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Active methylenes 4{1-7} were purchased from commercial vendors and used without further
purification. The ketonic Mannich bases 7{1}, 7{2} and 8 depicted in Scheme 2 have been
synthesized according to the given literature and their melting points are convenient with

literature.*

Synthesis of 3,3'-(methylazanediyl)bis(1-(furan-2-yl)propan-1-one) hydrochloride 7{3}: A
mixture of 2-acetylfuran (5.51 mL, 0.05 mol), methylamine hydrochloride (1.69 g, 0.025),
paraformaldehyde (1.50 g, 0.05 mol) in absolute ethanol (20 mL) was heated on a steam bath for
3 h. After completion the reaction, the reaction mixture was cooled to room temperature and then
precipitated product was separated by filtration and crystallized in absolute ethanol. Yield: 72%,
mp:193-195 °C. HRMS for free base (ESI): Calcd for CisH1gNO4 [M+H]": 276.1230, found:
276.1274.

Synthesis of 1-(1H-indol-3-yl)-3-morpholinopropan-1-one hydrochloride 1-(1H-indol-3-yl)-
3-morpholinopropan-1-one hydrochloride 7{4}: A mixture of 3-acetylindole (3.98, 0.025
mole), morpholine hydrochloride (2.18 mL, 0.025), paraformaldehyde (0.75 g, 0.025 mol) in
absolute ethanol (20 mL) was heated on a steam bath for 3 h. After completion the reaction,
acetone (10 mL) was added to the mixture and was kept in the refrigerator over night and then
precipitated product was separated by filtration and crystallized in absolute ethanol. Yield: 65%,
mp: 229-230 °C. HRMS for free base (ESI): Calcd for Ci5H19N,O, [M+H]™: 259.1441, found:
259.1495.



Scheme 1. Ketonic Mannich Bases 7{1-4}, 8
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General procedure for the synthesis of 2,3,6-trisubstituted pyridines 6{1-6, 1}: A mixture of
diketo-base hydrochloride 7{1} (0.22 g, 0.66 mmol), active methylene 4{1} (0.045 mL, 0.44
mmol) and ammonium acetate (0.2 g, 2.6 mmol) in 3 mL of water was heated at 80 °C for 2
hours. After completion the reaction (monitored by TLC), the reaction mixture was cooled to
room temperature and 20 mL of water was added. The product was extracted with EtOAc (2x5
mL) and dried (MgSO,). The solvent was removed under reduced pressure and the residue was
purified by flash column chromatography (Silica gel, EtOAc-hexane, 1:6). All compounds were
fully characterized by *H NMR, *C NMR and HRMS analysis.

General procedure for the synthesis of 2,3,6-trisubstituted pyridines with K-10 catalysis
6{2-6, 1-4}: To the mixture of the diketo-base hydrochloride 7{1} (0.22 g, 0.66 mmol), active
methylene ketone 4{2} (0.045 mL, 0.44 mmol) and ammonium acetate (0.2g, 2.6 mmol) in 3 mL
of water was added K-10 (0.44 g) and heated on an oil bath with stirring at 80 °C for 2 hours
(monitored by TLC). The reaction mixture was cooled to room temperature and poured on 20
mL of water. The crude product was extracted with chloroform (2x25 mL) and dried over

MgSO,. The solvent was removed under reduced pressure and the residue was purified by flash



column chromatography (Silica gel, EtOAc-hexane, 1:6). All compounds were fully
characterized by *H NMR, *C NMR and HRMS.

Synthesis of 1-(2-Methyl-5,6,7,8-tetrahydroquinolin-3-yl)ethanone 9{1}: A mixture of 2,2'-
(methylazanediyl)bis(methylene)dicyclohexanone hydrochloride 8 (0.2 g, 0.69 mmol), active
methylene ketone 4{1} (0.048 mL, 0.46 mmol) and ammonium acetate (0.2 g, 2.6 mmol) in 3
mL of water was heated on an oil bath with stirring at 80 °C for 2 hours (monitored by TLC).
The reaction mixture was cooled to room temperature and poured on 20 mL of water. The crude
product was extracted with chloroform (2x25 mL) and dried over MgSO,. The solvent was
removed under reduced pressure and the residue was purified by flash column chromatography
(Silica gel, EtOAc-hexane, 1:6). The structure of 9{1} was fully characterized by 'H NMR, **C
NMR and HRMS.

General procedure for the synthesis of 5,6,7,8-tetrahydroquinolines in the presence of K-
10 catalysis 9{2-7}: To the mixture of 2,2'-(methylazanediyl)bis(methylene)dicyclohexanone
hydrochloride 8 (0.2 g, 0.69 mmol), active methylene ketone 4{2} (0.048 mL, 0.46 mmol) and
ammonium acetate (0.2 g, 2.6 mmol) in 3 mL of water was added K-10 (0.44 g) and heated on
an oil bath with stirring at 80 °C for 2 hours (monitored by TLC). The reaction mixture was
cooled to room temperature and poured on 20 mL of water. The crude product was extracted
with chloroform (2x25 mL) and dried over MgSO,. The solvent was removed under reduced
pressure and the residue was purified by flash column chromatography (Silica gel, EtOAc-
hexane, 1:6). All compounds were fully characterized by *H NMR, *C NMR and HRMS.

Experimental data for products 6{1-4, 1-6} and 9{1-7}

1-(2-Methyl-6-phenylpyridin-3-yl)ethanone 6{1,1}:
White solid; Yield: 98%, mp: 91-92 °C (lit* 92 °C); *H NMR (400
| MHz, CDCls) & 8.03-8.07 (m, 3H, ArH-PyrH), 7.64 (d, J= 8.0 Hz, 1H,
PyrH), 7.44-7.50 (m, 3H, ArH), 2.83 (s, 3H, CHs), 2.60 (s, 3H,
COCHj3). 3C NMR (100 MHz, CDCI3) 6 200.0, 158.7, 158.6, 138.4, 138.0, 130.7, 129.7, 128.9,

N\



127.3, 117.3, 29.4, 25.4; HRMS (ESI): Calcd for CisHi,NO [M+H]": 212.1075, found:

212.1075. Spectroscopic data are in agreement with literature values.”

Ethyl 2-methyl-6-phenylnicotinate 6{2,1}:

0 Pale yellow solid; Yield: 89%, mp: 54-56 °C; H NMR (400 MHz,
| X Yo CDCl3) & 8.26 (d, J= 8.2 Hz, 1H, PyrH), 8.06 (d, J= 8.0 Hz, 2H, ArH),
N 7.62 (d, J= 8.2 Hz, 1H, PyrH), 7.42-7.51 (m, 3H, ArH), 4.40 (q, J=7.1

Hz, 2H, CH,CHs), 2.91 (s, 3H, CH3), 1.42 (t, J= 7.1 Hz, 3H, CH,CH3);
13C NMR (100 MHz, CDCls) 6 166.7, 160.0, 159.1, 139.3, 138.5, 129.7, 128.8, 127.3, 123.7,
117.4, 61.1, 25.3, 14.3; HRMS (ESI): Calcd for C15HigNO, [M+H]": 242.1181, found: 242.1183.

Spectroscopic data are in agreement with literature values.

Isopropyl 2-methyl-6-phenylnicotinate 6{3,1}:
o J\ Colorless viscous oil; Yield: 66%; *H NMR (400 MHz, CDCl3) & 8.24
| j 0 (d, J= 8.2 Hz, 1H, PyrH), 8.05 (d, J= 7.6 Hz, 2H, ArH), 7.61 (d, J= 8.2
N Hz, 1H, PyrH), 7.41-7.50 (m, 3H, ArH), 5.24-5.30 (m, 1H, CH), 2.91
(s, 3H, CHj3), 1.39 (d, J =6.3 Hz, 6H, 2CHj3); 3C NMR (100 MHz,
CDCl3) 6 166.3, 159.8, 159.0, 139.3, 138.6, 129.6, 128.8, 127.3, 124.1, 117.4, 68.7, 25.3, 22.0;

HRMS (ESI): Calcd for C16H1gNO, [M+H]™: 256.1338, found: 256.1331.

2-Methoxyethyl 2-methyl-6-phenylnicotinate 6{4,1}:

o Yellow viscous oil; Yield: 93%; *H NMR (400 MHz, CDCls) 6 8.28
| N oﬂ (d, J= 8.2 Hz, 1H, PyrH), 8.05 (d, J= 7.6 Hz, 2H, ArH), 7.61 (d, J=
N" -9 82 Hz, 1H, PyrH), 7.41-7.50 (m, 3H, ArH), 4.48 (t, J= 4.7 Hz, 2H,

CHy), 3.73 (t, J= 4.7 Hz, 2H, CHy), 3.43 (s, 3H, OCHg), 2.92 (s, 3H,
CHj3); 3C NMR (CDCI3; 100 MHz) 6 165.5, 160.1, 159.2, 139.5, 138.4, 129.7, 128.8, 127.3,
123.3, 117.4, 70.5, 64.1, 59.0, 25.3; HRMS (ESI): Calcd for CisH1gNOs [M+H]": 272.1287,
found: 272.1285.



(2-Methyl-6-phenylpyridin-3-yl)(phenyl)methanone 6a{5,1}:

White solid; Yield: 57%, mp: 73-74 °C ; *H NMR (400 MHz, CDCl3) §
8.07 (d, J= 8.0 Hz, 2H, PyrH), 7.83(d, J= 8.0 Hz, 2H, PyrH), 7.72 (d, J
=8.0 Hz, 1H, ArH), 7.61-7.65 (m, 2H, ArH), 7.43-7.52 (m, 5H, ArH),
2.63 (s, 3H, CH3); 8C NMR (100 MHz, CDCls); 6 197.2, 158.2, 157.0,
138.7, 137.4, 137.4, 133.6, 132.0, 130.0, 129.5, 128.9, 128.7, 127.2, 116.9, 23.9; HRMS (ESI):
Calcd for C19H1sNO [M+H]™: 274.1232, found: 274.1225.

1-(2,6-Diphenylpyridin-3-yl)ethanone 6b{5,1}:
o Colorless viscous oil; Yield: 9%; *H NMR (400 MHz, CDCls) 6 8.14 (d,
| N J= 7.5 Hz, 2H, ArH), 7.96 (d, J= 8.1 Hz, 1H, PyrH), 7.79 (d, J =8.1 Hz,
O N~ O 1H, PyrH), 7.67-7.69 (m, 2H, ArH), 7.43-7.52 (m, 6H, ArH), 2.10 (s, 3H,
CHj3); 3C NMR (100 MHz, CDCl3) 6 203.7, 158.2, 157.2, 140.0, 138.3,
137.5, 134.5, 129.8, 129.5, 129.4, 128.9, 128.7, 127.3, 118.2, 30.4; HRMS (ESI): Calcd for
C1oH1sNO [M+H]*: 274.1232, found: 274.1225.

Diethyl 2-ethyl-6-phenylpyridin-3-ylphosphonate 6{6,1}:
Colorless viscous oil; Yield: 22%; *H NMR (400 MHz, CDCl3) &
ﬁ,/o// 8.21 (dd, *Jp=14.0 Hz, J= 8.1 Hz, 1H, PyrH), 8.07 (d, J= 8.0 Hz,
| Xy Yo7 N 2H, ArH), 7.62 (d, J=8.1 Hz, 1H, ArH), 7.39-7.48 (m, 3H, ArH),
N 4.07-4.24 (m, 4H, 20CH,CH3), 3.14 (q, J= 7.4 Hz, 2H, CH,CHj3),
1.30-1.42 (m, 9H, CH,CH3, 20CH,CHj3); BC NMR (100 MHz,
CDCl3) 6 165.7 (d, 2Jpc= 13.0 Hz), 159.2, 142.7 (d, 2Jpc=9.6 Hz), 138.4, 129.5, 128.5, 127.1,
120.3 (d, 1Jp c= 186.8 Hz), 116.3 (d, Jpc= 11.5 Hz), 61.9 (d, 2Jp.c= 5.5 Hz), 30.1, 16.3 (d, 3Jp c=

6.5 Hz), 13.4; HRMS (ESI): Calcd for C17H2sNOsP [M+H]": 320.1416, found: 320.1413.

1-(2-Methyl-6-(thiophen-2-yl)pyridin-3-yl)ethanone 6{1,2}:

Colorless viscous oil; Yield: 74%; *H NMR (400 MHz, CDCl3) 6 8.0 (d, J=
8.2 Hz, 1H, PyrH), 7.66-7.68 (m, 1H, ThyH), 7.54 (d, J= 8.2 Hz, 1H,
PyrH), 7.45-7.47 (m, 1H, ThyH), 7.12-7.15 (m, 1H, ThyH), 2.80 (s, 3H,
CHj3), 2.60 (s, 3H, COCHg3); 13C NMR (100 MHz, CDCl3) 6 199.4, 159.1,




153.7, 144.0, 138.1, 130.2, 129.2, 128.3, 126.1, 115.5, 29.2, 25.3; HRMS (ESI): Calcd for
C12H12NOS [M+H]": 218.0640, found: 218.0632.

Ethyl 2-methyl-6-(thiophen-2-yl)nicotinate 6{2,2}:

o White solid; Yield: 82%, mp:58-59 °C (lit’, 58°C) ; H NMR (400
| AN o ™ MHz, CDCls) 6 8.12 (d, J= 8.2 Hz, 1H, PyrH), 7.58(d, J= 3.7 Hz, 1H,
N ThyH), 7.44 (d, J= 8.2 Hz, 1H, PyrH), 7.37 (d, J= 5.0 Hz, 1H, ThyH),

B
\_s 7.05 (dd, J= 3.7 Hz, J= 5.0 Hz, 1H, ThyH), 4.30 (g, J= 7.1 Hz, 2H,
CH,CHs), 2.78 (s, 3H, CH3), 1.33 (t, J= 7.1 Hz, 3H, OCH,CHs); 3C NMR (100 MHz, CDCl5) §
166.4, 160.3, 154.1, 144.1, 139.3, 129.0, 128.2, 126.0, 123.2, 115.6, 61.1, 25.2, 14.3; HRMS
(ESI): Calcd for Ci3H14NO,S [M+H]": 248.0745, found: 248.0739. Spectroscopic data are in

agreement with literature values .°

1-(6-(Furan-2-yl)-2-methylpyridin-3-yl)ethanone 6{1,3}:

o Colorless viscous oil; Yield: 80%; *H NMR (400 MHz, CDCls) 6 8.02 (d,
J=8.2 Hz, 1H, PyrH), 7.56-7.58 (m, 2H, FurH-PyrH), 7.17 (bs, 1H, FurH),
6.55 (bs, 1H, FurH), 2.80 (s, 3H, CHj3), 2.59 (s, 3H, COCHz); BC NMR
(100 MHz, CDCls3) 6 199.5, 159.0, 153.0, 150.3, 144.3, 138.1, 130.2, 115.3,
112.4, 110.8, 29.2, 25.3; HRMS (ESI): Calcd for CipH1,NO, [M+H]": 202.0868, found:
202.0861.

\_0

Ethyl 6-(furan-2-yl)-2-methylnicotinate 6{2,3}:

o Colorless viscous oil; Yield: 60%; *H NMR (400 MHz, CDCls) 6 8.24
o~ (d, J=8.2 Hz, 1H, PyrH), 7.55-7.57 (m, 2H, FurH-PyH), 7.17 (d, J=
3.4 Hz, 1H, FurH), 6.54-6.56 (m, 1H, FurH), 4.38 (q, J= 7.1 Hz, 2H,
CH.CHs), 2.87 (s, 3H, CH3), 1.41 (t, J= 7.1 Hz, 3H, OCH,CHs); 3C
NMR (100 MHz, CDCI;) & 166.4, 160.3, 153.1, 150.7, 144.3, 139.3, 123.3, 115.5, 112.3, 110.7,
61.1, 25.2, 14.3; HRMS (ESI): Calcd for C13H14NO3 [M+H]": 232.0974, found: 232.0966.

S
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1-(6-(1H-indol-3-yl)-2-methylpyridin-3-yl)ethanone 6{1,4}:
o  White solid; Yield: 77%, mp > 210 °C; *H NMR (400 MHz, CDCls) &

N 8.51 (bs, 1H, NH), 8.45-8.47 (m, 1H, IndolH), 8.04 (d, J= 8.2 Hz, 1H,
| NP PyrH), 7.91 (d, J= 2.8 Hz, 1H, NHCH), 7.61 (d, J= 8.2 Hz, 1H, PyrH),
HN ! 7.42-7.46 (m, 1H, IndolH), 7.28- 7.31 (m, 3H, IndolH), 2.88 (s, 3H,

CHj3), 2.62 (s, 3H, COCHjs); *C NMR (100 MHz, CDCl3) 6 199.6, 159.0, 156.8, 137.9, 136.9,
128.4, 125.8, 125.4, 122.9, 1215, 121.4, 116.6, 111.5, 29.1, 25.7, HRMS (ESI): Calcd for
Ci16H1sN20 [M+H]": 251.1184, found: 251.1241.

Ethyl 6-(1H-indol-3-yl)-2-methylnicotinate 6{2,4}:
White solid; Yield: 54%, mp: 204-206 °C; tH NMR (400 MHz,
N N CDCl3) 6 8.45-8.48 (m, 2H, IndoINH-ArH), 8.24 (d, J= 8.2 Hz,
| P 1H, PyrH), 7.91 (d, J= 2.7 Hz, 1H, NHCH), 7.59 (d, J= 8.2 Hz,
1H, PyrH), 7.43-7.46 (m,1H, IndolH), 7.27-7.30 (m, 2H,
IndolH), 4.39 (g, J= 7.1 Hz, 2H, CH,CHj), 2.94 (s, 3H, CHs3),
1.42 (t, J= 7.1 Hz, 3H, CH,CHs); 3C NMR (100 MHz, CDCls) 5 166.8, 160.1, 156.8, 139.0,
136.9, 125.9, 125.4, 122.9, 121.5, 121.4, 121.3, 116.9, 116.7, 111.5, 60.9, 25.3, 14.4; HRMS
(ESI): Calcd for C17H17N,0, [M+H]™: 281.1290, found: 281.1343.

1-(2-Methyl-5,6,7,8-tetrahydroquinolin-3-yl)ethanone 9{1}:
o} White solid; Yield: 96%, mp: 52-53 °C, ; *H NMR (400 MHz, CDCl3) &
| X 7.65 (s, 1H, PyrH), 2.91 (t, J= 6.3 Hz, 2H, CH,CH,), 2.78 (t, J= 6.4 Hz, 2H,
N CH,CHy), 2.69 (s, 3H, CH3), 2.56 (s, 3H, COCHg3) 1.88-1.95 (m, 2H, CHy,),
1.80-1.86 (m, 2H, CH,); 3C NMR (100 MHz, CDCl3) 6 200.1, 159.8, 155.0, 137.9, 130.0, 129.2,
32.6, 29.2, 28.2, 24.4, 22.8, 22.5. HRMS (ESI): Calcd for C1,H1gNO [M+H]": 190.1232, found:
190.1234.

Ethyl 2-methyl-5,6,7,8-tetrahydroquinoline-3-carboxylate 9{2}:
O Yellow viscous oil; Yield: 70%; *H NMR (400 MHz, CDCls3) 6 7.88 (s,
| X 0" 1H, PyrH), 4.35 (q, J= 7.1 Hz, 2H, CH,CH3), 2.91 (t, J= 6.3, 2H,

7

N CHZCHZ), 2.81-2.75 (m, 5H, CH2CH2, CH3), 1.87-1.90 (m, 2H, CHz),



1.79-1.84 (m, 2H, CHy), 1.40 (t, J= 7.1 Hz, 3H, CH,CHj3); **C NMR (100 MHz, CDCls) 6 166.6,
160.1, 156.5, 139.0, 129.2, 122.7, 60.8, 32.6, 28.1, 24.4, 22.7, 22.6, 14.3; HRMS (ESI): Calcd
for C13H1sNO, [M+H]": 220.1338, found: 220.1334.

Isopropyl 2-methyl-5,6,7,8-tetrahydroquinoline-3-carboxylate 9{3}:
o Colorless viscous oil; Yield: 44%; *H NMR (400 MHz, CDCl3) & 7.85
| N OJ\ (s, 1H, PyrH), 5.21-5.27 (m, 1H, CH), 2.90 (t, J= 6.4 Hz, 2H,
N/ CHzCHz), 2.76-2.78 (m, 5H, CHchz, CH3), 1.87-1.93 (m, 2H, CHz),
1.78-1.84 (m, 2H, CH,), 1.37 (d, J= 6.2 Hz, 6H, 2CH3); *3C NMR (100

MHz, CDCls) § 166.5, 160.0, 156.3, 139.0, 129.4, 123.3, 68.5, 32.6, 28.1, 24.4, 22.9, 22.6, 22.0;
HRMS (ESI) Calcd for: Cr4H20NO, [M+H]": 234.1494, found: 234.1508.

2-Methoxyethyl 2-methyl-5,6,7,8-tetrahydroquinoline-3-carboxylate 9{4}:
Yellow viscous oil; Yield: 65%; *H NMR (400 MHz, CDCl3) 6 7.83
o (s, 1H, PyrH), 4.37 (t, J= 4.7 Hz, 2H, OCH,), 3.65 (t, J= 4.7 Hz, 2H,
Cﬁtij\o i OCHy), 3.35 (s, 3H, OCHj3), 2.83 (t, J= 6.3 Hz, 2H, CH,CH,), 2.67-2.69
N d (m, 5H, CH,CH,, CH3), 1.79-1.86 (m, 2H, CH,), 1.70-1.76 (m, 2H,
CHy); 3C NMR (100 MHz, CDCl3) 6 166.7, 160.4, 156.6, 139.2, 129.4, 122.3, 70.4, 63.9, 59.0,

32.6, 28.1, 24.4, 22.8, 22.5; HRMS (ESI): Calcd for Cy14HNOs [M+H]": 250.1443, found:
250.1457.

(2-Methyl-5,6,7,8-tetrahydroquinolin-3-yl)(phenyl)methanone 9a{5}:

o Yellow viscous oil; Yield: 51%, *H NMR (400 MHz, CDCl3) 6 7.79 (d,
S J=7.2, Hz, 2H, ArH), 7.58-7.61 (m, 1H, ArH), 7.45-7.49 (m, 2H, ArH),
N 7.33 (s, 1H, PyrH), 2.96 (t, J= 6.2 Hz, 2H, CH, CH,), 2.74 (t, J= 6.2

Hz, 2H, CH,CH,), 2.48 (s, 3H, CH3), 1.90-1.95 (m, 2H, CHy), 1.83-1.89 (m, 2H, CH,); 3C
NMR (100 MHz, CDCls) 6 197.3, 158.8, 153.4, 137.4, 137.2, 133.4, 131.3, 129.9, 128.9, 128.6,
32.5, 28.2, 22.9, 22.9, 22.6; HRMS (ESI): Calcd for Ci7H1sNO [M+H]": 252.1388, found:
252.1395.



1-(2-Phenyl-5,6,7,8-tetrahydroquinolin-3-yl)ethanone 9b{5}:
e} White solid; Yield: 8%; mp: 97-99 °C; tH NMR (400 MHz, CDCls) & 7.57
N (s, 1H, PyrH), 7.50-7.53 (m, 2H, ArH), 7.43-7.47 (m, 3H, ArH), 3.01 (t, J=
NT 6.3 Hz, 2H, CH,CH,), 2.84 (t, J= 6.4 Hz, 2H, CH,CH,), 2.01 (s, 3H, CH3),
1.91-1.98 (m, 2H, CH,), 1.84-1.89 (m, 2H, CH,); C NMR (100 MHz,
CDCl3) 6 203.8, 159.6, 154.6, 140.1, 136.9, 133.8, 130.9, 129.1, 129.0, 128.7, 32.8, 30.3, 28.3,
22.9, 22.6; HRMS (ESI): Calcd for C17H1gNO [M+H]": 252.1388, found: 252.1395.

Diethyl 2-ethyl-5,6,7,8-tetrahydroquinolin-3-ylphosphonate 9{6}:
o Colorless viscous oil; Yield: 15%; *H NMR (400 MHz, CDCls) 6 8.33
CEY;?)/\ (bs, 1H, PyrH), 4.12-4.20 (m, 2H, OCH,CHs), 4.04-4.11 (m, 2H,
N” OCH,CHa), 3.20 (q, J= 7.4 Hz, 2H, CH,CHs), 3.14 (bs, 2H, CH,), 2.76
(bs, 2H, CHy), 1.77-1.79 (m, 4H, 2CH,), 1.34 (t, J= 7.1 Hz, 6H, 20CH,CHs), 1.29 (t, J= 7.4 Hz,
3H, CH,CHs); 3C NMR (100 MHz, CDCls) & 165.0 (d, 2Jp.c= 15.0 Hz), 152.6, 152.0 (d, “Jpc=
11.2 Hz), 130.4 (d, *Jpc= 11.4 Hz), 120.5 (d, *Jpc= 179.7 Hz), 61.7 (d, “Jpc= 5.7 Hz), 31.1, 28.8

(d, 3Jpc= 2.9 Hz), 27.0, 22.6, 21.7, 16.3 (d, *Jp.c= 6.5 Hz), 15.1; Calcd for CsHasNOsP [M+H]'":
298.1572, found: 298.1593.

Thiophen-2-yl(2-(trifluoromethyl)-5,6,7,8-tetrahydroquinolin-3-yl)methanone 9{7}:

o} Colorless viscous oil; Yield: 40%; *H NMR (400 MHz, CDCl3) 6 7.77 (d,

| \/ s// J=4.9 Hz, 1H, ThyH), 7.49 (s, 1H, PyrH), 7.32 (d, J= 3.8 Hz, 1H, ThyH),

N~ >CF, 7.11 (m, 1H, ThyH), 3.04 (t, J= 6.1 Hz, 2H, CH,CHy), 2.87 (t, J= 6.3 Hz,

2H, CH,CH,), 1.95-2.01 (m, 2H, CH,), 1.86-1.92 (m, 2H, CH,); *C NMR (100 MHz, CDCls) &
185.6, 159.4, 143.8, 141.6 (d, %Jr c= 34.3 Hz), 136.6, 135.8, 135.6, 135.2, 131.2, 128.2, 121.3 (d,
YUrc= 2735 Hz), 32.3, 28.6, 22.6, 22.2; HRMS (ESI): Calcd for CisHisFsNOS [M+H]:

312.0670, found: 312.0676.



Table 1. Evaluation of Potential Catalysts®
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| HCI E
L5 Qi ry o St
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0" e s S H,0 80°C S N “Me
42y 7{2} 6{2,2}
Entry Catalyst Time(h) Yield(%)"
1 CAN 2.0 26
2 Cu(oTh, 2.0 41
3 KSF 2.0 74
4 K-10 2.0 82
5 Ce(OThs 2.0 46
6 AcOH 2.0 81°
7 without catalyst | 2.0 42

& All the reactions were performed with 4{2} (1.0 mmol), 7{2} (1.5 mmol),

and NH,OAc (4.4 mmol) in the presence of catalyst. ® Isolated yield.® In AcOH.



\

5 RN
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)
1
H NMR spectrum of 6{1,1}
o ~N o TONNOM M
=} o0 0 BB BN N SN
o wn n MnNMmMANNN ~ aun
o o Rl B B B B e I | o N
N ~ N (.
I
| ] |
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 9 80 70 60 50 40 30 20 10 10

3C NMR spectrum of 6{1,1}

100
f1 (ppm)



N OEt

) |
Ll

—
—

_J

—

—29.7
—25.3
—14.3

0.0

T4 I & s
100 95 90 85 80 75 70 65 60 55 50 45 30
f1 (ppm)
The peaks at 1.25 and 1.58 ppm due to residual solvent.
'H NMR spectrum of 6{2,1}
No - Mo NoMN T -
£33 658 8RS g
N NN
I
| | | |
i
L l |
‘ 2‘10 ‘ 2‘00 ‘ 1‘90 ‘ 1‘80 ‘ 1‘70 ‘ 1‘60 ‘ 1‘50 ‘ ILIO 130 120 110 100 90 60

f1 (ppm)

The peak at 29.7 ppm due to residual solvent.
BC NMR spectrum of 6{2,1}




T4 s L & 5
T T T T T T T T T T T T T T T T T T T T T 1
10.0 9.5 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)
1
H NMR spectrum of 6{3,1}
M o O MO VoM<
O & R B BB N T N ~ 0 o
© 00 MM NN~ © N d
— oA o O NN o
N WONe P
o ' ’
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 90 80 70 60 50 20 0 10

3C NMR spectrum of 6{3,1}

100
f1 (ppm)



[) ]

10.0 9.5 9.0 8.5 8.0 7.5 7.0

'H NMR spectrum of 6{4,1}

— 166.5

Va 160.1
—~159.2

T
6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0

f1 (ppm)
N Nommw
AW BBNMN n=Qe
MM NN NN o T O
o A N O n
NG N NN

il il

25.3

T T T T T T T
210 200 190 180 170 160 150

3C NMR spectrum of 6{4,1}

140 130 120 110 100 90 80 70 60

f1 (ppm)



g gap i h
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 1
10.0 9.5 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 -0.!
f1 (ppm)
1
H NMR spectrum of 6a{5,1}
N Ne MY Ywvoeaolah h
(<)} wn n NMMMNMMAN NN ONH [22]
el o Rl B B B B B B B e B o
Y4 e
!
| |
|
T T T T T T T T T T T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)

3C NMR spectrum of 6a{5,1}



)
AR il

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.!

5.0 4.5
f1 (ppm)
The peaks between 0.8-1.5 ppm due to residual solvent.

'H NMR spectrum of 6b{5,1}

N NN QMU ©ln T o N
o 0 N S ON Y O O O 06 5 NO <
o 3 o TONMOANNNNN N =)
o o o o o o o o ™M
Y4 e
13
| | |
| I H|\ ‘
| I Lk
T T T T T T T T T T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 12'9( 1)10 100 90 80 70 60 50 40 30 20
1 (ppm

3C NMR spectrum of 6b{5,1}



b -OEt
| X" “OEt
~
N~ Et
s VA
A ) |
TN TE T g8 &
T T T T T T T T T T T T T T T T T T T T T 1
10.0 9.5 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 0.!
f1 (ppm)
1
H NMR spectrum of 6{6,1}
0 wvanN NOYT NDIN-EANTMAN
o AND BON— O OO o o - Mo
sgn IS0 N8NSOon e S seq
o N N cel, v N
|
|
| |
. | -l
L | I | i | " A f
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

3C NMR spectrum of 6{6,1}



1P NMR spectrum of 6{6,1}



AT Y
T T T T T T T T T T T T T T T T T T T T T 1
10.0 9.5 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)
1
H NMR spectrum of 6{1,2}
< =N eoaNm— L
=) A M TOORDO " N ™
(<)) n wn TMmMMmMANANAN — N
~— — o o o — NN
\ I NNT=N (!
|
| |

| |

! [
|
0 ORET I |
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 ¢ %OO ) 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm

3C NMR spectrum of 6{1,2}



—

J
I T & £
T T T T T T T T T T T T T T T T T 1
100 95 90 85 80 75 70 65 60 55 50 45 35 30 25 20 15 1.0 05 00 0
f1 (ppm)
1
H NMR spectrum of 6{2,2}
o =M QNoNY
Y oY I o Q0O M - N ] o
© O <+ ™ NANNN— - n < o
o - - o o o (o) o~ -~ T
AN [ Naid \
|
‘\
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 90 70 60 50 0 10

100
f1 (ppm)

3C NMR spectrum of 6{2,2}



s

| )
Erl G s :
10.0 9.5 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 -0.!
f1 (ppm)
1
H NMR spectrum of 6{1,3}
wn ocooMmMmMMm—=nN ™M <
o) MO T 0o naoo N ™
) nihRyn@ Rl Q%
— AN SN/ I
I
I
I
NN
90 70 60 50 40 30

210 200 190 180 170 160 150 140 130 120 110 100
f1 (ppm)

3C NMR spectrum of 6{1,3}



2 =——— —

L L
‘&
10.0 9.5 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
f1 (ppm)
1
H NMR spectrum of 6{2,3}
tTMmANMOM Mmunm~N
CO M T o Mo - N ]
SRNAT Y npapape e LI
0N NS NN |
| | 1!
|
| | | 1 ]'
Ldndd — )
130 120 110 100 80 70 60 50 40 30 20 10 10

210 200 190 180 170 160 150 140

3C NMR spectrum of 6{2,3}

f1 (ppm)



a5 LSS &
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -0
f1 (ppm)
The peaks between 0.8-1.7 ppm due to residual solvent.
'H NMR spectrum of 6{1,4}
0 Qx QAT XL QN T 0L —-~ !
& & BRRNNNNNET a4 3
\ Y/ NG SNNoreEe—m—— |
| I y I |
WMMWMMWMJJWWWMWW
2‘10 2‘00 1‘90 1‘80 1‘70 1‘60 1‘50 ILIO 1‘30 1‘20 1‘10 ‘ E;O E;O 7‘0 éO 5‘0 “10 C;O 2‘0 1‘0 6 -‘10

100
f1 (ppm)

3C NMR spectrum of 6{1,4}



&

s e e
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

The peak at 1.59 ppm due to residual solvent.
'"H NMR spectrum of 6{2,4}

@ o SaatamEnann
o o v VNN —=H——HOWOA
O O N MO ANANANANNN A~
— R IR R R R R B e e |
/N N IS\

5.0 45
f1 (ppm)

L O e B L B B
3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

60.9

253

14.4
0.0

210 200 190 180 170 160 150 140 130 120 110 _ 100
f1 (ppm)

3C NMR spectrum of 6{2,4}



\

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5.0 45
f1 (ppm)

'"H NMR spectrum of 9{1}

- ® o o

s @ 1 Nog ©NNT®0

o n un MmmMmaA NOOoT NN

o~ — o MANANANANN
[ I\ s B a

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
f1 (ppm)

3C NMR spectrum of 9{1}



| ~ OEt

\

Jl

T T T T T T T T T T T T T T T T T T T T T 1
10.0 9.5 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 -0.!
f1 (ppm)

1
H NMR spectrum of 9{2}
© — n o NN
[CR=Nt-} ) < ] ® LT anN ™
© © I 2] N N =1 NN < -
— — ~— — O MmAaNANNN i o
NN I NSNS
CCl,
|
| |
! |
|
L N J N
T T T T T T T T T T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 10fO ( 9)0 80 70 60 50 40 30 20 10 0 -1C
1 (ppm

3C NMR spectrum of 9{2}



| Me
P
N Me
; / T
L T & th &b
T T T T T T T T T T T T T T T T T T T T T 1
1000 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)
1
H NMR spectrum of 9{3}
nom o <t ™
Y S Y o) a ™ 1 O =YY o o
— o ~— - (s} MmAaNANANNN T
/NN \ (. S
P
|
|
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 9 80 70 60 50 40 30 20 10 0 10

3C NMR spectrum of 9{3}

100
f1 (ppm)



X (0]
L)
N~ “Me Me”

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

'H NMR spectrum of 9{4}

N < © ~ <+ ®

© oY <N o o T ae O = ¥ ©1Ln
O O N ™ o o oMo N O ST NN
— — ~ ~— N O 0 M AN NN N
/N A \ I NN NSNS

| L] "1 N

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 ¢ %00 ) 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm

3C NMR spectrum of 9{4}



\

&AL NdA &R
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
10.0 95 9.0 8.5 8.0 7.5 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)
1
H NMR spectrum of 9a{5}
(a2} o TANT MO OO
~ B M NNM-o 0D n oo oY o
[} n wn MM Mm NN N aNoOoNNN o
— — o o o o M ANANAN N T
I N NN~
Il
[ | |
‘ | | ‘ [ H ‘ ‘ '
|
[ | | l .
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 9 8 70 60 50 40 30 20 10 0 10

3C NMR spectrum of 9a{5}

100
f1 (ppm)



\

T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

The peaks between 0.8-1.4 ppm due to residual solvent.
'H NMR spectrum of 9b{5}

® o Qe HQoa=HaMN
jsa] o < SOCMS A ARD R MM NQO =)
o n T MmANN NS wa AN =
N — oA A - MM AN NN T
Il SN SNV
1
|
|
|
| |
| L LU L \
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 110f ( 100) 90 80 70 60 50 40 30 20 10 0
1 (ppm

3C NMR spectrum of 9b{5}



O

| _OEt
IB\OEt

I
W
N Et

M

Il

| I
L &R Tad I 8%

T T T T T T T T T T T T T T T T T T T T T 1
10.0 9.5 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 -0.!
f1 (ppm)

1
H NMR spectrum of 9{6}
oo oo wn < < ©
n ¥ I R ] S o — o @« 0 Qoo uNT M-
O O n wnun M m N o~ — O OMNN™—O WL
o oo o o O O MANANANANN A~
N ~ NN N AV
|
|
J | | lL
J. AL b L ‘L I‘ I ;‘l " Il
T T T T T T T T T T T T T T T T T 1
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)

3C NMR spectrum of 9{6}



3'p NMR spectrum of 9{6}

10

-10

] ] T
-20 -30 -40

ppm



&d &_

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.!
f1 (ppm)
1
H NMR spectrum of 9{7}
0 < Q®LINWOVNNNY.
") a Madd oW Ww =0 Mmoo
@ in FTTETMmmonmAN INEENEN]
— — oA A MmN NN
| S N RN
CCl,
I
1 [
|
| ]
| |
|
i [ -
T T T T T T T T T T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 70 60 50 40 30 20 10 0 -1C

3C NMR spectrum of 9{7}



1] T L 1] T
-30 -0 -50 -80 -70 -80 -90 -100 110 ppm

F NMR spectrum of 9{7}



REFERENCES

(1) Plat, J. T.; Wenner, W. The Reaction of Acetophenone with Formaldehyde and
Methylamine Hydrochloride. J. Org. Chem. 1949, 14, 543-549.

(2) Blicke, F. F.; Burckhalter, J. H. The Preparation of -Keto Amines by the Mannich Reaction.
J. Am. Chem. Soc. 1942, 64, 451-454.

(3) Weatherbee, C.; Adcock, W.; Winter, D. Condensation of Methylamine, Formaldehyde, and
Cyclohexanones. Improved Synthesis of Methyl-bis(2-cyclohexanonylmethyl)amine. J. Org.
Chem. 1957, 22, 465-466.

(4) Al-Saleh, B.; El-Apasery, M. A.; Abdel-Aziz, R. S.; Elnagdi, M. H. Enaminones In
Heterocyclic Synthesis: Synthesis and Chemical Reactivity of 3-Anilino-1-Substituted-2-
Propene-1- One. J. Heterocyclic Chem. 2005, 42, 563- 566.

(5) Kantevari, S.; Chary, M. V.; Vuppalapati, S. V. N. A highly efficient regioselective one-pot
synthesis of 2,3,6-trisubstituted pyridines and 2,7,7-trisubstituted tetrahydroquinolin-5-ones
using KsCoW1,040.3H,0 as a heterogeneous recyclable catalyst. Tetrahedron 2007, 63, 13024—
13031.

(6) Kantevari, S.; Patpi, S. R.; Addla, D.; Putapatri, S. R.; Sridhar, B.; Yogeeswari, P.; Sriram,
D. Facile diversity-oriented synthesis and antitubercular evaluation of novel aryl and heteroaryl
tethered pyridines and dihydro-6H-quinolin-5-ones derived via variants of Bohlmann-Rahtz
reaction. ACS Comb. Sci., 2011, 13, 427-435.



