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A: General Methods

All chemicals were used without further purification as commercially available unless
otherwise noted. AIll reactions were performed under the standard conditions.
Thin-layer chromatography (TLC) was performed on silica gel plates (60F-254) using
UV-light (254 and 365 nm). Flash chromatography was conducted on silica gel (300—
400 mesh). NMR (400/500 MHz for *H NMR, 100/126 MHz for **C NMR) spectra
were recorded in CDClI; or Acetone-ds with TMS as the internal standard. Chemical
shifts are reported in ppm and coupling constants are given in Hz. Data for *H NMR
are recorded as follows: chemical shift (ppm), multiplicity (s, singlet; d, doublet; t,
triplet; g, quarter; m, multiplet), coupling constant (Hz), integration. Data for **C
NMR are reported in terms of chemical shift (5, ppm). High resolution mass spectral
(HRMS) analyses were measured using ESI techniques. Melting points were
determined in a hanon auto melting point system (MP 450).

B: General Procedure
(1) General procedure for the synthesis of 3-arylcoumarins from indolin-2-ones
derivatives 1 and salicylaldehydes 2
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In a sealed tube, 1 (0.2 mmol), 2 (0.24 mmol), and DBU or TMG (10 mol%)
were mixed in CHCI; (2.0 mL) and stirred at room temperature for the time given
(4-24 h, monitored by TLC). After removal of the solvent, a crude residue was
purified by SiO, flash column chromatography (petroleum ether / ethyl acetate) to
give the corresponding 3-arylcoumarins 4.

(2) General procedure for the synthesis of 3-arylcoumarins from
benzofuran-2(3H)-one 5 and salicylaldehydes 2
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In a sealed tube, 5 (0.2 mmol), 2 (0.24 mmol), and TMG (10 mol%) were mixed
in CHCI3 (2.0 mL) and stirred at room temperature for 3 h (monitored by TLC). After
removal of the solvent, a crude residue was purified by SiO, flash column

chromatography (petroleum ether / ethyl acetate) to give the corresponding
3-arylcoumarins 6.



C: Characterization Data of 3-arylcoumarins

3-(2-Bocaminophenyl)coumarin (4aa)
White solid, melting point 172-174 °C. *H NMR (500 Hz,
CDCls): & (ppm) 7.83-7.81 (m, 2H), 7.63-7.59 (m, 2H),
O h ligoe 746743 (M, 2H), 7.39-7.36 (m, 1H), 7.29-7.27 (m, 1H),
o 0 7.22-7.19 (m, 1H), 7.05 (br s, 1H), 1.47 (s, 9H). *C NMR
(126 Hz, CDCl3): & (ppm) 161.2, 153.7, 143.7, 136.5, 132.1, 130.8, 129.8, 128.3,
127.7,124.9, 124.7, 124.5, 119.3, 116.7, 80.4, 28.3. HRMS: exact mass calculated for
[M+Na]" (C2oH19NO4Na) requires m/z 360.1206, found m/z 360.1194.

3-(2-Bocaminophenyl)-8-methylcoumarin (4ab)

White solid, melting point 194-196 °C. *"H NMR (500 Hz,
CDCl3): 6 (ppm) 7.82-7.79 (m, 2H), 7.44-7.39 (m, 3H),
7.26-7.23 (m, 2H), 7.17 (t, J = 7.5 Hz, 1H), 7.09 (br s, 1H),
2.53 (s, 3H), 1.45 (s, 9H). **C NMR (126 Hz, CDCls): & (ppm)
161.4, 153.7, 152.2, 144.3, 136.6, 133.5, 130.8, 129.8, 128.2, 127.4, 126.3, 126.0,
124.7, 124.6, 124.4, 119.1, 80.4, 28.4, 15.6. HRMS: exact mass calculated for [M-H]
(C21H20NO,) requires m/z 350.1398, found m/z 350.1404.

3-(2-Bocaminophenyl)-8-methoxylcoumarin (4ac)

Yellow solid, melting point 152-154 °C. *H NMR (500 Hz,
CDCly): 6 (ppm) 7.81-7.79 (m, 2H), 7.42 (t, J = 7.8 Hz, 1H),
7.30-7.25 (m, 2H), 7.19-7.13 (m, 3H), 7.07 (br s, 1H), 4.01 (s,
3H), 1.45 (s, 9H). *C NMR (126 Hz, CDCls): & (ppm) 160.8,
153.8, 147.2, 144.0, 143.5, 136.7, 130.8, 129.9, 128.2, 125.0,
124.8, 124.6, 120.1, 119.7, 113.8, 80.4, 56.4, 28.4. HRMS: exact mass calculated for
[M+Na]" (C,1H21:NOsNa) requires m/z 390.1312, found m/z 390.1303.

3-(2-Bocaminophenyl)-7-methylcoumarin (4ad)
sad White solid, melting point 175-177 °C. *H NMR (500 Hz,
N O CDCl3): 6 (ppm) 7.80 (d, J = 8.0 Hz, 1H), 7.77 (s, 1H),
O NHBoc 7-45(d,J=8.0Hz, 2H), 7.41 (t,J = 7.8 Hz, 1H), 7.26-7.23
°©° (m, 2H), 7.17 (t, J = 7.5 Hz, 1H), 7.06 (s, 1H), 2.50 (s, 3H),
1.45 (s, 9H). 3C NMR (126 Hz, CDCls): & (ppm) 161.5, 153.9, 153.8, 143.9, 143.6,
136.6, 130.8, 129.7, 128.0, 126.4, 126.3, 124.7, 124.4, 117.0, 116.9, 80.4, 28.4, 22.0.
HRMS: exact mass calculated for [M-H]™ (C21H20NO,) requires m/z 350.1398, found

m/z 350.1404.



3-(2-Bocaminophenyl)-7-methoxylcoumarin (4ae)

. Yellow solid, melting point 188-190 °C. *H NMR (500
ae

N O Hz, CDCls): 6 (ppm) 7.80 (d, J = 7.5 Hz, 1H), 7.74 (s,
o O o\ NHBo 1H), 7.46 (d, J = 8.0 Hz, 1H), 7.40 (t, J = 7.8 Hz, 1H),

7.24 (d, J = 7.5 Hz, 1H), 7.17 (t, J = 7.5 Hz, 1H), 7.07
(br's, 1H), 6.93-6.91 (m, 2H), 3.91 (s, 3H), 1.45 (s, 9H). *C NMR (126 Hz, CDCls): &
(ppm) 163.2, 161.6, 155.7, 153.8, 144.1, 136.6, 130.9, 129.6, 129.3, 128.4, 124.7,
124.4, 124.0, 113.4, 113.1, 100.6, 80.4, 56.0, 28.4. HRMS: exact mass calculated for
[M+H-Boc]" (C16H14NO3) requires m/z 268.0968, found m/z 268.0960.

3-(2-Bocaminophenyl)-7-fluorocoumarin (4af)

f White solid, melting point 175-177 °C. *H NMR (500 Hz,
4a

N O CDCls): 6 (ppm) 7.77 (s, 2H), 7.58-7.55 (m, 1H), 7.42 (t, J
. O 0N NHBoc =7.8Hz, 1H), 7.25 (d, J = 7.5 Hz, 1H), 7.18 (t, J = 7.5 Hz,

1H), 7.16-7.13 (m, 1H), 7.11-7.07 (m, 1H), 6.94 (br s, 1H),
1.44 (s, 9H). *C NMR (126 Hz, CDCls): & (ppm) 164.7 (d, J = 255.5 Hz), 160.8,
154.9, 153.7, 143.2, 136.5, 130.8, 130.0, 129.9, 128.1, 126.5, 124.9, 124.7, 116.2,
113.3 (d, J = 23.2 Hz), 104.4 (d, J = 25.7 Hz), 80.5, 28.4. HRMS: exact mass
calculated for [M+Na]" (C2H1sNO4FNa) requires m/z 378.1112, found m/z 378.1101.

3-(2-Bocaminophenyl)-7-chlorocoumarin (4ag)

Faint yellow solid, melting point 192-194 °C. 'H NMR
4ag\ (500 Hz, CDCls): & (ppm) 7.78-7.76 (m, 2H), 7.50 (d, J =
. O A NHBoC 8.5 Hz, 1H), 7.44-7.41 (m, 2H), 7.32 (d, J = 8.5 Hz, 1H),

7.25(d, J = 7.5 Hz, 1H), 7.19 (t, J = 7.5 Hz, 1H), 6.93 (br
s, 1H), 1.44 (s, 9H). *C NMR (126 Hz, CDCls): & (ppm) 160.6, 154.0, 153.7, 142.9,
138.1, 136.5, 130.8, 130.1, 129.1, 128.1, 127.7, 125.6, 124.9, 124.8, 118.0, 117.1,
80.6, 28.4. HRMS: exact mass calculated for [M-H] (CyH17NO4CI) requires m/z
370.0852, found m/z 370.0858.

3-(2-Bocaminophenyl)-7-bromocoumarin (4ah)

) Yellow solid, melting point 189-191 °C. *H NMR (500
4a

N Hz, CDCls): 6 (ppm) 7.77-7.75 (m, 2H), 7.60 (s, 1H),
. O A\ NHBoc 7.47 (d, J = 8.5 Hz, 1H), 7.44-7.42 (m, 2H); 7.25 (d, J =

7.5 Hz, 1H), 7.19 (t, J = 7.5 Hz, 1H), 6.92 (br s, 1H),
1.44 (s, 9H). 3C NMR (126 Hz, CDCls): 5 (ppm) 160.4, 153.9, 153.6, 142.9, 136.4,
130.7, 130.0, 129.1, 128.4, 128.1, 127.9, 126.0, 124.9, 124.7, 120.0, 118.3, 80.5. 28.3.



HRMS: exact mass calculated for [M+H-Boc]" (C15H11NO2Br) requires m/z 315.9968,
found m/z 315.9959.
3-(2-Bocaminophenyl)-7-nitrocoumarin (4ai)
Yellow solid, melting point 142-144 °C. *H NMR (500
Hz, CDCls): & (ppm) 8.24 (s, 1H), 8.18 (d, J = 8.5 Hz,
NHBoc 1H), 7.86 (s, 1H), 7.75 (d, J = 8.5 Hz, 1H), 7.71 (d, J =
8.0 Hz, 1H), 7.45 (t, J=7.5 Hz, 1H), 7.29 (d, J = 7.5 Hz,
1H), 7.22 (d, J = 7.5 Hz, 1H), 6.86 (br s, 1H), 1.42 (s, 9H). *C NMR (126 Hz,
CDCly): 6 (ppm) 159.8, 153.8, 153.2, 149.1, 141.3, 136.3, 131.4, 130.7, 130.6, 129.2,
128.0, 125.3, 124.2, 119.6, 112.5, 80.8, 28.3. HRMS: exact mass calculated for
[M+H-Boc]" (C1sH11N20,) requires m/z 283.0713, found m/z 283.0709.

O,N o~ o

3-(2-Bocaminophenyl)-6-methylcoumarin (4aj)

Faint yellow solid, melting point 153-155 °C. 'H NMR
(500 Hz, CDCl3): 6 (ppm) 7.80 (d, J = 8.0 Hz, 1H), 7.76 (s,
1H), 7.44-7.40 (m, 2H), 7.36-7.32 (m, 2H), 7.26-7.24 (m,
1H), 7.18 (t, J = 7.5 Hz, 1H), 7.05 (br s, 1H), 2.45 (s, 3H),
1.45 (s, 9H). *C NMR (126 Hz, CDCls): & (ppm) 161.5, 153.8, 152.0, 143.9, 136.7,
134.9, 133.3, 130.9, 129.9, 128.4, 128.1, 127.7, 124.8, 124.5, 119.2, 116.5, 80.5, 28.4,
21.0. HRMS: exact mass calculated for [M+Na]® (C1H21NO;Na) requires m/z
374.1363, found m/z 374.1357.

NHBoc

3-(2-Bocaminophenyl)-6-methoxylcoumarin (4ak)
White solid, melting point 146-148 °C. *H NMR (500
e 4ak\ O Hz, CDCls3): & (ppm) 7.80 (d, J = 8.0 Hz, 1H), 7.76 (s,
O g NHBoG 1H), 7.43 (t, J = 7.8 Hz, 1H), 7.36 (d, J = 9.0 Hz, 1H),
7.26-7.25 (m, 1H), 7.20-7.17 (m, 2H), 7.08 (br s, 1H),
6.99 (d, J = 3.0 Hz, 1H), 3.87 (s, 3H), 1.45 (s, 9H). *C NMR (126 Hz, CDCls): §
(ppm) 161.4, 156.6, 153.8, 148.3, 143.7, 136.7, 130.9, 129.9, 128.2, 124.8, 120.2,
119.8, 117.9, 110.0, 80.5, 56.0, 28.4. HRMS: exact mass calculated for [M+Na]"
(C21H21NOsNa) requires m/z 390.1312, found m/z 390.1302.

3-(2-Bocaminophenyl)-6-fluorocoumarin (4al)
White solid, melting point 172-174 °C. *H NMR (500 Hz,
. 4"’"\ O CDCls): & (ppm) 7.77 (d, J = 8.0 Hz, 1H), 7.75 (s, 1H),
O NHBoe 45-7.40 (m, 2H), 7.33-7.29 (m, 1H); 7.27-7.25 (m, 2H),
© 0 7.19 (t, J = 7.5Hz, 1H), 6.97 (br s, 1H), 1.45 (s, 9H). °C



NMR (126 Hz, CDCls): & (ppm) 160.8, 159.0 (d, J = 245.6 Hz), 153.6, 149.9, 142.6,
136.5, 130.7, 130.1, 129.0, 128.0, 124.9, 124.7, 120.0 (d, J = 9.1 Hz), 1195 (d, J =
24.7 Hz), 118.3, 113.4 (d, J = 23.8 Hz), 80.5. 28.3. HRMS: exact mass calculated for
[M+Na]* (CooH1sFNO4Na) requires m/z 378.1112, found m/z 378.1099.
3-(2-Bocaminophenyl)-6-chlorocoumarin (4am)
White solid, melting point 171-173 °C. *H NMR (500
g ‘“T O Hz, CDCls): & (ppm) 7.80-7.74 (m, 2H), 7.57-7.38 (m,
O hgoe  4H). 7:20-7.20 (m, 2H), 6.95 (br s, 1H), 1.46 (s, OH). B¢
o ° NMR (126 Hz, CDCls): & (ppm) 160.6, 153.7, 152.2,
142.3, 136.5, 132.0, 130.8, 130.3, 130.2, 129.0, 128.0, 127.5, 125.0, 124.8, 120.4,
118.2, 80.6. 28.4. HRMS: exact mass calculated for [M+Na]* (C2H1sCINO4Na)
requires m/z 394.0817, found m/z 394.0808.

3-(2-Bocaminophenyl)-6-bromocoumarin (4an)
Faint yellow solid, melting point 195-197 °C. *H NMR
o 4a”\ O (500 Hz, CDCls): 5 (ppm) 7.78 (d, J = 8.0 Hz, 1H),
O g NHBoc 7.72-7.67 (m, 3H), 7.44 (t, J = 7.8 Hz, 1H), 7.32 (d, J =
8.5 Hz, 1H), 7.25-7.18 (m, 2H), 7.08 (br s, 1H), 1.44 (s,
9H). °C NMR (126 Hz, CDCls): & (ppm) 160.5, 153.6, 152.5, 142.1, 136.5, 134.8,
130.7, 130.4, 130.1, 129.0, 127.9, 124.9, 120.9, 118.4, 117.5, 80.5. 28.3. HRMS:
exact mass calculated for [M+Na]" (CoH1sBrNO4Na) requires m/z 438.0311, found

m/z 438.0307.

3-(2-Bocaminophenyl)-5-methoxylcoumarin (4ao)

White solid, melting point 169-171 °C. *H NMR (500 Hz,
CDCl3): & (ppm) 8.19 (s, 1H), 7.81 (d, J = 7.0 Hz, 1H), 7.50 (t,
J=8.3Hz, 1H), 7.41 (t, J = 7.8 Hz, 2H), 7.27 (d, J = 7.5 Hz,
1H), 7.17 (t, J = 7.5 Hz, 1H), 7.08 (br s, 1H), 7.01 (d, J = 8.5
Hz, 1H), 6.77 (d, J = 8.5 Hz, 1H), 3.94 (s, 3H), 1.45 (s, 9H). **C NMR (126 Hz,
CDCly): 6 (ppm) 161.4, 156.6, 154.8, 153.7, 139.2, 136.6, 132.8, 131.0, 129.7, 128.4,
125.6, 124.6, 110.3, 108.9, 105.5, 80.4, 56.2, 28.4. HRMS: exact mass calculated for
[M-H]  (C21H20NOs) requires m/z 366.1347, found m/z 366.1352.

3-(2-Bocaminophenyl)-5-fluorocoumarin (4ap)
F 4ap O White solid, melting point 163-165 °C. *H NMR (500 Hz,
CDCl3): 6 (ppm) 8.03 (s, 1H), 7.79 (d, J = 7.5 Hz, 1H),

N
0 oo NHBoc  7.57-7.52 (m, 1H), 7.44 (t, J = 7.5 Hz, 1H), 7.29-7.19 (m, 3H),



7.07 (t, J = 8.5 Hz, 1H), 6.92 (br s, 1H), 1.45 (s, 9H). **C NMR (126 Hz, CDCly): &
(ppm) 160.6, 158.8 (d, J = 256.7 Hz), 154.3, 153.7, 136.6, 136.5, 136.4, 132.5, 130.9,
130.2, 128.0, 124.9, 124.7, 112.6, 110.8 (d, J = 19.7 Hz), 109.8 (d, J = 19.0 Hz), 80.6,
28.4. HRMS: exact mass calculated for [M+Na]® (CxHisNOsFNa) requires m/z
378.1112, found m/z 378.1106.

3-(2-Bocaminophenyl)-5-chlorocoumarin (4aq)

o saq White solid, melting point 157-159 °C. *H NMR (500 Hz,
\ O CDCly): & (ppm) 8.18 (s, 1H), 7.82 (d, J = 7.5 Hz, 1H), 7.52 (t,
O NHBoc J=8.3Hz, 1H), 7.47 (t, J=7.8 Hz, 1H); 7.41 (d, J = 8.0 Hz,
1H), 7.36 (d, J =8.5 Hz, 1H), 7.32 (d, J = 8.3 Hz, 1H), 7.23 (t,
J = 7.5 Hz, 1H), 6.96 (br s, 1H), 1.47 (s, 9H). **C NMR (126 Hz, CDCls): & (ppm)
160.5, 154.5, 153.7, 139.9, 136.6, 132.8, 132.1, 131.0, 130.2, 128.6, 125.6, 124.9,
118.0, 115.6, 80.6. 28.4. HRMS: exact mass calculated for [M+H-Boc]"

(C15H1:NO,CI) requires m/z 272.0473, found m/z 272.0466.

3-(2-Bocaminophenyl)-5-bromocoumarin (4ar)
B aar White solid, melting point 166-168 °C. *H NMR (500 Hz,
\ O CDCls): & (ppm) 8.13 (s, 1H), 7.80 (d, J = 7.5 Hz, 1H), 7.57
O NHBoe (0, J = 8.0 Hz, 1H), 7.47-7.41 (m, 2H), 7.38 (d, J = 7.8 Hz,
© 1H), 7.30 (d, J = 8.0 Hz, 1H), 7.22 (t, J = 7.5 Hz, 1H), 6.95
(br s, 1H), 1.45 (s, 9H). *C NMR (126 Hz, CDCl;): & (ppm) 160.6, 154.3, 153.6,
142.4, 136.6, 132.4, 131.0, 130.2, 129.0, 128.9, 124.9, 122.7, 119.4, 116.3, 80.6, 28.4.
HRMS: exact mass calculated for [M+H]" (C20H1oNO4Br) requires m/z 416.0492,
found m/z 416.0480.

3-(2-Bocamino-6-bromophenyl)coumarin (4ba)
Br White solid, melting point 240-242 °C. *H NMR (500 Hz,
aba O CDCl3): & (ppm) 7.90 (d, J = 8.0 Hz, 1H), 7.79 (s, 1H), 7.64 (t,
O A \hpoe ) = 7-8Hz, 1H), 7.59 (d, J = 8.0 Hz, 1H), 7.46-7.44 (m, 2H),
© ©° 7.37 (t, J = 7.5 Hz, 1H), 7.29-7.26 (m, 1H), 6.41 (br s, 1H),
1.41 (s, 9H). *C NMR (126 Hz, CDCls): & (ppm) 159.9, 154.3, 153.1, 145.8, 138.3,
132.6, 130.7, 128.7, 128.6, 127.4, 125.3, 125.0, 124.5, 122.0, 118.9, 117.1, 81.2, 28.3.
HRMS: exact mass calculated for [M+H-Boc]* (C15H11NO2Br) requires m/z 315.9968,

found m/z 315.9960.

3-(2-Bocamino-4-fluorophenyl)coumarin (4ca)
White solid, melting point 171-173 °C. *H NMR (500 Hz, CDCls): & (ppm) 7.79 (s,



r 1H), 7.71 (d, J = 10.5 Hz, 1H), 7.63-7.58 (m, 2H), 7.44 (d, J =
e O 8.5 Hz, 1H), 7.37 (t, J = 7.5 Hz, 1H), 7.21 (t, J = 7.8 Hz, 1H),
A 7.09 (br s, 1H), 6.86 (t, J = 8.0 Hz, 1H), 1.46 (s, 9H). *°C
NMR (126 Hz, CDCl3): & (ppm) 163.6 (d, J = 248.1 Hz),
161.3, 153.8, 153.2, 144.2, 138.5 (d, J = 11.6 Hz), 132.4, 132.1 (d, J = 9.6 Hz), 128.4,
126.7, 125.1, 123.0, 119.3, 116.8, 111.2 (d, J = 22.1 Hz), 110.6 (d, J = 26.3 Hz), 81.0,
28.3. HRMS: exact mass calculated for [M+H]" (C2oH1sNO4F) requires m/z 356.1293,
found m/z 356.1290.

3-(2-Bocamino-4-chlorophenyl)coumarin (4da)

o1 White solid, melting point 206-208 °C. "H NMR (400 Hz,
4da O (CD3),C0O): & (ppm) 8.09 (d, J = 1.6 Hz, 2H), 7.99 (s, 1H),
A 7.73 (dd, J = 1.6, 8.0 Hz, 1H), 7.68-7.64 (m, 1H), 7.41-7.35
(m, 3H), 7.18 (dd, J = 2.0, 8.2 Hz, 1H), 1.39 (s, 9H). *C
NMR (100 Hz, (CD3),CO): & (ppm) 160.5, 154.9, 153.8, 144.2, 139.7, 135.1, 133.1,
132.8, 129.5, 127.0, 126.5, 125.4, 123.8, 122.3, 120.6, 117.0, 80.6, 28.4. HRMS:
exact mass calculated for [M-H] (CH17NCIO,) requires m/z 370.0852, found m/z
370.0862.

©)

NHBoc
@]

NHBoc
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3-(2-Bocamino-4-chlorophenyl)coumarin (4ea)

sr  White solid, melting point 213-215 °C. *"H NMR (400 Hz,
fea O (CD3),CO): & (ppm) 8.24 (d, J = 1.2 Hz, 1H), 8.08 (br s, 1H),
h 8.00 (s, 1H), 7.74 (dd, J = 1.4, 7.8 Hz, 1H), 7.68-7.64 (m, 1H),
7.41-7.37 (m, 2H), 7.35-7.29 (m, 2H), 1.39 (s, 9H). *C NMR
(126 Hz, (CD3),CO): 6 (ppm) 160.4, 154.9, 153.8, 144.2, 139.9, 133.3, 132.8, 129.4,
127.1, 126.9, 126.7, 125.4, 125.1, 123.1, 120.6, 117.0, 80.5, 28.3. HRMS: exact mass
calculated for [M-H] (C,0H17NBrO,) requires m/z 414.0346, found m/z 414.0357.

NHBoc

o

3-(2-Bocamino-5-methylphenyl)coumarin (4fa)
Yellow solid, melting point 194-196 °C. *H NMR (500 Hz,
4fa O (CDs),CO): & (ppm) 7.94 (s, 1H), 7.74-7.63 (m, 4H),
A 7.40-7.37 (m, 2H), 7.22-7.19 (m, 2H), 2.33 (s, 3H), 1.36 (s,
9H). C NMR (126 Hz, (CDs),CO): & (ppm) 160.7, 154.7,
154.2, 143.6, 135.5, 134.0, 132.5, 132.0, 130.4, 129.3, 129.0, 128.3, 125.3, 124.1,
120.7, 116.9, 79.7, 28.4, 20.7. HRMS: exact mass calculated for [M-H]™ (C21H20NO,)
requires m/z 350.1398, found m/z 350.1407.

©)

NHBoc
(@]

3-(2-Bocamino-5-methoxylphenyl)coumarin (4ga)



~ Faint yellow solid, melting point 164-166 °C. *H NMR (400

sga Hz, (CD3),CO): & (ppm) 7.95 (s, 1H), 7.72-7.70 (m, 1H),

\ O 7.66-7.58 (m, 3H), 7.40-7.36 (m, 2H), 7.00-6.96 (m, 2H), 3.81

O NHBoc (5 3H), 1.34 (s, 9H). *C NMR (100 Hz, (CD3),CO): & (ppm)

°° 160.6, 157.4, 154.8, 154.5, 143.6, 132.6, 130.8, 129.3, 128.0,

125.4, 120.6, 116.9, 116.8, 115.3, 79.6, 55.9, 28.4. HRMS: exact mass calculated for
[M-H] (C21H20NOs) requires m/z 366.1347, found m/z 366.1357.

3-(2-Bocamino-5-fluorophenyl)coumarin (4ha)

F White solid, melting point 172-174 °C. *H NMR (400 Hz,
4ha O (CD3),C0): & (ppm) 7.99 (s, 1H), 7.85-7.77 (m, 2H), 7.73 (dd,
Ny J = 1.8, 7.8 Hz, 1H), 7.68-7.63 (m, 1H), 7.04-7.37 (m, 2H),
O oo NHBoc  7:22-7.16 (m, 2H), 1.36 (s, 9H). C NMR (100 Hz,
(CD3),CO): 8 (ppm) 160.9, 159.5 (d, J = 231.8 Hz), 154.8,
154.3, 144.0, 134.3 (d, J = 3.4 Hz), 132.8, 131.2, 129.5, 126.9, 126.3, 125.4, 120.5,
118.0 (d, J = 29.4 Hz), 117.0, 116.3 (d, J = 27.7 Hz), 80.0, 28.4. HRMS: exact mass

calculated for [M-H] (Cy0H17NFOy,) requires m/z 354.1147, found m/z 354.1157.

3-(2-Bocamino-5-chlorophenyl)coumarin (4ia)
al White solid, melting point 183-185 °C. *H NMR (400 Hz,
(CD3),C0): 6 (ppm) 8.01 (s, 1H), 7.97 (br s, 1H), 7.91 (d, J =
N 13.6, 1H), 7.74 (dd, J = 1.6, 8.0 Hz, 1H), 7.68-7.64 (m, 1H),
O oS NHBoc  7.43-7.37 (m, 4H), 1.37 (s, 9H). ¥C NMR (100 Hz,
(CD3),CO): 6 (ppm) 160.4, 154.9, 153.9, 144.3, 137.2, 132.8,
131.2, 130.2, 129.6, 129.5, 128.7, 126.7, 125.4, 124.9, 120.5, 117.0, 80.3, 28.4.
HRMS: exact mass calculated for [M-H]" (CyH17NCIO,4) requires m/z 370.0852,
found m/z 370.0862.

3-(2-Bocamino-5-bromophenyl)coumarin (4ja)
Br White solid, melting point 182-184 °C. *H NMR (400 Hz,
(CD3),C0): 6 (ppm) 8.01 (s, 1H), 7.98 (br s, 1H), 7.87 (d, J =
N 9.6 Hz, 1H), 7.74 (dd, J = 1.4, 7.8 Hz, 1H), 7.68-7.64 (m, 1H),
O o g NHBoC 7.57-7.54 (m, 2H), 7.41-7.37 (m, 2H), 1.37 (s, 9H). *C NMR
(100 Hz, (CD3),CO): & (ppm) 160.4, 154.9, 153.9, 144.3,
137.7, 134.1, 132.8, 132.6, 130.4, 129.5, 126.6, 125.4, 125.1, 120.5, 117.0, 116.2,
80.3, 28.4. HRMS: exact mass calculated for [M-H] (CyH17NBrO,) requires m/z
414.0346, found m/z 414.0358.




3-(2-Bocamino-5-nitrophenyl)coumarin (4ka)
NO, White solid, melting point 187-189 °C. *H NMR (400 Hz,
(CD3),C0): 6 (ppm) 8.55 (br s, 1H), 8.39 (d, J = 8.8 Hz, 1H),
N O 8.30-8.26 (m, 2H), 8.14 (s, 1H), 7.76 (dd, J = 1.6, 8.0 Hz, 1H),
O g NHBoc 7.71-7.66 (m, 1H), 7.42-7.39 (m, 2H), 1.42 (s, 9H). **C NMR
(100 Hz, (CD3),CO): & (ppm) 160.2, 155.1, 153.4, 145.2,
1449, 143.2, 133.1, 129.7, 127.4, 127.2, 126.1, 125.4, 121.1, 120.5, 117.0, 81.3, 28.3.
HRMS: exact mass calculated for [M-H]™ (C20H17N2Og) requires m/z 381.1092, found

m/z 381.1104.

3-(2-acetylaminophenyl)coumarin (41a)

CDCls): & (ppm) 8.17 (br s, 1H), 7.84 (s, 1H), 7.75 (d, J = 8.5,

O NHac  1H), 7.63-7.59 (m, 2H), 7.47-7.42 (m, 2H), 7.37 (t, J = 7.5 Hz,

© 1H), 7.31 (d, J = 7.0, 1H), 7.28-7.27 (m, 1H), 2.07 (s, 3H).

3C NMR (126 Hz, CDCls): & (ppm) 169.1, 161.7, 153.7, 144.4, 135.9, 132.3, 131.0,

130.0, 129.4, 128.5, 127.6, 126.5, 126.1, 125.2, 119.4, 116.7, 24.3. HRMS: exact

mass calculated for [M+H]" (Ci7H14NOs3) requires m/z 280.0968, found m/z
280.0959.

aa O White solid, melting point 192-194 °C. *H NMR (500 Hz,
N

3-(2-hydroxyphenyl)coumarin (6a)

6a

N CDCly): & (ppm) 7.95 (s, 1H), 7.63-7.60 (m, 3H), 7.47 (d, J =

O A O 8.0 Hz, 1H), 7.41-7.36 (m, 2H), 7.32 (d, J = 7.5 Hz, 1H), 7.08 (d,

J = 8.0 Hz, 1H), 7.04 (t, J = 7.5 Hz, 1H). *C NMR (126 Hz,

CDCl3): & (ppm) 163.4, 155.1, 153.3, 144.0, 132.3, 131.2, 130.8, 128.4, 127.6, 125.4,

123.3, 121.6, 119.7, 119.6, 116.8. HRMS: exact mass calculated for [M+H]"
(C15H1:NO3) requires m/z 239.0703, found m/z 239.0698.

O White solid, melting point 208-210 °C. *"H NMR (500 Hz,

3-(2-hydroxyphenyl)-8-methylcoumarin (6b)

White solid, melting point 183-185 °C. *H NMR (400 Hz,
(CD3),CO): & (ppm) 8.48 (s, 1H), 8.00 (s, 1H), 7.55 (d, J = 6.0
o OH Hz 1H),7.48(d, J=6.4 Hz, 1H), 7.38 (dd, J = 1.4, 6.2 Hz, 1H),
7.28-7.25 (m, 2H), 6.98 (dd, J = 0.8, 7.2 Hz, 1H), 6.95-6.92 (m,
1H). °C NMR (100 Hz, (CD3),CO): & (ppm) 160.9, 156.0, 152.8, 143.4, 133.4, 131.9,
130.7, 126.9, 126.1, 124.9, 123.6, 120.4, 120.3, 117.1, 15.3. HRMS: exact mass
calculated for [M-H] (C16H1103) requires m/z 251.0714, found m/z 251.0715.




3-(2-hydroxyphenyl)-8-methoxylcoumarin (6c)

White solid, melting point 132-134 °C. 'H NMR (500 Hz,
(CD3),C0): & (ppm) 8.48 (s, 1H), 8.00 (s, 1H), 7.39 (dd, J = 1.5,
7.5 Hz, 1H), 7.32-7.25 (m, 4H), 6.98 (dd, J = 1.0, 8.0 Hz, 1H),
6.95-6.92 (m, 1H), 3.98 (s, 3H). **C NMR (126 Hz, (CD3),CO):
o (ppm) 160.6, 156.0, 147.9, 144.0, 143.3, 131.9, 130.7, 127.4,
125.2, 123.6, 121.2, 120.4, 117.1, 114.4, 56.6. HRMS: exact mass calculated for
[M-H] (C16H1104) requires m/z 267.0663, found m/z 267.0665.

8-fluoro-3-(2-hydroxyphenyl)coumarin (6d)

Faint yellow solid, melting point 201-203 °C. *H NMR (500
Hz, (CD3),CO): é (ppm) 8.55 (s, 1H), 8.05 (s, 1H), 7.55 (d, J =
8.0 Hz, 1H), 7.50-7.46 (m, 1H), 7.40-7.34 (m, 2H), 7.29-7.26 (m,
1H), 6.99-6.98 (m, 1H), 6.95-6.92 (m, 1H). **C NMR (126 Hz,
(CD3),C0O): 6 (ppm) 159.3, 155.9, 150.8, 148.9, 142.5, 131.8,
130.9, 128.2, 125.3, 124.5 (d, J = 3.8 Hz), 123.2, 122.6, 120.3, 118.2 (d, J = 17.6 Hz),
116.9. HRMS: exact mass calculated for [M+H]" (C15H10FO3) requires m/z 257.0608,
found m/z 257.0604.

8-chloro-3-(2-hydroxyphenyl)coumarin (6e)

White solid, melting point 207-209 °C. *"H NMR (400 Hz,
(CD3),CO): 6 (ppm) 8.50 (s, 1H), 8.04 (s, 1H), 7.70 (d, J = 7.6
Hz, 2H), 7.40-7.35 (m, 2H), 7.30-7.25 (m, 1H), 7.00-6.92 (m,
2H). C NMR (100 Hz, (CD3),CO): & (ppm) 159.6, 156.0,
150.1, 142.6, 132.3, 131.9, 131.0, 128.1, 125.7, 123.1, 122.1,
121.1, 120.4, 117.0. HRMS: exact mass calculated for [M+H]" (C1sH10ClO3) requires
m/z 273.0313, found m/z 273.0309.

8-bromo-3-(2-hydroxyphenyl)coumarin (6f)

Faint yellow solid, melting point 217-219 °C. *H NMR (500
Hz, (CD3),CO): 6 (ppm) 8.53 (s, 1H), 8.03 (s, 1H), 7.87 (dd, J =
1.5,8.0 Hz, 1H), 7.75 (dd, J = 1.3, 7.8 Hz, 1H), 7.40 (dd, J = 1.8,
7.8 Hz, 1H), 7.32 (t, J = 8.0 Hz, 1H), 7.30-7.26 (m, 1H), 6.99
(dd, J = 0.8, 7.8 Hz, 1H), 6.96-6.93 (m, 1H). **C NMR (126 Hz,
(CD4),CO): 6 (ppm) 159.7, 156.0, 151.1, 142.6, 135.4, 131.9, 131.0, 128.8, 128.0,
126.2, 123.0, 122.1, 120.3, 117.0, 109.7. HRMS: exact mass calculated for [M-H]
(C15HgBrOs3) requires m/z 316.9642, found m/z 316.9639.




3-(2-hydroxyphenyl)-7-methylcoumarin (69)

69\ Hz, (CD3),CO): & (ppm) 8.45 (s, 1H), 7.97 (s, 1H), 7.59 (d, J

O oy = 80Hz 1H), 7.36 (dd, J = 2.0, 7.5 Hz, 1H), 7.27-7.23 (m,

© 0 1H), 7.21-7.19 (m, 2H), 6.98-6.96 (m, 1H), 6.94-6.91 (M, LH),

2.47 (s, 3H). °C NMR (126 Hz, (CD3),CO): & (ppm) 161.0, 155.9, 154.6, 143.5,

143.1, 131.9, 130.6, 128.9, 126.4, 126.0, 123.7, 120.4, 118.1, 117.1, 117.0, 21.7.

HRMS: exact mass calculated for [M+H]" (C1H1303) requires m/z 253.0859, found
m/z 253.0851.

O Faint yellow solid, melting point 144-146 °C. *H NMR (500

3-(2-hydroxyphenyl)-7-methoxylcoumarin (6h)

o Faint yellow solid, melting point 160-162 °C. *H NMR
N (500 Hz, (CD3),CO): 6 (ppm) 8.42 (s, 1H), 7.96 (s, 1H),
- O oy [-63(d,J=85Hz 1H), 7.36 (dd, J = 1.8, 7.8 Hz, 1H),
© © ©° 7.26-7.23 (m, 1H), 6.97-6.90 (m, 4H), 3.94 (s, 3H). ©C
NMR (126 Hz, (CD3),CO): & (ppm) 163.7, 161.2, 156.3, 156.0, 143.5, 131.9, 130.5,
130.2, 123.8, 123.6, 120.4, 117.2, 114.1, 113.4, 101.1, 56.3. HRMS: exact mass

calculated for [M-H] (C1sH1104) requires m/z 267.0663, found m/z 267.0665.

7-fluoro-3-(2-hydroxyphenyl)coumarin (6i)

Yellow solid, melting point 202-204 °C. *H NMR (500 Hz,
(CD3),CO): 6 (ppm) 8.50 (s, 1H), 8.02 (s, 1H), 7.81-7.78 (m,
1H), 7.36 (dd, J = 1.8, 7.8 Hz, 1H), 7.28-7.17 (m, 3H), 6.97
(dd, J = 1.0, 8.0 Hz, 1H), 6.94-6.91 (m, 1H). *C NMR (126
Hz, (CD3),CO): & (ppm) 165.0 (d, J = 250.7 Hz), 160.2, 155.9, 155.7, 155.6, 142.5,
131.9,131.1 (d, J =11.3 Hz), 130.8, 126.1, 123.3, 117.5, 117.0, 113.0 (d, J = 22.7 Hz),
104.3 (d, J = 26.5 Hz). HRMS: exact mass calculated for [M-H] (C1sHgFO3) requires
m/z 255.0463, found m/z 255.0464.

7-chloro-3-(2-hydroxyphenyl)coumarin (6j)

Faint yellow solid, melting point 181-183 °C. *H NMR
(500 Hz, CDCl3): 6 (ppm) 7.89 (s, 1H), 7.54 (d, J = 8.5 Hz,
1H), 7.46 (d, J = 2.0 Hz, 1H), 7.38-7.35 (m, 3H), 7.30 (dd, J
= 1.5, 8.0 Hz, 1H), 7.06-7.01 (m, 2H). *C NMR (126 Hz,
CDCls3): 8 (ppm) 162.6, 154.9, 153.4, 143.0, 138.2, 131.3, 130.8, 129.1, 127.4, 126.0,
123.0, 121.6, 119.5, 118.2, 117.1. HRMS: exact mass calculated for [M+H]"
(C15H10CIO3) requires m/z 273.0313, found m/z 273.0305.




7-bromo-3-(2-hydroxyphenyl)coumarin (6k)

6k Faint yellow solid, melting point 186-188 °C. 'H NMR
N (400 Hz, (CD3),CO): 6 (ppm) 8.47 (s, 1H), 8.01 (s, 1H),
O oy [-68(d,J=8.0Hz 1H), 7.62 (d, J = 2.0 Hz, 1H), 7.54 (dd,
Br o~ "o

J = 1.8, 8.2 Hz, 1H), 7.37 (dd, J = 2.0, 7.6 Hz, 1H),
7.29-7.24 (m, 1H), 6.99-6.91 (m, 2H). *C NMR (100 Hz, (CD3),CO): & (ppm) 159.9,
155.9, 154.9, 142.3, 131.8, 130.9, 130.5, 128.5, 127.6, 125.1, 123.3, 120.4, 120.1,
119.8, 117.1. HRMS: exact mass calculated for [M+H]" (C15sH10BrOs) requires m/z
316.9808, found m/z 316.9805.

3-(2-hydroxyphenyl)-7-nitrocoumarin (6l)

" Yellow solid, melting point 228-230 °C. *H NMR (500
- O Hz, (CD3),CO): & (ppm) 8.68 (5, 1H), 8.22-8.17 (m, 3H),
O o4 801 (d, J =75 Hz, 1H), 7.42 (dd, J = 1.8, 7.8 Hz, 1H),
O,N o Yo

7.31-7.28 (m, 1H), 7.00 (dd, J = 0.8, 8.3 Hz, 1H),
6.97-6.93 (m, 1H). *C NMR (126 Hz, (CD3),CO): & (ppm) 159.5, 156.0, 154.0, 149.7,
141.2, 131.8, 131.3, 130.5, 130.3, 125.8, 122.8, 120.4, 119.8, 116.9, 112.4. HRMS:
exact mass calculated for [M+H]" (C1sH1oNOs) requires m/z 284.0553, found m/z
284.0548.

3-(2-hydroxyphenyl)-6-methylcoumarin (6m)

6 White solid, melting point 187-189 °C. *H NMR (500 Hz,
m
\ (CD3)2CO): 6 (ppm) 8.46 (s, 1H), 7.96 (s, 1H), 7.51 (s, 1H),
O on 744 (dd, J=15,85Hz, 2H), 7.37 (dd, J = 1.8, 7.8 Hz, 1H),
0o~ "o

7.28-7.24 (m, 2H), 6.97 (dd, J = 1.0, 8.0 Hz, 1H), 6.95-6.91
(m, 1H). °C NMR (126 Hz, (CD3),CO): & (ppm) 160.9, 156.0, 152.7, 143.0, 134.9,
132.2, 131.9, 130.7, 128.9, 127.2, 123.7, 120.4, 120.3, 117.1, 116.6, 20.7. HRMS:
exact mass calculated for [M-H]  (Ci6H1103) requires m/z 251.0714, found m/z
251.0715.

3-(2-hydroxyphenyl)-6-methoxylcoumarin (6n)

on White solid, melting point 152-154 °C. *H NMR (500 Hz,
0 . (CD3),CO): 6 (ppm) 8.48 (s, 1H), 7.99 (s, 1H), 7.38 (dd, J
O on =2.0,75Hz 1H),7.32 (d, J = 9.0 Hz, 1H), 7.28-7.25 (m,

o~ "o

2H), 7.21 (dd, J = 3.0, 9.0 Hz, 1H), 6.98 (dd, J = 1.0, 8.0
Hz, 1H), 6.95-6.92 (m, 1H), 3.87 (s, 3H). °C NMR (126 Hz, (CD3),CO): 5 (ppm)
161.0, 157.1, 156.0, 148.9, 143.0, 131.9, 130.7, 127.6, 123.7, 121.0, 120.3, 119.9,



117.9, 117.2, 111.2, 56.2. HRMS: exact mass calculated for [M+H]" (C1sH1304)
requires m/z 269.0808, found m/z 269.0800.

6-fluoro-3-(2-hydroxyphenyl)coumarin (60)
. White solid, melting point 224-226 °C. *H NMR (500 Hz,
= N O (CD3),CO): 6 (ppm) 8.52 (s, 1H), 8.02 (s, 1H), 7.55-7.52 (m,
O oy 1H), 7.44-7.42 (m, 2H), 7.38 (dd, J = 1.8, 7.8 Hz, 1H),
© 0 7.29-7.26 (m, 1H), 6.98 (dd, J = 1.0, 8.0 Hz, 1H), 6.95-6.92
(m, 1H). °C NMR (126 Hz, (CD3),CO): & (ppm) 160.3, 159.6 (d, J = 241.9 Hz),
155.9, 150.9, 142.0, 131.9, 130.9, 128.4, 123.2, 121.5, 120.4, 119.3 (d, J = 25.2 Hz),
118.7 (d, J = 8.8 Hz), 117.0, 114.2 (d, J = 25.2 Hz). HRMS: exact mass calculated for
[M+H]" (C15H10FO3) requires m/z 257.0608, found m/z 257.0604.

6-chloro-3-(2-hydroxyphenyl)coumarin (6p)
6 Faint yellow solid, melting point 218-220 °C. 'H NMR
cl \ O (500 Hz, (CD3),CO): & (ppm) 8.55 (s, 1H), 8.01 (s, 1H),
O oy 7-80(d,J=25Hz 1H), 7.62 (dd, J=2.5, 8.5 Hz, 1H), 7.42
© 0 d J = 9.0 Hz, 1H), 7.38 (dd, J = 1.8, 7.8 Hz, 1H),
7.29-7.26 (m, 1H), 6.98 (dd, J = 1.0, 8.0 Hz, 1H), 6.95-6.92 (m, 1H). *C NMR (126
Hz, (CD3),CO): & (ppm) 160.0, 155.9, 153.1, 141.7, 131.8, 131.0, 129.7, 128.5, 128.2,
123.2, 121.9, 120.3, 118.7, 117.0. HRMS: exact mass calculated for [M+H]"
(C15H10CIO3) requires m/z 273.0313, found m/z 273.0305.

6-bromo-3-(2-hydroxyphenyl)coumarin (6q)
60 O Faint yellow solid, melting point 224-226 °C. '"H NMR
Br N (500 Hz, (CD3),CO): & (ppm) 8.54 (s, 1H), 8.01 (s, 1H),
O o OF 7.95 (d, J = 2.0 Hz, 1H), 7.76 (dd, J = 2.0, 9.0 Hz, 1H),
7.39-7.35 (m, 2H), 7.29-7.26 (m, 1H), 6.98 (dd, J = 1.0, 8.0
Hz, 1H), 6.95-6.92 (m, 1H). *C NMR (126 Hz, (CD3),CO): & (ppm) 160.0, 156.0,
153.6, 141.6, 134.7, 131.8, 131.3, 131.0, 128.5, 123.2, 122.4, 120.3, 119.0, 117.0.
HRMS: exact mass calculated for [M+H]" (CisH10BrOs) requires m/z 316.9808,

found m/z 316.9801.

3-(2-hydroxyphenyl)-5-methoxylcoumarin (6r)

Faint yellow solid, melting point 160-162 °C. *H NMR (500
Hz, (CD3),CO): & (ppm) 8.47 (s, 1H), 8.17 (s, 1H), 7.54 (t, J =
8.3 Hz, 1H), 7.38 (dd, J = 1.5, 7.5 Hz, 1H), 7.27-7.24 (m, 1H),
6.99-6.92 (m, 4H), 3.98 (s, 3H). *C NMR (126 Hz, (CD3),CO):




o (ppm) 160.7, 157.2, 155.9, 155.5, 137.6, 133.1, 131.9, 130.6, 125.3, 123.7, 120.4,
117.1, 110.7, 109.2, 106.4, 56.6. HRMS: exact mass calculated for [M+H]" (C1sH1304)
requires m/z 269.0808, found m/z 269.0802.

5-fluoro-3-(2-hydroxyphenyl)coumarin (6s)
White solid, melting point 187-189 °C. *H NMR (500 Hz,
\ (CD3),C0O): 6 (ppm) 8.59 (s, 1H), 8.09 (s, 1H), 7.67-7.62 (m,
O oy 1H), 7.42(dd, J = 1.8, 7.8 Hz, 1H), 7.30-7.26 (m, 1H), 7.24 (dd,
o J= 0.8, 8.3 Hz, 1H), 7.19-7.15 (m, 1H), 6.99 (dd, J = 1.0, 8.5
Hz, 1H), 6.96-6.93 (m, 1H). *C NMR (126 Hz, (CD3),CO): & (ppm) 159.8, 159.4 (d,
J = 253.3 Hz), 155.9, 155.2, 134.9, 132.9 (d, J = 8.8 Hz), 131.9, 131.0, 127.6, 123.1,
120.3, 117.0, 113.1, 111.0 (d, J = 20.2 Hz), 110.3 (d, J = 18.9 Hz). HRMS: exact mass
calculated for [M+H]" (C15H10FO3) requires m/z 257.0608, found m/z 257.0601.

F  6s

5-chloro-3-(2-hydroxyphenyl)coumarin (6t)

Hz, (CD3),CO): & (ppm) 8.56 (s, 1H), 8.22 (s, 1H), 7.62 (t, J =

O on 81 Hz, 1H), 7.48-7.42 (m, 2H), 7.37 (d, J = 8.4 Hz, 1H),

© 0 7.31-7.27 (m, 1H), 7.01-6.93 (m, 2H). *C NMR (100 Hz,

(CD3),CO): 6 (ppm) 159.8, 155.9, 155.4, 138.3, 132.6, 132.0, 131.1, 128.4, 125.8,

123.1, 120.4, 118.8, 117.1, 116.3. HRMS: exact mass calculated for [M+H]"
(C15H10CIO3) requires m/z 273.0313, found m/z 273.0308.

- Faint yellow solid, melting point 203-205 °C. *H NMR (400
N g

5-bromo-3-(2-hydroxyphenyl)coumarin (6u)
Br 60 Faint yellow solid, melting point 206-208 °C. *H NMR (500
« O Hz, (CD3),CO): & (ppm) 8.61 (s, 1H), 8.19 (s, 1H), 7.65 (dd, J =
O o 10,80 Hz, 1H), 7.55 (t, J = 8.0 Hz, 1H), 7.45-7.41 (m, 2H),
o © 7.31-7.27 (m, 1H), 7.02-7.00 (m, 1H), 6.97-6.94 (m, 1H). 2*C
NMR (126 Hz, (CD3),CO): 6 (ppm) 159.7, 155.9, 155.2, 140.8, 133.0, 131.9, 131.1,
129.3, 128.6, 122.9, 122.5, 120.4, 120.2, 117.0, 116.9. HRMS: exact mass calculated
for [M+H]" (C15H10BrOs) requires m/z 316.9808, found m/z 316.9803.
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E: Single crystal X-ray crystallography of 4aa (CCDC 1555429)
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F: Single crystal X-ray crystallography of 6a (CCDC 1555430)
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G: Characterization Data, Copies of 'H and **C NMR spectra of 3aa

s 'H NMR (400 Hz, CDCls): & (ppm) 8.04 (s, 1H), 7.82 (d, J =

X O 8.0 Hz, 1H), 7.61-7.56 (m, 2H), 7.32-7.24 (m, 2H), 7.19-6.92 (m,

O on|NeBoc  4H), 1.64 (s, 9H). 3C NMR (100 Hz, CDCls): & (ppm) 167.4,

© 155.4, 149.3, 139.6, 135.1, 132.0, 129.9, 129.6, 125.8, 124.0,

122.7,121.8, 121.6, 120.2, 116.8, 115.1, 84.6, 28.2. HRMS: exact mass calculated for
[M+H-Boc]" (C1sH12NO,) requires m/z 238.0863, found m/z 238.0858.
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H: Single crystal X-ray crystallography of 3-(2-hydroxybenzylidene)-1-
methylindolin-2-one (CCDC 1557114)
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