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INTERACTION OF PENTAFLUOROPYRIDINE WITH 4-NITROPHhNOL AND 
PENTAFLUOROPHENOL IN THE PRESENCE OF POTASSIUM FLUORIDE 
AND 18-CROWN-6-ETHER 

V.V. AKSENOV, V.M. VLASOV and G.G. YAKOBSON 

Institute of Organic Chemistry, Novosibirsk, 630090 (USSR) 

SUMMARY 

The reactions of 4-nitro- and pentafluorophenols with 
CgF5N, 4-ArOCgF4N and 2,4-(Ar0)2CgF3N (Ar = 4-N02C6H4, C6Fs) 
in the presence of KF and catalitic amounts of 18-crown-6- 
-ether at various temperatures have been investigated. The 
leaving ability of the C6F50-group is shown to be higher than 
that of the 4-No2C6H40-grOUp in the reactions of 4-ArOCgF4N, 
2,4-(ArO)2C5F3N and 2,4,6-(Ar0)3CgF2N with F--anion, which 
is in agreement with the order of the basicity of anions 
(C6F50-<4-N02C6H40-). The reaction pathways of 
pentafluoropyridine with ArO--anions are discussed. 

INTRODUCTION 

In recent years, alkali metal fluorides, particularly 
potassium and cesium fluorides, have been widely used as 
bases in organic synthesis 1 . For example, interaction of [I 
aromatic halides with hydroxy compounds in the presence of 
potassium fluoride gives the corresponding ethers in high 
yields 2 . However, [I in some cases these reactions have been 
found to occur rather slowly 3 13 . One of the methods to 
promote aromatic nucleophilic substitution reactions in the 
presence of alkali metal fluorides is to increase the basici- 
ty of fluoride ion by means of complexing the alkali metal 
cation with crown ethers, using, for example, the system: 
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KF - 18-crown-&ether (18-C-6) b-11). However, it should be 
noted that only a few examples of the usage of 18-C-6 in 
nucleophilic substitution reactions are known E2-163. On the 
other hand, the problem of nucleophilicity ratio of the re- 
agents used in nucleophilic substitution reactions in general 

Cl 17 and particularly in crown ether - catalyzed reactions 
is also important [ , c18-?I . Reversible reactions involving 
fluoride ion 20 are of particular interest, due to the in- 
creased activity of the 'naked' fluorine anion 19 . 

c3 
In the present work, we report 18-C-6 - catalyzed re- 

actions of pentafluoropyridine (I) with potassium 4-nitro- 
phenolate and pentafluorophenolate, obtained by treatment of 
the appropriate phenols with potassium fluoride under the 
reaction conditions (cf. II 21 ). 

Pentafluoropyridine was selected as a substrate, as in 
the reactions with a number of nucleophiles, including O- 
nucleophiles c e.g., CH30-, -OH, (cP~)~No-] b2], only the 
fluorine atom in the 4-position is substituted. 

It was also interesting to compare the nucleophilicity 
ratio of 4-N02C6H40_ and C6F50--anions in reactions with 
pentafluoropyridine, since it was difficult to predict any 
essential difference in their reactivities from pKa values 
of the corresponding phenols (Table 1). 

RESULTS AND DISCUSSION 

The reactions of equimolar quantities of 4-nitrophenol 
(II) or pentafluorophenol (III) with pentafluoropyridine (I) 
in the presence of an excess of potassium fluoride at O°C 
in acetonitrile occur by different routes (Tables 2,3). While 
the reaction with pentafluorophenol does not practically 
occur under these conditions 90-95"~ of pentafluorophenol c 
have been recovered, and the yield of 4-pentafluorophenoxy- 
-2,3,5,6_tetrafluoropyridine (IV) is small (Table 3,N 2,], the 
similar reaction with 4-nitrophenol leads to 4-(4'-nitrophen- 
ow)-2,3,5,6_tetrafluoropyridine (V) in about 50% yield 
(Table 2, N 1,3). The presence of catalytic amounts of 18-C-6 

leads to a higher yield of compound (V) (80%; Table 2, N 2,4), 
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TABLE 1 

The pKa Values of 4-Nitrophenol, Pentafluorophenol and 
Hydrogen Fluoride in Various Solvents 

pKa 

Compound Solvent 

H2° DMSO CH3CN 

4-N02C6H40H (II) 7.15 E33 10.8 [24] 20.9 25 r 1 
C6F50H (III) 5.53 k6] 8.9* 19.5* 

HF 3.16 [27] 17.6** - 
-19.3 [28] 

*The pKa values were obtained by O.P. Sheremet by means of 
potentiometric titration. 
**The pKa value was estimated from the corrected value of 
deprotonation enthalpy 28 . Cl 

whereas the yield of compound (IV) remains low (Table 3, N I). 
The prolonged process or increased amounts of crown ether 
(from 0.1 up to 0.3 mol) do not lead to any noticeable change 
in the yield of compounds (IV) and (V). 

The reactions between equimolar quantities of compounds 
(II) or (III) and pentafluoropyridine (I) in the presence of 
an excess of potassium fluoride in acetonitrile at 80°C also 
take place in different ways. Thus, interaction of 4-nitro- 
phenol with pentafluoropyridine gives only compound (V) in 
a high yield . In this case, the addition of catalytic amounts 
of crown ether or modification of the solvating ability of 
the solvent (using sulpholan instead of acetonitrile) only 
slightly raise the yield of compound (V) (Table 2, N 5-8). 
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TABLE 2 

Reactions of C5F5N (I) and its Derivatives (V,X,XI) with 
4-N02C6H40H (II) in CH3CN in the Presence of KF end 18-C-6 
(Reaction time - 5 h; the ratio of initial reagents (moles) 
1:II (or V,X,XI):KF:l8-C-6is 1:1:2:0.1) 

Reaction Compound 18-C-6 t°C The Yields of the Products 
N N in % with Respect to the 

Compound Obtained 

222) 6) 
23z.):6) 
246) 
;$I 

1 

: 
I 

I 
I 

: 

: 
V 

; 
V 
X 
X 
X 
X 

E 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

58 
;: 

6 
14 
44 

9’: 
traces 80 

i; 

II 

26 
traces 
50 

IO 

traces 

7: 
traces 

1) Reaction time - 1 hour. 2) Sulpholan as a solvent. 
3) The ratio of reagents I:11 = I:2 (moles). 
4) The ratio of reagents I:11 = I:3 (moles). 
5) In the absence of 4-N02C6H40H; C5F5N was detected in the 
reaction mixtures by GM. 
61 In the absence of 4-N02C6H40H. 
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KF (2 mol), CH CN 
+ A rOH 

18-C-6 (0.1 mol), O°C’ 

I II ) III 

1 mol 1 mol 

where Ar = 4-N02CFHi;I( ;:,,V 1; 
Ar = C6F5- , i 

OAr 

N (9%) 
V (80%) 

At the same time, the reaction of pentafluorophenol with 
pentafluoropyridine in acetonitrile at 80°C leads predominant- 
ly to the formation of monosubstitution product (IV), as well 
as to a small amount of 2,4-bis-pentafluorophenoxy-3,5,6-tri- 
fluoropyridine (VI). Under the same conditions, the crown 
ether - catalyzed reaction yields compounds (IV,VI,IX) 
(Table 3, N 3,4). 

I III 
.N + VI + 

18-C-6(0.lmol) lo% 
10% 

1 mol 1 mol 

F F 

VII VIII IX 

22% 12% 4% 

In this case, the increased amount of crown ether leads to 
greater yields of compounds (VIII) and (IX) (Table 3, N 5). 
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TABLE 3 

Reactions of C5F5N (I) and its Derivatives (IV, VI-IX) with 
C6P50H (III) in CH3CN in the Presence of KF and 18-C-6. 
Reaction time - 5 h; the ratio of initial reagents I:111 (or 
IV, VI-IX):KF:18-C-6 is 1:1:2:0.1 (moles) 

Reaction Compound 18-C-6 t°C The Yield of Reaction Products 

N N in %, Calculated from GLC Data 
for the Reaction Mixtures 

IV VI VII VIII IX 

1 I + 0 9 traces 
21) I 0 2.5 
31) I - 80 17 1.5 

42> 
+ 10 IO 

23) I 
73 T- 

- + :: 80 56 9 I: 
+ 80 16 

;3) 

$1 

I I - + 120 120 15 8 ; 9 

I + + 80 9 
,21),6) : + % 1:: 

14 9 

il') :z 
IV - 80 

;: 54 - 
28 

VI iv" - + + 80 80 80 6: 36 

;;2),7) VI + 80 - 
VI + 

19 VII - ;; z 
z; 

$78) VII VII + + 80 80 - - zt 

228) VIII + 

;28) VIII IX + + 88: 80 - - 

:; 
19 
8 

2 

21 

18 

100 
20 

4 
12 

: 
8 
14 
6 

9 
25 
4 

27 

;; 

23 

100 

79 

1) Reaction time - 1 hour. 2) Crown ether amount - 0.2 mol. 
3) Sulpholan as a solvent. 4) The ratio of the reagents 
1:111=1:2 (moles). 5) The ratio of reagents 1:111=1:3 (moles). 
6) The ratio of reagents 1:111=1:0.1 (moles). 7) In the 
absence of C F OH; 65 C F N was detected in the reaction mixtures 

5 5 
by GLC. 8) In the absence of C6F50H. 
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Sulpholan, as a more solvating solvent, decreases the cataly- 
tic effect of crown ether, especially when the reaction 
between pentafluoropyridine and pentafluorophenol is carried 
out at 120°C (Table 3, N 6-Y). 

We have introduced several 4-nitrophenoxy groups into 
pentafluoropyridine by increasing the 4-nitrophenol - penta- 
fluoropyridine ratio. Thus, interaction of pentafluoropyridine 
with two-fold excess of 4-nitrophenol at 80°C either in aceto- 
nitrile or in sulpholan gives, in addition to compound (V), 
2,4-bis-(4'-nitrophenoxy)-3,5,6-trifluoropyridine (X) in a 
low yield (Table 2, N y).When the same reaction was conducted 

V X 

74% 20% 

OH 

I 

1 mol 

II 

2 mol 

CH3CN ,8 0°C 

18-C-6 l v + x + 

(0.1 mol) 

XI 

36% 49% 11% 

v + x 

48% 40% 

sulpholan,120°C 

18-C-6(0.lmol) 
B v + x + XI 

12% 55% 25% 

in sulpholan at 120°C the yield of compound (X) was increased 
two-fold, but the mixture of the reaction products still 
contained a considerable amount of compound (V) (Table 2, Nil). 
The presence of crown ether leads to the formation of 2,4,6- 
tris-(4'-nitrophenoxy)-3,5-difluoropyridine (XI), as well as 
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compounds (V) and (X). At .a higher temperature, the yield of 
compound (XI) was increased more than two-fold (Table 2, N 10, 
12). 

The reaction with three-fold excess of 4-nitrophenol (II) 
with respect to pentafluoropyridine (I) in acetonitrile leads 
mainly to compounds (V) and (X), while the same reaction in 
sulpholan gives, in addition to these compounds, a substantial 
amount of compound (XI) (Table 2, N 13,15).In the catalytic 
conditions, compound (XI) was obtained as the major product, 
as well as a considerable amount of compound (X) (Table 2, 
N 14,16); thedifferencein the solvating ability of a solvent 
is smaller in a catalytic process than in the non-catalytic 
one (Table 2, N 14,16; cf. N 13, 15). A catalyzed reaction of 
pentafluoropyridine (I) with two-fold excess of pentafluoro- 
phenol (III) leads to compounds (IV, VI-IX) in similar yields, 
while interaction with three-fold excess of pentafluorophenol 
gives predominantly compound (IV) and small amounts of com- 
pounds (VI) and (IX) (Table 3, N 10,ll). Thus, the formation 
of compounds (VII) and (VIII) may be considered as the result 
of the contribution of competing reactions involving C6F50- 
and F--anions as nucleophiles (cf. Cl 29 1. 

This competing ability is well observed in the comparison 
of the reaction of compounds (IV, VI-IX) and (V,X,XI) with 
potassium fluoride in the absence of phenols (11,111). Thus, 

KF (2 mol), CH3CN 
9 

18- C- 6 (0.1 mol). 80°C 

lv 

1 mol 

lv + VI + VII + VIII + Ix + 

54% 9% 7% 2% 4% 

+ I 

KF (2 mol), CH3CN l v+x+ XI + I 

18-C- 6(0.1 mo1),80°C 66% 14% traces 

V 

1 mol 
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interaction of compound (IV) with potassium fluoride in the 
presence of catalytic amounts of crown ether leads, in 
addition to the substrate, to compounds (VI-IX) (Table 3, N15), 
while compound (V) gives under these conditions only compound 
(X) in a low yield,even in catalyzed process (Table 2, Nl9,20). 
In some reactions without phenols, pentafluoropyridine was 
detected in the reaction mixture by GM. 

The results on evaluation of the leaving ability of 
4-N02C6H40- and C6F50-groups show the latter to be more easily 
substituted by fluorine than the former. This is in agreement 
with the lower basicity of C6F50--anion in comparison with 
4-N02C6H40--anion c cf. 
in Table I 3 

pK, values of compounds (II) and (III) 
. 

The competing reactions of C6F50-- and F--anions are 
also observed in a catalyzed reaction of compound (VI), where, 
in the absence of pentafluorophenol, the reaction products 
contain compounds (VII-IX), in addition to the substrate (VI) 
(Table 3, N18). The formation of compound (VII) and the 
absence of compound (IV) in that reaction indicate that the 
F--anion attacks predominantly position 4 in compound (VI). 

KF ( 2 mol), CH3CN 
> VI + VII + VIII + Ix + I 

18-C- 6 (0.1 mol), 80°C 
25% 13% 21% 32% 

VI 

1 mol 

KF (2 mol), CH3CN 
> VIII + Lx 

18-C- 6 (0.1 mol), 80°C 
20% 79% 

1 mol 
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This is also confirmed by the results of the catalyzed 
reactions of compounds (VII) or (VIII) with potassium 
fluoride in the absence of pentafluorophenol, where these 
compounds remain unchanged (Table 3, N 21,23). At the same 
time, in the catalyzed reaction of compound (IX) and 
potassium fluoride, partial substitution of C6F50-group by 
fluorine takes place to give compound (VIII) (Table 3, N 24). 

By contrast, interaction of compound (X) with potassium 
fluoride leads to compound (XI), with the yields of the latter 
increased in the catalytic process (Table 2, N 23,24). The 
same compounds are also formed as a result of the reaction 
of compound (XI) with potassium fluoride in the presence of 
catalytic amounts of crown ether (Table 2, N 25,26). 

OC6H4N02- 4 

X 

lmol 

KF(2mol),euW=olan 

18-C- 6 (0.1 mol), 80°C 

~C6’H4N02- 4 

x + XI + v 

80% 9% traces 

F \” 

-n; 
I 

KF (2 mol), CH3CN 
) x + XI 

4-N03H4C60 N’ 0C6HqN02- 4 18- C- 6 (0.1 mol), 80°C 
6% 92% 

XI 

1 mol 

Interaction of pentafluoropyridine (I) with phenols (II) 
and (III) in the presence of potassium fluoride can be 
represented by the following equation: 

ArOH + Sz ArOH...S __ ArO-...H+S ;ArO- + H+S (1) 
1 2 3 

KF + HOAr SK 
+6 -6 
-F . ..H-OAr (2) 

K+F- + HOAr =HF + ArO-K+ (3) 

ArO-K+ z ArO- + K+ (4) 

HP+KF CKHF 2 (5) 

HP + HOAr -_H +8 -6 -F . ..H-OAr (6) 



ArOH + ArO---;r ArO - H. ..-0 - Ar 
ArOH... -0Ar + SeArO- + ArOH...S 
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(7) 

(8) 

where Ar = 4-NO 264 C H -, C6F5- ; S - solvent. 

The activation of weakly acidic ArO - H bonds in dipolar 
aprotic solvents is known to occur by formation of either 
hydrogen-bonded complexes or ionic pairs (2,3)(eq.l), and the 
latter may be associated to form large agglomerations 30 . [ 1 
On the other hand, in the presence of an excess of KF (eqi2), 
the formation of strong hydrogen bonds between phenols (II) 
and (III) and KF (80 - 150 kJ/mol) increase the reactivity of 

these phenols [31,32l(in the absence of KF, the reaction 
between 4-nitro- or pentafluorophenol and pentafluoropyridine 
does not take place). This reaction gives HF which reacts 
further with excess KF to produce KHP2(eq.5)(cf. [33]), and 
it may also form strong hydrogen bonds with phenols (II) and 
(III)(eq.6). 

The excess of KF leads also to the formation of potassium 
phenolates as ionic pairs (eq.3; cf. c 3 21 ). Due to a great 
difference in the acidity of phenols (II) and (III) and HF 
(see pKa in Table I), the equilibrium is considerably shifted 
to the right. The reactivity of ArO-K+ ionic pairs is sub- 
stantially increased as they are divided into free ions (the 
shift of equilibrium 4 to the right) due to complexation of 
the potassium cation with crown ether [4-111. Association of 
phenols with phenolate anion to give complexes with hydrogen 
bond should not be neglected (eq.7 [34] eq.8 [34,35]). The 
increased solubility of K.F Cl 36 and the increased nucleophi- 
licity of F-- anion in the presence of 18-C-6 should also be 
taken into account 19 . [I 

Therefore, the formation of compounds (VII-IX) in the 
reaction of pentafluoropyridine (I) and pentafluorophenol 
(III) at 80°C in the catalytic process (unlike the non-cataly- 
tic one, leading only to compounds (IV) and (VI) may be explai- 
ned by the greater nucleophilicity of C6F50- and F--anions 
(Table 3, N 3-5). But the presence of crown ether practically 
has no catalytic effect on the reaction of pentafluoropyridine 
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with 4-nitrophenol (II) at 80°C (Table 2, N 5-8) because of 
the greater reactivity of 4-N02C6H40--anion with respect to 
C6F50--anion, which corresponds to the difference in the 
basicity of these anions I: cf. 
(II) and (III) in Table 13. 

the pK, values for compounds 
Only lowering of the temperature 

down to OW allowed us to observe the catalytic effect of 
crown ether in this reaction (Table 2, N I-4; cf. Table 3, 

N l,2). 

Thus, the catalytic effect of 18-C-6 was observed only 
at certain reaction rates of anions with substrates. This is 
also confirmed by the fact that in the reactions involving 
substitution of fluorine in compounds (IV,VI) and (V,X>, 
occurring at the less reactive positions 2 and 6 under the 
action of the corresponding phenoxy anions, the catalytic 
effect of crown ether was observed at the higher temperature 
(80°C) (Table 2, N 17,18,21,22; Table 3, N 13,14,16,17). The 
same effect was also found in the reaction of pentafluoro- 
pyridine with the excess of 4-nitrophenol and KF in aceto- 
nitrile, as well as in sulpholan (Table2, N g-16). At the 
same time, a significant decrease in nucleophilicity of 
C6F50--anion in the reaction with pentafluoropyridine in the 
presence of excess pentafluorophenol may be due to the 
formation of hydrogen-bonded associates (eq. 7). The increased 
amount of pentafluorophenol in the reaction mixture leads to 
the decreased effect of crown ether catalysis (Table 3, N 10, 

A decrease in the relative yields of compounds (VII) 
and (VIII) in the reaction products in the case of two-fold 
excess of pentafluorophenol (Table 3, N IO; cf. N 4,5) may 
be caused in part by suppression of the competing substitution 
of C6F50-group by fluorine, due,to increased constant concen- 
tration, of C F 65 O--anion in the reaction medium (cf. 11 18 ). 

In the replacement of phenoyy groups in compounds (X,X1) 
and (VI,IX) by fluorine, formal change of orientation of 
F--attack has been observed. In compounds (X) end (XI), con- 
taining 4-nitrophenoxy groups, the attack by F--anion occurs 
preferably at the 2-position, while in compounds (VI,IX), 
containing pentafluorophenoxy groups, position 4 is preferably 
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attacked (cf.[37],[34 1. The small degree of transformation of 
compounds (X) and (XI) under the action of F--ion as compared 
to compounds (VI) and (IX), which is possibly connected with 
the worse leaving ability of 4-nitrophenoxy group relative 
to pentafluorophenoxy one, does not allow to explain a 
different direction of the F--ion attack in 2,4- and 2,4,6- 
-substituted phenoxypyridines (X,X1) and (VI,IX). 

The data presented lead us to suggest the following 
reaction routes of pentafluoropyridine with 4-nitrophenol 
and pentafluorophenol in the presence of KF: 

I v X XI 

Ar = 4- N02C6Hq0 

I lv VI IX 

Ar = C6F5 

ArO- F- 

a 

ArO- - 

P 

F F 

F 

0 

F ArO- , F \F 

F N’ 
OAr 0 

I 
ArO N OAr 

VII VIII 

Compound (VII) may also be formed as a result of C6F50-- 
anion attack at the 2 and 6 positions in the pentafluoro- 
pyridine molecule, especially in the presence of crown ether, 
leading to the greater nucleophilicity of C61?50--anion. But 
the reaction of pentafluorophenol with excess pentafluoro- 
pyridine gives only compound (IV), which precludes the 
formation of compound(VI1) as a result of the direct attack 
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by pentafluorophenoxy anion at the 2 and 6 positions in penta- 
fluoropyridine (Table 3, N 12). The attack by that anion at 
the 6 position in compound (VII) is possible only in the 
catalytic process (Table 3, N 19,20). 

Thus, despite small differences in the basicity of 
4-N02C6H40- and C6F50--anions, their nucleophilicity and the 
tendency to elimination are substantially different, though 
they change in the same direction as their basicity. 

The structure of compounds (V), (X), (XI) was proved by 
spectral methods (Tables 4,5) and by elemental analysis data 
(Table 5). 

Compounds (IV,VI-IX) were described in 14 . Ll 

EXPERIMENTAL 

19 F and 'H NMR spectra were recorded on the Varian A56- 
60~ spectrometer at 56.4 and 60 MHz respectively, for 25% 

solutions in acetone and nitrobenzene. Hexafluorobenzene was 
used as an internal standard (downfield shifts were taken as 
positive). IR-spectra were recorded for 1% solutions in Ccl4 
and KBr disks (0.25% concentration) on the UR-20 spectrometer. 
GLC analysis was carried out on the LKhM-7a chromatograph 
with programming of temperature from 50 to 270°C, at the 
rate of lOOC/min, with catharometer as a detector, the 
column 400 x 4 mm, the carrier gas - He, 60 ml/min. Stationary 
phase - 15% SKTFT -50 or 15% SE-80 (of the weight of the 
carrier - chromosorb W-DMCS). The quantitative analysis of 
the mixture was carried out by the internal normalization 
method. Identification of the components was made by adding 
known samples to a mixture. 

Directly before the reaction, the anhydrous KF was 
maintained at 350°C for 2 hours. Purification and preparation 
of anhydrous acetonitrile and sulpholan were carried out as 
described in L 39). 18-C-6 was used as a complex with aceto- 
nitrile. Pentafluoropyridine was dried over MgS04 and dis- 
tilled, b.p. 84OC [40]. 4-Nitrophenol was used without any 
additional purification, m.p. ll2-ll3oC. 
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Interaction of Pentafluoropyridine (I) with 4-Nitro- 

phenol (II) in the Presence of KF (the typical experiment, 

see Table 2) 

1.5 g (0.025 mol) of anhydrous KF, 0.21 g (0.0007 mol) 
of 18-C-6, 1.64 g (0.0118 mol) of 4-nitrophenol and 12 ml of 
the solvent were mixed in a vessel under a stream of dry 
argon or nitrogen. Then 2 g (0.0118 mol) of pentafluoropyri- 
dine in 5ml of the solvent were added, and the reaction mix- 
ture was heated to a certain temperature while stirring it 
for some time (Table 2), then cooled and poured into 100 ml 
of 5% HCl, extracted with diethyl ether (3 x 25 ml). The 
ether extract was washed with water and dried over lgS04. 
The solvent was evaporated and the residue was recrystallized 
from petroleum ether (70-100°C) to obtain 4-(4'-nitrophenoxy)- 
-2,3,5,6-tetrafluoropyridine (V) (nc). 

In the case of excess 4-nitrophenol, after pouring the 
reaction mixture into 5% solution of HCl, the aqueous solution 
was filtered off from 2,4,6-tris-(4-nitrophenoxy)-3,5-difluoro- 
pyridine (XI) (nc). The filtrate was extracted with diethyl 
ether (3 x 25 ml), the ether extract was washed with water, 
dried over MgS04, and the solvent was evaporated. The residue 
was chromatographed on the silica gel column (120 x 2.5 cm), 
the eluent being the mixture of C6H6: Ccl4 (3:1), to obtain 
compound (V) and 2,4-bis-(4'-nitrophenoxy)-3,5,6_trifluoro- 
pyridine (X) (nc). 

Experimental conditions and results are presented in 
Table 2. The I9 F and 'H NMR spectral data of the individual 
compounds are presented in Table 4. IR and elemental analysis 
data are summarized in Table 5. 

Interaction of Pentafluoropyridine (I) with Pentafluoro- 

phenol (III) in the Presence of KF ( a typical experiment, 

see Table 3) 

8.1 g (0.14 mol) of KF, 2.1 g (0.007mol) of 18-C-6 and 
15 ml of a solvent were placed into a flask under the stre-lm 
of dry nitrogen or argon, and were maintained at 20-25oc for 
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15 min. After that, 12.8 g (0.07 mol) of pentafluorophenol 
in 5 ml of the solvent were added, and the mixture was 
maintained for another period of 15 min. Then 12 g (0.07 mol) 
of pentafluoropyridine in 5 ml of the solvent were added to 
the reaction mixture; the mixture was heated for some time at 
the required temperature while stirring it, then the solution 
was cooled and poured into 150 ml of 5% HCl. The organic 
layer was extracted with diethyl_ether, the extract was washed 
and dried over MgS04. The solvent was evaporated, end the 
residue (16-17 g) was analysed by GLC. The products were 
obtained by vacuum distillation, recrystallization or by the 
preparative GLC. 

Experimental conditions and results are presented in 
Table 3. "F NMR and IR spectral data of compounds (IV,VI-IX) 
are reported, together with their constants and elemental 
analysis data, in 14 . Cl 
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