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Rat.3 meaourama to of roactiono In oolutlonr under hlgh pressure hare been emloyed 

to &wly the nature of roactlm intermdlaten in numerous ln13tanCoo.~ Snch mea ollremnts 

allow an eotlmste tobemade of A?, the aotlvatlm roluao,bymeano of the expreooion 

A$ = -RT b In k/bp. In most lnstancsa, the mutwl approach of the reagent moleculee 

and/or the formation of chargoa with lta concomitant eloctrostrlction of the wlrent 

produce negative valneo of A~J the mlar wlume of the transItIan t&ate is then less 

fhen that of fhs initial &ate. In those reaations ln which either the reactant mle- 

cult orlcm - or a opecles lp oqwU.lbrluntith it - nndergooe o-10 bond cleavage to 

form a roaotlve lnk~diete mkoh a# those mmtlawd below, Ao+ la poaitlvo. This 

latter w of reaction ha8 an altexnatlre 8ode, namly fhe dioplacemat reaction, which 

can usually not be dlrtingulohod ti it by mwe of the klnotlca and the prodnotq 

howwer, the activation volw for that pathway hao the oppoalte rm, and the effect of 

prwoure io tborefore a 8i8p.l. orltorlon for ju~gthe froonerof the lntoxnodlate. 

React&no bollevod to generate carbonlrn lono in*l roleculoa containing a proixmated 

ether l&kago,3 carbono& or hansyned frcm oarbanlunr, and free raddoalo fxa neutral 

mlocnle& ellhave been rtadledby~ano of thlatechnlque. Althoughvaluable lnfor- 

aatlcm uao VW ObWnod, the que~otlon of the axlatonce of theoe various lntermdlatas 

had already boon ertenslvoly eaplomd and was therefore not in very serious doubt. Ue 

nowwlohtoreportenexa@e ofthanme ofhlghpreaoureratmn3aeurewm to ln the 
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demoMtration of a new inteznodlate, via., f-luodtrene (NP). 

Flnoroxiltmm hen ~&tectedinalor~ratrur~~~trir~n~toLsis 

of either FN37 orm2',andits etisionspectrmhas beenobeervedfraaeerplo ofW3 

throwh which a discharge had been passedt9 Its natwe hae alao h mpha ira a 

theorek.1cal point of riew. lo Althou& Its prmmno. inreveralreaotiona intIm liquid 

phaee haa beeninvokedto amount forproduots, ll 
thereappeamtobenodllrctevldeme 

for this qmcies ae an intermediate in reactions in solution. 

Yard andwright I2 have demonstrated that difluoramlne reacta withaqmeeua baw to 
XL-e glvepr.l~rllydifluorodlaslne (N2?2),andStevena ami- h8verhomthat 

dlflnoramlne can give rise to the NF; anion. !Che hydrolyuir 18 aproeere flmt order in 

dlflnor&neandflretorderlnhydroxide. u,uI A po~raphic proaedum 15 yaa u#od to 

monitor difl.uorarLns in these ezperlments. He have uedthe I- mthodtoaeaexre the 

rate con&ante, andthoae detelrinedundercarparableconditions are inmod WI&,. 

We find that the rate is retardedbythe applicationofhydrostatic preseurelna 

remarkable wayi at G-0 l 0.2', AV" o, the activation volum at sero pressure, is + l4.2 i 

0.3 c3/llole. Ifanatteqtletieto take the effectofpresenre onthe pE of tlm 

phosphate buffer Into acccmnt, by nab of the 16 kmnm lonlsation volwnes of water 

(-21.3 cm3hole) and of aonophosphate anion (-28.1 a3/mle), then AVZ ie et= &&en- 

tially positive: +7 &ole. This value is not cplta ae large eatheaetivationvdnm 

found for tlm baee p-ted 4drolpis of chlorofozw4 (+ 16 cr3ble) -anotlmrnll-known 

caee ofaBl-reaction; this k&-e valuemsybe dretocharge dela?alisationintothe 

chlorine d-erbitale.4~17 

By contrast,the data InTable I ehcwthatthe reaatienofdl~orexlnedthaoetate 

at a pE of 5.5 ha6 an aotlvation velum of - 17.6 m3/mob. oxwig, wb ham rtua.ad 

boththe 4draxl& andacetate reactiona aa well aa t~aedthana&erofaddit,lonal 

anions,~3~~ haa pointed out that l@roxLde ion is situated far off the Une correlating 

the rate constanta dththe nucleophillcltyocnetente baaed onmthylbralde~ the other 

anions are clearly involved indisplaoewntreactlona. Inthls comm0tlan, it is of 

interest to recall that a awlar rate encmaly ledHinet0 poetulate dichloroca* aa 
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(a) Ihs roactlonr titb l@raxlda were oarrled out with a potassium phoophate buffer of 
pH 7.420 and a total pho8pbat.e~ ooncsntration of 0.5 M. ltmwater contained7$methanol 
andO.OO2j of l%toa X-100, which aermdas the maA.mm ~~ppret~sor. (b) Cralg'a value 
ior thim cmstaat III 690 f 30 ~/BIOU,~JOO.~ (u) crrigb YEW ior tm constant ia 

(2.5 f 0.3) x10-s l/mole,smL4 
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AdditiOMi OYideIUW iOr the fOI?MtiOII Of nUO~trcmS ia th0 kg@ cud 

poeltlve entropy of actlvetlon In the bydroxlde reeotlonr + 2h.8 eru. By 

contrast, we find that quentlty to be - 11 0.u. in tlm acetate mwtlon. It 
2b 

has beenpolntedontmenJtlmr that the factore giving rire to either 

positive or negative volume of aotlvatlon affect the oo~epondlng entropy 

change6 lna elmilarmemuw. 

It 1s noteworthy that the product Is derived fra two molecules of 

dlfluoramine: evidently the NF intermediate eumlvee many colllelo~ dth the 

solvent and the epeclee meking up the buffer, finally to react dth a molecule 

of HNF 2' This suggests that there muet be other compounda thet can be ueed to 

trap the intermediate; Indeed, it eeeme likely that thle reaction may have 
ll 

synthetic poeelbllltles, and that a number of the earlier epeculatlone are 

Indeed correct. Proof of capture of the intermediate Is made dlfflcult by the 

requirement that the trap met ignore other epecles such aa the starting meterlal, 

the product and the precnreor anion. We are now exploring this aspect of the 

reaction, and hope to be able to report the reeulta at a later date. 
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