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Abstract: 23,23-Difluoro-25-hydroxyvitamin D3 was synthesized from 6$-methoxy- 

3a,5-cycle-23,24-dinor-Sa-cholan-22-01. 

It is well known that vitamin D3 is hydroxylated at C-l and C-25 before 

it can carry out the biological functions. 1) The hydroxylation of 25-hydroxy- 

vitamin D3 at C-24 or C-26 has attracted attention in consideration of the 

possible physiological significance. To clarify it, the 25-hydroxyvitamin D3 

analogs blocked at C-24 or C-26 by substitution of the hydrogen atoms with 

fluorine atoms were synthesized 2),3) and their biological activities were 

tested. 4),5) Both fluorinated analogs [24,24-F2-1,25-(0H)2D3 and 26,26,26,27, 

27,27-F6-1,25-(OH)2D3] were more active than 1,25-(OH)2D3, the active form of 

vitamin D3 possibly because of the slow metabolism resulting from the presence 

of fluorine atoms at these positions. In recent studies on the metabolism and 

function of vitamin D3 metabolites hydroxylated at C-23 or further oxidized 

compounds have been isolated and their structures were determined. 6) However, 

the physiological significance of 23-hydroxylation still remains to be 

clarified. Substitution of hydrogen atoms at 23-position with fluorine to 

block metabolic hydroxylation should provide important information on this 

point. 

In this paper, we wish to report the synthesis of 23,23-difluoro-25- 

hydroxyvitamin D3 (l-,23,23-F2-25-OH-D3), in which 1) the introduction of the 

geminal fluorines was achieved by the reaction of the a-keto ester (A) and 

diethylaminosulfur trifluoride (DAST), 2) only the triflate of the difluoro- 

alcohol (2) was found to react with the pottasium salt of malonic ester to give 

the alkylated compound in good yield and 3) the monoalkylated malonic ester (2) 
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(lH, J=10.7Hz, 6-H). m/z 436(M+), 418, 403. Calcd. for C27H42FZ02: 436.3150. 
Found: 436.31551. 

The biological activity of2 is currently being investigated by Prof. 

H. F. DeLuca's group at Wisconsin University. 
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