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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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Chapter 1: Bonding and 
Isomerism
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• 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. 
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! نطلق كلمة organic على ا9ركب اذا احتوى على عنصر الكربون كمكون رئيسي 

الشيء ا9ميز في الكربون

 وا تابنلا مسج يف يعيبط لكشب نوبركلا دجوي
 كلذو ةيودOاو تاعانصلا يف لخدي يعانص لكشب
 لمعو sharing لمع ىلع نوبركلا ةردق ببسب
تابكر9ا نم ريبك ددع ىلا ىدا يلاتلاب عونت



• 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

• Atomic number: numbers of protons in its nucleus and it’s the number of electrons in 
the neutral atom.

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

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

=Number of  P in nucleus
atomic number = e اي يعني الذرة متعادلة يكون ال  E=P  وعندما يكون عدد ال





• 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 :





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
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 A&B !الرابطة ا)يونية ب
تتكون عندما ينتقل الكترون او 

اكثر من A ل B او العكس



• 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+  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  (D EN = 0-0.5)  

Examples    C-C          C-H     

 B تمتلك القدرة اكثر من ا$خرى Aاسحب الكترونات باتجاهي يعني وجود ذرت7 احدهم
 B حولها اعلى من A للذرة electron density لسحب ا$لكترون بالتالي ستكون

يزيد عدد البروتون مع تغير بسيط 

في ال size بالتالي ستنجذب 
ا$لكترونات اكثر للذرة 

 نوتورب ةدايز( اريثك مجحلا دادزي $
)مجحلا يف طيسب ريغتو

يكبر الحجم ويكون متغير 
بشكل كبير

  F & Iفي مقارنه ب7 ال
التي لها القدرة على 

 F الجذب هي ا1صغر
1نها اقرب للنواة فقدرتها 

على الجذب اكثر
فالذرة ا1صغر هي اكبر 
قدرة وال EN لها اكبر

O هو ال electronegativity ا$كثر o & C ال

Represented the 
electronegativity
EN كل ماكبر الرقم زادت ال



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

Note : If D 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) = m = e x d

(e) : magnitude of the charge on the atom

(d) : distance between the two charges

if The D EN increases the polarity increases   
كلما كان الفرق في ال EN اكثر كلما كانت 
ال e متجهه للعنصر ا9على كهروسلبيه 
وهذا يعني ان ال polarity اعلى 

 Li & F لو كان الفرق اكبر من 1.9 مثل
في هذة الحالة تصبح عملية فقد كامل او 
Ionic bond كسب كامل بالتي ستصبح



Bond Polarity & Electronegativity (cont’d)

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 d+ or d-

(where d means a “partial charge”) or a dipole arrow which 
points from the positive end of the bond to the negative end.

H Cl H Cl
d+ d-



Bond Polarity & Electronegativity (cont’d)

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 




