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General Experimental Information

All commercially available reagents were used as received without further purification. The
solvents were purified and dried by standard procedures prior to use. Reaction progress was
monitored by MERCK thin layer chromatography (TLC) performed on aluminium plates coated
with silica gel 60 F254. Chromatograms were visualized by UV light at 254 nm or by staining
using KMnOg, lodine. High resolution mass spectra were recorded on a Micromass Q-TOF
micromass spectrometer using electron spray ionization mode. *H NMR and 3C NMR spectra
were recorded on a Bruker AMX 400 MHz and 100 MHz spectrometer, respectively in DMSO-
ds using TMS as internal standard. Chemical shifts (5) for *H and *C are given in ppm and
coupling constants (J) quoted in Hz. *H NMR splitting patterns were designated as s, singlet; d,
doublet; t, triplet; g, quartet; m, multiplet; br, broad signal. The RP-HPLC analysis of isomers
was carried out by using an Agilent instrument at A = 254 nm; column: Phenomenex Lux
Cellulose-1, pore size-5 um, diameter x length = 4.6 x 250 mm. For purification of products,
column chromatography was performed on silica gel (100-200 mesh) using ethyl acetate and
hexane mixture as eluent. Evaporation of solvents was performed under reduced pressure with a
Biichi rotary evaporator. Melting points were determined in an open capillary using VEEGO,
model: VMP-DS. Differential scanning calorimetry (DSC) was recorded on a Perkin Elmer

Differential scanning calorimeter 8000.
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Experimental section:

Procedure for synthesis of coupling reagents:

NHAc
NHAc

PhI(OAc),
R + LiNTf,

- o
DCE, 20-50°C, 1.5 h NTF,

R = H (lll); meta-fluoro (IV); ortho-fluoro (V)

To a solution of acetanilide (0.5 mmol, 1.0 equiv) and LiNTf, (0.6 mmol, 1.2 equiv) in DCE (8
mL, 0.06 M) in a Schlenk flask under argon was added (diacetoxyiodo)benzene (DIB) (0.6
mmol, 1.2 equiv). The resulting mixture was stirred for 1.5 hours at 50 °C then filtered through a
short plug of celite and concentrated under reduced pressure. The crude product was purified by
silica gel chromatography.

NHAc

NTf,
N-(4-((1,1,1-trifluoro-N-((trifluoromethyl)sulfonyl)methyl)sulfonamido)phenyl)acetamide (I11)
White solid; Yield 78 %; M.p.154-162 °C; *H NMR (400 MHz, DMSO-ds) & 10.40 (s, 1H), 7.80
(d, J = 9.0 Hz, 2H), 7.61 (d, J = 8.8 Hz, 2H), 2.10 (s, 3H); 3C NMR (101 MHz, DMSO-ds) &
169.0, 142.8, 131.8, 128.6, 124.4, 120.4, 119.7, 118.9, 117.1, 24.0. HRMS (ESI-TOF) m/z:

[M+H]" Calcd for C1oHsFsN205S, 414.9857, found 414.9845.
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NHAc

NTf,

N-(2-fluoro-4-((1,1,1-trifluoro-N-((trifluoromethyl)sulfonyl)methyl)sulfonamido)phenyl)acetamide (1V)

White solid; Yield 59 %; M.p.136-137 °C; H NMR (400 MHz, DMSO-ds) 5 10.14 (s, 1H), 8.28
(t, J = 8.7 Hz, 1H), 7.95 — 7.88 (m, 1H), 7.54 (d, J = 8.9 Hz, 1H), 2.15 (s, 3H). 13C NMR (101
MHz, DMSO-ds) & 169.2, 154.8, 152.4, 131.5, 131.4, 131.3, 131.2, 128.42 (2), 125.4, 125.2,
123.6, 123.5, 119.45 (2), 111.1, 110.9, 23.8.

NHAc
F
NTf,

N-(3-fluoro-4-((1,1,1-trifluoro-N-((trifluoromethyl)sulfonyl)methyl)sulfonamido)phenyl)acetamide (V)

White solid; Yield 50 %; M.p.137-138 °C; *H NMR (400 MHz, DMSO-ds) & 10.14 (s, 1H), 8.27
(t, J = 8.7 Hz, 1H), 7.92 (d, J = 10.8 Hz, 1H), 7.54 (d, J = 8.9 Hz, 1H), 2.15 (s, 3H). 1*C NMR
(101 MHz, DMSO-ds) & 169.2, 154.8, 152.4, 131.5, 131.4, 131.3, 131.2, 128.4, 125.4, 125.2 (2),
121.7,119.4 (2), 118.5, 111.1, 110.9, 23.8.
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Procedure for synthesis of peptides:

R R AITF (1.0 equiv) R ./, 0

S H
H OY  DIPEA (1.0 equiv) pc. . NU
PG\N)\H/O + HZNJﬁ“/ - N/ Y\E)J\OY
H g o) t, 3-4 h H! o R
1 2
3

AITF (1.0 equiv) was added to a stirred solution of N*-protected amino acid 1 (1.0 equiv) and
DIPEA (1.0 equiv) in CH3CN (3 mL) at room temperature. Then the reaction mixture was stirred
for 20 min and amino acid ester (1.2 equiv) was added and the reaction mixture was stirred for
2.5 h at room temperature. The progress of the reaction was monitored by TLC. Thereafter, the
reaction mixture was concentrated using rotary evaporator and then diluted with 15 mL of ethyl
acetate and washed with 5% HCI (10 mL x 2) 5% Na>,COs (10 mL x 2), saturated NaCl solution
and dried over anhydrous Na>SOa. The solvent was removed in vacuo, and the resulting crude

product was purified by silica gel column chromatography using the mixture of hexane and ethyl

e
Fmoc.. N
Mot~ \.)J\OMe
Ho Do

(S)-methyl 2-((S)-2-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)-3-methylbutanamido)-3-

acetate as eluents to afford 3.

phenylpropanoate (3a)

White solid; Yield 93 %; M.p. 168-172 °C; [a]p?® = -11.00 (¢ 1.0, CH3OH); *H NMR (400 MHz,
DMSO-ds) & 8.34 (d, J = 8Hz, 1H), 7.89 (d, J = 8Hz, 2H), 7.73 (dd, J = 8Hz, J = 4Hz, 2H), 7.42
(t, J = 8Hz, 2H), 7.31 (dd, J = 16Hz, J = 4Hz, 3H), 7.23-7.16 (m, 5H), 4.48 (dd, J = 12Hz, J =
8Hz, 1H), 4.30-4.21 (m, 3H), 3.87 (t, J = 8Hz, 1H), 3.55 (s, 3H), 3.02 (dd, J = 12Hz, J = 8Hz,
1H), 2.92 (dd, J = 12Hz, J = 8Hz, 1H), 1.99 (dd, J = 12Hz, J = 8Hz, 1H), 0.82 (d, J = 4Hz, 6H);
13C NMR (101 MHz, DMSO-ds) & 171.7, 171.2, 155.9, 143.9, 143.7, 140.6, 137.0, 128.9, 128.1,
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127.6, 127.0, 125.3, 120.0, 65.6, 59.8, 53.4, 51.6, 46.6, 36.5, 30.4, 19.0,18.1; IR (cm™): 3290,
2960, 1741, 1696, 1645, 1529, 1444, 1291, 1245, 1212, 1103, 1027, 757, 697; HRMS (ESI-
TOF) m/z : [M+H]" Calcd for C30H33N20s 501.2389, found 501.2384.

~

- o)
- H
Fmoc. -~ N\)J\
”ﬁ( 7 OMe
O \@
(S)-methyl 2-((R)-2-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)-3-methylbutanamido)-3-
phenylpropanoate (3a*)

White solid; Yield 90 %; M.p. 193-197 °C; [a]o® = +29.52 (¢ 1.0, CH3OH); *H NMR (400
MHz, DMSO-ds) & 8.38 (d, J = 8.0 Hz, 1H), 7.89 (d, J = 8.0 Hz, 2H), 7.75 (d, J = 8.0 Hz, 2H),
7.42 (dd, J = 8.0, 8.0 Hz, 2H), 7.34 — 7.16 (m, 8H), 4.54-4.48 (m, 1H), 4.32 — 4.17 (m, 3H), 3.89
(dd, J = 8.0,8.0 Hz, 1H), 3.61 (s, 3H), 3.06 (dd, J = 16, 8 Hz, 1H), 2.87 (dd, J = 12, 12 Hz, 1H),
1.87-1.78 (m, 1H), 0.66 (dd, J = 8.0, 8.0 Hz, 6H);'3C NMR (101 MHz, DMSO-dg) 5 171.9,
171.1, 156.0, 143.8, 143.7, 140.6 (2), 137.1, 129.0, 128.1, 127.6, 127.0, 126.4, 125.4, 125.3,
120.0, 65.7, 59.7, 53.4, 51.8, 46.6, 36.7, 30.4, 19.0, 17.6; HRMS (ESI-TOF) m/z : [M+H]* Calcd
for CaoHs3N20s 501.2389, found 501.2386.

H )
F < N
moc NJY A
H 0 z
PN

(S)-methyl 2-((S)-2-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)propanamido)-3-
methylbutanoate (3b)

White solid; Yield 91%; M.p. 149-153 °C; [o]o® = +207.70 (¢ 1.0, CH3OH); *H NMR (400
MHz, DMSO-de) 5 8.08 (d, J = 12Hz, 1H), 7.89 (d, J = 8Hz, 2H), 7.72 (t, J = 8Hz, 2H), 7.53 (d,
J=8Hz, 1H), 7.41 (t, J = 8Hz, 2H), 7.32 (t, J = 8Hz, 2H), 4.27-4.15 (m, 5H), 3.62 (s, 3H), 2.05-
1.99 (m, 1H), 1.21 (d, J = 8Hz, 3H), 0.87 (t, J = 4Hz, 6H); 3C NMR (101 MHz, DMSO-ds) &
172.9, 171.9, 155.5, 143.8, 143.7, 140.6, 127.6, 127.0, 125.2 (2), 120.0, 65.5, 57.2, 51.6, 49.5,
46.5, 29.9, 18.8, 18.1 (2); IR (cm™): 3304, 2927, 1733, 1686, 1650, 1549, 1447, 1255, 1208,
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1016, 794, 664; HRMS (ESI-TOF) m/z: [M+Na]* Calcd for Co4H2sN2NaOs 447.1896, found

447.1873.
y O
Coz. /’\H/N\:)kOMe
H o § =
methy! (S)-2-((S)-2-(((benzyloxy)carbonyl)amino)propanamido)-2-phenylacetate (3c)

White solid; Yield 92%; M.p. 122-125 °C; [a]o?® = +226.46 (¢ 1.0, CH30H); 'H NMR (400
MHz, DMSO-ds) & 8.66 (d, J = 4Hz, 1H), 7.45 (d, J = 8Hz, 1H), 7.39-7.27 (m, 10H), 5.41 (d, J =
4Hz, 1H), 5.00 (s, 2H), 4.24-4.17 (m, 1H), 3.62 (s, 3H), 1.24 (d, J = 4Hz, 3H); *C NMR(101
MHz, DMSO-de) & 172.6, 170.9, 155.5, 137.0, 135.9, 128.6, 128.3, 127.7, 127.6, 65.3, 56.1,
52.2, 49.5, 18.1; IR (cml): 3304, 2952, 1735, 1693, 1650, 1527, 1496, 1210, 1122, 1060, 731,
694; HRMS (ESI-TOF) m/z; [M+Na]* Calcd for CaoH22N2NaOs 393.1426, found 393.1424.

H (0]
N
Boc\N/'}( \.)kOEt
H o z

©

(S)-ethyl 2-((S)-2-((tert-butoxycarbonyl)amino)propanamido)-3-phenylpropanoate (3d)

White solid; Yield 86%; M.p. 100.5-102 °C; [a]o® = -98.97 (¢ 1.0, CH3OH); *H NMR (400
MHz, DMSO-dg) & 8.13 (d, J = 8Hz, 1H), 7.29-7.20 (m, 5H), 6.86 (d, J = 8Hz, 1H), 4.42 (dd, J =
16Hz, J = 8Hz, 1H), 4.04-3.95 (m, 3H), 3.01-2.94 (m, 2H), 1.36 (s, 9H), 1.13-1.06 (m, 6H); *3C
NMR(101 MHz, DMSO-dg) § 172.8, 171.3, 154.8, 137.0, 129.1, 128.1, 126.5, 77.9, 60.4, 53.4,
49.4, 36.6, 28.1, 18.1, 13.8; HRMS (ESI-TOF) m/z: [M+Na]* Calcd for CigH2sN2NaOs
387.1896, found 387.1857.

O

H
F < N
moc N \)J\OMe

H z

e
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S)-methyl 2-((2S,3R)-2-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)-3-methylpentanamido)-3-
phenylpropanoate(3e)

White solid; Yield 89%; M.p. 175-178 °C; [o]p® = -139.96 (c 1.0, CH3OH); 'H NMR (400
MHz, DMSO-ds) & 8.41 (d, J = 7.4 Hz, 1H), 7.91 (d, J = 7.5 Hz, 2H), 7.75 (d, J = 6.5 Hz, 2H),
7.43 (t, J = 7.4 Hz, 2H), 7.37 — 7.31 (m, 3H), 7.24 — 7.17 (m, 5H), 4.52 — 4.46 (m, 1H), 4.32 —
4.22 (m, 3H), 3.91 (t, J = 8.7 Hz, 1H), 3.56 (s, 3H), 3.03 (dd, J = 13.8, 6.0 Hz, 1H), 2.94 (dd, J =
13.8, 8.8 Hz, 1H), 1.72-1.66 (m, 1H), 1.13 — 1.05 (m, 2H), 0.83 — 0.78 (m, 6H); 1*C NMR (101
MHz, DMSO-ds) 6 171.7, 171.3, 155.8, 143.9, 143.7, 140.6, 137.0, 128.9, 128.1, 127.6, 127.0,
126.4, 125.3, 120.0, 65.5, 58.7, 53.4, 51.6, 46.6, 36.5, 36.3 24.2, 15.0, 10.7; IR (cm™): 2964,
1751, 1691, 1649, 1536, 1449, 1289, 1206, 1121, 1031, 757; HRMS (ESI-TOF) m/z: [M+Na]"
Calcd for Cs1H34N2NaOs 537.2365, found 537.2351.

H )
F < N
moc N \)kOMe

H o

(S)-methyl 2-(2-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)-4-methylpentanamido)acetate
(3f)

White solid; Yield 91%; M.p. 125-128 °C; [a]o?® = -268.94 (¢ 1.0, CHsOH); H NMR (400
MHz, DMSO-ds) & 8.35 (t, J = 5.8 Hz, 1H), 7.90 (d, J = 7.5 Hz, 2H), 7.74 (dd, J = 7.3, 3.4 Hz,
2H), 7.55 (d, J = 8.4 Hz, 1H), 7.42 (t, = 7.4 Hz, 2H), 7.33 (td, J = 7.2, 3.5 Hz, 2H), 4.33 — 4.20
(m, 3H), 4.11 — 4.05 (m, 1H), 3.84 (qd, J = 17.4, 5.9 Hz, 2H), 3.62 (s, 3H), 1.69 — 1.60 (M, 1H),
1.55 — 1.41 (m, 2H), 0.88 (dd, J = 15.3, 6.6 Hz, 6H). 3C NMR (101 MHz, DMSO-ds) 5 173.4,
170.7, 156.3, 144.3 (2), 141.1, 128.1, 127.5, 125.8, 120.5, 66.0, 53.2, 52.1, 47.1, 41.1, 40.9, 24.5,
23.4, 21.8; HRMS (ESI-TOF) m/z: [M+H]* Calcd for CaiHasN:NaOs 425.2076, found
425.2075.

O

H
Cbz. N
z N \)kOBn

S0

S8



(S)-benzyl  2-((S)-2-(((benzyloxy)carbonyl)amino)-4-methylpentanamido)-3-phenylpropanoate
(39)

White solid; Yield 90%; M.p. 96-102 °C; [a]p?® = -312.26 (¢ 1.0, CH3OH); *H NMR (400 MHz,
DMSO-ds) & 8.42 (d, J = 7.3 Hz, 1H), 7.40 — 7.10 (m, 15H), 5.11 — 4.97 (m, 4H), 4.60 — 4.47 (m,
1H), 4.10 — 4.04 (m, 1H), 3.08 — 2.96 (m, 2H), 1.67 — 1.45 (m, 2H), 1.41 — 1.33 (m, 1H), 0.85 —
0.78 (m, 6H). 3C NMR (101 MHz, DMSO-ds) & 172.9, 171.7, 156.2, 137.5, 136.1, 129.5, 128.8,
128.6, 128.4, 128.3, 128.2, 128.1, 128.0, 127.8, 126.9, 66.4, 65.7, 54.0, 53.2, 41.1, 36.9, 24.5,
23.4, 21.8; HRMS (ESI-TOF) m/z: [M+Na]* Calcd for CazoHzsN2NaOs 525.2365, found

525.2369.
e
Bocw N\.)J\OMe
0 Y

(S)-methyl 2-((S)-2-((tert-butoxycarbonyl)amino)-2-phenylacetamido)-4-methylpentanoate (3h)

White solid; Yield 92%; M.p. 81-82 °C; [a]p?® = -69.86 (¢ 1.0, CH3OH); 'H NMR (400 MHz,
DMSO-dg): & 8.52 (d, J = 8Hz, 1H), 7.39 (t, J = 8Hz, 2H), 7.34-7.27 (m, 4H), 5.23 (d, J = 8Hz,
1H), 4.33-4.27 (m, 1H), 3.53 (s, 3H), 1.60-1.53 (m, 3H), 1.38 (s, 9H), 0.85 (dd, J = 20Hz, J =
8Hz, 6H); 3C NMR (101 MHz, DMSO-ds) § 172.5, 170.0, 154.8, 138.3, 128.0, 127.4, 127.1,
78.3, 57.3, 51.7, 50.2, 40.1, 28.1, 24.0, 22.7, 21.2; IR (cm™): 2964, 2888, 1725, 1670, 1522,
1377, 1152, 700; HRMS (ESI-TOF) m/z: [M+H]* Calcd for CzH3iN2Os 379.2233, found

379.2223.
. H
H/Y put

\(

(S)-methyl 2-((R)-2-((tert-butoxycarbonyl)amino)-2-phenylacetamido)-4-methylpentanoate
(3h™)
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White solid; Yield 89 %; M.p. 110-114 °C; [o]o®® = -162.88 (¢ 1.0, CHzOH); *H NMR (400
MHz, DMSO-ds) & 8.54 (d, J = 8.0 Hz, 1H), 7.42 (t, J = 8.0 Hz, 2H), 7.33 — 7.26 (m, 3H), 7.19
(d, J = 12 Hz, 1H), 5.24 (d, J = 8.0 Hz, 1H), 4.25-4.19 (m, 1H), 3.62 (s, 3H), 1.58-1.42 (m, 3H),
1.38 (s, 9H), 0.71 (dd, J = 44.4, 6.3 Hz, 6H); 3C NMR (101 MHz, DMSO-ds) 5 172.7, 170.1,
154.7, 138.8, 128.1, 127.4, 127.0, 78.4, 57.5, 51.8, 50.2, 40.2, 28.0, 24.0, 22.6, 20.9; HRMS
(ESI-TOF) m/z: [M+Na]* Calcd for CaoHaoN2NaOs 401.2052, found 401.2052.

s
e
Fmoc.. N
moC~n \.)J\OMe
HoD o

(S)-methyl 2-((S)-2-((((9H-fluoren-9-yl)methoxy)carbonyl)amino(methylthio)butanamido)propanoate (3i)

White solid; Yield 88 %; M.p. 155-158 °C; [a]p® = +46.31 (c 1.0, CH3OH); 'H NMR (400
MHz, DMSO-dg) & 8.39 (d, J = 8Hz, 1H), 7.89 (d, J = 8Hz, 2H), 7.73 (t, J = 4Hz, 2H), 7.58 (d, J
= 8Hz, 1H), 7.44-7.31 (m, 4H), 4.28-4.19 (m, 4H), 4.14-4.09 (m, 1H), 3.61 (s, 3H), 2.47 (d, J =
8Hz, 2H), 2.05 (s, 3H), 1.92-1.78 (m, 2H), 1.28 (d, J = 8Hz, 3H); **C NMR (101 MHz, DMSO-
de) 8 172.9, 171.4, 155.8, 143.8, 143.7, 140.6, 127.6, 127.0, 125.3, 120.1, 65.5, 53.4, 51.8, 47.5,
46.6, 31.7, 29.4, 16.7, 14.6; HRMS (ESI-TOF) m/z: [M+H]* Calcd for C24H2oN20sS 457.1719,
found 457.1789.

Ph

Ph\’/Ph
S
H (0]
F N N
Moc~N \.)kOEt
H :
o PN

(S)-ethyl  2-((R)-2-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)-3-(tritylthio)propanamido)-3-
methylbutanoate (3j)

White solid; Yield 88 %; M.p. 110-132 °C; [a]p® = +219.28 (¢ 1.0, CH30H); H NMR (400
MHz, DMSO-de) 8 7.99 (d, J = 8Hz, 1H), 7.89 (d, J = 4Hz, 2H), 7.72 (t, J = 8Hz, 2H), 7.42-7.22
(m, 20H), 4.30-4.17 (m, 4H), 4.08-3.95 (m, 3H), 2.41-2.33 (m, 2H), 2.03-1.95 (m, 1H), 1.05 (t, J
= 8Hz, 3H), 0.82 (t, J = 8Hz, 6H): 13C NMR (101 MHz, DMSO-ds) & 170.8, 170.2, 155.6, 144.2,
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143.7, 143.6, 140.6, 129.0, 128.0, 127.6, 127.0, 126.7, 125.3, 120.0, 65.7, 60.2, 57.4, 53.3, 46.5,
33.9, 29.8, 18.7, 18.0, 13.9; HRMS (ESI-TOF) m/z: [M+Na]" Calcd for CasHisN2NaOsS
735.2869, found 735.2848.

>

H O
Fmoc\N N\.)kOMe
H o § =
PN
(S)-methyl 2-((S)-2-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)-3-(4-(tert-

butoxy)phenyl)propanamido)-3-methylbutanoate (3k)

White solid; Yield 90%; M.p. 80.2-82.5 °C; [a]p®® = +13.77 (¢ 1.0, CHsOH); 'H NMR (400
MHz, DMSO-ds) & 8.24 (d, J = 8Hz, 1H), 7.87 (d, J = 8Hz, 2H), 7.66-7.61 (m, 3H), 7.40 (t, J =
8Hz, 2H), 7.32-7.21 (m, 4H), 6.82 (d, J = 8Hz, 2H), 4.39-4.34 (m, 1H), 4.22-4.08 (m, 4H), 3.63
(s, 3H), 2.92 (dd, J = 12Hz, J = 4Hz, 1H), 2.72 (dd, J = 12Hz, J = 12Hz, 1H), 2.09-2.01 (M, 1H),
1.19 (s, 9H), 0.89 (dd, J = 12Hz, J = 4Hz, 6H); 13C NMR(101 MHz, DMSO-ds) & 172.0, 171.8,
155.7, 153.3, 143.7, 140.6 (2), 132.5, 129.7, 127.5, 127.0, 125.3, 125.2, 123.2, 120.0, 77.5, 65.6,
57.3, 55.7, 51.6, 46.5, 36.7, 29.9, 28.4, 18.9, 18.2; HRMS (ESI-TOF) m/z:[M+H]* Calcd for
CasHaN20s 573.2965, found 573.2932.

(S)-methyl 2-((S)-2-(((benzyloxy)carbonyl)amino)-3-phenylpropanamido)propanoate (3I)

White solid; Yield 93%; M.p. 126-128 °C; [0]p?® = -47.79 (¢ 1.0, CH30H); *H NMR (400 MHz,
DMSO-ds) & 8.52 (d, J = 8Hz, 1H), 7.51 (d, J = 8Hz, 1H), 7.34-7.20 (m, 10H), 4.92 (s, 2H),
4.33-4.25 (m, 2H), 3.62 (s, 3H), 3.00 (dd, J = 8Hz, J = 4Hz, 1H), 2.71 (dd, J = 12Hz, J = 12Hz,
1H), 1.31 (d, J = 8Hz, 3H); 3C NMR (101 MHz, DMSO-dg) & 172.9, 171.6, 155.8, 138.0, 136.9,
129.1,128.2, 128.0, 127.6, 127.4, 126.2, 65.1, 55.7, 51.8, 47.5, 37.3, 16.8; IR (cm™): 2950, 1742,
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1650, 1536, 1257, 745, 696; HRMS (ESI-TOF) m/z: [M+H]" Calcd for C21H2sN20s 385.1763,

found 385.1760.
©\ e}

> H
Cbz\H/\gNgkOMe

(S)-methyl 2-((R)-2-(((benzyloxy)carbonyl)amino)-3-phenylpropanamido)propanoate (31*)

White solid; Yield 92%: M.p. 132-135 “C: [a]o? = +60.22 (¢ 1.0, CHsOH); *H NMR (400 MHz,
DMSO-d;) & 8.42 (d, J = 8Hz, 1H), 7.45 (d, J = 12Hz, 1H), 7.34-7.18 (m, 10H), 4.95 (d, J = 4Hz,
2H), 4.34-4.24 (m, 2H), 3.63 (s, 3H), 2.95 (dd, J = 12Hz, J = 4Hz, 1H), 2.76 (t, J = 12Hz, 1H),
1.23 (d, J = 8Hz, 3H); *C NMR (101 MHz, DMSO-d.) & 172.8, 171.2, 155.6, 137.8, 137.0,
129.2, 128.2, 127.9, 127.6, 127.3, 126.2, 66.1, 55.8, 51.8, 47.5, 37.8, 17.1; HRMS (ESI-TOF)
m/z: [M+H]" Calcd for C21H2sN20s 385.1763, found 385.1759.

H (@]
Boc . N .
oc N \:)J\O’Pr

H o
(S)-isopropyl 2-((S)-2-((tert-butoxycarbonyl)amino)-3-phenylpropanamido)propanoate (3m)

White solid; Yield %; M.p. 98-102 °C; [a]o? = -224.80 (c 1.0, CH30H); *H NMR (400 MHz,
DMSO-de): & 8.32 (d, J = 4Hz, 1H), 7.28-7.17 (m, 5H), 6.85 (d, J = 8Hz, 1H), 4.92-4.85 (m,
1H), 4.25-4.16 (m, 2H), 2.98 (dd, J = 12Hz, J = 4Hz, 1H), 2.71 (dd, J = 16Hz, J = 8Hz, 1H),
1.28 (s, 9H), 1.19 (dd, J = 12Hz, J = 8Hz, 9H); 3C NMR (101 MHz, DMSO-ds): 171.9, 171.7,
155.2, 138.3, 129.1, 127.9, 126.1, 77.8, 67.7, 55.3, 47.8, 37.3, 28.1, 21.4 (2), 16.8; HRMS (ESI-
TOF) m/z : [M+Na]* Calcd for C2oH3N2NaOs 401.2052, found 401.2042.
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Cbz\H N\_.)kO’IPr

o =

(S)-benzyl 3-(((benzyloxy)carbonyl)amino)-4-(((S)-1-isopropoxy-1-oxopropan-2-yl)amino)-4-
oxobutanoate (3n)

White solid; Yield 90%; M.p. 98-105 °C; [a]p?® = -60.77 (¢ 1.0, CH3OH); *H NMR (400 MHz,
DMSO-ds) & 8.33 (d, J = 4Hz, 1H), 7.58 (d, J = 8Hz, 1H), 7.38-7.29 (m, 10H), 5.10 (d, J = 4Hz,
2H), 5.02 (s, 2H), 4.89-4.83 (m, 1H), 4.51-4.45 (m, 1H), 4.20-4.13 (m, 1H), 2.78 (dd, J = 16Hz,
J =4Hz, 1H), 2.62 (dd, J = 20Hz, J = 8Hz, 1H), 1.25 (d, J = 8Hz, 3H), 1.16 (t, J = 4Hz, 6H); 3C
NMR (101 MHz, DMSO-ds) & 171.8, 170.5, 169.8, 155.7, 136.8, 136.0, 128.3, 128.3, 127.9,
127.7,127.6, 67.8, 65.6, 65.4, 50.9, 47.9, 36.3, 21.4, 21.3, 16.6; HRMS (ESI-TOF) m/z: [M+H]*
Calcd for CasH31N207 471.2131, found 471.2118.

(0] (@)
tBu”

H
Fmoc. N
\)kOMe

(S)-tert-butyl 4-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)-5-(((S)-1-methoxy-1-oxo-

phenylpropan-2-yl)amino)-5-oxopentanoate (30)

White solid; Yield 83%; M.p. 85-109 °C; [0]p® = -153.60 (¢ 1.0, CHsOH); *H NMR (400 MHz,
DMSO-ds) & 8.33 (d, J = 8Hz, 1H), 7.89 (d, J = 8Hz, 2H), 7.72 (t, J = 8Hz, 2H), 7.49-7.40 (m,
3H), 7.34-7.18 (m, 7H), 4.47 (dd, J = 12Hz, J = 8Hz, 1H), 4.30-4.18 (m, 3H), 4.04 (dd, J =
16Hz, J = 8Hz, 1H), 3.58 (s, 3H), 3.02 (dd, J = 16Hz, J = 4Hz, 1H), 2.94 (dd, J = 16Hz, J = 8Hz,
1H), 2.19 (t, J = 8Hz, 2H), 1.87-1.78 (m, 1H), 1.75-1.65 (m, 1H), 1.39 (s, 9H); 3C NMR (101
MHz, DMSO-dg) § 171.7, 171.6, 171.4, 155.7, 143.8, 143.7, 140.6, 136.9, 129.0, 128.1, 127.6,
127.0, 126.5, 125.2, 120.0, 79.6, 65.6, 53.5, 51.8, 46.6, 40.1, 36.4, 31.1, 27.7, 27.3; IR (cm™):
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2977, 1730, 1693, 1645, 1530, 1204, 1153, 1083, 737, 697; HRMS (ESI-TOF) m/z: [M+Na]*
Calcd for CzsH3sN2NaO7 609.2577, found 609.2508.

N__o
Trt”
L0
F “ N
moc~y \.)J\OMe
H H
O PN

(S)-methyl 2-((S)-2-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)-5-oxo-5-
(tritylamino)pentanamido)-3-methylbutanoate (3p)

White solid; Yield 87%; M.p. 102-106 °C; [a]p®® = +224.60 (c 1.0, CH3OH); *H NMR (400
MHz, DMSO-ds) & 8.58 (s, 1H), 8.05 (d, J = 8.2 Hz, 1H), 7.90 (d, J = 7.5 Hz, 2H), 7.73 (d, J =
7.4 Hz, 2H), 7.48 — 7.38 (m, 3H), 7.35 — 7.16 (m, 18H), 4.31 — 4.15 (m, 4H), 4.10 - 4.04 (m, 1H),
3.60 (s, 3H), 2.46 — 2.35 (m, 1H), 2.34 — 2.25 (m, 1H), 2.08 — 1.98 (m, 1H), 1.86 — 1.79 (m, 1H),
1.72 — 1.64 (m, 1H), 0.85 (dd, J = 6.7, 4.4 Hz, 7H). °C NMR (101 MHz, DMSO-ds) § 172.5,
172.4, 171.9, 156.3, 145.3, 144.2 (2), 141.1, 128.9, 128.1, 127.9, 127.5, 126.8, 125.7, 120.6,
69.6, 66.0, 57.7, 54.4, 52.1, 47.1, 33.3, 30.3, 28.4, 19.3, 18.5; HRMS (ESI-TOF) m/z: [M+H]*
Calcd for CasHasN3Oes 724.3387, found 724.3328.

NN
Pbf~ 1
NH
4 O
Fmoc.. N
moc~n \.)kOEt
HoDo:

(S)-ethyl 2-((S)-2-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)-5-(3-((2,2,4,6,7-pentamethyl-
2,3-dihydrobenzofuran-5-yl)sulfonyl)guanidino)pentanamido)propanoate (3q)

White solid; Yield 81%; M.p. 84-96°C; [0]p?® = -25.48 (¢ 1.0, CH3OH); *H NMR (400 MHz,
DMSO-ds) 5 9.37 (s, 1H), 7.90 (d, J = 7.5 Hz, 1H), 7.69 (dd, J = 23.1, 7.5 Hz, 4H), 7.44 — 7.32
(m, 5H), 4.44 — 4.16 (m, 6H), 4.07 — 3.94 (m, 2H), 3.62 — 3.55 (m, 1H), 3.00 (s, 3H), 2.55 (s,
1H), 2.48 (s, 3H), 2.44 (s, 3H), 2.03 (s, 6H), 1.93 — 1.65 (m, 5H), 1.42 (s, 6H), 1.29 — 1.12 (m,
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3H). 13C NMR (101 MHz, DMSO-ds) & 176.1, 158.7, 156.5, 154.4, 1442 (2), 141.2, 138.4,
132.5, 128.1, 127.5, 125.6, 125.2, 120.6, 117.2, 87.2, 66.1, 60.2, 52.8, 47.0, 43.7, 42.7, 28.7,
25.2, 20.2, 19.3, 18.1, 12.7; HRMS (ESI-TOF) m/z: [M+H]" Calcd for CagHsoNsOsS 748.3380,
found 748.3332.

Boc\NH
h O
Fmoc\N N\:)J\OMe
H 5
(S)-methyl 2-((S)-2-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)-6-((tert-

butoxycarbonyl)amino)hexanamido)propanoate (3r)

White solid; Yield 88%; M.p. 103-110 °C; [a]o? = -52.60 (¢ 1.0, CHzOH); 'H NMR (400 MHz,
DMSO-ds) & 8.34 (d, J = 8Hz, 1H), 7.89 (d, J = 8Hz, 2H), 7.73 (dd, J = 8Hz, 2H), 7.47-7.30 (m,
6H), 4.28-4.20 (m, 4H), 4.03-3.97 (m, 1H), 3.61 (s, 3H), 2.91-2.85 (m, 2H), 1.64-1.51 (m, 4H),
1.36 (s, 9H), 1.28 (d, J = 8Hz, 3H), 1.22-1.10 (m, 2H); *C NMR (101 MHz, DMSO-ds) & 172.9,
171.9, 155.8, 155.5, 143.8, 143.7, 140.6, 127.6, 127.0, 125.3, 120.0, 77.3, 65.5, 54.1, 51.7, 47.4,
46.6, 31.6, 29.2, 28.2, 22.7, 16.8; HRMS (ESI-TOF) m/z:[M+H]* Calcd for CaHaoNsO7
554.2866, found 554.2823.

(5R,8R)-methyl 1-(9H-fluoren-9-y1)-8-isopropyl-5-methyl-3,6,9-trioxo-2-oxa-4,7,10-

triazadodecan-12-oate (6a)

White solid; Yield 92%; M.p. 188-192 °C; [a]o?® = -187.96 (c 1.0, CH3OH); 'H NMR (400
MHz, DMSO-ds) & 8.45 (s, 1H), 7.87 (dd, J = 18.5, 7.5 Hz, 3H), 7.72 (t, J = 6.9 Hz, 2H), 7.58 (d,
J=7.8Hz, 1H), 7.42 (t, J = 7.2 Hz, 2H), 7.36 (dd, J = 10.8, 4.3 Hz, 2H), 4.28 — 4.12 (m, 5H),
3.88 — 3.82 (m, 2H), 3.61 (s, 3H), 2.00 — 1.95 (m, 1H), 1.21 (d, J = 7.1 Hz, 3H), 0.88 — 0.83 (m,
6H). 23C NMR (101 MHz, DMSO-ds) 8 175.9, 171.8, 170.6, 143.0, 141.1, 139.8, 129.4, 127.7,
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121.8, 120.5, 110.2, 66.0, 57.7, 52.0, 50.7, 47.0, 31.3, 19.5, 18.3; IR (cm™): 3294, 1734, 1692,
1634, 1538, 736, 552; HRMS (ESI-TOF): m/z [M+H]" Calcd for C2sH32N30s 482.2291, found
482.2322.

Ph_
. o f o)
Boc \HJ\”/}( \<‘\0Me
o)
S\

(6R,9R,12R)-methyl 9-benzyl-2,2,6-trimethyl-12-(2-(methylthio)ethyl)-4,7,10-trioxo-3-oxa-
5,8,11-triazatridecan-13-oate (6b)

White solid; Yield 88%; M.p. 99-103 °C; [a]o®® = -29.06 (¢ 1.0, CHsOH): *H NMR (400 MHz,
DMSO-ds) & 8.41 (d, J = 4Hz, 1H), 7.79 (d, J = 8Hz, 1H), 7.26- 7.17 (m, 5H), 6.91 (d, J = 8Hz,
1H), 4.58— 4.50 (m, 1H), 4.42-4.36 (m, 1H), 3.88 (dd, J = 16Hz, J = 4Hz ,1H), 3.62 (s, 3H), 3.00
(dd, J = 16Hz, J = 8Hz, 1H), 2.81 (dd, J = 16Hz, J = 8Hz, 1H), 2.47— 2.38 (m, 2H), 2.03 (s, 3H),
1.98 — 1.86 (m, 2H), 1.36 (s, 9H), 1.07 (d, J = 8Hz, 3H); 13C NMR (101 MHz, DMSO-ds) &
172.3, 171.9, 171.0, 154.9, 137.4, 129.2, 127.9, 126.2, 78.0, 53.2, 51.9, 50.8, 49.8, 37.4, 30.5,
29.3, 28.1, 18.0, 14.5; HRMS (ESI-TOF): m/z [M+H]* Calcd for CosHssN3OsS 482.2325, found

482.2322.
_ \/
- e
@J)k““ f;ﬁ(

(5R,8R,11R,14S)-methyl 5-benzyl-11-isobutyl-14-isopropyl-8-methyl-3,6,9,12-tetraoxo-1-
phenyl-2-oxa-4,7,10,13-tetraazapentadecan-15-oate (6c)

White solid; Yield 90%; M.p. 182-194 °C; [a]o® = -113.72 (c 1.0, CHzOH); 'H NMR (400
MHz, DMSO-ds) & 8.20 (d, J = 7.3 Hz, 1H), 8.07 (d, J = 8.1 Hz, 1H), 7.95 (d, J = 8.1 Hz, 1H),
7.52 (d, J = 8.6 Hz, 1H), 7.40 — 7.12 (m, 10H), 4.93 (s, 1H), 4.44 — 4.24 (m, 3H), 4.20 - 4.13 (m,
2H), 3.62 (s, 1H), 3.00 (dd, J = 13.9, 3.3 Hz, 1H), 2.74 — 2.67 (m, 1H), 2.06 — 2.01 (m, 1H), 1.66
— 1.58 (m, 1H), 1.44 (dd, J = 14.6, 7.4 Hz, 1H), 1.22 (d, J = 7.0 Hz, 3H), 0.89 — 0.85 (m, 12H).
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13C NMR (101 MHz, DMSO-ds) § 172.7, 172.3, 171.7, 156.3, 138.6, 137.4, 129.8, 129.6, 128.7,
128.4, 128.4, 128.1, 127.8, 126.6, 65.6, 57.7, 56.4, 52.1, 51.2, 48.4, 41.2, 30.3, 24.5, 23.5, 22.6,
22.2,19.3, 18.6, 18.5; IR (cm™): 3285, 2962, 1742, 1697, 1634, 1537, 696, 454; HRMS (ESI-
TOF): m/z [M+H]" Calcd for C32H4sN4O7 597.3288, found 597.3283.

b, T
y O 0

: H :
_N “__N “__OM
T ™

(6R,9R,12R,15R)-methyl 6-benzyl-15-(4-(benzyloxy)benzyl)-9-isobutyl-2,2,12-trimethyI-
4,7,10,13-tetraoxo-3-0xa-5,8,11,14-tetraazahexadecan-16-oate (6d)

White solid; Yield 84%; M.p. 189-196 °C; [o]p®® = + 25.31 (¢ 1.0, CH3OH); *H NMR (400
MHz, DMSO-ds) & 8.29 (d, J = 8Hz, 1H), 8.07 (d, J = 8Hz, 1H), 7.99 (d, J = 8Hz, 1H), 7.43—-
7.11 (m, 12H), 6.92 (dd, J = 16Hz, J = 8Hz, 3H), 5.04 (s, 2H), 4.40-4.24 (m, 3H), 4.18-4.12 (m,
1H), 3.54 (s, 3H), 2.98-2.84 (m, 3H), 2.71 (dd, J = 12Hz, J = 12Hz, 1H), 1.64-1.57 (m, 1H),
1.44 (d, J = 4Hz, 2H), 1.28 (s, 9H), 1.18 (d, J = 4Hz, 3H), 0.84 (dd, J = 12Hz, J = 8Hz, 6H); °C
NMR (101 MHz, DMSO-ds) & 172.1, 171.7, 171.4 (2), 157.0, 155.2, 138.2, 137.1, 130.1, 129.1,
129.0, 128.3, 127.9, 127.7, 127.6, 126.0, 114.5, 78.0, 69.0, 55.7, 53.8, 51.7, 50.7, 47.8, 40.9,
37.1, 35.7, 28.0, 23.9, 23.1, 21.5, 18.1; HRMS (ESI-TOF): m/z [M+Na]* Calcd for
CaoHs2NsNaOs 739.3683, found 739.3678.
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Procedure for synthesis of amides:

o AITF (1.0 equiv) 7o
DIPEA (1.0 equiv) ' N2
R“JJ\OH +  HN-R? > R“l\kN)‘B
rt, 2-3 h “H }
7 8 9

AITF (1.0 equiv) was added to a stirred solution of carboxylic acid/N*-protected amino acid 7
(1.0 equiv) and DIPEA (1.0 equiv) in CH3CN (3 mL) at room temperature. Then the reaction
mixture was stirred for 20 min and amine (1.2 equiv) was added and the reaction mixture was
stirred for 2.0 h at room temperature. The progress of the reaction was monitored by TLC.
Thereafter, the reaction mixture was concentrated using rotary evaporator and then diluted with
15 mL of ethyl acetate and washed with 5% HCI (10 mL x 2) 5% Na,COs (10 mL x 2), saturated
NaCl solution and dried over anhydrous Na>SOas. The solvent was removed in vacuo, and the
resulting crude product was purified by silica gel column chromatography using the mixture of

hexane and ethyl acetate as eluents to afford 9.

(0

Joane

White solid; Yield 95%; M.p. 38-46 °C; *H NMR (400 MHz, DMSO-ds) & 9.14 (t, J = 8Hz, 1H),
7.93-7.90 (m, 2H), 7.57-7.54 (m, 2H), 7.35-7.22 (m, 5H), 4.48 (d, J = 4Hz, 2H); 13C NMR (101
MHz, DMSO-ds) & 165.1, 139.4, 136.0, 133.0, 129.1, 128.3, 128.2, 127.2, 126.7, 42.6; IR (cm™)
3311, 3029, 1637, 1549, 761, 523; HRMS (ESI-TOF): m/z [M+H]* Calcd for Ci4H13CINO
246.0686, found 246.0677.

N-benzyl-4-chlorobenzamide (9a)
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4-methoxy-N-phenylbenzamide (9b)

White solid; Yield 90%; M.p. 170-172 °C; *H NMR (400 MHz, DMSO-ds) & 10.10 (s, 1H), 7.98-
7.95 (m, 2H), 7.77 (d, J = 8Hz, 2H), 7.34 (dd, J = 8Hz, J = 8Hz, 2H), 7.10-7.04 (m, 3H), 3.84 (s,
3H); 3C NMR (101 MHz, DMSO-ds) § 164.8, 161.8, 139.3, 129.5, 128.5, 126.9, 123.3, 120.3,
113.5, 55.3; IR (cm™) 3335, 3015, 1653, 1594, 750, 578; HRMS (ESI-TOF): m/z [M+Na]* Calcd
for C14H13NNaO, 250.0844, found 250.0823.

? O
N
Q*H
O,N

Yellow solid; Yield 84%; M.p. 207-210 °C; *H NMR (400 MHz, DMSO-dg) & 10.57 (s, 1H),
8.37 (t, J = 8Hz, 2H), 8.18 (d, J = 8Hz, 2H), 7.78 (d, J = 8Hz, 2H), 7.38 (t, J = 8Hz, 2H), 7.14 (t,
J = 8Hz, 1H); 13C NMR (101 MHz, DMSO-ds) & 163.8, 149.1, 140.6, 138.6, 129.1, 128.7, 124.1,
123.5, 120.4; IR (cm™) 3320, 3083, 1650, 1515, 757, 585; HRMS (ESI-TOF): m/z [M+H]*
Calcd for C13H11N203 243.0770, found 243.0770.

4-nitro-N-phenylbenzamide (9c)

Br

Iz

NO,
N-(4-bromo-3-methylphenyl)-3-nitrobenzamide (9d)

Pale Yellow solid; Yield 86%; M.p. 177-181°C; *H NMR (400 MHz, DMSO-ds) § 10.53-10.45
(m, 1H), 8.81 (d, J = 1.8 Hz, 1H), 8.37 (d, J = 7.7 Hz, 2H), 7.80-7.70 (m, 2H), 7.54-7.41 (m,
2H), 2.34 (s, 3H); 3C NMR (101 MHz, DMSO-ds) & 163.6, 148.1, 138.5, 137.7, 136.4, 134.4,
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132.4, 130.3, 126.4, 123.2, 122.8, 120.2, 118.9, 23.1; HRMS (ESI-TOF): m/z [M+H]" Calcd for
C14H12BrN203 335.0031, found 335.0026.

/| H F
o N
o]
N-(2-fluorophenyl)furan-2-carboxamide (9e)

White solid; Yield 92%; M.p. 76-79 °C; *H NMR (400 MHz, DMSO-ds) & 9.95 (s, 1H), 7.94 (dd,
J = 4Hz, 1H), 7.62-7.58 (m, 1H), 7.34-7.19 (m, 4H), 6.70 (dd, J = 4Hz, J = 4Hz, 1H); 3C NMR
(101 MHz, DMSO-de) 6 156.8, 156.2, 154.4, 147.1, 145.8, 126.9 (4), 124.9, 124.8, 124.3, 124.2,
115.8, 115.6, 114.9, 112.1; IR (cm™) 3425, 3142, 1672, 1535, 769, 581; HRMS (ESI-TOF): m/z
[M+H]* Calcd for C11HoFNO> 206.0617, found 206.0612.

2,0

N-phenylbutyramide (9f)

White solid; Yield 91%; M.p. 93-95 °C; 'H NMR (400 MHz, DMSO-de) & 9.85 (s, 1H), 7.59 (t, J
= 8Hz, 2H), 7.29-7.25 (m, 2H), 7.03-6.99 (m, 1H), 2.27 (t, J = 8Hz, 2H), 1.65-1.56 (m, 2H), 0.91
(t, J = 8Hz, 3H); 3C NMR (101 MHz, DMSO-ds) § 171.0, 139.3, 128.6, 122.8, 118.9, 38.2, 18.5,
13.6; HRMS (ESI-TOF): m/z [M+H]* Calcd for C1oH14NO 164.1075, found 164.1062.

Ak

N-(tert-butyl)-2-phenylacetamide (99)

White solid; Yield 92%; M.p. 106-109 °C; *H NMR (400 MHz, DMSO-ds) & 7.65 (s, 1H), 7.32 —
7.19 (m, 5H), 3.36 (s, 2H), 1.26 (s, 9H); 23C NMR (101 MHz, DMSO-ds) 5 169.5, 136.9, 128.8,
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128.0, 126.0, 49.9, 43.0, 28.4; HRMS (ESI-TOF): m/z [M+H]" Calcd for C12H1sNO 192.1388,
found 192.1382.

(E)-3-(4-hydroxyphenyl)-N-(4-methoxyphenyl)acrylamide (9h)

Pale Yellow solid; Yield 87%; M.p. 189-191 °C; *H NMR (400 MHz, DMSO-dg) § 9.92 (s, 1H),
9.87 (s, 1H), 7.60 (d, J = 8Hz, 2H), 7.45 (dd, J = 16Hz, 3H), 6.89 (dd, J = 8Hz, J = 4Hz, 2H),
6.82 (d, J = 8Hz, 2H), 6.58 (d, J = 16Hz, 1H), 3.73 (s, 3H); *C NMR (101 MHz, DMSO-d¢) §
163.5, 159.0, 155.1, 139.7, 132.6, 129.3, 125.8, 120.5, 118.7, 115.8, 113.8, 55.1; HRMS (ESI-
TOF): m/z [M+H]" Calcd for C16H1sNO3 270.1130, found 270.1120.

C\II
O

(9H-fluoren-9-yl)methyl (S)-(3-methyl-1-oxo0-1-(phenylamino)butan-2-yl)carbamate (9i)

White solid; Yield 91%; M.p. 230-234 °C; [a]o®® = -47.53 (c 1.0, CH30H); 'H NMR (400 MHz,
DMSO-ds): & 10.02 (s, 1H), 7.88 (d, J = 8Hz, 2H), 7.75 (t, J = 8Hz, 2H), 7.60 (t, J = 8Hz, 3H),
7.43-7.39 (m, 2H), 7.33-7.28 (m, 4H), 7.05 (t, J = 8Hz, 1H), 4.29-4.20 (m, 3H), 3.99 (t, J =
8Hz,1H), 2.08-1.99 (m, 1H), 0.93 (t, J = 8Hz, 6H); 3C NMR (101 MHz, DMSO-dg): 5170.4,
156.2, 143.8, 143.7, 140.6, 138.7, 128.7, 127.6, 127.0. 125.3 (2), 120.0, 119.2, 65.7, 61.0, 46.6,
30.3, 19.1, 18.5; IR (cm™) 3286, 3064, 2960, 1694, 1246, 737, 533; HRMS (ESI-TOF): m/z
[M+H]* Calcd for C26H27N203 415.2022, found 415.2021.
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(9H-fluoren-9-yl)methyl (S)-(1-((3,4-dimethylphenyl)amino)-4-methyl-1-oxopentan-2-
yl)carbamate (9j)

White solid; Yield 87%; M.p. 150-154 °C; [a]o® = -79.73(c 1.0, CHsOH); 'H NMR (400 MHz,
DMSO-ds) & 9.81 (s, 1H), 7.89 (d, J = 8Hz, 2H), 7.73 (d, J = 4Hz, 2H), 7.58 (d, J = 8Hz, 1H),
7.41-7.32 (m, 6H), 7.04 (d, J = 8Hz, 1H),4.30-4.20 (m,4H), 2.17 (d, J = 8Hz, 6H), 1.68-1.55 (m,
2H), 1.49-1.42 (m, 1H), 0.90 (t, J = 4Hz, 6H) *C NMR (101 MHz, DMSO-ds) 5 171.1.155.9,
143.8, 143.7, 140.7, 136.6, 136.1, 130.9, 129.4, 127.6, 127.0, 125.2, 120.5, 120.0, 116.8, 65.5,
53.7, 46.6, 40.6, 24.2, 22.9, 21.4, 19.5, 18.7; IR (cm™) 3292, 3065, 2956, 1684, 1284, 737, 680;
HRMS (ESI-TOF): m/z [M+H]* Calcd for CaoHasN2Os 457.2491, found 457.2487.

H
Cbz . N\/©

N
H o
(S)-benzyl (1-(benzylamino)-1-oxo-3-phenylpropan-2-yl)carbamate (9K)

White solid; Yield 90%; M.p. 146-150 °C; [a]o? = + 2.38 (c 1.0, CH30H); H NMR (400 MHz,
DMSO-ds) & 8.43 (t, J = 8Hz, 1H), 7.52 (d, J = 8Hz, 1H), 7.34-7.17 (m, 15H), 4.95 (s, 2H), 7.31-
7.25 (m, 3H), 3.00 (dd, J = 12Hz, J = 4Hz, 1H), 2.79 (dd, J = 12Hz, J = 12Hz, 1H); *C NMR
(101 MHz, CDCl3) 8 171.3, 155.8, 139.1, 138.0, 137.0, 129.1, 128.2 (2), 128.0, 127.6, 127.4,
127.0, 126.6, 126.2, 65.2, 56.3, 42.0, 37.6; HRMS (ESI-TOF): m/z [M+Na]* Calcd for
CaaH2aN2NaOs 411.1685, found 411.1692.

ZI

Fmoc.

0 =
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(9H-fluoren-9-yl)methyl ((2S,3R)-3-methyl-1-ox0-1-(pyridin-2-ylamino)pentan-2-yl)carbamate
©n

White solid; Yield 87 %; M.p. 150-153 °C; [o]p® = -30.81 (¢ 1.0, CH30OH); *H NMR (400 MHz,
DMSO-ds) 6 10.44 (s, 1H), 8.32 (d, J = 4Hz, 1H), 8.09 (d, J = 8Hz, 1H), 7.88 (d, J = 8Hz, 2H),
7.80-7.72 (m, 3H), 7.60 (d, J = 12Hz, 1H), 7.40 (dd, J = 8Hz, J = 8Hz, 2H), 7.30 (dd, J = 16Hz, J
= 4Hz, 2H), 7.11 (t, J = 8Hz, 1H), 4.30-4.19 (m, 4H), 1.86-1.80 (m, 1H), 1.53-1.46 (m, 1H),
1.24-1.15 (m, 1H), 0.89-0.82 (m, 6H); *C NMR (101 MHz, DMSO-dg) § 171.5, 156.1, 151.6,
147.9, 143.7, 140.6, 138.1, 127.6, 127.0, 125.2, 120.0, 119.5, 113.5, 65.6, 59.7, 46.6, 36.1, 24.4,
15.2, 10.7; IR (cm™) 3253, 3206, 2964, 1725, 1298, 780, 534; HRMS (ESI-TOF): m/z [M+H]*
Calcd for CosH2sN303 430.2131, found 430.2126.

BocN _
H\/@
N
FmocHN
o]
(S)-tert-butyl 3-(2-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)-3-(benzylamino)-3-

oxopropyl)-1H-indole-1-carboxylate (9m)

White solid; Yield 90%; M.p. 153-155 °C; [a]o® = -84.04 (c 1.0, CH30H); 'H NMR (400 MHz,
DMSO-dg) & 8.64 (t, J = 4Hz, 1H), 8.04 (d, J = 8Hz, 1H), 7.87-7.76 (m, 4H), 7.62 (dd, J = 12Hz,
J = 4Hz, 2H), 7.39-7.17 (m, 12H), 4.45-4.38 (m, 1H), 4.31 (brs, 2H), 4.23-4.10 (m, 3H), 3.13
(dd, J = 16Hz, J = 4Hz, 1H), 3.00 (dd, J = 12Hz, J = 12Hz, 1H), 1.56 (s, 9H); *C NMR (101
MHz, DMSO-ds) & 171.3, 155.8, 149.0, 143.7, 143.6, 140.6 (2), 139.1, 134.6, 130.2, 128.1,
127.5, 127.0, 126.6, 125.3, 125.2, 124.2, 124.1, 122.4, 120.0, 119.5, 116.7, 114.6, 83.4, 65.7,
54.6, 46.5, 42.1, 27.6, 27.4; HRMS (ESI-TOF): m/z [M+H]* Calcd for CasH3sN3Os 616.2811,
found 616.2769.
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OEt

Iz

Br
(S)-ethyl 2-(3-bromobenzamido)-2-phenylacetate (9n)

White solid; Yield 86%; M.p. 98-102 °C; [a]o? = + 47.50 (¢ 1.0, CHsOH); 'H NMR (400 MHz,
DMSO-ds) & 9.29 (d, J = 4Hz, 1H), 8.12 (s, 1H), 7.91 (d, J = 8Hz, 1H), 7.77-7.74 (m, 1H), 7.48-
7.37 (m, 6H), 5.62 (d, J = 8Hz, 1H), 4.18-4.10 (m, 2H), 1.16-1.17 (m, 3H): *C NMR (101 MHz,
DMSO-ds) § 170.3, 165.0, 135.9, 135.6, 134.2, 130.5, 130.2, 128.5, 128.4, 128.2, 127.7, 126.9,
121.5, 60.9, 57.1, 13.9; HRMS (ESI-TOF): m/z [M+Na]* Calcd for C17H1sBrNNaO3 384.0211,

found 384.0206.
o
/@)J\n OMe
MeO ©

(S)-methyl 2-(4-methoxybenzamido)-3-methylbutanoate (90)

White solid; Yield 86%; M.p. 100.7-101.1 °C; [a]o?® = -2.49 (c 1.0, CH3OH); *H NMR (400
MHz, CDCl3) & 7.78-7.75 (m, 2H), 6.94-6.90 (m, 2H), 6.52 (d, J = 8Hz, 1H), 4.76 (dd, J = 8Hz,
J = 4Hz, 1H), 3.84 (s, 3H), 3.76 (s, 3H), 2.29-2.21 (m, 1H), 0.98 (dd, J = 8Hz, J = 8Hz, 6H); 1*C
NMR (101 MHz, CDCls) § 172.9, 166.8, 162.4, 128.9, 126.4, 113.8, 57.4, 55.5, 52.3, 31.7, 19.0,
18.0; HRMS (ESI-TOF): m/z [M+Na]* Calcd for C1sH1sNNaO4 288.1212, found 288.1200.

O
OM
/@)LH e
O
F

(S)-methyl 2-(4-fluorobenzamido)-4-methylpentanoate (9p)
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White solid; M.p. 97-100°C; [a]o® = -18.57 (¢ 1.0, CHzOH); 'H NMR (400 MHz, DMSO-de) &
8.76 (d, J = 7.6 Hz, 1H), 7.97 (dd, J = 8.2, 5.8 Hz, 2H), 7.31 (t, J = 8.5 Hz, 2H), 4.53-4.48 (m,
1H), 3.65 (s, 3H), 1.82-1.75 (m, 1H), 1.72-1.66 (m, 1H), 1.61-1.54 (m, 1H), 0.90 (dd, J = 18.2,
6.5 Hz, 6H); 23C NMR (101 MHz, DMSO-ds) & 173.5, 166.0, 165.7, 163.2, 130.6, 130.5, 115.7,
115.5, 52.3, 51.4, 39.6, 24.9, 23.2, 21.5; IR (cm'Y) 3276, 3076, 2957, 1745, 1273, 766, 503;
HRMS (ESI-TOF): m/z [M+H]* Calcd for C14H1sFNO3 268.1349, found 268.1345.

(o]
H OMe
0]

(S)-methyl 2-benzamido-4-methylpentanoate (9q)

White solid; Yield 89%; M.p. 102-104 °C; [a]o? = -18.08 (¢ 1.0, CHsOH); 'H NMR (400 MHz,
DMSO-ds) & 8.70 (d, J = 8Hz, 1H), 7.89-7.87 (m, 2H), 7.57-7.46 (m, 3H), 4.53-4.48 (m, 1H),
3.64 (s, 3H), 1.83-1.76 (m, 1H), 1.73-1.66 (m, 1H), 1.61-1.54 (m, 1H), 0.90 (dd, J = 16Hz, J =
8Hz, 6H); 3C NMR (101 MHz, DMSO-ds) & 173.0, 166.5, 133.7, 131.4, 128.2, 127.4, 51.8,
50.9, 39.2, 24.4, 22.8, 21.1; HRMS (ESI-TOF): m/z [M+H]" Calcd for C14H20NO3 250.1443,

found 250.1429.
Ph
r
Cbz\N N__Ph
H o

(S)-benzyl (1-(dibenzylamino)-1-oxopropan-2-yl)carbamate (11a)

White solid; Yield 88%; M.p. 82-88 °C; [a]o® = -69.44 (c 1.0, CH3OH); H NMR (400 MHz,
DMSO-ds) & 7.72 (d, J = 8Hz, 1H), 7.39-7.15 (m, 15H), 5.03 (s, 2H), 4.65-4.48 (m, 4H), 4.29 (d,
J = 16Hz, 1H), 1.20 (d, J = 4Hz, 3H); 13C NMR (101 MHz, DMSO-ds) 5 173.0, 155.8, 137.3,
137.0, 136.9, 128.6, 128.4, 128.3, 128.0, 127.7, 127.6, 127.3 (2), 126.9, 65.3, 49.4, 47.7, 46.7,
17.5; IR (cm) 3290, 2982, 1716, 1645, 729, 578; HRMS (ESI-TOF): m/z [M+H]* Calcd for
CasH27N203 403.2022 , found 403.2027.
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(S)-tert-butyl (2-(methyl(phenyl)amino)-2-oxo-1-phenylethyl)carbamate (11b)

Gel; Yield 86%; [a]p®® = + 164.13 (¢ 1.0, CH30H); *H NMR (400 MHz, DMSO-ds) & 7.38 (d, J
= 4Hz, 2H), 7.21 (dd, J = 28Hz, J = 52Hz, 7H), 6.88 (d, J = 4Hz, 2H), 5.21 (d, J = 8Hz, 1H),
3.15 (s, 3H), 1.35 (s, 9H); 3C NMR (101 MHz, DMSO-ds) & 169.7, 154.7, 142.4, 137.2, 129.4,
128.1, 127.8, 127.6, 78.2, 55.1, 37.4, 28.1; HRMS (ESI-TOF): m/z [M+Na]* Calcd for
C20H24N2Na03 363.1685, found 363.1654.

Fmoc . O
N
o

H

(S)-(9H-fluoren-9-yl)methyl (1-oxo-3-phenyl-1-(piperidin-1-yl)propan-2-yl)carbamate (11c)

White solid; Yield 81%; M.p. 99-105°C; [a]po®® = -137.64 (c 1.0, CH30H); *H NMR (400 MHz,
DMSO-dg) & 7.89 (d, J = 8Hz, 1H), 7.68 (dd, J = 8Hz, J = 4Hz, 2H), 7.41 (t, J = 8Hz, 2H), 7.34-
7.19 (m, 9H), 4.63 (dd, J = 12Hz, J = 8Hz, 1H), 4.19-4.13 (m, 3H), 2.90 (dd, J = 12Hz, J = 8Hz,
1H), 2.82 (dd, J = 16Hz, J = 8Hz, 1H), 1.50-1.33 (m, 6H), 1.26-1.10 (m, 4H); **C NMR (101
MHz, DMSO-dg) 5 169.1, 155.6, 143.7, 140.6, 137.7, 129.3, 128.0, 127.6, 127.0, 126.3, 125.3,
120.0, 65.6, 51.7, 46.5, 45.8, 42.4, 37.5, 25.7, 25.2, 23.9; IR (cm™) 3259, 2932, 1713, 1623, 757,
540; HRMS (ESI-TOF): m/z [M+Na]* Calcd for C2gHsoN2NaO3 477.2154 , found 477.2078.

o)
O
N,N-diethylbenzamide (11d)

Colorless oil; Yield 91%; *H NMR (400 MHz, DMSO-ds) & 7.45-7.33 (m, 5H), 3.46 (s, 2H),
3.17 (s, 2H), 1.08 (d, J = 41.7 Hz, 6H); 13C NMR (101 MHz, DMSO-de) & 170.4, 137.7, 129.3,
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128.7, 126.4, 43.2, 39.1, 14.4, 13.2; HRMS (ESI-TOF): m/z [M+H]* Calcd for
C11H1sNO178.1232 , found 178.1238.

o)
N7
Cl K
4-chloro-N,N-diethylbenzamide (11e)

Colourless oil; Yield 90%; *H NMR (400 MHz, DMSO-dg) & 7.48-7.45 (m, 1H), 7.38-7.36 (m,
1H), 3.41 (s, 2H), 3.16 (s, 2H), 1.08 (d, J = 21.0 Hz, 3H); 3C NMR (101 MHz, DMSO-ds) &
168.8, 136.0, 133.6, 128.3, 128.0, 42.7, 38.7, 13.8, 12.7; HRMS (ESI-TOF): m/z [M+Na]" Calcd
for C11H14CINNa0234.0662, found 234.0657.

Procedure for synthesis of esters:

o AITF (1.0 equiv) o
DIPEA (1.0 equiv) N
RJLOH +  HO-R? > RAFO’\R
ft, 3-4 h
7 12 13

AITF (1.0 equiv) was added to a stirred solution of carboxylic acid/N“-protected amino acid 7
(1.0 equiv) and DIPEA (1.0 equiv) in CH3sCN (3 mL) at room temperature. Then the reaction
mixture was stirred for 20 min and alcohol (1.2 equiv) was added and the reaction mixture was
stirred for 3.0 h at room temperature. The progress of the reaction was monitored by TLC at
room temperature. Thereafter, the reaction mixture was concentrated using rotary evaporator and
then diluted with 15 mL of ethyl acetate and washed with 5% HCI (10 mL x 2) 5% Na>COs (10
mL x 2), saturated NaCl solution and dried over anhydrous Na>SQO4. The solvent was removed in
vacuo, and the resulting crude product was purified by silica gel column chromatography using

the mixture of hexane and ethyl acetate as eluents to afford 13.
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N
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(S)-phenyl 2-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)propanoate (13a)

White solid; Yield 87%; M.p. 135-139 °C; [a]p?® = + 61.04 (c 1.0, CH3OH); *H NMR (400 MHz,
DMSO-ds) & 8.02 (d, J = 4Hz, 1H), 7.89 (d, J = 8Hz, 2H), 7.72 (dd, J = 8Hz, J = 4Hz, 2H), 7.44
-7.25 (m, 8H), 7.09 (d, J = 8Hz, 1H), 4.41-4.23 (m, 4H), 1.44 (d, J = 8Hz, 3H); **C NMR (101
MHz, DMSO-ds) 5 171.8, 155.9, 150.4, 143.7 (2), 140.7, 129.5, 127.6, 127.0, 125.9, 125.1 (2),
121.5, 120.1, 65.6, 49.5, 46.5, 16.7; IR (cm™) 2928, 1762, 1531, 1450, 1302, 1260, 1161, 1064,
757, 690; HRMS (ESI-TOF): m/z [M+Na]" Calcd for C24H2:NNaO4410.1368, found 410.1384.

F < : 0]
mOC”/\[O(\©

(R)-phenyl 2-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)propanoate (13a*)

White solid; Yield 85%; M.p 134-137.[«]o? = + 486.20 (¢ 1.0, CHsOH): H NMR (400 MHz,
DMSO-ds) 8 7.99 (d, J = 6.8 Hz, 1H), 7.89 (d, J = 7.5 Hz, 2H), 7.72 (t, J = 8.0 Hz, 2H), 7.44-
7.25 (m, 7H), 7.09 (d, J = 7.9 Hz, 2H), 4.41-4.23 (m, 4H), 1.45 (d, J = 7.2 Hz, 3H); 2*C NMR
(101 MHz, DMSO-ds) & 171.7, 155.9, 150.4, 143.7 (2), 140.7, 129.5, 127.6, 127.0, 125.9, 125.1
(2), 121.4, 120.1, 65.6, 49.5, 46.6, 16.7; HRMS (ESI-TOF): m/z [M+H]* Calcd for C24H2NO4
388.1549, found 388.1558.

NO,
Cbz. oﬁ
“N

H o
(S)-benzyl (1-((4-nitrobenzyl)amino)-1-oxo-3-phenylpropan-2-yl)carbamate (13b)

White solid; Yield 78%; M.p. 102-110 °C; [o]o® = - 8.60 (c 1.0, CH30H); *H NMR (400 MHz,
DMSO-ds) & 8.19 (d, J = 8Hz, 2H), 7.96 (d, J = 8Hz, 1H), 7.53 (d, J = 8Hz, 2H), 7.33-7.22 (m,
10H), 5.26 (s, 2H), 5.00 (d, J = 8Hz, 2H), 4.42-4.36 (m, 1H), 3.09 (dd, J = 16Hz, J = 4Hz, 1H),
2.94 (dd, J = 12Hz, J = 12Hz, 1H); *C NMR (101 MHz, DMSO-dg) § 171.6, 156.0, 147.0,
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143.5,137.2, 136.8, 129.1, 128.2 (2), 127.7, 127.5, 126.5, 123.4, 65.4, 64.7, 55.6, 36.3; IR (cm™)
2921, 1707, 1511, 1450, 1347, 1285, 1035, 1011, 752, 661; HRMS (ESI-TOF): m/z [M+Na]*
Calcd for C24H22N2NaOg 457.1376, found 457.1333.

mocC NJﬁ‘/
H o

(S)-benzyl 2-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)propanoate (13c)

White solid; Yield 84%; M.p. 69-102 °C; [a]p® = + 2.08 (¢ 1.0, CH30H); *H NMR (400 MHz,
DMSO-ds) & 7.88 (dd, J = 12Hz, J = 8Hz, 3H), 7.71 (dd, J = 4Hz, J = 4Hz, 2H), 7.43-7.30 (m,
9H), 5.12 (s, 2H), 4.32-4.14 (m, 4H), 1.31 (d, J = 8Hz, 3H); 3C NMR (101 MHz, DMSO-ds) &
172.7, 155.8, 143.8, 143.7, 140.7, 135.9, 128.3, 127.9, 127.6, 127.0, 125.1 (2), 120.1, 65.8, 65.6,
49.4, 46.5, 16.8; HRMS (ESI-TOF): m/z [M+Na]* Calcd for CosHasNNaOs 424.1525, found

424.1490.
? 1)
©)LO

White solid; Yield 89%; M.p. 62-68 °C; *H NMR (400 MHz, DMSO-ds) & 8.14 (t, J = 8Hz, 2H),
7.35 (t, J = 8Hz, 1H), 7.61 (t, J = 8Hz, 2H), 7.50-7.45 (m, 2H), 7.31 (dd, J = 16Hz, J = 8Hz, 3H);
13C NMR (101 MHz, DMSO-ds) & 164.5, 150.6, 134.0, 129.7, 129.5, 128.9, 126.0, 121.9; IR
(cm™) 2982, 1734, 1593, 1471, 1262, 1192, 1062, 811, 747, 689; HRMS (ESI-TOF): m/z
[M+Na]* Calcd for C13H10NaO> 221.0578, found 221.0576.

phenyl benzoate (13d)

Fmoc . o.

(S)-methyl 2-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)-4-methylpentanoate (13e)
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White solid; Yield 91%; M.p. 59-64 °C; [a]o? = -29.04 (¢ 1.0, CH3OH); 'H NMR (400 MHz,
DMSO-ds) & 7.89 (d, J = 4Hz, 2H), 7.75 (dd, J = 28Hz, J = 8Hz, 3H), 7.44-7.31 (m, 4H), 4.32-
4.21 (m, 3H), 4.08-4.03 (m, 1H), 3.62 (s, 3H), 1.66-1.55 (m, 2H), 1.48-1.42 (m, 1H), 0.86 (dd, J
= 16Hz, J = 8Hz, 6H); 3C NMR (101 MHz, DMSO-ds) 5 173.2, 156.0, 143.8, 143.7, 140.7,
127.6, 127.0, 125.2, 120.1, 65.5, 52.1, 51.8, 46.6, 39.4, 24.1, 22.7, 21.0; IR (cm'Y): 2955, 1751,
1534, 1447, 1263, 1120, 1081, 756, 538; HRMS (ESI-TOF): m/z [M+Na]* Calcd for
Ca2H2sNNaO4 390.1681, found 390.1646.

Fmoc . O.
NJ}( Me
H

o]
(S)-methyl 2-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)propanoate (13f)

White solid; Yield 86%; M.p. 112-114 °C; [a]o® = - 390.20 (¢ 1.0, CH3OH); *H NMR (400
MHz, DMSO-ds) & 7.89 (d, J = 8Hz, 2H), 7.80-7.70 (m, 3H), 7.44-7.32 (m, 4H), 4.35-4.21 (m,
3H), 4.14-4.07 (m, 1H), 3.63 (s, 3H), 1.29 (d, J = 8Hz, 3H); **C NMR (101 MHz, DMSO-ds) &
173.3, 155.8, 143.8, 143.7, 140.7, 127.6, 127.0, 125.1, 120.0, 65.5, 51.8, 49.2, 46.6, 16.9; HRMS
(ESI-TOF): m/z [M+Na]* Calcd for C1gH1sNNaO4 348.1212, found 348.1232.

F ~ 0\
moc N/'ﬁ( Et
H

o
(S)-ethyl 2-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)propanoate (13g)

White solid; Yield 89%; M.p. 103-105 °C; [a]o® = - 181.08 (1.0, CH3OH); *H NMR (400 MHz,
DMSO-de): 6 7.89 (d, J = 8Hz, 2H), 7.77-7.70 (m, 3H), 7.44-7.32 (m, 4H), 4.36-4.21 (m, 3H),
4.11-4.03 (m, 3H), 1.28 (d, J = 8Hz, 3H), 1.17 (t, J = 4Hz, 3H); 3C NMR (101 MHz, DMSO-ds)
o 172.8, 155.8, 143.8, 143.7, 140.7, 127.6, 127.0, 125.2, 125.1, 120.0, 65.5, 60.4, 49.3, 46.6,
16.8, 14.0; IR (cm™) 2982, 1748, 1527, 1449, 1298, 1255, 1179, 1029, 758, 583; HRMS (ESI-
TOF): m/z [M+Na]" Calcd for C20H21NNaO4 362.1368, found 362.1370.



(S)-methyl 2-(((benzyloxy)carbonyl)amino)-3-phenylpropanoate (13h)

Colorless oil; Yield 84%; [a]o® = +143.90 (c 1.0, CH3OH); *H NMR (400 MHz, DMSO-dg) &
7.86 (d, J = 8Hz, 1H), 7.37-7.22 (m, 10H), 5.02 (s, 2H), 4.38-4.32 (m, 1H), 3.64 (s, 3H), 3.10
(dd, J = 12Hz, J = 8Hz, 1H), 2.94 (dd, J = 16Hz, J = 8Hz, 1H); C NMR (101 MHz, DMSO-ds)
§172.3,155.9, 137.4, 136.9, 129.0, 128.2 (2), 127.7, 127.5, 126.4, 65.4, 55.5, 51.8, 36.5; IR (cm
1y 2952, 1707, 1585, 1497, 1349, 1207, 1049, 1027, 742, 696; HRMS (ESI-TOF): m/z [M+Na]*
Calcd for C1sH19NNaO4 336.1212, found 336.1185.

2,5-dioxopyrrolidin-1-yl 4-methoxybenzoate (13i)

White solid; Yield 84%; M.p. 138-141 °C; *H NMR (400 MHz, DMSO-dg) & 8.05 (d, J = 8Hz,
2H), 7.17 (d, J = 8Hz, 2H), 3.89 (s, 3H), 2.88 (s, 4H); °C NMR (101 MHz, DMSO-ds) & 170.4,
164.7, 161.2, 132.3, 116.2, 114.8, 55.8, 25.4; IR (cm™) 2981, 1790, 1513, 1426, 1375, 1210,
1071, 1020, 756, 689; HRMS (ESI-TOF): m/z [M+Na]* Calcd for Ci2H1:NNaOs 272.0535,
found 272.0535.
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Figure S1. *H NMR Spectrum of 111 (400MHz, DMSO-ds)

S32



AITF 13C NMR

NHAc

NTf,
m

169.08
—142.87

24.07

T T T g T L T

210 200 190 180

T ¥ T T T g T ' T J T v T & T i T T T y T L T v T - T T T
170 160 150 140 130 120 110 100 9 8 70 60 50 40 30
f1 (ppm)

Figure S2. *C NMR Spectrum of 111 (400MHz, DMSO-ds)

S33



x106

24

2.3
2.27
2.1

1.97
1.8-
1.7
1.67
1.57
1.4
1.3
1.2
1.17

0.9

0.8
0.7
0.6

0.57
0.4
0.3~
0.2-
0.1

+ESI Scan (rt: 0.073 min) Frag=175.0V AITF Pure
NHAc
NT,
]|

91.545
130.1586
220T114 b2 p210
§9|q4I54 -| Ll ||| |1| ) | li ) .|

T T T

394.3462

. 5|02.‘|R'97 . _

T T T T T T T T r ¥ r ¥ T ¥ ¥r Tt T 1 ‘K T T ll I\
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600

Counts vs. Mass-to-Charge (m/z)

Figure S3. HRMS Spectrum of 111 (AITF)

S34



IV E (=N N"s] M =N m -2}
S D1 el o) o 1n =t
— @ o0 B NSNS o~
N Y
NHAc
88K 283 23 F
o0 6 oo NNKN NN
% NI/ N/ Yl
S I
| . NTf,
|
! |
v
|
©
2 8 8 =
. & 0 = & = 7 - — i
10.15 10.13 L T T T T T T T
%1 (opm) 83 82 81 80 79 78 77 76 75
f1 (ppm)
| |
— JL_A l -
i (LR f
3 g8 8 8 8
P=) - - - )
T T T T g T T T T T T ¥ T T i T 4 T g T 7 T r T I T T T ¥ T v T T I T T T T T
120 115 110 105 100 95 9.0 8.5 8.0 7.5 7.0 6.5 & ?.0 ) 5.5 5.0 4.5 4.0 3:5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
ppm

Figure S4. 'H NMR Spectrum of 1V (400MHz, DMSO-ds)

S35



¥8'€C—

96'0TT
6T'TTT

Y611
D\oﬂ/.
6S€ETT
.S.mm.“/
9T'seT
'Szt
0b'8¢T
m.u.wNﬁV.

YCTET
9€'TET
EP'TET
€5'TET

Ob'eST—
98'PST—

69T —

v

NHAc

NTf,
v

6T TIT—

Pr'6TT
LY'6TT
6S'ECT
19°€CT
9T'STT

|3 4-T48
(0748 &-
£p'8CT
PCTET
9E'TET

(3
€S'TET

0r'ZsT—
98'pST—

69—

160 150 140 130 120 110
f1 (ppm)

170

40 30 20

50

T T T T T T T T
170 160 150 140 130 120 110 100 90 80
f1 (ppm)

T
180

Figure S5. °C NMR Spectrum of 1V (400MHz, DMSO-ds)

S36



= 8SR4RE BQ 5
~— O 00 WIS NN o~
N VOV |
NHAc
]RAQ 8 B3
17 T N7
F
=
% | . NTf,
|
1l ! \"/
S & 2] 3
- o i i
s A B e S & 1 % 1§ & 1+ I & 1 & J & 1 T 1
10.16 1013 83 82 81 80 79 78 77 76 75
f1 (ppm) f1 (ppm)
|
|
i { |
JL_.J{ 1 B
f R i
3 g & = q
~— o — - [a2]

T & T g T T T K T g T & T g T J T % T Y T L T g T Y T J T % T L T ¥ T 8 T K T % T
120 115 110 105 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.;5 ( 6.()) 55 5.0 4.5 4.0 3.5 3.0 25 2.0 15 1.0
1 (ppm

Figure S6. *H NMR Spectrum of V (400MHz, DMSO-ds)

S37



P8'EC—

96'01T
6T'TIT

18811
va.S”./.
LP'6TT
LT~

ST'STT
mN,mNﬁW.
st

Hv,wNH.\.

YCIET
9E'TET
EPTET
7S'TET

'esT—
98'pST—

69—

NHAc

NTf,

96011
6T°TTT

TS'8TT~_
Ph6TT
LH6TT
wia"

ST'SeT
mN.mmﬁw
114148

el

PCTET
9ETET
P TET
STET

TesT—

BHST—

110

150 145 140 135 130 125 120 115
f1 (ppm)

155

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

180

Figure S7. *C NMR Spectrum of V (400MHz, DMSO-ds)

S38



18'0~_
80"

68'T
6’1
€6'T
v6'T

06'C
[{¥4
£€6'C
S6'T~E
66'C
T0°€
€0
0'E

95E—
S8'€
mw.mW
68'€
T
wh
Yl
LT
67’1
67’1
0
't
8v'v
6’
18

9T'L
LTL
6T,
wL
€L
6TL
0€L
(4574
pEL
Ov'L
WL

44
MEW.
vLL
88
062
€68~
se'8~"

CP-1 1H NMR

I

L&

Fmoc.

06'C—

t6ie—
€6'C—

S6'C—

66'C—

T0l65—

€0'€—

vo'E—

2.94 2.90
f1 (ppm)

2.98

3.02

., U m

=709 |

p0'T

FEIT
60T

=10'€

40T

Feoe |

Ee0'T

F0's

b€ [

B£0'C

E=86'T |

=H0'C

10T

0.5

1.0

T

1.5

2.0

T

4.5

5.0

5.5

T

6.0

6.5

7.0

T
7.5

8.0

T

8.5

9.0

0.0

2.5

3.0

3.5

4.0

9.5

f1 (ppm)

Figure S8. *H NMR Spectrum of 3a (400MHz, DMSO-ds)

S39



ST'8T~
00'6T~"

00—

65°9€—

99°9p~"
89'TS~_
9'ES~C
68°'65—

¥9'59—

st
20221
GNNHV
oI'8ZI-7
86'821

TOLET~
89°0KT~_
PLEPT
06°€pT

S6'SST—

62 TLT~,
7avicd

CP-1 13C NMR

ZT

Fmoc

99'9%p—

89'1S—

9'eS—

68'65—

$9'59—

T0LET—

89°0vT—

bLEVT
06°evT v

S6'SST—

60 TLTI~C
LT

T T T
155 150 145

160

165

65 60 55 50 45
f1 (ppm)

135

140

f1 (ppm)

170

b

190 180 170 160 150 140 130 120 110 %(1)0( )90 80 70 60 50 40 30 20 10
ppm

200

Figure S9. 3C NMR Spectrum of 3a (101MHz, DMSO-ds)

sS40



x106 |+ Scan (rt: 0.198 min) CP-1.d

0.95 501.2384

0.9
0.857 o

0.87 Fmoc.. N
N \)J\OMe

0.75 :
H o z
0.7 \©
0.65 3a

0.6

I

0.55

0.5 130.1596
0.45

0.4

0.35
523.2203

0.3
0.257 539.1940

o 102.1284

0.157

& 680.3321

0.057

88.1129 179.0860 602.3571
[ 279.E705 586.326'
I s e I i L. In L L.Il.. L

N T - i — ; . .
T

f AL st

‘ ! —— ‘ ] . : — ——— J h, : ; ‘ . ‘ .
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700
Counts vs. Mass-to-Charge (m/z)

Figure S10. HRMS Spectrum of 3a

S41



1.75

¥9'0
990
90
890

8L'T
08'T
49
€8T

1.80

1.85

s8'T
At

88'C

f1 (ppm)

06'C

b0'E
S0'€
JARS
60°€

9t

L8°E
68'€
06'€
16'€

D.T/.

m.ww ad
= (87~
o 88'7—
ol 067~
67v
05'v
15p
z5p
€50
PS5

o
290 2.85

2.95

3.00

8T
0T
e -
€] s
e L0E~
vELA 60~
vEL
6L

2

3.05

3.10

f1 (ppm)

(344
€L
YL
9L'L
88, )

062 s
g O
58
se9 Oﬂw
el

CP-1 (D) 1H NMR

009 |

Feor

107
E0T

Feoe

660

Fuore

860

Fres

E-90'C

961
F€0

Foo0'1

100 95 9.0 8.5 8.0 7:5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2:5 2.0 15 1.0 0.5 0.0 -0.5
f1 (ppm)

10.5

Figure S11. *H NMR Spectrum of 3a* (400MHz, DMSO-ds)

S42



99T~
06T

Pr'0E—

0L'9¢—

P99 —

P8'TIS~
wes—

8L'65—

vL'S9—

ezt
coze1
19221
€8T~
so6z1/

TTLET~_
99°0¢1
89°0¢T
8L€bT
[8EVT

20'9ST—

CP-1 (D) 13C NMR

T T T T T T T T T
180 170 160 150 140 130 120 110 100 9 80
f1 (ppm)

T
190

Figure S12. 3C NMR Spectrum of 3a* (101MHz, DMSO-ds)

S43



x106

0.95
0.9
0.857
0.8
0.757
0.7
0.65
0.6
0.55
0.5
0.457
0.4
0.35
0.3

0.257

0.157
0.19
0.057

+ Scan (rt: 0.198 min) CP-1.d

501.2386
\_/ O
moOC <
N " “OMe
I
3a*
130.1596
523.2201
539.1940
102.1284
279.1705 586.3260

Counts vs. Mass-to-Charge (m/z)

Figure S13. HRMS Spectrum of 3a*

S44

‘ ] Yo—— ‘ 1 | SR S l L ‘ ‘ | ‘ : :
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680

700




mw.o./.

L80—F
wm.o|\.

0zt
NN.HVn

66'T
oo.N/
W0T—F
vo.m\
S0'C

'E—=
ST

[Tt

382

(4%
wrF
ST

9%

Veds

CP-2 1H NMR

3b

|

=809

F86'CT |

=T

=96

Fsos |

00
860

B0z t

=00C
+L60

0.0

0.5

T

1.0

T

1.5

2.0

2.5

T

3.0

T

3:5

4.0

T

4.5

5.0

T

5.5

T

6.0

6.5

T

7.0

T

7.5

T

T
8.0

8.5

9.0

f1 (ppm)

9.5

10.0

Figure S14. *H NMR Spectrum of 3b (400MHz, DMSO-ds)

S45



CP-2 13C NMR 'c\\_g A 'o?:R_% 85888 m n QN =3 =]
RE 7 2ee  NRKKY 2 B nee g @aa
\Y4 Y/ N [ 17 AN
H (0]
Fmoc< &J\
N Y OMe
H z
(o) PN
3b
|
|
|
|
|
|
= F T ¥ T J T T T ¥ T ¥ T = T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 f1(00) 90 80 70 60 50 40 30 20 10
1 (ppm

Figure S15. 3C NMR Spectrum of 3b (101MHz, DMSO-ds)

S46



1.57
1.47
1.3

1.21

1.1

0.9
0.8

0.7~

+ESI Scan (rt: 0.110 min) Frag=175.0v CP-2.d

CP-2

Molecular Formula (M+Na): C24H28N2NaO5
Calculated Mass (M+Na): 447.1896
Observed Mass (M+Na); 447.1873

447.1873
(0]
H
Fmoc .. N\)J\
H Y OMe
(o} /'\
3b
86.0968
425.2051
319.1712 377-f130 479.2797
179.0848 r 407. 232‘ r
; 305.1554|  |347.2019
69. Zlos Lol Ll fg ) L |275E455I F‘ L ‘u ﬁ T | P I, ) .J‘J II|||]||.M Ll L

510.2940

T T T T T T T T T T T T T = I T
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480
Counts vs. Mass-to-Charge (m/z)

Figure S16. HRMS Spectrum of 3b

S47

544.2027

AL LT so7me
N

T
500 520 540 560

T
580 600




PT
STT

cE—

LT
m.:q/

TTr—¢
Nm.vx
Yy

00's—

ov's
ﬁv.mv

L
1€L
SEL
9€L
LEL
6€L
'L
oL

CP-19 1H NMR

|

= S0€ |

= 20

=051 L

=107

E (60

1001 |

90°T

= 00T

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0
f1 (ppm)

9.0

9.5

Figure S17. *H NMR Spectrum of 3¢ (400MHz, DMSO-ds)

S48



CP-19 13C NMR

155.59

o vwo

88 8RX3 - N A
N 0woNN m TH0N
MM NAN NN wn N
'§7 'qw b 7”\‘?

18.13

LI
200 190

T
180

T
170

160

T
150

T z T J T ¥ T v T v T T T B T T T 4 T
140 130 120 110 100 % 80 70 60 50
f1 (ppm)

Figure S18. 3C NMR Spectrum of 3¢ (101MHz, DMSO-ds)

549



x108 |+ Scan (rt: 0.185 min) CP-19.d

1.55-
1.5+ (0] 393.1424

| N P G

1.4 N Y
1.357 H o =
1.3
1.257
1.27

ZT

3c

1,15
1.057]

0.95
0.9 130.1596
0.85
08
0.75
07
0.65
0.6
0.55
0042 409.1160
0.4
0.35
03
0.25
0.2
0.15

el 256.1334 295-E875 No——
0.05 .
5@ | 166 R O N T U S .
T

371.1604

91.0551

327.1704

575.f104
o |

A (W LAl
T T T T T T T T T T T T T I T T
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
Counts vs. Mass-to-Charge (m/z)

Figure S19. HRMS Spectrum of 3c

S50



90T
80'T
oT'tT
T
€T

9E'T

6'C
S6'C

L6T—f¢
mm.m\
10°€

S6'€
L6'E
66'€
00't:

[{4
P0'p
6€Y
.:\vu.t

m?é\
Sk

S8'9~_
(897

0z'L
.HNNW
wL

STL
L
8TL
6C°L

T8~
y1'8~"

CP-9 1H NMR

¥6'C—

§6¢—

6't—

66C—

10—

ChB— =

P8 =

—80'g

—00°T]

2.98 2.96 2.94

3.00

8.13 8.12 8.11
f1 (ppm)

8.14

8.15

f1 (ppm)

609

106

E80C

Fae

90T

560

Fas

=00'T

0.5

0.0

4.0 3.5 3.0 2:5 2.0 1.5 1.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 50 45
f1 (ppm)

10.0

Figure S20. *H NMR Spectrum of 3d (400MHz, DMSO-ds)

S51



CP-9 13C NMR [NE=] 2 ) neg &
a0 < E Gxe & I 2%
EE & 5 HHY R g ¢¢
\/ [ NI/ | ||
&R 3 3 : ¥ < g
RE 3 5 S 3 i3
] | |
|
I
I
|
|
T .} T L T T ¥ T z T L: T x X T ) T ¥ T L T L T " T
170 165 160 155 150 145 140 75 70 65 60 55 50
f1 (ppm) f1 (ppm)

3 i S8
v} @ )
r T W0

e
N
NJ\W \;)J\OEt
0 =
3d \©

Boc.

I

100 90 80 70 60 50
f1 (ppm)

200 190 180 170 160 150 140 130 120 110

Figure S21. 3C NMR Spectrum of 3d (101MHz, DMSO-ds)

S52



x10°

4.6
4.4
4.2

3.8
3.6
3.4
3.2

2.8
2.67
2.4

2.27]

1.87
1.6
1.4

1.2+

0.8

0.4
0.2

+ Scan (rt: 0.093 min) CP-9.d
102.1273 o}
oc
\H " TOEt
o
3d
387.1857
309.1420
265.1523
438.2920
. 403.159% T—
: 194.1160
74.0966
544.2969
700050 365.2036
— r 2351056 Llw.ﬁm 3314235 | 424, 761‘ ’ 530806 585'6423
'q||rl|. | (- L ! N " s " L i ey | I i A L. e o
T T T T T T T T T T T T T T T T T T T T
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600

Counts vs. Mass-to-Charge (m/z)

Figure S22. HRMS Spectrum of 3d

S53




681
99T
891
89'T
o1
ot

16'C
€6'C
¥6'C
96'C

00°€
e
Q'€

8L'0
640
080
18°0
€80
S0'T
90'T
L0'T
80'T
60'T
60'T
or't
't
T

soed
95'c—
68'€
16'€
o
wy
£
STb
67
o€y
ﬁmi
®
9'v
8]
8v'v
05t
97
NN.j
Tl
€€
€€
€€
bEA
SE/A
SE7A
SELA
(L
e
bt
St

e
oL
06¢
6L

0ob'8~_
s

CP-17 1H NMR

6¢—

€6i¢—
#6:c—

96—

00°€—

wE—

PO'E—

S0E—

ov'8—

<L THB=—=

Fmoc

—10'1

2.96 2.92
f1 (ppm)

3.00

3.04

8.40 8.38

f1 (ppm)

8.42

|
=4

=009 [

wmm.ﬁ

EHert |

=0T
20T

=20t

/60

Fvoe

860

205 |

FLTE
B-€0'T

=107

==20'C

00T

0.0

0.5

1.0

1.5

8.5

9.0

-0.5

7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0
f1 (ppm)

8.0

100 95

10.5

Figure S23. *H NMR Spectrum of 3e (400MHz, DMSO-ds)

S54



Iz
YLOT— [
C &
$0'ST—
ZT
0z be— /
13}
o
S
8€'9€ L
95°9¢
995"
89'T5~—
b ES—"
685\
wn
85'59— <
99'9p—
o
n
89'15—
PhEs—
"o
" E
o
a
ﬂ
6/'85—
o
(=)
80021
< n
€€ mﬁ/ 95'59— ©
1921
[d\Yxas
19021~
v1'821
66'871
T0LET~
69°0PT~\_ o
= :
16°EKT
%.@/
0T~
E.E\ =)
¥8'SST— v1'82T .\ 2
66821
10°2ET—
69°0PT~_ =
8E°TLT L€t =
SLTLT 16'EHT €
=3
=%
=2
Rz
i
¥8'GST—
o
O
L]
=4
=
=
Q o
o] 8ETLI~_ ™
~ (YA vicd
~—
a
(@]

=

.

-10

200 190 180 170 160 150 140 130 120 110 f11(00 ) 90 80 70 60 50 40 30 20 10
ppm

210

Figure S24. *C NMR Spectrum of 3e (101MHz, DMSO-ds)

S55



x108 +ESI Scan (rt: 0.104 min) Frag=175.0V CP-17.d

1.45 537.2351

13 o

H
1.25
F N N
1.2 moc N \)J\OMG

1.15- H z

1.1 o
1.05 3e
1

0.95 515.2528
0.9

0.857
0.8
0.757
0.7
0.657
0.6
0.557
0.57
0.45
0.4
0.35
0.3

0.25
102.1284

0.157 600.3415

0.1 123.r922

| 179.0861 274.1052 764.5697
0.05 ‘ 293.}860 421.1728 574.P257 | F
o ad b oy . sl L L " el ik [NER TN

| S

T T T T T T T T T T T T T T i T T T T T T L T T T T T T T
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 780 800
Counts vs. Mass-to-Charge (m/z)

Figure S25. HRMS Spectrum of 3e

S56



580
180
680
%?
Sb'T
9T
51
8T
051
15T
€91
9T
91
91

79°€q
9L°€
8¢
18°€
8'€
98°€y

£8°E
06'€
T6°€~
S0P

90
[0
60"
60
b
0z'p
ifas
€7b
i74a
97 v
87t}
€'t
1€
€
ep

T€L

T€ N”__
€L
€€/
YE'LA
SEL
vl
LA
YhL

PS'L
9S'L
€L
YLL
PLL
SLL

68'L
162
Pe'8
mm.w./.
LE'8

CP-20 1H NMR

001/
9T
€9'T~—
AN
EAV
69T~

UE—

8Le—

06'€—

16'c—

90'T]

1.70 1.65 1.60

3.78

3.86 3.82
f1 (ppm)

3.90

809

Fozz
Foot

H/.oo.m
61°C
H\mo..ﬁ

“m\.vm.m

00T

1.5 1.0 0.5 0.0

2.0

2.5

3.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 35
f1 (ppm)

10.0

Figure S26. *H NMR Spectrum of 3f (400MHz, DMSO-ds)

S57



68'TZ~_
6b'EC—
igvadl

86°0p
91 .:Vv
STLr—

res~
8T €S

09—

85'0CT—

78'STTI~_
172~
orger"

LTTPI~C
0T'HrT
Ov'vbT

6€'9ST—

o
SR
o
RR
TT

CP-20 13C NMR

STLp—

eres—
8T'eS—

20'99—

85'02T—

78'STT~
1SLeT~
or'szr~"

LTTPT~
0THrT
O rT

6£°9ST—

0£'0LT—
ELT—

40

T
55 50 45
f1 (ppm)

60

65

T T T T
150 140 130 120
f1 (ppm)

T
160

T
170

T T
160 150

170

180

130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

140

190

Figure S27. 3C NMR Spectrum of 3f (101MHz, DMSO-ds)

S58



x106

1.357
1:37
1.257]
12
1.157
1.1
1.057

0.95
0.9-
0.85-
0.8
0.75
0.7
0.657
0.6~
0.557
0.5
0.45
0.4
0.357
0.3
0.25
0.2
0.157
0.1
0.05

+ESI Scan (rt: 0.256 min) Frag=175.0V CP-20.d

425.2075
0]
F HQJ\
moc
\H OMe
o
3f
447.1891
179.0852
102.1276
203.1386 526.2958
86'1966 247.1284
130.1587 .
570.3173
et b f N S f _ ) - o] Jaesgels | U3
T T T T T I T T T T T T T T T T T T T T T
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600

Counts vs. Mass-to-Charge (m/z)

Figure S28. HRMS Spectrum of 3f

S59




8,0
ode
18°0

87
se'T
9T
8e'
v
51
€51
s§°T
51
09

9%z
86
667
w0t
€0'€
S0
90'€
B85
90
0%
80
60

15v
€SV
sSSP

86'v
00°S:
10°S
10°S
€0°S
S0°'S:
90°'S
L0°S
63
L
vI'L
STZL
6T
0L
L
€L
STL
LTL
Lt
€L
€€'L
€L
9L
8L
ov'L

) p————— i i T T TN T

'8

CP-22 1H NMR

6v'b—

S

ESp—

§S'b—

85 b—
65 b—

— €670

2.98

4.52
f1 (ppm)

4.56

4.60

-

E 609

WY

F <oz

F w0

F 60

F 16¢

H‘mm.m.ﬁ r

€0

3.0 2.5 2.0 1.5 1.0 0.5 0.0

3.5

5.0 45 4.0
f1 (ppm)

5.5

6.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5

10.0

Figure S29. *H NMR Spectrum of 3g (400MHz, DMSO-ds)

S60



68'TZ~_
Th'Ee—
Ay Zadl

56'9e—
ST Tv—

9T'ES~
L0bS~"

6459~
9b'99~"

9¢:9ST—

0L TLT~
S6'¢LT—

CP-22 13C NMR

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

Figure S30. 3C NMR Spectrum of 3g (101MHz, DMSO-ds)

S61



x10° +ESI Scan (rt: 0.100 min) Frag=175.0V CP-22.d

5.2
51 525.2369
4.8~
4.6

4.4
42 o

: H
4 Cbz. N
Z>N ;QJ\OB

3.8 H

36 (@) 306.2906
3.4 3g

3.2

2.8
2.6
2.4
2.2
2 247.1781
1.8-
1.6
1.4~
1.2

n

0.8
0.61 435.1894

0.4 24120 582.2582
457.1711 i
0.2 102.{276 L 2 i | ‘|
. i Lo

471.3674

354.F541
o L dos3s7 (1

L. L " VIO A |

gy, L
T

T T I T I T I T T 1 T | T T T T 1 T
60 80 100 120 140 160 180 260 220 240 260 ZéO 300 320 340 360 380 400 420 4‘;0 460 480 500 520 540 560 580 600
Counts vs. Mass-to-Charge (m/z)

o

Figure S31. HRMS Spectrum of 3g

S62



180
€80
980
880
8e'T
wv.ﬁ/
6v'T
0S'T
18'T
€S'T
SS'T
9S'T
(8T
85T
6S'T
09T

€5 €—

LT
6T’
6C't
0y
ey
1€p
434
€'Y

TS~
ves"

CP-10 1H NMR

[ L S JWLJ“L B

B

\

ESs6's

568

Fore

E=T10°€

0T [

90

Y |

=081

560

T

0.0

0.5

1.0

1.5

2.0

T

2.5

T

3.0

T

3.5

4.0

T

T
4.5

5.0

5:5

6.0

6.5

7.0

T T T
8.5 8.0 7.5

9.0

9.5

f1 (ppm)

Figure S32. *H NMR Spectrum of 3h (400MHz, DMSO-ds)

S63



CP-10 13C NMR 78 3 8 839 - - " .

INE=) < 0 0NN ™ ™© N ) O Py Y

e 9 w ope n R 5 B3 ? SRS

[ | N [ I IRNY
B8 2 2 O
RS % g B HQJ\
i \H ~~ “OMe
| ol

(o) \(
' 3h
|
T T T ¥ T y T 3 T . T
175 170 165 155 150 145 140 135
f1 (ppm)
|
|
|
|1 |
LA [ | L | L—_,_ )
T T T T L T ¥ T ¥ T a T ¥ T ¥ T b T = T ¥ T T T ¥ T ¥ T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)

Figure S33. 3C NMR Spectrum of 3h (101MHz, DMSO-ds)

S64



x104 |t Scan (rt: 0.098 min) CP-10.d

8.5 323.1600

~
g
ZI

Boc

iy
Iz

6.257 3h

5.5 279.1701

il 401.2042
13 102.1282

2 480.3373
1.757 379.2223

1.5

1551 130.1591
v

0.75- 234.1489 452.3107

0.57 88.1124 262.1444 417.1777
0.25 1 r 301.1540 | r 438.2953 579.3150
‘ | ‘I palll i Ll | I L ﬂ MI.. i, T | i F L . ; 558',999 L ﬁ

0- L i i

Y
! T

T T T T T T T T T T T T e T T T
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
Counts vs. Mass-to-Charge (m/z)

Figure S34. HRMS Spectrum of 3h

S65



S9°0
99°0
9L'0
LL'0
8€'T
Wt
b1
SK'T
9T
8r'T
8y'T
0S'T
18T
ST
ST
SS'T
8S'T

Q9 e—
6T’
0P
TP
wy
wy
a4
14484
ST

€C'S
T4

AYA
072
97/~
(T
87/~
8T/~
621
1€2)
€€
e
oL
'L
i

o

€5'8
mm.wvn

CP-10 (D) 1H NMR

(]
=
o)
ol )
G
= .
o
©-..
ZT
/
o
o
[a1]

[ U & G G A\ JU(

Fvoo L

EL06

lem.w

=80

80T |

90

660

Fsoe [

10T

00T

0.0

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

75

9.5 9.0 8.5 8.0

10.0

Figure S35. *H NMR Spectrum of 3h* (400MHz, DMSO-ds)

S66



CP-10 (D) 13C NMR

—172.74
—170.18
154.72

f
-

138.81
128.11
127.47
127.01

A
X

=

78.42

—

—57.52

—51.84
~50.23

40.20

—28.09
24.03
22.63

—20.90

4
B o

T 4 T 7 T T i T x T

190 180 170 160 150 140 130 120 110 100

f1 (ppm)

T
90

80

Figure S36. *C NMR Spectrum of 3h* (101MHz, DMSO-ds)

S67



2. 25‘

1.757
1,57
1.25
1
0.75-
0.57
0.25-

+ Scan (rt: 0.098 min) CP-10.d

O
Boc. Jk
”/\W OMe
(0] \(
279.1701
401.2052
102.1282
480.3373
379.2223
130.1592
234.1489 452.3107
88.1110 417.F777
301.1540 I 4382053 H 579.3150
L L nl l.. |||l | il i | I I |.| ﬂ . ol | imn .38.%9 |. A l, 5?8.;%?9 L E‘I [y
) T T T T T 3 T ) T, T T T T 1 T T I T T T T
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600

Counts vs. Mass-to-Charge (m/z)

Figure S37. HRMS Spectrum of 3h*

S68




@i~
56t
8T
981
81
88T
06T -
507

W'~
e

19— =

60"t
184
1184
[48 4

€'y —; =
1494

(184

jY4 4

wy

ST

9qTP

8Tt

I LJL_,JJ AL

1€L
el
(44
PEL
PEL

Ov'L

L

bz =
(St

657~ m =
1L -
MEW O

Lt

wwx\ o

06, o

8e'g B

0b'8 =

CP-5 1H NMR

=S0€ [

Fore |

E-G6'C

EE6'T

EP6'C

E00T

F-oov |

H/.E 4

=/80

88T [

H\wm.ﬁ

oot

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5:5 4.5 4.0 3.5 3.0 2:5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

10.0

Figure S38. *H NMR Spectrum of 3i (400MHz, DMSO-ds)

S69



CP-5 13C NMR

&< & BR3 g8R = 5 Iz
NS I LS RRNE ] 5 6N S
— — oo o - nwn S T
\/ 4 N VN
~
S
0]
F N
mocC
\H v~ “OMe
O =
3i

—31.71
—29.49

—16.74
—14.60

— - ¢ + & *~ 7 * & T * & * & T F T T & T T * & - T T T = 1
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50
f1 (ppm)

Figure S39. C NMR Spectrum of 3i (101MHz, DMSO-ds)

S70



x105 |* Scan (rt: 0.142 min) CP-5 pure.d

7.751 457.1789
7.57 S
7.25
7 (0] 479.1608

6.75
Fmoc.
\.)J\OMe

ZI

6.5
6.25

Irz
1

5.75 .
5.57 3i
5:25

4.757
4.5
4.25
3.75- 102.1277

3.5
3951 495.1355

2.75
2.57
2.257

1.757
1.5
1.257

17 558.2949
0.757 542.2670

0.5 86.T66 1739 235.1105

0.251 130.1586 f 279.1006 329.1148 394.3466 “Lsus Ps18
O I ‘ T T T ﬂ ] : T T T |E T T ? T T T T [ l . T, . O
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600

Counts vs. Mass-to-Charge (m/z)

Figure S40. HRMS Spectrum of 3i

S71



180
NQOWW
+8'0
YOI~
0T

S6'T
16'T
86'T
00T
207
0t
££T
vm.N..Y
9T
LT
8€'C
e
6
96'€
L6'E
86'€1
66'€
66
00"t~
T0bA
207
£0'p
S0y
20
L0
80'p-
ARS
67t
(%
]
IZa%
STt
Vil
62
o'y
Nmmg
€T
€71
b2
ST
9L
92’/
87/
672
€A

€
bEZA
8eL
obz~X
wi
AN

L
vLL

wwxuﬂ
mkaﬂ

86'L
00'8

CP-7 1H NMR

F 009

U

F wo¢

= F <01

= F 902

= F soe
= ===t F 60w

MI@QON

B 80
T so¢
T 90

3.0 25 2.0 1.5 1.0 0.5 0.0

3.5

4.5

5.0
f1 (ppm)

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5:5

9.5

Figure S41. *H NMR Spectrum of 3j (400MHz, DMSO-ds)

S72



86'€T—
€0°8T~
8L'8T—

18'6C—
b6'eE—

s —

8€'€5~"
ShLS~
8T°09~

64'S9—

80°02T—
€S
€91

€021
19T
€0'8¢T
L0°6CT

99°0v1
ww.mEW
9L'EbT 7
£THPT

09'SST—

0L~
€801

CP-7 13C NMR

T

T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90

190

200

f1 (ppm)

Figure S42. 3C NMR Spectrum of 3j (101MHz, DMSO-ds)

S73



x10° |* Scan (rt: 0.089 min) CP-7 pure (1).d

1.357

13 243.1163 Ph_1_ Ph
1.25 \i/
S

1.2

1.15 H
il Fmoc. N\.)J\OEt
1.05- H o =
17102.1276 N
0.951 3j
0.9
0.85
0.8
0.75
0.7
0.65
0.6
0.55-
0.5
0.45- 786.3917
04
0.35
0.3+ 735.2848
0.25
02
0.15

el 130.1583165,0691
0.051 r

225.1949

! T P T I T R e IS T i s s b i ||. M],

il . 5 - s ‘314.Ff567|

T T T T T T T T T T T T T T T T T T T T T T T ] T
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 780 800
Counts vs. Mass-to-Charge (m/z)

Figure S43. HRMS Spectrum of 3j

S74



L8°0
880
68°0
160

eL:T—

10C
[{\4
0T
90T
0T
60°C

69'C
NN.NW
ELC

sce

06'C
16'C
€6'C
6'C

£9c—
80'
o'
or'y
T
€Ty
Tt
61" v
0z'b
2%
[l
bE'b
SE"p-
9€'
L8]
65t
6€p

18'9~_
997
mNN/
62

0g 1>
ovL~"
b7

59

987~
88~

€78~
sz8""

DP-1 1H NMR

‘BuO

69'c—

Wi~
(i Cas

SLTe—

06'C~
16—

€6'C—
¥6 =

10—

wc—

L0C—

60'C—

—L0°T]

285 280 275 270
f1 (ppm)

2.90

2.95

2.07 2.05 2.03 2.01
f1 (ppm)

2.09

609

806 |

Fot

Foot1 |

Ev0T

ot

Fev |

Eo00'1

Tt |

H/.Z.v |

66'T
Fe6c

H\.oo.m r

Eo01

0.0

0.5

4.0 35 3.0 2.5 2.0 1.5 1.0

4.5

9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0
f1 (ppm)

10.0

Figure S44. *H NMR Spectrum of 3k (400MHz, DMSO-ds)

S75



T8I~
06'8T~"

'8~
06'62—

69—

15'9%—
89'16—

LS5~
€75~

09'59—

0S7ZL—

0'0ZT
ozeet
LT'STT
Nm.mm._”HV.
00°LeT-F
8G°LTT
mn.mﬁ*
65°CET
€9°0vT

$9'0bT
wert~"

SE'EST—
€L'8ST—

98'TLT
NO.NNHV

DP-1 13C NMR

BuO

20

10

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30
f1 (ppm)

200

Figure S45. 3C NMR Spectrum of 3k (101MHz, DMSO-ds)

S76



x105 |*+ Scan (rt: 0.061 min) DP-1.d

8 573.2932
. ¢
75 BuO

6.75 H
6.5 Fmoc. N
.QJ\OMe

2.757
2.5

2.257 164.1066

1.757
1.57
1.257
1
0.757

94.0656

674.4117 ihaphad

0.5
S | ..m M JA“ 2 L ||‘ ot (9 o

75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
Counts vs. Mass-to-Charge (m/z)

Figure S46. HRMS Spectrum of 3k

S77



0E€'T~_
[N

89'C
K.NW
Ut
vlier
86'C
mm.NV.

S.m\-
e

99—

ST
9P
8T’
0}
1€
[4% 4
(X4

w6r—

0L
wL
€L
YL
STL
Lt
8CL
6T,
0€L
(44
€L
PEL
0S°L
SL

15'8
£5'8

CP-4 1H NMR

897"
LT~
we—
/AN

86'¢——
667"
TOE~
20—

0]

86

3.00 295 290 285 280 275 270
f1 (ppm)

3.05

158—

— 00°

=

T T
8.56 8.55 854 853 852 851 850 849

f1 (ppm)

1L

F 860

E 00°€

Fsoef

F ooz

Ferorf

= 10T

F 0071

3.0

2.0 1.5 1.0 0.5 0.0

2.5

3.5

4.0

4.5

5.0
f1 (ppm)

5.5

9.5 9.0 8.5 8.0 7:5 7.0 6.5 6.0

10.0

Figure S47. *H NMR Spectrum of 31 (400MHz, DMSO-ds)

S78



CP-4 13C NMR

o o RV gt B N = R ® & 8
KR 2 LERRRRRE 4 B 5
\/ N\ e 2 0y
0
Cb HQJ\
Z<
H Y OMe
o z
3l

16.85

T 1 T ¥ T » T 8 T - T L T . T & T ¥ T ¥ T ¥ T 5 T o T L) T o T ¥ T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40
f1 (ppm)

Figure S48. 3C NMR Spectrum of 31 (101MHz, DMSO-ds)

S79



0.85
0.8
0.757
0.7
0.657
0.6
0.557
0.5
0.45-
0.4
0.357
0.3
0.25-
0.2
0.157
0.1
0.05

+ Scan (rt: 0.217 min) CP-4.d
385.1760
(0]
Cb N
Z\
H Y OMe
o pt
3l
407.1578
130.1592
341.1859
91.0548 423.1316
210.1279 279.0936 492.2487 564.f705 596.2345

- : 1 ; : |
60 80 100 120 140 160 180 200 220 240 260 280 300

Counts vs. Mass-to-Charge (m/z)

Figure S49. HRMS Spectrum of 3l

S80

T T T T T
320 340 360 380 400 420 440 460 480

T T T T T T
500 520 540 560 580 600




(3 o
At

ELT
9Lt
6L'C

€6'C
6'C
wm.m\.
L6'T
£€9€—

{4
a4
8T
€'y
€'Y
PED

6'p
mm.¢v

8TL
6TL
(V4
Tl
€L
YL
9TL
(L
0gL
1€L
€€L
pEL
€L
WL

'8
mv.wv

CP-4 1H NMR

5 i L §

b | - JL

—= F aef

E-“107¢

J

s
Hﬁ E 660

3I*

|J F 00T

= 0°€t+

b

E 96T

Fevort

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

T
4.0

4.5

5.0

T

5.5

6.0

T

T
6.5

7.0

T

7.5

T
8.0

8.5

9.0

9.5

f1 (ppm)

Figure S50. *H NMR Spectrum of 31* (400MHz, DMSO-ds)

S81



CP-4 13C NMR 8Y 8 BSRIRABY o 9sa 9 o

RE A RESERRRE 5 bk 2 R

i =i Rl C e B B I B B R o wnwn T ™ ]

¥/ \ S AN
|
|

- = @& < ¢ & & v @4 r* Kk ¥ I = & T kE T &K ¥ € =+ & * K T kT & ¥ T T < T LS |
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)

Figure S51. 3C NMR Spectrum of 31* (101MHz, DMSO-ds)

S82



x106

1.05

0.95
0.9-
0.85
0.87
0.75
0.7
0.65-
0.6
0.557
0.5~
0.45"
0.4
0.35
0.3
0.25
0.2
0.15
0.1
0.05-

+ Scan (rt: 0.217 min) CP-4.d

w9
Cbz\H/I(NgJ\OMe
3

130.

91.0548

Awu‘.|||l||‘| |

1591

210.1279
i e )

341.1859

385.1759

407.

L

1578

L

L

492.6487 596.f345

L

L T | I

an T T
60 80 100 120

T = I\ T T T T
140 160 180 200 220 240 260 280 300

T T T T T T
320 340 360 380 400 420 440 460 480
Counts vs. Mass-to-Charge (m/z)

Figure S52. HRMS Spectrum of 3I*

S83

T T T T T
500 520 540 560 580 600




9L’ T
8T'T

.

8¢'T

89'C
0L'T
LT
LTl
96'C
mm.mv

mm.m\-
00°€

9T
Df/.
IRE\S
TP
£
STh
s8'h
nw.ﬁ/

68'v—¢
om.v\
[434

P8'9~_
98'9~"

LTL
mﬁNW
0zL

STL
LTl
8L

T€'8~
ge'8"

CP-18 1H NMR

L\

.

F1re

=606 [

Feo1 |

Evo1

Forz |

Fse0

80

Fers |

660 |

0.0

1.5 1.0

2.0

4.0 35 3.0

4.5
f1 (ppm)

5.0

T
5.5

6.5

8.5

9.0

9.5

Figure S53. 'H NMR Spectrum of 3m (400MHz, DMSO-ds)

S84



CP-18 13C NMR N N A 98q - 5 W & . _—
RE 2 8 &S & R 5 F B & 138
o — — o o wn < ™ o~ NN
\' | N7 I | N
O
B H\)J\
oC i
\H =" ~O'Pr
0 =
3m
|
|
T o T L T L T T T T U T 4 T 4 T b T 4 T J T i T L T 3 T 4 T ¥ T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)

Figure S54. 3C NMR Spectrum of 3m (101MHz, DMSO-ds)

S85



x10%

4.8~
4.6~
4.4
4.2

4
3.8
3.6
3.4
3.2

3-
2.8
2.6
247
2.2

1.87
1.6
1.4
1.2

0.8
0.6
0.4
0.2

0-

+ Scan (rt: 0.398 min) CP-18.d

60

80

323.1601
O
N
Boc &J\ ;
\H " ~OPr
0 =
3m
279.1702
401.2042
120.0810
379.2222
102.1281
558.3162
180.1017 237.1231
2631027 3011520 417.r781 486T954
|| 114|9.| ,2,29. . sl % ||«L.........LA.-;L 345'?'4.31 L .“l, Ll L ‘41'.63%756]: | jl .
T T ) T T T T 1L I T T T T T T ] T T T T
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600

Counts vs. Mass-to-Charge (m/z)

Figure S55. HRMS Spectrum of 3m

S86




bI'T
E.AW
LT'T

9aT'T

6S°C
19°¢
€9'C
99'C~=
SL'T
9T
6LC
08'C

€'y
ST'h
LT
8Ty

&

6b'p

N

£8'y
P8y
98'%
L8
68'%

0's
60'S
or's

6CL
TeL
1€L
€E€L
€€L
€EL
SEL
SEL
9€L
8EL
A4
6SL
€€'8
pe'8

CP-6 1H NMR

€8
AN

98'b— =

8y,
687

STf

€L

TO'F

42 41

44 43

45
f1 (ppm)

4.6

4.7

4.8

4.9

=~ [6S

W= E0E |

E 60T

=TT

- STT |

EETE

E 10T

ws YOTT
= €07¢

Feoot

= b0

= 8IT

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.5
f1 (ppm)

6.0 5:5 5.0

6.5

8.0 7.5 7.0

8.5

9.0

9.5

Figure S56. *H NMR Spectrum of 3n (400MHz, DMSO-ds)

S87



CP-6 13C NMR

171.81
170.54
\169.87

3

3n

88
02
34
30
68

i 2 3 2 5
p v B S 32 3 &
wn MO ANNNNON N nw;n o N

H
N\.)J\O"Pr

36.37

21.43
21.38

o

—16.60

T J T ¥ T ¥ T

200 190 180 170

T T T K T K T 4 T ¥ T x T 4 T i T B T : T T T v T
160 150 140 130 120 110 100 _ 90 80 70 60 50 40
f1 (ppm)

Figure S57. 3C NMR Spectrum of 3n (101MHz, DMSO-ds)

S88



x108
2.2
2.1

1.97
1.8
1.7
1.6
1.57
1.4
1.3
1:2
11

0.9
0.8
0.7
0.67
0.5
0.4
0.3
0.2
0.1
o

+ Scan (rt: 0.162 min) CP 6 Pure.d

CP-6 Pure
Molecular Formula: C25H31N207

Calculated Mass (M-+H) 471.2131 RS
Observed Mass (M+H) 471.2118
FE]
0]
(0] H 0]
Cbz. N&J\ _ 493.1931
H Y O'Pr
O =
3n
578.2848
91.((542 138,340 394_f‘,r58427.f214 [
TR B~ .. 181'}007 E ) L. Ly i \. || L [I .

Counts vs. Mass-to-Charge (m/z)

Figure S58. HRMS Spectrum of 3n

S89

T T T T T T ‘ \ T \ T T T T T T T T T T T \
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700




Ty
Nw.ﬁu/.

81—

L1e
mﬁ.NW
|44

16'C
€6'C
S6'C
L6'C
00°€E
10°€
€0°¢
S0°€

8oy
0y
8«%
90t

8T’y
0zt
Ty
€T
STy
ST'b
1T
87t
62"t
0€'p]
9'v]
L't
6b'p
8T
612
1L
[xaa
YT
0£Z
€L
bEA
(T
(42
v
L
6t'L

TLL
NNNW
YLL

omN.\. O

e~

ve'g~" Iz

tBu

CP-12 1H NMR

Fmoc

1.75 1.70 1.65
f1 (ppm)

1.80

1.85

2.96 2.92
f1 (ppm)

3.00

3.04

e

006

Fort |

Fert

90 |

F-80'T
B0t

o€

Froc |

Froe

Fse1 |

00

960 |

T
0.5

1.5

2.0

2.5

3.0

0.0

1.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4,5 4.0 3.5
f1 (ppm)

10.0

Figure S59. *H NMR Spectrum of 30 (400MHz, DMSO-ds)

S90



€ LT~
wie’
8TIE—
€b'9E—
9T 0p—

19'9p—

08'1S~
157€5—=

29'S9—

S9'6L—

€02t

Nm.&k
61'87T~7
cosz1/
66'9ET~
89°0bT~\_

0L'EPT
L8'EPT

9L'SST—

8p'TLT
mw.ﬁﬁw.
9LTLT

CP- 12 13C NMR

tBu

60°02T—

67'STT—

5'9CF—
€0LeT—
(4 V14 tagll
61821~
€0'6¢T—

130 128 126 124 122 120 118
f1 (ppm)

132

20

T

30

40

50

60

70

T

80

90

T

100
f1 (ppm)

T T T T T T T T
180 170 160 150 140 130 120 110

190

T

200

10

Figure S60. 3C NMR Spectrum of 30 (101MHz, DMSO-ds)

S91



x10°

4.2

3.8
3.6
3.4
3.2

2.8

2.67
2.4
2.2

1.8
1.6
1.4
12

0.8
0.6
0.4
0.2

+ESI Scan (rt: 0.099 min) Frag=175.0V CP-12.1.d

_0
tBu

u

Fmoc

N\)J\OMe

587.

531.2073

| 309.}414

609.2508

2689

688.3844

672.3563

L

| w

T T T T T ; T : T
200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580
Counts vs. Mass-to-Charge (m/z)

Figure S61. HRMS Spectrum of 30

S92

T T T A T T T T
600 620 640 660 680 700 720 740 760




¥8°0
S8°0
980
689
0LT
187
€8T
€8T
00T
00T
0T
€0
S0'T
62

Trt”

| S 4

i
ez
9c°z
£
6€7

QkZ

09—
Y0'p
50
90
0%
80
or'p
o' p4
11
8T b
61 b
0z 4
v
s
8z'p]
67t

JAYS!
8T/
0244
LA
9L
87
624
TE€LA
X WA
SEL
(U4
WL
YL
SPL
Ly’
UL
YL

mw.n\
SN\

0’8
908
85'8—

CP-13 1H NMR

99T
BAW
89T—

on.T\.
LT
Ut

08T~
187
€871
€87
S8T
98T
00

00¢
[4vk4
€0C
S0C

67C
T€T
[4%4
€€T

9E'C
nm‘N/u
mm.m../.

ObT~=
Wz~

— 00’

23 22 21 20 19 18 1.7
f1 (ppm)

2.4

8.62 860 858 856 854 852
f1 (ppm)

8.64

E 259

kK 90T |

E- 660
T 20T

00T [

¥6'0

- /(8T

ot

Forvf

Feoat

F 6

Eogr}

Fost
T 680

E 00T

1.5 1.0 0.5 0.0

2.0

3.0 2.5

3.5

100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0
f1 (ppm)

10.5

Figure S62. *H NMR Spectrum of 3p (400MHz, DMSO-ds)

S93



LSBT~
96T~

8v'8C—
9£°0E~"
0giEE==

a—

9T ="
6V S~
CLLS~

90'99—
£9'69—

09°02T—
9L'STT
08'9¢T #

lykas
£6'LCT
T8zt
L6'8CT

T ThT~_
9T b1
0 bbT
oe'shT~"

9€'95T—

€6'TLT
DV.ND”W

M.ND

CP-13 13C

60 50 40 30 20
f1 (ppm)

70

—

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

180

Figure S63. 3C NMR Spectrum of 3p (101MHz, DMSO-ds)

S94



x10%_|* Scan (rt: 0.279 min) CP-13.d

164.1064
3.8

ZT
O

~ 724.3328
36 Trt

3.4

H (0]
3.2 F - N
moc \:)kOMe

3

Iz

2.8
3
2.6 P
24

2.2
120.0805

18 243.1155

1.6
903.4255
1.4

1.2

0.8
0.6

0.4 831.4036

0.2
O_MIMI Ao BL I274-|L049.;1L._L4|.4 i LL;???"L”.E“ Pl i i

1 I T T I T T T T I T I 1 T T T T I I I T T T I I T
50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900 925 950 975 1000
Counts vs. Mass-to-Charge (m/z)

Figure S64. HRMS Spectrum of 3p

S95



ST'TY

91T+ —
1T %
81T
61T+
0z'14 o
Z4s o
LT
as =
62T+ o
W o ™
01 =
wt
L1 \NH
ST
U = r 8
€8T V”N e
+8'T I
€0z =
\
N
P~ o
8b'C— o
ssz
wm.m#
LC°C.
%_mw.
19°€
S5°€
b6'€ A
%€ 85 cF 2 2
86'€ 65°€
66°€ 09°€ 5
10t 19°€ r/,.
w0 [4°R3
b0'b ©
A I
b
9z'v4 b6'E o)
627 om.m./. M~
1€ PR g
€t 66— ce
€eh 8«\ Vo
%i 0t »
£ bO'b F
wy
¢~.¢/ ~N
QN.VW 83
6h\"
Eh~ o
€L~ |
) €€ .\.
= i :
et £
WL 5
mvNW =
bhL
S9L~F ——
897 B
e =
€Lt
687 &
161 o
O
o T
e
[£6— e 8
Rz
(56— o -~
o
<
(o))

CP-15 1H NMR

EST'T

Froz

wvm‘m i

Feos .

80y |

==0ZF

EEET

3.0 2.5 2.0 1.5 1.0 0.5 0.0

3.5

4.0

100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5
f1 (ppm)

10.5

Figure S65. *H NMR Spectrum of 3q (400MHz, DMSO-ds)

S96



(0]
3q

- b
oLz —
[A%:1SNg
mm.aV \N L
97'02 = 13}
I o
67'5¢— —= £
9'8t— = w
\
—
o
o
AU —
oy
L0Lh— e S
ATy
ﬁ.mv\
98'75— L0Lb—
2T°09— 98'25—
$1'99—
09—
$1'99—
vTL8—
YTL8—
£TLIT—
19°02T—
) 2ger"
8TSTI~ TTTHI~C v
B.mﬁw €THBT
95221 .\ 62 b1
11821
€5°2€T"
TH'8ET~
T2 THT~_
£THbT
Catas 0bpST~"
05'95T—
TL8ST~
0b'bST—
05°95T—
L8 T—
W.HH| paaE
= ST'9LT
(B
(9]
i
wn
L )
a
(@]

Al

80 75 70 65 60 55 50 45
f1 (ppm)

85

170 165 160 155 150 145 140
f1 (ppm)

175

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

Figure S66. 3C NMR Spectrum of 3q (101MHz, DMSO-ds)

S97



x10*

4.2

3.8
3.67
3.4
321

2.8
2.6
2.47
2.27

1.87
1.67
1.4
1.27

0.8
0.67
0.4
0.2

+ESI Scan (rt: 0.449 min) Frag=175.0V CP-15.3.d

732.3695
H H
_N N
Pbf \H/
NH o
N
Fmoc &J\
\” ~~ TOEt
o z
3q
760.4010
738.3226
810.3435
’ 748.F332 ‘ | 775'F922 821-f417 839.%150
|-m.|h\|.’.|| g o i il e e s Lo el i)l g v r adlwd v ol IIIHI|II\|:1||||||I|I||I||\|| .Inll...l..,|.|| el
T T T T T T T I T T T T i T T T
730 735 740 745 750 755 760 765 770 775 780 785 790 795 800 805 810 815 820 825 830 835 840 845

Counts vs. Mass-to-Charge (m/z)

Figure S67. HRMS Spectrum of 3q

S98



or'T
T
1T
[T
61T
0Tt
@t
[T1-¥
67T
91
157
ST
€5
bST
65T
197
€91
v9'T

S8'C
L8C
88'C
06°C
16'C

19e—

L6'E
mm.mw
00t
[{VR4
€0y
0T
wy
€&y
STy
9P
8T

CP11 1H NMR

NH

Boc.

.

Ee60c

F-66'C

E01'T

Fery

66T -

=60'C

00T

o6
—\wm.m

T

75

T
8.0

8.5

9.0

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5.5 5.0 4.5
f1 (ppm)

6.0

6.5

7.0

9.5

Figure S68. *H NMR Spectrum of 3r (400MHz, DMSO-ds)

S99



CP-11 13C NMR

s b 53 288 3 i i< S T
ge i gog NEY 8 o 0 INES
o o o o v ~ O I-ﬂlh¢$
\Y4 Y% N4 N RN
Boc
“NH
O
H
Fmoc< N\)k
H Y OMe
O =
3r I

_~31.60
_~29.23

28.24
—22.72

—16.82

T $ T . T L T y T & T L T % T L T X T 5 T » T L T - T L T - T L T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40
f1 (ppm)

Figure S69. 3C NMR Spectrum of 3r (101MHz, DMSO-ds)

S100

30

20

10



x106 |+ Scan (rt: 0.254 min) CP-11.d

1.35 554.2823

Boc.

1.157

1.05- o 498.2200

0.95 N \.)J\OMe

ZI

Fmoc<
0.9 H
0.857
0.8 3r
0.75
0.7
0.657
0.6
0.55
0.5
0.45 454.2308
0.4
0.357 576.2639
0.3
0.25
0.2
0.15 164.1063

0.1 655.4009
0.05
[T PR N I:

o
(RN}

733.3751

L

T T T T T T T T T T = T T = T = T 5 —— T T T T T T T T T T "»» \’ :
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 780 800
Counts vs. Mass-to-Charge (m/z)

Figure S70. HRMS Spectrum of 3r

S101



€80
S8°0
98°0
L8°0
88°0

S6'T

86'T
66'T
66'T
00¢

19:E
[4:8%
€8¢
€8¢
v8'E
98¢
L8'E
L8'E
88t

ay
1494
9T’
8T'p:
0y
(1144
wh
[ X4
LT
8¢’

1€
€€L
SEL
LEL
LEL
ov'L
WL
L

LS,
=08
TEL
NNNW
YL L
P8
98,
68,
162
Sh'8—

TP-5 1H NMR

Fmoc

—66'

T
1.19

T
1.20

T
1.22

T
1.23

1.21
f1 (ppm)

;e—

£8'€~
£8'€~~

P8'E—

98'€—

LB E—
L8'€—

88'c—

1€,
eEr
SE€L~
LEL
LEL
o.v.n*
WL
L

LSL~
{1

L~
eLL—
Ll

P8~
98'L—
68'L~—
16—

A

T
3.82

T
3.84

f1 (ppm)

T
3.88

7.3

7.4

7.5

7.7 7.6
f1 (ppm)

7.8

7.9

E5€9

E-66'C

60T

=66'C

Fsee

Fers

060

5 0.0

0

5 2.0 1.5 1.0

2

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0

9.5

f1 (ppm)

Figure S71. *H NMR Spectrum of 6a (400MHz, DMSO-ds)

S102



TP-513C NMRR & @3 ang e 8n g i & aEE o~ o

e g3 &8 S8 = 3 £ Io8 =3 o
o — o - — i O n wnwn < (2] —
{54 Nkl VoY [ 473 el

] 23 g8 8 = g 1 3 y © N y O

£ EE R 8 I LR = 8 NJJ\

| i ] 1\ Fmoc N OMe

H

L B e e e e LSS B s m | T T = 1 o1 % F & & &% &

L | T
140 66 64 62 60 58 56 54 52 50 48 46

175 170 165 160 155 150 145
f1 (ppm) f1 (ppm)
| |
| I |
|
T ¥ T E T ¥ T L T o T ) T . T . T b T & T s T o T ¥ T L T . T ¥ T % T ¥ T L T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)

Figure S72. 3C NMR Spectrum of (101MHz, DMSO-ds)

5103



x10° |t Scan (rt: 0.118 min) TP-3.d

3.8 (0} ~

e (e}
: H 482.2322
N
36 P
Fmoc H/j)f OMe

ZT

3.4
3.2 6a

2.8
2.6- 426.1695

2.4~ 504.2139
2:2

18
16
i 130.1596

1.2

583.3493
0.8

0.6
102.1284 611.3833
0.4 164.0745
382.1796

0.2

555.E201 L 742.E184
" ' L T Y T

b

263.102
ol & ,..‘.L i J l P 1913183 Ll - EO ? ?.116431 353?’18? polialnene dlmiees o _..-l_.l.l.LL_... .

T T T T T T T T T T T T ‘\ T T T T T T T T T T
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 780 800
Counts vs. Mass-to-Charge (m/z)

Figure S73. HRMS Spectrum of 6a

S104



90T~
80T~

&
81
88
S6'T

L6'T
€0'c—

e
wv.NW
LT
08'C
18'C
8T
86'C
mm.NN
w0’
9L
wm.m./.
mw.m/
68'€—F
.S.m.\
9P
LE'Y
8€'
6€'
O’
W'y
05’
[AR4
€S’y
SS'b
85’

06'9~_

9
87
0z’
a4
€L
Szt

8L~
08~

or'8
'8

TP-3 1H NMR

F00€

Feos |

Feo

=90°€

Bt

S0t |

10T

F=E0'€

Fe60

80T
Fsot

Foso

Fsos |
Feot |

Fo60

0.0

0.5

1.0

1.5

3.0

4.0

4.5
f1 (ppm)

5.0

5.5

6.5

7.0

8.5

9.0

9.5

Figure S74. *H NMR Spectrum of 6b (400MHz, DMSO-ds)

$105



TP-3 13C NMR 338 S 2 98y - S— -
RER % 5 28% i = =
o i — o ~ nwnwn (32l
N [ % D\l |

Ph
AN
558 g H 9 H ',:l' 0
NN &H Boc” N M
(55 oc \HkH/\[( OMe
(@]
|
| 6b S\

170 165 160 155
f1 (ppm)

3051
=—29.37
\-28.14

—18.08
—14.53

= I & & - & & I - & & & & 7 ¢+ & 7T 5 F - T 5 1
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40
f1 (ppm)

Figure S75. 3C NMR Spectrum of 6b(101MHz, DMSO-ds)

5106

T
30



+ESI Scan (rt: 0.093 min) Frag=175.0V TP-3.d

N
Boc” N/:\I(N OMe
H o

102.1276

220.2058
(I LIL b F

skl L

470.2654

e

L

714.

692.3339

L

3163

Ll

793.4461

L IL Rl

861.
|

[

838
hoa b

I I I I I I I I I I ! I I | I | I | I I [ | I I
50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900
Counts vs. Mass-to-Charge (m/z)

Figure S76. HRMS Spectrum of 6b

S107



S8°0
80
80
880
680
§89
€T
€T
mw.ﬁ./,
JA A
34.\.

10C
€0'C
¥0'C
S0'C
£9C
on.NW
T7Le

LT

16T
86'C
10

.

U

No.m.‘

g6
STy
ary
61t

LTY-~E
€€y

vm.v.\.
6€'
1844

Eivi—

TTP-1 1H NMR

139
€z — 98%

61°8
18—

N
T -
1.20

T
1.25

8L

o N
T

T

T

8.05 5.05 500 4.95 490 4.85

A
T

T

8.10

T
8.15
f1 (ppm)

8
e
8.20

f1 (ppm)

f1 (ppm)

|9

=Tt

”_m/. 98 [

b5

H\ﬁmﬁ

= 0ET

E9rT L

E 260

= 56°C

I 80

Hl ste|
“T 8L'T -

woo.oﬁ i

= 0L0

E- 9T
= $8°0

€01 |

4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5

4.5

5.0
f1 (ppm)

6.0 5.5

6.5

9.5 9.0 8.5 8.0 7.5 7.0

10.0

Figure S77. *H NMR Spectrum of 6¢ (400MHz, DMSO-ds)

S108



65°8T
oo.w,_”“/

SE6T~L
0272~
69727
05°€Z
mnxg\
SE0E—
Ve Tr—
6b'8b—
STTS~ -
eres 6b'8b— ¥
15°95~_ L
wis— L2
STIS— i
79'59— res— - oh
- &
L %\)
1b'95— 3
ws— - o5
- R
L ©
o
SN
{'e]
[ <
(Vo)
29'59— | <6
(Vo)
89'921
[t Vras
zrser
A
8'821 M&M“ o
or'8z1 8 -
59621 )
08'62T =
P LET~ o | o
€9'8ET—" o =
[FEK =)
9
2T
g
o nE
L85
€6'95T— €6'95T— =
Iz o
[&] ~ O
O © —
[(INEE
7R %4: L3
Nm.NDW ZT -
g’ o
s 1 S
5 NM.NNH/ 5
24 = 0LTLTI~E
- \
: N
F O

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

190

Figure S78. 3C NMR Spectrum of 6¢ (101MHz, DMSO-ds)

S109



4106 |+ Scan (rt: 0.260 min) TTP-1.d

1271
1.15
1.17

597.3283

1.05- e}

T
i
T

_N : N OMe
0.95- Cbz H/\[( H/ﬁ(
0.9 (0] (0]
0.85
0.8 6¢c
0.75
0.7
0.65-
0.6
0.55
0.5
0.45
0.4
0.35
0.3

0.25
0.2 130.1596

72.0820

0.157]
0.1 776.4213

0.05- 466.2331 726.4782 {
e |JA.._ o ,..E Jl_.,._.,. _ J & ilull " e

180.1022
. LJI 279.9931 329.?606L .

;Vﬁ_ T T T T T T T T T T N T T T T I.h ‘\‘u
50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900 925 950 975 1000
Counts vs. Mass-to-Charge (m/z)

Figure S79. HRMS Spectrum of 6¢

S110



TTP-2 1H NMR

"l |A

ay
Q.VW
STH~
STy—
VAR ZgS
8T'Y
YTy
9T
w~.¢ﬁ
0€'v~
1€—
£€'p—
vm.v“
9
/-

8€'Y
ov.v.\.

89—
LT~
W
LT~

YT~
ow.m./.
887~
06T~
167~
€67~
v6'7—"
16'C—
867"

661

1T

4.2 4.1

4.3
f1 (ppm)

4.4

4.5

2.7

2.8

f1 (ppm)

2.9

3.0

M M

E €09

B 90|

R 106
E 602
T al

EF 660

F e

F soe

= 160

F osre

= 86T

F 8.~.

%wo.wﬁ i

S6°0
66°0
T 007

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.5

5.0
f1 (ppm)

6.0 5.5

6.5

9.0 8.5 8.0 75 7.0

9.5

Figure S80. *H NMR Spectrum of 6d (400MHz, DMSO-ds)

S111



61'8T—
1S Te~
STiEC—=
vm.mm.\
S0'8C—

15—
jivied
66°0b——

08'Lb~_
PLI0S~_
€L15—
b8'€5~—
v1'55""

80'69—

108—

iy
vLLTT
v6'LTT
L7871
80'621
61'671
oT'0eT~"

TTLET~
12'8ET~"

TT'SST~
90L5T~"

O TLT
8Y'TLT
9L'TLT
6T°CLT

TTP-2 13C NMR

OBn

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30
f1 (ppm)

200

Figure S81. *C NMR Spectrum of 6d (101MHz, DMSO-ds)

S112



«106 |+ Scan (rt: 0.170 min) TTP-2.d

17
L3 OBn 739.3678

1.6

1.55- )\

1.5+

1.45- H o = o
1.4 N - OMe

1.35- Boc” N N

= N N

1.257
1.2

1.15 6d
15

1.05

0.95
0.9
0.85

0.757
0.7
0.65-
0.6
0.557
0.5 130.1597
0.457

0.35
0.3
0.25 846.5363

0.15
0.1 88.1L131 486.2574 s1s.f044
L

0-03_ L I J ok i e i 301ILE75§ VT B e J - . L .L LLH 13 .

T T T T T T T T T T T T T T
50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900 925 950 975 1000
Counts vs. Mass-to-Charge (m/z)

Figure S82. HRMS Spectrum of 6d

S$113



Du.vvn
4
€21
€T
'L
YT
mNNJ
ST
9T'LA
0€47
1€
€L
€€
SELA
SELA
vS'LA
pSL

SSL

9SL

95,

LS,

06Z
16°L
162
[{Y4
€6'L
€6'L

e
E.mw.
ST'6

OC-5 1H NMR

|-

.

ZI

S

9a

LU

=10'C

Fsos

46’1

=€0'C

=001

11.5

105 100 95 90 85 80 75 7.0 6.5f (6.0) 55 50 45 40 35 30 25 20 1.5 10 05 0.0
1 (ppm

11.0

12.0

Figure S83. *H NMR Spectrum of 9a (400MHz, DMSO-ds)

S114



OC-5 13C NMR = nIangooe P
8 EERRERE g
Y |
Il
(0]
I
N
H
Cl
9a
I
| P
T T T ¢ T L T ¥ T ¥ T T T g T 4 1 : T ¥ T & T y T ¥ T ¥ T J T T y T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30

f1 (ppm)

Figure S84. 3C NMR Spectrum of 9a (101MHz, DMSO-ds)

S$115



x106 +ESI Scan (rt: 0.270 min) Frag=175.0V OC-5.d

1.65

1.6- 246.0677
1.557

1.

1 43 o
; 268.0498
1.4

1.35
1.3
1.257 Cl
12 9a
115
1.1
1.05
17 513.1097
0.95
0.9
0.85-

Iz

0.75
0.7
0.65-
0.6
0.55 91.0544
0.5
0.45
0.4+
0.35
0.3 497.1359
0.25-
0.2

0.15 206.0607
0.1 120.0804
0.05-

e sy

[T

-

74.0969 ‘ | 2zs.r425 | J
0 L | |.155P46|5 [T 1 N I M TN I L.
T T

el il ”- || ’ ).
| I T T T T T T T T T T T T T
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
Counts vs. Mass-to-Charge (m/z)

Figure S85. HRMS Spectrum of 9a

S116



VA
S0+
90°L7
90+
90°Z+
£0°LH
L0°LA
80/
602
0T'L~
(VA ﬁ

(4374
veL
SE€L
9€'L
UL
meV
S6'L
S6'L
96,
L6L
86
86'L

or'oT—

0OC-6 1H NMR

MeO

Jo L

=¢0€ |

Fo0€

=707 |

e

F86'T

=001

2.5 2.0 155 1.0 0.5 0.0

3.0

4.0 3.5

6.0 55 5.0 4.5

f1 (ppm)

11.0 105 100 95 9.0 8.5 8.0 7.5 7.0 6.5

11.5

Figure S86. *H NMR Spectrum of 9b (400MHz, DMSO-ds)

S117



0C-6 13C NMR s ) =T o
T E a guogs @ v
|| \e2 )|

|
|
|
o @
N
H
MeO 9b
|
| |
|
M

T Y T ¥ T Y T T T & T T T ! T T T i T

20 10

T ¥ T 2 T & T g T g T = T Y T B T J T 5
200 190 180 170 160 150 140 130 120 110 f10(0 )90 80 70 60 50 40 30
1 (ppm

Figure S87. 3C NMR Spectrum of 9b (101MHz, DMSO-ds)

$118



+ESI Scan (rt: 0.103 min) Frag=175.0v OC-6.1.d
477.1746
o
N
H
MeO 250.0823
€ 9b
86.0970
102.1279
228.1007 461.2012
74.0972
135.r439
. sl B M s i s . i I .‘l : | ! s il 446'2011 ML._“JL L

| | e —— T ] T | r——
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340
Counts vs. Mass-to-Charge (m/z)

Figure S88. HRMS Spectrum of 9b

$119

440

460

480

T
500




OC-7 1H NMR

10.57
38
38
36
19
17

o
Iz

9c

J e UL e

1.00—=
1.96—=
2.05—=
2.03—=
2.08—=
0.98—=

I B e e e . e o e s o e o o o A
125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 3.0
f1 (ppm)

Figure S89. *H NMR Spectrum of 9¢ (400MHz, DMSO-ds)

S120



OC-7 13C NMR

163.86

o
Iz

9c

— Q Qo mu

— © © - K =l

[} goo N T MO

< 3] NANANNA

— — P I I R R ]
|

T > T v T ¢ T K T

200 190 180 170 160

T v T S T : T K T J T ¥ T 5 T g T . T o T v T
150 140 130 120 110 100 90 80 70 60 50 40
f1 (ppm)

Figure S90. 3C NMR Spectrum of 9¢ (101MHz, DMSO-ds)

S$121

30

20

10



x10° +ESI Scan (rt: 0.235 min) Frag=175.0V OC-7.d

5.8 102.1284 243.0770
5.6

5.4
(0]
o2 @
d 86.0972
4.8

4.6
4.4 O:N
4.2- 9¢

Iz

3.8
3.67
34
3.2
3-
2.8
2,671

2.4 196.0972
2.2

1.8
16 136.0761

14
1.2

265.0589

74.0973

218.0790
0.8

0.6
0.4
0.2

180.1020
415.1461

290.1167 491.1538
353.1502
3130580 r 3971953
| | | | : " oL, 4, | | oo e
= T Ve "

\ : = e : T T T T T
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
Counts vs. Mass-to-Charge (m/z)

Figure S91. HRMS Spectrum of 9c

S122



bEieT—

1544
€L
WL
6v'L
sL
pS'L

oLt
[
YLl
9L
wNNN
08¢
9£'8~_
8e'8~

188
Nw.wv

Sy'0T
mv.SV

Br

9d

NO,

L

/6'C

Fe0c
41T

ET10'C

=E6'0

ET0'T

12.5

65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)

7.0

7.5

90 85 8.0

9.5

11.0 10.5 10.0

120 115

3.0

Figure S92. *H NMR Spectrum of 9d (400MHz, DMSO-ds)

S123



OC-1 13C NMR

3 3 ™
P o NS FNSE MG W =
-] < MMM MMANNNN™ (2]
- - ™ el e - ~
| | NN Al N
Br
(0]
N
H
NO, 9d
|
|
|
ol
T L T L T L T L i L) T ¥ T L T T T ’ T L T L T y T L] T ¥ T L T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)

Figure S93. 3C NMR Spectrum of 9d (101MHz, DMSO-ds)

S124



x105_

0.95-
0.9
0.85
0.8
0.75
0.7
0.65
0.6
0.557
0.57
0.457
0.4
0.35

0.3

0.2
0.15

0.1
0.05

+ Scan (rt: 0.083 min) OC-1 Pure .d

Br

Iz

NO, 9

102.1280 130.1591

A T Y T P Ll
- - -

150.0196 178.?502 206.?815 235.0140
Il Lt

275.

I —_—
T

291.

f460

T
100

120 140 160 180 200 220 240

260

280

335.

0761

319.1728

305,1560

300 320
Counts vs

0026

358.9824

377.2143
391.2287

T T T =
340 360 380 400
. Mass-to-Charge (m/z)

0OC-1

Molecular Formula: C14H12BrN203
Calculated Mass: (M+H) 335.0031
Observed Mass: (M+H) 335.0026

435.2546

479.2796

465.2653 523.3062

537.3188
551.3317

493.2941
581.3435

1 1 T ] T e T =
420 440 460 480 500 520 540 560 580 600

Figure S94. HRMS Spectrum of 9d

S125




0C-2 1H NMR 8 FF3NY SIGNERE2
o NNNN NNNNN OGO
L) N2
F
7\ H
o
(o)
9e

§ -

422

0.96—=

T 1 T i T 5 T T

2.5 2.0

1.05—=

75 70 65 60 55 50 45 40 35 3.0
f1 (ppm)

T — .
11,5 11.0 105 100 9.5 9.0 8.5 8

Figure S95. 'H NMR Spectrum of 9e (400MHz, DMSO-ds)

S126



0C-2 13C NMR 58%Y o8 388 R3HY
LEy £¢ LHY 9uvo
N N Y\
I
F
7\ n
(o]
(0]
9e
I
|
|
|
I
Whman SN L LR A L
T g T v T % T g T ¥ T ¥ T o T Y T 5 T & T 2 T Y T Y T % T ¥ T ¥ T x T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

f1 (ppm)

Figure S96. 3C NMR Spectrum of 9e (101MHz, DMSO-ds)

S127



x106

5.2

4.8-
4.6-

+ESI Scan (rt: 0.365 min) Frag=175.0V OC-2.d

206.0612
F
7\ H
0
(0
9e
228.0432
433.0970
95.0130
335.f479
i e . 180';91’7 il g . b L il i i o
[ T T T 7 T ] T 7 T T T T T 7 T T T 7 T 7 T
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580

Counts vs. Mass-to-Charge (m/z)

Figure S97. HRMS Spectrum of 9e

S128




680
ﬂm.ow
€60
9S'T
85T
6S'T
19'T
€9'T
S9'T
STt
mN.N./
67T

66'9
66'9
10
€0L
€04

STL
9L
8L
6T°L
6CL
8S°L
092
092

S8'6—

OC-8 1H NMR

e

of

I

ESre

M

A

Ev60

€0

i

E00°€

E=S0T [

=0T |

7.0

60 55 50 45 40 35 30 25 20 15 10 05 0.0
f1 (ppm)

6.5

11.0 105 10.0 9.5 9.0 8.5 8.0 7.5

11.5

Figure S98. 'H NMR Spectrum of 9f (400MHz, DMSO-ds)

S129



OC-8 13C NMR

8 o 2 BB & &
= 2 g g @ & 8 =
i — i el — [22] i —
I [
o @
/\)J\N
H
of
|
| |
|
T T T ® T ¥ T T ¥ T A T ¥ T ¥ T . T L | ¥ T 5 T % T ¥ % T T | T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)

Figure S99. °C NMR Spectrum of 9f (101MHz, DMSO-ds)

S130



x10% |* Scan (rt: 0.217 min) OC-8.d

547
5.27 164.1062

4.8

4] M

4.2

Iz

3.8
3.6
3.4
3.2

2.8

2.67
2.47
2.27

18
16 94.0651

14
1.2 186.0877

0.8
0.6

0.4
a5 | | 120.0801 333'f123

0 il ..| ol | .I. ‘-I Ji sl |. .
[ I I I I I I [ I I | I I
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580
Counts vs. Mass-to-Charge (m/z)

Figure S100. HRMS Spectrum of 9f

S131



0C-11 1H NMR NR8SINNS 8 ]
NNNNNNNN ] —
SN g——"
@\)OJ\ J<
N
H
9g
|
|
[l
| ] )
(T ! |
8 8 8 8
— - (o (=2}
T T T kK T g T T J T v T v T x T ¥ T T 2 T J T ' T T 2 T i T ¥ T L T v T ¥ T T
105 100 95 90 85 80 725 70 65 6 5 50 45 40 35 30 25 20 15 1.0 05 00
f1 (ppm)

Figure S101. *H NMR Spectrum of 9g (400MHz, DMSO-ds)

S132



0OC-11 13C NMR

160.54
—136.93
_-128.82
-128.07
~\-126.07
—49.99

28.48

—43.00

T L T L T L T ¥ T F T ¥ T = T ¥ T X T L T ¥ T i T ¥ T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50
f1 (ppm)

Figure S102. 13C NMR Spectrum of 9g (101MHz, DMSO-ds)

S133



x108

3.87
3.67
34
32

2.8
2.6
2.4
2.2

1.8
1.6
14
12

0.8
0.6
0.4

0.2

+ESI Scan (rt: 0.158 min) Frag=175.0vV OC-11.d

192.

OJ<
N

H
9g

136.0757

102.0915
173.1647

91.0545

74.0970

i s WO

1382

214.1203

||| RS s | (Y

405.

383.2694

364.2956

] . o . Lt il il

2512

T
60 80 180

T T
200 220

T
240

‘\ T ‘\ T
260 280 300 320 340 360 380 400

Counts vs. Mass-to-Charge (m/z)

Figure S103. HRMS Spectrum of 9g

S134

T T
420 440

T
460

T : T
480 500




ELE——

959
099
189
€89

889
68'9
06’9
169

134
[a 4
Sk
'L
6S°L
9L

[8'6~
66"

0OC-4 1H NMR

OMe

9h

HO

gt sl

—20€

F=E0'T

S0 T

=t0'C

=80°€
=20

0T |

=-86'0

-0.5

0.0

20 15 10 05

2.5

40 35 3.0

4.5

115 11.0 105 100 95 90 85 80 75 70 65 60 55 5.0
f1 (ppm)

12.0

Figure S104. *H NMR Spectrum of 9h (400MHz, DMSO-ds)

$135



0C-4 13C NMR gs o R 3hE 8K89 -
el a gan Suun W
2 1% [ #0185 %114
OMe
(@
NN
N
H
H
0 9h

T i T 2 T T T ! T $ T K T v T B T g T T T ) T 4 T Y T d T g T i T ¥ T ’ T u T
200 190 180 170 160 150 140 130 120 110 f10(0 ) 90 80 70 60 50 40 30 20 10
1 (ppm

Figure S105. 3C NMR Spectrum of 9h (101MHz, DMSO-ds)

S136



x103

2.4
2.5
2:271
2:1%)

1.9
1.8
1.7
1.67
1.5
1.4
1.3
1.2
135
1
0.9
0.8
0.7
0.6
0.57
0.4
0.37
0.2
0.1

+ESI Scan (rt: 0.083 min) Frag=175.0V P Coum 2 I.d

P Coum Isolated (1)

Molecular formula: C16H16NO3
Calculated Mass: (M+H) 270.1130
Observed Mass: (M+H) 270.1120

270.1120
OMe
0
\
N
H
H
o oh
255.1136
102.1268 150.1061
292.0972
74.0965 385.1701 476.3375
I I [ I T T I I T I T I I I I
80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480

Counts vs. Mass-to-Charge (m/z)

Figure S106. HRMS Spectrum of 9h

S137




16°0
mm.ow
¥6°0

66'T

10°C

£02 "
10
907
80°¢

L6
66°€
10t
(\[a4

wwh
€
STh
LT
6Tk

€0L
S0
L0,
8TL
0€L
[ VA
€L

€L

6L i
6€°L

oL

WL

WL

£v'L =
85

092

(474

€L

SLL

LLL

ASYA

68'L

Iz

9i

20'0T— IJ

ZTI

Fmoc_

AC-1 1H NMR

=009

60T

=0T

FIre

201

20

207
€0°E

H\.wm.ﬂ L

= 10T

=001

4.0

20 15 10 05 00 -05

2.5

3.0

3.5

11.5 110 105 100 95 90 85 80 75 70 65 6.0 55 50 45
f1 (ppm)

12.0

Figure S107. *H NMR Spectrum of 9i (400MHz, DMSO-ds)

S138



AC-1 13C NMR

o m O WO O = =N WO T

< ~ @~ ON Rowvwommoda o Qo
=] [0} MR E=K-"] BNNWLMO O By 2 o
~ wn T T M NANNANNN A wn i o
- — o th b S B0 [0 S © © <

Fmoc._
N

YT

9i

30.30

_19.16

™-18.58

T * I ~ I - ¥ ' & * & T & "~ T * & *~ &~ &~ & > 7T & 1
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40
f1 (ppm)

Figure S108. 3C NMR Spectrum of 9i (101MHz, DMSO-ds)

S139



x10° |t Scan (rt: 0.221 min) AC-1.d

3.3+
3.2 415.2021
3.1
3
2.9
2.8 Fmoc.
2.7

ZI

2.57

2.3 9i
2.3
2.1
5
1.9
18
17 102.1283
1.6

1.5
1.4 179.0859 437.1837
5 130.1593

1.2
1.1
1
0.9
0.8

0.7
0.67 453.1578

0.57 84.9605
0.4

03 522.2747

HEILTN I S N Wl
) i " ol |.II\I1|.||| il .hﬂ ll. T ORORTA TR0 SR L " m = L

O_I willln i I I || m

594.2962

i1591

bkl sl i |A Ll |I L Ly "

I [ | I I I I I I I T I I § | T | I I I ‘
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
Counts vs. Mass-to-Charge (m/z)

Figure S109. HRMS Spectrum of 9i

$140



880
ﬁm.oW

9
%aw.
T
[S'T
8S'T
19'T
9T'T~
81z

\[44
.HN.¢W
x4 4
9P
8T’
0

€0
S0°Z
€L
€€L
LEL
6€L
WL
LSL
6SL
m\.N\.
YL,
88
06

18'6—

AC-2 1H NMR

Iz

ZI

Fmoc.

9j

Feo09

ot

Feoz

Feo9 |

Feov |

Frot

H}.S.w |

T

H\.mmé L

H\.No.m

Foot |

T T T
0.5 0.0

1.0

1.5

T T

2.0

T T T T T
4.5 4.0 3.5 3.0 2i5

5.0

T
5.5
f1 (ppm)

6.0

7.5 6.5

T T
10.5 10.0 95 9.0 8.5

T
11.0

T
11.5

Figure S110. *H NMR Spectrum of 9j (400MHz, DMSO-ds)

S141



€L°81
mm.mHV
8b'T¢—

66’72
seve’

89'0v—
89'9p—

6L€S—

95'69—

18'9TT~_
L0021

TS 0TI\
67'S71

1022 W
09721
60621~
601~
6T'9ET~_
69'9€T~"
0L'0bT~

SLEVT
88'EbT v

86'GST—

PETLT—

AC-2 13C NMR

Iz

ZT

Fmoc.

9j

50

T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80
f1 (ppm)

T
190

Figure S111. $3C NMR Spectrum of 9j (101MHz, DMSO-ds)

$142



+105 |+ Scan (it: 0.283 min) AC-2.d

2.1
457.2487

1.9
1.8

ZI

Fmoc.
1.7

1.6 o
1.5 9j
1.4
13
12
117

0.9 102.1281
0.8

0.7~
0.6
0.5 84.9604

130.1594

479.2304
0.4 180.1017

0.37

0.2 558.3626

0.1

279.1703
| 235.1801 r

sk s ek el

323.?617 516.?213
I

| s WY SV0R T (AN

i = - T T T T T T T T T T T
160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
Counts vs. Mass-to-Charge (m/z)

60 80 100 120 140

Figure S112. HRMS Spectrum of 9j

$143



9Lt
6L'C
08'c

;c—

86'C
66'C
T0°€
e
STy
8T’y
67’
0P
1€y

S6'v—

LTL
6T,
0L
1L
wL
€L
Yo'l
STL
oL
LTl
6T,
1€
[AVA
PEL
IS¢
€S

8v'8
mv.wv
15°8

PAN-2 1H

ZI

Cbz

9k

o

E 860

E 60€ |

* 00°C

%mm.va 3

- 960

== 00T

0.0

T
0.5

1.0

1.5

2.0

T
2.5

3.0

3.5

8.5

T

9.0

4.0

65 60 55 50 45
f1 (ppm)

7.0

7.5

8.0

9.5

10.0

Figure S113. *H NMR Spectrum of 9k(400MHz, DMSO-ds)

S144



092e—

90—

0€'95—

0T'59—

€9t
89921
90/t
IS gras
S9/TT
b0'82T
0e'8zT
ST'8TT \
61°621
20LET~_
20°8ET—
6161~

€8'6ST—

LERLT—

PAN-2 13C

Iz

ZI

Cbz_

9k

—d

T
90
f1 (ppm)

70 60 50 40 30 20 10

80

170 160 150 140 130 120 110 100

180

Figure S114. 3C NMR Spectrum of 9k (101MHz, DMSO-ds)

$145



x10%

3.2
3.1

29
2.8
27
2.6
2.57
247
2.3
2.2
2.1
2
1.9
1.87
1.7
1.67
1.57
1.4
1.3
1.2
11
1-
0.9
0.8
0.7
0.6
0.57
0.4
0.37
0.2
0.1

+ESI Scan (rt: 0.159 min) Frag=175.0V PAN-2.d

PAN-2

Molecular Formula: C24H24N2NaO3
Calculated Mass: (M+Na) 411.1685
Observed Mass: (M+Na) 411.1692

H
Cbz . N\/©

H
)

9k

86.0974

274.2748
210.1284 241-}?342 f . 302.3058

345.1971

411.

389.1872

1692

427.ﬁ428
|

I} L

474.2764

Ll

540.5359
 512.5044540.5359568.5671

A ‘ ‘ A
T

T T T T T T T T T T T T T T T — .
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600

Counts vs. Mass-to-Charge (m/z)

Figure S115. HRMS Spectrum of 9k

S146




80
#8°0
980
880
68°0
aT'T
81T
0Tt
wt
PT
W1
JA S
8v'T
6v'T
0S'T
0S'T
1S°T
rAR
€51
08T
181
(A
[4: 0}
¥8'T
¥8'T
98T

98'T

6TH
i/ 4
wh
1744
9t
8Tt
8P
o€

60°L
VA
[4¥4
8T'L
6T'L
T€L
€EL
8EL
oL
Ob'L
WL
8L
192
wL
€LL
SLL
8LL
08'Z
AYA
68°L
808
01’8
1€'8
[45%]

wpoT— 7\

=z

ZLI

AC-3 1H NMR
Fmoc.

280
vw.oVI —
80— =
880 =

630/

ST'T
EAW
8T T~
(1748 =
NNA\
%1
8b'1
6b'T
0S'T
0S'T
1S T-F
Nm.ﬁ\“
€5°T
08'T
181
4: 3
4: 31
¥8'T
¥8'T
98’1
98'T

9l

WS.@.
Awo.ﬂu

0.8

1.0

1.2

1.4

1.6

1.8

2.0

f1 (ppm)

uﬂ.oo.o
07

H\éo.ﬂ

80T

Fov

=01
66T
Az0T
=560

66'C
Aeoz
B-16'0
=160

860

90 85 80 725 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 -05
f1 (ppm)

11.5 10.5 9.5

12.5

Figure S116. *H NMR Spectrum of 91(400MHz, DMSO-ds)

S147



9L'0T—
8¢°SI—

8 ve—

LT 9E—

89'9b—

eL6s—

p9'59—

€SETT—

7561~
90021~
62'STT~_
0021~
09221~

o1'8eT~"
8901~
LLEPT

Z8'EHT

66161
99'1ST~
0T°95T~_

65 TLT—

AC-3 13C NMR

Fmoc_

20

10

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30
f1 (ppm)

200

Figure S117. 3C NMR Spectrum of 91 (101MHz, DMSO-ds)

$148



x108 [t Scan (rt: 0.137 min) AC-3.d

1.7.5“ 430.2126

ZI
-4

15} Fmoc.

-
»
1
Iz

1.257 ol

0.55

452.1940

0.1 468.1678
i 102.1280 Jl
0.05 | ﬂ 179.0853 . 050700 J_ L L

0 T III I I\ I I 1 T I I I I b I 1 \‘ T T I I | I I
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580

Counts vs. Mass-to-Charge (m/z)

Figure S118. HRMS Spectrum of 9l

$149



9§’ T—

AC-5 1H NMR

Iz

FmocHN

BocN

9m

- 906

F ae

F 60T [

=TT

I o001

0.5

0.0

3.5 3.0 2.5 2.0 1.5 1.0

4.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4,5
f1 (ppm)

10.0

Figure S119. *H NMR Spectrum of 9m (400MHz, DMSO-ds)

S$150



344
19°/C

eb—
€9°9h—

9YS—

bLS9—

€r'e8—

29I
bL9TT
€5°61T
90°0ZT
Tr'2eT
JAR74s
6241
(4474
1€'52T
89°921
0021
85721
VAR 74 el
e
S9PET~
9T'6€T
Nodvﬂ)/
$9°0bT
89'€bT
€LEPT
20°6bT—

L8'SST—

PETLT—

AC-5 13C NMR

Iz

FmocHN

BocN

9m

—_—

e

20

10

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30
f1 (ppm)

200

Figure S120. 3C NMR Spectrum of 9m (101MHz, DMSO-ds)

S$151



x105_|* Scan (rt: 0.227 min) AC-5.d

1.35

1.37 616.2769
1:257

1.2
1.15 BocN

1.1
1.05

ZI

FmocHN

0.95- o
0.9 9m
0.85- 164.1068
0.8
0.757
0.7
0.657] 102.1280
0.6
0.55
0.5
0.45

0.4
717.3952
0.35 o 795.3696

0.3
0.25
0.2

0.157
516.2252
0.1 745.4275

689.3637
0.05- 344'f618 560.2148 f l L
l m&m‘“ 1.‘.25.2.&:}“76:.& AT L Lt " L‘ abib o 421-’9[2.9:‘7... Lo b o 2 'y LLI. L{I... h&. b L i i.8?7ﬁ%15 94% 85[.7 |
I

I I I I I T I T T T T I I I [
50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800 825 850 875 900 925 950 975 1000
Counts vs. Mass-to-Charge (m/z)

Figure S121. HRMS Spectrum of 9m

$152



T
£T'T
€'t —
ST'E

oT'l

0Tt
Ty
(484

.
E
o
[4% 4
STy

ST
9T’y
LT
8Tt

19'G N
Gmuy =

LeL
8€L
8€'L
6€L
Ov'L
WL
WL
€L

L
Sv'L
8v'L
8v'L

YLL

YLL o =
YLL _
9L ZT

SLL
9Lt
UL o
LLL
062
[4YA
[4%:]

OEt

9n

Br

OA-1 1H NMR

F=0Te

Fs1e

€60

F-s09

Rggo |

B-66'0
160

70T |

0.0

T

0.5

1.5 1.0

2.0

3.5 3.0 2.5

4.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45
f1 (ppm)

10.0

Figure S122. *H NMR Spectrum of 9n (400MHz, DMSO-ds)

$153



OA-1 13C NMR 8 3 HBRREKLInIA T
S BT OO 0W®DBN G @ o
~ =} MMM MOANANNNANN QN
T %PT TT

OEt

N
H

Br 9n

13.95

T > T " o 7 T " T T * T T ¢+ T " & v T T 0 T & T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40
f1 (ppm)

Figure S123. 3C NMR Spectrum of 9n (101MHz, DMSO-ds)

S154

30

T

20

10



x10°

5.8
5.67
5.4
5.2

4.87
4.671
4.4
4.2

3.8
3.6
3.4
3.2

2.8
2.67
2.4
2.2
2-
1.8
1.67
1.47
1.2

0.8
0.6
0.4
0.2

+ESI Scan (rt: 0.183 min) Frag=175.0V OA-1.d

Molecular Formula C17H16BrNNaO3
Calculated Mass (M+Na) 384.0211
Observed Mass (M+Na) 384.0206

274.1051
(0
OEt
N
(o
Br 9n
150.1043
384.0206 525.2211
86.0969
364.0367
401.9930
118.0862 178.0859 A——
‘ 1 135-P437 [ F197-P780 252.f229 290.r781 332.0635 448.E945475.f246502.4397 558.}092 f
L ||.‘ Il .I. boball bl Ll " L ml " b | l J L " " L .l.l. i . sl | EEPEORN [ ASET | FOTE N| | -
I I I I I I [ I I I I T [ [ I I
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600

Counts vs. Mass-to-Charge (m/z)

Figure S124. HRMS Spectrum of 9n

$155




960
860
860
00'T

12T
T44(4
(7474
't
¥t
U414
9T’
L3e
87T
67'C

9L E~—

.

e~

|78 4
SL'y
L'y
LLY

TS99

£y

769

€69

£6'9 m

+6'9 e}

SLL [o)
SLL

9L

LLL

8l 2T
8LL

o
Me0/©)J\

PAC-3 1H NMR

90

ol

Ll

609

EFvor

=10'€ |

oot

660

F-s860

E=$0'C

FE0T

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

4.5
f1 (ppm)

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5:5 5.0

10.0

Figure S125. *H NMR Spectrum of 90 (400MHz, CDCls)

S156



PAC-3 13C NMR

8 % ¢ 8L & e n © w©
o~ O o B O 2] k. ;M ™ O
H 8 & g = B89 s i
[ |1 [/ \Y4
(0]
OMe
b
(o)
MeO
90
|
! |
|
|
T T T i T 2 T ¥ T g T ¥ T ¥ T U T B T 4 T T T b T Y T % T J T & T ¥ T z T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)

Figure S126. 3C NMR Spectrum of 90 (101MHz, CDCls)

S157



x10% |
4.2

4
3.9
3.8
3.7
3.6
3.57
3.4
3.3
3.2
3.1
3—«
2.9
2.8
2.7
2.6
2.57
2.4
2.3
2.2
2.1

1.9
1.8
1.F
1.6
1.5
1.4
1.3
1.2
1.1

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

+ESI Scan (rt: 0.142 min) Frag=175.0V PAC-3 .d

PAC-3

Molecular formula: C14H19NNaO4
Calculated Mass: (M+Na) 288.1212

Observed Mass: (M+Na) 288.1200
288.1200
(0
OMe
N
0
MeO
90
86.0967
135.0440
266.1380
351.2269
102.1275
74.0968 304_r936
153.1382 | 394.3456 417,
T T T T T T T T T T T T T T
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

Counts vs. Mass-to-Charge (m/z)

Figure S127. HRMS Spectrum of 90

$158




180
88'0
160
g6
9T
851
65T
09'T
197
19T
69'1-4
69'T
L7
SLT
9.1
8,1
8,1
61
0874
1874

S9ie—

8b'v
6v'p
0S'v
0S'v
18P
£S'Y

62'L
ENV"

S6'L
96'L
L6
86'L

SL'8
LL'8

OA-4 1H NMR

109

H\@O.ﬂ
660
Azor

=66'C

E10'T

EE0C

E20°¢

E00'T

2.5 2.0 15 1.0 0.5 0.0

3.0

3.5

4.0

5.0 4.5

5.5
f1 (ppm)

10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0

10.5

Figure S128. *H NMR Spectrum of 9p (400MHz, DMSO-ds)

$159



n w0 mo O N N0
n ONN o n N0 T 90 -] o T un
o0 O 15 M =X-] 0 18 M © AN i
N (TR Mmm - - N o= - T M-
- oo - - - - nun (2] N NN
I Y/ Y \¢ N
(0}
OMe
N
(0]
F
9p
|
1
T T T T T ! r Kk € & £ A4 £ £ ¥ F X o = F§ r ¥ x ¢ & g Tk T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)

Figure S129. 3C NMR Spectrum of 9p (101MHz, DMSO-ds)

5160



x106

2.2
2.1

1.97
1.87
1.7
1.6
1.57
1.4
1.37
1.2
1.1

0.9

0.8

0.7-
0.67
0.57
0.4~
0.37
0.27
0.17

+ESI Scan (rt: 0.234 min) Frag=175.0V OA-4.d

268.1345
(0] 290.1164
123.0256 N OMe
H
(o)
9p
208.1132
236.1079
102.1279
" »J.l| ||||\L[ L. L b Rr— ||L|LLL i) i i L Lh.447'3279
T T T T T T T T T T T T T T T T
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

Counts vs. Mass-to-Charge (m/z)

Figure S130. HRMS Spectrum of 9p

S161




L8°0
68°0
60
869
LS'T
8S'T
6S'T

09T
19T
£9'T4

89'T4
69'T
0T
121
"As
9214
7]
6.7
6,7
08’1
08T+
8t

P9'eE—

8v'v
6’
0S't:
05’
1504
434
[4R4
£S5’

®¢N.4
9\3
921
8v/]
8b
6b2]
057
€S9/
€5/
S
SS'/H
S5
95/~
VAV T
JAYAN

st/
(8L

8L

88,

682

682

69'8~_
74

OA-14 1H NMR

lt

1.0

ik

OMe

ZI

9q

Jo

A

I

E-009

igid

FOrT |

Foo1

ES6C

660

Fsez

90t

00T L

0.0

0.5

1.5

4.0 3.5 3.0 2.5 2.0

45
f1 (ppm)

8.5 8.0 75 7.0 6.5 6.0 5.5 5.0

9.0

95

Figure S131. 'H NMR Spectrum of 9q (400MHz, DMSO-ds)

S162



OA-14 13C NMR

—173.09
—166.55

N
H

9q

Rrds 58 2
oaooo o3 A
VI \/
OMe f
[32]
o)
] L T v T T T T T ' T T T Y T L] T
41.0 40.0 39.0 38.0
f1 (ppm)

_~24.45
—22.82
™~-21.15

190 180 170 160

T ¥ T T T n T : T X T L T ¥ T ¥ T ¥ T E T ¥ T
150 140 130 120 110 100 90 80 70 60 50 40
f1 (ppm)

Figure S132. 13C NMR Spectrum of 9g(101MHz, DMSO-ds)

5163



x10°

1.057
1.0257
1-
0.9757
0.95
0.9257
0.9
0.8757
0.85
0.8257
0.8
0.775
0.757
0.725
0.7
0.675
0.65
0.625
0.67
0.575
0.55
0.525
0.5
0.4757
0.45
0.425
0.4
0.3757
0.35
0.3257
0.3
0.2757
0.257
0.225
0.2
0.175
0.157
0.125
0.1
0.0757
0.05
0.025

+ESI Scan (rt: 0.086 min) Frag=175.0V PAC-5 .d

PAC-5
Molecular Formula: C14H20NO3

Calculated Mass: (M+H) 250.1443
Observed Mass: (M+H) 250.1435
250.1429
(0]
OMe 272.1249
¥
(0]
9q
102.1274
151.0856
86.0963
400.2217
190.1213
357.1942
130.1586 s 218.r175 288_F991 335_r308 [
prei g W o i .||I|. T HI |.E | g sge sy i | L. ol i ale L | L | " ;...,ﬂl.u ‘..‘ bl e g5 484?.‘703
T T T T T T T i T T T
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

Counts vs. Mass-to-Charge (m/z)

Figure S133. HRMS Spectrum of 9q

S164



6T T~
0zt

Ty
Hf/“
8y

mf/

85'P~&

09y
9%
9

€0'S—

ST
JAVA!
YL
ST/
LT
6L
1€
€€

PELA
SELA
9€L
LEL
6€L

Wi~y
sLLS

OA-12 1H NMR

Ph
(
N._Ph

Cbz.

11a

 00€ |

Fsrif
Foose

=861

H_HYNN.mm r

F w60}

0.5

1.0

1.5

2.5

4.0 3.5

45
f1 (ppm)

5.0

5.5

6.5

7.0

8.0

8.5

9.0

9.5

Figure S134. 'H NMR Spectrum of 11a (400MHz, DMSO-ds)

$165



OA-12 13C NMR

3 2 RSRTEMBIIRAR © )
™ s NN Q06000 NNNG 0 s
5 = 0099 98N Ny NN 38 eT¥
rPh
Coz. N._Ph
H
(0]
1a

17.55

T ’ T T T . T . T B T L T ¥ T d T ¢ T % T ’ T i T ¥ T ¥ T . T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40
f1 (ppm)

Figure S135. 3C NMR Spectrum of 11a (101MHz, DMSO-ds)

5166



x106

1.75
1.7
1.65
1.6
1.557
1.57
1.457
1.4
1.357

1.25

0.357

0.157

0.05

+ Scan (rt: 0.271 min) OA-12.d

403.2027
r/Ph
Cbz\NJﬁvaPh
H
(o
11a
91.0555
198.1287
425.1843
130.1599
359.2123 582.2965
65.0399 lsl'f‘m | | 411578 510,751
’ .Il A |,.|.,|._....|..|..I..........I....A IR ....I» i e | el T R e e 3 ||. i
T T T T T T T T T T T T T T T T
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600

Counts vs. Mass-to-Charge (m/z)

Figure S136. HRMS Spectrum of 11a

S167




1.35

OA-5 1H NMR R ] i
NNNNNNWGGO [Tl ™
NV & \Y%
Boc\H N
O
11b
|
|
|
1]
N > l\ i
Y= o Ay i i
58 8 8 g g
o~ ~ o o ™ (=)}
T T T T L T T T T g T T T T T T T T T T T
9.0 8.5 8.0 7:5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

Figure S137. *H NMR Spectrum of 11b (400MHz, DMSO-ds)

5168



OA-5 13C NMR

129.45
128.13
127.86
127.68

169.73
154.78
—142.47
—137.25
78.21
55.17

:

37.41
—28.15

— - & - 3 * §F 7 F & I =~ 3 " &% - F -~ & T T - T T T & 7
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40
f1 (ppm)

Figure S138. 3C NMR Spectrum of 11b (101MHz, DMSO-ds)

5169



x106 |+ESI Scan (rt: 0.102 min) Frag=175.0V OA-5.d
2.4

2.3 102.1280
2.2

2.1

1.0 Boc N

1.8 o) 363.1654
1.7
1.6 11b
1.5
14

1.3
1.2

1.17

Irz

1 241.1325
0.9-
0.8

0.7
0.6 224.1059 285.1217 426.2720
. 86.0970

0.5 74.0972

L 414.2719

0.3 263.1140
118.1226 i
0.2 379.1393

-~ ‘ I%TS% 341T835
SH662 11 L | | D o ; | b |

442.3025
458.2966
R e

! | A l Wl Ji

196.1113 |

ll I I T T T T T T T
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
Counts vs. Mass-to-Charge (m/z)

Figure S139. HRMS Spectrum of 11b

S170



6T'L
6T,
0z'L
12,
wL
L
STL
9L
8L
0€L
0€L
€L
€€L
PEL
6€'L
WL
€L
VAVA
89'L
69'L
0L'L
88'L
06'L

OA-11 1H NMR

0T T~
T~
PIT—
STT,
a1
6117
€1

acd
€T

%AM“
SET—
LETF
24%H
66T

oy
@m\.
o
6v'T

0S'T

[Taad
87—
87—
S8'T~_

88'7~"
067"
167~
€67~

11c

ZT

Fmoc

—S6'¢]

—00'9

=9¢°¥

—10°7

1.5 1.4 1.3 1.2 1.1 1.0
f1 (ppm)

1.6

300 295 290 285 2.80 275
f1 (ppm)

3.05

I g

A

A

Feee |

Fooo

9T [

T0'T

Froe |

EpIT

Feos t

56T

=107 |

==GT'T

0.0

0.5

100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 50 45 4.0 35 3.0 25 2.0 1.5 1.0
f1 (ppm)

10.5

Figure S140. 'H NMR Spectrum of 11¢ (400MHz, DMSO-ds)

S171



e~
0TSt~
scse”

ySLE~"
i rad

mw.m¢./
SSOP~

TE18—

€999

)
0L~
09421

mo.wwﬁx\
PE'6CT

OLLET—"
99'0vT—
LLEPT~

09'SST—

T1'69T—

OA-11 13C NMR

(o)

ZT

Fmoc<

'tr—
68'Sh~
SS9~

T£IS—

€959 —

oczer?”
99°0pT—
N

09'SST—

11'69T—
(3]

150 140
f1 (ppm)

160

170

190 180 170 160 150 140 130 120 110 f1(00 ) 90 80 70 60 50 40 30 20 10
1 (ppm

200

Figure S141. 3C NMR Spectrum of 11c (101MHz, DMSO-ds)

S172



x106

0.957
0.9
0.857
0.8
0.757
0.7

0.65
0.6
0.557
0.57
0.45-
0.4
0.357
0.3
0.257
0.2
0.157
0.1

0.057

+ESI Scan (rt: 0.161 min) Frag=175.0V OA-11.d
477.2078
Fmoc N 455.2264
N
(0
11c
556.3110
102.0901
572.3030
180.0962
118.0847
158‘[153 255.6428 693.8210
86.0957 ‘ 233.j1614 325.f443 |
L ﬁ. || Lol TP DY P | | L " L y | LL 40.4:,'}9,§9| L || lA , L | | ||.

Counts vs. Mass-to-Charge (m/z)

Figure S142. HRMS Spectrum of 11c

S173

I T I T T T T I T T T ] T I I
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700




QG LNIR R EEEEREL $ 5
NNNNNNNNN ”m ™M
e .
0
N7
11d

-2}
]
-

a1 2.00—IL‘
—

T L T J T Y T T T J T T T

10.0 9.5 9.0 8.5 8.0 7:5 7.0 6.5 6.0 5.5 5.0 4.0 3.

T ¥ T y T T T

3.0 2:5 2.0 1.5

(93}

4.5
f1 (ppm)
Figure S143. *H NMR Spectrum of 11d (400MHz, DMSO-ds)

S174



< R RS q N 28
R 5 A8R 2 8 %o
| N/ [ ] \Ys
(0]
N7

11d

| | |l
T L T L T \ T ' T T L3 T g T L] T g T L T = T ¥ T ¥ T LS T L) T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)

Figure S144. 13C NMR Spectrum of 11d (101MHz, DMSO-ds)

S175



x107

1.4
1.357
1.3
1,257
12
1.15+
1.1
1.05

0.957
0.9
0.85
0.8
0.75
0.7
0.65
0.6
0.55
0.5
0.45
0.4
0.357
0.3
0.25
0.2
0.157
0.1
0.05

+ Scan (rt: 0.369 min) OA-6 Pure .d

OA-6

Molecular formula: C11H16NO
Calculated Mass: (M+H) 178.1232

o 178.1238 Observed Mass: (M+H) 178.1238
N7
11d
80.0508
200. }
—— 00.1056 377.2218
270T503 313-r594
469.2476
|91.q553 f | | f N L 355%395 " |. 2 ﬁ |
T T T T T T T T T T T T
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

Counts vs. Mass-to-Charge (m/z)

Figure S145. HRMS Spectrum of 11d

S176




QAR AR geeeeanssg g 8
L N I i R I I ™ (5]
Tty I
|
0
N7
Cl ~
11e
|

~1.10
™~-1.05

7' AR Al
89 5 & g
oo~ ~ o o
T T T L T T T ) T T T : T . T L T : T 4 T ' T i T T T T ) T T T T
100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5

f1 (ppm)

Figure S146. *H NMR Spectrum of 11e (400MHz, DMSO-ds)

S177



OA-13 13C NMR

—168.84
—136.01
—133.65
128.39
128.06
—42.79
—38.77

il

o ~

11e

_~13.87
~-12.70

T Y T J T v T % T ¥ T ¥ T & T ? T 4 T 5 T ¥ T v T L T 3 T & T 5 T £ T y T
210 200 190 180 170 160 150 140 130 120 110 f1(00 ) 90 80 70 60 50 40 30
1 (ppm

Figure S147. 3C NMR Spectrum of 11e (101MHz, DMSO-ds)

S178



x105 |+ESI Scan (rt: 0.141 min) Frag=175.0V OA-13.d

5.4
52 234.0657

4.8
4.6 N
441 K
4.2 Cl

i
3.8
3.61
34
3.2

11e

2.8
2.6
2.4
2.2
122.0965
1.8
1.6

1.4 212.0837
1.27] 86.0968

102.1277
0.8

0'6 94- 653
0.4 301.1410

0.2 I
0 RPN | /PPN || WY | 190 P

;3gerg o S7efedl

Lol alion

L e . . I. ........J_HL‘.

T Ll L. sl o | il Y | e,

T T T T T T T T T T - T == T T T T T T T T T T T T T T T T
60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400
Counts vs. Mass-to-Charge (m/z)

Figure S148. HRMS Spectrum of 11e

S179



SPT~_
ST

€
STy
LT
0P
[434
PEP
SE'Y
Ela4
LED
8€'p
6
'y

AE-3 1H NMR

JMJKL JL A JLLJ\ML

Fore

Feev [

==0T'T

W ELYA

b1 b

00T

H\.oo.ﬁ

0.5

1.0

1.5

3.0

4.5 4.0 3.5

f1 (ppm)

T
5.0

55

7.0

8.5

9.0

9.5

Figure S149. 'H NMR Spectrum of 13a (400MHz, DMSO-ds)

S180



AE-3 13C NMR b 02 Npn gaEoongd % . =
R B 8 998 &RNKKKES 3 g S
I Y ANl l [ |
|
FmOC\”Jﬁ(O
o)
|
13a
|
|
|
|
|
M%UWWM
T T T N T T T ¥ T v T ¥ T ] T 7 | % T o T % T ¥ T % T ¥ T ¥ T L) T % T T T . T ¥ T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)

Figure S150. 3C NMR Spectrum of 13a (101MHz, DMSO-ds)

$181



x10° |t Scan (rt: 0.088 min) AE-3 (1) .d

e 410.1384

4
Fmoc. (0]
3.8

3.6 (o)

3.4
3.2 102.1296

Irz

13a

2.8
2.67
2.4
22

1.8
16

141 179.0874
1.2

0.8
0.67 74.0986

0.4
0.2 130.rsos ‘
L n | 1

388.1563
426.1118

210.0777
‘ 473If455
L Lt I Ll L " L

soge| |l ) oges s | [ 4, T

T T T T T I I I I T 1 T T T T T T T I T
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
Counts vs. Mass-to-Charge (m/z)

Figure S151. HRMS Spectrum of 13a

5182



AT

e Fooe

S J\«L

€7y
Sty
LT
T€p
3384
SE'Y
SE'Y
LEY
6P
W'y

WS&.

|

o .

062
86'L *
00'8
3]
(@) o]
-
(RRER
ZT
/
o
o
S
L

AE-3 (D) 1H NMR

T
4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5:5 5.0 4.5
f1 (ppm)
Figure S152. *H NMR Spectrum of 13a* (400MHz, DMSO-ds)
$183

9.5

10.0




AE-3 (D) 13C NMR

N 2 2 RER RIIF8NPS " 0o o
R £ 5 988 RJFNHHLNS 3 E g
| [ N b [ ||
Fmoc< - (0]
H/ﬁ(
(0]
13a* '
|
|
|
|
T ¥ T ¥ T ¥ T ¥ T . T ¥ T ’ T L) T ¥ T . T ¥ T ¥ T . T 4 T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50

f1 (ppm)

Figure S153. 13C NMR Spectrum of 13a*(101MHz, DMSO-ds)

S184



x10%

4.2

3.8
3.67
3.4
3.2

2.8
2.67
2.4
2.2
2
1.8
1.6
1.47
1.27

0.8
0.67
0.4
0.2

+ Scan (rt: 0.088 min) AE-3 (1) .d

Fmoc., -~ (0]
N

(0]
13a*
388.1558
410.1381
102.1296
74.0986
426.1118
210.0777
130.1608 473.2455

| 301.1429 |
e | " il I i ’ _—r . W g e i T— g
T = T T T T f T T T T T T T S T T T T T T T
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600

Counts vs. Mass-to-Charge (m/z)

Figure S154. HRMS Spectrum of 13a*

$185




16'C
¥6'C
S6'C
L6'CT~=
L0
80'¢€
oT'e
e

9P
LED
8
6P
Ov'y
Wy

66'v—7F
.S.m.\.
TS

wL
€TL
LTL
8TL
0gL
T€L
1€L

€€
mﬁ\
YSL

S6L~_
6L~
8T'8~
08

AE-2 1H NMR

Jn)lk K ]

NO,

ZT

Cbz.

13b

bl

J

B L07Y
E-E07E

€01

E %1

E 10T

Foeort

E=207

= 00T

F ooz|

9.0 8.5 8.0 %5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

9.5

Figure S155. *H NMR Spectrum of 13b (400MHz, DMSO-ds)

5186



AE-2 13C NMR

11
29
26
56
46

[=3 N D - M
& 3 SR Ho-ASRBAT I -
— v} N o6 NOROONNG® b 0
~ wn T < MMOANANNANNNN Lﬂ$ wn
- i o b B B I PR B O wn

NO,
Cbz. 0\/©/

13b

Iz

36.36

S S PR T L L L L L L L T T e L
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50
f1 (ppm)

Figure S156. 3C NMR Spectrum of 13b(101MHz, DMSO-ds)

$187



x10° |t Scan (rt: 0.236 min) AE-2 1.d

2.3
2.2 457.1333
2.1
2 91.0540 NO,
1.57 Cbz. o
1.7
1.67 13b 391.1622
15

14

1.3

1.21

435.1517

120.0801
1.19

0.9

0.8 149.0223
0.7 180.1007
0.6

0.57
0.4
0.3
0.2

473.1070
301.1383

344.1603
01 25 o 279T6°-’- F 542.5245

579.?850
|

1,01, 1L | L (o P WU O

o .MIIJI. l |”u.” ol _......4.|....|._..|...‘J...,_.uv|...,,_..4|...“,..m v TR WP RPN \.n..ll PWcori - e
0 60 80

I_ T T T T T T T ----»---»nul i T T T T T T T T T T T
4 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
Counts vs. Mass-to-Charge (m/z)

Figure S157. HRMS Spectrum of 13b

5188



0£' T~
w1

14984
9T’
VAR
0T’
1y

[ x4
9P
67’
1€
4284

Trs—

0L
€L
veL
veL
seL
obL
WL
N

0L'L
TLL
Ll
UL

S8ZL
(8L
88L
062

AE-1 1H NMR

00 |

leﬁ.v F

9T

Froe

Ee0e |

Fp0'E

0.0

T
0.5

T

1.5

2.0

2.5

T

3.0

T

3.5

T
4.0

4.5

5.0

5.5

T
6.0

6.5

7.0

T

T
7.5

8.0

T
8.5

9.0

9.5

1.0

f1 (ppm)

Figure S158. *H NMR Spectrum of 13c (400MHz, DMSO-ds)

S189



AE-1 13C NMR 0 5 BRE% ¥nEL29z
I n mmg’uﬁ BONNNLWLLWLS
~ wn T < (2] NANANNANNN
7 T ?gljiT 14;2;24251:

65.82
65.62

o4

—49.40

L‘uﬁ-—-—d

—46.58

16.84

T I T~ T " T T " T T " T T T T I
200 190 180 170 160 150 140 130 120 110 100 90 80 70
f1 (ppm)

Figure S159. 13C NMR Spectrum of 13¢ (101MHz, DMSO-ds)

$190

T L T

60 50

20



x106
1.2

1.157
1.1

1.05

0.95
0.9
0.85
0.8
0.75
0.7
0.657
0.6
0.55
0.57
0.45
0.4
0.357
0.3
0.25
0.2
0.157
0.1
0.057

+ Scan (rt: 0.194 min) AE-1 (1).d
Fmoc.
91.0542
120.0802
74.0968
el |.|Idl||.| o bl
T

Iz

13c

179.

164.1058

all .

0843

AP 1

269.1305

224.F899

A

362.}334
L Ll

402.

424.

1669

Counts vs. Mass-to-Charge (m/z)

Figure S160. HRMS Spectrum of 13c

$191

1490

440.1225

9.2391

509.
. 475.2535 b

581.2592

567.124351'
(¥

T T T T I T T T T
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

T
520

T T
540 560 580 600




8L
0gL
el
peEL
Sh'L
WL
8b'L
6v'L
0SZ
6SL
192
€97
€LL
SL'L
LLL
€1'8
€1'8
ST'8

AE-5 1H NMR

b,

N\
va
5

Ty

13d

M

Rore |

e
= 11T

=660 |

E00C

T

T
8.0

8.5

9.0

0.0 -0.5

6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

6.5

7.0

7:5

9.5

10.0

Figure S161. *H NMR Spectrum of 13d (400MHz, DMSO-ds)

$192



AE-5 13C NMR & 3 SREZ8S
2 2 SRAN]Y
I NP
|
o /@
(o)
13d
| I
|
|
T T a5 T il T L3 T 0 i | L T Y T T T ¥ T i T ' T U T i T T T v T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)
Figure S162. 3C NMR Spectrum of 13d (101MHz, DMSO-ds)

S193



x10°

6.2

5.87
5.6
5.4
52

4.87
4.6
4.4
4.27

3.8
3.6
3.4
3.2

2.8
2.67
2.4
2.2

1.8
1.67
1.4

80.0502

59.0502

T  rr 1t T T

60 80

105.

100

+ Scan (rt: 0.186 min) AE-5 Pure.d

0361

120

130.

(o
13d
221.0576
1594
199.0755
155.0481 394.3473
185.9914 279.0935 419.1258
243.1155
| 325.2279
P e 1| | (TS ll.lh TR | e s i 1 || - ) | L
T T T et Il T T T T

140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

Counts vs. Mass-to-Charge (m/z)

Figure S163. HRMS Spectrum of 13d

S194




€8°0
80
88'0
68°0
w1
&1
bb'T
Sb'T
9'T
Ras
8b'T
3&
95'T
(51
65T
65T
79'1
€97
59’1
991

CIE— =
€0t
0’y
S0y
90
90y
L0t
80t
1y
wwh
{24
€'
424

€L
€L

€€

€€

bEL

SEL [
ok =
Wi /

v/ (o]

0LL~_ o

L~
LLL *
6L,
68
062

Fmoc

AE-11 1H NMR

13e
ll

8.0

Feo9

0071

Feoz

Fose

F66'0

Feoe

Fsov
Feoe

00T

0.5

1.0

0.0

6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5
f1 (ppm)

7.0

7.5

8.5

9.0

9.5

Figure S164. *H NMR Spectrum of 13e (400MHz, DMSO-ds)

$195



AE-11 13C NMR

! 8 RN 8358 3 o =T S X3t
R B gty NR&A | w N 8 o ¢ o
- el o o i nwn < [32] NN AN
v/ Ned | Yo I %
Fmoc. o.
N Me «
H <
(o) A
13e
|
T T T T T T T T T T T T T
410 405 400 395 39.0 385 380
f1 (ppm)
|
|
[
|
T T T 8 T ¥ T ¥ T . T . T ] T o T ¥ T ¥ || L T ¥ T ¥ T ¥ T . T ¥ T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 20

f1 (ppm)

Figure S165. 3C NMR Spectrum of 13e(101MHz, DMSO-ds)

5196



x106 |+ Scan (rt: 0.096 min) AE-11.d

2.7
2.6 390.1646
2.5
2.4
2.3
2.2 Fmoc N o.

2:1 H

1.9 13e
1.87

1.7
1.67
1.5
1.4
1.3
1.2

1.1

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2- 74.0966
& S

T
|

102.1272

146.1163 - 'rﬂ 547éf756
: 441.2706 589.3219
f |. 368.1827 |l46 1427 f : 503.471 533.259 |. ﬁ

L i I L Ll

T T T T T T T T 1 I T T T T T T T T T
60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
Counts vs. Mass-to-Charge (m/z)

Figure S166. HRMS Spectrum of 13e

$197



8T'T
om.ﬁv

€9°€—

L0t
60't
0T'd:
48 a4
14 .v.\
Ty
x4
1744
LT
0P
€
€€y
€€
SEP

€L
PEL
SEL
ov'L
WL
'L
0L,
CLL
€L
8LL
08L
88L
062

IR

AC-6 1H NMR

)

Fooe [

Freoe |

Foot

Fore 1

W%e.
Fooe

ET10C

0.0

0.5

1.0

1.5

2.0

2.5

3.0

T
4.0

4.5
f1 (ppm)

T
5.0

T
8.5 7.5 6.5 5:5

9.0

9:5

Figure S167. *H NMR Spectrum of 13f (400MHz, DMSO-ds)

5198



AC-6 13C NMR

o~ o N o © o

> 8 BRR 832 8 ~ T T

o " DRQ NN O 5 A0,

N in T RN IR 3 —- Y

i il v; H\F; T T TTT
|

16.92

T ¥ T o T > T v T g T 4 T U T J T L T ” T i T B T ¥ T ¥ T ¢ T J T 4 T u T
200 190 180 170 160 150 140 130 120 110 %0(% ) 90 80 70 60 50 40 30 20
1 (ppm

Figure S168. 3C NMR Spectrum of 13f(101MHz, DMSO-ds)

S199



x10°

1.9
1.8
1.7
1.67
15
1.4
1.37
1.2

dxl:

0.9
0.8
0.7

0.6
0.5-
0.4
0.3

0.27]

0.1

+ESI Scan (rt: 0.112 min) Frag=175.0V AE-20.d

179.0879
348.1232
Fmoc o.
\” Me
(0]
13f
364.0969
104.0726
204.1037
326.1403

‘ l 135'f578 167.r835 r 415.ﬁ467 —
il il | ’. ; |_L|J iy . i i e s e g il .394'..4,93l. ; |429'E93.2 L ﬁ
T T T T T T T T T T T T T
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

Counts vs. Mass-to-Charge (m/z)

Figure S169 HRMS Spectrum of 13f

S200




ST'T
DAW
8T'T

6C'T

€0'
S0y
90
L0
80t
60"t
1984
TP
wy
({474
9qTP
8P
0€'y
TeP
[44
SE'P

(454
€€L
SEL
oL

L
v
oLt

TLL
€LL
SLL
LLL
88'L
06

AE-14 1H NMR

O.
Et

ZT

Fmoc

139

/
Jo o L

E10¢

Fooe T

Fooe

Fere

0.0

0.5

2.0 1.5 1.0

2.5

4.0 3.5 3.0

4.5
f1 (ppm)

6.0 5.5 5.0

6.5

8.0 %S 7.0

8.5

9.0

9.5

Figure S170. *H NMR Spectrum of 13g (400MHz, DMSO-ds)

S201



AE-14 13C NMR

I - — oo “~T OV O

@ & o RN R R e 2 M o
N I oMo NN S L 5 £ 0
N in A NAANN =] o O

i

—16.88
—14.02

T s T v T ¥ T ¥ T i T ¥ T . T ¥ T x T ¥ T o T ¥ T ¥ T 5 T J T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40
f1 (ppm)

Figure S171. 3C NMR Spectrum of 13g (101MHz, DMSO-ds)

S202

30

20

10



x10°
2.5
2.4
2.3
2.2
2.17

1.9
1.8
1.7
1.67
1.5
1.4
1.3
1.2
1.1

0.9
0.8
0.7
0.67
0.57
0.4
0.3
0.2
0.1

+ Scan (rt: 0.123 min) AE-14.d
362.1370
Fmoc (o)
O
13¢g
130.1597
433.1734
179.0859
88.1130 378.1155
409.2701
74.q976|A| Iu L | L |’ L " i, L 340.F‘548 | || F L |449[}5?4 |
-

T T T
60 80 100 120

1 I I
140 160 180 200 220

T T : \ T \ T T [
240 260 280 300 320 340 360 380 400 420 440 460 480 500 520

Counts vs. Mass-to-Charge (m/z)

Figure S172. HRMS Spectrum of 13g

5203

T I \ T
540 560 580 600




16'C
£€6'C
¥6'C

L6'T~=

L0
60°E
e
ae
Y9 e—

424
PEY
bE'Y
SE'Y
9ty
LEY
8y

ws—

NN.E
<4
€22
vTLA
sz
STl
LTLA
as
8L+
0L
0€L
0EZ
CELA
€€L

bEL

9€L

&L

S8~
(817"

AE-13 1H NMR

167"
€6'T~
v6'T—
16T~

L0iE==
60°€—"
FLiEmss
e~

290 2.85

3.00 2.95

f1 (ppm)

3.10 3.05

3.15

A

_

“Me

ZT

Cbz .

13h

1005

E 660

F 162

E 001

E 00C

Fororf

T s60

9.0

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

8.0

8.5

95

Figure S173. *H NMR Spectrum of 13h (400MHz, DMSO-ds)
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HPLC studies for determining racemization of 3a
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HPLC condition: water-acetonitrile (35-65%) in 60 min; VWD at A = 254 nm; flow rate: 0.5 mL/min; column: phenomenex made

Lux, pore size-5p, Cellulose-1, diameter x length = 250 x 4.6 mm).

1) Mixed HPLC data of (L,L)-3a and (D,L) 3a*

Peak Ret Time [min] Area Height [mAU] Area %
01 37.512 4681.70166 78.72181 56.1238
02 39.904 3660.03784 58.05646 43.8762
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2) Pure HPLC data of (L,L)-3a

Peak Ret Time [min] Area Height [mAU] Area %

01 38.834 1.71320e4 262.20193 100.0000

HPLC studies for determining racemization of 3b
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HPLC condition: water-acetonitrile (30-70%) in 30 min; VWD at A = 254 nm; flow rate: 0.5 mL/min; column: phenomenex made

Lux, pore size-5yu, Cellulose-1, diameter x length = 250 x 4.6 mm).

1) Mixed HPLC data of (L,L)-3b and (D,L) 3b*

Peak Ret Time [min] Area Height [mAU] Area %
01 15.045 600.54443 13.01576 51.2951
02 18.596 570.21930 10.15413 48.7049

2) Pure HPLC data of (L,L)-3b

Peak Ret Time [min] Area Height [mAU] Area %

01 14.803 973.65771 20.89940 100.0000

HPLC studies for determining racemization of 3c
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HPLC condition: water-acetonitrile (30-70%) in 30 min; VWD at A = 254 nm; flow rate: 1 mL/min; column: phenomenex made Lux,

pore size-5u, Cellulose-1, diameter x length = 250 x 4.6 mm).

1) Mixed HPLC data of (L,L)-3c and (D,L) 3c*

Peak Ret Time [min] Area Height [mAU] Area %
01 7.068 1779.08960 119.15787 45.3229
02 9.187 2146.27686 107.67322 54.6771
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2) Pure HPLC data of (L,L)-3c

Peak

Ret Time [min]

Area

Height [mAU]

Area %

01

7.080

613.83362

40.67035

100.0000

HPLC studies for determining racemization of 3e
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HPLC condition: water-methanol (30-70%) in 30 min; VWD at 1 = 254 nm; flow rate: 1 mL/min; column: phenomenex made Lux,

pore size-5u, Cellulose-1, diameter x length = 250 x 4.6 mm).

1) Mixed HPLC data of (L,L)-3e and (D,L) 3e*

Peak Ret Time [min] Area Height [mAU] Area %
01 8.179 1.10687e4 760.18402 49.6071
02 8.751 1.12440e4 623.56458 50.3929

2) Pure HPLC data of (L,L)-3e

Peak Ret Time [min] Area Height [mAU] Area %

01 8.926 878.66614 39.93617 100.0000
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HPLC studies for determining racemization of 3f
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HPLC condition: water-acetonitrile (25-75%) in 30 min; VWD at A = 254 nm; flow rate: 1 mL/min; column:

pore size-5u, Cellulose-1, diameter x length = 250 x 4.6 mm).

1) Mixed HPLC data of (L,L)-3f and (D,L) 3f*
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Peak Ret Time [min] Area Height [mAU] Area %
01 7.050 571.71155 31.61432 49.1314
02 7.870 591.92725 27.71265 50.8686
2) Pure HPLC data of (L,L)-3f
Peak Ret Time [min] Area Height [mAU] Area %
01 7.086 997.24335 51.54872 100.0000
HPLC studies for determining racemization of 3g
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HPLC condition: water-acetonitrile (10-90%) in 30 min; VWD at A = 254 nm; flow rate: 1 mL/min; column: phenomenex made Lux,

pore size-5u, Cellulose-1, diameter x length = 250 x 4.6 mm).

1) Mixed HPLC data of (L,L)-3g and (D,L) 3g*

Peak Ret Time [min] Area Height [mAU] Area %
01 13.623 1964.21533 69.83543 59.7167
02 14.800 1325.00928 42.06074 40.2833

2) Pure HPLC data of (L,L)-3g

Peak Ret Time [min] Area Height [mAU] Area %

01 13.613 1910.98755 65.43951 100.0000
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HPLC studies for determining racemization of 3h
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HPLC condition: water-acetonitrile (45-55%) in 45 min; VWD at A = 254 nm; flow rate: 0.5 mL/min; column: phenomenex made

Lux, pore size-5p, Cellulose-1, diameter x length = 250 x 4.6 mm).

1) Mixed HPLC data of (L,L) 3h and (D,L) 3h*

Peak Ret Time [min] Area Height [mAU] Area %
01 23.628 2936.18945 46.86104 49.4232
02 26.622 3004.72339 42.84006 50.5768

S219



2) Pure HPLC data of (L,L) 3h

Peak Ret Time [min] Area Height [mAU] Area %
01 26.950 3071.90132 10.98769 99.1460
02 24.020 10.30883 2.34351e-1 0.8540

HPLC studies for determining racemization of 3l
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HPLC condition: water-acetonitrile (10-90%) in 30 min; VWD at A = 254 nm; flow rate: 0.5 mL/min; column: phenomenex made

Lux, pore size-5yu, Cellulose-1, diameter x length = 250 x 4.6 mm).

1) Mixed HPLC data of (L,L) 3l and (D,L) 3I*

Peak Ret Time [min] Area Height [mAU] Area %
01 6.734 1643.57092 128.69798 45.1775
02 7.798 1994.46069 135.09608 54.8225

2) Pure HPLC data of (L,L) 3l

Peak Ret Time [min] Area Height [mAU] Area %

01 6.600 413.22910 28.17320 100.0000
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HPLC studies for determining racemization of 3m
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HPLC condition: water-acetonitrile (10-90%) in 40 min; VWD at 1 = 254 nm; flow rate: 1 mL/min; column: phenomenex made Lux,

pore size-5u, Cellulose-1, diameter x length = 250 x 4.6 mm).

1) Mixed HPLC data of (L,L)-3m and (D,L) 3m*
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Peak Ret Time [min] Area Height [mAU] Area %
01 26.359 6084.63623 143.03291 55.55901
02 27.894 4867.00586 106.26966 44.4409

2) Pure HPLC data of (L,L)-3m

Peak Ret Time [min] Area Height [mAU] Area %
01 2.588 24.85943 1.46002 0.2623
02 3.044 11.20006 2.52789 0.1182
03 25.758 9443.19336 120.97589 99.6196

HPLC studies for determining purity of 3d
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HPLC condition: water-acetonitrile (10-80%) in 30 min; VWD at A = 254 nm; flow rate: 1 mL/min; column: Eclipse XDB-C18, pore

size-5u, diameter x length = 4.6 x 150mm).

Peak Ret Time [min] Area Height [mAU] Area %

01 9.387 7186.17773 226.27376 100.0000

HPLC studies for determining purity of 3i
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HPLC condition: water-acetonitrile (10-90%) in 30 min; VWD at 1 = 254 nm; flow rate: 1 mL/min; column: Eclipse XDB-C18, pore

size-5, diameter x length = 4.6 x 150mm).
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Peak Ret Time [min] Area Height [mAU] Area %
01 7.131 1.24626e4 626.05316 100.0000
HPLC studies for determining purity of 3j
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HPLC condition: water-methanol (10-90%) in 30 min; VWD at 1 = 254 nm; flow rate: 1 mL/min; column: Eclipse XDB-C18, pore

size-5, diameter x length = 4.6 x 150mm).

Peak

Ret Time [min]

Area

Height [mAU]

Area %

01

8.871

4.26956e4

2271.42090

100.0000
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HPLC studies for determining purity of 3k
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HPLC condition: water-acetonitrile (10-90%) in 30 min; VWD at A = 254 nm; flow rate: 1 mL/min; column: Eclipse XDB-C18, pore

size-5p, diameter x length = 4.6 x 150mm).

Peak Ret Time [min] Area Height [mAU] Area %
01 5.982 13.60264 1.26654 0.0387
02 8.345 3.51652e4 1052.47986 99.9613

S226



HPLC studies for determining purity of 3n
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HPLC condition: water-methanol (10-80%) in 30 min; VWD at 1 = 254 nm; flow rate: 1 mL/min; column: Eclipse XDB-C18, pore

size-5p, diameter x length = 4.6 x 150mm).

Peak Ret Time [min] Area Height [mAU] Area %

01 11.601 9131.27148 239.25229 100.0000
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HPLC studies for determining purity of 30
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HPLC condition: water-methanol (10-90%) in 30 min; VWD at 1 = 254 nm; flow rate: 1 mL/min; column: Eclipse XDB-C18, pore

size-5p, diameter x length = 4.6 x 150mm).

Peak Ret Time [min] Area Height [mAU] Area %

01 10.606 1.30119e4 681.39630 100.0000
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HPLC studies for determining purity of 3p
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HPLC condition: water-methanol (10-90%) in 30 min; VWD at 1 = 254 nm; flow rate: 1 mL/min; column: Eclipse XDB-C18, pore

size-5p, diameter x length = 4.6 x 150mm).

Peak

Ret Time [min]

Area

Height [mAU]

Area %

01

20.375

7294.27002

98.69247

100.0000
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HPLC studies for determining purity of 3q
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HPLC condition: water-methanol (10-90%) in 30 min; VWD at 1 = 254 nm; flow rate: 1 mL/min; column: Eclipse XDB-C18, pore

size-5p, diameter x length = 4.6 x 150mm).

Peak Ret Time [min] Area Height [mAU] Area %
01 4.760 49.42589 5.50452 0.1857
02 9.615 107.03154 6.03026 0.4022
03 10.975 2.64578e4 988.27802 99.4121
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HPLC studies for determining purity of 3r
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HPLC condition: water-acetonitrile (10-90%) in 30 min; VWD at A = 254 nm; flow rate: 1 mL/min; column: Eclipse XDB-C18, pore

size-5p, diameter x length = 4.6 x 150mm).

Peak

Ret Time [min]

Area

Height [mAU]

Area %

01

10.981

4.41475e4

1804.00330

100.0000
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HPLC studies for determining purity of 6a
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HPLC condition: water-methanol (10-90%) in 30 min; VWD at 1 = 254 nm; flow rate: 1 mL/min; column: Eclipse XDB-C18, pore

size-5p, diameter x length = 4.6 x 150mm).

Peak Ret Time [min] Area Height [mAU] Area %
01 2.532 8.98613 1.41761 0.1095
02 19.806 8194.95605 159.09897 99.8905
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HPLC studies for determining purity of 6b
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HPLC condition: water-acetonitrile (10-80%) in 30 min; VWD at A = 254 nm; flow rate: 1 mL/min; column: Eclipse XDB-C18, pore

size-5p, diameter x length = 4.6 x 150mm).

Peak Ret Time [min] Area Height [mAU] Area %
01 5.635 5.76925 1.02053 0.8540
02 6.094 669.78314 59.91338 99.1460
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HPLC studies for determining purity of 6¢
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HPLC condition: water-methanol (10-95%) in 30 min; VWD at 1 = 254 nm; flow rate: 1 mL/min; column: Eclipse XDB-C18, pore

size-5p, diameter x length = 4.6 x 150mm).

Peak Ret Time [min] Area Height [mAU] Area %
01 6.323 46.68183 3.01123 0.5603
02 16.076 8285.20215 195.39769 99.4397
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HPLC studies for determining purity of 6d
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HPLC condition: water-methanol (10-90%) in 40 min; VWD at 1 = 254 nm; flow rate: 1 mL/min; column: Eclipse XDB-C18, pore

size-5p, diameter x length = 4.6 x 150mm).

Peak Ret Time [min] Area Height [mAU] Area %
01 9.716 30.02806 3.01123 2.08486
02 17.721 1.17986e4 438.12491 99.7461
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HPLC studies for determining racemization of 9i
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HPLC condition: water-acetonitrile (20-80%) in 40 min; VWD at A = 254 nm; flow rate: 1 mL/min; column: phenomenex made Lux,

pore size-5u, Cellulose-1, diameter x length = 250 x 4.6 mm).

1) Mixed HPLC data of (L)-9i and (D) 9i*

Peak Ret Time [min] Area Height [mAU] Area %
01 13.307 1.70683e4 361.95816 57.3414
02 17.431 1.26978e4 199.26224 42.6586

2) Pure HPLC data of (L)-9i

Peak Ret Time [min] Area Height [mAU] Area %
01 2.932 12.77854 1.15554 0.0243
02 4.105 15.76748 1.20070 0.0300
03 17.222 5.25043e4 606.95490 99.9457
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HPLC studies for determining purity of 9j
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HPLC condition: water-methanol (10-80%) in 30 min; VWD at 1 = 254 nm; flow rate: 1 mL/min; column: Eclipse XDB-C18, pore

size-5p, diameter x length = 4.6 x 150mm).

Peak Ret Time [min] Area Height [mAU] Area %

01 4.315 2.46149¢4 1954.96155 100.0000

5238



HPLC studies for determining purity of 9k
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HPLC condition: water-acetonitrile (10-90%) in 30 min; VWD at A = 254 nm; flow rate: 1 mL/min; column: Eclipse XDB-C18, pore

size-5p, diameter x length = 4.6 x 150mm).

Peak Ret Time [min] Area Height [mAU] Area %

01 7.051 1.99362e4 1405.59753 100.0000
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HPLC studies for determining purity of 9l
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HPLC condition: water-methanol (10-90%) in 30 min; VWD at 1 = 254 nm; flow rate: 1 mL/min; column: Eclipse XDB-C18, pore

size-5p, diameter x length = 4.6 x 150mm).

Peak Ret Time [min] Area Height [mAU] Area %

01 7.131 1.24626e4 626.05316 100.0000
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HPLC studies for determining purity of 9m
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HPLC condition: water-methanol (10-90%) in 30 min; VWD at 1 = 254 nm; flow rate: 1 mL/min; column: Eclipse XDB-C18, pore

size-5p, diameter x length = 4.6 x 150mm).

Peak Ret Time [min] Area Height [mAU] Area %
01 5.517 116.08534 7.31107 0.9083
02 13.275 1.26645e4 22407771 99.0917
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HPLC studies for determining purity of 11a

mﬁU{
aooé
500@
400%
300@
200%

100-]

J3.820

o

|/Ph
Cbz\NJﬁ(NvPh
H o
11a

12.774

15

20

25

HPLC condition: water-methanol (10-90%) in 30 min; VWD at 1 = 254 nm; flow rate: 1 mL/min; column: Eclipse XDB-C18, pore

size-5p, diameter x length = 4.6 x 150mm).

Peak

Ret Time [min] Area Height [mAU] Area %
01 3.820 19.06471 2.39236 0.0568
02 12.774 109.43756 4.34640 0.3263
03 15.999 3.34085e4 705.88959 99.6168
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HPLC studies for determining racemization of 11b

T
"~ T 1 T T T 1 T T T T 1 T T
20 25 30 35 min

0 5 10 15

mAU - 0 &
80 ) P
60—3 | @ |

40.5 Boc\H I N\I:::] N Boc\H/A\E/N\[:::

20_3 11b 11b*

0- l

mAU—:
400
350@
300—: |

: Boc. N
250 H

] o
200
150@ 11b
100@

50

0 !

HPLC condition: water-acetonitrile (20-80%) in 40 min; VWD at 1 = 254 nm; flow rate: 1 mL/min; column: phenomenex made Lux,

pore size-5u, Cellulose-1, diameter x length = 250 x 4.6 mm).

1) Mixed HPLC data of (L)-11b and (D) 11b*
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Peak Ret Time [min] Area Height [mAU] Area %

01 17.888 2525.66382 92.45739 49.4966

02 18.982 2577.03687 88.03035 50.5034

2) Pure HPLC data of (L)-11b

Peak Ret Time [min] Area Height [mAU] Area %

01 17.721 1.17986e4 438.12491 100.0000

HPLC studies for determining purity of 11c

mAU 1

=594

To0+

600

500
] Fmoc. N
400

. o
3004

] 11c
200
1004

o

T T T

T T
5 10 15

20 25

HPLC condition: water-methanol (10-90%) in 30 min; VWD at 4 = 254 nm; flow rate: 1 mL/min; column: Eclipse XDB-C18, pore

size-5u, diameter x length = 4.6 x 150mm).
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Peak

Ret Time [min]

Area

Height [mAU]

Area %

01

9.594

1.64776e4

796.59033

100.0000

HPLC studies for determining racemization of 13a

A |
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HPLC condition: water-acetonitrile (5-95%) in 30 min; VWD at 1 = 254 nm; flow rate: 1.0 mL/min; column: phenomenex made

Lux, pore size-5yu, Cellulose-1, diameter x length = 250 x 4.6 mm).

1) Mixed HPLC data of (L) 13a and (D) 13a*

Peak Ret Time [min] Area Height [mAU] Area %
01 5.385 6370.93359 623.85791 17.6248
02 9.521 2.97765e4 704.49756 82.3752

2) Pure HPLC data of (L) 13a

Peak Ret Time [min] Area Height [mAU] Area %

01 8.885 4.08192¢e4 1052.43628 100.0000
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HPLC studies for determining racemization of 13e

mAU | 2 g
] ©
80|
] )j\( )\
1 Fmoc. O. Emoc B o
N Me > ~
] H M/Y Me
40-| o lo}
i 13e 13e*
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G 1 —
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20
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5 10 15 20 25 mir|

HPLC condition: water-methanol (20-80%) in 30 min; VWD at A = 254 nm; flow rate:

pore size-5u, Cellulose-1, diameter x length = 250 x 4.6 mm).

1) Mixed HPLC data of (L)-13b and (D) 13b*
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Peak Ret Time [min] Area Height [mAU] Area %
01 13.046 3427.85913 87.93016 48.7894
02 15.223 3597.96167 79.31252 51.2106
2) Pure HPLC data of (L)-13b
Peak Ret Time [min] Area Height [mAU] Area %
01 15.193 6081.11279 126.53349 100.0000

HPLC studies for determining purity of 13b

700 3
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HPLC condition: water-acetonitrile (10-90%) in 30 min; VWD at A = 254 nm; flow rate: 1 mL/min; column: Eclipse XDB-C18, pore

size-5u, diameter x length = 4.6 x 150mm).

Peak Ret Time [min] Area Height [mAU] Area %
01 5.401 12.72812 1.02119 0.0961
02 8.893 1.32302e4 796.37695 99.9039

HPLC studies for determining purity of 13c

mAU A

89

800;
600;

1 Fmoc. /1\N/O

g N
400 H

200+

HPLC condition: water-acetonitrile (10-90%) in 30 min; VWD at 1 = 254 nm; flow rate: 1 mL/min; column: Eclipse XDB-C18, pore

size-5, diameter x length = 4.6 x 150mm).
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HPLC studies for determining purity of 13f

Peak

Ret Time [min]

Area

Height [mAU]

Area %

01

19.289

3.40364e4

921.13031

100.0000

mAU
aooé
?oué
aooé
500%
400@
aooé
200;
1005

0

12

10

12

HPLC condition: water-methanol (10-90%) in 20 min; VWD at A = 254 nm; flow rate: 1 mL/min; column: Eclipse XDB-C18, pore

size-5y, diameter x length = 4.6 x 150mm).

Peak

Ret Time [min]

Area

Height [mAU]

Area %

01

8.812

1.96162e4

869.33234

100.0000
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HPLC studies for determining purity 13g

mAU
1000

800—:
600—:
400{
200—:

0

uw
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25

HPLC condition: water-methanol (10-90%) in 30 min; VWD at A = 254 nm; flow rate: 1 mL/min; column: Eclipse XDB-C18, pore

size-5p, diameter x length = 4.6 x 150mm).

Peak

Ret Time [min]

Area

Height [mAU]

Area %

01

8.345

3.51652¢e4

1052.47986

100.0000
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HPLC studies for determining purity 13h

mAU

36

300
250

200‘5 Cbz .. o.
] Me

Iz

150%
100é 13h

50

25

HPLC condition: water-methanol (10-90%) in 30 min; VWD at A = 254 nm; flow rate: 1 mL/min; column: Eclipse XDB-C18, pore

size-5u, diameter x length = 4.6 x 150mm).

Peak Ret Time [min] Area Height [mAU] Area %

01 12.836 1.82512e4 329.72797 100.0000
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Crystal Structure Analysis of (I111) AITF (Code =TRY_a):

Crystals were grown from CDCI; solution by slow evaporation. A single crystal
(0.18 x 0.11 x 0.16 mm) was mounted on loop with a small amount of the paraffin
oil. The X-ray data were collected at 296K temperature on a Bruker APEX(II)
DUO CCD diffractometer using Mo Ka radiation (A = 0.710731&), w-scans (20 =
56.72), for a total of 3763 independent reflections. Space group P2i/n, a =
5.5295(13), b = 21.270(5), ¢ = 12.923(3), &, y = 90 and B = 98.235(8),V =
1504.2(6),&3, monoclinic, Z = 4 for chemical formula CioHs N2OsFsS,, with one
molecule in asymmetric unit; pcalcd = 1.829 gcm3, 1« = 0.451 mm, F (000) = 832,
The structure was obtained by direct methods using SHELXS-97.! The final R
value was 0.0727 (wR2 = 0.2050) 3763 observed reflections (Fo > 40 (|Fo|)) and
216 variables, S = 1.047.
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check CIF/PLATON report

Structure factors have been supplied for datablock(s) TRY _a

THIS REPORT IS FOR GUIDANCE ONLY. IF USED AS PART OF A REVIEW PROCEDURE FOR
PUBLICATION, IT SHOULD NOT REPLACE THE EXPERTISE OF AN EXPERIENCED
CRYSTALLOGRAPHIC REFEREE

No syntax errors found. CIF dictionary Interpreting this report

Datablock: TRY_a

Bond precision: C-C = 0.0074 A Wavelength=0.71073

Cell: a=5.5295(13) b=21.270(5) c=12.923(3)
alpha=90 beta=98.235(8) gamma=90
Temperature: 296 K
Calculated Reported
Volume 1504.2(6) 1504.2(6)
Space group P 21/n P 21/n
Hall group -P 2yn -P 2yn

Moiety formula
Sum formula

Cl0 H8 F6 N2 05 S2
Cl0 H8 F6 N2 05 S2

2
Cl0 H8 F6 N2 05 S2

Mr 414.30 414.30
Dx,g cm-3 1.829 1.830

Z 4 4

Mu (mm-1) 0.451 0.451
F000 832.0 832.0
F000’ 833.69

h, k, lmax 142817 1,28,17
Nref 3769 3763

Tmin, Tmax
Tmin’

Correction method= Not given

Data completeness= 0.998 Theta (max)= 28.360

wR2 (reflections) =

R(reflections)= 0.0727( 2610) 0.2050( 3763)

S = 1.047 Npar= 216
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The following ALERTS were generated. Each ALERT has the format
test-name_ALERT_alert-type_alert-level.
Click on the hyperlinks for more details of the test.

@ alert level B

PLATO031_ALERT_4_B Refined Extinction Parameter Within Range of ... 1.632
PLAT097_ALERT_2_B Large Reported Max. (Positive) Residual Density 252
PLAT230_ALERT_2_B Hirshfeld Test Diff for c3 --C4 5 9.0
PLAT230_ALERT_2_B Hirshfeld Test Diff for €3 --C8 . 9.2

Sigma
eA-3
S0
s.u.

¥ Alert level C
DIFMX02_ALERT_1_C The maximum difference density is > 0.1*ZMAX*0.75
The relevant atom site should be identified.
RINTAO1_ALERT_3_C The value of Rint is greater than 0.12
Rint given 0.144

PLAT020_ALERT_3_C The Value of Rint is Greater Than 0.12 ......... 0.144 Report
PLAT052_ALERT_1_C Info on Absorption Correction Method Not Given Please Do !
PLATO053_ALERT_1_C Minimum Crystal Dimension Missing (or Error) ... Please Check
PLATO054_ALERT_1_C Medium Crystal Dimension Missing (or Error) ... Please Check
PLATO055_ALERT_1_C Maximum Crystal Dimension Missing (or Error) ... Please Check
PLAT094_ALERT_2_C Ratio of Maximum / Minimum Residual Density .... 2.52 Report
PLAT213_ALERT_2_C Atom N1 has ADP max/min Ratio ..... 3.3 prolat
PLAT230_ALERT_2_C Hirshfeld Test Diff for N1 ==e2 o 70 8l
PLAT241_ALERT_2_C High 'MainMol’ Ueq as Compared to Neighbors of C3 Check
PLAT250_ALERT_2_C Large U3/Ul Ratio for Average U(i, j) Tensor .... 2.7 Note
PLAT340_ALERT_3_C Low Bond Precision on C-C Bonds .......cceeeens 0.00743 Ang.
PLAT906_ALERT_3_C Large K Value in the Analysis of Variance ...... 16.063 Check
PLAT906_ALERT_3_C Large K Value in the Analysis of Variance ...... 2.582 Check
PLAT971_ALERT_2_C Check Calcd Resid. Dens. 2.17Ang From Ol 2.39 eA-3
PLAT976_ALERT_2_C Check Calcd Resid. Dens. 1.00Ang From O1 » -0.45 eA-3
¥ Alert level G

PLATO007_ALERT_5_G Number of Unrefined Donor-H AtOmMS .........ccoe.. 1 Report
PLAT171_ALERT_4_G The CIF-Embedded .res File Contains EADP Records 2 Report
PLAT242_ALERT_2_G Low 'MainMol’ Ueq as Compared to Neighbors of C9 Check
PLAT242_ALERT_2_G Low 'MainMol’ Ueq as Compared to Neighbors of Cl0 Check
PLAT434_ALERT_2_G Short Inter HL..HL Contact F2 ..F6 " 2.78 Ang.

1/2+x,3/2-y,1/2+z = 4_676 Check

PLAT883_ALERT_1_G No Info/Value for _atom_sites_solution_primary . Please Do !
PLAT910_ALERT_3_G Missing # of FCF Reflection(s) Below Theta (Min). 2 Note
PLAT912_ALERT_4_G Missing # of FCF Reflections Above STh/L= 0.600 4 Note
PLAT965_ALERT_2_G The SHELXL WEIGHT Optimisation has not Converged Please Check
PLAT978_ALERT_2_G Number C-C Bonds with Positive Residual Density. 1 Info

0 ALERT level A = Most likely a serious problem - resolve or explain
4 ALERT level B = A potentially serious problem, consider carefully

17 ALERT level C = Check. Ensure it is not caused by an omission or oversight

10 ALERT level G = General information/check it is not something unexpected

6 ALERT type 1 CIF construction/syntax error, inconsistent or missing data
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15 ALERT type
6 ALERT type
3 ALERT type
1 ALERT type

Indicator that the structure model may be wrong or deficient
Indicator that the structure quality may be low

Improvement, methodology, query or suggestion

Informative message, check

(S, R OV V]

Validation response form

Please find below a validation response form (VRF) that can be filled in and pasted into your CIF.

# start Validation Reply Form
_vrf DIFMX02_TRY_a

i
PROBLEM: The maximum difference density is > 0.1*ZMAX*0.75
RESPONSE :

i

_vrf RINTAO1_TRY_a

i

PROBLEM: The value of Rint is greater than 0.12

RESPONSE: ...

i

_vrf PLATO31_TRY_a

i

PROBLEM: Refined Extinction Parameter Within Range of ... 1.632 Sigma
RESPONSE :

7

_vrf_ PLAT097_TRY_a

i
PROBLEM: Large Reported Max. (Positive) Residual Density 2.52 eA-3
RESPONSE:

i

_vrf_ PLAT230_TRY_a

i

PROBLEM: Hirshfeld Test Diff for €3 --C4 5 940 S:us
RESPONSE: ...

i

_vrf_ PLAT020_TRY_a

i

PROBLEM: The Value of Rint is Greater Than 0.12 ......... 0.144 Report
RESPONSE :

i

_vrf PLAT052_TRY_a

7
PROBLEM: Info on Absorption Correction Method Not Given Please Do !
RESPONSE :

i

_vrf PLATO053_TRY_a

i
PROBLEM: Minimum Crystal Dimension Missing (or Error) ... Please Check
RESPONSE: ...

i

_vrf PLATO054_TRY_a

i

PROBLEM: Medium Crystal Dimension Missing (or Error) ... Please Check
RESPONSE :

i
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_vrf PLATO55_TRY_a

i

PROBLEM: Maximum Crystal Dimension Missing (or Error) ...
RESPONSE: ...

7

_vrf_ PLAT094_TRY_a

i
PROBLEM: Ratio of Maximum / Minimum Residual Density ....
RESPONSE:

7

_vrf_ PLAT213_TRY_a

;

PROBLEM: Atom N1 has ADP max/min Ratio .....
RESPONSE: ...

7

_vrf PLAT241_TRY_a

i

PROBLEM: High 'MainMol’ Ueq as Compared to Neighbors of
RESPONSE :

i

_vrf_PLAT250_TRY_a

i
PROBLEM: Large U3/Ul Ratio for Average U(i,j) Tensor ....
RESPONSE:

7

_vrf_PLAT340_TRY_a

;

PROBLEM: Low Bond Precision on C-C Bonds ...............
RESPONSE :

;

_vrf PLAT906_TRY_a

;

PROBLEM: Large K Value in the Analysis of Variance ......
RESPONSE: ...

i

_vrf PLAT971_TRY_a

i
PROBLEM: Check Calcd Resid. Dens. 2.17Ang From Ol
RESPONSE: ...

i

_vrf PLAT976_TRY_a

7

PROBLEM: Check Calcd Resid. Dens. 1.00Ang From Ol
RESPONSE: ...

i

# end Validation Reply Form

Please

c3

0.00743

16.063

-0.45

Check

Report

prolat

Check

Note

Ang.

Check

eA-3

eA-3
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It is advisable to attempt to resolve as many as possible of the alerts in all categories. Often the minor
alerts point to easily fixed oversights, errors and omissions in your CIF or refinement strategy, so
attention to these fine details can be worthwhile. In order to resolve some of the more serious problems
it may be necessary to carry out additional measurements or structure refinements. However, the
purpose of your study may justify the reported deviations and the more serious of these should
normally be commented upon in the discussion or experimental section of a paper or in the
"special_details" fields of the CIF. checkCIF was carefully designed to identify outliers and unusual
parameters, but every test has its limitations and alerts that are not important in a particular case may
appear. Conversely, the absence of alerts does not guarantee there are no aspects of the results needing
attention. It is up to the individual to critically assess their own results and, if necessary, seek expert
advice.

Publication of your CIF in IUCr journals

A basic structural check has been run on your CIF. These basic checks will be run on all CIFs
submitted for publication in IUCr journals (Acta Crystallographica, Journal of Applied
Crystallography, Journal of Synchrotron Radiation); however, if you intend to submit to Acta
Crystallographica Section C or E or IUCrData, you should make sure that full publication checks are
run on the final version of your CIF prior to submission.

Publication of your CIF in other journals

Please refer to the Notes for Authors of the relevant journal for any special instructions relating to CIF
submission.

PLATON version of 12/09/2022; check.def file version of (09/08/2022
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Datablock TRY _a - ellipsoid plot
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Figure S175. ORTEP diagram of (111) AITF (CCDC = 2209512). Ellipsoids are drawn at 50%

probability.
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Crystal Structure Analysis of 9e (Code =TRY6_a):

Crystals were grown from MeOH solution by slow evaporation. A single crystal
(0.16 x 0.10 x 0.12 mm) was mounted on loop with a small amount of the paraffin
oil. The X-ray data were collected at 273K temperature on a Bruker APEX(II)
DUO CCD diffractometer using Mo Ka radiation (A = 0.710731&), w-scans (20 =
56.646), for a total of 2376 independent reflections. Space group C2/c, a =
11.206(3), b = 9.424(3), ¢ = 18.834(6), a, y = 90 and P = 106.89(9),V = 3440(3)A%,
monoclinic, Z = 8 for chemical formula Ci; Hg NO,F, with one molecule in
asymmetric unit; pcalcd = 1.432 gcm, x = 0.112 mm™?, F (000) = 848, The
structure was obtained by direct methods using SHELXS-97.1 The final R value
was 0.0407 (WR2 = 0.0931) 1838 observed reflections (Fo > 40 (|Fo|)) and 137
variables, S = 0.935
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check CIF/PLATON report

Structure factors have been supplied for datablock(s) TRY6_a

THIS REPORT IS FOR GUIDANCE ONLY. IF USED AS PART OF A REVIEW PROCEDURE FOR
PUBLICATION, IT SHOULD NOT REPLACE THE EXPERTISE OF AN EXPERIENCED
CRYSTALLOGRAPHIC REFEREE.

No syntax errors found. CIF dictionary Interpreting this report

Datablock: TRY6_a

Bond precision: C-C = 0.0020 A Wavelength=0.71073
Cell: a=11.206(3) b=9.424 (3) c=18.834(6)
alpha=90 beta=106.890(9) gamma=90
Temperature: 273 K
Calculated Reported
Volume 1903.2(10) 1903.2(10)
Space group C 2e C 2/¢
Hall group -C 2yc =€, Zye
Moiety formula Cl1 H8 F N 02 ?
Sum formula Cll H8 F N 02 Cll H8 F N 02
Mr 205.18 205.18
Dx,g cm-3 1.432 1.432
Z 8 8
Mu (mm-1) 0.112 0.112
F000 848.0 848.0
F000” 848.51
h, k, Imax 14,12,25 14,12,25
Nref 2376 1838
Tmin, Tmax
Tmin’

Correction method= Not given
Data completeness= 0.774 Theta (max)= 28.323

wR2 (reflections)=

R(reflections)= 0.0407( 1288) 0.0931( 1838)

S = 0.935 Npar= 137
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The following ALERTS were generated. Each ALERT has the format
test-name_ALERT_alert-type_alert-level.
Click on the hyperlinks for more details of the test.

@ Alert level B
PLAT911_ALERT_3_B Missing FCF Refl Between Thmin & STh/L= 0.600 489 Report

¥ Alert level C

PLAT052_ALERT_1_C Info on Absorption Correction Method Not Given Please Do !

PLATO053_ALERT_1_C Minimum Crystal Dimension Missing (or Error) ... Please Check
PLATO054_ALERT_1_C Medium Crystal Dimension Missing (or Error) ... Please Check
PLATO55_ALERT_1_C Maximum Crystal Dimension Missing (or Error) ... Please Check
PLAT906_ALERT_3_C Large K Value in the Analysis of Variance ...... 2.292 Check
PLAT934_ALERT_3_C Number of (Iobs-Icalc)/Sigma (W) > 10 Outliers .. 1 Check

¥ Alert level G

PLATO07_ALERT_5_G Number of Unrefined Donor-H AtOMS .......c.oceeuon 1 Report
PLATO019_ALERT_1_G _diffrn_measured_fraction_theta_full/*_max < 1.0 0.926 Report
PLAT199_ALERT_1_G Reported _cell measurement_temperature ..... (K) 273 Check
PLAT200_ALERT_1_G Reported _diffrn_ambient_temperature ..... (K) 273 Check
PLAT398_ALERT_2_G Deviating C-0-C Angle From 120 for O3 3 106.0 Degree
PLAT883_ALERT_1_G No Info/Value for _atom _sites_solution_primary . Please Do !
PLAT912_ALERT_4_G Missing # of FCF Reflections Above STh/L= 0.600 50 Note
PLAT913_ALERT_3_G Missing # of Very Strong Reflections in FCF .... 1 Note
PLAT978_ALERT_2_G Number C-C Bonds with Positive Residual Density. 4 Info

0 ALERT level A = Most likely a serious problem - resolve or explain

1 ALERT level B = A potentially serious problem, consider carefully

6 ALERT level C = Check. Ensure it is not caused by an omission or oversight

9 ALERT level G = General information/check it is not something unexpected

ALERT type 1 CIF construction/syntax error, inconsistent or missing data
ALERT type 2 Indicator that the structure model may be wrong or deficient
ALERT type 3 Indicator that the structure quality may be low

ALERT type 4 Improvement, methodology, query or suggestion

ALERT type 5 Informative message, check

oSN

Validation response form

Please find below a validation response form (VRF) that can be filled in and pasted into your CIF.

# start Validation Reply Form
_vrf PLAT911_TRY6_a

PROBLEM: Missing FCF Refl Between Thmin & STh/L= 0.600 489 Report
RESPONSE:

b

_vrf PLAT052_TRY6_a
i

PROBLEM: Info on Absorption Correction Method Not Given Please Do !
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RESPONSE: ...
i

_vrf PLATO53_TRY6_a

i

PROBLEM: Minimum Crystal Dimension Missing

RESPONSE: ...
i

_vrf PLAT054_TRY6_a

i
PROBLEM: Medium Crystal Dimension Missing

RESPONSE :

i

_vrf PLATO55_TRY6_a

i
PROBLEM: Maximum Crystal Dimension Missing

RESPONSE: ...

i
_vrf PLAT906_TRY6_a

7

PROBLEM: Large K Value in the Analysis of Variance

RESPONSE: ...

i

_vrf PLAT934_TRY6_a

(or Error) ...

(or Error) ...

(or Error) ...

i
PROBLEM: Number of (Iobs-Icalc)/Sigma(W) > 10 Outliers ..

RESPONSE: ...
;

# end Validation Reply Form

Please

Please

Please

2.292

Check

Check

Check

Check

Check
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It is advisable to attempt to resolve as many as possible of the alerts in all categories. Often the minor
alerts point to easily fixed oversights, errors and omissions in your CIF or refinement strategy, so
attention to these fine details can be worthwhile. In order to resolve some of the more serious problems
it may be necessary to carry out additional measurements or structure refinements. However, the
purpose of your study may justify the reported deviations and the more serious of these should
normally be commented upon in the discussion or experimental section of a paper or in the
"special_details" fields of the CIF. checkCIF was carefully designed to identify outliers and unusual
parameters, but every test has its limitations and alerts that are not important in a particular case may
appear. Conversely, the absence of alerts does not guarantee there are no aspects of the results needing
attention. It is up to the individual to critically assess their own results and, if necessary, seek expert
advice.

Publication of your CIF in IUCr journals

A basic structural check has been run on your CIF. These basic checks will be run on all CIFs
submitted for publication in IUCr journals (Acta Crystallographica, Journal of Applied
Crystallography, Journal of Synchrotron Radiation); however, if you intend to submit to Acta
Crystallographica Section C or E or IUCrData, you should make sure that full publication checks are
run on the final version of your CIF prior to submission.
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Datablock TRY6_a - ellipsoid plot
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Figure S76. ORTEP diagram of 9e (CCDC = 2209513). Ellipsoids are drawn at 50%

probability.

Reference:

1) Sheldrick, G. M. Acta Crystallography. Sect A. 1990, 46, 467.
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Differential scanning calorimetry (DSC) analysis of triflate surrogates

(A) DSC data was obtained on Perkin Elmer Differential scanning calorimeter 8000 II
(5.050mg) was loaded into aluminum volatile pan and held at 25 °C for 10 min then 25
°C to 180 °C at 10 °C/min.

(B) DSC data was obtained on Perkin Elmer Differential scanning calorimeter 8000 111
(4.150mg) was loaded into aluminum volatile pan and held at 25 °C for 10 min then 25
°C to 180 °C at 10 °C/min.

(C) DSC data was obtained on Perkin Elmer Differential scanning calorimeter 8000 IV
(4.150mg) was loaded into aluminum volatile pan and held at 25 °C for 10 min then 25
°C to 180 °C at 10 °C/min.

(D) DSC data was obtained on Perkin Elmer Differential scanning calorimeter 8000 V
(3.930mg) was loaded into aluminum volatile pan and held at 25 °C for 10 min then 25

°C to 180 °C at 10 °C/min.
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Heat flow Endo up (mW)
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Figure S177. DSC data of triflate surrogates 11-V
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