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Chem 237 Basics of Organic Medicinal Chemistry

« Course description
This 1s the first year organic chemistry course, introducing basic
concepts and principles of organic chemistry (chapters 1 — 11).

* Texts
Hart, Craine, Hart and Hadad, Organic Chemistry, - _«® 7™
A Short Course,13™ Edition (Brooks/Cole, /. =

Cengage Learning, CA 94002-3098 USA, 2012).

Dr. Eyad Younes
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Organic Chemistry

e Organic compounds are compounds containing carbon

Li & [8e

the second row of the periodic table

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

Dr. Eyad Younes



Bonding and Isomerism

1.1 How Electrons Are Arranged in Atoms

* An atom i1s: the smallest particle of an element that retains all of the chemical
properties of that element.

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

hod /,5 . Protons
/ / 2
/ \

) Neutrons

S ‘ Electrons

The structure of an atom

Nucleus

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

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

e|sotopes have the same atomic number but different mass numbers ( *°C and *3C)



* Electrons are located in atomic orbi’gals (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

First shell Second shell Third shell Fourth shell

Atomic orbitals ) Sy S e S, pod, f
Number of atomic orbitals 1 s 1, 3.5 1 BN
Maximum number of electrons 2 8 18 32
Example :
Note
1H: 1O L JS3lsall oI ydT (shell) gsicad | 5K L S

\. High stablity
Y. Low energy

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

“m- Ahhd éc—&roupnum\’er
VE = Group number E“ﬁ e L
B Ty usool--uﬂsJ égg%gg%gg =ne VE Lewis symbol of atom
it I l—‘-ﬂiﬁigi e T
e
Examples 1H 1 1 H-
Wi el 2okes .
0: IS* 25‘715 6 0:
b o
.
SC: 18* 2s* 2P T -C-
Table 1.3  Valence Electrons of the First 18 Elements
Group | I 1] \') '} Vi Vil VIII
H- He:
Li- ée- B C N 0 F Ne

Na - Mg- Al S| P S :.C.l: :A'r:



Tonic.
e Chemical Bonds { \g::‘f:

Melalic.
1. lonic Bonding

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

J i e U G e - - © ) .
- e Y - < .
"Na : [Ne‘:_;_zj I Na : [Ne‘m\)ﬁ“"‘ C=upls
6 sl cbf'"""'l\’%;ﬁ re / M
7Cl [Ne|3s! 3p ~~ Ar| ‘&,"-:\20
e
Na-Cl Ar: 18

The resulting e” configuration of both ions are those of
th%prgearest noble gas, Ne and Ar respectively, both

sLp)y (€4
Sat|Sfy the OCtEt rUIe. Nobel gas are elements which are unreactive and

stable

Ex: He . Ne . Ar
2

mHe: 'y
Ne: 18%, 25%, 2p°
Dr. Eyad Younes "Ar: 18, 25°, 2p¢ 35",3p"



2. Covalent Bonding

 Jonic bonds occur when an e 1s transferred between a metal and
nonmetal.

* Covalent bonds are resulting from sharing e
2H — H-H

The result is both atoms have a [He] e configuration, i.e.

O )=
The bond is commonly display as a line rather than a pair of

e (:), i.e. HeH ratherthanH : H

iy
Example 2 “w H &yb]-"‘?‘a‘b h1S,
H
; |
H oo C oo H _ —H
C- 4'H —— t-C
|



A second general version of a covalent bond is
possible. This occurs when BOTH e” come from
gﬁ_g atomia coordinate covalent bond &l Ausliaky
.. 266w 75

NH, + H* = NH,*



Chemi Cob\ \'Jonal

When dses it occures

Result

Tonic bond

when an ¢ s trunsfered
belween 2 elements one of “hem
is melal and the dther is
honmd’a‘.

e cm‘iigun-iion of beth atoms

CoVa,lean ‘oonol

Shar \ty e”

(o Conp\ijuraiion of beth atoms

CoorJina,tG/
Covalent
bond

2 a."[oms, ohe oF _RI\.P.M \I\aS

on em S)\.Ln I and -]‘h& o'“Nf
one will Share Hhe o

So bithe~ come fom one abow

@ an&iaurd:ion of both atoms



Electronegativity (EN) : measures the tendency of an atom to attract a shared pair
of electrons (or electron doun5|ty)

TABLE 1.3 The Electronegativities of Selected Elements?

Y & *
- 1A A 1B B A | IVA | VA | VIA | VIIA
- \’Vll_  —ta)) >
Li | Be B LC [N 2
1.0 | 1.5 207125 | 30 3 5 4 0 5
Na | Mg Al | Si [P | s |c Z
09 | 1.2 15 [ 18|21 |25 30 g
K Ca Br @
H 0.8 | 1.0 2.8 g
D C Ov &“'D A \"U\ increasing electronegativity I g
=

L — i

“Electronegativity values are relative, not absolute. As a result, there are several scales of electronegativities. The
electronegativities listed here are from the scale devised by Linus Pauling.

Covalent bonds can be classified as

- ]-j‘-‘

A. Nonpolar covalent bond \(ﬁ EN = 0-0.5) ueJL ) e mg«.

A-A 5 A-8
Examples C-C C-H

H-H

cl-¢\



Ten

&Yl
B. Polar covalent bond (Z EN =0.51.9) 4w Can O(T: H

l ' S S

- +
OH N-H A polar bond has a negative end and a positive end
AEN:1U 3

N/ Al : -O-IL' : "
dipole moment (D) =p=exd Uy, 3 o), Vel
s & . - \li <. A - “d', o ”
(e) : magnitude of the charge on the atom %f’\ﬂ A5 7r Qs Wy A r A2l
(d) : distance between the two charges

Table 1.4 The Dipole Moments of Some Commonly Encountered Bonds

Bond Dipole moment (D) Bond Dipole moment (D)
H—C 0.4 nenpelar C—C 0

H—Ng > \ets palar 1.3 polar C—N 0.2
H—O)-Nnore pelar 1.5 C—0 0.7

H—F 157 E—F 1.6

H—ClI 11 &=l 15

H—Br 0.8 C—Br 1.4

H—1 0.4 C=1 1.2

if The A EN increases the polarity increases

e Complete Yrunster.

Note : If A EN is more than 1.9then the bond is ionic Ex:ki-lfl
EN=3



Bond Polarity & Electronegativity (cont’d)

The result off fpolar covalentibonding is that the e” pair spend
(_/w\_g'
_more time nezir the more EN atom. This means it will acquire a

permanent excess negative charge. The other atom acqwres a
permanent excess positive charge. This is indicated by a 5 or &
(where 0 means a “partial charge”) or a dipole Zrrow which
points from the positive end of the bond to the negative end.

@
0 o kg
6+ 8' -
H—CI H—C




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.

nef o‘ipo\e Memenl

-0 46
nl l

oh olav
Pslar e

CH4 : non polar

Net dipole moment =0 —s 1 ?0\4(‘_



Important terms from the first
lecture:

- give up : s

- accept : Jans 9 Jadicw

- retain : ksls,

- atomic number : (s ,dll saall

- mass number : (LI suall

- atomic orbital : ¢3¢ ,3 ,las spdf

- shell : ssicull

- outermost shell : s lull ¢ gl
- Valence electron : 3(Sil) &g i<

- configuration: .l

- coordinate covalent bond : 48wl Laalod dal,
- acquire : S

- permanent : ails

- attract :odia




