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SI1: Experimental data
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Figure S1_1: EPR of CuLl at 295K at X-band and 1mmol concentration in DMSOQO/ethylene glycol (4:1).
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CulL?
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Figure S1_2 EPR of CuL2 at 210K at X-band and Immol concentration in DMSO/ethylene glycol (4:1).
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S2 a: Fluorescence quantum vields:

Standard plots used for calculating quantum yields of L1, CuL1, NiL1, ZnL1, L2 and CulL2

in DMSO, MeOH and H,O by relating fluorescence intensity to UV absorption (Aex
496nm), relative to fluorescein (® = 0.95) as a reference
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S2 b: Serum stability plots
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Figure S2_1: Overlay of UV/Vis spectra of CuLl in human serum after 0 (black), 1, 2, 4 and 24 h
(blue) incubation in human serum. (Control: L1 incubated in human serum for 24 h (pink))
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Figure S2_2: Overlay of UV/Vis spectra of CuL2 in human serum after O (black), 1,2, 4and 24 h
(blue) incubation in human serum. (Control: L2 incubated in human serum for 24 h (pink))
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S3: Confocal Fluorescence Colocalisation studies

NiL1

Figure S3_1: Confocal fluorescence images of uptake of a) NiL1 in HeLa cell line, at 10
uM, 20 min incubation, Aex = 488 nm and b) Hoescht nucleic acid stain, 1 pg/mL, 30 min, Aex
= 405 nm with c¢) overlay of NiL1 and Hoescht and d) DIC image. Confocal fluorescence
images of uptake of ) NiL1 in HeLa cell line, at 10 uM, 20 min incubation, Aex = 488 nm and
f) Lysotracker® Red DND-99, 200 nM, 60 min, Aex = 543 nm with g) overlay of NiL1 and
Lysotracker® Red and h) DIC image. Confocal fluorescence images of uptake of i) NiL1 in
HeLa cell line, at 10 uM, 20 min incubation, Aex = 488 nm and j) ER-tracker™ Red
(BODIPY® TR Glibenclamide), 1 pM, 20 min, Aex = 543 nm; with k) overlay of NiL1 and
ER-tracker™ Red and I) DIC image.
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Figure S3_2: Confocal fluorescence images of uptake of a) ZnL1 in HelLa cell line, at 10
uM, 20 min incubation, Aex = 488 nm and b) Hoescht nucleic acid stain, 1 pg/mL, 30 min, Aex
= 405 nm with c) overlay of ZnL1 and Hoescht and d) DIC image. Confocal fluorescence
images of uptake of ) ZnL1 in HeLa cell line, at 10 uM, 20 min incubation, Aex = 488 nm
and f) Lysotracker® Red DND-99, 200 nM, 60 min, Aex = 543 nm with g) overlay of ZnL1
and Lysotracker® Red and h) DIC image. Confocal fluorescence images of uptake of 1)
ZnL1 in HeLa cell line, at 10 uM, 20 min incubation, Aex = 488 nm and j) ER-tracker™ Red
(BODIPY® TR Glibenclamide), 1 uM, 20 min, Aex = 543 nm; with k) overlay of ZnL1 and
ER-tracker™ Red and 1) DIC image.
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Figure S3_3: Confocal fluorescence images of uptake of a) L2 in HeLa cell line, at 10 pM,
20 min incubation, Aex = 488 nm and b) Hoescht nucleic acid stain, 1 pg/mL, 30 min, Aex =
405 nm with c) overlay of L2 and Hoescht and d) DIC image. Confocal fluorescence images
of uptake of €) L2 in HeLa cell line, at 10 uM, 20 min incubation, Aex = 488 nm and f)
Lysotracker® Red DND-99, 200 nM, 60 min, Ae = 543 nm with g) overlay of L2 and
Lysotracker® Red and h) DIC image. Confocal fluorescence images of uptake of i) L2 in
HeLa cell line, at 10 uM, 20 min incubation, Aex = 488 nm and j) ER-tracker™ Red
(BODIPY® TR Glibenclamide), 1 uM, 20 min, Aex = 543 nm; with k) overlay of L2 and ER-
tracker™ Red and 1) DIC image.
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CulL?

Figure S3_4: Confocal fluorescence images of uptake of a) CuL2 in HelLa cell line, at 10
uM, 20 min incubation, Aex = 488 nm and b) Hoescht nucleic acid stain, 1 pg/mL, 30 min, Aex
= 405 nm with c) overlay of CuL2 and Hoescht and d) DIC image. Confocal fluorescence
images of uptake of €) CuL2 in HeLa cell line, at 10 uM, 20 min incubation, Aex = 488 nm
and f) Lysotracker® Red DND-99, 200 nM, 60 min, Aex = 543 nm with g) overlay of CuL2
and Lysotracker® Red and h) DIC image. Confocal fluorescence images of uptake of i)
CuL2 in HeLa cell line, at 10 uM, 20 min incubation, Aex = 488 nm and j) ER-tracker™ Red
(BODIPY® TR Glibenclamide), 1 pM, 20 min, Aex = 543 nm; with k) overlay of CuL2 and
ER-tracker™ Red and 1) DIC image.

19



Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2013

S4: 2P FLIM solution lifetime data

Table S1: Solution lifetime decay values for L1, ZnL1, CuL1, NiL1, L2 and CuL2 in range of solvents.
Lifetimes given are an average of three separate measurements and expressed as mean average with SD. y?
values and % weightings are mean values of three separate measurements.

DMSO MeOH DCM Medium
¥ 1.17 ¥ 1.22 ¥’ 1.30 ¥ 1.31
L1 (1)2.47£0.13ns  100%  (11)2.01£0.04ns  100% (1)252£024ns 100% (13)8.49+056ns 21.4%
- - - - - - (1)241+021ns  385%
- - - - - - (1)0.37£0.17ns  40.1%
¥ 1.27 ¥’ 1.25 ¥ 1.31 ¥ 1.24
ZnLl (12)191£0.18ns 657% (1)1.79£0.07ns 685% (12)219+0.03ns 59.6% (13)7.1840.42ns 19.9%
(12)0.65£0.12ns  343% (w)051+x011ns 315% (1,)0.78£0.09ns 414% (12)2.04#0.22ns 352%
- - - - - - (1)0.32+£0.08ns  449%
x> 1.28 ¥ 127 ¥ 131 x> 1.29
(12)2.89£031ns 16.0% (1)2.39+0.11ns  215% (1)249+0.10ns 21.6% (13)7.49+0.26ns 12.4%
cuH (12)0.11£0.04ns  84.0% (1)0.091£0.02ns 785% (1,)0.078+0.02ns 79.4% (12)2.18+0.41ns 17.7%
. - - - - - (1)0.11+0.02ns  69.9%
¥’ 1.08 ¥ 1.17 ¥’ 1.15 -
NiL1  (1)3.22+012ns 140% (1)3.17+0.15ns 156% (7,)3.76x 0.25ns 9.8% - -
(1)0.19£0.01ns 86.0% (m)0.17+0.02ns 844% (1,)0.19+002ns 902% - -
y* 1.04 x> 1.06 - ¥ 1.31
(1)2.84+024ns 100% (w)2.13#0.15ns 100% - - (12)8.76 £0.41ns 142 %
L - - . - - - (1)2.98+£0.25ns  41.3%
- - - - - - (1)0.52+0.11ns 446%
¥* 1.10 ¥1.21 - ¥ 1.27
(1)3.232017ns  14.6% (1)2.67+041ns 118% - - (13)8.17+0.35ns 54 %
cu2 (1)0.18£0.0lns  854% (7)0.11+0.04ns 882% - - (1)2.01+0.11ns  10.4%
. - . - - - (1)0.07£0.02ns  84.2%

Example screen shots of solution lifetime decay curves for each compound in each solvent
are given below in Figures S4_1-S4 21.:
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L1

Figure S4_1: Solution lifetime decay plot and data fit for L1 (10 uM) in DMSO:
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Figure S4_2: Solution lifetime decay plot and data fit for L1 (10 uM) in MeOH:

counts T'I:::’T T2:::’ﬁ Thaw |99 Bim ::’U_ Thid: :’: 5 Pos: :’: 1 % :’: 1 y tm= [2m1.48 Muliexponential Dacay
100000 Components: lrﬁ
2000 ¥2= 120 a1l [i00 =
N )
\h i ﬂ P
S =217 [0 =
10— - e, t2lps] [0 = I Fin
10— a3 [0 =
_ t3lps] [0 = T Fi
33 ) | ek ‘ shit [100 = [T Fis
S5 ' 1 ' [ ' [ ' 1 ' [ ' [ ' i ' [ ' [ ' | Scatter |D.033 :I ™ i
ng 0.0 1.0 20 30 4.0 5.0 E.D 70 a.0 3.0 0.0 .
Offset [7357  =f [ Fi
I 1.07633e phat.

Figure S4_3: Solution lifetime decay plot and data fit for L1 (10 uM) in DCM:
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Figure S4_4: Solution lifetime decay plot and data fit for L1 (10 uM) in Cell Medium:
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ZnL1

Figure S4_5: Solution lifetime decay plot and data fit for ZnL1 (10 uM) in DMSO:
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Figure S4_6: Solution lifetime decay plot and data fit for ZnL1 (10 uM) in MeOH:
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Figure S4_7: Solution lifetime decay plot and data fit for ZnL1 (10 uM) in DCM:
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Figure S4_8: Solution lifetime decay plot and data fit for ZnL1 (10 uM) in Cell Medium:

caunts TT:::’W T2:::’W Thdaw: |97 Bin::’ﬂ— Thid: :’: 5 Pog: :’: 1 % :’: 1 M lm=|2339.82

100000
2 _
10000--%¢ = 126
T"“*h—-....._
1000 £
= F N
100
104
5
07— Lo A A A A A A o ————
G 1 ! I ! I ! I ! I ! I ! I ! I ! | ! I ! I
ng 00 1.0 20 30 40 50 E0 w0 80 9.0 100

[1.0674e+ phet.

Multiexponential Decay

Components: |3_ﬁ

allz] 433 =
fips] [325 = [ Fix

a2l%] [36.5 =
2lps] [20082 = [ Fis

ar ez =
@lps] [fze6 | [T Fis
shift [To0 =4 ™ Fi
Scatter Wﬁ " Fix
Ofiset [217.35 | I Fix

22



Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2013

NiL1

Figure S4_9: Solution lifetime decay plot and data fit for NiL1 (10 uM) in DMSO:
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Figure S4_10: Solution lifetime decay plot and data fit for NiL1 (10 uM) in MeOH:
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Figure S4_11: Solution lifetime decay plot and data fit for NiL1 (10 uM) in DCM:
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CulLl

Figure S4_12: Solution lifetime decay plot and data fit for CuL1 (10 uM) in DMSO:
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Figure S4_13: Solution lifetime decay plot and data fit for CuL1 (10 uM) in MeOH:
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Figure S4_14: Solution lifetime decay plot and data fit for CuL1 (10 uM) in DCM:
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Figure S4_15: Solution lifetime decay plot and data fit for CuL1 (10 uM) in Cell Medium:
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L2

Figure S4_16: Solution lifetime decay plot and data fit for L2 (10 uM) in DMSO:

Figure S4_17: Solution lifetime decay plot and data fit for L2 (10 uM) in MeOH:
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Figure S4_18: Solution lifetime decay plot and data fit for L2 (10 uM) in Cell Medium:
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Figure S4_19: Solution lifetime decay plot and data fit for CuL2 (10 uM) in DMSO:
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Figure S4_20: Solution lifetime decay plot and data fit for CuL2 (10 pM) in MeOH:
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Figure S4_21: Solution lifetime decay plot and data fit for CuL2 (10 uM) in Cell Medium:
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S15: 2P FLIM cell image data

Example screen shots of in vitro lifetime decay curves for each compound are given below
along with GLD maps

Figure S5_1: Cellular fluorescence intensity and lifetime maps, selected lifetime decay plot with data fit and
GLD for L1 (10 pM) after 20 min incubation in HeLa cells:
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Figure S5_2: Cellular fluorescence intensity and lifetime maps, selected lifetime decay plot with data fit and
GLD for ZnL1 (10 uM) after 20 min incubation in HeLa cells:
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Figure S5_3: Cellular fluorescence intensity and lifetime maps, selected lifetime decay plot with data fit and

GLD for NiL1 (10 pM) after 20 min incubation in HeLa cells:
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Figure S5_4: Cellular fluorescence intensity and lifetime maps, selected lifetime decay plot with data fit and
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GLD for CuL1 (10 puM) after 20 min incubation in HeLa cells (Point 1):
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Figure S5_5: Cellular fluorescence intensity and lifetime maps, selected lifetime decay plot with data fit and
GLD for CuL1 (10 pM) after 20 min incubation in HeLa cells (Point 2):

w00 400 5000
Left X296E y365
Cross[ 341175 [ 250
Right [~ 2025 [ 76
X-Axis g‘ ﬁl
counts TE=25 T2 {248 TMax[32  Bin =1  The =25  Pos =72 x =11y r2-[37/30 Muliexponential Decay

Components: lz_i'l

a7 26
tips) [452 = " Fix

a2(%) [37.4 =
2lps) [37353 = I” Fix

L |
Bps) o = [ Fix
shit [0 = I Fis
Scater [I = M Fix

1 & 1
ns 00 10 20 30 40 50 60 70 80 30 100
Offset [242 = I Fix

6875 phot.

poplos |Fll#erp o Dks

Figure S5_6: Cellular fluorescence intensity and lifetime maps, selected lifetime decay plot with data fit and
GLD for CuL1 (10 uM) after 20 min incubation in HeLa cells (Point 3):
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Figure S5_7: Cellular fluorescence intensity and lifetime maps, selected lifetime decay plot with data fit and

GLD for CuL1 (10 pM) after 20 min incubation in HeLa cells (Point 4):

=
(=] h
2 \
a 8
i
..
B I
1 a0 4000 5000
) ; Left lﬁ [y—w
Q Cross| 341182 | 250
5 Right 4025 76
|
R
counts T1:ZH25  T2-5§218  TMax[33  Bin =f1  Thd =25 | Pos =105 x =33 |, w@=[252281 Multiexponential Decay
100000 Components:[2 =]
all 75
10 tifps] [71 = I Fix
1000 . a0 |
100 St o = wps) [9228 = I Fix
=" S i ,. EEORM 3N 3% ’U—j
A S ES N —
B e A A A A AP A AN AN — shit [200 =] I Fix
‘5:| ' 1 ' | ' | ' | ' I ' | ' | ' 1 ' | ' I Scatter |0 j v Fig
: ns 0D 10 20 a0 40 50 60 70 80 90 100 et [T I P
9001 phot.

Figure S5_8: Cellular fluorescence intensity and lifetime maps, selected lifetime decay plot with data fit and

x-Axis @] ﬂl

GLD for CuL1 (10 pM) after 20 min incubation in HeLa cells (Point 5):
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Figure S5_9: Cellular fluorescence intensity and lifetime maps, selected lifetime decay plot with data fit and
GLD for CuL1 (10 pM) after 20 min incubation in HeLa cells (Point 6):
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Figure S5_10: Cellular fluorescence intensity and lifetime maps, selected lifetime decay plot with data fit and
GLD for CuL1 (10 pM) after 1 h incubation in HeLa cells:
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Figure S5_11: Cellular fluorescence intensity and lifetime maps, selected lifetime decay plot with data fit and
GLD for L2 (10 pM) after 20 min incubation in HeLa cells:
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Figure S5_12: Cellular fluorescence intensity and lifetime maps, selected lifetime decay plot with data fit and
GLD for CuL2 (10 uM) after 20 min incubation in HeLa cells:
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Figure S5_13: Cellular fluorescence intensity and lifetime maps, selected lifetime decay plot with data fit and

GLD for 1:1 mix of L1:CuL1 (10 pM) after 20 min incubation in HeLa cells:
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Figure S5_14: Cellular fluorescence intensity and lifetime maps, selected lifetime decay plot with data fit and
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GLD for 1:3 mix of L1:CuL1 (10 uM) after 20 min incubation in HelLa cells:
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