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EXPERIMENTAL
1. General Methods

Melting points were recorded with a Yamato MP21 and are uncorrected. High-resolution MS spectra were recorded with a
Micromass AutoSpec 3100 and a JEOL JMS-T100LP mass spectrometers. IR spectra were measured with a Shimadzu
IRAffinity-1 spectrometer. The NMR experiments were performed with a JEOL JNM-ECAS500 (500 MHz) spectrometer, and
chemical shifts are expressed in ppm (d) with TMS as an internal reference. Column chromatography, Flash column
chromatography and Medium Pressure Liquid Chromatography (MPLC) were performed on silica gel (Silica Gel 60N, Kanto
Chemical Co., Ltd.).

2. Synthesis of 10a-f, S1

General Procedure A for Preparation of Substrate 10a-f:

According to Kozlowski’s protocol, pyridine (1.2 mL, 14.2 mmol) was added to a mixture of indole (10.88 mmol) in THF
(40 mL) at 0 °C and stired for 0.5 h at 0 °C. A solution of trichloroacetyl chloride (1.6 mL, 14.2 mmol) in THF (30 mL) was
added dropwise and the mixture was stirred at room temperature. After 16 h, the mixture was added to 10% HCI solution at
0 °C, extracted with AcOEt (300 mL), washed with brine, and dried over MgSQO,. The solvent was removed, and the residue
was dissolved in MeOH (150 mL), 10% KOH solution (20 mL) was added. Then, the mixture was heated to reflux for 5 h,
followed by concentration under vacuum. The residue was diluted with AcOEt (200 mL), washed with brine, and dried over
MgSO;. The solvent was removed, and the residue was purified by silica gel column chromatography with hexane/AcOEt
(4/1) to give methyl carboxylate 10a-e.

Methyl indole-3-carboxylate (10a). CO,Me
Following the general procedure A from indole, 10a (1.72 g, 90%) was obtained as an amorphous white @\/\S
powder. N

1.72 g, 90% yield, an amorphous white powder. Mp: 151-153 °C (EtOH). IR (CHCls): 3307, 3292, 1691 10a

cm™. "TH-NMR (DMSO-ds) 8: 3.77 (s, 3H), 7.12-7.18 (m, 2H), 7.44 (dd, J= 1.7, 6.3 Hz, 1H), 7.96 (dd, J= 1.7, 6.3 Hz, 1H),
8.04 (d,J=2.9 Hz, 1H), 11.89 (brs, IH). "C-NMR (DMSO-ds) &: 51.1,106.8, 112.9, 120.9, 121.8, 122.9, 126.2, 132.9, 136.9,
165.3. HR-ESI-MS m/z: Caled for CgHoNO,Na [(M+Na) ‘J: 198.0531. Found 198.0536.

Methyl 5-chloroindole-3-carboxylate (10b).
Following the general procedure A from S5-chloroindole, 10b (1.64 g, 72%) was obtained as an

o CO,Me
amorphous white powder. A\
1.64 g, 72% yield, an amorphous white powder. Mp: 195-197 (CH,CL). IR (CHCls): 3275, 1697 cm’™. N
"H-NMR (DMSO-d) &: 3.78 (s, 3H), 7.19 (dd, J= 1.8, 8.6 Hz, 1H), 747 (d, /= 8.6 Hz, 1H), 7.92 (d, J 10b

= 1.7 Hz, 1H), 8.12 (d, J = 3.5 Hz, 1H), 12.09 (br s, 1H). C-NMR (DMSO-ds) &: 51.3, 106.7, 114.6, 120.0, 122.9, 126.6,
1273, 134.5, 1354, 164.9. HR-ESI-MS m/z: Caled for C1oHsCINNaO, [(M+Na) *J: 232.0141, 234.0112. Found 232.0152,
234.0120.

Methyl 5-bromoindole-3-carboxylate (10c). CO,Me
Br
Following the general procedure A from 5-bromoindole, 10c (1.80 g, 65%) was obtained as an \@\g
N

2 H
10c



amorphous white powder.

1.80 g, 65% yield, n amorphous white powder. Mp: 215-217 (CH,CL,). IR (CHCL): 3273, 3244, 1697 cm™. 'H-NMR
(CDCls) 6: 3.92 (s, 3H), 7.28 (d, J= 8.6 Hz, 1H), 7.36 (dd, /= 2.3, 8.6 Hz, 1H), 7.90 (d, /=2.9 Hz, 1H), 8.32 (d, /= 1.8 Hz,
1H), 8.60 (br s, 1H). "C-NMR (CDCLy) &: 51.3, 106.7, 114.6, 120.0, 122.9, 126.6, 127.3, 134.5, 135.4, 164.9. HR-ESI-MS
m/z: Caled for C1oHsBrINNaO, [(M+Na) ': 275.9636, 277.9616. Found 275.9628, 277.9618.

Methyl 5-nitroindole-3-carboxylate (10d).

COZMe
Following the general procedure A from S-nitroindole, 10d (676 mg, 28%) was obtained as an ON N\
amorphous white powder. N
676 mg, 28% yield, an amorphous white powder. Mp: 270-273 (CH,Cl). IR (CHCLy): 3334, 1716 cm™. 10d

"H-NMR (DMSO-ds) &: 3.83 (s, 3H), 7.64 (d, J = 8.6 Hz, 1H), 8.07 (d, /= 9.6 Hz, 1H), 833 (s, IH), 8.82 (s, IH), 12.53 (brs,
1H). *C-NMR (DMSO-ds) &: 51.7, 108.9, 113.7, 1174, 118.3, 125.5, 136.7, 140.1, 142.9, 164.5. HR-ESI-MS m/: Caled for
C1oHgN>O4 [M *]: 220.0484. Found 220.0490.

Methyl S5-methoxyindole-3-carboxylate (10e).

Following the general procedure A from 5-methoxyindole, 10e (1.88 g, 84%) was obtained as an Meo\@:\é:%m
amorphous white powder. N

1.88 g, 84% yield, an amorphous white powder. Mp: 140-142 (CH,Cly/hexane). IR (CHCls): 3290, 10e

3275, 1689 cm”. "H-NMR (DMSO-dq) &: 3.75 (s, 3H), 3.76 (s, 3H), 6.80 (dd, J=2.3,9.2 Hz, 1H), 7.33 (d, J= 8.6 Hz, 1H),
744 (d,J=29 Hz, 1H), 797 (d, J= 34 Hz, 1H), 11.76 (br s, 1H). "C-NMR (DMSO-d) &: 51.1, 55.8, 102.6, 106.5, 112.9,

113.6,127.0, 131.8, 133.0, 155.5, 165.3. HR-ESI-MS m/z: Calcd for C;;H;;NNaO; [(M+Na) ]: 228.0637. Found 228.0635.

Procedure for Preparation of Ethyl Ester Precursor S1:

According to Kozlowski’s protocol,"? pyridine (0.6 mL, 7.1 mmol) was added to a mixture of indole (5.44 mmol) in THF (20
mL) at 0 °C and stired for 0.5 h at 0 °C. A solution of trichloroacetyl chloride (0.8 mL, 7.1 mmol) in THF (15 mL) was added
dropwise and the mixture was stirred at room temperature. After 16 h, the mixture was added to 10% HCI solution at 0 °C,
extracted with AcOEt (200 mL), washed with brine, and dried over MgSO.. The solvent was removed, and the residue was
purified by silica gel column chromatography with hexane/AcOEt (3/1) to give S1 (1.27 g, 89%) as an amorphous white

powder.

2,2,2-Trichloro-1-(1H-indol-3-yl)ethan-1-one (S1). L
1.27 g, 89% yield, an amorphous white powder. Mp: 224-226 (CH,CL). IR (CHCl;): 3275, 3253, 1672 @%_(a

cm”. "H-NMR (DMSO-dj) &: 7.26-7.29 (m, 2H), 7.54 (dd, J=3.1, 6.1 Hz, 1H), 8.15 (dd, J=3.1, 5.4 Hz,
1H), 8.55 (s, 1H), 12.50 (brs, 1H). "C-NMR (DMSO-dq) &: 97.0, 1053, 1134, 121.7, 123.6, 124.3, 127.6,

136.6, 137.2, 177.3. HR-ESI-MS m/z: Caled for C1oH,CLNO [(M+H) ]: 261.9593, 263.9564, 265.9534. Found 261.9600,
263.9569, 265.9531.
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Ethyl indole-3-carboxylate (10f). CO,Et

=
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10% KOH solution (5 mL) was added to a solution of S1 (788 mg, 3 mmol) in EtOH (40 mL) and the mixture was heated to
reflux for 16 h, followed by concentration under vacuum. The residue was diluted with AcOEt (100 mL), washed with brine,
and dried over MgSO,. The solvent was removed, and the residue was purified by silica gel column chromatography with
hexane/AcOEt (4/1) to give ethyl carboxylate 10f (433 mg, 76%) as an amorphous white powder.

433 mg, 76% yield, an amorphous white powder. Mp: 125-127 °C (EtOH). IR (CHCLy): 3307, 3275, 1681 cm™. "H-NMR
(DMSO-d) o: 1.29 (t,J=6.9 Hz, 3H), 4.23 (dd, /= 7.5, 14.3 Hz, 2H), 7.13-7.18 (m, 2H), 7.44 (dd,/J=1.7,6.9 Hz, 1H),
7.97 (dd, J=1.8, 8.6 Hz, 1H), 8.03 (d, /=23 Hz, 1H), 11.88 (brs, IH). "C-NMR (DMSO-ds) &: 15.0,59.5, 1072, 112.9,
121.0,121.7,122.8, 126.2, 132.9, 136.9, 164.9. HR-ESI-MS m/z: Calcd for C;;H;N,NaO, [(M+Na) ]: 212.0687. Found
212.0680.

3. Optimization of Reaction Conditions (Table 1).

Typical procedure 1 (entries 1-6): NCS (147 mg, 1.1 mmol) was added to a solution of 10a (175 mg, 1 mmol) and Et;N
(0.28 mL, 2 mmol) in CH,Cl, (10 mL) at room temperature, and the mixture was stirred at room temperature. After 0.5 h,
anthranilic acid methyl ester 11a (302 mg, 2 mmol) and acid (0.1 mmol) in CH,Cl, (2 mL) was dropwise added to the reaction
mixtures and the mixture was stirred at room temperature. After 2 h, the mixture was added to 10% NaOH solution at 0 °C,
extracted with AcOEt (100 mL), washed with brine, and dried over MgSOy,. The solvent was removed, and the residue was
purified by silica gel column chromatography with hexane/AcOEt (3/1) to give Saa.

Typical procedure 2 (entries 7-9): Elecrophile (1.1 mmol) was added to a solution of 10a (175 mg, 1 mmol) and Et;N (0.28
mL, 2 mmol) in CH,Cl, (10 mL) at room temperature, and the mixture was stirred at room temperature. After 0.5 h, anthranilic
acid methyl ester 11a (302 mg, 2 mmol) and trifluoroacetic acid (8 pL, 0.1 mmol) in CH,Cl, (2 mL) was dropwise added to the
reaction mixtures and the mixture was stirred at room temperature. After 2 h, the mixture was added to saturated Na,S,0;
solution at 0 °C, and vigorously stirred at 0 °C. After 0.5 h, the mixture was extracted with AcOEt (100 mL), washed with brine,
and dried over MgSOs. The solvent was removed, and the residue was purified by silica gel column chromatography with
hexane/AcOEt (3/1).

Typical procedure 3 (entries 10-17): NCS (147 mg, 1.1 mmol) was added to a solution of 10a (175 mg, 1 mmol) and base (2
mmol) in CH,Cl, (10 mL) at room temperature, and the mixture was stirred at room temperature. After 0.5 h, anthranilic acid
methyl ester 11a (302 mg, 2 mmol) and trifluoroacetic acid (8 pL, 0.1 mmol) in CH,Cl, (2 mL) was dropwise added to the
reaction mixtures and the mixture was stirred at room temperature. After 2 h, the mixture was added to 10% NaOH solution at
0 °C, extracted with AcOEt (100 mL), washed with brine, and dried over MgSO,. The solvent was removed, and the residue
was purified by silica gel column chromatography with hexane/AcOEt (3/1) to give Saa.



4. Synthesis of 5 (Scheme 2).

Typical procedure A: NCS (441 mg, 3.3 mmol) was added to a solution of 10a (526 mg, 3 mmol) and Et;N (0.84 mL, 6
mmol) in CH,Cl, (25 mL) at room temperature, and the mixture was stirred at room temperature. After 0.5 h, anthranilic acid
methyl ester 11a (907 mg, 6 mmol) and trifluoroacetic acid (22 pL, 0.3 mmol) in CH,Cl, (5 mL) was dropwise added to the
reaction mixtures and the mixture was stirred at room temperature. After 2 h, the mixture was added to 10% NaOH solution at
0 °C, extracted with AcOEt (150 mL), washed with brine, and dried over MgSQOs,. The solvent was removed, and the residue
was purified by silica gel column chromatography with hexane/AcOEt (3/1) to give phaitanthrin E Saa (791 mg, 90% yield).

Phaitanthrin E (5aa).”*

791 mg, 90% yield, an amorphous white powder. Mp: 214-216 °C (EtOH). IR (CHCl;): 3329, 1697, 1665, CO:Me
1626, 1579 cm™. "H-NMR (CDCls) &: 4.01 (s, 3H), 7.28 (d, J= 8.6 Hz, 1H), 7.30-7.34 (m, 2H), 7.43 (td, J = .: N
1.2,8.0Hz, 1H), 7.71 (td, /= 1.7, 7.7 Hz, 1H), 7.94 (d,J= 8.0 Hz, 1H), 8.39 (d, /= 8.0 Hz, 1H), 8.70 (d, /= o’>‘©

8.0 Hz, 1H), 10.29 (br s, 1H). "C-NMR (CDCLy) &: 514, 86.7, 1144, 115.7, 1163, 1194, 1224, 1232,  patanihrine
1257, 1263, 128.7, 1304, 1353, 1382, 144.1, 1585, 167.3. HR-ESI-MS m/z: Caled for Ci7H3N,Os
[(M+H) "J: 293.0926. Found 293.0926.

CO,Me

Methyl 8-chloro-12-o0x0-5,12-dihydroindolo[2,1-b]quinazoline-6-carboxylate (Sba). cl m
According to the typical procedure A, Sbha (258 mg, 26% yield) was obtained as an amorphous white Ny
powder. o@

5ba

258 mg, 26% yield, an amorphous white powder. Mp: 286-289 °C (EtOH). IR (CHCl;): 3332, 1697,

1662, 1620, 1577 cm™ . "H-NMR (DMSO-dg) 8: 3.91 (s, 3H), 7.28 (dd, J=2.3, 8.6 Hz, 1H), 7.35 (t,J= 8.0 Hz, 1H), 7.79 (td,
=1.8,7.7 Hz, 1H), 7.89 (d, /= 2.3 Hz, 1H), 8.00 (d, /= 8.6 Hz, 1H), 8.20 (dd, /= 1.2, 8.0 Hz, 1H), 8.58 (d, /= 8.6 Hz, 1H),
1147 (br s, 1H). "C-NMR (DMSO-dy) &: 51.4, 86.1, 114.1, 117.5, 118.3, 118.6, 121.7, 123.5, 127.7, 128.7, 129.2, 1304,
135.7, 140.0, 144.7, 158.8, 164.9. HR-ESI-MS m/z: Calcd for C7H,CIN,O; [(M+H) ]: 3270536, 329.0507. Found 327.0545,
329.0516.

Methyl 8-bromo-12-o0xo0-5,12-dihydroindolo|2,1-b]quinazoline-6-carboxylate (Sca). Coe
According to the typical procedure A, Sca (89 mg, 8% yield) was obtained as an amorphous pale yellow BmeH
powder. N

89 mg, 8% yield, an amorphous pale yellow powder. Mp: 303-306 °C (EtOH). IR (CHCL;): 3462, 1689 o/>~©
e, "H-NMR (DMSO-dy) 8: 3.91 (s, 3H), 7.34 (t, /= 7.5 Hz, 1H), 741 (dd, J=2.3,9.2 Hz, 1H), 7.79 o2

(t,J=9.2 Hz, 1H), 7.97 (t, /= 7.4 Hz, 1H), 8.00 (d, /= 8.6 Hz, 1H), 8.03 (d, /= 1.7 Hz, 1H), 8.20 (d, /= 8.0 Hz, 1H), 8.53 (d,
J=28.6Hz, 1H), 1147 (brs, 1H). "C-NMR (DMSO-ds) &: 514, 85.9, 114.1, 117.8, 1184, 118.6, 121.5, 123 4, 1243, 127.5,
129.1, 129.6, 134.6, 135.6, 144.7, 158.9, 164.9. HR-ESI-MS m/z: Calcd for Ci7H; BiN,Os [M ]: 369.9953, 371.9933. Found
369.9951, 371.9937.

Methyl 8-methoxy-12-0x0-5,12-dihydroindolo[2,1-b]quinazoline-6-carboxylate (Sea).

CO,Me
. . . . . MeO
According to the typical procedure A, Sea (724 mg, 75% yield) was obtained as an amorphous white m—wn
powder. 3‘@
724 mg, 75% yield, an amorphous white powder. Mp: 234-235 °C (EtOH). IR (CHCls): 3325, 1689, Sea °

1625, 1579, 1529 cm’™. "H-NMR (DMSO-d) : 3.82 (s, 3H), 3.91 (s, 3H), 6.84 (d, J = 9.2 Hz, 1H),
7.33 (t,J="7.5 Hz, 1H), 7.46 (s, 1H), 7.77 (t, J = 8.0 Hz, 1H), 7.95 (d,J= 8.6 Hz, 1H), 8.20 (d, /= 8.0 Hz, 1H), 8.49 (d,/=8.6
5



Hz, 1H), 11.26 (br s, 1H). "C-NMR (DMSO-d¢) &: 51.3, 55.9, 86.4, 103.4, 109.5, 1139, 116.9, 118.0, 123.2, 124.6, 127.5,
128.8, 135.3, 139.7, 144.0, 158.0, 158.5, 165.2. HR-ESI-MS m/z: Calcd for CsH;4N,NaO; [(M+Na) ‘]: 345.0851. Found
345.0851.

Methyl

2-bromo-12-o0x0-5,12-dihydroindolo[2,1-b]quinazoline-6-carboxylate (Sac). CO,Me
According to the typical procedure A, Sac (92 mg, 8% yield) and 15 (849 mg, 70% yield) were ': NH
obtained.

Sac: 92 mg, 8% yield, yellow solids. Mp: 240-242 °C (EtOH). IR (CHCL): 3325, 1730, 1697, 1625 533)PQ:;,

em™. "H-NMR (DMSO-ds) &: 3.91 (s, 3H), 7.28 (t, /= 6.9 Hz, 1H), 7.41 (t, J= 8.0 Hz, 1H), 7.93 (dd,J
=23,92 Hz, 1H), 7.97 (t, J = 9.2 Hz, 2H), 825 (d, J= 1.7 Hz, 1H), 8.59 (d, J = 8.1 Hz, 1H), 11.50 (br s, 1H). *C-NMR
(DMSO-ds) &: 515, 86.8, 114.7, 115.8, 116.1, 119.6, 120.4, 122.3, 1259, 127.2, 129.4, 130.1, 138.0, 138.9, 1434, 157.9,
165.2. HR-ESI-MS m/z: Caled for C17H;BiN,Os [M: 369.9953, 371.9933. Found 369.9949, 371.9935.

Methyl 2-((4-bromo-2-(methoxycarbonyl)phenyl)amino)-1H-indole-3-carboxylate (15). @_\S(i?:me

849 mg, 70% yield, amorphous pale yellow powder. Mp: 234-236 °C (EtOH). IR (CHCl;): 3446, n” N

1668, 1583 cm™. "H-NMR (CDCl;) &: 3.96 (s, 3H), 3.98 (s, 3H), 7.12 (t, J="7.5 Hz, 1H), 7.19 (t, J n;'eo -n:©3r
=17.5Hz, 1H), 7.22 (d, J=7.5 Hz, 1H), 7.49 (d, /= 8.6 Hz, 1H), 7.63 (dd, /= 1.7, 8.6 Hz, 1H), 45 O

790 (d, J = 7.5 Hz, 1H), 8.18 (d, J= 2.3 Hz, 1H), 8.38 (br s, 1H), 11.27 (br s, 1H). "C-NMR
(CDCLy) &:51.1, 52,8, 90.7, 1102, 113.3, 118.0, 118.6, 120.1, 121.7, 1224, 126.1, 131.6, 1352, 137.3, 141.0, 145.1, 1662,
166.8. HR-ESI-MS m/z: Caled for C1sHsBrN;NaO, [(M+Na) ‘]: 425.0113, 427.0092. Found 425.0111, 427.0098.

Typical Procedure B: NCS (3.3 mmol) was added to a solution of 5a (3 mmol) and Et;N (0.84 mL, 6 mmol) in CHxCl, (25
mL) at room temperature, and the mixture was stirred at room temperature. After 0.5 h, 5-bromoanthranilic acid methyl ester
11c (1.38 g, 6 mmol) and trifluoroacetic acid (22 pL, 0.3 mmol) in CH,Cl, (10 mL) was dropwise added to the reaction
mixtures and the mixture was stirred at room temperature. After 72 h, Ko,COs (829 mg, 6 mmol) was portionwise added to the
mixture at room temperature, and stirred at room temperature. After 16 h, the mixture was added to H,O at 0 °C, extracted with
AcOEt (150 mL), washed with brine, and dried over MgSO,. The solvent was removed, and the residue was purified by silica
gel column chromatography with hexane/AcOEt (3/1) to give Sac (715 mg, 64% yield).

Methyl 2-methyl-12-0x0-5,12-dihydroindolo[2,1-b]quinazoline-6-carboxylate (Sad).

According to the typical procedure A, Sad (698 mg, 76% yield) was obtained as an amorphous white \COZNM:
powder. N

698 mg, 76% yield, an amorphous white powder. Mp: 216-218 °C (EtOH). IR (CHCls): 3332, 1697, o

1662, 1620, 1577 cm™. "H-NMR (CDCls) &: 2.47 (s, 3H), 4.01 (s, 3H), 7.19 (d, /= 8.0 Hz, 1H), 7.31 (td, Sad Me

J=12,8.1 Hz, 1H), 743 (t, J="7.5 Hz, 1H), 7.53 (dd, J= 1.2, 8.0 Hz, 1H), 7.95 (d, /= 7.5 Hz, 1H), 8.19 (s, 1H), 8.69 (d, J =
8.6 Hz, 1H), 10.25 (br s, 1H). "C-NMR (CDCls) &:20.9, 51.3, 86.3, 1142, 115.6, 1163, 119.4, 1223, 125.7, 126.4, 128.1,
1304, 133.1,136.1, 136.6, 144.3, 158.6, 167.4. HR-ESI-MS m/z: Caled for C1sH1aN>Os [M J: 306.1004. Found 306.1005.

Ethyl 12-0x0-5,12-dihydroindolo|2,1-b]quinazoline-6-carboxylate (5fa).” CO,Et
According to the typical procedure A, 5fa (845 mg, 92% yield) was obtained as an amorphous white SD—nNH

; N
powder. o/)~©



845 mg, 92% yield, an amorphous white powder. Mp: 182-183 °C (EtOH). IR (CHCl;): 3327, 1697, 1660, 1625, 1579 cm’™,
'H-NMR (CDCL) &: 1.51 (t, J= 6.9 Hz, 3H), 447 (dd, J= 6.9, 14.3 Hz, 2H), 7.27 (d,J= 8.0 Hz, 1H), 7.32 (t, /= 7.5 Hz, 2H),
744 (t,J="15Hz, 1H), 7.71 (t,J= 8.6 Hz, 1H), 7.96 (d, /= 8.0 Hz, 1H), 8.39 (d, /= 8.0 Hz, 1H), 8.71 (d, J= 8.0 Hz, 1H),
10.32 (br s, 1H). *C-NMR (CDCly) &: 14.7, 60.3, 86.9, 114.3, 115.7, 116.3, 119.5, 122.4, 123.1, 125.7, 126 4, 128.7, 130.4,
135.3,138.2, 144.1, 158.6, 167.1. HR-ESI-MS m/z: Caled for C;sH4N,NaO;3 [(M+Na) ]: 329.0902. Found 329.0898.

Ethyl 2-bromo-12-o0x0-5,12-dihydroindolo|2,1-b]quinazoline-6-carboxylate (5fc). CO,Et
According to the typical procedure B, 5fc (858 mg, 74% yield) was obtained as yellow solids. D—NH
858 mg, 74% yield, yellow solids. Mp: 320-323 °C (EtOH). IR (CHCLy): 3365, 1670, 1625 cm™. "H-NMR \
(CDCl) 6: 1.50 (t, J= 6.9 Hz, 3H), 448 (dd, /= 6.9, 14.3 Hz, 2H), 7.18 (d,/=9.2 Hz, 1H), 7.34 (td, /=
1.2,8.6 Hz, 1H), 745 (td, /= 1.2, 7.5 Hz, 1H), 7.79 (dd, J=2.3, 8.6 Hz, 1H), 7.97 (d, /= 8.0 Hz, 1H), 8.51
(d,J=2.3 Hz, 1H), 8.69 (d,J=8.0 Hz, 1H), 10.36 (brs, IH). "C-NMR (CDCls) &: 14.7, 60.5, 87.4,115.6, 115.7, 116.3, 1174,
119.6, 122.7, 125.9, 1264, 130.3, 131.2, 137.1, 138.2, 143.6, 157.3, 167.0. HR-ESI-MS m/z: Calcd for C;sH;3BrN,NaO;
[(M+Na) : 385.0188, 387.0167. Found 385.0190, 387.0171.

Ethyl 2-methyl-12-o0x0-5,12-dihydroindolo[2,1-b]quinazoline-6-carboxylate (5fd). CO.Et
According to the typical procedure A, 5fd (768 mg, 80% yield) was obtained as pale yellow solids.

768 mg, 80% yield, pale yellow solids. Mp: 194-195 °C (EtOH). IR (CHCL): 3329, 1691, 1658, 1620,
1577 cm™. "H-NMR (CDCls) 8: 1.50 (t,J = 6.9 Hz, 3H), 2.46 (s, 3H), 446 (dd, J=7.4, 14.4 Hz, 2H), 7.16 5d Me
(d,J=8.6 Hz, 1H), 7.30 (td, /= 1.2, 6.9 Hz, 1H), 7.42 (td, /= 1.1, 6.9 Hz, 1H), 7.51 (dd, /= 1.8, 8.0 Hz,

1H), 7.94 (d, J= 8.0 Hz, 1H), 8.16 (s, IH), 8.70 (d, J= 8.6 Hz, 1H), 10.25 (br s, IH). "C-NMR (CDCls) &: 14.7, 20.9, 60.2,
86.5, 114.1, 115.6, 116.3, 1194, 122.2, 125.6, 126.5, 128.1, 130.4, 133.0, 136.1, 136.5, 144.2, 158.6, 167.1. HR-ESI-MS m/z:
Caled for C19H 6N,NaO; [(M+Na) ]: 343.1059 Found 343.1062.

Methyl 4-methyl-12-0x0-5,12-dihydroindolo[2,1-b]quinazoline-6-carboxylate (Sae). CO:Me
According to the typical procedure A, Sae (476 mg, 52% yield) was obtained as an amorphous pale ,: NH me
yellow powder.

476 mg, 52% yield, an amorphous pale yellow powder. Mp: 220-222 °C (EtOH). IR (CHCl): 3446,
3334, 1697, 1624 cm™. "H-NMR (CDCls) 8: 2.55 (s, 3H), 4.02 (s, 3H), 7.23 (t, /= 8.0 Hz, 1H), 7.32 (t,
J=8.1Hz, 1H), 742 (t,J=8.0 Hz, 1H), 7.56 (d, /=74 Hz, 1H), 7.93 (d, /= 6.3 Hz, 1H), 8.25 (d,/=8.0 Hz, 1H), 8.70 (d, /=
8.1 Hz, 1H), 1041 (br s, IH). "C-NMR (CDCLy) &: 16.4, 51.4, 86.8, 1142, 1163, 119.4, 122.4, 122.7, 1233, 125.7, 126.5,
1303, 135.9, 136.9, 144.2, 158.8, 167.7. HR-ESI-MS m/z: Calcd for C15H;sN,O5 [(M+H) “]: 307.1083. Found 307.1077.

5ae

Methyl 2,4-dibromo-12-0x0-5,12-dihydroindolo[2,1-b] quinazoline-6-carboxylate (af). \°°2':":
According to the typical procedure B, Saf (208 mg, 15% yield) was obtained as yellow solids. N Br
208 mg, 15% yield, yellow solids. Mp: 235-238 °C (EtOH). IR (CHCls): 3367, 1697, 1604, 1570, 1535 0

cm”. "H-NMR (CDCL) &: 4.05 (s, 3H), 7.36 (t, J= 8.0 Hz, 1H), 7.47 (t, J = 8.0 Hz, 1H), 7.99 (m, 1H), saf Br

8.05 (s, 1H), 8.49 (s, 1H), 8.66 (d, J=8.0 Hz, 1H), 10.81 (brs, 1H). "C-NMR (CDCls) &: 51.7, 88.3, 1103, 114.9, 116.2, 116.3,
119.8, 123.1, 126.2, 130.2, 130.7, 135.5, 140.0, 142.7, 156.5, 167.1 (one sp” signal was not observed because of overlapping).
HR-ESI-MS m/z: Caled for Ci7H;oBr;NoNaOs [(M+Na) ‘]: 470.8956, 472.8935, 474.8915. Found 470.8953, 472.8953,
474.8930.



Methyl 2,3-dimethoxy-12-0x0-5,12-dihydroindolo|2,1-b]quinazoline-6-carboxylate (5ag). CO,Me
According to the typicall procedure A, 5ag (255 mg, 24% yield) and 16 (496 mg, 43% yield) were ': NH
obtained.

Sag: 255 mg, 24% yield, an amorphous white powder. Mp: 210-212 °C (EtOH). IR (CHCl3): 3332,
1681, 1658, 1629, 1616 cm™. "H-NMR (CDCLy) &: 3.97 (s, 3H), 3.99 (s, 3H), 4.00 (s, 3H), 6.66 (s,
1H), 7.30 (t,J=8.1 Hz, 1H), 7.42 (t,J= 8.0 Hz, 1H), 7.69 (s, 1H), 7.93 (d,J="7.5 Hz, 1H), 8.69 (d, /= 8.0 Hz, 1H), 10.23 (br s,
1H). "C-NMR (CDCls) &: 51.3, 56.4, 56.5, 86.1, 97.5, 106.7, 107.9, 116.2, 119.3, 122.1, 125.5, 1262, 130.2, 1342, 144.2,
146.3,155.9, 158.2, 167.4. HR-ESI-MS m/z: Caled for C1oH7N,05 [(M+H) ]: 353.1137. Found353.1141.

g OMe

Sag OMe

Methyl 2-((4,5-dimethoxy-2-(methoxycarbonyl)phenyl)amino)-1H-indole-3-carboxylate (16). @—\Si‘:f""e
496 mg, 43% yield, an amorphous white powder. Mp: 224-226 °C (EtOH). IR (CHCls): 3446, 1670, N _::©:°Me
1593, 1566 cm. "H-NMR (DMSO-ds) &: 3.78 (s, 3H), 3.81 (s, 3H), 3.83 (s, 3H), 3.88 (s, 3H), 6.98 MeO T OMe

16

(td, J=12,7.5 Hz, 1H), 7.03 (td, J = 1.2, 8.0 Hz, 1H), 7.17 (s, H), 7.22 (d, J= 8.0 Hz, 1H), 7.42 (s,
1H), 7.67 (d, J = 8.0 Hz, 1H), 10.73 (br s, 1H), 11.65 (br s, 1H). *C-NMR (DMSO-dy) &: 50.9, 52.6, 56.1, 56.4, 88.3, 1032,
108.6, 111.5, 11355, 1192, 121.1, 121.7, 1263, 1333, 136.9, 143.9, 1468, 1543, 166.2, 166.9. HR-ESI-MS m/z: Caled for
CaoHaoN>NaOg [(M-+Na) J: 407.1219. Found 407.1220.

According to the typical procedure B, Sag (592 mg, 56% yield) was obtained.

Methyl 2-chloro-8-methoxy-12-o0x0-5,12-dihydroindolo[2,1-b]quinazoline-6-carboxylate (Seb).  meo \COzMe
According to the typical procedure A, Seb (666 mg, 62% yield) was obtained as an amorphous white Ny
powder. d

666 mg, 62% yield, an amorphous white powder. Mp: 234-235 °C (EtOH). IR (CHCl;): 3325, 1689, 5eb ci

1625, 1579, 1529 cm™. "H-NMR (DMSO-ds) &: 3.78 (s, 3H), 3.87 (s, 3H), 6.78 (d, J = 8.6 Hz, 1H),

739 (s, 1H), 7.75 (d, J = 9.2 Hz, 1H), 7.93 (d, J = 9.2 Hz, 1H), 8.05 (s, 1H), 840 (d, J= 9.2 Hz, 1H), 11.39 (br s, 1H).
BC-NMR (DMSO-dg) &: 51.2, 55.9, 86.7, 103.4, 109.3, 1152, 116.8, 121.0, 124.4, 1262, 126.6, 129.2, 134.8, 139.6, 1444,
157.6, 158.1, 165.1. HR-ESI-MS m/z: Caled for C1gH14CIN,O4 [(M+NH) “]: 357.0642. Found 359.0613.



5. Synthesis of 14 (Scheme 3c)

NCS (134 mg, 1.1 mmol) was added to a solution of 5aa (292 mg, 1 mmol) in CH,Cl, (10 mL) at room temperature, and the
mixture was stirred at room temperature. After 0.5 h, the mixture was added to 10% NaOH solution at 0 °C, extracted with
AcOEt (100 mL), washed with brine, and dried over MgSQO,. The solvent was removed, and the residue was purified by silica
gel column chromatography with hexane/AcOEt (3/1) to give 14 (287 mg, 88% yield) as white solids.

Methyl 6-chloro-12-0x0-6,12-dihydroindolo[2,1-b]quinazoline-6-carboxylate (14).

287 mg, 88% vield, white solids. Mp: 188-191 °C (CH,Cl). IR (CHCls): 1764, 1689, 1647, 1600 cm'™.
"H-NMR (acetone-ds) 5: 3.65 (s, 3H), 6.36 (br s, 1H), 7.24 (dt, J= 1.1, 7.4 Hz, oM 1H), 759 (dd, =12,
8.0 Hz, 1H), 7.61 (dd,J= 1.2, 7.5 Hz, 1H), 7.63 (dt, J= 1.7, 7.8 Hz, 1H), 7.75 (d, =N\ J=74Hz 1H), 7.88
(dt, J=1.7,7.5 Hz, 1H), 8.35 (dd, J= 1.2, 8.0 Hz, 1H), 8.52 (dd,J= 1.2, 8.0 Hz, g 1H). BCNMR
(acetone-dg) : 52.9,79.4, 116.8, 122.1, 124.1, 126.8, 127.0, 127.9, 128.0, 130.6, 14 131.0, 134.8, 1402,

147.3, 157.9, 158.9, 169.7. HR-ESI-MS m/z: Caled for Ci7HpCIN,O3 [(M+H) ': 327.0536, 329.0507. Found 327.0536,
329.0515.

6. Cyclization of 15 (Scheme 3d)

K5CO; (138 mg, 1 mmol) was added to a solution of 15 (202 mg, 0.5 mmol) in MeCN (10 mL) at room temperature, and the
mixture was stirred at room temperature. After 2 h, the mixture was added to H,O at 0 °C, extracted with AcOEt (100 mL),
washed with brine, and dried over MgSO,. The solvent was removed, and the residue was purified by silica gel column
chromatography with hexane/AcOEt (3/1) to give Sac (167 mg, 90% yield).

Cyclization of 16 (Scheme 3d)

K,CO; (138 mg, 1 mmol) was added to a solution of 16 (192 mg, 0.5 mmol) in MeCN (10 mL) at room temperature, and the
mixture was stirred at room temperature. After 2 h, the mixture was added to H,O at 0 °C, extracted with AcOEt (100 mL),
washed with brine, and dried over MgSO,. The solvent was removed, and the residue was purified by silica gel column
chromatography with hexane/AcOEt (3/1) to give Sag (147 mg, 83% yield).
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