L —

TETRAHEDRON
LETTERS
= Tetrahedron Letters 39 (1998) 5375-5376
t’ergamon TR AIEEEEAR LSS SLAVS SIS

Novel Heteroaromatic C-H Insertion of Alkylidenecarbenes.
A New Entry to Furopyridine Synthesis
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Abstract: Reaction of alkynyl(phenyl)iodonium tosylates with 4-hydroxypyridine and 3-hydroxypyridine
in the presence of potassium tert-butoxide undergoes a novel heteroaromatic C-H insertion of
alkylidenecarbenes generated in situ to give the corrcsponding fmopyridine derivatives. The
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H insertion. This process is also applied to furoquinoline synthesis. ©® 1998 Elsevier Science Lid. All rights reserved.

In gas phase reactions at a high temperature, aromatic C-H insertion of alkylidenecarbenes takes place to
construct fused aromatic compounds.! But, very little is known about the aromatic C-H insertion of
alkylidenecarbenes in the solution phase.2 Very recently, we have found that 2-phenoxyalkylidenecarbenes
generated by reaction of alkynyliodonium salts with phenoxide ion undergo the aromatic C-H insertion to give
benzofuran derivatives.3 The high selectivity of the aromatic C-H insertion and the deuterium incorporation
have been observed in the reaction of the 2-phenoxyalkylidenecarbenes. This aromatic C-H insertion process
using alkynyliodonium salts takes place under very mild conditions and has a great potential for synthetic use.
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The aromatic C-H insertion reaction has been limited only to the phenyl ring. If the C-H insertion takes
place even in heteroaromatic rings, this process will have a wide range of application to synthesis of heterocyclic
compounds. In this paper, we wish to report a novel heteroaromatic C-H insertion of aikyiidenecarbenes

applicable to a new furopyridine synthesis
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presence of ~BuOK. First, the potds‘alum salt of 4-hydroxypyridine was prepared by mixing of ~BuOK (1.1
mmol) and 4—hydroxypyridine (1.2 mmol) in --BuOH and THF. Then, the solution of the potassium salt was
added to a stirred solution of alkyny mdomum tosylates 1 (1.0 mmol) in CH2Cl2 and the mixture was stirred for

24 h at room temperature. The product was extracted with ether and separated purely by column
chromatography on silica gel. The identified product was 2-substituted furo[3,2-c]pyridine (2). The
furopyridines 2 were formed in good yields. The formation of furopyridines 2 demonstrates that 2-(4-
pyridyloxy)alkylidenecarbenes (3) are generated by the reaction of alkynyliodonium tosylates 1 with the
potassium salt of 4-hydroxypyridine and undergo the heteroaromatic C-H insertion. No (4-
pyridyloxy)cyclopentenes (4) derived from the aliphatic C-H insertion were observed despite the existence of
linear alkyl substituents such as n-propyl, n-butyl, n-hexyl, n-octyl and n-decyl groups. This means that the C-
H insertion ai the heteroaromatic ring precedes the aliphatic C-H insertion at the aikyl group.
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Similarly, the reaction of a!kynyhodouzum tosylates 1 with 3-hydroxypyridine in the presence of 1-
BuOK was conducted. There are two kinds of 1 bonds available for the heteroaromatic C-H insertion since

two conformers exist in the 2-(3- pyndvloxv)alkvhdenccdrbenes (5). Accordingly, the two kinds of products, 2-
substituted furo[3,2-b]pyridines (6) and 2-substituted furo[2,3-c]pyridines (7), were obtained. These products
were easily separated by column chromatography on silica gel. Again, no aliphatic C-H insertion giving (3-

pyridyloxy)cyclopentenes (8) was observed.
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rt, 24 h N 6a (44%) 7a (37%)
[ \_/ N—7 J 6b (25%) 7b (37%)
5 6c (22%) 7c (45%)
a: R= "By, b: R = Hex, ¢: R = "Oct, d: R = "Dec 6d (25%) 7d (41%)

Since the high selectivity is very useful for heterocycle synthesis, we have applied this method to the
quinoline system. Treatment of the potassium salt of 4-hydroxyquinoline with alkynyliodonium tosylates 1b
and 1c¢ provides the corresponding furo[3,2-c]lquinolines (9a and 9b) in 40 and 38% yields, respectively.
Therefore, the method developed in this study based on the heteroaromatic C-H insertion of alkylidenecarbenes
has a wide range of application to synthesis of furopyridines and furoquinolines.
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9a: R = "Bu (40%)

9b: R = "Hex (38%)
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