b� ก	)�#5 litmus

Br2Br2

Br2 (excess)

Br Br

Br Br

Br Br

52
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3.13.1  0g�ก�	�
#0g�ก�	�
#  halogenation halogenation b� b�   alkene alkene O,)O,)  alkynealkyne

Litmus L�M�0,�3
�!�

Br Br

Br Br

2 Br2

http://pacificorganicsltd.com/images/Chemical/liquidbromine.jpg 53
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3.23.2  0g�ก�	�
#0g�ก�	�
#  oxidation oxidation b� b�   alkene alkene O,)O,)  alkynealkyne

0g�ก�	�
# oxidation b�  alkene O,) alkyne .���3��a �0j�0g�ก�	�
#ก#	
����i#�� oxygen ��3���M# EN !` �b%#L01�$-�i)�`M+	2�$-�i)!#� c�

ก#	���� oxygen �b%#L0�-a�!#�#	h����c�
.'%!#	�b%#�6#0g�ก�	�
#L�%
+,#
'��� �ก��0g�ก�	�
#L�%O�%�).'% O2 .��#ก#* +#กO�M�%� .'%
�&,#�#� c�
0ก��h%#�).+%�ก��0g�ก�	�
#L�%�	o&b4a� �).'%ก#	�6#0g�ก�	�
#
ก-1 KMnO4 (�M# �-1���) O��d43 ��23��ก��0g�ก�	�
#O,%& !��M& b�  
KMnO4 �)+#
L0 �	�
ก&M#�0j� 0g�ก�	�
#ก#	e�ก!� KMnO4

54
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3.23.2  0g�ก�	�
#0g�ก�	�
#  oxidation oxidation b� b�   alkene alkene O,)O,)  alkynealkyne

KMnO4

(L�M�!h�
	)

HO OH

HO OH O OH
H

H2O

KMnO4

H2O

55
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3.23.2  0g�ก�	�
#0g�ก�	�
#  oxidation oxidation b� b�   alkene alkene O,)O,)  alkynealkyne

+ KMnO4 (aq)

+ KMnO4 (aq)

Alkane +	2� benzene

Alkene +	2� Alkyne

http://upload.wikimedia.org/wikipedia/commons/5/57/Coloured-transition-metal-solutions.jpg 56
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3.33.3  0g�ก�	�
#0g�ก�	�
#  hydrohalogenation hydrohalogenation b� b�   alkene alkene O,)O,)  alkyne alkyne 

0g�ก�	�
#��a �0j�0g�ก�	�
#ก#	�����-a  hydrogen O,) halogen .�	̀0b�  

HX d43 ��J�i���0j�ก	�L01�$-�i)�`M+	2�$-�i)!#� ��23� �#ก H+ �-a�b#�

���,oก�	�� �4 !#�#	h�ก��0g�ก�	�
#�4 ���,oก�	���#�#ก$-�i)�`M O,) 

$-�i)!#�L�%c�
 M#


HClHCl

HCl (excess)

Cl

H

Cl
Cl

H
H
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3.4 3.4 0g�ก�	�
#0g�ก�	�
#  hydration hydration b� b�   alkene alkene O,)O,)  alkyne alkyne 

0g�ก�	�
#��a �0j� 0g�ก�	�
#ก#	�����a6# , L01�$-�i)�`M+	2�$-�i)!#� c�


�6#�0j��%� �� ก	� +	2� H+ �0j��-&�	M 0g�ก�	�
# c�
 alkene O,) alkyne 

�)�6#0g�ก�	�
#L�%w,��"-(����3O�ก�M# ก-�L0 ก,M#&�2�

� 0g�ก�	�
# hydration b�  alkene �)L�%w,��"-(���0j� alcohol

� 0g�ก�	�
# hydration b�  alkyne �)L�%w,��"-(���0j� ketone

1) H2SO4 (conc)

2) H2O

(L�M�!h�
	)

HO H
O H

H

HO H

1) H2SO4 (conc)

2) H2O

�0,�3
�c�	 !	%# 
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3.53.5  0g�ก�	�
#0g�ก�	�
#  hydrogenation hydrogenation b� b�   alkene alkene O,)O,)  alkynealkyne

0g�ก�	�
#��a �0j�0g�ก�	�
#ก#	���� hydrogen (H2) , L01�$-�i)�`M+	2�
$-�i)!#� O�M��23� �#ก H2 �-a�L�M��b-a& O,)���M# EN �36# �4 L�M!#�#	h�b%#
�6#0g�ก�	�
#�4 ��#���,oก�	��b� $-�i)�`M +	2� $-�i)!#���ก�#L�% 
�6#�0j��%� ���-&�	M 0g�ก�	�
#�b%#'M&
 �-&�	M 0g�ก�	�
#��3��
�.'%!6#+	-1
0g�ก�	�
#��a�2� c,+) Pt +	2� c,+) Ni c�
0g�ก�	�
#��a�)�6#.+%�-a  alkene 
O,) alkyne �0,�3
�L0�0j� alkane �-a �`M 

Pt +	2� Ni

H2

(excess)

H2

Pt +	2� Ni

H2
Pt +	2� Ni

H

H

H
H

H
H

59
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4.4. 0g�ก�	�
#	���กd�ก-1c,+)cd���
�0g�ก�	�
#	���กd�ก-1c,+)cd���
�

0g�ก�	�
#��a�)�ก��b4a�ก-1Lpc�	�����3!	%# $-�i)�
̀Mก-1��กd���� d43 �)�ก�� 

reduction L0�0j� H2 �6#.+%!- �ก� $1e� ก�#d �#ก0g�ก�	�
#��aL�% M#
 !M&�

c,+)cd���
��)�ก�� 0g�ก�	�
# oxidation L�%�0j� Na+ �+�2��0g�ก�	�
#

	)+&M# cd���
�O,)�a6# 

Na (s)  +  2 H2O (aq)       →→→→ 2 NaOH (aq)  +  H2 (g)
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��������	�
�

4.4. 0g�ก�	�
#	���กd�ก-1c,+)cd���
�0g�ก�	�
#	���กd�ก-1c,+)cd���
�

�- �-a�!#	����	�
���3!#�#	h�ก��0g�ก�	�
#�- ก,M#&��ab4a�L�% �)���
̀M 2 ก,�M�

�%&
ก-� �-�L�%OกM carboxylic acid O,) alcohol c�
��3 carboxylic acid 

!#�#	h�ก��0g�ก�	�
#L�%�	o&O,)	��O	 ก&M#

RCOOH +  Na →→→→ RCOONa +  H2 (g)

ROH +  Na →→→→ RONa +  H2 (g)

61

��������	�
�

5.5. 0g�ก�	�
#ก#	!)����	)+&M# ก	�0g�ก�	�
#ก#	!)����	)+&M# ก	�--�1!�1!

ก	�O,)�1!!#�#	h�6#0g�ก�	�
#ก-�L�% c�
 H+ �#กก	��)�6#0g�ก�	�
#ก-1
���,oก�	���`Mc�����3
&b� �1! L�%w,��"-(���0j� �ก,2� +	2�!#	0	)ก�1 
ionic b4a� .�ก,�M�!#	����	�
� !#	��3��J�i���0j�ก	��2� carboxylic acid O,) 
!#	��3��J�i���0j��1!�2� amine 

5.1 0g�ก�	�
#!)����b�  carboxylic acid

5.2 0g�ก�	�
#!)����b�  amine
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5.15.1 0g�ก�	�
#!)����b� 0g�ก�	�
#!)����b�   carboxylic acidcarboxylic acid

c�
0ก��ก	� carboxylic acid �)���&#��0j�ก	��#ก$���3�)�6#0g�ก�	�
#

ก-1�1!�M�� NaHCO3 L�% O,).+%w,��"-(���0j� CO2 d43 �)!- �ก��+o�L�%

 M#
�0j�e� ก�#d�#ก0g�ก�	�
#

RCOOH (l)  +  NaHCO3 (aq)      →→→→ RCOONa (aq)  +  H2CO3 (aq)

H2O (l)  +  CO2 (g) 


→


→


→


→
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!#	
!�3 ��3!#�#	h!- �ก�L�%�#ก0g�ก�	�
#

c,+) Na !#	,),#
 NaHCO3

!#	����	�
��-3&L0 −−−− −−−−

ROH H2 (g) −−−−

RCOOH H2 (g) CO2 (g)

5.15.1 0g�ก�	�
#!)����b� 0g�ก�	�
#!)����b�   carboxylic acidcarboxylic acid

��23�	&�ก-10g�ก�	�
#	���กd��%&
 Na O,%&�)!#�#	h.'%.�ก#	
&���	#)+�&M#!#	����	�
���3! !-
�0j� carboxylic acid +	2� alcohol 
+	2�L�M �- �#	# 
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+ HCl (aq)

+ HCl (aq)

Amine

!#	����	�
��23�r

,),#
	&��0j���2a����
&ก-�

'-a�!#	����	�
�

'-a� HCl (aq)

5.25.2 0g�ก�	�
#!)����b� 0g�ก�	�
#!)����b�   amineamine

c�
0ก�� amine �)�0j��1!�M�� O,)!#�#	h��3�)�6#0g�ก�	�
#ก-1ก	�OกM
�
M#  HCl (aq) L�%�0j��
M# �� L�%w,��"-(���0j��ก,2� ionic ��3!#�#	h
,),#
�a6#L�% 

RNH2 (l)  +  HCl (aq)       →→→→ RNH3
+ Cl- (aq)
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6.6. 0g�ก�	�
#�&1O�M�0g�ก�	�
#�&1O�M�  O,)O,)  0g�ก�	�
#ก#	O
ก��ก�%&
�a6#0g�ก�	�
#ก#	O
ก��ก�%&
�a6#

0g�ก�	�
#ก#	�&1O�M� +�#
h4  ก#	�&1	&�ก-�b� +�̀Mef ก�'-� �-a O�M 2 

ก,�M�b4a�L0 �0j� +�̀Mef ก�'-�'���.+�M !M&�ก#	 hydrolysis �2�ก#	�6#

0g�ก�	�
#b� �a6#ก-1+�̀Mef ก�'-�.�r �0j�w,.+%c��,ก�,�ก��ก#	O�ก��ก d43 

�-a !� 0g�ก�	�
#.���3��a�)�0j�0g�ก�	�
#
%��ก,-1d43 ก-�O,)ก-�L�%

6.1 Esterification O,) hydrolysis

6.2 Amidation O,) hydrolysis

6.3 Saponification
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6.1 Esterification 6.1 Esterification O,)O,)  hydrolysishydrolysis

Esterification �0j�0g�ก�	�
#�&1O�M�	)+&M#  carboxylic acid O,) alcohol 

L�%w,��"-(���0j� ester d43 !#�#	h�ก��0g�ก�	�
# hydrolysis 
%��ก,-1L0

�0j�!#	�-a �%�L�% c�
�-a 0g�ก�	�
# esterification O,) 0g�ก�	�
# hydrolysis 

!#�#	h.'%ก	��0j��-&�	M 0g�ก�	�
#L�%

+ +R

O

OH H OR' R

O

OR' HO H
H+
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6.2 Amidation 6.2 Amidation O,)O,)  hydrolysishydrolysis

0g�ก�	�
#��a�0j�ก#	�&1O�M�	)+&M#  carboxylic acid O,) amine L�%

w,��"-(���0j� amide d43 !#�#	h�ก��0g�ก�	�
# hydrolysis 
%��ก,-1L0�0j�

!#	�-a �%�L�% c�
�-a 0g�ก�	�
#�&1O�M�O,) 0g�ก�	�
# hydrolysis ��a!#�#	h

.'%ก	��0j��-&�	M 0g�ก�	�
#L�%�'M�ก-� O�M0g�ก�	�
#ก#	�&1O�M�O11��a�)

�ก��L�%
#กก&M#0g�ก�	�
# esterification �6#�0j��%� ��ก#	.+%�&#�	%��'M&


.�ก#	�6#0g�ก�	�
# 

+ +R

O

OH H NR' R

O

NR' HO H
H

H

H+
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6.3 Saponification6.3 Saponification

�0j� 0g�ก�	�
# hydrolysis b�  ester "#
.�%!"#&)�1! �)L�%w,��"-(��

�0j� alcohol O,) �ก,2� carboxylate c�
L�Mw-�ก,-1 O,)0g�ก�	�
#�	� r 

�-a�O1M �0j� 2 b-a��- ��a

R

O

OR' Na OH R

O

OH R'O Na

R

O

ONa R'O H+

++
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