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Steroids with carbonyl chromophores are very convenient objects for the smuctural applicat ions of the phenomenon 
of opt ica l  rotatory dispersion (ORD). However, other steroid compounds not containing a ketonic chromophore are also 
opt ica l ly  ac t ive  in the visible region [1, 2]. It was therefore of interest to carry out a comparat ive  invest igat ion of the 
opt ica l  rotatory dispersion of steroids with various chromophoric groups. 

We have measured the ORD of steroids containing the foltowiug chromophores: ketone (C=O),  diene ( > C = C -  C = C < ) ,  
and an ordinary C = C  bond. The measurements were carried out on an ORD-UV-5 spectropolar imeter  of the Japanese 
firm Jasco in the 200-600 mp region. As solvents we used methanol  and dioxane. Atl the measurements  were 
carried out at 20* C in a quartz ce l l  1 cm long. The results of the measurements are given in Figs. 1 and 2. 

Steroids with a carbonyl  chromophore are the best-s tudied group of compounds of  the steroid series. From Fig. 1, a, 
i t  can be seen that a 4c~-methyl group affects both the position and the ampl i tude  of the Cotton effect in the 300-mla 
regior~ if  methanol  is used as the solvent. 

For the 4c~-methyl der ivat ive  in dioxane, only some decrease in the peak  value of the posit ive Cotton effect  is 
found. Moreover, when the solvent i s changed, 4 a - m e t h y l c h o l e s t - 7 - e n - 3 - o n e  gives a smal ler  bathochromic shift than 
cholest-  7- e n- 3- one. 

In Fig. 1, b, the ORD curves show that the Cotton effect has maxima  of both signs and is found at  longer wave-  
lengths in the case of the 7-oxosteroids than in the case of the 3-oxosteroids.  Different substituents at C z have an ap-  
prec iab le  inf luence only on the magni tude of  the opt ica l  rotation. The form of  the ORD curve remains p rac t i ca l ly  
unchanged. The bathochromic shift on passing from methanol  to dioxane for 7-oxocholesterol  is 6 m#. 

The ORD curves of  steroids containing the diene ~ C = C - - C - - - - C ~ c h r o m o p h o r e  are given in Fig. 1, c, d, (the 
ul t raviolet  absorption band of this chromophore is located in the 260-280 m~t region and the anomalous ORD in the 200-  
300 mg region). 

The Cotton effect  is ambiguous with respect  to zero rotation, the negat ive  ampl i tude  showing a character is t ic  
doub]et spli t t ing with max ima  at 296 and 282 m~. The bathocbxomic shift is slight,  but the ampl i tude  of  the Cotton 
effect  in dioxane is higher than in methanol.  

The ORD curves of ergosterol and 7-dehydrocholesterol  are a lmost  ident ica l ,  i . e . ,  they ref lec t  the ident ica l  envi-  
ronment  of the chromophore in the two  molecules.  

As can be seen from Fig. 2, the opt ica l  rotat ion rises sharply in the shorter-wave region of the spectrum. It is not 
excluded that the ORD is anomalous--below 240 m y - - ,  but i t  is impossible to observe the Cotton effect since the absorp- 
t ion band of  a single C = C  bond is below 220 m# and the measurement  o f  the opt ica l  rotat ion is interfered with by the 
strong absorption both of  the substance i tself  and of the solvent. 

As is known, saturated steroids not containing C----O and ~C- - - - -C- -C=C(  groups have approximate ly  constant opt i -  
ca l  rotations over the whole spectral  range. Moreover, ORD anomalies  are absent in the case of steroids with a disturbed 
cyclopentanoperhydrophenanthrene skeleton (Vitamins Dz and Ba) , regardless of the presence of chromophoric groups. 
Thus~, ORD curves s imilar  to those given in Fig. 2 may  be a cr i ter ion of  the presence of  a single double bond in steroid 
compounds preserving the po lycyc l i c  nucleus of the molecule .  

So far as concerns the structure of the chromophore itself ,  on the basis of the ORD measurements of steroids with 
varicus chromophores given, i t  may  be concluded that the magni tude of the opt ica l  rotat ion in the ul t raviole t  is the 
greater ,  the greater  the area of de loca l iza t ion  of the It-electrons,  i . e . ,  the rotat ion near the absorption bands is to some 
extent  proport ional  to the geomet r i ca l  dimensions of the chromophore.  

Conclusions 

1. On the basis of a compara t ive  study of  the ORD of  steroids containing as chromophores the groups C-----O, 
~ C = = C - - C = C ~  and C = C ,  i t  has been established that in a l l  the compounds the ORD is anomalous in the UV region of  
the spectrum. 

2. In steroid compounds the magni tude of  the op t ica l  rotat ion increases with an increase in the geomet r i ca l  di-  
m e ~ i o n s  of the chromophoric group. 
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Fig. 1. Optical rotatory dispersion of steroids with 
various chromophores: a) 3-oxosteroids at a concen- 
tration of 2 mg/ml .  1, 3) Choles t -7-en-8-one (in 
dioxane and methanol); b) 7-oxosteroids at a concen- 
tration of 2 mg/ml .  1, 4) 7-oxocholesterol ( indiox- 
ane and methanol); 2) 7-oxocholesterol acetate (in 
dioxane); 8) 7-oxocholesterol benzoate (in dioxane). 
c) Ergosterol at a concentration of  0.04 mg/ml .  1) 
Solution in dioxane; 2) solution in methanol, d) 7- 
Dehydrocholesterol at a concentration of 0.04 mg/ml .  

1) Solution in dioxane; 2) solution in methanol. 
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Fig. 2. Optical rotatory dispersion of steroids containing a sin- 
gle C=C bond at a concentration of  1 m g / m l  (solutions in di- 
oxane), 1) Cholesterol; 2) cholesterol acetate; 3) metastenol; 

4) lathosterol. 
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3. The ORD curves of steroid compounds with various ~r-electronic chromophores are highly specific and can be 
used to study their  structure and for ident i f icat ion purposes. 
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