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1. X-ray diffraction study
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Figure S1. ORTEP view of asymmetric unit for 1,-Mn;Cl, (a), 1-Mn,Cl; (b) and 1,-Mn,Cl, (c).
The C-, O-, N-, Cl-, and Mn-atoms are presented as dark grey, red, blue, green, and purple thermal

ellipsoids with 30% probability. The H-atoms (pale rose spheres), which are not involved in H-
bonding, are omitted for clarity.



2. PXRD study
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Figure S2. A comparison of simulated PXRD patterns for studied 1,-Mn;Cl,, 1-Mn,Cl; and 1-
Mn,Cl, with the experimental one (exp) of obtained powdered sample.



3. Structural parameters for Mn-based complexes

Table S1. The coordination bond lengths and angles for 1,-Mn;Cl,, 1-Mn,Cl; and 1-Mn,Cl,,
according to SCXRD.
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Table S2. The Mn-O-Mn angles within the cluster core for 1,-Mn3;Cl,, 1-Mn,Cl; and 1-Mn,Cl,,
according to SCXRD.

12-MH3C12 1-Mn2Cl3 l-anclz
104.7(1)
PSS 103.9(1) 105.9(1) 105.64(5)
4Mn -0 —Mn, 105.9(1) 104.8(1) 104.83(5)
104.2(1)

Table S3. CShM distortion parameter for Mn!''-N,0,Cl coordination polyhedrons in 1,-Mn3Cl,,
1-Mn,Cl; and 1-Mn,Cl,, calculated by SHAPE".

Compound Mn PP-5 vOC-5 TBPY-5 SPY-5 JTBPY-5
Mn(1) 26.574 4.020 4.082 1.679 7.409
1:-Mn,Cl, Mn(3) 24.964 5.210 3914 2.628 7.453
1-Mn,Cl, Mn(1) 26.297 4.540 5.516 1.628 9.303
1-Mn,Cl, Mn(1) 35.266 9.548 4.015 5.968 6.831
Label Shape Symmetry
PP-5 Pentagon Ds),
vOC-5 Vacant octahedron Cy
TBPY-5 Trigonal bipyramid Dy,
SPY-5 Spherical square pyramid Cy
JTBPY-5 Johnson trigonal bipyramid J12 Dy,

Table S4. Comparison of CShM distortion parameters, calculated by SHAPE', for Mn''-Og

coordination polyhedron in 1,-Mn3;Cl, in comparison with those observed for earlier reported
analogues [Zn""-Mn"-Zn"]? and [Ni"-Mn!l-Ni'"]3.

ops | HPY- [ HBPY- [ o o" T 'SAPR- [ TDD- [ JGBF- [ JETBPY- [ JBTPR- [ BTPR- | ;oo [ rrg | ETBPY-
8 8 8 8 8 8 8 8 8

1,Mn,Cl, | 2979 | 2182 | 1679 | 12.63 | 508 315 | 1462 24.56 5.06 377 422 | 1275 | 2093

TNl

[Z“Zn{‘,’;“ 32451 | 21212 | 13135 | 11189 | 8.184 | 5948 | 13.143 | 21.720 6.660 5305 | 8.657 | 11.872 | 15212

[Ni-Mn'-

Nil] 28215 | 23.735 | 11.803 | 14.654 | 13.714 | 13227 | 15573 | 26328 12.185 | 10478 | 14171 | 15.121 | 23570

Label Shape Symmetry

OP-8 Octagon Dy,




HPY-8 Heptagonal pyramid Cy
HBPY-8 Hexagonal bipyramid Dy,
CU-8 Cube Oy
SAPR-8 Square antiprism Dy,
TDD-8 Triangular dodecahedron Dy,
JGBF-8 Johnson gyrobifastigium J26 Dy
Johnson elongated triangular
JETBPY-8 bipyramid J14 Dan
JBTPR-8 Biaugmented trigonal prism J50 Cy,
BTPR-8 Biaugmented trigonal prism Cy,
JSD-8 Snub diphenoid J84 Dy
TT-8 Triakis tetrahedron T,
ETBPY-8 Elongated trigonal bipyramid D3,

Table S5. CShM distortion parameters for Mn!'-O4Cl, and Mn'-OsCl coordination polyhedrons

in 1-Mn,Cl; and 1-Mn,Cl,, respectively, calculated by SHAPE'.

Compound Mn HP-6 PPY-6 0C-6 TPR-6 JPPY-6
1-Mn,Cl; Mn'"'-0,Cl, 33.122 7.974 16.753 6.191 12.308
1-Mn,Cl, Mn!-O;Cl 33.526 8.868 17.555 7.237 11.865
Label Shape Symmetry

HP-6 Hexagon Dg,

PPY-6 Pentagonal pyramid Cs,

0C-6 Octahedron 0O,

TPR-6 Trigonal prism D3,

JPPY-6 Johnson pentagonal pyramid J2 Cs,
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