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Experimental section

General methods. *H (300 MHz) and *C (100 MHz) NMR spectra were determined
in CDCl3 unless otherwise specified. Chemical shifts are reported in ppm from internal
TMS (3). Mélting points (uncorrected) were determined on a Buchi-510 capillary apparatus.
Mass spectra were recorded on a Finnigan-4201 spectrometer (EI). Column
chromatography was performed with 200-300 mesh silica gel using flash column
techniques. All the solvents and reagents were used directly as obtained commercially
unless otherwise noted.

General procedure for the synthesis of 2,4,5-substituted pyrimidine library:
Substrate A (1.20 mmoal), arylboronic acids (1.1 equiv) and K,COj3 (2.0 equiv) were
dissolved in THF (4 mL) and water (1 mL), then Pd(PPhs), (0.02 mmol) was added to
the mixture. The reaction mixture was stirred at 50-60 °C. The reaction was monitored
by TLC. After the reaction was complete, the reaction solution was split into six

portions, then amidines hydrochloride or hydroiodide f-k (0.3 mmol) and



1,8-diazabicyclo[5.4.0]undec-7-ene(DBU, 0.3 mmol or 0.6 mmol) were added,
respectively. The mixture was stirred at 50-60 °C for about 10 hours, then the organic
layer was diluted with water and extracted with ethyl acetate and dried over MgSO..
Upon removal of the solvent, the corresponding pyrimidine was obtained after flash
chromatography on silica gel (petrol ether/ethyl acetate).

Large scale preparation of ak: iodochromone (30 mmol), 4-methoxyphenylboronic
acid f (1.1 equiv) and K,CO3 (2.0 equiv) were dissolved in CH3CN (40 mL) and water
(20 mL), then 10% Pd/C (0.02 mmol) was added to the mixture. The reaction mixture
was stirred at 50-60 °C for about 8 hours. After the reaction was complete, Pd/C was
filtered, and the flitrate was diluted with water and extracted with ethyl acetate two
times. The collected organic extracts were dried over MgSO,. Intermediate
4’ -methoxyisoflvone was obtained after the solvent was evaporated. The crude product
(7.11 g, 28.2 mmol), acetamidine hydrochloride k (1.5 equiv) and K,COs; (2.0 equiv)
were dissolved in DMF (50 mL). The mixture was stirred at 50-60 °C for about 10
hours, the organic layer was diluted with water and extracted with ethyl acetate two
times. The collected organic extracts were dried over MgSO,. Upon removal of the
solvent, the compound ak (6.75 g, 23.1 mmol) was obtained in 77% yield (over two
steps) after flash chromatography on silica gel (4:1 petrol ether : ethyl acetate).
Compound af: Purified by flash chromatography (8:1 petrol ether : ethyl acetate) to
afford 32.6 mg of af (46%) as alight yellow solid; mp 129-130 °C. *H NMR (CDCl3) &
12.84 (s, 1H), 8.80 (s, 1H), 8.38-8.43 (m, 2H), 7.53-7.56 (M, 3H), 7.24-7.29 (m, 3H),
7.04-7.09 (m, 2H), 6.97 (d, J=8.9 Hz, 2H), 6.55 (dt, J= 7.8, 1.2 Hz, 1H), 3.87 (s, 3H);
3C NMR (CDCl3) & 161.33, 160.69, 160.32, 159.33, 158.90, 135.86, 131.93, 130.93,
130.83, 129.82, 129.69, 128.54, 128.49, 127.63, 118.15, 118.01, 114.29, 54.91; MS (El)
m/z 354 (M™).

Compound ag: Purified by flash chromatography (2:1 petrol ether : ethyl acetate) to
afford 33.9 mg of ag (48%) as a colorless solid; mp 201-202 °C. *H NMR (CDCls) &
12.24 (s, 1H), 8.85(s, 1H), 8.83 (d, J = 6.1 Hz, 2H), 8.24 (d, J = 6.2 Hz, 2H),
7.24-7.31(m, 3H), 7.06 (dt, J = 7.2, 1.2 Hz, 2H), 6.97 (d, J = 8.9 Hz, 2H), 6.57 (dt, J=
7.3,0.9 Hz, 1H), 3.87 (s, 3H); MS (El) m/z 355 (M").



Compound ah: Purified by flash chromatography (2:1 petrol ether : ethyl acetate) to
afford 38.1 mg of ah (52%) as atan solid; mp 218-219 °C. *H NMR (CDCl3) § 13.13 (s,
1H), 8.70 (s, 1H), 8.22 (d, J = 8.5 Hz, 2H), 7.19-7.25 (m, 3H), 7.01-7.07 (m, 2H), 6.95
(d, J=8.8 Hz, 2H), 6.78 (d, J = 8.5 Hz, 2H), 6.53 (dt, J = 7.7, 1.2 Hz, 1H), 4.02 (br,
2H), 3.85 (s, 3H); MS(El) m/z 369 (M™).

Compound ai: Purified by flash chromatography (8:1 petrol ether : ethyl acetate) to
afford 39.0 mg of ai (50%) as a solid; mp 149-150 °C. *H NMR (CDCls3) § 12.55 (s, 1H),
8.78 (s, 1H), 8.34 (d, = 8.5 Hz, 2H), 7.50 (d, J = 8.6 Hz, 2H), 7.21-7.29 (m, 3H), 7.05
(dt, J=7.3, 1.3 Hz, 2H), 6.96 (d, J = 8.8 Hz, 2H), 6.55 (dtt, J= 7.6, 1.2 Hz, 1H), 3.86 (s,
3H); MS (El) m/z 388 (M™).

Compound aj: Purified by flash chromatography (20:1 petrol ether : ethyl acetate) to
afford 32.6 mg of aj (49%) as asolid; mp 93-94 °C. *H NMR (CDCl3) & 13.31 (s, 1H),
8.68 (s, 1H), 7.18-7.25 (m, 3H), 7.03(dd, J = 8.1, 1.6 Hz, 1H), 7.02 (dd, J=8.1, 1.2 Hz,
1H), 6.95 (d, J = 8.7 Hz, 2H), 6.50 (dt, J = 7.7, 1.2 Hz, 1H), 3.86 (s, 3H), 1.50 (s, 9H);
MS (El) m/z 334 (M*).

Compound ak: Purified by flash chromatography (4:1 petrol ether : ethyl acetate) to
afford 27.4 mg of ak (47%) as a solid; mp 121-122 °C. *H NMR (CDCl3) & 12.96 (s,
1H), 8.61 (s, 1H), 7.17-7.25 (m, 3H), 6.99-7.03 (m, 2H), 6.945 (d, J = 8.8 Hz, 2H),
6.50 (dt, J = 7.7, 1.4 Hz, 1H), 3.85 (s, 3H), 2.80 (s, 3H); *C NMR (CDCl3) & 163.73,
161.18, 159.83, 159.31, 159.28, 131.91, 130.90, 129.83, 128.90, 128.63, 118.14,
118.00, 117.88, 114.32, 54.91, 25.00; MS (El) m/z 292 (M").

Compound bf: Purified by flash chromatography (8:1 petrol ether : ethyl acetate) to
afford 38.0 mg of bf (49%) as asolid; mp 168-170 °C. *H NMR (CDCls) § 12.59 (s, 1H),
8.81 (s, 1H), 8.40-8.45 (m, 2H), 7.71 (d, J = 8.1 Hz, 2H), 7.53-7.60 (m, 3H), 7.50 (d, J
= 7.9 Hz, 2H), 7.28 (dt, = 7.8, 1.7 Hz, 1H), 7.09 (dd, J = 8.2, 1.1 Hz, 1H), 6.89 (dd, J
= 8.1, 1.6 Hz, 1H), 6.55 (dt, J = 7.7, 1.3 Hz, 1H); *C NMR (CDCl3) & 162.16, 162.10,
160.51, 159.29, 140.72, 135.94, 132.80, 131.63, 131.40, 130.49 (g, 2Jcr = 32.4 Hz, 1C),
129.46, 129.03, 128.96, 128.23, 126.18 (d, 3Jcr = 3.6 Hz, 2C), 123.94 (q, Yer = 2705
Hz, 1C), 118.65, 117.92; MS (El) m/z 392 (M™).

Compound bg: Purified by flash chromatography (2:1 petrol ether : ethyl acetate) to
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afford 35.4 mg of bg (45%) as a solid; mp 208-210 °C. *H NMR (CDCl3) & 11.98 (s,
1H), 8.86 (s, 1H), 8.83 (d, J= 6.1 Hz, 2H), 8.25 (d, J = 6.2 Hz, 2H), 7.71 (d, J = 8.0 Hz,
2H), 7.49 (d, J = 8.0 Hz, 2H), 7.30 (dit, J = 7.6, 1.7 Hz, 1H), 7.09 (dd, J = 8.4, 1.2 Hz,
1H), 6.90 (dd, J = 8.0, 1.6 Hz, 1H), 6.58 (dt, J = 7.6, 1.5 Hz, 1H); MS (El) m/z 393
(M%).

Compound bh: Purified by flash chromatography (2:1 petrol ether : ethyl acetate) to
afford 35.9 mg of bh (44%) as a solid; mp 205-206 °C. *H NMR (CDCl3) § 12.85 (s,
1H), 8.70 (s, 1H), 8.24 (d, = 8.7 Hz, 2H), 7.68 (d, J = 8.3 Hz, 2H), 7.45 (d, J = 8.1 Hz,
2H), 7.25 (dt, = 7.8, 1.6 Hz, 1H), 7.07 (dd, J = 8.4, 1.2 Hz, 1H), 6.86 (dd, J=8.1, 1.6
Hz, 1H), 6.78 (d, J = 8.7 Hz, 2H), 6.53 (dt, J = 7.6, 1.2 Hz, 1H), 4.07 (br, 2H); MS (El)
m/z 407 (M").

Compound bi: Purified by flash chromatography (8:1 petrol ether : ethyl acetate) to
afford 39.4 mg of bi (46%) as asolid; mp 209-210 °C. *H NMR (CDCls) & 12.29 (s, 1H),
8.80 (s, 1H), 8.37 (d, J=8.6 Hz, 2H), 7.70 (d, J = 8.1 Hz, 2H), 7.52 (d, J = 8.7 Hz, 2H),
7.47 (d, J=8.0 Hz, 2H), 7.28 (dt, J = 7.9, 1.7 Hz, 1H), 7.09 (dd, J = 8.3, 1.2 Hz, 1H),
6.87 (dd, J = 8.0, 1.6 Hz, 1H), 6.56(clt, J = 7.6, 1.3 Hz, 1H); MS (El) m/z 426 (M*).
Compound bj: Purified by flash chromatography (20:1 petrol ether : ethyl acetate) to
afford 36.4 mg of bj (49%) as asolid; mp 137-138 °C. 'H NMR (CDCls) & 13.05 (s, 1H),
8.68 (s, 1H), 7.69 (d, J = 8.1 Hz, 2H), 7.45 (d, J= 8.0 Hz, 2H), 7.24 (dt, J= 7.8, 1.7 Hz,
1H), 7.04 (d, J = 8.0 Hz, 1H), 6.85 (dd, J = 8.0, 1.1 Hz, 1H), 6.50 (t, J = 7.5 Hz, 1H),
1.51 (s, 9H); MS (El) m/z 372 (M™).

Compound bk: Purified by flash chromatography (4:1 petrol ether : ethyl acetate) to
afford 36.6 mg of bk (55%) as a solid; mp 113-115 °C. *H NMR (CDCls) § 12.70 (s,
1H), 8.62 (s, 1H), 7.68 (d, J = 8.1 Hz, 2H), 7.43 (d, J = 8.0 Hz, 2H), 7.24 (dt, J = 7.8,
1.5 Hz, 1H), 7.04 (dd, J= 8.3, 1.3 Hz, 1H), 6.83 (dd, J = 8.1, 1.6 Hz, 1H), 6.50 (dit, J =
7.7, 1.2 Hz, 1H), 2.83 (s, 3H); *C NMR (CDCl3) & 165.30, 161.90, 160.00, 159.60,
140.76, 132.76, 131.29, 130.45 (q, 2Jcr = 32.8 Hz, 1C), 129.43, 128.20, 126.17 (d, 3Jcr
= 3.7 Hz, 2C), 123.90 (q, YJcr = 270.5 Hz, 1C), 118.74, 118.49, 117.56, 25.47; MS (El)
m/z 330 (M").

Compound cf: Purified by flash chromatography (8:1 petrol ether : ethyl acetate) to
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afford 41.9 mg of cf (61%) as asolid; mp 151-153 °C. *H NMR (CDCl5) & 12.71 (s, 1H),
8.80 (s, 1H), 8.38-8.45 (m, 2H), 7.51-7.59 (m, 3H), 7.32 (dd, J = 8.7, 5.3 Hz, 2H), 7.27
(dt, J=7.8, 1.8 Hz, 1H), 7.14 (t, J = 8.7 Hz, 2H), 7.08 (dd, J = 8.3, 1.2 Hz, 1H), 6.96
(dd, J=8.1, 1.6 Hz, 1H), 6.55 (dt, J= 7.7, 1.3 Hz, 1H); ®*C NMR (CDCls) & 162.80 (d,
1Jce = 247.3 Hz, 1C), 161.95, 161.62, 160.62, 159.33, 136.10, 132.82 (d, “Jor = 3.2 Hz,
1C), 132.56, 131.44, 131.31, 130.83 (d, %Jcr = 8.2 Hz, 2C), 129.37, 128.99, 128.13,
118.55, 118.48, 118.23, 116.40 (d, “Jcr = 21.4 Hz, 2C); MS (El) m/z 342 (M™).
Compound cg: Purified by flash chromatography (2:1 petrol ether : ethyl acetate) to
afford 34.6 mg of cg (51%) as asolid; mp 204-206 °C. '"H NMR (CDCls) § 12.10 (s, 1H),
8.84 (s, 1H), 8.82 (d, J= 6.2 Hz, 2H), 8.24 (d, J = 6.2 Hz, 2H), 7.32 (dd, J = 8.7, 5.3 Hz,
2H), 7.28 (dt, J = 7.5, 1.4 Hz, 1H), 7.14 (t, J = 8.7 Hz, 2H), 7.08 (dd, J = 8.2, 1.3 Hz,
1H), 6.96 (dd, J = 8.0, 1.6 Hz, 1H), 6.58 (dt, J = 7.6, 1.2 Hz, 1H); MS (El) m/z 343
(M").

Compound ch: Purified by flash chromatography (2:1 petrol ether : ethyl acetate) to
afford 37.1 mg of ch ( 52%) as a solid; mp 205-206 °C. *H NMR (CDCls) § 12.30 (s,
1H), 8.69 (s, 1H), 8.23 (d, J = 8.8 Hz, 2H), 7.29 (dd, J = 8.8, 5.3 Hz, 2H), 7.24 (dt, J =
7.4,1.7Hz, 1H), 7.12 (t, J = 8.7 Hz, 2H), 7.05 (dd, J = 8.3, 1.4 Hz, 1H), 6.94 (d, J = 8.0,
1.8 Hz, 1H), 6.78 (d, J = 8.6 Hz, 2H), 6.53 (dt, J = 7.6, 1.4 Hz, 1H), 4.03 (br, 2H); MS
(El) m/iz 357 (M*).

Compound ci: Purified by flash chromatography (8:1 petrol ether : ethyl acetate) to
afford 34.7 mg of ci (46%) as asolid; mp 183-184 °C. *H NMR (CDCl5) & 12.42 (s, 1H),
8.78 (s, 1H), 8.35 (d, J = 8.8 Hz, 2H), 7.51 (d, J = 8.8 Hz, 2H), 7.31 (dd, J = 8.9, 5.3 Hz,
2H), 7.27 (dt, J = 8.0, 1.6 Hz, 1H), 7.14 (t, J = 8.5 Hz, 2H), 7.07 (dd, J = 8.4, 1.2 Hz,
1H), 6.94 (dd, J = 8.1, 1.6 Hz, 1H), 6.56 (dt, J = 7.6, 1.4 Hz, 1H); MS (El) m/z 376
(M).

Compound c¢j: Purified by flash chromatography (20:1 petrol ether : ethyl acetate) to
afford 26.3 mg of ¢j (41%) as asolid; mp 184-186 °C. *H NMR (CDCl5) & 13.17 (s, 1H),
8.67 (s, 1H), 7.28 (dd, J = 8.9, 5.3 Hz, 2H), 7.23 (dt, J = 7.8, 1.5 Hz, 1H), 7.13 (t, J =
8.7 Hz, 2H), 7.03 (dd, J = 8.4, 1.3 Hz, 1H), 6.92 (dd, J = 8.0, 1.6 Hz, 1H), 6.50 (dit, J =
7.6, 1.3 Hz, 1H), 1.51 (s, 9H); MS (El) m/z 322 (M*).



Compound ck: Purified by flash chromatography (4:1 petrol ether : ethyl acetate) to
afford 29.5 mg of ck (53%) asasolid; mp 118-119 °C. 'H NMR (CDCls) § 12.81 (s, 1H),
8.60 (s, 1H), 7.26 (dd, J = 9.0, 5.3 Hz, 2H), 7.22 (dt, J = 7.8, 1.7 Hz, 1H), 7.12 (t, J =
8.7 Hz, 2H), 7.02 (dd, J = 8.3, 1.2 Hz, 1H), 6.90 (dd, J = 8.1, 1.6 Hz, 1H), 6.50 (dt, J =
7.7, 1.3 Hz, 1H), 2.80 (s, 3H); *C NMR (CDCl5) § 164.70, 162.74 (d, 1Jcr = 246.8 Hz,
1C), 161.74, 160.12, 159.64, 132.85 (d, “Jcr = 3.7 Hz, 1C), 132.52, 131.19, 130.77 (d,
%Jcr = 8.2 Hz, 2C), 12857, 118.64, 118.61, 117.86, 116.36 (d, Jcr = 21.4 Hz, 2C),
25.41; MS (El) m/z 280 (M*).

Compound df: Purified by flash chromatography (8:1 petrol ether : ethyl acetate) to
afford 34.6 mg of df (46%) as asolid; mp 144-145 °C. *"H NMR (CDCls3) § 12.89 (s, 1H),
8.82 (s, 1H), 8.37-8.46 (m, 2H), 7.51-7.59 (m, 3H), 7.45 (d, J = 8.4 Hz, 2H), 7.28 (d, J
=85 Hz, 2H), 7.25 (dt, J = 7.8, 1.6 Hz, 1H), 7.07 (dd, J = 8.3, 1.4 Hz, 1H), 7.02 (dd, J
=80, 1.6 Hz, 1H), 6.52 (dt, J = 7.7, 1.4 Hz, 1H), 1.37 (s, 9H); **C NMR (CDCls) &
161.90, 161.25, 160.76, 159.38, 151.58, 136.31, 133.78, 132.36, 131.51, 131.26,
130.37, 128.96, 128.69, 128.09, 126.15, 118.51, 118.39, 118.33, 34.72, 31.33; MS (El)
m/z 380 (M™).

Compound dg: Purified by flash chromatography (2:1 petrol ether : ethyl acetate) to
afford 30.2 mg of dg (40%) as asolid; mp 227-228 °C. '"H NMR (DM SO) & 8.96 (s, 1H),
8.77 (d, = 6.0 Hz, 2H), 8.28 (d, J = 6.1 Hz, 2H), 7.20-7.36 (m, 6H), 6.87 (dit, J = 7.5,
0.9 Hz, 1H), 6.78 (d, J = 8.0 Hz, 1H), 1.24 (s, 9H); MS (El) m/z 381 (M™).
Compound dh: Purified by flash chromatography (2:1 petrol ether : ethyl acetate) to
afford 35.3 mg of dh (45%) as a solid; mp 202-204 °C. *H NMR (CDCl5) § 13.17 (s,
1H), 8.73 (s, 1H), 8.23 (d, J = 8.6 Hz, 2H), 7.43 (d, J = 8.4 Hz, 2H), 7.19-7.27 (m, 3H),
7.05 (dd, J = 8.4, 1.2 Hz, 1H), 7.00 (dd, J = 8.1, 1.6 Hz, 1H), 6.78 (d, J = 8.6 Hz, 2H),
6.49 (dt, J= 7.7, 1.4 Hz, 1H), 4.03 (br, 2H), 1.36 (s, 9H); *C NMR (DM SO) § 162.39,
162.08, 157.75, 154.85, 151.53, 149.79, 133.83, 130.59, 130.33, 129.96, 129.34,
128.15, 125.49, 125.19, 124.23, 118.87, 115.85, 113.49, 34.31, 31.16; MS (EI) m/z
395 (M™).

Compound di: Purified by flash chromatography (8:1 petrol ether : ethyl acetate) to
afford 43.3 mg of di (52%) as asolid; mp 176-178 °C. *H NMR (CDCls) & 12.60 (s, 1H),
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8.81 (s, 1H), 8.35 (d, J= 8.6 Hz, 2H), 7.51 (d, J = 8.5 Hz, 2H), 7.45 (d, J = 8.3 Hz, 2H),
7.22-7.29 (m, 3H), 7.06 (dd, J = 8.4, 1.1 Hz, 1H), 7.00 (dd, J = 8.1, 1.6 Hz, 1H), 6.52
(dt, 7.6, 1.3 Hz, 1H), 1.37 (s, 9H); MS (El) m/z 414 (M™).

Compound dj: Purified by flash chromatography (20:1 petrol ether : ethyl acetate) to
afford 33.1 mg of dj (46%) as asolid; mp 130-132 °C. '"H NMR (CDCl3) § 13.34 (s, 1H),
8.70 (s, 1H), 7.44 (d, J = 8.4 Hz, 2H), 7.18-7.25 (m, 3H), 7.01 (dd, J = 8.3, 1.3 Hz, 1H),
6.98 (dd, J = 8.0, 1.6 Hz, 1H), 6.46(dt, J = 7.6, 1.4 Hz, 1H), 1.51 (s, 9H), 1.36 (s, 9H);
MS (El) m/z 360 (M*).

Compound dk: Purified by flash chromatography (4:1 petrol ether : ethyl acetate) to
afford 27.6 mg of dk (43%) as asolid; mp 78-80 °C. *H NMR (CDCl5) & 13.00 (s, 1H),
8.63 (s, 1H), 7.43 (d, J = 8.6 Hz, 2H), 7.18-7.24 (m, 3H), 7.01 (dd, J= 8.3, 1.0 Hz, 1H),
6.97 (d, J = 8.2, 1.4 Hz, 1H), 6.47 (dt, J = 7.6, 1.4 Hz, 1H), 2.81 (s, 3H), 1.36 (s, 9H);
3C NMR (CDCl3) 6 164.17, 161.66, 160.18, 159.70, 151.46, 133.81, 132.31, 131.39,
129.50, 128.63, 126.11, 118.48, 118.16, 118.11, 34.68, 31.29, 25.39; MS (El) m/z 318
(M").

Compound ef: Purified by flash chromatography (8:1 petrol ether : ethyl acetate) to
afford 31.2 mg of ef (47%) as asolid; mp 145-147 °C. '"H NMR (CDCls) § 12.71 (s, 1H),
8.87(s, 1H), 8.37-8.44 (m ,2H), 7.51-7.58 (m ,3H), 7.40 (s, 1H), 7.39 (d, J = 0.7 Hz,
1H), 7.29 (dt, J = 7.7, 1.7 Hz, 1H), 7.09 (m ,2H), 6.95 (d, J = 6.4 Hz, 1H), 6.61 (dt, J =
7.7, 1.2 Hz, 1H);: *C NMR (CDCl3) & 161.44, 160.98, 160.01, 158.75, 136.53, 135.75,
132.21, 130.94, 130.47, 128.55, 127.72, 127.68, 126.56, 125.14, 123.42, 118.16,
117.96; MS (El) m/z 330 (M™).

Compound eg: Purified by flash chromatography (2:1 petrol ether : ethyl acetate) to
afford 26.5 mg of eg (40%) as asolid; mp 237-238 °C. *"H NMR (DM S0) § 9.13 (s, 1H),
8.76 (d, J = 6.3 Hz, 2H), 8.27 (d, J = 6.1 Hz, 2H), 7.87 (dd, J = 3.0, 1.6 Hz, 1H), 7.49
(dd, J=5.0, 2.9 Hz, 1H), 7.27-7.33 (m, 2H), 6.90-6.96 (M, 2H), 6.84 (d, J =8.5 Hz, 1H);
MS (El) m/iz 331 (M*).

Compound eh: Purified by flash chromatography (2:1 petrol ether : ethyl acetate) to
afford 30.1 mg of eh (44%) as a solid; mp 220-221 °C. *"H NMR (CDCl3) & 12.99 (s,
1H), 8.76 (s, 1H), 8.22 (d, J = 9.0 Hz, 2H), 7.33-7.38 (m, 2H), 7.27 (dt, J= 7.7, L5 Hz,
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1H), 7.07 (m, 2H), 6.93 (dd, J = 4.8, 1.5 Hz, 1H), 6.78 (d, J = 8.7 Hz, 2H), 6.59 (dt, J =
7.6, 1.4 Hz, 1H), 4.04 (br, 2H); MS (El) m/z 345 (M™).

Compound ei: Purified by flash chromatography (8:1 petrol ether : ethyl acetate) to
afford 33.7 mg of e (46%) as asolid; mp160-161 °C. *H NMR (CDCls) § 12.40 (s, 1H),
8.84 (s, 1H), 8.34 (d, J= 8.6 Hz, 2H), 7.50 (d, J = 8.4 Hz, 2H), 7.39 (d, J = 3.4 Hz, 2H),
7.29(t, J=7.7 Hz, 1H), 7.03-7.13 (m, 2H), 6.93 (t, J = 3.1 Hz, 1H), 6.61 (t, = 7.7 Hz,
1H); MS (El) m/z 364 (M").

Compound gj: Purified by flash chromatography (20:1 petrol ether : ethyl acetate) to
afford 25.6 mg of g (41%) as asolid; mp 119-121 °C. '"H NMR (CDCl3) § 13.18 (s, 1H),
8.74 (s, 1H), 7.38 (dd, J = 4.9, 3.0 Hz, 1H), 7.34 (dd, J = 2.9, 1.3 Hz, 1H), 7.25 (ct, J
=7.7, 1.7 Hz, 1H), 7.07 (dd, J = 8.1, 1.6 Hz, 1H), 7.03 (dd, J = 8.2, 1.2 Hz, 1H), 6.93
(dd, J=5.0, 1.3 Hz, 1H), 6.56 (dt, J = 7.6, 1.3 Hz, 1H), 1.50 (s, 9H); MS (El) m/z 310
(M").

Compound ek: Purified by flash chromatography (4:1 petrol ether : ethyl acetate) to
afford 22.7 mg of ek (42%) as a solid; mp 156-157 °C. *H NMR (CDCl3) & 12.82 (s,
1H), 8.67 (s, 1H), 7.38 (dd, J = 5.0, 3.0 Hz, 1H), 7.33 (dd, J = 2.9, 1.3 Hz, 1H), 7.25 (dt,
J=7.7,1.7Hz 1H), 7.03 (dt, J= 7.8, 1.3 Hz, 2H), 6.90 (dd, J = 4.9, 1.4 Hz, 1H), 6.56
(dt, J = 7.6, 1.3 Hz, 1H), 2.80 (s, 3H); *C NMR (CDCls) & 163.99, 161.20, 159.42,
158.95, 136.41, 132.04, 130.22, 127.58, 126.46, 124.21, 123.11, 117.92, 117.88,
117.69, 24.90; MS (El) m/z 268 (M*).

Compound 1ak: Purified by flash chromatography (4:1 petrol ether : ethyl acetate) to
afford 31.9 mg of 1ak (50%) as asolid; mp 99-101 °C. *H NMR (CDCl3) & 8.61 (s, 1H),
7.23(d, J=8.8 Hz, 2H), 6.97 (d, J = 8.8 Hz, 2H), 6.93 (s, 1H), 6.83 (dd, J=9.0, 3.0 Hz,
1H), 6.55 (d, J = 3.0 Hz, 1H), 3.84 (s, 3H), 3.20 (s, 3H), 2.81 (s, 3H); MS (El) m/z 322
(M%).

Compound 2ak: Purified by flash chromatography (4:1 petrol ether : ethyl acetate) to
afford 30.1 mg of 2ak (46%) as a solid; mp 139-141 °C. *H NMR (CDCl) § 8.64 (s,
1H), 7.19 (d, J = 8.6 Hz, 2H), 7.15(dd, J = 8.6, 2.6 Hz, 1H), 6.98 (d, J = 8.7 Hz, 2H),
6.96 (s, 1H), 6.93 (m, 1H), 3.86 (s, 3H), 2.81 (s, 3H); MS (El) m/z 326 (M™).
Compound 3ak: Purified by flash chromatography (4:1 petrol ether : ethyl acetate) to

8



afford 23.3 mg of 3ak (35%) as a solid; mp 202-203 °C. *H NMR (CDCl3) § 8.72 (s,
1H), 8.09 (dd, J =9.0, 2.6 Hz, 1H), 8.05 (d, J = 2.6 Hz, 1H), 7.21 (d, J = 8.6 Hz, 2H),
7.07 (d, = 9.1 Hz, 1H), 7.02 (d, J = 8.9 Hz, 2H), 3.87 (s, 3H), 2.85 (s, 3H); MS (El)
m/z 337 (M").

Compound 4ak: Purified by flash chromatography (4:1 petrol ether : ethyl acetate) to
afford 27.2 mg of 4ak (44%) as asolid; mp 76-78 °C. *H NMR (CDCl5) & 8.61 (s, 1H),
7.20(d, J=8.8 Hz, 2H), 7.02 (dd, J= 8.0, 1.9 Hz, 1H), 6.95 (d, J = 8.8 Hz, 2H), 6.91 (d,
J=8.2Hz, 1H), 6.755 (d, J = 1.6 Hz, 1H), 3.86 (s, 3H), 2.80 (s, 3H), 1.90 (s, 3H); MS
(El) m/z 306 (M").

Compound 1dh: Purified by flash chromatography (2:1 petrol ether : ethyl acetate) to
afford 37.9 mg of 1dh (45%) as a solid; mp 167-169 °C. *H NMR (CDCl5) & 8.72 (s,
1H), 8.24 (d, J= 8.3 Hz, 2H), 7.48 (d, J = 8.4 Hz, 2H), 7.29 (d, J = 8.3 Hz, 2H), 6.97 (d,
J=8.9Hz, 1H), 6.84 (dd, J=9.2, 3.0 Hz, 1H), 6.80 (d, J = 8.4 Hz, 2H), 6.53 (d, J= 2.8
Hz, 1H), 3.09 (s, 3H), 1.34 (s, 9H); MS (El) m/z 425 (M").

Compound 2dh: Purified by flash chromatography (2:1 petrol ether : ethyl acetate) to
afford 35.8 mg of 2dh (42%) as a solid; mp 207-208 °C. *H NMR (CDCl3) § 8.77 (s,
1H), 8.22 (d, J = 9.0 Hz, 2H), 7.49 (d, J = 8.1 Hz, 2H), 7.24 (d, J = 8.4 Hz, 2H), 7.17
(dd, J=8.8, 2.4 Hz, 1H), 6.97 (d, J = 8.8 Hz, 1H), 6.79-6.84 (m, 3H), 1.38 (s, 9H); MS
(El) m/z 429 (M™).

Compound 3dh: Purified by flash chromatography (2:1 petrol ether : ethyl acetate) to
afford 29.3 mg of 3dh (33%) as a solid; mp 268-270 °C. *H NMR (CDCl5) & 8.81 (s,
1H), 8.20 (d, J = 8.7 Hz, 2H), 8.09 (dd, J = 9.0, 2.8 Hz, 1H), 7.94 (d, J= 2.8 Hz, 1H),
7.53(d, J= 8.4 Hz, 2H), 7.256 (d, J= 8.1 Hz, 2H), 7.08 (d, J= 9.4 Hz, 1H), 6.81 (d, J=
8.8 Hz, 2H), 1.38 (s, 9H); MS (El) m/z 440 (M*).

Compound 4dh: Purified by flash chromatography (2:1 petrol ether : ethyl acetate) to
afford 45.2 mg of 4dh (55%) as a solid; mp 224-226 °C. '"H NMR (CDCls) & 13.02 (s,
1H), 8.75 (s, 1H), 8.22 (d, J = 8.6 Hz, 2H), 7.45 (d, J = 8.3 Hz, 2H), 7.24 (d, J = 8.2 Hz,
2H), 7.02 (dd, J = 8.5, 2.0Hz, 1H), 6.93 (d, J = 8.4 Hz, 1H), 6.78 (d, J = 8.9 Hz, 2H),
6.64 (d, J = 1.6 Hz, 1H), 4.01 (br, 2H), 1.85 (s, 3H), 1.37 (s, 9H); MS (EI) m/z 409
(M").



Cytotoxicity Assay

Cytotoxicity of compounds against human hepatocellular carcinoma BEL-7402 cells

was determined by sulforhodamine B (SRB) assay.! Cells were plated in 96-well plate

24 h before treatment and continuously exposed to different concentrations of

compounds for 72 h. After compound treatment, cells were fixed and stained with SRB

as described in Monks et al.*

Reference

1. Monks, A.; Scudiero, D.; Skehan, P.; Shoemaker, R.; Paull, K.; Vistica, D.; et al.
Feasibility of a high-flux anticancer drug screen using a diverse panel of cultured

human tumor cell lines. J. Natl. Cancer Inst. 1991, 83, 757-766.

10



;9T ——

2vee ——————

3.00

OMe

af(CDCI3)

o
2
S

;Y

PPM

$98'E

12

E 8221

OMe

ag(CDCI3)

OH

093

01
3

291

PPM

1



swe
20

ah(CDCI3)

rer

i)
bl

o
&
S

g —

PPM

10

12

agt ———

3.00

some

svseT

ai(CDCI3)

—0.92

PPM

10

12

12



6588 ——————

oreET———

aj(CDCI3)

2.85

082

PPM

10

12

£OT —————

vosz

oI ——

ak(CDCI3)

0.92

PPM

10

12

13



s

(o]
N
©

§

8.438

N

1586

bf(CDCI3)
= |
OH N\ EN
—1 095 bos 11204
T T T T T T T
12 10 8 6 PPM
533 8 g
CFg3
by(CDCI3 O
/ ‘
OH N =~ N
A
- |
N
298
2.04 04
0.97 . ] . U'E 014 1.00
0f
WK—J A
T T -

14



2291

s ——

bh(CDCI3) O

184

J

OH

—0.84

T106

|

PPM

ssT

10

12

CFj

bi(CDCIy

L1

U

1.00

118/ ol

94

I87]

J

9;

o6

o086

PPM

10

12

15



Ma

ST

st
vesT

B8 ——

o ———

bj (CDCI3)

Sa!

PPM

T ———

300
"

10

12

66921 —————

bk(CDCI3)

PPM

10

16



09T ———

Y ———

04

cf(CDCI3)

PPM

10

12

08T ———

so1z —————

soret

cg(CDCI3)

PPM

10

12

17



5T ——

urz

16621 ————

ch(CDCI3)

PPM

10

12

8651 ——

ure

—

1.00

Ly

srar————

d(cociy)

PPM

10

12

18



(00
e

urer———

¢(CDCI3)

‘ 093

PPM

10

12

eI

ck(CDCI3)

PPM

10

19



df(CDCI3)

1602

‘00
~ 31
0.97 o0 195 o B T
LUM L
1
T T T T T T T T T T T T T T T T T T T
12 10 8 6 4 PPM
g gg488s 88
dg(DMSO)
o
O H N —N
%
-
N
00
595
1.67 164 —163
L .
T T T T T T T T T T T T T T T T T T T T T T ]
12 10 8 6 4 PPM

20



00

vt

®r'T

| JLMLL

1.86

dh(CDCI3)

—0.83

PPM

10

12

=T

900

85T ——

i

16571

di(CDCI3)

Tﬁa

PPM

10

12

21



e

gt ——

dj(CDCI3)

8(am00

nvauuu—

PPM

10

12

b.00

u

dk(CDCI3)

— 088

PPM

10

12

22



11102

&f(CDCI3) /

ao01

_ L 14 1jod % -
o7 fo1 | i Jols{ Hos /T.00
T T T T T T
12 10 8 6 PPM
eg(DM 0) 7 S
=
o
OH N =N
= ‘
~
N
197 213
1 pao 12
— 103 B 100
|
T T T T T T T T T T T T T T T T T
12 10 8 6 PPM

23



120

eh(CDCI3

1628
1624

——oum
i

S
P
S
OH —N
N H,
G bor [2.00 Jr 193
L h ‘ A
T T T T T T T T T T
12 10 8 4 2 PPM
§
&(CDCI3 7 S
/
\
OH _N
cl
9
.04 50 ‘74 -
072 68 1 ‘}(Sljﬁ'
Ny
T T T T T
12 10 8 4 2 PPM

24



13183

20

6(CDCI3) /S
=
‘\
00
5 18]
—s4 —0.81 120/Iojo2 —0.92
Wi
1 1 8 ‘ B [ PPM
g LRERH EEEEEEE] g g
& (CDCI3) /S
=
‘\
OH N\f
_675 0386 ) j 8590 _jo.9s
A A
e e o PPM

25



08z ——

wes —

9888 ————

goo [317

lhh

[2.96

OMe
OH

1ak(CDCI3)

/41

72-078

ZM

T

PPM

12

08z

OMe

O3

Cl
OH

2ak(CDCI3)

PPM

26



7.258
7.225

a6

—m

PR 7P

3ak(CDCI3)
r
OH N T N
. 300 305
g4
T T T T T T T T )
12 10 8 2 PPM
g 3 5 A
OMe
4ak(CDCI3) O
I | X
OH N Y N
f62 [2.93 300 [ 303
73
0.81 offa | | | B
079
T T T T T T T T T T T T |
12 10 8 2 PPM

27



8253
825
7492
7465

R

—som

1dh(CDCI3) OMe O
o
O H N —N
NH,
900
146
_10-A80 Vash2 %9 582 - -
A ) MHJ’L .
12 1o 8 T e
2dh(CDCI3) c O
o
OH N —N
NH,
00
472 e
80 e ” 675"
0
\“n }L JJJ |
T T T T T T T 1
12 10 8 6 2 PPM

28



8814

0076
0084
0,053

s

T T T T T T
2 0 -2 PPM

2172
2171

a0
P91

900

3dh(CDCIJ)
g
T
OH
NH,
.65
T T
12 10
3
4dh(CDCI3)
[e]
—1.06
A
T T T 1‘2 T

29



nnnnnnnnnnnnnnnnnnnnnnnnnnn
gEnas

af(CDCI3)
T T T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 ppm
Hjjﬁf NT
OMe
Bl |
OH NTN
ak(CDCI3)
T T T T T T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 ppm

30



23C852585855285283
mmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmm
zzwzzzzzw:z:‘:::

CFy (

OH N N ‘

3
’H( ‘ LJM ! % e
3|
OH N\TN J
1 . dll ‘ ﬂ .

31



CF cocL3

BB+DEPT-135 May

77.405
_— 77.087

76.772

OH N.__N
cf(CDCI3)
A, T T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 ppm
CK CDCL3 BB+DEPT-135 May 30 2006
g% &
[
/ .
.l
OH N\FN
ck(CDCI3)
T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm

32



mmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmm

St S R sugsagesy
BEEz2pR 8852558205883 8§5888858%
mmmmmmmmmmmmmmmmmmmmmmmmmm

dddddddd




Yorg 9w sosanzens
S8%R 0§ 3@8R858an
mmmmmmmmmmmmmm
|85% 9§ 28238y oan

I HHH |

sso  sonerceoso~no
2383 XSO83SARIBELD
23R GRI8LEERE83TEE
S8 swdScSenNowom~
585 82923989888 an

(il

o
2 T
5] z—
P e oG
o z/ o

27.0a1
et [R50 755
76403

| o Mmﬂ |




EK COCLS BB+DEPT-135 HMay 29 2006

888 g
%5? b
[
[
s
//
1 %,
OH NTN
ek(CDCI3)
T T T 1] T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

35



