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LEARNING OBJECTIVES

(i) Definition

(ii) Scope of Pharmaceutical Chemistry

(iii) Importance of Pharmaceutical Chemistry
(iv) Branches of Pharmaceutical Chemistry
(v) Role of a Pharmaceutical Chemist

(vi) Relationship with Other Disciplines

1. Definition

Pharmaceutical Chemistry is a branch of chemistry that deals with the design, chemical
synthesis, analysis, and development of pharmaceutical agents (drugs) for the
treatment, prevention, and diagnosis of diseases. It combines principles of organic
chemistry, medicinal chemistry, analytical chemistry, and biochemistry to

understand how drugs interact with biological systems.

2. Scope of Pharmaceutical Chemistry
Pharmaceutical Chemistry is central to drug discovery and development. Its main aspects
include:
1. Drug Discovery
o Identification of new chemical entities (NCEs) with therapeutic potential.
o Study of structure-activity relationship (SAR) to improve efficacy.
2. Drug Design
o Designing molecules to target specific receptors or enzymes.
o Optimizing pharmacokinetic properties (absorption, distribution, metabolism,
excretion — ADME).
3. Drug Synthesis
o Organic synthesis of active pharmaceutical ingredients (APIs).
o Development of synthetic routes for large-scale production.

4. Drug Analysis
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o Qualitative and quantitative analysis of drugs wusing techniques like
chromatography, spectroscopy, and titrimetry.
o Ensures drug purity, stability, and dosage accuracy.
5. Quality Control
o Testing for impurities, degradation products, and compliance with
pharmacopoeial standards.
6. Pharmacokinetics & Metabolism Studies

o Understanding how drugs are absorbed, metabolized, and eliminated in the
body.

3. Importance of Pharmaceutical Chemistry
Essential for developing new and safe drugs.
Helps in improving existing drugs for better efficacy and reduced side effects.
Ensures drug stability, formulation, and bioavailability.

Plays a critical role in regulatory compliance and quality assurance.

4. Branches of Pharmaceutical Chemistry
1. Medicinal Chemistry — Focuses on designing and synthesizing biologically active

compounds.

. Analytical Chemistry — Concerned with identifying and quantifying drugs and
impurities.

. Pharmaceutical Organic Chemistry — Synthesis and chemical modification of
organic compounds.

. Pharmaceutical Inorganic Chemistry — Study of inorganic compounds used as
drugs (e.g., salts, metal complexes).

. Pharmacognosy Chemistry — Study of natural products from plants, animals, and

microorganisms.

5. Role of a Pharmaceutical Chemist
Designing drugs for specific targets.
Synthesizing new compounds and optimizing chemical structures.
Analyzing chemical properties to ensure drug quality.
Supporting formulation scientists in preparing dosage forms.

Ensuring regulatory compliance for safety and efficacy.
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6. Relationship with Other Disciplines

Pharmaceutical Chemistry is interdisciplinary and closely linked with:
Biochemistry — Drug interactions with biological molecules.
Pharmacology — Biological effects of drugs.
Pharmaceutics — Drug formulation and delivery.

Toxicology — Safety and toxicity assessment.
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tFITI'h?IﬁW m (Pharmaceutical Chemistry)

gfHTaT (Definition):

WHeHd B! I fagH & a8 T g S SuRRN (Drugs) SR shwefta difiret
(Medicinal Compounds) & LAY (Synthesis), Ao (Development), fa=ayur (Analysis)
T IUTEIT fA0T (Quality Control) ¥ Tfd gic g

ge 3 %ﬁﬂ'{f (Organic Chemistry), amﬁ?&r@ (Biochemistry) 3R wHIBATST
(Pharmacology) o Rgial @ fames qarsii &1 {],TF&[H 3R gUTdt 9 H Heg ol g

qq B%'SZT[ (Main Objectives of Pharmaceutical Chemistry):
1. 7-|§ Saraii &1 ﬁ'ﬁﬂ?ﬁl 3R W (Drug Design and Discovery):
TS IR AT B @il a1 fSeg S fore! fafeeiia gua gl
. ETJITGﬁ BT YT (Synthesis of Drugs):
STl T JUR HAT AT I8 GRNYF HAT s 3D YT I¢ 3R g HH 7|
. &ar3fi &1 faxawor iR ﬂ'Uﬁ?ITﬁ'dil'UT (Analysis and Quality Control):
Garaft o Y, o 3R YR&M B oI AT
. &dT1 &1 fopar &1 e (Study of Drug Action):
g FHEH fob <art IRR A HT 1 Hal § (TogH, RIAPR a1 SifRwrel & Iy 3!
fopam |
. IT-forarea® day (Structure-Activity Relationship - SAR):
a1 Bt AFRAD TRTT 3R ISP Sifddh THIT & S Yae BT LT BT
. PBHIPIfPATCH 3R BIHIBISTAATHET (Pharmacokinetics and
Pharmacodynamics):
o THBIfpATEHRT: YRR TaT & AT T T § (TN, [IaR01, Ta199d, IToH) |
o PTHTSISIIATHE: Gdl IRR W T YHIT STefct g
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Wﬁ“ﬂﬁﬁ m &1 gfae™ 3R e (History and Development of Pharmaceutical
Chemistry)

BHARGfCHd B! BT fAeT AFG Tdl & 3RY I ST §371 ¢ | 5T A 3 SHEl & IUAR
& forg Il A SR U] Iaret &1 SUaNT ST e fova, aft 3 garsif &1 faem 3R ga|
TG & Ty faR SR T IR & A = Siwfdl &1 urgpfaes |l § $AT (synthetic)
3R Glif@?ﬁ'q (semi-synthetic) carsfi H sgd fean|

1. U &1d (Ancient Period)
. URF o § iRt w1 At Terd: SrSt-gfea, @ et uerdf, oik wrepfae wial @
ERISISIRIN
. HRA ¥ amgde, o # - faferea womet, oik e 7 sforfram fafesea gomelt ulis
i
. YRA & IRP AR JYad o fagHi 7 sfwey fFmfor sk Iugiv & favga auf feul
. 9% Ebers Papyrus (1500 B.C.) H 700 ¥ 3ffp WWB@EW%I

2. HHDBTA (Medieval Period)
. T HIAH SRAET I A 3wy fFufor 7 e awHiw! w1 IuhT = fea
. WWAvicenna (Ibn Sina) 9 "Canon of Medicine" TTH® JY ﬁ'l'@, forad gararf
& IS WY BT g0 |
. AP T EPHHI (Alchemy) BT 35T g3, ORI MY I AR Bt Aig 3G |
. YTt SR Wiel F SN T & IRRT Ht 33 &1a § JE g3

3. WWWW 3RY (Beginning of Modern Period - 1741 & 194 |l
. A IR & aWE Sierge & T BHfedhd B! & fasmr dslt 3 ga
o Carl Wilhelm Scheele, Joseph Priestley, 3R Antoine Lavoisier S 31!
(e dcdl B @iel B |
« 1805 ¥ Friedrich Sertiirner 5 37HIH T ATHIA (Morphine) P 3T fopar — g Ugdl
S Aiohd 3wl G T
. 3P 91G fdiA, S, 3R e o dife! &t @iel g3 |
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. Sfenfire wifa & a1 garsil &1 a8 THM W Ide = gofll

4. Gﬂﬂﬁﬁ?w (Modern Era - 2091 Tdl & 90 )
. iR SRR, TSRS, IR rtETar P R 3 7 gael 1 G o g
1928 H Alexander Fleming = ofefafe= (Penicillin) ﬁ@ﬁﬁ—%%ﬁm
Yt
39 d1q Ridfe® qanail (oI Tewh1 g, Téfeems, TIeiRied i) 1 faerg garl
WWWW@@TW (Drug Designing) ﬁ%ﬂfﬂﬁél
eI d FRACaATars, AIeaTarel 3R YL BT GaT [IbT & T &7 5|

5. HRd A mﬁﬁ %ﬁ‘-@‘t &1 faer (Development in India)
. YRA H garelt 1 S emgde, R, ok AT fafdseam @ oy g
MY P1et H fofesr e & SR afEe shvey fam &1 i gl
1940 H YR wafH I (Indian Pharmacopoeia) CAKI GRSl TIél
3T URd fay &1 Udh UHY Generic Drug Producer gl
CSIR, DRDO, CDRI (Central Drug Research Institute), 37X NIPER ST TRiTE gaT
Y™ ¥ 3proft § |
mﬁ‘gﬁﬁ %&r@ T 8T (Scope of Pharmaceutical Chemistry):
. s <arsll B W@ 3R faer
. QRI& Td yurdl garsit &1 i
O URTEM0T 3R A IR0l
G@Eﬂ? g fomrg (Research & Development)
SR ST & SrornT

W‘I’Hﬁgﬁ'ﬁ a"&ﬂﬂ @1 MY (Branches of Pharmaceutical Chemistry):
1. ﬁ%ﬁlﬂﬁm (Medicinal Chemistry):
Wide TU I Iishg TfiTen! o1 srerg= 3R fSois|
2. Fﬂﬁlﬁﬁ %ﬁ'\‘?ﬁ (Analytical Chemistry):

Sarsil ot IS YT 3R gl BT &
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3. 3P asﬁl'\‘ﬂ (Organic Chemistry):
Za13lt & BIa-h TITh] Dbt AT 3R JRAYUT BT eI |

4. am%ﬁr\ej (Biochemistry):
AT & S9-IE™H YHTT 3R fharafi &1 siema|

5. EI'TU@'QFI?I W (Computational Chemistry):

HUICX B TRl ¥ garsll &I FichadT HI YargH |

Hg<d (Importance):
. carsii B R SR yHTaRiiear YRR Hrar gl
. T3 3R SR garait & FHfor § Aeg PRat Bl
. T Hfdey SR SN TN B IS MUR TeH R |
. e WA YUR J GReH ST 8|
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A. MCQs on Size Reduction
1. BHERGCHT B! BT T 34 § —
a) GAI3fl &l Wlg YR
b) TATS BT YT 3R fIRAr FH=eAT
¢) Had Urd § garg S
d) garafl &1 UfHT BT
TR: b) TaT3f BT AT 3R fI=AT0T el
. HARfehd SR g Tmar 82
a)ﬂ-ﬁﬁ@‘){
b) 7O
C)Wﬁﬁﬂq
d) Sitafasm
JTR: ¢) T fagH
. G IdhTcad &7 31f § —
a) 4T IR W T GHTG Eerat &
b) TR T & 1Y T HRAT &
C)E_CIT?:I%EIWT
d) a1 &1 Tgd
TR: b) IRR AT & 1Y T Rl §
. PTHIDISTIITERT T 3eaT PRl § —
a)mﬁﬁ'ﬁlﬁ
b) TaT & I 3R Wi
¢) TaT TRR TR T YHTF ST §
d) gaT &1 Afdh
ITR: ¢) &d1 TR TR R GHTT STl &
. SARBIRIAHE —

a) Structure Activity Relationship
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b) Simple Action Reaction
) Standard Activity Rule
d) None of these

3TR: a) Structure Activity Relationship

B. RT @1 4¥ (Fill in the Blanks)

1. BRSSPI P Us Ul
IR oA fag=

. BHGIGACH & T fFAT g [P IR F A T axal g
3TX: adl

. PGS FTHedgaTd A7l
JTR: IRR W YHd

. SARBIFR__ |

3R: Structure-Activity Relationship
. s SRR | garsif o 3R @ I BT I B

otk Usdl, LVldT]

C. 7Y SV JPIV T4 (Short Answer Questions)

1. B CHA HIERC] B IR fafau|

2. BHCHT B! & &l 3539 §dRU|

3. GBI R BHfwSTHTRIRT & F7 3R 82
4. SAR BT 372 g2
5

. BHARGfeHhd B! o1 a1 IRaTg fafau|

D. a??f OtV DIV T4 (Long Answer Questions)
1. BHEGCHT HIRC! H1 5?2 TP 3637 3R Agd fafau|
2. HHCHT i o Al Ararsii &) ARe BT |
3. qarefl &1 W, AW 3R fazayur § GHigfehd B! &1 YA Hgmeu|
4. BHGHIBARET 3R BHIGISITNE HT guiH S|
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