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Figure S1: HPLC of NH,-D-Phe-Gly-OH:

HPLC condition: A linear gradient of 8-20% CH;CN/H,0 and 0.1% TFA over 15 min was applied, with a flow rate
of 1.0 mL/min and detection at 220 nm using a Phenomenex Cig (3 um, 4.6 x 50 mm) column at 20°C.
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B) Guanidination of the model sequence with HBTU or COMU:

Figure S2: HPLC chromatogram after guanidinylation with HBTU:

VWD1 A, Wavelength=220 nm (SH36CT20.D)

mAU 3
L 01
500

o]
—
[}
I

Gl

400
3003
200
100

i el

—— T — — — —— T T
0 2 4 6 8 10 12 14

Figure S3: HR-MS spectra_for of 01: HRMS (ESI-TOF) m/z: [M + H]* Caled for C4H3N;0; 276.3080; Found
276.1340
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Figure S4: HR-MS spectra_for of G1: HRMS (ESI-TOF) m/z: [M + H]* Calcd for C,¢H,5sN,0; 321.1848; Found
321.1918
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Figure S5: HPLC chromatogram after guanidinylation with COMU:

VWD1 A, Wavelength=220 nm (SH36NEO7.D)
mAU 8% 3
s m £
1750 3 I 3 3
] O o 0
1500 3 > 5 =
] L & g
1250 3 % 3 T
] 3 3 g
10004 g0 >
E 01 & ¢ G2
750 g 8
: 5
500 : :
] ~
250 /UQ 3 o
0 AN .
T T | T T | T T T T T | T T T T | | T .
0 2 4 6 8 10 12 14 min




Figure S6: HR-MS spectra_for of 02: HRMS (ESI-TOF) m/z: [M + H]J" Calcd for C;sH,oN3;04 318.1376; Found
314.1446
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Figure S7: HR-MS spectra_for of G2: HRMS (ESI-TOF) m/z: [M + H]* Calcd for C;sH,6N40,4 363.1954; Found

363.20
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Figure S8: *HNMR spectra_for H-D-Phe-Gly in D,O
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Figure S9: 'HNMR spectra_for G1 in D,O
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Figure S10: *HNMR spectra_for G2 in D,O
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Figure S11: 'HNMR spectra_for O1 in D,O
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Figure S12: THNMR spectra_for O1 and O1B in D,0
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Figure S13: 3CNMR spectra_for O1 and O1B in D,0
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Figure S14: COSY spectra_for O1 and O1B in D,0
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Figure S15: HMBC spectra_for O1 and O1B in D,0
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Figure S16: HSQC spectra_for O1 and O1B in D,0
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Figure S17: THNMR spectra_for O1B in D,O
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Figure S18: 13CNMR spectra_for O1B in D,0
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Figure S19: 'HNMR spectra_for O1 in MeOD-d4
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Figure S20: 'HNMR spectra_for O1B in MeOD-d4

9g
d H
N COOH
c
- Y0 i
a
—N
\
a
e d c
fully disappeared]

M L

[ “1e4]

L]




Figure S21: THNMR spectra_for O1 in DMSO-d6
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Figure S22: THNMR spectra_for O1 in DMSO-d6 after 7 days shows very slow conversion to O1A
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Figure S23: THNMR spectra_for O2
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Figure S24: Pure HPLC of O3:

HPLC condition: A linear gradient of 5-50% CH;CN/H,0 and 0.1% TFA over 15 min was applied, with a flow rate of
1.0 mL/min and detection at 220 nm using a Phenomenex Cig (3 um, 4.6 x 50 mm) column at 30°C.
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Figure S25: HR-MS spectra_for of 03: HRMS (ESI-TOF) m/z: [M + H]* Caled for C,4H»Ns0O, 314.1611; Found
314.1648
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Figure S26: 'HNMR spectra_for O3 in D,O
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Final result was confirmed by using Bruker AVANCE III 600 MHz instrument to confirm the full conversion of the

triplet peak (d)
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Figure S27: Pure HPLC of O4:

HPLC condition: A linear gradient of 0—30% CH;CN/H,0 and 0.1% TFA over 15 min was applied, with a flow rate of
1.0 mL/min and detection at 220 nm using a Phenomenex Cig (3 um, 4.6 x 50 mm) column at 30°C.
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Figure S28: HR-MS spectra_for of 04: HRMS (ESI-TOF) m/z: [M + H]" Calcd for C;4H;sN40O3 291.3230; Found
292.1468
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Figure S29: 'HNMR spectra_for 04 in D,O
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Figure S30: Pure HPLC of O5:

HPLC condition: A linear gradient of 0—-5% CH3;CN/H,0 and 0.1% TFA over 15 min was applied, with a flow rate of 1.0
mL/min and detection at 220 nm using a Phenomenex Cyg (3 um, 4.6 x 50 mm) column at 30°C.
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Figure S31: HR-MS spectra_for of 05: HRMS (ESI-TOF) m/z: [M + H]" Calcd for C;;H;7N¢O, 265.1407; Found
265.1407
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Figure S32: HNMR spectra_for O5 in D,O
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Final result was confirmed by using Bruker AVANCE III 600 MHz instrument to confirm the full conversion of the

triplet peak (d)




HIE in dzo
Temp=30C
probe=-5mmBEBDz favsad

3 [ppm]

[rel]

0.15

000



Figure S33: Pure HPLC of O6:

HPLC condition: A linear gradient of 0-0% CH;CN/H,0 and 0.1% TFA over 15 min was applied, with a flow rate of 1.0
mL/min and detection at 220 nm using a Phenomenex Cyg (3 um, 4.6 x 50 mm) column at 30°C.
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Figure S34: HR-MS spectra_for of 06: HRMS (ESI-TOF) m/z: [M + H]* Calcd for C,;H»,Ns0, 256.1768; Found
256.1755
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Figure S35: IHNMR spectra_for 06 in D,0O
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Figure S36: Pure HPLC of O7:

HPLC condition: A linear gradient of 0-50% CH;CN/H,0 and 0.1% TFA over 15 min was applied, with a flow rate of
1.0 mL/min and detection at 220 nm using a Phenomenex Cg (3 um, 4.6 x 50 mm) column at 30°C.
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Figure S37: HR-MS spectra_for of 07: HRMS (ESI-TOF) m/z: [M + H]" Calcd for C;,H;9N40O, 227.1502; Found

227.1503
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Figure S38: 'HNMR spectra_for 07 in D,O

o




Figure S39: Pure HPLC of O8:

HPLC condition: A linear gradient of 0—30% CH;CN/H,0 and 0.1% TFA over 15 min was applied, with a flow rate of

1.0 mL/min and detection at 220 nm using a Phenomenex Cig (3 um, 4.6 x 50 mm) column at 30°C.
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Figure S40: HR-MS spectra_for of 08: HRMS (ESI-TOF) m/z: [M + H]* Calcd for CsH;sN40, 199.1189; Found

199.1189
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Figure S41: HNMR spectra_for 010 in D,O
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Figure S42: Pure HPLC of 09:

HPLC condition: A linear gradient of 5-95% CH;CN/H,0 and 0.1% TFA

over 15 min was applied, with a flow rate of

1.0 mL/min and detection at 220 nm using a Phenomenex Cig (3 um, 4.6 x 50 mm) column at 30°C.
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Figure S43: HR-MS spectra_for of 09: HRMS (ESI-TOF) m/z: [M + 2H]*/2 Calcd for C44H7,N,043 975.1151; Found

488.3180
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Figure S44: Crude HPLC of G3 (tertraalkylamino-guanidino-Phe-Ala-NH,):

HPLC condition: A linear gradient of 5-95% CH;CN/H,0 and 0.1% TFA over 15 min was applied, with a flow rate of
1.0 mL/min and detection at 220 nm using a Phenomenex Cig (3 um, 4.6 x 50 mm) column at 30°C.
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Figure S45: Pure HPLC of G3 (dialkylamino-oxazolo-Phe-Ala-NH;) No conversion was observed:

HPLC condition: A linear gradient of 5-95% CH;CN/H,0 and 0.1% TFA over 15 min was applied, with a flow rate of
1.0 mL/min and detection at 220 nm using a Phenomenex Cig (3 um, 4.6 x 50 mm) column at 30°C.
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Figure S46: Crude HPLC of G4 (tertraalkylamino-guanidino-Phe-Ser-NH,):

HPLC condition: A linear gradient of 5-95% CH3;CN/H,0 and 0.1% TFA over 15 min was applied, with a flow rate of
1.0 mL/min and detection at 220 nm using a Phenomenex C;g (3 um, 4.6 x 50 mm) column at 30°C.
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Figure S47: Pure HPLC of G4 (dialkylamino-oxazolo-Phe-Ser-NH,) No conversion was observed:

HPLC condition: A linear gradient of 5-95% CH;CN/H,0 and 0.1% TFA over 15 min was applied, with a flow rate of
1.0 mL/min and detection at 220 nm using a Phenomenex C;g (3 um, 4.6 x 50 mm) column at 30°C.
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Figure S48: Crude HPLC of G5 (tertraalkylamino-guanidino-Phe-Phe-NH,):

HPLC condition: A linear gradient of 5-95% CH5CN/H,0 and 0.1% TFA over 15 min was applied, with a flow rate of

1.0 mL/min and detection at 220 nm using a Phenomenex C;g (3 um, 4.6 x 50 mm) column at 30°C.
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Figure S49: Pure HPLC of G5 (dialkylamino-oxazolo-Phe-Phe-NH,) No conversion was observed:

HPLC condition: A linear gradient of 5-95% CH;CN/H,0 and 0.1% TFA over 15 min was applied, with a flow rate of

1.0 mL/min and detection at 220 nm using a Phenomenex C;g (3 um, 4.6 x 50 mm) column at 30°C.
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