
1 

 

Supporting Information 
 

New Journal of Chemistry 

Synthesis of Novel Fused Chromone-Pyrimidine Hybrids and 2, 4, 5-Trisubstituted 

Pyrimidine Derivatives via the ANRORC Rearrangement 

 
M. Sambaiah

a,b 
, K. Raghavulu

a
, K. Shiva Kumar 

b
, Satyanarayana Yennam 

a 
& 

Manoranjan Behera*
a
 

a
Chemistry services, GVK Biosciences Pvt. Ltd., Survey No’s: 125 (part) & 126, IDA Mallapur, 

Hyderabad-500076, Telangana State, India 
 

b
Department of Chemistry, GITAM University, Hyderabad Campus, Rudraram Village, 

patancheru Mandal, Sangareddy Dist., 502329, Telangana state, India 

E-mail:Manoranjan.behera@gvkbio.com; Tel: +040 67483507 

 

 

Contents 

1. General 2 

2. General Experimental procedure for compounds 3a&7a 3-5 

3. Analytical Data for compounds 3b-5d 5-6 

4. Analytical Data for compounds 7b-8t 7-19 

5. Spectral data 20-298 

Electronic Supplementary Material (ESI) for New Journal of Chemistry.
This journal is © The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2017

mailto:Manoranjan.behera@gvkbio.com


2 

 

 

 

 
1. General 

Dry solvents were purchased from chemical suppliers and used without further purification. 

Analytical thin-layer chromatography (TLC) was  performed on commercially available    Merck 

TLC Silica gel 60 F254. Silica gel column chromatography was performed on silica gel 60 

(spherical 100-200 µm). IR spectra were recorded on Perkin-Elmer FT/IR-4000 using ATR.
1
H 

NMR spectra were recorded on Varian-400 (400 MHz) spectrometer. Chemical shifts of 
1
H  

NMR spectra were reported relative to tetra methyl silane (
13

C NMR spectra were recorded on 

Varian-400  (100 MHz)  spectrometer.  Chemical  shifts  of  
13

C NMR  spectra were reported   to 

relative to CDCl3 (77.16) and DMSO-d6 (39.5). Splitting patterns were reported as s, singlet; d, 

doublet; t, triplet; q, quartet; m, multiplet; br, broad. 
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Experimental Procedure for the Preparation of 2-acetylphenyl benzoate (3a): 

To a stirred solution of 2-hydoxy acetophenone (1a) (2 g, 14.68 mmol)  in  

pyridine (3 ml) was added benzoyl chloride (2a) (2.9 g, 20.56 mmol) at 0 
0
C and 

the reaction mixture was stirred at RT for 1h. The progress of the reaction was 

monitored by TLC (5% Ethyl acetate in petroleum ether) showed completion of 

the reaction. After completion of the reaction; the reaction mixture was poured in 

to ice cold 1N HCl (70 ml) and stirred at RT for 2 h. The solid was filtered and 

washed with water and dried under vacuum to give the crude product. The crude 

product was washed with n-pentane to afford the pure compound 3a (3 g, 85%) as 

an off white solid. 
1
H NMR (400 MHz, CDCl3): δ = 8.22 (d, 2H), 7.87 (d, 1H), 

7.68 (m, 1H), 7.56 (m, 3H), 7.39 (t, 1H), 7.25 (m, 1H), 2.54 (s, 3H). MS (EI):  m/z 

240 (M+1,100). 

 

 

Experimental Procedure for the Preparation of 1-(2-hydroxyphenyl)-3- phenylpropane-1,3- 

dione (4a): 

To a stirred solution of compound 3a (2.7g, 11.25mmol) in pyridine (10 ml) was 

added NaOH powder (675 mg, 16.87 mmol) at 50 
0
C and the reaction mixture  

was stirred at the same temperature for 1h. The reaction mixture became thick 

solid. The progress of the reaction was monitored by TLC (10% Ethyl acetate in 

petroleum  ether)  showed  completion  of  the  reaction.  After  completion  of the 

reaction; the reaction mixture was acidified with 20 % acetic acid solution and 

stirred at RT for 3 h. The yellow coloured solid was filtered and washed with 

water and dried under vacuum to afford the pure compound 4a (2.4 g, 90%) as a 

yellow coloured solid. 
1
H NMR (400 MHz, CDCl3): δ = 15.54 (s, 1H), 12.09 (s, 

1H), 7.93 (m, 2H), 7.78 (dd, 1H), 7.75 (m, 1H), 7.50 (m, 3H), 7.01 (dd, 1H), 6.90 

(t, 1H), 6.85 (s, 1H). MS (EI): m/z 240 (M+1,100). 

(Note: compound 4 1H-NMR shows keto enol form) 

 

 

Experimental Procedure for the Preparation of 3-benzoyl-4H- chromen- 4-one (5a): 

To a stirred solution of compound 4a (6 g, 25.00 mmol) in toluene (60 ml) was 

added DMF-DMA (17 ml, 75.00 mmol) at 5 
0
C and the reaction mixture was 
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heated to 80 
0
C for 1h. The progress of the reaction was monitored by TLC (10% 

Ethyl acetate in petroleum ether) showed completion of the reaction. After 

completion of the reaction; the reaction mixture was evaporated to afford the 

crude compound which was purified by silica gel column chromatography (15 % 

EtOAc/petroleum ether) to gave the pure compound 5a (5.5 g, 88%) as an off 

white solid. 
1
H NMR (400 MHz, CDCl3): δ = 8.38 (m, 2H), 7.87 (dd, 2H), 7.76 (t, 

1H), 7.57 (m, 2H), 7.48 (m, 3H). MS (EI): m/z 250 (M+1,100). 

 

 

2, 4-diphenylpyrimidin-5-yl)(2-hydroxyphenyl)methanone (8a): 

25 % NaOMe (0.8 ml, 3.6 mmol) in methanol was taken in methanol  

under N2 atm, to this compound 6a (0.313 g, 2.00 mmol) was added at RT 

and stirred for 5 min. Then compound 5a was added and stirred the 

reaction mixture at RT for 16 h. The progress of the reaction was 

monitored by TLC (20% Ethyl acetate in petroleum ether) showed 

completion of the reaction. After completion of the reaction; the reaction 

mixture evaporated to afford the crude compound which was purified by 

silica gel column chromatography (5 % EtOAc/petroleum ether) to gave 

the pure compound 8a (0.150 g, 21%) as an off white solid. M.p.  129-133 

°C. 
1
H NMR (400 MHz, CDCl3): δ = 11.90 (s, 1H), 8.87 (s, 1H),8.64   (m, 

2H), 7.76  (dd, 2H),7.56  (m, 3H),  7.39  (m, 4H),  7.36 (d,  1H),  7.01 (dd, 

1H), 6.72 (t, 1H).  IR  (KBr, cm
−1

): 3227, 3058, 1971, 1621, 1549,    1419, 

1332, 1240, 922, 742, 692. 
13

C NMR (100 MHz, DMSO-d6) = 196.3, 

163.3, 159.3, 156.9, 136.8, 136.8, 136.5, 136.0, 131.4, 130.9, 130.2, 130.2, 

129.0, 129.0, 128.8, 128.4, 128.4, 128.1, 128.1, 122.3, 122.3, 119.3, 117.3. 

MS (EI): m/z 352 (M+1,100), HRMS: (ESI): Calcd for: C23H16N2O2 

[M+H]: 353.1212; Found: 353.1320 

 

Experimental Procedure for the Preparation of 2, 5-diphenyl-5H-chromeno [4, 3-d] pyrimidin- 

5-ol (7a): 

Elution of the column with 10% EtOAc/petroleum ether to gave the pure 

compound 7a (0.400 g, 57%) as an off white solid. M.p. 171-175 °C. 
1
H 
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NMR (400 MHz, DMSO-d6): δ = 8.52 (m, 3H), 8.31 (d, 2H), 7.62 (m, 

6H), 7.48 (m, 3H), 7.27 (t, 1H), 7.17 (d, 1H). IR (KBr, cm
−1

): 3469,  3169, 

1757,  1598,  1552,  1418,  1048,  957,  753,  692.  
13

C  NMR  (100  MHz, 

CD3COCD3)  =  164.8,  156.6,  155.8,  154.5,  142.5,  138.4,  131.7, 131.9, 

134.5, 131.9, 129.8, 129.7, 129.5, 129.1, 127.9, 126.2, 125.8, 125.3, 123.2, 

121.0, 120.8, 119.1, 99.9. MS (EI): m/z 352 (M+1,100), HRMS: (ESI): 

Calcd for: C23H16N2O2 [M+H]: 353.1212; Found: 353.1316 

 
We confirmed the compounds 7a & 8a by 1H-NMR, N

15
-HMBC, NOE, HMBC, HSQC, 

LC-MS and HRMS data 

Note: Similarly we prepared the compounds (1 to 20) using the above general procedures in 

quantitative yield. 

 
 

2- acetyl-4, 6-dichlorophenyl benzoate (3b): 

1
H NMR (400 MHz, CDCl3): δ = 8.21  (dd, 2H), 7.60    (m,  3H),  7.50(m, 

2H), 2.52 (s, 3H). MS (EI): m/z 307 (M-1,100). 

 

 

 
 

1-(3,5-dichloro-2-hydroxyphenyl)-3-phenylpropane-1,3-dione(4b): 

1
H NMR (400 MHz, CDCl3): δ = 15.3 (s, 1H), 12.72 (d, 2H), 7.95 (m, 

2H),  7.60  (m,  6H),  6.77  (s,  1H),  2.65  (s,  2H).  MS  (EI):  m/z       307 

(M+1,100). (Note: compound 4a 1H-NMR showed keto enol form) 

 

 

3- benzoyl-6,8-dichloro-4H-chromen-4-one (5b ): 

1
H NMR (400 MHz, CDCl3): δ = 8.33 (s, 1H), 8.12 (d, 1H), 7.83 (m,  2H), 

7.79 (d, 1H), 7.62 (m, 1H), 7.48 (m, 2H). MS (EI): m/z 318 (M+1,100). 

 

 
2- acetyl-4-methylphenyl benzoate (3c): 
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1
H NMR (400 MHz, CDCl3): δ = 8.21 (m, 2H), 7.65 (m, 2H), 7.52 (m, 

2H), 7.37 (m, 1H), 7.12 (d, 1H), 2.52 (s, 3H).2.42 (s, 3H). MS (EI): m/z 

254 (M-1,100). 

 

 

1-(2-hydroxy-5-methylphenyl)-3-phenylpropane-1,3-dione (4c): 

1
H NMR (400 MHz, CDCl3): δ = 15.6 (s, 1H), 11.90 (s, 1H), 7.94 (d, 2H), 

7.51 (m, 5H), 7.27 (m, 1H), 6.92 (d, 1H), 2.3 (s, 3H). MS (EI): m/z 254 

(M+1,100) (Note: compound 4a 1H-NMR shows keto enol form) 

 

 

3- benzoyl-6-methyl-4H-chromen-4-one (5c ): 

1
H NMR (400 MHz, CDCl3): δ = 8.27 (s, 1H), 8.04 (d, 1H), 7.85 (m, 2H), 

7.57 (m, 2H), 7.44 (m, 3H), 2.47 (s, 3H). MS (EI): m/z 264 (M+1,100). 

 

 

 
 

2-acetyl-4-methylphenyl 3, 4, 5-trimethoxybenzoate (3d): 

1
H NMR (400 MHz, CDCl3): δ = 7.65 (d, 1H), 7.46 (s, 2H), 7.38 (m,  1H), 

7.12 (d, 1H), 3.94 (s, 9H). 2.54 (s, 3H), 2.42 (s, 3H). MS (EI): m/z 344 (M- 

1,100). 

 

 

 

1-(2-hydroxy-5-methylphenyl)-3-(3,4,5-trimethoxyphenyl)propane-1,3-dione (4d ): 

1
H NMR (400 MHz, CDCl3): δ = 15.92 (s, 1H), 11.9 (s, 1H), 7.50 (d, 1H), 

7.27 (d, 1H), 7.20 (m, 2H), 6.95 (m, 1H), 6.7 (d, 1H), 3.95 (s, 9H). 2.25 

(s, 3H). MS (EI): m/z 344 (M+1,100). (Note: compound 4a 1H-NMR 

shows keto enol form) 

 

6-methyl-3-(3,4,5-trimethoxybenzoyl)-4H-chromen-4-one (5d ): 

1
H NMR (400 MHz, CDCl3): δ = 8.23 (s, 1H), 8.04 (d, 1H), 7.54 (m,  1H), 

7.45 (d, 1H), 7.13 (s, 2H), 3.93 (s, 3H). 3.86 (s, 6H), 2.48 (s, 3H). MS  

(EI): m/z 354 (M+1,100). 
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2-methyl-5-phenyl-5H-chromeno [4, 3-d] pyrimidin-5-ol (7b): 

M.p. 207-211 °C. 
1
H NMR (400 MHz, DMSO-d6): δ = 8.28 (d, 1H), 8.27 

(s, 1H), 8.17 (s, 1H), 7.55 (m, 3H), 7.45 (m, 3H), 7.20 (t, 1H), 7.11 (d, 

1H), 2.68 (s, 3H).  IR  (KBr, cm
−1

): 3061, 2781, 2604, 1823, 1600,    1582, 

1427, 1232, 1056, 944, 761, 696. 
13

C NMR (100 MHz, DMSO-d6) = 

167.4, 154.9, 154.4, 152.5, 141.4, 133.5, 128.9, 128.7, 128.5, 128.1, 126.6, 

124.48, 124.3, 122.6, 119.0, 117.9, 98.6, 25.7. MS (EI): m/z 290 

(M+1,100), HRMS: (ESI): Calcd for C18H14N2O2 [M+H]: 291.1055; 

Found: 291.1155. 

 

(2-hydroxyphenyl)(2-methyl-4-phenylpyrimidin-5-yl) methanone (8b): 

M.p. 104-108 °C. 
1
H NMR (400 MHz, CDCl3): δ = 11.84 (s, 1H), 8.72 (s, 

1H), 7.62 (d, 2H), 7.43 (t, 1H), 7.30 (m, 3H), 7.17 (d, 1H), 6.95 (d, 1H), 

6.68 (t, 1H), 2.90 (s, 3H). IR (KBr, cm
−1

): 3400, 3051, 2921, 1967,   1821, 

1627, 1427, 1031, 925, 796, 752, 694. 
13

C NMR (100 MHz, CDCl3) = 

200.5, 169.4, 163.8, 163.0, 156.6, 137.3, 136.6, 132.5, 130.5, 130.1, 128.9, 

128.8, 128.7, 127.7, 119.3, 119.9, 118.4, 26.3. MS (EI): m/z 290 

(M+1,100), HRMS: (ESI): Calcd for C18H14N2O2 [M+H]: 291.1055; 

Found: 291.1121. 

 

2-(2-methoxyphenyl)-5-phenyl-5H-chromeno [4, 3-d] pyrimidin-5-ol (7c): 

M.p. 181-185 °C. 
1
H NMR (400 MHz, DMSO-d6): δ = 8.30 (m, 3H), 7.76 

(m, 3H), 7.50 (t, 1H), 7.48 (m, 4H), 7.20 (m, 3H), 7.07 (t, 1H), 3.79 (s, 

3H). IR (KBr, cm
−1

): 3237, 3067, 2943, 2837, 2622, 1956, 1817, 1579, 

1389, 1258, 1227, 1047, 1023, 966, 946, 749, 699. 
13

C NMR (100 MHz, 

DMSO-d6)  =  165.0,  157.4,  154.8,  154.4,  152.6,  141.3,  133.6,   131.0, 

130.9, 128.8, 128.2, 128.2, 128.2, 128.1, 126.7, 124.6, 124.5, 122.1, 120.2, 

119.1, 117.9, 112.4, 98.6, 55.8. MS (EI): m/z 382 (M+1,100), HRMS: 

(ESI): Calcd for C24H18N2O3 [M+H]: 383.1317; Found: 383.1849. 

 
(2-hydroxyphenyl)(2-(2-methoxyphenyl)-4-phenylpyrimidin-5-yl) methanone (8c): 
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M.p. 90-94 °C. 
1
H NMR (400 MHz, CDCl3): δ = 11.90 (s, 1H), 8.91 (s, 

1H), 7.95 (m, 1H), 7.70 (m, 2H), 7.49 (m, 2H), 7.37 (m, 4H), 7.17 (m, 

2H), 7.02 (d, 1H), 6.72 (t, 1H).3.96 (s, 3H).  IR (KBr, cm
−1

): 3422,   3039, 

2926, 2837, 1623, 1425, 1248, 1025, 926, 772, 746, 691. 
13

C NMR (100 

MHz, CDCl3) = 200.6, 166.4, 163.8, 163.1, 158.1, 156.6, 137.3, 136.8, 

132.7, 132.1, 131.7, 130.5, 129.2, 128.7, 128.5, 127.9, 127.5, 127.5, 120.7, 

119.4, 119.2, 118.5, 112.2, 56.1. MS (EI): m/z 382 (M+1,100), HRMS: 

(ESI): Calcd for C24H18N2O3 [M+H]: 383.1317; Found: 383.1379. 

 

2-(3-chlorophenyl)-5-phenyl-5H-chromeno [4, 3-d] pyrimidin-5-ol (7d): 

M.p. 157-161 °C. 
1
H NMR (400 MHz, DMSO-d6): δ = 8.50 (m, 3H), 8.21 

(d, 2H), 7.60 (m, 5H), 7.46 (m, 3H), 7.28 (t, 1H), 7.18 (d, 1H). IR (KBr, 

cm
−1

): 3068, 2925, 2764, 2609, 1955, 1571, 1385, 1225, 1047, 973, 751, 

699. 
13

C NMR (100 MHz, DMSO-d6) = 161.6, 155.5, 154.6, 153.2, 141.2, 

138.9, 133.9, 133.6, 130.8, 130.7, 128.8, 128.8, 128.1, 128.1, 127.4, 126.6, 

126.5, 125.6, 124.8, 122.2, 118.9, 117.9, 98.6. MS (EI): m/z 386 

(M+1,100), HRMS: (ESI): Calcd for C23H15ClN2O2 [M+H]: 387.0822; 

Found: 387.0938. 

 

(2-(3-chlorophenyl)-4-phenylpyrimidin-5-yl)(2-hydroxyphenyl)methanone (8d): 

M.p. 121-125 °C. 
1
H NMR (400 MHz, CDCl3): δ = 11.86 (s, 1H), 8.87 (s, 

1H), 8.62 (d, 1H), 8.51 (m, 1H), 7.73 (m, 2H), 7.48 (m, 6H), 7.24 (m, 1H), 

7.00 (d, 1H), 6.70 (t, 1H). IR (KBr, cm
−1

): 3061, 3033, 2383, 1943,   1893, 

1680, 1550, 1421, 1217, 926, 755, 677. 
13

C NMR (100 MHz, CDCl3) = 

200.3, 164.1, 163.8, 163.1, 157.2, 138.5, 137.4, 136.6, 134.8, 132.5, 131.4, 

130.8, 129.9, 129.9, 129.1, 129.0, 128.8, 128.7, 128.5, 126.8, 119.3, 119.2, 

118.5. MS (EI): m/z 386 (M+1,100), HRMS: (ESI): Calcd for 

C23H15ClN2O2 [M+H]: 387.0822; Found: 387.0919. 

 
2-(4-fluorophenyl)-5-phenyl-5H-chromeno [4, 3-d] pyrimidin-5-ol (7e): 
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M.p. 182-186 °C. 
1
H NMR (400 MHz, DMSO-d6): δ = 8.57 (m, 2H), 8.49 

(m, 1H), 8.29 (s, 2H), 7.62 (m, 3H), 7.45 (m, 3H), 7.41 (m, 2H).7.27 (t, 

1H), 7.16 (d, 1H). IR (KBr, cm
−1

): 3533, 3413, 2770, 2607, 1895, 1578, 

1393, 1228, 1034, 950, 759, 690. 
13

C NMR (100 MHz, DMSO-d6) = 

165.3, 162.9 (C-F), 162.1, 155.4, 154.6, 153.1, 141.3, 133.8, 133.3, 133.3, 

130.4, 130.3, 128.8, 128.1, 126.6, 125.0, 124.7, 122.1, 119.0, 117.9, 115.7, 

115.5, 98.6. MS (EI): m/z 370 (M+1,100), HRMS: (ESI): Calcd for 

C23H15FN2O2 [M+H]: 371.1118; Found: 371.1231. 

 
(2-(4-fluorophenyl)-4-phenylpyrimidin-5-yl)(2-hydroxyphenyl)methanone (8e): 

M.p. 166-170 °C. 
1
H NMR (400 MHz, CDCl3): δ = 11.88 (s, 1H), 8.85 (s, 

1H), 8.64 (m, 2H), 7.72 (m, 2H), 7.40 (m, 4H), 7.25 (m, 3H), 7.00 (d, 1H), 

6.70 (t, 1H).  IR (KBr, cm
−1

): 3455, 3066, 3028, 1907, 1610, 1557,   1423, 

1330, 1217, 924, 758, 677. 
13

C NMR (100 MHz, CDCl3) = 200.5,   166.4, 

164.1, 164.0, 163.9, 163.0 (C-F), 157.2, 137.3, 136.8, 132.9, 132.9, 132.5, 

131.0, 130.9, 130.7, 129.1, 128.7, 128.0, 119.4, 119.1, 118.5, 115.8, 115.6. 

MS (EI): m/z 370 (M+1,100), HRMS: (ESI): Calcd for C23H15FN2O2 

[M+H]: 371.1118; Found: 371.1272. 

 

5-phenyl-2-(4-(trifluoromethyl)phenyl)-5H-chromeno [4, 3-d] pyrimidin-5-ol (7f): 

M.p. 184-188 °C. 
1
H NMR (400 MHz, DMSO-d6): δ = 8.71 (d, 2H), 8.52 

(m, 1H), 8.36 (d, 2H), 7.94 (d, 2H), 7.63 (m, 3H), 7.46 (m, 3H), 7.29 (t, 

1H), 7.18 (t, 1H). IR (KBr, cm
−1

): 3528, 3065, 2922, 1807, 1578, 1391, 

1323, 1126, 950, 855, 762, 694. 
13

C NMR (100 MHz, DMSO-d6) = 161.6, 

155.6, 154.6, 153.3, 141.2, 140.5, 133.9, 131.0 (C-F), 130.7, 130.5, 128.8, 

128.6,  128.5,  128.1,  126.6,  125.8,  125.6,  125.2,  124.7  (C-F3),   123.0, 

122.2, 118.9, 118.0, 98.6. MS (EI): m/z 420 (M+1,100), HRMS: (ESI): 

Calcd for C24H15F3N2O2 [M+H]: 421.1086; Found: 421.1137. 

 
(2-hydroxyphenyl)(4-phenyl-2-(4-(trifluoromethyl)phenyl)pyrimidin-5-yl)methanone (8f): 
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M.p. 194-198 °C. 
1
H NMR (400 MHz, CDCl3): δ = 11.85 (s, 1H), 8.90 (s, 

1H), 8.74 (d, 2H), 7.76 (m, 4H), 7.40 (m, 4H), 7.24 (m, 1H), 7.02 (d,  1H), 

6.71 (t, 1H).  IR (KBr, cm
−1

): 3233, 3064, 3034, 2928, 1628, 1553,   1423, 

1320, 1111, 926, 856, 662. 
13

C NMR (100 MHz, CDCl3) = 200.3,    164.1, 

163.7, 163.1, 157.3, 139.9, 137.5, 136.6, 133.1, 132.8, 132.4, 130.8 (C-F), 

129.1,  129.0,  128.8,  128.8,  128.8,  125.6  (C-F3),  125.6,  125.3,   122.6, 

119.3, 119.2, 118.6.  MS (EI): m/z 420 (M+1,100), HRMS: (ESI):    Calcd 

for C24H15F3N2O2 [M+H]: 421.1086; Found: 421.1143. 

 

 
7, 9-dichloro-2, 5-diphenyl-5H-chromeno [4, 3-d] pyrimidin-5-ol (7g): 

M.p. 210-213 °C. 
1
H NMR (400 MHz, DMSO-d6): δ = 8.72 (s, 1H), 8.54 

(m, 2H), 8.45 (m, 2H), 7.91 (d, 1H), 7.63 (m, 2H), 7.57 (m, 3H), 7.48   (m, 

3H). IR (KBr, cm
−1

): 3439, 3172, 3066, 2920, 1579, 1533, 1442, 1228, 

1045, 952, 771, 692. 
13

C NMR (100 MHz, DMSO-d6) = 163.4, 161.5, 

156.0, 151.5, 149.2, 147.6, 140.5, 136.3, 132.7, 131.4, 129.1, 128.8, 128.5, 

128.4, 128.3, 128.1, 128.1, 126.6, 126.6, 126.1, 123.1, 122.9, 121.9. MS 

(EI): m/z 420 (M+1,100), HRMS: (ESI): Calcd for C23H14Cl2N2O2 [M+H]: 

421.0432; Found: 421.0483. 

 

(2,4-dichloro-6-hydroxyphenyl)(2,4-diphenylpyrimidin-5-yl)methanone (8g): 

M.p. 123-127 °C. 
1
H NMR (400 MHz, CDCl3): δ = 12.26 (s, 1H), 8.91 (s, 

1H), 8.64 (m, 2H), 7.68 (m, 2H), 7.55 (m, 3H), 7.45 (m, 4H), 7.06 (d, 1H). 

IR (KBr, cm
−1

): 3330, 3063, 2923, 2853, 1625, 1551, 1424, 1316, 1220, 

967, 866, 740, 683. 
13

C NMR (100 MHz, CDCl3) = 199.7, 165.7, 164.4, 

157.5, 157.2, 136.7, 136.5, 136.4, 131.9, 131.0, 129.9, 129.1, 128.9, 128.9, 

128.9, 128.9, 128.9, 128.8, 128.7, 127.2, 124.0, 123.6, 120.2. MS (EI): m/z 

420 (M+1,100), HRMS: (ESI): Calcd for C23H14Cl2N2O2 [M+H]: 

421.0432; Found: 421.0549. 

 
 

9-methyl-2,5-diphenyl-5H-chromeno [4, 3-d] pyrimidin-5-ol (7h): 
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M.p. 186-190 °C. 
1
H NMR (400 MHz, DMSO-d6): δ = 8.52 (m, 2H), 8.29 

(m, 2H), 8.22 (s, 1H), 7.60 (m, 5H), 7.40 (m, 4H), 7.05 (d, 1H), 2.42 (s, 

3H).  IR  (KBr, cm
−1

): 3181, 3060, 2914, 2855, 2767, 1899,    1582,  1436, 

1228,  1034,  764, 693. 
13

C  NMR  (100 MHz, DMSO-d6) =  163.0, 155.3, 

153.2, 152.5, 141.4, 136.8, 134.5, 131.0, 128.7, 128.7, 128.6, 128.6, 128.1, 

127.9, 127.9, 126.6, 125.2, 125.2, 124.5, 124.4, 118.8, 117.8, 98.5, 20.3. 

MS (EI): m/z 366 (M+1,100), HRMS: (ESI): Calcd for C24H18N2O2 

[M+H]: 367.1368; Found: 367.0568. 

 

(2,4-diphenylpyrimidin-5-yl)(2-hydroxy-5-methylphenyl)methanone (8h): 

M.p. 110 -114 °C. 
1
H NMR (400 MHz, CDCl3): δ = 11.73 (s, 1H), 8.87 (s, 

1H), 8.64 (m, 2H), 7.74 (m, 2H), 7.55 (m, 3H), 7.40 (m, 3H), 7.01 (d, 1H), 

7.015 (s, 1H), 6.95 (d, 1H), 2.09 (s, 3H). IR (KBr, cm
−1

): 3057, 2920, 

2861, 1634, 1550, 1478, 1334, 1242, 1197, 952, 740, 684. 
13

C NMR   (100 

MHz, CDCl3) = 200.3, 165.1, 164.1, 161.1, 157.3, 138.4, 137.0, 136.7, 

132.1, 132.3, 132.4, 131.5, 131.6, 129.1, 128.7, 128.7, 128.7, 128.7, 128.6, 

128.4, 128.2, 119.0, 118.2, 20.1. MS (EI): m/z 366 (M+1,100), HRMS: 

(ESI): Calcd for C24H18N2O2 [M+H]: 367.1368; Found: 367.1483. 

 

2,9-dimethyl-5-phenyl-5H-chromeno [4, 3-d] pyrimidin-5-ol (7i): 

M.p. 226-230 °C. 
1
H NMR (400 MHz, DMSO-d6): δ = 8.08 (m, 3H), 7.54 

(m, 2H), 7.40 (m, 4H), 7.02 (d, 1H), 2.67 (s, 3H), 2.36 (s, 3H). IR (KBr, 

cm
−1

): 3179, 3065, 2920, 2855, 1623, 1563, 1447, 1046, 962, 761, 699. 

13
C NMR (100 MHz, DMSO-d6) = 167.3, 154.8, 152.7, 152.4, 141.5, 

134.2, 131.0, 128.7, 128.6, 128.6, 128.0, 126.6, 124.4, 124.2, 118.7, 117.7, 

98.5, 25.7, 20.2. MS (EI): m/z 304 (M+1,100), HRMS: (ESI): Calcd for 

C19H16N2O2 [M+H]: 305.1212; Found: 305.1272. 

 
 

(2-hydroxy-5-methylphenyl)(2-methyl-4-phenylpyrimidin-5-yl)methanone (8i): 

M.p. 152-156 °C. 
1
H NMR (400 MHz, CDCl3): δ = 11.67 (s, 1H), 8.71 (s, 

1H), 7.60 (m, 2H), 7.35 (m, 3H), 7.25 (m, 1H), 6.94 (s, 1H), 6.90 (d,  1H), 
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2.90 (s, 3H), 2.10 (s, 3H). IR (KBr, cm
−1

): 3439, 3052, 2919, 1637,   1555, 

1430, 1328, 1195, 953, 840, 745, 692. 
13

C NMR (100 MHz, CDCl3) = 

200.2, 169.4, 164.0, 161.0, 156.7, 138.4, 136.8, 132.1, 130.1, 128.9, 128.8, 

128.8, 128.7, 128.3, 127.8, 118.9, 118.2, 26.3, 20.1. MS (EI): m/z 304 

(M+1,100), HRMS: (ESI): Calcd for C19H16N2O2 [M+H]: 305.1212; 

Found: 305.1298. 

 

2-(2-methoxyphenyl)-9-methyl-5-phenyl-5H-chromeno [4 ,3-d] pyrimidin-5-ol (7j): 

M.p. 150-154 °C. 
1
H NMR (400 MHz, DMSO-d6): δ = 8.20 (d, 2H), 8.09 

(s, 1H), 7.61 (m, 3H), 7.30 (m, 8H), 3.90 (s, 3H), 2.40 (s, 3H). IR (KBr, 

cm
−1

): 3500, 3176, 3055, 2924, 2839, 1585, 1446, 1396, 1249, 960, 754, 

692. 
13

C NMR (100 MHz, DMSO-d6) = 165.0, 157.3, 154.7, 152.8, 152.4, 

141.4, 134.3, 131.0, 130.9, 130.8, 128.7, 128.7, 128.4, 128.2, 128.1, 126.6, 

124.6, 124.4, 120.2, 118.8, 117.8, 112.3, 98.5, 55.7, 20.2. MS (EI): m/z 

396 (M+1,100), HRMS: (ESI): Calcd for C25H20N2O3 [M+H]: 397.1474; 

Found: 397.1591. 

 

(2-hydroxy-5-methylphenyl)(2-(2-methoxyphenyl)-4-phenylpyrimidin-5-yl)methanone (8j): 

1
H NMR (400 MHz, CDCl3): δ = 11.67 (s, 1H), 8.90 (s, 1H), 7.98 (d, 1H), 

7.69 (d, 2H), 7.48 (t,1H), 7.35 (m, 3H), 7.25 (m, 1H), 7.12 (m, 3H), 6.91 

(d, 1H), 3.97 (s, 3H), 2.10 (s, 3H). IR (KBr, cm
−1

): 3448, 3055, 2922, 

2364, 1653, 1558, 1479, 1323, 1136, 942, 750, 686. 
13

C NMR (100  MHz, 

CDCl3) =  200.3, 164.0, 161.1, 158.2, 156.7, 138.5, 137.0, 132.3,    132.2, 

131.8, 131.7, 130.4, 130.3, 129.1, 128.6, 128.5, 128.4, 128.4, 127.7, 120.8, 

119.0, 118.3, 112.3, 56.2, 20.2. MS (EI): m/z 396 (M+1,100), HRMS: 

(ESI): Calcd for C25H20N2O3 [M+H]: 397.1474; Found: 397.1567. 

 

2-(3-chlorophenyl)-9-methyl-5-phenyl-5H-chromeno [4, 3-d] pyrimidin-5-ol (7k): 

M.p. 190-194 °C. 
1
H NMR (400 MHz, DMSO-d6): δ = 8.50 (m, 2H), 8.30 

(m, 3H), 7.63 (m, 4H), 7.45 (m, 4H), 7.07 (d, 1H), 2.42 (s, 3H). IR (KBr, 

cm
−1

): 3205, 3072, 2920, 1581, 1446, 1388, 1220, 1037, 987, 763, 756, 
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692. 
13

C NMR (100 MHz, DMSO-d6) = 161.6, 155.4, 153.4, 152.5, 141.3, 

138.9, 134.7, 133.6, 131.2, 130.8, 130.7, 128.8, 128.7, 128.1, 128.1, 127.3, 

126.6, 126.5, 125.7, 124.5, 118.6, 117.8, 98.5, 20.3. MS (EI): m/z 400 

(M+1,100), HRMS: (ESI): Calcd for C24H17ClN2O2 [M+H]: 401.0979; 

Found: 401.1052. 

 

(2-(3-chlorophenyl)-4-phenylpyrimidin-5-yl)(2-hydroxy-5-methylphenyl)methanone  (8k): 

M.p. 158-162 °C. 
1
H NMR (400 MHz, CDCl3): δ = 11.63 (s, 1H), 8.87 (s, 

1H), 8.63 (t, 1H), 8.52 (m, 1H), 7.72 (m, 2H), 7.51 (m, 2H), 7.41 (m,  3H), 

7.23 (d, 1H),  6.98 (d,  1H), 6.91 (d,  1H),  2.05 (s, 3H).  IR (KBr,    cm
−1

): 

3034, 2920, 2854, 1674, 1593, 1425, 1336, 1209, 954, 831, 752, 688.   
13

C 

NMR  (100  MHz,  CDCl3)  =  200.1,  164.2,  163.8,  161.1,  157.3, 138.6, 

136.7, 134.9, 134.9, 132.0, 131.4, 130.7, 129.9, 129.1, 128.7, 128.7, 128.6, 

128.6, 128.4, 128.4, 126.8, 118.9, 118.3, 20.2. MS (EI): m/z 400 

(M+1,100), HRMS: (ESI): Calcd for C24H17ClN2O2 [M+H]: 401.0979; 

Found: 401.1035. 

 
 

9-methyl-5-phenyl-2-(4-(trifluoromethyl)phenyl)-5H-chromeno [4, 3-d] pyrimidin-5-ol (7l): 

M.p. 178-181 °C. 
1
H NMR (400 MHz, DMSO-d6): δ = 8.71 (d, 2H), 8.36 

(s, 1H), 8.30 (m, 2H), 7.93 (d, 2H), 7.63 (m, 2H), 7.44 (m, 4H), 7.07 (d, 

1H) 2.42  (s,  3H).  IR  (KBr, cm
−1

):  3568, 3215,  3066, 2926, 2862, 1583, 

1323, 1238, 1166, 964, 761, 692. 
13

C NMR (100 MHz, DMSO-d6) = 

163.0, 155.5, 154.0, 152.0, 140.4, 140.2, 134.8, 132.5, 132.3, 129.4 (C-F), 

128.6,  128.6,  128.5,  128.5,  128.5,  125.4,  125.1,  125.0,  124.5   (C-F3), 

123.0, 118.9, 118.0, 98.6, 53.4, 20.8. MS (EI): m/z 434 (M+1,100), 

HRMS: (ESI): Calcd for C25H17F3N2O2 [M+H]: 435.1242; Found: 

435.1340. 

 

(2-hydroxy-5-methylphenyl)(4-phenyl-2-(4-(trifluoromethyl)phenyl)pyrimidin-5 

yl)methanone(8l): 
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M.p. 156-160 °C. 
1
H NMR (400 MHz, CDCl3): δ = 11.69 (s, 1H), 8.90 (s, 

1H), 8.75 (d, 2H), 7.80 (d, 2H), 7.77 (d, 2H), 7.40 (m, 3H), 7.25 (m,   1H), 

7.00 (m, 2H), 2.10 (s, 3H). IR (KBr, cm
−1

): 3446, 3057, 2920, 1627, 1550, 

1421, 1327, 1193, 1008, 952, 823, 678. 
13

C NMR (100 MHz, CDCl3) = 

196.0, 163.1, 161.8, 157.4, 156.9, 140.2, 137.2, 136.6, 131.7, 131.3, 131.2, 

131.0 (C-F), 130.7, 130.4, 129.0, 128.8, 128.7, 128.5, 128.1, 125.8, 125.2, 

(C-F3) 123.0, 121.7, 117.3, 19.6. MS (EI): m/z 434 (M+1,100), HRMS: 

(ESI): Calcd for C25H17F3N2O2 [M+H]: 435.1242; Found: 435.1335. 

 

 

9-methyl-2-(4-(trifluoromethyl)phenyl)-5-(3,4,5-trimethoxyphenyl)-5H-chromeno[4,3-d] 

pyrimidin-5-ol (7m): 

M.p. 201 -205 °C. 
1
H NMR (400 MHz, DMSO-d6): δ = 8.72 (d, 2H), 8.37 

(s,  1H),  8.32 (d,  1H), 8.18 (s,  1H), 7.94  (d, 2H), 7.42  (m,  1H), 7.09 (d, 

1H), 6.91 (s, 2H), 3.75 (s, 6H), 3.71 (s, 3H), 2.50 (s, 3H). IR (KBr,  cm
−1

): 

3431, 3290, 2931, 2831, 1944, 1602, 1552, 1454, 1120, 957, 723, 682. 
13

C 

NMR (100 MHz, DMSO-d6) = 161.0, 155.5, 153.3, 152.5, 152.4, 140.6, 

137.7, 136.6, 134.6, 131.3 (C-F), 130.1, 128.6, 125.9, 128.8, 128.8, 125.7, 

125.7, 125.6, 124.4 (C-F3), 124.4, 118.8, 118.0, 104.4, 98.3, 60.0, 55.9, 

55.8, 20.3. MS (EI): m/z 524 (M+1,100), HRMS: (ESI): Calcd for 

C28H23F3N2O5 [M+H]: 525.1559; Found: 524.1588. 

 
(2-hydroxy-5-methylphenyl)(2-(4-(trifluoromethyl)phenyl)-4-(3,4,5 

trimethoxyphenyl)pyrimidin-5-yl)methanone (8m): 

M.p. 170-174 °C. 
1
H NMR (400 MHz, CDCl3): δ = 11.69 (s, 1H), 8.90  (s, 

1H), 8.74 (d, 2H), 7.81 (d, 2H), 7.25 (s, 1H), 7.00 (m, 4H), 3.83 (s, 3H), 

3.77 (s, 6H), 2.09 (s, 3H). IR (KBr, cm
−1

): 3415, 2949, 2360, 1620,   1597, 

1546, 1415, 1325, 1242, 854, 731, 663. 
13

C NMR (100 MHz, CDCl3) = 

200.5, 165.8, 163.6, 163.4, 157.1, 153.4, 140.3, 139.9, 138.8, 133.1, 132.8, 

131.7, 131.6 (C-F), 128.9, 128.7, 128.5, 128.4, 125.6, 125.6, 125.3 (C-F3), 

122.6,  119.0,  118.3,  106.5,  60.8,  56.0,  56.0,  20.1.  MS  (EI):  m/z  524 
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(M+1,100), HRMS: (ESI): Calcd for C28H23F3N2O5 [M+H]: 525.1559; 

Found: 525.1664. 

 
 

2-(2-methoxyphenyl)-9-methyl-5-(3,4,5-trimethoxyphenyl)-5H-chromeno[4,3-d]pyrimidin-5-ol 

(7n): 

M.p. 117-121 °C. 
1
H NMR (400 MHz, DMSO-d6): δ = 8.94 (s, 1H),   8.29 

(s, 2H), 7.62 (m, 1H), 7.50 (m, 1H), 7.39 (m, 1H), 7.19 (d, 1H), 7.09 (m, 

2H), 6.90 (s, 2H), 3.78 (s, 9H), 3.70 (s, 3H), 2.37 (s, 3H). IR (KBr,  cm
−1

): 

3186, 2929, 1707, 1625, 1597, 1490, 1246, 1122, 948, 858, 752, 659.   
13

C 

NMR (100 MHz, DMSO-d6) = 165.0, 157.3, 154.7, 152.6, 152.4, 152.4, 

152.3, 137.7, 136.8, 134.2, 131.1, 131.0, 130.8, 128.6, 124.5, 124.4, 124.3, 

120.2, 119.0, 117.9, 112.4, 104.4, 98.5, 60.0, 55.9, 55.8, 55.7, 20.3. MS 

(EI): m/z 486 (M+1,100), HRMS: (ESI): Calcd for C28H26N2O6 [M+H]: 

487.1791; Found: 487.1874. 

 

(2-hydroxy-5-methylphenyl)(2-(2-methoxyphenyl)-4-(3,4,5-trimethoxyphenyl)pyrimidin-5- 

yl)methanone (8n): 

M.p. 78-81°C. 
1
H NMR (400 MHz, DMSO-d6): δ = 10.77 (s, 1H), 8.94 (s, 

1H), 7.78 (d, 1H), 7.52 (s, 1H), 7.25 (m, 3H), 7.11 (s, 1H), 6.80 (m, 3H), 

6.85 (s, 3H), 3.65 (s, 9H), 2.16 (s, 3H). IR (KBr, cm
−1

): 3415, 2927,  2837, 

1724, 1658, 1591, 1413, 1328, 1240, 825, 752, 651. 
13

C NMR (100  MHz, 

DMSO-d6)  =  196.9,  164.9,  162.1,  157.7,  157.4,  156.0,  152.6,   138.9, 

138.9, 137.1, 132.2, 131.4, 131.1, 130.0, 128.0, 128.0, 127.6, 127.6, 121.6, 

120.3, 117.2, 112.6, 106.6, 59.9, 55.8, 55.6, 55.5, 19.6. MS (EI): m/z 486 

(M+1,100), HRMS: (ESI): Calcd for C28H26N2O6 [M+H]: 487.1791; 

Found: 487.1902. 

 
 

2,9-dimethyl-5-(3,4,5-trimethoxyphenyl)-5H-chromeno [4, 3-d] pyrimidin-5-ol (7o): 

M.p. 167-172 °C. 
1
H NMR (400 MHz, DMSO-d6): δ = 8.07 (m, 3H), 7.37 

(m, 1H), 7.05 (d, 1H), 6.83 (s, 2H), 3.70 (s, 6H), 3.65 (s, 3H), 2.65 (s, 3H), 

2.39 (s, 3H). IR (KBr, cm
−1

):    3205, 2929, 2729, 1587, 1560, 1413, 1236, 
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1128,  964,  837,  792,  632.  
13

C  NMR  (100  MHz,  DMSO-d6)  = 167.2, 

154.8, 152.5, 152.5, 152.3, 152.3, 137.6, 136.9, 134.1, 131.0, 124.3, 124.2, 

118.9, 117.9, 104.4, 104.4, 98.3, 60.0, 55.8, 55.8, 25.7, 20.2. MS (EI): m/z 

394 (M+1,100), HRMS: (ESI): Calcd for C22H22N2O5 [M+H]: 395.1529, 

Found: 395.1644. 

 

(2-hydroxy-5-methylphenyl)(2-methyl-4-(3,4,5-trimethoxyphenyl)pyrimidin-5-yl)methanone 

(8o): 

M.p. 117-120 °C. 
1
H NMR (400 MHz, CDCl3): δ = 11.64 (s, 1H), 8.72  (s, 

1H), 7.20 (m, 1H), 6.87 (m, 4H), 3.80 (s, 3H), 3.70 (s, 6H), 2.90 (s, 3H), 

2.10 (s, 3H).  IR (KBr, cm
−1

): 3280, 3059, 2929, 1707, 1629, 1564,   1423, 

1382, 1294, 950, 788, 655. 
13

C NMR (100 MHz, CDCl3) = 200.7,    169.3, 

163.2, 160.7, 156.5, 153.4, 153.3, 140.0, 138.5, 131.9, 131.7, 128.3, 127.6, 

119.1, 118.2, 106.3, 106.3, 60.7, 56.0, 56.0, 26.3, 20.1. MS (EI): m/z 394 

(M+1,100), HRMS: (ESI): Calcd for C22H22N2O5 [M+H]: 395.1529, 

Found: 395.1610. 

 

2-(3-chlorophenyl)-9-methyl-5-(3,4,5-trimethoxyphenyl)-5H-chromeno[4,3-d]pyrimidin-5-ol 

(7p): 

M.p. 148-152 °C. 
1
H NMR (400 MHz, DMSO-d6): δ = 8.50 (m, 2H), 8.30 

(m, 2H), 8.16 (s, 1H), 7.64 (m, 2H), 7.41 (m, 1H), 7.08 (d, 1H), 6.90 (d, 

2H), 3.76 (s, 6H), 3.70 (s, 3H), 2.44 (s, 3H). IR (KBr, cm
−1

): 3387,   2987, 

2357, 2144, 1967, 1687, 1585, 1402, 1327, 1232, 908, 597. 
13

C NMR (100 

MHz, DMSO-d6) =161.5, 155.4, 153.2, 153.2, 152.5, 152.4, 139.0,  137.7, 

136.7, 134.5, 133.6, 131.3, 130.8, 130.7, 127.3, 126.5, 125.7, 124.5, 118.8, 

118.0, 104.4, 104.4, 88.3, 60.0, 55.9, 55.8, 20.6. MS (EI): m/z 490 

(M+1,100), HRMS: (ESI): Calcd for C27H23ClN2O5 [M+H]: 491.1295, 

Found: 491.1375. 

 

(2-(3-chlorophenyl)-4-(3,4,5-trimethoxyphenyl)pyrimidin-5-yl)(2-hydroxy-5- 

methylphenyl)methanone (8p): 
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M.p. 168-172 °C. 
1
H NMR (400 MHz, CDCl3): δ = 11.70 (s, 1H), 8.85 (s, 

1H), 8.62 (s, 1H), 8.51 (d, 1H), 7.50 (m, 2H), 7.22 (m, 1H), 6.96 (s, 2H), 

6.89, (m, 2H), 3.82 (s, 9H), 2.05 (s, 3H). IR (KBr, cm
−1

): 3768, 3059, 

2841, 2368, 1843, 1728, 1614, 1556, 1490, 1328, 932, 667. 
13

C NMR (100 

MHz, CDCl3) = 200.5, 163.7, 163.4, 160.8, 157.0, 153.4, 153.40, 140.3, 

138.7, 138.5, 134.9, 131.8, 131.6, 131.5, 129.9, 128.7, 128.5, 128.5, 126.7, 

119.1, 118.3, 106.5, 106.5, 60.8, 56.1, 56.1, 20.1. MS (EI): m/z 490 

(M+1,100), HRMS: (ESI): Calcd for C27H23ClN2O5 [M+H]: 491.1295, 

Found: 491.1910. 

 

5-phenyl-2-(pyridin-3-yl)-5H-chromeno[4,3-d]pyrimidin-5-ol (7q): 

M.p. 217-221 °C. 
1
H NMR (400 MHz, DMSO-d6): δ = 9.65 (d, 1H), 8.86 

(m, 1H), 8.79 (m, 1H), 8.53 (m, 1H), 8.35 (s, 2H), 7.62 (m, 4H).7.47 (m, 

3H), 7.29 (t, 1H), 7.17 (d, 1H). IR (KBr, cm
−1

): 3271, 3084, 2378, 2614, 

1680, 1568, 1384, 1246, 1193, 956, 761, 609. 
13

C NMR (100 MHz,  TFA- 

d) = 189.6, 170.3, 167.9, 162.4, 161.6, 158.6, 150.6, 147.0, 146.3,    142.5, 

142.0, 138.1, 136.4, 134.4, 133.4, 130.9, 129.2, 128.3, 122.7, 121.8, 120.8, 

113.4. MS (EI): m/z 353 (M+1,100), HRMS: (ESI): Calcd for C22H15N3O2 

[M+H]: 354.1164, Found: 354.1246. 

 

(2-hydroxyphenyl)(4-phenyl-2-(pyridin-3-yl)pyrimidin-5-yl)methanone (8q): 

M.p. 166-170 °C. 
1
H NMR (400 MHz, DMSO-d6): δ = 10.78 (s, 1H),  

9.64 (m, 1H), 9.00 (s, 1H), 8.84 (m, 2H), 7.69 (m, 3H), 7.53 (m, 1H),  7.39 

(m, 4H), 6.84 (m, 2H). IR (KBr, cm
−1

): 3084, 2567, 2380, 1633, 1558, 

1531, 1423, 1384, 1192, 929, 759, 692. 
13

C NMR (100 MHz, TFA-d) = 

202.1, 170.4, 164.2, 164.1, 158.5, 148.9, 145.4, 144.5, 141.8, 141.8, 138.3, 

136.5, 135.2, 134.9, 138.8, 131.7, 131.5, 130.4, 123.3, 121.0, 120.6, 113.3. 

MS (EI): m/z 353 (M+1,100), HRMS: (ESI): Calcd for C22H15N3O2 

[M+H]: 354.1164, Found: 354.1237. 

 
 

2-(furan-3-yl)-5-phenyl-5H-chromeno[4,3-d]pyrimidin-5-ol (7r): 
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M.p. 200-204 °C. 
1
H NMR (400 MHz, DMSO-d6): δ = 8.54 (m, 1H), 8.43 

(m, 1H), 8.25 (s, 1H), 8.20 (s, 1H), 7.85 (m, 1H), 7.60 (m, 3H).7.44 (m, 

3H), 7.24 (m, 1H), 7.14 (m, 2H). IR (KBr, cm
−1

): 3151, 3118, 3088,  2763, 

2376,  1963,  1598,  1494,  1240,  958,  756,  694.  
13

C  NMR  (100  MHz, 

DMSO-d6) =160.1, 155.3, 154.5, 152.9, 145.3, 144.7, 141.4, 133.7, 128.7, 

128.7, 128.1, 126.6, 126.5, 126.5, 124.7, 124.5, 122.0, 118.9, 117.9, 109.4, 

98.7. MS (EI): m/z 342 (M+1,100), HRMS: (ESI): Calcd for C21H14N2O3 

[M+H]: 343.1004, Found: 343.1089. 

 

(2-(furan-3-yl)-4-phenylpyrimidin-5-yl)(2-hydroxyphenyl)methanone (8r): 

M.p. 105-109 °C. 
1
H NMR (400 MHz, CDCl3): δ = 11.87 (s, 1H), 8.77 (s, 

1H), 8.40 (m, 1H), 7.69 (m, 2H), 7.55 (m, 1H), 7.30 (m, 4H), 7.24 (m, 

1H), 7.17 (m, 1H), 7.00 (m, 1H), 6.695 (m, 1H). IR (KBr, cm
−1

): 3138, 

3049, 2378, 1625, 1550, 1438, 1307, 1238, 1151, 925, 763, 686. 
13

C NMR 

(100 MHz, CDCl3) = 200.4, 164.0, 163.0, 161.9, 157.1, 145.9, 144.1, 

137.2, 136.7, 132.5, 130.6, 129.1, 128.7, 128.7, 127.6, 126.6, 126.6, 119.4, 

119.1, 118.4, 109.5. MS (EI): m/z 342 (M+1,100), HRMS: (ESI): Calcd 

for C21H14N2O3 [M+H]: 343.1004, Found: 343.1086. 

 
 

2-amino-5-phenyl-5H-chromeno[4,3-d]pyrimidin-5-ol (7s): 

M.p. 190-194 °C. 
1
H NMR (400 MHz, DMSO-d6): δ = 8.14 (m, 1H), 7.85 

(s, 1H), 7.68 (s, 1H), 7.56 (m, 2H), 7.48 (m, 1H), 7.41 (m, 4H).7.16 (t,  

1H), 7.07 (d, 2H). IR (KBr, cm
−1

): 3583, 3321, 2725, 2650, 1687, 1598, 

1467, 1394, 1197, 948, 765, 690. 
13

C NMR (100 MHz, DMSO-d6) = 

160.4, 156.0, 155.2, 152.3, 141.6, 132.3, 128.4, 128.4, 128.0, 126.7, 124.7, 

121.9, 119.0, 118.7, 117.4, 116.7, 98.8. MS (EI): m/z 291 (M+1,100), 

HRMS: (ESI): Calcd for C17H13N3O2 [M+H]: 292.1008, Found: 292.1090. 

 
(2-amino-4-phenylpyrimidin-5-yl)(2-hydroxyphenyl)methanone (8s): 

M.p. 250-254 °C. 
1
H NMR (400 MHz, DMSO-d6): δ = 10.96 (s, 1H), 8.37 

(s, 1H), 7.31 (m, 9H), 6.78 (m, 2H). IR (KBr, cm
−1

): 3414, 3323, 2719, 
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2376, 1685, 1629, 1570, 1481, 1242, 918, 758, 698. 
13

C NMR (100  MHz, 

TFA-d) = .198.8, 172.7, 157.6, 155.7, 141.6, 137.7, 136.3, 134.7, 134.6, 

134.2, 133.8, 132.5, 131.8, 131.6, 123.4, 123.3, 120.8. MS (EI): m/z 291 

(M+1,100), HRMS: (ESI): Calcd for C17H13N3O2 [M+H]: 292.1008, 

Found: 292.1085. 

 

2-amino-9-methyl-5-(3,4,5-trimethoxyphenyl)-5H-chromeno[4,3-d]pyrimidin-5-ol (7t): 

M.p. 162-166 °C. 
1
H NMR (400 MHz, DMSO-d6): δ = 7.95 (d, 1H), 7.67 

(d, 2H), 7.29 (m, 1H), 6.96 (d, 1H), 6.83 (m, 4H), 3.75 (s, 3H), 3.65 (s, 

6H), 2.45 (s, 3H). IR (KBr, cm
−1

): 3421, 3325, 3180, 2933, 1647, 1589, 

1562, 1458, 1327, 999, 742, 655. 
13

C NMR (100 MHz, DMSO-d6) = 

192.7, 163.4, 163.2, 156.2, 153.4, 152.6, 152.2, 137.8, 137.4, 133.2, 124.0, 

119.4, 117.6, 106.9, 104.3, 98.8, 59.9, 55.8, 55.7, 20.3, 19.8. MS (EI): m/z 

395 (M+1,100), HRMS: (ESI): Calcd for C21H21N3O5 [M+H]: 396.1481, 

Found: 396.1552. 

 

(2-amino-4-(3,4,5-trimethoxyphenyl)pyrimidin-5-yl)(2-hydroxy-5-methylphenyl)methanone 

(8t): 

M.p. 186-190 °C. 
1
H NMR (400 MHz, DMSO-d6): δ = 10.87 (s, 1H), 8.45 

(s, 1H), 7.45 (s, 2H), 7.10 (m, 1H), 6.98 (d, 1H), 6.67 (m, 3H), 3.37 (s, 

6H), 3.57 (s, 3H), 2.05 (s, 3H).  IR (KBr, cm
−1

): 3456, 3348, 3230,    2943, 

1629,  1564,  1477,  1334,  1228,  972,  746,  659.  
13

C  NMR  (100  MHz, 

CDCl3) =  200.6, 166.2, 163.2, 163.5, 159.6, 157.4, 153.3, 140.0,    137.9, 

137.3, 132.5, 132.0, 128.0, 122.1, 119.6, 118.0, 106.3, 60.9, 56.2, 55.0, 

20.3. MS (EI): m/z 395 (M+1,100), HRMS: (ESI): Calcd for C21H21N3O5 

[M+H]: 396.1481, Found: 396.1557. 
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Compound 7a Structure Confirmation data: 
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Compound 8a Structure Confirmation data: 
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