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Abstract Isobenzofuranone derivatives are widely found in nature and have shown diverse biological activities. In
this work, we report the aniline-promoted synthesis of isobenzofuranone derivatives starting from
2-carboxybenzaldehyde and substituted acetophenones under mild reaction conditions. This method has broad
substrate scope, high yields, and is operationally convenient, and therefore could serve as an attractive strategy for
practical synthesis of isobenzofuranone derivatives.
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Figure 1 The compounds with isobenzofuranone skeleton
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Figure 2 The various synthetic methodology for construction of isobenzofuranones
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Entry T/IC Time/h Aniline (equiv.) Isolated yield/%
1 rt 3.0 1.0 trace

2 60 3.0 1.0 34

3 100 3.0 1.0 86

4 100 6.0 1.0 87

5 100 3.0 0.5 23

6 100 3.0 15 62

& Unless otherwise noted, all the reactions were conducted in AcOH (2.0 mL) with 1a (1 mmol) and 2a (1 mmol).
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& Unless otherwise noted, all the reactions were conducted in AcOH (2.0 mL) with 1a(1 mmol) and 2 (1 mmol) at 100 °C for
3h.
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3-(2-5R-2- 2K K 2.5 A IR -1 (3H) -l (3a): [T ARKS A, 7228 86 %. m.p. 146~147 C; 'H NMR (400 MHz,
CDCl3) 6 7.96 (d, J = 7.3 Hz, 2H), 7.91 (d, J = 7.6 Hz, 1H), 7.66 (t, J = 7.5 Hz, 1H), 7.57 (dq, J = 15.1, 7.4 Hz, 3H), 7.48 (t,
J=7.7Hz, 2H), 6.18 (t, J = 6.5 Hz, 1H), 3.78 (dd, J = 17.7, 5.8 Hz, 1H), 3.40 (dd, J = 17.7, 7.3 Hz, 1H); *C NMR (100
MHz, CDCl3) 5 196.05, 170.16, 149.75, 136.17, 134.30, 133.88, 129.45, 128.85, 128.17, 125.89, 125.75, 122.82, 77.20,
43.69.; HRMS calcd for CygH;,05 [M-H]  251.0703, found 251.0708.

3- (2- (4-F AR 2-58 AR 23 HEFFMRIE-1 (3H) -B (3b) : A A, % 81 %. m.p. 135~136 C;*H NMR
(400 MHz, CDCls) & 8.05-7.93 (m, 2H), 7.90 (d, J = 7.6 Hz, 1H), 7.66 (t, J = 7.0 Hz, 1H), 7.58-7.50 (m, 2H), 7.15 (t, J = 8.6
Hz, 2H), 6.15 (t, J = 6.5 Hz, 1H), 3.73 (dd, J = 17.5, 6.0 Hz, 1H), 3.37 (dd, J = 17.5, 7.0 Hz, 1H); *C NMR (100 MHz,
CDCly) & 194.42, 170.07, 167.43, 164.89, 149.60, 134.33, 132.68, 132.65, 130.96, 130.87, 129.51, 125.88, 125.79, 122.74,
116.14, 115.92, 77.09, 43.59; HRMS calcd for C;gHy;,FO3 [M-H] 269.0608, found 269.0614.

3- (2- (-5 I -2-8 M) FHRIFE-1 (3H) -Fi (3¢) : AR, ™% 83 %. mp. 149~150 C; *H NMR
(400 MHz, CDCl3) & 7.90 (dd, J = 7.3, 5.3 Hz, 3H), 7.67 (dd, J = 7.6, 6.4 Hz, 1H), 7.55 (t, J = 7.7 Hz, 2H), 7.46 (d, J = 8.7
Hz, 2H), 6.15 (t, J = 6.5 Hz, 1H), 3.72 (dd, J = 17.6, 6.1 Hz, 1H), 3.38 (dd, J = 17.6, 6.9 Hz, 1H); *C NMR (100 MHz,
CDCly) & 194.82, 170.04, 149.53, 140.41, 134.50, 134.35, 129.60, 129.53, 129.18, 125.87, 125.79, 122.71, 77.00, 43.62;
HRMS calcd for Cy¢H1;ClO; [M-H] 285.0313, found 285.0317.

3- (2- (A-JRZEH) -2-8 A0 23 BFEIFRIE-1 (3H) -8 (3d) 1 HAFEEB A, 7% 84 %. m.p. 150~151 C; 'H NMR
(400 MHz, CDCls) & 7.85 (d, J = 8.2 Hz, 1H), 7.75 (d, J = 8.7 Hz, 2H), 7.60 (t, J = 7.5 Hz, 1H), 7.56 (dd, J = 8.8, 2.1 Hz,
2H), 7.52-7.44 (m, 2H), 6.08 (t, J = 6.5 Hz, 1H), 3.65 (dd, J = 17.6, 6.0 Hz, 1H), 3.30 (dd, J = 17.6, 7.0 Hz, 1H); *C NMR
(100 MHz, CDClz) & 195.03, 170.03, 149.52, 134.89, 134.34, 132.20, 129.66, 129.54, 129.22, 125.89, 125.83, 122.71,
76.98, 43.63; HRMS calcd for C16H1,BrOs [M-H] 328.9808, found 328.9813.

3- (2- (B-IRFFEIL) 2-A M 23D BAEIFMME-1 (3H) - (3e) 1 HFEAER R, 7% 82 %. m.p. 128~129 C; '*H NMR
(400 MHz, CDCly) & 8.09 (t, J = 1.7 Hz, 1H), 7.99-7.89 (m, 1H), 7.90-7.82 (m, 1H), 7.73 (ddd, J = 8.0, 1.9, 0.9 Hz, 1H),
7.70-7.65 (m, 1H), 7.63-7.51 (m, 2H), 7.37 (t, J = 7.9 Hz, 1H), 6.15 (t, J = 6.4 Hz, 1H), 3.72 (dd, J = 17.7, 6.0 Hz, 1H), 3.39
(dd, J = 17.7, 6.9 Hz, 1H); *C NMR (100 MHz, CDCl,) & 194.71, 170.01, 149.46, 137.83, 136.70, 134.37, 131.20, 130.45,
129.56, 126.74, 125.88, 125.82, 123.21, 122.68, 76.87, 43.74; HRMS calcd for C;¢H1,BrO; [M-H] 328.9808, found
328.9812.

3- (2-MR-2- U FRZEIE) Z2.38) JIRIEmemE-1 (3H) -B (3F) : E @Ak K, 7% 91 %. m.p. 125~126 C; *H NMR
(400 MHz, CDCl3) & 7.83 (d, J = 7.6 Hz, 1H), 7.78 (d, J = 8.2 Hz, 2H), 7.58 (t, J = 7.0 Hz, 1H), 7.47 (dd, J = 15.8, 7.6 Hz,
2H), 7.20 (d, J = 8.0 Hz, 2H), 6.17-6.03 (m, 1H), 3.67 (dd, J = 17.6, 5.8 Hz, 1H), 3.29 (dd, J = 17.6, 7.4 Hz, 1H), 2.34 (s,
3H); *C NMR (100 MHz, CDCl3) & 195.65, 170.20, 149.86, 144.88, 134.26, 133.78, 129.52, 129.41, 128.30, 125.91,
125.73, 122.88, 77.35, 43.59, 21.72; HRMS calcd for C,7H1,03 [M-H] 265.0859, found 265.0865.

3- (2- (A-FFERI) 2-EMA ) FHRHME-1 (3H) - (3g) : E@EMm A, % 79 %. mp. 179~180 C;*H
NMR (400 MHz, DMSO-d6) & 10.46 (s, 1H), 7.90 (d, J = 8.8 Hz, 2H), 7.86 (d, J = 7.6 Hz, 1H), 7.83-7.76 (m, 1H), 7.73 (d,
J=7.2Hz, 1H), 7.61 (t, = 7.3 Hz, 1H), 6.86 (d, J = 8.8 Hz, 2H), 6.11 (dd, J = 7.6, 4.6 Hz, 1H), 3.70 (dd, J = 17.7, 4.6 Hz,
1H), 3.62 (dd, J = 17.7, 7.8 Hz, 1H); **C NMR (100 MHz, DMSO-d6) & 194.33, 169.78, 162.41, 150.05, 134.25, 130.78,
129.20, 127.87, 125.46, 124.85, 122.84, 115.26, 77.38, 42.19; HRMS calcd for CysH1,0, [M-H] 267.0652, found 267.0658.

3- (2- (A-FYHEERL) 254025 T HFMmE-1 (3H) -Fd (3h) @ AT K, 2% 75 %. m.p. 198~199 C; H
NMR (400 MHz, DMSO-d6) & 8.35 (d, J = 8.9 Hz, 2H), 8.24 (d, J = 9.0 Hz, 2H), 7.87 (d, J = 7.6 Hz, 1H), 7.81 (t, J = 6.9
Hz, 1H), 7.76 (d, J = 7.0 Hz, 1H), 7.63 (t, J = 7.4 Hz, 1H), 6.14 (dd, J = 8.0, 3.9 Hz, 1H), 3.99 (dd, J = 18.3, 3.9 Hz, 1H),
3.84 (dd, J = 18.3, 8.1 Hz, 1H); **C NMR (100 MHz, DMSO-d6) & 195.75, 169.70, 150.12, 149.64, 140.63, 134.32, 129.57,
129.33, 125.46, 124.90, 123.85, 122.86, 76.77, 43.29; HRMS calcd for C1gH;;NO5 [M-H]™ 296.0553, found 296.0557.
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3- (2-0-2- (4- (=PI I 2.3 BAIFIFE-1 (3H) -l (3i) 1 AGEER AR, 7% 80 %. m.p. 145~146 C;
'H NMR (400 MHz, CDCly) 5 8.07 (d, J = 8.3 Hz, 2H), 7.92 (d, J = 8.1 Hz, 1H), 7.76 (d, J = 8.3 Hz, 2H), 7.69 (t, J = 7.5
Hz, 1H), 7.62-7.51 (m, 2H), 6.17 (t, J = 6.4 Hz, 1H), 3.78 (dd, J = 17.7, 6.1 Hz, 1H), 3.45 (dd, J = 17.7, 6.7 Hz, 1H); *C
NMR (100 MHz, CDCl3) § 195.13, 169.96, 149.36, 138.74, 134.40, 129.61, 128.56, 125.99, 125.96, 125.92, 125.88, 122.63,
76.80, 43.94; HRMS calcd for Cy;H;;F305 [M-H] 319.0557, found 319.0581.

3-(2- ([1,1-BRFE] -4-38) -2-8A02 %) B2EFFMRE-1 (3H) -l (3j) : AGBEAEm K, P55 92 %. m.p. 170~171 C;
'H NMR (400 MHz, CDCl3) & 8.02 (d, J = 8.5 Hz, 2H), 7.92 (d, J = 7.7 Hz, 1H), 7.73-7.68 (m, 2H), 7.66 (d, J = 7.3 Hz,
1H), 7.63-7.57 (m, 3H), 7.54 (t, J = 7.4 Hz, 1H), 7.51-7.44 (m, 2H), 7.43-7.36 (m, 1H), 6.19 (t, J = 6.5 Hz, 1H), 3.79 (dd, J
=17.5, 5.8 Hz, 1H), 3.42 (dd, J = 17.5, 7.3 Hz, 1H); *C NMR (100 MHz, CDCl5) & 195.64, 170.20, 149.80, 146.57, 139.57,
134.87, 134.32, 129.47, 129.03, 128.81, 128.48, 127.45, 127.29, 125.92, 125.78, 122.86, 77.28, 43.73; HRMS calcd for
CH1503 [M-H] 327.1016, found 327.1019.

3- (2- (ZE-2-38) 2-8 MR 2 3E) BIEFFIRIE-1 (3H) -l (3k) : FEA A, 7% 91 %. m.p. 149~150 C; *H NMR
(400 MHz, CDCl5) & 8.43 (s, 1H), 8.03 (dd, J = 8.6, 1.8 Hz, 1H), 7.96-7.83 (m, 4H), 7.72-7.64 (m, 1H), 7.64-7.58 (m, 2H),
7.58-7.49 (m, 2H), 6.23 (t, J = 6.5 Hz, 1H), 3.90 (dd, J = 17.5, 5.9 Hz, 1H), 3.53 (dd, J = 17.5, 7.2 Hz, 1H); **C NMR (100
MHz, CDCly) & 195.95, 170.22, 149.81, 135.87, 134.32, 133.52, 132.40, 130.26, 129.66, 129.47, 128.96, 128.78, 127.85,
127.08, 125.93, 125.76, 123.48, 122.86, 77.32, 43.75; HRMS calcd for CyoH1405 [M-H] 301.0859, found 301.0863.

3- (2- (3-HIAEIEHIL) 2-840 23 FIEIFMmE-1 (3H) -l (3D : FIE AR A, 7% 92 %. m.p. 105~106 C; 'H
NMR (400 MHz, CDCl3) § 7.92 (d, J = 7.6 Hz, 1H), 7.72-7.62 (m, 1H), 7.61-7.54 (m, 2H), 7.54-7.47 (m, 2H), 7.38 (dd, J =
11.8, 4.5 Hz, 1H), 7.20-7.11 (m, 1H), 6.24-6.11 (m, 1H), 3.87 (s, 3H), 3.76 (dd, J = 17.6, 5.8 Hz, 1H), 3.39 (dd, J = 17.6, 7.3
Hz, 1H); *C NMR (100 MHz, CDCl;) & 195.87, 170.15, 159.99, 149.73, 137.52, 134.29, 129.85, 129.46, 125.92, 125.78,
122.80, 120.82, 120.42, 112.29, 77.20, 55.51, 43.82; HRMS calcd for C;,H;,0, [M-H] 281.0808, found 281.0814.

3- (2- (3,4- AR BE IR I -2-5R 23 A IFIRIR-1 (3H) - (3m) @ [ E AR &, 775 93 %. m.p. 149~150 C;
'H NMR (400 MHz, CDCl;) 6 7.90 (d, J = 7.6 Hz, 1H), 7.73-7.62 (m, 1H), 7.62-7.49 (m, 4H), 6.89 (d, J = 8.9 Hz, 1H), 6.16
(t, J = 6.5 Hz, 1H), 3.95 (s, 3H), 3.94 (s, 3H), 3.73 (dd, J = 17.3, 5.9 Hz, 1H), 3.37 (dd, J = 17.3, 7.2 Hz, 1H); *C NMR
(100 MHz, CDCly) & 194.48, 170.18, 153.91, 149.84, 149.18, 134.24, 129.44, 129.37, 125.86, 125.66, 123.14, 122.83,
110.14, 109.99, 77.46, 56.14, 56.00, 43.14; HRMS calcd for C15H105 [M+H] " 313.1076, found 313.1063.

3- (2-%848-2- (3,4,5-= HIE LK I ) 2. 38) FIRIFMIEE-1 (3H) -8 (3n) 1 I EGEAR K, 725 94 %. m.p. 166~167 C;
'H NMR (400 MHz, CDCly) § 7.92 (d, J = 7.6 Hz, 1H), 7.73-7.63 (m, 1H), 7.62-7.50 (m, 2H), 7.21 (s, 2H), 6.16 (t, J = 6.5
Hz, 1H), 3.92 (s, 3H), 3.91 (s, 6H), 3.76 (dd, J = 17.5, 5.8 Hz, 1H), 3.38 (dd, J = 17.4, 7.3 Hz, 1H); *C NMR (100 MHz,
CDCl3) & 194.80, 170.14, 153.18, 149.73, 143.27, 134.31, 131.35, 129.47, 125.87, 125.75, 122.86, 105.70, 77.33, 60.99,
56.33, 43.52; HRMS calcd for C19H:50 [M-H] 341.1020, found 341.1022.

3- (2- (2,4- " HEFERF) 2-E R 23 FIEIFMNE-1 (3H) -Fi (30) : AMGEMAM K, 7% 91 %. m.p. 150~151 C;
'H NMR (400 MHz, CDCl3) & 7.96 (d, J = 8.8 Hz, 1H), 7.89 (d, J = 7.6 Hz, 1H), 7.70-7.61 (m, 1H), 7.58 (d, J = 7.0 Hz,
1H), 7.52 (t, J = 7.4 Hz, 1H), 6.57 (dd, J = 8.8, 2.3 Hz, 1H), 6.44 (d, J = 2.2 Hz, 1H), 6.16 (dd, J = 7.7, 5.6 Hz, 1H), 3.87 (5,
3H), 3.85 (s, 3H), 3.77 (dd, J = 18.1, 5.5 Hz, 1H), 3.37 (dd, J = 18.1, 7.8 Hz, 1H); *C NMR (100 MHz, CDCls)  195.17,
170.58, 165.28, 161.30, 150.51, 134.10, 132.97, 129.12, 125.93, 125.53, 123.06, 119.86, 105.64, 98.24, 77.92, 55.62, 55.49,
48.82; HRMS calcd for CygH;605 [M+H]" 313.1076, found 313.1059.

3 BAHEL(Supporting Information) {444 3a~30 ] *H NMR . *C NMR Hl HRMS &, X el ] DL 4 2% A
FiJ kX 32k (http://sioc-journal.cn/) b R %K.
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Aniline-Promoted Synthesis of Isobenzofuranone Derivatives

Yuan, Shuo Wang, Si-Xi Chen, Jin-Jie Zhao, Long-Fei Yu, Bin* Liu, Hong-Min™*

o]
(0]
@iw o aniline, AcOH 0O
+ N - o
H R 100°C, 3 h
o) R
Isobenzofuranone derivatives
15 examples

75 % ~ 94 % yield

We firstly report the aniline-promoted cascade reactions for the synthesis of isobenzofuranone derivatives starting from
2-carboxybenzaldehyde and substituted acetophenones under mild reaction conditions, in which one C-C bond, one C-O
bond, and one chiral center were formed in a single operation.
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