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Summary: A setected sattirated steroid derivative has been subjected 
to osonation in solution. As the main reaction product 14,15- 
-ozonide has been isotated in crystalline form uhose struc- 
ture hasbeenunambiguously confirmed by the X-ray difraction 
method. 

Wife and co-workersl reported recently on selective oxidation of ste- 

roids by using so called "dry ozonation" procedure. Starting from Sa-cholesta- 

nyl-,38-acetate they obtained two isomeric C(14)-C(15) ozonides as the main oxi- 

dation products, whose structures were deduced on the basis of corresponding 

spectroscopic data (mainly by chemical ionization mass spectrometry and 
1 
H-n.m.r. spectroscopy). 

Independently and simultaneously,, we have started our investigations 

on the ozonation reaction of 3B-acetoxy-5a-chloro-cholestane (ij2. However, 

differently from al1 other authors', we performed ozonation of the selected 

steroid in a solution, in orcer to prove or disprove the necessity of using si- 

lita in such oxidation procedures. In a representative experiment 3B-acetoxy- 

-5a-chloro-cholestane (5 g) in CH2C12 (100 cm31 was treated with ozone for 4 

hrs at - _ 30 t 2OC. The excess of O3 was then removed by a stream of air, the 

reaction mixture was allowed to warm to room temperature and fractionated by 

column chromatography on silica gel, whereupon the 14,15-ozonide 2 _3 (450 mg) 

was isolated as the main oxidation product 4 (2,5 g of the starting compound 1 

was recovered). 

The ozonide 2 was further chemically transformed under fragmentation- 

-reduction conditions (by heating it in iso-propano1 with NaBH4), according to 

the reaction scheme 1. After partial acetylation of the intermediately formed 

dio1 i', the structure of the 3,15-diacetate 3 was determined on the basis of - 
its IR- and M-spectra, as well as the corresponding elemental microanalysis 5 

(we suppose that the newly created hydroxyl group at C(14) is sterically hin- 

dered, SO that it is not acetylated under the usual acetylation conditions). 
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Scheme 1. 

The unusual stability of the well-crystallizing ozonide 2 enabled us, 

for the first time, to substantiate its structure by X-ray diffraction. 

The crystal structure of 2 was solved in the orthorhombic space group 

P2.12.121 by direct methods using the MULTAN program6 and refined to a final 

R = 0.049 for 2335 independent computer diffractometer data7. The revealed mo- 

lecular geometry8 depicted in two projections(Figure 1) shows that the novel 

five-membered hetero-ring is almost perpendicular to the best plane of rings 

A, B and C. The latter rings exhibit the usual chair conformations, while ring 

D enlargeo by an additional 0 atom,forming an ether bridge between C(14) and 

C(151, assumes an intermediate shape between the four canonical forms' B (bo- 

at), E (envelope), _ S (screw-boat) and T (twist-boat). According to the pucke- - 

- ring parameters 
10 

Q = 0.822(6) 8, @ = 81,5(4)O and 0 = 107.9(4)O the nearest 

form is B. - In the novel five-membered hetero ring possessing an envelope form 

with C(15) on the flap (Q = 0.484(6) 8, 8 = 67.8(7)', while the correspon- 

ding lowest asymmetry factor 
ll 

fCs(C15) = 3.6x10 -' 8) the C-O distances vary 

between 1.400(6) and 1.474(S) 8. Both C(14) and C(15) bear one shorter and 

one longer C-O bond, while the length of the O-O peroxy bridge (1.464(4) 8) 
12 

indicates a real single bond . The lowest endocyclic bond angle (99.7(5)O) 

appears at O(2). The long linear l,S-dimethyl-n-hexyl chain bond B-equato- 
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rially to C(17) is protruding from the mean plane of the steroid skeleton 

with a dihedral angle about 35'. 

The ozonide 2 has the absolute configuration corresponding to the 

thermod 

by Wife 
Yn 

amically more stable isomer (a similar observation was already made 

1. Finally, we want to stress the fact that our results absolutely 

disprove the generally accepted belief that saturated steroids are inert to- 

ward ozone in solution. 

b) 

Figure 1. a) A perspective view of the molecule with atomic numbering. The 

bare numbers are for carbon unless indicated otherwise. 

b) A view of the molecule paralel to the least squares plane of 

the atoms from C(l)-C(17). 




