The areplatement of hadw(?en afems) Tna  hydvocarben,
alfphatic  ev arrematic, by hquJen alomcs) Tesulds
M e ,}'ona‘h'Em of qllgl halide. ( haloalpane) and
qvgl halide ( haloavene), 'h‘ezfech‘w:ly.

CLASSIFICATION

— On the Basis of Numbey op quagcn Adems ~

Monohalealkane PrhaloalKane Torthaloalkane
CHy~CHy -X CHy — X CH,—X
by %q—-x
CH,~ X
Mono halo avenes Dihalsavenes Tarthalbavenes
X X

Of of O¢
X

— COmFound ('csn-}m‘m'nﬂ SF3 C~X Bond *
(X= EC),B1)

(R) Al kal halides
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R"'?"X R-—?—X ' —C—x
H H F‘{
Primary (1) Secondary (27) Tcwh‘qu (%)
(B) Allylic halideg:-
R-CH=CH~CH, —
Pcllglj' 3’01‘:!1.{3
X
= 0
() Ben3H\\'c halides ! - ‘p\
R'-C—X
CHz"—' CHZFK
) (o f]
Rensalj'c ?W
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— ComPounJS COn-lm'm'v}f Sp> C-x Bond -

(» Vt'ndh'c halides :—
X
R—HC =CH — —
con =, (Y
\ft'hd Ife 3%&;{)
(B ATH) halideg ' -

) @
o ¢
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NOMENCLATURE

f B COmmo\r\ name IU'PA\C
CHy =CHCH, By Ayl bromide 3-Byomoprepene

cl 0~ Chinotoluene 2-Chlowptoluene
ot :
CHg

= Chlovo-2-medhyl benzene

: CH, <l Ben;gkhlmﬂe Ch|011?1?hf”3]"1‘3%“e

NATURE OF (-X KOND .-

The cavbon -hqlu&en bond of qlk}l halide 1 Pala’r Bimce
elecﬁ'ane&q%'uﬂ-a Jl:hCefrence 1S hom zewo belween Carbem and
‘nq]o&en atem -
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Cavbon - kq'ogen bond 1en3v”1 —  C-FL I C-rLCT

Queshion’:  Exphain dipde moment of CHrF, CHy=Cl, CHyBr and CH-T.
Soluhien! Diptle moment ( Jebye)

CHg C| 1260

CHy-F 1.8+

CHy-Br 1.830

Chg-T 1636

_'Df'Pole moment (A1) = §xd
9= chnge , fnereases with increage in SEN-
d = bend |enf+h

Regul{ G;F both 4 ond d , dl'Fo[e oment ﬂ;r, CH3~CI I's maximum
amevy the  above CwPouan-

Foveign 2015, Al Tndia 2010, Delhi 2011, 2013
Bueg:-  Grive -veagon -

The dipde moment o chlovobenzene 1s lower tham Hhet
of CHC[°h“}jl chloride .

Qlubion'-  Tn  Chlowobengene , the Cl-adom 15 linked 4o a sp*
hyb'vr‘&fsecl Cavhom  atom  whereag Tn Cac\ohcxal c]n\m"fcle,
the - atem s linked o a SPZ- hy.lrrf&f;ecl Carben qum-
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As  gp% hybodised  covbon hag move $- chavacley so, i i
mesve. clechvneaq%'\r&, Hhus  the densﬂa of. elechons ied
bond  nea¥ the  Cl- adom e e n chlovobengene Haw
fn cyclohexyl chlowide. Hence, dhe C-Cl bond 8 cychhesl
chleride s move  plaw, e it has hlghen' dipdle

mom en‘{ -

METHOD OF PREPRATION —
1. FROM ALCQHOLS :—

£
R—6H +ua 2B pa s H,0
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Requvf{H of aleohel - 3°v 25> 1°
Reason - S*ql:l‘h'{a Q.F qul;ncq—h’an

R —/0H X
RAOH + PI=X ——— 3RX +HsP0g (A=, B)
R \OH X

o | S | ;

P—C + 00 —— R+ Pods + Hel

8 =
(1 g
Cl
R-—OH T&J’P/){z - R——X
xz = BT! lrz
pors

—— R-0H + Socly, ———> R-cl+ S0, T + HAT

—— Best method @ Prth'm % alkyl hdde becuse both
8ide onéuds ave  gagenus:
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Z2. FROM HYJROCARBONS:-

(AJ Faom  Alkane ( Pree Radical quoaemhbn] -

Cly / UV Iight
CH3 — (Hy —CHy —2u> CHy ClH ~CH, + CHy CHy CH, ¢

oY heqt a

B) Fxom AlKene'-

T AddiHon QF Hx -

N s g g
,C_C\+Hf—>>C| <I:\
Ho X

CHy- CH=Chy +HT  ——— (i —CH-C4y + CHy (W, T
T

I"lajw Mine¥
( MavKovnikev's wule)

SHORT Tarick F&r("kybf fmfucf'! Add hqlngen o the move Shible
Gorbocation and H 4o les Shble .
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+ ®

p -
I <’ Cmore r*
Skable) Legs Shable
CH‘:;,_ (;;:«f '“CHB CH‘?FCHQ— CHZ“'X
4 qui o) (mingy)
I Addition of qunaen (%) -
T CCly o 2
G e, By ———— s,
Reddish bl
. Colotrrfegs
bvown
#4  FINKELSTEIN REACTION ‘—
Rk & NI dvy aceone BT 4 NaX

(x=0,8s)
_y

SWARTS REACTION !~

Cp-Br + PgF ——— O;F + Aol
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PHYSICAL PROPERTIES

Lug: [rive  ~eason — Foveign 2012 2015, Delli2013, All indiq 2010-
Alkyl talides, though polar, ave immiscble. with water. why ¢

Solubion: Ayl halide  ave polar  moleculeg  and g0 held %&:-lfner ba
dipsle - dipsle interacHons- Stlarly Shvr? H-bords  exist
between  dhe  water molecules: The new force ot athaction
between  dhe alky! haldeg  and water molecules s Weaker
than  de fovees o qHhraction alveady exishing  betuween
q\kgl hqllﬂc—-qlkﬁl halde and  Waler - weter  molecules. Henee,

f-ﬂkad halide.s C"fhouﬂh Po|q'r) ave  immisable (o ingoluble i)
with  Waler:

Boilin? point -  R-ISR-By>RCU>R-F
Reason :— TIncveage in  gize and maes of ha lo(c]mn atom, the

Maam'hde o Van dex Waal forvces 'nCTeages .

For Tssmexic haloalKanes -

Em'h'na Pofn%"( :
B‘ranchu'n(? H
K
I
CHy =CHy-CHyCHy-Br ) CHa—~CH —CH-BY > CH3—C—B¥
Chy CHs
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MelHna FOfn‘l'S 0.’: dt’l\qlobenﬁenc b

cl A d
ORBOSEMO!
Cl
cl

323K 25¢K 249K
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CHE MICAL PROPERTLES

Haloa|Kanes Sh&vJS Hire e -‘-HPQ O_F 'chc,h'm._
—>  Nueleaphlic  Subshtu'tion
— Eliminaton ~veachions

— ReacHon with medals

Nuclmphi lic  Subshitution

— SNL

s SN2

See dedaj] Pp'}: _

Bues:-  Holoalkames  weact with  ken o foomalyyl cyanides a3
main  product  while AgeN forms isacyandes as She
clm'q ( marn) P duct . Explain

Seludient KON (s pndamfnanHH (onic and  prvides cacmide {ong

in Soluhien. Al'\‘nouah both  carbon  and nitogen atoms
ave  {na psition Yo denate elechon peiss, the
attack  akes plate m‘nla 'fhmﬂh avbn qdem and
het ’H‘”‘D"ﬂh hitgen atem gince  C-C bond 5 more
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alable  than  C-N  bond. However, PﬂCN ic l'ncu'nH cona\ert
th  hotwe  and ni’nmacn s free danate elechen
]in’ﬁ {mmina 'ISGCqu'Je 8 the mam lmcluc’t-

IMPORTANT DEFINITIONS ABOUT OPTICAL ISOMERISM

CHIRAL CASYMETRIC) CARBON ATOM:— The cCavbm atom which
is qttached +o foux cl‘:F.FeTCn{Z qtoms / grvoups (s Called

qsammeha‘c 0% chival carbon  adom

ENANTIOMERS ‘= Enantiomevs  axwe the non - Superinpasable
iy ;mqfe sju cach othey.

Substantes  whitch yolale the phve polawzed '\n;thc
towands 'm‘ﬂh% ave  dlled dﬂhﬂnhhra (+) and  tHhese which
wolde e  plme  pohrized I?H Fouands legt  ave
Called |qcvoro4g'lmra (=)
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RETENTION OF CONFIGURATION — Tp the Pf\mciuc{' Lormel
in a weackn he  Same s-{-creachemx'shy as dat of
feactant, s puocess s talled  aredention of
Con{iguta Kon.

INVERSION OF CONFIGURATION '— 1¢ the praduct
formed in q veachbn hag  a er:reochemfsh—U _e]bPos{ive
Yo o thet of weaclant, it leads to iwversim o
Conf[‘t‘au“rqh'an-

RACEMIC MIXTURE := Tt s a  mixclyre c:mlm‘m'rﬁ twa
erantiomexs  in  €qual prspotion. Ratemic mitdure s
opially inackive and have  Zew ophial oldlion:

Ir i a YeacHm, 567 (nversion and
507  ~retenton  occurs, the process is \led

ractemigation.
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ELIMINATION REACTION —
(B- Eliminaton 0OR meha&mhn\ﬁ(?enakuﬂ)

)

B H
|/J l N " (G5)
—C —C— _— =C_ + R-H*+X

o 3
A
| ?L’Q
B™ = alckoH , NiNH, el
ki Majoy Pmdud: will be decided Ld Sqahcf.p rile.

Alkene  which hag the ﬂ'rmkr number of alkyl groups
aHached to  the cloublﬁ bonded  anbon alems, will be

'Maj'm’ P”mc‘uﬂ: .
AICKSH | Oty = CH-Chig
Be- Al Tndla 205 By Port -2-ene (R17%)
|
CHB—CHz"'CH — (CH ""C{'{z_—
! '
| AICKOH (Mg ~CH,~ CH,~CH =CH,
CBSE 20613 = Pent-1-eme (19 /)

CH
O< (H;  RICKOH @/ ) Cﬁmi
Ex- - +

{. Bogmo - \- me”»xfcadbheme Majo Minev
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REACTION WITH METALS:— Compnuncls (‘_on'ral'm'nd cavbon —
metal bonds ave Known as OTaano— M:Hh'c camPaunJS-
Ex!- RM&X — (n'rfﬁnqtcl Reaﬂenjc

R-% + Mg _dyy cthes | RMgx
61-r|'(1ncrard 'rcqﬂerr‘r

Groignevd veagents ave highly  veactive . Grvignad 'Ttaaen'l: vecct
with qur, alcohols, amines  and .f'mrmeﬂ hac‘m('qm'bm-

RMgX + H,0 —— Ri + Md(mﬂ){

WURTZ REARCTION !~ When alky! halde veaet with Sedium in

dvy ether , veackion  known a3 wwrtz  weaction.

d
2R bl S . oo ooxls

2 QR’: ape SO @—D + 2Naby
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When R = Pmdl — F!'Hﬂ'vtf Reqetion

X
2 @( T 2Nq E%;X) + 2NaX

D t'Pheny |

When  One R is alkyl and ome s awyl — Wigsts - Fitting Reac fom

X

Eth =
@ + 2Na + CHz-X —— @ + 2NaX

Tolyene
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HRLORRENES /RRYL HALIDES
PREPRATION :—

ELECTROPHILIC SUBSTITUTION :-

(Hz
RO
+ }(?_ clmrk
0 - Halotoluene P-Halp toluene

SANDMEYER'S RERCTION 1 —
HE N;f

@ NaND, + HX
113 -978K

Ben_?lene d1‘q3an{qm kql{de

Nsx o

Guy X, :
(x=C18) +Hy

A THl Halide

Sand meyey Feachim
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N,_)C- I

KT
d + Ny

RERCTIONS OF HRLORARENES

Questibn': R'ra] halideg  ave et%rem\a legg ~reackive dowards nucleephikc

Subs ieheHen - tnhy 7

OR
Prry) halides  and  vinyl halides  ave legs ~veachve dowands
Syl and  Sn2 Yeachom. whaf’

OR
Out of chlvwbengeve and bengyl chlwide, which one Jets
easilH haclrnlgaecl L;H agueous NalH and whH?

Soludion!- 4. Resowante e._f,Fech— Tn haloawenes o \rl'nyl\\qlfclcs, the,
elechon pajzs  on halora\en atem ave in corguhmvh‘on

with  7r- electons  qp  the "rina o1 allyl grtp.

1. Digrevence i hylm‘dfsrhbn of Carbon atom in C-% bond =
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The SP" thchil'Secl Carbon with a a"atqlew &~ Chavacley
S mere elec'hnnegakve and  Cn hald the eleckon
pav af  CX bond  move %‘ahHH Hhan SP3-kaI:-rHs'5eJ
cavbm in hdodlkame with lews  §-chavactew. Since
i+ s d[ﬁt‘fculjc 4o bvek  a  Shewler bond thim a
[nnder bord, theregene, haloavenes oy Vinghalides ave les
veadkive than  halvalkma towards  micleophilic sbshitukion

~reaction .

Corbon  X— CH=CHy

X sp? S hybvid "
/h(l;mu Cavbon ?L
N

Viny| halde ——

Ay halide

3 Insjmbi\ﬂﬂ of Fhfwal cakion ov \n'nﬂl cation — No vegonmte

Skablizadien
+ @
@ CH?_ =CH
Pheny! Catiem \’in3| Cahiom
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K& Chlowobengene cm be  comvested info phend by heqknﬂ in

aquepuy  Sodium hydmoxide Soludien

Cl

O

OH

>

¢ NaOH, £93%, 200 atm
(ify H9 ’

Kk The  preence o an  elechmn withdwaning  gvoup (-n0,)

al

0vtho , awd Pa'ra—Faau'h'ens fhoreases the Teﬂlc'\‘i\lt.Jla

of haloarenes:

Cl

oY
(n NaOH, 443K
Uy u® ’
N Na
2 .
p-m'hmph%nul 0¥
4-~nitsophensl
al M
NO% (i NaOH, 368K NO,
up w® ’
N, N,
2,4 -dfni’mni:hem‘.
Cl Oy
OGN i "lavm N i
H,0 €
N0, Na,  Picxic Acd
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ELECTROPHILIC SUBSTITUTION RERCTION:-

Ques:- HH—houah chlrvine  is  an  elechon w%&mwina gtup, Hejc
it fs  owtho-, pava- direalﬂ'na inelechaphihc  avometic
subshidution ~veackons. N\na?

Soludin!-  Chlovine  wrthdaws  elechons Hhrogh induchive efpect
and  rveleases  elechrons Horough  vesonance -

In  chivwbergene, one of the lne paiv on  chlovie atom
Conj'uaqka with  the wing.

Nalo) Na ) N ) Q‘E:'l@ N
f = P10 O
—d (—)C & s

t) )

Qince, electhon AEYLIHH is  mayimum at  O- and p- Pasi%'ans
due 4o +R- ef.Fec{’, Jrhe'mfm av c|ec"‘roP\1ile can euilH
atteck ot such Fasi%‘onﬂ-
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HALOLENATION '~

4 l Cl
Fedl l
OB ROREC
Cl

1,2-Dichlmobenzene 14-Dichltebengene
NITRATION '— (Ming) ( Majur)

cl Cl Cl
HNO3 " NOg_
Comc. HgS0, .
NDy,

1-chlow-2-nitmbenzene 1 <hloo—+- it

(Miney) ;
SULPHONATION ‘— (Major)

engene

(1

cl Cl
(onC: H,_SOq_ SD zH
A ? +
0z}

3
2-Chlovohengene Sulphonsc  &-Chlivobenzene suphenc
acd acyd

(Mf o) (Wjﬂ‘f)
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FRIEDEL - CRAFTS REACTION :—

ALKYLATION ' —

Cl

Cl Cl
CHz
-AlC
o B ()
CHa

l—chlm-z-me%#[ 1-chlovo-4- methy)
benzene benzgene.

ACMLATION — (Minoy) ( Md:jh'b'_)

Cl

7 ®
N Ak AlC
+ C-d—q T 34

2~ch1macdnphcnme 4-Chlegoateto.

( Minoy) phenone
( Ma.j‘n'kJ
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