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An effective scalable method for the synthesis of α-, β-, and γ-pyridinyloxoacetates has
been developed, based on the interaction of the respective bromopyridines with diethyl
oxalate in the presence of isopropylmagnesium chloride. This method enables the
preparation of all isomeric pyridinyl oxoacetates with preparative yields in multigram
quantities. The deoxofluorination process of isomeric pyridinyl oxoacetates with sulfur
tetrafluoride was investigated. It was established that the deoxofluorination of α- and
γ-pyridinyloxoacetates with sulfur tetrafluoride leads to the formation of a mixture of
α-/γ-pyridinyldifluoroacetic acid esters and α-/γ-pyridinyltetrafluorinated ethers, which
can be separated chromatographically. It was found that when using an excess of sulfur
tetrafluoride and prolonged heating of the reaction mixture, the fluorination of α-/γ-
pyridinyl oxoacetates results in the exclusive formation of α-/γ-pyridinyltetrafluorinated
ethers. On the other hand, in the case of deoxofluorination of β-pyridinyloxoacetate with
sulfur tetrafluoride, varying the temperature and the amount of fluorinating reagent
allows for the selective formation of β-pyridinyldifluoroacetic acid ester or β-
pyridinyltetrafluorinated ether. α-/β-/γ-Pyridinyltetrafluorinated ethers are new
representatives of the small group of hetaryltetrafluorinated ethers and have potential
applications in medicine and agrochemistry.
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Introduction
Nitrogen-containing heterocycles are important

objects in medical chemistry and biochemistry, while
pyridine moiety is one of the most common ones in
FDA-approved drugs [1]. At the same time,
introduction of (poly)fluoroalkyl group into
heterocyclic systems is a standard tool in the design
of potential pharmaceuticals as it provides increased
lipophilicity [2] and metabolic stability of molecules
[3,4]. Thus, 3-aminopyrazinone derivatives with a
(difluoromethyl)pyridinyl fragment act as thrombin
inhibitors [3], and modification of the drug itraconazole
with this moiety leads to improvement of its
pharmacokinetic parameters [4]. Some piperidines with
mono- and difluoromethyl groups found their
application as biologically active drugs with anticancer
activity [5]. Therefore, the search for synthetic

approaches towards polyfluorinated derivatives of
pyridines is a relevant task.

Deoxofluorination of carbonyl compounds with
sulfur fluorides is a quite general method of introducing
a difluoromethylene motif into organic molecules,
which can be attributed to the relative availability of
fluorinating reagents and the obviousness of the
reaction course.

Reagents can vary from relatively available such
as sulfur tetrafluoride (SF4) [6], diethylaminosulfur
trifluoride (DASÒ) [7] to less available and more
expensive ones as (2-methoxyethyl)aminosulfur
trifluoride (Deoxo-Fluor) [3]. The DAST-oriented
strategy is the most typical approach to the
deoxofluorination of ketones, although it usually
requires harsh reaction conditions: prolonged heating,
often without solvent, with large excesses of the reagent



97

Deoxofluorination of pyridinyloxoacetates by sulfur tetrafluoride

ISSN 0321-4095, Voprosy khimii i khimicheskoi tekhnologii, 2024, No. 5, pp. 96-103

[7]. However, the SF4-oriented approach generally
provides a more efficient course of deoxofluorination
and has a number of advantages, such as shorter
reaction time, room temperature, high yields, and
adequate reagent ratios [6].

Results and discussion

Pyridinyloxoacetates are attractive substrates to
prepare side-chain fluorinated pyridinylacetate
derivatives. However, they contain two carbonyl centers
that can undergo deoxofluorination, so the direction
of the reaction is not obvious. The only examples of
deoxofluorination of a-substituted pyridinyloxoacetate
known in the literature are reactions with DAST or
Deoxo-Fluor [3]. The latter was carried out at
prolonged heating in a toluene solution and led to the
formation of exclusively a-pyridinyldifluoroacetic acid
ester (Scheme 1). Nevertheless, there is no
information on the deoxofluorination of α-
pyridinyloxoacetate with sulfur tetrafluoride, other
isomeric pyridinyloxoacetates were not involved in
such transformations at all.

In this article, the results of the examination of
the reaction of α-, β-, and γ-substituted
pyridinyloxoacetates with sulfur tetrafluoride are given,
and the correlation of the deoxofluorination course
with the nature of the substrate and the substrate/
reagent ratio is highlighted.

For the preparation of pyridinyloxoacetates
2a–c, a general, efficient and easy-to-scale method
was developed, based on the interaction of available
bromopyridines 1a–c with diethyl oxalate in the
presence of isopropylmagnesium chloride. Thus,
dropwise addition of i-PrMgCl to the solution of
respective bromopyridine 1a–c in THF at room

temperature, followed by slow addition of diethyl
oxalate at –400Ñ and subsequent stirring of the reaction
mixture at room temperature for 24 hours, leads to
the quantitative formation of pyridinyloxoacetates
2a–c. Treatment of the reaction mixture with a
saturated aqueous solution of NH4Cl, extraction of
the reaction products with ethyl acetate and their
distillation in vacuo afforded analytically pure
compounds 2a–c with 70–78% yields in multigram
quantities (Scheme 2).

It should be noted that oxoacetates 2a–c were
described in the literature earlier, but the methods of
their synthesis differed significantly and were not
preparative. Specifically, α-substituted oxoacetate
2a was obtained as a side product after the acylation
of 2-(trimethylstannyl)pyridine with diethyl oxalate
with a 19% yield in an amount of 170 mg [8].
β-Substituted oxoacetate 2b was synthesized from 3-
lithiated pyridine, generated in situ by the reaction of
β-bromopyridine with n-butyllithium, with a 15%
yield in an amount of only 136 mg [9]. γ-Substituted
oxoacetate 2c was obtained by oxidation of 2-bromo-
1-pyridin-2-yl-ethenone hydrobromide with selenium
oxide in a 50% yield in an amount of up to 0.5 g
[10]. Therefore, in contrast to the previously known
synthetic approaches to pyridinyloxoacetates 2a–c,
our method of synthesis of these compounds has a
general nature and allows to obtain the target products
in preparative quantities with high yields and purity.

The synthesized ethyl pyridinyloxoacetates
2a–c react with sulfur tetrafluoride at room temperature
in the presence of a catalytic amount of hydrofluoric
acid, generated in situ by adding the required amount
of water directly to the reaction mixture. It was found

Scheme 1. Fluorination of α-pyridinyloxoacetate by Deoxo-Fluor [3]

Scheme 2. Synthesis of pyridinyl oxoacetates 2a–c by the interaction of bromopyridines with diethyloxalate in the presence of

isopropylmagnesium chloride
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that the deoxofluorination of α- and γ-substituted
ketoesters 2a,c with sulfur tetrafluoride (2 equiv.) under
these conditions occurs non-selectively and gives a
mixture of products, namely, products of fluorination
at keto function, pyridinyldifluoroacetates 3a,c, and
products of exhaustive fluorination at both keto- and
ester groups, tetrafluorinated ethers 4a,ñ (Scheme 3).

The ratio of deoxofluorination products,
difluorides 3a,c and tetrafluorides 4a,c was 1.3:1 (3a:4a)
and 1.8:1 (3c:4c), which can be easily determined
from spectral monitoring of the reaction mixtures by
19F NMR. Thus, chemical shifts of CF2-groups of
compounds 3a,c are located at approximately
–105 ppm and appear as singlets, while compounds
4a,c are characterized by the multiplicity of signals of
ÑF2-groups, which can be found at approximately –
90...–110 ppm. Despite the moderate chemoselectivity
of the reaction of pyridinyloxoacetates 2a,c with sulfur
tetrafluoride, all fluorination products were isolated in
an individual state using column chromatography
(Scheme 3).

It was found that, unlike α- and γ-substituted
ketoesters 2a,c, the process of deoxofluorination of
β-substituted pyridinyloxoacetate 2b with sulfur
tetrafluoride occurs selectively. Thus, when using two
equivalents of the fluorinating agent and carrying out
the process at room temperature, only ethyl
2,2-difluoro-2-(pyridin-3-yl)acetate 3b was formed,

and it was isolated in an analytically pure form after
distillation with a 60% yield (Scheme 4).

Moreover, exhaustive fluorination of b-substituted
pyridine 2b at keto- and ester-functions was also
achieved through the addition of 5 equivalents of
tetrafluoride and heating the reaction mixture at 800C.
As a result, a previously unknown tetrafluorinated
ester 4b was isolated in a pure form with a 67% yield
after distillation (Scheme 4). It is worth noting that
the use of similar fluorination conditions (5 equiv.
SF4, 800C) for α- and γ-substituted ketoesters 2a,c

also leads to exclusive formation of tetrafluorinated
ester 4a,c isolated in a yields 69% and 71%,
respectively (Scheme 3).

Note that esters of pyridinyldifluoroacetic acids
3a–c were previously obtained by cross-coupling of
the appropriate pyridinylhalide with
bromodifluoroacetate catalyzed by copper iodide, as
well as by electrophilic fluorination of the respective
pyridinylacetates with N-fluorobenzenesulfonimide
[11].

At the same time, pyridinyltetrafluoroethyl ethers
4à–c were previously unknown, and they belong to a
small group of representatives of tetrafluoroalkyl ethers
of heterocyclic compounds and have the potential for
utilization in medicine and agrochemistry [12]. The
structure of tetrafluorinated ethers 4a–c was confirmed
by spectral data. In particular, the signals of

Scheme 3. Reactions of ethyl pyridinyloxoacetates 2à,ñ with sulfur tetrafluoride

Scheme 4. Reaction of ethyl pyridinyl oxoacetate 2b with sulfur tetrafluoride



99

Deoxofluorination of pyridinyloxoacetates by sulfur tetrafluoride

ISSN 0321-4095, Voprosy khimii i khimicheskoi tekhnologii, 2024, No. 5, pp. 96-103

CF2-groups in the 19F NMR spectra are triplets and
they are located in their characteristic region of
approximately –90 and –110 ppm (for the
γ-isomer 4c, δF=–90.5 ppm (3JFF=4.5 Hz, CF2OEt),
δF=–114.6 ppm (3JFF=4.5 Hz, PyCF2)). In the 13C
NMR spectra, their signals form triplet, due to the
splitting of carbon atoms on both fluorine atoms with
different spin-spin coupling constants
(δÑF2=113.5 ppm, 1JÑF=253.3 Hz, 2JÑF=41.1 Hz),
δÑF2=118.1 ppm, 1JÑF=271.2 Hz, 2JÑF=40.9 Hz)
(Figure).

Conclusions
In summary, an efficient and easily scalable

approach to α-, β-, and γ-pyridinyloxoacetates was
developed, based on the interaction of the respective
bromopyridines with diethyl oxalate in the presence
of isopropylmagnesium chloride, which allows
obtaining the respective pyridinyloxoacetates in
multigram quantities. Deoxofluorination of α- and
γ-pyridinyloxoacetates leads to the formation of a
mixture of α-/γ-pyridinyldifluoroacetates and
α-/γ-pyridinyltetrafluorinated ethers, which were
separated chromatographically. The variation of the
temperature regime and the amount of fluorinating
reagent allowed to selectively obtain products of the
reaction of β-pyridinyloxoacetate with sulfur
tetrafluoride, β-pyridinyldifluoroacetate and
β-pyridinyltetrafluorinated ether.

Experimental
NMR spectra were recorded on Bruker Avance

DRX 600 spectrometer (operating frequencies
600 MHz (1H) and 470 MHz (19F)); Bruker Avance
DRX 500 spectrometer (operating frequencies

499.9 MHz (1H), 125.7 MHz (13C), and 376.5 MHz
(19F)); Varian Unity Plus 400 instrument (operating
frequencies 399.9 MHz (1H)). Chemical shifts are
reported relative to internal TMS (1H, 13C) or CFCl3
(19F) standards. Starting materials were purchased from
Merck, Fluka, and EnamineLdt. Melting points are
uncorrected. Elemental analysis was carried out in
the analytical laboratory of Institute of organic
chemistry, NAS of Ukraine.

General procedure for pyridinyl oxoacetates 2à–ñ
i-PrMgCl (2 Ì in THF, 62.5 mL, 125 mmol)

was added dropwise to a stirring solution of respective
bromopyridine 1 (20 g, 125 mmol) in THF
(200 mL) at room temperature under argon
atmosphere. Reaction mixture was stirred at room
temperature for 40 minutes, then it was cooled
to –400Ñ. A solution of diethyl oxalate (15.4 g,
105 mmol) in THF (100 mL) was added dropwise to
the reaction mixture. The reaction mixture was allowed
to warm up slowly to room temperature, then it was
left at room temperature for 24 hours. A saturated
aqueous solution of NH4Cl (50 mL) was added to the
reaction mixture, and the mixture was extracted with
EtOAc (2×150 mL). Combined organic extracts were
dried over MgSO4, the solvent was evaporated, the
residue was distilled in vacuo to afford compound 2.

Ethyl 2-oxo-2-(pyridine-2-yl)acetate 2à
It was obtained as yellowish viscous liquid

(15.9 g, 71%). bp=90–1000C/0.3 mm Hg (lit. 85–
880Ñ/0.5 mm Hg [8]). Spectral data are identical to
the literature [13].

Ethyl 2-oxo-2-(pyridin-3-yl)acetate 2b
It was obtained as yellowish viscous liquid

13Ñ NMR spectra of compound 4ñ
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(17.45 g, 78%). bp=90–950C/0.3 mm Hg (lit. 153–
1550Ñ/20 mm Hg [14]). 13C NMR (125.7 MHz,
CDCl3) d: 14.1 (s, ÑH3), 62.9 (s, CH2), 123.8 (s,
CPy), 128.5 (s, Ñ(ÑÎ)), 137.2 (s, CPy), 151.5 (s, CPy),
154.8 (s, CPy), 162.3 (s, C=O), 184.6 (s, C=O) ppm.
The other spectral data are identical to the literature
[9].

Ethyl 2-oxo-2-(pyridin-4-yl)acetate 2c
It was obtained as colorless crystalline solid

(15.65 g, 70%). mp=52–530C; bp=80–830C/
0.3 mm Hg). 1H NMR (400 MHz, CDCl3) δ: 1.42 (t,
3JHH 7.2 Hz, 3Í, CH3), 4.46 (q, 3JHH 7.2 Hz, 2H,
CH2), 7.83 (d, 3JHH 5.2 Hz, 2H), 8.86 (d,
3JHH 5.2 Hz, 2H) ppm. 13C NMR (125.7 MHz,
CDCl3) δ: 14.2 (s, CH3), 63.1 (s, CH2), 122.6 (s,
2CPy), 138.7 (s, Ñ(ÑÎ)), 151.2 (s, 2CPy), 162.1 (s,
C=O), 185.2 (s, C=O) ppm. Anal. calcd. for
C9H9NÎ3: C 60.33, H 5.06, N 7.82, found: C 60.54,
H 5.13, N 7.71 (%).

General procedure for pyridinyl difluoroacetates
3à–ñ

Respective pyridinyloxoacetate 2 (2 g, 10 mmol)
and water (0.01 mL) were placed in an autoclave
sleeve, the sleeve was placed in a stainless steel autoclave
(V=250 mL). The autoclave was vacuumed, and then
sulfur tetrafluoride (2.16 g, 20 mmol) was condensed
into the autoclave cooled with liquid nitrogen. The
reaction mixture was stirred at room temperature for
16 h. After the removal of volatile gaseous products
the content of autoclave was poured into cold water
(10 mL) and neutralized with a saturated aqueous
solution of NaHCO3 (10 mL). The reaction mixture
was extracted with EtOAc (2×30 mL), organic layer
was washed with water (10 mL), a saturated aqueous
solution of NaHCO3 (10 mL) and brine NaCl
(10 mL), and dried over Na2SO4. The solvent was
evaporated, the residue was distilled in vacuo. The
mixture of fluorinated esters 3 and ethers 4 was
separated by column chromatography (silica gel,
EtOAc/hexane 1:1).

Ethyl 2,2-difluoro-2-(pyridin-2-yl)acetate 3a
It was obtained as yellow liquid (0.62 g, 31%,

R f=0.4 (EtOAc/hexane 1:1)). bp=85–870C
(0.5 mm Hg). Spectral data are identical to the
literature [3].

Ethyl 2,2-difluoro-2-(pyridin-3-yl)acetate 3b
It was obtained as yellow liquid (1.21 g, 60%).

bp=720C (0.3 mm Hg). Spectral data are identical to
the literature [15].

Ethyl 2,2-difluoro-2-(pyridin-4-yl)acetate 3c
It was obtained as yellow liquid (0.66 g, 33%,

Rf=0.4 (EtOAc-hexane 1:1)). bp=450C (0.3 mm Hg).
Spectral data are identical to the literature [11].

General procedure for pyridinyltetrafluoroethyl
ethers 4à–ñ

Pyridinyloxoacetate 2 (2 g, 10 mmol) and water
(0.01 mL) were placed in an autoclave sleeve, the
sleeve was placed in a stainless steel autoclave
(V= 250 mL). The autoclave was vacuumed, and
then sulfur tetrafluoride (5.4 g, 50 mmol) was
condensed into the autoclave cooled with liquid
nitrogen. The reaction mixture was stirred at 800C for
7 days. The content of autoclave was poured into
water (20 mL) and neutralized with a saturated aqueous
solution of NaHCO3 (30 mL) after the removal of
volatile gaseous products. The reaction mixture was
extracted with EtOAc (2´30 mL), organic extract was
washed with water (30 mL), a saturated aqueous solution
of NaHCO3 (20 mL) and brine (30 mL), dried over
Na2SO4. The solvent was evaporated, the residue was
distilled in vacuo to afford 4.

2-(2-Ethoxy-1,1,2,2-tetrafluoroethyl)pyridine 4a
It was obtained as yellowish liquid from pyridinyl

oxoacetate 2a and excessive amount of
SF4 (1.4 g, 69%); after column chromatography
(0.65 g, 29%, Rf=0.5 (EtOAc-hexane 1:1)). 1H NMR
(400 MHz, CDCl3) δ: 1.25 (t, 3JHH 7.4 Hz, 3H,
CH3), 4.01 (q, 3JHH 7.4 Hz, 2H, CH2), 7.42 (dd,
3JHH 7.8 Hz, 3JHH 5 Hz, 1H), 7.66 (d, 3JHH 7.8 Hz,
1H), 7.84 (t, 3JHH 7.8 Hz, 1H), 8.73 (d, 3JHH 5 Hz,
1H) ppm. 19F NMR (470 ÌHz, CDCl3) δ: –89.5 (t,
3JFF  4.5 Hz), –117.5 (t, 3JFF 4.5 Hz) ppm. Anal.
calcd. for C9H9F4NÎ: C 48.44, H 4.07, N 6.28, found:
C 48.56, H 4.17, N 6.11 (%).

3-(2-Ethoxy-1,1,2,2-tetrafluoroethyl)pyridine 4b
It was obtained as yellowish liquid from pyridinyl

oxoacetate 2b and excessive amount of SF4 (1.49 g,
67%). bp=300Ñ/1 mm Hg. 1H NMR (500 ÌHz,
CDCl3) δ: 1.03–1.14 (m, 3H, CH3), 3.78–3.88 (m,
2H, CH2), 7.22 (dd, 3JHH 7.9 Hz, 3JHH 4.9 Hz, 1H),
7.71 (d, 3JHH 7.9 Hz, 1H), 8.58 (d, 3JHH 4.9 Hz, 1H),
8.66 (s, 1H) ppm. 13C NMR (125.7 MHz, CDCl3) δ:
14.7 (s, ÑÍ3), 61.0 (t, 3JCF 6 Hz, ÑÍ2), 113.9 (tt,
1JCF 255.3 Hz, 2JCF 39.4 Hz, ÑF2OEt), 118.5 (tt,
1JCF 271 Hz, 2JCF 35.1 Hz, ÑF2Py), 123 (ñ, CPy),
127.3 (t, 2JCF 24.8 Hz, CCF2), 134.5 (t, 3JCF 6.2 Hz,
CPy), 148 (t, 3JCF 6.8 Hz, CPy), 152.1 (s, CPy) ppm.
19F NMR (470 Hz, CDCl 3) δ: –90.52 (t,
3JFF 5.1 Hz), –114.6 (t, 3JFF 5.1 Hz) ppm. Anal.
calcd. for C9H9F4NÎ: C 48.44, H 4.07, N 6.28, found:
C 48.23, H 4.24, N 6.36 (%).

4-(2-Ethoxy-1,1,2,2-tetrafluoroethyl)pyridine 4c
It was obtained as yellowish liquid from pyridinyl

oxoacetate 2ñ and excessive amount of SF4 (1.6 g,
71%); after column chromatography (0.58 g, 26%,
Rf=0.5 (EtOAc-hexane 1:1)). 1H NMR (400 MHz,
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CDCl3) δ: 1.25 (t, 3JHH 7.1 Hz, 3Í, CH3), 3.99 (q,
3JHH 7.1 Hz, 2H, CH2), 7.49 (d, 3JHH 5.1 Hz, 2H),
8.75 (d, 3JHH 5.1 Hz, 2H) ppm. 13C NMR (125.7
MHz, CDCl3) δ: 14.7 (s, ÑÍ3), 61.1 (t, 3JCF 6 Hz,
ÑÍ2), 113.4 (tt, 1JCF 253 Hz, 2JCF 38 Hz, ÑF2OEt),
118.3 (tt, 1JCF 271 Hz, 2JCF 34 Hz, ÑF2Py), 121.1 (t,
3JCF 5.5 Hz, CPy), 139.4 (t, 2JCF 26 Hz, CCF2), 150.1
(s, CPy) ppm. 19F ßÌÐ (470 MHz, CDCl3) δ: –90.0
(t, 3JFF 4.5 Hz), –116.2 (t, 3JFF 4.5 Hz) ppm. Anal.
calcd. for C9H9F4NÎ: C 48.44, H 4.07, N 6.28, found:
C 48.31, H 4.15, N 6.17 (%).
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ÄÅÎÊÑÎÔÒÎÐÓÂÀÍÍß Ï²ÐÈÄÈÍ²ËÎÊÑÎÀÖÅÒÀÒ²Â
ÒÅÒÐÀÔÒÎÐÈÄÎÌ Ñ²ÐÊÈ

Î.Ì. Øàâð³íà, À.Â. Áåçäóäíèé, Ë.Â. Áåçãóáåíêî,
Þ.Â. Ðàññóêàíà

Ðîçðîáëåíî åôåêòèâíèé ìàñøòàáîâàíèé ìåòîä 
ñèíòåçó α-, β- òà γ-ï³ðèäèí³ëîêñîàöåòàò³â, îñíîâîþ ÿêîãî 
º âçàºìîä³ÿ â³äïîâ³äíèõ áðîìîï³ðèäèí³â ³ç ä³åòèëîêñàëà-
òîì ó ïðèñóòíîñò³ ³çîïðîï³ëìàãí³éõëîðèäó. Äàíèé ìåòîä 
äîçâîëÿº îäåðæóâàòè âñ³ ³çîìåðí³ ï³ðèäèí³ëîêñîàöåòàòè ç 
ïðåïàðàòèâíèìè âèõîäàìè â ìóëüòèãðàìîâèõ ê³ëüêîñòÿõ. 
Äîñë³äæåíî ïðîöåñ äåîêñîôòîðóâàííÿ ³çîìåðíèõ ï³ðèäè-
í³ëîêñîàöåòàò³â òåòðàôòîðèäîì ñ³ðêè. Âñòàíîâëåíî, ùî 
äåîêñîôòîðóâàííÿ α- òà γ-ï³ðèäèí³ëîêñîàöåòàò³â òåòðàôòî-
ðèäîì ñ³ðêè ïðèâîäèòü äî óòâîðåííÿ ñóì³ø³ α-/γ-ï³ðèäè-
í³ëäèôòîðîîöòîâèõ åñòåð³â òà α-/γ-ï³ðèäèí³ëòåòðàôòîðîâà-
íèõ åòåð³â, ÿêà ìîæå áóòè ðîçä³ëåíà õðîìàòîãðàô³÷íî. 
Ç’ÿñîâàíî, ùî ïðè âèêîðèñòàíí³ íàäëèøêó òåòðàôòîðèäó 
ñ³ðêè ³ òðèâàëîìó íàãð³âàíí³ ðåàêö³éíî¿ ìàñè ôòîðóâàííÿ 
α-/γ-ï³ðèäèí³ëîêñîàöåòàò³â ïðèâîäèòü äî âèêëþ÷íîãî óò-
âîðåííÿ α-/γ-ï³ðèäèí³ëòåòðàôòîðîâàíèõ åòåð³â. Íàòîì³ñòü, 
ïðè äåîêñîôòîðóâàíí³ òåòðàôòîðèäîì ñ³ðêè β-ï³ðèäèí³-
ëîêñîàöåòàòó âàð³þâàííÿ òåìïåðàòóðíîãî ðåæèìó òà ê³ëüêîñò³ 
ôòîðóþ÷îãî ðåàãåíòó äîçâîëÿº ñåëåêòèâíî îäåðæóâàòè 
β-ï³ðèäèí³ëäèôòîðîîöòîâèé åñòåð òà β-ï³ðèäèí³ëòåòðà-
ôòîðîâàíèé åòåð. α-/β-/γ-Ï³ðèäèí³ëòåòðàôòîðîâàí³ åòåðè 
º íîâèìè ïðåäñòàâíèêàìè ìàëî÷èñåëüíî¿ ãðóïè ãåòàðèë-
òåòðàôòîðîâàíèõ åòåð³â òà ìàþòü ïîòåíö³àë äëÿ âèêî-
ðèñòàííÿ â ìåäè÷í³é òà àãðîõ³ì³¿.

Êëþ÷îâ³ ñëîâà: α-, β-, γ-ï³ðèäèí³ëîêñîàöåòàòè,
äåîêñîôòîðóâàííÿ, òåòðàôòîðèä ñ³ðêè, α-, β-, γ-ï³ðèäè-
í³ëäèôòîðîîöòîâ³ åñòåðè, α-, β-, γ-ï³ðèäèí³ëòåòðàôòîðîâàí³
åòåðè.

DEOXOFLUORINATION OF PYRIDINYLOXOACETATES
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An effective scalable method for the synthesis of α-, β-,
and γ-pyridinyloxoacetates has been developed, based on the
interaction of the respective bromopyridines with diethyl oxalate
in the presence of isopropylmagnesium chloride. This method
enables the preparation of all isomeric pyridinyl oxoacetates with
preparative yields in multigram quantities. The deoxofluorination
process of isomeric pyridinyl oxoacetates with sulfur tetrafluoride
was investigated. It was established that the deoxofluorination of
α- and γ-pyridinyloxoacetates with sulfur tetrafluoride leads to
the formation of a mixture of α-/γ-pyridinyldifluoroacetic acid
esters and α-/γ-pyridinyltetrafluorinated ethers, which can be
separated chromatographically. It was found that when using an
excess of sulfur tetrafluoride and prolonged heating of the reaction
mixture, the fluorination of α-/γ-pyridinyl oxoacetates results in
the exclusive formation of α-/γ-pyridinyltetrafluorinated ethers.
On the other hand, in the case of deoxofluorination of β-
pyridinyloxoacetate with sulfur tetrafluoride, varying the
temperature and the amount of fluorinating reagent allows for
the selective formation of β-pyridinyldifluoroacetic acid ester or
β-pyridinyltetrafluorinated ether. α-/β-/γ-Pyridinyltetrafluorinated
ethers are new representatives of the small group of
hetaryltetrafluorinated ethers and have potential applications in
medicine and agrochemistry.

Keywords: α-, β-, γ-pyridinyloxoacetates; deoxofluorination;
sulfur tetrafluoride; α-, β-, γ-pyridinyldifluoroacetic esters; α-,
β-, γ-pyridinyltetrafluorinated ethers.
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