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Table S1. Details of NMR experimental parameters

i WURST-
. Spikelet sub-
Investigated ) sweep Loops Step(s) D1
Compound . separation ) spectra
nuclei width No. (kHz). (s)
(Hz) No.
(MHz)
Ba(NOs): 137Ba 2000 0.5 64 1 0.5
BaCO3 137Ba 5000 1 80 7 150 0.1
BaClz-2H20 3¢l 1000 0.5 64 1 4
AlMes3
27 5000 1 64 5 100 2
AlMess3-THF
Pb(HCOO), 207pp 2500 0.5 75 1 178 7
Hg(CHsCOO0) 199Hg 5000 0.75 75 1 1450
Cs2AgBiBre 209B; 5000 2 12 1 4
Ga(N03)3'9H20
Ga13(NO3)15(OH)24 716a 1000 1 32 1 - 2
-24H,0
In(NO3)3-5H,0 139 5000 1 16 1
[CI(Me)Ga(0'Bu)]2 "1Ga 5000 1 32 17 150

Table S2. Used external standards for NMR chemical shift referencing

Nuclei External standard

137Ba 0.5 M solution of BaCly in D,0 (*3’Ba: 0.0 ppm)

35l 0.1 M solution of NaCl in D20 (3>Cl: 0.0 ppm)

277l 1 M solution of AI(NOs)s in D20 (?’Al: 0.0 ppm)

207pp solid Pb(NOs); (*°’Pb: -3473.6 ppm)

199 The chemical shift referencing was calculated to the unified scale accordingly

to IUPAC [1]

209B;j Saturated solution of Bi(NOs3)3-5H20 in concentrated HNOs (2%°Bi: 0.0 ppm)
Ga 1 M solution of Ga(NOs)s in D20 (7*Ga: 0.0 ppm)

13 0.1 M solution of In(NO3)3 in 0.5 M of HNOs (**°In: 0.0 ppm)




Table S3. Crystallographic data of the investigated compounds

Compound PDF or CSD code’ Space group Reference
Ba(NOs), 01-070-9288 Pa-3 2]
BaCOs 01-074-2663 Pnam [3]
BaCl,-2H,0 01-081-9342 P21/n (4]
AlMes3 TMEAL C2/c [5]
AlMes3-THF YEVVAZ P21/c (6]
Pb(HCOO); BIYLAWO1 P212121 (7]
Hg(CHsCOO0), HGACET10 P21/a 8]
Cs2AgBiBre --- Fm-3m [9]
Ga(NO03)3-9H,0 04-016-7745 P21/c [10]
Ga13(NO3)15(OH)24-24H,0 04-014-0474 R-3 [11]
In(NO3)3-5H,0 04-017-7341 C2/c [12]

* PDF codes are denoted in italic font, CSD codes are denoted in bold font

One of the objectives specified the main text is to find positions and intensities of spikelets in a
noisy spectrum so that the spectrum can then be smoothed. It should be realized that

e The noise cannot be filtered out, as its level can be higher than intensities of spikelets in
some region(s) of the spectrum.

e An application of some “black box” peak-finding procedure (for example, the “findpeaks”
function of Matlab®) is not practical, as it would return numerous local maxima of the
noise in addition to the actual peaks.

The solution can be easily obtained, however, since the spectrum is densely and uniformly
sampled. Thus, two peaks are picked to define a bin, and maxima are located in all bins of a
spectrum. Subsequently the investigated spectrum is smoothed out by an interpolation. This
procedure was implemented in Matlab® independently from the software described in the main

text. The block diagram follows.



read in a measured
spectrum

set the width of spectrum, w;
set the binsize, s;
create (w/s) bins

in every bin, i:

find a maximum, m(i),
located at a position, p(i)

interpolate the original spectrum
using [p(i); m(f)] sample points

output an interpolated
spectrum

Chart S1. Description of a procedure for verifying the spectral shape.
*
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Figure S1. Full experimental 3’Ba WURST-QCPMG NMR spectrum of BaCOs (a) and the spectal

profile (b) obtained by the UWNMRSpectralShape software. Impurity is denoted by an

asterisk (*).



Measured data
BaCO, - 00-045-1471

Intensity a.u.

2'0 ' 2l5 ' 3I0 ' 3IS ' 4I0
20[]
Figure S2. Phase analysis of the measured powder diffraction pattern (blue) of the BaCO3; sample

confirming the presence of one phase - BaCOs (calculated pattern (red), PDF card no. 00-045-
1471).



Table S4. Comparison of NMR parameters obtained by fitting spectral envelopes provided by different approaches for chosen model

compounds

Compound Invizt:lg:ited Siso, PPM Caq, MHz Na Q, ppm K a,deg B,deg y,deg Fitting

-49(5) 6.9(0.10) 0.02(0.01) 26(15) 0.80(0.20) 43(15) 11(20) 1

Ba(NOs), 137Ba -47(5) 6.9(0.10) 0.02(0.01)  24(15) 0.70(0.20)  53(20) 32(20) 2

-49(5) 6.9(0.10) 0.02(0.01)  25(15) 0.82(0.20) 60(20)  5(20) 3

167(10) 2.27(0.12) 0 39(25) -0.60(0.20) 89(20) 47(15) 49(20) !

35C| (site A)  164(10)  2.20(0.12) 0 43(25) -0.60(0.20) 100(25) 30(15) 66(20) 2

BaCly2H,0 163(10) 2.28(0.12) 0 31(25) -0.71(0.20) 93(25) 45(15) 59(20) 3

154(10) 3.48(0.15) 0.30(0.10) 52(25) 0.20(0.20)  22(15) 12(10) 0(25) !

35C| (site B)  158(10)  3.49(0.15) 0.30(0.10) 47(25)  0.10(0.20)  15(15) 15(10)  5(25) 2

149(10)  3.50(0.15) 0.29(0.10) 55(25)  0.14(0.20) 17(15) 12(10) 0(25) 3

242(15)  49.2(0.50) 0.01(0.01) 126(10) -0.99(0.20) 170(15) 0(10) 110(10) 1

AlMes3 27Al (1) 226(15) 48.8(0.50) 0.01(0.01) 118(10) -0.99(0.20) 180(15) 0(10) 100(10) 2

242(15)  49.3(0.50) 0.01(0.01) 134(10) -0.99(0.20) 168(15) 0(10) 102(10) 3

130(10)  27.0(0.30) 0.17(0.08) 47(5) 0.05(0.08) 195(10) 83(5) 210(10) !

AlMes3-THF 2741 (2) 133(10) 26.8(0.30) 0.17(0.08) 51(5) 0.07(0.08) 200(10) 80(5) 215(15) 2

133(10) 26.5(0.30) 0.16(0.08)  55(5)  0.05(0.08) 210(10) 87(5) 230(15) 3

-2485(40) 1814(65) 0.82(0.07) 1

Hg(CH3COO0), 199Hg -2488(40) 1811(60) 0.82(0.07) 2

-2475(40) 1800(60) 0.78(0.07) 3

Oiso = (511 + 625+ 533)/3, CQ = eQV33/h, Naq = (V11 - sz)/Vgg, Q=0611— 633, K = 3(622 - 6,'50)/0,' Euler angles are defined in [13]. I NMR
parameters obtained by fitting spectral envelope (created by USS software) using Bruker TopSpin software; 2 NMR parameters
obtained by fitting spectral envelop (created by USS software) using Dmfit software; > NMR parameters obtained by fitting (using
TopSpin software) spectral profile yielded by co-addition of spin echo followed by Fourier transformation.
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Figure S3. Experimental 2%°Bi WURST-QCPMG NMR spectrum (a) of Cs2AgBiBre, the spectrum
profile (b) obtained by the UWNMRSpectralShape software, and experimental 2°°Bi Hahn-echo

(*/2>-t;-m-aq., t1= 6.5 us) spectrum (c).
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Figure S4. Phase analysis of the measured powder diffraction pattern (blue) confirming the
presence of Cs;AgBiBrs phase (calculated pattern (red))
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Figure S5. Experimental "2\Ga WURST-QCPMG NMR spectrum (a) of Ga(NOs)s, the spectrum profile
(b) obtained by the UWNMRSpectralShape software, and experimental *Ga Hahn-echo (%/>-ts-mt-
aq., t;=150 us) spectrum (c).

—— Measured data
—  Ga(NO,), (H,0), - 04-016-7745
———  Ga,(NO,);; (OH),, (H,0),. - 04-014-0474
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Figure S6. Phase analysis of the measured powder diffraction pattern (blue) confirming the
presence of Ga(NO3)3-9H,0 and Gai3(NOs3)15(OH)24:24H,0 phases (calculated patterns (red), PDF
card 04-016-7745 and (green) PDF card 04-014-0474 respectively).
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Figure S7. Experimental *°In WURST-QCPMG NMR spectrum (a) of In(NOs)s-5H,0, the spectrum
profile (with corrected background) (b) obtained by the UWNMRSpectralShape software, and

experimental **°In Hahn-echo ("/>-ti-mt-aq., t; = 160 ps) spectrum (c).
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Figure S8. Profiles obtained by the UWNMRSpectralShape software of the 1°In WURST-QCPMG
NMR spectrum of In(NO3)3-5H,0 processed with full (a) and cut (b) FID.
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Measured data
In(NO,), (H,0), - 04-017-7341
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Figure S9. Phase analysis of the measured powder diffraction pattern (blue) confirming the

presence of In(NOs)3-5H,0 phase (calculated pattern (red), PDF card no. 04-017-7341)
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