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S1. General Considerations

All commercially available chemicals were purchased and used without further
purification. Kinetex 5y C18 column (250 x 4.6mm) was used as reversed-phase HPLC column.
Mobile phase A was water with 0.1% TFA and mobile phase B was acetonitrile with 0.1% TFA.
For HPLC program 1, 95% A and 5% B was maintained at 0 to 2min and ramped to 5% A and
95% B at 22min. For HPLC program 2, 75% A and 25% B was maintained at 0 to 2min and
ramped to 35% A and 65% B at 22min.

High-resolution mass spectrums were obtained on a ThermoScientific Q Exactive HF-X
system. MALDI-TOF data was taken on an AB Sciex 5800 MALDI-TOF/TOF system.

The trans-cyclooctenes TCO-F, sTCO-F, dTCO-F, their '®F versions, DiPhTz-RGDyk, °F-
sTCO-DiPhTz-RGDyK, DiPhTz-NT and "®F-DiPhTz-NT were synthesized according to methods

previously published.'#

S2. Synthesis

19F-sTCO-DiPhTz

DiPhTz (1 pL from a 10 mM solution in DMSO) was mixed with "®F-sTCO (1 uL from a
24.5 mM solution in acetonitrile) at room temperature for 1 min. The crude reaction was
analyzed and purified by HPLC using program 1. The product was eluted off at 18.5 min with
program 1 and the yield is 53.6%. HRMS (ESI) m/z: [M+H]* Cs9HgoFN3O4g is 1164.6334; found
1164.6230
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Figure S1 (a) HPLC profile and (b) HRMS of purified °F-sTCO-DiPhTz
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DiolTz-RGDyK
RGDyK (1mg, 1.6 pymol) was dissolved in anhydrous DMSO (30 pL), DiolTz-NHS (1.5

eq) was dissolved in 20 yL anhydrous DMSO before adding to the RGDyK solution. 5 yL of
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diisopropylethylamine was added to the mixture and incubated at room temperature for 2h. The
reaction crude was purified by HPLC using program 1. The product was eluted off at 12.2 min
with program 1 and the yield is 84.0%. HRMS (ESI) m/z: [M+2H]* Cg1H104N14024 is 708.3674;
found 708.3661



Figure S2 (a) HPLC profile and (b) HRMS of purified DiolTz-RGDyK
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19F-sTCO-DiolTz-RGDyK
DiolTz-RGDyK (1 uL from a 10 mM solution in DMSO) and "®F-sTCO (1 uL from a 24.5

mM solution in acetonitrile) was mixed and incubated at room temperature for 1 min. The crude

reaction was analyzed and purified by HPLC using program 1. The product was eluted off at
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12.4 min with program 1 and the yield is 54.6%. HRMS (ESI) m/z: [M+2H]?>* C77H131FN412027
is 837.4616; found 837.4546
Figure S3 (a) HPLC profile and (b) HRMS of purified '°*F-sTCO-DiolTz-RGDyK
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MePhTz-RGDyK
RGDyK (1mg, 1.6 pmol) was dissolved in anhydrous DMSO (30 pL), MePhTz-NHS (1.5

eq) was dissolved in 20 yL anhydrous DMSO before adding to the RGDyK solution. 5 yL of
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diisopropylethylamine was added to the mixture and incubated at room temperature for 2h. The
reaction crude was purified by HPLC using program 1. The product was eluted off at 13.0 min
with program 1 and the yield is 78.7%. HRMS (ESI) m/z: [M+H]* CgsH104N14025 is 716.3725;

found 716.3720
Figure S4 (a) HPLC profile and (b) HRMS of purified MePhTz-RGDyK
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9F-sTCO-MePhTz-RGDyK
MePhTz-RGDyK (1 pL from a 10 mM solution in DMSO) and "®F-sTCO (1 pL from a 24.5

mM solution in acetonitrile) was mixed and incubated at room temperature for 1 min. The crude
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reaction was analyzed and purified by HPLC using program 1. The product was eluted off at
13.6 min with program 1 and the yield is 71.0%. HRMS (ESI) m/z: [M+2H]?* C31H31FN12025
is 845.4666; found 845.4606

Figure S5 (a) HPLC profile and (b) HRMS of purified °F-sTCO-MePhTz-RGDyK
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9F-TCO-DiPhTz-RGDyK
DiPhTz-RGDyK (1 pL from a 10 mM solution in DMSO) and "*F-TCO (1 uL from a 58.1

mM solution in acetonitrile) was mixed at room temperature for 1 min. The crude reaction was
analyzed and purified by HPLC using program 1. The product was eluted off at 14.9 min with
program 1 and the yield is 55.6%. HRMS (ESI) m/z: [M+2H]?* CgoH123FN12044 is 827.4378;

found 827.4314
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Figure S6 (a) HPLC profile and (b) HRMS of purified '°F-TCO-DiPhTz-RGDyK
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9F-dTCO-DiPhTz-RGDyK
DiPhTz-RGDyK (1 uL from a 10 mM solution in DMSO) was added into "®F-dTCO (1 uL

from a 31.4 mM solution in acetonitrile) and incubated at room temperature for 1 min. The crude
reaction was analyzed and purified by HPLC using program 1. The product was eluted off at
14.9 min with program 1 and the yield is 63.8%. HRMS (ESI) m/z: [M+2H]?>* CggH133FN120.5

is 900.4668; found 900.4616
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Figure S7 (a) HPLC profile and (b) HRMS of purified '*F-dTCO-DiPhTz-RGDyK
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) DMSO, DIPEA

DiPhTz-BBN

Bombesin (1mg, 0.9 umol) was dissolved in 30 yL anhydrous DMSO and DiPhTz-NHS

(1.5 eq) was dissolved in another 20 uL of anhydrous DMSO solution. The two solutions were

mixed and added into 5 L of diisopropylethylamine. The mixture was incubated at room

temperature for 2h. The reaction crude was purified by HPLC using program 1. The product was
eluted off at 15.5 min with program 1 and the yield is 85.8%. HRMS (ESI) m/z: [M+2H]?*

Co2H141N19025S is 972.0033; found 972.0039
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Figure S8 (a) HPLC profile and (b) HRMS of purified DiPhTz-BBN
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9F-sTCO-DiPhTz-BBN
DiPhTz-BBN (1 yL from a 10 mM solution in DMSO) and "*F-sTCO (1 pL from a 24.5

mM solution in acetonitrile) was mixed and incubated at room temperature for 1 min. The crude
reaction was analyzed and purified by HPLC using program 1. The product was eluted off at
16.1 min with program 1 and the yield is 51.1%. HRMS (ESI) m/z: [M+2H]?* C;¢gH16sFN17025S is
1109.0950; found 1109.0888
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Figure S9 (a) HPLC profile and (b) HRMS of purified "°F-sTCO-DiPhTz-BBN.

HS,
Hoj}x o
. 9 NHP HOZ NH i Q
2 / 0] /\/O\é/\ )/\)L
S N (0] N
0
Ho\_?'NH0 o N ,?:] Oﬁo
NH
N S
HN o
HOJ{:H‘N?:O FOHOJ N7"N HO%% o
Ho O NH | i o
NH NH ongOH Ny N NHE 0 ~NH
O’SJO*D o N DMSO, DIPEA 2 /
R e O0X_ & NH —_— \’\’\—H«N NHS N
[}
HO NH O OOI) _07@;&
MEN_ NH NH HN\@i
HN OZS_/E o Ho O OH “-NH
’\’\_fo o sz—/—«o'*ojo
HO 0
HO O NH
J&_(:

O/<—¥ NH H NH o OH
o
0o
o HN JNH o=_
NH O é\ of Ho)_?*NH o B
N

HN o NH. o
NH 2
Ny \-NH N ~ Cw
N N o HO  )-NH N <o
Ly O=oH NH
H HN HN
[¢] 2l
o o
[} :\—NH /({' ’\’\_2;
NH
o
Ho NH H}JQ Oﬁg_>‘
o:&NH o N
o NH HN
N
v~ NH, iﬁo NH
LN o
H OH

16



DiPhTz-Exendin-4
Exendin-4 (4mg, 0.9 ymol) was dissolved in 100 uL anhydrous DMSO and DiPhTz-Mal

(1.5 eq) was dissolved in 20 pL of anhydrous DMSO solution. The mixture was incubated at
room temperature for 2h. The reaction crude was purified by HPLC using program 1. The
product was eluted off at 15.2 min with program 1 and the yield is 83.4%. MALDI-TOF/TOF m/z:

[IVH'H]+ Cz42H366N5908182 is 54620, found 5462.1
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Figure $10 (a) HPLC proflle and (b) MALDI- TOF/TOF result of purified DiPhTz-Exendin4
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is 5719.4; found 5719.3

19F-sTCO-DiPhTz-Exendin-4
DiPhTz-Exendin-4 (1 yL from a 10 mM solution in DMSO) and "®F-sTCO (1 pL from a
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24.5 mM solution in acetonitrile) was mixed and incubated at room temperature for 1 min. The
crude reaction was analyzed and purified by HPLC using program 2. The product was eluted off
at 15.5 min with program 1 and the yield is 60.9%. HRMS (ESI) m/z: [M+H]* C256H393FN57034S>

5189

"wi i"'f £
LAY, M A AN

s7018

s71a8

sizra

57402



Figure S11 (a) HPLC profile and (b) MALDI-TOF/TOF result of purified °F-sTCO-DiPhTz-

Exendin-4

S$3. Radiochemistry
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Figure S12 Radio HPLC profile of purified (a) '®F-sTCO-DiolTz-RGDyK and (b) "®F-sTCO-

MePhTz-RGDyK
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Figure S13 Radio HPLC profile of purified (a) '®*F-dTCO-DiPhTz-RGDyK and (b) '®F-TCO-

DiPhTz-RGDyK
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Figure S14 Radio HPLC profile of purified ®F-sTCO-DiPhTz-RGDyK, '8F-sTCO-DiPhTz-NT,
8F-sTCO-DiPhTz-Exendin4 and '8F-sTCO-DiPhTz-BBN

S4. Small Animal PET Imaging
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Figure S15 Chemical structures of all TCO/Tz system constructed PET probes
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h post injection.
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Table S1 Comparison between ®F-sTCO-DiPhTz labeled tracer with other commonly used

strategies labeled tracer using same targeting ligands

1h post injection Late time point

Tumor Tumor
_ Tumor to Tumor to

Tracer Yield% uptake uptake

muscle ratio muscle ratio

(%ID/qg) (%ID/qg)
18F-sTCO-DiPhTz-RGD 49.6 5.3 3.9 8.9 at 4h 12.8 at 4h
18F-SFB-RGD? 35.0~45.0 2.6 5.1 1.5at 2h 8.2 at 2h
BF-sTCO-DiPhTz-NT 42.7 4.3 7.8 4.6 at 4h 9.3 at 4h
BF-AIF-NOTA-NT® 34.0 3.1 7.8 1.0 at4h 5.1 at 4h
18F-sTCO-DiPhTz-Ex4 40.1 8.2 6.9 11.4 at 4h 23.7 at 4h
8F-FBEM-Ex47 30.0 25.3 ~25 20.0 at 2h ~40 at 2h
18F-sTCO-DiPhTz-BBN 46.2 3.2 4.7 2.2 at 4h 5.4 at 4h

18F-SFB-BBN? 24.0~30.0 25 111 N/A N/A

Table S2 Quantitative uptake of '8F-sTCO-DiPhTz-NT in major organs derived from PET

images of AsPC-1 tumor bearing mice

1h post injection (%ID/g) 4h post injection (%ID/g)
Liver 48+0.3 42+04
Tumor 43+0.1 46+0.1
Kidneys 49+0.2 46+0.2
Muscle 0.6+0.1 0.5+0.1

Table S3 Quantitative uptake of '8F-sTCO-DiPhTz-Exendin-4 in major organs derived from PET

images of INS-1 tumor bearing mice

1h post injection (%ID/g) 4h post injection (%ID/g)
Liver 3.7+0.6 24+03
Tumor 82+29 11447
Kidneys 248+3.5 224+24
Muscle 1.2+0.1 05+0.2

Table S4 Quantitative uptake of '8F-sTCO-DiPhTz-BBN in major organs derived from PET

images of PC-3 tumor bearing mice
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1h post injection (%ID/g) 4h post injection (%ID/g)
Liver 5.0+0.7 26+0.1
Tumor 3.2+0.9 22+0.3
Kidneys 4709 25+0.1
Muscle 0.8+0.5 04+0.1
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