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acetal isoxazoles: application to the formal synthesis of a bioactive fluorinated isoxazole
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Fluoration directe d'isoxazoles 5-(1,3-dioxane) acétal 3-substitués : application à la synthèse formelle d'un isoxazole fluoré d'intérêt biologique Direct ring fluorination of 3-substituted 5-(1,3-dioxane)

I. Introduction:

1 Heterocyclic scaffolds represent the largest 2 family of organic compounds and have a role in 3 many fields of sciences such as medicinal 4 chemistry, 1 biochemistry 2 or agrochemistry. 3 5 More specifically, the isoxazole skeleton is a very 6 important motif found in natural products or 7 synthetic products such as antibiotics, 4 8 analgesics, 5 antirheumatic, 6 anti-inflammatory 7 or 9 antidepressant compounds. 8 10 11

Furthermore, the interest of fluorine and its a Reaction conditions: (1a, 0.43 mmol, 1.0 eq.), nBuLi (0.52 mmol, 1.2 eq.), NFSI (0.86 mmol, 2.0 eq.), THF (0.4 M, 1.1 mL), -78 °C to r.t, under argon. b After NMR 1 H analysis of the crude reaction mixture. c After isolation by column chromatography. d 3.5 eq. of base were used. e 1.5 eq. of base were used. f Only degradation was observed.

Having these optimised conditions in hand, we 

  Figure 1: examples of bioactive molecules containing a 4-33

  further explored the scope and limitations of the reaction with the 3,5-disubstituted isoxazole previously synthesized. This process allowed to obtain the corresponding fluorinated isoxazoles bearing various electron-donating or withdrawing substituents in the para-position of the aryl ring such as tbutyl-2b, chlorine 2c, fluorine 2d or trifluoromethyl 2e groups in 59-70% yields and compounds 2g and 2h having a 3-chloro-4fluorophenyl or a 2,6-dichlorophenyl substituentwere obtained in 44% and 21% yield, respectively (Figure3). Having a methyl in meta-position (1f) led to 75% isolated yield of the corresponding fluorinated product 2f. To extend the feasibility of our process, a bulky group such as a naphthyl-or a 2,2-difluorobenzodioxole was also investigated and yielded the products 2i in 20% and 2j in 60% respectively. The reaction was also suitable for isoxazoles bearing a non-aromatic substituent at the C-3 position and compound 2k bearing a nbutyl chain was synthesized in 25% yield.

  27 a after isolation by column chromatography b after 1 H NMR 28 analysis of the crude reaction mixture. 29 30

Figure

  Figure 3: scope of the fluorination 1

  Figure 4: formal synthesis of a bioactive compound 13
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