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Electrophilic oxygenation o f polyfluorobenzenes C 6F 5X (X = F, Cl, Br, H, C F 3, NH A N M e 3+,
OH and O C H 2C F 3) w ith X eF 2 and H 20 in H F leads to the form ation o f polyfluorinated 1,4cyclohexadienones. P entafluoroiodobenzene is converted into CftF^IFi and C 6F 5IF 4, w hereas
[C 6F.<iN2]+ [N bF 6]_ is unreactive tow ards this new type o f electrophilic oxygenation.

Introduction

Results

Recently we found that (pentafluorophenyl)xenon(II) hexafluoroarsenate [CöF5Xe]+ [AsFö]reacted easily with xenon difluoride and FLO in
HF to yield (pentafluoro-l,4-cyclohexadien-3-onl-yl)xenon(II) hexafluoroarsenate [1], In order to
prove the scope of the synthetic use of this new
powerful oxygenating reagent, the interaction with
pentafluorobenzene derivatives C6F5X containing
electron-donor as well as electron-acceptor sub
stituents was investigated.

Treatment of hexafluorobenzene 1 with XeF? in
HF containing 1.5 equivalents of H20 caused im
mediate xenon evolution and formation of
hexafluoro-1,4-cyclohexadien-3-one 2 (major prod
uct) and hexafluoro-4,5-epoxycyclohexen-3-one 3
(minor product) (Table I). 3 was the product of fur
ther oxygenation of 2 as could be shown in a separate
experiment.
It was expected that the reaction of pentafluorobenzenes CfiFsX will lead to isomeric polyfluori
nated cyclohexadienones, and that their ratio should
depend on the nature of the substituent X. For
determination of its directing effect, compounds
C6F5X were allowed to react with a slight excess of
xenon difluoride and H20 in HF at room tempera
ture (r. t.). It was found that chloropentafluorobenzene 4 was converted into 1-chloropentafluoro-1,4cyclohexadien-3-one 5 and 1-chloropentafluoro1.4-cyclohexadien-6-one 6. Under similar condi
tions octafluorotoluene 7 underwent oxygenation to
give perfluoro-1-m ethyl-1,4-cyclohexadien-3-one 8
and its isomer 9.
Interaction of bromopentafluorobenzene 10 with
XeF2 and H20 in HF gave 1-bromopentafluoro1.4-cyclohexadien-3-one 11 and its isomer 12, but
simultaneously ring fluorination occurred to yield
1-bromoheptafluoro-1,4-cyclohexadiene 13 besides
traces of unidentified non-aromatic products. It is
noteworthy that this is the only example of fluori
nation of the aromatic ring with XeF2 in HF in the
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Table I. O xygenation o f pentafluorobenzenes CftF^X with
X eF 2 and H : 0 in HF.
H: 0
(mmol]

XeF2
[mmol]

Products
[% yield]

0.555

0.331

2 (80), 3 (20)

0.444

0.456

5 (50), 6 (50)

0.388

0.349

1 1 (1 7 ), 12 (31),
13 (43)a

C6F5Brc
0.607

1.00

0.749

11 (15), 12 (33),
13 (37)

C6F5I
0.275

0.389

0.431

20 (62), 21 (8),
22 (30)

0.500

0.544

8 (83), 9 (1 7 )

1.055

0.503

C6F5X
[mmol]
Q F f,
0.376
C6F5C1
0.440
C6F5Br
0.324

C6F^CF3
0.478
C6F5H
0.400

24 (63), 25 (17),

2 (20), 2 6 d
C6F5OH
0.543
C6F ^O C H ,C F,
0.571
[C6F5NM e3]+ [PF6] 0.161
[C6F^N M e,]+ [O T f]0.213

0.778

0.592

2 (100), 3 d, 2 6 d

0.833

0.662

2 (14), 29 (14),
30 (35), 26 (13)e

0.444

0.230

17 (87), 18 (13)b

0.555

0.360

1 7 (8 1 ), 18 (19)b

a91 % conversion o f CeF^BrH; bafter 1 h at room tem pera
ture; cin 1 ml o f HF; dtraces; ereaction m ixture contained
C 6F 5O C H 2C F 3 (conversion 84 %) and C F 3C H 2OH.

(F-2,6,6), -130.0 (F-4) and -150.1 (F-5) ppm. Tak
ing into account that the protonation of 15 is a re
versible process even in strongly acidic media, the
result may be explained by interaction (fast reac
tion) of the electrophilic oxygenator with the neu
tral substrate 15. To overcome the problem of re
versible protonation we performed the oxygenation
of 16a and 16b. Solutions of both salts 16a and 16b
in HF showed equal l9F chemical shifts of carbon
bonded fluorine atoms at -136.1 (F-2,6), -145.9 (F4) and -155.7 (F-3,5) ppm beside resonances of the
counter anions at -70 ([PF6]~), (d, 696 Hz) or -76.3
([OSOoCF}]- ), (s) ppm. The difference in the res
onance positions of para- and meta- fluorine atoms
of the [C6F5NM e3]+ cation in acidic (HF) and in
basic (DMSO) [2] media may arise from the inter
action with the electron-donor dimethylsulfoxide.
The addition of XeF2 to the HF solution of salts
16a andl6b in the presence of 2 - 2.5 equivalent
of H2O yielded (pentafluoro-l,4-cyclohexadien-3on-l-yl)trim ethylam m onium salts 17a and 17b and
their isomeric salts 18a and 18b. The use of 1.7
equivalents of XeF2 in the latter case additionally
gave a small amount of presumably an epoxycyclohexenone derivative ( 19F resonances at -171 and
-174 ppm).
0

presence of water. The formation of 13 was neither
influenced by the excess of HbO nor by the order of
mixing of reactants.

Y’
(Y = CF3S 0 3 a orPFg b)

o

o
10

11

12

13

A more complex reaction was observed with
pentafluoroanilinium hexafluoroniobate 14 which
was obtained by dissolution of pentafluoroaniline
15 and NbF^s in HF. Under the action of XeF2
and H2O the colourless solution of 14 became im
mediately deep-purple. Gas evolution took place
at r. t., but after 1 h 14 was still the major com
ponent of the reaction mixture. According to the
i9F NMR spectrum one of the minor products
was presumably (pentafluoro-l,4-cyclohexadien-3on-l-yl)am m onium hexafluoroniobate with the fol
lowing assignments of l9F resonances at -103.7

17

Y’

18

Despite of some formal similarities to pentafluorophenylxenonium salts, pentafluorobenzenediazonium hexafluoroniobate did not react with XeF2
and H2O in HF at r. t. within 4 d.
The results show that the oxygenation of polyfluorinated benzenes CöF^X occurs only at carbon
atoms bonded to fluorine. However, when pentafluoroiodobenzene 19 was treated with 2 equiva
lents of XeF2 and H2O (1.5 equivalents) in HF
pentafluorophenyliodine difluoride 20 and pentafluorophenyliodine tetrafluoride 21 were obtained. The
different reaction pattern is not surprising if we take
into account that the oxidation products of pentafluoroiodobenzene, CftF^IO and C6F5IO2, easily un
dergo fluoridation in anhydrous HF [3].
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C 6F sI + X e F , + H bO
z

t HFV „ >
r .t . , - X e

19
[C6F5IO + C6F5I 0 2]

c 6f 5i f 2 + c 6f 5i f 4
20

21

Reaction of pentafluorobenzene 23 with XeF2
and H2O in HF showed oxygenation in the orthoand meta-positions to the hydrogen atom under for
mation of pentafluorocyclohexadienones 24 and 25.
However, additionally a substantial amount of hexaliuorocyclohexadienone 2 and traces of tetrafluoro1,4-benzoquinone 26 were found. Formally 2 is the
product of the electrophilic displacement of the hy
drogen atom by the OH group with following oxy
genation of the intermediate pentafluorophenol 27.
Evidently, 27 reacts readily with XeF2 and H2O in
HF to give 2 and traces of 3 and 26.

C6F5H + XeF2 + H20

C6F5OH + X eF2 + H20

27

The formation of 2 from 27 means that the oxy
genation occurred at the carbon atom bonded to the
hydroxy group rather than at the C-F fragments, al
though the presence of 26 indicates additionally the
electrophilic attachment of OH to carbon C-4.
Trifluoroethoxypentafluorobenzene 28 gave the
trifluoroethoxypentafluoro-1,4-cyclohexadienones
29 and 30. In addition, 2, 26 and CF3CH2OH were
present in the reaction mixture in 1 : 1 : 2 molar
ratio; besides traces of CF3C (0 )0 H .

C6F5OR + XeF2
R = CH2CF3
28

Obviously, trifluoroethanol was produced by dehydroalkoxylation of the CF3CH2O-C-OH moiety
in the intermediate products to give 2 and 26. The
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polyfluorinated alkoxybenzene 28 itself is stable in
HF.
In our previous publication [1] we reported
the epoxidation of one of the carbon-carbon dou
ble bonds of (pentafluoro-l,4-cyclohexadien-3-onl-yl)xenon(II) and (heptafluoro-l,4-cyclohexadienl-yl)xenon(II) hexafluoroarsenates. The general
scope of this process now could be demonstrated
by conversion of 2 into 3.

XeF2 + H20

The l9F NMR spectrum of 3 in HF shows res
onances at -109.3 (F-6A), -122.9 (F-6B), -132.9
(F -l), -148.2 (F-2), -171.6 (F-5), and -173.3 (F4) ppm; J(6A, 6B) = 300 Hz. In dichloromethane
solution the signals of the fluorine atoms were lo
cated at -110.68 (F-6A), -124.35 (F-6B), -138.38
(F -l), -147.58 (F-2), -172.56 (F-5) and -174.60 (F4) ppm with coupling constants J(FF) at 5.4 (1,2),
5.8 (1,4), 25.2 (1,6A), 20.4 (1,6B), 9.8 (2,5), 9.7
(2,6A), 11.8 (2,6B), 20.4 (4,5), 16.4 (4,6A), 13.0
(4,6B), 2.4 (5,6A), 4.2 (5,6B), and 297 (6A,6B) Hz.
The deshielding of the F-l resonance in HF rela
tive to CH2CI2 hints at partial protonation of the
carbonyl group in strongly by acidic media. Similar
phenomena of deshielding in HF relative to CH2CI2
are also observed in the case of other polyfluorinated
cyclohexadienones (Table II). The resonances of F4 and F-5 of 3 are less sensitive to change of solvent
from neutral CH2CI2 to acidic HF, which can be ex
plained by the assumption that the epoxide moiety
is not protonated in HF.
Discussion
The results show that the electrophilic oxygena
tion of pentafluorobenzene derivatives C6F5X (X
= F, Cl, Br, CF3, NH3+, NM e3+, Xe+, H, OH,
OCH2CF3) with xenon difluoride and water in HF
is a general reaction as well as the epoxidation of
the carbon-carbon double bond of polyfluorinated
cyclohexadienes.
Replacement of one fluorine atom in C6Fö by
the stronger cr-acceptors X = CF3, NMe3+, Xe+
does not influence the reaction course whereas
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Table II. iyF N M R spectra o f poly flu o ro -l,4 -cy clo h ex ad ien o n es.
C om pound Solvent
F-2

6(F)[ppm ]
F-4
F-3

2
2
5

C H 2C12
HF
C H 2C12

5
6
6

- -152.7
HF
-125.0
C H 2CI 2 - 1 15.0a - 1 15.0a -146.3
HF
-107.0 -115.8 -139.3
-152.2
C H 2C12 -112.3
-

8
8
9

b

C

-152.2
-152.1
-124.8

-

7(F,F)[Hz]
F-5

-152.2 -145.2
-152.1 -137.6
-152.5 -139.4
-131.3
-148.3
-148.6
-137.4

HF
C H 2C12

-112.1
-105.6

-115.1

HF
C H 2C12
HF
C H 2CI 2

-98.0
-116.3
-116.0
-105.5

-114.9 -139.6
-152.2
-152.6
-115.2 -146.7

12
HF
17 [O T f]_e’f M eCN

-96.3
-103.7

-115.7 -139.0 -147.6
-152.6 -141.5
-

17 [O T fT 8 HF
17 [PF6] - h H F
18 [O T f]—f,‘ M eCN

-1 01.3“
-10 1 .6 “
-103.4

- -150.8 -133.4
- -150.8 -132.8
-113.4 -149.1 -146.4

9

d

c

11
11
12

18 [O T f]“ g

-

-152.4 -130.6
-146.2 -148.0
-148.6
-137.8
-129.0
-147.3

24

HF
C H 2CI 2

-98.4
-124.3

-112.9 -142.3 -146.3
- -153.6 -139.7

24
25

HF
C H 2C12

-124.0
-115.0

-153.4 -130.3
-116.6 -148.1 -150.2

HF
C H 2C12

-104.2
-155.8

-117.1

HF
C H 2C12

-157.6
-140.8

-153.2 -138.0
-115.3 -146.1 -151.4

HF

-136.2

-115.9 -138.0 -151.6

25
29
29
30
30

k

1

-

-139.8 -150.3
-153.1 -145.2

F-6
-115.5 (1,2) 3.7, (1.4) 3.7, (1,6) 21.0, (2,6) 9.3
-115.6
-108.0 (2,4) 2.6, (2,5) 3.0, (2,6) 9.5, (4,5) 5.3, (4,6) 9.5,
(5,6) 23.1
-108.3
(3,4) 20.0, (3,5) 10.7, (4,5) 5.5
-

-107.8 (cv,2) 17.9, ( a , 6) 7.8, (2.4) 4.0. (2,6) 10.6,
(4,5) 6.0, (4,6) 9.6, (5,6) 22.2
-108.0
(a ,2 ) 26.9, (2,3) 21.6, (2,4) 3.6, (3,4) 21.6,
(3,5) 10.7, (4,5) 5.9
-

-104.0 (2,6) 9.6, (4,5) 4.5. (4,6) 9.6, (5,6) 23.6
-104.3
- (2,3) 24.2, (2,4) 4.5, (3,4) 20.8, (3,5) 9.8,
(4,5) 4.5
-102.3 (2,4) 5.0, (2,5) 3.9, (2,6) 10.2, (4,5) 5.8,
(4,6) 10.0, (5,6) 22.3
-10 1.3 “
-10 1.6 “
- (2,3) 23.0, (2,4) 3.4, (2,5) 2.3, (3,4) 21.7,
(3,5) 10.3, (4,5) 6.9
-105.8 (2,1) 9.0',(2,4) 3.2, (2,5) 5.7, (2,6) 9.0,
(4,5) 5.6, (4,6) 9.7, (5,1) 1.8J, (5,6) 22.1, (6,1) 5 .9 1
-107.1
(2,1) lO.O1, (2 ,3 )2 1 .0 , (2,4) 4.5, (2,5) 4.5,
(3,4) 20.6, (3,5) 9.9, (4,5) 4.5
-

-112.4 (2,4) 2.0, (2,6) 7,0, (4,5) 5.6, (4,6) 9.8,
(5 ,6 )2 1 .6
-112.6
(2,3) 21.0, (2,4) 5.7, (3,4) 20.6, (3,5) 9.6,
(4,5) 5.3
-

a R esonances are o v e rla p p in g ;b 6(F) -58.6 ppm (C F 3) ; c 6(F) -56.0 ppm (C F 3) ; d 6(F) -59.7 ppm (C F 3) ; e 6(H ) 3.71
ppm ([M e3N R ]+) ; f 6(F) -77.8 ppm ([C F 3S O 3D ; 8 6(F) -76.6 ppm ([C F 3SO 3]“ ) ; h 6(F) -70 ppm ([PF6] “ , very broad);
1 6(H ) 3.46 ppm ([M e3N R ]+) ; j 7 (F ,H );k 6(F) -75.3 (C F 3), 6(H ) 4.62 (C H 2), i(F ,H ) 8.0 H z ; ' 6(F) -75.3 (C F3), 6(H )
4.65 ppm (C H 2), 7(F,H) 8.0 Hz.

the introduction of the diazo group which is the
strongest a- and 7r-acceptor prevents the oxygenation of the pentafluorophenyl ring. The substituents X = OH and X = OCH2CF3 are aacceptors and 7r-donors, and compounds Q F ^O H
and C6F5OCH2CF3 are found to react readily with
XeF^ and H2O in HF, suggesting that the oxygenation of polyfluorobenzenes is determined by the 7r-

electron density of the aromatic ring. Previously we
assumed that the key reactive species in the oxy
genation with xenon difluoride and water in HF
is the electrophile [HOXe]+- [FHF]~ or a structurally related xenon-oxygen intermediate which is
the chemical equivalent of the "HO+" cation [1].
The most probable precursors of the polyfluorocyclohexadienones are the benzenonium cation A
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or the neutral hydroxydiene B, which undergo fast
dehydrofluorination of the F-C-OH moiety.
o
- |U > *
A

B

An alternative pathway via the initial fluorina
tion of C6F5X to hexafluorobenzenonium cations
[C6F6X]+ and their reaction with the neutral nucle
ophile H20 can be rejected. This conclusion is based
on the sufficient difference between the experi
mentally observed isomer distribution of dienones
1-XC6F50 (X = H, Cl, Br, OH) (Table III) and
the pattern expected from the equilibrium ratio of
cations [C6F6X]+ [4a]. Moreover, the nucleophilicity of H20 in HF is very low. The formation of
substantial amounts of polyfluorinated cyclohexadienes is to be expected because of the large excess of
HF and [F(HF)n]_ anions. The only example where
fluorination was obtained was the reaction of bromopentafluorobenzene. However, the appearance of
13 can be rationalised via the intermediate gener
ation of pentafluorophenylbromine(III) derivatives,
which undergo rearrangement to 13 under the action
of HF as a Lewis acid. Treatment of pure pentafluorophenylbromine difluoride CöF^BrF? with an
hydrous HF at -40 °C gave 13 (major product),
10, 3-bromoheptafluoro-l,4-cyclohexadiene and 1bromononafluorocyclohexene (minor products) and
these compounds were also obtained in the presence
of 2 equivalents of H20 [5]. Pentafluorophenyliodine(III.V) derivatives 20 and 21 are stable in HF,
and they are the final products of the interaction of
19 with XeF2 and H20 in HF.
The fast and irreversible dehydrofluorination of
intermediates A or B shows the kinetic control of
the oxygenation of polyfluoroaromatic compounds.
Parallel to the increase of the electron-withdrawing
effect of substituent X from X = Br to X = Xe+ the
tendency of the electrophilic OH group to attack
preferably the meta-position to X increases. Sub
stituent X = OCH2CF3 is a weak cr-acceptor and
weak 7r-electron donor. Therefore, the oxygenation
of 28 occurs at all carbon atoms of the pentafluorophenyl ring although isomerisation cannot be ex
cluded in this case 14c]. The main site of oxygena
tion of pentafluorophenol is carbon C -1. The forma
tion of traces of tetrafluoro-l,4-benzoquinone indi-
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Table III. The isom er ratio o f polyfluorinated dienones
l-XCftF.sO obtained from CftF-sX, X eF 2 and H 20 in HF
(m ol %).
X

l-X C 6F5- 3 - 0

1-X C 6F 5- 6 - 0

C 6F 6O

34
50
63
83
81
100
0
18

66
50
17
17
19
0
0
46

0
0
20
0
0
0
100
18 a

Br
Cl
H
cf3

[M e^N]+
[X e]+ [1]
OH
OCH^CF^

a B eside quinone 26 ( 17 %).
Table IV. The isom er ratio o f polyfluorinated nitrodienes
l-X -C 6F6(N O 2) obtained from C,;iFsX and HNO^ in HF
[4] (m ol %).
X

-3-

-6-

-4-

Br
Cl
H
OH
O CHFt
o c 6f 5

70
66
100
0
0
0

30
34
0
0
10
25

0
0
0
100
90
75

cates the negligible contribution of the OH attach
ment to carbon C-4. It should be noted that the reac
tion of 27 with xenon difluoride in HF gives roughly
equal amounts of 2 and isomeric pentafluorophenoxycyclohexadienones [6] which were not formed
in the reaction of 27 with XeF2 and H20 in HF.
The fact, that we find no pentafluorophenoxycyclohexadienones as oxidation products of intermedi
ate polyfluorophenols in the electrophilic oxygena
tion allows to exclude the radical hydroxylation of
polyfluorinated benzenes (c f [4b]), because in this
case the formation of C ,0 dimers of ArO- radicals
like pentafluorophenoxycyclohexadienones should
be expected [4b].
It is interesting that the electrophilic oxygena
tion of pentafluorobenzene was mainly directed to
C-F fragments rather than to the C-H bond. This
result is in contrast to the electrophilic nitration
of C6F5H with HNO3 - CF3SO3H - B (0 S 0 2CF3)3
[7] or HNO3 - SbFs - HF [4], where nitropentafluorobenzene was the only product. It should be
mentioned that the attachment of the NO? group
in meta-position to hydrogen occurred to a small
extent in the reaction of C6F5H with HNO3 in HF,
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however the nitrodeprotonation predominated [4],
Nevertheless, there is a partial similarity between
electrophilic oxygenation (formal primary step: hydroxyfluorination) and nitrofluorination of pentafluorobenzenes CftF^X as shown by comparison of
data presented in Table III and Table IV. No simi
larity between the two processes can be observed
in the case of oxygen-containing substituents X.
The main site of attachment of the nitro group to
C6F5X (X = OH, OCHF2 or OCftFs) is carbon C-4,
whereas the electrophilic oxygenation of C6F5OH
and C6F5OCH2CF3 proceeds predominantly at car
bon atom C -l. These distinctions point out the dif
ference of mechanisms of both electrophilic reac
tions which require further investigations.
Experimental
The |l,F N M R spectra w ere m easured on a B ruker W P
80 SY spectrom eter at 75.40 M H z and on a Varian EM
360 L spectrom eter at 56.4 M H z (CöFö internal refer
ences). The chem ical shifts <5(F) were related to C FCI 3
[6 (F) (C&F(,) = -162.9 ppm )]. The 'H N M R spectra were
m easured on a Varian EM 360 L spectrom eter at 60.0
M Hz. A lthough the l9F chem ical shifts o f dienones 2. 5,
6. 11, 12, 24, 25 (in C CI 4) w ere reported previously (see
[4] and references cited there), only in few cases fluorinefluorine coupling constants w ere determ ined. Therefore,
the 6 (F) and i(F ,F ) values o f these com pounds together
w ith those o f new dienones 8, 9, 17, 18. 29 and 30 were
m easured in C H 2C I 2 or H F (Table II).
[C 6F 5N M e3]+ [O Tf]~ [8 ] and C 6F 5O C H 2C F 3 [9] were
prepared according to the literature. [C ftF sN M e,^ [PF6]~
was precipitated from aqueous [CftF.^NM e.^ [O T f]- by
60 % HPFf,, w ashed w ith w ater until neutral and dried in
a vacuum over P 4O 10 at 120 °C for 4 h (yield 90% ).
HF was freshly distilled from ca. 5% SbFs - HF solu
tion using PT F E -F E P equipm ent. All experim ents were
perform ed in FEP tubes.

Reactions o f C^F^X with XeFj and HiO in HF (general
procedure)
Pentafluorobenzene derivatives CaFsX . H 2O and HF
w ere dissolved in a FEP tube, cooled dow n to -10 °C,
and xenon difluoride was added in portions. A fter each
addition the reactor was kept at room tem perature till
com pletion o f xenon evolution. Finally the reaction m ix
ture was kept at 20 - 22 °C for 20 min and controlled by
l9F N M R . H F was evaporated, the residue was dissolved
in dichlorom ethane. dried with M gS 0 4 , and analysed

by l9F N M R spectrom etry using C 6H 5C F 3 as internal
quantitative reference fo r determ ination o f product yields.
Products derived from [C 6F sN M e 3]+ salts w ere dissolved
in M eC N after evaporation o f H F (Table I).
R eaction o f brom opentafluorobenzene was also per
form ed by addition o f X eF 2 (92 mg, 0.544 m m ol) to HF
(0.1 m l) w hich contained H 2O (20 mg, 1.11 m m ol) at -30
°C. follow ed by treatm ent w ith 11 (109 m g, 0.440 m m ol)
in 0.1 ml H F at -30 °C. A fter shaking at r. t. for 15 min HF
was evaporated and the reaction products were dissolved
in d ichlorom ethane. The l9F N M R spectrum show ed the
resonances o f 10, 11, 12 and 13 (m olar ratio 5 : 1 : 1 : 1,
total yield 82 %).
T he l9F N M R spectrum o f the reaction m ixture de
rived from pentafluoroiodobenzene show ed only the res
onances o f Ca F 51F2 (20) and Cft F 5IF 4 (21). Subsequent ex
traction w ith d ichlorom ethane and evaporation o f H F led
to partial hydrolysis o f pentafluorophenyliodinetetrafluoride to pentafluorophenyliodineoxydifluoride ( 22 ) with
residual w ater (Table I).

Reaction o f dienone 2 with XeFi and FF_0 in HF
O x y genation o f 2 derived from pentafluorophenol
(0.543 m m ol), H 2O (0.778 m m o l) and X eF 2 (0.592 m m ol)
in H F (0.15 ml) with an additional am ount o f xenon di
fluoride (0.461 m m ol) gave 3 beside residual 2 and, pre
sum ably, perfluorodiepoxycyclohexanone (65, 24 and 11
mol %).

Reaction o f pentafluorophenyldiazonium salt with XeF2
and H 2O in HF
P entafluoroaniline (70 m g, 0.383 m m ol) was dissolved
in A H F (0.15 ml) and N aN 02 (34 mg, 0.493 m m ol)
w as added at -10 °C. Im m ediately a deep violet solu
tion w as form ed in a total conversion o f C 6F 5N H 2 to
[C 6F 5N 2]+ [ F ( H F ) „ r . A ddition o f X eF 2 (150 m g, 0.887
m m ol) caused gas evolution at am bient tem perature and
d iscoloration o f the solution. The l9F N M R spectrum
show ed that the [C a F .s ^ T cation was unchanged. A lso no
changes w ere observed w hen NbFs (190 mg, 1.00 m m ol)
w as added and the reaction m ixture kept for 4 d at r. t..

Reaction o f pentafluoroanilinium hexafluoroniobate with
XeF 2 and H20 in HF
P entafluoroaniline (100 m g, 0.546 m m ol) w as added to
the suspension o f NbF_<s (1 6 0 mg. 0.851 m m ol) in H F (0.2
m l) at 0 °C. A colourless solution o f [CaFsNH^]"^ [N bFa]resulted w hich show ed resonances at -146.6 (F-2.6),
- 147.4 (F -4) and -157.6 (F -3,5) ppm ( 19F N M R ). A ddition
o f X eF 2 (139 mg. 0.822 m m ol) at -10 °C caused slow gas
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evolution and form ation o f a d eep-purple solution. T he
latter was kept at r. t. for I h. T he l9F N M R spectrum
showed the resonances o f the anilinium cation (m ajor
com pound), [N bF6]~ (40 ppm , very broad), H F and nonarom atic fluorinated products at -96 to -152 ppm .
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