],whodudlbﬁ hﬁ L\P(D(HD%(QPY

Meaning of SPCdTOSCOW

| Nature of _elechomognetc Radiation
DlW@reo‘r Qeguons of elechomognetic radiations
. InteracHon of Qodlod‘]oo With radfer .

Types of cof Spechrosu)@ and advantogeg of

SpechpScopic  methods. AL -
Enerq\f types and energy Levels - o? ojoms

ond mo\@cweg

 Numerical problems .

Exerciges.

Ultraviolet and Visible Spedmgobpy

Tntvoduchon

Beer lamberts law.

Terms used in Wlhaviolet s Speckog opy .

' Modes of elechonic Transitione.

Effect of cogjugation 0n +he posnhoo of vv

and viSible RBand,

Cadewlation of MNmax by wordedord - Praser pu.
Coloyr _and  visible Spechum | |

Applications of Ultraviolef SPeaffOStﬁpy

| InPrared SFGCh’OSCDW
| IntroducHon -

meﬂp of T.p. Spechuscopy

n%&u Me ntadfo n

"Puﬂdom@ﬂ‘r‘ll modes of ~ibratone

CoﬂdthDQ Por the 0-bgospiion of TR - radiation

Pegions of Tp Spectrum.
e S q_bovi;

—,— e
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7 HDokQ |7ou,

8 . Pod‘ors affectn ng e absor JHon P‘re uent.y

- q choroc)@nS‘hc T.R o,bswmo_r)_’cvg_.\}kt—’rQwelQJr )
B §y>ee4-‘ro FfuncHona) Groups. A

[ o ~~—

1. Selved Tllu Stratdive exomplas.

RS - T -

Nch@qr magnetic ResonNance (NMR) Spedmg@a\
In’hUdUd’von
Pﬂ(\CI[ﬂeS of PMR- Spedroscopy .

. IMagnetic and Non- magnehc Nudej,
.|| chemical shiPt.

shieldings and De- Shielding .
Peak- area. (Integration )

Coupling  constant

4
[ .
0.
2. || NMR - Insturmentation.
¢
=
c
) £
2
q

. Typag of coupling congtant

lo- | Spin - Spio sPIH-hrB (m—l Rue))
\l._|| Applications.

1n. | solved problems .

5| | MoSS Spechroscopy.
B ﬂvhroduchoo
Prmc;\p\e of Mass Spechoscopy.
r\’\ogs Sped"(omejhcf

Nitogen Puwe.

9

2. '
4,.Types of _10nS produced during ?‘mgmer) oty
5

6

Fragmentation patterns oP Selecf'ea! daSS@S of

O1300) ¢ Compounds.

Mc LQP{\QH\/ Pearrang men,'_

|
1
|
| nds..
]1 Cavbony| Compounds .
/

|Sojveqd pblems.

l ‘ B /
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-

Combined Sped*mswp,)c pmblemg
TntroducHon '

cormbined Sped“m&OP\c solved pTDblé’mS’

Lrercices.

|| Characterstie TP &bsorphoo DV deamelﬂ‘al

QTD\LPS
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2. Ulyaviolet and vigible

] SPedTOSCDQ/ . :

| DU'\‘er-\um o\lsd‘\orag -~ UV =00~ 4Db N — {0O- 20D
| bmp' Ad b . P nm.

!

Tungsten Pllamend \om}o: Vigible — 40 06--200 nm

The liaht_absorbance Siudy carvied of

10 Wra violer and visible Yegion Qre

Called UV visible spechroscopy .

The ultraviole region Fom 100 4o 400 nm

while the vigible region estends Fom 400 fo

Bo0NmM, Range of elestromagnetic spedrum

and 18 _commonly oalled light

o /
The vegion from 100 4o 200 Ny Tg

|lknown as Far wiavicler, The witavioler lighd-

is obtained by duterfum discharge lamp, while

visible vange vadiatiop are Obfained fom g

tunasten . Filament lamp. Ultrandolet and

visible . yadjoton are onerseoreric for  produce

tansiHon of volence elestrong Bom a lower 4,

higher energy level, Henwe ULV Visible Speciascop,

s often called as electione - Qperhrogopy, .

Beer Lamberts lap s

When o beam of monochromatic

light passes thmough and absorbing substance
N a Non 0bSorbing solvenh +he yadiation in

absorbed Completely ©r partially, So - the

Mansmitted being {mensity. (1) will be lesq

fhan jncident beam = intensity (T) -~

M L . 2 : : * l ‘
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| |
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{
!

. The quoantitative relaﬁgn betweery |; N
ahsorbed and the Coacentration as wel] e

M*Hﬂe OPHCOJ path \eﬂ\g‘fh Cl) OP the absorun

Cornpound 1S given by 8cjentist BGGTW\

Lamberts .

sl @an |
o Je T = .
- —— T IR
Trcident liehtl — _.,jf:) Trangmitted \igq;
| absorbing
substonce

L amberts aw 4o —

! kihen a ray of monochromadic light
pagses” thiough o' abgrbing medium. ifs

infenstty decrease  expon@nfally ae the opt

INCUTE0Sas . 5 Ay 40 ol tie

afhomaﬁcal\7, i+ can be wriHen as.

I = Ioe‘k.i_ e | _pa ik

Beers low:

| When a 'ra~/'DP monochmmﬁ?,lw
agses through o absorbing sol its fnferdh

L4

&',\"’GQSQ e?PODQHQ{_b.\Qs *—he" &)nw)eh'nﬁon OP
e Qbsorbing + Soluton increase |

el
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[‘ku}nmcxﬂcoﬂ\/ |1E Oom be wﬂHven 05

T-Te% .. e

Beer lomberfs Taw i Combining #he ea® @ andg>

T = Too !

- Ty <‘<r-}<a—'-k) B
I -— e"k~ci [ { -
To C s 0 s kb0t @)
Taking log the on both cide
i@ﬁn I 2 Ao\q p—kCﬂ\
= ID,
iorq,, L - —kic. L
T Ty ‘
iOve To. Lo ke L
F o
LV{G Lo =i K 0.k
i 2.303.

T}We G"LP‘I‘E‘S’\QIDD |8 Glmp)lp)@d b)l UQf)q
notetion A (CLbSorbqnce) oY Som@rhmes F
(Eoctinetion ) For (io Sto ID/I) and a New
consStany € g ccd\ed Mmola}  endinction
olPlefent . K

9303
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\

The: eq? toks - fom

A:E-C.l_._;-—,@

I hen +he. concenPadion 18 ex

. S@Qj
in mol- per dn® and path lenath in Centing,
fhen A is called molar absorbance and ¢

s called . molar extinetion coePPiciont,

When, c=3r, f=1cm, the €97 changag

Rom mMmolar absorbance’

s equal 1o eng)
eafincHo N :coefl(-‘fci’en’r- T

%, molar  extinetinn coelfcient < (s d

‘ S efn
0S8, the molar abSorbanw of 1 Mole op\q

Dlution of an absorbing swhbStance n Los

cuvette under given conditions of wavelmath
(), sslvent and 'l*em.perod—upé. o

When ¢ s NMeasu ) qj—'mOg.t_ OJ:)S()rbe@‘

wavelength - is denoted as Emax. A 9 \ven

coropound bhas charagtershic valu

: © Eman_ thot
remaing COﬂ&an—- and

— implies how shonal
¥ b absorbs. P — Gm&fﬁ/
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,}/:r@rms uS@c\ m UHYav;oJek spedwmggop/
U Chmmophor@ S % o o
- A Chomophore s an ynsatu rated
| 9voup of a molecwe t+hat undergoes N — T
and T— ¥ hansition by absorbing in
wisaviolet and wvisible, The compounds
cenfaining chromophore are called ehiomopkfee
F. HaG—C=C-CHg Hac— NZ= N-CHq
' Pk ene Az0.
al | 7T — TF -

ChrorhOphore N LDh)C,h olepmc Fond rQ
between two Carbon atoms, eq. clkene,
(-HC=ch-), alkyne (- c=c-) of. The, Shoo
onky T — T* dansitions. These tansiHons
are Some «hat higher energy Hansitons.

Bl N— T

Chwromophore In which an olebinic bond
involveS one or both hefero atoms,
°g. ccnbony\ C(C=0), diago (N=n- ), ﬂ\@«/ Shou
both Nn— T and T— T* The n— TI*
hanSitons are of low Qnergh transitions and
Caused by longer wav elengHhs .

_2j || Auxoehrome : B
ol AN Qufxod'\rome e an ashzm of a
SOdu'rOdreoJ group  Containing non- bondead or
oy BRI L P D
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N

JJJJJ

| lone pair elechons, it does d not _abey g

I rodiQﬁDf\S of @Ovd@\q%&rﬁ%
bul when coupled 4o a chromogen |t Shfpbn

absorption o longer @q%
Some common and iMportant ouxochome

are - OH, - DR, - SH, "‘C')'_LQ)’Y,'—NHQ ‘"NHQ

e o~

e4t. They all contain QN afoMm having af

least one lone pair of elechons in +hej,

P - ovbital.

An auxochrome Offers 118 lone s,

of eledvons Por extending the Conjugakiog
O\

of Cchromophore and becomes a part of NeyQ

enxtended chromophore System.

The =NH; qroup although dOQSLOL

ab Sovb radetons of longe( wavelength,

when bound +o bengene ring 0boS0 rpHon Shifk
fo longer side. - |

iz N /\\(NHQ
e s

Amaz = 2540 >&QO = 280 Nnm .

3J | Bathochomic or rod ohifF :

The chif+ of ‘abso rpton bqﬂd; 4o longer

wavelenath is called barhochromjc oy red

Shift.

Y Bathochrom e Q@n ke observed whe

X e e v

I

)
— L L ! ) L J"/

i
1

I
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T T ) o

2~ NOy : e MO
= R X :
‘)\mq[: 263NmM . ‘ AMQrz ='BIg nm .

] When the Suwounding medium s a cheneed

é\/NOQ_ A NO,
LT " Neor
HO alkaline s
: ] medium ~
P- nitropheno) P - nibophenoxide Ton
4| || Hyspochyomic or blue shifk :
The shift of absorpHon band to
StwnNoer wavelenagth s called h~/epochromlg
or blue shift. This ahib |S oPten Noticed
when . | )
o). Posihve oharge is- m'hrooluced m-’rb Jrhe
molewde . G B o
NHq_ I\H‘\3L|
s CHC) /'\T
L\/\ | 1 hcidic E
o medijum e .
)\le = 230 nm ~ >\MQ9L: D65 Nm
HyP@TQhrom\c offect +

5]

T+ s decxrease in the infensity of

obsowvhon maximum Cg—mqm) The Tntoductn

ofF an- quacchrome Usually Tncredses: the

Tn«{-@x\sﬁy Dp obsovpHon,
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([79lof faone)

J

G typochomic offect:
| T+ s +he decrease 10 '0%
Procs,

" absorpHon mazimum C £man ). ﬂ‘e@e
| can be Schematically represented 2SI gy

b perchvomic shift

 S— — — — 1 ) ——=
e — I ——
\%
r N
- .

I
|

| ]
1 \ \‘ Blue .t C@;] S\’\Fg
I < | shitt 7/ \
%a < \
I .
I o ypechiol
1 - D3¢ sW‘v\\ -
8 //
0 // \
- Mmaq)

N
7

—

Tnler- relation belween absorption effectc

>k | Model8 of elechronic hansiton *

The elechronic transion occurring iy
an abSorbing molecwles are broad |y qm%p?d
(o Three types. T
A IN— V Trangition :

Elechon  1a promoted Rom ground stete

bonding (6 or T) to antibondg? s Co* r
orbitalS. So it can be of o ,ne§(€ FiC

1) | o —= o™ Transitipn :
|

T s +:he motion of electrong Gom
[6—boﬂdmc’ to g% Qﬂh’boﬂd}'n

Hwae 6 QJQ%TAE. gince
“fmns‘hm @QW 6 ¥ transitn

il B
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~ 1S qute large, it

(ENERERNR)

———. l:l:;_l,f_':] ——— G—— ——

) FE——— GER— S—— —

uires the radiotions of
IShDYfGF wovel@rg‘rh belo 50 nm.

— ) s e TS

|l +angition ©

B

Alkanes are satuyated Compounds lacks
1T and non-bonding eledvons. show 3t can

Sl ooly 6 — o *rmne\tmr\s

il

T— T* Traneition : -

It s promoton of elecon From T

bor\dm,q to T* antbonding orbital. The

Compound OOr\ermn;nr mthfo@ bondg,

QQ,CC Cccoc~sON€ﬁﬁund9mn

1T — T tansiton: The TX elechons are

delocalised o the transition energy OE [y

T — % dyansition je 1ess, hene hansion

Occuts at longer wovel@an\ Oompq ro:hvly

+hot e 180 to 210 nm.

g .
v

c—0 "lT'—?TF* R
/ *  brangion - 7.

(1

N — Q Transtion

- It 18 elecdtron is promcrfeol Fom non-

bonding (n) orbital to Qﬂ’hbond:% (s* orT*

ovbrel” SO - can be of 4w ’WPQS

n— @% Transition :

T+ is the promotion of e)eo:hron Pmm
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— ot W— S—
e ——————————————— r
| -

non- bonding o on‘hbond?no, 6% s ork}
Compound ConNfainjng: lone palr OFQJ\;T)‘\

)

on Detero atoms Tike N, S, D, CI,
undergo . N— ¢ Mnsn‘cron. '

eg. ol

HaC—0—H N—TT* HeC O— |

+mﬂsn tion

N— 7% Trcmeltan

Tt is promotion of ﬂoﬂ—boﬂo\lﬂ +o
a’n’ﬂbDﬂd;r}q &* T* orbital, The j\

contajning” mthple bondss - mvofvmq\%

aoMs, ~e=n ch_-ocGejcg}h

Such ')Tc:\r\@rhon Lo otnom

@Fy , ) =

Hgeds Y. anl ﬂ-*ﬂ‘* "HE & < im
A e Tolien tmnell':pon L SS5=0
o d8C Sl ot o oy dizang b PRTE

~ The 'hmr\eftl'od eﬂerg\/ (AE) for- N — ¥

Is Smal) €0 absorphor) DCcouns af lDY\qer

wavelqum The pe Volue decreases

Aifferent ’hran@hons

c— 6% > f\--?*O”*>7T_?TT%>ﬂ-%WJ‘k

. Tk is obvious (o= 6*) tansiffong ocus

by Qb@Orbiﬂpr He md)Od'Tong n qu witreviolet

H \@@100 whl\e 'H")e ( n—s *TDF) ”TOF)S\'HDHG

OCouy by CUDSOme/Or e 'Y‘Qd;qj-)gns m Near

[Ivisible= Y&gion. - That ie, +the avelength

i TR
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\:E%—\__\‘\Q
1 = = I !

Woserbal depend on (BE) he moecin:

|| Shucture .

3

N— R Transition -

Ao electron Rom ground efade is

excited to bsne at very high energy leading

« ”ro \omsod'ntm oP the 'hmmsn’rnoo

Apphccdr\on oP U!thv\ol@»t epedmscow

Efxteﬁt of "copjugation :

Higher ’che Amqo& valu g lonqer +he

Conjugation and vice versa. So ollshnehon

between conjugated and non- conjygated

mudvrcu qnodys;e can be made eqerly

VAVAY/SEN . AV /\/\/\/\

Amane 75 M. Amax 2170M. Ao 258 nm

(‘

NoON- o:rgjugoded/) Ccor))uquregl (e xtended
' ' _ Conyugadion)

5@@&7"% of’ Ch@‘Omop'hore
. A 5+ror)9 absorption ( € =10,000-20,000)

USUOU\“/ is chardoteristc of T — ¥ 'hor\g;chon

TP absorption Ocours above 000 nm o

Conjugatel Systern of multiple bond s Tndicatey

A weak absorpt'iom Cﬁ‘: jO - l00> and ]

suggests D— T* +ransifion of an isolated

carbonyl .group,i I this absorption is' found

in the region :of 277 070 -360 nm_ an

aldehyde or ketone (g piobable -

e
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D O M M Y YE]Y i
1 —_— I ' L . . : ! ! :Q\
e T

The stronger absorpti’or)s <<L=100~90\6\5
behween 200 - 260 Nm. May COTIESpond 4
n— 6% tansitions. T

8] || Detection of geometrical Tsomers *

compared to cis- isomer, the tyapg:

comer show absorption "at higher Amax

values with larger extinetion coefficient

(Sman) es .
H._ (0) H__~H
e L=<
A or- 1ol
ﬁaﬂs— Stbene CIS- stilbene -
/'\mqm = 092 NM . ‘Aas = 272 PmM
qum = 24,000 Cmam = 9;3@.
H'\" cODH Ho A
Q:Q/ AN 9::(:/ -
< ~
(ol H (ol o0
trans - cinnamic add Cls = cinnamic acid
Amax = 270 nm ' Amaa = 268 NmM
Zmax = 15,900 Tmae = 0700
_{d Shucture of O@Qﬂ?c- Compoumoj@;;

UV spectioscopy is used for the

”mmm— ?{”(UonHOO of Ovrganic molecudes .
| Bur ifs whll‘ry s conPined +o knNow +he

H presence or. absene of chyomophore.

[ e
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‘D@f cH on "O‘P*—I-m PUﬁ‘tr s * :Q%\

‘ TFt=is—0one o +heo- bQQf—“-‘Tmi“ ™ e
= LA O

8] | The strenath of hydrdgen bonds : ‘

__The Stvength of hydrogen bopg a
CG?ceuo&s\'eQx oy using +he UV Sp ecthrum ‘,‘Ow‘i
polar (watey) and non-polar (N-hexy
! - | 2Q
Solvents . fThJe difPerence in quxﬁ)g\
L,O‘Q;FQ:-hQﬂd N n—:h@'xaﬁ'e <hould W
give the Strength  of hydirogen bond. ;
UV SPerTum P 'QQ:QJ_OQQ.: - . .CoﬂQer

1
AR . |

264500 5 Preetone < . 297 nm
196 kcal/mofe wader ﬂ~hefxor§e 121 kol /my

Thus the L?h“QnSeHj of hvd rDS"Q'ﬂ bcmo[
= (96-10)) kealfmole . . .
= 5 kead/ mole, -

Dine
1 S B - ,
Linear (iac’ydlc) semjoyelic oyelic Conn@
frel 4 ' ’
S - P MR ARG LN 'HOMOQf)ula/r Hetyoums
& ] . "\)’_1\; b ‘ |
- O B s
7
N A

T S — |
S L 0@ BRI 7 o
N N eq -

‘M
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. Fyrom the l.ocaﬁon of peaks and Combination
A .fOP PEAKS; it can be concluded that whoth r
(the Compound IS Saturated OT'UﬂsaiuradveAP

b
:f efeyo adoms are present or Not e4c.

5] | Quantitative analysig :
‘' ' -U,V 'Spedvéscopy IS used for +the
quantitative ded*ermjnql;ﬁon of compounds
that+ absoyb yUv .rdaQHon; '-'Thl's-'de}ermmoﬁ
1S based on RBeere law cHs | >
\ A = cbc 1 |
Where, € s extincHon Co-ePPicient
C is _concentration S
b s the length of the cel] useq

8l || Qualitetive analysis :

. UV Speotvoscopy is' Specially Gs

il 2 1Q) Iy US & PO*s
Characteriaing Qromatic ‘Compound ‘and
avomadic Compound . Td entiPication s done

Comparing the absorpHon Speahum  with %?’_

specha of known Compounds.

7l | DetectHon of ‘Impu ri'ﬁ’es :

____ |Standard material ay

I+ is one of +he begt methode oy .
dejﬁcﬁono of organic impuriies in the Sqmplé
A Comparison of spectq of Sample with
specific  wavelength s
Made USe.. presence of {mpurily is hinted b,
the appearance of addifional peaks In dhe
— ||Spechra of & the Sample and this can be

— | hotlced .
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DetecHon -oF-—TFmpuritias *

Tt-is—one -of- the: b@g’r —m %Dd@jom

W@W

)

The SJD’E’ﬁqHW of hyercLen bonds

The etrength of hvydrogen bond Can

calalaked by using the UV Spechum 5

| polar (woatey) and NoN- po\ar (rwhé"x%)\

solventss . The diPference in Arman \/cuu\gsm\

water and (N N- hexane showld d irecH

give_the shrength of hydrogen boﬂd Conside,

LV speefmm DP chjone

|| 264.50M Jii 3 | ﬂC@Dne ; 29-( ﬁm

|26 keal/mole  woater n- herxone 121 koal fmg,

Thus the shrength of hydrogeﬂ boﬂo{

= (\26-12) \kecal/ mole .

- b5 kcal./mole.
V(e Dine

—

I - t <1 F 7 jj
__Lineat|(ceydic) semjoyelic oyelic Canoubr)

pal &5 adt /N HomognWlor Hetyouw
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———— ; —
DR - Gt s oy, 2 -
- DcDR- O -

X (cl,8r,T)- Snm

-5NmMm .

|| exoaydic -

* l:_fxom)oi
| J Base vatue Camydlic) = 214 nm
(”j; iij one alkyl subsfituent = (1x5) =5 0m)
I\\ )\mqoc— 219nm
2 \[ i] Base Value (Gem‘ioyd i) = 214 nm
(N 1) fwo alky) substituent = 2%5 = 0nm
'\I/ I_J One Cc=C e'I-Oofd[c, o= b
a : | Aman = 229nm
3 i Base value (aeydic) = 24nm
e ™\ i) Pour edke| substituent =(4x5)= 200m
I\/\U tud c=c bond OO0 yelicz 245 = obna
- 244 nm.
4| 1§ Base \/oJL{QCHomoqnqu ) = 253npm
S U 3 alky) Substtyent: =@x5)= 90nm
Nl i) Bodended wvalue . = . 3vNm
- ) enc@oyclic double bond = & Nnm
. , /\'mqmrgl)gﬂn
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\541_ 1) Base value (aeydic) = Q[((Rmu
o N1 4 alkyl subshtuent = Gxs)- ™~
" b {/; ii}) Eatend value = .m
VN (bandc) iy U
1) Bagse value (aoydic) :ﬂ}\
Enone (bl B unsaJuraded  Carbony Compg
- ' y
‘ o / ﬁ\ﬂci\
Iy 7F°
Quydlic enone ~ Hexowoclic 215 N
o\6 NmM '
//\rsO \ l I?
/L_,J -—C/:C,-é,’H
Pentacyalic pldehyde. o207 nm
202 N 2001
i e f
—C=c~-Cc=0 — 197am .
A =0H 6 DOR 7
Eatend CDQ)'U\C)OJ'I'OO-.: 30 "M
Homodine congugakon = ‘89 nm
€Fr0wrdie = HNM /
H —e=C-t=c-ec=g inwemenks For each
I[[[ Youp ot . ... positon,
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- tizﬂ% \% .

,._
{1

[
[

=\

(CDCDCIT)

T — | I

R alley (i’ﬂd.Udiﬂ% part- of carboxylic gyoup .

B V d and abowe.
— DR Q5 20 17 3
— OH 85 80 = B =
— SR - 30  —  _  _
— | | 5 |2 — - _
— Br 25, 30 = (1 — -

(phee A< By oy &
—0-C-R A & - & -
ClC/)'\O’)LY :

— NHoy — NHR - as - - -
— NRo |

\I} 1J BGSQ value Cawd[c) = :0l5 N

WA\/ 1) one alky| Substituent = 10 nm
i) one B gubstityuent = 12 nm

8237 nm

AN 1 Base value(HemoydlaU = 215 nm
—< [ One A subshfuent . -, [0 nm
" 5 i) bne B SwhsHtyent = 12 Nm
M one § Supsttuent = 18 nm
V) endend = 80 0m
285 Ny
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ﬁ) . B 1 Basge VQ[ue(HPm@o\/d(c) = m\‘

Y YN ijone A SubsHtuent = jo
,, LA\ A i) one d substtyent - ‘Q\O\YD\
Lv) HDde)Qn_e > 23 nm
V) extended . 3
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