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RETAL-ASSISTEDREACTIONs. PART 20.' CATALYTIC TRARSFER WMCGEWLYSIS 
CfPHEROL1cc-0 mms 

Amadeu F. Brigas and Robert A.W. Johnstone* 
(Department Of CheniStrY, UniVerSitY Of Liverpool, Liverpool, L69 38X) 

After conversion of phenols into CI-pseudosaccharyl ethers (2) catalytic 
transfer hydrogenolysis with W/C catalyst and sodlm phosphinate as 
hydrogen donor gave arenes (Arli) In good yield. As an excuple of the 
application of thls reaction ln synthesis, oestrone was converted into 
oestratrlenone in a high yielding, one step reactlon. 

In earlier uork.2 catalytic transfer hydrogenolyslss of C-C bonds in rmadlly prepared 
heteroaromatlc ettmrs of phenols to give a- was dascribod. Prlnclpally, the 
heteroaraatlc group (R) In phenollc ethers (ArOR) was B-phanyltmtra2olyl. whilst thmae 
ethers afford arenes (AftI) rapidly and in high yleld, the rmaotlon suffers econaioally 
from the relatively high cost of the B-phsnyltetraxolyl group uhlch makms It unattractive 
on a large scale. Replam of the B-phenyltmtraxolyl by the chmsp, rwmdily available 
PSeudosaccharyl group 9ivesmasilyprepared, crystalllnm phenollc mthmrs (2; rmaction I) 
which are easily hydrogenolysed. 

(1) (3) . 

In a typical experiment, oestrone (9.18 rolms) was reaotmd with 3-chlorwl,2- 
benzlsothicuole-l,l-dioxide4 @eudosaccharyl chloride; 1: 9.18 lolma; rmectlon I) In the 
presence of triethyl~ine (10 lolesl In refluxlng toluem to give thm corrmspondlng 
3-C-pseudosaccharyl ether of fMstronm (omstra-l,3,S(l0)-trlen-3-ol-l7-one; 2, Ar = 
oestronyl) in quantitative yield. Crystallzatlon fma toluene gave oolourlmss CryStSlS, 
n.p. lB2oC. The -1 ether (2: 0.92 role) in benun (150 ml) was 
hydrogenolysed by refluxlng It with sodlu phosphlnrta (mdiu hypwhomphltm; 0.03 ~11 as 
hydrogen donor in watmr (SO 111) for fiftmmn minutes lnthmprmemnaof 
palladlukon-charcoal catalyst (10x; 19). Thm rmaotlon l lxturm uas umWd up by 
extractlon with ethsr and washing the ether extrscts with uatmr to raovm the sac&win 
(3) so produced. Evaporation of solvmnt gsvm o#t~1,3,~~10)-tr1~17~, l .9. 
134-135oC; [al)* +I&30 (dloxaml;s (96R ylmld). Othmrmxaplmm arm glvmn In the Tablm. 
All pwudosaccharyl ethers gave satlsfaotory C,H,R mnalyama and Ur m InftWmd, 
lR-C-rrr and wss spectra; wlting polnts arm mportmd In thm Tablm. Product aNno wn 
identified by gas chrortography, gas chm s~motronetry ud. In my 
instancms by lsolatlon of the amm ad Its idsntifloatlon by l .p. mnd 'R-mr. 

Yimlds of armnes Cm this hydrogenolyeis arm gensnlly high although, as with 
5-phsnyltetrazolyl l thsrs' thsrs am sam anamllw. Thue,uherm thm phsnollc m 
contains an aldshyde substituent, the Pd catslyst aggmars to be polsonsd but c~mn~l~n of 
ths aldehyde into a cyclic acetal with ethylmns glyc01 allow, hydrogwrolysls to procwd. 
Chlorins substltuents in the ghenolic mthers lay be hydrogmnolysed and nltra substitumnts 
am reduced to amino. 
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TABLE. Waltlnfi Points of 34Aryl pmu&~~~haryl Ethqrs and Yields of Arenes 
Asultlng from their Hydroganolysls~ 

Ar-D-R (2) b Welting Reaction Yield of Areno c 
Ar = point (PC) time (ain) ArH (X) 

1-Naphthyl 
P-Naphthyl 
3-Cyanophenyl 
4-Acetylphenyl 
4-Nltrophenyl 
4-Aldehydophenyl 
4-K&al* 
4-Nethoxyphsnyl 
4-Chloro-2-methylphenyl 
4-Carbomstoxyphenyl 
3,5-Dimethylphsnyl 
4-Fluorophenyl 
3-Trlfuoromsthylphenyl 

201-202 
260-261 
200-202 
244-245 
246-247 
252-254 
204-208 
165-186 
184-185 
218-211 
202-203 
158-159 
119-120 

15 
17 
60 
185 
15 
185 
15 
180 
180 
45 
150 
420 
420 

90 l 
94 l 
56 
80 
100 d 
10 
44 l 
98 
99 ' 
98 
100 
83 s 
80 s 

Typical reactlon conditions are given on ths text. For ethers with do not contain 
a carbonyl group, only one thlrd of the quoted weight of catalyst was used. 
R= 3-(1,2-benzisothiazole-1,1-dioxide). 
Quoted ylelds are based on gas chrometographlc results, using an internal 
standard and in soms cases on isolation of arene (*). 
The product was aniline. 
3-(4-Aldehydophenyl)-l,P-benzisothiazole-l,l-dioxide was converted into its 
cyclfc ketal with l,P-ethanedlol. Wlth extended reaction time ths ketalbsnrene 
was hydrolysed to benzaldehyde. 
The product was toluene. 
Toluene was used as solvent. 
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The specific rotation given in reference 5, [aEd, Is +4GO (dioxane). HoweVBr, the 

specific rotation for oestrone, [a]#*, is +1610 (dloxahe), close to the value found here 
after removal of -OH from position 3, well away from the optically active centres. This 
sugests the value given fn reference 5 may ba erroneous. 
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