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1. General Information

All reactions were carried out under an atmosphere of air atmosphere with dry solvents in
flame-dried glassware unless otherwise noted. Binding energy was referred to Cj, (284.80 eV).
FTIR spectroscopy patterns were obtained on an FT/IR-660 Plus system (Jasco, Tokyo, Japan). The
samples were mixed with KBr powders and pressed into a disk suitable for FTIR measurement. The
morphologies of the catalyst were examined with field emission scanning electron microscopy (FE-
SEM, Ultra Plus, Carl Zeiss). Elemental analysis of the photocatalyst was conducted by an energy-
dispersive X-ray spectrometer (EDX) attached to the scanning electron microscope. '"H NMR and 3C
NMR data analyses were performed with a Varian Mercury plus-400 instrument unless otherwise

specified. CDCl; as solvent and tetramethylsilane (TMS) as the internal standard were employed.
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Chemical shifts were reported in units (ppm) by assigning TMS resonance in the "H NMR spectrum as

0.00 ppm. The data of "H NMR was reported as follows: chemical shift, multiplicity (s = singlet, d =

doublet, t = triplet, m = multiplet and br = broad), coupling constant (J values) in Hz and integration.

Chemical shift for 3C NMR spectra were recorded in ppm from TMS using the central peak of CDCl;

(77.0ppm) as the internal standard. Flash chromatography was performed using 200-300 mesh silica

gel with the indicated solvent system according to standard techniques. Analytical thin-layer

chromatography (TLC) was performed on pre-coated, glass-backed silica gel plates. Melting points

were measured with an XT-4 apparatus. Reactions were monitored by TLC on silica gel plates

(GF254), and the analytical thin-layer chromatography (TLC) was performed on precoated,

glass-backed silica gel plates. N-(pyrimidin-2-yl)-1H-indoles were prepared according to

literature procedures!. Palladium (II) acetate, alkynes, carboxylic acids, Cu,O, P ligands and solvents

were all purchased from J&K Scientific Ltd.All other reagents were purchased from commercial

sources and used as received.

IX. C. Wang, G. J. Yang, Z. J. Quan, P. Y. Ji, J. L. Liang and R. G. Ren, Synlett, 2010, 1657-1660.
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2. General procedure

2.1 General procedure for the Suzuki coupling reaction

R1
5 B{OH),
g . )ﬁ PGS-APTES-Pd, PPhy, K,PO,

E107 N k,
\ By 1,4-dioxane, 110°C, 24 h
o RZ

R'=H, Me, OMe, F, CI, Br P
1 2z R?= Me, OMe, GI 3

Schlenk tube (10 mL) was equipped with a magnetic stir bar, and 1a (0.25 mmol), 2a
(1.5 equiv, 0.375 mmol), PPh; (20 mol%), PGS-APTES-Pd(OAc), (20 mg, Pd 0.35
mol%), K5PO, (2.0 equiv. 0.5 mmol), 1,4-dioxane (5 mL) were added under Ar. The
mixture was stirred in at 110 °C for 24 h. After the reaction was finished, the mixture
was concentrated under vacuum to remove 1,4-dioxane, and the residue was purified

by chromatography on silica gel to afford the product.

2.2 General procedure for the Sonogashira coupling reaction

o  Ar o Ar
J PGS-APTES-Pd Al
Et0” SN R _CulC.DPE-Phes, K,PO, E1O" 777 7N
Mu’““n”’l“‘ms + @ ladioxane, 110°C. 38 h Mﬂf“N’?‘xﬂ_.&%_&
R
1 4 3

The Schlenk tube (10 mL) was equipped with a magnetic stir bar, and 1a (0.25 mmol),
4a (0.50 mmol ), K3P04 (3 equiv.), CuTC (10 mol%), DPE-Phos (2 mol%), PGS-
APTES-Pd(OAc), (Pd 0.463 wt%, 0.0435 mmol/g), 1,4-dioxane (5 mL) were added
under Ar. The mixture was stirred in at 110 °C for 48 h. After the reaction was
finished, the mixture was concentrated under vacuum to remove 1,4-dioxane, and the

residue was purified by chromatography on silica gel to afford the product.
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2.3 General procedure for the C-N coupling reaction

o A
1 L‘r NH; PGS-APTES-Pd g
Et0” v N . E’“‘m PPhy, K;PO, E07 N 5
- I LI
Me~ 1“”-* “OTs ‘Aﬁ 1.4-dioxane, 110°C, 24 h “ef‘fM‘JMHe"N“c;_,-‘“
1 6 2

Schlenk tube (10 mL) was equipped with a magnetic stir bar, and 1a (0.25 mmol), 6a
(0.38 mmol), PPh; (20 mol%), PGS-APTES-Pd(OAc), (20 mg, Pd 0.35 mol%),
K;5PO, (2.0 equiv. 0.5 mmol), 1,4-dioxane (5 mL) were added under Ar. The mixture
was stirred in at 110 °C for 24 h. After the reaction was finished, the mixture was
concentrated under vacuum to remove 1,4-dioxane, and the residue was purified by

chromatography on silica gel to afford the product.
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2.4 Optimization for the conditions of Suzuki reaction

Table S1. Optimization for the conditions of Suzuki reaction 2

B(OH),

o] _ o]
- /nl\ . Catalysts,sl;:‘g:::tds, Base = P'
Me” N7 OTs Me \N)\©
1a 2a 3a

Entry Catalyst Base Ligand Solvent Yield®
1 PGS-APTES-Pd(OAc), (20 mg) K;PO, DPE-Phos dioxane 72 %
2 PGS-APTES-Pd(OAc), (20 mg) K;PO, X-Phos dioxane 75 %
3 PGS-APTES-Pd(OAc), (20 mg) K;PO4 PPh; dioxane 88 %
4 PGS-APTES-Pd(OAc), (20 mg) NaOAc PPh; dioxane 16 %
5 PGS-APTES-Pd(OAc), (20 mg) TBAB PPh; dioxane trace
6 PGS-APTES-Pd(OAc), (20 mg) Cs,CO;4 PPh; dioxane 32%
7 PGS-APTES-Pd(OAc), (20 mg) K,CO;4 PPh; dioxane 37 %
8 PGS-APTES-Pd(OAc), (20 mg) K;3POy4 PPh; toluene trace
9 PGS-APTES-Pd(OAc), (20 mg) K;PO, PPh; CCly ---
10 PGS-APTES-Pd(OAc), (10 mg) K;PO4 PPh; dioxane 57 %
11 PGS-APTES-Pd(OAc), (15 mg) K;PO, PPh; dioxane 68 %
12 PGS-APTES-Pd(OAc), (25 mg) K;PO4 PPh; dioxane 88 %
13 PGS (20 mg) K;3POy4 PPh; dioxane ---
14 - K5PO, - dioxane -—-
15 PGS-APTES-Pd(OAc), (20 mg) K5PO4 --- dioxane 15 %
16 Pd(OAc)2 (0.35 mol%) K;5POy4 PPh; dioxane 14 %

2 Reaction condition: 1a (0.25 mmol), 2a (1.5 equiv. ), ligands (20 or 6 mol%), base (2.0 equiv. ),
catalyst (Pd 0.463 wt %), solvent (5 mL), 110 °C, 24 h. ® Isolated yield of 3a by column

chromatography.

2.5 Optimization for the conditions of Sonogashira reaction
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Table S2. Optimization for the conditions of Sonogashira reaction ?

0

il "S-~  PGS-APTES-Pd, [Cul, Ligand, K,PO, Et0” ™1 N
Eto : J"\ * o 1,4-dioxane, 110°C, 48 h Mo SN | =
Me” N7 “OTs |
1a 4a Sa

Entry Catalyst Ligands [Cu] Solvent Time Yield®
1 PGS-APTES-Pd(OAc), (30mg)  X-Phos Cul Dioxane 48 h 13%
2 PGS-APTES-Pd(OAc), (30mg)  X-Phos Cu,0 Dioxane 48 h 26 %
3 PGS-APTES-Pd(OAc), (30 mg) X-Phos CuTC Dioxane 48 h 59 %

Cu(OA

4 PGS-APTES-Pd(OAc), (30 mg) X-Phos 9 Dioxane 48 h n.d.c
5 PGS-APTES-Pd(OAc), (30 mg) PPh; CuTC Dioxane 48 h 22 %
6 PGS-APTES-Pd(OAc), (30 mg) DPE-Phos CuTC Dioxane 48 h 81 %
7 PGS-APTES-Pd(OAc), (30 mg) DPE-Phos CuTC Toluene 48 h 51 %
8 PGS-APTES-Pd(OAc), (30mg) DPE-Phos CuTC Xylene 48 h 67 %
9 PGS-APTES-Pd(OAc), (10mg) DPE-Phos CuTC Dioxane 48 h 33%
10 PGS-APTES-Pd(OAc), (20 mg) DPE-Phos CuTC Dioxane 48 h 80 %
11 PGS-APTES-Pd(OAc), (20mg) DPE-Phos CuTC Dioxane 12 h 32%
12 PGS-APTES-Pd(OAc), (20mg) DPE-Phos CuTC Dioxane 24 h 68 %
13 PGS-APTES-Pd(OAc), (20mg) DPE-Phos CuTC Dioxane 72 h 79 %
14 - - CuTC Dioxane 48 h n.d.c
15 PGS-APTES-Pd(OAc), (20 mg) - CuTC Dioxane 48 h 18 %

2 Reaction condition: 1a (0.25 mmol), 4a (0.50 mmol ), K;P0,4 (equiv.), [Cu] (10 mol%), ligands (6 mol%
PPh;, 2 mol% DPE-Phos or X-phos), PGS-APTES-Pd(OAc), (Pd 0.463 wt%, 0.0435 mmol/g), solvent (5

mL); temperature: 110 °C for dioxane and toluene as solvent, 140 °C for xylene. ® Isolated yield of 5a by

column chromatography. ¢ n.d. = No reaction was detected by TLC and 'H NMR.

2.6 Optimization for the conditions of C-N coupling reactions
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Table S3. Optimization for the conditions of C-N coupling reactions ?

o}

A . HZN\© PGS-APTES-Pd, Ligand, Base oA
5 \NJ\OTS 1,4-dioxane, 110°C, 24 h 5 \N)\H/C
1a 6a Ta

Entry Base Ligands Yield ?
1 DBU PPh; 13%
2 Et;N PPh; 45 %
3 K,COs PPh; 21 %
4 Cs,CO;4 PPh; 17 %
5 K5PO, DPE-Phos 67 %
6 K5PO, X-Phos 54 %
7 K3POy4 - 41 %
8 K5PO, PPh; 76 %

2 Reaction condition: la (0.25 mmol), 6a (0.38 mmol), PGS-APTES-Pd(OAc), (Pd 0.463 wt%,
0.0435 mmol/g), ligands (20 mol% PPh;, 6 mol% DPE-Phos or X-phos), base (2.0 equiv.), 1,4-
dioxane (5 mL), 110 °C, 24 h. ® Isolated yield of 7a by column chromatography.

S7



3. Characterization data for the products

Ethyl 4-methyl-2,6-diphenylpyrimidine-5-carboxylate (3a): White solid; m.p. 66-67 °C. 'H NMR
(400 MHz, CDCls): 6 = 8.62- 8.59 (dd, J = 2.8 Hz, 6.4 Hz, 2H), 7.81-7.79 (m, 2H), 7.54-7.52 (m, 6H),
4.28-4.22 (q, J = 7.2 Hz, 2H), 2.75 (s, 3H), 1.14-1.10 (t, J= 7.2 Hz, 3H) ppm. 3C NMR (100 MHz,
CDCl;): 6= 168.5, 165.4, 163.7, 163.7, 138.2, 137.1, 131.1, 130.0, 128.7, 128.6, 128.5, 128.5, 123.4,

61.8,22.9, 13.7 ppm.

E10” 7N
Me \N)\Q\

Ethyl 4-methyl-6-phenyl-2-p-tolylpyrimidine-5-carboxylate (3b): White solid; m.p. 61-63 °C. 'H
NMR (400 MHz, CDCl;): ¢ = 8.49-8.47 (d, J = 8.2 Hz, 2H), 7.79-7.77 (m, 2H), 7.54-7.46 (m, 3H),
7.33-7.31 (d, J=8.1 Hz, 3H), 4.26-4.21 (q, J = 7.2 Hz, 2H), 2.72 (s, 3H), 2.46 (s, 3H), 1.12-1.10 (t, J =

7.2 Hz, 3H) ppm. 3C NMR (100 MHz, CDCL;): & = 168.5, 165.3, 163.7, 163.6, 141.5, 138.3, 134.4,

130.0, 129.3, 128.7, 128.5, 128.5, 123.1, 61.8, 22.7, 21.6, 13.7 ppm.

(o]

EtO “ "N
o |
Me N

Ethyl 4-methyl-6-phenyl-2-m-tolylpyrimidine-5-carboxylate (3¢): White solid, m.p. 69- 71 °C. 'H
NMR (400 MHz, CDCly): 6 = 8.27- 8.29 (d, J = 7.4 Hz, 2H), 7.69-7.67 (dd, J = 6.5 Hz, 3.1 Hz, 2H),

7.42-7.39 (m, 3H), 7.33-7.29(t, J = 7.9 Hz, 1H), 7.25-7.23(t, J = 7.5 Hz, 1H), 4.16-4.11 (q, J = 7.2 Hz,
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2H), 2.62 (s, 3H), 2.38 (s, 3H), 1.02-0.99 (t, J = 7.2 Hz, 3H) ppm. *C NMR (100 MHz, CDCLy): § =

168.4, 165.3, 163.8, 163.3, 138.2, 138.1, 137.0, 131.8, 129.9, 129.1, 128.5, 128.4, 125.8, 123.3, 61.7,

22.9,21.5, 13.6 ppm.

Ethyl 4-methyl-6-phenyl-2-o-tolylpyrimidine-5-carboxylate (3d): White solid; m.p. 77-78 °C. 'H

NMR (400 MHz, CDCl;): & = 7.87-7.79 (m, 1H), 7.73-7.57 (m, 2H), 7.46- 7.33 (m, 3H), 7.32-7.19 (m,

3H), 4.16 (q, J = 7.2 Hz, 2H), 2.63 (s, 3H), 2.55 (s, 3H), 1.03 (t, J = 7.2 Hz, 3H) ppm. '*C NMR (100

MHz, CDCly): 6 = 168.36, 166.75, 165.00, 163.12, 137.93, 137.62, 137.45, 131.31, 130.55, 129.97,

129.65, 128.48, 128.39, 125.93, 122.77, 61.86, 22.78, 21.32, 13.66 ppm.

Ethyl 2-(4-methoxyphenyl)-4-methyl-6-phenylpyrimidine-5-carboxylate (3e): White solid; m.p. 57-

59 °C. '"H NMR (400 MHz, CDCl;): & = 8.49-8.39 (m, 2H), 7.72-7.60 (m, 2H), 7.46-7.32 (m, 3H),

6.95-6.85 (m, 2H), 4.11 (q, J = 7.2 Hz, 2H), 3.79 (s, 3H), 2.59 (s, 3H), 0.99 (t, J = 7.2 Hz, 3H) ppm.

13C NMR (100 MHz, CDCly): & = 168.54, 165.23, 163.53, 163.40, 162.13, 141.51, 138.41, 134.4,

130.34, 129.82, 128.39, 122.57, 113.79, 61.63, 55.33, 22.84, 13.63 ppm.
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Ethyl 2-(4-chlorophenyl)-4-methyl-6-phenylpyrimidine-5-carboxylate (3f): White solid; m.p. 84-86

°C. 'H NMR (400 MHz, CDCL): & = 8.51-8.36 (m, 2H), 7.80-7.56 (m, 2H), 7.52-7.29 (m, 5H), 4.13 (q,

J=17.2Hz, 2H), 2.61 (s, 3H), 1.01 (t, J = 7.2 Hz, 3H) ppm. *C NMR (100 MHz, CDCl;): 5 = 168.25,

165.48, 163.63, 162.64, 138.04, 137.29, 135.59, 130.00, 129.96, 128.70, 128.44, 128.41, 123.52, 61.80,

22.80, 13.64 ppm.

@
5
(o}
EtO “ "N /‘
o |

Ethyl 4-methyl-2-(naphthalen-1-yl)-6-phenylpyrimidine-5-carboxylate (3g): White solid; m.p. 83-

85 °C. 'H NMR (400 MHz, CDCl,): & = 8.62-8.60 (m, 1H), 8.06 (dd, J = 7.2, 1.2 Hz, 1H), 7.89 (d, J =

8.2 Hz, 1H), 7.87-7.80 (m, 1H), 7.77-7.65 (m, 2H), 7.59-7.31 (m, 6H), 4.18 (q, /= 7.2 Hz, 2H), 2.69 (s,

3H), 1.05 (t, J = 7.2 Hz, 3H) ppm. 3C NMR (101 MHz, CDCL): § = 168.26, 166.35, 165.29, 163.53,

137.85, 135.41, 134.05, 130.96, 130.73, 130.06, 129.58, 128.55, 128.42, 126.85, 125.85, 125.70,

125.16, 123.18, 109.69, 61.93, 22.86, 13.67 ppm.

Ethyl 4-methyl-2-phenyl-6-p-tolylpyrimidine-5-carboxylate (3h): White solid; m.p. 66-67 °C. 'H

NMR (400 MHz, CDCl;): 8 = 8.60-8.38 (m, 2H), 7.60 (d, J = 8.1 Hz, 2H), 7.46-7.35 (m, 3H), 7.23-

7.17 (m, 2H), 4.16 (q, J = 7.2 Hz, 2H), 2.60 (s, 3H), 2.34 (s, 3H), 1.06 (t, J = 7.2 Hz, 3H) ppm. 1°C

NMR (100 MHz, CDCl;): § = 168.63, 165.14, 163.59, 163.34, 140.23, 137.23, 135.30, 130.91, 129.17,

128.58, 128.44, 128.41, 123.14, 61.72, 22.81, 21.38, 13.73 ppm.
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OMe

Ethyl 4-(4-methoxyphenyl)-6-methyl-2-phenylpyrimidine-5-carboxylate (3i): Colorless oil. 'H
NMR (400 MHz, CDCl;): § = 8.54-8.43 (m, 2H), 7.77-7.62 (m, 2H), 7.45-7.36 (m, 3H), 6.88 (d, J =
8.8 Hz, 2H), 4.15 (q, J = 7.2 Hz, 2H), 3.72 (s, 3H), 2.56 (s, 3H), 1.05 (t, J = 7.2 Hz, 3H) ppm. 1*C
NMR (100 MHz, CDCl;): 6 = 168.72, 164.98, 163.36, 162.53, 161.17, 137.14, 130.82, 130.32, 130.01,

128.44, 128.36, 122.68, 113.80, 61.66, 55.24, 22.71, 13.73 ppm.

0
Et0”

L

X
Me \N)\Q
Ethyl 4-(4-fluorophenyl)-6-methyl-2-phenylpyrimidine-5-carboxylate (3j): White solid; m.p. 85-
86 °C. 'H NMR (400 MHz, CDCls): 6 = 8.46 (dd, J = 6.8, 3.0 Hz, 2H), 7.77-7.62 (m, 2H), 7.48-7.33
(m, 3H), 7.11-7.06 (m, 2H), 4.16 (q, J = 7.2 Hz, 2H), 2.61 (s, 3H), 1.06 (t, J = 7.2 Hz, 3H) ppm. 3C

NMR (100 MHz, CDCl;): § = 168.33, 165.46, 165.20, 163.65, 162.71, 162.28, 136.97, 134.28, 131.10,

130.58, 130.50, 128.58, 128.50, 123.16, 115.66, 115.44, 61.84, 22.82, 13.74 ppm.

EtO

Ethyl 4-(4-chlorophenyl)-6-methyl-2-phenylpyrimidine-5-carboxylate (3k): White solid; m.p. 83-
84 °C. 'H NMR (400 MHz, CDCl;): 8 = 8.52-8.41 (m, 2H), 7.69-7.59 (m, 2H), 7.47-7.34 (m, 5H), 4.16
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(q, J = 7.2 Hz, 2H), 2.62 (s, 3H), 1.07 (t, J = 7.2 Hz, 3H) ppm. *C NMR (100 MHz, CDCLy): & =
168.15, 165.55, 163.66, 162.31, 136.81, 136.56, 136.36, 131.20, 129.85, 128.73, 128.63, 128.52,

123.19, 61.92, 22.79, 13.74 ppm.

Ethyl 4-(4-bromophenyl)-6-methyl-2-phenylpyrimidine-5-carboxylate (31): White solid; m.p. 8§7-89
°C. 'TH NMR (400 MHz, CDCl;): & = 8.50 (m, 2H), 7.78 (d, J = 8.4 Hz, 2H), 7.47-7.37 (m, 5H), 4.19 (q,
J=17.2 Hz, 2H), 2.63 (s, 3H), 1.06 (t, J= 7.2 Hz, 3H) ppm. 3C NMR (100 MHz, CDCl;): § = 168.52,
165.39, 163.06, 137.14, 137.00, 131.02, 128.94, 128.87, 128.60, 128.49, 127.78, 127.18, 127.16,

123.22, 61.82, 22.88, 13.72 ppm.

O Ph

Etojf‘\N
e

Me N
Ph

Ethyl 4-methyl-6-phenyl-2-(phenylethynyl)pyrimidine-5-carboxylate (5a): White solid; m.p. 161-
162 °C. '"H NMR (400 MHz, CDCl;): 6 = 7.70-7.66 (m, 4H), 7.48-7.39 (m, 3H), 7.38-7.27 (m, 3H),
4.22-4.17 (q, J= 8.0 Hz,, 2H), 2.67 (s, 3H), 1.06 (t, J= 8.0 Hz, 3H) ppm. 3C NMR (100 MHz, CDCl;)
5 =167.53, 165.59, 164.08, 152.38, 137.19, 132.85, 132.54, 130.40, 130.01, 129.91, 129.52, 128.75,

126.53, 128.38, 128.17, 124.19, 121.25, 88.53, 88.09, 61.98, 22.47, 13.48 ppm.
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Ethyl 4-Methyl-6-phenyl-2-(p-tolylethynyl)pyrimidine-5-carboxylate (5b): Yellow oil. 'H NMR
(400 MHz, CDCl;): & = 7.65-7.56 (m, 2H), 7.51 (d, J = 8.0 Hz, 2H), 7.45-7.33 (m, 3H), 7.10 (d, /= 7.9
Hz, 2H), 4.12 (q, J = 7.2 Hz,, 2H), 2.58 (s, 3H), 2.30 (s, 3H), 0.99 (t, J = 7.2 Hz, 3H) ppm. 3C NMR
(100 MHz, CDCl;) 6 = 167.57, 165.54, 164.05, 152.47, 140.17, 137.20, 132.65, 130.16, 129.13, 128.54,

128.29, 124.00, 118.09, 89.07, 87.66, 61.96, 22.61, 21.63, 13.58 ppm.

Me N e
/\/\/\/

Ethyl 4-Methyl-2-(oct-1-ynyl)-6-phenylpyrimidine-5-carboxylate (5c): Yellow oil. 'H NMR (400
MHz, CDCI3): § = 7.63-7.49 (m, 2H), 7.47-7.28 (m, 3 H), 4.10 (g, /= 7.2 Hz, 2 H), 2.54 (s, 3 H), 2.40
(t,J=17.3 Hz, 2 H), 1.65-1.53 (m, 2 H), 1.43-1.33 (m, 2 H),1.28-1.19 (m, 4 H), 0.97 (t, J=7.2 Hz, 3
H), 0.81 (t, J = 6.7 Hz, 3H) ppm. 3C NMR (100 MHz, CDCI3): § = 167.58, 165.39, 163.91, 152.27,
137.18, 130.06, 128.44, 128.25, 123.95, 91.65, 79.93, 61.87,31.25, 28.70, 27.89, 22.52, 22.43, 19.41,

13.99, 13.53 ppm.

o Ph
Eto)Y‘L\N
Me NA&
Ethyl 2-(3,3-Dimethylbut-1-ynyl)-4-methyl-6-phenylpyrimidine-5-carboxylate (5d): White solid;
m.p. 98-99 °C. '"H NMR (400 MHz, CDCl;): 6 = 7.57-7.36 (m, 2H), 7.46-7.25 (m, 3H), 4.10 (g, J= 7.2
Hz, 2H), 2.54 (s, 3H), 1.30 (s, 9H), 0.97 (t, J = 7.2 Hz, 3H) ppm. *C NMR (100 MHz, CDCl;) & =

167.61, 165.29, 163.90, 152.51, 137.33, 129.99, 128.43, 128.29, 123.94, 98.45, 78.87, 61.82, 30.38,
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27.90,22.52, 13.54 ppm.

Ethyl 4-Methyl-2-(oct-1-ynyl)-6-p-tolylpyrimidine-5-carboxylate (5e): Yellow oil. 'H NMR (400

MHz, CDCl;): 6 = 7.48 (dd, J =8.2, 2.0 Hz, 2 H), 7.18-7.14 (m, 2H), 4.13 (dd, J = 7.2, 2.9 Hz, 2H),

2.52 (d, J=2.5Hz, 3 H), 2.42-2.37 (m, 2H), 2.31 (d, J=2.6 Hz, 3H), 1.64-1.54 (m, 2 H), 1.38 (dd, J =

13.1, 6.4 Hz, 2H),1.28-1.16 (m, 4H), 1.05-1.01 (m, 3H), 0.82-0.79 (m, 3 H) ppm.3C NMR (100 MHz,

CDCl;): 6 = 167.83, 165.15, 163.72, 152.25,140.42, 134.27, 129.17, 128.28, 123.80, 91.41, 80.03,

61.86,31.27,28.71, 27.92, 22.50, 22.45, 21.35, 19.43, 14.00, 13.64 ppm.

Ethyl 4-(4-Fluorophenyl)-6-methyl-2-(oct-1-ynyl)pyrimidine-5-carboxylate (5f): Yellow oil (331

mg, 90%). '"H NMR (400 MHz, CDCls): 8 = 7.64-7.51 (m, 2H), 7.04 (dd, J=11.9, 5.3 Hz, 2H), 3.71-

3.55 (m, 3H),2.39 (t, J= 7.3 Hz, 2H), 1.67-1.50 (m, 2H), 1.41-1.32 (m, 2H),1.23 (t, J = 6.9 Hz, 9H),

0.80 (d, J = 1.2 Hz, 3H) ppm. 3C NMR(100 MHz, CDCL;): & = 173.16, 168.23, 165.03, 162.54,

162.20,152.74, 133.33, 130.29, 130.21, 122.79, 115.67, 115.66, 115.44,90.99, 80.23, 52.56, 33.35,

31.14, 28.60, 27.83, 22.33, 21.45, 19.37,13.86 ppm.
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Ethyl 4-(4-Chlorophenyl)-6-methyl-2-(oct-1-ynyl)pyrimidine-5-carboxylate (5g): Yellow oil (350
mg, 91%). '"H NMR (400 MHz, CDCl;): & = 7.58-7.45 (m, 2H), 7.42-7.31 (m, 2H), 4.11-4.17 (m, 2H),
2.54 (d,J=1.2Hz, 3H), 2.40 (t, ] = 7.3 Hz, 2H), 1.65-1.54 (m, 2H), 1.43-1.34 (m, 2H), 1.28-1.19 (m,
4H), 1.07-1.03 (m, 3H), 0.85-0.76(m, 3H) ppm. C NMR (100 MHz, CDCl;): § = 167.43,
165.64,162.59, 152.33, 136.52, 135.59, 129.73, 128.75, 123.84, 92.04, 79.86,62.07, 31.27, 29.65, 28.72,

27.90, 22.56, 22.45, 19.44, 14.01,13.67 ppm.

o
“Xr D
Me” SN N

Ethyl 4-methyl-6-phenyl-2-(phenylamino)pyrimidine-5-carboxylate (7a): Colourless oil. 'H NMR
(400 MHz, CDCl3) 8 = 7.71 (s, 1H), 7.61-7.45 (m, 4H), 7.38-7.27 (m, 3H), 7.18 (t, J = 7.9 Hz, 2H),
6.92 (dd, J=11.4, 4.2 Hz, 1H), 4.00 (q, J = 7.1 Hz, 2H), 2.46 (s, 3H), 0.87 (t, J = 7.1 Hz, 3H). 13C
NMR (101 MHz, CDCl;) 6 = 168.41, 167.17, 165.73, 158.71, 139.01, 138.52, 129.60, 128.71, 128.23,

127.96, 122.57, 119.16, 116.93, 61.19, 22.88, 13.46 ppm.

Ethyl 4-methyl-6-phenyl-2-(p-tolylamino)pyrimidines-5-carboxylate (7b): Brown oil, 'H NMR

(400 MHz, CDCLy) & 7.67 (s, 1H), 7.64-7.56 (m, 2H), 7.50 (dd, J = 8.3, 1.5 Hz, 2H), 7.42 (dd, J = 4.3,

S15



2.6 Hz, 3H), 7.10 (d, J = 7.5 Hz, 2H), 4.12-4.06 (m, 2H), 2.55 (d, J = 1.8 Hz, 3H), 2.30 (s, 3H), 0.99-
0.95 (m, 3H). 3C NMR (101 MHz, CDCl;) 6 =168.48, 167.17, 165.76, 158.79, 138.62, 136.38, 132.19,

129.55, 129.22,128.21, 127.96, 119.42, 116.64, 61.15, 22.91, 20.70, 13.47 ppm.

)
EO” 7N m
Me \N)\H

Ethyl 4-methyl-6-phenyl-2-(o-tolylamino)pyrimidine-5-carboxylate (7c): Brown oil, 'H NMR (400
MHz, CDCl;) 6 =8.07 (d, J= 8.1 Hz, 1H), 7.61-7.46 (m, 2H), 7.35 (dd, /= 5.1, 1.8 Hz, 3H), 7.20-7.10
(m, 2H), 6.97 (dd, J= 8.5, 11.1 Hz, 2H), 4.02 (q, J = 7.1 Hz, 2H), 2.47 (s, 3H), 2.26 (s, 3H), 0.91 (t, J =
7.1 Hz, 3H). 13C NMR (101 MHz, CDCl3) 8 = 168.51, 167.26, 165.88, 159.09, 138.59, 136.98, 130.40,

129.63, 128.30, 127.99, 126.50, 121.51, 117.02, 61.23, 22.92, 18.16, 13.53 ppm.

0

Ethyl 2-(4-chlorophenylamino)-4-methyl-6-phenylpyrimidine-5-carboxylate (7d): Colourless oil.
'"H NMR (400 MHz, CDCl3) 8 =7.97 (s, 1H), 7.71-7.57 (m, 2H), 7.56-7.47 (m, 2H), 7.41 (d, /= 5.8 Hz,
3H), 7.24-7.17 (m, 2H), 4.11 (q, J = 7.1 Hz, 2H), 2.55 (s, 3H), 0.98 (dd, J=7.7, 6.6 Hz, 3H). 3C NMR
(101 MHz, CDCl;): 6 = 168.28, 167.24, 165.70, 158.53, 138.30, 137.63, 129.75, 128.60, 128.29,

127.95, 127.32, 120.40, 117.25, 61.30, 22.88, 13.52 ppm.

OMe
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Ethyl 4-(4-methoxyphenyl)-6-methyl-2-(phenylamino)pyrimidine-5-carboxylate (7e): Claybank oil,
'"H NMR (300 MHz, CDCl;) & = 7.56 (d, J= 10.1 Hz, 1H), 7.34 (d, J = 8.5 Hz, 4H), 7.06-6.95 (m, 2H),
6.72 (t,J=7.4 Hz, 1H), 6.68-6.61 (m, 2H), 3.88 (q, J = 7.1 Hz, 2H), 3.52 (s, 3H), 2.24 (s, 3H), 0.80 (t,
J = 7.1 Hz, 3H). 3C NMR (75 MHz, CDCl;) = 168.90, 166.83, 164.88, 161.05, 158.78, 139.26,

130.80, 129.77, 128.75, 122.55, 119.27, 116.67 , 113.75, 61.30, 55.28, 22.83, 13.75 ppm.

Cl

(o]
EO” N /@

M SN

H

Ethyl 4-(4-chlorophenyl)-6-methyl-2-(phenylamino)pyrimidine-5-carboxylate (7f): White solid,
m.p. 129-130 °C, 'H NMR (300 MHz, CDCl3) & = 7.54 (s, 1H), 7.46-7.27 (m, 4H), 7.19-7.14 (m, 2H),
7.09-7.04 (m, 2H), 6.87-6.75 (m, 1H), 3.98-3.86 (m, 2H), 2.42-2.26 (m, 3H), 0.92- 0.74 (m, 3H). 3C
NMR (75 MHz, CDCl;) 6 = 168.38, 167.60, 164.61, 158.92, 139.08, 137.15, 136.02, 129.62, 128.93,

128.65, 122.98, 119.50, 116.97, 61.52, 23.12, 13.78 ppm.
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4. NMR Spectra for products

'H and 3C Spectra of compound 3a (CDCl;, 400 MHz)
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'H and 3C Spectra of compound 3b (CDCl;, 400 MHz)
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H and BC Spectra of compound 3¢ (CDCl;, 400 MHz)

686°0
200 _‘W
GZO'}

VBET—
gToT—

L0k
5Th
erl ]
09k'y

L
56T L
882 L
B0EL
8zes
Z0p L
SipL
0292
L9l
9892
889 2
8928,
EEAa

Fooe

© 96
=£00
Togz

=16l

bgy
822
8L

Eir)

4.0 38 30 25 20 15 1.0 0.5

45

8.0 75 7.0 6.5 6.0

85

10.0

POEL—

8 hi~
g8z

£418—

hwmh
mm.mhv
ledd

STET I
Nmmm:f
bPBZ kAL
Si'BE L
LO0BZ L5
Nmmmf\
FELEL

YO LEL
ZhEeEl
LZBEL

EGESL
mmmwfw
fmmw,‘\
wqmmﬁ

-10

220 210 200 190 180 170 160 150 140 130 120 f11)1[] }1[][] 90 80 70 60 50 40 30 20 10
{Ppm

230

520



'H and BC Spectra of compound 3d (CDCl;, 400 MHz)
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IH and BC Spectra of compound 3e (CDCl;, 400 MHz)
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'H and BC Spectra of compound 3f (CDCl;, 400 MHz)
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'H and 13C Spectra of compound 3g (CDCl;, 400 MHz)
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'H and 1B3C Spectra of compound 3h (CDCl;, 400 MHz)

kEE—
8=

Fl¥
m:u/
LL¥
6l ¥

B

rooe

=00'€
Fhls

=00¢

=907
rzoe
Fooz

Fooz

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 {ppm)

95

10.5

gLel—
3¢1T
2] NNM

2L 18—

_i\.mw_;__
_\wwm:,_
P ecl-
285821

LLeTL
LEOELE
0g mmiw
£TLEL
Braa I

PEEgLn
BSEIL =
LS9 Q
£98al

-10

80 70 B0 50 40 30 20 10

80

110

190 170 150 130
1 (ppm)
S25

210

230



'H and BC Spectra of compound 3i (CDCl;, 400 MHz)
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'H and 13C Spectra of compound 3j (CDCl;, 400 MHz)
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'H and 1B3C Spectra of compound 3k (CDCl;, 400 MHz)
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'H and BC Spectra of compound 31 (CDCl;, 400 MHz)
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'H and 3C Spectra of compound 5a (CDCl;, 400 MHz)

— O P 0 P v D0 T & L= - - O —
RBEBSS 35! fags & &858
. P R | ~
f
r |
[
|
A 4 {
[
L L)\_JL\ ,]
e N i iy
8 =z 2 2 3
- @O o o o
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
£1 (ppm}

=232 = A RERRE8 w 5 2 =1
583 I 5BURRERIX 2g 5 8§ o
N2 SSSA v I I

230 220 210 200 190 180 170 160 150 140 130 120{1110 )10'0 % 80 70 60 50 40 30 20 10 0 -0

S30



'H and 13C Spectra of compound 5b (CDCl;, 400 MHz)
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'H and 3C Spectra of compound 5¢ (CDCl;, 400 MHz)
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'H and 1BC Spectra of compound 5d (CDCl;, 400 MHz)
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'H and BC Spectra of compound 5e (CDCl;, 400 MHz)
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'H and 3C Spectra of compound 5f (CDCl;, 400 MHz)
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'H and 3C Spectra of compound 5g (CDCl;, 400 MHz)
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'H and 3C Spectra of compound 7a (CDCl;, 400 MHz)

980
LE0
BE0-

oty

LBE
BEE
L
ENE

60
L6 a1
R
]

G111
GIVE

FE LA

07

BLLY—

SR OLLY
E.m:J__“.
Leeied
SELEE b
L Mwm._.uw
Lrezi
OWEZE

TCEEL

_,_”_.m.rv

LEgst~
TS

T
LRaE—

I |

210

180 470 60 % 140 130 4Z0 5|{1-qu 1I'Z'IIZ!I an &0 70 B0 50 40 320 20 0

1490

S37



'H and 1B3C Spectra of compound 7b (CDCl;, 400 MHz)
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'H and 3C Spectra of compound 7¢ (CDCl;, 400 MHz)
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'H and 3C Spectra of compound 7d (CDCl;, 400 MHz)
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'H and 3C Spectra of compound 7e (CDCl;, 400 MHz)
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'H and 3C Spectra of compound 7f (CDCl;, 400 MHz)
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