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1 Synthesis and characterization

1.1 NLG919 dimer with disulfide linker (NIgD)

NIgD was synthesized in a op@t reaction, as reported in literatg. Nig (1 equiv.) was dissolved

in anhydrous DCM (5.7 mL/mmol) in a tariecked rounébottomed flask under nitrogen atmosphere.

The flask was placed in an ice bath and cooled to 0 °C, and DMAP (3.5 equiv.) was added to the
reaction mixture. Subsequently,@wgion of triphosgene (0.4 equiv.) in dry DCM (3.6 mL/mmol) was
added dropwise and the reaction stirred at 0 °C for 2 h. Next, a solutichyafr@yethyldisulfide

(0.4 equiv.) in DCM (1.4 mL/mmol) was added, and the reaction mixture was cooled tod Strieed
overnight. Then, the mixture was gradually warmed to r.t. and treated with HCI (0.1 #D)raHd
washed with HO (3 x 2 mL). The combined organic layers were dried over anhydrous sodium sulfate
(NaeSQy), filtered and the solvent removed under reduced pressure and the crude product was purified
by flash chromatography (eluent: DCM/cHex/MeOH 10:1:0.2 v/v/v), affording pure NIgD as a white
crystalline powder in 40% yieldH-NMR (400 MHz,CDCls;

Supplementary Figur®): tu 7 . 7J=1.6,d.d Hz, 2H), 7.56 7.47 (m, 4H), 7.36 (td)J= 7.5, 1.0
Hz, 2H), 7.28 7.20 (m, 2H), 7.18 (s, 2H), 5.18 (dil= 7.4, 4.1 Hz, 2H), 4.76 (m, 2H), 4.3%4.18
(m, 4H), 2.89 (t) = 6.6 Hz, 4H), 2.48 2.36 (m, 2H), 2.16 (m, 2H), 2.041.99 (m, 1H), 1.78 1.59
(m, 10H), 1.51 (m, 2H), 1.15 (m, 6H), 1.00 (m, 4H).

1.2 Truncated Evans Blue (tEB)
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Supplementary Schemel. Synthesis of truncated Evans Blue (tEB)

1.2.1Compound A

In a roundbottomed flask, golidine (1 equiv.) was dissolved in anhydrous DCM (2 mL/mmol) under
stirring. After the complete dissolutiotert-butoxycarbonylanhydride (1 equiv.) was added to the
solution and the reaction mixture was left for 24 h under stirring at r.t.. The crude product was then
purified by flash chromatography (eluent: cHex/EtOAc; 2:1 v/v), leading to compaar&B% yield.
'H-NMR (400 MHz, CDC$): 1i 7.80 (d,J = 8.3 Hz, 1H), 7.38 7.36 (m, 1H), 7.36 7.34 (m, 1H),

7.32 (dtJ= 2.3, 0.6 Hz, 1H), 7.207.23 (m, 3H), 6.73 (dtJ = 7.9, 0.5 Hz, 1H), 6.26 (s, 1H), 3.79 (s,

2H), 2.29 (s, 3H), 2.23 (s, 3H), 1.54 (s, 9H).

1.2.2Compound B

CompoundA (1 equiv.) was dissolved in ACN (6.9 mL/mmol) and cooled at 0 °C. A cold (0 °C)
solution of HCI (0.3 N in ukD; 10.2 mL/mmolA) was then added followed by a cold (0 °C) solution
of NaNQ: (3 equiv.) dissolved in ¥D (2.8 mL/mmol NaN®@). The reaction mixture, whose colour
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changed from pink to yellow, was kept under stirring a 0 °C for 30 min. In a second fEsk)d8-
naphtot2,4-disulfonic acid (1.1 equiv.) was added to a stirred solution of NaH@® equiv.)
dissolved in uHO (0.57 mL/mmol) at 0 °C and stirred for 30 min. At this point,fits¢ solution was
slowly added to the flask and stirred for 3 h at 10 °C (violet solution). The reaction mixture was then
freezedried to remove kD and ACN; the dry powder was dissolved in a tiny amount afouéhd
MeOH, transfared into a cellulose dialysis bag (MWCO: 14 kDa) and dialyzed against excg®s uH
(100:1 v/v) for 24 h, with the dialysate replaced every 6 h with fresi©Ould remove salts. Upon
dialysis, compound@ was obtained as a violet solid in 61% yielld-NMR (500 MHz, DO): i 8.40

(s, 1H), 7.63 (dJ = 9.7 Hz, 1H), 7.44 7.26 (m, 5H), 7.20 (s, 1H), 7.05 @= 9.8 Hz, 1H), 6.88 (d]

= 8.2 Hz, 1H), 2.24 (s, 3H), 2.09 (s, 3H), 1.46 (s, 9H).

1.2.3 Truncated Evans Blue (tEB)

Unlike what reported in the literatur¢?2) a microwave enabled procedure was applied to the
deprotection of compound. CompoundB (1 equiv.) was dissolved in2 (3 mL/mol) and inserted

into a microwave oven at 300 W with an internal pressure of 5 bar for 8 min; pure tEB was obtained
in quantitative yield as a dark red powder upon freeze drith$iMR (400 MHz, CROD): 1i8.70 (s,

1H), 7.99 (dJ = 9.9 Hz, 1H), 7.91 (d] = 8.5 Hz, 1H), 7.52 (ddl = 8.6, 2.0 Hz, 1H), 7.47 (d,= 1.8

Hz, 1H), 7.35 7.25 (m, 3H), 7.17 (d] = 9.8 Hz, 1H), 6.76 (dJ = 8.2 Hz, 1H), 2.53 (s, 3H), 2.22 (s,

3H).

1.3 Compound 1

L
i) (0) O\/\ /S\/\ iiii)
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Supplementary Scheme?. Synthesis of compount

2-Hydroxyethyl disulfide (1 equiv.) was added to a taexked roundottomed flask under nitrogen
atmosphere and dissolved with dry DCM (1.15 mL/mmolNipopheny! chloroformate was then
added (3 equiv.) followed bi,N-diisopropylethylamine (DIPEA; 2.5 equiv.). The reaction mixture
was stirred at r.t. for 5 h and monitored by TLC. Once complete, the solution was transferred into a
separatory funnel and washed with HCI (0.1 N i#gO) a saturated aqueous solution of sodium
bicarbonate (NaHC¢) and brineThe organic layer was recovered and dried over magnesium sulfate
(MgSQy). The crude compound was purified by flash chromatography (eluent: cHex/EtOAc 2:1, v/v),
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affording derivativeC as a yellow crystalline powder in 83% yieltH-NMR (400 MHz, CDC4) U
8.28 (d,J=9.3 Hz, 4H), 7.40 (d] = 7.1 Hz, 4H), 4.57 (1) = 6.5 Hz, 4H), 3.08 () = 6.5 Hz, 4H).

CompoundC (1 equiv.) was added to a twecked roun<ottomed flask under nitrogen atmosphere
and dissolved with dry DCM (18.2 mL/mmol). Afterwards, Ptx (2.09 equiv.) was added to the solution
followed by DMAP (2.18 equiv.) After stirring at r.t. for 4 h, the reatimixture was transferred into

a separatory funnel and washed with HCI (0.1 N inQitisaturated NaHC{ and brine. The organic
layer was recovered and dried over dry MgS®he crude compound was purified by flash
chromatography (eluent: EtOAc/cHex 211/ v Y Et OAc/ cHex/ MeOH 3:1:0.
compoundl as a white crystalline powder in 90% yield-NMR (400 MHz, CDC3) : ai 882 17
(m, 4H), 7.75 7.69 (m, 4H), 7.65 7.57 (m, 2H), 7.55 7.32 (m, 20H), 6.97 (dl= 9.4 Hz, 2H), 6.31

I 6.23 (m, 4H), 6.00 (ddl= 9.4, 2.8 Hz, 2H), 5.69 (d,= 7.1 Hz, 2H), 5.44 (d] = 2.8 Hz, 2H), 4.97
(dd,J=9.7, 2.3 Hz, 2H), 4.47 4.28 (m, 8H), 4.20 (dd] = 8.4, 1.0 Hz, 2H), 3.81 (d,= 7.0 Hz, 2H),

2.88 (t,J=6.5 Hz, 4H), 2.62 2.34 (m, 12H), 22 (s, 6H), 1.94 1.83 (m, 6H), 1.68 (s, 6H), 1.61 (s,
6H), 1.23 (dJ = 4.6 Hz, 6H), 1.14 (s, 6H).

1.4 Compound 2

Commercially availableo-tolidine (1 equiv.) was added to solution of metl3y#-dibromo2,5
dioxocyclopent3-enel-carboxylate in dry dichloromethane (DCM; 37.5 mL/mmol) under nitrogen
atmosphere. After stirring at room temperature (r.t.) for 4 h, the solvent was evaporated under vacuum
and the crude material was purified by flakinomatography using a cyclohexane/ethyl acetate mixture
(cHex/EtOAc 3:5 v/v) as the eluent, affording pure compatasl a red crystalline solid in 45% vyield.
'H-NMR (400 MHz, CDC#; Supplementary Figur8): Ui 7.48 (d,J = 2.1 Hz, 1H), 7.44 (dd] = 8.2,

2.1 Hz, 1H), 7.33 7.25 (m, 2H), 7.13 (d] = 8.1 Hz, 1H), 6.74 (d] = 8.0 Hz, 1H), 3.65 (s, 2H), 22

(s,3H), 2.21 (s3H).

1.5 Compound 3

Compoundl1 (1 equiv.) was introduced into a twmcked roundottomed flask under argon
atmosphere and dissolved with dry tetrahydrofuran (THF; 20 mL/mmol). Comgb(@&dequiv.),
dissolved into a THF/MeOH mixture (1:3 v/v; 150 mL/mmol), was then added to the resulting solution
followed by tris(2carboxyethyl) phosphinenydrochloride (TCEP-HCI; 2.5 equiv.) anib,N-
diisopropylethylamine (DIPEA; 6 equiv.). The reaction was monitored by TLC (eluent:
cHex/EtOAc/MeOH 6:8:0.1 v/v/v) and was considered complét atirring at r.t. for 1.5 h. The
crude mixture was then transferred into a separatory funnel and washed with hydrochloric acid (HCI;
0.1 N in HO) followed by brine and extracted with DCM. The collected organic layer was dried over
magnesium sulphate (Mg filtered and concentrated under vacuum. The crude was purified by
flash chromatography (eluent: cHex/ Et3mME5E% 6 : 9
yield. 'H-NMR (400 MHz, CDC}; Supplementary Figurd) : 8.187 8.09 (m, 4H), 7.78 7.69 (m,

4H), 7.64i 7.56 (m, 2H), 7.5% 7.32 (m, 20H), 7.31 7.26 (m, 2H), 7.10 (dd] = 14.7, 8.1 Hz, 1H),

6.91 (ddJ=9.3, 2.2 Hz, 2H), 6.76 (dd= 8.0, 1.6 Hz, 1H), 6.28 (d,= 9.6 Hz, 4H), 6.01 (dt] = 9.4,

2.3 Hz, 2H), 5.69 (d) = 7.0 Hz, 2H), 5.45 (1) = 2.8 Hz, 2H), 4.99 4.93 (m, 2H), 4.55 4.39 (m,

6H), 4.361 4.28 (m, 2H), 4.21 (d] = 8.4 Hz, 2H), 3.81 (t) = 7.6 Hz, 2H), 3.76 3.62 (m, 4H), 2.61

i 2.49 (m, 2H), 2.45 (d] = 3.8 Hz, 6H), 2.43 2.36 (m, 2H), 2.2T7 2.20 (m, 13H), 2.19 (s, 2H), 2.17

(s, 2H), 1.95 1.90 (m, 6H), 1.88 (ddl= 4.0, 2.4 Hz, 2H), 1.79 (d,= 1.4 Hz, 1H), 1.68 (s, 6H), 1.24

(s, 6H), 1.14 (s, 6HMS (ES+): m/z calcd for {2eH122N4034S+H* 2203.75 [M+HF; found 2203.31,
2224.95 [M+Naj.
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1.6 pMAC1

Compound3 (1 equiv.) was dissolved in a glass vial with ACN (0.028 mL/mmol) and cooled at 0 °C;
then, HCI (0.3 M in ukO; 3 equiv.) was added dropwise followed by a cold solution of sodium nitrite
(NaNQ) in uH0 (6.1 mL/mmol NaN@). After stirring for 30 min, the solution was added dropwise

to another glass vial, containingainine8-naphthol2,4-disulfonic acid monosodium salt (1.1 equiv.)
and sodium bicarbonate (NaH&@ equiv.) dissolved in wd (3.3 mL/mmol NaHC®), and kept at

0 °C; reaction completion (3 h) was followed by TLC. After the disappearance of the starting
compound3, ACN was removed under vacuum; the residual aqueous solution was transferred into a
cellulose dialysis bag (Signradrich, Merck, Italy) with a 14 kDa mecular weight cubff (MWCO)

and dialyzed against excess20H100:1 v/v) for 24 h, with the dialysate replaced every 6 h with fresh
uH20. The remaining solution was freedged and purified by flash chromatography (eluent:
acetone/ukD 30: 1 v/v Y 15:1 v/v) after preliminary
compound was further washed with a diethyl ether/DCM mixturg€(BEXCM; 2:1 v/v) to obtain pure
compound pMAC1 as a dark purple powder in 70% yiéld-NMR (500 MHz, CDROD;
Supplementary Figurg) : 8.7@ (s, 1H), 8.11 (dt] = 8.6, 1.6 Hz, 4H), 8.04 7.98 (m, 2H), 7.83

7.77 (m, 4H), 7.70 7.55 (m, 9H), 7.50 (dd] = 7.9, 3.4 Hz, 7H), 7.47 7.38 (m, 7H), 7.26 (td] =

7.5, 1.5 Hz, 2H), 7.17 (d,= 9.9 Hz, 1H), 6.44 (s, 2H), 6.10 @@= 10.4 Hz, 2H), 5.84 (d] = 6.3 Hz,

2H), 5.63 (ddJ = 7.3, 2.2 Hz, 2H), 5.49 (dd,= 6.4, 3.0 Hz, 2H), 4.99 (8 = 6.5 Hz, 2H), 4.60 (s,

2H), 4.50 (dtJ=11.5, 5.8 Hz, 2H), 4.34 (dd~= 11.0, 6.7 Hz, 2H), 4.18 (s, 4H), 3.88.77 (m, 2H),

3.727 3.62 (m, 3H), 3.62 3.48 (m, 5H), 2.56 (s, 3H), 2.39 (s, 3H), 2.38 (s, 3H), 2.24L7 (m, 7H),

2.16 (s, 9H), 1.96 1.92 (m, 6H)1.881 1.74 (m, 4H), 1.64 (s, 6H), 1.29 (s, 6H), 1.11J¢, 9.9 Hz,

6H). MS (ES+): m/z calcd for G8H128N6041S4+H* 2533.71 [M+HT; found 2533.59Supplementary
Figure6).

1.7 pMal

Compoundl (1 equiv.) was added to a tweecked roundottomed flask under nitrogen atmosphere

and dissolved with dry THF (11.5 mL/mmol). ZBbromomaleimide (1.1 equiv.) dissolved in MeOH

(34 mL/mmol) was then added, followed by TCHEI (2 equiv.) and DIPEA (10 equiv.). After stirring

at r.t. for 3 h, the reaction mixture was transferred into a separatory funnel and washed with HCI (0.1
N in uH0), a saturated aqueous solution of ammonium chloride@Ntnd brine. The organic layer

was recovered and dried ovegBIO.. The crude compound was purified by flash chromatography
(eluent: EtOAC/DCM 3:2 v/v) affording pure pMal as a yellow crystalline powder in 71% yieid.

NMR (400 MHz, CDC4; Supplementary Figuré : 8.167 8.10 (m, 4H), 7.7T7 7.71 (m, 4H), 7.6%

7.57 (m, 2H), 7.57 7.31 (m, 21H), 7.03 (d] = 9.3 Hz, 2H), 6.3% 6.18 (m, 4H), 5.97 (dd] = 9.3,

3.2 Hz, 2H), 5.67 (d)= 7.2 Hz, 2H), 5.42 (d] = 3.2 Hz, 2H), 4.97 (dd]= 9.7, 2.2 Hz, 2H), 4.42 (dd,
J=10.9, 6.8 Hz, 2H), 4.384.27 (m, 6H), 4.18 (d]= 8.5 Hz, 2H), 3.78 (d] = 7.1 Hz, 2H), 3.49 (ddt,
J=52.2,14.2, 6.2 Hz, 4H), 2.622.49 (m, 2H), 2.44 (s, 6H), 2.412.30 (m, 3H), 2.22 (d] = 13.1

Hz, 8H), 1.89 (s, 8H), 1.68 (d= 2.6 Hz, 8H), 1.42 (s, 2H), 1.22 (s, 6H), 1.14Xd,3.4 Hz, 6H)13C-

NMR (101 MHz, CDC4; Supplementary Figur@): G 203.67, 192.12, 187.11, 179.45, 173.24, 171.24,
167.82, 167.07, 164.85, 156.46, 154.86, 153.81, 142.47, 136.59, 135.89, 133.70, 132.06, 130.21,
129.15, 128.71, 127.19, 126.68, 112.39, 81.12, 79.14, 75.02, 72.13, 67.83, 58.47, 52.71, 43.16, 35.60,
29.60, .79, 22.02, 20.81, 9.59.

1.8 Compound 4

pMal (1 equiv.) was added to a tvecked rounébottomed flask under nitrogen atmosphere and
dissolved with dry THF (9 mL/mmolN-methylmorpholine (NMM) (1.5 equiv.) was added to the

6



solution followed by methyl chloroformate (1.5 equiv.). After stirring at r.t. for 4 h, the reaction mixture
was transferred into a separatory funnel and washed wit @d brine. The organic layer was
recovered and dried over MgaQOhe crude compound was purified by flash chromatography (eluent:
EtOAc/DCM 2:3 v/v) affording pure compourdas a yellow sticky oil in 99% yieldH-NMR (400

MHz, CDCBb; Supplementary Figur®) : 8.287 8.05 (m, 4H), 7.78 7.70 (m, 4H), 7.64 7.56 (m,

2H), 7.447 7.34 (m, 18H), 7.01 (d] = 9.5 Hz, 2H), 6.31 6.21 (m, 4H), 6.00 (dd] = 9.3, 3.2 Hz,

2H), 5.68 (dJ = 7.3 Hz, 2H), 5.43 (t) = 4.0 Hz, 2H), 5.30 (s, 1H), 4.97 @z 9.5 Hz, 2H), 4.41 (dq,
J=17.6, 6.2 Hz, 4H), 4.30 (§,= 6.0 Hz, 4H), 4.20 (d]) = 7.6 Hz, 2H), 3.88 3.70 (m, 8H), 3.64

3.47 (m, 4H), 2.55 (ddd,= 15.1, 9.5, 6.3 Hz, 2H), 2.512.35 (m, 8H), 2.24 (d] = 3.7 Hz, 2H), 2.20

(s, 4H), 1.87 (dt) = 18.5, 2.4 Hz, 12H), 1.68 (d= 2.9 Hz, 6H), 1.23 (s, 6H), 1.13 (s, 6H)

1.9 Derivative 5

o
HoN NH Boc
H sl

O NH3
! o O -2 CF3COO
HN™ >N O\/\O/\/NNH
(0]
5

Supplementary Scheme3. Synthesis of derivative.

1.9.1Compound D

Succinic anhydride (15 equiv.) was added to a solution of compAuf®j in anhydrous THF (15
mL/mmol) at r.t. and under inert atmosphere. DIPEA (10 equiv.) was then added dropwise. After
stirring overnight, the reaction mixture was washed with a saturated solutioruGf Attl with uHO;

the organic phase was then extracted with EtOAc, and the organic layer was recovered and dried over
MgSQu. The crude compound was purified by flash chromatography (eluent: DCM/MeOH 95:5 v/v),
affording pure compound as a yellow sticky oil in 55% yieldH-NMR (400 MHz, CRBOD) : 4 7. 4
7.42 (m 6H), 2.71 (ddJ = 5.7, 3.9 Hz, 4H), 2.31 (s, 3H), 2.31 (s, 3H), 1.53 (s, 9H).

1.9.2Compound E

CompoundD (1 equiv.) andN-Boc-PEG-NH2 (4 equiv.)(4) were added to a twoecked round
bottomed flask under nitrogen atmosphere and dissolved with dry THF (27 mL/mmol). DIPEA (15
equiv.) and (benzotriazd-yloxy)tri-pyrrolidinophosphonium hexafluorophosphate (PyBOP; 2.2
equiv.) were then added to the reawtimixture, which was subsequently stirred at r.t. for 3.5 h
(monitored by TLC). The reaction mixture was transferred into a separatory funnel, washed three times
with HCI (0.1 N in BO) and purified by flash chromatography (eluent: DCM/MeOH 20:1 v/A/5:1

viv - 1/1 vlv), affording pure compound as a yellow sticky oil in 90% yieldH-NMR (400 MHz,

v
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CDChk) : 0 7W=28,8(1 tz2H), 7.437.32 (m, 4H), 6.28 (bs, 2H), 3.58B.47 (m, 8H), 3.31
i 3.23 (m, 4H), 2.76 2.67 (m, 4H), 2.33 (s, 3H), 2.30 (s, 3H), 1.54 (s, 9H), 1.44 (s, 9H).
1.9.3Compound 5

CompoundE (1 equiv.) was dissolved in DCM (20 mL/mmol) and TFA (30 mL/mmol) was added
followed by triisopropylsilane (TIPS; 3 mL/mmol) at O °C under nitrogen atmosphere. The reaction
was monitored by TLC (eluent: DCM/MeOH 20:1 v/v) showing an almost complete daapee of

the starting material after 2 h at r.t. The solvent was then removed under vacuum and the residue was
treated with a EO/n-pentane mixture (2:1 v/v) to allow the precipitation of compobinahich was
recovered by filtration and vacou drying in quantitative yield!H-NMR (400 MHz, CROD;
Supplementary Figurg0): 4 71.74.Q (m, 6H), 3.40 (d] = 11.1 Hz, 14H), 3.31 (1 = 5.6 Hz, 2H),

3.14 (t,J=5.6 Hz, 2H), 2.83 (1} = 5.0 Hz, 2H), 2.50 (1} = 6.8 Hz, 2H), 2.35 (1} = 6.9 Hz, 2H), 2.20

(s, 3H), 2.07 (s, 3H)

1.9.4 Derivative 6

Compound (1.5 equiv.) was added to a tmecked roundottomed flask under nitrogen atmosphere

and dissolved with dry DCM (5 mL/mmol). DIPEA (8 equiv.) was then added dropwise, followed by

a solution of compound dissolved in DCM (6.0 mL/mmol), at r.t. and under nitrogen atmosphere.
The reaction was monitored by TLC following the disappearance of starting materials. After 1.5 h, the
reaction was complete; the crude mixture was then transferred into a sepanatetyafud washed

with HCI (0.1 N in uRO) followed by a saturated aqueous solution ofs8HThe collected organic

layer was dried over MgSCXiltered, and concentrated under vacuum. The crude was purified by flash
chromatography (eluent: EtOAc/DCM 3:1 v/v Y Et
compounds in 49% (conversion) yieldH-NMR (400 MHz,acetoneds; Supplementary Figurgl) : U

8.66 (d,J=9.0 Hz, 2H), 8.18 8.10 (m, 4H), 7.93 7.86 (m, 4H), 7.7% 7.55 (m, 12H), 7.55 7.37

(m, 10H), 7.42 7.29 (m, 2H), 7.33 7.20 (m, 4H), 6.73 (d] = 8.2 Hz, 1H), 6.42 (s, 2H), 6.16 (idl,

= 9.3, 1.8 Hz, 2H), 5.98 (dd,= 9.0, 6.0 Hz, 2H), 5.67 (d,= 7.2 Hz, 2H), 5.54 (d] = 6.1 Hz, 2H),

4.96 (dd,J = 9.7, 2.1 Hz, 2H), 4.53 (s, 1H), 4.481.30 (m, 6H), 4.21 4.11 (m, 4H), 3.94 (s, 2H),

3.83 (d,J=7.1 Hz, 2H), 3.68 3.42 (m, 17H), 3.34 (g1 = 5.5 Hz, 4H), 2.68 (t) = 6.7 Hz, 2H)2.59

(t, J=6.7 Hz, 2H), 2.46 (s, 6H), 2.30 (s, 4H), 2.15 (s, 6H), 1.96 {d2.5 Hz, 12H), 1.83 1.72 (m,

2H), 1.65 (s, 6H), 1.20 1.15 (m, 12H)**C-NMR (101 MHz, acetones; Supplementary Figurg2):

a 179.00, 174.18, 170. 02, 169. 81, 166. 97, 165
141.17, 137.40, 134.45, 134.42, 133.56, 133.54, 133.21, 131.44, 130.36, 130.12, 129.99, 129.24,
128.82, 128.53, 128.35, 128.31, 128.25, 128.18, 127.6461,2127.54, 127.52, 127.43, 127.37,
93.69, 84.12, 80.81, 77.80, 77.60, 75.81, 75.30, 75.26, 75.00, 74.97, 71.80, 71.75, 71.52, 70.01, 69.99,
69.80, 69.51, 67.48, 67.18, 66.31, 58.10, 53.65, 46.24, 43.31, 36.25, 22.29, 21.54, 19.95, 14.11, 9.30.

1.10 pMAC2

Compound (1 equiv.) was dissolved in a glass vial with ACN (66 mL/mmol) and cooled at 0 °C, then
hydrochloric acid (0.3 M, 3 equiv.) was added dropwise followed by cold NaldSolved in uHO

(8.8 mL/mmol). After stirring for 30 min, the solution was added dropwise to another glass vial
containing amina8-naphthol2,4-disulfonic acid monosodium salt (1.1 equiv.) and NaHGO
equiv.) in uHO (3.3 mL/mmol) at O °C; reaction completion (3 h) was followed by TLC. After the
disappearance of the starting mateBalsolvents were removed under vacuum; the residue was
dissolved in uHO, transferred into a cellulose dialysis bag (MWCO: 14 kDa) and dialyzed against
excess ukD (1001 v/v) for 24 h, replacing the dialysate every 3 h with fresbQuH he remaining
solution was freezdried, and the resulting powder was additionally washed witbQYBECM mixture

(9:2 vIv) to remove possible impurities and afford pure pMAC2 in quantitative y¢{lIMR (500



MHz, CDsOD; Supplementary Figurgd) : 04 48 . 72 ( § 8.08 (n14H), 7.99.(d139.8 Hz,
1H), 7.90 (dJ = 8.5 Hz, 1H), 7.82 7.74 (m, 4H), 7.66 (t) = 7.4 Hz, 2H), 7.57 (t) = 7.7 Hz, 6H),
7.547 7.36 (m, 19H), 7.25 (dl = 7.4 Hz, 2H), 7.13 (d] = 9.9 Hz, 1H), 6.43 (s, 2H), 6.07 &= 9.1
Hz, 2H), 5.82 (dJ = 6.6 Hz, 2H), 5.62 (d] = 7.1 Hz, 2H), 5.46 (d] = 6.5 Hz, 2H), 4.60 (s, 2H), 4.41
(dt,J=11.7, 5.9 Hz, 2H), 4.32 (di,= 11.8, 5.8 Hz, 4H), 4.17 (s, 4H), 3.79 {d; 7.1 Hz, 2H), 3.67
(dd,J=11.0, 6.0 Hz, 2H), 3.55 (dtd= 22.1, 11.5, 10.0, 5.3 Hz, 20H), 3.37 J&; 5.4 Hz, 2H), 2.74
(t, J=7.0 Hz, 2H), 2.61 (q) = 7.1, 5.9 Hz, 2H), 2.50 (s, 3H), 2.38 (s, 4H), 2.29 (s, 6H), 211
(m, 8H), 1.92' 1.89 (m, 4H), 1.81 (dd] = 15.0, 8.8 Hz, 2H), 1.64 (s, 6H), 1.29 (s, 8H), 1.12)d,
6.3 Hz, 12H) MS (ES+): m/z calcd for {GsH146NsOssSs+H™ 2763.83 [M+H]*; found 2763.77
(Supplementary Figurgd).

1.11 Compound 7

NIlg (1 equiv.) was placed in a twwecked roundbottomed flask under nitrogen atmosphere and
dissolved with dry dichloromethane (6 mL/mmoRdinethylaminopyridine (DMAP; 3.5 equiv.) was
added to the solution cooled at 0 °C. A solution of triphosgenee(fu#s.) dissolved in DCM (7.1

mL/ mmol ) was t hen added dr opwi se; the +teact
disulfanediylbis(ethati-ol) was added (2.3 equiv.). After stirring for 24 h at 0 °C, the reaction mixture
was transferred into a separatduynel extracted with DCM and washed with HCI (0.1 N ircQH

and uHO. The collected organic layer was dried over MgSiiered and concentrated under vacuum.

The crude was purified by flash chromatography (eluent: DCM/cHex/MeOH 10:1:1 v/v/v) affording
pure compound in 52% yield.*H-NMR (400 MHz, CDC4; Supplementary Figurks) :7.78 (s, 1H),

7.52 (dt,J = 7.6, 0.9 Hz, 1H), 7.46 (dd,= 7.6, 0.9 Hz, 1H), 7.36 (if,= 7.5, 0.8 Hz, 1H), 7.25 (id,

=7.6, 1.2 Hz, 1H), 7.15 (s, 1H), 5.26.13 (m, 1H), 4.88 4.75 (m, 1H), 4.44 4.27 (m, 2H), 3.86

(tt, J=7.5, 3.9 Hz, 2H), 2.91 (di,= 19.2, 6.3 Hz, 6H), 2.361(, 1H), 2.23 (n, 1H), 1.74 (n, 2H), 1.73

i 1.61 (m, 1H), 1.56 (ddf=11.7, 6.0, 3.2 Hz, 1H), 1.270.96 (m, 6H)3C-NMR (101 MHz, CDC};
Supplementary Figuré6) : U 154.81, 144.40, 137.64, 132. 17,
118.47, 58.35, 42.28, 41.93, 37.22, 28.33, 28.03, 26.26, 25.97.

1.12 Compound 8

Compound7 (1 equiv.) was placed in a tatecked roundottomed flask under nitrogen atmosphere
and dissolved with dry DCM (47 mL/mmol). DMAP (1 equiv.) was added to the solution followed by
triethylamine (TEA; 4 equiv.) and-pitrophenyl chloroformate (2 equiv.)h& reaction was stirred at

r.t. for 4 h and monitored by TLC. Once complete, the solution was transferred to a separatory funnel
extracted with DCM and washed with HCI (0.1 N in2ah and brine. The collected organic layer was
dried over MgSQ filtered am concentrated under vacuum. The crude was purified by flash
chromatography (eluent: DCM/cHex/MeOH 10:4:0.25 v/v/v), affording pure comp8und60%
yield. *H-NMR (400 MHz, CDC4; Supplementary Figuré7) : 8.3 8.23 (m, 2H), 7.73 (s, 1H),
7.571 7.47 (m, 2H), 7.41 7.32 (m, 3H), 7.25 (td] = 7.6, 1.2 Hz, 1H), 7.19 (s, 1H), 5.18 (dd&; 7.2,

4.3 Hz, 1H), 4.80 (ddd] = 10.3, 5.4, 2.5 Hz, 1H), 4.53 (= 6.5 Hz, 2H), 4.41 4.29 (m, 1H), 4.33

i 4.23 (m, 1H), 3.03 (1) = 6.5 Hz, 2H), 2.94 (t) = 6.6 Hz, 2H), 2.43 (m, 1H), 2.19 (m, 1H), 1.78
1.69 (m, 2H), 1.69 1.62 (m, 3H), 1.60 1.47 (m, 1H), 1.28 0.92 (m, 5H)

1.13 Compound 9

Compound (1.5 equiv.) was placed in a tweecked rounédottomed flask under nitrogen atmosphere

and dissolved with dry DCM (2.5 mL/mmol). A solution of compo@r(d equiv.) dissolved in DCM

(2 mL/mmol) was then added followed by DIPEA (8 equiv.). The reaction was stirred at r.t. for 2 h and
monitored by TLC. Once complete, the solution was transferred to a separatory funnel extracted with
DCM and washed with HCD(1 N in uBO) and a saturated aqueous solution ok@IHThe collected
organic layer was drd over MgSa@, filtered and concentrated under vacuum. The crude was purified

9
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by flash chromatography (eluent: DCM/cHex/MeOH 10:2:1 v/v/v) affording pure com Sl %

yield. IH-NMR (400 MHz, CDC}; Supplementary Figur&8) : 8.5 (8 1H), 7.82 (d] = 8.3 Hz,

1H), 7.75 (s, 1H), 7.52 (dd,= 10.7, 7.6 Hz, 2H), 7.40 7.31 (m, 3H), 7.30 7.21 (m, 2H), 7.18 (s,

1H), 6.71 (dJ = 8.0 Hz, 1H), 5.51 (s, 1H), 5.18 (dii= 7.3, 4.2 Hz, 1H), 4.79 (m, 1H), 4.28 (4=

6.6 Hz, 4H), 3.60 3.51 (m, 8H), 3.51 3.43 (m, 2H), 3.35 (d] = 5.8 Hz, 2H), 3.16 (td] = 6.6, 3.4

Hz, 1H), 2.94 2.85 (m, 4H), 2.79 2.71 (m, 2H), 2.66 (d]= 6.7 Hz, 2H), 2.42 (m, 1H), 2.30 (s, 3H),

2.22 (s, 3H), 2.21 2.12 (m, 1H), 1.85 1.77 (m, 1H), 1.73 (s, 2H), 1.65 @@= 10.2 Hz, 3H), 1.23

1.03 (m, 3H), 1.0% 0.95 (m, 2H) 13C-NMR (126 MHz, CDC4; Supplementary Figurg9): U 154.65,

144.11, 137.48, 131.59, 128.96, 128.61, 128.36, 126.65, 125.42, 124.48, 123.99, 123.22 (d, J = 3.0
Hz), 122.54, 120.21, 104.17, 102.52, 78.67, 70.29, 70.09 (d, J = 22.5 Hz), 69.74, 63.78, 42.15, 40.80,
39.42, 37.66, 36.88, 31.90, 29.68, 28.3178726.10 (d, J = 2.9 Hz), 25.82, 17.97, 17.52, 15.36.

1.14 nMAC

Compound (1 equiv.) was dissolved in a glass vial with ACN (0.028 mL/miripland cooled at 0
°C; then, hydrochloric acid (0.3 M, 3 equiv.) was added dropwise followed by cold NdisKolved

in uH20 (6.1 mL/mmol NaNQ®). After stirring for 30 min, the solution was added dropwise to another
glass vial containing -Amino-8-naphthoi2,4-disulfonic acid monosodium salt (1.1 equiv.) and
NaHCG (4 equiv.) dissolved in u® (3.3 mL/mmol NaHCG@) and kept at O °C; reaction completion
(3 h) was followed by TLC. A#r the disappearance of the starting compdyrAiCN was removed
under vacuum; the residual aqueous solution was transferred into a cellulose dialysis bag (MWCO: 14
kDa) and dialyzed against excess20H100:1 v/v) for 24 h, with the dialysate replaced with fresh
uH20 every 3 h. The remaining solution was fredned washed with a ED/DCM mixture (2:1 v/v)

to obtain pure nMAC as a dark purple powder in 70% yiéittNMR (400 MHz, DMSQdE;
Supplementary Figurg0) : 9.38 (s, 1H), 8.36 (s, 1H), 8.04 @k 10.0 Hz, 1H), 7.97 7.86 (m, 2H),
7.64 (dd,J = 4.6, 2.6 Hz, 2H), 7.58 7.46 (m, 4H), 7.37 (dt) = 22.4, 8.0 Hz, 2H), 7.3 7.22 (m,

1H), 7.22 (dJ = 5.6 Hz, 1H), 7.11 (s, 1H), 6.99 @= 9.9 Hz, OH), 5.40 (t) = 5.0 Hz, 1H), 4.30 (dt,
J=8.6,4.3Hz, 1H), 4.16 (8,= 6.4 Hz, 2H), 4.07 (d}=11.2, 6.4 Hz, 1H), 3.96 (di,= 11.6, 6.2 Hz,
1H), 3.50 (dJ = 2.1 Hz, 6H), 3.44 3.37 (m, 4H), 3.22 (s, 1H), 3.12 (@ 5.8 Hz, 3H), 2.89 (dt] =
23.3, 6.3 Hz, 4H), 2.59 (d,= 6.5 Hz, 2H), 2.44 () = 6.6 Hz, 1H), 2.28 (s, 2H), 2.322.19 (m 1H),

2.10 (d,J = 12.5 Hz, 2H), 1.64 (s, 2H), 1.56 (s, 2H), 1.52J¢, 12.6 Hz, 2H), 1.20 1.04 (m, 6H),
0.9971 0.81 (m, 3H) MS (ES+): m/z calcd for £gHesNsO16S4+H* 1261.37 [M+HT; found 1261.00;

MS (ES): m/z calcd for GsHesNsO16S4-H™ 1259.36 [MH]; found 1258.91Supplementary Figure
21).

1.15 HPLC-MS analyses

HPLC-MS analyses were performed on a Dyonex Ultimate 3000 HPLC (THeisher Scientific,

Italy) equipped with a triple quadrupole mass spectrometer TSQ Quantum Access Max and
electrospray ionization source detector. 0.5 mL samples were used as sources for the automated
injection. The chromatographic separation was perforonea reverse phase Zorbax C18 column 4.6
x 150 mm, 5ym (Agilent Technologies, CA, USA), at flow rate of 0.5 mL/min, linear gradient
mobile phases A (HCOOH 0.1% in e®v/v) and B MeOH (NEHOAc 5 mM and HCOOH 0.1% in
MeOH v/v) from 30:70 to 5:95. Chromapams at the relevant detection wavelength 560 nm for
PMAC1, pMAC2 and nMAC were extracted from PDA data (68@0 nm)
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1.16 Sensorgrams
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Supplementary Figurel. SPRanalysis Representative sensorgrgrofiles and isothermal binding curves for tEB
(A, B), and nMAC (C, D). Doubleeferenced singleycle sensorgrams are reported.
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NMR and LC-MS Spectra
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Supplementary Figure2. *H-NMR spectrum of NIg400MHz, CDCk).
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Supplementary Figure3. *H-NMR spectrum of compoun2i(400 MHz, CDC}).
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Supplementary Figure7. *H-NMR spectrum of pMal (400 MHz, CDg)l






















































