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Fig. S1. MEP maps of other positions of TA-TtR;. Color ranges are: red, greater than
0.02; yellow, between 0.02 and 0; green, between -0.02 and 0; blue, less than -0.02. All

are in a.u.

é@\%

TA-CH,--NCLi

% V ®o%

TA-CF;---NCL1
i

TA-SiH,--NCLi1

\

TA-SiF;--NCLi

0.095
-0.050

0.052 0.078

0.034
TA-SiF,

grien

TA-CH;-*NCNa

M‘h .‘ ..

TA-CF,--NCNa

e

TA-SiH;-*NCNa

TA-SiF;-NCNa
Fig. S2 NCI diagram of binary complex. Blue, green, and red areas represent strong
attraction, weak attraction, and strong repulsion interactions, respectively



Table S1 Charge transfer (CT, ¢) and second-order perturbation energies (E®, kcal/mol)

in the binary complexes

CT type E,® type E,®
TA-CH;5NCLi  0.0032 LPy—06* N 1.48 LPN—06*cn 0.17
TA-CHj3--NCNa  0.0037 LPN—0*\c 1.69 LPy—06*ch 0.19
TA-CF;---NCLi 0.0026 LPN—0*\c 0.15 a a
TA-CF5;*NCNa  0.0030 LPNy—06*N.c 0.16 a a

TA-SiH;*NCLi  0.1229 LPN—0*Nsi 38.74 LPNy—0%*sin 32.33b
TA-SiH;*NCNa  0.1486 LPN—0*Nsi 47.15 LPNy—0*sin 39.63b

TA-SiF;---NCLi 0.1737 c c c c

TA-SiF;--NCNa  0.1884 c c C c

TA- 0.1936 c c c v
GeF3-"NCNa

Note: (a) No presence due to the weak interaction, (b) Data are the sum of three
LPNy—o0*g;.y orbital interactions, and (c) No obtained since NBO deems the Tt*N bond
to be a single unit.

Table S2 Value of V. on the o-hole of the N-Tt bond for BX;-*TA-TtR; and its
change (AV ) relative to the monomer, all in a.u.

V inax A\/max
3-BH;'TA-CH; 0.067 0.017
4-BH;--TA-CH; 0.067 0.017
3-BF;--TA-CH; 0.073 0.023
4-BF;--TA-CH; 0.073 0.023
3-BH;'TA-CF; 0.072 0.018
4-BH;--TA-CF; 0.072 0.018
3-BF;5--TA-CF; 0.077 0.023
4-BF;5--TA-CF; 0.077 0.023
3-BH;---TA-SiH; 0.106 0.020
4-BH;--TA-SiH; 0.106 0.020
3-BF;--TA-SiH; 0.113 0.027
4-BF;--TA-SiH; 0.112 0.026
3-BH;"TA-SiF; 0.132 0.022
4-BH;---TA-SiF; 0.132 0.022
3-BF;--TA-SiF; 0.139 0.029

4-BF;--TA-SiF; 0.139 0.029




Table S3. Electron densities (p), Laplacians (V?p), and energy densities (H) at the
Tt---N and N-Tt BCPs in the ternary systems, all in a.u.

Tt-"N N-Tt
p V2p H p V2p H
3-BH;-TA-CH;*NCNa  0.0114 0.0551 0.0026  0.2502 -0.2343 -0.3693
4-BH;-'TA-CH3NCNa  0.0101 0.0484 0.0025 0.2461 -0.2512 -0.3608
3-BF;-"TA-CH;*NCNa  0.0118 0.0575 0.0027 0.2480 -0.2011 -0.3651
4-BF;--TA-CH;*NCNa  0.0104 0.0498 0.0025 0.2441 -0.2201 -0.3569
3-BH;-TA-CF5;-*NCNa  0.0325 0.1805 0.0035 0.2864 -1.1265 -0.3990
4-BH;-TA-CF5NCNa  0.0060 0.0321 0.0016 0.2864 -1.1248 -0.3981
3-BF;"TA-CF5;*NCNa  0.0063 0.0342 0.0017 0.2820 -1.1003 -0.3914
4-BF;-TA-CF;NCNa  0.0064 0.0339 0.0017 0.2823 -1.1015 -0.3927
3-BHj3-TA-SiH;-NCNa  0.0523  0.2433 -0.0102 0.0804 0.3801 -0.0261
4-BH;--TA-SiH;-NCNa  0.0523  0.2437 -0.0102 0.0804 0.3795 -0.0262
3-BF5-TA-SiH;-NCNa  0.0552  0.2639 -0.0110 0.0769 0.3612 -0.0240
4-BF;---TA-SiH;-*NCNa  0.0550 0.2625 -0.0109 0.0773  0.3631 -0.0242
3-BH;---TA-SiF;-NCNa  0.0768  0.3898 -0.0226 0.0989 0.4472 -0.0422
4-BH;--TA-SiF5-NCNa  0.0803  0.4187 -0.0240 0.1032 0.4794 -0.0447
3-BF5-TA-SiF;~NCNa  0.0787 0.4002 -0.0236 0.0960 0.4337 -0.0399
4-BF;---TA-SiF5--NCNa  0.0785 0.3995 -0.0235 0.0963  0.4348 -0.0401

Table S4. Charge transfer (CT, e) in the triad and its change (ACT,

e) relative to the

dyad
CT ACT
3-BH;~TA-CH;3-"NCNa 0.0056 0.0019
4-BH;-"TA-CH;-NCNa 0.0049 0.0012
3-BF;--"TA-CH;NCNa 0.0061 0.0024
4-BF;-TA-CH;--NCNa 0.0053 0.0016
3-BH;~"TA-CF;NCNa 0.0031 0.0001
4-BH;-"TA-CF;3---NCNa 0.0027 -0.0003
3-BF;3--"TA-CF;-NCNa 0.0029 -0.0001
4-BF;--TA-CF;3--NCNa 0.0026 -0.0004
3-BH;---TA-SiH;--"NCNa 0.1771 0.0285
4-BH;-"TA-SiH;*NCNa 0.1769 0.0283
3-BF;--"TA-SiH;-"NCNa 0.1863 0.0377
4-BF;---TA-SiH;--"NCNa 0.1853 0.0367
3-BH; - TA-SiF;-"NCNa 0.2022 0.0138
4-BH3-"TA-SiF;:-NCNa 0.2056 0.0172
3-BF;3--"TA-SiF;NCNa 0.2070 0.0186
4-BF;-TA-SiF;---NCNa 0.2064 0.0180




Table S5. Second-order perturbation energies (E®), kcal/mol) in the ternary complexes
type E,® type E,?
3-BH;--"TA-CH;--"NCNa LPy—06*\c 2.66 LPy—0c*ch 0.37
4-BH;-*“TA-CHj-*“NCNa LPy—06*\c 2.19 LPy—06*ch 0.24
3-BF;---“TA-CHj;-"NCNa LPy—06*\c 2.85 LPy—0c*ch 0.37
4-BF;---TA-CHj-*NCNa LPy—06*\c 2.35 LPy—0c*cn 0.26
3-BH;--"TA-CF;--"NCNa LPy—06*\c 0.23 a a

4-BH;+~TA-CF;~NCNa  LPy—o*ye  0.25 a

3-BF;~TA-CF;+NCNa  LPy—oc*yc  0.28 a a

4-BF;+TA-CF;+NCNa  LPy—oc*ye  0.29 a a
3-BH;~TA-

SiH;-NCNa b b b b

4-BH;TA-

SiH;-NCNa b b b b
3-BF;+TA-SiH;+NCNa b b b b
4-BF;TA-SiH;-NCNa b b b b
3-BH;TA-SiF;+NCNa b b b b
4-BH;TA-SiF;-NCNa b b b b
3-BF;+TA-SiF;~NCNa b b b b

4-BF5--"TA-SiF3--“NCNa b b b b
Note: (a) No presence due to the weak interaction, (b) No obtained since NBO deems
the Tt-N bond to be a single unit.

Table S6. Electrostatic (E®'), exchange (E®*), repulsion (E™P), polarization (EP°!), and
dispersion energies (E%P) as well as the total interaction energy (Ei) in the binary
complexes with Tt---N distance of 3 A, all in kcal/mol

Fele FEex Erep Epol Edisp Etotal
TA-CH;--NCLi -7.21 -5.38 8.96 -1.31 -1.80 -6.73
TA-CHj*NCNa -8.38 -6.43 10.74 -1.66 -1.85 -7.58
TA-CF;--NCLi1 -6.55 -8.67 15.51 -1.27 -2.46 -3.43
TA-CF5--NCNa -7.22 -9.13 16.34 -1.49 -2.51 -4.01
TA-SiH;NCL1  -11.03 -8.28 13.80 -3.18 -2.41 -11.10
TA-SiH;*NCNa  -12.23 -8.59 14.26 -3.60 -2.30 -12.45
TA-SiF;---NCLi -12.54 -7.82 13.99 -2.83 -1.73 -10.95
TA-SiF;-*NCNa  -13.92 -8.05 14.38 -3.20 -1.57 -12.37

TA-GeF5;NCNa  -15.66 -7.90 14.17 -4.02 -1.30 -14.71




Table S7. Electrostatic (E®'), exchange (E®), repulsion (E™P), polarization (EP°!), and
dispersion energies (E4P) as well as the total interaction energy (Ew) of TA-
SiF;--*NCNa at different Si---N distances, all in kcal/mol

Rgi.n/A Eele Eex Erep Epol Edisp Erotal
2.0 -81.43 -77.23 15842  -49.86 -0.83 -50.93
2.2 -56.65 -50.50 99.87 -29.85 -1.97 -39.10
2.4 -39.43 -33.04 63.35 -16.91 -2.36 -28.39
2.6 2749 2131 39.80 -9.38 -2.25 -20.64
2.8 -19.35 -13.35 24.34 -5.33 -1.93 -15.61
3.0 -13.92 -8.05 14.38 -3.20 -1.57 -12.37

Table S8. The mean of the three angles N-Tt-R (a, deg) and length of N-Tt bond (R, A)
in the equilibrium complex (1) and complex with Tt---N distance of 3 A (2)

o (05) R, R,
TA-SiH;---NCLi 96.5 103.7 1.874 1.821
TA-SiH;-*NCNa 95.0 103.4 1.890 1.824
TA-SiF5---NCLi 94.0 103.4 1.832 1.771
TA-SiF5-*NCNa 93.2 104.4 1.841 1.773

TA-GeF;"NCNa 93.5 103.8 1.899 1.848
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0.86424300

-0.50070300

-0.08351300

-1.84272100

-0.08860100

-0.16707000

-0.25752400

-0.40651900

1.27690800
0.29107000
-0.89799900
-0.59653300

0.00007200
-0.00009500
-0.00011500
0.00007600
0.00020300
0.00012500
-0.00030300
0.00013100
0.88530800
-0.88648800
0.00004000
1.14731100
0.00041300
-1.14765100
-0.00001400
-0.00017800
0.00020800

-0.00250500
-0.00184000
0.00137300
0.00277300
0.00030200
-0.00485600
-0.00443200
-0.00236500
-0.89373400
0.88108900
0.00116300
-1.14762900
-0.00234700
1.15384100
-0.00791100
-0.00200500
0.00636600

-0.00460700
-0.00045700

0.00205600
-0.00078900



ZOzZIIDTZTwmTMTH™TOM@IZ

-3.57816000
-2.15248700
0.00455000
0.30154300
0.46355800
0.46011300
-4.50897900
-5.12866300
-3.91764300
-5.13208300
3.11730200
4.18540000
6.20542600

4-BH;TA-CF;+NCNa

ZOQzITonITwmmTmAOQOIDnZ2Z22Z2ZAO

2.39351300
1.46047600
2.04550100
3.33539400
3.55919000
2.22809000
-0.00120200
-0.26611900
-0.45424100
-0.48988900
5.02176600
4.75633300
5.56972200
5.53363900
-3.10253500
-4.27829600
-6.55224100

3-BF;-TA-CF;-*“NCNa

MmO ITZZ2ZZAO

1.17792400
0.42964600
1.21030800
2.42316400
2.45197900
0.78751700
-1.03552400
-1.52786700
-1.38539500

0.72343700
2.32708300
0.37431900
1.66091900
-0.21943600
-0.21173300
-1.71116700
-1.48361300
-2.75708100
-1.47774700
0.61822200
0.11165200
-0.96956500

0.80084900
-0.16258600
-1.36797000
-1.14978900

0.18139400

1.86144900

-0.03896100

1.25428500
-0.62119200
-0.61542200

0.87274300

2.05295200

0.49007700

0.49544100

0.34214300

0.23382000
-0.02720600

1.82343300
0.70274800
-0.37379400
0.13158400
1.46582900
2.82418800
0.55102100
1.77527900
-0.09773700

-0.00485700
-0.00723800
0.00161400
-0.00249800
-1.07561500
1.08449500
0.00049900
-1.00772200
0.00453800
1.00525700
0.00489600
0.00122400
-0.00455500

-0.00771300
0.00613300
-0.00713400
-0.02894300
-0.02945700
-0.00209200
0.03084500
0.03846000
1.11665900
-1.04287100
-0.05358100
-0.04575400
0.94630800
-1.07445300
0.07212000
0.01646500
-0.08117700

-0.00518000
-0.00054500
0.00256200
-0.00127800
-0.00527000
-0.00810100
0.00188100
-0.00335200
1.08602700
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-1.38787300
3.86654300
4.48470600
4.48893000
3.37531800

-4.11908200

-5.18340400

-7.18879000

4-BF;TA-CF;-NCNa

ZzOZzmHmHMWHTTQIZZZZAO

o

-1.37191900
-0.40025500
-0.93058500
-2.22799000
-2.50472100
-1.25907200
1.05951400
1.26220300
1.55209600
1.54757000
-4.06361300
-3.75415300
-4.63622200
-4.64125800
4.11081900
5.29092500
7.58209400

3-BH;TA-SiH;~NCNa

TTIZIWIEZITZIZTLTZZ2ZZ0O

-2.11251500
-1.27702100
-2.02589300
-3.28106500
-3.37792700
-1.79514300
0.64780700
0.77304800
0.68953100
0.69021600
-4.54619100
-5.15664600
-4.07205900
-5.15741600

-0.10803300
-0.83899100
-0.45637900
-0.44746000
-2.10823100

0.31621100

-0.19807100

-1.30932200

0.48699900
-0.43355900
-1.66583200
-1.50628800
-0.18953300

1.55508800
-0.24426500

1.05912500
-0.80090600
-0.80494200

0.48926700

1.83434700

0.04776900

0.03979700

0.28212200
0.34705300
0.42498000

1.37831900
0.32551000
-0.78314700
-0.36003200
0.97137100
2.40580000
0.19855300
1.66847000
-0.53485000
-0.53645500
-1.34924000
-1.07776500
-2.45705200
-1.07684600

-1.07522800
-0.00015300
-1.15274500

1.14713800
0.00565600
0.00546600
0.00136800
-0.00487000

0.00268600
0.00118400
-0.00394100
-0.00571900
-0.00166700
0.00660500
0.00476200
0.00761600
-1.07553100
1.08501800
-0.00260300
0.00274900
-1.15619700
1.14537900
0.01116000
0.00258000
-0.01292500

-0.00051100
0.00005600
0.00038400
-0.00026100
-0.00086400
-0.00079200
0.00068400
-0.00018600
1.27290800
-1.27059700
-0.00029600
-1.00699700
0.00039000
1.00568800
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ZOZzTTTWWIDITT
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2.70424000
3.87434200
6.17480200

4-BH;TA-SiH;NCNa

-2.18635400
-1.25647400
-1.90055500
-3.19653100
-3.38274800
-2.01320100
0.67069900
0.63536400
0.79315400
0.79301900
-4.81359600
-5.37379400
-4.52645100
-5.37398600
2.72340100
3.89837000
6.23294100

3-BF;TA-SiH;-NCNa

0.85262700
0.12118000
0.96794700
2.17223700
2.15224300
0.44091700
-1.79831700
-2.05491600
-1.74507700
-1.74475800
3.59491500
4.24039100
3.19020700
4.24004800
-3.81227100
-4.96239800
-7.20734900

4-BF;~TA-SiH;-"NCNa

0.11088000
-0.00953800
-0.40814700

-0.80051700
0.16009500
1.34269900
1.10493000

-0.22539100

-1.86042600

0.07506700

-1.39925400
0.80357700
0.80349100

-0.95746300

-0.60805100

-2.13640500

-0.60785300

-0.07316700
-0.12819400
-0.16823700

1.83359300
0.70629100
-0.32635600
0.21795600
1.54722300
2.82677200
0.38690400
1.83938100
-0.34412000
-0.34246700
-0.66501700
-0.28024600
-1.97537000
-0.28104700
0.08980300
-0.15513900
-0.81421100

0.00115100
0.00055700
-0.00109500

-0.00001500
-0.00008700
-0.00001300
-0.00030000
-0.00013800
0.00007200
0.00000500
-0.00003400
-1.26998100
1.27005100
-0.00020300
-1.00957000
-0.00006000
1.00898900
0.00009900
0.00010900
0.00036300

-0.00048800
0.00005300
0.00039800
-0.00017300
-0.00055400
-0.00078900
0.00053400
-0.00034100
-1.27218900
1.27419100
-0.00008400
1.14981600
0.00043400
-1.15044300
0.00088500
0.00043600
-0.00092000



wITzZzzzzA0o

ZOZzmTTTWWIDITT
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-1.07192900
-0.08202000
-0.64296100
-1.95023500
-2.22174500
-0.97719700
1.84897100
1.69328700
2.00371300
2.00350700
-3.73560700
-4.34532800
-3.46736200
-4.34497600
3.86556700
5.03205500
7.35883100

3-BH;TA-SiF;--NCNa

T ZzZzZZzZ0O
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2.18589200
1.36303900
2.11996700
3.36629700
3.45049400
1.85432900
-0.49750600
-0.62149200
-0.51451600
-0.51461700
4.64359900
5.24853200
5.24829500
4.18133700
-2.41285300
-3.57900500
-5.88906500

4-BH;---TA-SiF5-“NCNa

zZz ZzZ QO

2.25347800
1.32232700
1.94856100
3.23430400
3.43359300

0.45916500
-0.43540500
-1.66098600
-1.51625500
-0.20409600

1.52895900

-0.21361100
1.25259000
-0.93428500
-0.93498200

0.45210100

0.02159500

1.81558900

0.02215400

0.07705300

0.22568700

0.46840200

1.34763900
0.28265100
-0.82202200
-0.38467800
0.94831900
2.36936900
0.14551500
1.74954200
-0.65071100
-0.65232800
-1.36018700
-1.07712600
-1.07760300
-2.47215400
0.05873200
-0.05627900
-0.48422400

0.81044400
-0.14216000
-1.32733400
-1.10045700

0.22184400

-0.00027800
-0.00017700
0.00017600
0.00031700
0.00005800
-0.00056000
-0.00043800
-0.00082000
1.27019300
-1.27067900
0.00012700
-1.15010900
-0.00024500
1.15076000
-0.00048900
-0.00008800
0.00061000

0.00003600
-0.00006000
0.00010400
0.00028000
-0.00001300
-0.00007400
0.00010200
-0.00069900
1.38609300
-1.38495400
0.00036200
1.00654600
-1.00610300
0.00066800
0.00018100
0.00006700
-0.00111800

-0.00015800
-0.00013800
-0.00002700
-0.00046100
-0.00027500
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2.08663600
-0.52094300
-0.45698600
-0.63280600
-0.63315300
4.86520000
541816100
4.59500200
5.41784900
-2.41249800
-3.57630000
-5.79918400

3-BF;-TA-SiF;+NCNa

T ZzZzZZzZ0O
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="

Z QO'z ™mmmm ™™™ ™

o

-1.09032000
-0.38872300
-1.25671200
-2.44329100
-2.39227100
-0.65095800
1.45670400

1.74434600
1.37242700
1.37242200
-3.89472100
-4.52438300
-4.52369500
-3.51791100
3.34145500
4.48590600
6.72955600

4-BF;+TA-SiF;NCNa

wTmzzzZA0O

T T

1.36550400
0.36609100
0.90880200
2.21281000
2.50197800
1.27881300
-1.49423300
-1.28858400
-1.65589100
-1.65616700

1.86670500
-0.05467100
1.54976800
-0.84437300
-0.84479500
0.93076100
0.57536900
2.10881500
0.57553000
0.08890400
0.14581600
0.21060300

1.77229900
0.62405000
-0.39201900
0.18179200
1.51080100
2.75233300
0.28329900
1.86506200
-0.50553800
-0.50467600
-0.67047200
-0.26522200
-0.26588600
-1.98707900
-0.01664100
-0.26819300
-0.97969300

0.49289400
-0.39311200
-1.62907100
-1.49709500
-0.18730400

1.56256000

-0.15720900

1.43682500

-0.94263700
-0.94184500

-0.00012700
0.00007300
-0.00015600

1.38246000

-1.38204500

-0.00043800

1.00487100
-0.00030300
-1.00597600
0.00028100
0.00033700
0.00033100

0.00003700
-0.00012100
0.00015300
-0.00003200
-0.00028500
0.00001500
-0.00002700
-0.00043600
-1.38650000
1.38693500
0.00014600
-1.14961100
1.15052600
-0.00033900
0.00004800
0.00004100
-0.00039500

0.00005100
0.00005400
-0.00063800
-0.00016500
-0.00018400
0.00028100
0.00034100
0.00077600
1.38216600
-1.38190800



ZOzmmT™W

4.03184500
3.78008500
4.62905800
4.62913300
-3.37980200
-4.54033100
-6.87978800

0.44859700
1.81330300
0.00571900
0.00538300
0.14252800
0.30468000
0.56069000

-0.00014200
0.00006700
-1.15077600
1.15032100
0.00055700
0.00025200
-0.00084900



