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Experimental Procedures
Synthesis of MKN-1 (1) and its diasteomer
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3-Hydroxybutyl 4-methylbenzenesulfonate (3)5

To a solution of 1,3-butandiol (2) (901 mg, 10.0 mmol) in CH2Cl2 (20 mL) were added DMAP (24.4
mg, 0.200 mmol), EtsN (4.18 mL, 300 mmol) and TsCl (2.29 g, 12.0 mmol) at 0 °C. After the reaction
mixture was stirred for 20 h at this temperature, the mixture was quenched by H20 and extracted
with CHzCl, then washed with brine. The combined organic layer was dried over MgSOs4, then
concentrated under reduced pressure, followed by purification with column chromatography
(hexane/EtOAc = 1:1) to provide the title compound 3 (2.36 g, 96% yield) as colorless oil. "H-NMR

and ESI-MS data are consistent with those of the previous paper.¢
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4-(Methylthio) butan-2-ol (4)

To a solution of 3 (489 mg, 2.00 mmol) in EtOH (12 mL) was added MeSNa (210 mg, 3.00 mmol).
After the reaction mixture was stirred at room temperature for 2 h, the mixture was quenched by
H:0 and extracted with CH2Cl2 and EtOAc, then washed with brine. The combined organic layer
was dried over MgSQOs, then concentrated under reduced pressure, followed by purification with
column chromatography (hexane/EtOAc = 1:1) to provide the title compound 4 (240 mg,
quantitative) as yellow oil.

TH-NMR (500 MHz, CDCls)  1.197-1.21 (m, 3H), 1.70-1.74 (m, 2H), 2.10 (s, 3H), 2.585-2.614 (m,
2H), 3.899-3.96 (m, 1H); ®*C NMR (125 MHz, CDCls) 15.5, 23.5, 30.9, 37.8, 67.2; HRMS (ESI),
m/z caled for CsH120S [M + HJ* 121.0682, found 121.0682.
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tert-Butyl 3-iodo-1H-indole-1-carboxylate (7)8

Indole (5) (2.34 g, 20.0 mmol) and KOH (2.81 g, 50.0 mmol) were combined in DMF (50.0 mL) and
stirred at room temperature for 20 min. The mixture was cooled to 0 °C, and I (5.08 g, 20.0 mmol)
was added, then stirred for 15 min at 0 °C. After the reaction mixture was stirred at room
temperature for 2 h, the mixture was quenched by saturated aqueous Na:5:0s and extracted with
EtOAc. The combined organic layer was washed with saturated aqueous Na25:0s, dried over
MgSOs, then concentrated under reduced pressure and used without purification for the next
step. The crude product (6) was dissolved in CH2Cl2 (100 mL), and EtsN (8.36 mL, 60.0 mmol),
DMAP (244 mg, 2.00 mmol) and Boc20 (5.20 g, 24.0 mmol) were added to the solution. After the
reaction stirred at room temperature for 2 h, the mixture was quenched by saturated aqueous
Na:5:03 and extracted with CH2Clz, then washed with brine. The combined organic layer was
dried over MgSQOs, then concentrated under reduced pressure, followed by purification with
column chromatography (hexane/EtOAc = 20:1) to provide the title compound 7 (4.12 g, 60%
yield) as orange oil. 'H-NMR and ESI-MS data are consistent with those of the previous paper.5
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tert-Butyl 3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indol-2-carboxylate (8)

To a solution of 7 (2.61 g, 7.00 mmol) in THF (40 mL) was added nBuLi (11.9 mL of a 0.999 M
solution, 11.9 mmol) dropwise over 10 min at -78 °C. The reaction mixture was stirred at -78 °C
for 30 min, then isopropoxypinacol boronate (2.80 mL, 14.0 mmol) was added dropwise over 5
min. After the reaction mixture was stirred for 2 h at this temperature, the mixture was quenched
by saturated aqueous NHiCl and extracted with Et2O, then washed with H20 and brine. The
combined organic layer was dried over MgSOs, then concentrated under reduced pressure,

followed by purification with column chromatography (hexane/EtOAc = 20:1) to provide the title



compound 8 (1.19 g, 50%) as off-white solid. 'H-NMR and ESI-MS data are consistent with those
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of the previous paper.®
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(5,5)-2-(2-Bromophenyl)-2-[1-(4-methoxyphenyl)ethylamino]acetonitrile hydrochloride (11)%

(S)-1-(4-Methoxyphenyl) ethylamine hydrochloride (10) (1.25 g, 6.66 mmol) and NaCN (342 mg,
6.99 mmol) were dissolved in H20 (9 mL). To the mixture was then added 2-bromobenzaldehyde
(9) (0.770 mL, 6.66 mmol) in MeOH (9 mL), and the reaction mixture was stirred for 18 h. The
mixture was then diluted with H20O, and the resulting solid was collected via filtration and
washed with hexane. The crude solid was dissolved in Et2O and re-precipitated from Et2O/hexane

to provide the title compound 11 (1.43 g, 56%) as white plates.
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Methyl (S)-2-(2-bromophenyl)-2-((tert-butoxycarbonyl) amino) acetate (14)

Compound 11 (1.20 g, 3.11 mmol) was treated with 6 M aqueous HCl (36.7 mL), and the mixture
was heated at 90 °C for 3.5 h. The reaction mixture was allowed to cool to room temperature and
extracted with Et20. The organic layer was discarded, and the aqueous layer was concentrated
under reduced pressure. The residue was freeze-dried to provide the crude mixture of 12 as white
solid. The mixture was dissolved in MeOH (15 mL), and SOClz (1.35 mL, 18.6 mmol) was added
dropwise at 0 °C. After the reaction mixture stirred at room temperature for 28 h, evaporated to
provide the crude mixture of 13 as yellow solid. The mixture was then dissolved in THF (15 mL),

and EtsN (0.860 mL, 6.20 mmol) was added at 0 °C. The mixture was allowed to warm to room



temperature and stirred 15 min, then Boc2O (812 mg, 3.72 mmol) was added. After the reaction
mixture stirred at room temperature for 3 h, evaporated and the residue was then diluted with
H20 and extracted with CH2Clz, then washed with saturated aqueous NH4Cl and brine. The
organic layer was dried over MgSOs, then concentrated under reduced pressure, followed by
purification with column chromatography (hexane/EtOAc = 4:1) to provide the title compound
14 (732 mg, 69%, 3 steps) as yellow oil.

[ Io+80.3 (c 1.01, CHCL); IR(ATR) v 1711 (CO), 1746 (CO) cm™; '"H-NMR (500 MHz, CDCls):
1.43 (s, 9H), 3.73 (s, 3H), 5.64-5.72 (m, 1H), 7.17-7.59 (m, 4H); *C-NMR (125 MHz, CDCls):  28.4,
53.1, 57.7, 80.4, 123.8, 128.0, 129.9, 130.0, 133.6, 137.0, 154.9, 171.3; HRMS (ESI), m/z calcd for
C1sH20N20:2S [M+H]* 366.0311, found 366.0311.
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tert-Butyl (5)-3-(2-(1-((tert-butoxycarbonyl)amino)-2-methoxy-2-oxoethyl) phenyl)-1H-indole-
1-carboxylate (15)

Compound 14 (34.4 mg, 0.100 mmol), compound 8 (85.8 mg, 0.250 mmol), KsPOs (127 mg, 0.600
mmol) and Pd(PPhs)s (34.6 mg, 30.0 mol) were combined in toluen (3 mL), and the reaction
mixture was then stirred at 90 °C for 24 h. After being cooled to room temperature, the mixture
was filtered through celite to remove palladium. The filtrate was evaporated, and the residue was
purified by column chromatography (hexane/EtOAc = 5:1) to provide the title compound 15 (46.9
mg, 98% yield) as yellow solid.

[ ]o+54.0 (c=1.01, CHCIs); IR(ATR) v 1732 (CO), 1714 (CO) cm; 'TH-NMR (500 MHz, CDCls)
1.37 (s, 9H), 1.69 (s, 9H), 3.59 (s, 3H), 5.29-5.55 (m, 1H), 7.21-7.48 (m, 7H), 7.82 (s, 1H), 8.22-8.23
(m, 1H); BC-NMR (125 MHz, CDCls)  28.4 (6C), 52.7, 54.9, 80.1, 83.9, 115.4, 119.3, 120.0, 122.9,
124.8, 125.1, 127.5, 128.4, 128.5, 130.8, 131.8, 133.4, 135.5, 136.1, 149.8, 154.8, 172.2; HRMS (ESI),
m/z caled for CozH3sN206 [M+H]* 481.2333, found 481.2329.
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tert-Butyl 3-(2-((85)-5,12,12-trimethyl-7,10-diox0-6,11-dioxa-2-thia-9-azatridecan-8-yl)phenyl)-
1H-indole-1-carboxylate (17)
To a solution of 15 (48.0 mg, 0.100 mmol) in MeOH (0.1 mL) was added 1 M aqueous LiOH (0.400

mL) dropwise at 0 °C. After the reaction mixture was stirred at room temperature, the mixture
was quenched by saturated aqueous NH4Cl (pH = 6) and extracted with EtOAc, then washed with
brine. The combined organic layer was dried over MgSQOs, then concentrated under reduced
pressure to provide the crude mixture of 16. The crude mixture was dissolved in CH2Clz (1 mL),
and EDCI-HCI (28.8 mg, 0.150 mmol), DMAP (1.22 mg, 10.0 mol) and 4 (18.0 mg, 0.150 mmol)
in CH2Cl2 (0.5 mL) were added at 0 °C. After the reaction mixture was stirred at room temperature
for 24 h, the mixture was quenched by saturated aqueous NaHCOs and extracted with CH2Cly,
then washed with brine. The combined organic layer was dried over MgSOs, then concentrated
under reduced pressure to provide the title crude compound 17 (28.4 mg) as yellow oil, which

was used for the next step without further purification.
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4-(Methylthio)butan-2-yl (25)-2-(2-(1H-indol-3-yl)phenyl)-2-aminoacetate MKN-1A
(1A)/MKN-1B (1B)
To a mixture of a crude compound 17 (28.4 mg, 50.0 mol) and anisole (22.0 uL, 200 mol) was
slowly added 4 M HCl/dioxane (0.250 mL, 1.00 mmol) at 0 °C. The reaction mixture was stirred
at room temperature for 4 h, then concentrated under reduced pressure, followed by purification
with HPLC to provide the trifluoroacetate (TFA) salt of the title compounds MKN-1A (1A)/MKN-
1B (1B) (1.45 mg, 3.00 mol, 3%/1.21 mg, 2.51 mol, 3% in 3 steps) as yellow solid. (1A and 1B,
the order of HPLC retention time)
TH-NMR (500 MHz, MeOH-ds)  1.26-1.27 (m, 3H), 1.29-1.34 (m, 3H), 1.73-1.79 (m, 2H), 2.00-
2.06 (m, 1H), 2.12-2.17 (m, 1H), 5.09-5.12 (m, 1H), 5.38 (s, 1H), 7.07-7.11 (m, 1H), 7.19-7.22 (m,
H), 7.43 (s, 1H), 7.47-7.51 (m, 3H), 7.45-7.61 (m, 3H); *C NMR (125 MHz, CDCls)  15.2, 20.0,



30.3, 36.0, 54.3, 74.1, 112.7, 114.6, 119.8, 121.0, 123.3, 125.5, 127.4, 128.4, 131.0, 132.7, 133.7, 137.9,
138.0, 167.0; HRMS (ESI), m/z calcd for C21H24N202S [M+H]* 369.1631, found 369.1636.
Stereoselective synthesis of MKN-1 (1)
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(S)-4-(Methylthio) butan-2-ol (20)
Alcohol 19 was synthesized using the previously reported procedure.” To alcohol 19 (1.44 g, 5.45
mmol) in EtOH (27 mL) was added MeSNa (458 mg, 6.54 mmol) at room temperature under argon.
After the reaction mixture was stirred at room temperature for 2 h, the mixture was quenched by
H:20 and extracted with EtOAc. The organic layer was dried over MgSQOs, then concentrated
under reduced pressure, followed by purified by flash column chromatography (hexane/EtOAc
= 4:1) to provide the title compound 20 (60.4 mg, 92% yield) as colorless oil: [ ]o +29.7 (¢ 1.02,
CHCl); IR(ATR) v 3364 (OH) cm; '"H-NMR (500 MHz, CDCls)  1.22 (d, ] = 6.5 Hz, 3H), 1.72—
1.76 (m, 2H), 2.12 (s. 3H), 2.62 (t, ] = 7.3 Hz, 2H), 3.92-3.98 (m, 1H); C-NMR (125 MHz, CDCls)
15.6,23.7, 31.0, 37.8, 67.6; HRMS (ESI), m/z calcd for CsHu1OS [M-H]- 119.0536, found 119.0539.
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(5)-4-(Methylthio) butan-2-yl (S)-2-(2-(1H-indol-3-yl)phenyl)-2-aminoacetate (1, MKN-1)
To ester 15 (96.1 mg, 0.200 mmol) in THF (2 mL) was added 30% H20: aq. (91.0 L, 0.800 mmol)
at room temperature, then added 1 M LiOH aq. (400 L, 0.400 mmol) at 0 °C. After the reaction
mixture was stirred at room temperature for 2 d, the mixture was quenched by saturated aqueous
NH4Cl and extracted with EtOAc, then washed with brine. The combined organic layer was dried
over MgSQOs, then concentrated under reduced pressure to provide the crude carboxylic acid. To
the carboxylic acid in CH2Cl2 (1 mL) were added 20 (26.4 mg, 0.220 mmol) in CH2Cl2 (1.00 mL),
EDCI-HCI (115 mg, 0.600 mmol) and DMAP (9.80 mg, 80.0 mol) at 0 °C. After the reaction
mixture was stirred at room temperature for 24 h, quenched by saturated aqueous NH4CI and

extracted with EtOAc, then washed with brine. The combined organic layer was dried over



MgSOs, then concentrated under reduced pressure to provide the crude ester. To the crude ester
were added anisole (87.0 L, 0.800 mmol) and 4 M HCl/dioxane (1.00 mL, 4.00 mmol) at 0 °C.
The reaction mixture was stirred at room temperature for 2 h, then concentrated under reduced
pressure, followed by purification with HPLC to provide the trifluoroacetate salt of the title
compound 1 (11.9 mg, 24.7 mol, 12% in 3 steps) as freeze-dried powder: [ ]o +115.5 (c 0.165,
CHCls); tr =20.4 min (linear gradient of B in (A + B), 33 to 40% over 35 min); IR(CATR) v 1681 (CO)
cm; 'TH-NMR (500 MHz, CDCls)  1.08 (d, ] = 6.5 Hz, 3H), 1.59-1.69 (m, 2H), 1.91 (s, 3H), 1.96-
2.11 (m, 2H), 4.90-4.94 (m, 1H), 5.35 (br, 1H), 7.08-7.53 (m, 9H), 8.79 (br, 1H); ¥*C-NMR (125 MHz,
CDCls)  15.5,19.6,29.5,35.0, 534, 73.3, 111.7, 113.8, 119.3, 120.3, 122.7, 124.5, 126.8, 127.4, 128.0,
130.0, 130.8, 132.4, 135.9, 136.2, 169.1; HRMS (ESI), m/z calcd for CaH2sN20:S [M+H]* 369.1631,
found 369.1630.

Calcd [M+H]": 369.1631 I
—
Found: 369.1630
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HPLC chart of MKN-1 (1)

An MKN-1 derivative, which has a 1-naphthyl group in the place of the indolyl group (22)

B(OH),
99
NHBr PO, cat. Pd(PPhy),  BC~\h
/O > o
DMF -
O 90 °C, 5 h, 42% S
14 21

Methyl (S)-2-((tert-butoxycarbonyl) amino)-2-(2-(naphthalen-1-yl) phenyl)acetate (21)
To a solution of 14 (172 mg, 0.500 mmol) in DMF (10 mL) were added 1-naphthylboronic acid
(172 mg, 1.00 mmol), Pd(PPhs)s (173 mg, 0.150 mmol) and KsPOs (636 mg, 3.00 mmol) at room



temperature under argon. After stirring at 90 °C for 5 h, the reaction mixture was quenched by
saturated aqueous NH4Cl. The resulting mixture was filtered through a pad of celite, and
extracted with EtOAc. The organiclayer was dried over MgSQOs, then concentrated under reduced
pressure, followed by purified by flash column chromatography (PhMe/EtOAc =30/1) to provide
the title compound 21 (83.1 mg, 42% yield) as white solid: [ o +2.79 (¢ = 0.215, CHClIs); IR(ATR)
v 1708 (CO) ecm; TH-NMR (500 MHz, CDCls) (mixture of diastereomers)  1.24 (s, 9H), 1.36 (s,
9H), 3.93 (s, 3H), 3.46 (s, 3H), 5.03-5.23 (br, 2H), 7.29-7.59 (m, 18H), 7.88-7.91 (m, 4H); *C-NMR
(125 MHz, CDCls) (mixture of diastereomers)  28.3 (3C), 28.4 (3C), 52.4, 55.1, 55.4, 79.8, 125.2,
125.3, 125.8, 125.9, 126.0, 126.2, 126.6, 127.3, 127.7, 127.8, 128.0, 128.3, 128.4, 128.5, 131.8, 132.5,
132.8,133.7,133.8, 135.9, 136.2, 137.4, 137.5, 140.3, 140.5, 154.4, 171.9, 172.0; HRMS (ESI), m/z calcd
for C24H2sNNaOs [M+H]* 414.1676, found 414.1672.
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(5)-4-(Methylthio) butan-2-yl (S)-2-amino-2-(2-(naphthalen-1-yl) phenyl)acetate (22)

To a solution of 21 (39.1 mg, 0.100 mmol) in THF (1 mL) was added 30% H202 aq. (46.0 L, 0.400
mmol) at room temperature, then was added 1.00 M LiOH aq. (200 L, 0.200 mmol) at 0 °C. After
stirring at room temperature for 3 days, the reaction mixture was quenched by saturated aqueous
NH4Cl and extracted with EtOAc, then washed with brine. The combined organic layer was dried
over MgSQOy, then concentrated under reduced pressure to provide the crude carboxylic acid. To
the carboxylic acid in CH2Cl2 (0.5 mL) were added 20 (13.2 mg, 0.110 mmol) in CH2Cl2 (0.5 mL),
EDCI-HCI (67.4 mg, 0.300 mmol) and DMAP (4.90 mg, 400 mol) at 0 °C. After stirring at room
temperature for 24 h, the reaction mixture was quenched by saturated aqueous NH4Cl and
extracted with EtOAc, then washed with brine. The combined organic layer was dried over
MgS0s, then concentrated under reduced pressure to provide the crude ester. To the crude ester
were added anisole (44.0 L, 0.400 mmol) and 4 M HCl/dioxane (0.500 mL, 2.00 mmol) at 0 °C.
The reaction mixture was stirred at room temperature for 3 h, then concentrated under reduced
pressure, followed by purification with HPLC to provide the trifluoroacetate salt of the title
compound 22 (5.90 mg, 12.0 mol, 12% in 3 steps) as freeze-dried powder: [ o +50.1 (c 0.215,
MeOH); tr = 20.4, 21.1, 22.0, 23.6 min (linear gradient of B in (A + B), 36 to 42% over 30 min);



IR(ATR) v 1673 (CO) cmt; TH-NMR (500 MHz, CDCls) (mixture of diastereomers)  1.04-2.12 (m,
10H), 4.71-4.84 (m, 2H), 7.29-7.50 (m, 9H), 7.91-7.94 (m, 2H); BC-NMR (125 MHz, CDCls)
(mixture of diastereomers)  15.4, 15.6, 19.4, 19.6, 29.4, 29.6, 29.9, 34.7, 35.1, 35.2, 53.4, 53.5, 53.6,
73.4,73.6,73.7,125.1, 125.4, 125.8, 126.2, 126.6, 126.9, 127.4, 127.8, 127.9, 128.2, 128.5, 128.6, 128.9,
129.0,129.1, 129.2,129.9, 130.0 131.0, 131.2, 131.9, 132.0, 132.1, 132.3, 132.4, 133.8, 133.9, 136.0, 136.1,
140.9, 141.3, 1414, 168.4, 168.8, 169.1, 169.3; HRMS (ESI), m/z calcd for CsHaNO=S [M+H]*
380.1679, found 380.1675.

Calcd [M+H]": 380.1679
Found: 380.1675
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HPLC chart of compound 22

An MKN-1 derivative, which has a 2-naphthyl group in the place of the indolyl group (24)
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90 °C, 5 h, 42% 0

14 23

Methyl (S)-2-((tert-butoxycarbonyl) amino)-2-(2-(naphthalen-2-yl) phenyl)acetate (23)

To a solution of 14 (172 mg, 0.500 mmol) in DMF (10 mL) were added 2-naphthylboronic acid
(172 mg, 1.00 mmol), Pd (PPhs)s (173 mg, 0.150 mmol) and KsPOs (636 mg, 3.00 mmol) at room
temperature under argon. After stirring at 90 °C for 5 h, the reaction mixture was quenched by
saturated aqueous NHiCl. The resulting mixture was filtered through a pad of celite, and
extracted with EtOAc. The organiclayer was dried over MgSOs, then concentrated under reduced
pressure, followed by purified by flash column chromatography (PhMe/EtOAc = 30/1) to provide
the title compound 23 (81.6 mg, 42% yield) as white solid: [ [o+0.31 (c =0.64, CHCls); IR(ATR) v

10



1709 (CO) em; TH-NMR (500 MHz, CDCls)  1.39 (s, 9H), 3.64 (s, 3H), 5.32-5.49 (m, 1H), 7.38-
7.60 (m, 7H), 7.85-7.93 (m, 4H); 3C-NMR (125 MHz, CDCls)  28.4 (3C), 52.7, 54.7, 80.1, 126.3,
126.4, 126.9, 127.7, 127.9, 128.0, 128.3, 128.6, 131.3, 132.7, 133.3, 134.7, 137.8, 142.5, 154.6, 172.3;
HRMS (ESI), m/z calcd for C24H2sNNaOs [M+H]* 414.1676, found 414.1674.

O 1) 1 M LiOH aq., H,0, aq. O
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23 EDCI-HCI, cat. DMAP 24-TFA
CH,Cl,, 0°Ctort,24 h
3) 4 M HCl/dioxane, anisole
0°Ctort,3h
10% (3 steps)

(5)-4-(Methylthio) butan-2-yl (S)-2-amino-2-(2-(naphthalen-2-yl)phenyl)acetate (24)
To a solution of 23 (39.1 mg, 0.100 mmol) in THF (1 mL) was added 30% H202 aq. (46.0 L, 0.400
mmol) at room temperature, then was added 1.00 M LiOH aq. (200 L, 0.200 mmol) at 0 °C. After

stirring at room temperature for 3 days, the reaction mixture was quenched by saturated aqueous
NH4Cl and extracted with EtOAc, then washed with brine. The combined organic layer was dried
over MgS0s, then concentrated under reduced pressure to provide the crude carboxylic acid. The
carboxylic acid in CH2Cl2 (0.5 mL) were added 20 (13.2 mg, 0.110 mmol) in CH2Clz (0.5 mL),
EDCI-HCI (67.4 mg, 0.300 mmol) and DMAP (4.90 mg, 400 mol) at 0 °C. After stirring at room
temperature for 24 h, the reaction mixture was quenched by saturated aqueous NH4Cl and
extracted with EtOAc, then washed with brine. The combined organic layer was dried over
MgSOs, then concentrated under reduced pressure to provide the crude ester. To the crude ester
were added anisole (44.0 L, 0.400 mmol) and 4 M HCl/dioxane (0.500 mL, 2.00 mmol) at 0 °C.
The reaction mixture was stirred at room temperature for 3 h, then concentrated under reduced
pressure, followed by purification with HPLC to provide the trifluoroacetate salt of the title
compound 24 (5.10 mg, 10.3 mol, 10% in 3 steps) as freeze-dried powder: [ o +136.2 (c 0.20,
MeOH); tr =25.3 min (linear gradient of B in (A + B), 36 to 42% over 30 min); IR(ATR) v 1673 (CO)
cm?; '"H-NMR (500 MHz, CDCls)  1.10 (d, ] = 6.0 Hz, 3H), 1.55-1.73 (m, 2H), 1.89 (s, 3H), 1.94—
1.98 (m, 2H), 4.77 (br s, 1H), 5.15 (br s, 1H), 7.39-7.52 (m, 7H), 7.85-7.90 (m, 4H); ¥C-NMR (125
MHz, CDCls)  15.6,19.6,29.4, 35.2,53.2, 73.5, 126.5, 126.6, 126.8, 127.3, 127.9, 128.3, 128.6, 128.7,
128.8, 129.8, 130.0, 131.5, 132.8, 133.3, 136.6, 143.1, 168.6; HRMS (ESI), m/z calcd for C2sH2sNO2S
[M+H]* 380.1679, found 380.1676.
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60000 = |

Calcd [M+H]*: 380.1679
Found: 380.1676

40000 7 [HPLC condition]
1 36-42%, (30min)
A: 0.1% TFA in H,O
B: 0.1% TFA in MeCN
Flow: 1 mL/min
Detected at 254 nm

Intensity [pv]

20000 =

il
I S

e T B B e . e e e I T S S T F e e e
0.0 5.0 10,0 15.0 20.0 25.0 30.0

Retention Time [min] ’
25.3 min

HPLC chart of compound 24

An MKN-1 derivative, which has a benzofuranyl group in the place of the indolyl group (27)

0
N\
O
Boc\NH 5 B(OH), \ O
o) r K3PO,, cat. Pd(PPhs), Boc\NH
/ _—
_O
(0] DMF
90 °C, 24 h 0
14 60% 25

Methyl (S)-2-(2-(benzofuran-3-yl) phenyl)-2-((tert-butoxycarbonyl)amino)acetate (25)

To a solution of 14 (172 mg, 0.500 mmol) in DMF (10 mL) were added benzofuran-3-boronic acid
(162 mg, 1.00 mmol), Pd (PPhs)s (173 mg, 0.150 mmol) and KsPOs (636 mg, 3.00 mmol) at room
temperature under argon. After stirring at 90 °C for 24 h, the reaction mixture was quenched by
saturated aqueous NH:Cl. The resulting mixture was filtered through a pad of celite, and
extracted with EtOAc. The organic layer was dried over MgSOs, then concentrated under reduced
pressure, followed by purified by flash column chromatography (PhMe/EtOAc = 30/1) to provide
the title compound 25 (114 mg, 60% yield) as yellow oil:[ ]p -14.5 (¢ = 1.02, CHCls); IR(ATR) v
1744 (CO), 1709 (CO) cm; 'TH-NMR (500 MHz, CDCls)  1.39 (s, 9H), 3.59 (s, 3H), 5.35-5.58 (m,
1H), 7.24-7.58 (m, 8H), 7.87 (s, 1H); ®*C-NMR (125 MHz, CDCls)  28.4 (3C), 52.7, 54.8, 80.2, 111.8
(2C), 119.4, 120.4, 123.0, 124.8, 127.4, 128.3, 128.6, 128.7, 131.5, 136.0, 143.2, 155.4, 172.1; HRMS
(ESI), m/z caled for C22H2aNOs [M+H]* 382.2649, found 382.2644.
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S O 1)1 M LiOH ag., H,0, aq. S O
Boc.. °
oc NH THF/H,0,0°Ctort, 26 h TFA-NH,

0] S OH;S 0]
b 2)/ /\/Y
O o 9

25 EDCI-HCI, cat. DMAP 27-TFA
CH,Cl,,0°Ctort,24 h
3) 4 M HCl/dioxane, anisole
0°Ctort,1h

8% (3 steps)
(5)-4-(Methylthio) butan-2-yl (S)-2-amino-2-(2-(benzofuran-3-yl)phenyl)acetate (27)
To a solution of 25 (275 mg, 0.721 mmol) in THF (7.21 mL) was added 30% H20:aq. (327 L, 2.88
mmol) at room temperature, then was added 1.00 M LiOH aq. (1.44 mL, 1.44 mmol) at 0 °C. After

stirring at room temperature for 26 h, the reaction mixture was quenched by saturated aqueous
NH4Cl and extracted with EtOAc, then washed with brine. The combined organic layer was dried
over MgSOys, then concentrated under reduced pressure to provide the crude carboxylic acid. To
the carboxylic acid in CH2Cl2 (3.6 mL) were added 20 (95.2 mg, 0.793 mmol) in CH2Cl2 (3.6 mL),
EDCI-HCI (413 mg, 2.16 mmol) and DMAP (35.2 mg, 0.288 mmol) at 0 °C. After stirring at room
temperature for 24 h, the reaction mixture was quenched by saturated aqueous NH4Cl and
extracted with EtOAc, then washed with brine. The combined organic layer was dried over
MgSOs, then concentrated under reduced pressure to provide the crude ester. To the crude ester
were added anisole (313 L, 2.88 mmol) and 4 M HCl/dioxane (3.61 mL, 14.4 mmol) at 0 °C. The
reaction mixture was stirred at room temperature for 1 h, then concentrated under reduced
pressure, followed by purification with HPLC to provide the trifluoroacetate salt of the title
compound 27 (27.1 mg, 56.1 mol, 8% in 3 steps) as freeze-dried powder: [ o +92.8 (c 0.095,
MeOH); tr =23.8 min (linear gradient of B in (A + B), 30 to 50% over 50 min); IR(ATR) v 1674 (CO)
cm?; TH-NMR (500 MHz, CDCIs)  1.06 (d, ] = 6.0 Hz, 3H), 1.55-1.68 (m, 2H), 1.90 (s, 3H), 1.98
(br, 2H), 4.79-4.85 (m, 1H), 5.18 (br, 1H), 7.23-7.55 (m, 8H), 7.53 (s, 1H); *C-NMR (125 MHz,
CDCls) 15.5,19.6,29.4,35.2,53.4,73.2,111.8, 118.8, 120.2, 123.2, 125.0, 126.9, 128.0, 129.2, 129.9,
131.7, 131.9 (2C), 143.6, 155.3, 168.8; HRMS (ESI), m/z calcd for C21H2aN20sS [M+H]* 370.1471,
found 370.1472.
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150000 - Calcd [M+H]*: 370.1471
Found: 370.1472

100002 7 [HPLC condition]
30-50%, (50 min)

A: 0.1% TFA in H,O
B: 0.1% TFA in MeCN
Flow: 1 mL/min
Detected at 254 nm

Intensity [1v]

30000 =

g T——r— — . - S . -

B e e T B B B e A S A e o et B S o
0.0 5.0 10,0 15.0 20.0 25.0 30.0 35.0 40.0
Retention Time [min]

23.8 min J

HPLC chart of compound 27

An MKN-1 derivative, which has a benzothiophenyl group in the place of the indolyl group
(28)

S
\

S
Bo%NH B o B \ O
.
KsPOy, cat. Pd(PPhs) °C~NH

© o}
o DMF -~
90°C,5h o)

14 44% 26

N

\

7

Methyl (S)-2-(2-(benzo[b]thiophen-3-yl) phenyl)-2-((tert-butoxycarbonyl) amino)acetate (26)
To a solution of 14 (688 mg, 2.00 mmol) in DMF (10 mL) were added Benzo[b]thiophene-3-boronic
acid (712 mg, 4.00 mmol), Pd (PPhs)s (692 mg, 0.600 mmol) and KsPOs (2.54 g, 12.0 mmol) at room
temperature under argon. After stirring at 90 °C for 5 h, the reaction mixture was quenched by
saturated aqueous NH:Cl. The resulting mixture was filtered through a pad of celite, and
extracted with EtOAc. The organic layer was dried over MgSOs, then concentrated under reduced
pressure, followed by purified by flash column chromatography (PhMe/EtOAc =40/1) to provide
the title compound 26 (347 mg, 44% yield) as brown oil: [ ]p -0.36 (¢ = 1.03, CHCls); IR(ATR) v
1708 (CO) cm™; 'H-NMR (500 MHz, CDCls)  1.37 (s, 9H), 3.46 (s, 3H), 5.19-5.46 (m, 1H), 7.31-
7.55 (m, 8H), 7.92 (d, J=8.0 Hz, 1H); ®*C-NMR (125 MHz, CDCls)  28.4 (3C), 52.6, 54.4, 80.0, 122.8
(20), 123.2, 124.2, 124.5, 125.2, 125.9, 127.2, 128.5, 128.7, 131.5, 135.0, 135.7, 140.2, 154.6, 171.9;
HRMS (ESI), m/z calcd for C22H24NOsS [M+H]* 398.1421, found 398.1417.
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S O 1)1 M LiOH ° O
iOH aq.
Bocs iy N\ THF/H,0,0°Ctort, 8 h TFA-NH, \
0 s OH S _Ss O
e 2) -~ d \/Y O
0 O Vzo\r °

26 EDCI-HCI, cat. DMAP 28-TFA
CH,CI,,0°Ctort, 16 h
3) 4 M HCl/dioxane, anisole
0°Ctort,1h

5% (3 steps)
(5)-4-(Methylthio) butan-2-yl (S)-2-amino-2-(2-(benzo[blthiophen-3-yl) phenyl)acetate (28)
To a solution of 26 (252 mg, 0.633 mmol) in THF (6.3 mL) was added 1.00 M LiOH aq. (1.27 mL,

1.27 mmol) at 0 °C. After stirring at room temperature for 8 h, the reaction mixture was quenched
by saturated aqueous NH4Cl and extracted with EtOAc, then washed with brine. The combined
organic layer was dried over MgSQOs, then concentrated under reduced pressure to provide the
crude carboxylic acid. To the carboxylic acid in CH2Cl2 (3.2 mL) were added 20 (85.6 mg, 0.700
mmol) in CH2Clz (3.2 mL), EDCI'HCI (363 mg, 1.90 mmol) and DMAP (30.9 mg, 0.253 mmol) at
0 °C. After stirring at room temperature for 16 h, the reaction mixture was quenched by saturated
aqueous NH:Cl and extracted with EtOAc, then washed with brine. The combined organic layer
was dried over MgSQOs, then concentrated under reduced pressure to provide the crude ester. To
the crude ester were added anisole (275 L, 2.53 mmol) and 4 M HCl/dioxane (3.17 mL, 12.7
mmol) at 0 °C. The reaction mixture was stirred at room temperature for 1 h, then concentrated
under reduced pressure, followed by purification with HPLC to provide the trifluoroacetate salt
of the title compound 28 (17.2 mg, 34.4 mol, 5% in 3 steps) as freeze-dried powder: [ ]po +78.7
(c 0.095, MeOH)); tr = 26.5 min (linear gradient of B in (A + B), 30 to 50% over 40 min); IR(ATR) v
1673 (CO) cm; '"H-NMR (500 MHz, CDCls)  0.96 (d, | = 6.0 Hz, 3H), 1.60-1.63 (m, 2H), 1.95 (s,
3H), 2.01-2.06 (m, 2H), 4.81 (br, 1H), 4.95 (br, 1H), 7.30-7.52 (m, 7H), 7.72 (s, 1H), 7.92 (d, | = 8.0
Hz, 1H); BC-NMR (125 MHz, CDCls)  15.6, 19.5, 29.5, 35.1, 53.5, 73.4, 122.9 (2C), 124.3, 124.8,
125.1, 126.8, 127.0, 129.4, 130.2, 131.9, 133.6 136.8, 139.5, 140.4, 168.5; HRMS (ESI), m/z calcd for
C21H24N2025: [M+H]* 386.1243, found 386.1239.
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Calcd [M+H]*: 386.1243 !
—_—
Found: 386.1239

100000 =

[HPLC condition]
30-50%, (50 min)
* A:0.1% TFA in H,O
50008 © B:0.1% TFA in MeCN
Flow: 1 mL/min
Detected at 254 nm

Intensity [1iv]

L B ey e B e N A A R B B e B B [ B By Ly B I B B B |

0.0 5.0 10,0 150 20,0 250 30,0 35.0 40.0
Retention Time [min]

26.5 min J

HPLC chart of compound 28

An MKN-1 derivative, which has a methoxy group in the place of the methanesulfidyl group
(30)

NaH, Mel
HO OH /O\/\‘/OH
THF
18 O°Ctort 29
2h17%

(5)-4-Methoxybutan-2-ol (29)

To a solution of (S)-(+)-1,3-butanediol (18) (268 L, 3.00 mmol) in THF (15.0 mL) was added NaH
(144 mg, 3.60 mmol) at 0 °C under argon. The reaction mixture was stirred at room temperature
for 30 min, and Mel (224 L, 3.60 mmol) was then added at room temperature. After stirring at
room temperature for 17 h, the reaction mixture was quenched by saturated aqueous NH4Cl and
extracted with CHCls. The organic layer was dried over MgSOs, then concentrated under reduced
pressure, followed by purified by flash column chromatography (MeOH/CHCIs = 1/49 to 1/9) to
provide the title compound 29 (52.9 mg, 17% yield) as colorless oil: [ o +4.29 (c 0.07, CHCls);
IR(ATR) v 3406 (OH) cm; 'H-NMR (500 MHz, CDCls)  1.20 (d, ] = 6.5 Hz, 3H), 1.65-1.77 (m,
2H), 3.36 (s, 3H), 3.53-3.64 (m, 2H), 3.96-4.02 (m, 1H); ®C-NMR (125 MHz, CDCls)  23.5, 38.2,
59.1, 67.9, 72.0; HRMS (ESI), m/z calcd for CsHi2NaO2 [M+Na]* 127.0730, found 127.0730.
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Boc H

N
N O 1)1 M LiOH ag., H,0, aq. Q O
Bocs iy N\ THF/H,0,0°Ctort, 2d TFA-NH,
O OH
/O 2) - \/\r /O\/\ro
o) 29 o)
15 EDCI-HCI, cat. DMAP 30-TFA

CH,Cl,, 0°Ctort, 22 h
3) 4 M HCl/dioxane, anisole
0O°Ctort,2h

6% (3 steps)

(5)-4-Methoxybutan-2-yl (S)-2-(2-(1H-indol-3-yl) phenyl)-2-aminoacetate (30)
To a solution of 15 (96.1 mg, 0.200 mmol) in THF (2 mL) was added 30% H202aq. (91.0 L, 0.800
mmol) at room temperature, then added a 1.00 M LiOH aq. (400 L, 0.400 mmol) at 0 °C. After
stirring at room temperature for 2 days, the reaction mixture was quenched by saturated aqueous
NH4Cl and extracted with EtOAc, then washed with brine. The combined organic layer was dried
over MgSOy, then concentrated under reduced pressure to provide the crude carboxylic acid. To
the carboxylic acid in CH2Clz2 (1 mL) were added 29 (22.9 mg, 0.220 mmol) in CH2Clz (1 mL),
EDCI-HCI (115 mg, 0.600 mmol) and DMAP (9.80 mg, 80.0 mol) at 0 °C. After stirring at room
temperature for 22 h, the reaction mixture was quenched by saturated aqueous NH4Cl and
extracted with EtOAc, then washed with brine. The combined organic layer was dried over
MgSQOs, then concentrated under reduced pressure to provide the crude ester. To the crude ester
were added anisole (87.0 L, 0.800 mmol) and 4 M HCl/dioxane (1.00 mL, 4.00 mmol) at 0 °C.
The reaction mixture was stirred at room temperature for 2 h, then concentrated under reduced
pressure, followed by purification with HPLC to provide the trifluoroacetate salt of the title
compound 30 (5.20 mg, 11.1 mol, 6% in 3 steps) as freeze-dried powder: [ o +95.9 (c 0.20,
MeOH); tr =20.7 min (linear gradient of B in (A + B), 28 to 34% over 30 min); IR(ATR) v 1672 (CO)
cm?; '"H-NMR (500 MHz, CDCls)  1.05 (d, / = 2.0 Hz, 3H), 1.62 (br, 2H), 2.93-3.08 (m, 2H), 3.11
(s, 3H), 4.94 (br, 1H), 5.43 (br, 1H), 7.07-7.54 (m, 9H), 9.96 (br, 1H); C-NMR (125 MHz, CDCls)
19.6, 35.4, 53.6, 58.4, 68.1, 71.9, 111.6, 113.5, 119.0, 120.1, 122.5, 124.4, 126.6, 127.2, 127.9, 129.9,
130.4, 132.3, 135.9, 136.1, 168.8; HRMS (ESI), m/z caled for C21H2sN20s [M+H]* 353.1860, found
353.1864.
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Intensity [y]

10000 =
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0.0

S,

[HPLC condition]
7 28-34%, (30 min)
A: 0.1% TFA in H,O
B: 0.1% TFA in MeCN
Flow: 1 mL/min
Detected at 254 nm

Calcd [M+H]": 353.1860
Found: 353.1864

S SRR SV . — T

e P ]

5.0 10.0 15.0 20,0 25.0 30,0
Retention Time [min]

20.7 min

HPLC chart of compound 30

An MKN-1 derivative, which has a tert-butyl sulfidyl group in the place of the

methanesulfidyl group (34)

Ts -0

OH 'BuSNa
—_— tBu/s\/\rOH
EtOH, rt, 1.5 h
19 77% 31

(S)-4-(tert-Butylthio) butan-2-ol (31)

Compound 19 was synthesized using the previously reported procedure.” To a solution of 19

(158 mg, 0.600 mmol) in EtOH (3 mL) was added ‘BuSNa (89.7 mg, 0.720 mmol) at room

temperature under argon. After stirring at room temperature for 1.5 h, the reaction mixture was

quenched with H20 and extracted with EtOAc. The organic layer was dried over MgSQOs, then

concentrated under reduced pressure, followed by purified by flash column chromatography

(hexane/EtOAc = 3/1) to provide the title compound 31 (74.7 mg, 77% yield) as colorless oil: [
+8.9 (¢ 0.315, CHCls); IR(ATR) v 3389 (OH) cm?; 'TH-NMR (400 MHz, CDCls)

Io

1.21(d, J=6.0Hz,

3H), 1.33 (s, 9H), 1.69-1.74 (m, 2H), 2.65 (t, ] = 6.0 Hz, 2H), 3.90-3.98 (m, 1H); 3C-NMR (125 MHz,

CDCL)
185.0971, found 185.0975.

23.7, 25.1, 31.1 (3C), 38.7, 42.3, 67.7; HRMS (ESI), m/z calcd for CsHi1sNaOS [M+Na]*
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Boc\ H

N
N O 1)1 M LiOH aq., H,0, aq. Q O
Boc iy N\ THF/H,0,0°Ctort, 3d TEANH,
.S OH
/O 2) By \/\‘/ ,BU/S\/\rO
0 31 o)
15 EDCI-HCI, cat. DMAP R

CH.Cl;, 0°Ctort, 2d
3) 4 M HCl/dioxane, anisole
O0°Ctort,2h
12% (3 steps)
(5)-4-(tert-Butylthio) butan-2-yl (5)-2-(2-(1H-indol-3-yl)phenyl)-2-aminoacetate (34)
To a solution of 15 (144 mg, 0.300 mmol) in THF (3 mL) was added 30% H20: aq. (136 L, 1.20
mmol) at room temperature, then added a 1.00 M LiOH aq. (600 L, 0.600 mmol) at 0 °C. After
stirring at room temperature for 3 days, the reaction mixture was quenched by saturated aqueous
NH4Cl and extracted with EtOAc, then washed with brine. The combined organic layer was dried
over MgSOys, then concentrated under reduced pressure to provide the crude carboxylic acid. To
the carboxylic acid in CH2Cl2 (1.5 mL) were added 31 (48.7 mg, 0.300 mmol) in CH2Cl2 (1.5 mL),
EDCI-HCI (172 mg, 0.900 mmol) and DMAP (14.7 mg, 0.120 mmol) at 0 °C. After stirring at room
temperature for 2 days, the reaction mixture was quenched by saturated aqueous NH4Cl and
extracted with EtOAc, then washed with brine. The combined organic layer was dried over
MgSOs, then concentrated under reduced pressure to provide the crude ester. To the crude ester
were added anisole (130 L, 1.20 mmol) and 4 M HCl/dioxane (1.50 mL, 6.00 mmol) at 0 °C. The
reaction mixture was stirred at room temperature for 2 h, then concentrated under reduced
pressure, followed by purification with HPLC to provide the trifluoroacetate salt of the title
compound 34 (18.3 mg, 349 mol, 12% in 3 steps) as freeze-dried powder: [ ]o +106.9 (c 0.035,
CHCls); tr =26.5 min (linear gradient of B in (A + B), 35 to 50% over 45 min); IR(ATR) v 1679 (CO)
cm?; TH-NMR (500 MHz, CDCls)  1.09 (d, ] = 6.0 Hz, 3H), 1.17 (s, 9H), 1.51-1.73 (m, 2H), 2.12
(br, 3H), 4.89 (br, 1H), 5.37 (br, 1H), 7.33-7.51 (m, 9H), 8.87 (br, 1H); *C-NMR (125 MHz, CDCls)
19.7, 23.8, 31.0 (3C), 36.0, 42.3, 53.6, 74.1, 111.8, 113.7, 119.3, 120.3, 122.7, 124.5, 126.7, 127 .4,
128.2, 130.1, 130.6, 132.5, 136.0, 136.2, 169.1;, HRMS (ESI), m/z calcd for CauHzN202S [M+H]*
411.2101, found 411.2105.
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800007 Caled [M+H]*: 411.2101
1 Found: 411.2105

60000 =

. [HPLC condition]
40000 = 35-50%, (45 min)
1 A:0.1% TFA in H,O
- B:0.1% TFA in MeCN
20000 7 Flow: 1 mL/min
Detected at 254 nm

Intensity [pv]
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0.0 5.0 10.0 15.0 20,0 25.0 30.0 35.0 40,0 45.0
Retention Time [min]

26.5 min J

HPLC chart of compound 34

An MKN-1 derivative, which has an iso-propyl sulfidyl group in the place of the
methanesulfidyl group (35)

TS/O OH —_— iPr/S\/\rOH
EtOH, rt, 1.5 h
19 70% 32

(5)-4-(Isopropylthio) butan-2-ol (32)

Compound 19 was synthesized using the previously reported procedure.” To a solution of 19
(158 mg, 0.600 mmol) in EtOH (3 mL) was added PrSNa (78.5 mg, 0.720 mmol) at room
temperature under argon. After stirring at room temperature for 1.5 h, the reaction mixture was
quenched with H20 and extracted with EtOAc. The organic layer was dried over MgSQOs, then
concentrated under reduced pressure, followed by purified by flash column chromatography
(hexane/EtOAc = 3/1) to provide the title compound 32 (62.3 mg, 70% yield) as colorless oil: [ o
+7.5 (¢ 0.265, CHCls); IR(ATR) v 3392 (OH) cm; 'TH-NMR (500 MHz, CDCls)  1.22(d, ] =6.0 Hz,
3H), 1.27 (d, ] = 6.0 Hz, 6H), 1.70-1.74 (m, 2H), 2.642-2.67 (m, 2H), 2.91-3.00 (m, 1H), 3.92-3.98 (m,
1H); ®C-NMR (125 MHz, CDCls)  23.5 (2C), 23.7, 27.3, 35.0, 38.5, 67.7; HRMS (ESI), m/z calcd
for C’H1sNaOS [M+Na]* 171.0814, found 171.0816.
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Boc\

N 1)1 M LiOH ag., H,0, aq.
Boc \ THF/H,0,0°Ctort, 3d

i S OH
0 2 R
I sz
15 EDCI-HCI, cat. DMAP
CH2C|2, 0°Cto rt, 2d
3) 4 M HCl/dioxane, anisole
O0°Ctort,2h

19% (3 steps)

(5)-4-(Isopropylthio) butan-2-yl (5)-2-(2-(1H-indol-3-yl)phenyl)-2-aminoacetate (35)

To a solution of 15 (144 mg, 0.300 mmol) in THF (3 mL) was added 30% H20: aq. (136 L, 1.20
mmol) at room temperature, then added 1.00 M LiOH aq. (600 L, 0.600 mmol) at 0 °C. After
stirring at room temperature for 3 days, the reaction mixture was quenched by saturated aqueous
NH4Cl and extracted with EtOAc, then washed with brine. The combined organic layer was dried
over MgSOys, then concentrated under reduced pressure to provide the crude carboxylic acid. To
the carboxylic acid in CH2Cl2 (1.5 mL) were added 32 (44.5 mg, 0.300 mmol) in CH2Cl2 (1.5 mL),
EDCI-HCI (172 mg, 0.900 mmol) and DMAP (14.7 mg, 0.120 mmol) at 0 °C. After stirring at room
temperature for 2 days, the reaction mixture was quenched by saturated aqueous NH4Cl and
extracted with EtOAc, then washed with brine. The combined organic layer was dried over
MgSQOs, then concentrated under reduced pressure to provide the crude ester. To the crude ester
were added anisole (130 L, 1.20 mmol) and 4 M HCl/dioxane (1.50 mL, 6.00 mmol) at 0 °C. The
reaction mixture was stirred at room temperature for 2 h, then concentrated under reduced
pressure, followed by purification with HPLC to provide the trifluoroacetate salt of the title
compound 35 (26.2 mg, 56.4 mol, 19% in 3 steps) as freeze-dried powder: [a]p +65.4 (c 0.095,
CHCls); tr =21.8 min (linear gradient of B in (A + B), 35 to 50% over 45 min); IR(ATR) v 1683 (CO)
cm?; '"H-NMR (500 MHz, CDCls) 6 1.12-1.14 (m, 9H), 1.58-1.74 (m, 2H), 2.05-2.19 (m, 2H), 2.68—
2.73 (m, 1H), 4.96 (br, 1H), 5.40 (br, 1H), 7.08-7.53 (m, 9H), 8.81 (br, 1H); ®*C-NMR (125 MHz,
CDCl3)019.7,23.4 (2C), 25.9, 35.0, 35.7, 53.6, 73.8 111.8, 113.8, 119.3, 120.4, 122.8, 124.5, 126.8, 127 4,
128.2, 130.1, 130.6, 132.5, 135.9, 136.2, 169.0; HRMS (ESI), m/z calcd for CxsH2N20:S [M+H]*
397.1944, found 397.1941.
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. Calcd [M+H]*: 397.1944"_‘_
100000 — Found: 397.1941 |

. [HPLC condition]
- 35-50%, (45min)
soono - A 0.1% TFA in H,O
<+ B:0.1% TFA in MeCN
+ Flow: 1 mL/min
- Detected at 254 nm

Intensity [1v]

0 - PR P I S - — - -
e o L e e e o L e ne |

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0
Retention Time [min]

21.8 min J

HPLC chart of compound 35

An MKN-1 derivative, which has a benzenesulfidyl group in the place of the
methanesulfidyl group (36)

PhSNa
Ts/o OH N Ph/S\/\rOH
EtOH, rt, 1.5 h
19 88% 33

(5)-4-(Phenylthio) butan-2-ol (33)

Compound 19 was synthesized using the previously reported procedure.” To a solution of 19
(158 mg, 0.600 mmol) in EtOH (3 mL) was added PhSNa (106 mg, 0.720 mmol) at room
temperature under argon. After stirring at room temperature for 1.5 h, the reaction mixture was
quenched with H20 and extracted with EtOAc. The organic layer was dried over MgSQOs, then
concentrated under reduced pressure, followed by purified by flash column chromatography
(hexane/EtOAc = 3/1) to provide the title compound 33 (96.1 mg, 88% yield) as white solid: [ o
+31.1 (¢ 0.260, CHCls); IR(ATR) v 3359 (OH) cm; 'H-NMR (500 MHz, CDCls)  1.22(d, J=6.5
Hz, 3H), 1.75-1.80 (m, 2H), 2.99-3.10 (m, 2H), 3.95-4.01 (m, 1H), 7.16-7.36 (m, 5H); *C-NMR (125
MHz, CDCls)  23.6, 30.1, 38.1, 67.0, 125.9, 128.9 (2C), 129.1 (2C), 136.3; HRMS (ESI), m/z calcd
for C1oH14sNaOS [M+Na]* 205.0658, found 205.0662.
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Boc\ H

N
N O 1) 1 M LiOH ag., H,0, aq. q O
Boc iy N\ THF/H,0,0°Ctort, 3d TEANH,
s OH
_0 2) Pph \/\‘/ I:,h/S\/\‘/O
o) 33 o)
15 EDCI-HCI, cat. DMAP 36.TEA

CH2C|2, 0°Cto rt, 2d
3) 4 M HCl/dioxane, anisole
0°Ctort,2h

9% (3 steps)

(S)-4-(Phenylthio) butan-2-yl (S)-2-(2-(1H-indol-3-yl)phenyl)-2-aminoacetate (36)

To a solution of 15 (144 mg, 0.300 mmol) in THF (3 mL) was added 30% H20: aq. (136 L, 1.20
mmol) at room temperature, then added 1.00 M LiOH aq. (600 L, 0.600 mmol) at 0 °C. After
stirring at room temperature for 3 days, the reaction mixture was quenched by saturated aqueous
NH4Cl and extracted with EtOAc, then washed with brine. The combined organic layer was dried
over MgSOys, then concentrated under reduced pressure to provide the crude carboxylic acid. To
the carboxylic acid in CH2Cl2 (1.5 mL) were added 33 (54.7 mg, 0.300 mmol) in CH2Cl2 (1.5 mL),
EDCI-HCI (172 mg, 0.900 mmol) and DMAP (14.7 mg, 0.120 mmol) at 0 °C. After stirring at room
temperature for 2 days, the reaction mixture was quenched by saturated aqueous NH4Cl and
extracted with EtOAc, then washed with brine. The combined organic layer was dried over
MgSQOs, then concentrated under reduced pressure to provide the crude ester. To the crude ester
were added anisole (130 L, 1.20 mmol) and 4 M HCl/dioxane (1.50 mL, 6.00 mmol) at 0 °C. The
reaction mixture was stirred at room temperature for 2 h, then concentrated under reduced
pressure, followed by purification with HPLC to provide the trifluoroacetate salt of the title
compound 36 (14.2 mg, 26.1 mol, 9% in 3 steps) as freeze-dried powder: [ ]o +187.6 (c 0.045,
CHCls); tr =27.9 min (linear gradient of B in (A + B), 35 to 50% over 45 min); IR(ATR) v 1681 (CO)
cm?; 'TH-NMR (500 MHz, CDCls)  1.03 (d, ] = 5.5 Hz, 3H), 1.59-1.69 (m, 2H), 2.28-2.52 (m, 2H),
4.90 (br, 1H), 5.36 (br, 1H), 7.04-7.50 (m, 14H), 8.84 (br, 1H); ®C-NMR (125 MHz, CDCl3)  19.6,
28.9, 35.0, 53.5, 73.3, 111.8, 113.7, 119.3, 120.3, 122.7, 124.5, 126.3, 126.7, 127.4, 128.1, 129.1 (2C),
129.3 (2C), 130.1, 130.6, 132.4, 135.7, 135.9, 136.2, 169.1; HRMS (ESI), m/z calcd for C2sH2zN2025
[M+H]* 431.1788, found 431.1788.
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Calcd [M+H]*: 431.1788
—_—
Found: 431.1788

100000 =

[HPLC condition]
35-50%, (45 min)

A: 0.1% TFA in H,O
B: 0.1% TFA in MeCN
Flow: 1 mL/min
Detected at 254 nm

Intensity (V]

30000 =
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e B A S L e i S S
0.0 5.0 10.0 15.0 20,0 25.0 30.0 350 40.0 45.0
Retention Time [min]

27.9 min J

HPLC chart of compound 36

An MKN-1 derivative, which has a methanesulfonyl group in the place of the
methanesulfidyl group (38)

Boc\ Boc\
N O 1)1 M LiOH aq., H,0, aq. N O
Boc\NH \ THF/H,0, 0 °C to rt,18:h BOC\NH N\
_0O 2) /S\/\‘/OH /S\/\ro
¢ . U
15 EDCI-HCI, cat. DMAP 37

CH,Cl,,0°Ctort, 13 h
35% (2 steps)

tert-Butyl 3-(2-((55,85)-5,12,12-trimethyl-7,10-diox0-6,11-dioxa-2-thia-9-azatridecan-8-yl)
phenyl)-1H-indole-1-carboxylate (37)

To a solution of 15 (144 mg, 0.300 mmol) in THF (3 mL) was added 30% H20: aq. (136 L, 1.20
mmol) at room temperature, then added 1.00 M LiOH aq. (600 L, 0.600 mmol) at 0 °C. After
stirring at room temperature for 18 h, the reaction mixture was quenched by saturated aqueous
NH4Cl and extracted with EtOAc, then washed with brine. The combined organic layer was dried
over MgSQOs, then concentrated under reduced pressure to provide the crude carboxylic acid. To
the carboxylic acid in CH2Cl2 (1.5 mL) were added 20 (54.7 mg, 0.300 mmol) in CH2Clz (1.5 mL),
EDCI'HCl (172 mg, 0.900 mmol) and DMAP (14.6 mg, 0.120 mmol) at 0 °C. After stirring at room
temperature for 13 h, the reaction mixture was quenched by saturated aqueous NHiCl and
extracted with EtOAc. The organiclayer was dried over MgSOs, then concentrated under reduced

pressure, followed by purified by flash column chromatography (EtOAc/hexane = 3/47 to 13/37)
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to provide the title compound 37 (60.5 mg, 35% in 2 steps) as white solid: [ ]o +56.2 (¢ 0.19,
CHCls); IR(ATR) v 1714 (CO), 1732 (CO) cmt; TH-NMR (500 MHz, CDCls) (mixture of rotamaers)

1.01-1.12 (m, 3H), 1.39 (s, 9H), 1.62 (br, 2H), 1.69 (s, 9H), 1.90-1.96 (m, 3H), 2.00-2.06 (m, 2H),
4.93 (br, 1H), 5.41-5.61 (m, 1H), 7.22-7.45 (m, 7H), 7.89-7.95 (m, 1H), 8.23 (br, 1H); *C-NMR (125
MHz, CDCls) (mixture of rotamaers)  15.5, 19.5, 20.0, 28.4 (6C), 29.5, 29.8, 35.3, 35.4, 54.6, 54.7,
71.3,71.5,79.9, 83.8, 115.4, 119.3, 119.4, 120.0, 120.3, 122.9, 124.7, 125.1, 125.2, 126.8, 128.3,128 4,
130.8, 130.9, 131.7, 133.5, 135.5, 135.6, 136.4, 136.7, 149.9, 154.7, 172.2; HRMS (ESI), m/z calcd for
Cs1Hsa1N206S [M+H]* 569.2680, found 569.2683.

Boc
\

H
{\' O 1) mCPBA, CH,Cl, {\' O
Boc. °
NH 0°Ctort,1h 0 0 TFA-NH,
S O 2) 4 M HCl/dioxane _-S 0
anisole, CH,Cl,

o) o)
37

0°Ctort2.5h
8% (2 steps) 38-TFA

(5)-4-(Methylsulfonyl) butan-2-yl (S)-2-(2-(1H-indol-3-yl)phenyl)-2-aminoacetate (38)

To a solution of 37 (56.9 mg, 0.100 mmol) in CH2Cl2 (1 mL) was added mCPBA (67.2 mg, 0.300
mmol, <77% purity) at 0 °C. After stirring at room temperature for 1 h, the reaction mixture was
quenched by saturated aqueous Na25:0s3 and extracted with EtOAc, then washed with brine. The
combined organic layer was dried over MgSQOs, then concentrated under reduced pressure to
provide the crude sulfone. To the sulfone were added anisole (44 L, 0.400 mmol) in CH2Cl2 (1
mL) and 4 M HCl/dioxane (1.00 mL, 4.00 mmol) at 0 °C. The reaction mixture was stirred at room
temperature for 2.5 h, then concentrated under reduced pressure, followed by purification with
HPLC to provide the trifluoroacetate salt of the title compound 38 (4.00 mg, 7.77 mol, 8% in 2
steps) as freeze-dried powder: [ ]o +118.8 (c 0.08, MeOH); ¢z = 25.4 min (linear gradient of B in
(A +B), 20 to 45% over 50 min); IR(ATR) v 1672 (CO) cm™; '"H-NMR (500 MHz, MeOH-ds)  1.32
(d, 3H), 1.93-2.10 (m, 2H), 2.61-2.75 (m, 2H), 2.84 (s, 3H), 5.14 (br, 1H), 7.12-7.67 (m, 9H), 11.0 (s,
1H); ®C-NMR (125 MHz, MeOH-ds)  20.6, 29.9, 41.6, 50.5, 55.2, 74.3, 113.6, 115.4, 120.6, 122.0,
124.2, 126.5, 1284, 129.2, 130.1, 132.1, 133.4, 134.7, 138.9, 170.5; HRMS (ESI), m/z calcd for
C21H2sN204S [M+H]* 401.1530, found 401.1528.
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Calcd [M+H]*: 401.1530
Found: 401.1528

[HPLC condition]
20-45%, (50 min)

A: 0.1% TFA in H,O
B: 0.1% TFA in MeCN
Flow: 1 mL/min
Detected at 254 nm

.

10 20

30 40

Retention Time [min]

25.4 min J

HPLC chart of compound 38
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