0.075 0.112 0.058 0.049

OO OO

3 y BCl; BBr;
0.140 0.263 0.146 0.125
AlH,4 AlF; AlCI, AlBr;

Figure S1. MEP maps of TrXs. 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.
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Figure S2. NCI diagram of binary complex formed by the hydroxyl O with TrXs.
Blue, green, and red areas represent strong attraction, weak attraction, and strong
repulsion, respectively. Diagrams are drawn by the Multiwfn and the VMD programs
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Figure S3. NCI diagram of binary complex of MDA formed by the carbonyl O with
TrXs. Blue, green, and red areas represent strong attraction, weak attraction, and
strong repulsion, respectively.
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Figure S4. NCI diagram of n-n structures formed by the carbon center of MDA with
TrXs. Blue, green, and red areas represent strong attraction, weak attraction, and
strong repulsion, respectively.
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Figure S5. Structure of MDA-BBr3-c at a B--C distance of 1.8 A.
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Figure S6. The energy curve of MDA-BBr3-c by changing the B---C distance from 1.5
to 3.5 A



Table S1. Charge transfer (CT, e) in the complexes

CT
MDA-BHs-a 0.211
MDA-BFs-a 0.040
MDA-BCls-a 0.294
MDA-BBr3-a 0.286
MDA-AIH3-a 0.101
MDA-AIF3-a 0.108
MDA-AICIz-a 0.131
MDA-AIBr3-a 0.127
MDA-BH3-b 0.250
MDA-BFs-b 0.220
MDA-BCIs-b 0.294
MDA-BBr3-b 0.286
MDA-AIH3-b 0.115
MDA-AIF3-b 0.108
MDA-AICIz-b 0.131
MDA-AIBr3-b 0.127
MDA-BH3-c 0.268
MDA-BF3-c 0.010
MDA-BCls-c 0.015
MDA-BBr3-c 0.022
MDA-AIH3-c 0.112
MDA-AIF3-c 0.120
MDA-AICls-¢ 0.160
MDA-AIBr3-¢c 0.162
BH2-MDA-BH3-a 0.244
BH2-MDA-BF3-a 0.022
BH>-MDA-AIH3-a 0.112

Note: CT is calculated as a sum of NBO charge on the each atom in TrX3



Table S2. Electrostatic (E®), exchange (E®), repulsion (E™P), polarization (EP°!), and
dispersion energies (E%P) as well as the total interaction energy (AE“?') of triel bond

in the binary complexes. All are in kcal/mol.

Eele Eex Erep Epol Edisp AEtotal
MDA-BH3s-a -44.69 -75.99 146.59 -37.48 -8.52 -20.09
MDA-BFs-a -17.34 -20.88 39.94 -7.64 -1.64 -7.56
MDA-BCl3-a -92.89 -142.70 287.76 -87.74 -2.07 -37.64
MDA-BBr3-a -102.76  -163.77 329.93 -99.07 -2.52 -38.19
MDA-AIH3-a -38.42 -41.82 81.68 -20.46 -2.37 -21.39
MDA-AIF3-a -59.70 -36.82 80.60 -32.93 6.19 -42.65
MDA-AIClz-a -65.42 -60.15 121.92 -40.16 1.80 -42.01
MDA-AIBr3-a -68.46 -70.01 139.90 -43.03 1.02 -40.58
MDA-BH3-b -57.90 -91.72 177.72 -49.43 -7.52 -28.86
MDA-BFs-b -63.33 -76.70 157.53 -50.10 3.09 -29.50
MDA-BCIl3-b -92.89 -142.70 287.76 -87.74 -2.07 -37.64
MDA-BBr3-b -102.76  -163.77 329.93 -99.07 -2.52 -38.19
MDA-AIH3-b -48.59 -48.16 94.71 -25.40 0.02 -27.42
MDA-AIF3-b -59.70 -36.82 80.60 -32.93 6.19 -42.65
MDA-AICIz-b -65.42 -60.15 121.92 -40.16 1.80 -42.01
MDA-AIBr3-b -68.46 -70.01 139.90 -43.03 1.02 -40.58
MDA-BH3-c -39.97 -91.42 169.88 -43.18 -13.80 -18.49
MDA-BF3-c -5.71 -10.74 19.86 -2.32 -3.92 -2.82
MDA-BCls-c -5.57 -16.31 27.88 -1.99 -8.23 -4.22
MDA-BBr3-c -7.74 -23.58 40.29 -2.89 -10.51 -4.42
MDA-AIH3-c -22.86 -40.61 75.82 -17.75 -6.96 -12.36
MDA-AIF3-c -30.26 -35.29 74.60 -28.88 -2.41 -22.24
MDA-AICls-¢ -38.09 -60.47 118.27 -35.22 -8.83 -24.34
MDA-AIBr3-c -42.10 -71.83 138.66 -37.95 -10.53 -23.74
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-3.16758800
-1.56275100
-2.17258500
-1.85026700
-3.03892100

1.13443400
1.29164400
1.14171200
0.67804700
2.39812800

-1.18310800
-1.36920600
-0.45017200
0.04737100
1.22407400
2.20001700
1.17856000
-2.10208300
0.12569600
0.03590100
-1.02204200
1.24397900
-0.10613800

-1.18705000
-1.37270000
-0.45115600
0.04338200
1.21946900
2.19711000
1.17543500
-2.10693000
0.12342800
0.02094100
-1.40217600
1.59965000
-0.12358200

-1.19484200
-1.41419300
-0.50262300
0.05065100
1.20473800
2.19477600
1.12782100

1.51800000
-0.76949200
-0.48846200
-1.70093500
-0.59342900

0.59923400
-0.51933000
-0.84342500

1.12300800
0.45197600
0.90576700
-0.61120300
1.07385400
2.05645700
-0.21538200
0.44481100
0.27748600
-1.40193900

-0.79370700
0.30469300
0.63314500

-1.29103900

-0.61139400

-1.04190400
0.43634900

-1.27231700

-2.20093500
0.24401100

-0.57930000

-0.42521600
1.76395500

-1.28416000
-0.35848200
-0.05517200
-1.66929400
-1.07000700
-1.41667900
-0.18016400
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MDA-AIF3-c
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MDA-AICIz-c
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-1.55377400
-0.81726600
0.77016100
-0.38805500
1.57838700
1.24139700

-0.45663400
-1.28654600
-1.57555000
-0.08649200
-0.74259900
-0.50926300
-1.54015200
-0.06134300
0.50518500
1.97418600
1.32772700
2.70713100
2.26963100

1.12069200
2.00788700
2.28101300
0.65850300
1.33883200
1.06040300
2.19954600
0.73707400
0.07007500
-1.26697200
-0.69448700
-1.74787700
-2.00714300

-1.46735200
-2.46113400
-2.74816900
-0.92758300
-1.67311700
-1.35333200

-2.09906300
0.15868800
0.01478500

-0.19678500

-1.49622100

1.75306400

1.18208300
1.38448300
0.47046800
-0.06807500
-1.23355000
-2.21184900
-1.15222000
2.08898600
-0.15337500
-0.08057500
0.19179000
1.10124800
-1.58064200

-1.18960600
-1.35406800
-0.42342200
0.05417200
1.23891200
2.21058800
1.16806500
-2.10907600
0.11528700
0.02394400
-0.21386500
1.56393700
-1.26535000

-1.20079900
-1.35208000
-0.41429300
0.04035500
1.22857600
2.19593900

-1.71431600
-2.44104400
0.28921400
1.75918900
-0.52148200
-0.30539100

0.50863500
-0.47722200
-0.78028900

0.95323000
0.38997000
0.82500800
-0.55373800
0.95238400
1.85373100
-0.34410200
-1.76708400
0.42750400
0.09873800

0.60799700
-0.31935600
-0.60754000

1.01068500
0.50021300
0.92055700
-0.38449600
1.03723500
1.91814900
-0.17662400
-1.72198000
0.24580600
0.58119200

-0.87983600
-0.07004100

0.19280600
-1.20208500
-0.79367400
-1.19374000
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-2.63288300
-1.05576300
-0.25532400
0.86489700
1.90816400
1.61897800
-0.03717900

1.47806800
2.66358800
3.03359100
0.89132100
1.75197400
1.34859000
2.89708900
0.94805900
0.00098700
-0.41306500
-1.75983700
-1.31263800
1.09604700

-0.36612900
-1.26309800
-0.35417300
1.02700700
1.38706100
2.43109500
0.56821600
-0.68530500
2.11101400
1.81059800
3.25433700
-2.87184100
-3.26415600
-2.85316900
-3.26367100

-0.84965900
0.03150700
-0.52543700

1.16182300
-2.12361000
0.09520300
0.01331900
-1.66026200
1.92694500
-0.19686600

-1.22765300
-1.40975800
-0.48110200
0.02856900
1.19613700
2.17448000
1.09880800
-2.13488200
0.11014400
0.01040300
-1.75621900
2.07777100
-0.24436900

-0.79449600
0.08451100
1.52091400

-0.46580500
0.87256900

1.16612900
1.88693800

-1.83804900

-1.53751900

-2.68817800

-1.20670300

-0.31580700
0.19463000

-1.52202100
0.19471300

0.69006300
-0.28171300
-1.14453000

-0.01751200

-1.27497600
-2.05073100

0.18172800
-0.59028500
-0.31570700
2.07764800

1.55283900
1.07743800
0.89639100
1.67837000
1.50013800
1.77916500
1.04496500
1.82286500
2.29183100
-0.16561100
0.30736200
0.09373500
-1.82980000

-0.00000700
0.00024400
-0.00000300
0.00003400
-0.00001800
-0.00003500
-0.00006400
-0.00029300
-0.00000400
-0.00004800
-0.00001700
-0.00010500
1.01335800
-0.00018400
-1.01372700

0.00036400
0.00071100
0.00057400
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IITIFPITIWIOTIOQOTION

-2.21361700
-2.64824500
-3.72704700
-1.86503400
-0.41357300
-3.16937900
-2.72924500
-4.34651400
2.33543000
2.12220100
2.54090700
2.54232500

0.07267600
-0.78195000
0.21221600
1.47969400
1.91528400
2.97401900
1.15247600
-0.29559900
2.49746700
3.65856900
2.12595000

-2.76617300

-3.15896800
-3.15511600
-2.65829500

0.47807100
-0.90500900
-1.10032400
-1.87241100

1.68320400

1.66021400

2.76684500

1.47939200

0.09885800

1.40833100
-0.52774500
-0.52788600

-0.74052700
0.18549700
1.55410100
-0.49604100
0.82189700
1.05796400
1.87622600
-1.76933700
-1.63267900
-1.37203100
-2.76191400
-0.14920300
0.57002400
0.56718900
-1.74871800

-0.00006200
-0.00020100
-0.00075600
0.00020200
0.00030900
-0.00010800
0.00011700
-0.00022400
-0.00020900
0.00003500
-1.14379300
1.14305400

0.00084700
0.00135200
0.00056700
-0.00005000
-0.00033000
-0.00087700
-0.00008500
0.00091700
-0.00041400
-0.00105300
-0.00005700
-0.00057900
1.36493100
-1.36871900
0.00094400



