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Course Outline

Course Name: Organic chemistry

Code #: 4022301-4

Type: Theoretical

Credits: 3 hours theoretical + 1 practical

Plane: 1437 (Integrated course in plane 37 for 8 groups in first term
1441 H)

Pre-course requirements: General Chemistry 1
Lecturer: Ass. Prof. Hanadi Ahmed Katouah
Specialization: Biochemistry

Contact details:

Moabile: +966555505030

Email: hkatouah@yaho0.co.nz

Uni Email: hakatouah@uqu.edu.sa

Electronic web site: https://uqu.edu.sa/staff/ar/4281368

Email of e-learn system: hakatouah@elearn.uqu.edu.sa
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Course Outline

Lecture schedule

Day Lecture Class Type Group

Mon 5&67 210B Theoretical 2
8&9&10 210B Theoretical 8

Wed 1&2&3 213 L Theoretical 4
4&5&6 213 L Theoretical 5
7&8&9 213 L Theoretical 6

Scheduling office hours:

Day Lecture Location
Office of the faculty members of the department of
Mon 1&2&3&4 chemistry (Level 2, Building B)

Distribution of grades:

All year grades 10

Practical 30
Med exam 20
Final exam 40

Total 100



Course Outline

* References:
1. Required Reference

Organic chemistry, T.W. Graham Solomons and Craig
Fryhle, 9th ed., Wiley, 2007.

1. Essential Reference

Organic Chemistry, Jonathan Clayden, Nick Greeves, Stuart
Warren, Peter Wothers, OUP Oxford, 2001.

Recommended Reference

Organic Chemistry, Jonathan Clayden, Nick Greeves, Stuart
Warren, Peter Wothers, OUP Oxford, 2001.

Electronic Materials, Web Sites etc
Scopus ,Science direct , Reaxys, Science finder.
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Med term exam:

Day Lecture Class Date Group
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Deadline of homework (1):

Day Lecture Class Date Group

Deadline of homework (2):

Day Lecture Class Date Group
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Shapes of organic molecules

Chemical bonding

Functional groups

Hybridization

Stereochemistry

Hydrocarbons (alkanes; alkenes; alkynes)
Alkyl halides

Alcohols

Ethers and thioethers

Carbonyl compounds (aldehydes and ketones)
Carboxylic acids and their derivatives
Amines
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Atomic structure

« Electrons and energy levels: Orbit for Electron

1.  Atoms consist of three particles: neutrons, \
protons and electrons. Nucleys o~ — = = Lroton
Fd

AV “\

- f \
2. Neutrons and protons are found in the : 1

. |

nucleus; electrons are outside the nucleus. \ K

\ /

3. Neutrons are particles that have no charge, Neutron ~ = — @5 Electron
protons are positively charged particles and
electrons are negatively charged particles.

& protons
+ 6 neutrons

4.  The atomic number of an element indicates
the number of protons.

Q electron
@ proton
0 neutron

5. Electrons are distributed around the
nucleus in successive shells or principle
energy levels of increasing radius.

Carbon atom
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Atomic structure

The electrons in levels close to the nucleus have lower
energy than do electrons in levels farther from the nucleus.

The various energy levels are designated by capital letters

or whole numbers (n)=the number of the energy level
(shell)= quantum number.

The first energy level, the one closest to the nucleus and
therefore the one having the lowest energy, is called the K
level and corresponds to n=1.

The second energy level, farther from the nucleus and with

» I Energy Level

— II Energy Level
.

y—* III Energy Level

| 1T* IV Energy Level

10.

11.

12.

a higher energy content than the K'level , is called the L
level and corresponds to n=2.

The third energy level, the Mlevel, corresponds to n=3;
the fourth energy level, the NV level, corresponds to n=4
and so on.

Each energy level has a given capacity for electrons. The
K level may contain a maximum of 2 electrons and never
more . The L energy level for 8 electrons the M level for
18 electrons and the N level for 32 electrons.

The maximum capacity of a shell is equal to 2n? electrons,
where n is the number of the energy level.

The number of electrons in the shell= 2n2

|

‘@

f

f

\

\
\

N fl’l. o

—i—+ Nucleus
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Atomic structure

« Arrangement of electrons in energy levels (shell): 4 / Ad
How many electrons are needed to fill a particular > sa
shell? el N -
1.  The first 2 electrons enter the K'shell. The next 8 . yd o
~
electrons enter the L shell. e

2.  After the L energy level is filled, electrons do not
fill the third energy level M before the fourth

The table below lists the electron shell arrangements for the first 20 elements.

energy Ievel N |S Started Electron shell configurations:
Element Z st 2nd 3rd 4th
shell shell shell shell
. hyvdrogen 1 1
3. In fact, there are never more than 8 electrons in the = |hclium - .
outermost energy level of an atom. The reason Is that |persitium 4 -
8 electrons in the outermost shell give atoms their O g > A
greatest stability (noble gas configuration). e e -
neon 10 2 8
(Valence shell=outer shell) Sodiun T3 B
4. Electrons within each energy level (shell) are located |auminiom 13 4 28 3
in orbitals. T W | 2 8 %
chlorine 17 2 8 7
argon 18 2 8 8
potassium 19 2 8 8 1
calcium 20 2 8 8 2
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Atomic structure

Atomic subshells and orbitals: e S =———3d (fve)
Represented a specific region in space e =, (e
in which an electron is most likely to S — —35 (one)
be found. w i
Designated by the letters s, p,dand £, aszal o

— —— e — 75 (0nE)

. The number of orbitals in the shell=n?

. The first energy level (K'shell) has
only one orbital, the 1s.

. The second energy level (L shell) has

four orbitals: one 2sand three 2p x\\\
orbitals. R NN B
PN
3

w ————— —L ————————— —— 1s I';DFIE::I

SHELL SUBSHELL ORBITAL

=
. The third energy level (M shell) has R

nine orbitals: one 3sand three 3pand W4 [4p }f_\
five 3d orbitals. n=3 \ asN] 3D

. The fourth energy level (/Vshell) has
16 orbitals: one 4sand three 4p, five =2 wlz2s\ |2

44 orbitals and seven 4f

M=

118
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Electronic configuration

Note that when filling the atomic orbitals:

1. An atomic orbital can contain no
more than two electrons.

2. Electrons fill orbitals of lower energy
first.

3. No orbital is filled by two electrons
until all the orbitals of equal energy
have at least one electron.

L
1s? e
/ -~
2 6
2s 2p
2 6 10
3s 3p 3d
« 2 - 6 -~ 10/ 14 ~
4s* 4p 4d i
e 10/ 14
5s 5p 5d 5f
« 2/ 6 * 10/ 14
6s 6p 6d 6f
7s ip 7d [4i
-

H.1s

He . Filled shell, inert gas
|E§ Active!
. @ it
i H
0 @ 111
|
@l
ottt
@ Lt
1
N @ '11?'12?]23_'7‘
AL AN I
o @ i
} Active!
] . %%% LSI&DIEEEEp
NE. I—:g;—*t—*i—* octet, inert gas.
Na. _L_L }LL Af.tl'.rel_
154“? TR
ottt
Vs @ L
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Shells

Quantum
Number

Subshells

S,p

spd

sp.a,f

Number
Of
Orbitals
n 2

16

25
36

49

Orbitals
&
Drawing Levels Boxes

-
- 1
~~- 3
-~ 1
- 3
NENNN
E 1

3
i
NEREE :
HEENNEN

Number Orbitals
Of &
E'ezcrt]rgns Electronic

coding

2 1s
8 2s,
2p2p2p
18 35,
303p3p,
3d3d3d3d3d
32 4s,
4p4p4p,
4d4d4d4d4d,
44444414 f
50
712

98

14



PERIOD

(1

Periodic table

[ncreasing electronegativity

-

«.  PERIODIC TABLE OF THE ELEMENTS

freeprcdtwwew kf-splic dperiodnidens’

2 1.
4 g.0122

ATOMIC NUMBER

RELATIVE ATOMIC MASS (1)

GROUP IUPAC,
13

GROUP CAS

[

[2] Alkaline earth metal

[] Transition metals

| Metal _| semimetal  [_] Nonmetal
| S}
[ Akali metal [15] Chalcogens element

[17] Halogens element
[18] Mable gas

13 lilA 14 VA

15 WA 16 WIA

18 WillA

17 VIlA

5 108116 1201

7 14007 |8 15999

9 1s.g9s

SYMBOL —| [] Lanthanide STANDARD STATE (25 *C; 101 kPa) B C N 0 F
] Actinide Ne -gas Fe - solis cARBON | NITROGEN | OXYGEN | FLUCRINE
ELEM eI N Ga - liquid U - synthotic 13 2e.08z |14 28085 |15 30974 |16 3206517 35453
vins Al | Si P S Cl
| 3 nms 4 B 5 V8 6 WVIB 7 WIB 8§ 9 11 13 12 1B | ALusinium PHOSFHORUS| SULFHUR | CHLORINE
21 44956 | 22 47.867 | 23 50.942 | 24 51.996 | 25 540938 |26 55.845 |27 56933 |28 58503 |29 63.545 |30 6530 |31 50723 |32 726433 74022 |34 7e96| 35 70904
Sc | Ti YV |Cr |[Mn| Fe [ Co| Ni |Cu | Zn | Ga | Ge | As | Se | Br
| scanoum | Tmamium | vamaoiom | cHRomuM [MancanesE]  RoN COBALT MICKEL | copPer NG GALLIUM SELENIUM | BROMINE
39 88.906 |40 91.224 |41 92.006 |42 9594 |43  (96) (44 101.07 |45 1029146 106.42 |47 107.87 (48 112.41| 49 11482 |50 11671 |51 121.76 |52 127.60 | 53 126.90
Y (Zr |[Nb | Mo | Tlc | Ru | Rh | Pd | Ag |Cd | In | Sn | Sb | Te I
¥TTRIUM | ZRconum | NioBum | MotrBoenum| TECHRETIUM| RUTHENIUM | RuoDiuM | Paccaoium | siver | caoweum | moium T ONY_ | TELLURIUM |
5771 |72 178.49 [ 73 120.95 | 74 183.84 |75 186.21 |76 190.23 |77 192.22 |78 195.06 |79 196.97 [ 80 200.59 | 81 2043682 207.2 |83 208.06 |84 (209)| 85 (210) |86 (222)
La-Lu ' Hf | Ta | W | Re [Os | Ir | Pt [ Au | Hg | T1 | Pb | Bi | Po | At
Lanthanide] erom | vanmarom | unesten || ruenion | osmium | mowm | peannum | ot | mercury | thawuum LEAD BISMUTH
go-103 (104 (261)| 105 (262)|106 (266) | 107 (284) | 108 (277) | 109 (263) | 100 (2a1) (111 (272)| 112 (285) 114 (289)
AcLr | R | Db | Sg | Bh | Hs | Mt |Uwn|Wuwn | Uunlb Wuq
Actinide RUTHERFORDIUM| DUBMNIUM |SEABORGIUM| BOHRIUM HASSIUM | MEITHERIUM ] UNUNNILIUM | UNUNUNIUM| UNUMNESIUM LMLURICUADALMS
LANTHANIDE Copyright © 1998-2003 EniG: (erigk-split hr
Pure Appl. Ghem.. 73. No. 4, B67-883 (2001) 57 13891 |58 14012 |59 14099 60 14424 |61 (145)| 62 150.36 | 63 151.96 | 64 157.25 [ 65 158.93 [ 66 16250 [ 67 164.93 | 68 167.26 | 69 156693 | T0 173.04 | T1 17497
Relative slomsc mass is shown with five
v e e o voce | La | Ce | Pr | Nd |IPm [ Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu
indicates the mass numbers of the kongest-lived
isotopo of the olement LANTHARUM|  CERIUM _ [Prasecomaum| NEcOYMIUM|PROMETHIUM] saMarium | EURoPIUM |Gapouraium| TERBIUM |ovserosuM| Holtviom | Emem | THULWM | yTTERSIUM | LUTETIUM
Howavor throa such elomants (Th, Pa, and U} ACTINIDE
%%&;?nﬁ;ﬁ:ﬂ:;ﬁx:ﬁ;:{f; B9 (227) |90 23204 |91 231.04 |92 233.03(93 (237|904  (244) |95 (243 |96 (247} | 9T (247 | 9B (251) |99 (252} | 100 (257|101 (253) 102 (259 | 103 (262)
Ac | Th [ Pa | U [Np | Pu [ Am | Cm | Bk | Cf [ Es | Fm | Md | No | Lr
Editor: Aditya Viardhan {adiar@nettling, com) ACTIHIUM | THORIUM [ProTacTivun] uramm | MEPTUMIUM | PLUTOMIUM | AMERICIUM | cURIUM | BERKELIUM |GALIFORNIUM|EINSTEIMIUM]  FERMIUM | MENDELEVIUM| MOBELIUM [LAWRENGIUM

Increazing electronegativity
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