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

“Click” chemistry toward bis(DOTA-derived) heterometallic complexes: potential
bimodal MRI/PET(SPECT) molecular probes.

Mojmir Suchy,”” Robert Bartha” and Robert H. E. Hudson®

“Department of Chemistry, The Univgrsitydof Western Ontario, London, Ontario,
anada

"Robarts Research Institute, The University of Western Ontario, London, Ontario,
Canada



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

Contents:

Figure S1: "H NMR spectrum (CDCls) of compound 62 .............c.ccooveveeeereeeeeeeeeeseeeenene. S5
Figure S2: 'H NMR spectrum (CDCls) of an unmetallated version of complex 6b............... S6
Figure S3: "H NMR spectrum (CDCls) of compound 72 ...........cc.co.eweveeeeereereeeeeseeeeenn. S7
Figure S4: 'H NMR spectrum (D,0) of an ester deprotected version of ligand 7a................ S8
Figure S5: 'H NMR spectrum (CDCl3) of compound 12 ...........cccovvvrveeereeeereseeeerseenenn. S9
Figure $6: '"H NMR spectrum (CDCl3) of compound 15 ...........c.coouvveeeeevereeeeeeeeeeeeeeenenes S10
Figure S7: °C NMR spectrum (CDCl3) of compound 12 ..........ccooueueeeeeeereeeeeeeereeeeeene. S11
Figure $8: *C NMR spectrum (CDCls) of compound 12, an expansion of the aromatic
CATDON TEZIOM ..etieeiiieeiie ettt ettt e et e et e et e e taeeseteeenseeessaeenseeenseeenseesnseeensseensseensseenssens S11
Figure S9: °C NMR spectrum (CDCl3) of compound 15 ..........cc.ooueeieeeeeereeeeeeeeeeeeeeeenn. S12
Figure S10: HR-ESI-MS spectrum of compound Sa showing a proper charge state

S 11751 1) 1 USROS S13

Figure S11: HR-ESI-MS spectrum of compound 5a, M>" charge state observed
(bottom) spectrum and calculated (top) spectrum, note the isotope pattern due to the
presence Of heavy MELALS. .......cccuiiiiiiiieiiiie et S13
Figure S12: HR-ESI-MS spectrum of compound 5a, M’* charge state observed
(bottom) spectrum and calculated (top) spectrum, note the isotope pattern due to the

presence Of heavy MELalS. .......cocuiiiiiiiiiiiie e S14
Figure S13: UPLC chromatograms (Method B) of compound Sa, MS detector
(bottom), UV deteCtOr (TOP). cvveeereeeieeiiieeiieeriteerite ettt esteesieeessteesteessteeeseeenseesnsaeenseeensseensneens S14
Figure S14: HR-ESI-MS spectrum of compound Sb showing a proper charge state
S 11751 [0 1 USROS S15

Figure S15: HR-ESI-MS spectrum of compound 5b, M*" charge state observed
(bottom) spectrum and calculated (top) spectrum, note the isotope pattern due to the
presence Of NeavVy MELALS. .......cccuiiiiiiiieiieiieeeie ettt S15
Figure S16: HR-ESI-MS spectrum of compound 5b, M’" charge state observed
(bottom) spectrum and calculated (top) spectrum, note the isotope pattern due to the

presence Of heavy MELalS. .......cocuiiiiiiiiiiiie e S16
Figure S17: UPLC chromatograms (Method B) of compound 5b, MS detector
(bottom), UV deteCtOr (TOP). cvveeeurieeiieeiieeiieesiteeriteesiteeste e st estteesteesnteesseeenseessaeenseeensseensneens S16
Figure S18: UPLC chromatograms (Method B) of compound 5d, MS detector
(bottom), UV deteCtOr (TOP).. vevvverreeerieeieeieeieeieeieeteeteete e e sreeteenseeseeenseesseenseenseesseeseenseensas S17
Figure S19: HR-ESI-MS spectrum of compound 6a showing a proper charge state
S0 1) 1< PSSP SRS S17
Figure S20: HR-ESI-MS spectrum of compound 6a, M charge state observed (bottom)
spectrum and calculated (tOp) SPECIIUML. .....ccviiiiiiiiiiciie ettt S18
Figure S21: HR-ESI-MS spectrum of compound 6a, M>" charge state observed
(bottom) spectrum and calculated (tOp) SPECLIUML. .......coviiriiriiriiiienieceeeeee e S18
Figure S22: UPLC chromatograms (Method B) of compound 6a, MS detector
(bottom), UV deteCtOr (TOP). .eeveerreerrieriieriieiie ettt sttt ettt ettt ettt et eaneeneas S19
Figure S23: HR-ESI-MS spectrum of compound 6b showing a proper charge state
&3] (0] o1 TSP PRRPSRTR S19
Figure S24: HR-ESI-MS spectrum of compound 6b, M" charge state observed (bottom)
spectrum and calculated (tOP) SPECIIUIML. ..oveeriieiieriieieeieee e S20



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

Figure S25: HR-ESI-MS spectrum of compound 6b, M>" charge state observed
(bottom) spectrum and calculated (top) spectrum, note the isotope pattern due to the

PIESENCE OF G, c.eeiiiiiiiciiecce ettt e et e et e e tae e s asaesabeeebeeeaeeenees S20
Figure S26: UPLC chromatograms (Method B) of compound 6b, MS detector
(bottom), UV deteCtOr (TOP). .eeveereeeruieriieriieiieeite ettt ettt ettt et sttt et ae e eneas S21
Figure S27: HR-ESI-MS spectrum of compound 7a showing a proper charge state
CIIVEIOPIC. 1.ttt ettt ettt et e bt bt bt h e e bt e b e h e e sh e e eh e e bt e ateeha et e saeenaeas S21
Figure S28: HR-ESI-MS spectrum of compound 7a, M" charge state observed (bottom)
spectrum and calculated (t0p) SPECLIUML. ....eoviiiiiiieiieeiie e S22
Figure S29: UPLC chromatogram (Method B) of compound 7a, MS detector.
Compound 7a does not contain a suitable chromophore to allow for the UV detection.......... S22
Figure S30: HR-ESI-MS spectrum of the ester deprotected version of compound 7a
showing a proper charge state enVelOPEe. .......cocueeruieriierieriieriieieee ettt S23
Figure S31: HR-ESI-MS spectrum of the ester deprotected version of compound 7a,
M charge state observed (bottom) spectrum and calculated (top) spectrum. ......................... S23
Figure S32: UPLC chromatogram (Method B) of the ester deprotected version of
compound 7a, MS detECIOT. .......ooiuiiiiiiieiieeetee ettt st s S24
Figure S33: HR-ESI-MS spectrum of compound 7b showing a proper charge state
CIIVEIOPIC ...ttt et b ettt b e bbbt e bt e bt e bt e sh e e eh e et b e e ateeha e et e saeenaeas S24

Figure S34: HR-ESI-MS spectrum of compound 7b, M" charge state observed (bottom)
spectrum and calculated (top) spectrum, note the isotope pattern due to the presence of
CU et S25
Figure S35: HR-ESI-MS spectrum of compound 7b, M*" charge state observed
(bottom) spectrum and calculated (top) spectrum, note the isotope pattern due to the

PIESEIICE OF CUT ..ot e e S25
Figure S36: UPLC chromatogram (Method B) of compound 7b, MS detector. .................... S26
Figure S37: HR-ESI-MS spectrum of compound 7C. ........ccceeviiriiiieniinienienienienie e S26
Figure S38: HR-ESI-MS spectrum of compound 7¢, M" charge state observed (bottom)
spectrum and calculated (tOP) SPECLITUIM ...eeuvieiiiiiieriieiieeeeee ettt S27
Figure S39: UPLC chromatogram (Method B) of compound 7¢, MS detector...................... S27
Figure S40: HR-ESI-MS spectrum of compound 7d showing a proper charge state
&3] (0] o TSP SRRPSRUR S28
Figure S41: HR-ESI-MS spectrum of compound 7d, M" charge state observed (bottom)
spectrum and calculated (tOP) SPECIIUIML ...cvieriieiiieriieieeiiere et ee s eeees S28
Figure S42: HR-ESI-MS spectrum of compound 7d, M>" charge state observed
(bottom) spectrum and calculated (tOp) SPECLIUML. .......cceiiiiiiiiiiiiiecie e S29
Figure S43: UPLC chromatogram (Method B) of compound 7d, MS detector. .................... S29
Figure S44: HR-ESI-MS spectrum of compound 13 showing a proper charge state
CIIVEIOPIC. 1.ttt ettt et ettt b e bbbt b e e bt e bt e sh e e eat e bt e e ateshaeeaeesaeenaeas S30
Figure S45: HR-ESI-MS spectrum of compound 13, M" charge state observed (bottom)
spectrum and calculated (tOP) SPECLITUIML ..cc.uiiriiiiiiriieiieiieie et S30
Figure S46: HR-ESI-MS spectrum of compound 13, M?" charge state observed
(bottom) spectrum and calculated (tOp) SPECLIUML. ......cccviiiiiiiiiieieeeieecee e S31
Figure S47: UPLC chromatograms (Method B) of compound 13, MS detector
(bOttom), UV deteCtOT (TOP). .vevuverreerrierieeiieeieeteeieete e eteetesreeteesseeaeesseenseenseenseesseenseenseensas S31

S2



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

Figure S48: HR-ESI-MS spectrum of DO3A-OrBu-Ac 2-chloroethylamine showing a

Proper Charge State ENVEIOPE. ......cevieiieiieie ettt ettt ettt be bbb e saeesbeenseenseenseenes S32
Figure S49: HR-ESI-MS spectrum of DO3A-OrBu-Ac 2-chloroethylamine, M" charge
state observed (bottom) spectrum and calculated (top) Spectrum...........ccceeeveevveeeieeeveeeneens S32
Figure S50: HR-ESI-MS spectrum of DO3A-OrBu-Ac 2-chloroethylamine, M*" charge
state observed (bottom) spectrum and calculated (top) spectrum............cceeeevveneenienceneennen. S33

Figure S51: HPLC chromatogram (Method A) obtained during the semi-preparative
purification of crude reaction mixture containing the Gd**/Cu®" heterometallic complex
52 (R 8.5 TNIN). c.eeieiiiieiie ettt et e et e e st e st e e eabeeeaseeeteeeasseensaeesnseeanseesnseeenseens S34
Figure S52: HPLC chromatogram (Method A) obtained during the semi-preparative
purification of crude reaction mixture containing the Gd*"/Ga®" heterometallic complex
SD (1R 7.8 TIIN).cutiiiiiiiieiee ettt et ettt et s be ettt ebe e S34
Figure S53: HPLC chromatogram (Method A) obtained during the semi-preparative
purification of crude reaction mixture containing the Gd®*/In’" heterometallic complex

5C (1R 8.5 TNIN) .ttt ettt et e et e e et e e st e e eabeeebaeeaeeebaeesaseenneeensaeeenreans S35
Figure S54: Dependence of T, relaxation time on the magnetic field strength for the
Gd*"/Cu*" heterometallic complex 5a, acquired at 25 °C.......o..oveeeeeeeereeeeeeeeeeceeeeseeresreeeees S36
Figure S55: Dependence of T, relaxation time on the magnetic field strength for the
Gd**/Cu®" heterometallic complex 5a, acquired at 37 °C...........coovvvervreeeerereeseeeeeseseennn, S36
Figure S56: Dependence of T, relaxation time on the magnetic field strength for the
Gd**/Ga®" heterometallic complex 5b, acquired at 25 °C ........o.ovueemeemeeeeeeeeeeeeeeeeeeeeeeeeeeene. S37
Figure S57: Dependence of T; relaxation time on the magnetic field strength for the
Gd**/Ga®" heterometallic complex 5b, acquired at 37 OC ........ovevueemeeeeeeeeeeereeeeeeeeeseeeeeeeens. S37
Figure S58: Dependence of T, relaxation time on the magnetic field strength for the
Gd**/In’" heterometallic complex 5c¢, acquired at 25 C. .........oveveeemeeeeeeeeeeeeeeeeseeeeeeeeeeeenn. S38
Figure S59: Dependence of T, relaxation time on the magnetic field strength for the
Gd*"/In*" heterometallic complex 5¢, acqUired at 37 C. .......ovuevueeeeeeeeeereeeeeeeeeeeeeeseseesreseees S38
Figure S60: Dependence of T, relaxation time on the magnetic field strength for the
alkyne building block 6b, acquired at 25 °C. .......cooiiiiiiiiiiiiee e S39
Figure S61: Dependence of T, relaxation time on the magnetic field strength for the
alkyne building block 6b, acquired at 37 °C. ......ccceeriiiriiiieee e S39
Figure S62: Dependence of T; relaxation time on the magnetic field strength for the
commercial MRI contrast agent Dotarem (16), acquired at 25 °C ........cccveviieeiieecieeieeeen. S40
Figure S63: Dependence of T, relaxation time on the magnetic field strength for the
commercial MRI contrast agent Dotarem (16), acquired at 37 °C .........ccceevvievieviencieeieenene, S40
Figure S64: Dependence of R; relaxivity on the magnetic field strength for the
Gd**/Cu*" heterometallic complex 5a, acquired at 25 °C.......o..oveeeeeeeerereeeeeeeeeeeeseeesreeeees S41
Figure S65: Dependence of R; relaxivity on the magnetic field strength for the
Gd*"/Cu*" heterometallic complex 5a, acquired at 37 °C.......c..oveeeeeeereeeeeeeeeeeeeeeseersreseees S41
Figure S66: Dependence of R; relaxivity on the magnetic field strength for the
Gd**/Ga’" heterometallic complex 5b, acquired at 25 °C. ........coovvveemreeeeerereeeeseeesrseeenn, S42
Figure S67: Dependence of R; relaxivity on the magnetic field strength for the
Gd**/Ga®" heterometallic complex 5b, acquired at 37 OC. .......veoveeeereeeeeeeeeeeeeeeeeeeeeeeeeeeeene. S42

Figure S68: Dependence of R; relaxivity on the magnetic field strength for the
Gd**/In’" heterometallic complex 5S¢, acquired at 25 °C. Related NMRD profile
acquired at 37 °C is shown in the body of the paper (Figure 5). .....cccecvvveeiiieiieieeeeieee S43

S3



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

Figure S69: Dependence of R; relaxivity on the magnetic field strength for the alkyne

building block 6b, acquired at 25 °C. ......ccoeeiiiiieiieieeieee e e S43
Figure S70: Dependence of R, relaxivity on the magnetic field strength for the alkyne
building block 6b, acquired at 37 CC. ......ccuioiiiiieiieie e e S44

Figure S71: Dependence of R; relaxivity on the magnetic field strength for the
commercial MRI contrast agent Dotarem (16), acquired at 25 °C. Related NMRD
profile acquired at 37 °C is shown in the body of the paper (Figure 5)......ccccceoevveenvriennene S44

sS4



Electronic Supplementary Material (ESI) for RSC Advances

This journal is © The Royal Society of Chemistry 2013

v l—

1HNMR.ESP

98'0—

1HNMR.ESP

1HNMR.ESP

68'9—

60—

CHLOROFORM-d

¥0'L—

81—

L L L B B L L L B R B R N R N R R R

5.0

3.5 3.0 25 2.0

4.0

4.5

6.9 6.8 6.7

7.0

7.1
Chemical Shift (ppm)

7.2

7.3

74

Chemical Shift (ppm)

' CHLOROFORM-d|

0 e AN
0g’
89'3-\_

69°¢—~
¢8'¢—
86 ¢c—
Les
L€
9G" €~
L9°€—
1%

IS
9 p—
69 v

1.9

68'9~_

170'5_-\.
602

- v

A

917'6—i

Chemical Shift (ppm)

Figure S1: '"H NMR spectrum (CDCls) of compound 6a.
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Figure S2: "H NMR spectrum (CDCls) of an unmetallated version of complex 6b.
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Figure S10: HR-ESI-MS spectrum of compound 5a showing a proper charge state envelope.
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Figure S11: HR-ESI-MS spectrum of compound 5a, M*" charge state observed (bottom) spectrum
and calculated (top) spectrum, note the isotope pattern due to the presence of heavy metals.
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Figure S12: HR-ESI-MS spectrum of compound 5a, M*" charge state observed (bottom) spectrum
and calculated (top) spectrum, note the isotope pattern due to the presence of heavy metals.
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Figure S13: UPLC chromatograms (Method B) of compound 5a, MS detector (bottom), UV detector

(top).
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Figure S14: HR-ESI-MS spectrum of compound 5b showing a proper charge state envelope.
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Figure S15: HR-ESI-MS spectrum of compound 5b, M** charge state observed (bottom) spectrum
and calculated (top) spectrum, note the isotope pattern due to the presence of heavy metals.
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Figure S16: HR-ESI-MS spectrum of compound 5b, M*" charge state observed (bottom) spectrum
and calculated (top) spectrum, note the isotope pattern due to the presence of heavy metals.

Mojmir16 13-Mar-2012
Ga+Gd click_130312 fr2 3: Diode Array
352 260
3 Oe-24 Range: 3.1368-2
2.0e-24
[ = E
1.0e-24
0.89
). A T T =TT =TT =TT T T e
0.50 1.00 1.50 2.00 2.580 3.00 3.80 4.00 4.50 5.00
Ga+Gd click_130312 r2 1. TOF M5 ES+
370 578
100+ 44163
2
1} T T T T T T T T T T T T Timne
0.80 1.00 1.50 2.00 250 3.00 350 4.00 4.80 5.00

Figure S17: UPLC chromatograms (Method B) of compound 5b, MS detector (bottom), UV detector

(top).
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Figure S18: UPLC chromatograms (Method B) of compound 5d, MS detector (bottom), UV detector
(top). The remaining MS data for compound 5d are shown in the body of the paper (Figure 2).
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Figure S19: HR-ESI-MS spectrum of compound 6a showing a proper charge state envelope. The #-
Bu ester functionalities present in 6a are not stable under the conditions of the analysis therefore M-
56, M'-112 and M"-168 ions are observed for the singly charged species and M"-28, M"-56 and M-
84 ions are observed for the doubly charged species.
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Figure S20: HR-ESI-MS spectrum of compound 6a, M" charge state observed (bottom) spectrum
and calculated (top) spectrum.
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Figure S21: HR-ESI-MS spectrum of compound 6a, M*" charge state observed (bottom) spectrum
and calculated (top) spectrum.
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Figure S22: UPLC chromatograms (Method B) of compound 6a, MS detector (bottom), UV detector

(top).
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Figure S23: HR-ESI-MS spectrum of compound 6b showing a proper charge state envelope.
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Figure S24: HR-ESI-MS spectrum of compound 6b, M" charge state observed (bottom) spectrum
and calculated (top) spectrum, note the isotope pattern due to the presence of Gd.
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Figure S25: HR-ESI-MS spectrum of compound 6b, M>" charge state observed (bottom) spectrum
and calculated (top) spectrum, note the isotope pattern due to the presence of Gd.
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Figure S26: UPLC chromatograms (Method B) of compound 6b, MS detector (bottom), UV detector

(top).
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Figure S27: HR-ESI-MS spectrum of compound 7a showing a proper charge state envelope. The #-

Bu ester functionalities

present in 7a are not stable under the conditions of the analysis therefore M-

56, M"-112 and M"-168 ions are observed for the singly charged species and M'-28, M"-56 and M-
84 ions are observed for the doubly charged species.
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Figure S28: HR-ESI-MS spectrum of compound 7a, M" charge state observed (bottom) spectrum
and calculated (top) spectrum.
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Figure S29: UPLC chromatogram (Method B) of compound 7a, MS detector. Compound 7a does
not contain a suitable chromophore to allow for the UV detection.
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Figure S30: HR-ESI-MS spectrum of the ester deprotected version of compound 7a showing a
proper charge state envelope.
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Figure S31: HR-ESI-MS spectrum of the ester deprotected version of compound 7a, M" charge state
observed (bottom) spectrum and calculated (top) spectrum.
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Figure S32: UPLC chromatogram (Method B) of the ester deprotected version of compound 7a, MS
detector. Compound does not contain a suitable chromophore to allow for the UV detection.
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Figure S33: HR-ESI-MS spectrum of compound 7b showing a proper charge state envelope.
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Figure S34: HR-ESI-MS spectrum of compound 7b, M" charge state observed (bottom) spectrum

and calculated (top) spectrum, note the isotope pattern due to the presence of Cu.
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Figure $35: HR-ESI-MS spectrum of compound 7b, M*" charge state observed (bottom) spectrum

and calculated (top) spectrum, note the isotope pattern due to the presence of Cu.
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Figure S36: UPLC chromatogram (Method B) of compound 7b, MS detector. Compound 7b does
not contain a suitable chromophore to allow for the UV detection.
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Figure S37: HR-ESI-MS spectrum of compound 7ec.

S26



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

Mojmir 19
Galo3A azide 1704 (1409715 (1.00,1.00) CTEH29MNE0TEa 1. TOF M3 ES+
5391494 468812
1004
541.1488
B o
5401520
5421512
5431534
0 T T T T —
Gab03A azide 1704 &4 (1.408) 1. TOF MZ ES+
5391274 3
1004
541.1514
e
5401481
/”\ 5421246
0 T T T T )ML\\ == m/z
539 540 541 542 543

Figure S38: HR-ESI-MS spectrum of compound 7¢, M charge state observed (bottom) spectrum and
calculated (top) spectrum, note the isotope pattern due to the presence of Ga.
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Figure S39: UPLC chromatogram (Method B) of compound 7¢, MS detector. Compound 7c¢ does
not contain a suitable chromophore to allow for the UV detection.
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Figure S40: HR-ESI-MS spectrum of compound 7d showing a proper charge state envelope.
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Figure S41: HR-ESI-MS spectrum of compound 7d, M" charge state observed (bottom) spectrum
and calculated (top) spectrum, note that In only possesses one stable isotope.
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Figure S42: HR-ESI-MS spectrum of compound 7d, M*" charge state observed (bottom) spectrum
and calculated (top) spectrum, note that In only possesses one stable isotope.
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Figure S43: UPLC chromatogram (Method B) of compound 7d, MS detector. Compound 7d does
not contain a suitable chromophore to allow for the UV detection.
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Figure S44: HR-ESI-MS spectrum of compound 13 showing a proper charge state envelope. The #-
Bu ester functionalities present in 13 are not stable under the conditions of the analysis therefore M-
56, M-112 and M"-168 ions are observed for the singly charged species and M"-28, M"-56 and M-
84 ions are observed for the doubly charged species.
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Figure S45: HR-ESI-MS spectrum of compound 13, M" charge state observed (bottom) spectrum
and calculated (top) spectrum.
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Figure S46: HR-ESI-MS spectrum of compound 13, M*" charge state observed (bottom) spectrum

and calculated (top) spectrum.

Mojmir 71 28-Nov-2012
rHix7-59-ms_FCC2 3 Diode Array
4.42 240
3 Fange: 8.84e-1
6.08-14
BZ 4081
2.08-15 0.7
D'D""I""I""I""I"'I' T T T T Trrr o rrrrri
1.00 2.00 3.00 4.00 5.00 .00 7.00
rHix7-59-ms?2 1 TOF M35 ES+
4.85 706
100 1.14e4
3&'__
5.46
0 T T LB L L B T T T LI DL N | = Time
1.00 2.00 3.00 4.00 5.00 .00 7.00

Figure S47: UPLC chromatograms (Method B) of compound 13, MS detector (bottom), UV detector

(top).
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Figure S48: HR-ESI-MS spectrum of DO3A-OrBu-Ac 2-chloroethylamine showing a proper charge
state envelope. The #-Bu ester functionalities present in this intermediate are not stable under the
conditions of the analysis therefore M'-56, M'-112 and M"-168 ions are observed for the singly
charged species and M"-28, M"-56 and M'-84 ions are observed for the doubly charged species.
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Figure S49: HR-ESI-MS spectrum of DO3A-OfBu-Ac 2-chloroethylamine, M charge state observed
(bottom) spectrum and calculated (top) spectrum, note the isotope pattern due to the presence of CI.
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Figure S50: HR-ESI-MS spectrum of DO3A-OfBu-Ac 2-chloroethylamine, M>" charge state
observed (bottom) spectrum and calculated (top) spectrum, note the isotope pattern due to the
presence of Cl.
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Figure S51: HPLC chromatogram (Method A) obtained during the semi-preparative purification of
crude reaction mixture containing the Gd**/Cu®" heterometallic complex 5a (¢ 8.5 min).
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Figure S52: HPLC chromatogram (Method A) obtained during the semi-preparative purification of
crude reaction mixture containing the Gd**/Ga’" heterometallic complex 5b (g 7.8 min).
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Figure S53: HPLC chromatogram (Method A) obtained during the semi-preparative purification of
crude reaction mixture containing the Gd**/In’" heterometallic complex 5c¢ (7g 8.5 min).
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Figure S54: Dependence of T, relaxation time on the magnetic field strength for the Gd**/Cu*"
heterometallic complex Sa, acquired at 25 °C.
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Figure S55: Dependence of T relaxation time on the magnetic field strength for the Gd**/Cu**
heterometallic complex Sa, acquired at 37 °C.
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Figure $56: Dependence of T, relaxation time on the magnetic field strength for the Gd**/Ga’
heterometallic complex Sb, acquired at 25 °C.
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Figure S57: Dependence of T, relaxation time on the magnetic field strength for the Gd*"/Ga’
heterometallic complex Sb, acquired at 37 °C.
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Figure S58: Dependence of T, relaxation time on the magnetic field strength for the Gd*"/In**
heterometallic complex Se, acquired at 25 °C.
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Figure S59: Dependence of T, relaxation time on the magnetic field strength for the Gd*/In*
heterometallic complex Se, acquired at 37 °C.
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Figure S60: Dependence of T relaxation time on the magnetic field strength for the alkyne building
block 6b, acquired at 25 °C.
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Figure S61: Dependence of T; relaxation time on the magnetic field strength for the alkyne building
block 6b, acquired at 37 °C.
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Figure S62: Dependence of T; relaxation time on the magnetic field strength for the commercial
MRI contrast agent Dotarem (16), acquired at 25 °C.
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Figure S63: Dependence of T; relaxation time on the magnetic field strength for the commercial
MRI contrast agent Dotarem (16), acquired at 37 °C.
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Figure S64: Dependence of R; relaxivity on the magnetic field strength for the Gd**/Cu*
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heterometallic complex Sa, acquired at 25 °C.
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Figure S65: Dependence of R; relaxivity on the magnetic field strength for the Gd*/Cu®
heterometallic complex Sa, acquired at 37 °C.
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Figure S66: Dependence of R; relaxivity on the magnetic field strength for the Gd’*/Ga’
heterometallic complex Sb, acquired at 25 °C.
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Figure S67: Dependence of R; relaxivity on the magnetic field strength for the Gd*/Ga®
heterometallic complex Sb, acquired at 37 °C.
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Figure S68: Dependence of R; relaxivity on the magnetic field strength for the Gd’*/In**
heterometallic complex Se, acquired at 25 °C. Related NMRD profile acquired at 37 °C is shown in
the body of the paper (Figure 5).
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Figure S69: Dependence of R; relaxivity on the magnetic field strength for the alkyne building block
6b, acquired at 25 °C.
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Figure S70: Dependence of R, relaxivity on the magnetic field strength for the alkyne building block
6b, acquired at 37 °C.
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Figure S71: Dependence of R; relaxivity on the magnetic field strength for the commercial MRI
contrast agent Dotarem (16), acquired at 25 °C. Related NMRD profile acquired at 37 °C is shown in
the body of the paper (Figure 5)
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