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‘Schesme of M.S¢. (Chemistry) under;Semester System o
Program Code; MSCCHER102 :

| Semester Course R Credit Total AAHs
Code Subject Name Credit v
JURURUIEIE, S EST 1A __Total
e . B 730 0 2 At DO b Y9
CHEMT301 | Application of Spectic aseopy B - L Y O I K Y [T se
CHEMT302 ‘] Chemistry of Bio-Organic and Bio- 5 11 1. 4 30 " 90 Lmo
Inprganic | .
CHEMT3N Nano Cher‘nistry and Computer [—;_ i l- 4 80 20 k 100
' Programming .1
‘ | Elective-Il A: Transition Metal '
. C
Third EEMESO chemistiy .
CHEMT306 | Elective-1} B; Medicinal Chemistry 3 01 |- 4 80 20 100
CHEMT307 Electl}r§~.f 1 {1 Advanced Quantum . '
Chemistry .
CHBEMP301 |Lab 5:Physical Chemisiry - - |2 2 - - 19e
CHEMP302 | Lab 6:CGeneral A ' - l- 12 2 - - 100 Li
__ Subtotal 12 |4 (4 | 28 | - - 608
CHEMT401 Photo Chemistry and Solid State - CREEE 4 80 20 " 100
) chemistry ]
CHEMT402 | Green and environmental chemistry 3 11 |- 4 80 20 | 100
CHEMT4N3 | Subject 19 Analytical Chemistry 301 - 4 80 20 [ 100
e —— :
CHEMT405 hlectx\-/eJL A: Snxpra molecular ! |
Fourth | Chemistry : '
CHEMT406 Elective-{lI B: Cheniistry of naturai 3 11 |- 4 80 2(’}' 100
» ~ | Products
CHEMT407 | Elective-Iil C: Computation Chem. i _
CHEMP401 |Lab 7:Dissertation - t- {2 1 2 L N - J 100
; CHEMP402 | Lab 8:Special - q2 ]2 | - -] 10
; B} ' ~ Subtotsl 1214 (6| 2 1 - - 600
| Total 48 146 J16 | 80 | - | - 2400

Note: Students have to opt one paper i semester 2,34 fron the pool of Elective Group A.B,CAA LA JIA Or IBIIR,IIB COr ICIFC HIC)

“Abbreviations used: ‘ )
ESE: End Semesier Exam
1A: Tntetnal Assessmeit
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‘E}Pgl‘am: M.Sc. Chewmistry ] Semester: 1V ) 'Jw~c (:2024-2025

| Course Code | CHEMTA401

D B dn 4 o 11 Chndn Chermi ' T
2. Course Title Photo Chemistry & Solid State Chemistry x
3] Course Type ~ Theory
T3, Proroquisite | As per Rules of Atal Bihari Vajpayee Vishwavidyalaya Bilaspur|
5. Course Learning. At the end of this course, the students will be able to understand: |

; Qutcomes (CLO)

|
Introduction of Photochemistry "
Photochemistry. of Alkenes

Photochemistry of Aromatic Compounds
Some important photochemical reactions
Basics of solid-state chemistry, crystal defects
Electronic Properties of solids &Band theory

® » & @ 9 9 o

. Credit Value

BL+T) =04

e SR

"Total Marks

Photochemistry of Carbonyl compounds \
|
|
i
t

Internal Marks: 20 "Min Passing Marks:36

External Marks: 80

Part B: Content of the Conrse "

Unit

Topics Total ;

|
|
|
|

H

E
| Reaction Mechanism, Classification, rate constants and life timesof g
| reactive energy states - Determination of rate constants of reactions. f
P | Effect of light intensity on the rate of Photochemical Reactions, Types
. L | of Photochemical reactions, Photo dissociation, Gas phase Photalysis , ‘
‘ ' Photo Chemistry of Alkenes :- Intramolecular reactions of the \
. olefinic bond, geometrical isomerism, cyclisation reactions. l
| rearrangement of ],4- and 1,5-dienes. 1

Photochemjcal Reactions: Faie of excited molecule.Determinationof i

Hours!

12

i formation.

- Photochemistry of Carbonyl Compounds:- Intramolecular reactions
I | saturated, cyclic and acyclic, B, y-unsaturated and a,B-unsaturated

- compounds, of carbonyl compounds cyclohexadienones,

- Intermolecular cycloaddition reactions - dimerization and oxetane

| Photochemistry of Aromatic Compounds :Isomerization, additions
| and substitutions.

Misccllnnco'u.s Photoc'hemicul Reactions:-Photo Fries rearrangement,

1L Barton reaction, [81.]Singlet oxygen and photo-oxygenation reactions
Photo chemically induced Radical Reactions. Chemiluminescence,

Photochemistry of Vision, Photochemical smog |

—
7
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12

rinciples, experimental rocedure, €o-|
]lJic inetics of soli

; Solid State Reactions: General ' (
| state point reactions,

1Y ! precipitation as a precursor to so
reactions. ) o
Crystal Defects and Non-Stoichiometry: Perfect and 1mp%1 f?ct‘tcryé;t]
intrinsic and extrinsic defects, Point Defects. line and plane de ?c gk ?
defects and Frenkel defects. Thermodynamics of Schottky and Frenke
formation, colourcentres, non-stoichiometry and defects. i

| Electronic Properties and Band Theory:Metals, insulators and

i semiconductors, electronic structute of solids, band theory, :band struct

! metals, insulators and semiconductars, Intrinsic and exirinsic semicond 12
V. | doping semiconductors, p-n junctions, super conductors.

f

Organic Solids: Electrically conducting solids, organic charge ’cransfer1
complex, organic metals, new superconductors.

l

;iPart C - Learning Resource
" Concepts of Inorganic Photochemsitry, A.W.Admanson and P.D. Flesischaur,

[ L
Willey.
f 2. Inorganic Photochemistry, J. Chem, Educ, Vol 60 No.-10, 1983
| 3. Progress in inorgtanic Chemistry Vol 30ed, S.J. Lippard, Wiley.
/ 4. Coordination Chem Revs., 1981 Vol 39, 121, 131, 1975, 15, 321, 1990,97,313
| 5. Photochemistry of Coordinatin compound, V. Balzan and V. Carassiti
] Adacdemic Press.
6. Elements of Inorganic Photochemistry, G.J. Ferraudi Wiley.

;’; ! Chemistry, B.O.S. Chairman/Member’s Name Signature
| : | |
| Mr, L.C. Manwani Asstt. Prof., Dr. B.S. Porte Govt. ] ;
| > 1is
;’ I College, Pendra O@g&/\:’?@
oy Dr. Smt Harsha Sharma Asstt. Prof., C.M.D. PG
| College, Bilaspur
| .

3 ! Dr. M.R. Agar Asstt. Prof. Govt. Agrasen College

| Bilha

Smt. Sapna Pawar Asstt, Prof., Govt. N.P K. Co]lcge
Kota

of., Govt. J.M.P. College

Dr. Smt Seema Negi Asstt. Pr
Takhatpur

Dr. Neeta Gupta Asstt. Prof., Govt, E.R.R. Science
College Bilaspur
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r\\\ Part A: [nlroal;ai});i

—
Program: M.Se. Chemistry f Semester: TV l w.e.f.: 2024-2023
5;_* wfi)lll‘se Code CHEMTAO.Z '
‘ Course Title Green & Environmental Chemistry j
j‘ Course Type - Theory \
4. (1‘) ff e‘fe)qlliSifC As per Rules of Atal Bihari Vajpayee Vishwavidyalaya Bilaspur \
if any’ i
5. | Course Leaming. |At the end of this course, the students will be able to:
Outcomes (CLO) | * Knowing the 12 principles of Green Chemistry. ] )
¢ Identification of greener solvents and recycling of these including

i catalysts.
¢ Microwave mediated organic synthesis
Calculate the atomic efficiency and E-factors of chemtical reactions
and processes.
Compare actual industrial chemical syntheses/processes and identify
their strengths and weaknesses in a green chemistry perspective.
» Origin of waste water, water pollutants and theijr effects.
Measurements of DO, BOD, COD and their significance as pollution |

|

i

N

{ indicators i
i i
i_)

{

i

Describe classes of the most important chemicals (both organic and |
inorganic) that are hazardous/dangerous for human and animal health, |

and the environment.
» Baovironmental Toxicity & their damaging effects.

GL+IT)=4

6. Credit Value
Min Passing Marks:36

Total Marks Internal Marks: 20
External Marks: 80

~1

Part B: Content of the Course
Topics

Total!
Hour!
s |

Unit

Introduction to green chemistry: Green chemistry-relevance and goals, Anastas
twelve principles of green chemistry ,Tools of green chemistry: alternative starting
materials, reagents, catalysts, solvents and processes with suitable examples. 12

Microwavemediated organic synthesis (MACS), Ionic ’
liquids:- 12

1.Microwave activation - Advantage of microwave exposure, specific effects q
microwave,  solid  supports reactions, Functional group transformations
condensationsreactions, oxidations - reductions reactions, multi~compones

IT'reactions.

s ¥0nic quqids and PTC Introduction:- synthesis of ionic liquids)
physxcalproper‘.tles, applications in alkylation,hydroformylations,synthesis  of
ethers, Friedel- craft reactions, Diels-Alder reactions,Knoevengalc-ondensatiOns,\

Wittig reactions.
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e
Supported catalysts aﬁ&mlh)io-catal;s'l“*;;vf()_r“(ﬂéal Chemistry Tools of Green
Chemistry 12

LIntroduction -The concept of atom economy, supported me:wl Ci'ltﬂly5t3> the use o
Biocatalysts for green chemistry, fine chemicals by m1c1.'o-bla] fermentations,
Baker's yeast mediated biotransformation, Bio-catalyst mediated Baeyer-Villiger \l

reactions.

It
2.Tools of Green Chemistry Alternative synthesis, reagents and reaction conditions:

l . . : e . s o
IA photochemical alternative to Friedel-crafts reactions, Dimethyl catbonate as a

N . . . . P SN < !
methylationagent, the design and applications of green oxidant,super crifical carbon \

dioxide for synthetic chemistry.

Aquatic Chemistry and Water Pollution:Redox chemistry in natural waters.
Dissolved oxygen, Bioclogical oxygen demand, Cheniical oxygen Elem,anglg
Determination of DO, BOD and COD. Aerobic and anaerobic reactions of organic j
Sulphur and nitrogen compounds in water, acid-base chemistry of fresh water and| ‘1

!

"

‘ sea water. Aluminum, nitrate and fluoride in water. Sources of water pollution.
J IV [Treatment of waste water and sewage. Purification of drinking water, techniques of

| purification and disinfection.

Environmental Toxicology
Toxic Heavy Metals -Mercury, lead, arsenic and cadmium. Causes of toxicity.

Bioaccumulation, sources of heavy metals. Chemical speciation of Hg, Pb, As and|

ICd. Biochemical and damaging effects.

v Toxic Organic Compounds -Pesticides, classification, properties and uses of
organochlorine and organophosphorus pesticides, detection and damaging effects.

Polychlorinated Biphenyls -Properties, uses and environmental contamination and

effects, :

Polynuclear Aromatic Hydrocarbons -Sources, structures and as pollutants.

| N Part C - Learning Resource

Books Suggested:

1. Green Chemistry - Environmentally benign reactions, V. K. Ahluwalia. Ane
Books India (Publisher). (2006).

2. Green Chemistry - Designing Chemistry for the Environment -edited by Paul T. Anastas& Tracy C.

, Williamson. Second Edition, (1998).

3. Green Chemistry - Frontiers in benign chemical synthesis and processes- edited by Paul T.
Anastas& Tracy C, Williamson. Oxford University Press, (1998).

- Green Chemistry - Environment friendly alternatives- edited by RashmiSanghi& M. M. Srivastava,

Narora Publishing House, (2003).
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g EleranentaI Chemistry. Colin Baird, W.H. Freeman Co. New York. 1098.
Chelmshy of Atmospheres. R,P. Wayne. Oxford.

7. Environment Chemistry, A.K. D¢, Wiley Eastern, 2004.

8. Environmental Chemistry, S.E. Manahan, Lewis Publishers,

9. Introduction to Atmospheric Chemnstry, P.V. Hobbs, Cambridge,

e

;‘; Chemistry, B.O.S. Chairm:an/’Member’s Name Signature
Mr. L.C. Manwani Asstt. Prof., Dr. B.S. Porte Govt e
. '\Q,M.n
! College, Pendra Oéﬂ'%y}
5 Dr. Smt Harsha Sharma Asstt. Prof., CM.D. PG
College, Bilaspur
~ | Dr. M.R. Agar Asstt. Prof. Govt. Agrasen College
” | Bilha
4 Smt. Sapna Pawar Asstt. Prof., Govt. N.P.K. College
| Kota
| |
Dr. Smt Seema Negi Asstt. Prof., Govt. JIM.P. College ‘
5 S
Takhatpur
6 Dr. Neeta Gupta Asstt. Prof.,, Govt. E.R.R. Science
College Bilaspur
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T PartAstewedwedon
Eggl_'ilzli_l\'f.Sci Chemistry | Semester: 1V ‘ | w.ef: 2024-2025
!/ Course Code O cEMTdl |
k] S - : , B e —
Course Title Analytical Chemistry \
3. (\(‘lli.sﬂ‘];.\'l‘(; S V o » rhcnr.‘ ‘ o o ‘
4. | Pre-requisite As pcrﬁ;ﬂcs of Atal Bihari Vajpavee Vishwavidyalaya Bilaspur '
| atany) L ]
' 5. Course Learning. |At the end of this course, the students will be able to: \
- Qutcames (CLO) e How to collect sample and analyze. ‘
e Uderstand various chromatographic Techniques
e Under stand result analysis
‘ ! e Undertand ion exchange chromatography
' { e Undesrstand food packaging and food analysis.
! | e Learn skill of water &food analysis
6 Credit Value (3L+1T)=4 P
7. Total Marks Internal Marks: 20 Min Passing Marks:36
External Marks: 80
.[ Part B: Content of the Course
" Unit Topics Total
Hours

1 1.1 Sampling: Definition, types of sample, sampling plan, quality of sample,
subsampling, Sampling of raw materials, intermediates and finished products.
Sample preparations — dissolution technology and decomposition, storage of ‘l“
semples. Pre-treatment of samples: soil, food and cosmetics. 1.2 Selection of the =
Method: sources of methods, factors to consider when selecting a method,
performance criteria for methods used, reasons for incorrect analytical results,

method validation. and quality by design (PAT). L

2.1 Measurement of uncertainty: Definition and evaluation of uncertainty, putt
IT uncertainty to use, interpretation of results and improving the quality of results. ' 12

Signal to noise: Signal to noise ratio, sources of noise in instrumental analysis. Sig
to noise enhancement, hardware devices for noise reduction, software methods

noise reduction. 2.3 Pharmaceutical Legislation: introduction to drug acts, drug ra
(schedules), concept of regulatory affairs in pharmaceuticals, review of GLP and QY
and their regulations for analytical labs, roles and responsibilities of persow
appropriate  design and placement of laboratory equipment, requirements

3.1 Jon exchange chromatography: fon exchange equilibria, breakthrough capacity

inorganic jon exchangers, synthetic ion exchangers, chelating resias and theigl?
[11 applications for separation of inorganic and organic compounds. 32 lon

chromatography: Principle, instrumentation with special reference to separation ;md'\
SUppressor columns, applications. 3.3 Exclusion chromatography Theory,
instrumentation and applications of gel permeation chromatography, retentior
ébehavior, inorganic molecular sieves, 3.1 lon exchange chromatography: lot
exchange equilibria, breakthrough capacity, inorganic ion exchangers, synthetic ion

‘maintenance and calibration. B

exchangers, chelating resing and (heir applications for separation of inorganic and
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organic compounds. 3.2 Ion chromatography: Principle, instrumentation with
special reference to separation and suppressor columns, applications. 3.3 Exclusior
chromatography : Theory, instrumentation and applications of gel permeatio
chromatography. retention behavior, inorganic molecular sieves, determination o J
molecular weight of polyniers,

Analysis of WaterPollution: l
IV | Origin of waste water,types, waterpollutants andtheireffects.Sources of‘]

waterpollution domestic, industrial, agricultural soil and radioactive wastes as |
sources of pollution. Objective of analysis, parameter for analysis - color,

turbidity. total solids, conductivity acidity, alkalinity, bardness, chloride,
sulphate, fluoride, silica phosphates and different forms ofunitrogen. Heavy
metalpollution- public health significance of cadmium, chromium, copper, lead,
zinc, manganese, meroury and arsenic General survey of instrumental
technique for the analysis of heavy metal in aqueous systems. :

Food packaging — Introduction, types of packmor materials, properties and industrial
requirements. 4.1. 2 Processing and Quality requirements of Milk and milk products
(cheese, butter and ice cream), vegetables and fruits, meat and meat products. 4.2} 12
Analysis of Milk — Fat content, proteins, acidity, bacterlologlcal quality and nrulk:i
adulterants. 4.3 Analysis of Oils and Fats — acid value, sap value, iodine value,
Determination of rancidity and antioxidants. 4.4 Analysis of spices (cloves,
cinnamon, pepper, mustard) Determination of volatile oils and fixed oils. \

" Part C - Learning Resource

Books Suggested: 1. General, organic and biological chemistry, H. Stephen Stoker, Cengage
Learning. '

2. Advance dairy chemistry, vol 3, P. F. Fox, P. L. H. McSweeney Springer.

3. Physiological fluid dynamics vol 3,
NanjanagudVenkatanarayanasastryChandrasekharaSwamyNarosa Pub. House, 1992

4. Molecular Biological and Immunological Techniques and Applications for food, edited by
Bert Popping, Carmen Diaz-Amigo, KatrinHoenicke, John Wiley & sons.

5. Food Analysis: Theory and practice, YeshajahuPomeranz, Clifton E. Meloan, Springer.
6. Principles of package development, Gribbin et al

7. Modern packaging Encyclopedia and planning guide, MacgraWreyco.

8. Food Analysis, Edited by S. Suzanne Nielsen, Springer

9. Analytical Biochemistry, D, J. Homes and H. Peck, Longran (1983)

10. Bioanalytical Chemistry, S. R. Mikkelesen and E. Corton, John Wiley and sons 2004

) p—
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. 4th Fd. John wiley. New York (1986)

11. Analytical Chemistry. G. 1), Christ

istry. DAL Skoog and 1). M. West and . 1. Holler Holt-

‘ 12. Fundamentals of Analytical Chem
f Qaunders oth Ldition (1992)

vsis. 1. AL Skoog, I 1. Holler and LA Niemann. 5 th

13. Principles of Instrumental Anal

Edition (1998)
14, Instrumental Methods of Analysis, H. H. willard. L. T, Memtt. Jr. I. A. Dean and F. A
Settle Jr 6 th Ed CBS (1986)

15 Instrumental Methods of Analysis, H. H. Willard, L. L. Merritt Jr, J. A. Dean and F. A

Settle Jr 7 th Ed CBS (1986)

16. Introduction to Instrumental Analysis, R. D. Braan, McGraw Hill (1987) 7.
{7 Electrochemical Methods. A. 7. Bard and L.R. Faulkner, John Wiley, New York.

S. Porte Govt. [76; o R
3

: College, Pendra

Mr. L.C. Manwani Asstt. Prof., Dr. B.

Dr. Smt Harsha Sharma AsS
' College, Bilaspur

tt. Prof., CM.D. PG

Dr. M.R. Agar Asstt. Prof. Govt. Agrasen College

|
|
|

" RBilha

i

St Sapna Pawar Asstl. prof., Govt. N.P.K. College

4
! ’ Kota
|

’ CDr. Sint Seema Negi Asstt Prol., Govt, .M., College

L |
\ ]

E

1

‘.

5 1.
| Takhatpur
Dr. Neeta Gupta Asstt. Prof., Govt, [.R.R. Sciencee
College Bilaspur
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i_ Course Code © CHEMT405
5 )
Course Title Supramolecular Chemistry
‘ Course Type Theory - ;
Pre-requusite As per Rules of Atal Bihari Vajpayee Vishwavidyalaya Bitaspur
(if any)
5.| Course Learning. |At the end of this course, the students will be able to:
Outcomes (CLO)
» Non-~covalent interactions , ‘
e Molecular receptors (e.g. for cations, anions and neutral i
malecules)
» Supramolecular building blocks
e Applications of supramolecular chemistry for molecular
diagnostics, material science and medicinal chemistry
e Synthetic methods in supramolecular chemistry
o  Objective questions practice
0. ! Credit Value GBLH1T)=04
7. | Total Marks Internal Marks: 20 Min Passing Marks:36
' External Marks: 80

Part B; Content of the Cour se

Ani'on receptors, Shape and selectivity, Neutral receptors, clathrates,
cavitands, cyclodextrins, cyclophanes

Unit Topics Total
Hours;

Concepts of Supramolecular Chemistry: Definition, Nature of
Supramolecular interactions, Host —guest interaction, 12

L Molecularrecognition, Types of recognition, Self-assembly.
Cation-binding Hosts: Concepts, Cation receptors, Crown 12

iR cthers, Cryptands, Spherands, Calixarens, Selectivity of
cationcomplexation, Macrocyclic and templat@ effects.
. . 5 12
IIL Binding of Anions and Neutral molecules: Concepts, Anion host design,
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— ———

devices, Nanoscience applications.

Applications of Supramolecular Chemistry: Rational Desigp, Molecular
Paneling, Supramolecular reactivity and catalysis, Supramolecular 12

Enzymes, Metallobiosites, Heme analogues.

Supramolecular Chemistry in Biology: Membranes, Mam:oc-yclic
systems, Photosynthesis, Oxygen transport, Biological minucs, 12

Part C - Learning Resource

., Recommended Books:
1.J. M. Lehn, Supramolecular Chemistry, Concepts and Perspectives, VCH, 1995.
2. H. Dodziuk, Infroduction to Supramolecular Chemisiry, Kluwer

Academic,2002.

Wiley, 2000
VCH 1997,
2000.

Supra Molecular Chemistry, Pergamon, 1996.

3.F. Vogtle, Supramolecular Chemistry, An. Introduction, John Wiley & Sons, 1991.
4.J. W. Steed, J. L. Atwood, Supramolecular Chemistry, A Concise Introduction, John.

5.A. Bianchi, K. B. James, E. G. Espana, Supramolecular Chemistry of Anions, Wiley-
6.M. Fujita, Molecular Self-assembly, Organic Versus Inorganic Approaches, Springer,

7.J. L. Atwood, J. E. D. Davies, D. D. MacNicol, F. Vogtle, J. M. Lehn, Comprehensive

E Resources_:-https:/www.geodreads.com/book/show/16948267-organotransition-

gmetal-chgpisﬁn"

i

| Sr.
No.

Chemistry, B.0.S. Chairman/Member’s Name

Signature

1

M. L.C. Manwani Asstt. Prof,, Dr. B.S. Porte Govt.
College, Pendra

. O@Iﬁt@

Dr, Smt Harsha Sharma Asstt. Prof., CMD. PG
College, Bilaspur

Dr. M.R. Agar Asstt, Prof. Govt. Agrasen College
Bilha

Smt. Sapna Pawar Asstt. Prof.,, Govt. N.P.K. College
Kota

' Dr. Smt Seema Negi Asstt. Prof., Govt. J.M.P. College

Takhatpur -

Dr. Neeta Gupta Asstt. Prof., Govt. E.R.R. Science

College Bilaspur

S
1




S

e aronefy fysafiemer fyemeayR (@..
et o 3w, RremagR—<aTqR w0, S, RaraR (@) 492009 )

Website :www.bilaspuruniversity.ac.in

Part A: Introduction

Eiogl'am: M.Sc. Chemistry j Semester; IV I w.ef.: 2024-2025
11 Course Code CHEMT406
2, :
Course Title Chemistry of Natural Product
i Course Type Theory
4.| Pre-requisite

(i any) As per Rules of Atal Bihari Vajpayee Vishwavidyalaya Bilaspur
any

5. | Course Learning. |At the end of this course, the students will be able to:
Outcomes (CLO) e Lean the different types of alkaloids, glycosides
&terpenesetc and their chemistry and medicinal importance.

e [Explain the importance of natural compounds as lead
molecules for new drug discovery.

e Learn the constituent present in crude drugs responsible for
anti-diabetic activity
Discuss rDNA technology too] for new drug discovery.

¢ Explain vitamins Chemistry and Physiological significance of
Vitamin

e FElaborate general methods of structural elucidation of]
compounds of natural origin.

e Learn advanced methods of structural -elucidation of
compounds of natural origin.

¢ Understand isolation, purification and characterization
of simple chemical. )

Credit Value - (AL+IT)=04

7.| Total Marks Internal Marks: 20 Min Passing Marks:36

External Marks: 80

N

Part B: Content of the Course
Uit . Topics Total
. Hours

Terpenoids-Classification, nomenclature, ocourrence, isolation, general
methods of structure determination, Isoprene Rule, 12
| & Structure determination, stereochemistry, biosynthesis and synthesis of
Citral, Geraniol, a-Terpeneol, Menthol, Camphor, a-
pinene,Santonin,Zingibarene, Phytol, abietic acid.

Alkaloids-Definition, nomenclature occurrence, Extraction and, , 12
IL isolation, physiological action general method of structure,
elucidation, degradation, classification based on nitrogen
heterocyclic ring.Role of alkaloids in plants. Structure
elucidation, stereochemistry, synthesis and biosynthesis of

Ephedrine (+)- coniine, Nicotine, Atroping, Quinine and morphine

Steroids and Hormones-Oceurrence, Nomenclature, Basic skeleton, 12
1L Diels-Hydrocarbon and stereochemistry. Isolation, structure
determination and synthesis of cholesterol, bile acids, Androsterone,
Testosterone, Ergosterol, Sigmasterol, Oestrone, Progesterone,
Aldosterone.

Occurrence, nomenclature, and general methods of structure
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-

detf:rmi_natiOn.A Isolation and synthesis of Bixin, Quercetin. ‘ W
D aldz‘e1.n_Cyamn, Pelargonin chloride.Hirustidin. Biosynthesis of :
flavonoids, Acetate pathway and shikimic acid pathway.
i |
Plan pigment- Occurrence, nomenclature, and general methods of :
Iv. structure determination. Of Flavones and Flavonol Isolation and

synthesis of Bixin, Quercetin. Daidzein.Cyanin, Pelargonin 12
chloride Hirustidin, Biosynthesis of flavonoids, Acetate pathway and
shikimic acid pathway. Structure and Synthesis of anthocyanidins

(@) Porphyrins& Carotenoids-Structure and  synthesis  of
Haemoglobin and  chlorophyll, spectral  properties  of
V. porphyrins. Biosynthesis of Porphyzin, Phthalocynis.B-carotene and 12
its relation with Vitamin A. Y carotene

I " PartC- Learning Resonrce

, Recommended Books: -

Book Suggested- _ .

1. Natural Products: Chemistry and Biological Significance, J. Mann, R. S. Davidson, J.B. Hobbs,

D.V. Banthrope and J.B. Harborne, Longman, Essesx.O

2. Organic Chemistry, Vol 2, I. L. Finar, ELBS.

3. Stereoselective Synthesis: A Practical Approach, M. Nogradi, VCH.

4. Rodd's Chemistry of Carbon Compounds, Ed.S. Coffey, Elsevier.

5. Chemistry, Biological and Pharmacological Properties of Medicinal Plants from the Americas, Ed.
Kurt Hostettmann, M.P. Gupta and A. Marston, Harwood Academic publishers.

6. Introduction to Flavonoids, B.A. Bohm, Harwood Academic publishers

7. New Tredns in Natural Product Chemistry, atta-urRahman and M.I. Choudhary, Harwood

Academic Publishers.

Incocticides of Natural Origin, SukkDev, Harwood Academic publishers.

E Resources :-https://www.goodreads.com/book/show/16948267-orzanotransition-
metal-chemistry

IS\TI; Chemistry, B.O.S. Chairman/Memniber’s Name Signature
Mr. L.C. Manwani Asstt. Prof,, Dr. B.S. Porte Govt. | ;
3 ' i,"g(‘
L College, Pendra ’9@(/{? 2
5 Dr. Smt Harsha Sharma Asstt. Prof.,, CM.D. PG
College, Bilaspur
3 Dr. M.R. Agar Assit. Prof. Govt. Agrasen Callege
Bilha
4 Smt. Sapna Pawar Asstt. Prof., Govt. N.P.K. Collegé
Kota |
5 Dr. Smt Seema Negi Asstt. Prof., Govt. J.M.P. College
" | Takhatpur
6 Dr. Neeta Gupta Asstt. Prof., Govt. ER.R. Science
College Bilaspur

1k
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— _ vatA:Ineoduction
Program: M.Sc. Chemistry | Semester: 1V ] w.e.f: 2024-2025
1. A sarsantsor oo e A b

LT Course Code CHEMT407
2, . T ]
Course Title Computational Chemistry,
1 Course Type Theory ' B

4.} Pre-requisite
(if any)

5. Course Learning. |At the end of this course, the students will be able to learn about:
Outcomes(CLO) » Students will develop computational chemistry literacy. This
comprises the ability to understand general contents and critically
evaluate quality and applicability of computational chemistry
methods and results in the scientific literature

ePerformance of simple corputational experiments in energy )
evaluation, transition state modeling, conformational analysis.

As per rules of Atal Bihari Vajpayee Vishwavidyalaya, Bilaspur

o Skill development to design, perform and analyze chemistry
problems using computational tools.

6. | Credit Value BL +1T)=04

7. | Total Marks Internal Marks: 20 “Min Passing Marks:36
External Marks: 80

Part B: Content of the Course
Unit ' Topics Total
' Hours

I Introduction and scope of compiitational chemistry and its tools
Jpotential energy surface, conformational search, molecular  {12hrs.
meclianics (MM) global minimum, local minima, saddle points

1I. Many Electron atoms: Elecfron correlation, addition of angular
momentum, Clebesch-Gordan series, total angular momentum and 112 hrs.
spin-orbit interaction.

'Ab Initio Methods: Review of molecular structure
calculations, Hartree-Fock SCF method for 12 hrs.
L molecules, Roothaan-Hartree-Fock methad, selection
of basis sets and its classification, Slater type and
Gaussian type basis sets, minimal basis set, Pople
style basis sets

1v. iJectron Correlation and Basis Sets: Configuration Interaction, 12 hus.
Multi-Configuration Self- Consistent Field, Multi-Reference
Configuration Interaction, Many-Body Perturbation Theory,
Coupled Cluster, Basis sets

V. DFT and Force Fields method: [incrgy a8 a funclional of charge | 12 hrs.
density, Kohn-Sham equations. Molecular mechanics methods,
minimization methods, QSAR.
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art C - Learning Resource |
References:- o

1L F. Jeélosgl;, Introduction to computational chemistry, Wiley, NY,

2.D. C6[)X6c1)1111g, Computational Chemistry, John-Wiley and Sons, NY,

3. C. J. Cramer. Essentials of Computational Chemistry, John-Wiley &
Sons, 2004,

4. U. Burkert and N.L. Allinger: Molecular Mechanics, ACS

[ Monograph, American Chemical Society, 1977.

. Albright, Burdett and Whanghbo, Approximate Molecular Orbital
j ) Theory, Academic Press. 1985.

6. MOPAC 6.0 Manual and computer program, QCPE Ed.

7. PCMODEL Manual and Computer program, Serena Software.

i
{
!

[E-Resources-
hitps://www.goodreads.convbool/show/1694826 7-organgtransitien-

metal-chemistiy

n

|

Sr. Chemistry, B.O.S. Chairman/Member’s Name

Signature

No.

[

College, Pendra

f' M. L.C. Manwani Asstt. Prof., Dr. B.S. Porte Govt. | 06‘ o
| / ﬂA{fE

| Dr. Smt Harsha Sharma Asstt. Prof,, C.M.D. PG
College, Bilaspur

———————

|
Dr. M.R. Agar Asstt. Prof. Govt. Agrasen College
Bilha

|
|

3

z | -
| Smt. Sapna Pawar Asstt. Prof., Govt. N.P.K. College

4 Kota

T
|

’ 5 ' Dr. Smt Seema Negi Asstt. Prof,, Govt. J.M.P. College
| f Takhatpur

Dr. Neeta Gupta Asstt. Prof,, Govt. F.R.R. Science
College Bilaspur
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o ~ MSc, IVSEMESTER
Part-A: Introduction

PI'OgEm_:‘(‘-erLiﬁca'('c Course Session-2024-25 7
1. [Course Code | CHEMP40I ]
12 | Course Title N ~ LAB-7 Dissertation ]
S [CouseType 1 LaboratoryCourse |
4 | Pre-requisite (if any) ' £< [per Atal Bihart Vajpayee Vishwavidyalaya ‘\\
‘ B — | w€s -
| 5. - Course Learning ¢ At the end of this course, the students will be
' - Outcome(CLO) able to Jearn the following aspects of Chemistry
through practical exercises
| e Gain advanced abilities that can be appliedtoa |
rauge of careers |
| o Use their degree to specialize in a nutritional
j science, environmental science or as a scientist
[ {
f |
6. | Credit Value 02 _ : !
(7. | Total Marks Max. Marks: 100 | Min.-36 |

Part-B: Content of Course | ;
' Topics to be given by subject teacher related to Case study, Local Industry,

Entrepreneurship etc.

I Tap water purification

' Environmental nanotoxicology

| Materials in relztion to thermoelectricity
Science facts behind allergies

 Fertifizers and pesticides

Environmentally-friendly materials
Environmental pollution with chemicals
' Detection of heavy metal in plants and water

Air pollution measurements

Optimizing indoor plants life through chemlstry
Water purification systems

Chemical applications to human health
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— e

rﬂ?m'al effects of various chemical reactions

' Study On Solubility and Dissolution of some Drug
Chemical applications in industries
The Side Effects of Insecticides and Pesticides on Our Health
Assessment of water quality, Toxicity and treatment Strategies
Chemical industries: evolution and developments
Adverse Effects of Fast Food on Your Health
Adverse child health impacts resulting from food adulteration
Food Adulteration and Consumer Awareness

Food Adulteration Analysis

Category

Determination of Vitamins in Fresh Food and Vegetables

Modern Analytical methads for the detection of Food Fraud and Adulteration by Food

Total Marks-100

;1; | Chemistry, B,O.S. Chairman/Member’s Name Signature \

M. L.C. Manwani Asstt. Prof., Dr. B.S. Porte Govt. .

! College, Pendra : Wg/&
Dr. Srit Harsha Shaﬁﬂa Asstt. Prbf.,v,‘. C.M.D, PG

2 .
College, Bilaspur

3 | Dr. M.R. Agar Asstt. Prof. Govt. Agrasen College Bilha

4 ' Smt. Sapna Pawar Asstt. Prof., Govt. N.P.X. College
Kota

5 | Dr.Smt Seema Negi Asstt. Prof., Govt. LM.P. Collego
Takhatpur

6 Dr. Neeta Gupta Asstt. I"fof;, Govt. ER.R. Sciéﬂéé

College Bilaspur
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r\ | M.Sc. IVSEMESTER A
~ Part-A: Introduction %
Program: Certificate Course Session-2024-25 |
1. Course Code T ~ CHEMP402
2. | Course Tille ‘ 1.AB-8 Special (Inorganic Chemistry) |
3 Course Type Laboratory Course
| 4. Pre-requisite (if any) ‘ ﬁ\sjl per Atal Bihari VajpayeeVishwavidyalaya
es -
5. Course Learning e At the end of this course, the students will be able
Outcome(CLO) to learn the following aspects of Chemistry
through practical exercises in o
6. Credit Value » 02 - '
7. Total Marks [ Max. Marks:100 | Min.-36

J » Part—B; Content of Course ,
Note: Laboratory course with Group'B'willbe of 12 hrs-duration spread overtwo days.
The examinee will have to perform'three experiments. These experiments will be 20 marks

each. 20 Marks each for viva-voce and Sessional work.

Group — A: Preparatibﬁ Inorganic compounds/ coordination COmpoﬁhds and

estimations of metals: (30)

1) Preparation of acetylacetonate complexes of Co(II) and Co(IlI} and estimation of
cobalt

2) Preparation of oxalate complexes of Fe(II) and Fe(IIT) and estimation of iron

3) Preparation of aluminifum(IT)tris(acetylacetonate) and estimation of aluminium
49 Pr‘eparatio,n of potassium dihydroxodioxalatotitanate(IV) and estimation of
titanium
| 5) Preparation of Ky[ON(S0s)2 JFremy’s salf)
Note: Wherever possible IR and other spectral studies should be undertaken
Group — B: General experiments (35)
1) Analysis of soda ash by acidimetry
2) Analysis of talcum powder for Mg by complexometric titration
3) Analysis of Fe in pharmaceutical preparation (colorimetrically)
- 4) Analysis of borax (titrimetty)

5) Determination of the strength of commercial phosphoric acid by pH titration

6) Percentage purity of ZnOcomplexometric titration
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8) Crystal growth experiments

Group — C : Ore / Alloy/ commercial sample analys1s (35)

1) Analysis of Iron ore Ferro-manganese: a) Percentage moisture, b) Acid insoluble
residue, ¢) Iron gravimetrically / Mn gravimetrically

2) Analysis of Bauxite: a) Aluminium gravimetrically

3) Analysis of Ilmenite ore

4) Analysis of Magnesite ore

5) Analysis of lime stone &) loss on ignition b) estlmatlon of calcium (redox
titration) ¢)

calcium and magnesium by complexometrically

' 6) Analysis of sea shell for calcium content

7) Analysis of wood’s metal

8) Analysis of leaded bronze, gun metal

9) Analysis of Brass

10) Analysis of Steel, Ni in nickel steel gravimetrically

11) Analysis of monel metal Cu gravimetrically, Ni spetrophotometrically
12) Analysis of magnalium a) Mg — volumetrically or b) Al — gravimetrically
13) Analysis of bronze

Part-C Learning Resources

Books suggested :

Reference Books:

1. G. Brauer “Handbook of Preparative Inorganic chemistry™ 2nd ed., Vol. 1 and 2. Academic
Press New York 1967.

2. ). Bassett, R.C. Denny, G. H. Jeffery and J. Mandham, “Vogel's Texi Book of Quantltatwu
Inorganic Analysis” 4th ed, ELBS 1985.

3. G. Marr and B. W. Rockett, “Practical Inorganic Chemistry”, Van Nostrnad Reinhold
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London 1972.
4. G. Pass and H. Sutcliffe, “Practical Inorganic Chemistry” 2nd Ed. Chapman and Hall 1985

5.]. D. Woolins, “Inorganic Experiments” Wiley — VCH Verlag GmbH and Co, 2003

Sr. o -
| No ! Chemistry, B.O.S. Chairman/Member’s Name Signature W
J |
Mr. L.C. Manwani Asstt. Prof., Dr. B.S. Porte Govt. e,
oty

‘ College, Pendra

8]

| 3 | Dt M.R. Agar Asstt. Prof. Govt. Agrasen College Bilha

|

) / Smt. Sapna Pawar Asstt. Prof., Govt. N.P.K. College

f 4 Kota
| 5 Dr. Smt Seema Negi Asstt. Prof., Govt. JM.P. College
Takhatpur |

]j Dr. Neeta Gupta Asstt. Prof., Govt. E.RR. Science

[ g ' College Bilaspur —j




=

T MY grondh fazafaene, HarIYR (9.1)

HisY Eﬁﬂq O ¥ W, RaragR—aTqR arf, HN, RArayR (8.7.) 495009
c.in

Website : www.bilaspuruniversity.ac.n

m
M.Sc. IVSEMESTER -
: - Part-A: Introduction
Program Cerifoste Coue | Sewion-202425
1. Course Code — | o bi@"“”” o
2. | Course Title  LAB-8Special (Physical Chemistry) |
3. Course Type Laboratory Course
4. Pre-requisite (if any) ] ﬁslper Atal Bihari V ajpa’yEéVis‘hani'Hyiﬂei}?af N
ules
2. Course Learning At the end of this course, the students will be able
Outcome(CLO) 10 learn the following aspects of Chemistry
I R — through practical exercises in
.+ Study of Kinetics of different reactions
«  Adsorption isotherm |
« Thermodynamics
+  Spectroscopy
»  Polarography
+ Electronics
6. Credit Value 02
L7 Total Marks Max. Marks:100 Min.-36
Part-B: Content of Course _
Kinetics

1. Study of kinetics of exchange between ethyl iodide and the iodide

ion.

9 Determination of the solubility product oflead iodide.

3. Determination of-the dissociation constantof barium nitrate.

4. Determination of relative strength of the acids by-studying the

hydrolysis of an ester.
5. Study the hydrolysis 0

f methy] acetate catalysed by HCI and
equimolar ureahydrochloride and hence the de

gree of hydrolysis of the

sait.
6. Investigate the inversion of cane sugar in presence of anacid.
| Determine also the energyof activation of the reaction.
7. Study in inversionofcane sugar inpresence of HCL and
rmine therelative strength of the acids

H,S0,.and.hence dete

8. Study the kinetics of hydrolysis of ethyl acetate by NaOH at two
temperatures by conductance measurement, hence the energyof
activation of the reaction.

9. Study the kineties of hydro
the order and energy of activation of re
1 0. Investigate thereaction between Hy
11. Study the kinetics of decomposition of benzer

at different temperatures.
12. Study the kinetics of reaction between Kz8,0g and KI.

J R

lysis of tertiary amyl iodide, and determine

action.

0, and HL
e diazonium chloride

1A L - cdl o a

SN T Cdemmlr Ale o mmd = -
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(b) Study the influence of ionic strength on the rate constant i
13 study the kinetics of the autocatalytic reaction between KMno4 and |
Oxalic acid. ‘
14. Determination of order of reaction between Bromic acid and !
hydrobromic acid.

15. Determination of concentration of iodine in given KI solution by
isotope dilution technique A
16. Determination of effect of- i
(a) Change of temperature. ’ l‘
(b) Change of concentration.

(c) Ionic strength of the media on the velocity constant of hydrolysis of
an ester.

17. Determination of the primary salt effect on the kinetics of the
kinetics of the ionic reaction and testing of the Bronsted relationship
(iodide ion is oxidised by persulphate ion.)

18. Investigate the adsorption of oxalic acid from aqueous Solution by
activated charcoal and verify FreundlichLangmuir’s adsorption

isotherm.
19. Determine adsorption isotherms of acetic acid from aqueous

solution by charcoal

B Thermodynamics

(i) Determination of partial molar volume of solute (e.9., KCI) and
solvent in a binary Mixture.

(i) Determination of the temperature dependence of the solubility of a
compound in Two solvents having similar intermolecular, interactions
(benzoic acid in water and inDMSO- water mixture) and calculate the

partial molar heat of solution.

Spectroscopy

(i) Determination of pKa of an indicator, (e.g., methyl red) in (a)
aqueous and (b) micellar media.

(if) Determination of stoichiometry and stability constant of inorganic
(e.g. ferric ~ salicylic acid) and organic (e.g. amine-iodine) complexes.
(iii) Characterization of the complex by electronic and IR spectral data

Ve

Polarography :
(1) Estimation of Pb*" and Cd**,Zn and Ni*" ion in a mixture of Pb>"1Zh"

and Ni”'by Polarography.
(ii) Determination of dissolved oxygen in aqueous solution of Organic
solvents.

This lab course will have theory as well as practical and ‘the lectures
shall be delivered during lab hours.
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|
|

Distribution of Marks- Duration 6 hours

L-ANY ONE EXPERIMENT-60Marks(70Marks for ex student)

( 2- VIVA YOCE-20 Marks(30 Marks for ex student)
|

| 3-Sessional-20 Marks

' Total- 100 Marks |
. R

o »l;hir}-»ﬁiéirning Resources - ‘
| Books suggested :
1..Findlay's Practical Physical Chemistry revised B.P. Levitt, Longman2 |
| 2. Experiments in Physical Chemistry, J.C. Ghosh Brarati Bhavan '
' 3. Experimental Physical Chemistry,'D,P. Shoemaker C.W. Garland and J.W. .‘
‘Niber, McGraw Hill Inter Science |
] il(; c‘ Chemistry, B.0.S. Chairman/Member’s Name Signature |
NO. | [
L | | |
’ Mr. L.C. Manwani Asstt. Prof,, Dr. B.S. Porte Govt. -
| College, Pendra _l’\@:;’:)
' Dr. Smt Harsha Sharma Asstt. Prof., C.M.D. PG College,
| Bilaspur |
| 3 Dr. MR Agar Asstt. Prof. Govt. Agrasen College Bilha 1

4 | Smt. Sapna Pawar Asstt. Prof., Govt. N.PK, College Kota |

J 5 Dr. Smt Seema Negi Asstt, Prof,, Govt. J.M.P. College
Takhatpur

| Dr. Neeta Gupta Asstt. Prof,, Govt. E.R.R. Science
- College Bilaspur
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_Part-A: Introduction

 Program: Certificate Course i  Session-2024-25
L [CowseCode |~ CHEMP4O2
2. CourseTitle | LAB-8 Special (Organic Chemistry)
3. | Course Type o Laboratory Course -
4. Pre-requisite (if any) ﬁslper Atal Bihari vajpayeevishwavidyalaya
ules
5. Course Learning At the end of this course, the students will be able
Outcome(CLO) to learn the following aspects of Chemistry
through practical exercises in }
«  Multistep Synthesis
+  Qualitative Analysis
+  Extraction of organic Compounds from
Natural Resources
f « Chromatography for separation &
“ Identification
5 +  Spectroscopy for identification of organic
! compounds _
6. Credit Value A ' 02 i
7. Total Marks , Max, Marks:100 | Min.-36 B

Part-B: Content of Course

"Note: Laboratory coutse with Gronp'B'willbe of 12 hrs-duration spread overtwo days.

he examinee will have to performthree experiments. These experiments will be 20 marks

i each. 20 Marks each for viva-voce and Sessional work.

I
|
|
|

Qualitative Analysis
Separation, Purification and identification of the components of a mixture of binary
organiccompounds & mixture of three organic compounds.

Multi-step synthesis of Organic compounds (Three stage preparations.
Preparationof pure crystalline product. By using any two following principals
| Conformation bymelting point determination.)-

| The exercises should illustrate the use of organic teagents and may

| involvepurification oftheproducts by chromatographic techniques

| Jxpt-1: Synthesis of paracetamol from benzene

Step 1: Benzene to Nitrobenzene (Nitration)

Step 2: Nitrobenzene to N-phenyl hydroxylamine (reduction)

- Step 3: N-phenyl hydroxyl amine (o p-aminophenol (Rearrangement)

Step 4: p~amino phenol to p-hydroxy acetanilide/paracetomol(acetylation Using
Acetyl Chioride) .
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Expt-2: Synthesis of o-chlorobenzoic acid from }ﬁﬁﬂl—lc acid

Step 1: Phﬂuaﬁc acid to phthalic anhydride (Dehydration) !

Step 2: Phthalic anhydride —phthalic amide (Amide formation) \

Step 3: Phthalimide- Anthranilic acid (Hoffrnan’s Bromamide reaction) ‘

Step 4: Anthranilic acid -orthochloro benzoic acid
| Expt-3: Synthesis of sulpha drug from acetanilide

Step 1: Acetanilide to p-acetamide benzene sulphony! chloride (sulphonation)

Step 2: p-acetamide benzenesulphonylchloride to p-acetamide
benzenesulphonamide

{s-amination)

Step 4: p-acetamide benzene sulphonamide to p-amino
benzenesulphonamide(hydrolysis) \

Expt-4: m-Chloro-nitrobenzene from nitrobenzene

Step 1: Nitro benzene to m-dinitro benzene (nitration)

Step 2: m-dinitrobenzene to m-nitro aniline (partial reduction)

Step 3: m-nitro aniline to m-nitrodiazoniumchtoride (diazotization) \
| Step 4: m-nitrodiazoniumchloride to m-Chloro-nitrobenzene (Sandmeyer’s reaction)
Expt-5: Synthesis of p-bromo benzanilide from benzophenone
Step 1: Benzophenone to benzephenone oxime (Addition)

 Step 2: Benzophenone oxime to benzanilide (Beckman’s rearrangement)

| Step 3: Benzanilide to p-bromobenzanilide) (bromination)
Expt-6: Synthesis of Methyl orange from aniline ‘

Step 1: Aniline to sulphonic acid (sulphonation)

Step 2: Sulphonic acid to Diazonium chioride (diazotization)
Step 3: Diazonium chloride to methyl orange (coupling reaction)
- Expt-7: Synthesis of Acridone from Anthranilic acid

Step 1; Anthranilic acid to o-chlorobenzoic acid (Diazotisation followed by

| Sandmeyer’s reaction)

Step 2: o-chlorobenzoic acid to N-phenyl anthranilic acid (Substitution Ulmann
Reaction)

Step 3: N-phenyl anthranilic acid to acridone (Cyclisation)
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Expt-9Benzilic acid rearrangement : Benzilic acid from benzoin, (Benzoin- Benzil-

Benzilicacid)
Expt-10 Synthesis of heterocyelic compounds,

Skraup synthesis: Preparation of quinoline fromaniline,

Skraup synthesis: Preparation of 2 phenylindole from phenylhydrazine. ,‘
Expt-11-Preparationof p nitro aniline from Acetanilide ‘
Expt-12- Preparation of p bromo aniline from Acetanilide |

All the students must submit the sample and TLC for all the stages of preparation “
and a photo |

copy must be pasted in records.

Extraction of Organic compounds from Natural sources-
. Isolation of caffeine from tea leaves

. Isolation of casein from milk

. Isolation of lactose from milk

. Isolation of nicotine dipicrate from tobacco

. Isolatton of piperine from black pepper

. Isolation of lycopene from tomato.

v ufa LI N —

N

7.Isolation of b-carotene from carrats.

Paper Chromatography

Separation and identification of the sugars, dyes and amino acids present in
the givenmixture of sugars, dyes and amino acids by paper chromatography
and determination ofRF values.

Spectroscopy:
Identification of organic compounds by the analysis of their spectral data

(UV. IR. PMR,CMR& M) Spectrophotometric (UVA/IS) Estimations of
1. Amino acids
2. Proteins

' 3. Carbohydrates

4. Aspirin

' Distribution of Marks-

Laboratory course with Group'B'willbe of 12 hrs-duration spread overtwo days.
The examinee will have to performthree experiments. These experiments will be 20
marks each. 20 Marks each for viva-voce and Sessional work,

Total- 100 Marks
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. Part-C Learning Resources \
REFERENCES: \
L. Practical Organic Chemistry A.1.Vogel (Longnimls) "‘
| 2. Text Book of practical organic Chemistry F.G.Mann & B.C. Sanders,
3. A Manual of Practical Organic Chemistry Day Sitaramam&Govindachari
4. Organic Experiments L.F.Fieser.

5. Practical Organic Chemistry H.T.Openshaw

6. Systematic Identification of Organic Compounds, P.L.Shriner, R.C.Fuson& D.Y.Curtin.
7. Identification of Organic Compounds N.D.Cheronis& J.B.Entrilkin
8. Advanced Organic Synthesis by R.S.Monson Academic Press

Sr. |
Nl(; Chemistry, B.O.S. Chairman/Member’s Name Signature
1 Mr. L.C, Manwani Asstt. Prof., Dr. B.S. Porte Govt. |
College, Pendra /6(’,&”/',‘?/’?{»
Dr. Smt Harsha Sharma Asstt. Prof, C.M.D. PG
2 i,
College, Bilaspur
3 | Dr. M.R. Agar Asstt. Prof. Govt. Agrasen College Bilha

\
| | |
/ , | Smt. Sapna Pawar Asstt. Prof,, Govt. N.PK. College

Kota
J 5 Dr. Snit Seema Negi Asstt. Prof., Govt, JM.P. College
, Takhatpur
6

College Bilaspur

Dr. Neeta Gupta Asstt. Prof., Govt. E.R-.R. Science J
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Part A; Introduction

| Program: M.Sc. Chemistry J

]“w‘l{.f.: 20242023

 Semoser: 11

5.| Course Lchming, At flie end of fhis course, the students will be ap]e to:
Qutcomes (CLO) e Understand shapes of molecules and bonding

Understand about ESR spectroscopy

L Coiii'se Codcrl ,‘“, . --..__ o (:HEMTM" S —— ____‘
2| ourse Titte Application of Spectroscopy

Course Type N ##_*:;:N‘ﬂ’___“’l_*hemy ,,,,, — j

4. | Pre-requisite . As per Rules of Atal Bihari Vajpayee Vishwavidyalaya Bilaspur

< (ifany) - - ]

[ ]
e Clear concept of UV-Vis spectroscopy
» Fundamentals of NMR spectroscopy - -,
: e Learn mass spectroscopy-and C13 spectroscopy
6.| Credit Value o TELHDEE
7.| Total Marks | Internal Marks: 20 ~ [ Min Passing Marks:36

_External Marks: 86

Part B: Content of the Course _

'To.pjcs'

Total
Hours|

. | substances in solution: Faciots a
| applications including biological systems, an overview of NMR of

Vibrationai-  Spectroscopy: Symmetry - and shape 0
{AB2,.AB3,AB4;ABs; AB6 mode of , " bonding of ambidentate
ligands, ethylenediamine and Diketonato'complexes, application- of),
resonarice Raman spectroscopy particularly metallo-protiens ; Eleciron
Spin Resonance spectroscopy: Hyperflng coupling, spin polarizatiory
for atoms and transition metal ions,. spm-orbit coupling and
significance of g-tensors, application to tran'sition metal complexes
(having_oné, unpaired electron) including biological 'styster‘ns and to
morganic free radicals. Nuclear Mat%neﬁc Resonance of Paramagnetic

ecting ‘nuclear .relaxation, some

metal nuclides with emphasis 195Pt ahd 1198n NMR.

12

IL

IIL

_compounds, steric effect in biphenyls. Infra-Red Spectroscopy:

Rof gaseous, solids andpolymeric materials S
Nuclear Magnetic Resonunce Sipectroscopy: General introduction |
1

| carbon (aliphatic, olefinic, aldehydic and aromatic) and other nuclei

| Totation, Karplus curve, variation of coupling constant with dihedral

ORGANIC CHEMISTRY Ultraviolet and Visible Spectrascopy:
Instrumentation and sample handling various electronic transition (15%-
800 nm) Beers-Lambert [aw, effect of solvent on electronic transitions,
ultra-violet bands for carbonyl compounds, ‘dienes, conjugated
Polyenes, Fieser- Woodward rule for conjugated dienes and carbonyl
compounds, ultra-viclet spectra of | aromatic and’ Heterocyclic

Instrumentation and Sample Handing characteristic, . vibrational
frequencies of alkanes, alkenes, alkynes, aromatic compounds, alcohol,
cthers, phenols and amines, Detailed ‘study of Vibrational flequencies
of carbonyl compounds (Ketones, aldehydes, esters, amides, acids
anhydrides, lactones, Lactams and conjugated carbonyl compounds),

Effect of Hydrogen .bonding and solvent effect on vibrational

[requencies, overtones, cornbination bandé and Fermi resonance FT IR

and dei'l_mtiurn, chemical shift, spin-spin interaction, Shielding -
mechanism, chemical shift values and correlation for protons bonded to

(alcoh[ols, plgcnglp‘, cnols, carboxylic acids, amines, amides, mercaptol)
ci(;;m%o, e}é, spin-spin iteraction between two, three, four and five nuclei
(first order specira) vicinal coupling, stereochemistry, Hindered '

angle, Solvent effect, Foutier Transform Teohniaue.
overhouser offectNOE) ' fque, Nuclear

12
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_ Carbon-13 NMR Spectroscopy- Genera] considerations, chemical 12

- IV, | shift (aliphatic, olefinic, alkyne, aromatic, Heteroaromatic and carbonyl

carbon) cougling constants, Optical Rotatory Dispersion (ORD) and
| Circular Dichroism (CD) - Definition, deduction of absolute
configuration, octant rule for ketone.

Mass Spectrometry- Introduction, ion production-EL, CL, F.D
‘Factors affecting fragmentation, ion analysis. Mass spectral
fragmentation of organic compounds, common functional groups,

V. SO : i 12
. - molecular ion peak, metastable peak, Mclafferty rearrangement, :
' Nitrogen rule, Examiples of mass specialfragmentation of organic
compounds with respect to their structure determination '
B S - . . OO

Part C - Léaming Resource

| Reference Books — ' ' \
1 Modern S}fﬁCﬂ’QSC‘Op r~ JNI. Hollas thny\(ﬂeg. S o i
- 2 Applied Electron Spéctroscopy for Chemical Analysis Ed. H. Windowiand F.L. |
Ho Willey mnterscience., ' IR ) \
3 NMR, NQR, ESR and Mossbaure spectroscopy in Inorganic chemistry- R.V. | "

arish, ) _
* p4 Physical Mathod in ctremistry - R.5. Drago,'saunders.college. " _
| 5. Introduction to Molecular: spectroseopy ---G‘IVI.'B.a yow, Mcgraw Hill: -
6 Baqic Pr[ncfte qf Speqtpseopy,- n,:Onmg,M}rf%xW itt, _ ,
7 The%rzf an(cii \pplication of UV Spechpsqopt H.H-. Jaffe, and M. Orchin, IBH
ord.

8 Introductior to photoelectron speetroscopy P.K.Ghosh John Wﬂ'e%}a.l ’ B

| 9 Int{{)ducticn to magnetic Reso-mindl. n. ¢arringtd "nJ ¢.0. Maclichalan Harper & | -

o ROow, o : ' . : .

| 10 structutal Methqds in lnotganic chemistry, B.A.v. Ebsworth, D.w.H. Raniin
andCradocKELBS 11.Progress in Inorganic Chemistilr, Vol. g Ed. FA. Cotton

Vol. 15 Ed. S.7. Lippard o : e .

E-Resources- o i _
https://epgp.mflibnet.ac. in/Home/ViewSubject?catid=13G8Vouh

| mrFfuhsérkiyTA | -
;’; Chemistry, B.O,S. -ChairmanMember’s'N ame Signature
|| Mr. LC Manwani Asstt. Prof, Dr.BS.PorteGovt. |, .
. | College, Pendra S /éz"%ié
, | Dr. Smt Harsha Sharma Asstt. Prof, CM.D. PG |
College, Bitaspur: : : R
5 | DPr M.R. Agar Asstt. Prof. Govt, Agrasen College R
Bilha |
4 | Smt. Sapna Pawar Assit. Prof,, Govt. N.PK. College
.- | Kota

< | Dr. Smt Seema Negi Asstt. Prof., Govl. JM.P, College |
. | Takhatpur -

6’ | Dr. Neeta Gﬁpta Asstt. Ptof., Govt, ERR. SEfenog o
-7 | College Bilaspur |
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PlOOlam M.Se. Ch\mlstlyj Scmuion III
CHEMT302 '

C0uls<. ( ode
T Bio-inorganic & Tk'ii-()4'org:i|1 ic Chemistry

C ourse Title

1.
2

EXE T T The()l'y ' S
3

C‘oumc prc

P f{“‘l requisitc | As per Rules of Atal Bihari Vajpayee Vishwavidyalaya Bilaspur
(if any) -
| 5.} Course Learning. |
i Outcomes {Cl. 0) |

'At the end of this course, ‘the students will be able to:

o Metai Storage Transport and Bio mineralization . _
o Describe the stmctural and functional relationships,

mechanisms and importance of metaloenzymes.
Understand- metal nuclmc acxds 111teract10ns & metals m
(v.

{ medicines. :
! \ e Upon completion of this course siuderrts will be able t
understand how enzyme catalyzes the reactxon with outmos
* efficiency.
e Acid-base catalysis and covalent cata1y51s of enzyme, strai
P o and distortion during enzyme catalysis.
" o - e Structure and biclogical functions of various coenzymes, ﬂ
. . the origin of mechanism of emymc action, .
6. | Credit Value | _ QGL+iT)=4
7.1 Totai Marks . Internal Marks': 20 | Min Passmg Marks 36 \
P ‘ External Marks: 80 — i
[ R Part B: Contem of the Course . j | .
[ Umit | Tapxe& B : “Total |
, o , Hours§
[ Metal Storage Transport am} Bio mmemhzanon T X | \
Ferritin, Transﬁmuo and Sldczophores . S .
: - | Calcium in Bm.sgy . ' g \
I. | Calcium in hvmg cells, transport and teguiaixon, molecuhr aspeots of 12 |
; intermolecular processes, exiraceliutar binding proteins . ’
Metalloenzymes 1
I Zine enzymes-carboxypeptidase “and  carboric anhydrase. Tro
| enzymes-catalase, peroxidase and cytochrome P-450.Copper enzymes =
superoxide disnimtase. Molybdenum omtransferase emymes—xanthme
oxidase. Coenzyme vitamin B12

1

. Me:—tal Mucleic Acld Interactions - ~
Metal ions and metai comp]ex mt(.mctlons, Metal complexes

I nucleicacids.
Metals in Medicine

_‘_,L-——M———

Metal deficiency and disease, toxic effects of metals, metals used fon
diagnosis and chematherapy with particular reference to antlcemce

drugs
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Introduction:Basic considerations Proximijty effects and molecular
Adaptation. Enzymes Introduction and historical perspective, chemical
and biological catalysis, remarkable properties of enzynmes like
catalytic power, specificity and regl ation. Nomeclature and
classification, extraction and purification. Fischer’s Tock and key and
Koshland’s induced fit hypothesis, concept and identification of active 12
site by the use of inhibitors, affinity Jabeling and enzyme modification

by site-directed mutagenesis.

' Mechanism of Enzyme: Action Kinetics of enzyme action,
‘MichealisMenten and Lineweaver-Burk plots, revcersible and
irreversible mhibition. Transition-state theory, orientation and steric
’ effect, acid-base catalysis, covalent catalysis, strain or distortion.

! Examples of some typical enzyme mechanism for chymotrypsin,

; ribonuclease, lysozyme &nd carboxypeptidase A.

Iv.

] Reactions Cafalyzed by Enzymes and Co-Enzyme Chemistry:
| Nucleophilic displacement on a phosphorus aton, multiple ’
displacement reactions and the coupling of ATP cleavage to 12
V. endergonic processes. Transfer of sulphate, addition and elimination
reactions, enclic ntermediates in isomerization reactions, B-cleavage
and condensation, some isomerization and rearrangement reactions.
Enzyme catalyzed carboxylation and decarboxylation. Cofactors as
derived from vitamins, coenzymes, prosthetic groups, apoenzymes.
Structure and biological functions of coenzyme. A, thiamine
pyrophosphate, pyridoxal phosphate, NAD+, NADP+, FMN, FAD,

lipoic acid, vitamin B12 Mechanisras of reactions catalyzed by the

_above cofactors,

—

{

;'P’art C - Learning R@s@*urée

S . S Refﬁi‘énce Bééks- ‘ '
1. Principles of Bioinorganic Chemistry ,S.J. Lippard and .M. Berg.,University '

Science Books. « o _ _
2, Bioinorganic Chemistry. L Bertini, FLB.Grey, S.1. Lippard and 1.S. Valentine,
University Scieace Books _ o

3.Inorganic Biochemistry Vol I and Il EA.G.L. Eichhom, Elsevier - ’
4.Progress in fnorgani¢ Chemisiry, Vol.18 Ed. J.J. Lippard Wiley

5.P.8.Kalsi, Bioorganic, Bioinorganic and Supramolecular chemistry,

Biorganic Chemistry, A Chemical Approach to Enzyme Action, Hermann Dugas and
C. Penny, Springer-Verlag, : R ‘ .

- 6. Undérstanding Enzymes, Trever Palmer, Prentice Hall. - :
7. Enzyme Chemistry: Impact and Applications, Ed. Collin J. Suckling, Chapman

89% damentals. of E An Introd A

. Fundamentals o yvmes: An Introduction gnd Applications. ir logy,

e e T ot Bty
, Immobilized Enzymes; An Introduction and Applications in Biotechnology,

b B iy o andApplications in Biatechnology,

11. Enzymatic Reaction Mechanisms €. Walsh, W.H.Freemain.

12. Enzyme Structure and Mechanism, A Fersht, W.H ¥ reeman. .

13. Biochemistry: The Chemical Reactions of Living Cells, D.F Metzler, Academic

Press.
E-Resource&

and Hall. R o
¢ Mechanisms Ed, M.I.Page and A. Williaws, Royal Sdpieéy of Chemistry.
1 .

QO

mt}%%z%%%inﬂibnet.a&in/Home/V iewSubject?catid=13G8Vouh -

YA
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Chemistry, B.(0.S. Chairman/Member’s Name Signature
Ml L.C. Manwani Asstt. Prof., Dr. B.S. Porte Govt. Qé A ‘2
College, Pendra ' QJ/\r/{ 4 ‘
, |
’ i
’ » | Dr. Smt Harsha Sharma Asstt. Prof., C.M.D. PG College, ;}
L ~ | Bilaspur . 3
|.
n
e | o | |
L 3 | Dr. MR, Agar Asstt. Prof. Govt. Agrasen College Bitha “
! : . \
| |
b
f ‘4 | Smt. Sapnia Pawar Asstt. Prof,, Govt. N.P.X. College Kota ?
| . -
! 5 )Dr. Smt Seema Negi Assit. Prof., Govt, JM.P. College .
,’ Takhatpur . (
6 Dr Neeta Gupta Asstt. Prof.,, Govt, ER.R. Science College ;
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“Parf A: Introduction

' | we.f: 20242025

Course Title NANQO CHEMISTRY AND COMPUTER PROGAMMING

Course Type Theory

Pre-requisite | As per Rules of Atal Bihari Vajpayee Vishwavidyalaya Bilaspur
(ifany) D

Course Learning. {At the end of this course, the students will be able to:
Outcomes (CLO) e To provide knowledge about chemistry based nanoprocess
| o To design and conduct experiments relevant to nanochemistry, as
f well as to analyze the results
| e Ta enhance the various nanosynthesis technigues and to identify
1 and solve problems.
1 To improve usage of chemistry for modernTechnology .
Under stand basic of Computer .langnage and Programing

Credit Value (3L+1T)=04

Total Marks Internal Marks: 20 Min Passing Marks:36
External Marks: 8¢ -

“Part B: Content of the Course

Unit

Topics o ' ‘ Total
Hours!

L Reaclivity of Metal Nanoparticles ~ Size Effects-Structural Properties

SIZE EFFECTS ON STRUCTURE AND MORPHOLOGY OF
NANCPARTICLES Fundamental Properties - Size Effects on
" Structure and Morphology of Free or Supported Nanoparticles - Size | -
and Confinement Effects - Fraction of Surface Atoms - Specific 12.
Surface Energy and Surface Stress - Effect on the Lattice Parameter -
Effect on the Phonon Density of States- Nanoparticle Morphology -
Equilibrium Shape of 3 Macroscopic Crystal — Equilibrium Shape of
. Nanometric Crystals - Morpholagy of Supported Particles UNIT .
SUPERPLASITICITY AND REACTIVITY OF METAL
NANOPARTICLE Superplasticity — lntroduction — Mechanism - 12
Superplastic Nanostructured Materials - Industrial Applications -

- Electronic Pr?\Ferties - Reactivity in Chemisorption and Catalysis of
Monometallic Nanoparticles — Support Effects - Alloying Effects -

; Effect of Surface Segregation - Geometric Effects -Electronic Effects- | -
| Preparation and Implementation in the Laboratory and in Industry. |-

IL - opinodal Decomposition - Thermedynamics of Nucleation — Growth —

| FEATURES OF NANOSCALE GROWTHSpecific Features of
anoscale Growth — Introduction - Thermodynamics of Phase 12
‘ransitionsDynamics of Phase Transitions ~ Thermodynamics of

Size Control - Triggering the Phase Transition- Application to Solid
[Nanoparticles - Controlling Nucleation - Controlling Growth ~
Controlling Aggregation. Stability of Colloidal Dispersions - Breaking
Matier into Picces ‘

Iv, [ Computer fundamentals; - Introduction to computer

[ntroduction to Cornputer and computer pmgminriﬁﬁi;g in "6,;. o 2

‘organization,operstingsystem, DOSIntroduction to UNIX and wiindow.

Computer languages, principleofprograrnming Algorithm and flow

charts |

‘ }Iﬁogamming in i~ Strecture of a C Prograraming, constants,
[variables,,operatorsandExpressions, data Jnputé output, decision
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makmg, branchmg and looping statements arrays,statements , well
-{defined functions pointes structure and unions, Formatstatement.
Termination staternents. Branching statements such ag IF of GO
{TOstatement. LOGICAL variables. Double precigion variables.
Suchnmcd variablesand DIMENSION. DO statement, FUNCTION
‘land SUBROUTINI* Comuron and Daia statement, I
Programming in Lhcmm!r} and usc of Lomputcr ngmmmeq
1. Development of small computer codes Involying simple formulae in
V. IChemistr v such ‘
As Vander waals Equation, pH Titrations, Kinetic. Radioactive Decays.
Evaluation of Lattice Energy and lonicradie secular equation (within
i Hucke! Theory), Elemmentry Structural features, such as bond lenths,
' .bond Angle,'dihedralangles,'ete. Of molecules extracted from a database.
2. Introduction and use of computer pavkage tMS~W01d and Excel AR
Preparanon of, mapn and oharts o

12

Tan C-Lea mmg Resouree

' Reference Books —~ ) R
i 1.C. Brechignac, P. Houdy, M. Lahmam “Nanomatenals and Nanochemlstry ,

Sprmcrer ublication 2007.
2. Kenneth J. Klabunde, “Nanoscale matetials mchemlstry” Wﬂey Interscience
Publications 2001

| 3.C.N. Rao A. Muller; A. X, Cheetham ,“Nanomaterials chem1sn'y” Wiley-VCH

2007.
Compufer and Cemmon Sense: - R. Hunt and J. Shelley Prentice Hall.

I 4,
{ 5. Gomputaitional::Chemistry A. C. Nonis.

6. Micro Computer: QuamamMechamscs. J.P. Kilingbeck. Adam Hilger'".
7

8.

Computer Programming:infortranl VV, Rajaraman, Prentice Hall:

An Introduction, tongltal Comp gter Desxgn, V. RaJaraman and T. RadhaKnshanan g

I

JJ Prentice Fldd o , N -
f;; v Chemistry, B.0.S. Chairman/Member’s l*Jan:uaT Signature T
L Mr LC Manwam Asstt Prof Dr. BS Porte B \
; Govt. College, Pendra ‘ yéwm B
| Dr. Smt Harsha Sharma Asstt Proi CMD PG L
-2
College, Bilaspur . :
3 Dr. M.R. Agar, Asstt. Umf Govt. Ablasen Collebe
' Bl]ha ‘ .
4 Smt. ‘gabna Pawar Ass‘lt Prof., Govt. N.P.X. . -
College Kota
5 Dr. Smt Seema Negg /’mlt !’r()l (li)vl J. M—I’“‘—m
- | College Takhatpur
6 ,Dr NPeta Gupta Assa me (“:ovt E.R.R. Science
College Bllaspur '
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| Ptogr.am M.Sc. (,hcmmtry] %ciiuxxm -
LT "Course Code [ ‘ C I]l‘Nﬁ‘SOS

2,

|
‘ Transntmnl Metal Chemislry

Course Type L Elective I ~A  Theory
Pre-requisite J As pu Rules of Atal Bikari V'upayee Vlshwavxdyalaya Bilaspur

o[ (if any) -
Course Learning. At the end of this couxse, the students will be able to:

Course Title

3.
[ | Outcomes (CLO) | e To learn Synthetic, stability and application aspects of metal
C ‘ : afkyls and metal-aryls.
| l ‘ ;o Chemistry of metal-carbon multiple bonds. '
| | Bonding and structural aspects of Pi complexes..- -
| i+ & Aspects of fiuxtonahty in organometallic compounds
[ e Role and mechanism of organometalhc compounds
) ' catalyzing organic reactions
6.| Credit Value ' T (3L HAT) =04 B
T Total Marks Jnternal Marks: 20 Min Passing Marks:36 J
] | External Marks: 80
il . ) ' Part 8: Content of the Course : - ' B
| Uit - Ropies ' ' Tota;\ ‘
: e ~ | Hours
,‘ Alkyls and Aryls of Tramsntlon Metals- Types, routs of synthesxs,
f © o lstability “and decomposmon pamWays Crgano- copper in. organic| - .
‘ : - - 412

! UNITI  [syuthesis.

Compounds of trausition Metal-Carbon multiple bonds: -

UNITI  |Ajkylidenes, Alkylidynes, low valgnicarbenes and carbynes-
Synthesis, Naiwre of bond, Structural characteristics, nucleophilnc

and e;ectrophl ic reactions on the ligands.

ot

2

:Tr'aus'tlon Metal at Comple’xes:{ Ttansition metal chbl’eXes with |
' 12

, unsaturated organic molecules, alkenes, alkynes, allyl, diene,
UNIT. Ht dlcnyl,arene and trienyt complexes, preparations, propemes, ‘natare |
of bonding and structural features, import reactions 1elatmg to
;nuclcophahc and electrophilic attack on ligands to organic synthesis
o | |
’fransnllon Metal Compounds with Bonds to Hvdrowen' Transition
12

UNIT. 1V metal compounds with bonds to hydrogen.
Fluzional Crganometaliic Compounds: -luxionality and

ynamicequilibria in compounds such asn’ - olefin n’-allyl and
_dieny] complexes, '
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{Homsgen‘eows Cai‘talysis:-Stoichiometric reac'tions for catalysis, ' '
Jhomogeneous catalytic hydrogenation, Zeigler-Natta polymetizatio
UNIT. V (of vlefins, catalytic reactions involving carbon monoxide siich as 12

eactions, actions of C-H bond.

tiydrocarbonylation of olefins (oxoreaction) oxopalladation '\

L ]
"~ PartC - Learning Resenrce
1. Principles and Application of Crganotransition Metal Chemistry. J.P. Collman, L.S.
: Hegsdus, LR. Norton and R.G. Finke. University Scierice Books.
12 The Organometallic Chemistry of the Transition Metals. R. H Crabtree John Wlley
3. Metallosorganic Chemistry, A.J. Pearson, Wiley: ' :
4. Organometaliic Chemistry, R.C. Mehrotra and A. ‘Tamgh, New Age

International.
IS. Organotransition Metal Chemistry,G.B. Chatwal Hlmalaya Pub

House

Resoufces httpsy//www.soodreads.c wm/book/show/16948267 -

rganotrans1tmn—metal»—chezmsw

;‘; } Chemistry, BJ}.S. Chairmam’Memher’s Name _‘ N Slgnature
!
| Mr, L.C. Manwani Asstt. Prof,, Dr. B.S. Porte Govt. 0@4
' Coilega, Pendla . :
o Dr. Sm Harsha Sharma Asst‘t Prof CMD.PG . | »
- Coilege leaspar ' : - <
3 Dr. MR. Agar Asstt Prof Govt Agzasen College
Bﬂha. : _
4 | Smt. Sapn:z Pawar Asstt. Prof., Govt N.P.X. College
Kota
5 Dr. Stat Seema Negi Asstt, Prof.; Govt, JMP. - -
- | College Takhatpur o )
» Dr. Neeta Gupta Asstt, Prof., Govt. B.R.R: Seience
- | College Bilaspur '
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Part A: }nlnodux_t_ion ;

| w.e..:2024-2025

Course Code | | ~ CHEMT306

Course Type ! ‘ Elective 11 B - Tlleory

4. | Pre-requisite
(if any) -

Course Title Medirinal Chemlstry J

Rules of Atal Bihari Vagmyee Vlshwawdyqlaya Bilaspur

5. | Course Learning. |At the end of this course, the students will be able to:
Outcomes (CLO) e Study of important antibiotics and effectiveness
¢ Anti-cancers chemotherapy. Recent development in- canc

chemotherapy.

Knowledge of general anesthetics.
e Effective use of CNS depressants

e Cardiovascular drags and their chemical structure, presently used
in the treatment of heart attacks and Heart problems

Credit Value : TBL ) = 04

N
Pl )

Total Marks Imtermal Marks: 20

External Mazks: 30

| Mm Passing Marks:36

J‘_

Part b: Conlent of the Course _

Unit

Topics

thal Hours

i

L

Introductioh to drug absorpﬁon, disposition, - eli.mina_ticm using

pharmacokinetics. Impoertant pharmacokineti_(;,I,:Sparamgters in defining
]‘drug disposition and in therapeutics. Mention of uses of
P.

harmacokinetics it drug developmem process

12

.!Antlbmiacs . o
[Structure and Synthesis of penicillin ' G. penicillin V, ampicilln,

Ichloramphe.ﬁico], cephalosporin, tetracycline and streptomycin,

12

oL

Antireoplastic Agents , ‘
Introduction, cancer -chemotherapy, special .problems, role off
alkylating agents and antimetabolites in trgatment 6}5"caajcér.'Menti0h
of L carcinolytie antibiotics and mitotic inhibitors. Synthesis of
mechlorethamine, cyclophosphamide, melphalén, uracil, mustard, and
6-mercaptopurine, Recent development in “cancer “chemotherapy.

Hormone and nafura) products. Seminar

12

Cardiovascular Drugs

Introduction and classification, cardiovascular diseases, drug

inhibitors of peripheral .sympathetm function central intervention off

cardrov'lsculal output Direct actmg arteriolar dilators. Synthesis of*

1

va
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[aryl nitrate, sorbitrate, diltiazem, quinidine, verapamil, methyldopa.

tenolol oxyprenolol.

Psychoactive Drués the chemotimi'npy of mind
Introduction and classification, neurotransmitters, CNS depressants
general auvaesthetics, mode of action of hypnotics, sedatives anti-

nxiety drugs, benzodiazipines, buspirone. Neurochemistry of mental

diseases. Antipsychotic drugs- the neuroleptics, antidepressants,
S

utyrophenones, serendipity and drug development, stere_cochemical
aspects of psychotropic drugs. ‘ ' ‘

Syrithesis of diazepam, oxazepam,
phenytoin, ethosuximide, trimethadionebarbitrates, thiopental sodium,

chlorazepam, alprazolam,

[;luteihiznide. Seminar o , A
. : i

5

Part C - Learning Resoarce

Text Books, Reference Books, B-Resources

Fleferencé Books:-

e
’

e e

<

An Introduction to Drug DeSJgn, S.S. Pandeya and d. T{ Dim mock, New Age International.

' Medzcmal Chemistry - Dr. [

Insecticides of natural origin, such derv, Harwood, academic publishers.
Introduiction to medicinal chemistry, A gringuage, wileyveh -
Wilson apd Gisold’s text book of organic medicinal and Pharmaceutical Chem1stry Ed;

Robert F. Dorge

Bur.qer s Medicinal Chemistry and Drug Dig covcrjy, vol-1 (chapter —9 and ch-14) Ed. M.E,

Wo]ff John Wiley.
Goodman and Gilman’s Pharmacological Basis of Thex apeutics, McGraw Hill.

The Organic Chemistry of Drug Design and Drug ACCIOII

R. B. Silverman, academic press.
Strategies for Organic Drug Synthesis and Design, D. Iednicer, Johnt Wiley

BloPharmareuudcs& Phartnacokinetics, G. R. Clihatwal Himalaya Prakashan
. M!shra &SarikaBajpai — AnusandhanPrakashan Kanpur

Cllmcal Pharmacology - Laurence, P. N, Benet, Lonynanm‘imuupux Publication

Medicinal Chemistry -Alka k. Gupta, Pragatilrakastan
Med1cmai Chemistry —~AshutoshKar, New Age Iniernational.
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-Resources:

ttps://ccsuniversity. n/bridge-librar y/pdf/l‘un(!amcmtah-Mulldndl Chemistry-2003-By-|

Gareth~Thdm-1s l_f
ht‘[‘ps‘//w“'“' .chem.uzf.ch/zerbe/MedCheny/MedChem! Intro.pdf
hitps: //cmmnf kopykitah.com/ebooks/2018/08/20847 /sample/sample 20847.pdf

Nl(;. Chemisiry, B.0.S. Chairman/Member’s Name - -~ Signature
‘ $
| ‘Mr. L.C. Manwani Assit. Prof., Dr. B.S. Porte Govt : i )
i - —2')

/ -, | Dr. Smt Harsha Sharma Asstt. Prof,, C.M.D. PG College,
I | Bilaspur

3

3| Dr. M.R. Agar Asstt. Prof. Govt. Agtasen College Bilha’

4 Sit. Sapna Pawar Asstt. Prof, Govi. N.P.K. College

Kota .
R S i
.I 5 Dr. Smt Seema Negi Asstt. Prof., Govt. J.M.P. College
J Takhatpur
l 6 Dr. Neeta Gupta Assit. Prof,, Govt. E R K. Sc1ence
Y College Bilaspur

i J
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COU! se Code A B ( HFM1 307 PR

Advznmccd Qumium Chemwh’y,

Com se Title

COU[Q@ l‘}pe I Theory
Pre-requisite As pex rules of Atal Bihari Vaypayce Vlshw.mdyalaya, Bllanur

(ifamy)
] 5. | Course Learning. '|At the end of tiis conrse, the students will be able to learn about;
' Outcmncc\C‘LC\) s Basic of Quantum Chemistry & Introductlon to Molecular

Structure
Approximate solution to Shrodingereqation& Electron system

The Hartree-Fock Self-Consistent Field Method
tectronic Structure of Lirear Moleculé. '
Electronic Structare of Non—]ihea’r Molgcule

- (3L i) = =04
R Min Pa.ssmg Marks 36

© 9% 0 5

|

| 6. Credit Value ‘
A Total Marks Internal Marks: 20
External Marks: 89

o Part B Content of ﬂze Course
Unit | - - - Topies~ RS Total
i o - -1 Hour
{introduction: Vector Interpretation of Wave finction, Hermitian - B
Operator, The Generalized Uncertainty principle, The quantum.-
{Meuhamcal Virial Theorem, Sclution of harmonic oscillator (Operator - | 12 -
L Jappmach) Second quantization (Boson ard Fermion), Quantum theory L
: "~ of angular momcntum, One electron Atorn, Spin angular momentum -

EIN
————

, Approx;mafe soluficns to the Sehrodinger equation; The Variation .| .
method (Time indeperdent and Time Dependent), Time independent’ 12
erturbation theory (non — degenerate and degenetrate), Time dependent
erturbation theory,

lectren Spin and Many Electror Systems: The Antlsymmetly
rinciple, Spin angular momenta and their Operators, Thé Orbital
Aprroxmwlon (Slaterdeterminant, Paul; exe:luszon prmuple), Two

electron wavefunctions.

e
—_—

IL.

e ——

The Harfree-Fock Self-Consistent Field Method: The generation of -
IOptimized osbitals, Koopman’s Theorem (The Physical Significance of | * 12.
Orbital Energies), The electron correlation enetgy, Density matrix
analysis of the Hartree-Fook Approximation, Natural orbitals, The
matrix solution of the Hartree- Fock E_quations '(R,ooﬂlaan’s equations),

oL

- lintroduction to Moiwulm Structare: The Born - Oppenheimer
Approximation, Solution of the Nuclear E (uation, Molucular Hartree-

{Pock Calculations,
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I’V. ‘ ‘Electr«?nic Stmctum of Lincar Molceule: The MO - 1.CAO
. lpproxunanon;"[‘he Hydrogen Molecule fon, H'?, The Hydrogen
s mnolecule, Molecular Configuration - Interactions, The Valence Bond
Method, Molecular Perturbation Calculations.
JElectronic Structure of Non-linear Molecule: The AHn molecule:
‘ Methane. Ammonia and Water, thrnd Orbitals: The Tthylene and
V. Benzene Molecules.
: Semiempirical Molecuiar Orbntsj Methods I - PI Electron Systems:

i[])“:c Huckel Approximation for Conjugated Hydrocatbons, The Pariser-
tr-PopleMethod. Semiempirical Molecular Orbital Methods II - All-
ivaleuce Electron systems: The Extended H uckel Method The CNDO

[Method

)
|
i

Part C - Lear‘ning Resource

Te\t Books:
. Elementary Quantur. Chemistry by Frask L. Pﬂar 2nd Edition, M cGraw Hill Publishing.

- Company, 1990.
. Molecular Quattum Mechamcs by P. W Atlcins and R R Fuadman, 3rd Edltlon, Oxford Univ.

P Press, 1997,
fReference Bocks,

‘1

1. Quantirm Chemistry by D. A. McQuame, Oxford Univ. Press, 1983
Quantum Chemistry, by E.N. Levine, Allyn and Bacon Inc,, 31d Edmon

Resourccsw o :
ttps /vy s keom/&mf Re.imi,n Meahumsms»i&@t ~Book, ﬁdf

!https /W, iresearchg@te_mf/proﬁﬁe/Br—Rageswara—Ra@/ post/What—ns—the-most—
als~§r0m~ _ : -

Eefﬁcnent—meﬁheu—mrwﬁzﬁ &cnom«m«\mhv techemxt
Jniants/aﬁachmeni/59d64643caé9f478ﬂ}7 2eae357/, 48%3&27333 1’753:356481%40144229786

I959/downh)as~/"‘*€ar mra‘a‘-i-ﬁ‘mducts% t. i}em1s*tw'g~«,ooner"/02C+Nlcola gdf

https://Ww W, kehwh.cdulrvki sO/corev-13.PDE

;2'" : Ch«em{ist}ry B. {)IS? Chairman/Membey’ s Name Signature -
[ My L.C. Manwari Asstt. Prof,, Dr. B.S. Portc Govt. |- 0@ @%%

! College, Pendra
Dr. Smt Harsba Shanna Asstt. me C MD PG

~ College, Bilaspur
Dr. M.R, Agar Asstt, Prof. Govt, Aglasen College

Bilha :
Smit. Sapna Pawat Asstt. Plof Govt, NPK College

|Kota J—
Di. Smt Seermia Negi Asstt. Prof,, Govt, LM.P.

> _Col]ege Takhatpur i o
| Dr. Negta Gupta Asstt. Prof,, Govt. E.R.R. Science.

o College Bilaspur
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I S T MiSe. (i SEMESTER B o T
Pdti A lntmdmimn o - -
Promam M. qg (_P}gmlsm F “Zcxsron ”())1 25 : - o
1. Com\e Code ) o ( HE MP.S(H o I
2. Course Title 1ab5-Phys sical Chomistry -
3. | Course Type . - Lahoratory Course 3
| 4. Pln-leqmsﬁc {if any} Bl 'E;\ﬁ ver Atal Bihati Vajpayee Vishwavidyalaya Bilaspur
L © | Rufes I
3. ‘Course 1 carning At the end of this course, . the students ‘will be able to learn
| Outeome(CL.O) the following aspects of Chemvistry through practical
~exercise’ o B
«  Adsorption
+  Phase Bquilibria
+ Chemical Kinetics \
o Conductomeiry ' ' i
«  Ph&Potentiometry R
¢ Polarometry ‘ “zi
6. Credit Value 02 : _ 4\
A Total Marks | Max. Marks:100 | Min.-36
i : : » Part-B: Content of Course -~ e \
fr | 1.Adsorption: . = o : i
. 3

To study surface tensmn - roncvntratmn relat10nsh1p for solutlons . \ :
| (Gibbs equation). : R

: :J 2.Phase Equilibria: | . |
(iy  Determination of congruent composmon and temperature of
binary system e.g. diphenylamine — benzophenone system. ‘;
(it) Determination of glass transition tempetature of given salt ¢.
g. CaClgconductometncally
(iii) To construct the phase diagram for three component system e. \

g. chloroform, acetic acid and water.

j 3.Chemical Kinetics ¢

Determination of effect of (a)change of temperatures,
(b)change of conceniration of reactants and catalyst
and(c)ionic steength of the media on the velocity constant of
hydrolysis of arr ester/ onic reactions,

(i)
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(vi) Oscillatory reaction.
| 4.Solntions:
(i) . Determination of molecular Welght of non-volatile and non-
! -electrolyte/electrolyles by cryoscopic method and to determine
the activity coefficient of an electrolyte. ‘ | ‘
(i) Determination of the degree of dlssomatlon of Weak S

| 5. Candmtametry.

@

(i)

(iv)

@iy

Determination of the velocity constant of hydrolysis of an
ester/ionic reaction in mwd]ar media. '

Determination of the rate consiant for the oxidation of iodide
ions by hydrogen pexomde btudymg the kmetlcs as an iodine

clock reaction.
Flowing clock reaction (Ref.; Experiments in Physical
Chemistry by Showrnaler).

Determination of the primary salt effect on the kinetics of
fonic reaction and testing of the Bornsted relatlonshlp (iodide

ions oxidized by persulphate ion).
' x

efecirolyte and to siudy the deviation from ideal behavmur that ‘

cecurs with a strong electrolyt@

Determination of velocrty constant, Order of reaction and

energy of aetivation for sap@mﬁcatlon of ethyl acetate by

sodium hydroxide.

Determination of selubility and solublhty product of sparmgiy
soluble salis ( 2. Pb‘;04, Ba‘SOﬂ |

Deter: mmatlon of the strength of strong and weak acids n a

given migture.
To study of effect of solvent on the conductance of A0N03/

acetic acid and to determine the degree of dissociation and
equilibrium constant in different solvent and in their mixtures

( DMSO, DMG, dioxane, acelone, water) and to test the
a11d1ty of Debye- Huekle-O nbagex theory 2
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@) Determination of the activity coefficiont of zine ions in the
solution of 0.002 M zinc sulphate using Debyc Huckel 4 ;
limiting law. ':

6. Potemlopmetrv/ pH metry:

(i)  Determination of strength of halides in a mixture
potentiometrially.

(i) Determination of the valencyol mercurous ions |

potentiometricaily. |
(iii) Determination of the strength of strong acid, weak acids in a
given mixture using a potentiometer/ pH meter.

(iv) Determination of temperaturc dependence of EMF of a cell.

e

tion of the formation constant of gilver- ammonia |

(v) Determina
stoichimetery of the complex potentiometrically,

complex and

(vi) Ac1d _ base fitration in a non-aqueous media using a pHmcu:r
(vii) Determination of activity and activity coefficient of ' ,‘
clectrolytes. : \

Determination of the dissociation constant of acetic acid in -
DMSO,DMG, acetone and dioxaneby tltratmg in with KOH. | '

(viii)
(ix) Determination of the dissociation copstant of monobasic / \
dibasic acid by Albert-Serjeant method.

(x)  Determination of ¢ thermodynanic constant. AG,AS and AH for |
the reaction by e.m.f. method. : \‘
, |

Zn +H,80,= ZnSCy + Hy

7.POLAROMETRY:

(i)  Determination of rate constant for hydrolysis / inversion of
sugar a polarometry. -

(iiy  Enzyme kinetic — inversion of sucrose
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;);i::‘;?;::zn of Marks:~ (Marks of Fx students are given in .
(a) One practical exercise 50 (70) marks o \'

- (b) Viva voice and manipulation 20 (30) marks |
(c) Sessional ©30(....) marks ' \

Tota! marks 100 (100)

As far as possible all the exercises as laid down in the qyﬂabm are \
set. The scale of marking will be determined by examiness in '

accordance with the nature of exercise ;

Part-C Leanii'ng‘ Resources

Books suggested :
1. Practiqal i’hysical Chemistry; A. M. James and F. F. Prichard Longman. \
2. F iﬁdley‘s Practical Physical Chemistry; B. P.Levitt, Longman. |

3. Experimental Physical Chemistry:R. C. Das and B. Behra Tata McGraw |
Hill 1 \

h l
;:; - Chemistry, 3.0.5. Chairman/Member’s Name X Signature \
T | Mr LG Manwani Asstt Prof Dr. B.S. Porte Govt. _ » |
College, Pendra ‘ ﬁ@gﬂ
B 5 1Dr Smt Harsha Sharma Asstt. Prof., CM.D. G College,
| Bilaspur
3 | Dr. M.R. Agar Asstt. Prof. Govt. Agrasen College Bilha \
4 ‘Smt. Sapna Pawar Asstt. Prof., Govi. N.BX. College g\
Kota |
| , ] |
5 Dr. Smt Seema Negi Asstt. Prof., Govt. JMP. C_oﬂege : ﬂ‘
Takhatpur \ ‘
6 Dr. Neeta Gupta Asstt. Prof, Govt. ERR. Sciénce - J
College Bilaspur -
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— " MSc IIISEMESTER
_Program: Certificate Qo_li.{‘ééw —— S Session-2024-25
L. |CourseCode — 7 7T TCHEMP 302
i e — " LAB-6 General Chemistry
e lype L pahoraeny Cowrse
: re-requisite (if any) As per Atal Bihari Vajpag'{ee Vishwavidyalaya
5 Course Loammina o BilaspurRules
’ ourse Learning At the end of this course, the students will be able |
Outcome(CLO) to Jearn the following aspects of Chemistry \
through practical exercises in |
» Inorganic Chemistry ‘
+  Otganic Chemistry \
+  Physical Chemistry
« Analytical Chemistry |
6. | Credit Value 02 |
_7. | Total Marks Max. Marks:100 [ Min.-36 |

Part-B: Content of Course
SECTION — A {INORGANIC CHEMISTRY)

INSTRUMENTAL METHODS AND ANALYTICAL TEFHNIQUES

\
1.  Spectrophotometric Determinations. : - o
a. Manganese/Chromium/Vanadium in steel sample. ' \
b. Nickel/Molybdenum/Tungsten/Vanadium/urax_ﬁmn by extractive ‘1
| ‘ spectrophotometric method.
| Fluoride/Nitrite/Phosphate/Nitrate. 5
Iron-phenanthrolinecomlex:Job’s method of continuous variations. |
7rconium-Alizarine red-s complex:Mole-Ratia method. |
f. Copper-Ethylene diamine complex:Slope- Ratio method.
2. pH metry:

o pp

Stepwise proton-ligand and metal stability constant of complexes by Irving- |
Rossoti methods.

3. Plarography:

Composition and stability constant of complexes.

| , A o
‘[ 4, Flame Photometric Determinations:
| a. Sodjum and Potassium when present together.
b. Lithium/Calcium/Barium/Strontium.
C. Cadmium and magnesium in tap water.
3. Nephelometric Determinations:

a. Sulphate.
b. Phosphate.
c. Silver.

6. Separation and Quantitative estimation of binary and ternary Mixtures |
by the use of following separation techniques:-
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Paper chromatography - Cd and Z nZnand Mg,

il

Thin-layer chromatography-separation of Ni Mg,Co and Zn.Determination

of Ryvalues.
i, Ion exchange.
iv. Solvent extraction.
v. Electrophoretic separation.

SECTION — B (ORGANIC CHEMISTRY)

i To determine the degree of hydrolysis constant of NIy Cl/aniline

iv. To determine the equivalent conductance of an electrolyte at infinite dilution

pi To verify additivities of absorbances of a mixture of a coloured s

2. | 1. Quantitative organic ahalysis:
i. Estimation of S by Messenger’s method
ii  Estimation of N by Kjeldahl method.
iii Estimation of halogen by Fusion method.
2. Functional group estimation:
i Estimation of aniline.
ii. Estimation of amino group by acetylation method.
iiiEstirnation of .hydf'oxyl group by acetylation method.
iv.Estimation of carbonyl group byhydrazone formation method.
3. Chromatography:
Separation and identification of the sugarspresent in the given mixture of
glucose, fiuctose and sucrose by paper chromatography and determination of ‘
R¢ values. \|
I i
SECTION-C (PHYSICAL AND ANALYTICAL CHEMISTRY) J
"3, PHYSICAL CHIMISTRY:
Conductometry: \
[ i To verify Debye Huckel and Onsager limiting law for strong electroyte. \

hydrochloride at room temperature.

iii. To determine the basicity of an organic compound

and determine the dissociation constant.

Colorimetry:
L To determine the indicator constant pky of methyl  red
spectrophotometrically.

ubstance in
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hmsing KMnO, and K;Cr, Oy solution.
pH metry:
1. ‘ To determine pk of given dibasic and tribasic acid.
1. To determine the ph of various mixture of acetic acid and Na- acetate in

aqueous solution and hence determine the digsociation constant of the acid.

D. Potentionmetry:

1. Titrate ferrous ammonium sulphate against K,Cr,O7/ KMnO, and determine
the dissociation constant of the acid.

i. To determine the ionization constant of polybasic acid.

Distribition coefficient:

. o \
L To determine the formula of the complex formed between cupric ion and |
ammonia by distribution method. \
ii. To determine the equilibrium constant of the following reaction. !
i
|

Partial molar volame:

Determine the partial molar volume of NaCl in ag.Solution at room

temperatuze.
ANALYTICAL CHEMISTRY:

1. Preparation of homo-and hetero-polyacids of Sb,VNbTa,Cr,Mo, W eic and\
study their properties. |

2. Determine of pH, of weak acids by pH metric and spectrophotometric |
methods. - E

3. Determination of distribution ratio and distribution coefficient of organic and
inorganic compounds. |

4. Separationi of organic compounds by the chromatographic techniques Le. 1
TLC, Paper and column.

5. Analysis of carbohydrates,aminracids,proteins etc.

6. Analysis of pharmaceutical materials preservatives,flavour, additatives etc.

7. Application of redox titration for analysis of Sn (IV).Fe(I1D),Cr(VI),and Mn
(VII).

8. Analysis of ore, mineral, alloys.

) Determination of equilibration constant and composition of complexes.

{0.  Determination of determination / polymerization constant.
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] Distribution of Marks-
Laboratory course (General) )will be of 08hrs duration. The
examinee will have to perform three experiments (one each from
Section A, B, and C).These experiments will be of 20 marks each
and 20 marks will be allotted for viva-voce and 20 marks for
sessional work. Total- 100 Marks

Part-C Learning Resources W

Books suggested :

1 Text book of Qﬁantitative Analysis by A.1. Vogel.

2. Experimental Physical Chemistry by Das &Behra.
3 Practical Physical Chemistry by Alexander Findlay

J?Sql; Chemistry, B.O.S. Chairman/Member’s Name - \ Signature
_ Mz, L.C. Manwani Asstt. Prof., Dr. B.S. Porte Govt.
L | College, Pendra $9 N
- 1
i :
| Dr. Smt Harsha Sharma Asstt. Prof., CM.D. PG
2 .
i | College, Bilaspur
3 Dr. M.R. Agar Asstt. Prof. Govt. Agrasen College
Bilha ‘ |
l
4 Smt. Sapna Pawar Asstt. Prof., Govt. N.P.K. College
{ Kota
5 Dr. Smt Seema Negi Asstt, Prof., Govt. JM.P. College
Takhatpur
6 Dr. Neeta Gupta Asstt. Prof., Govt. E.R.R. Science
College Bilaspur

L
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