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Figure S1 Bond-length distributions for all configurations of the alkali-metal ions bonded to O%: (a)
BILI*, (b) BILi*, () BILi*, (d) EILi*, (e) PILi*, (f) BILi, (g) ®INa, (h) “INa*, (i) BINa®, (j) BINa*, (k)
MNa*, (1) BINa*, (m) ©¥INa*, (n) 19Na*, (0) B2Na*, (p) “K*, (q) BIK™, (r) BIK*, (s) TIK*, () BK*, (u)
BIK*, (v) BIK*, (w) BUK*, (x) B2K, (y) B8IK*, (2) BIK*, (aa) SIK*, (ab) “IRb*, (ac) BIRb*, (ad) EIRb,
(ae) Rb*, (af) BIRb*, (ag) ¥Rb*, (ah) 9IRb*, (ai) LURb*, (aj) B2Rb*, (ak) MIRb*, (al) B4Rb*, (am)
[8IRb*, (an) *7IRb*, (a0) *8IRb*, (ap) EICs*, (aq) [ICs*, (ar) BICs*, (as) PICs*, (at) F9ICs*, (au) FUICs*,
(av) *ACs*, (aw) ICs*, (ax) P4ICs*, (ay) ICs*, (az) MICs*, (ba) L7ICs*, (bb) H&ICs*, (bc) ICs™.
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Figure S2 Bond-length distributions for all configurations of the alkaline-earth-metal ions bonded
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Figure S3 Mean bond-length distributions for all configurations of the alkali-metal ions bonded to
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Figure S4 Mean bond-length distributions for all configurations of the alkaline-earth-metal ions
bonded to O%:(a) BIBe?*, (b) “IBe?*, (c) “Mg?', (d) P!Mg?, (e) IMg?, (f) BIMg?*, (g) P!Ca?*, (h)
[7]Ca2+, (I) [B]Ca2+, (J) [Q]Ca2+’ (k) [1°]Ca2+, (|) [11]Ca2+, (m) [12]Ca2+, (n) [G]STZ+, (0) [7]Sr2+, (p) [8]Sr2+, (q)
BISr2*, (r) BoISr2*, (s) Sy (t) B2ISr2+, (u) 1Ba?*, (v) [MBa?*, (w) B1Ba?*, (x) PIBa?*, (y) L9Ba?, (z)
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alkaline-earth-metal ions bonded to O%:(a) FILi*, (b) “ILi*, (c) BILi*, (d) ©ILi*, (e) ILi*, (f) BILi*, (g)
BINa*, (h) ¥INa*, (i) PINa*, (j) EINa*, (k) PINa*, (1) BINa*, (m) PINa*, (n) PNa*, (o) *?INa*, (p) “IK*, (q)
BIK*, (r) BIK*, (s) MK, (t) BIK*, (u) ©IK®, (v) BOK*, (w) BUK*, (x) BIK®, (y) BIKY, (2) BOK®, (aa)
sk, (ab) “Rb*, (ac) BIRb*, (ad) PIRb*, (ae) IRb*, (af) BIRb*, (ag) IRb*, (ah) L9Rb*, (ai) LURb",
(aj) *?Rb*, (ak) M¥IRb*, (al) *4IRb*, (am) MIRb*, (an) IRb*, (a0) MIRb*, (ap) FICs*, (aq) FICs*, (ar)
BICs*, (as) FICs*, (at) *OICs*, (au) HCs*, (av) M4Cs*, (aw) 23ICs*, (ax) MICs*, (ay) ICs*, (az) MICs*,
(ba) 17ICs*, (bb) [#ICs*, (bc) PICs".



Acta Cryst. (2016). B72, do0i:10.1107/S2052520616008507 Supporting information, sup-19

Mean bond-length (A)

1570 174 197
1565 L4 [3]Be2+ 172 oy 196 8
1.560 L [ ] n=8 170 . e e
1555 L] 168 ° P e .. (]
) i ¥ . w{® @
1550 166 ® P
.i. [3 4 193 ®
1545 ° 1.64 ®
1.540 ® 162 ® 192 [ )
% HE) “Be2+ MIMg2*
1535 [ ] 160 1.91 L
n=161 n=12
1530 1.58 1.90
000 002 004 006 008 0.10 012 014 016 018 020 0 1 2 3 4 5 3 000 002 004 006 008 010 012 014 016 0.8
(a) (b) (c)
209 225 230
208 L] [} ° - o 58 ‘ ®
207 ° ®
206 | ) g ° 226
® e 215
205 e ° 224
®
[
@ 210
204 . O 3%
203
° ° BIM g2+ BIMg2+ BIMg2+
ol B e Mg?| == Mg**| ... FIMg ®
n=24 n=426 n=7
201 200 218
0 05 10 15 20 25 30 35 [} 2 4 6 8 10 0 1 2 3 4 5 6
(d) (e) 4
250 265 270
° e
245 . - 260 - ° 285
® o LY E °
240 ..,.' @ F » 285 =
.i: ° ° i s o ° Y ° .f L
= 0® "o, e 255 4
2354 ® 250 L) e °
-\yﬁ.'-'.s s
°
2% 245 4
¥ o 245
[S]Ca2+ : [7]Ca2+ [S]Ca2+
225 L] 240
240 4
n=21 n =287 n=519
220 235 235
0 2 4 6 8 o 2 4 & 8 10 12 14 16 18 o 2 4 & 8 10 12 14 16 18
(9 (h) (0
275 270 272
268 oP ® 270
270 ° [ ] 2
° ° 266 B
265 - ° - °® Y 266 =
[ ] L 264 4
260 ce¥® .‘f 262 ]
° ° " ° L] 262
«~ ® { 4 260 e
255 .‘h s o 260 4
250 .. ® ¢ [9]C82+ = / ° [10]C82+ 288 1 e, [11]C82+
e n=115| **| e o n=16 | **1 o n=7
245 254 254
0 2 4 6 8 10 12 14 16 18 2 ) 2 4 6 8 10 12 2 3 4 5 6 7 8
) (k) ()
2.80 256 275 o
.. 254 [} ®
275 [ ]
® 252 Y . i ’. & ® i
270 ® 250 ' - . (]
O ° ) A% ®
265 ry o © 248 o = b . ... [ ]
° 248 ® ) LY 260 ® @ ®
260 L] [ ] ’:
244
w8 nacg| R BISr2t | .sl e g2+
n=13 n=14 n=38
2.50 250, 250
[ 2 4 6 8 10 12 14 L 02 o4 o8 08 ° 2 4 [ 8 10 12

(m) (n) (0)
Bond-length distortion (x10-3)



Acta Cryst. (2016). B72, doi:10.1107/S2052520616008507

Mean bond-length (A)

Supporting information, sup-20

290 290 295
= & L 9: i® 201 °
e e ® ' ® 285
- 1 ®
278 % o PN 20 e * ° e
Qe [ 4 ® ® (] 280 P oo ¢° '.
270 [ ] ... ° [ ] 2754 ° ) ® o ‘ “ ‘. ®
i e [ ] , L & ; 275 ‘ r‘ Y .
7 @, ()
270 o ® .= el Py [ ] .
Gl ° BlSr2+ [oIgr2+ & 1ojgr2+
265 265
255 4
n=113 n=101 ° n =50
250 280 280
5 10 15 20 ] 2 4 3 8 10 12 14 16 18 20 o 2 4 6 10 12
(p) @) (n)
284 295 285
6 2
° - - ol [6IBg2+
282 L] o® 290 ’ " ° . 0® n=21
®
280 e == 285 %o ‘. : o L) ° ®
“.. ®e ‘ 270 - o ®
278 280 h ® o © 9=
° U e o 265 e ®oeo
®
PR ()T R f ° nage+| | . °
n=8 e® n=>53
274 270 255
o - 4 6 8 10 0 2 4 6 8 10 12 14 16 18 o 1 2 3 4
(s) () (u)
288 3.00 310
286 4 ® 295 4 [ ] P 205 -
284 ® +6® sa) % ® ® ° % 300 °
282 4 [ ] ® ‘ ™ 295 [ ] ® ® e L
N o ® 255 o # 0 '3(".“ o .
.. ° ° 280 . o O i * o ] ®
278 285 L]
® PR %
s e® ® a1 e e °
oo 7IBg2+ ¢ BlBaZ" | ] Tog’ e IBa2*
4 270 4
e o n=21 n=8s | "] &8 n=142
272 265 270
0 2 4 6 8 0 2 4 6 8 10 o 2 4 6 8 10 12
v) (w) ()
310 305 320
: e o 315
e :. @ 3.00 .} L )
° L) o0 310
200 . ® .' ® . L) ® o o
°® ".’ e et ® e o 305
295 f..‘. oS 5 295 0 ' f. [
% e o 00 @ z. .. 300
290 9.‘ eSgpo o ® e 20| 00 @ ® ®
R R
* ° %o, [10]Bg2+ 355 L [1Bg2+ 2% [12Bg2+
& a ® a a
280
= n=193 n=82 | n =302
275 280 280
0 2 4 6 8 10 12 2 4 L) 8 10 2 4 ] 8 10 12 14 16 18
) . (2) (aa)
308
®
3.06 4
[ ] 40
3.04 4
°
3.02 4 354
3.00 4
5%.) o 0 30 L4
296 [13]3g2+ el [14Bg2+
2841 e n=6 n=2
292 20
o 2 4 6 8 10 12 50 55 60 65 70 75
(ab) (ac)

Bond-length distortion (x10-3)



Acta Cryst. (2016). B72, do0i:10.1107/S2052520616008507 Supporting information, sup-21

Figure S6 The effect of bond-length distortion on mean bond-length for all configurations of the
alkaline-earth-metal ions bonded to O?: (a) EIBe?*, (b) “Be?", (c) “Mg?, (d) BIMg?, (e) IMg?*, (f)
[81M92+, (g) [G]Ca2+, (h) [7]Ca2+, (I) [81C32+, (J) [9]Ca2+, (k) [1°]Ca2+, (|) [11]Ca2+, (m) [12]C612+, (n) [G]ST‘2+, (O)
[7]SI’2+, (p) [B]SI’2+, (q) [Q]Sr2+’ (I’) [10]Sr2+’ (S) [11]Sr2+, (t) [12]Sr2+, (U) [G]Ba2+, (V) [7]Ba2+, (W) [8]Ba2+, (X)
[Q]Ba2+’ (y) [1°]Ba2+, (Z) [11]Ba2+, (aa) [12]Ba2+, (ab) [13]Ba2+, (ac) [14]Ba2+.



