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3d: R'= 4-OMe 6d (93%): R=Et, R'= 4-NO,

6e (91%): R=Me, R'= 3-NO,
6f (89%): R= Et R'= 3-NO,
6g (78%): R= Me, R'= 4-OMe
6h (76%): R= Et, R'= 4-OMe



(C=0), 2223 (C=N), 3028 (CH) cm L. ~*H NMR: § =1.05 (t,
Me, 3J=7 Hz), 1.10 (t, Me, 3J=7 Hz), 4.12 (g, OCHz, 3J=7
Hz), 4.14 (q, OCHz, 3J=7 Hz), 4.64 (s, CH), 5.02 (s, CH),
5.70 (d, J = 7 Hz, CH), 6.24 (d, J = 9 Hz, CH), 6.96-8.12 (m,
9 CH).—3C NMR: §=14.2 (Me), 14.3 (Me), 41.5 (CH), 47.3
(CH), 57.5(C), 60.7 (OCH?2), 61.3 (OCHy), 104.9 (C), 106.8
(CH), 111.7 (C), 112.2 (C), 121.7 (C), 125.9 (CH), 126.1
(CH), 126.5 (CH), 127.5 (CH), 128.2 (2 CH), 128.6 (CH),
129.1 (2 CH), 130.1 (C), 130.7 (CH), 139.6(C), 143.2 (C),
163.6 (C=0), 164.3 (C=0) ppm. EI-MS: m/z (%) = 453 (2)
[M]*. Anal. for C27H23NsO4 (453.50): calcd. C 71.51, H
5.11, N 9.27; found C 71.49, H 5.15, N 9.31%.

Dimethyl 1,1-dicyano-2-(4-nitrophenyl)-1,11b-dihydro-
2H-pyrido[2,1-a]isoquinoline-3,4-dicarboxylate  (6c) :
White solid; 128-131 °C, yield: 0.44 g (94 %). — IR (KBr): v
= 1732 (C=0), 2223 (C=N), 2852 (CH), 2922 (CH) cm %, —
IH NMR: § = 3.51 (s, OMe), 3.93 (s, OMe), 4.64 (s, CH),
5.05 (s, CH), 5.72 (d, J = 6 Hz, CH), 6.25 (d, J = 9 Hz, CH),
6.95-7.30 (m, 4 CH), 7.55 (d, J =9 Hz, 2 CH), 8.26 (d, J=9
Hz, 2 CH). — 13C NMR: & = 41.5 (CH), 47.3 (CH), 52.7
(OCHs), 53.9 (OCHs), 57.6 (C), 105.0 (C), 106.9 (CH),
111.9 (C), 112.3 (C), 121.7 (C), 124.2 (2 CH), 125.9 (CH),
126.1 (CH), 127.5 (CH), 128.6 (CH), 130.1 (C), 130.7 (CH),
131.3 (2 CH), 143.2 (C), 144.5 (C), 148.5 (C), 163.6 (C=0),
164.4 (C=0) ppm. EI-MS: m/z (%) = 470 (5) [M]*. Anal. for
CasH1sN4Os (470.44): calcd. C 63.83, H 3.86, N 11.91;
found C 63.91, H 3.76, N 11.97%.

Diethyl  1,1-dicyano-2-(4-nitrophenyl)-1,11b-dihydro-
2H-pyrido[2,1-a]isoquinoline-3,4-dicarboxylate (6d):
White solide; 134-135 °C yield: 0.46 g (93 %). — IR (KBr): v
= 1733 (C=0), 2232 (C=N), 3028 (CH) cm . — 'H NMR: §
= 1.05 (t, Me, 3J=7 Hz), 1.10 (t, Me, 3J=7 Hz), 4.12 (q,
OCHgz, %J=7 Hz), 4.14 (g, OCHz2, 3J=7 Hz), 4.64 (s, CH), 5.05
(s, CH), 5.72 (d, J = 6 Hz, CH), 6.25 (d, J = 9 Hz, CH), 6.95-
7.30 (M, 4 CH), 7.54 (d, J = 9 Hz, 2 CH), 8.25 (d, J = 9 Hz,
2 CH). - BCNMR: §=14.2 (Me), 14.3 (Me), 41.5 (CH), 47.3
(CH), 57.6 (C), 60.7 (OCH?2), 61.3 (OCH3), 105.0 (C), 106.9
(CH), 111.9 (C), 112.3 (C), 121.7 (C), 124.2 (2 CH), 125.9
(CH), 126.1 (CH), 127.5 (CH), 128.6 (CH), 130.1 (C), 130.7
(CH), 131.3 (2 CH), 143.2 (C), 144.5 (C), 148.5 (C), 163.6
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2 none 70 CHzCl2 8 20

3 EtsN 25 0.015 CH:Cl2 5 55

4 EtsN 70 0.015 CHCl2 5 58

5 Fes04/Zn0O 25 0.015 CHCl2 6 49

6 ZnO/CuO 25 0.015 CHCl2 5 45

7 KF/CP 25 0.015 CHCl2 5 68

8 Ag/KF/ICP@ 25 0.015 CH:Cl2 4 67
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Dimethyl 1,1-dicyano-2-phenyl-1,11b-dihydro-2H-
pyrido[2,1-a]isoquinoline-3,4-dicarboxylate (6a): White
solid; 116-118 °C, yield: 0.36 g (84 %). — IR (KBr): v=1733
(C=0), 2232 (C=N), 3028 (CH) cm X. — 'H NMR: & = 3.51
(s, OMe), 3.92 (s, OMe), 4.63 (s, CH), 5.04 (s, CH), 5.70 (d,
J =7 Hz, CH), 6.24 (d, J = 9 Hz, CH), 6.94-8.05 (m, 9 CH).
—13C NMR: & = 41.5 (CH), 47.3 (CH), 52.7 (OCHs), 53.9
(OCHs), 57.5 (C), 105.0 (C), 106.8 (CH), 111.7 (C), 112.2
(C), 121.7 (C), 125.9 (CH), 126.1 (CH), 126.5 (CH), 127.5
(CH), 128.2 (2 CH), 128.6 (CH), 129.1 (2 CH), 130.1 (C),
130.7 (CH), 139.6(C), 143.2 (C), 163.6 (C=0), 164.4 (C=0)
ppm. EI-MS: m/z (%) = 425 (3) [M]*. Anal. for C2sH19N304
(425.14): calcd. C 70.58, H 4.50, N 9.88; found C 70.55, H
4.61, N 9.74%.

Diethyl 1,1-dicyano-2-phenyl-1,11b-dihydro-2H-pyrido
[2,1-a]isoquinoline-3,4-dicarboxylate (6b): White solid;
120-122 °C, yield: 0.37 g (82 %). — IR (KBr): v = 1738



IH NMR: & = 3.51 (s, OMe), 3.93 (s, OMe), 3.96 (s, OMe),
4.64 (s, CH), 5.05 (s, CH), 5.72 (d, J = 6 Hz, CH), 6.25 (d, J
=9 Hz, CH), 6.87 (d, J =9 Hz, 2 CH), 6.95 -7.28 (m, 6 CH).
—13C NMR: & = 41.5 (CH), 47.3 (CH), 52.7 (OCHs), 53.9
(OCHs), 55.9 (OCH3), 57.6 (C), 105.0 (C), 106.9 (CH),
111.9 (C), 112.3 (C), 115.3 (2 CH), 121.7 (C), 125.9 (CH),
126.1 (CH), 127.5 (CH), 128.6 (CH), 129.6 (2 CH), 130.1
(C), 130.7 (CH), 132.8 (C), 143.2 (C), 157.9 (C), 163.6
(C=0), 164.4 (C=0) ppm. EI-MS: m/z (%) = 470 (3) [M]*.
Anal. for CasH1sN4Os (470.44): calcd. C 63.83, H 3.86, N
11.91; found C 64.53, H 4.01, N 11.74%.

Diethyl
dihydro-2H-pyrido[2,1-a]isoquinoline-3,4-dicarboxylate
(6h): White solid; m.p.: 125-127 °C yield: 0.37 g (76 %). —
IR (KBr): v = 1733 (C=0), 2232 (C=N), 3028 (CH) cm %, —
'H NMR: § = 1.06 (t, Me, 3J=7 Hz), 1.13 (t, Me, 3J=7 Hz),
4.11 (q, OCHg, 3=7 Hz), 4.13 (g, OCHz2, 3J=7 Hz), 3.96 (s,
OMe), 4.64 (s, CH), 5.05 (s, CH), 5.72 (d, J = 6 Hz, CH),
6.25 (d, J = 9 Hz, CH), 6.87 (d, J = 9 Hz, 2 CH), 6.95 -7.28
(m, 6 CH). — 3C NMR: § 14.0 (Me), 14.2 (Me), 41.5 (CH),
47.3 (CH), 55.9 (OCHgs), 57.6 (C), 60.8 (OCHz), 61.5
(OCHy), 57.6 (C), 105.0 (C), 106.9 (CH), 111.9 (C), 112.3
(C), 115.3 (2 CH), 121.7 (C), 125.9 (CH), 126.1 (CH), 127.5
(CH), 128.6 (CH), 129.6 (2 CH), 130.1 (C), 130.7 (CH),
132.8 (C), 143.2 (C), 157.9 (C), 163.6 (C=0), 164.4 (C=0)
ppm. EI-MS: m/z (%) = 405 (5) [M]*. Anal. for C2sH25N30s
(483.52): calcd. C 69.55, H 5.21, N 8.69; found C 69.46, H
5.11, N 9.01%.

1,1-dicyano-2-(4-methoxyphenyl)-1,11b-
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(C=0), 164.4 (C=0) ppm. EI-MS: m/z (%) = 498 (5) [M]*.
Anal. for C27H22N40s (498.50): calcd. C 65.06, H 4.45, N
11.24; found C 64.94, H 4.66, N 11.37%.

Dimethyl 1,1-dicyano-2-(3-nitrophenyl)-1,11b-dihydro-
2H-pyrido[2,1-a]isoquinoline-3,4-dicarboxylate
(6e):White solid; 125-127 °C yield: 0.43 g (91 %). — IR
(KBr): v = 1733 (C=0), 2232 (C=N), 3028 (CH) cm 1. — 1H
NMR: § = 3.52 (s, OMe), 3.94 (s, OMe), 4.64 (s, CH), 5.04
(s, CH), 5.72 (d, J = 6 Hz, CH), 6.25 (d, J = 9 Hz, CH), 6.95-
7.30 (M, 4 CH), 7.54-8.31 (M, 4 CH). — 13C NMR: § =41.5
(CH), 47.3 (CH), 52.7 (OCHs), 53.9 (OCHs), 57.6 (C), 105.0
(C), 106.9 (CH), 111.9 (C), 112.3 (C), 121.7 (C), 122.3
(CH), 123.1 (CH), 125.9 (CH), 126.1 (CH), 127.5 (CH),
128.6 (CH), 130.1 (C), 130.7 (CH), 134.6 (CH), 140.1 (C),
143.2 (C), 148.0 (C), 163.6 (C=0), 164.4 (C=0) ppm. El-
MS: m/z (%) = 470 (5) [M]*. Anal. for C25H18N4Os (470.44):
calcd. C 63.83, H 3.86, N 11.91; found C 63.93, H 3.69, N
11.63%.

Diethyl
2H-pyrido[2,1-a]isoquinoline-3,4-dicarboxylate

1,1-dicyano-2-(3-nitrophenyl)-1,11b-dihydro-
(6f):
White solid; 131-133 °C, yield: 0.44 g (89 %). — IR (KBr): v
= 1733 (C=0), 2232 (C=N), 3028 (CH) cm . — 'H NMR: §
= 1.07 (t, Me, 3J=7 Hz), 1.12 (t, Me, 3J=7 Hz), 4.12 (q,
OCHz, 3J=7 Hz), 4.14 (g, OCH2, 3]J=7 Hz), 4.65 (s, CH), 5.05
(s, CH), 5.72 (d, J = 6 Hz, CH), 6.25 (d, J = 9 Hz, CH), 6.95-
7.30 (M, 4 CH), 7.56-8.30 (m, 4 CH). — 3C NMR: & = 14.0
(Me), 14.2 (Me), 41.5 (CH), 47.3 (CH), 57.6 (C), 60.8
(OCHy), 61.5 (OCH>), 105.0 (C), 106.9 (CH), 111.9 (C),
112.3 (C), 121.7 (C), 122.3 (CH), 123.1 (CH), 125.9 (CH),
126.1 (CH), 127.5 (CH), 128.6 (CH), 130.1 (C), 130.7 (CH),
134.6 (CH), 140.1 (C), 143.2 (C), 148.0 (C), 163.6 (C=0),
164.4 (C=0) ppm. EI-MS: m/z (%) = 498 (5) [M]*. Anal. for
C27H22N4O6 (498.50): calcd. C 65.06, H 4.45, N 11.24;
found C 66.04, H 4.26, N 10.97%.

Dimethyl 1,1-dicyano-2-(4-methoxyphenyl)-1,11b-
dihydro-2H-pyrido[2,1-a]isoquinoline-3,4-dicarboxylate
(6g):White solid; m.p.: 122-124 °C, yield: 0.35 g (78 %). —
IR (KBr): v = 1733 (C=0), 2232 (C=N), 3028 (CH) cm . —
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Biosynthesis of Ag/KF/CP@MWCNTSs nanocatalyst using the aqueous extract of the rizhom of
Petasis Hibriduse and its application in the synthesis of pyrido[1,2-a]isoquinoline-4,3-dicarboxylate
derivatives

In recent years, green methods, especially the use of plant extracts in the synthesis of metal nanocatalysts,
have attracted a lot of attention. In this research, the biosynthesis of Ag/KF/CP@MWCNTSs nanocatalyst
was carried out using the aqueous extract of the root of Baba Adam Jungle plant. Plant extract had a
reducing and stabilizing role in the nanocatalyst synthesis process. The structure and morphology of the
synthesized nanocatalyst were confirmed by X-ray diffraction (XRD), scanning electron microscopy
(SEM), X-ray scattering (EDX), and transmission electron microscopy (TEM). Then, from the nanocatalyst
obtained in the synthesis of pyrido[1,2-a]isoquinoline-4,3-dicarboxylate derivatives using a one-pot, four-
component reaction between isoquinoline, di-alkyl-acetylene dicarboxylate, aromatic aldehydes,
Malononitrile was used as a catalyst in acetonitrile solvent at room temperature.
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