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) Tnducaker the Qpeed of %eachon , Grectey e yalue
o %ofe cowotant , faskexy P e yeadion.

-) Every weachon has o pavhicuday value ¢ woke
cowiant at a porHcuday +erwbevature.

) The vade cowhant fox Hhe aame %headhion Odffexs
with  teyupeyature.

o) The volue of nale cowlaut foy a veathon does
ot depend upovi e concenterahon of seatkant

) The uwit of wale cowstawt 1 dependent n the
ovdex J)) Hceo chow,

MOLECULARITY OF RERCTION

The totad number of atoms, Aowo ox¥ molecudey q Hie
yeadant whuch collide effechvely io Qi’ve produ

b teymed oo (ks mole culony.

A — Produdt , Moleedarity =1 b (ANOP=STNIFZHE
M —> OGodutt, Moleclaning =2 | &;"If_y *3-*;’ %
A+@ —> Goduct , mclecuﬂoﬁhfz o— _2; 2NO
A+ B+C — Product , Molecudaviry=2 2 & L

Charactevistic of Molecularity

* Moteculaviey ) a veachon §o olwoys an tnkeg ey

* Tt can vot fave a  fxachonad o¥ zew vedues (@ zewo
Mole culaviby Implieo that no effechve collisions blw
Yeackawt melecule takes place e réathon doesn's
occuy akb all).

o Molecuﬂqn’h{ can be judged by @ bafanted chemiced
: R
bfps @ Condolex veackion, meletdaxity oo no SVt tamce

NOs — <NO, + Lo,  |molecudgdh, =1 KHT —> H,+T
| R e 2]




ORPER OF REACTION

The odev of a yeachon v dakined a0 the dum OfF powes
to  whith th concenrcm%ln% oo ave waised tx)ak

Law  equohbn.
eXpeximey 0-9-0-’7’
Kode Qo R: KCAI™r@l" ( g deteymined .)

bydey wo.¥t A':W\) osdey wrt B=n
Ovevall e¥der of glven xseachon = man

Q. what » e ovder of yeathon ]
fu Rale faw, R= KA (@™
Ovdev 4 weachon: KR+ oy XS

Charactevishes of Ordev of a Reachon :

DIt represenk the number of Species wohate covice ntevaho
affes He wale 9 weachon dlixecHy,

‘) Reachon evder can be obtoined by adding all the exponent

of tha Cconcentevation wmo im yode  exprossion.

) The shoichiomebic. welgidfents  cowesponding o each
Specito m the balanced veachow Have no efleck on Hie
ovdey of the veachoy

) The reachon o¥dey of a chemical %eachon b alwoys

defined  wtth the Jelp of reackant ContenterahOn and
Mot with pyoduck  covceviterahon.

9 for ;eﬁ coruplex veachon, the Slowest steb b rae dekexm?nﬂ?,
Steby.
Zero Order Keacton:
Rake + KCATY wof, ) opep o QN0 —> 20, 40,

Fivst Order Reattion:
Rake = k[A)' LH, 0, —> H, +0,



Second Order Reaction
Rake = K CAJ®
¢§ Cx0p —> COtO
ANQ —> INO+D
ONIT OF RATE CONSTANT

K= (Mol L)' sec- K = (ahm"” gec-l
Z2evo ovder [h-o

K=GnoLL")"°S€C" = mol L| gec-!

k= (mal) " sect = gect

Secod Ovder' =3 K: (mol L")lFJSEC'l 5 ol L sec!
Ral¢ ovder \n=1, K = (mol C)YE goet o moll [ha cece)

Q Idenhpy the heaction ewder

() K= Q3IXW0=L ol e~ —  order =2

W K= 2xwa s = ovdex = 4

8. The Convexsion of molectdes X to Y follade  Ceconc

oxdes Kinehice, if contentexahn o X fo ‘nireated o
Hhvee $emes how il it affect the vode 4 formiahtu 4Y )

b qhe keachon B X —>Y

Ace o walke Qaw
e + K{XJ%

Tf (X) b nceasd o AHmes , Hen
kel = KL3¥JR
Vake! = 3 KOK)R
3 G Ale

F’TS" 0‘(’(‘( h-1

Thu;/, yole q veatkion becomen g Hmes and hence rate 4
ppxmabion o nneasy G- Hme .



Integrated Rode Egquakion
fyst Oxdev

Those reathon whose vale dependo upov) one
contentesatton Jevm of yeadant-

R —>P
Rate ot Reactiow « (&7 Put vedue g T i g0
ﬂ_glftﬁ—lf:KEa] ~nR- Kt~ T
—~k- Ke-Un R,
~dR] . k.
e ” MR- 2R = Kt
T-@8 ( Tniegavaking both Sicles) IoRs = k.
g

~ (dCR) _
J L8 - Kfae

, /pn/m’jfm/)'z)h
=R = kt+L|  corotmnt
g

fo qet +he value q T UNIT= ol (' g~
‘t: O / @—' RO
+ = 2.303 Q Q.
Ml = T " 0
T 1t T
lo dx. -l:yl
(o) dt A
7 7 g
t— (a-x) — (a~x) —

Zero Ordey Reackion

Tnose Yeackhon whoSe yoke Aepencls

Wpon Zeyo cowntenteyahon
R—> 0

tevwo 04 Steackant -

Rode o Reathom o [R]°



—dlR], —R =Kt +
—K° Kt - Ko
~dR): K-db X
T BS CTniegevathino both gide) Ro-R= Kt
- (d(R] - K[k R-R =K

Thtecexati
R ke +I G coggav&%

0 qekthe valu 4 T\

£=0, R: R

Pt I m equakeu 1

Half life of a Reacton: ,
ferok The Hime 1 whith Hhe Contentexehon
of~a yeactant (S veduced +tp one half of ik e cone.

It » wepresented oy ’th,

‘t (23 2 o
° Q@Q t L‘Y ’ Ftn@—
Osdey

JcJ‘:\ y Q=@

K
—tl[b : Q R_z', -3 ,gf,.

= <K




PSEUDPO FIRST ORDER REACTION

ReacHon which ave not +¥ue!uf of the fixst oxder but under
Cextaun Concitons become yeaddions of fixst oxder ave caliA

pSeudo fivst dade¥ Reachonc.
Cg Aciel Cak'aﬁ_y.(ge(ﬂ fnvewrsfon of Cave Sugq
CoHadl 10 —HTs gm0, + GHLO,
CRXCes) Glu toge frudose
Rake = K CCiaR,,0p]

Acd  Catalyged deﬂasqs of et acefade.

CR; 0D QM + H,0 T, oo + (gHe OH
cexcess)
Rate: K [ Cdy 000 GHD
Reth of the above xeachows ave biowolecular but ave foundl

Ep be the £t oxdey because waler 5, present W QU a

Aovge  extess that s concenter0hM vemouno alimost covotat
dumrg the yeadion.

PY.g
Q. Ak veachon o Second ovder ,Lo-vt a yeqdant - Row L e
rake g reachon affecled of the contentesahon 4

seackaud Y g NCERT (R009,2012 014D
() doubled (1) reduced Ay hatl

by QK TATR
CA) = Ra, rafe- K22 > qtat 0
= 4 Hme,

Al L - ajzci £ ¢
(r]: La, rate K[:z_ .Z}_Kd ;1_;414



Q. A fist ovdex is fourd 1n have a yafe cowotaut
K=65X(p~ 4 g@j-[ . Rind haﬁf ﬂ—!fﬁ 0{) He teachon.
Aur Haly Ufe f a fisk oxdey Reqeheu S RCEk

ty, = 6-6a7 . 0642 s K0

< SCXlo"Yy

§ The %&% Lfe fox wadioadive decay a . ‘o CHIdY
fm  archaelogial  ashfack COnhuned woc)d Fl'hak hacl

oy 7. g the ' pund m ﬂwrnj tee. Eckmale
We 4 e sawple NCERT

Ao: Radivactive decoy  follows fst oader Kinehes
Pecoy [K) = 0448 _ 0. 497

Yy, cao
T 230 Jeg [ . 9.00KSHo, 0,09
KT T

G A fvt oxder weackon takes 0 minules fox o7

deconposiHon . Cajcutale ¢y ¢ kg oo 0-04¢q)
duo K 2303 fg =

t
= 2203 Qﬂ’i?, = %202 4 0.0969
<D o N,
= 001I4SR < 19.988& X 102
t, . 0.44 _ . 4Q
A > €21 nin,

(1. 18 X to~2

All dhe Bect )



? Effect of Temperature on rate of reackon:-
The rate of veachon tncxeases with {ncvease th temperatuve

Arrhenfug |probosed an equatton +hat velated tempexatuxe
and rafe constant for a wedchon quantitavely

Acc. o Rrrhenlus Equation
K= Ae™IRT

wWhevre
K= rate congkant of- the Rx™
A= Arrhenluge fackov [Frequency
facles
[ pre exponerial fatiov

Ea= Activation Energy
R= Umvevsaﬂ (00 Constant
Q.b:olu}g

T = Temb. i KelNin Coeae’)

Takmg ln both Sides

k= MnAe BRT

Ink = -Ea +nk
RT

> At temp T,

InK, = WA ~EL—@
RT;

B At 4emp Tq ¢
QWK& = QY\A '—E,B;. -"”@

KT
obevating @ @

Dntercept = loal_ A

(03(_\‘(
it
Wl -2nly = fa, -Ea
R.T,_ RT,
Inl
‘\* T TLB
ﬁ\ & T‘{Tl

303 Dg K. _ Ea CT”TLB

K .(’T
Qﬁ K—l'r = E'a' Tl "T.? )
K\ ‘2 Bl R T.{T

whee
Ea — Achvahon &nevyy

R- Gao Covatant



Methode o Detexmine Oxder of Reachow
1) GQraphiced Me('hoal

g method, vate of yeachou
o plted a@‘“"“ H’le camewreyahon

Zero 0O¥der [A] (432
CA) frvst Ovdey Seconel O vAeY

i) Half life Mel—hod

‘ In gevexal half Ufe pexnod of
CY-:.’\ ot Q yeachon of nt oxdey :2 Xelakd to

iihiad concentexahon of yeathns

" / Y, , /

[A], (4, 1,
Zeywo Ovdex Fivsk  ovdev Secovd dydev

Rate of Catalysl' in a Chemical Reachon —

R catalyst s a chemicad subghance which altevs He
Yake of a yeach'on without fFeelf undeﬁomofi
any pexmanent chem{cal chan ge




Reachon path withoat
catalyg

‘ Energy of achvakoy
X\\\ﬁ_‘“mtmm%y
L SN\ - -
Reactant N

Reachon (o-ovdinnie

Catalyst provide an alternake path by xeduu"wg
the ackivahon eneqy between weactkank and producks
and hence, Iowevfug e potential enexsy,

¥ Collision Theovy of chemical reachons
& Reackiom  occuy due o colh’gt"on of molecules
Ly 41l colli'sions are not e fective

B gfteckive collisions are these Collisions 14
wm"ch ynolecules Collide \with Suffiaent

)
Kinetic enexgy ( calied thyeshold enexgy WAL
o equal to actkivafton enevgy + energy
possessed by ﬂzmcﬁgg specres) ang proper

o¥ientafton.

loteytral Eweryy




Collision Fequeney
ho. of ColliSions pex secona

e

ber unit volume of heachiﬂoq mixture. It »

Jenevally dended by (Z

Congidey the pipmoleculay weachon

At8 — Pypduct
Acc. to Collieton Theowy .

Rate = Zpge /RT

wheve
ZaR = Collision Fvequency of veathaur Asb

Ea = Activation Enevgy
R= Oniversal Gas Gonstant
T= Gempevattre alsolute Scale.
CONDITIONS FOR EFFECTVE COLLISIONS -
2 Molecules mugk collide with sufficent enevyy
called thye shold enexqy

> Molecules must be ovienled piopevty n oxder
10 byeok old bonds and fovm new bonds.

+ ayothey factor , ¢ called the pwbability or
stesic fackoy o ntyoduced to explain effechive



d.- and {- block elementc

d-Block elementzt

Those elementy wm whith Hhe fagk e®
evfext m e d- Subgneld ¢ Penudtimate Sheld

Genexal Elechonic Conjiqurahon - (w,.])dl*lo nel-2

Iy o na

[11§:3 VB
iB 4B

19 20 21 22 23

K C Sc Ti

37 38 39 40 41

L i
55 Bl 57-T1 T2 73

Cs Ba _Hf

E7 858 E9-103 104

58
Lanthanide
Series La c e

L

Periodic Table of the Elements

43

Mo Tc

75

yv Re

106

107

a4
Ru

Os

108

Db Sg9 Bh Hs

549

91

.Pr =

a2,

u Rh P

IT 7R

r R

109 10

Me Ds

_Nd Pm Snlﬂﬂ{

92

U "

Np Pu

11

Rg

Am Cm Bk Cf

They ave gu\acuwdeel o fmw

12
A

80 4

Hg TI

113

Cn Nh

a9

14
VA

114

B

66

Gd Tb Dy Ho

100

AETIRD. .

Er

15 16
WA VIA
5A BA

H H\ 1 o

.........

115 116

Mc Lv

101 102

i Md ..'.‘.!0.

85

At

117

L

71

ﬁn Yb

101

L

21
Sc

22
Ti

23
Vv

24
Cr

25
Mn

26
Fe

27
Co

28
Ni

29
Cu

30
Zn

39
Y

40
VAS

41
Nb

42
Mo

43
Te

44
Ru

45
Rh

46
Pd

47
Ag

48
Cd

57
La

72
Hi

73
Ta

74
W

7
Re

76
Os

77
Ir

78
Pt

79
Au

80

89
Ac

104
Rf

105

Db

106
Sg

107
Bh

108
Hs

109

Mt

110
Ds

1LL

112
Cn

118

9

o



> The d-block elemenk wm  whith +he atome or jone have
incombplebe  d-ovbitals ave celled brangihon eleyends.

> 2n, (d and Hg have completedy filled (n-1) d-Oxbitals
So Hqu(

do vot Ahouw Ynucfr) Yéecsemblance | Hy
othey +rangikon elementz.

@4 There Qre fouy 4e¥1w q d-blotlke elementy.
2d Series CSc o Zn)
4d Seviep CVY 4 (d)

Cd Serieo  ( La and Hg to Hg)
bd Seviey (ChAc and RE o ()

Electronic Configuration By - Ghavat Panched Si¢

. Se — Scandium  [Ay)'® 3d'q 2
. Ti—Titanium  [A¥)1? ad Ug?
23. ¥ — Nanadium [ A 3 3d gsr
au. G — (hyomium  [AI¥ 2aSys
2S5 Mn —Manganese  [Ay]'% 2dS yg™
R6. Fe — Dow CA)!E 3déuysA
23 (o —(obolk (M) 2T yst
28 Ni — NickeR  [AvD'S 3dfug?
29. Cy — Copper [Ax)' 3d"us!
w. Zn —2ine  (AY]E 3d"4s?

QQGG“ - (A¥)'® 3dq(-f£°

WG []E W (oo ( Stable due b holf

| Fled +29)
JQGJ.H- S [AD'E 2dvyse Cqully Rilled)

q
Qqcct“' 5 M) 2d o
1 Ge 3t TAx)'® 2d° Lgo

et o T 2 st Catt gidted)



Atomic Radius

As we {rom Legt to vight , atomic yadu
Aiwst olecveases latgely , then decveasen 3low by
and ncveasen | the end q e NeEien.

180 — a
180 — *

"\ Thag decease m atomic radil
i m the beginning b du t

S Zr
150 — “kb\_m s A the (I)VICYE’GS‘E fm e&ﬁtp\‘\f nucleay
140 - iy w{WAg/‘” chavge with the incveage 1
e ‘\Lu'iiﬁ Qomic Numbey.

= W ith the  Inlyease ™
1o Increasing atomic number ——» humJbCf % €S (h,\)d SbeSh&M
the screen:rﬂ effeck o these d- elechons on +he outtrmos
Ns- elechons alSo mineaseo- This incwealed Scyeendr
clnazrga, therefore Hhe atomic yacdi temains
odmo st panae, .
m the end 4 He cexiwn €@ -¢°
s ] 0
rdpul Sion taker place to the Siaze q atom (ncveaseo.
LONLIC RADIVS . . :
. m General , wow o the same oxidobiow
Stele m A given” Sevies Show pavgxessive detyeare
w  raclius with ::)C?sf’ase m alomic nurber due
bo e {ncvease vn effechve nuclear chaxge
e Radiug o L ionic Radii @2TDFe*t]
Tonic o S Ede [
Melh'ng and Boiling Point- riop mpl and B-P¢

Fivsk inevease and +hen detreage
due P (neveace and decreace
nundey 4 unpaired efl¢ chong
because the Shength g bond
dependo OWn MUmbey % L{V‘-*?a-{\’(d ee

Metallic radius (pm)

MPLAGK —>
- omog




Tunﬂgkn (W) hao the &u?hwf Myt

L MEXCLm( CHg) v e owly meked i liguid foom.

Metallic Chavader
+ Show all the pyoperheo 9 generod
* Shengih qd mefallic bond « number wmekols.

q urpaived @ ushich ncvease the Chance and
Make the bond shomg. o
- Cr b a havd meked “wiile Zn v a Soft metkad.

Enthalpy of Atomigation
ey h ho :
bond duwe o whith J,h&;f,( ﬁiﬁes ﬁ%%%q_

atoyni20hby
TowniSatfon Energy: - By - Bhasal Panched Six

c Lies b/w S-and b- block element
Move thav S-block but less Han p-plock elementr)

T-E {neveases pom Lt b m’w n a pexod
ao the  elfechve wmuclear chavge Moea ses.

T-E X £ffechve Nuclear chayge

- I.E 94 n, (d and Yo W Vew High dut to

{16«10}(& omih&Hﬁ "t Fign by
+ £€ 4 S4 and £d Sexiwo elewenty iy move Han 3d

avd ud edemenh cue to Janthanide and

A chivude contrackion,

foymahon of Intershihal Compounds:-
. Transthon wnefads have a rFehdenc.cr

o fom intersh hold compounca  wi#y
R, R oy N atoms.

They ave usually non-Stoithioke
.. tic and axe weithes +ybically

(dnic vox Covalent-




eq Tic, MngN, FeN, VHogq and Til, 5 ek

“» e inkesshhal condpounds ave veyy haxd,
xetain metallic conduchvity , have Augh m.pt

and axe Chevically (vevt:

Alloy Formahion :- . .
Alloys are homogeneous Solid Soluhon

Many @d’b‘gd? elemen ks /me cdloys hecause
they have Atmulay adomic yadld dut o Lshith
they coam eastly %weplace +e alom q. othey metal
, Alloys Haue dormed awd pfie dave Uy
m.pt-
pe.g Brass ( CutZn) g Avonze ¢ Cy+Sn)

majheh'c Propexhes:- | By - Ghavat Panche) Six
lamagnenc  dubstances ave yepelled

oy 'mf’j"bht fdd (shile pavamagnete 4dtoskance,
ave abbvaded by magnehc 4ield.

¥» These Aubslance ohich ave aklfvaded Vevy thongly,
hy the alblied  fidd ave called  {envmagnenc

Marwy ¢ the cl-block ellemenk aplfd tHheir Commyi,
Qve pavamagneht m natuye S o due o
Hhe breteuce q_ uwbaiyed e o fncowble}c
A-0 gbl fals
7 The pavamagnehe Nakoe X 10" ¢ unpaived €@

Magnetic Moment (U) = \h(htg) R-m
. J
N b Numbey Rohy

5{ unpaived €@ M ag neton



Complex Formakow:-
Many @ d-block elements {orm

Combplex condpounclr. bhecouse
(i1 They have amald aomic vadu
) H.zth Nucleay charge

Wy Presence vacant d-0¥ortol ¢o they (cou
accelt long puy of €e gwowm  (gancls -

Catobsy ke Propexties:- By - Ghavad- Panchel Six
Transithon elemenkk and thelr
(ompoundo shoto CatelypHie properheo cue to Variable
oxidahon State and ey abilife to adopt
mwlh'ple oxidakon Stale.

. N, 0
€9 256, +0, ;S’__ 256, ( Contatk —

fe
Ny+3H, === QNH, ( Haber Proges)

The presence unbaired i '1.m qlhtom[olei-e d-orl?ifaﬂg,
henee possess” e copacity t absow and ¥e-enut
wide Yange o enesgies ushith 1o used an an

activaken enexgy.

fo¥mation Of Colouyed Iong:- ' 5
, . 1f unpaived €® w
PYesent, conmplex 1» Coloured due to d-d transiHon

ancl adso  fpayamagnehc wn motuye ’
i, unpaired €© o abgsent,
complex oY compound 1 due ko +he absence 4
d-d transihon and diamagneht m vature

¢y Cufby jo blue ;
4 =
m Colouy whle e I 63
ZhS0y w 2
Co|0U6‘e.§3 ¥
9 _
y l 'k'zq




Oxidatton Stake :- |

Show lavge numbey 49 oxjdehon stote
due  to U paghiupalion 4 both (N-1Nd and s elechony
W bom‘b'ﬂf( w diffevent conmpounds.

+2 +2 +2 +2 +2 +2 +2 +1 +2
+3 +3 +3 +3 +3 +3 +3 +3 +2
+4 +4 +4 +4 +4 +4 +4
+5 +5 +5
+6 +6 +6

+7

sMn Shows MaYi mum vumbey c{_ oxtcdahon stale dye 1o
the |presevice % max?mum numpey g_ unpoired €©
* Osmium (0s) 4how + & oxidakon Ctale
= (ut § move Stable Han (u't because it Undesgoes
dispvopovhonahon Reachion wn agueous  Lolh

Q?(hil*' _ C:LFQ*"+'CQ

@ The abiliky c{ieoxqgey\ to stabilise these #ugh
Sha

oxid ah'on exceeds that 4 4luoyine becaus

px?’gw can foym double bond wohile {luoxne form
Aingle bond. | 0

As a veswlt fyghewt Mn {uovide 1 Vink,
whexeas the highest oxide 1> Mn,0z.

Electrode Yotentrad ! - ‘
The Stability 4. a compound
depenclo Wpon elechods potenhad and it 4 usthey
dependo upon.
1) Enthalpy q atomisahon | sublimahoy,
(L) Towicahow enthalpy

G) Hydyahon enthalpy By - Ghasal Panchad Sic



Ao Mt
Mgy — ’TC%-) D ajomicatise M = +Ve

A R Av g K D lonisahon H = Ve
A | A H = -Ve

¢ T-c S M Rydrakon ™ -
Mcq) (g)
Table 8.4: Thermochemical data (kJ mol’}) for the first row Transition

Elements and the Standard Electrode Potentials for the
Reduction of M" to M.

Ti 469 661 1310 -1866 -1.63
Vv 515 648 1370 -1895 -1.18
Cr 398 653 1590 -1925 -0.90
Mn 279 716 1510 -1862 -1.18
Fe 418 762 1560 -1998 -0.44
Co 427 757 1640 -2079 -0.28
Ni 431 736 1750 -2121 -0.25
Cu 339 745 1960 -2121 0.34
Zn 130 908 1730 -2059 -0.76

Theve b no vequlay tyend foy M"“/M Standaxd elechnde
polenhed gy +o the i¥vvequianties m (onisahon

enthollpieo anel enthalipy C{,qhmsa}\t)\q
+ Coppey v the only el hav {n "y posthve volue ¢

E 5o tt does not  Libexole the Aydiogen gas §aom
qudc

Chemicad Reackiviky :- 8- Ghaval Panche S
chemicod Yeachwfj 24

ED
CET e m) Y vew fess (move ~ve) exceph (e
Ao Hiese  metals ave ughly heachve
. Oxfdis:'rg powey o E°

' Redudvg Power o L
ED



Oxtde Foymakion:-
Many g the d-block efemenks forwo
oxides 4 duffevent tybes because 9 the presente
A MOwL  oliffevent oxidahon shate.

Noke  Acicic chavader o oxi. St
Tone Chaxadey K HX. Stade.

F-Block €lemenk :- .
y . Elemenkk wm which lagt ee
Wies w frovbitel g pve- penuthvmate  Sheld

Qe“"*gﬂg';;m; . (n-Df lrlq(h-— Nd? ! ns2

57 138.9|58 140.1|59 1409|60 144.2]61 [145]]62 150.4|63 152.0[64 157.3[65 158.9]66 1625[67 1649[6s 167.3[69 1e80f70 1731[71 1750

La | Ce | Pr|Nd Pm Sm Eu | Gd|Tb Dy Ho| Er Tm|Yb Lu

lantani ceri praseodimi| neodimi | prometi | samari europi | gadolini terhi disprosi holmi erbi tuli iterbi luteci
89 [227]|90 232,0(91 231,0{92 238,093 [237)|94 [244]|95 [243]|96 [247]|97 [247]|98 [251]{99 [252]|100 ([257]|101 ([25B]|102 ([259]{103 ([262]

Ac | Th|Pa| U |[Np Pu/Am Cm Bk | Cf| Es Fm Md No| Lr

actini tori protactini | urani neptuni | plutoni | americi curi berkeli | californi | einsteini fermi |mendelevi| nobeli | lawrenci

By - Bhaval Panchel Si¢

than

4f-block elements (lan!

4% Series
ov Valence shell electroniec Configuration 4= 5d° 652
LQ H‘,-h Q“O‘d Se Y'?S 57 58 59 60 61 62 63 64
Ov La Ce Pr Nd Pm Sm Eu Gd
Cerium || Praseohr Sandarin £

winm Neadymium [Promethinm . S 1| Buropium Gadolinium

Tanthamom

I'S{- rnncy TYQHSI F.m 138 005 140116 LgogoR 144.233 1.34.013 1560360 151964

_.;f‘-‘ﬁd-h.{.—‘ 1fadeost || 4fisdenss gfisdees | 4tisdiess gfeadees | afsduess gtsdies:

Serfeg 65 66 | 67 68 69 70 - [
Tbh Dy Ho Er Tm Yb Lu

Terbium  Dysprosivm | Holmium Erbium Thulivm Yiterbium Latetinm
155025 Lha S0 1hag U 167,254 ths udy 1730005 174907
[ 4fizdeess | gresdins|| gfisdies gf=s5dees® || 4fesdunss gfsdens | 4fendios

Oxidahon State:- .
The common oOxidahon Stafe 4.

lanthanoids > +3 with +9 and +y



Electyonic Configurahon

Geneval elechonic configuvetion of lav thavo idg
axe 43 sdo-! 4 -4

o
* Only C.em’um, Gado!fnlum and dutehum Pove e@ m

Sd -owitl as well.

Name
lanthanum
Cerium
Praseodymium
Neodymium
Promethium
Samarium
Curopium
Gadolinium
Terbium
Dysprosium
Holmium
Frbium
Thulium
Ytterbium

Lutetium

Atomic and Ionic Radid — \
| The alomic and

Symbol

La
Ce
Pr
Nd
Pm

5m
Cu
(1d

Th

Ho
Fr
Tm

Yb

Lu

Atomic#

57
58
59
60
61
62
63

b4

b6
67
68
69
70

71

(Xe)5d’ Gs”
(Xe)af! 5d* bs°
(Xe)af* 6s’
(Xe)at? bs*
(Xe)4f® Gs’
(Xe)af® bs!
(Xe)af’ 6y’
(Xe)af” 5d' bs’
(Xe)af” 6o
(Xe)att? bs*
(Xe)4f'' 65’
(Xe)af! bs”
(Xe)af' 65’
(Xe)af' 6s?

(Xe)af' 5d" 6s°

cleceqsw fom (anthanum to LuteH um
o LANTHANOID CONTRACTION.

CAUSE ~

In Case of lanthanide sexies clemcnl*s;l"h
ente¥s mbp e 4f-oxbited Sineg the shiel
Citect of ‘4-oxbita' © wuch _Qess Hhan
‘au nat of d-ovbited

Eévew lesy

Electron configuration

for\ic. ‘H.acur
~Whith i knoww

e Rast e®© )
d.x'yzﬁ oy Scveenivg
(g'and '’ o¥)ted



the effective nucleas chavge fneveaseo by one at each steb
Hence +he slee of entive 4+ Subgheld weduces,

CONSEQUENCES OF LANTHANOID CONTRACTION-

* Thevease w Covalent Chavactey — ’
Covalent patperhes of lonthan de
metad dex\'de Compounds regu!axﬂy “neveases accmdha
o Fojaws Qule

* Similay Size and Chaige

0

Sinte ot +he lanthanide rons ave
Of about the oame  ize and alss cawy the game chavge
QUC to lOn%:nahor‘d Contachion, theix propertito ave almost
tdenticol . This ynakes sebarahon of lanthanideo {xom owe
Qrothey & Nevy dlifficubt- .
Basic Chavadey of Hydwxde 4. Lanthano \de

p Ag we Move
’me RCU' to \'l?h basic chayacters of ﬂu{d}ox"dw ?

lanthanoideo  devreage).

o Momic and Tomic Radil of 4d & Sd Sevieo

. Pue tp lanthanide
conbrachon, the atomic and onle yadii of +he mext

and befve ov the lanthanide elemenkz with Aame

p e
- The_decyease {n chemical wveachvity
Pug to lanthavoid

) 0 .
CD"MC"'W:, the foulzakion €Nevgy of the next on +he \antianoicl
elements [neveases. Tials decreage, +heiy Chemical a'eacfl-r"w'*y.



Chemical Reach‘w‘kr

U’Lz% , Heated with s @ With halogens . LnXs

)
J '
N

Ln (OH)Ji-Hz

N
n Lh c'z
Uses

) Lanthanoids ave used for Hhe pyoduction of alloy steels fov
blaks and Pipes

) Mischmetad olloy of lanthanoid ts uged m‘g,baged
Qlloy to pvoduce bullets , gheld ond Qi'ghl-cr £lint,

(1) Mixed oxides of lantharmoids ave used as catalyst "

cyacking of pefvoleum \
(V) Some |anthanum oOxides are used as phosphous wn

feleviSion gcween

ARCTINOIDg
These ave the elements (n which lagt e®
¢

fled m  <f. oxbitals The ackioids ave wadioacHve elements
E[ecmmc COWQ I-14 , ,0-1
The qeneral elechoni confi. Sf Téd T Fs?
fwejuﬂqx{ke; "n e elechom’f- conﬁ'gumh’on of acH’nm"dj

‘c due 4 skabiliHes of 2,47 §'4 pceupandies
6{ St-oxbrad.



Similaythes btw Lanthanotds and Ach'noids
. Both exhibit +3 oxidation State Jpredominanily

* Both ave elechoposiive and  ave  hugh veachviky.
-Like lanthanoid C(nfrachow, thewe 1o ackivold conbachon adso,

Diffesence bjw lanthanoide and Ack'moids

Lanthanoids AcHnotds
* They ghow Wlo.fnle +3 Oxi Skke.  They Show + 3 Oxi- State.
+ and +4 Oxidohen Stade  Highey orid

also exigt +u, 45, +b and ¥t
" They have poov sh{ddfng - They have even poor
eftect hieddng e fteck
*They ave pavamagnekic and + They ave also pavamagneic
thety pavamognetc chavatter but theix wegnehic sialved
' | navqckey cant e expladn
Can be erplaned eamﬂﬂ Chavqcey easily
" They have less tendency o - They have morve tendenty
form  comblexes to {fowm Complexes
* These axe non- ¥adipadlve - These ave yadupack've
Cxcept prometiium Subgtance.

fpplication of Actnoids
< Acknoide ave uted T Muclea

Yeactows fox the produchon of elechiclty,
* Achtnoids ave odso used for e synthes’s of
+¥an cu¥quic elemenhi.



COMPOUNPS OF TRANS\TION ELEME NTS
.Potassium Ppichvomate - Fotassium Pevmanganate
C K, (v, 03) C |KMn0g)

(+,0 7)

» Prassium '!?iclmrlbmah:(H.z
it (s pyepaved

from chwwmite orve
k-2 Comiexsion of ﬁemchwmak: into Sodiuw
chyomate
4 Fely04 + (6NQOH + 10— 3 Ng, (¥4 + & Fg 0y
Yellow + %('O.l

kep 2
> Convevsion of codium chwwmale fnho

Sodium i chydmate
NQ&CT 04_ +tdHUY —> NQ*CYQO‘]. =+ QNa"'_‘_ I'.flo

Shep-3 oxarg e :
Conversion of sodium dithomaole into

\otassium dichvomalte

Na&C‘z 01 + k@ 7 KQC(&O;‘_‘# 2 Na( |
Ovange Crystals

B Chwwmates and dichvwmates ave {nterconvevhble
_ oH"
2.—-



Styyctuye ..
Chyomate ion (C.rO(}'] dichromate 1on (CX_IO:;Q")

0
[

Q o o
2 4
/CX\ 0 :\_:.Cx/ \CY — o
b} (!)- 0" o '\ =
0 »)
Proberties

1) These ave ovange ved Crystals,Mmodevately soluble in cold
waiey bub yveadily Soluble in hot wate

) Action Of heat -
QK Ce0s =5 4K, Cr0,+ A Cv,04+ 30,
3) Ackion Of Alkali -
KG0q + AKOH — LK, (0 + H,0

U (O + 1,504 H_> Kol 0 + 11,80, O
- OM-
Cx, 03 = 00"

4) Orxidising Hoperty —
| 3 voperty K,Cr.0n behave as a powesful

OKl'd.isina aget m Oy () b changed info (v (1X)

Tonic Reackion
Gs 00 + ipt 46> a{Cv:H + 1 H.eo

Moleculay Reacttou
K Cx, 07, + 41,504 — K504 * (o800, + 40 4310



O Tt oxidise
I- —1T 2
Fe* — R (fevrous Salt to Fewric)

RS —2 < CSulphide to Sulbhur)
S0k — S0 ( Sulphite fo Sulphate)

SO{ — HQSOA_ CSulphur di pxide to Sulbhuiic Add)
AX i XL CHG-QOSCW Acid 1o qucﬁen)
cthyl alcohol — QCd'a.ﬁdabfde —> acetie acid

* CHRoMYL CHLORIDE TEST

This +ect is done fox
the (dentification of (- ions during satt avalysis,

potassium dichwmate is heated with conc H, S04

Wd @ jolt having (" ceg nact, Ker) and veddich
broun vapouys of Chwwmyl chioside ave obtained.

K {0y + 4K +6H S0, — 200,U +6KHSO+210



- fotassium Pcrmanganak. (KkMn04 )

' KMaO, 1o brepayed o
byolusite CMng,) eve. % 4 7

G fymlusile (M) vead w'in alikals metal fycoride
0 3""5 lotassium Trang avade ¢ kow)

AMnO, + 4 Ko
) Ta H-l-Ocz—re?t&MnD‘,_-f,zq-&o
Aol ((dark gueen)
OTASSIUm
By Bl ana:ak dfsf/wbox«h'ona}e ‘a aud
O Kah "’0 ﬁwﬂ bDi'QSS;UM h’mﬂﬂjaﬂdk
&H"my’o"r"'mv_ —> M0 4 + Ko
Properties
KMn0+ (s davk puiple - black Czstts’raﬂ:ne dolid. , Soluble

M wasm wates

Z) Ackion of Heat - .

O heattng it decomposes
b

LKMn0, —> K,M04 + Mn0, +0,

2) In Acidec Medlum
dKMnd, + 2H, 04— K5 504

Mnby + SH* +S€° —> Mn

+ 40, +SHO + 5[]

& 4 4H0



b dxidise
Fe'z" —>t.f,3:H ( Fexsous S (o Fexic Sakt)
HS —S
Oxalic acd — CC.I2 +H&D
S0, —> H, S04
I"— T,
quz —> 0O,
P OﬁidGSiﬂg Reackons Tn Neutvat Medium.. .
AKMnOs +HO —> AKOH + M0, + 3 (o)
Mg~ + A0 +3¢@ —> Mg, + 4OH"
P Tt OXidise
R
Mn 04 —> MnD,

Na S.0, — Na, S0, (thiosulphale
v ol 10 Sufphate
> Oxidisiné Reactions in AlKaline Medium

LKMO, + L0 —2 2U6MAby + H,0 + (o]
M t RO — Mnf)&i-&kz)‘FﬁS[oJ 1)

IKMWOg + HO — M0, + AKOH + (0]
Moz + K0 +1¢® —> MOy + 401~



NOTE

j The ov'emUl keactions I alkaline ‘medium b
aMme s M neutvag meditm.

Stucture of
Mno, " Mn04
O
v “
Mw
Mw 7 \\\0’
0
O/ \ \D" 0
o \
vale 1ou
Tehahedval mangavate ton Teha hedvel peymangavale |

Cqween) (pavamagnenc) purple (Diamagnehic)



Co-0RDINATION COMPOUNDS

Co-oxdinchon Compoundg :

- ., 1vansihon metadp gom a lergevo.
complex compounco m whith the metal tome are bound
tp anumber g awons or neuked woletuwle by chanwg

Qe . suth compound gve Rmm ae Co-ovdivaton

" " (Onpounds.
Difterence bjuw Pouble Salt and (o -ovdinahon Covjpoud
Double Salt Co-oxdinahon Compoundo.

2 They usually ponfaln 00 imble 5 T lmble salty vom Whits
Self v eguolay  proporhon ey  GQrve foamed may or
. ¢ compound and Moy Yot be (v @quimolay prop.
? They aye ioae Compounad A = They Mmay or May vet be
do not contain any co-evdunale :'om‘?{ burw{mg co\ﬁilex part
bond alwowys contwin Co-tydlinade bowd
* The probestieo q the double  The pyopevices o Hne (o-oxdin-
Saliz ave the dame ap thote  -afon ctowdpodncl are
Q it cowohtueut tompounds - difterent  fyom ih conofiteent-
* Tn the double Self- ekl duwy « Tn @ Co-oxelinetiov Oupoud
Qnoco  fheir Mosmad velensy  the mebal ion dakisgy U
Hao dyhe g valender colled
primary and secondavy voldency.
« kdouble Sadt foseo ify A Co-oxcunahon conmbounds
idendity w1 e goluhion ‘o’e’fcu& iy dewkity in it
dolulon,
€3 K SO¢ AL GOy RGBO e Tk [ Fe (CN), T

~ Typeo 9. (o-oxdunattion Compoundy

Cakiomic Comdglex Aviowe Comblen Neutval Condyles
Cowplex 10N Ca Complex 10n (a Combler doernt
+Ve chargcmf ~Ve chaagewy ca;‘f{ Qv

S (N)T ¢havge
[ (o(NHy) ]2 3 LFe (Nl e-q [Ni(co), J



ijonds . ._

The atoms, ions 0% oleculer Lhith can donate
4‘P|ep (one pods 4 €2 4o cenpod ynetad akom by (o-oxdinake bond
M co-ovdinahbn compoundp ave (alled Ligands.

e P i
Denkicthy of h_crc:nds. e mumber o donox atom present-
m the Ugand o called it dentidhy . On the basis 4.
denh'dhr bjands Q»e D‘L diftevent foxmo as:
mono dentate, bidentate , hicen tate, tehna dentake polydentale
hexadentole ek

Liganch :
Monodentate 0 9a When a Ligand v bound 4o @ wekd ion
quou% a Sm?ﬂ( donoy alom
Cj C’QH/ QU'; CN~
R0 'NHJ €O

Bidentake figands |
When o ngand can bind +harouj/h two donoy
a foms - "
€9 oOxal ethane-1, L ¢
d o, K iaming ? Glyanado CGly)
l o~ CHL” NHZ..
c éH’L_" NR, HLN — CH,~ (00"

Polydentate Ligands
dOﬂai'\'V;j Sites .
¢ EPTA C Ethylene Diamine Telvg Acetate Ton)

When o qund tave more Hian two

“Doate., = O Che

ik T LTI
"00CHC CH, (00
‘Ponox frions = |

Hexadentake QUgandy



Ambidentate Ligand¢ Tose liqands which fave
400 donoy atomy but use one alom t alach with
a cenbad meted alom. ¢, Mo gre monodentuke 044 ava,
€5 CN™ (lyano) % SCN - ( Hhiotyans)
NC™ ¢ isoCxqvo) NCS- ( [sothio Cypano)
Negah‘ue Digands  which Have negahve charge

Symbol 9 Name <, cmrge on Neuhad lljm’?'dj
szana!a Hifamio ipamle NH‘j ammine. O
- ; 3 ‘
%ﬂ'\{ cclftfg:(foo -1 CH-NH,  Metwlamine o
L v e, Ho  aqua 0
NO, - Nitto-N "ﬂl- No Ni ho$3y.0 0
BHNO™ Nibibo-0 = 0 Cavbony 0
v e _I. s Hhio cavibor/( 0
NOS" Nlh’ﬂs“o _"'l pH pho_s : : o
S(N- &N&qano -Il ] bhine
5 soHotyane i _
ity R Wi . @4p  Tabhend phosphine O
H- dndo - : -
oL Hgm -2 H’_N (SNH, T“fo U / 0
0221" peyo¥o - F\f pt(rld-lhe -
P 1 ¥ m 0
$04% - 0
co(;**- Cavoomato -2 CH, Heel
Bidentale Bidental
3ty Jlyeenad Cthane -1, en 0
Oxt~ oOxodajo -2 ~ cldamihg

Chelaking Ligands:- Tt b clod ring hype compound fosmed
by Ppolydentake  Liganch) Cchelating Ligand) ow biviclivg
to cenhal et adom Timpoy Fance
6.3 M < B - CHy o it formg move stable
€0 N“ ' Cordplex , Called
HD_CH» chelahve effec
e m Soffening ¢ Hawd  wates
° Detedon g metd ion
© (chayohon o A-block elemenn.

vse



Co-ovdinakon Entky

| ' The cenhal metal atom and the Lgandso
whith ave ourect&{ oached 10 it ave enclosed M quare
bracke  and called co-ordindhon Sphere ox Co-ordinahn,

24 (Fe(CN)JY 1 called coowdinabion Sphere. erfity

Counter Ton . . .
The ton1sable groubs wiiten outside +he square

brackel and ave called countev 0w @5 Ko [ fe ((N),)
here ky 0ro are called Counter iow,

Co-oxdinahon Psly hedow .

‘ The Spahod avsanqement q the
043qv\olo avourd the centold metad abom & polled Co-opclinahiov
poly hedyon &4 X

““““

Octahedral Tetrahedral

Co-oxdinahon Numbey .
" The bkl number o co-osdinate

bond  foxmed by QUgands with cenbal mekod alom
Co-ovdinahon Number = < CNumbes 4 l{gancl> X Denhydy)

€3 Ky Che (CN),) CCoth (en) )"t
Nz 68Xl =6 CN = &X14+2X2 = €

Ox(dahon Nuw;bef The chavge |present on the (enhal
mekd atom W a  co-oxdinahon compound w called
oOxidah'on number. Tt % o.QuJaJ.(_q besitive.

&5 Ky Lfe (CN), )

40y Xt g(-)=o X=2




ON THE BASIS OF LIGANDS

Homoleph'c iy wohith only ohe Hybe q Usands arve present
ty Ky (fe (CN) .5

Heferolebhc in whith clifferent dype g Ligancly axe present
ey [Co o, (en U

Nomenclature of Co-ordinahon Compounds
€9 « KyChe CN)] — potassium hexacyanids fexmate (1)

. (O 4, (B,0) N0, - tehaoqua dichloido chyomium (I1) neibvate
o [ 0o Q@ (NO)) (NHy)INO, ~ Teheammine. chlovido niho -N- cobadt (itr )
+ KqlFe (G007  poassium b oxalido fewate (m) "
+ Ky [ CIN)(NOY] + potassium pentn cxpanido nikosyl coballfuke(n)
° [Co @, (en) 1SO¢ = dichloxide bis (ethane-',2- diamine) ¢obalf

L () dulphale
. R (oNo) n)]* -
[ to @ (ono) ( ]” 2 Chlowdo bis (ethane (- dlam)(ﬂh’b ~
' - (0 liisg i
°(N¢ (O] - tebvacavronyl nitket (o) -
o U CMHI »  Lifhum tela kydvido aluminate (o)

Ncrnex ‘Thcor'f
. o Metals possess two fypeo § valenu'e),
colled  primaw oy [onitable valenwy Coxidehon number
and  secondavy oy vion- lonisable valdency C(o-ordinab‘c)n,
* ‘The IﬂYfmayL( valenutws ave non -dired?bnaﬂ-mw“
‘ The cComplex compound do not show any pyoberhy

q, the centad meked atom and e Qgancly present

m k.



Valence Bond Theory :

A to #ip  theony , mead- Ligand bond ayises
dug to #he clonahon o elechon patiy 4ryom Ugands
to centred meted atom
the mekl abbm oy ion under the
fupluence 4 Uganclo can use (n- ||)d, ne , nb, nd
bvbitalo  qo¥ Wy bricdisakov

Hybndisahoy ~ (- N Geometwy ExQmple,
Sk 2 i neay [,C}ﬁ ((N),7”
Sp? 3 Tngonad planay (HeT3) ™~
g’ 4 Te tsahe dyaf N ,‘(Cp)q) B
dsp* 4 W plgnay ¢ N (ENL
Asp? K S%”Qﬁpqmmtﬂ’ Fe(CO)p
clisp®>  ( O crahedhallinme) [Cv( NH;,)[]

Spld> & Odhahedbal (ouler)  (fe A ] )

eg [COCNH& JZT

Co¥t o CAN)'E 2d 6
R}pr avf{1]ala]a ( [

zd s Ul
G, N¥3 & o shong Lgand 4o pairing 4 €@
taRkesr place

e X B XXX

<d Us Up o it |0
Wybriditahen — d2gp? Slismaghati
Geomely - Octa hedyal U=\n(n+y
Inney  o¥oited  Complex = 0 &M




> [NIQCJLJ"?”

Nidt o (Ar)'E 2a® uee

1k bfala ] X X X[ X
2d 4 Up

hybridisah'on » Sb?  Geomehy » +ehahed red

It b pbaxamagheht m nodure
u-Nwmey  =Nagen V¢ 2.M

« [Nicen)a) %
gng% ~ CA¥)'? 3d%¢ee
1H 1 aHa |1 | [
d bg Qb
CN v a Sh‘DYtj quncﬂ ) pa_in'hj % e®@ tfake,

place
A T KT KL
zd G Uy
I brdhgah o - dgp?
qeo\fneh«{ - S'q,uave planay
Tt W oligmagneht m nadure.

28

CRYSTAL FIELD THEORY :

- Mefal - hgand pond ic 10n(¢ i wature. So, Hhere
b clecho stahe fovce q athachon bluw -metnﬂ avd
Ugands
= The Lligamds ave tseated ao negative Centwes and

Yhese Szﬂhve, centres @re <o Qwanged avound
Central m atdwm ot heve v: mmmu\m yepulsion



blw them,
~ In a free tansihon webkd jon, all the five d -
oitals Juave equal enexjies (degenerak ovbrtols)

bub when it talkw rF e comblex formahon
these cl-ovbitds spiit %na two paxty. fe

. ¢ T

U, v caled d-d hransihon 0¥ Cyy(fal
&'dd Sk}ll"H-r'y]j,

for Octahedral Complex  FO¥ Tetrahedral Comlex
d s da

== s
rd ‘ g ’l
33 8 " |2s5a
t
I Yoo N I
Average energy . 1258, Average energy .
of the d-orbital in of the d-orbital in . _ 3/5 A,
spherical crystal field "~ spherical crystal field *~_
i i
B
d, d,, d,. B
Shape of cl- orbitals
% X v o b4 A-t: 3‘ A O
d ( 3 ‘9

Spectrocherucal Series - .
: ' . Qrrangement ¢ ald L gands

w ordey MtredsNg crse value 1+ called
specfrochewcal? seyies . The hgay,d_g UJ"H’) Smadd volue
q cFS€ ave called week L9amds aned the () 'gando
Wt Ngher value q CFSE are called ¢ nﬁ"iﬁ"m{

I By { ST(SEN~ < Q- CF™Son- { OX
{ R0 (Nesm < NHy Cen < N~ S INT (D



TSOMERISM p
Two oy more (0 ovdinahon compoundo  which

have aome ynolecular fovmula but have dufrevent
Woys of attachment of theiv Uganb o the centval
Mend alom and have duffevent properties - Theoe ave called
(SoWexs. “The phenomenon 1 Khowh ao scomevism,

ISOMERISM
J ‘ )
Styuctuval Tcomert Steveo ISomerce
Qiiseo due to the ol ffevence avises due to e diffevent
(n the stv. of co.O¥dtnohou dlpahod avsargement of-

COmpoundo Q(jawdo ayound +he ynetald (ow
& 0 o
G IPE:ZS?}:” - GeomelricoQ fsomerism
r P
' -5 : f
G ¢o.ovdination Obtical (somensm
L Linkage

1) 1ONISATION ISOMERISM .
This isomeviem ayises due #o
exchange of iovdsable anion wit anionic l:jandg. ¢q

€4 Lo By (HO0) It and Tl (H,0).J"8y-
C Co () 50,)8» Ol LCo (NHy) €2 ]50,

1) HYDRATE TsomERIsM O SOLVATE ISOMERISM 0
In Hhis

(somerrism , wiaker (s taken as dolvent. Tt has diffesent
no. of watey mlecwde (n e (o ordanekion cphere and
Oukcide & €-q

Lo (no),]U, ¢ C(o CH_{o)q Y, AH0,
Lo CH,0), 4,7 310



CO-ORDINATION 1SOMERISM , )
Tus +ybe of iSOmMewiSm OCCU¥s then

there {¢ (niex change of Kgando bl catonle and anlowle
Complexes of dlifrevent mefal fon present m a comjolex:

Lo (N, TT0 ()] and Clo(iy) ) COx(an)]

LINKAGE TSOMESISM
This 4ype of fsomexism (s Showh by the

coovdinahon CGWDUHCK ﬁqwong ambi dentate ijand_q
€4 [l (N (NOYTU and [Llo(NHy)c(oNOI U

STEREO ISOMERISM

q' 1
Geometrical optical
| SOmeyism lsomexi<$m

1 These ave the Complexes
4 f L
TS (someyism v COMmon Which have chival Sb The

¢ L4
(n (ombplexes wih N 440 oy of stevelsomert Qxe the

&

Geometeal (somers ase of MDY (magec of each other
two by be bub mew not pe supesimposed
Cls On the sterveoisomers. These
~ same ULgande ave Mmivvoy (Mmages ave catled

bresenr ab adjacent Ehavkiomers The e nantiomews

o posthou Lhch yotale Hre lolamo
I polaifced Light (h a cloeRwIsE
diveckion \'s called dexhovotator
Tvans d) oY &)
dame  Ligands ave and the enankiomey which yotate

bresent ok opppsite posihon e blane polaviced Light W aw
Clockwise pliveeton is Raevoyotatox

\ / (RY oY &)



B Tetva hedval comblexeo do not ghow Geomemcal {someviem

* Square planar complexes of formula [ MY,L,) (K andL
ave unidentate l@ands) Show Seomgm'cajl (somevism . The
two X b‘jqndg Moy be awanged adjacent to eciw
Othey (na cofs - fsomer ov opposite to cach othey fn a
tang  (somev

o
.. NH, NHy-- - :
NHy=- . / :
\ Pt/ :f \ Pt N
::/ ~: /™ N,
/o G
<@ 0 Trang
s
Octahedral complexes with CN-¢
Tybe - Mx,L, eg [CoCNH_«,)q— d,)
g{"t‘)'?‘ L .-..T..../ L
i{.'?{‘.ﬁi oM
- Qs X
Tyawny
X jene s % \9Q
I / X (“.'"L“/-"‘
()\M : A /\M \\j'
N I



™ Tn Octahedval Complexes of 4he formula CMA; X,
€ C (o (NHy) (NO,). ]

NO.
NH ) -
WA o N "\l\\?"\%
CO/; b8 '§O 5
N %l.\l NOL- N‘h_“ .\NO,_
Hy H t
Nal_,,
. NO,
fac - facia MeY —  mevidionad.
Same Riganes o cculy A0me Ligands awe

One face of an otfahedwn Ve plane

—® 0PTICAL TSOMERS

~» OPHCCI-Q fsomerism fs commou )
Ottahedval compiexes m\Jonn& bidentole U9ande

- ;
The  equimolay m{xiyve of 'd'ond W' tsomer f¢ texmed
A3 the yatemic mixture

—® Trang csomgg canrt ghow olohicad tSOVH?Ii

d | u
en NPE | Pf

SR \’ (1 \._/
LQV‘ Mmivroy b=

@ ®

CCo CNHy), O (enJJ* NH,

NH,
NH}J_ ' ----L. NH
220 R D
q !
{ B

mMDE



eq [fw@quZ %, 1"

cis - [ Co(en), e),37 C{Q 1
3 ] A _ .-
L T P~ [ ey
AN l ;e
e Co ', | "/'r—-
\,./*{-/\ . n—
5 Mivo

METAL CARRONYLS )
Complex compounds +hat contaly

€3
4 Ni(co), e CCO)s Cx (o),
cO O
\ oc T =
Ni Oc~ e —Co DBt LB
/|N"Co = | s o
Co (o = l

ol Tgonal @
Tebtabhed Rilpyrvarudal Octa hechnd

BONDING IN METAL CARBDNYLS

“ In metal cavbonyls , the metal- cavbon bovd #a¢ both

$- and - chavactey, (0 ligand attach tsedf 4o metod akom

font tne cavbou alow 4 form Mefal -Carboy bovd It b

Q weak dovoy

M o~ boud (s fovmed by +he dovation of lone bair ¢ ee

OV e cavponyR carbon to the vacawt owbital of Metud
“ M-c X bond is formed by the donakion 4, a pair 4 ee
foom the (ilied d- ovbital of e metal o wocant
anki bonding Tr* oxbitad pt co. Thic mbezﬂff of back bondfng
whih  stap lee the metad b'gand bond s termed as
Synexgic effect



CoM<D + gpcz0: — & MTED ¢ =0:
o~ - OYerlap

Ponahou of lore peds 4 c@ from Cavbou
abow W a vacawt owikd of e mekad .

Qﬁgngﬂfﬁéoﬁ
gQO_Q A M -

W -overlap

Dovation of €@ fvom a fulled werad d-ovbirad
o a Nacant ani bondmg T~ ovbitald of (0.

QTN 2
ﬁm il i A
E i
Factor Aftecking stapilihy of a Comblex
* Charge on cenhol yetad alom - ag charge o cenbed Melnd

alom (nereases 3 ,gh:lbm(-.,{ of comblex Mcveases
* Natuve of metad fon _ Stability ovder o 3d<4d<LSd Sexey

" Nafure of lgands- shong grard Qigando gomm ove
Stable complex
4
Presence o} (nelake ﬂt’ﬂ&: More +he chelahow, Move ‘S,ia wilky
. ; 4qands
Effect of Mulhdentate Lgan . e b‘jq WP
multidentte , e shabiliky of comfplex fneveasen



~ Significance of (o-o¥dinakon (ompounds

“ In Qiological System

G Iy Medidnal Chemishy

L In Analykcad cnam\'shnf

@ In e extachon |Metalluygy of metalc
Lo CeHmahon of Haxduess of waiter

L
In Catalysfs S In Photo gvalohy

In medlcfnes '
Vitamin B, b used to prevent anaemia
- A complex of Cadt with EDTA b used fox e treatment

of Read joofson(m&, :
- A complex of plaHnum (€ cls- platin 1s used w the

treatweut ot Cancey wm Chemothexapy,

In @lological Importance P
Mawsy biologfcaﬂ (mporiant

natural compounde ave co-ovd(nation Complexw €9 .
Chlowpryll @ @ complex of Mj‘z’*

Haemoglobln ;@ comolex of R

Nitamin @, : a Compler of (p3t



Haloalkanes and Haloarenes

INTROPUCTION :- , :
Thew H e haﬂogm desivakves of all phedhe.
and - ayomakic -y dyo caypens axe colled edieyl
halide CHeadoalkanto) and avyl halide (Hedo avenes)

H’aﬂoaﬂloanw‘ cont-atn fqa&ogen abom ottached to
Ahe Sp hwybridiced ¢ akom o) an olieyl gyoup.

Whexeas  Hedoavenw
contaln  halogen atom aktathed 4o ggt j:#bm-mgd

¢~ abom of an OY‘d/Q gyoup.
CLASSIFICATION OF HALOALKANES £ HALOARENE
(¥) On 4ne pasic 4 wo.  (*x) On AR bagis of

4 hadogen akoms hybyldi salvon  gtake
Y GHex f
) QAr ( Mono halo alkane) R _(-X
( ’ (
. [*-Primavy )
) :Pﬁ £ C DihaloalKanes) I;;f :
CH,- X ,
_ R" -C—X (2 Ceconda
lH) f”& X Gfﬁhdlod[/@né’_() p WJ
(R —X 4 R
CH, —X

,, 7
R "fé"’( ('Ferh'ow
R Holoalkane)
' ' )7
(GL; (Pihatoarencs) X=F 4 85, T

*r
@7; ( Tyihaloayenes)

@' X cmonohaloarenes)
p




ALLYLIC RALIDPES :—

3 the  halo gem o bonded #o an
Sp>  (-alom  mexe & “the (c=c .

h ‘
€5, g- CH=CH - (- @K’A”(‘jhc
Allylic i . caybon.

ENZYLIC HALIDE - ;
& L FLAHY the ha[OSen atom i bonded

to an gpl c-adbm wex+ o an awvomahe zr!ng
-g,g C_Hd")(

= |
~

PROPAGYL HALIDF -
A L the haloGen atom » bonded to

an spd c-abm , vext #0 a (z=¢ bond.
€3 R-(=(--X
Vinyl Halide: Ary( Halide :

the halogen atowm o bonded  the halegen atom
o an gpr (-alom bonded to gbt

X
ey Qe =%, ()7 c-akm 4, an @

avomaht m'ng.
NOMENCLATURE OF HALDALKANELS
Common Name TUPARL Name
© CHp- MeHw( Chlonde chlovomethans
. CHy CH, CHZ Ly n- Propyl Bromide Bromo prolpane

. CHy - CF ~tH~U  1Sobufyl Chlovide 1~ hloyo - 3 methy)

3 pY0 pane

CH, {-chlow -2
% _ . Ll - ‘l
CHtq é ~ (H- W meopentyl chlovde - et

CH4 Propane .



a) When both fallogen aloms b)) when 4wo hadagen
ave atHathed to Hhe 4ddme alows gre pregent
(- mm’ﬂﬁe ave CdLQed ot acatenk (-
em- di oudes , Hien Yo
%‘ also called allbylidene o006 l\j{cfﬁaﬂ
difralide. di halide

X ‘ e Y also caled alkylen
>C(x F i:-:‘ C:\U . djhaﬂxh#e e
A ] € |dehe | _
Gem - dipralide dichlonde L4 A i
o 0
efuylene dichlonde
NOMENCLATURE OF HALOARENES

d TR 7 a

> = 7\ @
Chlovo 7 b vl ‘
beviene 1,d- pichloyoehiene ,3 - Pichloyo L4 - Dichloy

(0-Dichloro beniene benaene
behzene) (M-Dichlor  Cp-pithloe

oxHho 6 Ly ovHo benzene ) pen 0re)
1 mefa Ar=uiril

"mei-a{+

pave 6,™,P

ClH: = CHE Vinyl chloride Chloroethene
CH:; = CHCHLBr Allyl bromide 3-Bromopropene
. S (@]
| o-Chlorotoluene 1-Chloro-2-methylbenzene

— S }

CElL; 01

SN CH,C1 2-Chlorotoluene
I e Benzyl chlortde Chlorophenylmethane
o Cl: Methvlene chloride Dichloromethane
CHEL; Chlorotorm Trichloromethane
CHBT.. Bromoftorm Tribromomethane
(i @ | Carbon tetrachloride Tetrachloromethane

CHL.CIHLCHLF n-rropyl fluortde l1-Fluoropropane



Nature of (-X Rond

the c¢-xX bond » covalent
bul the elechoncgahvity of halogen akwm

4

o more +4han (, due +o which (-x bond 1 polay

_.|c|;—)< ey -Icl'gj_.}(s— (alay Gond

Table : Carbon-Halogen (C—X) Bond Lengths, Bond
Enthalpies and Dipole Moments
CH.-l 139 452 1.847
CH- (1 178 351 1.860
(.'llﬂ—: I 193 293 1.830
CH -l 214 234 1.636

- Molecular Shvuckuve o (H, O

wf

He C-K bonel 1 formed

by the GVE‘(lealerlg, d, 2p* hwbyd odvital 4
C- chom and p-ovbital 4 U-adom @

METHODS OF PREPARATION - —
0F HALOALKA NES :- Q?@%
1. From Al cohol
a) By the acHon of halogen add
R-OH +HX —> R-X + R,0

1" 4 2° oleohele  fpoym chieoalkanes, when
pucoenlowic  acid gas o paged  hrougy,
alcohol o the pyesente d anfwdyous zudf,

e 1 fendwhn as  Groovets

Crocess v



Ind, help im e cleavage q -0 ond .

~ 3’ adtoholg Qve veywy feathve ,they Head with
tone: QU ab voom tewp. witheud Znl,

Qnluy )
(CHy-CH-0H +HU S CHy- (U 40

CH3 —~ Mo +HUY anhy C!»_f}.-('},f,_u ..l_l-so
e Znd,
¢ de R 7
H,~C -~ ~+ 0oMm _

cy

CH,
24 1° boomidec and Codd'dec an Mot
be pregared 4wom he vespechive altoholg

becauge g0 4 7° ol (ohole ‘o %ea.ﬂr\‘vng with  cone.
HS04 undergo deduydvahon and fosm alkene

= HF 1 Qeagt weachve . % oyoallkgne 1?01405'
o fu tormed,

Ovdey of wveachvity of alcohol = 2)24 1°
Reackiviby of halogens - H1> HBy DHW

By the acHon of Phatphovous Hodider:

R-0H +PUy —> R-U + VYol +HU
R-OH —\-060_1 ¥ Q"u '\"‘ijog

Note| ¢@v, & PI; ave nk dtable, fo they
ave prepaved on the Sike g wveathon C STTV)
- By the ackon of thionyl Chioride

R-OH + Sou, ~Pyndive. @ td+ SOT + HUT




@y Mic methed b vefexyred than other method
becauce bofh the c¢ide pyoducts ¢ €0, £ HA)
Qve  gageous and can easily escape.

# From Hydrocarbong

a) fyom Alkanes

U, & B, veats with alkane
the pyecente o Ly Light to form holoalkanes
Tnis  veacthon is  Free hadicad gubAhtuhon heathon

ex.  CHy CH, CHy _UVUZW> CHy Ceh Qe -+ CHy (R CH,

. | C4S7) (S5 )
The veachvthy of diffevent +ype 4

wdywgen m  halocompound axe
{ Bem%'c = allylic D Alky) >\HV\y\’-C{z_y'l\j

- Mglic and benuytic halides can be eagily

pve paved .
' Cl—[z:CH ~(H + 4, — (H,= (- CH,U +HU

CHy cH, U
@”—h — @ + HY

— BoH are Highly reachve and s can be ex plaf ned
(v texmg  of Atabidigahon by resonante

S .
H 5 ¢ (H, —(H=(H




-C_H CHJL C,_f.! (‘-H’z
(& <O = e §]

From Alkeneg

\ \
St =tf o HE —3 a4l
. M X
‘Tt b possible $n  Symmehical odkenes (-CH= Ck-)

Marlcovnikov's Kule:-
: Tn un dbymmeficad olRenes,

the —ve part of the addendum goes 1o that-
anwon hawmj lower no. ¢ Hydyofen

aﬂ“% Negafive (— )

CH,~CH=(H tHE — CH~(H-(H,

lower
E'OWZF Hudro v X
ANTI - MARKONIKOV'S RULE ‘- o
G Applicable o +HBy @f? G-t-0-04

G tkeo place m e precence ¢ Ox jam'c perokicle

n unsymme facald alkeny , the népahie pqyf—cg
He adeleHye goes 2o that carpon mw@e
&“?’MY no- 4 hwdroden

(Hq~CH= CH, +HBY ferorde (- CH - (K,

oy

ﬁnh"warﬂ(ovm km/ff Rule b alto lempumad ’
pevoxide effect oy Kharasch effedt -
ﬁ?%': Ni"ﬁ@HV@ 2 )
ex
g@qéﬂ"f Md@§W~



[} oon 0 :
alkents +he addihon sccur afF the double bond

}oam’mg vicnal di holide Br By
t |
>e=C{ + By, L s de—c/

Cvicinad olihalidec)

Tis tect [ used to check UvAgkuvahon
becaute yeddigh bydwn Colour 4, G,
disopbeaxed wheu yeadk with alkene

By Halogen Exchange:-

Ace tone .
RX 4+ NaT L 2IE—— R-T + MK (g,

Finkelstein Reqehon

» Cluovoalkanes ave difffcdt to prebave divecHy

these axe  prepared by -I—reah’ng alky| Chloride
and bxdormude with l'noajaru'c Huoscde Auth ag

(Hg,F ) AF , Cofz 4 SbFR;) and b veathon b
Fevmed Q¢ | Swarty Heachon
CHy-By +AgF — (H3-F + 3By
« From Cilver Salt of Acidgc:-
(H; 00 Ag +6xbg—'”—: (HaBy + (0, § L CH;C00Ag+T, L
+ 36 CH, COOLH ™ C(?Z-\-iﬂjlf

W ¢ " ¢ P
Rovodune H\.m.('dt(’f'—l??r " Rivnbaum &monind
Reachon® Reachon®



" Methods of Preparakion of Haloarenes

. Electrophilic Subshtubion of Arenesr oR
Direck Halogenahon of aromakt ring:

ol +X Halogem Camc{ $
O . Ylo~230K @ +HE (x=cBr)

{Heve Hodogen caxyier — @Uy [FeBry [AIU;
. LEwlS ACCD ¥
Mechanism:-

Step-d Genevahon of elechophile
A, + Felly — felly +UT
gﬂf:i Coxmahon of Cavbocatov Snter meddake

= H Hw ww 1Y
G-l @e QoI @
Skeb=%  Jogs 9 bwloy feom  the (nieymedicde

' v/
+ feld, — @ + HUW + RU,

It excess 4 aﬂogw o used , +he aecond
%a[ogen aMathed to c‘)xf‘ho g/ paafa }ao&rhOm

Fe Uy ¢f
+ 0 @
@ L(exuﬂ) ®/




E” The heacfion with {luovine 1 yiolenk or
vigyouo and can not be conholled

7 qhe veachon with Ty & mot lpossible becauge
when pyodudk b fovmed , HI teduce to batk

(J+T; =—=— é+ﬂ1
7 % bt teadhon fo cavcied out v the presence
% 07“'0“187"3 agent ( HIO7 ) H90) 4o ricire HT-

¥? Side Chain Halogenation:

©€H3 ’ 787 K CH, A
unlttariu-
T i exces Han ald ‘H" ave weplaced bJ;U?“

wWhew the side cham b lavgey than a mety
quoul, halogencthon occur b (-abm next to

Yoen zene vu'mg. ) »
CR CH h -ty
O Lk T, e 9]
vt From Diazonium Salt:

. PlazoH1thon Reachan
NaNQ;z +~HU —> Nal@ + HONO

- T
@’NHH'HONO +HU 255 @’N" + 1,0
[ Sand mevyer Reackon

VALV SN PR 7‘_1‘_,\[ Cx:u,@x)
I —hx T+,




v* Qatteymann ReacHon

~N
21U Cu R
@w X @ !
N; i 4
+kr 2 o RN

¥ @aﬂz Cchuemann ReacHon
@N{r " ee, £ oc [@N RE,J - O+Qﬁ
v from Silver Sodt of Aromahce Acid:

@CDOAﬁ + 8, CC(” @’@“'4— o, + A3 87

@ Haloarenw canit be pve paved from phend becauce
it {e diffrcut to veplate ~OH goub - Tns &

due to wetomante m henel.

Phycical Properhes of Haloalkanes : -

=~ In genexal haloalkanes ave colouxi (when pure)
Sweelk 6me,w‘ bc#uudg

>  Jhey e sl Soluble v wakes becauce 9|
low ten ewu( to fom Hydyogem Gond.

> Density: FLULRy<LL
move o H-okom , less 1, dengrty

£9 H,d, < cH,
- Rol Ling Oolnt

= Rpt X WMol Mo

aétr £ _ 1 .
Bwnohfvg




# Phwysicald Properkies of Haloarenes -
1. fhese ave genevally colousless (igud o exystalline

3. he awd halidesr axe heavy Hhan wader Solid.
fsoluble  ¥n wakey buk goluble n oxanic Selventr

$ fhe ampt L bt 4 Ayl holideo ave nearly
the  tame g, odky| halide contalnivy the dame
Mo o (avoon atom.

ROt = oxthe > tva > meta
M-Pt = va> prthe > Meka

Chemical properHes' 0+ Haloalkanet
%) Nucleoph'Lic  Sub Ab fubion Reachon :-

A+ &~ S \ (&)
—;c—-x — -;c‘c’._- % + Nu~ — —C-Nu+ X

Reachvity ordey :- R-I 2 R-By > R-18 > R-F

P
U{P—? SN ( Onimoleculay Nucleophilic Sub. Rx)
SN* ( Rimolecuwlar Nucleophilic Sub Ran)

@ R-X +Nu® — R-Ny +X~ Qate X TR-X]

MechawiSW‘ cH
Step-1 (H-& - X =

N
foymakion of ¢+ = CHy %
I‘\\ ’CH? 'CHJ
Step-2 /C,:: e Nu@ fast (- Ny
At ucleophil e
4R D‘f Nucl Ob e CH} CH‘L CH,l LHZ



7> Rekenkion as weld oo (nver giov 4 ot guxadion
takeo place

Order of S\ feackin  (CHg)C-x >(CH3)ZCH—X 7 CH CR-X D X

Allgfic and benwlic halides  thow highes yeackvity
towardp the” CN' Hheachon.

The Caxbo cakion thue formed et Aavilised
Ahvoush  Kesonance,

@C&'moleculor Nucleophilic Subsh tuhon ¥xn)
R-X + Nu® —— R-Nu +X°®

m\ Rate o¢ CR-XJ CNu®]

H\ /H " iy H\/H
GHO/*\ C—U — HO--"\C-/'"'U —7 1o —-61 + (3

' \
W H o

Order d SN* heachdbn = Ciyx > 12D >3°
r» mvexcion 4 confrqusation fakeo blace

light normal polarizing plan-polarized
source light filter light

A beam of oxdinawy Oighi' conN Si et 9 elech@mcﬁ-
- nekic Laoves ibsaang im add plane  when

ugs txo Nice “pxism , Viovates n One blane
cedled PL (Plave ypolasised L(aht)



Dexto-Rotatovy - whith yotate PPL fowasdo gt
levo -Rotfatow - whith wotake PPL fowasdo  feft

[

dexho
Yotalo yy
:%% eeeeeeeeeeee D eeeeeeeeeeeeeeeeeeeeeee W o !
| ! | o bhcalliy
Randomly oriented light Polarizing filter Plane-polarized light chiral sample an (o ch'vg
Ragemic Mg g

— eq,u?“molav anixtmg  retaloyy
o, d and L, "wo ot ¢et wotahon 4
PPl p zex

Enantiomers
* The optical isomers are called enantiomers.

* These are distinguished by +/-, D/L or more
correctly R/S.

- A b0/50 mixture of the two enantiomers is
called a racemic mixture or a racemate.

‘(/‘f»ff‘.\l‘ /éf'_l‘\\
Cl . | TCl
&b &b

{
\
1
!
)
|
|
{



Nucleophilic Subafitubion Reachon

NaOIl (KOH)
H,O

NaOR

Nal

NH

RNH,

R R NH

KCN

AgCN

KNO,
AgNO,

R COOAg
LIAIH,

R M-

O
H,0

RO

NH,
R'NI,
RR NI

C=N:

\L‘- CN:

O=N—0
Ag—O—N=0
RCOO

H

R

Cubstttukion by Amino Group:

ROI
ROH
ROR
R—I
RNII,
RNHR
RNRR
RCN

RNC
(Isocyanide)

R—O—N=0
R—NO,
R'COOR
RH

RR

R-X +NHy —— Q-—-NHDZ + HX
when haloakanes ? m excesS amount Hhen
Al He 4 Ny o seplaed by qaup(R)

R~ X
(excess)

R-K +h1 g

+ NH; —— RN + HX

Alcohol
Alcohol

Ether

Alkyl todide
Primary amine
Sec. amine
Tert. amine

Nitrile
(cyanide)

[sonitrile

Alkyl nitrite
Nitroalkane
Ester
Hydrocarbon

Alkane

“ HOfEman  Ammono LSS heachon'
¢ R-X+KND, —=— R-0-N-0 +KX

A

—L o N

20
o+



+ Subshtution by ~OH gyoub,

R-X + koW 2 . Q.
o —— R-od +Kx o7 fex
PjoH

- Subpituhon by alkory Sroup
R-X + NP-oR —2— R-0-f" +Nak
dpie  heachon 1o Bmouh 0o Williamson  Synthes

o Substiduhon Cyanm Gy -
fuhen By Cqano Goosp CrHY e conm
R-X + K(N f—HQ-(N—fKX/_,Tw_’” 3 CONA
i 6y o0
GHeT +RON —5 Gre(N 2L oty (00K
K”"fﬁ”r 09 CH, (H NA,
(A IHy, N/f

Mendius Reackon: e foxmahon of 1°amives by veduchon
with nagcent pudyogen  obfalned by
the acfion d  pedium on aldcohol.

Substrtubion by [socyonide guup:
R-X + AgtN — R-NL +h X
A achivate - froup £ K achvate (- Foup

o Subgtifubion by aude gouth
R-X +Na N, —> R- N, +NaKx
0 washhchon by (aboxyl goupi
R'- cj’ Hj+ Kle -RHLH, @i 8 _og +f¢X




- Eliminakion Keackow CPehL{dYo_Cfenafon)
when a  haloatkane  with g-H adom I heated
with afe. KOH Were 0 an climinahon of H-alom

from p,-C‘ard a rhaﬂogem om x-C, hesult om
olkene ko foymed
g

\
- 5 > —C=Cm o BH XS
|

(feve B- base , X~ leavuss gpoup)

If there in a possibifity of fommakion 4 wove Hhan one
alkene due 1o availabili q omore than one 13_” u_qualﬁy
ohe alkene ln fowned a0 amajor produck

| BBl s CH, - —Crt= CH-CH (317,
CHy- 0 ~CH, ~ Cu=Ch c
By e -t~ CHy~ CH= (R, (191

“ A o “Sauheffic Rule', Hhe alkene witn qreaker 1o 4 alkyl
groub io  preferred (R c=(R, > R,C = (HR Y RL=CH, >R(H=(tH,]

- & psimary aliel halide prefer @ SNt geeackon,

Joo_’ A Qe halide prefex Cn¢ & SN ddoendfng
wpon  fhe  Aength o base/Nu® amg q dert holid
p(?&,K oN j Dl) d e
Reackivity — 3722721 > (K car cavbocapuy
S Bleoholi;  KOH causes elimimahdn , whyle aqleows
Aolubon ¢ base  Aeach to  dub 4h'tupon




(o, ReacHon with achve metals-
> Reathon w(th Magnegcium

X My e, AeMox (X B )
. Griqnavd Reagenk
~ (hete guignard yeagtwtt ave vevy feachve
coppounds . qhey heack with Qny  douwce 4 Probn
b fom  jhwydwcaroons. %o b L very mecessary
to avold a0 d, wnoigture fowm gaignard heasent-

R-M3X + O  —— R-H + wy>

(- 0n) Hudw (avbo n on
= Keachon toith Na ( Wurk Rxn)
RiX + dNa +X R DY —— R-R +INak

eHey e to brepax®
Oymmefncod alkRanes

< Reachon with Zn (Frank land Reachon)

S CozH’g'-@?r Fdin —> C,zHg -n~-GHe + by,

dietny| zinc ( frankiand
Reogent

= Reduchon Keachon:
R-% + M) —> R-H +HK

GRe L 4+ 2TW) ——= GHy +HU
@» Follow{nj ‘(eagewh ave Uted dor weduchom
Zn[RU ,  Na/Greoft | LiAIH4, Red PlUzT



P Reavranﬂemenf Reachowm N
CHg CH, 1, AILC L N T e

CH SHI K
CHy & A (s
3 | of 5 CHJ"‘é ~CH 'CH
CH, SHIK { K X
e
# Chemical ProperHec of Haloarenes:
HaloQvenes

ave lees teachve Han Halo alkene:  due —to

{. Resonance €ffeck - |
A pelo coli'cahon of H €@
e Qb B! (i

GLa . m@“* Jok
G Srody L &
r , S =
(e
. Diferente m Yy bridi'cahon of (X RBond

P — sp?
Eﬂj‘ﬂ gp* R- (H—X
move g-chavadey more eleckonzgative , Ao
hod e@ paty qmove A—tjld'b{ , Ao eSS reqachve
5 Polan'{-x( of (=X Bavdl Im C-X bond of A¥yL hedscle
polaxity 1w Qegs , Ao seach vy L deg
ey Nucleophilic Subthtuhon Reachon

» Dowls Protecs
'LQ oNa O

@ 4 Naort LK @ DIHY
JQOOJ_M -NGU




Gy Effect of Subatituent in Haloavenes on Reachvity:
2 4he presence e® withdyawin Groups  suth as -N,

"CN, ~COOH ¢kt ak pxtho and para posiHon to the
hodogen atom yea} acHvales the Hholegen Howavds
NUC[EOPN‘!C (gahw Hon. OH

€9 @ i\ NaoH 623k @
i) dil- #tep  3Je° Dby o [ phene
0
@ i) 157 NaOH, cmjk ]
i) ol HOY A/

NO, o4
no, i fpNeoH, :(&?k\r @, NO,
@ i ) diel- HCP
NO Or NO
O i w0 no  ON_Aopg
. L £ 5> < 4
Ol =N O
NO, ND,

NoTE 1> Nilo gyop (-NO,) meta o the chlodhe has
wo effeck on reach'uih{

Explanaton _:- NO at paxa posihoks

a4 Oy ! O H

OH" e
@7%1» [Q CHEQ(——? U J
N i

N + N -
C% gy 0
0 O

Lo
: S AN
// \o o) /

O ~0"

-

O

'\O"



In case 4 ortho and para Sbhuctureo, one of
the wegomahng dhuctures beaxs a megative chage

on te C-abm beaxing the - NO,  Group

Theoe cavooanipvo Qe A%ab;(bzed by the -~ N0y gaoup
ac wll 0o W ee 4 benzene ¥ng.
However wm cage ¢, M-Shucture , hone o
the  veovah'ng CN- beay the -ve charge on Cawon atom.
beaving  the —Nf; gwoup.
' he -NO, gwubs doeo viot dtabilice
He cavboaniowy and HAUE hao no effeck towardo Qeachm?

q Oub of chloyobenaene and cyclo heryt chloxide , uhich
one 1w Moye Heachve ri-OLOG‘o’do Y)ucwojomuc,
\ubahituhon  weachon agnd Wy

b Cyclo hexy® chiovide 1 wmoe * keachve dowardo

nucleo]o?u ¢ fubltitubion Sceachon becaugse -
bond  sksen 7<3H" o less wm  cyclohergR chioxide +hom

Chloys bén
i Cepclo hex% ch!om?e ) -adom 1o bonhded
o gpd Mbmd c—aFDm hife w Chlo'y benzeve
@ w bonded to Skr hwbnd  C-atom
-} bond  jo wove Shw
chlowbemene and |egs yeackve towardo Tlucf%(j?vﬂr Cup.

0 Tdentify the chival molecle v the folowing panc

/\C{ and Q N\

e o | .
/\*/ o Chiva)l molecude as If confamo
an O gymmehe  C- afOM hich
o denoted by



)1

(@ NO, at meta posiHon
u

’f'ﬂ“’ | ~N
4397 \\O (/5 o)

M -~ f.ﬂ OH . oH ]
=V OH; % e éﬁ 0"
\ /06 N I ¢




(op Qubghtulion of Amino Group :

& NH,
;{@ +o2NH_1+C'{zO ArFHKr = QA-CU&CQJ{-I:({U

60 ap-~,
Awiline
@n SubsHtuhon by Cyano Groul
Ry " CN
@ + CuCN -0;(_&;_?1:2,\ @ + Cu By
nyen
lone. HU 7 C‘SNHA anmff zféenezom'fn'u
CN adk- H0 Ren1amd :
dil. HU ) . Coop “( fahed Hapdnd ey
or Naoy * (lenzofc
o | ( lomplete
Cyan LAIHey CH N acrd Pugalyoly sit)

> ;
benitre NO/GH;"'OH @ afn%awh((pedumb”)
0y Reachion with Metal.- My BY  Gvionayd

¥ Keagepd-
eHey ( Vhfmff m&lthff/ Um
\ ‘ bwrnfd()
(22 RQeachon with Sodfum
r
Wurfe 41 #1q Rxu Ft'H'!;? Kea thoy,
{2 +Na+ AU-(H, @_f_jg ,{-qu‘{-(j/—@
Py Cr o e 2>

(23 Reachon tolth Copper Ollmann Rea thow)

(oI 420 +TK=Y 2= + 04 T,




Cp Reduction

U N Al
@+°?H N oY @ + HQ

(Lenzene

CQP Clechophilic Subbghtuhon Reachon
iy Hodeqyenes undago elecho philic  dubdhtuhon
yeachon MOUJP—L( Qs COYyLbaAQd o benoene
(1 Halogen Quoul b satho and bara divechy
Ha[ogenahbn:

g 7
u
v, + @ Y thu
< ﬁd | ‘
Nitvahow : L, (mojos)  (amunos)

Co NO,
@ + HNO3 e H‘;CO ‘ @ + H,0
(rednor ) o, (Meyer)
i y
“ $0,H
@ +H. 0y — @f L G_?
Friedal Craft ﬂrlkx(lo,hon ”
s (Hy +HW
() +Hu HILPZ Gf "

Friedal Craft Auglabion: ”



Alcohols and Phenols :-
when a hydrogen of alibhatic oy

avomahc hwdvocabons i xeplaced “by (-Or) 9wup
then the compoundo which aye obtained ave

called alcohol¢ and \ohenot_c.

R-H OH o Q- oH
Aliphahc Ry dapcabond Alcohel

@ OH OH
Aromaht  Jupdvocapons Phenal
tr Al called Hydwxy devvaliven of Hudwocaybons

Classificakion of Alcohol and Phenols
- On the basis of no- of -OR groups-

{ ¥ \’
Mon ' Pihwdaic an oy
ohwdxic \ooU{ffM{dTlC»
CHy- OH Ch,- OH (H,— OH
CH - OH Lh - oH
Y < !
0¥ CH, ~ OH

oK o N
© (-
/ O oH

DH OH


PC
Typewritten text
Alcohol, Phenol & Ethers


! 2 1

Primary (1°) Secondavy(2)  Jextiavy E %)
Hy

CHy- CH,~ OH CH~(H-CHy (- GCH,
OH OoH
. Allylic Alcohols
: In s +ybe of alcohos, -OH XL

s ottached o fhe spd hybvidised cavbon Loich
(tcel] attached to o double bonded (avoon atom

CHy, = CH-CH-0H - Fop-4-en- 1-0]

* Renzylic Alcohols :
ben ‘1’& Tn +his kbe of alcohol Hhe -0H

qyoup 4o altacked to the sp3 Aybridized cavoon
which (tself attathed to a benene xwg.

(7 O Benylic alehl

§
« \Itnvlic alcoho! :
o V ny 0 In this dybe of alcomls —OH Group
i Qltached o a double bonded carnoy afom.

CH, = (H-OH  — Vingl Alcohol

NOMENCLATURE :

CHy 3,3 -Dimey| bentan-2-d
(Hs O



CH, - OH Methyl alcohol Methanol

CH,- CH,- CH,- OH n-Propyl alcohol Propan-1-ol
CH (I‘“ CH Isopropyl alcohol Propan-2-ol
OH
CH,- CH,- CH,- CH,- OH n-Butyl alcohol Butan-1-ol
CiHL.=Cll = CH.= CH sec-Butyl alcohol Butan-2-ol
(I)Il
CH (I'” CH. - CH [sobutyl alcohol 2-Mcthylpropan-1-ol
OH
CH
CH - (’l‘ - OH tert-Butyl alcohol 2-Methylpropan-2-ol

|

CH
CH.- CH - CH.,
I | i
Ol O OH

Glycerol Propane -1, 2, 3-triol

CH; - C = C-(H,~OH * Pyaw the Sk o;
CHy By Hex-4-en-2-ol

3-Bromo - 4 -methyl CHy~CH,-CH, ~ CH-CH=CH
pent-2-en - 4 ol "

NOMENCLA TURE OH OH CHs OH

| OH COOH
OFf ® @ \t
PHENOL >
phenol m-bromophenol o-cresol salicylic acd
COCH
H
OH iy
of C
)
N OH

CH

catechol resorcinol hydroquinone p-hydroxybenzoic acd



* Stxuctuse of Alcohol and Phenol g¥oup:

W
H \ui“" ! \ qbvm ‘oq'
\ 0 = [ >, H
H \03]" -7 l'o

. 26 P
The C-0 bond \engy n Iahewo\ 15126 pm oy,
b less than adcohe due 4o

(1) In phenol , lone pais g 0}&\(’36\4 v covyuganion
with Y bovd of awmahwg( “0'“”3 and
acquike pahal  double bond chaxader-

W) Tn phevol Oxygen alom v aHached o
sp? dwbudised cavoon.

Preparation of Alcohols:

. From Alkenes: ( By Huydyation of Alkene)

CHy-CH=CH, + R-0-H —“i OH

ran
when  alkene  keadk with  w akey W E;Depan'zo

pyesene of add catalysed | +hen odcohol YV fyymed
On w symmebacod  alkene , Lohen walnear
molecule 1o added, Hen pwoduct v foxmed
acco“o’dfvg to Maz(«)vmkovff Kule.

% Mechanism:

@ 1O + 1 —— 10"




)
. N, H e

—C- C:?——(\‘)"'-—H + KO —F T 40
| 4

-/
- By Hydroboration- Oxidakon :

L(CHgC =CHy | + LBy H — (CHy-CH,- (Hy), 8

« OH" + 34,0
2 (CHy- CH-CH-oH) S "
+ Blor),

When alkene veack with dibovane ( By He), #hen trialkyl
bowane I¢ formed which glves altohel tay 4he oxidahon
of HyOy im the presence 4 Aodium dwdimxide

From Carbovyl (ompound:

By the yveduckion of aldehyde and ketones
~ Aldewde and
Ketones are veduced 1o the coxrespoviding alcohl
by hwdvogen m e pregence of reagent like
pt, Pd, N, L AlHg , NaBH, e
{ In the presence of Pt/rd we take H, £ west
4 tese hoke QWY




R-CHO +H, - R-(H-OH ..
AMddyde 4 ” o? 1* all cohs!
R-C-R tH, — K- %H R o alihel,
0 H

» From the reducton of carboxylic acid & ecker =

Q—Q’OH + Q] ity > R—CP[FOH -f-fjd

e @ akbo}(l{fl'f Auid Alcohol
Y CAlH4 0
R"?%O'l@ + CelH) s R-(H,-OH +K-OH
!D esfet Alcohel

-From Qrignavd Keagent : _
- “ " when quiqnavd %eagent xeact woith

aﬂd!d/u(de and 85(22\42 + then alcohol 1o Jovmed

A
e P - — -
=0 + Relig-x — >§—omj~x]

R Addutk

,\/c'hoH + MjCOH)K J

R ",©

/R
+H g'/\C:o -+ Qfmj—x —> H-CH —0 MO, |- (+ -OH "'Mf‘ov

g
fozrmalddufdé’ i [*altoho | .

,
i ‘Q;(:O +R-Mgx —> R<ch -0 g L JQ"[IH'DH"L M on
f
R MK & 2eqleohel

# Kekonen  9ive Zaa,?{o/’)o‘é @ oy
H-0H oNp—opt 4+ Mg/
R o « et — fx-omgr 23 770 18
/

3'adohel



| Preparation of Phenol >

» From Haloarenes

Chlovobenzene 15 fused totth NaOH at
623K and 200 atm pressuse - Phenol 4y obtained by

acicidgcation of Aoclium  phenoxide

o~ Nat oH
¢ 81K M S
—[—NCPDH mﬂ I, l

From Benzene fulbhomc acd Benzene 18 Subphonaled

with soleum 0nd benzene sulbhonic acid So foxmed (S
convevted to sodium phentxide o healtng waith

molten  Sodium wydyo xide
SomH PH

O[QUM - ~ NGDH =
@ RS0z @ nt ¥
. From Plazonium Salts:
‘ A diozentum A%t o fovmed

by txeatng an awmaht |° amine with nikous acd
( NaNO, +He) ab AHIK -T8K . Dlatomdy  salf
ave hwdmwlysed to phenols by warming worth
waler  px bY heakvg with  dilwle acids.
N

NH ol
| Nl 2 & . m Y N, £HC
+H wavm Uk
Andline RBentene daronitim Thens|.

Chloyidle



. From Cumenc

, In 4nis me thod cumene is oxidited
m fnt presence of quy then cumene hudroperride
W obfwned Now [t veact u_)IH/\ Ailuke aad

qw phenol  Qhd  acefone

/CH; fCH§
(H~ (i 9 th-C ~0-0-H
L @ @ + CHy- € - (Hy
Cumene Cumen &u{dw I
* Vemyide Yhene ACei-one
* Physical Properties
tling foint :
B g Te boF of altohdls and ]ohenok merease

with increage in  mo. a[) Caxbon alowms ¢ increase im vam
dey waals 4orcec)
&g @otlmj foink ©f burand 1, move Han ethanol

7 In isomevie. alconol, the B.Pt decyeases with Meredse
m !omnch}ng,le R.Pt  {ollows e oxder

I”alcond > 3° alcohol > 1° alcohol

[ Becauge do decypace m Naw cey waol forces
with detreace n Burface aveal

7 fhe ~OH Group m Pleohols avd phencls 3 Tnvalved
M ey moleculay  Fupdyogen Boncling,

. Bl s veDoldenn @-H sanbi—id
( ( | \

R R R R

O-H -

§" 6 @



> Solubility:

| ~ Solubtlity of alcohols and phenols m waker
& due to Mheiv ability to foxwm Hydyogen Bonds with
wajey Mole culey.

-+ ‘The Solubi ity decveaces with Meraase m  Sie q.
alkyl [ axyl ( fydeophebic) Gxoupc.

0-H ~--0=H = O H ~r0 -}

R H R H

o Chemical Propertiec of Alcohols:
1 Ren In which cleavage of ~0<iH bond take place
2 R o which cleavage q —~(C+ oH bond takes place
# Rav in which cleavage of —O-H bond tekes place

12 afcohol > g° alcohel > 2° alcoho!
U Acidic Natuve of Alcohol and Phenol

a) Rxn with Metd .

Alcohols and phenole yeadk with achve
'm‘ehﬂ)g suth a0 podium, potassium and oleminium o
yield Conregponding akorides [ bhenoxides and hydyogen,

AR-O-H +dNo —> 2R0~Na +H,

OH Sotlium alkoxide
~ DNQI
@ + AN —— X @ + H,
Phenol Sodjum phenoxide
OH oNa

@ + NaOH — @ + H,0

codlium phe novide



b) Acidity of Alcohol b cclic mafas 4 alkohd b due
tb the polay natuve 4, ~OH bond,

% In altohel an €@ veleasing qroub (—cH}, - He) Mereage
the ee density on orygen atom and deCvease e polgyity
b -oft bond. Do b it e acdle Shenght 4 alcoho
olfo detreases
Theve foye the ovdey 4 addity 4 different
alohd 1y Qg.-

R RN,
R+ CH, —OH >R3’CH"OH > R-}-C OH

Q
8. why alcohels ave weak acid than comparl to waker 7
A= Th altohol, alkoxide fon iS fovmed affey hemoving H+
ion and (m waker hydvoxide (on s formed affer Femovivg Kt jon
But alkoxide f(on Qs (ess atable +han compave
tb ok iov due to the pwesence 9 wove €@ density
on oxygen alom. dherefore, alcohol act ao toeak acid +ham
(ompave to water,
R-0+H —— RO +H'
Alkoxide ion(lesc Stable)

Q) hudiby of Phenol : Phenal o move acdic w natuye

tan compare to alcohel.

Keagon: The L(onsahon dba_ﬂcohol ahci bhenol
takes place as -

R-OH R~ 4+t

Alkoxide ioh

?H .

\
] — + HT
Q= &

Dye 1o the fughey elechoveqahiv Sp? bndige
ghe g 4 d




cavoon d, phenol to whih —OH 1 akached ,€® density
clecreases on oxygen. Jhig ntvease +he polanty of
OH bpond and yesult m an tnereace ™ iondsahon of
bhevol¢ that 4naf cﬂ allcohole.

n alwhol, alkoxide (ov {8 foymed and
bheno| , phenoxide iov affer zremow'ng Rt [oN. Phenoxide

A 7
OV 13 woye ghable clue to = wesonance “than compare
o olkoxide ion.

Theve fove  phenol b more addic thav alcohol.

g Exblain the followihj obgeyvakon -
0- and b- vitwophenolc axe more acidic +han phénal.
NOy being an elechon withdyawing Groulp when
bresent af o¢tho and  pava - positione coith draw

c® density from beyzene siv Heveby decveasing the
ce density 4 OR bond and “thus woake +he yeleace

4 bwion eagier. ,
/\(" at o0 + ) +/D"'
LOTPRE, e+ 02N

-
p-nikopheml 27Ty 2 _foo
\,;\ N — H'+ he
N\ =
0-nitropheno!

Ao, the -NO, gyoup intensidien the eve chahge o phenoride
ion and s, stabilise it qnd hente Ininease ik acidic
:0: o

Atength as. i O )
gcd™aqg

4 :
Henee DY and pag vifophersl axe move audic
#an  pherl



Ectenificakion of Altohol —
Ren with  Caxboxylic aud -

H-f-
p- (C/T"OH + Hlo-R p— - 5'04? 4’/’&0
/}a‘g Mcohol- 0
Ren with Acd Chlpnde - »
R~ G s H-0-R i > R-G-0R 1D
O

0
., Rxn with Aud Anhwydnde -

RoH+ gL, 1 pp-0R +RLOH
R_,C 7 = 0’ ‘ 0
/!

0
. Estexification of Phenol -

OFCU’(HZ

0H o
Fyyicline
@ + (H,-C-(0 — @ + HU

herol 8 pheny | acetate (esker

OH - ;,’ 0-{-(H,
{ Z rez (onc.
Pheno) CH—§ ' H S04 £ L
0 Acehe gucl

Reackion m whith cleavage 3 c-0H vond takes place:
In Hn ype o reackion, adconol behave 0o a elechophile

o RKn with Hydwgen Halide

RIbH + He 2%y R-U+W0

mixtuse 4 HU + Znl, — Lucac Keagent
3 CHK—CHJ—@CJ) Zode, CHe~C(H- A




Lucag Test :

I” alcohol L' alcohol 2° alcohol
CHy Ha
CHy-CH,- OH CHJ (U -OH CH, - C"'OH
CH,
lHu le
+Zm£ﬂ,_ +ZVIU)_ J Rt
1Ql—rz, . ZnU
CHS—CHJ’O CH&"CM’U CH
th,0 + H,0 (Hy-¢ ~ g +H,0
@mmw -j M
qubeQﬁ O'U'fy 'L'Yb‘ h/ IUYbICL(Hf
heakn apbeass after appears
3 < mwn, T mmecliately,
Delru{dvahom

Removing 4 Loakey fxnolecuk fpom aleohol

b calld dd/u{dmhon o{)aimhol It b an eiminahon
heachow m whlch CON (. HJS(Dq. Phosphotous fenasxiole
C40¢) flumina (AL0,) b used fox dehydsahon dnd

a[kzene v foxmed oo produd-
] | ‘ Con ¢. « Nporr HO
'Cs- ?"‘ HJ gOLf 7 / C»— C 'PL
LK oH
The pxdes g veachiky § Olifferent alcohvls
2 aleohol > ° altohel p 17 aldcohol




Mechanism of Dehydvakion of Ethanol

Dehydvahon o etharol i the presente 4 cone K804
nVolve the “followotn Steps:

(Siep-L) Protomation ¢ alcoho

SO sl
_l { 1 + ﬂ H‘“é-—C—-O—-H
H lc:-—licf O-H +H £-¢
H Protonaded qﬂcchol)
Foymahon ¢ (avbocahion HC@;:{I oroWium ioh
B H '
| Slow |
H—-CI o C—QC’)*H \,_-—if_ H—’C— IC'I' —H:f(O
| | : i
VI )
elimimafion of Yroton
H H . /H +
Hﬂé}C"L (/___,_; H>C = C\y +H
”{ "; Ethene.

Ox\dakon-— oxidabhion % alohol 1nvolve $he :ﬁnmah‘on cé
(abpn -OXYGen bond toith Cleavage 4 an' o-H ! bord
and ‘C-p* bond.

. ' N -
H+-C- 05U > =0t H,
[

> Gwis pvocess 1 also known as  olelugdvogenation

Pamayy Alcohol % It is oxidised info aldelwde twhich (s
{uvthey oxicdused inh gn acid.
L
CHy-CH-0H BL Cryecro —L> CHy-C00H
O Atdende Acd.



Secondary Alcohol
Tt 1S oxiclised info Ketone wouch 1y

/lguﬁhev oxidised inh acid

CH K,Cr,02 Wt CHs
INCH- 0K + (0] — B Nzo —
CH "'}',fgo CH
Y 1 (o]

CHy coor + H(OOU a

Tevtavy NCOhol :
'y noF oxidised m oxdi navy

conciion but  im Jrhe pesence o  Choh o)udmg
agent, @ Miktuhe 4 cavoorylic aud i formed.

- Pehydrogenatton
CHy- CH, -~ OH 0; , (- CHO + R,
C
PS},CH-OH L Pincco 44,
CH, cny” .
o CH, In case 4 2
;3 Qy If altohol, dedu, -
ch-C-oH — 1 > ¢ |- dahim s
J ] CH place.
CH, :

Rx" due fo -OH group of phenol

RxW oith Ammownua

e e G

Ariline




o Rxvi toith Zine Powder —
OH

A
G e @2 ne

Phenol Renzene

‘R Wit Phosphoxous Penta chiovide (PU)
oM

7
@Mar > O + POU, +Fs

Rxn due }o benzene ring of phenol
Resoname m pheno!

‘[\
Hgéj <> @
(I) (II) (HD (IV)

ks a vesult o resonance , elechophilic Aubdhwhon
Rxn takes place ok osz’hD and paxa pogihon

Nitvakion 5
oH H
@ el Hify, C( ﬁ Ip -nilvo
1%~ 28K phenol
f hewol O- NIIYDMEhol

oW (onc: HNO, ~NOu NO,
@ > @ <, 4, 6 - Tyinihophens]
¢ Gicxie Add)

NO,



The oxtha and laya ($Omey can be ¢epavated
vy Skam dishlUahon . o-Nihophend is Steam volahle
due to inlygmolecuday H-Bonding, while p-niho phevol
lh less volahle due 4o intr moleculsy H- Bondir\!? which
causes the 45s0ciahon 9 molecules

Oxn /'O'l';_, Y
ey’ HOLD-NSg o (2-n2y,
O - Nitwphenol b- Nibophenol
Cintra molecuday H-Bonding) (Tntey mole cudav  H-Bonding)

Kolbe's KeacHown

Phenoxicde on & move Yeach've than
bhenol touwavds  elethophilic  dub. weachon. Fhevefoxe

when phenoxide on  yeadt woith €O, , then salicylic

acd it foxmed an a pPyvduck. Thig Yeathon 1S5 called
Kolbers Reachon

OH oNg, o oo
@ NaOH @ ) (O, @
V) (e
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Amines

These are alkyl or Aryl  desivakives of Prmonia

! RSNl RRARAY:
H =N~ R-N-H RNt - IN-R
Ammona Ltamne  amie  ECamine
yuclure of Amines
/@ Structure - f’b’{jf)ﬂaﬁ pyamedas
SN 2 Gond Puv +1 lone By
R Rybaict- = sp3

. Nomenclature >
CHy~CH, - (H, - NA, ﬂm/;cw -4 -amine

(P INH = CH, ~(H, N -Methyl efhan amire
NH

@k ,ﬁ—ﬂ(?Q(aye /\rg’f == Amma Folue e



NCERT auer B??\f@

R TUPAC mame. | (T? 20l )

CH,-CH_-NH, E'Lhylam ne Ethanamine

CH-CH-CH-NH, n-Propylamine Propan-1-amine 8
CH,—CIi—CH, Isopropylamine Propan-2-amine ( ‘) r Q q— é 'r b
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