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[ASSISTANT PROFESSOR EXAM-2022
SYLLABUS- PAPER-I

General knowledge of Madhya Pradesh, National and International level

and basic knowledge of computer

1. History culture and literature of M.P.

Iimportant Historical events and Major dynasties of M.P.
Contribution of Madhya Pradesh in the Independence movements.
Aﬁ, Architecture aﬁd culture of M.P.

Main Tribes and Dialects of M.P.

Main festivals, folk music and folk art of M.P.

Important literary figures of M.P. and thei1: literature.

Main Tourist places of M.P.

Important personalities of M.P.

2. Geography of the Madhyé Pradesh

Forest, Mountain and Rivers of M.P.

" Climate of M.P.

Natural and mineral resources of M.P.
Energy Resources: Conventional and Non- conventional.

Main irrigation and Power projects of M.P. ‘

3. Politics and Economy of M.P.

Political system of M.P. (Governor, Cabinet, Legislative Assembly).
'Panchayati' Raj in M.P. | |

Social system of M.P. -

Demography and census of M.P. |

Economic development of M.P.

Main industries of M.P.

Agriculture and Agri based industries in M.P.



4. Current events of International, National and M.P.

Important Contemporaneous events.

Famous sports competitions; awards and sports institution of the State and
country.

Welfare schemes of M.P. state.

Famous personalities and Places.

5. Information and Communication Technology

Electronics, computers, information and communication technology.
Robotics, artificial intelligence and cyber security.

E- Governance.

Internet and Social networking site.

E- Commerce.
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Assistant Professor Exam- 2022

Syllabus
Organic Chemistry
Unit -1

Stereo cheniistry& Bio-chemistry: - -

fafew wEa ve g e —

Elements of symmetry, molecular chirality, enantiomers and their
properties,stereogenic centre, optical activity & properties of
enantiomers, chiral and achiral molecules with two sterecogenic
centres. '
Diastereomers, Threo and Erythrodiastereo-isomers, meso
compounds, resolution of enantiomers, inversion, retention and
racemization, relative and absolute configuration.

Sequence rule, D&L and R & Ssystems ofnomenclature;
geometrical isomerism, determination of configuration of
geometrical isomers, E&Z system of nomenclature. |
Configurational and conformational isomerism in acyclic and
cyclic compounds, stereogenicity, stereoselectivity,
enantioselectivity, diastereoselectivity and asymmetric induction,
determination of enantiomeric and diastereomeric excess.Optical
activity in the absence of chiral carbon (Biphenyls, allenes and
spiranes).

Bio-chemistry: Enzyme and co-enzyme.

- g

FAMRT & T, fvas e, afafar wHagdl @HR™MR) T 5@ T,
d% ITe BISRA T UPlee 30|
ofefarl waadt (SeRar), Rrel vd oRel wwmRdl | | 9,
nfafae Taafaal &1 faares/gergeson, ufiietsE, smfrea/aneeser o -
efrevor, wmder ve gof e agfar

o

—




. WWW@D g L @ R wd S yorell | i weraataar

@ fo=amg @1 HeiRer | meERer ) E vg Z vomelt |

s e @ dffel § fraree R Wwun e
FIAIHBAT 3R AT IR0, RRARE ok sSeRamis afafRs &
ferivor | fpvel B B oAUl § geie afbuar @EBMA, el
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Unit - 11

Nature of bonding in organic molecules: -

Conjugation, resonance, hyperconjugation, aromaticity  in
benzenoid and non-benzenoidcompounds, alternant and non-
alternant hydrocarbons.

Huckel’s Rule, energy level of mmolecular orbitals, annulenes,

. anti-aromaticity, Homoaromaticity.

Perturbation theory or Perturbation Molecular Orbital (PMO)
theory.The frontier molecular orbitals (FMO) concept.

Bonds weaker than covalent addition compounds Catenanes and
Rotaxanes.

Crown Ether complexes, Inclusion compounds, Cyclodextrins and
Cryptand complexes.

sars — 11

BIED AR W 99 BT UPpl—
o FIHE, IS, TRWPIITN, dSoiHize R AF-odgs dffrel &

Wifieddl, aeese 3R AF—3leev—< BgSIPE |
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Unit— 11X

Structure and Reactivity:-

AT AR ufafrarefierar—

Types of chemical reaction & mechanisms, Thermodynamic and
Kinetic requirement and control.

Hammond's postulates, Curtin Hammett principle.

Potential energy diagrams, transition states and intermediates.
Methods of determining mechanisms.

Isotopic effect.

sarg — 111

TaRE S vd R & yer, emiermie aiR TR aravawdr
3R o= |

e & afEROY, Hiw 29T g

Rerfast oIl 3TN, HshHoT STy 3R Hegedy |

frafafy @1 frrivor o & T |

RS T4 |

Unit -1V

Organic reaction mechanism: -

Aliphatic nucleophilic substitution: -The Sy', Sx? mixed Sy' S\?
and SET mechanism. The neighbouring group mechanism,
neighbouring group participation by mandobonds, anchimeric
assistance, Classical & Non-classical carbocations, phenonium
ions, nor bornyl systems, carbocation rearrangements. |
Aromatic nucleophilic substitution: -The SyAr, Sy, benzyne and
Sy’ mechanism, reactivity effect of substrate structures, leaving
group and attacking nucleophile. The Von Richter, Sommelet-
Hauser and Smiles rearrangements.

Free radical reactions: -Types of free radical reactions, free radical
substitution reactions, mechanism at an aromaticsubstrate,
neighbouring group assistance. Reactivity for aliphatic and

o



aromatic substrates. at a bridge-head. Reactivity in the attacking
radicals. The effect of solvents on reactivity. Allylic halogenation
(NBS), oxidation of aldehydes to carboxylic acids, auto oxidation,
coupling of alkynes and arylation -of aromatic compounds by
diazonium salts, Sandmeyer reaction,Free radical rearrangement,
Hunsdiecker reaction. ‘

¢ Addition reactions: -Mechanistic and stereochemical aspects of
addition reactions involving electrophiles, nucleophiles and free
radicals, regio and chemo-selectivity, orientation and reactivity.
Addition to cyclopropane ring. Hydrogenation of double and triple
bonds and aromatic rings. Hydroboration, Michael reaction,
Sharpless asymmetric epoxidation, Addition to Carbon-
Heteromultiple bonds, rearrangements involving carbon hetero
multiple bonds.

e Elimination reaction: -The E;, E, and E;CB mechanisms and their
spectrum, Orientation of the double-bond Reactivity- effects of
substrate, structures, attacking base, the leaving group and the
medium, Mechanism and orientation in Pyrolytic elimination.

o -1V

Fete afafsear @ frafafin— . :

o ufedfew AM@EwEl uftemd: — SN, SN2 fafrq SN SN2 sk SET
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3R A, ERIfafes ufifime # ey ud fowarafe |

Unit -V

Concept of organic synthesis :-

Retrosynthesis, disconnection approach, synthons and synthetic
equivalent. Linear and convergent synthesis, umplung of reactivity
and protecting groups, functional group interconversion including
oxidations and reductions.
One group C-C disconnections - alcohol, carbonyl, acetylenes,
alkene, nitro compounds.
Two group C-C Disconnections-Diels elder reaction, 1,3 -
difunctionalised compounds,a—funsaturated carbonyl compounds.
1,5- difunctionalised compounds, Micheal addition and Robinson
annelation.
Oxidation - Different oxidative processes, Hydrocarbon - alkenes,
aromatic rings, saturated C-H group (Activated and inactivated)
alcohols, aldehydes, ketones, carboxylic acids etc.
Reduction: - Different reductive process, alkanes, alkenes, alkynes
and aromatic rings, carbonyl compounds, acids and their
derivatives, nitro,nitroso, azo, and oxime group.

i

~



sa1g —~V
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Unit —VI

OrganicPhoto Chemistry: -

Principles of Photochemical reactions.

Photochemical reactionsand their reaction mechanism, rate
constant life times of reactive energy state, determination of
constants of reactions, Effect of light intensity on the rate of
photochemical reactions, Types of photochemical reactions - photo
dissociation, gas phase, photolysis.

Photochemistry of Alkenes- Intramolecularreactions of the olefinic
bond, geometricalisomerism, cyclisation reactions, rearrangement
of 1,4 and 1,5-dienes.

Photochemistry of carbonyl compounds - Intramolecular reactions
of carbonyl compounds, saturated, cyclié and acyclic.p-y
unsaturated and a-Bunsaturated compounds,cyclohexadienones.
Pericyclic Reactions- Types and their Mechanism.
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Unit — VII

Env1ronmental Toxicology: -

Toxic organic compounds Pesticides, classification, properties and
uses of organochlorineandorganofluorine compounds. Pesticide
detection and damaging effect.

Polychlorinated biphenyles: - Properties, use and environmental
contamination and effects. |

Polynuclear aromatic hydrocarbons -sources, structures as
pollutants. ' |
Soil & Environmental disasters- soil composition, micro and
macronutrients, soil pollution by fertilizers, plastics, Bhopal Gas
Tragedy, Chernobyl, Three Mile Island, London Smog.

Aquatic and water pollution- DO, BO, COD, aerobic and anaerobic
reactions of organic sulphur and nitrogen compounds.
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Unit — VIIT

- Spectroscopy& its principles: -

IR: Infrared Spectroscopy, Normal modes of molecular vibrations,
Selection Rules, degrees of freedom for polyatomic molecules.
UV-VIS: Hypsochromic effect or Blue shift, Bathochromic effect
or redshift, Hyperchromic Effect, Hypochromic effect, Born
oppenheimer approximation, Frank Condon Principle, Types of
transition in organic molecules, solvent effect on Electronic
Transitions, Auxochrome, Chromophore, Woodward-Fieser rules
for calculating absorption maximum.

1H—Nl\/[_R: Proton Nuclear Magnetic Resonance  Spectroscopy,
Principles of NMR spectroscopy, chemical shift, shielding and
deshielding effects, spin — spin coupling, coupling constant.

>C NMR:Carbon-13 NMRspectroscopy, Chemical shift in Be-
Mass Spectroscopic Techniques: Molecular Ion, Metastable Ion
(InCase of Toluene), Retro-Diel's-Alder Reaction, Mc-Lafferty

Rearrangement.
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SR SIPIRE WIEIPIY, AUifids Hud & AHMg aNie, 999 W,
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Tq-faw: feeamife ue a1 < Rie, iEfE T W Y R
TEHING 99, SRUIDIMNG WE, 949 SNUEETR Afded, he dieM
g, sEfR® aTﬂaﬁ H UHAYT B YBR, Soigci-e HHA R fIarae
YHI9, SGAEhH, HABR, Jede bR FH -sifeemad mﬁﬂrﬂT B AT D
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1H&NMR:HEH ey #=fesd oimg wWagad, NMR wWagrod
Bl P |

13C NMR: @d=—13 NMR waers, 13C -NMR # I9rae 9€e1d |
A WIERBINE TH-w: Nofaed M, FeRedd AT (Slggd &AM
), YT—Seg —vee] R, Ae—dieel gﬁﬁ‘iawﬂ

Unit —IX
Polymer Chemistry: Classification of Polymers, Polymerisation,
condensation, addition and radical chain-ionic, co-ordination and
co-polymerisation, Polymerisation and Polymer Reactions,
molecular weights and their determination.
Synthesis and reactivity of common heterocyclic compounds
containingone or two heteroatoms like (O,N,S).
Organic transformation’s reaction and reagents, functional group
inter conversions including oxidations and reductions, common
catalysts and reagents (organic, inorganic, organometallic and
enzymatic) regio and stereoselective transformations.
Green chemistry: -Principles, need and limitations of green
chemistry, Organic synthesis in benign green solvents.
Organicsynthesis using ionic 11qu1ds green reagents and in solid

state.
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R D |

Unit —-X

Medicinal Chemistry:-

- e Relationship between chemical structure and biological activity (SAR),
Reception site theory.
e Concept of drug design factors affecting bioactivity SAR- Free Wilson
analysis, Hansch analysisand relationship between these two.
e Pharmacodynamics - enzyme inhibition.
¢ Pharmacokinetics.
e Antibiotic and antifungal medicines.
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