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Fundamentals of Analytical Chemistry by Stook and West
Organic Chemistry by Robert T. Morrison and Robert N. Boyd
Organic Chemistry by McCurry; latest available edition
An introduction to the chemistry of heterocyclic compound by Acheson, R.
M. latest edition available.
Inorganic Medicinal and Pharmaceutical Chemistry by Block, Roche Soine
and Wilson, latest edition available
Wilson and Gisvold Textbook of Organic medicinal and Pharmaceutical
chemistry, latest available edition
Spectrometric Identification of Organic Compounds by Silverstein, Bassler
and Morrill
Applications of absorption spectroscopy of organic compounds by Dyer JR.
Solid Internet sources

Updated subject accordingly.
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Review of elementary
concept important to
analytical chemistry: Strong
and weak electrolytes;
important weight and
concentration units.
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o The evaluation of analytical
data: Definition of
terms:
e Anintroduction to
gravimetric analysis:
Statistical analysis of data;
rejection of data;

precipitation methods;

gravimetric factor.

A dail) S
Clalbadls oyl

J—laill 3 daay
il e sadiadl)

The scope of applications
of gravimetric analysis:
Inorganic precipitating

agents; organic
precipitating agents.

Gl (530 aladi g Al ja
e dadiaall Jullail)
apdall

An introduction to
volumetric methods of
analysis: Volumetric
calculations; acid-base
equilibria and pH
calculations.
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Buffer solutions: Theory
of neutralization titrations
of simple system.
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Theory of neutralization
titrations of complex
system; Precipitation

titrations.
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Calculation of pH in complex
system; Volumetric methods
based on complex system.
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Equilibria in oxidation-
reduction system; theory of
oxidation-reduction
titrations.
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Spectrophotometric
analysis: An introduction to
optical methods of analysis;

Methods based on
absorption of radiation.
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Demonstration of some
laboratory equipment’s.
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Separation and identification
of group 1 cations (individual
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Analysis of group 1 cataions
mixture.
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Preparation and
standardization of an acid.
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Determination of the
percentage of acetic acid.
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Analysis of sodium
carbonate and sodium
hydroxide mixture.
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Determination of chloride
by the Mohr method.
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Determination of chloride
by the Volhard method.
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Preparation and

standardization of 0.1N
KMnO4.
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Determination of ferrous

form of iron in Mohr's salt.
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Determination of total
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hardness in tab water.
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Gravimetric determination of
Nickel.
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Fundamentals of Analytical Chemistry by Stook
and West.
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e Fundamentals of Analytical Chemistry by Stook
and West.

Modern Pharmaceutical Drug Analysis, by L.
Zechmeister and L. Von Cholnoky.

(Loleaal ) &yl gabyall

Hand book for Analytical Chemistry lab adopted by| |, an A
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Introduction. T sasl

Alkanes and
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methane.

Ja¥) o e lasy)

Alkenes I and 11 e

Alkynes and dienes. Omlall 5 SLlsTy)

Stereochemistry [ &
11 O o At Al el

Alcohols and ethers. Y g Y sl

Alkyl halides. SV cladla

Cycloalkanes. alal) sy




organic chemistry |

ponil) Ak

e T

ggagall g Basgl) am

dgllaal) aleil) il A

Slelad)

dalie ofjlasl)

Determination of
melting point (Known
sample)
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Determination of
melting point (quiz and
unknown)
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Determination of boiling
point (known sample)
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Determination of boiling
point (quiz and
unknown)
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Elemental analysis
(explanation of basic
concepts)
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Elemental analysis
(known quantity and
quality sample)
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Solution and filtration
techniques (explanation
of basic concepts)
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Re-crystallization
(known sample).
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Re-crystallization (quiz
and unknown sample).
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Extraction technique
(known sample).
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Extraction technique
(quiz and unknown).
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Distillation techniques
(known samples)
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Distillation
techniques(quiz and
unknown)
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Sublimation technique
(known sample)

Sublimation technique
unknown
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Organic Chemistry by Robert T. Morrison and

Robert N. Boyd

Organic Chemistry by McCurry; latest available edition
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Organic Chemistry by Robert T. Morrison and

Robert N. Boyd

Organic Chemistry by McCurry; latest available edition
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Hand book for organic Chemistry lab adopted by

department
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Aromatic Hydrocarbons (includes
benzene, electrophilic aromatic
substitution, arenas and their
derivatives).
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Carboxylic acids: properties and
reactions.

Functional derivatives of
carboxylic acids.
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Amines I and II.
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Aldehydes and ketones (include
also aldol and Claisen
condensation); Classification,
reactions and properties.
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Phenols.
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Determination of solubility class
(known sample).
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. Determination of solubility class
(quiz and unknown).
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Identification of alcohols (known
sample, quiz and unknown).
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Identification of phenols (known
samples).
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Identification of phenols (quiz and
unknown).
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Identification of aldehydes and
ketons (explanation of concepts and

quiz).
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Lalde )l

Identification of aldehydes and
ketons (known sample).
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Identification of aldehydes and
ketons (quiz and unknown).
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Identification of carboxylic acid
(explanation of concepts).
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Identification of carboxylic acid
(known sample).
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Identification of carboxylic
acid (quiz and unknown).
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Salts of carboxylic acids (known
sample)
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Salts of carboxylic acids (quiz and
unknown)
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Classification of reactions of amines
(known sample)
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Classification of reactions of amines
(quiz and unknown)
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e Organic Chemistry by Robert T. Morrison and
Robert N. Boyd

e Organic Chemistry by McCurry; latest available editic
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e Organic Chemistry by Robert T. Morrison and
Robert N. Boyd

e Organic Chemistry by McCurry; latest available editig

¢ Hand book for organic Chemistry lab adopted by
department

Olad)) g (an ) suladl aabydly o<l
(eeeomlal Al

Lig AN A0lSN) A0S (8 58 gial) S (g dig SSTY) ma]yall

Cas N gilga ¢ s SV gyl




Sl a1
i 3.:13_44:1\ el
DA ey 2

dl / Jadll 3
Al A [ G sl
Coagll 138 dlae) )6 4
2024-3-26
aldl ) pmall J& 5
Sopas
(L;\SS\) Cilas 5l dae /(&;SS\) Aol all el aae 6
3 /430
(S pnsl o SISHIAN) (sl A ) el J g 5use ol 7
ab delen) A 20 )
nihad.ismael@uokirkuk.edu.iq : JsxV)

el Cilaal .8

ol el L dilaiall pe ddlall sl (sale 3l ?.\L_d
el edalaidl e dalad) LS pall O kel il g ) jrag Ay

AL L.,S)J:-‘-‘ ) Badeal) CBle Ll & toalial) sl aukai e Ol S

Loapal salal) Cilaa)

olailfy Hu\ il .9
AagN) yuianty g b AS ) G5l ol b Blgal aluciSly el Lasiliny)
sl 5galtly dsal) e Jalal
CDe L) anlaiy Ay
piall Jand) o) clig 8 aca o laad) Janl
A h0 Cpalaa
4pida ylas
dalide 4oiCag dnale yoyliiy igan

Ay Clgad

ey Ayl cbilately deldl) Jals dagdds ciliblia
siaal) B e gaad IS ) s gl cililaa)

Ilab Caal cililadial

duad Sy Lpite i

4y cilbalyy ahliaw




organic chemistry Il

plail) 4dy b ggagall g Basgl) and alail) cila A
Ligllaal)

Heterocyclic system: Classes
of heterocyclic systems; Clalall e ol
general structures; properties; dilaidl e
Occurrence in nature and in leal 52 g
medicinal products.

e Five-membered ring
heterocyclic dauleall Clalal)
compounds: pyrrole; ddlaiall e
furan and thiophen. Al s W jaliaa
e Source of pyrrole, gl e
furan and thiophen. Aaiaddll
Olalall e Lds
Electrophilic substitution in e daudadl)
pyrrole, furan and thiophen: doilaid)
Reactivity and orientation. '

Six-membered ring calall Ca sl
heterocyclic compounds: . ﬁg‘:‘ mfd
Structure & reactions of Lk i 5 aailaial

pyridine. - i

Saturated five-membered dulaall cilalal)
heterocyclic compounds ilaia pal)
Aaniall
auled ilals
Heterocy.clic of f?ve & six e Sk Al g
member rings with two & 3alisa s )
three heteroatoms.
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Identification of aliphatic Sy Jal o S
carboxylic acid (known) 485 yma die

Identification of aliphatic N ugj < s <)
carboxylic acid (tutorial and T s Sk
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Identification of aliphatic
carboxylic (unknown)
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Identification aromatic
carboxylic (known)
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Identification of aromatic
carboxylic acid (tutorial and

quiz)
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Identification of aromatic
carboxylic acid (unknown)
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Identification of aliphatic
amine (known)
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Identification of aliphatic
amine (unknown)
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e dne A5dY)

499 a

Identification of aromatic
amine (known)
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Identification of aromatic
amine (known)
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Identification of aromatic
amine (unknown)
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Identification of amine
(tutorial and quiz)
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Organic Chemistry by Robert T. Morrison and

Robert N. Boyd

Organic Chemistry by McCurry; latest available edition
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e Anintroduction to the chemistry of heterocyclic
compound by Acheson, R. M. latest ed. Available

¢ An introduction to the chemistry of heterocyclic
compound by Acheson, R. M. latest ed.
Auvailable

¢ Organic Chemistry by Robert T. Morrison and
Robert N. Boyd

eOrganic Chemistry by McCurry; latest available edition
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¢ Hand book for Analytical Chemistry lab adopted by
department
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Inorg. pharm. Chem.
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Atomic and molecular
structure/
Complexation.
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(G5 Olaial
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Essential and trace
ions: Iron, copper,
sulfur, iodine.

Non essential ions:

Fluoride, bromide,

lithium, gold, silver
and mercury.
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Gastrointestinal
agents: Acidifying
agents.

Antacids.

Protective adsorbents.
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eoadl Sleall all sy
& Fiaal 5 dua ganll Cilaliae g
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Topical agents.

Dental agents.
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Radiopharmaceutical
preparations.
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Radio opaque and
contrast media.
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Preparation and
standardization of 1N
HCI (known sample).
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Preparation and
standardization of 1N HCI
(quiz and unknown).

. Bﬁlu} " . -
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Preparation and
standardization of 1N
1NaOH (known sample).

2S5 )0 3 plaa g juianl
dae) gaclill o g0 puall

Preparation and
standardization of 1N
NaOH (quiz and
unknown).

LS 5 )3 B laa g ypani
o Ade) el o5 suall
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Assay of NaOH solution
(known sample).

Zie) NaOH Jslae s
(R ma

Assay of NaOH solution
(unknown sample).

due) NaOH Jslase pand
(R ne

Assay of sodium
benzoate (known
sample).

Ae) ps seall Dl 5 pand

Assay of sodium
benzoate (quiz and
unknown).

Ae) ps geall il 31 (and
(A5 20 e

Assay of Borax
(explanation of basic
concepts).

L)

Assay of Borax (quiz and
unknown).

o Ao LS sl (and
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Assay of citric acid
(known sample).
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Assay of citric acid
(unknown sample).

Assay of magnesium
hydroxide (known
sample).

2S5 )2 & gairall (and
A5 yra e

Assay of magnesium
hydroxide (quiz and
unknown).
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Assay of ammoniated
mercury (unknown
sample).
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e inorganic Medicinal and Pharmaceutical
Chemistry by Block.

eWilson and Gisvold; Textbook of Organic
medicinal and pharmaceutical chemistry.
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e inorganic Medicinal and Pharmaceutical
Chemistry by Block.

eWilson and Gisvold; Textbook of Organic
medicinal and pharmaceutical chemistry.

* Handbook for inorganic Chemistry lab adopted by | 1y, a5 ) suladl aabally i)
department )
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Drug distribution.
Acid- base properties.

Statistical prediction of
pharmacological activity.

PP
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sl

QSAR models.

Molecular modeling (Computer
aided drug design).
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& sulall aladiily
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Drug receptor interaction: force
involved.

Steric features of drugs.
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¢lgall éﬁu\

Optical isomerism and
biological activity.

Calculated conformation.
Three- dimensional quantitative

structure activity relationships
and databases.
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Isosterism

Drug-receptor interaction and
subsequent events

)

COLEea (G Jelal)
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L)

General pathways of drug
metabolism: Sites of drug
biotransformation; Role of
cytochrome P450 mono-
oxygenases in oxidative
biotransformation; Oxidative
reactions; Reductive reactions;
Hydrolytic reactions; Phase II
reactions.
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Factors affecting drug
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metabolism.
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Preparation and standardization of
0.1N KMnO4 (known sample).
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Lalde )l

Preparation and standardization of
0.IN KMno4 (quiz and unknown).
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Assay of hydrogen peroxide
solution (known sample).
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Lalde L)

Assay of hydrogen peroxide
solution (quiz and unknown
sample).
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Assay of ferrous sulfate (known
sample).
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ddalia cylis)

Assay of ferrous sulfate (unknown
sample).

Lalie cfylas)

Preparation and standardization of
0.1Na25204 solution (known
sample).

ddalia cylia)

Preparation and standardization of
0.1Na2S204 solution (quiz and
unknown sample).

Assay of copper sulfate (known
sample).

ddalia cylia)

Assay of copper sulfate (unknown
sample).




Lalie L) . Assay of Chlorinated Lime (known
. . sample).

Assay of Chlorinated Lime (quiz and

aalds @bas) unknown).

o i e . Preparation and assay of Lugol's
aalie cibas) Solution (known sample).

Preparation and assay of Lugol's
Solution (quiz and unknown).
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el s .11

Aa 3 20 il Cimi aieY)
42220 O 05 (leddl GlaiaY)

@bl s (el xd) Gaa (e il pally 0655 Dl 581y landl )5 did) Claal Sl 5 ) sazandl Glasally 335
Ol s (& Flaill b yd e Jgandl gy (R0 100 ) o Loy olaia¥) o6 Aa 50 60 Sl plaiaY)
el (o) a3 s a8 Balall 538 (5 Laal (Ll ysind Los s

U‘“:l)ﬂb (JAC\M JJL«A.A 12

e Wilson and Gisvold; Textbook of Organic ((wan o dongiall ) dugllal) 5 j2all i)
medicinal and pharmaceutical chemistry.

eWilson and Gisvold; Textbook of Organic (L3laall ) wtyll aalyall
medicinal and pharmaceutical chemistry.

* Handbook for organic pharmaceutical Chemistry | iy, a5 Al sl xabally ool
lab adopted by department )
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Cholinergic agents, cholinergic
receptors and their subtypes.

il 5 Sl
ARV
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Cholinergic agonists;
stereochemistry and structure-
activity relationships (SAR);
products; cholinesterase
inhibitors.

il S g
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3o ciate

Cholinergic blocking agent;
structure-activity relationships
(SAR); Solanaceous alkaloid and
analogues; synthetic cholinergic

blocking agents and products;
ganglionic blocking agents
(neuromuscular blocking
agents).
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hanll aanl

Analgesic agents (SAR of
morphine, SAR of meperidine
type molecules; SAR of
methadone type compounds; N-
methylbezomorphans,
antagonist type analgesics in
benzomorphans).

Al 5 g ASsall Ay gV

Analgesic receptors, endogenous .

opioids; Products; Antitussive
agents; Anti-inflammatory
analgesics

i 5 3l pall 5 sl
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Adrenergic agents (Adrenergic
neurotransmitters); Adrenergic
receptors; Drugs affecting
Adrenergic neurotransmission;
Sympathomimetic agents;
Adrenergic receptor antagonists
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CNS depressant; Benzodiazepines
and related compounds;
Barbiturates; CNS depressant with
skeletal muscle relaxant
properties; Antipsychotics;
Anticonvulsants
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Lee ) 5ils (5 38 all
O Manll LA yag
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CNS Stimulants

Steroidal & nonsteroidal
hormones
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Preparation of salicylic acid.

Re-crystallization of salicylic acid.

Synthesis of aspirin.

Re-crystallization of aspirin.

O 85l Bale)

Assay of aspirin (known
sample).

due Gl and




Assay of aspirin (unknown
sample).

Preparation of nitrobenzene.

Preparation of aniline.

Preparation of acetanilide.

Re-crystallization of acetanilide.

Y UlnwY) 55l sale)

Chlorosulfonation of acetanilide.

AN L) Ltk

Amination of p-chlorobenzene
sulfonyl chloride.

sl Linal Jelis
il 2yl

Hydrolysis of p-chlorobenzene
sulfonyl chloride to
sulfanilamide.

gl L) Jlatl
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Assay of sulfa drugs (known
sample).
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Assay of sulfa drugs (unknown
sample).
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eWilson and Gisvold; Textbook of Organic ((@ang o dagiall ) duglladll 5 jaall o<
medicinal and pharmaceutical chemistry.

e Wilson and Gisvold; Textbook of Organic (olaall ) dwiyll aaall
medicinal and pharmaceutical chemistry.

* Hand book for organic pharmaceutical Chemistry | cdladl) L as (3 saildl galpally ol
Lab, adopted by department (eere ) csalal
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B-Lactam antibiotics (Penicillins);
B-Lactamase inhibitors;
Cephalosporins and
Monobactams.
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Aminoglycosides and
Chloramphenicol; Tetracylines;
Macrolides; Lincomycins and
Polypeptides; Antiviral agents
(properties of viruses, viral
classification, products).
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Sulfonamides (chemistry,
nomenclature, mechanism of
action, resistance, toxicity, side
effects, metabolism, protein
binding, distribution and SAR);
products; Sulfones.
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Anti-neoplastic agents: Alkylating
agents; Antimetabolites;
Antibiotics; Plant products;
Miscellaneous compounds.
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Hormones and related compounds;
Future anti-neoplastic agents;
Monoclonal antibodies; Gene

.therapy of cancer
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Cannizaro reaction (part I).
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Cannizaro reaction (part I1).
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Re-crystallization of benzoic
acid.

Assay of ascorbic acid (known
sample).

Assay of ascorbic acid
(unknown sample).

Synthesis of Phenol.

Assay of phenol (known de @Y gudll jasd

dalia ayliad)
sample). A2 %e

Assay of phenol (unknown A O gidll jand
sample). Ay yra e

Synthesis of chlorbutanol. Js gy Kl Aclin

Synthesis of paracetamol. 12-13
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e Wilson and Gisvold; Textbook of Organic ((Cang o dngiall ) duglladll 5 jaall o<l
medicinal and pharmaceutical chemistry.

e Wilson and Gisvold; Textbook of Organic (Lebadd) ) Lyl aalyall
medicinal and pharmaceutical chemistry.

e Hand book for organic pharmaceutical Chemistry |1 _ayn ) sl aabally sl
lab adopted by department )
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Basic concept of prodrugs;
Covalent bonds

(cleavable); Prodrugs of
functional groups; Types of
prodrugs.
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Chemical delivery systems;
Polymeric prodrugs; Types
and structure of polymers;
Cross-linking reagents.
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Drug targeting.

Project.

Combinatorial chemistry;
Peptides and other linear
structures; Drug like
molecules; Support and
linker; Solution-phase
combinatorial chemistry.

Detection, purification and
analgesics; Encoding
combinatorial libraries;
High-throughput screening;
Virtual screening; Chemical
diversity and library design.
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eWilson and Gisvold; Textbook of Organic
medicinal and pharmaceutical chemistry.
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eWilson and Gisvold; Textbook of Organic (alaall ) Zuyll aalall
medicinal and pharmaceutical chemistry.
Methods and Principles in Medicinal Chemistry: o s sl aabdly )
Prodrugs and Targeted Delivery /chapter 5; R.
Mannhold, H. Kubinyi, G. Folkers
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UV / visible spectroscopy;
Sample handling and
instrumentation; Characteristic
absorption of organic
compounds; Rules for
calculation of lambda max and
application; Application of

UV /visible; spectroscopy;
Problems and solutions.
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Infra Red spectroscopy (theory
and H-bonding effect; Sampling
techniques and interpretation of
spectra; Characteristic group
frequencies of organic
compounds; Application of IR
spectroscopy; Problems and
solutions
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H1 -Nucleomagnetic
Resonance (NMR) and C13-
NMR spectroscopy;
Introduction, the nature of NMR
absorption, chemical shifts and
factors affecting them,
information obtained from NMR
spectra, more complex spin-
spin splitting patterns,
application of HI-NMR
spectroscopy; C13-NMR
spectroscopy: introduction and
characteristics, DEPT C13-
NMR spectroscopy.
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Mass spectroscopy:
Introduction and interpreting
Mass spectra; interpreting Mass
spectra fragmentation patterns,
Mass behavior of some common
functional groups.
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Introduction &demonstration to
visible spectrophotometry.
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Absorption spectra of known
colored solution.
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Absorption spectra of unknown
colored solution.
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Beer's law plot of known
solution.
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Beer's law plot of unknown
solution.
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Colorimetric assay of
tetracycline (FeCl3), known
sample.
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Colorimetric assay of
tetracycline (FeCl3), unknown
sample
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Colorimetric assay of
tetracycline (acid), known
sample.

sl Calall jasi
CAlSl) yall

4 5 yrae diie(Uanla)

Colorimetric assay of
tetracycline (acid), unknown
sample.
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Colorimetric assay of
streptomycin (maltol, known
sample)
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streptomycin (maltol, unknown e Aie e s il
Sample) Jsille 43y jlay 4 5 jaa
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Colorimetri_c assay Qf il Cadall jand
streptomycin (oxidized, aie Grle sy yiall
unknown Sample) A ey sauslic

Colorimetric assay of .
tetracycline (basic, know sl adall pand
sample) A e die ISl

Colorimetric assay of sl .
tetracycline (basic unknown e oSl il 15
Sample) iy e
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pectrometric Identification of Organic (s of Lagiall ) Diglladll 5 j2all i<
Compounds by Silverstein, Bassler and Morrill.
Applications of absorption spectroscopy of
organic compounds by Dyer JR.
Organic Chemistry by McMurry; 5thed.

pectrometric Identification of Organic (Lolaal ) dusyll aanlyall
Compounds by Silverstein, Bassler and Morrill.
Applications of absorption spectroscopy of
organic compounds by Dyer JR.

Organic Chemistry by McMurry; 5thed.

Hand book for organic pharmaceutical Chemist| & s A suldl aabally <l
Lab, adopted by department (vl el c3aal)
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