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1. UV/vis spectrum of diazdiophenylborane (2)  

 

 

Figure S1. UV/vis spectrum of diazide 2 in a dinitrogen matrix at 28 K. 

 

2. Computed Geometry of PhNB(NCO) 
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Figure S2. Structure of PhNB(NCO) in C2v symmetry computed at the B3LYP/6-311+G** 

level of theory. The structure of (isocyanato)dimethylborane (in C1) is given for comparison. 

Important bond lengths are given in Å. 

 

3. ESR spectra obtained from 350-450 nm irradiation 

 

 

Figure S3. ESR spectra (N2, 15 K) obtained after irradiation of 2. a) Increase of the small D 

signal due 350 nm < λ < 450 nm irradiation; black: λ =254 nm/30min; blue: 350 nm < λ < 450 

nm, 10 min; red: 350 nm < λ 450 nm, additional 20 min. b) Decrease of the small D signal due 

to 308-nm-irradiation: red: identical to red trace in a.  
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4. IR Spectroscopic Data and Comparison with Computational Results 

Table S1. Experimental and computed (B3LYP/6-311+G**) vibrational frequencies of 

PhNBNCO (5), computed intensities (in km mol‒1), and the corresponding isotopic shifts. 

Ph-NB-NCO Ph-NB-N13CO  Ph-NB-NC18O  

νexp 
 [cm-1] 

ωtheor 

[cm-1] 
Intensity 

νexp
 

[cm-1] 

ωtheor 

[cm-1] 

νexp
 

[cm-1] 

ωtheor 

[cm-1] 
Assignment 

2315-

2332 

2441.9 2968.5 2255-2272 2378.5 2299-

2316 

2428.3 ν(NCO) 

2081.2 2125.2 1055.2 2080.6 2123.8 2079.7 2123.9 ν(BN) 

2131 2184.6  2131 2182.6 2126 2183.1 ν(10BN) 

594/596 594.7 25.2 577/579 577.5 588/590 589.3 δ(NCO) 

~ 605 589.1 26.1 ~ 589 572.1 ~ 600 583.7 δ(NCO) 

        

   Δνexp
 

[cm-1] 

Δωtheor 

[cm-1] 

Δνexp
 

[cm-1] 

Δωtheor 

[cm-1] 

 

   60 63.4 16 13.6 ν(NCO) 

   0.6 1.4 1.5 1.3 ν(BN) 

   0 2.0 5 1.5 ν(10BN) 

   17 17.2 6 5.4 δ(NCO) 

   ~ 16 17.0 ~ 5 5.4 δ(NCO) 

 

 

Table S2. Experimental and computed (B3LYP/6-311+G**) vibrational frequencies of 

PhB(CO) (7), computed intensities (in km mol‒1), and the corresponding isotopic shifts. 

PhB(CO) PhB(13CO)   PhB(C18O)  

νexp 
 [cm-1] 

ωtheor 

[cm-1] 
Intensity 

νexp
 

[cm-1] 

ωtheor 

[cm-1] 

νexp
 

[cm-1] 

ωtheor 

[cm-1] 
Assignment 

2012/2006 2058.8 781.8 1961/1956 2006.0 1986/1981 2032.7 ν(BCO) 

1402 1432.9 168.2 1402 1432.5 1393a 1421.2 δ(in-plane)/ 

ν(BCO) 

        

   Δνexp
 

[cm-1] 

Δωtheor 

[cm-1] 

Δνexp
 

[cm-1] 

Δωtheor 

[cm-1] 

 

   51/50 52.8 26/25 26.1 ν(BCO) 

   0 0.4 9 11.7 δ(in-plane)/ 

ν(BCO) 
a Tentative assignment due to overlap with signals of PhB(NN). 

 

Table S3. Experimental and computed (B3LYP/6-311+G**) vibrational frequencies of 

PhB(NN) (6), computed intensities (in km mol‒1), and the corresponding isotopic shifts. 

Ph-BNN Ph-B15(N)2  

νexp 
 [cm-1] 

ωtheor 

[cm-1] 
Intensity 

νexp
 

[cm-1] 

ωtheor 

[cm-1] 
Δνexp

 

[cm-1] 

Δωtheor 

[cm-1] 
Assignment 

1691 1752.8 108.5  1724.0  28.8 ν(BNN) 

1417-1387 1433.0 286.1 1373-1367 1408.1 ~ 25-28 24.9 δ(in-plane)/ 

ν(BNN) 
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Table S4. Computed (B3LYP/6-311+G**) vibrational frequencies of PhB(CO)2, computed 

intensities (in km mol‒1), and the corresponding isotopic shifts. 

PhB(CO)2 PhB(13CO)2 PhB(C18O)2  

ωtheor 

[cm-1] 
Intensity 

ωtheor 

[cm-1] 

Δωtheor 

[cm-1] 

ωtheor 

[cm-1] 

Δωtheor 

[cm-1] 
Assignment 

2175.2 489.3 2120.4 54.8 2133.5 41.7 νsym(CO) 

2069.0 1573.1 2017.7 51.3 2029.3 39.7 νasym(CO) 
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5. Computed excited state energies 

Table S5. Excited states symmetries, energies (eV), absorption wavelengths (nm), and oscillator strengths computed for conformers of PhB(N3)2, 

isomers of PhBN2 stoichiometry, PhB, and PhNBNCO at the TD-B3LYP/6-311+G**//B3LYP/6-311+G** level of theory. The most intensive 

absorptions are highlighted in green. 

Compound State eV nm   Compound State eV nm  
C6H5B(N3)2 Singlet-B2 4.25 292 f=0.0058  C6H5BN2 Singlet-B1 2.72 456 f=0.0019 

conformer1 Singlet-A1 4.47 277 f=0.4346  3ring Singlet-A2 3.82 324 f=0.0000 
 

Singlet-A2 4.62 269 f=0.0000  

 

Singlet-A1 4.70 264 f=0.0012 

 Singlet-B1 4.87 254 f=0.0001   Singlet-B2 4.77 260 f=0.0014 

 Singlet-B2 4.88 254 f=0.0587   Singlet-B2 4.96 250 f=0.0231 

 Singlet-A2 4.94 251 f=0.0000   Singlet-B1 5.16 240 f=0.0002 

 Singlet-A2 5.15 241 f=0.0000   Singlet-A1 5.56 223 f=0.2035 

 Singlet-B2 5.63 220 f=0.0034   Singlet-B2 5.97 208 f=0.0007 

 Singlet-B1 5.72 217 f=0.0003   Singlet-A2 6.23 199 f=0.0000 

 Singlet-A2 5.83 213 f=0.0000   Singlet-A1 6.53 190 f=0.0463 

conformer2 Singlet-A' 4.41 281 f=0.0171  PhNBN, 3A2  1.61 772 f=0.0000 
 

Singlet-A' 4.61 269 f=0.3306    1.95 634 f=0.0921 

 Singlet-A' 4.97 249 f=0.1418    2.57 482 f=0.0024 

 Singlet-A" 4.98 249 f=0.0002    2.65 468 f=0.0031 

 Singlet-A" 5.14 241 f=0.0000    2.71 457 f=0.0000 

 Singlet-A" 5.21 238 f=0.0005    2.79 444 f=0.0025 

 Singlet-A" 5.25 236 f=0.0000    3.08 403 f=0.0000 

 Singlet-A" 5.49 226 f=0.0001    3.42 362 f=0.1444 

 Singlet-A" 5.59 222 f=0.0003    4.05 306 f=0.2110 

 Singlet-A' 5.67 219 f=0.0057    4.33 286 f=0.0303 

conformer3 Singlet-B 4.56 272 f=0.0045  PhBNN, 3A2  3.13 396 f=0.0469 
 

Singlet-A 4.61 269 f=0.1143    3.31 375 f=0.0000 

 Singlet-B 4.80 258 f=0.0081    3.69 336 f=0.0001 

 Singlet-B 5.06 245 f=0.2195    3.99 311 f=0.1202 

 Singlet-A 5.21 238 f=0.0013    4.02 308 f=0.0087 
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 Singlet-B 5.33 233 f=0.0017    4.29 289 f=0.0002 

 Singlet-A 5.41 229 f=0.0058    4.41 281 f=0.0000 

 Singlet-B 5.51 225 f=0.0004    4.42 281 f=0.0510 

 Singlet-A 5.65 219 f=0.0056    4.46 278 f=0.0000 

 Singlet-B 5.71 217 f=0.0068    4.52 274 f=0.0037 

C6H5B Singlet-B1 2.34 529 f=0.0128  C6H5NBNCO Singlet-A1 4.68 265 f=0.4720 

 Singlet-B2 3.16 392 f=0.0412   Singlet-A2 4.75 261 f=0.0000 

 Singlet-A2 3.87 320 f=0.0000   Singlet-B2 4.84 256 f=0.0021 

 Singlet-B2 4.59 270 f=0.0227   Singlet-B1 5.07 245 f=0.0023 

 Singlet-A1 5.02 247 f=0.0815   Singlet-A2 5.36 231 f=0.0000 

 Singlet-B1 5.10 243 f=0.0720   Singlet-B1 5.68 218 f=0.0013 

 Singlet-A2 5.18 239 f=0.0000   Singlet-B2 5.75 215 f=0.1421 

 Singlet-B1 5.21 238 f=0.0035   Singlet-B1 5.93 209 f=0.0003 

 Singlet-A1 5.27 235 f=0.1912   Singlet-A1 5.94 209 f=0.0281 

 Singlet-B2 5.59 222 f=0.0240   Singlet-A2 6.04 205 f=0.0000 
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6. Cartesian Coordinates 

The Cartesian coordinates computed at the B3LYP/6-311+G** level of the isomers of PhBN6,
1 

PhBN2,
1 and PhB2 isomer were published in Supporting Information sections of pervious 

publications. 

 

Cartesian coordinates were obtained at the B3LPY/6-311+G** level of theory and are given in 

Å.  

 

12 

PhNB(NCO) -479.523703733 

6        0.000000000      0.000000000     -3.785371000 

6        0.000000000      1.204267000     -3.081738000 

6        0.000000000      1.210048000     -1.690871000 

6        0.000000000      0.000000000     -0.977623000 

6        0.000000000     -1.210048000     -1.690871000 

6        0.000000000     -1.204267000     -3.081738000 

7        0.000000000      0.000000000      0.392774000 

5        0.000000000      0.000000000      1.639044000 

7        0.000000000      0.000000000      3.011172000 

1        0.000000000      2.146520000     -3.618473000 

1        0.000000000      2.143168000     -1.140165000 

1        0.000000000     -2.143168000     -1.140165000 

1        0.000000000     -2.146520000     -3.618473000 

1        0.000000000      0.000000000     -4.869103000 

6        0.000000000      0.000000000      4.206078000 

8        0.000000000      0.000000000      5.372043000 

 

12 

(CH3)2BNCO 

5        0.933796000     -0.001232000      0.002291000 

7       -0.482618000     -0.236579000      0.009688000 

6       -1.669056000     -0.092883000      0.001014000 

8       -2.837751000     -0.009115000     -0.004929000 

6        1.894110000     -1.242734000      0.006706000 

1        2.866786000     -1.027882000      0.457904000 

1        1.461469000     -2.128599000      0.477775000 

1        2.096725000     -1.513222000     -1.040652000 

6        1.464920000      1.478202000     -0.010177000 

1        0.749724000      2.209268000     -0.394258000 

1        1.687702000      1.763931000      1.028711000 

1        2.409102000      1.576129000     -0.554585000 

 

16 

C6H5B(CO)2 

 C    -0.336302     0.091887    -2.607730 

 C    -1.530464    -0.180776    -1.942545 

 C    -1.560976    -0.237240    -0.550740 

 C    -0.404317    -0.002231     0.211159 

 C     0.787324     0.281185    -0.476770 

 C     0.823987     0.317678    -1.869094 

 B    -0.442326    -0.054827     1.786444 

 C     0.611146    -0.630265     2.622315 

 O     1.457113    -1.086579     3.254471 

 H    -2.438856    -0.359517    -2.507562 

 H    -2.495424    -0.476828    -0.053616 

 H     1.696351     0.485597     0.079658 

 H     1.758256     0.532226    -2.376519 
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 H    -0.310166     0.128054    -3.690958 

 C    -1.535768     0.465302     2.607093 

 O    -2.411939     0.879820     3.226772 
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7. Full references 43 and 49 

 

Reference 43: 

Frisch, M. J.; Trucks, G. W.; Schlegel, H. B.; Scuseria, G. E.; Robb, M. A.; Cheeseman, J. R.; 

Scalmani, G.; Barone, V.; Mennucci, B.; Petersson, G. A.; Nakatsuji, H.; Caricato, M.; Li, X.; 

Hratchian, H. P.; Izmaylov, A. F.; Bloino, J.; Zheng, G.; Sonnenberg, J. L.; Hada, M.; Ehara, 

M.; Toyota, K.; Fukuda, R.; Hasegawa, J.; Ishida, M.; Nakajima, T.; Honda, Y.; Kitao, O.; 

Nakai, H.; Vreven, T.; Montgomery, J. A.; Peralta, J. E.; Ogliaro, F.; Bearpark, M.; Heyd, J. J.; 

Brothers, E.; Kudin, K. N.; Staroverov, V. N.; Kobayashi, R.; Normand, J.; Raghavachari, K.; 

Rendell, A.; Burant, J. C.; Iyengar, S. S.; Tomasi, J.; Cossi, M.; Rega, N.; Millam, J. M.; Klene, 

M.; Knox, J. E.; Cross, J. B.; Bakken, V.; Adamo, C.; Jaramillo, J.; Gomperts, R.; Stratmann, 

R. E.; Yazyev, O.; Austin, A. J.; Cammi, R.; Pomelli, C.; Ochterski, J. W.; Martin, R. L.; 

Morokuma, K.; Zakrzewski, V. G.; Voth, G. A.; Salvador, P.; Dannenberg, J. J.; Dapprich, S.; 

Daniels, A. D.; Farkas, Ö.; Foresman, J. B.; Ortiz, J. V.; Cioslowski, J.; Fox, D. J., Gaussian 

09, Revision D.01, Wallingford CT, 2009. 

 

Reference 49: 

Werner, H.-J.; Knowles, P. J.; Knizia, G.; Manby, F. R.; Schütz, M.; Celani, P.; Györffy, W.; 

Kats, D.; Korona, T.; Lindh, R.; Mitrushenkov, A.; Rauhut, G.; Shamasundar, K. R.; Adler, T. 

B.; Amos, R. D.; Bernhardsson, A.; Berning, A.; Cooper, D. L.; Deegan, M. J. O.; Dobbyn, A. 

J.; Eckert, F.; Goll, E.; Hampel, C.; Hesselmann, A.; Hetzer, G.; Hrenar, T.; Jansen, G.; Köppl, 

C.; Liu, Y.; Lloyd, A. W.; Mata, R. A.; May, A. J.; McNicholas, S. J.; Meyer, W.; Mura, M. E.; 

Nicklass, A.; O'Neill, D. P.; Palmieri, P.; Peng, D.; Pflüger, K.; Pitzer, R.; Reiher, M.; Shiozaki, 

T.; Stoll, H.; Stone, A. J.; Tarroni, R.; Thorsteinsson, T.; Wang, M., MOLPRO, version 2015.1, 

a package of ab initio programs. 
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