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Spectfoscopy and the Electromagnetic Specirum
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« A typical UV absorption spectrum:
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+  Woodward-Fieser empirical rules:

N

s-trans diene s-cis diene

214 nm : 253 nm

substituent  bathochromic shift

additional double bond  + 30 nm
"exocyclic" double bond  +5

alkyl group +5
oxygen +6
nitrogen  +60
sulfur -+30
halogen 45
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» Fieser-Kuhn empirical rules:

Aamx = 114 + 5M + n(48.0 - 170) - 165 R, - 10R,_,
n = # of conjugated double bonds

M = # of alkyl substituents

Rengo = # of tings with “endocyclic” double bond

" R,,, = # of rings with “exocyclic” double bond

f-carotene
Predicted (Fieser-Kuhn rules) : 453 nm
: observed : 452 nm
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Ultraviolet Spectroscopy

+ Diagram of energy vs. bond length for a simple diatomic molecule
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Vibrational Modes in CO,
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* IR spectrum of dodecane:

C-H bends C-C stretches

C-H stretches fvary weak) CH, rocking
A e r—kﬁ
e
CHa{CHZ)yoCHg \ o /
1378 791
5D -
1467] \
1450
2062 — 2872
< 1500 em™": Fingerprint Region
2824 — 2853 R
" ‘ ‘ <o = i
wavenumbers {cm™1)
SIrORg I bond strength = > weak

UV and iR Absorption Spectroscopy

Chemistry 20 Spring 2015

« Diagnostic IR absorption of common functional groups:
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adapted from Crews, Rodriguez and Jaspars, Organic Structure Analysis, Oxford 1998




UV and IR Absarption Spectroscopy Chemistry 20 Spring 2015

+ alkenes:
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+ alkynes:
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+ alcohols:
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+ alcohols - hydrogen bonding

1.OOM [Free”

fem™1)

4000 3000

gt it

Tt

A |8

Intermoleculariy
hydragen bonded

fem~1)
4000 3000
NIIH AN NN IH

003 M d

il

“Erge’’]

from Silversteln and Webster. Spectrometric Identification,.. Wiley 1998




UV and IR Absorption Speciroscopy Chemistry 20 Spring 2015
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+ carbonyl compounds:
R™ "X F 1869
) Cl 1815-1786
Br 1812
OH (monomer) 1760
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OH (dimer) 1720-1709
H (aldehyde) 1720-174Q
R (ketone) 1716
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NHR 1695-1650
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