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Absbwk Tr@lates of satwated alcohols are ua@l in the a@Won of 3- anti 17-hydtvzyste~vids in the pmettce of 
hindered am&w. The ethe@ation is successjld even in those cases where other alkyladng @ents are none#uMt. 

Steroidal or fatty acid esters of biologicslly active compound@ i~~~luding anti-AIDS agent@ have shown 
in many cases enhanced activity. Since esters sre too easily degradable In viva. steroidal ethers contaiuing 
additional functions are desirable. Yet, the known methods of e&&cation are limited in the steroidal feld, e.g., 
Williamson ether synthh is often unsum@d even for M&&red 3-hydroxystemids~. Reactions via 
tosylates~7 are not always effective (see below) and diam compounds are useful only if the simplest diazo 
alkanes sre employed~. Oxidative displacement of iodo compounds~ cannot be applied to steroids containing 
isolated double bonds and oxidative displacement of 3-tosylhydrazinosteroidss is not stereosekctive. Only knzyl 
ethers are available by the use of sodium hydrogen telltide and phenyl imidinium saltsg. 

We now report that triflates of aliphaiic alcohols can serve ss convenient reagents for etheritkation of 
hydmxysteroids. Both 3-hydroxysteroids and more hindemd 17-hydroxystcroids can be e&.ritkd in moderate 
yield, and the use of bifunctionsl uiflatezi was efTective also in cases where the above mentioned allcylating agents 
wereinferior. 

For in&mce smong the 2’,3’,4’J’diisopropylidene galactose derivatives (DIG-X) neither the iodide fat0 
‘10 nor the tosylate lb reacted with the sodium salt of 3@hydroxy-5-androstene-17-one 4 (nitromethane, reflux). 

By contrast, Feaction of steroid 4 with 1.5-2 equiv. of @iflate 2a11 in the presence of 2,6-d&reti-butylpyridine 5 
(nitromethane, teflux 3 h) led to ether 6a in 61% yield t2. Siiy, formation of ethers tip was achieved by 
heating of 4 with Wlates 2b,c13 in nitrometha~ in the pnsence of 5 or of 1,2,2,6$Qemamethylpipekiine 7 
(60-650, 1.5 h). The unstable hiflate 2d was generated in sizu iu the pence of 1.1 equiv. of 7 and when 
tmated with 0.5 equiv. of steroid alcohol 4 in the presence of 1 equiv. of 7 (nitromethane, 60-650.1 h) followed 
by hydrolysis of the product, etbez 6d was obtained in 67% yield. 
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m choice of smine as proton acceptor is importantz the yield decreasesasthesterichindranceofthe 
aminegrouprliminiskn.Thus,tbeyieldsof6b~9o,32,or2%wbeD~aminewas7,luti~andpyridine, 
“spect’ve’y. The yields of tic were 63,47 and 3% when amine 5, huidine and pykline, respectively. were used. 
Obviously, in the csae of less hindered amines, qua&n&&n of the amine function competes effectively (e.g., 
lutidine is methylated by methyl fluorosulfate at room tempmtd3). 

In the case of 3mhydroxy steroids the yield of the emon product ia lowerz the methyl ester of 
Uocholic acid 8 gives in the reaction with triflates 2a or 2c m&r the above conditions the products 9a or 9c in 
36 and 39% yield, respectively. 
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E-on of 17&l1ydroxystetoids 10 and 14 by 2-4 equiv. of haloalkanol nithues 2b and 2e, 
tespectively.wasalsocarriedoutinthe~of7underfbeabove~~conditionsandledtothe 
products 12 and 15. Similarly, when in situ genera&d hitlate 2d was treated with 0.5 equiv. of steroid alcohol 11 
in the presence of 1 equiv. of 7 foBowed by hydrolysis of the product ether 13 was obtained. 

lozR=TBs, X=OH@) 14: x = OH (p) 
11:R=(CH&Br, X-OH@) 1s: x = qc*)& (B) 
lLR=ms. x=qcH&cl@) lo:X=OTf(fl) 
rxR=(CH&Ek, x=qcH&OH(p) 19:X=&(a) 
2OzR=Ac, X=OlY(g) 
21:R=Ac, X=1(a) 

The yields of the products 12.13 and 15 were 35,37 and 27% respectively. The lower yields of the more 
hindemd 17~alkoxy &&a&es in comparison to those of 3palkoxy sterokb is consistent with the assumption 
that tritlate decomposition competes with etherifkation. 

Attempts to obtain cc-ethers from @Mates of ~hydroxystemids and 3 were unsucce&uL Cholestanol 
@Mate led to cholest-2-ene, white the trigate 16 gave an i-steroid marrangement product 17 (42%) and ether 6a 
(21%) or a 3&3g’-his s&roidaJ ether (40%) and 4 (60%) in the ma&on with water. Testosterone uitlate 18 in 
m&on with akmhols gave a mixture of products Wead of a0 expected et&r. Gn the other hand softer 
nucleophiles like Bt@Br or BqN*I’ converte4 18 to 17a-bromide 19 (64%) or 20 to a-iodide 21(108%). 
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