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⑪NTENTS
· Introduction

· Tetravalency of carbon
· Hybridization of Carbon
· Representation of Organic Compounds
· classification of organic compounds
· Nomenclature of Organic compounds

· Isomerism
· Mechanism oforganic Reactions.

=>INTRODUCTION

Wohler synthesized firstorganic compound urea,
in the lab by heating ammonium canate.

NH4 CNO ->NH, CONHC
Ammonium Canale wrea (organic)

Q What is organic chemistry?
An Organic chemistry is chemistry of carbon

compounds or
It is the study of hydrocarbons and
their derivatives.

Tetravalency of carbon

6- 192252 2b, 2pyCP2

carbon always make a covalent bond and

itis known as retravalency of carbon.
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NOTE
number of organic compounds is very

large. The reason for large no. of Organic compound
is catenation

↳ What is catenation?
Ans. It is the tendency of an element to form

&
chains of identical atoms. It is maximum

m carbon. Catenation depends upon bond enthalpy,
which is maximum in carbon

order o <>SiS >P>N>0
catenation

HYBRIDIZATION OFCARBON:

Type % Geometry Bond Example
S-character Angle

sp3 25 Tetrahedral 109:281 Alkane - Ar bond

SbC 33.3% Tagonal 120° Alkene - 30 bond
I planar
Sp 50% linear 1808 Alkyne - 2 u bond

NUMBER OF U and M BONDS:

type of Bond No.- Bond No. 8 I Bond

-2 I O

2 =L 1 1

=C 1 2

APPLICATION OFHYBRIDISATION:
↑Size-sp>> SPC) sp Bond length-(=C=(<C-C

Bond

enthalpy
=) =)<-C

Electronegativity - sp>sp2>56>
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·

REPRESENTATION OF ORGANIC COMPOUNDS:

Molecular formula structural formula
H nnn

-2-C- [Cultio H -
I I

in
↳ isin H H

CaHs-OH
CHICOOn

n----
condensed Formula Bond line formula

CHy-CH-CHG-CH3

CHy-CHa-OH

3-DStr. of organic compounds.

· CLASSIFICATION OF ORGANIC COMPOUNDS:
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· open chain compounds:
·Sightchain whenchain

CHy-CHI, CHyrCH-CH3
CHS-4 eE

Isaturated or unsaturated

ethane (Saturated) Unsaturated
H

↓
I

-
n -- - n Ethere Ethyne

↳ is
4x =1 H - -H

H

*cyclic compounds.These compoundscontain atleast
one closed chain of atoms.

Alicyclic compounds:

cyclopropane cyclobutans Cyclohexane

Aromatic compound:
Benzoid

which follows
Huckle Rule ,CH3

-- -
1151 1;1 I ,- -

Cyclic Str. Benzene Toluene Napthalene Anthracene
-> sp2 hybridisation

-> Trigonal planar Non-Benzoid

geometry
-> (Ai +2)πeo Y Es
in
2, 6, 10, 14, 18.... I propolone Azulene
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· Hetrocyclic

·O
-/it I
/ 11 17

oxivane
-N- N -
H

Pyrole Pyridine Tetrahydro
Fran (THE)

& What is a functional group!
Asan atom or group of atom in a molecule which is

responsible for the characteristicchemical properties
o organic compound.
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· Typesof Carbon Atoms

H3 CH3
S

-- CH
eg

cts "
Hy i.

-

Hy
some common prefixes

n-normal) - It is used for

straight
chain sidrocarbor

C-C- ) - C-2

Iso-cHy group is attached to and last carbon

CH-chch-CHy Isobentane

Neo-two city groups are attached to and last carbon
, CH]

CHy-C- CH-CH]
its New hexane

2- and B-Carbon Atoms

-In-H-cHo
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IUPAC Nomenclature

2. Prefix +1 Prefix +Word Root +1 suffix
+2° suffix

I
↓

↓ ↓ ↓
substituent ChainType Principal Bond Functional
Fluoro-F

open -X
chain Type

Group
Chloro-4

C1 -meth
- ane

Bromo-BU
close - Cyclo

c
-
eth =ene

Iodo - I C3-prop =>

The
Nitro-NO2 cu-but
Nitroso - NO 15-pent 2)diene

DiGZO-N2 Cs - nex 3C=) triene

Alkoxy-OR 27 -kept
2) tinne

Alkyl - R 28-Oct

onery - Ca - Non

Co-dec

2" suffix tells us about functional group

Note
extra 'a'i added

to word root is I

suffixbegins with
a consonant

Note If 2" suffixbegins
with a vowel the

terminal 'e'is

dropped.
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RULES FOR IUPAC NOMENCLATURE
· Selection of longestchain
· Numbering ofselected chain

·Arrangementof Prefixes (Alphabetical order

is c-c-c-C- -- [

I !! 2,3,6-Trimethyl heptance

ii) C- -

-- - -
) 3-Ethyl-5-methylheptance

~

iii)

coce
3,4-Dimethyl hexane

-

iv)

c-c-ce----
quCl-Dimetylethyl octanee

Nomenclature ofUnsaturated Hydrocabous -

· c=(-(- C ⑥ c -c- - [=(

But-I-eve Pent-I-yne

·

c-c--c= (
· c =G - ) =(

c Buta-1,3-diene

4. Methylpent-1-ene Chc =methylidene
· - =(- =( Cty-CH= ethylene
pent-3-en-l-yne CHa =CH -ethenys c
2

·

CH=CH-c-(H =(He 3-Methylidene benta-1,4-diene
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·Alcohal-OH - of

Propane- 1,2,3-triol
<- (-)-)-OH Butan-1-ol C-C- C

c -c- C- 0H 2-Methyl propan-tol in or bi <Glycerol (

↳ OH
-/

Of H cyclohexan-10

Mi Pent - 3-en-1-ol

H 3-chloro cyclobuta
<- c Ethane-1,2-diol o - 1,3-dien-Fol

in on (glycol
*cyanide (-(EN) - Nitrile

· Ic--( - (=N 3Methylbutane-I-nitile
↓

=N

·c=c--c-(-) IBromo-2-ethylpent-4-eneB - I-nitrile

·LCEN Cyclopentane-1-carbonitrile

"EnEn"Em Propane-1,2,3-carbonitrile

# Amine - NHa - amine

S-C-NH2 Ethan-I-amine

c-c-c-c -c pentan-2-amine

Na
c-c-N-C N-methyl ethan-lamine

C-2-C-N-1=C N-Probyleth---en
-I-amins
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Ethers R-O-R Alkoxy Alkane

L-0-[ Methoxymethane c-c-0-c-) Ethoxyethane

<-c-o-2 Methoxyethane c= (-0 - (=(

C-c-c-0 -c=c Proboxy ethere Ethynoxy ethere
0

#Aldehyde - - H - al

Ethan-I-al Ho
· c-(HO /

↳ Cyclopentane-1-carbaldehyde
· c-c-CHO 2-Methylpropan-ral
I C-C-)-(140

I

-

· c-c = --CH0 3-cyclopropyl
X ↳-Eclopsapyl

I pent-3-en-ral
butan-I-al

D
11

#Ketones - G- - One
&

I

· - - Propan-2-one C-L- E
- - c-c 4 - Methylhexan-3-one

0

0
.c-c - - C Butan-2-one

M 2-Ethenylcyclobrobanone
-V

· Cyclohexan-1-one
/

#Carboxylic Acid - LOOH - oic acid

· c-c-COOH Propan-toic acid IT sta-ene-1-carboxylic acid
. =-COOH Prob-2-en-toicacid

=C-C=(-COOH
⑥
C-C-COOH 3-cyclobrobyl
I proban-roic acid pent-2-el-4-4n-1-oic and

#Acid Amide-CONH2 - amide

C-CONHc Ethan-l-amide -CONte E-Pan-I-amide
↳

ICONta cyclobutane
- I - carboxamide
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Preference order of functional Group

Carboxylic Acid - COOH carboxy oi, acid

sulphonic Acid - SOH sulbho sulphonic acid

Ester - 200- Alkoxy carbonyl alkyl alkanoate

Acid Chloride - col Chloso formyl oyl chloride

Amide - CONH2 carbamoy amd

Gunide - (IN cyaho nitrile

Isocynide - N=C Isocyano Isonibile

Aldehyde - CHO oxo/formyl al

Ketone - cO- oxol keto one

Alcohol - OH hydroxy - ol

Amine - NH2 amino amine

#Polyfunctional Group

·-- 2-Hydroxyprobanoic acid

I 3- Amino pentan-2-01
· c-c- -

O

11 2- Amino-4-hydroxy pentan-3-one·) c- - -,nite
D
It

·( -c-c-COOH 3-oxobutan-1-oic acid

O-C
I

·)c-c-CHO 2-Methoxy probanal
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Nomenclature of Benzene and its perivatives:

CH3 N OCH3 H
=CH2 Nil

H I
- - -

010, 10 I 1 101 Tot- / -- -

methylbenzene *mino Methoxy vinyl benzene Benzene
benzene Benzene diazonium(Toluenel (Anilinel (Anisole) (Styrene)

chloride

SOH NOs CHO COOl oc- I/ - I / /

0101 lol 101 1 10/
-- Y - - -

Benzene Nitrobenzene Benzaldehyde Benzoic Benzoyl

sulphonic Acid Chloride

acid
,
20 CH3 4

- 0 1,2 or 16- otheICONA, / 0/-

101 10/ "I 1300 1,5-meter0
/

X mis,-
Aceto

-m
1,1 - para

Benzamide
Phenome s

a Be

/ I

101 Chlorobenzene 101 Bromobenzene
- Y

By
↳

12- Dichloro
I 1,4-DibromobenzeneI X

- u ->-

I ⑧ I benzene 101 ↓-Dibromobenzene.-
o-Dichloro Bu

benzene
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ISOMERISM:
Those compoundswhich have same molecular

formula but differ from each other in their properties

and this phenomenon is called isomerism

Structural Isomers have same molecular formula butdifferent
str. are called structural isomers.

· Chain Isomerism
chain isomers have difference in chain

I straightor branched
e.g CH3

CH CH CACI CH3 -1- CH CHs HyH <-- C'
IH Inz

· Position Isomerism:
position isomers differ in the

position of multiple bond or substituent or functional
group in the same carbon chain.

· cty-CH=CH-CH3 CHI-CH-CH =(Ha

· CHy-CH-CH-0H CHy-CH-CH3
Or
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# Functional Isomerism:

functional isomers have same molecular formula but

differentfunctional group. Thus, they have different
physical and chemical proberties.

Alcohol - Ether

CH3-CH-OH CH3-0-CH3

Aldehyde * Ketone
0

11

CHy-CH-CHO CH3-C-CH3

Carboxylic Acid ->Ester

CHI-CH2-COOH CH,-C00-CH3

Cyanide >Isocyanide

CHy-CH,-(N CHy-f2 ny

Amine i2 Amine it3 Amine

CH-CHy-CH-NY2 CHS-CNY M-s
#Metamerism:

It occurs due to presence of different
alkyl groups attached to same divalentfunctional group
or atom i.e O

-O- - NH- --
Ethers ↳'Amine Ketone

2de C245-0-145 CH7-0-CH3

~C3H7-0-CyH7 GHs-O-CHg

new (245--NH-$15 CHy-0-CyH7
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*
Tautomerism

It is due to the migration of H-atom
<mobile H-atom) between carbon and polyvalentatom

of functional group within same molecule

92. OH
I

CHy-c-CHs *Y CHy-c =CH2

Stereoisomerism:
The compounds having same

molecular formula,but different arrangement of
atoms or groups in space.

i) Geometrical Isomerism:
this tube of isomerism

arises due to the restricted rotation around(= (

multiple bonds.

(a) Cis-Trans Isomerism
Ifsimilar groups are adjacent

to each other the isomers are called is while

if similar groups are opposite to each other
the isomers are called cis-trans isomer

Cis
same group

Trans same group
at adjacent position at opposite position

H- H H- 4= C C=

& c I
- H

OPTICAL ISOMERS:

A beam of ordinary light consistof electromag-
-netic waves vibrating inall planes when

bass through Nicol prism, vibrates in one plane
called PPL (plane polarised light
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-Rotatory - which rotate PPL towards right
levo-Rotatory - which rotate POL towards left.

Y /T
deXDo

rotatory

④
optically
=>incactive

-

Racemic Raevo
-

Mie
eq, usmolar enixtune Rotatory-

ofan ero. So thatnet rotation of

i
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*
Tautomerism

It is due to the migration of H-atom
<mobile H-atom) between carbon and polyvalentatom

of functional group within same molecule

92. OH
I

CHy-c-CHs *Y CHy-c =CH2

Mechanism of Organic Reaction
In an organic reaction, reactants consist of substrate
and reagent. The substrate is attacked by the reagent
leading to the formation of intermediate and finally
the product.
substrate + Reagent ->Inter ->product

mediate

Inductive Effect
The permanent displacement of electron

pairs along the saturated chain o cratom when either
electronegative atom or electropositive atom is attached
with one end of carbon chain

Type
I

↓ ↓

+I effect - I effect

when electron donating when election withd-

group is attached with the
- rawing group in

chain of catom
attached with c-atom.

888-58-8- St SSS+ S8+St 8 -

C- - - E.D.4 C-C-C-E-m.G

e.g.
chs

e.g

-- ricks - NO, Y-(N)-C00K)

CH3
Ins

Cy
- F).47.Br) -I
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Electromeric Effect
Theprocess of complete transference

of electron pair it bond to one of the atom which
is usually more electronegative in the presence
of attacking reagent is called as electromeric

effect.
It is temporary effect. It occurs in the

presence of attacking reagent.

If attacking reagent attaches If attacking reagent
to that atom which withdraw attaches to thatatom
the pair of electron Linose election pair

Resonanceor Mesomeric Effect:
withdraw.

The process of

transfers of electron from one part of conjugated

system to the other partof conjugated system
due to phenomenon of resonance is called

Resonance effect.
Ifgroup donates

electrons to the

conjugated system
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If group
withdraws 20

from the

conjugated
systems

Hyperconjugation effect: It is a type of interaction
between - elections and electrons of near by c-nbond.

This effect is achieved when conjugative system is

attached with alkyl group.

CONDITION: <-carbon with hydrogen.
H

*4- CH=
H
I

H *-H,*-CH= C Het
i
iI
- H itc =(H -2Hi I

H H

-4y*-cH = 6- Hi
H

Also called no bond resonance or Anchimeric

assistance or Baker Nathen effect

Note Greater the no. o hyperconjugative str. are formed
more will be itsstability.
condition for hyper conjugation effect Molecules that
shows hyperconjugative effect musthave x-catom
with hydrogen. The no. of hyper conjugative str
formed directly related withno.g x-H-atom.
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CH3 CH] CH3 CH3 CH3

is= ns
/ 2

> Y = > - Y c =cC I

Cly
12

I

CHI
H

6

H ↓3
2

substitution Reaction
the tubes oforganic reactions

in which one group or atom displaceby other atoms

these reactions are of three types.

hilicsubstitution Rxn
substitution reaction carried

by the nucleophile.

CHI-C + ON ->

CH-OH +4-
Nucleophile

Electrophilic substitution Rxn
The substitution reaction

is carried out by the electrophile

- H du/re /

11+ut - 14 +H+
Electrophile

Free Radical substitution Rxn
substitution Rxn is

carried outby free radical

CH = CH-CHy +BU, +CH = CH-CH,-Br
+HB2

Addition Reaction
the tubes of reactions in which

two atoms or group react with each other

to form single molecule of the product.

Nucleophilic Addition Rx Addition of nucleophile to
carbonyl group

1
( =0 +(No -, - 00

Ca
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· Electrophilic substitution Reaction
Additionof electrophile

to alkene A

CH2
=

CH2 +H+- CH CH3
i

· Free Radical Addition Ryn
Addition of MB to Alkene
-

CHy-CH =CH2 + H-B8 -CHy-CH-CHy
-

By

Elimination Reaction
the type of organic reactions

in which two atoms or groups are eliminated to

form alkene or cycloalkane or carton etc.

es
· imination:elimination of two atoms from same

--atom e.g RX g CH, with alkali
⑧ I 4"2HO t - -> iCU +H,0 +4-
d ↳

Dichlovo carbene

· ,B-Elimination elimination of two atoms or groups
from adjacent atoms e.g Dehydrohalogenation Rxn

all

-ChaCH, +Hu
· c,4-elimination: Elimination of two atoms or groups

from one position toanother
position within same molecule

eg Rxn g 1,3-dibromopropane withIn dust
in CHI-OH
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Rearrangementor isomerisation Ren
The types of

organic reactions in which one group migrate from
one position to another position within same

molecule.

eg 1-Bromobutane (Isomerisation)

CHI-CHa-CH.-CHa-Br y CH3-CH-CH,-CHy

canhyl is
2 - Bromobutane.

Bond Fission:
Breaking of a covalentbondis called bond

fission or bond cleavage

Homolytic Fission Hebolytic Fission
Ifa covalent bond breaks If a covalent bond breaks
in such a way that each in such a way that
atom acquires one 20 both the eo of a

from bond. The species bond bais acq,air by
thus formed is called one aton. The species
free radicals thus formed are

: ..+.: carbocation or carbonion.
-

Cry-Y- +He
Electrophile

These are to loving species. They
are to deficient species. They acts as
Lewis Acids.

e.g C+, 292+, Cu2+, Al3+, Niution

BFs, BLy, BBU y, HIFs
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Nucleophile:These are nucleus loving species.
They are rich in ed. They actas Lewis Base

e.g UT Br I, H0:,:NHs, R-NH, etc.

Reaction Intermediates
These are highly reactive

species. They are short lived. They can not be
isolated from the reaction mixture.
Carbocations:

these are organic species that have the
on carbon atom. charge

h8 ⑰

CHI-C ↳ CHy +4-
order I stability carbocation

⑰

C-c-CHs 41-CHsCHy-CHa [ City
19 28 CH3

Carboanions:

charge on organic species which have negative

A-CH,-CHo-> CHCHO +HO
OH-

order of stability
C-7 CH,-H-CHS) CH-E-CHS

10 20 CH3
Free Radicals:

T are organic species in whichnese
carbon atom has odd or unpaired e0.

nuCHIH - CH,+ i
order of stability

-caCH-c-CHs7CH
19
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