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General information: The chemicals used in this work were purchased from Merck and
Sigma-Aldrich chemical companies and were used without purification. The progress of the
reaction and the purity of compounds were monitored by TLC analytical silica gel plates
(Merck 60 F2s0). Melting points were determined on an Electro thermal 9100 apparatus. IR
spectra were recorded using a Shimadzu IR-470 spectrometer with KBr plates.'H-NMR and
13C-NMR spectra were recorded on a Bruker DRX-400 AVANCE spectrometer in DMSO-ds

as solvent.

General procedure for the preparation of enaminones la-t

1,3-Diketone (5 mmol), amine (5 mmol), I> (0.1 mmol), and CH3CN (5 mL) were added to a
reaction tube. The tube was then sealed and stirred at room temperature for 1 h. In the most
cases, enaminones 1 were precipitate from the reaction mixture as white crystals, which were
collected on filter paper and further purified by washing with cool acetonitrile (2x2 mL). When
the products were soluble in acetonitrile, the solvent was removed under reduced pressure, then
water (10 mL) added and products extracted by ethyl acetate (3x3 mL). The organic layers
were collected, washed with agqueous Na2S203 solution and dried over anhydrous NazSOs.
After partial vaporization of solvent, the products were precipitated and the mixture was

filtered to give the pure enaminones 1 as white solids.

General procedure for the synthesis of azocine derivatives 3a-t:

A mixture of enaminone 3 (1 mmol), EtsN (1 mmol), and acenaphthoquinone 2 (1 mmol) in
EtOH (4 mL) was placed in the flask and the mixture stirred 12 hours at reflux condition. The
progress of the reaction was monitored by thin layer chromatography using EtOAc/n-hexane
as eluent. After completion of the reaction, the reaction mixture was cooled to room
temperature and Hs10s (1 mmol) was added to the flask and the mixture stirred for additional
1 hour. The reaction mixture was filtered and the crude product was recrystallized from ethanol

to afford the pure product 3.



10,10-Dimethyl-8-phenyl-10,11-dihydro-7H-benzo[b]naphtho[ 1,8-¢f]azocine  7,12,13(8H,9H)-trione
(3a): isolated yield = 95%; white powder; mp = 224 °C; IR cm™: 1306, 1358, 1666, 1681, 1692, 1712,
2957, 3304; 'H NMR (400 MHz, DMSO-d;) § 0.60 (s, 3H, CHs), 0.84 (s, 3H, CH3), 2.03 (d, /= 16.5
Hz, 1H, H-CH), 2.10-2.25 (m, 2H, CH>), 2.33 (d, J = 17.7 Hz, 1H, H-CH), 7.40-7.55 (m, 3H, arom),
7.60 (t,J="7.8 Hz, 2H, arom), 7.66—7.82 (m, 3H, arom), 7.94 (d, /= 7.1 Hz, 1H, arom), 8.19 (t, J= 8.1
Hz, 2H, arom); *C NMR (100 MHz, DMSO-dy) § 27.1, 27.4, 33.3, 50.3, 126.7, 127.2, 127.3, 127.6,
127.7,128.7, 129.1, 130.1, 130.6, 132.4, 132.8, 134.7, 136.5, 137.0, 137.8, 151.6, 168.0, 196.1, 198.2.

HRMS (ESI) caled for C26H1NOs [M+H]": 396.1600; Found: 396.1595.

MeO

8-(4-Methoxyphenyl)-10,10-dimethyl-10,11-dihydro-7H-benzo[b]naphtho[ 1,8-ef]azocine-

7,12,13(8H,9H)-trione (3b): isolated yield = 90%; white powder; mp >230 °C; IR cm™: 767, 810, 1356,
1639, 1671, 1693, 2923; '"H NMR (400 MHz, DMSO-ds) § 0.62 (s, 3H, CHs), 0.84 (s, 3H, CH3), 2.02
(d, J=16.5 Hz, 1H, H-CH), 2.12-2.24 (m, 2H, CH>), 2.33 (d, J = 17.6 Hz, 1H, H-CH), 3.83 (s, 3H,
OCH3), 7.14 (d, J = 8.5 Hz, 2H, arom), 7.41 (d, J= 8.5 Hz, 2H, arom), 7.57-7.80 (m, 3H, arom), 7.91
(d,J=6.9 Hz, 1 H, arom), 8.18 (t, J= 8.6 Hz, 2H, arom); *C NMR (100 MHz, DMSO-dj) § 27.0, 27 .4,

33.3, 50.3, 55.9, 115.3, 126.6, 127.2, 127.3, 127.6, 128.7, 128.9, 130.2, 130.6, 132.4, 132.8, 134.8,



136.0, 137.0, 151.8, 159.6, 168.1, 196.1, 198.4. HRMS (ES]I) caled for C27H23NO,4 [M+H]™: 426.1705;

found: 426.1700.

8-(3-Methoxyphenyl)-10,10-dimethyl-10,11-dihydro-7H-benzo[b]naphthol[ 1,8-ef]azocine-

7,12,13(8H,9H)-trione (3¢): isolated yield = 90%; white powder; mp >230 °C; IR cm™: 766, 826, 1638,
1654, 1685, 2967, 3296; '"H NMR (400 MHz, DMSO-ds) § 0.61 (s, 3H, CH3), 0.85 (s, 3H, CH3), 2.03
(d,J=16.5Hz, 1H, H-CH), 2.15-2.26 (m, 2H, CH>), 2.35 (d, /= 17.6 Hz, 1H, CH), 3.84 (s, 3H, OCHs),
7.00-7.14 (m, 3H, arom), 7.50 (t, /= 7.9 Hz, 1H, arom), 7.67-7.80 (m, 3H, arom), 7.96 (d, /= 6.9 Hz,
1 H, arom), 8.18 (t, J = 8.4 Hz, 2H, arom); *C NMR (100 MHz, DMSO-ds) § 26.9, 27.5, 33.3, 50.3,
55.9,113.7, 114.5, 119.7, 126.6, 127.2, 127.3, 127.7, 128.7, 130.6, 130.9, 132.4, 132.8, 134.7, 136.4,
137.0, 138.8, 151.6, 160.5, 167.9, 196.1, 198.2. HRMS (ESI) caled for C27H23NO4 [M+H]™: 426.1705;

found: 426.1699.

10,10-Dimethyl-8-(p-tolyl)-10,11-dihydro-7H-benzo[b]naphtho[ 1,8-ef]azocine-7,12,13(8 H,9H)-trione

(3d): isolated yield = 95%; white powder; mp = 225-227 °C; IR cm’: 765, 808, 1302, 1357, 1653, 2341,



2360, 3030; 'H NMR (400 MHz, DMSO-dy) & 0.61 (s, 3H, CH3), 0.84 (s, 3H, CH3), 2.02 (d, /= 16.5
Hz, 1H, H-CH), 2.11-2.24 (m, 2H, CH>»), 2.32 (d, J=17.7 Hz, 1H, H-CH), 2.38 (s, 3H, CH3), 7.33-7.42
(m, 4H, arom), 7.66-7.77 (m, 3H, arom), 7.92 (d, /= 7.0 Hz, 1H, arom), 8.18 (t, J= 8.4 Hz, 2H, arom);
C NMR (100 MHz, DMSO-ds) 6 21.2,27.0,27.4,33.3,50.3, 126.6, 127.2, 127.3, 127.4, 127.7, 128.6,
130.5, 130.6, 132.4, 132.8, 134.8, 135.2, 136.2, 137.0, 138.7, 151.7, 168.0, 196.0, 198.3. HRMS (ESI)

calcd for C7H23NO5 [M+H]': 410.1756; found: 410.1751.

8-(3,4-Dimethylphenyl)-10,10-dimethyl-10,11-dihydro-7H-benzo[ b]naphtho[ 1,8-ef]lazocine-

7,12,13(8H,9H)-trione (3e): isolated yield = 95%; white powder; mp = 227-229 °C; IR cm™": 773, 833,
1302, 1356, 1627, 1660, 1677, 2955; "H NMR (400 MHz, DMSO-ds) § 0.60 (s, 3H, CH3), 0.84 (s, 3H,
CHs3), 2.02 (d, J=16.5 Hz, 1H, H-CH), 2.12-2.24 (m, 2H, CHa), 2.29 (s, 3H, CH3), 2.31 (s, 3H, CH3),
2-27-2.32 (d overlapped with CHj3 singnals, 1H, H-CH), 7.18 (dd, Ji = 7.9 Hz, J>» = 1.6 Hz, 1H, Aarom),
7.28 (s, 1H, arom), 7.34 (d, J = 8.0 Hz, 1H, arom) 7.66-7.76 (m, 3H, arom), 7.92 (d, /= 6.8 Hz, 1H,
arom), 8.18 (t, J = 8.5 Hz, 2H, arom); *C NMR (100 MHz, DMSO-ds) & 19.6, 19.9, 27.0, 27.4, 33.3,
50.3,124.7, 126.6, 127.2, 127.4, 127.6, 128.4, 128.5, 130.5, 130.9, 132.4, 132.8, 134.9, 135.4, 136.1,
137.1,137.4,138.2, 151.7, 168.0, 196.1, 198.3. HRMS (ESI) calcd for CosHosNOs [M+H]"™: 424.1913;

found: 424.1904.



8-(2,5-Dimethoxyphenyl)-10,10-dimethyl-10,11-dihydro-7H-benzo[b]naphtho[ 1,8-ef]azocine-

7,12,13(8H,9H)-trione (3f): isolated yield = 87%; white powder; mp >230 °C; IR cm™: 777, 1042, 1277,
1306, 1359, 1508, 1637, 1665, 1689, 2957; "H NMR (400 MHz, DMSO-ds) § 0.64 (s, 3H, CH3), 0.85
(s, 3H, CH3), 2.04 (d, /= 16.5 Hz, 1H, H-CH), 2.11-2.19 (m, 2H, CH,), 2.23 (d, J=17.6 Hz, 1H, H-
CH), 3.78 (s, 3H, OCHz), 3.92 (s, 3H, OCH3), 6.8 (broad peak, 1H, arom), 7.08 (dd, Ji = 9.0 Hz, J, =
3.1 Hz, 1H, arom), 7.22 (d, J= 9.0 Hz, 1H, arom) 7.68-7.79 (m, 4H, arom), 8.11-8.25 (m, 2H, arom);
C NMR (100 MHz, DMSO-ds) & 26.8, 27.6, 33.2, 50.3, 56.2, 57.0, 114.3, 115.2, 119.6, 126.7, 126.9,
127.3, 127.4,127.5, 128.0, 130.4, 132.3, 132.5, 132.9, 135.0, 135.9, 137.3, 149.7, 151.8, 153.8, 167.5,

195.9. HRMS (ESI) caled for CosHasNOs [M+H]'™: 456.1811; found: 456.1801.

Cl

8-(4-Chlorophenyl)-10,10-dimethyl-10,11-dihydro-7H-benzo[b]naphtho[1,8-¢ef]azocine-

7,12,13(8H,9H)-trione (3g): isolated yield = 92%; white powder; mp = 225-227 °C; IR cm™': 808, 1303,
1670, 2342, 2360, 2954; '"H NMR (400 MHz, DMSO-ds) § 0.60 (s, 3H, CH3), 0.85 (s, 3H, CH3), 2.03
(d, J=16.4 Hz, 1H, H-CH), 2.17-2.25 (m, 2H, CH>), 2.34 (d, J=17.7 Hz, 1H, H-CH), 7.53 (d, /= 8.5
Hz, 2H, arom), 7.67-7.73 (m, 3H, arom), 7.76 (d, J = 7.3 Hz, 2H, arom), 7.96 (d, J= 7.3 Hz, 1H, arom),

8.19 (t, J = 7.7 Hz, 2H, arom); *C NMR (100 MHz, DMSO-ds) § 27.1, 27.3, 33.3, 50.2, 126.7, 127.2,



127.3,127.8, 128.8, 129.4, 130.2, 130.8, 132.4, 132.9, 134.4, 136.6, 136.7, 136.8, 151.2, 168.0, 196.1,

198.1. HRMS (ESI) caled for CosH20CINO; [M+H]": 430.1210; found: 430.1202.

8-(4-Iodophenyl)-10,10-dimethyl-10,11-dihydro-7 H-benzo[b]naphtho[ 1,8-¢f]azocine-

7,12,13(8H,9H)-trione (3h): isolated yield = 94%; white powder; mp >230 °C; IR cm™: 764, 1646,
2341, 2359, 2955; 'H NMR (400 MHz, DMSO-dj) & 0.60 (s, 3H, CH3), 0.86 (s, 3H, CH3), 2.03 (d, J =
16.3 Hz, 1H, H-CH), 2.16-2.26 (m, 2H, CH»), 2.32 (d, J=17.5 Hz, 1H, H-CH), 7.31 (d, J = 8.2 Hz,
2H, arom), 7.68-7.73 (m, 1H, arom), 7.76 (d, J= 7.2 Hz, 2H, arom), 7.94-7.98 (m, 3H, arom), 8.19 (t,
J =17.9 Hz, 2H, arom); *C NMR (100 MHz, DMSO-d¢) & 27.1, 27.3, 33.3, 50.3, 95.1, 126.7, 127.2,
127.3, 127.8, 128.8, 129.7, 130.7, 132.4, 132.9, 134.5, 136.8, 136.9, 137.5, 138.9, 151.1, 167.9, 196.0,

198.1. HRMS (ESI) caled for Ca6H20NOsI [M+H]": 522.0566; found: 522.0554.

Cl

8-(2,4-Dichlorophenyl)-10,10-dimethyl-10,11-dihydro-7 H-benzo[b]naphtho[ 1,8-¢f]azocine-

7,12,13(8H,9H)-trione (3i): isolated yield = 92%; white powder; mp >230 °C; IR cm™: 769, 817, 1306,
1360, 1634, 1671, 2360, 2951; 'H NMR (400 MHz, DMSO-ds) § 0.69 (s, 3H, CHs), 0.82 (s, 3H, CH3),
2.08-2.15 (m, 3H, CH,+H-CH), 2.36 (d, /= 17.7 Hz, 1H, H-CH), 7.39 (d, J= 8.4 Hz, 1H, arom), 7.70-

Y



7.78 (m, 4H, arom) 7.85 (d, J= 6.7 Hz, 1H, arom), 8.00 (s, 1H, arom), 8.21 (d, /= 7.8 Hz, 2H, arom);
3C NMR (100 MHz, DMSO-ds) & 26.3, 27.8, 30.1, 50.2, 126.8, 127.3, 127.4, 127.6, 128.4, 129.7,
130.2,130.8,131.0, 132.4,133.9, 134.1, 134.2, 135.1, 136.1, 136.8, 150.7, 167.1, 196.0, 198.6. HRMS

(ESI) caled for C26H1oNOsCl, [M+H]": 464.0820; found: 464.0808.

Cl

8-(4-Chlorophenyl)-10,11-dihydro-7H-benzo[ b]naphtho[1,8-ef]azocine-7,12,13(8 H,9H)-trione  (3j):
isolated yield = 92%; white powder; mp = 229 °C; IR em’: 777, 1291, 1361, 1637, 1647, 1685, 1707,
1718, 2345, 2917; 'H NMR (400 MHz, DMSO-dy) § 1.68-1.82 (m, 2H, CH>), 1.96-2.19 (m, 2H, CH>),
2.20-2.32 (m, 2H, CH,), 7.51-7.59 (m, 2H, arom), 7.64-7.80 (m, 5H, arom), 7.98 (dd, J; = 7.8 Hz, J, =
0.8 Hz, 1H, arom), 8.14-8.24 (m, 2H, arom); *C NMR (100 MHz, DMSO-dy) § 20.9, 27.0, 36.9, 126.6,
127.2,127.3,127.8, 128.8, 129.3, 130.2, 130.7, 132.4, 132.8, 133.4, 134.3, 136.9, 137.0, 137.7, 153.3,

168.0, 196.0, 198.0. HRMS (ESI) caled for C24HsNO; [M+H]": 402.0897; found: 402.0891.

8-(3,4-Dimethylphenyl)-10,11-dihydro-7H-benzo[ b]naphtho[1,8-ef]azocine-7,12,13(8 H,9H)-trione
(3K): isolated yield = 95%; white powder; mp = 225-227 °C; IR ecm™: 779, 1295, 1361, 1637, 1653,

1693, 2341, 2360, 2962; "H NMR (400 MHz, DMSO-ds) 5 1.64-1.81 (m, 2H, CH,), 2.03-2.15 (m, 1H,



CH), 2.15-2.28 (m, 2H, CH>), 2.29 (s, 3H, CH3), 2.31 (s, 3H, CH3), 2.38-2.45 (m, 1H, CH), 7.20 (dd,
J1=7.5Hz,J,=2.2 Hz, 1H, arom), 7.29 (s, 1H, arom), 7.3 (d, /= 7.8 Hz, 1H, arom), 7.64-7.80 (m, 3H,
arom), 7.92 (d, J= 6.7 Hz, 1H, arom), 8.18 (t, J = 7.6 Hz, arom); *C NMR (100 MHz, DMSO-dy) &
19.6,19.9,20.9,27.1, 37.0, 124.6, 126.6, 127.2, 127.3,127.7, 128.2, 128.5, 130.5, 131.0, 132.4, 132.7,
134.8,135.8,137.0, 137.1, 137.4, 138.3, 153.9, 168.1, 196.0, 198.5. HRMS (ESI) calcd for C26H21NO3

[M+H]": 396.1600; found: 396.1592.

8-(4-Iodophenyl)-10,11-dihydro-7H-benzo[b]naphtho[ 1,8-ef]lazocine-7,12,13(8 H,9 H)-trione @3D):
isolated yield = 90%; white powder; mp >230 °C; IR cm: 797, 1004, 1651, 2341, 2359, 2871, 3052;
"HNMR (400 MHz, DMSO-d;s) § 1.66-1.85 (m, 2H, CH>), 2.04-2.16 (m, 1H, H-CH), 2.18-2.33 (m, 2H,
CH»), 2.39-2.47 (m, 1H, H-CH), 7.33 (d, J = 8.2 Hz, 2H, arom), 7.60-7.80 (m, 3H, arom), 7.90-7.80
(m, 3H, arom), 7.86-8.01 (m, 3H, arom), 8.19 (t, J = 6.8 Hz, 2H, arom); *C NMR (100 MHz, DMSO-
ds) 8 20.8, 27.0, 36.9, 95.0, 126.6, 127.2, 127.3, 127.8, 128.7, 129.6, 130.7, 132.4, 132.8, 134.3, 136.9,
137.7,137.9, 139.0, 153.2, 167.9, 196.0, 198.3. HRMS (ESI) calcd for Co4H16NOsI [M+H]": 494.253;

found: 494.0242.

Cl



8-(2,4-Dichlorophenyl)-10,11-dihydro-7H-benzo[b]naphtho[1,8-ef]azocine-7,12,13(8 H,9H)-trione

(3m): isolated yield = 90%; white powder; mp >230 °C; IR cm-1: 769, 811, 1127, 1644, 2349, 2359,
2889, 3089; "H NMR (400 MHz, DMSO-dj) & 1.60-1.86 (m, 2H, CH>), 2.06-2.29 (m, 3H, CH,), 2.41-
2.49 (m, 1H, H-CH), 7.42 (d, J = 8.3 Hz, 1H, arom), 7.65-7.80 (m, 3H, arom), 7.78 (d, /= 7.2 Hz, 2H,
arom),7.85 (d, J = 6.8 Hz, 1H, arom), 8.00 (brs, 1H, arom), 8.21 (d, J = 8.0 Hz, 2H, arom); *C NMR
(100 MHz, DMSO-dps) 6 20.6, 26.3, 36.9, 126.7, 127.3, 127.4, 127.7, 128.5, 129.8, 130.3, 130.7, 131.0,
132.4,132.8, 133.8, 134.1, 134.7, 135.1, 136.8, 136.9, 152.9, 167.2, 196.02, 198.8. HRMS (ESI) calcd

for CosHsNO;Cl [M+H]": 436.0507; found: 436.0497.

8-(Naphthalen-1-y1)-10,11-dihydro-7H-benzo[b]naphtho[ 1,8-ef]lazocine-7,12,13(8 H,9H)-trione  (3n):
isolated yield = 90%; white powder; mp >230 °C; IR cm™: 793, 1015, 1191, 1295, 1363, 1610, 1634,
1661, 1690, 2358, 2873, 3050; The 'H NMR (400 MHz, DMSO-dj) spectra of this compound shows
the existence of two of diastereomers (conformers) which their ratio was calculated from the integrals
of the relative peaks as 1:0.21; 6 1.45-1.82 (m, 2.4H, CH, of major and minor conformers), 1.89-2.08
(m, 1.2H, H-CH of both conformers), 2.10-2.31 (m, 2.42H, CH; of both conformers), 2.54-2.64 (m,
1.21H, H-CH of both conformers), 7.58 (d, J = 6.9 Hz, 1H, arom), 7.63-7.95 (m, 7.26H, arom), 7.97-
8.33 (m, 7.47H, arom); *C NMR (100 MHz, DMSO-d) § 20.5, 20.8, 26.7, 27.0, 36.9, 122.4, 122.7,
125.5, 126.6, 126.6, 126.7, 126.8, 127.2, 127.3, 127.4, 127.5, 127.8, 127.9, 128.1, 128.4, 128.7, 128.9,
129.1, 129.2, 130.1, 130.2, 130.3, 130.6, 130.9, 131.7, 132.3, 132.5, 132.7, 132.8, 134.4, 134.5, 134.7,
134.9, 135.1, 135.2, 136.5, 137.0, 137.4, 154.2, 154.3, 168.1, 170.9, 196.2, 199.0. HRMS (ESI) calcd

for C,sH1oNO; [M+H]": 418.1443; found: 418.1439.



10,10-Dimethyl-8-(naphthalen-1-yl)-10,11-dihydro-7H-benzo[ b naphtho[ 1,8-ef]azocine-

7,12,13(8H,9H)-trione (30): isolated yield = 88%; white powder; mp >230 °C; IR cem’': 770, 805, 1313,
1357, 1680, 1633, 1666, 1680, 2360, 2952; The 'H NMR (400 MHz, DMSO-ds) spectra of this
compound shows the existence of two of diastereomers (conformers) which their ratio was calculated
from the integrals of the relative peaks as 1:0.18; & 0.60 (s, 0.57H, CH;3 of minor conformer), 0.64 (s,
0.57H, CHj3 of minor conformer), 0.67 (s, 3H, CH; of major conformer), 0.74 (s, 3H, CH3 of major
conformer), 1.80-2.03 (m, 1.5H, H-CH of minor and major conformers), 2.03-2.20 (m, 2.38H, H-CH;
of minor and major conformers), 3.31-2.49 (m, 1H, H-CH of major conformer), 7.57 (d, J = 7.2 Hz,
1H, arom), 7.65-7.77 (m, 3.55H, arom), 7.78-7.90 (m, 3.73H, arom), 8.06 (/= 6.9 Hz, 1H, arom) 8.13
(d, J=9.3 Hz, 2H, aqrom), 8.02-8.16 (m, 0.54H, arom), 8.18 (d, J= 8.5 Hz, 1H, arom), 8.23 (d, /= 8.1
Hz, 2H, arom), 8.17-8.26 (m, 0.55H, arom); *C NMR (100 MHz, DMSO-ds) § 26.0, 27.0, 27.6, 28.0,
32.8,32.9,49.9,50.3, 56.5, 122.7, 125.4, 125.5, 126.4, 126.8, 127.2, 127.4, 127.5, 127.7, 127.8, 128.5,
128.6, 128.8, 129.1, 129.3, 130.1, 130.3, 130.9, 132.5, 132.7, 132.8, 133.0, 134.4, 134.6, 134.7, 135.9,
137.0 151.9, 168.0, 196.1, 198.8. HRMS (ESI) calculated for C30H23NO; [M+H]": 446.1756; found:

446.1748.

8-Ethyl-10,10-dimethyl-10,11-dihydro-7H-benzo[b]naphtho[1,8-¢f]azocine-7,12,13(8 H,9H)-trione

(3p): isolated yield = 85%; white powder; mp = 226-228 °C; IR cm™: 669, 1284, 1634, 1689, 2341,

R



2359, 2959; "H NMR (400 MHz, DMSO-ds) 8 0.57 (s, 3H, CHz), 1.00 (s, 3H, CHs), 1.18 (t, /= 6.9 Hz,
3H, CHs), 1.96 (d, J= 16.5 Hz, 1H, H-CH), 2.21-2.32 (m, 2H, CH,), 2.86 (d, J= 17.5 Hz, 1H, H-CH),
3.54 (m, 1H, H-CHEY), 4.06 (dq, J;= 14.1 Hz, J,= 7.1 Hz, 1H, H-CHEY), 7.59 (d, J= 6.9 Hz, 1H, arom),
7.63-7.70 (m, 3H, arom), 8.05-8.22 (m, 2H, arom); '*C NMR (100 MHz, DMSO-ds) & 12.9, 26.9, 28.0,
33.6, 50.3, 126.5, 127.2, 127.3, 127.8, 128.6, 130.4, 132.3, 132.8, 135.1, 136.2, 137.0, 152.2, 167.1,
196.1, 197.7. 136.1, 136.8, 150.7, 167.1, 196.0, 198.6. HRMS (ESI) calcd for C2,HaNOs [M+H]":

348.1600; found: 348.1593.

8,10,10-Trimethyl-10,11-dihydro-7H-benzo[b]naphtho[ 1,8-ef]lazocine-7,12,13(8H,9H)-trione  (3q):
isolated yield = 85%; white powder; mp = 222-224 °C; IR cm™: 777, 1362, 1636, 1684, 2342, 2360,
2957; '"H NMR (400 MHz, DMSO-dj) § 0.57 (s, 3H, CH3), 1.00 (s, 3H, CH3), 1.97 (d, J=16.4 Hz, 1H,
H-CH), 2.17-2.36 (m, 2H, CH>), 2.88 (d, /= 17.5 Hz, 1H, H-CH), 3.35 (s, 3H, CH3), 7.59-7.73 (m, 5H,
arom), 8.13 (dd, J;= 8.1 Hz, J2= 1.2 Hz, 1H, arom), 8.16 (dd, J;= 7.8 Hz, J2= 1.8 Hz, 1H, arom); *C
NMR (100 MHz, DMSO-dy) & 26.8, 28.0, 33.2, 33.6, 50.3, 126.4, 127.1, 127.3, 127.8, 129.1, 130.6,
132.4, 132.9, 134.8, 135.3, 137.1, 153.5, 167.6, 196.1, 197.6. HRMS (ESI) calcd for C>;Hi9sNO;

[M+H]": 334.1443; found: 334.1439.
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Benzyl (E)-2-(3,4-dimethylphenyl)-3-methyl-1,5-dioxo-2,5-dihydro-1H-naphtho[1,8-cd]azocine-4-
carboxylate (3r): isolated yield = 94%; white powder; mp >230 °C; IR cm™: 778, 818, 1224, 1251,
1509, 1644, 1658, 1686, 1719, 2341, 2360, 2956, 3006; The 'H NMR (400 MHz, DMSO-d;) spectra
of this compound shows the existence of two of diastereomers (conformers) which their ratio was
calculated from the integrals of the relative peaks as 1:0.2; 6 1.91 (s, 0.59H, CH3 of minor conformer),
2.12 (s, 3H, CH; of major conformer), 2.14 (s, 1.2H, 2*CH3 of minor conformer), 2.28 (s, 3H, CH; of
major conformer), 2.30 (s, 3H, CH3 of major conformer), 4.92 (d, J = 12.4 Hz, 1H, H-CH of major
conformer), 4.99 (d, J = 12.4 Hz, 1H, CH;, of major conformer), 5.19 (s, 0.42H, CH, of minor
conformer), 6.19 (dd, J;= 8.0 Hz, J,=2.0 Hz, 0.21H, arom), 6.28 (d, J=2.0 Hz, 0.21H, arom), 6.93-7.08
(m, 2.12H, arom), 7.09-7.17 (m, 0.49H, arom), 7.18-7.45 (m, 6.65H, arom), 7.53-7.64 (m, 2H, arom),
7.74 (t, J= 8.0 Hz, 1H, arom), 7.84-8.02 (m, 1.59H, arom), 8.14-8.27 (m, 2H, arom), 8.37 (dd, J,= 7.2
Hz, J,=1.2 Hz, 0.53H, arom), 8.52 (dd, J;= 8.4 Hz, J,=1.2 Hz, 0.53H, arom); '*C NMR (100 MHz,
DMSO-ds) 6 18.2,18.7,19.2,19.6,19.8,19.9, 66.8, 67.7,85.3, 116.4, 120.3, 124.8, 126.4, 127.3, 127 4,
127.5,127.8,127.9, 128.3, 128.4, 128.5, 128.5, 128.6, 128.6, 128.7, 128.8, 129.0, 130.4, 130.5, 130.7,
130.8, 131.1, 132.2, 132.4, 132.6, 133.0, 134.8, 135.4, 135.6, 135.7, 135.8, 136.2, 137.3, 137.4, 138.0,
147.3, 149.5, 161.9, 165.5, 166.2, 167.1, 189.8, 196.7. HRMS (ESI) calcd for C3H2sNO4 [M+H]":

476.1784; found: (No expected molecular ion was observed).

MeO

Benzyl(E)-2-(4-methoxyphenyl)-3-methyl-1,5-dioxo-2,5-dihydro-1H-naphtho[1,8-cd]azocine-4-

carboxylate (3s): isolated yield = 92%; white powder; mp >230 °C; IR cm™: 778, 818, 1061, 1224,
1251, 1509, 1644, 1648, 1686, 1719, 2360, 2956, 3033; The '"H NMR (400 MHz, DMSO-ds) spectra of
this compound shows the existence of two of diastereomers (conformers) which their ratio was
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calculated from the integrals of the relative peaks as 1:0.2; & 1.94 (s, 0.6H, CH3 of minor conformer),
2.12 (s, 3H, CH3 of major conformer), 3.70 (s, 0.6H, OCH3 of minor conformer), 3.82 (s, 3H, CHs,
OCHj3 of major conformer), 4.93 (d, J = 12.4 Hz, 1H, CH; of major conformer), 5.00 (d, /= 12.4 Hz,
1H, CH; of major conformer), 5.19 (s, 0.4 H, CH; of minor conformer), 6.45 (dd, J;= 6.6 Hz, J,=2.0
Hz, 0.4H, arom), 6.86 (dd, J,;= 6.8 Hz, J,=2.0 Hz, 0.4H, arom), 6.93-7.00 (m, 2H, arom), 7.08-7.18 (m,
2.42H, arom), 7.23-7.27 (m, 0.6H, arom), 7.28-7.36 (m, 3H, arom), 7.41-7.48 (m, 2.H, arom), 7.56 (d,
J=7.6 Hz, 1H, arom), 7.59 (d, J= 7.2 Hz, 1H, arom), 74 (t, J= 7.2 Hz, 1H, arom), 7.86-7.92 (m+dd, J,;=
7.2 Hz, J,= 0.8 Hz, 1.4H, arom), 8.14-8.24 (m, 2H, arom), 8.37 (dd, J,= 7.2 Hz, J,= 1.2 Hz, 0.4H, arom),
8.52 (dd, Ji= 8.0 Hz, J,= 1.2 Hz, 0.4H, arom); *C NMR (100 MHz, DMSO-de) § 18.1, 18.7, 55.6, 55.9,
66.8, 67.6, 114.7, 115.2, 120.9, 126.4, 127.3, 127.8, 127.4, 127.5, 127.8, 128.3, 128.4, 128.5, 128.6,
128.7, 128.8, 128.8, 128.9, 129.0, 130.5, 130.6, 131.0, 132.4, 132.6, 133.0, 134.7, 135.4, 135.6, 135.7,
142.3, 149.5, 156.5, 159.4, 161.9, 165.6, 166.4, 167.2, 189.8, 196.8. HRMS (ESI) calcd for C30H23NOs

[M+H]": 478.1674; found: 478.1574.

Isobutyl (E)-2-(3,4-dimethylphenyl)-3-methyl-1,5-dioxo-2,5-dihydro-1H-naphtho[ 1,8-cd]azocine-4-
carboxylate (3t): isolated yield = 90%; white powder; mp >230 °C; IR cm™: 780, 1064, 1233, 1324,
1501, 1644, 1661, 1686, 1717, 2360, 2890, 2962; The 'H NMR (400 MHz, DMSO-dj) spectra of this
compound shows the existence of two of diastereomers (conformers) which their ratio was calculated
from the integrals of the relative peaks as 1:0.2; 6 0.60 (d, J = 6.8 Hz, 3H, CH; of major conformer),
0.66-0.80 (m+d, J = 6.8 Hz, 3.5H, CH3 of major and minor conformers), 1.65 (two overlapped septets,
J=6.8 Hz, 1.11H, CH of major and minor conformers), 1.90 (s, 0.33H, CH3 of minor conformer), 2.12

(s, 3H, CH3 of major conformer), 2.14 (s, 0.6H, CH3 of minor conformer), 2.28 (s, 3H, CH3 of major
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conformer), 2.30 (s, 3H, CH3 of major conformer), 3.60-3.74 (m, 2H, CH, of major conformer), 3.88
(d, J= 6.0 Hz, CH; of minor conformer), 6.20 (d, J= 7.6 Hz, 0.11H, arom), 6.3 (s, 0.11H, arom), 7.03
(s, 0.11H, arom), 7.11-7.45 (m, 3H, arom), 7.68-7.93 (m, 4H, arom), 8.18 (d, J= 8.4 Hz, 1H, arom),
8.21 (d, J= 7.6 Hz, 1H, arom), 8.38 (d, J= 7.6 Hz, 0.33H, arom), 8.52 (d, J= 8.4 Hz, 0.33H, arom); "*C
NMR (100 MHz, DMSO-ds) 6 19.1, 19.2, 19.4, 20.1, 24.4, 27.8, 28.0, 30.7, 71.6, 107.3, 117.0, 120.7,
126.8, 127.5, 129.6, 129.9, 131.1, 131.9, 135.1, 136.6, 137.5, 168.4, 170.9. HRMS (ESI) calcd for

CasHxsNO4 [M+H]": 442.1940; found: (No expected molecular ion was observed).
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1 Title 190131-Sample
3.10.fid
2 Comment 190131-Sample
3
3 Origin Bruker BioSpin
GmbH
4 Owner nmr
5 Instrument spect
6 Author
7 Solvent DMSO
8 Temperature 297.0
9 Pulse Sequence zg30
10 Experiment 1D
11 Probe Z2108618_0166
HNMR Spectrum of Compound 3a (PA BBO 40051
BBF-H-D-05 Z
PLUS)
12 Number of Scans 16
13 Receiver Gain 71.8
14 Relaxation Delay 1.0000
15 Pulse Width 14.0000
16 Presaturation
Frequency
17 Acquisition Time 4.0894
18 Acquisition Date 2019-01-31T11:
22:56
19 Modification 2019-01-31T16:
Date 52:58
20 Class
21 Spectrometer 400.13
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1 Title 190208-
Sample 3-
CNMR.10.fid
2 Comment 190208-
CNMR Spectrum of Compound 3a Sample 3-
CNMR
3 Origin Bruker BioSpin
GmbH
4 Owner nmr
5 Instrument spect
6 Author
7 Solvent DMSO
8 Temperature 298.1
9 Pulse zgpg30
Sequence
10 Experiment 1D
11 Probe Z2108618_016
6 (PA BBO
400S1 BBF-H-
D-05 Z PLUS)
12 Number of 4285
Scans
13 Receiver Gain 114.0
14 Relaxation 2.0000
Delay
15 Pulse Width 9.0000
16 Presaturation
Frequency
17 Acquisition 1.3631
Time
18 Acquisition 2019-02-08T1
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19 Modification 2019-02-08T2
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! 21 Spectrometer 100.62
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2 Comment 190128-
Sample 2-
HNMR
3 Origin Bruker BioSpin
GmbH
4 Owner nmr
5 Instrument spect
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7 Solvent DMSO
8 Temperature 296.4
9 Pulse zg30
Sequence
10 Experiment 1D
HNMR Spectrum of Compound 3b 11 Probe 7108618_016
6 (PA BBO
400S1 BBF-H-
D-05 Z PLUS)
12 Number of 16
Scans
13 Receiver Gain 80.6
14 Relaxation 1.0000
Delay
15 Pulse Width 14.0000
16 Presaturation
Frequency
17 Acquisition 4.0894
Time
18 Acquisition 2019-01-28T1
Date 2:23:30
19 Modification 2019-01-28T1
Date 7:53:32
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4 Owner nmr
CNMR Spectrum of Compound 3b 5 Instrument spect
6 Author
7 Solvent DMSO
8 Temperature 297.6
9 Pulse zgpg30
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10 Experiment 1D
11 Probe Z2108618_016
6 (PA BBO
400S1 BBF-H-
D-05 Z PLUS)
12 Number of 4219
Scans
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Delay
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16 Presaturation
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Time
18 Acquisition 2019-02-03T1
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Class
Spectrometer 400.13
Frequency
Spectral Width 8012.8
Lowest -1535.6
" Frequency
' Nucleus 1H
Il ] 25 Acquired Size 32768
MA,J 26 Spectral Size 65536
FS'SS 1 [ ATS [
—oOOoOND N Tol e lsa) N o
Qe 1o Q — QQQo QQ
N—= MMM ™M — N — [sp el
T T T T T T T T T T T T T T T T T T
8 7 6 5 4 3 2 1 -1 -2 -3




o~ 0 Isa) ~ NYT T MAONLIOOOLNONOQ ®© WO
0 N o)} — o—HoNTYTOoOMAOANNOMST MM — YO NOfhoNONNO
oM (o] (@) NANOVONSTONNOOOWLWLOALN O - - [e)] MU NEKO 0O O N O O
~N o)) < INCOAOAMMNOMOOWOWOWOM—AOOLNN M NN—OONNWOO®Y
0 O ~N o A0 OOTANOSONNNGA T M Q NN =RV T ANANT O
[e) o)} (o) (e} moommoemoemoemoenm o aAadaNANANAN ~ — LN OO O™ MIN O
— — — A A A A A A A A A A A A A A N nT <FIFMmoeoommmonmaAaNN
\/ | | | = f————" | SN
Parameter Value
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2 Comment 190210-Sample
7-CNMR
3 Origin Bruker BioSpin
CNMR Spectrum of Compound 3c GmbH
4 Owner nmr
5 Instrument spect
6 Author
7 Solvent DMSO
8 Temperature 298.5
9 Pulse Sequence zgpg30
10 Experiment 1D
11 Probe Z108618_0166
(PA BBO 40051
BBF-H-D-05 Z
PLUS)
12 Number of 3358
Scans
13 Receiver Gain 90.5
14 Relaxation Delay 2.0000
15 Pulse Width 9.0000
16 Presaturation
Frequency
17 Acquisition Time 1.3631
18 Acquisition Date 2019-02-10T15:
23:38
19 Modification 2019-02-10T20:
Date 53:40
20 Class
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Frequency
22 Spectral Width  24038.5
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1 Title 190131-Sample
4.10.fid
2 Comment 190131-Sample 4
3 Origin Bruker BioSpin GmbH
4 Owner nmr
5 Instrument spect
6 Author
7 Solvent DMSO
8 Temperature 297.0
9 Pulse zg30
Sequence
10 Experiment 1D
11 Probe Z108618_0166 (PA
BBO 400S1 BBF-H-
HNMR Spectrum of Compound 3d D-05 Z PLUS)
12 Number of 16
Scans
13 Receiver Gain 71.8
14 Relaxation 1.0000
Delay
| 15 Pulse Width 14.0000
16 Presaturation
Frequency
| | 17 Acquisition 4.0894
Time
18 Acquisition 2019-01-31T11:28:16
Date
19 Modification 2019-01-31T16:58:18
Date
20 Class
21 Spectrometer 400.13
Frequency
| 22 Spectral 8012.8
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23 Lowest -1535.6
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4-CNMR.10.fid
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4-CNMR
3 Origin Bruker BioSpin
GmbH
CNMR Spectrum of Compound 3d
4 Owner nmr
5 Instrument spect
6 Author
7 Solvent DMSO
8 Temperature 299.0
9 Pulse Sequence zgpg30
10 Experiment 1D
11 Probe Z108618_0166
(PA BBO 400S1
BBF-H-D-05 Z
PLUS)
12 Number of 4044
Scans
13 Receiver Gain 80.6
14 Relaxation Delay 2.0000
15 Pulse Width 9.0000
16 Presaturation
Frequency
17 Acquisition Time 1.3631
18 Acquisition Date 2019-02-09T13:
04:38
19 Modification 2019-02-09T18:
Date 34:40
20 Class
21 Spectrometer 100.62
Frequency
22 Spectral Width  24038.5
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/ H/ / 8 Temperature 296.8
9 Pulse zg30
Sequence
10 Experiment 1D
11 Probe Z108618_016
6 (PA BBO
400S1 BBF-H-
HNMR Spectrum of Compound 3e D-05 Z PLUS)
12 Number of 16
Scans
13 Receiver Gain 80.6
14 Relaxation 1.0000
Delay
15 Pulse Width 14.0000
16 Presaturation
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17 Acquisition 4.0894
Time
18 Acquisition 2019-01-31T1
Date 1:52:10
19 Modification 2019-01-31T1
Date 7:22:12
| 20 Class
| 21 Spectrometer 400.13
Frequency
22 Spectral Width 8012.8
23 Lowest -1535.6
' Frequency
' | | 24 Nucleus 1H
I ! 'I 25 Acquired Size 32768
U U{ 26 Spectral Size 65536
Ry LS by
NN O— 0N O oo
L R=RaN=R=R=) sE=R=] S o
R e g N — [SXs)
T T T T T T T T T T T T T T T T T T T T T T T
15 14 13 10 9 8 7 6 5 4 3 2 1 0 -1 -2 -3

f1 (ppm)




—\ o ) CONOUMNMNEHMANOOTINLLNNOWOM
™M © [oa) nTnwFooN—"TOTWNM N OAN T — NS M O
N LN TATNONINOOMAN — = 00 0t O © ONT =
N Qo S NANTooMmMaNnmMmOlinY ©m—~ WYY =4 QYT K| % Parameter Value
0 O 0 AFONNOINTANSOSOBONNNO T M Mo oaln
[e) )] O mommommomomonmonmnenmommmaaNaNaNNaNNaN AN o o NN [e) ] )] N
— — e IR [ S Qi i el R R R R R e E LN MmN N — 1 Title 190216-
|/ | re——— NV Sample 12-
CNMR.10.fid
2 Comment 190216-
Sample 12-
CNMR
3 Origi Bruker BioSpi
CNMR Spectrum of Compound 3e rigin ruker Blospin
GmbH
4 Owner nmr
5 Instrument spect
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8 Temperature 298.7
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10 Experiment 1D
11 Probe Z108618_0166
(PA BBO
400S1 BBF-H-
D-05 Z PLUS)
12 Number of 4347
Scans
13 Receiver Gain 80.6
14 Relaxation 2.0000
Delay
15 Pulse Width 9.0000
16 Presaturation
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17 Acquisition 1.3631
Time
18 Acquisition 2019-02-16T1
Date 2:06:52
19 Modification 2019-02-16T1
Date 7:36:54
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OOOOOOGDGJOOOOI\I\I\I\L\)I\I\I\L\L\DL\L\L\ mommmaNANANANNANNANNNANNO o |
B e —— |/ | SN m——m—— Parameter Value
1 Title 190201-
Sample 16-
HNMR.10.fid
2 Comment 190201-
Sample 16-
HNMR
3 Origin Bruker
BioSpin
GmbH
4 Owner nmr
( 5 Instrument spect
6 Author
7 Solvent DMSO
8 Temperature 296.6
9 Pulse zg30
HNMR Spectrum of Compound 3f Sequence
10 Experiment 1D
11 Probe Z108618_01
| 66 (PA BBO
400S1 BBF-
H-D-05 zZ
PLUS)
12 Number of 16
Scans
13 Receiver Gain 161.0
14 Relaxation 1.0000
Delay
15 Pulse Width 14.0000
16 Presaturation
Frequency
' 17 Acquisition 4.0894
Time
18 Acquisition 2019-02-01T
Date 08:55:45
19 Modification 2019-02-01T
' Date 14:25:46
20 Class
21 Spectrometer 400.13
|I | Frequency
22 Spectral 8012.8
UJ Width
23 Lowest -1535.6
Frequency
L A = LS 24 Nucleus 1H
'5_ 593 g; Y 83 25 Acquired Size 32768
NY ——O ;M ™M 26 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T T T
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 -2 -3

f1 (ppm)




— o~ MOLNOINAINMONNOTITO M
= A N PR ETNTROTY RSN 8B RMA 8a3 RN P t val
a N QRN MoooaunmMmT oI NaqYInamM — N O < N arameter alue
7 ~N M OANLLLANNNOSONNNWO O G LA S =M =N 1 Title 190217-
[e)] (o] mmsreommommmonaAaNaNaAaNdNANAN A~ - N O O MmN O
— — HorH A A A A A A A A A A A LN LN N M AN AN Sample16—
NI A N P [ RN CNMR.10.fid
2 Comment 190217-
Sample 16-
CNMR
3 Origin Bruker BioSpin
GmbH
4 Owner nmr
CNMR Spectrum of Compound 3f
5 Instrument spect
6 Author
7 Solvent DMSO
8 Temperature 298.5
9 Pulse zgpg30
Sequence
10 Experiment 1D
11 Probe Z108618_016
6 (PA BBO
400S1 BBF-H-
D-05 Z PLUS)
12 Number of 4342
Scans
13 Receiver Gain 128.0
14 Relaxation 2.0000
Delay
15 Pulse Width 9.0000
16 Presaturation
Frequency
17 Acquisition 1.3631
Time
18 Acquisition 2019-02-17T1
Date 2:29:36
19 Modification 2019-02-17T1
Date 7:59:38
20 Class
21 Spectrometer 100.62
Frequency
22 Spectral Width 24038.5
23 Lowest -1958.4
Frequency
| 24 Nucleus 13C
| - | I N 25 Acquired Size 32768
I I ol ‘n il ! I ‘L 26 S :
pectral Size 65536
| S I TR T N I L
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
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1 Title 190131-
Sample
8.10.fid
2 Comment 190131-
Sample 8
3 Origin Bruker
BioSpin GmbH
4 Owner nmr
5 Instrument spect
6 Author
7 Solvent DMSO
8 Temperature 297.1
9 Pulse zg30
HNMR Spectrum of Compound 3g Sequence
10 Experiment 1D
11 Probe Z108618_01
66 (PA BBO

400S1 BBF-H-
D-05 Z PLUS)

12 Number of 16

Scans
13 Receiver Gain 80.6
14 Relaxation 1.0000
Delay

15 Pulse Width 14.0000
16 Presaturation

Frequency

17 Acquisition 4.0894
Time

18 Acquisition 2019-01-31T
Date 11:42:41

19 Modification 2019-01-31T
Date 17:12:44

20 Class

21 Spectrometer 400.13
Frequency

22 Spectral 8012.8
Width

23 Lowest -1535.6
Frequency

24 Nucleus 1H

25 Acquired Size 32768
26 Spectral Size 65536

T T T T T T T T T T T T T T T T T T
7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)




o o~ MO T I N—TAATO AL MmN T
— o~ NANOVAOANNOOTANMYT —Lhom OUOUMAOAMWOLIN O M
<+ WO ™~ AOTOVOMINAANNANYTNNO ®© N NS WOOooAN W
— O o)) A ONWNMYTTOOMNATONNANO NnmaNoOoOONST NN
0 O N SOV OTOANOSHONNN O N faYI Mmoo
a > © nmnMmmMmMmmnmmmmmNNNNNN oowml\,\
— — o o o o o o o o o o n < <+ MmmMmmomomaAaN N
Parameter Value
1 Title 190213-Sample
8-CNMR.10.fid
2 Comment 190213-Sample
CNMR Spectrum of Compound 3g 8-CNMR
3 Origin Bruker BioSpin
GmbH
4 Owner nmr
5 Instrument spect
6 Author
7 Solvent DMSO
8 Temperature 298.7
9 Pulse Sequence zgpg30
10 Experiment 1D
11 Probe Z108618_0166
(PA BBO 400S1
BBF-H-D-05 Z
PLUS)
12 Number of 3400
Scans
13 Receiver Gain 144.0
14 Relaxation Delay 2.0000
15 Pulse Width 9.0000
16 Presaturation
Frequency
17 Acquisition Time 1.3631
18 Acquisition Date 2019-02-13T15
:12:49
19 Modification 2019-02-13T20
Date :42:52
20 Class
21 Spectrometer 100.62
Frequency
22 Spectral Width 24038.5
23 Lowest -1958.4
I Frequency
| 24 Nucleus 13C
I | I pinn 1] th I ! 25 Acquired Size 32768
i J i l l 26 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)



N 0 N o MNoOLLANOS q NO—=ONANNL N D <
BB R R ERn IR E R, 5 N559855888 2 2
N QAANNNNOOM® P WM MHOHNN—OO © Parameter Value
0 0 © NININININININNN o NN AN ANANANANANANN o o
TV Nl I 111 Title 190131-
Sample
13.10.fid
2 Comment 190131-
Sample 13
3 Origin Bruker
BioSpin GmbH
4 Owner nmr
5 Instrument spect
6 Author
7 Solvent DMSO
8 Temperature 296.7
9 Pulse zg30
Sequence
10 Experiment 1D
f d h 11 Probe Z2108618_016
HNMR rum mpoun 6 (PA BBO
Spectrum of Compound 3 olbaBEO
D-05 Z PLUS)
12 Number of 16
Scans
13 Receiver Gain 114.0
14 Relaxation 1.0000
Delay
15 Pulse Width 14.0000
16 Presaturation
Frequency
17 Acquisition 4.0894
Time
18 Acquisition 2019-01-31T
Date 11:57:13
19 Modification 2019-01-31T
Date 17:27:14
20 Class
21 Spectrometer 400.13
Frequency
' 22 Spectral 8012.8
Width
| | | 23 Lowest -1535.6
Frequency
Lo | 24 Nucleus 1H
i by ' o 25 Acquired Size 32768
' J’k ! ' 26 Spectral Size 65536
St d i) A o
O N OO < 0 - o - o
Qoo < QQeQ Q Q
ANM — [q\] ~— N — ™M ™M
T T T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

f1 (ppm)



om < THOANMNOAMWOOOIT T I
O < M MONONOORNHAANYT OO ™~ — o N — O
0 N O NTOOVOORDAANMOAODAN o)) — [¥o) N T
Qo «© HQnAONTOoMNNNNANA QO N S n n—=o
0 O ~N AONOVOUTANNOADONNN O — N — Mmoo
22 = 200828208088 aS a 2 g 9RKN Parameter Value
\/ | =\ b—————"" N Title 190216-Sample 13-
CNMR.10.fid
2 Comment 190216-Sample 13-
CNMR
3 Origin Bruker BioSpin GmbH
4 Owner nmr
5 Instrument ect
CNMR Spectrum of Compound 3h stru spec
6 Author
7 Solvent DMSO
8 Temperature 298.9
9 Pulse zgpg30
Sequence
10 Experiment 1D
11 Probe Z108618_0166 (PA
BBO 400S1 BBF-H-
D-05 Z PLUS)
12 Number of 4220
Scans
13 Receiver Gain 114.0
14 Relaxation 2.0000
Delay
15 Pulse Width 9.0000
16 Presaturation
Frequency
17 Acquisition 1.3631
Time
18 Acquisition 2019-02-16T16:16:10
Date
19 Modification 2019-02-16T21:46:12
Date
20 Class
21 Spectrometer 100.62
Frequency
22 Spectral 24038.5
Width
23 Lowest -1958.4
Frequency
24 Nucleus 13C
25 Acquired Size 32768
| | | : 26 Spectral Size 65536
|l | ! lu ol IAI_Ui ! ! | |
L. I ] S AL \ |
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)



NOTANWLLMMN O T 0 NN O D o ©
MMONOTOOVO N NOWMOWN 0 O
NOOINTOOMANOO® oM N —
NANORAEANMNNMNNTM neem - @« © Parameter Value
COOVOOOMNMNINININININNDN aNANANAN AN o o
e\ ~& & \/ 1 Title 190131-
Sample
6.10.fid
2 Comment 190131-
Sample 6
3 Origin Bruker BioSpin
GmbH
4 Owner nmr
5 Instrument spect
6 Author
/} f / 7 Solvent DMSO
8 Temperature 297.0
9 Pulse zg30
Sequence
10 Experiment 1D
11 Probe Z108618_016
6 (PA BBO
400S1 BBF-H-
HNMR Spectrum of Compound 3i D-05 2 PLUS)
12 Number of 16
Scans
13 Receiver Gain 80.6
14 Relaxation 1.0000
Delay
15 Pulse Width 14.0000
16 Presaturation
Frequency
17 Acquisition 4.0894
Time
18 Acquisition 2019-01-31T1
Date 1:33:11
19 Modification 2019-01-31T1
Date 7:03:14
20 Class
21 Spectrometer 400.13
Frequency
22 Spectral Width 8012.8
23 Lowest -1535.6
Frequency
24 Nucleus 1H
25 Acquired Size 32768
26 Spectral Size 65536
S LN (ABY
o—oan Y — — O
SO0 S ®w® oo o
N MmO — M [sal @\l
T T T T T T T T T T T T T T T T T T T T T T
16 15 14 13 10 9 8 7 6 5 3 2 1 0 -1 -2 -3

f1 (ppm)
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Parameter Value
1 Title 190210-Sample
6-CNMR.10.fid
. 2 Comment 190210-Sample
CNMR Spectrum of Compound 3i 6-CNMR
3 Origin Bruker BioSpin
GmbH
4 Owner nmr
5 Instrument spect
6 Author
7 Solvent DMSO
8 Temperature 298.6
9 Pulse Sequence zgpg30
10 Experiment 1D
11 Probe Z2108618_0166
(PA BBO 400S1
BBF-H-D-05 Z
PLUS)
12 Number of Scans 3910
13 Receiver Gain 114.0
14 Relaxation Delay 2.0000
15 Pulse Width 9.0000
16 Presaturation
Frequency
17 Acquisition Time 1.3631
18 Acquisition Date 2019-02-10T10:
52:37
19 Modification Date 2019-02-10T16:
22:40
20 Class
21 Spectrometer 100.62
Frequency
22 Spectral Width 24038.5
23 Lowest -1958.4
Frequency
24 Nucleus 13C
Ll '] 25 Acquired Size 32768
| | e 26 Spectral Size 65536
| | l '
" I ™ AV A ul A h o
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)



8.2457
8.2255
8.1985
8.1771
8.1458
8.1256
8.0747
8.0573
7.8505
7.8309
7.8120
7.8040
7.7573
7.7430
7.7191
7.7130
7.6936

7.5816
7.5636

HNMR Spectrum of Compound 3j

8-

2.5164
2.5122
2.5072
2.5018
2.4415
2.3973
2.3341
2.1660
2.1233
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ONTONAN—-THLOUANMWOMO
CCOQO XN WYWVWY
Qi 79333
Parameter Value
Title 190131-Sample
9.10.fid
2 Comment 190131-Sample 9
3 Origin Bruker BioSpin GmbH
4 Owner nmr
5 Instrument spect
6 Author
7 Solvent DMSO
8 Temperature 296.9
9 Pulse zg30
Sequence
10 Experiment 1D
11 Probe Z108618_0166 (PA

BBO 400S1 BBF-H-
D-05 Z PLUS)

12 Number of 16
Scans
13 Receiver Gain 90.5
14 Relaxation 1.0000
Delay
15 Pulse Width 14.0000
16 Presaturation
Frequency
17 Acquisition 4.0894
Time
18 Acquisition 2019-01-31T11:47:36
Date
19 Modification 2019-01-31T17:17:38
Date
20 Class
21 Spectrometer 400.13
Frequency
h 22 Spectral 8012.8
Width
23 Lowest -1535.6
I Frequency
24 Nucleus 1H
| | 25 Acquired Size 32768
iy ol 26 Spectral Size 65536
A, A
N O LW — = M
oo mm oo
— N O ™Mo -
T T T T T T T T T T T T T T T T T T T
15 14 13 12 11 10 9 7 6 5 3 2 1 0 -1 -2 -3

f1 (ppm)
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i YT S N wn < - S T F< T OO YN NN AN AN
Parameter Value
1 Title 190217-Sample
9-CNMR.10.fid
2 Comment 190217-Sample
9-CNMR
J 3 Origin Bruker BioSpin
CNMR Spectrum of Compound 3j embH
4 Owner nmr
5 Instrument spect
6 Author
7 Solvent DMSO
8 Temperature 300.4
9 Pulse Sequence zgpg30
10 Experiment 1D
11 Probe Z114229_0007
(PA BBO
500S2 BBF-H-
D-05 Zz BTO
PLUS)
12 Number of 11174
Scans
13 Receiver Gain 203.0
14 Relaxation 2.0000
Delay
15 Pulse Width 10.0000
16 Presaturation
Frequency
17 Acquisition 1.1010
Time
18 Acquisition 2019-02-17T1
Date 8:04:16
19 Modification 2019-02-17T2
Date 3:34:18
20 Class
| I 21 Spectrometer 125.77
| | Frequency
| | Ll | 22 Spectral Width 29761.9
| i 23 Lowest -2305.6
Frequency
| M 24 Nucleus 13C
26 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
10 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
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Parameter Value
1 Title 190128-
Sample 1-
HNMR.20.fid
2 Comment 190128-
Sample 1-
HNMR
3 Origin Bruker BioSpin
GmbH
4 Owner nmr
5 Instrument spect
6 Author
7 Solvent DMSO
8 Temperature 296.5
9 Pulse zg30
Sequence
10 Experiment 1D
HNMR Spectrum of Compound 3k 11 Probe 2108618 016
6 (PA BBO
400S1 BBF-H-
D-05 Z PLUS)
12 Number of 16
Scans
13 Receiver Gain 80.6
14 Relaxation 1.0000
| Delay
| 15 Pulse Width 14.0000
16 Presaturation
Frequency
17 Acquisition 4.0894
Time
| | 18 Acquisition 2019-01-28T1
Date 2:18:33
19 Modification 2019-01-28T1
! Date 7:48:36
20 Class
21 Spectrometer 400.13
I ! L Frequency
I | 22 Spectral Width 8012.8
UJ 23 Lowest -1535.6
L Frequency
24 Nucleus 1H
o by H y H o Wi A 25 Acquired Size 32768
888 S I 883 =R 26 Spectral Size 65536
N - — N o~ (SR KsY
T T T T T T T T T T T T T T T T T T T T T T
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 -2 -3

f1 (ppm)




[N o DA LIRIR N NMOOMINMM®OT O
o~ D OO AOAONTNMAON® S ORNOAA AT A0 O Parameter Value
N — =) — OHOWwMMWOWM— N—TOQVONO—=HOO < .
N W N AN NOLANSONNN O MINMORVOVUYTLANORNK o1 Title 190203-
o)) © N mmmnmmmmmaNNNNN OO0 MNY Sample 1-
— — — A A A A A A A A A A T TTTrmmmememaNaN .
\ / | \1\\ ,/ﬂ%’ | W—J‘/Ff/’ | CNMR.10.fid
2 Comment 190203-
Sample 1-
CNMR
3 Origin Bruker
BioSpin
GmbH
CNMR Spectrum of Compound 3k 4 Owner Amr
' 5 Instrument spect
6 Author
7 Solvent DMSO
8 Temperature 297.8
9 Pulse zgpg30
Sequence
10 Experiment 1D
11 Probe Z108618_01
66 (PA BBO
400S1 BBF-H-
D-05 Z PLUS)
12 Number of 4431
Scans
13 Receiver Gain 114.0
14 Relaxation 2.0000
Delay
15 Pulse Width  9.0000
16 Presaturation
Frequency
17 Acquisition 1.3631
Time
18 Acquisition 2019-02-03T
Date 11:43:44
19 Modification 2019-02-03T
Date 17:13:46
20 Class
21 Spectrometer 100.62
Frequency
22 Spectral 24038.5
Width
23 Lowest -1958.4
Frequency
—— | Lo | 24 Nucleus 13C
ii J' i “i lllll l l [l l 25 Acquired Size 32768
26 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)



8.1753
8.1709
[8.1559
8.1515
8.1412
8.1382

-
-

HOHOONALLMOMTN-HTOAMONOATMUNOMNONTLILTNON N
O DAITNTNANOOTMMOMOITONOIODONMUOANANOWL AN OAN M N Parameter Value
N OO0 WONOVONTMMATTNOOAT—TOOANATOMAONLNO ©
HERNNQYYUOVOVYVYVOVVVYVYVUOUMANQTRNINNINT MMAN -0 S L1 .
o&wmhhmmmNNNNNNNNMMNNNNNNNN\T%T c|> 1 Title é902(|)1—17
—_—— s e e e L S ample -
HNMR.10.fid
2 Comment 190201-
Sample 17-
HNMR
3 Origin Bruker
BioSpin
GmbH
4 Owner nmr
5 Instrument spect
6 Author
7 Solvent DMSO
8 Temperature 296.7
9 Pulse zg30
Sequence
10 Experiment 1D
11 Probe Z2108618_01
66 (PA BBO
HNMR Spectrum of Compound 3l 40051 BBF-
H-D-05 z
PLUS)
12 Number of 16
Scans
13 Receiver Gain 161.0
14 Relaxation 1.0000
Delay

15 Pulse Width 14.0000
16 Presaturation

| Frequency

17 Acquisition 4.0894
Time

18 Acquisition 2019-02-01T

| Date 09:00:24

19 Modification 2019-02-01T
Date 14:30:26

20 Class

21 Spectromete 400.13
r Frequency

22 Spectral 8012.8
| Width

T 23 Lowest -1535.6
Frequency
N L |24 Nucleus 1H

25 Acquired Size 32768

By Bowo oy i # |26 Spectral Size 65536
o (o} - O [sa e o O
o o o o o o o o
NS R PN g R
T T T T T T T T T T T T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 -1 -2 -3

f1 (ppm)
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5 o R S RRONBBLBART BOENLTRIIRRISE P t val
N S 0 T SAN®MOONN- T SINSInBInNOd arameter aue
~N O ~N M NOFTAANSAHANNN O MY M0 0O T ON O it 90216-
a & © N mmmmmmAaNNNN N coogaoaoaamamaoppl Title 1 1
— - — o A o o o o mﬁ'wmf‘QNf“ Sample 17-
\/ | ==\l | — CNMR.10.fid
2 Comment 190216-
Sample 17-
CNMR
3 Origin Bruker
BioSpin
GmbH
CNMR Spectrum of Compound 3l 4 owner -
5 Instrument spect
6 Author
7 Solvent DMSO
8 Temperature 300.7
9 Pulse zgpg30
Sequence
10 Experiment 1D
11 Probe Z114229_00
07 (PA BBO
500S2 BBF-
H-D-05 zZ
BTO PLUS)
12 Number of 4546
Scans
13 Receiver 203.0
Gain
14 Relaxation 2.0000
Delay
15 Pulse Width 10.0000
16 Presaturation
Frequency
17 Acquisition 1.1010
Time
18 Acquisition 2019-02-16
Date T16:21:23
19 Modification 2019-02-16
Date T21:51:26
20 Class
21 Spectromete 125.77
r Frequency
1 22 Spectral 29761.9
L | H Width
! e .j “m ‘ “ 23 Lowest -2305.6
| | J Freguency.
24 Nucleus 13C
25 Acquired 32768
Size
26 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
10 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
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Parameter Value
1 Title 190201-Sample
14-HNMR.10.fid
2 Comment 190201-Sample
14-HNMR
3 Origin Bruker BioSpin
GmbH
4 Owner nmr
/ 5 Instrument spect
6 Author
7 Solvent DMSO
8 Temperature 296.7
HNMR Spectrum of Compound 3m 9 Pulse Sequence zg30
10 Experiment 1D
11 Probe Z108618_0166
(PA BBO 400S1
BBF-H-D-05 Z
PLUS)
12 Number of 16
Scans
13 Receiver Gain 181.0
14 Relaxation Delay 1.0000
15 Pulse Width 14.0000
16 Presaturation
Frequency
17 Acquisition Time 4.0894
18 Acquisition Date 2019-02-01TO08
| :51:09
19 Modification 2019-02-01T14
Date :21:12
20 Class
21 Spectrometer 400.13
Frequency
I 22 Spectral Width 8012.8
| 23 Lowest -1535.6
I Frequency
' 24 Nucleus 1H
| 25 Acquired Size 32768
th 26 Spectral Size 65536
J\_
o TR N
ocoowmo ===
Qoo QQQ
N1 A N NN
T T T T T T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 8 7 6 5 2 1 0 -1 -2 -3

f1 (ppm)



~N M o COOMA—LONT AN NO — Q)
o @ S NOOYTONOORNAN— = F = < — NNORITFTFaaem o
oS N ONODODMOAATONOANO M MmO Mmoo daN N
[fa )] o MOOOOOMMAOTNNEHNONANN O O M O OoO|M O O D N
% L3 o MNGISTLTMANNSSABNNN O NM—QoloYinoe ®© Parameter Value
[e)e)) o} mommmomomomonmnonmnommaaNaNaNaANaN O O O Ojo O O WO\ o
— — B T T B B P T B P e e B P e B B e B | S S N (oo o e o\ o 1 Title 190216—Sample
\ | =\ — —=1 | 14-CNMR.10.fid
2 Comment 190216-Sample
14-CNMR
3 Origin Bruker BioSpin
GmbH
CNMR Spectrum of Compound 3m 4 Owner nmr
5 Instrument spect
6 Author
7 Solvent DMSO
8 Temperature 300.9
9 Pulse Sequence zgpg30
10 Experiment 1D
11 Probe Z2114229_0007
(PA BBO
500S2 BBF-H-
D-05 Z BTO
PLUS)
12 Number of 4718
Scans
13 Receiver Gain 203.0
14 Relaxation 2.0000
Delay
15 Pulse Width 10.0000
16 Presaturation
Frequency
17 Acquisition 1.1010
Time
18 Acquisition 2019-02-16T1
Date 2:16:04
19 Modification 2019-02-16T1
Date 7:46:06
20 Class
21 Spectrometer 125.77
Frequency
22 Spectral Width 29761.9
23 Lowest -2305.6
Ly Frequency
24 Nucleus 13C
| | caffh | | | | 25 Acquired Size 32768
l' l ' l H J l j J 26 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
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f1 (ppm)



8.1962
8.1771
8.1573
7.9322
7.9150
7.7642
7.7464
7.7286
7.7122
7.6929
7.6747
7.3478
7.3283
7.2901
7.2098
7.2043
7.1908
7.1858

[

HNMR Spectrum of Compound 3n

3.3483

CANIN—HAANNINOMOTMOOIT MY
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ST monAaNANANA—" O QONN
NSRS E I n LR NS A SN Ry
Parameter Value
1 Title 190201-Sample
11-HNMR.10.fid
2 Comment 190201-Sample
11-HNMR
3 Origin Bruker BioSpin
GmbH
4 Owner nmr
/ / 5 Instrument spect
6 Author
7 Solvent DMSO
8 Temperature 296.6
9 Pulse Sequence zg30
10 Experiment 1D
11 Probe Z108618_0166

12 Number of
Scans

13 Receiver Gain
14 Relaxation Delay
15 Pulse Width

16 Presaturation
Frequency

17 Acquisition Time
18 Acquisition Date

19 Modification

(PA BBO 400S1
BBF-H-D-05 Z
PLUS)

16

181.0
1.0000
14.0000

4.0894
2019-02-01T08
:46:35
2019-02-01T14

Date :16:38
20 Class
21 Spectrometer 400.13
Frequency
22 Spectral Width 8012.8
| 23 Lowest -1535.6
' | Frequency
| 24 Nucleus 1H
25 Acquired Size 32768
L\ w 26 Spectral Size 65536
A
A B A=
oo - MO NoaNN O
sE=R=k=k=K=) oo ocoo
N A — O N AN
T T T T T T T T T T T T T T T T T T T T T T T T T
16 15 14 13 11 10 9 8 7 6 5 3 2 1 0 -1 -2 -3

f1 (ppm)




— < o ANTNOOTTMOOW—HONODON
— < <2} NLOANDOAINANTATANOANT OO oOTONOINOO N T N
~N N — ocowvwHOAMMANTOWLWMATOT O 0N OCORNNOJOANS OO M
Y e = ANTOQNRRO T OUNINANOMA LY DR DR 00D Parameter Value
0 O 0 MONNOINTANOOSOONNN O T \o_q-_v—gc}l\m_rqo?o_oo_oo_m_l Title 190215-
[e) o)} o ImommonmonmomemmmomonnmmaaNaNaNaNaN AN OO0 DT LOVWNOOO
— — B B e B B s T e T T e T e B s e B e P T e B P e B s B tTIFTIT OO NN AN A Samplell—
\ | T | fr———— T CNMR.10.fid
2 Comment 190215-
Sample 11-
CNMR
CNMR Spectrum of Compound 3n 3 Origin Bruker
BioSpin
GmbH
4 Owner nmr
5 Instrument spect
6 Author
7 Solvent DMSO
8 Temperature 299.3
9 Pulse zgpg30
Sequence
10 Experiment 1D
11 Probe Z2108618_01
66 (PA BBO
400S1 BBF-H-
D-05 Z PLUS)
12 Number of 4194
Scans
13 Receiver Gain 128.0
14 Relaxation 2.0000
Delay
15 Pulse Width 9.0000
16 Presaturation
Frequency
17 Acquisition 1.3631
Time
18 Acquisition 2019-02-15T
Date 15:49:17
19 Modification 2019-02-15T
Date 21:19:20
20 Class
21 Spectrometer 100.62
Frequency
22 Spectral 24038.5
Width
" 23 Lowest -1958.4
Loy | | | Frequency
o ! TR l l l N 24 Nucleus 13C
L l ““I M 25-Aeauired-Size 32468
26 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)



NMIDNANAATOMAOMAOANO T OTANNNDOTN—A—A O NOLOW— N LM O
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OO NWLTOVUILMOAOONMH TOULW M= OULMILOANHASTOOAEHONONLLYMOMAN
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Parameter Value
1 Title 190201-Sample 10-
' HNMR.10.fid
2 Comment 190201-Sample 10-
HNMR
3 Origin Bruker BioSpin GmbH
4 Owner nmr
5 Instrument spect
6 Author
7 Solvent DMSO
8 Temperature 296.6
9 Pulse zg30
Sequence
HNMR Spectrum of Compound 30 . 10 Experiment 1D
11 Probe Z2108618_0166 (PA
BBO 400S1 BBF-H-D-05
Z PLUS)
12 Number of 16
Scans
13 Receiver Gain 203.0
14 Relaxation 1.0000
Delay
15 Pulse Width 14.0000
16 Presaturation
Frequency
17 Acquisition 4.0894
Time
18 Acquisition 2019-02-01T08:41:55
Date
19 Modification 2019-02-01T14:11:58
Date
20 Class
21 Spectrometer 400.13
Frequency
22 Spectral Width 8012.8
23 Lowest -1535.6
Frequency
' 24 Nucleus 1iH
| u'II 25 Acquired Size 32768
?6 Spectral Size 65536
A .
s
—\ = N O
cooood
- - A
T T T T T T T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 6 5 4 3 2 1 0 -1 -2 -3

f1 (ppm)




RN s B NEREERseRRRYES g codnon o &
INRS] &K 8 SS%%E%?Q%RR‘E&S 2 & R N ] Parameter Value
o O ~N S BNNOTANNS ARG INNN G Q So¢gn~Nna o @
~ Ll i R B B B B B B e B e B e B B e B B | I -
| ] e Ny = Sample 10-
CNMR.10.fid
2 Comment 190214-
Sample 10-
CNMR
3 Origin Bruker BioSpin
CNMR Spectrum of Compound 30 9 puie it
4 Owner nmr
5 Instrument spect
6 Author
7 Solvent DMSO
8 Temperature 298.9
9 Pulse zgpg30
Sequence
10 Experiment 1D
11 Probe Z108618_016
6 (PA BBO
400S1 BBF-H-
D-05 Z PLUS)
12 Number of 3729
Scans
13 Receiver Gain 161.0
14 Relaxation 2.0000
Delay
15 Pulse Width 9.0000
16 Presaturation
Frequency
17 Acquisition 1.3631
Time
18 Acquisition 2019-02-14T
Date 15:37:26
19 Modification 2019-02-14T
Date 21:07:28
20 Class
21 Spectrometer 100.62
Frequency
22 Spectral 24038.5
Width
23 Lowest -1958.4
| | Frequency
| | | Con o | | | | | 24 Nucleus 13C
i l l | h | J“h | | l J 25 Acquired Size 32768
26 Spectral Size 65556
T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)




COLNUOUMMOADNANO PO MmnN N HTMTODNH NN O
NMDAN—ANODNNDODOON O Q — O NMIDT A RNOLMANON QLN
NoooInNTodoFMmMAONO + OO OCOMNTOONOINT — O ®©
NANOOQ®@®ONNNMNNNY Y MINIETANANATARRNNNRNOO
oooooml\%l\\.l\l\l\ NN N TN'&\\‘/ NN A A A= A

Parameter Value
1 Title 190201-Sample
5-HNMR.10.fid
2 Comment 190201-Sample
5-HNMR
3 Origin Bruker BioSpin
GmbH
4 Owner nmr
5 Instrument spect
6 Author
7 Solvent DMSO
HNMR Spectrum of Compound 3p 8 Temperature  296.7
9 Pulse Sequence zg30
10 Experiment 1D
11 Probe Z108618_0166
(PA BBO 400S1
BBF-H-D-05 Z
PLUS)
12 Number of 16
Scans
13 Receiver Gain 181.0
14 Relaxation Delay 1.0000
15 Pulse Width 14.0000
16 Presaturation
Frequency
17 Acquisition Time 4.0894
18 Acquisition Date 2019-02-01TO08
:37:18
19 Modification 2019-02-01T14
Date :07:20
20 Class
21 Spectrometer 400.13
Frequency
22 Spectral Width 8012.8
23 Lowest -1535.6
| Frequency
24 Nucleus 1H
L 25 Acquired Size 32768
26 Spectral Size 65536
A AR R R
< MO OO Mmoo
G0y Oy Oy @ QQQ
—“—oomo —
T T T T T T T T T T T T T T T T
12 11 10 9 8 6 4 3 -1 -2 -3

f1 (ppm)




— M © Ot oOoOOMANMNINOAN-SANYT O
o —i Ln AT ANANAN-HNONYOTMONM ST ALOmnNDNT I
~ & © VYOO ATAMMAINNOINKN O hoTNOoNT N < Parameter Value
~Ne — RARQY QO ONNGILNMANN TRLRAF R0y Q
0 O N NOOINELTNANAN—TOORONNN O oA —ANLMmOM O 141 Tile 190212-
[e) ] e)] (o) mommommomomonmonmnoennoenmonmaaNaNNaNNaN AN OO OO OO O O OO o
— ~— B e I e B e R T T I I I e B B R B e T IFFTITTOyY n oN (oY) Sample5—
| | IR CNMR. 10.fid
2 Comment 190212-
Sample 5-
CNMR
3 Origin Bruker
BioSpin
CNMR Spectrum of Compound 3p GmbH
4 Owner nmr
5 Instrument spect
6 Author
7 Solvent DMSO
8 Temperature 298.6
9 Pulse zgpg30
Sequence
10 Experiment 1D
11 Probe Z108618_01
66 (PA BBO
400S1 BBF-
H-D-05 zZ
PLUS)
12 Number of 2973
Scans
13 Receiver Gain 57.0
14 Relaxation 2.0000
Delay
15 Pulse Width  9.0000
16 Presaturation
Frequency
17 Acquisition 1.3631
Time
18 Acquisition 2019-02-12T
Date 15:03:45
19 Modification 2019-02-12T
Date 20:33:48
20 Class
21 Spectrometer 100.62
Frequency
22 Spectral 24038.5
Width
| | | | 23 Lowest -1958.4
| | | ¢l l i l Frequency
| A " LJAJ TRNTETRNE 3
25 Acquired Size 32768
26 Spectral Size 65536
T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
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I Parameter Value
1 Title 190201-Sample
21-HNMR.10.fid
2 Comment 190201-Sample
21-HNMR
3 Origin Bruker BioSpin
GmbH
4 Owner nmr
5 Instrument spect
[ / / 6 Author
7 Solvent DMSO
HNMR Spectrum of Compound 3q 8 Temperature  296.6
9 Pulse Sequence zg30
10 Experiment 1D
11 Probe Z108618_0166
(PA BBO 400S1
BBF-H-D-05 Z
PLUS)
12 Number of Scans 16
13 Receiver Gain 161.0
14 Relaxation Delay 1.0000
15 Pulse Width 14.0000
16 Presaturation
Frequency
17 Acquisition Time 4.0894
18 Acquisition Date 2019-02-01TO09:
19:59
19 Modification 2019-02-01T14:
Date 50:00
| 20 Class
21 Spectrometer 400.13
Frequency
22 Spectral Width 8012.8
23 Lowest -1535.6
| | Frequency
1 | 24 Nucleus 1H
25 Acquired Size 32768
J 26 Spectral Size 65536
T S N
N OO ~— AN —
T NQ N AN
NN — N —= N
T T T T T T T T T T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 8 7 6 3 2 1 0 -1 -2 -3

f1 (ppm)
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Parameter Value
1 Title 190217-Sample
21-CNMR.10.fid
2 Comment 190217-Sample
21-CNMR
3 Origin Bruker BioSpin
CNMR Spectrum of Compound 3q GmbH
4 Owner nmr
5 Instrument spect
6 Author
7 Solvent DMSO
8 Temperature 298.6
9 Pulse Sequence zgpg30

10 Experiment 1D

11 Probe Z108618_0166
(PA BBO 400S1
BBF-H-D-05 Z
PLUS)

12 Number of 5677
Scans

13 Receiver Gain 114.0
14 Relaxation Delay 2.0000
15 Pulse Width 9.0000

16 Presaturation
Frequency

17 Acquisition Time 1.3631
18 Acquisition Date 2019-02-17T17

:59:42

19 Modification 2019-02-17T23
Date :29:44

20 Class

21 Spectrometer 100.62
Frequency

22 Spectral Width 24038.5

23 Lowest -1958.4
Frequency

24 Nucleus 13C

25 Acquired Size 32768
26 Spectral Size 65536

T T T T T T T T T T T T T T T T T T T T T T T T
100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
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Parameter Value
1 Title 190201-Sample 18-
HNMR.10.fid
2 Comment 190201-Sample 18-
HNMR
3 Origin Bruker BioSpin GmbH
4 Owner nmr
5 Instrument spect
6 Author
I/ / / Iy | // | 7 Solvent DMSO
8 Temperature 296.6
9 Pulse Sequence zg30
10 Experiment 1D
HNMR Spectrum of Compound 3r 11 Probe 7108618_0166 (PA BBO
400S1 BBF-H-D-05 z
PLUS)
12 Number of 16
Scans
13 Receiver Gain 161.0
14 Relaxation Delay 1.0000
15 Pulse Width 14.0000
16 Presaturation
Frequency
17 Acquisition Time 4.0894
18 Acquisition Date 2019-02-01T09:04:59
19 Modification 2019-02-01T14:35:02
Date
20 Class
21 Spectrometer 400.13
Frequency
22 Spectral Width 8012.8
| 23 Lowest -1535.6
' Frequency
| 24 Nucleus 1H
25 Acquired Size 32768
' ! 26 Spectral Size 65536
I
SR L JWLL
— IS S ] S A IS IS
MMOLMMOWVO T — aNNO oNOoO O
nnowmno—uvLwn NN T oo QAN QWU
conN—~—-NOVwONOO S o O—mo
T T T T T T T T T T T T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 -2 -3

f1 (ppm)
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Parameter Value
1 Title 200120_sample18.1.fid
2 Comment 2020.01.20 sample 18
80 degree celsius
3 Origin Bruker BioSpin GmbH
4 Owner nmr
5 Instrument spect
6 Author
[ 7 Solvent DMSO
8 Temperature 352.9
9 Pulse zg30
Sequence
(0) 10 Experiment 1D
HNMR Spectrum of Compound 3r at 80 9C 11 Probe 7114229_0007 (PA BBO
500S2 BBF-H-D-05 Z
BTO PLUS)
12 Number of 16
Scans
13 Receiver Gain 144.0
14 Relaxation 1.0000
Delay
15 Pulse Width 12.0000
16 Presaturation
Frequency
17 Acquisition 3.2768
Time
18 Acquisition 2020-01-20T11:52:19
Date
19 Modification 2020-01-20T11:52:20
Date
20 Class
21 Spectrometer 500.13
Frequency
22 Spectral Width 10000.0
23 Lowest -1911.7
Frequency
| | 24 Nucleus 1H
| 25 Acquired Size 32768
LJ JLJ 26 Spectral Size 65536
b A
T R U L
I\ LN — o~ INE= — MO W
a Q O. Q N < N waom
o < ~ N o N owo
T T T T T T T T T T T T T T T T T T T T T T T T T T
10 9 7 6 5 4 3 2 1 0 -1 -2 -3

f1 (ppm)
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(o)) i N AN OMM—ETOITNOT AT ETNORNN T MO AN DNDTOANNONOVNHONONTMIN AT OOAN i (RN M=
o © — N o TOOTLANNOOTRONMACONNMNORNONINTMMORNTMITNMTND T 2 ORNag8
) o) N QL ONONNOLLLENANNN IO OO N0V WBWBWBBBIBNNNNNG T OGS NLRXR o NN O
(o)) [ce] O O OO St MmOmMmmmmmmMmeOommnnmnmmmmmaAaaNaNAaNdNaANaN NN NN NANNANNN SN O (=] O Y OY O O
i Ll o o v S A A A A A A A A A A A A A A A A A A A A A A A A A A A A - - 00 OO < v o v e
B [ [ N [ I [N [N [N U [N (N N N N — ) )
| | \/// \, IN\W e —— '\\% Parameter Value
1 Title 190323-Sample
18-CNMR.10.fid
2 Comment 190323-Sample
18-CNMR
3 Origin Bruker BioSpin
CNMR Spectrum of Compound 3r GmbH
4 Owner nmr
5 Site
6 Instrument spect
7 Author
8 Solvent DMSO

9 Temperature 298.9
10 Pulse Sequence zgpg30
11 Experiment 1D

12 Probe Z108618_0166
(PA BBO 400S1
BBF-H-D-05 Z
PLUS)

13 Number of 6831
Scans

14 Receiver Gain 144.0
15 Relaxation Delay 2.0000
16 Pulse Width 9.0000

17 Presaturation
Frequency

18 Acquisition Time 1.3631
19 Acquisition Date 2019-03-23T18

:37:51

20 Modification 2019-03-23T22
Date :07:54

21 Class

22 Spectrometer 100.62
Frequency

23 Spectral Width 24038.5

24 Lowest -1958.4
Frequency

0 25 Nucleus 13C

26 Acquired Size 32768
[ | | 27 Spectral Size 65536

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
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Parameter Value
1 Title 190201-Sample 19-
HNMR.10.fid
2 Comment 190201-Sample 19-
HNMR
3 Origin Bruker BioSpin GmbH
4 Owner nmr
5 Site
6 Instrument spect
/ / / / / ’ 7 Author
8 Solvent DMSO
9 Temperature 296.7
HNMR Spectrum of Compound 3s P
10 Pulse Sequence zg30
11 Experiment 1D
12 Probe Z108618_0166 (PA
BBO 400S1 BBF-H-D-05
Z PLUS)
13 Number of 16
Scans
14 Receiver Gain 181.0
15 Relaxation 1.0000
Delay
16 Pulse Width 14.0000
17 Presaturation
Frequency
18 Acquisition 4.0894
Time
19 Acquisition 2019-02-01T09:09:42
Date
20 Modification 2019-02-01T14:39:44
Date
21 Class
22 Spectrometer 400.13
Frequency
23 Spectral Width 8012.8
| 24 Lowest -1535.6
| Frequency
25 Nucleus 1H
26 Acquired Size 32768
J UL J ZVZSpectral Size 65536
7' "y
oo —- o
Q0 QY
Mo m o
T T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 4 3 2 1 0 -1 -2 -3
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Parameter Value
1 Title 200120_sample19.1.fid
2 Comment 2020.01.20 sample 19
80 degree celsius
3 Origin Bruker BioSpin GmbH
4 Owner nmr
5 Instrument spect
6 Author
7 Solvent DMSO
8 Temperature 353.4
9 Pulse Sequence zg30
10 Experiment 1D
11 Probe Z114229_0007 (PA BBO
500S2 BBF-H-D-05 zZ
BTO PLUS)
12 Number of 16
13 Receiver Gain 144.0
14 Relaxation 1.0000
Delay
15 Pulse Width 12.0000
16 Presaturation
Frequency
17 Acquisition 3.2768
Time
18 Acquisition 2020-01-20T12:01:46
Date
19 Modification 2020-01-20T12:01:48
Date
20 Class
21 Spectrometer 500.13
1l Frequency
22 Spectral Width 10000.0
23 Lowest -1911.7
| Frequency
24 Nucleus 1H
25 Acquired Size 32768
| | 26 Spectral Size 65536
N N T T U
oo o o N
Qoo Q — o
T ANNAN ~ ™ ~
T T T T T T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 8 7 6 5 3 2 1 0 -1 -2 -3

f1 (ppm)
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o o WO — N 00N O TLONOMOMNMOANNT OOWMOIOATMAONNOUMOANNIITNOT OO ATONLMNOOINMN T oM NN n o Parameter Va|ue
[oo] O ANOAN AN oN—NOMNWOoOoOOOIT N N-TANTONOIMWOODWOWIOILWLOLM—OWOOM—LlNLMmMHAN I O N 0 O mn N
™~ [o0] — ML o I LN OO ANNOTNOOUMOININMOWONNUOUINSTEANOOTTITMTOANANOMOMOANNHOO ~N O O O 0
O o NOIN=AY FNOLNNTMNANN—TOORVOPBBBPBBONNNNLGOINYE LRRNOOT @GN LM Q0 Q 1 Title 190322-
()] [oe] O OV VvuoLwnuwmn tTEMOOMOMOMOMOMOMOMOMOOMOANNANANANANANANANNANNANANANSASANOVOOININNDO OO [e) e )] O O
I NIFC 77 | OSSN e ———— —_— ¢ \/ CNMR.10.fid
2 Comment 190322-
Sample 19-
CNMR
3 Origin Bruker BioSpin
GmbH
CNMR Spectrum of Compound 3s 4 Owner nmr
5 Site
6 Instrument spect
7 Author
8 Solvent DMSO
9 Temperature 298.9
10 Pulse zgpg30
Sequence
11 Experiment 1D
12 Probe Z2108618_016
6 (PA BBO
400S1 BBF-H-
D-05 Z PLUS)
13 Number of 3988
Scans
14 Receiver Gain 90.5
15 Relaxation 2.0000
Delay
16 Pulse Width 9.0000
17 Presaturation
Frequency
18 Acquisition 1.3631
Time
19 Acquisition 2019-03-22T1
Date 0:07:18
20 Modification 2019-03-22T1
Date 3:37:20
21 Class
22 Spectrometer 100.62
Frequency
23 Spectral Width 24038.5
24 Lowest -1958.4
| Frequency
| P | | | | | 25 Nucleus 13C
l | ‘” l l l | A | 26 Acquired Size 32768
. J oy b I " } w i gaa 27 Spectral Size 65536
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f1 (ppm)




190201-Sample 20-HNMR.10.fid — 190201-Sample 20-HNMR
A ANT N O AN —"TMOONMNODOONIITITMOMNOST ONOTHOILANACDYT|IIEFAtT AN AMNLOANNLIOITNOVOANLLNO
NOONMOMOAN-HODONLL M ANODTMHOMMATONANOIOTNUOUVUILMHOOOOOT NOODDOILMHAONHONOO
NN QNNRNNNNOMMMMOMANNANONNYOOOYMINMAN—=T—-ONYOYOYOYOOUNNYYOLN I
BB BBNNNNNNNNNNNNNNNENNNM oSG aadadadgddddd—d-d-d"4--4535553 Parameter Value
e —— ——— TS TN 1 Title 190201-Sample
20-HNMR.10.fid
2 Comment 190201-Sample
20-HNMR
3 Origin Bruker BioSpin
GmbH
4 Owner nmr
5 Site
6 Instrument spect
7 Author
S/ , s, 7 / / 8 Solvent DMSO
9 Temperature 296.7
10 Pulse Sequence zg30
11 Experiment 1D
HNMR Spectrum of Compound 3t 12 Probe 7108618_0166
(PA BBO 400S1
BBF-H-D-05 Z
PLUS)
13 Number of 16
Scans
14 Receiver Gain 161.0
15 Relaxation Delay 1.0000
16 Pulse Width 14.0000
17 Presaturation
Frequency
18 Acquisition Time 4.0894
19 Acquisition Date 2019-02-01T09
:15:15
20 Modification 2019-02-01T14
Date :45:18
21 Class
22 Spectrometer 400.13
| Frequency
| 23 Spectral Width 8012.8
| 24 Lowest -1535.6
| ] Frequency
| 25 Nucleus 1H
b 26 Acquired Size 32768
i U » Il U UL 27 Spectral Size 65536
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Parameter Value
1 Comment 2020.01.20
sample 20
80 degree celsius
2 Origin Bruker BioSpin
GmbH
3 Owner nmr
f J// | [ / [ 4 Instrument spect
” ! / 5 Author
6 Solvent DMSO
7 Temperature 353.4
HNMR Spectrum of Compound 3t at 80 oC P
8 Pulse Sequence zg30
9 Experiment 1D
10 Probe Z114229_0007
(PA BBO 500S2
BBF-H-D-05 Z
BTO PLUS)
11 Number of Scans 16
12 Receiver Gain 114.0
13 Relaxation Delay 1.0000
14 Pulse Width 12.0000
15 Presaturation
Frequency
16 Acquisition Time 3.2768
17 Acquisition Date 2020-01-20T12:
15:42
18 Modification Date 2020-01-20T12:
15:44
19 Class
20 Spectrometer 500.13
Frequency
| 21 Spectral Width 10000.0
22 Lowest -1911.7
| ' Frequency
I ! 23 Nucleus 1H
' \ 24 Acquired Size 32768
| | 25 Spectral Size 65536
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Parameter Value
1 Title 190225-Sample
20-CNMR.10.fid
2 Comment 190225-Sample
20-CNMR
3 Origin Bruker BioSpin
CNMR Spectrum of Compound 3t GmbH
4 Owner nmr
5 Instrument spect
6 Author
7 Solvent DMSO
8 Temperature 298.9
9 Pulse Sequence zgpg30
10 Experiment 1D
11 Probe Z108618_0166
(PA BBO 400S1
BBF-H-D-05 Z
PLUS)
12 Number of 3462
Scans
13 Receiver Gain 161.0
14 Relaxation Delay 2.0000
15 Pulse Width 9.0000
16 Presaturation
Frequency
17 Acquisition Time 1.3631
18 Acquisition Date 2019-02-25T14:
45:28
19 Modification 2019-02-25T20:
Date 15:30
20 Class
21 Spectrometer 100.62
Frequency
22 Spectral Width  24038.5
23 Lowest -1958.4
Frequency
I - ' | 24 Nucleus 13C
' | 25 Acquired Size 32768
I e | 26 Spectral Size 65536
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