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Table S1. Crystallographic data for H,L, NaHL-i-PrOH, [Ln(HL),(NO3)]-i-PrOH.
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H,L NaHL iPrOH  [Tb(HL),(NO3)]. [Eu(HL);(NOy)]-
i-PrOH i-PrOH
Cii HigNsOg P, Ci4HpNaNsOgP;  CpsHysN11O0Ps T CosHayN; O5P4E
411.25 493.33 1101.51 1093.54
293 294 110 294
Monoclinic
P21/C P 2]/1]

8.9985(2) 13.740(2) 13.134(2) 13.3844(6)
11.8275(3) 17.912(3) 17.152(2) 17.2947(6)
17.5639(3) 9.9299(15) 19.453(3) 19.5123(8)
90.00 90.00 90.00 90.00
103.400(2) 108.507(16) 107.506(19) 106.525(5)
90.00 90.00 90.00 90.00
1818.43(7) 2317.5(6) 4179.6(12) 43302(3)
4 4 4 4
1.502 1.414 1.751 1.677
0.290 0.260 1.935 1.683
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30070/5285 20367/5320 33047/7353 25701/8470
3911 2506 4081 5974
0.0291 0.1295 0.1810 0.0733
1.070 1.027 0.983 1.032
R; =0.0498, R, =0.0964, R, =0.0790, R, =0.0591,
wR, =0.1299 wR, =0.1778 wR, =0.1685 wR, =0.1412
R, =0.0710, R;=0.2012, R, =0.1448, R, =0.0862,
wR, =0.1378 wR, =0.2181 wR, =0.2068 wR, =0.1621
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Table S2. Selected bond lengths (A) and angles (°) for H,L, NaHL--PrOH,
[Tb(HL),NO;]-i-PrOH and [Eu(HL),NOj3]-i-PrOH (Symmetry codes: (i) -x+1, -y+1, -z+1; (ii)

x, -y+3/2, z+1/2,

H,L
PI__OIA 1.5836 (10) P2—06 1.5623 (16)
P1—02A 1.5736 (10) P2 07 1.5453 (14)
Pl_0O3 1.4555 (14) P2—08 1.4580 (15)
Pl NI 1.6264 (18) P2 N5 1.6544 (16)
Pl_OIB 1.5760 (10) 04—C3 1.203 (2)
Pl_O2B 1.5824 (10) 05—C9 1.226 (2)
NaHL-i-PrOH

Pl-Ol 1.584 (5) Nal—03 2.374 (4)
Pl—02 1.552 (5) Nal—03 2.300 (4)
P1—03 1.457 (4) Nal—04 2.399 (3)
Pl—NI 1.597 (4) Nal—O5" 2.345 (4)
P2—06 1.547 (5) Nal—O8 2.265 (4)
P2—07 1.549 (5) 04—C3 1.241 (5)
P2—08 1.451 (4) 05—C9 1.227 (6)
P2 N5 1.643 (4)
03—Nal—03 83.00 (14) 08 Nal—03 137.90 (16)
03— Nal—04 79.16 (13) 08 Nal—03 103.28 (14)
03—Nal—O5 102.35 (15) 08— Nal—04 88.63 (13)
051 _Nal—03 123.73 (16) 08 Nal—O51 95.97 (15)
051_Nal—04 89.54 (14)

[Tb(HL),NOs]-i-PrOH
Tbl—O3 2.307 (7) P2—08 1.470 (8)
Tbl—O4 2.366 (8) P2 N5 1.642 (9)
Tb1—O8 2.335 (7) P3—09 1.567 (10)
Tbl—Ol1 2.298 (6) P3—010 1.565 (10)
Tbl—O12 2.384 (7) P3—Ol1 1.475 (8)
Tbl—O14 2.331 (8) P3—N6 1.618 (11)
Tbl—O17 2.504 (8) P4 Ol4 1.470 (8)
Tbl—O019 2.476 (8) P4 015 1.540 (9)
Pl Ol 1.602 (8) P4 016 1.584 (8)
Pl—O2 1.582 (7) P4_N10 1.632 (9)
Pl—03 1.494 (9) 04—C3 1.254 (12)
Pl NI 1.595 (9) 05—C9 1213 (11)
P2 06 1.562 (8) 012—Cl4 1.256 (13)
P2—07 1.537 (8) 013—C20 1217 (14)

[Eu(HL),NO;]-i-PrOH
Eul—O03 2.328 (4) P2—08 1.458 (5)
Eul—04 2.362 (4) P2 NI 1.636 (6)
Eul—O8 2372 (4) P3—09 1.574 (7)
Eul—Ol1 2332 (5) P3—010 1.538 (6)
Eul— 012 2412 (4) P3—Ol1 1.486 (5)
Eul—016 2.370 (5) P3—N6 1.599 (7)
Eul— 017 2.525 (5) P4 Ol4 1.540 (6)
Eul—019 2.513 (5) P4 015 1.480 (7)
Pl Ol 1.574 (5) P4_016 1.472 (5)
Pl—O2 1.571 (5) P4_N10 1.614 (6)
P1—03 1.489 (5) 04—C3 1.278 (7)
P1—N5 1.590 (6) 05—C9 1.228 (7)
P2—06 1.577 (6) 012—Cl4 1.264 (8)
P2—07 1.511 (6) 013—C20 1.208 (9)




Table S3. Hydrogen-bond geometry (4, °) for H,L, NaHL+i-PrOH, [Tb(HL),NOj3]+i-PrOH and
[Eu(HL),NO;]i-PrOH . Symmetry codes: (i) x, -y+1/2, z-1/2; (ii) x+1, -y+1/2, z+1/2, (iii) -x+2,
y+1, -z+1; (iv) x, -y+3/2, z-1/2,(vi) -x+3/2, y+1/2, -z+3/2; (vii) -x+1, -p+1, -z+1.

D—H A [HA,A DA, A [D—H- A, deg
H,L
NI1—H]1-08 2.12 (3) 2.810 (2) 160 (3)
N2—H2---08 2.39 (3) 3.038 (2) 142 (3)
N4—H4---Q3il 2.08 (3) 2.859 (2) 160 (3)
N5—H5---N3 2.06 (3) 2.685 (2) 136 (2)
N5-H5...04 2.43(3) 3.135(2) 150(2)
NaHL--PrOH
N2—H2: - Qi 2.04 2.885 (5) 167
N4—H4--- 04 2.00 2.857 (5) 171
N5—H5---N3 2.05 2.663 (5) 128
N5-H5...04 2.44 3.242(4) 157
09—H9-*N1 2.02 2.834 (5) 175
D—H--A H--A,A D---A, A D—H:--A, deg
[Th(HL),NO;]+i-PrOH
N2—H2---05Vi 1.91 2.765 (11) 164
N5—H5---N3 1.90 2.601 (12) 135
N5-H5...04 2.31 3.04(1) 141
N9—H9:---020Vii 2.06 2.891 (13) 156
N10—H10---N8 1.92 2.581 (13) 131
N10-H10...012 2.33 3.06(1) 140
020—H?20---N6 2.01 2.826 (13) 163
[Eu(HL),NO;]+i-PrOH

N1—HI1---N3 1.93 2.602 (7) 134
N1-H1...04 2.34 3.067(6) 143
N4—H4---05Vi 1.94 2.788 (7) 166
N9—H9:--020Vi 2.05 2.872 (8) 161
N10—H10---N8 1.93 2.607 (8) 135
N10-H10...012 2.33 3.070(7) 144
020—H20---N6 2.04 2.808 (9) 157

Table S4. Criteria for coordination polyhedron determination .

Angle (°)
Polyhedron form 51 &1 S & e o
Hoard’s dodecahedron, Doy 29.5 29.5 29.5 29.5 0 90
Bicapped trigonal prism, C,, 0 21.7 48.2 48.2 16.1 -
Square antiprism, Dag 0 0 52.5 525 24.7 793
[Tb(HL),NO3]-i-PrOH 1296 19.15 4211 4466 102 87.75

[Eu(HL),NO;]-i-PrOH 11.95 20.15 41.15 4375 11.2  87.55



Table S5. Determining the type of polyhedron using the SHAPE program*

NaHL-i-PrOH [Tb(HL),NO;]-i-PrOH [Eu(HL),NO;]-i-PrOH
PP-5 27.725 | OP-8 29.268 OP-8 29.310
vOC-5 4.464 HPY-8 22.079 HPY-8 21.269
TBPY-5 |2.944 HBPY-8 13.319 HBPY-8 13.278
SPY-5 3.162 CU-8 9.669 CU-8 10.110
JTBPY-5 | 5.538 SAPR-8 2.087 SAPR-8 2.229

TDD-8 2.226 TDD-8 2.191
JGBF-8 11.065 JGBF-8 11.549
JETBPY-8 | 27.479 JETBPY-8 | 27.329
JBTPR-8 |2.584 JBTPR-8 2.649
BTPR-8 2.253 BTPR-8 2.190
JSD-8 3.145 JSD-8 3.240
TT-8 10.493 TT-8 10.880
ETBPY-8 |22.115 ETBPY-8 22.236

*SHAPE v2.1. Continuous Shape Measures calculation, (¢) 2013 Electronic Structure
Group, Universitat de Barcelona. Contact: llunell@ub.edu

PP-5 Ds, Pentagon

vOC-5 C4, Vacant octahedron

TBPY-5 Dj,  Trigonal bipyramid

SPY-5 C4y Spherical square pyramid
JTBPY-5 Ds, Johnson trigonal bipyramid J12

OP-8 Dgy  Octagon

HPY-8 C;, Heptagonal pyramid
HBPY-8 D¢, Hexagonal bipyramid
CU-8 Op Cube

SAPR-8 D4y Square antiprism

TDD-8 D,q¢ Triangular dodecahedron
JGBF-8 D,4 Johnson gyrobifastigium J26

JETBPY-8  Dj, Johnson elongated triangular bipyramid J14
JBTPR-8 C,, Biaugmented trigonal prism J50

BTPR-8 C,, Biaugmented trigonal prism
JSD-8 D¢ Snub diphenoid J84
TT-8 T4 Triakis tetrahedron

ETBPY-8 D;, Elongated trigonal bipyramid
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Fig. S1. ESI-MS spectra of H,L system in methanol/water (1:1) solution.
[Eu[(HDIAP) ,]%]*
[(H,DiAP)+H*]*
] / [(H,DiAP) N}
\‘i” [EU[(HDIAP) ,]>(H,DiAP)]*
1 [Eu(HDIAP)+CI*
[Eu,[(DiAP) ,]+CI]*

° 1L ﬂ . ".LNL "L ml " mMINn JILJL "lmlm da 1156]? . pbb s MJL i .




s.
x10 ¢

979.06
845.14

[(H,DIAP)+HT?, , .o [Tb[(HDIAP) ,]2]*

\ [(H,DiAP),+Na*]* /

05 o

[Tb[(HDIAP) ,]*(H,DiAP)]*

1390.13
[Tb(HDIAP)+CH*

"M m 1037.02 1256.21
i (TN ’L b . ’Mn lﬂi L

603.96
LRI nu.ﬂ. Lnll,._n_dn’L“
T ?

T T
400 600 800 000 1200 1400 miz

Fig. S2.ESI-MS spectra of the Eu(Ill)-H,Land Tb(IIl)- H,L systems(pH 3) in methanol/water
(1:1)solution.
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Fig. S3. Species distribution profiles for H,DiAP. I =0.1 M (NaClO4), MeOH/H,0 80:20 w/w, T

=(25.0£0.2)C.

i M.A. Porai-Koshits, L.A. Aslanov. Some aspects of the stereochemistry of eight-coordinate
complexes. J. Struct. Chem., 1972, 13, 244.



