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R e v i e w

This presentation was modified and used for academic purpose only. Picture and material 
were taken from references shown in the last page 

S t r u c t u r e  and B o n d i n g
C H A P T E R
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O u t l i n e

❑ Review: Family of carbon compounds
+ Hydrocarbon and Functional groups

❑ Review: Atomic Orbital

❑ Modes of Orbital Overlap 

❑ Hybridization & Molecular Orbital

❑ Review: How to Write Structural Formulas

+ Extended Formulas 

+  Condensed Formulas 
+  Bond line Formulas 
+ Three-Dimensional Formulas



7❑ Organic chemistry is the chemistry of carbon compounds.

Introduction of organic chemistry
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Family of  carbon compounds

Hydrocarbons are compounds that contain only 
carbon and hydrogen atoms.

Functional groups  are common and specific
arrangements of atoms that impart
predictable reactivity and 
properties to a molecule.
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Hydrocarbons

CnH2n+2 CnH2n CnH2n-2

Solomons, T. W. G.; Fryhle, C. (2014) Organic Chemistry. John Wiley & Sons.

R = alkyl group (CnH2n+1)
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Functional groups

Solomons, T. W. G.; Fryhle, C. (2014) Organic Chemistry. John Wiley & Sons.
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SUMMARY | organic molecules

R-OH R-O-R’



12
Solomons, T. W. G., & Fryhle, C. (2014). Organic Chemistry: John Wiley & Sons.

จงระบุว่าสารต่อไปนี้เป็นสารประเภทใด alkane, alkene, alkyne, 
aromatic , alcohol, ฯลฯ

Sample Problem  

Problem



13
Solomons, T. W. G., & Fryhle, C. (2014). Organic Chemistry: John Wiley & Sons.

aromatic

carboxylic

amine ester

amide

จงวงกลมล้อมรอบหมู่ฟังก์ชันพร้อมระบุชื่อหมู่ฟังก์ชันให้ได้มากที่สุด

Sample Problem  

Problem
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H y b r i d i z e d  
C  a  r  b  o  n     a  t  o  m
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VALENCE BOND (VB) THEORY

1) Hybridization
❑ The Central Themes of VB Theory
❑ Types of Hybrid Orbitals

sp sp2 sp3 sp3d sp3d2

Silberberg, M.; Amateis, P. Chemistry The Molecular Nature of Matter and Change 7th edition; McGraw-Hill Science, 2014.

2) Molecular orbital theory
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Hybrid Orbitals

Silberberg, M.; Amateis, P. Chemistry The Molecular Nature of Matter and Change 7th edition; McGraw-Hill Science, 2014.

❑ The number of hybrid orbitals obtained equals the number of atomic 

orbitals mixed.

❑ The type of hybrid orbitals obtained varies with the types of atomic 

orbitals mixed.

Key Points (form during bonding)

sp sp2 sp3 sp3d sp3d2

Types of Hybrid Orbitals

❑ The shape and orientation of a hybrid orbital maximizes its overlap 

with the other atom in the bond.
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sp3 Hybridization (sp3 Carbon)  

Silberberg, M.; Amateis, P. Chemistry The Molecular Nature of Matter and Change 7th edition; McGraw-Hill Science, 2014.

Mixing one s and three p orbitals gives four sp3 hybrid orbitals 
that point to the corners of a tetrahedron (109.5 o).

Energy

orbital energy-level diagram for the formation of sp3 hybrid orbitals
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sp3 Hybridization  

Clayden, J.; Greeves, N.; Warren, S. Organic Chemistry; OUP Oxford, 2012.
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sp3 Hybridization  

Clayden, J.; Greeves, N.; Warren, S. Organic Chemistry; OUP Oxford, 2012.
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sp2 Hybridization  

• Forming three sp2 hybrid orbitals uses one 2s and two 2p 
orbitals, leaving one 2p orbital unhybridized.
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The sp2 hybrid orbitals

Chang, R. Chemistry; McGraw-Hill, 2010.
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The sp2 hybrid orbitals

Trigonal planar Bent (120)
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sp2 Hybridized carbon atom  

• Forming three sp2 hybrid orbitals uses one 2s and two 2p 
orbitals, leaving one 2p orbital unhybridized.
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❑ Two sp2-hybridized carbon atoms
form a sigma() bond between them
by overlap of one sp2 orbital from

each carbon.

❑ The remaining carbon sp2 orbitals

form sigma bonds to four hydrogens
through overlap with the hydrogen
1s orbitals.

sp2-hybridized carbon atom in Ethylene
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Silberberg, M.; Amateis, P. Chemistry The Molecular Nature of Matter and Change 7th edition; McGraw-Hill Science, 2014.

The  and σ bonds in ethylene (C2H4).
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❑ sp hybrid orbitals are formed from one 2s and one 2p orbital, 
leaving two 2p orbitals unhybridized.

❑ Because carbon has four valence electrons, each of these 
orbitals has one electron that can be used to form a bond.

sp Hybridized carbon atom  
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sp Hybridization  

Chang, R. Chemistry; McGraw-Hill, 2010.
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sp Hybridization  
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Orbital hybridization (sp-hybridization)

❑ Two carbon atoms overlap sp orbitals to form a sigma bond 
between them. 

❑ The two p orbitals on each carbon atom also overlap side to 
side to form two  bonds. These are the other two bonds of the 
triple bond.
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Orbital hybridization (sp-hybridization)
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Summary: Hybridized carbon atom
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Summary: Hybridized carbon atom

Bond length 1 2 3

Bonding energy 3 2 1
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จงระบุไฮบริดออบิทอร์ตรงจุดที่ลูกศรชี้ ของสารต่อไปนี้  พร้อมระบุ
จ านวนพันธะไพน์และ sigma bond

HCN

Sample Problem  

Problem



PROBLEM: จงท านายว่า C ตรงจุดที่ลูกศร ชี้มี hybridization แบบใด และเขียน
orbital energy-level diagram อธิบายการเกิด hybridization นั้น

sp2

35

Sample Problem  
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S t r u c t u r a l   F o r m u l a s
H o w to   w  r  i t  e 

Wade, L.G. (2013) Organic Chemistry. Pearson.
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Structures and Formulas 

Extended                                   Condensed (สูตรแบบย่อ)

CH3CH3H C C H

H

H

H

H

H C C C

H

H

H

H

C

H

H

H

H

H

1           2         3         4

1          2  

CH3CH2CH2CH3

1        2       3        4

Wade, L.G. (2013) Organic Chemistry. Pearson.
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Extended                         Condensed (สูตรแบบย่อ)

H C C C

H

H

H

H

C

Br

H

H

H

H

CC C

H

H

HC

H

H OH

OH

H

1         2        3        4

1         2         3       4

CH3CH2CHCH3

Br

HOCH2CH2CCH3

O

Structures and Formulas 

Wade, L.G. (2013) Organic Chemistry. Pearson.



Bond line Formulas (สูตรแบบเส้น)
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H C C C
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1    2     3      4     5      6

Wade, L.G. (2013) Organic Chemistry. Pearson.



Bond line Formulas (สูตรแบบเส้น)

39Wade, L.G. (2013) Organic Chemistry. Pearson.



Bond line Formulas (สูตรแบบเส้น)

40Wade, L.G. (2013) Organic Chemistry. Pearson.
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จงเขียนสูตรแบบเส้น (bond-line formula) จากสารต่อไปนี้Problem

Sample Problem  
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Bond line Formulas with charged C atom 



43

Bond line Formulas with charged C atom 

Bond line Formulas often leave out lone pairs on heteroatoms, but 
don't forget about them
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Draw in all hydrogens and lone pairs on the charged 
carbons in each ion.

Problem

Sample Problem  
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จงเติมอิเล็กตรอนคู่โดดเดี่ยว ตรง heteroatomProblem

Sample Problem  



46

Drawing Three-Dimensional Molecules
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Drawing Three-Dimensional Molecules

* *
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จงใช้ model ต่อไปนี้ เขียนแสดงโคงสร้าง 3 มิติ (ให้ยึดหลักโดย
พยายามท าให้ C* เป็น 3 มิต)ิ

Problem

Sample Problem  

Br
O

Br Br

* * * *
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เปลี่ยนสารต่อไปนี้เป็นสูตรแบบเส้น (bond line structure ) แต่เขียน
แสดงโครงสร้าง 3 มิติ ตรงจุดที่มี *

Problem

Sample Problem  
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1) Solomons, T. W. G.; Fryhle, C. Organic Chemistry; John Wiley & Sons, 
2009.

2) Wade, L. G. Organic Chemistry; Pearson Prentice Hall, 2010.
3) Pine, S. H.; Hendrickson, J. B. Organic chemistry; McGraw-Hill, 1980.
4) สุนันทา วิบูลย์จันทร์ เคมีอินทรีย.์ ส านักพิมพ์เอ็นดับเบิลมีเดีย จ ากัด, 2548.
5) Clayden, J.; Greeves, N. and Warren, S. Organic Chemistry. OUP 

Oxford, 2012

R e f e r e n c e s
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