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PRELIMINARY NOTE

Reactions of Pyridinium t-Butoxycarbonylmethylide with
Perfluoropropene and Some Fluorocaromatics

RONALD E. BANKS*, STEPHEN M. HITCHEN and JULIE THOMSON

Chemistry Department, The University of Manchester Institute
of Science and Technology, Manchester M60 1QD (Great Britain)

SUMMARY

AN (II) X = CCF4,
I Y-2Z=F

ﬁ/ / N\ R ¥==V¥ (III) X = N,
| 7\ / LT

— v - N

~CHCO,Bu® z F (V) — x=N,
2 Y=C,Z-=F

R = COZBut (V) X="N
Y = Z =C1

(1)

Perfluorotoluene, pentafluoropyridine, 3-chlorotetra-
fluoropyridine, and 3,5-dichlorotri fluoropyridine react with
pyridinium t-butoxycarbonylmethylide (I) in acetonitrile at
0 —20 °C to yield, via nucleophilic displacement of a 4-F
substituent in each case, the new pyridinium methylides
(I1)-(V), respectively. Treatment of perfluoropropene with
(I) gives 1-(t-butoxycarbonyl)-2-fluoro-3-(trifluoromethyl)-
pyrrolo[1,2-a]pyridine (VI) and 1,3-bis(t-butoxycarbonyl)-2-
(1,2,2,2-tetrafluoroethyl )pyrrolo[ 1,2-alpyridine (VII),
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formation of the latter (minor) product providing evidence
that the former arises via a stepwise dipolar cycloaddition.

(V1) (VII)

Our long-standing curiosity about possible synthetic
applications of reactions between potential dipolarophiles of
the fluorocarbon class and heteroaromatic N-oxides, N-imines
and N-ylides is currently being satisfied as far as the last
type of 1,3-dipole is concerned** through studies involving
pyridinium t-butoxycarbonylmethylide (I). This ylide was
chosen rather than pyridinium methylide itself because it is
relatively easy to generate{via addition of sodium hydride to
N—t butoxycarbonylmethylpyrldlnlum perchlorate [ from

CBH5N + CHZClCOZBu -——-CSHSNCH co Bu €l ——= (with

NaClO4) C5H5NCH2C02Bu C104] in acetonitrile under strictly
anhydrous conditions [3]} , successful replacement of t-
butoxycarbonyl groups by hydrogen in products afforded by
trapping reactions can be env1saged {%hrough pyrolysis or
protonolysis— pyroly51s[RCO Bu® + 4 or H ——a—CH =CMe, +
RCOZH
ylide [2] - it is powerful enough as a nucleophile to
displace fluorine from pentafluoropyridine and related

(with A) RH + CO ]} , and - like N- 1m1nopyridinium

substrates under mild conditions (see the Summary). At the

*¥
See references 1 and 2 for information about our work with
pyridine N-oxides and N-iminopyridinium ylide,respectively.
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outset, no reports on reactions between N-heteroaromatic
methylides and fluorocarbon substrates could be found in the
open literature except for a claim [4-]+ that pyridinium
dicyanomethylide in acetonitrile attacks perfluorobut-2-yne at
room temperature to yield the indolizine (VIII).

(VIIiI)

Flash-chromatographic [7] work-up of the product procured
by treating at room temperature an excess of perfluoropropene
(25 mmol) with pre-formed pyridinium t-butoxycarbonylmethylide
(1) [from C5H5NCHZCOZBut €107 (20 mmol) + NeH (20 mmol) in MeCN
(100 cm3 at 5 C)]ln acetonitrile containing anhydrous
potassium carbonate [40 mmol as a 'sink' for HF (see Scheme 1)],
provided*** the new indolizines 1-(t-butoxycarbonyl)-2-fluoro-
3-(trifluoromethyl)pyrrolol 1,2-alpyridine (VI) and 1,3-bis(t-
butoxycarbonyl)-2-(1,2,2,2-tetrafluoroethyl )pyrrolo[1,2-a]-
pyridine (VII) in 37 (after sublimation at ca. 60 °C in
vacuo) and 2% yield (after recrystallization from agueous
ethanol), respectively. This result is noteworthy on two
counts: (i) it should stimulate work on the synthesis and
applications of fluorinated indolizines; and (ii) it provides

.

1..

Since this was mentioned in neither the relevant abstract
[Chem. Abs., 77 (1972) 139776r] nor a recent review [5]
devoted to construction of the indolizine nucleus, we
remained unaware of it until J.T. [6] carried out a detailed
literature search.

¥*
Several other (at least 2 by t.l.c.) minor products
(coloured) and a red residue have not yet been identified
owing to separation problems.
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evidence for the occurrence of a stepwise mechanism (see
Scheme 1). Regarding the latter point, even if the minor
product (VII) had not been found, several factors (notably
the nucleophilicity of pyridinium t-butoxycarbonylmethylide,
the susceptibility of perfluoropropene towards anionic attack,
the polarity of acetonitrile, and some results achieved using
hydrocarbon coupling partners for methylides [8] ) would have
tempted us to favour a stepwise vis-3-vis a concerted 1,3-
cycloaddition (Scheme 1) for construction of the indolizine
skeleton present in 1-(t-butoxycarbonyl)-2-fluoro-3-(trifluoro-~
methyl)pyrrolo[1,2-alpyridine (VI).
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