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In addition to the la-hydroxy group essential for eliciting biological 

activity, vitamin D3 metabolites bear the hydroxyl function in side chain at C- 

24, C-25 and/or C-26.2 Among those, the absolute configuration at C-24 in the 

24-hydroxylated metabolites, 24,25_dihydroxyvitamin D33 and 1,24,25_trihydroxy- 

vitamin D 34 have previously been determined as 24R. However, the stereochemistry 

of C-25 in 25,26_dihydroxyvitamin D3 has remained to be elucidated. Here, we 

describe synthesis of [25R]- and [25S]-25,26_dihydroxyvitamin D3 (12 and 17). 5 

Comparison of these synthetic materials with the natural one in respect of 

chromatographic behavior and biological activity would be expected to establish 

the absolute configuration of natural 25,26_dihydroxyvitamin D3. 

25c,26-Dihydroxycholesterol, a progenitor of 256,26-dihydroxyvitamin D3 

was previously prepared as a 1 : 1 mixture of C-25 epimers. 6 Attempted resolut- 
* 

ion of those epimers in the form of various derivatives was fruitless. Now, 

starting from cholenic acid (1) [24R,25Sl- and [24S,25R]-24,25-epoxycholest-5- 

ene-36,26-diol dibenzoate (6 and 1) were prepared and separated from each other, 

their stereochemistry at C-24 and C-25 were determined by interrelation to the 

known' [24S]- and [24R]-3,24-dibenzoyloxycholest-5-en-25-o1 trimethylsilyl ether 

(2 and 141, and finally elaborated to [25R]- and [25S]-25,26_dihydroxyvitamin D3 

(12 and 17). - - 

Tetrahydropyranyl ether of cholenic acid (1) was reduced (LiA1H4/THF) and 

then oxidized (pyridinium chlorochromate/CH2C12) to give the aldehyde 2. React- 
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ion of 2 with a-ethoxycarbonyl ethylidene phosphorane in dimethylsulfoxide 

afforded the (E)-ester 3 (6, 6.7 ppm, - 24-H, characteristic to 6-cis-H of a,B- 

unsaturated ester) in 62% yield from 1. - Reduction (LiA1H4/THF) of 3 followed - 

by deprotection (HCl/methanol-THF) gave the diol i, mp 178O. The corresponding 

dibenzoate 2 was oxidized with 0s04/N-methylmorpholin oxide' to yield the 24,25- 

glycol, which on treatment with tosylchloride/pyridine and then with K2C03, 

afforded a diasteromeric mixture of the 24,25-epoxide (2 and 1) in 86% yield 

from 4. - In view of the E-orientation of the starting olefin 5 and the establish- - 

ed mechanism of the subsequent reactions, the configuration of these epoxides 

should be 24R,25S or 24S,25R. Resolution of the epoxides was accomplished by 

preparative thin layer chromatography on silica gel developed with benzene 

several times, to give the less polar epoxide 5 and the more polar epoxide 2 (1 : 

1). Their 
1 
H NMR spectra (100 MHz) were practically indistinguishable, exhibit- 

ing the signals at 1.45(25-Me), 2.9(24-H) and 4.4 ppm (AB J=ll Hz, 26-methylene). 

Acid treatment (HC104/THF-H20) of the more polar epoxide 7 gave the 25,26-glycol - 

13 (35%) - : 6 3.5(AB, J=lO Hz, 26-methylene) and 5.3 ppm(24-H), and 3,26-di- 

benzoyloxycholest-5-ene-24,25-diol(45%) : 6 3.6(1H, 24-H), and 4.38(2H, AB, J= 

11 Hz, 26-methylene). Benzoyl group participation on C-24 during this ring open- 

ing reaction was revealed from the parallel experiment carried out in the presence 

of [ 
18 
O]-water, when 

18 
0 was found to be incorporated into benzoyl carbonyl 

group. 
9 

It was deduced that the configuration at C-24 was inverted in the con- 

version of the epoxide 1 into the glycol 13. - 

The 26-hydroxyl function of 13 was removed by tosylation and then reduction - 

(LiA1H4/THF). The resulting 24,25-dihydroxycholesterol was derivatized into the 

[24R]-dibenzoate trimethylsilyl ether 14, identical with an authentic sample. 
7 

Thus, the configurations of 24s and therefore, 25R were assigned to the more 

polar epoxide 1. Analogous transformation of the less polar epoxide 5 via the 

glycol 2 into the [ZISI-dibenzoate trimethylsilyl ether z7 established the 

stereochemistry of 5 to be 24R,25S. 

Reduction(LiA1H4/THF) of 5 and 1 produced the (25Rl-25,26-diol j&) and the 

[25S]-25,26-diol 15, respectively." Subsequent transformations of 10 and 15 to - - 

the corresponding vitamin B system were performed in the similar manner used 5b) 
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for synthesis of 255,26-dihydroxyvitamin D3. The obtained [25R]- and [25S]-25, 

26-dihydroxyvitamin D3 (2 and 17) show the same thin-layer mobility and iden- 

tical mass and ultraviolet spectra as those of an authentic sample60f 255,26- 

dihydroxyvitamin D3. 

Biological activity of 12 and 17 is now being examined - 
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9. The location of the incorporated 18 0 was determined by mass spectrometric 
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- 
Absence of 0 in 19 was clear from no peak appeared at m/e 436 (M + 2). - 
Ethyl benzoate 18 showed m/e 152 (M + 2) and 150 (M) in nearly 1 : 1 interns% - 

ty. It may be considered that the former came from the 18 O-containing 24- 

benzoate and the latter from 3-benzoate. 
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10. The physical data of the corresponding diacetates 11 and 16 were in agree- - 

ment with those described in ref. 5d): 11, mp 118-120°, 6(CC14, 270 MHz) 

3.864 ppm (2H, AB, 6A-6B=0.047 ppm, J=ll.40Hz, 26-methylene) ; 16, mp 147- 

1490, 6 3.870 ppm(2H, AB, 6A-6B=0.063 ppm, J=11.40Hz). We are indebted to 

Professor T.Miyazawa (The University of Tokyo) for taking NMR spectra 

(Bruker 270). 


