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General information

Commercially available reagents and solvents were used without further purification. 'H NMR
F NMR and C NMR spectra were recorded on a Varian 500 MHz NMR spectrometer. 'H
NMR spectra were referenced to tetramethylsilane (8, 0.00 ppm) using CDCl; as solvent. °C
NMR spectra were referenced to solvent carbon (77.23 ppm for CDCl3). "’F NMR spectra were
referenced to 2% perfluorobenzene (s, -164.9 ppm) in CDCl; or 5% trifluroacetic acid (s, -
76.55ppm) in D,O. PBS or human sera were used as NMR solvents. A capillary filled with 2%
perfluorobenzene in CDCl; or 5% of trifluoroacetic acid in D,O was inserted into the NMR tube
as the internal "’F chemical shift standard. Before each NMR measurement, the sample was
bubbled with a stream of nitrogen or oxygen gas for 10 minutes on an ice bath. High resolution
mass spectra (HRMS) were recorded on a Micromass GCT (GC-EI/CI Time of Flight Mass
Spectrometer) with Electron Ionization (EI) resource. HPLC purification and analysis was
performed on Aglient 1100 chromatograph systems using FlouroFlash® columns. Water and
methanol were used as eluents; the flow rate for analytical and preparative runs was 1 and 5
mL/min respectively. The free fluorinated chelator is denoted as FC and fluorinated metal
chelates are denoted as FC-M"", with x+ representing the valence of the metal ion, such as FC-

Tb3+
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Synthesis of fluorinated chelates

Compound 1 is from Sigma-Aldrich; compound 5 is from Macrocyclics. They were used without
further purification. The synthesis route is depicted in the following scheme. From tetraethylene
glycol 1, its two hydroxyl groups were sequentially transformed into an azido group and a
perfluoro-fert-butoxyl group, respectively, to give fluorinated azide 3. After reduction of the
azido group in 3, amine 4 was then coupled with DOTA-tri-tert-Butyl-ester 5 yielded 6. Finally,

the fluorinated chelator FC was prepared on a 5-gram scale after removal of its three zert-butyl

groups in 6.
a. MsCl, DMAP
a. MsCIl, DMAP EtsN, CH,Cl,, 0°C
EtsN, CH,Cl,, 0°C b. (CF3)3CONa
b. NaN3, DMF, 80°C DMF, 120°C
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Compound 2 To a stirred solution of tetraethylene glycol 1 (45.6 mL, 264.0 mmol) in
dicholoromethane (DCM, 500 mL) was added 4-N,N-dimethylaminopyridine (5.0 g, 4.1 mmol)
and triethylamine (44.5 mL, 317.0 mmol). After cooling to 0°C, methanesulfonyl chloride (16.5
mL, 211.2 mmol) was added dropwise to the solution and the resulting mixture was stirred for an
additional hour at room temperature. The reaction mixture was washed with 2N HCI (100 mL,

twice), brine (100 mL, twice), dried over anhydrous sodium sulfate and concentrated under
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vacuum. The resulting residue was dissolved in dimethylformamide (DMF, 150 mL) and sodium
azide (15.5 g, 238.5 mmol) was added. The resulting mixture was stirred at 80°C overnight. After
removal of solvent under vacuum, the residue was purified by flash chromatography on silica gel
to give the azide 2 (45.1 g, yield 78%) as clear oil. 'H NMR (500 MHz, CDCl;) & 3.36-3.38 (m,
2H), 3.57-3.59 (m, 2H), 3.6-3.7 (m, 12H).

Compound 3 At 0°C, methanesulfonyl chloride (12.4 mL, 159.5 mmol) was added dropwise to
a stirred solution of compound 2 (29.1 g, 109.7 mmol), 4-N,N-dimethylaminopyridine (1.3 g,
10.7 mmol) and triethylamine (37.3 mL, 265.5 mmol) in dichloromethane (DCM, 400 mL).
Afterwards, the mixture was stirred for one hour at room temperature. The reaction mixture was
washed with 2N HCI (100 mL, twice), brine (100 mL, twice), dried and concentrated under
vacuum. The residue was dissolved in DMF (300 mL); and sodium perfluoro-tert-butoxide (60.1
g, 167.9 mmol) was added in one portion. The mixture was stirred at 120°C overnight. After
cooled to room temperature, the reaction mixture was diluted with brine (1,200 mL) and
extracted with ethyl acetate (300 mL, five times). The combined organic layers were dried over
anhydrous sodium sulfate, concentrated, purified by flash chromatography on silica gel to give
compound 3 (30.9 g, yield 63%) as clear oil. '"H NMR (500 MHz, CDCl3) § 3.39 (t, J = 4.5 Hz,,
2H), 3.65-3.69 (m, 10H), 3.74 (t, J= 4.5 Hz, 2H), 4.16 (t, J = 4.5 Hz, 2H); °’F NMR (470 MHz,
CDCls) & -73.45 (s); °C NMR (125.7 MHz, CDCl3) & 50.9, 69.5, 69.6, 70.2, 70.9, 71.3, 79.8-
80.3 (m), 120.5 (q, J = 291.5 Hz); MS (ESI) m/z 460.2 ((M+Na)") ; HRMS (ESI) calcd for
Ci2H6F9N3NaO,, 460.08948; found, 460.08975.

Compound 4 Triphenyl phosphine (19.9 g, 76.0 mmol) was added in portions to a stirred
solution of compound 3 (30.3 g, 69.3 mmol) in tetrahydrofuran (THF, 250 mL) at 0°C and the
resulting mixture was stirred at room temperature for 10 hours. Then, water (3.7 mL, 207.5
mmol) was added and the mixture was stirred overnight. The reaction mixture was concentrated
and purified by flash chromatography on silica gel to give compound 4 (27.4 g, yield 96%) as
clear oil. '"H NMR (500 MHz, CDCl3) & 2.83-2.92 (m, 2H), 3.50-3.55 (m, 2H), 3.62-3.75 (m,
10H), 4.10-4.20 (m, 2H); ’F NMR (470 MHz, CDCl3) & -73.53 (s); °C NMR (125.7 MHz,
CDCl) 6 41.9, 69.5, 69.6, 70.5, 70.8, 71.3, 73.4, 79.6-80.5 (m), 120.5 (q, J = 292.9 Hz); MS
(ESI) m/z 412.3 (M+H)") ; HRMS (ESI) calcd for C1,H 9FoNO,, 412.11704; found, 412.11245.
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Compound 6 At room temperature, HBTU (11.4g, 30.0 mmol) and HOBt (2.0 g, 15.0 mmol)
were added sequentially to a stirred solution of DOTA-tri-tert-Butyl-ester (5.73 g, 10.0 mmol) in
DMF (25 mL) and the resulting mixture was stirred for 30 min. Then compound 4 (4.94 g, 12.0
mmol) was added in one portion followed by N,N-Diisopropylethylamine (DIPEA, 10.9 mL,
60.0 mmol). The reaction mixture was stirred overnight, dilluted with water (100 mL), extracted
with ethyl acetate (50 mL, 5 times). The combined organic layers were dried, concentrated under
vacuum, purified by flash chromatoraphy on silica gel to give compound 6 (8.8 g, yiled 91%) as
clear oil. '"H NMR (500 MHz, CDCls) & 1.45-1.46 (m, 27H), 2.07-3.18 (m, 22H), 3.39-3.42 (m,
2H), 3.52-3.55 (m, 2H), 1.59-1.61 (m, 2H), 3.63-3.69 (m, 6H), 3.73 (t, /=4.5 Hz, 2H), 4.16 (t, J
= 4.5 Hz, 2H); "°F NMR (470 MHz, CDCl;) & -73.52 (s); °C NMR (125.7 MHz, CDCls) & 28.5,
28.54, 39.0, 40.2, 53.7, 56.85, 56.9, 57.3, 70.6, 70.8, 71.2, 71.3, 71.6, 71.64, 71.9, 80.5-81.8 (m),
82.8, 82.84, 121.9 (q, J = 290.9), 167.5, 173.6, 174.2, 174.5; MS (ESI) m/z 988.4 (M+Na)") ;
HRMS (ESI) calcd for C4oHgoF9NsO1;1, 966.48499; found, 966.48755.

Compound FC To a stirred solution of compoud 6 (6.4 g, 6.6 mmol) was added anisole (3.6
mL, 33.2 mmol), trifluoroacetic acid (20 mL, 260.0 mmol) and water (1.2 mL, 66.2 mmol) at
room temperature. Afterwards, the mixture was stirred for additional 2 hours, concentrated under
vacuum. The residue was purified by preparative HPLC on FlouroFlash® column to give chelator
FC (3.4 g, yield 64%) as a white solid. "H NMR (500 MHz, D,0) & 2.70-3.60 (m, 20H), 3.69-
3.84 (m, 14H), 3.83-4.37 (m, 6H); "’F NMR (470 MHz, D,0) & -72.46 (s), (470 MHz, PBS, pH
7.0, N,) & -71.20 (s); °C NMR (125.7 MHz, D,0) 6 41.2, 50.9, 51.0, 53.9, 54.5, 57.7, 58.7, 59.3,
71.6, 71.7, 72.0, 72.3, 72.4, 72.9, 81.7-82.7 (m), 122.9 (q, J = 293.0), 172.8, 174.5, 180.6; MS
(ESI) m/z 798.3 (M+H)"); HRMS (ESI) calcd for CogHssFoN5O 5, 798.29719; found, 798.29652.

General procedure for chelation of chelator FC with metal ions (Gd’* as an examples)
Chelator FC (500 mg, 0.63 mmol) was dissolved in water (10 mL). After adjusting to pH 7.0 by
addition of sodium hydroxide solution (1 mmol/mL), gadolinium chloride hexahydride (467 mg,
1.26 mmol) was added and the resulting mixture was stirred for 2 hours at 80°C. During this
time, sodium hydroxide solution (1 mmol/mL) was added to maintain pH 7.0. If needed, the pH
was adjusted to 10 to remove exccess ions. The reaction mixture was centrifuged and the

aquoues layer was subjected to HLPC purification to give the pure chelate FC-Gd®".
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Compound FC-Tb*" HPLC Tr= 10.85 min; '°F NMR (470 MHz, PBS, pH 7, N) § -63.32 (s);
(470 MHz, PBS, pH 7.0, 05) & -63.30 (s); MS (ESI) m/z 954.2 (M+H)").

Compound FC-Ho®" HPLC Tg= 10.89 min; '’F NMR (470 MHz, PBS, pH 7, N,) 6 -63.51 (s);
(470 MHz, PBS, pH 7.0, O,) 5 -63.46 (s); MS (ESI) m/z 960.2 (M+H)").

Compound FC-Dy*" HPLC Tg= 10.84 min; '’F NMR (470 MHz, PBS, pH 7, N,) § -63.55 (s);
(470 MHz, PBS, pH 7.0, O,) 5 -63.45 (s); MS (ESI) m/z 959.2 (M+H)").

Compound FC-Er’" HPLC Tg= 10.85 min; "’F NMR (470 MHz, PBS, pH 7, N,) & -65.41 (s);
(470 MHz, PBS, pH 7.0, O,) & -65.39 (s); MS (ESI) m/z 962.2 ((M+H)").

Compound FC-Gd®* HPLC Tg= 10.88 min; °F NMR (470 MHz, PBS, pH 7, N,) & -66.61 (s);
(470 MHz, PBS, pH 7.0, 0,) & -66.61 (s); MS (ESI) m/z 953.2 (M+H)"), HRMS (ESI) calcd for
CasH42FoGdN5O1 1, 953.19946 found 953.20167.

Compound FC-Fe*" HPLC Tg= 11.20 min; "’F NMR (470 MHz, PBS, pH 7.0, N,) & -68.71 (s);
(470 MHz, PBS, pH 7.0, O,) 5 -68.88 (s); MS (ESI) m/z 851.1 (M+H)").

Compound FC-Yb*" HPLC Tg= 10.85 min; '°’F NMR (470 MHz, PBS, pH 7.0, N) § -70.21
(s); (470 MHz, PBS, pH 7.0, O,) 8 -70.16 (s); MS (ESI) m/z 969.2 (M+H)").

Compound FC-Ni** HPLC Tg= 10.57 min; "°F NMR (470 MHz, PBS, pH 7.0, N») & -70.25 (s);
(470 MHz, PBS, pH 7.0, O,) & -70.22 (s); MS (ESI) m/z 854.2 (M+H)").

Compound FC-Nd** HPLC Tk = 10.86 min; '°F NMR (470 MHz, PBS, pH 7.0, N3) & -70.30
(s); (470 MHz, PBS, pH 7.0, O,) & -70.26 (s); MS (ESI) m/z 937.2 (M+H)").

Compound FC-Pr’" HPLC Tg= 10.89 min; '°’F NMR (470 MHz, PBS, pH 7.0, N) § -70.33 (s);
(470 MHz, PBS, pH 7.0, 05) § -70.29 (s); MS (ESI) m/z 936.1 (M+H)").

Compound FC-Eu®" HPLC Tg= 10.87 min; '°’F NMR (470 MHz, PBS, pH 7.0, N,) & -70.47
(s); (470 MHz, PBS, pH 7.0, O,) & -70.43 (s); MS (ESI) m/z 948.2 (M+H)").

Compound FC-Cu®*" HPLC Tg= 10.67 min; ’F NMR (470 MHz, PBS, pH 7.0, N) & -70.74
(s); (470 MHz, PBS, pH 7.0, O,) & -70.70 (s); MS (ESI) m/z 859.1 (M+H)").
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Compound FC-Ce®™ HPLC Tr= 10.89 min; '°’F NMR (470 MHz, PBS, pH 7.0, Ny) & -70.77
(s); (470 MHz, PBS, pH 7.0, O,) & -70.72 (s); MS (ESI) m/z 935.2 (M+H)").

Compound FC-Sm*" HPLC Tg= 10.87 min; '°F NMR (470 MHz, PBS, pH 7.0, N) -70.97 (s);
(470 MHz, PBS, pH 7.0, O,) 5 -70.94 (s); MS (ESI) m/z 947.2 (M+H)").

Compound FC-Cd*" HPLC Tg= 10.66 min; °F NMR (470 MHz, PBS, pH 7.0, N,) & -71.12
(s); (470 MHz, PBS, pH 7.0, O,) & -71.08 (s); MS (ESI) m/z 910.3 (M+H)").

Compound FC-Ca*" HPLC Tg= 10.67 min; '°F NMR (470 MHz, PBS, pH 7.0, N,) § -71.12
(s); (470 MHz, PBS, pH 7.0, O,) & -71.08 (s); MS (ESI) m/z 836.4 (M+H)").

Compound FC-La’* HPLC Tg=10.91 min; ’F NMR (470 MHz, PBS, pH 7.0, N,) & -71.13 (s);
(470 MHz, PBS, pH 7.0, O,) & -71.09 (s); MS (ESI) m/z 934.2 (M+H)").

Compound FC-Pb*" HPLC Tg= 10.45 min; '°F NMR (470 MHz, PBS, pH 7.0, N,) & -71.13 (s);
(470 MHz, PBS, pH 7.0, O,) 8 -70.09 (s); MS (ESI) m/z 1004.3 (M+H)").

Compound FC-Y?" HPLC Tg= 10.55 min; '’F NMR (470 MHz, PBS, pH 7.0, N,) & -71.13 (s);
(470 MHz, PBS, pH 7.0, O,) & -71.09 (s); MS (ESI) m/z 884.2 ((M+H)").

Compound FC-Hg*" HPLC Tg= 10.59 min; '°F NMR (470 MHz, PBS, pH 7.0, N,) § -71.15
(s); (470 MHz, PBS, pH 7.0, O,) & -71.10 (s); MS (ESI) m/z 998.2 (M+H)").

Compound FC-Bi** HPLC Tg= 10.65 min; '°F NMR (470 MHz, PBS, pH 7.0, N3) & -71.17 (s);
(470 MHz, PBS, pH 7.0, O,) 8 -71.06 (s); MS (ESI) m/z 1004.2 (M+H)").

* All the HPLC retention times were collected using a FluoroFlash® colmn ( 4.6 mm x 150 mm)
with water and MeOH as eluents, 1 mL/min, from 100% water to 100% methanol in 15 min then

100% methanol for 5 min.
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General Information of NMR experiments:

All the NMR experiments were conducted on Varian INOVA 500 spectrometer equipped with a
'H/"F{"3C/"*N} 5mm Triple resonance PFG probe.

Calibrated 90° pulse was used as the transmitter pulse. The relaxation delay varied according to
the different samples, but larger than 5xT,. Inversion-Recovery' and CPMG (Carr-Purcell-
Meiboom-Gill)* sequences were used to measure the relaxation times T; and T,, respectively.
The parameters of T, and T, measurements are optimized according to the different relaxation
time of these samples. All the '°F chemical shifts were referenced to TFA (a capillary filled with
5% of trifluoroacetic acid in D,O was inserted into the NMR tube) at 6 -76.55 ppm.

1. Vold, R. L.; Waugh, J. S.; Klein, M. P.; Phelps, D. E. J. Chem. Phys. 1968, 48, 3831-
3832.

2. Meiboom, S.; Gill, D. Rev. Sci. Instr. 1958, 29, 688-691
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Table S1. Effects of pH and temperature on the '°F chemical shift (8) and relaxation times (T}
T,) of fluorinated chelates. All measurements were conducted in PBS saturated with N».

&

Parameters  Chelates pH6 pH8  pH7 10°C 35°C 45°C
25°C

5 (ppm) FC-Tb’"  -63.075 -63.105 -63.315 -62.755 -63.690 -64.113
FC-Gd®*  -66.531 -66.022 -66.611 -66.110 -66.687 -66.713
FC-Y¥  -71.126 -71.126 -71.134 -71.114 -71.150 -71.175
FC 71201 -71.201 -71.203 -71.134 -71.287 -71.325

T (ms) FC-Tb*" 73.24 71.67  72.56 65.92 75.81 81.25
FC-Gd** 3.917 4.076  4.235 4.119 4.06 3.973

FC-Y*' 1431 1498 1514 1052 1753 2133
FC 1431 1440 1330 982.3 1315 1380
T>(ms) FC-Tb* 46.58  46.81 41.74 37.0 429 46.0
FC-Gd* 1.071 1.07  1.661 1.41 1.28 1.22
FC-Y*' 1234 1196 783 720.2 1531 1511
FC 789.9  825.6 701 671 7083  618.6

Notes on experimental error estimate in relaxation time determination:

1. T, of FC-Y?" was measured 5 times at pH 6, 25°C to give the experimental error.
1431 £ 5 ms

2. T, of FC-Y’" was measured 10 times at pH 6, 25°C to give the experimental error.
1234 + 34 ms

3. T, of FC-Gd>" was measured 12 times at pH 6, 25°C to give the experimental error.
3.917£0.030 ms

4. T, of FC-Gd** was measured 12 times at pH 6, 25°C to give the experimental error.
1.071 £ 0.030 ms
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Table S2. Effects of BSA and human sera on the '°F chemical shift (8) and relaxation times (T}
& T) of fluorinated chelates. For PBS and 10% BSA in PBS measurements, the solutions were
saturated with N.

PBS
pH7 10% BSA in Human sera
Parameters  Chelates PBS Under N, Under O,
25°C
5 (ppm)  FC-Tb  -63.315 -61.446 -63.218  -63.187
FC-G&’*  -66.611 -65.808 -66.322  -63.309
FC-Y*' -71.134 71.113 71220 -71.170
FC -71.203 -71.238 -71.189  -71.150
T,(ms)  FC-Tb”” 72.56 70.1 79.62 75.1
FC-Gd** 4.235 4518 4.27 4.47
FC-Y*' 1514 1200 1211 796
FC 1330 1111 1247 840
T,(ms)  FC-Tb” 41.74 10.6 11.96 10.9
FC-Gd** 1.661 0.55 0.87 0.62
FC-Y*" 783 139 213.8 189.4

FC 701 100.7 209 214
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"H NMR of compound 3

G: .18-CDCI13

Data Collected on:
inovas00- inovas00
Archive directory:
Jexport/home/2x | iang/vnmrsys /data
Sample directory:
G2-2018-CDC13_2008-10-06
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19
F NMR of compound
wgp  9/E8/U8
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"H NMR of compound 4

Data Collected on:
inovas00- inovas
Archive directory:
/export shome /zx § iang /vnmrsys /data
Sample directory:
1
File: PROTON 51
Pulse Sequence: s2pul
Solvent: COC13
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- . T R - - - - T T
13 12 11 10 9 8 7 6 5 4 3 2 1 =1 =1 ppm
2.00  2.08 300
8 2.00
19
F NMR of compound 4
wap /24708
sample directory: G20z1
Pulse Sequence: szpul
Solvent: cucls
Temp. 25.0 C s 298.1 K
User:  1-i5-87
File: 62021
THOVA-500  *inovaSon" 4
a3
Relax. delay 1.000 sec :
Pulse 66.7 degrees 2
q. tims 2.000 sec N
wiath 33007.1 Wz
15 repetitions
OBSERVE F18, 470.2353330 MHz
DATA PROCESSING
Line broadening 1.6 Hz
FT size 524288
Total time 0 min, 48 sec
|
{
|
T s e e e S s St I e
20 0 -20 -40 -60 -80 -100 -120 -140 -160 ppm

C NMR of compound 4
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Data Collected on:

Archive directory:
saxport /home /zx ) iang /enmrsys sdata
sample airectory:
62021 C13 111108
File: CARBON

Pulse Ssquence: s2pul
c13

Solvent: COI
Temp. 25.0 C s 298.1 K
User: 1-14-87

77.482
77,226
76.974

Relax. delay 1.000 sec

26830 repetitions

OBSERVE C13, 125.6620887 WHz
DECOUPLE H1, 433.7520061 MWWz
Power 39 dB

cont inuous 1y on

WALTZ-16 modulated

UATA PROCESSING

Total time 32 hr, 4 min

s
g2
[ = g
z 7
2z 2
=49 | -
J
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; ' ¢ . ' S L S S A .1 s St ; : oy
2z0 200 180 160 140 120 100 a0 60 a0 20 [} ppm

"H NMR of compound 6

& _es-1h-coe1s

Data Collected on:
inovas00-inovas 00

Archive directory:
/export home/zxjiang/vimrsys /data

sample airectory:
G2025-1H-COC13_2008-11-14

File: PROTON_D1

Pulse Sequenca: szpul

Solvent: CDC13

Temp. 25.0 C / 298.1 K

Relax. delay 2.000 sec

Pulse 45.0 degrees

Acq. time 1.832 sec

Width 7896.0 Hz

8 repetitions
0BSE ML 499.7455056 WHz

Total time 0 min

-4,169

—7.287
6.405

; — — S Beaam e
13 1z 11 10 9 7 6
- ey e
0.91 213507 1178
2.00 5327 7.3 24.51

F NMR of compound 6
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DATA PROCESSTN(
Line broadening 1.6 Hz
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-184.918

T T
=20 -40 -60

\ (2o

Data collected on:
inovas00-inovas oo
archive directory
sespor unn-g“xj\ur‘!/unmsywumu
Sample directo
xilang 2008-11-18
File: CARBON

ulse Sequsnce: szaul
i e
Temp. 25.0 C / 298.1 Kk
User:  1-14-87

Relax. dalay 1.000 sec
Pulse 45.0 degrees

cq. time 1.300 sec

wigth 31103.5 Hz

26648 repetitions
OBSERVE C13, 125.5624250 WHz
DECOUPLE H1, 433.7538751 WHz

167547

3C NMR of compound 6

762
71,347
167

Bz,
7

_82.838

123,038
120711

T T T T T T
-80 =100 =120 =140

_57.287

56.900

56.858

53738
—49.661

T
=160

T
=180

120 100 a0

'H NMR of compound FC

40

ppm
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Guos1a-020

Data Collected on:
inovaSad-inovasoo

Archive directory:
sexport/home /Zxjiang/vnarsys /data

sample dirsctorys
GZO51A-D20_2008-11-04

File: PROTON_D1

Pulse Sequence: sZpul
Solvent: D20

Temp. 25.0 C / 288.1 K

4.800

Relax. delay 2.000 sec
Pulse 45.0 dagrees

892 sec

Hz .
8 rapstitions 2
OBSERVE H1, 499.7507254 MHZ
DATA PROCESSING

FT sizs 32768

Total time 0 min

3.747
3.490

— _ 3.534

IS
F

1
1

4
1
Co
]
~
o
o
Y
w
N

13 12 11 10 3

- T S R
.35 3.08 20.84 0.57
2.00 13.67 1.74

F NMR of compound FC

Data Collected on:
novas00-inovason
Archive directory:
Jexport /home/zx jlang/vamrsys sdata
samplv d1Tectory:

1
Fila: FLUORINE
Pulse Sequence: sZpul
Solvant: d2o

Temp. 5.0 C_/ 298.1 K
user: 1-15-87

22.461

Relax. delay 1.500 sec
Pulse 30.0 rees

Line broadening 1.5 HzZ
FT size 65536
Total time 0 min

=77.000

200 e -20 -a0 -60 -80
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C NMR of compound FC

Data Collected on:
Tnovasen- i novason

Archive directory:
/export/home /2% lang /vnmr sys/data

Sample directory:
G2051-13C-D20

File: G2051-13C-D20_121708

Pulse Sequence: sZpul

Solvent: dZe

Temp. 25.0 C_; 296.1 K
1-ia-87

User: o
Relax. delay 1.000 sec o
Pulse 45.0 degrees =
Acq. Lime 1.300 sec
Widih 314085 Kz
5800 repotitions
OBSERVE CLS, 125.8520857 WHz
DECOUPLE H1. 439.7532304 WHZ
cont inuous 1y on
VALTZ-16_modulated
DATA PROCESSING
Line broadening 3.0 Hz B
FT size 131072 H
Total time 3 hr, 12 min | S
a | g
P |
g | |
- 4 |
H |
‘ |
- | 1
| =2 |
| cn |
% | |
‘ i = 1

128,384
_B2.653
f —B2.413

220 200 180 160 140 120 100 an

Masss pectrum of FC

S#: 18801 IT: 4.82 8T: 0.71 NL: 3.57e+007
100 758.4
50
820.5
399.9
|
| 566.6
| 977.7
510.3 102.6
430.8471.3
607.2
336.0 665.4 896.2 939.5

a 5 ot =
200 350 400 450 500 550 500 650 700 750 800 850 200 950 1000

HPLC of compound FC-Tb*"
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Current Chromatogram(s)

mAU

f

6.509

-y
0 258 5 75
DAD1 C, Sig=210,8 Ref=360,100 (02-08-2009F 4DOTAO00004.0)
mAU

800

600

400

200 8

MAT4
3137
401
4836
5144

0 f
-200 4 Lt

mALl | E
]

CALII00 2/10/2009 11:3N0:2R BM zxiiana

DAD1 A, Sig=254 4 Ref=360,100 {02-09-2000\F 4DOTAD00004 D)
o

|

| 0 25 5 75 .
| DAD1 E, 5ig=280,16 Ref=360,100 (02-09-2008F 4DOTAD00004.D)

|

-9.077

18938

10

- 10.851

10853

125

12821

125

15.307

min

F NMR of compound FC-Tb*"

vatn LU eLLey i
inovasao-inovasoo
archive d :
/axport shom
sample a@irec
FADOTA=Snd=37=PES
Fila: FLUORINE

jlang/vomrsys sdata

Pulse Sequenca: szpul
Solvent: cdcl3
Temp. 25.0 C s Z3&.1 K
user: 1-15-87

Relax. dalay 5.800 sac
Pulse 27.0 degreas

Ac. tims 2.000 sec

Width 75117.4 Hz

Single scan

OBSERVE F19, 470.2306241 WHZ
DATA PROCESSING

Total time 0 min

-63.315

=76.548

L

Pana

e e

0 -10  -z0  -30  -40 50  -60

T
=70

-80

=90

-100

Masss pectrum of FC-Tb**

T
-110

=120

=130

-140

T

ppm
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S#: 1393 IT: 1:98 ST: 1.38 NL: 2.10e+008
100 8254.2
1907.0
50
|
|
1461.9
S, 555 5 1430.°5
2275 490.2  ggo.3 9591 | 1083.0 1241.5 1e77.0 883D
200 400 600 800 1000 1200 1400 1600 1800 2000
3+
HPLC of compound FC-Ho
Current Chromatogram(s)
DADT A, Sig=254,4 Ref=350, 100 (02-09-2008\F4ADOTAGO0007.0) TET
mAU |
8 i |
4 [
i &
5 =
. 8
3 - 2
2- S
a
; a
o A | { F
L 0 25 5 75 10 125 6~ 175 mir|
DADT €, 5ig=210,8 Ref=360,100 (02-03-20091F4DOTA000007 D)
mAU 2
1000 - §
/i :
600
400
8
S far gz g wBY g3z Bml o gEsemcEsd
‘ € ERC 8 s SE[\frfdd W ey; Ceurc e
04 - \ P AL N LIRS BN, SEPL =S =, ad ¥ e = L rona £ B M T
0 25 $ee 75 10 125 15 175 mi
DAD? E, Sig=280,15 Raf=360,700 (02-09-2008F ADGTA0D0007 D) :
mAU 5
s
3
2
12
o = B 5
} I - &
__ o 25 IR R 125 1 18 il
[CAL1100 2/10/2009 11:30:41 AM zxjiang Page 1

F NMR of compound FC-Ho**
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FADOTA-F 62-D20-13F

Archive directory: sexport/home/zxjiangsvomrsys/data ¥ Ml’
Sample directorys FADOTA-CU-13F-020 g
Ple: FL

Pulse Sequence: sZpul "

Solvent: 020

Temp. 25.0 C 7 288.1 K
1-15-87

-500  “inovaSoo®

Relax. delay 4.000 sec
Pulse 45.0 degrees
cq. time 2.000 sac

T SRR

can
OBSERVE 19, 470.2306276 WHz
OATA PROCESSING

Total time 0 min, 6 sec

-63.507

—
A )
] -10 -20 -30 -ap -50 -60 -70 -80 -90 -100 -118 -120 -130 -140 ppm
3+
HPLC of compound FC-Dy
Current Chromatogram(s) !
[ DADT A, Sig=254,4 Ref=360,100 (02-09-2009W4DOTA000041.0) RS . T
| mAU ¢ $
| 5 3
| !
] 1
a4
] = 5
3 | e w |
| | | |
| =2
- — T T
| 125 5 175 m\l
|
|
= 3g° 3B
,. 4 3 @ o € oo
= I N o 1 e e et 31
. . - . . et o ey nicto o T R B o )
0 2 A ] 1| 125 15 175 min
DAD1 E, Sig=280,16 Ref=360,100 (02-08-2008\F4DOTAD00041.0)
mAU - 3 |
|
26- |
2
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05
| A —
ot A - - S | e B -
-5.5'. - - " o -
T - 7 T
0 25 5 75 10 125 15 (RO b min
SAL1100 2/11/2009% 9:14:30 AM zxjiang Page 1 ¢
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"F NMR of compound FC-Dy**

archive directory: /export/homs/zxiiang/vomecys/data |
Sample directory: FADOTA-Cu-19F - |

File: FLUORTNE |

Pulse Sequence: s2pul

Solvent: D20

Temp. 25.0 € s 298.1 K

User:  1-i5-87

INOVA-500° 1inovasno®

Relax. delay 4.000 sec a
Pulse ab 0 Jereet 3
vias 27000 see 1
Width 75117.4 Hz -4
ngle scan o
amafivE “TIY, ara.zseseus muz
SRt pRocE
Line hru-rllmm; 1.5 Hz
FT size 262144
Total time 0 min, 6 sec
g
g
|
|
|
F
] -10 -20 -30  -40 -50 60 -70 -80  -%0  -100 -120 -140 pom
3+
HPLC of compound FC-Er
Current Chromatogram(s)
I DAD1 A, Sig=354 4 Ref=360, 100 (02-06 2008 F4DOTAD00013.0) e |
| omau E |
: 3 !
| 8 . '
| |
| s $ |
©
1
4 2
£ 3 =
2 4 I 5 e [
| i - ] »
] | ) & . '
o1 - i e - g W
| Rt e S L DO o S
N M L EENRS nelol | 10 125 175 min
DAD1 C, Sig=210,8 Ref=360,100 (02-09-2009F4DOTAD00013 O)
mAU |
800 -
600 - ]
] |
400 |
] e | 8
200 pr ~ s glg - 8§
w'| S8 g 33 = 9
1 < L 3 2 \F 1 2
0 ) = S oy RN
W —— . ——— e —
| 0o 5 10 125 175 minf
DADT E Sig=280:16 Asl=360,100 (62-06- 200 4DCTAGO0014.0)
mAU 5
: T
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54
ad
3
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0 Al — e T— —_ 5 o
o 25 5 75 10 125 175 min
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1
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File: FLUDRINE &

Pulse Sequence: $2aul
Solvent: D20
Temp. 25.0 C s 238.1 K
user: 1-15-87
INOVA-500

"F NMR of compound FC-Er**

Relax. delay 4.000 sec 4
Ccq. time 2.000 sec “‘
width 751174 Wz =
A R
e eraatag
ne broadening 1.6 Hz
FT size 262144
i
—— | ——
|
il J
0 =10 -z0 =30 -40 =50 =60 =70 -80 -390 =100 -110 -120 -130 -140 ppm
3+
HPLC of compound FC-Gd
\ 1 K b w7
6 A o = e
Ref=360,100 (02 4DOTAODO001.0) .
3 |
10 - | -
&
76 | 2 5 -
o - = e 3
‘ ~
254 | I I e = S
- i ) N | T S =
s i RO O™ NG i SOt RN i
1] 2 4 8 10 12 14 16 T min
DAD1 €, Sig=210,8 Ref=360,100 (02-03-2009\F4D0OTAC00001.D)
mAL J‘ §
800 g ]&f_'
600 - |
i 1
400 1 ‘
I 3 -
@ w @ [ 4 @
§ e vy ggs 58| g@ssig c W 3= B3
AT f d@e e8]l ddgmx 3 5 wee wE 8
, - . : s =h =
2 5 8 10 12 14 16 18 min
,100 (02-09-2009\F4 DOTAQC0001.0)
10
8- |
6
4
e |
1 |
e | e e M ae g cme
— Tt T T3
a 2 4 3 8 10 12 14 ] 18 min
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F NMR of compound FC-Gd*"

FUIbY SguENLEE Bepul
solvent: D20

Temp. 25.0 C ¢ 2961 K
User: 1-15-87
INOVA-500  "inovasoo

Relax. delay 4.000 sec
Fulse 43.0 degrees
AC. timé 2.000 sec
width 751174 Hz

scan
OBSERVE FL3, d70.230625) WHz
DATA PROCESSING

Line uroadening 1.5 Hz

T siza 262144

Total time 0 min, 6 sec

o TE.SED

z

—1I]l -Z0 -30 40 -50 -60 =70 -80 -90 =100

-110  -120  -130  -140 ppm

Mass spectrum of compound FC-Gd*

S#: 592 IT: 4.40 8T: 1.39 NL: 3.02&+007
100 953.2
50
1903.3
1427.3 i
559.2
274.8 485.9 1052.4 |
228.2 £70.0 864.4 1201.8 | 1512.8  q149g.p 1858.2
o | ) I T I [T
200 400 600 800 19000 1200 1400 1600 1800 2000

HPLC of compound FC-Fe**
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LA I{ -

Current Chromatogram(s)
DAD1 A, 5ig=254.4 Ref=360,100 (02-08-2008\F4DOTA000078.D)

/6,583
9.062
10.94
15,294

! 2 ]
o4 BT, it y

S — — L

SRR R — ——7—

mAU
200

2193
1104

150

| —r — . e —————

] LSRR L el 6 8

DAD1 E, Sig=280,16 Ref=360,100 (UZ-OS-QOGQ\F(DOTADOUDTB_D] g R T T
mAU | o

! ¥
1000 |

800

600

ATAINA 271079000 11.271 .40 W8 ao2r_ o
19 3+
F NMR of compound FC-Fe

Data Collected on:
inovas00-inovasoo

16.950

7488
118.027

18.419
18.981

Archive directory:
sexport shome /2% iangvmesys /data

Sample directory:
EADOTA-Sna-37-PBS

File: FLUORINE

Pulse Sequence: s2pul

Solvent: cdc13

Temp. 25.0 C / 298.1 K

Users  1-i5-87

Relax. dalay 3.000 sec

Acq. time Z.000 sec
Width 75117.4 Hz

—=76.550
=

Single scan
OBSERVE F19, 470.2306273 WHz
DATA PROCESSING

Line broadening 0.5 nz

Total time 0 min

—  -GB.70B

MMWM

L e e e e o e T T T

T T 76 i T T
0 =10 =20 =30 =40 =50 =60 =70 -80 =98 -100 =110 =120 -130

HPLC NMR of compound FC-Yb**

T
=140

ppm
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.
Lurrent Chromatogram(s)

DAD1 A, Sig=254,4 Ref=360,100 (02-09-2008\F4DOTAO000T0D) S o .
mAL @

] :

8
2202

3
N
9.078
11.194
15316

!
0 st — VL i

| ——— T T Y ——

5
!
f
|
|
1

10.471

| g
|| 506
; 7.352
l9.083
9,606
t10.107

| 11700
[
Lu 595

19.371

L2184

|
1
|

e 2207

CAL1100 2/10/2009% 11:30:58 AM zxiiana T

"F NMR of compound FC-Yb**

Sampla directory: 7
FADOTA=Snd=37=PBS —
File: FLUORINE

Pulse Sequence: szpul
Solvent: cdcl3
Temp. 25.0 C_; 298.1 K
User: 1-15-87

Relax. delay 3.000 sec
Pulse 27.0 degrees

acq. time 2.000 sec

widtn 75117 .4 K2

Single scan

OBSERVE F13, 470.2306269 MHz
DATA PROCESSTNG

=26.550

Line broadening 0.5 Hz
FT size 524288
Total time 0 min

—-70.207

v ——

TS e B L T T T T g 5 i
=70 -80 =90 -100 -110 -120 =130 =140 ppm

T T T
] =10 =20 =30 =40 =50 =60

HPLC NMR of compound FC-Ni**
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Current Chromatogram(s)
DADTA, Sig=254,4 Ref=360, 100 (02-08-2008\F 4D0TAC00031.0)

| mAU

800

L kX Rl (SR
o & o o
R 2 23 28 2oimz B
o oom Y] Trrr 8 89 F T Smwrraws o
| = e T T e T
R e - somemumner > e o |
| DADT E, Sig=280,16 Ref=360,100 (02-08-2000F 4DOTADD0031 D) 0 - tE T 15 175 min
mau B
35 z
30 |
25
= 2 |
| —— —
| —]
& 15 175 min
CAL1100 2/10/2009 11:33:24 AM zxiiana
"F NMR of d FC-Ni**
0T compoun -IN1
Archive directory: sexportshomeyzxjiang/vnmrsys data
Sample directory: FADOTA-Cu-19F-D20
File: FLUORINE
Pulse Sequence: s2pul
Solvent: D20
Temp. 25.0 C » 298.1 K
User: 1-15-87
INOVA=500 "inovasSoo"
Relax. delay 4.000 sec -
Pulse 45.0 degrees o
cq. time 2.000 sec
Width 75117.4 Hz g
Single scan [
OBSERVE F19, 970.2306276 MHZ
DATA PROCESSING
Line broadening 1.6 Wz
FT size 26Z144
Total time 0 min, 6 sec
-
-
=
;
—— | - —
|
- SR S S LSS s e T e e L
(] =18 =20 =38 -40 -5 -60 =70 -&0 -390 =100 =110 =120 =130 =140 ppm

HPLC NMR of compound FC-Nd**
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