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Steroids and Related Natural Products. 
111. 4-Oxaster0ids1~~ 

Sir: 
Recently, two potentially useful methods for the 

synthesis of difficultly accessible oxasteroids were 
reportedSa For example, the reaction between 
3P, 17Pdiacetoxy-6~-hydroxy-5a-androstane and 
lead tetraacetate was shown to provide 3&17pdi- 
acetoxy-6,19-epoxy-5a-androstane4; while boron 
trifluoride-lithium aluminum hydride reduction of 
38-hydroxy-17-oxo- 17a-oxa-D-homo-5 a- androstane 
was found to yieId 3~-hydroxy-l7a-oxa-D-homo-5a- 
androstane.' We now wish to present facile synthe- 
ses for 17p-hydroxy4-oxa-5a-androstane (Ib), 4- 
oxa-20-oxo-5a-pregnane (IIa) and several related 
substances, based on the one-step ester ---t ether re- 
action.' We also wish to present structural and 
stereochemical assignments for the ring-A lactones 
arising from persulfate oxidation of testosterone 
propionate and progesterone. 

Ozonolysis of testosterone propionate, followed 
by sodium borohydride reduction of the product, 
gave lactone IIL6 Persulfuric acid oxidation of 
testosterone propionate, in acetic acid solution, and 
subsequent base hydrolysis, afforded the same 5a- 
lactone (111) ; m.p. 177-179', [CY]: +91.7' (chloro- 
form). Boron trifluoride-lithium aluminum hydride 
reduction of lactone I11 (0.52 g.) followed by ace- 
tylation (acetic anhydride-pyridine) yielded 17p- 
acetoxy-4-oxa-5a-androstane (Ia, 0.26 g.) ; color- 
less rods, m.p. 104-105O, [.]E +42.8' (chloro- 
form). Anal. Calcd. for CzoH3203: C, 74.96; H, 10.06; 
0, 14.98. Found: C, 74.91; H, 9.94; 0, 15.18. The 
17P-hydroxy derivative Ib recrystallized from 
aqueous methanol as colorless needles, m.p. 204- 
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206', [a12 +43.8" (chloroform). Anal. Calcd. for 
ClsH3002: C, 77.71; H, 10.79; active H, 0.36. 
Found: C, 77.21; H, 10.70; active H, 0.40. Treating 
an acetone solution of alcohol Ib (0.1 g.) with 8N 
chromic acid6 gave 4-oxa-17-0~0-5a-androstane 
(IC, 0.06 g.); colorless needles, m.p. 117-119', 
[a]E +114.5' (chloroform). And. Calcd. for CIS- 
H ~ ~ O Z :  C, 78.21; H, 10.21; 0, 11.58. Found: C, 
78.08; H, 10.24; 0, 11.63. 

Progesterone was oxidized to 4-oxa-5a-pregnane- 
3,20-dione using potassium persulfate.' Reducing 
the lactone (0.79 g.) in tetrahydrofuran solution 
with boron trifluoride-lithium aluminum hydride 
and chromic acid6 oxidation of the resulting mix- 
ture led to 4-oxa-20-oxo-5a-pregnane (Ha, 0.54 
g.) ; colorless plates from n-hexane, map. 144-145', 
[a ]E +125.8' (chloroform). Anal. Calcd. for Czo- 
HazOz: C, 78.89; H, 10.59; 0, 10.51. Found: C, 
78.82; H, 10.52; 0, 10.65. Raney nickel desulfuriza- 
tion of the ethylenethioketal derivative IIb (0.15 
g.), m.p. 202-203', (Anal. Calcd. for Cz2HssOS2: 
C, 69.44; H, 9.54; S, 16.82. Found: C, 69.10; H, 
9.51 ; 'S, 16.39.) gave 4-oxada-pregnane (IIc, 0.085 
g.) ; colorless plates from methanol, m.p. 107-108', 
[a]= +56.0° (chloroform). Anal. Calcd. for CZO- 
HMO: C, 82.69; H, 11.80. Found: C, 82.35; H, 11.57. 
Baeyer-Villiger oxidation of ketone IIa (0.5 g.) to 
17p-acetoxy-4-oxa-5a-androstane (Ia, 0.45 g.), with 
trifluoroperacetic acid, supported the structures and 
stereochemistry assigned compounds IIa-c. 
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