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Experimental procedures

Synthesis

Unless noted otherwise, materials were purchased from commercial suppliers and used without further
purification. Air- or moisture-sensitive reactions were carried out under an inert gas atmosphere. Progress of
reaction was monitored by thin layer chromatography (TLC) using silica gel F,s4 plates. Purification of the
products was performed by flash column chromatography using silica gel 60 (70—230 mesh) or by Biotage
'Isolera One' system with indicated solvents. Melting points were determined using a Kruss melting pointer meter
and were not corrected. NMR spectra were obtained using a Bruker spectrometer 400 MHz, 600 MHz or 700
MHz for 'H-NMR, 100 MHz, 150 MHz, or 175 MHz for 3C-NMR, respectively. Chemical shifts (8) were
expressed in ppm using solvent as an internal standard and coupling constant (J) in hertz. Low-resolution mass
spectra (LRMS) were obtained using an Advion Expression CMS, and recorded in a positive ion mode with an
electrospray (ESI) source. High-resolution mass spectra (HRMS) were obtained using a Thermo Scientific LTQ

Orbitrap XL mass spectrometer, and recorded in positive ion mode with an electrospray (ESI) source.

General synthetic procedure for compounds (5)

To a solution of 3 (1 eq.), heteroarylamine 4 (2 eq.) in toluene (0.1 M) were added Cs,CO; (1.5 eq.), Pd(OAc), (0.1 eq.)
and BINAP (0.1 eq.) at room temperature. After stirring for 3 h at 100 °C, the reaction mixture was filtered through a
filter paper and rinsed with EtOAc. The filtrate was washed with water and brine, dried over anhydrous MgSO, and
concentrated in vacuo. The obtained residue was purified using flash column chromatography (SiO,) to afford the

corresponding desired products 5.

General synthetic procedure for compounds (6)

For 6a — 6f, 6j and 6l: to a solution of 5 (1.0 eq.) in EtOH (0.01 M) was added Pd/C (10% wt%) and stirred at
room temperature for 1 h under H,. The reaction mixture was filtered through celite and the filtrate was
concentrated under reduced pressure. The obtained residue was purified using flash chromatography (SiO,) to
afford the corresponding desired products 6a — 6f, 6j and 61.

For 6g — 6i, .6k and 6m — 6q: BCl; (2.0 eq.) was added to a suspension of 5 (1.0 eq.) and pentamethylbenzene

(3.0 eq.) in DCM at 0 °C and stirred at 0 °C for 1~4 h. The reaction mixture was quenched by 10% MeOH/DCM
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solution. The residue was purified by silica gel column chromatography (SiO,) to give desired products 6g — 6i,
.6k and 6m — 6q.

General synthetic procedure for compounds (13)

To a solution of 10 (1.0 eq.) and 11 (1.1 eq.) in CH,CI, (0.2 M) was stirred at room temperature for 5 ~ 18 h. The reaction
mixture was directly applied to flash column chromatography (SiO,) to afford the corresponding desired product 12. To
a stirred solution of 12 (1.0 eq.) in DMSO was added EDCI (1.2 eq.) and stirring at 60 °C. After 3 h, the reaction mixture
was diluted with EtOAC, washed with water four times and brine, dried over anhydrous MgSQO, and concentrated in
vacuo. The obtained residue was purified using flash column chromatography (SiO,) to afford the corresponding desired

products 13.

General synthetic procedure for compounds (14)

12 (1.0 eq.) in N-methylpyrrolidine (NMP, 0.1 M) was treated with Et;N (2.4 eq.), p-TsCl (1.2 eq.). The reaction mixture
was stirred at room temperature for 1 h in a capped vial and then, diluted with EtOAC, washed with water four times and
brine, dried over anhydrous MgSQO, and concentrated in vacuo. The obtained residue was purified using flash column

chromatography (SiO,) to afford the corresponding desired products 14.

General synthetic procedure for compounds (15) and (16)

To a solution of 13 or 14 (1.0 eq.) in THF was added TBAF at 0 °C. After 10 min, the reaction mixture was quenched
with brine and diluted with EtOAc and washed with water and brine, dried over anhydrous MgSO, and concentrated in
vacuo. The obtained residue was purified using flash column chromatography (SiO,) to afford the corresponding desired

products 15 or 16.

5-(benzyloxy)-3,4,6-trimethyl- V-(pyridin-2-yl)pyridin-2-amine (5a)

2-Aminopyridine (4a, 105 mg, 1.11 mmol) was added to a mixture of 3 (310 mg, 1.01 mmol), Pd,(dba); (46 mg,
0.05 mmol), BINAP (63 mg, 0.10 mmol), NaO'Bu (136 mg, 1.4]1 mmol) in toluene (4 mL) and the resulting
mixture was refluxed for 4 h. The mixture was cooled down to room temperature, and then diluted with EtOAc
(70 mL) and water. The organic layer was washed with brine (40 mL x 3) and dried over MgSO, and
concentrated. The residue was purified by silica gel column chromatography (SiO,, EtOAc:Hexane = 1:8) to
give 5a (310 mg, 96%) as yellow solid. m.p. 108.8 - 110.1 °C; 'H-NMR (400 MHz, DMSO-d¢) & 8.32 (s, 1H),
8.12 (dt, J=4.9, 1.5 Hz, 1H), 7.59 — 7.55 (m, 2H), 7.53 — 7.47 (m, 2H), 7.46 — 7.35 (m, 3H), 6.80 — 6.74 (m,
1H), 4.77 (s, 2H), 2.34 (s, 3H), 2.20 (s, 3H), 2.12 (s, 3H); 3*C-NMR (100 MHz, CDCl;) & 154.63, 147.50, 147.45,
146.91, 146.15, 140.45, 137.89, 137.18, 128.65, 128.24, 128.01, 117.55, 116.23, 111.37, 75.08, 19.28, 13.43,
13.16; MS (ESI) m/z [M+H]" 320.3.

5-(benzyloxy)-3,4,6-trimethyl-N-(4-(trifluoromethyl)pyridin-2-yl)pyridin-2-amine (Sb)
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Prepared according to the general procedure using 3 (306 mg, 1.0 mmol) and corresponding arylamine 4(324
mg, 2. 0 mmol). Flash column chromatography (SiO,, 5% -> 20% EtOAc in hexanes) yielded brown solid (280
mg, 72%). R,= 0.20 (20% EtOAC in hexanes); m.p.: 135~137 °C; 'H-NMR (400 MHz, DMSO-dc) 6 8.98 (s,
1H), 8.37 (d, /= 5.2 Hz, 1H), 7.88-7.84 (m, 1H), 7.52-7.48 (m, 2H), 7.46—7.36 (m, 3H), 7.06 (dd, J=5.2, 1.1
Hz, 1H), 4.79 (s, 2H), 2.34 (s, 3H), 2.22 (s, 3H), 2.14 (s, 3H); *C-NMR (100 MHz, CDCl3) 6 155.3, 148.7,
147.4,146.7, 146.5, 140.8, 139.7 (q, Jc.r =33 Hz), 137.1, 128.7, 128.3, 128.0, 123.2 (q, Jcr=271.5 Hz), 117.5,
111.5(q, Jcr=5.1 Hz) 107.4 (q, Jcr=4.2 Hz) 75.1, 19.2, 13.2, 13.1 ppm; MS (ESI) m/z 388.4 [M+H]"; HRMS
(ESI): Calcd for C;1H0F3N50 [M+H]" 388.1631, Found 388.1628.
5-(benzyloxy)-3,4,6-trimethyl-N-(5-(trifluoromethyl)pyridin-2-yl)pyridin-2-amine (Sc)

Prepared according to the general procedure using 3 (306 mg, 1.0 mmol) and corresponding arylamine 4 (324
mg, 2.0 mmol). Flash column chromatography (SiO,, 5% to 10% EtOAc in hexanes) yielded pale yellow solid
(255 mg, 66%). R,=0.20 (20% EtOAC in hexanes); m.p.: 131~134 °C; '"H-NMR (400 MHz, DMSO-ds) 8 9.19
(s, 1H), 8.43 (dd, J=1.6, 0.9 Hz, 1H), 7.86 (dd, /= 9.0, 2.5 Hz, 1H), 7.51 (dd, J = 8.1, 1.4 Hz, 2H), 7.41 (ddd,
J=11.7,8.8, 5.8 Hz, 4H), 4.80 (s, 2H), 2.36 (s, 3H), 2.22 (s, 3H), 2.11 (s, 3H); 3C-NMR (100 MHz, CDCl;) &
156.9, 147.7, 146.4, 146.2, 145.1 (q, Jcr= 4.1 Hz), 141.4, 136.9, 135.2 (q, Jcr= 3.2 Hz), 128.7, 128.4, 128.3,
125.6, 122.9, 118.8 (q, Jcr= 32.9 Hz), 118.6, 110.6, 75.2, 19.1, 13.5, 13.3 ppm; MS (ESI) m/z 384.4 [M+H]";
HRMS (ESI) Calcd for C4H4F3N30 [M+H]* 388.1631, Found 388.1626.
5-(benzyloxy)-3,4,6-trimethyl-N-(6-(trifluoromethyl)pyridin-3-yl)pyridin-2-amine (5d)

Prepared according to the general procedure using 3 (306 mg, 1.0 mmol) and corresponding arylamine 4 (582
mg, 2.0 mmol). Flash column chromatography (SiO,, 5% to 20% EtOAc in hexanes) yielded pale yellow solid
(184 mg, 48%). R,= 0.20 (20% EtOAC in hexanes); m.p.: 155~158 °C; 'H-NMR (400 MHz, DMSO-ds) & 8.89
(d, J=2.5 Hz, 1H), 8.50 (s, 1H), 8.18 (dd, J = 8.6, 2.3 Hz, 1H), 7.70 (d, /= 8.7 Hz, 1H), 7.49 (dd, /= 8.1, 1.4
Hz, 2H), 7.45-7.35 (m, 3H), 4.76 (s, 2H), 2.34 (s, 3H), 2.20 (d, J= 7.9 Hz, 6H); 3C-NMR (100 MHz, CDCl;) &
147.6, 147.0, 146.7, 141.3, 141.0, 139.6, 139.4 (q, Jc.r= 36.4 Hz), 136.9, 128.7, 128.3, 128.0, 123.7, 122.1 (q,
Jcr=2709 Hz), 120.8 (q, Jcr=2.7 Hz), 117.7,75.2, 19.1, 13.4, 13.2 ppm; MS (ESI) m/z 388.3 [M+H]"; HRMS
(ESI): Calcd for C,HpoF3N30 [M+H]* 388.1631, Found 388.1632.
5-(benzyloxy)-N-(5-chloropyridin-2-yl)-3,4,6-trimethylpyridin-2-amine (Se)

Prepared according to the general procedure using 3 (306 mg, 1.0 mmol) and corresponding arylamine 4 (257

mg, 2.0 mmol). Flash column chromatography (SiO,, 5% to 20% EtOAc in hexanes) yielded pale yellow solid
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(269 mg, 76%). R,= 0.20 (20% EtOAC in hexanes); m.p.: 135~136 °C; 'H-NMR (400 MHz, DMSO-d;) § 8.63
(s, 1H), 8.13 (dd, J=2.7, 0.6 Hz, 1H), 7.66 (dd, J = 9.0, 2.7 Hz, 1H), 7.55-7.48 (m, 3H), 7.46-7.34 (m, 3H),
4.77 (s, 2H), 2.34 (s, 3H), 2.20 (s, 3H), 2.11 (s, 3H); 3C-NMR (100 MHz, CDCl;) 8 153.0, 147.0, 146.1, 140.6,
137.4, 137.1, 128.7, 128.3, 128.0, 122.9, 117.3, 112.2, 77.4, 77.1, 76.8, 75.1, 19.2, 13.2 ppm; MS (ESI) m/z
354.3 [M+H]"; HRMS (ESI): Calcd for C;0H20C13N;0 [M+H]* 354.1367, Found 354.1368.
5-(benzyloxy)-3,4,6-trimethyl-/V-(6-chloropyridin-3-yl)pyridin-2-amine (5f)

Prepared according to the general procedure using 3 (306 mg, 1.00 mmol) and corresponding arylamine 4 (257
mg, 2.00 mmol). Flash column chromatography (SiO,, 5% to 20% EtOAc in hexanes) yielded pale yellow solid
(200 mg, 57%). R,= 0.20 (30% EtOAC in hexanes); m.p.: 132~134 °C; 'H-NMR (400 MHz, DMSO-d;) 6 8.65
(dd,J=2.9,0.4 Hz, 1H), 8.12 (s, 1H), 8.09 (dd, J = 8.8, 2.9 Hz, 1H), 7.49 (dd, J = 8.1, 1.5 Hz, 2H), 7.45-7.31
(m, 4H), 4.74 (s, 2H), 2.31 (s, 3H), 2.18 (d, J = 12.0 Hz, 6H); '*C-NMR (100 MHz, CDCl;) & 147.7, 147.0,
146.4, 142.1, 140.8, 139.5, 137.8, 137.1, 128.7, 128.3, 128.1, 128.0, 123.7, 116.7, 75.1, 19.1, 13.3, 13.1 ppm;
MS (ESI) m/z 354.2 [M+H]*; HRMS (ESI): Calcd for CyoH»oC13N3;0 [M+H]* 354.1367, Found 354.1383.
N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)quinolin-4-amine (5g)

5-Aminoquinoline (4g, 71 mg, 0.49 mmol) was added to a mixture of 3 (150 mg, 0.49 mmol), Pd(OAc), (22 mg,
0.10 mmol), Xantphos (57 mg, 0.10 mmol), Cs,CO;5 (239 mg, 0.74 mmol) in toluene (4 mL) and the resulting
mixture was refluxed for 3 h. The mixture was cooled down to room temperature, and then diluted with EtOAc
(70 mL) and water. The organic layer was washed with brine (40 mL x 3) and dried over MgSO, and
concentrated. The residue was purified by silica gel column chromatography (SiO,, EtOAc:Hexane = 1:6) to
give 5g (129 mg, 71%) as yellow solid. m.p. 181.3 - 182.4 °C; 'TH-NMR (400 MHz, DMSO-de) & 8.87 (dd, J =
4.1, 1.6 Hz, 2H), 8.51 (dd, J = 8.6, 1.5 Hz, 2H), 8.11 (s, 2H), 7.66 — 7.60 (m, 4H), 7.53 — 7.36 (m, 13H), 7.18
(dd, J=5.4, 3.3 Hz, 2H), 4.78 (s, 4H), 2.25 (s, 6H), 2.21 (s, 6H), 2.16 (s, 6H); *C-NMR (150 MHz, DMSO-ds)
d 149.91, 149.66, 148.46, 146.55, 145.75, 140.19, 139.97, 137.24, 132.18, 129.48, 128.42, 128.15, 128.02,
122.12,121.89, 119.83, 119.16, 115.60, 74.37, 18.84, 13.69, 12.79; MS (ESI) m/z [M+H]* 370.3.
N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)isoquinolin-4-amine (Sh)

4-Aminoisoquinoline (4h, 144 mg, 0.98 mmol) was added to a mixture of 3 (300 mg, 0.98 mmol), Pd(OAc), (44
mg, 0.20 mmol), Xantphos (113 mg, 0.20 mmol), Cs,CO; (479 mg, 1.47 mmol) in toluene (8 mL) and the
resulting mixture was refluxed for 3 h. The mixture was cooled down to room temperature, and then diluted with

EtOAc (70 mL) and water. The organic layer was washed with brine (40 mL x 3) and dried over MgSO, and
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concentrated. The residue was purified by silica gel column chromatography (SiO,, MeOH:DCM = 0:100~2:98)
to give 5h (268 mg, 74%) as yellow foam. m.p. 61.3 - 62.1 °C; 'H-NMR (400 MHz, DMSO-dy) & 8.96 (s, 4H),
8.35 (s, 4H), 8.11 — 8.08 (m, 4H), 8.07 — 8.03 (m, 4H), 7.97 (s, 4H), 7.69 (dddd, J =20.4, 8.0, 6.9, 1.3 Hz, 9H),
7.50 (dd, J = 8.1, 1.4 Hz, 8H), 7.46 — 7.36 (m, 14H), 4.77 (s, 8H), 2.25 (s, 12H), 2.22 (s, 12H), 2.17 (s, 12H);
IBC-NMR (150 MHz, DMSO-ds) & 149.75, 146.19, 145.67, 145.52, 139.88, 137.27, 134.63, 133.90, 129.92,
129.03, 128.58, 128.39, 128.12, 127.98, 127.36, 127.00, 122.63, 118.06, 74.36, 18.89, 13.50, 12.73; MS (ESI)
m/z [M+H]" 370.3.

N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)quinolin-8-amine (5i)

8-Aminoquinoline (4i, 72 mg, 0.49 mmol) was added to a mixture of 3 (150 mg, 0.49 mmol), Pd(OAc), (22 mg,
0.10 mmol), Xantphos (57 mg, 0.10 mmol), Cs,CO; (239 mg, 0.74 mmol) in toluene (4 mL) and the resulting
mixture was refluxed for 5 h. The mixture was cooled down to room temperature, and then diluted with EtOAc
(70 mL) and water. The organic layer was washed with brine (40 mL x 3) and dried over MgSO, and
concentrated. The residue was purified by silica gel column chromatography (SiO,, EtOAc:Hexane =
0:100~20:80) to give 5i (137 mg, 76%) as yellow solid. m.p. 144.3 - 144.6 °C; '"H-NMR (400 MHz, DMSO-dy)
6 9.29 (s, 1H), 8.98 (dd, /= 7.8, 1.2 Hz, 1H), 8.92 (dd, J=4.2, 1.7 Hz, 1H), 8.38 (dd, /= 8.3, 1.6 Hz, 1H), 7.63
(dd, J=8.2,4.2 Hz, 1H), 7.59 — 7.50 (m, 3H), 7.48 — 7.37 (m, 4H), 4.79 (s, 2H), 2.46 (s, 3H), 2.32 (s, 3H), 2.27
(s, 3H); BC-NMR (150 MHz, DMSO-d¢) 6 148.33, 147.99, 145.37, 145.11, 139.64, 137.90, 137.29, 137.24,
136.64, 128.44, 128.17, 128.03, 127.91, 127.54, 121.86, 117.45, 116.27, 111.91, 74.48, 19.21, 12.80, 12.78; MS
(ESI) m/z [M+H]* 370.3.

N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)isoquinolin-5-amine (5j)

5-Aminoisoquinoline (4j, 71 mg, 0.49 mmol) was added to a mixture of 3 (150 mg, 0.49 mmol), Pd(OAc), (22
mg, 0.10 mmol), Xantphos (57 mg, 0.10 mmol), Cs,CO; (239 mg, 0.74 mmol) in toluene (4 mL) and the resulting
mixture was refluxed for 3 h. The mixture was cooled down to room temperature, and then diluted with EtOAc
(70 mL) and water. The organic layer was washed with brine (40 mL x 3) and dried over MgSO, and
concentrated. The residue was purified by silica gel column chromatography (SiO,, EtOAc:Hexane =
0:100~65:35) to give 5j (156 mg, 86%) as yellow solid. m.p. 120.1 - 121.7 °C; "TH-NMR (400 MHz, DMSO-dy)
6 9.26 (s, 3H), 8.45 (d, J = 6.0 Hz, 3H), 8.08 (s, 3H), 7.97 (d, J= 6.0 Hz, 3H), 7.68 (d, J= 8.1 Hz, 3H), 7.58 —

7.49 (m, 10H), 7.47 — 7.36 (m, 14H), 4.79 (s, 6H), 2.25 (s, 9H), 2.23 (s, 9H), 2.17 (s, 9H); 3C-NMR (150 MHz,
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DMSO-de) 8 152.29, 149.31, 146.67, 145.86, 141.73, 140.06, 138.79, 137.23, 129.17, 129.01, 128.40, 128.14,
128.00, 127.47, 120.03, 119.37, 118.32, 116.16, 74.35, 18.92, 13.65, 12.77; MS (ESI) m/z [M+H]" 370.3.
N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)quinolin-3-amine (5k)
3-Aminoquinoline (4k, 173 mg, 1.78 mmol) was added to a mixture of 3 (300 mg, 0.98 mmol), Pd(OAc), (44
mg, 0.20 mmol), Xantphos (113 mg, 0.20 mmol), Cs,CO; (479 mg, 1.47 mmol) in toluene (10 mL) and the
resulting mixture was refluxed for 1 h. The mixture was cooled down to room temperature, and then diluted with
EtOAc (70 mL) and water. The organic layer was washed with brine (40 mL x 3) and dried over MgSO, and
concentrated. The residue was purified by silica gel column chromatography (Si0,, MeOH:DCM = 0:100~2:98
and then, EtOAc:Hexane=0:100~40:60) to give 5k (308 mg, 85%) as yellow solid. m.p. 167.2 - 168.3 °C; 'H-
NMR (400 MHz, DMSO-d¢) 6 9.09 (d, J = 2.6 Hz, 1H), 8.56 (d, J= 2.4 Hz, 1H), 8.28 (s, 1H), 7.93 — 7.87 (mm,
1H), 7.80 (dt, J= 6.5, 2.7 Hz, 1H), 7.55 — 7.49 (m, 4H), 7.47 — 7.37 (m, 3H), 4.78 (s, 2H), 2.39 (s, 3H), 2.24 (s,
6H); 3C-NMR (150 MHz, DMSO-dg) 6 148.45, 146.06, 145.97, 145.03, 142.59, 139.99, 137.28, 136.66, 128.53,
128.44, 128.39, 128.17, 128.03, 126.92, 126.53, 125.88, 118.11, 117.15, 74.43, 19.04, 13.23, 12.79; MS (ESI)
m/z [M+H]" 370.3.
N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)quinolin-6-amine (51)

6-Aminoquinoline (41, 144 mg, 0.98 mmol) was added to a mixture of 3 (300 mg, 0.98 mmol), Pd(OAc), (44
mg, 0.20 mmol), Xantphos (113 mg, 0.20 mmol), Cs,CO; (479 mg, 1.47 mmol) in toluene (8 mL) and the
resulting mixture was refluxed for 3 h. The mixture was cooled down to room temperature, and then diluted with
EtOAc (70 mL) and water. The organic layer was washed with brine (40 mL x 3) and dried over MgSO, and
concentrated. The residue was purified by silica gel column chromatography (SiO,, MeOH:DCM = 0:100~2:98
and then, EtOAc:Hexane=0:100~40:60) to give 51 (267 mg, 74%) as yellow solid. m.p. 105.5 - 106.0 °C; 'H-
NMR (400 MHz, DMSO-d¢) 6 8.66 (dd, J=4.1, 1.5 Hz, 1H), 8.19 (s, 1H), 8.14 (t, /= 5.5 Hz, 2H), 7.92 (dd, J
=9.2,2.3 Hz, 1H), 7.87 (d,J=9.1 Hz, 1H), 7.52 (d, /= 6.9 Hz, 2H), 7.42 (ddd, /= 12.5, 8.2, 3.3 Hz, 4H), 4.78
(s, 2H), 2.40 (s, 3H), 2.23 (s, 3H), 2.22 (s, 3H); 3C-NMR (150 MHz, DMSO-ds) & 148.53, 146.98, 146.04,
145.12,143.59,141.17, 139.85, 137.29, 134.40, 128.87, 128.65, 128.41, 128.13, 128.00, 124.18, 121.30, 117.77,
110.86, 74.39, 19.05, 13.38, 12.78; MS (ESI) m/z [M+H]" 370.3.
N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)-1H-indol-4-amine (5m)
4-Aminoindole (4m, 129 mg, 0.98 mmol) was added to a mixture of 3 (300 mg, 0.98 mmol), Pd(OAc), (44 mg,

0.20 mmol), Xantphos (113 mg, 0.20 mmol), Cs,CO; (479 mg, 1.47 mmol) in toluene (8 mL) and the resulting
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mixture was refluxed for 4 h. The mixture was cooled down to room temperature, and then diluted with EtOAc
(70 mL) and water. The organic layer was washed with brine (40 mL x 3) and dried over MgSO, and
concentrated. The residue was purified by silica gel column chromatography (SiO,, EtOAc:Hexane = 1:4) to
give 5m (216 mg, 62%) as yellow solid. '"H-NMR (400 MHz, DMSO-dg) 6 10.96 (s, 1H), 7.51 (dd, J=8.1, 1.4
Hz, 2H), 7.47 — 7.36 (m, 4H), 7.23 — 7.19 (m, 1H), 7.06 (dd, J = 5.8, 2.7 Hz, 1H), 6.97 — 6.92 (m, 2H), 6.58 —
6.53 (m, 1H), 4.78 (s, 2H), 2.30 (s, 3H), 2.23 (s, 3H), 2.17 (s, 3H); 3C-NMR (150 MHz, DMSO-d¢) 6 149.27,
145.91, 145.34,139.45,137.32,136.71, 135.60, 128.39, 128.12, 127.97, 122.90, 121.37,119.48, 118.51, 106.21,
104.09, 99.27, 74.36, 18.98, 13.57, 12.75; MS (ESI) m/z [M+H]" 358.3.

Methyl 3-((5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)amino)thiophene-2-carboxylate (5n)

Methyl 3-aminothiophene-2-carboxylate (4n, 77 mg, 0.49 mmol) was added to a mixture of 3 (150 mg, 0.49
mmol), Pd,(dba); (90 mg, 0.10 mmol), Xantphos (57 mg, 0.10 mmol), Cs,CO; (239 mg, 0.74 mmol) in toluene
(4 mL) and the resulting mixture was refluxed for 4 h. The mixture was cooled down to room temperature, and
then diluted with EtOAc (70 mL) and water. The organic layer was washed with brine (40 mL x 3) and dried
over MgSO,4 and concentrated. The residue was purified by silica gel column chromatography (SiO,,
EtOAc:Hexane = 0:100~5:95) to give 5n (341 mg, 91%) as yellow solid. m.p. 139.2 - 143.7 °C; 'H-NMR (400
MHz, DMSO-ds) 6 9.73 (s, 1H), 8.45 (d, J = 5.5 Hz, 1H), 7.86 (d, J = 5.5 Hz, 1H), 7.49 (dd, J = 8.1, 1.5 Hz,
2H), 7.45 —7.34 (m, 3H), 4.76 (s, 2H), 3.85 (s, 3H), 2.39 (s, 3H), 2.24 (s, 3H), 2.20 (s, 3H); *C-NMR (150 MHz,
DMSO-de) & 164.95, 148.82, 146.60, 146.07, 145.61, 140.24, 137.16, 132.82, 128.41, 128.16, 128.03, 121.30,
115.62, 103.51, 74.44, 51.70, 19.09, 12.77, 12.49; MS (ESI) m/z [M+Na]* 404.3.
N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)thiazol-2-amine (50)

2-Aminothiazle (40, 59 mg, 0.59 mmol) was added to a mixture of 3 (150 mg, 0.49 mmol), Pd(OAc), (22 mg,
0.10 mmol), Xantphos (57 mg, 0.10 mmol), Cs,CO; (239 mg, 0.74 mmol) in toluene (4 mL) and the resulting
mixture was refluxed for 4 h. The mixture was cooled down to room temperature, and then diluted with EtOAc
(70 mL) and water. The organic layer was washed with brine (40 mL x 3) and dried over MgSO, and
concentrated. The residue was purified by silica gel column chromatography (SiO,, EtOAc:Hexane = 1:9~1:1)
to give 50 (85 mg, 53%) as yellow solid. m.p. 132.2 - 132.6 °C; 'H-NMR (400 MHz, CDCl;) 8 12.33 (s, 1H),
7.45 —7.37 (m, SH), 7.33 (d, J=4.4 Hz, 1H), 6.79 (d, J = 4.4 Hz, 1H), 4.80 (s, 2H), 2.50 (s, 3H), 2.46 (s, 3H),
2.28 (s, 3H); 3C-NMR (100 MHz, CDCl;) 6 163.22, 148.87, 145.99, 142.85, 141.68, 136.73, 128.91, 128.67,

128.23, 124.73,119.21, 111.08, 75.54, 18.36, 13.54, 13.45; MS (ESI) m/z [M+H]" 326.5.
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Ethyl 2-((5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)amino)oxazole-4-carboxylate (5p)

Ethyl 2-aminooxazole-4-carboxylate (4p, 765 mg, 4.90 mmol) was added to a mixture of 3 (500 mg, 1.63 mmol),
Pd(OAc), (74 mg, 0.33 mmol), Xantphos (191 mg, 0.33 mmol), Cs,CO; (798 mg, 2.45 mmol) in toluene (6.5
mL) and the resulting mixture was refluxed for 4 h. The mixture was cooled down to room temperature, and then
diluted with EtOAc (70 mL) and water. The organic layer was washed with brine (40 mL x 3) and dried over
MgSO, and concentrated. The residue was purified by silica gel column chromatography (SiO,, MeOH:DCM =
1:99) to give 5p (515 mg, 83%) as yellow solid. m.p. 135.0 - 135.5 °C; '"H-NMR (400 MHz, DMSO-dy) & 9.72
(s, 2H), 8.35 (s, 2H), 7.50 (d, J = 6.8 Hz, 6H), 7.46 — 7.35 (m, 9H), 4.79 (s, 5SH), 4.23 (q, J = 7.1 Hz, 5H), 2.31
(s, 7H), 2.21 (s, 7H), 2.08 (s, 7H), 1.26 (t, J= 7.1 Hz, 8H); 3C-NMR (150 MHz, DMSO-d¢) 6 161.11, 158.38,
148.75, 146.85, 145.45, 140.65, 139.78, 137.07, 131.87, 128.45, 128.18, 128.09, 122.69, 74.33, 60.17, 18.94,
14.16, 13.79, 12.79; MS (ESI) m/z [M+Na]* 404.4.
N-(5-(benzyloxy)-3,4,6-trimethylpyridin-2-yl)-1H-benzo[d]imidazol-2-amine (5q)

2-Aminobenzimidazole (4q, 81 mg, 0.590 mmol) was added to a mixture of 3 (150 mg, 0.49 mmol), Pd(OAc),
(22 mg, 0.10 mmol), Xantphos (57 mg, 0.10 mmol), Cs,CO; (239 mg, 0.74 mmol) in toluene (4 mL) and the
resulting mixture was refluxed for 1 d. The mixture was cooled down to room temperature, and then diluted with
EtOAc (70 mL) and water. The organic layer was washed with brine (40 mL x 3) and dried over MgSO, and
concentrated. The residue was purified by silica gel column chromatography (SiO,, MeOH:DCM = 0:100~3:97)
to give 5q (85 mg, 53%) as yellow solid. m.p. 133.1 - 133.5 °C; 'H-NMR (400 MHz, DMSO-d) 8 7.56 — 7.51
(m, 2H), 7.48 — 7.37 (m, 5H), 7.10 — 7.01 (m, 2H), 4.80 (s, 2H), 2.53 (s, 3H), 2.24 (s, 6H); '3*C-NMR (150 MHz,
DMSO-de) & 172.02, 150.38, 147.18, 147.12, 146.22, 145.35, 140.78, 137.16, 128.44, 128.21, 128.07, 120.21,
112.83, 74.41, 18.90, 13.10, 12.87; MS (ESI) m/z [M+H]" 359.3.
2,4,5-Trimethyl-6-(pyridin-2-ylamino)pyridin-3-ol (62a)

A suspension of 5a (150 mg, 0.47 mmol), Pd/C (15 mg) in MeOH (9 mL) was stirred at r.t. for 12 h. The reaction
mixture was filtered with celite pad and concentrated. The residue was purified by silica gel column
chromatography (SiO,, MeOH:DCM = 3:97) to give 6a (88 mg, 82%) as yellow solid. m.p. 230.0 - 230.6 °C;
TH-NMR (600 MHz, DMSO-d¢) 6 8.22 (s, 1H), 8.16 (s, 1H), 8.04 (s, 1H), 7.48 (d, /= 7.6 Hz, 1H), 7.16 (d, J =
8.1 Hz, 1H), 6.67 (d, J=4.1 Hz, 1H), 2.29 (s, 3H), 2.14 (s, 3H), 2.06 (s, 3H); 3C-NMR (150 MHz, DMSO-dy)
0 156.57,147.47,145.53, 143.80, 140.43, 136.95, 134.31, 121.93, 114.06, 109.31, 19.33, 13.91, 12.66; MS (ESI)

m/z [M+H]" 230.4; HRMS (ESI): Calcd for C;3H;s0ON3; [M+H]" 230.1288, Found 230.1288.
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2,4,5-trimethyl-6-((4-(trifluoromethyl)pyridin-2-yl)amino)-pyridin-3-ol (6b)

Prepared according to the general procedure using 5b (174 mg, 0.45 mmol) and Pd/C (20 mg). Flash column
chromatography (SiO,, 50% EtOAc in hexanes) yielded white solid (71 mg, 53%). R,= 0.50 (60% EtOAc in
hexanes); m.p.: 232~235 °C; 'H-NMR (400 MHz, DMSO-ds) 4 8.83 (s, 1H), 8.37 (s, 1H), 8.28 (s, 1H), 7.49 (s,
1H), 6.94 (s, 1H), 2.31 (s, 3H), 2.15 (s, 3H), 2.07 (s, 3H); *C-NMR (150 MHz, DMSO-ds) 8 157.7, 149.9, 146.6,
143.3, 141.1, 138.0 (q, Jc.r = 32.3 Hz), 135.0, 126.4, 124.6, 123.7 (q, Jcr = 271.3 Hz), 109.1 (q, Jcr = 3.4 Hz),
105.0 (q, Jcr=4.1 Hz), 19.7,14.3, 13.1 ppm; MS (ESI) m/z 298.1 [M+H]"; HRMS (ESI): Calcd for C;4H4F3N50
[M+H]* 298.1161, Found 298.1164.

2,4,5-trimethyl-6-((5-(trifluoromethyl)pyridin-2-yl)amino)-pyridin-3-ol (6¢)

Prepared according to the general procedure using Se¢ (223 mg, 0.58 mmol) and Pd/C (25 mg). Flash column
chromatography (SiO,, 3% to 5% MeOH in CH,Cl,) yielded yellow solid (137 mg, 80%). R,= 0.20 (30% EtOAc
in hexanes); m.p.: 200~203 °C; 'H-NMR (400 MHz, DMSO-d) 6 9.06 (s, 1H), 8.45 (s, 1H), 8.35 (dd, J = 1.6,
0.9 Hz, 1H), 7.77 (dd, J=9.0, 2.5 Hz, 1H), 7.03 (d, J= 8.9 Hz, 1H), 2.30 (s, 3H), 2.15 (s, 3H), 2.05 (s, 3H); 13C-
NMR (150 MHz, CDCl;) & 159.9, 147.2, 145.8 (q, Jc.r = 4.2 Hz), 142.7, 141.6, 134.8, 134.5 (q, Jcr = 3.0 Hz),
125.3 (q, Jor = 268.6 Hz), 124.4, 115.0 (q, Jcr = 31.9 Hz), 108.8, 19.8, 14.5, 13.1 ppm; MS (ESI) m/z 298.1
[M+H]*; HRMS (ESI): calcd for C14H4F5N;0 [M+H]" 298.1161, Found 298.1178.
2,4,5-trimethyl-6-((6-(trifluoromethyl)pyridin-3-yl)amino)-pyridin-3-ol (6d)

Prepared according to the general procedure using 5d (138 mg, 0.36 mmol) and Pd/C (14 mg). Flash column
chromatography (SiO,, 50% EtOAc in hexanes) yielded light brown solid (68mg, 64%). R,= 0.50 (60% EtOAc
in hexanes); m.p.: 216~218 °C; 'H-NMR (400 MHz, DMSO-d,) & 8.71 (s, 1H), 8.38 (s, 1H), 8.25 (s, 1H), 7.92
(d,J=6.6 Hz, 1H), 7.61 (d,J= 6.8 Hz, 1H), 2.31 (s, 3H), 2.14 (d, J= 4.4 Hz, 6H); 3C-NMR (150 MHz DMSO-
de) 8 145.5,144.2, 143.8, 140.6, 139.0, 135.9 (q, Jcr = 33.7 Hz), 135.4, 122.9 (q, Jcr = 244.8 Hz), 122.2, 121.2
(q, Jer = 4.1 Hz), 119.7, 19.8, 13.8, 13.1 ppm; MS (ESI) m/z 298.1 [M+H]*; HRMS (ESI): Calcd for
C4H 14F3N;0 [M+H]" 298.1161, Found 298.1164.

6-((5-chloropyridin-2-yl)amino)-2,4,5-trimethylpyridin-3-ol (6¢)

Prepared according to the general procedure using Se (160 mg, 0.45 mmol) and Pd/C (16 mg). Flash column
chromatography (SiO, 60% EtOAc in hexanes) yielded yellow solid (53 mg, 45%). R,= 0.50 (60% EtOAc in
hexanes); m.p.: 148~150 °C; 'TH-NMR (400 MHz, DMSO-dy) & 8.47 (s, 1H), 8.30 (s, 1H), 8.04 (s, 1H), 7.56 (d,

J=6.9 Hz, 1H), 7.16 (d, J= 8.4 Hz, 1H), 2.30 (s, 3H), 2.13 (s, 3H), 2.05 (s, 3H); 3C-NMR (150 MHz, DMSO-d¢)
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0 155.8,146.4, 146.0, 143.8, 141.1, 137.2, 134.9, 122.8, 120.0, 111.0, 19.8, 14.4, 13.1 ppm; MS (ESI) m/z 264.0
[M+H]*; HRMS (ESI): Calcd for C;5H,4CIN;O [M+H]" 264.0898, Found 264.0896.
6-((6-chloropyridin-3-yl)amino)-2,4,5-trimethylpyridin-3-ol (6f)

Prepared according to the general procedure using 5f (155 mg, 0.44 mmol) and Pd/C (16 mg). Flash column
chromatography (SiO,, 50% EtOAc in hexanes) yielded light pinky solid (74 mg, 64%). R,= 0.20 (40% EtOAC
in hexanes); m.p.: 185~186 °C; 'TH-NMR (400 MHz, DMSO-ds) 6 8.50 (s, 1H), 8.09 (s, 1H), 7.94 (s, 1H), 7.93
—7.87 (m, 1H), 7.25 (d, /= 6.7 Hz, 1H), 2.28 (s, 3H), 2.13 (d, /= 9.4 Hz, 6H); *C-NMR (150 MHz, DMSO-d)
6 145.1, 144.6, 140.4, 140.2, 139.2, 138.9, 135.4, 127.4, 123.8, 118.2, 19.8, 13.7, 13.1 ppm; MS (ESI) m/z 264.9
[M+H]*; HRMS (ESI): Calcd for C;3H4CIN;O [M+H]* 264.0898, Found 264.0895.
2,4,5-Trimethyl-6-(quinolin-4-ylamino)pyridin-3-ol (6g)

BCl; (0.42 mL, 0.42 mmol) was added to a suspension of 5g (80 mg, 0.21 mmol) and pentamethylbenzene (94
mg, 0.63 mmol) in DCM (5 mL) at 0 °C and stirred at 0 °C for 4 h. The reaction mixture was quenched by 10%
MeOH/DCM solution. The residue was purified by silica gel column chromatography (SiO,, MeOH:DCM =
0:100~10:90) to give 6g (35 mg, 59%) as yellow solid. m.p. 224.4 - 226.1 °C; 'H-NMR (400 MHz, DMSO-dy)
5 8.85 (dd, J=4.1, 1.6 Hz, 1H), 8.66 (dd, J = 8.6, 0.8 Hz, 1H), 8.28 (s, 1H), 8.05 (s, 1H), 7.54 — 7.42 (m, 3H),
6.71 (dd,J=17.4,1.2 Hz, 1H), 2.27 (s, 3H), 2.19 (s, 3H), 2.07 (s, 3H); '*C-NMR (100 MHz, DMSO-ds) 6 149.91,
148.79, 145.62, 145.39, 141.72, 141.23, 134.59, 131.40, 129.59, 121.95, 120.16, 119.74, 119.50, 110.80, 19.29,
13.94, 12.66; MS (ESI) m/z [M+H]* 280.5; HRMS (ESI): Calcd for C;7H;sON; [M+H]" 280.1444, Found
280.1444.

6-(Isoquinolin-4-ylamino)-2,4,5-trimethylpyridin-3-ol (6h)

BCl; (0.42 mL, 0.42 mmol) was added to a suspension of Sh (80 mg, 0.21 mmol) and pentamethylbenzene (94
mg, 0.63 mmol) in DCM (5 mL) at 0 °C and stirred at 0 °C for 1 h. The reaction mixture was quenched by 10%
MeOH/DCM solution. The residue was purified by silica gel column chromatography (SiO,, MeOH:DCM =
0:100~15:85) to give 6h (29 mg, 48%) as yellow solid. m.p. 199.0 - 201.5 °C; '"H-NMR (600 MHz, DMSO-dy)
6 8.77 (s, 1H), 8.19 (s, 1H), 8.17 (d, J=8.0 Hz, 1H), 8.02 (d, J=7.5 Hz, 1H), 7.96 (s, 1H), 7.84 (s, 1H), 7.68 (d,
J=7.5Hz, 1H), 7.63 (d,J=6.2 Hz, 1H), 2.21 (s, 3H), 2.18 (s, 3H), 2.12 (s, 3H); 3C-NMR (150 MHz, DMSO-d¢)
d 145.45, 145.23, 143.47, 140.95, 135.42, 134.66, 130.45, 128.73, 128.52, 127.90, 127.29, 126.97, 122.15,
120.85, 19.30, 13.78, 12.66; MS (ESI) m/z [M+H]* 280.4; HRMS (ESI): Calcd for C;7;H,3sON; [M+H]*280.1444,

Found 280.1446.
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2,4,5-Trimethyl-6-(quinolin-8-ylamino)pyridin-3-ol (6i)

BCl; (0.42 mL, 0.42 mmol) was added to a suspension of 5i (80 mg, 0.21 mmol) and pentamethylbenzene (94
mg, 0.63 mmol) in DCM (5 mL) at 0 °C and stirred at 0 °C for 1 h. The reaction mixture was quenched by 10%
MeOH/DCM solution. The residue was purified by silica gel column chromatography (SiO,, MeOH:DCM =
0.5:95.5) to give 6i (15 mg, 25%) as yellow solid. m.p. 148.5 - 153.0 °C; 'H-NMR (400 MHz, CDCls) & 8.89 (s,
1H), 8.71 (dd, J=4.1, 1.4 Hz, 1H), 8.50 (d, J=7.7 Hz, 1H), 8.03 (dd, /= 8.2, 1.4 Hz, 1H), 7.40 (t, /= 8.0 Hz,
1H), 7.32 (dd, /= 8.2, 4.2 Hz, 1H), 7.17 (d, J = 8.3 Hz, 1H), 2.43 (s, 3H), 2.25 (s, 3H), 2.17 (s, 3H); 3C-NMR
(100 MHz, CDCls) & 147.16, 146.57, 143.14, 138.83, 138.79, 138.53, 136.18, 133.72, 128.40, 127.78, 121.17,
118.34, 116.68, 111.01, 18.88, 13.37, 12.45; MS (ESI) m/z [M+H]" 280.5; HRMS (ESI): Calcd for C,,H,;s0N;
[M+H]* 280.1444, Found 280.1446.

6-(Isoquinolin-5-ylamino)-2,4,5-trimethylpyridin-3-ol (6j)

A suspension of 5j (44 mg, 0.12 mmol), Pd/C (9 mg) in MeOH (10 mL) was stirred at r.t. for 3 h under H,
atmosphere. The reaction mixture was filtered with celite pad and concentrated. The residue was purified by
silica gel column chromatography (SiO,, MeOH:DCM = 1:100~10:90) to give 6j (14 mg, 42%) as brown film.
m.p. 208.0 - 209.5 °C (dec.); 'H-NMR (400 MHz, DMSO-dq) 8 9.21 (s, 1H), 8.44 (d, J= 6.0 Hz, 1H), 8.30 (s,
1H), 8.11 (d, /= 6.0 Hz, 1H), 8.01 (s, 1H), 7.50 (d, /= 8.1 Hz, 1H), 7.44 (t, J= 7.8 Hz, 1H), 6.93 (dd, J=17.5,
0.8 Hz, 1H), 2.28 (s, 3H), 2.20 (s, 3H), 2.08 (s, 3H); '*C-NMR (100 MHz, DMSO-d¢) 6 152.20, 145.76, 144.98,
141.51, 141.27, 140.46, 134.62, 129.22, 127.71, 127.21, 122.23, 117.72, 115.73, 113.62, 19.31, 13.92, 12.68;
MS (ESI) m/z [M+H]" 280.0; HRMS (ESI): Calcd for C{7H;3ON3 [M+H]* 280.1444, Found 280.1447.
2,4,5-Trimethyl-6-(quinolin-3-ylamino)pyridin-3-ol (6k)

BCl; (1.5 mL, 1.5 mmol) was added to a suspension of Sk (277 mg, 0.75 mmol) and pentamethylbenzene (333
mg, 2.25 mmol) in DCM (30 mL) at 0 °C and stirred at 0 °C for 2 h. The reaction mixture was quenched by 10%
MeOH/DCM solution. The residue was purified by silica gel column chromatography (SiO,, MeOH:DCM =
0:100~10:90) to give 6k (195 mg, 93%) as yellow solid. m.p. 215 - 220 °C (dec); 'H-NMR (400 MHz, DMSO-
de¢) 6 9.51 (s, 1H), 9.18 (s, 1H), 8.35 (s, 1H), 8.14 (d, J = 8.3 Hz, 1H), 8.02 (d, J = 8.0 Hz, 1H), 7.75 (ddd, J =
20.7, 11.1, 4.1 Hz, 2H), 2.48 (s, 3H), 2.34 (s, 3H), 2.27 (s, 3H); '3C-NMR (100 MHz, DMSO-d¢) & 145.48,
145.07, 144.23, 142.16, 139.86, 137.72, 134.88, 128.74, 128.36, 126.62, 126.43, 125.29, 118.04, 115.93, 19.42,
13.38, 12.68; MS (ESI) m/z [M+H]* 280.3; HRMS (ESI): Calcd for C;7H;sON; [M+H]*" 280.1444, Found

280.1445.
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2,4,5-Trimethyl-6-(quinolin-6-ylamino)pyridin-3-ol (61)

A suspension of 51 (200 mg, 0.54 mmol), Pd/C (40 mg) in MeOH (6 mL) was stirred at r.t. for 6 h under H,
atmosphere. The reaction mixture was filtered with celite pad and concentrated. The residue was purified by
silica gel column chromatography (SiO,, MeOH:DCM = 0:100~3:97) to give 61 (88 mg, 58%) as brown solid.
m.p. 75.7 - 76.5 °C; 'H-NMR (400 MHz, DMSO-d¢) 6 8.60 (dd, J= 4.1, 1.6 Hz, 1H), 8.17 (s, 1H), 8.09 — 8.02
(m, 2H), 7.85-7.79 (m, 1H), 7.72 (dd, J=7.2, 2.5 Hz, 2H), 7.35 (dd, J= 8.3, 4.2 Hz, 1H), 2.35 (s, 3H), 2.18 (s,
3H), 2.16 (s, 3H); 3C-NMR (100 MHz, DMSO-d¢) & 146.37, 145.06, 144.57, 143.17, 142.50, 140.20, 134.69,
134.02, 129.11, 128.78, 123.32, 121.24, 119.31, 108.49, 19.43, 13.62, 12.70; MS (ESI) m/z [M+H]" 280.4;
HRMS (ESI): Calcd for C,7H;3ON; [M+H]* 280.1444, Found 280.1445.
6-((1H-indol-4-yl)amino)-2,4,5-trimethylpyridin-3-ol (6m)

BCl; (0.35 mL, 0.35 mmol) was added to a suspension of Sm (62 mg, 0.17 mmol) and pentamethylbenzene (76
mg, 0.52 mmol) in DCM (4 mL) at 0 °C and stirred at 0 °C for 4h. The reaction mixture was quenched by 10%
MeOH/DCM solution. The residue was purified by silica gel column chromatography (SiO,, MeOH:DCM =
0:100~3:97) to give 6m (14 mg, 31%) as green film. m.p. 80.2 - 80.9 °C; 'H-NMR (400 MHz, DMSO-dy¢) &
10.90 (s, 1H), 8.14 (s, 1H), 7.29 (s, 1H), 7.19 — 7.15 (m, 1H), 6.88 — 6.82 (m, 2H), 6.62 — 6.58 (m, 1H), 6.55 (dd,
J=6.1,2.3 Hz, 1H), 2.30 (s, 3H), 2.18 (s, 3H), 2.10 (s, 3H); 3C-NMR (150 MHz, DMSO-d¢) 6 145.73, 144.77,
140.63, 137.44, 136.72, 134.31, 122.50, 121.56, 120.95, 118.28, 103.33, 102.72, 99.20, 19.36, 13.95, 12.67; MS
(ESI) m/z [M+H]" 267.9; HRMS (ESI): Calcd for C,¢H;sON; [M+H]" 268.1444, Found 268.1443.

Methyl 3-((5-hydroxy-3,4,6-trimethylpyridin-2-yl)amino)-thiophene-2-carboxylate (6n)

BCl; (0.77 mL, 0.77 mmol) was added to a suspension of 5n (147 mg, 0.38 mmol) and pentamethylbenzene (171
mg, 1.15 mmol) in DCM (4 mL) at 0 °C and stirred at 0 °C for 1h. The reaction mixture was quenched by 10%
MeOH/DCM solution. The residue was purified by silica gel column chromatography (SiO,, MeOH:DCM =
2:98) to give 6n (18 mg, 17%) as yellow solid. m.p. 170.7 - 171.9 °C; 'H-NMR (400 MHz, DMSO-dg) 8 9.54 (s,
1H), 8.33 (d,J=5.5 Hz, 1H), 8.17 (s, 1H), 7.81 (d, J=5.5 Hz, 1H), 3.83 (s, 3H), 2.34 (s, 3H), 2.17 (s, 3H), 2.16
(s, 3H); BC-NMR (150 MHz, DMSO-d) 8 164.97, 149.58, 144.03, 143.72, 140.08, 135.08, 132.71, 121.00,
115.53, 102.20, 51.58, 19.48, 12.67, 12.59; MS (ESI) m/z [M+H]* 293.4; HRMS (ESI): Calcd for C,4H;7;03;N,S
[M+H]* 293.0954, Found 293.0962.

2,4,5-Trimethyl-6-(thiazol-2-ylamino)pyridin-3-ol (60)
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BCl; (0.43 mL, 0.43 mmol) was added to a suspension of 50 (70 mg, 0.22 mmol) and pentamethylbenzene (96
mg, 0.65 mmol) in DCM (4 mL) at 0 °C and stirred at 0 °C for 3h. The reaction mixture was quenched by 10%
MeOH/DCM solution. The residue was purified by silica gel column chromatography (SiO,, MeOH:DCM =
0:100~3:97) to give 60 (41 mg, 80%) as yellow solid. m.p. 236 - 240 °C; 'H-NMR (400 MHz, DMSO-ds) 6 9.92
(s, 1H), 8.14 (s, 1H), 7.35 (d, /= 3.6 Hz, 1H), 6.87 (d, J = 3.6 Hz, 1H), 2.38 (s, 3H), 2.19 (s, 3H), 2.16 (s, 3H);
I3C-NMR (150 MHz, DMSO-d¢) 6 161.32, 143.59, 142.17, 138.50, 136.94, 135.38, 115.45, 109.69, 18.51, 12.64,
12.60; MS (ESI) m/z [M+H]" 236.1; HRMS (ESI): Calcd for C;1H;4ON;3S [M+H]" 236.0852, Found 236.0853.
Ethyl 2-((5-hydroxy-3,4,6-trimethylpyridin-2-yl)amino)-oxazole-4-carboxylate (6p)

BCl; (0.32 mL, 0.32 mmol) was added to a suspension of 5p (60 mg, 0.16 mmol) and pentamethylbenzene (70
mg, 0.47 mmol) in DCM (2 mL) at 0 °C and stirred at 0 °C for 1h. The reaction mixture was quenched by 10%
MeOH/DCM solution. The residue was purified by silica gel column chromatography (SiO,, EtOAc:Hexane =
0:100~50:50 and then MeOH:DCM = 3:97) to give 6p (24 mg, 51%) as brown solid. m.p. 130 °C (dec.); 'H-
NMR (400 MHz, DMSO-d¢) 8 9.49 (s, 1H), 8.49 (s, 1H), 8.27 (s, 1H), 4.23 (q, J = 7.1 Hz, 2H), 2.29 (s, 3H),
2.16 (s, 3H), 2.05 (s, 3H), 1.26 (t, J = 7.1 Hz, 3H); 3C-NMR (150 MHz, DMSO-d¢) 4 161.22, 159.20, 147.14,
141.46, 141.41, 139.20, 134.28, 131.95, 123.78, 60.09, 19.28, 14.16, 13.91, 12.60; MS (ESI) m/z [M+H]* 292.5;
HRMS (ESI): Calcd for C4H13O4N3 [M+H]" 292.1292, Found 292.1296.
6-((1H-benzo|d]imidazol-2-yl)amino)-2,4,5-trimethylpyridin-3-ol (6q)

BCl; (0.13 mL, 0.13 mmol) was added to a suspension of 5q (26 mg, 0.07 mmol) and pentamethylbenzene (29 mg, 0.20
mmol) in DCM (1 mL) at 0 °C and stirred at 0 °C for 1h. The reaction mixture was quenched by 10% MeOH/DCM
solution. The residue was purified by silica gel column chromatography (SiO,, MeOH:DCM = 5:95) to give 6q (18 mg,
100%) as yellow solid. m.p. 262 °C (dec.); '"H-NMR (400 MHz, DMSO-d¢) 6 11.91 (s, 1H), 9.16 (s, 1H), 8.24 (s, 1H),
7.34 (s, 2H), 6.98 (dd, J= 5.8, 3.1 Hz, 2H), 2.45 (s, 3H), 2.18 (s, 3H), 2.16 (s, 3H); 3*C-NMR (150 MHz, DMSO-d¢) &
171.83, 151.06, 144.29, 143.83, 139.82, 135.60, 119.92, 117.56, 112.62, 19.30, 13.14, 12.74; MS (ESI) m/z [M+H]*
269.4; HRMS (ESI): Calcd for C;sH,70N, [M+H]* 269.1397, Found 269.1396.
2-bromo-5-((tert-butyldiphenylsilyl)oxy)-3,4,6-trimethylpyridine (7)

To a solution of 2 (5.11 g, 23.7 mmol) in DMF (34 mL) was added imidazole (3.54 g 52.0 mmol) and TBDPSCI1
(9.1 mL, 35.5 mmol). After 16 h, the reaction mixture was quenched with water and extracted with CH,Cl, (40
mL x 4). The combined extracts were washed with water and brine, dried over anhydrous MgSO, and

concentrated in vacuo. The residue was purified using flash column chromatography (SiO,, 1% EtOAc in
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hexanes) to afford 7 (9.73 g, 91%) as white solid. R,= 0.80 (20% EtOAC in hexanes); m.p.: 123~126 °C; 'H-
NMR (400 MHz, CDCly) 6 7.67-7.62 (m, 4H), 7.44-7.31 (m, 6H), 2.21 (s, 3H), 2.16 (s, 3H), 1.98 (s, 3H), 1.10
(s, 9H).; MS (ESI) m/z 454.1 [M+H]*; HRMS (ESI): Calcd for C,4H,sBrNOSi [M+H]* 454.1196, Found
454.1212.

N-(5-((tert-butyldiphenylsilyl)oxy)-3,4,6-trimethylpyridin-2-yl)-1,1-diphenylmethanimine (8)

A solution of 7 (3.70 g, 8.14 mmol) in toluene (32 mL) was treated with Pd,(dba); (375 mg 0.05 mmol), BINAP
(504 mg, 0.10 mmol), NaO’Bu (860 mg, 1.10 mmol) and benzopheoneimine (1.37 mL, 8.14 mmol). The reaction
mixture was refluxed for 3 h under Ar and diluted with EtOAc, washed with water three times and brine, dried
over anhydrous MgSQO, and concentrated in vacuo. The residue was purified using flash column chromatography
(8104, 3% to 5% EtOAc in hexanes) to afford 8 (3.72 g, 82%) as yellow solid. R,= 0.50 (20% EtOAC in hexanes);
m.p.: 143~145 °C; "H-NMR (400 MHz, CDCl;) é 7.85-7.75 (m, 2H), 7.66-7.61 (m, 4H), 7.48-7.28 (m, 11H),
7.25-7.10 (m, 3H), 2.09 (s, 3H), 1.84 (d, J=9.1 Hz, 6H), 1.10 (s, 9H); 3C-NMR (100 MHz, CDCl;) 8 169.64,
154.58, 145.50, 143.81, 139.29, 137.08, 135.23, 133.90, 130.78, 129.80, 129.58, 128.93, 128.49, 127.97, 127.79,
127.66, 127.54, 119.430, 26.01, 21.42, 20.24, 14.83, 14.02 ppm; MS (ESI) m/z 555.1 [M+H]"; HRMS (ESI)
Calcd for C37H;33N,0Si [M+H]* 555.2826, Found 555.2820.
5-((tert-butyldiphenylsilyl)oxy)-3,4,6-trimethylpyridin-2-amine (9)

A solution of 8 (6.78 g, 12.2 mmol) in MeOH (61 mL) and THF (6.1 mL) (10:1) was added AcClI (1.92 mL, 26.
9 mmol) at 0 °C stirring for 20 min and allowed to warm to room temperature. After stirring for 28 h, the reaction
mixture was concentrated under reduced pressure. The residue was dissolved in EtOAc, washed with 2 N NaOH
to make pH 7 and washed with brine, dried over anhydrous MgSO, and concentrated in vacuo. The residue was
purified using flash column chromatography (SiO,, 2.5% MeOH in CH,Cl,) to afford 9 (2.52 g, 96%) as brown
solid. R,=0.2 (3% MeOH in CH,Cl,); m.p.: 121~130 °C; 'H-NMR (400 MHz, DMSO-d) 8 7.65 (d, J=1.4 Hz,
4H), 7.48-7.36 (m, 6H), 5.02 (s, 2H), 1.92 (s, 3H), 1.86 (d, /= 2.4 Hz, 6H), 1.04 (s, 9H).; 3CNMR (100 MHz,
CDCl,) 6 151.63, 140.97, 140.79, 135.68, 134.77, 133.67, 129.88, 127.74, 112.53, 26.72, 21.17, 19.63, 14.37,
13.09 ppm; MS (ESI) m/z 391.5 [M+H]*; HRMS (ESI): Calcd for C,4H;)N,OSi [M+H]* 391.2200, Found
391.2220.

3-((tert-butyldiphenylsilyl)oxy)-6-isothiocyanato-2,4,5-trimethylpyridine (10)

To a solution of 9 (4.27 g, 10.9 mmol) in CH,Cl, (55 mL) at O °C under Ar was treated with DIPEA (5.7 mL,

32.8 mmol), thiophosgene (0.88 mL, 11.5 mmol). The reaction mixture was stirred same temperature for 10 min
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and allowed to warm to room temperature for 1 h and then, poured onto a SiO, packed column. The reaction
mixture was purified using flash chromatography (2.5% to 5% Et,O in hexanes) to afford 10 (4.26 g, 90%) as
brown solid. Ry= 0.4 (5% Et,O in hexanes); m.p.: 119~123 °C; 'TH-NMR (400 MHz, CDCl;) § 7.68—7.63 (m,
4H), 7.47-7.41 (m, 2H), 7.39-7.34 (m, 4H), 2.20 (s, 3H), 2.16 (s, 3H), 1.95 (s, 3H), 1.14-1.10 (m, 9H); '3C-
NMR (100 MHz, CDCl;) ¢ 148.50, 146.81, 137.93, 136.28, 136.28, 136.18, 135.11, 133.12, 130.18, 127.87,
126.86, 26.81, 21.64, 20.24, 15.17, 14.74 ppm; MS (ESI) m/z 433.7 [M+H]"; HRMS (ESI): Calcd for
CusHosN,OSSi [M+H]* 433.1764, Found 433.1767.
N-(5-((tert-butyldiphenylsilyl)oxy)-3,4,6-trimethylpyridin-2-yl)-5-methyl-1,3,4-oxadiazol-2-amine (13a)

Prepared according to the general procedure using 10 (198 mg, 0.45 mmol). Flash column chromatography (SiO,, 35%
EtOAc in hexanes) yielded 13a as white form (93 mg, 43%, 2 steps). R,= 0.50 (40% EtOAC in hexanes); m.p.: 150~151
°C; 'TH-NMR (400 MHz, DMSO-ds) 6 9.48 (s, 1H), 7.66 (d, J= 6.6 Hz, 4H), 7.46 (dd, J= 15.4, 7.2 Hz, 6H), 2.33 (s, 3H),
2.12 (s, 1H), 2.04-1.94 (m, 8H), 1.07 (s, 9H); 3C-NMR (100 MHz, CDCl;) § 166.6, 157.4, 149.4, 143.7, 140.3, 135.2,
132.8, 130.3, 128.6, 128.0, 125.9, 26.8, 20.2, 17.3, 15.9, 13.8, 11.2 ppm; MS (ESI) m/z 473.5 [M+H]*; HRMS (ESI):
Calcd for Cy;H3,N40,SSi [M+H]* 473.2367, Found 473.2364.
N-(5-((tert-butyldiphenylsilyl)oxy)-3,4,6-trimethylpyridin-2-yl)-5-(trifluoromethyl)-1,3,4-oxadiazol-2-amine (13b)
Prepared according to the general procedure using 10 (610 mg, 1.41 mmol). Flash column chromatography
(8103, 5% EtOAc in hexanes) yielded 13b as white solid (160 mg, 19%, 2 steps). R,= 0.10 (10% EtOAC in
hexanes); m.p.: 140~142 °C; 'H-NMR (400 MHz, DMSO-d;) 8 7.67 (dd, J = 8.0, 1.4 Hz, 4H), 7.52-7.41 (m,
6H), 2.08 (s, 6H), 2.00 (s, 3H), 1.08 (s, 9H); 3C-NMR (175 MHz, CDCl;) § 167.1, 149.1, 148.2 (q, Jc.r = 43.2
Hz), 145.3, 141.4, 135.1, 132.5, 130.5, 129.2, 128.0, 126.8, 116.7 (q, Jcr = 268.5 Hz), 26.7, 20.2, 17.3, 16.0,
13.8 ppm; MS (ESI) m/z 527.5 [M+H]*; HRMS (ESI): Calcd for C,;Hy9F3N4O,Si [M+H]" 527.2084, Found
527.2124.

N-(5-((tert-butyldiphenylsilyl)oxy)-3,4,6-trimethylpyridin-2-yl)-5-phenyl-1,3,4-0xadiazol-2-amine (13c)

Prepared according to the general procedure using 10 (340 mg, 0.78 mmol). Flash column chromatography
(8105, 15% EtOAc in hexanes) yielded 13¢ as yellow solid (235 mg, 50%, 2 steps). R,= 0.10 (20% EtOAC in
hexanes); m.p.: 169~172 °C; 'H-NMR (400 MHz, DMSO-ds) 6 9.91 (s, 1H), 7.80 (d, J= 3.2 Hz, 2H), 7.68 (d, J
= 6.8 Hz, 4H), 7.57-7.40 (m, 9H), 2.20-1.94 (m, 9H), 1.08 (s, 9H); 3C-NMR (100 MHz, DMSO-d;) & 161.5,

158.9, 146.3, 143.3, 142.8, 137.3, 134.8, 133.0, 130.8, 130.2, 129.2, 127.9, 125.3, 124.1, 122.4, 26.5, 21.3, 19.6,
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14.6, 13.9 ppm; MS (ESI) m/z 535.8 [M+H]"; HRMS (ESI): Calcd for C;,H;33N4O,Si [M+H]* 535.2523, Found
527.2519.
N-(5-((tert-butyldiphenylsilyl)oxy)-3,4,6-trimethylpyridin-2-yl)-5-(4-(trifluoromethyl)phenyl)-1,3,4-oxadiazol-2-
amine (13d)

Prepared according to the general procedure using 10 (500 mg, 1.16 mmol). Flash column chromatography
(810, 12% EtOAc in hexanes) yielded 13d as light yellow solid (430 mg, 56%, 2 steps). R,= 0.40 (20% EtOAC
in hexanes); m.p.: 215~217 °C; '"H-NMR (400 MHz, DMSO-d,) & 10.06 (s, 1H), 7.99 (s, 2H), 7.91 (d, J = 8.4
Hz, 2H), 7.68 (d, J = 6.7 Hz, 4H), 7.46 (dt, J = 14.1, 7.0 Hz, 6H), 2.06 (d, J = 10.5 Hz, 9H), 1.08 (s, 9H); 13C
NMR (175 MHz, CDCl;) 6 166.3, 157.3, 148.9, 144.9, 141.0, 135.2, 132.5, 132.1 (q, Jcr = 32.4 Hz), 130.4,
129.2,128.2,128.0, 127.9, 126.3, 125.9 (q, Jcr = 3.7 Hz), 123.8 (q, Jc.r = 270.6 Hz), 20.2, 17.3, 16.0, 14.0 ppm;
MS (ESI) m/z 603.2 [M+H]"; HRMS (ESI): Calcd for C5,H34N40,Si [M+H]" 603.2397, Found 603.2402.
N-(5-((tert-butyldiphenylsilyl)oxy)-3,4,6-trimethylpyridin-2-yl)-5-phenyl-1,3,4-thiadiazol-2-amine (14a)

Prepared according to the general procedure using 10 (338 mg, 0.78 mmol). Flash column chromatography
(8105, 10% to 15% EtOAc in hexanes) yielded 14a as yellow solid (173 mg, 36%, 2 steps). R, = 0.30 (40%
EtOAC in hexanes); m.p.: 241~243 °C; 'TH-NMR (400 MHz, DMSO-dg) 6 10.65 (s, 1H), 7.87 (dd, J=7.9, 1.4
Hz, 2H), 7.69—7.65 (m, 4H), 7.49-7.40 (m, 9H), 2.19 (s, 3H), 2.10 (s, 3H), 2.06 (s, 3H), 1.08 (s, 9H).; 3*C-NMR
(100 MHz, DMSO-ds) & 144.3, 138.6, 137.6, 137.4, 135.3, 133.6, 131.6, 130.7, 130.1, 129.8, 129.6, 128._9,
128.4, 128.2, 126.8, 27.1, 21.0, 20.2, 15.2, 13.3 ppm; MS (ESI) m/z 551.6 [M+H]"; HRMS (ESI): Calcd for
C3,H34N4OSSi [M+H]* 551.2295, Found 551.2313.
5-(4-bromophenyl)-N-(5-((tert-butyldiphenylsilyl)oxy)-3,4,6-trimethylpyridin-2-yl)-1,3,4-thiadiazol-2-amine (14b)
Prepared according to the general procedure using 10 (260 mg, 0.60 mmol). Flash column chromatography
(8104, 20% to 30% EtOAc in hexanes) yielded 14b as yellow solid (158 mg, 42%, 2 steps). R,= 0.2 (20% EtOAC
in hexanes); m.p.: 241~243 °C; 'H NMR (400 MHz, DMSO-d,) 4 10.73 (s, 1H), 7.82 (d, J = 8.5 Hz, 2H), 7.69—
7.65 (m, 6H), 7.50-7.41 (m, 6H), 2.18 (s, 3H), 2.10 (s, 3H), 2.06 (s, 3H), 1.08 (s, 9H); 3C NMR (175 MHz,
CDCl) 6 145.2,135.4,135.3,135.2,133.30, 132.3, 132.2,130.3, 130.2, 129.5, 128.3, 128.0, 127.9, 127.7, 124.6,
29.7, 26.9, 20.2, 15.3, 13.2 ppm; MS (ESI) m/z 631.0 [M+H]*; HRMS (ESI): Calcd for C;,H;3;BrN,OSSi
[M+H]*: 631.1385, Found 631.1377
N-(5-((tert-butyldiphenylsilyl)oxy)-3,4,6-trimethylpyridin-2-yl)-5-(4-methoxyphenyl)-1,3,4-thiadiazol-2-amine

(14¢)
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Prepared according to the general procedure using 10 (836 mg, 1.41 mmol). Flash column chromatography
(8105, 20% to 40% EtOAc in hexanes) yielded 14¢ as yellow solid (143 mg, 18%, 2 steps). R,= 0.2 (20% EtOAC
in hexanes); m.p.: 220~222 °C; 'H-NMR (400 MHz, DMSO-ds) 6 10.56 (s, 1H), 7.80 (d, /= 8.7 Hz, 2H), 7.69—
7.66 (m, 4H), 7.50-7.41 (m, 6H), 7.05-7.00 (m, 2H), 3.80 (s, 3H), 2.18 (s, 3H), 2.10 (s, 3H), 2.05 (s, 3H), 1.08
(s, 9H); 3*C-NMR (150 MHz, DMSO-ds) 6 160.9, 144.2, 141.0, 138.5, 135.2, 133.6, 130.6, 128.4, 128.3, 124.2,
115.0, 55.8, 27.1, 21.0, 20.1, 15.1, 13.2 ppm; MS (ESI) m/z 581.4 [M+H]*; HRMS (ESI): Calcd for
C53H36N40,SSi [M+H]" 581.2401, Found 581.2405.
N-(5-((tert-butyldiphenylsilyl)oxy)-3,4,6-trimethylpyridin-2-yl)-5-(p-tolyl)-1,3,4-thiadiazol-2-amine (14d)
Prepared according to the general procedure using 10 (302 mg, 0.70 mmol). Flash column chromatography
(8104, 20% to 30% EtOAc in hexanes) yielded 14d as yellow solid (75 mg, 24%, 2 steps). R,= 0.2 (20% EtOAC
in hexanes); m.p.: 152~156 °C; 'H-NMR (400 MHz, DMSO-d) & 10.61 (s, 1H), 7.75 (d, J = 8.1 Hz, 2H), 7.69—
7.66 (m, 4H), 7.50-7.41 (m, 6H), 7.28 (d, J = 7.9 Hz, 2H), 2.34 (s, 3H), 2.18 (s, 3H), 2.10 (s, 3H), 2.06 (s, 3H),
1.08 (s, 9H); MS (ESI) m/z 565.8 [M+H]*; HRMS (ESI): Calcd for C33H;3¢N,OSSi [M+H]" 565.2452, Found
565.2523.
N-(5-((tert-butyldiphenylsilyl)oxy)-3,4,6-trimethylpyridin-2-yl)-5-(4-(trifluoromethyl)phenyl)-1,3,4-thiadiazol-2-
amine (14e)

Prepared according to the general procedure using 10 (240 mg, 0.55 mmol). Flash column chromatography (SiO,, 10%
to 20% EtOAc in hexanes) yielded 14e as yellow solid (183 mg, 53%, 2 steps). R,=0.25 (20% EtOAC in hexanes); m.p.:
233~235 °C; 'TH-NMR (400 MHz, DMSO-d)  10.85 (s, 1H), 8.10 (d, /= 7.5 Hz, 2H), 7.83 (d, /= 8.3 Hz, 2H), 7.68 (dd,
J=18.0, 1.5 Hz, 4H), 7.52 — 7.41 (m, 6H), 2.20 (s, 3H), 2.12 (s, 3H), 2.07 (s, 3H), 1.08 (s, 9H); *C-NMR (150 MHz,
DMSO0-dg) 6 161.9, 157.4, 143.9, 140.6, 138.3, 134.9, 134.8, 133.1, 130.2, 129.4 (q, Jcr = 31.8 Hz), 129.3, 127.9, 126.9,
126.1 (q, Jor = 3.6 Hz), 124.0 (q, Jor = 270.5 Hz), 116.9, 26.6, 20.5, 20.2, 19.7, 14.7, 12.7 ppm; MS (ESI) m/z 619.9

[M+H]*; HRMS (ESI): Caled for Cs;Hy3F3N,0SSi [M+H]* 619.2169, Found 565.2166.

2,4,5-trimethyl-6-((5-methyl-1,3,4-oxadiazol-2-yl)amino)pyridin-3-ol (15a)
Prepared according to the general procedure using 13a (148 mg, 0.31 mmol). Flash column chromatography (SiO,, 2%
to 5% MeOH in CH,Cl,) yielded 15a as yellow solid (38 mg, 52%). R,= 0.50 (7.5% MeOH in CH,Cl,); m.p.: 205~207

°C; TH-NMR (400 MHz, DMSO-ds) 5 9.38 (s, 1H), 8.4 (s, 1H), 2.33 (s, 3H), 2.28 (s, 3H), 2.10 (d, J = 34.2 Hz, 6H); 13C-
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NMR (100 MHz, DMSO-d;) 8 161.7, 157.8, 146.85, 141.7, 141.3, 134.4, 123.0, 19.2, 13.8, 12.6, 10.6 ppm; MS (ESI)
m/z 235.9 [M+H]"; HRMS (ESI): Calcd for C;;H4N4O, [M+H]" 235.1189, Found 235.1187.
2,4,5-trimethyl-6-((5-(trifluoromethyl)-1,3,4-oxadiazol-2-yl)amino)pyridin-3-ol (15b)

Prepared according to the general procedure using 13b (122 mg, 0.23 mmol). Flash column chromatography (SiO,, 0.5%
to 1% MeOH in CH,Cl,) yielded 15b as pale yellow solid (50 mg, 75%). R,= 0.30 (5% MeOH in CH,Cl,); m.p.: 213~215
°C; 'TH NMR (400 MHz, DMSO-dg) 6 10.44 (s, 1H), 8.67 (s, 1H), 2.33 (s, 3H), 2.17 (d, J = 21.1 Hz, 6H); MS (ESI) m/z
289.0 [M+H]*; HRMS (ESI): Calcd for C;1H;,F;N40, [M+H]" 289.0906, Found 289.0964.
2,4,5-trimethyl-6-((5-phenyl-1,3,4-oxadiazol-2-yl)amino)pyridin-3-ol (15¢)

Prepared according to the general procedure using 13¢ (183 mg, 0.34 mmol). Flash column chromatography (SiO,, 1%
to 2.5% MeOH in CH,Cl,) yielded 15c¢ as yellow solid (88 mg, 87%). R,= 0.30 (5% MeOH in CH,Cl,); m.p.: 249~250
°C; 'TH-NMR (400 MHz, DMSO-ds) 6 9.79 (s, 1H), 8.53 (s, 1H), 7.91 (d, J=57.9 Hz, 2H), 7.58-7.51 (m, 3H), 2.45-2.06
(m, 9H); 3C-NMR (100 MHz, DMSO-d;) 8 161.9, 158.6, 148.7, 147.0, 141.4, 134.5, 130.7, 129.3, 125.3, 124.3, 123.1,
19.3, 13.8, 12.6 ppm; MS (ESI) m/z 297.1 [M+H]"; HRMS (ESI): Caled for C;¢H(N4O, [M+H]" 297.1346, Found
297.1343.

2,4,5-trimethyl-6-((5-(4-(trifluoromethyl)phenyl)-1,3,4-oxadiazol-2-yl)amino)pyridin-3-ol (15d)

Prepared according to the general procedure using 13d (372 mg, 0.62 mmol). Flash column chromatography
(8103, 1% to 2% MeOH in CH,Cl,) yielded 15d as yellow solid (151 mg, 67%). R,=0.30 (5% MeOH in CH,Cl,);
m.p.: 265 °C (dec.); 'H-NMR (400 MHz, DMSO-d¢) & 9.99 (s, 1H), 8.60 (s, 1H), 8.05 (s, 2H), 7.91 (d, J = 8.3
Hz, 2H), 2.34 (s, 3H), 2.18 (d, J = 16.9 Hz, 6H); '3C NMR (100 MHz, DMSO-d) 8 166.6, 162.4, 157.3, 147.2,
141.6, 141.0, 134.7, 130.3 (q, Jcr = 31.2 Hz), 126.2, 126.0, 123.9 (q, Jcr = 270.5 Hz), 123.3, 19.3, 13.7, 12.8
ppm; MS (ESI) m/z 365.4 [M+H]*; HRMS (ESI): Calcd for C,7H;5F;N4O, [M+H]* 365.1219, Found 365.1238.
2,4,5-trimethyl-6-((5-phenyl-1,3,4-thiadiazol-2-yl)amino)pyridin-3-ol (16a)

Prepared according to the general procedure using 14a (132 mg, 0.24 mmol). Flash column chromatography
(810,, 1% to 2% MeOH in CH,Cl,) yielded 16a as yellow solid (54 mg, 72%). R,= 0.30 (5% MeOH in CH,Cl,);
m.p.: 256~266 °C; 'H-NMR (400 MHz, DMSO-d;) 6 10.55 (s, 1H), 8.29 (s, 1H), 7.96-7.87 (m, 2H), 7.56-7.43
(m, 3H), 2.43 (s, 3H), 2.23 (s, 3H), 2.17 (s, 3H); *C-NMR (100 MHz, DMSO-dy) 8 161.3, 158.2, 144.4, 140.8,
138.8, 135.9, 131.2, 129.6, 129.2, 126.3, 116.5, 18.5, 12.7, 12.6 ppm; MS (ESI) m/z 313.2 [M+H]"; HRMS
(ESI): Calcd for C¢HN4OS [M+H]* 313.1117, Found 313.1138.

6-((5-(4-bromophenyl)-1,3,4-thiadiazol-2-yl)amino)-2,4,5-trimethylpyridin-3-ol (16b)

S19



Prepared according to the general procedure using 14b (105 mg, 0.17 mmol). Flash column chromatography
(8104, 1% to 2% MeOH in CH,Cl,) yielded 16b as yellow solid (36 mg, 54%). R,=0.30 (5% MeOH in CH,Cl,);
m.p.: 285~287 °C; 'H-NMR (400 MHz, DMSO-d;) 6 10.61 (s, 1H), 8.31 (s, 1H), 7.86 (d, J= 8.5 Hz, 2H), 7.73—
7.68 (m, 2H), 2.43 (s, 3H), 2.23 (s, 3H), 2.17 (s, 3H); 3C-NMR (175 MHz, DMSO-ds) & 162.0, 157.8, 145.0,
141.0,139.3,136.4, 132.6, 130.9, 128.6, 123.1, 166.9, 19.0, 13.2, 13.1 ppm; MS (ESI) m/z 391.3 [M+H]*; HRMS
(ESI): Calcd for C;¢H;sBrN,OS [M+H]* 391.0222, Found 391.0276.
6-((5-(4-methoxyphenyl)-1,3,4-thiadiazol-2-yl)amino)-2,4,5-trimethylpyridin-3-ol (16c)

Prepared according to the general procedure using 14¢ (112 mg, 0.19 mmol). Flash column chromatography
(8104, 1% to 2% MeOH in CH,Cl,) yielded 16¢ as yellow solid (38 mg, 58%). R,= 0.30 (5% MeOH in CH,Cl,);
m.p.: 275~278 °C; 'H-NMR (400 MHz, DMSO-ds) 6 10.44 (s, 1H), 8.26 (s, 1H), 7.83 (d, /= 8.8 Hz, 2H), 7.09—
7.03 (m, 2H), 3.82 (s, 3H), 2.42 (s, 3H), 2.22 (s, 3H), 2.16 (s, 3H); 3C-NMR (175 MHz, DMSO-d) 4 161.3,
160.8, 158.9, 144.8, 141.2, 139.3, 129.1, 128.6, 128.3, 124.3, 116.8, 115.1, 55.8, 19.0, 13.2, 13.1 ppm; MS (ESI)
m/z 343.3 [M+H]*; HRMS (ESI): Calcd for C{7HsN4O,S [M+H]* 343.1223, Found 343.1288.
2,4,5-trimethyl-6-((5-(p-tolyl)-1,3,4-thiadiazol-2-yl)amino)pyridin-3-ol (16d)

Prepared according to the general procedure using 14d (154 mg, 0.27 mmol). Flash column chromatography
(8104, 1% to 2% MeOH in CH,Cl,) yielded 16d as yellow solid (77 mg, 87%). R,= 0.30 (5% MeOH in CH,Cl,);
m.p.: 288~290 °C; 'TH-NMR (400 MHz, DMSO-ds) 6 10.50 (s, 1H), 8.28 (s, 1H), 7.79 (d, J = 8.1 Hz, 2H), 7.31
(d, J = 8.0 Hz, 2H), 2.42 (s, 3H), 2.36 (s, 3H), 2.22 (s, 3H), 2.16 (s, 3H); 3C-NMR (100 MHz, DMSO-d;) &
161.5,157.2, 144.5, 140.6, 138.8, 135.9, 132.1, 130.5, 128.1, 122.6, 116.6, 18.5, 12.7, 12.6 ppm; MS (ESI) m/z
327.6 [M+H]"; HRMS (ESI): Calcd for C;7H,3N,OS [M+H]* 327.1274, Found 327.1309.
2,4,5-trimethyl-6-((5-(4-(trifluoromethyl)phenyl)-1,3,4-thiadiazol-2-yl)amino)pyridin-3-ol (16e)

Prepared according to the general procedure using 14e (154 mg, 0.27 mmol). Flash column chromatography
(8103, 1% to 2% MeOH in CH,Cl,) yielded 16e as yellow solid (77 mg, 87%). R,=0.30 (5% MeOH in CH,Cl,);
m.p.: 282~283 °C; 'H-NMR (400 MHz, DMSO-d;) 8 10.73 (s, 1H), 8.33 (s, 1H), 8.12 (d, /= 8.1 Hz, 2H), 7.85
(d, J= 8.2 Hz, 2H), 2.44 (s, 3H), 2.23 (s, 3H), 2.19-2.14 (m, 3H); *C-NMR (150 MHz, DMSO-d;) 6 162.2,
157.1, 144.6, 140.4, 138.9, 136.0, 135.1, 129.3 (q, Jcr = 25.4 Hz), 126.4, 126.1 (q, Jcr = 3.0 Hz), 124.1 (q, Jcr
=216.2 Hz) ppm; MS (ESI) m/z 381.7 [M+H]*; HRMS (ESI): Calcd for C;;H,5F;N,OS [M+H]* 381.0990, Found

381.0990.
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Evaluation of in vitro and in vivo efficacy

Cell lines and culture

HT-29 (human colon cancer cell line) and U937 (monocytic leukemic cell line), were obtained from American
Type Culture Collection (ATCC, USA). They were cultured in RPMI 1640 supplemented with 10% fetal bovine
serum (FBS), 1% penicillin/streptomycin and incubated at 37 °C in 5% CO, atmosphere.

TNF-a-induced adhesion of monocytes to colon epithelial cells

Adhesion of U937 cells to HT-29 cells was evaluated as evaluated as described previously.! Briefly, U937 cells
were pre-labeled with BCECF-AM (2',7'-Bis(2-carboxyethyl)-5(6)-carboxyfluorescein acetoxymethyl ester, 10
pg/mL) for 1 h at 37 °C. HT-29 cells in 48-well plates were pretreated with drug or 5-ASA for 1 h. The cells
were then co-incubated with BCECF-AM-pre-labeled U937 cells (5x105 cells/well) in the presence of TNF-a
for 3 h at 37 °C. The plates were gently washed twice with PBS for removal of non-adherent U937 cells. Cells
in three sets were lysed with 0.1 % Triton X-100 in 0.1 M Tris, and analysis of BCECF fluorescence was
performed using Fluostar Optima microplate reader (BMG Labtech GmbH, Offenburg, Germany) with
excitation at 485 nm and emission at 520 nm.

Inhibitory effects of 5-aminosalicylic acid (5-ASA) and aminopyridinol 16a on TNF-a-induced adhesion of
U937 cells to HT-29 cells. Confluent monolayers of HT-29 cells were pretreated with drugs for 1 h, and then
stimulated by 10 ng/mL of TNF-a. After 3 h, HT-29 cells were co-cultured with U937 cells that were already
labeled with BCECF-AM (10 pg/mL). Images of the adhesion of BCECF fluorescence-labeled U937 cells to
HT-29 colon epithelial cells were captured by light microscopy (phase contrast) and fluorescent microscopy.
Fluorescent images were then merged over the corresponding light microscopy images to show the adhering
position of U937 cells (magnification, 200x).

TNBS-induced experimental colitis

Sprague—Dawley rats (7 weeks old) were purchased from Orient-Bio Korea Co. Ltd., Korea. Rats were divided into
six different groups (six rats/group) and fasted (but allowed to drink water ad libitum) for 24 h before induction of
colitis. Rats were then lightly anesthetized using diethyl ether, and received slow injections of 0.8 mL 5% TNBS in
50v/v% ethanol into the lumen of the colon (8 cm proximal to the anus through the rectum) using a polyethylene
catheter fitted onto a 1 mL syringe; they were then kept in vertical position for 60 s before being returned to their
cages. Rats in the control group were handled similarly but were administered 50 v/v% ethanol alone. SSZ (300

mg/kg/day) or compounds 6f or 16a (1 mg/kg/day) was administered by oral gavage for 5 days starting 1-day after
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administration of TNBS. SSZ was directly dissolved in saline solution, and compounds were first dissolved in DMSO
and then diluted with saline solution. The administration volume of drugs and compounds was 1 mL/200 g body
weight. On 7t day of TNBS the rats were sacrificed and the colon tissues were cut out for morphological examination
and determining protein expressions of various cytokines and inflammatory markers by ELISA or western blot. The
study protocol of the animal experiment was reviewed and approved beforehand by the Institutional Animal Care and
Use Committee of Yeungnam University (Approval number 2017-015) and were performed following the institutional
and national ethical guidelines for working with laboratory animals (Institutional guidelines of the Institute of
Laboratory Animal Resources and Yeungnam University for the care and use of laboratory animals)
Myeloperoxidase measurement

Myeloperoxidase (MPO), an indicator of tissue neutrophil infiltration, was assessed using MPO Detection Kit
(Hycult Biotechnology, Uden, Netherlands). Rat colon tissue was homogenized in 2 mL of ice cold lysis buffer
using a tissue homogenizer (Biospec Products Inc., Basel, Switzerland). The homogenized tissues were
centrifuged twice at 1,000 g for 15 min. The level of MPO in the supernatant was determined and measured by
performing ELISA assay using Rat MPO assay kit (Hycult Biotech, Uden, Netherlands) according to the
manufacturer’s instructions.

Enzyme- linked immunosorbent assay (ELISA)

MCP-1 ELISA from rat colon tissue was measured using Quantikine ELISA (MJEOO, R&D Systems). Fifty
milligram of tissue was homogenized in 2 mL of ice cold PBS containing protease inhibitor cocktail. The
homogenized tissue was centrifuged at 900 g for 10 min at 4 °C, and MCP-1 level was measured from the
supernatant according to the instruction provided by the manufacturer.

Western Blot Analysis

Total protein was extracted from rat colon tissues using RIPA buffer containing protease inhibitor cocktail and
phosphatase inhibitor in ice. The tissue lysates were centrifuged at 17,000 g for 10 min and the supernatant were collected.
Protein concentration was measured using BCA protein assay kit (Pierce-Thermo, Logan, UT, U.S.). Equal amount of
protein was loaded and resolved by SDS-polyacrylamide gel electrophoresis (PAGE) and transferred to a nitrocellulose
transfer membrane (Whatman GmbH, Dassel, Germany). The membrane was subjected for blocking in 5% skimmed milk
in 1X TBST for 1 h. After incubation with primary antibody for overnight in a shaker membrane was washed thrice with
1X TBST at 10 min interval and then incubated for 1 h at room temperature with horseradish peroxidase-conjugated
secondary antibody in skim milk-TBS. Then the membrane was again washed thrice with 1 X TBST at 10 min interval.

The protein was detected and quantitated using a LAS 4000 mini luminescent image analyzer (Fujifilm, Tokyo, Japan)
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Cell adhesion assay

Inhibitory effects of 5-aminosalicylic acid (5-ASA) and aminopyridinol 16a on TNF-a-induced adhesion of U937 cells
to HT-29 cells. Confluent monolayers of HT-29 cells were pretreated with drugs for 1 h, and then stimulated by 10 ng/mL
of TNF-a. After 3 h, HT-29 cells were co-cultured with U937 cells that were already labeled with BCECF-AM (10
pg/mL). Images of the adhesion of BCECF fluorescence-labeled U937 cells to HT-29 colon epithelial cells were captured
by light microscopy (phase contrast) and fluorescent microscopy. Fluorescent images were then merged over the

corresponding light microscopy images to show the adhering position of U937 cells (magnification, 200x).

TNF-a (10 ng/ml)

5-ASA 16a (uM)

ctrl . (1pM) (20mM) 0.2 1 5

85

i

Phase
Contrast |

Fluorescence

Merged

S24



0
<o
|
ll QIEl~
ErEl"
| w BIB1—
o
| ke
allzy B
ch.ma_/,
WEE L ) €
16F 2 = Loo¢
S62 = 2%
0052 . THRELE
05z o
6052
aree— 3
w
G
=
TR
o 9 |
592 — . =02 ki S wmmwﬂ
Ty
r (=) o
\mJ —
nwao &
w2
=
95291 F ©
2949
999 &
v2L9 e 5
TR ©Z
- N
@mv.Ln ‘ I mﬂ
09977 ——— R
ey el 11—
1 Moz T .
9018 | £2°9L 1~
g J o gg L1
G118 ]
az1gdl = =101
e EL__,_, | w
Z1rgd © 10821
L2L8] be 8z =
L 59'8z1
| o gl 28 1~
& 887281~
_ S op 1 —
3 | sLgpl
\_4 1657 1\
Sr il
zT S i
Ex 05 vl
7 0951 —
2
= et

T
) 80 70 80 50 40 30 20 10
f1 (ppm)

13C-NMR of 5a (CDCls)
S25

90




Hee—

BLy—

186'6—

_—

=10z

=E0'L
862
e0'2

=Z0'4

=00}

=10k

2.0

T
3.0 2.5

3.5

4.0

4.5

T T
5.0
#1 (ppm)

T T
6.5 6.0 5.5

7.0

7.5

8.0

T
10.0

10.5

'"H-NMR of 5b (DMSO-dg)

BELE}
mmwmfv.

6LVEI—

8

Bt

I
qx3s

13C-NMR of 5b (CDCl;)

S26



8 5937 22BesyNIsaEy 8 1 2888584:

o LT T N A A A AT < of €0 0 O 04 B 0 O

| e | Sy

BnO ‘ 2 = ‘ CF3
= >
N™ 'N” 'N
H
1 I_JLJ

b g it e ! Foidld

2] ~ oo b s{ﬂ -

=] 3 e wv -] ==

- - - o o oo
T T T T T T T T T T T T T T T T T T T T T
10.0 0.5 8.0 B.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0

1 (pom)
'H-NMR of 5¢ (DMSO-de)

§ g3E82:2YBETES SaUUESEESY 3 5 g 88

8§ 5999999580033 EEEQNEToLe o e s oS

| S | S NS N [
BnO | S = | CF3

e ~
N N N
H
| Hl | “ L J . o
T T T T T T T T v T T v T T T v T T
170 160 150 140 130 120 110 100 90 70 60 50 40 30 20 10 0
{1 (ppm)
13C-NMR of 5¢ (CDCly)

S27



28 SERNANSIRNSSEIRRAN B8 2UESV=REY
b4 Stk b R = BRRTIRNS
i e P i e e P b e e b fibl RIS eI
Y g e | S
BnO N CFs
<~ N
N N
H
};;Lu‘ L Ju JULJ ke
bR . | 7 o
g8 8 & 888 g g8
- = - - Nm ] ™o
T T T T T T T T T T T T T 4 T T T T T T
100 95 9.0 85 8.0 7.5 7.0 65 6.0 5.5 5.0 45 4.0 a5 3.0 25 2.0 1.5 1.0 0.5
f1 (ppm)
'H-NMR of 5d (DMSO-de)
337 @E3ys¥assgysysesgs e g gz
9% =:BRIMENANURRARATS 2 s =3
N e SN AN g | [
BnO | = = ‘ CF3
= N
N N
H
T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10
f1 (ppm)

13C-NMR of 5d (CDCl,)

S28



®ee—

8

b

K

n
—

$00'¢
*00'¢

0T

T T T
3.5 3.0 2.5 2.0

4.0

T T

4.5

(IR
ppm
TH-NMR of 5¢ (DMSO-d¢)

7.0

T

7.5

T
8.0

wVZH—
62 L=

ezI—

E00'821
192 821
e9821

_Sa_!-
mmmhm_t\.
62907l —
Nm.a.uv_V‘

800" Ly L
250 hv.ﬂ\

vi6' 21—

70

f1 (ppm)

13C-NMR of 5e (CDCl5)

S29



3
SRR
RNRRE

;JLJL

A

=
e
"
[
L=
|-
=
[oi
P8
E00°¢
0
[oi
Lo
P
"
[
=
r<
@
M=
Feozt
€
(=%
el
0
[
<
[
a
[<
L=
r
z6'¢
o6 |2
o
e
08°0
0
[«
=860
=
Mo
a
K
=
e

'H-NMR of 5f (DMSO-d¢)

mu—.m—
Fwﬂ.m,vv.

BEL6L—

BELSL
182%
zzhLL
BEbLL

Si9'9LL—

oFL'EZE
m_an_.HN—)./.
0L0'8Z4
0LT'BZL
—hm.ﬂmv\‘

190°LE4

—Wﬂ.g.n—k
09F' 6L~
fzaorl-—
6L0Zvh
BOFIVE~—

nmn,a:\
v@n.hv—‘\v

80

90

' 120 1o 100

140

150

60 50 40 30

70

150

léo

170

1 (ppm)

13C-NMR of 5f (CDCls)

S30



291 N..,
8023
Sm.u%
0152
5192
6152
252
8262/

2586 —

9298

995
058
a/ga
0858

L
888

L 'LM___,JJL s

"
4.0

6.0

6.5

'H-NMR of 5g (DMSO-dg)

LEVL—

06l
m:.m__w.r

80 70 60
S31

f1 (ppm)

13C-NMR of 5g (DMSO-dq)




[Te]
ro

|0
o
-
] w
i P
el
= 20
] ‘woeflwn
= al
=) )
@
| L
|An
25
e — =00
=
=3
w2
| v
©

8r'e
Eoe i
Eeee
SHL
= 0
| leot
Aoy LW
[se}
EQ0) L
|40
(02}
wy
Fro
w

'H-NMR of 5h (DMSO-dg)

Bom
L IEE
oG o3 o

|

01687
¥Z'65
18664

5568
64057
668

9EFL—

BnO.

3
/

1 (ppm

13C-NMR of 5h (DMSO-d)

f1

S32



-
&
2 Q
~
i

00

“00¢

=002

E0°1

€0°}
€0°1L
=0l

'H-NMR of 5i (DMSO-dy)

0LBE
vm.mmJ_

8rvi—

f1 (ppm)

13C-NMR of 5i (DMSO-d)

S33



=002

| ©
ol

85 80 75

9.0

(ppm)

'H-NMR of 5§ (DMSO-d¢)

SEvL—

1 (ppm)

13C-NMR of 5j (DMSO-dg)

S34



My - Ju\.-L P F—

=109
=—00'E | v

=zZ07¢

BLE I~
£CEI~

0168y
268

9968
0868
7668

ervi—

B —

3

3

2
5.5
(ppm)

'H-NMR of 5k (DMSO-ds)

o I¥E
m;ﬁ.ﬂ. T TS
998°2 | 60'L

aou.th = Wmo i
8z — L0
2558, J A3
b e — =W [w

306, L =400 [

9.5

B, &)
ro

11.5
0.

1 [D:?‘?ﬂ
13C-NMR of 5k (DMSO-dy)
S35




¥eEe—

8LLY—

(WA

r00'E

5 Zgog

Aot |

|

< 60T

T
5.5
f1 (ppm)

'H-NMR of 51 (DMSO-dy)

6.5

50z [
——— 90T
B e

N e

— =00l

o ey
)

Lo

6E¥vL—

80

110

f1 (ppm)

13C-NMR of 51 (DMSO-d)

S36



PaL P —

N

=80'¢

=50'L
=0T
=00}
=90’}
F9EY
e

ol

40 3.5 3.0

55 5.0 45

6.0

£

(ppm)
'"H-NMR of 5m (DMSO-dg)

9erL—

i
e

Loy 48
leerl

11l

1 (ppm)

13C-NMR of 5m (DMSO-d)

S37



9eLe—

=00'¢

=50¢

=80°|

=201

1 (ppm)

"H-NMR of 5n (DMSO-d¢)

6vCl
.\Kmfv.
B806L—
01'6E

¥2'66
8€'6E

99'6¢
6405
£6'6E”
01—

Pyl —

]

Hi

E
N

COzMe

13C-NMR of 5n (DMSO-d¢)

S38



e
7 5 2312
oi = A
o < PRP
N
BnO
= s
| )
Nig N/L}
N
. Moy 1 AL
8 $8 8 38 88t
b -~ — o~ MOm
T T T T T T T T T T T T T T
5 14 13 12 13 10 9 8 7 6 5 4 2 1
i1 (ppm)
'"H-NMR of 50 (CDCl3)
o ~ooen —moo- @
bt 52882 hbR2x 8 w
P 0 e e o e w0 ofc
o lp i Sl S = i
I e ]
BnO.
" s
I Y
N N’L‘N
H
]
|
]
T T T T T T T T T T T T T T T T T T T
210 190 170 150 130 110 90 80 70 60 50 40 30 20 10 [}
i1 (ppm)

3C-NMR of 50 (CDCl;)

S39



EIEE

062
=00€
66z

83z'p

8Ly
Bm.vv.

¥2l6—

e —
I ———
3

U N

=z

COzEt
<
Iy

i
N? NJ\O

L

BnO.

[ w0

'H-NMR of 5p (DMSO-dg)

EEVLi—

69221~
808717,

m:ﬂwﬁu.

Srazl~

CO:EL

60

80

110

170

13C-NMR of 5p (DMSO-d¢)

(ppm)

S40



wee—

e08'r—

88049
avol

Foo9

=20¢€

=002

J_ 10z
) _ees
=== Iz

TH-NMR of 5q (DMSO-d¢)

4821
o;:\.
068L—

rvi—

£8g1 -
291~
187021~
£0'921
L8zl
ezl

Sl vt~
88051

20eLl—

—

(ppm)

13C-NMR of 5q (DMSO-dg)

f1

S41



w
ro
L@
o
| 9921—
| r gel
4 £E61—
{ I5
[ ;.
J _.fmr.__
8502~ _5 e VZ6E
g1e" == =l0¢ 9968
€627 3 Swel.w §Bt-
0057— 2 F 9966
' & 0868
e 6E-
yeee— = A
o3
~
Je O
<
e O
= U
_ =
ES
[w2 &
= 4
L~ O
~ 18601 —
(o S 90'PLI—
§99° LT
mhm.mv. J e N_ g6 121—
@i, SN =
= i
9L J L L 1§PE 1~
Fr i |4 S 9698 1—
P ari~
o8~ — 860 freri
6918 — 1660 v k1=
0228~ 5 Kol . Ivivl
[ oo GaG 1 —
157961
[Te]
— o
\_ L
L
0
7Y o
& L
T
|

i1 (ppm)
S42

13C-NMR of 6a (DMSO-d)




$L0Z—
Wz~
5082
00§52

8LEE—

SE6'9—

26¥L—

8T8~
oles—

0€8'8—

|l l
J U -

|
\;J

CF,
f5
|
N
M

LOE[
60'E
00

T

T T
5.5 5.0

6.0

6.5

ELO0'L

7.5

E00'k

T

8.0

00'}
L6'0

85

Bzo'L

T

9.0

9.5

f1 {ppom)

TH-NMR of 6b (DMSO-d¢)

7.0

10.0

10.5

SBOEL—
LLT R

ZELBF—

Nco.mcr
awn.mo—.
150504
¥80°S0L
690604
680°604

FEEEOL-

LLD'LEZE
G282 NvW
oeezzt
-mwﬁrw
ezl
Looser
vE9 LEL
0SELEL
¥90'8EL
62984
£90'LYL \
1ezert)
009°9% 1
16861

999°LGL—

90
i1 (ppm)

13C-NMR of 6b (DMSO-d¢)

T

100

7o 60 50 40 30 20 10

80

170 160 150 140 130 120 110

180

S43



GEE'E—

6506

=

JL_/L"J

I

1.5 1.0 0.5

2.0

FO0E[
*00'¢
*00'¢

T T T
55 5.0 4.5 4.0

T
6.0

T
6.5

F20h[

2oL

Flot
Y w
BLOf "

=660

f1 (ppm)

'H-NMR of 6¢ (DMSO-dg)

60 €L~
[4: 44 S

9BL'6L—

296801
53:)/.
POLSLLE
SLEVZI
LYEEL
102924
Sm.h«_.M

PSSPEL
PELVEL

€651
szrzpL-
srLSYL
t.n..n.v_.w
08kl
ze8'50L-
oz v’

218651 —

40

50

80 70

1 (ppm)

13C-NMR of 6¢ (DMSO-dq)

S44



oz

iv v.NW
8082
00§52

S6EE—

von.h
wvm.hv
9LEL

pua.hv
SPZ8-—~
oge's—

skLrg—

N

il

- J{L_.JUL__Jl___J\L_ S

809
B00'E

T T T T T
6.5 6.0 5.5 45

T

T

75

Foor

F00'L

T

8.0

Fi60
20

T

880

9.0

T

9.5

5.0

7.0

B.5

f1 {ppm)

'H-NMR of 6d (DMSO-dg)

BOEb~,
PIEEL

L6L'6—

L99'6LL Y
ELZT0TH,
nh—‘—ﬂpW
06V L2
SLOZZH
98T
arw,mur%

0zZ9'sZE

VEV'GEL
TL'GEL
LBL'SEL

zz0'9EL
L5Z9EL
0PO'6EL
S09°0¥
98LEVL
061 PP
Z6v'5pL-

V.

80
f1 (ppm)

13C-NMR of 6d (DMSO-d¢)

90

10

20

40

50

60

70

100

110

120

130

140

150

160

S45



oz
vevz
9622
0082

99e'e—

SSLL
69V'L
eSS'L
€95°L >

evog””
9628~
89¥'8-_

L

|

N

=G0’
10¢
*00'¢

20
Lok
Mfwmd

»20°H
ek

45

T

5.0

T
6.0

6.5

f1 (ppm)

55

9.0 8.5 8.0 7.5 7.0

95

'H-NMR of 6e (DMSO-dg)

SEVEL~
[0

PELEL—

660K —

BLO0ZL—
PLLEEL—

BGRPEL—
BLVLEL—
EQ0'LYL
arLe Wr”
2009 w—.v
ase9rE

06L°G5k—

11 (ppm)

13C-NMR of 6e (DMSO-dq)

100

110

160

170

S46



L1354
vm_nnw
8LTT
0082

Hee—

sﬂ.h
th.hv

Nom.h
nnm.hW
ELEL
SreL
8808
86v'8—

209
E-00'€

T T
45

55

6.0

Fee'0

€0k
chc.v B

Epot

EL60[

5.0
11 (ppm)

TH-NMR of 6f (DMSO-dy)

BLLVEL~_
EEL'EL

L28'6L—

roZBLL—

roL' ez —
§BELEE—

LEY'SEL
806'8EL
S0Z'6EL
FOLOPL-
rSE0vE
0EDPPL-F
Nc—.m.v.. 7

T
80
f1 (ppm)

13C-NMR of 6f (DMSO-dg)

90

10

20

30

40

50

60

70

100

110

120

130

140

150

160

170

S47



L
[ oy
o
] L —
g
THE Ly
=0e
! looe

=
] L .mu_u
N
BT
f -
=
8699 1“8 ,We
102'9 [
91297 — =€0'} =)
9697 ™
29b 1L
B p=
AN S0 7
irg8~ ot |
Ira> — =
999 Lo
5999+ <
e g
oreg
998 =
gegg
[ od
Lo
z= &
/ ._\. =
ZT L= \_#/
\ /N =L
- | wr 7
4 =
# Q
| @ T

1 (ppm)
S48

13C-NMR of 6g (DMSO-d)




8L1E~
8127
yizz

0082~

Lee—

| 5. VN

J\J'

TLITIT
E2E3888

S D

|

d
L=}

i1 (ppm)

IH-NMR of 6h (DMSO-d¢)

580214
S1°2z21

f1 (ppm)

13C-NMR of 6h (DMSO-d¢)

S49



1.0

mwo
Z83
o3 el
[

AL —~ \f |\.. ,l\ —
0.0

I
E
2.0

AW
e
8

VLT~
6rgg~"
9re—

3.0

4.0

9EL°9L

[§1:57

f (me)s.o
'H-NMR of 6i (CDCl,)

6.0

9ig's o
92e47 €60 [ M

oL
WHD._.

8.0

0L [

SN T

BN

©
=1
=
o

=
JU
e
=)

1)
=1
P=
o

1 (ppm)
BBC-NMR of 6i (CDCls)
S50

§




élee—

T

I WY.LV

|

\
v |6

SN
888

L0
Mho.
80

10
10

-0

=0

mmm

1 (ppm)

TH-NMR of 6j (DMSO-d¢)

89¢L-7=
z6el

1861~

=

T
170

T
190

0

o

f1 (ppm)

13C-NMR of 6j (DMSO-dj)

Ss1



iy

i

L

10 < €0 0
aiaied o

JlullL

IO = §= =@ T D

1 @00,
& cdoiod

Y

4 moopower

U ——

N
<
|42

(=)
\5

L0

=00 | v

“o0e [ i
Lo

(s8]
|

o

[Ts)
Mo

[Is}
[ o
IFJ

~

Frez
=51
1)
Feob|
| oo
Fol'l
[Ts)
T ey

w
Fe

0

IH-NMR of 6k (DMSO-dq)

188°8¢
960°6¢
50668

aziesd
£6°66
681 0t

(ppm)

13C-NMR of 6k (DMSO-d¢)

SS2



|9 LL_JJ(_M

o,

A

N|

80°€
BO'E
0o'e

=50t
=902
-E0°L
=502
-z0°L

=001

0.0

1.0 0.5

135

T T T T T T
50 45 40 35 30 25 2.0

T
6.0 55
f1 (ppm)

I TTG 6,‘5
TH-NMR of 61 (DMSO-d)

7.5

8.0

969°21 =
g19g1/
£8V'61—

S6¥'801—
90E'611A

L

1 (ppm)

13C-NMR of 61 (DMSO-d)

SS3



006801—

M _JJ JJJ-_M

A
333
Lor Mol ]

66°0
=101
=107
e
oot

=860

o

[oN]

T
5

T
6
f1 (ppm)

'H-NMR of 6m (DMSO-dg)

o~

3
)

(ppm

13C-NMR of 6m (DMSO-d)

S54



5084
61874
0418~
S2E'8
BEE mV.

9LG6—

e

=

e
“ele

001
960
et

=160

5

f1(

m)

'H-NMR of 6n (DMSO-d)

Qe eol—

5 GIL—

W igl—

1 ZeL-"
80gel-"
8007 L~
2LErLN
£0brL-
896 I~

18—

COzMe

110

1 (ppm)

13C-NMR of 6n (DMSO-d¢)

SS5



g B 5 REao 2
] = 0o @o L
@ ] MKe GO o3
N
HO
XY
N
A A .‘ l | ) AN
e = L T e
B 8 58 8 sé8
s s < 3 Swo
T T T : T ‘ ‘ ‘ ‘ ‘ T ‘ ‘ T T T : T
1.5 10.5 95 9.0 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20
f1 (ppm)
'H-NMR of 60 (DMSO-dq)
8 2 3 aapllagys 5
22 W@ RDOY S~ NWOD
w -_ (=3 DOHD =, 3:8=] ayed
- - — t'?(?_(") :")("J:"I) ————
[ i I~
HO

1 (pom)

13C-NMR of 60 (DMSO-d)

S56



2i2'8—
88¥'8—

SBY'6—

et & SO

COEL

<

HO

J\JL JJIL .

TH-NMR of 6p (DMSO-d¢)

=8TE

-00°E
=gl'g
“z0e

gl T AT

5:5

(ppm)

6009—

8.'ggl—

g6 IgL—

02’651~
ez 91—

70 60

80

(ppm)

13C-NMR of 6p (DMSO-d¢)

S§7



T
)

LG o)
1672
a6p 2

0

80524

29l'6—

L06°11—

i AU‘L._____”%?J'\JU Lu.JLL

=902
502

ot

Feer

FrzL

w

[a¥]

ey
'H-NMR of 6q (DMSO-d)

T
7

T
8

[Te]

Lw

3
J

997 L1~
2661~

08'GEl—
28'68 1~
£8°er i

m,i‘_)|ﬂ

@

a0 IsI—

egLll—

f1 (ppm)

13C-NMR of 6q (DMSO-d¢)

SS8



SREBFIS8CERRRTERERES S83 ]
L ] & q2=8 3
2 i 17\ |
TBDPSO N
-
N Br
J . A
§ o " $
~ o o= =
S & 298 ]
- w «Cmom o
95 9.0 85 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 2.0 15 1.0 0.5 0.0
f1 (ppm)
'H-NMR of 7 (CDCl5)
3 3z E
= 22 ]
%
TBDPSO
Lr
s o
N N Ph
J ULM
s UL L
-0 E o o o™ w
Srn <= S o =]
90 8.5 8.0 75 7.0 6.5 6.0 55 50 45 40 35 3.0 25 20 10
11 (ppm)
'H-NMR of 8 (CDCl5)

SS9



0P~
legv
VT 0~
sSwie

—866'92

CSLOL~

DEOEE

hnn.bn\

099'L21
Z6LL2L

301
\

91642k \w
861921
_££6'921

1856211
08621
08206}
C06°EEL |
aw.mo@
20GG¥L

£85PSL—

LP369L—

x

TBDPSO

Ph
N” N/)\Ph

80

T
90
f1 (ppm)

7 g 15 140 130 120 110 0
I3C-NMR of 8 (CDCl;)

170

180

20 10

40 30

50

60

70

100

160

Epl | —

S20°6—

TBDPSO

eoe

009
Wco‘m

Fuen

Fure
=207

20

T T
35 3.0

4.0

4.5
f1 (ppm)

.0
TH-NMR of 9 (DMSO-dg)

5

T
55

S60



LB0E1I—~
ELEWI—

SE961—
eLvie—

g2l9e—

RN

gz

Wiz —
W8 68—
PRI~

SB.2°0v1
mnme«_v

®£9'IS1—

TBDPSO

20

30

T
80

80
f1 (ppm)

13C-NMR of 9 (DMSO-d)

T
100

21

AR
€1

L

B2~
s’z

TBDPSO

o
[
g
o

L

=00'¢

] Jo0e

|~ 00°E

——————— EI0V

hIIJ R0z

=50y

4.0

T
4.

]

0.0

0.5

1.0

15

2.0

25

3.0

35

5

5.0

5.5

6.0

6.5

7.0

78

T
8.0

8.5

pom)

(

TH-NMR of 10 (CDCl)

S61



i~
82151~

e 0z —
are'1e—

sig9z—

TBDPSO

NCS

120

130

110

140

T
150

160

T
170

BC-NMR of 10 (CDCl;)

890"t —

%652
005°2:
S05°2
8052

ege—

n

TBDPSO

—

0.0

0.5

006

1.5

1608
=00+
= 10'E

2.0

2.5

3.0

Fere
=90y

Foso

3.5

4.0

45

5.0

5.5
f1 (ppm)

0 85 60
'H-NMR of 13a (DMSO-dy)

7.0

1.0

7.5

8.0

S62



g § £ 3228:z34s —
] N & edudosna E =29%5R3
g€ @ ¥ iFodaddu § sgtesc
| T TVSEEI RS W]
TBDPSO | S N’r"\l\}‘
I
A AL
N~ N7 O
H
J J; | ] | l
!é.U 1.‘(0 1é0 lflsﬂ 1:!0 TéO IéO 1 ;0 I(I)O 9‘0 8‘0 {‘0 6‘0 5‘0 4‘0 3’0 2‘0 IIO
1 (ppm)
I3C-NMR of 13a (CDCls)
3E38529994559933 {1 egpzaz 2
KRR AN AN oot st =
S el VRV [
TBDPSO | S N»N%
I CF
> ,L 3
NTTNT O
H
SRR .JL . u.J k. 1)L
ST 4 T
m - N - -
S& L3 S
< © wnm o
' 12“5 ' 11‘.5 ' I(JI.S ' 9.‘5 9:0 8?5 3:0 ?‘.5 : § 5j5 510 djS 4“0 3?5 3j0 2:5 2j0 1;5 1.‘0

7.0 65
f1 (ppom)

"H-NMR of 13b (DMSO-dg)

S63



SOLEL~—
220'9L-—
B0E"LL-"
610z

bHL9Z—

86V LE~_
266G H1--
0’ LLL—
000641

6c'9z1
920871
YTBZL—
3«.2...\\
LPVZEL

sergeL
SOE°LbL

bLzepL

We'Lvl
8808%1L
SEEarE

289'8¥L
LG0'6YL

EPOLOL—

N-
2 |_>—cF
i N/LO>—‘ 3

TBDPSO

T

Wk

80

f1 i% )
13C-NMR of 13b (CDCl5)

T T T T T T T T
160 150 130 120 110 100

180

60 50 40 30 20 10

70

140

170

L2or—

SeLe—

606'6—

PP N

TBDPSO

=006

Fees

Fze
60
Feoz

=0L0

T
0.0

0.5

T
1.0

2.0

25

3.0

35

4.0

45

T

T T T
60 55 50

6.5

T

T
7.0

T T
85 8.0

9.0

9.5

T
12.0

1.5

1 (ppm)

TH-NMR of 13¢ (DMSO-d¢)

1.5

1.0 105 100

1.5

S64



aud

A

"

n

e
z=(
ZT
oesI—
025 19— 4 /N
(o]
(7]
o
[=]
]
=

J[L

10

20

T T T T T T
160 150 140 130 120 10 100 a0 B0
f1 {ppm)

170

13C-NMR of 13¢ (DMSO-ds)

280 —

SPO'Z-,
10T
162
S6F'T
0052
50524
605'2

+2ee

00—

TBDPSO

CF;

Fsoe

L9
>GEY

L

EFr60

0.0

0.5

2.5

60 55 50 45 40 35 3.0

8.5

11.0 105 100 95 90 85 80 7.5 7.0

11.5

1 (pom)

'H-NMR of 13d (DMSO-d¢)

S65



BZELSL—

S0e'99L—

CF3

TBDPSO

T T T T T
120 110 100

130

T

140

80 70 60 50 40 30 20 10

90
f1 (ppm)

BC-NMR of 13d (CDCly)

170 160 150

180

8L01—

92EE—

15901 —

TBDPSO

>g1'e

00°¢
Wrec.m
00'e

26
=T
=502

S0

5.5 50 45 40 35 3.0 25 20 1.5 1.0 05 0.0

6.0
f1 (ppm)

7.0 6.5
'"H-NMR of 14a (DMSO-d¢)

7.5

100 95 9.0 85 80

10.5

11.0

115

S66



40.640
40.432
40.223
—2713
21006
~=20.159
—15.163
—13.255

r

Ja

T
160

—in.7a

TBDPSO

0.951

Br

90 80
f1 {(ppm)

13C-NMR of 14a (DMSO-dg)

3.004

T T
115 1.0

6.0
1 (ppm

55

)

S67

5.0

"H-NMR of 14b (DMSO-de)

0.0



Z6L'EL-—
GLE'SE—

6eT'0Z—

0e8'9z—
kL6 —

0L9'PZH
099°224
v98°L2h
156°224
see'ezt
609'621
15108k
$OE"0Ek
12228k
Eu.mm_.vm

TBDPSO

Br

Z0E'EEL
L8L'SEL
0LZ'SEL

S0¥'SEL
eLLVSYL—

f1 (ppm)

13C-NMR of 14b (CDCly)

64071 —

8lge—

OMe

TBDPSO

=806
Lo0'e
7 L0'e

uf“-em

=F0'E

>602
Foze

>0
=80T

Foso

5.0

10 105 100 95 90 B85 B0 75 70 65 60 55
f1 (ppm)
'H-NMR of 14¢ (DMSO-dg)

1.5

S68



9ETEL—
L

oPE 0z
600°42-"

L60°L2—

LBLS5—

MOSELE—

991'PZL—
ZZE'8ZL

oovaz>
929'081 "
665'EE)—"
orz'sel”
629'8EL
0E0'LpL—
L8LPPL—

058091 —

OMe

TBDPSO

90

1 (ppm)

i
13C-NMR of 14¢ (DMSO-dg)

110

150

160

170

180

0801 —

90—

— {

TBDPSO

11’6

102
FZE9
LY
80z

Eigo

5.0

T T
6.0 55
f1 (ppm)

T
6.5

7.0

T
5

7

8.0

85

TH-NMR of 14d (DMSO-d¢)

S69



$80'1—

CF3

80—

TBDPSO

09
00
*602
002

=680

T T
0.0

0.5

1.0

T T T T T T
4.0 35 30 25 20 1.5

45

5.0

T
55

T

6.0
1 (ppm)

g Blﬁ
'H-NMR of 14e (DMSO-d¢)

7.0

5

T
7.

8.0

8.5

T—
BLor—
LRl
961 EW
980T

00166
b2 '6E-

BLE6E:
96L°6E-
S06°66]

rs0or-

826 19—

TBDPSO N
| N
Py s o

80

90

100

110

120

130

140

150

160

170

f1 (ppom)

13C-NMR of 14e (DMSO-dy)

S70



P = “
|
HO SN N-N
LA >—
N N O
H
L
P ||. II;|
Ll
S I . - A SV e
22 g i Y
™ o N~
8 2 Sw8
S S ool S
1.0 105 10.0 9.5 9.0 B.5 8.0 7.5 7.0 6.5 8.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0
1 {ppm)

TH-NMR of 15a (DMSO-d)

—122.949

M@UMMJVW

T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 B8O 7O 60 S50 40 30 20 10
f1 (ppm)

13C-NMR of 15a (DMSO-dj)

S71



L

¥i98—

sEr oI —

—cFy

-N

k.

HO

Fee9
Evee

whwd

%pm_o

10.0

11.0

60 55 50 45 40 35 30 25 20 15 1.0 05 0.0

1 (ppm)

8.0 7.5 7.0 6.5
'H-NMR of 15b (DMSO-d¢)

8.5

9.0

9.5

10.5

1.5

12.0

REE—

86—

W

-l

Mvao,o

5 80 75 70 65 60 55 50

85

9.0

1 (ppm)

TH-NMR of 15¢ (DMSO-dq)

100 95

105

1.0

ns

S72



8ZO°TH~
LLLEL

SsTeL—

LEVETE~
NON,'N—‘\.\N
BEST
Nnu.wN_.“
L80°0EL
LY PEL-T

vLE MWL —

ZTOLPE~
LaoerL——

695'85L—
raLaL—

f1 (ppm)

13C-NMR of 15¢ (DMSO-dy)

90

160

170

=]
@

19g°e—

_omh}l
261~
£50'8~"

109'8—

66 6—

CF3
N

5.5

7.0 6.5 e ?bonm)
'H-NMR of 15d (DMSO-d¢)

7.5

8.0

115 11.0 105 100 95 90 85

12.0

S73



VLT
SPO'EL-"

9061 —

LZ86kE
£ESZZH

LZE'ETL
B8ET'GTL
BY6'SZEL

ZET'OTL
SEELZL

89L°6Z4-
8-.3..#
Zhroet

8LLOEL
pmw.vn—.\

9ULEOPE~,
LV LY

YLV —

20E°L5L—
EBE'ZOL—
999 —

CF3

10

T
80

T
20

T
100

110

170

f1 (ppm)

3C-NMR of 15d (DMSO

-de)

€0°E
¥0'E
=00'¢

Fore
1902

860

Fero

0.0

0.5

55

6.0
f1 {ppm)

6.5
'H-NMR of 16a (DMSO-d)

7.0

85 8.0

8.0

11.0 105 10.0

5

1

12.0

S74



20

865721
nmm.a.rv
86YBI—

||m_ 00
— 3 o0
= — “0¢

60

70

80

20
f1 (ppm)

7
13C-NMR of 16a (DMSO-dq)

110

resan— 3 100 ;
FIyi ﬂ Mm“w

ELVL

120
7.:\

B0E'RN—~ oles—
891621

855 mo;\H\
e

Br
A

T
130

ol 3
E—

)
140

T
150

-N
A
S
.
N
H

T
160

Feb

2901 —

aze— o
2 191— N'A

N
o

N
170

HO
180

5.5

: 6!0
f1 (ppm)
'H-NMR of 16b (DMSO-de)
S75

6.5

T T T
7.5 1.0

8.0

8.5




awo,n_.
Nh—An—.V

LiE8E—

LEEOLE—

SZVEZL—
685821~

9ZEO0EL—
LLGTEL—

B6ZT'6EL—
P00 LPL"
SSEPRL—

LBLLSE—
B886'L9L—

Br

0 60

T
80

11 (ppm)

13C-NMR of 16b (DMSO-dy)

20 10 100 90

150

14I0

£Z8E—

gro—

OMe

LA

=202

Tsos

Fros

5.0

5.5

6.0
f1 (ppm)

7.0 6.5
TH-NMR of 16¢ (DMSO-dq)

7.5

8.0

8.5

S76



aeo.mv
SLVEE v

SHIEE—

HE

-

BELGE—

PEOG L
2089

OLEPZh~
v8Z'HZH
OS82z
£B06ZL"

SOE'6EL—
ZETIRLT
EORPPE—

EEEBEL_
00E' 0B~
svEiaL-

OMe

90
f1 (pom)

13C-NMR of 16¢ (DMSO-dg)

10

20

E

160 150 140 130 120 110 100

170

00’

U“A.L —
4
88
o o

i
- SV
-
8
o

§082
£2E°L V

8Ll
nahnv

E05°01—

I

IIJ 802
Iﬂ_m +e0'Z

<

- k680

)5 100 95 9.0

10.5

120

0.0

0.5

1.0

55 50 45 40 35 30

6.0
1 (ppm)

BO 75 70 65
'H-NMR of 16d (DMSO-dg)

8.5

1.0

11.5

S77



LIS2ZH
6.9°21

LiveL—

6559k —
azezeL—

£60'8Z1—
2Z5v08L~
sLozer’
1E6'5EL—
LL88EL—
695°0PL—
6OppPL~

0LVLSE—
LSO — A\
&

T T T T T T T T y T T
150 140 120 90 80

170

60 50 40 30 20 10

0

f1 (ppm)

100
13C-NMR of 16d (DMSO-d)

110

130

160

BZEe—

ora
158>
2B

157
Etee—

| R
20 1.5 10 0

CF3

008
“-00€
00+
o
| [
- [
| =
o
L2
o
Lo
b |
K
L
5
=&
ca
w5ir
<
L=
=
0
[~

— =z
=002

95 980 85 80

10.0

10.5

A_ Foso

1.0

11.5

12.0

'H-NMR of 16e (DMSO-d¢)

S78



269°Zh
mmm.mrv

sevrel—

L5994
TLELTL
ELL'EZE
SLE'YZE
£€90°9Z1
880'92Z1
E€LOZE
BLL'OZL
Lig'9ZL

28E6Z1
E€6S'6Z1
ZS0'SEL—
332“
S98'8E1
gogort”
965 PrL—

856821
0LL'6Z —W

CF,4

800°L51L— ,NHA

LBLZoL— ZT

T
80

f1 (ppm}

13C-NMR of 16e (DMSO-dg)

T
100 90

110

S79



HPLC traces of compounds 6f and 16a
Mobile Phase A: MeCN (0.1 % Formic acid);
Elution: 10% A = 100% A (0 min = 20 min)
100% A (20 min = 25 min)
100% A 2 10% A (25 min = 35 min)

Flow rate: 0.3 mL/min

Mobile Phase B:

Column: INNO column C18, 3 uM, 120 A, 2.0x100 mm

Detection: UV (254 nm)

Ep-9218

HPLC chromatogram of compound 6f
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