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For 2-Year PG Programme

(Scheme B-1)
With Major Practicum Component

CHEMISTRY-CORE (THEORY) SYLLABUS
M.Sc. III Semester
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® Program: 2-Year PG Semester—l]] Session: 2025-26
® Subject—Chemistry
PS 1 | Course Code CC-32(T)
2 | Course Title Advanced Analytical Chemistry
@ 3 | Course Type CORE Course
® 4 | Pre-requisite
® 5 | Course
[ ) Learning
QOuicomes
@ (CLO)
@
@
. 5
» Explain th rinciples, mstrumentatlon, and applications of atomic
e absorpuqy spectroscopy, flame photometry, ICP-AES, and ICP-MS.
» Anal jl'zq%gnd interpret results from X-ray structural analysis and
® al methods such as TGA, DTA, and DSC.
® ‘Understand and apply hyphenated techniques (GC-MS and L.C-MS),
including interface technologies and sensitivity considerations.
®
® Interpret complex analytical data and select appropriate techniques for
® elemental and molecular analysis.
s
PS R Demonstrate competency in the use of advanced analytical
| %%‘g? instrumentation relevant to research, industry, pharmaceuticals, and
® environmental sciences.
@
N ) 6 | Credit Value Theory—06
® . — .
7 | Total Marks Maximum Marks: Total 160 Minimum Passing
® University Exam (UE)-60, Marks: 40
. CCE-40
®
®
L
®
®
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Part B-Content of the Course

.Total Nu of Lectures-Tutorials-Practical (hours per week): 06
L-T-P: 90-0-0 (Total Hours)

Unit

Topic

No. of
Lectures

Indian Knowledge System and its relationship with Analytical
Methods:

Knowledge of ancient indian analytical chemistry, functions of ancient
tools such as, dhol (grinding drum), swadeni, patan, Kukkutapatha
(crucible lid), Vahini (distillation apparatus), Puta (furnance), Bharani
(measuring vessel), nirvapayantra (cooling vessel) and khalvayantra
(mortar and pestle), etc.

Classification of analytical methods-classical and instrumental. Types of
instrumental  analysis.  Sample  preparations-dissolution  and
decompositions, Gravimetric techniques, Volumetric techniques, and |
safety in the analytical Laboratory.

Evaluation and reliability of analytical data:

deviation, Least square methods, regresswn coefﬁment E- tes
Chi-test.

Keywords: Instrumental Analysis, Sample Preparﬂatloﬁ  Gravimetric and
Volumetric Techniques, Analytical Accuracy-: ;:;:l\’recision, Statistical
Data Evaluation

Activities:
1. Problem Solving:

1. Practice sets on mean, standard deviation, accuracy, precision, and
error classification; .o

Solve statisticalp o’blems using F-test, t-test, and Chi-square test.

gravimetric and volumetric analyses.

t squares method and regression analysis in

i.
iii.
iv.

2. Poster Making Topics:
i. “Ancient Indian Analytical Tools and Their Scientific Significance
ii. “Types of Analytical Methods: Classical vs Instrumental
* ii. Statistical Tools in Analytical Chemistry
iv. Safety Protocols in Analytical Laboratories

3. Seminars:
1. Evolution of Analytical Chemistry: From Rasashastra to Modem
Techniques
1. Comparnison of Classical and Instrumental Analytical Methods
iil. Role of Statistics in Ensuring Data Accuracy in Chemistry.

15
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2 Spectro-Chemical Methods of Chemical Analysis-1 20

Atomic absorption spectroscopy (AAS): Principle, instrumentation,
production of atoms and ions, hollow cathode lamp, bumers, detectors,
sensitivity and detection limits in AAS, advantages and disadvantages of
AAS, chemical and spectral interferences, applications of AAS.

Spectro-Chemical Methods of Chemical Analysis-I1

Flamephotometry: Principle of flame photometry, theory,
instrumentation, combustion flames, detectors, and analysis of Na, K, Ca,
Mg, and Li.

Inductively coupled plasma Emission spectroscopy and Inductively
coupled plasma Mass spectrometry (ICP-AES, ICP-MS): Principle of
AES, instrumentation, plasma, AES detectors, quadrupole mass
spectrometers, difference between the two detectors, applications.

Keywords. Atomic Absorption Spectroscopy (AAS), Flame Photometry,
ICP-AES and ICP-MS, Plasma Source and Atomization, Mass and
Emission Spectrometry, Elemental Analysis Applications

Activities:

1. Problem Solving:
i. Calculation of concentration using Beer—Lambert Law.
ii. Detection limits and sensitivity analysis in AAS.
iii. Calculation of emission intensity vs concentration for Na*, K*, Ca?!,

etc.

iv. Detection hmits and sensitivity comparison between Flame
Photometry and ICP-MS.

v. Problems based on calibration curves in emission spectroscopy

2. Poster Making Topics:

i. Working and Instrumentation of Atomic Absorption Spectroscopy
and Flame Photometer.
ii. Working Principle and Instrumentation of Comparison between
Flame Photometry, ICP-AES and ICP-MS.
iii. Applications of AAS in Environmental and Clinical Chemistry
iv. Applications of ICP Techniques in Trace Metal Analysis.
v. Combustion Flames and Atomization Techniques in Spectroscopy.

3. Seminars/ Presentations:
1. Comparison of AAS with other Atomic Spectroscopic Methods (ICP-
AES, Flame Photometry)
ii. Role of AAS in Trace Element Detection in Food and Water
i1i. Application-based presentation on AAS in forensic, pharmaceutical,
or environmental analysis.
iv. Modem Applications of ICP-MS in Environmental Monitoring,

Use of Flame Photometry in Clinical and Agricultural Chemistry.

Wﬁw%—&w




X-ray Diffraction:

Bragg condition, Miller indices, X-Ray emission, Moseley Law, Duane
Hunt Law, Laue Method and Debye Scherrer method of X-ray structural
analysis of crystals, Crystal density, Structure of simple lattices and X-ray
intensities, structure factor and its relation to intensity and electron
density, phase problem. Description of the procedure for an X-ray
structure analysis, absolute configuration of molecules.

Keywords: X-ray diffraction, Duane Hunt Law, Debye Scherrer Equation, X-ray
structure analysis

Activities:

1. Problem Solving:
i.Bragg’s Law calculations: determination of d-spacing, wavelength,
and angle.
i1, Miller indices and interplanar distance in cubic lattices.
i1i.Crystal density using unit cell parameters.
iv.Calculations related to structure factor and intensity.

2. Poster Making:
i. Bragg’s Law and Crystal Structure Determination.
ii. X-ray Diffraction Techniques: Laue vs. Debye-Scherrer.
iii. Historical Milestones in XRD: Bragg, Moseley, and Beyond.

3. Seminars / Presentations:
i.Laue and Debye-Scherrer Methods: Applications in Modem
Crystallography.
ii. Miller Indices and Their Role in Crystal Planes Identtfication.
iit. Comparison of X-ray Emission and Diffraction Methods.
iv. Applications of XRD in Drug Design, Materials Science and
Nanotechnology.

20

Differential and Thermal methods of analysis:

Principles and instrumentation of TG and DTA. Complementary nature of
TG and DTA. Differential scanning calorimeter (DSC). Applications of
thermal methods in analytical chemistry.

Keywords: Thermogravimetric Analysis (TGA), Differential Thermal
Analysis (DTA) and DSC, Thermal Methods in Analytical Chemistry

Activities:

1. Problem Solving:

1. Calculation of mass loss and enthalpy change from TG/DSC c{.u-ves.

15
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it. Analysis TG and DTA plots for decomposition steps and thermal
transitions.

2. Poster Making:
1. TG vs DTA vs DSC: Working Principles and Applications.
ii. Thermal Methods in Material and Pharmaceutical Analysis.

3. Seminars /Presentations:
i. Complementary Nature of TGA and DTA in Material Analysis.
ii. Instrumentation and Interpretation of TG/DTA/DSC Curves.
iii. Structure Factor, Intensity, and Crystal Symmetry in XRD.
iv. Comparative Case Study: TG-DTA Analysis of Organic vs
Inorganic Materials.

Hyphenated Techniques: Introduction of hyphenated techniques and
their sensitivity levels.

Gas Chromatography-Mass Spectrometry (GC-MS) Technique:
Introduction, Instrumentation, interface and applications

Liquid Chromatography- Mass Spectrometry (LC-MS) technique:
Introduction, instrumentation, interface (ESI, APCI, APPI), Time-of-
flight analyzer, Quadrupole analyzer and applications.

Keywords: Hyphenated Analytical Techniques, GC-MS (Gas
Chromatography—Mass Spectrometry), LC-MS (Liquid Chromatography
—Mass Spectrometry), Ionization Interfaces (ESI, APCI, APPI),
Analytical Sensitivity and Applications

Activities:

1. Problem Solving Activities:
i. Interpretation of GC-MS/LC-MS spectra to identify unknown
compounds.
ii. Compare sensitivity and selectivity of GC-MS vs. LC-MS.

2. Poster Making;
i. Hyphenated Techniques.
1. GC-MS vs LLC-MS: Principles, Interfaces, and Applications.

3. Seminars/ Presentations:
1. Hyphenated Techniques in Pharmaceutical Analysis.
ii. Instrumentation and Applications of GC-MS.
i1i. LC-MS Interface Technologies: ESI, APCI and APPIL.
iv. Role of TOF and Quadrupole in Advanced Molecular Analysis.
v. Working Principle and Block Diagram of GC-MS and LC-MS.
vi. Hyphenated Techniques for Trace Analysis in Forensics and Food

Safety. >§u/z\

20
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Part C-Learning Resources
Text Books, Reference Books, Other Resources

Suggested Readings:
Books

1. Sharma, P.V., Rasashastra, Bhaishajya Kalpana, Chaukhambha Bharati Academy,
Varanasi.

2. Christian, G.D. Analytical Chemistry, John Wiley.

3. Skoog, D.A., West, D.M., Holler, F.J. Fundamentals of Analytical Chemistry, W.B.
Saunders.

4. Willard, H.A., Merritt, L.L., Dean, J A, Instrumental Methods of Analysis.Van
Nostrand, New York.

5. Skoog, D.A., West, D.M. Principles of Instrumental Analysis, Holt Rinehart and
Winston, New York.

6. Robinson, K.A. Chemical Analysis, Harper Collins Publishers, NewYork.

7. Mendham, J., Denney, R.C., Bames, J.D., Thomas, M.JK., Vogel’s Textbook of
Quantitative Chemical Analysis, Pearson Education.

8. Settle, F.A., Handbook of Instrumental Techniques for Analytical Chemistry, Prentice
Hall.

Suggested equivalent online courses and Web sources:

» https://archive nptel.ac.in/course html
> https://ugcmoocs.inflibnet.ac.in/index. php/courses/moocs
» https://swayam.gov.in‘explorer

Maximum Marks: 100
Internal Assessment (CCE):40
External Assessment (UE): 60

luation (CCE) Methods will be based on the | Marks

Continuous amumulaﬁve _Eva
following defined components:
a Class Tests
b. Presentation/Assignment/Quiz/Group Discussion
c. Appropriate weightage of attendance in the Class
Total 40
External Assessment e
Theory Paper as per University Examination

Grand Total oo o e
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For 2-Year PG Programme
(Scheme B-1)
With Major Practicum Component
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Varanast.

Christian, G.D. Analytical Chemistry, John Wiley.

. Skoog, D.A., West, D.M., Holler, F.J. Fundamentals of Analytical Chemistry, W.B.
Saunders.

. Willard, H.A., Merritt, L.L., Dean, J.A., Instrumental Methods, ofy

Nostrand, New York. ae

. Skoog, D.A., West, D.M. Principles of Instrumental Analysis, Holt Rinehart and

Winston, New York.

. Robinson, K.A. Chemical Analysis, Harper Collins Publ shers NewYork.
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Quantitative Chenncal Analy515 Pearson Educanon
Settle, F.A., Handbook of Instrumental Techmqups fgﬁﬂnalyucal Chemistry, Prentice
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For 2-Year PG Programme
(Scheme B-1)

With Major Practicum Component

CHEMISTRY-CORE (PRACTICUM) SYLLABUS

Progm: 2-Year PG

M.Sc. IIT Semester

Semester-I1I

Session: 20% .26

4.

sTotal Marks

Subject— Chemistry g&%% B
1 | Course Code PC-31 % "%};i%é
2 [ Course Title Advanced Spectroscopic Techniques and Applications
3 | Course Type PRACTICUM Course
4 | Course Upon successful completion of this 'qufée, learners will be able to:
Learning '
Outcomes > Analyze the electronic spectra of transition metal coordination
(CLO) complexes using Tanabe-Sugano diagrams.
> Interpret X-ray. photoelectron spectroscopy (XPS) data to
determine core:] Mmdixj_lgﬁ- energies and relate them to chemical
enwronments )
» Determine the pKa of acid-base indicators using colorimetric
techniques.
» Analyze nuclear magnetic resonance {(NMR) spectra to interpret
. structural features and calculate coupling constants.
> Integrate theoretical spectroscopic principles with experimental
- data for the qualitative and quantitative analysis of complex
molecules.
5 Credlt Value Practical-04
Maximum Marks: Total 100 Minimum Passing

University Exam (UE)-60, CCE-40 Marks: 40

Total No. of Lectures- utorials—Practal (08 hours pr wek):
L-T-P: 0-0-120 (Total Hours)

A. Assignments/Practice/ Survey/Fieldwork

No. of

B. List of Experiments to be performed in laboratory

Hours: 120

1.

Electronic spectral analysis of transitional metal-based coordination complex
e.g., (i). Potassium trioxalato chromate (II) complex and (ii). Nickel (II)

Dimethy| Glyoximate (DMG) complex using Tanabe- -Sugano diagram.

= oy === {5’/{7
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2. Interpretation of XPS spectra, calculate the core binding energies, assign the
peaks and explain the variation in core Binding Energies.

3. Determination of pKa of an indicator (e.g., methyl red) by colorimetric

method. |

Spectral Interpretation/ Calculations using IR technique.

Spectral Interpretatiory Calculations using NMR technique.

Spectral Interpretation/ Calculations using Mass spectrometry technique.

Spectral Interpretation/ Calculations using UV-Visible/ Electronic techniques.

Structure elucidation of unknown compounds using UV-Visible, IR, NMR,

Mass speciral data.

N

" Text Books, Reference Books, Other Resources

Suggested Readings:
Books

1. Gauglitz, Giinter; Moore, Dr. David S. Handbook of Spectroscopy: Second, Enlarged
Edition, Wiley-VCH.

2. Pavia, Donald L.; Lampman, Gary M.; Kriz, George S. Introduction to Spectroscopy,

Cengage Learning.

3. Inamdar, Nazma N. Solving Spectroscopy Problems: A Basic Approach, N.S.
Publications.

4. Feinstein, Karen. Guide to Spectroscopic Identification of Organic Compounds, White
Science Publishing.

5. Bandyopadhyay, A K. Nanomaterials, New Age Intenational Publishers.
Suggested equivalent online courses and Web Sources:
(All URLS accessed in April 2025)
» https://archive nptel ac in/course html

¥ hittps://ugcmoocs.inflibnet.ac.in/index.php/courses/moocs

> hittps://swayam.gov.in/explorer

Maximum Marks: 100
Internal Assessment (CCE): 40
External Assessment (UE): 60

J ouous and Cumulative Evaluation (CCE) Method ' ..
based on following defined components:

a.| Class/ Laboratory Practical Tests

b.| Seminar/ Demonstration/ Viva voce/ Lab Record etc.

¢. | Appropriate weightage of attendance in the Class

Total 40

Practicum Paper as per University Examination

Total 60
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For 2-Year PG Programme
(Scheme B-1)

With Major Practicum Component
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Edition, Wiley-VCH.
Cengage Learning.
Publications.

Science Publishing.
5. Bandyopadhyay, A.K. Nanomaterials, New Age International Publishers.
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3  https://swayam.qov.in/explorer

1. Gauglitz, Ginter; Moore, Dr. David S. Handbook of Spectroscopy: Second, Enlarged
2. Pavia, Donald L.; Lampman, Gary M.; Kriz, George S. Introduction to Spectroscopy,
3. Inamdar, Nazma N. Solving Spectroscopy Problems: A Basic Approach, N.S.

4. Feinstein, Karen. Guide to Spectroscopic Identification of Organic Compounds, White
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For 2-Year PG Programme
(Scheme B-1)

With Major Practicum Component

CHEMISTRY-CORE (PRACTICUM) SYLLABUS
M.Sc. HI Semester

" Program: T

Semester-I1I | Session: 202526

- Subject— Chemistry

i
e msg;,

1 | Course Code PC32

2 | Course Title Advanced Analytical Chemistry T

3 | Course Type PRACTICUM Course gz“* %

4 | Course Upon successful completion of this Counse*zleagners will be able to:
Learning > Estimate functional groups such as 6 nitro, hydroxyl, and
Outcomes

carboxylic in organic compound@tﬁmgw assical analytical methods.
(CLO) St

» Determine the strength and Eﬁncentratlon of biologically important
N %
molecules mcludmggl cines glucose, and phosphate.

» Identify plant pig_me an calculate retention factor (Rf) values
using paper qnchhin “yervchromatogxaphy techniques.

> Perform th chroma’tographlc separation of amino acid mixtures and
1nterpre§th%msults

> Conguct *iqspiécnoscoplc estimations of amino acids, proteins,
cﬁboﬁydrates aspirn, and caffemne with accuracy and precision.

) eim'mme reaction kinetics, such as the rate constant for sugar
%?ﬁ’vemon using polarimetry.

: y> Calculate the equivalent and molecular weight of organic acid

samples using direct titration methods.

> Apply a range of analytical chemistry techniques to evaluate the
composition and properties of chemical and biological samples.

Ml %
5 [*Gredit Value

Total No. of Lectures- Tutorials-
L-T-P: 0-0-120 (Total Hours)

Practical-04
6 | Total Marks Maximum Marks: Total 100 ] Minimum Passing
University Exam (UE)-60, CCE-40 Marks: 40

ours per week):

A. Assignments/Practice/ Survey/Fieldwork

No. of

B. List of Experiments to be performed in laboratory

Hours: 120

%@V@XW% &
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10.
11.

Estimation of Amino, Nitro, Hydroxyl, and Carboxylic groups.

Estimation of the strength of Glycine.

Estimation of Glucose.

Identification of pigments in the plant leaves and calculation of retention
factor (Rf) values by paper/TLC chromatography.

Separation of amino acids mixture by paper chromatography.

Spectroscopic estimation of Amino acids, Proteins, Carbohydrates ASpll'lIl
and Caffeine.

Determination of rate constant for inversion of sugar us;mg Polax;lmeter

\“'y?"

Determination of equivalent weight and molecular Awexght of an organic

acid sample by the direct titration method.
Determination of Phosphate concentration masgﬁ : nf(‘
Calculation of mass loss and enthalpy change frgm I G/DSC curves.

Theoretical Analyms of TGA, DTA amj BS’ I ts for decomposition steps

Suggested Reading

Books

?E”}

. Vogel, Y‘;zﬁ‘ebs Textbook of Quantitative Chemical Analysis, Pearson
Ong’“'%ﬁ

Edu
S&g\g" ‘A., West, DM, Holler, F.J. Fundamentals of Analytical

hemistry, Cengage Learning.

) ..1Wﬂlard H.H., Memitt, L.L., Dean, J.A., Settle, F.A. Instrumental Methods

6PAnaly51s CBS Publishers & Distributors.

Chatwal, G.R., Anand, S.K. Instrumental Methods of Chemical Analysis,
Himalaya Publishing House.

Khopkar, SM. Basic Concepts of Analytical Chemistry, New Age
International Publishers.

Vogel, A.l. Laboratory Manual of Organic Chemistry, Longman Group
Ltd.

Plummer, D.T. An Introduction to Practical Biochemistry, McGraw-Hill.

Suggested equivalent online courses and Web Sources:

> https://archive.nptel.ac.in/course. html

» https:/fugcmoocs.inflibnet.ac.in/index.php/courses/moocs

» htips://swayam.gov.in/explorer
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Maximum Marks: 100
Internal Assessment (CCE): 40
External Assessment (UE): 60

based on following defined components:

Continuous and Cumulative Evaluation (CCE) Methods will be

i

Marks

a. | Class/ Laboratory Practical Tests

b.| Seminar/ Demonstration/ Viva voce/ Lab Record etc.

c. | Appropriate weightage of attendance in the Class

Total

A ETE

" Practicum Paper as per Univeity Examination

40

Ttal
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For 2-Year PG Programme
(Scheme B-1)
With Major Practicum Component
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LG P JE&SHl-
L-T-P: 0-0-120 (@< ©)
3. TSN/ W/ Fae v/ Biesdd HRSH!
4. FARTITAT § (34 oH ard 94l ot g4t —| @t e
120
1. 3/, AT5el, gIganadd aul Blaliadd YHg! &I 3Tha (Estimation)

HIN|

2. TSR DI KAl (strength) 1 3MTHer ST

3. TP DI SHThT P

4. e By & qufe! (pigments) B I5AM BT Td AR/ATad]
HREITE] gR1 RS thaex (Rf) A &1 TT0HT 6|

5. UUR B! gRT 3RfiH) et & 0T o1 gYEHRUI BT

6. oniFY on@, WA, Plelrgge, URURA aul $BH BT WaRel®
3FTHH BT

7. WWWW%%W(invemion)ﬁﬁam(rate
constant) &I At s

8. Tl BralRe 3@ & Telid UR (Equivalent weight) Td 3HUI[dH UR
(Molecular weight) I W&l Tge Y fafd gR o

9. ﬁ%%ﬁW(Phosphete)aﬂmﬁﬁml

10. TG/DSC &d ¥ GHAM BT (Mass loss) €6 Tl qRad= (Enthalpy
change)ﬁ'-‘TUH'El

11. TGA, DTA 3R DsC wWica @ Jgifds fawawu, fages ol
{Decomposition steps) MR s HehHYI (Thermal transitions) % ferT|

12. 91 & A (Bragg's Law) P JWRT ISP d-spacing, dIeE]
(wavelength) 3R B} (angle) | @E@H RS
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1. Vogel, A.l. Vogel’s Textbook of Quantitative Chemical Analysis, Pearson Education.

2. Skoog, D.A., West, D.M., Holler, F.). Fundamentals of Analytical Chemistry, Cengage
Learning.

3. Willard, H.H., Merritt, L.L.., Dean, J.A,, Settle, F.A. Instrumental Methods of Analysis,
CBS Publishers & Distnbutors.

9@@V2éy o Jé&;;
W;gﬂ.w%




00008000000 000000000000000006000000000000¢

4. Chatwal, G.R., Anand, S.K. Instrumental Methods of Chemical Analysis, Himalaya
Publishing House.
5. Khopkar, S.M. Basic Concepts of Analytical Chemistry, New Age International

Publishers.
6. Vogel, A1 Laboratory Manual of Organic Chemistry, Longman Group Ltd.
7. Plummer, D.T. An Introduction to Practical Biochemistry, McGraw-Hill.
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For 2-Year PG Programme
(Scheme B-1)
With Major Practicum Component

CHEMISTRY-CORE (THEORY) SYLLABUS

M.Sc. IV Semester
Program: 2-Year PG | Semester-IV | Session: 2025-26
Sub;ect— Chemistry
1 { Course Code | CCH41(T) i,
2 | Course Title Bio-Organic and Bio-Inorganic Chemistry L o N
3 | Course Type | CORE Course o RN
4 | Pre-requisite To study this course, students must have Ch emls ii) of the
subjects in B.Sc. Degree Course : o
5|Course | ey
Learning Upon successful completion of this Course, ;ners will be able to:
?C“]fg)mes » Explain the structure and functhn%of ,gmetal containing proteins

involved in biological electron, l:ransfe:

> Describe the role of cytochromes ron-sulfur proteins, and models of
nitrogen fixation.

» Discuss the blologlcal mgmﬁcance of bulk and trace metals, and the
mechanism of i lon pumps

> Interpret the slructure, spectra, and oxygen-binding properties of
metalloporphyrins.

» Explain the function of heme proteins such as hemoglobin,
myoglobin, and cytochrome P-450.

> Describe the catalytic mechanisms of metalloenzymes, including
copper, molybdenum, and zinc enzymes.

» Understand the role of vitamin-derived coenzymes and metal ions in
enzymatic activity.

» Classify enzymes and explain active site identification and types of
mhibition.

» Describe enzyme catalytic mechanisms such as acid-base, covalent,

and transition state stabilization.

> Identify and classify the types of reactions catalyzed by enzymes.

6 | Credit Value Theory—06

7 | Total Marks Maximum Marks: Total 100
University Exam(UE)-60, CCE-40

-

;‘/@éﬁif o == & Y

Minimum Passing

Eks: 40
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Total No. of Lectures-Tutorials-Practical (L-06 hours per week):
L-T-P:90-0-0 (Total Hours)

Transfer and Metal Ions in Biology:

Use of metals such as iron, copper, and zinc in traditional Indian medicine as
described in Sushruta Samhita. Early understanding of metal ion functions
through mineral-based formulations (Bhasmas). Contributions of Nagarjuna to
ancient Indian metallurgical practices.

Structure and function of metal of proteins in electron transport
processes, cytochromes, ion-sulfur proteins, and synthetic models.
Biological nitrogen fixation, and its mechanism, nitrogenase, Chemical
nitrogen fixation.

Bulk and trace metals with special reference to Na, K, Mg, Ca, Fe, Cu,
Zn, Co, and K+/Na+ pump.

Keywords: Electron Transport, Iron-Sulfur Proteins, Nitrogen Fixation,
Trace Metal Ions, Na'/K* Pump

Activities:

1. Poster/Chart Making Activities:

i. Poster on “Metals in Life”: Including ancient (Ayurvedic/
Bhasma) and modem (biochemical) uses of metals.

ii.  Chart of Metal-Containing Proteins: Students can make a chart
showing structure and function of proteins like cytochromes,
hemoglobin, plastocyanin, and tron-sulfur proteins.

iil.  Timeline of Ancient Metallurgy to Modem Biochemistry: From
Sushruta and Nagarjuna to the discovery of nitrogenase and
synthetic catalysts.

iv.  Bioinorganic Periodic Table Chart: Highlight biologically
essential metals and their sources, functions, and toxicity levels.

2.. Seminar/Presentation Topics:
1. Sushruta and the Chemistry of Bhasmas: Historical insights into

the medicinal use of metals in India.

i.  Nagarjuna: India's Early Chemist and Metallurgist: Focus on
contributions to Rasashastra and metallurgical techniques.

iii.  Metals at the Heart of Life: Electron Transport Proteins:
Cytochromes, iron-sulfur clusters, copper proteins.

iv. Nitrogen Fixation: Nature’s vs. Industry’s Approach: Biological
(Nitrogenase) vs. Haber-Bosch.

V. Trace Elements in Human Health and Disease: Roles of Fe, Zn,
Cu, Co; Deficiency and toxicity disorders.

vi, K*/Na* Pump: The Cellular Battery: Role in nerve impulses,
osmoregulation, and drug targets.

Unit Topic No. of
Lectures
1 Indian Knowledge System and its relationship with Electron 15
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Metalloporphyrins: 20
Introduction, Structure and optical spectra; heme. proteins: magnetic
susceptibility, EPR and electronic spectra; hemoglobin and myoglobin:
molecular structures, thermodynamics and kinetics of oxygenation,
electronic and spatial structures, synthetic oxygen carriers, model
systems; iron enzymes, peroxidase, catalase and cytochrome P-450.
Keywords: Heme Proteins, Oxygen Binding, Spectroscopic Techniques,
Synthetic Oxygen Carriers, Cytochrome P-450
Activities:
1. Problem-Solving Activities:
i.  Spectral Analysis Practice: Interpret UV-Vis spectra of
hemoglobin in oxy and deoxy forms.
ii. EPR/Magnetic Data Interpretation: Analyze spin states of Fe in
heme proteins.
iii. Kinetics Challenge: Calculate rate constants for O»
binding/unbinding in Mb/Hb.
2. Poster/Chart Making Activities:
1. Structure of Metalloporphyrins: Show porphyrin ring, metal
center, and axial ligands.
ii.  Chart of Heme Proteins: Include function, metal center, spin
states, spectroscopic techniques.
iii. Comparison Poster: Hemoglobin vs. Myoglobin — structure,
function, kinetics, thermodynamics.
iv.  Enzyme Pathways: Cytochrome P-450, Peroxidase, and Catalase
with reaction mechanisms.
v.  Synthetic Models: Poster showing synthetic analogs of heme and
their applications.
3. Seminar/Presentation Topics:
i.  Metalloporphyrins: Nature’s Functional Macrocycles
1. Oxygen Transport: Hemoglobin vs. Myoglobin.
iii. Iron Enzymes and Reactive Oxygen Species.
iv.  Synthetic Oxygen Carriers: From Bench to Biomimicry.
v.  Role of Cytochrome P-450 in Drug Metabolism.
20

Metalloenzymes:

General introduction, Copper enzymes, superoxide dismutase,
cytochrome oxidase and ceruloplasmin, Coenzymes, Molybdenum
enzyme: xanthine oxidase, Zinc enzymes: carbonic anhydrase, carboxy
peptidase and interchangeability of zinc and cobalt in enzymes, Vitamin
B> and Bi2 coenzymes, Iron storage, transport, biomineralization and
siderophores, ferntin and transferrins. Hemocyanin and Hemerithrin.

ﬁww
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Keywords: Copper Enzymes, Zinc Metalloenzymes, Vitamin Bz
Coenzymes, Iron Transport Proteins, Hemocyanin & Hementhrin

Activities:
1. Problem-Solving Activities:
i.  Maich enzymes to their metal cofactors.
ii.  Analyze the mechanism of superoxide dismutase or carbonic
anhydrase.
iii.  Trace the role of cobalt in Vitamin Bi>-mediated reactions.
iv.  Compare functions of ferritin and transferrin.

2. Poster/Chart Making Activities:
i.  Chart of metalloenzymes with metal, function, and location.
ii. Reaction mechanism diagrams (e.g., carbonic anhydrase,
xanthine oxidase).
iit.  Poster on iron metabolism (storage, transport, siderophores).
iv.  Vitamin Bi: structure and coenzyme role chart.
v.  Comparative chart: Hemocyanin vs. Hemerythrin.

3. Seminar/Presentation Topics:
1.  Zinc enzymes and metal interchangeability (Zn « Co).
ii.  Role of Vitamin B in biological reactions.
iii.  Iron storage and transport: Ferritin, transferrin, siderophores.
iv.  Oxygen transport proteins.

Enzymes:

Introduction, Chemical and Biological catalysis, remarkable properties
of enzymes, Nomenclature and classification, concept and identification
of active site by use of inhibitors, reversible & irreversible inhibition.

Mechanism of Enzyme Action: Transition state theory, Orientation and
steric effect, acid-base catalysis, covalent catalysis.

Co-Enzyme Chemistry: Cofactors as derived from vitamins,
coenzymes, prosthetic groups, apoenzymes, Structure and biological
functions of coenzyme A

Enzyme Models: Host-guest chemistry, chiral recognition and catalysis,
molecular recognition, molecular asymmetry and prochirality,
Cyclodextrins, cyclodextrin-based enzyme models, calixarenes,
ionophores, micelles, synthetic enzymes or synzymes.

Keywords: Enzyme Catalysis, Active Site Identification, Enzyme
Inhibition, Transition State Theory, Chiral Catalysis, Synthetic Enzyme
Models, Co-enzymes, Host-guest chemistry

frars’

20
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Activities:
1. Problem-Solving Activities:

1. Compare chemical vs. biological catalysis with examples.
il. Identify enzyme active sites using inhibttor interaction data.
1il. Identify coenzymes derived from specific vitamins
iv. Differentiate between coenzymes, prosthetic groups, and
apoenzymes.
v. Analyze a reaction pathway involving Coenzyme A and explain
its functional role.

2. Poster/Chart Making Activities:
1. Poster on enzyme properties (specificity, efficiency, regulation).

ii. Chart: Enzyme classification with examples from each class.
ni. Diagram of active site interaction with competitive/non-

competitive inhibitors.

iv. Mechanisms chart: acid-base, covalent catalysis, orientation
effects.

v. Chart: Classification of cofactors with example and vitamin
sources.

3. Seminar/Presentation Topics:

i. Chemical vs. Biological Catalysis: A comparative study.
1i. How Enzymes Work: Role of active sites and inhibition.
1. Mechanisms of Enzyme Action: From transition state to catalysis.

iv. Cofactors and Coenzymes: Chemical Nature and Biological Importance.

v. Chiral Recognition and Prochirality in Enzyme Action.

Kinds of Reactions Catalyzed by Enzymes:

Nucleophilic displacement on a phosphorus atom, multiple displacement
reactions and the coupling of ATP cleavage to endergonic processes.
Transfer of sulphate, addition and elimination reactions, enolic
intermediates in isomerization reactions, fB-cleavage and condensation,
Enzyme catalyzed carboxylation and decarboxylation.

Keywords:  Catalysis Mechanisms, Nucleophilic Displacement,
Molecular Recognition

Activities:
1. Problem-Solving Activities:
1. Identify reaction types (e.g., nucleophilic displacement, B-
cleavage)
ii.  Analyze ATP-coupled reactions and determine which step is
endergonic/exergonic.
1i.  Match enzymes with their catalyzed reactions (e.g., isomerases,

lyases, carboxylases).
Q)

15
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2. Poster/Chart Making Activities:
i. Flowchart of different enzyme-catalyzed reactions with
examples.
ii. Mechanism posters: ATP-coupled reactions and energy
diagrams.
ili. Reaction mechanism diagram: nucleophilic substitution at
phosphorus atom.
iv.  Chart showing carboxylation and decarboxylation enzymes in
metabolic cycles.

3. Seminar/Presentation Topics:
i. Enzymatic Nucleophilic Displacement on Phosphorus:
Mechanism and relevance.
ii.  ATP Hydrolysis: Driving Endergonic Biological Reactions.
iti.  Enzymes in Addition, Elimination, and B-cleavage Reactions.
iv.  Enolic Intermediates in Enzyme-Catalyzed Isomerizations.
v. Role of Carboxylases and Decarboxylases in Metabolic
Pathways.

Text Books, Reference Books, Other Resources

10.
11
12
13.

14.

15.

Suggested Readings:
Books

Dash, B., Sharma, R K., Sushruta Samhita, Chaukhambha Sanskrit Series, Varanasi.

Ray, P.C., A History of Hindu Chemistry: From the Earliest Times to the Middle of the
Sixteenth Century A.D., The Bengal Chemical and Pharmaceutical Works Ltd.

Lippard, S.J., Berg, J.M., Principles of Bioorganic Chemistry, Panima Publishing
Corporation.

Ochiai, E.I., Bioinorganic Chemistry — An Introduction, Allyn and Bacon Inc.

Hughes, M.N_, The Inorganic Chemistry of Biological Processes, Wiley.

Hanzlik, R.P., Inorganic Aspects of Biological and Organic Chemistry, Elsevier Academic
Press.

Metzler-Nolte, N., Kraatz, H., Concepts and Models in Bioinorganic Chemistry, Wiley-
VCH. :

Addison, W., Cullen, W.R., Dolphin, D., James, B.R., Biological Aspects of Inorganic
Chemistry, John Wiley & Sons.

Stryer, L., Biochemistry, W.H. Freeman & Co.

Palmer, T., Understanding Enzymes, Prentice Hall.

Colhin, J.S., Enzyme Chemistry: Impact and Applications, Chapman and Hall.

Nelson, D.L., Cox, M.M., Lehninger Principles of Biochemistry, W.H. Freeman,
Crichton, R.R., Biological Inorganic Chemistry: A New Introduction to Molecular
Structure and Function, Academic Press (Elsevier).

Kaim, W_, Schwederski, B., Bioinorganic Chemistry: Inorganic Elements in the Chemistry
of Life, Wiley.

Scott, R A, Metalloprotein Active Site Assembly: Mechanisms of Metal Ion Homeostasis
and Transfer, Wiley.

6. Sigel, A , Sigel, H., Sigel, RK.O., Metal fons in Life Sciences, Springer.
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17. Wilson, K., Walker, J., Principles and Techniques of Biochemistry and Molecular
Biology, Cambridge University Press.

Suggested equivalent online courses and Web Sources:

> hitps://archive.nptel.ac.in/course.html

¥ htips://ugcmoocs.inflibnet ac.in/index.php/courses/moocs

> hitps://swayam.gov.in/explorer

Maximum Marks: 100
Internal Assessment (CCE): 40
External Assessment (UE): 60

Continuous and Cumulative E ased on the
following defined components:

luation (CCE)Methods will be b

a. Class Tests

b. Presentation/Assignmg Qq 7] Group Discussion

c. Appropriate weilgﬁu,wfﬁ’”*gg’**tifgé attendance in the Class

Total

Theory Paper as per University Examination

Total 60
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For 2-Year PG Programme
(Scheme B-1)
With Major Practicum Component
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I F1H WOl 3R wifd® 93 | saaei- RIFEIT a7 UTg
391 BT T

gy dfgar 7 aftfa uruike urd fafsen & dieg, dier 3R s
ot ergait o1 IuEi | | sred B (4 ) S AT I
YT TG BT 31 WRMAS 9 U uRdg urgesd wyrelf i
AT b7 ARTEH |

Aigd ¥ WA o Uy &1 Wa1 IR T Sfae Ageq Ml

Na, K, Mg, Ca, Fe, Cu, Zn, Co, 3R K+/Na+ U7 & 329 def & gy
e 3R ¢ U1l

uR fdg @193): 3aaci uRagd, SR -Gedr Wi, AgeloH
e, 29 Bed 3GH, Na*/K* O

afafaféar:

1. MRY/ATE §111 &t Tfafafay:

i, Sila o1 IR ORex: U1geft & U (emgdiee / v @ik
YAF (AT IAAE) ST G|

ii. S, TREATAA 3R dig- Yeh U ol Wi &t
Y31 3R ®1d &) 211 e A S 9Ha § |

iii. WA UrgeRd ¥ YA W9 IWIHA ad Bt THIRET: Y 3R
AT ¥ AR Aol 3R Ridfe® IaR® 3 Wiel e |

iv. Wg-3BIdHS 3fdd RN A1E: IH =0 F AaRaH sl

3R 9P Ardl, PrAT 3N AN F TR R TS |
\ o
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3.. AR/l fawa:

i Y IR 1T BT TR : R H Yigsll & vy Jugin &t
YRR Siqer |

ii. TS : HRd & YRS TWER 3R YIgHH!: WG R
UIHH dd-ieh] O dTgH W & Higd)

iii. Sflg & P W UIgE IACIF URag WdH: AEIPIA, de-
Hehs g, diE Ui |

iv. TIgeoH R UPHfa FI| IEW &1 eI Sfd® (
AgCIoe ) Td geR-diY !

v. {9 WA AR IFTH ¢ dd: Fe, Zn, Cu, Co DI YfHHIT Bt
IR fauraea f[aaR|

vi. K*/Na* U0 Sger e dieT amam, o faffaem @R
%al &l W YA

HeTauRfpiR-a :

ofvag, WREAT 3R Yty Wagh; 9 WidH: gaaiy ddeiiadl,
PR 3R gaaee Waer, Surdie iR TrivafeT: smufds
TR, SR 3R ATRfSHIeo #1 nfaw!, sdeciae iR
IR, dectdl 3R GiEeidid 1-4501

fRiafesd sfiefivH arg®, Aigdidid dl-450

nfafaftrt:
1. AW GHIYH Tafafr.
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01T Mb/ Hb |
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20

o

Sher 4
= & S



N ENNEALNMNMENENENNNENNENNNNNNN NN NN NN NXNNNNRXN NN N
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Ray, P.C., A History of Hindu Chemistry: From the Earliest Times to the Middle of the
Sixteenth Century A.D., The Bengal Chemical and Pharmaceutical Works Ltd.

Lippard, S.J., Berg, JM., Principles of Bioorganic Chemistry, Panima Publishing
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Ochiai, E.1, Bioinorganic Chemistry — An Introduction, Allyn and Bacon Inc.

Hughes, M.N., The Inorganic Chemistry of Biological Processes, Wiley.

Hanzlik, R.P., Inorganic Aspects of Biological and Organic Chemistry, Elsevier Academic
Press.

Metzler-Nolte, N., Kraatz, H., Concepts and Models in Bioinorganic Chemistry, Wiley-
VCH.

- Addison, W., Cullen, W.R,, Dolphin, D., James, B.R., Biological Aspects of Inorganic

Chemistry, John Wiley & Sons.
Stryer, L., Biochemistry, W H. Freeman & Co.

10. Palmer, T., Understanding Enzymes, Prentice Hall.

1.
12.
13.

Collin, 1.S., Enzyme Chemistry: Impact and Applications, Chapman and Hall.

Nelson, D.L., Cox, M.M., Lehninger Principles of Biochemistry, W.H. Freeman.
Crichton, R.R., Biological Inorganic Chemistry: A New Introduction to Molecular
Structure and Function, Academic Press (Elsevier).

14. Kaim, W., Schwederski, B., Bioinorganic Chemistry: Inorganic Elements in the Chemistry

15.

of Life, Wiley.
Scott, R.A_, Metalloprotein Active Site Assembly: Mechanisms of Metal Ion Homeostasis
and Transfer, Wiley.

16. Sigel, A_, Sigel, H., Sigel, RK.O., Metal Ions in Life Sciences, Springer.
17. Wilson, K., Walker, J., Principles and Techniques of Biochemistry and Molecular Biology,

Cambridge University Press.
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For 2-Year PG Programme
(Scheme B-1)
With Major Practicum Component

CHEMISTRY-CORE (THEORY) SYLLABUS

Program: 2-Year PG

M.Sc. IV Semester

Semester-IV | Session: 2025-26

Subject— Chemistry

1 | Course Code | CC42(T)

2 | Course Title Advanced Medicinal Chemistry

3 | Course Type CORE Course

4 | Pre-requisite To study this course, students must have Chemistr

subjects in B.Sc. Degree Course

5 | Course Upon successful completion of this Cogrse, Teg s will be able to:
Learning .
Outcomes inal Chemist, Lipinski
(CLO) ess,

¥ogies of molecular modeling
ad optimization, prodrugs, and

stants, and steric effects.
armacokinetics processes of absorption, distribution,
apd elimination, and their significance in drug

: formation, dose-response relationships, and toxicology

vant to medicinal chemistry,

lassify and explain the synthesis, mode of action, and structure—

activity relationships of sedatives, hypnotics, analgesics, and

antipyretics.

» Describe the chemistry, classification, and antibacterial mechanism
of sulpha drugs and antimalarial agents, including key representative
compounds.

» Differentiate between local and general anaesthetics, explaining
their mechanisms of action and structural features influencing
activity.

> Discuss antineoplastic agents including alkylating agents,
antimetabolites, carcinolytic antibiotics, mitotic inhibitors, and
recent advances in cancer chemotherapy.

6 | Credit Value Theory-06
7 | Total Marks Maximum Marks: Total 100 Minimum Passing
University Exam(UE)-60, CCE-40 Marks: 40
2 /3 aud W

el = b
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of Lectures-Tutonals-Pracncal (L-06 hours per week):

Indian Knowledge System and its relevance to Drug Design and
Development:

The Tridosha theory (Vata, Pitta, and Kapha) like a biological receptor
model. Contributions of Indian Medicinal Chemist in drug discovery.

Drug design and development of new drugs, Concepts of Jeag

structure—activity relationship (QSAR) and the
QSAR approaches, Concepts of drug receptors ah

drug-—receptor interactions. \ AV

Physicochemical parameters affectingy g Jaction: lipophilicity,
partition coefficient, electronic iopizafiqr "“». tants, steric parameters,
Shelton parameters, surface a ti Aty pargmetfers, and redox potentials.

Lipinski Rule of Five an%b i\ Drug-Likeness:

la%ived compounds (e.g., curcumin,

__""eiu to modem drug likeness criteria, ShOWiﬂg

Many Ayurvedic %
ashwagandhohde

Problem-Solving Exercises:
1. Analyze a drug molecule and identify whether it violates

ch
Lipinski’s Rule of Five.

. Predict the effect of changing functional groups using SAR and
bicisosterism.

iii.  Explain how a prodrug is converted to an active drug in the
body.

iv.  Match drug-receptor interaction theories (occupancy, rate,
induced fit) to given drug examples.

v.  Calculate physicochemical parameters (e.g., partition
coeflicient) for a drug candidate.

Total No.

L-T-P: 90-0-0 (Total Hours)

Unit Topic No. of
Lectures

1 20

/

o PO




2. Poster Making:
i.  Poster on the Tridosha theory as a biological receptor model.
ii.  Chart illustrating steps in drug design and development.
ili.  Visual explanation of SAR, isosterism, and bioisostenism.
iv.  Diagram showing drug-receptor interaction theories.
v. Lipinski’s Rule of Five and examples from Ayurvedic
compounds.
vi.  Poster highlighting contributions of Indian medicinal chemists.

3. Seminar Presentation:
1.  Tridosha Theory and Its Parallel to Modern Drug Receptors.
ii.  Rational Drug Design: Concepts and Applications.
ili.  Prodrugs and Soft Drugs: Advantages and Examples.

v.  Physicochemical Factors Affecting Drug Action.
vi. Herbal Drug-Likeness and Lipinski’s Rule of Five. g %
vii. Indian Contributions to Modem Drug Discovgry, ™

iv.  Structure—Activity Relationships in Drug Development. .

Pharmacokinetics: Introduction to drug absorption, distribution,
disposition and elimination, significant pharmacokinetic parameters in
defining drug disposition and in therapentics, and pharmacokinetics in
drug development process.

Pharmacodynamics: Introduction, biotransformation, significance of
drug metabolism in mediciral chemistry. Factors governing ability of
drugs to reach active sites (Absorption, Distribution, Metabolism,
Excretion). Toxicology, Dose and dose response. Toxicity of drug
metabolism.

Distribution, Metabolism, Excretion,
atokinetics, Pharmacodynamics

Keywords:  Absg

biém-Solving Exercises:
alculate  pharmacokinetic  parameters (e.g., half-life,
" bioavailability) from drug concentration data.

Interpret dose-response curves and calculate therapeutic index.
Tiili.  Predict effects of metabolism on drug efficacy and toxicity.
iv.  Identify factors affecting drug reaching active sites (ADME).

2. Poster Making:
i. Diagram illustrating ADME (Absorption, Distribution,

Metabolism, Excretion).

ii. Chart of pharmacokinetic parameters and their clinical
stgnificance.

iii.  Poster on drug metabolism pathways and biotransformation.

iv.  Chart on dose-response relationship and toxicity.

v.  Visual explaining toxic effects due to drug metabolism.

Poster on the role of pharmacokmetlcs in drug development.

20
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3. Seminar Presentations: -
. Introduction to Pharmacokinetics. ADME and Drug
Disposition.
ii.  Pharmacodynamics and the Dose-Response Relationship.
ii.  Biotransformation and Its Impact on Drug Safety and Efficacy.
iv.  Factors Affecting Drug Absorption and Distribution.
v.  Toxicology: Understanding Drug Toxicity and Metabolism.
1.  Role of Pharmacokinetics in Drug Development and
Therapeutics.

Sedatives and Hypnotics: Introduction, Classification, Synthesis of
Barbitone Sodium, Phenobarbital, Allobarbital, Amobarbital,
Phentobarbital sodium, Quinalbarbitone, Cyclobarbitone, Thlopental
sodium, Glutethamide, Mode of action, and Structure-actmty
relationships.

e
Analgesics and Antipyretics: Introduction, Classiff wynthesis
of Phenacetin, Paracetamol, Aspirin, 1, ™eCinchophen,
Neocinchophen, Phenazone, AminophEnazoh, Dipyrone,
Phenylnbutazone, Mefanic acid, Structur Ny relationship and

mode of action.

Keywords: Barbiturates, Phegob "Fhiopental sodium, GABA

“@lassify given compounds into sedatives, hypnotics,

toxicity.

% analgesics, or antipyretics.
Q&. Interpret how structural changes affect drug activity and

2. Poster/Chart Making:
1. Chart: Classification of sedatives and hypnotics with
examples.
ii.  Flowchart of barbiturate synthesis steps.
iil.  Poster on SAR of barbiturates and their CNS effects.
1v.  Classification chart of analgesics and antipyretics.
v.  Mechanism of action diagrams for aspirin and paracetamol.
vi. Synthesis scheme posters for drugs like phenacetin and
phenobarbital.

20
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3. Seminar Presentations:
i. Classification and Mechanism of Action of Sedatives and
Hypnotics.
ii.  Synthesis and SAR of Barbiturates.
iii. Analgesics and Antipyretics: Chemistry and Pharmacology.
iv.  Structure-Activity Relationships in Common Painkillers.
v. Modern Perspectives on Sedative and Analgesic Drug Design.

Sulpha Drugs: Introduction, Classification, structure-activity-
relationship, Mode of action. Synthesis: Sulphanilamide,
Sulphapyridine, Sulphadiazine, Sulphathiazole, Sulphaisoxazole.

Antimalarial Drugs: Quinoline and analogues, 4-amino quinolones,
8-amino quinolines, 9-amino acridines, diamino pyrimidine, and
biguanides,

Keywords: Sulphonamides, PABA analogues, 4Di oate

synthase, Sulphadiazine, Antibacterial activity
Activities: &

1.Problem-Solving Exercises:

i. Write synthesis reactions fgr gs like sulphanilamide
and sulphapyridine. %,

il. Analyze SAR to ex 1 variations affect sulpha
drug activity.

iii. Predict the mode oﬁ f sulpha drugs and antimalarials from
their chemica c .

iv. Compare m of different antimalarial drug classes
(quinolings jdines, biguanides).

1. Showing classification and SAR of sulpha drugs.
i thesis pathways of sulpha drugs with chemical structures.

i
oster on antimalarial drug classes and their chemical

structures.
Mechanism of action diagrams for sulpha drugs and quinoline
antimalarials.

3. Seminar Presentations:
1. Sulpha Drugs: Chemistry, Mechanism, and Clinical

Importance.
il. Structure-Activity Relationship in Sulpha Drugs.
il Antimalanal Drugs: Classes and Modes of Action.

iv.  Synthesis and Pharmacology of Quinoline and Related
Antimalanials.
Recent Advances in Antimalarial Drug Development.

15

L3

@*‘/@}?

g(’/t’\




000 0000000000000 000000000000000000000000)

s Antineoplastic Agents: 15

Introduction, cancer chemotherapy, special problems, role of alkylating
agents and antimetabolites in treatment of cancer. Mention of
carcinolytic antibiotics and mitotic inhibitors.

Synthesis of mechlorethamine, cyclophosphamide, melphalan, uracil,
mustards, and 6-mercaptopurine. Recent development in cancer
chemotherapy.

Keywords: Cancer chemotherapy, Alkylating agents, Antimetabolites

Activities:
. WY
1. Problem-Solving Exercises: .f
i. Write synthesis reactions for mechlore
cyclophosphamide, melphalan, and 6-mercaptopurme(‘!’g
ii. Classify antineoplastic agents into | ents,
antimetabolites, antibiotics, and mitotic i it
ili. Analyze the mode of action of :%

antimetabolites in cancer therapy.

2. Poster/Chart Making: \Q
1. Classification of antineopl; a’suc ith examples and modes

of action. %N N
ii. Visual timeline of d lo -~ m cancer chernotherapy.

agents Vvs.

3. Seminar Presenta ons%l
i.  Overview of emotherapy and Drug Classes.
Mkylatiig Agents and Antimetabolites in Cancer

Mechanism of Key Antineoplastic Drugs.
and Future Directions in Cancer

Text ooks, Reference Books, Other esrces

I eadings:

1. Sharma S., Rasaratna Samuccaya, Chaukhambha Sanskrit Bhawan, Varanasi.

2. Dash B. and Sharma R K., Sushruta Samhita, Chaukhambha Sanskrit Series, Varanasi.

3. Ray P.C., A History of Hindu Chemistry: From the Earliest Times to the Middle of the
Sixteenth Century A.D., The Bengal Chemical and Pharmaceutical Works Ltd.

4. Patrick, L.E., Wilson and Gisvold's Textbook of Organic Medicinal and Pharmaceutical
Chemistry, Lippincott Williams & Wilkins.

5. Wolff, M.E,, Berger’s Medicinal Chemistry and Drug Discovery, Vol. L., John Wiley &
Sons.
Korolkovas A., Burkhart, J.H., Essentials of Medicinal Chemistry, John Wlley & Sons.




7. Patrick, G.L., Introduction to Medicinal Chemistry, Oxford University Press.

8. Brunton, L., Chabner, B., Knollman, B., Goodman and Gilman’s The Pharmacological
Basis of Therapeutics, McGraw-Hill.

9. Lemke, T.L., Williams, D.A., Foye’s Principles of Medicinal Chemistry, Lippincott
Williams and Wilkins.

10. Hill, R.G., Rang, H.P., Drug Discovery and Development: Technology in Transition,
Elsevier.

11. Silverman, R.B., Holladay, M.W., The Organic Chemistry of Drug Design and Drug
Action, Academic Press.

12. Schlick, T., Molecular Modeling Basics, Springer.

13. Foye, W.O., Lemke, T.L., Williams, D.A_, Principles of Medicinal Chemistry, Lippincott
Williams and Wilkins. Q

14. Klebe, G., Drug Design: Methodology, Concepts, and Mode-of-Actioft, S

1 CH.
iochemical

15. Kubinyi, H., Folkers, G., Mannhold, R., Drug Discovery Technologi
16. Nogrady, T., Weaver, D.F., Medicinal Chemistry: A Molec

Approach, Oxford University Press. <
17. Kems, EH,, Di, L., Drug-Like Properties: Concepts, % sign and Methods,
Academic Press.

18. Hansch, C., Leo, A., Hoekman, D., Exploring QSAY ophobic, Electronic, and
Steric Constants, American Chemical Society.

Suggested equivalent online courses an rees:

» https:/farchive.nptel.ac.in/course.himl %,

| m Maks: 100
Internal Assessment (CCE): 40
External Assessment (UE): 60

' g @ s and Cumulative Evaluation (CE will be based on the
ogipg defined components:

y lass Tests

“WPresentation/Assignment/ Quiz/ Group Discussion

C. Appropriate weightage of attendance in the Class

Total 40
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For 2-Year PG Programme

(Scheme B-1)
With Major Practicum Component
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1. Sharma S. ﬁgmm a Samuccaya, Chaukhambha Sanskrit Bhawan, Varanasi.

2. Dash B,.afid S a R.K., Sushruta Sambhita, Chaukhambha Sanskrit Series, Varanasi.

Cé A ?Ilstow of Hindu Chemistry: From the Earliest Times to the Middle of the

h Century A.D., The Bengal Chemical and Pharmaceutical Works Ltd.

Ct ..E., Wilson and Gisvold’s Textbook of Organic Medicinal and Pharmaceutical

mistry, Lippincott Williams & Wilkins.

olff, M.E., Berger’s Medicinal Chemistry and Drug Discovery, Vol. I, John Wiley &
Sons.

6. Korolkovas, A, Burkhart, ] H., Essentials of Medicinal Chemistry, John Wiley & Sons.

7. Patrick, G.L., Introduction to Medicinal Chemistry, Oxford University Press.

8. Brunton, L., Chabner, B., Knollman, B., Goodman and Gilman’s The Pharmacological
Basis of Therapeutics, McGraw-Hill.

9. Lemke, T L., Williams, D.A_, Foye’s Principles of Medicinal Chemistry, Lippincott
Williams and Wilkins.

10. Hill, R.G., Rang, H.P., Drug Discovery and Development: Technology in Transition,
Elsevier.




11. Silverman, R.B., Holladay, M.W., The Organic Chemistry of Drug Design and Drug
Action, Academic Press.

12. Schlick, T., Molecular Modeling Basics, Springer.

13. Foye, W.O., Lemke, T.L., Williams, D.A_, Principles of Medicinal Chemistry, Lippincott
Williams and Wilkins.

14. Klebe, G., Drug Design: Methodology, Concepts, and Mode-of-Action, Springer.

15. Kubinyi, H., Folkers, G., Mannhold, R., Drug Discovery Technologies, Wiley-VCH.

16. Nogrady, T., Weaver, D.F., Medicinal Chemistry: A Molecular and Biochemical
Approach, Oxford University Press.

17. Kems, E.H., Di, L., Drug-Like Properties: Concepts, Structure Design and Methods,
Academic Press.

18. Hansch, C., Leo, A., Hoekman, D., Exploring QSAR: Hydrophobic, Ele&@, and
Steric Constants, American Chemical Society. .
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For 2-Year PG Programme
{Scheme B-1)
With Major Practicumm Component

CHEMISTRY-CORE (PRACTICUM) SYLLABUS

M.Sc. IV Semester

Class-M.Sc.

Semeste- Session:25-26

Program: 2-Year PG
Subject— Chemistry

1 | Course Code PC-41

2 | Course Title Bio-Organic and Bio-Inorganic Chemistry . (\E v

3 | CourseType PRACTICUM Course NN

4 | Course Upon successful completion of this Course, learn. 2% able to:
Learning
Outcomes( > Demonstrate practical knowledge in = omaterials such as
CLO) metal-oxide nanoparticles, graphe e% % ferrofluids using both

" gynthetic protocols.

chemical and green methods.
» Analyze and interpret solid-stage p es such as crystal vacancies,
oxidation states, binding en d crystallinity in advanced material

systems.
» Perform quanﬁtaﬁve\% tical assays of common drugs (e.g.,
i an

d dapsone, etc) with precision using

iques (TLC and paper chromatography) for

the sep. and“qualitative identification of vitamins, amino acids,
dyes, m@h ics.
te

ical purity and degradation, such as determining calcium
gravimeiric methods and detecting rancidity in edible oils
lassica] tests.
Pegphthesize medicinally relevant organic compounds, including
““antimicrobial, anesthetic, and anti-epileptic agents, using multistep

» Quantify biomolecules such as ascorbic acid, glycine, and glucose
through spectrophotometric and volumetric analysis.

Practical 04

tal Marks

" Total No. of Lectures- Tutorials-Practical (08 hours ).
L-T-P: 0-0-120 (Total Hours)

Maximum Marks: Total 160
University Exam (UE)-60,
CCE-40

Minimum Passing Marks:
40

[N E PR IR

A. Assignments/Practice/ Survey/Fieldwork

No. of

B. List of Experiments to be performed in laboratory Hours: 120

: o g ==
T N\

b g
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1. Determination of iron content in apple juice/ watermelon
(spectrophotometrically)

Chromatographic separation of Vitamins by TLC.

Chromatographic separation of Amino acids by Paper Chromatography.
Chromatographic separation of Dyes by TLC.

Chromatographic separation of Analgesics by TLC,

Gravimetric determination of calcium as Calcium carbonate or calcium oxalate.
Determination of rancidity in Edible oil (Kries test).
Isolation of Organic Compounds from Natural Sources:
Isolation of Citric acid from Lemon juice.

Isolation of Caffeine from Tea leaves.

Isolation of Piperine from Black pepper.

Isolation of f-Carotene from Carrots.

Isolation of Lycopene from Tomatoes.

Isolation of Limonene from Lemon peel.

Isolation of Euginol from Cloves.

e A

® e RpD TS

Suggested Readings:
Books

1. Vogel, AL, Vogel’s Textbook of Pradj cabQ
2. Jeffery, GH., Bassett, J., Men W Denney, R.C., Vogel’s Quantitative

Chemical Analysis, Longman.

3. Beckett, A.H., Stenlake .B%ctical Pharmaceutical Chemistry, CBS
Publishers & Distributor

4, Sharma, B.K., Instrum ods of Chemical Analysis, Krishna Prakashan
Media

5. Kadam,S.S,D R., Laboratory Manual of Biochemistry and Organic
Chemistry, rthi Griha Prakashan

6. Beckett, ., Pharmaceutical Analysis, CBS Publishers and
Distrib#t

HasfisN ¥, Analytical Chemistry: Principles and Techniques, Prentice Hall.
Vijlidmgson, K L., Masters, K.C., Experiments in Organic Chemistry, McGraw-

Jadasivam, S., Manickam, A., Biochemical Methods, New Age International.
. Bansal, R K., Laboratory Manual of Organic Chemistry, Wiley Eastern.

11. Siddiqui A., Siddiqui, S., Natural products Chemistry Practical Manual: for
Science and Pharmacy Courses, CBS Publishers and Distributors, Pvt. Ltd.

12. Havlicek, V, Spizek, J., Natural Products Analysis Instrumentation Methods and
Applications, Wiley.

13. Kkan, R., Natural Products: A Laboratory Guide 2™ Edition, Kindle Edition,
Academic Press.
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Suggested equivalent online courses and Web Sources:

¥ htips://archive.nptel.ac.in/course.html

https://ugemoocs.inflibnet.ac.in/index php/courses/moocs

» hitps://swayam.gov.in/explorer

Maximum Marks: 100
Internal Assessment (CCE): 40
External Assessment (UE): 60

Continuous and Cumulative Evaluation (CCE) Methods will be based on

Marks

the following defined components:
a. | Class/ Laboratory Practical Tests

Seminar/ Demonstration/ Viva voce/ Lab Record etc.
¢. | Appropriate weightage of attendance in the Class

Total

Practicum Paper as per University Examinatio “

40

Total
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For 2-Year PG Programme
(Scheme B-1)
With Major Practicam Component
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1. Vogel, AL, Vogel’s Textbook of Practical Organic Chemistry, Longman.

2. Jeffery, G.H.,, Bassett, J., Mendham, J., Denney, R.C., Vogel's Quantitative Chemical Analysis,
Longman.

3. DBeckett, AH., Stenlake, J.B., Practical Pharmaccutical Chemisiry, CBS Publishers &
Distributors.

4. Sharma, B K., Instrumental Methods of Chemical Analysis, Krishna Prakashan Media.
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. Bansal, R K., Laboratory Manual of Organic Chemistry, Wiley Eastern.
. Siddiqui A., Siddiqui, S., Natural products Chemistry Practical Manual: for Science and

. Havlicek, V., Spizek, J., Natural Products Analysis Instrumentation Methods and Apphcatlons

> https://swayam.gov.in/explorer

Kadam, S.S., Deshpande, N.R., Laboratory Manual of Biochemistry and Organic Chemistry,
Pune Vidyarth: Griha Prakashan.

Beckett, H., Stenlake, J., Pharmaceutical Analysis, CBS Publishers and Dastributors.

Hargis, L.G., Analytical Chemistry: Principles and Techniques, Prentice Hall.

Williamson, K.L., Masters, K.C., Experiments in Organic Chemistry, McGraw-Hill.
Sadasivam, S., Manickam, A., Biochemical Methods, New Age International.

Pharmacy Courses, CBS Publishers and Distributors, Pvt. Ltd.

Wiley.
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For 2-Year PG Programme
(Scheme B-1)
With Major Practicum Component

CHEMISTRY-CORE (PRACTICUM) SYLLABUS

M.Sec. IV Semester

roram: 2-Year PG - | Class-M.Sc. | Semester-IV | Session:202

-
Subject— Chemistry N
1 | Course Code | PC42 Y
2 | Course Title Advanced Medicinal Chemistry
3 | CourseType PRACTICUM Course
4 | Course Upon successful completion of this Ggugsey]®
Learning
Outcomes » Demonstrate practical skill§y 1 esizing pharmaceutical
(CLO) compounds such as chlorgbufdygk hexamine, 2,4,5-triphenyl
ine the concentration of biologically relevant
Indd, Such as ascorbic acid, glycine, and glucose using
Jard dndlytical methods.
> A greaction mechanisms and evaluate the purity and identity of
_ " hesized and tested compounds.
¢ ply theoretical knowledge to practical laboratory tasks relevant to
Py, pharmaceutical and medicinal chemistry.
5 | CreditfValte Practical-04
s Nufhrks Maximum Marks: Total 100 Minimum Passing
' University Exam (UE)-60, CCE-40 Marks: 40
Total No. of Lectures- Tutorials-Practical (08 hours per week):
L-T-P: 0-0-120 (Total Hours)
A. Assignments/Practice/ Survey/Fieldwork
No. of
B. List of Experiments to be performed in laboratory Hours: 120
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1. Preparations:
a. Synthesis of Chlorobutanol (Local Anesthetic).
b. Synthesis of Hexamine from formaldehyde (Anti-infective agent).
c. Synthesis of 2,4, 5-triphenyl imidazole (Anti-microbial agent) from benzil.

[= 9

. Synthesis of 5,5-Diphenylhydantoin (Phenytoin, Antiepileptic agent).

¢. Preparation of sulphanilamide from acetanilide.

(Acetanilide — p-acetamido-benzenesulfonyl chloride — p-acetamido
sulfonamide — sulphanilamide).

2, Assays:

a. Perform an assay of Aspirin.
b. Perform an assay of Ibuprofen.
¢. Perform an assay of Isoniazid.
d. Perform an assay of Dapsone

e. Determination of ascorbic acid concentration juice (lemon/orange)

and vitamin C tablets.
f.  Determination of glycine strength

Estimation of glucose conceng

rence Books, Other Resources

I’s Textbook of Practical Organic Chemistry, Longman.
Stenlake, J.B. Practical Pharmaceutical Chemistry, CBS Publishers.
, Hannaford, AJ., Smith, P.W.G., Tatchell, A.R. Vogel’s Textbook of

ology, Cambrldge Un1vers1ty Press.

5. Svehla, G., Vogel’s Qualitative Inorganic Analysis, Pearson.

6. Jeffery, G.H., Bassett, J., Mendham, J., Denney, R.C., Vogel’s Quantitative Chemical
Analysis, Longman.

7. Kulkami, G.T., Pharmaceutical Chemistry Practical Manual, Nirali Prakashan.

8. Sadasivam, S., Manickam, A_, Biochemical Methods, New Age International.
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Suggested equivalent online courses and Web Sources:

» https://archive nptel.ac.in/course html|
> https.//ugemoocs. inflibnet.ac.in/index php/courses/moocs
» hitps:/swayam.pov.in/explorer

Maximum Marks: 100
Internal Assessment (CCE): 40
External Assessment (UE): 60

| Continuous and uulative Evaluation (CCE) Methods will be
based on the following defined components:

a. | Class/ Laboratory Practical Tests

Seminar/ Demonstration/ Viva voce/ Lab Record etc.
c. | Appropriate weightage of attendance in the Class
Total 40

" Practicum Paper as per Universty Examination

Total
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For 2-Year PG Programme
(Scheme B-1)
With Major Practicum Component
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1. UXAYYT (Preparations):
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iv. Sforel ¥ 2,4,5-CS TS d SIS ST JTem0 {
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1. Vogel, AL, Vogel’s Textbook of Practical Organic Chemistry, Longman.
2. Beckett, IA.H., Stenlake, J.B. Practical Pharmaceutical Chemistry, CBS Publishers.
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Fumniss, B.S., Hannaford, A.J., Smith, P.W.G., Tatchell, A.R. Vogel’s Textbook of
Practical Organic Chemistry (Revised), Pearson.

Wilson, K., Walker, J. Principles and Techniques of Biochemistry and Molecular
Biology, Cambridge University Press.

Svehla, G., Voge!’s Qualitative Inorganic Analysis, Pearson.

Jeffery, G.H,, Bassett, J., Mendham, J., Denney, R.C., Vogel’s Quantitative Chemical
Analysis, Longman.

Kulkarni, G.T., Pharmaceutical Chemistry Practical Manual, Nirali Prakashan.
Sadasivam, S., Manickam, A., Biochemical Methods, New Age International.
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