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The recent report by Pihailovig, Stefanovig, Lorenc and Gazic (2~ 

on the preparation of a 5,lO secosteroid, prompts us to report our 

results on the preparation of a 13,14-secosteroid. 

We reported previously that base treatment of 3,5-cycle-6@-methoxy 

17@-tosyloxyandrostane-l&-o1 (3) yielded instead of the 13,14-secosteroid 

fragmentation product, 3,5-cyclo-6~-methoxy-l4-androstene-l7Cf-ol. The 

formation nf this product could be rationalized by the intermediate 

formation of a 1&,17Woxide intermediate which underwent base catalyzed 

opening of the oxetane ring to yield the unsaturated inverted alcohol 

at c,,. 

It was anticipated that the 1ragmentation to a 13,14-secosteroid 

could be accomplished with a 14@-hydroxy-17Cx-tosyloxyandrostane derivative. 

This arrangement of the C,, -tosy1oxy leaving group and the 14B-hydroxy 

anion participating in tbe fragmentation of the C,,C,I bond would preclude 

the formation of a 148,17@-oxide compound, since the steric effect of the 

C 1s angular methyl group would seriously interfere with this process. 

Corey (4) has recently reported on the fragmentation reaction of a Pair 

cf substituted t,3dioZ manotasp-lates in the hydrindane series to yield 

the oyclcmene derivatives, dl-cargophyllene and dl_ieo~aryoPhyllene. In 

both examples of these fragmentation reactions the participating hydroxyl 

anion was cis to an angular methyl group. 
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To prepare the requisite androstane-14r-170-dial 3 modlficalion 

of the method of Sondhciner (5) for the inversion of R 140-01 lo 1 14?-01 

was employed with 4-zndrostc"e-3,17-dionr-14u-oi (6). This was dch).‘r,nted 

with p-toluenesulfonic acid I" Loluenc io 4,14-androstatI~cn~~-3.17-dioni~ I- - 

structure I, m.p. 141-142; U]D + 248;x;$l 5.75 6.0 and 6.2 .;i\g%'! , z 

239 ml-' (16,900i; ".m.r. 4.24 (C,-H); 4.45 (C!,,-H:; 7.12 (C,,-H ; 8.77 

(Cl,-H); and 8.86 'f(C,8-H).* Treatment of 4,14-andlortadic,"r-J,17-dl~n~, 

pith m-chloroperbenzoic acid afforded a mixture of the 14,1.15,1 snd i4P.15 - 

axides (8). Attempts to separate this mixture by chromatograph.v 0" alumirla 

afforded 4,15-androst3dicne-3, 17-dione-148-ol. m.p. 234-236; J1;D * 262 

Nujol 
(dioxa"e); A,,,,,, 2.87, 5.88, 6.0, 6.2. and 6.3 c; x;z;'l 239 mb !lX,OOO'; 

217 mP (12,200!; ".m.r. 3.8, doublet J = 3 cps (C,,-H); 4.23 (C,-H ; 4.53 

doublet J = 3 cps (C,,-H); 8.Sl(C,g-H\ 2nd 8.86+ (C,,-HI; and 14&:5+oxldo- 

4-androstene-3,17-dione; m.p. 220-222, n]D + 107;~;;;~' 5.73. 6.0 and 6.17 r'; 

x ;;;': 239 ml; (14,500). Rrduction of (II) with sodium borohydrldc, L" 

methanol led 1.0 a crude trio1 (III: which was oxidized dlrcctly wl;h man- 

ganese dioxide in chloroform to 4-~ndrostcne-3-o"~~-l4P,17a-diol (IV ; x;z;“’ , 
2.85, 6.0 and 6.2 P. Isolation of this product (IVa; indicates tha: sodIUl! 

borotydride simultaneously reduces the C,,-C,, con~ugatcd doublt‘ bond and 

the C1, -ketone (9) ; m.p. 243-245; a]~ + 66 (dioaanc); ~~~~ 240 w (14,8001; 

x 
Nujol 

max. 
2.85, 6.0 and 6.2 M. 

'Treatment of the diol (IV") with p-toluenesulfonylchloride in pyridine - 

afforded the 17a-tolucnesulfonatc ester (IVb) Fragmentatio" of this 1,3- 

dial monotosylate by generation of the alkoxide lo" with sodium hydride in 

tetrahydrofuran proc.f?eded smoothly to afford the 13,14 sect ketone (V: 
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III IVa R = H 

IVb R = C,H,SO, 

V 

The appearance of a new carbonyl band in the infrared spectrum at 5.92 p', 

along with the disappearance of hydroxyl absorption is in accord with 

structure v. The nuclear magnetic resonance spectrum further confirms 

the nature of V with the C,, angular methyl group signal now appearing 

at 8.41f and a single vinyl proton multiplet appearing at 4.54, 

characteristic of the grouping -KS-. The cis orientation of the 

double bond in the cyclononene ring is assigned on the basis of the 



2958 

l'u-configuration of the hydroxyl in IYa (10). The spectral data are 

thus in accord with the sew structure as 13,14-seco-4-cis-13,17_androsta- 

diene-3,14-dione; m.p. 149-150°jhmax N"jol 5.92, 6.0 and 6.2 p; r ;z 

238 rnp (14,900); n.m.r. 4.27 C,-H); 4.5 (C,,-H); 8.41 (C,,-H! and 8.86 

(C,g-H). 

Further studies are in progress to assess the effect of the, incorpora- 

tion of medium sized nine- and ten-membered rings in the steroid nucleus 

on biological activity. 
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