
Optical and Ultraviolet Spectroscopy 

Visible region:       

 

 

Ultraviolet region:  
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UV Cutoff 
(nm) 

UV Cutoff 
(nm) 

Acetonitrile UV 190 Ethyl Ether 215 
Pentane 190 Iso-Octane 215 
Water 190 n-Butyl Chloride 220 
Hexane UV 195 Glyme 220 
Cyclopentane 198 Isobutyl Alcohol 220 
Cyclohexane 200 Propylene Carbonate 220 
Heptane 200 Ethylene Dichloride 228 
Isopropyl Alcohol 205 1,1,2-Trichlorotrifluoroethane 231 
Methanol 205 Dichloromethane 233 
Ethyl Alcohol 210 Chloroform 245 
2-Methoxyethanol 210 n-Butyl Acetate 254 
Methyl t-Butyl Ether 210 Ethyl Acetate 256 
n-Propyl Alcohol 210 Dimethyl Acetamide 268 
Trifluoroacetic Acid 210 N,N-Dimethylformamide 268 
Tetrahydrofuran UV 212 Dimethyl Sulfoxide 268 
n-Butyl Alcohol 215 Toluene 284 

1,4-Dioxane 215 



 

 

 

 

a = εbc, where ε = extinction coefficient, b = path length, c = concentration and a =log(1/T) 
   
or a = 2-log(%T) 







Woodward’s Rules 







Circular Dichroism and Optical Rotatory Dispersion 



n      π* transition 

UV spectrum 
CD 

ORD 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







How does one identify, and differentiate chiral substances? 

 

For example how do we separate chiral substances? 

How does an enzyme differentiate between enantiomers? 

 

How do we identify a chiral substance spectroscopically? 

   Identification and separation requires chirality to identify chirality  

We measure the changes in the plane of polarized light  

Is light chiral? 

How does a chiral substance bend the plane of polarization? 

What does circular dichroism measure? 

How does a polarimeter work? 







 
 
 
 
 

 



When light enter a new medium, its speed changes slightly. 

CH3 

C2H5 Br 

 

 

The two components are affected 
differently as they travel through the 
medium. The two components slow 
down differently, causing the plane of 
polarization of the light to bend 
(Polarimeter ).They are also absorbed 
slightly differently causing circular 
dichroism 





enantiomer [α]D 
(+)-menthol  +50.1°  
(−)-menthol  -50.2°  

     L-  (-)-Menthol 

[α]λT  = observed rotation/[(conc g/100ml)*length of tube in decimeters] 

[α]D
298.15 K = αobs/l (dm) c (g/mL) for neat liquids 

 
 
 



Measurement of rotation  [α]λT  =  specific rotation  

[α]D
298.15 K uses the sodium D line at 298.15 K (yellow line 589 nm) 

Hexahelicene [α]D
298.15 K = 3750 ± 200 ° (c 5.4*10-3, chloroform) 

How do you measure a rotation > 360 ° 

 λ = variable ORD 



To 
589
nm 



Dissymmetric  chromophore: example   the  chiral carbon in 3 methylcyclohexanone 

 

 

Inherently dissymmetric chromophore: when the entire molecule is responsible for the 
chirality (helix) 

Say the actual rotation of a molecule is  +380; What would you measure? 
+20° 

You dilute it in half, what would you expect? 
+10° 

What would you get: +190° 

How do you know a rotation is  +200° and not -160°? 

Dilute it in half +100°  vs – 80 ° 
 
 
 
 
  







Identifying tertiary structure 
of proteins 

anti-parallel β sheet  - - - 

β turn   - · - 

α helix 

 

Random coil 





Anti-parallel β sheet 





Identifying tertiary structure of proteins 

anti-parallel β sheet  - - - 

β turn   - · - 

α helix   ________ 



Applications of ORD/CD 

Greenfeld & Fasman, Biochem. 1969 8 , 4108                         Biochem. 1967, 6, 1630 

Poly L lysineHCl 

1M NaCl; pH 4  CD ORD 
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•      Vibrational Circular Dichroism 



How does circular dichroism relate to infrared 
spectroscopy 

Vibration circular dichroism.  
VCD is a method to measure  
the difference of absorbance  
intensity between left-hand  
and right-hand circularly polarized 
 light as shown in Figure 1.  
 
VCD can be applied to almost  
all organic compounds in the  
same way as infrared spectroscopy.  
In addition, by comparing the 
measurement results with  
calculated results by ab-initio  
molecular orbital calculations,  
the absolute configuration of the  
sample can be determined. The FDA 
accepts the absolute configurations. 

From Jas.co 
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