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Abstract

The efficient synthesis of sulfonylated benzoxazoles at positions
C4 or C7 is reported. The condensation reactions involve original
anilide acetal reagents which, upon acid catalysis, allow an easy
cyclization reaction with the sulfonylated o-aminophenol
partners. This method circumvents the classical use of orthoesters which
drawback is the limited access to aromatic reagents. 
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Synthesis of Benzanilide
Acetals - General Procedure
            Benzanilide (1
equiv, 10 mmol) and (m)ethyl trifluoro-methanesulfonate (1.2 equiv)were
stirred in dry CH2Cl2 (6 mL) overnight. Dry
Et2O (40 mL) was added at 0 ˚C, and
the mixture was left 1 h until all the imidatonium salt had precipitated.
This salt was separated from the solvent, dissolved into CH2Cl2 (6
mL) and added dropwise over a period of 30 min to a cooled (0 ˚C)
stirred solution of NaOEt freshly made by addition of Na (0.5 g)
to EtOH (20 mL). The solvents were removed by rotary evaporation
and hexane (40 mL) was added. This dissolved the crude anilide acetal,
and the excess of salt was filtered off. Evaporation gave the crude
acetal.

            
Cyclization into Benzoxazole - General
Procedure
            Sulfonylated aminophenols (1 equiv, 1 mmol)
and orthoester (3 equiv) or benzanilide acetal (3 equiv) were added
to dioxane (3 mL), and the mixture was heated at 60 ˚C overnight.
The crude reaction mixture was filtered directly, and the residual
solid was triturated twice with CH2Cl2 and filtered
again. The filtered solutions were pooled together and concentrated
under vacuum. The residue was either recrystallized in a mixture
of CH2Cl2-EtOH (8:2 v/v)
or purified by column chromatography (silica gel, cyclohexane-EtOAc).
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Spectroscopic
Data for Selected Compounds
            


            
2-(2′-Methoxyphenyl)benzoxazole-4-sulfonic
Acid (6a)
            
              
            White solid.
Yield 70%. Mp <225 ˚C (slow decomp.).
IR: 2923, 2352, 1647, 1548, 1419, 1240, 1105, 1049, 750 cm-¹. ¹H
NMR (300 MHz, DMSO-d
            6): δ = 3.90
(s, 3 H, OCH3), 7.23 (ddd, 1 H, J = 0.8,
2.6 Hz, 8.3 Hz, H3
            ′), 7.37 (br t,
1 H, J = 7.9
Hz, H5
            ′), 7.56 (br t, 1 H, J = 8.0 Hz,
H6), 7.68 (dd, 1 H, J = 1.0,
7.8 Hz, H7), 7.71 (m, 1 H, H4
            ′),
7.77 (dd, 1 H, J = 1.0,
8.2 Hz, H6
            ′), 7.82 (dd, 1 H, J = 1.0, 7.8
Hz, H5). ¹³C NMR (75 MHz,
DMSO-d
            6): δ = 56.3
(OCH3), 112.2 (C3
            ′), 112.6
(C7), 119.0 (C5
            ′), 120.6
(C1
            ′), 123.6 (C4
            ′),
125.2 (C6
            ′), 128.7 (C5),
131.4 (C6), 138.6 (C4), 140.3 (C9),
151.4 (C8), 160.5 (C2), 162.4  (C2
            ′).
ESI-MS: m/z (%) = 304.13
(100) [M - H]-, 289.07
(25), 198.05 (10). ESI-HRMS: m/z [M - H]- calcd
for C14H10NO5S: 304.0280; found:
304.0267.
              
            
            2-(2′-Benzyloxyphenyl)benzoxazole-4-sulfonic
Acid (6c)
            

Yellow powder. Yield 60%. Mp 180-185 ˚C.
IR: 2923, 1549, 1450, 1419, 1249, 1197, 1051, 752 cm-¹. ¹H
NMR (300 MHz, CD3OD/CDCl3): δ = 5.21
(s, 2 H, CH2Ph), 6.64 (d, 1 H, J = 7.4
Hz, H3
            ′), 6.74 (t, 1 H, J = 7.4 Hz,
H5
            ′), 6.90-7.05 (m, 6 H,
Ph and H4
            ′), 7.29 (t, 1 H, J = 7.8 Hz,
H6), 7.39 (d, 1 H, J = 7.9
Hz, H7), 7.55 (d, 1 H, J = 7.4
Hz, H6
            ′), 7.75 (d, 1 H, J = 7.7 Hz,
H5). ¹³C NMR (75 MHz, CD3OD/CDCl3): δ = 72.2
(CH2Ph), 112.8 (C3
            ′),
115.6 (C7), 115.7 (C1
            ′),
121.8 (C5
            ′), 123.2 (C4
            ′),
125.1 (C6
            ′), 127.7 (Ph), 127.8 (Ph),
128.1 (Ph), 130.5 (C5), 133.1 (C6), 135.1
(C4), 136.3 (C9), 150.0 (C8), 155.7
(C2), 162.6 (C2
            ′). ESI-MS: m/z (%) = 380.07
(95) [M - H]-, 289.36
(100). ESI-HRMS: m/z [M - H]- calcd
for C20H14NO5S: 380.0588; found:
380.0593.

            
2-(2′-Methoxyphenyl)benzoxazole-7-sulfonic
Acid (7a)
            
              
            Red solid. Yield
65%. Mp <210 ˚C (slow decomp.). IR: 2923,
1602, 1552, 1480, 1419, 1220, 1199, 817, 794 cm-¹. ¹H
NMR (300 MHz, DMSO-d
            6): δ = 3.89
(s, 3 H, OCH3), 7.24 (dd, 1 H, J = 2.5,
7.9 Hz, H3
            ′), 7.35 (t, 1 H, J = 7.8 Hz, H4
            ′),
7.55-7.62 (m, 2 H, H5 and H5
            ′),
7.69 (m, 1 H, H6
            ′), 7.78 (m, 2 H,
H6 and H4). ¹³C
NMR (75 MHz, DMSO-d
            6): δ = 56.3
(OCH3), 112.9 (C3
            ′), 118.8
(C9), 121.2 (C5
            ′), 124.4
(C4
            ′), 124.9 (C4 and C6
            ′),
128.5 (C6), 131.5 (C5), 133.1 (C1
            ′),
143.0 (C7), 146.7 (C8), 160.5 (C2),
163.1 (C2
            ′). ESI-MS: m/z (%) = 304.17
(100) [M - H]-, 289.30
(70), 261.36 (30). ESI-HRMS: m/z [M - H]- calcd
for C14H10NO5S: 304.0280; found:
304.0269.

            
2-(2′-Hydroxyphenyl)benzoxazole-4-sulfonic
Acid (9)
            
              
            Brown solid. Yield
95%. Mp 197-200 ˚C. IR: 3174,
2921, 1631, 1548, 1454, 1421, 1247, 1054, 746 cm-¹. ¹H
NMR (300 MHz, CD3OD): δ = 7.02-7.07
(m, 2 H, H3
            ′ and H4
            ′), 7.41-7.48
(m, 3 H, H6, H5
            ′, OH),
7.81 (d, 1 H, J = 8.2
Hz, H7), 7.87 (d, 1 H, J = 7.7
Hz, H6
            ′), 8.06 (d, 1 H, J = 7.9 Hz, H5). ¹³C
NMR (75 MHz, CD3OD): δ = 112.8 (C3
            ′),
115.3 (C7), 119.9 (C5
            ′),
125.8 (C1
            ′), 127.3 (C4
            ′),
130.0 (C6
            ′), 133.8 (C5),
136.5 (C6), 137.8 (C4), 139.3 (C9),
152.5 (C8 and C2), 166.0 (C2
            ′).
ESI-MS: m/z (%) = 289.87
(100) [M - H]-. ESI-HRMS: m/z [M - H]- calcd
for C13H8NO5S: 290.0234; found:
290.0123.

            
2-(2′-Methoxyphenyl)benzoxazole-4-sulfonamide
(10)
            
              
            White powder. Yield
90%. Mp <210 ˚C (slow decomp.). IR: 2918,
1544, 1423, 1328, 1251, 1157, 1139, 754 cm-¹. ¹H NMR
(300 M Hz, DMSO-d
            6): δ = 3.91
(s, 3 H, OCH3), 7.27 (ddd, 1 H, J = 0.8,
2.6, 8.3 Hz, H3
            ′), 7.55-7.60
(m, 4 H, SO2NH2, H7 and H4
            ′),
7.79-7.85 (m, 2 H, H5
            ′ and
H6), 7.91 (dd, 1 H, J = 1.2,
6.6 Hz, H6
            ′), 8.07 (dd, 1 H, J = 0.8, 8.2
Hz, H5). ¹³C NMR (75 MHz,
DMSO-d
            6): δ = 55.9
(OCH3), 113.0 (C3
            ′), 115.2
(C7), 119.2 (C5
            ′), 120.7
(C1
            ′), 122.9 (C4
            ′),
125.5 (C6
            ′), 127.4 (C5),
131.0 (C6), 134.7 (C4), 138.0 (C9),
151.3 (C8), 160.1 (C2), 163.8 (C2
            ′).
ESI-MS: m/z (%) = 304.90 (100) [M + H]+,
242.09 (20). HRMS (CI): m/z [M + H]+ calcd
for C14H12N2O4S: 305.05960;
found: 305.05976.
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