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Synthesis and characterisation data
Compound 1

To a cooled (0 °C) solution of ethylenediamine (4.59 mL; 68.5 mmol; 0.25 M) in CHCI3
(275 mL) was added dropwise a solution of di-tert-butyl dicarbonate (Boc2O; 2.99 g;
13.7 mmol, 0.5 M) in CHCIl; (27.5 mL) over period of 2 h. The reaction mixture was allowed
to warm to rt and stirred for a further 3 h. After this time, the reaction mixture was filtered and
concentrated under reduced pressure. The crude residue was dissolved in EtOAc (400 mL),
washed with brine (3 x 150 mL), dried over MgSO4 and concentrated in vacuo. The crude
product was purified by column chromatography (SiO2; DCM:MeOH; 9:1 (v:v) + 1% NH30OH)
to afford compound 1 (1.95 g; 89% yield) as a colourless oil. Rf= 0.31 (DCM:MeOH; 9:1);
TH NMR (400 MHz, CDCls, 298 K): & (ppm) 4.86 (1H, br s, NH), 3.17 (2H, m, CH,), 2.80
(2H, t, *Jun = 6.0 Hz, CH>) 1.44 (9H, s, C(CH:)3), 1.36 (2H, s, NH»).

Compound 2

To a stirred solution of compound 1 (1.43 g; 8.9 mmol; 1 equiv) and triethylamine (1.25 mL;
8.9 mmol; 1 equiv) in EtOH (30 mL) was added CS> (0.54 mL; 8.9 mmol; 1 equiv) dropwise,
whilst maintaining the reaction at rt. After 2 h, methyl iodide (0.56 mL, 8.9 mmol; 1 equiv)
was added and the resulting mixture was stirred for a further 2 h. After this time, the solvent
was removed under reduced pressure and the resulting residue was suspended in EtOAc
(30 mL), washed with 1 M aq HCI1 (30 mL), sat aq NaHCO3 (30 mL), H>O (30 mL) and brine
(30 mL), dried over MgSO4 and concentrated in vacuo to furnish compound 2 (2.03 g; 91%
yield) as an off-white solid. 'H NMR (400 MHz, CDCl3, 298 K): § (ppm) 8.32 (1H, br s,
NHC=S), 4.98 (1H, br s, CH2NHC=S), 3.79 (2H, q, *Jun = 4.9 Hz, NHC=0), 3.42 (2h, t, J =
5.4 Hz, CH,NHC=0), 2.59 (3H, s, SCH3), 1.45 (9H, s, C(CH3)3). BC{'H} NMR (101 MHz,
CDCl;, 298 K): 6 (ppm) 199.3 (C=S), 157.8 (C=0), 80.7 (C(CH3)3), 49.7 (CH2NHC=S), 39.2
(CH.NHC=0), 28.5 (C(CHas)s), 18.1 (SCH3) ppm. HR-ESI-MS (ESI+): m/z caled. for
CoHisN202S; [M+H]" 251.08825, found 251.08808, [M+Na]* 273.07019, found 273.06992.

Compound 3

To a solution of compound 2 (2.03 g; 8.11 mmol; 1 equiv) in EtOH (30 mL) was added
hydrazine hydrate (0.57 mL; 11.4 mmol; 1.4 equiv) and the reaction stirred under reflux for

3 h. After this time, the solvent was removed under reduced pressure and the resulting white
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residue was dissolved in CHCI3 (20 mL). This solution was loaded on a plug of silica, washed
with CHCl3 (20 mL) and then eluted with MeOH (30 mL). The MeOH fraction was then
concentrated in vacuo to afford compound 3 (1.79 g; 94% yield) as a colourless oil, which
solidified over a few days. 'TH NMR (400 MHz, CDCls, 298 K): & (ppm) 7.80 (1H, br s,
NHNH), 7.63 (1H, br s, CH2NHC=S), 5.03 (1H, br s, NHCO.C(CH3)3), 3.82 (2H, br s,
NHNH»), 3.75 (2H, q, 3Jun = 5.8 Hz, CH,NHC=S), 3.37 (2H, q, *Jun = 6.0 Hz,
CH2NHCO,C(CHs)3), 1.43 (9H, s, C(CHs)3). *C{!H} NMR (101 MHz, CDCls, 298 K): 8
(ppm) 183.0 (C=S), 153.8 (C=0), 79.8 (C(CHs)3), 44.7 (CH.NHC=S), 40.3 (CH.NHC=0),
28.5 (C(CHs3)3). HR-ESI-MS (ESI+): m/z calcd. for CoHisN4+O2S [M+H]* 235.12239, found
235.12232.

Compound 4

A cooled (0 °C) solution of 4-methylthiosemicarbazide (2.00 g; 19 mmol; 1 equiv) in H,O
(100 mL) was acidified with conc aq HCI (~700 pL; 12.5 M), to which diacetyl
(2,3-butanedione; 10.8 mL; 124 mmol; 6.5 equiv) was added rapidly. A suspension was formed
instantly and stirring was continued for 1 h. After this time, the reaction mixture was filtered
and the resulting solid was washed with H O (5 x 20 mL) and dried under high-vacuum to
furnish compound 4 (2.50 g; 76% yield) as a white solid. 'H NMR (300 MHz, DMSO-ds, 298
K): 8 (ppm) 10.64 (1H, br s, C=SNHN), 8.62 (1H, m, CH;NHC=S), 3.05 (3H, d, *Juu = 4.5
Hz, CH;NHC=S), 2.42 (3H, s, CH3C=0), 1.96 (3H, s, CH3C=N). 3C{'H} NMR (126 MHz,
DMSO-ds, 298 K): 6 (ppm) 198.0 (C=0), 179.5 (C=S), 146.0 (C=N), 31.9 (CH3NHC=S), 25.2
(CH3C=0), 10.5 (CH3C=N). HR-ESI-MS (ESI-): m/z caled. for C;Hi3N30S [M-H]
172.05501, found 172.05499.

Compound 5, H ATSM/en-Boc

To a stirred suspension of compound 4 (183 mg; 0.8 mmol; 1 equiv) in EtOH (33 mL) at 50 °C
was added compound 3 (135 mg; 0.8 mmol; 1 equiv) portion-wise over 30 min. After this time,
the reaction mixture was acidified with conc aq HCI (~100 pL; 12.5 M) and the reaction was
stirred under reflux for 5 h. After this time, the reaction mixture was allowed to cool to rt and
was poured into cold water (20 mL) to produce a white precipitate. The precipitate was then
collected by vacuum filtration, washed with H>O (2 x 10 mL), Et;O (5 mL) and dried under
reduced pressure to afford HATSM/en-Boc, compound 5 (254 mg; 83% yield) as an off-white
solid. TH NMR (400 MHz, DMSO-ds, 298 K): 8 (ppm) 10.28 (2H, br s, 2 x NHN=C), 8.45
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(1H, t,*Jun= 5.0 Hz, CH,NHC=S), 8.38 (1H, q, *Jun = 4.5 Hz, CH;NHC=S), 7.03 (1H, t, *Jun
= 5.0 Hz, NHCO,C(CH3)3), 3.59 (2H, td, *Jun = 5.5, 5.0 Hz, CHo2NHC=S), 3.18 (2H, td, *Jun
= 5.5, 5.0 Hz, CH,NHCO,C(CH3)3), 3.02 (3H, d, *Jun = 4.5 Hz, CHsNHC=S), 2.23 (3H, s,
CHsC=N), 2.21 (3H, s, CH;C=N), 1.36 (9H, s, C(CHs)3). *C{'H} NMR (101 MHz, DMSO-
ds, 298 K): 8 (ppm) 178.5 (C=S), 178.0 (C=S), 156.2 (C=0), 148.3 (CH3;C=N), 148.0
(CH3C=N), 77.9 (C(CH3)3), 44.4 (CH>), [39.1 (CH>) from DEPT-135 spectrum — see inset],
31.2 (SCH3), 28.2 (C(CHs3)3), 11.7 (CH3C=N), 11.7 (CH3C=N). HR-ESI-MS (ESI+): m/z
calcd. for Ci4H27N70,S, [M+H]* 390.17404, found 390.17412, [M+Na]* 412.15599, found
412.15611.

Compound 6, H ATSM/en

H>ATSM/en-Boc, compound 5 (222 mg; 0.6 mmol; 1 equiv) was treated with TFA (3 mL;
22 mmol; 36 equiv) and the resulting colourless solution was stirred at rt for 2 h. After this
time, the solvent was removed under reduced pressure and sat. ag NaHCOs3 (3 mL) was added
slowly to produce a white suspension. After 20 min of stirring at rt the solid was collected by
vacuum filtration and washed with H,O (3 x 10 mL), Et;O (2 x 10 mL) and dried under reduced
pressure to furnish the TFA salt of H2ATSM/en, compound 6 (126 mg; 76% yield) as an off-
white solid. "TH NMR (400 MHz, DMSO-ds, 298 K): & (ppm) 10.19 (1H, br s, NHN=C), 8.44
(1H, br s CH3NHC=S), 8.35 (1H, br s, CH.NHC=S), 7.78 (3H, br s, NH3"), 3.38 (2H, br s,
CH>NHC=S), 3.01 (5H, CHsNHC=S and CH,NH3"), 2.22 (6H, br s, 2 x CH3C=N). 3C{'H}
NMR (101 MHz, DMSO-ds, 298 K): 6 (ppm) 178.5 (C=S), 177.7 (C=S), 148.0 (CH3C=N),
147.7 (CH3C=N), 46.2 (CHz), 40.3 (CH2), 31.2 (CHs;NHC=S), 11.7 (CH3C=N), 11.7
(CH3C=N). Reverse-phase HPLC: R; 7.28 min. Method: 0.9 mL/min (MeCN/H>O with
0.1%TFA): start 30% MeCN, hold until 1 min, gradient to 95% MeCN at 15 min, hold until
17 min. HR-ESI-MS (ESI+): m/z caled. for CoH19N7S> [M+H]" 290.12161, found 290.12136.

Compound 7, H ATSM/en-ArN3

4-Azidobenzoic acid (16 mg; 0.1 mmol; 1.3 equiv) and BOP (41 mg; 0.1 mmol; 1.3 equiv)
were added to a solution of HoATSM/en, compound 6 (21.3 mg; 0.074 mmol) in anh DMF
(3 mL), followed by the addition of DIPEA (20 uL; 0.14 mmol; 2 equiv) in the dark and the
reaction mixture was stirred at rt for 12 h. After this time, H>O (10 mL) was added and the
resulting precipitate was filtered, washed with HO (3 x 5 mL), EtOH (3 mL) and Et,O
(2 x 5SmL), and dried under high-vacuum to furnish HxATSM/en-ArN3, compound 7 (23 mg;
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56% yield) as an off-white solid. 'TH NMR (500 MHz, DMSO-de, 298 K): & (ppm) 10.30 (1H,
br s, NHC=N), 10.22 (1H, br s, NHC=N), 8.71 (1H, t, *Jus= 5.0 Hz, CH,NHC=S), 8.59 (1H,
t, 3Jun = 5.0 Hz, NHC=0), 8.38 (1H, q, 3Jun = 4.5 Hz, CH3;NHC=S), 7.90 (2H, d, 8.5 Hz, Ar-
CH) 7.20 (2H, d, 8.5 Hz, Ar-CH), 3.75 (2H, q, *Juu = 6.5 Hz, CH;NHC=S) 3.52 (2H, q, *Jun
= 6.5 Hz, CH,NHC=S), 3.02 (3H, d, *Jun = 4.5 Hz, CH3NHC=S), 2.22 (3H, s, CH;C=N), 2.21
(3H, s, CH3C=N). B3C{'H} NMR (126 MHz, DMSO-ds, 298 K):  (ppm) 178.5 (C=S), 178.1
(C=S), 166.0 (C=0), 148.4 (C=N), 148.0 (C=N), 142.3 (Ar-Cy), 131.2 (Ar-CH), 130.7 (Ar-Cy),
129.2 (Ar-CH), 119.2 (Ar-CH), 118.9 (Ar-CH), 44.3 (CH>), 38.7 (CH>), 31.2 (CH3NH), 11.8
(CH3C=N), 11.6 (CH3C=N). Reverse-phase HPLC: R; 9.62 min. Method: 0.9 mL/min
(MeCN/H20 with 0.1%TFA): start 30% MeCN, hold until 1 min, gradient to 95% MeCN at 15

min, hold until 17 min. HR-ESI-MS (ESI+): m/z calcd. for Ci6H2:N100S2 [M+H]' 457.13090,
found 457.13103.

HoN /\/fo/\}BNHZ

l N O
HzN’\/(‘ o/\,)aNHBoc \N S

9 4

s 2V NH HN®

NN Nonn NN N H
SJ\H/\/»(\O/\,)aNHBoc _°y SJ\H/\/(\O/\)SNHBOC _d_ \H,&S SJ\HMO/\),BNHH _ty \H,&s SA\H/\/(\O/\,)SN
)
1 8

10 12: R =Boc
e[~ 13:R=H

N3

Scheme S1. Synthesis of ATSM-PEG3-ArNs, compound 8. Reagents and conditions: a) BoccO, CH2Cl, rt, 16 h
(70% yield); b) CSz, EtsN, methyl iodide, EtOH, rt, 4 h (84% yield); ¢c) H:.NNH2-H20, EtOH, reflux, 3 h (96%
yield); d) 3 M aq HCl, EtOH, reflux, 5 h (32% yield); f) TFA, CH2Cl, 1t, 2 h (80% yield); g) 4-azidobenzoic
acid, HATU, DIPEA, DMF, rt, 16 h (20% yield).

Compound 9

4,7,10-Trioxa-1,13-tridecanediamine (6.06 g; 26.7 mmol; 1.6 equiv) was dissolved in CH>Cl»
(240 mL) to which a prepared solution of di-tert-butyl dicarbonate (3.80 g; 16.9 mmol; 1 equiv)
in CH2Cl> (60 mL) was added dropwise over 3 h. The reaction mixture was then stirred at rt
for 16 h. After this time, the reaction mixture was washed with sat aqg NaHCO; (3 x 100 mL)
and concentrated under reduced pressure to afford compound 9 (3.78 g; 70% yield) as a
colourless oil. '"H NMR (400 MHz, CDCls,298 K): & (ppm) 3.50 — 3.67 (9H, m, CH>), 3.22
(2H, q, *Jur = 6.4 Hz, CH>), 2.83 (1H, t, *Juu = 6.6 Hz, CH>), 1.94 (1H, s, CH»), 1.75 (3H, p,
3Jun = 6.3 Hz, CHy), 1.43 (9H, s, C(CH3)3). BC{'H} NMR (101 MHz, CDCl3, 298 K): 8 (ppm)
156.2 (C=0), 79.1 (C(CH3)3) 70.7 (CH2), 70.7 (CH2), 70.7 (CH2), 70.4 (CH>), 70.3 (CH2), 70.3
(CH>), 69.7 (CH2), 69.6 (CHz), 39.8 (CH>), 29.8 (CH>), 28.6 (C(CH3)3). HR-ESI-MS (ESI+):

S8



m/z calcd. for Ci1sH3N2Os [M+H]* 321.2384, found 321.2386.

Compound 10

To a solution of compound 9 (3.6 g; 11.2 mmol;1 equiv) in EtOH (100 mL) was added CS: (0.8
mL;13 mmol; 1.2 equiv) dropwise, followed by EtzN (1.9 mL; 13.4 mmol; 1.2 equiv) and the
reaction stirred at rt. After 1.5 h, methyl iodide (1.9 mL, 13.4 mmol; 1.2 equiv) was added and
stirred for a further 2 h. Then, the reaction mixture was concentrated under reduced pressure
and the crude residue was suspended in EtOAc (100 mL) and washed with 1 M aq HCI (100
mL), sat aq NaHCO; solution (100 mL) and H,O (100 mL), dried over MgSO, and
concentrated under reduced pressure to furnish compound 10 (3.80 g; 84% yield) as a pale-
yellow oil. TH NMR (400 MHz, CDCl3, 298 K): 8 (ppm) 8.52 — 8.09 (1H, m, CH,NHC=S),
4.94 (1H, s, NHCO,C(CH3)3), 3.85 (1H, q, *Jun = 5.6 Hz, CH>), 3.69 — 3.56 (7H, m, CH>),
3.53 (2H, t, *Jun = 6.0 Hz, CH>), 3.21 (2H, t, 3Jun = 6.4 Hz, CH>), 2.59 (1H, s, SCH3), 1.92
(1H, p, *Jun = 5.7 Hz, CH»-BN), 1.74 (2H, td, *Jun = 6.3, 2.3 Hz, CH»-BN), 1.43 (9H, s,
C(CHz3)3). BC{!H} NMR (101 MHz, CDCl3,298 K): 8 (ppm) 198.2 (C=S), 156.2 (C=0), 79.1
(C(CHs)3), 70.7 (CH»), 70.7 (CH>), 70.5 (CH>), 70.5 (CH»), 70.4 (CH>), 69.7 (CH>), 46.8 (CHo-
oaNHC=S), 38.8 (CH2-aNHC=0), 29.8 (CH2-BN), 28.6 (C(CHs)3), 27.7 (CH2-BN), 18.0
(SCH3). HR-ESI-MS (ESI+): m/z calcd. for C17H34N205S> [M+H] " 411.1982, found 411.1974;
[M+Na]" 433.1801, found 433.1792.

Compound 11

To a solution of compound 10 (3.8 g; 9.25 mmol; 1 equiv) in EtOH (100 mL) was added
hydrazine hydrate (1.90 mL; 13.9 mmol; 1.5 equiv) and the mixture was stirred under reflux
for 3 h. After this time, the solvent was removed under reduced pressure and the crude residue
was dissolved in CHCI3 (20 mL). This solution was loaded on a plug of silica, washed with
CHCI3 (20 mL) and the product was eluted with MeOH (30 mL). The MeOH fraction was then
concentrated in vacuo to afford compound 11 (3.5 g; 96% yield) as a pale-yellow oil. '"H NMR
(400 MHz, CDCI3,298 K): 6 (ppm) 7.88 (1H, s, CHoNHC=S), 7.21 (1H, s, NHC=SNHNH>),
4.99 (1H, s, NHCO,C(CH3)3), 3.89 (1H, s, NHC=SNHNH>), 3.75 (1H, q, *Jun = 5.9 Hz, CH»-
aN), 3.62 (7H, ddt, *Jun = 15.9, 10.3, 4.2 Hz, CH»), 3.53 (2H, q, *Juu = 6.0 Hz, CH>), 3.21
(2H, p, *Jun = 6.4 Hz, CH>), 1.89 (1H, p, 3Juu = 5.9 Hz, CH»-BN), 1.75 2H, p, *Jun = 6.5 Hz,
CH»-BN), 1.43 (9H, s, C(CH3)3). HR-ESI-MS (ESI+): m/z calcd. for CisH34N4OsS [M+H]*
395.2323, found 395.2325.
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Compound 12

To a suspension of compound 11 (1.70 g; 4.3 mmol; 1 equiv) was suspended in EtOH (50 mL)
at 50 °C was added compound 4 (0.75 g; 4.3 mmol; 1 equiv) was added portions-wise over 1 h.
After this time, the reaction mixture was acidified with 3 M aq HCI and stirred under reflux for
4 h. After this time, the reaction mixture was allowed to cool to rt and was poured into cold
water (100 mL) to produce a white precipitate. The precipitate was then collected by vacuum
filtration, washed with water (3 x 50 mL) and Et:O (3 x 50 mL), and dried under high vacuum
to furnish compound 12 (0.76 g; 32% yield) as a white solid. '"H NMR (400 MHz, DMSO-de,
298 K): 6 = 10.18 (1H, s, NHN=C), 8.44 — 8.34 (2H, m, CH,NHC=S, CH3NHC=S), 6.73 (1H,
t, 3Jun = 5.6 Hz, NHCO,C(CH3)3), 3.62 (2H, q, *Jun = 6.7 Hz, CHz-aN), 3.53 — 3.43 (10H, m,
CH>), 3.39 - 3.31 (6H, m, CH>), 3.02 (3H, d, *Jun = 4.6 Hz, CH3NHC=S), 2.95 (2H, q, *Jun =
6.6 Hz, CH,), 2.20, 2.19 (6H, 2 x s, 2 x CH3C=N), 1.82 (2H, p, *Jun = 6.5 Hz, CH>-BN), 1.58
(2H, p, *Jun = 6.6 Hz, CH>-BN), 1.37 (9H, s, C(CH3)3) ppm. BC{'H} NMR (101 MHz, DMSO-
ds, 298 K): 6 = 178.47 (C=S), 177.7 (C=S), 155.6 (C=0), 148.0 (CH3C=N), 147.8 (CH3C=N),
77.4 (C(CHs)3), 69.8 (CH2), 69.8 (CH>), 69.6 (CH2), 69.5 (CH»), 68.6 (CH>), 68.1 (CH>), 41.7
(CH2-aNHC=S), 37.2 (CH2-aNHC=0), 31.2 (SCH3), 29.7 (CH2-BN), 28.9 (CH2-BN), 28.3
(C(CH3)3), 11.7 (CH3C=N), 11.6 (CH3C=N) ppm. HR-ESI-MS (ESI+): m/z calcd. for
C22H43N705S2 [M+H]* 550.2840, found 550.2846.

Compound 13

To a solution of compound 12 in CH>Cl, (20 mL) was added TFA (5 mL) and the reaction
mixture was stirred at rt for 2 h. After this time, the solvent was removed under reduced
pressure and the crude residue was co-evaporated several times with cyclohexane to afford the
TFA salt of compound 13 (0.54 g; 80% yield) as a white solid. "H NMR (400 MHz, DMSO-
ds, 298 K): 6 (ppm) 8.38 (2H, s, CH2NHC=S, CH3NHC=S), 6.68 (3H, s, NH2, NHN=C), 3.66
—3.57 (2H, m, CHz-aN), 3.53 — 3.38 (12H, m, CH>), 3.02 (3H, d, *Jun = 4.0 Hz, CH3NHC=S),
2.56 (2H, t, *Jun = 6.8 Hz, CHy), 2.20 (6H, d, *Juun = 4.6 Hz, 2 x CH3C=N), 1.82 (2H, p, *Juu
= 6.6 Hz, CH>-BN), 1.55 (2H, p, *Juu = 6.5 Hz, CH>-pN). BC{'H} NMR (101 MHz, DMSO-
ds, 298 K): 6 (ppm) 178.5 (C=S), 177.7 (C=S), 148.0 (CH3C=N), 147.8 (CH3C=N), 69.8 (CH>),
69.7 (CH>), 69.6 (CH>), 69.5 (CH>), 68.6 (CH»), 68.4 (CHz), 41.7 (CH2-aNHC=S), 38.7 (CH>-
oNHC=0), 33.2 (CH2-BN), 31.2 (SCHs), 30.7 (CH2-BN), 28.8 (impurity — Cg), 11.7
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(CH3C=N), 11.6 (CH3C=N) ppm. HR-ESI-MS (ESI+): m/z calcd. for Ci17H35sN703S, [M+H]*
450.2316, found 450.2321.

Compound 8, H ATSM-PEG3-ArN3

A solution of 4-azidobenzoic acid (54 mg; 0.33 mmol: 1.5 equiv) and HATU (127 mg; 0.33
mmol; 1.5 equiv) in anh DMF (4 mL) were stirred under an inert atmosphere at rt for 20 min.
A solution of compound 13 (100 mg; 0.22 mmol; 1 equiv) in anh DMF (1 mL) was then added
and the mixture was stirred for a further 10 min. Then, DIPEA (155 pL; 0.88 mmol; 4 equiv)
was added and the reaction mixture stirred at rt for 16 h. After this time, the reaction mixture
was concentrated under reduced pressure and the crude residue was washed with H,O
(3 x 25 mL), taken up in and concentrated under reduced pressure. The crude residue was then
purified by reversed-phase flash chromatography (C18, 0 to 100% MeOH/H>O with 0.1%
TFA) to afford compound 8 as a yellow solid (26 mg; 20% yield). 'TH NMR (400 MHz, MeOD,
298 K): 8 = 7.84 (2H, d, *Jun = 8.7 Hz, Ar-CH), 7.13 (2H, d, *Jun = 8.6 Hz, Ar-CH), 3.76 (2H,
t, 3Jun = 6.6 Hz, CH2-aNHC=S), 3.65 — 3.55 (12H, m, 6 x CH>), 3.46 (2H, t, *Jun = 6.8 Hz,
CHz-aNHC=0), 3.35 (s, MeOH), 3.15 (3H, s, SCH3), 2.19 (6H, d, *Jun = 3.2 Hz, 2 x CH3C=N),
1.90 (4H, m, 2 x CH>-BN) ppm. BC{'H} NMR (101 MHz, MeOD, 298 K): & = 169.0 (C=0),
148.8 (C=S), 148.6 (C=S), 144.8 (Ar-Cy), 132.3 (Ar-Cy), 130.2 (Ar-CH), 120.0 (Ar-CH), 71.6
(CH»), 71.5 (CH2), 71.3 (CH>), 71.3 (CH), 70.5 (CH»), 70.3 (CH2), 49.9 (MeOH), 43.5 (CH»-
oaNHC=S), 38.8 (CH:-aNHC=0), 31.2 (SCH3), 30.4 (CH:-BN), 30.0 (CH2-BN), 11.1
(CH3C=N), 11.0 (CH3C=N) ppm. HR-ESI-MS (ESI+): m/z calcd. for C24H3oN1004S, [M+H]"
595.25917, found 595.25933.

Metalation of compounds 6, 7 and 8
7Zn-6

To a stirred suspension of ATSM/en, compound 6 (34.6 mg; 0.12 mmol; 1 equiv) in MeOH
(3.5 mL) was added Zn(AcO);:2H,0 (31.6 mg; 0.144 mmol, 1.2 equiv) and the reaction
mixture was stirred for 1 h, resulting in a yellow solution. The reaction mixture was diluted
with H>O, and EtsN (~150 pL; 3 drops) was added producing a dark yellow precipitate. The
suspension was filtered, washed with H,O (3 x 5 mL), Et;O (2 x 3 mL) and dried under high-
vacuum to afford Zn-6 (30.7 mg; 73% yield) as a yellow solid. Reverse-phase HPLC: R; 7.28
min. Method: 0.9 mL/min (MeCN/H>O with 0.1% TFA): start 30% MeCN, hold until 1 min,
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gradient to 95% MeCN at 15 min, hold until 17 min. HR-ESI-MS (ESI+): m/z calcd. for
CoH17N7S2Zn [M+H]" 352.03511, found 352.03511.

Cu-6

To a stirred suspension of ATSM/en, compound 6 (16.6 mg; 0.057 mmol; 1 equiv) in MeOH
(1.5 mL) was added Cu(OAc)2 (11.3 mg; 0.062 mmol) and the reaction mixture was stirred for
1 h, resulting in a dark brown solution. The reaction mixture was diluted with H,O, and Et;N
(~100 pL; 2 drops) was added producing a dark brown precipitate. The suspension was filtered,
washed with H,O (3 x 5 mL), Et,O (2 x 3 mL) and dried under high-vacuum to furnish Cu-6
(17.0 mg; 85% yield) as a dark brown solid. Reverse-phase HPLC: R; 5.44 min. Method: 0.9
mL/min (MeCN/H20 with 0.1%TFA): start 30% MeCN, hold until 1 min, gradient to 95%
MeCN at 15 min, hold until 17 min. HR-ESI-MS (ESI+): m/z calc. for CoH17N7S2Cu [M+H]*
351.03556, found 351.03526.

Zn-7

To a stirred suspension of H2ATSM/en-ArNs, compound 7 (26.7 mg; 0.0614 mmol; 1 equiv)
in MeOH (6 mL) was added Zn(OAc)2:2H>O (33.7 mg; 0.154 mmol; 2.5 equiv) and the
reaction mixture was stirred for 16 h under reflux, resulting in a yellow solution. The reaction
mixture was diluted with H,O (4.5 mL) and the organic solvent was removed under reduced
pressure. The remaining aqueous solution was extracted with EtOAc (3 x 15 mL) and the
combined organic fractions were dried over MgSQOys, concentrated under reduced pressure and
dried under high-vacuum to furnish Zn-7 (23.2 mg; 76% yield) as a yellow solid. UV/vis:
Amax = 430 nm. Reverse-phase HPLC: R; 9.62 min. Method: 0.9 mL/min (MeCN/H20
0.1%TFA): start 30% MeCN, hold until 1 min, gradient to 95% MeCN at 15 min, hold until
17 min. HR-ESI-MS (ESI+): m/z caled. for CisH20N100S2Zn [M+H]" 497.06272, found
497.06261.

Cu-7

To a solution of HoATSM/en-ArN3, compound 7 (3.2 mg; 7.40 umol; 1 equiv) in DMF (0.2
mL) was added Cu(AcO); (1.6 mg; 8.50 umol; 1.2 equiv) and the mixture was stirred at rt for

1 h, resulting in a dark red/brown solution. The reaction mixture was diluted with H>O (5 mL),
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affording a dark red precipitate. The solid was collected by vacuum filtration, washed with
H>O (3 x5mL), EO (2 x 3 mL) and concentrated under reduced pressure to furnish Cu-7
(2.75 mg; 75% yield) as a red/brown solid. UV/vis: Amax = 476 nm. Reverse-phase HPLC: R;
8.32 min. Method: 0.9 mL/min (MeCN/H20 0.1%TFA): start 30% MeCN, hold until 1 min,
gradient to 95% MeCN at 15 min, hold until 17 min. HR-ESI-MS (ESI+): m/z calcd. for
Ci6H20N100S2Cu [M+Na]* 518.04512, found 518.04445.

7Zn-8

To a stirred suspension of HoATSM-PEG3-ArN3, compound 8 (3.0 mg; 0.005 mmol; 1 equiv)
in MeOH (1 mL) was added Zn(OAc)2:2H>0 (2.8 mg; 0.013 mmol; 2.5 equiv) and the reaction
mixture was stirred for 16 h under reflux, resulting in a yellow solution. The reaction mixture
was diluted with H,O (1 mL) and the organic solvent was removed under reduced pressure.
The remaining aqueous solution was extracted with EtOAc (3 x 5 mL) and the combined
organic fractions were dried over MgSQOs, concentrated under reduced pressure and dried under
high-vacuum to furnish Zn-7 (3.2 mg; 97% yield) as a yellow solid. UV/vis: Amax = 430 nm.
Reverse-phase HPLC: R; 11.89 min. Method: 0.9 mL/min (MeCN/H20O with 0.1%TFA): start
30% MeCN, hold until 1 min, gradient to 95% MeCN at 15 min, hold until 17 min. HR-ESI-
MS (ESI+): m/z caled. for Co4H3sN1004S2Zn [M+H]" 657.17288, found 657.17266.

Cu-8

To a solution of ATSM-PEG3-ArN3, compound 8 (3.0 mg; 0.005 mmol; 1 equiv) in DMF
(1 mL) was added Cu(AcO): (1.1 mg; 0.006 mmol; 1.2 equiv) and the mixture was stirred at rt
for 1 h, resulting in a dark red/brown solution. The reaction mixture was diluted with H2O (5
mL), affording a dark red precipitate. The solid was collected by vacuum filtration, washed
with H,O (3 x 5 mL), Et;O (2 x 3 mL) and concentrated under reduced pressure to furnish
Cu-7 (2.75 mg; 75% yield) as a red/brown solid. UV/vis: Amax = 476 nm. Reverse-phase
HPLC: R; 10.84 min. Method: 0.9 mL/min (MeCN/H>O with 0.1%TFA): start 30% MeCN,
hold until 1 min, gradient to 95% MeCN at 15 min, hold until 17 min. HR-ESI-MS (ESI+):
m/z caled. for C24H36N1004S2Cu [M+H]" 656.17340, found 656.17312.

S13



832
298
381
380
378
377
343
342
3.40

259

NN
i L — A 7t 7t
0ss 076 10 e 260 000
T . . . . . : . . . . . . . . . . . T . .
10.0 95 9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 156 1.0 05 0.0
6 (ppm)
.
1
Figure S1. '"H NMR (400 MHz, CDCl;, 298 K) spectrum of compound 2
8
g
V
| s — | ) A | N
i | » g o )
T T T T T T T T T T T . . . . . . . . : T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
6 (ppm)
: 13 1
Figure S2. “C{'H} NMR (101 MHz, CDCls, 298 K) spectrum of compound 2
hoQEX9116 #38-50 RT: 0.38-0.47 AV: 6 SB: 23 0.04-0.25,0.73-0.97 NL: 5.63E8 hoQEx9116 #38-50 RT: 0.38-0.47 AV: 6 SB: 23 0.04-0.25,0.73-0.97 NL: 5.63E8
T: FTMS + p ESI Full ms [100.0000-1500.0000] T: FTMS + p ESI Full ms [100.0000-1500.0000]
273.06992
o 1005
~ 3 i
2 S 907
S g E
10 8 80
9 E
707
8 3 3
g 607
g7 e
S 6 ® < 507
2 3 e
32 9 3 2 i
< 5 8 IS 5 404 251.08808
2, s 5 RN
;.“: § < T S 305
< 304g 8 =] 8 ]
& I N b 20
2038 N g g E
BEL 3 5 J 10 274.07361
c“‘H““‘H‘m“u“wH““‘mu‘w\HWLHH‘H‘H& [ S S HHH‘
100 150 250 300 350 400 4 500 245 250 255 260 265 270 275 280
m/z m/z

Figure S3.

HR-ESI-MS spectrum of compound 2

S14



~-7280DCI3

T T R\

o A B

and
083 075 086 182 184 185 9.00
T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 85 8.0 75 7.0 65 6.0 55 5.0 45 40 35 30 25 20 15 10 05 0.0
8 (ppm)

Figure S4. 'H NMR (400 MHz, CDCl3, 298 K) spectrum of compound 3

g
g g 3 g 2 3
8 8 e 3 g g
[
) N Lk ) |l o
IR —— \ PR——— S—.—- -
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 10 100 920 80 70 60 50 40 30 20 10 0
& (ppm)
: 13is1
Figure S5. "C{'H} NMR (101 MHz, CDCls, 298 K) spectrum of compound 3
hoQEx9209 #38-59 RT: 0.37-0.57 AV: 11 SB: 24 0.06-0.25, 0.72-0.98 NL: 1.10E9 hoQEx9209 #42-51 RT: 0.41-0.49 AV:5 SB: 24 0.06-0.25,0.72-0.98 NL: 4.37E8
T: FTMS + p ESI Full ms [50.0000-750.0000] T: FTMS + p ESI Full ms [50.0000-750.0000]
~— [2]
© @
2 Q
2 g
< ot
o [Te)
g g
100 1005
905 907
807 807
709 709
I 8 g
32 _ 1 © 3 3 Y
2 503 = @ 2 504 =
2 9 & 2 o
5 40 & 5 407 N
Kol 3 < Il ° 3
E 3 s E
T 303 S wd S -
4 ] N [rel 4 NS
E 2 88 E 5
20 @ ot 3 209 &
3 Q| & E 8
105 ‘ I 104 &
c’uu“mu““\‘wHm“\‘HWHH‘HH‘HH“ [ A — - e b Freerprere
50 100 150 200 250 300 350 400 450 230 232 234 236 238 240
m/z m/z

Figure S6. HR-ESI-MS spectrum of compound 3

S15



00000
g [LRURURYG R
g ==z
~ E [ayayayayal
g . lewnaooooonaase
o ©© pecogouninT LT ANNG
E: 3% S3958035535508
v R
I ) L
I T Py DA
< < o~ o b
E g 3 5
r T T T T T T T T T T T T T T T T T T T T T T T T
20 11,5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
5 (ppm)
: 1
Figure S7. 'H NMR (400 MHz, DMSO-ds, 298 K) spectrum of compound 4
O000000
DONDVNOOO
=S33=2=2=22
o ~ . oooopoo
3 5 3 5222883 o o
Z : 3 fggzzeise Z
& g ¢ sgssdegns & s
TV |
| A
r T T T T T T T T T T T T T T T T T T T
00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
5 (ppm)
: 13 1
Figure S8. "C{'H} NMR (101 MHz, DMSO-ds, 298 K) spectrum of compound 4
20_hoQEx_0365 #35-69 RT: 0.35-0.66 AV: 17 SB: 24 0.06-0.25,0.72-0.99 NL: 4.59E7 20_hoQEx_0365 #41-51 RT: 0.40-0.48 AV:5 SB: 23 0.06-0.25,0.72-0.98 NL: 9.67E7
T: FTMS - p ESI Full lock ms [50.0000-750.0000] T: FTMS - p ESI Full lock ms [50.0000-750.0000]
8 5
3 8
e S
o N
S S
1005 10
907 9
80 8
o 704 @ 7
£ g
2 60] B 60
s 7 g
< 503 < 5
2 o] 2
41 B z 54
T 304y & © o & 3 b
ig g2 2 g 2
2098 T8 88 2 8
] 3 P o
10] | b4 = l 10 R
e o —
100 200 300 400 500 600 700 164 166 168 170 172 174 176 178 180
miz m'z

Figure S9. HR-ESI-MS spectrum of compound 4

S16



oopoo
o a0 R
=} ZzZE ==
o~ I oopoo
R A woen . P S S g -, -
coo A ] cee MOV TTIMANAAAOQININITNANN P ec<
EEE S5ad REE SEEERER MR bbbt a R N B
N Ny - eV N
MA M A i
g oy T T T Py '
o @ m @ o S @ S
& an g s 38 3 3
T T T T T T T T T T T T T T T T T T T T T T
1.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.
5 (ppm)
.
1
Figure S10. 'H NMR (400 MHz, DMSO-ds, 298 K) spectrum of compound §
2433
\ Y |
2 5
3 3
T T
a5 40
6 (ppm)
]l A | " " l
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 o
8 (ppm)
: 13 1
Figure S11. "C{'H} NMR (101 MHz, DMSO-ds, 298 K) spectrum of compound 5§
hoQEx9309 #63-74 RT: 0.61-0.70 AV: 6 SB: 11 0.04-0.25 NL: 7.42E6 hoQEx9309 #63-73 RT: 0.61-0.70 AV: 6 SB: 11 0.04-0.25 NL: 7.42E6
T: FTMS + p ESI Full lock ms [100.0000-1500.0000] T: FTMS + p ESI Full lock ms [100.0000-1500.0000]
o 1004 390.17413
,:l‘ © E
; 3
10 3 7 a 3
g _ & 80
9 > p 9
§ 3 R 709 412.15611
8 E\—‘ % B
o 7 < b § 60E
2 2 8 2 7
S 6 L ~ =] < 504
S o 15 o e 3
ER s |8 S 2 409
2 g T i< g e 9
g4 8 RS Q 2 307 414.26970
° S g =9 o |_ 3 7
e 4 o - 9 gl 8 Rl = % S E
- © Q s - @ @ @ ]
S a5 = 9 B Lol 0 204
2 2 3 g ] R é g 3 g | 392.16936
2 - - o - 3
1 s 8 T > R o 103 [ | 419.20065
i IO NG | W Y P, Y (GO ST S E— N NIV | PV P—
50 200 250 300 350 400 450 500 550 600 380 390 400 410 420
m/z m/z

Figure S12. HR-ESI-MS spectrum of compound 5

S17



2.50 DMSO

I \/
T T I e T
T T \F‘ al T o T T T T T T T - T \D.\ T = T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.
& (ppm)
Figure S13. 'H NMR (400 MHz, DMSO-ds, 298 K) spectrum of compound 6
\ v B v
I i k] e l
2(‘)0 19‘0 12‘30 ’\7‘0 ’I(‘SO 15‘0 ’I))O 13‘10 12‘0 W’I‘O ’I(‘)O 9‘0 8‘0 7‘0 8‘0 5‘0 4‘0 3‘0 2‘0 1‘0 (‘)

8 (ppm)

Figure S14. BC{!H} NMR (101 MHz, DMSO-ds, 298 K) spectrum of compound 6

20_hoQEx_0369 #34-58 RT: 0.35-0.56 AV: 12 SB: 24 0.03-0.24,0.70-0.95 NL: 1.61E9

T: FTMS + p ESI Full ms [100.0000-1500.0000]

20_hoQEx_0369 #33-67 RT: 0.33-0.65 AV: 18 SB: 24 0.03-0.24,0.70-0.95 NL: 1.12E9
T: FTMS + p ESI Full lock ms [100.0000-1500.0000]

@
w0 8
2 &
8% g
g 1005 q
1005 ]
903 903
80 80
g 704 g 703
8 60 8 607
g 60] g %]
2 s0]] £ 503
[ E| 3
2 40] g_ % 403
¢ 307 V(8 e g
207 S5 20] =
103 3
04 ot e T aaaas 0 '...,....H...,....,...,,,,,”
200 400 600 1000 270 280 290 o 310 320 330
miz miz

Figure S15. HR-ESI-MS spectrum of compound 6

S18



v0'T
S0'T
L0'T
80°T
60°T
oT'T
ST'T
€T

T6'T~\_
80T
AN.NW
wr—~

OSWa 667

oswa ac:

0OSWa 0s'¢

0OSWa 0s'z

0OSWa 152
e
No.mv

om.m/

TS€
Nm.m\“

€5°€
€Le
vL'E
SLE
e

sey "

6TL~
17"

064~
16,

9€'8
Nm.w%
8€'8
858
mm.ww

19'8
08
78

w8

€207 ~
0€°0T —

e

Faeo

Fsoe

Fere

Froe

Bz

Tm.o

660

6°0
0'T

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
& (ppm)

10.5

Figure S16. 'H NMR (500 MHz, DMSO-ds, 298 K) spectrum of compound 7

09'TT
L9°TT
0L1T
LL1T \

LT'ST

TTe—

89'8€
OSWa 20'6€ /
o

Sl

0OSWQa z5'6€

OSWA 69°6E

OSIQa 98°6€

0OSWa 200y
STy

T0°9S —

06'8TT ~_
61611~

9T'62T ~\_
0L'08T ~
er1er

SETYT —
€6'LYT
L6'LYT W
9E'8¥T

£L6'59T —

80°8LT ~
81"

A‘

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

190

Figure S17. BC{!H} NMR (126 MHz, DMSO-ds, 298 K) spectrum of compound 7

= b
. E
®
£ 1
£
I
2
&
(=]
%y
> 4
<
o
<]
R
Tle
=1
@
4
3
o
<1
B
€0LELLSY
91992 €Ly — =
)
=]
i<
6100008 —3 | g
178
01£L0'€82 —
|
b
Tleo
LS
SR
166882/ —
—
N I T S
5% - IS IS o IS S
=

Figure S18. HR-ESI-MS spectrum of compound 7

S19



8%

T
(9]
1 (ppm)

T T T T T T T T T T T T T T T T T T T T 1
100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
S (ppm)

Figure S19. 'H COSY NMR (400 MHz, DMSO-ds, 298 K) spectrum of compound 7

o )

20

50

60

F70

80

90

1 (ppm)

100

F110

- 140

F150

160

F170

JO 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
& (ppm)

Figure S20. 'H-'*C{'H} HSQC NMR (400 MHz, DMSO-ds, 298 K) spectrum of compound 7

S20



88 Io PN3IBBBE883BBHBRLYIBESR RRCL22 3953385838
Y v LT s a g g IO [ paaan T, Y
—n !
f f itk L
200 190 201 262 211 280 550 ate
10‘.0 9.‘5 9‘0 E.‘S B‘O 7.‘5 7.‘0 6.‘5 6‘0 5.‘5 5.0 A.‘S 4‘0 3.‘5 3‘0 2‘5 2‘0 1.‘5 1‘0 0‘5 O‘.O
& (ppm)
.
1
Figure S21 '"H NMR (400 MHz, MeOD, 298 K) spectrum of compound 8
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Figure S22. "C{'H} NMR (101 MHz, MeOD, 298 K) spectrum of compound 8
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Figure S23. HR-ESI-MS spectrum of compound 8
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Figure S25. 'H-*C{'H} HSQC NMR (400 MHz, MeOD, 298 K) spectrum of compound 8
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Figure S26. 'H NMR (400 MHz, CDCl3, 298 K) spectrum of compound 9
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Figure S27. BC{'H} NMR (101 MHz, CDCl3, 298 K) spectrum of compound 9
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Figure S28. HR-ESI-MS spectrum of compound 9
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Figure S29. 'H NMR (500 MHz, CDCls, 298 K) spectrum of compound 10
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Figure S30. BC{'H} NMR (126 MHz, CDCl3, 298 K) spectrum of compound 10
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Figure S31. HR-ESI-MS spectrum of compound 10

S24



7.88

" L

T T i
0.43 0.43 12 083 085 668 209 205 10 217 9.00
T T T T T T T T T T T T T T T T T T T T T
10.0 95 9.0 85 8.0 75 7.0 65 6.0 55 5.0 45 4.0 35 3.0 25 20 15 1.0 05 0.0
& (ppm)

Figure S32. 'H NMR (400 MHz, CDCls, 298 K) spectrum of compound 11
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Figure S33. "C{'H} NMR (101 MHz, CDCl;, 298 K) spectrum of compound 11
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Figure S34. HR-ESI-MS spectrum of compound 11
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Figure S35. 'H NMR (400 MHz, DMSO-ds, 298 K) spectrum of compound 12
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Figure S36. "C{'H} NMR (101 MHz, DMSO-ds, 298 K) spectrum of compound 12
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Figure S37. HR-ESI-MS spectrum of compound 12
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Figure S38. 'H NMR (400 MHz, DMSO-ds, 298 K) spectrum of compound 13
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Figure S39.°C{'H} NMR (101 MHz, DMSO-ds, 298 K) spectrum of compound 13
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Figure S40. HR-ESI-MS spectrum of compound 13
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Figure S41. HR-ESI-MS spectrum of compound Zn-6
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Figure S42. HR-ESI-MS spectrum of compound Cu-6
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Figure S43. HR-ESI-MS spectrum of compound Zn-7
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Figure S44. HR-ESI-MS spectrum of compound Cu-7
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Figure S45. HR-ESI-MS spectrum of compound Zn-8

T
800 1400

m/z

1000 1200

21_hoQEx_0149 #37-49 RT: 0.37-0.48 AV:7 SB: 23 0.04-0.25,0.73-0.97 NL: 2.33E7

T: FTMS + p ESI Full lock ms [100.0000-1500.0000]

T
654

T
656

T T L L L
658 660 662 664 666

m/z

21_hoQEx_0149 #37-49 RT: 0.37-0.48 AV:7 SB: 23 0.04-0.25,0.73-0.97 NL: 1.11E7
T: FTMS + p ESI Full lock ms [100.0000-1500.0000]

1734
100 656.17340
~
[ ]
< ]
= 90
5 ]
10 ® 80
9 704
o o 7
8 > ® 2 7
<
° =i ° S 8 603 658.17115
8 7 o 3 =1 s B
5} S 2. 2 2 50
o 6l =1 g B
g g" £ o]
<5 8 8 S 407
8 s ]
) - o & 3
2 1 78.15531
Z 4 - 3 a0 309 668.22743 678.1553
° o < 2 o 1) 3
o 3 2 2 S © [eAEd s N o 20
- — - - =
2 3 5 ] En Ba |8 gy [ B 670.22575 680.15332
sN8 © “i|e N i
s g 8 2 g 8 105 ‘ 690.20923
Y I W 1 A i L (P | |, L
: R poo [ S B o L T T B R,
200 400 600 800 1000 1200 1400 645 650 655 660 665 670 675 680 685 690
m/z m/z

Figure S46. HR-ESI-MS spectrum of compound Cu-8
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Photochemical activation
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Figure S47. Irradiation stability for compound 6 (black: before; and grey: after irradiation) and corresponding
metal complexes Zn-6 (dark red: before; and red: after irradiation) and Cu-6 (dark blue: before; and blue: after
irradiation) in EtOH, before and after irradiation at 365 nm for 15 mins at pH 4.4. Electronic absorption spectra
of (A) compound 6, (B) Zn-6, (C) Cu-6, and (D) reverse-phase HPLC data (A = 254 nm) for compounds 6, Zn-6,
and Cu-6.
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Figure S48. Photochemical degradation of compound 8 (black: before; and grey: after irradiation) and Cu-8 (dark
blue: before; and blue: after irradiation) in EtOH, before and after irradiation at 365 nm for 15 mins at pH 4.4.
Electronic absorption spectra of (A) compound 8, (B) Cu-8, and (C) reverse-phase HPLC data (A = 254 nm) for
compounds 8, Zn-8, and Cu-8.
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Figure S49. Photochemical activation kinetics measured by HPLC analysis during the photolysis of solutions of
H>2ATSM/en-ArN; (7) and Cu-7 in H20 at 365 nm for up to 100 seconds at room temperature. (A) Stack plots
showing the change in the reverse-phase HPLC chromatograms of (A) 7, and (C) Cu-7 versus irradiation time.
The corresponding kinetic plots produced from integration and normalisation of the peak intensity associated with
the starting materials are show for (B) 7, and (D) Cu-7. All data points are the mean (with error bars representing
1 standard deviation) derived from independent measurements that were performed in triplicate. Data were fitted
with a mono-exponential function to derive the experimentally observed first-order rate constants, kovs / s, for

photoinduced degradation.
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Figure S50. Photochemical activation kinetics measured by HPLC analysis during the photolysis of solutions of
H>ATSM/en-ArN; (7) and Cu-7 in DMF at 365 nm for up to 120 seconds at room temperature. (A) Stack plots
showing the change in the reverse-phase HPLC chromatograms of (A) 7, and (C) Cu-7 versus irradiation time.
The corresponding kinetic plots produced from integration and normalisation of the peak intensity associated with
the starting materials are show for (B) 7, and (D) Cu-7. All data points are the mean (with error bars representing
1 standard deviation) derived from independent measurements that were performed in triplicate. Data were fitted
with a mono-exponential function to derive the experimentally observed first-order rate constants, kovs / s, for

photoinduced degradation.
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Figure S51. Photochemical activation kinetics measured by HPLC analysis during the photolysis of solutions of
H2ATSM/en-PEGs-ArNs (8) and Cu-8 in EtOH at 365 nm for up to 900 seconds at room temperature. (A) Stack
plots showing the change in the reverse-phase HPLC chromatograms of (A) 8, and (C) Cu-8 versus irradiation
time. The corresponding kinetic plots produced from integration and normalisation of the peak intensity associated
with the starting materials are show for (B) 8, and (D) Cu-8. All data points are the mean (with error bars
representing | standard deviation) derived from independent measurements that were performed in triplicate. Data
were fitted with a mono-exponential function to derive the experimentally observed first-order rate constants,

kobs / 871, for photoinduced degradation.

S33



84Cu-Radiolabelling of H;ATSM/en-ArN3 derivatives
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Figure S52. Radiochemical characterisation of [**Cu]Cu-8. (A) Radio-iTLC chromatograms developed in 50 mM
DTPA pH7.4 of [**Cu]Cu-8 produced by direct synthesis from 8 (blue trace), as well as the sample of the reaction
mixture measured after irradiation of [**Cu]Cu-8 at 365 nm for 15 minutes from either direct synthesis (green
trace) or transmetallation (red trace). The profile of [*Cu]CuCl: as a control is shown in the black trace. (B)
Radio-HPLC chromatograms of the reaction mixtures of [**Cu]Cu-8 produced by direct synthesis (blue radiotrace)
and after irradiation (green radiotrace), as well as the elution profile of ‘free’ ®*Cu?" ions (black radiotrace) shown

as a control.
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Figure S53. Radiochemical characterisation data of the [**Cu]Cu-labelled protein conjugate [**Cu]CuATSM/en-
azepin-HSA via direct synthesis by (A) radio-iTLC (eluent: 50 mM DTPA pH7.4), and (B) radio-PD-10.
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Figure S54. Radiochemical characterisation data of the [**Cu]Cu-labelled protein conjugate [**Cu]CuATSM/en-
PEGs-azepin-HSA via direct synthesis by (A) radio-iTLC and (B) radio-PD-10. Note: radio-iTLC chromatograms
were developed by using a DTPA eluent (50 mM, pH7.4) where the [**Cu]CuCl> complex forms the
[#*Cu][Cu(DTPA)]*" complex in situ.
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