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General Characterization
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Figure S1. IR spectra of the complexes 1-3 (blue) and free ligands (red) (a-c).
Multiple Mass Analysis: 2 mass(es) processed =
Tolerance = 100.0 mDa DBE: min =-100.0, max = 200.0 |
Element prediction: Off
Number of isotope peaks used for i-FIT = 3 |
Monoisotopic Mass, Even Electron lons.
32 formula(e) evaluated with 12 resuits within limits (up to 3 closest results for each mass)
Elements Used: -
Mass [RA_ [Calc.Mass | mba | PPM | DBE | Formula [i-FT_[i-FTNorm [FitConf% | C | H | N| O [Na| v |
4120992 5466 4120992 00 00 135 C2HAN2O3V 1131 0093 9110 2 2 2 3 1
4120968 24 58 105 €20 H22 N2 03 Na V 1156 2.586 753 20 2 2 3 % 1
4121907 915 -2220 35 CI9H34 N203NaV 1173 4294 136 19 E 2 3 F 1
4340818 100.00 4340811 07 16 135 (€22 H20 N2 03 Na V 837 0194 8234 2 20 2 3 % 1
434.0835 Al -39 165 C24 HI9 N2 03V 853 1864 1551 2 19 2 3 1
433.989% 922 2124 235 CSHIN203V 8713 3840 215 25 7 2 3 1
VII_3 185 (0.428)
1: TOF MS ES+
1.14e+004
100 434.0818
412.0992
%
435.0836
4
4131044
4
411.0911
v
353.2652 3812911 436.0922
4! 3648864 426.0772434.0469| |
‘3.51592 il 351‘0473 ? 3771053 285, !25‘,3 ‘394 0800 40? ?827 attossa f1312?7 4 ; [ _sarzon 450 Lmi“ 4572056 4531750 4093314 4737567 400.1427 455 s424 5mim
345 350 355 360 365 370 375 380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480 485 490 495 500 505

(@)

HRMS (ESI): caled for C22H20N20sNaV* [M+Na]*434.0811 found 434.0818.



Multiple Mass Analysis: 2 mass(es) processed
Tolerance = 100.0 mDa / DBE: min =-100.0, max = 200.0

Element prediction: O
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons

32 formula(e) evaluated with 12 results within limits (up to 3 closest results for each mass)

Elements Used:

Mass [Ra [ cCalc.Mass | mDa | PPM | DBE | Formula [i-FIT Norm [ FitConf% | C | H [ N[O [Na| V|
412091 8755 4120092 01 02 135 CR2AANZO3V 21 2942 521 2 2 2 3 T

4120968 23 56 105 C0H2N203NaV 3197 059% 5509 0 2 2 3 1 1

4121907 916 223 35 CI9 H34 N2 03 NaV 201 095 3964 1903 2 3 1 1
4340813 10000 4340811 02 05 135 CR2HON203NeV 205 0677 5081 2 0 2 3 1 1

4340835 -22 51 165 C24 HI9 N2 03 Vv 2005 0730 4820 24 19 & 3 1

433.98% 917 213 B35 C5HIN203V 2044 4613 099 25 7 2 3 1
V15 286 (0.640) Cm (275:203)
1: TOF MS ES+

1.07e+005
100 4340813
412.0991
%
435.0851
4110910 7
S
4131024
2
3940883
3932089
S
395.0021 4141046 436.0884 1581635
3451609 3DZN 3025057  gpyqizy 30120823012104 || 06085041002 ||| (4rgm07 4260795 (ASTA49 4500628 aps 07 | ss216a2 40140 403341 021043 5110244 5213095 336068
o - : Fa M . ek A 1 L
34‘0 31‘15 3%0 3‘55 3%0 365 370 375 3éﬂ 3&5 3&0 3&5 Aﬁﬂ 455 410 4“15 4&0 4&5 4:‘!0 Af‘!S 440 4;5 45"0 4%5 Aéﬂ 4%5 4"10 A}E 41"30 Aéﬁ 45‘?0 4!!5 5&0 5"]5 5“Iﬂ 5‘;5 Séﬂ 5&5 5}0

HRMS (ESI): calcd for C22HaoN203NaV* [M+Na]* 434.0811 found 434.0813.

(b)

Tolerance = 50.0 mDa /
Element prediction: OF
Number of isotope peaks used for iFIT = 3
Monoisotopic Mass, Odd and Even Election lons

Elements Used

Multiple Mass Analysis: 2 mass(es) processed
DBE: min = -100.0. max = 200.0

36 formula(e) evaluated with 4 results within limits (up to 3 closest results for each mass)

(0

HRMS (ESI): calcd for C20H1sN20sV [M]*383.0601 found 383.0602.

Figure S2. HRMS spectra of the complexes 1-3 (a-c)

Mass [rA_ [ cCalc Mass | mDa | PPM | DBE [ Formuls AT Ji-FATNorm [FitConf% | € [ H [NJO[ V]
30602 10000 330601 01 03 140 CNHI6NZ O3V 292 0591 5536 % 1 2 3 1
3830237 365 953 150 CI9HR2Z N2O4V 2295 0806 Rt N B 7 § X
384.0666 5854 3840679 43 34 135 CQOHTIN203V 1816 0280 557 » N3 FI
BONS 31 N4 1S CIOHBNZOSV 1827 1410 18 19 B 2 §a
V13293 (0.654) Om (290305
1. TOF MS ES+
100 3830602
384.0666
%:
3820145
3850603
383.0165(383.1009 |3g4 4029
3732085 739588 37s1670 3764754 37722n4 3784315 3792200 3810008381292 | \d £ 3860788 3g70561 380680 3892547 3002518 3910528 3916301 3935087 ETLLTI
730 | 3740 50 | a0 | 3170 780 | 3780 3800 %10 | 3820 3830 3840 3850 3850 3870 3880 | 3890 3900 3910 3220 | 3930 | 3940 3950



X-Ray studies

Table S1. Selected bond lengths (A) and angles (deg) for 1.

Bond lengths Bond angles
V(1)-O(1) 1.9210(14) O(1)a-V(1)-O(1) | 125.26(9)
V(1)-0(2) 1.590(2) O1)-V(1)-0(2) 117.37(5)
V(1)-N(1) 2.1239(15) O(1)-V(1)-N(1) 80.51(6)

O(1)a-V(1)-N(1) | 89.93(6)
O(2)-V(1)-N(1) 100.40(4)
N(1)-V(1)-N(1)a | 159.19(9)

aSymmetry transformations used to generate equivalent atoms: (a) = -x,y,1/2-z

Table S2. Selected bond lengths (A) and angles (deg) for 2.

Bond lengths Bond angles
V(1)-0(1) 1.924(2) O(1)-V(1)-0O(2) 126.96(11)
V(1)-0(2) 1.917(2) O(1)-V(1)-O(3) 116.84(11)
V(1)-0(3) 1.595(3) 0(2)-V(1)-O(@3) 116.20(12)
V(1)-N(1) 2.122(2) O(1)-V(1)-N(1) 80.07(9)
V(1)-N(2) 2.125(2) O2)-V(1)-N(1) 91.91(9)

O(3)-V(1)-N(1) 98.56(11)
O(1)-V(1)-N(2) 90.18(9)

O(2)-V(1)-N(2) 80.51(10)
O(3)-V(1)-N(2) 100.85(11)
N(1)-V(1)-N(2) 160.56(11)

Table S3. Selected bond lengths (A) and angles (deg) for 3.

Bond lengths Bond angles
V(1)-O(1) 1.9139(13) O(1)~-V(1)-O(1) 127.03(9)
V(1)-0O(2) 1.588(2) O(1)-V(1)-O(2) 116.48(5)
V(1)-N(1) 2.1308(16) O(1)-V(1)-N(1) 80.31(6)

O(1)>-V(1)-N(1) | 91.33(6)
O(2)-V(1)-N(1) 99.36(4)
N(1)-V(1)-N(1) 161.29(9)

Table S4. Short intra- and intermolecular hydrogen bonds.

D-HeeoA | D-H[A] | HeeeA[A] | D-A[A] | D-HeoeA ]
1
C(10)-H(10A)e e eO(1)2 |  0.96 2.56 3.237(3) 128.0
C(2)-H(2)® * sO(2)" 0.93 2.66 3.142(3) 112.9
2
C(10)-H(10C)es¢O(2) | 0.96 2.50 3.084(4) 119.0
C(21)-H(21C)ss¢O(1) | 0.96 2.36 3.185(5) 144.0
C(22)-H(22A)e #eO(3)c |  0.96 2.49 3.399(5) 158.0
3
C(10)-H(10C)eesO(1) | 096 | 233 [350315) | 1452

Symmetry codes: (a) =—x,y,1/2—z; (b) = —x,1-y,~z; (c) = 2—x,1-y,2-z; (d) = 1-x,y,1/2—
z




Table S5. Short 7te ® e 7t interactions.

Cg)e**Cg() | CoM=-CeMAl| a1 | B | vI?] | Cg(l)-Perp [A] | Cg(d)-Perp [A]

1

Cg(1)eseCg(l) |  3.5193(12) 0 |1233]1233] 34381(8) 3.4381(8)

Cg(1)es*Cg(2)" | 3.9845(13) | 0.42(10) | 30.38 | 30.36 |  3.4382(8) 3.4375(9)
2

Cg(l)eeeCg(2)b |  3.8928(18) | 0.94(15) | 29.2 | 29.1 | 3.4024(13) 3.3991(13)

Cg(3)es*Cg(3) | 3.8328(19) | 0.00(15) | 6.4 | 6.4 | 3.8091(13) 3.8090(13)

Cg(2)es*Cg(2) | 3.7055(19) | 0.02(15) | 23.9 | 23.9 | 3.3885(13) 3.3885(13)
3

Cg(4)eeeCg4) | 3.628512) | 0 [1077]1077| 35645(8) | 3.5645(8)

a = dihedral angle between Cg(I) and Cg(J); Cg(I)-Perp = Perpendicular distance
of Cg(I) on ring J; Cg(J)-Perp = perpendicular distance of Cg(J) on ring I; § =
angle Cg(I)>Cg(J) vector and normal to ring I; v = angle Cg(I) —Cg(J) vector and
normal to plane J;

Cgl is the centroid of atoms N(1)/C(1)/C(2)/C(3)/C(4)/C(9); Cg2 is the centroid of
atoms C(4)/C(5)/C(6)/C(7)/C(8)/C(9); Cg3 is the centroid of atoms
N(2)/C(12)/C(13)/C(14)/C(15)/C(16); Cg4 is the centroid of atoms
N(1)/C(1)/C(2)/C(3)/C(4)/C(5);

Symmetry codes: (a) = -x,2-y,-z; (b) = 1-x,1-y,1-z; (c) = 2-x,1-y,2-z

Table S6. X—Y ¢ e e Cg(J)(mt-ring) interactions.

Y-X(DeeeCg() [ X(M)ee+Cg() [A] | X-Perp [A] [ y[] | Y-X(D)e++Cg() [°]
C(10)-H(10C)# * ¢Cg(1)a | 2.91 : | 286 | 970 | 140.0
C(10)-H(10B)* »+Cg(3)b | 2.98 i | 289 [14.41] 136.0
C(10)-H(10A)® ® »Cg(3)c | 2.78 : | 273 [1142] 165.0

v = angle X(I)>Cg(J) vector and normal to plane J.

Cgl is the centroid of atoms N(1)/C(1)/C(2)/C(3)/C(4)/C(9); Cg3 is the centroid of
atoms N(1)/C(1)/C(2)/C(3)/C(4)/C(5);

Symmetry codes: (a) = -x,1-y,-z; (b) = 1-x,1/2+y,3/2-z; (c) = 1-x,-y,1-z;
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Figure S3. Hirshfeld surface mapped with dnorm along with intermolecular hydrogen bonds (a), and 2D

fingerprint plot (b) for 1, together with the relative contributions of various intermolecular interactions to the
Hirshfeld surface (c).
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Figure S4. Hirshfeld surface mapped with dnorm along with intermolecular hydrogen bonds (a), and 2D
fingerprint plot (b) for 2, together with the relative contributions of various intermolecular interactions to the
Hirshfeld surface (c).
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Figure S5. Hirshfeld surface mapped with dnorm along with intermolecular hydrogen bonds (a), and 2D
fingerprint plot (b) for 3, together with the relative contributions of various intermolecular interactions to the
Hirshfeld surface (c).
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(b)

Figure S6. View of the intermolecular interactions (rte e ¢, C~-He e et and C-He ¢ ¢O) in 1 (a), view of the
supramolecular packing of 1 alongside c (b).

(a)



(b)

Figure S7. View of the intermolecular interactions (e ® et, C-He e et and C-He ¢ ¢O) in 2 (a), view of the

supramolecular packing of 2 alongside b (b).
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(b)

Figure S8. View of the intermolecular interactions (rt® ® ¢t, C~-He e et and C-He ¢ ¢O) in 3 (a), view of the

supramolecular packing of 3 alongside ¢ (b).

Table S7. The selected structural parameters of five-coordinated vanadium(IV) complexes [VO(N"O)2] and

[VOO"'N"N"0)].
Compound | V=0 [A] | V-0O[A] I V-N [A] | T ‘ Ref.
[VO(N0)]
[VO(2,6-(Me)2-quin)2] (1) 1.590(2) 1.9210(14) 2.1239(15) 0.57 vff}:)fk
[VO(2,5-(Me)2-quin)2] (2) 1.595(3) 1.924(2); 1.917(2) | 2.122(2); 2.125(2) | 0.56 Vi}(‘:rsk
[VO(2-Me-quin)2)] 1.600(8) 1.921(5) 2.136(6) 0.56 1
[VO(2-Me-5-SMe-quin)»)] 1.576(6) 1.934(6); 1.923(6) 2.106;2.122(8) | 0.50 2
1.9042(16); '
[VO(n-Pr-sal)2] 1.5945(18) 1.8976(19) 2.126(2); 2.107(2) | 0.53 3
[VO(L1)] 1.587(4) | 1.901 (4); 1.914 (3) | 2.087 (4); 2.088 (4) | 0.58 4
[VO(2-OCeHsCHNH).] 1.589(4) | 1.917 (4); 1.919(4) | 2.056(6); 2.058(6) | 0.22 5
1.9038(16); 2.1088(19);
[VO(L2)] 1.5987(16) 1.9194(17) 2.1095(18) 0.37 6
[VO(L3):] 1.589 (2) | 1.891(2); 1.904(2) | 2.110(2); 2.121(2) | 0.42 7
[VO{(S)-Clsal-am}2]-C7Hs 1.592(5) 1.912(4); 1.915(4) | 2.076(6); 2.085(6) | 0.62
[VO{(S)-naph-am}:] 1.611(2) 1.900(3); 1.904(3) | 2.065(3); 2.085(3) | 0.75 8
[VO{(R)-sal-am}2]-C7Hs 1.592(2) 1.905(2); 1.910(2) | 2.112(3); 2.100(3) | 0.44
[VO(L4)] 1.590(4) 1.893(3) 2.097(3) 0.55
1.9117(16); '
[VO(L3)] 1.5988(18) 1.9149(16) 2.096(2); 2.098(2) | 0.58 9
[VO(LS):] 1.601(2) 1.9005(17); 2.076(2); 2.089(2) | 0.70




1.9027(16)
[VO(L7)2] 1.615(8) | 1.902(7); 1.900(8) | 2.153(9);2.145(9) | 043 | 10
[VO(O"'N"'N"0)]

[VO(3-MeOsalen)] 1.9228(16); '

“HN(CHa)NHEC] 1.5938(18) L 928717, 2.047(2);2.051(2) | 0.13| 11
syn-[VO(HLS)] 1.596(6) 1.914(4) 2.100(4) 055 |
anti-[VO(HLS)2] 1577(4) | 1.763(3); 1.896(3) | 2.064(3);2.189(3) | 0.06

[VO(salen)]-MeOH 16070 | 19155 (17); 1.9429 | 2.051(2);20597 | (0| 4

(17) (16) (19) '
[VOL’]-MeCN 1.610(5) | 1.961(5); 1.972(5) | 2.091(6);2.093(6) | 0.03 | 14
[VOL19]-CHCls 1.606(2) | 1.921(2);1.922(2) | 2.060(3);2.072(3) | 029 | 15
[VOL!]-CHCls 1.9226(12); 2.0589(15);
1.5913(1 2
913(13) 1.9351(12) 2.0710(15) 0:26 9
[VOL] 1.581(3) | 1.937(3); 1.954(3) | 2.095(3);2.100(3) | 0.30
[VO(3-EtOsal-meso-stien)]-H20 1.597(3) 1.925(3); 1.934(2) 2.065(3); 2.072(3) | 0.05 16
[VO(sal-meso-bn)] 1.595(2) | 1.937(2); 1.948(2) | 2.061(2);2.068(2) | 0.04 | 17
[VO(salen)]ClOs 1576(3) | 1.795(3); 1.813(3) | 2.074(3),2.083(3) | 0.01 | 18
[VO{3-EtOsal-(R)-pn}] 1.598(3) | 1.918(3);1.938(3) | 2.066(4);2.053(4) | 0.11 | 19
[VOL1] 1.585(3) | 1.924(3); 1.938(3) | 2.050(3);2.055(3) | 0.12 | 20
[VO(salen)BF4] 1577(2) | 1.794(2); 1.814(2) | 2.067(2);2.085(2) | 0.01 | 21
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Figure S9. X-ray powder diffraction pattern of 1-3 together with the calculated pattern from the single
crystal data.
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Figure S10. EPR frozen solution spectra (at 77 K) of compounds 1-3; in acetonitrile solvent together with the
theoretical spectrum calculated using the parameters: gx= gy=1.980, g- = 1.942, Ax= Ay=65G, A2=181 G for 1 and
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Figure S11. UV-Vis spectra of 1-3 in DMSO full scale (5-10° M) (a), close-up of the 500-900 nm region
(concentrated solutions in DMSO) (b), insert: peak deconvolution of 1 calculated using deconvolution formula
implemented in the OriginPro 9.1 software
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Figure S12. UV-Vis stability spectra for compounds 1-3 in DMSO (10 M) (a-c) and CHsCN (d-f). Spectra were

recorded every 2 hours for 24h.




Catalytic data

Table S8. Comparative parameters for the oxidation of cyclohexane catalyzed by complexes 1-3 and other
vanadium complexes previously published

Vanadium | Total yield of
Catalytic system Conditions oxidation oxygenates Total TON Ref.
state (%)
[n-BusN][VOs]/pca/H202/CHsCN 40°C, 4h \4 30 700 1
[n-BusN][VO2(pca)2]/H202/CHsCN 40°C,24h \4 4.6 215 )
[n-BusN][VO2(pca)2]/pca/H202/CHsCN 40°C,24h \ 20 900
[VO(OCHs)(ma)2]
40°C, 14 h A% 27 2600 3
Hma — 3-hedroxy-2-methyl-4-pyrone
[VO(tea)]
40°C,24h \% 10 900 4
tea — triethanolamine
[VO(O(.ZH3)(5—C1—quin)2 ~1/2CHCIC.’,/pc.a/HzOZ/CHaCN 40°C, 6 h v 39 360 5
5-Cl-quin — 5-chloro-8-hydroxyquinoline
[{VO(Oet)(EtOH)}2L]/pea/H202/CHsCN 50°C, 24 h v %0 00 ;
HuL — bis(2-hydroxybenzylidene)terephthalohydrazide
[{VO(Oet)(EtOH)}:L]/pca/H20./CH3CN 50°C,4h v 287 2640 ;
H4L — bis(2-hydroxybenzylidene)oxalohydrazonic acid
[VO2(pca)(hmpa)]/pca/H202/CHsCN 40°C,24h
hmpap— hexanf)ethyrl)phosphoramide M 298 1570
[VO2(pycaH)(hmpa)]/pca/H202/CHsCN 40°C,24h 8
hmpa — hexamethylphosphoramide \% 24.8 1140
pycaHz — pyridine-2,5-dicarboxylic acid
[(VO2)2(ps-L){Naz(pu-H20)2(H20)2} In/pca/H202/CH3CN 50°C,5h v 48 4400
HuL — bis(salicylaldehyde)-oxaloyldihydrazone
[{V(p-O)z}2(pa-L){Ka(u-H20)2(H20)2} In/pea/H202/CHCN 50°C,5h v 57 5200
H4L — bis(salicylaldehyde)-oxaloyldihydrazone 9
[{V(p-0)(1-0)2(s-L){Csa(u-HzO)a(HzO o 50°C 51
/pca/H202/CH3CN \% 6.2 5700
HuL — bis(salicylaldehyde)-oxaloyldihydrazone
V303(Oet)(ashz)z(u-Oet)]2/pca/H202/CHsCN 50°C,5h mixed 182 8370 10
Hsashz — N-acetylsalicylhydrazidate IvV/V
[(VO)a(hptb)2(H20)2(u-O)][ClO4]/pca/H202/CH3CN 40°C, 24 h
hptbH — N,N,N’,N’-tetrakis(2-benzimidazolylmethyl)-2- v 12.4 570
hydroxo-1,3-diaminopropane
[VOClz(tmtacn)]/pca/H202/CHsCN 40°C,24h 8
tmtacn — 1,4,7—triIII)1ethyl—1,4,7—triazacyclononane v 63 20
[V(cat)s]/pca/H202/CHsCN 40°C,24h
catH2 - p}ljro—cathecol v 213 980
[VOCl2(dpp-bian)]/pca/H202/ CHsCN 50°C, 5 h
dpp-bian — bis(N-(2,6-diisopropylphenyl)- v 21.5 990 11
imino)acenaphthene
VO(acac)2/H202/ CHsCN 40°C,5h v 12 23 12,13
1/pca/ H202/CHsCN 50°C,3h v 30 565 this
2/pca/ H202/CH3CN 50°C,2h v 43 870 work
3/pca/ H202/CHsCN 50°C,1.5h v 48 954
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Figure S13. Antiproliferative effect of complexes 1-3 in normal dermal fibroblasts, after 48 h. evaluated by the
MTS method. Cell viabilities were normalized to DMSO 0.1% (v/v) (vehicle control). The results presented are
mean + standard deviation of three independent assays. Asterisk indicates a p-values inferior to 0.05
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Figure S14. Cell viability of HCT116 cells exposed for 48 h to increasing concentrations of cisplatin. IC_ value
found is 15.6 + 5.3 uM.™* p<0.05 relative to control.



