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Table S1. Atomic coordinates (x10%), equivalent isotropic displacement parameters (Ueq, A2x103),

and bond valence sums (BVS) of each atom for SnAl,(BOs),F,.

Atom X y z Ugq BVS
Sn(1) 0 2500 9(1) 9(1) 1.954
Al(1) 1230(2) 0 5000 6(1) 3.115
B(1) 0 848(7) 2750(8) 6(2) 3.057
O(1) 0 134(4) 3798(5) 7(1) 2.001
0O(2) 955(3) 1278(3) 2194(4) 8(1) 2.088
F(1) 2295(2) -205(2) 6250 8(1) 0.969

Ugq is defined as one third of the trace of the orthogonalized Uj; tensor.

Table S2. Bond lengths (A) and angles (°) for SnAly,(BOs),F,.

Sn(1)-0(2)#1 2.249(4) F(1)-Al(1)-F(1)#4 91.94(19)
Sn(1)-0(2)#2 2.249(4) F(1)-Al(1)-O(2)#5 89.47(15)
Sn(1)-O(2)#3 2.249(4) F(1)#4-Al(1)-0(2)#5  90.93(15)
Sn(1)-0(2) 2.249(4) F(1)-Al(1)-O(2)#6 90.93(15)
Al(1)-F(1) 1.812(2) F(1)#4-Al(1)-OQ)#6  89.47(15)
Al(1)-F(1)#4 1.812(2) OQ)#5-Al(1)-0(2)#6  179.4(2)
Al(1)-OQ2)#5 1.854(4) F(1)-Al(1)-0(1) 174.03(18)
Al(1)-O(2)#6 1.854(4) F(1)#4-Al(1)-O(1) 93.61(14)
Al(1)-0(1) 1.912(4) 0(2)#5-Al(1)-0(1) 88.24(19)
Al(D)-O(1)#7 1.912(4) 0Q2)#6-Al(1)-O(1) 91.3(2)
B(1)-0(2)#1 1.363(6) F(1)-Al(1)-O(1)#7 93.61(14)
B(1)-0(2) 1.363(6) F(1)#4-Al(1)-O(1)#7  174.03(18)
B(1)-0(1) 1.366(9) OQ)#5-Al(1)-O(1)#7  91.3(2)
O(2)#1-Sn(1)-0(2)  79.99(18) OQ2)#6-Al(1)-O(1)#7  88.24(19)
0(2)#1-Sn(1)-0(2) 109.3(2) O(1)-Al(1)-O(1)#7 80.9(2)
OQ2)#1-Sn(1)-02)#2  109.3(2) 0(2)#1-B(1)-0(1) 124.0(3)
O(2)#1-Sn(1)-0)#3  79.99(18) 0(2)-B(1)-0(1) 124.0(3)
O(2)#1-Sn(1)-02)#3  60.28(18) 0(2)#1-B(1)-0(2) 111.9(7)
O(2)#1-Sn(1)-0(2)  60.28(18)

Symmetry transformations used to generate equivalent atoms:

#1 -x,y, z; #2 X, -y+1/2, z; #3 -x+0, -y+1/2, z;
#4 y+1/4, -x+1/4, z-1/4; #5 -y+1/4, x-1/4, z+1/4; #6 -y+1/4, -x+1/4, -z+3/4;
#7 -x, -y, -z+1
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Table S3. The basic information of tin (I ) borates.

Compounds Space group B-O groups A/B
SnBgO1(OH), P2,/n [BsO11(OH)4], layer 0.13
S-SnB4O, Pmn2, 3D network 0.25
Sn,B,04,F C2/c [B7012]. layer 0.28
Sn,Bs04Cl Pnn2 3D network 0.4
SnB,0;F, P3m [B,OsF;]., layer 0.5
Sn,B;04(OH) P2y/n [B306(OH)]., chain 0.67
Sn;B4Oy P2,/c [B4Oy¢]., layer 0.75
Sn3[B;04]F Pna2, Isolated B304 1

Sn;[B;04]1 Pbca [B507], chain 1

SnAly(BOs),F, 14/amd Isolated BO; 1.5
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Fig. S1 The experimental and calculated XRD patterns of SnAl,(BO3),F>.
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Fig. S2 (a, b) Al-O groups and holistic structure of BaAl,(BOs),0; (c, d) Al-O-F framework and
holistic structure of SnAly(BO;),F,.
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Fig. S3 The electron localization function of SnAl,(BO3),F,.
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