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General information

'H and **C NMR spectra were recorded on a Bruker DRX400 (400 and 100 MHz, respectively), Bruker AVANCE
500 (500 and 125 MHz, respectively) and Magritek spinsolve 80 carbon ultra (81 and 20 MHz, respectively)
instruments using CDClj the internal standard was residual solvent signals (7.26 and 77.0 ppm for *H and **C nuclei
in CDCly).

Chromato-mass spectrometric studies were carried out on a chromatograph Chromatec Crystal 5000 with a mass-
selective detector in electron ionization mode (70 eV) on a quartz capillary column, 30 m long, 0.25 mm inner
diameter, with a film thickness of the stationary phase of 0.25 pum. Splitle input mode was used. Carrier gas
discharge 20 ml / min. The velocity of the carrier gas (hydrogen) is 2 ml / min. Evaporator temperature 250 °C,
transition chamber temperature 250 °C, ion source temperature 200 °C. The temperature of the column thermostat
was changed according to the program: from 100 (5 min delay) to 250 °C (10 min delay) at a rate of 30 °C per
minute, to 320 °C (15 min delay) at a rate of 30 °C per minute. The total analysis time was 37 min. The volume of
the injected sample is 2 ul. Chromatograms were recorded in TIC mode. The range of mass scanning is 40 - 650
amu.

Elemental analysis was performed on a Carlo Erba 1106CHN instrument. Melting points were determined using a
Koffler hot bench. Monitoring of the reaction course and the purity of the products was carried out by TLC on
Sorbfil plates and visualized using iodine vapor or UV light. The mass spectra were recorded on DFS High
Resolution double-focusing magnetic sector GC/MS and on Agilent Technologies 5977E (MSD), 7820A (GC
System) GC-MS spectrometer (electron impact energy of 70 eV).

Synthesis of pyridylchalcones 4a—e (general method).

A solution of NaOH (163.0 mg, 4.0 mmol) in EtOH (10 ml) and H,O (2 ml) was cooled to 5°C. Then (2,5-dimethyl-
11,12-dihydro-5H-5,11-epoxybenzo[7,8]oxocino[4,3-b]pyridin-3-yl)ethan-1-one 3 (1.0 g, 3.0 mmol) was added, and
the constantly stirred mixture was treated by dropwise addition of the appropriate aldehyde (4.0 mmol). A
precipitate of bisazachalcone 4a—e formed after 30 min. The mixture was stirred at room temperature for additional
3 hours. The precipitate was filtered, washed with EtOH-H,O and dried in air. The crude product was purified by

recrystallization from 2-PrOH.

Synthesis of 4,5-dihydro-1H-pyrazoles 5a—e (general method).

A solution of N,H,-H,O (0.5 ml, 10.0 mmol) in 2-PrOH was constantly stirred and treated by
dropwise addition of a solution of pyridylchalcone 3a—e (1.0 mmol) in AcOH. The mixture was refluxed for 20
hours, then it was cooled and poured onto ice. The obtained precipitate of 4,5-dihydro-1H-pyrazole 4a—c was
filtered off and washed with H,0.
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Spectroscopic and physical data

Chemical Formula: CpsH,NO;
Molecular Weight: 383,4470

(E)-1-(2,5-dimethyl-11,12-dihydro-5H-5,11-
epoxybenzo[7,8]oxocino[4,3-b]pyridin-3-yl)-3-phenylprop-
2-en-1-one 4a. Yield 0.9 g (77%), white fine powder, mp 164-
166 °C (2-PrOH). *H NMR (400 MHz, CDCL), 8, ppm (J, Hz):
1.95 (3H, s, 5-CHs), 2.58 (3H, s, 2-CH3 Py), 3.09 (1H, d, 2J =
18.3, H-12a), 3.68 (1H, dd, %) = 16.8, ®J = 6.1, H-12b), 5.43
(1H, d, 33 = 4.6, H-11), 6.75 (1H, d, J = 7.6, H-7), 6.90 (1H, t, J
= 7.6, H-9), 7.06 — 7.15 (3H, m, 2-CH=, H-8, H-4' Ph), 7.42 —
7.45 (4H, m, 3-CH=, H-10, H-3'5' Ph), 7.55 (2H, d, J = 7.6, H-
2',6' Ph), 7.82 (1H, s, H-4 Py). 3C NMR (101 MHz, CDCL,), 5,
ppm: 23.5 (CHs), 26.2 (CH3), 39.5 (CH,), 69.7, 96.6, 116.9,
121.3, 123.2, 125.8, 125.9, 128.7 (2C), 129.0, 129.2 (3C),
131.3, 133.2, 133.6, 134.3, 146.9, 150.9, 154.2, 157.1, 1945
(C=0). MS (El) m/z (l1, %): [M]" 383.17 (94), 340.13 (68),
207.04 (52), 91.07 (36), 43.10 (100). Found, %: C, 78.54; H,
5.30; N, 3.82. C,5H,;NOs. Calculated, %: C, 78.31; H, 5.52; N,
3.65.

Chemical Formula: CsH,,FNO;
Molecular Weight: 401,4374

(E)-1-(2,5-dimethyl-11,12-dihydro-5H-5,11-
epoxybenzo[7,8]oxocino[4,3-b]pyridin-3-yl)-3-(4-
fluorophenyl)prop-2-en-1-one 4b. Yield 1.0 g (86%), white
fine powder, mp 183-185 °C (2-PrOH). 'H NMR (400 MHz,
CDCly), 8, ppm (J, Hz): 1.95 (3H, s, 5-CHa), 2.57 (3H, s, 2-
CHs Py), 3.08 (1H, d, 2J = 18.3, H-12a), 3.68 (1H, dd, %J =
16.8, °J = 6.1, H-12b), 5.43 (1H, d, %] = 6.1 Hz, H-11), 6.74
(1H,d,J=7.6,H-7),6.90 (1H, t, J =6.9, H-9), 7.00 (1H, d, J =
16.8, 2-CH=), 7.06 — 7.13 (4H, m, H-8,10, H-3'5" Ar), 7.41
(1H, d, J = 15.3, 3-CH=), 7.54 (2H, m, H-2'6' Ar), 7.81 (1H, s,
H-4 Py). *C NMR (101 MHz, CDCly), 5, ppm: 23.6 (CHs),
26.3 (CH3), 39.5 (CH,), 69.7, 96.6, 116.5 (d, “Jcr = 22,1 Hz),
116.9, 121.3, 123.2, 1255, 125.8, 129.0, 129.3, 130.5 (2C),
130.6 (d, *Jcr = 8.6 Hz), 130.7, 133.2, 133.6, 145.5, 150.9,
154.3, 157.1, 164.5 (d, "Jcr = 253.1 Hz), 194.2 (C=0). MS
(E) m/z (11, %): [M]™ 401.09 (51), 358.09 (39), 206.99 (54),
43.04 (100). Found, %: C, 74.68; H, 5.24; N, 3.27.
Cy5H,0FNOs. Calculated, %: C, 74.80; H, 5.02; N, 3.49.

Chemical Formula: Cy7H,6N,05
Molecular Weight: 426,5160

(E)-1-(2,5-dimethyl-11,12-dihydro-5H-5,11-
epoxybenzo[7,8]oxocino[4,3-b]pyridin-3-yl)-3-(4-
(dimethylamino)phenyl)prop-2-en-1-one 4c. Yield 1.0 ¢
(79%), bright-orange fine powder, mp 173-175 °C (2-PrOH).
'H NMR (400 MHz, CDCls), 8, ppm (J, Hz): 1.94 (3H, s, 5-
CHy), 2.55 (s, 3H, 2-CH; Py), 3.04 (6H, s, 2 NCH3), 3.10 (1H,
d, J = 16.8, H-12a), 3.67 (1H, dd, 2 = 16.8, 3J = 4.6, H-12h),
5.42 (1H, d, J = 6.1, H-11), 6.67 (2H, d, J = 7.6, H-3'5' Ar),
6.74 (1H, d, J = 9.2, H-7), 6.84 (1H, d, J = 15.3, 2-CH=), 6.91
(1H, d, J = 7.6, H-9), 7.06 (1H, d, J = 7.6, H-10), 7.12 (1H, t, J
=7.6,H-8), 7.32 (1H, d, J = 16.7, 3-CH=), 7.42 (2H, d, J = 9.0,
H-2',6' Ar), 7.76 (1H, s, H-4 Py). *C NMR (101 MHz, CDCly),
8, ppm: 23.3 (CHs), 26.2 (CHs), 39.5 (CH,), 40.2 (2C, NCHy),
69.7, 96.6, 111.9 (2C), 116.9, 120.9, 121.2, 121.7, 123.2,
125.8, 128.9, 129.0, 130.8 (2C), 133.4, 134.1, 148.4, 151.0,
152.5, 153.3, 156.7, 194.9 (C=0). MS (E1) m/z (I, %): [M]*
426.27 (12), 281.02 (14), 206.98 (45), 73.02 (21), 43.06 (100).
Found, %: C, 76.23; H, 6.30; N, 6.39. C,;H,sN,05. Calculated,
%: C, 76.03; H, 6.14; N, 6.57.

Chemical Formula: C,3H,gNO,
Molecular Weight: 373,4080

(E)-1-(2,5-dimethyl-11,12-dihydro-5H-5,11-
epoxybenzo[7,8]Joxocino[4,3-b]pyridin-3-yl)-3-(furan-2-
yl)prop-2-en-1-one 4d. Yield 0.8 g (71%), bright-yellow
needles, mp 145-147 °C (2-PrOH). 'H NMR (400 MHz,
CDCly), 3, ppm (J, Hz): 1.92 (3H, s, 5-CH3), 2.55 (3H, s, 2-
CHs Py), 3.04 (1H, d, J = 16.8, H-12a), 3.63 (dd, °J = 16.8, °J =
4.6, 1H, H-12h), 5.38 (1H, d, °J = 4.6, H-11), 6.48 (1H, br. s,




H-4 furan), 6.67 (1H, d, J = 4.6, H-3 furan), 6.71 (1H, d, J =
7.6, H-7), 6.86 (1H, t, J = 7.6, H-9), 6.96 (d, J = 15.3, 1H, 2-
CH=), 7.02 (1H, d, J = 9.2, H-10), 7.08 (1H, t, J = 7.6, H-8),
7.22 (1H, d, J = 15.2, 3-CH=), 7.51 (1H, br. s, H-5 furan), 7.80
(1H, s, H-4 Py). °C NMR (100 MHz, CDCls), &, ppm: 23.6
(CHa3), 26.2 (CH3), 39.5 (CH,), 69.7, 96.6, 113.0, 116.9, 117.4,
121.3, 122.7, 123.1, 125.8, 128.9, 129.2, 132.1, 133.3, 133.6,
145.8, 150.9, 151.0, 154.1, 157.3, 193.4 (C=0). MS (El) m/z
(let, %): [M]" 373.15 (100), 358.11 (12), 344.11 (23), 330.07
(67). Found, %: C, 73.74; H, 5.31; N, 3.90. CyH;gNO,.
Calculated, %: C, 73.98; H, 5.13; N, 3.75.

Chemical Formula: C,3HgNO3S
Molecular Weight: 389,4690

(E)-1-(2,5-dimethyl-11,12-dihydro-5H-5,11-
epoxybenzo[7,8]oxocino[4,3-b]pyridin-3-yl)-3-(thiophen-2-
yl)prop-2-en-1-one 4e. Yield 1.1 g (94%), light-yellow fine
powder, mp 172-174 °C (2-PrOH). *H NMR (400 MHz,
CDCly) 8, ppm (J, Hz): 1.95 (3H, s, 5-CHy), 2.57 (3H, s, 2-CH,
Py), 3.08 (1H, d, 23 = 17.1 Hz, H-12a), 3.67 (1H, dd, 23 = 17.4,
%) = 5.8, H-12b), 5.42 (1H, d, 3J = 5.5, H-11), 6.75 (1H, d, J =
8.0, H-7), 6.86 (1H, d, J = 15.2, 2-CH=), 6.91 (1H, t, J = 8.0,
H-9), 7.05 — 7.12 (3H, m, H-8,10, H-4 thiophene), 7.30 (1H, d,
J = 3.7, H-3 thiophene), 7.47 (1H, d, J = 4.8, H-5 thiophene),
7.57 (1H, d, J = 15.6, 3-CH=), 7.80 (1H, s, H-4 Py). 3C NMR
(100 MHz, CDCI3) 3, ppm: 23.5 (CH3), 26.3 (CHs), 39.5
(CH,), 69.7, 96.6, 116.9, 121.3, 123.2, 124.6, 125.8, 128.7,
129.0, 129.3, 130.1, 132.8, 133.3, 133.5, 139.1, 139.7, 150.9,
154.2, 157.1, 193.8 (C=0). MS (EI) m/z (1,1, %): [M]" 389.08
(100), 346.06 (59), 136.95 (18), 108.93 (20), 43.03 (33).
Found, %: C, 70.77; H, 4.72; N, 3.45. C,3H;sNO;S. Calculated,
%: C, 70.93; H, 4.92; N, 3.60.

Chemical Formula: Cy7H,sN3;05
Molecular Weight: 439,5150

1-(3-(2,5-dimethyl-11,12-dihydro-5H-5,11-
epoxybenzo[7,8]oxocino[4,3-b]pyridin-3-yl)-5-phenyl-4,5-
dihydro-1H-pyrazol-1-yl)ethan-1-one 5a. Yield 145 mg
(33%), light-yellow needles, mp 235-238 °C (2-PrOH). 'H
NMR (81 MHz, CDCly), 8, ppm (J, Hz): 1.90 (3H, s, 5-CHy),
2.38 (3H, s, 2-CH3 Py), 2.81 (3H, s, COCH,), 3.07 (1H, dd, %J
=17.5,%) = 4.7, H-4a pyrazole), 3.10 (1H, d, 2J = 17.2, H-12a),
3.59 (1H, dd, 2J = 16.8, %) = 5.3, H-12b), 3.86 (1H, dd, 2J =
17.4, 33 = 11.4, H-4b pyrazole), 5.39 (d, 3J = 5.8, 1H, H-11),
5.55 (1H, dd, %3 = 11.7, 3J = 5.1, H-5 pyrazole), 6.53 — 7.29
(9H, m, H Ar), 7.61 (1H, s, H-4 Py). *C NMR (20 MHz,
CDCly), 8, ppm: 22.1 (CHs), 25.4 (CHs), 26.2 (CH3), 39.3
(CH,), 44.3 (CH,), 59.4, 69.6, 96.5, 116.8, 121.2, 123.1, 124.9,
1255 (2C), 125.7, 127.9, 128.8, 129.1 (2C), 129.6, 133.5,
141.6, 150.8, 152.4 (2C), 158.0, 169.1 (C=0). MS (EI) m/z (Ia,
%): [M]* 439.25 (60), 396.24 (40), 354.21 (12), 207.11 (16),
91.07 (20), 43.10 (100). Found, %: C, 73.95; H, 5.91; N, 9.40.
C,7H,5N304. Calculated, %: C, 73.79; H, 5.73; N, 9.56.

Chemical Formula: C,,H,4FN;05
Molecular Weight: 457,5054

1-(3-(2,5-dimethyl-11,12-dihydro-5H-5,11-
epoxybenzo[7,8]oxocino[4,3-b]pyridin-3-yl)-5-(4-
fluorophenyl)-4,5-dihydro-1H-pyrazol-1-yl)ethan-1-one 5b.
Yield 178 mg (39%), white needles, mp 226-228 °C (2-PrOH).
'H NMR (500 MHz, CDCls), 8, ppm (J, Hz): 1.93 (3H, s, 5-
CHs), 2.38 (3H, s, 2-CH3 Py), 2.87 (3H, s, COCHj3), 3.16 (1H,
d, 2 = 17.6, H-12a oxocine), 3.17 (1H, dd, 21 = 17.6, °J = 4.6,
H-4a pyrazole), 3.69 (1H, dd, %J = 17.5, %) = 5.6, H-12b
oxocine), 3.83 (1H, dd, 2J = 17.5, 3 = 11.9, H-4b pyrazole),
5.41 (1H, d, 33 = 5.5, H-11 oxocine), 5.55 (1H, dd, %3 = 12.0, °J
= 5.0, H-5 pyrazole), 6.71 (1H, t, J = 7.8, H Ar), 6.88 (1H, t, J
=75 HAr),6.99 -7.10 (4H, m, H Ar), 7.14 - 7.23 (2H, m, H
Ar), 7.66 (1H, s, H-4 Py). **C NMR (126 MHz, CDCly), §,
ppm: 22.0 (CH3), 25.3 (CHs), 26.1 (CHj), 38.6 (CHy), 44.0
(CH,), 58.7, 69.2, 96.1, 115.9 (d, 2C, 2Jc¢ = 21.8 Hz), 116.7,
121.3,122.8, 125.3, 125.7, 127.2 (d, 2C, *Jc.r = 8.2 Hz), 128.8,




130.2, 134.1, 137.2, 150.5, 151.5, 152.0, 157.5, 162.2 (d, Yer
= 246.6 Hz), 169.0 (C=0). MS (EI) m/z (I,e;, %): [M]* 457.18
(23), 414.11 (25), 281.07 (10), 207.03 (25), 73.03 (12), 43.05
(100). Found, %: C, 70.70; H, 5.43; N, 9.35. CyH2FN;Os.
Calculated, %: C, 70.88; H, 5.29; N, 9.18.

Chemical Formula: CyoH3N,O3
Molecular Weight: 482,5840

1-(3-(2,5-dimethyl-11,12-dihydro-5H-5,11-epoxybenzo-
[7,8]oxocino[4,3-b]pyridin-3-yl)-5-(4-(dimethylamino)-
phenyl)-4,5-dihydro-1H-pyrazol-1-yl)ethan-1-one 5c. Yield
140 mg (29%), bright-beige needles, mp 205-207 °C (SiO,,
EtOAc-hexane 1:3). 'H NMR (81 MHz, CDCl,), 5, ppm (J,
Hz): 1.91 (s, 3H, 5-CH3), 2.36 (s, 3H, 2-CHs Py), 2.81 (s, 3H,
COCHj), 2.91 (s, 6H, 4-N(CHy),), 2.99 — 3.37 (2H, m, H-12a
oxocine, H-4a pyrazole), 3.67 (2H, dd, %J = 16.8, 3J = 5.0, H-
12b oxocine, H-4b pyrazole), 5.41 (1H, d, *J = 5.0, H-11
oxocine), 5.48 (1H, dd, *J = 11.8, *J = 5.5, H-5 pyrazole), 6.49
— 7.21 (8H, m, H Ar), 7.63 (1H, s, H-4 Py). *C NMR (20
MHz, CDCLy), 8, ppm: 22.0 (CHj), 25.3 (CH3), 26.3 (CHj),
39.2 (CH,), 40.5 (2C, NCHs), 44.1 (CH,), 58.8, 69.6, 96.4,
112.7 (2C), 116.7, 121.1, 123.1, 124.9, 125.1, 125.6, 126.4
(2C), 128.7, 129.3, 133.3, 148.4, 150.1, 150.7, 152.2, 157.8,
168.8 (C=0). MS (El) m/z (l,e;, %): [M]* 482.27, 207.02, 73.01,
43.03. Found, %: C, 72.34; H, 6.52; N, 11.38. CygH3iN4O:s.
Calculated, %: C, 72.18; H, 6.27; N, 11.61.

Chemical Formula: C,5H,3N304
Molecular Weight: 429,4760

1-(3-(2,5-dimethyl-11,12-dihydro-5H-5,11-
epoxybenzo[7,8]oxocino[4,3-b]pyridin-3-yl)-5-(furan-2-yl)-
4,5-dihydro-1H-pyrazol-1-yl)ethan-1-one 5d. Yield 94 mg
(22%), light-yellow needles, mp 189-191 °C (SiO,, EtOAc-
hexane 1:3). '"H NMR (81 MHz, CDCly), §, ppm (J, Hz): 2.03
(3H, s, 5-CHj3), 2.42 (3H, s, 2-CHjs Py), 2.86 (3H, s, COCHs),
3.12 (1H, d, ?J = 17.0, H-12a oxocine), 3.53 — 3.90 (3H, dd, 2
=17.4,3) = 6.5, H-4a pyrazole, dd, °J = 17.4, ) = 11.5, H-4b
pyrazole, dd, 2J = 17.0, J = 5.5, H-12b oxocine), 5.48 (1H, d,
®J = 5.1, H-11 oxocine), 5.71 (1H, dd, ®J = 10.3, *J = 6.3, H-5
pyrazole), 6.43 (2H, br. s, H-3,4 furan), 6.76-6.94 (2H, m, H-
7,9 oxocine), 7.01-7.20 (2H,m, H-8,10 oxocine), 7.40 (1H, br.
s, H-5 furan), 7.75 (1H, s, H-4 Py). ®C NMR (20 MHz,
CDCly), 8, ppm: 22.1 (CHj3), 26.2 (CHs), 39.3 (CH,), 40.1
(CH,), 52.8, 60.4, 69.6, 96.5, 107.9, 110.7, 116.8, 121.2, 123.2,
124.9, 125.7, 128.8, 129.5, 1335, 142.1, 150.8, 151.8, 152.5
(2C), 157.9, 169.1 (C=0). MS (EI) m/z (1,1, %): [M]" 429.17
(100), 386.12 (79), 344.10 (14), 43.01 (79). Found, %: C,
69.77; H, 5.59; N, 9.91. C,sH23N30,. Calculated, %: C, 69.92;
H, 5.40; N, 9.78.

Chemical Formula: C,5H»3N303S
Molecular Weight: 445,5370

1-(3-(2,5-dimethyl-11,12-dihydro-5H-5,11-
epoxybenzo[7,8]oxocino[4,3-b]pyridin-3-yl)-5-(thiophen-2-
yl)-4,5-dihydro-1H-pyrazol-1-yl)ethan-1-one 5e. Yield 160
mg (36%), white needles, mp 190-192 °C (SiO,, EtOAc-
hexane 1:3). '"H NMR (81 MHz, CDCly), §, ppm (J, Hz): 1.94
(3H, s, 5-CH3), 2.37 (3H, s, 2-CH; Py), 2.79 (3H, s, COCH3),
3.07 (1H, d, 2 = 17.4, H-12a oxocine), 3.20 — 4.09 (3H, 2 dd,
2) = 175, %) = 4.5, H-12b oxocine, H-4a pyrazole, dd, 4 =
17.5, 2 = 11.2, H-4b pyrazole), 5.41 (1H, d, %) = 4.3, H-11
oxocine), 5.88 (1H, dd, °J = 11.1, 3J = 4.4, H-5 pyrazole), 6.72
(1H, dd, 3 = 8.2, J = 1.6, H-7 oxocine), 6.81 — 7.05 (4H, m,
H-3,4 thiophene, H-8,9 oxocine), 7.09-7.26 (2H, H-5
thiophene, H-10 oxocine), 7.65 (1H, s, H-4 Py). *C NMR (20
MHz, CDCls), 8, ppm: 22.1 (CHs), 26.3 (2C, CHs), 39.4 (CH,),
44.1 (CH,), 54.9, 69.7, 96.5, 116.9, 121.3, 123.2, 124.9 (3C),
125.8, 127.0, 128.9, 129.6, 133.4, 144.1, 150.8, 152.3, 152.6,
158.0, 169.1 (C=0). MS (EI) m/z (I, %): [M]" 445.23 (82),
402.19 (68), 360.18 (18), 43.05 (100). Found, %: C, 67.59; H,
5.42; N, 9.21. Cz5H23N3038. CaICUIatEd, %: C, 67.40; H, 5.20;
N, 9.43.
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