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Ama = 135 nm  (a high energy transition)

Absorptions having A, < 200 nm are difficult to observe because

everything (including quartz glass and air) absorbs in this spectral region.
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n > o* Transitions

Saturated compounds containing atoms
with unshared electrons are capable of n
>c* transitions. These transitions require
less energy than the ¢ >c* type and can
be brought about by radiation in the reglon
of between 150 and 250 nm, with
absorption peaks appearing below :
The molar absorptivities are
intermediate in magnitude an
between 100 and 3000 L cm™ mo
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So o = o* Transition

oy o2\, bEs2 L electron in a bonding © orbital of a molecule
lood 5 1. € is excited to the corresponding antibonding
(0 cHzeh orbital by the absorption of radiation. The

W B
" C' ; u energy required to induce a © - o* transition 18
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] >o* transitions are never obse
ordinarily accessible ultraviolet reg
range). :
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The energies for the various types of
molecular orbitals differ significantly. The
energy level of a nonbonding clectron lies
between the energy levels of the bonding and
the antibonding @ and © orbitals. Electronic
transitions among certain of the energy levels
can be brought about by the absorption of
radiation. Four types of transitions are

possible:

o Do* n>o*, n>n* and w Sq*. | .
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Absorption Definitions
Bathochromic e :
A shift to longer wavelengths OF red shift (increase in )

llypmchmmlc ; A
A shift to shorter wavelengths of plue shift (decrease 1N )
Hypenhromlsm 2

(increase 10 )

An increase in intensity of an absorption band

Hypochmmhm
A decrease in intensity of an absorption band (deaeaseine..,)
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(e Absorption Deﬁniﬁons

(Chromophoreys, (A ) % s |
]Lp

A prou
C o Oup of atoms that gives rise to clectromc absorpuon

f\ functional group capable of having characteristic clectronic transitions
l(;called a chromophore (color loving)
T.hc chromophore is a region in th
difference between two different molecu
visible spectrum

¢ molecule where the encrgy
lar falls within the range of the

. Gl A \é
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\ i that contains unshared electron pairs (OH NH X) =7
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Absorption by Organic Compounds

energy levels

* Most applications of Absorption

* Both n —z* or © —x* require the

groups (double bonds) to provide the = orbitals. Molecule c:
these functional groups are also referred to as “chromophores

* All organic compounds are capable of absorbing electromagnetic
radiation since all contain valence electrons that can be excited to higher

* The energies associated with electrons in single bonds are sufficiently |
high (c—0c*) that absorption occurs in the
Components of the atmosphere also absorb in this region. E

* This is the reason why normal n-alkanes organic compounds can bf

utilized as solvents in the UV/Vis region. 3

* Because of experimental difficulties association with the Far-ultraviole
region, most  spectrophotometric ~
compounds involves the longer wavelengths (A>185 nm)

n —a* or x —a* . (UV/VIS 200-780nm)

Far-UV (A< 185 nm).

investigations  of
y are based on transitions

presence of unsaturated fiur )

HOICS




f n > 7* and © 2 7n* Transitions

Most applications of absorption spectroscopy are
based upon transitions for n or © electrons to the
n* excited state because the energies reqm.red for
these processes bring the absorption peaks into an
experimentally convenient spectral region (200 to
780 nm). Both transitions require the presence of
an unsaturated functional group to provide the 7
orbitals. The molar absorptivities for peaks
associated with excitation to the n, m* statg

cm™! mol
HC NOrm .

1000 and 10,000.
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' = oS — «  Solvent Effects
N- X ™ 4 A compound that contains both 7 and n electrons may exhibit two
3 absorption maxima with change in solvent polarity

» o S t.
e )\ " T — x* transitions absorb ~10 x more strongly than n —
% ~c -3 | transition

9
A= -n — x* transition occur at longawavelmgthsthanx—oz'

“ x* Cp ) : .
g - Such a compound will exhibit two characteristic Peaks in /
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- The two peaks will be shifted closer to each other in a

hydrogen bonding solvent such 6"} ‘f:’ i : n
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Solvent Effects

Molecules with absorption due to T — ©* transition exhibit: ed.
when dissolved in polar solvents as compared to nong

- Used to confirm the presence of 7 — a* &

Molecules with absorption due ¢
when dissolved in solv that

- Used to confirm the pr




