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Synthesis of 6-Arylpyrimido[4,5-e]indolizine-2,4(1H,3H)-diones
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Single-crystal X-ray diffraction data

Figure 1. ORTEP of 4a (left); short contact interactions within the crystal lattice (right). Element colours: carbon
(grey), hydrogen (white), oxygen (red) and nitrogen (blue). The thermal ellipsoids are drawn at the 50%

probability level.

4a
Chem. Formula CigH17N30,
Form. Weight [g mol-1] 319.13
Cryst. system monoclinic
Cryt. descript block
Space group P 21/n
(Hall group) -P 2yn
Color colourless
a[A] 14.5685(10)
b [A] 7.0647(4)
c[A] 16.3807(11)
al] 90
B[] 116.123(2)
vl 90
V [A3] 1513.72(17)
r4 4
Nres 4820
0[] 30.996
h,K,Imax 21,10,23
Dx [g cm™3] 1.401
M [mm™] 0.093
Mok [A] 0.71073
T [K] 123
F(000) 672.0
Npar 220
R 0.0425(4157)
WR 0.1265(4820)
S

1.042




Experimental data

A representative method for the preparation of the starting material 1

6-Chloro-uracil (22.9 mmol; 4.00 g) was dissolved in glacial acetic acid (60 ml). After 5 min. acetic
anhydride (3 ml) was added. The reaction mixture was stirred for 10 min. Then bromine (1 equiv.;
23.4 mmol; 1.2 ml) was slowly added dropwise. After 1 hour, the reaction was stopped by adding water

(25 ml) and cooling to 4°C for 30 minutes. The precipitate was then filtered and dried.

5-Bromo-6-chloro-1,3-dimethyluracil (1). The compound 1 was obtained as a white solid in
52 % yield (3.01 g, 11.9 mmol, R = 0.21 heptane/ethyl acetate, 3: 2). '"H NMR (300 MHz,
DMSO-dg) 6 = 3.52 (s, 3H), 3.22 (s, 3H). '°C {'"H} NMR (75 MHz, DMSO-d¢) 6 = 157.7, 149.9,
145.6, 96.6, 35.4, 29.3. HRMS (ESI-TOF): calcd. for C¢H;BrCIN,O, [M+H]* 252.9379, found:
252.9385.

Representative procedure A for the synthesis of 2a-e.

Pyrrole (1.1 equiv.; 343 pymol; 0.03 ml) was dissolved in THF (3 ml) under an inert gas atmosphere and
then cooled to -78°C. This was followed by dropwise addition of n-BuLi (1 equiv.; 400 ymol; 0.16 mL of
a 2.5 mol dm=3 solution in hexanes) and stirring for 30 min. Subsequently, 1 (395 umol; 100 mg) was
also dissolved in THF (1 ml) and added dropwise to the reaction mixture. Stirring continued for 6 hours
at room temperature. The reaction was monitored by TLC until the reaction was complete. The reaction
was stopped by the addition of a saturated NH,Cl solution (15 mL), the phases separated, and the
aqueous layer extracted with dichloromethane (3 x 10 mL). The combined organic layers were dried
over Na,SO,, concentrated under reduced pressure and purified by column chromatography

(heptane/ethyl acetate).

5-Bromo-1,3-dimethyl-6-(1H-pyrrol-1-yl)pyrimidine-2,4(1H,3H)-dione (2a). According to
the general procedure A, compound 2a was obtained as a brown solid in 80 % yield (459 mg,
1.61 mmol, Ry = 0.27 heptane/ethyl acetate, 3: 2); mp: 127-129 °C. IR (ATR): v [cm ] = 1646
(vs), 1617 (s), 1428 (s), 1386 (s), 1277 (s),1259 (m), 989 (s), 752 (s), 735 (vs). '"H NMR (300
MHz, Chloroform-d) 6 = 6.79 (dd, J = 2, 2 Hz, 2H), 6.58 — 6.42 (m, 2H), 3.54 (s, 3H), 3.15 (s,
3H). *C {"H} NMR (75 MHz, Chloroform-d) 6 = 159.2, 150.7, 146.7, 120.6, 112.1, 97.1, 32.9,
29.9 (signals of two carbons are absent, which may relate to signal overlap). MS (El, 70 eV):
m/z (%) = 282 (13, M*), 207 (13), 204 (19), 160 (100), 149 (11), 134 (21). HRMS (EI): calcd.
for C1oH10BrN;O, [M]* 282.99509, found: 282.99475.

5-Bromo-1,3-dimethyl-6-(1H-pyrazol-1-yl)pyrimidine-2,4(1H,3H)-dione (2b). According to

the general procedure A, compound 2b was obtained as a brown solid in 47 % yield (81.3 mg,
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0.285 mmol, R; = 0.11 heptane/ethyl acetate, 3: 2); mp: 154—156 °C. IR (ATR): v [cm]=1700
(s), 1650 (vs), 1625 (vs), 1454 (s), 1392 (s), 1302 (s), 1020 (s), 984 (s). '"H NMR (500 MHz,
Chloroform-d) 6 =7.85 (d, J = 1.9 Hz, 1H), 7.70 (d, J = 2.6 Hz, 1H), 6.55 (dd, J = 2.6, 1.9 Hz,
1H), 3.46 (s, 3H), 3.08 (s, 3H). 3C {'"H} NMR (126 MHz, Chloroform-d) 6 = 159.1, 150.5, 145.7,
143.3, 132.0, 108.4, 97.0, 33.1, 30.0. MS (El, 70 eV): m/z (%) = 283 (13, M*), 205 (11), 162
(97), 160 (100), 148 (22), 132 (19). HRMS (EI): calcd. for CgHyBrN,O, [M]* 283.99034, found:
283.99036.

5-Bromo-6-(1H-indol-1-yl)-1,3-dimethylpyrimidine-2,4(1H,3H)-dione (2c¢). According to the
general procedure A, compound 2c was obtained as a brown solid in 62 % yield
(81.1 mg, 0.242 mmol, R; = 0.26 heptane/ethyl acetate, 3: 2); mp: 149-151 °C. IR (ATR): v
[cm-'] = 1700 (s), 1650 (vs), 1619 (s), 1430 (s), 1217 (s), 1011 (m), 745 (s), 719 (s). '"H NMR
(500 MHz, Chloroform-d) 6 = 7.71 (dd, J = 7.8, 1.2 Hz, 1H), 7.35 — 7.30 (m, 1H), 7.29 — 7.25
(m, 1H), 7.15 (dt, J = 8.1, 1.0 Hz, 1H), 7.09 (d, J = 3.4 Hz, 1H), 6.82 (d, J = 3.3 Hz, 1H), 3.53
(s, 3H), 3.06 (s, 3H). *C {"H} NMR (126 MHz, Chloroform-d) 6 = 159.3, 151.0, 145.3, 134.8,
128.7, 125.9, 124.3, 122.2, 121.9, 110.2, 107.0, 98.4, 33.0, 30.0. MS (El, 70 eV): m/z (%) =
333 (100, M*), 254 (92), 207 (29), 197 (55), 169 (94), 162 (82). HRMS (El): calcd. for
C14H12BrN;O; [M]* 333.01074, found: 333.01051.

5-Bromo-6-(5-fluoro-1H-indol-1-yl)-1,3-dimethylpyrimidine-2,4(1H,3H)-dione (2d).
According to the general procedure A, compound 2d was obtained as a brown solid in 63 %
yield (457 mg, 1.30 mmol, R; = 0.19 heptane/ethyl acetate, 3: 2); mp: 149-151 °C. IR (ATR):
v [cm] = 1708 (m), 1648 (vs), 1615 (s), 1471 (s), 1434 (s), 1238 (s), 1127 (m), 809 (s). H
NMR (500 MHz, Chloroform-d) 6 = 7.38 — 7.34 (m, 1H), 7.13 (d, J = 3.4 Hz, 1H), 7.08 (d, J =
1.5 Hz, 1H), 7.08 — 7.06 (m, 1H), 6.79 (d, J = 3.4 Hz, 1H), 3.53 (s, 3H), 3.06 (s, 3H). "®F NMR
(282 MHz, Chloroform-d) 6 = -121.5. '3C {'"H} NMR (100 MHz, Chloroform-d) 6 = 159.2, 159.2
(d, J = 238.4 Hz), 150.9, 145.0, 131.3, 129.4 (d, J = 10.6 Hz), 127.6, 112.7 (d, J = 26.5 Hz),
111.1 (d, J = 9.6 Hz), 107.2 (d, J = 24.1 Hz), 107.0 (d, J = 4.5 Hz), 98.5, 33.0, 30.0. MS (El,
70 eV): miz (%) = 351 (94, M*), 272 (97), 215 (87), 207 (19), 187 (84), 160 (100). HRMS (El):
calcd. for C14H11BrFN;O, [M]* 351.00132, found: 351.00039.

6-(1H-Benzo[d]imidazol-1-yl)-5-bromo-1,3-dimethylpyrimidine-2,4(1H,3H)-dione (2e).

According to the general procedure A, compound 2e was obtained as a brown solid in 40 %

yield (383 mg, 1.08 mmol, R; = 0.05 heptane/ethyl acetate, 3: 2); mp: 161-163 °C. IR (ATR):

v [cm] = 1702 (s), 1642 (vs), 1611 (s), 1432 (s), 1277 (s), 1219 (s), 1180 (s), 1011 (s). 'H

NMR (500 MHz, Chloroform-d) 6 = 8.19 (s, 1H), 7.99 — 7.93 (m, 1H), 7.50 — 7.45 (m, 2H), 7.31

—7.27 (m, 1H), 3.54 (s, 3H), 3.16 (s, 3H). 3C {"H} NMR (126 MHz, Chloroform-d) é = 158.7,
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150.6, 142.3, 140.7, 131.7, 126.0, 124.9, 121.3, 110.2, 98.9, 33.2, 30.2 (signal of one carbon
is absent, which may relate to signal overlap). MS (El, 70 eV): m/z (%) = 334 (97, M*), 255
(100), 227 (85), 198 (77), 170 (82), 160 (90). HRMS (El): calcd. for C43H1BrN,O, [M]*
334.00599, found: 334.00551.

Representative procedure B for the synthesis of 3a-i.

A mixture of 2d (853 umol; 300 mg), Pd(PPh3),Cl, (5 mol%; 43 umol; 30.2 mg), Cul (5 mol%; 45 ymol;
8.6 mg) was dissolved in DMSO (5 ml) and stirred for 5 min. under argon atmosphere. NEt; (11 equiv.;
9.33 mmol; 1.3 ml) was added and the reaction mixture was heated to 100 °C. The corresponding
arylacetylene (p-tolylacetylene, 1.2 equiv.; 1.03 mmol; 0.13 ml) was slowly added dropwise to the
reaction mixture and stirred for 6 hours at 100 °C. The reaction was monitored by TLC until the reaction
was complete. The reaction was stopped by the addition of a saturated NH,CI solution (15 mL), the
phases separated, and the aqueous layer extracted with dichloromethane (3 x 20 mL). The combined
organic layers were dried over Na,SO,, concentrated under reduced pressure and purified by column

chromatography (heptane/ethyl acetate).

1,3-Dimethyl-6-(1H-pyrrol-1-yl)-5-(p-tolylethynyl)pyrimidine-2,4(1H,3H)-dione (3a).
According to the general procedure B, compound 3a was obtained as a brown solid in 80 %
yield (90.2 mg, 0.282 mmol, R; = 0.22 heptane/ethyl acetate, 3: 2); mp: 175-177 °C. IR (ATR):
v [cm] = 1704 (s), 1652 (vs), 1574 (s), 1432 (s), 1360 (s), 1007 (s), 836 (s), 748 (s). 'H NMR
(500 MHz, Chloroform-d) 6 = 7.20 — 7.17 (m, 2H), 7.08 — 7.04 (m, 2H), 6.88 — 6.85 (m, 2H),
6.45 — 6.42 (m, 2H), 3.46 (s, 3H), 3.20 (s, 3H), 2.31 (s, 3H). 3C {'"H} NMR (126 MHz,
Chloroform-d) 6 = 161.1, 150.8, 149.7, 138.8, 131.5, 129.1, 121.5, 119.7, 111.6, 97.9, 96.5,
78.5, 33.1, 29.1, 21.7 (signals of four carbons are absent, which may relate to signal overlap).
MS (El, 70 eV): m/z (%) = 319 (100, M*), 304 (19), 290 (24), 262 (15), 247 (21), 233 (10).
HRMS (ESI-TOF): calcd. for C4gH4gN3O, [M+H]* 320.1399, found: 320.1402.

1,3-Dimethyl-5-(phenylethynyl)-6-(1H-pyrrol-1-yl)pyrimidine-2,4(1H,3H)-dione (3b).
According to the general procedure B, compound 3b was obtained as a brown solid in 85 %
yield (276 mg, 0.902 mmol, R = 0.21 heptane/ethyl acetate, 3: 2); mp: 124-126 °C. IR (ATR):
v [ecm ] = 1710 (s), 1658 (vs), 1615 (s), 1479 (s), 1440 (s), 1256 (s), 1096 (s), 1069 (s). 'H
NMR (300 MHz, Chloroform-d) 6 = 7.28 — 7.23 (m, 5H), 6.87 (dd, J = 2 Hz, 2H), 6.43 (dd, J =
2 Hz, 2H), 3.44 (s, 3H), 3.18 (s, 3H). '*C {'"H} NMR (75 MHz, Chloroform-d) 6 = 161.0, 150.7,
149.9, 131.5, 128.5, 128.3, 122.8, 121.5, 111.6, 97.6, 96.1, 79.2, 33.1, 29.1 (signals of four
carbons are absent, which may relate to signal overlap). MS (El, 70 eV): m/z (%) = 305 (100,
M*), 276 (32), 249 (23), 233 (23), 219 (12), 205 (11). HRMS (ESI-TOF): calcd. for C1gH1¢N30-
[M+H]* 306.1242, found: 306.1248.



5-((4-(Dimethylamino)phenyl)ethynyl)-1,3-dimethyl-6-(1H-pyrrol-1-yl)pyrimidine-
2,4(1H,3H)-dione (3c). According to the general procedure B, compound 3¢ was obtained as
a brown solid in 86 % yield (323 mg, 0.928 mmol, R; = 0.14 heptane/ethyl acetate, 3: 2); mp:
163-165 °C. IR (ATR): v [em'] = 1708 (s), 1656 (vs), 1601 (s), 1522 (s), 1481 (s), 1442 (s),
1362 (s), 1333 (s). '"H NMR (500 MHz, Chloroform-d) 6 = 7.17 — 7.14 (m, 2H), 6.86 (t, J = 2.2
Hz, 2H), 6.57 — 6.53 (m, 2H), 6.41 (1, J = 2.2 Hz, 2H), 3.44 (s, 3H), 3.16 (s, 3H), 2.94 (s, 6H).
3C {"H} NMR (126 MHz, Chloroform-d) 6 = 161.2, 150.7, 150.3, 148.5, 132.7, 121.5, 111.7,
111.3, 109.5, 98.6, 97.7, 40.2, 33.0, 29.0 (signals of five carbons are absent, which may relate
to signal overlap). MS (El, 70 eV): m/z (%) = 348 (84, M*), 333 (30), 262 (100), 207 (19), 183
(96), 152 (19). HRMS (EI): calcd. for CyoHzoN4O; [M]* 348.15808, found: 348.15709.

5-((4-Fluorophenyl)ethynyl)-1,3-dimethyl-6-(1H-pyrrol-1-yl)pyrimidine-2,4(1H,3H)-dione
(3d). According to the general procedure B, compound 3d was obtained as a brown solid in
68 % yield (231 mg, 0.713 mmol, R; = 0.22 heptane/ethyl acetate, 3: 2); mp: 154-156 °C. IR
(ATR): v [em '] = 1712 (s), 1658 (vs), 1506 (s), 1479 (s), 1448 (s), 1215 (s), 1096 (s), 836 (s).
"H NMR (500 MHz, Chloroform-d) 6 = 7.22 — 7.14 (m, 2H), 6.91 — 6.83 (m, 2H), 6.83 — 6.77
(m, 2H), 6.40 — 6.35 (m, 2H), 3.37 (s, 3H), 3.12 (s, 3H). "F NMR (471 MHz, Chloroform-d) & =
-110.4. 3C {"H} NMR (75 MHz, Chloroform-d) 6 = 162.7 (d, J = 250.9 Hz), 161.0, 150.7, 150.0,
133.4 (d, J = 8.4 Hz), 121.5, 118.9 (d, J = 3.5 Hz), 115.6 (d, J = 22.2 Hz), 111.6, 97.5, 95.0,
78.9 (d, J=1.5 Hz), 33.1, 29.1 (signals of four carbons are absent, which may relate to signal
overlap). MS (El, 70 eV): m/z (%) = 323 (100, M*), 294 (35), 267 (28), 251 (27), 238 (14), 223
(13). HRMS (ESI-TOF): calcd. for C4gH1sFN3O, [M+H]* 324.1148, found: 324.1143.

1,3-Dimethyl-6-(1H-pyrrol-1-yl)-5-((4-(trifluoromethyl)phenyl)ethynyl)pyrimidine-
2,4(1H,3H)-dione (3e). According to the general procedure B, compound 3e was obtained as
a brown solid in 92 % vyield (363 mg, 0.973 mmol, R; = 0.20 heptane/ethyl acetate, 3: 2); mp:
168-170 °C. IR (ATR): v [cm'] = 1708 (s), 1660 (vs), 1642 (s), 1483 (s), 1444 (s), 1327 (vs),
1102 (vs), 1063 (vs). '"H NMR (300 MHz, Chloroform-d) 6 = 7.50 (d, J = 8 Hz, 2H), 7.39 — 7.33
(m, 2H), 6.88 (dd, J = 2 Hz, 2H), 6.45 (dd, J = 3 Hz, 2H), 3.45 (s, 3H), 3.22 (s, 3H). '°F NMR
(282 MHz, Chloroform-d) 6 = -62.9. 3C {"H} NMR (75 MHz, Chloroform-d) é = 160.9, 150.8,
150.6, 131.7, 130.1 (q, J = 32 Hz), 126.6 (d, J = 1 Hz), 125.2 (q, J = 4 Hz), 124.0 (q, J = 272
Hz), 121.5, 111.8, 97.0, 94.6, 81.8, 33.2, 29.1 (signals of four carbons are absent, which may
relate to signal overlap). MS (El, 70 eV): m/z (%) = 373 (100, M*), 354 (11), 344 (30), 316 (28),
301 (22), 288 (13). HRMS (ESI-TOF): calcd. for Cq9H15F3N30, [M+H]* 374.1116, found:
374.1110.



1,3-Dimethyl-6-(1H-pyrrol-1-yl)-5-(thiophen-3-ylethynyl)pyrimidine-2,4(1H,3H)-dione

(3f). According to the general procedure B, compound 3f was obtained as a brown solid in
86 % yield (236 mg, 0.759 mmol, R; = 0.20 heptane/ethyl acetate, 3: 2); mp: 116-118 °C. IR
(ATR): v [cm] = 1708 (s), 1656 (vs), 1609 (s), 1481 (s), 1446 (s), 1372 (m), 1256 (m), 780 (s).
'"H NMR (500 MHz, Chloroform-d) 6 = 7.32 (dd, J = 3.0, 1.2 Hz, 1H), 7.19 (dd, J = 5.0, 3.0 Hz,
1H), 6.96 (dd, J = 5.0, 1.1 Hz, 1H), 6.86 (dd, J = 2.2 Hz, 2H), 6.42 (dd, J = 2.2 Hz, 2H), 3.43
(s, 3H), 3.18 (s, 3H). 3C {"H} NMR (75 MHz, Chloroform-d) 6 = 161.0, 150.7, 149.8, 129.7,
129.1, 125.3, 121.8, 121.4, 111.6, 97.6, 91.4, 78.7, 33.1, 29.0 (signals of two carbons are
absent, which may relate to signal overlap). MS (El, 70 eV): m/z (%) = 311 (100, M*), 296 (10),
282 (26), 252 (20), 239 (21), 227 (20). HRMS (El): calcd. for C4sH13N30.S [M]* 311.07230,
found: 311.07164.

6-(1H-Indol-1-yl)-1,3-dimethyl-5-(p-tolylethynyl)pyrimidine-2,4(1H,3H)-dione (39).
According to the general procedure B, compound 3g was obtained as a brown solid in 98 %
yield (273 mg, 0.739 mmol, R; = 0.23 heptane/ethyl acetate, 3: 2); mp: 185-186 °C. IR (ATR):
v [cm7] = 1710 (s), 1660 (vs), 1619 (s), 1477 (s), 1438 (s), 1331 (s), 1215 (s), 743 (vs). 'H
NMR (500 MHz, Chloroform-d) 6 = 7.72 — 7.68 (m, 1H), 7.31 - 7.21 (m, 4H), 6.96 — 6.92 (m,
2H), 6.85—-6.82 (m, 2H), 6.80 (dd, J = 3.4, 0.9 Hz, 1H), 3.49 (s, 3H), 3.17 (s, 3H), 2.24 (s, 3H).
3C {"H} NMR (126 MHz, Chloroform-d) 6 = 161.2, 151.0, 148.3, 138.7, 135.4, 131.3, 128.9,
128.9, 127.0, 124.0, 122.0, 121.7, 119.4, 111.2, 106.6, 98.8, 97.6, 78.6, 33.1, 29.1, 21.6
(signals of two carbons are absent, which may relate to signal overlap). MS (El, 70 eV): m/z
(%) = 368 (100, M*), 168 (18), 153 (9). HRMS (El): calcd. for C,3H1sN30, [M]* 368.13935,
found: 368.13903.

6-(5-Fluoro-1H-indol-1-yl)-1,3-dimethyl-5-(p-tolylethynyl)pyrimidine-2,4(1H,3H)-dione
(3h). According to the general procedure B, compound 3h was obtained as a brown solid in
86 % vyield (282 mg, 729 ymol, R; = 0.20 heptane/ethyl acetate, 3: 2); mp: 159-161 °C. IR
(ATR): v [cm'] = 1656 (vs), 1613 (s), 1467 (s), 1440 (vs), 1228 (s), 1207 (s), 1123 (s). '"H NMR
(300 MHz, Chloroform-d) 6 =7.36 (dd, J=9, 3 Hz, 1H), 7.27 (d, J=4 Hz, 1H), 7.17 (dd, J = 9,
4 Hz, 1H), 7.05 (td, J =9, 3 Hz, 1H), 7.00 — 6.94 (m, 2H), 6.89 — 6.84 (m, 2H), 6.78 (dd, J = 3,
1 Hz, 1H), 3.49 (s, 3H), 3.18 (s, 3H), 2.26 (s, 3H). "9F NMR (282 MHz, Chloroform-d) & = -
121.9. 3C {"H} NMR (75 MHz, Chloroform-d) 6 = 161.0, 159.1 (d, J = 238 Hz), 150.9, 147.9,
138.9, 131.9, 131.3, 129.5 (d, J = 10 Hz), 129.0, 128.6, 119.3, 112.3 (d, J = 26 Hz), 111.9 (d,
J=10Hz), 106.9 (d, J = 24 Hz), 106.5 (d, J = 4 Hz), 99.0, 97.8, 78.3, 33.1, 29.2, 21.6 (signals
of two carbons are absent, which may relate to signal overlap). MS (El, 70 eV): m/z (%) = 387
(40, M*), 168 (23), 153 (12), 134 (4), 126 (5). HRMS (ESI-TOF): calcd. for Co3H19gFN3;O, [M+H]*
388.1461, found: 388.1459.



6-(1H-Benzo[d]imidazol-1-yl)-1,3-dimethyl-5-(p-tolylethynyl)pyrimidine-2,4(1H,3H)-
dione (3i). According to the general procedure B, compound 3i was obtained as a brown solid
in 75 % yield (251 mg, 678 ymol, R; = 0.05 heptane/ethyl acetate, 3: 2); mp: 248-250 °C. IR
(ATR): v [cm'] = 1662 (vs), 1623 (m), 1444 (vs), 1353 (m), 1337 (m), 1273 (m), 1211 (m). 'H
NMR (250 MHz, DMSO-dg) 6 = 10.8 (s, 1H), 10.2-10.1 (m, 1H), 10.0 - 9.9 (m, 1H), 9.7 - 9.6
(m, 2H), 9.3 (d, J = 8.0 Hz, 2H), 9.0 — 9.0 (m, 2H), 5.6 (s, 3H), 5.4 (s, 3H), 4.5 (s, 3H). 3C {'H}
NMR (63 MHz, DMSO-dg) 6 = 160.3, 150.2, 146.8, 142.8, 142.7, 138.7, 132.6, 130.4, 129.2,
124 .4, 123.4, 120.1, 118.5, 111.6, 97.5, 95.4, 79.3, 32.5, 28.6, 20.9 (signals of two carbons
are absent, which may relate to signal overlap). MS (El, 70 eV): m/z (%) = 370 (36, M*), 196
(5), 167 (22), 153 (10). HRMS (ESI-TOF): calcd. for CyH1gN4O, [M+H]* 371.1508, found:
371.1508.



1H, 13C, 19F NMR spectra
5-Bromo-1,3-dimethyl-6-(1H-pyrrol-1-yl)pyrimidine-2,4(1H,3H)-dione (2a)
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5-Bromo-1,3-dimethyl-6-(1H-pyrazol-1-yl)pyrimidine-2,4(1H,3H)-dione (2b)
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6 Receiver Gain 101.0
7 Relaxation Delay 1.0000
8 Pulse Width 8.0000
9 Spectrometer Frequency500.13
10 Spectral Width 10000.0
11 Lowest Frequency -1924.3
12 Nucleus 1H
13 Acquired Size 32768
14 Spectral Size 65536
14 {\\N
H3C\ S Br
O}\ ‘ o
CHy
l. L1 .
48 2 313
do - & o
T T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
f1 (ppm)
alje
n o ° <
1 Solvefit apefs 849 B g S eibs
B BN = E| ) o
2 Temperatur 208, ‘ / \ ‘ ‘
3 Pulse zgpgB0
4 Experjiment 1p
5 Number of $cans 1024
6 Receiyer Gain 1p1.
7 Relaxation Delal 2,00p0
8 Pulse|Width| 1p.0po0!
9 Spectfometer [FrequehcylPR5. |7
10 Spectral Widtt 30120.5
11 Lowest Frequency -2471.3
12 Nucleps 1BC
13 Acquired Size 32768
14 Spectral Size 65536
A
H;Q l Br
O)\ ‘ o
Hy
T T T T T T T T T T = T T T
210 20 190 180 L7 16 15 W‘O 130 20 11 f %O ) P0 80 70 0 50 40 0 2
pPpm




5-Bromo-6-(1H-indol-1-yl)-1,3-dimethylpyrimidine-2,4(1H,3H)-dione (2c)

Parameter Value
1 Solvent coci3 RRRRARANANIZANIRNRIRINS 3303 8 |8
NRRNRRNNRNNRNNRSNRNRRNRNRNRR S 6 o o
2 Temperature 298.1 B S | |
3 Pulse Sequence 2930
4 Experiment iD
5 Number of Scans 16
6 Receiver Gain 101.0
7 Relaxation Delay 1.0000
8 Pulse Width 8.0000
9 Spectrometer Frequency500.13
10 Spectral Width 10000.0
11 Lowest Frequency -1924.1
12 Nucleus 1H
13 Acquired Size 32768
14 Spectral Size 65536

HsC_ N Br

A

0.96-=
1.03
1.0

.95
0.9~

3.Ul~xI

12.0 115 11.0 105 100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5
f1 (ppm)
alye
™ al[|m o h o [~fo NI dd
1 Solvent cociy 7 ql|[€ | ®EIRIS als 4
2 Tempgrptur 298. NI 11 |
3 Pulse [Sequenc zgpgR0
4 Exper|ment 1D
5 Number of $cans 10p4
6 Receiyer Gajn 10fL.
7 Relaxation Delay 2.000p
8 Pulse Width| 1040t
9 Frequefcyl25.77
10 Spectra| Width 30120.5
11 Lowest Frequency -247114
12 Nucleps| 13€
13 Acquited Size 3276
14 Spectral Size 65536
/=\
NIE(p
H;C \ Br
O/)\ ‘ D
CH,

210

=]

o Lot a1 I




5-Bromo-6-(5-fluoro-1H-indol-1-yl)-1,3-dimethylpyrimidine-2,4(1H,3H)-dione (2d)

Parameter Value
naNouLLL MmO ONNN OO o ©
1 Solvent cpci3 NN nanacdi 19999 g o S
NRNNRKRNNRRNARNNRRNR S 6 o @
2 Temperature 298.1 e e | |
3 Pulse Sequence 2930
4 Experiment 1D
5 Number of Scans 16
6 Receiver Gain 101.0
7 Relaxation Delay 1.0000
8 Pulse Width 8.0000
9 Spectrometer Frequency500.13
10 Spectral Width 10000.0
11 Lowest Frequency -1924.0
12 Nucleus 1H
13 Acquired Size 32768
14 Spectral Size 65536
F
H3C\ A Br
2\ ! o
CHy
!
Ll l . L
Ietad d
ceegan < <
“alico o @
T T T T T T T T T T T T T T T T T T T T T T T T
12.0 11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
n
Parameter Value E
1 Solvent CcDCI3
2 Temperature 298.2
3 Pulse Sequence zgig
4 Experiment 1D
5 Number of Scans 16
6 Receiver Gain 101.0
7 Relaxation Delay 1.0000
8 Pulse Width 12.0000
9 Spectrometer Frequency470.55
10 Spectral Width 113636.4
11 Lowest Frequency -103877.4
12 Nucleus 19F
13 Acquired Size 65536
14 Spectral Size 131072
F
HSC\ AN Br
O)\ ! o
cH,
T
T T T T T T T T T T T T T T T T T T T T T T T T T
20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)
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Parameter Value
TG o o ML apadn=9Qo | oo

2 Temperature 24.1 \‘ ‘ ‘ \\// l\»_.§§\ \W ‘ ‘ ‘
3 Pulse Sequence carbon.jxp
4 Experiment 1D
5 Number of Scans 2000
6 Receiver Gain 52.0
7 Relaxation Delay 2.0000
8 Pulse Width 3.4000
9 Spectrometer Frequencyl00.53
10 Spectral Width 25252.5
11 Lowest Frequency -2567.8
12 Nucleus Carbon13
13 Acquired Size 31415
14 Spectral Size 52430
F

AL AN

o

CH,

T T T T T T T T
220 210 200 190 180 1]70 140 130 12

12



6-(1H-Benzo[d]imidazol-1-yl)-5-bromo-1,3-dimethylpyrimidine-2,4(1H,3H)-dione (2e).

Parameter Value
NRON N O ONUVTITAIRANRNN OOV IO NN DD 5 ©
1 Solvent CDCI3 TNNNNNNNNNNANT XTI ITLTNNANNNNA ] -
GRNNRNRNNRNNRNRNNRNNNRNNNRNNNRNRNNNRNRNN o o
2 Temperature 298.1 [ 2 R N 2 S S S N N N N | |
— ——
3 Pulse Sequence 2930
4 Experiment 1D
5 Number of Scans 8
6 Receiver Gain 101.0
7 Relaxation Delay 1.0000
8 Pulse Width 8.0000
9 Spectrometer Frequency500.13
10 Spectral Width 10000.0
11 Lowest Frequency -1924.0
12 Nucleus 1H
13 Acquired Size 32768
14 Spectral Size 65536
N)s
NG
O)\ o
CHy
i
L VTN ) G
s Il 44
o < << < <
S = & o o
T T T T T T T T T T T T T T T T T T T T T T T T T
12.0 115 11.0 105 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
Parameter Valye
~ I T 29 o o~
1 Solvent cpcl & 2 [T R o844 E: @
2 Temperature 298.2 ‘ ‘ S 2 ‘ s ‘ ‘
3 Pulse Sequengce 2gpg30
4 Experiment 1D
5 Number of Sgans 512
6 Receiver Gain 101.
7 Relaxation Dglay 2.00Q0
8 Pulse Width 10.0900
9 Spectrometer| Freqiencyl25.17
10 Spectral Width 30120.5
11 Lowest Frequency -2484.5
12 Nucleus 13C
13 Acquired Sizef 3276
14 Spectral Size 6553
=N
N
HeC_ N/L Br
O)\ N o
oy

I

180|

\ }Ho

i

T
6

{!

150

&

T T
130 ‘{

T
20

o L

13

T
80

" sl

[T
50

40

;y

‘ \\“ T \H\ ‘! ’\
2P 10 0 -10‘



1,3-Dimethyl-6-(1H-pyrrol-1-yl)-5-(p-tolylethynyl)pyrimidine-2,4(1 H,3H)-dione (3a)

Parameter Value

1 Solvent cpei3 2292 5555588888880388883339% 2 ] ?
NNRNRNRNRRNRRRNRRRNRR G606 66686686 oo I

2 Temperature 298.2 e *—LLLLLLLRKK‘L/ \W ‘ ‘
3 Pulse Sequence 2930
4 Experiment 1D
5 Number of Scans 16
6 Receiver Gain 101.0
7 Relaxation Delay 1.0000
8 Pulse Width 8.0000
9 Spectrometer Frequency500.13
10 Spectral Width 10000.0
11 Lowest Frequency -1923.3
12 Nucleus 1H
13 Acquired Size 32768
14 Spectral Size 65536

/ \ CHy

F
HC e
O)\ o

\
CH,

2.05=
2.08~
1.96~=

1.97=

T T T T T T T T T T T T T T T T T T T T T T
120 115 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

f1 (ppm)
Parameter| Value|
= @ @ oo |lan e

1 Solvgnt coq3 g 8¢ g |43 [|5¢ = B d Ballk
2 Temperature 2981 \/ ’ g ) ‘ / \ ‘ ‘ ‘
3 Pulse Sequence zgpg30
4 Experiment 1D
5 Numpber of Scang 512
6 Recgiver Gain 101.0
7 Relakation Delay 2.0000
8 Puls¢ Width 10.000
9 Spegtrometer Frequencyl25.77
10 Spedtral Width 30120.5
11 Lowest Frequency -2467.
12 Nuclpus 13C
13 Acqyired Size 32768
14 Spedtral Size 65536

/ \ CHj{
nel A2

o i\

7T T ] T T T 1T T T
21+ 200 190 1%0‘ ‘170 160 lHi 140 H130‘ 120 110
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1,3-Dimethyl-5-(phenylethynyl)-6-(1H-pyrrol-1-yl)pyrimidine-2,4(1H,3H)-dione (3b)

Parameter Value
1 Solvent coci3 R RRRRRERRERRRRREEEL ERR R 2
KRNRRNRRNERRNRRNRNSGSESS88688 o @
2 Temperature 298.2 e e e e N = |
3 Pulse Sequence 2930
4 Experiment 1D
5 Number of Scans 16
6 Receiver Gain 128.0
7 Relaxation Delay 2.0000
8 Pulse Width 10.0000
9 Spectrometer Frequency300.13
10 Spectral Width 6188.1
11 Lowest Frequency -1268.1
12 Nucleus 1H
13 Acquired Size 32768
14 Spectral Size 65536
RO AN Z
O)\ | )
CHy
*m Lx A J;ibjh U S
g & 5 > 3
I N © o
T T T T T T T T T T T T T T T T T T T T T T T
120 115 11.0 105 10.0 9.5 9.0 8.5 8.0 7.5 7.9 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)
EE
o ~|e X |
1 Solvent g 5(Z RN - s b |5
= = U | R = 3 g el
2 Temperature 8| / \ / \ / s ‘ ‘
3 Pulse Spquenge pg
4 Experiment
5 Number of Sgans 24
6 Receiver Gair 501d
7 Relaxation Delay 1000g
8 Pulse Width .00do
9 Spectrgmeter| Frefjuen
10 Spectrgl Widt] 028 {8
11 Lowest|Frequien l468. 11
12 Nucleu: q
13 Acquired Size| 76
14 Spectrd| Size 536

e A
A

e R ip u lew Y o e

T T T T T T T T T T T
0 120 0 100 q 70 60 50 40 30 ZF 10 0
f1{(ppm

T T T T T
210 20 19F 18 1o 16 1% 14F 1%
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5-((4-(Dimethylamino)phenyl)ethynyl)-1,3-dimethyl-6-(1H-pyrrol-1-yl)pyrimidine-

2,4(1H,3H)-dione (3c)

Parameter Value
RROMVTNVONOOT Mo Tox
1 Solvent CcDCI3 el R i e R R B B B Bt A el i
KRNRRNGSGEO6E866866866 oo
2 Temperature 298.2 e SN = PN
3 Pulse Sequence 2930
4 Experiment 1D
5 Number of Scans 16
6 Receiver Gain 101.0
7 Relaxation Delay 1.0000
8 Pulse Width 8.0000
9 Spectrometer Frequency500.13
10 Spectral Width 10000.0
11 Lowest Frequency -1923.7
12 Nucleus 1H
13 Acquired Size 32768
14 Spectral Size 65536
H,C
|
/ oty
HiC_ zZ
AN
O)\ o
CHy
|
|
I I
N
4 dd 4
e @ <o e
NI RN RS
T T T T T T T T T T T T T T T T T T T T T T T T
12.0 115 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6. 6.0 5.5 5.0 4.5 4.0 3.5 B.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
Valde
y ™ i N G N BN ~ |4
1 Solvent cocl o) 3R|% 8 i oS | d
=1 BRI N 2 3 jaguigs] e <
2 Temperature 298.2 | N / / | |
3 Pu » zgpg30
4 il 1D
5 Number of Sdang 512
6 Receiver Gair| 101.9
7 Relaxgtion pelay 2.0000
8 Pulse|Widtt 10.0000
9 Spectrometer| Frequen 5
10 Spectral Width 30120.5
11 Lowest Frequenc) -2473.8
12 Nucleus 13C
13 Acquired Sige| 3276
14 Spectral Size 6553
H:Q
|
[/ \ 7 ﬂ/ CHy
\
HC_
e l\ Ie
| o . m
T T T T T T T T T T T T T T T T T T
210 200 19 18 17 160 15D 140 130 1pQ 10 Lop 90 8( 7Q q 5) 40 20 10 -10
1 (ppm)|




5-((4-Fluorophenyl)ethynyl)-1,3-dimethyl-6-(1H-pyrrol-1-yl)pyrimidine-2,4(1H,3H)-dione (3d)

QaaonngaandirowboanNY NN
NAAA A O BRBODRDNM® M 0=
Parameter Value NRNRRNGSSGS66E66666 ® oo
e LU |
1 Solvent coei3 "
2 Temperature 298.2
3 Pulse Sequence 2930
4 Experiment 1D
5 Number of Scans 16
6 Receiver Gain 101.0
7 Relaxation Delay 1.0000
8 Pulse Width 8.0000
9 Spectrometer Frequency500.13
10 Spectral Width 10000.0
11 Lowest Frequency -1957.8
12 Nucleus 1H
13 Acquired Size 32768
14 Spectral Size 65536
/ ]
HSC\ X %
O)\ o
cHy
|
|
1
N | Ly &
N4 44
S ega @ S @
& RoA - I
T T T T T T T T T T T T T T T T T T T T
12.0 115 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 710 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
«
p
Parameter Value =
1 Solvent cpci3
2 Temperature 298.3
3 Pulse Sequence zgig
4 Experiment 1D
5 Number of Scans 16
6 Receiver Gain 101.0
7 Relaxation Delay 1.0000
8 Pulse Width 12.0000
9 Spectrometer Frequency470.55
10 Spectral Width 113636.4
11 Lowest Frequency -103877.4
12 Nucleus 19F
13 Acquired Size 65536
14 Spectral Size 131072
[\ ]
HsC_ N %
O)\ o
CH;
T T T T T T T T T T T T T T T T T T T T T T T T T
20 10 0 -10 -20 -30 -40 -50 -60 -70 -80 90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)
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alug
©e o W ¥ H 1o o o u|
1 Sahpnt opats $EE |43 REA 488200 | | 9 o9
2 Temperatyre 29812 T 1 T80 LT 55l AT o
3 Puls Zdpg 3! \ / V
4 Experimen) 1
5 Numpber off Scan: 102
6 Receiver Gain 2050.9
7 Relakation|Delay| 12,0000
8 Pulse Widt] 10.9odo
9 Spedtrometer [Fr 48
10 Spegtral Widtt 180288
11 Lowest Frequend -1468.1L
12 Nuclpus 13|
13 Acquired Size 32768
14 Spedtral Sige 65586
HC N/J\
] ! el
CHy
I
|
" Ll K A e
Y G ! ¥ b ) 0 Y \
T T T T T T T T T T T T
211 20 19Q 180 70 HHO L5 140 BO 120 10 " 1L0g ) 0 ra 50 40 2 10 -10
1 (ppm
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1,3-Dimethyl-6-(1H-pyrrol-1-yl)-5-((4-(trifluoromethyl)phenyl)ethynyl)pyrimidine-

2,4(1H,3H)-dione (3e)

Parameter Value
CRRNNUECOOANNGWYL T v oo
1 Solvent CDCI3 RN LR B e B B S ¥ oo
NNNRNN ERCRERY: JURY. R RCRY] oo
2 Temperature 298.2 e SN 2= |
3 Pulse Sequence 2930
4 Experiment 1D
5 Number of Scans 16
6 Receiver Gain 181.0
7 Relaxation Delay 2.0000
8 Pulse Width 10.0000
9 Spectrometer Frequency300.13
10 Spectral Width 6188.1
11 Lowest Frequency -1246.3
12 Nucleus 1H
13 Acquired Size 32768
14 Spectral Size 65536
E
F
) F
O)\ o
CHy
| !
J! , | Ao
44 414 1 g
> &) a 3 S S
i = = q I
T T T T T T T T T T T T T T T T T T T T T T T T
12.0 115 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 30 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
@
b
Parameter Value b
1 Solvent CcDCI3
2 Temperature 298.3
3 Pulse Sequence zgfhiggn
4 Experiment 1D
5 Number of Scans 64
6 Receiver Gain 2050.0
7 Relaxation Delay 1.0000
8 Pulse Width 10.0000
9 Spectrometer Frequency282.38
10 Spectral Width 66964.3
11 Lowest Frequency -61722.4
12 Nucleus 19F
13 Acquired Size 65536
14 Spectral Size 131072
E
B F
N
Ho Z
C\ \
O)\ o
CHy
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 ~-160 -170 -180 -190 -200 -210
f1 (ppm)
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Parameter alu

apoNog oo ding o g & d -
2 Tempgrature 298.2 %ai‘ e —— ‘ ‘
3 Pulse equence 2dpg3
4 Exper{ment 1l
5 Numbgr of Scans 1024
6 Receiyer Gain 2050.
7 Relaxgtion Delay 24000t
8 Pulse Width 1¢.0000
9 Freqyendy75.48
10 Spectial Width 18028}8'
11 Lowegt Frequency -14585
12 Nuclegs 13C
13 Acquitled Size 32768
14 Spectfal Size 64536
E

~
=
N
-

HaG N

210| 200 19 1

U T U T T T
%O 170 ]jG 150 149 HO 12 110 IE(L‘ 90 ‘ v ‘ 70 %0 30 4 30 20 10 0 -10
Pl

f1]
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1,3-Dimethyl-6-(1H-pyrrol-1-yl)-5-(thiophen-3-ylethynyl)pyrimidine-2,4(1H,3H)-dione (3f)

Parameter Value

1 Solvent coa ANNNNRRRREEERRLEE 0N TS gags
RNNRNAERNRNRNNG G 66666886686 R RERERS

2 Temperature 298.2 A NP NNV
3 Pulse Sequence 2930
4 Experiment 1D
5 Number of Scans 16
6 Receiver Gain 101.0
7 Relaxation Delay 1.0000
8 Pulse Width 8.0000
9 Spectrometer Frequency500.13
10 Spectral Width 10000.0
11 Lowest Frequency -1922.7
12 Nucleus 1H
13 Acquired Size 32768
14 Spectral Size 65536

/ 2

/
e A A
O)\ o

Jg W -
s 2
aee < e 2
S | & ©
T T T T T T T T T T T T T T T T T T T T T T T T T
12.0 115 11.0 105 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
Valug
i S 2 e R 9 GRS N - e
1 Solvant apci3 el 2< QST R 4 N s o g
e ER SHSER H |l N a R
2 Temperature 299.6 N/ VIR I | \ I
3 Pulsg Sequence Zgpg3!
4 Expefiment 1D
5 Number pf Scans 1024
6 Recejver|Gain 2050.9
7 Dela 2.000t¢
8 Pulse Width 10.0000
9 Spectrometer Fi 48
10 Spectral Width 18028.8
11 Lowest Frequenty -1460.5
12 Nucleus 1B3C
13 Acquired|Size 32768
14 Spectral Bize 65536
\\ /[_, s
e o
CHg
" " L ™~ " i " L " "
\LJ” " A”w“u_' - A ’ Ay o " AR W M‘\nrlm 'WM m“w1‘ TR \‘ o~
T T T T l; T T T T T T T T T T T T T T T
210 200 190 180 79 16D 150 Q) 13 2 q 100 po Q 70 60 50 A 30 D 10 0 -10
1 (Ppm
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6-(1H-Indol-1-yl)-1,3-dimethyl-5-(p-tolylethynyl)pyrimidine-2,4(1H,3H)-dione (3g)

Parameter Value
NN N NNNVR T I O0ODDOOCONNNTTMMANNTNMNTIMNOSO NG <
1 Solvent coci3 RRRRRSOCCOUMMAnnaaNN NN NNNINNNNGGR000D DR @R QN g ]
RNNRNRNRNRNRNNRRNNRNRNRNSNRRNRRNRRNNN GG G6 86686686 N
2 Temperature 298.2 e L\
— S ppp—
3 Pulse Sequence 2930
4 Experiment 1D
5 Number of Scans 16
6 Receiver Gain 90.5
7 Relaxation Delay 1.0000
8 Pulse Width 8.0000
9 Spectrometer Frequency500.13
10 Spectral Width 10000.0
11 Lowest Frequency -1931.7 } }
12 Nucleus 1H
13 Acquired Size 32768
14 Spectral Size 65536
\ -
SN
O)\ ! o
CHy
I
[
1
l h N
4 3 gd %
a S aga a
S ¢ HHo B
T T T T T T T T T T T T T T T T T T
12.0 115 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 3.5 3.0 2.5 2.0 1.5 0.0
f1 (ppm)
Vajue
3 3 tpaadac Fle | bl d 4Lk
1 Solven cpdi3 & 2| BRHSEYINT 318 |&[x o a8 |4
3 3 I Rt P R 33 &[0 & q
2 Tempefature 2981 \* \ ~ ‘ \/ ‘ ‘
3 Pulse zgpg30
4 E iment 1D
5 Numper of Scal 102p
6 Reteiver Gain 101{0
7 Delal 2.0000
8 Pulse Width 10.000Q
9 Spectrometer Fféquency125|77
10 Spectragl Width 301P0.5
11 Lowest Frequer -2484.5
12 Nugleu: 13C]
13 Acquiired Size 32768
14 Spectral Size 65536
—
\ 75 /\ CHy
H, G \A\
o/
CH,
‘ AL
T T T T T T T T T T T T T T
2 200 19 180 170 60 5 140 13 120 10 10 9 8 4 30 10 -10
f1i{(ppm




6-(5-Fluoro-1H-indol-1-yl)-1,3-dimethyl-5-(p-tolylethynyl)pyrimidine-2,4(1H,3H)-dione (3h).

Parameter Value
1 Solvent cpci3 R R R RERRE R EREEEEEER R PR 8
NNNRNNNENNRNRRNRKRNN GG 66666666 AR N
2 Temperature 298.2 [ — [E—. :M\' R ‘ ‘
3 Pulse Sequence 2930
4 Experiment 1D
5 Number of Scans 16
6 Receiver Gain 181.0
7 Relaxation Delay 2.0000
8 Pulse Width 10.0000
9 Spectrometer Frequency300.13
10 Spectral Width 6188.1
11 Lowest Frequency -1246.2
12 Nucleus 1H
13 Acquired Size 32768
14 Spectral Size 65536
F
\ -
ne A
U)\ | o
CHy

pos -
ST
L
10
sl
E{

o
PSS
23lecRl@a
gy N )
T T T T T T T T T T T T T T T T T T T T T T T
120 115 11.0 105 10.0 9.5 9.0 8.5 8.0 7.5 7 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)
2
Parameter Value ~
1 Solvent coci3 |
2 Temperature 298.3
3 Pulse Sequence zgfhiggn
4 Experiment 1D
5 Number of Scans 64
6 Receiver Gain 2050.0
7 Relaxation Delay 1.0000
8 Pulse Width 10.0000
9 Spectrometer Frequency282.38
10 Spectral Width 66964.3
11 Lowest Frequency -61722.4
12 Nucleus 19F
13 Acquired Size 65536
14 Spectral Size 131072
F
CHy
Hy Z
C\ \
U)\ o
CHy
I
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -12p -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)
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Pgrameter alup
elewn oo Mmool puNoagNen o A | e
2 Temperature 208.2| W/ | | SOG\ET ||S\ d \ I |
3 Pulsd Sequence 2gpg30
4 Expefimgnt ip
5 Number of Scans 1p24
6 Regejver|Gain 2050.p
7 Delay 2{000p
8 Pulse Width 1p.00p0
9 Spectronjeter Frequendy75.48|
10 Spectral Width 18028.8
11 Lowest Frequency 14591
12 Nuglgus 1BC
13 Acqujred|Size 3p76
14 Spectral bize 65536
F
=——
/ \ ’\ CHy
N J H
]
H
b "~
N o
cH,

T I
2 C* 200 9 80 140 IH& 50 ’l 0 130 120 110 100 90 0‘ 79 60 SH 0 30 20 10 0 -10
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6-(1H-Benzo[d]imidazol-1-yl)-1,3-dimethyl-5-(p-tolylethynyl)pyrimidine-2,4(1 H,3H)-dione (3i)
3NeNINYSomnoernpecanitraltanalzag dze = Parameter value
SSSSFSSSRNNNNANNNNLLOYOLYNMMSC G0 Qo n
A S OV O\ GY OV OV GV OV OV O OV O GV OV O GV O O OY OY [OY OB OB won W < 1 Solvent DMSO
I I Vo 2 Temperature 208.2
3 Pulse Sequence zg30
4 Experiment 1D
5 Number of Scans 16
6 Receiver Gain 724.0
7 Relaxation Delay 1.0000
8 Pulse Width 10.0000
9 Spectrometer Frequency250.13
10 Spectral Width 5165.3
11 Lowest Frequency -467.4
12 Nucleus 1H
13 Acquired Size 32768
14 Spectral Size 65536
N)Q :
mel A
o)\ | o
CHy

-
0.99F tme=e
C__
-
a zjeqﬁ

Iy g4 3 2
& S 5 § & 3 53
= A4 A & A o o
T T T T T T T T T T T T T T T T T T T T T T T T
12.0 115 11.0 10.5| 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)
Value I
1 Solvent DMSO " doony beNwwod o ol " ...
2 Temperaturg 2982 3 Lo 22388 = N o | N @ S
iR AT ik
4 Experiment 1D
5 Number of Srang 102:
6 Receiver Gaif 2050.0
7 Relaxation Delay 2.0000
8 Pulse Width 10.000t¢
9 Spectrometef Fréquency62
10 Spectral Wid| 15000.09
11 Lowest Freqfiency -1241.3|
12 Nucleus 13C
13 Acquired Sizf 32768
14 Spectral Sizg 65536
il \ 2N CH
N|
1
HsC_
c/l\ N o
PHs
|
|
‘ |
il | I il I (lkaill
| i “‘ I | | ' | \ ‘
T } T T T T | T T T T T T T T T T T ‘ T T T T
210 20”] 190 L8 1‘70 160 1%0 1+ 130 120‘ 110 00 90 d 70 50 4 30 20 10 0 -10
1|(ppm)
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1,3-dimethyl-6-(p-tolyl)pyrimido[4,5-e]indolizine-2,4(1H,3H)-dione (4a)

RRREIVLIVIIIAIASIRIIZZAG g A 5
Parameter Value RNNRNNRNNRNNRNNG{BSGS8666 o o I
B S S
1 Solvent [eblek) i S ! !
2 Temperature 298.2
3 Pulse Sequence 2930
4 Experiment iD
5 Number of Scans 16
6 Receiver Gain 80.6
7 Relaxation Delay 2.0000
8 Pulse Width 10.0000
9 Spectrometer Frequency300.13
10 Spectral Width 6188.1
11 Lowest Frequency -1271.7
12 Nucleus 1H
13 Acquired Size 32768
14 Spectral Size 65536
CH,
HsC_ N
O)\ °
CHy
|
| |
J J e S
s S g 1
S5gs @ S S )
IEENEERN $ o o
T T T T T T T T T T T T T T T T T T T T
120 115 11.0 105 10.0 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
Value
: cyma e | el g L <
coff H | AEsiREd | RS &3 2l R | =
2 Terfperatufe 2 NI N ]
3 Pulde zgpg30
4 Expgrimen 1D
5 Number of |Scans 102
6 Recgiver Gain 2050.0
7 R ion [Delal 2.0po0
8 Pulge Widtl 10.pooo
9 Speftrometer Frequency75.A8
10 Speftral Width 18Q28.8
11 Lowest] Frefuericy -1460.7
12 Nudeu 13
13 Acqpired Size 32768
14 Spectral Size 65536
H
e, Ll |
0/7L i qQ
CHY
- . ‘ " Mﬁ'“‘d " T—— o ™ n b ! ‘r“'\l\"u - ":J\ ’
T T T T T T T T T T T T T T T T T T
21p 200 19 180 17 60 ‘ 1150 140 130 0 110 ﬁ%} 90 70 60 30 40 30 20 10 0 -10
f1 )




1,3-Dimethyl-6-phenylpyrimido[4,5-e]indolizine-2,4(1H,3H)-dione (4b)

Parameter Value
H588288000ReEL8LTIT0UTRR8RLRRRNARSERENAE238L] g e 1 Sohent coes
NRRNRRNRRNRRNRNRNRNRNNRNRNRNNRNNRNNRNN S 6 d868666666 © o
R ———— R N | | 2 Temperature 298.2
3 Pulse Sequence 2g30
4 Experiment 1D
5 Number of Scans 16
6 Receiver Gain 90.5
7 Relaxation Delay 2.0000
8 Pulse Width 10.0000
9 Spectrometer Frequency300.13
10 Spectral Width 6188.1
l } / 11 Lowest Frequency -1246.2
12 Nucleus 1H
13 Acquired Size 32768
14 Spectral Size 65536
LN N ‘
O)\ | o
CH,
|
‘ N L, L.
N 48 d 4
2929 S ¢ S S
JERNE - b @ o
T T T T T T T T T T T T T T T T T T T T T T T T T
12.0 115 11.0 105 100 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
Value
n ~ o <o s ~ e %o ° ©
2 Temperatyr 98.4 | | NP2 N (% | | |
3 Pulse gpg30
4 Experiment D
5 Number pf $cans 024
6 Receiver|Gain 050.0
7 i elay .0000
8 Pulse Width| 0.0000
9 Speftrometer Freqilendy7s.48
10 Spectral Width 8028.8
11 Lowest Frequency 1460.2
12 Nugleys 3C
13 Acquired| $ize 2768
14 Spectral 5536
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f
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6-(4-(Dimethylamino)phenyl)-1,3-dimethylpyrimido[4,5-e]indolizine-2,4(1H,3H)-dione (4c)

Parameter Value
OO EONTIIMAOHOOO IO TT MO ND o ~ &
1 Solvent CDCI3 NRRNRONNONNANTNS o ®e®ER ™ NNNMN @ A <
RNRRNNNRNRNRNNS GG 666666666666 o o o
2 Temperature 298.2 e LV | N | | |
Y rr—
3 Pulse Sequence 2930
4 Experiment 1D
5 Number of Scans 16
6 Receiver Gain 71.8
7 Relaxation Delay 1.0000
8 Pulse Width 8.0000
9 Spectrometer Frequency500.13
10 Spectral Width 10000.0
11 Lowest Frequency -1923.6 ’ I I I
12 Nucleus 1H
13 Acquired Size 32768
14 Spectral Size 65536
CHy
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H3C\ N
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CHy
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A “ m L N .
Yt &4
538 & 855 & 8 5
—“ o - © © ©
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120 115 11.0 105 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
2 jalue
e ~ o [[[=lmidn 4 ofn i o o © o N
1 Solven) cnci3 e SR Re |RIRE HITH | B3 RS o
3 2F RS SFE BITH S ¥ o &
2 Temperature 298.2 | Wl V) ]
3 Pulse Sequence 2dpg30
4 Experim 1
5 Number of [Sqan: 10p4
6 Receiver Gain 101.0
7 Relaxation pgla: 2.0000
8 Pulse Widt! 10{0000
9 Spectrometer| Freque 5.77
10 Spectral Width 30L20.5
11 Lowest F -2475.0
12 Nucleus 13C
13 Acquired Sigze| 32768
14 Spectral Size 65536
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6-(4-Fluorophenyl)-1,3-dimethylpyrimido[4,5-e]indolizine-2,4(1H,3H)-dione (4d)

Parameter Value
§yE330038RRRANANSRYSL0NNER2533T S 3 2
NNNRNRRRNNNNNNERNNSNNRRNKE RN G 66666606 « ] 1 Solvent coai3
e M LLLLLLL;LKKK#W ‘ ‘ 2 Temperature 298.2
3 Pulse Sequence 2930
4 Experiment 1D
5 Number of Scans 16
6 Receiver Gain 181.0
7 Relaxation Delay 2.0000
8 Pulse Width 10.0000
9 Spectrometer Frequency300.13
10 Spectral Width 6188.1
11 Lowest Frequency -1246.2
12 Nucleus 1H
13 Acquired Size 32768
14 Spectral Size 65536
F
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12.0 115 11.0 105 100 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
©
0
Parameter Value o
1 Solvent coci3 |
2 Temperature 298.2
3 Pulse Sequence zgfhiggn
4 Experiment 1D
5 Number of Scans 64
6 Receiver Gain 2050.0
7 Relaxation Delay 1.0000
8 Pulse Width 10.0000
9 Spectrometer Frequency282.38
10 Spectral Width 66964.3
11 Lowest Frequency -61722.4
12 Nucleus 19F
13 Acquired Size 65536
14 Spectral Size 131072
F
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CHy
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f1 (ppm)
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Value

2|y rram-on nanao ([aao - @
1 Solfefs cogs Eec [ | |fRARARS S444F |48 I
2 Terppprphre 2952 NI Ve S | Ll
3 Pulse [Sequence zgpg30
4 Exper|ment 1D
5 Number|of Scans 1024
6 Recpiyer Gain 2050.0
7 R Delay 2.0000
8 Pulge th 10.0000
9 Freqyency75.48
10 Spertral| Width 18028.8
11 Lowest [Frequency -1458.2
12 Nudles 13@
13 Acquired |Size 32768
14 Spertra) fize 65536
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1,3-Dimethyl-6-(4-(trifluoromethyl)phenyl)pyrimido[4,5-elindolizine-2,4(1H,3H)-dione (4e)

Parameter Value
NTTMNUMIOR®DOVINT MY T n = b
1 Solvent CDCI3 RRRENNNNNMNAARO QRO QO @ ¥
RENRNRNRNRNRNRN~G66666638 o
2 Temperature 298.2 e V) PR | |
3 Pulse Sequence 2930
4 Experiment 1D
5 Number of Scans 16
6 Receiver Gain 144.0
7 Relaxation Delay 2.0000
8 Pulse Width 10.0000
9 Spectrometer Frequency300.13
10 Spectral Width 6188.1
11 Lowest Frequency -1246.3 [ I [
12 Nucleus 1H
13 Acquired Size 32768
14 Spectral Size 65536
E
F
a )
AN X
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cH
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Ju L 0 R S
PO S g
eq e P 2 e P
| o= © f
T T T T T T T T T T T T T T T T T
12.0 11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 315 2.0 1.5 1.0 0.5
f1 (ppm)
n
]
Parameter Value b
1 Solvent cpci3
2 Temperature 298.2
3 Pulse Sequence zgfhiggn
4 Experiment 1D
5 Number of Scans 64
6 Receiver Gain 2050.0
7 Relaxation Delay 1.0000
8 Pulse Width 10.0000
9 Spectrometer Frequency282.38
10 Spectral Width 66964.3
11 Lowest Frequency -61722.4
12 Nucleus 19F
13 Acquired Size 65536
14 Spectral Size 131072
F
F
a ]
LN AN
O)\ ! o
oy
T T T T T T T T T T T T T T T T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210
f1 (ppm)
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Vale q \Q"'.V.X?QO.V?‘.'\.D. N g a0 ® i ww o eloo w©

1 Solven cpg3 g NFTRASSRARENE SR ANRE LSS o
3 ANIPASCLS RS E S S ENSEHES S &
2 Tempefdture 2982 il bl il Bl ) B
3 Pulde Sefglience 29pg30
4 Exppriment 1D
5 Numbefr|of Scans 102
6 Recpiver Gain 2050.0
7 Delay 2.0000
8 Pulse Width 10.0000
9 Spectrgmeter Frequginey75.48
10 Sp i 18028.8
11 Lowest Frequency -1459.1
12 Nudleu| 13C
13 Acquire ize 32768
14 SpertraliSize 65536
F
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. ‘ el L At e 4] s e
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1 (PR

32




1,3-Dimethyl-6-(thiophen-3-yl)pyrimido[4,5-e]indolizine-2,4(1H,3H)-dione (4f)

Parameter Value
1 Solvent cpei3 RRRRZZARRLLIIIIARIZAZG83RR a2
RNNRNRNRRNNRNNRNNRNEN G686 6666 o o
2 Temperature 298.2 D S — ——. :L‘: 1& ) W ‘ ‘
3 Pulse Sequence 2930
4 Experiment 1D
5 Number of Scans 16
6 Receiver Gain 181.0
7 Relaxation Delay 2.0000
8 Pulse Width 10.0000
9 Spectrometer Frequency300.13
10 Spectral Width 6188.1
11 Lowest Frequency -1246.4
12 Nucleus 1H
13 Acquired Size 32768
14 Spectral Size 65536
|
J' J LU i -
dégy 4 s g
RN - o &
T T T T T T T T T T T T T T T T T T T
12.0 115 11.0 105 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 1.5 1.0 0.5 0.0
f1 (ppm)
Val
A © e o ] ©
1 Solven| DCl <} i} A% = B @
2 Tenjpdtatir 208.4 | | / | |
3 Puls 29pg30
4 Exprierit 10
5 Number of cans 024
6 Recelivgr Galn 2050.
7 Delay 2.00
8 Pulse \WYidth 10.0q
9 Speftrimetdr Freduendy75.48
10 Spegtrgl Width 802!
11 Lo Fr ncy -1459
12 Nucle 13C
13 Acqtlired Size 3276
14 Speftral Sjz 553
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211 ‘ }2 q 19 F 170 1%0 150 140 110 ¢ 1Loq| 90 8 70 60 5}0 A0 30 10 0 -10
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1,3-Dimethyl-6-(p-tolyl)pyrimido[5',4':5,6]pyrido[1,2-a]indole-2,4(1H,3H)-dione (49)

Parameter Value

I HNRRRRRNRRRRReTTTFReR88 R ANNNR 5] 2| govent coc
RNRNRNRNRNRNRNNRNNRNNRNNRNNRNNN NN NN o N
e —ll \/ 2 Temperature 298.2

3 Pulse Sequence 2930

4 Experiment 1D

5 Number of Scans 16

6 Receiver Gain 90.5

7 Relaxation Delay 1.0000

8 Pulse Width 8.0000

9 Spectrometer Frequency500.13

10 Spectral Width 10000.0

11 Lowest Frequency -1924.2

12 Nucleus 1H

13 Acquired Size 32768

14 Spectral Size 65536
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3004

161
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120 115 11.0 105 10.0 9.5 9.0 8.5 8.0 7.5 7. 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
Valuef

i S docis EINEARE ELE EEEEEE IR 3 01E |3
2 Temperature 208.2 ‘ ‘ Y IS / /V/) ‘ ‘ ‘ ‘
3 Pul zgpg3!
4 1D
5 Number of $cans 1024
6 Receiver Gajn 101.0
7 R i elay 2,.0D00|
8 Pulge|Width| 10.poof
9 Spectrometer Fr 7]
10 Spectiral Widith 30120.5
11 Lowept Frequency -p4y3.
12 Nudleus 13!
13 Acquired Size 32768
14 Spectiral Siz 65536
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9-Fluoro-1,3-dimethyl-6-(p-tolyl)pyrimido[5',4':5,6]pyrido[1,2-a]indole-2,4(1H,3H)-dione (4h)

Parameter Value
1 Solvent coci3 FRRRABLANIA/YNARIIZE58850 58 ¢
RENNRRNRRNRRNRRNSRNRRNR GG o N
2 Temperature 298.2 e B \
3 Pulse Sequence 2930
4 Experiment 1D
5 Number of Scans 16
6 Receiver Gain 256.0
7 Relaxation Delay 2.0000
8 Pulse Width 10.0000
9 Spectrometer Frequency300.13
10 Spectral Width 6188.1
11 Lowest Frequency -1246.2
12 Nucleus 1H
13 Acquired Size 32768
14 Spectral Size 65536
F
f |
]
it B L D
s TYL 7 g1 1
caeca = e
P pE] o I
T T T T T T T T T T T T T T T T T T T T T T T
12.0 115 11.0 105 100 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
N
Parameter Value S
=
1 Solvent cpci3
2 Temperature 298.2
3 Pulse Sequence zgfhiggn
4 Experiment 1D
5 Number of Scans 64
6 Receiver Gain 2050.0
7 Relaxation Delay 1.0000
8 Pulse Width 10.0000
9 Spectrometer Frequency282.38
10 Spectral Width 66964.3
11 Lowest Frequency -61722.4
12 Nucleus 19F
13 Acquired Size 65536
14 Spectral Size 131072
F
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1 Solve ferInc) SORE [YEARMORREINT IS8 a I
[RRR (JIAPRARSSSHEA2 R 2R a N I
2 Temperature 298. Ve X COUO S | |
3 P zgpgpB!
4 B 1D
5 Number of Scans 2048
6 Receiver|Gain| 2050.9
7 R ign Dellay 2.0pD0
8 Pulse|Width 10.pp00
9 Spectrgneter|Frequency75.#
10 Spectrgl Widtl 180288
11 Lowest| Freqliéncy -1450.p
12 Nucley 13
13 Acqu 32768
14 Spectral bizg 65536
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