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Table S1. The MP2/6-311+G(d) geometrical parameters for the CoO/Mg3;F; compounds. Eg in
kcal/mol, bond lengths (r) in A, valence angles (o) and dihedral angles () in degrees.

Species Geometrical parameters

1 COOMg3F7
(C]) ERZOOO

T(Mgl-Fl)zl .802
I‘(Mgl-F274):1 991
I'(Mgl -F3):2074
r(Mg>-F)=1.896
r(Mgz-F3)=2.001
I'(Mgz-F5):1 919
r(Mg,-F7)=1.898
r(Mgs-F3)=2.003

r(Mgs-Fa)=1.896
I'(Mg3-F5):1 .920
I'(Mg3-F6):1 .894
1(Co-F¢)=1.956
1(Co-F,)=1.877
1(Co-0)=1.551

o(F Mg F,)=122.52
o(F Mg F3)=129.31

a(Mg,F;Co0)=128.99
o(F Mg F4)=122.25
a(Mg,FMg;)=102.03
a(MgF3Mgy)=95.70
(Mg, FsMg;)=102.05
a(MgyFsMg3)=95.26
a(Mg,FsC0)=70.87

0(FsCo0)=140.57
0(FeCo0)=163.03
(F,C00)=96.68
(D(F]MgleMgz):14265
(D(F]MglF3Mg3):13442
(D(FzMng7CO): 121.58
o(Mg,F,Co0)=177.69

2 COOMg3F7
(C[) ER:()Ol

T(Mgl-Fl)zl .802
I'(Mgl-FzA):l 991
I'(Mgl -F3):2074
r(Mg>-F>)=1.896
I'(Mgz-F3):2.004
I'(Mgz-F5):1 .920
r(Mg>-F;)=1.893

r(Mgs-F3)=2.000
r(Mgs-Fs)=1.896
I'(Mg3-F5):1 919
r(Mgs-Fg)=1.898
1(Co-Fg)=1.877
1(Co-F,)=1.956
1(Co-0)=1.551

o(F Mg F,)=122.20
o(F Mg F;)=129.23
o(F Mg F4)=122.63
a(Mg,FMg;)=102.03
a(Mg F3sMgy)=95.63
(Mg, FsMg;)=102.05
a(Mgy,FsMg3)=95.26

o(Mg:F7C0)=127.38
o(Mg3F4C0)=129.06
0(FsC00)=96.65

o(F Mg F,Mg,)=142.45
o(FMg FsMg;)=134.88
o(F:Mg,F7C0)=120.87
o(Mg;F;,C00)=176.91

3 COOMg3F7
(CS) ER:O97

r(Mg,-F1)=1.789
r(Mg,-F»)=1.922
I'(Mgl-F:;):l 923
T(Mgz-F2’3):1 932
I'(Mgz-F4’5):1 922
I'(Mg3-F4’5):1 931

I'(Mg3-F6):1 .927
r(Mgs-F7)=1.914
1(Co-Fg)=1.859
1(Co-F,)=1.930
1(Co-0)=1.556

a(FlMg1F2)=13925

o(F;Mg;F)=139.19
o(Mg F,Mg,)=98.65
o(F2Mg,F, 5)=124.88
o(Mg:F4 sMg3)=98.09
o(F4sMgsFe)=124.50
o(MgzF¢C0)=99.10

o(F¢C0o0)=105.52
o(F-Co0)=171.92
o(F;Mg;F,Mg,)=180.00
o(F,Mg,FsMg;)=127.40
o(FsMgsF4Co)=127.49
o(Mg;F¢C00)=180.00

4 COOMg3F7

(C[) ERZIIS

r(Mg,-F1)=1.799
T(Mgl-Fz)zl 981
r(Mgl-F3)=2. 105
(Mg, -F4)=1.979
r(Mg>-F)=1.889
r(Mg>-F3)=1.990
r(Mg>-Fs)=1.967
I'(Mgz-F7):1 881

r(Mgs-F3)=1.998
I'(Mg3-F4):1 .891
I'(Mg3-F5):1 974
r(Mgs-Fg)=1.866
1(Co-F5)=2.220
1(Co-Fg)=2.067
1(Co-F,)=1.940
1(Co-0)=1.536

o(F Mg, F,)=123.67
o(F;Mg;F)=128.00
oF Mg, F,)=123.95
o(Mg;FaMg,)=103.08
o(Mg FsMg,)=95.44
o(Mg;F,sMg3)=103.39
o(Mg:FsMg;)=95.77
o(Mg>F5C0)=92.04

o(Mg:F7C0)=104.31
o(FsCo0)=142.35
o(FsCo0)=141.73
o(F7C00)=95.04

o(F Mg F,Mg,)=137.70
o(FMg FsMg;)=132.59
o(F,MgsFsCo)=175.38
o(Mg;FsC00)=174.92

5 COOMg3F7
(C]) ER:426

r(Mg,-F1)=1.800
I'(Mgl -F2’4):1 975
r(Mg,-F3)=2.104
T(Mgz-Fz)zl .891
T(Mg2,3-F3):2.007
T(Mg2,3-F5):1 .966
r(Mg>-F;)=1.870

I'(Mg3-F4):1 .891
r(Mgs-Fg)=1.870
r(Co-F5)=2.188
1(Co-Fg7)=1.870
1(Co-0)=1.666

o(F Mg F3)=127.24
o(Mg,F;C0)=95.62

o(FMg,F,4)=123.99
a(Mg,F:Mgy)=103.41
a(Mg FsMgy)=103.41
(Mg FsMg,3)=95.11
o(MgyFsMg;)=98.01
a(Mg,5FsCo)=88.93

o(FsCo0)=178.34
0(F:C00)=101.73
o(F Mg F,Mg,)=136.09
o(F;Mg FsMg;)=132.08
o(F,MgsFsC0)=168.35
o(Mg;FsCo0)=130.83

6 COOMg3F7
(C)) Ex=10.03

T(Mgl-Fl):1.791
T(Mgl-Fz)zl 920
(Mg, -F,)=1.887
r(Mg>-F,)=1.883
r(Mg,-F;)=1.888
r(Mg>-F5)=2.035
r(Mg>-F;)=1.906

r(Mgs-F)=1.973
I'(Mg3-F4):1 931
r(Mgs-Fs5)=2.076
r(Mg;s-Fg)=1.800
1(Co-F5)=1.969
1(Co-F;)=1.862
1(Co-0)=1.539

o(F Mg F,)=128.68
o(F Mg F4)=135.25
a(Mg F:Mgy)=125.32
a(Mg FsMg3)=141.38
a(Mg,FsMg3)=99.73
a(Mg,FsMg;)=91.79
o(FsMgsFe)=132.50

a(Mg:F5sC0)=94.85
a(Mg>F-,C0)=103.02
a(FsCo0)=172.20

o(F Mg F:Mg,)=174.55
(Mg F-Mg:F7)=136.07
o(F,MgsFsCo)=175.18
o(Mg;FsCo0)=77.99
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7 COOMg3F7

(C)) Ex=13.72

r(Mg,-F1)=1.797
r(Mg,-F»)=1.953
T(Mg1,3-F3):2.232
I'(Mgl ,3-F4):1 914
T(Mgz-F2’5):1 876
r(Mgy-F3)=2.124
I'(Mgz-F7):1 .902

r(Mgy-Fe)=1.797
1(Co-F3)=1.999
1(Co-F,)=1.860
1(Co-0)=1.531
a(FlMg1F2)=123 .86
a(FlMgle,):l 13.97

o(F Mg F4)=135.46
(Mg F,Mg,)=106.66
a(Mg FsMg3)=91.48
a(Mg FsMgs)=113.28
o(Mg,FsMg3)=106.66
o(Mg,F;Co0)=93.34
o(Mg,F;Co0)=105.78

0o(F3C00)=171.92
o(F7C00)=105.51

o(F Mg, F:Mg,)=123.25
o(Mg FsMg;F)=116.24
(Mg F;Mg,F;)=134.24
o(F;Mg,F,Co)=0.00
(Mg, F;C00)=87.27

8 COOMg3F7
(Cs) Eg=24.58

r(Mg,-F1)=1.783
I'(Mgl-F274):1 997
r(Mg,-F3)=2.058
r(Mg>-F)=1.999
T(Mg2,3-F3):2.033
T(Mg2,3-F5):2.028

I'(Mgz-F7):1 782
I'(Mg3-F6):1 782
1(Co-F».4)=2.109
1(Co-F5)=1.971
1(Co-0)=1.513

o(F Mg F1.4)=133.06

o(F1Mg;F3)=130.79
(Mg F:Mg,)=101.92
(Mg FsMg3)=101.92
(Mg FsMg, 5)=98.68
o(F3Mg,3F5)=79.25
(Mg, 5F5C0)=99.80

o(F»4C00)=141.88
o(F Mg F,Mg,)=127.08
(Mg FsMg,F;)=131.32
(Mg F,Mg;F¢)=130.63
o(F Mg F,Co)=134.18
(Mg F,C0o0)=172.95

9 COOMg3F7

(Cs) Er=26.83

r(Mg,-F1)=1.879
T(Mgl-Fz)zl 934
r(Mg,-F4)=1.935
T(Mg1,3-F3):1 982
T(Mgz-F2’6):2.001
T(Mgz-F4’5):2.003
r(Mgy-F3)=2.144

r(Mgs-Fs5)=1.935
I'(Mg3-F6):1 934
r(Mgs-F7)=1.898
1(Co-F3)=2.146
1(Co-F, 1)=2.146
1(Co-0)=1.536

o(F Mg F,)=136.43
o(F Mg F4)=138.43
a(MgF,Mg,)=84.89
a(Mg FsMg,)=84.81
a(Mg,FsMg3)=160.04
o(FoMgyFe)=97.32
o(FsMg,F5)=98.03

o(Mg F,C0)=103.41
o(Mg:F3C0)=176.97
o(F5C00)=177.17

o(F ;Mg F,Mg,)=116.65
(Mg FsMgF¢)=117.07
o(F,Mg,F3C0)=49.97
(Mg F;Co0)=178.72
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Table S2. The MP2/6-311+G(d) geometrical parameters for the MeO/Mgs;F; (Me=Ni, Cu)
compounds. Eg in kcal/mol, bond lengths (r) in A, valence angles (o) and dihedral angles (®) in

degrees.
Species Geometrical parameters
r(Mg-F1)=1.797  r(Mgs-F3)=1.984  o(F ;Mg F,)=124.75 o(Mg,FsNi)=103.76
o Mgi-Fy)=1.976  r(Mgs-Fy)=1.885  o(F Mg F3)=126.99 o(F/Ni0)=107.31
S r(Mg-F3)=2.123 - 1(Mgs-F5)=1.989  o(F Mg F,)=124.10 a(FsNi0)=137.01
S'T, r(Mg-F)=1.979  r(Mgs-Fo)=1.884 o (\g F,Mg,)=104.07 a(FsNi0)=137.53
Q™ r(Mg-Fo)=1.887 - r(Ni-Fs)=2.143 oo FiMg,)=95.31 o(F Mg FsMg,)=135.13
a1%) r(ﬁgz-?)j.ggg T(E?‘g‘@z'zo;” o(Mg;FsMg3)=103.60 o(FiMg,FsMgy)=131.52
;EMgz:FS;:fW . r(Ni-0)=1. a(Mg,FsMg3)=95.64 o(FMg;FsNi)=177.85
gt a(MgFsNi)=95.18 o(Mg;FsNi0)=156.07
r(Mg-F)=1.797  r(Mgs-F3)=1.995 o(F,Mg,F,)=124.14 o(Mg:F7Ni)=104.36
L r(Mg-Fy)=1.979  r(Mgs-Fy)=1.887  o(F,Mg,F3)=127.01 o(F,Ni0)=137.51
o r(Mgi-F3)=2.124  r(Mgs-F5)=1.996  o(F Mg F,)=124.67 a(FsNi0)=137.03
s — MerF)=1.976 - r(Mgs-F)=1.876 (Mg F,Mg,)=103.60 o(FsNi0)=137.32
Q & MgrFy)=1.885  r(Ni-F5)=2.143 o \10 F:Mg,)=95.28 o(F1Mg,F,Mg,)=135.29
Z ~ MMerF)=1.984  r(Ni-F)=2.010 o 0 g Mg:)=104.00 o(FiMg,FsMgy)=131.99
© Mg-Fo)=1.989  r(Ni-F)=2.009 ) 0 FMgy)=95.64 o(FsMg:FsNi)=178.31
r(Mex-F)=1.885  r(NFO)=1.823 o b Niy=96.20 o(Mg:FsNi0)=107.71
r(Mg-F)=1.797  r(Mgs-F3)=1.997 o(F, Mg F,)=124.07 o(Mg:F;Ni)=104.78
o Mgi-F2)=1.979  r(Mgs-Fy)=1.887 o(F Mg F3)=127.17 o(F/Ni0)=132.69
== r(Mg-Fy)=2.122 1(Mgy-F5)=1.990  o(F Mg,F,)=124.64 0(FeNi0)=104.56
=1, r(Mg-F)=1.976  r(Mgs-Fo)=1.874 o \g F,Mg,)=103.59 o(F Mg, F-Mg,)=135.53
QM r(MgrFy)=1.885  r(Ni-Fs)=2.174 ¢ \1o FiMg,)=95.23 o(F /Mg F;Mgs)=132.04
Z 5 MMerF)=1.987  r(Ni-Fe)=2.008 ;1o p Mgi)=104.02 ®(F;Mg;FsNi)=177.07
< (MgyF5)=1.983  r(Ni-F5)=2.003 ~ el
(MerF )l 884  rNiOy-1770  CMEFsMe)=96.12 o(Mg;FsNi0)=103.88
o(Mg,FsNi)=95.53
_ T(Mg-F)=1.788  r(Mg;-Fys5)=1.924 o(F Mg, F,3)=139.26 0(Fg-NiO)=137.89
F:,Bg r(Mg-F»3)=1.924  1(Mgs-Fs7)=1.934 o(Mg F,3Mg,)=98.67 o(F ;Mg F.Mg,)=180.00
= I, 1(Mgy-F53)=1.930  r(Ni-Fg7)=1.837 oi(F23MgoF, 5)=125.04 o(F,Mg,FsMg3)=127.37
QH 1(MgrFys5)=1.927  r(Ni-0)=1.642 o(MgyF4sMg3)=98.19 o(FsMg;FgNi)=126.30
39 o(FasMgsF 7)=125.61 o(Mg:F¢Ni0)=180.00
o(MgsFsNi)=98.31
r(Mg-F1)=1.795  r(Mgs-F3)=2.065 o(F Mg F,)=124.35 o(Mg:F7Ni)=103.55
<« (Mgi-F;)=1.970 r(Mg;-F4)=1.910 o(F Mg F5)=124.12 o(F/Ni0)=151.67
F:,Bﬂ r(Mg;-F3)=2.198 r(Mgs-F5)=2.056 o(F Mg, F,)=131.87 a(FsNi0)=120.56
s 7 Mg-F)=1.930  r(Mgs-F¢)=1.793 (Mg F-Mg,)=102.77 o(F Mg, F-Mg,)=131.38
Qm r(MgrF)=1.866  r(Ni-Fs)=1.999 (Mg FsMg)=92.62 ®(F1Mg,FsMg;)=128.90
23 r(ﬁgz'?)jgg T(E?‘g)_:ll'?glo (Mg F,Mg;)=109.11 o(FsMgsFsNi)=179.23
=~ igMgz:Fsg;1'909 r(Ni-0)=1. a(Mg,FsMg3)=97.41 »(Mg;FsNiO)=44.88
£t o(Mg,FsNi)=96.82
r(Mg,-F1)=1.801  r(Mg»-F7)=1.878 o(F Mg, F,4)=123.57 o(Mg:F7Ni)=97.22
=& Mg-F0)=1.975  r(Mgs-F4)=1.891 o(F ;Mg F3)=127.87 o(Fs,Ni0)=103.71
o’B“T’ r(Mg;-F3)=2.107 1(Mgs-Fe)=1.878 a(Mg,FaMg,)=103.39 o(F;Mg,F,Mg,)=137.35
%:ﬁ‘ r(Mg,-F>)=1.891 r(Ni-F5)=2.301 (Mg FsMg,3)=94.91 o(F Mg, FsMg;)=132.23
2 1(Mg3-F3)=2.010  r(Ni-F¢7)=2.028 o(Mg F4Mg3)=103.39 o(FsMg;FsNi)=166.35
e U r(MgsFs)=1.955  r(Ni-O)=1.684 o(Mg>FsMg;)=98.73 ®(Mg;FsNiO)=130.52

(Mg 3FsNi)=86.70
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7 NiOMg3F7

(Cs) ER:1914

r(Mg,-F1)=1.796
T(Mgl-Fz)zl 954
T(Mg1,3-F3):2.232
I'(Mgl ,3-F4):1 913
T(Mgz-F2’5):1 874
r(Mgz-F3)=2. 136
r(Mg>-F7)=1.900

I'(Mg3-F5):1 954
r(Mgs-Fg)=1.796
r(Ni-F3)=2.004
r(Ni-F;)=1.916
r(Ni-O)=1.751

Oc(FlMgle):lZl .95
o(F\Mg,F3)=112.34

o(F Mg F4)=137.34
a(Mg,F:Mg,)=106.86
a(MgFsMg3)=89.46
a(Mg FsMg;)=113.15
o(Mg,FsMg3)=106.86
o(Mg,F;Ni1)=95.45
o(Mg,F;N1)=106.83

o(FsNiO)=131.15
o(F/Ni0)=148.52

o(F Mg F,Mg,)=121.24
(Mg F,Mg:F¢)=114.91
(Mg F,Mg,Fs)=67.41
o(F,Mg,F;Ni)=73.60
(Mg,F7Ni0)=180.00

8 NiOMg3F7
(Cs) Ex=22.29

r(Mg,-F1)=1.907
r(Mg,-F»)=1.935
I'(Mgl -F4):1 918
I'(Mgl ’3-F3):2.024
T(Mgz-F2’6):2.0 10
I'(Mgz-F4’5):1 998
r(Mgz-F3)=2. 158

I'(Mg3-F5):1 918
r(Mgs-Fg)=1.935
r(Mgs-F7)=1.907
r(Ni-F3)=1.919
r(Ni-F, 7)=1.927
r(Ni-O)=1.706

o(F Mg, F,)=142.61
o(F Mg F,)=127.16
(Mg F:Mg,)=85.83
(Mg FsMg,)=86.63
(Mg FsMg3)=157.67
o(F,Mg,Fe)=101.37
o FsMg,F5)=93.36

o(Mg FNi)=102.05
o(Mg:F3Ni)=161.83
o(F;Ni0)=179.86

o(F Mg F,Mg,)=113.02
(Mg F-Mg,F¢)=116.20
o(FsMg,FNi)=47.75
o(Mg,FNi0)=173.01

9 NiOMg3F7

(C)) Er=24.57

r(Mg,-F)=1.779

I'(Mgl -F2’3,4):2.024

T(Mgz-Fz):2.03 1
T(Mgz-F4):2.043
T(Mgz-F5):2.0l 5
r(Mg>-F7)=1.779

r(Mgs-F3)=2.042
r(Mgs-F4)=2.030
T(Mg3-F5):2.0 16
r(Mgs-Fg)=1.779
r(Ni-F»)=2.048
r(Ni-F4)=2.049
r(Ni-O)=1.804

o(F Mg, F,)=131.78
oF Mg, F)=134.64
o(F Mg F4)=131.92
o(Mg;FaMg,)=100.48
o(Mg;FsMg3)=100.07
o(Mg;F4Mg3)=100.45
o(Mg:FsMg3)=101.29
o(Mg:F,Ni)=99.45

o(Mg:FsNi)=99.44
o(F>Ni0)=140.13
o(FsNiO)=115.04

o(F ;Mg F,Mg,)=131.18
(Mg, FsMg,F;)=126.38
(Mg F;MgsF¢)=125.38
o(F Mg F,Ni)=126.80
o(Mg,F,NiO)=153.58

1 CUOMg3F7
(Cs) ER:()OO

r(Mg,-F1)=1.800
I'(Mgl-FzA):l 992
I'(Mgl -F3):2084
T(Mgz-Fz)zl .891
T(Mg2,3-F3):1 .998
T(Mg2,3-F5):1 918
I'(Mgz-F7):1 918

I'(Mg3-F4):1 .891
I'(Mg3-F6):1 917
r(Cu-Fs)=3.483
1(Cu-Fq7)=1.855
r(Cu-0)=1.652
a(FlMg1F2,4)=122.83
a(FlMg1F3)=12900

(Mg F,Mg,)=102.39
o(MgF;Mg,)=95.68
(Mg FsMg3)=102.38
a(Mg,FsMg3)=95.29
o(Mg,FsCu)=73.03
o(Mg,F;,Cu)=132.32

0(Fg-Cu0)=131.63
o(FsCuO)=128.24

o(F Mg F,Mg,)=141.81
o(F Mg FsMg;)=134.53
o(F,MgsFsCu)=158.34
o(Mg;FsCu0)=129.41

2 CUOMg3F7
(sz) ER:264

r(Mg,-F1)=1.787

I'(Mgl-F273):1 925
T(Mgz-F2’3):1 928
I'(Mgz-F4’5):1 .929

I'(Mg3-F4’5):1 .920
I'(Mg3-F6’7):1 .940
r(Cu-Fg,)=1.848
1(Cu-0)=1.650
a(FlMg1F2,3)=139.29

(Mg F»;Mg,)=98.67
OL(F2,3Mg2F4,5)= 125.09
a(Mg2F4,5Mg3)=98.24
OL(F4,5Mg3F(,,7)= 126.02
a(Mg;Fs7,Cu)=100.02

0(Fe,CuO)=138.83
o(F;Mg;F,Mg,)=180.00
o(F:Mg,F Mg;)=127.27
o(FsMgsF¢Cu)=125.79
o(Mg;F¢Cu0)=180.00

K] CllOMg3F7
(Cy) Er=12.00

r(Mg,-F1)=1.789
r(Mg,-F»)=1.924
(Mg, -F4)=1.890
r(Mg>-F)=1.876
r(Mg>-F;)=1.879
r(Mg-F5)=2.078
I'(Mgz-F7):1 916

r(Mgs-F3)=1.969
I'(Mg3-F4):1 .927
I'(Mg3-F5):2. 133
I'(Mg3-F6):1 794
r(Cu-F5)=1.868
r(Cu-F,)=1.848
1(Cu-0)=1.634

a(FlMg1F2)=12926

o(F Mg, F3)=158.08
o(F Mg F4)=136.32
(Mg F,Mgy)=125.59
a(Mg FsMgy)=65.16
(Mg FsMg3)=144.74
o(FsMg;F6)=133.48
o(Mg,FsMg3)=90.35

o(Mg:FsCu)=97.50
o(Mg:F,Cu)=104.19
o(FsCu0)=140.05

o(F Mg F,Mg,)=174.32
o(FMg FsMg;)=121.22
o(F;MgsFsCu)=178.24
®(Mg;FsCu0)=78.58

4 CUOMg3F7
(C)) Eg=12.93

T(Mgl-Fl):1.792
r(Mg,-F5)=2.089
I'(Mgl -F3):2049
r(Mg,-F4)=1.905
r(Mg>-F)=2.056
r(Mg>-F3)=1.936
r(Mg>-Fs)=1.863
r(Mg>-F7)=1.909

r(Mgs-F3)=2.221
I'(Mg3-F4):1 931
r(Mgs-Fs)=1.969
I'(Mg3-F6):1 794
r(Cu-F,)=1.878
r(Cu-F,)=1.850
1(Cu-0)=1.628

o(F;Mg;F,)=106.80

o(FiMg;F3)=126.37
o(F Mg F,)=145.42
(Mg F,Mg,)=102.68
(Mg FsMg,)=96.51
o(Mg;FsMg3)=109.44
o(Mg:FsMg3)=103.56
o(Mg:F,Cu)=97.98

o(Mg:F,Cu)=104.44
o(F,Cu0)=141.93
o(F,Cu0)=136.30

o(F Mg F,Mg,)=134.91
o(F Mg FsMg;)=153.24
o(F Mg F,Cu)=22.68
(Mg,F,Cu0)=176.77
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5 CUOMg3F7
(C,) Ex=21.64

r(Mg,-F1)=1.799
I'(Mgl -F2’4):1 942
r(Mgl-F3)=2. 176
r(Mgs-F3)=2.101
I'(Mgz-FzA):l 939
I'(Mgz-Fi()):l .992

I'(Mgz-F3):2.847
I'(Mg3-F5’6):1 .894
I'(Mg3-F7):1 .904
r(Cu-F3)=1.873
r(Cu-F;)=1.852
1(Cu-0)=1.633

o(F Mg F,4)=139.36
aMg F,4Mg,)=92.52
a(MgF:Mg;)=131.32
o(F,MgyFe)=89.75
o(FsMgyF6)=143.04
a(Mg,F;Cu)=161.75

o(MgsF-Cu)=104.73
o(F5Cu0)=150.12

o(F Mg FsMg,)=164.21
(Mg F,Mg,F¢)=115.29
o(FsMgsF>Cu)=138.72
o(Mg;F;Cu0)=180.00

6 CUOMg3F7

(C)) Ex=31.76

r(Mg,-F1)=1.775
I'(Mgl -F2’3):2.08 8
r(Mg;-F4)=1.960
r(Mg-F)=2.093
T(Mg2,3-F4):2.077
T(Mg2,3-F5): 1.930

I'(Mgz-F7):1 781
I'(Mg3-F6):1 781
1(Cu-F,3)=1.878
1(Cu-0)=1.620

a(FlMg1F2,3)=128.53
o(F Mg F)=142.91

(Mg F2Mg,)=98.11
(Mg FsMg;)=98.11
(Mg FsMg,)=102.89
a(Mg,FsMg;)=105.61
a(Mg,F,Cu)=112.48
o(Mg,FsCu)=89.28

o(F23Cu0)=139.46
o(F Mg F,Mg,)=140.09
(Mg F,Mg,F,)=107.45
(Mg FsMg;F¢)=112.94
o(F Mg F5Cu)=105.21
(Mg F,Cu0)=155.37

S6



Table S3. The MP2/6-311+G(d) geometrical parameters for the MeO/Mg;F; (Me=Mg, Zn) species. Eg

in kcal/mol, bond lengths (r) in A, valence angles (o) and dihedral angles () in degrees.

Species Geometrical parameters

(Cs) Ex=0.00

1 MgOMg3F7

r(Mg,-F1)=1.797
I'(Mgl-FzA):l 977
r(Mg,-F3)=2.128
I'(Mgz-Fzﬂ):l .884
T(Mg2,3-F3):1 .993

T(Mg2,3-F5):1 .989
I'(Mg3-F4’6):1 .884
r(Mg,-Fs5)=2.141
I'(Mg4-F6’7):1 .980
r(Mg4-0)=1.899

o(FMg Fr4)=124.57
o(F Mg, F3)=126.61
(Mg F,Mgy)=104.02
a(Mg FsMg»)=95.17
(Mg FsMg3)=104.02
(Mg, FsMg3)=96.30

a(Mg,F-Mg,)=104.17
o(Fs7Mg40)=123.60
o(F Mg F:Mg,)=134.52
o(F Mg FsMg3)=131.71
o(FsMgsFeMgs)=150.15
o(Mg,F,Mg,0)=138.14

K] MgOMg3F7

r(Mg,-F1)=1.788

I'(Mgl -F2’3):1 .924
T(Mgz-F2’3):1 930
I'(Mgz-F4’5):1 927
I'(Mg3-F4’5):1 .926

I'(Mg3-F6’7): 1.930

I'(Mg4-F6’7): 1.926

r(Mgs-0)=1.891
o(Fs/Mg40)=139.23

a(FlMg1F2,3)=139.25
(Mg F»sMg,)=98.67
(X(F2,3Mg2F4,5): 125.01
(X(Mng4,5Mg3):98. 10
(X(F4,5Mg3F6,7): 124.95

o(MgsFq-Mg,)=98.56
(D(FlMgngMgz)zl 80.00
w(FzMngsMg3): 127.42
(D(F4Mg3F()Mg4): 126.91
®(Mg;Fs-Mg,0)=180.00

4 MgOMg3F7

(Cs) Ex=16.19 |(C2p)Ex=11.16

r(Mg,-F1)=1.893
r(Mg,-F»)=1.942
(Mg, -F4)=1.907
T(Mg1,3-F3):2.026
T(Mgz-F2’6):1 .999
I'(Mgz-F4’5):1 993

r(Mgs-Fs5)=1.907
r(Mgs-F¢)=1.942
r(Mgs-F;)=1.893
T(Mg4-F 1 ’7):2.01 5
T(Mg4-F3):2.045
r(Mg4-0)=1.903

o(F Mg, F,)=147.93
o(FiMg;F,)=123.06
(Mg F,Mg,)=85.56
(Mg FsMg,)=86.66
o(F,Mg,Fe)=104.34
(Mg FsMg3)=149.03

a(Mg1,3F3Mg4):99.81
(X(F1,7Mg40):1 10.31
w(FlMg1F4Mg2)=l 17.38
w(FzMg1F3Mg3)=7944
(D(F6Mg3F3Mg4): 151.92
®(Mg;F,Mg,0)=135.95

(C5)Ex=29.88

5 MgOMg3F7

r(Mg,-F1)=1.778
I'(Mgl -F2’4):2.030
I'(Mgl -F3):2029
T(Mgz-F2’5):2.03 0
T(Mg2,3-F3):2.03 3

r(Mg>-F7)=1.778
T(Mg3-F4’5):2.030
T(Mg4-F2’4):2.03 8
r(Mg4-0)=1.880

oF, Mg F5)=133.59

o(F Mg, F,4)=132.35
(Mg F2Mg,)=100.09
(Mg FsMg, 3)=100.03
o(Mg:FsMg3)=100.24

(X(Mg 1 F2,4Mg4): 100.36

o(F23Mg,0)=134.22

o(F Mg F,Mg,)=129.87
o(F Mg FsMg;)=128.92
o(F Mg FMg,)=127.87
(Mg F-Mg,0)=131.97

1 ZnOMg3F7
(C[) ER:OOO

r(Mg,-F1)=1.798
I'(Mgl -F2’4):1 980
r(Mg,-F5)=2.114
r(Mg>-F)=1.886
T(Mg2,3-F3):1 .994
T(Mg2,3-F5):1 .966
r(Mg>-F;)=1.890

r(Mgy-F4)=1.886
r(Mgy-Fe)=1.890
1(Zn-F5)=2.330
I'(Zl’l-F(,j):l 984
1(Zn-0)=1.827

(X(F]MglF274):124.20
a(FlMg1F3)=12733

(Mg F:Mg,)=103.55
(Mg FsMg,)=95.31
(Mg FsMg3)=103.55
o(Mg:FsMg3)=96.33
o(Mg:FsZn)=92.44
o(Mg:F7Zn)=106.86

o(Fs7Zn0)=125.43
o(FsZn0)=128.24

o(F Mg F:Mg,)=136.44
o(F Mg FsMgs)=132.48
o(FsMgsFsZn)=174.20
®(Mg;FsZn0)=131.78

0.52

2 ZnOMg3F7

(C)) Ex

r(Mg,-F1)=1.800
I'(Mgl-FzA):l 987
r(Mg;-F3)=2.090
T(Mgz-Fz)zl .891
I'(Mgz-F3):2.002
T(Mg2,3-F5):1 923
r(Mg>-F;)=1.903

r(Mgs-F3)=2.003
I'(Mg3-F4):1 .891
r(Mgs-Fe)=1.903
1(Zn-Fs)=3.326
1(Zn-Fe7)=1.941
1(Zn-0)=1.819

oF Mg F,)=123.24

(X(F]MglF3):12833

o(F1Mg F4)=123.22
(X(MglF3Mg2):95 45
(X(Mng5Mg3):9644
o(MgFsZn)=75.39
o(Mg:F-Zn)=124.16

o(F6Zn0)=127.72
o(F,Zn0)=127.70
o(FsZnO)=151.68
o(FMg,F,Mg,)=140.10
o(F Mg FsMg;)=133.99
o(F,Mg:FsZn)=158.22
o(Mg;FsZn0)=129.56

5.94

3 ZnOMg3F7

(CZV) ER

r(Mg,-F1)=1.788

I'(Mgl-F273):1 .924
T(Mgz-F2’3):1 930
I'(Mgz-F4’5):1 926

I'(Mg3-F4’5):1 .927
I'(Mg3-F6’7):1 .930
1(Zn-F.7)=1.939
r(Zn-0)=1.809
(X(F]MglF2’3): 139.25

(Mg, F2;Mg,)=98.67
(X(F2,3Mg2F4,5): 125.01
(X(Mng4,5Mg3):98. 15
(X(F4,5Mg3F6,7): 124.89
(X(ng,F() 7Zn):9863

0(Fe,Zn0)=139.43
(D(FlMgngMgz)zl 80.00
w(FzMngsMg3): 127.42
o(FsMg;F¢Zn)=127.01
®(Mg:FeZn0)=180.00
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4 ZHOMg3F7
(Cs) Ex=16.63

r(Mg,-F1)=1.795
T(Mgl-Fz)zl 952
I'(Mgl ,3-F3):2.25 1
I'(Mgl ,3-F4):1 912
T(Mgz-F2’5):1 873
r(Mg,-F3)=2.148

I'(Mgz-F7):1 .902
I'(Mg3-F5):1 952
r(Mg;-Fe)=1.795
1(Zn-F3)=2.015
r(Zn-F;)=1.928
r(Zn-0)=1.802

o(F Mg F,)=122.97
o(F Mg F3)=112.16
o(F Mg F4)=136.64
(Mg F2Mg,)=107.42
(Mg F3Mg;)=90.82
(Mg FsMgs)=113.90
a(Mg,FsMg;)=107.42

o(F2sMg:F7)=121.15
a(Mg,F-Zn)=105.77
o(F7Zn0)=142.16

o(F Mg F-Mg,)=121.57
o(Mg F,MgsF¢)=114.27
o(F;Mg:F,Zn)=74.24
o(Mg,F3,Zn0)=180.00

5 ZnOMg3F7
(Cs) Ex=32.19

r(Mg,-F1)=1.797
I'(Mgl-F274):1 979
r(Mg,-F3)=2.122
r(Mg-F)=1.885
T(Mg2,3-F3):1 .993
T(Mg2,3-F5):1 976

r(Mg,-F,)=1.893
r(Mg;-F,)=1.885
r(Mg;-Fg)=1.893
r(Zn-Fs)=2.242
r(Zn-Fg7)=1.973
r(Zn-0)=1.802

(X(F]MglF274):124.35

o(F Mg, F3)=127.03
o(Mg;F,Mg,)=103.80
(Mg FsMg,3)=95.24
o(MgFsMg3)=103.80
a(Mg,FsMg3)=96.45
(Mg, 3FsZn)=93.30

o(Mg:F7Zn)=105.25
o(Fg,Zn0)=124.77

o(F Mg F,Mg,)=135.56
o(F Mg FsMg;)=132.07
o(F,Mg;FsZn)=174.61
o(Mg;FsZn0)=131.67
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Table S4. The binding energies (BE in eV, see text for definition), the charge flow values
(AqQ™" and esomo in a.u.), the spin density of the unpaired electron (localized over MeO,
molecules), HOMO-LUMO gap (GAP in eV) calculated for the MeO,/Mg;F; systems. The BE
values were calculated at the CCSD(T)/6-311+G(d) for the MP2/6-311+G(d) structures
(M=Co, Cu, Mn, Ti). The spin densities are the sums of the spin density population on the
atoms of MeO, molecule.

Er que  Aq™F Spin GAP BE VIP

Species (Symmetry) density
(MeO,)

1 CoO/MgsF, (C)) 0.00 1.26 0.57 - 12,593 6.18*
2 CoO/Mg;F; (C)) 0.01 1.26 0.57 - 12,593 6.18*
3 CoO/Mg;F; (Cy) 097 1.23 0.53 - 12.880 5.81 10.240
4 CoO/Mg;F; (C)) 1.18 1.26 0.54 - 12079 6137 9732
5 CoO/Mg;F; (C)) 426 1.23 0.47 - 10.787 5.48
6 CoO/Mg;F; (C)) 10.03 121 0.57 - 13248 574" 8978
7 CoO/Mg;F; (C)) 13.72 121 0.59 - 13.197 558" 8.889
8 CoO/Mg;F; (Cy) 24.58 1.23 0.56 - 13340 5.11° 11.605
9 CoO/Mg;F; (Cy) 12.02 1.14 0.50 - 12,624 437  9.248
1 CuO/Mg;F; (Cy) 0.00 1.00 0.63 - 12.095 450
2 CuO/Mg;F; (C,) 2.64 0.99 0.60 - 11.985 441 13.821
3 CuO/MgsF, (C)) 12.00 0.97 0.64 - 12320 4.00
4 CuO/MgsF, (C)) 12.93 0.94 0.63 - 12437 3.96
5 CuO/Mg:F; (C,) 21.64 0.97 0.62 - 12287 359 6481
6 CuO/Mg;F; (C)) 31.76  0.96 0.66 - 12596 3.10
1 MnO,/Mg;F; (C,) 0.00 1.34 0.43 - 12469 5.83 13.458
2 MnO,/Mg:F; (C;)) 10.66 1.32 0.45 - 12443 540 12.753
3 MnO,/Mg;F; (C>,) 11.18 1.31 0.68 - 12405 538 13.307
4 MnO,/Mg;F, (C;)) 11.86 1.29 0.39 - 12288 536 12.497
5 MnOy/Mg;F; (C>,) 17.09 1.24 0.35 - 11449 486 12.764
6 MnO»/Mg:F; (C;)  33.13 1.27 0.46 - 12426 440 13.232
1 TiO,/Mg;F; (Cy) 0.00 1.74 0.53 0992  13.828 6.41 12.448
2 TiO,/Mg;F; (Cy) 0.17 1.81 0.57 0.989  13.997 625 12.585
3 TiO/MgsF, (Cy) 8.98 1.82 0.53 1.008  14.327 592 12.668
4 TiO/MgsF (Cy) 18.76 1.80 0.56 0.997  14.051 549 12.726
5 TiO/MgsF; (C;)  20.50 1.81 0.62 0993  14.170 543 12.575
6 TiO,/Mg;F; (C,) 38.18 0.59 0.990  15.101 4.59 13.516

"BE values calculated without counterpoise approach
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Table S5. The MP2/6-311+G(d) geometrical parameters for the TiO,/MgsF7; and MnO,/Mg3F
compounds. Eg in kcal/mol, bond lengths (r) in A, valence angles (o) and dihedral angles (®) in
degrees.

Species

Geometrical parameters

r(Mg;-F,)=1.798

r(Mgy-F5)=1.906

a(FlMg1F274)=124.16

o(Fs-Ti01)=109.75

r(Mgy-F¢)=1.912

a(Mg2F5Mg3)=945 6

m S (Mg-Foy)=1.981  r(Mgs-Fy)=1.885 o(F Mg F5)=127.32 0(F4-Ti0,)=113.65
5? r(Mgi-F3)=2.112 1(Mg;-F7)=1.906 a(Mg F.Mg)=103.47  o(F Mg F,Mg,)=136.90
S (Mg-F2)=1.885  1(Ti-Fs7)=2.018 (Mg FsMg,3)=95.11  o(F ;Mg FsMgs)=132.85
—- , : : o(Mg,FsMg3)=97.96  @(MgsF;TiO;)=157.29
o(Mg,FeTi)=11532  (F;Ti0,0,)=121.70
I‘(1\/Igl']~:l):1 .799 T(Mg3'F4):1 887 a(FlMg1F2,4):123 .66 a(F6’7Ti01):1 10.74
m = f(Mg-Fog)=1.985  r(Mgy-F7)=1.910 o(F Mg, F3)=127.88 0u(Fe7TiO,)=113.87
5? r(Mg-F3)=2.100  1(Ti-F5)=3.343 a(Mg F-Mgy)=103.10  o(F,Mg F,Mg,)=138.78
S F (MgrFo)=1.887  1(Ti-Fg7)=2.005 a(Mg FsMg,)=95.17  o(F ;Mg FsMg;)=133.56
é’@ i%gz,rlljs;f%'gg? igi'ggj-ggi (Mg FiMg3)=103.10  @(F,Mg:FTi)=125.26
~ 2 r(MngFé)szl 510 =1 (MgoFsMg:)=97.92  o(Mg:F¢Ti01)=109.80
' uMgFeTi)=123.65  @(FTi0,0,)=122.56
r(Mg;-F;)=1.788 r(Mg3-Fs)=1.919 (Mg F,3Mg,)=98.66 oFs7Ti0)=112.97
= r(Mgi-F23)=1.925  1(Mgs-F¢7)=1.942 ou(F,3Mg,F4)=124.95 o(F,Ti0,)=122.70
Shoo T(MgrFr3)=1.929  r(Ti-F¢7)=1.997 o(Mg,FsMg3)=98.12 o(F Mg F,Mg,)=179.91
%;’54 r(Mg,-Fy)=1.928  1(Ti-01)=1.607 a(FsMgsFe7)=123.90 o(F,Mg,FsMg3)=127.26
Q  MgrFy)=1929  r(Ti-0,)=1.874 o(Mg;Fs 7 Ti)=100.23 o(FMg:FTi)=127.71
= r(Mgs-Fy)=1.922 oF, Mg, F,)=139.28 ®(FsTi0,0,)=136.66
r(Mg;-F;)=1.789 r(Mg;-F4)=1.899 oF Mg F3)=132.41 0u(Fs6Ti0,)=112.97
o 1(Mg;-F23)=1.900 r(Mg;-F7)=1.789 (Mg F.Mg,)=142.18 o(F ;Mg F,Mg,)=180.00
"5 o 1(Mgy-F,)=1.895 1(Ti-Fs6)=1.999 (Mg F3Mg3)=145.62 (Mg F,Mg,Fs)=131.84
s 1, 1(Mg>-Fy)=1.894 r(Ti-01)=1.874 ouMgFMg3)=14238  o(F,Mg,FsTi)=121.26
Q™ r(MerFs)=1.943  r(Ti-0,)=1.606 o(Mg,Fs ¢Ti)=99.97 o(Mg,F¢TiO))=124.37
= 3 rMerFy)m1.901 o(FiMg F2)=131.89 (k. Ti0,)=122.63 ®(FsTi0,0,)=131.22
r(Mg;-F)=1.794 r(Mgs-F3)=2.053 o(F Mg F,)=124.67 o(Mg,F¢Ti)=104.64
1(Mg,-F»)=1.966 r(Mg;-F4)=1.907 o(F Mg F5)=123.38 o(F,TiO,)=111.73
1(Mg;-F;)=2.218 r(Mgs-F5)=2.072 o(F ;Mg F,)=131.89 o(F;Ti0,)=122.36
=2 1(Mg,-F4)=1.929 r(Mgs-F7)=1.793 a(Mg,F-Mg»)=103.55  o(F;Mg,F.Mg,)=128.88
S ((Me-F)=1.865  r(Ti-F5)=2.059 (Mg FsMg,)=92.50  o(F Mg FsMg:)=128.61
=, x "MeF3)71.940 1(Ti-F¢)=2.016 (Mg FsMgy)=109.40  a(FsMgsFsTi)=178.72
Q T r(MgrF)=2.059 r(Ti-01)=1.594 Mg,FsMg:)=96.83  a(Mg:FsTiOn)=124.17
E = r(Mg»-Fo)=1.902 1(Ti-0,)=1.867 0(Mg,FsMg3)=96. E3tsh L )= 25
NS o(Mg,FsTi)=97.74 o(FsTi0,0,)=128.82
r(Mg-F1)=1.777 r(Mg,-Fe)=1.780 o(F Mg F,4)=131.85 o(F,4Ti0,)=105.97
1(Mg;-F24)=2.065 r(Mg;-F4)=2.053 o(F Mg F5)=135.08 o(F24Ti0,)=130.46
o TMgi-F3)=1.997 r(Mgs-F7)=1.780 a(Mg,F,Mg»)=99.19 o(F ;Mg F,Mg,)=132.54
Sl r(Mgy-F»)=2.053 1(Ti-F»3)=2.084 (Mg F,Mg3)=99.19 (Mg FsMg,F¢)=118.91
g f(ﬁgzarlljs)ff'ggé f(?'gl)j-ggé (Mg FsMg5)=101.51  o(F,Mg,F,Ti)=116.06
= of r(Mga5-Fs)=1. r(Ti-Oz)=1. o(Mg:FsMgs)=102.94 (Mg, F,TiO,)=83.32
=i (Mg, F,4Ti)=99.53 o(F,Ti0,0,)=139.85
o —
_ t(Mg-F)=1.801  r(Mgs-F,)=1.893 o(FiMgF24)=122.40  o(Fs7;Mn0,)=109.47
58 1Mg-Fo9)=1.994  r(Mgs-Fr)=1.912 (Mg F,Mgy)=101.99  o(F,MgF.Mg,)=143.27
s ¢ rMgi-F3)=2.077 r(Mn-Fe7)=1.914 (Mg FsMg,3)=95.77 (Mg F;Mg;F,)=84.38
S (MgrF)=1.893  1(Mn-0,)=1.578 (Mg FsMg3)=101.99  o(F,Mg,FsMn)=115.82
£ i%gngsgj-g?g r(Mn-0;)=1.579 o(Mg:FeMn)=135.01  @(Mg:F;MnO,)=115.08
-< 823-F's)= 1. ouFiMg F3)=129.69 o (p .Mn0,)=109.76  @(F;Mn0,0,)=130.24
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2 MHOZMg3F7

(C)) Ex=10.66

r(Mg,-F))=1.795
r(Mg,-F2)=2.126
r(Mg;-F3)=1.968
T(Mgl-F4):1 .929
r(Mgz-F2)=2.047
T(Mgz-F3):1 .884
r(Mg,-Fs)=1.878
r(Mg,-Fg)=1.909

r(Mgs;-F4)=1.889
r(Mg;-F5)=1.922
r(Mgs-F7)=1.790
r(Mn-F;)=1.922
r(Mn-F¢)=1.907
r(Mn-0O;)=1.578
r(Mn-0,)=1.583
OL(FlMgng):l 17.33

o(FMg;F3)=130.63
o(F Mg F4)=131.95
a(Mg,FsMgy)=101.26
a(Mg FsMg3)=144.44
a(MgF,Mg,)=91.06
a(Mg,FsMg;)=125.03
o(Mg,F,Mn)=98.89

o(F,MnO;)=111.70
o(FeMnO,)=112.87

o(F Mg F,Mg;)=179.35
o(F Mg F,Mg,)=148.83
o(FsMg,F,Mn)=127.83
o(Mg,FMnO,)=108.23
o(FeMn0,0,)=138.53

3 MnOzMg3F7

(C»,) Ex=11.18

r(Mg,-F,)=1.789
r(Mg;-F2)=1.898
I‘(Mg1’3-F3):1 901
I‘(Mgz-FQA):l .896
I‘(Mgz-Fi@):l .930

r(Mgs-F4)=1.898
r(Mgs-F5)=1.789
r(Mn-Fs 5)=1.899
r(Mn-O,)=1.591
o(F Mg F»)=132.26

o(F Mg F3)=131.96

o(Mg FaMg,)=142.71
o(Mg FsMg3)=145.12
o(Mg:FsMg3)=142.71
o(F24MgFs 6)=120.60
o(Mg:Fs6Mn)=100.90

oUF56sMnO,)=112.27
o(FMg,F;Mg;)=180.00
(Mg F;Mg;F4)=0.00
o(F,Mg,FsMn)=118.81
o(Mg,FsMnO,)=110.04
o(F¢MnO,0,)=136.09

4 MnOzMg3F7

T(Mgl-Fl):l 792
r(Mgl-F2)=2.08 1
T(Mgl-F3):2 .054
r(Mg;-F4)=1.908
r(Mgz-F2)=2.028
r(Mgy-F3)=1.944
r(Mg,-Fs)=1.865
r(Mgy-Fg)=1.912

I'(Mg3-F3):2.207
I'(Mg3-F4):1 931
r(Mgs-Fs)=1.967
r(Mg;-Fy)=1.795
r(Mn-F,)=1.933
r(Mn-F)=1.912
r(Mn-0,)=1.572
r(Mn-0,)=1.581
a(FlMg1F2)=1O964

o(F Mg F;)=128.85
o(F Mg F4)=142.26
(Mg F-Mg»)=97.40
a(MgFsMg;)=94.51
a(Mg,FsMg;)=109.25
a(Mg,FsMg;)=103.15
a(MgF,Mn)=99.15
a(Mg,FsMn)=104.59

o(F,MnO;)=111.70
o(F2Mn0O,)=110.37

o(F Mg F,Mg,)=138.05
(Mg F;MgsF;)=119.02
(Mg FsMg,F¢)=76.91
o(F;Mg;F,Mn)=23.19
(Mg F,MnO,)=4.44
o(FsMnO,0,)=139.74

5 MHOZMg3F7

(C») Ex=17.09 (C;) Ex=11.86

r(Mg,-F,)=1.788

I‘(Mgl-F273):1 .924
I‘(Mgz-F273):1 .929
I‘(Mgz-F475):1 .928
I‘(Mg3-F475):1 922

I'(Mg3-F6’7):1 931
r(Mn-F6,7)=1 .902
r(Mn-0, 2)=1.713
a(FlMg1F2,3)=139.26

(Mg F23Mg,)=98.65
o(F23MgoF, 5)=125.05
o(Mg:F, sMg3)=98.16
o(F4sMgsFg)=125.79
o(MgsFs;Mn)=100.83

o(Fs7MnO, 2)=114.31
o(F Mg, F,Mg,)=180.00
o(F;Mg,FsMg;)=127.34
o(FsMgsFeMn)=126.04
®(FsMn0,0,)=135.20

6 MHOZMg3F7

(Cs) Ex=33.13

r(Mg,-F)=1.778
T(Mgl-F274):2.082
r(Mg;-F3)=1.950
r(Mg,-F2)=2.098
T(Mg2’3-F3):2.083
I‘(Mg213-F5):1 911

r(Mg,-F,)=1.785
r(Mg;-F4)=2.098
r(Mg;-Fe)=1.785
r(Mn-F2,4)=l .932
r(Mn-0,)=1.572
r(Mn-0,)=1.577

o(FiMg,F,4)=128.65
o(FMg,F3)=142.43
(Mg F,Mg,)=98.03
oa(Mg FsMg,3)=102.91
o(Mg,FsMg3)=105.75
(Mg F,sMn)=98.16

o(F24MnO;)=110.91
0(F24MnO,)=113.88
o(F Mg F,Mg,)=140.36
o(FMg FsMg;)=131.38
o(F;Mg;F,Mn)=95.69
®(F,Mn0,0,)=138.08
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Table S6. The MP2/6-311+G(d) geometrical parameters for the SiO,/Mgs;F7; compounds. The
Er values (in kcal/mol) stand for the relative energies estimated for the SiO,/Mg;F; isomers
with respect to corresponding global minimum (labeled 1). Bond lengths (r) in A, valence

angles (o) and dihedral angles (®) in degrees.

r(Mg,-F,)=1.788

r(Mg;-Fg)=2.192

o(F Mg F,)=139.24

0(0,Si0,)=116.47

m g Mgi-Fo3)=1.925  r(Mgs-0,)=1.936 o(F Mg, F3)=139.32 0/(F6Si07)=103.58
éﬁ? r(Mg,-F,)=1.928 1(Si-Fg)=1.691 (Mg F,Mg,)=98.67  w(F ;Mg F,Mg,)=180.00
S5 TMgr-Fsu)=1.929  1(Si-F7)=1.590 (Mg FsMg,)=98.64 (Mg F,Mg,Fs)=126.86
2 ~ MerF)=1919 r(8i-0,)=1.579 UF>MeoF)=12541  o(FsMg;FeSi)=133.59
- O rMgyFs)=1.920  r(8i-02)=1.663 o(F:Mg:Fs)=125.46  o(FSi0,0,)=116.32
a(Mg,FaMgy)=98.23  o(F,8i0,0,)=139.13
r(Mg;-F1)=1.790 r(Mgs-F3)=1.881 o(F Mg, F,)=126.83 o(Mg,FsSi)=130.07
=8 1(Mgi-F2)=2.077 r(Mgs-Fy)=1.873 o(F Mg, F3)=142.65 0(0,Si0,)=114.27
éBT' r(Mg;-F3)=1.971 1(Si-F5)=1.669 (Mg F3Mg,)=145.51  (F ;Mg F,Mg,)=90.68
S 5 (MegrF)=1.996  1(Si-F7)=1.589 (Mg FsMg;)=87.27  o(MgFsMg,Fe)=87.11
S ~ rMe-F)=1.978  r(8i-0,)71.590 A(F:MeoFo)=13127  @(FsMgFsSi)=174.29
S i%gfisgj‘;gg 1(Si-02)=1.659 0/(FMg,F5)=89.23 o(Mg:F;SiF;)=110.23
£7Fe)= 1 o(FsMg:F)=157.61  o(F,8i0,0,)=128.39
r(Mg;-F)=1.871 r(Mg,-F1)=2.126 o(F Mg F;)=158.62 o(F¢SiF7)=103.23
& i 1(Mg-Fa3)=1.995 1(Mg3-0,)=1.860 (Mg F,Mg;)=85.50 0(0;Si0,)=109.52
;% r(Mg;-F4=1.970 r(Si-Fg)=1.611 a(Mg, FsMg3)=83.53 o(F ;Mg F3Mg,)=40.20
S5 T(MgyFp5)=2.132 r(Si-F7)=1.608 (Mg, FsMg;)=84.87 o(F Mg, F;Mg3)=126.19
S r(MgyF,5)=1.997 K(Si-01)=1.574 o(Meg>FsMg3)=88.83 o(F,Mg,0,81)=97.96
o O 1(MgrF=1.971 r(Si-02)=1.680 o(FMg,0,)=143.02 ®(FsSi0,0,)=120.79
r(Mgs-Fs)=1.870 oFiMgiF23)=83.24  Me,0,81)=163.15 ®(F;Si0,0,)=125.01
r(Mg;-F)=1.878 r(Mg>-Fi5)=2.113 o(F Mg F4)=158.67 o(F¢SiF;)=105.95
o (Mg-F5)=1.992 r(Mgs-0,)=1.953 o(Mg F,Mg,)=86.11 0(0,Si0,)=102.62
= o 1(Mg;-F3)=1.976 1(Si-F)=1.599 o(Mg F3Mg3)=84.08 o(F Mg, F;Mg,)=40.50
= o 1(Mg-F,=1.978 r(Si-F7)=1.600 (Mg F,Mg3)=83.96 o(F Mg FsMg3)=125.08
S % r(Mgy-F2)=2.120 Si-0))=1.574
S MerFo)=2. r(Si-Oy)=L1. o(Mg:FsMg3)=89.28 o(F1Mg:0,81)=105.79
L3 (Mg F:)=1.975 o(F Mg, F5)=83.49 (FaMga01)7122. AFG10,01)124.
2 T IMg1F2)=03. a(Mg,0,Si)=102.91 o(F;Si0,0,)=114.48
r(Mg;-F4)=1.978 o(F,Mg,F3)=83.87 (Mg:0:50) (F710:10)
r(Mgs-F5)=1.878
T(Mgl-Fl)zl 797 r(MgZ'Fﬁ):l 968 a(FlMg1F2,4)=123.13 (X(F6’7Si01):1 16.24
;géf r(Mg;-F»4)=1.994 r(Mgs-F4)=1.884 (Mg F.Mg,)=102.88 0i(F67S10,)=100.12
gﬁ r(Mg;-F5)=2.096 r(Mgs-F7)=1.968 a(Mg, FsMg,3)=95.63 o(F Mg ,F,Mg,)=141.16
S r(Mg,-F»)=1.884 1(Si-Fe7)=1.732 a(Mg FsMg;)=102.88  o(F Mg FsMg;)=134.26
S (Mgs-F)=1.997 r(Si-01)=1.526 U(Mg:FsMg)=96.43  o(F-MgFeSi)=116.59
& r(Mgys-Fs5)=1.909 r(Si-0,)=1.666 "~ 3\
~ S B o(F,Mg,F)=163.05 (Mg,FSi0,)=94.43
o(FiMg F5)=128.84 ) Mo, FySi)=134.31 ®(FsSi0,0,)=125.30
r(Mg;-F1)=1.797 r(Mg,-F¢)=1.966 oF Mg F,4)=123.06 o(F47Si0,)=116.45
g o 1(Mgi-Faq)=1.995 r(Mgs-F4)=1.884 o(Mg F.Mg,)=102.84 0i(F6.7510,)=99.90
gﬁ r(Mg;-F3)=2.105 r(Mg;-F7)=1.966 (Mg F3Mg,3)=95.66  o(F Mg F,Mg,)=142.22
S 5 (MerFo)=1.884 1(Si-Fg7)=1.732 (Mg FMgs)=102.84  o(F;Mg FsMg;)=134.08
S (Mg 5-F3)=1.989 r(Si-0,)=1.525 o(Mg;FsMg:)=95.78 o(F>Mg>F¢S1)=90.90
@S r(Mgys-F5)=1.916 1(Si-0,)=1.667 "~ N
S , o(F,Mg,F)=164.23 o(Mg:F;Si0,)=110.36

o(FiMg;F3)=130.07

o(Mg:FSi)=136.74

o(FsSi0,0,)=125.07
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4 SiOz/Mg3F7
(Cs) ER:2959

r(Mg,-F1)=1.796
I'(Mgl-F274):1 .994
r(Mg,-F3)=2.102
r(Mg>-F>)=1.883
T(Mg2,3-F3):1 .993
T(Mg2,3-F5):1 913
r(MgZ'Fﬁ):l 971

r(Mg;-F4)-1.883
I'(Mg3-F7):1 971
1(Si-Fg)=1.721
r(Si-0;)=1.565
r(Si-0,)=1.568

(X(F]MglF3):12896

o(FiMgF,4)=123.32
a(Mg,F:Mg,)=102.98
(Mg FsMg, 3)=95.60
oa(Mg,FsMg3)=102.98
a(MgyFsMg3)=96.19
o(F.Mg,Fe)=163.82
o(Mg,FeSi)=135.79

o(Fg7Si0,)=112.84
o(Fg78i0,)=112.17

o(F Mg, FsMg,)=140.94
o(F Mg, FsMg;)=134.15
o(F;MgFeSi)=110.76
(Mg:F;Si0,)=136.51
o(FsSi0,0,)=127.12

5 SiOz/Mg3F7
(C5) Er=31.69

r(Mg,-F1)=1.786

I'(Mgl-F273):1 .929
T(Mgz-F2’3):1 922
I'(Mgz-F4’5):1 939
I'(Mg3-F4’5):1 903

I'(Mg3-F6’7):1 983

1(Si-Fg.7)=1.730

r(Si-0; ,)=1.564
(X(F]MglF2’3): 139.42

o(MgF23Mg,)=98.68
0(F23Mg:F, 5)=125.25
o(Mg:F4 sMg3)=98.29
o(F4sMgsFg1)=127.52
o(Mg;Fs;81)=102.09

0(Fg-Si01,)=114.49
o(FMg;F,Mg,)=180.00
o(F,Mg,FsMg;)=126.95
o(F,MgsFSi)=123.63
o(F;8i0,0,)=132.54
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