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Theory and practice in industrial pharmacy by

Lachmann (2009)
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Ansel's pharmaceutical dosage forms and drug delivery 10th
Edition by Loyd Allen (Author) 2011

Zngiall) sl 5 5 jiall Sl

(Saa s O

(o) Lt )l gl all

= ‘;ﬁ\ skl P\)Aj\j a_\ﬂ\
(o) dualel) D) Ly

s a5 AT Ll

G YY)

JJM\JAJES\,AS

34 dadal)




Al a1

L‘xal\ ey

DA a2

516

AL/ Juadl) 3

a2 s Ll / B Jadl

dmj\ RYY KK &Uu\ 4

2026

dalial) | guand) J&) 5

@A&Jéﬂ_éJm

(Al Claa gl dae / ((AST) Al pal) e L) 22 6

Bang2 —delu?

(0S5 pad C3a AS1 131) comal 20 el g5k pntl .7

DMal de AVl ae 2Ble 2 e

JJM‘ sl .8

) e Al L 1) e LTl 5 535 ) L 15K el Bt ellc] | unnd Lyl 3Ll il
(ALY ) ) i ) il elae) 48 jha 54 gonll L o) 53D i (S 55 (3 yha W
i 5l g Clagiall 430 all 48 jad) Al

alail g alarl) lagi) il 9

dlaal) g 45yl ) pualsall - doad) )
OLEELal) g daa gall Cilaal o) -

AN 4 10

35 daduall




pxiill) 48y 5l

) T

£ g 3all g) B2 gl anal

4 slladll alatl) s e

alelud) | & S

EJ)..mJ\

Lyl L 1S3
A 3 g ) i 53

L o) i€l 3 Aosia
4l

Al e A sl AV auall 4y oY)
B8 sbaandl | gy Al 4 gl L o) i3
L genl) L o S g
AaYauall
il 3 sl e ST 1 6-3
B)S\..JA ;:La'ag.}l\
B)S\..AA GLA.A:\-.IM
il 3_) sl Cadll ) o il s 1 8
E)S\SA ;La.'a:\..ﬂ\
Lzl 3y sud) M&I\}ﬂ\d&mﬂ\wi 1 9
B)S\..AA ;La.'a:\..ﬂ\
il 5y gl 5 Qs il Al 1 10
35030 s liaull il
Lt 3 sl 5 Jaum il Aol 1 11
35S0 ¢ liayll il
il 3 sl 5 Jpa gil) Aol 1 12
B)S\..JA GLA.AHS\ M
il 3 sl W Jana 5l Aol 1 13
BJS\;\A ;L.'a:)..\l\ U"'“)“
il 5y gl 5 G il Al 1 14
3 S eliayll el
il 5y gl 5 G il Al 1 15

5 Sl elianl)

ol

ooRal) anidl 11

A el 5 4 5880 5 e sall CllaaY) 5 e sall panil) Jia callall Ly Glall dleal) 385 e 100 (e Aa Ll a5

36 daiuall




G ool Ay el
da 230 ;L caal lataY)

da 270 Sl plaiay)

o) g aledl) jalaa (12

1. Pharmaceutical biotechnology by J.A. Crommelin, Robert D.
Syinder. 2. Aulton's Pharmaceutics: The Design and
Manufacture of Medicines, 3rd Edition Michael E. Aulton
(Author). Churchill, Livingstone- Elsevier
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Michael Heinrich, Joanne Barnes; Fundamentals of Pharmacognosy &
Phytotherapy.

Trease and Evans Pharmacognosy; 15th ed., 2000.
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To provide students with a sound theoretical back ground in chemical principals that
is essential to practice chemical analysis. It enables students to understanding the
importance of judging the accuracy and precision of experimental data and techniques
of quantitative analysis, and also to show that theory frequently serves as useful guide
to the solution of analytical problems. Laboratory safety rules, glassware laboratory ,
prepare solutions from solids and liquids, volumetric analysis (Titration), Titration of
hydrochloric acid with sodium carbonate solution, Titration of hydrochloric acid with
sodium hydroxide solution, Titration of potassium permanganate solution with
sodium oxalate , Titration of potassium permanganate solution with ferrous sulfate, ,
Determination of chloride by the Mohr method , Determination of a water hardness
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alie gravimetric data,
definition of term
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Hialia gravimetric data, definition
of terms.
IRl | Gl jualsa | Anintroduction to 3 5
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Gl lidl | &l jialas | The scope of application of 3 7
Halia gravimetric analysis ,
inorganic and organic
precipitating agents
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Halia gravimetric analysis ,
inorganic and organic
precipitating agents

8 dadall




Gl ,WA) | Gl alsa | Anintroduction to 3 9
alia volumetric methods of
analysis, volumetric
calculations acid-base
equilibria and PH
calculations
IR | Gl jualsa | An introduction to 3 10
Salia volumetric methods of
analysis, volumetric
calculations acid-base
equilibria and PH
calculations
Gl WAl |l ealsa | Theory of neutralization 3 11
Salia titrations of complex
systems
Gl lidl | &l ialas | Theory of neutralization 3 12
Salia titrations of complex
systems
WAl | &l jualas | Calculation of PH in 3 13
alia complex system
IRl | &l jualas | Calculation of PH in 3 14
ialia complex system
Final Examination 3
Aadll 4l 12
1.Fundamentals of Analytical chemistry by skoog and Al 5 el sl 1
West 8th.ed.(2008).
2-Chemical Analysis in the Laboratory A Basic Guide,
by L. Mueller-Harvey and R. M. Baker, ISBN 0-85404-
646-1.
2.Modern Pharmaceutical Drug Analysis, by L. (Laall ) A HI aal) yall 2

Zechmeister ) And L. Von Cholnoky, ISBN (13) : 978-
81-224-2718-9
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(Titration)
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Titration of
hydrochloric acid
with sodium
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Titration of
hydrochloric acid
with sodium
hydroxide solution

Mid Examination
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Titration of
potassium
permanganate
solution with oxalic
acid
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Titration of
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solution with
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Determination of
chloride by the
Mohr method
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Determination of a
water hardness
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1.Chemical Analysis in the Laboratory A Basic
Guide, by I. Mueller-Harvey and R. M. Baker,

2.modern Pharmaceutical Drug Analysis, by L.
Zechmeister And ISBN 0-85404-646-1L. Von
Cholnoky, ISBN (13) : 978-81-224-2718-9

(o) ) Al gl all 2

, Agalall O laall ) Lg sy () ) pall g i€
(e

i A B n | Ay S el

‘)‘)s.d\u.\.ajc.l}u

el Gy

L UL (e b el aladl) iy el atbiad anY i |laal 138 il Ciay iy
Coay Gy ain day )l e 2 Y g Aalall aladll a3 (e (g peall) BALELY) (38a 38 IS 1Y) Lae Uia jae

bl Candl g Mall alaill 551 5 9 dnalatl) dwnyall 9
LiVarall el — Aapall 4K Bl / aladl andll 10

211 /1 &g sandl ¢laas))

W/ R w11

w)e\)d

Al ) pmall D312

2026-2025/ JsY)

) ) Jadll 13

‘éjﬁ\ dou yall Gle i) 2ae 14

2026

Coa gl dlae) &y 515,15

il Cala)

11 dadual)




Be able to explain the reactivity of substituted aromatic compounds.
¢ Be looking to the relationship between aromatic structure and reactivity

. ® To enable students to understand the chemistry of carbon, and the classification, properties and
reactions of organic compounds

. o It includes understanding the basic structure and properties of Benzene, Aromatic compounds,
Carboxylic acids, Functional derivatives of carboxylic acids, Aldehydes, Ketones, Phenols and Amines,
in addition to the principles and application of these compounds
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(i) kil 5 Cada il LG, Aalaiall (o AN o jleall) A saiall bl 5 Lalall il el -

foa Al Lo dagie-]a

leadl @l e dua LAl ALY Ag3-20

) UL e e Al a3

(b)) Losall 4 16

aniill 45y 5k | addadll 48y )l g s sall 5l Ban ) aiil laill s A | cleld) | g o)
a4 glhaal)
Gluial | &l jualss | Benzene and aromatic Synthesis 3 1
Aaalaa compounds (Theory)
<llial | &l alaa | Electrophilic Aromatic | Reaction 3 2
AGalaa Substitution
<l L) &) yalsa | Phenols 1 Synthesis and 3 3
Aalaa reaction
< lidl &l yalsa | Phenols 11 Synthesis and 3 4
Aalaa reaction
AN &l palas | Carboxylic acids I Synthesis and 3 5
Aalia reaction
<l sl &l pualas | carboxylic acids 11 Synthesis and 3 6
alia reaction
<l s &l pialaa | Functional Derivatives Synthesis and 3 7
Aalia of Carboxylic acids I reaction
Mid Examination 1.5 8
<l lial | &) palas | Functional Derivatives | Synthesis and 3 9
alaa of Carboxylic acids II reaction
Gl | & jualsa | Aldehydes 1 Synthesis and 3 10
Qaalie reaction
<) lial &l palaa | Aldehydes 11 Synthesis and 3 11

reaction
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<l laal) &l palsa | Ketones Synthesis and 3 12
AGalaa reaction

AR ) yalsa | Amines I Synthesis and 3 13
Aalaa reaction

Gllal | & ualas | Amines 1T Synthesis and 3 14
Lalia reaction

Final Examination 3 15

Al aad 17

. Morrison and R.N. Boyd "Organic 4 sllaall 35 aall sl 1

Chemistry"6" Edition Prentice Hall, Inc. USA

(1992).

john McCurry "Organic Chemistry "7" Edition,

Learning Thomson USA 2008

(Dadd) ) A N aal yall 2

, Agalall Sl ) Lgy s ) ) pall g S
(o

leadl Al 4 18
aill Ak [ Ash |l sassll el isthall Jdaill s jae [ Sleldl [ g saud]
Aialia ¢l sl gsiaa | Determination It's one of the physical properties 2 1
boiling point of often used to identify substances or
some drug to check the purity of the compound
FERFRRIPR $a | Determination = 2 2
boiling point of
boiling point
some drug
Aialia ¢f JLta) $o¥aa | Recrystallization | These methods are important 2 3
technique to get pure compounds
and separation of organic
compounds
FERFARIPIRE @8 | Re-crystallization | = 2 4
for Aspirin
Lalia @50 | g% | Extraction = 2 S
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LA PN ¢ iida | Extraction aniline | = 2 6
ddalia from aniline =
hydrochloride
G 8A) | g8 | Sublimation = 2 7
FEAEN
Mid = 2 8
Examination
Mid = 2 9
Examination
@i\Ea) | g | Solution and = 10
Adalda filtration
@llid) | s sda | Solution and = 11
4dalda filtration

danadl) 4l 19

. Morrison and R.N. Boyd "Organic
Chemistry"6" Edition Prentice Hall, Inc. USA
(1992).

4 gllaall 3 jiall il 1

john McCurry "Organic Chemistry "7" Edition,
Learning Thomson USA 2008
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Tl SOl ) e o A el
(el

a5 gl g s S sl
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351/ alall andll 10
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el el al 11
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il g alaill 5 adadl) (330 Hla g ) Rall Sl 3410

£ aasSl) 8 3l (galaall 5 48 prall (-1
Lokl anlaall Lleadl Colall ¢l yal- 2
Joaaa gl Jila gl alac - 3

b _palida )..3)&3 J\Js:‘-4i

el Aalal) A3 el Calaa Y - o
gl dilas - 1

el dalaiall ALY e zilai da = 2

Ll el 5k

) yalaall-q
@Aﬂ\ t._U\A_lm c\)_;\_z
foagiall il 36 33

Aaalall LB 6] jal-4

il 33 sl
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alie 4y iy 4y 5ad Ol jlial-]
2583 0K o) jal ns Aulee il
6ok Ll (laial-3

g Sl laial-4

el 5 dgilaa o)) Calaal) 2
k) J8 e G AL aal sall Jsa ALY &l 17,
Al Hall d}asﬂ\.gjmdu\e}%ﬁ:dm\c‘ﬂa-ZC

‘_5‘)55 3\.1.1)...» Glilasial ;\);\-36

(andll skl 5 Cas gill 4006, ddleiall (5 AV ) lgall) A stiall 4pbalill g daladl il jlgall - o
a )l jobaal) dadlie-12
Sobiadl @l (e doa lall Al 2 2s

el UL e e bl Gian3a

(A0 5 2

Theoretical Inorganic pharmaceutical Chemistry: 3rd stage , 1st Semester

l) iyl | ol Bk | gsmsal ) Bam gl o JORRCTIGFON RETP IR IPSY]
il
<l Laal ) palaa Atomic and molecular | el (A& Gabiy oy 3 1
Qaalia structure/complications Yl g ol
< jla) &) yualaa Atomic and molecular | Jlaall 8 Gakals <y jas 3 2
Qaalia structure//complications SYauall g okl
&l Ll &l jalsa | Atomic and molecular Jlaall & Gy <y jad 3 3
daalia structure//complications Y aall g ol
<l Laal &l palas | Atomic and molecular el (& Gadai s iy s 3 4
Jaalia structure//complications Yaall g bl
PN &l yialae | Gastrointestinal agents: Jaall (8 Gty Cay a5 3 5
Qaalia Fluoride, bromide, Yl g Sl
lithium, gold, silver and
mercury
< lial <l yalss | Protective adsorbents Jaall (8 (Gl g Cay oS 3 6
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< jla) &l alss | Topical agents il & Gty iy jas 7
Lalie Haall g ol
<l lasl &l palas | Mid Examination 8
iialia
<l lasl &l alas | Dental agents Jadl & Galaiy (i jal 9
ksl &l walas | Dental agents Jodl (8 Glaiy Cay jas 10
< laal &l walss | Radiopharmaceutical dlaall (& Gadad s iy 25 11
Aalis preparations Y aally ol
< laal &l ywalse | Radiopharmaceutical dlaall (& Gadad s iy 25 12
Aalae preparations Yanally ol
sl & palsa | Radio opaque and Jlaall (& okt g iy s 13
Aalde contrast media Yl s bl
<l laal &) palss | Dental agents Jaall (& Gadai gy yas 14
Final Examination 15
Al )
Wilson and Griswold's Textbook of Organic 4 slhaall 35 aall sl 1

Medicinal and. Pharmaceutical Chemistry 12
ed Jr., John H Block. John M. Beale, and

Inorganic Medicinal and Pharmaceutical
Chemistry by block, Roche Soine and Wilson

.Latest addition

Faye's Principles of Medicinal Chemistry by .
David A. Williams and Thomas L.Lemke

, Agaladl O laall ) Ly sy () ) pall g i€

(el

Google for searching practical

pharmaceutical chemistry

Y] g Ay SN aaldl o

ol gk ala

o8 Al Ll g ol 5l jaall il g 4SS 8 V) e el ya 8 ol Al ) sl Taglads 3,
s Jadaltll e (a5 Ly s 5 10,85 Araylaill dpleall 50U8 Gl Wi o asd )y sl Ao dlae) )

aeiSai e Jlad | jiall andlaaind (520 ayli Al saclue, (a3l Aus same 5 bl G Joal 5l
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bl A Ay
Practical Inorganic pharmaceutical Chemistry: 3rd stage , Ist Semester
Al 48 )b aalail) 43y )b g yagall gl Bas gll auil aladl) cilajda | clelad) | g )
4 slaal)
Lhall <,y e | Assay of sodium J1 3 ey gy 2 1
daeddll carbonate SVl ol
dadll cul Ly s 854 | Assay of NaOH solution JE1 3 ety Cay 2 2
il
Aaeadll $Vaaly okl
dadll ) iy $_¥de | Assay of zinc oxide JE 3 Gadaiy iy 2 3
Leasl
’ sl
Lhall <),y s | Preparation and JUE (3 sedasy iy 2 4
REVERA I standa.rdlzatlon of 0.1N el
Potassium
Permanganate solution
dahadll el Ly ¢ | Assay of ferrous 1 & Gokaiy iy 2 S
gl sulfate 3Votpally okl
Aphadll il Y ¢ 5 | lodemetric and ) (3 ey iy 2 6
daeadll - .
3 lodemetric titration $Vaealy okl
Zohadll ol jlasyl $#5e | Preparation and I 3 Gokaly gy 2 7
““ &l . .
el standardization of Vel Lo
0.1N lodine solution.
Aphadl) il Y ¢ 5 | Assay of copper U1 (3 ey iy 2 8
Leicl
el sulfate aVoally oL
Akl ol laay) ¥« | Preparation and I (3 ey s 2 9
hedtlly standardization of $Voally ol
0.1N silver nitrate
solution
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Wilson and Griswold's Textbook of Organic Aslhaall 3 jaall sl 1
Medicinal and. Pharmaceutical Chemistry 12
ed Jr., John H Block. John M. Beale, and

Inorganic Medicinal and Pharmaceutical (oolaall ) A N aad el 2
Chemistry by block, Roche Soine and Wilson

.Latest addition

Selected Experiments of pharmaceutical , el Sl ) Ly (m g Al anl pall 5 i€
analysis By Anees A.Siddiqui. First Edition, (ol
2010. (practical) Pharmaceutical drug
analysis By Ash tosh Kar

Google for searching practical i Y a8 ga | A SV aad el o
pharmaceutical chemistry

38 Tladill (e (ym pall g Lay 8 5 105 dpardaill dalaal) 33U8 el L 5o (ol A ) el dad alae) )
peiSal e Juad | fall aadlaaind (saa api A Al Saclue, (3l Aa gaae 5 Al oy Jual gl
Allall 8 55 Lyl 5 48 agluan 2085 (5 giuse 481 ja g (ousl yall Rl (3 agalad jlusal (S Lapall (4
e gl (5 sia s oasl Al ) jiall ayiil (ulsY)

J‘)QAS‘Q_.L.A}

Leiuind I (o Aad giall aleill s jias i) Gailad aaY Lmiie |las) 13 ) i) Ciay jig
Caay Cps 4 o) e 2 Y, Aalial) ol a5 gl B3EELY) 3Ea 35 (S 1) Lac Ui e

¢ali )l

bl Candl g Mall alasill 551 5 9 doadaill s gall 9
A¥apall elesll — dlapall 48 Soall [ salall andll 10
412 /11 & saanl) ¥ anall sLasll BYS\/BP P |
i ol 32 Aaliall ) guasll JIKE) 12
2026-2025/ Js¥! Al / Jadll 13

20 4aiall




(2) ees(3) gk 5 S Al jall clelull axe 14

2026 Caa gl alac) &08.15

el Cilaal

The first course discusses different drugs affecting adrenergic and cholinergic receptors and CNS
depressant; CNS stimulant. Analgesics either these having narcotic action and those of non- narcotic
activity as well as non- steroidal anti-inflammatory agents and drugs used for the treatment of gout will
be studied. Moreover, the drugs acting as HI and H2 antagonists are presented. Steroidal and non -
steroidal hormones. The chemical structure,., the mechanism of action and structure activity
relationship of such group of the studied drugs will be illustrated.

il g alaill 5 adadl) (330 yla g iall Sl 3410

Predict the biological response, if any from the chemical structure..

o Know the chemistry of different groups of the studied drugs.

¢ Relate between the chemical structure and biological activity of the drugs.

o Know some drug classes including preparation, identity and assay procedures.

e Demonstrate how to avoid undesirable side effects of the studied drugs.

Ot Aalal) 43 el Calaal) - o

oially Al ALY e il Ja — 2 @

Lally il 3L

) yalaall-1
@Aﬂ\ t._U\A_Lm c\)_;\_z

doagiall il 3e) -3

daalall LG ¢) jal-g

el 33 sl

Aalde 4y pady Ay el Gl lial-g
i IS elal am Alee lilaig)-2

@b lal (faia)-3
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OB Sl glaial-4

el 5 dgilaa o)) Calaal) 2
Aallall U8 (e (alall AN gpual sall Jsa ALY 7 sl 1z,
Al Hall dj‘asﬂ\.gjmdu\eﬁum\c‘ﬂa-ZC

LQ)SB 3\.1_1)..: Glilasial ;\);\-36

(sl ) shill g Cagda gil) 408 Ailaiad) (5 AY) Ol jlgall ) A giiall Aalall 5 dalall il gl - 2

a )l jobaal) dadlie-12
Sobiadl @l (e doa lall ALY 220

il Sl e e Al ¢ia-3s

(s oBdl) LAl &
il 48y 4ha 43y )k g yagall gl Baa gl anil Cilajda | clelad) | g gaud)
H&.’m e.‘a.ﬁ‘
i gllaal)
<l Laal &) palas | Cholinergic receptors and their 3 1
dalia subtypes. stereochemistry and
structure activity relationships
(SAR); products.
LAY &) palaa | Cholinesterase inhibitors structure- 3 2
dialia activity relationships
(SAR).Solanaceous alkaloid and
analogues, synthetic cholinergic
blocking agents, products
AR IEY &l palaa | Ganglionic blocking agents 3 3
dialia (neuromuscular blocking agents.
<) Ldl &) pwalaa | Structure and Physicochemical 3 4
dalia Properties, Biosynthesis Storage,
Release, Uptake, and Metabolism
LAY &l palaa | a-Adrenergic ReceptorsB-Adrenergic 3 5
dialia Receptors Drugs Affecting
Catecholamine Biosynthesis
A RINEY] &) walaa | Drugs Affecting Catecholamine 3 6
dialia Storage and Release, Direct- Acting
Sympathomimetic endogenous
catecholamines (SAR)

22 dadall




LA PN &) walaa | a -adrenergic receptor agonists . B- 3 7
Qalia adrenergic receptor agonists, and
Indirect-Acting Sympathomimetic. a
— blockers
LAY &l walaa | Mid Examination 1.5 8
dalia
<l Lad) @l palae | Nonselective a —blockers, 3 9
dialia Irreversible a-blockers, Selective
a 1-blockers.p blockers,
nonselective B blockers.
<lLad) <l palaa | Structure—Activity 3 10 3 10
Lalia Relationships Of NSAIDs,
Mechanism of Action and
NSAID Induced Side Effects,
enzymatic structure of
Cyclooxygenases, classes of COX
inhibitor
<l Lad) &) palas | SAR of morphine meperidine, 3 11
dalia type molecules, methadone,
type molecules, N-
methyl benzomorphans,
antagonist type analgesics in
benzomorphans
<l Lad) &l ualaw | endogenous opioids, structure- 3 12
dalia activity relationships (SAR),
Products and. Antitussive agents..
<l Lad) &l palas | CNS depressant; Benzodiazepines 3 13
Lalia and related compounds.
Analeptics, central
sympathomimetic Agents, methyl
xanthine. Barbiturates.
Mechanism of action of
Antipsychotics.
il ldal <l walaa | Anticonvulsants, Clinically 3 14
dalia important Anticonvulsants.
Biological Activities of
Mineralocorticoids and
Glucocorticoids, Steroids Sex
Hormones, progestin's and
androgens
Final exam 3 15
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Wilson and Griswold's Textbook of Organic
Medicinal and. Pharmaceutical Chemistry 12
ed Jr., John H Block. John M. Beale,

Faye's Principles of Medicinal Chemistry by
David A. Williams and Thomas L.Lemke

L glhadl 5 i) a1

(dmadl ) g ) gl 2

Talal) Sl ) Lo o3t ) sl 5 |
(opoE

i Y adl ga | A5 SISV aal el

) Al

Practical Organic pharmaceutical Chemistry II: 4th stage , 2nd Semester

anlil) 48y b 43y )k goasall gl baagll anl | abeill Clajia | clelud) | £ gau)
patadl 4 slhaal)
Aphall @l )Ly s | Synthesis of medicinal 2 1
4aedall compounds: acetylation
methods
Aladll @l Hlaay) ¢85 | Preparation of Acetanilide. 2 2
il
Lbladl) i jlasy) ¢ | synthesis of salicylic acid. 2 3
il
Ahaal) < jlaay) S5 | Preparation of aspirin. 2 4
il
Aghaall il laay) ¢85 | Study the physical properties 2 5
4aedall of aspirin
Aphaall < jlaay) $ 5= | Preparation of Methyl 2 6
Aedally Benzoate
Aplaall @l Ly $ % | Preparation of 2 7
Axedall Acetylcystiene
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Apbaall ¢ jlaay) g% | Synthesis of paracetamol. 2 8
il
Aglaall @l Ly ¢85 | Study the physical properties 2 9
Al of paracetamol
Lhaal) i jlaay) ¢ | Benzoylation methods: 2 10
4eddll Synthesis of Benzoyl Glycine.
dgal) 40

1.Advanced practical medicinal chemistry
by Ashtosh Kar
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(i) kil 5 Cada il LG, Aalaiall (o AN o jleall) A saiall bl 5 Lalall il el -

LAl jaliadl daglie-1a
leadl @l e dua LAl ALY Ag3-20

) UL e e Al a3

() 5ol

puiil) 48y )k

Ak
palacil

£ pagall gl Bas gll anil Gla Aa | alelad) | g gl
alasl)
dgglhaal)

il _palaa

Introduction

<l palaa

Methane

Gl paalaa

Alkanes

&l yalae

Cyclo alkanes

<l palaa

Alkenes |

&l paalaa

Alkenes Il

&l yalae

Alkynes

Gl pualaa

Dienes

1.5 8

&l pecalaa

Stereochemistry | 3 9

&G

&l palaa

Stereochemistry Il 3 10

le..ﬂi‘

-

&l palaa

Alcohols
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GG | alyabaa | Alcohols | 3 12
Qalia
CI,A) | &) alaa | Ethers 3 13
dialia
S | @l alaa | Alkyl halides | 3 14
dalia
LGS | @l palaa | Alkyl halides I 3 15
dialia

Al 4,5

R.T. Morrison, R.N. Boyd and S.K.
Bhattacharjee "Organic Chemistry" 7 th
Edition Pearson Education Inc. (2011).

L slaal) 5__jiall oSl 9

e John McCurry "Organic Chemistry" 9

th Edition Cengage Learning, USA (2016).

(sibaal) ) dpessi sl gl sall 2

John McCurry "Organic Chemistry with
Biological Applications” 3rd Edition
Cengage Learning, USA (2015)

, Aalall Claall ) W masr (AN aal pall g sl
(T

Google searching for organic chemistry
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Practical Organic Chemistry I : 1st stage , 2nd Semester

) el

anlil) 43y yh 43y yh g oagall o Baa gl anl | aladl)l Cilajda | clelud) | g )
palail) 4 gllaal)

Aplaal) @l Ly $ %% | Solution and Filtration 2 1
il

Aplaal) @l Ly $ %% | Solution and Filtration 2 2
4eddll (quiz unknown)

Agbadll il Ly ¢85 | Recrystallization 2 3
il

Apball @l )Ly S5 | Recrystallization(quiz- 2 4
Al unknown)

Agladll il Ly g5 | Melting point 2 5
il

Apbaal) @l sy g | Melting point (quiz- 2 6
Al unknown)

Aghaall il laay) g 8% | Boiling point 2 7
il

Apbaal) @l sy ¢« | Boiling point (quiz- 2 8
Al 5 unknown)

Aplaal) @l sy 5 | Extraction 2 9
il

Aabaal) @l Ly ¢ | Extraction(quiz- unknown 2 10
il

Labaal) ol Ly s | distillation 2 11
il

Aphaall @l Ly ¢85 | distillation(quiz- unknown) 2 12
il

Aplaal) @l sy ¢« | Elementary Analysis, Sodium 2 13
Al Fusion
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R.T. Morrison, R.N. Boyd and S.K.
Bhattacharjee "Organic Chemistry" 7 th
Edition Pearson Education Inc. (2011).

Lsladd) 5ol ol 1

e John McCurry "Organic Chemistry" 9 th
Edition Cengage Learning, USA (2016).

-

(el ) i 2l Al .2
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i AN) ol ga , Ay SN pa) pall L
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L L) (e A st ALedll o yias 5 jaal) il an Y Lelie | Jins) 138 il Coms jisg
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alal) Gl Ml el 515 g
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Jal/ oAl sl 11
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dalial) | guanl) JISE0, 12

2026-2025/ S

o) / Juaitl), 13

4 ASY il Al cleld) 23214
2026 i gl) dae) .15

) Calaal

To teach students the principles of heterocyclic chemistry including the fundamental principles and the
features, classes and reactions of heterocyclic compounds; it enable students to apply these principles

in complicated reactions that involve heteroatoms

¢ To understand the application of quantitative and theoretical principles of the physical characters of

matter in the practice of pharmacy. It aids the pharmacists in their attempt to predict the solubility,
compatibility and biological activity of drug products. As a result of this knowledge it will help in the
development of new drugs and dosage forms as well as in improvement of various modes of

administration.
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(Rl Joaal &y

il 48y b a3,k £ 5agall gl Bas gll anl cla s | cleludl | g st
palail) KA
4 sthal)
<l Lad) <l palaa | Heterocyclic system: Classes of 2 1
dialia heterocyclic systems; general
structures; properties;
Occurrence in nature and in
medicinal products. | (Theory)
<l Lad) <l palaa | Heterocyclic system: Classes of 2 2
Lalia heterocyclic systems; general
structures; properties;
Occurrence in nature and in
medicinal products. Il
<las) <l palas | Five-membered ring heterocyclic | Synthesis 2 3
Lalia compounds: Pyrrole; furan and and
thiophene. | reaction
<l Lad) <l palaa | Five-membered ring heterocyclic | Synthesis 2 4
dalia compounds: Pyrrole; furan and and
thiophene. Il reaction
<l Lad) <l palaa | Source of Pyrrole, furan and Synthesis 2 5
dialia thiophene. and
reaction
<las) <l palas | Source of Pyrrole, furan and Synthesis 2 6
dialia thiophene. Il and
reaction
Qs | @l salaa | Electrophilic substitution in Synthesis 2 7
Lalia Pyrrole, furan and thiophene: and
Reactivity and orientation. | reaction
& ldl <l palaa | Mid Examination 1.5 8
daalia
<l Lad) <l palaa | Electrophilic substitution in Synthesis 2 9
dalia Pyrrole, furan and thiophene: and
Reactivity and orientation. Il reaction
<l Lad) <l palaa | Six-membered ring heterocyclic Synthesis 2 10
dialia compounds: Structure & and
reactions of pyridine. | reaction
<l Lad) &l palas | Six-membered ring heterocyclic Synthesis 2 11
dialia compounds: Structure & and
reaction

reactions of pyridine. Il

32 dadall




<las) <l palas | Saturated five membered Synthesis 2 12
Adalia heterocyclic compounds and
reaction

<l Laa) &l palaa | Saturated five membered Synthesis 2 13
Adalia heterocyclic compounds I and
reaction

<l Lad) &l palas | Heterocyclic of five & six member | Synthesis 2 14
Adalia rings with two & three and
heteroatoms reaction

GIWA) [ & dalaa | Final Examination 3 15

dalia

dgial) i)

R.T. Morrison, R.N. Boyd and S.K.
Bhattacharjee "Organic Chemistry" 7 th
Edition Pearson Education Inc. (2011).

dgglaall 5y jaal) gty 4

¢ John McCurry "Organic Chemistry" 9 th
Edition Cengage Learning, USA (2016).

(silaal) ) dpeusi sl palsall 2

, Aalal) CBaal) ) L ma g Al aal pallg s |

(s

G AN 4Bl ga | A g SY) g pal) L
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il Caa

Leiiat llall (e dad giall aladl) s aia s il Gaibad aaY Lumife |yl 138 il iy jis
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aNaal slasl — Daual) 441
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Theoretical Organic pharmaceutical Chemistry I: 3rd stage , 2nd Semester

Al 48y b a3,k g sagall g o gl anil cla Aa | clelud) | g gt
PO alasl)
4 sllaal)
<l Lad) <l palaa | General pathways of drug Gelaly iy 3 1
Lalia metabolism: Sites of drug Sl I G
biotransformation; Role of ) )
cytochrome P450 ghealy
mono oxygenases in oxidative
biotransformation; Oxidative
reactions; Reductive reactions;
Hydrolytic reactions; Phase |l
reactions
I | &l salaa | Drug distribution. Gelaiy iy 3 2
alde FURE
@Yty
<l Lad) <l palaa | General pathways of drug Gelasy iy 3 3
dalia metabolism: Sites of drug Sl Jid g
biotransformation; Role of Yokl

cytochrome P450

mono oxygenases in oxidative
biotransformation; Oxidative
reactions; Reductive reactions;

Hydrolytic reactions; Phase |l
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reactions

i Gd) | @l palaa | Acid —base properties Gelasy iy 4
alde FERE
¥l
<l Laa) <l palaa | General pathways of drug Gelasy iy 5
Lalia metabolism: Sites of drug sl Ji
biotransformation; Role of Yokl
cytochrome P450
mono oxygenases in oxidative
biotransformation; Oxidative
reactions; Reductive reactions;
Hydrolytic reactions; Phase |l
reactions
@kis) | &l palaa | QSAR models. Gelaly iy 6
alde FUREE
@Yl
<l Lad) <l palaa | General pathways of drug Gy iy a3 7
dalda metabolism: Sites of drug Sl Jid g
biotransformation; Role of AW
cytochrome P450
mono oxygenases in oxidative
biotransformation; Oxidative
reactions; Reductive reactions;
Hydrolytic reactions; Phase |l
reaction
<l Laa) <l palaa | Molecular modeling (Computer Gelasy iy 8
dialia aided drug design) and Drug ol g
receptor interaction: force ¥alls
involved
<l Lad) <l palaa | General pathways of drug Gelay Gy 9
Adalia metabolism: Sites of drug AT
biotransformation; Role of EORWAI
cytochrome P450
mono oxygenases in oxidative
biotransformation; Oxidative
reactions; Reductive reactions;
Hydrolytic reactions; Phase I
reaction
lEs) <l palaws | Steric features of drugs. Gelasy iy 10
el FURE
@Yty
las) <l palas | General pathways of drug Gy iy 23 11
metabolism: Sites of drug sl Ji 8
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dalia biotransformation; Role of Vumally
cytochrome P450
mono oxygenases in oxidative
biotransformation; Oxidative
reactions; Reductive reactions;
Hydrolytic reactions; Phase I
reaction
GIoLEa) | &l pwalaa | Optical isomerism and biological Gy iy 0 3 12
dalia activity and Calculated S e
conformation EORWAIR
CiEs) | &l palaa | Three- dimensional quantitative Gelaiy gy 3 13
Aalia structure activity relationships sl Ji 8
and databases and isosterism EORWAIR
<las) <l palas | Drug-receptor interaction and Gelasy iy 3 14
Aalia subsequent events sl Ji 8
¥ty
<l Lad) &l palaa | factors affecting drug Gy iy a3 3 15
Aialia metabolism. AN
@YM‘;
Final Examination 3 16
it 2l
Wilson and Griswold's Textbook of Organic Al 3 jaall sl 1

Medicinal and. Pharmaceutical Chemistry 12
ed Jr., John H Block. John M. Beale, and

Inorganic Medicinal and Pharmaceutical
Chemistry by block, Roche Soine and Wilson

(o) ) A )l gl all 2

Foye’s Principles of Medicinal Chemistry by
David A. Williams and Thomas L.Lemke

, Agalall Ol ) Lgy s ) ) el g S

(‘)..Uﬁﬂ\

Google for searching practical
pharmaceutical chemistry

i A B n | Ay S el

Al il A

Practical Organic Pharmaceutical Chemistry I: 3rd stage , 2nd Semester
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Partition coefficient of
succinic acid

Gaakaly oy S
Jiaall A
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Haall g

Al @l aay)
il

Assay of indomethacin

Gy iy 25
Slaad) gﬁ
g..\hl\
Yauall g

Llaall ¢ Lasy)
"“ : :.Hj

Assay of aspirin by direct
titration

Gy iy
Jaal) A
gahall
aall g

sl ¢ Lasy)
"“ . :.“J

Assay of aspirin by indirect
titration

bl g iy
Jaall b
s

i aally

sl ¢ Lasy)
"'“ . .“j

Assay of Furosemide (Lasix)

Gl g Ly
Jlaall
s
aally

Llaal) ¢ Lasy)
"“ : :.“j

Assay of Paracetamol

Gl g Ly
Jaall
s
aally

sl ¢ Lasy)
"'“ . .“j

Assay of Vit.C(ascorbic acid)

Gy iy 25
Jaall
il
aally

Lhall LRy
il

Assay of benzyl penicillin

Gl g iy S
Jal b
]
Haall g

dadll cl iy
feidll

Assay of methyldopa

Gl g iy 2
Jlaadl ‘_,A
‘ﬁhﬂ
g—i'\h,yal\ 9

L )

1.Wilson and Griswold's Textbook of Organic
Medicinal and Pharmaceutical Chemistry
12'¢ ed. John M. Beale, Jr., John H. Block.

2.Practical pharmaceutical chemistry A.H.

bl 5 Al el ]
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Beckett ,J.B. Stenlake. First Edition.)

1.Foye’s Principles of Medicinal Chemistry by
David A. ) Williams and Thomas L.Lemke..

2. Selected Experiments of pharmaceutical
analysis By Anees A.Siddiqui. First
Edition,2010. (practical

(Sl ) Al gl all 2

Pharmaceutical drug analysis, By Ashutosh
Kar, second edition2005

Tl Sl ) ey oo A el
(o

Google for searching practical
pharmaceutical chemistry

s ) gl g s S sl
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LV auall elax!) — Aasal) 4

J8all / ealad) anidl 10

427 111 A pand) Iy sl ploasl

Ja/ oAl sl 11
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dalial)  guant) JISE0, 12

2026-2025/ A4
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5

ASY il Al cleld) 230,14

2026
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ookl Calaad,

This course discusses antibiotics, antiviral, antifungal and anti-neoplastic agents. The role of
medicinal chemistry in the discovery and development of synthetic therapeutic agents. It also
enables students to understand the concept of structure activity relationships and its application
in design and synthesis of new chemotherapeutic agents and hormone derivatives with potential

biological activity.

il g a5 a3 g ) el Cp i
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e Predict the biological response, if any from the chemical structure.
. « Know the chemistry of different groups of the studied drugs.
o Relate between the chemical structure and biological activity of the drugs
. « Know some drug classes including preparation, identity and assay procedures.

¢ Demonstrate how to avoid undesirable side effects of the studied drugs

Ad paal) cilaal)

4 gudanl) slaassl) B dpaald¥) (salpall g 4 pal) - 11
4l anliall Lleal) cjladll ¢) - 2

daai gil) Jiba gl Alae - 3

paida )80 dlas ) 4

LRl Al A jleal) calaal) - o
Easill i - 1

ool Albaial) ALl (e pilai Ja — 2

Ph:dbe,.\w\di\k
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pl) (31l sk

Lialia 4 i g 4y 988 @l JLa)-1
4t JS 51 a) aay Llee clilaial-)
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S8 Axy o Clilaial ¢ ja0-3
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dga AN jalaal daglia ]2
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Theoretical Organic pharmaceutical Chemistry III : 4th stage , 2nd Semester

il 48y 4ha a3, )k g yagall gl Bas gll auil cilajda | clelud) | g gaud)
e,gh."d\ eh.'m
iy gllaal)

<) JLaal &) palaa | B-lactam antibiotics. The penicillin's, ey iy a3 3 1
dialda Chemical Classification, B-lactam 1
inhibitors. G JE g
@YM‘;

LA Y] &) walaa | Cephalosporin's, Monobactams. Gkl iy 3 2
Adalda Chemlce.ll clasmﬁc.atlon ,.SAR.. S Jub
Mechanism of action, Microbial ) .
resistance and commercial production ¥l

A RINEY] &) walas | Amino glycosides & Gelaiy Ly 3 3

-

Adalia chloramphenicol. Chemical
classification ,SAR. Mechanism of

FUREN

action, Microbial resistance and ¥l
Commercial production
LA PIVEY &) palaa | Tetracycline's; macrolides Chemical Gekly Ly 3 4

-

4Adalia classification ,SAR Mechanism of
action, Microbial resistance and

G e g

Commercial production @Yy
AR &l palaa | Lincomycines & polypeptides. Gelaiy Ly 3 5
dialia Chemical classification ,SAR S
Mechanism of action, Microbial o
resistance and Commercial GYnally
production.
&) Laal &) palaa | Sulfonamides; products; sulfones. Gy iy a3 3 6
dialda SAR, Mechanism of action, ) J
Microbial resistance and commercial i T
production @Y¥anally
&) jLdl) &) palaa | Antiviral agents, The classification Gelasy iy 3 7
dialia and biochemistry of viruses. Target S J g

for prevention of viral infection.
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Antiviral drugs. Chemical structures ¥l
of some antiviral nucleoside and )
nucleotide analogs.
Mid Examination 1.5 8
LA RINEY] &) palaa | Anti-fungal agents, Biochemical Gedasy iy a3 3 9
dialia targets for antifungal chemotherapy. S J
Classification of antifungal drugs and o
SAR. gY-ally
<) jLasl &l palaa | Anti-neoplastic agents; alkylating Gekly g0 3 10
Qalia agents; Introduction, drug classes, S D G
Anti metabolites Introduction, drug i o
classes. gaally
LA RINEY] &) palaa | Antibiotics; Plant products; Gekly Ly 3 11
dialia miscellaneous compounds S I
¥l
AR IEY &l palaa | Plant products: Vinca Alkaloids, Gy iy a3 3 12
dialia Hormones and their antagonist S I
@YM\;
<l JLaal &) walaw | Future Anti neoplastic agents Gy iy a3 3 13
Halda S
@YM\)
Gl ylaa) &l palaa | Monoclonal ; antibodies Gene Geokly g 3 14
dialia therapy of cancer S D G
@YM\;
Final Examination 3 15
RG]
1.Wilson and Griswold's Textbook of Organic 4 sllaall 35 aall sl 1

Medicinal and Pharmaceutical Chemistry
12'¢ ed. John M. Beale, Jr., John H. Block.

1.Foye’s Principles of Medicinal Chemistry by
David A. ) Williams and Thomas L.Lemke..

(Dladd) ) A N aal yall 2

, Asalall Sl ) Ley m s ) )l 5 S
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Practical Organic Pharmaceutical Chemistry III : 4th stage , 2nd Semester

Al 48 )b 43,k Eyagall gl Baagll anl | alail) cilajia | clelad) | g )
padail) Ay gllaal)
Aplaal) @l sy $_8%e | Synthesis of benzoic acid and 2 1
dpeddll 5 benzyl alcohol.
Apbadl) il Ly s_xi%e | Separation of benzoic acid and 2 2
Lpgddll 5 benzyl alcohol.
agdaall ol syl $i5a | Study the physical properties of 2 3
detdll benzoic acid
Aoball ol Ly ¢ | Synthesis of methyl benzoate. 2 4
dpedall
Aghaall @l Ly $_5e | Types of Chemical Reactions: 2 5
Apeadll Diazo reaction:
Aghaall il Ly $_d%e | Synthesis of Phenyl azo-B- 2 6
Apealll Naphthol.
Lhaall < Laay) 5 | Synthesis of 2 7 2 7
EEVERAL P benzalacetophenon (chalcone)
Aobaal) ol Ly 5 | Organic Name Reactions: 2 8
daeddll 5 Cannizaro reaction:
Aplaal) @l sy $_d%e | Mannish Reaction: Preparation 2 9
dedlll of metamfepramone
Aghadll col LAy 5. |, Synthesis of chlorobutanol. 2 10
"“ . :.“j
R
sl 5, jad) <l A
1. Advanced practical medicinal chemistry by (Laall ) A )l yall 2
Ashutosh Kar

43 daiall
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Students learn the modern methods for the analysis and determination of active
substances in the pharmaceutical substances (drugs) and the standardization and
quality control of the pharmaceutical industry.

i) g aladl) g anladl) (33 sy ) Ral) o j3a,10

ad aal) calaal) -

4 guanl) slaassl) (B ) (sabaall g 4 pal) - 11
4R aaliall Llead) coladl) &) ja)- 21

daaa gil) Jila gl Alae - 3

paiia &5 e 4
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4al) g Alan ol CilaaY) -z
Adlal) 8 (e QEAI ALY anda) gall Jga AL 7 k- 17,
Lol yal) J puaill gy allall g gy Adinsd 7 sk

$ S8 Aay yu Clilalia) ¢ ja0-3
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(Rl Joaal &y

Theoretical Advanced pharmaceutical Analysis : 5 th stage , 2nd Semester

sl 48y b a3,k g sagall g o gl anil cla s | cleludl | g st
palacil) plal)
4 slhaal)
LA GIIEY & palaa | UV / visible spectroscopy; Sample 2 1
dialia handling and instrumentation;
Characteristic absorption of organic

45 daiall




compounds;

LAY &l walaa | Rules for calculation of lambda max 2
dialia and application; Application of
UV/visible; spectroscopy;
Conjugated system.
&l jLdl &l palss | Infrared spectroscopy(theory and 3
dialda H-bonding effect)
LAY & palasa | Sampling techniques and 4
Qalia interpretation of spectra;
Characteristic group frequencies of
organic compound
LA IEY &l palaa | Application of IR spectroscopy; 5
dialia Problems and solutions.
LAY & pealasa | Introduction, the nature of NMR 6
dialia absorption, chemical shifts and
factors affecting them.
LAY &l palaa | Introduction, the nature of NMR 7
dialia absorption, chemical shifts and
factors affecting them.
LA RINEY] &) palaa | Introduction, the nature of NMR 8
dialia absorption, chemical shifts and
factors affecting them. Information
obtained from N
LA VY &l palana | Information obtained from NMR 9
ddalda spectra, more complex spin-spin
splitting patterns, application of H1-
NMR spectroscopy
LA RINEY] &) palaa | Information obtained from NMR 10
dialia spectra, more complex spin-spin
splitting patterns, application of H1-
NMR spectroscopy
<) jLasl &) palaa | C13-NMR spectroscopy: introduction 11
dialia and characteristics, DEPT C13- NMR
spectroscopy.
A RINEY] &) palaa | Introduction and interpreting mass 12
dialia spectrum
<) JLadl &) palaa | Interpreting Mass spectra 13
Aalia fragmentation patterns, Mass
behavior of some common functional
groups.
LAY &) palasa | Interpreting Mass spectra 14
dialia fragmentation patterns, Mass

behavior of some common functional
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groups.

LA RINEY] &) walaws | Applications of mass spectroscopy 2 15
dialia for pharmaceutical analysis.
e

1.Spectrometric Identification of Organic
Compounds by Silverstein, Basler and Morrill,
2005.

Organic Chemistry by McCurry; 7thed;
Thomason learning CA, USA ,2008

4 gllaall 3 jdall il 1

Modern Pharmaceutical Drug Analysis, by L.

Zechmeister ) And L. Von Cholnoky, ISBN (13) :

978-81-224-2718-9

(Hmddl ) gt ) gl 2

Pharmaceutical Analysis Edited by DAVID C.
LEE GlaxoSmithKline Steven age, UK and
MICHAEL L. WEBB GlaxoSmithKline Steven
age, UK

, Aalad) Ol ) Ly (o s )l a5 S
(o)

Google for searching practical pharmaceutical
chemistry

a1 B g s AT gl all s

Practical Advanced Pharmaceutical Analysis :

Al ) A

5th stage , 2nd Semester

Al 48 )b PR Eyagall gl Baagll anl | aladl) cilajda | clelad) | g )
asla PRI
Aplaal) @l sy i35 | Fundamentals of UV & VIS. 2 1
Lpeddll 5 Spectrophotometer
Aghaall il Ly $dse | VIS, Spectrophotometric assay 2 2
Lpeddll of tetracycline by calibration
curve method
Agbadll il Ly s f5e | VIS, Spectrophotometric 2 3
deddll 5 determination of Aspirin in
tablets By standard addition
method
Aghaall il Ly $_i%e | Fundamentals of Infrared 2 4
dpeddll Spectroscopy Sold and liquid.

47 daiall




Aokl ol Ly 5 | Application of IR Spectroscopy 2 5
dpeddll 5 in the Analysis of
Pharmaceutical Substances.
Aghaall il Ly $_d3e | Application of IR Spectroscopy 2 6
dpeddll in the Analysis of
Pharmaceutical Substances
Lpbaall < jlaay) isa | Titration of the Aspirin in 2 7
dpedall tablets By pH meter used first
and 2nd derivatives.
Lphall @l )Ly ¢85« | Titration of the ascorbic acid 2 8
Agddll (vitamin C) in tablets By pH
meter used first and 2nd
derivatives.
Aplaal) @l sy 5 | Multi-Component Analysis of a 2 9
dpeddll Vitamin B Mixture by UV
Spectroscopy
Aplaal) @l sy $_8%e | Determination of Caffeine and 2 10
dgsdll Acetylsalicylic Acid in an
Analgesic Tablet by UV
Spectroscopy
Aghaall ¢l i) e | Spectrophotometric 2 11
Lgdddl Determination of Iron in a
Vitamin Tablet
Alaal) < jLasy) e | UV-Vis. Spectroscopy 2 12
Lgdddl Calibration.
Aghaall il Ly $ise | IR Spectroscopy Calibration. 2 13
dagddll
Aghadll il Ly $_%e | pH meter Calibration. 2 14
dpeddll 5
Lulaall ol LY $ i35 | Project Exam. 2 15
Lpedlll
RN
1.Spectrometric Identification of Organic A gllaal) 3 yaall sl 1

Compounds by Silverstein, Basler and Morrill,

2005.

Organic Chemistry by McCurry; 7thed;
Thomason learning CA, USA ,2008

Modern Pharmaceutical Drug Analysis, by L.
Zechmeister ) And L. Von Cholnoky, ISBN (13) :

(o3l ) A )l gl all 2
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978-81-224-2718-9

Pharmaceutical Analysis Edited by DAVID C.
LEE GlaxoSmithKline Steven age, UK and
MICHAEL L. WEBB GlaxoSmithKline Steven
age, UK
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To give the student knowledge and experience in prodrug as part of their medicinal and
pharmaceutical field . as well as combinatorial chemistry
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