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Tripbeny~~muth Dibromide-I~ine: An Effkient Reagent 

for the ~bydration of ~~oho~~ 

Absmctz Tertiary and seconduy alcohols react under mild coWns with tripheny#istntuh dibromide 
and iodine under a?l ialert atmosphere to give the corresmg most stable dkenes in good yidds. 

The oxidizing capability of arylbismuth reagents’ of the type AqBiX2 has bea knowri for many 
years? but the ume *t developme& in the applicatim of organobismuth derivatives for the oxidatbn 
of organic substrates are due to Barton et &.3 

bang our program of explczing new oxidizing agent94 Bve examined the actiou of the system 
~p~nyl~u~ dibmnide (l)5-iixi9ne on alcohuEc sulmms to find that the elimbtion to the ccmqmd- 
ing alkenes occurred exclusively (Scheme), the expected hydrogen abstractionp” oxidation or fragmentation 
nzaction~~~ not beiug observed. 
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Although several nmhods are available for the conversion of alcohols to okfins, they involve the use 
of strong acids, high ~oraansfonnationathGireJ#ST~v~which,insome~,~~ 
thcmf~ust’witb~tive~.Hena;we~this~aDd~MmlmttbodfoE~~ 
dehydratiou of tertimy aud secondary hydroxy compounds that avoids the two-step seqmna: c#tw d&v& 
tive fm aud subsequent t!lwmbn lmctiou. The pxuadure consists iu the tfcament of the alcQhols 
dissolved in cyclohexane with ~henylbismuth ditmmide (1) and iodine at the teqemum and fm the 
timsspecifiedintheT~~e.Afterthe~~~oftfrenactioD(~~~~the~~is~~ 



7 5 ph3Bmd2 

d5^ Ro - 
& 

8 
9 

8dR=Ac m 
9 R=H 

10 lid mmwkt 

OH 

12 rsd Ph@iBg& 

(1.2) 
w/w 
(1.0) 
(14 
(1.2) 
(1m.o) 

wn.0) 

(l.z?/l.O) 
(1.2n.O) 

wIl.0) 

wl.0) 

c4l.o) 

25 
40 
25 
25 
25 
25 

45 

45 
45 

45 

40 

60 

48 no- 
24 II 

16 II 
24 ” 

96 4 (82) 
2 4 WI 

3 6 (73) 

& Ro 
\ 

2.5 lOR=Ac(82) 
2.5 llR=H(80) 

w 

,& \ 
10.5 10 61) 

48 Imrcation 



leaving a 6luatc which contaius the oldIns md a pmipitatc uusolubk in cyckhcxanc which corrcspotuk m 
all unstable bismuth dcXi”ativc.’ 

The~sulgand~~sforthcdehydntianofseveral~andsecooday~~~snmma- 
riztdintheTablc.Thus,intxanriningthis~onthcsesq~~alcohol(2),~l(ena&sld)we 
duemined that triphcuylbismuth dibmmide (1) is respatsibk for the alkute fomation (cuuy 5) although the 
combiutuion with iodine makes tbc mction much fastet (cntty 6). The iodine* by itself, a mixtute of iodine 
and triphenylbismuthine, yellow crystalline diphcttylbismuth iodide9 (3a) 0T red crystalline pbenylbistnuth 
dikdidc (3b)%c unablctoprodux any climhd toccdrcnc (4)” (enttks l-4). 

The matmcxt of 1-isopqyl-4-phcnykyckhcxauol (g) with the system Ph3BiBr+dinc affordai the 

cumsponding alkenes (6)” and (7) with excclknt rcgioconuol and in good yield (entry 7), proving to he a 
wnvenient method which compams with the B&OEtz proc~&&~ aud othu well-koown dehydrating 
agentsg The WIZSC of this restion was monitored by ‘H NMR isolating, after cwhy on Sit& 
impngnatedinAgN03,thetwo~in81%w~yieldinthe~90:lO,asindicatedintheTa~. 

The dehydration of 3p-acctoxy and 3&hydroxy-5ct&okstane (8) and (9) affotdcd the comsponding 
alkcnes (10) and (111, rqmivcly, with similar yields to those publishcd14 for these tertiary alcohols. 
Futhemnoq in both cases, we observed the formation of a diene mtupomd (12)” duivcd frrrm dtc dchy 

droacetylation ot dehydration of the 3f&co&ty functions. Thus, the secondary homoallylk alcohol (11). 
cholestctol, was submitted to the tamion couditions obtaining after 48 horn the diettic mmpmud (12) 
(44%) msulting fmm the eliminadon of the hydmxy group, together with au i odocompound (U) (22%) 
daivcd probably flout the competitive substitution nSction.16 

The expcrimtnt of dehydration of an axial mondaty alcohol (14) gave satisfacmily the alkene (10) in 
excelknt yield (91%) attd a small aumunt of the diene (12) (8%). Ncverthekss, several attempts to dehydrate 
thceq~rtihonmlog(15)didnot rcsultinthceliminaticmpmduct,mann'dispdti~~gmbe 

mqtdredforthedehydration~totaJtcplacc. 

16 
I 

Finally, the tcttiaq alcohol (16), which is ptonc to ca&ocaGon rearran 
derivative (l~l*whenexposed~othe~onconditions. 

gazQ7 gave the fcnchol 

Experimenml Procedure: To a solution of -l(2) (SO tug, 0.23 mnml) in cyclotmxanc (5 tnL) were 
added ttiphcnylbismuth dibromidc (162 mg, 0.27 tnnml) and iodine (58 tug, 0.23 mnx$) and the mixtutc 
wasstltrcdundcranargonaanosphescfor2hoursatloom uqaatum.Thexaacuonmixtulewasthen 
filtaedtoTcnXn/c an~~krsdpracipicatewhichsbwlyMmdyellowupoastandingintht~for 
sevcraldays,evtnwhehstoFcduaderanagon~h~.TbeRl~was~iatoaqucolliithios~ 
solution and extracted with mcthylcne chloride. Rotativc c hromatography of the residue with x-hcxanc gave 
exclusively ccdmnc (40 mg, 87%). 

Ac&Mge, This wotk was supported by Investigatiat Pnogramm n. PB9O-OOg3 of tbc Ditec- 
ci6n~de~v~ti~~~yTCcnicaWetbrnLthcDlnocidaOenaaldcUnivasidrdese 
lnvestigaci6n de1 Gobiw de Cat&as fm a fellowship gtanted to RL Dotta 
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