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Figure S1. UV-visible absorbance changes upon the addition of 1 equivalent of tetrabutyl-
ammonium salts of hydroxide, acetate, and dihydrogen phosphate at room temperature to 15 uM
1-tris in 0.5% H,0 and 99.5% DMSO (v/v) [top]. Full spectra for the addition of 0, 0.48, 0.98,
1.96 and 12 equivalents of tetrabutyl ammonium dihydrogen phosphate to 1-tris in 0.5%/99.5%
H,O and DMSO; the isobestic point shifts after 1 equivalent indicative of a new type of
interaction [middle]. Representative spectra for the addition of 0, 0.51 and 1.00 equivalents of

tetrabutyl ammonium acetate to 1-tris in H;O and DMSO (0.5%/99.5) [bottom].
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Figure S2. Infrared spectra were recorded in DMSO-ds with a 0.1 mm NaCl liquid cell and a
Thermo Scientific Nicolette iS5 spectrometer. The results displayed from 1500-1800 cm ™' for a
1:1 60 mM solution of HOAc and BusNOAc (1) and a 1-mono (60 mM) and BusNOAc (90 mM)
mixture (2) were background corrected for the solvent in both cases and tetrabutylammonium

acetate in the latter spectrum.
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Figure S3. Prediction scheme for the DMSO pK, of 1-mono — 1-tris based upon previously

40,41
measured values ™.
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Figure S4. UV-visible absorbance changes upon the addition of 1 equivalent of tetrabutyl-
ammonium salts of hydroxide, acetate, and dihydrogen phosphate at room temperature to 15 uM
1-tris in 25% H,O and 75% DMSO (v/v) [top]. Representative UV-visible spectra for the
addition of 0, 13 and 67 equivalents of tetrabutyl ammonium dihydrogen phosphate to 1-tris in
H,O/DMSO (25%/75%) [middle]. Sample spectra obtained by adding 0, 12 and 47 mM
tetrabutyl ammonium acetate to 1-tris in 25%/75% H,O and DMSO [bottom].
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Binding of 1-tris with H,PO4 in 0.5% (v/v) aqueous DMSO.

Job’s plot. A 100 uM solution of 1-tris in 0.5% H,O-DMSO (105 pL) was titrated with 0.5%
H,O-DMSO and a 100 uM solution of tetrabutylammonium dihydrogen phosphate in 0.5%
H,O-DMSO so that the sum of the total concentrations of the two were constant (10.0 uM). UV
absorptions at A = 400 nm are given in Table S1. Since A4 = 4 — Ay = Asy and A4 is proportional
to [SX], the binding stoichiometry is given at the maximum of a plot of A4 vs. anion % in the
mixture, where 4y is the free receptor absorption and Asy is the absorption of the bound species
SX; Ay = 0.265 for a 15 uM solution*’. The maximum was observed at 0.5 indicating that the

binding mode is 1:1 (Figure S5).

Binding isotherm. A 15.0 uM solution of 1-tris in 0.5% H,O-DMSO (2.00 mL) was titrated
with a 1.61 mM (entries 1-12) followed by a 33.9 mM (entries 13-14) solution of
tetrabutylammonium dihydrogen phosphate in 0.5% H>O-DMSO at 23 °C (Table S2). A linear
dependence of the absorbance versus the number of equivalents of H,PO4™ in the 0.0 - 0.94 range
(Figure S6, left) is consistent with complete binding and leads to Amax = 0.426. If one assumes
that > 89% of the thiourea is bound when 1 equivalent H,PO, is added, then K > 5 x 10° M.
The change in absorption at higher concentrations of H,PO4~ was ascribed to deprotonation of
the receptor-bound complex by free H,PO4™ to afford thiourea-bound HPO,*~.** Non-linear curve
fitting of these data affords an apparent binding affinity K;; = 5.2 x 10° M and Apa, = 0.544
(not shown) or an equilibrium constant K = 3.9 and Amax = 0.548 calculated in analogous way for

this process (Figure S6, right).
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Table S1. Job’s plot data for the interaction of 1-tris with H,PO4~ (A =400 nm).

Entry pL pL [thiourea]p, [H2PO47Jo, Absorption AA

solvent H,PO4~ uM uM

added added
1 1350 45 7.00 3.00 0.2266 0.0741
2 67 7.4 6.67 3.33 0.2268 0.0791
3 158 17.6 6.00 4.00 0.2156 0.0774
4 315 35.0 5.00 5.00 0.2032 0.0794
5 472 52.5 4.00 6.00 0.1804 0.0709
6 475 52.8 3.33 6.67 0.1641 0.0643
7 312 34.7 3.00 7.00 0.1570 0.0618
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Figure SS. Job’s plot for the interaction of 1-tris with H,PO4™.
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Table S2. Data for the titration of 1-tris with H,PO,4 in 0.5% H,O-DMSO at 400 nm.

Entry uL H,PO4~ [thiourea]o, [H2PO4 o, Observed Calculated
added uM uM absorption®  absorption”

0 0 15.00 0.00 0.2400 0.2421

1 3 14.98 2.41 0.2719 0.2716

2 5 14.96 4.01 0.2916 0.2913

3 7.5 14.94 6.01 0.3175 0.3159

4 10 14.93 8.00 0.3408 0.3405

5 12.5 14.91 9.99 0.3667 0.3651

6 15 14.89 12.0 0.3902 0.3897

7 17.5 14.87 13.9 0.4116 0.4143

8 20 14.85 15.9 0.4341 0.4346

9 25 14.82 19.8 0.4723 0.4631

10 30 14.78 23.8 0.4937 0.4854

11 40 14.71 31.5 0.5108 0.5120

12 50 14.63 39.2 0.5191 0.5243

13 5 14.60 121 0.5385 0.5431

14 10 14.56 203 0.5477 0.5451

* Concentration-corrected absorptions. ® From the linear (entries 0-7) and non-linear (entries 8-
14) curve fits.
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Figure S6. Least-squares fittings of the titration data in Table S2.
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Binding of 1-tris with OAc¢™ in 0.5% (v/v) aqueous DMSO.

Job’s plot. A 100 uM solution of 1-tris in 0.5% H,O-DMSO (105 pL) was titrated with 0.5%
H,O-DMSO and a 100 uM solution of tetrabutylammonium acetate in 0.5% H,O-DMSO so that
the sum of the total concentrations of the two were constant (10.0 uM). UV absorptions at A =
416 nm are given in Table S3. Since A4 = 4 — Ay = A, and AA is proportional to [SX], the
binding stoichiometry is given at the maximum of a plot of A4 vs. anion % in the mixture, where
Ay is the free receptor absorption and Asx is the absorption of the bound species SX; 4o = 0.102
for a 15 uM solution. The maximum was observed at ca. 0.55 indicating that the binding mode is
1:1 and is followed by subsequent 1:2 complex formation (Figure S7).

Titration data. A 15 pM solution of 1-tris in 0.5% H,O-DMSO (2.10 mL) was titrated with a
4.31 mM solution of tetrabutylammonium acetate in 0.5% H,O-DMSO at 24 °C (Table S4). A
linear dependence of the absorbance versus the number of equivalents of OAc™ in the 0.0 - 1.00
range (Figure S8) is consistent with irreversible deprotonation. The spectral data is also the same
as observed when 1 equivalent of tetrabutylammonium hydroxide is added. A linear least squares
fit affords Amax = 0.255. The change in absorption at higher concentrations of OAc™ was ascribed

to the interaction of the other two thiourea arms and 1:2 complex formation (see Job’s plot).

Table S3. Job’s plot data for the interaction of 1-tris with OAc™.

Entry pL uL OAc™ [thiourea]p, [OAcT]o,  Absorption AA
solvent added uM uM
added
1 1350 45 7.00 3.00 0.1403 0.0159
2 67 7.4 6.67 3.33 0.1391 0.0178
3 158 17.6 6.00 4.00 0.1346 0.0201
4 315 35.0 5.00 5.00 0.1300 0.0255
5 472 52.5 4.00 6.00 0.1198 0.0254
6 475 52.8 3.33 6.67 0.1103 0.0226
7 312 34.7 3.00 7.00 0.1053 0.0212
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Figure S7. Job’s plot for the interaction of 1-tris with OAc™.

Table S4. Data for the titration of 1-tris with OAc¢™ in 0.5% H,O-DMSO at 416 nm.

Entry uL OAc™ [thiourea]o, [OAcTo, Observed Calculated
added uM uM absorption®  absorption”
0 0 15.00 0.0 0.0895 0.0894
1 2 14.99 43 0.1367 0.1371
2 3 14.98 6.4 0.1599 0.1609
3 4 14.97 8.6 0.1847 0.1847
4 5 14.96 10.7 0.2091 0.2085
5 6 14.96 12.9 0.2323 0.2324
6 7 14.95 15.0 0.2543 0.2562
7 8.5 14.94 18.2 0.2848
8 10 14.93 214 0.3177
9 12 14.91 25.7 0.3454
10 14 14.90 29.9 0.3683
11 16 14.88 34.2 0.3888
12 18 14.87 38.4 0.4024
13 21 14.84 44.7 0.4111
14 25 14.82 53.1 0.4182
15 30 14.78 63.6 0.4257

“ Concentration-corrected absorptions. ® From the linear fit.
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Figure S8. Linear least squares fitting of the titration data in Table S4.

Binding of 1-mono with H,PO4 in 0.5% (v/v) aqueous DMSQO. A 14.3 uM solution of 1-
mono in 0.5% H,O-DMSO (2.10 mL) was titrated with a 30.0 mM solution of
tetrabutylammonium dihydrogen phosphate in 0.5% H,O-DMSO at 23 °C (Table S5). Non-
linear curve fitting of the titration data affords K = 4.0 x 10* M and 4. = 0.205 (Figure S9).

Binding of 1-mono with OAc™ in 0.5% (v/v) aqueous DMSO. To a 30 uM solution of 1-mono
in 0.5% H,O-DMSO (2.00 mL) was added a 5.0 mM solution of tetrabutylammonium hydroxide
in 0.5% MeOH-DMSO (12.0 pL, 1.00 equiv.) followed by a 5.00 mM acetic acid solution in
DMSO (12.0 puL, 1.00 equiv.). Less than a 10% change was observed after addition of the acetic

acid indicating that little if any proton transfer takes place from the acid.
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Table S5. Data for the titration of 1-mono with H,PO4™ in 0.5% H,O-DMSO at 454 nm.

Entry puL H,PO4~  [thiourealo, [H2PO4 o, Observed Calculated
added uM uM absorption  absorption®
0 0 14.3 0.0 0.0315 0.0315
1 1 14.3 14.3 0.0835 0.0819
2 2 14.3 28.5 0.1126 0.1129
3 3 14.3 42.8 0.1316 0.1325
4 4 14.3 57.0 0.1451 0.1456
5 5 14.3 71.3 0.1547 0.1548
6 7 14.2 99.7 0.1668 0.1668
7 10 14.2 142 0.1767 0.1767
8 15 14.2 212 0.1866 0.1848
9 20 14.2 283 0.1885 0.1889
10 30 14.1 423 0.1929 0.1926
11 50 14.0 698 0.1936 0.1946
* From the non-linear curve fit.
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Figure S9. Non-linear least squares fitting of the titration data in Table S5.

H,PO, added, pM

Binding of 1-tris with H,PO4 in 5% (v/v) aqueous DMSQO. A 15 uM solution of 1-tris in 5%

H,O-DMSO (2.00 mL) was titrated with a 2.14 mM solution of tetrabutylammonium dihydrogen

phosphate in 5% H,O-DMSO at 24 °C (Table S6). Non-linear curve fitting of the titration data

affords K =2.3 x 10° M and A = 0.549 (Figure S10).
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Table S6. Data for the titration of 1-tris with H,PO,4 in 5% H,O-DMSO at 399 nm.

Entry pL H,PO4~  [thiourealo, [H2PO4 o, Observed Calculated

added uM uM absorption  absorption®
0 0 15.00 0 0.2619 0.2619
1 1 14.99 1.07 0.2753 0.2774
2 2 14.99 2.13 0.2901 0.2924
3 3.5 14.97 3.73 0.3122 0.3141
4 5 14.96 5.33 0.3282 0.3345
5 7.5 14.94 7.98 0.3573 0.3656
6 10 14.93 10.6 0.3841 0.3925
7 12.5 14.91 13.3 0.4104 0.4152
8 15 14.89 15.9 0.4346 0.4338
9 17.5 14.87 18.5 0.4532 0.4489
10 20 14.85 21.2 0.4691 0.4609
11 25 14.82 26.4 0.4862 0.4781
12 30 14.78 31.6 0.4933 0.4893
13 40 14.71 41.9 0.4996 0.5016
14 50 14.63 52.1 0.5019 0.5075

? From the non-linear curve fit.
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Figure S10. Non-linear least squares fitting of the titration data in Table S6.
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Binding of 1-tris with OAc™ in 5% (v/v) aqueous DMSO. A 15 uM solution of 1-tris in 0.5%
H,O-DMSO (2.10 mL) was titrated with a 4.31 mM solution of tetrabutylammonium acetate in
0.5% H,O-DMSO at 24 °C (Table S7). A linear dependence of the absorbance versus the
number of equivalents of acetate in the 0.0 - 0.93 range (Figure S11) is consistent with
irreversible deprotonation and the linear least square fit afforded Amax = 0.272. The change in
absorption at higher OAc™ concentrations was ascribed to sequential binding or deprotonation

(1:2) upon interaction with the remaining two thiourea arms.

Table S7. Data for the titration of 1-tris with OAc¢™ in 5% H,O-DMSO at 411 nm.

Entry uL OAc™ [thiourea]o, [OACc o, Observed Calculated
added uM uM absorption®  absorption”
0 0 15.00 0.0 0.1314 0.1346
1 2 14.99 4.7 0.1790 0.1772
2 3 14.98 7.0 0.2010 0.1985
3 4 14.97 9.3 0.2215 0.2198
4 5 14.96 11.7 0.2428 0.2411
5 6 14.96 14.0 0.2582 0.2625
6 7 14.95 16.3 0.2749
7 8.5 14.94 19.8 0.2919
8 10 14.93 23.2 0.3065
9 13 14.90 30.2 0.3291
10 16 14.88 37.1 0.3425
11 20 14.85 46.3 0.3545
12 25 14.82 57.7 0.3622
13 30 14.78 69.1 0.3688
14 40 14.71 91.6 0.3755

* Concentration-corrected absorptions. ® From the linear fit.
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Figure S11. Linear least squares fitting of the titration data in Table S7.

Binding of 1-tris with H,PO4 in 12.5% (v/v) aqueous DMSO. A 15 uM solution of 1-tris in
12.5% H,O-DMSO (2.00 mL) was titrated with a 16.1 mM solution of tetrabutylammonium
dihydrogen phosphate in 12.5% H,O-DMSO at 24 °C (Table S8). Non-linear curve fitting of the

titration data affords K= 7.5 x 10* M™" and A = 0.544 (Figure S12).

Binding of 1-tris with OAc™ in 12.5% (v/v) aqueous DMSO. A 15 pM solution of 1-tris in
12.5% H,O-DMSO (2.00 mL) was titrated with a 3.81 mM solution of tetrabutylammonium
acetate in 12.5% H,O-DMSO at 23 °C (Table S9). The wavelength of the maximum change in
the concentration-corrected absorption of the thiourea shifted from A =413 nm to 406 nm and the

titration data was not fit to a binding curve.
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Table S8. Data for the titration of 1-tris with H,PO4 in 12.5% H,O-DMSO at 397 nm.

Entry puL H,PO4~  [thiourealo, [H2PO4 o, Observed Calculated
added uM uM absorption  absorption®
0 0 15.0 0 0.2608 0.2608
1 1 15.0 8.03 0.3315 0.3298
2 2 15.0 16.1 0.3761 0.3792
3 3 15.0 24.1 0.4086 0.4135
4 4 15.0 32.1 0.4386 0.4374
5 5 15.0 40.1 0.4563 0.4545
6 7.5 14.9 60.1 0.4865 0.4804
7 10 14.9 80.0 0.4968 0.4944
8 15 14.9 119 0.5067 0.5085
9 20 14.9 159 0.5123 0.5150
10 30 14.8 237 0.5162 0.5203
11 130 14.1 981 0.5086 0.5075
12 230 13.5 1658 0.4880 0.4862
? From the non-linear curve fit.
0.55 1
L 4
= 0.45
2
s
2 ¢  Observed
=
<
0.35 1 Calculated
<4
0.25 T T T r )
0 50 100 150 200 250

H,PO,” added, pM

Figure S12. Non-linear least squares fitting of the titration data in Table S8.
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Table S9. Data for the titration of 1-tris with OAc™ in 12.5% H,O-DMSO at 413 nm.

Entry uL OAc™ [thiourea], [OACcTo, Observed

added uM uM absorption
0 0 15.00 0.1153 0.1153
1 2 14.99 0.1362 0.1362
2 3.5 14.97 0.1490 0.1490
3 5 14.96 0.1579 0.1579
4 6.5 14.95 0.1667 0.1667
5 8 14.94 0.1726 0.1726
6 10 14.93 0.1791 0.1791
7 15 14.89 0.1900 0.1900
8 20 14.85 0.1985 0.1985
9 30 14.78 0.2070 0.2070
10 40 14.71 0.2111 0.2111
11 60 14.56 0.2148 0.2148
12 80 14.42 0.2143 0.2143

Binding of 1-tris with H,PO4 in 20% (v/v) aqueous DMSO. A 15 uM solution of 1-tris in
20% H,O-DMSO (2.00 mL) was titrated with a 16.1 mM solution of tetrabutylammonium
dihydrogen phosphate in 20% H,O-DMSO at 24 °C (Table S10). Non-linear curve fitting of the

titration data affords K = 1.5 x 10* M and A = 0.465 (Figure S13).
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Table S10. Data for the titration of 1-tris with H,PO4 in 20% H,O-DMSO at 397 nm.

Entry puL H,PO4~  [thiourealo, [H2PO4 o, Observed Calculated

added uM uM absorption  absorption®
0 0 15.00 0 0.2468 0.2468
1 1 14.99 7.73 0.2712 0.2662
2 2 14.99 15.5 0.2874 0.2829
3 3.5 14.97 27.0 0.3080 0.3036
4 5 14.96 38.6 0.3216 0.3204
5 7.5 14.94 57.8 0.3412 0.3419
6 10 14.93 77.0 0.3559 0.3578
7 12.5 14.91 96.1 0.3676 0.3700
8 15 14.89 115 0.3755 0.3795
9 20 14.85 153 0.3923 0.3932
10 25 14.82 191 0.4019 0.4024
11 30 14.78 229 0.4096 0.4090
12 40 14.71 303 0.4176 0.4172
13 50 14.63 377 0.4228 0.4218
14 70 14.49 523 0.4269 0.4258
15 90 14.35 666 0.4273 0.4265

? From the non-linear curve fit.
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Figure S13. Non-linear least squares fitting of the titration data in Table S10.
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Binding of 1-tris with OAc¢™ in 20% (v/v) aqueous DMSQO. A 15 uM solution of 1-tris in 20%
H,O-DMSO (2.00 mL) was titrated with a 219 mM solution of tetrabutylammonium acetate in
20% H,O-DMSO containing 15 pM of 1-tris at 22 °C (Table S11). The wavelength of the
maximum change in the concentration-corrected absorption of the thiourea shifted from A = 406

nm to 384 nm and the titration data could not be fit to a 1:1 binding curve.

Table S11. Data for the titration of 1-tris with OAc¢™ in 20% H,O-DMSO at 384 nm.

Entry pL OAc™ [thiourea]p, [OAc]o, mM Observed

added mM absorption
0 0 0.0150 0 0.4171
1 1 0.0150 0.11 0.4269
2 2 0.0150 0.22 0.4284
3 3 0.0150 0.33 0.4293
4 5 0.0150 0.55 0.4302
5 10 0.0149 1.09 0.4340
6 20 0.0149 2.17 0.4443
7 40 0.0147 4.29 0.4517
8 60 0.0146 6.37 0.4579
9 100 0.0143 10.41 0.4663
10 150 0.0140 15.26 0.4731
11 200 0.0136 19.88 0.4806
12 300 0.0130 28.53 0.4903
13 400 0.0125 36.45 0.4959
14 600 0.0115 50.48 0.5072
15 760 0.0109 60.24 0.5119

Binding of 1-tris with HPO4™ in 25% (v/v) aqueous DMSO. A 15 uM solution of 1-tris in
25% H,O-DMSO (2.00 mL) was titrated with a 40.0 mM solution of tetrabutylammonium
dihydrogen phosphate in 25% H,O-DMSO at 24 °C (Table S12). Non-linear curve fitting of the

titration data affords K = 4000 M and Apax = 0.477 (Figure S14).
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Table S12. Data for the titration of 1-tris with H,PO4 in 25% H,O-DMSO at 395 nm.

Entry puL H,PO4~  [thiourealo, [H2PO4 o, Observed Calculated

added uM uM absorption  absorption®
0 0 15 0 0.2398 0.2398
1 2.5 14.98 49.8 0.2807 0.2774
2 5 14.96 99.6 0.3056 0.3048
3 7.5 14.94 149 0.3244 0.3254
4 10 14.92 199 0.3408 0.3414
5 12.5 14.91 248 0.3528 0.3542
6 15 14.89 297 0.3647 0.3646
7 20 14.85 395 0.3804 0.3802
8 25 14.82 493 0.3919 0.3914
9 30 14.78 590 0.3993 0.3997
10 40 14.71 783 0.4110 0.4109
11 50 14.63 974 0.4182 0.4177

? From the non-linear curve fit.

0.45 1
—
0.4 A —"
0/
/
s 0.35 ’/’
£ 0.35 A /
& e
2 ,/ — Calculated
¢ ¢ Observed
0.25 :/
0.2 T T T T T 1
0 200 400 600 800 1000 1200

H,PO,” added, pM

Figure S14. Non-linear least squares fitting of the titration data in Table S12.
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Binding of 1-tris with OAc¢™ in 25% (v/v) aqueous DMSQO. A 15 uM solution of 1-tris in 25%
H,O-DMSO (2.00 mL) was titrated with a 0.513 M solution of tetrabutylammonium acetate in
25% H,O-DMSO at 24 °C (Table S13). A linear least squares fit in the single-reciprocal plot
affords K =35 M and Adpax = 0.120 (Figure S15, entries 1-14, 8-62% bound (i.e., AA/AAmax);

deviation was observed thereafter presumably due to sequential 1:2 binding).

Table S13. Data for the titration of 1-tris with OAc¢™ in 25% H,O-DMSO at 379 nm.

Entry uL OAc™ [OAcT]p,M  Observed AAcor AA o/[OACT]o
added absorption

0 0 0 0.4075 — -

1 10 0.00255 0.4153 0.0099 3.873
2 15 0.00381 0.4182 0.0139 3.641
3 20 0.00507 0.4213 0.0180 3.542
4 25 0.00632 0.4236 0.0213 3.376
5 30 0.00757 0.4264 0.0253 3.343
6 35 0.00881 0.4283 0.0283 3.213
7 40 0.01004 0.4299 0.0310 3.083
8 50 0.01249 0.4341 0.0375 2.999
9 60 0.01492 0.4349 0.0404 2.708
10 80 0.01970 0.4394 0.0495 2.511
11 100 0.02439 0.4408 0.0553 2.267
12 125 0.03013 0.4412 0.0612 2.031
13 150 0.03574 0.4401 0.0656 1.835
14 200 0.04657 0.4381 0.0744 1.597
15 300 0.06683 0.4315 0.0887 1.327
16 400 0.08539 0.4207 0.0972 1.138
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Figure S15. Linear least squares fitting of the titration data in Table S13.

Binding of 1-tris with CI” in 25% (v/v) aqueous DMSQ. A 15 uM solution of 1-tris in 25%
H,O-DMSO (2.00 mL) was titrated with solid tetrabutylammonium chloride at 24 °C (Table
S14). The volume change was calculated based on the density of TBACI (i.e., 0.98 g/mL). A
linear least squares fit of the single-reciprocal plot affords K = 1.5 M™" and Ad .y = 0.298 (Figure

S16, 12-66% bound (i.¢., AA/Adma)).

Table S14. Data for the titration of 1-tris with CI” in 25% H,O-DMSO at 363 nm.

Entry mgTBACI [CIT]op, M Observed AAcor AA/[ClT]o

added absorption

0 0 0 0.5324 - -

1 50.7 0.0888 0.5550 0.0369 0.4153
2 103.7 0.1770 0.5662 0.0637 0.3598
3 193.7 0.3167 0.5706 0.0945 0.2985
4 362.7 0.5500 0.5629 0.1345 0.2445
5 632.4 0.8593 0.5311 0.1698 0.1976
6 966.4 1.163 0.4879 0.1956 0.1681
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Figure S16. Linear least squares fitting of the titration data in Table S14.
Binding of 1-bis with H,PO4 in 25% (v/v) aqueous DMSO. A 22.5 uM solution of 1-bis in
25% H,O-DMSO (2.00 mL) was titrated with a 0.377 M solution of tetrabutylammonium

dihydrogen phosphate in 25% H,O-DMSO at 24 °C (Table S15). Non-linear curve fitting of the

titration data affords K = 28 M and Amax = 0.169 (Figure S17, 13-58% bound (i.e., A4/Admay)).

Table S15. Data for the titration of 1-bis with H,PO4™ in 25% H,O-DMSO at 389 nm.

Entry uL H,PO4~  [thiourealo, [H2PO4 o, Observed Calculated

added uM mM absorption  absorption®
0 22.5 0 0.3151 0.3151
1 30 224 5.56 0.3349 0.3327
2 45 22.4 8.28 0.3400 0.3391
3 60 224 11.0 0.3446 0.3442
4 80 222 14.5 0.3493 0.3496
5 100 22.1 17.9 0.3515 0.3536
6 150 22.0 26.3 0.3582 0.3594
7 200 21.8 34.2 0.3622 0.3613
8 300 21.6 49.1 0.3594 0.3588

? From the non-linear curve fit.
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Figure S17. Non-linear least squares fitting of the titration data in Table S15.

Binding of 1-mono with H,PO4 in 25% (v/v) aqueous DMSO. A 45 uM solution of 1-mono

in 25% H,O-DMSO (2.00 mL) was titrated with a 0.367 M solution of tetrabutylammonium

dihydrogen phosphate in 25% H,O-DMSO at 23 °C (Table S16). A linear least squares fit in the

single-reciprocal plot affords K = 12 M and Adpa = 0.315 (Figure S18, 4-54% bound (i.e.,

AA/AAmax)).

Table S16. Data for the titration of 1-mono with H,PO4™ in 25% H,O-DMSO at 388 nm.

Entry pL H,PO4s~ [HoPO47]o, M Observed AAcor AAcor/ [H2PO4 o
added absorption

0 0 0 0.3935 - —

1 30 0.00542 0.4069 0.0194 3.582
2 60 0.01067 0.4173 0.0363 3.401
3 90 0.01578 0.4212 0.0465 2.949
4 140 0.02398 0.4307 0.0672 2.804
5 200 0.03332 0.4369 0.0870 2.612
6 300 0.04781 0.4393 0.1116 2.334
7 400 0.06109 0.4360 0.1295 2.119
8 500 0.07331 0.4315 0.1457 1.988
9 700 0.09504 0.4180 0.1706 1.795
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Figure S18. Linear least squares fitting of the titration data in Table S16.

Binding of 1-mono with OAc¢™ in 25% (v/v) aqueous DMSO. A 60 uM solution of 1-mono in
25% H,O-DMSO (1.00 mL) was titrated with a 0.367 M solution of tetrabutylammonium
acetate in 25% H,O-DMSO at 23 °C (Table S17). A linear least squares fit in the single-
reciprocal plot affords K = 12 M and Adn. = 0.436 (Figure S19, 9-68% bound (i.c.,

AA/AAmax)).

Table S17. Data for the titration of 1-mono with OAc™ in 25% H,O-DMSO at 387 nm.

Entry pL OAc™ [OAcT]p, M  Observed AA or AA o/[OACT]o

added absorption

0 0 0 0.5513 - -

1 15 0.00777 0.5829 0.0403 5.182
2 30 0.01532 0.6014 0.0681 4.443
3 50 0.02505 0.6207 0.1003 4.005
4 75 0.03670 0.6387 0.1352 3.684
5 100 0.04782 0.6454 0.1585 3.315
6 125 0.05845 0.6499 0.1796 3.073
7 150 0.06862 0.6597 0.2072 3.019
8 200 0.08769 0.6472 0.2250 2.566
9 250 0.1052 0.6357 0.2429 2.309
10 300 0.1214 0.6211 0.2558 2.106
11 400 0.1504 0.6010 0.2897 1.927
12 450 0.1633 0.5856 0.2973 1.820
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Figure S19. Linear least squares fitting of the titration data in Table S17.

Binding of 1-tris with H,PO4 in 30% (v/v) aqueous DMSO. A 15 uM solution of 1-tris in
30% H,O-DMSO (2.00 mL) was titrated with a 51.8 mM solution of tetrabutylammonium
dihydrogen phosphate in 30% H,O-DMSO at 23 °C (Table S18). Non-linear curve fitting of the

titration data affords K = 1400 M and Apax = 0.462 (Figure S20).

Binding of 1-tris with OAc¢™ in 30% (v/v) aqueous DMSQO. A 15 uM solution of 1-tris in 30%
H,O-DMSO (2.00 mL) was titrated with a 0.462 M solution of tetrabutylammonium acetate in
30% H,O-DMSO containing 15 uM of 1-tris at 23 °C (Table S19). Non-linear curve fitting of
the titration data with a fixed AAm.x = 0.120 (i.e., as for the 25% H,O-DMSO) affords K = 13
M (entries 1-7, 1-40% bound (i.e., AA/AAma); deviation was observed thereafter presumably

due to sequential 1:2 binding, Figure S21).
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Table S18. Data for the titration of 1-tris with H,PO4 in 30% H,O-DMSO at 395 nm.

Entry puL H,PO4~  [thiourealo, [H2PO4 o, Observed Calculated

added uM uM absorption  absorption”
0 0 15.00 0 0.2271 0.2271
1 2 14.99 52 0.2494 0.2425
2 4 14.97 103 0.2616 0.2559
3 6 14.96 155 0.2710 0.2678
4 9 14.93 232 0.2865 0.2830
5 12 14.91 308 0.2980 0.2958
6 16 14.88 411 0.3088 0.3101
7 22 14.84 563 0.3249 0.3269
8 30 14.78 764 0.3388 0.3434
9 40 14.71 1014 0.3548 0.3579
10 50 14.63 1262 0.3658 0.3681
11 70 14.49 1749 0.3798 0.3809
12 90 14.35 2227 0.3877 0.3879
13 115 14.19 2813 0.3942 0.3923
14 140 14.02 3384 0.3978 0.3940

? From the non-linear curve fit.
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Figure S20. Non-linear least squares fitting of the titration data in Table S18.
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Table S19. Data for the titration of 1-tris with OAc¢™ in 30% H,O-DMSO at 379 nm.

Entry uL OAc™ [thiourea]o, [OAcTo, Observed Calculated

added mM mM absorption  absorption®
0 0 0.015 0.00 0.3736 0.3736
1 5 0.015 1.15 0.3742 0.3754
2 10 0.015 2.30 0.3749 0.3771
3 50 0.015 11.25 0.3868 0.3890
4 100 0.015 21.97 0.3975 0.4004
5 150 0.015 32.19 0.4088 0.4091
6 200 0.015 41.94 0.4167 0.4161
7 250 0.015 51.26 0.4249 0.4218
8 300 0.015 60.18 0.4372 0.4265
9 400 0.015 76.90 0.4532 0.4338
10 500 0.015 92.29 0.4678 0.4393
11 600 0.015 106.49 0.4751 0.4435
12 775 0.015 128.89 0.4904 0.4490

? From the non-linear curve fit.
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Figure S21. Non-linear least squares fitting of the titration data in Table S19.
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Table S20. *'P NMR chemical shifts of phosphorous compounds in presence and absence of 4-

tris.”
Entry Phosphate compound 0, ppm
1 BuyN"H,POy4 ¢ 4-tris 0.5 ppm
2 Bu,N " H,PO,~ 2.2 ppm
3 (BuyN"),HPO,*~ 3.2 ppm
4 Extraction simulation” 4.1 ppm
5 (BugN"),HPO,”” * 4-tris 4.5 ppm

* Spectra taken of 10 mM solutions in CDCIl;. Dibasic
equivalent of a 1.07 M Buy;N"OH~ solution in methanol.

and 5.9 mM (BusN"),HPO,> in CDCl.
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Figure 22. NMR spectra of 5, 1-tris, 1-bis and 4-tris.
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Pulse Sequence: s2pul

User: skabev

Date: Apr. 1, 2013
Solvent: acetone

File: EB3-56-ccC
Starting Time: 10:12:52
Completion Time: 10:13:51
Total acq. time 1 minute

UNITYplus-500 "field"
Ambient temperature

PULSE SEQUENCE

Relax. delay 1.500 sec
Pulse 45.0 degrees
Acq. time 1.892 sec
Width 8000.0 Hz

16 repetitions

0BSERVE H1, 499.8697208 MHz

DATA PROCESSING
Line broadening 0.1 Hz
FT size 131072

5, acetone-dg

8.008
7.976
7.974
7.960
7.959
7.958
7.493
7.426
7.423
7.411
7.408
7.398
7.394
7.382
7.379
7.366
7.363
7.276
7.274
7.261
7.259
7.246
7.244
2.837
2.803
2.059
2.054
2.050
2.046
2.041
1.066
1.065
1.064
1.063
1.054
1.043
1.042
1.041
1.039
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Univ of Minnesota, VI-500

Pulse Sequence: s2pul

User: skabev

Date: Apr. 1, 2013
Solvent: acetone
File: EB3-56-cc

Starting Time: 10:12:52
Completion Time: 10:13:51
Total acq. time 1 minute

UNITYplus-500 “field"
Ambient temperature

PULSE SEQUENCE

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acq. time 1.892 sec

Width 8000.0 Hz

16 repetitions

OBSERVE H1, 499.8697208 MHz
DATA PROCESSING

Line broadening 0.1 Hz

FT size 131072
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NH llliil
H
N
(3
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8.008
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EB2-88 M
©
University of Minnesota-
Department of Chemistrys
VAC-300 o~

Pulse Sequence: s2Zpul r/:ff

User: skabev

Date: May. 30, 2012
Solvent: acetone

File: 120530v3_1703
Starting Time: 15:30:37
Completion Time: 15:55:17
Total acq. time 24 minutes

UNITYplus=-500 "field"
Ambient temperature

PULSE SEQUENCE

Relax. delay 5.000 sec
Pulse 70.0 degrees
Acg. time 0.800 sec
Width 17361.1 Hz

192 repetitions
0BSERVE C13, 75.4236203 MHz
DECOUPLE H1, 299.95647%4 MHz
Power 40 dB

on during acquisition
off during delay
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.5 Hz
FT size 65536

177.092
141.204
135.591
131.124
130.520
129.627
126.178
125.427

28.185

=

NH
5, acetone-dg

(o)

r N » n " o bl ik
it Ly e ! A i b » a
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EB2-88

University of Minnesota
Department of Chemistry
VAC-300

141.204
137.0838
135.591
131.124
130.520
129.627
126.178
125.427

Pulse Sequence: s2pul

User: skabev

Date: May. 30, 2012
Solvent: acetone

File: 120530v3_1703
Starting Time: 15:30:37
Completion Time: 15:55:17
Total acq. time 24 minutes

UNITYplus-500 “field"
Ambient temperature

PULSE SEQUENCE

Relax. delay 5.000 sec

Pulse 70.0 degrees

Acq. time 0.800 sec

Width 17361.1 Hz

192 repetitions

OBSERVE C13, 75.4236203 MHz
DECOUPLE H1, 299.9564754 MHz
Power 40 dB

on during acquisition

off during delay

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 65536

b4

5, acetone-dg

.
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Univ of Minnesota, VI-500

Pulse Sequence: s2pul

User: skabev

Date: Oct. 11, 2012
Solvent: acetone

File: EB2-187-cc2
Starting Time: 10:07:
Completion Time: 10:07:49
Total acq. time 1 minute

UNITYplus-500 "“field"
Ambient temperature

PULSE SEQUENCE

Relax. delay 1.500 sec

Pulse 45.0 degrees

Acq. time 1.892 sec

Width 8000.0 Hz

4 repetitions

OBSERVE H1, 499.8697206 MHz
DATA PROCESSING

Line broadening 0.1 Hz

FT size 131072

p-C¢H4NO,), acetone-dg

1-tris (Ar

9.383

7.985
7.968
7.591
7.570
7.499
7.484
7.462
7.448
7.434
7.350
7.336
7.321

W

&

2.059
2.054
2.050
2.046
2.041

Ve
=
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Univ of Minnesota, VI-500

Pulse Sequence: s2pul

User: skabev

Date: Oct. 11, 2012
Solvent: acetone
File: EB2-187-cc2

wnbﬂo_:m ._._sw" Snowunw 9 0w soesyessen

Completion Time: 10:07:4

Total acq. time 1 minute % wre MBTTTTTONN

UNITY nfield" ® 7@ 77777M77_77
plus-500 f

Ambient temperature ﬂ h/W/ﬁ \L L

PULSE SEQUENCE

Relax. delay 1.500 sec

Pulse 45.0 degrees

Acq. time 1.892 sec

Width 8000.0 Hz

4 repetitions

OBSERVE H1, 498.8697206 MHz
DATA PROCESSING

Line broadening 0.1 Hz

FT size 131072
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Pulse Sequence: s2pul

User: skabev
Date: Oct. 11, zo012
Solvent: acetone
File: 121011v3_7803

Starting Time: 21:37:49
Completion Time: 22:25:40
Total acg. time 47 minutes

UNITYplus-500 "field"
Ambient temperature

PULSE SEQUENCE

Relax. delay 0.100 sec
Pulse 70.0 degrees
Acq. time 0.800 sec
Width 17361.1 Hz

1024 repetitions
OBSERVE C13, 75.4236266 MHz
DECOUPLE H1, 299.9564754 MHz
Power 40 dB

on during acquisition
off during delay
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.5 Hz
FT size 65536

1-tris (Ar = p-C¢H4NO,), acetone-ds

|
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EB2-187

University of Minnesota
Department of Chemistry
VAC-300
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Pulse Sequence: s2pul

User: skabev

Date: Oct. 11, 2012

Solvent: acetone

146.943
144,927
140.593
139.897
136.420
132.044
129.192
125.012
124.464

File: 121011v3_7803

Starting Time: 21:37:49
Completion Time: 5:40
Total acq. time 47 minutes

UNITYplus-500 "field"
Ambient temperature

PULSE SEQUENCE

Relax. delay 0.100 sec
Pulse 70.0 degrees
Acq. time 0.800 sec
Width 17361.1 Hz

1024 repetitions
OBSERVE C13, 75.4236266 MHz
DECOUPLE H1, 289.9564754 MHz
Power 40 dB

on during acquisition
off during delay
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.5 Hz
FT size 65536

)

S
p-CsHsNO,), acetone-dg

1-tris (Ar
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Univ of Minnesota, VI-500

Pulse Sequence: s2pul

User: skabev

Date: Oct. 24, 2012
Solvent: acetone

File: EB2-195-acetone
Starting Time: 15:15:52
Completion Time: 15:16:14
Total acq. time 1 minute

UNITYplus-500 "field"
Ambient temperature

PULSE SEQUENCE

Relax. delay 1.500 sec
Pulse 45.0 degrees
Acq. time 1.892 sec
Width 8000.0 Hz

4 repetitions

9.254
531
7.420
7.418
7.350
335
322

74

7
2.046

8.053
8.034
7.605
7.588
7
7.516
7.491
7.452
7.436
2.894
2.059
2.054
2.050
2.041

~—9.358

///@W

OBSERVE H1, 499.8697206 MHz

DATA PROCESSING
Line broadening 0.1 Hz
FT size 131072

p-C¢H4NO,), acetone-dg
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Univ of Minnesota, VI-500

Pulse Sequence: s2pul

User: skabev

Date: Oct. 24, 2012
Solvent: acetone

File: EB2-195-acetone
Starting Time: 15:15:52
Completion Time: 15:16:14
Total acq. time 1 minute

UNITYplus-500 "field"
Ambient temperature

PULSE SEQUENCE

Relax. delay 1.500 sec

Pulse 45.0 degrees

Acq. time 1.892 sec

Width 8000.0 Hz

4 repetitions

OBSERVE H1, 499.8697206 MHz
DATA PROCESSING

Line broadening 0.1 Hz

FT size 131072

9.358
9.254
—8.053
—8.034
7.622
7.605
7.588
7.531
7.516
7.491
7.452
7.436
7.420
7.418
7.350
7.385
7.322

Y=
—
N

p-C¢HyNO,), acetone-dg

,ikr
HN
HN
1-bis (Ar
T\

I
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P S [E— S FE—
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S38



EB2-185 o

=
3
University of Minnesota:
Department of Chemistrys
VAC-300 ™~

181.848
147.098
140.389
139.954
136.462
132.072
130.597
130.239
129.979
129.705
129.269
129.002
125.033
124.162
31.030
30.778
30.518
30.258
30.005
28.745
29.492

\a
=

144.815

Pulse Segquence: sZpul

User: skabev

Date: Oct. 23, 2012
Solvent: acetone

File: 121023v3_6403
Starting Time: 21:
Completion Time: 22:
Total acq. time 47 minu

UNITYplus-500 “field"
Ambient temperature

PULSE SEQUENCE

Relax. delay 0.100 sec
Pulse 70.0 degrees
Acq. time 0.800 sec
Width 17361.1 Hz

1024 repetitions
OBSERVE C13, 75.4236288 MHz
DECOUPLE H1, 299.9564754 MHz
Power 40 dB

on during acquisition
off during delay
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.5 Hz
FT size 65536

® oo

1-bis (Ar = p-C¢H4NO,), acetone-d;
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EB2-195

University of Minnesota
Department of Chemistry
VAC-300

Pulse Sequence: s2pul

User: skabey

Date: Oct. 23, 2012
Solvent: acetone

File: 121023v3_6403
Starting Time: 21:56:19
Completion Time: 22:44:10
Total acq. time 47 minutes

UNITYplus-500 "field"
Ambient temperature

PULSE SEQUENCE

Relax. delay 0.100 sec

Pulse 70.0 degrees

Acq. time 0.800 sec

Width 17361.1 Hz

1024 repetitions
OBSERVE C13, 75.4236288 MHz
DECOUPLE H1, 299.9564754 MHz
Power 40 dB

on during acquisition

off during delay

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 65536

147.098

p-CcH4NO»), acetone-dg

1-bis (Ar

144.815

140.389
139.954

136.462

132.072

130.239
129.979

—_129.705

130.597

—

——128.268

\—129.002

-—125.033

124.162

S40



Univ of Minnesota, VI-500

Pulse Sequence: s2pul

User: skabev

Date: Jun. 5, 2012
Solvent: cdc13

File: EB2-91-cc
Starting Time: 19:33:50
Completion Time: 19:34:12
Total acq. time 1 minute

UNITYplus-500 "field"
Ambient temperature

PULSE SEQUENCE

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acq. time 1.892 sec

Width 8000.0 Hz

4 repetitions

OBSERVE H1, 499.8671250 MHz
DATA PROCESSING

Line broadening 0.1 Hz

FT size 131072
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AEHONODOWLWITM-EONWD O o o
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— Edand
0.78 1380
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Univ of Minnesota, VI-500

Pulse Sequence: s2pul

User: skabev

Date: Jun. 5, 2012
Solvent: cdcl13

File: EB2-91-cc

Starting Time: 19:33:50 o T o

Completion Time: 19:34:12 ~ fobomenTadonne

Total acq. time 1 minute . i it AR ¢ H
@ L N N

. See Bt
UNITYplus-500 "field"

>5u_ann temperature P/TAHMWMWWU%/_\;AM\_ \p
PULSE SEQUENCE

Relax. delay 1.500 sec

Pulse 45.0 degrees

Acq. time 1.892 sec

Width 8000.0 Hz

4 repetitions

OBSERVE H1, 499.8671250 MHz
DATA PROCESSING

Line broadening 0.1 Hz

FT size 131072

4-tris (Ar = 3,5-(CF3),CeHs), CDCl,

|||\|\\( ﬁr{

T T T T T T[T I T T TTTT]TT

L L L B L B B B L LR R R

R R R R N R R RN R RN R LR

9.6 9.4 9.2 9.0 8.8 8.6 8.4 8.2 8.0 7.8 7.6 7.4 7.2 ppm

0.78 1.78 3.80
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EB2-91

University of Minnesota
Department of Chemistry
VAC-300

Pulse Sequence: s2pul W/#\\;
User: skabev

Date: Jun. §, 2012
Solvent: CDC13

File: 120605v3_4303
Starting Time: 19:45:47
Completion Time: 21:57:15
Total acq. time 2.2 hours
UNITYplus-500 "“field"
Ambient temperature

PULSE SEQUENCE

Relax. delay 5.000 sec
Pulse 70.0 degrees

Acq. time 0.800 sec

Width 17361.1 Hz

1024 repetitions

OBSERVE C13, 75.4233358 MHz
DECOUPLE H1, 299.9549186 MHz
Power 40 dB

on during acgquisition

off during delay

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 65536

180.051
139.322
138.683
137.468
132.986
132.431
131.982
131.532
131.096
130.008
129.509
128.694
128.294
128.167
124.543
124.458
120.925
119.365
117.307

=

Q

a

@)
C 4
A

Iz hw
() 2 2
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T on
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\ E

w mm A+
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EB2-31

University of Minnesota
Department of Chemistry
VAC-300

Pulse Sequence: s2pul

User: skabev

Date: Jun. 5, 2012
Solvent: CDC13

File: 120605v3_4303
Starting Time: 19:45:47
Completion Time: 21:57:15
Total acq. time 2.2 hours

UNITYplus-500 "field"
Ambient temperature

PULSE SEQUENCE

Relax. delay 5.000 sec

Pulse 70.0 degrees

Acq. time 0.800 sec

Width 17361.1 Hz

1024 repetitions
0BSERVE C13, 75.4233358 MHz
DECOUPLE H1, 299.9549186 MHz
Power 40 dB

on during acquisition

off during delay

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.5 Hz

FT size 65536

[

<

/
I=z
o
0 I=z
2
S
<-Z
I
I
Z I
)z
\
<

139.322
138.683

4-tris (Ar = 3,5-(CF),CeHs), CDCl,

137.468
132.986

132.431
—131.982
—131.532
—131.096

~180.008
—129.508
—128.694
—128.294

—128.1867

—124.543

~—124.458

120.925

119.365

117.307
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EB2-91

University of Minnesota
Department of Chemistry
VAC-300

Pulse Sequence: s2pul

User: skabev
Sample: 43
Spin rate: 24

Date: Jun. 5, 2012
Solvent: CDC13

File: 4304

Starting Time: 21:57:17

Completion Time: 21:5
Total acqg. time 1 minut

GEMINI-300BB "vac300"
Ambient temperature

PULSE SEQUENCE

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acqg. time 0.646 sec

width 99009.9 Hz

32 repetitions

OBSERVE F19, 282.2383023 MHz
DATA PROCESSING

Line broadening 0.3 Hz

FT size 262144

150

4-tris (AI' = 3,5-(CF3)2C6H3), CDC13

100

-63.506

ppm
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Table S21. Computed B3LYP/6-31+G(d,p) geometry for the structure provided in figure 3. Its
electronic energy = -4517.031796 hartrees.

0.455629 -1.265082 3.045544
-0.941707 -1.227982 2.917632
-1.583710 0.017644 2.889201
-0.851127 1.214690 2.958252
0.547525 1.147682 3.043563
1.209886 -0.087986 3.090207
0.965049 -2.222723 3.081938
-2.664482 0.058436 2.801167
1.129437 2.064313 3.066546
-1.730810 -2.484898 2.783432
-1.392923 -3.479538 1.834582
-2.865804 -2.688384 3.585466
-2.184049 -4.628984 1.710522
-3.638695 -3.842248 3.474736
-3.127361 -1.929242 4.316563
-3.293035 -4.814380 2.532749
-1.925959 -5.368604 0.964360
-4.506125 -3.977808 4.113865
-3.893767 -5.712575 2.424016
-1.535821 2.539440 2.966780
-1.172138 3.491255 3.937272
-2.540958 2.888223 2.037602
-1.791363 4.736871 4.005921
-0.405904 3.228817 4.660557
-3.154893 4.145839 2.102831
-2.791339 5.062955 3.085072
-1.497394 5.446536 4.773874
-3.914176 4.394337 1.371307
-3.279614 6.032413 3.122822
-0.310865 -3.239687 0.943563
-0.186655 -2.263275 0.680371
2.945281 1.062294 1.057409
2.221726 0.534729 0.556501
-2.851532 2.000531 0.971260
-2.052552 1.628351 0.451327
3.185928 2.355909 0.694077
0.707571 -4.086483 0.584974
-4.088085 1.530555 0.618688
0 4.062082 3.443619 1.628250
0.861852 -5.663843 1.139348
0  -5487071 1.863046 1.493819
0 2.641254 2.650562 -0.544225
0 2.320165 1.861691 -1.102657
0  -3.995813 0.733923 -0.506450
0  -3.037384 0.622137 -0.856134
0 1.599362 -3.432356 -0.247699
0 1.424541 -2.424301 -0.356027
0
0
0
0
0

[eX e e NN e BN B o) W o) Wi e ) o) We) Sl Wl e W) o) Je ) Jle) We i el e Je) S e) Ne) o)

—_—
[o)NNe NNe)
o

BN

2.695537 -0.177283 3.162059
3.302875 -0.898299 4.205166
3.525192  0.407569 2.185305
4.687831 -1.019258 4.293925
2.668667 -1.351974 4.961287

— AN~ =g
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VR0 J OO JIXXOI—R P AP AP AN—R, PR RPANDNDNAANR, P AP AARP AN~ 0~ OO0~ 00— —=— O]

S oo oo OO

SO OO OO OO DO OO OO OO DD OO OO OO0 oo ocoocococo o

4.916569
5.498425
5.131778
5.533159
6.579099
-1.219329
0.948704

-0.008185 -0.030635 -1.498715

-0.550875
0.137265
0.957110
0.414526
2.726567
3.522772
3.097347
4.648194
3.243948
4.227427
2.504265
4.999212
5.259393
4.515830
2.540470
2.578940
2.344663
2.435135
2.745771
2.204992
2.305215
2.253699
2.476475
2.045900

-4.934066

-4.402113

-6.332645

-5.231051

-3.326490

-7.162443

-6.749264

-6.616373

-4.823485

-8.237123

-7.495014

-8.715450

-6.981917
2.112091
1.974721
2.136083
6.181875
6.475177
6.836854

0.272750
-0.427821
-1.573450

0.722780
-0.521214

0.752528
-0.663785

-1.160142
-1.790143
0.945923
1.593184
-3.864193
-2.839965
-5.208595
-3.140508
-1.803233
-5.508181
-6.000532
-4.481094
-2.356832
-6.538473
3.877674
3.846761
5.110004
5.009710
2.900809
6.276245
5.146024
6.222402
4.993510
7.227781
0.030140
-0.769125
0.067732
-1.500150
-0.812491
-0.667927
0.668652
-1.446273
-2.112283
-0.641252
-2.210000
-2.152641
-2.881952
7.451658
8.514939
7.368968
-4.806943
-5.999844
-3.874499

2.267385
3.320278
5.115795
1.497718
3.372820
-1.065793
-0.501373

-2.550618
-2.808750
-2.422171
-2.897931

-0.945186
-1.515296
-1.157824
-2.263935
-1.354069
-1.909386
-0.725805
-2.457457
-2.694058
-2.078248
-1.210741
-2.620946
-0.558271
-3.364905
-3.126489
-1.299754
0.520606
-2.695610
-4.446898
-0.807783

-1.256691
-2.299845
-1.075500
-3.132651
-2.444154
-1.913152
-0.280962
-2.936457
-3.927453
-1.780669
-3.808396
-3.607723
-4.713089
-3.469275
-2.854287
-4.703177
-3.241814
-3.390156
-3.724811
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