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ABSTRACT
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A facile synthesis of highly functionalized 3-aminofuran derivatives by the multicomponent reactions of thiazolium salts, aldehydes, and

DMAD is described.

Substituted furans play an important role in organic chem-

method for furan synthesis by thiazolium saltsnediated

istry, not only as key structural units in many natural products multicomponent reactions was sought. Here, we report that

and important pharmaceuticalsut also as useful building
blocks in synthetic chemistdWhile many synthetic routes

the thiazol-2-ylidene2 2 generated in situ from thiazolium
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saltsl, could undergo a sequential three-component nucleo- this method represents a powerful protocol for the convergent

philic attack process leading to polysubstitued 3-aminofurans construction of substituted furans.

3 (Scheme 1). The reaction was initially carried out by exposing DMAD
and 4-nitrobenzaldehyde to thiazol-2-ylideP®, generated

I inssitu by the deprotonation of thiazolium st with sodium

Scheme 1. Thiazolium-Mediated Multicomponent Reaction ~ hydride in THF at 0°C under a nitrogen atmosphere. To

for the Synthesis of 3-Aminofuran Derivatives 3 our surprise, a facile reaction leading to the formation of
R2 3-aminofuran derivativ8a occurred (eq 1)* The product
HO )%O 3a was characterized by spectroscopic analysis. It is note-

| >f )co Vo worthy that the'3C NMR signals for the two ester carbonyls

2 of 3awere seen at 163.5 and 158.2 pprt.Final proof for
the structure assigned f8awas derived from single-crystal
X-ray analysis (Figure 1).
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This unigue tandem reaction process is particularly at-
tractive in two factors. One is the in situ generation and
sequential nucleophlic addition of thiazol-2-ylideRevith
the aldehyde and DMAD to form the spirocyclic intermediate
through the simultaneous formation of twe-C bonds and
a C—0 bond. The other is the selective ring opening of the
spirocycle intermediate followed by hydrolyzation to furnish
3-aminofurans3 °Although the thiazolium-catalyzed acyla-
tion has shown general utility in synthetic organic chemis-
try,'®!* to the best of our knowledge, the participation of Figure 1. ORTEP representation of the crystal structure3af
thiazolium saltsl in multicomponent reactio®shas not been
reported so far. As many thiazolium salts are commercially
available or readily synthesized from commercial matetfals,  An initial survey of solvents demonstrated that £ is
the solvent of choice (Table 1, eq 1). Furthermore, we found
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Angew. Chem.Int. Ed. 2000, 39, 3169. (c) Bienaymé, H.; Hulme, C.; 7  CHCl: NaH 2 —18 4 54
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Org. Chem.2003, 1133. a Aldehyde (0.5 mmol)1 (1 mmol), and DMAD (0.75 mmol)? Isolated
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that sodium hydride is the optimum base, and we typically At our present level of understanding, a plausible reaction
employ an excess (4 equiv) to ensure complete consumptionsequence that accounts for the thiazolium salt mediated
of the reactants. However, it is possible to use as little as 2 multicomponent reaction is shown in Scheme 2. Thus, the
equiv of sodium hydride and achieve complete conversion
and moderate yield (entry 7). It was shown that the reaction

temperature has a dramatic effect on the yiel@afentries Scheme 2
6 and 7) due to the stability of carbene or reaction R RU . » ©  COMe
intermediates at lower temperatures. I ", Nt I ye HYO =S 9 K*H

. . . . —_— . — i)

In subsequent investigations, we discovered that the oN® N ~~n N P 2
reaction demonstrates wide scope with respect to the aryl X2 R R R COzMe
aldehyde, and the 3-aminofuran derivativég—m were 1 2 4
obtained in moderate to good yields (Table 2, eq 2). Electron- J

CO,Me MeO,C MeO,C  CO,Me
= o -Hy I = R! S@ o
Table 2. Multicomponent Reactions of Thiazolium Saltsand Ry = - N )© - I+>)_<
Aryl Aldehydes with DMAD for the Synthesis of 3-Aminofuran (k Ph RpPh H o N  Ph
Derivative 3a—n? S{ R R
"o CHO  cO,Me 7 \Hzo 6 5
s \ M
\é\? + | t + || . MeO,C MeO,C cOMe
: “R1 0 R! = -CH,CH,OH
oR Rl COMe MeO,C @) Roy” = il
"4 {y Ph
1a: R=C;Hs, X=Br 3a-m 8
1b: R=CH3, X=I
1¢: R=Bn, X=Cl
ontry  thiazolium salt 1 R product 3 yield® (%) initial event in this reaction is the addition of carbehéo

the aldehyde to form an zwitteriod.” The resulting
1 la 4-NO 3a 61 zwitterion 4 undergoes a conjugate addition to DMAD,

2 la 8-NO, b 65 followed by intramolecular annulation to give spirocycle
3 la 2-Cl 3c 74 . . . . .

4 1a 4.1 3d 69 intermediate6. Then, selective ring opening of the latter
5 1a AF 3e 87 afforded free thiol7. It seems that an elimination to the
6 1a 2,3-difluoro 3f 81 formation of aromatic furan provides the driving force for
7 la H 3g 62 the C—S bond breakiny.Finally, the unstable free thial

8 la 4-Me 3h 51 was hydrolyzed to furnish furan derivatige

e 1a 4-MeO 3i 31 In conclusion, a facile and mechanistically novel protocol
10¢ 1b 4F 3j 73 via thiazolium salts mediated multicomponent reactions for
E i: EMe g:‘ i? the synthesis of ;ubsti_tuted 3-aminofurans has been devel-
13 1o AT 3m 39 oped. Future studies will focus on the development of related

transformations, and the application of this methodology
aReagents and reaction conditions: (1) NaH (2 mmblj1 mmol), i _ i
CH,Ch, 278 °C. 15 min: then solution of aldehyde (0.5 mmol). DMAD toward thg synthesis of fqran containing natural products and
(0.75 mmol), 2 h; @°C, 2 h; (2) NaHCQ (aq)." Isolated yield based on photoluminescent materials.
starting aldehyde: After 2 h at—78 °C, then 0°C, 6 h.
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