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|. General Information

All reactions were conducted in flame-dried or oven-dried glassware under an atmosphere of
dry nitrogen or argon. Oxygen and/or moisture sensitive solids and liquids were transferred
appropriately. Concentration of solutions in vacuo was accomplished using a rotary evaporator
fitted with a water aspirator. All reaction solvents were purified before use: Tetrahydrofuran
was distilled from sodium. Toluene was distilled over molten sodium metal. Dichloromethane,
dimethylformamide, diethylamine, triethylamine and diisoproylethylamine were distilled from
CaH,. Methanol was distilled from Mg/I,. Flash chromatography was performed using the
indicated solvents on E. Qingdao silica gel 60 (230 — 400 mesh ASTM). TLC was carried out
using pre-coated sheets (Qingdao silica gel 60-F250, 0.2 mm). Compounds were visualized
with UV light, iodine, p-anisaldehyde stain, ceric ammonium molybdate stain, or
phosphomolybdic acid in EtOH. "H NMR spectra were recorded on Bruker Bruker Avance 300
MHz, Avance 400 MHz or Avance 500 MHz spectrometers. Chemical shifts were reported in
parts per million (ppm), relative to either a tetramethylsilane (TMS) internal standard or the
signals due to the solvent. The following abbreviations are used to describe spin multiplicity: s
= singlet, d = doublet, t = triplet, q = quartet, qn = quintet, m = multiplet, br = broad, dd =
doublet of doublets, dt = doublet of triplets, dq = doublet of quartets, ddd = doublet of doublet
of doublets; other combinations are derived from those listed above. Coupling constants (J) are
reported in Hertz. High resolution mass spectra were measured on ABI Q-star Elite. '"H Nuclear
magnetic resonance spectra were recorded using a 300 MHz, a 400 MHz or a 500 MHz
spectrometer. Coupling constants are reported in Hertz (Hz) for corresponding solutions, and
chemical shifts are reported as parts per million (ppm) relative to residual CHCl3 61 (7.26 ppm),
Methonal-ds 8n (3.31 ppm) and DMSO-ds 8 (2.50 ppm). '*C Nuclear magnetic resonance
spectra were recorded using a 75 MHz, a 101 MHz or a 126 MHz spectrometer for
corresponding solutions, and chemical shifts are reported as parts per million (ppm) relative to
residual CDCl3 &c (77.16 ppm), Methonal-ds 6c (49.00 ppm) and DMSO-ds 6c (39.52 ppm).
Optical rotations were recorded on a Rudolph AutoPol-I polarimeter at 589 nm, 100 mm cell at

25 °C. Data were reported as follows: optical rotation (¢ (g/100 mL), solvent).
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1. Experimental Details and Spectral Data

propionyl chloride, DMAP, DCM 0
- ’ > \)J\
CIH;3N 90% N
o) o)
6 7

OMe

To a solution of 6 (10 g, 68.9, 1.0 eq.) in DCM (200 mL, 0.35 M) at 0 °C was added Et:N (28.9
mL, 206.7 mmol, 3.0 eq.), followed by the consecutive addition of propionyl chloride (7.85 mL,
89.6 mmol, 1.3 eq.), and DMAP (843.0 mg, 6.9 mmol, 0.10 eq.). The mixture was stirred at
room temperature for 8 h, quenched with saturated aqueous solution of NH4Cl (300 mL) and
then extracted with ethyl acetate (3 x 200 mL). The combined organic extracts were washed
with brine (200 mL), dried over anhydrous Na>SO4(s) and concentrated in vacuo. The residue
was purified by flash chromatography (SiO2, 1:2 ethyl acetate/hexanes) to furnish the amide 7
in 90% yield (12.5 g, 62.0 mmol) as a white amorphous solid.

TLC: Rr=0.30 (silica gel, ethyl acetate/hexanes = 1:2), PMA stain.

[a]3® =+1.30 (¢ 1.0, CHCl5).

'H NMR (400 MHz, CDCls3) 6 6.39 (d, J = 8.3 Hz, 1H), 4.58 — 4.44 (m, 1H), 3.60 (s, 3H), 2.14
(9,J =7.6 Hz, 2H), 1.60 — 1.45 (m, 2H), 1.49 — 1.36 (m, 1H), 1.03 (t, J = 7.6 Hz, 3H), 0.82 (d,
J=6.3 Hz, 6H).

13C NMR (101 MHz, CDCls) 6 173.8, 173.7, 52.0, 50.5, 41.3,29.2, 24.7, 22.7, 21.8, 9.6.
HRMS (ESI, m/z): calculated for CioH20NOs3" [M + H]*: 202.1438, found 202.1435.

/d(\ 1. LIOH-H,0, THF/MeOH/H,0 /d(\
O 2. HOAt, HATU, DIPEA, 0 H
\)J\N OMe D-Ala-OMe'HCI, DCM - \)J\N NTCOOMe
Ho J Hol
7 8

90% over 2 steps

To a solution of 7 (4.2 g, 20.6 mmol, 1.0 eq.) in THF/H,O/MeOH (50 mL/50 mL/50 mL, 0.14
M) was added LIOH-H20 (2.6 g, 61.0 mmol, 3.0 eq.) at 0 °C. After being stirred for 5 h at room
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temperature, the organic solvents were evaporated. The reaction mixture was diluted with water
(20 mL), acidified to pH 1-2 with HCI1 (1.0 M in water), and extracted with ethyl acetate (3 x
100 mL). The combined organic extracts were washed with brine (30 mL), dried over anhydrous
NaxSOs(s) and concentrated in vacuo to afford the crude acid, which was used directly in the
next step without further purification.

To a solution of the crude acid in DCM (100 mL) at 0 °C was added D-Ala-OMe-HCI (3.2 g,
22.7 mmol, 1.1 eq.), followed by consecutive addition of DIPEA (21.6 mL, 124 mmol, 6.0 eq.),
HATU (11.8 g, 31.0 mmol, 1.5 eq.) and HOAt (2.8 g, 20.7 mmol, 1.0 eq.). The reaction mixture
was stirred overnight at room temperature, quenched with 4% citric acid aqueous solution (40
mL) and extracted with ethyl acetate (3 x 100 mL). The combined organic extracts were washed
with saturated aqueous solution of NaHCO3 (100 mL), brine (100 mL), dried over anhydrous
Na2SO4(s) and concentrated in vacuo. The residue was purified by flash chromatography (SiO»,
1:1 ethyl acetate/hexanes) to furnish dipeptide 8 in 90% yield over two steps (5.0 g, 18.5 mmol)
as a white amorphous solid.

TLC: Ry=0.35 (silica gel, ethyl acetate/hexanes = 3:1), PMA stain.

[a]37 =-57.50 (c 1.0, CHCI;).

'H NMR (500 MHz, CDCl3) 6 7.14 (d, J = 7.5 Hz, 1H), 6.45 (d, J = 8.3 Hz, 1H), 4.67 — 4.34
(m, 2H), 3.68 (s, 3H), 2.20 (q, J = 7.5 Hz, 2H), 1.68 — 1.56 (m, 2H), 1.55 - 1.46 (m, 1H), 1.36
(d,J=7.2Hz, 3H), 1.11 (t, J = 7.6 Hz, 3H), 0.89 (t, J = 6.8 Hz, 6H).

13C NMR (126 MHz, CDCls) 6 174.2, 173.2, 172.2, 52.4, 51.4, 48.1, 41.2, 29.5, 24.9, 23.0,
22.3,18.1,9.9.

HRMS (ESI, m/z): calculated for Ci13H24N>NaO4" [M + H]": 295.1628, found 295.1625.

1. LIOH-H,0, THF/MeOH/H,0O
2. HOAt, HATU, DIPEA,
0 H D-Tyr-OMe*HCI, DCM i "R
, - N :
\)LN N._COOMe : \)J\N N >CO,Me
H 75% over 2 steps H H
0] 0]
8 3

To a solution of 8 (5.0 g, 18.5 mmol, 1.0 eq.) in THF/H,O/MeOH (50 mL/50 mL/50 mL, 0.12

OH

M) was added LIOH-H20 (2.3 g, 55.5 mmol, 3.0 eq.) at 0 °C. After being stirred for 4 h at room
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temperature, the organic solvents were evaporated. The reaction mixture was diluted with water
(30 mL), acidified to pH 1-2 with HCI1 (1.0 M in water), and extracted with ethyl acetate (3 x
100 mL). The combined organic extracts were washed with brine (30 mL), dried over anhydrous
NaxSOs(s) and concentrated in vacuo to afford the crude acid, which was used directly in the
next step without further purification.

To a solution of the crude acid in DCM (100 mL) at 0 °C was added D-Tyr-OMe-HCI (3.2 g,
20.4 mmol, 1.1 eq.), followed by consecutive addition of DIPEA (19.3 mL, 111 mmol, 6.0 eq.),
HATU (10.6 g, 27.8 mmol, 1.5 eq.) and HOAt (2.5 g, 18.5 mmol, 1.0 eq.). The reaction mixture
was stirred overnight at room temperature, quenched with 4% citric acid aqueous solution (40
mL) and extracted with ethyl acetate (3 x 100 mL). The combined organic extracts were washed
with saturated aqueous solution of NaHCO3 (80 mL), brine (80 mL), dried over anhydrous
Na2SO4(s) and concentrated in vacuo. The residue was purified by flash chromatography (SiO»,
4:1 ethyl acetate/hexanes) to furnish the tripeptide 3 in 75% yield over two steps (6.8 g, 15.7
mmol) as a white amorphous solid.

TLC: Ry=0.35 (silica gel, ethyl acetate/hexanes = 4:1), PMA stain.

[a]37 =-1.85 (c 1.0, CHCI5).

'H NMR (400 MHz, CDCls) & 8.14 (d, J = 7.6 Hz, 1H), 7.45 (d, J = 6.1 Hz, 1H), 7.32 - 7.17
(m, 1H) 6.91 (d, J = 8.5 Hz, 2H), 6.65 (d, J = 8.5 Hz, 2H), 4.79 (id, J = 8.0, 4.8 Hz, 1H), 4.66
(9,J=7.7Hz, 1H), 4.63 —4.51 (m, 1H), 3.69 (s, 3H), 3.06 (dd, J = 14.1, 4.7 Hz, 1H), 2.85 (dd,
J=13.9, 7.8 Hz, 1H), 2.53 (brs, 1H), 2.19 (9, J = 7.6 Hz, 2H), 1.61 — 1.56 (m, 2H), 1.56 — 1.50
(m, 1H), 1.27 (d, J = 7.0 Hz, 3H), 1.10 (t, J = 7.6 Hz, 3H), 0.92 — 0.89 (m, 6H).

13C NMR (101 MHz, CDCls) 6 174.9, 172.4, 172.2, 172.1, 155.9, 130.5, 127.1, 115.7, 53.7,
52.5,51.7,49.0,42.0, 37.6, 29.5, 24.9, 23.1, 22.4, 18.3, 9.9.

HRMS (ESI, m/z): calculated for C22H33N3NaOg* [M + Na]*: 458.2262, found 458.2258.

HO,C_NHz 1. Cbz-OSu, NaHCO4 HO,C.__NHCbz
THF/H,0
' 2. NaOMe, BnBr, MeOH I

o,
HO 86 % over 2 steps BnO

9 10
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To a solution of 9 (4.0 g, 13.0 mmol, 1.0 eq.) in THF/H20 (15 mL/45 mL, 0.22 M) was added
NaHCOz3(s) (2.2 g, 26.0 mmol, 2.0 eq.), followed by addition of Cbz-OSu (3.2 g, 13.0 mmol,
1.0 eq.) at 0 °C. After being stirred for 10 h at room temperature, the organic solvent was
evaporated. The reaction mixture was diluted with water (30 mL), acidified to pH 1-2 with HCI
(1.0 M in water), and extracted with ethyl acetate (3 x 100 mL). The combined organic extracts
were washed with brine (20 mL), dried over anhydrous Na>SOa(s) and concentrated in vacuo
to afford the crude acid, which was used directly in the next step without further purification.
To a solution of the crude acid (5.4 g, 12.4 mmol, 1.0 eq.) in MeOH (100 mL, 0.12 M) was
added NaOMe (24.8 mL, 24.8 mmol, 2.2 eq., 1 M in MeOH), followed by dropwise addition
of BnBr (2.2 mL, 18.6 mmol, 1.5 eq.) at 0 °C. After being stirred for 12 h at room temperature,
the organic solvent was evaporated. The reaction mixture was diluted with water (50 mL),
acidified to pH 1-2 with HCI (1.0 M in water), and extracted with ethyl acetate (3 x 100 mL).
The combined organic extracts were washed with brine (80 mL), dried over anhydrous
Na»S04(s) and concentrated in vacuo. The residue was purified by flash chromatography (SiO-,
1:2 ethyl acetate/hexanes) to furnish the titled compound 10 in 86% yield over two steps (5.4
g, 12.4 mmol) as a white solid.

TLC: Ry=0.30 (silica gel, ethyl acetate/hexanes = 1:2), UV & PMA stain.

[a]3° =+9.07 (¢ 1.0, MeOH).

'H NMR (500 MHz, CDCls3) 6 10.16 (brs, 1H), 7.65 (d, J = 2.1 Hz, 1H), 7.50 (d, J = 7.6 Hz,
2H), 7.43 -7.31 (m, 8H), 7.09 (dd, J = 8.4, 2.2 Hz, 1H), 6.76 (d, J = 8.4 Hz, 1H), 5.33 (d, J =
8.1 Hz, 1H), 5.24 - 4.92 (m, 4H), 4.69 — 4.66 (m, 1H), 3.15 (dd, J = 14.2, 5.4 Hz, 1H), 3.01 (dd,
J=14.2,6.6 Hz, 1H).

13C NMR (126 MHz, CDCls) 8 176.0, 156.6, 156.0, 140.4, 136.5, 136.1, 130.4, 130.2, 128.7,
128.7,128.4,128.2, 128.0, 127.1, 112.7, 87.0, 71.0, 67.4, 54.8, 36.6.

ML.P. 108 °C - 110 °C.

HRMS (ESI, m/z): calculated for C17H16INNaOs* [M + Na]*: 554.0435, found 554.0428.
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HO,C.__NHCbz 'BuO,C.__NHCbz
HCIO,, AcOBu

45%, brsm = 85%

BnO BnO
10 1

To a solution of 10 (5.4 g, 12.4 mmol, 1.0 eq.) in AcO'Bu (60 mL, 0.21 M) was added HC104
(2.5 mL, 18.6 mmol, 1.5 eq.) at 0 °C. After being stirred for 10 h at room temperature, the
reaction mixture was quenched with saturated aqueous solution of NaHCO3; (30 mL) and
extracted with ethyl acetate (3 X 100 mL). The combined organic extracts were washed with
brine (80 mL), dried over anhydrous Na>SOu(s) and concentrated in vacuo. The residue was
purified by flash chromatography (SiO2, 1:10 ethyl acetate/hexanes) to furnish ester 11 in 45%
yield (3.3 g, 5.6 mmol) as a white solid.

TLC: Rr=0.30 (silica gel, ethyl acetate/hexanes = 1:10), UV & PMA stain.

[a]3° =+5.20 (¢ 1.0, CHCI5).

'H NMR (500 MHz, CDCl3) 6 7.63 (d, J = 2.1 Hz, 1H), 7.50 (d, J = 7.3 Hz, 2H), 7.44 — 7.29
(m, 8H), 7.08 (dd, J = 8.3, 2.2 Hz, 1H), 6.75 (d, J = 8.4 Hz, 1H), 5.42 (d, J = 8.0 Hz, 1H), 5.19
—5.06 (m, 4H), 4.65 — 4.36 (m, 1H), 3.01 (d, J = 6.0 Hz, 2H), 1.44 (s, 9H).

13C NMR (126 MHz, CDClIs) 8 170.3, 156.3, 155.6, 140.4, 136.5, 136.4, 130.7, 130.5, 128.5,

1285, 128.1, 128.1, 127.9, 127.0, 112.5, 86.7, 82.5, 70.9, 66.9, 55.3, 37.0, 28.0.
M.P. 98 °C - 100 °C.
HRMS (ESI, m/z): calculated for C2gHz0INNaOs* [M + Na]*: 610.1061, found 610.1058.

BuO,C._ _NHCbz , 'BuO,C._ _NHCbz
pinacol diboron, KOAc,

| PdCly(dppf), DMSO, 35°C  PinB

70%
BnO BnO
1" 12

Toasolutionof 11 (2.6 g, 5.6 mmol, 1.0 eqg.) in DMSO (25 mL, 0.22 M) was added a suspension
of potassium acetate (1.6 g, 16.8 mmol, 3.0 eq.) and bis(pinacolate) diboron (1.7 g, 6.7 mmol,
1.2 eq.) and PdClx(dppf) (327.6 mg, 0.448 mmol, 0.080 eq.) at room temperature. After being

stirred for 12 h at 35 °C, the reaction mixture was quenched with water (10 mL) and extracted
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with ethyl acetate (3 x 50 mL). The organic layer was washed with brine (30 mL), dried over
anhydrous Na>SO4(s) and concentrated in vacuo. The residue was purified by flash
chromatography (Si0., 1:10 ethyl acetate/hexanes) to furnish 12 in 70% yield (2.6 g, 4.5 mmol)
as a colorless liquid.

TLC: Ry=0.30 (silica gel, ethyl acetate/hexanes = 1:10), UV & PMA stain.

[a]3° =+30.43 (c 1.0, CHCl5).

'H NMR (500 MHz, CDCls) 6 7.61 (d, J = 6.7 Hz, 2H), 7.52 (d, J = 2.4 Hz, 1H), 7.45 - 7.28
(m, 8H), 7.18 (dd, J = 8.4, 2.5 Hz, 1H), 6.84 (d, J = 8.5 Hz, 1H), 5.25 (d, J = 8.1 Hz, 1H), 5.10
(d, J = 3.1 Hz, 4H), 4,51 (dt, J = 8.1, 5.8 Hz, 1H), 3.14 — 2.88 (m, 2H), 1.42 (s, 9H), 1.35 (s,
12H).

13C NMR (126 MHz, CDCls) 6 170.7, 162.5, 155.7, 138.0, 137.7, 136.5, 133.7, 128.6, 128.2,
128.1, 128.1, 127.9, 127.4, 126.8, 112.2, 83.5, 83.5, 82.3, 70.1, 66.9, 55.4, 37.5, 28.1, 25.0,
25.0.

HRMS (ESI, m/z): calculated for C2sH30INNaOs™ [M + Na]*: 610.2947, found 610.2951.

‘BuO,C.__NHCbz '‘BuO,C.__NHCbz
NalO,4, NH,OAc
PinB acetone/H,0 (HO),B
94%
BnO BnO
12 4

To a solution of 12 (2.6 g, 4.5 mmol, 1.0 eq.) in acetone/H>0O (20 mL/20 mL, 0.11 M) was
added NH4OAc (2.5 mL, 18.6 mmol, 1.5 eq.) and NalO4 at 0 °C. After being stirred at room
temperature for 10 h, acetone was removed in vacuo, and the remaining solution was extracted
with ethyl acetate (3 x 50 mL). The combined organic extracts were washed with brine (30 mL),
dried over anhydrous Na;SO4(s) and concentrated in vacuo. The residue was purified by flash
chromatography (Si0,, 1:3 ethyl acetate/hexanes) to furnish arylboronic acid 4 in 94% yield
(2.2 g, 4.3 mmol) as a white amorphous solid.

TLC: Ry=0.35 (silica gel, ethyl acetate/hexanes = 1:2), UV & PMA stain.

[a]3° =+26.93 (c 1.0, CHCI5).
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IH NMR (500 MHz, CDCls) & 7.68 (d, J = 2.4 Hz, 1H), 7.44 — 7.37 (m, 4H), 7.41 — 7.27 (m,
6H), 7.20 (dd, J = 8.4, 2.4 Hz, 1H), 6.87 (d, J = 8.4 Hz, 1H), 6.08 (s, 2H), 5.32 (d, J = 8.0 Hz,
1H), 5.10 (s, 4H), 4.62 — 4.40 (m, 1H), 3.07 —=3.05 (m, 2H), 1.43 (s, 9H).

13C NMR (126 MHz, CDCls) 6 170.7, 163.0, 155.8, 138.3, 136.6, 136.1, 133.9, 129.1, 129.0,
128.7,128.6, 128.2, 128.2, 127.8, 111.4, 82.6, 70.9, 66.9, 55.4, 37.5, 28.1.

HRMS (ESI, m/z): calculated for C2sH32BNN2O7* [M + Na]*: 528.2164, found 528.2170.

PN

BocHN,, _COOH EDCI, DIPEA BocHN,, A
[ D-Leu-OMe*HCI, DCM N CO,Me
W SOTBS 93% W SOTBS
13 14

To a solution of compound 13 (5.0 g, 15.0 mmol, 1.0 eq.) in DCM (100 mL, 0.15 M) at 0 °C
was added D-Leu-OMe-HCI (2.4 g, 16.5 mmol, 1.1 eq.), followed by addition of DIPEA (15.7
mL, 90 mmol, 6.0 eq.), EDCI (3.5 g, 18 mmol, 1.2 eq.). The reaction mixture was stirred
overnight at room temperature, quenched with 4% citric acid aqueous solution (20 mL) and
extracted with ethyl acetate (3 x 100 mL). The combined organic extracts were washed with
saturated aqueous solution of NaHCOz (80 mL), brine (80 mL), dried over anhydrous Na>SOa(s)
and concentrated in vacuo. The residue was purified by flash chromatography (SiO2, 1:10 ethyl
acetate/hexanes) to furnish dipeptide 14 in 93% (6.4 g, 13.9 mmol) as a colorless oil.

TLC: Rr=0.30 (silica gel, ethyl acetate/hexanes = 1:10), PMA stain.

[a]3* =+12.70 (c 1.0, CHCI5).

IH NMR (400 MHz, CDCls3) § 6.93 (d, J = 8.3 Hz, 1H), 5.44 (d, J = 6.4 Hz, 1H), 4.62 (td, J =
8.7, 4.9 Hz, 1H), 4.31 (qd, J = 6.3, 3.0 Hz, 1H), 4.10 (dd, J = 6.9, 3.2 Hz, 1H), 3.68 (s, 3H),
1.71—1.57 (m, 2H), 1.56 — 1.46 (m, 1H), 1.42 (s, 9H), 1.06 (d, J = 6.4 Hz, 3H), 0.90 (d, J = 2.6
Hz, 3H), 0.89 (d, J = 2.8 Hz, 3H), 0.86 (s, 9H), 0.09 (s, 3H), 0.07 (s, 3H).

13C NMR (101 MHz, CDCls) 6 173.0, 169.5, 155.7, 79.9, 68.3, 59.2, 52.3, 50.7, 41.8, 28.4,
25.8,24.8,22.9, 21.8, 18.6, 17.9, -4.7, -5.0.

HRMS (ESI, m/z): calculated for C22H14N2NaOsSi*™ [M + Na]*: 483.2861, found 483.2868.
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=z 2. HATU, HOAt, DIPEA = H
- . BocHN, - N
BocHN,,. N L-Leu-OMe'HCI, DCM ochN,,, N/\H/
H 85% over 2 steps . H o5 COo,Me
W NOTBS W SOTBS
15

)\ 1. LiOH, THF/MeOH/H,0O /k
e} 0]
COzMe
4

1

To asolution of 14 (6.4 g, 13.9 mmol, 1.0 eq.) in THF/H.O/MeOH (30 mL/30 mL/30 mL, 0.15
M) was added LIOH-H20 (1.7 g, 41.7 mmol, 3.0 eq.) at 0 °C. After being stirred for 4 h at room
temperature, the organic solvents were evaporated. The reaction mixture was diluted with water
(30 mL), acidified to pH 2—3 with HCI1 (1.0 M in water), and extracted with ethyl acetate (3 X
100 mL). The combined organic extracts were washed with brine (30 mL), dried over anhydrous
NaS04(s) and concentrated in vacuo to afford the crude acid, which was used directly in the
next step without further purification.

To a solution of the above crude acid in DCM (100 mL) at 0 °C was added L-Leu-OMe-HCI
(2.8 g, 15.3 mmol, 1.1 eq.), followed by addition of DIPEA (14.5 mL, 83.4 mmol, 6.0 eq.),
HATU (7.9 g, 20.8 mmol, 1.5 eq.) and HOAt (1.9 g, 13.9 mmol, 1.0 eq.). The reaction mixture
was stirred overnight at room temperature, quenched with 4% citric acid aqueous solution (40
mL) and extracted with ethyl acetate (3 x 100 mL). The combined organic extracts were washed
with saturated aqueous solution of NaHCO3 (80 mL), brine (80 mL), dried over anhydrous
NaxSO4(s) and concentrated in vacuo. The residue was purified by flash chromatography (SiO»,
1:6 ethyl acetate/hexanes) to furnish tripeptide 15 in 85% yield over two steps (6.8 g, 11.8 mmol)
as a white amorphous solid.

TLC: Rr=0.35 (silica gel, ethyl acetate/hexanes = 1:6), PMA stain.

[a]3° =+24.60 (c 1.0, CHCl5).

'H NMR (400 MHz, CDCls) 8 6.96 (d, J = 7.9 Hz, 1H), 6.50 (d, J = 8.3 Hz, 1H), 5.48 (d, J =
6.3 Hz, 1H), 4.60 (td, J = 8.4, 5.1 Hz, 1H), 4.50 (td, J = 8.3, 4.7 Hz, 1H), 4.31 (dt, J = 9.9, 4.8
Hz, 1H), 4.11 (dd, J = 6.5, 3.4 Hz, 1H), 3.72 (s, 3H), 1.74 — 1.52 (m, 6H), 1.46 (s, 9H), 1.10 (d,
J=6.3 Hz, 3H), 0.96 — 0.90 (m, 12H), 0.89 (s, 9H), 0.12 (s, 3H), 0.11 (s, 3H).

13C NMR (101 MHz, CDCl3) § 173.0, 171.4, 169.9, 155.5, 79.8, 68.3, 59.4, 52.2, 51.6, 50.7,

415,413, 28.3, 25.8, 24.9, 245, 23.0, 22.8, 21.9, 21.8, 18.7, 17.8, -4.8, -5.0.
HRMS (ESI, m/z): calculated for C2gHssN3NaO7Si* [M + Na]*: 596.3701, found 596.3768.
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1. LiOH, THF/MeOH/H,0O BocHN,,

: H\;/ 2. L-lle-OBn, HATU N/ﬁf
- HOAt, DIPEA, DCM
BocHN,, Ek WN OTBS

85% over 2 steps
OTBS CO,Me BnOzC

15 5

To asolution of 15 (6.8 g, 11.8 mmol, 1.0 eq.) in THF/H.O/MeOH (30 mL/30 mL/30 mL, 0.13
M) was added LiOH-H20 (1.5 g, 35.4 mmol, 3.0 eq.) at 0 °C. After being stirred for 5 h at room
temperature, the organic solvents were evaporated. The reaction mixture was diluted with water
(30 mL), acidified to pH 2—3 with HCI1 (1.0 M in water), and extracted with ethyl acetate (3 X
100 mL). The combined organic extracts were washed with brine (80 mL), dried over anhydrous
NaxS04(s) and concentrated in vacuo to afford the crude acid, which was used directly in the
next step without further purification.

To a solution of the crude acid in DCM (100 mL) at 0 °C was added L-1le-OBn (2.9 g, 13 mmol,
1.1 eq.), followed by addition of DIPEA (12.3 mL, 70.8 mmol, 6.0 eq.), HATU (6.7 g, 17.7
mmol, 1.5 eq.) and HOAt (1.6 g, 11.8 mmol, 1.0 eq.). The reaction mixture was stirred overnight
at room temperature, quenched with 4% citric acid aqueous solution (40 mL) and extracted with
ethyl acetate (3 x 100 mL). The combined organic extracts were washed with saturated aqueous
solution of NaHCOs3 (80 mL), brine (80 mL), dried over anhydrous Na>SOa(s) and concentrated
in vacuo. The residue was purified by flash chromatography (SiOa, 1:6 ethyl acetate/hexanes)
to furnish tetrapeptide 5 in 85% yield over two steps (6.8 g, 11.8 mmol) as a white amorphous
solid.

TLC: Ry=0.35 (silica gel, ethyl acetate/hexanes = 1:6), UV & PMA stain.

[a]3® =+8.80 (c 1.0, CHCl5).

'H NMR (400 MHz, CDCl3) & 7.40 — 7.28 (m, 5H), 7.00 (d, J = 6.5 Hz, 1H), 6.71 (d, J = 6.9
Hz, 1H), 6.67 (d, J = 7.5 Hz, 1H), 5.50 (d, J = 5.8 Hz, 1H), 5.18 (d, J = 12.3 Hz, 1H), 5.09 (d,
J =12.2 Hz, 1H), 4.58 (dd, J = 8.6, 4.7 Hz, 1H), 4.42 (td, J = 8.8, 5.6 Hz, 2H), 4.23 (dt, J =
10.3,5.0 Hz, 1H), 4.11 — 4.06 (m, 1H), 1.88 (dqt, J=9.2, 6.8, 4.6 Hz, 1H), 1.74 — 1.48 (m, 6H),
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1.43 (s, 9H), 1.37 — 1.29 (m, 1H), 1.16 — 1.09 (m, 1H), 1.06 (d, J = 6.3 Hz, 3H), 0.94 — 0.86 (m,
21H), 0.84 (d, J = 3.5 Hz, 3H), 0.82 (d, J = 3.0 Hz, 2H), 0.14 (s, 3H), 0.11 (s, 3H).

13C NMR (101 MHz, CDCl3) 8 171.7, 171.7, 171.5, 170.2, 155.5, 135.4, 128.7, 128.5, 128.4,
79.8, 68.4, 67.1,59.2, 56.6, 52.1, 52.0, 40.8, 40.7, 37.9, 28.5, 25.9, 25.0, 24.9, 24.6, 23.1, 23.0,

22.1,21.7,18.3,18.0, 15.6, 11.7, -4.7, -4.8.
HRMS (ESI, m/z): calculated for C40H70N2sNaOgSi* [M + Na] *: 785.4855, found 785.4874.

BocHN,fJ\ W £/TFA/DCM HoN,,. N/\f(

OTBS 80% OTBS H
Bn02C BnOzC
5 16

To a solution of compound 5 (3.0 g, 3.9 mmol, 1.0 eq.) in DCM (10 mL) was added TFA (10
mL, 34.5 eq.) dropwise at 0 °C. After being stirred at room temperature for 10 h, the reaction
mixture was concentrated in vacuo. The residue was purified by flash chromatography (SiO-,
1:4:6% ethyl acetate/hexanes/ triethylamine) to furnish the titled compound 16 in 80% yield
(2.1 g, 3.12 mmol) as a yellow colorless oil.

TLC: Ry=0.35 (silica gel, 1:3:4% ethyl acetate/hexanes/ triethylamine), UV & PMA stain.
[a]48 =-4.00 (c 1.0, CHCl5).

'H NMR (400 MHz, CDCl3) 6 7.48 (d, J = 7.7 Hz, 1H), 7.40 — 7.24 (m, 5H), 6.67 (d, J = 8.5
Hz, 1H), 6.64 (d, J = 8.4 Hz, 1H), 5.18 (d, J = 12.3 Hz, 1H), 5.09 (d, J = 12.2 Hz, 1H), 4.58
(dd, J = 8.6, 4.9 Hz, 1H), 4.48 — 4.37 (m, 2H), 4.19 (qd, J = 6.3, 3.6 Hz, 1H), 3.24 (d, J = 3.6
Hz, 1H), 1.89 (dqt, J = 9.3, 6.9, 4.7 Hz, 1H), 1.74 — 1.44 (m, 6H), 1.52 — 1.44 (m, 1H), 1.41 —
1.22 (m, 1H), 1.11 (d, J = 6.3 Hz, 3H), 0.96 — 0.88 (m, 12H) 0.86 (s, 9H) ,0.84 (d, J = 6.6 Hz,
6H), 0.08 (s, 3H), 0.04 (s, 3H).

13C NMR (101 MHz, CDCl3) 8 173.8, 172.0, 171.6, 171.6, 135.4, 128.7, 128.6, 128.5, 69.9,
67.1,60.1, 56.6, 52.1,51.9,41.2,41.1, 38.0, 25.9, 25.1, 24.9, 24.8, 23.1, 23.0, 22.1, 21.9, 19.3,

18.0, 15.6, 11.7, -4.5, -4.8.
HRMS (ESI, m/z): calculated for CasHs2N4sNaOsSi*™ [M + Na]*: 685.4331, found 685.4338.
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4

To a solution of Cu(OAC)2 (273.3 mg, 2.3 mmol, 1.0 eq.) in DCM (30 mL) was added pyridine
(0.90 mL, 11.2 mmol, 5.0 eq.) dropwise at 0°C. The suspension was stirred at room temperature
for 20 min under O (1 atm). To this solution was added phenol 3 (1.03 g, 2.3 mmol, 1.0 eq.),
powdered 4 A MS (2.0 g), and a slow solution of boronic acid 4 (2.04 g, 4.03 mmol, 1.8 eq.) in
DCM (10 mL) over 8 h. After being stirred for additional 12 h at room temperature, the reaction
mixture was diluted with ethyl acetate and filtered through a pad of celite. The organic layer
was washed with brine (20 mL), dried over anhydrous Na>SOs(s) and concentrated in vacuo.
The residue was purified by flash chromatography (SiO2, 3:1 ethyl acetate/hexanes) to furnish
17 in 80% yield (1.6 g, 1.8 mmol) as a white amorphous solid.

TLC: Ry=0.30 (silica gel, ethyl acetate/hexanes = 3:1), UV & PMA stain.

[a]3° =-21.00 (c 1.0, CHCL5).

'H NMR (500 MHz, DMSO-dg) 6 8.22 (d, J = 7.5 Hz, 1H), 8.19 (d, J = 7.8 Hz, 1H), 7.99 (d, J
=7.5Hz, 1H), 7.69 (d, J = 8.1 Hz, 1H), 7.37 — 7.24 (m, 8H), 7.21 (d, J = 1.9 Hz, 1H), 7.19 (d,
J=1.6 Hz, 1H), 7.17 (d, J = 8.6 Hz, 2H), 7.13 (d, J = 8.5 Hz, 1H), 7.04 (dd, J = 8.4, 2.1 Hz,
1H), 7.00 (d, J = 2.1 Hz, 1H), 6.79 (d, J = 8.6 Hz, 2H), 5.07 (s, 2H), 5.05 — 4.97 (m, 2H), 4.42
(9,J =7.7 Hz, 1H), 4.33 — 4.23 (m, 2H), 4.19 — 4.05 (m, 1 H), 3.55 (s, 3H), 3.06 — 2.97 (m,
2H), 2.94 (dd, J = 13.8, 5.7 Hz, 1H), 2.80 (dd, J = 13.9, 9.6 Hz, 1H), 2.14 (qd, J = 7.5, 4.8 Hz,
2H), 1.59 (dq, J=7.9, 6.2 Hz, 1H), 1.49 — 1.38 (m, 2H), 1.34 (s, 9H), 1.18 (d, J = 7.1 Hz, 3H),
0.99 (t, J=7.6 Hz, 3H), 0.90 (d, J = 6.6 Hz, 3H), 0.85 (d, J = 6.5 Hz, 3H).
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1BC NMR (126 MHz, DMSO-de) 8 173.4,172.3,171.9,171.6, 170.9, 156.8, 155.9, 148.9, 143.7,
137.0, 136.9, 130.8, 130.8, 130.2, 128.2, 128.2, 127.7, 127.6, 127.6, 127.2, 125.9, 122.8, 116.0,
114.8, 80.6, 69.8, 65.4, 56.2, 53.9, 51.6, 51.4, 47.8, 40.5, 35.9, 35.8, 28.2, 27.5, 24.2, 22.9, 21.8,

17.9,9.7.
HRMS (ESI, m/z): calculated for CsoHs3N4O11" [M + H]": 895.4488, found 895.4479.

(6] H (6] (6] H (6] )\
N NH N NH o -
H oo H o N ‘N
/,
COMe 1. LIOH-H,0, THF/MeOH/H,0 H/\[r

2.16, HATU, HOAt, DIPEA, DCM o .

gram scale, 75% over 2 steps
BnOQC
O;@/\'/C(DgtBU (0] COZtBU
NH NHCb
BnO cbz BnO z

17 2

To a solution of 17 (1.6 g, 1.8 mmol, 1.0 eq.) in THF/MeOH/H20 (4 mL/8 mL/4 mL, 0.11 M)
was added LiOH-H20 (226.6 mg, 5.4 mmol, 3.0 eq.) at 0 °C. After being stirred for 30 min at
room temperature, the organic solvents were evaporated. The reaction mixture was diluted with
water (10 mL), acidified to pH 4-5 with HCI (0.50 M in water), and extracted with ethyl acetate
(3 x 40 mL). The combined organic extracts were washed with brine (10 mL), dried over
anhydrous NaxSOs(s) and concentrated in vacuo to afford the crude acid, which was used
directly in the next step without further purification.

To a solution of the above crude acid in DCM (20 mL) at 0 °C was sequentially added amine
16 (1.26 g, 1.9 mmol, 1.05 eq.), DIPEA (1.88 mL, 10.8 mmol, 6.0 eq.), HATU (1.03 g, 2.7
mmol, 1.5 eg.) and HOAt (244.0 mg, 1.8 mmol, 1.0 eq.). The reaction mixture was stirred
overnight at room temperature, quenched with 4% citric acid aqueous solution (10 mL) and
extracted with ethyl acetate (3 x 30 mL). The combined organic extracts were washed with
saturated aqueous solution of NaHCO3 (20 mL), brine (20 mL), dried over anhydrous Na>SOa(s)
and concentrated in vacuo. The residue was purified by flash chromatography (SiO, 1:1 ethyl
acetate/hexanes) to furnish 2 in 75% vyield over two steps (2.05 g, 1.35 mmol) as a white
amorphous solid.

TLC: Ry=0.35 (silica gel, ethyl acetate/hexanes = 1:1), UV & PMA stain.
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[a]3® =+0.86 (c 1.0, CHCI5).

IH NMR (500 MHz, DMSO-ds) & 8.22 (d, J = 8.0 Hz, 2H), 8.14 (d, J = 7.6 Hz, 1H), 8.06 (d, J
=7.5Hz, 1H), 7.91 (d, J = 7.8 Hz, 1H), 7.66 (d, J = 8.0 Hz, 1H), 7.63 (d, J = 8.1 Hz, 1H), 7.52
(d, J = 8.5 Hz, 1H), 7.38 — 7.31 (m, 7H), 7.31 — 7.29 (m, 2H), 7.28 (d, J = 4.5 Hz, 2H), 7.27 —
7.23 (m, 2H), 7.20 - 7.17 (m, 2H), 7.16 (d, J = 8.6 Hz, 2H), 7.11 (d, J = 8.5 Hz, 1H), 7.01 (dd,
J=84,2.1Hz 1H), 6.93 (d, J = 2.1 Hz, 1H), 6.72 (d, J = 8.6 Hz, 2H), 5.13 (d, J = 12.5 Hz,
1H), 5.07 (d, J = 12.5 Hz, 1H), 5.05 (s, 2H), 5.03 —4.93 (m, 2H), 4.58 (q, J = 7.6 Hz, 1H), 4.41
(dt, J = 14.7, 8.8 Hz, 2H), 4.26 (dt, J = 14.4, 7.6 Hz, 3H), 4.21 (dd, J = 7.7, 6.4 Hz, 1H), 4.06
(td, J = 8.7, 6.1 Hz, 1H), 3.91 (dd, J = 6.3, 3.4 Hz, 1H), 2.93 (dd, J = 13.9, 6.2 Hz, 1H), 2.88
(dd, J=13.9, 8.5 Hz, 1H), 2.84 (dd, J = 13.9, 8.7 Hz, 1H), 2.76 (dd, J = 13.9, 6.3 Hz, 1H), 2.11
(9,3 =7.6 Hz, 2H), 1.82 — 1.73 (m, 1H), 1.63 — 1.48 (m, 3H), 1.45 — 1.35 (m, 6H), 1.31 (s, 9H),
1.25 — 1.19 (m, 1H), 1.21 — 1.17 (m, 1H), 1.14 (d, J = 7.0 Hz, 3H), 0.96 (t, J = 7.6 Hz, 3H),
0.89 —0.73 (m, 36H), 0.01 (s, 3H), 0 (s, 3H).

13C NMR (126 MHz, DMSO-ds) § 173.2, 172.3,172.0,171.9, 171.4,171.1, 170.9, 170.6, 168.1,
156.6, 155.9, 148.9, 143.8, 137.0, 136.9, 135.8, 131.2, 130.8, 130.3, 128.3, 128.3, 128.2, 128.2,
128.0, 128.0, 127.7, 127.6, 127.1, 125.9, 122.7, 115.9, 114.9, 80.6, 69.8, 68.4, 65.8, 65.4, 57.5,
56.6, 56.2, 54.3, 51.2, 51.1, 50.5, 48.0, 41.9, 40.8, 40.7, 36.7, 36.2, 35.9, 28.2, 27.6, 25.7, 24.8,

24.3,24.1, 24.0, 23.0, 23.0, 22.9, 21.8, 21.7, 21.5, 19.0, 18.1, 17.6, 15.4, 11.1, 9.8, -5.0, -5.1.
HRMS (ESI, m/z): calculated for CsaH121NsO16Si" [M + H]" 1525.8664, found 1525.8654.

(0] N (o] o) Ny o
AL AL Ao PN
&“W
1. Pd/C, MeOH . le)
$ OTBS HY 2. EDCI, HOAt, DIPEA, DCM =" 0TBS | “HN

O
BS H
BnO,C N
ns 45% over 2 steps
CO,Bu 6] (¢}
mez HO

To a solution of compound 2 (100.5 mg, 0.066 mmol, 1.0 eqg.) in MeOH (10 mL) was added

palladium on charcoal (200.3 mg, 10% Pd, 0.19 mmol, 2.9 eq.) in one portion. The reaction

flask was evacuated and purged with H> three times and then the reaction was stirred at ambient
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temperature under a hydrogen atmosphere for 10 h. The reaction flask was then evacuated and
purged with nitrogen three times. The catalyst was removed by filtration through Celite. The
filtrate was concentrated in vacuo to give the desired compound which was used directly in the
next step without further purification.

To a solution of the above crude compound in DCM (10 mL) at 0 °C was added DIPEA (0.066
mL, 0.396 mmol, 6.0 eq.), EDCI (38.2 mg, 0.2 mmol, 3.0 eq.) and HOAt (27.2 mg, 0.2 mmol,
3.0 eq.). The mixture was stirred overnight at room temperature, quenched with 4% citric acid
aqueous solution (5 mL) and extracted with ethyl acetate (3 x 15 mL). The combined organic
extracts were washed with saturated aqueous solution of NaHCO3 (5 mL), brine (5 mL), dried
over anhydrous Na>SO4(s) and concentrated in vacuo. The residue was purified by flash
chromatography (SiO2, 2:1 ethyl acetate/hexanes) to furnish cyclopeptide 18 in 45% yield over
two steps (35.4 mg, 0.030 mmol) as a white amorphous solid.

TLC: Rr=0.35 (silica gel, ethyl acetate/hexanes = 1:1), UV & PMA stain.

[a]37 =+7.50 (c 1.0, CHCl5).

'H NMR (400 MHz, MeOD-d4) & 7.26 (d, J = 8.5 Hz, 2H), 7.01 (d, J = 8.5 Hz, 2H), 6.84 (d, J
=8.2 Hz, 1H), 6.79 (dd, J = 8.2, 2.0 Hz, 1H), 6.68 (d, J = 1.9 Hz, 1H), 4.56 (ddt, J = 14.7, 9.2,
4.9 Hz, 2H), 4.50 — 4.35 (m, 5H), 4.34 — 4.23 (m, 1H), 4.15 (d, J = 8.2 Hz, 1H), 3.20 (dd, J =
13.8, 5.1 Hz, 1H), 3.07 (dd, J = 13.8, 7.4 Hz, 1H), 2.95 (dd, J = 14.0, 6.4 Hz, 1H), 2.73 (dd, J
=14.1,8.2 Hz, 1H), 2.31 (q, J = 7.6 Hz, 2H), 1.87 — 1.73 (m, 1H), 1.73 - 1.61 (m, 4H), 1.63 —
1.50 (m, 7H), 1.42 (s, 9H), 1.38 (d, J = 7.1 Hz, 3H), 1.18 — 1.11 (m, 6H), 0.99 — 0.94 (m, 12H),
0.93 (s, 9H), 0.92 — 0.87 (m, 12H), 0.15 (s, 3H), 0.14 (s, 3H).

13C NMR (101 MHz, MeOD-d4) 8 177.1,174.9, 174.7,173.9,173.9, 173.3,172.9, 172.1, 170.9,
157.6, 148.0, 146.3, 132.5, 132.1, 129.7, 125.6, 120.8, 120.6, 117.8, 82.8, 69.8, 59.7, 59.0, 57.0,
56.2,53.4,53.0,52.9,50.4, 42.3,42.1, 37.9, 37.9, 37.5, 29.9, 28.3, 26.5, 26.4, 26.0, 26.0, 25.9,

25.8, 23.6, 23.4,23.4, 22.3,22.1, 22.0, 20.1, 18.9, 18.1, 16.0, 11.4, 10.5, -4.5, -4.5.
HRMS (ESI, m/z): calculated for Ce2H101NsO13Si* [M + H] * 1193.7252, found 1193.7265.
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To a solution of 18 (35.4 mg, 0.030 mmol, 1.0 eq.) in DCM (4 mL) was added TFA (0.67 mL,
9.0 mmol, 300.0 mmol) dropwise at 0 °C. After being stirred at room temperature for 3 h, the
reaction mixture was concentrated in vacuo to afford the crude hydroxy acid which was used
directly in the next step without further purification.

To a solution of 2-methyl-6-nitrobenzoic anhydride (MNBA, 20.7 mg, 0.060 mmol, 2.0 eq.),
DMAP (22.0 mg, 0.18 mmol, 6.0 eq.) and MS 4A (150 mg) in toluene (5 mL) was slowly added
a solution of the above hydroxy acid in PhMe/THF (2.5 mL/2.5 mL) at 35 °C over 8 hours via
a syringe pump. After being stirred for additional 12 h at 35 °C, the reaction mixture was
quenched with saturated aqueous solution of NH4Cl (2 mL) and extracted with ethyl acetate (3
x 10 mL). The combined organic extracts were washed with brine (5 mL), dried over anhydrous
Na»S04(s) and concentrated in vacuo. The residue was purified by flash chromatography (SiO-,
1:10 MeOH/DCM) to furnish seongsanamide A in 20% yield over two steps (6.0 mg, 0.0060
mmol) as a colorless oil

TLC: Ry=0.30 (silica gel, MeOH/DCM = 1:10), UV & PMA stain.

[a]3° =-11.30 (¢ 0.1, MeOH).

'H NMR (400 MHz, DMSO-ds) 6 9.29 (s, 1H), 8.26 (d, J = 4.4 Hz, 1H), 8.18 (d, J = 5.9 Hz,
1H), 8.17 -8.09 (m, 3H), 8.02 (d, J = 7.3 Hz, 1H), 7.80 (d, J = 8.9 Hz, 1H), 7.50 (d, J = 8.6 Hz,
1H), 7.20 (brs, 2H), 6.97 (brs, 2H), 6.79 (d, J = 8.2 Hz, 1H), 6.65 (dd, J = 8.2, 2.1 Hz, 1H), 6.43
(d, J=2.1Hz, 1H), 5.14 (q, J = 6.1 Hz, 1H), 4.58 (dt, J = 10.4, 5.2 Hz, 1H), 4.54 — 4.44 (m,
1H), 4.30 — 4.13 (m, 3H), 3.98 (dt, J = 9.9, 6.0 Hz, 1H), 3.69 (t, J = 9.6 Hz, 1H), 3.07 — 2.89
(m, 2H), 2.84 — 2.70 (m, 2H), 2.14 (q, J = 7.5 Hz, 2H), 1.91 (s, 1H), 1.68 — 1.46 (m, 4H), 1.44
(t, J=7.2 Hz, 3H), 1.35 (td, J = 9.3, 8.9, 4.7 Hz, 4H), 1.15 (d, J = 7.0 Hz, 3H), 0.99 (t, J = 7.6
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Hz, 3H), 0.89 (d, J = 3.1 Hz, 3H), 0.87 (d, J = 3.1 Hz, 3H), 0.86 — 0.73 (m, 18H), 0.38 (d, J =
6.5 Hz, 3H).

13C NMR (101 MHz, DMSO-dg) § 173.3, 172.1, 171.8, 171.7, 171.2, 171.1, 170.4, 169.8, 167.9,
155.7, 146.2, 145.7, 131.8, 130.7, 128.0, 124.4, 120.2, 116.8, 115.8, 69.9, 59.7, 55.8, 55.6, 52.9,
52.5,51.5, 50.5, 47.3, 41.1, 40.3, 40.2, 37.2, 35.6, 35.2, 28.0, 24.3, 24.2, 24.2, 24.0, 22.8, 22.8,

22.6,22.2,21.7,21.3,17.8,16.5, 15.3, 10.1, 9.7.
HRMS (ESI, m/z): calculated for Cs2H77NgO12" [M + H] " 1005.5655, found 1005.5663.

o}
H
HL /¢\' NH o] /k
ﬁ u“ﬁ E
1. TFA/DCM (1:1) 9%

OT
2. MNBA, DMAP, 4 A sieves, PhMe, 35°C NHCbz

ZT

BnO,C

OmCOZ‘Bu 48% over 2 steps
NHCb:
BnO ‘ Bn o

2 19

BnOZ

To a solution of compound 2 (100.7 mg, 0.066 mmol, 1.0 eq.) in DCM (2 mL) was added TFA
(2.0 mL, 26.9 mmol, 407.0 eq.) dropwise at 0 °C. After being stirred at room temperature for
10 h, the reaction mixture was concentrated in vacuo to afford the crude hydroxy acid, which
was used directly in the next step without further purification.

To a solution of 2-methyl-6-nitrobenzoic anhydride (MNBA, 45.4 mg, 0.13 mmol, 2.0 eq.),
DMAP (48.9 mg, 0.40 mmol, 6.0 eg.) and MS 4A (300 mg) in toluene (10 mL) was slowly
added a solution of the above hydroxy acid in PhMe/THF (2.5 mL/2.5 mL) at 35 °C over 5 h
via a syringe pump. After being stirred for 12 h at 35 °C, the reaction mixture was quenched
with a saturated aqueous solution of NH4Cl (4 mL) and extracted with ethyl acetate (3 % 20
mL). The combined organic extracts were washed with brine (5 mL), dried over anhydrous
NaxSOs(s) and concentrated in vacuo. The residue was purified by flash chromatography (SiO-,
2:1 ethyl acetate/hexanes) to furnish lactone 19 in 48% yield over two steps (42.8.mg, 0.032
mmol) as a white amorphous solid.

TLC: Ry=0.30 (silica gel, ethyl acetate/hexanes = 2:1), UV & PMA stain.

[a]37 =+12.77 (c 1.0, CHCl3)
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'H NMR (500 MHz, MeOD-ds) & 7.48 (d, J = 7.2 Hz, 2H), 7.43 — 7.24 (m, 15H), 7.02 (brs,
2H), 6.98 (d, J = 8.3 Hz, 1H), 6.65 (dd, J = 8.3, 2.0 Hz, 1H), 6.36 (d, J = 2.1 Hz, 1H), 5.20 —
5.16 (M, 4H), 5.15 (d, J = 12.7 Hz, 1H), 5.06 (dd, J = 12.4, 3.8 Hz, 2H), 4.79 — 4.71 (m, 1H),
4.64 — 4.53 (m, 2H), 4.49 (q, J = 6.7 Hz, 1H), 4.45 — 4.32 (m, 4H), 3.17 (dd, J = 12.7, 4.1 Hz,
1H), 3.11 — 2.99 (M, 2H), 2.95 (dd, J = 14.2, 7.1 Hz, 1H), 2.28 (g, J = 7.6 Hz, 2H), 1.86 (dtd, J
=9.1, 6.7, 4.4 Hz, 1H), 1.76 — 1.53 (m, 9H), 1.49 — 1.40 (m, 1H), 1.34 (d, J = 7.0 Hz, 3H), 1.24
~ 118 (m, 1H), 1.15 (t, J = 7.6 Hz, 3H), 0.98 (d, J = 6.5 Hz, 3H), 0.96 — 0.83 (m, 21H), 0.75
(d, J = 6.5 Hz, 3H).

13C NMR (126 MHz, MeOD-d4) § 176.7, 175.0, 174.8, 174.3,174.3, 173.5, 172.7, 171.9, 170.2,
157.7,157.2, 150.7, 149.2, 138.7, 138.1, 137.2, 134.0, 132.2, 130.9, 129.6, 129.6, 129.5, 129.4,
129.4,129.0,129.0, 128.8, 128.8, 128.7, 125.6, 123.3, 119.1, 117.0, 72.7, 72.5, 67.8, 59.7, 58.7,
57.1, 55.6, 54.1, 53.5, 52.7, 49.5, 42.4, 42.1, 41.6, 38.2, 37.7, 37.2, 37.2, 29.8, 26.6, 26.1,

26.0,23.5, 23.4, 23.0, 22.7, 22.4, 22.3, 18.8, 17.5, 16.0, 11.8, 10.3.
HRMS (ESI, m/z): calculated for C74Ho7NgO1s™ [M + H] " 1337.7068, found 1337.7073.

O
fk /ﬁ( £/ 1. Pd/C, MeOH ﬁk /}r f/
2. EDCI, HOAt, DIPEA, DCM

NHCbz

73% over 2 steps
Bn02

Bn O HO
19 seongsanamide A (1)

To a solution of lactone 19 (42.8 mg, 0.032 mmol, 1.0 eq.) in MeOH (5 mL, 0.0064 M) was
added palladium on charcoal (85.6 mg, 10% Pd, 0.081 mmol, 2.5 eq.) in one portion. The
reaction flask was evacuated and purged with Hy three times and then the reaction was stirred
at ambient temperature under a hydrogen atmosphere for 10 h. The reaction flask was then
evacuated and purged with nitrogen three times. The catalyst was removed by filtration through
Celite. The filtrate was concentrated in vacuo to give the desired compound which was used
directly in the next step without further purification.

To a solution of crude compound in DCM (10 mL) at 0 °C was added DIPEA (0.032 mL, 0.192
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mmol, 6.0 eq.), EDCI (18.5 mg, 0.096 mmol, 3.0 eq.) and HOAt (21.8 mg, 0.16 mmol, 5.0 eq.).
The reaction mixture was stirred overnight at room temperature, quenched with 4% citric acid
aqueous solution (5 mL) and extracted with ethyl acetate (3 x 20 mL). The combined organic
extracts were washed with saturated aqueous solution of NaHCO3 (5 mL), brine (5 mL), dried
over anhydrous Na>SOs(s) and concentrated in vacuo. The residue was purified by flash
chromatography (SiOz, 2:1 ethyl acetate/hexanes) to furnish seongsanamide A in 73% yield
over two steps (22.5 mg, 0.023mmol) as a colorless oil.

TLC: Rr=0.35 (silica gel, ethyl acetate/hexanes = 1:1), UV & PMA stain.

[a]3° =-11.30 (c 0.1, MeOH).

IH NMR (400 MHz, DMSO-dg) & 9.29 (s, 1H), 8.26 (d, J = 4.4 Hz, 1H), 8.18 (d, J = 5.9 Hz,
1H), 8.17 — 8.09 (m, 3H), 8.02 (d, J = 7.3 Hz, 1H), 7.80 (d, J = 8.9 Hz, 1H), 7.50 (d, J = 8.6 Hz,
1H), 7.20 (brs, 2H), 6.97 (brs, 2H), 6.79 (d, J = 8.2 Hz, 1H), 6.65 (dd, J = 8.2, 2.1 Hz, 1H), 6.43
(d, J = 2.1 Hz, 1H), 5.14 (g, J = 6.1 Hz, 1H), 4.58 (dt, J = 10.4, 5.2 Hz, 1H), 4.54 — 4.44 (m,
1H), 4.30 — 4.13 (m, 3H), 3.98 (dt, J = 9.9, 6.0 Hz, 1H), 3.69 (t, J = 9.6 Hz, 1H), 3.07 — 2.89
(m, 2H), 2.84 — 2.70 (m, 2H), 2.14 (q, J = 7.5 Hz, 2H), 1.91 (s, 1H), 1.68 — 1.46 (m, 4H), 1.44
(t,J = 7.2 Hz, 3H), 1.35 (td, J = 9.3, 8.9, 4.7 Hz, 4H), 1.15 (d, J = 7.0 Hz, 3H), 0.99 (t, J = 7.6
Hz, 3H), 0.89 (d, J = 3.1 Hz, 3H), 0.87 (d, J = 3.1 Hz, 3H), 0.86 — 0.73 (m, 18H), 0.38 (d, J =
6.5 Hz, 3H).

13C NMR (101 MHz, DMSO-dg) $ 173.3,172.1,171.8,171.7,171.2,171.1,170.4, 169.8, 167.9,
155.7,146.2, 145.7,131.8, 130.7, 128.0, 124.4, 120.2, 116.8, 115.8, 69.9, 59.7, 55.8, 55.6, 52.9,
525,515,505, 47.3,41.1,40.3,40.2, 37.2, 35.6, 35.2, 28.0, 24.3, 24.2, 24.2, 24.0, 22.8, 22.8,

22.6,22.2,21.7,21.3,17.8,16.5, 15.3, 10.1, 9.7.
HRMS (ESI, m/z): calculated for Cs2H77NgO12" [M + H] © 1005.5655, found 1005.5663.
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I11. Table: Comparison of *C NMR Data of Seongsanamide A

(Natural Product and Synthetic Sample)

Seongsanamide A
Carbon No.
Natural (6a1) Synthetic (6a2) As=0A1-0A2
1 173.31 173.31 0.00
2 172.14 172.14 0.00
3 171.81 171.77 0.04
4 171.73 171.69 0.04
5 171.26 171.23 0.03
6 171.07 171.08 -0.01
7 170.45 170.40 0.05
8 169.83 169.81 0.02
9 167.87 167.88 -0.01
10 155.76 155.69 0.07
11 146.26 146.24 0.02
12 145.77 145.73 0.04
13 131.82 131.78 0.04
14 130.76 130.73 0.03
15 128.06 127.99 0.07
16 124.45 124.43 0.02
17 120.24 120.20 0.04
18 116.85 116.83 0.02
19 115.88 115.82 0.06
20 69.89 69.87 0.02
21 59.67 59.71 -0.04
22 55.75 55.76 -0.01
23 55.61 55.57 0.04
24 52.91 52.92 -0.01
25 52.54 52.53 0.01
26 51.47 51.48 -0.01
27 50.47 50.46 0.01
28 47.25 47.26 -0.01
29 41.16 41.13 0.03
30 40.30 40.28 0.02
31 40.20 40.16 0.04
32 37.20 37.17 0.03
33 35.65 35.59 0.06
34 35.23 35.21 0.02
35 28.06 28.04 0.02
36 24.27 24.33 -0.06
37 24.26 24.23 0.03
38 24.21 24.18 0.03
39 24.03 23.99 0.04
40 22.80 22.79 0.01
41 22.77 22.76 0.01
42 22.63 22.62 0.01
43 22.22 22.17 0.05
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44 21.73 21.71 0.02
45 21.32 21.30 0.02
46 17.83 17.82 0.01
47 16.56 16.54 0.02
48 15.28 15.27 0.01
49 10.13 10.12 0.01
50 9.70 9.70 0

1V. Comparison of NMR Spectra of Natural and Synthetic Seongsanamide A.

I'H NMR (Natural Product, 500 MHz, DMSO-ds)
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13C NMR (Natural Product, 126 MHz, DMSO-ds)

13C NMR (Synthetic Sample, 101 MHz, DMSO-ds)
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V. 'H and C NMR Spectra

'TH NMR Spectra for 7 (CDCl3)
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'H NMR Spectra for 8 (CDCl3)
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'H NMR Spectra for 3 (CDCl3)
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'TH NMR Spectra for 10 (CDCl3)
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'H NMR Spectra for 11 (CDCls)
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'TH NMR Spectra for 12 (CDCl3)

10°0 —

SET~
w1

86'C

S0'€

- e
=<2
e

NHCbz

12

tBUOzC

PinB
BnO

w\/.vc.:

86’8

Fooz

F ¢80

90y
E 180

101
m\ SO°1
LO'8

Hﬁ €0°1

7 86'1

w

2.0

2.5

3.0

f1 (ppm)

13C NMR Spectra for 12 (CDCl3)

°0°sT
v0'ST V
LO'8CT

SPLE —

8¢€°SS —

9899 —
0oL —

ves
€8 W
IS°€8

T —
08°971
LELTT
16°LT1
60°8C1
€1°8C1
0T°871
SS°8T1 \
69°¢El
7S°9¢€1
oL’LEL
Y0°8€T

0L'SST —

vST91T —

89°0L1 —

-10

10

20

30

40

50

60

70

80

10 100 90
f1 (ppm)
S-29

120

130

NHCbz
12
160 140

tBUOzC

PinB
BnO
170

180

920



'H NMR Spectra for 4 (CDCl3)
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'"H NMR Spectra for 14 (CDCl3)
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'TH NMR Spectra for 15 (CDCl3)
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'H NMR Spectra for 5 (CDCls)
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'H NMR Spectra for 16 (CDCIs)
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CO,Bu
NHCbz
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TH NMR Spectra for 17 (DMSO-ds)
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'H NMR Spectra for 2 (DMSO-ds)
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'H NMR Spectra for 19 (CD3OD)
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'H NMR Spectra for Seongsanamide A (DMSO-ds)
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