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Table S1. Experimental and DFT calculated bond lengths (A) of 2-3(a-b)

Bond lengths 2a 2b 3a 3b

Exp. Cal. Exp. Cal. EXxp. Cal. Exp. Cal.
d(Ru-B) 235 237 231 233 - - - -

d(Ru-Hp) 164 169 162 1.67 - - - -

d(B-Hy) 111 120 - - - - - -
d(B-N) 156 156 156 156 - - - -
d(B-C) 154 155 155 156 - - - -
d(Ru-S) 237 239 237 240 236 239 236 2.37
d(Ru-C) 224 226 224 225 207 208 207 207
d(C-C) 139 140 142 142 133 135 133 1.35
d(N-C) 133 134 134 134 134 135 134 1.35

Table S2. Experimental and DFT calculated B, "H NMR chemical shifts (5, ppm) and IR values
of 2-3(a-b)

Compound B NMR 'H NMR IR Values
Exp. Cal. Exp. Cal. Exp. Cal.
2a B -108 -10.7 Ru-H-B -1049 -741 B-H, 2362 2554
2b B 27 49 RuH-B -1062 -669 C=0 1719 1752
3a - - - - - - C=0 1946 1727

3b - - - - - - C=0 1922 1750




Table S3. DFT calculated energies of the HOMO and LUMO (eV) and HOMO-LUMO gaps (AE

= ELumo-Enowmo, €V) for compounds 2-3(a-b)

Compound HOMO LUMO AE

2a -5.12 -1.36 3.76
2b -5.69 -1.75 3.94
3a -5.29 -1.85 3.44
3b -5.54 -1.92 3.62

Table S4. Selected Wiberg Bond Indices (WBI) for 2-3(a-b)

Compound Ru-B  Ru-H, B-Hp Ru-C Ru-S B-C B-N
2a 0.27 0.37 0.46 047 0.74 0.96 0.66
2b 0.27 0.36 0.47 046 0.73 0.87 0.64
3a - - - 0.75 0.73 - -

3b - - - 0.73 0.74 - -




Table S5. Calculated heat of reaction

Entry Proposed reactions Products AH (Kcal/mol)
1 1 + HC=CMgBr 2a -0.37
2 1+ MeO,CC=CCO,Me 2b -7.99
3 1 + MeO,CC=CCO,Me 2¢ -33.57
4 1+ PhC=CH 3a -19.11
5 1 + PhC=CH 31 -3.31
6 31 3a -19.11
7 1 + MeO,CC=CH 3b -19.08
8 1 + MeO,CC=CH 4a -3.31
9 4a 3b -15.76
10 1 + MeO,CC=CH 4b -3.45
11 ab 3b -15.63

31 = Hypothetical Phenyl substutated vinyl hydroborate complex



HOMO-14 HOMO-1

Fig. S1. Frontier molecular orbitals of compound 2b



(c) (d)

Fig. S2. NBO analysis of 2a. (a, b) show B-H bonding and anti-bonding interactions; (c, d) show
C-C bonding and anti-bonding interactions with Ru.



Fig. S3. Optimized geometry of compound 2a

E =-1512.95464543 a.u

Cartesian coordinates for the calculated structure of 2a (in A)

Center
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Atomic Coordinates (Angstroms)

Type X Y Z

0 -0.234284 -1.283260 -0.256949
0 3.404950 0.568518 -1.417028
0 3.738391 1.027058 -0.094388
0 3.963248 -0.108320 0.731749
0 3.768804 -1.285273  -0.066616
0 3.429284 -0.865021 -1.385694
0 -1.129898 1.092587 0.028986
0 -3.573954 0.592904 -0.054113
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Fig. S4. Optimized geometry of compound 2b

E =-2428.37154025 a.u

Cartesian coordinates for the calculated structure of 2b (in A)
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Atomic Coordinates (Angstroms)
Type X Y

0 1.045510 5.731678

0 3.065406 6.505479

0 2.564960 2.871703

0 5.589122 5.017005

0 0.476015 7.238373

0 0.279673 7.852076

0 -0.696488 7.106730

0 -1.117974 6.018146

8.033984
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Fig. S5. Optimized geometry of compound 3a




Cartesian coordinates for the calculated structure of 3a (in A)

2.138769
1.410514
0.977086
1.429647
2.151015
-1.514171
-0.103757
-0.853327
-0.196892
0.140907
-0.217526
0.964764
1.241402
1.451336
2.114997
1.103261
1.496720
0.247239
-0.232554
-0.445406
-0.194171

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y
1 6 0 -1.671271 -1.194027
2 6 0 -2.722380 -1.822991
3 6 0 -2.260838 -3.112790
4 6 0 -0.924561  -3.257083
5 6 0 -0.546769  -2.084323
6 6 0 -1.981651 -0.952217
7 6 0 0.074247 0.363125
8 6 0 1.929352 -0.997197
9 6 0 3.844366 0.451486
10 6 0 5.033784 1.094271
11 1 0 5.986668 0.718934
12 6 0 4.968593 2.216339
13 1 0 5.881331 2.733778
14 6 0 3.733110 2.663433
15 1 0 3.695541 3.521342
16 6 0 2.542526 2.028241
17 1 0 1.597026 2.376162
18 6 0 2.594788 0.921628
19 6 0 -0.240753 1.676824
20 1 0 0.578316 2.361623
21 6 0 -1.527490 2.382859
22 6 0 -1.528825 3.738441

-0.586346
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E =-1827.48116572 a.u

Fig. S6. Optimized geometry of compound 3b

Cartesian coordinates for the calculated structure of 3b (in A).

Center Atomic Atomic Coordinates (Angstroms)

Number Number Type X Y Z
1 6 0 2.297948 -0.121562 1.746078
2 8 0 2.703946 0.185077 2.784315
3 6 0 2.358597 -0.438548 -2.170145
4 6 0 1.862721 -1.751656 -1.987586
) 6 0 2.708473 -2.420054 -1.029347
6 6 0 3.717509 -1.504602  -0.634062
7 6 0 3.491615 -0.258713 -1.317994
8 6 0 0.525393 1.043248 -0.063137
9 6 0 1.261794 2.329568 -0.245514
10 8 0 1.898937 2.637888 -1.231715
11 8 0 1.159978 3.134316 0.836030
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