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Supporting Information Available: bond distances and angles (Table S2),
percentage compositions of orbitals (MO) in the HOMO-LUMO region (Table S5) of
optimized geometry of Ln(OTf); where Ln = La, Ce, Nd, Eu, Gd, Er, Yb and Lu.

La Ce Nd Eu Gd Er Yb Lu
(OT1); | (OTH); | (OTH)s* | (OTh)s* | (OTH); | (OTh); | (OTH); | (OTH)

Ln-02 2491 [2.464 2442 [2437 [2375 [2.344 2349 [2.290

(2.48)" (2.34)
Ln-03 2490 [2.463 2437 [2431 [2377 [2.341 [2.346 |2.292
Ln-020 2491 | 2464 [2447 [2444 [2377 [2.344 |2.346 |2.291
Ln-019 2490 |2.464 [2442 [2429 [2374 [2.344 [2.348 |2.290
Ln-O12 2490 |2.466 [2.443 2432 [2377 [2342 [2.346 |2.292
Ln-O11 2491 [2.464 [2441 [2440 [2375 [2.344 [2.349 |2.291
S1-02 1514 [1.514 [ 1515 [1.511 | 1.516 |[1.515 [ 1.513 | 1.518
S1-03 1514 [1.515 [1.515 |1.512 [ 1.515 | 1.515 [ 1.514 | 1.518
S17-020 1514 [ 1.515 [ 1.514 [1.510 [1.515 [1.515 [1.513 | 1.518
S17-019 1514 [1.515 [ 1515 [1.513 [ 1516 |1.515 [ 1.513 | 1.517
$9-012 1514 [1.514 [ 1514 [1.512 [1.515 [1.515 [ 1.513 | 1.518
$9-0O11 1514 |1.514 [1.515 |1.511 | 1516 |1.515 [ 1.513 [ 1.517
S1-04 1440 [1.440 [1.440 [1442 [1.440 |[1.441 |1.442 |1.439
S17-018 1441 [1.440 [1.440 |1.442 [1.440 |1.441 |1.442 [1.439
$9-010 1440 [1.440 [1.440 [1.442 [1.440 |[1.441 |1.442 |1.439
S-Ln 3.092 [3.065 |[3.040 [3.030 [2.972 [2.936 |2.938 |2.883

S1(17,9)-C5(21,13) | 1.887 | 1.888 | 1.888 1.888 1.888 | 1.889 | 1.889 | 1.889

03-Ln-02 57.9 58.6 59.3 59.3 60.8 61.6 61.5 63.1
O11-Ln-0O12 57.9 58.5 59.1 59.2 60.8 61.6 61.5 63.1
019-Ln-020 57.9 58.6 59.1 59.2 60.8 61.6 61.5 63.1
03-S1-02 105.7 | 105.5 | 105.6 105.6 104.9 11048 [1049 |104.3
0O11-S9-012 105.7 | 105.5 | 105.5 105.5 1049 | 104.8 | 104.9 | 104.3
019-S17-020 105.7 | 105.5 | 105.5 105.6 104.9 |1104.8 | 1049 |104.3
Ln-03-S1-02 0.6 0.8 0.3 0.8 0.2 -0.6 -1.3 -0.5
Ln-O11-S9-012 -0.6 -1.0 -0.0 0.0 -0.2 0.8 -1.3 0.5
Ln-O19-S17-020 | -0.7 -0.3 0.6 1.1 -0.2 0.8 1.2 0.5

*: geometry in conformer

= EXAFS data”

Table S2: Main Geometry Parameters of Ln(OTf)s.
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La(Cl04)3 -constrain

16

Cl -2.56586625 2.20204883 1.45910782
0 -3.14616837 1.81425359 2.72454716

0 -1.99222915 3.60213688 1.37118194

O -1.39612164 1.35033508 0.98111161

(6] -3.51015277 2.17151296 0.26343800

Ccl -0.38784156 5.38947451 -1.28798413
(6] 0.18223346 6.70783943 -1.44766734

(6] 0.24538219 4 .52354615 -0.20568489

(6] -1.86677102 5.35020547 -0.92262291

(0] -0.33734389 4.47282374 -2.49391158

La -1.47590012 2.90237047 -0.95027715
Cl -1.46727335 1.11285696 -3.01936579
(0] -1.45368183 0.18095744 -4.12387875

(0] -2.09738633 0.63191385 -1.72759473

(6] -0.10126489 1.59386188 -2.54515151

(6] -2.21216643 2.41891475 -3.26752195

La(Cl04)3 -no-constrain

16

Cl -2.65766775 2.37215875 1.92334802
(0] -3.29030938 1.11269226 2.28964384

(0] -2.61763250 3.36933758 2.98386298

(6] -1.21605122 2.10662187 1.38924898

(6] -3.35295671 2.96814209 0.66021190

Cl -0.15884253 5.68691741 -1.62298054
(6] -0.09150640 6.77569833 -0.65833238

(6] 0.50153532 4.40616021 -1.02498912

(6] -1.63797016 5.22232215 -1.79714049

(6] 0.42385011 5.98373622 -2.92410447

La -1.46596904 2.89984142 -0.94639024
Cl -1.58280937 0.64098450 -3.14145377
(0] -1.06568738 0.83106123 -4.48943346

(6] -2.15797398 -0.67202033 -2.88500669

(6] -0.46503111 0.94458554 -2.09624138

(6] -2.62748046 1.75183250 -2.81183799

Lu (OTF3) -constrain

25

S -2.40108079 2.25059557 1.24809783

C -3.13678636 1.69426100 2.90866687

F -2.17839474 1.74819096 3.84117960

F -3.59133797 0.44221869 2.78690919

F -4.13956440 2.51966379 3.23132654

(6] -1.85971497 3.62709218 1.24312359

(0] -1.26361788 1.38370163 0.82892607

(0] -3.41556953 2.22820404 0.15630443

S -0.47736865 5.14330163 -1.25119056

C 0.26557619 6.88306522 -1.42231407

F 0.14659089 7.52470625 -0.25472842

F -0.39906153 7.54076147 -2.37974112

F 1.55664257 6.76689085 -1.75505460

(6] 0.22834481 4.34065551 -0.21268729

(6] -1.92131147 5.19122626 -0.88495038
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0 -0.41856701 4.32179180 -2.47998734
Lu -1.46207800 2.89750168 -0.94438242
S -1.49878006 1.29670386 -2.82633133
c -1.49558522 0.11204329 -4.31069639
F -0.80394448 -0.98527569 -3.98156279
F -0.92281343 0.72222896 -5.35419153
F -2.76072406 -0.21196874 -4.60354148
0 -2.10539262 0.74401856 -1.59573235
0 -0.11707883 1.69451768 -2.43414976
0 -2.26629564 2.54161804 -3.11283367

Lu (OTF3) -no-constain-conformerl

25

S -2.23343806 3.20864802 1.81814359
C -3.03414207 1.67673675 2.58066175
F -2.29107322 1.26005608 3.61564697
F -3.10983000 0.69540697 1.65756878
F -4.26745960 1.98816721 3.00381707
(6] -2.18919587 4.21010679 2.85098765
(6] -0.91611690 2.69986523 1.26231607
(6] -3.07400910 3.49130010 0.58674745
S -0.18048154 5.09312027 -2.33161462
C 0.12090996 6.62411279 -1.26625638
F -0.34041568 6.40655334 -0.01691167
F -0.52319158 7.66926495 -1.80453953
F 1.43643375 6.87732390 -1.21865540
(6] 0.47198785 3.96599854 -1.55278853
(6] -1.66875749 4.83252894 -2.18957852
(6] 0.33109465 5.39302198 -3.64302402
Lu -1.47480458 2.91389062 -0.95105958
S -2.02126992 0.44475774 -2.34210586
C -1.43486451 0.40701810 -4.13764495
F -0.54734090 -0.58588106 -4.29055029
F -0.85231761 1.58307118 -4.45107584
F -2.48803221 0.20193263 -4.94133944
(6] -2.63168717 -0.83203395 -2.07904963
(6] -0.77787306 0.81522317 -1.55454974
(6] -2.89545622 1.68243117 -2.26388158
Lu (OTF3) -no-constrain-conformer?2

25

C 1.14259146 1.42121948 -0.13935188
S 2.20259562 -0.04851830 0.39846099
(6] 3.31082341 0.58483278 1.21941092
Lu 4.98937338 0.19880420 -0.29434090
(0] 5.09031734 1.82250711 -1.91915880
S 5.97092059 2.77620755 -1.13516904
(0] 5.57460977 4 .15777435 -1.05722712
C 7.62118607 2.73710495 -2.05541458
F 8.53899951 3.40930482 -1.34592849
F 7.46567365 3.31161813 -3.25621792
F 8.02524986 1.46170737 -2.21856336
(6] 6.05240668 -1.34475404 1.03767903
S 6.68855128 -2.12668041 -0.09570009
(6] 6.56720092 -3.56066347 -0.08384597
(6] 6.25797804 -1.38714940 -1.35095421
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.56585634 1.96508049 0.94176827
.19865380 0.99737849 -0.99138034
.91565932 2.34264910 -0.74727369
.32100362 -0.98063189 1.05051849
.89074618 -0.49588755 -0.87997986
.25403986 2.04544828 0.16652307
.53210160 -1.73820157 0.05673975
.17693376 -2.22897607 -1.01157869
.71610434 -0.40388659 0.11767378

.00932957 -2.30411984 1.17372765
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