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Supporting Information

Table S1. NBO analysis of AuBO C., ('=") at the geometry of AuBO™ C.,, (°X") at the
B3LYP/Au/Stuttgart/B,0/aug-cc-pvTZ level of theory.

Natural Charge, |e| Natural Configuration
0 20.84 25776 2p 05 37
B 0.70 25782 o4 3001 3,0.02 4,001
Au 0.14 6s"* 54°%
Bonding Lone Pairs
Occ. | Center | % Hybridization, % Occ. | Center Hybridization
428 372 701
2.00 B 20.4 3556 Dan6 d0.7 2.00 %0 p*0 gl
O 79.6 $77p 0 d 0.0 .00 1100
B 18.6 00 p99.8 2 2.00 Siz P, 0d87 ]
2.00 ’ 0.0 .99.6 0.4 2.00 Au s dt
O 81.4 s ' p °d 0.0 .00 1100
B 18.6 s"0 pP® ¢ L7 500 Poo d100
2.00 0 814 00 p99.6 404 1.97 s pd
A 46.3 875 _ 0.2 d12.3
200 | 51533 ot o o2 o 198 | © 549 p* ¢

Table S2. NBO analysis of AuBO™ C., (*Z") at the B3LYP/Au/Stuttgart/B,0/aug-cc-
pvTZ level of theory.

Natural Charge, |e| Natural Configuration
0 2096 25170 25516 34003
B 0.35 2Sl.14 2p1.42 380.04 3p0.04 4 0.01
Au -0.39 681.46 5d9.79 6p0.10 780.03 6d0.02
Bonding (o) Lone Pairs (o)
Occ. | Center | % Hybridization, % Occ. | Center Hybridization
B 16.9 SO.O 98.0 d0.2 1.00 SO.O 0.0 leO
1.00 0) 831 SO.O p99.6 d0.4 100 Au SO.O 0.0 leO
160 B 169 0 5980 402 1.00 §?82 p02 g7




o) 83.1 00 996 04 0.98 00 00 4100
1.00 B 19.5 6 p70.4 Fa 0.98 00 1,00 4100
' o 80.5 800 p387 407 0.95 066 33 281
0.92 B 70 770 1
0.99 0 93 p60.4 03
Bonding () Lone Pairs (p)
Occ. | Center | % Hybridization, % Occ. | Center Hybridization
B 16.9 00 I8 {03
1.00 (e 83.1 00 4996 04 1.00 00 1,00 4100
B 16.9 SO0 P8 {03 1.00 00 500 4100
1.00 0) 83.1 00 1996 0.4 1.00 Au §1707500 4830
: 709 3590 701 0.98 00 1,00 4100
1.00 > 12 s d 0.98 0.0 0.0 4100
. 0 80.5 589 404 407 . " p
A 452 82T 0.2 g7 T
1.00 Bu P Ssg.o p?6 02 03 0.99 0 g0 5588 {03




Table S3. NBO analysis of Au;BO" Cyy (‘A)) at the B3LYP/Au/Stuttgart/B,0/aug-cc-

pvTZ level of theory.

Natural Charge, |e|

Natural Configuration

01 2063 2517 2p4.85 300
B2 0.37 2080 2p1.76 3001 3po.03 3d0.01 4d%0! 4001 54001
Au3 0.63 6s°°7 5d°%
Aud 0.63 65" 5¢°*
Bonding Lone Pairs
Occ. | Center | % Hybridization, % Occ. | Center Hybridization
01 787 57 p40.6 a7 1.98 01 12 pss.s P
2.00 B2 213 41 psx.s 40 2.00 00 po.o 410
200 01 789 00 p99.6 P 2:00 (06 po.o 404
. B2 211 §00 poo.o 4o 1.99 Au3 §13 p00 4987
01 745 SO.O p99.7 d0.3 1.97 SO'O 0.0 d100
195 B2 25 5 SO'O pgg,j, d0'7 188 SO.G p0.0 d99.4
B2 540 R p42.2 4% 2.00 00 00 4100
2.00 Aud | 230 969 po.3 a7 2.00 (06 100 4994
Aud | 230 969 po.3 a7 1.99 Aud g3 p00 4987
1.97 00 500 4100
1.88 (06 po.o 404

Table S4. NBO analysis of Au;BO™ Cyy ('A}) structure V at the B3LYP/Au/Stuttgart

/B,0O/aug-cc-pvTZ level of theory.

Natural Charge, |e|

Natural Configuration

01 2093 PYARE 2p5'15 3p°'°13d°'03
B2 0.49 25080 2p1.66 35001 4p0.02 41001

Au3 -0.28 6s' 4 50781 752!

Aud -0.28 6s' 4 507 75"

Bonding Lone Pairs

Occ. | Center | % Hybridization, % Occ. | Center Hybridization

500 o1 |80.7 s:i pZi'i dE'T 198 | Ol R S
' B2 19.3 s> p™* d” 2.00 00 00 100

soo | 01 (R0l o
’ B2 19.1 s p d” 2.00 Au3 s Vp d
192 | 9|08 o o %50 %o o
’ B2 13.2 s p td 1.97 s pod

1 74 B2 266 S31.9 p40.6 d12.3 f15.2 200 SO.O p0.0 leO
. Au3 734 S79.8 p0.0 d20.1 fO'O 200 SO.O p0.0 leO
1 74 B2 266 S31.9 40.6 d12.3 f15.2 200 Au3 S19.6 p0.0 d80.4
. Au4 734 S79.8 p0.0 d20.1 fO'O 198 SO.O 0.0 leO
197 SO.O p0.0 leO




Table S5. NBO analysis of Au;BO™ Cyy (‘A1) second-order saddle point, where 7a;
LUMO+1 of Au;BO" Cay (‘A)) is occupied instead of 5b, LUMO (B3LYP/Au/Stuttgart

/B,0O/aug-cc-pvTZ level of theory).

Natural Charge, |e|

Natural Configuration

01 -1.03 2518 2522 3003
B2 0.07 26155 2p1.31 35004 3po.oz 4p0.01
Au3 -0.02 65102 54%95 004 7,001
Au4 -0.02 6502 54995 6p0'04 7p0.01
Bonding Lone Pairs
Occ. | Center | % Hybridization, % Occ. | Center Hybridization
01 851 00 p99.6 p 1.99 01 ST p60.6 P
2.00 B2 14.9 00 p99.7 403 2.00 00 00 4100
500 01 822 008 p38.5 4% 2:00 09 500 4991
. B2 178 §269 p73.o 4! 2.00 Au3 00 500 4100
01 84.8 SO.O p99.6 d0.4 2.00 SO'I 0.0 dgg'g
2.00 B2 152 SO'O p99,7 d(),j, 1.99 SZ.S p0.0 d97.4
197 Au3 56 REE p0.6 P 2.00 00 00 4100
. Aud 50 958 p0.6 pEr 2.00 09 00 4991
2.00 Aud 00 po.o 4100
2.00 SO.I 0.0 d99.8
1.99 25 00 4974
1.92 B2 S76.1 p23.9

Table S6. NBO analysis of AuyBO™ C.y (‘=) structure IV at the B3LYP/Au/Stuttgart

/B,0O/aug-cc-pvTZ level of theory.

Natural Charge, |e|

Natural Configuration

01 -0.94 PRRE 2p5.15 3400
B2 0.52 2100 2p1.44 45002 4p0'02
Au3 0.06 6516 54°77 7po.01
Au4 -0.64 6519 54994
Bonding Lone Pairs
Occ. | Center | % Hybridization, % Occ. | Center Hybridization
500 o1 |799 sjzz pzz: dﬁz 198 | Ol S R
' B2 20.1 s p7d” 2.00 00 00 4100
o | QB e o
' B2 16.6 s p ~dv 2.00 | Au3 s p o d™
500 01 834 SO.O p99.6 d0.4 1.95 SO'O 0.0 d]()()
. B2 16.6 SO'O pgg,g d(),z 1.95 SO.O p0.0 leO
A R st —— 290 1020 a1
0.34* ABu23 Z%g s 886.17) po.ldd13.2 ;gg Au4 Sso.o 0.0 3100
2.00 SO.O 0.0 leO
1.64 SSS.7 pO.l d14.2

* - low-occupancy bonding orbitals produced during NBO analysis.




Table S7. NBO analysis of AusBO Ca, (‘A)) at the geometry of AusBO™ Ca, (°By)
structure IV (B3LYP/Au/Stuttgart /B,0/aug-cc-pvTZ level of theory).

Natural Charge, |e| Natural Configuration
01 2085 PYARE 2p5.06 300
B2 0.58 2090 2p1.48 3001 4p0.02
Au3 0.01 6s'!" 5d°7% 64°%
Aud 0.13 6s°% 5d°%° 64°"'
Au’ 0.13 6s"%% 5d°%° 64"
Bonding Lone Pairs
Occ. | Center | % Hybridization, % Occ. | Center Hybridization
01 79 4 7 p41.7 Q07 198 01 423 ps7.5 03
2.00 B2 20.6 410 p58.9 4! 2.00 00 po.o 410
2 00 Ol 819 SO.O p99.6 d0.4 200 SO.Z 0.0 d99.8
. B2 181 §00 p99.8 402 1.99 Au3 §l13 po.o 4887
Ol 816 SO.O p99.6 d0.4 197 SO.O 0.0 d100
2.00 B2 18.4 SO0 pgg,g 402 1.93 00 po.o 4100
B2 539 SSS.Z p41.3 d0.2 fO.S 200 SO'O 0.0 d]()()
2.00 A3 | 46.1 $86-7 pO.l 432 200 07 po.o 43
1 76 Au3 418 SGO.4 p39.2 d0.2 f{).Z 200 Au4 SO.O p0.0 d100
. Aud | 582 §883 pO.l qiie 2.00 §12 po.o 488
197 SO.3 p0.0 d99.7
200 SO.O 0.0 d100
200 SO.7 0.0 d99.3
2.00 | Au5 s"0p20 d'%
2.00 §12 500 4988
197 SO.3 p0.0 d99.7




Table S8. NBO analysis of AusBO™ Ca, (°B,) at the B3LYP/Au/Stuttgart /B,0/aug-cc-
pvTZ level of theory.

Natural Charge, |e| Natural Configuration
Ol _0.91 281.75 2p5.12 3d0.03
B2 0.55 2093 2p1.46 3001 3po.oz
Au3 0.07 6512 54°7° 6p0'01 75001 ¢ 4001
Aud 036 65139 5499 6p0'01 75001
Au5 036 65139 54°9 6p0'01 75001
Bonding (o) Lone Pairs (o)
Occ. | Center | % Hybridization, % Occ. | Center Hybridization
oo 01 798 $92 p4o.1 a7 0.99 01 07 p59.0 P
. B2 202 398 p60.2 4! 1.00 00 po.o 410
oo 01 332 00 p99.6 FE 1.00 02 00 4998
. B2 16.8 00 poo.s 402 1.00 Au3 g3 po.o 4887
o1 828 SO.O p99.6 d0.4 0.98 SO'O 0.0 d100
1.00 B2 172 00 poo.s 402 0.98 00 po.o 4100
B2 365 7 p39.9 23 100 ST 00 969
1.00 885 0.1 4114 ) o.opo.o 100
Au3 | 435 s °pd 1.00 s"0p%0d
B2 435 S59.7 p40.0 d0.2 f0'3 1 00 SO'O 0.0 d]()()
0.12* . p
Au3 56.5 885 pO.l FuE 1.00 Aud Szz pEE d:'z
1.00 s p d
0.92 885.4 p0.0 d14.5
S
1.00 “pd
1.00 :0.0 po.o 4100
1.00 Au5s 27 00 4973
1.00 SS.G 0.0 d91.4
0:92 554 00 143
Bonding () Lone Pairs (p)
oo 01 797 92 p4o.1 a7 0.99 01 07 p59.0 P
. B2 203 398 p60.2 4! 100 0 pO'O 4
oo B2 371 99 p39.7 "2 103 1.00 01 po.o 499
. Au3 429 G pO.l FUE 1.00 Au3 g2 po.o 4588
Aud 50 S94.5 p0.9 d4.6 0.98 SO'O 0.0 d100
088 All5 50 Sg4,5 p(),g d4'6 097 SO.O p0.0 leO
399 _39.7 102 (03 12,00 {988
B2 | 429 s p* 7 d% 1.00 s d
0.14* A | 571 g8 01 113 1.00 00 100 4100
1.00 Aud 00 100 4100
083** Ol SO,O p99,6 d0,4 100 SZ.] 0.0 d97.9
0.19%* B2 SO.O p99.9 d0.1 0.98 Sl.l p0.0 d98.9
0.83%* 01 Ay p99.6 FE 100 RER
0.19%* B2 "0 77 01 1.00 00 100 4100
1.00 | Au5 s"0p20 d'%
1.00 21 p00 4979
0:98 g po.o 489

* - low-occupancy bonding orbitals produced during NBO analysis.
** - in the original NBO output these orbitals are regarded as low-occupation lone pairs.
It is possible though, that they actually represent two B-O mt-bonds.




Table S9. NBO analysis of AusBO™ C; (*A’) at the B3LYP/Au/Stuttgart /B,0/aug-cc-
pvTZ level of theory.

Natural Charge, |e| Natural Configuration
01 2092 2517 2p5.13 300
B2 0.54 2097 2p1.44 3002 3p0'02
Au3 0.02 6519 54°78 6p0'01 640!
Aud 2032 6537 54°93 6p0'01 640!
Au5 -0.33 6s'° 547 75"
Bonding (o) Lone Pairs (o)
Occ. | Center | % Hybridization, % Occ. | Center Hybridization
01 799 7 p39.6 a7 1.00 01 02 pso.s P
1.00 B2 |20.1 R S 1.00 s"0p?0 d'%
oo 01 827 00 p99.6 FE 1.00 §00 po.o 4100
. B2 173 00 poo.s 402 1.00 Au3 §124 po.o 487
01 827 00 p99.6 FE 0.98 §00 100 4100
1.00 B2 173 SO0 pgg,g 402 0.98 00 po.o 4100
oo B2 60.0 509 p38.7 a2 100 02 00 998
. Au3d | 400 §873 p0.1 q'24 100 {00700 4100
B2 200 509 p38.7 722 100 99 00 4o0.
0.28* Au3 60.0 S87.5 pO.l d12.4 100 Au4 SSO'O 0.0 d]()()
1:00 00 po.o 4100
0.76 804 p0.3 q'03
1.00 00 00 4100
1:00 00 100 4100
1.00 12700 4873
1.00 Au5s Sso.o po.o 4'%
1.00 00 100 4100
0.92 §872 po.o q'28
Bonding () Lone Pairs (p)
01 30.1 77 p46.7 40 0.99 01 12 p58.6 a2
1.00 B2 19.9 §364 p63.5 4! 1.00 00 po.o 4100
oo 01 833 00 p99.6 FeE 1.00 §00 po.o 4100
. B2 16.7 §00 poo.s 402 1.00 Au3 §140 po.o 4869
01 82.9 SG.O p93.6 d0.4 0.98 SO'O 0.0 d100
100 B2 17 1 S4'5 p95,3 d(),z 098 SO.O p0.0 leO
B2 50 7 57 p40.9 42 1.00 00 00 4100
0.99 AW3 473 §560 pO.l 440 1.00 00 100 4100
097 Aud | 585 56 po.z 2 1.00 Aud 39 po.o 46!
. Au5 415 S96.2 p0.2 d3.5 1.00 SO'O 0.0 d100
0.98 00 po.o 4100
1.00 00 00 4100
1:00 00 100 4100
1.00 | Au5 s"0p20 d'%
1.00 g2 00 4988
1:00 §22 p00 478

* - low-occupancy bonding orbitals produced during NBO analysis.




