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Figure S1 Bond-length distributions for all configurations of the hydrogen ion bonded to O%: (a)
2IH* (b) BIH*, (c) BIH*.
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Figure S2 Bond-valence distributions for all configurations of the hydrogen ion bonded to O?: (a)
IH*, (b) BIH*, (c) “H*.
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Figure S3 Bond-length distributions for all configurations of the group 14-16 non-metal ions
bonded to O%: (a) BIC*, (b) BIN®*, (c) BIN®*, (d) BIP*, (e) PS5+, (f) BIS*, (g) IS8+, (h) BISe**, (i)
[4]Se4+, (J) [S]Se‘”, (k) [G]Se4+’ (|) [7]Se4+, (m) [8]Se4+, (n) [Q]Se4+, (O) [1°]Se4+, (p) [4]Se5+.
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Figure S4 Bond-valence distributions for all configurations of the group 14-16 non-metal ions
bonded to O%: (a) BIC*, (b) BIN®*, (c) BIN®*, (d) BIP*, (e) PS5+, (f) BIS*, (g) IS8+, (h) BISe**, (i)
[4]Se4+, (J) [S]Se‘”, (k) [G]Se4+’ (|) [7]Se4+, (m) [8]Se4+, (n) [Q]Se4+, (O) [1°]Se4+, (p) [4]Se5+.
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Figure S5 Bond-length distributions for all configurations of the group 17 non-metal ions bonded to
O%: (a) PICI¥, (b) MICPP*, (c) BICIS, (d) HICI™, (e) ©IBrS*, () IBr®*, (g) E1Br*, (h) ¥IBr™, (i) I, (j)
[7]|5+' (k) [8]|5+’ (|) [9]|5+’ (m) [4]|7+’ (n) [6]|7+.
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Figure S6 Bond-valence distributions for all configurations of the group 17 non-metal ions bonded
to 0% (a) PICI**, (b) BICI®*, (c) BICI*, (d) MICI™, (e) B1Br, (f) FIBr**, (g) BIBrS*, (h) MIBr™, (i) 115,
(J) [7]|5+’ (k) [8]|5+, (l) [9]|5+, (m) [4]|7+, (n) [6]|7+_
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Figure S7 Mean-bond-length distributions for all configurations of the hydrogen ion bonded to O%:
(@) PIH*, (b) BIH*, (c) BIH*.
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Figure S8 Mean-bond-length distributions for all configurations of the group 14-16 non-metal ions
bonded to O%: (a) FIC*, (b) BIN®*, (c) BIN®*, (d) BIP**, (e) PS5, (f) BIS*, (g) IS8+, (h) BISe**, (i)
[4]Se4+, (J) [S]Se‘”, (k) [G]Se4+’ (|) [7]Se4+, (m) [8]Se4+, (n) [Q]Se4+, (O) [1°]Se4+, (p) [4]Se5+.
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Figure S9 Mean-bond-length distributions for all configurations of the group 17 non-metal ions
bonded to O%: (a) PICI¥, (b) YICI®*, (c) BICI®, (d) “ICI™, (e) EIBr®*, () 'IBr®*, (g) BIBr, (h) ¥IBr™, (i)
[6]|5+’ (J) [7]|5+, (k) [8]|5+’ (|) [9]|5+’ (m) [4]|7+, (n) [6]|7+.
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Figure S10 The effect of bond-length distortion on mean bond-length for all configurations of the
hydrogen ion bonded to O?: (a) @IH*, (b) BIH*, (c) “H".
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Figure S11 The effect of bond-length distortion on mean bond-length for all configurations of the
group 14-16 non-metal ions bonded to O%: (a) BIC*, (b) BIN®*, (c) BINS*, (d) BIP3*, (e) BIP5, (f) BIS*,
(g) [4]Se+’ (h) [3]Se4+, (I) [4]Se4+, (J) [5]Se4+, (k) [G]Se“*, (|) [7]Se4+, (m) [B]SG4+, (n) [Q]Se4+, (0) [1°]Se4+, (p)

[4] Se6+.



Mean bond-length (A)

Acta Cryst. (2018). B74, d0i:10.1107/S2052520617017541

Supporting information, sup-25

Distortion (x10-3)

132 1.302
) BIC4+ [BINS+ [4IN5+
® n =389 10 ° N 1390
= = n =468 o °
R?=0.00 128 ) R2=0.01
el R2=0.03
1.26
1.386
1.24 [
1.384 .—///
122
4§55 ° 1.382
(]
T 118 . v 1.380
00 05 10 15 20 25 30 o 1 2 3 4 5 6 0.004 0.005 0.006 0,007 0.008 0.009 0010
(@) (b) (c)
1.60 1545
° “41ps+ (1]
1.58 ® n = 3650 b ;.
R2=0.05 1535 ‘ ®
156 .
(]
154 1525 L [
[ o
[3]p3+ 152 1 [B1G4+
= 1515 o0 -
=7 o | : n =30
R?=0.64 R P R2=0.00
000 002 004 c.otzd)u,os 010 012 014 o016 e o 1 2 3 4 e 00 01 02 (fg.a 04 05 06 07
(e)
172 210
[BlSet+ el [41Sett ®
o v U n=28 n=5 =
206
R2=0.00 R?2=0.84
1.70 )
%
o] ——mmM™ @ 202
11ge* ® 200
n =890 1681 @
@ R?2=0.04 ® o8
167 v v T 1.96
0 1 2 3 4 5 o 01 02 03 04 05 06 07 08 50 60 70 8 % 100 110
()] (h) (]
255 265
[51Se4+ [61Se4+ [71Se4+
n =65 *1 n=75 *1 n=35 ®
R2=0.94 5] R2=0.94 2] R2=0.86
240 250
235 245
230 240
e
225 235
50 60 70 80 90 100 110 120 70 80 920 100 110 60 65 70 75 80 85 90 95 100
(0) (k) (0]
282 40
BlSet* 20| PlSet ° [10Se#*
n=9 [ ] 278 n=4 35 n=1
R2=0.98 i R2=0.97
274 30
(]
272
270 25
268
266 20
264
262 15
50 55 60 65 70 75 66 68 70 72 74 76 78 80 745 750 755 760 765 770
(m) (n) (0)



Acta Cryst. (2018). B74, do0i:10.1107/S2052520617017541 Supporting information, sup-26

[41Seb+
® n=187
R?2=0.10

Mean bond-length (A)

(p) 1 E 14
Distortion (x10-3)



Acta Cryst. (2018). B74, do0i:10.1107/S2052520617017541 Supporting information, sup-27

Figure S12 The effect of bond-length distortion on mean bond-length for all configurations of the
group 17 non-metal ions bonded to O (a) PICI**, (b) ICI®*, (c) BICI®*, (d) ICI™, (e) ©IBr*, (f)
[7]BI’5+, (g) [B]BI’5+, (h) [4]BI’7+, (I) [6]|5+, (J) [7]|5+, (k) [8]|5+’ (|) [9]|5+, (m) [4]|7+, (n) [6]|7+.
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