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All commercial materials (Aldrich, Fluka and GL Biochem) were used without further purification.
Amino acids, coupling reagents and resins were obtained from GL Biochem unless otherwise noted.
Precast 4-12% Bis-Tris protein gels were purchased from Invitrogen part of Life Technologies.
Anhydrous dichloromethane (CH,Cl,) was distilled from calcium hydride (CaH;). All separations
involved a mobile phase of 0.1% TFA (v/v) in acetonitrile (solvent A)/0.1% TFA (v/v) in water (Solvent
B). HPLC separations were performed with a Waters HPLC system equipped with a photodiode array
detector (Waters 2996) using a Vydac 218TP™ C18 column (5 pm, 4.6 x 250 mm) at a flow rate of 0.6
mL/min for analytical HPLC, and Vydac 218TP™ column (10 um, 22 x 250 mm) at a flow rate of 10
mL/min for preparative HPLC. Low-resolution mass spectral analyses were performed with a Waters
3100 mass spectrometer. 'H and >C NMR spectra were recorded on Bruker Avance DRX 300 FT-NMR
Spectrometer at 300 Hz for 'H NMR and 75.47 MHz for *C NMR, Bruker Avance DRX 400 FT-NMR
spectrometer at 400 MHz for '"H NMR, 100 MHz for *C NMR and 162 MHz for *'P.

General Methods for Peptide Synthesis by Fmoc-SPPS

Synthesis was performed manually on 2-chlorotrityl chloride Resin (resin loading: 0.4 mmol/g). Peptides
were synthesized under standard Fmoc/tBu protocols. The deblock solution was a mixture of 20/80 (v/v)
of piperidine/DMF. The phosphate-containing dipeptide was introduced based on the known strategy.'
Upon completion of the synthesis, global deprotection was performed by a cleavage cocktail of
TFA/Phenol/H,0 (90/5/5, v/v/v). The resin was filtered and the combined filtrates were blown off under a
stream of condensed air. The crude product was triturated with cold diethyl ether to give a white
suspension, which was centrifuged and the ether subsequently decanted. The obtained solid was ready for
HPLC purification.

Synthesis of Fmoc-Thr(HPO;Bn)-Pro-OH/ Fmoc-Ser(HPO;Bn)-Pro-OH
The phosphate dipeptide was prepared based on known strategy.>”
Synthesis of Fmoc-pTP-OH (Scheme S1)
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a) Allyl bromide, KHCO3, DMF, 11h, 82%; b) Et,NH/CH,Cl,, 2h, 81%; c) Fmoc-Thr-OH, HATU,DIEA, CH,Cl,, 12h, 83%; d) i)1H-tetrazole,
i-ProNP(OBn),, CH,Cl,, 12h, ii) mCPBA, -40°C, 0.5h, 93% over two steps; e) Pd(PPhj)4, sodium tosylate, CH,Cl,, Ar protection, 3-5h, 79%;
f) Nal, ACN, 12h, quant.
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Fmoc-Pro-OH (3.37 g, 10 mmol) was mixed in 5 mL anhydrous DMF, with allyl bromide (2.42 g, 1.7 mL,
20 mmol), KHCOs; (2.00 g, 20 mmol). The reaction mixture was stirred at room temperature for 11 h. The
reaction mixture was diluted with AcOEt (200 mL), washed with sat. NH4Cl (100 mL x 3) and brine (100
mL x 3). The organic phase was dried over Na,SO,, concentrated under vacuo and purified by flash
column chromatography on silica gel (hexane/AcOEt, 4:1) to give the titled compound S1 (3.11 g,

82 %).*

"H NMR (400 MHz, CDCl;, approx. 1:1 rotameric mixture) 6 7.75 and 7.74 (d, 2H, J = 7.4 Hz), 7.63-7.53
(m, 2H), 7.385 and 7.378 (t, 2H, J= 7.4 Hz), 7.30 and 7.29 (t, 2H, J= 7.4 Hz), 5.95-5.80 (m, 1H), 5.35-
5.18 (m, 2H), 4.64 (d, 2H, J = 5.6 Hz), 4.55 (m, 2H), 4.47-4.41 (m, 1H), 4.37-4.24 (m, 2H), 4.16 (t, 1H, J
= 6.8 Hz), 3.70-3.61 (m, 1H), 3.55-3.49 (m, 1H), 2.30-2.18 (m, 1H), 2.08-1.87 (m, 3H); *C NMR (100
MHz, CDCl;, major rotamer) & 172.31, 154.89, 154.46, 144.24, 144.19, 143.94, 143.79, 141.33, 131.89,
131.73,127.71, 127.07, 125.24, 125.14, 119.98, 118.72, 118.43, 67.51, 65.71, 59.30, 58.87, 47.33, 47.25,
47.01,46.51,31.11, 29.96, 24.40, 23.40.

50

S2

Compound S1 (2.97 g, 7.87 mmol) was dissolved in 16 mL of a mixture of CH,Cl,/Diethylamine (1/1,
v/v) and stirred at room temperature for 2 h to remove the Fmoc group. The reaction mixture was
concentrated under vacuo and purified by flash column chromatography on silica gel (CH,Cl,/MeOH,
20:1) to give compound S2 (0.99 g, 81%).’

"H NMR (400 MHz, CDCls) & 5.97-5.87 (m, 1H), 5.32 (dt, IH, J= 1.5 Hz, J= 17.2 Hz), 5.24 (dt, 1H, J =
1.2 Hz, J = 10.4 Hz), 4.63-4.61 (m, 2H), 3.84-3.80 (m, 1H), 3.12-2.91 (m, 3H), 2.20-2.11 (m, 1H), 1.92-
1.82 (m, 1H), 1.81-1.73 (m, 2H); '°C NMR (100 MHz, CDCls) & 174.47, 131.65, 118.00, 65.09, 59.30,
46.57,29.85, 25.06.
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Fmoc-Thr(tBu)-OH (1.95 g, 4.91 mmol), HATU (1.87 g, 4.91 mmol) and DIEA (1.52 g, 2.05 mL, 11.79
mmol) were added to the above compound S2 in 3 mL CH,Cl, Another 0.5 mL DMF was added for the
sake of solubility. The reaction mixture was stirred at room temperature for 10 h; after the reaction was
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complete, it was diluted with AcOEt (200 mL), washed with 1N HCI (100 mL x 3) and brine (100 mL x
3). The organic phase was dried over Na,SOs, concentrated under vacuo and purified by flash column
chromatography on silica gel (hexane/AcOEt, 2:1), which was further treated with 5 mL 95% TFA at
room temperature for 30 min to remove the tBu group. The TFA was blown off under a stream of
condensed air; the crude product was purified by flash column chromatography on silica gel
(hexane/AcOEt, 1:1) to give compound S3 (1.57 g, 83 % over two steps).

'"H NMR (400 MHz, CDCls) & 7.76 (d, 2H, J = 7.5 Hz), 7.60 (d, 2H, J = 7.4 Hz), 7.40 (t, 2H, J = 7.5 Hz),
7.31(t, 2H, J = 7.5 Hz), 5.96-5.85 (m, 1H), 5.74 (d, 1H, J = 8.8 Hz), 5.36-5.25 (m, 2H), 4.69-4.61 (m,
2H), 4.59-4.56 (m, 1H), 4.50-4.34 (m, 3H), 4.22 (t, 2H, J = 6.8 Hz), 3.83-3.71 (m, 2H), 3.39 (br, 1H),
2.33-2.22 (m, 1H), 2.09-1.98 (m, 3H), 1.24 (d, 3H, J = 6.4 Hz); *C NMR (100 MHz, CDCl;) § 171.74,
170.55, 156.75, 143.80, 141.32, 131. 63, 127.76, 127.12, 125.18, 120.03, 118.90, 67.32, 66.05, 59.05,
56.35, 47.29, 29.00, 24.96, 18.72. HRMS Calcd for C»;H3oN>Og [M+H]" 479.2182, found 479.2135

O
BnO_1_OB
nOPOn

Dibenzyl N,N-diisopropyl phosphoramidite (2.64 g, 2.57 mL, 7.65 mmol) was added to a solution of
compound S3 (1.83 g, 3.82 mmol) and 1H-tetrazole (0.54 g, 7.65 mmol) in anhydrous CH,Cl, under
Argon protection. The reaction was initiated at 0°C and gradually warmed to room temperature for
another 5 h. It was then cooled to -40°C and mCPBA (1.76 g, max. 75% purity, 7.65 mmol) was added
there. After 30 min since mCPBA addition, it was quenched with 10% NaHSO; (aq.); it was further
diluted with AcOEt (200 mL), washed with 10% NaHSOj; (aq.) (100 mL x 3) and brine (100 mL x 3). The
organic phase was dried over Na,SO4, concentrated under vacuo and purified by flash column
chromatography on silica gel (hexane/AcOEt, 1:1) to give compound S4 (2.64 g, 93 %).

'"H NMR (400 MHz, CDCls) & 7.73 (d, 2H, J = 7.5 Hz), 7.57-7.54 (m, 2H), 7.74-7.23 (m, 14H), 6.04 (d,
1H, J = 8.1 Hz), 5.92-5.78 (m, 1H), 5.32-5.20 (m, 2H), 5.05-5.02 (m, 4H), 4.80-4.69 (m, 1H), 4.63-4.53
(m, 4H), 4.33-4.29 (m, 1H), 4.25-4.20 (m, 1H), 4.13 (t, 1H, J = 7.4 Hz), 3.88-3.83 (m, 1H), 3.73-3.67 (m,
1H), 2.28-2.19 (m, 1H), 2.04-1.93 (m, 3H), 1.42 (d, 3H, J = 6.2 Hz); °C NMR (100 MHz, CDCl;)
171.34, 168.05, 156.16, 143.80, 143.76, 141.27, 135.84, 135.75, 131.75, 128.59, 128.51, 128.00, 127.96,
127.75, 127.14, 125.28, 119.97, 118.69, 75.39, 75.33, 69.51, 67.39, 65.82, 59.13, 57.15, 57.10, 47.64,
47.02,29.16,24.97, 17.97; 'P NMR (162 MHz, CDCl3) § -1.11, -1.54. HRMS Caled for C4;Hy;sN,O0P
[M+H]" 739.2784, found 739.2752
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Compound S4 (5.52 g, 7.47 mmol) and Pd(PPh;), (0.86 g, 0.75 mmol) and sodium p-toluenesulfonate
(2.18 g, 11.21 mmol) were mixed in anhydrous CH,Cl, under argon. Phenylsilane (1.62 g, 1.83 mL, 14.95
mmol) was added to the above solution under argon. The reaction mixture was stirred at room
temperature under argon for 4 h. The reaction mixture was concentrated under vacuo and purified by flash
column chromatography on silica gel (CH,Cl,/MeOH, 20:1, with 0.5% AcOH) to give compound S5
(4.10 g, 79 %).

'"H NMR (400 MHz, CDCls) & 7.74 (d, 2H, J = 7.5 Hz), 7.57 (d, 2H, J = 7.2 Hz), 7.37 (t, 2H, J = 7.4 Hz),
7.31-7.28 (m, 12H), 6.07 (d, 1H, J = 8.8 Hz), 5.05-4.98 (m, 4H), 4.81 (br, 1H), 4.59-4.55 (m, 2H), 4.35-
4.25 (m, 2H), 4.16 (t, 1H, J = 7.2 Hz), 3.73-3.71 (m, 1H), 3.63-3.59 (m, 1H), 2.14-2.11 (m, 2H), 2.05-
1.97 (m, 1H), 1.95-1.90 (m, 1H), 1.35 (d, 3H, J = 6.2 Hz); *C NMR (100 MHz, CDCl;) & 174.46, 168.19,
156.41, 143.80, 143.72, 141.22, 135.68, 128.57, 128.51, 128.43, 128.04, 127.95, 127.90, 127.72, 127.10,
125.28, 119.92, 75.53, 69.54, 67.51, 67.34, 59.59, 56.97, 47.58, 47.00, 28.88, 24.79, 18.21; *'P NMR
(162 MHz, CDCl3) & -1.85. HRMS Calcd for C3sH3oN,06P [M+H]" 699.2471, found 699.2448

BnO_11 _OH

Compound S5 (1.12 g, 1.60 mmol) was treated with sodium iodide (0.48 g, 3.21 mmol) in anhydrous
CH;CN (4.3 mL) for 11 h at room temperature. It was then concentrated under vacuo and precipitate with
Et,0 gave the titled compound S6 (0.95 g, quant.) without further purification. The quality was sufficient
for SPPS.

'H NMR (400 MHz, AcOH-d,) & 7.77 (d, 2H, J = 7.5 Hz), 7.66 (d, 2H, J = 7.4 Hz), 7.39-7.25 (m, 9H),
5.01-4.99 (m, 2H), 4.78-4.71 (m, 2H), 4.61-4.58 (m, 1H), 4.40-4.30 (m, 2H), 4.20 (t, 1H, J = 7.3 Hz),
3.93-3.91 (m, 1H), 3.85-3.82 (m, 1H), 3.55 (q, 1H, J = 7.0 Hz), 2.33-2.30 (m, 1H), 2.10-2.00 (masked in
AcOH peak), 1.40 (d, 3H, J = 5.8 Hz); *C NMR (100 MHz, AcOH-d,) § 177.71, 172.15, 159.70, 146.20,
143.65, 139.86, 139.78, 135.40, 134.50, 134.39, 131.51, 131.38, 130.87, 130.35, 130.27, 129.92, 129.64,
127.64, 122.41, 70.16, 69.88, 66.83, 62.17, 50.08, 49.31, 33.29, 31.24, 27.08; *'P NMR (162 MHz,
AcOH-d,) & -0.68. HRMS Calcd for C3Hs;N,00P [M-H]™ 607.1845, found 607.1862
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Synthesis of Fmoc-pSP-OH (Scheme S2)
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a) Allyl bromide, KHCO3, DMF, 11h, 82%; b) Et,NH/CH,ClI,, 2h, 81%; c) Fmoc-Ser-OH, HATU,DIEA, CH,Cl,, 12h, 67%; d) i)1H-tetrazole,
i-ProNP(OBnN),, CH,Cl,, 12h, ii) mMCPBA, -40°C, 0.5h, 85% over two steps; e) Pd(PPh3),4, sodium tosylate, CH,Cl,, Ar protection, 3-5h, 88%;
f) Nal, ACN, 12h, quant.
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Fmoc-Ser-OH (2.77 g, 8.46 mmol), HATU (3.86 g, 10.16 mmol) and DIEA (3.28 g, 4.42 mL, 25.39
mmol) were added to compound S2 (9.31 mmol) in 4 mL CH,Cl, Another 1 mL DMF was added for the
sake of solubility. The reaction mixture was stirred at room temperature for 10 h; after the reaction was
complete, it was diluted with AcOEt (200 mL), washed with 1N HCI (100 mL x 3) and brine (100 mL x
3). The organic phase was dried over Na,SOs, concentrated under vacuo and purified by flash column
chromatography on silica gel (hexane/AcOEt, 1:1) to give compound S7 (2.63 g, 67.0 %).

'"H NMR (400 MHz, CDCls) & 7.76 (d, 2H, J = 7.5 Hz), 7.59 (d, 2H, J = 7.4 Hz), 7.40 (t, 2H, J = 7.4 Hz),
7.31(t, 2H, J = 7.4 Hz), 5.96-5.87 (m, 1H), 5.80 (d, 1H, J = 8.0 Hz), 5.37-5.26 (m, 2H), 4.71-4.61 (m,
4H), 4.38 (d, 2H, J= 7.1 Hz), 4.21 (t, IH, J= 7.1 Hz), 3.95 (dd, 1H, J=4.2 Hz, J = 11.4 Hz), 3.88-3.83
(m, 1H), 3.77-3.70 (m, 2H), 2.34-2.23 (m, 1H), 2.03-2.02 (m, 3H); *C NMR (100 MHz, CDCl;) 5 171.83,
169.75, 156.17, 143.67, 141.09, 131. 46, 127.57, 129.95, 125.06, 119.81, 118.68, 67.05, 65.92, 63.45,
58.96, 54.00, 47.11, 46.95, 28.76, 24.72. HRMS Calcd for CoHasN,Og [M+H]" 465.2026, found

465.2058
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Dibenzyl N,N-Diisopropyl phosphoramidite (3.92 g, 3.81 mL, 11.34 mmol) was added to a solution of
compound S7 (2.63 g, 5.67 mmol) and 1H-tetrazole (0.79 g, 11.34 mmol) in anhydrous CH,CI, under
Argon protection. The reaction was initiated at 0°C and gradually warmed to room temperature for
another 5 h. It was then cooled to -40°C and mCPBA (2.61 g, max. 75% purity, 11.34 mmol) was added
there. After 30 min since mCPBA addition, it was quenched with 10% NaHSOs; (aq.); it was further
diluted with AcOEt (200 mL), washed with 10% NaHSOj; (aq.) (100 mL x 3) and brine (100 mL x 3). The
organic phase was dried over Na,SO4, concentrated under vacuo and purified by flash column
chromatography on silica gel (hexane/AcOEt, 1:1) to give compound S8 (3.50 g, 85%).

'"H NMR (400 MHz, CDCls) & 7.74 (d, 2H, J = 7.5 Hz), 7.56 (d, 2H, J = 7.4 Hz), 7.38 (t, 2H, J = 7.5 Hz),
7.32-7.28 (m, 14H), 5.91-5.80 (m, 1H), 5.74 (d, 1H, J = 8.5 Hz), 5.31-5.15 (m, 2H), 5.08-5.00 (m, 4H),
4.85-4.80 (m, 1H), 4.65-4.52 (m, 4H), 4.36-4.30 (m, 2H), 4.27-4.22 (m, 1H), 4.19-4.07 (m, 2H), 3.64 (t,
1H, J = 6.0 Hz), 2.26-2.11 (m, 1H), 2.09-1.90 (m, 3H); *C NMR (100 MHz, CDCl;) & 171.06, 167.43,
155.92, 143.74, 141.27, 135.72, 131.74, 128.66, 128.58, 128.55, 128.03, 127.75, 127.12, 125.18, 119.99,
118.62, 69.58, 69.53, 67.32, 66.52, 65.76, 59.18, 52.88, 52.81, 47.17, 47.02, 28.98, 24.88; *'P NMR (162
MHz, CDCl5) § -1.09, -1.29. HRMS Caled for C4oHsN>OoP [M+H]" 725.2628, found 725.2601

0]
BnO\IF;,OBn

Compound S8 (3.44 g, 4.75 mmol) and Pd(PPh;), (0.45 g, 3.85 mmol) and sodium p-toluenesulfonate
(1.38 g, 7.12 mmol) were mixed in anhydrous CH,Cl, under argon. Phenylsilane (1.03 g, 1.17 mL, 9.50
mmol) was added to the above solution under argon. The reaction mixture was stirred at room
temperature under argon for 4 h. The reaction mixture was concentrated under vacuo and purified by flash
column chromatography on silica gel (CH,Cl,/MeOH, 20:1, with 0.5% AcOH) to give compound S9
(2.86 g, 88.0 %).

'H NMR (400 MHz, CDCly) & 7.71 (d, 2H, J = 7.5 Hz), 7.56-7.53 (m, 2H), 7.36-7.32 (m, 2H), 7.27-7.22
(m, 12H), 6.37 (br, 1H), 5.03-5.01 (m, 4H), 4.82-4.81 (m, 1H), 4.51 (m, 1H), 4.28-4.26 (m, 2H), 4.18-
4.11 (m, 2H), 3.58 (m, 2H), 2.07 (m, 2H), 1.93-1.82 (m, 2H);-*C NMR (100 MHz, CDCl;) & 173.90,
168.05, 156.22, 143.87, 143.78, 141.27, 135.55, 128.64, 128.60, 128.08, 127.74, 127.15, 125.31, 119.97,
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69.88, 67.38, 59.76, 53.15, 47.33, 47.03, 28.76, 24.94; >'P NMR (162 MHz, CDCl;) § -1.52. HRMS
Caled for C3;H37N,00P [M+H]" 685.2315, found 685.2381

0
BnO_ I _OH
nOPO

Compound S9 (2.86 g, 4.18 mmol) was treated with sodium iodide (1.25 g, 8.35 mmol) in anhydrous
CH;CN (11.3 mL) for 11 h at room temperature. It was then concentrated under vacuo and precipitate
with Et,O gave the titled compound S10 (2.42 g, quant.) without further purification. The quality was
sufficient for SPPS.

'"H NMR (400 MHz, AcOH-ds) §7.78 (d, 2H, J = 7.4 Hz), 7.72-7.61 (m, 2H), 7.40-7.26 (m, 9H), 5.98-
4.93(m, 2H), 4.60-4.58 (m, 1H), 4.42-4.29 (m, 2H), 4.26-4.15 (m, 2H), 4.10-4.04(m, 1H), 3.78 (m, 1H),
2.30-2.25 (m, 1H), 2.10-2.00 (masked in AcOH peak); *C NMR (100 MHz, AcOH-d,) § 171.66, 159. 07,
145.69, 143.08, 139.16, 134.57, 133.98, 133.87, 130.75, 130.63, 130.16, 129.67, 129.56, 129.31, 128.93,
127.11, 127.06, 121.73, 69.65, 69.37, 66.66, 55.10, 49.46, 48.74, 30.56, 26.41; *'P NMR (162 MHz,
CDCl5) § -0.52. HRMS Caled for C3H3,N,OoP [M-H] 593.1689, found 593.1692

Synthesis of Fmoc-Gly(Hmb,Fmoc)-OH (Scheme S3)

Fmoc-Gly(Hmb,Fmoc)-OH was prepared as reported6 with comparable yields, and the purity was
confirmed by RP-HPLC (80-95% CH;CN/H,0 over 15 min) at a flow rate of 0.6 mL/min.

i el
CHO OH OH
e} OH OH OFmoc
HZN\)J\OH + a b
OMe OMe OMe

a) NaBH,, KOH, H,O/EtOH; b) Fmoc-Cl, H,O/dioxane.
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Synthesis of HMG Ala tri-phosphate Peptide S16 (Scheme S4)

OH HaPO3 o
HO
FmocHN ALVGSQKEPSEVPTPKRPRGRPKG oo + HaN KNKGAAKTRKTTTTPGRKPRGRPKKLEKEEEEGISQESSEEEQ})kOH

(0]
. [¢)
Peptide S11 Peptide $12

la

OH H,PO 10 H,PO
30 1z 3 62 o] 64 |2 3 Hmb(OAc) 1060
,
FmocHN [ALVGSQKEPSEVPTPKRPRGRPKG})LH KNKGAAKTRKTTTTPGRKPRGRPKKLEKEEEEL—;ISQESSEEEQJ)kOH

(o] (o]
Peptide S13
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OH H,PO H,PO.
39 ‘2 3 2F O3 Hmb(OAc) 106 lo)
FmocHN ALVGSQKEPSEVPTPKRPRGRPKG KNKGAAKTRKTTTTPGRKPRGRPKKLEKEEEE(JISQESSEEEQ% OH
[¢)

H,PO30

| a7
AcHN‘[SESSSKSSQPLASKQEKDGTEKRGRPRKQPP\/SPGj)kO ‘ ¢
t _CHO

Peptide S15

H,PO, H,PO
1°37°38 H2POs 62 63 Gl 106 9
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Peptide S16

a) Pyridine/AcOH (1/12, mol/mol), 9h; TFA/H,O/Triisopropylsilane(95/2.5/2.5, v/viv), 0.5 h, 38%. b) HoNNH,, 4 h; Et,NH/H,O/CH3CN, 2 h, 60%. c) Pyridine/AcOH (1/12, mol/mol), 7h;
TFA/H,O/Triisopropylsilane(95/2.5/2.5, viviv), 1 h, 43%.

1) Preparation of Peptide S12

The peptide was assembled according to general procedure. Fmoc-Thr(HPO;Bn)-Pro-OH dipeptide was
introduced with HATU/HOBt in DMF/NMP as indicated.' The incorporation of Fmoc-Gly(Hmb, Fmoc)-
OH was carried out under standard coupling protocols; the acylation of this backbone secondary amine
was performed in DMF/NMP(1/1, v/v) overnight as an optimized coupling condition.” Note that the
hydroxyl group on Hmb was always subjected to acylation during the subsequent couplings; yet it fell off
concomitantly once treated with piperidine/DMF (1/4, v/v) as Fmoc deblock solution. However, the N-
terminal Ser63 was an exception: while Boc-Ser(tBu)-OH was introduced normally, it required up to 11h
to be fully removed by the aforementioned piperidine/DMF (1/4, v/v) solution. After the hydroxyl group
was liberated in this way, it was further acylated by Ac,O/Et;N/DMAP in anhydrous CH,Cl,. The global
deprotection was performed as mentioned above for up to 4 h in the case of total removal of the benzyl
group on phosphate. Preparative HPLC purification (10-40% CH3;CN/H,O over 30 min) followed by
concentration under vacuo and lyophilization gave 74 mg of Peptide S12 out of 0.4 g of the resin (16%
yield based on resin loading).
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Peptide S12 was characterized under analytical condition (10-95% CH;CN/H,0 over 15 min) at a flow
rate of 0.6 mL/min. ESI calcd for C,14 H3z¢, Ng7 Og; Py [M-i-3H]3+ m/z=1734.21 [M-i-4H]4+ m/z=1300.91
[M+5H]’" m/z = 1040.92 [M+5H]’" m/z = 867.61, found: 1733.9; 1300.8; 1040.8; 907.4; 867.5.

2) Preparation of Peptide S11

After the fragment was assembled following the standard protocol, it was cleaved from the resin by a
cocktail of CH,CI,/TFE/AcOH (8/1/1, v/v/v). The solvent was removed under reduced pressure to give
the crude protected peptide.

The crude peptide (91.2 mg, 0.02 mmol) was then coupled with a, a-dimethoxy-salicylaldehyde (0.13 g,
0.79 mmol), PyBOP (0.10 g, 0.20 mmol) and DIEA (0.03 g, 0.22 mmol, 37.9 pL) in anhydrous CH,Cl,
(1.3 mL) at a concentration of 15 mM; after 10 h, treatment with TFA/phenol/H,O (90/5/5, v/v/v) for up
to 10-12 h allowed the complete removal of the benzyl group on the phosphate. TFA was removed under
a stream of condensed air. The crude product was triturated with cold diethyl ether and centrifuged and
the ether subsequently decanted. The obtained solid was purified via preparative HPLC (30-50%
CH;CN/H,0 over 30 min), followed by concentration under vacuo and lyophilization to give the titled
fragment Peptide S11 (21.1 mg, 35%) as a white powder.
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Peptide S11 was characterized under analytical condition (10-95% CH3;CN/H,0 over 15 min). ESI calcd
for C137 Ha1s N3g Og1 Py [M+2H]* m/z = 1540.28 [M+3H]* m/z = 1027.19 [M+4H]*" m/z = 770.65
[M+5H]’" m/z = 616.72, found: 1540.5; 1027.4; 770.8; 616.9.

3) Preparation of Peptide S15

After the fragment was assembled following the standard protocol, along which Fmoc-Ser(HPO3Bn)-Pro-
OH dipeptide was introduced with HATU/HOBt in DMF/NMP as indicated,’ it was acetylated at the N-
terminus by Ac,O/Et;N/DMAP in anhydrous CH,Cl,. It was then cleaved from the resin by a cocktail of
CH,Cl1,/TFE/AcOH (8/1/1, v/v/v). The solvent was removed under reduced pressure to give the crude
protected peptide.

The crude peptide (0.13 g, 0.02 mmol) was then coupled with a, a-dimethoxy-salicylaldehyde (60.9 mg,
0.36 mmol), PyBOP (47.1 mg, 0.09 mmol) and DIEA (12.9 mg, 0.10 mmol, 17.4 puL) in anhydrous
CH,CI, (1.2 mL) at a concentration of 15 mM; after 10 h, treatment with TFA/phenol/H,O (90/5/5, v/v/v)
for 3 h allowed the complete removal of the benzyl group on the phosphate. TFA was removed under a
stream of condensed air. The crude product was triturated with cold diethyl ether and centrifuged and the
ether subsequently decanted. The remaining solid was purified via preparative HPLC (10-50%
CH;CN/H,0 over 30 min), followed by concentration under vacuo and lyophilization to give the titled
fragment Peptide S15 (21.3 mg, 27%) as a white powder.
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Peptide S15 was characterized under analytical condition (10-95% CH3;CN/H,0 over 15 min). ESI calcd
for C17, Hag7 N57 Ogs Py [M+3H]*" m/z = 1398.03 [M+4H]"" m/z = 1048.78 [M+5H]"" m/z = 839.22
[M+6H]"" m/z = 699.52, found: 1398.3; 1048.6; 839.0; 699.2.

a) Synthesis of Peptide S13

18.7 mg of Peptide S11 (1.5 equiv.) and 21.0 mg of Peptide S12 (1.0 equiv.) were incubated in
pyridine/acetic acid (202 pL, 1/12 mole/mole) at a concentration of 10 mM at room temperature. The
reaction was monitored on a C18 analytical column with a gradient of 10-95% CH;CN/H,O containing
0.1% TFA over 15 min at a flow rate of 0.6 mL/min. After the completion of the reaction within 9 h, the
solvent was blown off under a stream of condensed air. The residue was then treated with
TFA/H,O/Triisopropylsilane (95/2.5/2.5, v/v/v). Preparative HPLC purification (10-50% CH;CN/H,O
containing 0.1% TFA over 30 min) followed by concentration at reduced pressure and lyophilization
afforded 12.4 mg (38% yield) of the titled Peptide S13 as a white powder. (Recovery of Peptide S11
17%; recovery of Peptide S12 24%).
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Peptide S13 ESI calcd for Cu Hs7o Nios O120 P, [M+5H]™ m/z = 1632.43 [M+6H]* m/z = 1360.53
[M+7H]" m/z = 1166.31 [M+8H]*" m/z = 1020.65 [M+9H]*" m/z = 907.35 [M+10H]""" m/z = 816.72
[M+11H]" m/z = 742.56 [M+12H]"*" m/z = 680.77, found: 1632.2; 1360.7; 1166.4; 1020.8; 907.4;
816.7; 742.6; 680.7.

b) Synthesis of Peptide S14

12.4 mg of Peptide S13 was treated with N,H, monohydrate (10 equiv.)8 in H,O at a concentration of 5
mM. The reaction was monitored on a C18 analytical column with a gradient of 10-95% CH;CN/H,0
containing 0.1% TFA over 15 min at a flow rate of 0.6 mL/min. After the reaction reached completion
within 4 h, 10% Et,NH solution in CH;CN/H,0 (1/1, v/v) was added there,g rendering the peptide at a
concentration of 2.5 mM. After incubation for another 2 h at room temperature, the reaction was
quenched with 1% aqueous TFA. Preparative HPLC purification (10-50% CH3;CN/H,O containing 0.1%
TFA over 30 min) followed by concentration at reduced pressure and lyophilization afforded 7.1 mg
(60% yield) of Peptide S14 as a white powder.
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Ac removal by NH,: ESI caled for Csu Hsgs Nigs O110 Py [M+5H] " m/z = 1624.03 [M+6H]* m/z =
1353.53 [M+7H]" m/z = 1160.31 [M+8H]*" m/z = 1015.40 [M+9H]’" m/z = 902.69 [M+10H]""" m/z =
812.52 [M+11H]""" m/z = 738.74, found: 1623.8; 1353.4; 1160.3; 1015.4; 902.7; 812.5; 738.7.
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Peptide S14 /n situ Fmoc removal: ESI calcd for Cs,7 Hssg Nigs O117 P2 [M+4H]" m/z = 1974.27
[M+5H] ' m/z = 1579.62 [M+6H]* m/z = 1316.51 [M+7H]"" m/z = 1128.59 [M+8H]*" m/z = 987.64
[M+9H]"" m/z = 878.01 [M+10H]""" m/z = 790.31 [M+11H]'"" m/z = 718.56 [M+12H]"*" m/z = 658.76,
found: 1974.8; 1579.3; 1316.6; 1128.6; 987.7; 878.1; 790.3; 718.6; 658.9.

¢) Synthesis of Peptide S16
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7.7 mg of Peptide S15 (2.0 equiv.) and 7.1 mg of Peptide S14 (1.0 equiv.) were incubated in
pyridine/acetic acid (44.9 pL, 1/12 mole/mole) at a concentration of 20 mM at room temperature. The
reaction was monitored on a C4 analytical column with a gradient of 10-50% CH3;CN/H,O containing
0.1% TFA over 15 min at a flow rate of 0.6 mL/min. After the completion of the reaction within 7 h, the
solvent was blown off under a stream of condensed air. The residue was then treated with TFA/H,O/TIPS
(95/2.5/2.5, v/v/v) for up to 1 h to allow complete deprotection of Hmb which rendered native Gly96
concomitantly, as analyzed on a C4 analytical column with a gradient of 10-50% CH;CN/H,O containing
0.1% TFA over 15 min at a flow rate of 0.6 mL/min. Preparative HPLC purification (10-40%
CH3CN/H,0 over 30 min) followed by concentration at reduced pressure and lyophilization afforded 4.6
mg (43% yield) of Peptide 16 as a white powder.
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Characterization of synthetic Peptide S16. The analysis is run on a C18 column with a gradient of 5-95%

CH;3CN/H,0 containing 0.1% TFA over 15 min at a flow rate of 0.6 mL/min.
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[M+8H]*" m/z = 1479.26 [M+9H]*" m/z = 1315.01 [M+10H]""" m/z = 1183.61 [M+11H]"" m/z =
1076.10 [M+12H]"*" m/z = 986.51 [M+13H]"*" m/z = 910.70 [M+14H]"*" m/z = 845.72 [M+15H]"" m/z
=789.41 [M+16H]"*" m/z = 740.13 [M+17H]'"" m/z = 696.66, [M+18H]"*" m/z = 658.01, [M+19H]"""
m/z = 623.43 found: 1972.2; 1690.4; 1479.1; 1315.1; 1183.7; 1076.3; 986.5; 910.7; 845.8; 789.3; 740.2;
696.9; 657.3; 622.9.

Synthesis of Peptide S22 (Scheme S5)
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Peptide S22

a) Pyridine/AcOH (1/12, mol/mol), 9h; TFA/H,O/Triisopropylsilane(95/2.5/2.5, v/viv), 0.5 h, 45%. b) HoNNH,, 4 h; Et,NH/H,0/CH3CN, 2 h, 57%. c) Pyridine/AcOH (1/12, mol/mol), 7h;
TFA/H,O/Triisopropylsilane(95/2.5/2.5, v/vIv), 1 h, 57%.

1) Preparation of Peptide S18

The peptide was assembled according to general procedure. The incorporation of Fmoc-Gly(Hmb, Fmoc)-
OH was carried out under standard coupling protocols; the acylation of this backbone secondary amine
was performed in DMF/NMP(1/1, v/v) overnight as an optimized coupling condition.” Note that the
hydroxyl group on Hmb were always subjected to acylation during the subsequent couplings; yet it fell
off concomitantly once treated with piperidine/DMF (1/4, v/v) as Fmoc deblock solution. However, the
N-terminal Ser63 was an exception: while Boc-Ser(tBu)-OH was introduced normally, it required up to
11h to be fully removed by the aforementioned piperidine/DMF (1/4, v/v) solution. After the hydroxyl
group was liberated in this way, it was further acylated by Ac,O/Et;N/DMAP in anhydrous CH,Cl,. The
global deprotection was performed as mentioned above for up to 4 h in the case of total removal of the
benzyl group on phosphate. Preparative HPLC purification (10-40% CH;CN/H,O over 30 min) followed
by concentration under vacuo and lyophilization gave 192 mg of the fragment Peptide S18 out of 1 g of
the resin (19% yield based on resin loading).
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Peptide S18 was characterized under analytical condition (10-95% CH3;CN/H,0 over 15 min). ESI calcd
for Cy14 Hygo Ng7 O7s [M+3H] *" m/z = 1707.55 [M+4H] *" m/z = 1280.92 [M+5H] > m/z = 1024.93,
[M+6H] ¢ m/z = 854.28 [M+7H] 7" m/z = 732.38 [M+8H] * m/z = 640.96, found: 1707.7; 1280.9;
1025.0; 854.3; 732.4; 640.9.

2) Preparation of Peptide S17

After the peptide fragment was assembled following the standard protocol, it was cleaved from the resin
by a cocktail of CH,CL,/TFE/AcOH (8/1/1, v/v/v). The solvent was removed under reduced pressure to
give the crude protected peptide.

The crude peptide (95.2 mg, 0.02 mmol) was then coupled with a, a-dimethoxy-salicylaldehyde (71.2 mg,
0.42 mmol), PyBOP (55.1 mg, 0.11 mmol) and DIEA (15.0 mg, 0.12 mmol, 20.3 pL) in anhydrous
CH,CI, (1.4 mL) at a concentration of 15 mM; after 10 h, it was treated with TFA/phenol/H,O (90/5/5,
v/v/v) for 2-3 h. TFA was removed under a stream of condensed air. The crude product was triturated
with cold diethyl ether and centrifuged and the ether subsequently decanted. The remaining solid was
purified via preparative HPLC (30-50% CH3;CN/H,O over 30 min), followed by concentration under
vacuo and lyophilization to give the titled fragment Peptide S17 (22.9 mg, 36%) as a white
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Peptide S17 Preparative HPLC purification (30-50% CH3;CN/H,0O over 30 min) followed by
concentration under vacuo and lyophilization; characterized under analytical condition (10-95%
CH;CN/H,0 over 15 min). ESI caled for C37 Hyjs Nag Oss [M+2H] > m/z = 1500.30 [M+3H] *" m/z =
1000.54 [M+4H] ** m/z = 750.65 [M+5H] > m/z = 600.72, found: 1500.3; 1000.7; 750.8; 600.8.

3) Preparation of Peptide S21

After the fragment was assembled following the standard protocol, it was acetylated at the N-terminus by
Ac,O/Et;N/DMAP in anhydrous CH,Cl,. It was then cleaved from the resin by a cocktail of
CH,Cl1,/TFE/AcOH (8/1/1, v/v/v). The solvent was removed under reduced pressure to give the crude
protected peptide.

The crude peptide (0.18 g, 0.026 mmol) was further coupled with a, a-dimethoxy-salicylaldehyde (86.5
mg, 0.52 mmol), PyBOP (66.9 mg, 0.13 mmol) and DIEA (18.3 mg, 0.40 mmol, 24.6 puL) in anhydrous
CH,CI, (1.7 mL) at a concentration of 15 mM; after 10 h, it was treated with TFA/phenol/H,O (90/5/5,
v/v/v) for 2-3 h. TFA was removed under a stream of condensed air. The crude product was triturated
with cold diethyl ether and centrifuged and the ether subsequently decanted. The remaining solid was
purified via preparative HPLC (10-50% CH3;CN/H,O over 30 min), followed by concentration under
vacuo and lyophilization to give the titled fragment Peptide S21 (17.5 mg, 17%) as a white powder.
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Peptide S21 was characterized under analytical condition (10-95% CH3;CN/H,0 over 15 min). ESI calcd

for C17, Hags Ns7 Ogo [M+3H]' m/z = 1371.38 [M+4H]* m/z = 1028.78 [M+5H]>" m/z = 823.23

[M+6H]"" m/z = 686.19 [M+7H]"" m/z = 588.31, found: 1371.0; 1028.6; 823.0; 685.9.

a) Synthesis of Peptide S19

27.2 mg of Peptide S17 (1.5 equiv.) and 30.7 mg of Peptide S18 (1.0 equiv.) were incubated for serine
ligation as described before. The reaction was monitored on a C18 analytical column with a gradient of
10-95% CH;CN/H,0 containing 0.1% TFA over 15 min at a flow rate of 0.6 mL/min. After the
completion of the reaction within 9 h, the solvent was blown off under a stream of condensed air. The
residue was then treated with TFA/H,O/TIPS (95/2.5/2.5, v/v/v). Preparative HPLC purification (10-50%
CH3CN/H,0 over 30 min) followed by concentration at reduced pressure and lyophilization afforded 21.3
mg (45% yield) of Peptide S19 as a white powder. (Recovery of Peptide S18 8%).
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Peptide S19 ESI calcd for Csus Hsgs Nyos O114 [M+5H]Y m/z = 1600.45 [M+6H]®" m/z = 1333.87
[M+7H]" m/z = 1143.46 [M+8H]*" m/z = 1000.66 [M+9H]’" m/z = 889.58 [M+10H]""" m/z = 800.73
[M+11H]""" m/z = 728.02, found: 1600.6; 1333.9; 1143.5; 1000.7; 889.7; 800.7; 728.0.

b) Synthesis of Peptide S20

13.0 mg of Peptide S19 was treated with N,H4 monohydrate (10 equiv.)8 in H,O at a concentration of 5
mM. The reaction was monitored on a C18 analytical column with a gradient of 10-95% CH;CN/H,0
containing 0.1% TFA over 15 min at a flow rate of 0.6 mL/min. After the reaction reached completion
within 4-5 h, 10% Et,NH solution in CH;CN/H,O (1/1, v/v) was added there,’ rendering the peptide at a
concentration of 2.5 mM. After incubation for another 2 h at room temperature, the reaction was
quenched with 1% aqueous TFA. Preparative HPLC purification (10-50% CH;CN/H,O over 30 min)
followed by concentration at reduced pressure and lyophilization afforded 7.1 mg (57% yield) of Peptide
S20 as a white powder.
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Ac removal by N,H,4: ESI calcd for Csp7 Hsse Nigs Oq11 [M-i-4H]4+ m/z = 1989.80 [M-i-SH]5+ m/z=1592.04
[M+6H]6+ m/z=1326.87 [M+7H]7+ m/z=1137.46 [M+8H]8+ m/z = 995.40 [M+9H]9+ m/z = 884.92
[M+10H]10+ m/z = 796.53, found: 1989.6; 1591.8; 1326.9; 1137.4; 995.4; 884.9; 796.5.
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Peptide S20 /n situ Fmoc removal: ESI calced for Csp7 Hsss Nigs O [M+4H]* m/z = 1934.29 [M+5H]>"
m/z = 1547.63 [M+6H]*" m/z = 1289.86 [M+7H]"" m/z = 1105.74 [M+8H]*" m/z = 967.65 [M+9H]"" m/z
= 860.24 [M+10H]""" m/z = 774.32 [M+11H]""" m/z = 704.02, found: 1933.9; 1547.4; 1290.2; 1105.7;
967.6; 860.3; 774.4; 704.1.

¢) Synthesis of Peptide S22

3.1 mg of Peptide S21 (2.0 equiv.) and 2.9 mg of Peptide S20 (1.0 equiv.) were incubated in
pyridine/acetic acid (18.6 pL, 1/12 mole/mole) at a concentration of 20 mM at room temperature. The
reaction was monitored on a C4 analytical column at a flow rate of 0.6 mL/min. After the completion of
the reaction within 5 h, the solvent was blown off under a stream of condensed air. The residue was then
treated with TFA/H,O/TIPS (95/2.5/2.5, v/v/v) for up to 1 h to allow complete deprotection of Hmb
which rendered native Gly96 concomitantly. Preparative HPLC purification (10-40% CH3;CN/H,O over
30 min) followed by concentration at reduced pressure and lyophilization afforded 2.5 mg (57% yield) of
Peptide S22 as a white powder.
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Characterization of synthetic Peptide S22. The analysis is run on a C18 column with a gradient of 5-95%

CH;3CN/H;0 containing 0.1% TFA over 15 min at a flow rate of 0.6 mL/min.
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Peptide S22 ESI calcd for Cys4 Hgo7 Nig2 O167 [M+6H]® m/z = 1932.03 [M+7H]"" m/z = 1656.17
[M+8H]*" m/z = 1449.27 [M+9H]*" m/z = 1288.35 [M+10H]""" m/z = 1159.62 [M+11H]"" m/z =
1054.29 [M+12H]"*" m/z = 966.52 [M+13H]"*" m/z = 892.25 [M+14H]"*" m/z = 828.59 [M+15H]"" m/z
=773.42 [M+16H]'*" m/z = 725.14 [M+17H]""" m/z =682.54 [M+18H]"*" m/z =644.48 [M+19H]"" m/z
=610.86, found: 1932.2; 1656.1; 1449.4; 1288.3; 1159.6; 1054.4; 966.7; 892.3; 828.7; 773.3; 725.1;
682.6; 644.8; 611.1.

Synthesis of Peptide S23 (Scheme S6)

OH o
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FmocHN ALVGSQKEPSEVPTPKRPRGRPKG})k
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) cHo I
Peptide S17 Peptide S18
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Peptide $23
a) Pyridine/AcOH (1/12, mol/mol), 9h; TFA/H,O/Triisopropylsilane(95/2.5/2.5, viviv), 0.5 h, 45%. b) HoNNH,, 4 h; Et,NH/H,O/CH3CN, 2 h, 57%. c) Pyridine/AcOH (1/12, mol/mol), 7h;
TFA/H,O/Triisopropylsilane(95/2.5/2.5, vIviv), 1 h, 45%.

Preparation of Peptide S15 was indicated in Scheme S4. Preparation of the fragment Peptide S20 was
indicated in Scheme S5.

2.3 mg of Peptide S15 (2.0 equiv.) and 2.1 mg of Peptide S20 (1.0 equiv.) were incubated in
pyridine/acetic acid (13.4 pL, 1/12 mole/mole) at a concentration of 20 mM at room temperature. The
reaction was monitored on a C4 analytical column with a gradient of 10-50% CH3;CN/H,O containing
0.1% TFA over 15 min at a flow rate of 0.6 mL/min. After the completion of the reaction within 5 h, the
solvent was blown off under a stream of condensed air. The residue was then treated with TFA/H,O/TIPS
(95/2.5/2.5, v/v/v) for up to 1 h to allow complete deprotection of Hmb which rendered native Gly96
concomitantly. Preparative HPLC purification (10-40% CH3;CN/H,0 containing 0.1% TFA over 30 min)
followed by concentration at reduced pressure and lyophilization afforded 1.5 mg (45% yield) of Peptide
S23 as a white powder.
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Characterization of synthetic Peptide S23. The analysis is run on a C18 column with a gradient of 5-95%

CH;CN/H,0 containing 0.1% TFA over 15 min at a flow rate of 0.6 mL/min.
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Peptide S23 ESI-calcd for C4g4 ngg N162 0170 P [M+6H]m m/z = 1945.36 [M+7H] ~ m/z =1667.59

[M+8H]*" m/z = 1459.27 [M+9H]*" m/z = 1297.24 [M+10H]"" m/z = 1167.62 [M+11H]"" m/z =
1061.56 [M+12H]"*" m/z = 973.18 [M+13H]"" m/z = 898.40 [M+14H]"*" m/z = 834.30 [M+15H]

15+
m/z

=778.75 [M+16H]'*" m/z = 730.14 [M+17H]'"" m/z = 687.25 [M+18H]"*" m/z = 649.12 found: 1945.4;

1667.4; 1459.0; 1297.4; 1167.7; 1061.7; 973.2; 898.5; 834.4; 778.8; 730.1; 687.4; 648.1.

Synthesis of Peptide S26 (Scheme S7)
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Peptide S24
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o

Peptide 525

o
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AcHN4[3ESSSKSSQPLASKQEKDGTEKRGRPRKQPPVSPG o c
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Peptide S21 ©/

(o]

37 38 H2PO4 62 63 106
AcHN‘[SESSSKSSQPLASKQEKDGTEKRGRPRKQPPVSPG}—EI’AL\/GSQKEPSE\/PTPKRPRGRPKGHSKNKGAAKTRKTTTTPGRKPRGRPKKLEKEEEEGISQESSEEEQJ)k

Peptide S26

a) Pyridine/AcOH (1/12, mol/mol), 9h; TFA/H,O/Triisopropylsilane(95/2.5/2.5, viviv), 0.5 h, 45%. b) HoNNH,, 4 h; Et,NH/H,O/CH3CN, 2 h, 57%. c) Pyridine/AcOH (1/12, mol/mol), 7h;
TFA/H,O/Triisopropylsilane(95/2.5/2.5, v/vIv), 1 h, 48%.

Peptide fragments are prepared as indicated above. (See Scheme S4 for Peptide S11; Scheme S5 for
Peptide S18 and Peptide S21.)

a) Synthesis of Peptide S24

16.5 mg of Peptide S11 (1.5 equiv.) and 18.5 mg of Peptide S18 (1.0 equiv.) were incubated in
pyridine/acetic acid (178 pL, 1/12 mole/mole) at a concentration of 10 mM at room temperature. The
reaction was monitored on a C18 analytical column with a gradient of 10-95% CH;CN/H,O containing
0.1% TFA over 15 min at a flow rate of 0.6 mL/min. After the completion of the reaction within 8 h, the
solvent was blown off under a stream of condensed air. The residue was then treated with TFA/H,O/TIPS
(95/2.5/2.5, v/v/v). Preparative HPLC purification (10-50% CH;CN/H,O containing 0.1% TFA over 30
min) followed by concentration at reduced pressure and lyophilization afforded 13.1 mg (45% yield) of
Peptide S24 as a white powder.
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Combined -5-99-@26.70 - W3100 1: MS Scan 1: 400.00-2000.00 ES+, Certraid, Cv=30
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Peptide S24 ESI calcd for Cau Hsgo N1os O117 P [M+5H]™ m/z = 1616.44 [M+6H]*" m/z = 1347.20
[M+7H]" m/z = 1154.89 [M+8H]*" m/z = 1010.65 [M+9H]*" m/z = 898.47 [M+10H]""" m/z = 808.72
[M+11H]"" m/z = 735.29 found: 1616.5; 1347.5; 1155.1; 1010.9; 898.7; 808.8; 735.5.

b) Synthesis of Peptide S25

10.7 mg of Peptide S24 was treated with N,H4 monohydrate (10 equiv.)8 in H,O at a concentration of 5
mM. The reaction was monitored on a C18 analytical column with a gradient of 10-95% CH;CN/H,0
containing 0.1% TFA over 15 min at a flow rate of 0.6 mL/min. After the reaction reached completion
within 4-5 h, 10% Et,NH solution in CH;CN/H,O (1/1, v/v) was added there,9 rendering the peptide at a
concentration of 2.5 mM. After incubation for another 2 h at room temperature, the reaction was
quenched with 1% aqueous TFA. Preparative HPLC purification (10-50% CH3;CN/H,O containing 0.1%
TFA over 30 min) followed by concentration at reduced pressure and lyophilization afforded 5.9 mg
(57% yield) of Peptide S25 as a white powder.
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Combined -5-127-1 - W3100 1: MS Scan 1: 400.00-2000.00 ES+, Centroid, Cv=30
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Ac removal by NyHy: ESI caled for Csu Hsgr Nyos O116P [M+5H]™ m/z = 1608.04 [M+6H]*" m/z =
1340.20 [M+7H]”" m/z = 1148.89 [M+8H]*" m/z = 1005.40 [M+9H]"" m/z = 893.80, found: 1608.0;

1340.5;

1149.1; 1005.6; 893.8.
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Combined -5-92-rev.2 check - W3100 1: MS Scan 1: 400.00-2000.00 ES+, Centroid, Cv=30
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Peptide S25 In situ Fmoc removal: ESI calcd for for Cs33 Hssy Njgs O114 P [M+5H]™ m/z = 1563.62
[M+6H]"" m/z = 1303.19 [M+7H]"" m/z = 1117.16 [M+8H]*" m/z = 977.64 [M+9H]*" m/z = 869.13
[M+10H]""" m/z = 782.32 [M+11H]""" m/z = 711.29, [M+12H]"*" m/z = 652.10 found: 1563.7; 1030.2;
1117.3; 977.7; 869.2; 782.4; 711.4; 652.2.

¢) Synthesis of Peptide S26

2.2 mg of Peptide S21 (2.0 equiv.) and 2.0 mg of Peptide S25 (1.0 equiv.) were incubated in
pyridine/acetic acid (13.0 pL, 1/12 mole/mole) at a concentration of 20 mM at room temperature. The
reaction was monitored on a C4 analytical column with a variety gradient CH;CN/H,O containing 0.1%
TFA over 15 min at a flow rate of 0.6 mL/min, among which 10-40% was the best choice. After the
completion of the reaction within 2.5 h, the solvent was blown off under a stream of condensed air. The
residue was then treated with TFA/H,O/TIPS (95/2.5/2.5, v/v/v) for up to 1 h to allow fully deprotection
of Hmb which rendered native Gly96 concomitantly, as analyzed on a C4 analytical column with a
gradient of 10-40% CH3;CN/H,O containing 0.1% TFA over 15 min at a flow rate of 0.6 mL/min.
Preparative HPLC purification (10-40% CH;CN/H,O containing 0.1% TFA over 30 min) followed by
concentration at reduced pressure and lyophilization afforded 1.5 mg (48% yield) of Peptide S26 as a
white powder.
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Characterization of synthetic Peptide S26. The analysis is run on a C18 column with a gradient of 5-95%
CH;CN/H,0 containing 0.1% TFA over 15 min at a flow rate of 0.6 mL/min.
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Combined -6-176@17.75down, 12 - W3100 1: MS Scan 1: 400.00-2000.00 ES+, Cortinuum, Cv=30
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Peptide S26 ESI calcd for C4g4 ngg N162 0170 P [M+6H]m m/z=1945.36 [M+7H] "m/z=1667.59
[M+8H]* m/z = 1459.27 [M+9H]*" m/z = 1297.24 [M+10H]""" m/z = 1167.62 [M+11H]"" m/z =

1061.56 [M+12H]"*" m/z = 973.18 [M+13H]"" m/z = 898.40 [M+14H]"*" m/z = 834.30 [M+15H]"" m/z
=778.75 [M+16H]'*" m/z = 730.14 [M+17H]'"" m/z = 687.25 [M+18H]"*" m/z = 649.12 [M+19H]"" m/z
=615.01 found: 1945.1; 1667.7; 1459.6; 1297.4; 1167.3; 1061.7; 973.4; 898.4; 834.4; 778.8; 730.2; 687.4;
649.1; 615.1.

| 526 15E:t1vE\
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Synthesis of Peptide S29 (Scheme S8)

Peptide fragments are prepared as indicated above. (See Scheme S4 for Peptide S12; Scheme S5 for
Peptide S17 and Peptide S21.)
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Peptide S29

a) Pyridine/AcOH (1/12, mol/mol), 9h; TFA/H,O/Triisopropylsilane(95/2.5/2.5, viviv), 0.5 h, 40%. b) HoNNH,, 4 h; Et,NH/H,O/CH3CN, 2 h, 59%. c) Pyridine/AcOH (1/12, mol/mol), 7h;
TFA/H,O/Triisopropylsilane(95/2.5/2.5, vIviv), 1 h, 33%.

a) Synthesis of Peptide S27

14.9 mg of Peptide S17 (1.5 equiv.) and 17.0 mg of Peptide S12 (1.0 equiv.) were incubated in
pyridine/acetic acid (163 pL, 1/12 mole/mole) at a concentration of 10 mM at room temperature. The
reaction was monitored on a C18 analytical column with a gradient of 10-95% CH3;CN/H,O containing
0.1% TFA over 15 min at a flow rate of 0.6 mL/min. After the completion of the reaction within 8 h, the
solvent was blown off under a stream of condensed air. The residue was then treated with TFA/H,O/TIPS
(95/2.5/2.5, v/v/v). Preparative HPLC purification (10-50% CH;CN/H,O containing 0.1% TFA over 30
min) followed by concentration at reduced pressure and lyophilization afforded 10.6 mg (40% yield) of
Peptide S27 as a white powder (Recovery of Peptide S1716%; recovery of Peptide S12 19%).
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Peptide S27 ESI calcd for Csu Hsgo Nygs O117 P [M+5H]’ " m/z = 1616.44 [M+6H]"" m/z = 1347.20
[M+7H]"" m/z = 1154.89 [M+8H]*" m/z = 1010.65 [M+9H]’" m/z = 898.47 [M+10H]'"" m/z = 808.72
found: 1616.4; 1347.2; 1155.1; 1010.7; 898.6; 808.8.

b) Synthesis of Peptide S28

9.8 mg of Peptide S27 was treated with N,H, monohydrate (10 equiv.)® in H,O at a concentration of 5
mM. The reaction was monitored on a C18 analytical column with a gradient of 10-95% CH;CN/H,0
containing 0.1% TFA over 15 min at a flow rate of 0.6 mL/min. After the reaction reached completion
within 4-5 h, 10% Et,NH solution in CH;CN/H,O (1/1, v/v) was added there,’ rendering the peptide at a
concentration of 2.5 mM. After incubation for another 2 h at room temperature, the reaction was
quenched with 1% aqueous TFA. Preparative HPLC purification (10-50% CH3;CN/H,O containing 0.1%
TFA over 30 min) followed by concentration at reduced pressure and lyophilization afforded 5.6 mg
(59% yield) of Peptide S28 as a white powder.
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Combined -5-93-2genuine - W3100 1: MS Scan 1: 400.00-2000.00 ES+, Centroid, Cv=30
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Peptide S28 Ac removal and In situ Fmoc removal: ESI calcd for Cs33 Hss7 Nigs Oy P [M+5H] ' m/z =
1563.62 [M+6H]*" m/z = 1303.19 [M+7H]" m/z = 1117.16 [M+8H]*" m/z = 977.64 [M+9H]"" m/z =
869.13 [M+10H]""" m/z = 782.32 [M+11H]""" m/z = 711.29, [M+12H]"*" m/z = 652.10 found: 1563.8;
1303.5; 1117.4; 977.8; 869.3; 782.5; 711.5; 652.2.

¢) Synthesis of Peptide 29

2.9 mg of Peptide S21 (2.0 equiv.) and 2.8 mg of Peptide S28 (1.0 equiv.) were incubated in
pyridine/acetic acid (45.9 pL, 1/12 mole/mole) at a concentration of 20 mM at room temperature. The
reaction was monitored on a C4 analytical column with a variety gradient CH;CN/H,O over 15 min at a
flow rate of 0.6 mL/min, among which 10-50% was the best choice. After the completion of the reaction
within 5 h, the solvent was blown off under a stream of condensed air. The residue was then treated with
TFA/H,O/TIPS (95/2.5/2.5, v/v/v) for up to 1 h to allow complete deprotection of Hmb which rendered
native Gly96 concomitantly. Preparative HPLC purification (10-40% CH3;CN/H,O over 30 min) followed
by concentration at reduced pressure and lyophilization afforded 1.3 mg (33% yield) of Peptide S29 as a
white powder.
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Characterization of synthetic Peptide S29. The analysis is run on a C18 column with a gradient of 5-95%
CH;CN/H,0 containing 0.1% TFA over 15 min at a flow rate of 0.6 mL/min.
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Peptide S29 ESI calcd for Cags Hyos Nigy O170 P [M+6H]® m/z = 1945.36 [M+7H]” m/z = 1667.59
[M+8H]*" m/z = 1459.27 [M+9H]*" m/z = 1297.24 [M+10H]""" m/z = 1167.62 [M+11H]"" m/z =
1061.56 [M+12H]"*" m/z = 973.18 [M+13H]"*" m/z = 898.40 [M+14H]"*" m/z = 834.30 [M+15H]"" m/z
=778.75 [M+16H]'*" m/z = 730.14, [M+17H]'" m/z = 687.25 [M+18H]"*" m/z = 649.12 found: 1945.8;
1667.4; 1459.5; 1297.4; 1167.8; 1061.8; 973.4; 898.7; 834.2; 778.9; 730.1; 687.4; 649.4.

Synthesis of Peptide S31 (Scheme S9)

w.] o
_SHN W\‘)kosn NN OBn NN OH

- o N oA NHFmoc H NHF
Pbf = [SNe) NHFmoc moc
$30

a) (CH3),NH,Cl, EDCI, CH,Cl,, 5min; b) Ho/Pd-C, NH,4Ac, MeOH, 2-3h.
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lb
OH HO Hmb(OA
39 62 § 64 mb(OAc) 106 ©
HoN [ALVGSQKEPSEVPTPKRPRGRPKGJ)LH KNKGAAKTRKTTTTPGRKPRGRPKKLEKEEEEéISQESSEEEQJ)kOH
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Peptide S20

Me, (0]
1 | 37
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CHO ¢
Peptide S31

Me,

(o}

1 | 37 38 62 63 1oe)k
AcHN{SESSSKSSQPLASKQEKDGTEKRGRPRKQPPVSpGHTALVGSQKEPSEVPTPKRPRGRPKG}_iSKNKGAAKTRKTTTTPGRKPRGRPKKLEKEEEEGISQESSEEEQ] OH

Peptide $32

a) Pyridine/AcOH (1/12, mol/mol), 9h; TFA/H,O/Triisopropylsilane(95/2.5/2.5, viviv), 0.5 h, 45%. b) H,NNH,, 4 h; Et,NH/H,0/CH3CN, 2 h, 57%. c) Pyridine/AcOH (1/12, mol/mol), 7h;
TFA/H,O/Triisopropylsilane(95/2.5/2.5, viviv), 1 h, 53%.

The asymmetrically di-methylated building block Fmoc-Arg(Me,, Pbf)-OH S30 was prepared
accordingly6’7 and characterized as white foamy solid. '"H NMR (400 MHz, CDCl3) & 9.66 (br s, 1H), 7.72
(d,2H, J=17.6 Hz), 7.59 (t, 2H, J= 8.2 Hz), 7.34 (t, 2H, J = 7.4 Hz), 7.25-7.20 (m, 2H), 6.53 (br t, 1H, J
=5.6 Hz), 6.13 (d, 1H, J=7.8 Hz) 4.37-4.31 (m, 3H), 4.17 (t, 1H, J= 7.2 Hz), 3.22-3.10 (m, 2H), 2.89 (s,
2H), 2.86 (s, 6H), 2.58 (s, 3H), 2.50 (s, 3H), 2.06 (s, 3H), 2.04-1.92 (m, 1 H), 1.92-1.80 (m, 1H), 1.70 (br,
2H), 1.42 (s, 6H); °C NMR (100 MHz, CDCl3) 8 175.07, 160.59, 158.87, 156.66, 143.99, 143.81, 141.30,
138.50, 132.89, 132.48, 127.75, 127.18, 125.41, 124.97, 124.75, 119.97, 117.58, 86.54, 67.29, 53.60,
47.16,45.32,43.19, 39.46, 29.78, 29.16, 28.61, 26.41, 19.38, 18.21, 12.50 m/z Calc. for C,3H,7N304
[M+H]" 677.3, found 677.4.

1) Peptide fragments Peptide S20 was prepared as described in Scheme S5.
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2) Peptide S31 was prepared and characterized as follows.

Fmoc-Arg(Me,, Pbf)-OH was introduced following the standard protocol; N-terminal acetylation was
achieved by Ac,O/Et;N/DMAP in anhydrous CH,ClL,. It was then cleaved from the resin by a cocktail of
CH,Cl1,/TFE/AcOH (8/1/1, v/v/v). The solvent was removed under reduced pressure to give the crude
protected peptide.

The crude peptide (0.13 g, 0.02 mmol) was then coupled with a, a-dimethoxy-salicylaldehyde (59.0 mg,
0.35 mmol), PyBOP (45.6 mg, 0.09 mmol) and DIEA (12.5 mg, 0.10 mmol, 16.8 uL) in anhydrous
CH,CI, (1.2 mL) at a concentration of 15 mM; after 10 h, treatment with TFA/phenol/H,O (90/5/5, v/v/v)
for 3 h allowed the complete removal of the benzyl group on the phosphate. TFA was removed under a
stream of condensed air. The crude product was triturated with cold diethyl ether and centrifuged and the
ether subsequently decanted. The obtained solid was purified via preparative HPLC (10-50%
CH;CN/H,0 over 30 min), followed by concentration under vacuo and lyophilization to give the titled
fragment Peptide S31 (8.6 mg, 12%) as a white powder.

» ol Peptide S31
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Peptide S31 Preparative HPLC purification (10-50% CH3;CN/H,0 over 30 min) followed by
concentration under vacuo and lyophilization; characterized under analytical condition (10-95%
CH;CN/H,0 over 15 min). ESI calcd for Ci74 Haoo Ns7 Ogo [M+3H] ** m/z = 1380.72 [M+4H] *' m/z =
1035.79 [M+5H] *"m/z = 828.83 [M+6H] " m/z = 690.86, found: 1380.4; 1035.6; 828.7; 690.7.

¢) Synthesis of Peptide S32
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7.6 mg of Peptide S31 (2.0 equiv.) and 7.1 mg of Peptide S20 (1.0 equiv.) were incubated in
pyridine/acetic acid (45.9 pL, 1/12 mole/mole) at a concentration of 20 mM at room temperature. The
reaction was monitored on a C4 analytical column column with a variety gradient CH;CN/H,O over 15
min at a flow rate of 0.6 mL/min, among which 30-70% was the best choice. After the completion of the
reaction within 5 h, the solvent was blown off under a stream of condensed air. The residue was then
treated with TFA/H,O/TIPS (95/2.5/2.5, v/v/v) for up to 1 h to allow fully deprotection of Hmb which
rendered native Gly96 concomitantly, as analyzed on a C4 analytical column with a gradient 20-40%
CH;CN/H,0 over 15 min at a flow rate of 0.6 mL/min. Preparative HPLC purification (10-40%
CH;CN/H,0 over 30 min) followed by concentration at reduced pressure and lyophilization afforded 5.6

mg (53% yield) of Peptide S32 as a white powder.
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Characterization of synthetic Peptide S32. The analysis is run on a C18 column with a gradient of 5-95%

CH;CN/H,0 containing 0.1% TFA over 15 min at a flow rate of 0.6 mL/min.
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Peptide S32 ESI calcd for Cuss Hss; Nig2 O167 [M+6H]® m/z = 1936.70 [M+7H]"" m/z = 1660.17
[M+8H]* m/z = 1452.78 [M+9H]*" m/z = 1291.47 [M+10H]""" m/z = 1162.42 [M+11H]"" m/z =
1056.84 [M+12H]"*" m/z = 968.85 [M+13H]"" m/z = 894.40 [M+14H]"*" m/z = 830.59 [M+15H]"" m/z
=775.28 [M+16H]'*" m/z = 726.89 [M+17H]""" m/z = 684.19 [M+18H]"*" m/z = 646.24, found: 1936.1;
1659.7; 1452.7; 1291.7; 1162.3; 1056.9; 968.9; 894.3; 830.6; 775.1; 726.8; 684.2; 646.3.

Synthesis of Peptide S34 (Scheme S10)
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o

Peptide S34

a) Pyridine/AcOH (1/12, mol/mol), 9h; TFA/H,O/Triisopropylsilane(95/2.5/2.5, v/vIv), 0.5 h, 45%. b) H,NNH,, 4 h; Et;NH/H,O/CH3CN, 2 h, 57%. c) Pyridine/AcOH (1/12, mol/mol), 6h;
TFA/H,OfTriisopropylsilane(95/2.5/2.5, viviv), 1 h, 57%.

1) Peptide fragments Peptide S20 was prepared as described in Scheme S6.
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2) Peptide S33 was prepared and characterized as follows.

N-terminal biotinylation was achieved by direct coupling of D-biotin (4 equiv.) in the presence of HATU
(4 equiv.), DIEA (4 equiv.) in anhydrous DMF for 3 h at r.t. It was then cleaved from the resin by a
cocktail of CH,Cl,/TFE/AcOH (8/1/1, v/v/v). The solvent was removed under reduced pressure to give
the crude protected peptide.

The crude peptide (0.04 g, 0.005 mmol) was then coupled with a, a-dimethoxy-salicylaldehyde (18.9 mg,
0.11 mmol), PyBOP (14.6 mg, 0.03 mmol) and DIEA (4.0 mg, 0.03 mmol, 5.4 pL) in anhydrous CH,Cl,
(0.4 mL) at a concentration of 15 mM; after 10 h, treatment with TFA/phenol/H,O (90/5/5, v/v/v) for 2 h
yielded global deprotection. TFA was removed under a stream of condensed air. The crude product was
triturated with cold diethyl ether and centrifuged and the ether subsequently decanted. The obtained solid
was purified via preparative HPLC (10-50% CH;CN/H,0 over 30 min), followed by concentration under
vacuo and lyophilization to give the titled fragment Peptide S33 (8.4 mg, 35 %) as a white powder.

2004 Peptide $33
1.50
3 100
0.50 A_ﬂ
000 N : : : : : M. - i vak fininn sk

0.00 1 .60 2.60 3.60 4.00 5.00 6.00 7.00 §.00 9.00 10.‘00 11 jUD 12.‘00 13.‘00 1 4.’00 1 5.‘00 15500 17.‘00 1 8.’00 19.’00 20.00
Minutes

Combined -5-155-3, C4 - W3100 1: MS Scan 1: 400.00-2000.00 ES+, Centroid, C=30
10750 4+

3.2x107 4
3.0x107
28x107 4
26x107 4
2.4x107
22x107 ot
20x107

18107

Intensity

16x107 6+
1.4x107 7170
12x107
1.0x107

8.0x108] 3+
5.0x106 1075.8 14329
B57.4 ‘
4.0x108] 645.7 Fe1.0
1070.4 1433.7 2.5+
J 1719.4
00 - Al ol e il et M . . L . . - . .
40000 50000 60000 70000 80000 90000 100000 110000 120000 130000 140000 150000 160000 170000 180000 190000 200000
miz

2.0x1089

Peptide S33 Preparative HPLC purification (10-50% CH3;CN/H,0O over 30 min) followed by
concentration under vacuo and lyophilization; characterized under analytical condition (10-95%
CH;CN/H,0 over 15 min). ESI calcd for Cigo Haos Nso OgiS1 [2M+5H] > m/z = 1719.68 [M+3H] *" m/z =
1432.73 [M+4H] *" m/z = 1074.80 [M+5H] > m/z = 860.04 [M+6H] * m/z = 716.87, found: 1719.4;
1432.9; 1075.0; 860.2; 717.0.

¢) Synthesis of Peptide S34
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1.4 mg of Peptide S33 (2.0 equiv.) and 1.3 mg of Peptide S20 (1.0 equiv.) were incubated in
pyridine/acetic acid (8.4 pL, 1/12 mole/mole) at a concentration of 20 mM at room temperature. The
reaction was monitored (20-40% CH3;CN/H,0 over 15 min) on a C4 analytical column at a flow rate of
0.6 mL/min. After the completion of the reaction within 6 h, the solvent was blown off under a stream of
condensed air. The residue was then treated with TFA/H,O/TIPS (95/2.5/2.5, v/v/v) for up to 1 h to allow
complete deprotection of Hmb which rendered native Gly96 concomitantly. Preparative HPLC
purification (10-50% CH;CN/H,O over 30 min) followed by concentration at reduced pressure and
lyophilization afforded 0.7 mg (57% yield) of Peptide S34 as a white powder.

2.50

2.00

1.50

1.00

0.50

t=05h

g»gg_Mw

Peptide S33

Peptide S20
N,O-benzylidene intermediate

A

T e T ey

9.00 10.’00 11.’00 12.‘00 13.‘00 14.’00 15.‘00 15?00 17.‘00 18.’00

Minutes

2.004

1.50

1.00

0.50

U.OU_WMWMMWMW

N

1000 1100 1200 1300 1400 1500 1600 1700 1800 1900

Minutes

T
9.00

19.’00 20.00

2000

2.50

2.00

1.50

1.00

0.50+

t=25h

0.004%

1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 204

Minutes

00

250

2.00

1.50

1.00

0.50+

0004 ™=

A,/J\M//\\.

0.00

1 .60 2.60 3.[‘]0

4.60

5.60

B.[IJD

1000 1200 1300 1400 1500 1800 1700 1800 1900 20

Minutes

" 00

S48

00



1.40
1.204
1.00
0.80
0.60
0.40
0.20

0.00
0.00

1.404
1.204
1.004
0.804
0604
0.404
0.204

0.00
0.00 1 .60 2 .60 3.60 4.I'30

. . Peptide S34
acidolysis
AA i AN A W el AN N oAt i
WM&M
1000 " IJD 1200 1300 1400 1500 1800 1700 1800 1900 20.00
Minutes
purified Peptide S34

S.lIJO

?.lIJD B.lIJEI

10.‘00 11 .'OIJ

Minutes

12.’00 13.’00 14.’00 15.’00 16.‘00

17.‘00 18.‘00 19.‘00 20.00

Characterization of synthetic Peptide S34. The analysis is run on a C18 column with a gradient of 5-95%
CH;CN/H,0 containing 0.1% TFA over 15 min at a flow rate of 0.6 mL/min.
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[M+8H]*" m/z = 1472.28 [M+9H]*" m/z = 1308.81 [M+10H]""" m/z = 1178.03 [M+11H]"" m/z =
1071.03 [M+12H]"*" m/z = 981.86 [M+13H]"" m/z = 906.41 [M+14H]"*" m/z = 841.74 [M+15H]"*" m/z
=785.69 [M+16H]'*" m/z = 736.64 [M+17H]'"" m/z = 693.37 [M+18H]"*" m/z = 654.91 [M+19H]"" m/z
= 620.49, found: 1962.9; 1682.6; 1472.2; 1308.9; 1177.9; 1071.1; 981.9; 906.5; 841.9; 785.7; 736.5;

693.4; 655.0; 620.5.

Synthesis of Peptide S38 (Scheme S11)
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Peptide S38 HyPO3

a) Pyridine/AcOH (1/12, mol/mol), 23 h; TFA/H,O/Triisopropylsilane(95/2.5/2.5, viviv), 0.5 h, 50 %. b) HoNNH,, 2.5 h; Et,NH/H,0/CH3CN, 2 h, 70 %. c) Pyridine/AcOH (1/12, mol/mol), 5.5 h;
TFA/H,O/Triisopropylsilane(95/2.5/2.5, vIviv), 1 h, 35%.

1) Preparation of Peptide S35

The peptide was assembled according to general procedure. Fmoc-Ser(HPO3Bn)-OH was introduced by
this general method, whereas the removal of its Fmoc was achieved in 2.5% (v/v) DBU and 2.5% (v/v)
piperidine in DMF so as to suppress piperidinylalanine formation.'® The incorporation of Fmoc-Gly(Hmb,
Fmoc)-OH was carried out under standard coupling protocols; the acylation of this backbone secondary
amine was performed in DMF/NMP(1/1, v/v) with repetitive coupling. The hydroxyl group on Hmb
bearing acylation during the amino acid couplings fell off concomitantly once treated with
piperidine/DMF (1/4, v/v) as Fmoc deblock solution. It was the same case with the N-terminal Ser63. The
librated hydroxyl group was further acylated by Ac,O/Et;N/DMAP in anhydrous CH,Cl,. The global
deprotection was performed as mentioned above for up to 4 h in the case of total removal of the benzyl
group on phosphate. Preparative HPLC purification (10-50% CH3;CN/H,O over 30 min) followed by
concentration under vacuo and lyophilization gave 76 mg of Peptide S35 out of 0.4 g of the resin. (yield
16% based on resin loading).
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Peptide S35 was characterized under analytical condition (10-95% CH;CN/H,0 over 15 min) at a flow
rate of 0.6 mL/min. ESI calcd for C,14 H36s Ng7 Og7 P53 [M-i-3H]3'+ m/z=1787.52 [M-i-4H]4+ m/z = 1340.89
[M+5H]>" m/z = 1072.92 [M+5H]*" m/z = 894.26 [M+6H]*" m/z = 766.66 [M+7H]"" m/z = 670.95
[M+8H]*" m/z = 596.51, found: 1788.1; 1341.0; 1073.1; 894.5; 766.7; 670.9; 596.8.

2) Preparation of Peptide S17 was indicated in Scheme S5.
3) Preparation of Peptide S33 was indicated in Scheme S10.
a) Synthesis of Peptide S36

16.4 mg of Peptide S17 (1.6 equiv.) and 17.5 mg of Peptide S35 (1.0 equiv.) were incubated for serine
ligation as described before. The reaction was monitored on a C18 analytical column with a gradient of
10-95% CH3;CN/H,0 containing 0.1% TFA over 15 min at a flow rate of 0.6 mL/min. After the
completion of the reaction within 23 h, the solvent was blown off under a stream of condensed air. The
residue was then treated with TFA/H,O/TIPS (95/2.5/2.5, v/v/v). Preparative HPLC purification (10-50%
CH;CN/H,O containing 0.1% TFA over 30 min) followed by concentration at reduced pressure and
lyophilization afforded 13.5 mg (50% yield) of Peptide S36 as a white powder.
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Combined -5-226-8 - W3100 1: MS Scan 1: 400.00-2000.00 ES+, Centroid, Cv=30
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Peptide S36 was characterized under analytical condition (10-95% CH3;CN/H,0 over 15 min). ESI calcd
for Cass Hs71 Nios O123P3 [M+5H]*  m/z = 1648.43 [M+6H]®" m/z = 1373.86 [M+7H]”  m/z = 1177.73
[M+8H]* m/z = 1030.64 [M+9H]"" m/z = 916.24 [M+10H]""" m/z = 824.72, found: 1648.5; 1374.0;
1177.8; 1030.7; 916.4; 824.8.

b) Synthesis of Peptide S37

6.0 mg of Peptide S36 was treated with N,H, monohydrate (10 equiv.)® in H,O at a concentration of 5
mM. The reaction was monitored on a C18 analytical column with a gradient of 10-95% CH;CN/H,0
containing 0.1% TFA over 15 min at a flow rate of 0.6 mL/min. After the reaction reached completion
within 2.5 h, 10% Et,NH solution in CH;CN/H,O (1/1, v/v) was added there,” rendering the peptide at a
concentration of 2.5 mM. After incubation for another 2.5 h at room temperature, the reaction was
quenched with 1% aqueous TFA. Preparative HPLC purification (10-50% CH3;CN/H,O containing 0.1%
TFA over 30 min) followed by concentration at reduced pressure and lyophilization afforded 4.1 mg
(70% yield) of Peptide S37 as a white powder.
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Ac removal by NyH,: ESI caled for Csu Hsgo Nygs O12:P3 [M+5H]™ m/z = 1640.02 [M+6H]*" m/z =
1366.85 [M+7H]" m/z = 1171.73 [M+8H]*" m/z = 1025.39 [M+9H]’" m/z = 911.57 [M+10H]""" m/z =
820.52, found: 1640.0; 1366.8; 1171.9; 1025.4; 911.6; 820.5.
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Combined -5-227-4 - W3100 1: MS Scan 1: 400.00-2000.00 ES+, Centroid, Cv=30
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Peptide S37 In situ Fmoc removal: ESI caled for Cs357 Hsso Nygs O120P3 [M+4H]" m/z = 1994.26
[M+5H]" ' m/z = 1595.61 [M+6H]*" m/z = 1329.84 [M+7H]"" m/z = 1140.01 [M+8H]*" m/z = 997.63
[M+9H]"" m/z = 886.90 [M+10H]""" m/z = 798.31 [M+11H]'"" m/z = 725.83, found: 1994.3; 1595.7;
1330.0; 1140.2; 997.7; 887.0; 798.5; 725.9.

¢) Synthesis of Peptide S38

6.1 mg of Peptide S33 (2.1 equiv.) and 5.4 mg of Peptide S37 (1.0 equiv.) were incubated in
pyridine/acetic acid (9.6 pL, 1/12 mole/mole) at a concentration of 20 mM at room temperature. The
reaction was monitored (20-40% CH3;CN/H,O containing 0.1% TFA over 15 min) on a C4 analytical
column at a flow rate of 0.6 mL/min. After the completion of the reaction within 6 h, the solvent was
blown off under a stream of condensed air. The residue was then treated with TFA/H,O/TIPS (95/2.5/2.5,
v/v/v) for up to 1 h to allow complete deprotection of Hmb which rendered native Gly96 concomitantly.
Preparative HPLC purification (10-40% CH;CN/H,O containing 0.1% TFA over 30 min) followed by
concentration at reduced pressure and lyophilization afforded 2.9 mg (35% yield) of Peptide S38 as a
white powder.
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Characterization of synthetic Peptide S38. The analysis is run on a C18 column with a gradient of 5-95%
CH;CN/H,0 containing 0.1% TFA over 15 min at a flow rate of 0.6 mL/min.
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Combined -5-231/235 - W3100 1: MS Scan 1: 200.00-2000.00 ES+, Continuum, CY=30
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Peptide S38 ESI calcd for C492 H842 N164 O177P3Sl [M‘~‘7H]/T m/z=1716.74 |:1\/[‘|‘8H]iﬁ m/z=1502.27
[M+9H]”" m/z = 1335.46 [M+10H]""" m/z = 1202.02 [M+11H]""" m/z = 1092.83 [M+12H]"*" m/z =
1001.85 [M+13H]"" m/z = 924.86 [M+14H]"*" m/z = 858.87 [M+15H]"" m/z = 801.68 [M+16H]"*" m/z
=751.64 [M+17H]""" m/z = 707.48 [M+18H]"*" m/z = 668.23, found: 1717.0; 1502.5; 1335.9; 1202.3;
1093.2;1002.1; 925.2; 859.0; 801.8; 751.9; 707.8; 667.5.
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Synthesis of Peptide S42 (Scheme S12)
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Peptide S42

a) Pyridine/AcOH (1/12, mol/mol), 9.5 h; TFA/H,O/Triisopropylsilane(95/2.5/2.5, v/viv), 0.5 h, 42 %. b) Et,NH/H,O/CH3CN, 3.5 h, 82 %. c) Pyridine/AcOH (1/12,
mol/mol), 5.5 h; TFA/H,O/Triisopropylsilane(95/2.5/2.5, v/v/v), 0.5 h, 52%.
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1) Preparation of Peptide S17 was indicated in Scheme S5.
2) Preparation of the Peptide S33 was indicated in Scheme S10.

3) Preparation of Peptide S39 was achieved according to general procedure without further modification.
Preparative HPLC purification (10-40% CH3;CN/H,0O over 30 min) followed by concentration under
vacuo and lyophilization gave 40.3 mg of the fragment Peptide S39 out of 0.1 g of the resin. (yield 15%
based on resin loading).
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Peptide S39 was characterized under analytical condition (10-95% CH3;CN/H,0 over 15 min). ESI calcd
for C137 Hasi Nso O30 [M+2H] * m/z = 1611.46 [M+3H] *" m/z = 1074.65 [M+4H] ** m/z = 806.24 [M+5H]
**m/z = 645.19, [M+6H] " m/z = 537.83 [M+7H] " m/z = 461.14, found: 1611.5; 1074.8; 806.4; 645.4;
537.9;461.2.

a) Synthesis of Peptide S40

32.1 mg of Peptide S17 (1.5 equiv.) and 23.0 mg of Peptide S39 (1.0 equiv.) were incubated for serine
ligation as described before. The reaction was monitored on a C18 analytical column with a gradient of
10-95% CH3;CN/H,0 containing 0.1% TFA over 15 min at a flow rate of 0.6 mL/min. After the
completion of the reaction within 9.5 h, the solvent was blown off under a stream of condensed air. The
residue was then treated with TFA/H,O/TIPS (95/2.5/2.5, v/v/v). Preparative HPLC purification (10-50%
CH;CN/H,O containing 0.1% TFA over 30 min) followed by concentration at reduced pressure and
lyophilization afforded 18.5 mg (43% yield) of Peptide S40 as a white powder.
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Peptide S40 ESI calcd for Csay Hsgs Nigs O14 [M+4H]* m/z = 1525.62 [M+5H]> m/z = 1220.70
[M+6H]* m/z = 1017.42 [M+7H]" m/z = 872.22 [M+8H]*" m/z = 763.32 [M+9H]*" m/z = 678.41
[M+10H]""" m/z = 610.85, found: 1525.7; 1220.8; 1017.6; 872.3; 763.3; 678.7; 610.9.

b) Synthesis of Peptide S41

7.6 mg of Peptide S40 was treated with 10% Et,NH solution in CH;CN/H,O (1/1, v/v)’ at a concentration
of 2.5 mM. After incubation for 3.5 h at room temperature, the reaction was quenched with 1% aqueous
TFA. Preparative HPLC purification (10-50% CH;CN/H,O over 30 min) followed by concentration at
reduced pressure and lyophilization afforded 5.6 mg (75% yield) of Peptide S41 as a white powder.
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Peptide S41 ESI calcd for Casy Hasr Ngg O73 [M+3H] m/z = 1959.81 [M+4H]* m/z = 1470.11 [M+5H]*"
m/z = 1176.29 [M+6H]*" m/z = 980.41 [M+7H]"" m/z = 840.49 [M+8H]*" m/z = 735.56, found: 1959.1;
1469.6; 1176.1; 980.4; 840.2; 735.3.

¢) Synthesis of Peptide S42

4.7 mg of Peptide S33 (2.0 equiv.) and 3.2 mg of Peptide S41 (1.0 equiv.) were incubated in
pyridine/acetic acid (27.2 pL, 1/12 mole/mole) at a concentration of 20 mM at room temperature. The
reaction was monitored on a C4 analytical column at a flow rate of 0.6 mL/min. After the completion of
the reaction within 5.5 h, the solvent was blown off under a stream of condensed air. The residue was then
treated with TFA/H,O/TIPS (95/2.5/2.5, v/v/v) for 0.5 h. Preparative HPLC purification (10-40%
CH3CN/H,0 over 30 min) followed by concentration at reduced pressure and lyophilization afforded 2.8
mg (52% yield) of Peptide S42 as a white powder.
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Characterization of synthetic Peptide S42. The analysis is run on a C18 column with a gradient of 5-95%
CH;CN/H,0 containing 0.1% TFA over 15 min at a flow rate of 0.6 mL/min.
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Peptide S42 ESI calcd for Cyps Hyss Nis7 013,81 [M+6H]® m/z = 1675.93 [M+7H]”" m/z = 1436.65
[M+8H]* m/z = 1257.20 [M+9H]*" m/z = 1117.62 [M+10H]""" m/z = 1005.96 [M+11H]"" m/z = 914.60
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529.0.
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