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Table S1. Spectroscopic data for compounds 2b, g, h and 3b, g, h.
Ethyl [(1-butyl-4-cyano-6,7-dihydro-5H-cyclopenta[c]pyridin-3-yl)oxy]acetate (2b). 1H NMR
(300 MHz, DMSO/CCl4, 1/3) δ 0.93 (t, J =  7.3  Hz,  3H,  CH2CH3), 1.28 (t, J = 7.1 Hz, 3H,
OCH2CH3), 1.27-1.39 (m, 2H, CH2CH3), 1.56-1.67 (m, 2H, CH2C2H5), 2.13-2.24 (m, 2H, 6-
CH2), 2.60 (t, J = 7.4 Hz, 2H, CH2C3H7), 2.86 (t, J = 7.5 Hz, 2H, 7-CH2), 3.06 (t, J = 7.6 Hz, 2H,
5-CH2), 4.17 (q, J = 7.1 Hz, 2H, OCH2CH3), 4.89 (s, 2H, OCH2CO).
Ethyl [(5-cyano-3,3-dimethyl-8-ethyl-3,4-dihydro-1H-pyrano[3,4-c]pyridin-6-yl)oxy] acetate
(2g). 1H NMR (300 MHz, DMSO/CCl4, 1/3) δ 1.21 (t, J =  7.4  Hz,  3H,  CH2CH3), 1.26 (s, 6H,
C(CH3)2),  1.30 (t, J = 7.1 Hz, 3H, OCH2CH3), 2.58 (q, J = 7.4 Hz, 2H, CH2CH3), 2.78 (s, 2Н,
CH2), 4.18 (q, J = 7.1 Hz, 2H, OCH2CH3), 4.61 (s, 2Н, OCH2), 4.92 (s, 2Н, ОCH2CO).
Ethyl [(8-butyl-5-cyano-3,3-dimethyl-3,4-dihydro-1H-pyrano[3,4-c]pyridin-6-yl)oxy] acetate
(2h). 1H NMR (300 MHz, DMSO/CCl4,  1/3)  δ 0.93  (t, J =  7.3  Hz,  3H,  СН2CH3),1.27 (s, 6H,
C(CH3)2), 1.27 (t, J = 7.1 Hz, 3H, ОCH2CH3), 1.30-1.41 (m, 2H, CH2CH3), 1.57-1.68 (m, 2H,
CH2C2H5), 2.50-2.55 (m, 2H, CH2C3H7), 2.78 (s, 2H, CH2), 4.17 (q, J = 7.1 Hz, 2H, OCH2CH3),
4.62 (s, 2Н, OCH2), 4.91 (s, 2Н, ОCH2CO).
Ethyl 1-amino-5-butyl-7,8-dihydro-6H-cyclopenta[d]furo[2,3-b]pyridine-2-carboxylate (3b). 1H
NMR (300 MHz, DMSO/CCl4, 1/3) δ 0.95 (t, J =  7.3  Hz,  3H,  СН2CH3), 1.32-1.45 (m, 2H,
CH2CH3), 1.40 (t, J = 7.1 Hz, 3H, ОCH2CH3), 1.63-1.75 (m, 2H, СН2С2H5), 2.15-2.27 (m, 2H,
7-CH2), 2.68-2.74 (m, 2H, CH2С3H7), 2.89 (t, J = 7.5 Hz, 2H, 6-CH2), 3.27 (t, J = 7.6 Hz, 2H, 8-
CH2), 4.32 (q, J = 7.1 Hz, 2H, OCH2CH3), 5.70 (br s, 2H, NH2).
Ethyl 1-amino-8,8-dimethyl-5-ethyl-8,9-dihydro-6H-furo[2,3-b]pyrano[4,3-d]pyridine-2-
carboxylate (3g). 1H NMR (300 MHz, DMSO/CCl4, 1/3) δ 1.29 (t, J =  7.4  Hz,  3H,  CH2CH3),
1.30 (s, 6H, C(CH3)2), 1.41 (t, J = 7.1 Hz, 3H, OCH2CH3), 2.65 (q, J = 7.4 Hz, 2H, CH2CH3),
3.11 (s, 2Н, CH2), 4.33 (q, J = 7.1 Hz, 2H, OCH2CH3), 4.71 (s, 2Н, OCH2), 5.74 (br s, 2Н, NH2).
Ethyl 1-amino-8,8-dimethyl-5-butyl-8,9-dihydro-6H-furo[2,3-b]pyrano[4,3-d]pyridine-2-
carboxylate (3h). 1H NMR (300 MHz, DMSO/CCl4, 1/3) δ 0.97 (t, J =  7.3  Hz,  3H,  CH2CH3),
1.29 (s, 6H, C(CH3)2), 1.35-1.48 (m, 2H, CH2CH3),  1.40  (t, J =  7.1  Hz,  3H,  OCH2CH3),
1.65-1.76 (m, 2H, CH2C2H5), 2.61 (t, J = 7.5 Hz, 2H, CH2C3H7), 3.11 (s, 2H, CH2), 4.33 (q, J =
7.1 Hz, 2H, OCH2CH3), 4.71 (s, 2H, OCH2), 5.75 (br s, 2H, NH2).

Table S2. Spectroscopic data for compounds 4a‒h.
4-Isopropyl-2,3,10,11-tetrahydro-1H-cyclopenta[4',5']pyrido[3',2':4,5]furo[3,2-d]pyrrolo[1,2-
a]pyrimidin-7(9H)-one (4a). 1H NMR (300 MHz, DMSO/CCl4, 1/3) δ 1.31 (d, J = 6.6 Hz, 6H,
CH(CH3)2), 2.20-2.41 (m, 4H, 2-CH2, 10-CH2), 3.02 (t, J = 7.4 Hz, 2H, 3-CH2), 3.19 (t, J = 7.8
Hz, 2H, 11-CH2), 3.20 (sp, J  = 6.7 Hz, 1H, CH(CH3)2),  3.35  (t, J  = 7.6  Hz,  2H,  1-CH2),
4.18-4.24 (m, 2H, 9-CH2). 13C NMR (75 MHz, DMSO/CCl4, 1/3) δ: 19.6, 21.0, 24.5, 29.1, 31.1,
31.6, 32.8, 46.5, 109.2, 133.2, 135.5, 142.6, 149.6, 150.8, 160.7, 161.4, 161.8.
4-Butyl-2,3,10,11-tetrahydro-1H-cyclopenta[4',5']pyrido[3',2':4,5]furo[3,2-d]pyrrolo[1,2-
a]pyrimidin-7(9H)-one (4b). 1H NMR (300 MHz, DMSO/CCl4, 1/3) δ 0.98 (t, J = 7.3 Hz, 3H,
CH2CH3), 1.37-1.50 (m, 2H, CH2CH3), 1.70-1.80 (m, 2H, CH2C2H5), 2.23-2.41 (m, 4H, 2-CH2,
10-CH2), 2.80 (t, J = 7.5 Hz, 2H, CH2C3H7), 2.99 (t, J = 7.4 Hz, 2H, 3-CH2), 3.19 (t, J = 7.9 Hz,
2H, 11-CH2), 3.34 (t, J = 7.6 Hz, 2H, 1-CH2), 4.18-4.24 (m, 2H, 9-CH2). 13C NMR (75 MHz,
DMSO/CCl4, 1/3) δ: 13.5, 19.6, 21.9, 24.4, 29.3, 29.8, 31.1, 31.6, 34.9, 46.5, 109.1, 134.1, 135.4,
142.5, 149.3, 150.8, 156.9, 160.6, 161.6.
5-Isopropyl-1,2,3,4,11,12-hexahydropyrrolo[1'',2'':1',2']pyrimido[4',5':4,5]furo[2,3-c]-
isoquinolin-8(10H)-one (4c). 1H NMR (300 MHz, DMSO/CCl4, 1/3) δ 1.28 (d, J = 6.6 Hz, 6H,
CH(CH3)2), 1.83-1.98 (m, 4H, 2,3-CH2), 2.29-2.40 (m, 2H, 11-CH2), 2.82-2.88 (m, 2H, 4-CH2),
3.18 (t, J = 7.9 Hz, 2H, 12-CH2), 3.30-3.38 (m, 3H, 1-CH2, CH(CH3)2), 4.17-4.23 (m, 2H, 10-
CH2). 13C NMR (75 MHz, DMSO/CCl4, 1/3) δ: 19.5, 20.8, 21.3, 22.4, 24.7, 26.5, 30.4, 31.7,
46.4, 109.9, 125.1, 135.1, 143.5, 143.9, 150.8, 160.2, 160.3, 164.9.
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5-Isobutyl-1,2,3,4,11,12-hexahydropyrrolo[1'',2'':1',2']pyrimido[4',5':4,5]furo[2,3-
c]isoquinolin-8(10H)-one (4d). 1H NMR (300 MHz, DMSO/CCl4, 1/3) δ 1.00 (d, J = 6.6 Hz, 6H,
CH(CH3)2), 1.83-1.97 (m, 4H, 2,3-CH2), 2.21-2.40 (m, 3H, CH(CH3)2, 11-CH2), 2.68 (d, J = 7.0
Hz, 2H, CHCH2), 2.76-2.82 (m, 2H, 4-CH2), 3.18 (t, J = 7.9 Hz, 2H, 12-CH2), 3.31-3.37 (m, 2H,
1-CH2), 4.17-4.23 (m, 2H, 10-CH2). 13C NMR (75 MHz, DMSO/CCl4, 1/3) δ: 19.6, 20.8, 22.2,
22.3, 25.2, 26.4, 27.1, 31.7, 42.9, 46.4, 109.9, 126.4, 135.0, 143.4, 143.6, 150.8, 159.7, 159.9,
160.3.
2,2,5-Trimethyl-1,4,11,12-tetrahydro-2H-pyrano[4'',3'':4',5']pyrido[3',2':4,5]furo[3,2-
d]pyrrolo[1,2-a]pyrimidin-8(10H)-one (4e). 1H NMR (300 MHz, DMSO/CCl4, 1/3) δ 1.33 (s,
6H, С(CH3)2), 2.30-2.41 (m, 2H, 11-CH2), 2.48 (s, 3H, CH3), 3.19 (s, 2H, CH2), 3.20 (t, J = 7.9
Hz, 2H, 12-CH2), 4.20 (t, J  = 7.3 Hz, 2H, 10-CH2),  4.74  (s,  2H,  OCH2). 13C NMR (75 MHz,
DMSO/CCl4, 1/3) δ: 19.6, 20.8, 25.8, 31.7, 36.3, 46.5, 60.0, 68.6, 110.1, 123.7, 135.1, 139.6,
143.0, 150.7, 153.5, 160.3, 160.7.
2,2-Dimethyl-5-ethyl-1,4,11,12-tetrahydro-2H-pyrano[4'',3'':4',5']pyrido[3',2':4,5]furo[3,2-
d]pyrrolo[1,2-a]pyrimidin-8(10H)-one (4f). 1H NMR (300 MHz, DMSO/CCl4, 1/3) δ 1.33 (s,
6H, C(CH3)2), 1.35 (t, J = 7.3 Hz, 3H, CH2CH3), 2.30-2.41 (m, 2H, 11-CH2), 2.74 (t, J = 7.3 Hz,
2H, CH2CH3), 3.20 (t, J = 7.9 Hz, 2H, 12-CH2), 3.22 (s, 2H, CH2), 4.18-4.24 (t, J = 7.3 Hz, 2H,
10-CH2), 4.79 (s, 2H, OCH2). 13C NMR (75 MHz, DMSO/CCl4, 1/3) δ: 11.3, 19.6, 25.8, 26.4,
31.7, 36.4, 46.5, 59.7, 68.5, 109.9, 123.1, 135.2, 139.7, 143.0, 150.7, 157.9, 160.6, 160.7.
5-Butyl-2,2-dimethyl-1,4,11,12-tetrahydro-2H-pyrano[4'',3'':4',5']pyrido[3',2':4,5]furo[3,2-
d]pyrrolo[1,2-a]pyrimidin-8(10H)-one (4g). 1H NMR (300 MHz, DMSO/CCl4, 1/3) δ 0.99 (t, J =
7.3  Hz,  3H,  CH2CH3), 1.33 (s, 6H, C(CH3)2), 1.39-1.52 (m, 2H, CH2CH3), 1.71-1.82 (m, 2H,
CH2C2H5), 2.30-2.41 (m, 2H, 11-CH2), 2.66-2.73  (m,  2H,  CH2C3H7), 3.20 (t, J = 7.9  Hz,  2H,
12-CH2),  3.22  (s,  2H,  CH2), 4.18-4.25 (t, J  = 7.3 Hz, 2H, 10-CH2), 4.80 (s, 2H, OCH2). 13C
NMR (75 MHz, DMSO/CCl4, 1/3) δ: 13.5, 19.6, 21.9, 25.8, 29.4, 31.7, 33.0, 36.5, 46.5, 59.8,
68.6, 110.1, 123.3, 135.2, 139.9, 143.1, 150.7, 157.3, 160.6, 160.7.
2,2-Dimethyl-5-(2-furyl)-1,4,11,12-tetrahydro-2H-pyrano[4'',3'':4',5']pyrido[3',2':4,5]furo[3,2-
d]pyrrolo[1,2-a]pyrimidin-8(10H)-one (4h). IR ν/cm-1: 1687 (C=O). 1H  NMR  (300  MHz,
DMSO/CCl4, 1/3) δ 1.37 (s, 6H, C(CH3)2), 2.28-2.39 (m, 2H, 11-CH2), 3.21 (t, J = 7.9 Hz, 2H,
12-CH2), 3.30 (s, 2H, CH2), 4.17-4.23 (t, J = 7.3 Hz, 2H, 10-CH2), 5.14 (s, 2H, OCH2), 6.67 (dd,
J = 3.5, 1.7 Hz, 1H, 4-CH, furyl), 7.22 (dd, J = 3.5, 0.7 Hz, 1H, 3-CH, furyl), 7.83 (dd, J = 1.7,
0.7 Hz, 1H, 5-CH, furyl). 13C NMR (75 MHz, DMSO/CCl4, 1/3) δ: 21.7, 25.8, 31.6, 36.5, 46.5,
60.0, 68.7, 107.8, 109.7, 110.1, 123.8, 135.0, 139.8, 140.9, 144.2, 152.7, 153.5, 155.7, 160.7,
161.9. Anal. Calcd. for C21H19N3O4: C 66.83; H 5.07; N 11.13 %. Found: C 66.71; H 5.08; N
11.11 %.

Table S3. Spectroscopic data for compounds 5a‒h.

4-Isopropyl-2,3,10,11,12,13-hexahydro-1H-
cyclopenta[4'',5'']pyrido[3'',2'':4',5']furo[3',2':4,5]pyrimido[1,2-a]azepin-7(9H)-one (5a). 1H
NMR (300 MHz, DMSO/CCl4, 1/3) δ 1.31 (d, J = 6.7  Hz,  6H,  CH(CH3)2), 1.76-1.93 (m, 6H,
10,11,12-CH2), 2.23-2.34 (m, 2H, 2-CH2), 3.02 (t, J  = 7.4 Hz, 2H, 3-CH2), 3.12-3.17 (m, 2H,
13-CH2), 3.19 (sp, J = 6.7 Hz, 1H, CH(CH3)2), 3.36 (t, J = 7.6 Hz, 2H, 1-CH2), 4.41-4.46 (m,
2H, 9-CH2). 13C  NMR  (75  MHz,  DMSO/CCl4, 1/3) δ: 20.9, 24.5, 27.1, 28.7, 29.0, 31.1, 32.8,
36.6, 41.9, 109.2, 133.1, 135.1, 140.4, 149.7, 151.8, 160.9, 161.5, 161.8.
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4-Butyl-2,3,10,11,12,13-hexahydro-1H-cyclopenta[4'',5'']pyrido[3'',2'':4',5']furo[3',2':4,5]-
pyrimido[1,2-a]azepin-7(9H)-one (5b). 1H NMR (300 MHz, DMSO/CCl4, 1/3) δ 0.98 (t, J = 7.3
Hz, 3H, CH2CH3), 1.36-1.49 (m, 2H, CH2CH3), 1.69-1.93 (m, 8H, CH2C2H5, 10,11,12-CH2),
2.23-2.33 (m, 2H, 2-CH2), 2.80 (t, J = 7.6 Hz, 2H, CH2C3H7), 2.99 (t, J = 7.4 Hz, 2H, 3-CH2),
3.11-3.16 (m, 2H, 13-CH2), 3.34 (t, J = 7.6 Hz, 2H, 1-CH2), 4.40-4.45 (m, 2H, 9-CH2). 13C
NMR (75 MHz, DMSO/CCl4, 1/3) δ: 13.5, 21.9, 24.4, 24.5, 27.1, 28.7, 29.2, 29.7, 31.1, 34.9,
36.6, 41.9, 109.2, 134.1, 134.9, 140.4, 149.4, 151.8, 156.9, 160.9, 161.6.
4-Phenyl-2,3,10,11,12,13-hexahydro-1H-cyclopenta[4'',5'']pyrido[3'',2'':4',5']furo-
[3',2':4,5]pyrimido[1,2-a]azepin-7(9H)-one (5c). 1H NMR (300 MHz, DMSO/CCl4, 1/3) δ
1.78-1.95 (m, 6H, CH2, 10,11,12-CH2), 2.23-2.35 (m, 2H, 2-CH2), 3.13-3.20 (m, 2H, 13-CH2),
3.24 (t, J  = 7.3 Hz, 2H, 3-CH2), 3.43 (t, J  = 7.5 Hz, 2H, 1-CH2), 4.41-4.49 (m, 2H, NCH2),
7.38-7.51 and 7.83-7.88 (both m, 3H and 2H, Ph). 13C  NMR  (75  MHz,  DMSO/CCl4, 1/3) δ:
24.4, 25.7, 26.9, 28.6, 31.2, 31.8, 36.6, 42.1, 110.2, 127.9, 128.4, 128.5, 134.2, 135.9, 138.6,
140.3, 151.8, 152.0, 152.3, 161.5, 161.8.
5-Isopropyl-1,2,3,4,11,12,13,14-octahydroazepino[1'',2'':1',2']pyrimido[4',5':4,5]furo[2,3-
c]isoquinolin-8(10H)-one (5d). 1H NMR (300 MHz, DMSO/CCl4, 1/3) δ 1.28 (d, J = 6.7 Hz, 6H,
CH(CH3)2), 1.75-1.98 (m, 10H, 2,3-CH2 and 11,12,13-CH2), 2.82-2.88 (m, 2H, 4-CH2),
3.11-3.16 (m, 2H, 14-CH2), 3.33 (sp, J  = 6.7 Hz, 1H, CH(CH3)2), 3.32-3.38 (m, 2H, 1-CH2),
4.40-4.45 (m, 2H, 10-CH2). 13C NMR (75 MHz, DMSO/CCl4, 1/3) δ: 20.7, 21.3, 22.4, 24.5, 24.7,
26.5, 27.1, 28.7, 30.4, 36.7, 41.8, 109.9, 124.9, 134.6, 141.3, 144.0, 151.7, 160.3, 160.6, 164.9.
5-Isobutyl-1,2,3,4,11,12,13,14-octahydroazepino[1'',2'':1',2']pyrimido[4',5':4,5]furo[2,3-
c]isoquinolin-8(10H)-one (5e). 1H NMR (300 MHz, DMSO/CCl4, 1/3) δ 0.99 (d, J = 6.6 Hz, 6H,
CH(CH3)2), 1.75-1.97 (m, 10H, 2,3-CH2 and 11,12,13-CH2), 2.21-2.34 (m, 1H, CH(CH3)2), 2.68
(d, J = 7.0 Hz, 2H, CHCH2), 2.76-2.82 (m, 2H, 4-CH2), 3.11-3.17 (m, 2H, 14-CH2), 3.32-3.38
(m, 2H, 1-CH2), 4.40-4.45 (m, 2H, 10-CH2). 13C NMR (75 MHz, DMSO/CCl4, 1/3) δ: 20.8, 22.2,
22.4, 24.5, 25.2, 26.3, 27.1, 28.7, 36.7, 41.8, 42.9, 109.9, 126.4, 134.6, 141.3, 143.8, 151.8, 159.8,
159.9, 160.6.
2,2,5-Trimethyl-1,4,11,12,13,14-hexahydro-2H-
pyrano[4''',3''':4'',5'']pyrido[3'',2'':4',5']furo[3',2':4,5]pyrimido[1,2-a]azepin-8(10H)-one (5f).
1H NMR (300 MHz, DMSO/CCl4,  1/3)  δ 1.34  (s,  6H,  С(CH3)2), 1.76-1.94 (m, 6H, 11,12,13-
CH2), 2.49 (s, 3H, CH3), 3.14-3.20 (m, 2H, 14-CH2), 3.22 (s, 2H, CH2), 4.41-4.46 (m, 2H, 10-
CH2), 4.75 (s, 2H, OCH2). 13C NMR (75 MHz, DMSO/CCl4, 1/3) δ: 20.8, 24.5, 25.8, 27.0, 28.7,
36.3, 36.6, 41.9, 60.0, 68.6, 110.2, 123.7, 134.7, 139.7, 140.8, 151.7, 153.6, 160.4, 161.0.
2,2-Dimethyl-5-ethyl-1,4,11,12,13,14-hexahydro-2H-
pyrano[4''',3''':4'',5'']pyrido[3'',2'':4',5']furo[3',2':4,5]pyrimido[1,2-a]azepin-8(10H)-one (5g).
1H NMR (300 MHz, DMSO/CCl4, 1/3) δ 1.34 (s, 6H, C(CH3)2), 1.35 (t, J  = 7.4 Hz, 3H,
CH2CH3), 1.76-1.94 (m, 6H, 11,12,13-CH2), 2.74 (q, J = 7.4 Hz, 2H, CH2CH3), 3.14-3.20 (m,
2H, 14-CH2), 3.23 (s, 2H, CH2), 4.41-4.47 (m, 2H, 10-CH2), 4.80 (s, 2H, OCH2). 13C NMR (75
MHz, DMSO/CCl4, 1/3) δ: 11.3, 24.5, 25.8, 26.4, 27.1, 28.7, 36.4, 36.6, 41.9, 59.7, 68.6, 110.1,
123.1, 134.8, 139.8, 140.9, 151.7, 158.0, 160.7, 161.0.
5-Butyl-2,2-dimethyl-1,4,11,12,13,14-hexahydro-2H-pyrano[4''',3''':4'',5'']pyrido-
[3'',2'':4',5']furo[3',2':4,5]pyrimido[1,2-a]azepin-8(10H)-one (5h). 1H NMR (300 MHz,
DMSO/CCl4, 1/3) δ 0.99 (t, J = 7.3 Hz, 3H, CH2CH3), 1.33 (s, 6H, C(CH3)2), 1.38-1.51 (m, 2H,
CH2CH3), 1.71-1.94 (m, 8H, CH2C2H5, 11,12,13-CH2), 2.69 (t, J  = 7.6  Hz,  2H,  CH2C3H7),
3.13-3.20 (m, 2H, 14-CH2), 3.23 (s, 2H, CH2), 4.40-4.47 (m, 2H, 10-CH2), 4.80 (s, 2H, OCH2).
13C NMR (75 MHz, DMSO/CCl4, 1/3) δ: 13.5, 21.9, 24.5, 25.8, 27.1, 28.7, 29.4, 32.9, 36.5, 36.6,
41.9, 59.8, 68.6, 110.2, 123.3, 134.8, 139.9, 140.9, 151.8, 157.3, 160.7, 161.0.
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