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General Procedure A: Synthesis of thieno[2,3-b]pyridine derivatives 5a-e, 10a-e, 11a-e, 12a-
e, 13a-e and 14a-e

A mix of bicyclic carbonitrile (1 equiv.), 2-chlorophenylacetamide (1 equiv.), and anhydrous
sodium carbonate (1.06-2 equiv.) in absolute ethanol (4.00 mL per mmol chloride) was heated
at reflux for 24-72 h. The ethanol was then removed in vacuo and the remaining residue

recrystallised from methanol to give the desired compound.

General Procedure B: Synthesis of MOM-protected benzaldehydes 7a and 7g

To a substituted hydroxybenzaldehyde (1 equiv.) in dry CH>Cl, (10 mL/g benzaldehyde) under
an atmosphere of nitrogen was added DIPEA (4 equiv.) dropwise, then MOMCI (2.6 equiv.)
and the reaction mixture was stirred at r.t. over 24 h. This was quenched with sat. NH4Cl,
extracted with CH>Cl,, washed with brine and dried with MgSO4 to give the crude product.
This was purified using flash chromatography (3:1 petroleum ether : ethyl acetate) to give the

desired compound.

General Procedure C: Synthesis of o,-unsaturated ketone carbonitriles 9a-r

To a mixture of carbonitrile 8 (1 equiv.) and substituted benzaldehyde (1 equiv.) in AR absolute
ethanol was added anhydrous potassium hydroxide (5 equiv.) in dry methanol and left to stir at
r.t. under an atmosphere of N> for 24 h. The resulting solid was filtered, washed with petroleum
ether, and collected. The solid was dissolved in water, acidified with 2 M HCI and extracted
with ethyl acetate, washed with brine and dried in vacuo to give the crude product. The residue

was purified using flash chromatography to give the desired product.

General Procedure D: Synthesis of thieno[2,3-b]pyridine alcohols 15a-e, 17s and 190

To a solution of a MOM-protected thienopyridine (1 equiv.) in methanol (16 mL/mmol) was
added 6 M HCI (16 mL/mmol) dropwise and stirred at r.t. for 24 h. The mixture was then
diluted with water and extracted with ethyl acetate. The organic layer was washed with water
and dried with MgSOs4 to give the crude product. This was then washed with dichloromethane
to crystallise the solid out. The residue was purified using flash chromatography to give the

desired product.

General Procedure E: Synthesis of saturated ketones 18a-c,e and 19f-o0

A solution of a,B-unsaturated ketone (1 equiv.) and 10% palladium on carbon (10-20% by
weight of ketone) in dry methanol or tetrahydrofuran (20 mL/mmol) was stirred under an
atmosphere of hydrogen for 48-96 h. The mixture was then filtered through Celite and washed

with further methanol. The solvent was removed in vacuo to give the desired compound.
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General Procedure F': Synthesis of allylic alcohols 20a-e and 21f-r

To a stirred solution of a,B-unsaturated ketone (1 equiv.) in 2:1 THF:MeOH (55 mL/mmol
ketone) was added cerium chloride (1.1 equiv.) under an atmosphere of N»>. The mixture was
stirred until all the cerium chloride dissolved, then sodium borohydride (1.0 equiv.) was added
in small portions over 10 min. This was left to stir at r.t. for 10 min, monitored by TLC, before
quenching with 2 M HCI. The mixture was extracted with ethyl acetate and washed with sat.
aq. NaHCQOs3, brine, dried with MgSOs, and the solvent removed in vacuo to give the crude

product, which was purified using flash chromatography to give the desired product.

Sodium (E)- and (£)-(4-oxo0-1-phenethylpiperidin-3-ylidene)methanolate 2

To a mix of sodium metal (0.23 g, 9.84 mmol) in dry diethyl ether (45.0 mL) under an
atmosphere of N2, was added dropwise a solution of 1-phenethylpiperidin-4-one 1 (2.00 g, 9.84
mmol) and ethyl formate (0.79 mL, 9.84 mmol) in diethyl ether (2.0 mL). A catalytic amount
of absolute ethanol (0.05 mL) was then added as an initiator and the mixture was stirred at r.t.
for 24 h. The resulting solid was filtered, washed with diethyl ether and dried in vacuo to give
the title compound 2 (1.57 g, 63%) as a white solid. m.p. 168-170 °C. 6u (400 MHz, D>O) 2.38
(2H, t, J = 6.2 Hz, H-5), 2.75-2.82 (4H, m, H-6 and 1-CH>), 2.88-2.92 (2H, m, 1'-CH>), 3.31
(2H, s, H-2), 7.31 (1H, tt, J = 7.0, 1.6 Hz, H-4"), 7.35-7.42 (4H, m, H-2', H-3', H-5' and H-0"),
8.48 and 9.09 (1H, s, E/Z isomers, 3-CH). dc (100 MHz, D;0) 32.6 (1'-CH>), 35.1 (C-5), 49.4
and 49.5 (C-2 and C-6), 58.7 (1-CHz), 109.4 (C-3), 126.4 (C-4"), 128.75 and 128.84 (C-2', C-
3', C-5' and C-6"), 140.3 (C-1'), 180.8 (3-CH), 194.1 (C-4). Vmax (ATR)/cm ' 3214 (C-H
aromatic), 2925 (C-H alkane), 1620 (C=0O carbonyl), 1595 (C=C aromatic), 1482 (-C-H
bending), 1082 (C-N aliphatic). m/z (EST"): 230 (M, 100%), 113 (45%). HRMS (ESI") found
(M™): 230.1188 C14H16NO>™ requires 230.1187.
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6-Phenethyl-2-thioxo-1,2,5,6,7,8-hexahydro-1,6-naphthyridine-3-carbonitrile 3

. v 6 % 4a 2
5 S N 4a ¢ CN
7 | 2
5 8a H1 S

Firstly, a piperidinium acetate solution was prepared by combining acetic acid (20% by vol.),
water (45%), and piperidine (35%). A mixture of sodium enolate 2 (1.20 g, 5.13 mmol),
cyanothioacetamide (0.51 g, 5.13 mmol), and piperidinium acetate solution (0.45 mL) in water
(5.0 mL) was heated at reflux for 24 h before being acidified with glacial acetic acid (0.70 mL).
The reaction mixture was allowed to cool to r.t. and stirred for a further 12 h before the residue
was filtered off, washed with ice water and collected to give the title compound 3 (1.51 g,
quant.) as a brown solid. m.p. 192-194 °C. on (400 MHz, (CD3).SO) 2.67-2.79 (8H, m, H-7,
H-8, 6-CH; and 1'-CH»), 3.43 (2H, s, H-5), 7.15-7.29 (5H, m, 5 x Ar-CH), 7.86 (1H, s, H-4).
NH not observed. d¢ (100 MHz, (CD3)2S0O) 27.0 (C-8), 32.7 (1'-CHz), 47.7 (C-7), 51.5 (C-5),
58.4 (6-CH), 113.4 (C-3), 117.1 (CN), 119.8 (C-4a), 125.9 (C-4"), 128.2 (C-3' and C-5"), 128.6
(C-2" and C-6"), 140.1 (C-1"), 143.4 (C-4), 150.9 (C-8a), 175.9 (C-2). Vmax (ATR)/cm™! 3195
(N-H amine), 3025 (C-H aromatic), 2808 (C-H alkane), 2222 (C-N nitrile), 1595 (C=C
aromatic), 1484 (-C-H bending), 1173 (C-N aliphatic). m/z (ESI"): 318 (MNa", 100%), 269
(20%), 134 (85%). HRMS (ESI") found (MNa"): 318.1031 C7H17N3NaS requires 318.1035.

3-Amino-6-phenethyl-N-phenyl-5,6,7,8-tetrahydrothieno[2,3-b][1,6|naphthyridine-2-

carboxamide 5a
a
4" 2" . '
G TV
" 6 3 ! '
5 S N 4a 2 3a \2 HN@4
| 5
7 BN~ S
8 9

The reaction was carried out following General Procedure A using carbonitrile 3 (0.2 g, 0.68
mmol), chloride 4a (0.11 g, 0.68 mmol) and anhydrous sodium carbonate (0.14 g, 1.35 mmol)
in absolute ethanol (3.00 mL) for 48 h to give the title compound 5a (0.12 g, 43%) as an orange
solid. m.p. > 230 °C. du (400 MHz, (CDs)2S0O) 2.75-2.79 (2H, m, 6-CH>), 2.85-2.90 (4H, m,
H-7 and 1"-CH>»), 3.04 (2H, t, J = 5.8 Hz, H-8), 3.78 (2H, s, H-5), 7.06 (1H, t, J = 7.6 Hz, H-
4", 7.16-7.21 (1H, m, H-4"), 7.21-7.33 (8H, m, H-2", H-3', H-3", H-5', H-5", H-6" and NH>),
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7.70 (2H, dd, J = 7.6, 1.1 Hz, H-2' and H-6"), 8.18 (1H, s, H-4), 9.37 (1H, br s, NH). &¢ (100
MHz, (CD3)2S0) 32.3 (C-8), 33.0 (1"-CH>), 49.8 (C-7), 54.6 (C-5), 58.9 (6-CH>), 96.0 (C-2),
121.1 (C-2' and C-6"), 123.3 (C-4"), 124.2 (C-3a), 125.8 (C-4"), 126.4 (C-4a), 128.2 (C-3" and
C-5"), 128.3 (C-3" and C-5"), 128.6 (C-4), 128.7 (C-2" and C-6"), 139.0 (C-1"), 140.3 (C-1"),
146.8 (C-3), 156.5 (C-8a), 156.8 (C-9a), 164.0 (2-CONH). Vmax (ATR)/cm ! 3427 (N-H amide),
3215 (N-H amine), 3024 (C-H aromatic), 2823 (C-H alkane), 1595 (C=0 amide), 1485 (C=C
aromatic), 1453 (-C-H bending), 1283 (C-N aromatic), 1124 (C-N aliphatic). m/z (ESI"): 429
(MH", 100%), 227 (10%), 101 (10%). HRMS (ESI") found (MH"): 429.1736 C2sH2sN4OS
requires 429.1744.

3-Amino-6-phenethyl-N-(o-tolyl)-5,6,7,8-tetrahydrothieno[2,3-b][1,6]naphthyridine-2-

carboxamide 5b
-

4 2" Cg
@w st o=
" 6 3 ! ,

5 S N 4a  ~ 3a \2 HN 4

| %
7 BN -2~ S1
8 9

The reaction was carried out following General Procedure A using carbonitrile 3 (0.10 g, 0.34
mmol), chloride 4b (74.0 mg, 0.34 mmol) and anhydrous sodium carbonate (72.0 mg, 0.68
mmol) in absolute ethanol (3.00 mL) for 48 h to give the title compound 5b (56.0 mg, 37%) as
a light brown solid. m.p. decomp. on (400 MHz, (CD3).SO) 2.22 (3H, s, 2'-CHz3), 2.75-2.79
(2H, m, 6-CH>), 2.85-2.90 (4H, m, H-7 and 1"-CH>»), 3.03 (2H, t, J = 5.8 Hz, H-8), 3.78 (2H,
s, H-5), 7.14-7.32 (11H, 9 x Ar-CH and NH>»), 8.16 (1H, s, H-4), 9.07 (1H, br s, NH). 6c (100
MHz, (CD3)2S0O) 17.9 (2'-CH>), 32.3 (C-8), 33.0 (1"-CH>), 49.9 (C-7), 54.6 (C-5), 58.9 (6-
CH>), 96.4 (C-2), 124.4 (C-3a), 125.8 (C-4"), 125.9 (C-4' and C-5'), 126.4 (C-4a), 126.8 (C-
6'), 128.2 (C-3"and C-5"), 128.6 (C-4), 128.7 (C-2" and C-6"), 130.1 (C-3"), 133.9 (C-2"), 136.4
(C-1"), 140.3 (C-1"), 146.2 (C-3), 156.5 (C-8a), 156.6 (C-9a), 164.0 (2-CONH). Vmax
(ATR)/cm ' 3435 (N-H amide), 3326 (N-H amine), 3189 (C-H aromatic), 2951 (C-H alkane),
1600 (C=0 amide), 1580 (C=C aromatic), 1452 (-C-H bending), 1244 (C-N aromatic), 1111
(C-N aliphatic). m/z (EST"): 443 (MH", 100%), 227 (10%), 101 (10%). HRMS (ESI") found
(MH"): 443.1897 C26H27N40S requires 443.1900.
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3-Amino-N-(3'-chloro-2'-methylphenyl)-6-phenethyl-5,6,7,8-tetrahydrothieno[2,3-
b][1,6]naphthyridine-2-carboxamide 5c

o o . Gl
Ch st ™S
" 6 3 ) .

5 S N 4a/ |3a \2 HN 4

D
7 BN 95
8 9

The reaction was carried out following General Procedure A using carbonitrile 3 (0.10 g, 0.34
mmol), chloride 4¢ (74.0 mg, 0.34 mmol) and anhydrous sodium carbonate (72.0 mg, 0.68
mmol) in absolute ethanol (3.00 mL) for 48 h to give the title compound Sc¢ (0.11 g, 69%) as a
mustard solid. m.p. > 230 °C. du (400 MHz, (CDs3)2S0O) 2.23 (3H, s, 2'-CH3), 2.77-2.79 (2H,
m, 6-CH>), 2.85-2.89 (4H, m, H-7 and 1"-CH>), 3.03 (2H, t, J/ = 5.7 Hz, H-8), 3.78 (2H, s, H-
5), 7.19-7.22 (4H, H-4", H-5' and NH>), 7.28-7.29 (6H, m, H-2", H-3", H-4', H-5", H-6' and H-
6"), 8.16 (1H, s, H-4), 9.31 (1H, br s, NH). ¢ (100 MHz, (CD3).SO) 15.4 (2'-CH), 32.3 (C-
8), 33.0 (1"-CH>), 49.9 (C-7), 54.6 (C-5), 58.9 (6-CH>), 124.4 (C-3a), 125.8 (C-4" and C-6'),
126.4 (C-4' and C-4a), 126.6 (C-5"), 128.2 (C-3" and C-5"), 128.6 (C-4), 128.7 (C-2" and C-
6"), 132.2 (C-2"), 133.5 (C-3"), 138.7 (C-1"), 140.3 (C-1"), 146.1 (C-3), 156.6 (C-8a and C-9a),
164.2 (2-CONH). C-2 not observed. Vmax (ATR)/cm™! 3433 (N-H amide), 3320 (N-H amine),
3028 (C-H aromatic), 2940 (C-H alkane), 1604 (C=0 amide), 1573 (C=C aromatic), 1466 (-C-
H bending), 1242 (C-N aromatic), 1112 (C-N aliphatic), 698 (C-Cl). m/z (ESI"): 479 *’"CIMH",
40%), 477 (*CIMH, 100%), 227 (10%). HRMS (ESI*) found (*’CIMH"): 479.1480
C26H26>"CIN4OS requires 479.1489. Found (*>*CIMHY): 477.1504 CasH26’>>CIN4OS requires
477.1510.

3-Amino-N-(naphthalen-1'-yl)-6-phenethyl-5,6,7,8-tetrahydrothieno|2,3-
b][1,6]naphthyridine-2-carboxamide 5d

a3
4 2

@/\ 2 > e
5" 6 4a 3a 3 HN
& N 7 | \ 2
7 BN~ 9S4 '
8 9

The reaction was carried out following General Procedure A using carbonitrile 3 (0.10 g, 0.34

mmol), chloride 4d (74.0 mg, 0.34 mmol) and anhydrous sodium carbonate (72.0 mg, 0.68
mmol) in absolute ethanol (3.00 mL) for 48 h to give the title compound 5d (40.0 mg, 25%) as
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a brown solid. m.p. > 230 °C. &4 (400 MHz, (CD3)2SO) 2.77-2.80 (2H, m, 6-CH>), 2.86-2.92
(4H, m, H-7 and 1"-CH>), 3.04-3.06 (2H, m, H-8), 3.80 (2H, s, H-5), 7.18-7.23 (3H, m, H-4"
and NHb»), 7.28-7.30 (4H, m, H-2", H-3", H-5" and H-6"), 7.52-7.54 (4H, m, 4 x Ar-CH), 7.81-
7.82 (1H, m, Ar-CH), 7.94-7.97 (2H, m, 2 x Ar-CH), 8.18 (1H, s, H-4), 9.66 (1H, br s, NH).
dc (100 MHz, (CD3)2S0) 32.3 (C-8), 33.0 (1"-CH2), 49.9 (C-7), 54.7 (C-5), 58.9 (6-CH>), 123.5
(Ar-CH), 124.4 (Ar-CH), 124.5 (C-3a), 125.5 (Ar-CH), 125.6 (Ar-CH), 125.9 (C-4" and Ar-
CH), 126.3 (Ar-CH), 126.4 (C-4a), 128.0 (Ar-CH), 128.2 (C-3" and C-5"), 128.6 (C-4), 128.7
(C-2"and C-6"), 129.7 (Ar-C), 133.7 (C-1" and Ar-C), 140.4 (C-1"), 146.4 (C-3), 156.7 (C-8a
and C-9a), 164.9 (2-CONH). C-2 not observed. vmax (ATR)/cm™! 3433 (N-H amide), 3322 (N-
H amine), 3023 (C-H aromatic), 2934 (C-H alkane), 1603 (C=0O amide), 1503 (C=C aromatic),
1466 (-C-H bending), 1262 (C-N aromatic), 1119 (C-N aliphatic). m/z (ESI"): 479 (MH",
100%), 227 (25%), 101 (10%). HRMS (EST") found (MH"): 479.1889 C29H27N4OS requires
479.1900.

3-Amino-N-(4'-methoxyphenyl)-6-phenethyl-5,6,7,8-tetrahydrothieno|2,3-
b][1,6]naphthyridine-2-carboxamide Se

e

8aN ga S

The reaction was carried out following General Procedure A using carbonitrile 3 (0.10 g, 0.34
mmol), chloride 4e (68.0 mg, 0.34 mmol) and anhydrous sodium carbonate (72.0 mg, 0.68
mmol) in absolute ethanol (3.00 mL) for 48 h to give the title compound Se (0.11 g, 71%) as a
yellow solid. m.p. > 230 °C. du (400 MHz, (CD3)2S0O) 2.75-2.77 (2H, m, 6-CH>), 2.85-2.88
(4H, m, H-7 and 1"-CH>), 3.02-3.03 (2H, m, H-8), 3.74 (3H, s, 4'-OCH3), 3.77 (2H, s, H-5),
6.89 (2H, d, J = 7.4 Hz, H-3' and H-5"), 7.18-7.20 (1H, m, H-4"), 7.26-7.28 (6H, m, H-2", H-
3", H-5", H-6" and NH>), 7.56 (2H, d, J = 7.4 Hz, H-2' and H-6"), 8.18 (1H, s, H-4), 9.27 (1H,
br s, NH). dc (100 MHz, (CD3)2S0) 32.3 (C-8), 33.0 (1"-CHz), 49.9 (C-7), 54.6 (C-5), 55.1 (4'-
OCH3), 58.9 (6-CH»), 96.1 (C-2), 113.5 (C-3' and C-5'"), 122.9 (C-2' and C-6"), 124.3 (C-3a),
125.8 (C-4"), 126.4 (C-4a), 128.2 (C-3" and C-5"), 128.6 (C-4), 128.7 (C-2" and C-6"), 131.9
(C-1"), 140.3 (C-1"), 146.4 (C-3), 155.4 (C-4"), 156.5 (C-8a), 156.6 (C-9a), 163.8 (2-CONH).
Vmax (ATR)/cm™! 3430 (N-H amide), 3317 (N-H amine), 2946 (C-H aromatic), 2830 (C-H
alkane), 1594 (C=0 amide), 1495 (C=C aromatic), 1411 (-C-H bending), 1233 (C-N aromatic),
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1108 (C-O ether), 1034 (C-N aliphatic). m/z (ESI*): 459 (MH", 100%), 227 (15%), 101 (10%).
HRMS (ESI*) found (MH"): 459.1847 C26H27N40,S requires 459.1849.

3,4-Bis(methoxymethoxy)benzaldehyde 7a

MOMO_3_~ 1~
41 ]6

MOMO™ =%
The reaction was carried out following General Procedure B using 3,4-dihydroxybenzaldehyde
6 (1.00 g, 7.24 mmol), DIPEA (5.00 mL, 29.0 mmol) and MOMCI (1.43 mL, 19.0 mmol) in
dry CH2Cl, (10.0 mL) and purified using flash chromatography (3:1 petroleum ether : ethyl
acetate) to give the title compound Ta (1.34 g, 83%) as a white solid. mp. 53-55 °C. Lit m.p.
51-52 °C.! 81 (400 MHz, CDCl3) 3.52 (3H, s, CH3), 3.53 (3H, s, CH3), 5.30 (2H, s, CH»), 5.33
(2H, s, CH2), 7.29 (1H, d, J = 8.4 Hz, H-5), 7.51 (1H, dd, J = 8.4, 1.9 Hz, H-6), 7.68 (1H, d, J
= 1.9 Hz, H-2), 9.87 (1H, s, CH=0). The 'H NMR values were in agreement with the literature

values.!

3-(Methoxymethoxy)benzaldehyde 7g

The reaction was carried out following General Procedure B using 3-hydroxybenzaldehyde 16
(0.20 g, 1.64 mmol), DIPEA (1.10 mL, 6.56 mmol) and MOMCI (0.32 mL, 4.26 mmol) in dry
CH>Cl; (2.0 mL) and purified using flash chromatography (4:1 petroleum ether : ethyl acetate)
to give the title compound 80i (0.23 g, 85%) as a colourless oil. éu (400 MHz, CDCI3) 3.49
(3H, s, MOMCHs3), 5.23 (2H, s, MOMCH»), 7.29-7.32 (1H, m, H-4), 7.46 (1H, t, J = 7.6 Hz,
H-5), 7.52-7.55 (2H, m, H-2 and H-6), 9.98 (1H, s, COH). The 'H NMR values were in

agreement with the literature values.?
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(E)-5-(3-(3',4'-Bis(methoxymethoxy)phenyl)acryloyl)-6-methyl-2-thioxo-1,2-
dihydropyridine-3-carbonitrile 9a

The reaction was carried out following General Procedure C using carbonitrile 8 (0.15 g, 0.78
mmol), 3,4-bis(methoxymethoxy)benzaldehyde 7a (0.18 g, 0.78 mmol) in dry absolute ethanol
(4.8 mL), anhydrous potassium hydroxide (0.22 g, 3.90 mmol) in dry methanol (1.95 mL) to
give the crude product. This was purified using flash chromatography (19:1 dichloromethane :
methanol) to give the title compound 9a (0.20 g, 65%) as a yellow solid. m.p. 200-202 °C. on
(400 MHz, (CD3)250) 2.62 (3H, s, 6-CH3), 3.41 and 3.43 (6H, s, 2 x MOMCH3), 5.26 and 5.27
(4H,s,2 x MOMCH»), 7.16 (1H, d, J = 8.5 Hz, H-5"), 7.46-7.49 (2H, m, H-6' and 5-COCHCH),
7.56-7.60 (2H, m, H-2' and 5-COCHCH), 8.59 (1H, s, H-4), 14.30 (1H, br s, NH). c (100
MHz, (CD3)SO) 19.0 (6-CHz), 55.88 and 55.92 (2 x MOMCH3), 94.4 and 94.9 (2 X
MOMCH>), 113.3 (C-3), 116.3 (C-5"), 116.7 (CN), 117.4 (C-2"), 122.45 and 122.48 (C-5 and
5-COCHCH), 124.5 (C-6"), 128.5 (C-1"), 144.0 (C-4), 144.9 (5-COCHCH), 146.6 (C-3"), 149.6
(C-4"), 157.0 (C-6), 178.9 (C-2), 187.3 (5-CO). Vmax (ATR)/cm ! 3180 (N-H amine), 2966 (C-
H aromatic), 2839 (C-H alkane), 2235 (CN nitrile), 1657 (C=0O carbonyl), 1571 (C=C
aromatic), 1507 (-C-H bending), 1181 (C-O ether), 1078 (C-N aromatic). m/z (ESI"): 423
(MNa', 100%), 381 (15%). HRMS (ESI") found (MNa"): 423.0983 C20H20N2NaOsS requires
423.0985.

(E)-5-(3-(4'-Methoxyphenyl)acryloyl)-6-methyl-2-thioxo-1,2-dihydropyridine-3-

carbonitrile 9b

The reaction was carried out following General Procedure C using carbonitrile 8 (0.20 g, 1.04
mmol), p-methoxybenzaldehyde 7b (0.14 g, 1.04 mmol) in dry absolute ethanol (5.2 mL),
anhydrous potassium hydroxide (0.30 g, 5.20 mmol) in dry methanol (2.08 mL) and purified
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with flash chromatography (19:1 dichloromethane : methanol) to give the title compound 9b
(0.20 g, quant.) as a yellow solid. m.p. > 230 °C. du (400 MHz, (CD3)2S0O) 2.60 (3H, s, 6-CH3),
3.82 (3H, s, 4'-OCH3), 7.01 (2H, d, J = 8.8 Hz, H-3' and H-5'), 7.50 (1H, d, J = 15.7 Hz, 5-
COCHCH), 7.61 (1H, d, J = 15.7 Hz, 5-COCHCH), 7.82 (2H, d, J = 8.8 Hz, H-2' and H-60'"),
8.55 (1H, s, H-4), 14.30 (1H, br s, NH). dc (100 MHz, (CD3).SO) 19.9 (6-CH3), 55.4 (4'-
OCH3), 113.7 (C-3), 114.4 (C-3" and C-5"), 116.7 (CN), 121.5 (5-COCHCH), 122.3 (C-5),
127.2 (C-1"), 130.9 (C-2" and C-6"), 143.6 (C-4), 144.6 (5-COCHCH), 157.4 (C-6), 161.5 (C-
4", 180.5 (C-2), 187.2 (5-CO). Vimax (ATR)/cm ! 3386 (N-H amine), 2971 (C-H aromatic), 2845
(C-H alkane), 2236 (CN nitrile), 1658 (C=0O carbonyl), 1576 (C=C aromatic), 1509 (-C-H
bending), 1169 (C-O ether), 1077 (C-N aromatic). m/z (ESI"): 333 (MNa", 100%), 101 (30%).
HRMS (ESI") found (MNa"): 333.0659 C17H14N2NaQ,S requires 333.0668.

(E)-6-Methyl-5-(3-(4'-morpholinophenyl)acryloyl)-2-thioxo-1,2-dihydropyridine-3-

carbonitrile 9¢

The reaction was carried out following General Procedure C using carbonitrile 8 (0.10 g, 0.52
mmol), 4-morpholinobenzaldehyde 7¢ (0.10 g, 0.52 mmol) in dry absolute ethanol (3.2 mL),
anhydrous potassium hydroxide (0.15 g, 2.60 mmol) in dry methanol (1.3 mL) to give the crude
product. This was purified using flash chromatography (19:1 dichloromethane : methanol) to
give the title compound 9¢ (0.11 g, 60%) as an orange solid. m.p. > 230 °C. &y (400 MHz,
(CDs)2S0) 2.62 (3H, s, 6-CH3), 3.27 (4H, t, J = 4.8 Hz, 2 x NCH.CH»0), 3.74 (4H, t, J = 4.8
Hz, 2 x NCH2CH:0), 6.98 (2H, d, J = 8.9 Hz, H-3' and H-5'), 7.41 (1H, d, J = 15.9 Hz, 5-
COCHCH), 7.59 (1H, d, J = 15.9 Hz, 5-COCHCH), 7.72 (2H, d, J = 8.9 Hz, H-2' and H-60"),
8.62 (1H, s, H-4), 14.26 (1H, br s, NH). 6c (100 MHz, (CD3)2SO) 19.0 (6-CH3), 47.0 (2 x N-
CH>), 65.9 (2 x O-CH2), 113.3 (C-3), 113.9 (C-3"and C-5"), 116.7 (CN), 119.6 (5-COCHCH),
122.8 (C-5), 124.4 (C-1"), 130.8 (C-2' and C-6'), 144.0 (C-4), 145.5 (5-COCHCH), 152.8 (C-
4", 157.6 (C-6), 178.7 (C-2), 186.9 (5-CO). vmax (ATR)/cm™' 3207 (N-H amine), 2841 (C-H
aromatic), 2233 (CN nitrile), 1656 (C=0O carbonyl), 1579 (C=C aromatic), 1514 (-C-H
bending), 1171 (C-O ether), 1050 (C-N aromatic). m/z (ESI"): 388 (MNa", 100%), 217 (20%).
HRMS (ESI") found (MNa"): 388.1077 C20H19N3NaO,S requires 388.1090.
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5-Cinnamoyl-6-methyl-2-thioxo-1,2-dihydropyridine-3-carbonitrile 9d

O
2 4
3 1R 5N CN
. 6 6| 2
g N7 S
H

The reaction was carried out following General Procedure C using carbonitrile 8 (0.20 g, 1.04
mmol), benzaldehyde 7d (0.11 g, 1.04 mmol) in dry absolute ethanol (4.4 mL), anhydrous
potassium hydroxide (0.29 g, 5.20 mmol) in dry methanol (1.6 mL) to give the title compound
9d (0.18 g, 61%) as a yellow solid. m.p. > 230 °C. on (400 MHz, (CD3).SO) 2.64 (3H, s, 6-
CH3), 7.46 (3H, m, H-3', H-4' and H-5"), 7.66 (2H, br s, 5-COCHCH and 5-COCHCH), 7.84-
7.87 (2H, m, H-2' and H-6"), 8.70 (1H, s, H-4), 14.30 (1H, br s, NH). ¢ (100 MHz, (CD3)2S0O)
19.2 (6-CH3), 113.4 (C-3), 116.3 (CN), 122.1 (C-5), 123.8 (5-COCHCH), 128.9 and 129.0 (C-
2', C-3', C-5"and C-6"), 130.8 (C-4"), 134.5 (C-1"), 144.1 (C-4), 144.7 (5-COCHCH), 157.5 (C-
6), 179.0 (C-2), 187.1 (5-CO). Vmax (ATR)/cm ™' 3154 (N-H amine), 2925 (C-H aromatic), 2855
(C-H alkane), 2237 (CN nitrile), 1662 (C=0O carbonyl), 1587 (C=C aromatic), 1493 (-C-H
bending), 1184 (C-O ether), 1077 (C-N aromatic). m/z (ESI"): 303 (MNa", 80%), 237 (100%),
215 (50%). HRMS (ESI") found (MNa"): 303.0556 C16H12N2NaOS requires 303.0563.

(E)-5-(3-(3'-Methoxyphenyl)acryloyl)-6-methyl-2-thioxo-1,2-dihydropyridine-3-

carbonitrile 9¢

The reaction was carried out following General Procedure C using carbonitrile 8 (0.30 g, 1.56
mmol), m-anisaldehyde 7e (0.21 g, 1.56 mmol) in dry absolute ethanol (7.6 mL), anhydrous
potassium hydroxide (0.44 g, 7.80 mmol) in dry methanol (2.90 mL) to give the title compound
9e¢ (0.37 g, 77%) as a yellow solid. m.p. > 230 °C. 6u (400 MHz, (CD3)2SO) 2.64 (3H, s, 6-
CHs), 3.82 (3H, s, 3'-OCH3), 7.04 (1H, dd, J = 7.9, 1.1 Hz, H-4"), 7.39 (1H, t,J = 7.9 Hz, H-
5"), 7.42-7.44 (2H, m, H-2' and H-6"), 7.61 (1H, d, J = 15.9 Hz, 5-COCHCH or 5-COCHCH),
7.66 (1H, d, J = 15.9 Hz, 5-COCHCH or 5-COCHCH), 8.67 (1H, s, H-4), 14.30 (1H, br s, NH).
dc (100 MHz, (CD3)2S0O) 19.2 (6-CH3), 55.3 (3'-OCH3), 113.3 (C-3), 113.9 (C-2"), 116.6 (C-4'
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and CN), 121.6 (C-6"), 122.1 (C-5), 124.1 (5-COCHCH), 129.9 (C-5"), 135.8 (C-1"), 144.1 (C-
4),144.7 (5-COCHCH), 157.4 (C-6), 159.6 (C-3"), 179.1 (C-2), 187.2 (5-CO). Vmax (ATR)/cm !
3187 (N-H amine), 2978 (C-H aromatic), 2844 (C-H alkane), 2224 (CN nitrile), 1661 (C=0O
carbonyl), 1588 (C=C aromatic), 1508 (-C-H bending), 1182 (C-O ether) 1078 (C-N aromatic).
m/z (ESI"): 333 (MNa", 100%). HRMS (ESI") found (MNa"): 333.0658 C;7H14N2NaO>S
requires 333.0668.

(E)-5-(3-(2'-Methoxyphenyl)acryloyl)-6-methyl-2-thioxo-1,2-dihydropyridine-3-

carbonitrile 9f

0]
6 4
5 N 3CN
1 5|\2
4 >0~ N7 S
3 H

The reaction was carried out following General Procedure C using carbonitrile 8 (0.15 g, 0.78
mmol), 2-methoxybenzaldehyde 7f (0.09 mL, 0.78 mmol) in dry absolute ethanol (4.8 mL),
anhydrous potassium hydroxide (0.22 g, 3.90 mmol) in dry methanol (1.95 mL) to give the fitle
compound 9f (0.17 g, 57%) as a yellow solid. m.p. > 230 °C. 6u (400 MHz, (CD3).SO) 2.64
(3H, s, 6-CH3), 3.88 (3H, s, 2'-OCH3), 7.03 (1H, t, J = 7.5 Hz, H-5"), 7.11 (1H, t, J = 7.5 Hz,
H-3"), 7.46 (1H, td, J = 7.5, 1.9 Hz, H-4"), 7.61 (1H, d, J = 15.9 Hz, 5-COCHCH), 7.96 (1H,
dd, J = 7.5, 1.9 Hz, H-6"), 7.97 (1H, d, J = 15.9 Hz, 5-COCHCH), 8.67 (1H, s, H-4), 14.30
(1H, br s, NH). 6c (100 MHz, (CDs)2S0O) 19.3 (6-CHz3), 55.7 (2'-OCH3), 111.8 (C-3"), 113.3
(C-3), 116.6 (CN), 120.6 (C-5"), 122.3 (C-5), 122.7 (C-1"), 123.4 (5-COCHCH), 128.3 (C-6"),
132.6 (C-4"), 138.8 (5-COCHCH), 144.0 (C-4), 157.5 (C-6), 158.2 (C-2"), 179.1 (C-2), 187.0
(5-CO). Vmax (ATR)/cm™! 3170 (N-H amine), 2980 (C-H aromatic), 2830 (C-H alkane), 2224
(CN nitrile), 1660 (C=0O carbonyl), 1574 (C=C aromatic), 1504 (-C-H bending), 1172 (C-O
ether), 1084 (C-N aromatic). m/z (ESI"): 333 (MNa", 100%). HRMS (ESI") found (MNa"):
333.0659 C17H14N2NaO>S requires 333.0668.
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(E)-5-(3-(3'-(Methoxymethoxy)phenyl)acryloyl)-6-methyl-2-thioxo-1,2-dihydropyridine-

3-carbonitrile 9g

The reaction was carried out following General Procedure C using carbonitrile 8 (0.23 g, 1.20
mmol), benzaldehyde 7g (0.20 g, 1.20 mmol) in dry absolute ethanol (7.4 mL), anhydrous
potassium hydroxide (0.34 g, 6.3 mmol) in dry methanol (3.0 mL) to give the title compound
9g (0.18 g, 44%) as a yellow solid. m.p. 209-211 °C. éu (400 MHz, (CD3)2SO) 2.64 (3H, s, 6-
CHs), 3.39 (3H, s, MOMCH3), 5.25 (2H, s, MOMCH>»), 7.13 (1H, dd, J = 7.9, 2.2 Hz, H-4"),
7.38 (1H, t,J = 7.9 Hz, H-5"), 7.47-7.50 (2H, m, H-2' and H-6'), 7.58-7.66 (2H, m, 5-COCHCH
and 5-COCHCH), 8.66 (1H, s, H-4), 14.31 (1H, br s, NH). oc (100 MHz, (CD3)2SO) 19.2 (6-
CH3), 55.7 (MOMCH3), 93.8 (MOMCHz»), 113.3 (C-3), 116.4 (C-2"), 116.7 (CN), 118.4 (C-4"),
122.1 (C-5), 122.7 (C-6"), 124.2 (5-COCHCH), 130.0 (C-5"), 135.9 (C-1"), 144.1 (C-4), 144.5
(5-COCHCH), 157.0 (C-3"), 157.5 (C-6), 179.1 (C-2), 187.2 (5-CO). Vmax (ATR)/cm™! 3147
(N-H amine), 2923 (C-H aromatic), 2848 (C-H alkane), 2240 (CN nitrile), 1662 (C=0O
carbonyl), 1593 (C=C aromatic), 1509 (-C-H bending), 1174 (C-O ether) 1010 (C-N aromatic).
m/z (ESI"): 363 (MNa', 100%). HRMS (ESI") found (MNa"): 363.0770 CisHisN2NaOsS
requires 363.0774.

(E)-6-Methyl-2-thioxo-5-(3-(2'-(trifluoromethyl)phenyl)acryloyl)-1,2-dihydropyridine-3-

carbonitrile 9h

.
5 X 43 _CN

4
~C 6 S
3 2 F3 H1

The reaction was carried out following General Procedure C using carbonitrile 8 (0.20 g, 1.04
mmol), 2-(trifluoromethyl)benzaldehyde 7h (0.18 g, 1.04 mmol) in dry absolute ethanol (6.4
mL), anhydrous potassium hydroxide (0.29 g, 5.2 mmol) in dry methanol (2.60 mL) to give the
title compound 9h (0.18 g, 49%) as a yellow solid. m.p. > 230 °C. 6u (400 MHz, (CD3),SO)
2.69 (3H, s, 6-CHs), 7.68 (1H, t, J = 7.5 Hz, H-4"), 7.78-7.91 (4H, m, H-3', H-5', 5-COCHCH,
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and 5-COCHCH), 8.32 (1H, d, J = 7.5 Hz, H-6"), 8.82 (1H, s, H-4), 14.35 (1H, br s, NH). é¢
(100 MHz, (CD3)2S0) 19.6 (6-CH3), 113.3 (C-3), 116.7 (CN), 121.3 (C-5), 124.6 (q, 'Jrc =
273.5 Hz, CF3), 127.2 (q, *Jrc = 5.7 Hz, C-3"), 127.4 (5-COCHCH and 5-COCHCH), 128.9
(C-6"), 130.6 (q, “Jric = 29.4 Hz, C-2'), 131.0 (C-4"), 132.8 (C-5"), 138.5 (C-1"), 144.3 (C-4),
157.3 (C-6), 179.4 (C-2), 186.1 (5-CO). Vmax (ATR)/cm™' 3064 (N-H amine), 2968 (C-H
aromatic), 2845 (C-H alkane), 2241 (CN nitrile), 1669 (C=0 carbonyl), 1595 (C=C aromatic),
1509 (-C-H bending), 1313 (C-F), 1079 (C-N aromatic). m/z (ESI'): 371 (MNa', 100%).
HRMS (ESI") found (MNa"): 371.0441 C17H;1F3N>NaOS requires 371.0436.

(E)-5-(3-(2'-Fluorophenyl)acryloyl)-6-methyl-2-thioxo-1,2-dihydropyridine-3-

carbonitrile 9i

(0]
6 4
5 N 3 _CN
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3 H

The reaction was carried out following General Procedure C using carbonitrile 8 (0.15 g, 0.78
mmol), 2-fluorobenzaldehyde 7i (0.08 mL, 0.78 mmol) in dry absolute ethanol (4.8 mL),
anhydrous potassium hydroxide (0.22 g, 3.90 mmol) in dry methanol (1.95 mL) to give the title
compound 9i (96.0 mg, 42%) as a yellow solid. m.p. > 230 °C. 6u (400 MHz, (CD3)2S0) 2.66
(3H, s, 6-CH3), 7.29-7.34 (2H, m, H-3' and H-5"), 7.50-7.56 (1H, m, H-4"), 7.72 (1H, d, J =
15.9 Hz, 5-COCHCH), 7.76 (1H, d, J = 15.9 Hz, 5-COCHCH), 8.10 (1H, td, J = 7.7, 1.4 Hz,
H-6"), 8.73 (1H, s, H-4), 14.33(1H, br s, NH). 6c (100 MHz, (CD3).SO) 19.3 (6-CH3), 113.4
(C-3), 116.1 (d, *Jric = 24.1 Hz, C-3"), 116.6 (CN), 122.1 (d, *Jrc = 11.0 Hz, C-1"), 122.2 (C-
5), 124.9 (C-5"), 125.7 (5-COCHCH), 129.0 (d, *Jric = 2.1 Hz, C-6"), 133.0 (d, *Jrc = 8.8 Hz,
C-4'), 135.4 (5-COCHCH), 144.2 (C-4), 157.4 (C-6), 160.4 (d, "Jric = 253.2 Hz, C-2"), 179.2
(C-2), 186.6 (5-CO). Vmax (ATR)/cm ™! 3149 (N-H amine), 2949 (C-H aromatic), 2855 (C-H
alkane), 2232 (CN nitrile), 1667 (C=O carbonyl), 1591 (C=C aromatic), 1503 (-C-H bending),
1219 (C-F), 1181 (C-O ether), 1082 (C-N aromatic). m/z (ESI): 321 (MNa*, 100%). HRMS
(ESI") found (MNa"): 321.0472 Ci6H11FN2NaOS requires 321.0468.
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(E)-5-(3-(3'-Fluorophenyl)acryloyl)-6-methyl-2-thioxo-1,2-dihydropyridine-3-

carbonitrile 9j

The reaction was carried out following General Procedure C using carbonitrile 8 (0.15 g, 0.78
mmol), 3-fluorobenzaldehyde 7j (0.08 mL, 0.78 mmol) in dry absolute ethanol (4.8 mL),
anhydrous potassium hydroxide (0.22 g, 3.90 mmol) in dry methanol (1.95 mL) to give the title
compound 9j (0.13 g, 57%) as a yellow solid. m.p. > 230 °C. 6u (400 MHz, (CD3).SO) 2.66
(3H, s, 6-CH3), 7.30 (1H, td, J = 8.7, 2.5 Hz, H-4"), 7.50 (1H, q, J = 7.6 Hz, H-5"), 7.65 (1H,
d, J = 159 Hz, 5-COCHCH), 7.67 (1H, d, J = 7.6 Hz, H-6"), 7.74 (1H, d, J = 15.9 Hz, 5-
COCHCH), 7.81 (1H, d, J = 9.9 Hz, H-2"), 8.73 (1H, s, H-4), 14.32 (1H, br s, NH). dc (100
MHz, (CD3),S0) 19.3 (6-CH3), 113.4 (C-3), 114.7 (d, *Jrc = 22.0 Hz, C-2"), 116.6 (CN), 117.5
(d, 2Jric = 22.0 Hz, C-4"), 121.8 (C-5), 125.0 (5-COCHCH), 125.8 (d, *Jric = 2.3 Hz, C-6"),
130.8 (d, *Jr/c = 8.5 Hz, C-5'), 137.0 (d, *Jrc = 8.5 Hz, C-1"), 143.1 (5-COCHCH), 144.2 (C-
4), 157.8 (C-6), 162.5 (d, 'Jric = 243.6 Hz, C-3"), 179.1 (C-2), 186.8 (5-CO). Vmax (ATR)/cm !
3088 (N-H amine), 2923 (C-H aromatic), 2853 (C-H alkane), 2236 (CN nitrile), 1667 (C=0O
carbonyl), 1592 (C=C aromatic), 1507 (-C-H bending), 1231 (C-F), 1075 (C-N aromatic). m/z
(ESI"): 321 (MNa", 100%). HRMS (ESI") found (MNa®): 321.0462 Ci6Hi1FN2NaOS requires
321.0468.

(E)-5-(3-(4'-Fluorophenyl)acryloyl)-6-methyl-2-thioxo-1,2-dihydropyridine-3-

carbonitrile 9k

The reaction was carried out following General Procedure C using carbonitrile 8 (0.20 g, 1.04
mmol), 4-fluorobenzaldehyde 7k (0.13 g, 1.04 mmol) in dry absolute ethanol (6.4 mL),
anhydrous potassium hydroxide (0.29 g, 5.2 mmol) in dry methanol (2.60 mL) to give the fitle
compound 9k (0.18 g, 58%) as a yellow solid. m.p. > 230 °C. du (400 MHz, (CD3)2SO) 2.65
(3H, s, 6-CH3), 7.31 (2H, t, J = 8.8 Hz, H-3" and H-5"), 7.61 (1H, d, J = 15.9 Hz, 5-COCHCH
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or 5-COCHCH), 7.67 (1H, d, J = 15.9 Hz, 5-COCHCH or 5-COCHCH), 7.93-7.96 (2H, m, H-
2'and H-6"), 8.70 (1H, s, H-4), 14.32 (1H, br s, NH). 6c (100 MHz, (CD3):SO) 19.2 (6-CH3),
113.4 (C-3), 115.9 (d, “Jpc = 21.5 Hz, C-3" and C-5'), 116.6 (CN), 122.1 (C-5), 123.7 (5-
COCHCH), 131.1 (*Jgc = 3.1 Hz, C-1"), 131.4 (d, *Jrc = 8.5 Hz, C-2' and C-6"), 143.5 (5-
COCHCH), 144.1 (C-4), 157.5 (C-6), 163.8 (d, 'Jr/c = 250.1 Hz, C-4"), 179.2 (C-2), 187.0 (5-
CO). vmax (ATR)/cm ™! 3050 (N-H amine), 2926 (C-H aromatic), 2855 (C-H alkane), 2233 (CN
nitrile), 1668 (C=0O carbonyl), 1588 (C=C aromatic), 1505 (-C-H bending), 1223 (C-F), 1086
(C-N aromatic). m/z (ESI'): 321 (MNa', 100%). HRMS (ESI") found (MNa"): 321.0460
Ci6H11FN2NaOS requires 321.0468.

(E)-5-(3-(2'-Chlorophenyl)acryloyl)-6-methyl-2-thioxo-1,2-dihydropyridine-3-

carbonitrile 91

(0]
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The reaction was carried out following General Procedure C using carbonitrile 8 (0.15 g, 0.78
mmol), 2-chlorobenzaldehyde 71 (0.09 mL, 0.78 mmol) in dry absolute ethanol (4.8 mL),
anhydrous potassium hydroxide (0.22 g, 3.90 mmol) in dry methanol (1.95 mL) to give the title
compound 91 (0.11 g, 44%) as a yellow solid. m.p. > 230 °C. éu (400 MHz, (CD3)2SO) 2.68
(3H, s, 6-CH3), 7.45-7.50 (2H, m, H-4' and H-5"), 7.58 (1H, dd, J = 7.3, 1.7 Hz, H-3"), 7.77
(1H, d, J = 15.7 Hz, 5-COCHCH), 7.96 (1H, d, J = 15.7 Hz, 5-COCHCH), 8.19 (1H, dd, J =
7.3, 1.7 Hz, H-6"), 8.79 (1H, s, H-4), 14.34 (1H, br s, NH). d¢ (100 MHz, (CD3)2S0O) 19.4 (6-
CH3), 113.3 (C-3), 116.6 (CN), 121.6 (C-5), 126.1 (5-COCHCH), 127.6 (C-5"), 128.7 (C-6"),
130.0 (C-3"), 132.1 (C-4"), 132.2 (C-1"), 134.4 (C-2"), 138.7 (5-COCHCH), 144.2 (C-4), 157.1
(C-6), 179.2 (C-2), 186.3 (5-CO). Vmax (ATR)/cm ™! 3091 (N-H amine), 2922 (C-H aromatic),
2858 (C-H alkane), 2230 (CN nitrile), 1663 (C=O carbonyl), 1596 (C=C aromatic), 1506 (-C-
H bending), 1181 (C-O ether), 1085 (C-N aromatic), 759 (C-Cl). m/z (ESI"): 339 (*’CIMNa",
40%), 337 (*>*CIMNa", 100%). HRMS (EST") found (*’CIMNa"): 339.0128 C16H11*’CIN2NaOS
requires 339.0146. Found (*>*CIMNa™): 337.0154 Ci6H 11 CIN,2NaOS requires 337.0173.
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(E)-5-(3-(3'-Chlorophenyl)acryloyl)-6-methyl-2-thioxo-1,2-dihydropyridine-3-

carbonitrile 9m

The reaction was carried out following General Procedure C using carbonitrile 8 (0.10 g, 0.52
mmol), 3-chlorobenzaldehyde 7m (73.0 mg, 0.52 mmol) in dry absolute ethanol (3.2 mL),
anhydrous potassium hydroxide (0.14 g, 2.60 mmol) in dry methanol (1.3 mL) to give the fitle
compound 9m (0.10 g, 63%) as a yellow solid. m.p. > 230 °C. on (400 MHz, (CD3)2SO) 2.66
(3H, s, 6-CH3), 7.46-7.53 (2H, m, H-4' and H-5"), 7.63 (1H, d, J = 15.9 Hz, 5-COCHCH), 7.75
(1H, d, J = 15.9 Hz, 5-COCHCH), 7.80 (1H, dt, J = 7.3, 1.6 Hz, H-6"), 8.02 (1H, t,J = 1.6 Hz,
H-2"), 8.73 (1H, s, H-4), 14.33 (1H, br s, NH). dc (100 MHz, (CD;).SO) 19.3 (6-CH3), 113.4
(C-3), 116.6 (CN), 121.5 (C-5), 125.1 (5-COCHCH), 127.8 (C-6"), 129.3 (C-2"), 130.3 (C-4"),
130.7 (C-5"), 133.8 (C-3"), 136.7 (C-1"), 142.9 (5-COCHCH), 144.4 (C-4), 157.8 (C-6), 179.1
(C-2), 187.4 (5-CO). Vmax (ATR)/cm™! 3180 (N-H amine), 2976 (C-H aromatic), 2889 (C-H
alkane), 2234 (CN nitrile), 1663 (C=O carbonyl), 1587 (C=C aromatic), 1502 (-C-H bending),
1074 (C-N aromatic), 799 (C-CI). m/z (ESI"): 339 (*’CIMNa’*, 40%), 337 (*>*CIMNa’, 100%).
HRMS (ESI") found (*’CIMNa*): 339.0149 Ci6H;1*’CIN2NaOS requires 339.0146. Found
(**CIMNa"): 337.0171 Ci6H11*CIN2NaOS requires 337.0173.

(E)-5-(3-(4'-Chlorophenyl)acryloyl)-6-methyl-2-thioxo-1,2-dihydropyridine-3-

carbonitrile 9n

The reaction was carried out following General Procedure C using carbonitrile 8 (0.15 g, 0.78
mmol), 4-chlorobenzaldehyde 7n (0.11 g, 0.78 mmol) in dry absolute ethanol (4.8 mL),
anhydrous potassium hydroxide (0.22 g, 3.90 mmol) in dry methanol (1.95 mL) to give the title
compound 9n (0.14 g, 55%) as a yellow solid. m.p. > 230 °C. 6y (400 MHz, (CD3).SO) 2.65
(3H, s, 6-CH3), 7.53 (2H, d, J = 8.4 Hz, H-3' and H-5'"), 7.64 (1H, d, J = 15.9 Hz, 5-COCHCH),
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7.70 (1H, d, J = 15.9 Hz, 5-COCHCH), 7.90 (2H, d, J = 8.4 Hz, H-2' and H-6"), 8.71 (1H, s,
H-4), 14.31 (1H, br s, NH). 6c (100 MHz, (CD3).SO) 19.2 (6-CH3), 113.3 (C-3), 116.6 (CN),
121.9 (C-5), 124.4 (5-COCHCH), 128.9 (C-3' and C-5"), 130.7 (C-2' and C-6"), 133.5 (C-1"),
135.3 (C-4"), 143.2 (5-COCHCH), 144.1 (C-4), 157.6 (C-6), 179.1 (C-2), 186.9 (5-CO). Vimax
(ATR)/cm ™! 3230 (N-H amine), 2923 (C-H aromatic), 2853 (C-H alkane), 2225 (CN nitrile),
1660 (C=0 carbonyl), 1587 (C=C aromatic), 1492 (-C-H bending), 1079 (C-N aromatic), 820
(C-Cl). m/z (ESI'): 339 (*’CIMNa‘, 40%), 337 (**CIMNa’, 100%). HRMS (ESI") found
(*’CIMNa"): 339.0141 Ci6H11*’CIN2NaOS requires 339.0146. Found (**CIMNa®): 337.0166
Ci16H11>>CIN2NaOS requires 337.0173.

(E)-5-(3-(2'-Bromophenyl)acryloyl)-6-methyl-2-thioxo-1,2-dihydropyridine-3-

carbonitrile 90

(0]
6 4
5 NN 3 CN
7 5|\2
4 2 Br 6 NS
3 H

The reaction was carried out following General Procedure C using carbonitrile 8 (0.20 g, 1.04
mmol), 2-bromobenzaldehyde 70 (0.12 mL, 1.04 mmol) in dry absolute ethanol (6.4 mL),
anhydrous potassium hydroxide (0.29 g, 5.20 mmol) in dry methanol (2.6 mL) to give the fitle
compound 90 (0.20 g, 54%) as a yellow solid. m.p. > 230 °C. du (400 MHz, (CD3)2SO) 2.69
(3H, s, 6-CH3), 7.40 (1H, t, J = 7.8 Hz, H-4"), 7.50 (1H, t, J = 7.8 Hz, H-5"), 7.74 (1H, dd, J =
7.8, 1.1 Hz, H-3"), 7.74 (1H, d, J = 15.7 Hz, 5-COCHCH), 7.92 (1H, d, J = 15.7 Hz, 5-
COCHCH), 8.17 (1H, dd, J = 7.8, 1.1 Hz, H-6"), 8.80 (1H, s, H-4), 14.34 (1H, br s, NH). dc
(100 MHz, (CD3)2S0) 19.4 (6-CH3), 113.3 (C-3), 116.6 (CN), 121.2 (C-5), 124.7 (C-2"), 126.4
(5-COCHCH), 128.3 (C-5"), 128.9 (C-6"), 132.6 (C-4"), 133.2 (C-3"), 140.8 (C-1"), 141.6 (5-
COCHCH), 144.2 (C-4), 157.1 (C-6), 179.0 (C-2), 186.3 (5-CO). Vmax (ATR)/cm ! 3189 (N-H
amine), 2974 (C-H aromatic), 2844 (C-H alkane), 2231 (CN nitrile), 1662 (C=O carbonyl),
1595 (C=C aromatic), 1507 (-C-H bending), 1085 (C-N aromatic), 690 (C-Br). m/z (ESI"): 383
(®'BrMNa*, 100%), 381 ("BrMNa*, 98%). HRMS (ESI") found (}'BrMNa®): 382.9638
Ci6H11¥'BrN2NaOS  requires 382.9648. Found (7’BrMNa‘) 380.9661 Ci¢Hi17’BrNaNaOS
requires 380.9668.
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(E)-5-(3-(3'-Bromophenyl)acryloyl)-6-methyl-2-thioxo-1,2-dihydropyridine-3-

carbonitrile 9p

The reaction was carried out following General Procedure C using carbonitrile 8 (0.15 g, 0.78
mmol), 3-bromobenzaldehyde 7p (0.14 g, 0.78 mmol) in dry absolute ethanol (4.8 mL),
anhydrous potassium hydroxide (0.22 g, 3.90 mmol) in dry methanol (1.95 mL) to give the title
compound 9p (0.15 g, 55%) as a yellow solid. m.p. > 230 °C. du (400 MHz, (CD3)2SO) 2.65
(3H, s, 6-CH3), 7.42 (1H, t, J = 7.9 Hz, H-5"), 7.62 (1H, d, J = 15.9 Hz, 5-COCHCH), 7.65
(1H, dd, J = 7.9, 1.6 Hz, H-4"), 7.74 (1H, d, J = 15.9 Hz, 5-COCHCH), 7.84 (1H, dt, J = 7.9,
1.6 Hz, H-6"), 8.15 (1H, t, J = 1.6 Hz, H-2"), 8.73 (1H, s, H-4), 14.33 (1H, br s, NH). 6¢ (100
MHz, (CD3)2S0) 19.3 (6-CH3), 113.3 (C-3), 116.6 (CN), 121.8 (C-5), 122.3 (C-3"), 125.1 (5-
COCHCH), 128.3 (C-6"), 131.0 (C-5"), 131.5 (C-2"), 133.2 (C-4"), 137.0 (C-1"), 142.9 (5-
COCHCH), 144.2 (C-4), 157.8 (C-6), 179.1 (C-2), 186.8 (5-CO). Vmax (ATR)/cm ! 3187 (N-H
amine), 2990 (C-H aromatic), 2844 (C-H alkane), 2235 (CN nitrile), 1663 (C=O carbonyl),
1587 (C=C aromatic), 1503 (-C-H bending), 1182 (C-O ether), 1081 (C-N aromatic), 670 (C-
Br). m/z (ESI"): 383 (3'BrMNa*, 100%), 381 ("BrMNa‘, 98%). HRMS (ESI") found
(®'BrMNa"): 382.9645 Ci6H113'BrN2NaOS requires 382.9648. Found (’BrMNa*) 380.9659
Ci6H11"”BrN2NaOS requires 380.9668.

(E)-5-(3-(4'-Bromophenyl)acryloyl)-6-methyl-2-thioxo-1,2-dihydropyridine-3-

carbonitrile 9q

The reaction was carried out following General Procedure C using carbonitrile 8 (0.15 g, 0.78
mmol), 4-bromobenzaldehyde 7q (0.11 g, 0.78 mmol) in dry absolute ethanol (4.8 mL),
anhydrous potassium hydroxide (0.22 g, 3.90 mmol) in dry methanol (1.95 mL) to give the title
compound 9q (0.17 g, 61%) as a yellow solid. m.p. > 230 °C. du (400 MHz, (CD3)2SO) 2.65
(3H, s, 6-CH3), 7.62 (1H, d, J = 15.9 Hz, 5-COCHCH), 7.66 (2H, d, J = 8.6 Hz, H-3' and H-
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5", 7.71 (1H, d, J = 15.9 Hz, 5-COCHCH), 7.83 (2H, d, J = 8.6 Hz, H-2' and H-6"), 8.72 (1H,
s, H-4), 14.32 (1H, br s, NH). 6c (100 MHz, (CD3).S0) 19.2 (6-CH3), 113.4 (C-3), 116.6 (CN),
121.9 (C-5), 124.2 (C-4"), 124.5 (5-COCHCH), 130.9 (C-2" and C-6"), 131.9 (C-3' and C-5"),
133.8 (C-1"), 143.3 (5-COCHCH), 144.2 (C-4), 157.7 (C-6), 179.1 (C-2), 186.9 (5-CO). Vimax
(ATR)/cm ™! 3096 (N-H amine), 2922 (C-H aromatic), 2854 (C-H alkane), 2239 (CN nitrile),
1659 (C=0 carbonyl), 1592 (C=C aromatic), 1509 (-C-H bending), 1083 (C-N aromatic), 694
(C-Br). m/z (ESI"): 383 (3'BrMNa*, 100%), 381 ("’ BrMNa‘, 98%). HRMS (ESI") found
(®'BrMNa*): 382.9645 Ci6H113'BrN2NaOS requires 382.9648. Found ("BrMNa*) 380.9660
Ci6H11"”BrN2NaOS requires 380.9668.

(E)-5-(3-(3',4'-Dimethoxyphenyl)acryloyl)-6-methyl-2-thioxo-1,2-dihydropyridine-3-

carbonitrile 9r

The reaction was carried out following General Procedure C using carbonitrile 8 (0.15 g, 0.78
mmol), 3,4-methoxybenzaldehyde 7r (0.12 mL, 0.78 mmol) in dry absolute ethanol (4.8 mL),
anhydrous potassium hydroxide (0.22 g, 3.90 mmol) in dry methanol (1.95 mL) to give the title
compound 9r (0.14 g, 50%) as a yellow solid. m.p. > 230 °C. dn (400 MHz, (CD3)2SO) 2.62
(3H, s, 6-CH3), 3.82 (3H, s, 4'-OCHa), 3.84 (3H, s, 3'-OCH3), 7.02 (1H, d, J = 8.3 Hz, H-5"),
7.40 (1H, dd, J = 8.3, 1.9 Hz, H-6"), 7.46 (1H, d, J/ = 1.9 Hz, H-2"), 7.47 (1H, d, J = 15.9 Hz,
5-COCHCH), 7.61 (1H, d, J = 15.9 Hz, 5-COCHCH), 8.59 (1H, s, H-4), 14.30 (1H, br s, NH).
dc (100 MHz, (CD3)2S0) 19.0 (6-CH3), 55.6 and 55.8 (3'-OCH3 and 4'-OCH3), 111.3 (C-2"),
111.6 (C-5"), 113.3 (C-3), 116.7 (CN), 121.6 (5-COCHCH), 122.6 (C-5), 124.0 (C-6"), 127.2
(C-1"), 143.9 (C-4), 144.6 (5-COCHCH), 148.9 (C-3"), 151.5 (C-4"), 156.9 (C-6), 178.8 (C-2),
187.3 (5-CO). Vmax (ATR)/cm ™! 3170 (N-H amine), 2927 (C-H aromatic), 2850 (C-H alkane),
2228 (CN nitrile), 1652 (C=0 carbonyl), 1575 (C=C aromatic), 1509 (-C-H bending), 1184 (C-
O ether), 1083 (C-N aromatic). m/z (ESI"): 363 (MNa", 100%). HRMS (ESI") found (MNa"):
363.0764 CisH1sN2NaOsS requires 363.0774.
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(E)-3-Amino-5-(3-(3"',4''-bis(methoxymethoxy)phenyl)acryloyl)-6-methyl-/V-
phenylthieno[2,3-b]pyridine-2-carboxamide 10a

2 3
1.
w5
6' 5'

The reaction was carried out following General Procedure A using carbonitrile 9a (0.10 g, 0.25
mmol), chloride 4a (42 mg, 0.25 mmol) and anhydrous sodium carbonate (52 mg, 0.50 mmol)
in absolute ethanol (2.00 mL) for 48 h to give the title compound 10a (83.0 mg, 64%) as a
white solid. m.p. 185-187 °C. &u (400 MHz, (CD3)2SO) 2.67 (3H, s, 6-CH3), 3.40 and 3.42
(6H, s, 2 x MOMCH3), 5.25 and 5.27 (4H, s, 2 x MOMCH>»), 7.06 (1H, t, J = 7.5 Hz, H-4"),
7.18 (1H, d, J = 8.0 Hz, H-5"), 7.31 (2H, d, J = 7.5 Hz, H-3" and H-5"), 7.36 (2H, d, J = 15.9
Hz, 5-COCHCH), 7.44 (2H, br s, NH>2), 7.46 (1H, dd, J = 8.0, 1.5 Hz, H-6"), 7.53 (1H, d, J =
15.9 Hz, 5-COCHCH), 7.57 (1H, d, J = 1.5 Hz, H-2"), 8.77 (1H, s, H-4), 9.48 (1H, br s, NH).
dc (100 MHz, (CD3)2S0) 23.7 (6-CHz), 55.9 (2 x MOMCH3), 94.4 and 94.8 (2 x MOMCH>),
116.4 (C-5"), 117.1 (C-2"), 121.2 (C-2' and C-6'), 123.3 (C-4"), 123.6 (C-3a), 124.2 (C-6"),
124.5 (5-COCHCH), 124.2 and 124.5 (C-1", C-3' and C-5'), 130.3 (C-5), 131.0 (C-4), 138.7
(C-1"), 146.0 (5-COCHCH), 146.7 and 146.8 (C-3 and C-3"), 149.7 (C-4"), 157.2 (C-6), 159.7
(C-7a), 163.6 (2-CONH), 193.9 (5-CO). C-2 not observed. Vmax (ATR)/cm ' 3451 (N-H amide),
3325 (N-H amine), 2965 (C-H aromatic), 2844 (C-H alkane), 1664 (C=0O carbonyl), 1638
(C=0 amide), 1595 (C=C aromatic), 1436 (-C-H bending), 1254 (C-N aromatic), 1149 (C-O
ether), 1069 (C-N aliphatic). m/z (ESI"): 556 (MNa", 100%), 381 (35%). HRMS (ESI") found
(MNa"): 556.1500 C2sH27N3NaO¢S requires 556.1513.

(E)-3-Amino-5-(3-(3"',4"'-bis(methoxymethoxy)phenyl)acryloyl)-6-methyl-/N-(o-
tolyl)thieno[2,3-b]|pyridine-2-carboxamide 10b

The reaction was carried out following General Procedure A using carbonitrile 9a (0.10 g, 0.25

mmol), chloride 4b (46.0 mg, 0.25 mmol) and anhydrous sodium carbonate (53.0 mg, 0.50
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mmol) in absolute ethanol (3.00 mL) for 48 h to give the title compound 10b (78.0 mg, 56%)
as a mustard solid. m.p. decomp. du (400 MHz, (CD3)>SO) 2.23 (3H, s, 2'-CH3), 2.67 (3H, s,
6-CH3), 3.40 and 3.42 (6H, s, 2 x MOMCH3), 5.25 and 5.27 (4H, s, 2 x MOMCH>), 7.15-7.20
(3H, m, H-4', H-5' and H-5"), 7.26 (1H, d, J = 7.5 Hz, H-3"), 7.32-7.37 (4H, m, H-6', 5-
COCHCH and NH»), 7.45 (1H, dd, J = 7.5, 2.1 Hz, H-6"), 7.52 (1H, d, J = 15.9 Hz, 5-
COCHCH), 7.57 (1H, d, J = 2.1 Hz, H-2"), 8.76 (1H, s, H-4), 9.18 (1H, br s, NH). &c (100
MHz, (CDs).SO) 18.0 (2'-CH3), 23.7 (6-CH3), 55.9 (2 x MOMCH3), 94.4 and 94.8 (2 x
MOMCH), 116.4 (C-5"), 117.1 (C-2"), 124.7 (C-3a), 124.2 (C-6"), 124.6 (5-COCHCH), 125.9
(C-4"and C-5"), 126.8 (C-6"), 128.4 (C-1"), 130.1 and 130.2 (C-3" and C-5), 131.0 (C-4), 133.9
(C-2"), 137.1 (C-1"), 146.0 (5-COCHCH), 146.7 (C-3 and C-3"), 149.6 (C-4"), 157.3 (C-6),
159.3 (C-7a), 163.6 (2-CONH), 193.6 (5-CO). C-2 not observed. Vmax (ATR)/cm ! 3427 (N-H
amide), 3332 (N-H amine), 2917 (C-H aromatic), 2856 (C-H alkane), 1665 (C=0O carbonyl),
1643 (C=0 amide), 1584 (C=C aromatic), 1452 (-C-H bending), 1254 (C-N aromatic), 1149
(C-O ether), 1066 (C-N aliphatic). m/z (ESI"): 570 (MNa*, 100%), 381 (15%). HRMS (ESI")
found (MNa"): 570.1671 C29H29N3NaO¢S requires 570.1669.

(E)-3-Amino-5-(3-(3"",4''-bis(methoxymethoxy)phenyl)acryloyl)-N-(3'-chloro-2'-
methylphenyl)-6-methylthieno[2,3-b]pyridine-2-carboxamide 10c

The reaction was carried out following General Procedure A using carbonitrile 9a (0.15 g, 0.48
mmol), chloride 4¢ (0.10 g, 0.25 mmol) and anhydrous sodium carbonate (0.10 g, 0.50 mmol)
in absolute ethanol (3.00 mL) for 48 h to give the title compound 10¢ (0.13 g, 83%) as a yellow
solid. m.p. 156-158 °C. ou (400 MHz, (CDs).SO) 2.25 (3H, s, 2'-CH3), 2.67 (3H, s, 6-CH3),
3.40 and 3.42 (6H, s, 2 x MOMCH3), 5.25 and 5.27 (4H, s, 2 x MOMCH>»), 7.17 (1H, d, J =
8.5 Hz, H-5"), 7.22 (1H, d, J = 8.0 Hz, H-5"), 7.29-7.37 (5H, m, H-4' and H-6', 5-COCHCH
and NH), 7.45 (1H, dd, J = 8.5, 2.1 Hz, H-6" ), 7.52 (1H, d, J = 15.9 Hz, 5-COCHCH), 7.57
(1H,d,J=2.1 Hz, H-2"), 8.75 (1H, s, H-4), 9.43 (1H, br s, NH). ¢ (100 MHz, (CD3).SO) 15.4
(2'-CH3), 23.7 (6-CH3), 55.9 (2 x MOMCH3), 94.4 and 94.8 (2 x MOMCHy), 116.4 (C-5"),
117.1 (C-2"), 123.7 (C-3a), 124.2 (C-6"), 124.6 (5-COCHCH), 124.7 (C-4' or C-6"), 125.9 (C-
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4' or C-6"), 126.6 (C-5"), 128.4 (C-1"), 130.2 (C-5), 131.0 (C-4), 132.2 (C-2"), 133.6 (C-3"),
139.2 (C-1"), 146.0 (C-3 and 5-COCHCH), 146.7 (C-3"), 149.6 (C-4"), 157.2 (C-6), 159.4 (C-
7a), 164.0 (2-CONH), 193.6 (5-CO). C-2 not observed. vmax (ATR)/cm! 3413 (N-H amide),
3319 (N-H amine), 2896 (C-H alkane), 1717 (C=0 carbonyl), 1651 (C=0 amide), 1577 (C=C
aromatic), 1429 (-C-H bending), 1252 (C-N aromatic), 1167 (C-O ether), 1077 (C-N aliphatic),
752 (C-Cl). m/z (ESI"): 606 (*’CIMNa’*, 40%), 604 (*>*CIMNa’, 100%), 252 (20%). HRMS
(EST") found (*CIMNa’): 606.1255 Ca9Has’’CIN3NaOeS requires 606.1262. Found
(*>*CIMNa"): 604.1280 C29H2s*CIN3NaOsS requires 604.1280.

(E)-3-Amino-5-(3-(3"',4'"'-bis(methoxymethoxy)phenyl)acryloyl)-6-methyl-/V-
(naphthalen-1'-yl)thieno[2,3-b]pyridine-2-carboxamide 10d

The reaction was carried out following General Procedure A using carbonitrile 9a (0.10 g, 0.25
mmol), chloride 4d (55.0 mg, 0.25 mmol) and anhydrous sodium carbonate (53.0 mg, 0.50
mmol) in absolute ethanol (3.00 mL) for 48 h to give the title compound 10d (0.13 g, 87%) as
a brown solid. m.p. decomp. ou (400 MHz, (CD3)2SO) 2.69 (3H, s, 6-CH3), 3.41 and 3.42 (6H,
s, 2 x MOMCH3), 5.26 and 5.27 (4H, s, 2 x MOMCH>»), 7.18 (1H, d, J = 8.5 Hz, H-5"), 7.36-
7.39 (3H, m, 5-COCHCH and NH»), 7.46 (1H, dd, J = 8.5, 1.9 Hz, H-6"), 7.51-7.58 (6H, m,
H-2", 5-COCHCH and 4 x Ar-CH), 7.82-7.84 (1H, m, Ar-CH), 7.95-7.97 (2H, m, 2 x Ar-CH),
8.78 (1H, s, H-4), 9.76 (1H, br s, NH). dc (100 MHz, (CD3).SO) 23.8 (6-CH3), 55.9 (2 x
MOMCH3), 94.4 and 94.8 (2 x MOMCH»), 116.4 (C-5"), 117.1 (C-2"), 123.5 (Ar-CH), 123.7
(C-3a), 124.2 (Ar-CH), 124.5 (Ar-CH and C-6"), 124.8 (5-COCHCH), 125.5 (Ar-CH), 125.9
(Ar-CH), 126.3 (Ar-CH), 127.9 (Ar-CH), 128.4 (C-1"), 129.7 (Ar-C), 130.2 (C-5), 131.0 (C-
4), 133.7 (Ar-C and C-1"), 146.0 (5-COCHCH), 146.7 (C-3 and C-3"), 149.6 (C-4"), 157.2 (C-
6), 159.5 (C-7a), 164.7 (2-CONH), 193.5 (5-CO). C-2 not observed. vmax (ATR)/cm ™! 3420 (N-
H amide), 3325 (N-H amine), 2925 (C-H aromatic), 2840 (C-H alkane), 1717 (C=0 carbonyl),
1631 (C=0 amide), 1589 (C=C aromatic), 1436 (-C-H bending), 1255 (C-N aromatic), 1152
(C-O ether), 1069 (C-N aliphatic). m/z (ESI"): 606 (MNa', 100%). HRMS (ESI") found
(MNa"): 606.1668 C32H290N3NaO¢S requires 606.1669.
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(E)-3-Amino-5-(3-(3"',4''-bis(methoxymethoxy)phenyl)acryloyl)-/NV-(4'-methoxyphenyl)-
6-methylthieno[2,3-b]pyridine-2-carboxamide 10e

The reaction was carried out following General Procedure A using carbonitrile 9a (0.10 g, 0.25
mmol), chloride 4e (50.0 mg, 0.25 mmol) and anhydrous sodium carbonate (53.0 mg, 0.50
mmol) in absolute ethanol (3.00 mL) for 48 h to give the title compound 10e (0.14 g, quant.)
as a white solid. m.p. 183-185 °C. &4 (400 MHz, (CD3)2S0) 2.67 (3H, s, 6-CH3), 3.40 and 3.42
(6H, s, 2 x MOMCH3), 3.74 (3H, s, 4-OCH3), 5.25 and 5.26 (4H, s, 2 x MOMCH>), 6.90 (2H,
d, J = 8.7 Hz, H-3' and H-5"), 7.17 (1H, d, J = 8.7 Hz, H-5"), 7.34-7.46 (4H, m, H-6", 5-
COCHCH and NH»), 7.50-7.59 (4H, m, H-2", H-2', H-6' and 5-COCHCH), 8.78 (1H, s, H-4),
9.37 (1H, br s, NH). dc (100 MHz, (CD3):SO) 23.8 (6-CH3), 55.2 (4'-OCHs), 559 (2 x
MOMCH3), 94.5 and 94.9 (2 x MOMCH>), 96.7 (C-2), 113.6 (C-3" and C-5"), 116.5 (C-5"),
117.2 (C-2"), 123.0 (C-2' and C-6"), 123.6 (C-3a), 124.3 (C-6"), 124.6 (5-COCHCH), 128.5 (C-
1"), 130.3 (C-5), 131.1 (C-4), 131.9 (C-1"), 146.0 (5-COCHCH), 146.7 and 146.8 (C-3 and C-
3"), 149.7 (C-4"), 155.6 (C-4"), 157.5 (C-6), 159.4 (C-7a), 163.6 (2-CONH), 193.5 (5-CO). Vmax
(ATR)/cm ! 3444 (N-H amide), 3325 (N-H amine), 2996 (C-H aromatic), 2830 (C-H alkane),
1665 (C=0 carbonyl), 1633 (C=0 amide), 1590 (C=C aromatic), 1504 (-C-H bending), 1246
(C-N aromatic), 1149 (C-O ether), 1061 (C-N aliphatic). m/z (ESI'): 586 (MNa", 100%).
HRMS (ESI") found (MNa"): 586.1622 C29H29N3NaO7S requires 586.1618.

(E)-3-Amino-5-(3-(4''-methoxyphenyl)acryloyl)-6-methyl-/V-phenylthieno|2,3-

b]pyridine-2-carboxamide 11a

The reaction was carried out following General Procedure A using carbonitrile 9b (40.0 mg,
0.13 mmol), chloride 4a (22.0 mg, 0.13 mmol) and anhydrous sodium carbonate (28.0 mg, 0.26
mmol) in absolute ethanol (2.00 mL) for 48 h to give the title compound 11a (26.0 mg, 45%)
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as a brown solid. m.p. 220-222 °C. 6n (400 MHz, (CD3)2SO) 2.69 (3H, s, 6-CHz3), 3.82 (3H, s,
4"-OCH3), 7.03 (2H, d, /= 8.7 Hz, H-3" and H-5"), 7.08 (1H, t, J= 7.5 Hz, H-4"), 7.32 (2H, t,
J =17.5Hz, H-3" and H-5"), 7.40 (1H, d, J = 15.9 Hz, 5-COCHCH), 7.46 (2H, br s, NH>), 7.60
(1H, d,J =15.9 Hz, 5-COCHCH), 7.70 (2H, d, J = 7.5 Hz, H-2' and H-6"), 7.80 (2H, d, /= 8.7
Hz, H-2" and H-6"), 8.83 (1H, s, H-4), 9.48 (1H, br s, NH). ¢ (100 MHz, (CD3)2SO) 23.9 (6-
CHa3), 55.4 (4"-OCH3), 114.5 (C-3" and C-5"), 121.1 (C-2' and C-6'), 123.3 (5-COCHCH and
C-4"), 123.6 (C-3a), 126.9 (C-1"), 128.4 (C-3' and C-5"), 130.2 (C-5), 130.8 (C-2" and C-6"),
131.2 (C-4), 139.1 (C-1"), 145.8 (5-COCHCH), 147.0 (C-3), 157.7 (C-6), 159.4 (C-7a), 161.6
(C-4"), 163.8 (2-CONH), 193.0 (5-CO). C-2 not observed. Vmax (ATR)/cm ! 3406 (N-H amide),
3278 (N-H amine), 3053 (C-H aromatic), 2923 (C-H alkane), 1737 (C=0 carbonyl), 1586
(C=0 amide), 1509 (C=C aromatic), 1436 (-C-H bending), 1246 (C-N aromatic), 1171 (C-O
ether), 1069 (C-N aliphatic). m/z (ESI'): 466 (MNa", 100%), 227 (20%), 159 (10%), 101
(20%). HRMS (ESI") found (MNa"): 466.1181 C25H21N3NaOsS requires 466.1196.

(E)-3-Amino-5-(3-(4''-methoxyphenyl)acryloyl)-6-methyl-/V-(o-tolyl)thieno[2,3-
b]pyridine-2-carboxamide 11b

The reaction was carried out following General Procedure A using carbonitrile 9b (0.10 g, 0.32
mmol), chloride 4b (59.0 mg, 0.32 mmol) and anhydrous sodium carbonate (68.0 mg, 0.64
mmol) in absolute ethanol (3.00 mL) for 72 h to give the title compound 11b (62.0 mg, 41%)
as a mustard yellow solid. m.p. decomp. o (400 MHz, (CD3).SO) 2.24 (3H, s, 2'-CH3), 2.69
(3H, s, 6-CH3), 3.82 (3H, s, 4"-OCH3), 7.03 (2H, d, /= 8.7 Hz, H-3" and H-5"), 7.14 (1H, t, J
=17.2 Hz, H-4"), 7.20 (1H, t, J= 7.2 Hz, H-5"), 7.26 (1H, d J = 7.2 Hz, H-3"), 7.34 (1H, d, J =
7.2 Hz, H-6"), 7.36 (2H, br s, NH»), 7.39 (1H, d, J = 15.9 Hz, 5-COCHCH), 7.59 (1H, d, J =
15.9 Hz, 5-COCHCH), 7.79 (2H, d, J = 8.7 Hz, H-2" and H-6"), 8.81 (1H, s, H-4), 9.25 (1H,
br s, NH). ¢ (100 MHz, (CDs)2S0O) 18.0 (2'-CH3), 23.9 (6-CH3), 55.4 (4"-OCH3), 114.5 (C-3"
and C-5"), 123.3 (5-COCHCH), 123.7 (C-3a), 125.7 and 125.9 (C-4' and C-5'), 126.8 (C-6"),
126.9 (C-1"), 130.1 and 130.2 (C-3' and C-5), 130.8 (C-2" and C-6"), 131.1 (C-4), 133.9 (C-
2"), 136.6 (C-1"), 145.8 (5-COCHCH), 146.3 (C-3), 157.5 (C-6), 159.3 (C-7a), 161.6 (C-4"),
163.7 (2-CONH), 193.0 (5-CO). C-2 not observed. vmax (ATR)/cm ™! 3418 (N-H amide), 3314
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(N-H amine), 2970 (C-H aromatic), 2835 (C-H alkane), 1738 (C=O carbonyl), 1585 (C=0
amide), 1509 (C=C aromatic), 1424 (-C-H bending), 1252 (C-N aromatic), 1171 (C-O ether),
1063 (C-N aliphatic). m/z (ESI"): 480 (MNa", 100%). HRMS (EST") found (MNa"): 480.1339
C26H23N3NaOsS requires 480.1352.

(E)-3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(3-(4''-methoxyphenyl)acryloyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 11¢

The reaction was carried out following General Procedure A using carbonitrile 9b (0.10 g, 0.32
mmol), chloride 4¢ (70.0 mg, 0.32 mmol) and anhydrous sodium carbonate (68.0 mg, 0.64
mmol) in absolute ethanol (3.00 mL) for 72 h to give the title compound 11¢ (75.0 mg, 47%)
as a yellow solid. m.p. 207-209 °C. du (400 MHz, (CD3)2SO) 2.24 (3H, s, 2'-CH3), 2.70 (3H,
s, 6-CH3), 3.82 (3H, s, 4"-OCH3), 7.02 (2H, d, J = 8.6 Hz, H-3" and H-5"), 7.23 (1H, t,J= 7.5
Hz, H-5"), 7.30 (1H, d, J = 7.5 Hz, H-6"), 7.34 (1H, d, J = 7.5 Hz, H-4"), 7.46-7.50 (3H, m, 5-
COCHCH and NH>»), 7.60 (1H, d, J = 15.8 Hz, 5-COCHCH), 7.83 (2H, d, /= 8.6 Hz, H-2" and
H-6"), 8.98 (1H, s, H-4), 9.49 (1H, br s, NH). dc (100 MHz, (CD3).SO) 15.5 (2'-CHz), 24.0 (6-
CH3), 55.4 (4"-OCH3), 114.5 (C-3" and C-5"), 123.2 (5-COCHCH), 123.7 (C-3a), 126.2 (C-
6'), 126.5 (C-1"), 126.7 (C-4"), 127.0 (C-5"), 130.0 (C-5), 130.9 (C-2" and C-6"), 131.6 (C-4),
132.5 (C-2"), 133.6 (C-3"), 138.2 (C-1"), 145.7 (5-COCHCH), 147.0 (C-3), 157.8 (C-6), 159.5
(C-7a), 161.6 (C-4"), 163.9 (2-CONH), 192.7 (5-CO). C-2 not observed. vmax (ATR)/cm ! 3429
(N-H amide), 3311 (N-H amine), 2971 (C-H aromatic), 2894 (C-H alkane), 1739 (C=0
carbonyl), 1656 (C=0 amide), 1508 (C=C aromatic), 1425 (-C-H bending), 1260 (C-N
aromatic), 1167 (C-O ether), 1062 (C-N aliphatic). m/z (ESI"): 516 (*’CIMNa*, 40%), 514
(**CIMNa’, 100%). HRMS (ESI") found (*’CIMNa*): 516.0923 C26H22*’CIN3NaOsS requires
516.0942. Found (**CIMNa"): 514.0946 C26H22*>CIN3NaOsS requires 514.0963.
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(E)-3-Amino-5-(3-(4''-methoxyphenyl)acryloyl)-6-methyl-N-(naphthalen-1'-
yDthieno[2,3-b]pyridine-2-carboxamide 11d

The reaction was carried out following General Procedure A using carbonitrile 9b (50.0 mg,
0.16 mmol), chloride 4d (35.0 mg, 0.16 mmol) and anhydrous sodium carbonate (34.0 mg,
0.32 mmol) in absolute ethanol (2.00 mL) for 48 h to give the title compound 11d (45.0 mg,
57%) as a brown solid. m.p. > 230 °C. & (400 MHz, (CD3)2SO) 2.71 (3H, s, 6-CH3), 3.82 (3H,
s,4"-OCH3), 7.03 (2H, d, J=8.7 Hz, H-3" and H-5"), 7.43-7.47 (3H, m, 5-COCHCH and NH>),
7.53-7.55 (4H, m, 4 x Ar-CH), 7.61 (1H, d, /= 15.9 Hz, 5-COCHCH), 7.81-7.84 (3H, m, H-
2", H-6" and Ar-CH), 7.94-7.98 (2H, m, 2 x Ar-CH), 8.92 (1H, s, H-4), 9.77 (1H, br s, NH). oc
(100 MHz, (CD3)2SO) 24.0 (6-CH3), 55.4 (4"-OCHj3), 114.5 (C-3" and C-5"), 123.3 (5-
COCHCH), 123.5 (Ar-CH), 123.7 (C-3a), 124.3 (Ar-CH), 125.5 (Ar-CH), 126.0 (2 x Ar-CH),
126.2 (Ar-CH), 127.0 (C-1"), 128.0 (Ar-CH), 129.7 (C-5), 130.1 (Ar-C), 130.9 (C-2" and C-
6"), 131.4 (C-4), 133.7 (Ar-C), 135.0 (C-1"), 145.7 (5-COCHCH), 147.5 (C-3), 157.7 (C-6),
159.7 (C-7a), 161.6 (C-4"), 164.7 (2-CONH), 192.9 (5-CO). C-2 not observed. Vmax
(ATR)/cm ' 3425 (N-H amide), 3285 (N-H amine), 2971 (C-H aromatic), 2855 (C-H alkane),
1740 (C=0 carbonyl), 1592 (C=0 amide), 1508 (C=C aromatic), 1429 (-C-H bending), 1255
(C-N aromatic), 1172 (C-O ether), 1069 (C-N aliphatic), 864 (C-S). m/z (ESI'): 516 (MNa",
100%), 101 (25%). HRMS (ESI') found (MNa'): 516.1343 Cy9H23N3NaOsS requires
516.1352.

(E)-3-Amino-N-(4'-methoxyphenyl)-5-(3-(4''-methoxyphenyl)acryloyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 11e

2' 3
L
6' 5'

The reaction was carried out following General Procedure A using carbonitrile 9b (50.0 mg,

0.16 mmol), chloride 4e (32.0 mg, 0.16 mmol) and anhydrous sodium carbonate (34.0 mg, 0.32
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mmol) in absolute ethanol (2.00 mL) for 48 h to give the title compound 11e (45.0 mg, 59%)
as a brown solid. m.p. > 230 °C. dou (400 MHz, (CD3).SO) 2.69 (3H, s, 6-CH3), 3.75 (3H, s, 4'-
OCH3), 3.82 (3H, s, 4"-OCH3), 6.90 (2H, d, J = 8.7 Hz, H-3' and H-5'), 7.03 (2H, d, J = 8.7
Hz, H-3" and H-5"), 7.37-7.41 (3H, m, 5-COCHCH and NH>»), 7.57-7.61 (3H, m, H-2', H-6'
and 5-COCHCH), 7.80 (2H, d, J = 8.7 Hz, H-2" and H-6"), 8.81 (1H, s, H-4), 9.37 (1H, br s,
NH). 6c (100 MHz, (CD3)2S0) 23.9 (6-CH3), 55.1 (4'-OCH3), 55.4 (4"-OCH3), 113.6 (C-3"and
C-5), 114.5 (C-3" and C-5"), 122.9 (C-2' and C-6'), 123.3 (5-COCHCH), 124.0 (C-3a), 127.0
(C-1"), 130.2 (C-5), 130.8 (C-2" and C-6"), 131.1 (C-4), 131.8 (C-1"), 145.8 (5-COCHCH and
C-3), 155.5 (C-4"), 157.7 (C-6), 159.3 (C-7a), 161.6 (C-4"), 163.5 (2-CONH), 193.0 (5-CO).
C-2 not observed. vmax (ATR)/cm™' 3425 (N-H amide), 3321 (N-H amine), 2954 (C-H
aromatic), 2836 (C-H alkane), 1746 (C=0 carbonyl), 1591 (C=0 amide), 1508 (C=C aromatic),
1439 (-C-H bending), 1240 (C-N aromatic), 1171 (C-O ether), 1028 (C-N aliphatic). m/z
(ESI"): 496 (MNa", 100%), 227 (40%), 159 (20%), 101 (25%). HRMS (ESI") found (MNa"):
496.1289 C26H23N3NaO4S requires 496.1301.

(E)-3-Amino-6-methyl-5-(3-(4''-morpholinophenyl)acryloyl)-N-phenylthieno[2,3-

b]pyridine-2-carboxamide 12a

The reaction was carried out following General Procedure A using carbonitrile 9¢ (40.0 mg,
0.11 mmol), chloride 4a (18.0 mg, 0.11 mmol) and anhydrous sodium carbonate (23.0 mg, 0.22
mmol) in absolute ethanol (2.00 mL) for 48 h to give the title compound 12a (44.0 mg, 80%)
as a yellow solid. m.p. > 230 °C. du (400 MHz, (CD3)2S0) 2.68 (3H, s, 6-CH3), 3.26 (4H, t, J
=4.7 Hz, 2 x N-CH»), 3.73 (4H, t,J = 4.7 Hz, 2 x O-CH»), 6.99 (2H, d, J = 8.9 Hz, H-3" and
H-5"), 7.07 (1H, t,J = 7.4 Hz, H-4"), 7.27-7.34 (3H, m, 5-COCHCH, H-3' and H-5"), 7.46 (2H,
br s, NH»), 7.54 (1H, d, J = 15.8 Hz, 5-COCHCH), 7.69 (4H, t, J = 8.9 Hz, H-2' and H-6', H-
2" and H-6"), 8.80 (1H, s, H-4), 9.48 (1H, br s, NH). 6c (100 MHz, (CD3)2SO) 23.8 (6-CH3),
47.0 (2 x N-CH»), 65.8 (2 x O-CH3), 96.4 (C-2), 114.0 (C-3" and C-5"), 121.1 (C-2' and C-6"),
121.5 (5-COCHCH), 123.4 (C-4"), 123.5 (C-3a), 124.2 (C-1"), 128.4 (C-3" and C-5"), 130.6 (C-
5, C-2" and C-6"), 131.0 (C-4), 139.0 (C-1"), 146.4 (5-COCHCH), 147.1 (C-3), 152.8 (C-4"),
157.6 (C-6), 159.2 (C-7a), 163.8 (2-CONH), 192.9 (5-CO). Vmax (ATR)/cm™' 3439 (N-H
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amide), 3324 (N-H amine), 3039 (C-H aromatic), 2849 (C-H alkane), 1739 (C=0O carbonyl),
1637 (C=0 amide), 1582 (C=C aromatic), 1437 (-C-H bending), 1254 (C-N aromatic), 1187
(C-O ether), 1067 (C-N aliphatic). m/z (ESI'): 521 (MNa', 100%). HRMS (ESI") found
(MNa"): 521.1608 C23H26N4NaOsS requires 521.1618.

(E)-3-Amino-6-methyl-5-(3-(4''-morpholinophenyl)acryloyl)-N-(o-tolyl)thieno[2,3-

b]pyridine-2-carboxamide 12b

The reaction was carried out following General Procedure A using carbonitrile 9¢ (60.0 mg,
0.16 mmol), chloride 4b (30.0 mg, 0.16 mmol) and anhydrous sodium carbonate (35.0 mg,
0.33 mmol) in absolute ethanol (3.00 mL) for 48 h to give the title compound 12b (31.0 mg,
37%) as a yellow solid. m.p. 212-214 °C. ou (400 MHz, (CD3).SO) 2.24 (3H, s, 2'-CH3), 2.68
(3H, s, 6-CH3), 3.26 (4H, t, J = 4.7 Hz, 2 x N-CH>), 3.73 (4H, t, J = 4.7 Hz, 2 x O-CH2), 7.00
(2H, d, J = 8.8 Hz, H-3" and H-5"), 7.15 (1H, t,J = 7.5 Hz, H-4"), 7.20 (1H, t, J = 7.5 Hz, H-
5", 7.25-7.33 (5H, m, H-3', H-6', 5-COCHCH and NH»), 7.53 (1H, d, J = 15.9 Hz, 5-
COCHCH), 7.68 (2H, d, J = 8.8 Hz, H-2" and H-6"), 8.77 (1H, s, H-4), 9.20 (1H, br s, NH). é¢
(100 MHz, (CD3)2S0O) 18.0 (2'-CH3), 23.8 (6-CH3), 47.0 (2 x N-CHz), 65.8 (2 x O-CH>), 114.0
(C-3"and C-5"), 121.6 (5-COCHCH), 123.7 (C-3a), 124.2 (C-1"), 125.6 and 125.9 (C-4' and
C-5"), 126.8 (C-6"), 130.1 (C-3"), 130.6 (C-5, C-2" and C-6"), 130.8 (C-4), 133.9 (C-2"), 137.1
(C-1"), 146.4 (C-3 and 5-COCHCH), 152.8 (C-4"), 157.3 (C-6), 159.2 (C-7a), 163.8 (2-CONH),
193.0 (5-CO). C-2 not observed. Vmax (ATR)/cm ™! 3454 (N-H amide), 3344 (N-H amine), 2968
(C-H aromatic), 2853 (C-H alkane), 1653 (C=0O carbonyl), 1618 (C=0 amide), 1587 (C=C
aromatic), 1488 (-C-H bending), 1267 (C-N aromatic), 1183 (C-O ether), 1066 (C-N aliphatic).
m/z (ESI"): 535 (MNa', 100%). HRMS (ESI") found (MNa"): 535.1783 Ca9H23N4NaOsS
requires 535.1774.
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(E)-3-Amino-N-(3'-chloro-2'-methylphenyl)-6-methyl-5-(3-(4"'-
morpholinophenyl)acryloyl)thieno[2,3-b]pyridine-2-carboxamide 12¢

The reaction was carried out following General Procedure A using carbonitrile 9¢ (72.0 mg,
0.20 mmol), chloride 4¢ (43.0 mg, 0.20 mmol) and anhydrous sodium carbonate (42.0 mg, 0.40
mmol) in absolute ethanol (3.00 mL) for 72 h to give the title compound 12¢ (57.0 mg, 52%)
as a yellow solid. m.p. > 230 °C. éu (400 MHz, (CD3).SO) 2.25 (3H, s, 2'-CH3), 2.68 (3H, s,
6-CH3), 3.26 (4H, t,J = 4.7 Hz, 2 x N-CH»), 3.73 (4H, t, J = 4.7 Hz, 2 x O-CH>), 6.99 (2H, d,
J =8.7Hz, H-3" and H-5"), 7.22 (1H, t, J = 7.8 Hz, H-5"), 7.28-7.32 (3H, m, 5-COCHCH, H-
4'and H-6"), 7.33 (2H, br s, NH»), 7.52 (1H, d, J = 15.8 Hz, 5-COCHCH), 7.68 (2H, d, J = 8.7
Hz, H-2" and H-6"), 8.77 (1H, s, H-4), 9.44 (1H, br s, NH). oc (100 MHz, (CD3)2SO) 15.5 (2'-
CH3), 23.8 (6-CH3), 47.0 (2 x N-CH), 65.9 (2 x O-CH>), 96.7 (C-2), 114.1 (C-3" and C-5"),
121.6 (C-4' or C-6' and 5-COCHCH), 123.7 (C-3a), 124.2 (C-1"), 126.0 (C-4' or C-6"), 126.7
(C-5"), 130.9 (C-5, C-2" and C-6"), 130.9 (C-4), 132.3 (C-2"), 133.6 (C-3"), 139.2 (C-1"), 146.4
(C-3 and 5-COCHCH), 152.8 (C-4"), 157.4 (C-6), 159.2 (C-7a), 164.0 (2-CONH), 193.0 (5-
CO). Vmax (ATR)/cm ™! 3454 (N-H amide), 3311 (N-H amine), 2971 (C-H aromatic), 1739 (C=0
carbonyl), 1650 (C=0O amide), 1589 (C=C aromatic), 1433 (-C-H bending), 1293 (C-N
aromatic), 1127 (C-O ether), 1070 (C-N aliphatic), 761 (C-Cl). m/z (ESI"): 571 (*’CIMNa",
40%), 569 (**CIMNa‘*, 100%), 252 (20%). HRMS (ESI") found (*’CIMNa‘*): 571.1353
C29H27°’CIN4NaOsS requires 571.1366. Found (**CIMNa‘): 569.1369 C29H27>°CINsNaOsS
requires 569.1385.
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(E)-3-Amino-6-methyl-5-(3-(4''-morpholinophenyl)acryloyl)-V-(naphthalen-1'-

yDthieno[2,3-b]pyridine-2-carboxamide 12d

The reaction was carried out following General Procedure A using carbonitrile 9¢ (56.0 mg,
0.15 mmol), chloride 4d (34.0 mg, 0.15 mmol) and anhydrous sodium carbonate (32.0 mg,
0.31 mmol) in absolute ethanol (2.00 mL) for 48 h to give the title compound 12d (79.0 mg,
94%) as an orange solid. m.p. > 230 °C. ou (400 MHz, (CD3).SO) 2.70 (3H, s, 6-CH3), 3.26
(4H, t,J = 4.7 Hz, 2 x N-CH>), 3.73 (4H, t, J = 4.7 Hz, 2 x O-CH), 7.00 (2H, d, J = 8.8 Hz,
H-3" and H-5"), 7.29-7.33 (3H, m, 5-COCHCH and NH>), 7.49-7.57 (4H, m, 3 x Ar-CH and
5-COCHCH), 7.62-7.64 (1H, m, Ar-CH), 7.69 (2H, d, J = 8.8 Hz, H-2" and H-6"), 7.76-7.79
(1H, m, Ar-CH), 7.93-7.95 (1H, m, Ar-CH), 8.01-8.04 (1H, m, Ar-CH), 8.76 (1H, s, H-4), 9.74
(1H, br s, NH). dc (100 MHz, (CD3)2S0) 23.8 (6-CHz3), 47.0 (2 x N-CH>), 65.8 (2 x O-CH>),
96.8 (C-2), 114.1 (C-3" and C-5"), 121.6 (5-COCHCH), 123.6 (Ar-CH), 123.9 (C-3a), 124.2
(C-1"), 124.4 (Ar-CH), 125.5 (Ar-CH), 125.8 (Ar-CH), 125.9 (Ar-CH), 126.3 (Ar-CH), 127.9
(Ar-CH), 129.8 (Ar-C), 130.5 (C-5), 130.6 (C-2" and C-6"), 130.8 (C-4), 133.8 (C-1"), 133.9
(Ar-C), 146.3 (C-3 and 5-COCHCH), 152.8 (C-4"), 157.3 (C-6), 159.3 (C-7a), 164.8 (2-
CONH), 193.0 (5-CO). Vmax (ATR)/cm ! 3422 (N-H amide), 3382 (N-H amine), 2957 (C-H
aromatic), 2847 (C-H alkane), 1650 (C=0 carbonyl), 1635 (C=0 amide), 1558 (C=C aromatic),
1430 (-C-H bending), 1259 (C-N aromatic), 1181 (C-O ether), 1066 (C-N aliphatic). m/z
(ESI"): 571 (MNa', 100%), 252 (60%). HRMS (ESI") found (MNa'): 571.1756
C32H28N4NaOs3S requires 571.1774.
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(E)-3-Amino-N-(4'-methoxyphenyl)-6-methyl-5-(3-(4''-
morpholinophenyl)acryloyl)thieno[2,3-b]pyridine-2-carboxamide 12e¢

The reaction was carried out following General Procedure A using carbonitrile 9¢ (50.0 mg,
0.14 mmol), chloride 4e (27.0 mg, 0.14 mmol) and anhydrous sodium carbonate (29.0 mg, 0.27
mmol) in absolute ethanol (2.00 mL) for 48 h to give the title compound 12e (78.0 mg, quant.)
as a yellow solid. m.p. > 230 °C. éu (400 MHz, (CD3)2S0) 2.68 (3H, s, 6-CH3), 3.26 (4H, t, J
=4.7 Hz, 2 x N-CH»), 3.73 (4H, t, J = 4.7 Hz, 2 x O-CH>), 3.75 (3H, s, 4'-OCH3), 6.91 (2H,
d, J =9.0 Hz, H-3' and H-5"), 6.99 (2H, d, J = 8.9 Hz, H-3" and H-5"), 7.29 (1H, d, J = 15.8
Hz, 5-COCHCH), 7.40 (2H, br s, NH»), 7.54 (1H, d, J = 15.8 Hz, 5-COCHCH), 7.59 (2H, d, J
=9.0 Hz, H-2' and H-6"), 7.69 (2H, d, J = 9.0 Hz, H-2" and H-6"), 8.78 (1H, s, H-4), 9.37 (1H,
br s, NH). 6c (100 MHz, (CDs)2S0O) 23.8 (6-CHs), 47.1 (2 x N-CH>), 65.9 (2 x O-CH2), 96.6
(C-2), 113.6 (C-3"and C-5"), 113.9 (C-3" and C-5"), 121.6 (5-COCHCH), 122.9 (C-5, C-2' and
C-6"), 123.6 (C-3a), 124.2 (C-1"), 130.6 (C-2" and C-6"), 130.9 (C-4), 131.9 (C-1"), 146.4 (5-
COCHCH), 146.7 (C-3), 152.9 (C-4"), 155.5 (C-4"), 157.5 (C-6), 159.2 (C-7a), 163.6 (2-
CONH), 192.9 (5-CO). Vmax (ATR)/cm ! 3403 (N-H amide), 3308 (N-H amine), 2963 (C-H
aromatic), 2838 (C-H alkane), 1662 (C=0 carbonyl), 1619 (C=0 amide), 1587 (C=C aromatic),
1510 (-C-H bending), 1236 (C-N aromatic), 1186 (C-O ether), 1040 (C-N aliphatic). m/z
(ESI"): 551 (MNa", 100%). HRMS (ESI") found (MNa"): 551.1717 C29H23N4NaO4S requires
551.1723.

3-Amino-5-cinnamoyl-6-methyl-N-phenylthieno[2,3-b]pyridine-2-carboxamide 13a

The reaction was carried out following General Procedure A using carbonitrile 9d (0.15 g, 0.54
mmol), chloride 4a (91.0 mg, 0.54 mmol) and anhydrous sodium carbonate (0.11 g, 1.07 mmol)
in absolute ethanol (3.00 mL) for 48 h to give the title compound 13a (0.14 g, 61%) as a brown
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solid. m.p. decomp. 116 °C. 6u (400 MHz, (CD3).S0O) 2.72 (3H, s, 6-CH3), 7.08 (1H, t,J = 7.4
Hz, H-4"), 7.33 (2H, t,J= 7.4 Hz, H-3' and H-5"), 7.46-7.48 (5H, m, H-3", H-4", H-5" and NH>),
7.56 (1H, d, J = 15.9 Hz, 5-COCHCH), 7.66 (1H, d, J = 15.9 Hz, 5-COCHCH), 7.71 (2H, d, J
= 7.4 Hz, H-2' and H-6"), 7.82-7.85 (2H, m, H-2" and H-6"), 8.89 (1H, s, H-4), 9.49 (1H, br s,
NH). 6c (100 MHz, (CD3)2S0O) 24.1 (6-CHz3), 96.4 (C-2), 121.1 (C-2' and C-6'), 123.4 (C-4"),
123.6 (C-3a), 125.6 (COCHCH), 128.4 (C-3' and C-5'), 128.9 and 129.0 (C-3" and C-5", C-2"
and C-6"), 129.8 (C-5), 130.9 (C-4"), 131.5 (C-4), 134.4 (C-1"), 138.9 (C-1'), 145.6 (5-
COCHCH), 147.1 (C-3), 158.0 (C-6), 159.6 (C-7a), 163.7 (2-CONH), 192.8 (5-CO). Vmax
(ATR)/cm ! 3455 (N-H amide), 3354 (N-H amine), 3034 (C-H aromatic), 2835 (C-H alkane),
1665 (C=0 carbonyl), 1630 (C=0 amide), 1586 (C=C aromatic), 1438 (-C-H bending), 1258
(C-N aromatic), 1066 (C-N aliphatic). m/z (ESI"): 436 (MNa", 100%), 295 (10%). HRMS
(ESI") found (MNa"): 436.1078 C24H19N3NaO,S requires 436.1090.

3-Amino-5-cinnamoyl-6-methyl-N-(o-tolyl)thieno[2,3-b|pyridine-2-carboxamide 13b

The reaction was carried out following General Procedure A using carbonitrile 9d (50.0 mg,
0.18 mmol), chloride 4b (33.0 mg, 0.18 mmol) and anhydrous sodium carbonate (38.0 mg,
0.36 mmol) in absolute ethanol (2.00 mL) for 48 h to give the title compound 13b (34.0 mg,
44%) as a yellow solid. m.p. 183-185 °C. du (400 MHz, (CD3)2SO) 2.24 (3H, s, 2'-CH3), 2.72
(3H, s, 6-CH3), 7.14-7.22 (2H, m, H-4' and H-5"), 7.26 (1H, dd, J = 7.5, 1.4 Hz, H-3"), 7.32
(1H, dd, J=17.5, 1.4 Hz, H-6"), 7.36 (2H, br s, NH>), 7.47-7.49 (3H, m, H-3", H-4" and H-5"),
7.56 (1H, d, J = 15.9 Hz, 5-COCHCH), 7.65 (1H, d, J=15.9 Hz, 5-COCHCH), 7.82-7.85 (2H,
m, H-2" and H-6"), 8.89 (1H, s, H-4), 9.20 (1H, br s, NH). ¢ (100 MHz, (CD3),SO) 17.9 (2'-
CH3), 24.1 (6-CHz3), 96.8 (C-2), 123.7 (C-3a), 125.6 (5-COCHCH), 125.9 (C-4' and C-5"),
126.9 (C-6"), 128.9 and 129.0 (C-2" and C-6", C-3" and C-5"), 129.8 (C-5), 130.2 (C-3"), 130.9
(C-4"), 131.5 (C-4), 134.0 (C-2"), 134.4 (C-1"), 136.4 (C-1"), 145.6 (5-COCHCH), 146.5 (C-
3), 157.8 (C-6), 159.6 (C-7a), 163.7 (2-CONH), 192.9 (5-CO). Vmax (ATR)/cm ™! 3405 (N-H
amide), 3282 (N-H amine), 3034 (C-H aromatic), 2920 (C-H alkane), 1662 (C=0 carbonyl),
1634 (C=0 amide), 1583 (C=C aromatic), 1446 (-C-H bending), 1256 (C-N aromatic), 1071
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(C-N aliphatic). m/z (ESI"): 450 (MNa", 100%). HRMS (ESI") found (MNa"): 450.1229
CasH21N3NaO;S requires 450.1247.

3-Amino-N-(3'-chloro-2'-methylphenyl)-5-cinnamoyl-6-methylthieno[2,3-b]pyridine-2-

carboxamide 13c¢

The reaction was carried out following General Procedure A using carbonitrile 9d (50.0 mg,
0.18 mmol), chloride 4¢ (39.0 mg, 0.18 mmol) and anhydrous sodium carbonate (38.0 mg, 0.36
mmol) in absolute ethanol (2.00 mL) for 48 h to give the title compound 13c¢ (60.0 mg, 72%)
as a yellow solid. m.p. 219-221 °C. du (400 MHz, (CD3).SO) 2.25 (3H, s, 2'-CH3), 2.72 (3H,
s, 6-CH3), 7.22 (1H, t,J = 7.9 Hz, H-5"), 7.31-7.33 (2H, m, H-4' and H-6"), 7.47-7.48 (5H, m,
H-3", H-4", H-5" and NH>), 7.57 (1H, d, J = 16.0 Hz, 5-COCHCH), 7.65 (1H, d, /= 16.0 Hz,
5-COCHCH), 7.83-7.85 (2H, m, H-2" and H-6"), 8.90 (1H, s, H-4), 9.42 (1H, br s, NH). dc
(100 MHz, (CD3)2SO) 15.5 (2'-CH2), 24.1 (6-CH3), 96.8 (C-2), 123.7 (C-3a), 125.6 (5-
COCHCH), 126.0 (C-6"), 126.3 (C-4"), 126.7 (C-5"), 128.9 and 129.0 (C-2" and C-6", C-3" and
C-5"), 129.7 (C-5), 130.9 (C-4"), 131.6 (C-4), 132.4 (C-2'), 133.6 (C-3"), 134.4 (C-1"), 138.7
(C-1"), 145.6 (5-COCHCH), 146.6 (C-3), 157.8 (C-6), 159.7 (C-7a), 163.9 (2-CONH), 192.8
(5-CO). Vinax (ATR)/cm™! 3414 (N-H amide), 3371 (N-H amine), 3130 (C-H aromatic), 2938
(C-H alkane), 1662 (C=0 carbonyl), 1631 (C=0 amide), 1584 (C=C aromatic), 1429 (-C-H
bending), 1259 (C-N aromatic), 1068 (C-N aliphatic), 764 (C-Cl). m/z (ESI"): 486 (*’CIMNa®,
40%), 484 (**CIMNa’, 100%). HRMS (ESI") found (*’CIMNa"): 486.0825
C25H20’’CIN3NaO:S requires 486.0836. Found (**CIMNa‘): 484.0846 CasH2¢> CIN3;NaO,S
requires 484.0857.
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3-Amino-5-cinnamoyl-6-methyl-N-(naphthalen-1'-yl)thieno[2,3-b]pyridine-2-

carboxamide 13d

2 0 4 NH
3 "R 5 ~3a 3 HN
7 | \2
AL SSNTS

The reaction was carried out following General Procedure A using carbonitrile 9d (0.10 g, 0.36
mmol), chloride 4d (78.0 mg, 0.36 mmol) and anhydrous sodium carbonate (76.0 mg, 0.71
mmol) in absolute ethanol (3.00 mL) for 48 h to give the title compound 13d (17.0 mg, 10%)
as a yellow solid. m.p. > 230 °C. 6u (400 MHz, (CD3)2SO) 2.74 (3H, s, 6-CH3), 7.40 (2H, br s,
NH>), 7.48-7.49 (3H, m, H-3", H-4" and H-5"), 7.54-7.59 (5H, m, 4 x Ar-CH, 5-COCHCH),
7.66 (1H, d, J=16.0 Hz, 5-COCHCH), 7.83-7.86 (3H, m, H-2", H-6" and Ar-CH), 7.94-7.99
(2H, m, 2 x Ar-CH), 8.89 (1H, s, H-4), 9.77 (1H, br s, NH). 6c (100 MHz, (CD3),SO) 24.1 (6-
CHa), 96.8 (C-2), 123.5 (Ar-CH), 123.6 (C-3a), 124.4 (Ar-CH), 125.5 (Ar-CH), 125.6 (Ar-
CH), 125.9 (Ar-CH), 126.0 (5-COCHCH), 126.3 (Ar-CH), 128.0 (Ar-CH), 128.9 and 129.0
(C-2" and C-6", C-3" and C-5"), 129.7 (Ar-C), 129.8 (C-5), 130.9 (C-4"), 131.5 (C-4), 133.7
(C-1" and Ar-C), 134.4 (C-1"), 145.6 (5-COCHCH), 146.8 (C-3), 157.9 (C-6), 159.7 (C-7a),
164.6 (2-CONH), 192.9 (5-CO). Vmax (ATR)/cm ! 3454 (N-H amide), 3348 (N-H amine), 2931
(C-H aromatic), 1707 (C=0 carbonyl), 1622 (C=0 amide), 1541 (C=C aromatic), 1430 (-C-H
bending), 1264 (C-N aromatic), 1061 (C-N aliphatic). m/z (ESI"): 486 (MNa", 100%). HRMS
(ESI") found (MNa"): 486.1228 C23H21N3NaO,S requires 486.1247.

3-Amino-5-cinnamoyl-/V-(4'-methoxyphenyl)-6-methylthieno[2,3-b]pyridine-2-

carboxamide 13e

The reaction was carried out following General Procedure A using carbonitrile 9d (50.0 mg,
0.18 mmol), chloride 4e (36.0 mg, 0.18 mmol) and anhydrous sodium carbonate (38.0 mg, 0.36
mmol) in absolute ethanol (2.00 mL) for 48 h to give the title compound 13e (25.0 mg, 32%)
as a mustard yellow solid. m.p. 183-185 °C. éu (400 MHz, (CD3).SO) 2.72 (3H, s, 6-CH3),
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3.74 (3H, s, 4'-OCH3), 6.90 (2H, d, J = 9.0 Hz, H-3" and H-5'), 7.42 (2H, br s, NH»), 7.47-7.49
(3H, m, H-3", H-4" and H-5"), 7.57 (1H, d, J = 15.9 Hz, 5-COCHCH), 7.57-7.59 2H, d, J =
9.0 Hz, H-2' and H-6"), 7.66 (1H, d, J 15.9 Hz, 5-COCHCH), 7.82-7.85 (2H, m, H-2" and H-
6"), 8.87 (1H, s, H-4), 9.39 (1H, br s, NH). ¢ (100 MHz, (CDs)2S0O) 24.0 (6-CH3), 55.1 (4'-
OCH3), 96.6 (C-2), 113.5 (C-3' and C-5"), 122.9 (C-2' and C-6'), 123.6 (C-3a), 125.6 (5-
COCHCH), 128.8 and 129.0 (C-2" and C-6", C-3" and C-5"), 129.8 (C-5), 130.9 (C-4"), 131.4
(C-4), 131.8 (C-1"), 134.4 (C-1"), 145.5 (5-COCHCH), 146.6 (C-3), 155.5 (C-4"), 157.8 (C-6),
159.5 (C-7a), 163.5 (2-CONH), 192.8 (5-CO). Vmax (ATR)/cm ™! 3457 (N-H amide), 3336 (N-
H amine), 3009 (C-H aromatic), 2836 (C-H alkane), 1655 (C=0 carbonyl), 1589 (C=0 amide),
1505 (C=C aromatic), 1448 (-C-H bending), 1296 (C-N aromatic), 1173 (C-O ether), 1083 (C-
N aliphatic). m/z (ESI"): 466 (MNa', 100%). HRMS (ESI") found (MNa'): 466.1179
C25H21N3NaOsS requires 466.1196.

(E)-3-Amino-5-(3-(3''-methoxyphenyl)acryloyl)-6-methyl-/V-phenylthieno|2,3-

b]pyridine-2-carboxamide 14a

The reaction was carried out following General Procedure A using carbonitrile 9e (60.0 mg,
0.19 mmol), chloride 4a (33.0 mg, 0.19 mmol) and anhydrous sodium carbonate (41.0 mg, 0.39
mmol) in absolute ethanol (2.00 mL) for 48 h to give the title compound 14a (69.0 mg, 80%)
as a brown solid. m.p. 225-227 °C. 6u (400 MHz, (CD3).SO) 2.71 (3H, s, 6-CHz3), 3.81 (3H, s,
3"-OCH3s), 7.03-7.09 (2H, m, H-4" and H-4"), 7.33 (2H, t, J = 7.6 Hz, H-3' and H-5'"), 7.36-7.43
(3H, m, H-2", H-5" and H-6"), 7.50 (2H, br s, NH»), 7.58 (1H, d, J = 15.9 Hz, 5-COCHCH),
7.62 (1H, d, J = 15.9 Hz, 5-COCHCH), 7.71 (2H, d, J = 7.6 Hz, H-2' and H-6"), 8.82 (1H, s,
H-4), 9.49 (1H, br s, NH). 6c (100 MHz, (CD3).SO) 24.0 (6-CH3), 55.3 (3"-OCH3), 96.4 (C-
2), 113.7 (C-2"), 116.9 (C-4"), 121.1 (C-2' and C-6"), 121.4 (C-6"), 123.4 (C-4"), 123.6 (C-3a),
125.9 (COCHCH), 128.4 (C-3"and C-5"), 129.9 and 130.0 (C-5 and C-5"), 131.6 (C-4), 135.8
(C-1"), 138.9 (C-1"), 145.6 (5-COCHCH), 147.1 (C-3), 157.9 (C-6), 159.6 (C-7a), 159.7 (C-
3"), 163.8 (2-CONH), 193.0 (5-CO). Vmax (ATR)/cm ™! 3455 (N-H amide), 3338 (N-H amine),
3064 (C-H aromatic), 2966 (C-H alkane), 1636 (C=0O carbonyl), 1593 (C=0O amide), 1542
(C=C aromatic), 1435 (-C-H bending), 1253 (C-N aromatic), 1103 (C-O ether), 1052 (C-N
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aliphatic). m/z (ESI"): 466 (MNa', 100%). HRMS (ESI") found (MNa'): 466.1193
CasH21N3NaOs3S requires 466.1196.

(E)-3-Amino-5-(3-(3''-methoxyphenyl)acryloyl)-6-methyl-/N-(o-tolyl)thieno|2,3-
b]pyridine-2-carboxamide 14b

The reaction was carried out following General Procedure A using carbonitrile 9¢ (70.0 mg,
0.23 mmol), chloride 4b (42.0 mg, 0.23 mmol) and anhydrous sodium carbonate (48.0 mg,
0.45 mmol) in absolute ethanol (3.00 mL) for 48 h to give the title compound 14b (0.10 g,
quant.) as a crystalline brown solid. m.p. decomp 80 °C. 6u (400 MHz, (CD3)2SO) 2.24 (3H, s,
2'-CHa), 2.71 (3H, s, 6-CH3), 3.81 (3H, s, J = 3"-OCHa), 7.05 (1H, dt, J = 7.6, 1.8 Hz, H-4"),
7.16 (1H, td, J = 7.6, 1.8 Hz, H-4"), 7.21 (1H, td, J = 7.6, 1.8 Hz, H-5"), 7.27 (1H, dd, J= 7.6,
1.8 Hz, H-3"), 7.32 (1H, dd, J = 7.6, 1.8 Hz, H-6"), 7.35 (2H, br s, NH>), 7.38-7.42 (3H, m, H-
2", H-5" and H-6"), 7.54 (1H, d, J = 15.9 Hz, 5-COCHCH), 7.61 (1H, d, J = 15.9 Hz, 5-
COCHCBH), 8.84 (1H, s, H-4), 9.19 (1H, br s, NH). &c (100 MHz, (CD3).S0O) 17.9 (2'-CHa),
24.0 (6-CH3), 55.3 (3"-OCH3), 96.8 (C-2), 113.7 (C-2"), 116.9 (C-4"), 121.3 (C-6"), 123.7 (C-
3a), 125.9 (C-4' and C-5'"), 126.0 (5-COCHCH), 126.9 (C-6"), 129.9 and 130.0 (C-5 and C-5"),
130.2 (C-3"), 131.4 (C-4), 134.0 (C-2"), 135.8 (C-1"), 136.3 (C-1"), 145.7 (5-COCHCH), 146.5
(C-3), 157.6 (C-6), 159.5 and 159.6 (C-3" and C-7a), 163.7 (2-CONH), 193.2 (5-CO). Vimax
(ATR)/cm ' 3432 (N-H amide), 3318 (N-H amine), 2926 (C-H aromatic), 2833 (C-H alkane),
1582 (C=0 carbonyl and C=0O amide), 1515 (C=C aromatic), 1450 (-C-H bending), 1251 (C-
N aromatic), 1191 (C-O ether), 1063 (C-N aliphatic). m/z (ESI"): 480 (MNa", 100%). HRMS
(ESI") found (MNa"): 480.1335 C26H23N3NaO3S requires 480.1352.
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(E)-3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(3-(3''-methoxyphenyl)acryloyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 14¢

The reaction was carried out following General Procedure A using carbonitrile 9e (50.0 mg,
0.16 mmol), chloride 4¢ (35.0 mg, 0.16 mmol) and anhydrous sodium carbonate (34.0 mg, 0.32
mmol) in absolute ethanol (2.00 mL) for 48 h to give the title compound 14c¢ (35.0 mg, 44%)
as a yellow solid. m.p. 211-213 °C. du (400 MHz, (CD3)2SO) 2.25 (3H, s, 2'-CH3), 2.71 (3H,
s, 6-CH3), 3.81 (3H, s, 3"-OCH3), 7.05 (1H, dt, J = 7.5, 1.6 Hz, H-4"), 7.24 (1H, t, J = 7.5 Hz,
H-5'),7.29 (1H, dd, J = 7.5, 1.6 Hz, H-6"), 7.35 (1H, dd, J = 7.5, 1.6 Hz, H-4"), 7.38-7.42 (5H,
m, H-2", H-5", H-6" and NH>), 7.54 (1H, d, J = 16.0 Hz, 5-COCHCH), 7.61 (1H, d, J=16.0
Hz, 5-COCHCH), 8.86 (1H, s, H-4), 9.46 (1H, br s, NH). 6c (100 MHz, (CD3).SO) 15.4 (2'-
CH>), 24.0 (6-CH3), 55.3 (3"-OCHa), 96.2 (C-2), 113.7 (C-2"), 116.9 (C-4"), 121.3 (C-6"),
123.6 (C-3a), 126.0 (5-COCHCH), 126.2 (C-6"), 126.6 and 126.7 (C-4' and C-5'), 129.9 and
130.0 (C-5 and C-5"), 131.5 (C-4), 132.6 (C-2"), 133.6 (C-3"), 135.8 (C-1"), 138.1 (C-1"), 145.7
(5-COCHCH), 146.9 (C-3), 157.8 (C-6), 159.59 and 159.64 (C-3" and C-7a), 163.9 (2-CONH),
193.1 (5-CO). Vmax (ATR)/cm ™! 3424 (N-H amide), 3383 (N-H amine), 2971 (C-H aromatic),
2837 (C-H alkane), 1664 (C=0O carbonyl), 1634 (C=0O amide), 1683 (C=C aromatic), 1431 (-
C-H bending), 1258 (C-N aromatic), 1159 (C-O ether), 1052 (C-N aliphatic), 774 (C-Cl). m/z
(EST"): 516 (*’CIMNa’, 40%), 514 (**CIMNa’*, 100%), 431 (10%), 363 (30%). HRMS (ESI*)
found (*’CIMNa’): 516.0931 Ca6H2*>’CIN3NaOsS requires 516.0942. Found (**CIMNa’):
514.0950 C26H2**CIN3NaOsS requires 514.0963.
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(E)-3-Amino-5-(3-(3''-methoxyphenyl)acryloyl)-6-methyl-N-(naphthalen-1'-
yDthieno[2,3-b]pyridine-2-carboxamide 14d

The reaction was carried out following General Procedure A using carbonitrile 9e (0.15 g, 0.48
mmol), chloride 4d (0.11 g, 0.48 mmol) and anhydrous sodium carbonate (0.10 g, 0.97 mmol)
in absolute ethanol (4.00 mL) for 72 h to give the title compound 14d (0.17 g, 70%) as a mustard
solid. m.p. 211-213 °C. &n (400 MHz, (CD3)2S0O) 2.73 (3H, s, 6-CH3), 3.81 (3H, s, 3"-OCH3),
7.05 (1H, dt, J = 7.5, 1.9 Hz, H-4"), 7.37-7.43 (5H, m, H-2", H-5", H-6" and NH>), 7.53-7.58
(5H, m, 4 x Ar-CH, 5-COCHCH), 7.63 (1H, d, J = 15.9 Hz, 5-COCHCH), 7.85-7.88 (1H, m,
Ar-CH), 7.94-7.98 (2H, m, 2 x Ar-CH), 8.88 (1H, s, H-4), 9.77 (1H, br s, NH). ¢ (100 MHz,
(CDs)2S0) 24.0 (6-CHs), 55.3 (3"-OCH3), 96.6 (C-2), 113.8 (C-2"), 116.9 (C-4"), 121.4 (C-
6"), 123.5 (Ar-CH), 123.6 (C-3a), 124.4 (Ar-CH), 125.5 (Ar-CH), 125.9 (Ar-CH), 125.97 (Ar-
CH), 126.01 (5-COCHCH), 126.3 (Ar-CH), 128.0 (Ar-CH), 129.7 (Ar-C), 129.9 (C-5"), 130.0
(C-5), 131.5 (C-4), 133.7 (C-1"), 133.9 (Ar-C), 135.8 (C-1"), 145.7 (5-COCHCH), 146.9 (C-
3), 157.8 (C-6), 159.6 and 159.7 (C-3" and C-7a), 164.6 (2-CONH), 193.1 (5-CO). Vmax
(ATR)/cm ' 3416 (N-H amide), 3311 (N-H amine), 2925 (C-H aromatic), 2845 (C-H alkane),
1661 (C=0 carbonyl), 1631 (C=0 amide), 1583 (C=C aromatic), 1487 (-C-H bending), 1258
(C-N aromatic), 1170 (C-O ether), 1040 (C-N aliphatic). m/z (ESI): 516 (MNa", 100%), 398
(20%), 355 (23%). HRMS (ESI") found (MNa"): 516.1347 C29H23N3NaO3S requires 516.1352.

(E)-3-Amino-N-(4'-methoxyphenyl)-5-(3-(3''-methoxyphenyl)acryloyl)-6-
methylthieno[2,3-b]pyridine-2-carboxamide 14e

203

The reaction was carried out following General Procedure A using carbonitrile 9e (0.15 g, 0.48
mmol), chloride 4e (96.0 mg, 0.48 mmol) and anhydrous sodium carbonate (0.10 g, 0.97 mmol)
in absolute ethanol (4.00 mL) for 72 h to give the title compound 14e (0.14 g, 62%) as a yellow
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solid. m.p. 113-115 °C. éu (400 MHz, (CD3).S0O) 2.71 (3H, s, 6-CHs), 3.75 (3H, s, 4'-OCH3),
3.81 (3H, s, 3"-OCH3), 6.90 (2H, d, J = 9.0 Hz, H-3" and H-5"), 7.05 (1H, dt, J = 7.5, 1.8 Hz,
H-4"), 7.36-7.42 (5H, m, H-2", H-5", H-6" and NH»), 7.53-7.64 (4H, m, 5-COCHCH, 5-
COCHCH, H-2' and H-6"), 8.85 (1H, s, H-4), 9.38 (1H, br s, NH). 6c (100 MHz, (CD3)SO)
24.0 (6-CH3), 55.1 and 55.3 (3"-OCH3 and 4'-OCH3), 96.6 (C-2), 113.6 (C-3"and C-5"), 113.7
(C-2"), 116.9 (C-4"), 121.4 (C-6"), 122.9 (C-2' and C-6'), 123.6 (C-3a), 126.0 (5-COCHCH),
129.9 and 130.0 (C-5 and C-5"), 131.4 (C-4), 131.9 (C-1"), 135.8 (C-1"), 145.6 (5-COCHCH),
146.7 (C-3), 155.5 (C-4"), 157.7 (C-6), 159.5 and 159.6 (C-3" and C-7a), 163.5 (2-CONH),
193.1 (5-CO). Vmax (ATR)/cm ! 3399 (N-H amide), 3200 (N-H amine), 3062 (C-H aromatic),
2836 (C-H alkane), 1661 (C=0 carbonyl), 1583 (C=0 amide), 1511 (C=C aromatic), 1429 (-
C-H bending), 1244 (C-N aromatic), 1170 (C-O ether), 1066 (C-N aliphatic). m/z (ESI"): 496
(MNa", 100%). HRMS (ESI") found (MNa"): 496.1298 C26H23N3NaO4S requires 496.1301.

(E)-3-Amino-5-(3-(3"',4'"'-dihydroxyphenyl)acryloyl)-6-methyl-N-phenylthieno[2,3-

b]pyridine-2-carboxamide 15a

The reaction was carried out following General Procedure D using MOM-protected
thienopyridine 10a (50.0 mg, 0.09 mmol) and 6 M HCI (1.5 mL) in methanol (1.5 mL) for 24
h to give the title compound 15a (20.0 mg, 48%) as a yellow solid. m.p. decomp. on (400 MHz,
(CD3)2S0) 2.68 (3H, s, 6-CH3), 6.81 (1H, d, J = 8.0 Hz, H-5"), 7.08 (1H, t, J = 7.0 Hz, H-4"),
7.11 (1H, dd, J = 8.0, 2.0 Hz, H-6"), 7.20 (1H, d, J = 2.0 Hz, H-2"), 7.20 (1H, d, J = 16.0 Hz,
5-COCHCH), 7.33 (2H, t, J = 7.0 Hz, H-3' and H-5"), 7.47 (2H, br s, NH>), 7.47 (1H, d, J =
16.0 Hz, 5-COCHCH), 7.70 (2H, d, J = 7.0 Hz, H-2" and H-6"), 8.82 (1H, s, H-4), 9.19 (1H, br
s, 3"-OH), 9.47 (1H, br s, NH), 9.76 (1H, br s, 4"-OH). d¢ (100 MHz, (CD3)2S0) 23.9 (6-CH3),
115.2 (C-2"), 115.8 (C-5"), 121.1 (C-2" and C-6"), 122.1 (5-COCHCH), 122.5 (C-6"), 123.4 (C-
4", 123.6 (C-3a), 125.9 (C-1"), 128.4 (C-3" and C-5'), 130.4 (C-5), 131.1 (C-4), 138.9 (C-1"),
145.7 (C-3"), 146.7 (5-COCHCH), 147.1 (C-3), 149.1 (C-4"), 157.7 (C-6), 159.5 (C-7a), 163.8
(2-CONH), 192.8 (5-CO). C-2 not observed. vmax (ATR)/cm™! 3315 (very broad O-H alcohol,
N-H amide and N-H amine), 2930 (C-H aromatic), 1652 (C=0 carbonyl), 1582 (C=0 amide),
1521 (C=C aromatic), 1439 (-C-H bending), 1252 (C-N aromatic), 1112 (C-O alcohol), 1059
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(C-N aliphatic). m/z (ESI"): 468 (MNa", 100%), 381 (10%), 252 (35%). HRMS (ESI") found
(MNa"): 468.0983 C24H19N3NaO4S requires 468.0988.

(E)-3-Amino-5-(3-(3"",4''-dihydroxyphenyl)acryloyl)-6-methyl-V-(o-tolyl)thieno[2,3-
b]pyridine-2-carboxamide 15b

The reaction was carried out following General Procedure D using MOM-protected
thienopyridine 10b (50.0 mg, 0.09 mmol) and 6 M HCI (1.4 mL) in methanol (1.4 mL) for 24
h to give the title compound 15b (16.0 mg, 38%) as a yellow solid. m.p. 174-176 °C. du (400
MHz, (CD3).SO) 2.24 (3H, s, 2'-CHa), 2.68 (3H, s, 6-CHz3), 6.81 (1H, d, J = 8.0 Hz, H-5"),
7.12 (1H, dd, J = 8.0, 1.9 Hz, H-6"), 7.16-7.21 (4H, m, H-2", H-4', H-5' and 5-COCHCH), 7.26
(1H,dd, J =17.2, 1.5 Hz, H-3"), 7.32 (1H, dd, J = 7.2, 1.5 Hz, H-6"), 7.34 (2H, br s, NH>»), 7.46
(1H, d, J = 15.9 Hz, 5-COCHCH), 8.80 (1H, s, H-4), 9.18 (1H, br s, NH), 9.20 (1H, br s, 3"-
OH), 9.76 (1H, br s, 4"-OH). 6c (100 MHz, (CD3).SO) 17.9 (2'-CH3), 23.9 (6-CH3), 96.7 (C-
2), 115.2 (C-2"), 115.8 (C-5"), 122.1 (5-COCHCH), 122.5 (C-6"), 123.6 (C-3a), 125.9 (C-4,
C-5"and C-1"), 126.9 (C-6"), 130.2 (C-3"), 130.4 (C-5), 131.0 (C-4), 134.0 (C-2"), 136.3 (C-1"),
144.4 (C-3"), 145.7 (5-COCHCH), 146.5 (C-3), 149.1 (C-4"), 157.5 (C-6), 159.2 (C-7a), 163.7
(2-CONH), 192.8 (5-CO). Vnax (ATR)/cm ™! 3324 (O-H alcohol, N-H amide and N-H amine),
2925 (C-H aromatic), 1738 (C=0O carbonyl), 1651 (C=0 amide), 1584 (C=C aromatic), 1451
(-C-H bending), 1257 (C-N aromatic), 1114 (C-O ether), 1068 (C-N aliphatic). m/z (ESI"): 482
(MNa", 100%), 398 (15%). HRMS (ESI") found (MNa"): 482.1140 C25H21N3NaO4S requires
482.1145.
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(E)-3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(3-(3'',4''-dihydroxyphenyl)acryloyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 15¢

The reaction was carried out following General Procedure D using MOM-protected
thienopyridine 10¢ (50.0 mg, 0.09 mmol) and 6 M HCI (1.4 mL) in methanol (1.4 mL) for 24
h to give the title compound 15¢ (25.0 mg, 60%) as a yellow solid. m.p. > 230 °C. 6u (400
MHz, (CD3).SO) 2.24 (3H, s, 2'-CH3), 2.68 (3H, s, 6-CH3), 6.80 (1H, d, J = 8.0 Hz, H-5"),
7.12 (1H, dd, J = 8.0, 1.9 Hz, H-6"), 7.18 (1H, d, J = 15.9 Hz, 5-COCHCH), 7.19 (1H, d, J =
1.7 Hz, H-2"), 7.24 (1H, t, J = 7.9 Hz, H-5"), 7.29 (1H, dd, J = 7.9, 1.5 Hz, H-4' or H-6"), 7.36
(1H, dd, J = 7.9, 1.5 Hz, H-4' or H-6"), 7.39 (2H, br s, NH»), 7.46 (1H, d, J = 15.9 Hz, 5-
COCHCH), 8.81 (1H, s, H-4), 9.45 (1H, br s, NH). 2 x OH not observed. 6c (100 MHz,
(CD3)2S0O) 15.4 (2'-CH3), 23.8 (6-CH3), 96.1 (C-2), 115.1 (C-2"), 115.8 (C-5"), 121.9 (5-
COCHCH), 122.6 (C-6"), 123.5 (C-3a), 125.7 (C-4' or C-6"), 126.2 (C-1"), 126.6 (C-4' or C-
6'), 126.7 (C-5"), 130.5 (C-5), 131.1 (C-4), 132.6 (C-2"), 133.6 (C-3"), 138.1 (C-1"), 145.7 (C-
3"), 146.8 (5-COCHCH), 146.9 (C-3), 149.4 (C-4"), 157.7 (C-6), 159.3 (C-7a), 163.9 (2-
CONH), 192.8 (5-CO). vimax (ATR)/cm ! 3330 (O-H alcohol, N-H amide and N-H amine), 2925
(C-H aromatic), 2845 (C-H alkane), 1737 (C=0 carbonyl), 1652 (C=0O amide), 1575 (C=C
aromatic), 1431 (-C-H bending), 1252 (C-N aromatic), 1058 (C-N aliphatic), 737 (C-Cl). m/z
(EST"): 518 (*’CIMNa’, 40%), 516 (**CIMNa’, 100%), 381 (75%). HRMS (ESI") found
(*’CIMNa"): 518.0738 C2sH20’’CIN3NaO4S requires 518.0735. Found (**CIMNa"): 516.0748
C25H20*°CIN3NaO4S requires 516.0755.
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(E)-3-Amino-5-(3-(3'"',4"'-dihydroxyphenyl)acryloyl)-6-methyl- V-(naphthalen-1'-
yDthieno[2,3-b]pyridine-2-carboxamide 15d

The reaction was carried out following General Procedure D using MOM-protected
thienopyridine 10d (50.0 mg, 0.09 mmol) and 6 M HCI (1.4 mL) in methanol (1.4 mL) for 24
h to give the title compound 15d (25.0 mg, 60%) as a yellow solid. m.p. decomp. on (400 MHz,
(CD3)2S0) 2.70 (3H, s, 6-CH3), 6.82 (1H, d, J = 8.2 Hz, H-5"), 7.13 (1H, dd, J = 8.2, 1.9 Hz,
H-6"), 7.21 (1H, d, J = 2.0 Hz, H-2"), 7.21 (1H, d, J = 15.8 Hz, 5-COCHCH), 7.40 (2H, br s,
NH>), 7.48 (1H, d, J = 15.8 Hz, 5-COCHCH), 7.53-7.56 (4H, m, 4 x Ar-CH), 7.85-7.88 (1H,
m, Ar-CH), 7.93-7.98 (2H, m, 2 x Ar-CH), 8.83 (1H, s, H-4), 9.21 (1H, br s, 3"-OH), 9.76 (1H,
br s, 4"-OH), 9.77 (1H, br s, NH). 6c (100 MHz, (CD3)2SO) 23.9 (6-CH3), 96.5 (C-2), 115.2
(C-2"), 115.8 (C-5"), 122.1 (5-COCHCH), 122.5 (C-6"), 123.5 (Ar-CH), 123.6 (C-3a), 124.4
(Ar-CH), 125.5 (Ar-CH), 125.86 and 125.92 (C-1" and Ar-CH), 126.0 (Ar-CH), 126.3 (Ar-
CH), 128.0 (Ar-CH), 129.7 (C-8'a), 130.4 (C-5), 131.1 (C-4), 136.7 (C-1"), 133.9 (C-4'a), 145.7
(C-3"), 146.8 and 146.9 (C-3 and 5-COCHCH), 149.1 (C-4"), 157.7 (C-6), 159.4 (C-7a), 163.6
(2-CONH), 192.8 (5-CO). Vmax (ATR)/cm ™! 3307 (O-H alcohol, N-H amide and N-H amine),
2918 (C-H aromatic), 2856 (C-H alkane), 1716 (C=O carbonyl), 1656 (C=0 amide), 1584
(C=C aromatic), 1489 (-C-H bending), 1258 (C-N aromatic), 1059 (C-N aliphatic). m/z (ESI"):
518 (MNa', 100%), 398 (10%). HRMS (ESI") found (MNa"): 518.1133 Ca3H21N3NaO4S
requires 518.1145.

(E)-3-Amino-5-(3-(3"',4'"'-dihydroxyphenyl)acryloyl)-V-(4'-methoxyphenyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 15e

2' 3
el
6' 5'

The reaction was carried out following General Procedure D using MOM-protected

thienopyridine 10e (50.0 mg, 0.09 mmol) and 6 M HCI (1.4 mL) in methanol (1.4 mL) for 24
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h to give the title compound 15e (17.0 mg, 40%) as a yellow solid. m.p. decomp. dn (400 MHz,
(CD3)2S0) 2.68 (3H, s, 6-CH3), 3.75 (3H, s, 4'-OCH3), 6.81 (1H, d, J = 8.0 Hz, H-5"), 6.91
(2H, d, J = 9.0 Hz, H-3' and H-5"), 7.12 (1H, dd, J = 8.0, 2.0 Hz, H-6"), 7.20 (1H, d, J = 2.0
Hz, H-2"), 7.20 (1H, d, J = 16.0 Hz, 5-COCHCH), 7.41 (2H, br s, NH»), 7.47 (1H, d, J = 16.0
Hz, 5-COCHCH), 7.58 (2H, d, J = 9.0 Hz, H-2' and H-6"), 8.80 (1H, s, H-4), 9.19 (1H, br s,
3"-OH), 9.37 (1H, br s, NH), 9.75 (1H, br s, 4"-OH). d¢ (100 MHz, (CD3).S0O) 23.8 (6-CH3),
55.2 (4'-OCHzs), 96.5 (C-2), 113.6 (C-3' and C-5"), 115.2 (C-2"), 115.8 (C-5"), 122.1 (5-
COCHCH), 122.5 (C-6"), 122.9 (C-2'and C-6"), 123.6 (C-3a), 125.9 (C-1"), 130.4 (C-5), 131.0
(C-4), 131.8 (C-1"), 145.7 (C-3"), 146.7 (C-3 and 5-COCHCH), 149.1 (C-4"), 155.2 (C-4"),
157.5 (C-6), 159.2 (C-7a), 163.2 (2-CONH), 192.8 (5-CO). Vmax (ATR)/cm! 3315 (O-H
alcohol, N-H amide and N-H amine), 2970 (C-H aromatic), 1740 (C=O carbonyl), 1585 (C=0
amide), 1509 (C=C aromatic), 1442 (-C-H bending), 1232 (C-N aromatic), 1107 (C-O ether),
1067 (C-N aliphatic). m/z (ESI): 498 (MNa", 100%). HRMS (ESI") found (MNa"): 498.1094
CasH21N3NaOsS requires 498.1094.

(E)-3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(3-(2''-methoxyphenyl)acryloyl)-6-
methylthieno[2,3-b]pyridine-2-carboxamide 17f

The reaction was carried out following General Procedure A using carbonitrile 9f(0.10 g, 0.32
mmol), chloride 4¢ (70.0 mg, 0.32 mmol) and anhydrous sodium carbonate (68.0 mg, 0.64
mmol) in absolute ethanol (5.00 mL) for 48 h to give the title compound 17f (0.14 g, 89%) as
a yellow solid. m.p. > 230 °C. du (400 MHz, (CD3).SO) 2.25 (3H, s, 2'-CH3), 2.72 (3H, s, 6-
CH;), 3.88 (3H, s, 2"-OCH3), 7.05 (1H, t, J = 7.5 Hz, H-5"), 7.13 (1H, d, J = 7.5 Hz, H-3"),
7.22 (1H, t, J = 7.9 Hz, H-5"), 7.31 (1H, d, J = 7.9 Hz, H-6"), 7.33 (1H, d, J = 7.9 Hz, H-4"),
7.42 (2H, br s, NH»), 7.48 (1H, td, J = 7.5, 1.8 Hz, H-4"), 7.56 (1H, d, J = 15.9 Hz, 5-
COCHCH), 7.89 (1H, dd, 7.5, 1.8 Hz, H-6"), 7.91 (1H, d, J = 15.9 Hz, 5-COCHCH), 8.90 (1H,
s, H-4), 9.48 (1H, br s, NH). 6c (100 MHz, (CD3).SO) 15.5 (2'-CH3), 24.1 (6-CH3), 55.8 (2"-
OCHa), 111.9 (C-3"), 120.8 (C-5"), 122.6 (C-1"), 123.6 (C-3a), 125.5 (5-COCHCH), 126.1 (C-
4" and C-6"), 126.7 (C-5"), 128.7 (C-6"), 130.0 (C-5), 131.5 (C-4), 132.4 (C-2"), 132.7 (C-4"),
133.6 (C-3"), 138.6 (C-1"), 139.9 (5-COCHCH), 146.6 (C-3), 157.8 (C-6), 158.3 (C-2"), 159.6
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(C-7a), 163.9 (2-CONH), 192.8 (5-CO). C-2 not observed. Vmax (ATR)/cm ! 3434 (N-H amide),
3366 (N-H amine), 2954 (C-H aromatic), 2856 (C-H alkane), 1648 (C=0O carbonyl), 1602
(C=0 amide), 1573 (C=C aromatic), 1451 (-C-H bending), 1248 (C-N aromatic), 1180 (C-O
ether), 1068 (C-N aliphatic), 748 (C-Cl). m/z (ESI"): 516 (*’CIMNa*, 35%), 514 (*>*CIMNa",
100%). HRMS (ESI") found (*’CIMNa"): 516.0927 C26H22*’CIN3NaO3S requires 516.0942.
Found (*CIMNa"): 514.0943 C6H2,**CIN3NaO;S requires 514.0963.

(E)-3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(3-(3"'-
(methoxymethoxy)phenyl)acryloyl)-6-methylthieno[2,3-b]pyridine-2-carboxamide 17g

The reaction was carried out following General Procedure A using carbonitrile 9g (0.16 g, 0.47
mmol), chloride 4¢ (0.10 g, 0.47 mmol) and anhydrous sodium carbonate (0.10 g, 0.94 mmol)
in absolute ethanol (6.00 mL) for 48 h to give the title compound 17g (0.15 g, 61%) as a yellow
solid. m.p. 145-147 °C. du (400 MHz, (CDs).SO) 2.25 (3H, s, 2'-CH3), 2.70 (3H, s, 6-CH3),
3.39 (3H, s, MOMCH3), 5.25 (2H, s, MOMCH>), 7.14 (1H, ddd, J = 8.0, 2.4, 1.0 Hz, H-4"),
7.17 (1H, d, J = 8.0 Hz, H-5"), 7.23 (1H, d, J = 8.0 Hz, H-6"), 7.38-7.42 (2H, m, H-4" and H-
5"), 7.46-7.48 (2H, m, H-2" and H-6"), 7.53 (1H, d, J = 15.9 Hz, 5-COCHCH), 7.59 (1H, d, J
= 15.9 Hz, 5-COCHCH), 8.79 (1H, s, H-4). NH and NH> not observed. dc (100 MHz,
(CD3)2S0) 15.5 (2'-CH3), 24.0 (6-CH3), 55.7 (MOMCH3), 93.8 (MOMCH>), 116.2 (C-2"),
118.7 (C-4"), 122.4 (C-6"), 123.9 (C-3a), 125.5 (C-4" and C-6"), 126.1 (5-COCHCH), 126.5 (C-
5", 129.6 (C-5), 130.1 (C-5"), 131.2 (C-4), 132.3 (C-2"), 133.5 (C-3"), 135.8 (C-1"), 138.7 (C-
1'), 145.4 (C-3 and 5-COCHCH), 157.1 (C-3"), 157.4 (C-6), 159.7 (C-7a), 164.2 (2-CONH),
193.1 (5-CO). C-2 not observed. Vmax (ATR)/cm ' 3415 (N-H amide), 3311 (N-H amine), 2923
(C-H aromatic), 2844 (C-H alkane), 1661 (C=0O carbonyl), 1620 (C=0O amide), 1595 (C=C
aromatic), 1435 (-C-H bending), 1232 (C-N aromatic), 1147 (C-O ether), 1065 (C-N aliphatic),
776 (C-Cl). m/z (ESI"): 546 (*’CIMNa*, 40%), 544 (**CIMNa‘, 100%). HRMS (ESI*) found
(*’CIMNa"): 546.1045 C27H,4’’CIN3NaO4S requires 546.1049. Found (*>*CIMNa"): 544.1056
C27H24>CIN3NaO4S requires 544.1068.
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(E)-3-Amino-N-(3'-chloro-2'-methylphenyl)-6-methyl-5-(3-(2"'-
(trifluoromethyl)phenyl)acryloyl)thieno[2,3-b]pyridine-2-carboxamide 17h

The reaction was carried out following General Procedure A using carbonitrile 9h (0.13 g, 0.37
mmol), chloride 4¢ (81.0 mg, 0.37 mmol) and anhydrous sodium carbonate (79.0 mg, 0.75
mmol) in absolute ethanol (5.00 mL) for 48 h to give the title compound 17h (0.12 g, 62%) as
an orange solid. m.p. decomp. on (400 MHz, (CD3).SO) 2.25 (3H, s, 2'-CH3), 2.77 (3H, s, 6-
CHs), 7.19 (1H, t, J = 7.8 Hz, H-5"), 7.27 (1H, d, J = 7.8 Hz, H-6"), 7.30 (2H, br s, NH»), 7.36
(1H, d, J = 7.8 Hz, H-4"), 7.68-7.93 (5H, m, H-3", H-4", H-5", 5-COCHCH and 5-COCHCH),
8.24 (1H,d,J = 7.5 Hz, H-6"), 8.98 (1H, s, H-4), 9.47 (1H, br s, NH). 6c (100 MHz, (CD3).SO)
15.5 (2'-CH3), 24.4 (6-CH3), 123.7 (C-3a), 126.1 (C-6"), 126.6 (C-4"), 126.7 (C-5"), 127.6 (q,
3Jrc = 5.6 Hz, C-3"), 127.6 (q, °Jric = 30.1 Hz, C-2"), 127.9 (q, "Jric = 266.5 Hz, CF3), 128.7
(C-5), 129.1 (C-6"), 129.3 (5-COCHCH), 130.8 (C-4"), 132.2 (C-4), 132.5 (C-2"), 133.1 (C-
5"), 133.5 (C-3"), 135.4 (q, *Jrc = 5.1 Hz, C-1"), 138.5 (5-COCHCH), 139.7 (C-1"), 146.1 (C-
3), 158.7 (C-6), 160.1 (C-7a), 164.0 (2-CONH), 191.3 (5-CO). C-2 not observed. Vmax
(ATR)/cm ' 3420 (N-H amide), 3339 (N-H amine), 2925 (C-H aromatic), 2857 (C-H alkane),
1651 (C=0 carbonyl), 1608 (C=0 amide), 1586 (C=C aromatic), 1428 (-C-H bending), 1289
(C-N aromatic), 1262 (C-F), 1062 (C-N aliphatic), 760 (C-Cl). m/z (ESI*): 554 (*’CIMNa",
40%), 552 (*CIMNa’, 100%). HRMS (ESI") found (’CIMNa"): 554.0705
Ca6Hi19>’CIF3sN3NaO2S  requires 554.0710. Found  (*°CIMNa"): 552.0732
C26H19>>CIF3N3NaOsS requires 552.0731.
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(E)-3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(3-(2''-fluorophenyl)acryloyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 17i

The reaction was carried out following General Procedure A using carbonitrile 9i (80.0 mg g,
0.27 mmol), chloride 4¢ (58.0 mg, 0.27 mmol) and anhydrous sodium carbonate (57.0 mg, 0.54
mmol) in absolute ethanol (4.00 mL) for 48 h to give the title compound 17i (0.11 g, 86%) as
a yellow solid. m.p. 200-202 °C. éu (400 MHz, (CD3)2SO) 2.25 (3H, s, 2'-CH3), 2.74 (3H, s,
6-CHs), 7.20 (1H, t, J = 7.9 Hz, H-5"), 7.29 (1H, d, J = 7.9 Hz, H-6"), 7.32-7.37 (3H, m, H-3",
H-4' and H-5"), 7.39 (2H, br s, NH»), 7.52-7.58 (1H, m, H-4"), 7.64 (1H, d, J = 16.0 Hz, 5-
COCHCH), 7.73 (1H, d, J = 16.0 Hz, 5-COCHCH), 8.01 (1H, td, J = 7.6, 1.8 Hz, H-6"), 8.89
(1H, s, H-4), 9.45 (1H, br s, NH). d¢ (100 MHz, (CD3).SO) 15.5 (2'-CH3), 24.2 (6-CH3), 116.2
(d, °Jrc=21.3 Hz, C-3"), 122.1 (°Jrpic=11.0 Hz, C-1"), 123.8 (C-3a), 125.1 (d, *Jrc = 3.0 Hz,
C-5"), 125.8 (C-4' and C-6'), 126.6 (C-5"), 127.7 (5-COCHCH), 129.3 (C-5 and C-6"), 131.6
(C-4), 132.5 (C-2"), 133.0 (d, *Jrc = 8.9 Hz, C-4"), 133.5 (C-3"), 136.6 (5-COCHCH), 139.4
(C-1"), 146.4 (C-3), 157.8 (C-6), 159.9 (C-7a), 160.4 (d, ‘Jrc = 242.0 Hz, C-2"), 164.0 (2-
CONH), 192.4 (5-CO). C-2 not observed. vmax (ATR)/cm ' 3474 (N-H amide), 3364 (N-H
amine), 2922 (C-H aromatic), 2844 (C-H alkane), 1662 (C=0 carbonyl), 1609 (C=0 amide),
1575 (C=C aromatic), 1481 (-C-H bending), 1267 (C-N aromatic), 1227 (C-F), 1060 (C-N
aliphatic), 760 (C-Cl). m/z (ESI"): 504 (*’CIMNa*, 38%), 502 (**CIMNa‘, 100%). HRMS
(ESI") found (’CIMNa*): 504.0741 CasHio’’CIFN3NaO2S requires 504.0741. Found
(*>*CIMNa"): 502.0760 C25H19*CIFN3NaO:S requires 502.0763.
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(E)-3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(3-(3''-fluorophenyl)acryloyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 17]

The reaction was carried out following General Procedure A using carbonitrile 9j (0.10 g, 0.34
mmol), chloride 4¢ (73.0 mg, 0.34 mmol) and anhydrous sodium carbonate (71.0 mg, 0.67
mmol) in absolute ethanol (5.00 mL) for 48 h to give the title compound 17j (0.12 g, 72%) as
a yellow solid. m.p. 196-198 °C. 6u (400 MHz, (CD3)2SO) 2.25 (3H, s, 2'-CH3), 2.72 (3H, s,
6-CHs), 7.19 (1H, t,J = 7.9 Hz, H-5"), 7.27 (1H, d, J = 7.9 Hz, H-6"), 7.32 (1H, td, J = 7.9, 2.1
Hz, H-4"), 7.33 (2H, br s, NHz), 7.36 (1H, d, J = 7.9 Hz, H-4"), 7.52 (1H, dt, J = 7.9, 6.1 Hz,
H-5"), 7.60-7.67 (2H, m, 5-COCHCH and 5-COCHCH), 7.67 (1H, dt, J = 7.9, 1.9 Hz, H-6"),
7.75 (1H, dt, J = 7.9, 1.9 Hz, H-2"), 8.84 (1H, s, H-4), 9.42 (1H, br s, NH). oc (100 MHz,
(CDs)2S0) 15.5 (2'-CH3), 24.1 (6-CH3), 114.8 (d, *Jrc = 20.2 Hz, C-2"), 117.5 (d, 2Jrc = 20.2
Hz, C-4"), 123.8 (C-3a), 125.3 (d, *Jrc = 3.0 Hz, C-6"), 125.7 (C-4' and C-6"), 126.6 (C-5"),
127.0 (5-COCHCH), 129.5 (C-5), 131.0 (d, °Jrc = 8.3 Hz, C-5"), 131.6 (C-4), 132.5 (C-2"),
133.5 (C-3"), 137.0 (C-1"), 139.7 (C-1"), 144.0 (5-COCHCH), 146.6 (C-3), 157.9 (C-6), 159.8
(C-7a), 162.7 (d, 'Jrc = 243.0 Hz, C-3"), 163.9 (2-CONH), 192.8 (5-CO). C-2 not observed.
Vmax (ATR)/cm™! 3406 (N-H amide), 3377 (N-H amine), 2923 (C-H aromatic), 2855 (C-H
alkane), 1661 (C=0O carbonyl), 1632 (C=0O amide), 1583 (C=C aromatic), 1432 (-C-H
bending), 1257 (C-F), 1243 (C-N aromatic), 1068 (C-N aliphatic), 758 (C-Cl). m/z (ESI"): 504
(*’CIMNa’, 40%), 502 (**CIMNa‘, 100%). HRMS (ESI") found (*’CIMNa‘): 504.0720
C25H19’’CIFN3NaO,S requires 504.0741. Found (**CIMNa®): 502.0745 C2sH19>>CIFN3;NaO,S
requires 502.0763.
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(E)-3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(3-(4''-fluorophenyl)acryloyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 17k

The reaction was carried out following General Procedure A using carbonitrile 9k (0.10 g, 0.29
mmol), chloride 4¢ (63.0 mg, 0.29 mmol) and anhydrous sodium carbonate (61.0 mg, 0.57
mmol) in absolute ethanol (5.00 mL) for 48 h to give the title compound 17k (0.14 g, 99%) as
a yellow solid. m.p. > 230 °C. du (400 MHz, (CD3).SO) 2.25 (3H, s, 2'-CH3), 2.71 (3H, s, 6-
CHs), 7.22 (1H, t, J = 7.9 Hz, H-5"), 7.30-7.34 (4H, m, H-4', H-6', H-3" and H-5"), 7.41 (2H,
br s, NH»), 7.51 (1H, d, J = 15.9 Hz, 5-COCHCH), 7.65 (1H, d, J = 15.9 Hz, 5-COCHCH),
7.90-7.93 (2H, m, H-2" and H-6"), 8.85 (1H, s, H-4), 9.39 (1H, br s, NH). 6c (100 MHz,
(CD3)2S0) 15.5 (2'-CH3), 24.0 (6-CH3), 116.1 (d, *Jpc = 21.3 Hz, C-3" and C-5"), 123.7 (C-
3a), 125.6 (5-COCHCH), 126.0 (C-4' or C-6"), 126.2 (C-4' or C-6"), 126.7 (C-5"), 129.8 (C-5),
131.1 (*Jgc = 3.1 Hz, C-1"), 131.3 (d, *Jric = 8.7 Hz, C-2" and C-6"), 131.5 (C-4), 132.3 (C-
2", 133.6 (C-3"), 138.7 (C-1"), 144.4 (5-COCHCH), 146.5 (C-3), 157.7 (C-6), 159.6 (C-7a),
163.6 (d, 'Jrc = 249.2 Hz, C-4"), 164.8 (2-CONH), 192.9 (5-CO). C-2 not observed. Vmax
(ATR)/cm ' 3411 (N-H amide), 3378 (N-H amine), 2924 (C-H aromatic), 2855 (C-H alkane),
1660 (C=0 carbonyl), 1633 (C=0 amide), 1583 (C=C aromatic), 1464 (-C-H bending), 1259
(C-N aromatic), 1230 (C-F), 1067 (C-N aliphatic), 755 (C-Cl). m/z (ESI*): 504 (*’CIMNa",
41%), 502 (3CIMNa’, 100%). HRMS (ESI") found (’CIMNa"): 504.0731
C25H19*’CIFN3NaO:S requires 504.0741. Found (**CIMNa"): 502.0749 C2sH19*>CIFN3NaO,S
requires 502.0763.
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(E)-3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(3-(2''-chlorophenyl)acryloyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 171

The reaction was carried out following General Procedure A using carbonitrile 91 (0.10 g, 0.32
mmol), chloride 4¢ (69.0 mg, 0.32 mmol) and anhydrous sodium carbonate (67.0 mg, 0.64
mmol) in absolute ethanol (5.00 mL) for 48 h to give the title compound 171 (83.0 mg, 52%)
as a yellow solid. m.p. > 230 °C. éu (400 MHz, (CD3)2S0O) 2.25 (3H, s, 2'-CH3), 2.76 (3H, s,
6-CHs), 7.23 (1H, t,J = 7.9 Hz, H-5"), 7.31 (1H, d, J = 7.9 Hz, H-6"), 7.34 (1H, d, J = 7.9 Hz,
H-4"), 7.39 (2H, br s, NH3), 7.47-7.53 (2H, m, H-4" and H-5"), 7.60 (1H, dd, J = 6.9, 1.8 Hz,
H-3"), 7.69 (1H, d, J = 15.9 Hz, 5-COCHCH), 7.95 (1H, d, J = 15.9 Hz, 5-COCHCH), 8.11
(1H,dd,J=6.9, 1.8 Hz, H-6"), 8.97 (1H, s, H-4), 9.47 (1H, br s, NH). 3¢ (100 MHz, (CD3),SO)
15.5 (2'-CHz3), 24.3 (6-CH3), 123.7 (C-3a), 126.0 (C-4' and C-6"), 126.7 (C-5"), 127.0 (5-
COCHCH), 127.9 (C-5"), 128.5 (C-6"), 129.2 (C-5), 130.1 (C-3"), 132.0 (C-4), 132.1 (C-4"),
132.3 (C-1"), 132.4 (C-2"), 133.6 (C-3"), 134.4 (C-2"), 138.7 (C-1"), 139.5 (5-COCHCH), 146.6
(C-3), 158.2 (C-6), 160.0 (C-7a), 163.9 (2-CONH), 191.9 (5-CO). C-2 not observed. Vmax
(ATR)/cm ! 3464 (N-H amide), 3341 (N-H amine), 2923 (C-H aromatic), 2854 (C-H alkane),
1656 (C=0 carbonyl), 1644 (C=0 amide), 1576 (C=C aromatic), 1432 (-C-H bending), 1246
(C-N aromatic), 1051 (C-N aliphatic), 775 (C-Cl), 760 (C-Cl). m/z (ESI"): 522 (*’C.bMNa",
12%), 520 (C’CI**CIMNa*, 75%), 518 (**C1:MNa", 100%). HRMS (ESI") found (*’CLbMNa"):
522.0412 CasH1¢*’CL1LN3NaO,S  requires 522.0422. Found (PCIP7CIMNa‘): 520.0435
Ca2sH19CICIN3NaO2S  requires  520.0442.  Found  (**CLbMNa®):  518.0465
C25H19*>C1oN3NaOsS requires 518.0467.
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(E)-3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(3-(3''-chlorophenyl)acryloyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 17m

The reaction was carried out following General Procedure A using carbonitrile 9m (0.10 g,
0.32 mmol), chloride 4¢ (69.0 mg, 0.32 mmol) and anhydrous sodium carbonate (67.0 mg, 0.64
mmol) in absolute ethanol (5.00 mL) for 48 h to give the title compound 17m (0.12 g, 77%) as
a yellow solid. m.p. 214-216 °C. éu (400 MHz, (CDs)2S0) 2.25 (3H, s, 2'-CH3), 2.72 (3H, s,
6-CHs), 7.20 (1H, t, J = 7.9 Hz, H-5"), 7.29 (1H, d, J = 7.9 Hz, H-6"), 7.34 (1H, d, J = 7.9 Hz,
H-4"), 7.38 (2H, br s, NH>), 7.50 (1H, t, J = 7.5 Hz, H-5"), 7.53 (1H, dd, J = 7.5, 1.6 Hz, H-
4"),7.62 (1H, d, J = 15.9 Hz, 5-COCHCH), 7.67 (1H, d, J = 15.9 Hz, 5-COCHCH), 7.80 (1H,
dt,J=7.5,1.6 Hz, H-6"), 7.80 (1H, t,J = 1.6 Hz, H-2"), 8.87 (1H, s, H-4), 9.43 (1H, br s, NH).
dc (100 MHz, (CD3)2S0O) 15.5 (2'-CH3), 24.2 (6-CH3), 123.8 (C-3a), 125.8 (C-4' and C-6"),
126.6 (C-5"), 127.0 (5-COCHCH), 127.6 (C-6"), 128.2 (C-2"), 129.5 (C-5), 130.4 (C-4"), 130.8
(C-5"), 131.7 (C-4), 132.0 (C-2"), 133.6 (C-3"), 133.8 (C-3"), 136.7 (C-1"), 138.5 (C-1"), 143.7
(5-COCHCH), 145.8 (C-3), 158.1 (C-6), 159.8 (C-7a), 164.0 (2-CONH), 192.7 (5-CO). C-2
not observed. vmax (ATR)/cm ! 3436 (N-H amide), 3368 (N-H amine), 2922 (C-H aromatic),
2853 (C-H alkane), 1652 (C=0 carbonyl), 1640 (C=0O amide), 1594 (C=C aromatic), 1432 (-
C-H bending), 1250 (C-N aromatic), 1075 (C-N aliphatic), 773 (C-Cl), 758 (C-Cl). m/z (ESI"):
500 (*’C1,MH", 12%), 498 (C’CI**CIMH *, 65%), 496 (**C1.MH *, 100%). HRMS (ESI") found
(*’CLLMH™): 500.0583 C2sH20°’C12N3028 requires 500.0603. Found (*>CIF7CIMH"): 498.0620
CasH20*CIP7CIN3O:S  requires 498.0623. Found (**CLMH"): 496.0640 C25Ha¢>>CLaN30,S
requires 496.0648.
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(E)-3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(3-(4''-chlorophenyl)acryloyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 17n

The reaction was carried out following General Procedure A using carbonitrile 9n (0.10 g, 0.32
mmol), chloride 4¢ (69.0 mg, 0.32 mmol) and anhydrous sodium carbonate (67.0 mg, 0.64
mmol) in absolute ethanol (5.00 mL) for 48 h to give the title compound 17n (0.14 g, 89%) as
a yellow solid. m.p. > 230 °C. éu (400 MHz, (CD3):S0) 2.25 (3H, s, 2'-CH3), 2.71 (3H, s, 6-
CHs), 7.20 (1H, t,J = 7.8 Hz, H-5"), 7.29 (1H, d, J = 7.8 Hz, H-6"), 7.34 (1H, d, J = 7.8 Hz, H-
4", 7.38 (2H, br s, NH»), 7.55 (2H, d, J = 8.5 Hz, H-3" and H-5"), 7.58 (1H, d, J = 15.9 Hz, 5-
COCHCH), 7.65 (1H, d, J = 15.9 Hz, 5-COCHCH), 7.88 (2H, d, J = 8.5 Hz, H-2" and H-6"),
8.86 (1H, s, H-4), 9.44 (1H, br s, NH). oc (100 MHz, (CD3)2SO) 15.4 (2'-CHz), 24.1 (6-CH3),
123.8 (C-3a), 125.8 (C-4' and C-6"), 126.3 (C-5"), 126.6 (5-COCHCH), 129.0 (C-3" and C-5"),
129.6 (C-5), 130.5 (C-2" and C-6"), 131.6 (C-4), 132.4 (C-2"), 133.4 (C-1"), 133.5(C-3"), 135.4
(C-4"), 139.2 (C-1"), 144.0 (5-COCHCH), 146.5 (C-3), 157.6 (C-6), 159.9 (C-7a), 164.0 (2-
CONH), 192.8 (5-CO). C-2 not observed. vmax (ATR)/cm! 3411 (N-H amide), 3377 (N-H
amine), 2924 (C-H aromatic), 2853 (C-H alkane), 1660 (C=0 carbonyl), 1632 (C=0 amide),
1583 (C=C aromatic), 1465 (-C-H bending), 1258 (C-N aromatic), 1066 (C-N aliphatic), 775
(C-CI), 758 (C-Cl). m/z (ESI"): 522 (37CL:MNa*, 13%), 520 (*’CI*CIMNa*, 60%), 518
(*CI;MNa*, 100%). HRMS (ESI") found (*’Cl.MNa®): 522.0398 CasHis>’CIo2N3NaO,S
requires 522.0422. Found (PCI’’CIMNa‘): 520.0430 CsHo*CIP’CIN3NaO,S  requires
520.0442. Found (**C1,MNa"): 518.0450 C25H9°>°C1.N3NaO,S requires 518.0467.
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(E)-3-Amino-5-(3-(2''-bromophenyl)acryloyl)-N-(3'-chloro-2'-methylphenyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 170

The reaction was carried out following General Procedure A using carbonitrile 90 (0.10 g, 0.28
mmol), chloride 4¢ (61.0 mg, 0.28 mmol) and anhydrous sodium carbonate (59.0 mg, 0.56
mmol) in absolute ethanol (5.00 mL) for 48 h to give the title compound 170 (0.10 g, 67%) as
a yellow solid. m.p. > 230 °C. éu (400 MHz, (CD3)2S0) 2.25 (3H, s, 2'-CH3), 2.76 (3H, s, 6-
CHs), 7.16 (1H, t,J = 7.5 Hz, H-5"), 7.21 (1H, d, J = 7.5 Hz, H-6"), 7.40-7.44 (2H, m, H-4' and
H-4"), 7.52 (1H, t, J = 7.8 Hz, H-5"), 7.65 (1H, d, J = 15.9 Hz, 5-COCHCH), 7.77 (1H, dd, J
=17.8, 1.1 Hz, H-3"), 7.91 (1H, d, J = 15.9 Hz, 5-COCHCH), 8.10 (1H, dd, J = 7.8, 1.1 Hz, H-
6"), 8.91 (1H, s, H-4). NH and NH; not observed. 6c (100 MHz, (CD3),SO) 15.5 (2'-CH3), 24.3
(6-CH3), 124.0 (C-3a), 125.4 (C-2", C-4' and C-6"), 126.5 (C-5"), 128.0 (5-COCHCH), 128.3
(C-5"), 128.6 (C-6"), 129.0 (C-5), 131.7 (C-4), 132.4 (C-4"), 132.5 (C-2"), 133.4 (C-3"), 133.5
(C-3"),133.8 (C-1"), 140.9 (C-1"), 142.2 (5-COCHCH), 145.7 (C-3), 157.8 (C-6), 160.0 (C-7a),
164.1 (2-CONH), 191.9 (5-CO). C-2 not observed. Vmax (ATR)/cm ! 3474 (N-H amide), 3396
(N-H amine), 2921 (C-H aromatic), 2853 (C-H alkane), 1658 (C=0O carbonyl), 1643 (C=0
amide), 1577 (C=C aromatic), 1432 (-C-H bending), 1264 (C-N aromatic), 1064 (C-N
aliphatic), 740 (C-Cl), 669 (C-Br). m/z (ESI"): 544 (*'Br*’CIMH", 30%), 542 ("Br’’CIMH"
and ¥'Br’CIMHa", 100%), 540 (Br’>CIMH", 65%). HRMS (ESI") found (*'Br’’CIMH"):
544.0067 CasH2o®'Bri’CIN;O:S requires 544.0102. Found ("Br’’CIMH" and 8'Br*>CIMH™"):
542.0083 CasH20””Br’’CIN302S and CasHao*'Br*>CIN3O:S requires 542.0122. Found ("Br
3SCIMHY): 540.0127 CasH20"Br*3CIN3O,S requires 540.0143.

S53



(E)-3-Amino-5-(3-(3''-bromophenyl)acryloyl)-N-(3'-chloro-2'-methylphenyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 17p

The reaction was carried out following General Procedure A using carbonitrile 9p (0.10 g, 0.28
mmol), chloride 4¢ (61.0 mg, 0.28 mmol) and anhydrous sodium carbonate (59.0 mg, 0.56
mmol) in absolute ethanol (5.00 mL) for 48 h to give the title compound 17p (0.14 g, 93%) as
a yellow solid. m.p. > 230 °C. éu (400 MHz, (CD3)2S0) 2.25 (3H, s, 2'-CH3), 2.72 (3H, s, 6-
CHs), 7.22 (1H, t, J = 7.6 Hz, H-5"), 7.32 (2H, d, J = 7.6 Hz, H-4' and H-6"), 7.39 (2H, br s,
NH»), 7.43 (1H, t, J = 7.9 Hz, H-5"), 7.59-7.67 (3H, m, H-4", 5-COCHCH and 5-COCHCH),
7.84 (1H, d, J = 7.9 Hz, H-6"), 8.09 (1H, s, H-2"), 8.87 (1H, s, H-4), 9.47 (1H, br s, NH). oc
(100 MHz, (CD3)2SO) 15.5 (2'-CHz3), 24.1 (6-CH3), 97.5 (C-2), 122.4 (C-3"), 123.7 (C-3a),
126.0 (C-4' and C-6"), 126.7 (C-5"), 126.9 (5-COCHCH), 127.9 (C-6"), 129.5 (C-5), 131.0 (C-
5", 131.1 (C-2"), 131.7 (C-4), 132.3 (C-2'), 133.3 (C-4"), 133.6 (C-3"), 136.9 (C-1"), 138.7 (C-
1'), 143.7 (5-COCHCH), 146.6 (C-3), 157.9 (C-6), 159.8 (C-7a), 163.9 (2-CONH), 192.7 (5-
CO). Vmax (ATR)/cm ! 3436 (N-H amide), 3366 (N-H amine), 2923 (C-H aromatic), 2855 (C-
H alkane), 1733 (C=0O carbonyl), 1640 (C=0O amide), 1575 (C=C aromatic), 1432 (-C-H
bending), 1269 (C-N aromatic), 1152 (C-O ether), 1069 (C-N aliphatic), 750 (C-Cl), 670 (C-
Br). m/z (ESI"): 566 (*'Br’’CIMNa*, 28%), 564 ("’Br’*’CIMNa* and *'Br**CIMNa", 100%), 562
(Br*CIMNa’*, 60%). HRMS (ESI") found  (*'Brr’CIMNa"): 565.9903
CasH19®'Br*’CIN3NaO2S  requires 565.9922. Found (Br’’CIMNa” and 3'BrCIMNa’):
563.9935 CasHio"’Br’’CIN3NaO,S and CasHio*'Br’ CIN3NaO,S requires 563.9941. Found
(Br*CIMNa’): 561.9955 C2sH19”’Br’>CIN3NaOsS requires 561.9962.
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(E)-3-Amino-5-(3-(4''-bromophenyl)acryloyl)-N-(3'-chloro-2'-methylphenyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 17q

The reaction was carried out following General Procedure A using carbonitrile 9q (0.10 g, 0.28
mmol), chloride 4¢ (61.0 mg, 0.28 mmol) and anhydrous sodium carbonate (59.0 mg, 0.56
mmol) in absolute ethanol (5.00 mL) for 48 h to give the title compound 17q (0.12 g, 81%) as
a yellow solid. m.p. > 230 °C. du (400 MHz, (CD3).SO) 2.25 (3H, s, 2'-CH3), 2.71 (3H, s, 6-
CHs), 7.18 (1H, t, J = 7.8 Hz, H-5"), 7.24 (1H, d, J = 7.8 Hz, H-6"), 7.37 (2H, br s, NH), 7.38
(1H, d, J = 7.8 Hz, H-4"), 7.59 (1H, d, J = 15.9 Hz, 5-COCHCH), 7.63 (1H, d, J = 15.9 Hz, 5-
COCHCH), 7.68 (2H, d, J = 8.4 Hz, H-3" and H-5"), 7.80 (2H, d, J = 8.4 Hz, H-2" and H-6"),
8.83 (1H, s, H-4), 9.40 (1H, br s, NH). oc (100 MHz, (CD3)2S0O) 15.5 (2'-CHz), 24.1 (6-CHs),
123.9 (C-3a), 124.3 (C-4"), 125.5 (C-4' and C-6"), 126.3 (5-COCHCH), 126.5 (C-5"), 129.5 (C-
5), 130.7 (C-2" and C-6"), 131.4 (C-4), 132.0 (C-2', C-3" and C-5"), 133.5 (C-3"), 133.7 (C-1"),
139.1 (C-1"), 144.0 (5-COCHCH), 145.5 (C-3), 157.4 (C-6), 159.7 (C-7a), 164.2 (2-CONH),
192.8 (5-CO). C-2 not observed. Vmax (ATR)/cm ! 3410 (N-H amide), 3274 (N-H amine), 2924
(C-H aromatic), 2856 (C-H alkane), 1735 (C=0 carbonyl), 1661 (C=0 amide), 1583 (C=C
aromatic), 1430 (-C-H bending), 1258 (C-N aromatic), 1065 (C-N aliphatic), 758 (C-Cl), 656
(C-Br). m/z (ESTY): 566 (3'Br’’CIMNa*, 30%), 564 ("Br’’CIMNa" and ¥'Br**CIMNa*, 100%),
562  (BrCIMNa‘, 65%). HRMS (ESI') found (®'Br’’CIMNa"): 565.9889
C2sH1o®'Br’CIN3NaO2S  requires 565.9922. Found (Br’’CIMNa” and 3'BrCIMNa’):
563.9915 CasHi19””Br’’CIN3Na02S and CasHio®'Br’ CIN3NaO2S requires 563.9941. Found
(Br*CIMNa®): 561.9932 CosH19”’Br’>CIN3NaOsS requires 561.9962.
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(E)-3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(3-(3"',4''-dimethoxyphenyl)acryloyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 17r

The reaction was carried out following General Procedure A using carbonitrile 9r (0.10 g, 0.29
mmol), chloride 4¢ (64.0 mg, 0.29 mmol) and anhydrous sodium carbonate (62.0 mg, 0.59
mmol) in absolute ethanol (5.00 mL) for 48 h to give the title compound 17r (0.12 g, 79%) as
a yellow solid. m.p. 160-162 °C. éu (400 MHz, (CDs),S0) 2.24 (3H, s, 2'-CH3), 2.67 (3H, s,
6-CH3), 3.817 (3H, s, 4"-OCHa), 3.819 (3H, s, 3"-OCH3), 7.03 (1H, d, J = 8.4 Hz, H-5"), 7.22
(1H, t,J = 7.5 Hz, H-5"), 7.31 (1H, d, J = 7.5 Hz, H-6"), 7.33 (2H, br s, NH»), 7.34 (1H, d, J =
7.5 Hz, H-4"), 7.38 (1H, dd, J = 8.4, 2.0 Hz, H-6"), 7.39 (1H, d, J = 16.0 Hz, 5-COCHCH),
7.45 (1H, d, J = 2.0 Hz, H-2"), 7.54 (1H, d, J = 16.0 Hz, 5-COCHCH), 8.76 (1H, s, H-4), 9.45
(1H, br s, NH). 6c (100 MHz, (CD3)2SO) 15.5 (2'-CH3), 23.7 (6-CH3), 55.6 and 55.7 (4"-OCH3
and 3"-OCH3), 111.2 (C-2"), 111.6 (C-5"), 123.7 (C-3a), 123.8 (C-6" and 5-COCHCH), 125.9
(C-4" and C-6"), 126.6 (C-5"), 127.1 (C-1"), 130.4 (C-5), 130.9 (C-4), 132.5 (C-2"), 133.6 (C-
3"), 138.9 (C-1"), 146.6 (C-3 and 5-COCHCH), 149.0 (C-3"), 151.5 (C-4"), 157.4 (C-6), 159.3
(C-7a), 164.0 (2-CONH), 193.7 (5-CO). C-2 not observed. Vmax (ATR)/cm ! 3402 (N-H amide),
3286 (N-H amine), 2924 (C-H aromatic), 2854 (C-H alkane), 1732 (C=O carbonyl), 1650
(C=0 amide), 1586 (C=C aromatic), 1424 (-C-H bending), 1263 (C-N aromatic), 1161 (C-O
ether), 1068 (C-N aliphatic), 760 (C-CI). m/z (ESI"): 546 (*’CIMNa‘, 42%), 544 (*>*CIMNa",
100%). HRMS (ESI") found (*’CIMNa"): 546.1034 C,7H24*’CIN3NaO4S requires 546.1049.
Found (**CIMNa"): 544.1057 C27H243CIN3NaO4S requires 544.1068.
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(E)-3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(3-(3''-hydroxyphenyl)acryloyl)-6-
methylthieno[2,3-b]pyridine-2-carboxamide 17s

The reaction was carried out following General Procedure D using MOM-protected
thienopyridine 17g (20.0 mg, 0.04 mmol) and 6 M HCI (1.0 mL) in methanol (1.0 mL) for 24
h to give the title compound 17s (18.0 mg, quant.) as a yellow solid. m.p. decomp. éu (400
MHz, (CD3).S0) 2.24 (3H, s, 2'-CH3), 2.72 (3H, s, 6-CH3), 7.14 (1H, dt, /= 7.2, 1.9 Hz, H-
4"),7.17 (1H, d, J = 1.9 Hz, H-2"), 7.22-7.30 (4H, m, H-5', H-5", H-6' and H-6"), 7.36 (1H, dd,
J=17.5,1.2Hz, H-4"), 7.40 (2H, br s, NH»), 7.44 (1H, d, J=15.9 Hz, 5-COCHCH), 7.56 (1H,
d, J=15.9 Hz, 5-COCHCH), 8.88 (1H, s, H-4), 9.46 (1H, br s, NH), 9.67 (1H, br s, OH). dc
(100 MHz, (CD3)2SO) 15.5 (2'-CH3), 24.1 (6-CH3), 96.1 (C-2), 115.1 (C-2"), 118.2 (C-4"),
120.0 (C-6"), 123.6 (C-3a), 125.3 (5-COCHCH), 126.2 (C-6"), 126.6 (C-4"), 126.7 (C-5"), 129.8
(C-5), 130.0 (C-5"), 131.6 (C-4), 132.6 (C-2"), 133.6 (C-3"), 135.6 (C-1"), 138.1 (C-1"), 145.9
(5-COCHCH), 147.0 (C-3), 157.8 (C-3"), 158.0 (C-6), 159.6 (C-7a), 163.9 (2-CONH), 192.8
(5-CO). Vmax (ATR)/cm™' 3440 (N-H amide), 3220 (O-H alcohol, N-H amine), 2925 (C-H
aromatic), 2855 (C-H alkane), 1735 (C=0 amide), 1519 (C=C aromatic), 1426 (-C-H bending),
1254 (C-N aromatic), 1076 (C-N aliphatic), 1012 (C-O alcohol), 783 (C-Cl). m/z (ESI"): 502
(*’CIMNa*, 40%), 500 (**CIMNa‘*, 100%). HRMS (ESI") found (*’CIMNa"): 502.0758
C25H20°’CIN3NaOsS requires 502.0785. Found (**CIMNa‘): 500.0787 CasHz¢>>CIN3NaOsS
requires 500.0806.
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3-Amino-5-(3-(3-methoxyphenyl)propanoyl)-6-methyl-/N-phenylthieno[2,3-b|pyridine-2-

carboxamide 18a

The reaction was carried out following General Procedure E using ketone 14a (0.10 g, 0.23
mmol), 10% palladium on carbon (10.0 mg) in dry methanol (5 mL) for 48 h to give the title
compound 18a (0.10 g, quant.) as a yellow solid. m.p. 191-193 °C. don (400 MHz, (CD3),SO)
2.70 (3H, s, 6-CH3), 2.94 (2H, t, J = 7.6 Hz, 5-COCH2CH»), 3.40 (2H, t, J = 7.6 Hz, 5-
COCH:CH>), 3.73 (3H, s, 3"-OCH3), 6.75-6.78 (1H, m, H-4"), 6.86-6.88 (2H, m, H-2" and H-
6"),7.93 (1H, t,J = 7.5 Hz, H-4"), 7.19-7.25 (3H, m, H-3', H-5' and H-5"), 7.62 (2H, d,J = 7.5
Hz, H-2' and H-6"), 8.94 (1H, s, H-4). NH and NH> not observed. 6c (100 MHz, (CD3).SO)
24.9 (6-CHs), 29.7 (5-COCH:CH2»), 42.0 (5-COCH2CH>), 54.9 (3"-OCH3), 96.5 (C-2), 111.4
(C-4"), 114.1 (C-2"), 120.6 (C-6"), 121.1 (C-2' and C-6"), 123.4 (C-4"), 123.7 (C-3a), 128.4 (C-
5, C-3"and C-5"), 129.3 (C-5"), 132.1 (C-4), 139.0 (C-1"), 142.7 (C-1"), 147.0 (C-3), 158.4 (C-
6), 159.3 (C-3"), 159.9 (C-7a), 163.7 (2-CONH), 201.1 (5-CO). Vmax (ATR)/cm™! 3402 (N-H
amide), 3266 (N-H amine), 2973 (C-H aromatic), 2833 (C-H alkane), 1685 (C=0 carbonyl),
1635 (C=0 amide), 1583 (C=C aromatic), 1435 (-C-H bending), 1251 (C-N aromatic), 1153
(C-O ether), 1050 (C-N aliphatic). m/z (ESI): 468 (MNa', 100%). HRMS (ESI") found
(MNa"): 468.1347 C25H23N3NaOsS requires 468.1352.

3-Amino-5-(3-(3''-methoxyphenyl)propanoyl)-6-methyl-/N-(o-tolyl)thieno|2,3-
b]pyridine-2-carboxamide 18b

The reaction was carried out following General Procedure E using ketone 14b (50.0 mg, 0.11
mmol), 10% palladium on carbon (10.0 mg) in dry methanol (5 mL) for 48 h to give the crude
product, which was purified using flash chromatography (4:1 petroleum ether : ethyl acetate)
to give the title compound 18b (39.0 mg, 33%) as a yellow solid. m.p. 164-166 °C. 6u (400
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MHz, (CD3):SO) 2.23 (3H, s, 2'-CHz3), 2.71 (3H, s, 6-CH3), 2.94 (2H, t, J = 7.6 Hz, 5-
COCH2CH>), 3.41 (2H, t, J = 7.6 Hz, 5-COCH2CH>), 3.73 (3H, s, 3"-OCH3), 6.75-6.78 (1H,
m, H-4"), 6.86-6.88 (2H, m, H-2" and H-6"), 7.13-7.23 (3H, m, H-4', H-5' and H-5"), 7.26 (1H,
dd,J=7.3,1.5Hz, H-3"), 7.31 (1H, dd, J = 7.3, 1.5 Hz, H-6"), 7.35 (2H, br s, NH>), 9.03 (1H,
s, H-4), 9.17 (1H, br s, NH). dc (100 MHz, (CD;):SO) 17.9 (2'-CH3), 24.9 (6-CH3), 29.7 (5-
COCH:2CH3), 42.0 (5-COCH2CH>), 54.9 (3"-OCHas), 96.7 (C-2), 111.3 (C-4"), 114.1 (C-2"),
120.6 (C-6"), 123.8 (C-3a), 125.9 (C-4'and C-5"), 126.9 (C-6"), 128.3 (C-5), 129.3 (C-5"), 130.2
(C-3"), 132.1 (C-4), 134.0 (C-2"), 136.3 (C-1"), 142.6 (C-1"), 146.5 (C-3), 158.2 (C-6), 159.3
(C-3"), 159.8 (C-7a), 163.6 (2-CONH), 201.1 (5-CO). Vmax (ATR)/cm™! 3405 (N-H amide),
3293 (N-H amine), 2926 (C-H aromatic), 2837 (C-H alkane), 1684 (C=0O carbonyl), 1638
(C=0 amide), 1582 (C=C aromatic), 1451 (-C-H bending), 1251 (C-N aromatic), 1154 (C-O
ether), 1032 (C-N aliphatic). m/z (ESI"): 482 (MNa', 100%). HRMS (ESI") found (MNa"):
482.1495 C26H25N3NaOsS requires 482.1509.

3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(3-(3''-methoxyphenyl)propanoyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 18¢

The reaction was carried out following General Procedure E using ketone 14¢ (0.20 g, 0.41
mmol), 10% palladium on carbon (20.0 mg) in dry methanol (10 mL) for 72 h to give the fitle
compound 18¢ (68.0 mg, 34%) as a grey solid. m.p. 180-182 °C. 6u (400 MHz, (CD3).SO) 2.24
(3H, s, 2'-CH3), 2.71 (3H, s, 6-CH3), 2.94 (2H, t, J = 7.6 Hz, 5-COCH2CH>), 3.40 2H, t, J =
7.6 Hz, 5-COCH:CH>), 3.73 (3H, s, 3"-OCHs), 6.76 (1H, dd, J = 7.9, 2.0 Hz, H-4"), 6.85-6.87
(2H, m, H-2" and H-6"), 7.18-7.23 (2H, m, H-5' and H-5"), 7.31 (2H, t, J = 8.3 Hz, H-4' and
H-6"), 7.37 (2H, br s, NH»), 9.02 (1H, s, H-4), 9.38 (1H, br s, NH). &¢ (100 MHz, (CD3),SO)
15.4 (2'-CHs3), 24.9 (6-CHs), 29.7 (5-COCH:CH), 42.0 (5-COCH2CH), 54.9 (3"-OCHa),
111.4 (C-4"), 114.1 (C-2"), 120.6 (C-6"), 123.9 (C-3a), 125.9 (C-4' and C-6'), 126.6 (C-5"),
128.3 (C-5), 129.3 (C-5"), 132.0 (C-2"), 132.2 (C-4), 133.6 (C-3"), 139.3 (C-1"), 142.7 (C-1"),
146.3 (C-3), 158.1 (C-6), 159.3 (C-3"), 159.9 (C-7a), 164.0 (2-CONH), 201.1 (5-CO). C-2 not
observed. vmax (ATR)/cm ! 3430 (N-H amide), 3346 (N-H amine), 2922 (C-H aromatic), 2845
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(C-H alkane), 1689 (C=0 carbonyl), 1632 (C=0 amide), 1588 (C=C aromatic), 1477 (-C-H
bending), 1262 (C-N aromatic), 1162 (C-O ether), 1037 (C-N aliphatic), 774 (C-Cl). m/z
(ESI): 518 (*’CIMNa*, 40%), 516 (**CIMNa*, 100%), 381 (20%). HRMS (ESI") found
(*’CIMNa"): 518.1097 Ca6H24’’CIN3NaOsS requires 518.1099. Found (**CIMNa®): 516.1113
C26H24>>CIN3NaOsS requires 516.1119.

3-Amino-N-(4'-methoxyphenyl)-5-(3-(3''-methoxyphenyl)propanoyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 18e

The reaction was carried out following General Procedure E using ketone 14e (0.10 g, 0.21
mmol), 10% palladium on carbon (20.0 mg) in dry methanol (5 mL) for 48 h to give the title
compound 18e (89.0 g, 89%) as a yellow solid. m.p. 185-187 °C. du (400 MHz, (CD3)2SO)
2.71 (3H, s, 6-CH3), 2.94 (2H, t, J = 7.6 Hz, 5-COCH2CH»), 3.40 (2H, t, J = 7.6 Hz, 5-
COCH:CH>), 3.73 (3H, s, 3"-OCH3), 3.74 (3H, s, 4'-OCHs), 6.76 (1H, dd, J = 7.9, 2.0 Hz, H-
4"), 6.85-6.91 (4H, m, H-3" and H-5', H-2" and H-6"), 7.21 (1H, t, J = 8.1 Hz, H-5"), 7.40 (2H,
br s, NH2), 7.57 (2H, d, J = 9.0 Hz, H-2' and H-6"), 9.02 (1H, s, H-4), 9.36 (1H, br s, NH). éc
(100 MHz, (CD3)2SO) 24.9 (6-CH3), 29.8 (5-COCH2CH>), 42.0 (5-COCH:CH>), 54.9 (3"-
OCHs), 55.2 (4'-OCH3), 96.5 (C-2), 111.4 (C-4"), 113.6 (C-3' and C-5"), 114.2 (C-2"), 120.7
(C-6"), 123.0 (C-2' and C-6"), 123.8 (C-3a), 128.4 (C-5), 129.4 (C-5"), 131.9 (C-1"), 132.1 (C-
4), 142.7 (C-1"), 146.7 (C-3), 155.6 (C-4"), 158.3 (C-6), 159.4 (C-3"), 159.9 (C-7a), 163.5 (2-
CONH), 201.2 (5-CO). Vmax (ATR)/cm ! 3428 (N-H amide), 3345 (N-H amine), 2974 (C-H
aromatic), 2833 (C-H alkane), 1673 (C=0 carbonyl), 1635 (C=0 amide), 1581 (C=C aromatic),
1457 (-C-H bending), 1246 (C-N aromatic), 1158 (C-O ether), 1049 (C-N aliphatic). m/z
(ESI"): 498 (MNa*, 100%). HRMS (ESI") found (MNa"): 498.1456 C26H2sN3NaQ4S requires
498.1458.
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3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(3-(2''-methoxyphenyl)propanoyl)-6-
methylthieno[2,3-b]pyridine-2-carboxamide 19f

The reaction was carried out following General Procedure E using ketone 17f (35.0 mg, 0.07
mmol), 10% palladium on carbon (7.0 mg) in dry methanol (5 mL) for 72 h to give the title
compound 19f (35.0 mg, quant.) as a yellow solid. m.p. > 230 °C. du (400 MHz, (CD3),SO)
2.23 (3H, s, 2'-CH3), 2.71 (3H, s, 6-CH3), 2.93 (2H, t, J = 7.5 Hz, 5-COCH>CH>), 3.33 (2H, t,
J =17.5 Hz, 5-COCH2CH>»), 3.78 (3H, s, 2"-OCH3), 6.88 (1H, td, J = 7.4, 1.0 Hz, H-5"), 6.96
(1H, d, J = 7.4 Hz, H-3"), 7.20 (1H, t, J = 7.4 Hz, H-4"), 7.21 (1H, d, J = 7.4 Hz, H-6"), 7.22
(1H,t,J = 7.8 Hz, H-5"), 7.28 (1H, dd, J = 7.8, 1.6 Hz, H-6"), 7.35 (1H, dd, J = 7.8, 1.6 Hz, H-
4", 7.40 (2H, br s, NH>), 9.02 (1H, s, H-4), 9.43 (1H, br s, NH). oc (100 MHz, (CD3),S0O) 15.5
(2'-CH3), 24.5 (5-COCH2CH»), 24.9 (6-CH3), 40.5 (5-COCH2CH»), 55.2 (2"-OCH3), 96.0 (C-
2),110.6 (C-3"), 120.3 (C-5"), 123.7 (C-3a), 126.2 (C-6"), 126.6 (C-4"), 126.7 (C-5"), 127.5 (C-
6"), 128.3 (C-5), 128.6 (C-1"), 129.6 (C-4"), 132.2 (C-4), 132.6 (C-2"), 133.6 (C-3"), 138.0 (C-
1'), 147.0 (C-3), 157.1 (C-2"), 158.4 (C-6), 159.9 (C-7a), 163.8 (2-CONH), 201.4 (5-CO). Vmax
(ATR)/cm ' 3434 (N-H amide), 3319 (N-H amine), 2924 (C-H aromatic), 2853 (C-H alkane),
1690 (C=0 carbonyl), 1644 (C=0 amide), 1577 (C=C aromatic), 1459 (-C-H bending), 1286
(C-N aromatic), 1177 (C-O ether), 1072 (C-N aliphatic), 750 (C-Cl). m/z (ESI'): 518
(*’CIMNa*, 38%), 516 (**CIMNa’, 100%). HRMS (ESI") found (*’CIMNa‘’): 518.1087
C26H24’’CIN3NaOsS requires 518.1099. Found (**CIMNa‘): 516.1126 CsH24>>CIN3NaOsS
requires 516.1119.
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3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(1-hydroxy-3-(3"'-
(methoxymethoxy)phenyl)propyl)-6-methylthieno[2,3-b]pyridine-2-carboxamide 19g

The reaction was carried out following General Procedure E using ketone 17g (40.0 mg, 0.08
mmol), 10% palladium on carbon (8.0 mg) in THF (5 mL) for 72 h and purified with flash
chromatography (9:1 petroleum ether, ethyl acetate) to give the title compound 19g (28.0 mg,
70%) as a yellow solid. m.p. 147-149 °C. ou (400 MHz, (CD3)2SO) 2.23 (3H, s, 2'-CH3), 2.71
(3H, s, 6-CH3), 2.94 (2H, t,J = 7.6 Hz, 5-COCH2CH>»), 3.36 (3H, s, MOMCH3), 3.40 (2H, t, J
= 7.6 Hz, 5-COCH:CH>), 5.16 (2H, s, MOMCHz>), 6.86 (1H, ddd, J = 8.1, 2.3, 1.0 Hz, H-4"),
6.92-6.95 (2H, m, H-2" and H-6"), 7.22 (1H, t, J = 7.9 Hz, H-5"), 7.23 (1H, t, J = 7.7 Hz, H-
5", 7.28 (1H, dd, J = 7.7, 1.4 Hz, H-6"), 7.35 (1H, dd, J = 7.7, 1.4 Hz, H-4"), 7.39 (2H, br s,
NH>), 9.04 (1H, s, H-4), 9.44 (1H, br s, NH). dc (100 MHz, (CD3).SO) 15.4 (2'-CH3), 24.9 (6-
CH3), 29.6 (5-COCH2CHb»), 41.9 (5-COCH:CH3), 55.5 (MOMCH3), 93.8 (MOMCH>), 96.0
(C-2), 113.6 (C-4"), 116.4 (C-2"), 121.8 (C-6"), 123.7 (C-3a), 126.2 (C-6"), 126.6 (C-4"), 126.7
(C-5"), 128.4 (C-5), 129.3 (C-5"), 132.2 (C-4), 132.5 (C-2"), 133.6 (C-3"), 138.0 (C-1"), 142.7
(C-1"), 146.9 (C-3), 156.9 (C-3"), 158.4 (C-6), 159.9 (C-7a), 163.8 (2-CONH), 201.1 (5-CO).
Vmax (ATR)/cm™! 3429 (N-H amide), 3346 (N-H amine), 2921 (C-H aromatic), 2851 (C-H
alkane), 1689 (C=0O carbonyl), 1632 (C=0O amide), 1587 (C=C aromatic), 1443 (-C-H
bending), 1255 (C-N aromatic), 1149 (C-O ether), 1087 (C-N aliphatic), 775 (C-Cl). m/z
(EST"): 548 (*’CIMNa‘, 40%), 546 (**CIMNa‘*, 100%). HRMS (ESI") found (*’CIMNa"):
548.1210  Ca7H2¢*’CIN3NaOsS  requires  548.1205. Found (PCIMNa"):  546.1229
C27H26> CIN3NaO4S requires 546.1225.
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3-Amino-N-(3'-chloro-2'-methylphenyl)-6-methyl-5-(3-(2''-
(trifluoromethyl)phenyl)propanoyl)thieno[2,3-b]pyridine-2-carboxamide 19h

The reaction was carried out following General Procedure E using ketone 17h (0.19 g, 0.60
mmol), 10% palladium on carbon (38.0 mg) in dry THF (15 mL) for 72 h to give the title
compound 19h (30.0 mg, 79%) as a yellow solid. m.p. 218-220 °C. éu (400 MHz, (CD3)2SO)
2.23 (3H, s, 2'-CH3), 2.76 (3H, s, 6-CH3), 3.15 (2H, t, J = 7.5 Hz, 5-COCH>CH>), 3.44 (2H, t,
J=17.5Hz, 5-COCH.CH>), 7.23 (1H, t, J = 7.8 Hz, H-5"), 7.28 (1H, d, J = 7.8 Hz, H-6"), 7.35
(1H,d,J=7.8 Hz, H-4"), 7.39 (2H, br s, NH»), 7.45 (1H, t, /= 7.5 Hz, H-4"), 7.62 (1H, d, J =
7.5 Hz, H-6"), 7.66 (1H, t,J = 7.5 Hz, H-5"), 7.72 (1H, d, J = 7.5 Hz, H-3"), 9.05 (1H, s, H-4),
9.44 (1H, br s, NH). 6c (100 MHz, (CD3).SO) 15.4 (2'-CHs), 25.1 (6-CH3), 26.1 (5-
COCH,CH>), 41.8 (5-COCH>CH2>), 96.1 (C-2), 123.7 (C-3a), 124.6 (q, "Jric = 273.5 Hz, CF5),
125.8 (q, *Jric = 5.7 Hz, C-3"), 126.2 (C-6"), 126.6 (C-4"), 126.7 (C-4" and C-5"), 127.1 (q, *Jric
=29.4 Hz, C-2"), 127.9 (C-5), 131.3 (C-6"), 132.3 (C-4), 132.5 (C-2"), 132.6 (C-5"), 133.6 (C-
3"), 138.0 (C-1"), 139.8 (C-1"), 146.9 (C-3), 158.6 (C-6), 160.1 (C-7a), 163.8 (2-CONH), 200.1
(5-CO). Vmnax (ATR)/cm™! 3424 (N-H amide), 3324 (N-H amine), 2923 (C-H aromatic), 2850
(C-H alkane), 1691 (C=0 carbonyl), 1643 (C=0 amide), 1577 (C=C aromatic), 1459 (-C-H
bending), 1308 (C-F), 1249 (C-N aromatic), 1101 (C-N aliphatic), 766 (C-Cl). m/z (ESI"): 534
(’CIMH", 40%), 532 (**CIMH', 100%). HRMS (ESI") found (*’CIMH"): 534.1058
C26H22*’CIF3N302S requires 534.1047. Found (P°CIMH"): 532.1067 CaH2*°CIF3N30,S
requires 532.1068.
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3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(3-(2''-fluorophenyl)propanoyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 19i

The reaction was carried out following General Procedure E using ketone 17i (31.0 mg, 0.06
mmol), 10% palladium on carbon (6.2 mg) in dry methanol (3 mL) for 72 h to give the title
compound 19i (30.0 mg, 97%) as a yellow solid. m.p. 210-212 °C. éu (400 MHz, (CD3)2SO)
2.23 (3H, s, 2'-CH3), 2.72 (3H, s, 6-CH3), 3.00 (2H, t, J = 7.5 Hz, 5-COCH>CH>), 3.41 (2H, t,
J =1.5 Hz, 5-COCH:CH3), 7.13-7.19 (2H, m, H-3" and H-5"), 7.23 (1H, t, J = 7.6 Hz, H-5"),
7.26-7.30 (2H, m, H-6' and H-4"), 7.35 (1H, dd, J = 7.6, 1.4 Hz, H-4"), 7.37-7.41 (3H, m, H-6"
and NH>»), 9.05 (1H, s, H-4), 9.44 (1H, br s, NH). d¢ (100 MHz, (CD3)2S0) 15.5 (2'-CH3), 22.8
(5-COCH2CH3>), 25.0 (6-CH3), 40.4 (5-COCH2CH>), 96.0 (C-2), 115.1 (d, “Jrc = 22.1 Hz, C-
3"), 123.7 (C-3a), 124.4 (d, “Jrc= 2.9 Hz, C-5"), 126.2 (C-6"), 126.6 (C-4"), 126.7 (C-5"), 127.6
(d, 2Jrc=15.4 Hz, C-1"), 128.1 (C-5), 128.2 (d, *Jric = 8.0 Hz, C-4"), 130.9 (d, *Jrc = 5.1 Hz,
C-6"), 132.3 (C-4), 132.5 (C-2"), 133.6 (C-3"), 138.0 (C-1"), 146.9 (C-3), 158.5 (C-6), 160.0 (C-
7a), 160.5 (d, 'Jric = 243.2 Hz, C-2"), 163.8 (2-CONH), 200.6 (5-CO). Vmax (ATR)/cm™ ! 3420
(N-H amide), 3316 (N-H amine), 2925 (C-H aromatic), 2851 (C-H alkane), 1684 (C=0O
carbonyl), 1646 (C=0 amide), 1578 (C=C aromatic), 1460 (-C-H bending), 1249 (C-N
aromatic), 1226 (C-F), 1068 (C-N aliphatic), 756 (C-Cl). m/z (ESI"): 506 (*’CINa", 40%), 504
(*>CINa*, 100%). HRMS (ESI") found (*?CINa®): 506.0884 C2sH,1*’CIFN3;NaO,S requires
506.0898. Found (**CINa*): 504.0909 C,sH21*>>CIFN3NaO,S requires 504.0919.
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3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(3-(3''-fluorophenyl)propanoyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 19j

The reaction was carried out following General Procedure E using ketone 17j (35.0 mg, 0.07
mmol), 10% palladium on carbon (7.0 mg) in dry methanol (5 mL) for 48 h to give the title
compound 19j (27.0 mg, 77%) as a yellow solid. m.p. 200-202 °C. o (400 MHz, (CD3)>SO)
2.24 (3H, s, 2'-CH3), 2.72 (3H, s, 6-CH3), 2.99 (2H, t, J = 7.5 Hz, 5-COCH2CH>), 3.43 (2H, t,
J =17.5 Hz, 5-COCH.CH>), 7.02 (1H, td, J = 8.2, 2.7 Hz, H-4"), 7.14-7.18 (2H, m, H-2" and
H-6"), 7.23 (1H, t,J = 7.8 Hz, H-5"), 7.28 (1H, d, J = 7.8 Hz, H-6"), 7.32-7.37 (2H, m, H-4' and
H-5"), 7.39 (2H, br s, NH>), 9.04 (1H, s, H-4), 9.44 (1H, br s, NH). 6c (100 MHz, (CD3),SO)
15.5 (2'-CH3), 24.9 (6-CH3), 29.3 (5-COCH2CH>), 41.6 (5-COCH>CH>), 112.7 (d, 2Jrc = 20.6
Hz, C-4"), 115.2 (d, °Jric=20.6 Hz, C-2"), 123.8 (C-3a), 124.6 (d, “*Jrc = 2.3 Hz, C-6"), 126.2
(C-6"), 126.6 (C-4"), 126.7 (C-5"), 128.2 (C-5), 130.2 (d, *Jrc = 8.9 Hz, C-5"), 132.2 (C-4),
132.5 (C-2"), 133.6 (C-3"), 138.1 (C-1"), 144.1 (d, *Jric = 7.9 Hz, C-1"), 146.8 (C-3), 158.4 (C-
6), 159.9 (C-7a), 162.3 (d, "Jric = 243.3 Hz, C-3"), 163.8 (2-CONH), 200.8 (5-CO). C-2 not
observed. vmax (ATR)/cm™! 3425 (N-H amide), 3305 (N-H amine), 2923 (C-H aromatic), 2852
(C-H alkane), 1692 (C=0O carbonyl), 1644 (C=0 amide), 1576 (C=C aromatic), 1461 (-C-H
bending), 1249 (C-N aromatic), 1230 (C-F), 1028 (C-N aliphatic), 783 (C-Cl). m/z (ESI"): 506
(*’CIMNa’, 35%), 504 (**CIMNa‘, 100%). HRMS (ESI") found (*’CIMNa‘): 506.0884
C25H213"CIFN3NaO:S requires 506.0898. Found (**CIMNa"): 504.0904 C2sH»1*>CIFN3NaO,S
requires 504.0919.
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3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(3-(4''-fluorophenyl)propanoyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 19k

The reaction was carried out following General Procedure E using ketone 17k (32.0 mg, 0.07
mmol), 10% palladium on carbon (6.4 mg) in dry THF (5 mL) for 72 h to give the title
compound 19k (20.0 mg, 63%) as a yellow solid. m.p. 200-202 °C. éu (400 MHz, (CD3),SO)
2.25 (3H, s, 2'-CH3), 2.73 (3H, s, 6-CH3), 2.98 (2H, t, J = 7.5 Hz, 5-COCH>CH>), 3.42 (2H, t,
J =17.5 Hz, 5-COCH.CH>»), 7.14 (2H, t, J = 8.9 Hz, H-3" and H-5"), 7.25 (1H, t, J = 7.7 Hz,
H-5"), 7.29 (1H, dd, J = 7.7, 1.4 Hz, H-6"), 7.33-7.38 (3H, m, H-4', H-2" and H-6"), 7.41 (2H,
brs, NH»), 9.05 (1H, s, H-4), 9.45 (1H, br s, NH). ¢ (100 MHz, (CDs)2S0) 15.4 (2'-CHj3), 24.9
(6-CH3), 28.8 (5-COCH2CH2>), 42.1 (5-COCH2CH>), 96.1 (C-2), 115.0 (d, “Jrc = 20.8 Hz, C-
3"and C-5"), 123.7 (C-3a), 126.2 (C-6"), 126.6 (C-4"), 126.7 (C-5"), 128.3 (C-5), 130.2 (d, *Jr1c
= 8.0 Hz, C-2" and C-6"), 132.2 (C-4), 132.5 (C-2"), 133.6 (C-3"), 137.2 (d, “Jpic = 2.7 Hz, C-
1"), 138.0 (C-1"), 146.9 (C-3), 158.4 (C-6), 159.9 (C-7a), 160.7 (d, 'Jrc = 243.2 Hz, C-4"),
163.8 (2-CONH), 201.0 (5-CO). Vmax (ATR)/cm ! 3427 (N-H amide), 3328 (N-H amine), 2921
(C-H aromatic), 2855 (C-H alkane), 1688 (C=0 carbonyl), 1644 (C=0O amide), 1578 (C=C
aromatic), 1430 (-C-H bending), 1250 (C-N aromatic), 1213 (C-F), 1066 (C-N aliphatic), 781
(C-Cl). m/z (ESI'): 506 (*’CIMNa*, 40%), 504 (**CIMNa‘, 100%). HRMS (ESI") found
(*’CIMNa"): 506.0893 C2sH21>’CIFN3NaO:S requires 506.0898. Found (**CIMNa‘): 504.0923
C25H2133CIFN3NaOsS requires 504.0919.
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3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(3-(2''-chlorophenyl)propanoyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 191

The reaction was carried out following General Procedure E using ketone 171 (29.0 mg, 0.06
mmol), 10% palladium on carbon (5.8 mg) in dry methanol (5 mL) for 72 h to give the title
compound 191 (12.0 mg, 41%) as a yellow solid. m.p. > 230 °C. du (400 MHz, (CD3).SO) 2.23
(3H, s, 2'-CH3), 2.74 (3H, s, 6-CH3), 3.08 (2H, t, J = 7.6 Hz, 5-COCH2CH>»), 3.41 (2H, t, J =
7.6 Hz, 5-COCH>CH>»), 7.23 (1H, t, J = 7.8 Hz, H-5"), 7.26-7.36 (4H, m, H-4', H-4", H-5" and
H-6"), 7.40 (2H, br s, NH»), 7.45 (2H, dd, J = 7.7, 1.5 Hz, H-3" and H-6"), 9.06 (1H, s, H-4),
9.44 (1H, br s, NH). 6c (100 MHz, (CDs3).SO) 15.5 (2'-CHs), 25.0 (6-CH3), 27.4 (5-
COCH2CH>), 40.1 (5-COCH2CH>), 96.0 (C-2), 123.7 (C-3a), 126.2 (C-6"), 126.6 (C-4"), 126.7
(C-5"), 127.4 (C-5"), 128.1 (C-4"), 128.4 (C-5), 129.2 (C-3"), 130.7 (C-6"), 132.3 (C-4), 132.6
(C-2"), 133.0 (C-2"), 133.6 (C-3"), 138.0 (C-1"), 138.4 (C-1"), 147.0 (C-3), 158.5 (C-6), 160.0
(C-7a), 163.8 (2-CONH), 200.5 (5-CO). Vmax (ATR)/cm™! 3424 (N-H amide), 3320 (N-H
amine), 2919 (C-H aromatic), 2850 (C-H alkane), 1691 (C=0O carbonyl), 1643 (C=0 amide),
1575 (C=C aromatic), 1459 (-C-H bending), 1248 (C-N aromatic), 1070 (C-N aliphatic), 783
(C-Cl), 745 (C-CI). m/z (ESI"): 524 (*’CI:MNa‘, 13%), 522 (*’CI**CIMNa‘, 65%), 520
(*CI;MNa*, 100%). HRMS (ESI") found (*’ClaMNa®): 524.0559 CasH21>’C1oN3NaO,S
requires 524.0579. Found (PCI’’CIMNa‘): 522.0576 CaosHaiPCIP’CIN3NaO,S  requires
522.0599. Found (**Cl,MNa*): 520.0616 C25H21°>°C1.N3NaO,S requires 520.0624.
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3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(3-(3''-chlorophenyl)propanoyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 19m

The reaction was carried out following General Procedure E using ketone 17m (36.0 mg, 0.08
mmol), 10% palladium on carbon (8.0 mg) in dry methanol (4 mL) and THF (1 mL) for 48 h
to give the title compound 19m (36.0 mg, quant.) as a yellow solid. m.p. 161-163 °C. du (400
MHz, (CDs).SO) 2.24 (3H, s, 2'-CHs), 2.71 (3H, s, 6-CH3), 2.98 (2H, t, J = 7.5 Hz, 5-
COCH2CH>), 3.43 (2H, t,J = 7.5 Hz, 5-COCH:CH>), 7.16 (1H, t, J = 7.3 Hz, H-5"), 7.21 (1H,
d, J =73 Hz, H-6"), 7.26 (1H, d, J = 7.3 Hz, H-4"), 7.27-7.29 (1H, m, H-4"), 7.28 (2H, br s,
NH), 7.33 (1H, t,J = 7.5 Hz, H-5"), 7.38-7.40 (2H, m, H-2" and H-6"), 8.98 (1H, s, H-4), 9.45
(1H, br s, NH). dc (100 MHz, (CD3)2S0O) 15.4 (2'-CH3), 24.9 (6-CHz3), 29.3 (5-COCH2CH>),
41.7 (5-COCH:>CH»), 124.1 (C-3a), 125.9 (C-4', C-6' and C-6"), 126.5 (C-5"), 127.2 (C-4"),
128.0 (C-5), 128.3 (C-2"), 130.1 (C-5"), 131.9 (C-4), 132.7 (C-3"), 133.0 (C-2"), 133.4 (C-3"),
138.2 (C-1"), 143.8 (C-1"), 145.2 (C-3), 157.6 (C-6), 160.0 (C-7a), 164.2 (2-CONH), 200.9 (5-
CO). C-2 not observed. Vmax (ATR)/cm™! 3424 (N-H amide), 3318 (N-H amine), 2924 (C-H
aromatic), 2853 (C-H alkane), 1684 (C=0 carbonyl), 1649 (C=0 amide), 1575 (C=C aromatic),
1460 (-C-H bending), 1249 (C-N aromatic), 1063 (C-N aliphatic), 784 (C-Cl), 699 (C-Cl). m/z
(ESTY): 524 (*’CIhMNa", 10%), 522 (*’CI¥CIMNa’*, 60%), 520 (**C,bMNa", 100%). HRMS
(EST") found (*’CI.MNa"): 524.0568 CasH21>’CLLN3NaO,S requires 524.0579. Found
(*CI’CIMNa’"): 522.0591 CasHa1*>CIP7CIN3NaO:S requires 522.0599. Found (**Cl.MNa*):
520.0614 C25H21*°C1aN3NaO:S requires 520.0624.

S68



3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(3-(4''-chlorophenyl)propanoyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 19n

The reaction was carried out following General Procedure E using ketone 17n (38.0 mg, 0.08
mmol), 10% palladium on carbon (7.6 mg) in dry methanol (5 mL) for 72 h to give the title
compound 19n (38.0 mg, quant.) as a yellow solid. m.p. 224-226 °C. ou (400 MHz, (CD3),SO)
2.23 (3H, s, 2'-CH3), 2.71 (3H, s, 6-CH3), 2.97 (2H, t, J = 7.5 Hz, 5-COCH>CH>), 3.41 (2H, t,
J=17.5Hz, 5-COCH.CH>»), 7.23 (1H, t, J = 7.8 Hz, H-5"), 7.28 (1H, dd, J = 7.8, 1.4 Hz, H-6"),
7.32-7.37 (5H, m, H-4', H-3" and H-5", H-2" and H-6"), 7.39 (2H, br s, NH>), 9.03 (1H, s, H-
4), 9.44 (1H, br s, NH). 6c (100 MHz, (CD;)SO) 15.4 (2'-CHs), 24.9 (6-CHs), 28.9 (5-
COCH2CH»), 41.8 (5-COCH,CH>), 96.1 (C-2), 123.7 (C-3a), 126.2 (C-6"), 126.6 (C-4"), 126.7
(C-5"), 128.2 (C-3" and C-5"), 128.3 (C-5), 130.3 (C-2" and C-6"), 130.3 (C-4"), 132.2 (C-4),
132.5 (C-2"), 133.6 (C-3"), 138.0 (C-1"), 140.2 (C-1"), 146.9 (C-3), 158.4 (C-6), 159.9 (C-7a),
163.8 (2-CONH), 200.9 (5-CO). Vmax (ATR)/cm 13431 (N-H amide), 3329 (N-H amine), 2927
(C-H aromatic), 2854 (C-H alkane), 1687 (C=0 carbonyl), 1651 (C=0 amide), 1579 (C=C
aromatic), 1427 (-C-H bending), 1250 (C-N aromatic), 1067 (C-N aliphatic), 782 (C-Cl), 753
(C-CI). m/z (ESI"): 524 ("CI:MNa", 5%), 522 (’CI*CIMNa’", 20%), 520 (**C.MNa", 33%),
480 (100%). HRMS (ESI") found (*’Cl:MNa*): 524.0574 CasH21*’CL1aN3NaO,S requires
524.0579. Found (**CIF7CIMNa‘): 522.0587 CasH2i¥CIP’CIN3NaO.S requires 522.0599.
Found (**C1:MNa®): 520.0610 C2sH21*°C1N3NaOsS requires 520.0624.
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3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(1-hydroxy-3-(3''-hydroxyphenyl)propyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 190

The reaction was carried out following General Procedure D using MOM-protected
thienopyridine 19g (11.0 mg, 0.02 mmol) and 6 M HCI (1.0 mL) in methanol (1.0 mL) for 24
h to give the title compound 190 (10.0 mg, quant.) as a yellow solid. m.p. 180-182 °C. 6u (400
MHz, (CDs).SO) 2.23 (3H, s, 2'-CHs), 2.71 (3H, s, 6-CH3), 2.88 (2H, t, J = 7.6 Hz, 5-
COCH2CH>), 3.37 (2H, t, J = 7.6 Hz, 5-COCH2CH>), 6.60 (1H, dd, J = 7.6, 1.8 Hz, H-4"),
6.68 (1H, d, J = 1.8 Hz, H-2"), 6.70 (1H, d, J = 7.6 Hz, H-6"), 7.08 (1H, t, J = 7.6 Hz, H-5"),
7.23 (1H, t,J = 7.8 Hz, H-5"), 7.28 (1H, dd, J = 7.8, 1.5 Hz, H-6"), 7.35 (1H, dd, J = 7.8, 1.5
Hz, H-4"), 7.40 (2H, br s, NH»), 9.04 (1H, s, H-4), 9.26 (1H, br s, OH), 9.44 (1H, br s, NH). é¢
(100 MHz, (CD3)SO) 15.5 (2'-CH3), 24.9 (6-CH3), 29.7 (5-COCH:CH»), 42.0 (5-
COCH:CH3), 96.0 (C-2), 112.9 (C-4"), 115.3 (C-2"), 119.0 (C-6"), 123.7 (C-3a), 126.2 (C-6"),
126.6 (C-4"), 126.7 (C-5"), 128.4 (C-5), 129.3 (C-5"), 132.1 (C-4), 132.6 (C-2"), 133.6 (C-3"),
138.1 (C-1"), 142.4 (C-1"), 146.9 (C-3), 157.4 (C-3"), 158.5 (C-6), 159.9 (C-7a), 163.8 (2-
CONH), 201.1 (5-CO). Vmax (ATR)/cm ™! 3320 (very broad N-H amide, O-H alcohol, and N-H
amine), 2971 (C-H aromatic), 2845 (C-H alkane), 1739 (C=0O carbonyl), 1683 (C=0 amide),
1579 (C=C aromatic), 1462 (-C-H bending), 1231 (C-N aromatic), 1071 (C-N aliphatic), 781
(C-Cl). m/z (ESI'): 504 (*’CIMNa*, 40%), 502 (**CIMNa*, 100%). HRMS (ESI") found
(*’CIMNa"): 504.0914 C2sH22*’CIN3NaOsS requires 504.0942. Found (**CIMNa®): 502.0963
C25H22*°CIN3NaOsS requires 502.0963.
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(E)-3-Amino-5-(1-hydroxy-3-(3''-methoxyphenyl)allyl)-6-methyl-N-phenylthieno[2,3-

b]pyridine-2-carboxamide 20a

The reaction was carried out following General Procedure F using ketone 14a (20.0 mg, 0.04
mmol), NaBH4 (1.7 mg, 0.04 mmol), and anhydrous CeCls (10.8 mg, 0.04 mmol) in dry 2:1
THF:MeOH (5 mL) for 10 min to give the title compound 20a (10.0 mg, 50%) as a yellow
solid. m.p. decomp. on (400 MHz, (CD3),S0) 2.66 (3H, s, 6-CH3), 3.75 (3H, s, 3"-OCH3), 5.51-
5.54 (1H, m, CHOH), 5.87 (1H, d, J = 3.9 Hz, CHOH), 6.45 (1H, dd, J = 15.8, 6.0 Hz, 5-
CHOHCHCH), 6.66 (1H, d, J = 15.8 Hz, 5-CHOHCHCH), 6.81 (1H, dd, J = 8.0, 2.6 Hz, H-
4", 7.01-7.08 (3H, m, H-4', H-2" and H-6"), 7.23 (1H, t,J = 7.6 Hz, H-5"), 7.31 2H, t,J = 7.6
Hz, H-3' and H-5'"), 7.42 (2H, br s, NH>), 7.68 (2H, d, J = 7.6 Hz, H-2' and H-6"), 8.55 (1H, s,
H-4), 9.36 (1H, br s, NH). dc¢ (100 MHz, (CD3).SO) 22.6 (6-CHs), 55.0 (3"-OCH3), 69.6 (5-
CHOH), 95.8 (C-2), 111.5 (C-2"), 113.5(C-4"), 119.0 (C-6"), 121.1 (C-4"), 124.5 (C-3a), 128.3
(C-2" and C-6'), 128.4 (C-3' and C-5"), 128.8 (C-4), 129.4 (5-CHOHCHCH), 129.6 (C-5"),
131.8 (5-CHOHCHCH), 134.1 (C-5), 137.9 (C-1"), 139.0 (C-1"), 147.4 (C-3), 156.6 (C-7a),
157.3 (C-6), 159.5 (C-3"), 164.1 (2-CONH). Vmax (ATR)/cm™' 3424 (N-H amide), 3328 (O-H
alcohol, N-H amine), 2921 (C-H aromatic), 2853 (C-H alkane), 1590 (C=0 amide), 1525 (C=C
aromatic), 1437 (-C-H bending), 1254 (C-N aromatic), 1154 (C-O ether), 1037 (C-N aliphatic).
m/z (ESI"): 468 (MNa', 100%). HRMS (ESI") found (MNa"): 468.1338 C»sH23N3NaOsS
requires 468.1352.

(E)-3-Amino-5-(1-hydroxy-3-(3''-methoxyphenyl)allyl)-6-methyl-N-(o-tolyl)thieno[2,3-
b]pyridine-2-carboxamide 20b

The reaction was carried out following General Procedure F using ketone 14b (34.0 mg, 0.07

mmol), NaBH4 (2.8 mg, 0.07 mmol), and anhydrous CeCls (20.0 mg, 0.08 mmol) in dry 2:1
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THF:MeOH (3 mL) for 10 min to give the title compound 20b (24.0 mg, 71%) as a yellow
solid. m.p. decomp. ou (400 MHz, (CD3),S0O) 2.22 (3H, s, 2'-CH3), 2.66 (3H, s, 6-CH3), 3.75
(3H, s, 3"-OCHa3), 5.52-5.54 (1H, m, CHOH), 5.87 (1H, d, J = 3.9 Hz, CHOH), 6.45 (1H, dd,
J=15.8, 6.0 Hz, 5-CHOHCHCH), 6.65 (1H, d, J = 15.8 Hz, 5-CHOHCHCH), 6.81 (1H, dd,
J =18.0,2.6 Hz, H-4"), 7.01-7.04 (2H, m, H-2" and H-6"), 7.14-7.32 (7H, m, H-3', H-4', H-5',
H-5", H-6' and NH>), 8.53 (1H, s, H-4), 9.05 (1H, br s, NH). dc (100 MHz, (CD3)>S0O) 17.9 (2'-
CH>), 22.6 (6-CH3), 55.0 (3"-OCH3), 69.6 (5-CHOH), 96.2 (C-2), 111.5 (C-2"), 113.5 (C-4"),
119.0 (C-6"), 124.6 (C-3a), 125.8 and 125.9 (C-4' and C-5'"), 126.9 (C-6"), 128.7 (C-4), 129.4
(5-CHOHCHCH), 129.6 (C-5"), 130.1 (C-3"), 131.8 (5-CHOHCHCH), 133.9 (C-2'), 134.1 (C-
5), 136.5 (C-1"), 137.9 (C-1"), 146.7 (C-3), 156.6 (C-7a), 157.1 (C-6), 159.5 (C-3"), 164.0 (2-
CONH). Vimax (ATR)/cm ™! 3447 (N-H amide), 3319 (O-H alcohol, N-H amine), 2919 (C-H
aromatic), 2834 (C-H alkane), 1592 (C=0 amide), 1510 (C=C aromatic), 1413 (-C-H bending),
1245 (C-N aromatic), 1153 (C-O ether), 1035 (C-N aliphatic). m/z (ESI"): 482 (MNa", 100%).
HRMS (ESI") found (MNa"): 482.1499 C»sH2sN3NaO3S requires 482.15009.

(E)-3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(1-hydroxy-3-(3''-methoxyphenyl)allyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 20c¢

The reaction was carried out following General Procedure F using ketone 14¢ (20.0 mg, 0.04
mmol), NaBH4 (1.5 mg, 0.04 mmol), and anhydrous CeCls (12.3 mg, 0.05 mmol) in dry 2:1
THF:MeOH (5 mL) for 10 min to give the title compound 20c (18.0 mg, 90%) as a yellow
solid. m.p. decomp. ou (400 MHz, (CD3).S0) 2.23 (3H, s, 2'-CH3), 2.66 (3H, s, 6-CH3), 3.75
(3H, s, 3"-OCH3), 5.52-5.54 (1H, m, CHOH), 5.88 (1H, d, J = 3.9 Hz, CHOH), 6.44 (1H, dd,
J=15.8, 6.0 Hz, 5-CHOHCHCH), 6.65 (1H, d, J = 15.8 Hz, 5-CHOHCHCH), 6.81 (1H, dd,
J=28.0,2.6 Hz, H-4"), 7.01-7.04 (2H, m, H-2" and H-6"), 7.20-7.29 (3H, m, H-5', H-5" and H-
6'), 7.33-7.35 (3H, m, H-4' and NH>»), 8.54 (1H, s, H-4), 9.33 (1H, br s, NH). &c (100 MHz,
(CD3)2S0) 15.5 (2'-CHy), 22.6 (6-CH3), 55.0 (3"-OCH3), 69.6 (5-CHOH), 95.6 (C-2), 111.5
(C-2"),113.5(C-4"), 119.0 (C-6"), 124.5 (C-3a), 126.2 (C-6"), 126.6 (C-4"), 126.7 (C-5"), 128.8
(C-4), 129.4 (5-CHOHCHCH), 129.6 (C-5"), 131.8 (5-CHOHCHCH), 132.5 (C-2"), 133.6 (C-
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3"), 134.2 (C-5), 137.9 (C-1"), 138.2 (C-1"), 147.2 (C-3), 156.7 (C-7a), 157.3 (C-6), 159.5 (C-
3"), 164.2 (2-CONH). Vmax (ATR)/cm ™! 3413 (N-H amide), 3291 (O-H alcohol, N-H amine),
2924 (C-H aromatic), 2861 (C-H alkane), 1577 (C=0 amide), 1508 (C=C aromatic), 1431 (-C-
H bending), 1256 (C-N aromatic), 1154 (C-O ether), 1038 (C-N aliphatic), 775 (C-Cl). m/z
(EST"): 518 ((’CIMNa‘, 40%), 516 (**CIMNa‘*, 100%). HRMS (ESI*) found (*’CIMNa"):
518.1125 Cz6H24*’CIN3NaO3S  requires 518.1099. Found (¥CIMNa‘): 516.1118
C26H24>>CIN3NaOs3S requires 514.1119.

(E)-3-Amino-5-(1-hydroxy-3-(3''-methoxyphenyl)allyl)-6-methyl-N-(naphthalen-1'-
yDthieno[2,3-b]pyridine-2-carboxamide 20d

The reaction was carried out following General Procedure F using ketone 14d (50.0 mg, 0.10
mmol), NaBH4 (4.0 mg, 0.10 mmol), and anhydrous CeCls (27.0 mg, 0.10 mmol) in dry 2:1
THF:MeOH (5 mL) for 10 min to give the title compound 20d (20.0 mg, 40%) as a yellow
solid. m.p. decomp. &1 (400 MHz, (CD3)2S0) 2.67 (3H, s, 6-CH3), 3.75 (3H, s, 3"-OCH3), 5.51-
5.54 (1H, m, CHOH), 5.88 (1H, d, J = 3.9 Hz, CHOH), 6.46 (1H, dd, J = 15.8, 6.0 Hz, 5-
CHOHCHCH), 6.67 (1H, d, J = 15.8 Hz, 5-CHOHCHCH), 6.82 (1H, dd, J = 8.0, 2.6 Hz, H-
4™, 7.02-7.05 (2H, m, H-2" and H-6"), 7.24 (1H, t, J = 7.7 Hz, H-5"), 7.34 (2H, br s, NH>),
7.52-7.56 (4H, m, 4 x Ar-CH), 7.84-7.86 (1H, m, Ar-CH), 7.91-7.98 (2H, m, 2 x Ar-CH), 8.55
(1H, s, H-4), 9.64 (1H, br s, NH). 8¢ (100 MHz, (CD3)2S0O) 22.6 (6-CH3), 55.0 (3"-OCH3), 69.6
(5-CHOH), 96.0 (C-2), 111.5 (C-2"), 113.6 (C-4"), 119.0 (C-6"), 123.5 (Ar-CH), 123.9 (C-3a),
124.3 (Ar-CH), 125.5 (Ar-CH), 125.85 (Ar-CH), 125.94 (Ar-CH), 126.2 (Ar-CH), 128.0 (Ar-
CH), 128.8 (C-4), 129.4 (5-CHOHCHCH), 129.6 (C-5"), 129.7 (Ar-C), 131.8 (5-
CHOHCHCH), 133.7 (C-1"), 134.0 (Ar-C), 134.1 (C-5), 137.9 (C-1"), 147.1 (C-3), 156.7 (C-
7a), 157.2 (C-6), 159.5 (C-3"), 164.9 (2-CONH). Vmax (ATR)/cm™! 3332 (O-H alcohol, N-H
amine, N-H amide), 2964 (C-H aromatic), 2853 (C-H alkane), 1591 (C=0 amide), 1524 (C=C
aromatic), 1437 (-C-H bending), 1255 (C-N aromatic), 1155 (C-O ether), 1038 (C-N aliphatic).
m/z (ESI"): 518 (MNa", 100%). HRMS (ESI") found (MNa"): 518.1498 C29H2sN3NaOsS
requires 518.1498.
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(E)-3-Amino-5-(1-hydroxy-3-(3''-methoxyphenyl)allyl)-/NV-(4'-methoxyphenyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 20e

The reaction was carried out following General Procedure F using ketone 14e (20.0 mg, 0.04
mmol), NaBH4 (1.6 mg, 0.04 mmol), and anhydrous CeCls (11.0 mg, 0.05 mmol) in dry 2:1
THF:MeOH (2 mL) for 10 min to give the title compound 20e (4.0 mg, 20%) as a yellow solid.
m.p. decomp. ou (400 MHz, (CD3)2S0) 2.65 (3H, s, 6-CH3), 3.74 (3H, s, 4'-OCH3), 3.75 (3H,
s, 3"-OCH3), 5.51-5.53 (1H, m, CHOH), 5.86 (1H, d, J = 3.8 Hz, CHOH), 6.45 (1H, dd, J =
15.8, 6.0 Hz, 5-CHOHCHCH), 6.66 (1H, d, J = 15.8 Hz, 5-CHOHCHCH), 6.81 (1H, dd, J =
8.0, 2.6 Hz, H-4"), 6.89 (2H, d, J = 9.0 Hz, H-3" and H-5"), 7.01-7.04 (2H, m, H-2" and H-6"),
7.23 (1H, t, J = 7.6 Hz, H-5"), 7.36 (2H, br s, NH>), 7.56 (2H, d, J = 9.0 Hz, H-2' and H-6"),
8.53 (1H, s, H-4),9.25 (1H, br s, NH). ¢ (100 MHz, (CD3)2S0) 22.6 (6-CH3), 55.0 (3"-OCH3),
55.1 (4'-OCH3), 69.6 (5-CHOH), 95.9 (C-2), 111.5 (C-2"), 113.46 and 113.52 (C-4", C-3' and
C-5"), 119.0 (C-6"), 122.9 (C-2' and C-6"), 124.4 (C-3a), 128.6 (C-4), 129.4 (5-CHOHCHCH),
129.6 (C-5"), 131.8 (5-CHOHCHCH), 131.9 (C-1"), 134.1 (C-5), 137.9 (C-1"), 146.9 (C-3),
155.4 (C-4"), 156.5 (C-7a), 157.2 (C-6), 159.5 (C-3"), 163.9 (2-CONH). Vmax (ATR)/cm ! 3449
(N-H amide), 3319 (O-H alcohol, N-H amine), 2922 (C-H aromatic), 2851 (C-H alkane), 1592
(C=0 amide), 1509 (C=C aromatic), 1413 (-C-H bending), 1245 (C-N aromatic), 1156 (C-O
ether), 1035 (C-N aliphatic). m/z (ESI'): 498 (MNa', 100%). HRMS (ESI") found (MNa"):
498.1448 C26H25N3NaO4S requires 498.1458.

(E)-3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(1-hydroxy-3-(2''-methoxyphenyl)allyl)-6-
methylthieno[2,3-b]pyridine-2-carboxamide 21f

The reaction was carried out following General Procedure F using ketone 17f (30.0 mg, 0.06

mmol), NaBH4 (2.3 mg, 0.06 mmol), and anhydrous CeCls (16.5 mg, 0.07 mmol) in dry 2:1
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THF:MeOH (2 mL) for 15 min to give the title compound 21f (30.0 mg, quant.) as a yellow
solid. m.p. 170-172 °C. du (400 MHz, (CDs).SO) 2.23 (3H, s, 2'-CH3), 2.65 (3H, s, 6-CH3),
3.80 (3H, s, 2"-OCH3), 5.52 (1H, t, J = 3.8 Hz, 5-CHOH), 5.86 (1H, d, J = 3.8 Hz, 5-CHOH),
6.39 (1H, dd, J = 16.0, 6.0 Hz, 5-CHOHCHCH), 6.90 (1H, t, J = 7.7 Hz, H-5"), 6.95 (1H, d, J
=16.0 Hz, 5S-CHOHCHCH), 7.00 (1H, d, J = 7.7 Hz, H-3"), 7.20-7.29 (3H, m, H-4", H-5' and
H-6"), 7.34 (1H, dd, J = 7.9, 1.6 Hz, H-4"), 7.35 (2H, br s, NH>), 7.49 (1H, t, / = 1.6 Hz, H-6"),
8.54 (1H, s, H-4), 9.32 (1H, br s, NH). oc (100 MHz, (CD3)2SO) 15.4 (2'-CHz), 22.6 (6-CH3),
55.4 (2"-OCH3), 70.1 (5-CHOH), 95.5 (C-2), 111.3 (C-3"), 120.5 (C-5"), 124.1 (5-
CHOHCHCH), 124.5 (C-3a), 125.0 (C-1"), 126.2 (C-6'), 126.6 (C-4' and C-6"), 126.7 (C-5"),
128.7 (C-4"), 128.8 (C-4), 131.7 (5-CHOHCHCH), 132.5 (C-2"), 133.6 (C-3"), 134.3 (C-5),
138.2 (C-1"), 147.2 (C-3), 156.3 (C-2"), 156.7 (C-7a), 157.3 (C-6), 164.2 (2-CONH). Vmax
(ATR)/ecm ! 3425 (N-H amide), 3361 (O-H alcohol, N-H amine), 2923 (C-H aromatic), 2854
(C-H alkane), 1731 (C=0 amide), 1574 (C=C aromatic), 1461 (-C-H bending), 1243 (C-N
aromatic), 1125 (C-O ether), 1024 (C-N aliphatic), 748 (C-Cl). m/z (ESI?): 518 (*’CIMNa",
40%), 516 (*CIMNa’, 100%). HRMS (ESI") found (*’CIMNa"): 518.1097
C26H24’’CIN3NaOsS requires 518.1099. Found (**CIMNa‘): 516.1125 CasH24>CIN3;NaOsS
requires 516.1119.

(E)-3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(1-hydroxy-3-(3''-
(methoxymethoxy)phenyl)allyl)-6-methylthieno[2,3-b]|pyridine-2-carboxamide 21g

The reaction was carried out following General Procedure F using ketone 17g (50.0 mg, 0.10
mmol), NaBH4 (3.6 mg, 0.10 mmol), and anhydrous CeCls (26.0 mg, 0.10 mmol) in dry 2:1
THF:MeOH (4 mL) for 15 min to give the title compound 21g (45.0 mg, 90%) as a yellow
solid. m.p. 142-144 °C. du (400 MHz, (CDs).SO) 2.23 (3H, s, 2'-CH3), 2.66 (3H, s, 6-CH3),
3.36 (3H, s, MOMCH3), 5.19 (2H, s, MOMCH>), 5.53 (1H, t, J = 4.4 Hz, 5-CHOH), 5.88 (1H,
d, J = 4.4 Hz, 5-CHOH), 6.42 (1H, dd, J = 16.0, 6.0 Hz, 5-CHOHCHCH), 6.65 (1H, d, J =
16.0 Hz, 5-CHOHCHCH), 6.90 (1H, dd, J = 8.1, 1.6 Hz, H-4"), 7.08-7.10 (2H, m, H-2" and
H-6"), 7.22 (1H, t,J= 7.8 Hz, H-5"), 7.25 (1H, t, J= 8.1 Hz, H-5"), 7.28 (1H, d, J = 7.8 Hz, H-
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6'), 7.33-7.35 (3H, m, H-4' and NH>»), 8.52 (1H, s, H-4), 9.33 (1H, br s, NH). &c (100 MHz,
(CD3)2S0) 15.4 (2'-CH3), 22.6 (6-CH3), 55.5 (MOMCH3), 69.6 (5-CHOH), 93.8 (MOMCH>),
95.6 (C-2), 113.8 (C-2"), 115.5 (C-4"), 120.1 (C-6"), 124.5 (C-3a), 126.2 (C-6"), 126.5 (C-4"),
126.7 (C-5"), 128.8 (C-4), 129.2 (5-CHOHCHCH), 129.6 (C-5"), 131.9 (5-CHOHCHCH),
132.5 (C-2"), 133.6 (C-3"), 134.1 (C-5), 137.9 (C-1"), 138.2 (C-1"), 147.2 (C-3), 156.7 (C-7a),
157.0 (C-3"), 157.3 (C-6), 164.2 (2-CONH). Vmax (ATR)/cm™" 3430 (N-H amide), 3319 (O-H
alcohol, N-H amine), 2923 (C-H aromatic), 2853 (C-H alkane), 1737 (C=0 amide), 1589 (C=C
aromatic), 1506 (-C-H bending), 1253 (C-N aromatic), 1150 (C-O ether), 1079 (C-N aliphatic),
787 (C-Cl). m/z (ESI"): 548 (*’CIMNa*, 43%), 546 (**CIMNa*, 100%). HRMS (ESI") found
(*’CIMNa"): 548.1185 C27H26°’CIN3NaO4S requires 548.1205. Found (*>*CIMNa"): 546.1215
C27H26> CIN3NaO4S requires 546.1225.

(E)-3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(1-hydroxy-3-(2''-
(trifluoromethyl)phenyl)allyl)-6-methylthieno(2,3-b]pyridine-2-carboxamide 21h

o OH NH, 23
g cF, - SNTS T
The reaction was carried out following General Procedure F using ketone 17h (31.0 mg, 0.06
mmol), NaBH4 (2.2 mg, 0.06 mmol), and anhydrous CeCl; (16.0 mg, 0.06 mmol) in dry 2:1
THF:MeOH (3 mL) for 15 min to give the title compound 21h (24.0 mg, 77%) as a yellow
solid. m.p. 200-202 °C. du (400 MHz, (CDs).SO) 2.23 (3H, s, 2'-CH3), 2.67 (3H, s, 6-CH3),
5.60 (1H, t, J = 4.5 Hz, 5-CHOH), 6.03 (1H, d, J = 4.5 Hz, 5-CHOH), 6.53 (1H, dd, J = 16.0,
5.9 Hz, 5-CHOHCHCH), 7.00 (1H, d, J = 16.0 Hz, 5-CHOHCHCH), 7.22 (1H, t, J = 7.8 Hz,
H-5"), 7.28 (1H, dd, J = 7.8, 1.4 Hz, H-6'), 7.33-7.35 (3H, m, H-4' and NH>), 7.46 (1H, t, J =
7.5 Hz, H-4"), 7.63 (1H, t, J = 7.5 Hz, H-5"), 7.71 (1H, d, J = 7.5 Hz, H-3"), 7.84 (1H, d, J =
7.5 Hz, H-6"), 8.53 (1H, s, H-4), 9.33 (1H, br s, NH). &c (100 MHz, (CD3).SO) 15.4 (2'-CH3),
22.4 (6-CH3), 69.5 (5-CHOH), 95.6 (C-2), 124.3 (C-3a), 124.4 (5-CHOHCHCH), 125.7 (q,
Jrc =52 Hz, C-3"), 126.2 (C-6"), 126.3 (q, “Jrc = 33.1 Hz, C-2"), 126.5 (C-4'), 126.7 (C-5"),
127.7 (C-4"), 127.8 (C-6"), 128.9 (C-4), 132.5 (C-2"), 132.7 (C-5"), 133.6 (C-3"), 133.7 (C-5),
135.2 (q, *Jrc = 5.2 Hz, C-1"), 136.2 (5-CHOHCHCH), 138.2 (C-1"), 147.0 (q, "Jric = 279.2
Hz, CF3), 147.2 (C-3), 156.8 (C-7a), 157.4 (C-6), 164.2 (2-CONH). Vimax (ATR)/cm ™! 3445 (N-
H amide), 3343 (O-H alcohol, N-H amine), 2925 (C-H aromatic), 2856 (C-H alkane), 1714
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(C=0 amide), 1605 (C=C aromatic), 1462 (-C-H bending), 1312 (C-F), 1260 (C-N aromatic),
1060 (C-N aliphatic), 763 (C-Cl). m/z (ESI"): 556 (*’CIMNa’*, 40%), 554 (**CIMNa*, 100%).
HRMS (ESI") found (*’CIMNa*): 556.0872 Ca6H21*’CIF3N3NaO»S requires 556.0867. Found
(>>CIMNa"): 554.0880 C26H21*CIF3N3NaO,S requires 554.0887.

(E)-3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(3-(2''-fluorophenyl)-1-hydroxyallyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 21i

The reaction was carried out following General Procedure F using ketone 17i (35.0 mg, 0.07
mmol), NaBH4 (2.8 mg, 0.07 mmol), and anhydrous CeCls (20.0 mg, 0.08 mmol) in dry 2:1
THF:MeOH (4 mL) for 15 min to give the title compound 21i (34.0 mg, 97%) as a yellow solid.
m.p. 207-209 °C. 6u (400 MHz, (CD3)2S0O) 2.23 (3H, s, 2'-CH3), 2.67 (3H, s, 6-CH3), 5.58 (1H,
t,J =4.5 Hz, 5-CHOH), 5.95 (1H, d, J = 4.5 Hz, 5-CHOH), 6.55 (1H, dd, J = 16.0, 5.9 Hz, 5-
CHOHCHCH), 6.85 (1H, d, J = 16.0 Hz, 5-CHOHCHCH), 7.17 (1H, t, J = 7.3 Hz, H-5"),
7.19-7.21 (1H, m, H-3"), 7.22 (1H, t, J = 7.8 Hz, H-5"), 7.27-7.33 (3H, m, H-4', H-4", H-0"),
7.35 (2H, br s, NH>), 7.65 (1H, td, J = 7.7, 1.6 Hz, H-6"), 8.53 (1H, s, H-4), 9.33 (1H, br s,
NH). 8¢ (100 MHz, (CD3)2S0) 15.5 (2'-CH3), 22.6 (6-CH3), 69.6 (5-CHOH), 95.6 (C-2), 115.7
(d, °Jrc=21.9 Hz, C-3"), 121.1 (d, *Jrc = 3.7 Hz, 5S-CHOHCHCH), 124.0 (d, *Jrc = 12.1 Hz,
C-1"), 124.5 (C-3a), 124.6 (d, *Jrc = 3.1 Hz, C-5"), 126.2 (C-6"), 126.5 (C-4"), 126.7 (C-5"),
127.7 (d, 3Jrc = 3.7 Hz, C-6"), 128.9 (C-4), 129.3 (d, *Jrc = 8.7 Hz, C-4"), 132.5 (C-2"), 133.6
(C-3"),133.9 (C-5), 134.3 (5-CHOHCHCH), 138.2 (C-1"), 147.2 (C-3), 156.7 (C-7a), 157.3 (C-
6), 159.6 (d, 'Jrc = 247.1 Hz, C-2"), 164.2 (2-CONH). Vmax (ATR)/cm™! 3421 (N-H amide),
3314 (O-H alcohol, N-H amine), 2924 (C-H aromatic), 2855 (C-H alkane), 1737 (C=0 amide),
1573 (C=C aromatic), 1486 (-C-H bending), 1253 (C-N aromatic), 1230 (C-F), 1030 (C-N
aliphatic), 754 (C-Cl). m/z (ESI"): 506 (*’CIMNa*, 40%), 504 (**CIMNa‘, 100%). HRMS
(EST") found (Y’CIMNa‘): 506.0881 CasHai*’CIFN3NaO2S requires 506.0898. Found
(*>*CIMNa"): 504.0910 C5H21*CIFN3NaO:S requires 504.0919.
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(E)-3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(3-(3''-fluorophenyl)-1-hydroxyallyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 21j

The reaction was carried out following General Procedure F using ketone 17j (30.0 mg, 0.06
mmol), NaBH4 (2.4 mg, 0.06 mmol), and anhydrous CeCls (17.0 mg, 0.07 mmol) in dry 2:1
THF:MeOH (2 mL) for 15 min to give the title compound 21j (25.0 mg, quant.) as a yellow
solid. m.p. 96-98 °C. du (400 MHz, (CD3).SO) 2.23 (3H, s, 2'-CH3), 2.67 (3H, s, 6-CHz3), 5.54
(1H, t, J = 4.0 Hz, 5-CHOH), 5.92 (1H, d, J = 4.0 Hz, 5-CHOH), 6.54 (1H, dd, J = 16.0, 5.7
Hz, 5-CHOHCHCH), 6.71 (1H, d, J = 16.0 Hz, 5-CHOHCHCH), 7.06 (1H, td, J = 8.3, 2.2 Hz,
H-4"), 7.22 (1H, t, J = 7.8 Hz, H-5"), 7.28 (1H, d, J = 7.8 Hz, H-6"), 7.31-7.37 (6H, m, H-2",
H-4', H-5", H-6" and NH>»), 8.52 (1H, s, H-4), 9.33 (1H, br s, NH). ¢ (100 MHz, (CD3)2SO)
15.5 (2'-CHj3), 22.6 (6-CH3), 69.5 (5-CHOH), 95.6 (C-2), 112.7 (d, °Jric=20.2 Hz, C-2"), 114.3
(d, °Jrc=20.2 Hz, C-4"), 122.8 (d, “Jric = 3.0 Hz, C-6"), 124.5 (C-3a), 126.2 (C-6"), 126.5 (C-
4", 126.7 (C-5"), 128.2 (5-CHOHCHCH), 128.9 (C-4), 130.5 (d, *Jrc = 8.3 Hz, C-5"), 132.5
(C-2"), 133.2 (5-CHOHCHCH), 133.6 (C-3"), 133.9 (C-5), 138.2 (C-1"), 139.3 (C-1"), 147.2
(C-3), 156.7 (C-7a), 157.3 (C-6), 162.5 (d, "Jric = 245.0 Hz, C-3"), 164.2 (2-CONH). Vmax
(ATR)/cm ™! 3426 (N-H amide), 3318 (O-H alcohol, N-H amine), 2923 (C-H aromatic), 2853
(C-H alkane), 1731 (C=0 amide), 1583 (C=C aromatic), 1461 (-C-H bending), 1252 (C-N
aromatic), 1230 (C-F), 1143 (C-O ether), 1071 (C-N aliphatic), 778 (C-Cl). m/z (ESI"): 506
(*’CIMNa’*, 40%), 504 (**CIMNa‘, 100%). HRMS (ESI") found (*’CIMNa‘'): 506.0893
C25H213’CIFN3NaO:S requires 506.0898. Found (**CIMNa®): 504.0911 CasH21*>CIFN3;NaO,S
requires 504.0919.
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(E)-3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(3-(4''-fluorophenyl)-1-hydroxyallyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 21k

The reaction was carried out following General Procedure F using ketone 17k (31.0 mg, 0.06
mmol), NaBH4 (2.4 mg, 0.06 mmol), and anhydrous CeCls (17.5 mg, 0.07 mmol) in dry 2:1
THF:MeOH (3 mL) for 15 min to give the title compound 21k (31.0 mg, quant.) as a yellow
solid. m.p. 190-192 °C. du (400 MHz, (CDs).SO) 2.23 (3H, s, 2'-CH3), 2.66 (3H, s, 6-CH3),
5.53 (1H, t,J = 4.8 Hz, 5-CHOH), 5.88 (1H, d, J = 4.8 Hz, 5-CHOH), 6.40 (1H, dd, J = 16.0,
6.0 Hz, 5-CHOHCHCH), 6.69 (1H, d, J = 16.0 Hz, 5-CHOHCHCH), 7.15 (2H, t, J = 8.8 Hz,
H-3"and H-5"), 7.22 (1H, t, J= 7.8 Hz, H-5"), 7.28 (1H, dd, J = 7.8, 1.4 Hz, H-6'), 7.33-7.35
(3H, m, H-4' and NH»), 7.51 (2H, dd, J = 8.8, 5.8 Hz, H-2" and H-6"), 8.54 (1H, s, H-4), 9.33
(1H, br s, NH). dc (100 MHz, (CD3)2SO) 15.4 (2'-CH3), 22.6 (6-CH3), 69.6 (5-CHOH), 95.5
(C-2), 115.4 (d, °Jpic=21.5 Hz, C-3" and C-5"), 124.5 (C-3a), 126.2 (C-6"), 126.5 (C-4"), 126.7
(C-5"), 128.3 (5-CHOHCHCH), 128.4 (d, 3Jric = 8.2 Hz, C-2" and C-6"), 128.8 (C-4), 131.4
(5-CHOHCHCH), 132.5 (C-2"), 133.1 (d, “Jrc=2.9 Hz, C-1"), 133.6 (C-3"), 134.1 (C-5), 138.2
(C-1"), 147.2 (C-3), 156.7 (C-7a), 157.3 (C-6), 161.6 (d, 'Jrc = 244.8 Hz, C-4"), 164.2 (2-
CONH). Vmax (ATR)/cm™! 3444 (N-H amide), 3332 (O-H alcohol, N-H amine), 2925 (C-H
aromatic), 2856 (C-H alkane), 1737 (C=0 amide), 1592 (C=C aromatic), 1460 (-C-H bending),
1261 (C-N aromatic), 1228 (C-F), 1059 (C-N aliphatic), 760 (C-Cl). m/z (ESI'): 506
(*’CIMNa’*, 40%), 504 (**CIMNa‘, 100%). HRMS (ESI") found (*’CIMNa‘'): 506.0881
C25H213"CIFN3NaO:S requires 506.0898. Found (**CIMNa"): 504.0908 C2sH»1*>CIFN3NaO,S
requires 504.0919.
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(E)-3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(3-(2''-chlorophenyl)-1-hydroxyallyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 211

The reaction was carried out following General Procedure F using ketone 171 (35.0 mg, 0.07
mmol), NaBH4 (2.7 mg, 0.07 mmol), and anhydrous CeCls (19.0 mg, 0.08 mmol) in dry 2:1
THF:MeOH (3 mL) for 15 min to give the title compound 211 (30.0 mg, 85%) as a yellow solid.
m.p. 159-161 °C. du (400 MHz, (CD3)2S0) 2.23 (3H, s, 2'-CH3), 2.69 (3H, s, 6-CH3), 5.62 (1H,
t,J =4.3 Hz, 5-CHOH), 6.01 (1H, d, J = 4.3 Hz, 5-CHOH), 6.53 (1H, dd, J = 16.0, 5.8 Hz, 5-
CHOHCHCH), 7.07 (1H, d,J = 16.0 Hz, 5-CHOHCHCH), 7.24 (1H, t,J= 7.7 Hz, H-5"), 7.28-
7.35 (4H, m, H-4', H-4", H-5" and H-6"), 7.37 (2H, br s, NH»), 7.47 (1H, dd, J = 7.4, 1.8 Hz,
H-3"),7.74 (1H, d,J = 7.4, 1.8 Hz, H-6"), 8.54 (1H, s, H-4), 9.33 (1H, br s, NH). 6c (100 MHz,
(CD3)2S0) 15.5 (2'-CH3), 22.6 (6-CH3), 69.5 (5-CHOH), 95.6 (C-2), 124.5 (C-3a), 124.8 (5-
CHOHCHCH), 126.2 (C-6"), 126.5 (C-4"), 126.7 (C-5"), 127.2 (C-6"), 127.4 (C-5"), 128.9 (C-
4),129.1 (C-4"), 129.6 (C-3"), 132.0 (C-2"), 132.5 (C-2"), 133.6 (C-1"), 133.8 (C-3"), 134.2 (C-
5), 134.8 (5-CHOHCHCH), 138.2 (C-1"), 147.2 (C-3), 156.8 (C-7a), 157.4 (C-6), 164.2 (2-
CONH). Vmax (ATR)/cm™! 3419 (N-H amide), 3319 (O-H alcohol, N-H amine), 2924 (C-H
aromatic), 2853 (C-H alkane), 1730 (C=0 amide), 1592 (C=C aromatic), 1462 (-C-H bending),
1279 (C-N aromatic), 1039 (C-N aliphatic), 754 (C-Cl), 698 (C-Cl). m/z (ESI'): 524
(*’CbMNa*, 13%), 522 (*’CI*>CIMNa*, 67%), 520 (**Cl.MNa", 100%). HRMS (ESI") found
(*’CI;MNa*): 524.0564 Ca2sH21>’CIoN3NaO»S requires 524.0579. Found (PCIF7CIMNa®):
522.0589 CasH2>>CIP7CIN3NaO2S  requires 522.0599. Found (**CLLMNa"): 520.0610
C25H21*C1oN3NaOsS requires 520.0624.
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(E)-3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(3-(3''-chlorophenyl)-1-hydroxyallyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 21m

The reaction was carried out following General Procedure F using ketone 17m (30.0 mg, 0.06
mmol), NaBH4 (2.3 mg, 0.06 mmol), and anhydrous CeCls (16.0 mg, 0.07 mmol) in dry 2:1
THF:MeOH (2 mL) for 15 min to give the title compound 21m (30.0 mg, quant.) as a yellow
semi-solid. m.p. decomp. ou (400 MHz, (CD3)>SO) 2.23 (3H, s, 2'-CH3), 2.67 (3H, s, 6-CH3),
5.53 (1H, t,J = 3.8 Hz, 5-CHOH), 5.92 (1H, d, J = 3.8 Hz, 5-CHOH), 6.55 (1H, dd, J = 16.0,
5.9 Hz, 5-CHOHCHCH), 6.70 (1H, d, J = 16.0 Hz, 5-CHOHCHCH), 7.22 (1H, t,J= 7.9 Hz,
H-5"), 7.27-7.30 (2H, m, H-4' and H-6"), 7.33-7.37 (4H, m, H-4", H-5" and NH>»), 7.44 (1H, d,
J =179 Hz, H-6"), 7.57 (1H, t, J = 1.9 Hz, H-2"), 8.52 (1H, s, H-4), 9.33 (1H, br s, NH). dc
(100 MHz, (CDs)2S0) 15.5 (2'-CH3), 22.6 (6-CH3), 69.4 (5-CHOH), 95.6 (C-2), 124.5 (C-3a),
125.2 (C-6"), 126.0 (C-2"), 126.2 (C-6"), 126.5 (C-4"), 126.7 (C-5"), 127.3 (C-4"), 127.9 (5-
CHOHCHCH), 128.9 (C-4), 130.4 (C-5"), 132.5 (C-2"), 133.3 (5-CHOHCHCH), 133.5 (C-3"),
133.6 (C-3"), 133.9 (C-5), 138.2 (C-1"), 138.9 (C-1"), 147.1 (C-3), 156.7 (C-7a), 157.4 (C-6),
164.2 (2-CONH). Vinax (ATR)/cm ™! 3440 (N-H amide), 3210 (O-H alcohol, N-H amine), 2924
(C-H aromatic), 2854 (C-H alkane), 1735 (C=0O amide), 1509 (C=C aromatic), 1431 (-C-H
bending), 1258 (C-N aromatic), 1199 (C-O ether), 1076 (C-N aliphatic), 776 (C-Cl), 760 (C-
CI). m/z (EST"): 524 (*’"CbMNa', 12%), 522 (*’CI**CIMNa’*, 55%), 520 (**CI,MNa*, 100%).
HRMS (ESI") found (*’CIxMNa"): 524.0560 C2sH21*’C1:N3NaO:S requires 524.0579. Found
(*>CIP’CIMNa’): 522.0579 CasH21*3CI?’CIN3NaO,S requires 522.0599. Found (**CLbMNa"):
520.0608 C25H21*°C1aN3NaO,S requires 520.0624.
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(E)-3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(3-(4''-chlorophenyl)-1-hydroxyallyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 21n

The reaction was carried out following General Procedure F using ketone 17n (40.0 mg, 0.08
mmol), NaBH4 (3.0 mg, 0.08 mmol), and anhydrous CeCls (22.0 mg, 0.09 mmol) in dry 2:1
THF:MeOH (4 mL) for 15 min to give the title compound 21n (40.0 mg, quant.) as a yellow
solid. m.p. 202-204 °C. du (400 MHz, (CDs).SO) 2.23 (3H, s, 2'-CH3), 2.66 (3H, s, 6-CH3),
5.53 (1H, t,J = 4.5 Hz, 5-CHOH), 5.91 (1H, d, J = 4.5 Hz, 5-CHOH), 6.47 (1H, dd, J = 16.0,
6.0 Hz, 5-CHOHCHCH), 6.70 (1H, d, J = 16.0 Hz, 5-CHOHCHCH), 7.22 (1H, t, J= 7.8 Hz,
H-5"), 7.28 (1H, d, J = 7.8 Hz, H-6"), 7.33-7.35 (3H, m, H-4' and NH»), 7.37 (2H, d, J = 8.2
Hz, H-3" and H-5"), 7.50 (2H, d, J = 8.2 Hz, H-2" and H-6"), 8.53 (1H, s, H-4), 9.33 (1H, br s,
NH). dc (100 MHz, (CDs)2S0) 15.4 (2'-CH3), 22.6 (6-CH3), 69.5 (5-CHOHR), 95.6 (C-2), 124.5
(C-3a), 126.2 (C-6"), 126.5 (C-4"), 126.7 (C-5"), 128.1 (5-CHOHCHCH), 128.2 (C-2" and C-
6"), 128.6 (C-3" and C-5"), 128.8 (C-4), 131.9 (C-4"), 132.47 (5-CHOHCHCH), 132.51 (C-2"),
133.6 (C-3"), 134.0 (C-5), 135.5 (C-1"), 138.2 (C-1"), 147.2 (C-3), 156.7 (C-7a), 157.3 (C-6),
164.2 (2-CONH). Vimax (ATR)/cm ™! 3430 (N-H amide), 3343 (O-H alcohol, N-H amine), 2924
(C-H aromatic), 2856 (C-H alkane), 1736 (C=0O amide), 1591 (C=C aromatic), 1491 (-C-H
bending), 1260 (C-N aromatic), 1037 (C-N aliphatic), 777 (C-Cl), 698 (C-Cl). m/z (ESI"): 524
(*’CbMNa*, 13%), 522 (*’CI*>CIMNa*, 80%), 520 (**Cl.MNa", 100%). HRMS (ESI") found
(*’CI;MNa*): 524.0617 C2sH21>’CIoN3NaO2S requires 524.0579. Found (PCIF7CIMNa®):
522.0598 CasH2i>>CIP’CIN3NaO2S requires 522.0599. Found (**CI;MNa‘): 520.0613
C25H21*C1oN3NaOsS requires 520.0624.

S82



(E)-3-Amino-5-(3-(2''-bromophenyl)-1-hydroxyallyl)-N-(3'-chloro-2'-methylphenyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 210

The reaction was carried out following General Procedure F using ketone 170 (30.0 mg, 0.06
mmol), NaBH4 (2.0 mg, 0.06 mmol), and anhydrous CeCls (15.0 mg, 0.06 mmol) in dry 2:1
THF:MeOH (2 mL) for 15 min to give the title compound 210 (24.0 mg, 80%) as a yellow
solid. m.p. 173-175 °C. du (400 MHz, (CDs).SO) 2.23 (3H, s, 2'-CH3), 2.69 (3H, s, 6-CH3),
5.59 (1H, t, J = 4.5 Hz, 5-CHOH), 6.00 (1H, d, J = 4.5 Hz, 5-CHOH), 6.47 (1H, dd, J = 15.9,
5.9 Hz, 5-CHOHCHCH), 6.99 (1H, d, J = 15.9 Hz, 5-CHOHCHCH), 7.20 (1H, td, /= 7.9, 1.5
Hz, H-4"), 7.22 (1H, t, J= 7.8 Hz, H-5"), 7.28 (1H, dd, J = 7.8, 1.4 Hz, H-6"), 7.33-7.37 (4H,
m, H-4', H-5" and NH>»), 7.62 (1H, dd, J = 7.9, 1.5 Hz, H-3"), 7.70 (1H, d, J = 7.9, 1.5 Hz, H-
6"), 8.54 (1H, s, H-4), 9.33 (1H, br s, NH). 6c (100 MHz, (CDs).SO) 15.5 (2'-CHs), 22.6 (6-
CH3), 69.5 (5-CHOH), 95.6 (C-2), 122.9 (C-2"), 124.5 (C-3a), 126.2 (C-6"), 126.5 (C-4"), 126.7
(C-5"), 127.4 (C-5" and 5-CHOHCHCH), 128.0 (C-6"), 128.9 (C-4), 129.4 (C-4"), 132.5 (C-
2", 132.8 (C-3"), 133.6 (C-3"), 133.8 (C-5), 134.8 (5-CHOHCHCH), 135.9 (C-1"), 138.2 (C-
1), 147.2 (C-3), 156.8 (C-7a), 157.4 (C-6), 164.2 (2-CONH). vmax (ATR)/cm™! 3437 (N-H
amide), 3333 (O-H alcohol, N-H amine), 2923 (C-H aromatic), 2853 (C-H alkane), 1730 (C=0
amide), 1592 (C=C aromatic), 1462 (-C-H bending), 1259 (C-N aromatic), 1023 (C-N
aliphatic), 753 (C-Cl), 668 (C-Br). m/z (ESI"): 568 (3'Br’’CIMNa", 28%), 566 ("Br’’CIMNa’
and ¥'Br*CIMNa", 100%), 564 (’Br**CIMNa*, 75%). HRMS (ESI") found (®'Br*’CIMNa"):
568.0083  CasH21*'Br’CIN3NaO,S  requires 568.0078. Found (Br’’CIMNa” and
$IBr*CIMNa"): 566.0098 CasHzi””Bri’CIN3NaO2S and CasHzi*'Bri’CIN3NaO.S requires
566.0098. Found ("Br3CIMNa*): 564.0111 C25H217’Br**CIN3;NaO,S requires 564.0119.
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(E)-3-Amino-5-(3-(3''-bromophenyl)-1-hydroxyallyl)-N-(3'-chloro-2'-methylphenyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 21p

The reaction was carried out following General Procedure F using ketone 17p (35.0 mg, 0.06
mmol), NaBH4 (2.4 mg, 0.06 mmol), and anhydrous CeCls (17.5 mg, 0.07 mmol) in dry 2:1
THF:MeOH (3 mL) for 15 min to give the title compound 21p (35.0 mg, quant.) as a yellow
solid. m.p. 179-181 °C. du (400 MHz, (CDs).SO) 2.23 (3H, s, 2'-CH3), 2.66 (3H, s, 6-CH3),
5.54 (1H, t,J = 4.3 Hz, 5-CHOH), 5.92 (1H, d, J = 4.3 Hz, 5-CHOH), 6.54 (1H, dd, J = 16.0,
6.0 Hz, 5-CHOHCHCH), 6.69 (1H, d, J = 16.0 Hz, 5-CHOHCHCH), 7.22 (1H, t,J= 7.7 Hz,
H-5"),7.28 (1H, d,J = 7.7 Hz, H-6"), 7.28 (1H, t, J = 7.9 Hz, H-5"), 7.33-7.35 (3H, m, H-4' and
NH>), 7.43 (1H, d, J = 7.9 Hz, H-4"), 7.48 (1H, d, J = 7.9 Hz, H-6"), 7.70 (1H, t, J = 1.7 Hz,
H-2"), 8.52 (1H, s, H-4), 9.33 (1H, br s, NH). dc (100 MHz, (CD3).SO) 15.5 (2'-CH3), 22.6 (6-
CH3), 69.4 (5-CHOH), 95.5 (C-2), 122.1 (C-3"), 124.5 (C-3a), 125.5 (C-6"), 126.2 (C-6"), 126.5
(C-4"),126.7 (C-5"), 127.8 (5-CHOHCHCH), 128.9 (C-2" and C-4), 130.2 (C-4"), 130.7 (C-5"),
132.5 (C-2"), 133.3 (5-CHOHCHCH), 133.6 (C-3"), 133.9 (C-5), 138.2 (C-1"), 139.1 (C-1"),
147.2 (C-3), 156.7 (C-7a), 157.4 (C-6), 164.2 (2-CONH). Vmax (ATR)/cm ™! 3421 (N-H amide),
3312 (O-H alcohol, N-H amine), 2924 (C-H aromatic), 2853 (C-H alkane), 1729 (C=0 amide),
1578 (C=C aromatic), 1461 (-C-H bending), 1257 (C-N aromatic), 1070 (C-N aliphatic), 776
(C-Cl), 669 (C-Br). m/z (ESI"): 568 (*'Br’’CIMNa’, 30%), 566 ("Br’’CIMNa’ and
SIBrCIMNa*, 100%), 564 (Br’>CIMNa’, 75%). HRMS (ESI") found (®!Br’’CIMNa"):
568.0065 CasH21*'Br’’CIN3NaO,S  requires 568.0078. Found (Br’’CIMNa” and
$IBr*CIMNa"): 566.0089 CasHzi””Bri’CIN3NaO2S and CasH2i*'Bri’CIN3NaO.S requires
566.0098. Found ("Br3CIMNa*): 564.0103 C2sH217’Br**CIN3;NaO,S requires 564.0119.
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(E)-3-Amino-5-(3-(4''-bromophenyl)-1-hydroxyallyl)-N-(3'-chloro-2'-methylphenyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 21q

The reaction was carried out following General Procedure F using ketone 17q (35.0 mg, 0.06
mmol), NaBH4 (2.4 mg, 0.06 mmol), and anhydrous CeCls (17.5 mg, 0.07 mmol) in dry 2:1
THF:MeOH (4 mL) for 15 min to give the title compound 21q (34.0 mg, 97%) as a yellow
solid. m.p. 215-217 °C. du (400 MHz, (CDs).SO) 2.23 (3H, s, 2'-CH3), 2.66 (3H, s, 6-CH3),
5.53 (1H, t,J = 4.5 Hz, 5-CHOH), 5.91 (1H, d, J = 4.5 Hz, 5-CHOH), 6.48 (1H, dd, J = 16.0,
6.0 Hz, 5-CHOHCHCH), 6.68 (1H, d, J = 16.0 Hz, 5-CHOHCHCH), 7.22 (1H, t, J= 7.8 Hz,
H-5"), 7.28 (1H, dd, J = 7.8, 1.4 Hz, H-6"), 7.33-7.35 (3H, m, H-4' and NH>), 7.44 2H, d, J =
8.5 Hz, H-2" and H-6"), 7.51 (2H, d, J = 8.5 Hz, H-3" and H-5"), 8.52 (1H, s, H-4), 9.33 (1H,
br s, NH). d¢ (100 MHz, (CD3)2SO) 15.4 (2'-CH3), 22.6 (6-CH3), 69.5 (5-CHOH), 95.6 (C-2),
120.5 (C-4"), 124.5 (C-3a), 126.2 (C-6"), 126.5 (C-4"), 126.7 (C-5"), 128.2 (5-CHOHCHCH),
128.5 (C-2" and C-6"), 128.9 (C-4), 131.5 (C-3" and C-5"), 132.5 (C-2), 132.6 (5-
CHOHCHCH), 133.6 (C-3"), 134.0 (C-5), 135.8 (C-1"), 138.2 (C-1"), 147.2 (C-3), 156.7 (C-
7a), 157.3 (C-6), 164.2 (2-CONH). vmax (ATR)/cm ™! 3447 (N-H amide), 3340 (O-H alcohol,
N-H amine), 2924 (C-H aromatic), 2855 (C-H alkane), 1731 (C=0O amide), 1591 (C=C
aromatic), 1487 (-C-H bending), 1260 (C-N aromatic), 1072 (C-N aliphatic), 777 (C-Cl), 655
(C-Br). m/z (ESTY): 568 (3'Br’’CIMNa*, 28%), 566 ("Br*’CIMNa" and ¥'Br**CIMNa*, 100%),
564 (PBrCIMNa’, 68%). HRMS (ESI') found (*'Br’’CIMNa’): 568.0065
C2sH21 ¥ Br*’CIN3NaO2S  requires 568.0078. Found (Br’’CIMNa” and 3'Br*CIMNa’):
566.0080 CasH21"Br’’CIN3NaO,S and CasHai¥'Br*’CIN3NaO,S requires 566.0098. Found
(Br*CIMNa*): 564.0105 C2sHa1”’Br’>CIN3NaOsS requires 564.0119.
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(E)-3-Amino-N-(3'-chloro-2'-methylphenyl)-5-(1-hydroxy-3-(3''-hydroxyphenyl)allyl)-6-
methylthieno[2,3-b]|pyridine-2-carboxamide 21r

The reaction was carried out following General Procedure F using ketone 17r (18.0 mg, 0.04
mmol), NaBH4 (1.4 mg, 0.04 mmol), and anhydrous CeCls (10.0 mg, 0.04 mmol) in dry 2:1
THF:MeOH (2 mL) for 15 min to give the title compound 21r (18.0 mg, quant.) as a yellow
solid. m.p. 135-137 °C. ou (400 MHz, (CDs).SO) 2.23 (3H, s, 2'-CH3), 2.65 (3H, s, 6-CH3),
5.51 (1H, t,J = 4.3 Hz, 5-CHOH), 5.85 (1H, d, J = 4.3 Hz, 5-CHOH), 6.32 (1H, dd, J = 16.0,
6.0 Hz, 5-CHOHCHCH), 6.59 (1H, d, J = 16.0 Hz, 5-CHOHCHCH), 6.65 (1H, dd, J = 8.0,
2.1 Hz, H-4"), 6.82 (1H, d, J = 2.1 Hz, H-2"), 6.87 (1H, d, J = 8.0 Hz, H-6"), 7.11 (1H, t, J =
8.0 Hz, H-5"), 7.22 (1H, t,J= 7.7 Hz, H-5"), 7.28 (1H, d, J = 7.7 Hz, H-6"), 7.33-7.35 (3H, m,
H-4' and NH>), 8.53 (1H, s, H-4), 9.32 (1H, br s, NH), 9.35 (1H, br s, OH). oc (100 MHz,
(CD3)2S0) 15.4 (2'-CH3), 22.6 (6-CH3), 69.6 (5-CHOH), 95.6 (C-2), 113.0 (C-2"), 114.7 (C-
4", 117.4 (C-6"), 124.5 (C-3a), 126.2 (C-6"), 126.5 (C-4"), 126.7 (C-5"), 128.8 (C-4), 129.5 (5-
CHOHCHCH), 129.6 (C-5"), 131.2 (5-CHOHCHCH), 132.5 (C-2"), 133.6 (C-3"), 134.2 (C-5),
137.8 (C-1"), 138.2 (C-1"), 147.2 (C-3), 156.6 (C-7a), 157.3 (C-6), 157.6 (C-3"), 164.2 (2-
CONH). Vmax (ATR)/cm ™! 3318 (very broad N-H amide, O-H alcohol, and N-H amine), 2922
(C-H aromatic), 2853 (C-H alkane), 1735 (C=0O amide), 1591 (C=C aromatic), 1461 (-C-H
bending), 1262 (C-N aromatic), 1072 (C-N aliphatic), 778 (C-Cl). m/z (ESI"): 504 (*’CIMNa®,
40%), 502 (**CIMNa‘, 100%). HRMS (ESI") found (*’CIMNa"): 504.1005
C25H2’’CIN3NaOsS requires 504.0942. Found (**CIMNa‘): 502.0944 C,sH2*CIN3;NaOsS
requires 502.0963.
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Figure S1: '"H NMR spectrum of 5a (400 MHz; DMSO-ds).
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Figure S2: *C NMR spectrum of 5a (100 MHz; DMSO-db).
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Figure S3: "H NMR spectrum of 5b (400 MHz; DMSO-ds).
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Figure S4: 3C NMR spectrum of 5b (100 MHz; DMSO-ds).
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Figure S5: '"H NMR spectrum of 5¢ (400 MHz; DMSO-ds).
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Figure S6: '3C NMR spectrum of 5¢ (100 MHz; DMSO-db).
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Figure S7: "H NMR spectrum of 5d (400 MHz; DMSO-ds).
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Figure S8: °C NMR spectrum of 5d (100 MHz; DMSO-ds).
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Figure S9: '"H NMR spectrum of 5e (400 MHz; DMSO-dy).

S95



RNy ViV

Figure S10: '3C NMR spectrum of Se (100 MHz; DMSO-dj).
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Figure S11: '"H NMR spectrum of 10a (400 MHz; DMSO-dj).
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Figure S13: '"H NMR spectrum of 10b (400 MHz; DMSO-ds).
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Figure S14: >*C NMR spectrum of 10b (100 MHz; DMSO-db).

S100



M LIl

€

""" R Y

Figure 15: 'H NMR spectrum of 10¢ (400 MHz; DMSO-db).
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Figure S16: '3C NMR spectrum of 10¢ (100 MHz; DMSO-dj).
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Figure S18: '3C NMR spectrum of 10d (100 MHz; DMSO-dj).
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Figure S19: '"H NMR spectrum of 10e (400 MHz; DMSO-ds).
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Figure S20: '3C NMR spectrum of 10e (100 MHz; DMSO-dj).
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Figure S21: "H NMR spectrum of 11a (400 MHz; DMSO-dp).
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Figure S22: 3C NMR spectrum of 11a (100 MHz; DMSO-d).
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Figure S23: "H NMR spectrum of 11b (400 MHz; DMSO-ds).
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Figure S24: '3C NMR spectrum of 11b (100 MHz; DMSO-dj).

S110



—_ — - . — —
= — — —

" —_ r

— 1 I L

— r r

UM JL — b
I I I I I

A ] = 1 LT

z - 4 L il

WA mm R b

Figure S25: '"H NMR spectrum of 11¢ (400 MHz; DMSO-ds)
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Figure S26: °C NMR spectrum of 11¢ (100 MHz; DMSO-dp).
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Figure S27: "H NMR spectrum of 11d (400 MHz; DMSO-d).
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Figure S28: '3C NMR spectrum of 11d (100 MHz; DMSO-db).
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Figure S29: '"H NMR spectrum of 11e (400 MHz; DMSO-ds).
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Figure S30: *C NMR spectrum of 11e (100 MHz; DMSO-dp).
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Figure S31: "H NMR spectrum of 12a (400 MHz; DMSO-dp).
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Figure S32: 3C NMR spectrum of 12a (100 MHz; DMSO-ds).
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Figure S33: '"H NMR spectrum of 12b (400 MHz; DMSO-dy).
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Figure S34: 3C NMR spectrum of 12b (100 MHz; DMSO-dp).
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Figure S35: "H NMR spectrum of 12¢ (400 MHz; DMSO-ds).
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Figure S36: '3C NMR spectrum of 12¢ (100 MHz; DMSO-dj).
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Figure S37: '"H NMR spectrum of 12d (400 MHz; DMSO-dy).
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Figure S38: '3C NMR spectrum of 12d (100 MHz; DMSO-dj).

S124



A B | W

rprrrTTeeTT T T e T [rerrrTee [rrrrrree [rrrrrTTe [rrrrreeeT [rrrrTTTT [rrrrTTee
- H - 4

E

o

N

Figure S39: '"H NMR spectrum of 12e (400 MHz; DMSO-ds).
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Figure S40: >°C NMR spectrum of 12e (100 MHz; DMSO-dp).
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Figure S41: "H NMR spectrum of 13a (400 MHz; DMSO-dp).
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Figure S42: 3C NMR spectrum of 13a (100 MHz; DMSO-ds).
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Figure S43: '"H NMR spectrum of 13b (400 MHz; DMSO-dy).
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Figure S44: 3C NMR spectrum of 13b (100 MHz; DMSO-dj).
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Figure S45: '"H NMR spectrum of 13¢ (400 MHz; DMSO-ds).
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Figure S46: '3C NMR spectrum of 13¢ (100 MHz; DMSO-dj).
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Figure S47: "H NMR spectrum of 13d (400 MHz; DMSO-ds).
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Figure S48: °C NMR spectrum of 13d (100 MHz; DMSO-db).
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Figure S49: '"H NMR spectrum of 13e (400 MHz; DMSO-ds).
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Figure S50: '3C NMR spectrum of 13e (100 MHz; DMSO-dj).
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Figure S51: '"H NMR spectrum of 14a (400 MHz; DMSO-dj).
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Figure S52: 3C NMR spectrum of 14a (100 MHz; DMSO-ds).

S138



- B -

Figure S53: "H NMR spectrum of 14b (400 MHz; DMSO-ds).
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Figure S54: 3C NMR spectrum of 14b (100 MHz; DMSO-dj).
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Figure S55: '"H NMR spectrum of 14¢ (400 MHz; DMSO-ds).
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Figure S56: '3C NMR spectrum of 14¢ (100 MHz; DMSO-dj).
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Figure S57: "H NMR spectrum of 14d (400 MHz; DMSO-ds).
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Figure S58: 3C NMR spectrum of 14d (100 MHz; DMSO-dj).

S144



L e B

1 h e

Figure S59: '"H NMR spectrum of 14e (400 MHz; DMSO-ds).
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Figure S60: '3*C NMR spectrum of 14e (100 MHz; DMSO-dj).
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Figure S61: '"H NMR spectrum of 15a (400 MHz; DMSO-dj).
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Figure S62: °C NMR spectrum of 15a (100 MHz; DMSO-ds).
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Figure S63: "H NMR spectrum of 15b (400 MHz; DMSO-ds).
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Figure S64: °C NMR spectrum of 15b (100 MHz; DMSO-db).

S150



’ e i — -
= — 0 =T L R L - — O
- i S I - i i B L 0 T ) — o~

g T C
o .

Figure S65: "H NMR spectrum of 15¢ (400 MHz; DMSO-ds).
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Figure S66: °C NMR spectrum of 15¢ (100 MHz; DMSO-dp).
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Figure S67: '"H NMR spectrum of 15d (400 MHz; DMSO-dy).
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Figure S68: °C NMR spectrum of 15d (100 MHz; DMSO-db).
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Figure S69: '"H NMR spectrum of 15e (400 MHz; DMSO-ds).
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Figure S70: *C NMR spectrum of 15e (100 MHz; DMSO-db).
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Figure S71: '"H NMR spectrum of 17f (400 MHz; DMSO-ds).
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Figure S72: 3*C NMR spectrum of 17f (100 MHz; DMSO-dj).
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Figure S73: '"H NMR spectrum of 17g (400 MHz; DMSO-dj).

S159



— C ] - - — =
N s & & & & & & & & & ® & @ = -
e . — . .
= on [E T —_— (= gLl T
ey - e i n
— S D — e I P ™ S [ | r —

L

Figure S74: 3C NMR spectrum of 17g (100 MHz; DMSO-ds).
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Figure S75: '"H NMR spectrum of 17h (400 MHz; DMSO-ds).
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Figure S76: °C NMR spectrum of 17h (100 MHz; DMSO-dj).
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Figure S77: '"H NMR spectrum of 17i (400 MHz; DMSO-db).
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Figure S78: °C NMR spectrum of 17i (100 MHz; DMSO-ds).
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Figure S79: '"H NMR spectrum of 17j (400 MHz; DMSO-ds).

S165



[ — P P
PR e - - -

RSSO\ PP ]

on

Cad
]
i]
1

42 14l LR LGl L.l 15U Lol | AR 11U I RILE =a i o LU Ty ol

Figure S80: °C NMR spectrum of 17j (100 MHz; DMSO-dj).
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Figure S81: '"H NMR spectrum of 17k (400 MHz; DMSO-ds).
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Figure S82: 3*C NMR spectrum of 17k (100 MHz; DMSO-db).
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Figure S84: >°C NMR spectrum of 171 (100 MHz; DMSO-ds).
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Figure S85: '"H NMR spectrum of 17m (400 MHz; DMSO-ds).
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Figure S86: °C NMR spectrum of 17m (100 MHz; DMSO-dy).
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Figure S87: '"H NMR spectrum of 17n (400 MHz; DMSO-dy).
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Figure S88: °C NMR spectrum of 17n (100 MHz; DMSO-dj).
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Figure S89: '"H NMR spectrum of 170 (400 MHz; DMSO-dj).

S175



L0

] O L v w [ — _—
| OF ) - | = =
............ M
—_ -y o -\. "
= I oc 1
- o R T - i -
- S - -
oy 4 -
4 L i 3 SEpw e Lol 14 i 3 L b=

A8 1 il 70 & =1
Figure S90: *C NMR spectrum of 170 (100 MHz; DMSO-ds).
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Figure S91: '"H NMR spectrum of 17p (400 MHz; DMSO-dy).
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Figure S92: >*C NMR spectrum of 17p (100 MHz; DMSO-dj).
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Figure S93: '"H NMR spectrum of 17q (400 MHz; DMSO-dy).
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Figure S94: 3°C NMR spectrum of 17q (100 MHz; DMSO-dj).
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Figure S95: '"H NMR spectrum of 17r (400 MHz; DMSO-ds).
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Figure S96: '3C NMR spectrum of 17r (100 MHz; DMSO-dj).
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Figure S97: '"H NMR spectrum of 17s (400 MHz; DMSO-db).
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Figure S98: '3C NMR spectrum of 17s (100 MHz; DMSO-ds).
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Figure S99: '"H NMR spectrum of 18a (400 MHz; DMSO-dp).
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Figure S100: '3C NMR spectrum of 18a (100 MHz; DMSO-ds).
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Figure S101: "H NMR spectrum of 18b (400 MHz; DMSO-ds).
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Figure S102: '3C NMR spectrum of 18b (100 MHz; DMSO-dj).
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Figure S103: '"H NMR spectrum of 18¢ (400 MHz; DMSO-ds).
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Figure S104: '3C NMR spectrum of 18¢ (100 MHz; DMSO-dj).
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Figure S105: '"H NMR spectrum of 18e (400 MHz; DMSO-ds).
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Figure S106: '3C NMR spectrum of 18e (100 MHz; DMSO-dj).
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Figure S107: "H NMR spectrum of 19f (400 MHz; DMSO-d).
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Figure S108: '3C NMR spectrum of 19f (100 MHz; DMSO-dp).
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Figure S109: "H NMR spectrum of 19g (400 MHz; DMSO-d).
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Figure S110: '3C NMR spectrum of 19g (100 MHz; DMSO-ds).
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Figure S111: '"H NMR spectrum of 19h (400 MHz; DMSO-ds).
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Figure S112: '3C NMR spectrum of 19h (100 MHz; DMSO-dj).
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Figure S113: "H NMR spectrum of 19i (400 MHz; DMSO-d).
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Figure S114: '3C NMR spectrum of 19i (100 MHz; DMSO-ds).
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Figure S115: '"H NMR spectrum of 19§ (400 MHz; DMSO-ds).
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Figure S116: '3C NMR spectrum of 19j (100 MHz; DMSO-dy).
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Figure S117: '"H NMR spectrum of 19k (400 MHz; DMSO-ds).
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Figure S118: '3C NMR spectrum of 19k (100 MHz; DMSO-dj).
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Figure S119: "H NMR spectrum of 191 (400 MHz; DMSO-d).
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Figure S120: '3C NMR spectrum of 191 (100 MHz; DMSO-ds).
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Figure S121: "H NMR spectrum of 19m (400 MHz; DMSO-ds).
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Figure S122: '3C NMR spectrum of 19m (100 MHz; DMSO-dy).
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Figure S123: '"H NMR spectrum of 19n (400 MHz; DMSO-ds).
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Figure S124: '3C NMR spectrum of 19n (100 MHz; DMSO-dj).
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Figure S125: '"H NMR spectrum of 190 (400 MHz; DMSO-d).
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Figure S126: '3C NMR spectrum of 190 (100 MHz; DMSO-ds).
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Figure S127: "H NMR spectrum of 20a (400 MHz; DMSO-d).
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Figure S128: '3C NMR spectrum of 20a (100 MHz; DMSO-ds).
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Figure S129: '"H NMR spectrum of 20b (400 MHz; DMSO-ds).
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Figure S130: '3C NMR spectrum of 20b (100 MHz; DMSO-dj).
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Figure S131: '"H NMR spectrum of 20¢ (400 MHz; DMSO-ds).
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Figure S132: '3C NMR spectrum of 20¢ (100 MHz; DMSO-dj).
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Figure S133: '"H NMR spectrum of 20d (400 MHz; DMSO-ds).
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Figure S134: '3C NMR spectrum of 20d (100 MHz; DMSO-dj).
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Figure S135: '"H NMR spectrum of 20e (400 MHz; DMSO-ds).
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Figure S136: '3C NMR spectrum of 20e (100 MHz; DMSO-dj).
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Figure S137: '"H NMR spectrum of 21f (400 MHz; DMSO-ds).
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Figure S138: '3C NMR spectrum of 21f (100 MHz; DMSO-dy).
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Figure S139: '"H NMR spectrum of 21g (400 MHz; DMSO-d).
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Figure S140: '3C NMR spectrum of 21g (100 MHz; DMSO-ds).
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Figure S141: '"H NMR spectrum of 21h (400 MHz; DMSO-ds).
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Figure S142: '3C NMR spectrum of 21h (100 MHz; DMSO-dj).
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Figure S143: '"H NMR spectrum of 21i (400 MHz; DMSO-ds).
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Figure S144: 3C NMR spectrum of 21i (100 MHz; DMSO-ds).
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Figure S145: '"H NMR spectrum of 21j (400 MHz; DMSO-ds).
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Figure S146: '3C NMR spectrum of 21j (100 MHz; DMSO-dp).
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Figure S147: "H NMR spectrum of 21k (400 MHz; DMSO-ds).
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Figure S148: '3C NMR spectrum of 21k (100 MHz; DMSO-dj).
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Figure S149: "H NMR spectrum of 211 (400 MHz; DMSO-ds).

S235



I

Iii?iijiiliiij;;l;;l; j

T T T T T T T T T T T T T T TTTT T T
'E' C il =& M E Gl A 27 > ]
=B L ] L 14 L L [AE. - o F L =i

Figure S150: '3C NMR spectrum of 211 (100 MHz; DMSO-ds).
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Figure S151: '"H NMR spectrum of 21m (400 MHz; DMSO-ds).
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Figure S152: 3C NMR spectrum of 21m (100 MHz; DMSO-dp).
S238



O e - P e e e ey e — I
I — O N2 D 0D a0 T I . Y [ Bt B e o Y= T R e B [}
R e e R R R R R R I I ot B Y= Ty = R =t T T o T S T

T il

A AN A

Figure S153: '"H NMR spectrum of 21n (400 MHz; DMSO-ds).
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Figure S154: '3C NMR spectrum of 21n (100 MHz; DMSO-dj).
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Figure S155: '"H NMR spectrum of 210 (400 MHz; DMSO-d).
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Figure S156: '3C NMR spectrum of 210 (100 MHz; DMSO-ds).
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Figure S157: '"H NMR spectrum of 21p (400 MHz; DMSO-ds).
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Figure S158: '3C NMR spectrum of 21p (100 MHz; DMSO-dj).
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Figure S159: '"H NMR spectrum of 21q (400 MHz; DMSO-ds).
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Figure S160: '3C NMR spectrum of 21q (100 MHz; DMSO-dj).
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Figure S161: "H NMR spectrum of 21r (400 MHz; DMSO-ds).
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Figure S162: '3C NMR spectrum of 21r (100 MHz; DMSO-dj).
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