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Table captions

Table S-1. Reference (30)
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Table S-5. Selected bond angles (°) in [V;005]® with estimated standard deviations in

parentheses.

Table S-6. Atomic fractional coordinates of the cytosine - decavanadate with estimated

standard deviations in parentheses

Table S-7. Thermal displacement parameters (A% of the cytosine — decavanadate with

estimated standard deviations in parentheses
Table S-8. Equivalent thermal displacement parameters Ueq (A%) for the 3 cytosine molecules
with estimated standard deviations in parentheses. In italic the high values of Ueq for N1c and

Céc.

Table S-9. Bond lengths (A) in [V0023]® with estimated standard deviations in parentheses.
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Table S-10. Selected bond lengths (A) in the three cytosine molecules with estimated

standard deviations in parentheses

Table S-11. Selected bond lengths (A) in cytosine molecules with estimated standard

deviations in parentheses

Table S-12. Selected angles (°) in the three cytosine molecules with estimated standard

deviations in parentheses

Table S-13. Crystal structure references according to the literature reported in Table S-11 and

S-12
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Figure captions

Figure S-1. Local coordinate scheme of the cytosine — decavanadate for the definition

orientation of multipole in molecules a) decavanadate; b) molecules of cytosine.

Figure S-2. ORTEP view of cytosine molecules: a) cytosinium A; b) cytosinium B; c)

cytosine C.

Figure S-3. a) cytosine - cytosinium interactions between cytosinium A and A’and b)

octahedral environment of sodium atoms.

Figure S-4. Crystal packing. The DV — sodium chains. Cytosine molecules have been

omitted.

Figure S-5. Experimental deformation electron density maps: a) DV-horizontal plane; b) DV-
vertical plane, Oxygen atoms O61 are omitted; ¢) cytosinium A; d) cytosinium B; €) cytosine

C. Contour intervals are 0.05 eA™

Figure S-6 Dynamic deformation electron density maps: a) DV-horizontal plane; b) DV-

vertical plane; ¢) cytosinium A; d) cytosinium B; e) cytosine C. Contour intervals are 0.05

eA”.

Figure S-7. Static model deformation density for vertical-YZ plane. Contours intervals are

0.1e eA™.
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Figure S-8. Static model deformation maps of the three cytosine molecules. Contours

intervals are 0.1¢ eA™.
Figure S-9. Static model deformation density for horizontal and vertical planes: a) plane
containing Nal, O5w and Olw; b) plane contains Nal,Olw, O12; c¢) plane containing Na2,

O3w and O4w; d) plane containing Na2, O13 and O3w™. Contour intervals are 0.1 eA™.

Figure S-10. Behavior of p(r,) of the V-O bond as a function of the interatomic distance.
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Table S-5.

bond angles bond angles
013-V1-023 103.11(3) 021-V4-027 106.63(3)
013-V1-020 103.22(3) 021-V4-031 96.76(2)
013-V1-032 100.82(3) 021-V4-032 95.98(2)
013-V1-031 100.19(3) 021-V4-061 86.12(2)
023-V1-020 94.63(3) 027-V4-031 99.05(2)
023-V1-032 90.72(2) 027-V4-032 97.37(3)
023-V1-061 80.22(2) 027-V4-061 88.94(2)
020-V1-031 89.17(2) 031-V4-061 81.33(2)
020-V1-061 80.31(2) 031-V4-061 80.60(2)
032-V1-031 75.58(2) 032-V4-061 80.74(2)
032-V1-061 75.02(2) 032-V4-061 79.32(2)
031-V1-061 75.92(2) 061-V4-061 78.29(2)
012-V2-024 104.29(3) 010-V5-022 103.90(3)
012-V2-025 101.85(3) 010-V5-024 101.90(3)
012-V2-031 100.23(3) 010-V5-023 100.89(3)
012-V2-032 98.51(3) 010-V5-027 98.74(3)
024-V2-025 96.06(3 022-V5-024 91.70(3)
024-V2-031 90.57(2) 022-V5-023 91.73(3)
024-V2-061 80.99(2) 022-V5-061 82.74(2)
025-V2-032 89.02(2) 024-V5-027 83.71(2)
025-V2-061 81.21(2) 024-V5-061 78.06(2)
031-V2-032 75.31(2) 023-V5-027 83.80(2)
031-V2-061 75.61(2) 023-V5-061 78.22(2)
032-V2-061 75.64(2) 027-V5-061 74.62(2)
011-V3-022 103.27(3)
011-V3-020 101.64(3)
011-V3-025 102.46(3)
011-V3-021 100.55(3)
022-V3-020 90.40(3)
022-V3-025 91.39(3)
022-V3-061 81.21(2)
020-V3-021 83.75(3)
020-V3-061 77.56(2)
025-V3-021 84.49(2)
025-V3-061 77.82(2)
021-V3-061 77.56(2)
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Table S-6.

X y y/
Vi 0.29699(1) 0.180735(9) 0.607957(9)
V2 0.48687(1) 0.204386(9) 0.397722(9)
V3 0.80492(1) 0.03889(1) 0.35350(1)
V4 0.62264(1) 0.012011(9) 0.565293(9)
V5 0.42411(1) -0.01176(1) 0.765785(9)
010 0.44477(8) -0.00891(6) 0.88502(5)
011 0.96210(7) 0.05674(6) 0.32460(6)
012 0.41066(7) 0.34373(5) 0.40334(5)
013 0.21850(7) 0.31956(5) 0.61038(5)
020 0.14362(6) 0.12371(5) 0.63319(5)
021 0.78247(6) 0.03258(5) 0.50985(4)
022 0.75274(7) 0.03330(5) 0.22519(4)
023 0.34439(7) 0.14708(5) 0.73701(4)
024 0.47651(6) 0.16877(5) 0.26761(4)
025 0.67951(6) 0.19092(5) 0.37275(5)
027 0.61716(6) 0.01206(5) 0.69468(4)
031 0.31567(6) 0.15222(4) 0.45516(4)
032 0.50169(6) 0.17158(4) 0.55010(4)
061 0.41967(6) -0.01120(4) 0.59106(4)
02a 0.04277(9) 0.53660(7) 0.79461(5)

02b 0.3788(1) 0.53156(6) 0.80918(6)
02¢ 0.7840(2) 0.41101(9) 0.79150(7)
Nla -0.0745(1) 0.73016(8) 0.80652(6)
N3a -0.04486(9) 0.61322(7) 0.95634(5)
Nda -0.1426(1) 0.68943(8) 1.11838(6)

N1b 0.4815(1) 0.33744(7) 0.81957(6)

N3b 0.3720(1) 0.44574(7) 0.96921(6)

N4b 0.3706(1) 0.35989(8) 1.13155(7)
Nlc 0.8695(2) 0.2151(1) 0.8073(1)
N3¢ 0.7724(1) 0.32949(7) 0.95379(6)
Ndc 0.7490(1) 0.24673(7) 0.11644(7)
C2a -0.0220(1) 0.62228(8) 0.85010(6)
Cda -0.1209(1) 0.70573(8) 1.01647(7)
C5a -0.1774(1) 0.81711(8) 0.96981(8)
C6a -0.1533(1) 0.82454(9) 0.86440(8)
C2b 0.4088(1) 0.44247(8) 0.86373(7)
Cdb 0.4067(1) 0.34932(8) 1.02977(7)
C5b 0.4790(1) 0.23954(8) 0.98191(8)
C6b 0.5136(1) 0.23794(8) 0.87683(8)
C2c 0.8097(2) 0.3226(1) 0.84908(8)
Cdc 0.7909(1) 0.23413(8) 1.01560(7)
C5c 0.8547(1) 0.12133(9) 0.9724(1)
Cée 0.8968(2) 0.1156(1) 0.8685(1)

Olw 0.58750(8) 0.33784(6) 0.61038(5)

02w 0.88345(9) 0.19867(7) 0.57141(8)

03w -0.13508(8) 0.48724(6) 0.58692(6)

Odw -0.05148(8) 0.72711(6) 0.59767(6)

05w 0.28767(8) 0.58816(6) 0.61736(5)
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Table S-7

Un U Uss U Uz Uy

Vi 0.00344(1) | 0.001239(5) | 0.001335(5) | -0.00045(1) 20.00024(1) 20.000033(8)
V2 0.00377(1) | 0.001209(5) | 0.001415(5) | -0.00094(1) 20.00030(1) 0.000384(8)

V3 0.00326(1) | 0.002325(7) | 0.001736(5) | -0.00193(1) 0.00012(1) 0.000269(9)

V4 0.00294(1) | 0.001366(5) | 0.001263(5) | -0.00111(1) 20.00103(1) 0.000192(8)
V5 0.00473(1) | 0.002033(6) | 0.001080(4) | -0.00170(1) 20.00076(1) 0.000262(8)
010 0.00827(8) 0.00294(4) 0.00120(2) 20.00227(8) 20.00201(7) 0.00036(5)
011 0.00420(6) 0.00363(4) 0.00330(4) 20.00352(8) 0.00067(7) 0.00012(6)
012 0.00530(6) | 0.0013003) 0.00274(3) | _-0.00044(6) 20.00050(7) 0.00051(5)
013 0.00562(6) | 0.00131(3) 0.00255(3) 0.00023(6) 20.00052(7) 20.00032(4)
020 0.00319(5) 0.00208(3) 0.00208(3) 20.00104(6) 20.00027(5) 0.00024(4)
021 0.00334(5) 0.00237(3) 0.00196(2) 20.00228(6) 20.00105(5) 0.00022(4)
022 0.00445(5) 0.00219(3) 0.00147(2) 20.00168(6) 0.00045(5) 0.00037(4)
023 0.00497(5) | 0.0017003) 0.00122(2) | -0.00094(6) 20.00069(5) 20.00025(4)
024 0.00430(5) | 0.00170(3) 0.00133(2) | -0.00095(6) 20.00113(5) 0.00055(4)
025 0.00393(5) 0.00166(3) 0.00210(2) 20.00189(6) 20.00029(5) 0.00031(4)
027 0.00445(5) 0.00233(3) 0.00139(2) 20.00167(6) 20.00174(5) 0.00016(4)
031 0.00312(4) | 0.00137(2) 0.001442) | -0.00068(5) 20.00087(5) 0.00023(3)
032 0.003495) | 0.00135(2) 0.001422) | -0.00124(5) 20.00100(5) 0.00006(3)
061 0.00313(3) | 0.00142(2) 0.00122(2) | -0.00104(5) 20.00063(5) 0.00020(3)
O2a 0.00808(8) 0.00403(4) 0.00175(3) 20.0011(1) 0.00042(8) 20.00094(6)
02b 0.0120(1) 0.00289(4) 0.00201(3) 20.0032(1) 20.00256(9) 0.00100(6)
02¢ 0.0211(2) 0.00634(7) 0.00214(4) 20.0131(2) 0.0004(1) 0.00127(9)
Nla 0.0076109) | 0.00393(5) 0.00200(3) 20.0026(1) 20.00062(9) 0.00051(7)
N3a 0.00566(7) | 0.00361(4) 0.00163(3) | -0.00091(9) 20.00001(7) 20.00075(6)
Nda 0.007719) | 0.00369(5) 0.00189(3) 0.0004(1) 0.00034(3) 20.00106(6)
Nib 0.0079509) | 0.00289(4) 0.00243(4) 20.0032(1) 20.00145(9) 20.00022(6)
N3b 0.0075609) | 0.00279(4) 0.001993) | -0.00332(9) 20.00226(8) 0.00103(6)
N4b 0.0091(1) 0.00355(5) 0.002193) 20.0038(1) 20.0029(1) 0.00184(7)
Nlc 0.02693) 0.0063(1) 0.00335(6) 20.01313) 0.0097(2) 20.0042(1)
N3c 0.0073709) | 0.00349(5) 0.001853) 20.0047(1) 0.00003(3) 0.00025(6)
Ndc 0.0095(1) 0.00289(4) 0.002273) 20.0031(1) 20.0010(1) 0.00123(6)
C2a 0.00516(8) | 0.00371(5) 0.00173(3) 20.0020(1) 0.00013(3) 20.00072(6)
Cda 0.00533(8) | 0.00331(5) 0.00202(3) 20.0013(1) 20.00019(8) 20.00050(7)
C5a 0.0071(1) 0.00306(3) 0.00293(5) 20.0013(1) 20.0000(1) 20.00021(8)
Cé6a 0.0081(1) 0.00338(3) 0.00298(35) | -0.00240(1) 20.0007(1) 0.00091(8)
C2b 0.0074(1) 0.00263(4) 0.00213(4) 20.0034(1) 20.00236(9) 0.00095(6)
Cab 0.006539) | 0.00292(4) 0.00231(4) 20.0036(1) 20.00268(9) 0.00130(7)
C5b 0.0068(1) 0.00264(4) 0.00336(5) 20.0030(1) 20.0031(1) 0.00135(7)
Céb 0.0073(1) 0.00265(4) 0.00336(5) 20.0028(1) 20.0023(1) 20.00014(8)
C2c 0.0144(2) 0.00497(7) 0.00200(4) 20.0096(2) 0.0013(1) 20.00003(9)
Cdc 0.005228) | 0.00276(4) 0.00282(4) 20.0019(1) 20.00011(9) 20.00027(7)
C5c 0.0081(1) 0.00290(5) 0.00469(7) 20.0015(1) 0.0017(1) 20.0015(1)
Cée 0.0174(2) 0.00462(3) 0.00543(9) 20.0063(2) 0.0094(2) 20.0051(1)
Olw 0.00670(7) | 0.00301(4) 0.002623) | -0.00396(3) 20.00121(8) 20.00083(5)
02w 0.00543(7) | 0.00317(4) 0.00571(6) | -0.00255(9) 20.0034(1) 20.00048(8)
03w 0.00529(7) | 0.00371(4) 0.002543) | -0.00143(3) 20.00033(7) 0.00055(6)
Odw 0.00495(6) | 0.00391(4) 0.002513) | -0.00119(8) 20.00232(7) 0.00136(6)
O5w 0.00602(7) | 0.00317(4) 0.00241(3) | -0.00376(3) 20.00160(7) 0.00051(5)
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Table S-8.

Cytosine | 02 N1 N3 N4 2 c4 Cs C6
A 0.0271(2) | 0.0263(2) | 0.0222(2) | 0.0276(2) | 0.0214(2) | 0.0219(2) | 0.0270(3) | 0.0287(3)
B 0.0307(3) | 0.0251(2) | 0.0223(2) | 0.0273(2) | 0.0223(3) | 0.0216(2) | 0.0250(2) | 0.0257(3)
C 0.0498(5) | 0.0646(2) | 0.0233(2) | 0.0275(3) | 0.0363(4) | 0.0222(2) | 0.0334(3) | 0.0531(6)
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Table S-9.

Vanadium Type of Type of
atoms vanadium oxygen bond distance
atoms atoms

f V1-013 1.6189(6)

c V1-023 1.8132(6)

Vi I ¢ V1-020 1.8338(6)
b V1-032 1.9981(6)

b V1-031 2.0205(5)

a V1-061 2.2679(6)

f V2-012 1.6230(6)

c V2-024 1.8141(6)

V2 I c V2-025 1.8240(6)
b V2-031 2.0040(5)

b V2-032 2.0268(6)

a V2-061 2.2414(5)

g V3-011 1.6115(6)

c V3-020 1.8504(6)

c V3-025 1.8716(5)

V3 11 d V3-022 1.8871(6)
e V3-021 2.0183(6)

a V3-061 2.3324(5)

e V4-027 1.6848(5)

e V4-021 1.7059(6)

b V4-031 1.9217(5)

V4 I b V4-032 1.9427(5)
a V4-061 2.0781(5)

a V4-061 2.1583(5)

g V5-010 1.6120(6)

d V5-022 1.8795(6)

c V5-023 1.8795(5)

V5§ II c V5-024 1.8911(5)
e V5-027 2.0697(6)

a V5-061 2.2937(5)
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Table S-10.

bond Cytosinium A Cytosinium B Cytosine C
C4-N4 1.325(1) 1.322(1) 1.317(1)
C4-C5 1.430(1) 1.428(1) 1.427(11)
C5-Co6 1.360(1) 1.359(1) 1.351(2)
C6-N1 1.357(1) 1.358(1) 1.385(2)
NI1-C2 1.372(1) 1.363(1) 1.362(2)
C2-N3 1.372(1) 1.365(1) 1.357(1)
N3-C4 1.351(1) 1.354(1) 1.351(1)
C2-02 1.242(1) 1.240(1) 1.254(2)
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Table S-11.

bond Experimental Literature data, CSD
data

Cytosinium B Average data <min, max>
C4-N4 1.322(1) 1.312 1.296-1.327
C4-C5 1.428(1) 1.417 1.387-1.430
C5-C6 1.359(1) 1.343 1.329-1.354
C6-N1 1.358(1) 1.357 1.344-1.372
N1-C2 1.363(1) 1.365 1.336-1.381
C2-N3 1.365(1) 1.376 1.360-1.394
N3-C4 1.354(1) 1.354 1.341-1.362
C2-02 1.240(1) 1.220 1.196-1.246
bond Cytosine C Average data <min, max>
C4-N4 1.317(1) 1.329 1.320-1.342
C4-C5 1.427(11) 1.426 1.411-1.440
C5-C6 1.351(2) 1.340 1.332-1.353
C6-N1 1.385(2) 1.356 1.353-1.361
N1-C2 1.362(2) 1.372 1.365-1.382
C2-N3 1.357(1) 1.351 1.332-1.364
N3-C4 1.351(1) 1.345 1.337-1.353
C2-02 1.254(2) 1.255 1.241-1.274
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Table S-13.

angle Experimental Experimental | Literature data | Literature data,
data data CSD CSD
Cytosinium B Cytosine C cytosinium cytosine
NI1-C2-N3 117.78(8) 117.66(8) 114.95 119.40
C2-N3-C4 122.26(8) 122.01(9) 124.65 119.32
N3-C4-C5 119.16(9) 120.57(9) 117.86 121.80
C4-C5-C6 117.68(8) 116.9(1) 117.98 117.21
C5-C6-N1 121.09(9) 120.7(1) 121.79 120.55
C6-N1-C2 122.01(8) 121.9(1) 122.67 121.68
N1-C2-02 120.49(8) 120.4(1) 123.42 118.85
N3-C2-02 121.73(9) 121.8(1) 121.62 121.73
N3-C4-N4 118.71(8) 119.03(8) 118.84 117.76
N4-C4-C5 122.12(8) 120.40(9) 123.28 120.43
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Figure S-7.
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Figure S-9.
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