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A a-#-t caEaunication byKCOPalld8~' pr4mptaustoreportourownresultroa 

the evaluatien or fluorophosphoranes aa selective fluorination agrmts for hydroxyl groups. 

Rarliw rePorts by SCRWTZL I# mentionedbisfailuretoprepare thealkoxysubstitntedfluoro- 

pbosphoraueRPF30R* (R -Bthyl;R' -i-P~pyl) byrwcting the fluorophosphemnedth the 

trimethylsilyl ether of tha alcoel (CQ30iOR@. ImstUa,he ebtain8d thair decanposition 

products EP(O)?2 and R@F. We uadertook to apply this observatioa to the seleative fluorination 

of hydroxylgroups which, so far, basnotreceiveda fullyadequate selution. 

Plumyltetrafluorophe8pborane (R I C +t5 = Ph) was l eleatedasaceaveuleateapraise 

betwaen reactivityand stabilityvhen compared to dipheuyltrifluorephosphoraueaad ethyltotra- 

fluorophosphorane3, andforits greater l vailability.Rotb thedirectreactionof PhpFqonthe 

aloools, and the alternative route through their silyl ethers vere investigated. 

The direot ruotien gave poor resulta (lov acmersion ratio, ~teliminatioa 

products), although some C-Fccmponad ues geaerallyfomed. A comparableattapt byotber 

workers 4, using diphenyltrifluoropbospborane in rather drastic conditions (12hrs, lRO*C), did 

notmeetvithmore success. 

Cn the contrary, the reaction of PhPF4dth the silylethers, accordiaSt0 : 

CWCQ PhPF 
B'OR Pyrime ) R'CWQ ) [IVOPF3Pb]--+B'F + PhP(0)Fz 

couldbeperfomad inverymildconditions,ator belovraatcrperature, aWhot@in seme 

cases heatingwps needed to accomplish the last stap. 

The method was tested on over 20alcohola.Tbe forration of the trimethylailyl ethora 

ueu general.lyquantitative.Their conversionvas almysctmplete.Ru formationof the expected 

~luorinatadaapeundbas baenobservedinmostcases. Rovever, thereappems to be sme 

disagreaaeutvith KCQPandS CRWTZLRR on the importance of olefin femation through elimination 
eq7 



848 No. 9 

reactions, whic&, inour hands, was ebsavad eaah time tbatitvas possible, includingfor 

wple with primary alc&Ls. 

Typiti cerwarsien ratio in flmrinatien and eliminatiea products, obtainad tie. the 

silyl ether was droptisely added into an eqnivalont quantity of iae-coolad fluemphosphorane 

so as te maintain aa axcess ef the fl-phcsphorane throughout the reactian, are as follows 

(% flnerinatioa / % eli=iaatiOn) t 1-paMan@ (50/30); 2-pantanS (60/40)$ 3-pQIUn01 (60/40); 

t-titan01 (90/-l; cyclop~tanel (40/60); a]rol&exauol (30/70); aholesterol (90/-); l-chloro- 

l thaaol (>99/-); Sahloropropanel (95/Y); 4+bloraktanol (75/25). The extsat of elimination 

could, as yat, not k signifiaantlyreduaed by operating at lownrtmperature, nor bydilution 

vithunqerCfi3Cw,nerbyusingaacacesr PIm4. 

Speaial attantien ms gin0 to the sdlectiveness of the reagmt. Thus the substitutien 

d the allorineatas wmsnever obssmmdduringthefluorination of the cblere-alcools 

Cl(CE2),0E, CC13CIt20EandPhCE(OII)Cif$l. ~fluoro-5-aholestemewasimlated in 90% yield;ne 

additiem ef fluorine atoms on the double bond bms &teat& In the case of 2-brauoethaa01 

hevexmr, theRailllwLctianprodlxt~s l,P-dibrmmtwm (40%) along with I-brano-2-fluom- 

ethans (lox). 

hn dleatron attracting P’ rest strongly stabilizes the intermediate ph~ylalkexytri- 

~~WI’@OS~~OXU?J~. Its trp~attu’e of decmpeoitien to the C-F aampemd iaareasesmarkedly 

alsmg tha series Cl(Cqn- frcmn- 4te 2 while the extent of eliminati~dearmses.With 

2' - cclSCK2- thea.U0~yfltU3mphesphcwsnebeasaettoo stablets allovthereaovery of the 

C-F wmpoxmd. 

TQte nev phaylalka@r Iflnorophespherat~es ~~0R'dthB'-ClCI12~-~dCC13~- 

vereisolataandidaltifiadthreugh~andmass speatrcuetry. 

l+hXom4-fluereetMaeuas prepandia 80% yieldwhemthe silylether ma0 added into 

thephoophcaanomdtha intemediate alkmyflwrepbespheranemasheatedto150°C.Whentbe 

6rdm 0fadditiia us invmtedal1uIe silyl'8ther 1As cmsuad andtheexpecltedameuntof 

Hlf(CIIS)Snsaollemwell baeme w tbeequivalaltsmountof PhPF4badbeaIaddedte the 

silyl ether. In this ease signifiaamt sznouutis of the ether (C1CH2CE2)20 snd of PbP(0)F2 ware 

pruat, alreadyat6PC. besides the~adalkoxyfluorophosphorane, thus indicatingtbat 

furtbmreaatioa takes placebetwsm thealkoxyfluomphespboranephoranathe silyl ethar. 
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Benzyl alcoholon the other hand was converted to a polymer whereas benzhydrol always 

gave benzhydryl ether (80x) and some Ph2CHCHPh2 @20%), with no C-F canpound present. Partial 

fluorination(N60X) vas againachievedwhen 

group in PhCli(OH)CH2C1. 

Separatism of the C-F canpounds was 

banzyl alcoholwas substituted by the chlommethyl 

performed through distillation for the lover boiling 

terms. For the others,distillaticm was preceded by alcaline hydrolysis and solvent extraction. 

Further separation was then achieved through distillation or adsorption chranatography. Wheu 

necessarythe ethylenic compeunds wrebranatedor oxidized in ordertoallovan easier reco- 

very of the C-F caqwund. 
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