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1. Synthesis of the ligands f-h and their complexes 1f-h.
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Scheme S1. General scheme of N-oxidation and thiolation for the ligands f-h.
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Scheme S2. General scheme of the synthesis for the organoruthenium(Il) complexes 1f-h.



2. Single crystal X-ray diffraction.

Table S1. Crystallographic data for the compounds 1f, and 1g.

Compound 1f 1g
Empirical formula Ci1gH20CINORUS Ci19H20CINORUS
Formula weight 446.94 446.94
Temperature/K 150.00(10) 150.00(10)
Crystal system triclinic monoclinic
Space group P-1 P21/n
alA 9.3454(4) 12.1593(6)
b/A 9.7451(5) 10.8164(6)
c/A 10.3401(5) 14.5652(7)
a/° 91.210(4) 90
/e 102.660(4) 97.892(5)
vy/° 101.940(4) 90
Volume/A3 896.74(8) 1897.47(17)
z 2 4
Peaicg/cm® 1.655 1.565
wmm?t 1.145 1.082
F(000) 452.0 904.0
Crystal size/mm3 0.15x0.1x0.1 0.10 x 0.05 x 0.05
Radiation MoKa (A=0.71073) MoKa (A=10.71073)
20 range for data coll./° 5.548 to 54.968 5.566 to 54.96
-12<h<12, -15<h<15,
Index ranges -12<k<12, -13<k< 14,
-11<1<13 -18<1<18
Reflections collected 7902 11118

Independent reflections

4112 [Rine = 0.0310,
Rsigma = 00484]

4336 [Rint = 0.0825,
Rsigma = 00788]

Data/restraints/parameters 4112/0/220 4336/0/220
Goodness-of-fit on F2 1.047 1.060
. . B R1 =0.0321, R1 =0.0646,
Final R indexes [[>=26 (I)] WR, = 0.0661 WR, = 0.1604
. . R1 =0.0414, R1 =0.0855,
Final R indexes [all data] WR, = 0.0710 WR, = 0.1881
Largest diff. peak/hole / eA 0.66/-0.59 1.92/-1.65




Figure S1. Residual electron density around the ruthenium atom. Red colour denotes peaks,

green colour denotes holes.
Comment to the checkcif report. The checkcif report to the crystal structure of compound 1g
presents several alerts arising from issues of X-ray absorption and not ideal crystal quality.

All bond lengths and angles as well as thermal ellipsoid parameters are within normal range
for organoruthenium complexes. At present this structure is the best we were able to obtain.

Figure S2: Crystal packing in the compound 1g. The molecules of the compound 1g form
dimers in solid state. The blue dashed line represents a weak C(Ar)-H:--Cl hydrogen bond, the
red dashed line shows m-stacking interactions. Thermal ellipsoids are drawn at 20%
probability level, H atoms not involved in intramolecular interactions are omitted for better

clarity of presentation.



3. NMR stability
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Figure S3: Selected spectra of the chlorido complex 1e (A) and 1g (B) in 6.25% EtOH-ds/D20
containing 80.2 mM K:HPO: and 19.8 mM KH:POs, followed by "H NMR spectroscopy

immediately after the dilution of the samples and after 1h.
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Figure S4: Selected spectra of the chlorido complex 1e in D20 (A) or in D20 containing 140

mM NaCl (B), followed by '"H NMR spectroscopy immediately after the dilution, after one

and three days. The release of p-cymene is labelled with an asterisk (*).
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Figure S5: Selected spectra of the chlorido complex 1g in D20 (A) or in D20 containing 140
mM NacCl (B), followed by 'H NMR spectroscopy immediately after the dilution, after one
and three days. The release of p-cymene is labelled with an asterisk (*).
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NMR spectra
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Figure S7: '"H NMR spectrum of g'.
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Figure S9: 'H NMR spectrum of f.
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IR spectra
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6. Additional computational data

Aligned length= 532, RMSD= 0.97, Seq_ID=n_identical/n_aligned=0.592
TM-score= 0.97494 (if normalized by length of 1C20 reference enzyme)
8 . A 50 55

_ o 15 T 38 A0 a5 T )
XSELLYNTKSGKVMGTRVPVLSSHISAFLG | PFAEPPVGNMRFRRPEPKKPWSGVWNASTYPNNCQ
16282 pPQL LVRVRGGOLRG IRLKAPGGPVSAFLG | PFAEPPVGSRRFMPPEPKRPWSGVLDATTFQNVCY

" a7 1 : 2 o 159 112 L L . L -
6S1V:tloy vBEQFPGF SGS EMIINPNREMSEDCLYLN IWVPSPRP KSTTVMVWIYGEGF YBGSSTLDVYNGKY

[1C28:2l0y BT LYPGFEGT EMWNPNRELSEDCLYLNVWTPYPRPASPTPVL IWIYGBGF YSGAASLDVYDGRF

G

5 = ] A.--' ﬂmu St e b L] = i 3 e
LAYTEEVVLVSLSYRVGAFGFLALHGSQEAPGNVGLLDAQRMALOWVHDN | QF FGGDPKTVT | F
LAQVEGAVLVSMNYRVGTFGFLALPGSREAPGNVGLLDAQRLALOWVQEN | AAFGGDPMSVTLFGI

t21 £l 2, &l Fia A2 2. A t6 -
QGA.SVJC'I!‘MHl LﬁPGSHaL FJ;RA | LbsgsPhc_ﬁWASV’?DVAEGERRﬂVEbLGHN‘_I'.ANCN w LNSDEELIH
GAASVGMHILSLPSRELFHRAVLOSGTPNGPWATVSAGEARRRATLLARLYVGCPPGGAGGNDTEL 1A

Al 1

4 12, 184 + 2 Pt

CLREKKPQEL | DVEWNVLPFDS | FRFSFYPVIDGEFFPTSLESMLNSGNFKKTQ | LLOYNKDEGS
CLRTRPAQDLVOHEWHVLPQES | FRFSFVPVVDGDFLSDTPEAL INTGDFQDLQVLVGVVKDEGS

N > - - S -y - LT "o - - -

GAPGFSKDSESKISREDFMSGVKLSVPHANDLGLDAVTLQGY TOWMDDNNG | KNRDGLOD | VGOH
GVPGFSKDNESL | SRAQFLAGVR | GVPQASDLAAEAVYLHY TDWLHPEDP THLRDAMS AVVGDH
) ey 412 ) iU ri Lhod 3 ) a7 ) -
OSIVIINY | CPLMHFYNKY TKFGNGTY LY F FNHRASN L VWP EWMGY |

“: 44

| INKY T | GYE |EFVFGLPLYKELNYTAEEEAL
1C2B:2 Ny yCPVAQLAGRLAAGGARVYAY | FEHRAS TL TWP LWMGVPMGYE | EF IFGLPLDPSLNYTTEERIF

! L L — — 1 i3 A i :
6GIV:tl SR | MHYWATFAKTGNPN EPHSCESKWPLFTTKEQKE I DLNTEPMKVHOR LRVAMCY FWNQF LPKL
[1C28:2|p R LMKYWT NF AR TGDPNDPROSKSPOWPPY TTAAQQYVS LNL KPLEVRRGLRAQTCAFWNRF LPKL

1C2°:2.:SAT

(b)

Figure S18. Comparison of the three-dimensional representations of sting ray (Torpedo
californica) AChE (PDB ID:6G1V; orange) with electric eel AChE (PDB ID: 1C2B; violet) using
the TM- alignment, with the obtained result. The identical amino acidic residue in the active
sites of both AChEs is marked in green, whereas in red the different amino acidic residues in
the active sites are reported.
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7. ADME prediction data

fto@

FLEX

INSATU

Log S (ESOL)
Solubility
Class

Log S (All)
Solubility
Class

Log S (SILICOS-IT)

Solubility
Class

Water Solubility

-713

3.30e-05 mg/ml ; 7.39e-08 mol/l
Poorly soluble

-7.43

1.68e-05 mg/ml ; 3.75e-08 mol/l
Poorly soluble

-3.62

1.07e-01 mg/ml ; 2.39e-04 mol/|
Soluble

Pharmacokinetics

Leadlikeness
Synthetic accessibility

No; 2 violations: MW=350, XLOGP3>3.5

546

SMILES CC(C12C3[Ru]45672(C1C5C7(C34)C)Cl)Scin(06)c2ceccce2eet)C Gl absorption High
Physicochemical Properties BBB permeant No
Formula C19H20CINORUS P-gp substrate No
Molecular weight 446.96 g/mol CYP1A2 inhibitor Yes
Num. heavy atoms 24 CYP2C19 inhibitor No
Num. arom. heavy atoms 10 CYP2CO inhibitor No
Fraction Csp3 053 CYP2D inhibitor No
Mum. rotatable bonds 1 CYP3A4 Infibitor No
Num. H-bond acceplors 1 Log Kp (skin permeation) -4.21 cmis
Num. H-bond donors 0
Druglikeness
Molar Refractivity 96.36
Lipinski Yes: 1 violation: MLOGP>4.15
PSA 3946 Az
Ghose No; 1 violation” WLOGP=>5 6
Lipophilicity
Log Pgpy (ILOGP) 0.00 vewer e
o Fotw ! Egan No; 1 violation: WLOGP>5.88
L0g Popw (XLOGR3) &9 Muegge No; 2 violations: XLOGP3=5, #rings>7
Log Popy (WLOGF) 6.50 Bioavailability Score 055
Log Py (MLOGP) 512 Medicinal Chemistry
Log Popy (SILICOS-IT) 262 PAINS 0 alert
Consensus Log Popy 421 Brenk 0 alert
Leadlikeness No; 2 violations: MW=350, XLOGP3>3.5
Synthetic accessibility 5.57
1o Water Solubility
Log S (ESOL) 5.18
Solubility 2.63e-04 mg/mi ; 6.41e-07 mol/
RS Class Poorly soluble
Log S (Ali) £.41
Solubility 1.60e-04 mg/ml ; 3.90e-07 mol/l
Class Poorly soluble
CHs gatu Log S (SILICOS-T) 317
Solubility 2.78e-01 mg/ml ; 6.78e-04 molll
Class Soluble
Pharmacokinetics
SMILES  Ccicce2n(c1)O[Ru]13456(52)(ClC2C4CE6(C3C1CH2C)C(C)C Gl absorption High
Physicochemical Properties BBB permeant Yes
Formula C16H20CINORUS P-gp substrate No
Molecular weight 410.92 g/mol CYP1AZ2 inhibitor Yes
Num. heavy atoms 2 CYP2C19 inhibitor No
Num. arom. heavy aloms 6 CYP2CY inhibitor No
Fraction Csp3 069 CYP2DE inhibitor No
Num. rotatable bonds. 1 CYP3A4 inhibitor No
Num. H-bond acceptors 1 Log Kp (skin permeation) 468 cmis
Num. H-bond donors. 0
o Druglikeness
Molar Refractivity 8382 :
R Lipinski Yes; 1 violation: MLOGP>4.15
TPSA 3046 A
Ghose No; 1 violation: WLOGP=>5.6
Lipophilicity
y Veber Yes
Log Popy (ILOGP) 0.00
Egan Yes
Log P, XLOGP3
9 Ponw { ) 581 Muegge No: 2 violations: XLOGP3:, #rings>7
Log Popw (WLOGF) 366 Bioavailability Score 0.55
Log Pom (MLOGP) 4.38 Medicinal Chemisiry
Log Py (SILICOS-IT) 216 PAINS 0 alert
Consensus Log Py 360 Brenk 0 alert

Figure S19. ADME Prediction of compounds 1g and 1d evaluated by online Server Swiss-

ADME.
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