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Chem 237 Basics of Organic Medicinal Chemistry 

� Texts
Hart, Craine, Hart and Hadad, Organic Chemistry,
A Short Course,13th Edition (Brooks/Cole,
Cengage Learning, CA 94002-3098 USA, 2012).

� Course description 
This is the first  year organic chemistry course, introducing basic 
concepts and principles of organic chemistry (chapters 1 ± 11). 
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ͻ Organic compounds are compounds containing carbon

Organic Chemistry

� Atoms to the left of carbon give up electrons. 
� Atoms to the right of carbon accept electrons. 
� Carbon shares electrons. 

Dr. Eyad Younes



� An atom is: the smallest particle of an element that retains all of the chemical 
properties of that element.

1.1 How Electrons Are Arranged in Atoms
Bonding and Isomerism

�An atom consists of negatively charged electrons, positively charged protons, and 
neutral neutrons

The structure of an atom
Nucleus

ͻ Atomic number: numbers of protons in its ŶƵĐůĞƵƐ�ĂŶĚ�ŝƚ Ɛ͛�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ĞůĞĐƚƌŽŶƐ�ŝŶ�
the neutral atom.

ͻ Mass number: the sum of the protons and neutrons of an atom.
(Protons and neutrons are ~1837 times the mass of an e-)

ͻIsotopes have the same atomic number but different mass numbers ( 12C and 13C)



� Electrons are located in atomic orbitals (S, P, d, f).

� Orbitals  tell us the energy of the electron and  the volume of space around the 
nucleus where an electron is  most likely to be found.

� Orbitals are grouped in shells .

Each orbital can hold a maximum of 2e- and the two electrons have opposite spin

1H: 

6C

Example :
Note  

كل ما كان ا3ستوى (shell) أقرب الى النواة كل ما كان: 
١. High stablity 
٢. Low energy 







Valence electrons (VE) are located in the outermost shell. They are involved in 
chemical reactions.

VE = Group number 
VE                     Lewis symbol of atom

Examples: 1H:  Is1 1                                                    H.

8O:  IS2 2S2 2P4                               6

6C: ____________________________________________________  



An ionic bond is an electrostatic attraction between 
positive & negative ions resulting from e- transfer.

Na-Cl
The resulting e- configuration of both ions are those of 
the nearest noble gas, Ne and Ar respectively, both 
satisfy the octet rule.

� Chemical Bonds 

1. Ionic Bonding

Dr. Eyad Younes

Nobel gas are elements which are unreactive and 
stable  

Ex: He . Ne . Ar



� Ionic bonds occur when an e- is transferred between a metal and 
nonmetal.

� Covalent bonds are resulting from sharing e-

2 H.              H..H
The result is both atoms have a [He] e- configuration, i.e.
The bond is commonly display as a line rather than a pair of 
e- (:), i.e.  H - H rather than H : H

2. Covalent Bonding

Example 2



A second general version of a covalent bond is 
possible. This occurs when BOTH e- come from 
one atom: a coordinate covalent bond
i.e.

NH3 +  H+ Æ NH4
+

N
H H

H H N
+

H
H

H

..

+ H+





Electronegativity (EN) : measures the tendency of an atom to attract a shared pair 
of electrons (or electron density).

Covalent bonds can be classified as 

A. Nonpolar covalent bond  (' EN = 0-0.5)  

Examples    C-C          C-H     



B. Polar covalent bond (' EN = 0.5 1.9) 

Note : If ' EN  is more than 1.9then the bond is ionic    Ex: Li-F 

O  H N   H A polar bond has a negative end and a positive end 

dipole moment (D) = P = e x d

(e) : magnitude of the charge on the atom

(d) : distance between the two charges

if The ' EN increases the polarity increases   



�ŽŶĚ�WŽůĂƌŝƚǇ�Θ��ůĞĐƚƌŽŶĞŐĂƚŝǀŝƚǇ�;ĐŽŶƚ͛ĚͿ

The result of polar covalent bonding is that the e- pair spend 
more time near the more EN atom. This means it will acquire a 
permanent excess negative charge. The other atom acquires a 
permanent excess positive charge. This is indicated by a G+ or G-

(where GŵĞĂŶƐ�Ă�͞ƉĂƌƚŝĂů�ĐŚĂƌŐĞ͟Ϳ�Žƌ�Ă�ĚŝƉŽůĞ�ĂƌƌŽǁ�ǁŚŝĐŚ�
points from the positive end of the bond to the negative end.

H Cl H Cl
G+ G-



�ŽŶĚ�WŽůĂƌŝƚǇ�Θ��ůĞĐƚƌŽŶĞŐĂƚŝǀŝƚǇ�;ĐŽŶƚ͛ĚͿ

The more polar the molecule the stronger the dipole moment. The molecular 
dipole moment is the vector sum of the bond moments, i.e.

Net dipole moment 

Net dipole moment =0 

CH4 : non polar



Important terms from the first 
lecture: 

- give up : يخسر 
- accept : يستقبل و يحصل 
- retain : يحافظ 
- atomic number : العدد الذري 
- mass number : العدد الكتلي  
- atomic orbital : مدار ذري زي spdf  
- shell : ا?ستوى  
- outermost shell : بعدAا?ستوى و ا?دار ا 
- Valence electron : الكترونات التكافؤ 
- configuration: الترتيب 
- coordinate covalent bond : رابطة تساهمية تناسقية 
- acquire : تكسب 
- permanent : دائم 
- attract :جذب


