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Chromophores: examples
Chromophore Example Excitation Apaxs NM E Solvent
C=C Ethene f1—=>T1* 171 15,000 hexane
c=C 1-Hexyne n-—=n* 180 10,000 hexane
- n > n* 290 15 hexane
o et n_>n- 180 10,000 hexane
. n—>n* 275 17 ethanol
e RO R n->n 200 5,000 ethanol
C-X; X=Br Methyl bromide n.->o* 205 200 hexane
X=1 Methyl lodide n_—>o* 255 360 hexane
59
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n—>n* and n—n* Transitions

Most UV/vis spectra involve these transitions.

w—»m* are generally more intense than n—w*

Amax €max type
C,H,,CH=CH, 177 13000 K—»m*
C.H,,C=C-CH, 178 10000 > 7>
I(I)
CH,CCH, 186 1000 n-—->c*
o
(‘H,l("()H 204 41 n—>mn*
CH;NO, 280 22 n-—>m"
CH;N=NCH, 339 5 n—>mn*

Conjugation — most efficient means of bringing about a bathochromic and
hyperchromic shift of an unsaturated chromophore:

oc: Amax M £
. 175 15,000
217 21,000
S . 258 35,000

ll,_ T' atiiinsiiiaaiiinatiianite Sifinalan ik . 465 125,000
o atens

L" n=>=x 280 12

S & 18S S00

Ill n=>ax* 280 27
e z>nT 213 7,100

—
| S—



g Adgd 3 A& ) Y il jia

Chromophore

3. Conjugation of C=C and carbonyl group shifts
the A, of both groups to longer wavelength.
e.g. Ethylene has A, =171 nm 5
Acetone has A, =279 nm 1
H,C=CH, Hyc” CH,

Crotonaldehyde has A ., = 290 nm

O
[
C
H,C S -~
2 \/ CH3

s gara anil (3llas :auxochrome (Ol cljjae) ag S gussy!
Al i Bplia 30 (ggind Aania dsgana Ao duag Sgus)
013 (o5 1) Clegana Jia (n lig SS) B Ay 5
@5 Lag (Al Jlaal) B dadl) palad ¥ 4y . clingllglly
palaia) (e a3 LS eegiadl (2 ajday Caag 13) Adiyl

alaiay) daga sk o i3 of Gl bl
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hyperchromic & )

E 95 sl Jadl
I . Jadll e& bathochromic shift
IE mm:c! -—bmhochnmut Z\E,Lnd‘ C\:[}.l‘ U"! ‘%5-\:” ‘.53.“

JIshY) g sl Jalal Bjsaal
S (581 5a) Jbd) Ansal
Labaiay) Bad A 5alij Al
joo blue red 30:0 A (nm)

« Bathochromic Shift (Red Shift)

* In alkaline medium, p-nitrophenol shows red
shift. Because negatively charged oxygen
delocalizes more effectively than the unshared

pair of electron.

© Alkaline li:j
medium

p-nitrophenol
Ao = 255 nm Ao = 265 nm
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g_‘ Y JS J:"‘:."G'“ ‘J’A‘“ hyperchromic

hypsochromic shift :

L ) gk i) ) g2 b

335 O3l Jalad Biraal) dlianl

<) L gal) byl e

X ga Balyy Al (@Y )
. pakaia)

>
* >

400 blue red 800 Alom)

Increase in conjugation, increase absorbance of light to higher 2,
bathochromic shift with hyperchromic effect

Go G20 OO

, f\

S.0p
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- Hypsochromic Shift (Blue Shift)

- Aniline shows blue shift in acidic
medium, it loses conjugation.

Acidic
medlum

Aniline
Aax =280 nm Amax = 265 Nnmaa,
NS

0 Aaga g Al 09t ISy Ol B e ) esall 09
g9l Olgll Ga e O gl Lgualiaial Ao La Bala (g el
A Ay palaial dainyg Gl Akl W ildiy lguse A)al
Glig sy Gl Alihag e (Ao i) G5dy Dl Gallaal)
soall dualal) Balal) cligly cilisjad dday))
4
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Red

[ Iranno

Blue
Indigo
Violet

Glass Prism

) soal) Gl Claga gk il (saal)

(nm) gaiadl) dagall s oaiaall O sl ( padall ) LY G0
<380 iy (38 L

380- 450 i e ol
450-500 au Jual
500-570 Suda il R
570-590 Sual ol
590-620 A i i)
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LA A8Nalls Ba)el) AndL 518LY) AniY)

Beer-Lambert Law

® @ It :IOIO-SIC
L, | I
:> o ® |:> [ = light intensity
) ® € = extinction coefficient
® o ] = thickness
® ¢ = concentration
€17 I,= Original intensity

Absorption (A) = log (I /I,) = €]1¢
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Beer-Lambert Law

) lt=lu-10-£'£'c

i
I, - . log (I)=1log (1) - € .L.C
|:> - .. :> log (l:) -log (Ip=¢ .L.C
.". log (I,/1)=¢.L.C
e (A)=¢.l.C

<] >

Y= M. X JEE (e el e e auliieis Jad Alalea Ay

aghh AN Gl gl Caaga cilat) Gitay dun (glhalls el ad Cojpaa¥ pan 0538
ADIS (e Adggaal) Adal) S5 alanly add) ghadl aaaly

i B g Lasie Balall (e sy e dnaliaial ga i ) paluaiad) Jalas
SN oo saadll A gal) aladiad die i g Liter mol! em! 43aslgy Tem WiStew
OF Bala Jaar A€ A sag . dgbilatl) Akl duslus Ao dualaiad) Jalaa Jus
G (3l Yy Bad) Aoy Salad) dasdas (3l (S
Balal) (ha fan L 5815 Gl Ao Aabdasl) A phal) 5,08 ¢ 4G k) Al
b LS Gl Adgailly dualaial) (o Al Ll
T=1/1,

T%= I/, . 100 :4 sial) 433 gii1)

A=-log T A8l ad dualaiad) of dus
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UV-VIS cullaall b dsdal) dal) Jalal J'LGA,J
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Quartz cuvettes Disposable cuvettes
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Mirror
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D, lamp § Tungstenlamp Reference

I

Mirmr/ FP Photo diode
= Data readout

. 3
a Filter
Data
Processing ‘
I iTn Wavelength (nm)
k ] ? 18] Photo diode

Beam 3
e Sample
splitter

Absorbanc

Monochromator
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