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(A) X-Ray data

Figure 1. Crystal structure of compound 3e.

Figure 2. Crystal structure of compound 4a.



Figure 3. Crystal structure of compound 4b.

Figure 4. Crystal structure of compound 4;j.



Figure 5. Crystal structure of compound 4l.

Figure 6. Crystal structure of compound 7a.
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Figure 7. Crystal structure of compound 7c.

Figure 8. Crystal structure of compound 7e.
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Figure 9. Crystal structure of compound 9a.



(B) Analytical data

Chromones 3a and 3b are known.!

1. (@) Y. Zhao, T. F. Chow, R. S. Puckrin, S. E. Alfred, A. K. Korir, C. K. Larive, S. R. Cutler, Nat. Chem. Biol. 2007, 3, 716-721; (b)
S. Yasuhara, T. Masumizu, T. Umeda, M. Kusunoki, S. Kutsuma, C. Oono, K. Iwashita, jpn. kokai tokkyo koho 1996, JP 08193078
A 19960730.

6 o F 3-(2-fluorobenzoyl)-4H-chromen-4-one 3c.
White solid (2.09 g, 78%), mp 130-131 °C. 'H NMR (300 MHz, CDCls): § = 7.04-7.10 (m, 1H, CHa,), 7.25 (dt, 1H, 3J =
0 7.6 Hz, 3 = 1.1 Hz, CHa), 7.41-7.54 (m, 3H, CHa/), 7.68-7.76 (m, 2H, CHa/), 8.20 (dt, 1H, 3J = 7.8 Hz, 4 = 1.7 Hz,
CHar), 8.43 (s, 1H, CHay).
9F NMR (282 MHz, CDCls): & =-111.4 (CF).
13C NMR (75.5 MHz, CDCls): § = 115.7, 116.0, 118.3 (CH), 124.4 (d, J = 3.1 Hz, CH), 125.0, 125.8 (C), 126.2, 126.4 (CH), 127.4 (d, 3 = 12.6
Hz, C), 130.5 (d, J = 2.4 Hz, CH), 156.0, 159.5 (CH), 162.1 (d, J = 253.5 Hz, CF), 174.5, 188.7 (C).
MS (GC, 70eV): m/z (%) = 268 (M™, 1), 249 (100).
HRMS (El): Calcd for C16HoFO3 (M*) 268.05302. Found 268.05297.

IR (ATR, cmY): 7 = 2922 (w), 1664 (m), 1642 (s), 1608 (s), 1563 (s), 1460 (s), 1388 (m), 1340 (m), 1300 (s), 1239 (m), 1207 (m), 1136 (m),
1099 (m), 973 (M), 864 (s), 757 (s), 706 (M), 629 (m).

6 o F  3-(2-fluorobenzoyl)-6-methyl-4H-chromen-4-one 3d.

MeWhite solid (2.256 g, 80%), mp 97-99 °C. *H NMR (300 MHz, CDCls): § = 2.27 (s, 3H, Me), 6.86-6.93 (m, 1H,
o CHar), 7.06-7.11 (m, 1H, CHay), 7.22 (s, 1H, CHa:), 7.31-7.39 (m, 2H, CHay), 7.56 (dt, 1H, 3] = 7 Hz, 4] = 2 Hz,



CHar), 7.81-7.82 (M, 1H, CHar), 8.24 (s, 1H, CHay).

19F NMR (282 MHz, CDCls): & = -111.4 (CF).

13C NMR (75.5 MHz, CDCls): & = 20.9 (Me), 115.8 (d, 2J = 22.1 Hz, CH), 118.6 (CH), 124.4 (d, J = 3.4 Hz, CH), 125.3, 125.6 (C), 125.8 (CH),
127.4 (d, ®J = 12.7 Hz, C), 130.4 (d, J = 1.9 Hz, CH), 134.3 (d, 3J = 8.8 Hz, CH), 135.6 (CH), 136.4, 154.3 (C), 159.4 (CH), 161.2 (d, 1J = 254.7
Hz, CF), 174.6, 188.9 (C).

MS (GC, 70eV): m/z (%) = 282 (M*, 70), 263 (42), 253 (100), 235 (39), 187 (25), 135 (28), 95 (38).

HRMS (EI): Calcd for C17H11FOs (M*) 282.06867. Found 282.06832.

IR (ATR, cm™Y): ¥ = 1660 (m), 1612 (s), 1555 (m), 1478 (s), 1452 (m), 1372 (w), 1311 (S), 1216 (m), 1154 (w), 1127 (w), 1103 (m), 978 (W),
941 (w), 908 (m), 863 (m), 820 (m), 802 (m), 781 (s), 766 (s), 637 (S).

6 o F  3-(2-fluorobenzoyl)-7-methoxy-4H-chromen-4-one 3e.

O | O Light brown solid (2.041 g, 88%), mp 154-155 °C. *H NMR (300 MHz, CDCls): & = 3.90 (s, 3H, OMe), 6.89 (d,
MeO o 1H, “J = 2.4 Hz, CHay), 6.97-7.09 (m, 2H, CHay), 7.22-7.27 (m, 1H, CHay), 7.48-7.56 (m, 1H, CHa/), 7.72 (dt, 1H,
3 =7.6 Hz, #J = 1.7 Hz,CHa), 8.10 (d, 1H, 3J = 8.9 Hz, CHa), 8.35 (s, 1H, CHay).
19F NMR (282 MHz, CDCls): & = -111.4 (CF).
13C NMR (75.5 MHz, CDCls): & = 54.9 (OMe), 100.6 (CH), 115.4 (d, 2J = 22.3 Hz, CH), 115.9 (CH), 118.4 (C), 124.2 (d, J = 3.2 Hz, CH),
125.7 (C), 127.4 (d, 3J = 13.5 Hz, C), 127.6 (CH), 130.3 (d, J = 3.1 Hz, CH), 134.2 (d, 3J = 9.7 Hz, CH), 158.1 (CH), 160.2 (d, 1J = 254.1 Hz,
CF), 172.9, 187.9 (C).
MS (GC, 70eV): m/z (%) = 298 (M*, 61), 279 (35), 269 (100), 251 (28), 151 (25).
HRMS (EI): Calcd for C17H11FO4 (M*) 298.06359. Found 298.06287.
IR (ATR, cm™): v = 2852 (w), 1683 (m), 1569 (m), 1613 (s), 1454 (m), 1390 (w), 1356 (W), 1313 (m), 1278 (s), 1203 (m), 1163 (m), 1135 (m),
1089 (m), 1024 (m), 867 (m), 844 (m), 777 (s), 749 (s), 649 (m), 572 (m).



0 O F 6-chloro-3-(2-fluorobenzoyl)-4H-chromen-4-one 3f.

cl Yellow solid (2.144 g, 71%), mp 97-99 °C. *H NMR (300 MHz, CDCls): § = 7.07 (ddd, 1H, 3] =10.7 Hz, *J = 8.3

O o | O Hz,%J = 0.9 Hz, CHa), 7.24-7.30 (m, 1H, CHa), 7.48 (d, 1H, 3J = 8.9 Hz, CHa/), 7.50-7.58 (m, 1H, CHay), 7.65 (dd,
1H, 3 =8.9 Hz, 4J = 2.6 Hz, CHa/), 7.72-7.77 (m, 1H, CHa), 8.16 (d, 1H, *J = 2.6 Hz, CHar), 8.41 (s, 1H, CHa/).
F NMR (282 MHz, CDCls): § =-111.2 (CF).
13C NMR (75.5 MHz, CDCl3): & = 115.9 (d, 2] = 21.8 Hz, CH), 120.0 (CH), 124.5 (d, J = 3.4 Hz, CH), 125.8 (CH), 128.9 (C), 127.1 (d, 3J =
10.9 Hz, C), 130.5 (CH), 132.3 (C), 134.5, 134.6 (CH), 154.3 (C), 159.4 (CH), 161.2 (d, 1J = 253.7 Hz, CF), 173.4, 188.1 (C).
MS (GC, 70eV): m/z (%) = 302 (M*, 69), 273 (100), 255 (35), 207 (32), 155 (31), 123 (69), 95 (51).
HRMS (El): Calcd for C1sHsCIFOs (M*) 303.98664. Found 303.98572.
IR (ATR, cm™): v = 3056 (w), 1644 (s), 1608 (s), 1560 (m) 1482 (w), 1463 (s), 1436 (m), 1335 (m), 1315 (s), 1260 (m), 1211 (m), 1140 (m),
1101 (m), 1037 (w), 985 (m), 951 (m), 887 (m), 863 (m), 835 (m), 820 (s), 783 (s), 761 (s), 735 (M), 674 (M), 631 (S).

O O F 6-chloro-3-(2-fluorobenzoyl)-7-methyl-4H-chromen-4-one 3g.

cl Yellow solid (2.149 g, 68%), mp 143-144 °C. *H NMR (300 MHz, CDCls): § = 2.51 (s, 3H, Me), 7.03-7.10 (m, 1H,

Ve O o | CHAr), 7.24-7.29 (m, 1H, CHay), 7.40 (s, 1H, CHay), 7.50-7.58 (m, 1H, CHa/), 7.74 (dt, 1H, 3J = 7.5 Hz, % = 1.8 Hz,
CHar), 8.15 (s, 1H, CHar), 8.38 (s, 1H, CHa).

19F NMR (282 MHz, CDCls): & = -117.3 (CF).

13C NMR (75.5 MHz, CDCls): § = 20.9 (Me), 100.6 (CH), 115.9 (d, 2] = 22.6 Hz, CH), 120.1 (CH), 124.0 (C), 124.4 (d, J = 2.8 Hz, CH), 125.7

(C), 126.1 (CH), 127.2 (d, 3J = 12.2 Hz, C), 130.5 (d, J = 2.0 Hz, CH), 132.9 (C), 134.5 (d, 3J = 7.9 Hz, CH), 143.9, 154.3 (C), 161.2 (d, 1J =

253.6 Hz, CF), 173.3, 188.4 (C).

MS (GC, 70eV): m/z (%) = 316 (M", 65), 287 (100), 269 (34), 221 (21), 169 (25), 123 (36), 95 (39).

HRMS (El): Calcd for C17H1003FCI (M) 316.02970. Found 316.02908.



IR (ATR, cml): 7 = 3040 (w), 1651 (s), 1620 (s), 1547 (m), 1486 (w), 1452 (s), 1412 (m), 1334 (m), 1308 (s), 1259 (M), 1226 (m), 1183 (m),
1145 (m), 1126 (m), 1104 (m), 1039 (w), 1003 (m), 966 (M), 934 (W), 910 (m), 871 (), 797 (M), 768 (s), 750 (s), 704 (W), 667 (M), 638 (s).

6o o F 3-(2,4-difluorobenzoyl)-4H-chromen-4-one 3h.
O | O Brown solid (1.71 g, 60%), mp 138-140 °C. *H NMR (300 MHz, CDCls): & = 6.78-7.03 (m, 3H, CHay), 7.43-7.55 (m,
o F1H, CHar), 7.70-7.82 (m, 1H, CHay), 8.03-8.10 (m, 1H, CHay), 8.20-8.23 (m, 1H, CHa/), 8.44 (s, 1H, CHay).

19F NMR (282 MHz, CDCls): & = -106.0 (d, 3] = 13.1 Hz, CF), -102.0 (d, 3] = 13.1 Hz, CF).

13C NMR (75.5 MHz, CDCls): § = 104.3 (t, 2] = 25.9 Hz, CH), 112.0 (dd, 2J = 21.7 Hz, J = 3.8 Hz, CH), 118.3 (CH), 124.0 (dd, %J = 12.6 Hz, J
= 3.8 Hz, C), 124.8, 125.7 (C), 126.2, 126.3 (CH), 132.3 (dd, 3J = 10.6 Hz, J = 3.8 Hz, CH), 138.4 (CH), 156.0 (C), 159.5 (CH), 161.9 (dd, 1J =
237.8 Hz, 3] = 12.6 Hz, CF), 165.9 (dd, XJ = 237.8 Hz, 3] = 12.6 Hz, CF), 174.4 (d, J = 2.2 Hz, C=0), 187.3 (C=0).

MS (GC, 70eV): m/z (%) = 286 (M*, 85), 267 (48), 257 (100), 239 (57), 173 (30), 141 (45).

HRMS (EI): Calcd for C1sHsF203 (M*) 286.04360. Found 286.04384.

IR (ATR, cm™): 7 = 3080 (w), 1640 (s), 1609 (), 1487 (), 1464 (s), 1426 (m), 1384 (m), 1348 (m), 1294 (m), 1213 (m), 1138 (m), 1096 (s),
1028 (W), 977 (m), 855 (s), 802 (w), 757 (), 662 (m), 302 (m).

o o F 3-(2,5-difluorobenzoyl)-4H-chromen-4-one 3i.

O I Yellow solid (2.29 g, 80%), mp 138-140 °C. H NMR (300 MHz, CDCl3): § = 7.00-7.08 (m, 1H, CHa), 7.17-7.23 (m, 1H,
o CHar), 7.38-7.54 (m, 2H, CHar), 7.70-7.75 (m, 2H, CHar), 8.20 (dd, 1H, 3] = 8.0 Hz, 4J = 1.6 Hz, CHa/), 8.45 (s, 1H,
F CHAr).

19F NMR (282 MHz, CDCls): 8 = -117.9 (d, J = 17.7 Hz, CF), -117.2 (d, J = 17.7 Hz, CF).

13C NMR (75.5 MHz, CDCls): 8 = 116.6 (dd, 2J = 25.5 Hz, J = 3.3 Hz, CH), 117.2 (dd, 2J = 25.5 Hz, J = 8.2 Hz, CH), 118.3 (CH), 120.7 (dd, 2]
= 25.5 Hz, J = 9.4 Hz, CH), 124.9, 125.3 (C), 126.3 (d, J = 5.3 Hz, CH), 128.4 (dd, J = 16.7 Hz, J = 7.3 Hz, CH), 134.5 (CH), 156.0 (C), 157.1
(d, 13 = 247.2 Hz, CF), 158.6 (d, J = 242.2 Hz, CF), 159.8 (CH), 174.4, 187.6 (C).



MS (GC, 70eV): m/z (%) =286 (M*, 80), 267 (57), 257 (100), 239 (66), 173 (35), 141 (22), 121 (39).

HRMS (El): Calcd for C16HsF203 (M¥) 286.04360. Found 286.043440.

IR (ATR, cm™): v = 3068 (w), 1636 (s), 1614 (m), 1566 (m), 1483 (m), 1461 (s), 1422 (m), 1392 (m), 1344 (m), 1316 (m), 1287 (w), 1260 (m),
1230 (m), 1186 (s), 1131 (m), 1000 (w), 961 (w), 929 (w), 891 (m), 833 (s), 773 (s), 750 (s), 700 (M), 637 (M), 591 (w), 540 (m).

o O F 6-bromo-3-(2,5-difluorobenzoyl)-4H-chromen-4-one 3;j.
Br O | White solid (2.73 g, 67%), mp 153-155 °C. *H NMR (300 MHz, CDCls): § = 7.00-7.08 (m, 1H, CHa), 7.17-7.27 (m,
o 1H, CHar), 7.38-7.44 (m, 2H, CHa), 7.80 (dd, 1H, 3J = 8.0 Hz, 4] = 2.5 Hz, CHa/), 8.31 (d, 1H, *J = 3 Hz, CHa),
F8.42 (s, 1H, CHa).
F NMR (282 MHz, CDCl3): § =-117.7 (d, J = 18 Hz, CF), -117.0 (d, J = 18 Hz, CF).
13C NMR (75.5 MHz, CDClg): 6 = 116.6 (dd, 2 = 25.6 Hz, J = 3.3 Hz, CH), 117.2 (dd, 2J = 25.6 Hz, J = 8.7 Hz, CH), 119.9 (C), 120.2 (CH),
121.0 (dd, 2J = 25.6 Hz, J = 8.6 Hz, CH), 125.4, 126.1 (C), 128.0 (dd, 3J = 14.3 Hz, J = 7.2 Hz, C), 129.0 (CH), 137.5 (CH), 154.8 (C), 157.2 (d,
1J = 248.4 Hz, CF), 158.6 (d, J = 280.1 Hz, CF), 159.7 (CH), 173.1 (d, J = 2.3 Hz, C=0), 187.0 (C=0).
MS (GC, 70eV): m/z (%) = 366 (M, 91), 365 (35), 347 (69), 346 (12), 337 (100), 336 (48), 335 (95), 319 (68), 317 (64), 251 (36), 199 (32), 141
(50), 113 (62).
HRMS (EI): Calcd for C16H7F203Br (M*) 363.95411. Found 363.954477.
IR (ATR, cm™): ¥ = 3067 (W), 1645 (s), 1606 (m), 1557 (m), 1488 (m), 1459 (s), 1423 (m), 1372 (w), 1329 (m), 1307 (m), 1278 (m), 1251 (m),
1192 (m), 1177 (s), 1126 (m), 1093 (m), 1062 (w), 1005 (w), 932 (w), 893 (m), 878 (m), 824 (s), 804 (s), 769 (m), 750 (s), 676 (s), 640 (m), 603
(m), 539 (m).

0 O F 3-(2,6-difluorobenzoyl)-4H-chromen-4-one 3k.
O | White solid (1.859 g, 65%), mp 114-116 °C. *H NMR (300 MHz, CDCls): § = 6.92-6.99 (m, 2H, CHay), 7.37-7.48 (m, 2H,
o” F CHar), 7.51-7.54 (m, 1H, CHar), 7.69-7.75 (m, 1H, CHa), 8.19 (dd, 1H, 3 = 7.9 Hz, *J = 1.5 Hz, CHa/), 8.64 (s, 1H,



CHav).

F NMR (282 MHz, CDCls): § =-113.1 (CF).

13C NMR (75.5 MHz, CDCls): 8 = 111.7 (dd, 2 = 22.8 Hz, J = 2.6 Hz, CH), 118.3 (C), 123.8, 125.1, 126.4 (CH), 132.4 (t, ®J = 10.4 Hz, CH),
134.5 (CH), 155.9 (C), 160.1 (dd, 1J = 252.6 Hz, J = 6.5 Hz, CF), 161.6 (CH), 174.2, 185.1 (C).

MS (GC, 70eV): m/z (%) =286 (M*, 75), 267 (44), 257 (27), 239 (100), 173 (30), 141 (28), 121 (28).

HRMS (EI): Calcd for C16HsF203 (M¥) 286.04361. Found 286.043442.

IR (ATR, cm™): v =3074 (w), 1674 (m), 1656 (s), 1611 (m), 1552 (m), 1459 (s), 1384 (m), 1307 (m), 1286 (m), 1265 (m), 1232 (m), 1206 (m),
1144 (m), 994 (s), 964 (s), 865 (m), 789 (s), 760 (s), 717 (s), 680 (m), 591 (m).

Ph (2)-3-((2-hydroxyphenyl)(phenethylimino)methyl)-1-phenethylquinolin-4(1H)-one 4a.

O\LN on Yellow solid (0.349 g, 74%), mp 172-174 °C. *H NMR (300 MHz, DMSO-d): § = 2.85-2.90 (m, 2H, CH>), 3.10-3.14 (m, 2H,
O | I CHz), 3.34-3.52 (m, 2H, CHy), 4.55-4.63 (m, 2H, CH>), 6.62 (t, 1H, 3J = 7.5 Hz, CHa/), 6.76-6.83 (m, 2H, CHa/), 7.07-7.30

N (m, 11H, CHa/), 7.50 (t, 1H, , 3J = 7.6 Hz, CHa/), 7.64 (s, 1H, CHa), 7.84-8.00 (m, 2H, CHa/), 8.25 (d, 1H, 3] = 7.6 Hz,

H CHar), 15.4 (s, 1H, OH).

i 13C NMR (75.5 MHz, DMSO-ds): & = 34.0, 36.1, 52.3, 53.4 (CH>), 113.1 (C), 117.1, 117.2, 117.3 (CH), 119.4 (C), 124.1,

126.0, 126.2, 126.6, 128.3, 128.4, 128.7, 128.9, 130.6, 132.0, 132.6 (CH), 137.2, 139.2, 139.7 (C), 143.5 (CH), 162.3, 169.6, 172.9 (C).
MS (GC, 70eV): m/z (%) = 472 (M*, 100), 455 (20), 381 (18), 367 (35), 354 (98), 262 (26), 105 (97).
HRMS (ESI): Calcd for C32H20N202 (M+H) 473.22336. Found 473.22235.
IR (ATR, cm): v = 3027 (w), 1712 (w), 1660 (w), 1623 (m), 1605 (m), 1598 (m), 1553 1486 (m), 1451 (m), 1375 (m), 1338 (m), 1307 (m),
1229 (m), 1183 (m), 1149 (m), 1082 (m), 1000 (m), 926 (m), 855 (m), 742 (s), 694 (s), 627 (M), 559 (M).



w (2)-1-cyclohexyl-3-((cyclohexylimino)(2-hydroxyphenyl)methyl)quinolin-4(1H)-one 4b.
O N O
I " Yellow solid (0.214 g, 50%), mp 230-231 °C. *H NMR (300 MHz, DMSO-ds): § = 1.20-1.80 (m, 21H, cyclohexyl), 4.73 (br.

O | s, 1H, cyclohexyl), 6.64 (t, 1H, 3J = 8.1 Hz, CHar), 6.86 (d, 1H, %J = 8.1 Hz, CHa), 6.86 (d, 1H, 3] = 8.1 Hz, CHa/), 7.25 (t,
N
1H, 3] = 7.1 Hz, CHa), 7.47 (t, 1H, 3J = 7.1 Hz, CHa/), 7.83 (t, 1H, %J = 8.1 Hz, CHa), 8.06 (d, 1H, 3] = 9.1 Hz, CHa), 8.22-
8.29 (M, 2H, CHay), 16.09 (s, 1H, OH).

13C NMR (75.5 MHz, DMSO-ds): & = 23.4, 24.6, 25.1, 25.2, 31.4, 31.6, 32.9, 33.4 (cyclohxyl CH,), 57.7, 58.8 (cyclohexyl

CH), 113.9 (C), 116.4, 117.1, 117.5 (CH), 119.8 (C), 123.8, 126.2 (CH), 128.2 (C), 130.5, 131.9, 132.6, 138.9 (CH), 139.9, 163.1, 167.7, 172.9
(©).
MS (GC, 70eV): m/z (%) = 428 (M*, 90), 411 (26), 345 (27), 332 (100), 250 (35). 220 (18), 171 (14).
HRMS (EI): Calcd for C2sH32N20, (M*) 428.24638. Found 428.24655.
IR (ATR, cmY): ¥ = 3307 (w), 2922 (m), 2848 (W), 1626 (m), 1582 (m), 1554 (m), 1486 (m), 1445 (w), 1361 (m), 1309 (w), 1257 (w), 1216
(m), 1190 (w), 1150 (w), 1099 (w), 1002 (w), 913 (w), 889 (m), 859 (w), 838 (W), 750 (s), 709 (M), 635 (W), 575 (W), 534 (w).

A (2)-1-cyclopropyl-3-((cyclopropylimino)(2-hydroxyphenyl)methyl)quinolin-4(1H)-one 4c.

TN T Yellow viscous oil (0.165 g, 48%). *H NMR (300 MHz, DMSO-ds): = 0.84-1.06 (m, 4H, cyclopropyl, CHz), 1.24-1.31 (m,
O | 4H, cyclopropyl, CHy), 2.84-2.94 (m, 1H, cyclopropyl CH), 3.44-3.51 (m, 1H, cyclopropyl CH), 6.64 (t, 1H, 3J = 7.2 Hz,

i CHa), 6.89 (d, 1H, 3J = 7.7 Hz, CHa/), 7.04-7.07 (m, 1H, CHa), 7.14-7.20 (m, 1H, CHa/), 7.41-7.47 (m, 1H, CHa/), 7.71-

7.78 (m, 2H, CHa), 7.99 (d, 1H, 3J = 8.6 Hz, CHay), 8.47 (d, 1H, 3J = 8.3 Hz, CHay), 14.51 (s, 1H, OH).

13C NMR (62.9 MHz, DMSO-dg): & = 7.8, 10.0 (cyclopropyl CHz), 33.9, 34.0 (CH), 114.3 (C), 116.8, 117.4, 117.1 (CH), 120.1 (C), 124.1, 125.8
(CH), 125.9 (C), 130.3, 131.3, 132.3 (CH), 141.3 (C), 142.8 (CH), 161.0, 167.6, 173.4 (C).
MS (GC, 70eV): m/z (%) = 344 (M*, 4), 238 (100), 221 (18), 147 (76), 121 (43).
HRMS (ESI): Calcd for C22H21N202 (M+H) 345.15975. Found 345.16062.



IR (ATR, cmY): 7 = 2922 (w), 1620 (m), 1586 (s), 1480 (s), 1401 (w), 1339 (m), 1247 (m), 1166 (m), 1113 (w), 1035 (w), 943 (W), 866 (W),
752 (s), 704 (m), 644 (m).

CeH1s | o (2)-1-hexyl-3-((hexylimino)(2-hydroxyphenyl)methyl)quinolin-4(1H)-one 4d.

‘\)Oﬁ)'N\‘Brown viscous oil (0.281 g, 65%). 'H NMR (300 MHz, CDClz): § = 0.53-0.60 (m, 6H, hexyl), 0.94-1.12 (m, 12H, hexyl),

O N | 1.37-1.63 (m, 4H, hexyl), 3.19 (br.s, 2H, CHz hexyl), 3.88 (t, 2H, 3J = 7.1 Hz, CH>), 6.30-6.35 (m, 1H, CHay), 6.70 (d, 1H, 3J
Cabhs = 8.3 Hz, CHa/), 6.83 (dd, 1H, 3 = 8.0 Hz, *J = 1.7 Hz, CHa/), 6.92-6.97 (m, 1H, CHa/), 7.16-7.26 (m, 3H, CHa/), 7.44-7.50

(m, 1H, CHar), 8.23 (dd, 1H, 3J = 8.1 Hz, *J = 1.5 Hz, CHa), 15.6 (s, 1H, OH).

13C NMR (75.5 MHz, CDCl3): 6 = 13.8, 14.0 (Me), 22.4, 22.5, 26.4, 27.1, 28.8, 30.5, 31.2, 31.5, 51.2, 53.7 (CH>), 114.8 (C), 115.6, 116.8, 118.5

(CH), 119.6 (C), 124.4 (CH), 127.1 (C), 127.7, 130.4, 132.3, 132.6 (CH), 139.3 (C), 142.6 (CH), 164.6, 168.2, 174.0 (C).

MS (GC, 70eV): m/z (%) = 432 (M*, 74), 375 (100), 334 (72), 248 (28).

HRMS (EI): Calcd for C2sHzsN20, (M*) 432.27713. Found 432.27756.

IR (ATR, cm™): v = 3038 (w), 2924 (s), 2854 (m), 1621 (s), 1603 (s), 1577 (s), 1552 (s), 1489 (s), 1451 (m), 1413 (m), 1389 (m), 1345 (m),

1311 (m), 1269 (m), 1232 (s), 1176 (m), 1152 (m), 1055 (w), 966 (w), 864 (w), 824 w), 786 (w), 753 (s), 706 (m), 660 (w), 625 (w), 529 (w).

Q (2)-1-cyclopentyl-3-((cyclopentylimino)(2-hydroxy-4-methoxyphenyl)methyl)quinolin-4(1H)-one 4e.
o0 >N OH Yellow solid (0.237 g, 55%), mp 220-222 °C. *H NMR (300 MHz, DMSO-ds): & = 1.56-2.03 (m, 14H, cyclopentyl),
2.27-2.36 (m, 2H, cyclopentyl), 3.76 (s, 3H, OMe), 3.83-3.90 (m, 1H, NCH), 4.97-5.04 (m, 1H, NCH), 6.09 (dd, 1H, 3J
O N | O ome = 8.8 Hz, 4 = 2.4 Hz, CHa/), 6.35 (d, 1H, *J = 2.6 Hz, CHa/), 6.88 (d, 1H, 3J = 9.0 Hz, CHa), 7.43-7.49 (m, 1H, CHa)),
G 7.59 (s, 1H, CHar), 7.68-7.79 (m, 2H, CHar), 8.52-8.56 (m, 1H, CHay), 15.8 (br. s, 1H, OH).
13C NMR (75.5 MHz, DMSO-ds): & = 23.8, 24.2, 24.3, 32.2, 32.3, 32.4, 34.2, 35.1 (cyclopentyl CHz), 55.2 (OMe),
60.2, 61.0 (cyclopentyl CH), 102.3, 105.5 (CH), 112.6, 114.6 (C), 115.6, 124.4 (CH), 127.3 (C), 127.9, 131.8, 132.6, 138.1 (CH), 140.4, 164.2,
166.4, 171.6, 173.8 (C).



MS (GC, 70eV): m/z (%) = 430 (M*, 67), 413 (35), 399 (23), 361 (21), 348 (100), 293 (35). 251 (23), 168 (35).

HRMS (EI): Calcd for C27H30N203 (M) 430.22509. Found 430.22451.

IR (ATR, cm™): ¥ = 2952 (w), 2859 (w), 1581 (s), 1552 (m), 1514 (w), 1485 (m), 1444 (m), 1412 (w), 1345 (m), 1281 (w), 1208 (s), 1169 (m),
1119 (m), 1100 (m), 1035 (m), 957 (m), 856 (w), 831 (m), 796 (m), 752 (s), 708 (m), 645 (w).

4(1H)-one 4f.
0 N OH Yellow solid (0.473 g, 76%), mp 91-93 °C. *H NMR (300 MHz, CDCls): § = 2.85-3.18 (m, 4H, 2xCH>), 3.28-3.44 (m,
O | 1H, CH>), 3.60 (s, 3H, OMe), 3.70 (s, 3H, OMe), 3.76 (s, 3H, OMe), 3.77 (s, 3H, OMe), 3.80 (s, 3H, OMe), 3.82-3.86
\ ove (m, 1H, CHy), 3.91-4.02 (m, 1H, CHy), 4.36-4.50 (m, 1H, CH>), 6.02 (dd, 1H, 3J = 8.9 Hz, J = 2.5 Hz, CHa/), 6.33 (d,
1H, 4J = 2.5 Hz, CHa), 6.40-6.73 (m, 8H, CHay), 7.45-7.61 (m, 2H, CHa/), 7.74-7.81 (m, 1H, CHax/), 8.50 (dd, 1H, 3] =
onte 8.0 Hz, #J = 1.5 Hz, CHay), 16.0 (br. s, 1H, OH).

OMe 13C NMR (75.5 MHz, CDCls): § =34.2, 36.4, 51.1, 54.8 (CHy), 55.1, 55.5, 55.7, 55.8, 55.9 (OMe), 102.2, 105.3, 111.2,
111.7,111.8 (CH), 112.3 (C), 112.4 (CH), 113.8 (C), 115.6, 120.6, 121.1, 124.6 (CH), 127.0 (C), 127.9 (CH), 128.6 (C), 131.8 (CH), 132.3 (C),
132.8 (CH), 139.0 (C), 143.2 (CH), 147.3, 148.7, 149.3, 164.2, 167.7, 171.0, 173.9 (C).

MS (GC, 70eV): m/z (%) = 622 (M*, 26), 458 (80), 444 (46), 292 (39), 165 (100).

HRMS (EI): Calcd for C37H3sN207 (M™) 622.26735. Found 622.26549.

IR (ATR, cm™): v = 2934 (w), 1589 (m), 1550 (m), 1513 (s), 1488 (m), 1462 (m), 1415 (m), 1344 (w), 1260 (s), 1232 (s), 1138 (s), 1060 (W),
1024 (s), 840 (m), 808 (m), 762 (s), 707 (w), 641 (w).

Meom\ (2)-1-(3,4-dimethoxyphenethyl)-3-(((3,4-dimethoxyphenethyl)imino)(2-hydroxy-4-methoxyphenyl)methyl)quinolin-



Ph (2)-3-((2-hydroxy-5-methylphenyl)(phenethylimino)methyl)-1-phenethylquinolin-4(1H)-one 4g.

OIN on Yellow solid (0.360 g, 74%), mp 172-174 °C. 'H NMR (300 MHz, CDCls): § = 2.07 (s, 3H, Me), 2.91-3.17 (m, 4H, 2xCH>),
O | I 3.29-3.39 (m, 1H, CH>), 3.68-3.77 (m, 1H, CH>), 4.19-4.41 (m, 2H, CH>), 6.65 (s, 1H, CHar), 6.71-6.73 (m, 1H, CHa/), 6.81-

N 6.87 (m, 1H, CHa/), 6.99-7.01 (m, 3H, CHa/), 7.05-7.32 (m, 8H, CHa), 7.46 (t, 1H, *J = 7.5 Hz, CHa), 7.57 (t, 1H,3] = 8.5
" He, CHar), 7.73-7.79 (m, 1H, CHa/), 8.50 (dd, 1H, 3J=8.1 Hz, 3J = 1.7 Hz, CHa/), 14.9 (br. s, 1H, OH).

13C NMR (75.5 MHz, CDCls): & = 20.5 (Me), 34.8, 36.9, 53.1, 54.5 (CH2), 114.9 (C), 115.5, 117.6 (CH), 119.3 (C), 124.3,

126.0 (CH), 126.8 (C), 127.2, 127.6, 128.3, 128.5, 128.9, 129.0, 130.2, 132.7, 133.0 (CH), 136.4, 139.2, 139.9 (C), 142.0 (CH), 160.9, 168.5,
174.1 (C).
MS (GC, 70eV): m/z (%) = 486 (M*, 25), 368 (22), 261 (14), 236 (25), 207 (18), 105 (27).
HRMS (EI): Calcd for C33H31N202 (M+H) 487.238. Found 487.23816.
IR (ATR, cm™): ¥ = 2920 (w), 1621 (m), 1576 (s), 1551 (m), 1487 (s), 1454 (m), 1414 (w), 1377 (m), 1345 (m), 1284 (m), 1229 (m), 1149 (m),
1083 (w), 1029 (w), 903 (w), 821 (m), 748 (s), 698 (5).

Ph

C(gHw\N oH (2)-3-((5-chloro-2-hydroxy-4-methylphenyl)(hexylimino)methyl)-1-hexylquinolin-4(1H)-one 4h.

O | | O Yellow solid (0.331 g, 69%), mp 128-130 °C. H NMR (300 MHz, DMSO-de): & = 0.79-0.87 (m, 6H, hexyl), 1.20-1.37
N

we (M, 12H, hexyl), 1.61-1.72 (m, 2H, hexyl), 1.87 (br.s, 2H, CH2), 2.24 (s, 3H, Me), 3.22-3.33 (m, 1H, CHy), 3.51-3.62 (m,
CHi  ©  1H, CHy), 4.16 (t, 2H, °] = 7.0 Hz, CH2), 6.78 (5, 1H, CHay), 7.02 (5, 1H, CHay), 7.41-7.52 (m, 3H, CHay), 7.70-7.77 (m,
1H, CHar), 8.46 (dd, 1H, 3] = 8.0 Hz, 4J = 1.5 Hz, CHar), 15.9 (br. s, 1H, OH).
13C NMR (75.5 MHz, DMSO-ds): & = 13.8, 13.9, 20.2 (Me), 22.3, 22.4, 26.3, 27.0, 28.8, 30.3, 31.2, 31.5 (CH,), 114.0 (C), 115.7 (CH), 118.4
(C), 120.8, 121.7, 124.5 (CH), 127.1 (C), 127.6, 129.7, 132.7 (CH), 139.3, 140.8 (C), 142.6 (CH), 163.7, 167.3, 173.9 (C).
MS (GC, 70eV): m/z (%) = 480 (M*, 69), 463 (23), 423 (100), 382 (63), 179 (16).
HRMS (ESI): Calcd for CasHazN202Cl (M+H) 481.26163. Found 481.26226.



IR (ATR, cmY): 7 = 3041 (w), 2926 (m), 2855 (W), 1623 (m), 1599 (s), 1577 (s), 1552 (m), 1490 (s), 1461 (M), 1384 (m), 1271 (w), 1231 (s),
1168 (s), 1135 (w), 1055 (w), 1008 (w), 965 (), 883 (W), 858 (m), 795 (W), 763 (s), 732 (W), 708 (m), 690 (M), 626 (W), 576 (W).

B (2)-3-((5-chloro-2-hydroxyphenyl)((3-phenylpropyl)imino)methyl)-1-(3-phenylpropyl)quinolin-4(1H)-one 4i.
KL Orange solid (0.441 g, 77%), mp 87-89 °C. *H NMR (300 MHz, CDCls): § = 2.00-2.32 (m, 4H, 2xCH,), 2.71-2.77 (m, 4H,

(6] N OH
| 2XCHy), 3.30-3.41 (M, 1H, CH,), 3.58-3.71 (m, 1H, CHy), 4.07-4.22 (m, 2H, CHy), 6.94 (d, 1H, %J = 8.9 Hz, CHay), 7.07-7.40
(m, 14H, CHar), 7.45-7.51 (m, 1H, CHay), 7.67-7.77 (M, 1H, CHa,), 8.51 (dd, 1H, 3J = 8.1 Hz, “J = 1.6 Hz, CHa/), 15.4 (s, 1H,
N

c OH).
KLPh 13C NMR (75.5 MHz, CDCls): & = 30.0, 31.7, 32.5, 33.3, 50.5, 52.7 (CH2), 114.2 (C), 115.6, 120.0 (CH), 120.3, 121.4 (C),
124.6, 125.7, 126.6 (CH), 127.0 (C), 127.7, 128.2, 128.4, 128.7, 129.4, 132.2, 132.8 (CH), 139.3, 139.4, 141.3 (C), 142.2 (CH), 163.0, 167.9,
173.8 (C).

MS (GC, 70eV): m/z (%) =534 (M*, 13), 443 (100), 430 (14), 91 (47).

HRMS (El): Calcd for C3sH31:N202Cl (M+H) 535.21468. Found 535.21473.

IR (ATR, cm™): v =3025 (w), 2924 (w), 1623 (s), 1600 (s), 1576 (s), 1552 (m), 1487 (s), 1415 (w), 1379 (m), 1328 (w), 1287 (m), 1226 (m),

1173 (m), 1087 (w), 1029 (), 983 (w), 883 (W), 822 (m), 745 (s), 697 (s), 647 (M), 529 ().

Ph (2)-3-((5-bromo-2-hydroxyphenyl)(phenethylimino)methyl)-6-fluoro-1-phenethylquinolin-4(1H)-one 4;.

O\LN on Yellow solid (0.274 g, 48%), mp 200-202 °C. *H NMR (300 MHz, DMSO-ds): § = 2.93-3.11 (m, 4H, 2xCH,), 3.26-3.37
F O | l (m, 1H, CHy), 3.66-3.76 (m, 1H, CHy), 4.25 (t, 2H, 3 = 6.8 Hz, CHy), 6.49 (s, 1H, CHa/), 6.81 (d, 1H, 3J = 8.8 Hz, CHa),

N 6.96-6.97 (M, 2H, CHa), 6.98-6.99 (m, 1H, CHa), 7.11-7.28 (m, 9H, CHa/), 7.48-7.58 (m, 2H, CHax/), 8.11 (dd, 1H, 3J =

H ® 8.6 Hz, 4J = 2.6 Hz, CHa,), 15.57 (br. s, 1H, OH).
o 19 NMR (282 MHz, DMSO-de): = -115.4 (CF).



13C NMR (75.5 MHz, DMSO-ds): & = 34.9, 36.8, 53.2, 55.0 (CHy), 108.7 (C), 112.5 (d, J = 23 Hz, CH), 113.2 (C), 117.9 (d, J = 8 Hz, CH),
120.2 (CH), 120.9 (C), 121.5 (d, J = 26 Hz, CH), 126.3, 127.5, 128.4, 128.5, 129.1, 132.3, 135.0 (CH), 135.7, 136.1, 139.5 (C), 142.0 (CH),
159.5 (d, J = 249 Hz, CF), 162.6, 167.5, 173.1 (C).

MS (GC, 70eV): m/z (%) = 570 (M*, 30), 568 (32), 450 (31), 360 (32), 310 (35), 105 (100).

HRMS (EI): Calcd for CazH2sN202FBr (M*) 568.11562. Found 568.11507.

IR (ATR, cmY): 7 = 2919 (w), 1619 (m), 1581 (m), 1556 (m), 1489 (m), 1380 (m), 1332 (m), 1281 (m), 1226 (m), 1169 (M), 1081 (W), 1056
(W), 999 (W), 925 (w), 895 (w), 818 (m), 786 (W), 748 (m), 698 ), 565 (M).

Ph (2)-6-fluoro-3-((2-hydroxyphenyl)(phenethylimino)methyl)-1-phenethylquinolin-4(1H)-one 4k.

OIN on Brown viscous oil (0.382 g, 78%). *H NMR (300 MHz, CDClz): § =2.99 (t, 2H, 3J = 6.9 Hz, CH>), 3.10 (t, 2H,3J = 6.9
F Hz, CHy), 3.56 (br. s, 1H, CH2), 3.66-3.76 (m, 1H, CH>), 4.26 (t, 2H, 3] = 6.4 Hz, CH>), 6.53-6.59 (m, 2H, CHa), 6.70-

N 6.73 (m, 1H, CHar), 6.93-6.97 (m, 3H, CHa/), 7.12-7.27 (m, 9H, CHa/), 7.47-7.59 (m, 2H, CHa/), 8.15 (dd, 1H, 31 =8.7
Hz, 4 = 2.7 Hz, CHar), 15.32 (br. s, 1H, OH).
F NMR (282 MHz, CDCls): § = -116.3 (CF).
13C NMR (75.5 MHz, CDCls): & = 34.8, 36.7, 53.2, 55.1 (CHy), 108.7 (C), 112.6 (d, 2J = 23.4 Hz, CH), 114.0 (C), 117.4 (CH), 117.8 (d, %) =8
Hz, CH), 118.0 (CH), 119.5 (C), 121.3 (d, 2J = 25.6 Hz, CH), 126.1, 127.5, 128.4 (d, 3J = 11.3 Hz, CH), 129.1 (d, J = 3.0 Hz, CH), 130.3, 132.2
(CH), 135.6, 136.1, 139.9 (C), 142.3 (CH), 159.4 (d, 1J = 247.7 Hz, CF), 163.3, 168.1, 173.2 (C).
MS (GC, 70eV): m/z (%) = 490 (M*, 33), 385 (13), 372 (32), 315 (19), 283 (18), 105 (28), 73 (100).
HRMS (El): Calcd for C32H27N202F (M+H) 491.21293. Found 491.213009.
IR (ATR, cm™): v = 3388 (w), 3025 (w), 2927 (w), 1602 (m), 1560 (m), 1490 (s), 1453 (m), 1380 (m), 1335 (m), 1281 (m), 1224 (m), 1175
(m), 1151 (m), 1083 (w), 1030 (w), 895 (m), 815 (m), 748 (s), 697 (s).

Ph



Ph

(2)-7-fluoro-3-((2-hydroxyphenyl)(phenethylimino)methyl)-1-phenethylquinolin-4(1H)-one 41.

O\LN on Yellow solid (0.196 g, 40%), mp 201-203 °C. *H NMR (300 MHz, CDCls): § = 2.96-3.01 (m, 2H, CH>), 3.07-3.11 (m,

O | l 2H, CH>), 3.30-3.39 (m, 1H, CH), 3.73-3.82 (m, 1H, CHy), 4.07-4.28 (m, 2H, CH), 6.46 (s, 1H, CHar), 6.53-6.59 (m,
F N 1H, CHa), 6.72 (dd, 1H, 3J = 7.9 Hz, ] = 1.5 Hz, CHa/), 6.90-6.98 (m, 3H, CHa/), 7.12-7.27 (m, 11H, CHa/), 8.47-8.53
(m, 1H, CHay), 15.47 (br. s, 1H, OH).
F NMR (282 MHz, CDCls): § = -103.8 (CF).
13C NMR (75.5 MHz, CDCls): & = 34.5, 37.0, 53.3, 55.0 (CHy), 101.7 (d, J = 25.8 Hz, CH), 113.2 (d, J = 23.2 Hz, CH), 115.2 (C), 117.7 (d, J =
38.6 Hz, CH), 119.6, 123.6 (C), 126.1, 127.5, 128.4, 128.6, 128.7, 129.1, 129.2, 130.3 (CH), 131.0 (d, J = 10.1 Hz, CH), 132.2 (CH), 139.9 (C),
140.6 (d, J =11.7 Hz, C), 142.6, 163.2 (C), 165.4 (d, J = 251.4 Hz, CF), 168.0, 173.4 (C).
MS (GC, 70eV): m/z (%) = 490 (M*, 13), 434 (12), 403 (20), 373 (14), 347 (52), 315 (100), 283 (67).
HRMS (EI): Calcd for Cs2H27N202F (M+H) 491.21293. Found 491.21247.
IR (ATR, cm™): ¥ = 1633 (m), 1608 (m), 1495 (w), 1463 (m), 1374 (w), 1330 (W), 1305 (w), 1249 (s), 1187 (w), 1148 (m), 1118 (w), 1084 (w),
1024 (w), 925 (w), 849 (m), 745 (s), 700 (s).

Ph

Ph Ph (2)-3-((2-hydroxyphenyl)(phenethylimino)methyl)-1-phenethyl-5-(phenethylamino)quinolin-4(1H)-one 4m.
INH O\LIN on Yellow viscous oil (0.252 g, 41%). *H NMR (300 MHz, CDCls): & = 2.96-3.13 (m, 6H, 3XCH,), 3.37-3.46 (m, 4H,
O | 2xCH2), 4.09 (br. s, 1H, CHy), 4.55-4.63 (m, 1H, CHy), 6.28 (s, 1H, CHar), 6.42 (d, 1H, 3J = 7.5 Hz, CHar), 6.53-6.59 (m,
N 2H, CHay), 6.78-6.81 (m, 1H, CHas), 6.90-7.00 (m, 3H, CHar), 7.12-7.31 (s, 14H, CHay), 7.46 (t, 1H, 3J = 8.4 Hz, CHa),

10.32 (t, 1H, 3J = 4.6 Hz, NH), 15.57 (br. s, 1H, OH).
13C NMR (75.5 MHz, CDCls): § = 34.1, 35.3, 37.0, 44.9, 53.0, 55.5 (CH2), 99.5, 103.0 (CH), 111.9, 114.7 (C), 117.2,
118.0 (CH), 119.6 (C), 126.1, 126.3, 127.2, 128.3, 128.4, 128.6, 128.7, 129.0, 129.2, 130.5, 132.1, 133.9, 136.6 (CH), 139.4, 139.9 (C), 140.9
(CH), 141.7, 152.3, 163.5, 168.7, 177.8 (C).

Ph



MS (GC, 70eV): m/z (%) = 591 (M*, 16), 500 (15), 396 (18), 105 (15), 43 (100).

HRMS (ESI): Calcd for CaoHssN3O, (M+H) 592.29585. Found 592.29622.

IR (ATR, cmY): 7 = 3207 (w), 3026 (W), 2922 (w), 2851 (w), 1631 (m), 1596 (m), 1570 (m), 1513 (m), 1469 (m), 1452 (m), 1303 (m), 1268
(m), 1186 (m), 1152 (m), 1080 (w), 908 (w), 850 (w), 796 (W), 746 (s), 697 (S).

0 0 OH 1-(2-bromobenzyl)-3-(2-hydroxybenzoyl)quinolin-4(1H)-one 4n.
O | O Brown viscous oil (0.225 g, 52%). *H NMR (300 MHz, DMSO-dg): § = 5.68 (br. s, 2H, CH>), 6.84-6.94 (m, 3H, CHay),

N 7.27-7.34 (m, 2H, CHay), 7.39-7.49 (m, 3H, CHa), 7.57 (dd, 1H, 3 = 7.8 Hz, *J = 1.6 Hz, CHa/), 7.69-7.77 (m, 2H, CHa/),

8.26 (dd, 1H, 3J = 8.0 Hz, *J = 1.5 Hz, CHa/), 8.60 (br. s, 1H, CHar), 11.02 (s, 1H, OH).

Br 13C NMR (75.5 MHz, DMSO-ds): § = 55.8 (CHy), 116.7, 117.2, 118.8 (CH), 120.9, 121.7, 123.5 (C), 124.8, 126.4, 127.5
(CH), 127.8 (C), 128.3, 129.8, 132.1, 133.0, 133.1, 134.6 (CH), 139.4 (C), 147.6 (CH), 159.1, 173.7, 196.4 (C).
MS (GC, 70eV): m/z (%) = 433 (M, 33), 385 (13).
HRMS (EI): Calcd for C23H16BrNO3z (M™) 433.03136. Found 433.03158.
IR (ATR, cm): v = 3029 (w), 1615 (m), 1484 (m), 1384 (w), 1347 (m), 1271 (s), 1233 (m), 1145 (m), 1025 (w), 948 (w), 860 (w), 812 (m),
752 (s), 702 (m), 627 (m), 586 (m), 546 (m).

o 9 OH 1-(tert-butyl)-3-(2-hydroxybenzoyl)quinolin-4(1H)-one 4o.
White solid (0.177 g, 55%), mp 230-231 °C. 'H NMR (300 MHz, DMSO-ds): & = 1.15 (s, 9H, t-Bu), 6.34 (d, 1H, 3] = 10.6
\ Hz, CHar), 7.01 (d, 1H, 3] = 8.3 Hz, CHay), 7.16 (t, 1H, 3J = 8.0 Hz, CHay), 7.51 (t, 1H, 3] = 7.0 Hz, CHay), 7.77-7.87 (m, 2H,
e CHar), 7.97 (t, 1H, 3 = 8.1 Hz, CHay), 8.06 (d, 1H, 3J = 7.7 Hz, CHay), 8.08 (d, 1H, 3] = 7.7 Hz, CHay), 16.09 (br. s, 1H, OH).
13C NMR (62.9 MHz, DMSO-de): & = 30.1 (t-Bu), 49.6 (Ct-Bu), 80.1 (CH), 111.8, 115.8 (C), 118.4, 118.6, 120.9, 123.6, 125.0, 125.2, 133.3,
134.1 (CH), 154.4, 154.6, 155.1, 173.4 (C).

MS (GC, 70eV): m/z (%) = 321 (M*, 30), 264 (64), 249 (100).



HRMS (EI): Calcd for CaoH10NO3 (M*) 321.13594. Found 321.136189.
IR (ATR, cm™): ¥ = 3303 (W), 2965 (W), 1638 (s), 1604 (m), 1561 (m), 1514 (w), 1465 (s), 1419 (s), 1360 (w), 1327 (w), 1311 (w), 1258 (m),
1205 (m), 1142 (m), 1099 (m), 1023 (w), 949 (w), 900 (W), 869 (M), 840 (m), 755 (s), 709 (s), 673 (M), 614 (M), 555 (M).

9 Q@ OH 1-hexyl-3-(2-hydroxybenzoyl)quinolin-4(1H)-one 4d".
O | O Brown viscous oil (0.325 g, 93%). *H NMR (250 MHz, CDCls): § = 0.84-0.90 (m, 3H, hexyl), 1.23-1.36 (m, 6H, hexyl), 1.86-
\ 1.90 (m, 2H, hexyl), 4.14-4.20 (m, 2H, hexyl), 6.78-6.84 (m, 1H, CHar), 6.94-6.97 (m, 1H, CHa), 7.40-7.50 (m, 3H, CHay),
7.66-7.73 (m, 2H, CHa/), 8.00 (s, 1H, CHa/), 8.50 (d, 1H, 3 = 7.9 Hz, CHa/), 12.05 (s, 1H, OH).
13C NMR (62.9 MHz, CDCls): § = 13.8 (Me), 22.4, 26.3, 28.8, 31.2, 54.0 (CH_), 115.8, 117.7 (CH), 118.5 (C), 119.9, 120.6, 124.9 (CH), 127.8
(C), 128.6 (CH), 132.8 (C), 133.5, 136.2, 139.0, 146.2 (CH), 162.4, 174.2, 198.7 (C).
MS (GC, 70eV): m/z (%) = 349 (M*, 76), 350 (100).
HRMS (El): Calcd for C2H2sNO3 (M*) 349.16779. Found 349.16793.
IR (ATR, cm™): v = 2927 (w), 2856 (w), 1625 (s), 1596 (s), 1548 (m), 1484 (m), 1460 (m), 1418 (w), 1345 (m), 1269 (m), 1227 (m), 1150 (m),
1122 (w), 1033 (w), 979 (w), 907 (m), 866 (w), 755 (m), 724 (s), 643 (m), 595 w), 563 (w).

|
CeHis

/@\ 6-((3-(trifluoromethyl)phenyl)amino)chromeno[4,3-bJchromen-7(6H)-one 5a.

O HN cF, Yellow solid (0.303 g, 74%), mp 277-279 °C. 'H NMR (300 MHz, DMSO-ds): & = 6.83 (d, 1H, 3] = 7.7 Hz, CHNH),
7.04-7.07 (m, 2H, CHNH, CHay), 7.14-7.27 (m, 3H, CHay), 7.40-7.45 (m, 1H, CHar), 7.49-7.58 (m, 3H, CHar), 7.84-7.91
(m, 2H, CHar), 8.05-8.13 (m, 2H, CHav).

1%F NMR (282 MHz, DMSO-dg): § = -61.3 (CFa).

13C NMR (75.5 MHz, DMSO-ds): & = 76.9 (CHNH), 109.4 (g, J = 4 Hz, CH), 110.0 (C), 114.5 (g, J = 4 Hz, CH), 115.4 (C), 117.0, 118.3, 122.1

(CH), 123.6 (C), 123.9 (CH), 124.3 (q, 1J = 272 Hz, CFs), 125.0, 125.7 (CH), 129.9 (g, 2J = 31 Hz, CCF3), 130.2, 133.9, 134.6 (CH), 145.9,

154.3, 155.1, 155.2, 173.5 (C).




MS (GC, 70eV): m/z (%) = 409 (M*, 1), 249 (100).

HRMS (ESI): Calcd for C23H14NNaOsFs (M+Na) 432.0818. Found 432.08149.

IR (ATR, cm™): v =3297 (w), 1634 (m), 1601 (m), 1563 (m), 1539 (m), 1489 (m), 1466 (m), 1425 (s), 1342 (s), 1312 (m), 1263 (m), 1214 (m),
1166 (m), 1136 (m), 1089 (s), 1068 (s), 1025 (m), 996 (w), 927 (m), 868 (m), 856 (m), 760 (s), 695 (s), 564 (m).

F6-((4-fluorophenyl)amino)chromeno[4,3-b]Jchromen-7(6H)-one 5b.
0 HN/©/ Yellow solid (0.309 g, 84%), mp 274-276 °C. *H NMR (300 MHz, DMSO-ds): & = 6.71 (d, 1H, 3] = 8.0 Hz, CHNH),
6.86-6.91 (M, 2H, CHay), 6.99-7.07 (m, 4H, CHNH, CHa/), 7.23 (t, 1H, 3J = 8.0 Hz, CHa/), 7.48-7.58 (m, 2H, CHa),
7.83-7.93 (m, 2H, CHar), 8.03-8.12 (m, 2H, CHay).
F NMR (282 MHz, DMSO-ds): 5 = -126.5 (CF).
13C NMR (62.9 MHz, DMSO-dg): & = 77.8 (CHNH), 110.3 (C), 114.4 (d, 3J = 8.0 Hz, CH), 115.3 (CH), 115.5 (C), 115.6 (CH), 118.4 (d, 3J =
8.0 Hz, CH), 121.7 (CH), 123.7 (C), 123.8, 125.0, 125.6, 133.8, 134.5 (CH), 140.1 (d, 2J = 50.8 Hz, C), 141.9, 154.5, 155.2 (C), 155.6 (d, 1J =
232.8 Hz, CF), 173.5 (C=0).
MS (GC, 70eV): m/z (%) = 359 (M*, 1), 249 (100).
HRMS (ESI): Calcd for C22H1sFNO3 (M+H) 360.10305. Found 360.1038.
IR (ATR, cm™): v =3312 (m), 2958 (w), 1636 (s), 1603 (m), 1563 (w), 1530 (m), 1506 (S), 1464 (s), 1426 (s), 1347 (w), 1306 (m), 1253 (w),
1207 (m), 1149 (m), 1130 (m), 1088 (m), 1027 (w), 921 (s), 867 (m), 825 (s), 760 (s), 700 (m), 658 (m), 603 (M), 554 (m).




Me 6-((3,5-dimethylphenyl)amino)chromeno[4,3-b]Jchromen-7(6H)-one 5c.
/@\ Yellow solid (0.203 g, 55%), mp 278-280 °C. *H NMR (300 MHz, DMSO-ds): & = 2.19 (s, 6H, Me), 6.39 (s, 1H, CHay),

Q HN Me6.50 (s, 2H, CHar), 6.72 (d, 1H, 3J = 7.7 Hz, CHNH), 6.91 (d, 1H, 3J = 8.1 Hz, CHa/), 7.04 (d, 1H, 3] = 7.7 Hz, CHNH),

7.22 (t, 1H, 3 =7.7 Hz, CHa/), 7.47-7.57 (m, 2H, CHar), 7.84-7.90 (m, 2H, CHar), 8.02-8.12 (m, 2H, CHAay).

13C NMR data not obtained due to poor solubility.

MS (GC, 70eV): m/z (%) = 369 (M*, 10), 249 (100).
HRMS (ESI): Calcd for C2sH20NO3 (M+H) 370.14377. Found 370.14331.
IR (ATR, cm™): ¥ = 3311 (m), 1631 (s), 1601 (s), 1559 (m), 1464 (m), 1424 (s), 1356 (w), 1336 (m), 1309 (m), 1256 (m), 1215 (w), 1185 (m),
1139 (m), 1097 (m), 1025 (w), 994 (w), 917 (m), 866 (m), 851 (m), 820 (m), 756 (s), 690 (M), 624 (w), 535 (m).

Et6-((4-ethylphenyl)amino)chromeno[4,3-bJchromen-7(6H)-one 5d.
o HN/©/ Yellow solid (0.306 g, 83%), mp 248-249 °C. 'H NMR (300 MHz, DMSO-de): § = 1.14 (t, 3H, 3] = 7.6 Hz, Me), 2.44-
2.54 (m, 2H, CHy), 6.70 (d, 1H, 3J = 8.0 Hz, CHNH), 6.80 (d, 2H, 3J = 8.4 Hz, CHa/), 6.92 (m, 1H, 3] = 7.8 Hz, CHa/),
7.01 (d, 3H, 3J = 8.4 Hz, CHNH, CHa,), 7.22 (t, 1H, 3J = 7.5 Hz, CHa/), 7.47-7.56 (m, 2H, CHa/), 7.82-7.91 (m, 2H,
CHar), 8.02-8.11 (m, 2H, CHav).
13C NMR (62.9 MHz, DMSO-ds): & = 16.0 (Me), 27.4 (CHa), 77.7 (CHNH), 110.3 (C), 113.4 (CH), 115.6 (C), 118.4, 118.5, 121.7 (CH), 123.7
(C), 123.8, 125.0, 125.5, 128.2 (CH), 133.5 (C), 133.7, 134.4 (CH), 143.1, 154.5, 154.9, 155.1, 173.5 (C).
MS (GC, 70eV): m/z (%) = 369 (M, 2), 249 (100).
HRMS (ESI): Calcd for C24H20NOs (M+H) 370.14377. Found 370.14351.
IR (ATR, cm™): v = 3318 (m), 2958 (W), 1626 (s), 1559 (m), 1520 (m), 1465 (m), 1428 (s), 1358 (w), 1300 (m), 1254 (m), 1186 (w), 1137 (m),
1097 (m), 947 (w), 920 (m), 866 (m), 823 (m), 759 (s), 700 (m), 601 (m), 534 (m).




OMe 6-((4-methoxyphenyl)amino)chromeno[4,3-b]Jchromen-7(6H)-one 5e.
0 HN/O/ Yellow solid (0.211 g, 57%), mp 238-240 °C. *H NMR (300 MHz, DMSO-de): 5 = 3.68 (s, 3H, OMe), 6.66-6.83 (m, 5H,
CHNH, CHar), 7.01-7.04 (m, 1H, CHNH), 7.20-7.24 (m, 2H, CHar), 7.50-7.54 (m, 2H, CHa), 7.86 (br. s, 2H, CHa),
8.02-8.11 (m, 2H, CHay).
13C NMR (62.9 MHz, DMSO-ds): 8 = 55.2 (OMe), 78.3 (CHNH), 114.4, 114.5 (CH), 115.6 (C), 118.3, 118.4, 121.7
(CH), 123.7 (C), 123.8, 125.0, 125.5, 133.7, 134.4 (CH), 139.1, 152.3, 154.6, 154.8, 155.1, 173.5 (C).
MS (GC, 70eV): m/z (%) = 371 (M", 3), 249 (100).
HRMS (ESI): Calcd for C23H1sNO4 (M+H) 372.12303. Found 372.12293.
IR (ATR, cmY): v = 3328 (m), 1637 (s), 1601 (m), 1552 (w), 1509 (s), 1462 (m), 1424 (s), 1342 (w), 1292 (m)1230 (s), 1209 (m), 1136 (m),
1097 (m), 1036 (m), 922 (m), 852 (m), 814 (s), 759 (s), 700 (s), 655 (M), 551 (m).

OMe 6-((3-methoxyphenyl)amino)chromeno[4,3-b]Jchromen-7(6H)-one 5f.

Yellow solid (0.226 g, 61%), mp 239-241 °C. *H NMR (300 MHz, DMSO-de): 8 = 3.70 (s, 3H, OMe), 6.31-6.35 (m, 1H,
O HN CHar), 6.43-6.50 (m, 2H, CHa), 6.72 (d, 1H, 3J = 7.7 Hz, CHNH), 7.03-7.12 (m, 3H, CHNH, CHay), 7.23 (t, 1H, 3J = 7.5
Hz, CHay), 7.48-7.58 (M, 2H, CHay), 7.83-7.93 (m, 2H, CHa,), 8.03-8.13 (m, 2H, CHay).
13C NMR (62.9 MHz, DMSO-ds): & = 54.7 (OMe), 77.4 (CHNH), 99.3, 103.9, 106.1 (CH), 110.2, 115.5 (C), 118.4, 118.5,
121.8 (CH), 123.9 (C), 123.9, 125.0, 125.6, 129.8, 133.7, 134.5 (CH), 146.6, 154.5, 155.0, 155.1, 160.2, 173.5 (C).
MS (GC, 70eV): m/z (%) = 371 (M*, 3), 249 (100).
HRMS (ESI): Calcd for C23H1sNO4 (M+H) 372.12303. Found 372.12329.
IR (ATR, cm): ¥ = 3309 (m), 1632 (s), 1598 (s), 1559 (m), 1487 (m), 1464 (m), 1429 (s), 1359 (W), 1313 (m), 1255 (m), 1227 (w), 1203 (m),
1161 (m), 1099 (m), 1044 (m), 925 (m), 858 (m), 829 (M), 756 (), 686 (5), 662 (M), 532 (M).




MeO OMe 6-((2,4-dimethoxyphenyl)amino)chromeno[4,3-bJchromen-7(6H)-one 5¢.

Kj Black solid (0.120 g, 30%), mp 214-216 °C. 'H NMR (300 MHz, DMSO-de): & = 3.62 (s, 3H, OMe), 3.71 (s, 3H, OMe),
5.93 (d, 1H, 3] = 8.2 Hz, CHay), 6.49-6.52 (m, 2H, CHay), 6.69 (d, 1H, 3] = 8.0 Hz, CHNH), 6.99 (d, 1H, 3] = 8.0 Hz,
CHNH), 7.15-7.23 (m, 2H, CHa,), 7.46-7.55 (m, 2H, CHa,), 7.81-7.87 (m, 2H, CHa,), 8.00-8.11 (m, 2H, CHa).
13C NMR (62.9 MHz, DMSO-ds): & = 55.2, 55.2 (OMe), 78.1 (CHNH), 99.2, 104.2 (CH), 110.1 (C), 112.2 (CH), 115.9
(C), 118.2,121.7, 123.9, 125.3 (CH), 128.3, 133.5, 134.2, 147.5, 152.7, 154.4, 155.2, 173.8 (C).

MS (GC, 70eV): m/z (%) = 401 (M*, 4), 249 (100).

HRMS (ESI): Calcd for C24H20NOs (M+H) 402.1336. Found 402.13361.

IR (ATR, cm™): ¥ = 3352 (s), 1637 (s), 1606 (M), 1564 (w), 1524 (m), 1465 (m), 1425 (s), 1312 (w), 1259 (m), 1205 (s), 1144 (m), 1095 (m),
1033 (m), 921 (m), 830 (M), 754 (s), 698 (M), 617 ().

OMe 6-((3,4,5-trimethoxyphenyl)amino)chromenol[4,3-b]chromen-7(6H)-one 5h.
/@iomeYellow solid (0.302 g, 70%), mp 265-267 °C. 'H NMR (300 MHz, DMSO-de): § = 3.57 (s, 3H, OMe), 3.74 (s, 6H,
o HN OMe 2xOMe), 6.18 (s, 2H, CHar), 6.74 (d, 1H, 3J = 7.4 Hz, CHNH), 6.95 (d, 1H, 3J = 7.4 Hz, CHa), 7.08 (d, 1H, 3] = 8.2
Hz, CHNH), 7.22 (t, 1H, 3J = 7.4 Hz, CHa), 7.50-7.57 (m, 2H, CHa/), 7.84-7.92 (m, 2H, CHa/), 8.03-8.12 (m, 2H,
CHar).
13C NMR data not obtained due to poor solubility.
MS (GC, 70eV): m/z (%) = 431 (M*, 3), 249 (100).
HRMS (ESI): Calcd for C2sH22NOs (M+H) 432.14416. Found 432.14418.
IR (ATR, cm): v = 3322 (m), 2938 (w), 1638 (s), 1600 (s), 1563 (m), 1530 (m), 1509 (m), 1456 (s), 1422 (s), 1348 (w), 1310 (w), 1236 (s),
1196 (s), 1121 (s), 1101 (s), 1010 (m), 912 (m), 883 (m), 850 (m), 804 (m), 757 (s), 705 (m), 651 (m).




6-(anthracen-2-ylamino)chromeno[4,3-b]Jchromen-7(6H)-one 5i.
‘ Yellow solid (0.238 g, 54%), mp 297-298 °C. *H NMR (300 MHz, DMSO-ds): & = 6.99 (d, 1H, 3] = 7.7 Hz, CHNH),
7.07-7.13 (m, 2H, CHNH, CHay), 7.25-7.30 (m, 1H, CHay), 7.37-7.61 (m, 6H, CHar), 7.91-8.02 (m, 5H, CHar), 8.10-8.16
(m, 2H, CHay), 8.38 (d, 2H, J = 14.9 Hz, CHa/).
13C NMR data not obtained due to poor solubility.
MS (GC, 70eV): m/z (%) = 441 (M*, 1), 249 (100), 193 (47), 165 (25).
HRMS (ESI): Calcd for CaoHa0NO3 (M+H) 442.14377. Found 442.14405.
IR (ATR, cm™): v = 3329 (m), 1623 (s), 1602 (m), 1548 (m), 1462 (m), 1422 (s), 1353 (m), 1323 (m), 1272 (w), 1229 (m), 1204 (m), 1183 (m),
1124 (m), 1092 (m), 998 (w), 946 (w), 913 (m), 867 (s), 812 (m), 776 (m), 760 (s), 741 (s), 686 (m), 609 (m), 584 (m), 566 (M), 538 (M).

Me Me 6-((2,4-dimethylphenyl)amino)-9-fluorochromeno[4,3-b]Jchromen-7(6H)-one 5j.

:©/ Yellow solid (0.143 g, 37%), mp 240-242 °C. *H NMR (300 MHz, DMSO-ds): § = 1.89 (s, 3H, Me), 2.19 (s, 3H, Me),
6.00 (t, 1H, 3J = 8.2 Hz, CHa), 6.67 (d, 1H, 3J = 7.8 Hz, CHNH), 6.82 (br. s, 1H, CHay), 6.95-7.06 (m, 2H, CHNH,
CHar), 7.17-7.24 (m, 2H, CHay), 7.47-7.56 (m, 1H, CHar), 7.75-8.05 (m, 4H, CHar).

F NMR (282 MHz, DMSO-ds): 5 = -115.5 (CF).

13C NMR data not obtained due to poor solubility.

MS (GC, 70eV): m/z (%) = 387 (M, 3), 267 (100), 121 (19).

HRMS (ESI): Calcd for C24H10NFO3 (M+H) 388.13435. Found 388.13504.

IR (ATR, cm™): v = 3353 (w), 1633 (s), 1603 (s), 1565 (m), 1515 (m), 1478 (s), 1454 (s), 1410 (s), 1367 (m), 1318 (m), 1247 (m), 1212 (m),
1187 (m), 1134 (m), 1088 (m), 1010 (w), 954 (w), 918 (m), 861 (m), 823 (m), 807 (m), 774 (s), 757 (s), 744 (s), 700 (m), 659 (m).




¢l 6-((3,5-dichlorophenyl)amino)-9-fluorochromeno[4,3-b]Jchromen-7(6H)-one 5k.
/@\ White solid (0.304 g, 71%), mp 285-286 °C. *H NMR (300 MHz, DMSO-de): § = 6.83 (d, 1H, 3J = 7.6 Hz, CHNH),

@ HN €16.90 (br. s, 3H, CHar), 7.10 (d, 1H, 3J = 8.1 Hz, CHNH), 7.25 (t, 1H, 3J = 7.2 Hz, CHar), 7.51-7.60 (m, 2H, CHa),

7.78-7.83 (m, 2H, CHar), 7.96-8.00 (m, 1H, CHay), 8.06 (m, 1H, CHay).

1F NMR (282 MHz, DMSO-ds): § = -114.9 (CF).

13C NMR data not obtained due to poor solubility.
MS (GC, 70eV): m/z (%) = 427 (M™, 1), 267 (100).
HRMS (ESI): Calcd for C22H11NCI2FO3 (M+H) 426.01055. Found 426.01175.
IR (ATR, cm™): v =3290 (m), 1626 (m), 1580 (s), 1556 (s), 1479 (m), 1446 (m), 1409 (m), 1356 (m), 1272 (w), 1253 (m), 1209 (m), 1129 (m),
1105 (m), 1088 (m), 1014 (w), 989 (w), 961 (m), 923 (m), 872 (m), 824 (m), 773 (m), 763 (s), 746 (m), 668 (m), 611 (m).

OMe 9-fluoro-6-((4-methoxyphenyl)amino)chromeno[4,3-b]Jchromen-7(6H)-one 5I.
0 HNQ/ Yellow solid (0.187 g, 48%), mp 249-251 °C. *H NMR (300 MHz, DMSO-ds): § = 3.68 (s, 3H, OMe), 6.66 (d, 1H, 3J
= 7.6 Hz, CHNH), 6.77-6.86 (m, 5H, CHa), 7.02 (d, 1H, 3J = 8.2 Hz, CHNH), 7.22 (m, 1H, 3J = 7.6 Hz, CHa), 7.51
(t, 1H, 3 = 7.0 Hz, CHar), 7.76-7.90 (m, 2H, CHar), 7.95-8.09 (m, 2H, CHa).
192 NMR (282 MHz, DMSO-ds): & = -115.2 (CF).
13C NMR (62.9 MHz, DMSO-d): & = 55.2 (OMe), 77.2 (CHNH), 109.7 (d, J = 24 Hz, CH), 109.8 (C), 114.5, 114.6 (CH), 115.4 (C), 118.4
(CH), 121.2 (d, J = 9 Hz, CH), 121.7 (CH), 122.4 (d, J = 25 Hz, CH), 123.8 (CH), 124.9 (d, J = 7 Hz, C), 133.8 (CH), 139.1, 151.6, 152.3,
154.6, 155.2 (C), 159.0 (d, J = 245 Hz, CF), 172.8 (C).
MS (GC, 70eV): m/z (%) = 389 (M, 3), 267 (100).
HRMS (ESI): Calcd for C23H17FNO4 (M+H) 390.11361. Found 390.11406.




IR (ATR, cmY): 7 = 3310 (m), 1626 (s), 1614 (s), 1599 (s), 1581 (M), 1558 (s), 1510 (s), 1479 (s), 1462 (), 1410 (s), 1347 (W), 1313 (w), 1273
(m), 1232 (s), 1208 (s), 1178 (m), 1135 (s), 1092 (m), 1026 (m), 955 (W), 880 (m), 818 (), 774 (s), 761 (), 747 (s), 650 (W), 583 (M), 555 (M).

OMe 6-((3,4-dimethoxyphenyl)amino)-2-methylchromeno[4,3-b]chromen-7(6H)-one 5m.

0 HN/©iOMe Yellow solid (0.249 g, 60%), mp 258-260 °C. *H NMR (300 MHz, DMSO-ds): § = 2.38 (s, 3H, Me), 3.67 (s, 3H, OMe),
3.69 (s, 3H, OMe), 6.44-6.46 (m, 2H, CHay), 6.64 (d, 1H, 3J = 7.8 Hz, CHNH), 6.74 (d, 1H, 3 = 7.8 Hz, CHa/), 6.81 (d,
1H, 33 = 7.8 Hz, CHa), 6.94 (d, 1H, 3J = 7.8 Hz, CHNH), 7.29-7.33 (m, 1H, CHa/), 7.51-7.56 (m, 1H, CHa), 7.83-
7.7.91 (m, 3H, CHay), 8.09 (d, 1H, 3J = 7.4 Hz, CHa).
13C NMR data not obtained due to poor solubility.

MS (GC, 70eV): m/z (%) = 415 (M*, 3), 263 (100).

HRMS (ESI): Calcd for C2sH22NOs (M+H) 416.14925. Found 416.14892.

IR (ATR, cm™): ¥ = 3312 (m), 1635 (s), 101 (m), 1515 (m), 1463 (s), 1429 (s), 1355 (w), 1318 (m), 1296 (w), 1257 (m), 1227 (s), 1202 (s),

1168 (m), 1134 (s), 1106 (s), 1028 (m), 928 (m), 910 (m), 859 (m), 828 (s), 786 (M), 757 (s), 702 (m), 670 (m).

OMe 6-((3,5-dimethoxyphenyl)amino)-2-methylchromeno[4,3-b]Jchromen-7(6H)-one 5n.
Yellow solid (0.203 g, 49%), mp 268-270 °C. *H NMR (300 MHz, DMSO-dg): & = 2.38 (s, 3H, Me), 3.68 (s, 6H,
OMeoxOMe), 5.92 (t, 1H, 4J = 2.0 Hz, CHay), 6.04 (d, 2H, *J = 2.0 Hz, CHa/), 6.67 (d, 1H, 3] = 7.7 Hz, CHNH), 6.96 (d,
1H, 3J = 8.3 Hz, CHa), 7.02 (d, 1H, 3J = 7.7 Hz, CHNH), 7.30-7.34 (m, 1H, CHa/), 7.51-7.57 (m, 1H, CHa), 7.83-
7.7.93 (m, 3H, CHa/), 8.10 (d, 1H, 3 = 8.1 Hz, CHa)).
13C NMR (62.9 MHz, DMSO-dg): & = 20.2 (Me), 54.8 (OMe), 77.1, 90.8, 92.2 (CH), 110.3, 115.3 (C), 118.2, 118.4,

Me

123.5 (CH), 123.7 (C), 125.0, 125.6 (CH), 130.9 (C), 134.5 (CH), 147.2, 152.4, 155.2, 161.1, 173.5 (C).
MS (GC, 70eV): m/z (%) = 415 (M*, 3), 263 (100).
HRMS (ESI): Calcd for CzsH22NOs (M+H) 416.14925. Found 416.14974.



IR (ATR, cmY): 7 = 3317 (m), 1634 (m), 1596 (s), 1564 (s), 1540 (m), 1465 (s), 1429 (s), 1343 (W), 1296 (w), 1224 (w), 1195 (s), 1175 (m),
1144 (s), 1109 (s), 1059 (m), 1001 (m), 928 (m), 910 (M), 860 (s), 812 (s), 786 (M), 758 (s), 705 (M), 677 (s), 621 (M), 560 (m).

OMe 2-methyl-6-((3,4,5-trimethoxyphenyl)amino)chromeno[4,3-b]chromen-7(6H)-one 5o0.

™ Yellow solid (0.174 g, 39%), mp 271-272 °C. 'H NMR (300 MHz, DMSO-ds): & = 2.38 (s, 3H, Me), 3.57 (s, 3H, OMe),

OMe 3 73 (s, 6H, 2xOMe), 6.17 (s, 2H, CHar), 6.69 (d, 1H, 3J = 7.6 Hz, CHar), 6.89 (d, 1H, 3J = 7.6 Hz, CHNH), 6.97 (d, 1H,
3) = 7.8 Hz, CHNH), 7.31-7.33 (m, 1H, CHar), 7.52-7.57 (m, 1H, CHa), 7.84-7.7.91 (m, 3H, CHar), 8.09 (d, 1H, 31 =7.6
Hz, CHa).
13C NMR data not obtained due to poor solubility.

Me

MS (GC, 70eV): m/z (%) = 445 (M*, 21), 263 (100), 168 (19).

HRMS (ESI): Calcd for C2sH24NOg (M+H) 446.15981. Found 446.16022.

IR (ATR, cm™): v =3323 (m), 1636 (m), 1602 (m), 1566 (m), 1510 (m), 1465 (m), 1429 (s), 1341 (w), 1239 (m), 1192 (m), 1129 (s), 1110 (s),
1013 (m), 909 (m), 856 (m), 807 (m), 776 (m), 760 (s), 706 (m), 665 (m), 630 (m), 605 (m), 545 (m).

CN4-((2-chloro-7-o0x0-6,7-dihydrochromeno[4,3-b]chromen-6-yl)amino)benzonitrile 5p.
o HN/©/ Yellow solid (0.196 g, 49%), mp 288-289 °C. *H NMR (300 MHz, DMSO-ds): & = 6.90 (d, 1H, 3J = 8.2 Hz, CHNH),
7.01 (d, 2H, 3J = 8.6 Hz, CHNH), 7.10 (d, 1H, 3J = 8.6 Hz, CHa/), 7.53-7.64 (m, 4H, CHa/), 7.85-7.94 (m, 3H, CHa/),
8.09-8.12 (m, 2H, CHay).
13C NMR data not obtained due to poor solubility.
MS (GC, 70eV): m/z (%) = 398 (M, 4), 402 (100), 400 (26).
HRMS (ESI): Calcd for C23H13CIN203 (M-H) 399.05488. Found 399.05419.
IR (ATR, cm™): v =3279 (w), 2919 (w), 2220 (m), 1603 (m), 1531 (m), 1463 (m), 1428 (s), 1318 (m), 1255 (m), 1212 (m), 1170 (m), 1089
(m), 1011 (m), 943 (m), 866 (M), 815 (s), 762 (s), 644 (m).




" Yellow solid (0.187 g, 39%), mp 289-291 °C. 'H NMR (300 MHz, DMSO-de): & = 2.35 (s, 3H, Me), 3.57 (s, 3H, OMe),
OMe 374 (s, 6H, 2xOMe), 6.17 (s, 2H, CHar), 6.77 (br. s, 1H, CHNH), 6.96 (br. s, 1H, CHa/), 7.14 (br. s, 1H, CHNH), 7.55
(br. s, 1H, CHar), 7.90-8.09 (m, 4H, CHa,).
13C NMR data not obtained due to poor solubility.
I MS(GC, 70eV): miz (%) = 479 (M*, 4), 297 (100).
HRMS (ESI): Calcd for CasH22NCIOs (M+H) 480.12084. Found 480.12112.
IR (ATR, cm™): v = 3317 (w), 1637 (m), 1605 (s), 1533 (m), 1510 (m), 1461 (m), 1424 (s), 1341 (w), 1288 (w), 1247 (m), 1209 (m), 1124 (s),
998 (m), 914 (m), 847 (m), 802 (M), 762 (s), 679 (M), 565 ().

OMe 2-chloro-3-methyl-6-((3,4,5-trimethoxyphenyl)amino)chromeno[4,3-bJchromen-7(6H)-one 5q.
i OM

O HN

/@\ 2-chloro-3-methyl-6-((3-(trifluoromethyl)phenyl)amino)chromeno([4,3-b]Jchromen-7(6H)-one 5r.

O HN cF, White solid (0.297 g, 65%), mp 297-299 °C. 'H NMR (300 MHz, DMSO-ds): § = 2.33 (s, 3H, Me), 6.83 (d, 1H, 3 =7.9
Hz, CHNH), 7.05-7.21 (m, 4H, CHNH, CHay), 7.39-7.58 (m, 3H, CHa), 7.90-7.93 (m, 2H, CHa), 8.04 (s, 1H, CHa)),
8.10 (m, 1H, CHa).

F NMR (282 MHz, DMSO-dg): 5 = -61.2 (CFs3).
13C NMR data not obtained due to poor solubility.

MS (GC, 70eV): m/z (%) = 457 (M*, 1), 297 (100), 161 (26).

HRMS (ESI): Calcd for C2sH1sNCIFsNaOs (M+Na) 480.05848. Found 480.05841.

IR (ATR, cm™): v = 3307 (w), 1614 (m), 1573 (w), 1540 (m), 1477 (m), 1427 (m), 1337 (s), 1294 (w), 1270 (w), 1246 (w). 1165 (m), 1111 (s),

1068 (s), 1005 (w), 974 (w), 921 (m), 893 (s), 876 (m), 856 (m), 838 (m), 783 (m), 764 (s), 695 (m), 675 (M), 554 (m).




6,6'-((methylenebis(4,1-phenylene))bis(azanediyl))bis(chromeno[4,3-bJchromen-7(6H)-one) 5s.
Yellow solid (0.555 g, 80%), mp more than 375 °C. *H NMR (300 MHz, DMSO-ds): & =3.76 (s, 2H,
CHy), 6.75 (d, 2H, 3J = 8.0 Hz, CHa/), 6.85 (d, 4H, 3] = 8.3 Hz, CHa/), 7.00-7.09 (m, 8H, CHa)),
7.23-7.28 (m, 2H, CHa), 7.51-7.61 (m, 4H, CHa/), 7.87-7.93 (m, 4H, CHa/), 8.06-8.10 (m, 2H,
CHar), 8.13-8.16 (m, 2H, CHa)).

13C NMR data not obtained due to poor solubility.

MS (GC, 70eV): m/z (%) = 694 (M*, 21), 263 (100).

HRMS (ESI): Calcd for C4sH30N20s (M+H) 695.21766. Found 695.21771.

IR (ATR, cm™): v =3305 (m), 1626 (s), 1559 (s), 1517 (m), 1466 (m), 1427 (s), 1297 (m), 1249 (m), 1212 (m), 1137 (m), 1095 (m), 915 (m),
849 (m), 812 (m), 754 (s), 701 (m), 663 (m), 599 (M), 558 (m).

(2-(2-hydroxy-5-methylphenyl)-6,7-dimethoxyquinolin-3-yl)(2-hydroxyphenyl)methanone 6a.

ot Yellow solid (0.042 g, 10%), mp 173-174 °C. *H NMR (300 MHz, CDCls): § = 2.08 (s, 3H, Me), 4.04 (s, 3H, OMe),

4.10 (s, 3H, OMe), 6.62-6.69 (m, 1H, CHa), 6.92 (d, 1H, 3J = 8.4 Hz, CHa/), 7.00-7.05 (m, 2H, CHa/), 7.11 (s, 1H,
MeCHAr), 7.14-7.24 (m, 3H, CHa), 7.42 (s, 1H, CHar), 8.15 (s, 1H, Py), 11.84 (s, 1H, OH), 12.72 (br. s, 1H, OH).

Ho 13C NMR (62.9 MHz, CDCls): § = 20.2 (Me), 56.3, 56.5 (OMe), 105.3, 106.5, 117.9, 118.2, 119.0 (CH), 119.1, 120.1,

121.1, 128.4,129.4 (C), 130.1, 131.2, 132.4, 136.9, 138.1 (CH), 142.9, 150.9, 153.7, 154.6, 158.2, 161.3, 201.8 (C).
MS (GC, 70eV): m/z (%) = 415 (M*, 3), 263 (100).
HRMS (ESI): Calcd for C2sH22NOs (M+H) 416.14925. Found 416.14892.
IR (ATR, cm™): v = 3305 (s), 1619 (w), 1580 (w), 1499 (m), 1474 (m), 1372 (w), 1282 (w), 1243 (m), 1195 (m), 1155 (m), 1009 (m), 953 (W),
910 (w), 886 (w), 851 (m), 827 (m), 777 (m), 757 (m), 711 (m), 689 (m), 656 (m).



7-(5-chloro-2-hydroxyphenyl)-6-(2-fluorobenzoyl)-1,3-dimethylpyrido[2,3-d]pyrimidine-2,4(1H,3H)-dione 6b.
Yellow viscous oil (0.290 g, 66%). *H NMR (300 MHz, DMSO-ds): & = 3.47 (s, 3H, Me), 3.75 (s, 3H, Me), 6.88-6.96
(m, 2H, CHay), 7.18-7.28 (m, 2H, CHay), 7.31-7.37 (m, 2H, CHar), 7.58-7.64 (m, 1H, CHar), 8.53 (s, 1H, Py), 11.34 (s,
CI1H, OH).
F NMR (282 MHz, DMSO-ds): 5 = -114.5 (CF).
13C NMR data not obtained due to poor solubility.
MS (GC, 70eV): m/z (%) = 439 (M™, 27), 419 (19), 285 (100), 257 (16), 154 (21).
HRMS (ESI): Calcd for C22H14N3O4FCI (M+H) 440.10077. Found 440.08074.
IR (ATR, cm™): v = 1716 (w), 1657 (m), 1631 (m), 1596 (s), 1568 (m), 1464 (m), 1413 (m), 1368 (m), 1344 (m), 1285 (m), 1199 (m), 1110
(m), 1019 (w), 938 (w), 913 (w), 830 (m), 806 (w), 750 (m), 685 (m), 645 (m), 600 (w).

HO

13-methyl-11-phenyldibenzo[2,3:7,8]oxocino[4,5-b]pyrazolo[4,3-e]pyridin-15(11H)-one 7a.

Yellow solid (0.214 g, 53%), mp 250-251 °C. *H NMR (250 MHz, CDCls): & = 2.40 (s, 3H, Me), 6.07-7.10 (m, 1H, CHa/),
7.17-7.45 (m, 7H, CHa/), 7.51-7.57 (m, 1H, CHa), 7.66 (dd, 1H, 3J = 7.4 Hz, 3] = 1.7 Hz, CHa/), 7.98-8.01 (m, 2H, CHa),
8.28-8.31 (m, 2H, CHa).

13C NMR (62.9 MHz, CDCls): § = 12.5 (Me), 115.7 (C), 120.6, 121.7, 122.4, 125.0, 125.6, 126.1, 129.0, 130.1, 130.6, 130.8, 130.9, 131.6 (CH),
132.8, 133.7 (C), 135.2 (CH), 139.4, 143.3, 150.7, 151.1, 127.5, 161.1, 194.9 (C).

MS (GC, 70eV): m/z (%) = 403 (M*, 100).

HRMS (ESI): Calcd for C26H18N302 (M+H) 404.13935. Found 404.1389.

IR (ATR, cm™): v = 3064 (s), 1645 (w), 1594 (s), 1495 (m), 1446 (m), 1382 (m), 1340 (w), 1308 (m), 1280 (s), 1210 (m), 1120 (m), 1102 (m),
1080 (m), 998 (w), 908 (w), 781 (m), 754 (s), 711 (m), 689 (s), 661 (M), 626 (m), 607 (M).




7-chloro-13-methyl-11-phenyldibenzo[2,3:7,8]oxocino[4,5-b]pyrazolo[4,3-e]pyridin-15(11H)-one 7b.

Yellow viscous oil (0.175 g, 40%). *H NMR (250 MHz, CDCls): § = 2.58 (s, 3H, Me), 7.03 (d, 1H, 3] = 8.6 Hz, CHa/),

7.18-7.36 (m, 4H, CHay), 7.41-7.63 (m, 4H, CHar), 7.99-8.02 (m, 2H, Py, CHar), 8.24-8.28 (m, 2H, CHa).

13C NMR (62.9 MHz, CDCls): § = 12.5 (Me), 116.0 (C), 120.8, 122.3, 123.3, 125.3, 125.9, 129.1, 130.3, 130.4 (CH), 130.7
€ (C), 131.0 (CH), 131.5 (C), 131.8 (CH), 132.7, 135.1 (C), 135.4 (CH), 139.3, 143.4, 149.7, 150.6, 156.0, 160.8, 194.5 (C).

MS (GC, 70eV): m/z (%) = 437 (M*, 100).

HRMS (ESI): Calcd for C2sH1sN3OCl (M¥) 437.09256. Found 437.09255.

IR (ATR, cm™): v = 3068 (w), 1632 (m), 1596 (m), 1507 (m), 1468 (m), 1413 (m), 1377 (m), 1340 (w), 1303 (m), 1278 (m), 1243 (m), 1210

(m), 1158 (m), 1120 (m), 1088 (m), 1000 (w), 945 (m), 876 (m), 812 (m), 768 (s), 711 (m), 683 (m), 626 (m).

F 2-fluoro-11,13-dimethyldibenzo[2,3:7,8]oxocino[4,5-b]pyrazolo[4,3-e]pyridin-15(11H)-one 7c.

Yellow solid (0.215 g, 60%), mp 223-225 °C. *H NMR (250 MHz, CDCls): 6 = 2.51 (s, 3H, Me), 4.08 (s, 3H, Me), 7.07-7.10
(m, 1H, CHay), 7.19-7.38 (m, 4H, CHar), 7.61-7.70 (m, 2H, CHar), 7.97 (s, 1H, Py).

1F NMR (282 MHz, CDCls): 6 =-116.8 (CF).

13C NMR (62.9 MHz, CDCl3): & = 12.4, 33.7 (Me), 113.6 (C), 117.6 (d, J = 25.6 Hz, CH), 121.5 (CH), 121.6 (d, J = 23.9
Hz, CH), 123.9 (d, J = 7.8 Hz, CH), 126.4, 130.6, 130.9 (CH), 132.0 (d, J = 6.6 Hz, C), 133.6, 141.4 (C), 151.0 (d, J =27.6 Hz, C), 157.2 (d, J =
2.5 Hz, C), 157.6 (C), 159.2 (d, J = 245.3 Hz, CF), 193.7 (C).

MS (GC, 70eV): m/z (%) = 359 (M*, 100).

HRMS (ESI): Calcd for C2:H1aN302F (M+H) 360.11453. Found 360.11428.

IR (ATR, cm™): ¥ = 3070 (w), 1654 (m), 1597 (m), 1554 (w), 1480 (m), 1450 (m), 1412 (m), 1330 (w), 1259 (m), 1213 (m), 1181 (s), 1121
(m), 1016 (m), 914 (m), 891 (m), 848 (m), 835 (m), 781 (m), 765 (s), 744 (m), 708 (m), 637 (m), 594 (m).




2-methyl-5-ox0-5H-dibenzo[2,3:7,8]oxocino[4,5-b]pyridine-3-carbonitrile 7d.

White solid (0.175 g, 56%), mp 180-181 °C. *H NMR (250 MHz, CDCls): & = 2.89 (s, 3H, Me), 7.15-7.18 (m, 1H, CHa/),
7.29-7.34 (m, 2H, CHay), 7.38-7.48 (m, 2H, CHa/), 7.61-7.68 (m, 2H, CHa/), 7.90 (s, 1H, Py), 8.03 (dd, 1H, 3 = 7.8 Hz, 4J =
1.7 Hz, CHa).

13C NMR (62.9 MHz, CDCl3): & = 23.8 (Me), 108.3, 116.3 (C), 121.9, 122.8, 125.4, 126.5 (CH), 129.9 (C), 130.1, 131.8, 131.9 (CH), 132.3,
135.7 (C), 136.2, 140.5 (CH), 153.4, 157.1, 161.2, 162.7, 192.1 (C).

MS (GC, 70eV): m/z (%) = 312 (M™, 100), 283 (60), 271 (27), 258 (43).

HRMS (EI): Calcd for C20H12N202 (M*) 312.08933. Found 312.08883.

IR (ATR, cm™): v = 2229 (w), 1636 (m), 1582 (m), 1537 (w), 1474 (m), 1452 (m), 1429 (m), 1310 (m), 1281 (m), 1222 (s), 1160 (m), 1099
(m), 992 (w), 931 (w), 887 (m), 854 (m), 770 (s), 746 (s), 706 (s), 674 (M), 658 (m).

1-methyldibenzo[2,3:7,8]oxocino[4,5-c]pyrazol-4(1H)-one 7e.

White solid (0.174 g, 63%), mp 147-148 °C. *H NMR (250 MHz, CDCls): § = 4.00 (s, 3H, Me), 7.23-7.29 (m, 2H, CHa), 7.38-

©7.56 (M, 4H, CHa), 7.87-7.93 (m, 2H, CHar), 8.29 (s, 1H, pyrrazole).

‘N 13C NMR (62.9 MHz, CDCls): & = 39.6 (Me), 122.3, 123.1 (CH), 123.9 (C), 125.7, 126.0 (CH), 127.0 (C), 129.5, 130.6, 131.6
(CH), 132.1 (C), 134.2, 137.7 (CH), 145.7, 157.5, 159.0, 185.4 (C).

MS (GC, 70eV): m/z (%) = 276 (M, 100), 248 (24).

HRMS (El): Calcd for C17H12N202 (M) 276.08933. Found 276.08903.

IR (ATR, cm™): v = 3132 (w), 1619 (m), 1593 (m), 1519 (m), 1456 (m), 1311 (m), 1256 (m), 1202 (m), 1186 (s), 1107 (m), 1007 (w), 918 (s),

859 (m), 816 (m), 777 (m), 748 (m), 716 (s), 665 (M).




o o'y 3-(2-(benzyl(methyl)amino)benzoyl)-4H-chromen-4-one 8a.

wwmte solid (0.336 g, 91%), mp 149-150 °C. *H NMR (300 MHz, CDCls): § = 2.28 (s, 3H, Me), 3.90 (q, 2H, 3] =

O o | O 9.7 Hz, CH,), 6.48 (s, 1H, chromone), 7.04-7.11 (m, 2H, CHa), 7.15-7.33 (m, 5H, CHay), 7.38-7.49 (m, 2H, CHa/),
7.53-7.56 (m, 1H, CHa/), 7.65-7.72 (m, 1H, CHa/), 7.89 (dd, 1H, 3J = 8.2 Hz, J = 1.8 Hz, CHa/), 8.27 (dd, 1H, 3] =

8.0 Hz, “J=1.5 Hz, CHay).

13C NMR (75.5 MHz, CDCls): & = 35.5 (Me), 56.6 (CH>), 88.4, 109.2, 114.8 (C), 116.36, 117.9, 120.8, 123.6 (CH), 124.4 (C), 125.1, 126.0,

127.0, 128.2, 128.6, 133.6, 133.9 (CH), 155.5, 156.5, 157.7, 175.1 (C).

MS (GC, 70eV): m/z (%) = 369 (M™, 1), 249 (100), 120 (27).

HRMS (ESI): Calcd for C24H20NOs (M+H) 370.14377. Found 370.14384.

IR (ATR, cm™): ¥ =2997 (w), 1640 (m), 1601 (m), 1563 (m), 1485 (w), 1463 (m), 1416 (s), 1350 (m), 1330 ‘(m), 1258 (m), 1209 (m), 1164

(m), 1148 (m), 1107 (w), 1047 (s), 994 (w), 964 (m), 906 (m), 882 (m), 840 (m)m 790 (w), 758 (s), 744 (s), 698 (s), 663 (M), 638 (M).

©  OH  g-hydroxychromeno[4,3-b]Jchromen-7(6H)-one 9a.

O White solid (0.021 g, 8%), mp 240-241 °C. *H NMR (300 MHz, DMSO-ds): 5 = 6.55 (s, 1H, CHOH), 7.16-7.27 (m, 2H,
CHar), 7.50-7.61 (m, 2H, CHar), 7.64 (br. s, 1H, CHOH), 7.79-7.90 (m, 2H, CHay), 8.01-8.04 (m, 1H, CHa), 8.09-8.12 (m,
1H, CHar).

13C NMR (62.9 MHz, DMSO-ds): & = 87.3 (CHOH), 111.5, 114.6 (C), 117.9, 118.5, 122.0, 123.6 (CH), 123.7 (C), 125.0, 125.6, 133.8, 134.5
(CH), 154.1, 154.6, 155.1, 173.8 (C).

MS (GC, 70eV): m/z (%) = 266 (M*, 100).

HRMS (EI): Calcd for C16H1004 (M+Na) 289.04713. Found 289.04668.

IR (ATR, cm™): ¥ = 3024 (w), 1641 (m), 1600 (m), 1557 (m), 1477 (w), 1416 (s), 1351 (m), 1331 (m), 1258 (m), 1210 (m), 1164 (m), 1100
(W), 1051 (s), 994 (w), 906 (m), 882 (m), 840 (m)m 790 (W), 758 (s), 698 (s), 650 (M).
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| AQ 1.8175818

RG 2050
o bW 27.733 us

DE 10.00 use
TE 298.2 K
D1 2.00000000
D11 0. 030(1)0000

TDO

======== CHANNEL
NUCT 13C
P1 10.00 use
PL1 -0.50 dB

PLIW  33.256919¢
SFO1  75.475295,

======== CHANNEL
CPDPRG2 waltzi
NUC2 1H
PCPD2 72.00
PL2 0dB

PL12 17.00 ot
PL13 17.00 dE

PL2W 11.253251(
PL12W 0.224531¢
PL13W 0.224531¢
SFO2 300.13120C

F2 - Processing parar:
S 32768

SF 75.4677536
L WDW EM
" (Y H % M ) P i S 4 L L A L, SSB 0
LB 1.00 Hz
[ T I T I T I T [ T I T I T I T T T I 1 GB 0
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm FC 1.40

[ a0 L




Compound 3d

Mkrtchyan SM780-1 Dept €DC13

an
(> )

V Current Data Parameters
NAME  3b 140414.u309
EXPNO 12
PROCNO 1

159.49
20.99

F2 - Acquisition Parameters
Date _ 2014041

Time 15.04

INSTRUM sgecr
PROBHD 5 mm PABBO BB-
PULPROG dept135

D 65536

SgL VENT CDCI3

N. 256

DS 4

SWH 18028.846 Hz
FIDRES 0.275098 Hz
AQ 1.8175818 sec
RG 2050

bow 27.733 usec
DE 10.00 usec
TE 298.2 K
CNST2 145.0000000
D1 2.00000000 sec
D2 0.00344828 sec
D12 0.00002000 sec
TDO 1

10.00 usec
20.00 usec
-0.50 dB

33.25691986 W

SFO1 75.4752953 MHz

======== CHANNEL f2 ======:
CPDPRG2 waltz16

NUC2 1H

P3 10.00 usec

P4 20.00 usec

PCPD2 72.00 usec

PL2 0dB

PL12 17.00 dB

PL2W 11.25325108 W
PL12W 0.22453187 W
SFO2 300.1312005 MHz

F2 - Processing parameters
SI

32768
SF 75.4677490 MHz
wD EM

SSB 0
é% 1.00 Hz
T T T T T T T T T T T T T AAARRARARAASAL LaLan T T T T T T T T T T 0
T T T T T T T T T T T T T T T T T T T 1 PC 1.40

190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm



Compound 3e

Mkrtchyan SM458 1H CDC13

—3.88

L)
BRUKER

Current Data Parameter.
NAME  110411.u340 s
10

EXPNO
PROCNO 1
F2 - Acquisition Parame
Date 20110411
Time 14.40
INSTRUM ct
PROBHD 5 mm PABB
PULPROG 2930
o o E D 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 6188.119 H
"G 52955 e
. se
MeO O RG 71.8
bw 80.800 use
DE 10.00 usec
TE 298.2 K
D1 1.00000000 se
DO 1
======== CHANNEL f1
NUC1 1H
P1 10.00 usec
PL1 0dB
PLIW 11.25325108
SFO1 300.1318534
F2 - Processing parame
Sl 32768
SF 300.1300133 b
wow EM
SSB 0
— LB 0.30 Hz
A B0
14 ppm
- JLM_JJ, 1
[ T T T T T T T 1
10 9 8 6 5 3 ppm

/
3.52
Y

T R




Compound 3e

Mkrtchyan SM458 13C CDC13 o)
2 28 35380 H599733288883% & . i e
© mn  seoao~ TCOO NN~ T ®O 00 o % CN
2 a8 Saggq it B (0 o i e S 5
| v \ l \// \\\/ // / % | Current Data Paramete
NAME  140407.210 ¢
EXPNO 10
PROCNO 1
F2 - Acquisition Paranm
Date 20140408
Time 9.26
INSTRUM spect
PROBHD 5 mm PABIL
PULPROG Zgpg<
o o F 0 65538 -
SOLVENT cDCl
NS 1024
| DS 4
SWH 15000.000
MeO 0 FIDRES 0.22888z
1845834 <
RG 2050
bow 33.333 us
DE 10.00 use
TE 298.0 K
D1 2.00000000 ¢
di1 0.03000000 :
DELTA 1.8999995
TDO 1
======== CHANNEL
NUCT 13C
P1 10.00 use
PL1 -1.00 dB
SFO1 62.901528(
======== CHANNEL ;
CPDPRG2 waltz1
NUC2 1
PCPD2 70.00 L
PL12 15.00 dE
PL13 15.00 dE
PL2 -2.50 dB
SFO2 250.131000
F2- Processing paran
/ 32768
SF 62.8952406 |
wbw
[ | 888 0
- e - - e o LB 1.00 Hz
GB 0
T T T T T T T T T T T T T T T T T T 1 PC 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

=R




Compound 3f

0} O F
Cl
¢}
T T
14 ppm
i L l
[ I I I I 1
10 8 6 5 4 ppm

L
BRUKER
L%

Current Data Parameters
NAME  130614.u303 sm
EXPNO 10

PROCNO 1

F2 - Acquisition Paramete

Date_ 20130614

Time 8.03

INSTRUM spect

PROBHD 5 mm PABBO .

PULPROG 2930
536

D 65.
SOLVENT CDCI3
NS 16

DS 2

SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
RG 228

DwW 80.800 usec
DE 10.00 usec
TE 2982 K

D1 1.00000000 sec
TDO 1
======== CHANNEL f1 =
NUCT 1H

P1 10.00 usec
PLT 0dB

PLIW 11.25325108 W
SFO1 300.1318534 M
F2- Processing paramete
S 32768

SF 300.1300132 MH
EM

0

LB 0.30 Hz
0

PC 1.00

[ a4




Compound 3f

Mkrtchyan SM793 13C CDC13
| IV S\
(0] F
Cl
SOA®
(0]
Wi
A A A A A A
T T T T T T T T T T T I M| T T T T

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

L)
BRUKER
o

Current Data Parameters

NAME  140407.211 sm
EXPNO 10
PROCNO 1

F2 - Acquisition Paramet
Date 20140408
Time 10.34
INSTRUM spect

D
PROBHD 5 mm PABBC

PULPROG 2gpg30
D 65536
SOLVENT CDCI3
NS 27

DS 4

SWH 15000.000 H.
FIDRES 0.228882 h
AQ 2.1845834 sec
RG 2050

DwW 33.333 usec
DE 10.00 usec
TE 298.1 K

D1 2.00000000 sec

drt 0.03000000 sex

DELTA 1.89999998 ¢
TDO 1
======== CHANNEL f1
NUCT1 13C
P1 10.00 usec
PL1 -1.00 dB
SFO1 62.9015280 M
======== CHANNEL 2
CPDPRG2 waltz16
uc2 1H
PCPD2 70.00 use
PL12 15.00 dB
PL13 15.00 dB
PL2 -2.50 dB
SFO2 250.1310005 |

F2 - Processing paramet
S 32768
SF 62.8952402 MF
DW EM
0
LB 1.00 Hz

0
PC 1.40

45



Mkrtchyan

SM796

Compound 3g

14

ppm

2.51
2.51

=<

5

4

)
BRUKER
L5

Current Data Paramete.
NAME  130614.u304
EXPNO 10
PROCNO 1

F2 — Acquisition Param
Date 20130614
Time 8.13
INSTRUM spect
PROBHD 5 mm PABE
PULPROG 2930

D 65536
SOLVENT CDCI:
NS 16

DS 2

SWH 6188.119 }
FIDRES 0.094423
AQ 5.2953587 s
RG 287

bw 80.800 ust
DE 10.00 use«
TE 2982 K

D1 1.00000000 s
0 1

======== CHANNEL f
NUCT 1H
P1 10.00 usec
PL1T 0dB

PL1W 11.2532510¢
SFO1 300.131853«

F2 - Processing param
S 32768
SF 300.1300130 1
DW EM
0
LB 0.30 Hz
0
PC 1.00

TR




Compound 3g

Mkrtchyan SM796 13C CDC13

| IV NN\
(o] o] F
Cl
L Q
Me (¢]
| T T T I I T T T I T | T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

e
BRUKER
(<

Current Data Paramete
NAME  140407.212 ¢
EXPNO 10
PROCNO 1

F2 - Acquisition Paran
Date 20140408
Time 12.36

INSTRUM spect
PROBHD 5 mm PABi
PULPROG Zgpg:
T 5536

NS 1

DS 4
SWH 15000.000
FIDRES 0.22888:
AQ 2.1845834 «
RG 2050
bDw 33.333 us
DE 10.00 use
TE 298.0 K
D1 2.00000000 :

d1i 0.03000000
DELTA 1.899999¢

TDO 1
======== CHANNEL
NUC1 13C
P1 10.00 use
PL1 -1.00 dB
SFO1 62.901528(
======== CHANNEL
CPDPRG2 waltz1
NUC2 1H
PCPD2 70.00
PL12 15.00 dE
PL13 15.00 dE
PL2 -2.50 dB

SFO2 250.131000

F2 - Processing paran

S/ 32768

SF 62.8952388 |

wow EM

SSB 0

LB 1.00 Hz
0

GB
PC 1.40

47



Compound 3h

Mkrtchyan SM443 1H CDC13

EXPNO 10
PROCNO 1
F2 — Acquisition Param:
Date 20110401
Time 10.58
INSTRUM

spect
PROBHD 5 mm PABB
PULPROG zg30
536

D 65.
SOLVENT CDCI:
NS 16

DS 2
o} (e} F SWH 6188.119 F
FIDRES ~ 0.094423
AQ 5.2953587 st
RG 362
bDw 80.800 use
DE 10.00 usec
o E TE 298.2 K
D1 1.00000000 s.
TD0 1
======== CHANNEL f
NUCT 1H
T 511 " Bro.oo usec
14  ppm PLIW ~ 11.2532510¢

SFO1 300.1318534

F2 - Processing param:

S 32768

SF 300.1300111 1
EM

0

LB 0.30 Hz
0

PC 1.00

\
8

I
7 6 5 4 3 2 1 ppm

sl g

©
o0 —

TR




Mkrtchyan

~
o~
~
©
pav

NV SN\ s

L

L)

Compound 3h

i

Co><)
BIL!%R

Current Data Paramete

NAME  130718.206 ¢
EXPNO 10
PROCNO 1
F2 - Acquisition Param
Date 20130718
Time 20.32
INSTRUM spect

PROBHD 5 mm PAB!

PULPROG zgpge
D 5536
SOLVENT CDCI.
NS 24

DS 4

SWH 15000.000
FIDRES 0.22888z
AQ 2.1845834 s
RG 2050
DwW 33.333 us
DE 10.00 use
TE 298.1 K
D1 2.00000000 ¢
di1 .03000000 ¢
DELTA 1.8999999
TDO 1
======== CHANNEL i
NUC1 13C
P1 10.00 usex
PL1 -1.00 dB
SFO1 62.901528(
======== CHANNEL i
CPDPRG2 waltz1
NUC2 1H
PCPD2 70.00 u
PL12 15.00 dB
PL13 15.00 dB
PL2 -2.50 dB
SFO2 250.131000.

F2 - Processing pararm

SI 32768

SF 62.8952406 |
EM

S

0
LB 1.00 Hz

190 180 170 160 150 140 130 120 110 100 90 80 70

T

T

T T T

60

50

40

T

0
PC 1.40

[ e L




Compound 3i

L o)
BROKER

Current Data Parameters
NAME  110328.u313 sm 4
1

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date__ 20110328
Time 10.38
INSTRUM t
0 0 F PROBHD 5 mm PABBO Bt
PULPROG 2930
D 65536
SOLVENT CDCI3
NS 16
DS 2
0 SWH 6188.119 Hz
FIDRES 0.094423 Hz
F AQ 5.2953587 sec
R 161
bw 80.800 usec
DE 10.00 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1
CHANNEL 1 ===
1H
5 10.00 usec
I ! ! PLIW ~ 11.25325108 W
14 ppm SFO1  300.1318534 MH.
F2 - Processing parameters
i ( Sl 32768
SF 300.1300109 MHz
wDw EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I ; D j
[ T I T T T T I T T T 1
10 9 8 7 6 5 4 3 2 1 ppm
Ql Q| |=([NI<2
b B o || v=|v

[ s0 L




Mkrtchyan

Ny

s\

Compound 3i

SOAs
o
F
! | .
T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

Current Data Paramet

NAME  110328.208
EXPNO 10
FPRQCNG 1
F2 - Acquisition Parar
Date_ 20110328
Time 19.55

INSTRUM spec

PROBHD 5 mm FPAB

PULPROG zgpg
&

™ 6553
SOLVENT coc
NS 1024
DS 4
SWH 15000.00¢
FIDRES 0.22888.
AQ 2.1845834 .
RG 2050
ow 33.333 u
DE 10.00 us
TE 20982 K
D1 2.00000000
dii 0.03000000
DELTA 1.899999
DO 1
======== CHANNEL
NUCH 13C
P1 10.00 use
PL1 —1.00 dE
SFO1 62801528
mmmmme=e CHANNEL
CPDPRG2 waltz:
NUGC2 1H
FCPD2 70.00.
PL1Z2 15.00 at
PL13 15.00 at
PL2 -2.50 dE
SFO2 250.131000

F2 - Processing parar

Si 32768

SF 62.8952402
EM

o
LB 1.00 Hz
0

1 PC 1.40

51



Compound 3j

Mkrtchyan SM460 1H CDC13
CORes2RITIISRELICNNSRAS85383.
B T e e A T
0 (0] F
e
(0]
F
T T 1
14 ppm
T T T T T T T 1
10 9 6 5 4 ppm

Ty

L)
BRUKER
(>

Current Data Paramet¢
NAME  110406.213 ¢
EXPNO 10
PROCNO 1

F2 - Acquisition Paran
Date 20110406
Time 11.54

INSTRUM spect
PROBHD 5 mm PABI

PULPROG zg3t
D 65536
SOLVENT CDCi
NS 16

DS 2
SWH 5165.289
FIDRES 0.07881¢
AQ 6.3439350 ¢
RG 575
bDw 96.800 us
DE 10.00 use
TE 298.0 K
D1 1.00000000 :
TDO 1
======== CHANNEL
NUCT 1H

P1 10.00 use
PL1 -2.50 dB

SFO1 250.131544
F2 - Processing paran
S 32768

SF 250.1300029
wDw EM
SSB 0

LB g 0.30 Hz

GB
PC 1.00

[ s L




Mkrtchyan

—187.02

173.16
173.13

Compound 3j

I T T

190 180 170 160 150 140 130 120 110 100 90 80 70

el
BRUKER
(e

Current Data Parameters
NAME  110407.u344 sm 46
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date 20110408

Time 12.10
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30

D 65536
SOLVENT CDCI3
NS 512

DS 4
SWH 18028.846 Hz
FIDRES 0.275098 Hz

AQ 1.8175818 sec
RG 2050

bDw 27.733 usec
DE 10.00 usec
TE 298.4 K

D1 2.00000000 sec

D11 0.030(;0000 sec

== CHANNEL {1 ===:
13C

10.00 usec
-0.50 dB
PL1W  33.25691986 W
SFO1 75.4752953 MHz

======== CHANNEL f2 ===:
CPDPRG2 waltz16
N H

1
PCPD2 72.00 usec
PL2 0dB
PL12 17.00 dB
PL13 17.00 dB
PL2W 11.25325108 W
PL12W 0.22453187 W
PL13W 0.22453187 W
SFO2 300.1312005 MHz
F2 - Processing parameters
SI 32768

SF 75.4677525 MHz
WDW EM

0

LB 1.00 Hz
0

PC 1.40



Compound 3k

Mkrtchyan SM815 1H CDC13

L )
BRUKER

Current Data Parameters
NAMEO 130717.u330 sn
10

PROCNO 1
F2 - Acquisition Parametc
Date 20130717
Time 15.46
INSTRUM
PROBHD 5 mm PABBO
PULPROG 2930
™ 65536
SOLVENT CDCI3
NS 16
6 O DS 2
SWH 6188.119 Hz
FIDRES 0.094423 H
AQ 5.2953587 sec
gW 256
80.800 usec
I T T 1 O F DE 10.00 usec
TE 298.2K
14 ppm D1 1.00000000 sec
TDO 1
- ======== CHANNEL f1 -
NUC1 1H
- P1 10.00 usec
PL1 B
PLIW 11.25325108 \
SFO1 300.1318534 A
F2 - Processing paramett
SI 32768
SF 300.1300137 MF
wDw EM
SSB
LB 0.30 Hz
GB 0
PC 1.00
), M
[ T T T T T T T ]
10 9 7 6 5 ppm

[ s L




Compound 3k

Mkrtchyan SM815 13C CDC13 m
b & I85583a PRTISSR K223 BE%R
w e  NNE®o S 0 Dbt el
2 5 saay 2999999 994949
| | \/ V/ \\V \ / / | W Current Data Parameters
NAME  130718.207 s
EXPNO 10
PROCNO 1
F2 - Acquisition Parame
Date_ 20130718
Time 22.09
0 E INSTRUM spect
PROBHD 5 mm PABBC
PULPROG 2gpg30
TD 65536
| SOLVENT CDCI3
NS 1024
(o) F DS 4
SWH 15000.000 F
FIDRES  0.228882}
AQ 2.1845834 se
RG 2050
bW 33.333 usex
DE 10.00 usec
TE 298.1 K
D1 2.00000000 se
ar1 0.03000000 se
DELTA  1.89999998
TDO 1
======== CHANNEL 1
NUCT 13C
P1 10.00 usec
PL1 -1.00 dB
SFO1 62.9015280
======== CHANNEL f2
CPDPRG2  wallz16
uc2 1H
PCPD2 70.00 ust¢
PL12 15.00 dB
PL13 15.00 dB
PL2 -2.50 dB
SFO2  250.1310005
F2 - Processing parame
sl 32768
l I J [ SF 62.8952402 MI
[FPRTPVREOI RN P R - - VY, SO TRp———— ﬂ:;w by | o "—‘M;‘.,SDB 5 EM
LB 1.00 Hz
[ I I I [ [ I I [ [ I [ I I [ [ I | 1GB 0
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm 7€ 140

I




Mkrtchyan SM395 1H

Compound 4a

0NN O @AM DT rn-u,-xn;c-
SN n N T D m® e~

e i\ e
IAME 110208 u334 sm 395
EXPNO 1
"o PROCNO 1
o
A F2 - Acquisition Parametors
AR Date_ 20110208
Time 15.26
INSTRUM spect
PROBHD 5 mm PABBO B8-
el 65536
Ph SOLVENT OMSO
NS 16
Ds 2
H SWH 6188 119 Hz
o N O FIDRES 0.094423 Mz
| AQ 5.2953587 sec
RG 114
bow 80.800 usec
l DE 10.00 usec
TE 2982 K
D1 1.00000000 sec
N D0 1
sxensess CHANNEL /1 sessssns
NUCT ™
P1 10,00 usec
Ph PL1 0,00 08
PLIW 11,25325108 W
SFO1 300.1318534 MHz
F2 - Processing parameters
St 32768
SF 300.1300071 MHz
wDw EM
fga 0. 38"
. z
15  ppm GB 0
J{ j{ PC m
o
o
o r
I 1 1 I I | | I | 1 1
10 9 7 6 5 4 3 2 1 ppm
3128 512 3 S| 138
Ao S Sl A R : N~ ~ ™| (NN

T




Mkrtchyan

SM395

Compound 4a

N\

Ph

Ph

-&‘mn
o= )

Currerit Dala Paramalers

NAME 110210, 204 5 395 C
EXPNC

PROCND 1

F2 - Anqasiiion Parameisrs

Date 20110270

Tirma 732

INS TRLI spect
PROBHD 5 mm PABBO BB-
PULPROG Qg 30

T B5536
SOLVENT DMS0

N5 1024

0s 4

SWwH 15000.000 Hx
FIDRES 0. 228582 Hz
AQ 2 18450834 soc
RG F

ow 33333 usec

DE 10,00 vsec

TE JO0.0K

or 2.00000000 sec
ai 02000000 sec
DELTA 1.BGE09898 sac
700 T

sensames CHANNE] [ sesssens
NUCT 13C

PT 1000 usec

PL1 -1.00 o8

SFO1 52, 80715280 Mz
s=sssss= OHAMNMNEL [2 s=s==s====
CPDPRGZ waliz16
NUCZ TH

PCPD2 7000 usec
PL12 15.00 a8

PL13 15.00 o8

PL2 -2 60 dB

SF0E 250, 1310005 MHT
F2 - Processing paramelers

S 32768

SF 62 BOS2606 MHz
WDw EM

SS5B o

Le 1.00 Hr

GE a0

PC 1.40

180 480 170

Ll Lokl bibebhbebl bbbl bbb bbb bbbl bbbk Mbbbibbl Mbbbbdebd Lk

160 150 140 4130 120 110 100 90 80

40 30 20 ppm

57



Compound 4a

Mkrtchyan SM395 Dept DMSO

——52.29

/
N
X

Current Data Parameters
NAME  4a110210.204
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date 20110210

Time 17.52
INSTRUM spect
PROBHD 5 mm PABBO BB-
fT’ULPROG dept135

D 65536
SOLVENT DMSO
NS 256

DS 4
SWH 15000.000 Hz
FIDRES 0.228882 Hz

AQ 2.1845834 sec
RG 1290

bow 33.333 usec
DE 10.00 usec
TE 298.0 K
CNST2 145.0000000
D1 2.00000000 sec

a1z 0.00002000 sec

a2 0.00344828 sec

DELTA 0.00001273 sec
1

TDO

======== CHANNEL f1 ========
NUCT1 13C

P1 10.00 usec

p2 20.00 usec

PL1 —-1.00 dB

SFO1 62.9015280 MHz
==m===== CHANNEL (2 2=======
CPDPRG2 waltz16

NUC2 1H

P3 10.00 usec

p4 20.00 usec

PCPD2 70.00 usec

PL12 15.00 dB

PL2 -2.50 dB

SFO2 250.1310005 MHz

F2 - Processing parameters

S 32768

SF 62.8952704 MHz

wow EM

SSB 0
LB 1.00 Hz
T |RARARARAL) MAAAAEL) Land | RAMAAAALAS asasiint | RAARAAAAS) Laaaasisd Lty M R L R | RAAARAALS aaaaiisd [T T GB Q

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm i b




Compound 4b

Mkrtchyan R-406-1 1H DMSC
= » @ N ow W = =
~ (] - N [ K- = - r~ o~
Cuwrent Data Pat s
NAME 1103070332 sm 406
EXPNO 10
PROCNO 7
F2 - Acquisition Parameters
Date_ 20110307
Time 14.13
INSTRUM 4
OBHD & mm PABBO 88-
PULPROG 2930
Cy< .H SOLVENT DMSO
O "N O NS 16
| DS %
SwWH G188.119 Mz
FIDRES 0.094423 Hz
I AQ 52953587 sec
RG 181
N ow 80.800 usec
DE 10.00 usec
| TE 298.2 K
Cy D1 1.00000000 sec
TOO 1
sassssuss CHANNEL 11 sssasssss
NUCT 1H
P1 10.00 usec
PLT 0.00 08
PLTW 11.25325108 W
B —— SFOT 300.1318534 MHz
F2 - Processing parameters
16 14 ppm S g o708
SF 300.1300074 MHz
wow EM
83 ssa 0
o L8 0.30 Hz
GB o
PC 1.00
ey T T T e — e )
10 7 6 4 3 1 ppm

ol

s L



Compound 4b

Mkrtchyan R406-1 13C DMSO

Currert Dala Paramelers
NAME 7703090315 sm 408 C
EXPNO e

PROCND 1
F2 - Acqasilion Parameaiens
Date 201 10309
Tirme 18.51
NS TRLA Spact
PROBHD § mwm PABBO BB-
PULPROG
TD 55533
SOLVENT ’EBEGCE‘
CY""- - H ~ os 4
o N o S 18028 846 Mz
| FIDRES 0. 275008 Hz
AQ 1.8175818 sac
RG S50
ow 27 .T33 usae
| DE 1000 wese
TE 2082 K
or 2.00000000 sac
N o1 .00 s6c
I TOR 1
Cy sessssss CHANNEL I sessssss
NUCT 130
P1 1000 usec
PLY 0. 50 o
PLTW 3325607986 W
SFOH To. 4752057 MHZ
Re— W TN TN R - R e—
CPDPRG2 waltz 18
NUC2 TH
PCPDZ FE.00 1sec
PL2 (.00 o
PL12 17.00 o8
PLi13 17.00 d8
PL2W 1125325108 W
PLIZ2W 022453187 W
PLI3W 022453787 W
S5FO2 F00. 131 2005 MHr
F2 - Processing pavamelens
51 J2r68
5F 75 4581467 MMz
WD EM
558 L
LB 1.00 Hz
GB Q
PC 1.40
I I I 1 1 I | I I I L] 1 I I I I I 1 1 1
190 4180 4170 160 150 140 130 120 110 100 90 80 70 60 5 40 30 20 ppm

60



Compound 4c

Mkrtchyan SM-41Z2-R 1H

_‘{__.l_
-~ T T
16 14 ppm
2
o
R oo e e - T T - T R R ,
10 9 ] 7 6 5 4 3 1 ppm
5 H[g farea!;a 2 e -

Cwrrant Data Paramalars
NAME 110307 0333 sm
EXPNO 1o

PROCND 1

F2 — Acquisiion Pararmele

Dara 20110307

Tirmpe 4,19

INSTRLAW

PROBHD 5 mm PABBOD

PULPROG 2p30

TD B5536

SOLVENT coCi3

NS 16

os 2

S+ 188,119 Hz

FIDRES 0054423 Hz
5.2053587 sec

AG 50.8

ow 80,800 usec

DE 10.00 usec

TE 2582 K

o 100000000 sac

mrmeemee CHANMNEL IT =
TH
P 10,00 usec
0adB

PLTW 11.25325108 W
SFO1 J00. 1318534 M
F2 - Process ramers
si 32 9e8

SF 300, 1.30071 18 MM
wow EM

558

o
LB O30 Hz
Ga o
PC 1.00

I U



Compound 4c

Mkrtchyan SM-412-R 13C DMSO .E@.

>
el L iR R e R

09
0
33.598

34,
—9,98

Y
<
D\
. <2
vemtes T s 83

Cuwrrent Data Parameten
NAME  130902.209 sn
EXPNO 10
PROCNO 1

F2 - Acquisition Parame
A\ Date 20130902
CHL Time 23.45
O N "o INSTRUM
| PROBHD 5 mm ONP 1
PULPROG 2gpgac

TD 5538 0
| SOLVENT DMSC
NS 1024
N 0s 4

SWH 15000.000 +
FIDRES 0.228882 |
AQ 2.1845834 se
ow 33.333 use
DE 10.00 usec
TE 298.1 K

o1 2.00000000 se
drt 03000000

0. St
DELTA 1.89999998
TDO 1

======== CHANNEL f1
13C

NUCT
P1 10.20 usec
PLT 0dB
SFO71 62.9015280 .
======== CHANNEL 2
CPDPRG2 waltz 16
N 1H
PCPD2 70.00 us
PL1Z2 14.00 dB
PL13 1;.0008
SFO2z 250.1310005
F2-P rame
& oS
SF 62.8952682 M
wD EM
858
LB 1.00 Hz
v T | AAARAAAAAS \ MAARAARAGS MARAAARAAS MAAMAASALS | T \AS MAAAAAAAAS AAMARALLAS | T v T T AR | T v T v T A | "l% 440
190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm g

[ 2 L




Compound 4d

Mkrtchyan SM784 1H CDC13

HADON T NMNMAOODMOTNUNOANANON DM OB o = owwmr‘ohncv—-oohovnm\omm . R
BN TTEEEEENONTTTNNNENNNA A OO0 ODODNn - - SV OOVTMIOMINMNNNND D@D
B e e e e T e e il ol SRV 7 JF.BF 3 o - -0 S 155 550 S 5 - -0 O OO
CWramDatnPam
130523.u301 .
EXPNO 10
PROCNO 1
F2- AoquskionPavam
20130523
nmb 856
CeH INSTRUM
1B H, PROBHD 5 mm PABB
N o] P’gLPm " 2030

5536
SOLVENT — CODCI
NS 16
| 0s 2
N SWH 6188119

FIDRES 0.094423

|
A 7

CeHra Y 2y
ow 80.800 us«
DE 10.00 usex
TE 2982 K
D1 1.00000000 s
00 1
s=s===== CHANNEL f

1 IOOLHMQOC
:
£ '

PL 0dB
PLIW 11.2532510¢
SFO1 300.1318534

F2

Si 32,

SF 3001300131 1
EM

0.30 Hz
1.00

/

©w
@
(=]
(4]
E=Y
w
-

050 o
=
B
3
”Q
&
38 §§

ppm

1.1
117
3.46
1.32
1.00
1.16
0.95
2.27
2.09
.
5.10
17.11
9.23

I N




Compound 4d

Mkrtchyan SM784 13C CDC13

e © @ B ER
o ~N @ o M-~ OoO0d @m™m
- . . w o OHNTDOTETw oom
n oW ot OB S NN B
. -t IRl o MMM ™ ‘o
| || H \l/VV Current Data Parameler
NAME  130523.u307 ¢
EXPNO 1
PROCNO 1
F2 - Acquisition Param«
Date. 20130523
Rf’ggnuu g
H
C:) "swto PROBHD & mm PABB
| - 3

1 g

CgHya 'A?g 1.8175818 s¢
Dw 27.733 use
DE 10.00 usec
TE 298.2 K
2] 2.00000000 st
D11 0.03000000 s
TDO 1
e CHANNEL 1
NUCt 13C
P1 10.00 usec

SFO1 75.4752953

sese=e=s CHANNEL £
CPDPRG2 wallz1€
Nuc2 1H
PCFPD2 72.00 use
PL2 0dB

PL12 17.00 a8
PL13 17.00 dB8

PL2ZW 11.2532510¢
PLI2W 0.22453187
PL13W 0.22453187
SFO2 300.1312005

F2 - Process# ram
S 32.
SF 754677542 M
w EM
558 0
Le 1.00 Hz
T T T T T T T T T T T T T T T T T T T 1T GB 0
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm ¢ 140

[ e L




Compound 4e

CDC13

1H

SM-791-3-1

Mkrtchyan

P
-

R R R R R R R R e R I T e e e e
Ll R e e o R e e e e e e R R

I o o ol ol ol o o o - R TP R R

;

Nl VA Ve
O OMe

.- b5 393 8 ggf .3 o e)
] M g Wl 8 <8 2x3er
g wmm : ,2mwwmmmmm a8

Current Data Parameter.

INSTRUM
PROBHD 5 mm

250.1300030 &
EM
0.30 Hz
1.00

gf—Pmangg?%gmnn

EWW .. mm m »~ -~ woo
352 +58083050aEto0uud 13008 dusiBasy
/ [\»\\Wn\
J
,/
L ==

16 14 ppm{

ppm

8
-

J
5
8

160

|

g

3

65




Compound 4e

Mkrtchyan SM791-3-1 13C CPC1l3
B R

T A YA —

NAME  1306271.u317

EXPNO 10
PROCNO 1
d F2 -~ Acquisition Paran
Q Date’ 20130623
A Time 7.13

0O N O INSTRUM
| PROBHD 5 mm PABI

PULPROG Zgpgs
L) U o o
N OMe NS 1024

DS 4
SWH 18028 846
FIDRES 0.27509¢
AQ 1.8175818 ¢
RG 2050
Dw 27.733 us
DE 10.00 use
TE 299.1 K
D1 2.00000000 :
D11 0.03000000
DO 1
— INEL
NUCT 13C
P1 10.00 use

PLT -0.50 dB
PLIW  33.256919¢
SFO1 75.475295;

‘ e CHANNEL
CPDPRG2 waltz1
NUC2 1H

PCPD2 72.00¢
PL2 0dB

PL12 17.00 dE
PL13 17.00 dE

PL2W 11.253251C
PL12W 0.224531E
PL13W 0.224531€
8SFOo2 300.131200

F2 - Processing paran
35963

ng 754677490 |
WDW EM
. ‘ 858 0
1 T | Iegaid [z T T | Ml i 1 | b T b e | Wk 1 | 1 | i& ) 1 { Ldae 1 ‘GBB 0 1.00 Hz
190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm FPC 1.40

T




Compound 4f

Mkrtchyan SM792-3 1R cpCl3
e Ll - L il ol L - IR A I - L N -l L L LY -vratbun-vvuomf-wno-%o'-\nmn-tf.mvnr-r-ﬂ - R
MRS POAAN T TN YOOIV TP TP PP T MODOOTTM OO0 OO D DODODCEFVOEIPAIMTMNOOOOCOOTBO®

Current Data Paramele
NAME 130619.201 :

EXPNO 10
PROCNO 1

OMe
MeO.

F2 - Acquisition Paran
Date_ 20130619

Time 9.56

" INSTRUM

M PROBHD 5 mm PAB,
ROG g3t

TDO
NUCT 1H

14 ppm P1 10.00 use
PL1 -2.50 dB

1 SFO1  250.131544
F2 - Process ran
s/ 3o
SF 250.1300030
wow EM
SSB 0
L8 0.30 Hz
GB 0
} PC 1.00
L o

67

1.00
g
———

1.35
1274

3.27




Compound 4f

Mkrtchyan
DTNV OoOw -~
S R L e o2l
W l l Current Data Paramet
NAME  130620.226
EXPNO 10
PROCNO 1
F2 - Acquisition Parar
Date 20130620
Time 1708
INSTRUM
PROBHD 5 mm AB
PULPROG 2
0
SOLVENT cDC
NS 1024
DS 4
SWH 15000.00(
FIDRES 0.22888.
AQ 2.1845834 .
RG 2050
DwW 33.333 u
DE 10.00 ust
TE 300.5 K
D1 2.00000000
dart 0.03000000
DELTA 1.899999¢
TDO 7
wmmmemen CHANNEL
NUC1 13C
P1 10.00 use
PLI1 -1.00 dE
SFO1 62.901528
======== CHANNEL
CPDPRG2 wallz
NUC2 1H
PCPD2 70.00
PLI12 15.00 dt
‘ | PL13 15.00 at
1 PL2 -2.50 dE
SFO2 250.13100¢
F2 - Processing parar
S/ 32
SF 62.8952388
wow EM
Ss8 0
Lo L8 1.00 Mz
T e P e RAAEA RS A e e Radaasasas Lo tb s L ™ At asaansans S ey .]gg o 1:4p
190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 pPpm

[ e L




Compound 4g

Mkrtchyan SM781 1H CDC13

SO CFONTMNN OO ® HOWMUMTPMEMATHOM AN MO OO @O
HFOOODOOOCDDCONIND VO A OO NI NNO O @ mD

LRt o ol it o o i ol e o e ol ol S o ol o el o L I R T R R R R R R e R ]

90

EXPNO 10
PROCNO 1
oy -
Date_ 20130507
Time 842
Ph INS
PROBHD & mm PABB
PUL
Lo it
0 N0 SOLVENT mcoc::
' DS 2
SWH 6188.119 ¥
O | O FIDRES 0094423
% AQ 5.2953587 s¢
RG 32
Me oW 80.800 use
DE 10.00 usex
2082 K
Ph D1 r.oooo::ooo;
- CHANNEL 1
1H
PZ1 0d8 -
e PLIW  11.2532510%
¥ = SFO1 3001318534
& 32
15 ppm ( - Sy 30013004121
888 0
5 8 0.30 Hz
P GB o
PC 1.00
L LJJLL | l L\_q it A—k—/L An. - _)L — ———

g [sdgyse L

e L




Compound 4g

Mkrtchyan sM781 13C CcbCl3

~ w - OV A TTONT DA AOMAD N MO
o 2w D ODVAMOCHOD N FTPND - N™MOa® - o ow o
- 0 O NOOCMNOOENBOOEE Do e s ~
~ w e e e e e e e e L e R e ot - ™ D - (=3
- e e e e e B I i e e e B e R R I I R S e R ” ~
Ph
Lo
0 TN O
|
Ly O
H v
Ph
o Ll MV | | Lol v Yoo
el il | | Aadiaaiid | I I 1 [ it Iy’ | L A | I bl | I 1 T T
200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm

AQ 1.8175818 ¢
ARG 2050
ow 27.733 ut
DE 10.00 use
TE 298.6 K
D1 . 00000000 :
D11 0.03000000
Ti 1

C L
NUCTY 13C
P1 10.00 use
PLY ~0.50 dB

1H
72.00
PL2 0
PL12 17.00 dE
PL13 17.00 dE

75.4677613
w EM
1.00 Hz
1.40

70




Compound 4h

Mkrtchyan SM798 1H CDC13
S PSRRI REASIITE82 ?22733%'”" SRRV E g et R e R e g e b s R ng A g e
i R Rl i o e S PRSP s s rmmmm .v?"wl.vi"".."", """ i mOCO000
N S = NS \\&\W
CgH
) ‘3\NI'H‘O
LT T
f'i Me
CeHiy c
MANEE PESROEE TN
15 ppm /
L | { 44 J Ul
1 L
I Dy I 2k ¥ P A I og 2 AN RIS AN A l R Y A | 20k 1
9 8 5

W

P

Current Data Parame
NAME  130620.21z
EXPNO 10
1
F2 - Acquisition Pare
Date_ 2013062
Time 12.34
INSTRUM
PROBHD 5 mm PA
PULPROG 29
SOLVENT CDt
NS 16
DS 2
SWH 5165.28
FIgRES 0.0788
161
ow 96.800 «
DE 10.00 u:
298.2K
D1 1.0000000('
CHANNEI
NUCT 1H
P1 10.00 us
PL1 -2.50d
SFO1 250.13154
- Proce. ré
So9e.
SF 250.130002
wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

2




Compound 4h

Mkrtchyan SM798 13C CDC13

o0 o m MO e BOAOH-OMIS O
~ o~ Wr™m OOVSOT-h200 ~ - D 1wt OV D 0 W O 4 WD O - R
- - . 9. 8T8 G IACS B8l e D o TSNP MO
~” ~ m MO MqNOF-T OO0 T Y. 020 WY oVI e ROV IR AL, A .9
™~ w w AT M NNNNOICI e "o OOV ONNMTOM M
- o e e e e e o MO NNI N
1] W77 E\V2% o
NAME  130621.u316 s
EXPNO 10
PROCNO 1
CeH F2 ~ Acquisition Parame
s H_ Date_ 201
O N O Time 5.44
INSTRUM

1 DS 4
H Cl SWH 18028.846 F
CeHia FIDRES  0.275098 |
AQ 1.8175818 se
RG 2050
bDw 27.733 usex
DE 10.00 usec
TE 299.1 K

D1 2.00000000 se
D11 0.03000000 s¢
TDO 1

wwmmmmme CHANNEL f1
NUCT 13C

P 10.00 usec
PLT ~0.50 dB

PLIW 33.25691986
SFO1 75.47529531

CHANNEL 12
CPDPRG2 waltz16
NUC2 1H
PCPD2 = 72.00 ust

PL2 0

PLI2 17.00 dB
PL13 17.00 dB
PL2W 11.25325108
PLI2W 0.22453187
PLISW 0.22453187

: — Y . wow "

I 1 1 1 I I | D I I I { |2 1 1 1 I I I |

I e 1
190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm

7




Compound 4i

Mkrtchyan SME800 1H CcDC13
&ronmgooroomnuoanr R W O E MO R OO N O-Qr-‘\h.'a-nicoron.ocﬂdﬁ'qo’or'ﬂrocﬁt wn-o:-gw - "
alaltalad & 4 SO AN P M RTE I M st st it st M s i D DD OO 0O PRI OOODRANN TP risa IO o000 ~
............................................................................
LR o ol ol o o A o R o o el R R R R B e Bl el e e R e . -

EXPNO
( PROCNO 1
F2 - Acquisition Paran
Date 20130620
Time 12.41
Ph INSTRUM
PROBHD 5 mm PABL
T0
H SOLVENT COoC!
O "N O NS
| DS
O | O FIDRES _0.07881¢
AQ &
N RG 228
a ow 96.800 us
DE 10.00 use
TE 298.2 K
Ph D1 1.00000000 :
TDO 7
[ T T 1 NUCT 1H
14 ppm L1 5008
SFO1 250.131544
§ F2 - Pmcuunz Bum
S 32

SF 250.1300316
wow EM

0.30 Hz

J{ i £

' ' L\l ] ] ] '*T | ) |

10 9 8 7 6 5 2 1 ppm

s e -

73




Compound 4i

Current
NAME 1306211315 -
EXPNO
PROCNO !
F2 - Acquisition Parame
Date_ 20130623
Ti 4.16
INSTRUM
PROBHD 5 mm PABB
TD 5
SOLVENT (‘L‘DCA’.
846 .
FIDRES 0.275098
AQ 1.8175818 s«
ARG 2050
pw 27.733 use
DE 10.00 usec
TE 2992 K
2.00000000 s
D17 0.03000000 =
TDO 1
wmm—— CHANNEL
NUC1T 13C

PLY ~0.50 dB
PLIW 33.2569198¢
SFO1 75.4752953
s CHANNEL 1
CPDPRG2 waltz 1€
NUC2 iH
72.00 v

PL2 0
PLI2 17.00 dB
PL13 17.00 9B
PL2W 11.2532510¢
PL12W 0.2245318:
PL13W 0.2245318.

300.131200£
F2 - " rame

32
SF 754677575 &
wow EM
858
1.00 Hz
"M GB 0

PC 1.40

Mkrtchyan SM800 13C cpCl3
3033 RAIRRATAnngagnInag 58 n28s
5 %% S3anannNganannanangs 98 b b
L TSN\ | N/
Ph
l\LNI'H‘O
N
KL a
Ph
— A 1 4 Ml J J B ]
e e R e S eaatet R at s S f e t R Rt ARG RRAOoR
190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm

[ L




Compound 4j

H CDC13

-

SM805

Mkrtchyan

as e

—
-
.

-
o4
»

i

J

|

(

o
o
'

55—

— o~ w
= @ o o
R B B B B Bt B A R R IR B B DB B S S IR Bt B D B B A R D B I S A B R I B Wy S i R S i S IR B 52 B D 3T S e e B S8 At B D S I B B I I B B RS i
B e e o e T R i de et it et e e bt R ot ot Bt Kot R R R e B B K
H\o

"

o

|

15 ppm

3

|

ppm
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Compound 4j

Mkrtchyan SM805 13C CDC13
95 3 2 $833R3RS3R2UI92858352288 o o3
A2 ¢ @ sussdddddessnasdicdonddds 4 4z
VI ITSsSssSsSsSsSNve=—=" |l |/
Ph
L
o) N (o}
< |
L) U
N
‘\‘ Br
Ph
|
!
(i | | Ksaasiaa i | Crigfaziziabdo | | i i | 1 1 [T ity | I I 1 | 1 1
190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm

Current Data Paramete
NAME  130627.220¢&
EXPNO 10
PROCNO 1
F2 - Paran
Date 20130628
Time 7.59
INSTRUM
PROBHD 5 mm PABI
PULPROG Zgpge
SOLVENT CDCI
NS 1024
DS 4
15000.000
FIDRES 0.22888z
AQ . 1845834 ¢
ARG 2050
ow 33.333 us
DE 10.00 use
TE 298.0K
D1 2.00000000 ¢
ar1 0.03000000 :
DELTA 1.W
sewseees CHANNEL 1
NUCT 13C
P1 10.00 usex
PL1 -1.00 d8
SFO1 62.901528(
wwmmmmmn CHANNEL i
CPDPRG2 wallz1
uc2 1H
PCPD2 70.00 u
PLI12 15.00 dB
PLI3 15.00 0B
PL2 -2.50
SFO2 250.131000
F2 -
Si
SF 62.89524201
wow EM
SSB
LB 1.00 Hz
GB
PC 1.40

76




Compound 4k

Mkrtchyan sMe22-2 1H CoCl3
3 DR E R 13 R LTt 3 TR R S L F R S E S f S f F I L LR RS b 4 DL T F $ 3T 3 '&8"
P LK P R R IR i it LA ok BT ST QR e Y I A (52 S et S Q0 R N i g8 ! PR e i e
W / // W Current Data Param
2 NAME  130830.u3
o EXPNO 16
I { F2 - Par
Ph Date._ 201308:
Time 13.36
INSTRUM ngt
H PROBHD 5 mm P#
Q N0 PU‘-,D ¢
¢ ' SOLVENT CC
| DS
SWH 88.1
N FIDRES 0.094«
AQ
RG 128
ow 80.800
Bh DE 10.00 ¢
TE 298.2 h
D1 l.wom'
noetr o IH
P 10.00 u
PL1T 008
§'a PLIW  11.2532¢
SFO1  300.1318
[ s 32568
14 ppm SF 300.13001
wow EM
SS8 0
[ L8 0.30 H
o GB 0
1 PC 1.00
U L - ——ll
I T T 1 Al L] 1} T 1 T 1
9 8 7 6 5 2 1 ppm

-
-
o

¥ o

LEEE
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Compound 4k

Mkrtchyan

&

o - -
b "
Il, |I I| |I Current Data Parameter
NAME 1300902208 ar
EXPNO 10
FPROCNC T
F2 - Acquisition Paramé
Ph Dale_ 20130902
Tirme 2210
INSTRLIM apect
H PROBHD 5 mm QNP
o NT O ‘%"‘-Pﬁm 2
F I SOLVENT Cocis
NS 1024
| Ds
WH TS0, 000 1
M FIDRES 0.228882
A 21845834 s¢e
RG
ow 33.333 use
DE 10.00 usec
Ph TE 2082 K
o1 200000000 s¢
aiy L EIOOOO00 5
DELTA 1. 85090958
TDOO 1
snsss=s== GHANNEL 1
NUCT 13C
Pt 10L.20 usec
PL1 0dB
SFOH B2.89015280
-------- CHAMNEL =
CFPDPRIGZ wallz16
| nNUCz 1H
PCPDZ FO.00 1=
FL1Z 14.00 08
PL13 14.00 a8
PLZ -3.00 o8
SFO2 250, 1310005
FE — Processing Dararmi
si 52908
SF B2.8352397 M
WO EM
558 @
Le 1.00 Hz
GB o
T T T | e T T ™ T T T T T 1 PG 1.40

e
E
@
@
8

Q
E

1
120 180 170 160 150 140 130 120 110 100 90 pPpm

TN




Mkrtchyan SM817-2crx 1H
rTEeEMeaEEON - NN~ OO~ 00N
e R R e e e e I )

Compound 4l

Tyl r e
16 14 ppm
: J ‘
_L.wj L l AL~_‘A—L
1 1 ] 1 I I 1 1 | 1 ] I 1
10 9 8 7 6 5 4 3 2 1 ppm

12.93

3.17

1.04°-

1.00
1.00

Current P 3
NAME 1404140305 s
EXPNO 10
PROCNO 1
F2- ion P;
Date 20140414
Time 10.54
INSTRUM
PROBHD 5 mm PABB«
T os
SOLVENT CDCI3
NS 1
0s
SWH 6188.119 1
FIDRES 0.094423
AQ 5.2953587 se
ARG 128
ow 80.800 use
DE 10.00 usec
TE 2982 K
o1 1.00000000 s¢
TDO 1

- CHANNEL 1

1 1H

P1 10.00 usec
PLY

0d8
PLIW 11.25325108

F2 -

Si 32,

SF 300.1300141 M
wow

ss8 0

L8 0.30 Hz
GB

PC 1.00

79




Compound 4l

Mkrtchyan SM8l7-2cx 13C CDC13
MO TTUOUM~-OONOoOmMmMOoOmMOFEOMN™MOV-0O@N w0 inm™m -%R
T OTMOMNOTr NI AMO O OM A OO MUOUE N OmNTO NN el ~

Current Data Parameter
NAME 140416.201 sr.
EXPNO 10
PROCNO 1

F2 — Acquisition Parame
Date 20140416
Time 14.00
Ph INSTRUM
PROBHD 5 mm PABB:
M %ILPROG . z
o} N o SOLVENT CDCI3
NS 1024

DS 4
SWH 15000.000 +
FIgRES 0.228882 .

Q

y
6.97
—34,49

53.2

|
|

SFO1 62.9015280

m=m===== CHANNEL fZ
CPDPRG2 wallz16

NUC2 TH
PCPD2 70.00 us
PL12 15.00 0B
PL 13 15.00 dB
-2.50 dB

SFO? 250.1310005
F2- Procesgizn? &arame

]
SF 62.8952397 M
WDW EM
, S58 0
' LB 1.00 Hz
: GB 0
1 1 | I I 1 1 1 1 1 | I T I I ] I I " PC 1.40

I
190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm

[0 L




—15.58

Compound 4m

....................................................

Parametes
30822
INSTRUM
PROBHD 5 mm PABBO &
Mo H 10 65538

N 0 N (o] SOLVENT 'OCDOG

2
SWH 6188.119 Mz
FIDRES 0.094423 M2z
gg 52953587 sec

PLYT 0dB
PLIW 11.25325108 W
SFO1 J00.1318534 Mi

32,
J00. 1300237 MH.

SF .
wow EM
sS8 0
l ‘I % 0 0.50 Hz
T T 1 PC 1.00
14 ppm /
- J

. L

] i I I 1 T Ll ] Al 1 L) LB L I 1 ] 1

] 1
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

[szEes W
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Compound 4m

Mkrtschyan SM819-1 CDCl3 13C

-

o NOw
~ o

2.3
.93
.37
.64
.94

2.06
e
29.1
8.97
8.70
7a.ess,
8.4
9.32

“.::
6.31

126,05
9.64
.98
.6
.94
.02
3,50
28

o]
a

A ¢z & 283
T2 8 HIS3ARONRASSSISRRAnSnaoSe g8 3 S83
T SSSsSSNN\=== Al e TR
1
Ph Ph szaf;_ 2013082
1 \L -
PLLUN Hy PROBHD & mm PAL

I 1?‘
SWH B028.
N FIDRES 0.2750¢
AQ 1.8175818
RG
oW 27.7331¢
DE 10.00 us
Ph 298.4 K
124} 2. 0000000
D11 o.oaooooo' \
wmnmmmnn CHANNEL
NUCT 13C
P1 10.00 us
PLT -0.50 d,
PLIW 33.25691¢
SFO1 75.47529:
= CHANNEI
CPDP, walt:
Nucz2 TH
PCPD2 72.00
PL2 0dB
PL12 17.00¢
PL13 17.00¢c
PL2W 11.25325)
PL1IZW 0.224531
PLI3W 0.22453)
| SFO2 300.1312¢C
F2 - Pmowunﬁ gara
S/ 32
SF 75.467756¢
4 EM
ohonan - e -
L8 1.00 Hz
bt O | T T T T T T T T T T T T T T T T T T I,G,g 0 1.40
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Compound 4n

.,
BRUKER
(PSS

Current Data Parameters
NAME  140515.u323 s1

EXPNO 1
PROCNO 1
Daie” 5o dosis
ate
o 0 OH Time 13.35
INSTRUM spect
PROBHD 5 mm PABBC
PULPROG zg30
D 65536
SOLVENT DMSO
N NS 16
DS 2
SWH 6188.119 H:
FIDRES 0.094423 F
AQ 5.2953587 sec
RG 144
Br bw 80.800 usec
DE 10.00 usec
TE 298.2 K
D1 1.00000000 se«
TDO 1
,=V-—l‘J=é—‘1==== CHAN/}{’EL f1
ppm P1 10.00 usec
PL1 dB

PLIW 11.25325108
SFO1 300.1318534 1

F2 - Processing paramei

SI 32768

SF 300.1300188 M.
w EM

WD

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

[ e L




Compound 4n

Mkrtchyan SM835-3 13C DMSO

L)
& BRUKER
= o5

o w o~ NN AT AMONAONO~M
L] o - MONONHOMO TOTODOSN o
© = o D R D T T e e e
o ~ n TOMOOMOOONNNNNNNNN A n
- a o il i (4 B B (D 0 fha o 2 i S ) I
| | \\'\\l\\‘\\\/ / ///// Current Data Parameters
NAME  140516.207 sm 8!
EXPNO 10
PROCNO 1
F2 - Acquisition Parameter:
Date 20140516
Time 17.31
PROBHD, 5 mm BABBO B
mm
O O OH PULPROG  2gpg30
D 65536
SOLVENT DMSO
NS 1024
DS 4
SWH 15000.000 Hz
N FIDRES 0.228882 Hz
AQ 2.1845834 sec
RG 2050
bw 33.333 usec
DE 10.00 usec
TE 298.0 K
Br D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 se«
TDO 1
======== CHANNEL 1 ==
NUC1 13C
P1 10.00 usec
PL1 —-1.00 dB
SFO1 62.9015280 MH
= CHANNEL 2 ==
Cl 2 waltz16
NUC2 1H
PCPD2 70.00 usec
PL12 15.00 dB
PL13 15.00 dB
L2

Pi -2.50 dB
SFO2 250.1310005 MF
F2 - Processing parameter:
Sl 32768

SF 62.8952697 MHz
wDw EM

SSB 0

LB 1.00 Hz

GB 0
PC 1.40

it

T I T I I I I I T I I I I I I I 1

| T T T
200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm




Compound 4n

Mkrtchyan SM835-3 Dept DMSO
O VLONTNAHONONYO
NOOHOMWD T~~~ N™~
TONNO DO T D~ O
R e R RN R
e fas sk s

—147.58

— 5574

_—140.08
T~139.73

NAME  4n 140516.207
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date 014051

Time 17.50
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG dept135

D 65536
SOLVENT DMSO
NS 56

DS 4

SWH 15000.000 Hz

FIDRES 0.228882 Hz
2.1845834 sec
2050

33.333 usec
10.00 usec
298.0 K
145.0000000
2.00000000 sec
0.00002000 sec
0.00344828 sec
0.00001273 sec
1

P1 10.00 usec

p2 20.00 usec

PL1 —-1.00dB

SFO1 62.9015280 MHz

s=ssz=== CHANNEL 2 ss=zs===

CPDPRG2 waltz16
ucz 1H

P3 10.00 usec

p4 20.00 usec

PCPD2 70.00 usec

PL12 15.00 dB

PL2 -2.50 dB

SFO2 250.1310005 MHz

F2 - Processing parameters
SI 32768

SF 62.8952704 MHz
wow EM

0
LB 1.00 Hz

T T T T[T T | RARARAMALS AASAAAALY RARAAARAES T T AAA RAAALARAAS

190 180 170 160 150 140 130 120 110 100 90 80 70

T T T

60 50 40

T T
30 20

] 0
PC 1.40
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Compound 40

Mkrtchyan SM407 1H DMSO

B S T S e e 3 2 5 BRUKER
B T A A A e RS ) o - LN
Current Data Parameters
NAME  110223.u336 sm
EXPNO 10
PROCNO 1
F2 - Acquisition Parametei
Date__ 20110223
Time 14.08
RS s B
mm
e e oH PULPROG 2930
TD 65536
| SOLVENT DMSO
NS 16
N DS 2
SWH 6188.119 Hz
Me Me FIDRES 0.094423 Hz
Me AQ 5.2953587 sec
RG 181
bW 80.800 usec
DE 10.00 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 =:
NUCT 1H
P1 10.00 usec
T T T ] PL1T 0dB
PLIW 11.25325108 W
14 ppm SFO1  300.1318534 M.
F2 - Processing parametei
SI 32768
SF 300.1300059 MH:
wbw EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

)

ppm

[ e L




—173.38
155.08
154.63
154.43

s
™~

Compound 40

80.07

49.63
30.06

190 180 170 160 150 140 130 120 110 100 90 80 70

<)
B(%R

Current Data Parameter:
NAME  110225.211 sn
EXPNO 10
PROCNO 1

F2 - Acquisition Parame
Date 20110226
Time 6.18
INSTRUM spect
PROBHD 5 mm PABB(
PULPROG azgpgsc

D 65536
SOLVENT DMSC
NS 1024

DS

SWH 15000.000 F
FIDRES 0.228882 |
AQ 2.1845834 se
RG 1440

bw 33.333 use
DE 10.00 usec
TE 297.9 K

D1 2.00000000 se

dait 0.03000000 s¢
DELTA 1.89999998
TDO 1

======== CHANNEL 1
13C

NUC1

P1 10.00 usec
PL1 —-1.00 dB
SFO1 62.9015280 i
======== CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 70.00 us
PL12 15.00 dB
PL13 15.00 dB

PL2 -2.50 dB
SFO2 250.1310005

F2 - Processing parame
S 32768

SF 62.8952696 M.
wbw EM

LB 1.00 Hz
0
PC 1.40



Compound 4d'

Mkrtchyan SM844 1H CDC13

n

o AV TOOHTLVLAHAVITMNHOVDON S T T~ DO or ONVOVOANNONOVMO ™~ N
TIORRROOTIITIITTTOMNO O DD~ Qoo DOMMOM NN N DD 0

@ 0 e R R W ke e we S e b el e Tl w e ;0 T - i o i g

- L T e e e e o i L S o TR CR RV T A A A HOO0O

/
%
§

W% Current Data Parameters
NAME  SM844 140716.205
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date 20140716

Time 11.01

INSTRUM spect
PROBHD 5 mm PABBO BB-

g 0 ™ PULPROG 2930
D 65536
O | O SOLVENT CDCI3
N NS 16
DS 2
SWH 5165.289 Hz
FIDRES 0.078816 Hz
i | , , , Aﬁg 6.345%’350 sec
15.5 15.0 ppm Me bW 96.800 usec
DE 10.00 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUCt 1H
P1 10.00 usec
PL1 -2.50 dB
SFO1 250.1315447 MHz
F2 - Processing parameters
] 32768
SF 250.1300029 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

I

R B s B I RS M AR S RS AR A RARRR SRS MRS A R AR MRS AR

13 10 9 8 7 6 5 4 3 2 1 pp

- Wil W des

sl

[ e L




Mkrtchyan SME844 13C

N

T TV

Me

Compound 4d'

Current Data Parameters
NAME  SM844 140716.205
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140716

Time 12.15
INSTRUM spect
PROBHD 5 mm PABBO BB-

PULPROG zgpg30
™ 536
SOLVENT CDCI3
NS 1024

DS 4

SWH 15000.000 Hz
FIDRES 0.228882 Hz
AQ 2.1845834 sec
RG 2050

bow 33.333 usec
DE 10.00 usec
TE 298.0K

D1 2.00000000 sec
d11 0.03000000 sec

DELTA 1.89999998 sec
DO 1
======== CHANNEL f1 ========
NuUC1 13C
P1 10.00 usec
PL1 -1.00dB
SFO1 62.9015280 MHz
=== CHANNEL 2 ========

CPDPRG2 waltz16
Nuc2 1H
PCPD2 70.00 usec
PL12 15.00 dB
PL13 15.00 dB

; PL2 -2.50dB

| SFO2 250.1310005 MHz

‘ F2- Pmcessmg parameters

i [ S 32768
SF 62.8952429 MHz
l §VSDBW 0 EM
- o . T 1B 1.00 Hz
T T T T T T T 1 T ) R | gg 9 1.40
200 180 160 140 120 100 80 60 40 20 ppm

-




Mkrtchyan

SM785

Compound 5a

ppm

CF;

I

Current Data Parameters

NAME  130523.u302 si
EXPN 0
PROCNO 1

F2 - Acquisition Parame:
Date 20130523

9.05
INSTRUM spect
PROBHD 5 mm PABBC
PULPROG ” 62g30

™D 6553
SOLVENT DMSO
NS 16

DS 2

SWH 6188.119 H:
FIDRES 0.094423 F
AQ 5.2953587 set
RG 228

bw 80.800 usec
DE 10.00 usec
TE: 2982 K

D1 1.00000000 se:
DO 1

======== CHANNEL f1
NUCT 1H

P1 10.00 usec
PL1

PLIW 11.25325108
SFO1 300.1318534 .

F2 - Processing parame.
S 32768

SF 300.1300098 M
wbw EM

0
LB 5 0.30 Hz
PC 1.00

[0 L




Mkrtchyan

SM785

—173.48

Compound 5a

76.91

Current Data Parametei
NAME  130523.u302 :
EXPNO 12
PROCNO 1

F2 - Acquisition Parame
Date_ 20130523
Time 20.10
INSTRUM sgect
PROBHD 5 mm PABB
PULPROG 2gpg3
D 65536
SOLVENT DMS(
NS 800

DS 4

SWH 18028.846
FIDRES 0.275098
AQ 1.8175818 s¢
RG 2050

bw 27.733 use
DE 10.00 usec
TE 2982 K

D1 2.00000000 s:
D11 0.03000000 ¢

======== CHANNEL f:
NUC1 13C
P1 10.00 usec
PL1 -0.50 dB
PL1W  33.2569198¢
SFO1 75.4752953
======== CHANNEL f
CPDPRG2 waltz1é
uc2 1H
PCPD2 72.00 ut
L2 0
PL12 17.00 dB
PL13 17.00 dB
PL2ZW 11.2532510¢
PL12W 0.2245318;
PL13W 0.2245318;

SFO2 300.131200¢
F2 - Processing parame
SI 32768

SF 75.4677867 M
Wi EM

0
LB 1.00 Hz

190 180 170 160 150 140 130 120 110 100 90 80 70

T

I

T

T T T

T

60

50

T
40

T

30

0
PC 1.40
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Compound 5b

Mkrtchyan SM438 1H DMSO (—‘>(7
BRUKER

NOAOVWOOOMOAA~ MO~ A N o
HOOOOOO O ®®W®IN NI (12} 'z}
e e e e e S e e S NP A VRPNV vye - o~
Current Data Parameters
NAME  110322.237 sm -
EXPNO 10
PROCNO 1
F2 - Acquisition Paramete
Date 20110322
Time 15.35
INSTRUM spect
PROBHD 5 mm PABBO
PULPROG 2930
D 65536
SOLVENT DMSO
NS 16
DS 2
—— SWH 5165.289 Hz
s 1 = I ° 1 ZIgHES 3 30.3093858016 H:
.34, sec
14 ppm RG 1290
bW 96.800 usec
DE 10.00 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 =
NUCT1 1H
P1 10.00 usec
PL1 -2.50 dB
SFO1 250.1315447 b
F2 - Processing paramete
SI 32768
SF 250.1299983 MF
wDw EM
SSB 0
LB 0.30 Hz
GB 0
k PC 1.00
| I T T ] T T T T R LI G I T 1
9 8 7 6 5 4 3 2 1 ppm
el (e [=eee
oI AN| =N~

[ L




Compound 5b

Mkrtchyan SM438 13C DMSO

—173.50
155.15
154.98
154.44

L
N

77.81

an
e

Current Data Paramete
NAME 110323.211 ¢
EXPNO 10
PROCNO 1

F2 - Acquisition Paran
Date 20110324
Time 5.27
INSTRUM spect
PROBHD 5 mm PABI
PULPROG 9P’
T

D 65536
SOLVENT DME
NS

1024
DS 4
SWH 15000.000
FIDRES 0.22888z
AQ 2.1845834 ¢
RG 2050
Dw 33.333 us
DE 10.00 use
TE 298.0 K
D1 2.00000000 ¢

dr1 0.03000000 :
DELTA 1‘89199999

=== CHANNEL
C
PL1 -1.00 dB
SFO1 62.901528(
======== CHANNEL
CPDPRG2 waltz1
NUC2 1H
PCPD2 70.00 L
PL12 15.00 dE
PL13 15.00 dE
PL2 -2.50 dB

SFO2 250.131000
F2 - Processing paran
S 32768

SF 62.8952697 |
wDw EM

0
LB 1.00 Hz

| T T T T T T T T | T
190 180 170 160 150 140 130 120 110 100 90

80

T
70

T

60

50

T
40

30

T
20

] 0
PC 1.40
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Mkrtchyan

SM438

Dept

Compound 5b

77.79

T
190 1

80 170 160 150 140 130 120 110 100

I I T T

90 80 70 60

50

T
40

30 20

ppm

<)
BROKER

Current Data Parameters
NAME  5b 110323.211
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date _ 20110324

Time 547

INSTRUM spect
PROBHD 5 mm PABBO BB-

PULPROG dept135
D 65536
SOLVENT DMSO
NS 56
DS 4
SWH 15000.000 Hz
FIDRES 0.228882 Hz
AQ 2.1845834 sec
RG 2050
bow 33.333 usec
DE 10.00 usec
TE 298.0 K
CNST2 145.0000000
D1 2.00000000 sec
diz 0.00002000 sec
[e74 0.00344828 sec
DELTA 0.00001273 sec
TDO 1
s=zs==s= CHANNEL 1 ze===a==
NUC1 13C
P1 10.00 usec
p2 20.00 usec
PL1 -1.00dB
SFO1 62.9015280 MHz
a==s==== CHANNEL 2 ========
CPDPRG2 waltz16

c2 H
P3 10.00 usec
pd 20.00 usec
PCPD2 70.00 usec
PL12 15.00 dB
PL2 -2.50 dB

SFO2  250.1310005 MHz
F2 - Processing parameters
Sl 32768

SF 62.8952704 MHz
wDw EM

0

LB 1.00 Hz
0

PC 1.40

94



Compound 5c¢

L e e e o e e e

aa\W\—="

Me

Me

14 ppm

o

—3.33
2.51
2.50
2.49

_—2.19

=

|

7 6 5 4

' e

L

717

Co><)
BROKER

Current Data Parametei
NAME  110322.238 si
EXPNO 10
PROCNO 1

F2 - Acquisition Param
Date 20110322
Time 15.44
INSTRUM spect
PROBHD 5 mm PABB

PULPROG 2930
D 65536
SOLVENT DMS(
NS 16

DS 2

SWH 5165.289 +
FIDRES 0.078816
AQ 6.3439350 st
RG 2050

DW 96.800 use¢
DE 10.00 usec
TE 298.1 K

D1 1.00000000 s
0 1

======== CHANNEL f
NUCT 1H

P1 10.00 usec
PL1 -2.50dB

SFO1 250.1315447
F2 - Processing param
Si 3276%

SF 250.1299985 |
wDw EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

I




Compound 5d

Mkrtchyan SM437 1H DMSO

gaiay
Current Data Parame
NAME 110322.236

117
1.14
.11

g
§

EXPNO 10
PROCNO 1
Et F2 - Acquisition Para
Date 2011032
Time 15.27
INSTRUM spec
PROBHD 5 mm PAt
PULPROG zg¢
D 65536
SOLVENT DM
NS 16
DS 2
SWH 5165.28¢
B FIDRES 0.0788
1T 1T 1 AQ 6.3439350
14 ppm RG 645
Dw 96.800 ¢
DE 10.00 us
TE 298.1 K
D1 1.0000000C
TDO 1
======== CHANNEL
NUC1 1H
P 10.00 us
PL1 -2.50 dl
SFO1 250.13154
F2 - Processing para
S 32768
SF 250.129998:
wDw EM
SSB 0
LB 0.30 Hz
GB 0
J j PC 1.00
[ T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 ppm
EREE - L
ol el =[] =]~ ® @

T




Compound 5d

Mkrtchyan SM437 13C DMSO

—_—173.52
155.15
154.95
154.56

<

—143.12

Et

T T T ! T T T T T T T

1775

27.37

—16.02

190 180 170 160 150 140 130 120 110 100 90

T

80

|
70

I

60

50

T
40

T

30

T
20

ppm

o)
BRUKER
(>

Current Data Paramete
NAME 110323.210 s
EXPNO 10
PROCNO 1

F2 - Acquisition Param
Date 20110324
Time 3.50
INSTRUM spect
PROBHD 5 mm PABE
PULPROG zgpg3
Tl 553

D 65536
SOLVENT DMS:

NS 1024

DS 4

SWH 15000.000
FIDRES 0.228882
AQ 2.1845834 s
RG 2050
Dw 33.333 us:
DE 10.00 use
TE 297.9K
D1 2.00000000 s

dit1 0.03000000 ¢
DELTA 1.8999999
1

== CHANNEL f
NUC1 13C
P1 10.00 usec
PL1 -1.00 dB
SFOT1 62.9015280
======== CHANNEL f
CPDPRG2 waltz1t
NUC2 1H
PCPD2 70.00 u.
PL12 15.00 dB
PL13 15.00 dB
PL2 -2.50 dB

SFO2 250.131000!
F2 - Processing param
S/ 32768

SF 62.8952697 A
wow EM

0

LB 1.00 Hz
0

PC 1.40

97



Compound 5e

Mkrtchyan SM-444 1H DMSO m

6.68
6.66
3.68

Current Data Paramet
NAME  110328.u31«
10

EXPNO
PROCNO 1
F2 - Acquisition Parar
Date 2011032¢
Time 10.47
INSTRUM 3|
PROBHD 5 mm PAB
PULPROG 293
SOLVENT DM
16
2
WH 6188.119
FIDRES 0.09442
5.2953587
G 181
bw 80.800 u.
DE 10.00 us:
TE 298.2K
D1 1.00000000
TDO 1
======== CHANNEL
NUCT 1H
P1 10.00 use
PL1 0dB

PL1W 11.253251
SFO1 300.13185¢

F2 - Processing parar

SI 32768

SF 300.1300112
w EM

WD
SSB
[ T T T T 1 léBB 4 0.30 Hz
14 ppm PC 1.00
I T T T T T T T T T T 1
10 9 8 7 6 5 4 3 2 1 ppm

2.00

[ L




Mkrtchyan

(]
0
i
o
iy

——173.54

=
w
Q

155.14
154.93
154.58
152.27

V/

Compound 5e

78.31

.26

55

wbw
SSB
LB
GB

sk

Current Data Parameter

NAME  110328.210 st
EXPNO 10
PROCNO 1
F2 - Acquisition Parame
Date 20110328
Time 21.32
INSTRUM spect

PROBHD 5 mm PABB
PULPROG zgpg3t

7D 65536
SOLVENT DMS(
NS 1024

DS

SWH 15000.000 |
FIDRES 0.228882
AQ 2.1845834 se
RG 2050
bDw 33.333 use
DE 10.00 usec
TE 298.1 K
D1 2.00000000 st
dati1 0.03000000 s
DELTA 1.8999999¢
TDO 1
======== CHANNEL fi
NUC1 13C

P1 10.00 usec
PL1 —-1.00 dB
SFO1 62.9015280
======== CHANNEL f;
CPDPRG2 waltz1€
NUC2 1H
PCPD2 70.00 us
PL12 15.00 dB
PL13 15.00 dB
PL2 -2.50 dB
SFO2 250.1310005

F2 - Processing parame

S/ 32768

SF 62.8952692 V.
EM

1.00 Hz

|
190 1

|
80 170 160 150 140 130 120 110 100 90 80 70

60

50

T
40

30

|
20

ppm

0
1 PC 1.40
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Mkrtchyan

SM-444

Dept

Compound 5e

.29

2
2
2
2
118
118
114
114
78

23

55

)
BRUKER
{ )

Current Data Parameters
NAME  5e 110328.210
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date 10328

Time 21.51

INSTRUM sgect
PROBHD 5 mm PABBO BB-
PULPROG dept135

D 65536
SOLVENT DMSO
NS 256

DS 4

SWH 15000.000 Hz
FIDRES 0.228882 Hz
AQ 2.1845834 sec
RG 2050

bw 33.333 usec
DE 10.00 usec
TE 298.0K
CNST2 145.0000000
D1 2.00000000 sec

diz2 0.00002000 sec

a2 0.00344828 sec

DELTA 0.00001273 sec
1

m=smz=== CHANNEL f2 ========
CPDPRG2 waltz16

NUC2 1H

P3 10.00 usec

p4 20.00 usec

PCPD2 70.00 usec

PL12 15.00 dB

PL2 -2.50 dB

SFO2 250.1310005 MHz
F2 - Processing parameters
S 32768

SF 62.8952704 MHz
wow EM

AN LA RARAALAALY AL MAMMAAMARY MARAARAAY

T |AABARAAMY RAMRARAAS) RAMAAAMAM A g

190 180 170 160 150 140 130 120 110 100 90 80 70

|AAMAMAAARY AARALAAM) MAMAAAAASY A

60 50 40 30 20

SSB 0
T AR LA L R ] LB 1.00 Hz
GB 0
ppm PC 1.40

100



Compound 5f

Mkrtchyan SM440 1H DMSO

C><)
BLR%R

MHOANOVOVMNMONVMOETTHVODOVMNONOOCDFEMNOSTIV TN A o o~ —~ OO0
HHOOO0OO0O0VVAONNINLIITITINNNHHOOOCOTTTTITONHMMM ~ ™ 00 =
B T e e e e N N N ARV RV RV RU-RC-R - PP o B RN
Current Data Parame
NAME  110322.23¢
EXPNO 10
( PROCNO 1
F2 - Acquisition Pare
OMe Date _ 2011032
Time 15.52
INSTRUM spe
PROBHD 5 mm PA
PULPROG z9
D 65536
SOLVENT DM
NS 16
DS 2
SWH 5165.28
FIDRES 0.0788
AQ 6.343935(
RG 724
DwW 96.800
DE 10.00 u:
TE 298.2 K
D1 1.0000000(
1'4 T 1 TDO 1
m
PP ======== CHANNE
NUCT 1H
P1 10.00 us
PL1 -2.50 d
SFO1 250.1315¢
F2 - Processing pare
S 32768
SF 250.129998
WwDwW EM
SSB 0
LB 0.30 Hz
GB 0
J PC 1.00
J Ly
r T T T T T T T M I T 1
9 8 7 6 5 4 3 2 1 ppm
el 12 | |12 S
oo oN| |~ | || [+]
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Mkrtchyan

SM440

—173.49

22
=
w
Q

155.15
155.00
154.48

O
©
—~

2=
R

——146.60

DMSO

Compound 5f

77.36

54.74

T

T
190 180 170 160 150 140 130 120 110 100 90

T

T T T

T

80

T
70

60

50

T
40

T

30

20

ppm

1

L)

L)

Current Data Paramei

NAME  110324.205
EXPNO 10
PROCNO 1
F2 - Acquisition Para:
Date 2011032«
Time 15.06

INSTRUM spec
PROBHD 5 mm PAE

PULPROG zgpc
D 65536
SOLVENT DM.
NS 1024
DS 4
SWH 15000.00
FIDRES 0.2288¢
AQ 2.1845834
RG 2050
bDw 33.333 u
DE 10.00 us
TE 299.1 K
D1 2.00000000
dart 0.03000006
DELTA 1.899999
TDO 1
======== CHANNEL
NUC1 13C
P1 10.00 us:
PL1 —1.00 dt
SFO1 62.90152¢
======== CHANNEL
CPDPRG2 waltz
NUC2 1H
PCPD2 70.00
PL12 15.00d
PL13 15.00d
PL2 -2.50 dt
SFO2 250.13100

F2 - Processing parai

S/ 32768

SF 62.8952697
EM

0

LB 1.00 Hz
0

PC 1.40

102



Compound 5g

Mkrtchyan SM455 1H DMSO m

7
9
7
7
7.01
6.99
67l
6.68
6
6
5.96
5.94
—3.71
——3.62
—3.32
—2.50

Current Data Parameters
NAME 110407.1;318 st

EXPNO

PROCNO 1

F2 - Acquisition Paramet

?_ate_ 011 1 20:07
ime 11..

i R INSTRUM ct
PROBHD 5 mm PABBC
PULPROG 2930
™ 65536
’.?IOL VENT DMSO
DS 2
SWH 6188.119 H:
FIDRES 0.094423 F
Al 5.2953587 sec

181

bw 80.800 usec
DE 10.00 usec
TE 298.2 K
D1 1.00000000 sex
TDO 1

= CHANNEL f1

1H

P1 10.00 usec
PL1 B

0
PLIW 11.25325108
SFO1 300.1318534 i

F2 - Processing paramet
SI 32768

SF 300.1300079 M.
wow EM

M T T 1 SsB
ia & 0.30 Hz
m
PP PC 1.00

I3

~

52/l

[ 13 L




Mkrtchyan

—173.77

Compound 5g

—99.19
78.08

.20

55.33
55

v

T

T

T

T T T T

190 180 170 160 150 140 130 120 110 100 90 80 70

60

50

|
40

30

T

20

ppm

)
BRUKER
(<D

Current Data Parameter:

NAME  110408.210 sn
EXPNO 10
PROCNO 1

F2 - Acquisition Parame
Date 20110409
Time 1.08
INSTRUM spect

D
PROBHD 5 mm PABB(
PULPROG 2gpg30

D 65536
SOLVENT DMSC
NS 768

DS 4

SWH 15000.000 F
FIDRES 0.228882 |
AQ 2.1845834 se
RG 2050

bDw 33.333 use
DE 10.00 usec
TE 297.9K

D1 2.00000000 se

dr1 0.03000000 se

DELTA 1.89999998
TDO 1
======== CHANNEL f1
NUCT 13C
P1 10.00 usec
PL1 -1.00 dB
SFO1 62.9015280 |
=== CHANNEL 2
CPDPRG2 waltz16
NUC2
PCPD2 70.00 us
PL12 15.00 dB
PL13 15.00 dB
PL2 -2.50 dB
SFO2 250.1310005
F2 - Processing parame
SI 32768
SF 62.8952691 Mi
wbw EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Compound 5h

Mkrtchyan SM430 1H DMSO

9283539833883 3 T8 2 BRUKER
B N A A A V- RV TR N v I o N
Current Data Parameters
NAME  130902.u312 s, 43
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 013090.
Time 11.33
INSTRUM spect
OMe PROBHD 5 mm PABBO Bl
PULPROG 2930
OMe D 65536
SOLVENT DMSO
NS 16
OMe 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
R 228
bw 80.800 usec
DE 10.00 usec
TE 2982 K
D1 1.00000000 sec
TDO 1
======== CHANNEL {1 ==:
NUCT 1H
P1 10.00 usec
e e e Sy PL1T 0dB
T T PLIW 11.25325108 W
SFO1 300.1318534 MH
14 ppm F2 - Processing parameters
SI 32768
SF 300.1300354 MHz
wbw EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
[ I T T I T T T T T 1
9 8 7 6 5 4 3 2 1 ppm
8%/ afes g Kl
Qe (ef[e|eee d 9
ol N |- o o

[ s L




Compound 5i

i

]

ol
az%n

Current Data Paramei
NAME  110404.u31
EXPNO 10
PROCNO 1
F2 - Acquisition Para:
Date_ 2011040«
Time 10.19
INSTR sgec
PROBHD 5 mm PAE
PULPROG zg¢
SOLVENT DM.
NS

DS 2
SWH 6188.11¢
FIDRES 0.0944z
AQ 5.2953587
RG 181
bW 80.800 u
DE 10.00 us
TE 298.2K
D1 1.00000000
TDO 1
======== CHANNEL
NUCT 1

P1 10.00 us:

PL1 0dB

PLIW 11.253251

SFO1 300.13185.

F2 - Processing para:

SI 32?68

SF 300.130000(

Wi EM
0

LB 0 0.30 Hz

PC 1.00

" i

6

5

4 3

T
2

ppm

T N




Compound 5j

Mkrtchyan SM456 1H DMSO

BN D ADOTAAOT T AR DUODONUDN OO~ o o B R
HOOOWRFFTOONNENNNM D00 DWVWVOO - @
B D e A A A A A A VIV ST R VP P SV o -
Current Data Parameters
NAME  110407.u319 s
EXPNO 10
PROCNO 1
F2 - Acquisition Parame
Date_ 20110407
Time 11.30
INSTRUM sgocl
PROBHD 5 mm PABBC
l;_gLPROG 2930
SOLVENT DMSO
NS 16
DS 2
SWH 6188.119 H,
FIDRES 0.094423 }
AQ 7 S0
RG 181
ow 80.800 usex
DE 10.00 usec
TE 2982 K
D1 1.00000000 se
T00 1
CHANNEL 1
1 1H
P1 10.00 usec
PL1 a8
PLIW 11.25325108
SFO1 300.1318534
F2-
S
e ———— SF 300.1300072 M
i P 8" o
14 m L8 0.30 Hz
PP GB 0
PC 1.00
r T T T T T T T T T T 1
10 9 8 6 5 4 3 2 1 ppm

s
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Mkrtchyan SM833 1H DMSO

Compound 5k

Cl

O HN Cl

T 1T 1
14 ppm
[ T T T T
10 9 8 7
E e
v |NIN| |||

ppm

C <)
Bwn

Current Data Parametei
NAME  140502.u322 .
EXPNO 10
PROCNO 1
F2 - Acquisition Param:
Date_ 20140502
Time 14.18
INSTRUM sgect
PROBHD 5 mm PABB
PULPROG 2930
D 65536
SOLVENT DMS(
NS 16

DS 2

SWH 6188.119 +
FIDRES 0.094423
AQ 5.2953587 s¢
RG 322

bw 80.800 use
DE 10.00 usec
TE 2982 K
D1 1.00000000 s
DO 1
======== CHANNEL f
NUC1 1H

P1 10.00 usec
PL1 B

PL1W 11.2532510¢
SFO1 300.1318534
F2 - Processing param:
S 32768

SF 300.1300272 1
wbw EM
SSB 0

LB 0.30 Hz

GB
PC 1.00

[ 108 L




Mkrtchyan SM450
S8R2E8»
= 1 = I = |
14 ppm

Compound 5l

@© ) ©
[GRE ©
™

—3.32

—2.50

= iU\
L O

e
BRUKER
(<)

Current Data Parameters
NAME  110401.u325 sm
10

PROCNO 1

F2 - Acquisition Parametei
Date_ 20110401
Time 11.07
INSTRUM t

PROBHD 5 mm PABBO I
PULPROG 32g30

D 65536
SOLVENT DMSO
NS 16

DS 2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
R 181
bw 80.800 usec
DE 10.00 usec
TE 2982 K
D1 1.00000000 sec
TDO 1

== CHANNEL f1 =

1H

P1 10.00 usec
PL1 0dB

PLIW 11.25325108 W
SFO1 300.1318534 M.

F2- Processing parametei
SI 32768
SF 300.1300072 MH:
wDw EM

0
LB 0.30 Hz

0
PC 1.00

T T A




Compound 5l

Mkrtchyan SM450 13C DMSO

o
@©
~
~
—

C><)
BROUKER

N TNO N COUVIITOANOVONIDNY O

o NOVMm0n ODVONOOONM M T TINLNNDWN o 0
....................... ™ N
> sl DOTITONNHA DO T TN . .
[GELER R R MONNNNNNNNHAAAAOOO © I
R R e A A A A A A A A A A A A oA ~ 0

// \\\\\ V / // / Current Data Paramete

NAME  110404.207 s
EXPNO 10
PROCNO 1

F2 - Acquisition Param
Date 20110405
Time 0.10

INSTRUM spect
PROBHD 5 mm PABE
PULPROG zgpgs

D 65536
SOLVENT DMS
NS

1600
DS 4
SWH 15000.000
FIDRES 0.22888z
AQ 2.1845834 s
RG 2050
bW 33.333 us
DE 10.00 use
T1E 298.2 K
D1 2.00000000 s

dr1 0.03000000 ¢
DELTA 1‘89199999.

TDO

== CHANNEL {

13C
10.00 usex

PL1 -1.00 dB
SFO1 62.901528C
======== CHANNEL
CPDPRG2 wallz1:
NUC2 1H
PCPD2 70.00 u
PL12 15.00 dB
PL13 15.00 dB
PL2 -2.50 dB
SFO2 250.131000:«
F2 - Processing param
S 32768
SF 62.8952692 I
WD EM
SSB 0
LB 1.00 Hz

| | T T | T T T T T | T T | T T | T T [gg 9
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm ’

110



Compound 5m

Mkrtchyan SM446 1H DMSO (—‘><7
HFOONNADVOODWVOINMMHMHANNNDVDOS™ OO T T v (32} n ™
B T S A A A A N A AR -R TRV SR JV RS oo @ NEN LX)
Current Data Paramei
NAME  110324.u32.
EXPNO 10
PROCNO 1
F2 - Acquisition Para:
?ats_ 11032«
ime 14.21
OMe INSTRUM
PROBHD 5 mm PAE
PULPROG 2g¢
D 65536
OMe SOLVENT DM.
NS 16
DS 2
SWH 6188.11¢
FIDRES 0.0944z
AQ 5.2953587
RG 144
bw 80.800 u
DE 10.00 us
TE 298.2K
D1 1.00000000
TDO 1
==== CHANNEL
1H
P1 10.00 us:
PL1 0dB
PLIW 11.253251
SFO1 300.13185.
F2 - Processing para:
S/ 32768
f T T 1 SF 300.130006*
wbow EM
14 ppm 47
LB 0.30 Hz
GB
PC 1.00
‘mama —— —r I e — — T T T e . : ]
9 8 7 6 5 4 3 2 1 ppm
1] (12|12 |12e|e|e S <
] |v|lv N[N ©o [

[ L



93
92
89
89
87
86
83
57
56
55
54
53
52
51
34
33
31
30
04
01
97
94
69
66
05
04
93
92
91

——3.68

——3.34
51
51
50

Compound 5n

OMe

O HN OMe

|

—

[ T |

o

|

e . N— . —
7 6 5 4 3

EEEA

ppm

<)
BRUKER
(<)

Current Data Paramet
NAME 110324.215
EXPNO 10
PROCNO 1

F2 - Acquisition Parai
Date 2011032%
Time 9.17

INSTRUM spec
PROBHD 5 mm PAE

PULPROG 295
D 65536
SOLVENT DM
NS 16

DS 2
SWH 5165.285
FIDRES 0.07881
AQ 6.3439350
RG 1440
DW 96.800 u
DE 10.00 us
TE 298.1 K

D1 1.00000000
0 1

=== CHANNEL
1H

10.00 use
PL1 -2.50 dE
SFO1 250.13154.

F2 - Processing paral
S 32768
SF 250.129998€
wDw EM

SSB 0
LB 0.30 Hz
0

PC 1.00

[ 112




Compound 5n

Mkrtchyan SM447 13C DMSO
I I I | \[ N
T T T T T ‘ T T T T T | T T T T T T T T l
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

o<
BRUKER
(>

Current Data Parameters

NAME  110325.230 sm «
EXPNO 10
PROCNO 1

F2 - Acquisition Paramete
Date 20110326
Time 14.38
INSTRUM spect
PROBHD 5 mm PABBO
PULPROG zgpg30
D 65536
SOLVENT DMSO
NS 024

DS

SWH 15000.000 Hz
FIDRES 0.228882 Hz
AQ 2.1845834 sec
RG 2050

bDw 33.333 usec
DE 10.00 usec
TE 298.0 K

D1 2.00000000 sec

di1 0.03000000 sec

DELTA 1.89999998 st
TDO 1
======== CHANNEL 1 =
NUCT 13C

P1 10.00 usec
PL1 -1.00 dB
SFO1 62.9015280 Mi
======== CHANNEL 12 =
CPDPRG2 waltz16
NUC2 1H
PCPD2 70.00 usec
PL12 15.00 dB
PL13 15.00 dB
PL2 -2.50 dB
SFO2 250.1310005 M

F2 - Processing paramete
S 32768

SF 62.8952692 MH:
wbw EM

SSB

0
LB 1.00 Hz
GB 0

ppm FPC 1.40
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Compound 5n

Mkrtchyan, SM 447, COSY in DMSO

.‘.- l '

ppm
12
L3
yA i
-4
-5
_:% eﬁ?:’ -6
a -
& o =7
é (7] [
oe €
- m o : F
¢ o 8
T BEEAnCESAE RELES S REEAN REALE REREE LARAS A Raansasas o
85 80 7.5 7.0 65 6.0 55 50 45 4.0 35 3.0 25 .0 ppm

FIDRES
AQ
RG
DW
DE
TE

————== GRADIENT CHANNEL

GPNAM1
GPZ1
P16
NDO
TD
SFO1
FIDRES

130903.502
: 11

d

20130903

16.32

spect

5 mm PABBO BB-
cosygpaf

2048

DMSO
2
8
3531.073 Hz
1.724157 Hz
'0.2901884 sec
161.3
141.600 usec
10.00 usec
300.1 K
0.00000300 sec
1.34967506 sec
0.00000400 sec
0.00020000 sec
0.00028320 sec

500.1326327 MHz

.. SINE.100
10.00 %
1000.00 usec
1
128
500.1326 MHz
27.586512 Hz
7.060 ppm
QF
: 1024
500.1300000 MHz
SINE
0
0.00 Hz
0
1.40
1024
QF
500.1300000 MHz
SINE

0
0.00 Hz
0
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Compound 5n
.chyan SM447 NOESY DMSO

h NAME 130830.u340
EXPNO 14
WM ol JJ pm PprOCNO 1

1 Date_ 20130831
[ Time 6.36
. -2 INSTRUM spect
. b PROBHD 5 mm PABBO BB-
o .0 [ PULPROG noesyph
Q ¢ : "y ﬁf - D 2048
L & e & [ SOLVENT DMSO
! 8 g NS 16
R ' L3 DS 4
& SWH 2127.660 Hz
4 ‘ ' FIDRES 1.038896 Hz
0 3 AQ 0.4813300 sec
3 RG 64
é8 ) ¢ i DW 235.000 usec
T F DE 10.00 usec
i -4 TE 298.2 K
. ¥ L DO 0.00022227 sec
3 [ D1 1.85295296 sec
: . D8 1.50000000 sec
& [ INO 0.00047000 sec
{ 'Y [
2 L5 CHANNEL f1 =
. 1H
L] L 10.00 usec
v ¥ 0.00 dB
. [ 11.25325108 W
i i 300.1315826 MHz
b 1
_Q B &7@ § -6 256
a X 300.1316 MHz
2 3 [ 8.311171 Hz
3 : E 7.089 ppm
0 P i ! r States-TPPI
1] _ 1024
i i " - 300.1300000 MHz
é@ ki o R 5 i 7 QSINE
g ! 2
e @ 4 ¢ ; 0.00 Hz
iw @ ® H 0
a i 1.00
4 = 4 @ L 1024
% % \ -8 States-TPPI
@ ﬂ ’ 300.1300000 MHz
. ¥ QSINE
.ﬂA 2
: 0.00 Hz
. I\ 0

] e i Ji==s ] T R R B A | I & i il

85 80 75 7.0 65 6.0 55 50 45 4.0 3.5 30 25 2.0 ppm
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Mkrtchyan,

SM 447,

HSQC in DMSO

e

Compound 5n

ppm:;

~100

120

—140

8.5

8.0

S AR

7.5

130903.502
12

EXPNO
PROCNO 1
Date, 20130903
Time 16.42
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG hsqcetgpsi2

1024
SOLVENT DMSO
NS 4
DS 16
SWH 3531.073 Hz
FIDRES 3.448314 Hz
AQ 0.1451900 sec:
RG 18390.4
DW 141.600 usec
DE 10.00 usec

00.1 K
CNST2 145.0000000
DO 0.00000300 sec -
D1 1.43139195 sec
D4 0.00172414 sec
D11 0.03000000 sec
D13 0.00000400 sec
D16 0.00020000 sec
D24 0.00086207 sec
INO 0.00002400 sec
ZGOPTNS

======== CHANNEL fl =====s==
1H

Pl 9.80 usec

P2 19.60 usec

P28 0.00 usec

PL1 -3.00 dB

SFO1 500.1326327 MHz

CPDPRG2

NuC2

P3

P4

PCPD2

PL2

PL12 22.00 dB

SFO2 125.7672177 MHz
== GRADIENT CHANNEL =====

GPNAM1 SINE.100

GPNAM2 SINE.100

GPNAM3 SINE.100

GPNAM4 SINE.100

GPZ1 80.00 %

GPZ2 20.10 &

GPZ3 11.00 &

GPZ4 -5.00 &

P16 1000.00 usec

P19 600.00 usec

NDO 2

TD 256

SFOL 125.7672 MHz

FIDRES 81.380234 Hz

SW 165.650 ppm

FnMODE Echo-Antiecho
ST 1024
SF 500.1300000 MHz
WDW QSINE
SSB 2
LB 0.00 Hz
GB 0
PC 1.40
SI 1024
Mc2 echo-antiecho
SF 125.7577890 MHz
WDW QSINE
SsB 2
LB 0.00 Hz
GB 0



Mkrtchyan

SM447

HMBC

DMSO

Compound 5n

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM

PPM eroeip

PULPROG

Q0 ®

@0

ad @

TD
SOLVENT

—100

—120 Conan

—140

—160

180 o

~200 ;i

PPM c:

130830.u340
13

1

20130831

1.52

spect

5 mm PABBO BB-
hmbcgpndqf
4096

DMSO

64

16
2127.660
0.519448

0.9626100
2050
235.000
10.00
298.2
8.0000000
0.00000300
1.04944003
0.06250000
0.00020000
0.00002985

300.1315826

13C

-0.50
33.25691986
75.4752833

GRADIENT CHANNEL

SINE.100
SINE.100
SINE.100

50.00

128
75.47528
130.958496
222.095

QF

1024
300.1300000
SINE

0

0.00

0

1.40

1024

QF
75.4677490
SINE

0
0.00
0

Hz
Hz
sec

usec
usec

=

sec
sec
sec
sec
sec

usec
usec
dB
w
MHz

CHANNEL f2 ========

usec
dB
W
MHz

T



Compound 50

Mkrtchyan SM448 1H DMSO?

28;$ % B A, 2R P ar B R
..... '_hw e e
Current
NAME  110324.u322 s
EXPNO 10
Pi 1
Oms F2- isition Parame
OMe Date_ 20110324
Time 14.15
INSTRUM p
PROBHD 5 mm PABB
OMe PULPROG
0 65536
SOLVENT DMSC
NS 16
bs 2
SWH 6188119 h
FIDRES 0.094423
AQ 5.295358’6' 7 56
ow 80.800 use
DE 10.00 usec
TE 2982 K
D1 1.00000000 se
00 ]
( ( wnnmnnms CHANNEL f1
NUCT 1H
P T S T P1 10.00 usec
( ﬁ:w 0";125325108
14 ppm SFOT 3001318534
F2- P rame
& PR
SF 300.1300072 M
wow EM
SS8 0
LB 0.30 Hz
GB 0
PC 1.00
r T T T T T T T il

T T
9 8 7 6 5 4 3 2 1 ppm

EEEEE - B
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Compound 5p

Mkrtchyan SM831-3 1H DMSO

O B R
a%ne %
B R o e e e e e e e i S R -}

TSN\

Current Data Parame
NAME  140506.204
EXPNO 10
PROCNO 1

F2 - Acquisition Pare
Date 2014050
Time 9.20

INSTRUM speu
PROBHD 5 mm PA
PULPROG " zg.

D 65536
SOLVENT DM
NS

16
DS 2
SWH 5165.28.
FIDRES 0.0788
AQ 6.343935(
RG 645
Dw 96.800
DE 10.00 ut
TE 298.1 K

D1 1.0000000¢
TDO 1

======== CHANNEI
NUCT 1H
P1 10.00 us
PL1 -250d
- SFO1  250.13154
R S :
F2 - Processing pare
14 ppm S 32768
SF 250.129998
wDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
rr T T T T T A T T P rrTrTT TTTTTTTTTTT T T 1
9 6 5 4 3 2 1 ppm

4o ad
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Compound 5q

Mkrtchyan R807 1H DMSO

23868 @ IR ] 2h & 23 BRUKER
ool £ f e ¥ 6 o oo €00}
Current Data Parametei
NAME  130704.u326 .
EXPNO 10
PROCNO 1
F2 - Acquisition Param:
OMe Date_"" 20130704
ime 13.34
OMe INSTRUM s
PROBHD 5 mm PABB
PULPROG 2930
OMe D 65536
SOLVENT DMS(
NS 16
DS 2
SWH 6188.119 +
FIDRES 0.094423
AQ 5.2953587 s¢
RG 287
bw 80.800 use
DE 10.00 usec
TE 2982 K
D1 1.00000000 s
TDO 1
== CHANNEL f
U 1H
P1 10.00 usec
PL1 B
PL1IW 11.2532510¢
SFO1 300.1318534
F2 - Processing param:
S/ 32"7968
Rt e SF 300.1300717 1
I —— wbw EM
7 H
0.30 Hz
14  ppm ® B
PC 1.00
IR - T T T e e R )
9 8 7 6 5 4 3 2 1 ppm
o ] Nl|of|le o ) o
] har] I ] [ < N =
< - || o [=] (3]
-
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Compound 5r

Mkrtchyan SM801 1H DMSO

)
BRUKER
()

Current Data Paramet:
NAME 130620.215.
EXPNO 10
PROCNO 1

F2 - Acquisition Parar
Date 20130620
Time 12.59

INSTRUM speci
PROBHD 5 mm PAB

PULPROG zg3
D 65536
SOLVENT DM¢
NS
DS 2
SWH 5165.289
FIDRES 0.07881.
AQ 6.3439350 .
RG 645
DW 96.800 u:
DE 10.00 use
TE 298.3 K
D1 1.00000000
TDO 1
==== CHANNEL
1H
[ VP—— . 10.00 use
A S —— PL1 -2.50 db
14 ppm SFO1 250.13154+«

F2 - Processing parar

S/ 32768

SF 250.1299982
EM

0
LB 0.30 Hz
GB 0
PC 1.00

I
9 8 7 6 5 4 3 2 1 ppm

[ L




14

ppm

Compound 5s

0
~
P

BRUKER
D

Current Data Parametei
NAME

26.u325 .
EXPNO 10
PROCNO 1
F2 - Acquisition Param:
Date_ 20130626
Time 14.11

INSTRUM sgect
PROBHD 5 mm PABB
PULPROG 2930
D 65536
SOLVENT DMS(
NS 16

DS 2

SWH 6188.119 +
FIDRES 0.094423
AQ 5.2953587 s¢
R 362

bw 80.800 us¢
DE 10.00 usec
TE 298.4 K
D1 1.00000000 s:
TDO 1
======== CHANNEL f'
NUC1 1H

P1 10.00 usec
PL1 dB

0
PLIW 11.2532510¢
SFO1 300.1318534

F2 - Processing param:
Si 32ng68

SF 300.1300000 1
wbw EM
SSB
LB 0.30 Hz
GB 0

PC 1.00

ppm

[ 122




Mkrtchyan

12.78
1271, 32
12.66
11.84

=

14 ppm

Lt

Compound 6a

SM44é6cr 1H CDC13

@© Lo o e e e e R R R R R R

A

3
7
7
7
7

—4.10
——4.04

2.08

T T I —r

7 6 5
w0

o e wr

6.28

el
BRUKER
(e

Current Data Parameters
NAME  140430.202 sm -
EXPNO 10
PROCNO 1

F2 — Acquisition Paramete
Date_ 20140430
Time 11.10
INSTRUM spect
PROBHD 5 mm PABBO
PULPROG 53zgao

D 65536
SOLVENT CDCI3
NS 32

DS 2
SWH 5165.289 Hz
FIDRES 0.078816 H:
AQ 6.3439350 sec
RG 645
bw 96.800 usec
DE 10.00 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1

== CHANNEL f1 =

1H
10.00 usec

PL1 -2.50 dB
SFO1 250.1315447 i

F2 - Processing paramete

SI 32768

SF 250.1300030 MF
D EM

0

LB 0.30 Hz
0

PC 1.00

[ 13 L




Mkrtchyan

SM44é6cr

.29

——158.18
_—154.64

-
©
-

=
w
(&1

———153.67

=—150:91

Compound 6a

56.50
56.28

<

w25

20

T T T I

190 180 170 160 150 140 130 120 110 100 90 80 70

ppm

)
BRUKER
(<)

Current Data Parameters

NAME  140502.205 sm 4
EXPN( 1
PROCNO 1

F2 — Acquisition Paramete
Date _ 20140502
Time 22.04
INSTRUM spect
PROBHD 5 mm PABBO |
PULPROG 2gpg30
D 65536
SOLVENT CDCI3
NS 3072

DS 4

SWH 15000.000 Hz
FIDRES 0.228882 Hz
AQ 2.1845834 sec
RG 2050

bDw 33.333 usec
DE 10.00 usec
TE 2982 K

D1 2.00000000 sec

di1 0.03000000 sec

DELTA 1.89999998 se¢
TDO 1
======== CHANNEL f1 =:
NUC1 13C
P1 10.00 usec
PL1 -1.00dB
SFO1 62.9015280 Mt
======== CHANNEL f2 =
CPDPRG2 waltz16
uc2 1H
PCPD2 70.00 usec
PL12 15.00 dB
PL13 15.00 dB
PL2 -2.50 dB
SFO2 250.1310005 M

F2 - Processing paramete
SI 32768

SF 62.8952384 MH:z
wow EM

SSB 0

LB 1.00 Hz

GB 0
PC 1.40

124



Mkrtchyan

SM446cr

Dept

CDC13

.02

119.0
118.19
117.93

/
=~

—106.50

T=105.30

Compound 6a

56.49

<

56.28

Q

T

190 180 170 160 150 140 130 120 110 100 90

I

T

T

T

T T T T
80 70 60

T T
50 40

T
30

T
20

L)
BRUKER
<)

Current Data Parameters

NAME  6a 140502.205
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date 20140502
Time 22.59

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG dept135

7D 65536
SOLVENT CDCI3
NS 768

D. 4

SWH 15000.000 Hz
FIDRES 0.228882 Hz
AQ 2.1845834 sec
R 2050

ow 33.333 usec
DE 10.00 usec
TE 298.1 K
CNST2 145.0000000
D1 2.00000000 sec

di12 0.00002000 sec
az 0.00344828 sec

DELTA 0.00001273 sec
TDO 1

s=s===== CHANNEL {1 ==s=====
NUC1 13C

P1 10.00 usec

p2 20.00 usec

PL1 -1.00 dB

SFO1 62.9015280 MHz
== = CHANNEL 12 =
CPDPRG2 wallz16
NUC2

P3 10.00 usec

p4 20.00 usec
PCPD2 70.00 usec
PL12 15.00 dB

PL2 -2.50 dB

SFO2 250.1310005 MHz

F2 - Processing parameters
S/ 32768

SF 62.8952390 MHz
wow EM

0

LB 1.00 Hz
0

PC 1.40
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Compound 6b

Mkrtchyan SM809-1-1 1H CDC13

Coe)
BRUKER
L)

11.34
—315

—3.47

Current Data Parameters
NAME  130704.u324 sm
EXPNO 10
PROCNO 1

F2 - Acquisition Parametei
Date_ 20130704
Time 13.23
INSTRUM spect
PROBHD 5 mm PABBO ¢
/ PULPROG 2930

10 65536
SOLVENT CDCI3
NS 16

DS 2

SWH 6188.119 Hz

FIDRES 0.094423 Hz

AQ 5.2953587 sec
456

== CHANNEL f1 =:
1H
10.00 usec
B

0
PLIW ~ 11.25325108 W
15  ppm SFO1  300.1318534 M.

F2 - Processing parametei

S/ 32768

SF 300.1300311 MH:
w EM

%8 o
— J/ é;% 0.30 Hz

0
PC 1.00

I B S L R T N B | R T T T

W s

[ 1 L




Compound 7a

Mkrtchyan SM497-1 1H CDC13 m
R Rui R S I F e i g i R g g e e s PR RN PN B i i 8 BRUKER
€0 G0 G0 00 G0 G0 G0 0 f~ I~ I~ f~ F~ [~ I~ [~ [~~~ S S~~~ o Lx_)

PROCNO 1

F2 - Acquisition Parame
D. 11062
Time 8.12

INSTRUM spect
PROBHD 5 mm PABB(

PULPROG 2930

D 65536

SOLVENT CDCI3

NS 16

DS 2

SWH 6188.119 H.

FIDRES 0.094423 }

AQ 5.2953587 se:
80.6

bw 80.800 usec

DE 10.00 usec

TE 298.2K

D1 1.00000000 se

DO 1

======== CHANNEL f1

NUC1 1H

P1 10.00 usec

PL1 0dB

PLIW 11.25325108

SFO1 300.1318534

F2 - Processing parame

Sl 32768

SF 300.1300264 M
DW EM

. . Wi
| J ! SSB 0
14 ppm g% g o Hz
PC 1.00

I I T T I T I I I I 1
10 9 8 7 6 5 4 3 2 1 ppm

/el =lm
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Compound 7a

Mkrtchyan, SM 497-2-2, DMSO, 13C
BRSNS - ——a |
T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm

F2 - Acquisition Par
Date _ 201106:
Time 2.35
INSTRUM Spe
PROBHD 5 mm P/
PULPROG Zgk
D 65536
SOLVENT DI
NS 2048

DS 4
SWH 15000.0
FIDRES 0.228¢
AQ 2.184583
RG 2050
bw 33.333
DE 10.00 L
TE 299.7 k
D1 2.0000000
di1 0.030000C
DELTA 1.89999
TDO 1

-2.50 ¢
250.1310

PL2
SFO2

F2 - Processing par
S 32768
SF 62.895265
wbw

EM
SSB 0
LB 1.00 H.
GB 0
PC 1.40
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Compound 7b

Mkrtchyan SM826-1 1H CDC13

™)
BRUKER
{ by

04
01
2.58

Current Data Parameter
NAME  140425.215 sn
EXPNO 10
PROCNO 1

F2 - Acquisition Parame
Date 20140426
Time 20.21
INSTRUM spect
PROBHD 5 mm PABBC
PULPROG 32930

D 65536
SOLVENT CDCI3
NS 1

6
DS 2
SWH 5165.289 H.
FIDRES 0.078816 |
AQ 6.3439350 se:
RG 287
2% 96.800 usex
DE 10.00 usec
TE 298.2 K
D1 1.00000000 se
TDO 1
======== CHANNEL f1
NUCT1 1H
P1 10.00 usec
PL1 -2.50 dB
SFO1 250.1315447
T T T 1
F2 - Processing parame
14 ppm sl 32768
SF 250.1300196 M
wDw EM
SSB
LB 0.30 Hz
GB
J PC 1.00
J L Il A_JL ) LA
I | ER LI B T T T LI B T 1
9 8 6 5 4 3 2 1 ppm
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Mkrtchyan

194.44

Compound 7b

SM826-1 13C CDC13

!

™ L) Lain b L L)

12.48

)
BRUKER
(P<)

Current Data Paramete
NAME  140423.215 ¢
EXPNO 10
PROCNO 1

F2 - Acquisition Param

Date 20140423

Time 21.51

INSTRUM spect

PROBHD 5 mm PAB!

PULPROG zgpg¢
36

D 655.
SOLVENT CDClI.
NS 1024

DS 4
SWH 15000.000

FIDRES 0.22888z
AQ 2.1845834 s
RG 2050
DwW 33.333 us
DE 10.00 use
TE 298.0 K
D1 2.00000000 ¢
di1 .03000000 ¢
DELTA 1.8999999
TDO 1
======== CHANNEL i
NUC1 13C
P1 10.00 usex
PL1 -1.00 dB
SFO1 62.901528(
======== CHANNEL i
CPDPRG2 waltz1
NUC2 1H
PCPD2 70.00 u
PL12 15.00 dB
PL13 15.00 dB
PL2 -2.50 dB
SFO2 250.131000.

F2 - Processing param

SI 32768

SF 62.8952406 |

wow EM
SB 0

LB 1.00 Hz

T T | T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90

T

80

T
70

60

50

T

40

30

|
20

GB 0
PC 1.40
ppm
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Compound 7c

07
07
4.08

251

14  ppm
)
J | Y S
' o 8 7 6 5 4 ppm
ol )8l i E

£ 5
BRUKER
o)

Current Data Paramete
NAME  140423.207 s
EXPNO 10
PROCNO 1

F2 - Acquisition Param
Date 20140423
Time 8.56
INSTRUM spect
PROBHD 5 mm PABE
PULPROG 2930

D 65536
SOLVENT CDCI:
NS 16

DS 2

SWH 5165.289 |
FIDRES 0.078816
AQ 6.3439350 s
RG 144

DW 96.800 us¢
DE 10.00 usex
TE 298.1 K

D1 1.00000000 s
TDO 1

======== CHANNEL f
1H

P1 10.00 usec

PL1 -2.50 dB

SFO1 250.131544;

F2 - Processing param

SI 32768

SF 250.1300101 |

wDw EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Compound 7c

Mkrtchyan SM827 13C CDC13

P,
BRUKER
[ 28)

% ‘I; N N
- T ' i B i S e i e $ a
~m m - A O HONAAOCOOVWMNMNHAANSNM . .
oo VOO TONOOOOONNNNNNA A ™ o~
o A A A A A A A A A A A A A A A A A A A A A ™ -
Y WV NN \Veer -
NAME  140423.216:
EXPNO 10
PROCNO 1
F2 - Acquisition Paran
Date _ 20140423
Time 23.28
INSTRUM spect
PROBHD 5 mm PAB
PULPROG zgpg.
D 65536
SOLVENT CDC.
NS 1024
DS 4
SWH 15000.00C
FIDRES 0.22888:
AQ 2.1845834 :
RG 2050
Dw 33.333 ut
DE 10.00 use
TE 297.9 K
D1 2.00000000 .
ari 0.03000000
DELTA 1.899999¢
TDO 1
======== CHANNEL
NUC1 13
P1 10.00 use
PL1 —-1.00 dB
SFO1 62.901528
======== CHANNEL
CPDPRG2 waltzi
NUC2 1H
PCPD2 70.00 t
PL12 15.00 dE
PL13 15.00 dE
PL2 -2.50 dB
SFO2 250.13100C
F2 - Processing paran
S/ 32768
L SF 62.8952438
d wbw EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T T T T T T T T gl l gg 0 Bl
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm ’
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Mkrtchyan

A o A S AR A

SM827

Dept

€DC13

Compound 7c

33.74

memmwmu«lm

12.40

BRUKER

s

Current Data Parameters

NAME  7c 140423.216
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date 20140423
Time 23.47
INSTRUM ect

PROBHD 5 mm PABBO BB-
PULPROG dept135

7D 65536
SOLVENT CDCI3
NS 256

D. 4

SWH 15000.000 Hz
FIDRES 0.228882 Hz
AQ 2.1845834 sec
RG 2050

ow 33.333 usec
DE 10.00 usec
TE 297.9K
CNST2 145.0000000
D1 2.00000000 sec

di12 0.00002000 sec
d2 0.00344828 sec

L3 |

190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40

T

IAAAARAAMAY RARRAAAAS

| BARAAAAAAI AAAARARAMS |

MMl RAMAAAASAS AAAAAARAAY

30 20

DELTA 0.00001273 sec
DO 1
s=z===s== CHANNEL f1 ========
NUCT 13C
P1 10.00 usec
p2 20.00 usec
PL1 -1.00 dB
SFO1 62.9015280 MHz
==mmmm== CHANNEL f2 s===mu==
CPDPRG2 waltz16
uc2 1H
P3 10.00 usec
p4 20.00 usec
PCPD2 70.00 usec
PL12 15.00 dB
pPL2 -2.50 dB
SFO2 250.1310005 MHz
F2 - Processing parameters
m S 32768
SF 62.8952390 MHz
wow EM
SSB 0
LB 1.00 Hz
T 1 gg 0
1.40
ppm

=T




Compound 7d

(>¢)
BROKER
()

o

@

~
Current Data Parameters
NAME  140430.u326 sm.
EXPNO 10
PROCNO 1
F2 - Acquisition Paramete.
Date _ 20140430
Time 12.44

INSTRUM spect
PROBHD 5 mm PABBO |
PULPROG 2930

D 65536
SOLVENT CDCI3
NS 16

2
SWH 6188.119 Hz
FIDRES 0.094423 Hz
AQ 5.2953587 sec
144
bDw 80.800 usec
DE 10.00 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1 =
NUC1 1H
P1 10.00 usec
PL1 B

0
PL1W 11.25325108 W
SFO1 300.1318534 M

F2 - Processing paramete.
SI 32?6%9

SF 300.1300154 MH.
wow EM

D
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

[ 13a L




Compound 7d

Mkrtchyan SM830-1 13C CDC13

BRUKER
n TO ® O NONNOVONYTONNWN o~
o oN O ™M™ TAHAONO-OXVTMMH~ON ™ o
o N CHVNAHORBBNAS © 7
2 aa g gt i R e Y
\ / | | \\\I V //// / | Current Data Parameters
NAME  140502.209 sm
EXPNO 10
PROCNO 1
F2 - Acquisition Paramet
Date _ 20140503
Time 5.10
INSTRUM spect
PROBHD 5 mm PABBC
PULPROG 2gpg30
D 65536
SOLVENT CDCI3
NS 1024
DS 4
SWH 15000.000 H
FIDRES 0.228882 F
AQ 2.1845834 sec
RG 2050
bW 33.333 usec
DE 10.00 usec
TE 298.0K
D1 2.00000000 sex
dr1 0.03000000 se.
DELTA 1.89999998 :
TDO 1
======== CHANNEL f1
NUCT1 13C
P1 10.00 usec
PL1 -1.00 dB
SFO1 62.9015280 A
======== CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 70.00 use
PL12 15.00 dB
PL13 15.00 dB
PL2 -2.50 dB
SFO2 250.1310005 |
F2 - Processing paramet
S 32768
SF 62.8952407 Mt
wbw EM
A M A il
LB 1.00 Hz
T T T T T T T T T T T T T T T T T T T 1 gg 0 b
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm :
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Compound 7d

Mkrtchyan SM830-1 Dept CDC13

L )

NNOAHWODS NN
:z“"”z:::‘: R BRUKER
SHERRNLNR g (>
l \W , V / Current Data Parameters
NAME  7d 140502.209
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date _ 20140503
Time 529
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG dept135
0 65536
SOLVENT CDCI3
NS 256
DS 4
SWH 15000.000 Hz
FIDRES 0.228882 Hz
AQ 2.1845834 sec
RG 2050
bow 33.333 usec
DE 10.00 usec
TE 298.0 K
CNST2 145.0000000
D1 2.00000000 sec
di2 0.00002000 sec
a2 0.00344828 sec
DELTA 0.00001273 sec
TDO 1
======== CHANNEL 1 ========
NUC1 13C
P1 10.00 usec
p2 20.00 usec
PL1 —-1.00 dB
SFO1 62.9015280 MHz
PL2 -2.50 dB
! | ' | SFO2 250.1310005 MHz
F2 - Processing parameters
| ' SI 32768
SF 62.8952390 MHz
wow EM
SSB 0
LB 1.00 Hz
LEAELAL] LA | PEAAEREAN REAAALARLA FARSRRARLE RASEARELR] RECEESAEEN RAARALERN] RESSALESL] EARAASALA] RABALARES] DADLLALES] FRASLAEAE] RERARERSAN HARERAEAL] ILLIAEEEN] LERDARAED) PASREAGIA] EARARARAR LERRR2ARES IcT | 0
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm ¢ 140
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Compound 7e

2
1

7.53
7.5
7.5
7.50

Mkrtchyan SM829-1 1H CDC13
’ 3 g; '.-‘ B%R

8.29
7,93
7.93
7.91
7.90
7.90
7.88
7.87
7.56
7.55
7.49
7.49
7.48
7.46
7.46
7.44
7.44
7.4

7.41
7.38
7.29
7.28
7.28
7.26
7.24
7.23
7.23
4.00

<

NAME  140430.u324 s,
EXPNO m’
F2- v ameté
Date_ 20140430
Time 12.
INST!
PROBHD 5 mm PABBO
PUL 2
™
SOLVENT CDCI3
DS 2
SWH 6188.119 Hz
FIDRES  0.094423 H:
AQ 5.2953587 sec
AG 144
ow 80.800 usec
DE 10.00 usec
TE 298.2 K
D1 1.00000000 sec
DO 1
JR— L1
( NUCT 1H
Pt 10.00 usec
PL1
PLIW  11.25325108 V
SFO1  300.1318534 M
F2-P ; amete
] 32,
SF 3001300160 Mh
wow EM
- Ss8
L8 0.30 Mz
S — GB 0
P T | PC 1.00
14 ppm
J ] y e i}
I I I Ll T Ll 1 1 1 1 1 1
10 9 8 7 6 5 4 3 2 1 ppm
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Compound 7e

Mkrtchyan SM829-1 13C CDC1l3

E 5% 8808334 RR383N = Iggﬂ
» @ e NETNASREANmea -
2 a9 I00anaNNaaNgy 3
NN g Faare
NAME  140502.207
EXPNO 10
P 1
F2-A ition Para.
Date_ 2014050
Time 1.55
INSTRUM
PROBHD 5 mm PAE
PULPROG
SOLVENT CDC
1024
4
15000.
FIDRES 0.2288¢
A 1845834
2050
ow 33.333u
DE 10.00 us
TE 298.0 K
D1 2
11

NUCH 13C
P1 10.00 us
PL1 -1.00 dt
SFO1 62.90152¢
seese=ee CHANNEL
CPDPRG2 wanz
NUC2 1H
PCPD2 70.00
PL1I2 15.00d
PL13 15.00d
PL2 -2.50 dt
SFO2 250.13100
F2 - P i
g - ey
SF 62.8952402
w EM

bt shaninsu b b sk okl e ik anliet -5 1.00 Hz

G8
1 ) 1 1 I 1PC 1.40

1 I I 1 1 I 1 I I 1 1 I 1 ]
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

EET N




Compound 8a

Mkrtchyan SM828-1 1H CDC13

sRGRER
LePssd

9
7
7
9
:
7
4
7
)
-
7
7
7
7
9
7
9
7
7
7
7
7
7
4
-
7
7
7
-
7
4
-
7
9
9
4
-
7
7
7
7
7
7
7
7
-
7
-
9
)
;)
6
3
<)
3
3

—2.28

Current Data Paramet
NAME  140423.208
EXPNO 10
PROCNO 1

F2 - Acquisition Parar
Me Date 20140425
~

Time 9.02
3 2 N INSTRUM spec
PROBHD 5 mm PAB
PULPROG 293
| D 65536
SOLVENT ~ CDC
0 N.

S 16
DS 2
SWH 5165.289
FIDRES 0.07881
AQ 6.3439350
RG 645
bDw 96.800 u.
r DE 10.00 ust
TE 298.0 K
D1 1.00000000
TDO 1
======== CHANNEL
NUC1 1H
P1 10.00 use
PL1 -2.50 dE

SFO1 250.13154«
F2 - Processing parar
S/ 32768
SF 250.1300031
WDW EM

14 ppm fgs 0.30 Hz
gg 1.00
{ J J
J it 1
I T T I I I I I I I 1
10 9 7 6 5 4 3 2 1 ppm

e

T




Mkrtchyan

SM828-1

—175.08

_~157.74

—156.53

~155.54

13C

Compound 8a

88.36

SF
wbw
SSB
LB

56.61

35.48

BRUKER
Current Data Parameter
NAME  140423.217 sr
EXPNO 10
PROCNO 1
F2 — Acquisition Parame
Date 20140424
Time 1.04
INSTRUM spect
PROBHD 5 mm PABB
PULPROG zgpg3(
Tl 5536
SOLVENT CDCI3
NS 024
DS 4
SWH 15000.000 }
FIDRES 0.228882
AQ 2.1845834 se
RG 2050
bDw 33.333 use
DE 10.00 usec
TE 298.0 K
D1 2.00000000 s¢

ari 0.03000000 st

DELTA 1.89999998
TDO 1
======== CHANNEL f1
NUC1 13C

P1 10.00 usec
PL1 -1.00 dB
SFO1 62.9015280
======== CHANNEL fz
CPDPRG2 waltz16
NUC2 1H
PCPD2 70.00 us
PL12 15.00 dB
PL13 15.00 dB
PL2 -2.50 dB

SFO2 250.1310005
F2 — Processing parame
S/ 32768
62.8952388 M
EM

1.00 Hz

T
190 1

80 170 160 150 140 130 120 110 100 90 80 70

0
PC 1.40
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Compound 8a

Mkrtchyan SM828-1 Dept CDCl1
p@BsIaad . " ()
B MOD O M O~ O b4 ¥ BRUKER
MM NNNN o o n
RHRRD T B b o rs ™
Current Data Parameters
NAME  8a 140423.217
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date 20140424
Time 1.24
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG dept135
™ 65536
SOLVENT CDCI3
NS 256
DS 4
SWH 15000.000 Hz
FIDRES 0.228882 Hz
AQ 2.1845834 sec
RG 2050
DwW 33.333 usec
DE 10.00 usec
E 298.1 K
CNST2 145.0000000
D1 2.00000000 sec
daiz 0.00002000 sec
a2 0.00344828 sec
DELTA 0.00001273 sec
TDO 1
======== CHANNEL f] ========
NUCT 13C
P1 10.00 usec
p2 20.00 usec
PL1 —1.00 dB
SFO1 62.9015280 MHz
CPDPRG2 waltz16
NUC2 1H
P3 10.00 usec
p4 20.00 usec
PCPD2 70.00 usec
PL12 15.00 dB
PL2 -2.50 dB
SFO2 250.1310005 MHz
F2 - Processing parameters
S 32768
SF 62.8952390 MHz
wbpw EM
SSB 0
T T T T T T T T T T T T T T T T T T ] gf; 0 100k
190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm FC 1.40
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Mkrtchyan,

R 407,

DMS0, 1H

e e R R
Rt R N N

Compound 9a

[r-yv]

o] COH
(0]
(0]
'
T T !
14 ppm .
L A
| I I | I | | I | I
10 9 8 7 6 5 4 2 1 ppm
128 |18 3
cilleilles]  ed -

amn
(<O

Crrrens Dasa Parameters

NAME 1200 663210 sm 407 ¢
EXPNG il
PROCNO i

F2 . Avguisition Parameters
Dhase 2zl
Time 1251
INSTRUM spect
PROBHD 5 mm PARBC BB-
PULPRING il
T 65530
SOLVENT DMEQ
NE

05 2

SWH alas Fiy Hz
FIDRES 0004423 Hz
AQ 52053587 sec
RG 8T

D HiL300 wsec
DE T demee
TE 2082 K

o T OENNANNN) s
T i

Fib ) aexec
AL i
1125325008 W
00 A 3TRA3S MHz

F2 - Processing parameiers
&1 32THR

SF 0N 300067 Mbiz
WO EM

558

LB (30 iz

GE a

PC I

CHANNEL 1 ========
i
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Compound 9a

Mkrtchyan R407 13C DMS0O

BRUKER
(<O

BR.2Z27

™o KR el
gl k- ek S Al

I\

Curvens Dava Paramesers
NAME T20017 2008 see 407 v ¢
EXPNG i

PROCNG !

F2 - Aeguisition Parameters
Dae_ 20020017

Tinte 22.39
INSTRUM spect
PROBHIDY o QNP THAZ
PULPROG zgpei)

o 65536
SOLVENT DM

NS 1600

Dy 4

SWH 130000000 Hz
FIDRES (LI2XEND Hz
AQ 21845834 sec
R 2050

Dw 33.333 nsec
DE JEL N pesec

TE O8I K

oy 2 (NN see
dl! (8 AWM 5ene
DELTA 1 80009008 sor
T i
———————— CHANNEL fI ========
NUCT 13

I T020 g

PLI 0. (W) B

SEn 20015280 MHz
———————— CHANNEL f2 ========
CPOPRGE walizii
NUC2 IH

PCPD2 TN wsec
PLI2 14.00 dB
PLIG F4,00 B

=300 dB
ZR0 3 N0NIS Mz

F2 - Proceszing paramelers
§ 3

51 32764

SF #28952678 MH=
WOH ¥

S50 ]

LB 1.00 Hz

L5l a

PC 140

T T T T T T T T T T T T T T T T T T T 1

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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