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In the preceding p8per’ it wu demonstnted th8t the cyclic sulfites derived from 

SB,Sg-dihydroxy- snd 3a,Sa-dihydroxy-cholestsn-6-one urd the la-brao derivative of the former 

exist with the heterocyclic rings in bo8t conforntions 8nd the S-O ui81 or eqrutori81, 

depending upon the compound or its mode of prep8r8tion. We describe here the reductions of 

the non-bromin8ted 0x0 cyclic sulfites 8nd the re8ctions of the reduction products with b8se. 

Tre8tment of the 0x0 sulfite mixture (s 9% & 8nd 911 l&l obt8ined from 36,S-dihydroxy- 

S6-chblest8n-6-one by re8ction with thionyl chloride-pyridine 8t 1.) with lithira 8luinu 

tri-t-butoxy hydride (LATgH) in dry tetrehydrofuren for 45 dn gsve two isowric hydroxy 

sulfites, p 8nd B,2 in yields of 6% 8nd 57%. respectively. Ihe 8ssipent of structures ~8s 

rde 8s follows: s8ponific8tion of both A 8nd S (8nd their 8cet8te deriv8tives) with meth8nolic 

pot8ssim hydroxide solution g8ve the 36,56.66-trio1 4,’ indic8ting 9 configur8tions for the 

oxygen substituents 8t C-3, C-5. 8nd C-6 in the sulfites. Capound & exhibited nmr 8nd ir 

spectr8 consistent with structure & (heterocyclic ring 8s 8 borrt) while the nmr spectra of 

E sbd 8 3a-hydrogen sign81 (246 tit) upfield rel8tive to the 8bsorption (276 Hz) of the 

6o-hydrogm (see T8ble I). lhe C-6 oxygen is therefore esterified 8s p8rt of the hetero- 

cyclic ring, the hydroxy group is 8t C-3, 8nd Bmust be 8 product of re8mngaent (3e) which 

occurred during the reduction, presu8bly from b. The mechurisr of the reur8ngaent is 

being investig8ted. 

lwo configur8tions 8t sulfur 8re possible in the five-membered sulfite ring (8s in &I4 

just 8s in the 6-membered sulfites. Verific8tion of the structur81 8nd configur8tion81 

usignment to isouer.! ~8s obt8ined by reduction of 36-acetoxy-S-hydroxy-SB-cholest8n-6-one 

to the corresponding 66-hydroxy steroid’ md tre8tment of this nteri81 rith thionyl chloride- 

pyridine 8t 1.. Chromtogr8phic sepprr8tion yielded two isomeric sulfites, one of which (s) 

wes identic81 to the 8c&t8te of 8. The other (which g8ve the trio1 i upon saponific8tion) 

showed 19-H 8bsorption (75 HZ) in its nmr specter st a mukedly laer field than 3b (19-H - 
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at 57 Hz) and is therefore assigned structure 2 in which the S=O is directed toward the C-19 

ethyl group. 

b 

56.56 Series 38.56 Series 
la, S=O axial 2a, S-O axial, R=H 
E, S-0 equatorial E, Sd) axial, R=Ac 

3o,So Series 
&, S=O axial 

3a.5a Series 
2c, S=O axial, R=H 
3, S=O axial, R=Ac 

,OAc 
.a, x = \ 

‘H 

TABLE I+ 

PHYSICAL CONSTANTS OF CYCLIC SULFITES 

Coupound 

2a - 

Physical Data [mp; [a],,; c max (S=O); nmr (Hz)] 

178.5-180’; -8’; 1196 cm-l; 19-H (69). 48-H (195, d of 
d, J = 15 and 4). 60-H (232, d of d with superimposed 
ceriibr legs, J = 3 and 3). 3e-H (284. I&2 = 8) 

2b - 0it; -47.;. 1196 “‘l; 19-H (66). 46-H (202. d of d, 
J = 15 and 4), 3a-H (282, 312 = 8). 60-H (305, xlf2=6) 

2c - 

2d - 

3a - 

171-1730; +39*; 1181 CD-l; 19-H (72). 4a-H (198. d of 

d. J- 15 and 3). 60-H (232, 51~ = 4), 36-H (283. 

!!l1/2 - 7, 

144-145.; l 35*; 1199 cm-l; 19-H (70). 4a-H (195, d of d. 
J_ = 15 and 4), 36-H (281, 312 = 8). 6a-H (299, Eli2 = 4) 

116-120. (after drying in vacua); ZO’; 1217 cm-‘; 19-H 
~~;S~iv:~;H~(~~,a~~,~~ 8),60-H (276. d of d 

3b - 133-134.5.; l 5*; 1218 cm-l; 19-H (57). 60-H (270, d of 
d unresolved. ‘yl,2 = 6), 3a-H (303. Q2 = 8) 

3c - 

5 

129-131’ dec; l 15*; 1218 cm-l; 19-H (62). 6a-H (279, 

n1/2 = 6) 

ES**; -11.; %1235 cm-l (under acetoxy C-O stretch); 19-H 
(75), 6a-H (245, d. J - 5). 3a-H (299, 31~ = 8) 

+Optical rotations in CHC13; 
standard . 

ir spectra in Ccl48 nmr spectra in CDCl3 at 60 MHZ with IMS 

*Contains solvent (EtOH) of crystallization. 
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Oxidation of 38 with chrouic oxide reagent’ gave the 0x0 sulfite & (642 yield). lhe - 

latter underwent therual decomposition to give Sa-cholestan-3,6-dione (78%) in a uanner 

typical of 1,2-cyclic sulfites. 
6 

The dione was also obtained when &was treated with 

uethanolic potassiw hydroxide. Isolated as an inte_rmdiate in this reaction was b&hydroxy- 

cholest-4-en-i-one which could be converted to the dione under the reaction conditions.7a 

“o@ *coA? 
OH 00 HO’ 0 

\I 

4 6 

In contrast to the behavior of lb toward LATCH, its 3a,Sa diastereaer &underwent - 

reduction with no rearrangaent, yielding the 6!3-hydroxy sulfite 2c. Rearrangeuent to a 5.6- - 

sulfite is undoubtedly precluded in this instance by the trans diaxial relationship of the 

substituents at C-5 and C-6. When & was boiled with uethanolic potassim hydroxide, the 

corresponding trio1 was not obtained; the oxide 67b uas forued in 792 yield, presuuably by 

the generation of an oxyanion at C-6 which then affected an intrauolecular displacement of 

the sulfite oxygen at C-S. Inspection of models (see s perspective vieu) shows that attack 

at the sulfur atoll is partially inhibited by the steroid A ring, thereby favoring oxyanion 

fomation. An alternate wchanisa nay involve attack at sulfur leading to a dipolar inter- 

mediate which collapses to oxide 6. 
a 

2, perspective view 

We are extending these studies to other cyclic sulfites in order to test the 

generality, if any, of ring rearrangeuents as reported here in the reduction of b. 
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