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On water noncatalytic tandem Knoevenagel-Michael reaction of aldehydes,
N,N’-dimethylbarbituric acid and cyclohexane-1,3-diones

Michail N. Elinson, Anatoly N. Vereshchagin, Yuliya E. Anisina, Natalia A. Leonova
and Mikhail P. Egorov

All melting points were measured with a Gallenkamp melting point apparatus and are
uncorrected. *H and 3C NMR spectra were recorded with a Bruker AM-300 (300 and 75 MHz,
respectively) at ambient temperature in DMSO-ds solutions. Chemical shift values are given in ¢
scale relative to MesSi. IR spectra were registered with a Bruker ALPHA-T FT-IR spectrometer
in KBr pellets. Mass-spectra (EI = 70 eV) were obtained directly with a Finningan MAT INCOS

50 spectrometer.

On-water procedure

The mixture of benzaldehyde (5 mmol), N,N’-dimethylbarbiturate (5 mmol, 0,78 g), and
cyclohexane-1,3-dione 2a or 2b (3 mmol) in 20 mL of water was stirred at 60 C for 15 min.
When the reaction was completed, the solid was filtrated, washed by cold ethanol (2 x 3 mL) and

in some cases additionally was purified by recrystallization from EtOH.

6-Hydroxy-5-[(2-hydroxy-6-oxocyclohex-1-en-1-yl)(phenyl)methyl]-1,3-dimethyl-
pyrimidine-2,4(1H,3H)-dione (3a)

Yield 1.71 g (96%), mp: 190-192 °C; 'H NMR (300 MHz, CDCls): ¢ 2.04-2.10 (m, 2H, CH>),
2.33-2.52 (m, 2H, CHy), 2.62-2.73 (m, 2H, CH2), 3.38 (s, 3H, CHs), 3.47 (s, 3H, CHs), 5.57 (s,
1H, CH), 7.11-7.34 (m, 5H, Ar), 8.10 (br s, 1H, OH), 13.15 (br s, 1H, OH) ppm. 1*C NMR (75
MHz, CDCls): ¢ 19.9, 29.0, 29.2, 32.4, 33.6, 33.7, 92.3, 117.5, 126.3, 126.5 (2C), 128.3 (2C),
137.2, 150.8, 162.3, 164.7, 191.3, 193.6 ppm. MS (m/z, relative intensity %): 356 [M*] (11), 312
(1), 257 (3), 243 (14), 199 (39), 156 (21), 129 (18), 102 (35), 56 (27), 42 (100). IR (KBr): 3469,
2936, 2882, 1698, 1609, 1490, 1476, 1356, 1200, 882 cm™. Anal. calcd for C19H20N20s: C,
64.04; H, 5.66; N, 7.86. Found C, 63.95; H, 5.57; N, 7.75%.
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6-Hydroxy-5-[(2-hydroxy-6-oxocyclohex-1-en-1-yl)(4-methylphenyl)methyl]-1,3-dimethyl-
pyrimidine-2,4(1H,3H)-dione (3b)
Yield 1.69 g (91%), mp: 155-157 °C; *H NMR (300 MHz, CDCls): 6 2.02-2.09 (m, 2H, CHz),
2.33 (s, 3H, CHgs), 2.36-2.50 (m, 2H, CH), 2.60-2.72 (m, 2H, CH2), 3.37 (s, 3H, CHs), 3.45 (s,
3H, CHs), 5.52 (s, 1H, CH), 7.02 (d J = 8.1 Hz, 2H, Ar), 7.10 (d J = 8.1 Hz, 2H, Ar), 10.06 (br s,
1H, OH), 13.13 (br s, 1H, OH) ppm. C NMR (75 MHz, CDCls): § 19.9, 21.0, 29.0, 29.2, 32.4,
33.4, 33.7,92.4, 117.7, 126.4 (2C), 129.0 (2C), 134.0, 135.7, 150.8, 162.3, 164.7, 191.3, 193.5
ppm. MS (m/z, relative intensity %): 370 [M*] (9), 313 (1), 271 (3), 257 (17), 199 (91), 159 (49),
129 (22), 115 (80), 58 (40), 28 (100). IR (KBr): 3449, 2938, 2887, 1707, 1603, 1509, 1475,
1354, 1194, 843, cm™. Anal. calcd for C20H22N20s: C, 64.85; H, 5.99; N, 7.56. Found C, 64.73;
H, 5.83; N, 7.39%.

6-Hydroxy-5-[(2-hydroxy-6-oxocyclohex-1-en-1-yl)(4-methoxyphenyl)methyl]-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (3c)

Yield 1.58 g (82%), mp: 148-150 °C. *H NMR (300 MHz, DMSO-ds): § 2.04-2.09 (m, 2H,
CH2), 2.38-2.49 (m, 2H, CH), 2.61-2.73 (m, 2H, CH2), 3.38 (s, 3H, CHz3), 3.46 (s, 3H, CHj3),
3.80 (s, 3H, OCHs), 5.51 (s, 1H, CH), 6.84 (d, J = 8.6 Hz, 2H, Ar), 7.05 (d, J = 8.6 Hz, 2H, Ar),
10.80 (br s, 1H), 13.14 (br s, 1H) ppm. *C NMR (DMSO-ds): 6 19.8, 28.9, 29.1, 32.4, 33.0,
33.7,55.2,92.4, 113.7 (2C), 117.7, 127.5 (2C), 128.9, 150.8, 157.9, 162.3, 164.6, 191.3, 193.3
ppm. MS (m/z, relative intensity %): 386 [M*] (33), 287 (3), 274 (22), 229 (51), 199 (27), 156
(16), 117 (12), 89 (23), 42 (100). IR (KBr): 3435, 2941, 2834, 1700, 1604, 1509, 1246, 1039,
839, 756 cm™. Anal. calcd for C20H22N20e: C, 62.17; H, 5.74; N, 7.25. Found C, 62.08; H, 5.71;
N, 7.11%.

5-[(4-Fluorophenyl)(2-hydroxy-6-oxocyclohex-1-en-1-yl)methyl]-6-hydroxy-1,3-dimethyl-
pyrimidine-2,4(1H,3H)-dione (3d)

Yield 1.69 g (90%), mp: 170-172 °C (Lit. mp*: 154 °C). *H NMR (300 MHz, DMSO-ds): § 2.01-
2.12 (m, 2H, CH), 2.32-2.53 (m, 2H, CH2), 2.58-2.76 (m, 2H, CH), 3.38 (s, 3H, CHs), 3.46 (s,
3H, CHg), 5.50 (s, 1H, CH), 6.96-7.03 (m, 2H, Ar), 7.06-7.14 (m, 2H, Ar), 11.11(br s, 1H), 13.12
(br s, 1H) ppm. *C NMR (75 MHz, CDCls): § 19.8, 29.0, 29.2, 32.5, 33.3, 33.7, 92.2, 115.2, (d,
J=21.5Hz, 2C), 117.5,128.1 (d, J =7.5 Hz, 2C), 132.8 (d, J =3.2 Hz), 150.7, 161.4 (d, J = 243.8
Hz), 162.3, 164.6, 191.7 193.35 ppm. MS (m/z relative intensity %): 374 [M*] (43), 330 (7), 275
(7), 261 (17), 217 (35), 162 (11), 156 (22), 120 (41), 56 (32), 42 (100). IR (KBr): 3400, 2964,
2877, 1704, 1627, 1505, 1169, 1226, 838, 765 cm™. Anal. calcd for C1sH19FN20s: C, 60.96; H,
5.12; F5.07; N, 7.48. Found C, 60.84; H, 5.07; F 4.98; N, 7.31%.



5-[(4-Chlorophenyl)(2-hydroxy-6-oxocyclohex-1-en-1-yl)methyl]-6-hydroxy-1,3-dimethyl-
pyrimidine-2,4(1H,3H)-dione (3e)

Yield 1.72 g (88%), mp: 180-182 °C. *H NMR (300 MHz, DMSO-ds): 6 2.02-2.11 (m, 2H,
CH2), 2.33-2.52 (m, 2H, CH), 2.60-2.74 (m, 2H, CH2), 3.37 (s, 3H, CHz3), 3.46 (s, 3H, CHj3),
5.49 (s, 1H, CH), 7.08 (d, J = 7.8 Hz, 2H, Ar), 7.27 (d, J = 7.8 Hz, 2H, Ar), 10.15 (br s, 1H),
13.11 (br s, 1H) ppm. 3C NMR (75 MHz, CDCls): 6 19.8, 29.0, 29.3, 32.5, 33.4, 33.6, 92.0,
117.3, 128.0 (2C), 128.5 (2C), 132.0, 135.8, 150.7, 162.3, 164.6, 191.9, 193.3 ppm. MS (m/z
relative intensity %): 392 [M*, 9, ¥’Cl], 390 [M*, 24, **Cl], 336 [1, *'Cl], 334 [2, *Cl], 308 [2,
37Cl], 306 [4, *°Cl], 293 [3, ®'Cl], 291 [6, **Cl], 279 [9, *'CI], 277 [11, *Cl], 235 (18), 199 (39),
136 (27), 115 (15), 58 (31), 42 (100). IR (KBr) v = 3434, 2982, 2887, 1698, 1607, 1508, 1488,
1352, 1200, 882 cm™. Anal. calcd for C19H19CIN20s: C, 58.39; H, 4.90; Cl, 9,07; 8,95; N,
7.17%. Found C, 58.23; H, 4.84; Cl, 8,95; N, 7.03%.

5-[(3-Bromophenyl)(2-hydroxy-6-oxocyclohex-1-en-1-yl)methyl]-6-hydroxy-1,3-dimethyl-
pyrimidine-2,4(1H,3H)-dione (3f)

Yield 1.81 g (83%), mp: 177-179 °C. 'H NMR (300 MHz, DMSO-ds): ¢ 2.07-2.10 (m, 2H,
CH2), 2.33-2.52 (m, 2H, CH>), 2.63-2.73 (m, 2H, CHz2), 3.38 (s, 3H, CHs3), 3.46 (s, 3H, CH3),
5.51 (s, 1H, CH), 7.07 (d, J = 7.8 Hz, 1H, Ar), 7.16 (t, J = 7.8 Hz, 1H, Ar), 7.26 (s, 1H, Ar), 7.36
(d, J = 7.8 Hz, 1H, Ar), 10.78 (br s, 1H), 13.13 (br s, 1H) ppm. *C NMR (75 MHz, CDCla3): ¢
19.8, 29.0, 29.3, 32.4, 33.6, 33.7, 91.8, 117.1, 122.7, 125.3, 129.4, 129.6, 129.8, 139.9, 150.7,
162.3, 164.6, 191.8, 193.4 ppm. MS (m/z relative intensity %): 436 (M*, 14, Br), 434 (M*, 14,
®Br), 323 (11), 279 (17), 251 (7), 199 (81), 156 (52), 101 (33), 58 (27), 42 (100). IR (KBTr):
3480, 3071, 2948, 1694, 1593, 1475, 1395, 1292, 1241, 778 cm™*. Anal. calcd for C19H19BrN2Os:
C, 52.43; H, 4.40; Br, 18,36; N, 6.44. Found C, 52.31; H, 4.34; Br, 18,27; N, 6.35%.

6-Hydroxy-5-[(2-hydroxy-6-oxocyclohex-1-en-1-yl)(4-nitrophenyl)methyl]-1,3-dimethyl-
pyrimidine-2,4(1H,3H)-dione (39)

Yield 1.71 g (85%), mp: 180-182 °C. *H NMR (300 MHz, CDCls): 6 2.04-2.12 (m, 2H, CHy),
2.36-2.54 (m, 2H, CH2), 2.63-2.76 (m, 2H, CHy), 3.37 (s, 3H, CHs), 3.47 (s, 3H, CHs), 5.56 (s,
1H, CH), 7.29 (d, J = 8.8 Hz, 2H, Ar), 8.16 (d, 2H, J = 8.8 Hz, Ar), 10.25 (br s, 1H), 13.05 (br s,
1H) ppm. BC NMR (75 MHz, CDCls): § 19.7, 29.3, 29.5, 32.5, 33.5, 34.2, 91.6, 116.9,
123.7(2C), 127.5(2C), 145.5, 146.4, 150.6, 162.5, 164.5, 192.6, 193.1. MS (m/z relative intensity
%): 401 [M™] (100), 339 (5), 288 (27), 272 (18), 228 (47), 198 (33), 156 (49), 128 (20), 56 (29),
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42 (96). IR (KBr) v = 3443, 2946, 2884, 1702, 1597, 1514, 1491, 1345, 864, 853, cm™. Anal.
calcd for C19H19N307: C, 56.86; H, 4.77; N, 10.47. Found C, 56.71; H, 4.64; N, 10.35%.

6-Hydroxy-5-[(2-hydroxy-4,4-dimethyl-6-oxocyclohex-1-en-1-yl)(phenyl)methyl]-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (3h)

Yield 1.83 g (95%), mp: 185-187 °C (Lit. mp% 186-188 °C).H NMR (300 MHz, CDCls): 6 1.16
(s, 3H, CHs), 1.30 (s, 3H, CHs3), 2.34-2.55 (m, 4H, 2CH>), 3.37 (s, 3H, CHz3), 3.46 (s, 3H, CHa),
5.59 (s, 1H, CH), 7.14-7.33 (m, 5H, Ar), 10.60 (br s, 1H), 12.85 (br s, 1H) ppm. MS (m/z
relative intensity %): 384 [M*] (100), 320 (1), 283 (2), 243 (19), 227 (75), 171 (11), 156 (22),
102 (50), 56 (44), 42 (81).

6-Hydroxy-5-[(2-hydroxy-4,4-dimethyl-6-oxocyclohex-1-en-1-yl)(4-methylphenyl)methyl]-
1,3-dimethylpyrimidine-2,4(1H,3H)-dione (3i)

Yield 1.79 g (90%), mp: 178-180 °C (Lit. mp?: 176-189 °C). *H NMR (300 MHz, CDCls): §
1.15 (s, 3H, CHs3), 1.29 (s, 3H, CHzs), 2.34 (s, 3H, CHs3), 2.43-2.50 (m, 4H, 2CHz), 3.37 (s, 3H,
CHs), 3.46 (s, 3H, CHs), 5.55 (s, 1H, CH), 7.01 (d, J = 8.1 Hz, 2H, Ar), 7.11 (d, J = 8.1 Hz, 2H,
Ar), 11.0 (br s, 1H), 12.85 (br s, 1H) ppm. MS (m/z relative intensity %): 398 [M*] (100), 297
(2), 257 (17), 227 (90), 171 (15), 156 (22), 115 (68), 55 (47), 42 (87).

6-Hydroxy-5-[(2-hydroxy-4,4-dimethyl-6-oxocyclohex-1-en-1-yl)(4-methoxyphenyl)methyl]-
1,3-dimethylpyrimidine-2,4(1H,3H)-dione (3j)

Yield 1.78 g (86%), mp: 140-142° °C. *H NMR (300 MHz, CDCl3): 6 1.15 (s, 3H, CHa), 1.28 (s,
3H, CHzs), 2.30-2.54 (m, 4H, 2CH), 3.37 (s, 3H, CHa), 3.45 (s, 3H, CHs3), 3.80 (s, 3H, OCH3),
5.53 (s, 1H, CH), 7.84 (d, J = 8.6 Hz, 2H, Ar), 7.04 (d, J = 8.6 Hz, 2H, Ar), 10.82 (br s, 1H),
12.83 (br s, 1H) ppm. *C NMR (75 MHz, CDCls): § 27.2, 28.9, 29.2, 30.0, 31.2, 33.0, 46.1,
47.1,55.2, 92.7, 113.8, 127.7 (2C), 129.0 (2C), 138.0, 150.8, 157.9, 162.4, 164.1, 190.8, 191.3
ppm. MS (m/z relative intensity %): 414 [M*] (16), 299 (1), 257 (88), 227 (58), 174 (21), 156
(82), 117 (48), 55 (86), 29 (100). IR (KBr) v = 3437, 2961, 2868, 1701, 1606, 1509, 1389, 1264,
1173, 821 cm™. Anal. calcd for C22H26N20s: C, 63.76; H, 6.32; N, 6.76. Found C, 63.68; H,
6.26; N, 6.63%.
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5-[(4-Fluorophenyl)(2-hydroxy-4,4-dimethyl-6-oxocyclohex-1-en-1-yl)methyl]-6-hydroxy-
1,3-dimethylpyrimidine-2,4(1H,3H)-dione (3k)
Yield 1.75 g (87%), mp: 150-152 °C. *H NMR (300 MHz, CDCls) 6 1.25 (s, 3H, CHs), 1.28 (s,
3H, CHa), 2.31-2.55 (m, 4H, 2CH), 3.37 (s, 3H, CHs3), 3.45 (s, 3H, CHs), 5.53 (s, 1H, CH),
6.96-7.12 (m, 4H, Ar), 10.31 (br s, 1H), 12.82 (br s, 1H) ppm. 3C NMR (75 MHz, CDCl3): ¢
27.2, 28.9, 29.2, 30.0, 31.3, 33.2, 46.2, 47.1, 115.7, (d, J=21.2 Hz, 2C), 116.4, 128.2 (d,J=7.8
Hz, 2C), 132.9 (d, J = 3.2 Hz), 150.8, 161.3 (d, J = 243.0 Hz), 162.5, 164.2 (2C), 191.2 (2C). MS
(m/z relative intensity %): 402 [M*] (11), 261 (10), 245 (39), 191(11), 134 (43), 120(68), 56
(74), 42 (100). IR (KBr) v = 3400, 2964, 2877, 1704, 1627, 1506, 1369, 1226, 838, 765 cm™.
Anal. calcd for C21H23FIN20s: C, 62.68; H, 5.76; F, 4,72; N, 6.96. Found C, 62.53; H, 5.72; F,
4,57; N, 6.79%.

5-[(4-Chlorophenyl)(2-hydroxy-4,4-dimethyl-6-oxocyclohex-1-en-1-yl)methyl]-6-hydroxy-
1,3-dimethylpyrimidine-2,4(1H,3H)-dione (3I)

Yield 1.86 g (89%), mp: 173-175 °C (Lit. mp?: 176 °C). *H NMR (300 MHz, CDCls): 6 1.15 (s,
3H, CHzs), 1.28 (s, 3H, CHs), 2.33-2.52 (m, 4H, 2CH), 3.37 (s, 3H, CHzs), 3.46 (s, 3H, CHs3),
5.52 (s, 1H, CH), 7.07 (d, J = 8.1 Hz, 2H, Ar), 7.27 (d, J = 8.1 Hz, 2H, Ar), 10.80 (br s, 1H),
12.81 (br s, 1H) ppm. MS (m/z relative intensity %): 420 [M*, 20, *'Cl], 418 [M*, 58, *°Cl], 404
[3, *'Cl], 402 [7, *>CI], 305 [1, *'CI], 303 [2, **Cl], 264 [28, *'Cl], 262 [75, *Cl], 227 (100), 178
(16), 156 (44), 136 (52), 56 (50), 15 (98).

5-[(3-Bromophenyl)(2-hydroxy-4,4-dimethyl-6-oxocyclohex-1-en-1-yl)methyl]-6-hydroxy-
1,3-dimethylpyrimidine-2,4(1H,3H)-dione (3m)

Yield 2.06 g (89%), mp: 170-172 °C. *H NMR (300 MHz, CDCls): 6 1.15 (s, 3H, CHa), 1.29 (s,
3H, CHs3), 2.31-2.56 (m, 4H, 2CH?>), 3.38 (s, 3H, CH3), 3.46 (s, 3H, CHs), 5.53 (s, 1H, CH), 7.07
(d, J=7.8 Hz, 1H, Ar), 7.17 (t, J = 7.8 Hz, 1H, Ar), 7.27 (s, 1H, Ar), 7.36 (d, J=7.8 Hz, 1H, Ar),
10.65 (br s, 1H),12.85 (br s, 1H) ppm. *C NMR (75 MHz, CDCls): 6 27.2, 29.0, 29.3, 30.0, 31.3,
33.6,46.1, 47.1, 92.0, 116.1, 122.7, 125.4, 129.4, 129.9 (2C), 140.0, 150.7, 162.4, 164.3, 191.0,
191.6. MS (m/z relative intensity %): 464 (M*, 34, 81Br), 462 (M*, 34, "°Br), 376 (1), 337 (4),
307 (27), 251 (8), 227 (59), 156 (30), 115 (30), 101 (30), 42 (100). IR (KBr) v = 3436, 2958,
2881, 2345, 1709, 1609, 1471, 1368, 776, 753. Anal. calcd for C21H23BrN20s: C, 54.44; H, 5.00;
Br, 17,25; N, 6.05. Found C, 54.31; H, 4.85; Br, 17.09; N, 5.93%.
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6-Hydroxy-5-[(2-hydroxy-4,4-dimethyl-6-oxocyclohex-1-en-1-yl)(4-nitrophenyl)methyl]-
1,3-dimethylpyrimidine-2,4(1H,3H)-dione (3n)
Yield 2.10 g (98%), mp: 155-158 °C. *H NMR (300 MHz, CDCls): 6 1.17 (s, 3H, CHa), 1.29 (s,
3H, CHg), 2.34-2.58 (m, 4H, 2CH2), 3.37 (s, 3H, CH3), 3.47s, 3H, CHgs), 5.59 (s, 1H, CH), 7.31
(d, J=8.8 Hz, 2H, Ar), 8.17 (d, J = 8.8 Hz, 2H, Ar), 10.85 (br s, 1H), 12.77 (br s, 1H) ppm. 3C
NMR (75 MHz, CDCls): ¢ 27.3, 29.0, 29.4, 30.0, 31.3, 34.2, 46.3, 46.9, 91.9, 115.9, 123.7 (2C),
127.7 (2C), 145.7, 146.5, 150.6, 162.6, 164.2, 191.0, 192.1. MS (m/z relative intensity %): 429
[M*] (8), 317 (1), 288 (14), 256 (36), 189 (4), 156 (27), 101 (21), 75 (20), 42 (100). IR (KBr) v =
3430, 2963, 2881, 1703, 1609, 1392, 1345, 1265, 853, 750 cm™,

1. A. Barakat, S. M. Soliman, Y. A. M. M. Elshaier, M. Ali, A. M. Al-Majid and J. A.
Ghabbour, J. Mol. Struct. 2017, 1134, 99.
2. M. A. Bigdeli, E. Sheikhhosseini, A. Habibi and S. Balalaieb, Heterocycles, 2011, 83, 107.
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'H and 3C NMR, MS and IR spectra for new compounds
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pyrimidine-2,4(1H,3H)-dione (3a)
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9
6-Hydroxy-5-[(2-hydroxy-6-oxocyclohex-1-en-1-yl)(4-methylphenyl)methyl]-1,3-dimethyl-
pyrimidine-2,4(1H,3H)-dione (3b)

© Zelinsky Institute of Organic Chemistry, Moscow; Bruker AM300 SF=300.13 MHz {1H} SI=32K SW=0014 01=2401 PW=00 AQ=0901 RD=3.00 N5=1 SR=296 TE=299K 23 November 2018 Opr: Struchkova M.1; Solv: CDC13;
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© Zelinsky Institute of Organic Chemistry, Moscow; Bruker AM300 SF=75 47 MHz {13C} 51=32K SW=18114 01=8301 PW=10.0 AQ=0.901 RD=1.00 N5=500 SR=-262 TE=300K 29 November 2018 Opr: Daeva ED; Solv: CDCI3;
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24.0ct 2019
Count 205 | Data Type MASS SPECTRUM | Date 24.0ct 2019 14:07:28 | Date Stamp 03 Dec 1918 18:09:00
File Name C:\Users\Y: Data\Local\Temp\RaiRa0.115\89 801 95.JC | intet Model DIRECT Instrumental Parameters LOW RESOLUTION
Origin LEO-80.1 Owner Copyright(C) by Victor (2018) Title MASS SPECTRUM
TIC 1639.13
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199
1159
HsC
\N
i 71\
%7 o N
1209
2577
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20 60 80 100 140 200 240 260 280 320 340
m/z
No.| mz | R(%) | DI No.| m/z | TIC(%)
1 | 28000 | 100.000| 100.000 | 1 | 28000 | 6.101
2 [ 58000 | 39504 | 39594 | 2 | 58.000 | 2416
3 [ 115000 79.618 | 79618 | 3 | 115000, 4857
4 129000 21812 | 21812 | | 4 |129.000 1.331
5 [156.000| 49.225 | 49225 | 5 | 156,000 3.003
6 [199.000 91.039 | 91.039 | 6 |199.000 5554
7 |257.000] 16932 | 16932 | 7 |257.000 1.033
8 [271.000| 3030 | 3.030 8 [271.000 0.185
9 [313000] 0.190 | 0.190 9 [313000 0012
10 [370.000] 8711 | 8711 10 | 370.000] 0531
|
}
[\
|
A
\
W1
U\
\
A | \
S
NS
—
rFl**\\,%
|
$| ‘u ‘]V
@
Wt
39::-'
255
v
I | \L
| | oo A A
| S o el \JM
s 1| Tel i
8 . 87 - s U
s P @ g-"l = 9 3 n
g Ty 8]
o <0 - -~ o I
:{_‘ v—E o o o ?
ez o s |
Sefpny
<
|
0 |
= |
e S
& 8
T
T ] = g T T
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
D:\IrBleonosa Leo_80.1 fleoHosa Leo_80.1 KBr npeccoska 18.02.2019

I

Page 11



11
6-Hydroxy-5-[(2-hydroxy-6-oxocyclohex-1-en-1-yl)(4-methoxyphenyl)methyl]-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (3c)

© Zelinsky Institute of Organic Chemistry, Moscow; Bruker AM300 SF=300.13 MHz {1H} SI=32K SW=6010 01=2401 PW=0.0 AQ=1 352 RD=0.00 N5=1 SR=-0.05 TE=299K 19 December 2018 Opr: Daeva ED; Solv: CDCI3;
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© Zelinsky Institute of Organic Chemistry, Moscow; Bruker AM300 SF=75 47 MHz {13C} 51=32K SW=18866 01=7920 PW=10.0 AQ=0.864 RD=2 00 N5=176 SR=0.04 TE=304K 11 February 2019 Opr: Struchkova M.I; Solv: CDCI3;
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24 Oct 2019
Count 106 | Data Type MASS SPECTRUM | Date 24 Oct 2019 14:07:28 | Date Stamp 04 Feb 1919 17:46:38
File Name C:\Users\Yuliya\AppData\Local\Temp\RaRa0.115'98.1.JC Inlet Model DIRECT Instrumental Parameters LOW RESOLUTION
Origin LEO-98-1 Owner Copyright(C) by Victor (2019) Title MASS SPECTRUM
TIC 893.53
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20 40 100 120 140 160 180 200 220 240 260 280 300 320 340 380
m/z
No.| mz | RI%) DI No. | mz | TIC(%)
1 42.000 | 100.000 | 100.000 1 42,000 | 11.192
2 | 89.000 | 22602 | 22602 2 | 89.000 2530
3 | 117.000 11.781 | 11.781 3 |117.000 1.318
4 | 156.000 16212 | 16.212 4 |156.000 1814
S |199.000 | 27.293 | 27.293 S [199.000 3.054
6 |229.000 | 51.195 | 51.195 6 | 229000 5730
I 1274001 L T_| 274000 ] 2455
8 d 8 |287.000 0.346
9 |386.000 | 33.453 | 33.453 9 |386.000 3744
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13
5-[(4-Chlorophenyl)(2-hydroxy-6-oxocyclohex-1-en-1-yl)methyl]-6-hydroxy-1,3-dimethyl-
pyrimidine-2,4(1H,3H)-dione (3e)

© Zelinsky Institute of Organic Chemistry, Moscow; Bruker AM300 SF=300 13 MHz {1H} SI=32K SW=6010 01=2401 PW=0.0 AQ=1352 RD=0.00 NS=1 SR=-0.05 TE=297K 19 September 2018 Opr: Daeva ED ; Solv: CDCI3;
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© Zelinsky Institute of Organic Chemistry, Moscow: Bruker AM300 SF=75.47 MHz {13C} SI=32K SW=18114 01=8301 PW=10.0 AQ=0.901 RD=1.00 NS=468 SR=3.38 TE=207K 10 October 2018 Opr: Daeva ED.; Solv: CDCI3;
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24 Oct 2019
Count 184 | Data Type MASS SPECTRUM | Date 24 Oct 2019 14:07:28 Date Stamp 26 Sep 1918 18:16:27
File Name C:\Users\Yuliya\AppData\Local\Temp\RaRa0.115\571 63 64 66.JC “nlelModel DIRECT Instrumental Parameters LOW RESOLUTION
Origin LEO 571 Owner Copyright(C) by Victor (2018] Title MASS SPECTRUM
TIC 1079.33
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20 60 80 100 120 160 180 200 220 240 260 280 300 320 340 3 400
m/z
No.| mz | Ru%) | DI No.| miz | TIC(%)
1 42.000 | 100.000 | 100.000 1 42,000 @ 9265
2 | 58.000 | 30.803 | 30.803 2 | 58000 2854
3 | 115.000| 15.032 | 15.032 3 | 115000 1.393
4 | 136.000 26.873 | 26.873 4 |136.000 2490
S |199.000 | 39.494 | 39.494 S |199.000 3.659
6 | 235.000 18.062 | 18.062 6 | 235000 1673
7 |277.000] 11.101 [ 11101 | | 7 [277.000] 1.029
8 |291.000 5.851 5.851 8 |291.000 0.542
9 |334.000 0540 0.540 9 |334.000 0050
10 | 390.000 | 24.082 | 24.082 10 | 390.000 2231
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pyrimidine-2,4(1H,3H)-dione (3f)

15
5-[(3-Bromophenyl)(2-hydroxy-6-oxocyclohex-1-en-1-yl)methyl]-6-hydroxy-1,3-dimethyl-

© Zelinsky Institute of Organic Chemistry, Moscow; Bruker AM300 SF=300.13 MHz {1H} SI=32K SW=6010 01=2401 PW=0.0 AQ=1 352 RD=0.00 NS=1 SR=-0.05 TE=302K 17 December 2018 Opr: Daeva ED; Solv: CDCI3;
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© Zelinsky Institute of Organic Chemistry, Moscow; Bruker AM300 SF=75 47 MHz {13C} 51=32K SW=18114 01=8301 PW=10.0 AQ=0.901 RD=1.00 N5=500 SR=-3 22 TE=298K 20 December 2018 Opr: Daeva ED; Solv: CDCI3;
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24.0ct 2019
Count 53 | Data Type MASS SPECTRUM __| Date 240ct 2019 14:07:28 | Date Stamp 27 Dec 1918 16:27:05
File Name C:\Users\Y: Data\Local\Temp\RaiRa0.278194.JC | Intet Model DIRECT Instrumental Parameters LOW RESOLUTION
Origin LEO 942 Owner Copyright(C) by Victor (2018) Title MASS SPECTRUM
TIC 84527 |
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m/z
No.| miz | R%) | DI [No.| mz | TiC(%)
1 | 420000 | 100.000 | 100000 | 1 | 42000 | 11.830
2 [ 58000 | 26.753 | 26753 | | 2 | 58.000 | 3.165
3 [101.000 32753 | 32753 | | 3 | 101.000, 3.875
4 | 156,000 51925 | 51925 | 4 | 156,000 6.143
5 [199.000 80918 | 80918 | 5 [199.000| 9.573
6 | 251000 6681 | 6.681 6 | 251000 0.790
7 [279.000] 17.102 [ 17.102 | | 7 [279.000 2023
8 |323.000 10.831 | 10831 | | 8 [323000 1.281
9 [ 434000 13901 | 13.901 9 [ 434000 1645
o N : S
o Ly )
~N
¢ BRUKER —
(> |
o | [
- |
= ‘ o |
| | ! 314
‘ | 3‘ 3 =
o ljje =
o | : o |
2 HE PN 392 el
- o 4 =2
/ A Il e b 0 | ¥ l‘
Xo AL Bo <
=% I o o 28 ||| o ® g‘)
8 « - = g o :B
g | | 3 © .-l k=3 3 |
° o
g c 9% | 1
= '
s o b3 = ~
5@ 8 3 s 2 2 l
= ~ ;| ~
i g 5
- e
<) | |
~ 9 Il IS
g 1B L
| i
o |
© w0 Q
5 |
-
. o
£
| €
o
o
«
I I™
| « 8
o | & 2
~ 3
‘ g |
8
0
) - T T T :
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
D:\IrB\leoHosa Leo_94.2 2
) Jleorosa Leo_94.2 KBr npeccoska 23.05.2019

Page 1/1




17
6-Hydroxy-5-[(2-hydroxy-6-oxocyclohex-1-en-1-yl)(4-nitrophenyl)methyl]-1,3-dimethyl-
pyrimidine-2,4(1H,3H)-dione (39)

© Zelinsky Institute of Organic Chemistry, Moscow; Bruker AM300 SF=300 13 MHz {1H} SI=32K SW=6010 01=2401 PW=0.0 AQ=1352 RD=0.00 NS=1 SR=-0.05 TE=297K 19 September 2018 Opr: Daeva ED ; Solv: CDCI3;
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© Zelinsky Institute of Organic Chemistry, Moscow; Bruker AM300 SF=75 47 MHz {13C} 51=32K SW=18114 01=8301 PW=10.0 AQ=0 901 RD=1.00 N5=572 SR=-267 TE=297K 10 October 2018 Opr: Daeva ED; Solv: CDCI3;
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24 0ct 2019
Count 252 I Data Type MASS SPECTRUM ‘ Date 24 Oct 2019 14:07:28 Date Stamp 26 Sep 1918 18:16:27
File Name C:\Users\Yuliya\AppData\Local\Temp\RakRa0.115\571 63 64 66.JC | ntet Model DIRECT Instrumental Parameters LOW RESOLUTION
Origin LEO 66 \ Owner Copyright(C) by Victor (2018) Title MASS SPECTRUM
TiC 151232 o o
il 4019
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1567 228
198
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[ ‘M \‘ H\ 1L .l h ulll ‘M‘ \Hw Al ull: H ‘ m |
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20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
m/z
No.| mz | RI%) DI No.| miz | TIC(%)
1 | 42000 | 95810 | 95.810 1 | 42000 | 6.335
2 | 56.000 | 28723 | 28.723 2 | 56.000 @ 1.899
3 |128.000 19552 | 19.552 3 | 128000 1.293
4 | 156.000 | 48.865 | 48.865 4 |156.000 3.231
5 |198.000 | 32633 | 32,633 5 |198.000 2158
6 | 228.000  47.035 | 47.035 6 |228.000 3.110
7 |272000] 17572 | 17572 | | 7 |272000| 1.162
8 |288.000| 26.993 | 26993 | 8 |288.000 1.785
9 |339.000, 4980 | 4980 9 |339.000 0.329
10 | 401.000| 100.000| 100.000 | 10 | 401.000 6.612
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19
6-Hydroxy-5-[(2-hydroxy-4,4-dimethyl-6-oxocyclohex-1-en-1-yl)(4-methoxyphenyl)methyl]-
1,3-dimethylpyrimidine-2,4(1H,3H)-dione (3j)

© Zelinsky Institute of Organic Chemistry, Moscow; Bruker AM300 SF=300.13 MHz {1H} SI=32K SW=6010 01=2401 PW=00 AQ=1 352 RD=0.00 N5=1 SR=-0.06 TE=299K 21 November 2018 Opr: Daeva ED_; Solv: CDC13;
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© Zelinsky Institute of Organic Chemistry, Moscow; Bruker AM300 SF=75 47 MHz {13C} 51=32K SW=18114 01=8301 PW=10.0 AQ=0.901 RD=1.00 N5=330 SR=-2 990 TE=209K 22 November 2018 Opr: Daeva ED; Solv: CDCI3;
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24 Oct 2019
Count 228 | pata Type MASS SPECTRUM | Date 24 Oct 2019 14:07:28 Date Stamp 03 Dec 1918 18:09:00
File Name C:\Users\Y Data\Local\Temp'\Ra¥Ra0.115\89 801 95.JC Inlet Model DIRECT Instrumental Parameters LOW RESOLUTION
Origin LEO-89 Owner Copyright(C) by Victor (2018) Title MASS SPECTRUM
TIC 2879.84
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m/z
No.| mz | Ri%) DI No. | mz | TIC(%)
1 29,000 | 100.000 | 100.000 1 29.000 @ 3472
2 | 55.000 | 86.149 | 86.149 2 | 55.000 | 2991
3 | 117.000 | 47.795 | 47.795 3 |117.000 1.660
4 | 156.000 81.708 | 81.708 4 |156.000 23837
S | 174000 20.762 | 20.762 S [174000 0.721
6 | 227.000 | 57.596 | 57.596 6 |227.000 2000
7 | 257.000 | 87.869 | 87.869 7 | 257.000 3.051
8 |299.000 0.470 0.470 8 |299.000 0.016
9 | 414000 15522 | 15,522 9 | 414000 0539
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21
5-[(4-Fluorophenyl)(2-hydroxy-4,4-dimethyl-6-oxocyclohex-1-en-1-yl)methyl]-6-hydroxy-
1,3-dimethylpyrimidine-2,4(1H,3H)-dione (3k)

© Zelinsky Institute of Organic Chemistry, Moscow; Bruker AM300 SF=300.13 MHz {1H} SI=32K SW=6010 01=2401 PW=0.0 AQ=1 352 RD=0.00 NS=1 SR=-0.06 TE=301K 3 December 2018 Opr: Daeva ED_ Solv: CDCI13;
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24 Oct 2019
Count 142 | Data Type MASS SPECTRUM | Date 24 0ct 2019 14:07:28 | Date Stam), 05 Dec 1918 17:46::
File Name C:\Users\Yuliya\AppData\Local\Temp\RaRa0.439'99.JC [InlelModel DIRECT Instrumental Parameters LOW RESOLUTION
Origin LEO-99 | owner [of ) by Victor (2018) Title MASS SPECTRUM
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5-[(3-Bromophenyl)(2-hydroxy-4,4-dimethyl-6-oxocyclohex-1-en-1-yl)methyl]-6-hydroxy-
1,3-dimethylpyrimidine-2,4(1H,3H)-dione (3m)

© Zelinsky Institute of Organic Chemistry, Moscow; Bruker AM300 SF=300.13 MHz {1H} SI=32K SW=6010 01=2401 PW=0.0 AQ=1 352 RD=0.00 NS=1 SR=-0.06 TE=299K 7 November 2018 Opr: Daeva ED; Solv: CDCI3;
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© Zelinsky Institute of Organic Chemistry, Moscow; Bruker AM300 SF=75 47 MHz {13C} 51=32K SW=18114 01=8301 PW=10.0 AQ=0.901 RD=1.00 N5=502 SR=-520 TE=298K 12 November 2018 Opr: Daeva ED; Solv: CDCI3;
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24 0ct 2019
Count 186 | Data Type MASS SPECTRUM | Date 24 Oct 2019 14:07:28 | Date Stamp 12 Nov 1918 17:35:41
File Name Ci\Users\Y: Data\Local\Temp\RakRa0.439\781.JC Inlet Model DIRECT Instrumental Parameters LOW RESOLUTION
Origin LEO 781 Owner (o] ) by Victor (2018) Title MASS SPECTRUM
Tic 1565.61
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6-Hydroxy-5-[(2-hydroxy-4,4-dimethyl-6-oxocyclohex-1-en-1-yl)(4-nitrophenyl)methyl]-

1,3-dimethylpyrimidine-2,4(1H,3H)-dione (3n)

© Zelinsky Institute of Organic Chemistry, Moscow; Bruker AM300 SF=300.13 MHz {1H} SI=32K SW=6010 01=2401 PW=9.0 AQ=1352 RD=0.00 NS=1 SR=-0.06 TE=297K 10 October 2018 Opr: Daeva ED ; Solv: CDCI3;
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24.0ct 2019
Count 155 | Data Type MASS SPECTRUM | Date 24 Oct 2019 14:07:28 Date Stamp 07 Nov 1918 14:24:03
File Name C:\Users\Yuliya\AppData\Local\Temp\Ra¥Ra0.115\52 77 70 73.JC | intet Model DIRECT Instrumental Parameters LOW RESOLUTION
Origin LEO-73 Owner Copyright(C) by Victor (2018) Title MASS SPECTRUM
TIC 1080.70 J
429
HaC
CH;,
56
#8 o o
| oH CHy
156
1 CHy
759 1013
2881
| 429
o |
| [ | 317
M‘ .IHH Lk JH L Y [ T : - L.l 1 ‘
ASTEVLIVENY T Libbid BEARL LS RIS § T | bl A bR | T T bk 1 1 T T T T LAAAAS | T T T | RAAMAAAARS RALAS T T LRAARS RARRSRRRAS] T T T T LARARE S T 1
20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420
m/z
No.| mz | RI%) DI No. | mz | TIC(%)
1 | 42000 | 100.000| 100.000 | | 1 | 42000 | 9.253
2 20162 | | 2 | 75000 | 1.866
3 21312 | | 3 |101.000] 1.972
4 27423 | | 4 | 156000 2538
5 3.960 5 [189.000 0.366
6 36434 | | 6 |256.000] 3.371
7 13971 | | 7 |268.000( 1.263
8 0.390 8 [317.000 0.036
9 8331 9 [429000 0.771
=} o — — U —
el q |
a2
E ‘
I
T\ :
© LY
= a3\ / !\V/ e |
Q ® © A 4 | o =3
S 1=\ NIy 8
o i3 / o N oy S
gm(.,gcu \//|mr~mg N
| & & @9
g8 '8 Nogs YW
"’] < o
83 R
g% | 2 o
= Sa 8 8 2
2 e 5
o v R
o
c
o]
£
£
w
[ =
E 3
(==
o
=3
|
o _|
®
|
T — T — T T T T =
3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
D:\irBUleonosa Leo_73.0 NeoHosa Leo_73 KBr npeccoska 18.02.2019

Page 111



