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SM-SYN: Synthesis

TFA anions of 4b and 5b were exchanged for chloride anions to give hydrochlorides 4b:HCI and 5b:HCI. This
was done by dissolving samples in 0.1 Mg hydrochloric acid and lyophilization. The procedure was repeated
thrice.

4b:HCI

13C NMR (150 MHz, DMSO-d6) & (ppm), 172.76, 172.42, 140.01, 136.53, 130.7 (q, 2Jcr ~ 32.5 Hz), 128.64 (likely
an unresolved quartet with 3Jce ~ 4Hz), 127.42, 124.18, 123.68 (g, YJcr ~ 272 Hz), 121.39, 122.06 (likely an
unresolved quartet with 3Jce ~ 4Hz), 118.81, 118.29, 111.92, 109.85, 64.73, 53.85, 38.99, 35.06, 27.27, 27.14,
25.82, 24.97.

5b:HCI

13C NMR (150 MHz, DMSO-d6) & (ppm), 172.91, 172.40, 172.15, 139.97, 136.53, 130.71 (q, YJce ~ 32.5 Hz),
128.63 (likely an unresolved quartet with 3Jcr ~ 4Hz), 127.42, 124.15, 123.69 (q, Ncr ~ 272 Hz), 122.04 (likely
an unresolved quartet with Jce ~ 4Hz), 121.38, 118.80, 118.28, 111.92, 109.87, 64.72, 53.85, 39.04, 38.72, 35.54,
35.27, 27.16, 29.36, 27.25, 26.43, 25.95, 25.24. C. signal of one of the Ahx residues overlapped by the DMSO-d6
signal at around 40 ppm.

SM-STAB: Stability
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Figure SM-STAB-1. y-radiochromatograms of [®Ga]Ga-2d incubated with human serum at 1h, 2h
and 4.5 h time points.
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Figure SM-STAB-2. y-radiochromatograms of [*"’Lu]Lu-2d incubated with human serum at 1d and
2d time points.



SM-MOD: Molecular Modelling

Compound 1c
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Figure SM-MOD-1. RMSD plot of the ligand position in the simulations of 1c/hNK1R complexes.
RMSD is given in Angstrems.
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Figure SM-MOD-2. RMSD plot of the 3,5-bistrifluoromethylbenzyl fragment’s position in the
simulations of 1c/hNK1R complexes.

RMSD is given in Angstrems.
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Figure SM-MOD-3. RMSD plot of the indole ring’s position in the simulations of 1c/hNK1R
complexes.

RMSD is given in Angstrems.

Figure SM-MOD-4. Superposition of 1c (L732,138) in its supposed bioactive conformation (as found
in MD simulations with the receptor) and of (5S)-3-[[3,5-bis(trifluoromethyl)phenyl]methyl]-5-(1H-
indol-3-ylmethyl)oxazolidine-2,4-dione.

The rigidified derivative was described in: A. M. MacLeod, M. A. Cascieri, K. J. Merchant, S. Sadowski,
S. Hardwicke, R. T. Lewis, D. E. Maclntyre, J. M. Metzger and T. M. Fong, J. Med. Chem., 1995, 38,
934-941.



Compound 1d
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Figure SM-MOD-5. Superposition of the binding pose found for 1d (pink) by docking to a rigid
receptor and that for 1c (white).

We would suspect such displaced positioning of the 3,5-bistrifluoromethylphenyl core to be associated
with diminished binding affinity which is contrary to the experimental results.
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Figure SM-MOD-6. RMSD plot of the ligand position in the simulations of 1d/hNK1R complexes.

RMSD is given in Angstrems.



3,5-bistrifluoromethylbenzyl fragment’s position
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Figure SM-MOD-7. RMSD plot of the 3,5-bistrifluoromethylbenzyl fragment’s position in the
simulations of 1d/hNK1R complexes.

RMSD is given in Angstrems.
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Figure SM-MOD-8. RMSD plot of the indole ring’s position in the simulations of 1d/hNK1R
complexes.

RMSD is given in Angstrems.



DOTA fragment’s position
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Figure SM-MOD-9. RMSD plot of the DOTA fragment’s position in the simulations of 1d/hNK1R
complexes.

RMSD is given in Angstrems.
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Figure SM-MOD-10. Scheme of the interactions of 1d with the NK1R as found in the MD
simulations (simulation 1d-1, T = 150.0 ns). The interaction types are shown by colours as

described in the legend.
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Figure SM-MOD-11. Scheme of the interactions of 1d with the NK1R as found in the MD
simulations (simulation 1d-2, T = 150.0 ns). The interaction types are shown by colours as

described in the legend.



A:196
ILE A”_fg A:200
A:182 ;
pi18s
GLN : 23

A:165 P o

MET B '| A:24
A:291 :}_53“; PHE . ti EJ
; A:268 N AL 2

TYR
A:287 K\ LEU

A:279

THR 2 !
A:86 SO GLU //\\ \ "
\\/ A:193 o -
ILE k /\-._0
\ A13 . ~
ASN A \ S
A:85 \ LYS - .
A:194
i
PHE /’
HSD A:264
A:108 TRP LYS 0
A:261 A:190

MET

A:81
Interactions
I:I van der Waals I:I Halogen (Fluoring)
[ saltpridgs I Fiistacked
D Attractive Charge D Pi-Fi T-shaped
D Conventional Hydrogen Bond D Alkyl

[ Piaka

|:| Carbon Hydrogen Bond

Figure SM-MOD-12. Scheme of the interactions of 1d with the NK1R as found in the MD
simulations (simulation 1d-3, T = 150.0 ns). The interaction types are shown by colours as

described in the legend.
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Figure SM-MOD-13. RMSD plot of the ligand position in the simulations of 5a/hNK1R complexes.
RMSD is given in Angstrems.
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Figure SM-MOD-14. RMSD plot of the 3,5-bistrifluoromethylbenzyl fragment’s position in the
simulations of 5a/hNK1R complexes.

RMSD is given in Angstrems.
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Figure SM-MOD-15. RMSD plot of the indole ring’s position in the simulations of 5a/hNK1R
complexes.

RMSD is given in Angstrems.
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Figure SM-MOD-16. RMSD plot of the Boc-Ahx-Ahx fragment’s position in the simulations of
5a/hNK1R complexes.

RMSD is given in Angstrems.
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Figure SM-MOD-17. RMSD plot of the -Ahx1- (closer to Trp) fragment’s position in the simulations

of 5a/hNK1R complexes.

RMSD is given in Angstrems.
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Figure SM-MOD-18. RMSD plot of the -Ahx2- (N-terminal) fragment’s position in the simulations

of 5a/hNK1R complexes.

RMSD is given in Angstrems.
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Figure SM-MOD-19. Scheme of the interactions of 5a with the NK1R as found in the MD
simulations (simulation 5a-1, T = 210.0 ns). The interaction types are shown by colours as

described in the legend.
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Figure SM-MOD-20. Scheme of the interactions of 5a with the NK1R as found in the MD
simulations (simulation 5a-2, T = 210.0 ns). The interaction types are shown by colours as

described in the legend.



(ASN
MET &5
A:295 o Tz
4 A:264 VAL
$ A:116
TRP ’
A:261 4
\,,/,_./.:\ | ILE
RN 3 A:113
R
A:294
A:l12 N o
MET / Ak, MET A:174 e
A:291 / i A:181 o
HSD
A:265 GLN
' Aagy"T" Ne==0 /? fy
« E / // \'\
wam [ e e
) = S Y S~ -
S / ey S ! \"H
' / H \
o ; A
L DN \ *
"'y |/\\ ILE N 0//
i1 > H A:182 & oy
A VAL e g~ GLU
N W A:200 TYR azsr ~ i \
- A:27
5 cvs
“HSD A:180 2?;%
A:197 TYR e A
A:196 E
ALA
A:93
ARG
A:177
GLN
A:284
Interactions
Pi-Pi T-shaped
[ o
|:] Pi-Alkyl

[:] van der Waals

- Conventional Hydrogen Bond
:] Carbon Hydrogen Bond
D Pi-Donor Hydrogen Bond

Figure SM-MOD-21. Scheme of the interactions of 5a with the NK1R as found in the MD
simulations (simulation 5a-3, T = 210.0 ns). The interaction types are shown by colours as

described in the legend.
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Figure SM-MOD-22. RMSD plot of the ligand position in the simulations of 5b/hNK1R complexes.
RMSD is given in Angstrems.
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Figure SM-MOD-23. RMSD plot of the 3,5-bistrifluoromethylbenzyl fragment’s position in the
simulations of 5b/hNK1R complexes.

RMSD is given in Angstrems.
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Figure SM-MOD-24. RMSD plot of the indole ring’s position in the simulations of 5b/hNK1R
complexes.

RMSD is given in Angstrems.
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Figure SM-MOD-25. RMSD plot of the NH.-Ahx-Ahx- fragment’s position in the simulations of
5b/hNK1R complexes.

RMSD is given in Angstrems.
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Figure SM-MOD-26. RMSD plot of the -Ahx1- (closer to Trp) fragment’s position in the simulations
of 5b/hNK1R complexes.

RMSD is given in Angstrems.
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Figure SM-MOD-27. RMSD plot of the -Ahx2- (N-terminal) fragment’s position in the simulations
of 5b/hNK1R complexes.

RMSD is given in Angstrems.
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Figure SM-MOD-28. Scheme of the interactions of 5b with the NK1R as found in the MD
simulations (simulation 5b-1, T = 250.0 ns). The interaction types are shown by colours as

described in the legend.
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Figure SM-MOD-29. Scheme of the interactions of 5b with the NK1R as found in the MD
simulations (simulation 5b-2, T = 250.0 ns). The interaction types are shown by colours as

described in the legend.
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Figure SM-MOD-30. Scheme of the interactions of 5b with the NK1R as found in the MD
simulations (simulation 5b-3, T = 250.0 ns). The interaction types are shown by colours as

described in the legend.
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Figure SM-MOD-31. Compound 5b (brown) in the hNK1R binding pocket. A snapshot from 5b-1
MD simulation (t=247.1 ns). The receptor (light blue) displayed in a simplified manner (only several
helices as ribbons and only several interacting residues as sticks).
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Figure SM-MOD-32. Compound 5b (brown) in the hNK1R binding pocket. A snapshot from 5b-2
MD simulation (t=251.6 ns). The receptor (pink) displayed in a simplified manner (only several
helices as ribbons and only several interacting residues as sticks).
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Figure SM-MOD-33. Compound 5b (brown) in the hNK1R binding pocket. A snapshot from 5b-3
MD simulation (t=236.0 ns). The receptor (yellow) displayed in a simplified manner (only several
helices as ribbons and only several interacting residues as sticks).



