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® Alkanes are the simplest hycoarbons or Grﬁam'c (ompauncls,.

® Alkanes ae aqyclic  sobvrated  hydmocarbons, thal  meons all the
Qurbon- (wbon bonds in olkanes are Single bond .

® The general fomula of alkanes (s CpHanga .

® Alkanes contoin Simnﬂ C-C #® C-H (valent bonds.

® Since olkanes contarn strong  ovolent bonds, , hence they ore relovely
chemfcolh, tnert .

® Methane (s the Simplest alkane .

® ThELI} are also known as Pamffins.

® Exﬂmpfes - (Hu, GHg , GsHg elc.

Studtural PrnPerh'es of Alkanes
e Each carbon atoms in alkanes are  SP3 hybridized .
® All the @ibon= carbon ond Carbon - hydrogen bonds in alkanes are

stronq sigma  bonds (o) . .
® The bond length of olkones between (arbon- (arbon afom = 1-S4 ﬂ'

(arbon - hydrogen afom = 1-12 A
® Alkanes foms tetrahedral strudvre with bond angle 109-s°.
H

|

C) 103-8°

H / \\H Meflore
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A
CHsCl +Cla —— CHaCla + Hal
Chih ¥ O = CHEls + el
NG + O —2— COw + ¥l

(arbon fetrachloride

Mechanism of Halt)ggnalfon

e The halogenolion of alkane I1s a fhree Step prowess via Free Radico
formation .

¢ fle dicls are those substanees thot contain single unpaited electon.

® These are he &Itnwirlg fhree steps

@ Chain  Tniliakion

@ Choin Propagah’on

@ Chain  Termination

CHAIN INITIATION STEP
In choin inttickion step Chlorine malecwle Qets splitted by homolytic
fission Yo form chlosine free Tadical |

Cr\-—fcl L;W—r C'l + 51 :
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CHAIN  PRroPAGATION STEP
Chain propagotion IS fudther diviced info two steps

Step First : Tn first step chlorine free radicl altacks on CHy
to podue methyl free radical

H
| g
=Gl 4 BE — 4=s + ho)
| |
H H

Step Sewnd ' Tn sewnd step methyl fiee fadial aqain altacks

on chiowine molecwle 4o fom chiorine free rdiced
and chloomethane

CHss + Cl=—C — CHsCl t Cle

CHAIN TERMINATION STEP
In chain femination step all the free radicals combine or react
with each other € No new fee @mdical s foms which fends the
feadien towards end .

CHz ¢ + (I —  (Hs(Cl

VIDEOS : ) IMPERFECT PHARMACY



HYBRIDIZATION |

Hybndization s defined as |'n%enm'm‘ng of ofomic omitals of same
or neariy same eneqy to qive New hybrid orbitols of e,mcHL( same
enerqy shape and size .

Emm_plr_ > 15 Pr| R |P| —> SPy| SPs | SPs | SPs

Charaderistics of Hybridizalion
® All the hybrid Orbitals have exactly Same properties i€ stee, shape
enerqy élc.
® The no-of hybrid omitals = No- of |h#etm|‘xin3 orbitals .
® The name of hybrid orbitel s done on the name of fnfeamm‘na
obitals. (e — 1s + 2p = Sp?
1s t '.‘.':P = sp'-"
Istzptd = sp3d € soon..

Shape of Hybrid Orbitals
® Hybrid Otbitals Contoins one small lobe and one [arge lobe .
o (nenewlly smoll lobe s not fepresented.

SMaw loge  Larse Lose
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|_5p= HYBRIDIZATION IN ALKANES

® All the carbons of alkanez ghows sp® Hybdization.
¢ In sp* hybndizalion one s ombilal combines with three p Orbitals

fo fom Four equivalent  Sp3 hybsid  orbitals
® Eﬁtch sp? hqbn'd otbital shows 257 s otbital charadenstics

and IS7. p obital  charaderistics

Sp* hybridization of cbon in alkanes .
(ioond State |t [+ 1L L\ N\
Excited Stote | © |[1L 1 \ Vol &

Hybridised State] @[] [9 T4 ] 1]
g MSP!. 591 SP! q)!

Exctmglt ;

e The carbons of Alkanes shows tetmhedro) arrangemenF.
® The <angle between two orbitals 1s 103-5°,

< 103 s

ch“
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| PARAFFle_l

* Paraffins are nothing but simply the  Alkanes
e Tt Is made up of two words - FParom = LitHe

' Affinis = Aﬂ%‘nih’
& 'ﬁ'ieu.! are (elakively fnert fowords  Chemicol feagent .

Uses of Paralfins

o Poiafios ote widely used as fvel component for diesel and tiactes
engines .

® Liquid pomafiin s a distiled and fefined fom of lerosine that can
be bumed in lamps and other devices.

o Tt is also used as fuel for _|et engines ond rockets

o liquid porffin is a vey highly  (efinec] mineral oil that also @niaing
medicol properties and. “@mmonly used fo freat dry skin constipation efc.

® liquid Pamm‘n Is .ﬁm'nly vsed as a lubmcant In Variovs (ndustries .

oTi is alsa used as fuel for cooking .

o Ti is also Used \n penicilin production.

o T is widellf used [n cosmetic Industies Yo mMoke (reams | pefraliom
/jeIILf efc.

o T is also ysed as fngredfa‘n‘s In many agn'cu!’ruml Insecticides
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ALKENES

® Alkenes beioncds to the class of hydrocarbons (Onh:u'm'na carbon - carbon
double bond

® Sine they contain carbon- corbon double bonds , hence +he1f are also
Known as Unsolurated Hydrocarbons .

® The Smemi formula for alkenes = CaHan

® The ficst member or the smollest alkenes 1s Ethene C (a=CHa)
alsa known as Ethylene .

® Alkenes are olso known a8 Olefins.

® Example - Ethene, fropene, Butene etc.

| StagiLITY OF ALKENES |

o Alkenes are less stable and more feactive (ompare to Alkanes.
o Different Alkenes shows different Shlb“lW.

® Relative stabiliy of alkenes depends on following factors

@ Deqgree of subshtution

@ On ‘e basis of onentalion

® On the basis of conjugalions
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@ ngree Of Substitution

More the subshitvents (mcu'nly alkyl ﬂmup) altached to the double
bonded carbon , More the slﬂbilihf of alkenes .

CH CH
Se=cC |y |
s 7 k. CHs =4 CHs
@ Orientation

Trons form ofF olkenes dre more stoble than cis form becawse trons
form howe Opposite owentation of  Alkyl groups on double  bonded
carbon  alom .

CHsz (Hs H

\C
w

(Hs
\H

® Con]hgu}ion
(onjugated  alkenes are mofe stable. than Isolated olkenes .

(Ms— CH=CA—CH=CHa | 7 (Hy=CH—Ho—CH= (Ha

VIDEOS : ) IMPERFECT PHARMACY



I SP2 HygRIDIZATION IN ALKENES1

® When { s odbital combines with twe p arbitals fo fom new hybeid
Obitals of same size, shape ond energy then this type of hybnidalion
Is known as sp? hqbndumhon

® The (orbons of simplest olkene fe. ethene hows sp> hybridization

In the cuse of Ethene

(mRounp STATE | - 1. 1 111

Exatep S1ATE | | 1 1 1(1 (1

HysriDIZED STATE | : 1 19119 1
HygriDIZED

oramAL ( spﬂ)

STrRucTuRE OF ETHENE

022
L
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‘ E1 ¢ E2 ReacTION I

® £y and Ea readions are no’rhl'nﬂ but the part of Eliminakion Readtion.

® An Eliminakion reachon 1s a h{pe of orqanic  feaction n which
fwo subsituents are removed tom a mdlecule either in one or
two  steps.

e The one step mechanism is known 0% Ea Reaction while the two
Step Mechanism Is known as E+ Reaction .

® Elimnakion reacion s Nothing but a method of prepamlion of
Alkenes .

® The Deqree of Unsaturation Increases with . Elminakion Readion.

I B
t— Elimination 5 \C
I '3

I
._.(I;.,._
® @

C, t+Xxy

7N

Types OF EumMINATION REACTION
Eliminglion reacion are of two types -
® Ei Reaction
® Ea2 Readton
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I E1 ReEAcTiON |

® Ey Reaction stands for Unimoleculor Eliminadion Reachon .
®Iis a two step process.

® This reaction follows First order kinehics .

® (Weak base Used In F1 Reactions.

® The raction is proced at high femperature .

STEP- 1
Formation of Carbocohion ( Rote Deifmfm‘ns Step )

CHg CHa
I Weak Base lo
(s~ L= [Ha =N\ CHs —C — CHe 5
By H H

Alkyl  Halide Carboation

Step -1L
loss of proton fiom the carbon afom adjacent to the cubon
cnn’rainiflq posiHue cho:ge_.

CH3 CHs
| Weak Base |
CHs —C® — (He __A_" (Hy— C ==(Ha + H:0
|

T
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E2 ReACTION

® E2 feachon stands for Bimolewlar Fliminalion Readhon
T is a one slep process.

® The reaction follows sewnd order kinelics .

e Shons base used in Ex reaction.

® The reaction |s poced at high femperatuse .

® The readion s endothemic .

Ea REACTION MEMANISM

Clls, = Oita = CHy = CHa + 1,0 KBy
| \ A
H Br

E1 VERSUs E. REACTION

E1 ReacTions Ez Reaction

o Tt is a unimoleclar eliminadion | ® Tt Is a bimolecular ehimination .
o Tt follows 1% order kinehics e Ti follows 2™ order kinelics |

'Prfsufmoshp proess ® Tt is a one step process .

o Tt requires wenk base ®* Tt reqifes sfrong base.

e Fomakion of cabockion tokes | ® Mo carboalion formation tokes
Plar:e place.

&

Iwperrec]

| prsmmacy |
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Fadors Affecting E1+ € Ea Reaction

(arbocation Formation | @ Formation of arbocakion 1s a slow € mite

defeymining step in Et reaction . Increasing
the number of subsktvent CR- Giroup) on
C- atom increases the stability of carbocalion
fhat vltimately increases mte of E+ Reacion.

@ @ >®

Leaving Girovp | : More easily the leaving group C helogens) removecl

from cobon foster will be the  Elimination
Reactons .

R-I 7 R-Bx > R-C! > R-F

Mature of Base | = In Ey reaction the base used ghould be Weak

becawse If stong base IS used then the reackon
will be @nuerted into Eq .

Solvent Used |: Grenerolly polar protic Solvents are used in elimination

feactions as they reduces the force of altrachon
between (arbon £ halogens

Temperoture | © Generally these feadions are cawvied @t high fempedure .
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ReArrRANGEMENT OF CARBOCATIONS

® The shifting of bonding alom or qrups in a Cboation for
the fomalion of a more stoble crbocalion 15 known as Rearrangement
of (brbocakions .

® The Shiﬂ1h3 an be of two J(lfpes ;

@ Hydride ~Shifting

@ Methyl Shiﬂfng

HYORIDE SHIFTING
Shiﬂinﬂ of hydrogen atom fs known Q8 Hydride Sh;'ﬁinﬁ.

CH3 (Ms
I |
®
(Hs— C— CHa (Hs — C&Z- CHs

WG

HYORIDE SHIFT

METHYL SHIFTING
Shifh'ng of methyl qroup € CHs) s known as Melhyl Shift,

CH! —\
I :
®
CHz— C— CHa MetmiL Swey - (Hs — CGJ—‘ CHaCHs
I |

CH5 Gi! @
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SAVTZEFF'S RuLE

® Sayteff's wle is olso known as  Zaitsev's Rule .

® In the Eliminakion reackions Wwhen the Alkyl halide Qqrup have
two or more B cobon then more than 1 olkene produdt s formed! .

® Now Soytzefl's fule states thot if more than 1 Alkene product
Is fomed as a resut of eliminchon reaction then The Highly
Stbsttuted  Alkene Wil e the Major Prduct of the reaction.

CHy = CH—CHa = CHs

BIT H 1- Butene  ( 207.)

|
(Ha— CH — CH — CHs

|
H
(Hs—CH= CH-CHs

2- Butene (807.)

® In the above feaction the magor Produd will be 9-Butene (Rut-2-ene)
while 1- bulene will be ‘}h?. minor Pmduc{
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| ELECTROPHILIC ADDITION REACTIONS

® Alkenes are more feactive ompare fo Alkanes (dve to Ah bond )

® When an alom or 3{% of atom are simply added to a double
bond or 4riple bond without any substitution or elimination then
+this Jst“:u: of reacion 1S known as Etectrophitic  Addilion Reaction .

® Now addiion of an 'Ele&mphile’ in an additon reackon |Is
known as Elcdtophih'c Addition Reacton .

_Example | CHa%= (o + BN — Cth"" ﬁn:
E Nu

e 1A bond brecks and 2 @ bond forms dun'na additon reacion .

Mechanism Of Addition  Reaclion

STEP-T
The reagent (e-Nu) like HBv jomzes 1o gl‘\re eledrmphile € nucleephilc.

HB¥ ——s RY(E) ¢+ By {Wx)

Step -JIL
Eledrophilc (HY) altacks on = bond to form & bond € carbonivm Jon .

- ®
CHa= CHa + Ht —— (Hs — CHa

STep-TL

Addition of Nudeophile on @rbonium fon ‘@
® [ Pramacy |
_ CHs- CHz2 + Br- CHs — CHaBY

S —
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Ij’IARkovmkov's RuLe

® The rule or puinciple was given by fussion chemist Markounikov .

® H{[Dn:lfng fo Markounikov's tule dun‘ng the addition reachions of
alkenes ~ the hydrogen afom (HY) |s added fo thot Carbon afom
which has maximum number of hydrogen ofom.

® The wile is basically Qiven of  unaymmelticol  Alkenes.

® Morkounikov's Tule con olso be explained in on another woy thet
dun'ng fhe addition reaction of unsymmetsicol alkenes the negakive
Eoﬂ of dhe adding reagent fis odded to that carbon efom whih
as Minimym number of hydrogen alom .

Example Chs— G ==.CHa —nie WD CH— Oa
| l
By H

Mechonism

GTtep - I

Fonno}fan of (rbocahion (4wo @ubocalion formation possible )
Chsm (B amCHs +CO-

CHs- Che = Ca 4 H-CI

CHa - CHa— O b oo

Step-I
Attack of Nucleophile to 2° aubocakon .

ts-®-chs + 0 —— s i CHE )
c\
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| AnTi MARKOVNIKOV'S Run.el

® The nle was given by american scientist M§' khamsch .

o This mle Is olso known as 'khamsch Effect’ or ‘ feronde Effect’.

® Acording to Anti - Markounikov's e If the addiHon readiong of
unsymmelricol  alkenes are PerFoﬂned I the presence of Qmanic
Peoxides (R-0-0-R) then Hydrogen afom is added to the
Qubon  ofom howing minimom  number of - Hyclragen.

Mechanism

STep- L
Peroxides dissociates to 8\‘\!6 O.IKOxa]q free mdicals .

[ ]

R-0-0-R mre, ®2R-0

STEP- IU

Alkoxy free fadicals Oltacks 0n HBs t0 fom bremine free radical
R- 0 + HB R-0H + Br

5Tep -IL

Bromine free fudicol alfacks on olkene fo give 1°€ 20 free raclicals .

/—' CHs — (;.H— dh
87
i, - Chs- CH— (HaB¥

B';" + (Hs-CH= (Hy,

STep-I
More Stoble free mdical (29) reads with HBr .to Qive fihal pw
(Hs— CH- CHaBr + HBE ——>  (CHs- CHarCHaBo +

VIDEOS : ) IMPERFECT PHARMACY
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I OzonoLysis |

® Qzonolysis 1s a type of chemicol feaction n which ozone Is passed
though an Alkene in on inert solvent |ike Cclu to {form Qzonide

® (Ozonides ore explosive ompounds hence they are are fuether reacted]
In the presence of zinc and water to qive (oroony| - (ompounds
CAdehyde and Ketones ).

e Ozoholysis {s basically a method of deauuﬂe. C brecﬂmg&) of
Alkene double bonds by reaction with ozane . (0s)

STep- I
LN H (@]
c=¢c” +0. OO /N
H/ \H HL CHa
¥4
STep-IL

e Sk _Z0_,  GHe=0 t (th=0Q t Zn0
\ / Ha0 '
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CONJUGATED DIENES

® Omanic compounds of Hydrocarbons that contain two  carbon- carbon
double bonds are called Dienes or Diolefin
® Dienes ocurs Ocassionally In nalvre .

Types OF Dienes

Dienes are of three types -
@ (onugoted  Dienes
@ (umulated  Dienes
® Non- (onjugoted  Dienes

Conjugated Dienes
Thﬂ{ contain olternate double  bondz Separated b‘f one sfng!e bond .

(Hy= (H— CH = (Hy

Cumvulated Dienes
Tn @muloted dienes double bond? are adjacent 1o each other

(Ha= CH= (Ha

Non - (onqugated Dienes
Dovbe Donds are separated by 2 or more single bondx |

(Hh=((H— CHo— (CH = (Hq

VIDEOS : ) IMPERFECT PHARMACY




DIEL'S - AloER REACTION |

® The reaclion was qiven bl/ Otto Paul Hermann Diels gnd kurt Alder.

° Thet, olso aworded with Mobel Pze in 19s0 for 4heir dl's.tovay.

® The Diel's Alder feaction Is an organic  chemical reackion  bekueen
a conjugated diene and an Alkene to fom Cyclohexene .

74
AN

T |

Mechanism of Diel's Alder Readion
® Diel's Alder reacion Is a single step. process.
® Eletrons fiom the dienophile altacks on  (bon () 1 on he
diene resulling in the fomalion of single bond betwen G € G
® Dovble bond between (4 € (2 rebbcotes fo between G € G
® Double bond between 3 € 4 broken £ eledrons fom a single
bond between 4 ond S 40 fom our final product .
® Finally  (yrlchexene forms .

9/‘“‘—'7 R 2 G
3\\/‘_5 3 S

Yy ¢
' ¥
Conjugated Diene @
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