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1. Supplementary figures
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Supplementary Figure 1. Biophysical characterization of spy molecule 19 by °F NMR and SPR. (a) Measurement of
the transverse relaxation rate (R;) of 19 at 100 uM in absence (blue) and in presence (red) of protein at 1 uM. (b)
Measurement of the Kp of 19 by SPR.

S HO HO

HO N ” Br Br
QO AT s\ ¥ ey
N N N
N CF3 X/& F3C\/§
Spy molecule 6 Spy molecule 11 Spy molecule 19

L

Supplementary Figure 2. Comparison of the assay window of spy molecules 6, 11 and 19 at the same conditions.
Overlay of the main *°F CPMG peak (40 scans) of spy molecules 6, 11 and 19 at 50 pM in absence (blue) or in presence of
VBC 1 uM, highlighting the wider assay window of spy molecule 19. The CPMG delays used for spy molecules 6, 11 and
19 were, respectively, 634, 447 and 345 ms (see section 6 for details regarding the choice of CPMG delay)
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Supplementary Figure 3. Determination of the affinities of VHL binders using spy molecule 6. (a) Structure,
dissociation constant and R contrast of spy molecule 6. The C, was obtained with spy molecule at 50 uM and VBC at 1 puM.
(b) Displacement of spy molecule 6 in presence of different concentrations of five VHL binders (molecules 3, 10, 12, 18 and
22). Data obtained from °F CPMG experiments using a CPMG delay of 634 ms and 40 scans.
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Supplementary Figure 4. Determination of the affinities of VHL binders using spy molecule 11. (a) Structure,
dissociation constant and R contrast of spy molecule 11. The C, was obtained with spy molecule at 50 uM and VBC at 1
HM. (b) Displacement of spy molecule 11 in presence of different concentrations of five VHL binders (molecules 3, 18 and
22). Competitors 10 and 12 were not used in this case because the chemical shifts of their fluorine peaks overlayed with the
spy molecule. Data obtained from *F CPMG experiments using a CPMG delay of 447 ms and 40 scans.
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Supplementary Figure 5. Binders of other sites present in the VBC complex do not displace spy molecule 19. °F
CPMG NMR peak of spy molecule 19 at different conditions: free in solution (blue), in presence of VBC (red) and in
presence of protein and molecules MB756 (green), MB1200 (violet) and MB235 (yellow), binders of other sites present in
VBC previously reported. As these compounds bind to sites not targeted by the spy molecule, no displacement was
observed, showing that the competition experiment is site specific. Experiments were performed with a CPMG delay of 258

ms and 120 scans.



2. Compound synthesis and characterization

All the compounds, reagents and solvents used, aside from the compounds specifically prepared for this work,
were obtained from commercial sources and used without further purification. For compound purification of
intermediates, flash column chromatography was performed using a Teledyne Isco Combiflash Rf or Rf200i,
with RediSep Rf Disposable Columns (Normal phase). Where specified, compounds were purified using a Gilson
Preparative HPLC System equipped with a Waters X-Bridge C18 column (100 mm x 19 mm; 5 pum particle size)
using an eleven minutes gradient (25 mL/min) of: 1) 5% to 95% of acetonitrile : 0.1% formic acid, or 2) 5% to
95% of acetonitrile : 0.1% ammonia.

The NMR characterization was performed either on a Bruker 500 Ultrashield or Bruker Ascend 400
spectrometers. The splitting of the NMR signals are described as follows: singlet (s), doublet (d), triplet (1),
guartet (g), multiplet (m) and combinations in case of multiple signal splitting. Chemical shifts are described as
parts per million (ppm) and coupling constants (J) were calculated in hertz (Hz). The proton (*H) and carbon
(*3C) spectra were referenced as follows: d6-Chloroform — CDCl; (84 = 7.26 ppm / 8¢ = 77.1 ppm) and d5-
Methanol — CD3OD (61 = 3.34 ppm / 8¢ = 49.1 ppm). For compounds where amide rotamers could be observed,
just the signal of the major rotamer was listed.

Reactions were monitored using an Agilent Technologies 1200 series analytical HPLC connected to an
Agilent Technologies 6130 quadrupole LC/MS contaiming an Agilent diode array detector and a Waters XBridge
column (50 mm x 2.1 mm, 3.5 um particle size) for separation of the compounds. Samples were eluted with a 3
minutes gradient of 5% to 95% acetonitrile : 0.1% formic acid.

Abbreviations: ACN (acetonitrile), DCM (dichloromethane), DIPEA (N,N-diisopropylethylamine), DMA
(dimethylacetamide), DMF (N,N-dimethylformamide), EtOAc (ethyl acetate), Et,O (diethyl ether), HATU (1-
[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium  3-oxide hexafluorophosphate), MgSO.
(Magnesium sulphate), MeOH (methanol), THF (Tetrahydrofuran) and TEA (triethylamine).



For describing the synthesis and characterisation of spy molecules and intermediates, compounds were
numbered as shown in the two schemes below. The respective compound numbering in the main text is indicated

where applicable (e.g. compound S3a corresponds to spy molecule 1 in the main text, and so on).
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Scheme 2.1 Synthesis of spy molecules with a trifluoromethyl modification on an aromatic position.
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Scheme 2.2 Synthesis of spy molecules with a trifluoromethyl modification on an aliphatic position.

Compounds Sla, Slc and S8a were purchased from commercial sources and used without further
purification. The spectroscopic characterization and yields for intermediates S7b, S8b and S9b can be found
elsewhere, as these were previously prepared by our group,[? while all the remaining compounds were
synthesized and characterized as described below. For the NMR characterization of compounds S3a-d and S9a-b,

either a chloride or a formate salt was obtained depending on the purification strategy used.



General procedure i. Coupling of aryl bromides with 4-methylthiazole — Synthesis of S1b, S1d and S7b

The aryl bromide (1 equiv.) was dissolved in dimethylacetamide (3 mL per mmol of bromide), followed by the
sequential addition of 4-methythiazole (2 equiv.), potassium acetate (2 equiv.) and palladium (Il) acetate (0.02
equiv.). The reaction was stirred for approximately two hours at 150 °C under nitrogen atmosphere. The mixture
was extracted with brine and dichloromethane. Combined organic phases were concentrated and DMA was
removed in the vacuum pump. The desired product was then purified by flash column chromatography with an

increasing elution of ethyl acetate (0-100%) in heptane.

4-(4-methylthiazol-5-yl)-3-(trifluoromethyl)benzonitrile (S1b):

S
=

NC CF3

Prepared from 0.3163 g (1.3 mmol) of the respective bromide (S1a), resulting in 0.221 g (0.8 mmol, 65%) of the
desired product as a white solid. *H NMR (CDCls, 400 MHz) &: 8.84 (s, 1H); 8.08 (d, J w-n= 1.4 Hz, 1H); 7.89
(dd, J wn= 7.9, 1.4 Hz, 1H); 7.54 (d, J y.n= 7.9 Hz, 1H); 2.25 (s, 3H); **C NMR (CDCl3, 100 MHz) &: 152.75,
152.15, 136.04 (q, 3J ¢+ = 1.7 Hz), 135.06, 134.93, 132.37 (q, 2J c.r = 31.3 Hz), 130.36 (q, 3J c-r = 5.4 Hz),
125.06, 122.56 (g, *J c-r = 274.6 Hz), 117.16, 113.76, 15.72; **F NMR (CDCls, 470 MHz) &: -60.10.

4-(4-methylthiazol-5-yl)-2-(trifluoromethyl)benzonitrile (S1d):

S
=~

NC
CF3

Prepared from 0.8932 g (3.6 mmol) of the respective bromide (S1c), resulting in 0.555 g (2.2 mmol, 61%) of the
desired product as a bright yellow solid. *H NMR (CDCls, 400 MHz): 8.81 (s, 1H); 7.91 (d, J n.n= 8.08 Hz, 1H);
7.86 (d, J v = 1.5 Hz, 1H); 7.76 (dd, J nw = 1.5, 8.08 Hz, 1H); 2.59 (s, 3H); 3C NMR (CDCls, 125 MHz):
152.49, 151.25, 137.69, 135.29, 133.61 (q, 2J c-r = 32.8 Hz), 132.50, 128.96, 127.27 (q, %J cr = 4.5 Hz), 122.28
(9, W c.r = 273.8 Hz), 115.32, 109.14, 16.58; *°F NMR (CDCls, 470 MHz) &: -62.07.

4-(4-methylthiazol-5-yl)benzonitrile (S7b):

SN
=~

NC
Previously prepared and characterized.?



General procedure ii. Reduction of nitriles to amines — Synthesis of S2a-d and S8b

To a stirring solution of the nitrile (1 equiv.) in THF under nitrogen atmosphere, was added a solution of LiAIH4
(1 equiv. from a 1M solution in THF). After an overnight period, the mixture was cooled down in an ice bath and
diluted with diethyl ether. Water was then slowly added (1 pL per mg of LiAlH4 added), followed by the addition
of 15% NaOH (1 pL per mg of LiAlH4 added) and once more water (3 uL per mg of LiAlH4 added). The ice bath
was removed and the mixture. MgSO, was added and after 15 additional minutes stirring the mixture was filtered,
then extracted with HCI solution (pH = 2). The organic phase was discarded and the pH of the aqueous phase was
raised to 12 by adding NaOH 1 M. This solution was extracted three times with DCM and the organic phase was

concentrated and purified (purification strategy specified for each compound).

(4-bromo-3-(trifluoromethyl)phenyl)methanaminium formate (S2a):

)OJ\ Br
) ®ﬁ
H” O H3N CF,

Prepared from 0.264 g (1.06 mmol) of the respective nitrile (S1a), resulting in 0.110 g (0.35 mmol, 35%) of the
desired product as a white solid. Compound obtained as a formate salt after purification in reverse phase HPLC
using a 5 to 95% gradient of formic acid 0.1% and acetonitrile. *H NMR (CD3;OD, 400 MHz) §: 8.55 (Formic
acid), 7.95-7.89 (m, 2H), 7.64-7.60 (m, 1H), 4.19-4.16 (s, 2H); 3C NMR (CDsOD, 100 MHz) &: 170.08 (Formic
acid), 137.05, 136.10, 135.20, 131.73 (q, 2J c.r = 31.2 Hz), 129.66 (q, 3J cr = 5.2 Hz), 124.34 (q, }J c-r = 273.3
Hz), 121.31, 43.57; *°F NMR (CDs0D, 470 MHz) 3: -64.05 (CF3).

(4-(4-methylthiazol-5-yl)-3-(trifluoromethyl)phenyl)methanaminium formate (S2b):

SN

O S
Jo K @

H” O H3N CF4

Prepared from 0.221 g (0.82 mmol) of the respective nitrile (S1b), resulting in 0.092 g (0.29 mmol, 36%) of the
desired product as a yellow solid. Compound obtained as a formate salt after purification in reverse phase HPLC
using a 5 to 95% gradient of formic acid 0.1% and acetonitrile. *H NMR (CD3;OD, 500 MHz) &: 9.04 (s, 1H),
8.55 (Formic acid), 8.02-7.99 (s, 1H), 7.82-7.79 (d, J v.x = 7.9 Hz, 1H), 7.58-7.55 (d, J v.x = 7.9 Hz, 1H), 4.26 (s,
2H), 2.22 (s, 3H); *F NMR (CD;0D, 470 MHz) &: -62.36 (CFs3).

(4-bromo-2-(trifluoromethyl)phenyl)methanaminium formate (S2c):
o Br
© @
HJ\O HSNU\/©/
CF;
Prepared from 0.523 g (2.09 mmol) of the respective nitrile (S1c), resulting in 0.195 g (0.65 mmol, 31%) of the

desired product as a white solid. Compound obtained as a formate salt after purification in reverse phase HPLC



using a 5 to 95% gradient of formic acid 0.1% and acetonitrile. *H NMR (CDsOD, 500 MHz) &: 8.52 (Formic
acid), 7.98-7.97 (d, J v = 1.6 Hz, 1H), 7.95-7.92 (dd, J 4.+ = 1.6, 8.3 Hz, 1H), 7.65-7.62 (d, J v.n = 8.3 Hz, 1H),
4.24 (s, 2H); 1*C NMR (CDs0D, 125 MHz) §: 169.65 (Formic acid), 137.32, 133.94, 133.75, 131.55 (q, 2J c+ =
31.2), 130.71 (9, 3J c£ = 5.8), 124.76 (q, 1J c.r = 273.62), 124.04, 40.71 (9, *J cr = 2.68); °F NMR (CDs0D, 470
MHz) 3: -61.08 (CFs).

(4-(4-methylthiazol-5-yl)-2-(trifluoromethyl)phenyl)methanamine (S2d):

N
H,N

CF3
Prepared from 0.398 g (1.49 mmol) of the respective nitrile (S1d), resulting in 0.157 g (0.49 mmol, 33%) of the
desired product as a yellow solid. Compound obtained as a free amine after purification in reverse phase HPLC
using a 5 to 95% gradient of ammonia 0.1% and acetonitrile. *H NMR (CDsOD, 500 MHz) &: 8.96 (s, 1H), 7.84-
7.76 (m, 3H), 4.05 (s, 2H), 2.53 (s, 3H); *C NMR (CD3;0D, 100 MHz) &: 153.72, 150.26, 142.43, 134.38, 132.24,
131.86, 131.77, 129.35 (g, 2 c¢ = 30.2 Hz), 127.50 (q, *J cr = 5.8 Hz), 125.81 (q, 1J cr = 273.7 Hz), 42.83,
15.87; °F NMR (CD3;0D, 470 MHz) &: -59.67 (CFs).

(4-(4-methylthiazol-5-yl)phenyl)methanamine (S8b):

S

N
HoN

Previously prepared and characterized.?!

General procedure iii. Amide coupling with Boc-L-hydroxyproline and deprotection — Synthesis of S3a-d
and S9a-b

To a solution of amine (1 equiv.) in DMF, Boc-L-hydroxyproline (1 equiv.) was added and the mixture was

stirred at room temperature. DIPEA (2 equiv.) was added dropwise and the mixture was stirred for 5 minutes at
room temperature. HATU (1.1 equiv.) was added and the mixture was stirred at room temperature for 30-90
minutes (LCMS monitoring). Water was added and the mixture was extracted with ethyl acetate. The combined
organic phases were washed with brine, dried over MgSO. and evaporated under reduced pressure to give the
corresponding crude, which was purified by flash column chromatography with an increasing gradient of DCM
and 20% MeOH in DCM to yield the desired product. The Boc protected compound was dissolved in DCM,
followed by the dropwise addition of a 4M HCI solution in dioxane (at least 3 equiv.). Often an insoluble
precipitate starts to be formed. A few drops of MeOH were added to make the solution homogeneous, being kept
stirring for approximately one hour. The DCM and the HCI were removed by flushing nitrogen into the solution
and residual solvents were evaporated under reduced pressure. To remove traces of impurities, compounds S3a,
S3b, S3d and S9a were furtherly purified by preparative HPLC, being obtained as a formate salt, while the

remaining compounds were obtained as a chloride salt.



(2S,4R)-2-((4-bromo-3-(trifluoromethyl)benzyl)carbamoyl)-4-hydroxypyrrolidin-1-ium formate (S3a - spy
molecule 1):
HO
~ H Br
@
@(Nj\rN CF;
oHz2 o
A

H™0

Prepared from 198 mg (0.78 mmol) of amine S2a, resulting in 248 mg (0.60 mmol, 78%) of the desired product
as a white solid. Compound obtained as a formate salt after purification in reverse phase HPLC using a 5 to 95%
gradient of formic acid 0.1% and acetonitrile. HRMS (ESI) [M+H]* (m/z): Calculated for CisH14BrFs;N2O:
367.0264; Observed: 367.0299; *H NMR (CDsOD, 400 MHz) &: 8.50 (Formic acid), 7.80 (d, J n-n= 8.2 Hz, 1H),
7.74 (d, J = 1.7 Hz, 1H), 7.49 (dd, J v.u= 1.7, 8.2 Hz, 1H), 4.58 (m, 1H), 4.49 (s, 2H), 4.42 (dd, J v.n= 7.6,
10.3 Hz, 1H), 3.38 (dd, J v.x= 3.7, 12.1 Hz, 1H), 3.26 (d, J v.v = 12.1 Hz, 1H), 2.44 (ddd, J v.u= 1.5, 7.6, 13.4 Hz,
1H), 2.04 (ddd, J n.n= 4.2, 10.3, 13.4 Hz, 1H); **C NMR (CD3;0D, 100 MHz) §: 171.98, 170.29 (Formic acid),
140.99, 137.34, 134.74, 131.96 (q, 2J cr = 31.3 Hz), 129.06 (q, 3J cr = 5.6 Hz), 125.25 (q, J c.r = 273.3 Hz),

120.22, 72.47, 60.96, 56.09, 44.19, 40.96; *°F NMR (CDsOD, 470 MHz) &: -64.01.

(2S,4R)-2-((4-(4-methylthiazol-5-yl)-3-(trifluoromethyl)benzyl)carbamoyl)-4-hydroxypyrrolidin-1-ium
formate (S3b - spy molecule 5):

SN
HQ’ mN
H
@
N
@?\f CFs
0'2 0O
H/J%O

Prepared from 179 mg (0.56 mmol) of amine S2b, resulting in 203 mg (0.47 mmol, 84%) of the desired product
as a white solid. Compound obtained as a formate salt after purification in reverse phase HPLC using a 5 to 95%
gradient of formic acid 0.1% and acetonitrile. MS [M+H]* (m/z): 386.1; *H NMR (CDsOD, 400 MHz) &: 9.02 (s,
1H), 8.51 (Formic acid), 7.81 (s, 1H), 7.66 (d, J 1.+= 7.9 Hz, 1H), 7.46 (d, J n.n= 7.9 Hz, 1H), 4.58 (s, 2H), 4.55
(m, 1H), 4.35(dd, J v = 7.7, 9.9 Hz, 1H), 3.30 (m, 1H), 3.20 (dt, J h.n= 1.4, 12.0 Hz, 1H), 2.41 (ddt, J 4= 1.5,
7.6, 13.3 Hz, 1H), 2.20 (s, 3H), 2.03 (ddd, J .= 4.3, 9.9, 13.4 Hz, 1H); *C NMR (CD3;0D, 100 MHz) &: 172.51,
169.65 (Formic acid), 154.51, 152.18, 142.12, 135.37, 132.41, 131.77 (q, 2J ¢+ = 30.1 Hz), 130.17, 128.59,
126.72 (q, 3J cr = 5.6 Hz), 125.19 (q, X cr = 273.7 Hz), 72.11, 60.40, 55.55, 43.62, 40.41, 15.33; F NMR
(CDs0D, 470 MHz) 6: -59.37.

(2S,4R)-2-((4-bromo-2-(trifluoromethyl)benzyl)carbamoyl)-4-hydroxypyrrolidin-1-ium chloride (S3c - spy

molecule 9):

10
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Prepared from 11 mg (0.043 mmol) of amine S2c, resulting in 14 mg (0.035 mmol, 80%) of the desired product
as a white solid. HRMS (ESI) [M+H]* (m/z): Calculated for C13H14BrFsN-O,: 367.0264; Observed: 367.0280; ‘H
NMR (CD:0D, 500 MHz) &: 7.88-7.85 (d, J wn = 1.8 Hz, 1H), 7.82-7.79 (dd, J .+ = 1.8, 8.4 Hz, 1H), 7.47-
7.44(d, J wn = 8.4 Hz, 1H), 4.61-4.53 (m, 2H), 4.41-4.38 (m, 1H), 4.00-3.76 (t, J n.n = 8.3 Hz, 1H), 3.06-3.01 (dd,
J hn = 4.0, 12.0 Hz, 1H), 2.96-2.91 (dt, J -« = 1.8, 12.0 Hz, 1H), 2.23-2.17 (ddt, J 4.+ = 1.8, 8.0, 13.4 Hz, 1H),
1.91-1.85 (ddd, J v+ = 5.0, 8.7, 13.4 Hz, 1H); 3C NMR (CD3s0OD, 125 MHz) é: 177.58, 137.72, 136.72, 132.33,
130.63 (g, 2J c.r = 31.5 Hz), 130.09 (q, ®J c.r = 5.8 Hz) , 125.02 (q, J c-r = 273.6 Hz), 122.07, 73.67, 60.82, 56.15,
40.99, 40.19 (q, *J c.r = 2.9 Hz) ; 2°F NMR (CD3OD, 470 MHz) &: -61.86 (CFs).

(2S,4R)-2-((4-(4-methylthiazol-5-yI)-2-(trifluoromethyl)benzyl)carbamoyl)-4-hydroxypyrrolidin-1-ium
chloride (S3d - spy molecule 13):

S
HQ N
/(%/H
o
oM o CF,
H”go

Prepared from 164 mg (0.60 mmol) of amine S2d, resulting in 239 mg (0.55 mmol, 92%) of the desired product
as a white solid. Compound obtained as a formate salt after purification in reverse phase HPLC using a 5 to 95%
gradient of formic acid 0.1% and acetonitrile. HRMS (ESI) [M+H]* (m/z): Calculated for Ci7H1sF3N3O.S:
386.1145; Observed: 386.1168; *H NMR (CDsOD, 500 MHz) §: 8.98 (s, 1H), 8.55 (Formic acid), 7.80 (s, 1H),
7.77 (dd, J hn= 1.4, 8.1 Hz, 1H), 7.66 (d, J hn= 8.1 Hz, 1H), 4.69 (m, 2H), 4.48 (m, 1H), 4.18 (t, J un = 8.7
Hz, 1H), 3.18 (dd, J w-n = 3.5, 11.7 Hz, 1H), 3.07 (d, J n-n = 12.1 Hz, 1H), 2.53 (s, 3H), 2.32 (ddt, J hn= 1.6, 7.8,
13.5 Hz, 1H), 1.98 (ddd, J n.n= 4.7, 9.3, 13.5 Hz, 1H); 3C NMR (CDs0D, 125 MHz) &: 174.57, 170.18 (Formic
acid), 153.88, 150.39, 138.01, 134.30, 132.82, 131.65, 131.37, 129.60 (q, 2J ¢+ = 30.9 Hz), 127.78 (q, 3J c.r = 5.9
Hz), 125.64 (q, Y c.r = 273.4 Hz), 72.77, 60.56, 55.82, 40.64, 15.87; 1*F NMR (CDs0OD, 470 MHz) &: -60.11.

(2S,4R)-2-((4-bromobenzyl)carbamoyl)-4-hydroxypyrrolidin-1-ium chloride (S9a):
HO
P H Br
@
@{Nj\(N
oM o
A

o
Prepared from 182 mg (1.00 mmol) of amine S8a, resulting in 294 mg (0.47 mmol, 84%) of the desired product

H
as a white solid. Compound obtained as a formate salt after purification in reverse phase HPLC using a 5 to 95%

gradient of formic acid 0.1% and acetonitrile. *H NMR (CDsOD, 500 MHz) &: 7.51-7.47 (m, 2H), 7.26-7.23 (m,
2H), 4.52-4.49 (m, 1H), 4.41-4.38 (s, 2H), 4.27-4.23 (dd, J 1.1 = 7.9, 9.4 Hz, 1H), 3.27-3.23 (dd, J -1 = 3.8, 12.1
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Hz, 1H), 3.16-3.13 (m, 1H), 2.37-2.32 (m, 1H), 2.01-1.95 (ddd, J ux= 4.5, 9.6, 13.5 Hz, 1H); *C NMR (CDsOD,
100 MHz) &: 173.09, 170.38 (Formic acid), 139.11, 132.76, 130.63, 122.13, 72.35, 60.39, 55.57, 43.57, 40.50.

(2S,4R)-4-hydroxy-2-((4-(4-methylthiazol-5-yl)benzyl)carbamoyl)pyrrolidin-1-ium chloride (S9b):
HQ S\/\\N
PSR
O(NjW(N
cif2 ¢

Previously prepared and characterized./?!

General procedure iv. Amine acetylation — Synthesis of S4a-d and S6a-d

The amine (1 equiv.) was dissolved in DMF, followed by the addition of triethylamine (2.0 equiv.) and 1-
acetylimidazole (1.0 equiv.). The mixture was kept stirring overnight, followed by extraction with ethyl acetate
and brine. Combined organic phases were dried with MgSOa, concentrated and purified in the acidic Gilson
HPLC system, yielding the desired product.

(2S,4R)-1-acetyl-N-(4-bromo-3-(trifluoromethyl)benzyl)-4-hydroxypyrrolidine-2-carboxamide (S4a - spy
molecule 2):

Prepared from 50.3 mg (0.125 mmol) of hydrochloride salt of amine S3a, resulting in 47.7 mg (0.117 mmol,
93%) of the desired product as a white solid. HRMS (ESI) [M+H]" (m/z): Calculated for CisH17BrFsN2Os:
409.0369; Observed: 409.0387; *H NMR (CD3s0D, 400 MHz) &: 7.79 (d, J n.n= 8.3 Hz, 1H), 7.73 (d, J h-n=1.6
Hz, 1H), 7.49 (dd, J n.n= 1.6, 8.3 Hz, 1H), 4.48 (m, 4H), 3.80 (dd, J wn= 4.2, 11.0 Hz, 1H), 3.58 (dd, J 1.u= 1.8,
11.0 Hz, 1H), 2.27 (dddd, J .= 1.6, 3.0, 8.0, 13.1 Hz, 1H), 2.12 (s, 3H), 2.07 (ddd, J v.x= 4.6, 8.3, 13.1 Hz,
1H); 3C NMR (CDsOD, 100 MHz) &: 175.88, 173.49, 141.40, 137.19, 134.38, 131.77 (q, 4 cr = 31.3 H2),
128.72 (g, 3 cr = 5.5 Hz), 125.32 (q, 1J cr = 273.1 Hz), 119.77, 71.70, 61.21, 58.21, 43.87, 40.35, 23.18; 9F
NMR (CDsOD, 470 MHz) &: -63.86 (CFs).

(2S,4R)-1-acetyl-4-hydroxy-N-(4-(4-methylthiazol-5-yl)-3-(trifluoromethyl)benzyl)pyrrolidine-2-

carboxamide (S4b - spy molecule 6):

SI\
HO N
N
/Z CF;
o ©

Prepared from 26 mg (0.060 mmol) of formate salt of amine S3b, resulting in 20 mg (0.047 mmol, 78%) of the
desired product as a white solid. HRMS (ESI) [M+H]* (m/z): Calculated for CigH20F3N3OsS: 428.1250;
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Observed: 428.1272; *H NMR (CDsOD, 500 MHz) &: 9.04-9.02 (s, 1H), 7.83-7.81 (s, 1H), 7.74-7.66 (d, J .n =
7.9 Hz, 1H), 7.49-7.44 (d, J yn= 7.9 Hz, 1H), 4.66-4.44 (m, 4H), 3.83-3.79 (dd, J v = 4.3, 11.1 Hz, 1H), 3.61-
3.57 (dd, J wn= 1.7, 11.1 Hz, 1H), 2.48-2.27 (m, 1H), 2.22-2.20 (s, 3H), 2.20-2.07 (m, 1H), 2.14-1.96 (s, 3H);
13C NMR (CD3sOD, 125 MHz) §: 175.20, 172.75, 154.45, 152.11, 142.44, 135.25, 132.04, 131.57 (q, 2J c.r = 29.8
Hz), 129.70 (q, ®J ¢ = 1.9 Hz), 128.81, 126.42 (q, ®J ¢+ = 5.3 Hz), 125.25 (q, J cr = 273.1 Hz), 70.96, 60.48,
57.48, 43.39, 39.63, 22.44, 15.34; *F NMR (CD;0D, 470 MHz) &: -60.75 (CFs).

(2S,4R)-1-acetyl-N-(4-bromo-2-(trifluoromethyl)benzyl)-4-hydroxypyrrolidine-2-carboxamide (S4c - spy
molecule 10):
HO

P Br
4 © CF,
Prepared from 29 mg (0.072 mmol) of amine S3c, resulting in 22 mg (0.054 mmol, 75%) of the desired product
as a white solid. HRMS (ESI) [M+H]* (m/z): Calculated for C15H16BrFsN2O3: 409.0369; Observed: 409.0377; *H
NMR (CDsOD, 500 MHz) &: 7.89-7.80 (m, 2H), 7.66-7.47 (d, J w-n= 8.4 Hz, 1H), 4.66-4.43 (m, 4H), 3.83-3.79
(dd, J w-v=4.1, 11.0 Hz, 1H), 3.61-3.57 (dd, J y-n=1.7, 11.1 Hz, 1H), 2.45-2.26 (dddd, J v.n= 1.7, 2.8, 7.8, 13.2
Hz, 1H), 2.21-2.07 (ddd, J w.n = 4.6, 8.5, 13.2 Hz, 1H), 2.15-1.97 (s, 3H); C NMR (CD;OD, 125 MHz) 3:
175.33, 172.81, 137.72, 136.75, 132.12, 130.26 (q, 2J c.r = 31.3 Hz), 129.81 (q, 3J c¢ = 6.1 Hz), 125.05 (q, J c-¢
= 273.5 Hz), 121.81, 70.98, 60.49, 57.52, 40.29 (q, *J cr = 3.4 Hz), 39.57, 22.44; *°F NMR (CD30D, 470 MHz)

8: -62.14 (CFs).

(2S,4R)-1-acetyl-4-hydroxy-N-(4-(4-methylthiazol-5-yl)-2-(trifluoromethyl)benzyl)pyrrolidine-2-
carboxamide (S4d - spy molecule 14):

) N
H
N N
/&o CF,

Prepared from 39 mg (0.090 mmol) of amine S3d, resulting in 28 mg (0.066 mmol, 72%) of the desired product
as a white solid. HRMS (ESI) [M+H]* (m/z): Calculated for Ci9H20F3N303S: 428.1250; Observed: 428.1265; H
NMR (CD3;0D, 500 MHz) &: 8.98 (s, 1H), 7.86-7.76 (m, 3H), 4.75-4.51 (m, 4H), 3.84-3.80 (dd, J w-v=4.2, 11.1
Hz, 1H), 3.63-3.56 (dt, J n.v= 1.7, 11.1 Hz, 1H), 2.53 (s, 3H), 2.47-2.27 (dddd, J n.u= 1.6, 2.9, 7.9, 13.2 Hz, 1H),
2.24-2.10 (m, 1H), 2.15-2.00 (s, 3H); 3C NMR (CD30OD, 125 MHz) &: 175.35, 172.81, 153.75, 150.23, 138.38,
134.32, 132.30, 131.83, 130.80, 129.08 (q, 2J c-r = 30.9 Hz), 127.43 (q, 3J c.r = 5.9 Hz), 125.70 (q, J c.r = 273.6
Hz), 70.98, 60.52, 57.53, 40.50 (q, *J ¢ = 3.2 Hz), 39.61, 22.47, 15.90; **F NMR (CDs0D, 470 MHz) &: -60.45
(CFs).

(2S,4R)-1-((S)-2-acetamido-3,3-dimethylbutanoyl)-N-(4-bromo-3-(trifluoromethyl)benzyl)-4-

hydroxypyrrolidine-2-carboxamide (S6a - spy molecule 4):

13



?,NH

Overall yield of 93% (90 mg, 0.17 mmol), starting from amine S3a (77 mg, 0.18 mmol). Yield includes also step
(vi). HRMS (ESI) [M+H]* (m/z): Calculated for CigH20F3sN3OsS: 428.1250; Observed: 428.1265; *H NMR
(CDs0OD, 500 MHz) &: 7.82-7.58 (m, 3H), 4.63 (s, 1H), 4.60-4.45 (m, 3H), 4.34 (d, J v.x = 15.5 Hz, 1H), 3.92 (d,
J 1 = 11.0 Hz, 1H), 3.81 (dd, J n-n = 3.8, 11.0 Hz, 1H), 2.42-2.19 (m, 1H), 2.16-1.99 (m, 4H), 1.04 (s, 9H); °C
NMR (CDsOD, 125 MHz) §: 174.75, 173.22, 172.39, 140.68, 136.32, 133.85, 131.02 (q, %J c-r = 30.9 Hz), 128.15
(9, ®J cr = 5.4 Hz), 124.56 (q, 1J c¢r = 272.5 Hz), 119.03, 71.17, 60.83, 59.25, 58.06, 43.21, 39.00, 36.53, 27.03,
22.39; F NMR (CD30D, 470 MHz) 6: -62.30 (CF3).

(2S,4R)-1-((S)-2-acetamido-3,3-dimethylbutanoyl)-4-hydroxy-N-(4-(4-methylthiazol-5-yl)-3-
(trifluoromethyl)benzyl)pyrrolidine-2-carboxamide (S6b - spy molecule 8):

S
HO N
@\(H
N CF,4
o) o ©

TNH

Overall yield of 84% (66 mg, 0.12 mmol), starting from amine S3b (63 mg, 0.15 mmol). Yield includes also step
(vi). HRMS (ESI) [M+H]* (m/z): Calculated for CysHsiFsN4OsS: 541.2091; Observed: 541.2105; 'H NMR
(CDs0OD, 500 MHz) &: 9.03 (s, 1H), 7.87-7.84 (s, 1H), 7.78-7.69 (d, J v-n = 7.9 Hz, 1H), 7.48-7.40 (d, J v = 7.9
Hz, 1H), 4.82-4.43 (m, 5H), 3.96-3.92 (d, J v+ = 11.0 Hz, 1H), 3.85-3.81 (dd, J 1.1 = 3.9, 11.0 Hz, 1H), 2.42-2.23
(m, 1H), 2.23-2.19 (s, 3H), 2.18-2.06 (ddd, J n.n = 4.5, 9.2, 13.1 Hz, 1H), 2.05-1.99 (s, 3H), 1.08-1.02 (s, 9H); *C
NMR (CDsOD, 125 MHz) &: 174.83, 173.22, 172.39, 154.46, 152.09, 142.49, 135.13, 132.28, 131.57 (9, ?J c.r =
29.7 Hz), 129.69 (q, *J cr = 1.9 Hz), 128.81, 126.59 (q, 3J cr = 5.3 Hz), 125.24 (q, J cr = 273.3 Hz), 71.19,
60.87, 59.26, 58.08, 43.51, 39.05, 36.54, 27.06, 22.39, 15.35; °F NMR (CD3;0D, 470 MHz) 3: -60.65 (CF3).

(2S,4R)-1-((S)-2-acetamido-3,3-dimethylbutanoyl)-N-(4-bromo-3-(trifluoromethyl)benzyl)-4-
hydroxypyrrolidine-2-carboxamide (S6¢ - spy molecule 12):
HO
~ Br
H
Lot ;
o] CFs

07,NH °
Prepared from 17 mg (0.042 mmol) of amine S3c, resulting in 18 mg (0.034 mmol, 82%) of the desired product
as a white solid. Yield includes also step (vi). HRMS (ESI) [M+H]* (m/z): C21H27BrFsNsO4: 522.1210; Observed:
522.1180; 'H NMR (CDsOD, 500 MHz) &: 7.87-7.83 (d, J wwx = 1.1 Hz, 1H), 7.77-7.72 (m, 2H), 4.64 (s, 1H),
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4.71-4.41 (m, 4H), 3.96-3.93 (d, J prs = 11.1 Hz, 1H), 3.84-3.80 (dd, J s = 3.9, 11.1 Hz, 1H), 2.39-2.22 (m, 1H),
2.14-2.07 (ddd, J wy = 4.4, 9.4, 13.1 Hz, 1H), 2.05-2.00 (s, 3H), 1.09-1.02 (s, 9H); *C NMR (CDsOD, 125 MHz)
8: 175.02, 173.24, 172.47, 137.74, 136.54, 132.45, 130.32 (q, 2J c.r = 31.3 Hz), 129.80 (q, 3J cr = 6.1 Hz), 125.05
(@, 4 cr = 273.7 Hz), 121.79, 71.23, 60.90, 59.30, 58.11, 40.40 (q, *J ¢ = 3.3 Hz), 38.94, 36.58, 27.04, 22.39;
19F NMR (CD:0D, 470 MHz) &: -62.12 (CFs).

(2S,4R)-1-((S)-2-acetamido-3,3-dimethylbutanoyl)-4-hydroxy-N-(4-(4-methylthiazol-5-yl)-3-
(trifluoromethyl)benzyl)pyrrolidine-2-carboxamide (S6d - spy molecule 16):

HO S\/\\ N
Oﬁ;&o o) CFs
Prepared from 53 mg (0.123 mmol) of amine S3d, resulting in 51 mg (0.094 mmol, 77%) of the desired product
as a white solid. Yield includes also step (vi). HRMS (ESI) [M+H]* (m/z): C2sH31F3N4O4S: 541.2091; Observed:
541.2091; *H NMR (CDsOD, 500 MHz) &: 8.98 (s, 1H), 7.97-7.93 (d, J u-n = 8.1 Hz, 1H), 7.80-7.76 (d, J s =
1.3 Hz, 1H), 7.76-7.69 (dd, J wn = 1.3, 8.1 Hz, 1H), 4.81-4.75 (d, J v.v = 16.2 Hz, 1H), 4.67-4.51 (m, 4H), 3.97-
3.93 (d, J v = 11.0 Hz, 1H), 3.86-3.81 (dd, J 1-nw = 3.9, 11.0 Hz, 1H), 2.54-2.51 (s, 3H), 2.31-2.24 (m, 1H), 2.17-
2.10 (ddd, J p.n = 4.5, 9.2, 13.1 Hz, 1H), 2.06-2.02 (s, 3H), 1.09-1.03 (s, 9H); **C NMR (CD30D, 125 MHz) &:
175.06, 173.25, 172.49, 153.78, 150.21, 138.42, 134.11, 132.30, 131.83, 131.14, 129.17 (q, 2J c-r = 30.9 Hz),
127.47 (g, 3J cr = 5.9 Hz), 125.70 (g, N c.r = 273.4 Hz), 71.25, 60.93, 59.33, 58.13, 40.64 (g, *J c.r = 3.3 H2),
38.97, 36.61, 27.06, 22.39, 15.89; °F NMR (CD3s0D, 470 MHz) &: -61.96.

General procedure v. Amide coupling with 3,3-dimethylbutyric acid — Synthesis of S5a-d

To a solution of amine (1 equiv.) in DMF, 3,3-dimethylbutyric acid (1 equiv.) was added and the mixture was
stirred at room temperature. DIPEA (2 equiv.) was added dropwise and the mixture was stirred for 5 minutes at
room temperature. HATU (1.1 equiv.) was added and the mixture was stirred at room temperature for 60 minutes
(LCMS monitoring). Water was added and the mixture was extracted with ethyl acetate. The combined organic
phases were washed with brine, dried over MgSO, and evaporated under reduced pressure to give the

corresponding crude, which was purified in the acidic Gilson preparative HPLC.

(2S,4R)-N-(4-bromo-3-(trifluoromethyl)benzyl)-1-(3,3-dimethylbutanoyl)-4-hydroxypyrrolidine-2-
carboxamide (S5a - spy molecule 3):
HO’» Br
1L
>4/(Zj\f " o
o ©
Prepared from 50.6 mg (0.125 mmol) of hydrochloride salt of the amine S3a resulting in 49.8 mg (0.107 mmol,

86%) of the desired product as a white solid. HRMS (ESI) [M+H]" (m/z): Calculated for CigH2:BrFsN>Os:
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465.0995; Observed: 465.1013; 'H NMR (CD;0D, 400 MHz) §: 7.82-7.75 (d, J y.n = 8.2 Hz, 1H), 7.76-7.73 (m,
1H), 7.56-7.47 (dd, J n = 1.6, 8.2 Hz, 1H), 4.58-4.36 (M, 4H), 3.80-3.75 (dd, J ysi = 4.1, 11.0 Hz, 1H), 3.74-
3.63 (dt, J w.n = 1.7, 11.0 Hz, 1H), 2.37-1.81 (m, 4H), 1.10-0.97 (s, 9H); *C NMR (CD3;OD, 100 MHz) &: 175.29,
173.80, 140.67, 136.36, 133.75, 131.03 (g, 2J c-r = 31.8 Hz), 128.08 (q, 3J c.r = 5.5 Hz), 124.56 (q, 1J c.r = 272.7
Hz), 119.01, 71.10, 60.54, 57.82, 47.76, 43.17, 39.24, 32.74, 30.47; *F NMR (CDsOD, 470 MHz) &: -63.81
(CF3).

(2S,4R)-1-(3,3-dimethylbutanoyl)-4-hydroxy-N-(4-(4-methylthiazol-5-yI)-3-
(trifluoromethyl)benzyl)pyrrolidine-2-carboxamide (S5b - spy molecule 7):
HO S

Prepared with 0.023 g (0.053 mmol) of amine S3b, resulting in 0.020 mg (0.042 mmol, 80%) of product as a
white solid. HRMS (ESI) [M+H]* (m/z): Calculated for C2sH2sF3N3O3S: 484.1876; Observed: 484.1891; *H NMR
(CDsOD, 500 MHz) 6: 9.04-9.02 (s, 1H), 7.87-7.84 (m, 1H), 7.75-7.68 (m, 1H), 7.48-7.41 (d, J - = 7.8 Hz, 1H),
4.65-4.43 (m, 4H), 3.82-3.78 (dd, J w-n = 4.2, 11.1 Hz, 1H), 3.75-3.65 (dt, J u.n = 2.0, 11.1 Hz, 1H), 2.38-2.24 (m,
3H), 2.22-2.20 (s, 3H), 2.19-2.06 (ddd, J n-+ = 4.4, 8.4, 13.3 Hz, 1H), 1.10-0.97 (s, 9H); **C NMR (CDs0D, 125
MHz) &: 175.37, 173.82, 154.44, 152.09, 142.49, 135.18, 132.21, 131.59 (q, 2J c-r = 30.5 Hz), 129.69 (q, 3J c.r =
1.9 Hz), 128.83, 126.55 (q, 3J c.r = 5.5 Hz), 125.25 (q, *J c.r = 273.1 Hz), 71.13, 60.58, 57.85, 47.77, 43.65, 39.28,
32.77, 30.48, 15.89; °F NMR (CD30D, 470 MHz) §: -60.68 (CFs).

(2S,4R)-N-(4-bromo-2-(trifluoromethyl)benzyl)-1-(3,3-dimethylbutanoyl)-4-hydroxypyrrolidine-2-
carboxamide (S5c - spy molecule 11):

HO’- Br

o © CF3

Prepared from 17 mg (0.042 mmol) of amine S3c, resulting in 15 mg (0.032 mmol, 76%) of the desired product
as a white solid. HRMS (ESI) [M+H]* (m/z): Calculated for C1oH24BrFsN,Os: 465.0995; Observed: 465.0997; *H
NMR (CDsOD, 500 MHz) &: 7.90-7.83 (d, J 1.n = 1.8 Hz, 1H), 7.83-7.60 (dd, J n.n = 1.8, 8.3 Hz, 1H), 7.72-7.50
(d, J w-n = 8.3 Hz, 1H), 4.66-4.42 (m, 4H), 3.81-3.77 (dd, J w+ = 4.1, 11.1 Hz, 1H), 3.74-3.66 (dd, J w-+ = 1.9,
11.1 Hz, 1H), 2.40-2.16 (m, 3H), 2.14-2.07 (ddd, J .+ = 4.6, 8.5, 13.2 Hz, 1H), 1.12-1.02 (s, 9H); 3C NMR
(CD;0OD, 125 MHz) &: 175.51, 173.92, 137.74 (q, 3J c.r = 1.2 Hz), 136.65, 132.32, 130.32 (q, 2J cr = 31.3 Hz),
129.80 (q, 3J c.r = 6.1 Hz), 125.05 (q, 1J c.r = 273.8 Hz), 121.79, 71.14, 60.58, 57.91, 47.82, 40.36 (¢, *J cr = 3.3
Hz), 39.21, 32.87, 30.50; *F NMR (CD30D, 470 MHz) §: -62.11 (CFs).
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(2S,4R)-1-(3,3-dimethylbutanoyl)-4-hydroxy-N-(4-(4-methylthiazol-5-yl)-2-
(trifluoromethyl)benzyl)pyrrolidine-2-carboxamide (S5d - spy molecule 15):
HO S

Prepared from 24 mg (0.056 mmol) of amine S3d, resulting in 22 mg (0.045 mmol, 82%) of the desired product
as a white solid. HRMS (ESI) [M+H]* (m/z): Calculated for C2sH2sF3N3O3S: 484.1876; Observed: 484.1894; *H
NMR (CD30D, 500 MHz) &: 9.00-8.98 (s, 1H), 7.91-7.87 (d, J v+« = 7.9 Hz, 1H), 4.76-4.51 (m, 4H), 3.83-3.78
(dd, J uw = 4.1, 11.1 Hz, 1H), 3.74-3.67 (dt, J n.v = 1.5, 11.1 Hz, 1H), 2.53 (s, 3H), 2.41-2.11 (m, 4H), 1.12-1.02
(s, 9H); *C NMR (CD;0D, 125 MHz) &: 175.55, 173.95, 154.03, 149.74, 138.59, 134.26, 132.13, 132.03, 131.06,
129.16 (q, 2J c-r = 30.9 Hz), 127.48 (q, 3J c-r = 5.8 Hz), 125.69 (q, *J c-r = 273.5 Hz), 71.16, 60.61, 57.94, 47.84,
40.59 (g, 4J cr = 3.1 Hz), 39.25, 32.89, 30.51, 15.68; °F NMR (CD3;0D, 470 MHz) §: -61.95.

General procedure vi. Amide coupling with Boc-L-tert-leucine and deprotection - Synthesis of

intermediates of compounds S6a-d and S12a-b

Same as “general procedure iii”, just replacing the Boc-L-hydroxyproline with Boc-L-tert-leucine. All the crude
intermediates prepared at this step were directly used in the next steps without further purification and
characterization after deprotection of the Boc group.

General procedure vii. Amine trifluoroacetylation — Synthesis of S10a-b and S12a-b

To a solution of the amine (1 equiv.) in dry MeOH (1 ml per mmol of amine) was added triethylamine (2 equiv.).
Ethyltrifluoroacetate (1.25 equiv.) was added and the reaction was stirred at room temperature for approximately
24 hours (LCMS monitoring). The solvent was evaporated under reduced pressure and the crude mixture was
extracted with ethyl acetate and 1.0 M HCI solution. Combined organic phases were dried over MgSQa,

concentrated and purified in the acidic Gilson preparative HPLC system, yielding the desired product.

(2S,4R)-N-(4-bromobenzyl)-4-hydroxy-1-(2,2,2-trifluoroacetyl)pyrrolidine-2-carboxamide (S10a - spy
molecule 17):
HO

Br
Pl

e

F3C/§o 0

Prepared from 32 mg (0.093 mmol) of amine S9a, resulting in 25 mg (0.063 mmol, 68%) of the desired product
as a white solid. HRMS (ESI) [M+H]* (m/z): Calculated for C1sH14BrFsN.Os: 395.0213; Observed: 395.0230; *H
NMR (CDsOD, 500 MHz) &: 7.52-7.48 (m, 2H), 7.29-7.22 (m, 2H), 4.66-4.61 (t, J v.n = 8.6Hz, 1H), 4.57-4.54
(m, 1H), 4.50-4.30 (m, 2H), 3.88-3.84 (dd, J n.v = 3.5, 11.5 Hz, 1H), 3.82-3.78 (dd, J wn = 1.5, 11.5 Hz, 1H),
2.48-2.29 (ddt, J w.n = 1.8, 7.8, 13.2, 1H), 2.24-2.04 (ddd, J w1 = 4.3, 9.3, 13.2 Hz, 1H); *C NMR (CD;0D, 125
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MHz) &: 173.19, 157.56 (g, 2J cr = 37.11 Hz), 139.11, 132.69, 130.44, 121.98, 117.73 (q, *J c.r = 286.8 Hz),
71.08, 61.89, 57.21 (q, *J c.r = 3.0 Hz), 43.53, 38.57; 1°F NMR (CDsOD, 470 MHz) 5: -72.35 (CFa).

(2S,4R)-4-hydroxy-N-(4-(4-methylthiazol-5-yl)benzyl)-1-(2,2,2-trifluoroacetyl) pyrrolidine-2-carboxamide
(S10b - spy molecule 18):

S
HO \\N
H
N N
F3C/&O (0]
Prepared from 28 mg (0.079 mmol) of amine S9b, resulting in 19 mg (0.046 mmol, 58%) of the desired product
as a white solid. HRMS (ESI) [M+H]* (m/z): Calculated for C1sH1oF3sN3OsS: 414.1094; Observed: 414.1117; *H
NMR (CDsOD, 500 MHz) &: 8.91 (s, 1H), 7.50-7.41 (m, 4H), 4.69-4.64 (d, J v.x = 8.5 Hz, 1H), 4.59-4.40 (m,
3H), 3.89-3.85 (dd, J w-«= 3.6, 11.5 Hz, 1H), 3.83-3.79 (dd, J n.n= 1.4, 11.5 Hz, 1H), 2.54-2.50 (s, 3H), 2.37-
2.31 (ddt, J .u= 1.8, 7.8, 13.3 Hz, 1H), 2.14-2.07 (ddd, J n.n= 4.3, 9.3, 13.3 Hz, 1H); C NMR (CDs0D, MHz)
8: 173.23, 157.58 (q, 2J c-r = 36.8 Hz), 153.00, 149.20, 140.12, 133.48, 131.79, 130.59, 129.03, 117.75 (q, YJ c-r =
286.8 Hz), 71.10, 61.93, 57.23 (q, “J c-r = 3.0 Hz), 43.82, 38.61, 15.89; *°F NMR (CDsOD, 470 MHz) &: -73.74
(CF3).

(2S,4R)-N-(4-bromobenzyl)-1-((S)-3,3-dimethyl-2-(2,2,2-trifluoroacetamido)butanoyl)-4-
hydroxypyrrolidine-2-carboxamide (S12a - spy molecule 21):
HO
g Br
1
oy
O

0 (0]

YNH
FsC
Prepared from 24 mg (0.070 mmol) of amine S9a, resulting in 23 mg (0.045 mmol, 65%) of the desired product
as a white solid. HRMS (ESI) [M+H]* (m/z): Calculated for C20H2sBrFsN3;O4: 508.1053; Observed: 508.1046; *H
NMR (CDsOD, 500 MHz) &: 8.58 (s, NH), 7.53-7.29 (m, 4H), 4.77-4.75 (s, 1H), 4.61-4.26 (m, 4H), 3.88-3.81 (m,
2H), 2.42-2.22 (m, 1H), 2.12-2.06 (ddd, J nn = 4.4, 9.4, 13.1 Hz, 1H), 1.10-1.04 (s, 9H); 3C NMR (CD30D, 125
MHz) &: 174.38, 170.74, 158.81 (q, 2J c.r = 37.6 Hz), 139.34, 132.57, 130.46, 121.82, 117.58 (q, 1J c.r = 286.3

Hz), 71.17, 60.95, 59.62, 58.30, 43.50, 39.03, 37.38, 26.93; 9F NMR (CD30D, 470 MHz) &: -76.65 (CFs).

(2S,4R)-1-((S)-3,3-dimethyl-2-(2,2,2-trifluoroacetamido)butanoyl)-4-hydroxy-N-(4-(4-methylthiazol-5-
yl)benzyl)pyrrolidine-2-carboxamide (S12b - spy molecule 22):

s
HO N
H
(Y
o)
0
O\\]/NH

FsC
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Prepared from 60 mg (0.17 mmol) of amine S9b, resulting in 63 mg (0.12 mmol, 71%) of the desired product as a
white solid. HRMS (ESI) [M+H]* (m/z): Calculated for C24H29F3NsO4S: 527.1934; Observed: 527.1901; *H NMR
(CDsOD, 500 MHz) é: 8.91-8.90 (s, 1H), 7.51-7.43 (m, 4H), 4.77 (s, 1H), 4.81-4.36 (m, 4H), 3.89-3.62 (m, 2H),
2.52-2.49 (s, 3H), 2.45-2.24 (m, 1H), 2.18-2.08 (ddd, J wn= 4.4, 9.3, 13.1 Hz, 1H), 1.11-1.05 (s, 9H); *C NMR
(CDsOD, 100 MHz) &: 174.38, 170.77, 158.80 (q, 2J cr = 38.4 Hz), 152.94, 149.15, 140.34, 133.50, 131.64,
130.47, 129.04, 117.58 (q, 1J cr = 285.9 Hz), 71.18, 60.98, 59.64, 58.31, 43.81, 39.05, 37.40, 26.96, 15.89 ; *F
NMR (CDsOD, 470 MHz) 6: -75.18.

General procedure viii. Amide coupling with 3,3,3-fluoropropanoic acid — Synthesis of S1la-b

To a solution of amine (1 equiv.) in DMF, 3,3,3-Trifluoropropanoic acid (1 equiv.) was added and the mixture
was stirred at room temperature. DIPEA (2 equiv.) was added dropwise and the mixture was stirred for 5 minutes
at room temperature. HATU (1.1 equiv.) was added and the mixture was stirred at room temperature for 30-90
minutes (TLC monitoring). Water was added and the mixture was extracted with ethyl acetate. The combined
organic phases were washed with brine, dried over MgSO. and evaporated under reduced pressure to give the
corresponding crude, which was purified by flash column chromatography with an increasing gradient of DCM
and 20% MeOH in DCM to yield the desired product.

(2S,4R)-N-(4-bromobenzyl)-4-hydroxy-1-(3,3,3-trifluoropropanoyl)pyrrolidine-2-carboxamide (S1la - spy
molecule 19):

HO,. Br
(AT
FC L &

0

Prepared from 37 mg (0.107 mmol) of amine S9a, resulting in 33 mg (0.081 mmol, 75%) of the desired product
as a white solid. HRMS (ESI) [M+H]* (m/z): Calculated for C1sH17BrFsN.Os: 409.0369; Observed: 409.0389; ‘H
NMR (CDsOD, 500 MHz) §: 7.52-7.47 (m, 2H), 7.29-7.25 (m, 2H), 4.59-4.33 (m, 4H), 3.81-3.77 (dd, J nn= 4.3,
11.0 Hz, 1H), 3.61-3.58 (m, 1H), 3.58-2.93 (m, 2H), 2.45-2.24 (m, 1H), 2.20-2.05 (ddd, J n.n= 4.7, 8.2, 13.2 Hz,
1H); 3C NMR (CD;0D, 125 MHz) &: 174.37, 165.27 (q, 3J cr = 3.5 Hz), 139.20, 132.66, 130.43, 125.90 (q, J c-
¢ = 275.3 Hz), 121.89, 70.83, 60.70, 56.98, 43.48, 39.75 (q, 1J c. = 28.9 Hz), 39.39; F NMR (CD3;OD, 470
MHz) : -64.04 (CFs3).

(2S,4R)-4-hydroxy-N-(4-(4-methylthiazol-5-yl)benzyl)-1-(3,3,3-trifluoropropanoyl)pyrrolidine-2-
carboxamide (S11b - spy molecule 20):

SN

H
FiC \ "

Prepared from 22 mg (0.062 mmol) of amine S9b, resulting in 22 mg (0.051 mmol, 83%) of the desired product
as a white solid. HRMS (ESI) [M+H]* (m/z): Calculated for C19H20F3N3O3S: 428.1250; Observed: 428.1262; *H
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NMR (CD;0D, 500 MHz) 5: 8.93-8.89 (s, 1H), 7.50-7.44 (m, 4H), 4.65-4.44 (m, 4H), 3.83-3.79 (dd, J u.n= 4.3,
10.9 Hz, 1H), 3.78-3.58 (dd, J nn= 2.0, 10.9 Hz, 1H), 3.58-2.93 (m, 2H), 2.52-2.50 (s, 3H), 2.47-2.27 (m, 1H),
2.24-2.09 (ddd, J nn= 4.7, 8.2, 13.2 Hz, 1H); *C NMR (CD:OD, 125 MHz) &: 174.41, 165.29 (q, 3J ¢ = 3.3 Hz),
152.98, 149.17, 140.23, 133.51, 131.70, 130.56, 129.03, 125.92 (q, 1J c.r = 275.3 Hz), 70.85, 60.74, 57.00, 43.78,
39.77 (0, 2J c.r = 29.0 Hz), 39.43, 15.88; 1°F NMR (CD30D, 470 MHz) 5: -64.04 (CFs).
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3. Protein expression, purification and biotinylation

The VHL E3 ligase is a multi-protein complex composed of five proteins: VHL protein (pVVHL), elongin B
(eloB), elongin C (eloC), Cullin-2 (Cul2) and Ring-box protein 1 (Rbx1).B¥! Since the compounds developed in
this work bind solely to the VHL protein, the VBC complex (equimolar complex of pVHLss.213, €loBi.104 and
eloCi7.112) was used in all experiments, as it can be readily expressed in E. coli with high yields, while the full
E3 ligase would require baculovirus-insect cells expression system.! The expression and purification of VBC
was performed as described previously by our group!? and employed directly in all NMR experiments.

For the surface plasmon resonance (SPR) experiments, a VBC complex containing an AviTag™ in the N-
terminus of eloB (AviVBC) was purified using the same procedure described for VBC. The modified eloB/eloC
expression plasmid was previously developed in-house by Dr. Michael Roy and kindly shared. The AviVBC
complex was site-specifically biotinylated in the AviTag using the GST-BirA method previously described by
Fairhead and Howarth.[®
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4. Surface plasmon resonance experiments

The SPR experiments were performed with a Biacore T200 instrument (GE Healthcare). All measurements
were performed at 20 °C with buffer containing 10 mM HEPES, pH 7.5, 150 mM NaCl, 1 mM TCEP, 0.005%
(v/v) Tween® 20 and 2% (v/v) dimethyl sulfoxide (DMSO). Biotinylated AviVBC (~0.5 uM) was immobilised
at 22 °C onto a Series S sensor chip SA (GE Heathcare) to levels of approximately 3500-4000 response units
(RU).

Solutions of each spy molecule were prepared in buffer at concentrations based on previous structure-activity
relationship studies of VHL ligands (Kp expected in the nanomolar range for structures like spy molecules 16 and
22, or in the milimolar range for spy molecules similar to 1 and 9). From this first screen, the binding affinities
were roughly estimated using the Biacore T200 evaluation software (GE Healthcare), then measurements were
repeated using concentrations above and below the Kp obtained in the first round to generate better curves for
fitting the data accurately. Contact and dissociation times varied across the different compounds tested, but in
general fast binding kinetics were observed for all compounds, fully reaching steady-state or being completely
dissociated from the surface in less than sixty seconds.

Data analysis was performed using the steady state responses of the double-referenced sensorgrams (raw data
subtracted from blank and reference surface injections) obtained for each concentration tested. These responses
were plotted against the respective concentrations and the data fitted to a 1:1 binding model using the Biacore
T200 evaluation software and the following equation:

C X Ryax
Reg = ——— t+ of fset
¢ K,+C 1
Where Req is the steady-state response at a given concentration C. Deviations in Req Were corrected by adding
an ‘offset’ term to the equation. Kp is the dissociation constant to be determined and Rmax is the maximum

response expected for a given compound according to the equation below:

_ M WCompound
RMAX =nX RProtein MW,
Protein

Where n is the stoichiometry of the interaction (in this case, n = 1) and Reroein 1S the immobilization level of
protein. MWcompound and MWerorein are the molecular weights of compound and protein, respectively. Sensorgrams

and fitting parameters for all spy molecules can be found in section 7.
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5. Measurement of the transverse relaxation rates by *F CPMG NMR

All the NMR experiments were performed in a 500 MHz Bruker AVANCE NMR spectrometer equipped
with a CPQCI-F cryoprobe. To measure the transverse relaxation rates (Rz), a solution of each spy molecule at
100 uM was prepared in 50 mM potassium phosphate monobasic (KH2PO4), pH 7.5, 100 mM NaCl, 1 mM TCEP,
2% (v/v) DMSO, 20% D,O and 10 puM trifluoroacetic acid (TFA). For each solution, F CPMG experiments
(decoupled) were performed varying the total CPMG filter (50, 100, 200, 400, 800, 1200, 1600 and 3200 ms).
Due to the fast relaxation of molecules 21 and 22, these experiments were repeated with shorter CPMG filters (50,
100, 150, 200, 300, 400, 700 and 1000 ms). The fluorine peaks were integrated and plotted against the respective
CPMG filters. The R relaxation rates were obtained from fitting the data as an exponential decay (GraphPad

Prism 6) according to the equation below: [']

1(t) = 1(0) x e Rt

Where I(t) is the '°F signal intensity or integral, t is the total CPMG filter in seconds, 1(0) is the signal
intensity when t = 0. To obtain the R, upon addition of protein, all the experiments above were repeated in
presence of VBC at 1 uM. Experiments were performed as triplicates and the R, contrasts (C;) were obtained

according to the equation below: [

RZObserved _ RZFree
CZ =

RZ Observed

Where R is the R, obtained for the spy molecule free in solution and R2°%¢"ed js the R, obtained with the
spy molecule in presence of VBC. The raw data, fitting, R and C» values for each spy molecule can be found in
section 8.1. For the R, measurements using molecule 19 at varied concentrations of spy molecule and protein, see
section 8.2. For the R, measurements using spy molecules 6 and 11 (used to generate figures S2, S3 and S4) see

section 8.3.
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6. Competition experiments by °F NMR

As full measurements of R; would be very time consuming, the competition experiments were performed
using a single *F CPMG experiment (decoupled) per sample with a fixed CPMG delay. To determine the best
CPMG delay for a given spy molecule and assay condition, the procedure described in Figure S5 was developed
based on the transverse relaxation rate equations.ll By knowing the relaxation rates of the spy molecule free in
solution and in presence of protein, the CPMG delay where the difference between the NMR peaks is maximum
is hereon referred as dmax. The dmax for all the conditions tested for each spy molecule can be found in section 8,

together with the respective values of R, and Co.

= Spy molecule

I F _ I ‘E{FQZFI
(t) (0)
= Spy molecule + Protein

Rt
e

I(t)

B

.. =1
(t) (0)
=== [ifference between curves
D=t o=
(t) (t) (1)

Rt Rt
(€ )

d: t(s)

ont =

a ty 0

d| (e%leg®™y =g o Best CPMG filter

dt © |n(R2F)

REe™.RFe™ =0 « t=d =_
R, - R

Method for selecting the best CPMG delay for competition experiments. With the transverse relaxation rates of the spy
molecule free in solution (R2F, resulting in the blue plot) and bound to protein (R22, resulting in the red plot), the difference
between the two curves is described by I(t)° (cyan curve). To obtain dma, the delay where the difference curve reaches its

maximum, the first derivative of I(t)° was obtained and equalled to 0, subsequently isolating t (CPMG filter).

After the dmax for each condition was established, the competition experiments with spy molecules 6 (Figure
S3), 11 (Figure S4) and 19 (Figure 5 and S5) were performed with solutions containing 50 mM potassium
phosphate monobasic (KH2PO4), pH 7.5, 100 mM NaCl, 1 mM TCEP, 2% (v/v) DMSO, 20% D,0 and 10 uM

trifluoroacetic acid (TFA). Each assay consisted of two controls:
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1) Spy molecule free in solution

2) Spy molecule in presence of protein

Samples containing different concentrations of competitors were prepared in presence of spy molecule and
protein and **F CPMG spectra at the respective dmax Were collected. The displacement of the spy molecule was

obtained from the equation below:

Ic—Ip

Displacement = x 100%

F P

Where I is the integral of the fluorine peak of the spy molecule free in solution, Ip is the integral of the
fluorine peak of the spy molecule in presence of protein and Ic is the integral of the fluorine peak of the spy
molecule in presence of protein and a competitor at a given concentration.

To determine the dissociation constant of a competitor, the displacement of the spy molecule was plotted
against the concentration of the competitors, and then fitted to a “logio[Inhibitor] versus Normalised response”
model using GraphPad Prism 6.0, resulting in the plots observed in Figures 5, S3 and S4. By knowing the
concentrations of spy molecule, protein and Kp of the spy molecule (Ks), the ICsq values obtained from the fitting
were converted into the Kp of competitor (Ki) using the Nikolovska-Coleska relationship.r!

[C

]50
[51}550 + % +1

Ki=

Where [Cl]so and [S]so are, respectively, the free concentrations of competitor and spy molecule at 50%
inhibition (concentration of competitor equals the ICso), and [P]o is the free concentration of protein in presence
of just the spy molecule. As the total concentrations of protein (P:) and spy molecule (S;) are known, these values

can be obtained from the equations below:®

_ [Pl — Ks = [S]e = Y (K + [S] = [P]e)? + 4[P].K,
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7. Surface plasmon resonance — Sensorgrams and data fitting

Spy molecule 1 (Compound S3a)
Blank and reference surface subtracted responses according to the concentration of spy molecule. Theoretical Rmax = 25.4

[C] (uM) | logw[C] | Response (RU) 7
6 ‘ —14.0625 pM
14.0625 -4.85 2.6 28125 uM
56.25 uM
28.125 -4.55 2.9 2 112.5 uyM
> —225 M
w
56.25 -4.25 3.3 5 —450 uM
Y
]
o
112.5 -3.95 35
225 -3.65 4
450 3.35 48 70
e ' Time/s

Data could not be fitted. Responses increase with concentration, but too far from the theoretical Rmax. Ko >>> 1.0 mM.
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Br

CF3

Spy molecule 2 (Compound S4a)

Blank and reference surface subtracted responses according to the concentration of spy molecule. Theoretical Rvax = 29.7

[C] (uM) | logw[C] | Response (RU)

125 4.90 0.1

25.0 4.60 0.8
=2
74

50.0 4.30 1.5 °

100.0 4.00 3.0 2
e

200.0 3.70 55

400.0 3.40 10.6

800.0 3.10 16.3

20

-
[}

-
o

(3]

20

40

60

Time/s

80 100

Data fitting using the Biacore T200 evaluation software. As responses were lower than the theoretical Ruax, fitting was

performed with a fixed Rmax.

RU
18 -
16 ‘
14 /
12 4
10 4
g 8-
[=3
H
6 -
*
4 -
*
2 -
L)
0l *
-2 T T T T T T T 1
0 1e-4 2e-4 3e-4 4e-4 5e-4 Be-4 Te-4 8e-4
Concentration M
Kb (UM) SE (Kb) Rmax (RU) SE(Rmax) offset (RU) SE(offset) Chi2 (RU?)
657.3 49.0 29.7 - -0.62 0.34 0.262
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Spy molecule 3 (Compound S5a)
Blank and reference surface subtracted responses according to the concentration of spy molecule. Theoretical Rmax = 34.0

[C] (uM) | logw[C] | Response (RU) 25
125 4.90 1.6 F\°\—’—”/J
20 —12.5 uM
25.0 4.60 3.0 - — ] 2o
' ' ' o015 50 M
x | — 100 M
50.0 4.30 53 2 —200 pM
c10
S —400 uM
100.0 4.00 8.8 o —800 uM
x 5 |
200.0 3.70 13.0 0 [ L B B
400.0 3.40 18.1 5
-20 0 20 40 60 80 100
800.0 3.10 21.9 Time/s

Data fitting using the Biacore T200 evaluation software. As responses were lower than the theoretical Ruax, fitting was

performed with a fixed Rmax.

RU
25 -
4
20 A
15
.
2
[
10
.
5 *
*
D T T T T T T T 1
0 1e-4 2e-4 3e-4 4e-4 5e-4 6e-4 Te-4 8e-4
Concentration M
Ko (UM) SE (Kp) Rmax (RU) SE(Rmax) offset (RU) SE(offset) Chiz (RU?2)
407.2 54.0 34.0 - 1.13 0.76 0.961
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\QBr
CF;

Spy molecule 4 (Compound S6a)

Blank and reference surface subtracted responses according to the concentration of spy molecule.
Theoretical Rmax = 35.3

[C] (uM) | logw[C] | Response (RU) 40
0.023 7.64 2.9 36 0023 M
32 . 0.069 UM
0.069 -7.16 34 28 0.206 UM
- 0.617 uM
0.206 -6.69 46 & 24 \ —1.852 uM
@20 — —5.556 uM
0.617 -6.21 7.2 S 16 —16.667 pM
Q.
o —50.000 pM
1.852 -5.73 12.2 ¢ 12 "
8
5.556 -5.26 20.5 4
16.667 -4.78 27.9 0
4
50.000 430 323 -10 0 10 20 . 30 40 50 60 70
Time/s
Data fitting using the Biacore T200 evaluation software:
RU
35
30 +
25
20+
é 15
10 4
5]
0 t t t t |
0 1e-5 2e-5 3e-5 4e-5 5e-5
Concentration M
Kb (uM) SE (Kb) Rmax (RU) SE(Rmax) offset (RU) SE(offset) Chi2 (RU?)
4.388 0.120 32.2 0.22 3 0.11 0.0344
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Spy molecule 5 (Compound S3b)

Blank and reference surface subtracted responses according to the concentration of spy molecule:
Theoretical Rmax = 26.0

[C] (UM) | logw[C] | Response (RU)
14.0625 -4.85 2.7
28.125 -4.55 2.8
56.25 -4.25 3.0
112.5 -3.95 4.0
225 -3.65 5.0
450 -3.35 6.8

Response /RU
o = N W o O O ~N

[--]

—14.0625 uM
—28.125 yM
56.25 yM
112.5 pM
—225 uM
—450 pM

0 10 20 30 40 50 60
Time/s

Data could not be fitted. Responses increase with concentration, but too far from the theoretical Rmax. Ko >>> 1.0 mM.
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Spy molecule 6 (Compound S4b)

Blank and reference surface subtracted responses according to the concentration of spy molecule:
Theoretical Rmax = 28.5

[C] (uM) | logw[C] | Response (RU) 20 ‘
K _ —14.0625 uM
14.0625 -4.85 3.0 R
16 s 28.125 uM
56.25 yM
28.125 -4.55 4.0 12
2 \//,ﬁ/‘ 225 uM
P —450 M
56.25 -4.25 46 s 8 —900 uM
g
© 4 |
225 -3.65 95 S N
0 |—r
450 -3.35 118
4
-10 0 10 20 30 40 5 60 70
900 -3.05 18.4 Time/s

Data fitting using the Biacore T200 evaluation software. As responses were much lower than the theoretical Rmax, fitting
was performed with a fixed Rmax:

RU
20
18 .
16 -
14
o 127
g
2
E 101
.
a -
64
4 *,
*
2 . . . : t t t : |
0 1e-4 2e-4 3e-4 de-4 S5e-4 Ge-4 Te-4 8e-4 9e-4
Concentration M
Ko (UM) SE (Kb) Rmax (RU) SE(Rmax) offset (RU) SE(offset) Chi2 (RU?)
877.7 98.0 28.5 - 2.9 0.49 0.526
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Spy molecule 7 (Compound S5b)
Blank and reference surface subtracted responses according to the concentration of spy molecule.
Theoretical Rmax = 32.0

[C] (uM) | logw[C] | Response (RU) 35
3.125 -5.51 7.2 30 V_,———
—3.125 uM
25 ‘ 6.25 uM
6.250 -5.20 7.8 S 12.5 uM
X 20 25 uM
12.500 -4.90 10.5 b —50 uM
c15
3 —100 pM
25.000 -4.60 15.4 5 10 t —200 uM
\ . e ——
5 \—
50.000 -4.30 18.8 L
1]
100.000 -4.00 235 5
-10 10 30 50 70
200.000 -3.70 29.8 Time/s
Data fitting using the Biacore T200 evaluation software:
RU
35
30+ 4
25
§ 20 +
&
@
15 *
10
5 i ‘ ; |
0 5e-5 1e-4 1.5e-4 2e-4
Concentration M
Ko (UM) SE (Kb) Rmax (RU) SE(Rmax) offset (RU) SE(offset) Chi2 (RU?)
67.12 14.00 31.8 2 5.6 0.79 0.704
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Spy molecule 8 (Compound S6b)

Theoretical Rmax = 35.5

Blank and reference surface subtracted responses according to the concentration of spy molecule.

[C] (uM) | logw[C] | Response (RU) 45
40
0.781 -6.11 12.6
- — —0.781 uM
1563 5.81 17.8 e— : e
: - : s 20 3.125 uM
% 25 | 6.25 UM
3.125 -5.51 24.0 > ‘ —12.5 yM
c 20 ;
g ‘.‘ —25 uM
6.250 -5.20 27.4 315 r e —— —50 uM
& =
10
12.500 -4.90 32.0 5
0
25.000 -4.60 34.3 5
-10 30 50 70
50.000 -4.30 38.0 Time/s
Data fitting using the Biacore T200 evaluation software:
RU
40
4
35+
*
30
*
§ 25 |
o >
-
20
15
*
10 t t t t |
0 1e-5 2e-5 3e-5 4e-5 5e-5
Concentration M
Ko (UM) SE (Kb) Rmax (RU) SE(Rmax) offset (RU) SE(offset) Chi2 (RU?)
2.991 0.750 32.1 2.1 6.4 2.4 1.16
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Spy molecule 9 (Compound S3c)

Blank and reference surface subtracted responses according to the concentration of spy molecule.
Theoretical Rmax = 24.0

[C] (uM) | logiw[C] | Response (RU)
14.063 -4.85 25
28.125 -4.55 2.6
56.250 -4.25 31
112.500 -3.95 3.0

225.000 -3.65 38

450.000 -3.35 4.5

900.000 -3.05 7.2

Response / RU

10

— 225 uM

14.063 pM
28.125 uM
56.25 pM
112.5 uM

450 uM

10 30
Time/s

50

70

Data could not be fitted. Responses increase with concentration, but too far from the theoretical Rmax. Ko >>> 1.0 mM.
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Spy molecule 10 (Compound S4c)
Blank and reference surface subtracted responses according to the concentration of spy molecule.
Theoretical Rmax = 26.6

[C] (uM) | logw[C] | Response (RU) 16
14.063 -4.85 3.2 14
—14.063 pM
12 28.125 pM
28.125 -4.55 3.3 - 10 56.25 uM
x S 112.5 uM
56.250 -4.25 43 e 8 e —225 uM
| | o
112.500 -3.95 5.3 ] —900 uM
x 4 ,
225.000 -3.65 6.3 2
0 ——y
450.000 -3.35 8.9 )
-10 10 30 50 70
900.000 -3.05 13.9 Time/s

Data fitting using the Biacore T200 evaluation software. As responses were lower than the theoretical Rmax, fitting was
performed with a fixed Rmax.

RU
16
14 1 *
12
10
g &
*
6
*
4 *
2 t t t t t t f
0 2e-4 de-4 6e-4 8e-4 1e-3 1.2e-3 1.4e-3
Concentration M
Ko (UM) SE (Kp) Rmax (RU) SE(Rmax) offset (RU) SE(offset) Chiz (RU2)
1352 94 26.6 - 2.9 0.24 0.159
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(0]
Spy molecule 11 (Compound S5c)

Blank and reference surface subtracted responses according to the concentration of spy molecule.

Theoretical Rmax =29.8

[C] (UM) | logw[C] | Response (RU) 28
6.250 -5.20 55 24 —6.25 uM
12.5 uM
12.500 -4.90 6.2 20 B 25 uM
o — a : 50 uM
25.000 -4.60 8.2 x 16 —100 pM
b3 ~—200 uM
c12
50.000 -4.30 119 Q —400 uM
(]
& 8
100.000 -4.00 144 s L
200.000 -3.70 18.0
01—
400.000 -3.40 21.5 -4
-10 0 10 20 30 40 50 60 70
800.000 -3.10 24.0 Time/s
Data fitting using the Biacore T200 evaluation software:
RU
30
25 +
20+
g 15 4
&
*,
10 4
5
0 1e-4 2e-4 3e-4 4e-4 5e-4 6e-4 Te-4 8e-4
Concentration M
Kb (UM) SE (Kbp) Rmax (RU) SE(Rmax) offset (RU) SE(offset) Chi2 (RU?)
109.7 8.9 23.5 0.43 4 0.31 0.11
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7/NH

Spy molecule 12 (Compound Séc)

Blank and reference surface subtracted responses according to the concentration of spy molecule.
Theoretical Rmax = 33.2

[C] (uM) | logw[C] | Response (RU) 33
0.078 -7.11 6.2 29 Lf 4 ~—0.078 uM
\J’/ N 0.156 pM
0.156 -6.81 8.4 25 | - o 0.313 uM
5 21 — 0.625 pM
0.313 -6.51 10.7 x —1.25 uM
e 17 r'f —25uM
[
0.625 -6.20 14.9 813 ’ —5uM
é o —10 uM
1.250 -5.90 19.2 |
L [
5 IL-'/ "
2.500 -5.60 24.0 1
5.000 -5.30 26.8 -3
-10 0 10 20 30 40 50 60 70
10.000 -5.00 30.1 Time/ s
Data fitting using the Biacore T200 evaluation software:
RU
30 4
4
*
25 1
20+
2
[
15 4 *
10+
*
5 T T T T T T T T 1
0 1e-6 2e-6 3e-6 4e-6 5e-6 6e-6 Te-6 8e-6 9e-6 1e-5
Concentration M
Ko (UM) SE (Kb) Rmax (RU) SE(Rmax) offset (RU) SE(offset) Chi2 (RU?)
1.142 0.120 26.8 0.61 4.9 0.51 0.255
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CF,

Spy molecule 13 (Compound S3d)

Blank and reference surface subtracted responses according to the concentration of spy molecule.
Theoretical Rmax =24.3

[C] (uM) | logw[C] | Response (RU)
14.063 -4.85 3.8
28.125 -4.55 4.9
=2
74
56.250 -4.25 6.4 b
5
Q
112.500 -3.95 8.4 §
225.000 -3.65 11.1
450.000 -3.35 12.8
900.000 -3.05 22.2

27
24

—14.063 uM
28.125 M
56.25 UM
112.5 uM

— 225 uM

—450 pM

—900 uM

10

Time/s

50 70

Data fitting using the Biacore T200 evaluation software: The fitted Kp presented a very large error and high Rmax. The

results not significant even using different fitting methods (fixing Rmax or the offset). Large difference in response between

concentrations of 450 and 900 uM might indicate unspecific / promiscuous binding to the protein surface. Similar result

obtained from different repeats of different stocks of the compound.

RU

22

8
@ 124
o .
+
74
*
*
2 t t t t t 1
0 Se-4 1e-3 1.5e-3 2e-3 2.5e-3 3e-3
Concentration M
Ko (UM) SE (Kb) Rmax (RU) SE(Rmax) offset (RU) SE(offset) Chi2 (RU?)
2531 3200 66.3 62 4.5 0.91 1.83
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HO

/ H
NN

BN

O CF
O 3

Spy molecule 14 (Compound S4d)

Blank and reference surface subtracted responses according to the concentration of spy molecule.
Theoretical Rmax = 26.8

[C] (UM) | logw[C] | Response (RU)
6.250 -5.20 55
12.500 -4.90 6.7
25.000 -4.60 10.1
50.000 -4.30 14.2
100.000 -4.00 19.8
200.000 -3.70 25.1
400.000 -3.40 31.0
800.000 -3.10 40.3

44

—100 uM

—400 uM
—800 uM

—6.25 uM
12.5 uM
25 uM
50 uM

—200 M

20

30
Timels

40

50

60 70

Data fitting using the Biacore T200 evaluation software: The only acceptable fitting resulted in a very large Rmax. (1.6 times

larger than the theoretical). Fitting with fixed theoretical Rmax presented a large error in the Kp. Compound might bind to

the VHL-HIF site, but also bind unspecifically / promiscuously to the protein surface.

RU
45 -

40

354

30+

)
o
L

g
@
E 20+ N
15
*
104
54
0 t t t t t t t |
0 1e-4 2e-4 3e-4 4e-4 5e-4 6e-4 Te-4 8e-4
Concentration M
Ko (UM) SE (Kp) Rmax (RU) SE(Rmax) offset (RU) SE(offset) Chi2 (RU2)
222.7 51.0 42.6 2.9 5.1 11 2.03
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CF3

Spy molecule 15 (Compound S5d)

Blank and reference surface subtracted responses according to the concentration of spy molecule.

Theoretical Rmax = 30.0

[C] (uM) | logw[C] | Response (RU) 40
36 —1.563 uM
1.563 5.81 6.3 2 K/" 3.125 UM
3.125 551 8.5 28 L//——« 6.25uM
> 04 ‘I 12.5 uM
6.250 5.20 10.4 £ ‘\ : ] —25uM
@20 —50 uM
[
12.500 -4.90 15.7 g 16 —100 uM
é 12 ". —200 pM
25.000 -4.60 19.0 8 {
50.000 | -4.30 233 4 o &
0
100.000 -4.00 28.7 4
-10 0 10 20 30 40 50 60 70
200.000 -3.70 33.7 Time/s
Data fitting using the Biacore T200 evaluation software:
RU
35
4
30
*
25 4
g 20
g
+*
15
10 +
*
5 . ; ; |
0 5e-5 1e-4 1.5e-4 2e-4
Concentration M
Kb (M) SE (Kb) Rmax (RU) SE(Rmax) offset (RU) SE(offset) Chi2 (RU?)
35.16 7.00 31.8 15 5.7 0.92 1.13
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O CF3
O?/NH
Spy molecule 16 (Compound S6d)

Blank and reference surface subtracted responses according to the concentration of spy molecule.
Theoretical Rmax = 33.3

[C] (uM) | logw[C] | Response (RU) 40
36 —0.039 uM
0.039 7.41 10.4 . 0078 b
0.078 -7.11 13.6 28 0.156 pM
34 0.313 uM
0.156 -6.81 182 E —0.625 uM
@ 20 —1.25 M
c
0.313 -6.51 23.1 S 16 —2.5uM
S 12 —5uM
0.625 -6.20 27.2 . 8 A
/ \
1.250 -5.90 308 4 A\
0
2.500 -5.60 33.2 4
40 0 10 20 30 40 50 60 70 80 90
5.000 -5.30 35.8 Time/s

Data fitting using the Biacore T200 evaluation software:

RU
40
35 1 !
30
25
E 20
15
10
5 } t } t t t t t t |
0 5e-7 1e-6 1.5e-6 2e-6 2.5e-6 3e-6 3.5e-6 4e-6 4.5e-6 5e-6
Concentration M
Ko (UM) SE (Kb) Rmax (RU) SE(Rmax) offset (RU) SE(offset) Chi2 (RU?)
0.2675 0.0300 29.3 0.74 6.9 0.82 0.319
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FsC

Spy molecule 17 (Compound S10a)

Blank and reference surface subtracted responses according to the concentration of spy molecule.
Theoretical Rmax = 24.1

[C] (uM) | logw[C] | Response (RU)
7.031 5.15 3.9
14.063 -4.85 4.6
=
28.125 455 5.2 x
2
56.250 425 7.7 g
o
o
112.500 3.95 8.7
225.000 -3.65 103
450.000 335 13.2
900.000 -3.05 196

24

—7.031 uM
14.063 uM
28.125 uM
56.25 uM

—112.5 uM

~—225 uM

—450 uM

—900 M

Time/s

Data fitting using the Biacore T200 evaluation software. As responses were lower than the theoretical Ruax, fitting was

performed with a fixed Rmax.

RU
20

4

I

g 10 -
*
81 .
6
+
41
2 T T T T T T T T 1
0 1e-4 2e-4 3e-4 4e-4 5e-4 6e-4 Te-4 8e-4 Se-4
Concentration M
Ko (UM) SE (Kb) Rmax (RU) SE(Rmax) offset (RU) SE(offset) Chi2 (RU?)
645.0 100.0 24.1 - 4.4 0.58 0.985
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FC

Spy molecule 18 (Compound S10b)

Theoretical Rmax = 24.7

Blank and reference surface subtracted responses according to the concentration of spy molecule.

[C] (uM) | logw[C] | Response (RU) 35
30 —1.172 M
1.172 -5.93 7.1 2.344 uM
25 4.688 uM
2.344 -5.63 7.9 S 9.375 uM
x 20 —18.75 uM
4.688 -5.33 11.3 9 375 uM
c 15 75 uM
9.375 -5.03 135 2 1 H
S 10 . —150 uM
4 |
18.750 -4.73 18.3 5 — — &\
37.500 -4.43 22.6 0
75.000 -4.12 26.1 5
0 20 30 40 50 60 70
150.000 -3.82 30.5 Time/s
Data fitting using the Biacore T200 evaluation software:
RU
35
30+ +*
*
25 4
E 20 |
&
@
15 4
L)
10
5 ; t t t t t t d
0 2e-5 4e-5 6e-5 8e-5 1e-4 1.2e-4 1.4e-4 1.6e-4
Concentration M
Ko (UM) SE (Kb) Rmax (RU) SE(Rmax) offset (RU) SE(offset) Chi2 (RU?)
24.76 3.40 27.8 0.92 6.00 0.58 0.43
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3 \/& (@)
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Spy molecule 19 (Compound S11a)

Blank and reference surface subtracted responses according to the concentration of spy molecule.
Theoretical Rmax = 24.7

[C] (uM) | logw[C] | Response (RU) 30
—6.25 uM
6.250 -5.20 5.3 25 12.5 M
12500 | -4.90 6.6 20 25 uM
5 50 uM
x —
25.000 -4.60 8.8 =15 100 uM
9 —200 pM
c
50.000 -4.30 116 210 —400 uM
100.000 | -4.00 15.3 5 e ——
200.000 | -3.70 19.4 0
400.000 | -3.40 21.9 5
40 0 10 20 30 40 50 60 70
800.000 | -3.10 27.2 Time/s

Data fitting using the Biacore T200 evaluation software:

RU
30
L}
25
*
20
g 15 - b
E
10
5 |*
0 t f f f f f t |
0 1e-4 2e-4 3e-4 4e-4 5e-4 6e-4 Te-4 8e-4
Concentration M
Ko (UM) SE (Kb) Rmax (RU) SE(Rmax) offset (RU) SE(offset) Chi2 (RU?)
144.8 29.0 25.4 13 4.7 0.73 0.727
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N
F3C\/§O J

Spy molecule 20 (Compound S11b)

Blank and reference surface subtracted responses according to the concentration of spy molecule.
Theoretical Rmax = 25.4

[C] (uM) | logw[C] | Response (RU) 35
—0.977 uM
0.977 -6.01 6.4 30 1.953 UM
1.953 571 9.1 25 3.906 uM
5 7.813 uM
74 _
3.906 -5.41 11.7 x20 15.625 uM
3 ~—31.25 uM
c15
7.813 -5.11 16.1 g —62.5uM
210 l —125uM
15.625 -4.81 20.0 & i -
5 —
31.250 -4.51 23.6 0 N —
62.500 -4.20 27.0 5
-10 0 10 20 30 40 50 60 70
125.000 -3.90 30.5 Time/s
Data fitting using the Biacore T200 evaluation software:
RU
35
30 + *
*
25 4
E 20 |
&
@
¥
15
10 4
*
5 ; t t t t t d
0 2e-5 4e-5 6e-5 8e-5 1e-4 1.2e-4 1.4e-4
Concentration M
Kb (uM) SE (Kb) Rmax (RU) SE(Rmax) offset (RU) SE(offset) Chi2 (RU?)
12.41 1.90 27.1 0.86 5.00 0.77 0.53
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OyNH
F3C
Spy molecule 21 (Compound S12a)
Blank and reference surface subtracted responses according to the concentration of spy molecule.
Theoretical Rmax = 30.5

[C] (uM) | logw[C] | Response (RU) 32
—0.023 M
- 28
0.023 7.63 5.9 0.047 uM
24
0.047 7.33 7.9 0.094 uM
0.094 -7.03 10.8 - —0.375uM
216 —0.750 pM
[
0.188 -6.73 13.7 S 12 —1.5uM
@ —3uM
x 8
0.375 -6.43 16.9 - ]
4 ,’/" i
0.750 -6.12 20.5
0
1.500 -5.82 24.6 4
-10 0 10 20 30 40 50 60 70 80 90
3.000 -5.52 28.3 Time/s
Data fitting using the Biacore T200 evaluation software:
RU
30
*
25 .
20+
@
15
*
*
10
A d
5 t t t t t t |
0 5e-7 1e-6 1.5e-6 2e-6 2.5e-6 3e-6 3.5e-6
Concentration M
Kb (M) SE (Kb) Rmax (RU) SE(Rmax) offset (RU) SE(offset) Chi2 (RU?)
0.4468 0.0850 254 11 5.5 0.76 0.692
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O\\]/NH ©
FsC
Spy molecule 22 (Compound S12b)
Blank and reference surface subtracted responses according to the concentration of spy molecule.

Theoretical Rmax = 36.6

[C] (uM) | logw[C] | Response (RU) 44
0.0039 -8.41 6.1 —0.0039 pM
—0.0078 uM
0.0078 -8.11 7.1 0.0156 uM
0.0313 pM
0.0156 -7.81 9.9 —0.0625 uM
—0.125 uM
0.0313 -7.51 135 —0.25 uM
—0.5 uM
0.0625 -7.20 18.9
0.1250 -6.90 25.0
0.2500 -6.60 30.0
15 0 15 30 45 60 75 90 105 120 135 150
0.5000 -6.30 35.4 Time/s
Data fitting using the Biacore T200 evaluation software:
RU
40 -
4
354
30 4 +
25 4
g
a
@ 20 N
15 4
10 4
5 T T T T T T T T T 1
0 5e-8 1e-7 1.5e-7 2e-7 2.5e-7 3e-7 3.5e-7 4e-7 4 5e-7 Se-7
Concentration M
Kb (UM) SE (Kb) Rmax (RU) SE(Rmax) offset (RU) SE(offset) Chiz (RU?)
0.09693 0.00680 36.9 0.65 4.6 0.35 0.178
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8. 9F CPMG signal intensity versus CPMG filter

8.1 Spy molecules at 100 uM in absence or in presence of VBC 1 uM

100 HO B

2 (A ML
S N o
z 0 -~ Spy | H J
) -#- Spy + Protein 1
£ 604
E Spy molecule 100 pM
§ Rz (s7) 1.069 + 0.028

40-
§ R-square 0.995
E Spy molecule 100 pM + VBC 1 pM
5 l Rz (57) 1.115 + 0.020

R-square 0.998
i Contrast
] ] ] ] 1

L} L}
00 05 10 15 20 25 30 35 pocomag C,(%) 4131

CPMG Filter (s) max (5) 0.916
100 HQ Br
ML
S N CF;
; 80+ -e- Spy /&O o)
7] -&- Spy + Protein
c
[ 2
:‘é’ 604
x Spy molecule 100 pM
2 R: (sY) 1.170 +0.019
- 404
2 R-square 0.998
g 55 Spy molecule 100 pM + VBC 1 pM
S R: (s7) 1.251 +0.021
g R-square 0.998
T T T T T T 1 Contrast
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
CPMG Fil R, contrast — C; (%) 6.5+2.2
ilter (s
(s) dmex (S) 0.826
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Normalised peak intensity (%)

Normalised peak intensity (%)

100

80+

604

404

204

-o- Spy
- Spy + Protein

100

80+

60+

05 10 15 20 25 30 35
CPMG Filter (s)

-8~ Spy
-&- Spy + Protein

@]
3
Spy molecule 100 pM
Rz (s 1.326 + 0.025
R-square 0.998
Spy molecule 100 pM + VBC 1 pM
Rz (s1) 1.847 + 0.033
R-square 0.998
Contrast
Rz contrast — C; (%) 282123
Amax (S) 0.636
HO’< Br
1L
o) o ©

Spy molecule 100 pM

40+ R (sY) 1.175 + 0.027
R-square 0.996
20+ Spy molecule 100 pM + VBC 1 pM
R, (s9) 1.924 +0.037
0- R-square 0.998
0.0 0:5 170 1:5 2:0 2?5 3?0 3:5 Contrast
CPMG Filter (s) R;contrast— Cz (%)  38.9+25
drmax (5) 0.658
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100

g 80
2 -~ Spy |
@ -#- Spy + Protein
2
60+
x
[1:]
g
o 40-
Q
.
©
€ 20-
o
=
0=
L] L] L] n L L | ]
0.0 0.5 1.0 1.5 2.0 25 3.0 35
CPMG Filter (s)
100
S
> 80+ -e- Spy
z -#- Spy + Protein
[}
E 60+
4
©
g
- 404
@
&2
©
E 20-
o
Z
0+
L] L} L] L] L L] L}
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

CPMG Filter (s)

50

~ N N
N
N CF3
O
5

Spy molecule 100 pM
Rz (s 0.915 £ 0.012
R-square 0.999

Spy molecule 100 pM + VBC 1 pM
Rz (s 0.936 = 0.011
R-square 0.999
Contrast

Rz contrast — C; (%) 22+18

max (S) 1.080
HO ST
/&O o)

6

Spy molecule 100 pM

R, (sY) 1.096 + 0.020
R-square 0.998
Spy molecule 100 pM + VBC 1 pM
R, (sY) 1.760 + 0.039
R-square 0.997
Contrast
R, contrast—C, (%)  37.7+2.6
Omax (S) 0.713



100

HQ N
: QL
2
& o - Spy M T CF3
g -® Spy + Protein 0
2 7
s Sy
§ Spy molecule 100 pM
_g' 40- Rz (sh) 1.368 £ 0.033
_ag“ R-square 0.998
g 20- Spy molecule 100 pM + VBC 1 pM
; Rz (s 3.614 £ 0.088
0 R-square 0.999
T T T T T T 1 Contrast
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 R» contrast — C (%) 621+ 30
CPMG Filter (s) v (5) 0.433
SN\
100 HQ N
a¥
g 80 N s
< i 0]
2 -~ Spy | o \n 0
@ -@- Spy + Protein ?/
]
€t 60~ 8
®
4 Spy molecule 100 pM
40~
'q:, Rz (s 1.349 + 0.027
— R-square 0.997
g 20- Spy molecule 100 pM + VBC 1 pM
= R: (s) 1.639 £ 0.022
0 R-square 0.999
L] L] L] L] L L | |
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 Contrast
CPMG Filter (s) R contrast — C; (%) 17.7+22
dmax (S) 0.671
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Normalised peak intensity (%)

Normalised peak intensity (%)

100

= Br
N
80~ - S H
Py o] CFj
-~ Spy + Protein o
60-
Spy molecule 100 pM
Rz (s1) 1.268 + 0.026
404
R-square 0.997
Spy molecule 100 pM + VBC 1 pM
204 R. () 1.279 + 0.022
R-square 0.998
0+ Contrast
] L] L] | L) | 1
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 Rycontrast— C; (%) 09+27
CPMG Filter (s) dimax (S) 0.785
100 HO
E Br
H
80+
-8~ Spy /§ o) CFj
-B- Spy + Protein 0
60- 10
Spy molecule 100 pM
40 Rz (s1) 1.249 £ 0.018
R-square 0.999
20 Spy molecule 100 pM + VBC 1 pM
Rz (sh) 2.596 + 0.046
R-square 0.999
D Contrast
L| Ll Ll | Ll Ll | ]
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 R, contrast - Cy %) 51.9+2.1
CPMG Filter (s) dimax (S) 0.543
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100 HO

= Br
. H
€ g0 M "
> -8~ Spy 0 CF,4
g -&- Spy + Protein 0
[
£ g0 11
x Spy molecule 100 pM
a 40 Rz () 1.427 +0.033
5 -
.aga R-square 0.997
t_é! - Spy molecule 100 pM + VBC 1 pM
_“g Rz (s7) 2.740 + 0.096
R-square 0.995
0-
. . Contrast

n L]
00 05 10 15 20 25 30 35 oot 00 470541

CPMG Filter (s) max () 0.497
HO
100 - Br
H
= Qﬁr”“@
&
- 80- -e- Spy o 0 © CFs
% -&- Spy + Protein TNH
g Py
£ 60+ 12
i
§ Spy molecule 100 pM
T 40+ Rz (s?) 1.512 +0.029
% R-square 0.998
E 20~ Spy molecule 100 pM + VBC 1 pM
o]
z Rz (s?) 1.637 +0.028
0- — R-square 0.998
L] L] L] L] L L | |
00 05 10 15 20 25 30 35 Contrast
_ 0,
CPMG Filter (s) Rz contrast — C (%) 76+24
max () 0.635
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Normalised peak intensity (%)

Normalised peak intensity (%)

100 HO S/\\N
< =
QL
A -~ Spy b
. @) CF;
-B- Spy + Protein
13
604
Spy molecule 100 pM
Rz (sh) 1.558 + 0.028
404 R-square 0.998
Spy molecule 100 pM + VBC 1 pM
20+ R, (sY) 1.609 + 0.017
R-square 0.999
0~ —a Contrast
00 05 10 15 20 25 30 35 Recontrast-Co(%) 3220
CPMG Filter (s) Amax (S) 0.632
100 HO S/\\N
- =
QA
80~ - S N
py
-=- Spy + Protein /&o © CFs
14
60+
Spy molecule 100 pM
At Rz (sY) 1.579 + 0.022
R-square 0.999
20 Spy molecule 100 pM + VBC 1 pM
R (sY) 3.425 +0.073
R-square 0.998
o Contrast
L] ] 1 1 ] 1 L}
0.0 0.5 1.0 1.5 2.0 25 3.0 3.5 R, contrast— C, (%) 53925
CPMG Filter (s) e () 0.419
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Normalised peak intensity (%)

Normalised peak intensity (%)

100

804

604

40~

20+

-8~ Spy
-~ Spy + Protein

100

80+

60+

40~

20+

05 10 15 20 25 30 35
CPMG Filter (s)

-8~ Spy
-=- Spy + Protein

0.0

05 10 15 20 25 30 35
CPMG Filter (s)

55

o) CF,
15

Spy molecule 100 pM

Rz (sh) 1.545 + 0.035
R-square 0.997
Spy molecule 100 pM + VBC 1 pM
R (sY) 2.634 +0.058
R-square 0.998
Contrast
Rz contrast — C (%) 41327
max (S) 0.490
Ho LW
H
GAGA
o Y 0 O CF;

16

Spy molecule 100 pM

Rz (s7) 1.805 + 0.032
R-square 0.998
Spy molecule 100 pM + VBC 1 pM
Rz (s7) 1.828 + 0.031
R-square 0.999
Contrast
Rz contrast — C (%) 13+24
max (S) 0.551



100

80+

Normalised peak intensity (%)

-~ Spy
-&- Spy + Protein

Fic Ny O

17

Spy molecule 100 pM

Rz (s 1.213 £0.028
R-square 0.996
Spy molecule 100 pM + VBC 1 pM
Rz (s 3.189 + 0.066
R-square 0.998
Contrast
1 1 L} L} 1 1 1
00 05 10 15 20 25 30 35 Rocontrast-C,(%) 62026
CPMG Filter (s) dmax (S) 0.489
100 s
HO_ N
—_ H
£ g0 N
x -
z SpY . Fac, O
@ -~ Spy + Protein o
= 18
@
c
'% Spy molecule 100 pM
Q@ R, (sY) 1.167 + 0.014
§ R-square 0.999
o Spy molecule 100 pM + VBC 1 pM
% R, (sY) 4.858 +0.123
= R-square 0.998
— W Contrast
L] L] L] L] L] L | |
0.0 0.5 1.0 1.5 2.0 25 3.0 3.5 Rycontrast—C, (%) 76.0%+3.2
CPMG Filter (s) Amax (S) 0.386
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Normalised peak intensity (%)

Normalised peak intensity (%)

100

80~

-~ Spy
&~ Spy + Protein

HO

E Br
HM©/
FsC N "
3 \/‘&O O

19

Spy molecule 100 pM

R (sY) 1.526 +0.041
R-square 0.996
Spy molecule 100 pM + VBC 1 pM
Rz (s 5.096 + 0.186
R-square 0.995
Contrast

L] L] L] ] L L | |
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
CPMG Filter (s)
100
80~ -~ Spy
- Spy + Protein
60-
40+
20-
0+
L] ] 1 1 ] 1 L}
0.0 0.5 1.0 1.5 2.0 25 3.0 3.5

CPMG Filter (s)

57

R contrast — C; (%) 70.1+45

dimax (3) 0.338
"o LN
N \/m
N N
FiC_L o
0]
20

Spy molecule 100 pM

R, (s1) 1.609 + 0.042
R-square 0.996
Spy molecule 100 pM + VBC 1 pM
Rz (sh) 3.116 + 0.153
R-square 0.990
Contrast
Rz contrast — C; (%) 484 +56
max (S) 0.439



100+

."? -8~ Spy . OyNH (0]
7] 3 =B~ Spy + Protein
g F3C
:'é' 60+ 21
4
3 Spy molecule 100 pM
Q
T 40- Rz (s7) 3.959 + 0.262
-‘2—“ R-square 0.970
E 204 Spy molecule 100 pM + VBC 1 pM
o
z Rz (sY) 4.109 + 0.247
0- R-square 0.976
1 | L] 1 1
0.00 0.25 0.50 0.75 1.00 1.25 Contrast
CPMG Filter (s) R contrast — C, (%) 3.7+838
Omax (S) 0.248
HO S
100' - N
H
9 N
s 9 -e- Spy o ©
Z OyNH
7] -~ Spy + Protein Y
| =
3 F3C
£ 607 22
=
g Spy molecule 100 pM
3 404 Rz (s7) 3.987 + 0.241
— R-square 0.975
% 20~ Spy molecule 100 pM + VBC 1 pM
= R (sY) 4.018 + 0.245
0+ [ R-square 0.974
1 1 L] 1 1
0.00 0.25 0.50 0.75 1.00 1.25 Contrast
CPMG Filter (s) Rz contrast — C (%) 0.8+8.6
max (5) 0.250
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8.2 Spy molecule 19 and VBC at different concentrations

Spy molecule 19 at 50 uM

100
. -~ VBC=0pM
—~ 804 \ - VBC=0.125 pM
2 -~ VBC=0.25 uM
2 - VBC=05uM
2 6o F VBC=1.0 uM
£
4
3
Q 404
-]
@
s
E 201
(=]
P4
0+
0.00 0.25 0.50 0.75 1.00 1.25
CPMG Filter (s)
[VBC] pM
Parameter
0.000 0.125 0.250 0.500 1.000
Rz (s 1.475 £ 0.059 1.969 £ 0.071 2.316 £ 0.168 3.857 £0.121 6.424 + 0.262
R-square 0.986 0.991 0.967 0.995 0.993
R2 contrast — Cz (%) - 225+4.2 341+79 60.4 + 3.8 76.2+5.2
dmax () - 0.575 0.528 0.398 0.293
Spy molecule 19 at 25 uM
100
-~ VBC=0uM
804 - VBC=0.125 M
2 =~ VBC=0.25uM
2 @ VBC=05uM
§ 604 |\ 4% VBC=1.0uM
X 2
- \
2 40
°
@
K
E 20-
(=]
=
0+ &
0.00 0.25 0.50 0.75 1.00 1.25
CPMG Filter (s)
[VBC] pM
Parameter
0.000 0.125 0.250 0.500 1.000
Rz (s 1.582 + 0.049 2.107 £ 0.095 2.811 +£0.156 4.008 + 0.200 6.934 + 0.348
R-square 0.992 0.986 0.984 0.989 0.989
Rz contrast — C2 (%) - 276+5.1 45.7+6.3 61.9+£59 78.0+6.4
dmax () - 0.555 0.475 0.389 0.280
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Normalised peak intensity (%)

Spy molecule 19 at 10 puM

VBC = 0 uM
VBC = 0.125 uM
VBC = 0.25 uM
VBC = 0.5 uM
VBC = 1.0 uM

et he

0.00 0.25 0.50 0.75 1.00 1.25
CPMG Filter (s)
[VBC] pM
Parameter
0.000 0.125 0.250 0.500 1.000
Rz (sh) 1.464 + 0.096 2.346 £ 0.193 2.807 £ 0.131 4.288 £ 0.304 7.974+0.727
R-square 0.962 0.961 0.988 0.979 0.967
R2 contrast — Cz (%) - 35.0+89 456 +5.3 64.4+85 80.9+11.7
dmax (S) - 0.524 0.476 0.374 0.256
120+
o -~ VBC=0uM
. <& VBC=0.125 M
2 -~ VBC=0.25 M
£ @ VBC=05uM
2 & VBC=1.0uM
(]
£ 60+
k4
3
o 404
T
@
g 204
(=]
4
1] e T
0.00 0.25 0.50 0.75 1.00 1.25
CPMG Filter (s)
[VBC] pM
Parameter
0.000 0.125 0.250 0.500 1.000
Rz (s 1.392 +0.101 2.337 £0.335 3.678 £ 0.489 4.255 + 0.566 7.063 +1.128
R-square 0.952 0.898 0.922 0.931 0.903
R2 contrast — C2 (%) - 34.7+15.3 58.5+ 155 64.1+15.8 78.4 +20.3
dmax (S) - 0.526 0.409 0.376 0.277
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8.3 Spy molecules 6 and 11 at 50 uM in absence or in presence of VBC 1 uM

GCF06
100

- Spy
-& Spy + Protein

60+

40+

204

Normalised peak intensity (%)

]
0 L] L] L] L] T Ll 1
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75
CPMG Filter (s)

GCF11
100

-~ Spy

80 -& Spy + Protein

60+

40+

20+

Normalised peak intensity (%)

0

3

000 025 050 075 100 1.25 150 175
CPMG Filter (s)

61

s\
HQ N
H
NN CF,
L o

Spy molecule 100 pM

R (sY) 1.255 +0.043
R-square 0.989
Spy molecule 100 pM + VBC 1 pM
Rz (s7) 1.951 + 0.062
R-square 0.994
Contrast
R contrast — C; (%) 35.7+4.0
max (5) 0.634
HO? Br
H
WL
&o o) CF4
11

Spy molecule 100 pM

R, (sY) 1.534 +0.071
R-square 0.984
Spy molecule 100 pM + VBC 1 pM
R, (s1) 3.122 +0.145
R-square 0.990
Contrast
R contrast — C; (%) 50.9+5.7
max (S) 0.447



9. NMR spectra of synthesized compounds
Compound S1b

S

"N
: HEEEERERE 3
4 SERREERED NC CF, o N ¢
|

\W /// S1b DUNDEE

10.00
20.00000000 W

Processing parameters

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 0.5 ppm

g
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Compound S1b

NC

<)
BRUKER
(>

Current Data Parameters

NAME ALC-GC-R044
EXPNO 14
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160511
Time 19.04
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
TD 119044
SOLVENT CDC13
NS 512
DS 4
SWH 25000.000 Hz
FIDRES 0.210006 Hz
AQ 2.3808801 sec
RG 196.14
DW 20.000 usec
DE 7.92 usec
TE 298.2 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO X
======== CHANNEL fl ========
SFO1l 100.6238351 MHz
NUC1 13C
Pl 10.00 usec
PLW1 36.00000000 W
======== CHANNEL f2 ========
SF02 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz64
PCPD2 90.00 usec
PLW2 20.00000000 W
PLW12 0.24691001 W
PLW13 0.20000000 w

‘ ‘ ! F2 - Processing parameters

| SI 131072

| [ | SF 100.6127525 MHz

| " o ) y WDW EM

A A A3 A A A P S AR A MO B S A A 0
LB 1.00 Hz
GB 0
PC 1.40
170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 ppm
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Compound S1b

NC CF,

<)
BRUKER
(>

Current Data Parameters

T
-100

T T X T

-120  -140 -160

64

-180

T
-200 pp

NAME GC-R044
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160517
Time 10,37
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgfhiggn.2
TD 131072
SOLVENT CDC13
NS 16
DS 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 724
DW 4.400 usec
DE 6.50 usec
TE 298.2 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 470.5453180 MHz
NUC1 19F
Pl 13.50 usec
PLW1 25.00000000 W
== CHANNEL f

500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 25.00000000 W
PLW12 0.39063001 W
F2 - Processing parameters
SI 65536
SF 470.5923772 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
TPC 1.00

m



—18.81

NO WM™
o Oy~~~
ol el el

T.75

Compound S1d

SN

NS
(o))
[Te}
NC N :
CF3 | DUNDEE

NAME ALC-GC-R045
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Dat 20160511
17.29

Tim
INSTRUM spe
PROBHD 5 mm PADUL 1

PULPROG 2930

™ 131072
SOLVENT cDC13

NS 16

DS 4
SWH 12019.230 Hz
FIDRES 0.

AQ 5.4525952

RG 196.14

bW 41.600 usec
DE 12.17 usec
TE 298.2 K
D1 0.10000000 sec
™0 1

== CHANNEL f1l =

SFO. 400.1324710 MHz
NUC1 1H

P1 10.00 usec
PLW1 20.00000000 W
F2 - Processing parameters
SI 131072

SF 400.1300097 MHz
WDW EM
ss8 0

LB 0.10 Hz
GB 0

PC 1.00

45 40 35 3.0 S5 20 15 1.0 ppm

3.08 N
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Compound S1d

SN

N
Cl3CPDlong.d CDC13 {C:\Bruker\TopSpin3.2} ALC 24 A

\ .\\r/f/‘//// NC CF
3
S1d

R\

<)
BRUKER
(. ><)

Current Data Parameters

1 \
RSP RR———————————————————.

150 140 130 120 110 100 9 80 70 60 50 40

66

NAME GC-R045
EXPNO 1
PROCNO I

F2 - Acquisition Parameters
Date_ 20160518

Time 0.18
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 2048

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 2050

DW 16.800 usec
DE 6.50 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 2
======== CHANNEL fl ========
SFO1l 125.7703637 MHz
NUC1 13C

Pl 7.50 usec
PLW1 92.00000000 W
======== CHANNEL f2 ========
SFO02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzleé
PCPD2 80.00 usec
PLW2 25.00000000 W
PLW12 0.39063001 W
PLW13 0.25000000 W

F2 - Processing parameters
SI 32768

SF 125.7577673 MHz
LB 1.00 Hz
GB 0

PC 1.40

10 ppm



Compound S1d

SN\
NS
NC BRUKER
CF3 LX)
S1 d Current Data Parameters
NAME GC-R045
EXPNO 9
PROCNO il
F2 - Acquisition Parameters
Date_ 20160517
Time 10.50
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgfhiggn.2
TD 131072
SOLVENT €DCcl3
NS 16
DS 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 724
DW 4.400 usec
DE 6.50 usec
TE 2982 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 470.5453180 MHz
NUC1 19F
Pl 13.50 usec
PLW1 25.00000000 W
== == CHANNEL f2 ========
SFO02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 25.00000000 W
PLW12 0.39063001 w
F2 - Processing parameters
SI 65536
SF 470.5923772 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
T 2 T T ¥ T T T 2 TeC 1.00
-100 -120 -140 -160 -180 -200 ppm
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—8.55

Compound S2a
Br

H2N CF3 {tr\;\vvns:r,.%

S2a '

DUNDEE

4.17

Current Data
NAME

EXPNO

PROCNO

- Acquisition Parameters
te_ 20181123

spect
5 mm PADUL 13C

Hi
PULPROG 2g30
65536
SOLVENT MeOD
NS 64

2
8000.000 Hz
0.122070 Hz

4.0960002 sec

.500 usec

1.07 usec
294.6 K

1.00000000 sec

10.00 usec
20.00000000 W

F2 - Processing parameters

ST 65536

400.1299954 MHz
EM

0.30 Hz

70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm
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Compound S2a

Br ERSITY
H,N =
2 CF3
DUNDEE

S2a

T
180

170

160

150

|
140

T T

130 120

110

I T

100 90

I T T T T T T T

80 70 60 50 40 30 20
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Compound S2a

Br Co><)
H,N cF BRUKER
3 LX)
Sza Current Data Parameters

NAME GC-S2A-F3
EXPNO 10
PROCNO il
F2 - Acquisition Parameters
Date_ 20181126
Time 9.85
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgfhiggn.2
TD 131072
SOLVENT MeOD
NS 16
DS 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 322
DW 4.400 usec
DE 6.50 usec
TE 303.4 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 470.5453180 MHz
NUC1 19F
Pl 14.50 usec
PLW1 45.00000000 W

=== == CHANNEL f
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 20.85000038 W
PLW12 0.35916999 W
F2 - Processing parameters
SI 65536
SF 470.5923772 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

T T T T T T T T TPC 1.00

T T
-100 -120 -140 -160 -180 -200 ppm
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SUPPORTING INFORMATION

Compound S2b

(VERSIT)
< n dNO~W w0 N & o,
o 0 O w®LWn S ~ PN %
. . . . . . . . . @
o © oI~~~ ~ N < o~ 4 \
NV | |
H N DUNDEE
2
CF3 Current Data Parameters
NAME GC-S2B-2
EXPNO 10

S2b ,

F2 - Acquisition Parameters

Date_ 20181126
Time 10.27
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
D 65536
SOLVENT MeOD

l NS 64
DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 181
bW 50.000 usec
DE 6.50 usec
TE 303.1 K
D1 1.00000000 sec
TDO 1

HANNEL
500.1330885 MHz
1H

10.00 usec
PLW1 20.85000038 W

F2 - Processing parameters
SI 65536

SF 500.1292670 MHz
WDW EM
ss8 0

LB 0.30 Hz
GB 0

PC 1.00

e P i e B e e e e o (e e S A

10 9 8 7 6 5 4 3 2 1 ppm

g 8 [3E2 S &
o - ~ir=lo o~ o~
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Compound S2b

<)
HN BRUKER
e

Current Data Parameters

NAME GC-S2B-2
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20181126
Time 10.289
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgfhiggn.2
TD 131072
SOLVENT MeOD
NS 16
DS 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 322
DW 4.400 usec
DE 6.50 usec
TE 303.4 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 470.5453180 MHz
NUC1 19F
Pl 14.50 usec
PLW1 45.00000000 W
======== CHANNEL f2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 20.85000038 W
PLW12 0.35916999 W

‘ F2 - Processing parameters
SI 65536
SF 470.5923772 MHz
WDW EM

- i e tem S S B 0
LB 0.30 Hz
GB 0
T T T T T T T T TPC 1.00

T T
-60 -80 -100 -120 -140 -160 -180 -200 ppm
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Compound S2¢

i~ St f

HoN

CF;
S2c

Current Data Parameters

NAME GC-S2C-GILSON
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20181126

Time 9.46
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT MeOD

NS 64

] 2

SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 181

DW 50.000 usec
DE 6.50 usec
TE 303.1 K

D1 1.00000000 sec
TDO 1.
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H

Pl 10.00 usec
PLW1 20.85000038 W

F2 - Processing parameters
ST 65536

SF 500.1299958 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

| EERE Rl T Thidie’ Hihi ) Faiii BRI SRS RS S S S T ThRaR G S e TR MR S |

90 85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0

X A 3
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Compound S2c
Br
H,N
Lihai CF,
' S2¢c

)

<)
BRUKER
(>

Current Data Parameters

NAME GC-S2C+
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20181126
Time 11,.50
INSTRUM spect
PROBHD 5 mm CPQCI 1H/
PULPROG zgpg30
TD 65400
SOLVENT MeOD
NS 2048
DS 4
SWH 29761.904 Hz
FIDRES 0.455075 Hz
AQ 1.0987200 sec
RG 190.78
DW 16.800 usec
DE 18.00 usec
TE 303.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C
Pl 12.00 usec
PLW1 133.00000000 W
======== CHANNEL f2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzleé
PCPD2 100.00 usec
PLW2 5.19999981 W
PLW12 0.06406900 W
PLW13 0.06406900 W
F2 - Processing parameters
SI 131072
‘ SF 125.7575991 MHz
I | WDW EM
A 5 A A1 S A A S AN AP A VW A SIS - 0
LB 1.00 Hz
GB 0
B B e s e biaaaas Lo Lo L e L o e A Miaaaaass aasassass O 1.40
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Compound S2¢

Br
RN C><)
S2c
Current Data Parameters
NAME GC-S2C-GILSON
EXPNO 8 1
PROCNO il
F2 - Acquisition Parameters
Date_ 20181126
Time 9.49
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgfhiggn.2
TD 131072
SOLVENT MeOD
NS 16
DS 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 322
DW 4.400 usec
DE 6.50 usec
TE 303.4 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 470.5453180 MHz
NUC1 19F
Pl 14.50 usec
PLW1 45.00000000 W
== CHANNEL f
500.1320005 MHz

NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 20.85000038 W
PLW12 0.35916999 W
F2 - Processing parameters
SI 65536
SF 470.5923772 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

T " T T T T : T PC 1.00

-20 -40 -60 -80 -100 -120 ppm
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SUPPORTING INFORMATION

Compound S2d

NS
ERS/
© ™M — OO~ o) ™ Qe"‘ 2,
o ® 0~~~ H-N o o) »*
. e« 4 e e e 2 . . °
e} g ol ol o aht N H \
CF, :
DUNDEE
szd Current Data Parameters

NAME ALC-GC-S2D-F2
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20181120
Time 14.26
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
D 65536
SOLVENT MeOD
NS 64
DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 181
bW 50.000 usec
DE 6.50 usec
TE 303.1 K
D1 1.00000000 sec
TDO 1

CHANNEL f] =====
500.1330885 MHz
1H

10.00 usec
20.85000038 W

F2 - Processing parameters
65536

SF 500.1299958 MHz
EM

LB 0.30 Hz

PC 1.00

R e P e B e e i ey M ey L L S S S R e i

9 8 7 6 5 4 3 2 1 ppm

8 n ) <
4 Q Q Q
- o« o~ ™
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Compound S2d

s
N

NS

WERSIT),
o Yo

HoN s
2

DUNDEE

S2d

T I T Al T |Raaes I T T T I T I | I T T

|
180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm
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Compound S2d

SN

CF;
S2d

Cooe™)
BRUKER
(e

Current Data Parameters

NAME GC-R049
EXPNO 2
PROCNO i3

F2 - Acquisition Parameters
Date_ 20160519

Time 13,52
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgfhiggn.2

TD 131072
SOLVENT MeOD

NS 16

DS 4

SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 203

DW 4.400 usec
DE 6.50 usec
TE 298.2 K

D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 470.5453180 MHz
NUC1 19F

Pl 13.50 usec
PLW1 25.00000000 W

T
-60 -80 -100

T T X T

-120  -140 -160

78

== == CHANNEL f2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 25.00000000 W
PLW12 0.39063001 w

F2 - Processing parameters
SI 65536

SF 470.5923772 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

TPC 1.00

m



Spy molecule 1 (Compound S3a)

79

ERSIy
O OV T OO0~ OO~ MNONNOVOWOWOOWOTITMHDWOLTNN A W %,
N 00~~~ S o DL IITITOONNNN T TITTOO0OO0O0O0O0O s =
@ s> B b B LT ONONONDND N ANNNNNNNNNNNN
| \\/\% '\\X\VN// WW .
Current Data Parameters
NAME ALC-GC-R028-HPLC
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160202
Time 19.28
O INSTRUM spect
~ Br PROBHD 5 mm PADUL 13C
PULPROG 2930
H ™ 131072
SOLVENT MeOD
N NS 320
N CF DS 4
3 SWH 12019.230 Hz
H FIDRES 0.091699 Hz
(@) AQ 5.4525952 sec
RG 196.14
DW 41.600 usec
Spy molecule 1 - S3a oE 12.17 usec
TE 298.2 K
D1 0.10000000 sec
D0 1
CHANNEL £1
400.132
10.00 usec
20.00000000 W
- Processing parameters
31072
400.1299957 MHz
EM
0
0.10 Hz
0
1.00
i
|
' ;
|
» o I r 1 b ¥ I
I T I I T I T i I I I T T I I
. 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 0.5 ppm
© o(o)le (0™ o|w o ®
o a(3(|S ola(a Sle sl |8
o Olvr=|lr b b ok - - -



Spy molecule 1 (Compound S3a)

HO
- Br
N
N CF3
H O »-g.\\‘AR\”"(I
Spy molecule 1 - S3a 3 % y

DUNDEE

170

|
160

|
150

T

140

T
130

120

110

T T I T T T

100 90 80 70 60 50
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Spy molecule 1 (Compound S3a)

HQ
- Br

H
NN CFs
H o
Spy molecule 1 - S3a

Current Data Parameters

NAME
EXPNO
PROCNO

AC-GC-R028
1
1

F2 - Acquisition Parameters

Date_
Time

INSTRUM

PROBHD

PULPROG

TD

SOLVENT

NS

DS

SWH
FIDRES
AQ

RG

DW

DE

NUC2

CPDPRG[2

PCPD2
PLW2
PLW12

20160125
9.49
spect
5 mm QNP 1H/13
zgfhiggn.2
131072
MeOD
64
4
113636.367 Hz
0.866977 Hz
0.5767168 sec
456
4.400 usec
6.50 usec
298.2 K
1.00000000 sec
0.03000000
0.00002000

CHANNEL f1
470.5453180
19F

11.50
25.00000000 w

CHANNEL f2

500.1320005

1H

waltzlé

80.00 usec
25.00000000 W
0.39063001 W

F2 - Processing parameters

SI
SF
WDW

\_——/——\SSB
LB

GB

v T ! X T '

T
-100 -120 -140 -160

81

-180

T v TPC

T
-200 ppm

65536
470.5923772 MHz
EM
0
0.30 Hz
0
1.00



Spy molecule 5 (Compound S3b)

(ERSITy
N — — ~ 0~ 0 PODIEDITNAOAAHVOOITNMONAAOONWWMO O T M ST
o n W WO O < < nmUOULULOHOOHOMOHOMOHOONOANNNAAALTI IS ONOMOMNONOO OO - -
(o)) o0} ~~ > Db LT ONON0ONONND N MO AN NNNNNNNNNNNNNNNAN
I | \\/ // l\n‘\m ‘W/% ——
HO ST
J N Current Data Parameters
“ N NAME ALC-GC-R038
EXPNO 1
H PROCNO 1
N N 2 - Acquisition Parame
N CF5
spect
O 5 mm PADUL 13C
Spy molecule 5 (S3b) R
DS
SWH
FIDRES
AQ
RG
D
DE
TE %
D1 0.10000000 sec
D0 1
CHANNEL £1 =
400.1324710 M
1M
10.00 usec
20.00000000 W
ng parameters
400.1300000 MHz
EM
| 0
0.10 Hz
| 0
1.00
|
|
- —_— - S -

70 65 6.0 55 5.0

T
45 4.0

35 3.0 25

I T I

I
15 1.0 0.5 ppm

wn o~ (=15 [ g bd b= 4 no ol ™
o ~ 3lale SIS (S S|[a(=
o o b b ad b o g 5 ol L g Ol R 1A o
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Spy molecule 5 (Compound S3b)

VERSIT),
- (s
~ “~

v

DUNDEE

T

0
(7]
2

N
N CF;
0]

Spy molecule 5 (S3b)

T T T I T T T T T T T T T T I I T T

|
190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20
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Spy molecule 5 (Compound S3b)

- NS
N
N CF3 BRUKER
H
(@)
Spy molecule 5 (SSb) Current Data Parameters
NAME AC-GC-R038
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160316
Time 14.35
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgfhiggn.2
TD 131072
SOLVENT MeOD
NS 64
DS 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 812
DW 4.400 usec
DE 6.50 usec
TE 295.0 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 470.5453180 MHz
NUC1 19F
Pl 13.50 usec
PLW1 25.00000000 W
======== CHANNEL f2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 25.00000000 W
PLW12 0.39063001 W
F2 - Processing parameters
SI 65536
SF 470.5923772 MHz
WDW EM
- SSB 0
LB 0.30 Hz
GB 0
T T T T T : T T ¥ T y T T 2 TPC 1.00
-20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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Spy molecule 9 (Compound S3c)

7.866
7.863
7:811
7.808
71.795
7.791
7.459
7.442
4.569
4.400
4.396
4.392
4.388
4.383
3.995
3.978
3 961
3.051
3.043
3.027
3.019
2.948
2.945
2.941
2.924
2.921
2.917
2.221
2.217
2.208
2.205
2.201
2 :197
2.194
2.190
2 1181
2.178
2.174
1.908
1.898
1.890
1.880
1.871
1,863
1.853

BRUKER
N T TS e ee——

Current Data Parameters

HO
/ Br NAME GCF09
H EXPNO 28
PROCNO 1
N
H o) F2 - Acquisition Parameters

CF3 Date_ 20181113
Time 23.38
Spy molecule 9 (S3c) ST apect
PROBHD 5 mm CPQCI 1H/
PULPROG zg30
TD 65536
SOLVENT MeOD
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 151.47
DW 50.000 usec
| DE 10.00 usec
TE 293.2 ‘K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 500.1330885 MHz
NUC1 1H
P1 11.00 usec
‘ PLW1 5.19999981 W
I F2 - Processing parameters
SI 131072
I SF 500.1299947 MHz
\ WDW EM
* ‘ SSB 0
‘ LB 0.30 Hz
GB 0
i PC 1.00
S L ’ ,f'f It SR S

RS ISR L B BUERIRE IR MR ol IR R R R IRoRRa IR RN IR R AR AR

80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm

g8l e EE B
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T
“O

Br
++
N N

H o CF,

Spy molecule 9 (S3c)

R s

Spy molecule 9 (Compound S3c)

<)
BRUKER
(>

Current Data Parameters

P A AR o 0

NAME GCF09
EXPNO 31
PROCNO il

F2 - Acquisition Parameters
Date_ 20181116

Time 14.33
INSTRUM spect
PROBHD 5 mm CPQCI 1H/
PULPROG zgpg30

TD 65400
SOLVENT MeOD

NS 4000

DS 4

SWH 29761.904 Hz
FIDRES 0.455075 Hz
AQ 1.0987200 sec
RG 190.78

DW 16.800 usec
DE 18.00 usec
TE 2931 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1l 125.7703637 MHz
NUC1 13C

Pl 12.00 usec
PLW1 133.00000000 W
======== CHANNEL f2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 100.00 usec
PLW2 5.19999981 W
PLW12 0.06406900 W
PLW13 0.06406900 W

F2 - Processing parameters
SI 131072

SF 125.7575994 MHz
WDW EM

LB 1.00 Hz
GB 0

PC 1.40

T T T T T
180 160 140 120 100

T % T E T

80 60 40

86
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Spy molecule 9 (Compound S3c)

HO
E Br

H
N N
H o CF,
Spy molecule 9 (S3c)

Coe™)
BRUKER
(e

Current Data Parameters

T
-100

v T T X T i

-120  -140 -160

87

-180

T
-200 pp

NAME GCF09
EXPNO 13
PROCNO 35
F2 - Acquisition Parameters
Date_ 20181113
Time 22..31
INSTRUM spect
PROBHD 5 mm CPQCI 1H/
PULPROG zgfhiggn.2
TD 1:31:07:2
SOLVENT MeOD
NS 256
DS 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 190.78
DW 4.400 usec
DE 18.00 usec
TE 2932 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 470.5453180 MHz
NUC1 19F
Pl 12.00 usec
PLW1 5.19999981 W
======== CHANNEL f
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 100.00 usec
PLW2 5.19999981 W
PLW12 0.06406900 W
F2 - Processing parameters
SI 262144
SF 470.5923772 MHz
WDW EM
SSB 0
LB 1.50 Hz
GB 0
TPC 1.00

m



Spy molecule 13 (Compound S3d)

(ERSIT)
© 0 © © W~ 10 NODODOAND~ODOWONDOENOM OO IO .\“( e
()] n or-r~-ww OV ITITTANAANAAAOON O OO OO v shs «
[e0] @ el e e el e PPy PP KPUSE LN 00 M0 o NN v e o s
| N N Z 7 I DUNDEE
Current Data Parameters
OH I g oaea gty
N EXPNO 1
- =~ PROCNO 1
F2 - Acquisition Parameters
Date_ 20160530
NH ime 19.33
NH INSTRUM spect
PROBHD S mm QNP 1H/13
PULPROG 2930
O CF ™ 65536
3 SOLVENT MeOD
NS 256
Spy molecule 13 (S3d) s
FIDRES
AQ
RG 32
DW 50.000 usec
DE 6.50 usec
TE 298.2 K
D1 1.00000000 sec
D0 1
= CHANNEL f1 =
500.13308
1H
10.00 usec
25.00000000 W
F2 - Processing parameters
SI 65536
SF 500.1307361 MHz
WDW EM
ssB 0
LB 0.30 Hz
GB 0
PC 1.00
|
I I I I T I I I I I I I I I I I T T
90 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 1.0 0.5 ppm
(=] ~ N ol o] o ol (=
& (@ S|a|a 3o (& =|® S|a |S
=} o rlole ol lo o ool |+
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Spy molecule 13 (Compound S3d)

oM S

NH

o) CF,4
Spy molecule 13 (S3d) ‘

NH

! o i

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

89

<)
BRUKER
(>

Current Data Parameters

NAME GCF13
EXPNO 33
PROCNO 1L

F2 - Acquisition Parameters
Date_ 20181115

Time 14.20
INSTRUM spect
PROBHD 5 mm CPQCI 1H/
PULPROG zgpg30

TD 65400
SOLVENT MeOD

NS 2048

DS 4

SWH 29761.904 Hz
FIDRES 0.455075 Hz
AQ 1.0987200 sec
RG 190.78

DW 16.800 usec
DE 18.00 usec
TE 2932 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C

Pl 12.00 usec
PLW1 133.00000000 w
======== CHANNEL f2 ========
SFO02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzleé
PCPD2 100.00 usec
PLW2 5.19999981 W
PLW12 0.06406900 W
PLW13 0.06406900 W

F2 - Processing parameters
SI 131072

SF 125.7575992 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40



Spy molecule 13 (Compound S3d)

OH N

=
NH

o) CF,
Spy molecule 13 (S3d)

NH

<)
BRUKER
L)

Current Data Parameters

v T T T ¥

T
-20 -40 -60 -80 -100 -120 -140 -160 -180

90

NAME GC-R0O53
EXPNO 4
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160530

Time 20.31
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgfhiggn.2

TD 131072
SOLVENT MeOD

NS 16

DS 4

SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 362

DW 4.400 usec
DE 6.50 usec
TE 298.2 K

D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1l 470.5453180 MHz
NUC1 19F

Pl 13.50 usec
PLW1 25.00000000 W
======== CHANNEL f2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG([2 waltzlé6
PCPD2 80.00 usec
PLW2 25.00000000 W
PLW12 0.39063001 W

F2 - Processing parameters
SI 65536

SF 470.5923772 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

TPC 1.00

m



Spy molecule 2 (Compound S4a)

JERSIT).
.;\“F ¥

O~ AANTNAAODD OO ADNONDANNO~OOOONVONNSNOONWOOTNORNDM O M
NPT FILTNOOCEOOOOOODMNOANNNNNNNNNNNAAOOO OO O N <
NF NSO OOOOOONNNNNNNNNNNNNNNNNN NN N A a
\lM R‘—J—N\W W DUNDEE
Current Data Parameters
HO NAME ALC-GC-R030
7 EXPNO ::1

- Br PROCNO 1
Hﬁ F?' - Acql:;s;ilo;ﬂf:;?
N N CF, :
™ 31

Spy molecule 2 (S4a)

=== CHANNEL f1l

S 400.132
NU
Pl 10.00 usec
PLW1 20.00000000 W
F2 - Processing parameters
;E‘ 400.12; 95; MHz
WDW EM
§sB 0
LB 0.10 Hz
GB 0
PC 1.00
ar I / I ,_/f_'
[ I | b | [ | | oy | [ [ [ | I | | |
7:5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
~ ol «© N |~ wn o
(=10 =] o oo o >~
Slvlle < vl -
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Spy molecule 2 (Compound S4a)

\NERSITY,
e Yo

¥4

DUNDEE

I
K

Br
N
N CF;

A0

O
Spy molecule 2 (S4a)

i ~

K T T T T T T P T T T T T

T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Spy molecule 2 (Compound S4a)

HO
K Br

N

N CF;

A0

(0]
Spy molecule 2 (S4a)

-
BRUKER
e

Current Data Parameters

T
-100

v T T X T i

-120  -140  -160

93

-180

T
-200 pp

NAME GCF02 (Correct)
EXPNO 100
PROCNO 3k
F2 - Acquisition Parameters
Date_ 20181114
Time 1025
INSTRUM spect
PROBHD 5 mm CPQCI 1H/
PULPROG zgfhiggn.2
TD 1:31:07:2
SOLVENT MeOD
NS 256
DS 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 190.78
DW 4.400 usec
DE 18.00 usec
TE 293.1 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 470.5453180 MHz
NUC1 19F
Pl 12.00 usec
PLW1 5.19999981 W
======== CHANNEL f
SFO02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 100.00 usec
PLW2 5.19999981 W
PLW12 0.06406900 W
F2 - Processing parameters
SI 262144
SF 470.5923772 MHz
WDW EM
SSB 0
LB 1.50 Hz
GB 0
TPC 1.00

m



Spy molecule 6 (Compound S4b)

nwowooMmoguwugenMmMVowonmnunmoOoao~TowMmoagdorrNEHANET AITFTAANTTOHOONMM O
MANATN AT OTNOOONTOVONHTANHIDOIANOINODONVMOM-TOONANANWOSTEHMANN—H O O O
oWV LOVONHOLOLOLOWOWOWOTOOO-TLVLOIOHWOWOWOLOMOMOANNNNNNNAAAAAOO
NI ITIONNDNONDONDOMNNDOANNNNNANNNNNNNNNNN

2.076
1.960

R — = T D

Current Data Parameters

NAME

HO S T,

GCF06
11
1

F2 - Acquisition Parameters

H Date_
Time
N CF3 INSTRUM
/§ ) PROBHD
0 PULPROG
TD
Spy molecule 6 (S4b) fI(SDLVENT
DS
SWH
FIDRES
AQ
RG
DW
DE

20181114
9.28
spect
5 mm CPQCI 1H/
zg30
65536
MeOD
128
2
10000.000 Hz
0.152588 Hz
3.2767999 sec
137573
50.000 usec
10.00 usec
293.2 K
1.00000000 sec
1

CHANNEL fl ========
500.1330885 MHz
1H
11.00 usec

5.19999981 W

F2 - Processing parameters

SI
SF
WDW
SSB
LB
GB

i \ PC

d

| &
o - //f A /o)

R B s e e e b e e ) e i o D e i i e i

10 9 8 7 6 5 4 3 2 1 ppm

o [=2]
o 3[a|e S Sle S[S|S
o <

94

131072
500.1299946 MHz
EM
0
0.30 Hz
0
1.00



S

Spy molecule 6 (Compound S4b)

Spy molecule 6 (S4b)

<)
BRUKER
(><)

Current Data Parameters

NAME
EXPNO
PROCNO

GCF06
13
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CPDPRG[2
PCPD2
PLW2
PLW12
PLW13

20181116
17.14
spect

5 mm CPQCI 1H/
zgpg30
65400
MeOD
3000
4
29761.904 Hz
0.455075 Hz
1.0987200 sec
190.78
16.800 usec
18.00 usec
2931 K
2.00000000 sec
0.03000000 sec

1:
CHANNEL £l ========
125.7703637 MHz
13C
12.00 usec
133.00000000 w
CHANNEL f2 ========
500.1320005 MHz
1H
waltzl6
100.00 usec

5.19999981 W
0.06406900 W
0.06406900 W

F2 - Processing parameters

T T
120 100 80 60 40

95

131072
125.7575993 MHz
EM
0
1.00 Hz
0
1.40



Spy molecule 6 (Compound S4b)

SN
HO N
N
/2 CF3
(0] © ‘\ﬁ

Spy molecule 6 (S4b)

<)
BRUKER
(>

Current Data Parameters

96

NAME GCF06
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20181114
Time 9.18
INSTRUM spect
PROBHD 5 mm CPQCI 1H/
PULPROG zgfhiggn.2
TD 131072
SOLVENT MeOD
NS 256
DS 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 190.78
DW 4.400 usec
DE 18.00 usec
TE 293.2 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 470.5453180 MHz
NUC1 19F
Pl 12.00 usec
PLW1 5.19999981 W
======== CHANNEL f2 ========
SFO02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 100.00 usec
PLW2 5.19999981 W
PLW12 0.06406900 W
F2 - Processing parameters
SI 262144
SF 470.5923772 MHz
WDW EM
SSB 0
LB 1.50 Hz
GB 0

L AT TPC 1.00

90 ppm



Spy molecule 10 (Compound S4c)

TN A A OIONOO~OFTNANNAONAONAATONOANNNAAOOONNNWMDOMNSTMNN A O O O~ SWERSITY
OWOWOOOWOWWOVWOVUINOININIDTODOOSELOWOWOMIMMNHMMNMOHMNMOHOANNNNNNA—AAAAO OO N & %
® A & % M B B oE @ 9 & @ @ 8 & & € 4 B & S & N ® & @ @ 8 8 % W 5 4 E e M K S e B OF % W e 8 & 4 & A & e \;&’
NFE SISO NNNNOONOOONNNNNNNNNNNNNNNNNNNN NN N A <
DUNDEE

Current Data Par.
NAME

T
~O

Br
H
N N

A0 CF5

O
Spy molecule 10 (S4c)

SF 500.1299947 MHz
EM

LB 0.30 Hz

PC 1.00

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.
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Spy molecule 10 (Compound S4c)

<)
BRUKER
(>

Current Data Parameters

| NAME GCF10
HQ B EXPNO 64
; r PROCNO 1
H
N F2 - Acquisition Parameters
N Date_ 20181116
Time 19.85
(@] CF3 INSTRUM spect
0] PROBHD 5 mm CPQCI 1H/
PULPROG zgpg30
Spy molecule 10 (S4c) TD 65400
SOLVENT MeOD
NS 3000
DS 4
SWH 29761.904 Hz
FIDRES 0.455075 Hz
AQ 1.0987200 sec
RG 190.78
DW 16.800 usec
DE 18.00 usec
TE 2931 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
s======= CHANNEL f] ========
SFO1 125.7703637 MHz
NUC1 13C
Pl 12.00 usec
PLW1 133.00000000 W
======== CHANNEL f2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzleé
PCPD2 100.00 usec
PLW2 5.19999981 W
PLW12 0.06406900 W
PLW13 0.06406900 W

F2 - Processing parameters

131072
125.7575992 MHz
EM
0
1.00 Hz
0
v v T v 1.40

T T T T T
180 160 140 120 100 80 60 40 20 ppm
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Spy molecule 10 (Compound S4c)

HO
E Br

H
N N

f”£§ C) (:F3

O
Spy molecule 10 (S4c)

' T T X T i

99

T
-60 -80 -100 -120 -140 -160 -180

T < T

-200 ppm

<)
BRUKER
(>

Current Data Parameters

NAME GCF10
EXPNO 60
PROCNO 1
F2 - Acquisition Parameters
Date_ 20181114
Time 9.37
INSTRUM spect
PROBHD 5 mm CPQCI 1H/
PULPROG zgfhiggn.2
TD 131072
SOLVENT MeOD
NS 256
DS 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 190.78
DW 4.400 usec
DE 18.00 usec
TE 293:.1 R
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl =—======
SFO1 470.5453180 MHz
NUC1 19F
P1 12.00 usec
PLW1 5.19999981 W

== CHANNEL f2 =

500.1320005 MHz

NUC2 1H
CPDPRG[2 waltzlé
PCPD2 100.00 usec
PLW2 5.19999981 W
PLW12 0.06406900 W
F2 - Processing parameters
SI 262144

SF 470.5923772 MHz
WDW EM
SSB 0

LB 1.50 Hz
GB 0

PC 1.00



Spy molecule 14 (Compound S4d)

JERSIT)

OO MEHONONDHOMANOTMOMANTONANADNDOMNMITITITOMOANNNAAHOOOTOHLONOTMMANAO Af._"-\\ ”0

Ao~ VLVOVOLWNINWOMWOIWONOVWMOVODLOLONOITALMOMOMNMMHOMNOMOMHOMOOHOOHOONANNAAAAAAAO o -
L T T T T T S S S R R \:
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Nﬁi ‘——%‘\Rﬁw‘w" e, o

Current Data Parameters

GC-R054

5 mm QNP

HO I
H
NENG

/& O CF3

(0]
Spy molecule 14 (S4d)

Pl 10.00 usec
PLW1 25.00000000 W

Processing param
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Spy molecule 14 (Compound S4d)

o

<)
BRUKER
(>

el od t 1 \ | ) \ )
\EA V|
Current Data Parameters
NAME GCF14
EXPNO 184
PROCNO i
Sﬂﬁﬁ“ F2 - Acquisition Parameters
= Date_ 20181117
H Time 3.26
INSTRUM spect
N N PROBHD 5 mm CPQCI 1H/
PULPROG zgpg30
TD 65400
/go o CFS SOLVENT MeOD
NS 2048
DS 4
Spy molecule 14 (S4d) SWH 29761.904 Hz
FIDRES 0.455075 Hz
AQ 1.0987200 sec
RG 190.78
DW 16.800 usec
DE 18.00 usec
TE 293.1 K
\ D1 2.00000000 sec
1 D11 0.03000000 sec
| TDO 1:
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C
Pl 12.00 usec
| PLW1 133.00000000 W
|
I ======== CHANNEL f2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzleé
PCPD2 100.00 usec
PLW2 5.19999981 W
PLW12 0.06406900 W
PLW13 0.06406900 W
F2 - Processing parameters
s3I 131072
] | SF 125.7576007 MHz
‘ ‘:J \ [ WDW EM
A ke Lok A e} A A " SSB 0
LB 1.00 Hz
GB 0
" T x T T ? T T T : T 3 T T PC 1.40
180 160 140 120 100 80 60 40 20 ppm
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Spy molecule 14 (Compound S4d)

SN
S

HO

A0 CF3

Spy molecule 14 (S4d)

Current Data Parameters

Hz
Hz
sec

usec
usec

sec

usec

w

MHz

Hz

NAME GC-R054
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160530
Time 23,11
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgfhiggn.2
TD 131072
SOLVENT MeOD
NS 16
DS 4
SWH 113636.367
FIDRES 0.866977
AQ 0.5767168
RG 362
DW 4.400
DE 6.50
TE 298.2
D1 1.00000000
D11 0.03000000
D12 0.00002000
TDO 1
======== CHANNEL f1l ====
SFO1 470.5453180
NUC1 19F
Pl 13..50
PLW1 25.00000000
======== CHANNEL f2 ====
SF02 500.1320005
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00
PLW2 25.00000000
PLW12 0.39063001
F2 - Processing parameters
SI 65536
SF 470.5923772
WDW EM
SSB 0

LB 0.30
GB 0

PC 1.00

102
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Spy molecule 3 (Compound S5a)

NERSIT)
«V\ }U“

oo~V rCVOYITITTONEOOTOMOANNAHAONOSIT>WO T MO
O VOVWOVOVOVOUMMHOANNNNANNNNNNALODODODODOOOWOO -
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—_———— = .,
Current Data Parameters
ALC-GC-R029
10

HO
2 Br
HM©:
0 O

Spy molecule 3 (S5a)

2
D1 0.1000

CHANNEL f1 =
400.132

10 M
1H

10.00 usec

20.00000000 W

Hz

0.10

| |
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Spy molecule 3 (Compound S5a)

-;\\-\1RSI7,.r
o' »

e 5

DUNDEE

T
WO

Br
N
N CF;
0 O
Spy molecule 3 (S5a)

Crp60comp. 4
0.500

5.50040007 W
] Crp60,0.5,20.1
0.500
0 Hz
5.50040007 w

AN L I

| B I T I 82|  gaauaan | T [RAeEsAaR s T i T T I T | AR

T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Spy molecule 3 (Compound S5a)

HO
- Br
N
N CFs
5 © BRUKER
\/ Spy molecule 3 (S5a)
I

Current Data Parameters
NAME GCF03 (Correct)
EXPNO 10
PROCNO i
F2 - Acquisition Parameters
Date_ 20181114
Time 8.58
INSTRUM spect
PROBHD 5 mm CPQCI 1H/
PULPROG zgfhiggn.2
TD 131072
SOLVENT MeOD
NS 256
DS 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 190.78
DW 4.400 usec
DE 18.00 usec
TE 2932 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 470.5453180 MHz
NUC1 19F
Pl 12.00 usec
PLW1 5.19999981 W
======== CHANNEL £
SFO02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 100.00 usec
PLW2 5.19999981 W
PLW12 0.06406900 W
F2 - Processing parameters
SI 262144
SF 470.5923772 MHz
WDW EM
SSB 0
LB 1.50 Hz
GB 0

T T i T g T T T T PC 1.00

-20 -40 -60 -80 -100 -120 ppm
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Spy molecule 7 (Compound S5b)

NOTUOMHOOOWUITANMANOINODODOWMNMANAAOONDNTHOODDVWODOOLLOETLHOOODINANOOTLVWLOLWONAITANHOOOWMES O -\“'\:Rglrl'r
SOOI TODLOVDONDOOOWOWOWOLOWOLWOPTTOOTTOVOOVOMMOANANANNANANNANNCAAAAAO OO OO \-'\" %
o~ TSI LITOOOO0ON0OMO0ONOANNNNANANANANANANANANANNANANANANNANNAO @
DUNDEE
Current Data Parameters
NAME GCF07
S 1
HO \N
4 . F2 - Acquisitio eters
H Tin ) 2
N PROBHD 5 mm CRQCT 18/
M CF3 ggv_mcc /zw::g
o :
(0] He
Hz
Spy molecule 7 (S5b) 73 ¢
50.000 usec
10.(7[-1 usec
100000000
T T T T P T T T T T T T T T T T T T T
95 90 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 1.0 ppm
e 2| (@ S e IS S
o Ol O < o~ NJi=r (=]
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Spy molecule 7 (Compound S5b)

o)
BRUKER
(. ><)

Current Data Parameters

NAME GCFO07
EXPNO 114
PROCNO 1
HQ N F2 - Acquisition Parameters
- Date_ 20181115
Hm Time 17.07
N INSTRUM spect
N PROBHD 5 mm CPQCI 1H/
PULPROG zgpg30
;:>Z\v//£§ TD 65400
O SOLVENT MeOD
NS 3072
DS 4
Spy molecule 7 (S5b) SWH 29761.904 Hz
FIDRES 0.455075 Hz
AQ 1.0987200 sec
RG 190.78
DW 16.800 usec
DE 18.00 usec
TE 2931 K
D1 2.00000000 sec
i D11 0.03000000 sec
| TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C
Pl 12.00 usec
PLW1 133.00000000 W
======== CHANNEL f2 ========
SF02 500.1320005 MHz
1 NUC2 1H
CPDPRG[2 waltzleé
| PCPD2 100.00 usec
PLW2 5.19999981 W
PLW12 0.06406900 W
| PLW13 0.06406900 W
|
F2 - Processing parameters
| s3I 131072
‘ SF 125.7575993 MHz
‘ | ‘ ‘ WDW EM
. MWWWWSSB 0
1.00 Hz
GB 0
T : T i T T 1 T T Y T T Y T FC 1.40
180 160 140 120 100 80 60 40 20 ppm
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Spy molecule 7 (Compound S5b)

HO S
- NS
N
Y CFs
5 ©

Spy molecule 7 (S5b)

o)
BRUKER
{ )

Current Data Parameters

NAME GC-GCF007
EXPNO 10
PROCNO il

F2 - Acquisition Parameters
Date_ 20181122

Time 15 25
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgfhiggn.2

TD 131072
SOLVENT MeOD

NS 16

DS 4

SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 322

DW 4.400 usec
DE 6.50 usec
TE 303.4 K

D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 470.5453180 MHz
NUC1 19F

Pl 14.50 usec
PLW1 45.00000000 W

== == CHANNEL f

SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 20.85000038 W
PLW12 0.35916999 W
F2 - Processing parameters
SI 65536

SF 470.5923772 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

T T
-80 -100 -120
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Spy molecule 11 (Compound S5c)

A
%

(VERSIT),
DUNDEE

N
i)

€0°T
0T"T
Lo"e
80°¢
60°¢
0T°¢
IT %
T "¢
ET"C
vl ¢
L1°¢
Ve ¢
g¢"¢
§¢°¢
9¢ ¢
9z ¢
Le ¢
Le ¢
Le e
8¢ ¢
6¢°C
LE"“C
6E"C
6G°€
09°¢€
L9 "€
L9 "€
L9"E
L9° €
69°¢€
69 "€
oL €
Tl M€
LE™E
8L "E
08°¢€
08°¢€
8V "7
1677
8G°F
09°%
19°F
Z9° v
G9° ¥
69°L
Tk 4
o
Lt L
8L"L
6L L
78" L
P8 L

‘M/M

T\

[
m

ov
T

Ir=

5 mm CPQ!

PROBHD

PULPROG

)
L
®)

Spy molecule 11 (S5c)

10.00 usec

ng parameters

30 Hz

0.

ppm

80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0
£

8.5

fo
a2
o
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Spy molecule 11 (Compound S5c)

<)
BRUKER
(>

Current Data Parameters
NAME GCF11
EXPNO 124
PROCNO 42
F2 - Acquisition Parameters
Date 20181116
HO Time 10.58
2 Br INSTRUM spect
H PROBHD 5 mm CPQCI 1H/
N PULPROG zgpg30
u TD 65400
SOLVENT MeOD
NS 3072
o © CFs - 2
SWH 29761.904 Hz
FIDRES 0.455075 Hz
Spy molecule 11 (S5c) AQ 1.0987200 sec
RG 190.78
DW 16.800 usec
DE 18.00 usec
TE 29351 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C
Pl 12.00 usec
PLW1 133.00000000 w
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 100.00 usec
PLW2 5.19999981 W
PLW12 0.06406900 W
PLW13 0.06406900 W
F2 - Processing parameters
SI 131072
{ SF 125.7576002 MHz
| [ 1] ‘ WDW EM
-+ - Al SSB 0
LB 1.00 Hz
GB 0
B e AAAAALSY LALLb by L A MAASAARASY LALLLALALY Ly A as) MAAAAAAALY LALALLLASY Lot MARAAAAAS MAAMAASALY RALALAALEY Lassannns-TO 1.40

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Spy molecule 11 (Compound S5c)

HO
- Br
}{
ST Co<)
o © CF3 BRUKER
/ Spy molecule 11 (S5¢) LX)
Current Data Parameters
NAME GCF11
EXPNO 120
PROCNO 45
F2 - Acquisition Parameters
Date_ 20181114
Time 11.14
INSTRUM spect
PROBHD 5 mm CPQCI 1H/
PULPROG zgfhiggn.2
TD 131072
SOLVENT MeOD
NS 256
DS 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 190.78
DW 4.400 usec
DE 18.00 usec
TE 2931 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 470.5453180 MHz
NUC1 19F
Pl 12.00 usec
PLW1 5.19999981 W
======== CHANNEL f
SF02 500.1320005 MH
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 100.00 usec
PLW2 5.19999981 W
PLW12 0.06406900 W
F2 - Processing parameters
SI 262144
SF 470.5923772 MHz
WDW EM
SSB 0
LB 1.50 Hz
GB 0
T T T Y T Y T Y T PC 1.00
-20 -40 -60 -80 -100 -120

111



Spy molecule 15 (Compound S5d)

O OO~ VWITIILHALMOMOANOMMOANNHONANIT AHOOITMANONMODVDATOONVOVO>TWVOVAHNONIITTITMANAHOM
O oo~ ccvVVVVOUNNHINMNMOOOWOWENEE~TVVLVVLOUINIHTOMOMOMOMOOMOANANANANANANAAAAAAAA A O
O D> ORPAYPIPAPLPLOOOOMOOOOO0OOOOOMOMNNNANANNNANNNNANANANNANNNNNNN
| '\‘NWN‘W \\\:;éﬁW .
HO S/\\ Current Data Parameters
- <N 0
o © CF;
Spy molecule 15 (S5d)
|
= CHANNEL
500. 08
1H
10.00 usec
25.00000000 w
F2 - Processing parameters
SI
SF 500.12997 MHz
WDW EM
SsB 0
LB 0.30 Hz
GB 0
PC 1.00
l sl — G el 1
T " T T T T T ] T T T T
9 8 7 6 5 4 3 2 1 0 ppm
o o < N OO o
] e e S e N
o o« o o~ NI~ (=]
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Spy molecule 15 (S5d)

Spy molecule 15 (Compound S5d)

ZT

CF3

o)
BRUKER
(. ><)

Current Data Parameters

NAME
EXPNO
PROCNO

GCF15
194
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CPDPRG[2
PCPD2
PLW2
PLW12
PLW13

20181117
5.33
spect
5 mm CPQCI 1H/
zgpg30
65400
MeOD
2048
4
29761.904 Hz
0.455075 Hz
1.0987200 sec
190.78
16.800 usec
18.00 usec
2931 K
2.00000000 sec
0.03000000 sec

CHANNEL fl ========

125.7703637 MHz
13C
12.00 usec
133.00000000 W

CHANNEL f2 ========

500.1320005 MHz
1H
waltzl6
100.00 usec
5.19999981 W
0.06406900 W
0.06406900 W

F2 - Processing parameters

SI
SF
WDW
SSB

LB
GB

80 60 40

113

1PC

Ppm

131072
125.7575999 MHz
EM
0
1.00 Hz
0
1.40



Spy molecule 15 (Compound S5d)

S\
HQ N

é
(@)
ZT

(0]

Spy molecule 15 (S5d)

<)
Lk, BERUKER
)

Current Data Parameters

Hz
Hz
sec

usec
usec

sec

usec

w

MHz

Hz

NAME GC-RO55
EXPNO 19
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160531
Time 0.45
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgfhiggn.2
TD 131072
SOLVENT MeOD
NS 16
DS 4
SWH 113636.367
FIDRES 0.866977
AQ 0.5767168
RG 322
DW 4.400
DE 6.50
TE 298.2
D1 1.00000000
D11 0.03000000
D12 0.00002000
TDO 1
======== CHANNEL f1l ====
SFO1l 470.5453180
NUC1 19F
Pl 13.50
PLW1 25.00000000
======== CHANNEL f2 ====
SF02 500.1320005
NUC2 1H
CPDPRG[2 waltzlé6
PCPD2 80.00
PLW2 25.00000000
PLW12 0.39063001
F2 - Processing parameters
SI 65536
SF 470.5923772
WDW EM
SSB 0
LB 0.30
GB 0

T T T T T T TPC 1.00

T
-120 -140  -160 -180 -200 ppm
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Spy molecule 4 (Compound S6a)

(ERSITy
WO MS O N OO ADNNANNAOD NN OO O TN AT Qe
DSOS S0 W0 W0 COLIOMMANDOOONNNNAODOOOOOO OO ~ ———
@ A A & & M K = e & £ @ W 8 & & ® B K K 4 & K & & & 4 X €& # 8 £ & & B )
e S L T OONNONONONNNNNNNNNNNNN '

& N1/ Ve =\ . 4

Current Data Parameters

HO NAME AC-GC-R033
z

EXPNO X
Br PROCNO 1
H F2 - Acquisition Parameters
N Date_ 20160306
N Time 19.19
CF3 INSTRUM spect
PROBHD S mm QNP 1H/13
O PULPROG zg30
TD 65536
O O SOLVENT MeOD
NH NS 1280
2
10000.000 Hz
0.152588 Hz
3.2767999 sec
Spy molecule 4 (S6a) 50.000 usec
6.50 usec

295.1 K
1.00000000 sec

CHANNEL f1 =
500.13308

1H

10.00 usec
25.00000000 w

F2 - Processing parameters
SI 65536
SF 500.1307360 MHz
WDW EM
ssB 0
LB 0.30 Hz
GB 0
BC 1.00

T I I I I I T I I I T T I I I I T

80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm

s (58
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|

e A A A A BB A WA NI RO 5. “

Spy molecule 4 (Compound S6a)

1) O

7/NH

Spy molecule 4 (S6a)

<)
BRUKER
(. ><)

Current Data Parameters

T
180

T
160

T
140

* T > T

T T
120 100 80 60

116

T
40

T
20

NAME AC-GC-R033
EXPNO 2
PROCNO 11
F2 - Acquisition Parameters
Date_ 20160306
Time 20.15
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT MeOD
NS 12336
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 2050
DW 16.800 usec
DE 6.50 usec
TE 296.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 12
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C
Pl 7.50 usec
PLW1 92.00000000 W
======== CHANNEL f2 ========
SFO02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzleé
PCPD2 80.00 usec
PLW2 25.00000000 W
PLW12 0.39063001 W
PLW13 0.25000000 W
F2 - Processing parameters
SI 32768
SF 125.7577853 MHz
LB 1.00 Hz
GB 0
TPC 1.40
ppm



Spy molecule 4 (Compound S6a)

117

HO
- Br
H
N N
CF3
o BRUKER
O
C’7/NH
Current Data Parameters
Spy molecule 4 (S6a) NAME AC-GC-R033
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160307
Time 815
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgfhiggn.2
TD 131072
SOLVENT MeOD
NS 64
DS 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 645
DW 4.400 usec
DE 6.50 usec
TE 295.8 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 470.5453180 MHz
NUC1 19F
Pl 13.50 usec
PLW1 25.00000000 W
======== CHANNEL f
SFO02 500.1320005 MH
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 25.00000000 W
PLW12 0.39063001 W
F2 - Processing parameters
SI 65536
SF 470.5923772 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
T T T T PC 1.00
0 -80 -100 -120 ppm



Spy molecule 8 (Compound S6b)

NOWOWHOCTLWLOVNOWVOVUITMHHANODMMOMEITULMIPITITITNAHOSTVOONDOOILTNANMNAHOO I~ N N
O TITEITTOODOOUNOWONWOTTITOONNVOVOOANANNNNNANNNNAAAATDODOO OO
eSO N NNNNNNNNNNNNNNNNN A

—9 03
87

DUNDEE
Current Data Parameters
NAME GCFO8
EXPNO 72
PROCNO 1
F2 - Acquisition Parameters
S Date_ 2018111
HO N Time 10.06
- INSTRUM spect
8 NS PROBHD 5 mm CPQCI 1H/
H PULPROG 2930
65536
N MeOD

128

2

| SWH 10000.000 Hz

O FIDRES 8 Hz
AQ

0 0

NH DW 0. usec
DE 10.00 usec

| TE 293.2 K
D1 1.00000000 sec

DO

Spy molecule 8 (S6b) e CHANNEL 1 ===
SFol 500.1330885
NUC1 1H
Pl 11.00 usec
PLW1 5.19999981 W
F2 - Processing parameters
SI 131072
SF 500.1299946 MHz
wWow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

| | T T I ’ I I I T

9 8 7 6 5 4 3 2 1 ppm
3 3l5)[8 g s yEEy

(=] | | n o~ lMi=lm L]
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Spy molecule 8 (S6b)

) A Dl .

2 —

Spy molecule 8 (Compound S6b)

<)
BRUKER
(. ><)

Current Data Parameters

T T T
180 160 140

T
120

T
100

80 60 40

119

NAME GCF08

EXPNO 74

PROCNO I

F2 - Acquisition Parameters

Date_ 20181116

Time 22.36

INSTRUM spect

PROBHD 5 mm CPQCI 1H/

PULPROG zgpg30

TD 65400

SOLVENT MeOD

NS 3000

DS 4

SWH 29761.904 Hz

FIDRES 0.455075 Hz

AQ 1.0987200 sec

RG 190.78

DW 16.800 usec

DE 18.00 usec

TE 2932 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1l 125.7703637 MHz

NUC1 13C

Pl 12.00 usec

PLW1 133.00000000 w

======== CHANNEL f2 ========

SFO02 500.1320005 MHz

NUC2 1H

CPDPRG[2 waltzleé

PCPD2 100.00 usec

PLW2 5.19999981 W

PLW12 0.06406900 W

PLW13 0.06406900 W

F2 - Processing parameters

SI 131072

SF 125.7576001 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40
Ppm



Spy molecule 8 (Compound S6b)
HO SN

N
N CF3

0 o ©

?/NH

Spy molecule 8 (S6b)

Current Data Parameters

Hz
Hz
sec

usec
usec

sec

usec
W
w

MHz

Hz

NAME GCF08
EXPNO 70
PROCNO 1
F2 - Acquisition Parameters
Date_ 20181114
Time 9,57
INSTRUM spect
PROBHD 5 mm CPQCI 1H/
PULPROG zgfhiggn.2
TD 131072
SOLVENT MeOD
NS 256
DS 4
SWH 113636.367
FIDRES 0.866977
AQ 0.5767168
RG 190.78
DW 4.400
DE 18.00
TE 293.2
D1 1.00000000
D11 0.03000000
D12 0.00002000
TDO 1
======== CHANNEL fl ====
SFO1 470.5453180
NUC1 19F
Pl 12.00
PLW1 5.19999981
======== CHANNEL f2 ====
SFO02 500.1320005
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 100.00
PLW2 5.19999981
PLW12 0.06406900
F2 - Processing parameters
SI 262144
SF 470.5923772
WDW EM
SSB 0

LB 1.50
GB 0

PC 1.00

120

Ppm



Spy molecule 12 (Compound S6c¢)

(ERSIT),
NI ITONASTTNOOONT MMM IANDNTONASNTSTOOOIITINMNNNONAON®OOF L oW e
OO~ VOVLLONNOIITANOODANNNNNNNNNNNNAASTAOO OO OC ¥ -
. . . . . . . . . . . . . . . . . . . . . . . . . . . . [ g . . . . . . . . . . . . . . . . . . . . . had
SN NS LLSLSLSLSLSSIIOONONOONNNNNNNNNNNNNNNNNNNNNN -

HO
% Br
H
At

Spy molecule 12 (S6c) RG

DUNDEE

PULPROG
™
SOLVENT
NS

Hz
Hz
sec
usec
usec
2 K

= CHANNEL f1
500.133

B AT D __/_/f

80 75 70 65 6.0 55 30 25 20 15 1.0 ppm

5.0 4.5 4.0 3.5
SEEEN )3 3fs 5
ool o il =]
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Spy molecule 12 (Compound S6c¢)

Vi ‘\ \ |/ N
HO
= Br
H
N N
0] CF;
0]
O?/NH
Spy molecule 12 (S6c) ‘
|
|
\
|
|
ol
.
I ) L ‘
B R L e
170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm

122

o)
BRUKER
(>

Current Data Parameters

NAME GCF12
EXPNO 84
PROCNO 1
F2 - Acquisition Paramet
Date_ 20181117
Time 1.17
INSTRUM spect
PROBHD 5 mm CPQCI 1H/
PULPROG zgpg30
TD 65400
SOLVENT MeOD
NS 3000
DS 4
SWH 29761.904
FIDRES 0.455075
AQ 1.0987200
RG 190.78
DW 16.800
DE 18.00
TE 2931
D1 2.00000000
D11 0.03000000
TDO 1
======== CHANNEL fl ====
SFO1 125.7703637
NUC1 13C
Bl 12.00
PLW1 133.00000000
======== CHANNEL f2 ====
SFO2 500.1320005
NUC2 1H
CPDPRG([2 waltzl6
PCPD2 100.00
PLW2 5.19999981
PLW12 0.06406900
PLW13 0.06406900
F2 - Processing paramete
SI 131072
SF 125.7575997
WDW EM
SSB 0

LB 1.00
GB 0

PC 1.40

ers

Hz
Hz
sec

usec
usec
K
sec
sec

usec
w

w

W

rs

MHz

Hz



Spy molecule 12 (Compound S6c¢)

123

HQ
£ Br
++
N N
CF, BRUKER
O
\ / Cl?y’hJH
\
Current Data Parameters
NAME GCF12
Spy molecule 12 (Séc) EXPNO 380

PROCNO 1
F2 - Acquisition Parameters
Date_ 20181114
Time 10.16
INSTRUM spect
PROBHD 5 mm CPQCI 1H/
PULPROG zgfhiggn.2
TD 131072
SOLVENT MeOD
NS 256
DS 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 190.78
DW 4.400 usec
DE 18.00 usec
TE 293.1 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 470.5453180 MHz
NUC1 19F
Pl 12.00 usec
PLW1 5.19999981 W
======== CHANNEL f2 ========
SFO02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 100.00 usec
PLW2 5.19999981 W
PLW12 0.06406900 W
F2 - Processing parameters
SI 262144
SF 470.5923772 MHz
WDW EM
SSB 0
LB 1.50 Hz
GB 0

T T T T PC 1.00

-60 -80 -100 -120 ppm



Spy molecule 16 (Compound S6d)

OO A A0~V ITNONTITITNOITIDITILSONOANMANDNOSNETOINONHONOVO OO T TN N> ‘;\“'\1‘“’71}

ar-cCcCCcCcVvo~-VvVvVVVwLOUINNONMIOHOAOOOOOoOLMANANANANANNANANNAAAAAAAAAAO O OO ) %
oI IIION0OO0ONDOONONNNNNNNNNNNNNNNNNNNNNNAN A A a
DUNDEE

Current Data Parameters

NAME GC-ROS58

S/\\ EXPNO 22
HQ ~ N PROCNO 1
H : Acquisiti n e t
N N :
0 F i
ox/l\\o CFs

?/NH

Spy molecule 16 (S6d)

Pl 10.00 usec
PLW1 25.00000000 W
F2 - Processing parameters
ST 65536
SF 500.1299785 MHz
WDW EM
558 0

0.30 Hz

0
1.00

-+ + o ¥F - I -1 f

© -
~
(=2}
(3}

I
3 2 1 0 -1 ppm

I
(5] oo [sedf=230e] [=1[=] ~O|N|Wn =]
ot ] b o e e I B =222 Q
o L od b ot | o NN | =i~ (=]
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Spy molecule 16 (Compound S6d)

<)
BRUKER
(. ><)

Current Data Parameters

NAME GCF16
EXPNO 204
HO S/\\N PROCNO 1
; A F2 - Acquisition Parameters
H Date_ 20181117
N Time 7.41
N i INSTRUM spect
PROBHD 5 mm CPQCI 1H/
O CF3 | PULPROG zgpg30
0 O TD 65400
NH SOLVENT MeOD
7/ NS 2048
DS 4
SWH 29761.904 Hz
Spy molecule 16 (S6d) FIDRES 0.455075 Hz
AQ 1.0987200 sec
RG 190.78
DW 16.800 usec
DE 18.00 usec
TE 293.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C
Pl 12.00 usec
PLW1 133.00000000 W
======== CHANNEL f2 ========
SF02 500.1320005 MHz
NUC2 1H
| CPDPRG[2 waltzleé
PCPD2 100.00 usec
PLW2 5.19999981 W
PLW12 0.06406900 W
PLW13 0.06406900 W
F2 - Processing parameters
4 | ST 131072
[ SF 125.7575992 MHz
‘ [ ‘ ‘ WDW EM
\ SSB 0
' ' ' ’ J LB 1.00 Hz
GB 0
R L A M Biiaaasas uiasasssss B e e e o o Riiasass sassassass Lt as s L i A e 1.40

180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm
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Spy molecule 16 (Compound S6d)

HO S/\\N
= SN
H
N N
CF, BRUKER
0 (0]
) \\]/NH
Current Data Parameters
Spy molecule 16 (S6d) NAME GC-R058
EXPNO 27
PROCNO 1k
F2 - Acquisition Parameters
Date_ 20160531
Time 2,19
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgfhiggn.2
TD 131072
SOLVENT MeOD
NS 16
DS 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 322
DW 4.400 usec
DE 6.50 usec
TE 298.2 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 470.5453180 MHz
NUC1 19F
Pl 13.50 usec
PLW1 25.00000000 W
======== CHANNEL f2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé6
PCPD2 80.00 usec
PLW2 25.00000000 W
PLW12 0.39063001 W
F2 - Processing parameters
SI 65536
SF 470.5923772 MHz
WDW EM
/ SSB 0
LB 0.30 Hz
GB 0
T T T T T : T T T T T 2 TPC 1.00
-20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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ot ol ol o o ol

NN

Compound S9a

AHOMOCNNNOTL-OVNTONWOTITNAHOOIP OO
OHOOLLTIONNNNNANANNAANDNONOOMOHOMHOOONO OO
LSOO NNNNNNNNA A A A A

H” ~0
Compound S9a

~

(ERSITy.
\VERSIT),
N O

DUNDEE

Current Data Parameters

NAME
EXPNO
PROCNO

ALC-GC-R72B++
10
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG

™
SOLVENT
NS

DS
SWH
FIDRES

20181120

spect
5 mm PABBO BB/

10000.000 Hz
0.152588 Hz
3.2767999 sec
90.5

50.000 usec
6.50 usec
303.1 K
1.00000000 sec
1

10.00 usec
20.85000038 w

F2 - Processing parameters

SI 65536

SF 500.1299958 MHz

WDW EM

SsB 0

LB 0.30 Hz

GB 0

PC 1.00

1.96
1.97

6.5

6.0

5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0

N o (=31~ (=] o
Qe =11 o o
| N ol L o - -
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Compound S9a

._;\\'\:RS’7;»
& %

DUNDEE

t Data Parameters
ALC-GC-R72B+
20

I
“O

0
Br .20
INSTRUM S| t
H PROBHD 5 mm PADUL C
@ N PULPROG udeft
N TD 17996
@ H SOLVENT MeOD
NS 2048
O M2 (@) DS 0
SWH
/& FIDRES
H™ ~0O 20
RG
DW
Compound S9a be
D1 3.00000000
D11 3000000 =
D12 0.00002000
D20 200.00000000
TDO 1

=====. 3 s £1

SFO1 100.6238346 MHz
NUC1 13C

Pl 10.00 usec
P13 0 usec
P26 500.00 usec
PLW1 36.00000000 W
SPNAM[5] Crp60comp.4
SPOALS 0.500

SPOFFS5 0 Hz

5.50040007

=

CHANNEL f2 ==
400.1316005

NU 1H
CPDPRG[2 waltzé4
PCPD2 90.00 usec

20.00000000 W
0.24691001 W

l JLL .

| Raas | REaaRaARE ) | RORS T (2 B =S| | RRSEA T 41 RASSASARA 5l R T T L T T T

T
180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm
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Spy molecule 17 (Compound S10a)

HQ

. Br
H

N NM©/

mK O

)
Spy molecule 17 (S10a)

IrFr b &

[ T T I I ! ! I ! I I T I I ! I I

80 7. O 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

o o
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Spy molecule 17 (Compound S10a)

\\ 1AL | \\ | 2/ \| /] (:_‘;::>‘::.-:>
\‘5/ ’/// | \\ \/ \ /|

( W | N ((( | A ¢ ¥ 1
Current Data Parameters
NAME GCF17
EXPNO 147
PROCNO 1
F2 - Acquisition Parameters
HO Date_ 20181117
- Br Time 11.15
H INSTRUM spect
N PROBHD 5 mm CPQCI 1H/
N PULPROG zgpg30
/£§ TD 65400
SOLVENT MeOD
F3C (o) O NS 4000
DS 4
SWH 29761.904 Hz
Spy molecule 17 (S10a) FIDRES 0.455075 Hz
AQ 1.0987200 sec
RG 190.78
DW 16.800 usec
DE 18.00 usec
TE 293.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 3¢
P1 12.00 usec
PLW1 133.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 100.00 usec
PLW2 5.19999981 W
PLW12 0.06406900 W
| PLW13 0.06406900 W
‘ F2 - Processing parameters
| SI 131072
| SF 125.7575999 MHz
L 1 WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T i T I ' T v T v T ' T T 1 pc 1.40
180 160 140 120 100 80 60 40 20 ppm
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Spy molecule 17 (Compound S10a)

HQ
£ Br

++
NANN
F3C’§O o

Spy molecule 17 (S10a)

Current Data Parameters

v T T ¥ T i

T
-20 -40 -60 -80 -100 -120 -140 -160 -180

131

T
-200 pp

Hz
Hz
sec

usec
usec

sec

usec
W
W

MHz

Hz

NAME GCF17
EXPNO 141
PROCNO 1
F2 - Acquisition Parameters
Date_ 20181114
Time 015
INSTRUM spect
PROBHD 5 mm CPQCI 1H/
PULPROG zgfhiggn.2
TD 131072
SOLVENT H20+D20_salt
NS 256
DS 4
SWH 113636.367
FIDRES 0.866977
AQ 0.5767168
RG 190.78
DW 4.400
DE 18.00
TE 2931
D1 1.00000000
D11 0.03000000
D12 0.00002000
TDO 1
======== CHANNEL fl ====
SFO1 470.5453180
NUC1 19F
Pl 12.00
PLW1 5.19999981
======== CHANNEL f2 ====
SF02 500.1320005
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 100.00
PLW2 5.19999981
PLW12 0.06406900
F2 - Processing parameters
SI 262144
SF 470.5923772
WDW EM
SSB 0
LB 1.50
GB 0
TPC 1.00
m



Spy molecule 18 (Compound S10b)

DUNDEE

@
]
@

F2 - Acquisitior

o
T

I=z

F3C/§O 0]

Spy molecule 18 (S10b)

-30 Hz
0

0

[
) |

T

ppm

|

E

©
Q
v

|

o
@
3]
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Spy molecule 18 (Compound S10b)

ZT

F30’§ O

0]
Spy molecule 18 (S10b)

LSLASA PRRRRRRES) ARRAZARSA RERLESERS] [ASIASEER] IAERREED 2] RESAARDARY RARRZAZES) BACASERAS) RALOADELE] LAARZAREEY RRASIIRARN RERRAEEAR] \AAAREARE] PARSASARA] RASAEAT! LSRRI LARRARARA) FOTERR RS
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Parameters

NAME GCF20
EXPNO 148
PROCNO 1

F2 - Acquisition Parameters
Date_ 20181116

Time 1225
INSTRUM spect
PROBHD 5 mm CPQCI 1H/
PULPROG zgpg30

TD 65400
SOLVENT MeOD

NS 4000

DS 4

SWH 29761.904 Hz
FIDRES 0.455075 Hz
AQ 1.0987200 sec
RG 190.78

DwW 16.800 usec
DE 18.00 usec
TE 29343 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1l 125.7703637 MHz
NUC1 13¢

P1 12.00 usec
PLW1 133.00000000 W
======== CHANNEL f2 ========
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzle
PCPD2 100.00 usec
PLW2 5.19999981 W
PLW12 0.06406900 W
PLW13 0.06406900 W

F2 - Processing parameters
SI 131072

SF 125.7575991 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40



Spy molecule 18 (Compound S10b)

SIS\
HQ N\
Pi
NENGY

Foc

0]
Spy molecule 18 (S10b)

0]

Current Data Parameters

T
-100

' T T X T i

-120  -140  -160

134

-180

T
-200 pp

NAME GCF20
EXPNO 146
PROCNO 1
F2 - Acquisition Parameters
Date_ 20181114
Time 8.48
INSTRUM spect
PROBHD 5 mm CPQCI 1H/
PULPROG zgfhiggn.2
TD 131072
SOLVENT MeOD
NS 256
DS 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 190.78
DW 4.400 usec
DE 18.00 usec
TE 2932 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 470.5453180 MHz
NUC1 19F
Pl 12.00 usec
PLW1 5.19999981 W
======== CHANNEL f2 ========
SFO02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 100.00 usec
PLW2 5.19999981 W
PLW12 0.06406900 W
F2 - Processing parameters
SI 262144
SF 470.5923772 MHz
WDW EM
SSB 0
LB 1.50 Hz
GB 0
TPC 1.00

m



Spy molecule 19 (Compound S11a)

HO OO WOVOWOWOWUOUHCTVOVLANANHMONTNOVONHOVOVHONVOOUILTMNMAHAHOMANOOST~TWONODAHOOOWNSS WO ‘\\‘ERSIT}.
NMUOULSPLITITTANANANOODOOOOOLTITOOOOHOOOT-TLOLWOWOOLOWOWODSTPTITITITANANNNNNAAOOOOO \-(.V‘ O
NSNS SIS SLSSIIIOONOONOOOOOOOMOOONMNMNNONNNNNNNNNNNN e
DUNDEE
Current Data Parameters
NAI GCF18
EXPNO 162
PROCNO 1
- Acquisition Parameters
- 2.44
spect
5 mm CPQCI 1H/
2930
K Br
N N 70.68
50.000

10.00

FC_{

O
Spy molecule 19 (S11a)

293.1 K
1.00000000 sec

======== CHANNEL fl
50 3

8

1H
11.00 usec

5.19999981 W

- Processing parame
13107

500.1299

H / Sl _ J_,/

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
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Spy molecule 19 (Compound S11a)

\\ /V L\ \,V//A J \\ ) \ | \ \ ‘\ \\\ /,“ '\/
Y WV ‘ \1 Yi W
Current Data Parameters
NAME GCF18
EXPNO 165
PROCNO 1
F2 - Acquisition Parameters
Date_ 20181114
HO Time 4,32
z Br INSTRUM spect
H PROBHD 5 mm CPQCI 1H/
PULPROG zgpg30
N N D 654200
F (: SOLVENT MeOD
3 \/& e} NS 2048
() DS 4
SWH 29761.904 Hz
FIDRES 0.455075 Hz
Spy molecule 19 (S11a) a0 1.0987200 sec
RG 190.78
DW 16.800 usec
DE 18.00 usec
TE 293.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C
P1 12.00 usec
PLW1 133.00000000 W
======== CHANNEL f2 ========
| SF02 500.1320005 MHz
NUC2 1H
CPDPRG([2 waltzlé
PCPD2 100.00 usec
PLW2 5.19999981 W
PLW12 0.06406900 W
PLW13 0.06406900 W
|
L : F2 - Processing parameters
| SI 131072
l ‘ ‘ ‘ l J SF 125.7575999 MHz
li " kel e G WDW EM
SSB 0
LB 1.00 Hz
GB 0
R b i) naaasssans saasissan Mdde dadaiads \iAsisiadd LiAAdiiisd MAMAAMAM MMM AL WAL WAMALAA) LAAMAAAAM) LiAMAMAAM Wiadtadad kALY = 140

180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm
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Spy molecule 19 (Compound S11a)

HO
- Br

H

N N

FC L

@)
Spy molecule 19 (S11a)

™)
BRUKER
L M

Current Data Parameters

' T T X T %

T
-20 -40 -60 -80 -100 -120 -140 -160 -180

137

T
-200 pp

NAME GCF18
EXPNO 160
PROCNO j
F2 - Acquisition Parameters
Date_ 20181114
Time 2.34
INSTRUM spect
PROBHD 5 mm CPQCI 1H/
PULPROG zgfhiggn.2
TD 131072
SOLVENT MeOD
NS 256
DS 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 190.78
DW 4.400 usec
DE 18.00 usec
TE 2931 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 470.5453180 MHz
NUC1 19F
Pl 12.00 usec
PLW1 5.19999981 W
======== CHANNEL f2 ========
SFO02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 100.00 usec
PLW2 5.19999981 W
PLW12 0.06406900 W
F2 - Processing parameters
SI 262144
SF 470.5923772 MHz
WDW EM
SSB 0
LB 1.50 Hz
GB 0
TPC 1.00

m



Spy molecule 20 (Compound S11b)

\W%" DUNDEE

S/\\ Current Data Param
HO
a3 =~ N
H isi
F C N N 5 mm CE’QCiPlHr'
3 \/& (@)
0]
Spy molecule 20 (S11b)

r / // it = I'J—T

| | I I I | T I T T 1

9 8 7 6 5 4 3 2 1 ppm
[+2] [=2] ©o m(N(Wn o™ (=11 b=
® & S slalel [=| |8[s|a
o el < || o |
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Spy molecule 20 (Compound S11b)

Spy molecule 20 (S11b)

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

139

<)
BRUKER
(. ><)

Current Data Parameters

NAME
EXPNO
PROCNO

GCF21
174
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

CPDPRG[2
PCPD2
PLW2
PLW12
PLW13

20181114
6.40

spect

5 mm CPQCI 1H/
zgpg30

65400

MeOD

2048

4

29761.904 Hz
0.455075 Hz
1.0987200
190.78

16.800

18.00

293.2 K
2.00000000
0.03000000

CHANNEL f1
125.7703637
13C

12.00

133.00000000 W

CHANNEL f2
500.1320005

1H

waltzl6

100.00
5.19999981 W
0.06406900 W
0.06406900 W

F2 - Processing parameters

131072
125.7575992 MHz
EM
0
1.00 Hz
0
1.40



Spy molecule 20 (Compound S11b)

SN\
=

Spy molecule 20 (S11b)

™)
BRUKER
(>

Current Data Parameters

T
-100

' T T X T %

-120 -140  -160

140

-180

T
-200 pp

NAME GCF21
EXPNO 170
PROCNO jt
F2 - Acquisition Parameters
Date_ 20181114
Time 4.42
INSTRUM spect
PROBHD 5 mm CPQCI 1H/
PULPROG zgfhiggn.2
TD 131072
SOLVENT MeOD
NS 256
DS 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 190.78
DW 4.400 usec
DE 18.00 usec
TE 2931 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 470.5453180 MHz
NUC1 19F
Pl 12.00 usec
PLW1 5.19999981 W
======== CHANNEL f2 ========
SFO02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 100.00 usec
PLW2 5.19999981 W
PLW12 0.06406900 W
F2 - Processing parameters
SI 262144
SF 470.5923772 MHz
WDW EM
SSB 0
LB 1.50 Hz
GB 0
TPC 1.00

m



Spy molecule 21 (Compound S12a)

ERSIT),
HOO~-OVOVONONVONVOEMANAVONONSNTNFIINATT OO TNN OO ™~ L Qe
MLIIIITONNTOOOOOLOOOTOMNONNDODOOONNNNNN—A—AAOOO O OO ¥ mm -
g X @& @ B & ® ®: S & & & @ 48 F O & 2 ¥ €& S N & € @& 0 & & &0 @ A L O NG B € O »H S 6 € & @ A ¥y ;6 L
SN NI ISSLISILISIISISIOOOOMOONNNNNNNNNNNNN A A

—8.58
752

Current Data Parameters
NAME GCF19

DS

OyNH
FsC

HO EXPNO 152
PROCNO 1
Y Br F2 - Acquisition Pa t
H Date_ 2018
Time 0.36
N INSTRUM spect
N PROBHD 5 mm CPQCI 1H/
PULPROG
™ 3
(@) SOLVENT
o) NS

usec

DE usec
Spy molecule 21 (S12a) o1 1.00000000 sec
™0 1

CHANNEL f1 =
500.1330885

1H

11.00 usec
5.19999981 W

F2 - Processing parameters
SI 131072

SF 500.1299947 MHz
WDW EM
SsB 0

LB 0.30 Hz
GB 0

PC 1.00
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Spy molecule 21 (Compound S12a)

<)
BRUKER
(. ><)

| \ \\ \ L“ ,/ | \ ' \ \ ,"/'/ \\ \‘
| N N/ NV N
Current Data Parameters
NAME GCF19
EXPNO 155
PROCNO 1
F2 - Acquisition Parameters
Date_ 20181116
Time 4.59
INSTRUM spect
HO PROBHD 5 mm CPQCI 1H/
B Br PULPROG zgpg30
H TD 65400
SOLVENT MeOD
N N , NS 4000
DS 4
() SWH 29761.904 Hz
() FIDRES 0.455075 Hz
(@] NH AQ 1.0987200 sec
%7/ RG 190.78
DW 16.800 usec
F3(: DE 18.00 usec
TE 2931 K
Spy molecule 21 (S12a) D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 125.7703637 MHz
NUC1 13C
Pl 12.00 usec
PLW1 133.00000000 W
======== CHANNEL f2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzleé
PCPD2 100.00 usec
PLW2 5.19999981 W
PLW12 0.06406900 W
| PLW13 0.06406900 W
|
| F2 - Processing parameters
‘ s3I 131072
| SF 125.7575996 MHz
\ || | WDW EM
" I ) i ) SSB 0
LB 1.00 Hz
GB 0
R i Lo s L e A s L L ] Riiaaass Lisssassss aaassssan o 1.40

180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm
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Spy molecule 21 (Compound S12a)

Hz
Hz
sec

usec
usec

sec

usec
w
W

MHz

Hz

HO
- Br
H
N N
o BRUKER
(0]
OyNH
1
Current Data Parameters
F3(: NAME GCF19
EXPNO 150
Spy molecule 21 (S12a) kN 7
F2 - Acquisition Parameters
Date_ 20181114
Time 0.26
INSTRUM spect
PROBHD 5 mm CPQCI 1H/
PULPROG zgfhiggn.2
TD 131072
SOLVENT MeOD
NS 256
DS 4
SWH 113636.367
FIDRES 0.866977
AQ 0.5767168
RG 190.78
DW 4.400
DE 18.00
TE 2931
D1 1.00000000
D11 0.03000000
D12 0.00002000
TDO 1
======== CHANNEL f1l ====
SFO1 470.5453180
NUC1 19F
Pl 12.00
PLW1 5.19999981
======== CHANNEL f2 ====
SFO02 500.1320005
NUC2 1H
CPDPRG[2 waltzlé6
PCPD2 100.00
PLW2 5.19999981
PLW12 0.06406900
F2 - Processing parameters
SI 262144
SF 470.5923772
WDW EM
T SSB 0
LB 1,80
GB 0
T T 2 T T T ¥ T T : TPC 1.00
-80 -100 -120 -140  -160 -180 -200 ppm
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Spy molecule 22 (Compound S12b)

(ERSIT)
HOHOWVLOVINILTITNOTLMANOODODLOVOILITTMANDVDOVWOINANDVMCTOAHOOOWMOOSTTWLIWMWOITANHOO OO x'-\\ r}r,
O NIPIITITITICCTODODODODONOOODTITMOOODODLOVLOOHOLMOMOANANNNANNANNAAAAAAO OO - " »
L ) 4
oS- NI IIIIITIOO0ONODNNONNNNNNNNNNNNNNNNNN A A

M \\.\J ‘\lw-%// DUNDEE

Current Data Parameters
NAME ALC-GC-R090
(o] 11

2016

6.40

spect

5 mm PADUL 13C
30

Spy molecule 22 (S12b)

10.00 usec
20.00000000 w

Processing parameters

T I I I I T I T I I I T I T I I I

| T
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 0.5 ppm

3 g gy g HECI-
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I\

Spy molecule 22 (Compound S12b)

ZT

o}
@)
OyNH
FsC
Spy molecule 22 (S12b)

Ll |

T
180

> T

170 160 150

T
140

[ Rk T T B 15 I

130 120 110 100 90 80 70

145

T
60

T

50

.;\\-\ZRSI“.(
& %

v

DUNDEE

ent Data Parameters
ALC-GC-R090
10

PROCNO

F2 - Acquisition E

AQ
RG
DW

SPOFFS8
SPW8

.00 usec
20.00000000 W

PLW12 0.24691001 W

F2 - Processing par

SI1

SF 100.

WDW

SSB 0

LB 2.00 Hz

GB 0

PC 1.40



Spy molecule 22 (Compound S12b)

HO I

H
N N

OO

OyNH

F (: Current Data Parameters
3 NAME AC-GC-R090
EXPNO 2
Spy molecule 22 (S12b) PROCNO 1
F2 - Acquisition Parameters
Date_ 20160717
Time 14.34
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zgfhiggn.2
TD 131072
SOLVENT MeOD
NS 16
DS 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 362
DW 4.400 usec
DE 6.50 usec
TE 2982 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 470.5453180 MHz
NUC1 19F
Pl 13.50 usec
PLW1 25.00000000 W
======== CHANNEL f2 ========
SF02 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 25.00000000 W
PLW12 0.39063001 W
F2 - Processing parameters
SI 65536
SF 470.5923772 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
T T T T T 2 T T T ¥ T T 2 TeC 1.00
-20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm

146



10. References

[1] X. Lucas, I. Van Molle, A. Ciulli, J. Med. Chem. 2018, 61, 7387-7393.

[2] C. Galdeano, M. S. Gadd, P. Soares, S. Scaffidi, I. Van Molle, I. Birced, S. Hewitt, D. M. Dias, A. Ciulli,
J. Med. Chem. 2014, 57, 8657-8663.

[3] a) T. Kamura, D. M. Koepp, M. N. Conrad, D. Skowyra, R. J. Moreland, O. Iliopoulos, W. S. Lane, W.
G. Kaelin, Jr., S. J. Elledge, R. C. Conaway, J. W. Harper, J. W. Conaway, Science 1999, 284, 657-661,;
b) A. Pause, S. Lee, R. A. Worrell, D. Y. Chen, W. H. Burgess, W. M. Linehan, R. D. Klausner, Proc.
Natl. Acad. Sci. U.S.A 1997, 94, 2156-2161.

[4] C. E. Stebbins, W. G. Kaelin, Jr., N. P. Pavletich, Science 1999, 284, 455-461.

[5] T. A. F. Cardote, M. S. Gadd, A. Ciulli, Structure 2017, 25, 901-911 e903.

[6] M. Fairhead, M. Howarth, Methods Mol. Biol. 2015, 1266, 171-184.

[7] C. Dalvit, Prog. Nucl. Magn. Reson. Spectrosc. 2007, 51, 243-1.

[8] R. Buratto, D. Mammoli, E. Chiarparin, G. Williams, G. Bodenhausen, Angew. Chem., Int. Ed. 2014, 53,
11376-11380.

[9] a) R. Z. Cer, U. Mudunuri, R. Stephens, F. J. Lebeda, Nucleic Acids Res. 2009, 37, W441-W445; b) Z.
Nikolovska-Coleska, R. Wang, X. Fang, H. Pan, Y. Tomita, P. Li, P. P. Roller, K. Krajewski, N. G. Saito,
J. A. Stuckey, S. Wang, Anal. Biochem. 2004, 332, 261-273.

147



	1. Supplementary figures
	2. Compound synthesis and characterization
	3. Protein expression, purification and biotinylation
	4. Surface plasmon resonance experiments
	5. Measurement of the transverse relaxation rates by 19F CPMG NMR
	6. Competition experiments by 19F NMR
	7. Surface plasmon resonance – Sensorgrams and data fitting
	8. 19F CPMG signal intensity versus CPMG filter
	8.1 Spy molecules at 100 μM in absence or in presence of VBC 1 µM
	8.2 Spy molecule 19 and VBC at different concentrations
	8.3 Spy molecules 6 and 11 at 50 μM in absence or in presence of VBC 1 μM
	9. NMR spectra of synthesized compounds
	Spy molecule 1 (Compound S3a)
	Spy molecule 1 (Compound S3a)
	Spy molecule 1 (Compound S3a)
	Spy molecule 5 (Compound S3b)
	Spy molecule 5 (Compound S3b)
	Spy molecule 5 (Compound S3b)
	Spy molecule 9 (Compound S3c)
	Spy molecule 9 (Compound S3c)
	Spy molecule 9 (Compound S3c)
	Spy molecule 13 (Compound S3d)
	Spy molecule 13 (Compound S3d)
	Spy molecule 13 (Compound S3d)
	Spy molecule 2 (Compound S4a)
	Spy molecule 2 (Compound S4a)
	Spy molecule 2 (Compound S4a)
	Spy molecule 6 (Compound S4b)
	Spy molecule 10 (Compound S4c)
	Spy molecule 10 (Compound S4c)
	Spy molecule 10 (Compound S4c)
	Spy molecule 14 (Compound S4d)
	Spy molecule 3 (Compound S5a)
	Spy molecule 3 (Compound S5a)
	Spy molecule 3 (Compound S5a)
	Spy molecule 7 (Compound S5b)
	Spy molecule 7 (Compound S5b)
	Spy molecule 7 (Compound S5b)
	Spy molecule 11 (Compound S5c)
	Spy molecule 11 (Compound S5c)
	Spy molecule 11 (Compound S5c)
	Spy molecule 15 (Compound S5d)
	Spy molecule 15 (Compound S5d)
	Spy molecule 15 (Compound S5d)
	Spy molecule 4 (Compound S6a)
	Spy molecule 4 (Compound S6a)
	Spy molecule 4 (Compound S6a)
	Spy molecule 8 (Compound S6b)
	Spy molecule 8 (Compound S6b)
	Spy molecule 8 (Compound S6b)
	Spy molecule 12 (Compound S6c)
	Spy molecule 12 (Compound S6c)
	Spy molecule 12 (Compound S6c)
	Spy molecule 16 (Compound S6d)
	Spy molecule 16 (Compound S6d)
	Spy molecule 16 (Compound S6d)
	Compound S9a
	Compound S9a
	Spy molecule 17 (Compound S10a)
	Spy molecule 17 (Compound S10a)
	Spy molecule 17 (Compound S10a)
	Spy molecule 18 (Compound S10b)
	Spy molecule 18 (Compound S10b)
	Spy molecule 18 (Compound S10b)
	Spy molecule 19 (Compound S11a)
	Spy molecule 19 (Compound S11a)
	Spy molecule 19 (Compound S11a)
	Spy molecule 20 (Compound S11b)
	Spy molecule 20 (Compound S11b)
	Spy molecule 20 (Compound S11b)
	Spy molecule 21 (Compound S12a)
	Spy molecule 21 (Compound S12a)
	Spy molecule 21 (Compound S12a)
	Spy molecule 22 (Compound S12b)
	Spy molecule 22 (Compound S12b)
	Spy molecule 22 (Compound S12b)
	10. References

