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Chemical Syntheses

Reagents. All amino acid building blocks for Fmoc-based SPPS were purchased from Bidepharm, except
Fmoc-Orn(Mtt)-OH and Fmoc-Dap(Mtt)-OH that were purchased from ChemPep. The Rink Amide resin
(100-200 mesh) and coupling reagent PyBOP were purchased from Sigma-Aldrich. The pyrrole building
block 3-(2,4-dimethyl-1H-pyrrol-3-yl)propanoic acid was purchased from Bidepharm. All solvents and
other reagents were purchased and used without further purification.

Analytical HPLC. Analytical HPLC was performed on an Agilent 1100 series HPLC system (Agilent
Technologies, Stockport, UK) equipped with a diode-array detection (DAD) detector and Agilent C18
column (250 mm x 4.6 mm) at the gradients A and gradients B on Table S1 and Table S2, respectively.

Table S1. The timetable of gradients A.

Time A% B % Flow
(min) (H.0 +0.1 % TFA) (MeCN + 0.1 % TFA) (mL/min)
0 95 5 0.5
40 50 50 0.5
41 0 100 0.5
55 0 100 0.5

Table S2. The timetable of gradients B.

Time A% B % Flow
(min) (H.0 + 0.1 % TFA) (MeCN + 0.1 % TFA) (mL/min)
0 80 20 0.5
40 20 80 0.5
41 0 100 0.5
55 0 100 0.5

Preparative HPLC. The purifications of crude products were carried out on Waters semi-preparative
system with Waters 2707 Autosampler, Water 1525 Binary HPLC Pump, Waters 2998 Photodiode Array
Detector and Waters Fraction Collector 111 and Atlantis® T3 Prep OBD™ column (C18, 5 um, 19x250
mm). The Gradient usually refer to the analytical HPLC but flow rate is 5 mL/min. The fractions were
collected and verified by ESI-MS.

Mass spectrometry. High-resolution mass spectra, reported as m/z, were obtained from Bruker Autoflex
MALDI-TOF mass spectrometer. Low-resolution mass spectra were conducted by SCIEX 3200Q ESI mass
spectrometer was also used for monitoring reaction and determining collected fraction during purification
of product.

Nuclear magnetic resonance spectroscopy. NMR spectra were recorded on a Bruker Ultrashield 400 Plus
NMR spectrometer (*H NMR on 400 MHz, *C NMR on 101 MHz. The *"H NMR chemical shifts were
referenced to corresponding solvent peak (2.50 for DMSO-ds). The following abbreviations were used to
explain the multiplicities: s = singlet, d = doublet, t = triplet, g = quartet, dd = doublet of doublets, m =
multiplet, br = broad.
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General procedure of solid phase peptide synthesis. Standard Fmoc-based SPPS procedure was carried
out manually. The empty SPE filtration tube with frits were used for most procedures except Alloc
deprotection. To load first amino acid onto Rink Amide resin, Fmoc-deprotected resin was shaken with
amino acid building block (4 eq.), PyBOP (4 eq.) and DIPEA (8 eg.) in DMF (4 mL/0.1 mmol) overnight.
After loading the first amino acid, capping (the procedure to consume unreacted amine group on the surface
of resin with excess acetic anhydride) was NOT conducted as the Mtt-protected amine on side chain of the
first loaded amino acid may undergo acetylation. During peptide elongation, the resin was shaken with the
amino acid building block (4 eq.), PyBOP (4 eq.) and DIPEA (8 eg.) in DMF (4 mL/0.1 mmol) for 2 h. To
remove Fmoc protecting group during SPPS, the resin was shaken with alternative Fmoc deprotection
cocktail* (5% wi/v pyrazine, 1 % v/v DBU, 1 % v/v formic acid in DMF , 4 mL/0.1 mmol) for 25 min. For
removing Mtt protecting group, the resin was mixed with 1 % v/v TFA in DCM (4 mL/0.1 mmol) and
shaken for around 2 min before removing the solution phase; after repeating this operation for around 15
times, the change of color of resulting solution phase (colorless to yellow to colorless) indicated the
completion of Mtt deprotection. To remove Alloc protecting group, the resin was transferred into a thin
flash chromatography column with frits on its bottom, a solution of Pd(PPhs)4 (0.1 eqg.) and PhSiHs (20 eq.)
in DCM (8 mL/ 0.1 mmol) was mixed with resin, and the N, was bubbled from the bottom of
chromatography column to agitate the resin and to keep the reaction under inert atmosphere. The reaction
time of Alloc deprotection is around 4 h. To monitor the progress of Alloc deprotection, part of resin could
be taken, wash, cleaved, precipitated and then verified by ESI-MS. The resin was fully washed with DMF
and DCM after each single step, and washed two more times with DMF or DCM according to the solvent
used for the coming steps. Before removing last Fmoc protecting group, the substitute value of resin bound
peptide was calculated by the method from literature?. Global cleavage and deprotection was carried out
with fresh-prepared cleavage cocktail (TFA/TIPS/H0, v/v/v, 95/2.5/2.5), the reaction time is 2.5 h for most
products except li and 6 which were cleaved overnight. Upon reaction completion, the post-cleavage
solution phase was collected, and the resin was washed several more times with fresh prepared cleavage
cocktail. The combined post-cleavage solution phase was concentrated by nitrogen-blow, then diethyl ester
(over 5/1, v/v) was added, and formed precipitate was collected by centrifugation (10000 rpm, 8 min). The
precipitate was re-dissolved by methanol, then repeat precipitation and centrifugation again. The crude
product was re-dissolved in water/MeCN, and purified by preparative HPLC.

Synthesis of GHK dipyrrin-cyclopeptide. As shown on Figure S1, the Fmoc-Lys(Mtt)-OH, Fmoc-
His(Trt)-OH and Fmoc-Gly-OH were coupled during SPPS. Then, Fmoc deprotection and Mtt deprotection
was carried out to give a two-amine-containing resin-bound GHK peptide. The resulting resin was shaken
with a solution of 3-(2,4-dimethyl-1H-pyrrol-3-yl)propanoic acid (5 eq.), PyBOP (5 eg.) and DIPEA (10
eq.) in DMF (4 mL/0.1 mmol) in dark overnight. Then the solution phase was fully washed, and the
dipyrrin-cyclopeptide can be formation by following methods. Method A: the resin was shaken with a
solution of orthoester (10 eqg.) and POCI; (5 eq.) in DCM (4 mL/0.1 mmol) in dark overnight; Method B:
the resin was shaken with a solution of aldehyde (5 eq.) and BF;-OEt; (1 eq.) in DCM (4 mL/0.1 mmol) in
dark overnight, then fully washed, and shaken with a suspension of DDQ (5 eq.) in DCM (4 mL/0.1 mmol)
for 90 min; Method C: the resin was shaken with a solution of acyl chloride (10 eq.) in DCM (4 mL/0.1
mmol) in dark overnight. After above-mentioned treatments, the resin was then fully washed, cleaved,
precipitated and purified to give the following product la—1h. Specially, for 1i, additional steps were
needed after formation of dipyrrin.
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Figure S1. The synthetic route for S1, 1a-1i.
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Gly-His-Lys (GHK peptide, S1). The Fmoc-Lys(Mtt)-OH, Fmoc-His(Trt)-OH and Fmoc-Gly-OH were
coupled during SPPS. The desired product was obtained after Fmoc deprotection, global cleavage and
deprotection, precipitated and purification. Yield: 70 %. White powder. Analytic HPLC: Gradient A,
retention time: 7.1 min, purity: 96.8 %. HRMS(MALDI-TOF): calc. for C14H26N;05" [M+H]" 340.2092,
found 340.2039; calc. for Ci4H2sN7NaOs* [M+Na]* 362.1911, found 362.1856. *H NMR (400 MHz,
DMSO-ds) & 14.51 (s, 2H), 8.97 (t, J = 1.1 Hz, 1H), 8.68 (d, J = 8.0 Hz, 1H), 8.27 (d, J = 7.5 Hz, 1H), 8.07
(t, J = 6.0 Hz, 3H), 7.82 (s, 3H), 7.55 (s, 1H), 7.37 (s, 1H), 7.19 (s, 1H), 4.71 (q, J = 6.8 Hz, 1H), 4.14 (td,
J=8.3,5.0 Hz, 1H), 3.59 (d, J = 5.6 Hz, 2H), 3.04 (qd, J = 15.3, 6.2 Hz, 2H), 2.75 (q, J = 6.5 Hz, 2H), 1.74
—1.41 (m, 4H), 1.30 (q, J = 9.5, 8.1 Hz, 2H); *C NMR (101 MHz, DMSO- d¢) & 173.7, 169.2, 165.9, 133.8,
128.6,117.1,52.5,51.5, 38.5, 31.1, 27.4, 26.6, 22.3.

l1a. Dipyrrin was formed by Method A with triethyl orthoformate. Yield: 31 %. Yellow powder. Analytic
HPLC: Gradient A, retention time: 29.5 min, purity: 97.1 %. HRMS(MALDI-TOF): calc. for
Ca3HaeNgOs" [M+H]* 648.3616, found 648.3406; calc. for CssHisNgNaOs' [M+Na]* 670.3436, found
670.3203. 'H NMR (400 MHz, DMSO-ds) 5 8.66 (d, J = 7.5 Hz, 1H), 8.35 (t, J = 5.7 Hz, 1H), 8.28 (d, J =
7.6 Hz, 1H), 8.22 (d, J = 5.3 Hz, 3H), 7.95 — 7.83 (m, 8H), 7.45 — 7.03 (m, 6H), 4.56 (td, J = 7.5, 5.7 Hz,
1H), 4.33 (q, J = 7.2 Hz, 1H), 4.11 (td, J = 8.6, 4.8 Hz, 1H), 3.83 (g, J = 5.8 Hz, 1H), 3.76 (d, J = 5.5 Hz,
2H), 3.11 (g9, J = 6.5 Hz, 2H), 2.76 (q, J = 6.1, 5.6 Hz, 4H), 2.72 — 2.53 (m, 2H), 1.74 — 1.66 (m, 4H), 1.59
—1.48 (m, 8H), 1.39 — 1.27 (m, 4H); *C NMR (101 MHz, DMSO-ds) & 173.6, 172.0, 170.8, 169.5, 169.2,
153.9, 153.2, 143.8, 1435, 133.7, 129.2, 127.4, 126.9, 126.4, 126.2, 119.9, 116.9, 52.2, 51.7, 42.3, 37.9,
34.7,33.9,31.1, 28.2, 26.7, 22.4, 19.6, 19.3, 12.6, 12.5, 9.9, 9.8.
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1b. Dipyrrin was formed by either Method A with triethyl orthoacetate (Yield: 24 %) or Method C with
acetyl chloride (Yield: 10 %). Orange powder. Analytic HPLC: Gradient A, retention time: 25.9 min, purity:
97.0 %. HRMS(MALDI-TOF): calc. for CssHssNoOs" [M+H]" 662.3773, found 662.4363; calc. for
CasHa7NgNaOs" [M+Na]* 684.3592, found 684.4176.

1c. Dipyrrin was formed by Method A with triethyl orthopropionate. Yield: 21 %. Orange powder. Analytic
HPLC: Gradient A, retention time: 27.2 min, purity: 97.8 %. HRMS(MALDI-TOF): calc. for
CssHs0NgOs™ [M+H]* 676.3929, found 676.3767; calc. for CssHagNgNaOs™ [M+Na]* 698.3749, found
698.3571.

1d. Dipyrrin was formed by Method B with benzaldehyde. Yield: 34 %. Red powder. Analytic HPLC:
Gradient A, retention time: 36.9 min, purity: 96.3 %. HRMS(MALDI-TOF): calc. for
CsoHsoNoOs™ [M+H]" 724.3929, found 724.3917.

le. Dipyrrin was formed by Method B with 1H-imidazole-2-carbaldehyde. Yield: 45 %. Red powder.
Analytic HPLC: Gradient A, retention time: 19.4 min, purity: 96.1 %. HRMS(MALDI-TOF): calc. for
C36H48N1105Jr [|\/|'|'H]+ 714.3834, found 714.4103; calc. for (.\,;;GH47N]_1N8.05+ [M+Na]+ 736.3654, found
736.3939.

1f. Dipyrrin was formed by Method B with pyrene-1-carbaldehyde. Yield: 42 %. Red powder. Analytic
HPLC: Gradient B, retention time: 26.2 min, purity: 97.2 %. HRMS(MALDI-TOF): calc. for
C49H54N905Jr [M+H]+ 848.4242, found 848.4385; calc. for C49H53N9N305+ [M+Na]+ 870.4062, found
870.4309. '"H NMR (400 MHz, DMSO-ds) & 14.26 (s, 2H), 11.58 (s, 2H), 8.99 (m, 1H), 8.53 — 8.29 (m,
7H), 8.26 — 8.02 (m, 3H), 7.87 (m, 3H), 7.38 (s, 1H), 7.15 (s, 2H), 4.57 (m, 1H), 4.11 (m, 1H), 3.71 (m,
2H), 3.19 (m, 2H), 2.99 (m, 2H), 2.72 (m, 4H), 2.43 — 2.20 (m, 10H), 2.04 — 1.93 (m, 2H), 1.74 — 1.24 (m,
10H).

1g. Dipyrrin was formed by Method B with 4-(1,2,2-triphenylvinyl)benzaldehyde. Yield: 39 %. Red
powder. Analytic HPLC: Gradient B, retention time: 31.4 min, purity: 97.7 %. HRMS(MALDI-TOF): calc.
for (.\,59H64N905Jr [|\/|+H]Jr 978.5025, found 978.6518.

1h. Dipyrrin was formed by Method B with 4-formylbenzoic acid. Yield: 36 %. Red powder. Analytic
HPLC: Gradient A, retention time: 32.0 min, purity: 97.5 %. HRMS(MALDI-TOF): calc. for
CaoHsoNgO7* [M+H]* 768.3828, found 768.4274.*H NMR (400 MHz, DMSO-ds) & 14.24 (d, J = 21.2 Hz,
2H), 11.92 (s, 2H), 8.98 (s, 1H), 8.40 (m, 2H), 8.12 (d, J = 8.5 Hz, 2H), 7.82 (m, 2H), 7.44 (s, 2H), 7.38 —
7.34 (m, 1H), 7.17 (m, 2H), 4.52 (dd, J = 9.3, 3.4 Hz, 1H), 4.08 (td, J = 9.0, 5.2 Hz, 1H), 3.63 (s, 2H), 3.21
—2.98 (m, 2H), 2.95 (m, 2H), 2.69 (dt, J = 12.9, 7.6 Hz, 4H), 2.37 (d, J = 4.8 Hz, 6H), 2.35 - 2.15 (m, 4H),
1.99 (m, 2H), 1.68 (m, 6H), 1.59 — 1.31 (m, 4H).

1li. The formation of dipyrrin was same as 1h. After formation of dipyrrin (sample was taken, cleaved,
precipitated and analyzed by the HPLC and ESI-MS, sample 1 in Figure S2), the resin was mixed with
PyBOP (4 eq.), DIPEA (8 eq.) in DMF (4 mL/0.1mmol) for 5 min, then (9H-fluoren-9-yl)methyl (2-
aminoethyl)carbamate (FmocHNCH,CH>NH,, 4 eq.) was added. The reaction was shaken for 3 h (Sample
2 in Figure S2), then Fmoc deprotection was carried out after fully washing. The amino building block
Fmoc-Ala-OH and Fmoc-Pra-OH were used to continue SPPS. The desired product was obtained after
Fmoc deprotection, global cleavage and deprotection, precipitated (Sample 3 in Figure S2) and purification.
Yield: 21 %. Red powder. Analytic HPLC: Gradient A, retention time: 24.8 min, purity: 98.9 %.
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HRMS(MALDI-TOF): calc. for CsoHesN13Os' [M+H]" 976.5152, found 976.5419; calc. for
CsoHesN1sNaOs™ [M+Na]* 998.4971, found 998.5286.

6004 32.5

0, , 4
PN 3.0x10% 3853
oAy : 100.00%
:S L 'NH 3.0 103' [M+2H]*
.0x10
N, Le " 300 Sample 1 | [MA+H]*
FNH_N=> 1.0x108— 769.0
] 7.69%
04 0.0d bk b L |
Chemicalgormig C4gHagNgO:; " v T T T T " T i T j J i T T T i T i T T ¥
40M4gNg VT
Exact Mass: 767.3755 10 20 30 40 50 300 400 500 600 700 800 9
Retention time (min) s m/z (Da)
0O 41.3 4x10 344.5
‘V}NJL:% 40 1 s M+2H]*
W S Sample 2 ggt] M Ty
c N o 7 46.97%
.’NH’N’/ 4
” |
o~ NHFmo o L OO T Y P
H T T T T T T T T T T T T T T T T T T T T T T
Chemical Formula: Cs7HgsN1iOg
Exact Mass: 1031 5018 10 20 30 40 50 300 400 500 600 700 800 O
Retention time (min) m/z (Da)
0 Oy NH: 2004 24.8 489.4
H [ 100.00%
N 4
c:S ‘)L}i’d [M+3H]* [M+2H]*
HN 3 NH 5x10° 326.7
o\EN) o 1o Sample 3 40.74%
_—N ’N‘/
0 [0 QU P i daih IR 4 b
N
O ‘éﬁj‘\“‘-':_ﬁ:: T T T T T ’ T T T T T T T T
Chemical Formula: CegHesNys0p 10 20 30 40 50 300 400 500 600 700 800 O
Exact Mass: 975.5079 Retention time (min) m/z (Da)

Figure S2. The crude products of intermediate steps for synthesizing 1i were cleaved, precipitated and analyzed by
HPLC and ESI-MS.

Synthesis of GAK dipyrrin-cyclopeptide (2). The Fmoc-Lys(Mtt)-OH, Fmoc-Ala-OH and Fmoc-Gly-OH
were coupled during SPPS. Then, the Fmoc and Mtt protecting groups were removed, and the dipyrrin was
form by Method A with triethyl orthoformate. The desired product was obtained after global cleavage
and deprotection, precipitated and purification. Yield: 23 %. Yellow powder. Analytic HPLC: Gradient
A, retention time: 30.0 min, purity: 957 %. HRMS(MALDI-TOF): calc. for
CsoH14N7Os™ [M+H]* 582.3398, found 582.3429; calc. for CzHssN7NaOs® [M+Na]® 604.3218, found
604.3245. *H NMR (400 MHz, DMSO-dg)  11.97 (S, 2H), 8.30 — 8.19 (m, 2H), 7.81 (t, J = 5.8 Hz, 1H),
7.76 (d, J = 8.5 Hz, 1H), 7.20 (s, 1H), 7.10 (m, 1H), 4.26 — 4.19 (m, 1H), 4.11 — 4.05 (m, 1H), 3.74 — 3.62
(m, 2H), 3.01 — 2.94 (m, 2H), 2.54 (t, J = 5.6 Hz, 4H), 2.40 (s, 6H), 2.32 — 2.13 (m, 10H), 1.99 (d, J=7.5
Hz, 2H), 1.58 — 1.40 (m, 4H), 1.20 (d, J = 7.1 Hz, 3H).

Synthesis of XRGDX and corresponding dipyrrin-cyclopeptides with Fmoc-X(Mtt)-OH (X = Lys,
Orn, Dap). As shown on Figure S3, the Fmoc-X(Mtt)-OH, Fmoc-Asp(‘Bu)-OH, Fmoc-Gly-OH, Fmoc-
Arg(Pbf)-OH and Fmoc-X(Mtt)-OH were coupled during SPPS. The linear peptides (3a, 3b and 3d) were
obtained after Fmoc deprotection, global cleavage and deprotection, precipitated and purification. And the
corresponding dipyrrin-cyclopeptide (4a, 4b and 4d) were obtained after Mtt deprotection, dipyrrin
formation (Method A with triethyl orthoformate), Fmoc deprotection, global cleavage and deprotection,
precipitated and purification.

S6



XRGDX
=4,X=Lys
3b.n=3‘><=0rn
H N\)k \)L N\)KNH
H 2 3d.n=1, X =Dap
WH C) 0 (CH )n
1)5 % wiv piper 2) TAITIPS/H,0,
Fmoc-X(Mtt)-OH 1% viu DBUL 1 % viv VIVIV, 95/2.5/2.5,
Fmoc-Asp(0'Bu)-OH FA in DMF, 25 min 25h
Fmoc-Gly-OH PbHN NH
Fmoc-Arg(Pbf)-OH hd
Fmoc-X(Mtt)-OH be”“\fNH beHN\r/lNH HO HN o
;
HN o HN o ¢ /~NH ° o 0'Bu
X = Lys, Orn or Dap = H H
' o ° ; % TF?S n DCM o o O'Buo FmocHN\)LN N\)LN N\)LN
—_— H min x 1 H
FmocHN: —_— H [ H H
mociN—-Q) " moenn M LN N\)LN_O e R N\)L WYY Y T
SPPS LHOQ H g TN N PyBOP, DIPEA, NH HN
n(H2C) JCH, ) n(H2C), [¢] o (CH ) DMF, 12h
NHMt MitHN" “NH, HN o 0
T NH N
PLIHN Hal\GNH HaN o
HN ° HN ° HN °
CHOED, PO o O‘Buo 1) 5 % wiv piperazine, ° Lo OH o o ) OH o
1)5, POCl, 1'% viv DBU, 1 % viv BF3.OEty, DIPEA,
DCM, 12h Fmocrn N\)L N\)LN FA in DMF, 25 min HN AN I AN HN AN I AN I
Y ¥ ¥ 2 MeCN, 5 min Y ; 2
_ (O O LR —— | .m0 " 0 H0 (Ch, —> |.wo " o H0 G,
“NH HN 2) TFAITIPS/H,0, “NH HN SN HN
o o VIVIY, 95/2.5/2.5, o o 0\ FOf O
¢_NH N=) 25h goNH N=A % N‘B@\ld/
=N =N cDP(XRGDX) =N
4an=4,X=Lys BP(XRGDX)
4b.n=3,X=0m 5a.n=4,X=Lys
5b.n=3,X=0
4d.n=1,X=Dap

Figure S3. The synthetic route for 3a, 3b, 3d, 4a, 4b, 4d, 5a and 5b.

Lys-Arg-Gly-Asp-Lys (3a). Yield: 68 %. White powder. Analytic HPLC: Gradient A, retention time: 12.6
min, purity: 98.5 %. HRMS(MALDI-TOF): calc. for C24HssN11:07" [M+H]" 602.3733, found 602.3129;
calc. for CasHs7N1:NaO7* [M+Na]* 624.3552, found 624.2903. *H NMR (400 MHz, DMSO-ds) & 8.66 (d,
J=7.5Hz, 1H), 8.35(t, J=5.7 Hz, 1H), 8.28 (d, J = 7.6 Hz, 1H), 8.22 (d, J = 5.3 Hz, 3H), 7.95 - 7.83 (m,
8H), 7.45 - 7.03 (m, 6H), 4.56 (td, J = 7.5, 5.7 Hz, 1H), 4.33 (q, J = 7.4, 6.9 Hz, 1H), 4.11 (td, J = 8.6, 4.8
Hz, 1H), 3.83 (g, J = 5.8 Hz, 1H), 3.76 (d, J = 5.5 Hz, 2H), 3.11 (g, J = 6.5 Hz, 2H), 2.76 (q, J = 6.1, 5.6
Hz, 4H), 2.72 — 2.53 (m, 2H), 1.74 — 1.66 (m, 4H), 1.59 — 1.48 (m, 8H), 1.39 — 1.27 (m, 4H); **C NMR
(101 MHz, DMSO-dg) 6 173.4, 171.8, 171.3, 170.4, 168.7, 168.5, 156.9, 52.4, 52.3, 51.8, 49.5, 41.7, 40.3,
38.6, 38.4, 36.1, 30.9, 30.4, 29.0, 26.5, 26.3, 24.9, 22.1, 20.9.

Orn-Arg-Gly-Asp-Orn (3b). Yield: 66 %. White powder. Analytic HPLC: Gradient A, retention time: 8.0
min, purity: 95.0 %. HRMS(MALDI-TOF): calc. for C2HuN1;:O7" [M+H]" 574.3420, found 574.3241;
calc. for CHa3sN11NaO;* [M+Na]* 596.3239, found 596.3008. *H NMR (400 MHz, DMSO-ds) & 8.68 (d,
J=7.7Hz, 1H), 8.34 (m, 2H), 8.26 (d, J = 5.5 Hz, 3H), 7.97 (d, J = 8.1 Hz, 1H), 7.83 (dt, J = 18.7, 6.4 Hz,
7H), 7.50 — 7.03 (m, 6H), 4.57 (td, J = 7.8, 5.5 Hz, 1H), 4.36 (q, J = 7.4, 6.9 Hz, 1H), 4.15 (td, J = 8.0, 4.9
Hz, 1H), 3.88 (d, J = 5.1 Hz, 1H), 3.77 (d, J = 5.9 Hz, 2H), 3.11 (m, 2H), 2.79 (m, 4H), 2.73 — 2.51 (m,
2H), 1.77 — 1.49 (m, 12H).

Dap-Arg-Gly-Asp-Dap (3d). Yield: 66 %. White powder. Analytic HPLC: Gradient A, retention time: 8.5
min, purity: 97.4 %. HRMS(MALDI-TOF): calc. for C1gH3sN1:O7" [M+H]* 518.2794, found 518.3320;
calc. for C1gHasN11NaO;* [M+Na]* 540.2613, found 540.2977. *H NMR (400 MHz, DMSO-ds) & 8.86 (d,
J=7.3Hz, 1H), 8.58 —8.23 (m, 9H), 7.91 (s, 3H), 7.80 (s, 1H), 7.40 (m, 6H), 4.55 (d, J = 5.9 Hz, 1H), 4.46
(d, J =6.0 Hz, 1H), 4.36 (m, 1H), 4.24 (m, 1H), 3.83 (m, 2H), 3.27 (m, 3H), 3.10 (m, 2H), 2.96 (m, 1H),
2.79 — 2.58 (m, 2H), 1.65 (m, 4H).

4a. Yield: 24 %. Yellow powder. Analytic HPLC: Gradient A, retention time: 27.2 min, purity: 95.6 %.
HRMS(MALDI-TOF): calc. for CsHesN13Oo" [M+H]" 910.5258, found 910.4834. 'H NMR (400 MHz,
DMSO-ds) 6 12.21 (s, 2H), 8.57 (d, J = 8.0 Hz, 1H), 8.30 (t, J = 5.6 Hz, 1H), 8.25 (d, J = 7.7 Hz, 1H), 8.13
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(d, J = 5.4 Hz, 3H), 7.81 — 7.65 (m, 4H), 7.36 — 7.00 (m, 7H), 4.54 (g, J = 7.0 Hz, 1H), 4.38 (4, J = 7.5, 7.0
Hz, 1H), 4.04 (td, J = 8.7, 4.5 Hz, 1H), 3.79 (s, 1H), 3.73 (m, 2H), 3.09 (q, J = 6.4 Hz, 2H), 2.90 (dh, J =
12.9, 6.6 Hz, 4H), 2.69 (dt, J = 10.1, 6.1 Hz, 4H), 2.53 (s, 2H), 2.44 (d, J = 4.5 Hz, 6H), 2.27 (m, 10H),
1.73 - 1.23 (m, 16H); 3C NMR (101 MHz, DMSO-dg) & 173.5, 171.9, 171.1, 171.0, 170.1, 168.6, 168.3,
156.8, 153.5, 143.5, 127.5, 127.4, 126.4, 126.4, 120.1, 52.3, 52.1, 51.9, 49.4, 41.7, 40.3, 38.2, 38.2, 36.0,
35.03, 34.9, 34.8, 31.2, 31.1, 30.7, 29.3, 29.0, 28.9, 28.9, 28.8, 28.7, 28.7, 28.6, 28.5, 26.5, 25.0, 24.8, 22.5,
22.0,21.3,19.5, 13.9, 12.5, 12.5, 9.8.

4b. Yield: 27 %. Yellow powder. Analytic HPLC: Gradient A, retention time: 29.2 min, purity: 97.4 %.
HRMS(MALDI-TOF): calc. for CaHesN1309" [M+H]" 882.4945, found 882.5381. *H NMR (400 MHz,
DMSO-ds) 6 12.11 (d, J = 7.7 Hz, 2H), 8.56 (d, J = 8.1 Hz, 1H), 8.27 (m, 2H), 8.13 (d, J = 5.3 Hz, 3H),
7.83(d,J=7.9Hz, 1H), 7.77 (t, ) =5.8 Hz, 1H), 7.70 (dt, J = 12.2, 5.6 Hz, 2H), 7.34 — 6.98 (m, 7H), 4.51
(td, J=7.7,5.4 Hz, 1H), 4.42 — 4.36 (m, 1H), 4.04 — 3.95 (m, 1H), 3.87 — 3.65 (m, 3H), 3.07 (d, J = 6.4 Hz,
2H), 2.96 (t, J = 6.6 Hz, 2H), 2.91 — 2.83 (m, 2H), 2.71 — 2.64 (m, 4H), 2.57 (m, 2H), 2.43 (d, J = 2.4 Hz,
6H), 2.30 — 2.22 (m, 10H), 1.62 (m, 4H), 1.52 — 1.33 (m, 8H).

4d. Yield: 27 %. Yellow powder. Analytic HPLC: Gradient A, retention time: 30.1 min, purity: 96.7 %.
HRMS(MALDI-TOF): calc. for Ca7HssN130o* [M+H]* 826.4319, found 826.4820. *H NMR (400 MHz,
DMSO-ds) & 12.15 (s, 2H), 8.74 (d, J = 7.7 Hz, 1H), 8.31 (t, J = 5.6 Hz, 1H), 8.29 — 8.10 (m, 3H), 8.02 (d,
J=7.8Hz, 1H), 7.93 (t, J=6.0 Hz, 1H), 7.81 (d, J = 7.9 Hz, 1H), 7.72 (td, J = 5.9, 2.3 Hz, 2H), 7.52 — 6.87
(m, 7H), 4.36 (dg, J = 10.1, 7.1 Hz, 2H), 4.06 (g, J = 6.7 Hz, 1H), 3.89 (s, 1H), 3.69 (ddd, J = 59.7, 16.9,
5.4 Hz, 2H), 3.46 — 3.27 (m, 2H), 3.24 — 3.12 (m, 2H), 3.08 (g, J = 6.5 Hz, 2H), 2.75 — 2.51 (m, 6H), 2.43
(d, J=3.6 Hz, 6H), 2.38 — 2.26 (m, 10H), 1.70 — 1.42 (m, 4H).

Synthesis of XRGDX and corresponding dipyrrin-cyclopeptides with alternative strategy (X = Dab).
As shown on Figure S4, the Fmoc-Dab(Mtt)-OH failed to couple during SPPS, alternative strategy was
applied. Fmoc-Dab(Alloc)-OH, Fmoc-Asp(‘Bu)-OH, Fmoc-Gly-OH, Fmoc-Arg(Pbf)-OH and Boc-
Dab(Fmoc)-OH were coupled during SPPS. The linear peptides (3c) were obtained after Alloc deprotection,
Fmoc deprotection and global cleavage and deprotection, precipitated and purification. And the
corresponding dipyrrin-cyclopeptide (4c) were obtained after Fmoc deprotection, Alloc deprotection,
dipyrrin formation (Method A with triethyl orthoformate) and global cleavage and deprotection,
precipitated and purification.

Dab-Arg-Gly-Asp-Dab (3c). Yield: 65 %. White powder. Analytic HPLC: Gradient A, retention time: 8.2
min, purity: 96.0 %. HRMS(MALDI-TOF): calc. for CxHN1:07" [M+H]* 546.3107, found 546.3308;
calc. for CaH3sN11NaO;* [M+Na]* 568.2926, found 568.3089. *H NMR (400 MHz, DMSO-ds) & 8.72 (d,
J=7.0Hz, 1H), 8.35 (m, 5H), 8.17 (d, J = 7.8 Hz, 1H), 8.05 - 7.76 (m, 7H), 7.31 (m, 6H), 4.56 (9, J=7.0
Hz, 1H), 4.34 (9, J = 7.1, 6.6 Hz, 1H), 4.23 (td, J = 8.0, 5.3 Hz, 1H), 3.94 (s, 1H), 3.77 (qd, J = 16.8, 5.7
Hz, 2H), 3.11 (m, 2H), 2.94 (s, 2H), 2.80 (9, J = 7.3, 6.7 Hz, 2H), 2.74 — 2.53 (m, 2H), 2.05 - 1.50 (m, 8H);
3C NMR (101 MHz, DMSO-ds) & 172.4, 171.9, 171.2, 170.6, 168.6, 167.5, 156.8, 52.5, 50.3, 49.7, 49.5,
41.6, 40.3, 36.1, 34.8, 29.5, 29.1, 28.9, 24.9.

4c. Yield: 25 %. Yellow powder. Analytic HPLC: Gradient A, retention time: 26.4 min, purity: 97.0 %.
HRMS(MALDI-TOF): calc. for CagHsoN130o™ [M+H]* 854.4632, found 854.5409. *H NMR (400 MHz,
DMSO-ds) 6 12.18 (d, J =9.7 Hz, 2H), 8.68 (d, J = 7.8 Hz, 1H), 8.32 (t, J = 5.5 Hz, 1H), 8.19 (m, 4H), 8.01
(d, J=8.1Hz, 1H), 7.91 (t, J = 5.8 Hz, 1H), 7.69 (dt, J = 10.4, 5.6 Hz, 2H), 7.48 — 6.92 (m, 7H), 4.53 (q, J
= 6.9 Hz, 1H), 4.38 (q, J = 7.8, 7.2 Hz, 1H), 4.04 (td, J = 8.5, 5.2 Hz, 1H), 3.77 (d, J = 6.3 Hz, 1H), 3.72
(d, J =5.3 Hz, 2H), 3.22 — 2.83 (m, 6H), 2.67 (dt, J = 16.5, 8.8 Hz, 4H), 2.57 (m, 2H), 2.45 (s, 6H), 2.28
(m, 10H), 1.77 — 1.40 (m, 8H); **C NMR (101 MHz, DMSO-dg) & 172.8, 171.9, 171.6, 171.2, 171.1, 170.0,
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168.5, 167.9, 156.7, 153.7, 153.2, 143.6, 143.3, 127.5, 127.4, 126.5, 126.3, 120.2, 52.0, 50.6, 50.3, 49.4,
41.8, 40.3, 36.1, 35.7, 35.6, 35.0, 34.8, 34.7, 34.6, 31.4, 31.2, 29.4, 26.5, 24.8, 19.5, 19.1, 12.6, 12.5, 9.8,
9.8.
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Figure S4. The synthetic route for 3c and 4c.

Synthesis of XRGDX BODIPY-cyclopeptide (4a-BODIPY and 4b-BODIPY). To a suspension of
dipyrrin cyclopeptide (4a/4b, around 3 mg) in 500 pL MeCN, the DIPEA (85 uL) was added. The resulting
mixture was sonicated for 5 min, and the BF;-OEt; (140 pL) was added in one portion. The resulting
mixture was further sonicated for 5 min, then around 500 pL H,O was added for quenching the excess
BF;-OEt; (the resulting mixture showed bright yellow-to-green fluorescence). The crude product was
purified by preparative HPLC immediately.

4a-BODIPY. Yield: 47 %. Orange powder. Analytic HPLC: Gradient A, retention time: 31.0 min, purity:
97.8 %. HRMS(MALDI-TOF): calc. for CssHszBF2N1309" [M+H]" 958.5240, found 958.6489; calc. for
C43HegBFN1309+ [|\/|-|:+2H]+ 9405335, found 940.52109.

4b-BODIPY. Yield: 52 %. Orange powder. Analytic HPLC: Gradient A, retention time: 30.5 min, purity:
95.7 %. HRMS(MALDI-TOF): calc. for Cs1HssBF2N1309" [M+H]" 930.4927, found 930.6394; calc. for
Cs1HeaBFN130g" [M-F+2H]" 912.5022, found 912.5293.

Synthesis of bremelanotide-derived (Nva-Lys-His-Phe-Arg-Trp-Lys) dipyrrin-cyclopeptide (5). The
Fmoc-Lys(Mtt)-OH, Fmoc-Trp(Boc)-OH, Fmoc-Arg(Pbf)-OH, Fmoc-Phe-OH, Fmoc-His(Trt)-OH, Fmoc-
Lys(Mtt)-OH and Fmoc-Nva-OH were coupled during SPPS. The corresponding dipyrrin-cyclopeptide (5a
and 5b) were obtained after Mtt deprotection, dipyrrin formation, Fmoc deprotection, global cleavage and
deprotection, precipitated and purification.

5a. Dipyrrin formation was conducted by Method A with triethyl orthoformate. Yield: 22 %. Yellow
powder. Analytic HPLC: Gradient B, retention time: 16.7 min, purity: 95.1 %. HRMS(MALDI-TOF): calc.
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for CesHesN1sOo™ [M+H]* 1307.7524, found 1307.7774; calc. for CesHasN1sNaOo™ [M+Na]* 1329.7343,
found 1329.7705. *H NMR (400 MHz, DMSO-ds) & 14.2 (s, 2H), 12.0 (d, J = 23.8 Hz, 2H), 10.8 (s, 1H),
8.9 (s, 1H), 8.5 (d, J = 7.4 Hz, 1H), 8.3 (d, J = 8.2 Hz, 1H), 8.1 (s, 5H), 7.9 — 7.8 (m, 3H), 7.7 — 7.5 (M, 3H),
7.3(d, J=8.8 Hz, 2H), 7.2~ 7.1 (m, 6H), 7.1 — 6.9 (M, 9H), 4.6 — 4.5 (m, 3H), 4.3 — 4.1 (m, 3H), 3.8 - 3.7
(m, 1H), 3.1 - 3.1 (M, 2H), 3.0 - 2.9 (M, 10H), 2.7 — 2.6 (M, 4H), 2.5 — 2.3 (m, 12H), 2.3 — 2.3 (m, 4H), 1.7
1.3 (m, 20H), 0.9 — 0.8 (m, 3H).

5b. Dipyrrin formation was conducted by Method B with 9-anthracenecarboxaldehyde. Yield: 32 %. Red
powder. Analytic HPLC: Gradient B, retention time: 21.5 min, purity: 96.5 %. HRMS(MALDI-TOF): calc.
for C32H103N1809+ [|\/|‘|'H]+ 1483.8150, found 1483.8150; calc. for ngHloleaNaOgJr [M+Na]+ 1505.7969,
found 1505.8585.

Synthesis of KNKMKIK dipyrrin-cyclopeptides (6). The Fmoc-Lys(Mtt)-OH, Fmoc-lle-OH, Fmoc-
Lys(Alloc)-OH, Fmoc-Met-OH, Fmoc-Lys(Mtt)-OH, Fmoc-Asn(Trt)-OH and Boc-Lys(Fmoc)-OH were
coupled during SPPS. The corresponding dipyrrin-cyclopeptide (6a and 6b) were obtained after Mtt
deprotection, dipyrrin formation, Fmoc deprotection, global cleavage and deprotection, precipitated and
purification.

6a. Dipyrrin formation was conducted by Method A with triethyl orthoformate. Yield: 28 %. Yellow
powder. Analytic HPLC: Gradient B, retention time: 17.1 min, purity: 95.3 %. HRMS(MALDI-TOF): calc.
for C52H102N150128+ [|\/|'|'H]+ 1280.7548, found 1280.7967; calc. for
C62H101N15Na0128+ [|\/|+NEI]Jr 1302.7367, found 1302.8008. lH NMR (400 MHZ, DMSO-da) 012.1 (d, J=
22.7 Hz, 2H), 8.6 (d, J = 8.0 Hz, 1H), 8.2 - 8.1 (m, 6H), 7.8 — 7.7 (m, 7H), 7.6 (d, J = 8.4 Hz, 1H), 7.3 (5,
1H), 7.2 (s, 2H), 7.0 (s, 2H), 5.9 (ddt, J = 15.7, 10.6, 5.4 Hz, 1H), 5.3 (d, J = 17.1 Hz, 1H), 5.2 (d, J = 10.3
Hz, 1H), 4.6 (9, J=7.2 Hz, 1H), 4.4 (d, J =5.4 Hz, 2H), 4.2 - 4.1 (m, 5H), 3.7 — 3.7 (m, 1H), 3.0 - 2.9 (m,
6H), 2.7 — 2.7 (m, 8H), 2.5 (s, 2H), 2.4 (s, 6H), 2.3 - 2.3 (m, 10H), 2.0 (s, 3H), 1.7 - 1.6 (m, 9H), 1.6 — 1.5
(m, 10H), 1.4 — 1.3 (m, 10H), 0.8 — 0.8 (m, 6H).

6b. Dipyrrin formation was conducted by Method B with 4-bromobenzaldehyde. Yield: 37 %. Red powder.
Analytic HPLC: Gradient B, retention time: 21.1 min, purity: 95.7 %. HRMS(MALDI-TOF): calc. for
CesH105BrN15012S™ [M+H]" 1434.6966, found 1434.8219.

Synthesis of RVCRKP dipyrrin-cyclopeptides (7). The Fmoc-Pro-OH, Fmoc-Lys(Mtt)-OH, Fmoc-
Arg(Pbf)-OH, Fmoc-Cys(Trt)-OH, Fmoc-Val-OH and Fmoc-Arg(Pbf)-OH were coupled during SPPS. The
corresponding dipyrrin-cyclopeptide (7a and 7b) were obtained after Mtt deprotection, Fmoc-deprotection,
dipyrrin formation, global cleavage and deprotection, precipitated and purification.

7a. Dipyrrin formation was conducted by Method A with triethyl orthoformate. Yield: 28 %. Yellow
powder. Analytic HPLC: Gradient A, retention time: 28.6 min, purity: 98.6 %. HRMS(MALDI-TOF): calc.
for CsoHs1N160sS* [M+H]* 1065.6139, found 1065.6181. *H NMR (400 MHz, DMSO-ds) & 12.2 (s, 2H),
8.2 -6.8 (m, 19H), 4.6 — 4.1 (m, 6H), 3.5 -3.5 (m, 2H), 3.3 -2.7 (m, 10H), 2.7 - 2.5 (m, 4H), 25-2.1
(m, 14H), 2.0 - 1.3 (m, 19H), 0.9 — 0.6 (m, 6H).

7b. Dipyrrin formation was conducted by Method B with 4-(trifluoromethyl)benzaldehyde. Yield: 41 %.
Red powder. Analytic HPLC: Gradient A, retention time: 20.0 min, purity: 94.0 %. HRMS(MALDI-TOF):
calc. for C57F3H34N15038+ [|\/|'|'H]+ 12096325, found 1209.6384.
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Synthesis of ATSP-6935 derived (LTFKEYWAQLKS) peptide and its dipyrrin-cyclopeptides (8). The
Fmoc-Ser('Bu)-OH, Fmoc-Lys(Mtt)-OH, Fmoc-Leu-OH, Fmoc-GIn(Trt)-OH, Fmoc-Ala-OH, Fmoc-
Trp(Boc)-OH, Fmoc-Tyr('Bu)-OH, Fmoc-Glu(‘Bu)-OH, Fmoc-Lys(Mtt)-OH, Fmoc-Phe-OH, Fmoc-
Thr(*‘Bu)-OH and Fmoc-Leu-OH were coupled during SPPS. The linear peptides (S2) were obtained after
Fmoc deprotection, global cleavage and deprotection, precipitated and purification. And the corresponding
dipyrrin-cyclopeptide (8a and 8b) were obtained after Mtt deprotection, dipyrrin formation, Fmoc-
deprotection, global cleavage and deprotection, precipitated and purification.

S2. Analytic HPLC: Gradient B, retention time: 17.6 min, purity: 98.4 %. HRMS(MALDI-TOF): calc. for
CraH100N17NaOss* [M+Na]* 1534.8029, found 1534.7627. *H NMR (400 MHz, DMSO-ds) & 10.79 (s, 1H),
8.45 (d, J = 8.4 Hz, 1H), 8.22 (t, J = 8.8 Hz, 2H), 8.17 — 8.07 (m, 5H), 8.01 — 7.89 (m, 5H), 7.82 — 7.73 (m,
7H), 7.57 (d, J = 7.8 Hz, 1H), 7.32 (d, J = 8.1 Hz, 2H), 7.21 (d, J = 4.4 Hz, 6H), 7.17 — 7.11 (m, 3H), 7.07
—7.03 (m, 1H), 6.99 — 6.93 (m, 3H), 6.85 (s, 1H), 6.58 (d, J = 8.2 Hz, 2H), 4.56 — 4.50 (m, 2H), 4.40 — 4.37
(m, 1H), 4.31 (d, J = 3.8 Hz, 1H), 4.27 — 4.19 (m, 6H), 4.17 — 4.14 (m, 1H), 3.97 (dd, J = 6.5, 4.9 Hz, 1H),
3.91(q, J=6.4 Hz, 1H), 3.58 (dt, J = 21.0, 5.5 Hz, 2H), 3.10 — 2.66 (m, 10H), 2.21 (t, J = 8.4 Hz, 2H), 2.16
—2.10 (m, 2H), 1.91 — 1.82 (m, 2H), 1.78 — 1.43 (m, 18H), 1.35 — 1.25 (m, 4H), 1.20 (d, J = 6.9 Hz, 3H),
1.05 (d, J = 6.2 Hz, 3H), 0.86 — 0.80 (m, 12H). *C NMR (101 MHz, DMSO-ds) & 174.0, 173.9, 172.2,
172.2, 171.7, 171.3, 171.2, 171.2, 171.2, 170.9, 169.0, 155.7, 137.4, 135.9, 130.0, 129.1, 127.9, 127.3,
127.2,126.1, 123.5, 120.8, 118.3, 118.2, 114.7, 111.2, 109.7, 66.8, 61.5, 57.9, 55.0, 54.2, 53.7, 53.5, 52.5,
52.4,52.3,51.8,51.2, 50.6, 48.5, 38.6, 38.6, 37.1, 36.5, 31.5, 31.1, 30.9, 30.1, 27.7, 27.5, 27.3, 26.5, 26.5,
24.0,23.4,23.0,22.6,22.2,22.0, 21.8, 21.4,19.2, 17.9.

8a. Dipyrrin formation was conducted by Method A with triethyl orthoformate. Yield: 19 %. Yellow
powder. Analytic HPLC: Gradient B, retention time: 21.8 min, purity: 95.0 %. HRMS(MALDI-TOF): calc.
for CooH130N15020" [M+H]* 1820.9734, found 1821.0791. *H NMR (400 MHz, DMSO-ds) § 12.0 (s, 2H),
10.7 (s, 1H), 8.4 (d, J = 8.6 Hz, 1H), 8.2 (dd, J = 15.3, 7.8 Hz, 2H), 8.1 — 8.0 (m, 6H), 8.0 (d, J = 7.5 Hz,
2H),79(d,J=7.4Hz, 1H),7.8-7.7 (m, 2H), 7.7 - 7.6 (m, 2H), 7.5 (d, J = 7.9 Hz, 1H), 7.3 - 7.2 (m, 3H),
72-7.1(m,9H),7.0(d,J=7.1Hz, 1H), 6.9 (d, J=7.4 Hz, 1H), 6.9 (d, J = 8.5 Hz, 2H), 6.8 (s, 1H), 6.5
(d,J=8.4Hz,2H),4.6 —45(m, 1H),45-4.4 (m, 1H), 4.4 — 4.3 (m, 1H), 4.3-4.3 (m, 1H), 4.3 - 4.2 (m,
1H), 4.2 -4.1 (m, 5H), 4.0 — 3.9 (m, 1H), 3.9 - 3.9 (m, 1H), 3.6 — 3.6 (m, 2H), 3.1 — 2.8 (m, 10H), 2.7 (d,
J=6.5Hz, 4H), 2.4 (s, 6H), 2.3 - 2.1 (m, 14H), 2.0 - 1.9 (m, 2H), 1.9 - 1.4 (m, 18H), 1.1 (d, J = 6.9 Hz,
3H), 1.1 (d, J=6.2 Hz, 3H), 0.9 - 0.8 (m, 12H).

8b. Dipyrrin formation was conducted by Method B with 4-(trifluoromethyl)benzaldehyde. Yield: 24 %.
Red powder. Analytic HPLC: Gradient B, retention time: 28.0 min, purity: 95.3 %. HRMS(MALDI-TOF):
calc. for (.\,1()6H141N2()02()+ [l\/H'H]+ 2014.0626, found 2014.2106. lH NMR (400 MHZ, DMSO-ds) 011.8 (S,
2H), 10.8 (s, 1H), 8.3 — 7.7 (m, 20H), 7.6 — 7.5 (m, 2H), 7.3 — 6.8 (m, 18H), 6.6 — 6.5 (M, 2H), 4.5 (s, 3H),
4.4 —-4.1 (m, 12H), 3.9 (s, 2H), 3.2 — 2.5 (M, 14H), 2.4 — 1.3 (m, 46H), 1.2 — 1.0 (m, 6H), 0.9 — 0.7 (m,
15H).
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Figure S5. The synthetic route for 9.

Synthesis of dipyrrin-bicyclopeptide (9). As shown on Figure S5, the Fmoc-Lys(Mtt)-OH, Fmoc-
His(Trt)-OH, Fmoc-Dab(Alloc)-OH, Fmoc-Ala-OH and Boc-Lys(Fmoc)-OH were coupled during SPPS
(sample was taken, cleaved, precipitated and analyzed by the HPLC and ESI-MS, sample 1 in Figure S6).
The Fmoc and Mtt protecting groups were removed (sample 2 in Figure S6), and 3-(2,4-dimethyl-1H-
pyrrol-3-yl)propanoic acid was coupled onto two unprotected amine groups. We tried two different way to
desired product here: 1. Removing Alloc protecting groups and coupling 4-formylbenzoic acid on the side
chain of Dab, then tried intramolecular dipyrrin formation between two pyrroles and one aldehyde on resin;
2. To form dipyrrin with two coupled pyrroles on resin and 4-formylbenzoic acid in solution, then removing
Alloc protecting groups and doing intramolecular amidation between -COOH on dipyrrin and -NH; on the
side chain of Dab. We fail to obtain desired product by first way, so second way was used. Dipyrrin
formation was conducted by Method B with 4-formylbenzoic acid (sample 3 in Figure S6), then the Alloc
protecting groups was removed (sample 4 in Figure S6). After fully washed, the resin was mixed with
PyBOP (4 eqg.) and DIPEA (8 eq.) in DMF (4 mL/0.1 mmol) for 12 h. The desired product was obtained
after global cleavage and deprotection, precipitated (sample 5 in Figure S6) and purification. Yield: 19 %.
Red powder. Analytic HPLC: Gradient A, retention time: 22.6 min, purity: 95.3 %. HRMS(MALDI-TOF):
calc. for CsiH7oN130s™ [M+H]* 992.5465, found 992.5787; calc. for CsiHssN1sNaOs™ [M+Na]™ 1014.5284,
found 1014.5633.
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Figure S6. The crude products of intermediate steps for synthesizing 9 were cleaved, precipitated and analyzed by
HPLC and ESI-MS.

Synthesis of RGD peptide (S3) and Bis-RGD dipyrrin-peptide (10). As shown on Figure S7, the Fmoc-
Asp(‘Bu)-OH, Fmoc-Gly-OH and Fmoc-Arg(Pbf)-OH were coupled onto resin. After removing N-terminal
Fmoc, S3 can be obtained by global cleavage and deprotection, precipitated and purification. For synthesis
7, 3-(2,4-dimethyl-1H-pyrrol-3-yl)propanoic acid was coupled, and the dipyrrin was formed between two
peptide chains by Method A with triethyl orthoformate. The desired product was obtained after global
cleavage and deprotection, precipitated and purification.
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Figure S7. The synthetic route for S3 and 10.

Fmoc-Asp(O'Bu)-OH
Fmoc-Gly-OH
Fmoc-Arg(Pbf)-OH

FmociN—Q) —————=

SPPS

Arg-Gly-Asp (RGD peptide, S3). Yield: 68 %. White powder. Analytic HPLC: Gradient A, retention time:
4.9 min, purity: 95.6 %. HRMS(MALDI-TOF): calc. for C12H24N;Os" [M+H]" 346.1833, found 346.1748;
calc. for C12H2sN7NaOs* [M+Na]" 368.1653, found 368.1553. *H NMR (400 MHz, DMSO-ds) & 8.73 (t, J
=5.5Hz, 1H), 8.29 (d, J = 8.2 Hz, 1H), 8.22 (s, 3H), 7.86 (s, 1H), 7.23 (m, 6H), 4.50 (td, J = 7.8, 5.6 Hz,
1H), 3.92 — 3.77 (m, 3H), 3.11 (g, J = 6.7 Hz, 2H), 2.67 — 2.48 (m, 2H), 1.72 m, 2H), 1.55 (m, 2H); ©*C
NMR (101 MHz, DMSO-ds) 6 172.4, 171.7, 168.7, 168.0, 156.9, 51.7, 49.4, 41.8, 40.1, 36.2, 28.3, 24.0.

10. Yield: 39 %. Yellow powder. Analytic HPLC: Gradient A, retention time: 25.6 min, purity: 97.0 %.
HRMS(MALDI-TOF): calc. for CssHs7N16012" [M+H]" 999.5119, found 999.4611. *H NMR (400 MHz,
DMSO-ds) 6 12.32 (s, 2H), 8.30 (t, J = 5.7 Hz, 2H), 8.21 (d, J = 7.2 Hz, 2H), 8.08 (d, J = 8.1 Hz, 2H), 7.74
(t, J = 5.6 Hz, 2H), 7.53 — 6.94 (m, 13H), 4.49 (td, J = 8.0, 5.3 Hz, 2H), 4.20 (g, J = 7.0 Hz, 2H), 3.82 —
3.62 (m, 4H), 3.06 (q, J = 6.5 Hz, 4H), 2.74 — 2.51 (m, 8H), 2.45 (s, 6H), 2.31 (m, 10H), 1.71 — 1.60 (m,
2H), 1.55—1.39 (m, 6H); *C NMR (101 MHz, DMSO-ds) § 172.5, 172.0,171.8, 171.7, 168.6, 156.8, 153.3,
143.2,127.6, 126.5, 120.4, 52.5, 49.3, 42.0, 40.3, 36.0, 34.8, 28.8, 24.8, 19.5, 12.4, 9.7.

Synthesis of cyclopeptide with double dipyrrin cyclic linker (11). As shown on Figure S8, the
Fmoc-Asn(Trt)-OH, Fmoc-Arg(Pbf)-OH, Fmoc-Lys(Alloc)-OH, Fmoc-His(Trt)-OH, Fmoc-Phe-
OH, Fmoc-lle-OH, Fmoc-Lys(Alloc)-OH, Fmoc-His(Trt)-OH, Fmoc-Asn(Trt)-OH, Fmoc-
Arg(Pbf)-OH, Fmoc-Lys(Mtt)-OH, Fmoc-His(Trt)-OH and Fmoc-Phe-OH were coupled during
SPPS (sample was taken, cleaved, precipitated and analyzed by the HPLC and ESI-MS, sample 1
in Figure S9). The Fmoc and Mtt protecting groups were removed, and 3-(2,4-dimethyl-1H-
pyrrol-3-yl)propanoic acid was coupled onto two unprotected amine groups. The first dipyrrin
formation was conducted by Method B with 4-(trifluoromethyl)benzaldehyde (Sample 2 in Figure
S9).The two Alloc protecting groups were then removed (Sample 3 in Figure S9), and 3-(2,4-
dimethyl-1H-pyrrol-3-yl)propanoic acid was coupled onto another two unprotected amine groups.
The second dipyrrin formation was conducted by Method B with 4-nitrobenzaldehyde. The desired
product was obtained after global cleavage and deprotection, precipitated (Sample 4 in Figure S9)
and purification. Yield: 11 %. Red powder. Analytic HPLC: Gradient B, retention time: 24.9 min,
purity: 97.3 %. HRMS(MALDI-TOF): calc. for Ci3iHi72F3N3602:" [M+H]" 2642.3444, found
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2642.3737; calc. for CiziHi71F3N3sNaO21" [M+Na]* 2664.3264, found 2664.3598; calc. for
C131H171F3sKN36021" [M+K]" 2680.3003, found 2680.3379.
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Figure S8. The synthetic route for 11.
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Figure S9. The crude products of intermediate steps for synthesizing 11 were cleaved, precipitated and analyzed by

HPLC and ESI-MS.
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Synthesis of linear GHK dipyrrin-peptide (S6). As shown on Figure S10, the dipyrrin-peptide conjugate
S6 was synthesized by routine SPPS with a prepared dipyrrin building block S5.
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Figure S10. The synthetic route for S6.

S4. To a solution of 3-(2,4-dimethyl-1H-pyrrol-3-yl)propanoic acid (2 mmol) in DCM (15 ml) , triethyl
orthoformate (1.1 mmol) and POCI; (1.2 mmol) were added at 0 °C. The reaction was stirred at r.t. for 3 h
before it quenched by water. The solvent was evaporated and the resulting residue was purified by column
chromatography on silica gel (mobile phase: DCM/MeOH, v/v, 100/0 to 90/10). Yield: 56 %. Yellow
powder. Analytic HPLC: Gradient A, retention time: 18.5 min, purity: 96.6 %. HRMS(MALDI-TOF): calc.
for C1oH2sN204" [M+H]* 345.1809, found 345.1154. *H NMR (400 MHz, DMSO-ds) 5 12.78 (s, 2H), 7.34
(s, 1H), 2.65 (t, J = 7.5 Hz, 4H), 2.49 (s, 7H), 2.40 (t, J = 7.5 Hz, 4H), 2.32 (s, 6H); *C NMR (101 MHz,
DMSO-dg) 6 173.6, 153.4, 143.1, 127.2, 126.3, 120.5, 33.5, 18.8, 12.4, 9.8.

S5. The solution of S4 (1 mmol), HATU (1 mmol), diethylamine (1 mmol) and DIPEA (2 mmol) in DMF
(2 mL) was stirred at r.t. overnight. The reaction mixture was monitored by analytic HPLC, both mono-
amidated and di-amidated, as well as unreacted S4, were detected. The mono-amidated product was
separated selectively by preparative HPLC. Yield: 38 %. Yellow powder. Analytic HPLC: Gradient A,
retention time: 22.1 min, purity: 96.2 %. HRMS(MALDI-TOF): calc. for C23H3aN3O3" [M+H]* 400.2595,
found 400.2149. 'H NMR (400 MHz, DMSO-ds) § 12.12 (d, J = 2.9 Hz, 2H), 7.40 (s, 1H), 3.25 (g, J = 7.0
Hz, 4H), 2.67 (t, J = 7.5 Hz, 4H), 2.50 (s, 6H), 2.42 (dt, J = 15.0, 7.5 Hz, 7H), 2.33 (d, J = 2.5 Hz, 6H),
1.02 (dt, J = 18.3, 7.1 Hz, 6H); *C NMR (101 MHz, DMSO-de) & 173.6, 170.0 153.8, 153.0, 143.3, 143.1,
128.2,127.3, 126.8, 126.6, 120.8, 41.2, 33.5, 31.8, 19.3, 18. 9, 14.2, 13.1, 12.8, 12.7, 9.9, 9.8.

S6. S5 was coupled on resin-bound GHK peptide as routine SPPS procedure, and the desired product was
obtained after global cleavage and deprotection, precipitated and purification. Yield: 48 %. Yellow powder.
Analytic HPLC: Gradient A, retention time: 29.7 min, purity: 98.9 %. HRMS(MALDI-TOF): calc. for
C37H57N1005Jr [|\/|‘|‘H]+ 721.4508, found 721.5026; calc. for (.\,37H56N10N3.05+ [M+Na]+ 743.4327, found
743.4814.
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Table S3. The chemical shift of aH/NH and corresponding coupling constant of RGD motif of 3a-3b, 4a-
4b

J® (aH-NH) Chemical shift («H, ppm) Chemical shift (NH, ppm)
Arg(R) Gly(G) Asp(D) Arg(R) Gly(G) Asp(D) Arg(R) Gly(G) Asp (D)

3a 75 5.7 7.6 411 3.76 4.56 7.89 8.35 8.28
3b 7.7 5.3 6.9 4.36 3.77 4,57 8.69 8.34 8.34
3c 7.0 55 7.4 4,34 3.77 4.56 8.72 8.35 8.35
3d 7.3 5.6 7.2 4.36 3.83 4,55 8.86 8.55 8.46
4a 8.0 5.6 7.7 4.38 3.73 4,55 8.57 8.3 8.25
4b 8.1 5.1 7.6 4.39 3.78 4,52 8.56 8.27 8.27
4c 7.8 5.5 7.6 4.38 3.72 4,53 8.68 8.32 8.21
4d 7.7 5.6 7.8 4.36 3.69 4,37 8.74 8.31 8.02
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Photophysical experiments

Table S4. The photophysical properties of 5a and 5b in HEPES buffer.

Aabs (NM) £ (x10* M1 cm?) dec(NM)  2em(Nm) T (ns) )
4a-BODIPY 525 2.80 522 533 7.2 0.92
4b-BODIPY 525 2.76 522 533 7.1 0.93

Table S5. The photophysical properties of 1a, 2 and 8 in HEPES buffer with saturated zinc ion.

dabs(NM) £ (x10*M?1cem?) e (NM) dem (NM) 7 (Ns) ()
la 496 2.66 498 503 2.9 0.31
2 497 2.79 498 503 2.0 0.22
S6 496 2.33 498 503 1.7 0.13
1.0 Excitation
—— Emission

Normalized Intensity

T T T T T T T T T T T T T T T 1
300 350 400 450 500 550 600 650 700

Wavelength (nm)
Figure S11. Normalized excitation/emission spectra of 1a (1 uM) in HEPES buffer with ZnCl; (5 uM)
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Figure S12. Determination of detection limit of 1a from first five points of fluorescent titration curve.
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Figure S13. Determination of stoichiometry between 1a and zinc ion via Jobs’ plot. The total concentration of 1a and
ZnClyis 1 uM.
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Figure S14. Influence of temperature toward the emission intensity of 1a (1 uM) in HEPES buffer with ZnCl; (5 uM)
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Figure S15. Influence of pH toward the emission intensity of 1a (1 pM) in different buffer with/without ZnCl, (5 uM)
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Figure S16. Fluorescent titration curves (emission intensity at wavelength 505 nm) of 1b and 1d in HEPES buffer
with ZnCl,.
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Figure S17. Fluorescent titration curve (emission intensity at wavelength 503 nm) of 2 in HEPES buffer with ZnCl..
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Figure S18. Fluorescent titration curve of 8 (emission intensity at wavelength 503 nm) in HEPES buffer with ZnCl..
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Biological experiments

Protease stability assays. Peptide protease degradation kinetics was determined with Thermo Pierce™
MS-Grade Trypsin Protease. The solution of trypsin (10 pg/mL) in PBS with 5 mM DTT and 2 mM CaCl;
was prepared and divided into 10 identical parts (200 pL for each part). The peptides (2000 eq. compare
with trypsin in 200 pL above buffer) were added to form 5 identical reaction mixtures for both 3a and 4a.
Samples were then incubated at 37°C, 500 rpm. At 5 min, 15 min, 30 min, 120 min, and 240 min, a sample
for both 3a and 4a were taken out and quenched in a 600 uL of 2% TFA/H,0 on ice. The samples were
centrifuged for 3 min at 10,000 rpm to precipitate quenched trypsin. Supernatant solutions were then
analyzed and intact peptide quantified by analytical HPLC.

Cell line and culture. T24 cells were grown in RPMI-1640 medium. HeLa cells were cultivated in DMEM
medium and MRCS5 cells are cultivated in MEM medium (Gibco, USA). All media are supplemented with
10% fetal bovine serum and 1% penicillin/streptomycin antibiotics. All the cells are cultivated in a
humidified incubator with 5% CO, at 37°C.

MTT cell viability assay. Two cell lines (HeLa and MRC-5) (1 x 104 cells/mL) were seeded on a 96-well
plate overnight and different concentrations of 1a was added into the cells on the next day. After 24 hours
incubation, 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium (MTT) (conc. = 0.5 mg/mL) was added
and they were incubated at 37 °C for 3 hours. The formazan formed were dissolved in dimethyl sulfoxide
(DMSO) and the absorbance of the solution was measured in a microplate reader at 540 nm wavelength
(reference wavelength = 690 nm). Quadruplicates were performed to obtain the data.

Integrin binding affinity assay. 0.4 pg/mL of purified recombinant human o.f; integrin (derived from
CHO cells, R&D Systems) was adsorbed onto a 96-well ELISA plate (Nunc, Roskilde, Denmark) at 4 °C
overnight. After blocking the integrin-coated wells, 3b, 4a-4d and Cilengitide of different concentrations
(from 2.5 to 80 uM) were added to compete with 0.25 pg/mL biotinylated Vitronectin (Abcam, Cambridge,
UK) to bind with the recombinant a,[3; integrin. After three hours incubation, peroxidase reagent was added
to the wells followed by ABTS (2,2’azino-bis(3-ethyl benzothiazoline-6-sulphonic acid) reagent. The
absorbance of the solution was measured in a microplate reader at 405 nm wavelength. The result was
expressed as the percentage displacement of Vitronectin by 3b, 4a—4d and Cilengitide.

Immunoluminescence assay of 4b-BODIPY in various cell lines. These assays were prepared and
conducted at room temperature, unless otherwise stated. Cells after treatment of 10 uM 4b-BODIPY for 4
h were fixed by formalin for 15 min. The samples were then washed with PBS. 0.2% Triton-X buffer was
then added onto the samples for 15 min. 3% BSA in PBS was served as the blocking buffer and applied
onto the sample for 30 min at room temperature. The primary antibody diluted in blocking buffer was added
onto the sample at 4°C overnight. The samples were washed with PBS and corresponding secondary
antibodies were added over 1 h. Samples were washed with PBS and mountant was applied to each sample.
Confocal images were acquired by the Nikon Eclipse Ti2 Confocal Microscope. Signal from 4b-BODIPY
was obtained upon the excitation at 488 nm and the signal of secondary antibody was obtained upon the
excitation at 561 nm.
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Computations

The initial structures were constructed using Avogadro (version 2.0).® The partial charges of unusual amino
acid residues were obtained by using R.E.D. Development Server.* The clustered conformation of each
compound was docked into the ayBs crystal structure (PDB: 4MMY) using AutoDock Vina,® which the
lattice box of size 30 A x 30 A x 30 A. The docking parameters were set at the default values, except the
“exhaustiveness” was set to 64 for more comprehensive searching on the docking conformations. Docked
structures of peptide facing the a3 side with lowest energies were chosen for further analysis.

Table S6. The estimated docking energies of 3a~3d and 4a~4d with o,ps protein (PDB: 4AMMY) with the
residues that exist H-bond interactions with the docked position of respective compound.

Compound | AG H-bond interaction | Compound | AG H-bond interaction
(kcal/mol) | residues (kcal/maol) residues

3a —6.1 - 4a —-8.0 TYR 178, SER 1047

3b —5.5 ASP 148, TYR 1090 | 4b -8.8 ASP218, TYR 1090

3c —5.2 GLU 1144 4c —8.0 ALA 215

3d —5.2 ALA 1142 4d 7.2 ALA 215

Figure S21. The overlay structure of 3a—3d with o3 crystal structure with fibronectin (PDB: 4AMMY).
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HPLC chromatograms and MALID-TOF HRMS spectra of products

NH,

o}
H
HzN/\[rN\::)LN ~.,,n/NH2
o o

H

NH
\(N»
S1

Chemical Formula: C14H25N703
Exact Mass: 339.2019

C:\Users\Yue W...467-SM-201113.D Injection 1 DAD C, Sig=220,8 Ref=off Chromatogram

7.1
20004
1500+
RT Type Area Total Area %
1 9.280 BB 10.779 1.98
10004 2 7.107 BB 527.894 96.80
3 5.474 BB 6.653 1.22
5004
5.5 9.3
(o}
T T T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50

Retention time (min)

Analytic HPLC of GHK peptide, S1 (Gradient A, 220 nm).

C:\Users\Yue W...57-SM-prep.mzML Injection 1 MS1 (+) profile MS + spectrum 0.00

N9 RS
379.0886 A= N3 @
200000- 2000000 = NA S
ER- I
362.1856 i\ &
79.68%
1500004 340.2039 ° 85
67.36% 83 2 e 5
5 SR RS
” g4 8y
100000+ m g -
.
380.0919
50000 341.2044 19.71% 563.1310
335.0972 o .
294.0692 6.89%‘,1L18% 378-1572402.0738 445.0330 465 3035490.2806 524.1431 546 1304 750, 592.08:
ol 3~?7% N | i 4-1|5 % | 2.15% 3~7|4°/° 1.15% 1.84% 2.61% g 579 | 2.8|1°/c
L - PR P N PR | PR 1} sl FURPEDR [ w b . . . L - L. 1 . Lt el

I e e T R S HR S S S S
280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 6
m/z (Da)

HRMS(MAIDL-TOF) of GHK peptide, S1.
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O NH,
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Chemical Formula. C33H45Ng05
Exact Mass: 647.3544

C:\Users\Yue W...w\YUE500-PROD.D Injection 1 DAD B, Sig=280,8 Ref=off Chromatogram

500 29.5
4004
3004 RT Type Area Total Area %
1 30.008 BB 2.623 2,91
29.481 BB 87.477 97.09
2004
1004
H3/0.0
o A
T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50
Retention time (min)
Analytic HPLC of 1a (Gradient A, 280 nm).
C:\Users\Yue W...ue500-prep.mzML Injection 1 MS (+) profile MS + spectrum 0.00
1400004 b S
] M [ o <
0 S ey ® o N oo
120000  648.3406 s 28 83 R¢&
100.00% © o> I8
i © n —
100000+ R A ©
| S N2
I o T &
800004 p= 27 Be B
)} = M 2y @ N
n N~ g
60000 649.3427 A . 8
1 39.19%
40000_ — r T T T T T T T T T T T 1
] 670.3203 646 647 648 649 650 651 652 653
20000- 17.27% m/z (Da)
523.4881 936.2747 1183.5788 1406.3912 1657.87341872.92302091.2882 2436.5477 2827.95843044.5398  3342.797
0_'0.26% 0.30% 0.36%  0.30% 0.36%  025%  0.42% 0.33% 0.30%  0.36% 0.35%
T T T T T T T T T T
500 1000 1500 2000 2500 3000
m/z (Da)

HRMS(MAIDL-TOF) of 1a.
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Chemical Formula: C34H47NgO5
Exact Mass: 661.3700

250, C:\Users\Yue W...YUE513-3-PREP.D Injection 1 DAD B, Sig=280,8 Ref=off Chromatogram

25.9
2004
RT Type Area Total Area %
1504 1 30.280 VB 0.382 1.01
2 30.174 BV 0.179 0.47
3 25.874 BB 36.770 97.02
1004 4 25.500 BB 0.092 0.24
5 25.187 BB 0.238 0.63
6 7.760 BB 0.239 0.63
504
] [ 2 303
0 A i "
T T T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50

Retention time (min)

Analytic HPLC of 1b (Gradient A, 280 nm).

C:\Users\Yue W...513-3-prep.mzML Injection 1 MS (+) p@fue MS + spectrum 0.00
662.4363 R3| 82
100.00% ne 2S 2, ¢
BE| 8% &% &s
Sa wS
O O
1000000+ ﬂ A ©
(30} © ~
L9 . 0 ~N n
N o [ g <+ > © o
0 O O & <+ N g %
663.4397 © © TR 5
41.88% A © Q-
500000+ &
I T T T T T T T T T T T T T T T 1
684.4176 660 661 662 663 664 665 666 667 668
664.4428 14.36% m/z (Da)
8.37% | [735.4943 1086.63321214.7362 1345.8297 1832.1075  2015.1503
ol 1.00% 0.19%  0.25%  0.93% 0.14% 0.49%

500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 22
m/z (Da)
HRMS(MAIDL-TOF) of 1b.
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Chemical Formula: C35H49NgO5
Exact Mass: 675.3857

C:\Users\Yue W...YUE513-4-PREP.D Injection 1 DAD B, Sig=280,8 Ref=off Chromatogram

27.2
4004
3004
RT Type Area Total Area %
1 27.560 BB 0.705 1.36
2004 2 27.220 BB 50.845 97.76
3 27.034 BB 0.460 0.88
1004
| 270127.6
o 4
T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50

Retention time (min)

Analytic HPLC of 1c (Gradient A, 280 nm).

C:\Users\Yue W...513-4-prep.mzML Injection 1 MS (+) prcqfile MS + spectrum 0.00
1500000/ 676.3767 S5 3
100.00% e B2 Ko o
3 =~

s8] 5% 4% &
fl 5o g3

o

A
1000000/ S 28

me | ™3 $eo w0
R8| Rz \ 85 &3
677.3814 e v 38
41.55% 3 g~

— AL
5000004 698.3571 r— 1.~ 1 1~ 1 1 1 " 1T " 1
22.51% 674 675 676 677 678 679 680 681 682
678.384 m/z (Da)
8.19% | | 700.3643 1220.6767 1374.7312 1859.9817  2050.10092188.1595
ol 2.85% 0.58%  1.15% 0.25% 0.67%  0.12%
Lol — - SR U P OU U — ——— S S -

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 T T T T T T T T T T T
500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2¢
m/z (Da)

HRMS(MAIDL-TOF) of 1c.
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Chemical Formula: C3gH49NgO5
Exact Mass: 723.3857

C:\Users\Yue W...YUE502-2-PROD.D Injection 1 DAD B, Sig=280,8 Ref=off Chromatogram

3004 36.9
2504
2004 RT Type Area Total Area %
1 1 36.938 BB 39.444 96.34
1504 2 34.491 BB 0.567 1.38
E 3 27.998 BB 0.512 1.25
1004 4 26.618 BB 0.418 1.02
504
o y i ¥5_y
A A Ak
T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50

Retention time (min)

Analytic HPLC of 1d (Gradient A, 280 nm).

5 C:\Users\Yue W...502-2-prep.mzML Injection 1 MS (+) profile MS + spectrum 0.00
o o ™
1.5x10'H 724.3917 NS 8=
[QN=) ™M Q ~
100.00% 3 nn ag o
R2| R¥ 82 283
4 No
=
~ o o~
) 725.3952 A N
1.0x10' 67.50% N2 O
/ ag: 2 b
Lt e ) o2 ]
+ S 1) S @M Ms
K=} N O pe i
N = ~ Q@ . 9
~NTOR
~
5.0x10°
Ox104 726.4054 rr—— 1.~ 1.~ 1 ~ 1 ~ 1 * 1T ~ T 1
319 722 723 724 725 726 727 728 729 730
19.31%
— m/z (Da)
727.413% | 748.3884 1448.8282 2172.1582
2.85% | | 2.55% 0.65% 0.11%
0.0 R R .

500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2t

m/z (Da)
HRMS(MAIDL-TOF) of 1d.
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Chemical Formula: C3gHs7N41O5
Exact Mass: 713.3762

o4 C:\Users\Yue W...w\YUE526-PROD.D Injection 1 DAD B, Sig=280,8 Ref=off Chromatogram

30
19.4
2504
2004
RT Type Area Total Area %
1504 1 19.370 BB 37.742 96.05
2 18.996 BB 1.550 3.95
1004
504
El
0 A
T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50

Retention time (min)

Analytic HPLC of 1e (Gradient A, 280 nm).

D:\Onedirve\On...ue526-prod.mzML Injection 1 MS1 (+) Rrofile MS + spectrum 0.00
2 )
7 714.4103 023 o
1.5x10' 100.00% =] N8 N
<+ o TIPS SN "Moo
=9 I M8 o
8 s 38
715.4136 A R= =4
72.54% A
/ T SR Ve X
1.0x10+ -9 =g MR
=T A N Q <+
T8l an) &3 28 ¥
NEfL R 8 T8 IR
RY go
5.0x 106— 7212;};,24 L e e A s S B e —
. 712 713 714 715 716 717 718 719 720
737.3976 m/Z (Da)
717.433 11.54%
544.3561 4.68% 877.4658 1007.5733 1285.7018 1383.7554
0.24% — 1.00% 0.21% 0.11% 1.21%
0.0 -~ — e A
r T T T T T T T T T T T T T T T T T T T T T
500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 17
m/z (Da)

HRMS(MAIDL-TOF) of 1e.
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Chemical Formula: C4gH53NgO5
Exact Mass: 847.4170

C:\Users\Yue W...-PROD-(20-80).D Injection 1 DAD B, Sig=280,8 Ref=0off Chromatogram

26.2
1000
RT Type Area Total Area %

1 26.173 BB 202.051 97.20

5004 2 6.655 BB 1.303 0.63

3 0.936 BB 4.517 2.17

0.9 7
(o8 ._"1 QA Y _L
T T T T T T T T T T T T T T T T T T T T T

5 10 15 20 25 30 35 40 45 50

Retention time (min)

6000000- D:\Onedirve\On...505-2-prep.mzML Injection 1 MS1 (+) ero\Ellfe MSO+ spectrum 0.00
848.4385 RIS o
100.00%, TS| Im | =8 o -
sS| R ToO&R ¥
5000000 849.4429 ® ® aN ¢ E o
| | 77.54% m)\ 27 Be
4000000 heo oo o
YRR IS
1 T2 i Te 9. o
28|l ¢ Sw 8% 2%
3000000 s3I & 88 %% SR
] il % )
850.4539
20000004 28.46% r——1 1.~ 1~ T~ 1 1 " T 1
1 I 846 847 848 849 850 851 852 853 854
1000000+ 846,397 870.4309 m/z (Da)
] 3.05% 6.78% 16092.;562
—_— . (]
o I VR

600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2t

m/z (Da)
HRMS(MAIDL-TOF) of 1f.
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Chemical Formula: C59Hg3NgO5
Exact Mass: 977.4952

C:\Users\Yue W...-PREP-(20-80).D Injection 1 DAD B, Sig=280,8 Ref=off Chromatogram

314
10004
800+
RT Type Area Total Area %
6004 1 31.370 BB 191.223 97.74
1 2 7.646 BB 2.035 1.04
4004 3 0.227 BB 2.386 1.22
2004
| 0.2 ;.6
el i i
T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50

Retention time (min)

Analytic HPLC of 1g (Gradient B, 280 nm).

D:\Onedirve\On...513-1-prep.mzML Injection 1 MS1 (+) p

ofile MS

_,

+ spectrum 0.00

N @ o
978.6518 SIS N
100.00% nme  my 2L o o
X8| R \ BN Sg g
o - o © S @ h © oS
&N Zid Q2
[
2 g NI o
. 88788 88 Qe o
[ =) (<)) o A N - o
5x107 980.6567 5S/\53 2% 98 2 &
| 42.99% &~ &4
I T T T T T T T T T T T T T T T 1
976 977 978 979 980 981 982 983 984
981.6723 m/z (Da)
994.680§ 10:-68% 1257.9120 1955.2613
2~0%H 0.32% 0.28%
04 ¥ - - R -
I 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 T T T T T T T T
600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2<

HRMS(MAIDL-TOF) of 1g.

m/z (Da)
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Chemical Formula: C4oH49NgO7
Exact Mass: 767.3755

C:\Users\Yue W...YUE505-4-PROD.D Injection 1 DAD B, Sig=280,8 Ref=off Chromatogram

32.0
3004
RT Type Area Total Area %
2004
1 48.068 BB 0.748 1.79
2 31.968 BB 40.849 97.52
3 8.208 BB 0.124 0.30
4 7.194 BB 0.165 0.39
1004
48.1
“ L L
0 I k I
. T . T . T . T . T . T . T . T . T . T .
5 10 15 20 25 30 35 40 45 50
Retention time (min)
Analytic HPLC of 1h (Gradient A, 280 nm).
D:\Onedirve\On...505-4-prep.mzML Injection 1 MS1 (+) grocfile MS + spectrum 0.00
768.4274 NN 8
1.2x104  100.00% BSr 88w
88 BF g g
1 ~ ~ ;Y Mmoo
7 Ra 4d
1.0x10 A R~ R«
i 769.4309 - A
65.78% X 8¢
8.0x10™ | 2275 8§81 2% 22 o
. g2llgs) IR g%
6 N=[| K%Y Qo 9§
6.0x10 R~ 42
~
4O><106— 1~ 1 * T ~ 1 ~ T * 1T "~ T * 1T
’ 770.4390
_ 18.73% 766 767 768 769 770 771 772 773 774
2.0x10 . m/z (Da)
771-4:16 792.4327 1437.80671567.8205 2205.20102335.223:
0.0, 3.02% [ | 2.37% 0.14%  0.75% 0.12%  0.28%

600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2¢

m/z (Da)
HRMS(MAIDL-TOF) of 1h.
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Chemical Formula: C5oHgsN130g
Exact Mass: 975.5079

C:\Users\Yue W...w\YUE514-PREP.D Injection 1 DAD B, Sig=280,8 Ref=0off Chromatogram

24.8
150
RT Type Area Total Area %

1004

1 25.205 BB 0.136 0.55

2 24.825 BB 24.184 98.88

3 24.485 BB 0.139 0.57
504

£ &
0+ A

. T . T . T . T . T . T . T . T .
15 20 25 30 35 40 45 50
Retention time (min)

Analytic HPLC of 1i (Gradient A, 280 nm).

C:\Users\Yue W...ue514-prep.mzML Injection 1 MS (+) prgfiloe ML% + spectrum 0.00
976.5419 ngi 2 >
100.00% 22| 2 \ N @ »
o n Q @
4000000+ 52 5@ p 2o E &g
o™ ¢ oni
977.5459 A o B
70.09% Fe
3000000 — 78 @22 ~ o
nS; g DT @ o
gslRe)l 28 BE 8s
o o [)} o 0
2000000+ &Y o
978.5522 r——71 1.~ 1 T 1 1 T ™ 1
22.87%
1000000- | 22.87% 974 975 976 977 972|3D 979 980 981 982
979.5578 999.5322 m/z (Da)
1 656.0889769.9820 4 530 | , 6:91% 1367.7498 1645.8729  1813.9733 1953.0599
ol 0.16% 0.21% — 0.13% 0.27% 0.38%  0.42%

600 700 800 900

HRMS(MAIDL-TOF) of 1i.

1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300

m/z (Da)
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Chemical Formula: C39H43N705
Exact Mass: 581.3326

C:\Users\Yue W...w\YUE503-PROD.D Injection 1 DAD B, Sig=280,8 Ref=0ff Chromatogram

30.0
2004
1504 RT Type Area Total Area %
1 29.991 VB 24.415 95.72
100- 29.678 BB 0.706 2.77
3 29.478 BB 0.385 1.51
504
zgé
o A

. T . T . T . T . T . T . T . T . T . T .
5 10 15 20 25 30 35 40 45 50
Retention time (min)

Analytic HPLC of 2 (Gradient A, 280 nm).

C:\Users\Yue W...ue503-prep.mzML Injection 1 MS (+) pg;ofoile MS + spectrum 0.00

582.3429 E § ] E <
L N
2500000 100:00% NS 29 8e R,
K= o8 &H& S g
B SRR
RS
20000004 A
00000 = 2 e 2
15 3 P S X
583.3445 R B+ gk o83
41.57% ! ® S
10000004 -
] 604.3245 T T T 1T T T 1
20.70% 580 581 582 583 584 585 586 587 588
500000 584.349¢ |605.3259 m/z (Da)
1 7.57%] 7.38% 892.5055  1019.5935 1186.6867  1319.7339 1473.8649  1602.9312  1734.9918
o 0.33% 0.32% 0.75% 0.30% 0.23% 0.48% 0.56%

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
500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700
m/z (Da)

HRMS(MAIDL-TOF) of 2.
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NH, NH,
3a

Chemical Formula: Co4H47N141O7
Exact Mass: 601.3660

C:\Users\Yue W...w\YUE488-PREP.D Injection 1 DAD C, Sig=220,8 Ref=0off Chromatogram
12.6
600
5004
4004 RT Type Area Total Area %
1 12.636 BB 176.120 98.49
3004 2 8.476 BB 2.695 1.51
2004
1004 v
A A
T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50
Retention time (min)
Analytic HPLC of 3a (Gradient A, 220 nm).
C:\Users\Yue W...ue488-prep.mzML Injection 1 MS1 (+) Rr%file MS + spectrum 0.00
602.3129 %] 8e
100.00% 8 RE o .
38 no X UL
55| 85 28 &%
1500000 ﬁ S §c;
=y My Se B
1000000/ 8| &% 88 AL
603.3150 o 83
| 39.43% 3 I
r T T T T T T T T T T T T T T T 1
500000 600 601 602 603 604 605 606 607 608
m/z (Da)
52.2004 1269.5704
1|03% 0.51%
[ W he .
-7 11 1 ~r~r ~r ~r 1 1 1 1 1 1 1 T T T T T T "~ T 1 ™17
600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3(
m/z (Da)

HRMS(MAIDL-TOF) of 3a.
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HaN AL AN N\_)LNH2
E\LH o H § =

J

NH, HyN

3b
Chemical Formula: Cy,H43N 1107
Exact Mass: 573.3347

C:\Users\Yue W...YUE510-1-PROD.D Injection 1 DAD C, Sig=220,8 Ref=off Chromatogram

8004
] 8.0
7004
600
1 RT Type Area Total Area %
5004
| 1 8.541 BB 3.847 5.01
4004 2 8.034 BB 72.887 94.99
300
2004 'Es
1 A A
1004
T T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50
Retention time (min)
Analytic HPLC of 3b (Gradient A, 220 nm).
C:\Users\Yue W...510-1-prep.mzML Injection 1 MS (+) pr;_(,)fiole MS + spectrum 0.00
20000004 574.3241 S35 Qe
100.00% M3 R -
NS a2 de
n = R mg B0
in N o M ~ N
N n ~N O
1500000- Lo B
581 88 ¢ .
X8 2 88 &
1000000+ o Gy g 2R
N o< [N=)
596.3008 n )
33.52%
I I T T T T T T T T T T T T T T T 1
500000+ 572 573 574 575 576 577 578 579 580
597.3012 m/z (Da)
524.200(
70, | | 8:87% 825.1314 1014.1682 1213.5867
3.47% 0.66% 0.29%
odbadbdw ey TR
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 T T
600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2C

m/z (Da)
HRMS(MAIDL-TOF) of 3b.
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HZN\)LN N\)LN N\:)LNH2
H H :

3 °C

NH, NH,

3c
Chemical Formula: CygH3gN41O7
Exact Mass: 545.3034

C:\Users\Yue W...UE524-SM-PREP.D Injection 1 DAD C, Sig=220,8 Ref=off Chromatogram

5004
8.2
4004
RT Type Area Total Area %
3004 1 10.196 BB 1.603 2.27
2 8.229 BB 67.659 96.01
200 3 7.816 BB 1.212 1.72
1004
] 7.4 2
0 A
T T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50

Retention time (min)

Analytic HPLC of 3¢ (Gradient A, 220 nm).

C:\Users\Yue W...24-SM-prep.mzML Injection 1 MS (+) profile MS + spectrum 0.00

546.3308 s¥ o
. - O o
100.00% = n3 Ny ~
= e mE A
40000004 8 3% 83
(I
S =
30000004 28 Y .
[CR=] NH ¥R
5= 5L 2R
568.3089 5o
2000000 36.14% 0
52‘;7;;0} I T T T T T T T T T T T T T T T 1
0000004 il 544 545 546 547 548 549 550 551 552
1 11569.3097 m/z (Da)
548.3343 8.40% 825.1059 994.1440 1157.5787
3'6& 2.48% 1.00% 0.17%
o ITESEVY A IV U TR S T - =
I 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 T T T T T T T T T T T T T T
300 500 700 900 1100 1300 1500 1700 1900 2100 2300 2L

m/z (Da)
HRMS(MAIDL-TOF) of 3c.
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3d
Chemical Formula: C1gH35N11O7
Exact Mass: 517.2721

C:\Users\Yue W...YUE510-2-PROD.D Injection 1 DAD C, Sig=220,8 Ref=off Chromatogram

1000
8.5
800
RT T A Total Area %
6004 ype rea otal Area %
1 15.406 BB 4.813 2.57
2 8.479 BB  182.809 97.43
4004
2004
15.4
A/
o
T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50
Retention time (min)
Analytic HPLC of 3d (Gradient A, 220 nm).
C:\Users\Yue W...510-2-prep.mzML Injection 1 MS (+) pé:ofile MS + spectrum 0.00
X
700000 Rg N
{518.3320 ®© S NQ Be 2
=] ;2 oy 88
100.00% - 9 Q3
eooooa. i a8 g7 ik
N
5000004 o
] > S ~
M Q Q> < 9
4000004 ® 38 nl A% KN
n — N MM ™M 0
] AN g g
3000004 W 80 Fe
1 I T T T T T T T T T T T T T T T 1
200000, 5193302 516 517 518 519 520 521 522 523 524
| L m/z (Da)
1000004 604.3699
6.84% 671.4304 727.4930 813.5606  872.6031 925.5582 995.4775 1047.6814 1101.5365 1193.1
1 \ 1.19% 0.96% 1.89% 0.36%  0.27% 0.37%  0.18%  0.33% 0.1€
[N RIS b bl A hevh i " — 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
550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1z
m/z (Da)

HRMS(MAIDL-TOF) of 3d.
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Chemical Formula: C43Hg7N41309

Exact Mass: 909.5185

C:\Users\Yue W...w\YUE489-PREP.D Injection 1 DAD B, Sig=280,8 Ref=off Chromatogram

27.2
1004 RT Type Area Total Area %
1 49.886 BB 0.037 0.24
2 47.873 BB 0.115 0.76
3 46.886 BB 0.160 1.05
4 27.159 BB 14.609 95.61
504 5 26.859 BB 0.277 1.81
6 9.259 BB 0.080 0.53
%3 26.9 4'6.3 §9-9
o A A i
T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50
Retention time (min)
Analytic HPLC of 4a (Gradient A, 280 nm).
C:\Users\Yue W...ue489-prod.mzML Injection 1 MS (+) prgﬁléa MS + spectrum 0.00
910.4834 RIS
100.00% mg| i 8_\ 88
- N N N o
200000 aS| abd a0 Bg
A 39 o
A a
150000 S8R ~
n o
911.4864 Sg :2.,‘-\ RN Ze By
50.45% 2 a® Ng T2 99
— = [32)
1000004 A 0\,\ 5o E -
I T T T T T T T T T T T T T T T 1
50000 912.4897 908 909 910 911 912 913 914 915 916
| 16.83% m/z (Da)
7022120 914.4963 1323.6904 1567.68121784.0760 2141.9068 2374.1678 2628.3121 2882.8365 3110.6074 3351.80¢
o 2:65% | 1.29% 139%  037% 1.12% 0.55%  0.38%  0.53%  035% 0.39%  0.37%
T T T T T T
500 1000 1500 2000 2500 3000
m/z (Da)

HRMS(MAIDL-TOF) of 4a.
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§

Chemical Formula: C41HgzN1309
Exact Mass: 881.4872

C:\Users\Yue W...YUE509-1-PROD.D Injection 1 DAD B, Sig=280,8 Ref=0off Chromatogram

1504 29.2
1004 RT Type Area Total Area %
1 30.301 BB 0.262 1.75
2 29.614 BB 0.125 0.84
3 29.241 BB 14.603 97.42
504
29.6
0
T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50
Retention time (min)
Analytic HPLC of 4b (Gradient A, 280 nm).
C:\Users\Yue W...509-1-prep.mzML Injection 1 MS (+) pr%file M§° + spectrum 0.00
. xR N X
882.5381 28| 24 N,
4000004 100.00% % g 5 g\ 38 9,
® = | &4 2 N 3T
o ¥, n R
@ o N
A A
3000004 ——
@ S o (} n
a8l & ~ N o~
904.5212 dsf gl hy T
53.75% o= o Se 203
2000001 i A ® B <
A @
905.5232
29.03% I T T T T T T T T T T T T T T 1
1000004 884.5473 880 881 882 883 884 885 886 887 888
18.34%| | 906.5314 m/z (Da)
1/ 583.1576 886.528 10:30% 15167285  1535.9320 1773.8272 2136.2937 2468.72192687.5250 2934.0115 3174.81463396.4
o 0.13% 2:33%| . 0.20% 0.64%  0.29% 0.20% 0.15%  0.25% 0.18%  0.20%  0.12¢
T T T T T T
500 1000 1500 2000 2500 3000
m/z (Da)

HRMS(MAIDL-TOF) of 4b.
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Chemical Formula: C3gHsgN1309
Exact Mass: 853.4559

C:\Users\Yue W...w\YUE524-PROD.D Injection 1 DAD B, Sig=280,8 Ref=0off Chromatogram
1504

26.4
1004
RT Type Area Total Area %
1 27.234 BB 0.325 2.16
2 26.814 BB 0.125 0.83
3 26.441 BB 14.603 97.01
504
26.8
o %’
T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50
Retention time (min)
Analytic HPLC of 4c (Gradient A, 280 nm).
C:\Users\Yue W...4-cDP-prep.mzML Injection 1 MS (+2\‘profile Mns + spectrum 0.00
™ > - [N
o=} ©
<. S < N
854.5409 ¥g 2 o \ 8 5 Qe
100.00% © = R ; 7
150004 ° A ge i
[2e} g o
A
(o)} ° )
(=) o X ~
B TS S ™
n QS n ] SN 3 o S .
10000 58 @< ¢ {8 &3
855.5425 @ ® 2 ~ Y o ™
n n N o
48.74% A A ® S
| 48. N e
5000— I T T T T T T T T T T T 1
825:-75140‘/)6 853 854 855 856 857 858 859
| 2V.71% m/z (Da)
.542 .
46,7605 538.0903 Sgésg% 898.5171  1292.7855 157951‘;249 1980.3378 2228.3798 2670;350219 2921.8616 3297.725¢
2.60%  2.62% - ,4-/940/0 4.71% ' 3.71% 3.84% ' 4.75% 3.55%
o - Y | e L L ™ m‘-. il L . L T PR T .

400 600 800 1000 1200 1400 1600

m/z (Da)
HRMS(MAIDL-TOF) of 4c.
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Chemical Formula: C37H55N 1309
Exact Mass: 825.4246

C:\Users\Yue W...YUE509-2-PROD.D Injection 1 DAD B, Sig=280,8 Ref=off Chromatogram

30.1
3004
250
1 RT Type Area Total Area %
2004 1 47.459 BB 0.689 1.59
] 2 30.086 BB 41.965 96.69
1504 3 7.873 BB 0.344 0.79
] 4 7.233 BB 0.403 0.93
1004
504
7.2
- | - -
o
T T T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50
Retention time (min)
Analytic HPLC of 4d (Gradient A, 280 nm).
C:\Users\Yue W...509-2-prep.mzML Injection 1 MS (+) p gfilae M§ + spectrum 0.00
1/ 826.4820 a3 8%
<+ © < -
25000 10000% sg|ysl 8% 2Zs
o= ¥ = IR
N oo
@0 NN
20000 A N
Q7 €2
28] 2% Rs o
150004 sgl n e 23 o
827.4846 e &Y d SR
| 43.68% ©™ A
10000+
I T T T T T T T T T T T T T 1
824 825 826 827 828 829 830 831 832
828.4979
5000+ 12.69% m/z (Da)
829.499¢—— 1130.5885 1358.5746  1652.0222 1876.2068 2211.4407  2470.78192674.70702875.5958 3091.0154 3303.3416
2-7%1 1.14%  1.22% 1.32%  1.96% 1.70% 1.49%  1.19% 1.44%  1.19%  1.54%
0 "
T T T T T T T T T T T T T T T T T T T T
800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 340
m/z (Da)

HRMS(MAIDL-TOF) of 4d.
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HZNYNH

4a-BODIPY
Chemical Formula: C43HggBF2N41309
Exact Mass: 957.5168

C:\Users\Yue W...)-PREP-(5-50).D Injection 1 DAD B, Sig=280,8 Ref=off Chromatogram

31.0
1004
RT Type Area Total Area %
1 30.964 BB 16.503 97.76
2 29.137 BB 0.136 0.81
50l 3 25.424 BB 0.119 0.71
4 6.430 BB 0.123 0.73
6.4
0 ¥ A o
A A A A
T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50

Retention time (min)

Analytic HPLC of 4a-BODIPY (Gradient A, 280 nm).

D:\Onedirve\On...e560A-prep.mzML Injection 1 MS (+) profile MS + spectrury 0.00
] 958.6489 ~. A% ¥%
6000000 100.00% N 23] 928w Rg o o
ns 88| 2|z BZ Fse B
1 By o7 o ng g3 nx  wb
50000004 °o - &~ g d3
i ) A o >
941.5223 2% o
4000000/ 0. 0900 222:6582 gs %5 B3 ® o
-63%| 58.90% ch v, ©f R 3 ©
| - 2o 8 g % o5 89 8 R 2=
ho &% awn S o oe Lo
3000000, 942.533 ° 8~  B¥ @«
1 36.60%
2000000+ 939.583q [ ¢ 6758 f T T T T T T T T T T T 1
] 21.63%) [ 1o 1eo 957 958 959 960 961 962 963
1000000 911.6075 | koo ca65 m/z (Da)
|~ 705.4353  8.35% 4809, 1168.87161300.9053 1916.3313 2052.4168
1.45% e 0.60%  0.22% 0.32%  0.19%
[0 PUTY § 1T . e

600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300

m/z (Da)
HRMS(MAIDL-TOF) of 4a-BODIPY.
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4b-BODIPY
Chemical Formula: C41HgoBFoN41309
Exact Mass: 929.4855

C:\Users\Yue W...)-PREP-(5-50).D Injection 1 DAD B, Sig=280,8 Ref=off Chromatogram

30.5
200
RT Type Area Total Area %
1 1 30.767 BB 0.186 0.64
S I 30.474 BB 27.999 95.66
3 24.947 BB 0.241 0.82
4 24.654 BB 0.219 0.75
1004 |5 8.914 BB 0.210 0.72
6 6.127 BB 0.414 1.41
50-
6.1 8.9 9 J 30.8
XX ﬁ“: .lt
ol i
T T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50
Retention time (min)
Analytic HPLC of 4b-BODIPY (Gradient A, 280 nm).
7 D:\Onedirve\On...e560B-prep.mzML Injection 1 MS1 (+) profile MS + spectrum 0.00
4.0x10' 930.6394 o ¥ ne
’ 0, $ 2 $ 8 1 8 Dg ¥ o
100.00% 88 33 ce s 3, g
AN O o i N h N na
7 G~ g% 23 £3
3.0x10 . A o o &S
[ N g X
913.5118931.6540 $5 83, 8g I o N
55.99%| 55.80% ©& So By 8o WNe @
> 1 7 270 22 NS MmO o B © N N N
.0x10' F@m o @ Ne 2 28
882.601 < {&” a-
35.18%
7 T I T T T T T T T T T T T T
1.0x10' 910.6000 || 932.6641 929 930 931 932 933 934 935
18.00%| || 16.26% m/z (Da)
607.3421 7523295 933-p5p 944.6714 1085 7493 1858.2542
0.17%  1.46% 2.45%  0.83% 0.41%
0.0d - e L e - i I
I 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 T T T T T 1
600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300

HRMS(MAIDL-TOF) of 4b-BODIPY.

m/z (Da)
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H A

HN""NH,
5a

Chemical Formula: CggHgsN1g0g
Exact Mass: 1306.7451

D:\Onedirve\On...\YUE585B-PREP.D Injection 1 DAD B, Sig=280,8 Ref=off Chromatogram

16.7
1004
RT Type Area Total Area %
1 48.212 BB 0.696 3.89
2 43.559 BB 0.182 1.01
504 3 16.662 BB 17.042 95.10
6 48.2
¥ y
0‘ | j"L i A
T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50

Retention time (min)

Analytic HPLC of 5a (Gradient B, 280 nm).

D:\Onedirve\On...e585B-prep.mzML Injection 1 MS1 (+) profile MS:— spectnl;um 0.00 o
20000004 1329.7705 22 A% 22
100.00% Nel 58 o= vy &
o8 ISEN o N N o R
oA 9% 2™ 22 4R
o7 &ad
1500000+ A A -
< (o)} (o)}
R 2. ® ] ©
~Ng N9 N o R n o
~ ™ 0 R @ © N R <N
sall gz 8§41 s» S
1000000 1331.7861 8 8 2 CR
39.22% -
1307.7774——
29.?@ T T T T T T T T T T T T T 1
500000+ 1306 1307 1308 1309 1310 1311 1312 1313
§53.0818 1294.1511|1332.7952 m/z (Da)
12.03%
[10.77% 10.65% || 12 2635.5006
l 1.54%
04 ll N

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 T T T
600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600
m/z (Da)

HRMS(MAIDL-TOF) of 5a.
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HNJ\NHZ

5b
Chemical Formula: CgoH192N150g
Exact Mass: 1482.8077

D:\Onedirve\On...\YUE585A-PREP.D Injection 1 DAD B, Sig=280,8 Ref=off Chromatogram

21.5
RT Type Area Total Area %
1 22.267 BB . .62
5004 6 0.863 0.6
2 21.833 BB 0.395 0.28
3 21.480 BB 135.130 96.49
4 7.622 BB 1.153 0.82
5 7.448 BB 2.503 1.79
21.8
o] '
' A
T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50

Retention time (min)

Analytic HPLC of 5b (Gradient B, 280 nm).

D:\210605_Back...e585A-prep.mzML Injection 1 MS (+) profile MS + s

pectrum 0.00
o o < ~
1483.8720 1484.8786 N8 22 A8 -
100.00%" 96.30% 8| g @8 ar 3 ®
E— M S < o n @ = N °
28| 28| 22| go =2 8%
30000004 AR X S 2o =l 25
— <+ <+ ? o
- —
AL ®o 0w v{\
581 551 8% LSS BN
20000004 1485.8885 gl g2l 82, e] g2 g¥§
50.38% 23| &l €3 e~ N3 38
— ~—
1507.8670 T T T T T T T 1
1000000, 1‘1‘362-23/3 21.19% 1482 1483 1484 1485 1486 1487 1488 1489 1490
629.1066 148&4\103 1508.8698 m/z (Da)
: 707.1479 : 7.58%
3.79% 3.81%
0.71% 170 |
o4 bt L S

600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000
m/z (Da)
HRMS(MAIDL-TOF) of 5b.
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NHAlloc

NH, SN o y
O NH
Ho O j’ © o7 NH
H2N N\=)LN e ‘«"Kn/NHZ
i H
O H
H2N~‘( o
O HN NH
(0) == (@]
SNH N=
6a

Chemical Formula: CgoH191N15012S
Exact Mass: 1279.7475

D:\Onedirve\On...a\YUE589-PREP.D Injection 1 DAD B, Sig=280,8 Ref=off Chromatogram

17.1
RT Type Area Total Area %
1 17.069 BB 147.631 95.32
5004 2 8.050 BB 0.410 0.26
3 7.737 BB 1.412 0.91
4 7.583 BB 4.226 2.73
5 6.464 BB 0.063 0.04
6 6.084 BB 1.141 0.74
Y,
of L
T T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50

Retention time (min)

Analytic HPLC of 6a (Gradient B, 280 nm).

D:\210605_Back...ue589-prep.mzML Injection 1 MS (+) profile MS + spectrum O.

(=]
o

@ n
1302.8008 T2 8% 88 @
100.00% g2l 3Ry =% ®8 ¥ B,
1303.8038 28| gK 8% wo KRR RE
81.91% - - - T2 IS B8R
| o717 A — ]8M Qo
A" -
j ~N wn [o)}
1280.796 2. IR Iy 3 in P -
59.42% RSN RE RR Fe 8. 3. 3.
5x10% 281.799% Sallzul el =@ RE 22 BF
1281.799% 304.80 NN\ NT[| &~ 2 ¥ wN ON
45.349 || 1304.8055 ~ - = o 23 83 83
——{| 41.69% - - S 3
1282.799 I T T T T T T T T T T T T T T T 1
To.979. 1| 1305.8119 1279 1280 1281 1282 1283 1284 1285 1286 1287
1283.7088| 14.42% m/z (Da)
6.38% || 1307.8199 2583.8995
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[0 N ) T fe S

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 T
600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600
m/z (Da)

HRMS(MAIDL-TOF) of 6a.
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NHAlloc

-~ ~ N
SNH N=

6b
Chemical Formula: CggH104BrN45045,S
Exact Mass: 1433.6893

D:\210605_Back...w\YUE576-PREP.D Injection 1 DAD B, Sig=280,8 Ref=off Chromatogram
7004

21.1
6004
500
| RT Type Area Total Area %
4004 1 21.502 BB 1.515 1.69
1 2 21.136 BB 85.772 95.72
3004 3 19.982 BB 0.562 0.63
1 4 18.996 BB 1.758 1.96
200
1004
| EOR
0+ A A K
T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50

Retention time (min)

Analytic HPLC of 6b (Gradient B, 280 nm).

D:\210605_Back...ue576-prep.mzML Injection 1 MS (+) profile MS +ospec5rum rg.OOO\ <
1200000] 156 8225 $% 85 82188 8% g
100.00% R T ) O
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1 Hr|mS\RS B a nm Ng
AN R MR D R
1000000 1434.8219 =T
1 73.89% |1437.8296
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oMo Mg M MO 54 R
600000+ IS AR Y e @Q
- < N
3
1438.8326
4000004 28.38% r—r~—71 1 1 1 1T 1T 1T 1 1
1 1432 1434 1436 1438 1440 1442
1439.8339 m/z (Da)
2000004 701-5515 1040.8426 1388.8033 0.14%  1810.5036 2059.6740 2872.6109
4.72% 3.92% 3.80% 1.83% 1.24% 1.45%
o .ol gl e . _
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m/z (Da)

HRMS(MAIDL-TOF) of 6b.

S93



NH
NH
HZNJLNH y HN O OgNH,
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50 ey L/
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NH >

7a
Chemical Formula: C59HggN10gS
Exact Mass: 1064.6066

D:\Onedirve\On...\YUE578A-PREP.D Injection 1 DAD B, Sig=280,8 Ref=off Chromatogram

28.6
5004 RT Type Area Total Area %
1 31.665 BB 2.563 1.42
2 28.558 BB 177.378 98.58
3"1\.7
0 A
T T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50

Retention time (min)

Analytic HPLC of 7a (Gradient A, 280 nm).

D:\210605_Back...e578A-prep.mzML Injection 1 MS (+) grofiIeNMS + spectrum 0.00
1065.6181 98 88 o o
100.00% es|ey 82 &, @
BS|8d) mw ¢ I¥
SR IS °A SN BN G
S~ 8-
1000004 | RN
1066.6214 eR o Fe o
| 57.96% ZSl38, SR 8g Be
500004
1087.5972 r— 71 1 "~ 17 "~ 1 1 1T 1T "~ 1T 1
_23.67% 1063 1065 1067 1069 1071
1068.628 m/z (Da)
639.1168 7.25% 10583'751378 2138.0126
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0_ FPRE T T S dad
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 T
600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600

HRMS(MAIDL-TOF) of 7a.

m/z (Da)
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HN : i/
O TSH
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HN NH
O >NH N= O

7b
Chemical Formula: Cs7Hg3F3N4¢0gS
Exact Mass: 1208.6253

D:\210605_Back...w\YUE580-PREP.D Injection 1 DAD B, Sig=280,8 Ref=off Chromatogram

20.0
4004
3004
RT Type Area Total Area %
2004 1 20.039 BB 78.348 94.07
2 19.739 BB 1.674 2.01
3 7.412 BB 3.264 3.92
1004
ol 7.4 19.1
\ A Ad
T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50

Retention time (min)

Analytic HPLC of 7b (Gradient A, 280 nm).

D:\Onedirve\On...ue580-prep.mzML Injection 1 MS1 (+) profile MS + spec“tjrum 0.00

~ o
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o] 1 L
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m/z (Da)

HRMS(MAIDL-TOF) of 7b.
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H2N Oj,NHz

S2
Chemical Formula: C73H199N1704g
Exact Mass: 1511.8136

D:\Onedirve\On...E583-PREP-2ND.D Injection 1 DAD B, Sig=280,8 Ref=off Chromatogram

1000 17.6

800

600+ RT Type Area Total Area %

1 18.031 BB  2.015 1.62
400+ 2 17611 BB  122.420 98.38
2004
18.0
| R
T T T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50

Retention time (min)

Analytic HPLC of S2 (Gradient B, 280 nm).

D:\210605_Back...ue583-prep.mzML Injection 1 MS (+) profile MS + spegtrum 0.00

- ol i
1534.7627 28 g9g 52 o
7000004 100.00%), 1535,7706 R 25 28 Zs 8. 5. [M+Na}
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8| R y o
4000004 sl Bs 85| R RE
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3000004 | 42:40% -
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1000004 1519.2702 12:72% m/z (Da)
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O ddw S

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 T T T T
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HRMS(MAIDL-TOF) of S2.
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8a

Chemical Formula: CgpoH129N 19020
Exact Mass: 1819.9661

D:\Onedirve\On...a\YUE587_PREP.D Injection 1 DAD B, Sig=280,8 Ref=off Chromatogram

2004 21.8
1504
RT Type Area Total Area %
1 43,524 BB 0.510 1.85
100+ 2 21.793 BB 26.105 94,98
3 7.488 BB 0.780 2.84
4 6.942 BB 0.091 0.33
504
7.5
0 W .. 5
I'gy A A
T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50
Retention time (min)
Analytic HPLC of 8a (Gradient B, 280 nm).
D:\Onedirve\On...ue587-prep.mzML Injection 1 MS1 (+) profile MS;— spectrum 0,00
1822.0771 Re- 227 88 D o
100.00% gl 2a| RS S. 8§
Safl N8l SR\ a™ FS R
A R @R £m 58
ﬂ - N QA
1823.0931 A A
| 67.22% @e K2 o Se ¢
1 1844.0825 S% 88; 85  HB fe &
] Taaso] 2% 28\ 58/\85) s~ gR 28
| 1845.0929 & © -
1824.1123| 35.26%
27.08% I T T T T T T T T T T T T T T T 1
T 1| 1846.1026819 1820 1821 1822 1823 1824 1825 1826 1827
558.0866 1825.1183| 15:43% m/z (Da)
9[56%  825.1404 7.47% || 1865.0706
l 1.88% Il 2.00%
[0 | S . A.lll .
I T T T T T T T T T T T T T T T T I T T I
600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3¢

m/z (Da)

HRMS(MAIDL-TOF) of 8a.
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Chemical Formula: C4pgH140N29029
Exact Mass: 2013.0553

D:\Onedirve\On...a\YUE584-PREP.D Injection 1 DAD B, Sig=280,8 Ref=0off Chromatogram

28.0
RT Type Area Total Area %
1 29.499 BB 1.362 1.44
2 28.039 BB 90.339 95.31
3 27.446 BB 0.426 0.45
4 27.179 BB 1.514 1.60
5 26.266 BB 0.370 0.39
6 7.439 BB 0.769 0.81
7 27.8| 29.5
A A
T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50
Retention time (min)
Analytic HPLC of 8b (Gradient B, 280 nm).
D:\Onedirve\On...ue584-prep.mzML Injection 1 MS1 (+) profile MS + spagctrum 0.0% o
2015.2051 a2 F28% e
100.00% cx._cod|oy SS Hhe @
Zs|gs|sg) &= Sm 5%
oo |oS|ow o™ o™ g 3
2014.2017 ~ ~ N N S5 2w
75.48% | 5 R
Se DL 09 O N
2017.2405 SRR E RERE IE 8.
53.72% Salagl Solne o NS
—— SR JARS) oN\o« 3y oo
~ ~N ~ ~ I 3™
o
2014.5314 2037 2495I T T T T T T T T T T T T T T T T 1
24.77% :
~— 21.0002012 2014 2016 2018 2020
2016.554%] 2039.2543 m/z (Da)
§53.1144 1534.9092 7.47% 6.53%
1.38% 2.51%
N e ____Ll.l -
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 T T T
600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600

m/z (Da)

HRMS(MAIDL-TOF) of 8b.
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NH,

Chemical Formula: Cs{HggN1305 N
Exact Mass: 991.5392

C:\Users\Yue W...w\YUE512-PREP.D Injection 1 DAD B, Sig=280,8 Ref=off Chromatogram

22.6
4004
3004
RT Type Area Total Area %
1 26.499 BB 0.553 1.09
2004 2 22.625 BB 48.325 95.29
3 22.325 VB 1.332 2.63
4 18.352 BB 0.505 0.99
1004
. 22. 26.5
L Y
04 A A
T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50

Retention time (min)

Analytic HPLC of 9 (Gradient A, 280 nm).

C:\Users\Yue W...ue512-prep.mzML Injection 1 MS1 (+) profile MS + spectrum 0.00
50000004 PR B
¥ 97 T & N
nwo|l ny [ Y -
1 992.5787 S8 85! A5 82 8¢
100.00% o) >SS @3 oo
4000000 88 w2 SR
| b
T 993.5825 BE. AL o
3000000 72.04% 538 By B« ~
I R <2 2% I
1 1014.5633 oAl o™ -y M RN s
51.02% o<
20000001 2= o 8°
1 994.586 T " 1 "~ 1T "~ T ~ 1T "~ T "~ T " 1
24.54%)| | 1016.5734 991 992 993 994 995 996 997 998 999
1000000 1| 17.62% m/z (Da)
l 9357'23/2‘ 1031.5532
220 1.37%
o § v

600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3C

m/z (Da)
HRMS(MAIDL-TOF) of 9.
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S3
Chemical Formula: C,H,3N;05
Exact Mass: 345.1761

C:\Users\Yue W...w\YUE496-PROD.D Injection 1 DAD C, Sig=220,8 Ref=0off Chromatogram

4.9
4004
RT Type Area Total Area %
3004
1 7.014 BB 5.315 2.84
2 5.734 BB 1.541 0.82
200 3 4.888 BB 178.749 95.63
4 3.994 BB 1.312 0.70
100
] 7.0
o '
i T T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50
Retention time (min)
Analytic HPLC of RGD peptide, S3 (Gradient A, 220 nm).
C:\Users\Yue W...ue496-prod.mzML Injection 1 MS (+) p;)oflle MS + spectrum 0.00
346.1748 23 -
100.00% a8 L -
g8 =3 B
368.1553 Fe el
150000 77.26% ” g
— AN
=
538 R 2 ©
[R=] - B R
¥ © ) ®© S
1000004 = E % 5 5
AN ®
I T T T T T T T T T T T T T 1
500004 347.177 345.0 346.0 347.0 348.0 349.0
16.88%)| |[369.1588 m/z (Da)
— 0,
2{2.0708 3304774 | 1149% 493 3161 5892001 6973870 840.4932926.4779  1046.5624 1170.6094 1352.7152  1463.70¢
[05% 3-°ﬁ‘: 1.65%  1.21%  1.20% 1.72% 0.88% 0.52% 0.62% 0.54%  0.26%
0_ A Tetnirdl, A . SR
I T T T T T T T T T T T T T T T T T T T T 1
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1t
m/z (Da)

HRMS(MAIDL-TOF) of RGD peptide, S3.
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NH, HoN
HN= >=NH
NH HN
JoNH N=
O, P/ (o]

NH HN
g:o 0:2
HN NH
HZNQOH HO—< NH,
[e}ye} o

10
Chemical Formula: C43HggN 1012
Exact Mass: 998.5046

C:\Users\Yue W...w\YUE495-PROD.D Injection 1 DAD B, Sig=280,8 Ref=off Chromatogram

) 25.6
7004
600+
5004 RT Type Area Total Area %
400_- 1 26.583 BB 1.437 1.54
] 2 26.009 BB 1.325 1.42
3004 3 25.563 BB 90.431 97.04
2004
1004
26.0
! s
0
’ T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50

Retention time (min)

Analytic HPLC of 10 (Gradient A, 280 nm).

C:\Users\Yue W...ue495-prod.mzML Injection 1 MS1 (+) p&ofile I:(I‘S + spectrum 0.00
T R- °
999.4611 28| 2 g Be o
150000 100.00% 28l g8al 23 Hg &
A=l S 36 : 3 “m
— S~ S ] ©
A A
o8 Yo I
100000 1000.4642 €81 8% 8% 3. 7.
58.11% 818(}5\ I
— &= 88, Eg S8 =i
A - eY 8+
A - b
500004 I T T T T T T T T T T T T T T T 1
1oL ae72 997 998 999 1000 1001 1002 1003 1004 1005
| 20 m/z (Da)
1002.4731
4.61%
(o8 .I.l Ly L e
T T T T T T T T T T
500 1000 1500 2000 2500 3000
m/z (Da)

HRMS(MAIDL-TOF) of 10.
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NH 11

HN 0 (0] NH o) o O -NH, Chemical Formula: C431H474F3N36024
© HN. L Exact Mass: 2641.3372
NH NH [¢] Y N 0,
(0] O = NH HN 3 H J\
NH N R i N,
{_ — Vi — iH
O,N HN""NH,
CF4
D:\210605_Back...w\YUE595-PREP.D Injection 1 DAD B, Sig=280,8 Ref=o0ff Chromatogram
25004 24.9
20004
| RT Type Area Total Area %
15004
1 24.859 BB  694.352 97.31
2 24.353 BB 19.210 2.69
1000
5004
24.4
0 v v 7y
T T T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50

Retention time (min)

Analytic HPLC of 11 (Gradient B, 280 nm).

D:\210605_§ack..&ye595;‘prep.szL Injection 1 MS (+) profile MS + spectrum 0.00
Te DR Hdse I o 2665.3631
T3 5] 85 8 5% o 100.009% 2666.3659
AN TP I N T I RS ’ 91.63%
s 3| Lo T w \ oY ™ | 7o
O oA 0S| x| O« ¥ NO
[a\] o~ (Y] (o] O <~
[N
[a\]
_ L _ A A 2643.379
Re RgiR2 8% B2 o 65.93% | 26673639
2% 25 2381 22 2g &< et
50000+ ¥a] ) Fa| 2wl €w oF
Y &°| &0l &™ PRI SN 2642.3737
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——112682.3520
32.39%
L I e e | 2680.337%12683.3523
2641 2642 2643 2644 2645 2646 2647 2648 2649 21.08%4|| 1g 7'3%
m/z (Da =arll——
/ ( ) 2647.3821|| 2684.3898
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HRMS(MAIDL-TOF) of 11.
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o] NN 0]
LNH N=
HO OH
S4
Chemical Formula: C4gH,4N,04
Exact Mass: 344.1736

C:\Users\Yue W...ew\YUE522-FCC.D Injection 1 DAD B, Sig=280,8 Ref=off Chromatogram

18.5
RT Type Area Total Area %
> 1 18.496 BB 13.151 96.64
2 14.836 BB 0.077 0.57
3 10.083 BB 0.170 1.25
4 7.863 BB 0.210 1.54
o oot §4-8 J
* I Y 'y Y
T T T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50
Retention time (min)
Analytic HPLC of S4 (Gradient A, 280 nm).
C:\Users\Yue W...Yue521-FCC.mzML Injection 1 MS1 (+) gr%file MS + spectrum 0.00..1.00
. 345.1154 23] ~
5000004 100.00% o= 38 o
%8 5% B
J S~ ~ 2
T o™
4000004 W
AN o
1 =3 <
w o S8 B
3000004 $8 § o E oQ
4 < N
(22}
2000004
346.1209 r T T T T T T T T T T T T T 1
1 | 23.52% 343 344 345 346 347 348 349 350
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O —— M it s A
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400 500 600 700 800 900 1000 1100 1200 1300 1400 1t
m/z (Da)

HRMS(MAIDL-TOF) of S4.
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O, \\ TN (o)
NH N=
\—N) OH
S5

Chemical Formula: Cy3H33N303
Exact Mass: 399.2522

C:\Users\Yue W...w\YUE523-PREP.D Injection 1 DAD B, Sig=280,8 Ref=0off Chromatogram

22.1
304
RT Type Area Total Area %

1 27.910 BB 0.030 0.58

204 2 25.257 BB 0.082 1.57

3 22.090 BB 5.012 96.21

4 18.704 BB 0.054 1.05

104 5 16.464 BB 0.031 0.59

25.3
0 ) 1'6.5 1‘8.7 3 7.9
A A A A
T T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50

Retention time (min)

Analytic HPLC of S5 (Gradient A, 280 nm).

C:\Users\Yue W...ue523-prep.mzML Injection 1 MS1 (+)upr°oﬁle MS + spectrum 0.00..1.00
400.2149 as @ o
1 100.00% Y3 9 :’3 o
2500004 29 = S o
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4 o m
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HRMS(MAIDL-TOF) of S5.
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(0] H\)OL
N
W TN

= N \(\
N
o & NH HN—Z
NN S6
7 Chemical Formula: C37Hs6N19O5
Exact Mass: 720.4435
C:\Users\Yue W...w\YUE527-PROD.D Injection 1 DAD B, Sig=280,8 Ref=off Chromatogram
2004 29.7
1504
RT Type Area Total Area %
1004 1 30238 BB  0.306 1.09
2 29.658 BB 27.839 98.91
50-
J ;o.z
o
T T T T T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50
Retention time (min)
Analytic HPLC of S6 (Gradient A, 280 nm).
C:\Users\Yue W...ue527-prep.mzML Injection 1 MS1 (+) %'ofil MS + spectrum 0.00..1.00
1 721.5026 257 58
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HRMS(MAIDL-TOF) of S6.
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