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Very high yields of all@ aryl ethers have been obtained by reactions of dlphenyl- 

bromonlum and phewl-p-tolylbromonlum fluoroborates 1~1th aodlum allcoxldes In rolutione In the 

correepondlng alcohols at moderate temperatures. For example, the reaction of 2.5 x 10" 

mole of dlphenylbrwonlum fluorobor.ztelvlth 3.5 x low4 mole of sodlumethozlde ln2ml. of 

ethanol at 71° for YO pin. In the atmosphere gives phenetole In * Z 2$ yield snd benzene In 

only about2.6$ylel.d;bromobenzenels produced lnlOO$yield, and atrace emwntofblphenyl 

lelormed. These and data for additional aperlments are presented ln the Table of Results. 

Dy way of contrest, the reaction of dlphenyllodonlum fluoroborate with sodium ethozlde under 

the same reaction corxlitlons gives phenetole (14$), benzene (68%) and iodobenzene (sc?$).~ 

Thus,thedlphenylbromonlumsaltle vestly euperlor to thedlphenyllodonlumsaltae a 

pheqylatlng reegent in the aromatic BD process leedlng to ether. 

In our previous studies of the reactions of sodium alkoxldes with diphenyllodonlum 
* 

salts2 (a& also trlarylsulfonlum salts 3 ) we demonstrated that benzene arises by a free 

radical chain reaction, while phenetole arises by an armtic SD reaction. The rldlcal 

process can be suppressed to a considerable dent by the sddltlon of an lnhlbltor to the 

reaction z&&are, aad l,l-dlphenylethylene has been found to be the most suitable additive 

ofztenythztweretested. The data presented In the Table of Results indicate that the same 

holds true for the reactions ofdlarylbromonlumsaltswlth rodlumslkozldes. Eventha& 

relatively little benzene Is produced In the reaction of dlphenylbromonlum fluoroborate with 

sodium ethcalde, this aman&. Is reduced markedly hy the eddltlon of one equivalent of l,l- 

dlphenylethylene to the reaction mlzture. It Is also evident that oxygen of the air serves 

to inhibit the radical reaction la&ding to benzene. The effect of the addition of l,l- 

dlphenylethylene Is even more apparent In the reaction of dl~enylbrcmonlum fluorohorate with 

sodium lsoprozlde In Isopropyl alcohol, vhere phenyl Isopropyl ether Is produced In 83$ Yield 
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when the reactionis carrfed out in an arson atnoe&mrewlth no eddltlve preeemt,butin 92% 

yield when one equivalent ofl,l-dl~enylethyleneie prsrent; the correeponding ylelde of 

bensene(and retone) are @and 6.~$,respectira~.~ 

‘ho War r666orU C~U b6 61~8~1 fa’ th6 eup6riorlty of th6 dlarylbromonium salts over 

thediaryll~donlumealte ln the armtic sa reactlonswithecdiumallroolldee. Intheflret 

plrce, theu!xleslrable radlcalchalnreactlonie preeumed tobeinltlated by the attack of 

alItoxide Ion on the poeitlve halogen to give a trlcovalent halogen lnttiiata, which eub- 

requently dleeoclatee Into radIcala. 2 !l!he kncrm5 greater ease of Iodine over brwlne In 

farmln& tricovalentcarpaude thus -the greater propensity of the iodoniumealteto 

undergo the redical chain reaCtIon. 8econdl3, the more electronegative bromine gives rise 

to a larger bard dipole In the C-X bond than the lees electronegative ladlne. Thus, 

nucleophillc attack at the l-carbon 16 favored in the diarylbromonium cation ae against the 

dlaryllodonlum cation. 

The factthatthreetlmee as mu~hphenetole ae p-methylphenetoleie produced in the 

reaction of phenyl-p-tolylbromonlum fluoroborate with ecdlum ethoxide constltutw valid 

additional evidence for the arapratlc nucleophlllc eubetltution proceae.6 In thecaee 0r the 

dlarylbromonlum salts, hovever, It does not seem to be reaeoneble to suspect that the dle- 

placement reaction takes place on a trivalent brolpine Intermediate, as proposed by Reutw 

and his co-workers for certain aromatic SH resctione of dlaryl.lodoolum ~elte.~ It IS also 

elgnlflcent that the ratlo of benzene to toluene produced ln the phenyl-@,olyllodonlum case 

is nearly unity. This 1aCk of dlecrimlnatlon In the f'ormutlon or aryl radicals he8 been 

observed lnvaricue other radical reactions of dlaryllodonium salte. 2,8 

Alth~@~ It Is clear that dlarylbranonlum salts are superior to dlaryUodonlum salts as 

arylating agents ln at lee& the one type of aromatic nucleophlllc dleplecement reaCtion 

coneldered In this c~lcatlon, g the bromonium salts will not achieve a preeminent statue 

In eyntheaie until a better method oi preparation of the salts than the one presently 

available' 18 discovered. Harever, the results reported herein Indicate that efforts to 

devlee abetter method of synthesis of thebromoniumealte should bcunderteken. 
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Table ofReeulte 

Remtim or (C&RrAr)+BFa- (2.5 x 10" -1 

vlth n&a (3.5 x loA mole) in BOII (2 ml.1 
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llone 

DpEb 

Bona 

DPlsb 
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2.9 72 2% 28 P. 

0.4 76 26 27 74 

1.8 75 24 27 73 

0.5 75 25 28 73 
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--- 100 -- 100 -- 

--- 83 -- 100 -- 

--- 92 -- 98 -- 

--- 83 -- 99 -- 

--- P2 -- 100 -- 

b’ ** 
** 

; -0 
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Trecee orbi~berw, di-p-tdlylmd petWbiphe~~lweredetectd 
2.5 x 10’~ mole or l,l-di#mnylethylene, or which 96-lOO$ wee recovered 
=changed 

Trace ofbiphenyldete~ted 
Acetonevar, obtainedin22$yleld 
Acetoneves obtalned in 4.2$ yield 
Acetonewaeobtaixmdinll$yieM 


