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Figure S1. The X-ray powder diffraction pattern of compound 1 (experimental - black) and the

simulation of the powder pattern of 1 from the crystal structure (red).
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Figure S2. The X-ray powder diffraction pattern of compound 2 (experimental - black) and the

simulation of the powder pattern of 2 from the crystal structure (red).



Figure S3. View of the H,tppz?* dication in 1 showing the hydrogen bonds N—He**N (blue
dotted lines) [symmetry code: (b) = 1-x, 1-y, 1-z].
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Figure S4. View of conformations of the cation H,tppz?* found in 1 (a), H,tppz(I,-15), (b) and
Hotppz[B(CeHs)al2 ().



Table S1. Short intra- and intermolecular contacts detected in structures 1 and 2*.

D-H A D—H[A] HeeA [A] DesA[A] D—HeeeA [°]
1
NQ) NQ) 0.88 1.69 2.549(4)  164.52)
C(4) N(1) 0.93 2.38 2701(5)  99.92)
C(5) Cl2k)  0.93 2.81 3.737(4)  171.403)
C(7) cl3) 093 2.81 3.687(3)  158.2(2)
C(9) N(lm)  0.93 2.36 2.689(4)  100.3(2)
c(11) Cl3n)  0.93 2.76 3.515(4)  138.5(3)
C(12) ci3)  0.93 2.79 3.684(4)  161.3(3)
2
C(4) 0(4) 0.97 2.24 2.967(16)  130.8(8)
C(4) Cl20)  0.97 2.74 3.654(12)  156.7(7)
C(7) Ci3p) 093 2.82 3.412(15)  122.309)
C(10) Cl4q)  0.93 2.82 3.554(13)  136.1(8)
C(10) O4r) 093 2.57 3.248(19)  130.5(9)
C(11) O(4r) 097 2.24 3.130(17)  152.3(8)
c(11) Cl(1) 097 2.74 3.608(13)  149.5(8)

*Symmetry transformations used to generate equivalent atoms: (k) = -1+x,y,-1+z; (1) = 1-x,-
1/2+y,1/2-z; (m) 1-x,1-y,1-z; (n) = x,1/2-y,1/2+z; (o) = x,1+y,z; (p) = 1-x,2-y,2-z; (q) =
1+x,-1+y,z; (1) = x,-1+y,z



Table S2. The selected bond lengths [A] and angles [°] for 1*

Bond lengths Bond angels
Re(1)— 2.3487(9) Cl(1)-Re(1)-ClL(2) 89.12(3)
CI(1)

Re(1)— 2.3539(9) Cl(1)-Re(1)-CI1(3) 90.20(3)

Cl(2)

Re(1)— 2.3634(9) Cl(1)-Re(1)-ClL(2) 90.88(4)

Cl1(3)
Cl(1a)-Re(1)—CI(1) 180.00(3)
Cl(1)-Re(1)-ClI(3a) 89.80(3)
Cl(2)—Re(1)—CI(3) 88.96(3)
Cl(2)—Re(1)-ClI(3a) 91.04(3)
Cl(2)-Re(1)—Cl(2a) 180.000(1)
Cl(3)—Re(1)-ClI(3a) 180.0

*Symmetry transformations used to generate equivalent atoms: (a) = 2-x, 1-y, 1-z.



Table S3. Selected structural data for compounds of general formula (Cat),[ReX].

(Cat),[ReClg]*

Re-Cl1

The shortest
CleeeCl
interaction

The shortest
ReeeeRe
interaction

Ref.

[Fe(CsHs),]o[ReXs]

2.349(3)
2.353(3)
2.361(5)
2.343(3)
2.361(5)
2.369(4)

3.382(4)

8.072(1)

[Fe(CsMes),]2[ReXe]

2.328(3)
2.374(3)
2.363(3)

3.836(5)

8.4908(3)

(MePPh3)2 [ReC16]

2323 (1)
2.364 (2)
2.365(2)

6.006(5)

9.144(3)

12

(BEDT-TTF),[ReCls] PhCN

2.365(3)
2.371(3)
2.361(2)

5.211(5)

9.455(2)

(p-rad),[ReClg]

2.338(2)
2.339(2)
2.357(2)

6.448(7)

9.0302(7)

11

(m-rad),[ReClg4]

2.352(3)
2.354(2)
2.348(3)

5.651(5)

9.1135(9)

11

[(DM-BEDT-TTF]4[ReClq]

2.367(3)
2.358(3)
2.362(2)
2.374(3)
2.356(2)
2.348(3)

5.942(4)

9.195(1)

15

[N(CH;)4]2[ReClg]

2.360 (2)

5.684(18)

9.023 (2)

(Hpy),[ReClg]

2.354(1)
2.375(1)
2.352(2)

4.199(3)

7.280(4)

(Hqy)2[ReClg]2H,0

2.353(1)
2.360(1)
2.358(1)

3.893(1)

7.160(2)

(4,4'-dmbpy),[ReClg]

2.356(2)
2.365(2)
2.370(2)

4.908(3)

7.991 (3)

10

2.3536(5)
2.3711(5)
2.3520(5)

3.584(1)

7.963(1)

14

[RuCI(NH3)s]2[ReClg]Cl,

2.370(1)
2.341(1)
2.345(1)

3.322(1)

6.9252(3)

15




2.319(5)
2.353(5)
2.341(5)
2.346(5)
2.360(5)
2.357(4)

[RuCly(en),]»[ReCl¢] 2CH;CN 3.814(6) 8.450(1) 15

aAbbreviation for the ligands: BEDT-TTF = bis(ethylenedithio)tetrathiafulvalene, p-rad = 2-(4-N-methylpyridinium)-4,4,5,5-
tetramethyl-4,5-dihydro-1H-imidazol-1-oxyl-3-N-oxide, m-rad = 2-(3-N-methylpyridinium)-4,4,5,5-tetramethyl-4,5-dihydro-1H-
imidazol-1-oxyl-3-N-oxide, DM-BEDT-TTF = dimethylbis-(ethylenedithio)tetrathiafulvalene, py = pyridine, qy = quinoline,
4,4'-dmbpy = 4,4’-dimethyl-2,2’-bipyridinium, H,biim = 2,2’-biimidazole and en = 1,2-ethylenediamine.



Table S4. Geometric parameters of the H,tppz?* cation.

. Dihedral
D:::«;(li:: V] anglest2and | o CppCpr® | CpoC Nov=Cor—Cose | NowrCovrCosr | CosrCour—Cove | Npyr—Cpy—C
a pyr— pyr’ pyz~ “-pyz pyz_ “-pyr pyz— “-pyz  “-pyz pyz— “-pyz  “-pyr PyZ~ “pyz - pyr pyr—“~pyr “-pyz
Compound 3@se | PGS A) @) A) © ©) ) ) Ref.
(O) (0)
Hotppz(Lely)s 11.13) | 18.53(16) 2.56305) 1441(11) | 1.484(7) 117.0(4) 113205) 129.6(4) 120.8(6) 57
Hatppz(Hca), 19.73(5) 1.487(1) 111.77(7) 129.57(9) 120.38(8)
295(K) 294148 | 19175 2:331(1) 1426(1) 11 501(1) 118.61(3) 111.90(7) 130.19(9) 119.99(8) >8
16.20(3) 1.4976(9) 118.25(6) 112.1005) 129.62(7) 119.94(5)
Hotppz(Hea)y | 24.27(3) | 16.56(3) 2.5345(8) 14312(8) | 14913(10) | 117.91(7) 111.43(5) 130.66(6) 120.19(5) .
100(K) 35413) | 223103) 2.5694(8) 1.4248(8) | 1.4869(10) | 118.22(7) 112.43(5) 129.35(6) 120.77(5)
23.573) 1.4925(9) 118.42(6) 111.30(5) 130.23(7) 119.46(5)
Hatppz(Hba), 19.88(8) 14955(17) | 11832(10) | 111.53(8) 130.09(12) | 120.10(9)
370 (K) 3L248) 151 31(8) 25451012 1 14224(12) 1 4e9n17) | 11848(10) | 111.94(8) 12058(11) | 119.45(9) >8
17.01(8) 1.492(2) 118.43(13) | 111.40(9) 130.17(13) | 119.74(9)
Hytppz(Hba), | 26.61(9) | 18.51(8) 25204(12) | 1.4263(12) | 1.4933(19) | 118.10(12) | 111.83(9) 130.03(14) | 119.87(9) .
200 (K) 35.79(9) | 23.43(8) 25571(12) | 1.4204(12) | 1.4916(19) | 11831(12) | 111.36(9) 130.28(14) | 120.70(10)
23.41(8) 1.487(2) 118.52(14) | 112.45(9) 12003(13) | 112.45(9)
2502) 1.486(9) 118.9(5) 111.3(5) 129.7(5) 120.1(5)
Hotppz(IClo), 3392) | 2272 2.528(7) 139G) | {5167 119.7(5) 110.0(5) 130.4(5) 118.0(5) >9
20.67(11) 1.4952) 118.96(15) | 111.41(14) | 129.62(17) | 119.40(15)
Hotppz[B(CeHs)a]> | 32.60 (9) 25.95(11) 2.5270) 1.4192) 1.497(3) 118.76(17) 111.31(14) 129.92(17) 118.7(2) 60
20.79(10) 1.491(4) 118.83) 111.43(19) | 129.602) 119.55(9)
Hotppz[AuCLL, | 34.140) | 55110y 2.53803) L414G3) | 4o4(3) 118.7(3) 111.3(2) 130.0(3) 119.3(2) 61
6.03(19) 1.504(5) 118.2(3) 11.1(3) 130.7(3) 12133) this
Hotppz[ReClg] | 9.48(16) | 4 g51¢) 2.549(4) 14226) | | 497(4) 117.7(3) 110.8(3) 131.5(3) 119.2(3) work

@ Abbreviations: H,ca = chloranilic acid, Hyba = bromanilic acid, pyr = pyridine and pyz = pyrazine.

b Values of the dihedral angles corresponding to the ring planes of the following structural drawing:




Table S5. The structural parameters for heterometallic compounds [Re!VCl(u-ox)Cull].

Ress+Cu Ress*Cu
C a Type of Cu-O Cu-Cl Re-0O,, Re-Cl,, via via Ref.
ompoun bridge [A] [A] [A] [A] ox-bridge | Cl-bridge el
[A] [A]
[Re Cly(p-0x)Cu(bipy),] Was 2650(2) | 3.352(2) | 2.047(5) | 2.339(2) | 4.798(1) 4.658(1) 19
2.355(6)
[ReCly(pt-0x)Cu(phen), ] Wiase | 24658) | - 2.058(6) | 2.325(4) | 5.628(2) - 20
[ReCly(1t-0x)Cu(phen),]- MeCN Wisa ;j}g; - 206(2) | 23298) | 5.649(3) - 20
o 2.05(1) 3.077(2) | 2.06(1) | 2.328(5) | 5.504(3) 4.763(2)
gifglll“((tg'ox))(ccugecrpﬁ’))](HZO)][RGCL‘(/" and | 2.48(1) 205(1) | 2.338(5) | 5.436(2) 20
rpy)(CH; Wias 2.40(1)
[ReCLi(-0)Cu(pyim)] s 2.681(2) | 3483(1) |2.056(2) | 2.333(1) | 4.544(1) 4.805(1) .
(NBus)s[ {ReCly(u-0x) }>Cu(Him),] Wase | 23eas |- 20094 | 2318 ) 33360 25
2.580(4 2.038(2) | 233902 5682
[CuLg][ReCly(ox)]- DMF Wi 2‘222533 - 038(2) | 2.339(2) 22338 - 2
[CuCuL][ReCl,0x],-2DMF terminal | — 3.147(3) | 2.041(5) | 2.3393) | - 4.904(2) 23
. 2.9912 2.021(2) | 234 471

{(CuLy)[ReCly(0x)]} terminal | - 2-33678; 0212) | 2.34770) | 4;8%% 26

{(CuLy)[ReCly(1-0x)] 1 Wias 2581(6) | 2.997(3) | 2.083(6) | 2.386(3) | 6.029(4) 4.769(3) 34

[Cu(bpzm)y(1-CI)ReCly (- 2.599(11) | 3.068(4) | 2.051(8) | 2.338(6) | 6.478(10) | 4.898(4) here
0x)Cu(bpzm),(p-0x)ReCls(u-Cl)], Hi23

aAbbreviation for the ligands: ox = oxalate dianion, bipy = 2,2’-bipyridine, phen = 1,10-phenanthroline, terpy = 2,2°:6,2"- terpyridine, pyim = 2-(2-pyridyl)imidazole, NBu,"*= tetra-N-
butylammonium cation, Him = imidazole; Lg = N-dl-5,7,7,12,14,14-hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-diene, DMF = N, N -dimethylformamide, L = 6,13-
bis(dodecylaminomethylidene)-1,4,8,11-tetraazacyclotetradeca-4,7,11,14-tetraene, L, = N-meso-5,12-Me,-7,14-Et,-[14]-4,11-dieneNy,

10



