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H, 8.89) which was conwated to the Ustos&one analog (IV) (m.p. 255-256”. [dr]~ + 111”. Az 

244 q, bg84*18. A&. Found for C,,H&,: c, 7524; H, 962) by selective reductions with 
sodium borohydride in methanol at 0”. Alternately, reaction of the 3,17diom (VI) with pyrmMne 
in methanol gave the 3-enamme,‘ (1 I~~y~-3~-p~~~~Aa~‘~ll~-17~ 
0 (m.p. 249-250”, tab - 14p” (pyr.), A_. Bther 281 w, log I 4.35. Aa& Found for C&NO,: 

C, 77.87; H, 9.43; N, 3.85) which, after lithium aluminum hydride’reduction foIlowed by hydrolysis, 
gave authentic (IV). 

WeshenrsportatalaterdatsonfUrthar~~~onsinthisintsrasting~~,,aswalloon 
the dehydration products of lla-methyl-ll&hydroxy steroids. 
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Tus clinical importance of 19-nor steroids such as 19-nor-17~methyltMosterone, 1 19-nor-17a- 
eth&yJtestostemm (NorlutirQ1 and of the latter’s A~~lOUxner* is now well reqnimdt and these 
substances are ah prepared on an industrial scale by modified Birch mductions~ ofaromatic pm- 
cursors. The synthesis of the mom complicated 19-nor analogs of ll-oxygenated adrenal hormonw,4 
on the other hand, has been carried out only by adrenal incubation4 of 19norpqnema or by 
starting with ll-oxygenated aromatic precurso rs6 amenable to Birch reduction.* The much more 
attractive and direct route of attempting ll-oxygenation in the 19nor series by microbiological 
meaaPhassofaronlybeenaccomplishedwith19-n~~~andisthuaofnodirsctutility 
for the facile synthesis of M-nor cortkal hormones. 4 We should now like to report tbat 19-norpro- 
ge&rone(I)1reactsreadilywithavarietyofmicm-oqanisms andthatthewayisnowopentothe 
synthesis of a large number of Il-ovted-19-nor as well as ll-oxygenated aromatic analogs 
of stem&l hormones of the pregnane series. 

Incubation of (I) for 24 hr at 28” with Rhisopus n&ricuw (ATCC no. 6227b) in a medium 
containing peptone and corn molasses, fumished in ca. 70 

Eper 
cent yield 1 la-hydroxy-M-norpro- 

gesterone (II) (m.p. 171-173”, [a]D + 62” (CHt&),),s attz 242 n&u, logs4.22; Anal Found for 

l Paper XC. H. J. Ringold, E. Batms and J. A. Zderic Tetrahedrun. 2, 164 (1958). 
t New York Academy of sciences Conference on New Steroid Componn& with ProgestationeI Activiv, 

New York City, October 7-8, 1957. 
++ The lla-hydroxy assignment is also consistent with molecular rotation data: Ahf~ lla-hydroxy-1P 

norproS&erone-+l9-norprogesterone +245 as compared to Ahf~ lla-hydroxy-19-norte-stosterone+l9- 
nortestosterone i-284.‘ 
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C&&O,: C, 75.62; H, 8.87; 0, 15.21) wkib similar .tre&mmt of(I)witttci8&u&ilmtata 
(%I.) (asp. 2%217“, [G&J + 138” 

r4GQ; Anal. F’amd for C&,0,: C, 75.83; H, 8.81). Other 

for C&HIP,: C, 76.32; H, 8.31; 0, 15.32), thus demonstrating that both hydmxylation products 
arespimoreand~oxyeMationdidnotocnuatatartisryoarbonatom. Thoi&arcdqw#tmm 
of the common oxidatbn product (IV) rcqub that the newly introduced hydroxyl grolsp form 
partofa~-~~ringandthepoaitionofthcultraviolstakunptionmaximoof(n),~ 
andN,whichnrmainunchangpdinPllrali,aswellasthestabilityof@)and(IlL)towafilsallcali 
eliminate all positions except for C-11 and C12. Sitm mkmbiologkal oxidation of a steroid at 
C-12 has so far not been obwmed.* the orsacrnca of an oxygen atom at C-11 in 0, (nr) and (Iv) 
appeimtobeestablkhed. . 1 
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