Learn Chemistry Online

a”.n,.n.r.ﬂ:r &LVl g rd
.

AY ) ( .\._.q.—,_._..._,ﬁ,rnk ) n.,__...(.,..._.\._ (L COY I_I,_..—H

— White _.,mfm consists of seven n«..goam colours Viz. Violet, H:&..mo. Blue, &veen | Yellow | O«Djam

and Red (VIB&YOR).
— When white light falls on a substance , any of the .ﬂO:oB.Sm Situations m™ay Q¥ise —

() The \ignt may be ﬁogﬂ.mwm_m absocsbed. In this case the substance appeors to be black.
i) The light may be Completely veflected. In this case the substance oppears to be white-
Gy The light may be vodﬁaﬁ& absorbed and ﬁQ«yn,_o:m ~veflected.- In this case the substance

oppeass to be colouved.
The colouxr of the compound s that of +the veflected light. The oppeavance

of the colour oy be Jdue to Dﬁaoﬁm of +the .ﬂo__ocu._jml
@) If the compound abscsb o mﬂjm_dn band , the colour of the compound S +the

Dogf.m%smﬁwgq& colour of absorbed :mzu.
(b) 1§ the compound veFlects Oﬁ—m_ one bond and abseovb vest of light , the colour of
the compound is that of the weflected \ight

— Tt sShould be moted that If o sSubstonce is colourless it dees Mot T™ean thot it does ot
obsovb any wadiation. TIn such case, absorption takes place but it falls outside +the visible

dpjmm of vyodiation . (-€ either it .'wﬁzm. n the ,_3T9aﬁwn~ or In the C_WJ\OC._D—NW .d.ﬂ&._gmw.
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Table:- Relationship between the albsorxbed and weflected colour of white :m_:.?

Coloux yeflected
ZD,\m_mjm.ﬁyﬁjgv ﬂo_or_rd. pgﬁvu‘gnw hﬁ.%—v_mgmqgg*& 00~Ogdv

400- 435 Violet mﬁmms

435 - 480 Blue

480-490 Greeen - plue Ovange

490-500 Blue - gween Red

500-560 Greeen Puvple

560-580 green Violet

S580-595 Blue

595- 605 anjmm Gyreen) - blue

c05-1750 Red Blue - gveen
~The vamge of clectrornagnetic  ¥odiations olbsovbed by a molecule depends upon its olecular

stsuctuxe.

- ﬂo:oﬁ._jﬁ theocxies mwcmj {ox DOddm_o.TSm colour withh Mmoleculary styuctuve: -
(D) Gwaebe and Liebevymann i:moqm. @ Modevn ov electyonic theovy of colour
@) Witt’s theory ©@) Volence bond thedwy (VBT)

® Melecular Ovbital theowy(moT)
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— Jyes ave those coloured compounds which wpon tveatment with textile fibxes , paper , leather,
hair, plastic , wox , Cosmetic bases  impast colour to these okjects.
Thus , all coloused compounds ave mot dyes. To act as a n_a.w o colouved

compound M™ust have +the ho:oﬁ._sm chavacteystics-

() T+ youst have o suitable colour.

() Tt should get Pixed on the -matewial te be nwdmi.
i) When Hixed, it should be wesistant +o light, action of water , soap \D_m¢ro%mwm_:¢ etc

(v) Tt should be wesistant +o 0«@05,_0 Solvent Dr%.w.:m n—u.m D_mﬁj._jm.

> Classr cation ot dyes-.»
1 OnNn t™Me EW..Z\U O* tThe Souxce - Natuval and synthe ﬂ.,_n.... pL_ ﬂ( S % -
i~ - p— — ¢ LNea — —

Natuval o_amm - Indigo Cofm.n_amv and aliza¥in ( ved mdmu
Obtained Fyorn Coal-tor and hence ave called as coal-tar n_dmm.

~

- mdji,mf._ﬂ n_amm.v
IL- On the basis ot w%m:w constitution
The colour of the dyes depend upon theix chemical composition and the Ffunctional

—

geoup present.
— 0zO0 dyes, Nitro mamw‘ n1troso m&mm\ #«.%Tmsa:sm?cdm uamw. anthvaquinone mmmw.

..30:@0..& L&mm\ pPhthalein D.N_bm‘ acxidine Lamm ekc.
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— Acid dyes ove seodium salt of azo dyes no:wn::..:m sulphonic acid (- SozH) and no,q_oo&__n

ocid (— CooH) groups -

Example:— Ho

© ® ©
mﬂwPOumIO‘ZHZ OH ZPO.um1.O|7_”Z

0495@61 I OdDjmm- 1L

® ©
R8s~ ) nCehon

Meth a_ 3 § o.ﬁmm

{ LASIC QOUES s
— )} -

— Boasic dyes ave salts ot bases Sbc‘_:m amino or alkyl amino group as auxochromes.

O-+=rO- Q=

Aniline vellow RButtey yellow
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— These a¥xe water soluble a&mm which are o_.;mnzm applied to the fabric fvom an aqueous
Solution. These involve Iqujor.s& betwoeen the n-am and the fabwric.

NH2

OH NHy
NO,
o SO0, Na So,Na
NO2 @rw © SN
Maxitius yellow ﬂo«ﬁo red

(d ) JIINSPEEDIVE QA HES
. ( /,*

T These ave (Woter Insoluble dyes and ave applied to the fabyic from o dispersion.

— dispession 1s ynade fom ,_w:aim divided o_dn ond soap solution "N presence of vgb.,:m._s,w\
agents such as phenol, cvesol o¥ benzdc add-

0 NHCH,
Celliton Yast blue 8

0 H
Celliton Fast pink B



Learn Chemistry Online

) .‘m.._.f.l .L...._.:.
— These ave wate¥ insoluble dyes which can mot be applied nf.qmmi& to the fabyic.
— TThese D_amm ave a_ﬁ\.fo.:m seduced to o soluble colourwless .ﬂcdﬂp Cw;:)m a Jﬁmn&c:na.jﬁ\

omm«iﬁ.

Nas0,0

0 H

H o H mo,wzp
Hv&ao?:m..&oﬁj q:m_,mo sol O

£ = | e ¢
} &QACT J& - eSS )
e

— These uamm Contain o functional Jroup which ~eacts Q?mnim with the rao_...oxm oF amno
group of the Fibve due to which the Colowr of +the mamm fobwic s fast and hos a

_ojm \ife.

devivative of

o
N — |
n_lAU\\NL 2.,4-dichlovo-1,3,5-t¥iazZine
Dye

Lngryoan o LF S oY NSOIUDIE o ¢
\J A

— These o_anm ave obtained Um quf:m Xeackion of ,urmsoﬁm, naphthols, 05@93._:% 0% awinophenol

with digzomum 8alt
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ZOPIO‘ - Zlm

pas sed

Nosdant 14e

o .J:w& can not Qdm the .ﬁow,..._n o_.,dmnia~ but wvequive SOMe oydant ,

— Mosdont acts as a .u,,jn::m agent between +he fibve and o_am. Metal ions ave used
Pox acid dyes as ymowdant but for basic mam.m +anpiec acid is used as the movdant-

— Same n—dm Porms diffevent colouvs n_ﬂvmjmd.bm Uupon the ..&vP of Ynovxdant used.

— Exavmple: - Aliza¥in sed mmSmm Tose-ved shade with AI*3 ions. blue shade @ith Ba**ions
Ted with C3'e¢ and Violet with 3m+~ DS -

z)\((:—..))\:\( Fobyic
5 &
-~
ub_/pll_,:o«n_oﬂn
o) (8]
" Alizo¥n — oluminium -+ibxe complex

Qmm ( Rose wred lake)
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— Methyl osange is a azo dye In which ayomatic System s linked to aZo {voup (—N=N-)

-~ Azo o_xmm a¥e also known as (ce cwlouys because these arve mm_5¢5mm._mmm at low temp. (273 K).

A nthesis
d]

- Tt s a "nonoazo mam and is synthesised _ua ﬁocﬁvsjm ot Z‘Z-Lrsmwfm_oﬁ._::m with sodium

salt of diazotised sulphanilic acd-

® o @® e NaOH @ o
Na.SO, l@\ N=NCl =+ @lzﬁnzva o> Naso, |©\ N= N I@lz (€H3)a

Diazstised sulphanilic N,N - Dimethyl - H,0
ocid sodium salt anline
|*sopexsties: »

and is also :m_.é.
— It is used as Indicator In acid base *itvations -

— In basic Solution the <Chvomophove is azo quoup Cwhile
" nﬁfgﬁ. mam.mbg i azo chyomophoxe
.. S @
e - ) H
wo...v _7_ — N | —[_ﬁhIwUP < — mw
callwngtie 3
oHe

yellow (basic med{um)

3m¢sa_ oqojmﬂ

Zmi&. Ovxange s Aoan.m used fox ma:..m purpose because its colouy is Mot stable ¢o€om7.§m.

Its coloux nsosmam to gellow clove pH 44 and changes to vyed below pH 23:L in Solutions.

M  acidic solution +he chw¥omophove (s

,\\ p-quinoid chyomophoxe

Red ( Acidic Tnedium)
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- 3t s O bisazo dye and Uajajwmpumn ﬁG ro..Iu._.,)w veaction of +tetwzotised benzidine ﬁ».k_.u_n:,_:._o
mé?«:&: with twe Molecwles of - naghthionic acid.

z_wb-. Z.Ir
H o H
S0,No Tetwzotised benzidine So,Na
e e " 6
o~ Naphthianic acid o~ Naphthignic acdd
( sodium salt) ( sodium salt)
—2Hct | Coupling
b
Nty NHa

®f
O(.g
@F



Learn Chemistry Online

- 97@0

ved % O divect dye which give ved Colouy +o cotton
- I& 18

not good dye because the colour changes when the acid is added
— It e Uused as an Iindicator

in acid-base titvation
- Jt i blue in

acidic solution (below pH 3) and ved in basic solution (above pH 3) cue to
Tesonance among the ﬁo__ocu._jw canonical fowms:

Ny NHy
somavAY e e
ﬁo.:mo Yed

m.ObZP 8&29

( Red in base)

to

ot @@ e

..8 ( Blue in o<id) So _,Mw
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Malachite 16 e

— Molachite gseenis o txiphengl methane dye-

— Dexivatives of +d€rm§a_§m§osm contairing —NH, K — NR, and —OH groups In the wing ave
called j.%fmsmiﬂmi,osm dye Wwhich ave qeverally  colourless (leuco bases).

— This dye iS5 called malachite gseen because its deep Jueen colour vesembles the <olour of

malachite (an ove of coppex).

”l- . 1LT©12?I@V~ \&Mvvzﬁmz%w
H, S04
N H 2 4 @nx |
CH=0 + >
@l J : —H.0 /@ ZAﬁI v Oxidation
# H T@Z (cHy, 2 32
p—

e PbO CH.COOH
- L euco base n\ 3

DQ:NDEG,.N_&Q N,N- dimethglaniline

@ ) ’ _./_.cnx%w blzﬁnxva
@ e . +C\ Hc( C
EHy zlA “YnuA =N(cHy), ¢ e @.n . =
2 H,0 / \/©| v thva Oﬁ/@’ N ﬁthUN
- 8

_.,w,_,.[o H

Malachite geeen o_a e

( Guinoid stucture) Cawbinol base
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— Malachite gseen can be applied +o wool ana silk o:«mﬁim but fox cotton 1t meeds

tawmin as a Tnovdant.

— In prvesence of acid 0¥ base the colour of "alachite green fads m_oru,&. In basic
wedium 1t fods due +to the Fowmation of colaurless cavbinol base while in acidic medium
the coloux fads due to addition of HY to the Free n:ﬁamwrm_ﬂcé.go &«OF%.\_.rn#oho«m.

chonces of —wesonance will decrease anad coloury would fade away-
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= ﬁ«d.ﬁd.. viclet s a +m_xw of +d%,:msa.§m?osﬂ dye.

~ This dye is obtoined by heating N, N -dimethylaniline with cocl, hv:ommmjmu.

P imf©l NCH2 e ( \@I N(CH3),

=

L , 5\, .,_
/,.hm._. o -IT@! N(CH3), / /@! N(CH3), Michley's Kketone
iy

N

(=] - \©| ZﬁﬁvaP C\ \@ ZﬁﬁquN
Cl hm_._uvpz“A Y C = ﬁnruuzﬂ\ v\|
/@I N(CH3), —R,0 ’ : oﬂ_ N(CH3),

Q&mﬁo_ violet
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~ The coloux of the naawwo._ viole t dye cepends upon pH of the solution.

®
N(CHy), HN(CH;),

ZmQE& acidic solutien wﬁ.u:m__a acidic solution

Singly charged ion (purple) eoc,_u,& chatged Ton (Gueen)

®
HN(CH;),

@ @
hn:uvpﬂl©| C “@H N(CH3a),

Move m..Jd:m__g acidic solution
“Tiply nro«mpm N Adm:osv
(o.uu little chance oF wvesonance

305£+nn¢£ijm of ks, m*osa_u.djm pad and +¢vm woter's ¥ibbons and as on wdicator.
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— Condensation of +wo wmolecules of phenol with one Ynolecule of phthalic Oﬁrdm«.im N pYesence

— 1t s insoluble In wates and colourless 1N

of conc. H,S504 gives phenolphthalein.

o & o

H H c—1
+ Conc. H,504 \
. c
8 AN
Oﬂzﬁ\lo —W,0 ©
)
N, Phenolphthalen

/O NI

I+ is mot used as dye but s a vewy good indicatoy ' acid base titrvation.
ocd lbut becomes soluble ovnd o deep Yed

colous (pink when light) n  basic wedium because of ~vesonance ﬂﬁ<o:§>m qunoid Stwuctuye.
Howevex, in presence of excess of alkalf , it 9@95 lecomes colourless due o loss of the

D\E«Jo.ﬂ Styuctuye.



Online

HO ,0—H HO o HO p®
e Y7 SN o 0 S o § v
c—0 P T " R C—-0H
\ R
N
o
Phenolphthalein Red Colouxless

CColouxless)
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— Condensation of two Ynolecules of wesorcinel with one wmolecule of phthalic ojsamimm ot 413K
o¥ at 383- 393K In presence of oxalic ac\d gives Fluososcein

e ey Y
IOI )55&&. oxalie acid /Qﬂ@\

—y
I

> .
n.......O, 2383 - 393 K Q/ L

Fluoroscein

{"l.-o

— 1tk 15 a ved powder nsoluble n water but dissolves [n alikalies to give a brown Solution

which produces o vewy mﬁ..ds& %m,:o.b,_mr gveen Pluovescence due to fowmation of anion(Uvanine)

RS HQ?I, 28, XY
, —H0 ? o @
Qn = @1 _8nS

Usanine
Yellow gveen h_cqa escence.

v
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— The sodium salt of Ffluoroscein 15 called Urvanine which is used to &&ﬂ wool and silK

— The daxk ved colour of +the dye is due to existence of two quinpid sStwuctures (para and
O¥tho quinoids)

pseeg TOL
Qm 8@ _8nd

p-quinoid o0- qQuinoid
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O Fuming

O O
H,S04 0, H S0, Na
() Leem T —= - Xy
413 K -HLO
O O
A nthvaquinone
O™ = OO A
< - Fuse ,ander

T.ﬂm SsSUTC

y

v

— Avnthraquinone used for this purpose can be obtained by Fziedel- Cratts seaction.

o)
@ Arhy- Alcls pmo+
Fsiedel Crafts “H,0
an—o.m._aj o? oM

Benzene

vr*fo.: c 0- Ben NO&—UmvNo,_ﬁ acid Pj\rfanoblﬁ_sozm
An T&D_)q,ﬁru
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IE,NoiJooncqmmjﬁdamm«m00¢.3¢5mm0x30*?w w_c.nom..mm called dc.cmi_amu,_n acid wWhich
on mﬁwugoin o¥ acid ramdodmm..m m.::.o.m alizaxin.

H® oRrR mjﬂaj:m

CrcH8Cies + HPO
intin p (Hyawolgsis)

DFUmAwrmd._D acid

> CH0,(0H), + 2CH,0¢

Alizaxin (lucose

\ >:ND«.5 ._mo. .qF_om_ dmm nxmm«ﬁ:._sm ﬁosiuoﬁjm Esﬂnswcm,_._::mmoj YmDTSM.
- ™Mp. = 563 K

— Jt 12 Insoluble in watey ond alcohel lbut Zm_:_u soluble in alkalies <o give purple
Solution.

- Used as vc%@b.:sw.
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- Hso__@o is the oldest vat n_m.m with India. as its place ot oqﬂm....: and is OTED,.D,:m called ﬂsa,.mo&._J
- I+ is found 5D¢:,_B=M in  (ndian plant , \..S%.%oxmxp tinctowia and the Euvopean 165&. t{satis tinctowia

0s m_cnom._n_m. of ._3m_oxN__.

— Acd o mjwugoﬁn Sao_xo_am._m of indican d,_m_&m ._jouox&_ which on aerial oxAdation m._cnw
wsm..mo.w.._j. = "
Ho
"V . o F \O HCl oY HA O\ OH m__
OH - v
o s H 'y Enzgme g M H 1
& N
X A we
Tndican B- Glucose J_
— I -
Hjmoxa_
H
o |
- Aewial
Y O oxidation
H

Hs&&o o¥ Hso__.@obn.a:
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IHso:mo_n_j can e synthesised by hO:oE._jm thyee nethods —

grenesis Li1830)-” OH 0
\ 523K i
H Heat H €=© N@OH,NaNH. c
+ Cl— CH,CO0H > ! > V
N ~H —~HC| N ~CR2 —H,0 _ﬂ._
_ _ H
Aniline - Chlovoacetic acid o
_ H Hsmoxm_
o] |
N
@mwuw\,O Aevial
N < "
| © oxidation
H
Hsnrmo ox¥ H:o:moﬁ::
I - 1 \n 4 C 4 I « OI
523K
COOH Heat COOH NaOH , NaNH..
+ Cl— CH,COO0H > > /V\nooz
N ~H —Hcl N-CH,CO0H  —H,0
M o
Antheanilic ocid Chlovoacetic acid " J. Hsmoxa__n othd
N
QX0 e Q Y |
N < g
_... N oxidation o_mnoa\UOxm__nf%
-COp

l._..sn_&o ox H_.imao.m_: H_.._o_ox&_
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P o sical | v_,

- Hj_\m.,@DTj ¢ a dosxK blue Dnu.«jvoc.jn._.

- Mp- GIK
— I+ is insoluble 'n water and many other O&@Dj.,n solvents.

A3 e
4l U LICS ¥

on ,ﬂmon%ui with alkaline sodium Sa_uomﬁvf._&m , 'nsolube muo:mo.cj i veoduced ‘o soluble

colouxless Fowm (leuco foxm). The cloth to be o_dm& s soalked in this alKkaline solution
ond then expessed +to aix when it impaxts +the 0«..@._59, blue colouy to the cCloth <ue to

aevsial Oxidation.
H _—
o | , I}
N nnn.cn»..gw Qﬁ\/@
N ~ Oxidation YV wo
g = H
H:D:mo o¥ H?kaom_: H_)n:mo white
( Leuco fowm , soluble n watey)

— used as &am. on _qum scale due +to the lﬂo:ocu,_.s.m Da.(ﬁsﬁ&.mm.
Gh) mizwim.mn :ao:mo is much cheaper than natuyal ﬂsm,_mo.

(iy colous is excellent



Learn Chemistry Online

- - A +\n o 0 \ a
/olence - a cthNegTw ﬁ _/C_..W,_\. »

c )

— When a beam of :@Zn falls on a olecule , it absowsb :mZ. of P?_U«O_ux.,o;m mjm,qmm and
gets excited-

= The Fu0<m.m3®*7 of :&jﬁ. absorxbed depends upon the diffeverce in the enexgy ot MdOCjn_
stote and the excited state (LE). The gveatex Ts this diffevence , the shoxter is the
Eo<£m5m+5 of __.m7¢ absoxbed -

— Fox example , m_.l_..&_msm s colouxless lout naj,,_cmnkwn_ _uo_m_mSmm roijm ore double

bonds arve coloursed.

- Dnmoad..ﬁm‘ to VBT, the wnolecule of m¢sa.m5m may be ,ﬂmmoa‘mm& Qs a wesonance rag\.,a
of the +two structuves (1) and (1) wheve Stryuctuve (1)is For maof:?n_ state while
stxucture (V) is fox excited octate. The energy diffeverce between these oo states s

quite large ,due to which \ight (photon) of very shost wavelength (in LV yange)is absorbed.
This is the Yeason why Sthylene appeass colouwless.

o ® e ® Exited state
O h._v AE = hu= (IJM.
e% .
AE &K
CH.= CH |
0 - * twound state
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lifm3+fm5c§gdoﬂo_oﬁ_o_mfou5am,_5 nﬂj,wﬁmn}._ﬂj._sn«mnwmm*sm wavelength cﬁo—ouo&i%
alse increases.

— miogﬂv._m.ul n./lIN.,.ll ﬁIu..

CH,= CH—CH=CH, CH,=CH-CH=CH—-CH=CH,
mtj&.m.jm 1,3- bubtadiene 1,3,5- hexatwiene
ygpvn = —I\m nm .ygnyvn = 27T '/ Vr?QY =258 NM

— Based wupon such obsesxvations, the .ﬁD:oE.:D& mmjmd.o:.wa&_,a.:w coan be Yrade -

0) When Drbﬂwmn_ structuxes ave involved in yYesonance , thewe s _Oron,q._sm of mjmd&wmm of
both the gwound and *the excited States-

(i Chaxged etsuctuxes contribute Mmove to the excited state than To the gzound state.

(i) Lovger i the mumber of electvons invdved in ~Yesonance , smallex s the enevgy diffeverve
between the wxocﬁm and the excited states hence _93&@« is the Sccm,msmta of absoxption

— Hence & may be Concluded that the colous of a compound  will depena wpon +j~.?:08..<%.

o) Extent ot rD_D.?,dﬁn-woj,_ -

— The M™Mose extended is the hay,wcmoioj Qveatex is the contxibution of the n_ooﬁmma
nosﬁd,.gi:m Loxms and hence longex e the wavelength of abso¥ption.

V@ p-Cowotene (pigment present in cawot)
Qﬂ%\g}ﬁ\ﬂj\ﬂ\ (ovange wed) Amay = 478 "M
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(D) F¥eseyx M ~thex mu_
—The pwesence of both electyon cu..wfo_,qocu,.jw, oy electson n.ojotsm g¥onps at the ends of

the noﬁuﬁmnwmo— m&mwm«j will extend the Do«dcwo.ﬁg: ‘uvther and hence will incyease the
conteibution of the nroﬂm_mn_ styucturves towarsds the TYesonance Y&w«.&. Thevefore the

Eo<m_m1.@.n7 of light absoxbed becomes _Qjmmd and nmmﬁm)\o.:& qoes in the visible dm.@.:uv
ce., the compound Oppeas¥s <olouwed.

- - NO NO2
E xample NH, N0,
colouxless _ .
Colouxless olouy pale yellow Dowk yellow
p P 204 nm Amax =230vM Anax = 280 M " W™ 375 ™M

_[mxmi.:
— Resonance PD& a major Tole when the ﬁo.acmnwm& m&mﬁmg " Oa.?_v_mm.m_m g !
this DDEDﬁQ»..?& s &mww,qum& _om Stexic Odoo.un:j& , Yesonance will be westyicted o¥

inhibited ( stexic inhibition of wesonance). Conse quentl such compounds woill SN
a ED,B_mjmr.j which s shorter than expected. Tue t© this ﬁjmmﬁw,w& ofF co\our 1S eithey

decseased o¥ the compound becomes ﬂugﬂnwm,m colouxless.
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— When an atom o¥ olecule oabsoxbs enevgy in the UV/visible ;ﬁm,m_..ojh it ?Emdmomw
excitation :3<O.55m tsansition between electyonic enevgy levels.

- These +tyansitions invelve promotion of an electson fxom an Occupied OFbital ﬁ?ad;jm Stats,
to on uvioccupied ovbital (excited state).

- Gienewally the wnost pyobable txansition takes place fvom Highest Qccupied Moleculay
O~¥bitals (HOMO) to Lowest Unoccupied Molecular Owxbitals (LUMO).

-> HO __,._.,,“ O
— o oxbitals (& bond)
- N o¥bitals (® bond)

» LUMO.
— o * orbitals

— ™%  &ybitals

—

" ovbitals (mon- Uosa._sm ovxbitals)

h [ - - . e s - “i1 IS S
> Enesgy (evels ot vVoavious noleaulay Owbitals) =7 V& FIoUsS  electyonic CransSIfioNs
* . . *
el 1 «— N> % yvavxiable 1. Fyom o ovbital to o* ovbital — o >c
A% . * . e
3 . ) ovbita - o > K
7 \_.\ e ¥ ~200 M| 2 Fyom o ovwbital to & ital f
. - (wealk) 3. Fyorm & ovwbital to ®’* ovbital — T R
o> o - < A->nR* >\80nM *
Pp— x (stvong) 4. Fyom " ovbital to o* ovbital —» M2«
(strong) S —— > TY <180 v s. Fyorn " owbital to n* ovbital — Mo w¥
Lv

(weak)
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— The oxder of mjm,qm._mm Cow vaxious electsonic transitions is as follows -

- ™ > c>SNR* > uﬂlvﬁi > ;JLun-m. > =

—
r

Decvease in enevgy (o¥ increase in wavelengy of absowption.
— Out of all +xansitions, only & > A”* and N=>n* tyansitions can occuw in UV Yange.
- The M= 7* tyansition wequires mMinimum evnergy and hence occurs at ﬂojmmx\ Enc_m_mjmfy
and such tyansition 1s o_cuoam less intense because the electsons in the ™mM-ovbital axe
pexpendiculay *to the plane of the - bond (ond hence *o the plane of =~* ovbital)
due to Wwhich the BOGDG,._ZM of the jump of an electsen Pyomm m > A* owbital is vewy
low O% Zexo Dnno&m..i& +o m.u?...sm?..m selection vwule. Howeveyr, Vvibyvations of otoms
_oa..jm about o partial ovexlop between the pespendicular planes due to which n->n*

+¥ansition does occus, but Dj_m to a small extent.
N> A¥* tyansitions in ﬁo,iuos&_ Jroup can be shown as Follows-—

-s * - 0
Se=0 Ji% P » SC =)

— Fustheyr ~A—=> T* twansitions ave ove intense than N-=>7* tyansitions and hence ave

vesponsible fox colous.
Simple alkenes, such qs .m*f_m—m_am. absorxbs at 175 "m. But §,3- butadiene absovbs

at 27 "M due to presence of +two double bonds in n.QﬁzmﬁmD.ﬁ._Q:. This .530.,@ e nxﬁo.ESmm

as follows-
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= A double bond consist of two ~"-M0Os - one SOSQﬁsm and the oOthex 05+.._oo:q::&. But

Wwhen two double bonds are ksought into conjug ation , foux MOs ave fowmed - two of
O.nncr?mm Um a poay of clectyons each, while

these (Y, anad W,) arve UOSn:Jm oand axe
the other two (W3 andy,) orve Djfﬁojﬁ_;m and oaxe unoccupied.

715 nmM

1
t

L

=
T s S :
! 75 M
ra
e

1]
11" rt ﬁIN”AHIul

CH,=CH,
CH,=CH—CH=CH,

Hig Moleculary 6Ovwbitals 6+ 1 2-butadiene

— It s cleor *xom )m,_@. ¢ﬂo¢ due to conjugation the enevyy of LUMo (W,;) is decveases
while that of +the Howmo (W.) increases, +demwm_ D_nna\mo.my.j& the gap between two &rbitals
oand hence lessexr amount of enevyy 's Yequived for the ‘rans tion .

- S50, Wwith ..Sndmo..m.,:m noi,wC@DLﬂ.% "N double bond | ﬂﬁm;.dd qop between HOMO awnd

LUMO decwseases and hence EQSm_msdmf 12 Incyeases.
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217 nm 258 nm 288 m
mid_msm Butadiene Hexatriene Octotebtyoene

( _.Q As COY «_, :_,mv_.r»fp.,. N INCTreases, the ene 1& 3. .& _..K__\,
L/ HOM O ana LA JVC U_ ecreases ana QDSOsP
Shi+is O | Y _,.@rJd LOQNJE __.,_.1..,_ a+hn
- 3 O oY Q

In case of st@.«. mo&.w:mm ,CHy(CH=¢H) CH,3 where M>S, the obsoyption band occurs
ivn the Vvisible dm@oﬁ and the compound appears <Coloured.

Fusther , in case of avomatic compounds , as the wmumber of fused ,.‘.3mm,_32.momem~ the
positien of absorption appyoaches +the Visible dmm_.,od.

q¢ QI 9eee 4666e

anvrwro._mjm

Anthyacene Naphthacene Pentacene
Mnax> 275 nm Amax->» 375 M Mnox = 474 NN Amax=> S80nm
(colouwsless) ( Coloux\ess)

( yel\low) (8\ue)
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