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NMR Measurements
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1H NMR NODI
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1H NMR NOTI-Me
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13C NMR NOTI-Me
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1H NMR NODI-Me
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'H NMR NOTThia

NOTThia.esp

445 E

1.04
0.9-
0.8<
>
® 0.7=
g 2
€ g
30
@ ~
S E ~|©
E 0.5- % z N
<] E N
z
0.4- ~ -
0.3+
0.2~
0.1+
0 - L 1
— =
2.782.71 6.07 12.00
[ [ )
20 18 16 14 12 10 8 6 4 2 0 -2

Chemical Shift (ppm)

13C NMR NOTThia

20140417B_151_1_spec.dx

0.9

Normalized Intensity
o o o o o
S (4] (2] ~ (o]

©
w

o
N

0.1

280 260 240 220 200 180 160 140 120 100 80 60 40 20 0 -20
Chemical Shift (ppm)



MS Data Chelators

NOTI

D:data_2014Kiinc4Gs_hrt 51812014 10:55:05 AM

MeOH vap50,au(N2)t

noti

KincdBs_hri #1 RT:003 AV: 1 NL:8.86E6
- FTMS + p ESI Ful lock ms [50.00-800.00]

290.2090
CreHaeN7
07376 ppm

370.2465
CiaHzsNo
0.7347 ppm

3922282
CisHz7NoNa
0.1207 ppm.

ve Abundance

Rel

81,0447

154.1339

2104714
CioHaoNs
05974 ppm

2221714
CiiHaoNs
04964 ppm

2522184
CuaHaNs
06837 ppm

1856268

2912120

3932318

NODI

Didata_2014Wiincads_hrt
MeOH.1ap50.au(N2)1

5812014 9:55:25 AM

nodi

Kincdds_hri #1 RT-003 AV:1 NL:341ET

TS

* p ESI Fulllock ms (50.00-800.00]
2002088
CiaHasN7

Relative Abundance
N

0211

2104713
CioHaN:
00892 ppm

2221713
CiiHaNs
-0.0530 ppm

ppm

3121007
2912120 6.z Nr Na

0.1318 ppm

T T
300 350
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NOTI-Me

Didata_2014Kinc47s_hr1
MeOH vap50.au(N2)1

51812014 11:07:08 AM

not-me

Kinca7s_hr1 #1 RT:003 AV:1 NL:731E6
T: FTMS + p ESI Full lock ms [50.00-800.00]

Cigh:
-0.060:

Relative Abundance

95,0603
20 236.1871
CiaHzNs
15; 2256236 04255 ppm
237.6069

2066501 | | 2386053

55 318.2401

4122931
Car HaNs
-0.1887 ppm

28 N7
ppm 4342749
CaoHa4 O3Ne
0.1472 ppm

3102433
Ci1 Hz2 03 NgNa
13957 ppm

4352786

NODI-Me

Didata_2014\inc4Ss_hr1
MeOH.vap50.au(N2)1

5/812014 10:18:19 AM

nodi-me

KincaSs_hr1 #1 RT:004 AV:1 NL:7.96E6
T: FTMS + p ESI Full lock ms [50.00-800.00]

Relative Abundance

236.1872
2241871 Cr2Hz2Ns
CiiHa2Ns 08131 ppm
05163 ppm.

95.0604
CsH7Nz
-0.1964 ppm

3182401
CioHazs N7
02274 ppm

3402221
CigHzr N7 Na
03596 ppm




NOTThia

D:\data_2014\klinc50s_hr2
MeOH.vap100 au(N2)1

5/20/2014 12:13:26 PM notthia

Klinc50s_hr2 #1

RT:0.03 AV:1 NL:739E6

T FTMS + p ESI Full lock ms [50.00-1000.00]

101

Relative Abundance

139.0324
CeH7N2S
04773 ppm
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CgHgN2S
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421.1297
C1aH2s N6 S3.
-0.1526 ppm
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Ci5H22N5 S2
01514 ppm
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00366 ppm
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CisHzzONzNa s
0.2292 ppm

CiaHasNeNa S3
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MS Data Complexes

[Cu(NOTI)H](CIO,)s- 1.3 H,0 (Cu-1)

Didata_2014\iinc36s_hr5 412912014 2:03:14 PM
MeOH vap50 au(N2)1

mboo1

Kinc36s_hr5 #1 RT:0.03 AV:1 NL:1.42E7
T: FTMS + p ESI Full lock ms [50.00-800.00]

7 81,047

Relative Abundance
s o

216.0837
2

82,0525 1770084 2= 2700776
=1 CsHwO3N7 =1

CsHiONzCu -10342ppm  CroHNsCu

* 00648 ppm 04720 ppm

113.0709 190.0400

s

=7
CsHsON2 CizHaNa
2 -0.6868 ppm 00227 ppm

217.0828

=2 2720756
2410509 =1
1

z=
CoH1uNsCu
0.1440 ppm

4311602
=1

z=
C1eHasNs Cu
-0.0307 ppm

531.1165
z=
C1gH27 04 No CI Cu
-0.0951 ppm

433.1582
—=1 533.1141
z=1

434.1619
=1

=
C17H320Ns ClCu 5341177
06019 ppm =

|l L. ;
250 300

[Cu(NOTI-Me)H],(CIO4)s: 2TFA - 4H,0 (Cu-2)
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T FTMS + p ESI Full lock ms [50.00-800.00]

=1
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0.1246 ppm
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=2
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Relative Abundance

=1
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=
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CsHsN2 otz oMz Cu -

15 m
38424 ppm 0.0088 ppr
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=1
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=1

576.1648 577 1578
=1 z=1
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[Cu(NOTI-Me)](BF,), (Cu-3)

Didata_2014\iinc37s_hrs 412912014 2:21:06 PM

MeOH vap50,au(N2)1

mbog002

Kinc37s_hrs #1 RT:0.03 AV:1 NL: 196E7
T: FTMS + p ESI Full lock ms [50.00-800.00]

239,

1300322
CsHaONS
06530 ppm

Relative Abundance

118.9876

990137

98.0059 157.0350
184.0380

CoH4ONs

04742 ppm

o ‘\,I.‘IlT

285

2400263
CsH1ONgNi
05531 ppm

241.0244
C12H504Nz
02549 ppm

310.9930

CiHsONsS,  Ci7H11ONsS2

00281 ppm

5400450
CigH24 03N7Ni S3
-0.0559 ppm
477.0494
C1aHz3 N5 Ni S5
-0.0489 ppm

542.0405
C1gH2sNa CINi S3
370.0431 08215 ppm

0.0880 ppm
3810384
Ci5H1g 03 N3 CINi

204231 ppm

150 200

[Cu(NOTThia)](ClO,), (Cu-4)
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=
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z=2
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[Cu(NOTThia)](NO;), (Cu-5)

Didata_2014Wlinca2s_hrs 412912014 3:29:53 PM mbeg0os
MeOH.vap50,au(N2)1

Kincd2s_hrs #1 RT:003 AV:1 NL:2.58E7
FTMS + p ESI Full lock ms 50.00-800.00]
1300321
=
CsHsONS
0.1836 ppm

287.0386
=
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00536 ppm

Relative Abundance

o AEZFD‘AM
CiaHzNeCuSs
CaMONsSs 5352 ppm
o -1.3911 ppm 5450391
90058 2209808 50
=1

2415254 289.0368
=2 1

-1
=1 CieHas O3 N7 CuSa
CrHaNaCuS 0.4859 ppm
2 02132 ppm | 2425244 3040371
179.0240 —=2 =1
= CaoHroNs Sz

1401181 02706 ppm

547.0366
=1

10
57.0875 3860349
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HPLC Data Complexes
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Cu nat. NOTI-Me
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Cu nat. NOTThia
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Electronic spectra Cu nat. complexes
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UV/vis titration experiments

NOTI
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NOTThia
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Radiochemical yield

64Cu labeling experiments of NOTI, NOTI-Me, NOTThia, NOTA and DOTA.[&l

Ligand pH 40! pH 5.5[1 pH 7.4 pH 8.0l
NOTI 96.0 £ 0.4% 92.9+0.2% 954 +1.1% 99.9 + 0.6%
NOTI-Me 98.2+0.7% 93.4+4.4% 96.3+0.7% 98.6 + 0.3%
NOTThia 95.8+1.2% 87.4+0.1% 98.0+0.7% 97.0 £ 0.5%
NOTA 97.2+1.0% 120+ 0.2% 54.4 + 3.6%!" -

DOTA 45.8 +2.8% 5.9+0.1% 81.5 + 6.1%!1 93.7 + 1.6%!1

[a] Unless otherwise stated c(L) = 1 uM, r.t., 1 min; all buffers ¢ = 0.1M. [b] Na-acetate. [c] MES. [d] HEPES. [e] NH,OAc. [f] c(L) = 5 pM, 95°C, 30 min.

Percentage ®*Cu complex activity associated with serum proteins

% protein bound
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Auxiliary information on X-ray structures

CCDC 1043399 (Cu-1), CCDC 1043400 (Cu-22), CCDC 1043398 (Cu-3), CCDC 1043401 (Cu-4) and CCDC 1043403 (Cu-5) contain the
supplementary crystallographic data for this paper, including coordinates, experimental details, refinement instructions and
structure factors. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre, 12 Union Road,
Cambridge CB2 1EZ, UK (fax: +44(1223)-336-033; e-mail: deposit@ccdc.cam.ac.uk), or online via www.ccdc.cam.ac.uk/data
_request/cif

Refinement of [Cu(NOTI)H](ClO,4);- 1.3 H,0 (Cu-1)

The structure exhibits isolated hydrogen-bond networks running through a perchlorate anion, the protonated imidazole group, a
water molecule and a second anion. 70:30 disorder in the imidazolium group consequently also affects the hydrogen-bonded
moieties (Fig. S 1). Only the minor domain provides enough space for a second water molecule, hence the stoichiometry of 1.3.
Accordingly, the calculated solvent accessible void vanished after assigning the highest remaining residual peak to oxygen, with a
site occupation factor tied to the minor part of the disorder. Hydrogen atom of the 30% occupied water site were not found on
the difference Fourier map and have not been assigned in the model.

The remaining two imidazole groups bound to copper both participate in additional hydrogen bonds with a ClO; on each side
(N..O distances: 2.955(4) and 2.897(4) A), forming infinite zig-zag chains alternating between perchlorate anion and complex
cations (not shown). At the unoccupied coordination site of the Cu center, only a van-der-Waals contact with a ClO, is found
(2.924(2) A).

Fig. S 1: Disorder and hydrogen bonding motif in 1. Ellipsoids at 50% probability. Black: 70% occupation, red: 30% occupation. Hydrogens for the 30%
occupied second water site could not be assigned. Length of marked Cu-O van-der-Waals contact: 2.924(2) A (cf. sum of vdW-radii: 292 A).
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Refinement of [Cu(NOTI-Me)H],(ClO,)5-2TFA-4H,0 (Cu-2)

The asymmetric unit of this structure contains two symmetry-independent complex cations. In one of these cations, copper is
additionally coordinated by one water molecule, forming a distorted octahedral coordination geometry. In the other cation,
copper is only coordinated by the protonated NOTI-Me ligand with no further contacts shorter than the sum of van-der-Waals
radii (distorted tetragonal pyramid). Additionally the asymmetric unit contains three more water molecules, one trifluoroacetic
acid molecule with rotational disorder in the CF3 group (~80:20), one trifluoroacetate and five perchlorate anions, one of which is
disordered over two orientations (~80:20). All moieties but one perchlorate anion are interconnected through a complex
hydrogen bonding pattern. The hydrogen positions at the copper-coordinated water molecule, the imidazolium group and the
trifluoroacetic acid molecule could be clearly identified by analysis of the difference Fourier map, and were then refined with
idealized distances in terms of a riding model (water molecules were refined as rigid bodies). All other hydrogen positions were
chosen to form a physical meaningful model, where every hydrogen donor is paired with a suitable acceptor.

Fig. S 2: Packing motif of 2. Ellipsoids at 50% probability, hydrogen atoms omitted for clarity, CPK color scheme. Disordered moieties are indicated by dashed
bonds.
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Refinement of [Cu(NOTI-Me)](BF,), (Cu-3)

The asymmetric unit of this structure contains one third of complex cation, with the central copper atom resting on a 3-fold axis.
The triazonane backbone exhibits disorder in two ethylene subunits with a ratio of ~60:40. Both tetrafluoroborate anions also
rest on special positions and are disordered: one on a 63 axis (disorder about a virtual mirror plane modeled with ~70:30 ratio),
the other on the same 3-fold axis as the cation (disorder could only be described by slightly larger thermal displacement
parameters). Overall the structure suffers from slightly substandard resolution, but structure proof can still be claimed with
confidence. Absolute structure was determined with a Flack x parameter of 0.035(8).

Fig. S 3: Packing motif of 3, top-down view on the a-b plane (along the rotation axes). Ellipsoids at 50% probability, hydrogen atoms and disorder omitted for clarity, CPK color

scheme.
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Refinement of [Cu(NOTThia)](ClO,), (Cu-4)

The asymmetric unit of this structure contains two Cu complex cations and four perchlorate anions, one of which is disorder by
rotation about one of the CI-O bonds (~50:50 ratio). The shortest intermolecular contacts are formed between sulphur atoms
and oxygen atoms of the anions (2.935 —3.225 A).

Refinement of [Cu(NOTThia)](NO3), (Cu-5)

The asymmetric unit of this structure contains the Cu complex cation and two nitrate anions. The shortest intermolecular
contacts are formed between sulphur atoms and oxygen atoms of the anions (2.919 — 3.246 A).

Fig. S 4: Packing motif of 6, top-down view on the b-c plane. Ellipsoids at 50% probability, hydrogen atoms and disorder omitted for clarity, CPK color
scheme.
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