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TIC direct introduction of fluorine into organic moleculea by 

meana of 80~6 commonly wed flurlnating ageute has been reoently ahom to in~glu- 

de oxidation of the subatrate aa a key stage. Thus, Tatlou et al. diacuaa two 

poaaible pathways of fluorination tier the actioa of fluoridea of tranaltion 

metala in their q a;dvalewe states detachment of en eleotron from the molewle 

of the aubatrate (i.e. generation of the cation-radical) or deta8Ment of the 

hydrogen atom (1.0. generation of the radical) /l/. Eleotroohealeal fluorination 

of aromatic oompounda is alao auppoeed to include the generatloa of oation-radi- 

aals; orientation of the subatitutlon is shown to be typical for the eleatrophl- 

lie process /2/. Generation of eation-radicala is ooof&med W the E8R method 

during the fluorination of beDsODe by XeF2 /3a/. The geoeretioo of cation-radi- 

cals waa later shown to be a aide-proceaa, rhareaa the main reacrtion la auppoaed 

to proceed via the closed transition state /B/. 

ID case aromatics oootainiog strong electron-donating aubatituenta (*, 

-0’) if eubjeoted to the ectioll of euoh fluorinating agents as perohloryl fluo- 

ride /4/, trlflaoromethyl hypofluorite /4/ and perffuoropiperidine /6/, the aub- 

stitution is ala0 electrophilic in character, its orientation being shorn to be 

ortho-pare. It is interesting to note that In ao~e caaea there takea plaae prb 

domitiant /4c,!V or exclusive /4b/ formation of eterloelly dlaadvantageoua ortho- 

isomers. Aa has been shown by us /6/, N,N-dielkyl aniline8 may be fluorinated by 

perfluoropiperidlne (&) into the ortho-positioD exoluaively. In the reeotlon with 

N,N-dimetbyLaoiline the generation of its OatloD-radioal ia confirmed by the B;88 
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method. IO explanation of the ortho-oriantation of the fluorination, we eug- 

gaatd a %age" meabaniam iwolving the alaetron traaafar from the nitrogen 

atom of the dialkylamino-group to the antibonding orbital of the N-F bond 

ID the praaant papar the iotaraction of (2) with pheoola is dioouaead. 

Dry aodium pheoolate (PhM8) raaota with (9 giving a mixture of ortho- 

and para-fluorophaoole in a ratio of 3.5rl. The low yield of fluorophenole 

oa~ be explained by the faot that a considerable part of the starting pheDo- 

late ia uaad for the formation of 2,6,6-triphenoxy-l-aaaperfluorocyclohaxena 

(S), m.p* 58-9.Cr lgF I'UlE I$ three broadening peaka J= 42.5; 51.2 and 

54.8 p.p.m. with the intensity ratio of lrltl. lR-apactrum, 1702 tool; 

Y + P 467 (mesa ape&rum). Found, %,t F, 24.91; N, 3.00. Calculated, 96: F, 

24.90; N, 3.25. 

!Che predominant formation of ortho-fluorophenol allowed UB to suppose 

the %agen mechaniao to take place in this caaa aa wall, the formation of 

pare-isomer proceeding in a different way, probably, with the participation 

of the phenoxy radical. 

To verify such a poaaibility, the interaction of (Is> with 2,4,6-tria 

(tie&.-butyl)phenol (E) gas been studied, the latter compound being advan- 

tageoua in its ability of forming a stable phenoxy radical (2). We found(z) 

I) In all the lg F NHB apeotra chemical ahifta are q eaaurad with regard to the 

external CF CCCL 3 All the NW and I&spectra are recorded in CC14; UV-apectr6 

are raoorded in oyclohexane. 
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to react slow&y with (I) forming 

(V), mop* 76-7% (EtOH-E20), l9F 

1 H NMRr singlets S = 0.92 and 

tio is 9:1812. IR-spectrumt 1652, 1676 cmil. uV-8peotrumt 

Calculated, 96~ F, 6.79. ES 7620. Found, %r P, 6.38. 

0’ 

“9* ‘I + F I? r 
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2,4,6-tris(tert.-butyl)para-guinofluoride 

l0yB1 triplet 6= 84 p*pmmo, JF_= = 10.7 BE 

1.18; doublet 6, 6.52. !Phe illteneity ra- 

(2) 

Here and hereafter + denote8 (CE3)3C 

The reaotion includes detachment of the fluorine atom from the N-F group of 

the moleaule (3. !&is is conformed by the iorm8tioD of N-pheUylp8rfluoro- 

piperidine (E) T when the reaction is carried out 111 benrene nt UWC (eeel- 

ed tube). At room teIllpOJZStl.KW (I) 18 PZCSCtiCSlly iU8olUbl8 ilr c6+ but St 

100% these oompounds are fully mired and do not i&erect. 

In contrast to radical (IJ), lithium phenolate obtained by mixing equi- 

ValSUt quantities of (s' and butyllithiwo, iUStS&loeOU8~ reaOt8 with (2) 

at room temperature, giving 2,4,6-tria -(tert.-butyl)ortho-quinofluoride(_VIL), 

m.p* 97-8'0. 19F IWRibroadened doublet 6= 92.8 p.p.m.: % ByBc s2- 

= 0.86) J2-cH3_F = 1.1 Hz; 

= 5.71; J3+F = 

%0.H3 and '66-c$ = "~2a;d:"; 82;;r;S 

11.8 I&$ d;* = 6.54 '3-E - 5-H .- 

1658,1692 cm-l. H+ = 280 (mass epeotrum). UV-spectrum: ;, m8X = 217 y : 

ES 3380. The reaatian by-product is radio81 (I-V), CheraCteri5ed a8 peroxide 

(VIZ), m*p* 146.C (IAt. map* 147-8.C /7/). 

Rapid fluorination of Li-phenolete is a direct proof of the reeotion 

proceeding in accordance with the %age" mechaDi.sm which doe8 not involve the 

formation of the aroxy redicalr radical (IV) tr8iDSd out of the %agsn has 

no time for entering into the fluorination resation. 

vi8 separated by means of preparative GIG (2% Q&f on Chromoeorb 1, 

155*o).It8 structure i8 confirmed by NHR end mass speatrs. 
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(3) 

An analogous q eohaninm may, evidently, take plaoe during t&i oxidation 

of phenol Cm> with oxygen in an alkaline medium /8/. In thia reaction, 

2,4,6-trir(tert.-butyl)ortho-puioohydroperoxide is formed together with the 

para-ibomer. At the 8aae time radical (IV) is known to be attacked by oxygen 

into the pare-poeition exclusively /?/. 

Such one-eleotron mechaniea may be true for certain reaction8 of electro- 

philic subetitution in aromatics containing strong electron-donating eubeti- 

tuenta, since in euch oompoundrr orthosubstitution ia often predominant. Chlo- 

rination of H,N-dimethyl aniline with chlorine and other chlorinating agents 

/9/, nitration of anisole /lo/ and acetanilide /ll/ in acetic anhydride can 

be cited a8 examples of such reactlone. 

ACBNOWLkDGEb@NTS 

The authors should like to express their gratitude to Academician 

I.L.Knungants for the discussion of the results presented in this paper,to 

. E.I.Hyaov for the recording and interpretation of the maas apectra,to A.A.Vo- 

lod'kin and V.V.Yerahov through whose courtesy the authors could work with 

-2,4@-trie(tert.-butyl)phenol. 
RNFERENOES 

1. 
2. 

J.Burdon, J.W.Paraone,J.C.Tatlor, Tetrahedron, 28 43 (1972). 
I.N.Rozhkov, A.V.Bukhtiezov, N.D.Kuleshova, I.L&unyants, DAN 
1322 (1970). 

SSSR, 142, 

3a.Y.J.Sbar, H.H.Ryaaa, R.Filler, J.Am.Chem.Soc 


