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SUPPLEMENTARY MATERIAL

TABLE 9. Transition State (T'S2) of the Reaction of Aminodichloroborane with Ammonia: Bond

Lengths (A) and Angles (°)

coordinate RI-MP2//TZVP
B-C1(2) 1.752
B-CI(3) 2.630
B-N(1) 1.398
B-N(7) 1.545
N(1)-H(8,9) 1.008
N(7)-H(4,5) 1.016
N(7)-H(6) 1.104
CI-H(6) 1.794
£(N(1)-B-C1(2)) 122.5
/(C1(3)-B-C1(2)) 105.2
L(N(7)-H(6)-C1(3)) 140.0
/(H(4)-N-H(5)) 109.9
/(H(9)-N(2)-H(8)) 112.0
/(B-N(2)-H(9)) 118.0
/(H(5)-N-H(6)) 112.2
O(N(7)-C1(2)-B-N(1)) 157.7

©(C1(2)-B-N(1)-H(9)) 25.5




TABLE 10.: Diaminochloroborane Ammonia Adduct (AD3):

Bond Lengths (A) and Angles (°)

RI-MP2//TZVP
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TABLE 10.: (cont.)

coordinate RI-MP2//TZVP




TABLE 11. Transition State (T'S3) of the Reaction of Diaminochloroborane with Ammonia: Bond

Lengths (A) and Angles (°)

coordinate RI-MP2//TZVP
B-Cl 2.560
B-N(1,2) 1.425
B-N(3) 1.573
N(1,2)-H 1.009
N(3)-H(8,9) 1.016
N(3)-H(10) 1.054
CL-H(10) 1.966
£(N(1,2)-B-Cl) 106.3
/(N(3)-H(10)-C1) 129.9
/(H(4,6)-N(1,2)-H(5,7)) 109.3
/(B-N(1)-H(5)) 116.6
/(B-N(1)-H(4)) 116.5
£(H(9)-N(3)-H(10)) 111.8
O(N(3)-N(1)-B-N(2)) 149.8

O(N(1)-B-N(2)-H(7)) 163.7




TABLE 12. Van der Waals Complex (ComA) between two ADCB molecules: Bond Lengths (A)

and Angles (°)

coordinate RI-MP2//TZVP
B-Cl 1.766
B-N 1.389
B-N 3.229
N-H 1.007
/(N-B-Cl) 120.1
L(CIl-B-Cl) 119.9
/(H-N-H) 115.5
/(B-N-B) 83.0
L(N-B-N) 97.0
©(B-N-B-N) 0.1




TABLE 13.: Transition State (T'S A) of the Dimerization of

ADCB: Bond Lengths (A) and Angles (°)

RI-MP2//TZVP

coordinate
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TABLE 13.: (cont.)

coordinate RI-MP2//TZVP




TABLE 14.: Aminodichloroborane Dimer, [ADCB];:

Lengths (A) and Angles (°)

coordinate

RI-MP2//TZVP

B-Cl
B-N

N-H
/(N-B-Cl)
/(C1-B-Cl)
/(H-N-H)
/(B-N-B)

©(B-N-B-N)
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TABLE 15. Aminodichloroborane Trimer, [ADCB]3: Bond Lengths (A) and Angles (°)

coordinate RI-MP2//TZVP
B-Clgz 1.808
B-Cl, 1.850
B-N 1.582
N-H 1.022
/(N-B-Clyy) 110.8
/(N-B-Cl,,) 106.8
£(CL-B-Cl) 113.2
/(H-N-H) 104.5
/(B-N-B) 121.9
/(N-B-N) 108.2
©(B-N-B-N) 43.1




RI-MP2//TZVP

Van der Waals Complex between two DACB

molecules, Conformer 1 (ComD1): Bond Lengths (A)
coordinate

TABLE 16.:
and Angles (°)
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TABLE 16.: (cont.)

coordinate RI-MP2//TZVP
O©(N(7)-B(3)-N(4)-H(11)) 15.0
O(H(13,15)-N(5,7)-B(1,3)-C1(6,8)) 18.9
©(C1(6)-B(1)-N(5)-N(2)) 178.7
O(N(4)-N(7)-B(3)-C1(8)) 178.7
©(H(14,16)-B(1,3)-N(5,7)-H(13,15)) 142.7
O(H(11,10)-B(3,1)-N(4,2)-H(12,19)) 154.8




TABLE 17.: Van der Waals Complex between two DACB

molecules, Conformer 2 (ComD2): Bond Lengths (A) and

Angles (°)

RI-MP2//TZVP
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(cont.)

TABLE 17.:

RI-MP2//TZVP

coordinate
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TABLE 18.: Transition State, Conformer 1 (TS D1), in the

Course of DACB Dimerization: Bond Lengths (A) and An-

gles (°)

coordinate RI-MP2//TZVP
B(1)-C1(6) 1.770
B(3)-CI(8) 1.892
B(1)-N(5) 1.394
B(3)-N(7) 1.495
B(1)-N(2) 1.522
B(1)-N(4) 2.382
B(3)-N(4) 1.502
B(3)-N(2) 1.654
N(2)-H(9,10) 1.017
N(4)-H(11,12) 1.011
N(5)-H(13) 1.006
N(5)-H(14) 1.013
N(7)-H(15,16) 1.013
£(N(2)-B(1)-Cl(6)) 118.0
/(N(2)-B(1)-N(5)) 117.2
£(N(4)-B(3)-Cl1(8)) 114.6
/(N(4)-B(3)-N(7)) 113.2
/(N(7)-B(3)-C1(8)) 116.1
£(N(5)-B(1)-Cl(6)) 122.6
/(H(9)-N(2)-H(10)) 107.9
/(H(11)-N(4)-H(12)) 108.6
/(H(13)-N(5)-H(14)) 115.7
/(H(16)-N(7)-H(15)) 106.2
£(B(1)-N(4)-B(3)) 74.4



(cont.)

TABLE 18.:

RI-MP2//TZVP

coordinate
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TABLE 19.: Transition State, Conformer 2 (TS D2), in the

Course of DACB Dimerization: Bond Lengths (A) and An-

gles (°)

RI-MP2//TZVP
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(cont.)

TABLE 19.:

RI-MP2//TZVP

coordinate
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Diaminochloroborane Dimer, Conformer 1

TABLE 20.:

(IDACB], Conf.1): Bond Lengths (A) and Angles (°)

RI-MP2//TZVP

coordinate
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(cont.)

TABLE 20.:

RI-MP2//TZVP

coordinate
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TABLE 21. Diaminochloroborane Dimer, Conformer 2 ([DACB], Conf.2): Bond Lengths (A) and

Angles (°)

coordinate RI-MP2//TZVP
B-Cl 1.864
B-N 1.599
B-N(1) 1.471
N-H 1.015
N(1)-H 1.012
/(N(1)-B-Cl) 120.1
/(N-B-N) 92.6
/(B-N-B) 87.4
/(H-N(1)-H) 107.3
/(H-N-H) 110.7
©(B-N-B-N) 0.4
©(CL-B-B-Cl) 120.0
©(H-N(1)-B-Cl) 61.0
©(H-N-B-Cl) 134.0




TABLE 22.: Diaminochloroborane Trimer, Conformer 1

(IDACBJ; Conf.1): Bond Lengths (A) and Angles (°)

coordinate RI-MP2//TZVP
B-Cl 1.871
B-N 1.478
B(6,5,4)-N(3,2,1) 1.583
B(6,5,4)-N(2,1,3) 1.602
N-H(1) 1.009
N-H(2) 1.013
N(1,2,3)-H 1.020
/(N(1,2,3)-B-N(2,3,1)) 104.8
/(B-N-(1,2,3)-B) 117.3
/(C1-B-N) 113.6
/(H-N-H) 110.5
/(H-N(1,2,3)-H) 104.8
£(C1-B(5,6,4)-N(1,2,3)) 105.6
/(C1-B(6,5,4)-N(3,2,1)) 108.2
/(N-B(6,5,4)-N(3,2,1)) 112.9
/(N-B(5,6,4)-N(1,2,3)) 111.2
©(N(2,3,1)-B-N(1,2,3)-B) 56.4
©(B(4,5,6)-N(1,2,3)-B(5,6,4)-Cl)) 170.6
©(H(1)-N-B(6)-Cl) 2.4
©(H(1)-N-B(4,5)-Cl) 3.1
©(H(2)-N-B(5)-N(2)) 9.3
©(H(2)-N-B(4,6)-N(2)) 8.5
©(N(1,2,3)-B-N(2,3,1)-B) 56.1
©(C1-B(4,5,6)-N(1,2,3)-B(5,6,4)) 168.5

©(N-B(5,6,4)-N(1,2,3)-B(4,5,6)) 65.9



TABLE 22.: (cont.)

coordinate RI-MP2//TZVP

O(B(5,6,4)-N(1,2,3)-B(4,5,6)-N) 65.0




Diaminochloroborane Trimer, Conformer 2

TABLE 23.:

(IDACBJ3 Conf.2): Bond Lengths (A) and Angles (°)

RI-MP2//TZVP

coordinate
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(cont.)

TABLE 23.:

RI-MP2//TZVP

coordinate
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RI-MP2//TZVP

TABLE 24.: Van der Waals Complex (ComT) between two
coordinate

TAB molecules: Bond Lengths (A) and Angles (°)
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TABLE 24.: (cont.)

coordinate RI-MP2//TZVP
O(N(2)-B(3)-N(4)-B(1)) 4.1
O(N(5)-B(1)-N(2)-H(9)) 23.8
O(N(7)-B(3)-N(4)-H(11)) 23.5
©(H(13,15)-N(5,7)-B(1,3)-C1(6,8)) 18.9
©(C1(6)-B(1)-N(5)-N(2)) 178.7
O(N(4)-N(7)-B(3)-CI(8)) 178.7
©(H(19,16)-N(5,7)-B(1,3)-H(20,15)) 132.7
©(H(11,10)-B(3,1)-N(4,2)-H(12,9)) 146.7




RI-MP2//TZVP

TABLE 25.: Transition State for the Dimerization of TAB
coordinate

(TS T): Bond Lengths (A) and Angles (°)
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(cont.)

TABLE 25.:

RI-MP2//TZVP

coordinate
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RI-MP2//TZVP

TABLE 26.: Triaminoborane Dimer ([TAB];): Bond Lengths
coordinate

(A) and Angles (°)
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RI-MP2//TZVP

(cont.)

TABLE 26.:

coordinate

L S - 0 0 I o O o9 N 4 4 a4 o o @ —=H 1 o D

o o o 4 o o oo +H © —=H —= —= 0 10 b~ < o
L R T e R o I o I o R o B o | i i

—_ o~

~_~ o~ o~ o~ T

—~ O~ o~ ~ & o<

—_ o~ 8791M1

© o _ ~— = ~

— <f — \I/BBH___H !

21))))))))...\%%&.16\\0}

i TN T —_

S a2 s I T T T T g oS
— o _

ml_d/mNN_N_Nqu_/N_\l_/___\auu/\&/\auu/_w_

Mm@ m T @M TA A A L L LA LA

Lo ! ~ ~ ~ o o o A~ o X

- 2 324 44 @ S e 2 nFTs 2222 2w

—_— e e e e D e Y ey e e e e e ey

~— ' ' ' ~— ~—  ~—  ~—

/
/
L
/
L
A
/
A
/
/
C)
C)
C)
C)
C)
C)
C)
C)
C)




