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Akanes ((nHins)

(D Prepavakion

>  hAom unsaluvaked hddrocayboﬂS

Ni
———> (Hz- Hy

(H,= W, +H
* > oY Pd

PR

Hae Rx" is used Yo PKPGH Vanaspah (hee Rom
eddble veaekxblq " oils.

- wurkz Reach'on

_____ D)'a
— - - |
——p R-R+ 2nNax
R—ﬂfx —+— :QtJQ‘T—Xj-R ey
o 9Na+ U i (Hy-(Hz + INad
LHBTCJ + JNa+ U#U@ YT 2= 3+ :

> 9t doubles the no OF C_aarbon ajom Tn +the chdfn,
5 Used +o0 pxpare an ewen no of (arbon aloms

q

Cchadn .

Limitahon of Wurtae

5 (annot be u_red to preparxe odd ndD OF (a¥pon atlom
chain. 6.3

U-f3—u + JNa + CH3U'{1U E—



There aw 3 possibilihes

() Two molewdes of Wy-d can Reack with

€ath Othey
Pry
a3 Ud + 2Na + CJ—.LH3 ——p  (Hy - UHy F2Nax
Cthey
(ethane)
(i) Two molewdes of, CH3LHLU can »eack with
eath othey.
‘ DY <
C(HyWp U+ 2Na+ tHawy,dl Q——-b)rh (H3 - (_HLLHLLH_; +2Nad
¢ ( Bukane)
() moleoude oF (HzU c¢an Aeadt u.n+h mole wde oF
(H3z H, U. | |
. bY
H; U+ N+ u-I;LHLq —>b  H3H, H3 + 2Nad
- eHthey
( bropane)

SO Here we axe geHing mixki® Of  thyee alkanes
e e+hane, bwpane ¢ bukane . The bmung
boints OF these olkanes ax verat close and
hence +hed ¢annot be Sepavaj{d bd even

FyachonaJ d.nsh\lahon

Hence wurty Rx" is not used to prepare a
cavbon  Chain contajnlng' odd no of Carbon
adoms - |



Role oF Dva ethey In warty Rx"

Wuytz Reawion Is cawied out with sodium
metad  wWhich s Puaklg %eachwe , hence we
need 40 sSeledt a olvent  which wll not
seact with  Sodium meta). Thus ether beomes
+he best. choice. D)a ethey is a vexy 3ood
solent and provide medium foy +he Rx”

—> Decaa'boxdlal—‘;on Rx" (Removal OF ?02)4" Group)
©

R~ CoOH - +-NaOH —3 R=C0ON& + H20
CaD

R~ CooNa + NaOH 5> R-H + Na (03

£9  CHgz(ooH + NaOH _5 (HgpoNa + 20

—

—

(Hz (0O Na +  NaoH a0 . U"L{"‘"NGLCO_’.}

(MaoH + CaD) is known as Soda Lime.

—  kolbe's 'eledfogh'c method

unent
2R CooNa. + H,0 ._n(;_p R—R + NaOH + H, t €0y

Cument
€9 2WUz3woNa + H,0 ——D (Ha-Wiz ? NaoH + Hy+t (o,

Mechanism: -




DI No y

At anode:’ -
0 0
) o |
Q H3-8-0" 5 Quy-Lt-0 *3de°
o - )
' . [l

‘l ot ] ‘..-
E-0: —> au + S

* SR
(Acetale ion) (Methigl fiee yadical)

At Cathode: -

H,0 + €~ —> O™ + H.
Limi Fakon'~  methane Con not be pseparid .

S This Rx" c¢an not be USQd to '”'QPQJ'@ a¥bon
f odd no oF Carbon aoms .

choun O

@ Phdsmcu Pmpeyhes oF a,ucanes

| No. of Caxbon alom K bmlmj bomtj

TF 4wo (ompound contoun Same NO C-alom Hen

Boiding boint o |
no of side chain




© Ayvange them ®n A ovdey Of thay bm’u‘na

boint -

ane
() pentane , Tsopentane, Neopentane

(D bentane —  (HyH, HH, Hy  (No Byandh)

Tsopentane - (Hz ~ (H — (Hy (H3 (1 Branch)
CH3

3 - Hy . |
neopentane - CHy - é, (Hg (2 Branch)
CHs
so  Boling point  Ovder w L be

neopentane < isopentane < pentane



Chemical Properhes of alkane

@ Chlovinakion

hv
(Hy + Uy, —> Ut HU
hv HU
(H3U+ Uy, —— (HyUy +
hy, . HU
(HyUy + Uy — (HUz +
‘((hlowFom)

Hv
HU3z + Uy -——%' CUly + HU

Meohamsm _
gt follows hee YQOUCGJ "mechapism whida

inlwes 3 . SkPpS.
@ Thitaon
cﬁfu i —b &d

.a

@  chan Pwpoailjbl‘




(3) chain leyminakion

éJ + tJ > Uy
(Hy + Wy —> (Hy- H3

LH_; + U =) U'|3U

@ Combyshon

@ Complete combusHoON

CHy + 202 (§) —> (0(g) * H,0 (4)

@ 9nwmpieke ombushon

absence. oY

—
CHy + O2 Umited auy

C(s) + 2H,0
(Cavbon Black)

@@Conmlled Carobushon oxidarion

| Cul[s23k

Y Wyt 0 . (Ha0H
S (Methanol)
Mo, 0 |
> C(Hy + 0y Y73 o HWO + HyD
a ~ (MeHhanal)
“(UHz€00),Mn
5 W3z + 0y > (H3 (OOH
(H
- - —C-0
7 HzC—¢-H »  H,C |

CH3 CH3




’ @ Esomen'sah'on

Pnh. M3,
(Hg (Uh)y UH ——— 5 Tsomey OF Hexane

(Hexane)

@ A’mrna}-imh;oil

V)_OS. / CY),O 3 Ny

(Hqy (Hy (H, (H (Hy ——» |
3Uh UL W My —= 2,
(Hexane) lo-20akm  (Benzene)
(H1a
- V08 —~
- - _ _ ~
(Hg o

(2- MeHnHl hexang,) ( Towene)

@ Reackon with Skam

CHy + H0 —S—i—a' 0+ 3Hy
This me{—hod.' IS used - fovy indus hradl P> pavakion
of dihddwoaen gos:
) tyroiysis (Cracing)
a4 =

— CeHip t Ha

(Hy 1 Cutis + Ol

— CQHG + GHy + CHL'



Mrene  ((nHan)

Pre bavahon

@ hom aﬂcdnes

(But-2-yne)
H,-Pd/CaC0z +S | Na/Ugq. NH3
0Y pdfC
H H _ W3
38 U3 ~c=¢
A 4 > H
H H HSC_
4s- Buk-2ene hans-Buk-2-¢€ne

@) Fom aliyl halides ( p-eliminakion R«")

P«

olc. koH
(H3 wl’BY > : LHL + HBY
fom & - Ca¥bon thex 1S & )emowd of Halogen

alom ¢ Hom PB- Caybon thexe 1S a»emoval of

Hyd»gen alom.

5 This R is aso known & dehddmhalodenaﬁon.



SadhzeFf fude !~ when thexr ax 4-p carbon
T then »mival 0oF Hydr»ogen
takes place fHom that B carbon which
(ontains  fessey no  of hadmaen aloms.

t9

PR

Boa B AM¢ koH
(Hy~ (H, - UHLH3————}>CH3LH(.HU"3

By (Rur-1-¢ene)
 (Majov)
‘+ C’HB U",]_'LH:U/‘L

(Bus -1- ene)
minoy

@ Fom uvidnal dahalides

Byl - C(H30H
+ ‘Zn T> . u";;__-— u’h_ . 7 ZnBYL

(H, - Br . (e+hene)

® me‘,‘a‘lwhx':ls. ‘(Dehddmhon)'

———

Dehydyahon - Removal of H.0

. HoSoy. T .
("Hl: LH)__

Vv

(Hz (H, OH
3 uyzk

5 Remove OH Bom «-Carbon and H Hom g carbon.



> TIFf +hexe aw mox Han one B- Caxbon then
Follow SackijzeFf Ul .

4 o

\ HyoSoy
Ha- (H, - U1 - Uy UVBKﬂ; (H3y- (H=(WH- (H3
(Meyov)
-+ LHg LH;,CH‘-‘ u"‘},.
(minor)

Mechanism: -

Hy SOy ﬁ QHt -rSOqL—

(Hy- W~ O=H + HT  ——> W3- - 0L |

+
—_— U'|3— (.HL + Hlo

. |
HQ—LH,_ > =W, + HT
(Prkene)



Chemicad Properties ef Adkends

@D Addibon oF Hyp

—

Ny
LHL: (HL TH'L . > ('HB—(‘H3
(ethene) (ethane)
@) Addition of Halogens |
cdy
LHL: (H, + 'BYL —P %‘Hl" %H’),_

By Br

* Duhna the addition oF byoming 4o +he
unsaluyaked hadwcaybons  4he ovange red
colouy OF byomine s dischayged .

Hence +his RxM can be used +v kst for
unsakurakon in +the  given ovaanic compound .

(3) Addition of Hydrogen halide (Hx)

Maykovnikovs Ruwe' - Halogen alom qoes to that
double bonded caxbon atpm

which contain dessey no- OF 'hjclypjen,




Ej HBY
(H_';"LH:('HL > U"3—'LH—‘-H3 t CH3’U'11“U1LBY

BY (minoy)
(mayo)
Mechanism: -
HPJY ——)‘ H"!' + By~
u-i?»-(‘H:(J")_ + HT >
@ o | | |
Thewe js hoo cases ) when double bond is
e shified 4o () Cavbon,
(¥ :

U‘{3—&..H=EH1 +H+ _ CH;—LH"LHB
(2° Caxbocakion)

(i) when double bond s Shifted to @) - caxbon.

w3-@u4'

o +
=Wty + HY —— (Hy- Hy - U,

- +
K__/ (:lo deg *e (’q?bomﬁon)

we know +hat 2° Cavbocabion is mox stable +Hhon
2% . S0 Ruvthey  aMtaks . uall  take blace on 2°

Caybo cahon .
Uly- CH-Wy + BY” ——> Uy- -y

By
(2-Byomo bropane)



| @ Addibon of Hx in pwfence of peroxide

ant - maytopnilkov's Rude/ kKhavasdh e Hfedk @ -

Halogen atom goes 4o that double bonded
CaYbon alkm  whidh Contains mox no OF
hadmgen. aloms . |

HRY

€9 atgcimaty, BT, Gy Oty B
| ~+ QHg -'(“"(-H_g.
g BY

(minoY)

Mechanism: - - ( hee vadical ‘mechanism)

O Tnikakon
8]
CHs - fc_,)—-c\)qpo‘— ,COT_— (¢ Hs- — A C6H5~—“—o'
(Benzow “beroride)
RPN 0. o
4 Q&_L;_-o' s L CeHs % 8—6-—) o, T

C.gHS: + *‘?"@Y' —>  (4Hg + éY



l) P’m})oﬁaﬁ on

v
aVe! . .
Ha-H =W, + BY ———> WHa- U - UH RY
(2° degxe)
+  (Hgz- %H - H,
BY
(1° degxe)
We Know +hat 2° sadical fs mox Srable.
. ﬂ .
- U1 -, 8y + H——ABY —> (Hy- H,~H, By + By
(Bvomopyopane)

3) Texminahon

By + By —> Br)

U“,3— .(H—-LHLBY + E;Y . U'f3— ,(,H — (H?’BY
By o
(4,2-Dibyomo propane)

(‘H?»\ . ' . /(.Hg . (—H3 i
— P \ ‘ 3
Q}H ) uk“*z&v _CH= T
Ry Hy' BYH,C CHy BY

(5) Addition of wakY

. NN
CH),: (H-(.H3 =+ HQ_D —_— (H_;—CH "(Hg -

HH
Add OH g H acc.to Mavkoynikpvs #ule.



() Addition of HySo4

Hi - WH= H, + HySoy — (J—l_;-%HFLHg

0SS0, 0H

(F) oxidakon
H, O

UHy=WHy —— %—HL‘—(,J“?—‘—‘ |

(.C-;ld col ),

* Duy“"} Has Reatdion the bink (olouy of
kMnoy Sol" is digchavged and  a byown
bpt 1s Obtained. Hence 44?3; RN an be
used 4o MRSt unsakuvakion In +the ovaanic
(ompound . . | -

K«  EMnOy is known as Baeder's Re%ent-

oxidaHon with Hot KMnO

5 Bwak the double bond £ Convexts Hhem infp

oud |
- kMn04
\ (H, (00K + HCOOH
> 3
(Hg-tH2 tHy. =
1IN0y

! _
(HZH-WHy —> R U300



Ozono\dSiS (Addikion of ozone)

___——_’-—_—-‘
>\O\/
H, = Hy + Og ? %Hll / [LHZ"
O//__l\o ;LZn/HLO
2HHD
( methanal )
/
\XO\

| L

U‘|3"U‘1=U4;__ + 03 SN (—HJ- u_l\' ’,u_'L
. ZnIHzo
0/~ l

CHy(Ho + HUHO
(Ethanal)  (metHhanal)

2 H3C 4y
> N

0'13-A‘-'—'u‘|7_ +03 - | LH3__ ?/{) Iﬁ—HL

0 }, ) \12_”“_12’0

U‘|3— ﬁ"LHS ¥ Hu.{o
o)

~ (propanone) (methanad)



ne

3-
UH0

(Ethane-1,1-dial)

ozonold sis ofF Benze



ene

Ozonoldsis of Towl




How to Ren wnile Reau—ant Pom +he 34_@
Produds  of 0zonolysis

2  Draw Shuchuxe of byoduck in Such a wqa

that  +Hey 0xygen atom shoud Face  each
O+Hhey.

= Replace oxdgen alom and add double bond
thex

€9 Propanal and pentan-3-gne ax the produds
=  of ozonolkdsis. Wy hame ¢ Shuchux OF

He allcene .
T T T (H,- Hg
CHy-H,—c20 + 0 =c” g
| l—- _ _ 1 N (—HL—(,HB
H
(pentan-3-one
(Popana) )

LH3 -WH,- (K= lC — LHLLH:;
U, (Hg
(S-H'heﬂ hex—Z—éne)
@ Pola mensahon

UT3 K |
> (H, - UH
(atalyst -t
(polyethene )

N Hy= (Hy

A (H,

-(H=W, —?
n CHy 2 (akalyst 4[“41*2-”}
n

(W‘“&Pmbene}



AMkynes ( CnHyn-2)

e —

—

O Pxepavahon

® Fom caldum. cavbide .

Cato; —B— (a0 + (0.7

(a0 + 3¢ —> CaC+ Co?

Cal, + Ho —> (a(oH), + H=WH
. (Ethyne)

@ fom vidnal dihakides

wg’LH’_(-HL ___._-——-—D (..Hg-'lLHZLH"BY OJC°kOH/
NanNH,_
Hy-C= WH
(pobyne)



chemicad Propevhes of nes

() Addic nalue of adicyne

HzGd + Noo —> HCzCNa + LT

olmosk all meral Reads with add and produce
B gas. Since aliyne is also lomdudng Ho
wWith  Reahve mekal , hence it is addic D
Naduye . : | |

8 PMyvange them n 1 ovder of addic natux¢

—
—

) H=WH () WHy-UEW () - C=C- 3

A @< <ty Sine Wz group has +T ffedk
R ' and +I ‘deQeases Hhe addic
nolure .

2) Adadition OF Ho
. I\“/H)__
LH:(H _H_i,_ltl_l-'p wl:va—-‘) ("HS'LH_?

@) Addition of Halogen
N OF TEJ”

———

= BY
u43—C_,CH + Bl Br gy



¢ () Addikon ofF HX

e —

(Hy- (= + HBY —> Hz- C=UH,
BY HBY

C-Hg— "('Hj

BY |
(Greminal dd h"-"de)

(5) hddition of walker

e =W -
(Hym C=H ——> ;CJJ’" ‘szmemm

Hg* oH

(Hy - ﬁ-_ (H3

0
(_propanone)

PO\U mensahon

Red hot Fe /




homahc hadw cavbons

(ondition foy A'Wm.o«“dfﬁ

() Shudur Shouwld be planay.

) Compleke delocatisakion oF +he T elechons
in the x'm’g.

(3)  Shudue. showld contain (Ynt+2)m elechons

wher n=0,1,2--- (known as Hukel sue)

6  Which OF +he Foliowing tompounds axe ayomahc

M T Te 3 ¢33 (4N+2) Hence momakic
e .

(@) T 1] me s 6= @) Hene avomakic
o~

(iti) L 1] meT 4 3 (Y0)+2) Hence aromakic
</

(V) | || ne e 4 not C'n'bmaJ—i.c,

V) /

Te o & not aromakc

—



(w) @(HL not ayomahc (m'Lss'lnﬂ-oF wn)uaahon)
(vii) h\ﬂ not ayomakc (missina (on)uganon)

Prpayakion of Benzene

Poly mensahon of ethyne
d

Red Fe
(H=H A, 8F3K

@ hom Deca}boxa/\ah'on .OF benznic add

—

(T @ e

@ fom }:henﬂ




chemical Properties of Renzene

(D Elechophilic subshtunon Rx"

(D Nilkrakon
NOL
1 .
~ ] + ConC-HaSoy +con¢: — N[ 4H0

(I
) ('r'my;)ber.nen@
@) HaloaenaHon

-

|
| Arh. Md3 N |

( Chlo»obenzene)

S : d '
Anh- MU3 a _ ' N d
>~ 4+ Uy P \ + 6HY
'\ ) (encess) dokied d
oA

(Hexa chlovo benzene)

@ Swiphonahon
SO_;H"
@ 4 HySoy(so) — @ + H,0
(Aenzene

Sutbhonic acid )



@ Briedel Cyafks _K_’ii

0 MIcalaJ—ior)

O”HT—DG

€9 @ + CHg-d Oh*‘\ OLHB

( Towene)
Auylahon
@ Ay . :
ﬁ ON‘B\' \]—' é_’(HB
(3] @ato e (ST e
( Rcerobhenone)
(@]
|
C.H3 C')< anth VAN IC—-(Hg
HyC—C ” 3
“(acehc anhgnde) O

anh. ,C- U3
- 0 >
‘?{ Tt (u—l3co),_ M3 @ + (H300H
/s - |



Mechanism OF Hechophilic subshhubion

(D Gieneration of elechophile (EY)
@ Foymakion of  Caxbocahon in}evmecuad{
@ Removed OF  pyoton (kt)

(D Genevokion of elechopile (EY)

[,\ .

+
5 dgLd + My —s o + [(muyd"

. T -
> Urlg[%l £ MUy ——> g+ (MUY
+ -
S (Hg_l(,'_-—u + MUz — C‘H3’.ﬁ t fMQqJ
0 0]

Hex %Hole DP aph. Mdg IS to. genevate elechophile .

R) Formakion -of Cavbocakion

¢

1.1 o H
O+ T —— O €
| . ®
. (o~ complex/ pve nium ion)
Avenium ion geks Srabilised by hesonane.
M  ~cE R e
Gh* © L] = LJ
®
H
- Gf
L



@ Removal of pwlon (K1)

Addition Readhion

@ Addibion OF Hy

- s =
@ +3Hy ——9 O
(Be‘nz_ene) | (caclohexane)

@) Addition of Uy

\\I uv/hv Q@ _ d
4, —
Q// 3% oox 4

a
d

(BHQ)

cohwbdshon of Benzen?
//— .
A 7 éCOl + 3HLO

Cé Hcv +"£OL
p

(Benene Hexa hlond € )



8 (onwert following into benzene
(1) hexane i) ethene (1) ethyne |

(V) ethanoic aud.

: VEUS
,A' 0) LHS (HLLHL(HLLH;_LHB ==y O

-~

kHSxdng] (Benzeng)
Red hot Fe
(1) Wz — @
gF3K
(Ethyne)

(Benzene)

RYy

Mm) (Hy = Hy ﬂ (-Hz_— (.H')__ 7\7&.( CoH
BY

tHz (H —— &H—%,
Red !smk alekon o

hot Fe
N
® .
'~ NaoH (H E—Z:-) ngu Nov > (-H3’(—H
(\\f) (.H3 COOH _CG_O—D 4 hy (Lurty)
‘ - hy U
(€+ha.nmc) dokon o«
aud (Hy= WHy (Hy Ut A
BYa L/
MekoR Red S ~
CH;_—(.H), - th‘FQ l _



9 Avrange +he Followmg set in Oyder OofF +heir
deoeasma xeauma with an elechophile €T

() chioyobenzene ,  3,4- dinihochloyobenzene
/" P-nihochloyobenzene

Ou

~N

SO C( @
No, NO

Tnleymedioke Is Ca%’oocqhon and we Know Hrat

—T effedt decreases the SbeUIa of (a¥bocakion.
(No)__ hos -1 effect).

S0 ovder is)- (D) »(3) >

()  Towene, Pp-Wz-GHy=NO, , p-NOy- (Hy-NO,

\rLHg ‘ NOL NO)_
L @ @
Noz

Since NOL has ~T effect . Hence oydev wil be

O>® v3).



Q Conwyt Benzene Ink

a—

() p-nibo bymo benzene - () acetobhenone
(1)) m-niko chloyo benzene (V) p- nibotowene
: By
: Y
LAY BY. HN03 N NU’—
FQBYB 1.50‘.[ ‘ il
Br
rackional N
| D = - (2
g Dishllaion
NOL N0,y
0
\
Hyod ¢~ Hg.
anh- I—H03
| NOL N0y

N03
() Ei:]
oy Prh. mog

(H3 wogmlsoc,

iy (Hy-d N

! S £ P > ,

) e & —)
CH3

CH CHy
3 NOL
frachonad N~ 4 =
& ) l‘; L.
Nishllahon
N0y

nNOy



