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Structures and bonding of auropolyboroenes [Au,(B,).B;s] ,
[Auy(B4).B,]* and [Auy(B4).B]* (x = 2, 3): Comparison with

dihydride polyboroenes
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Table S1. Fragmentation channels and dissociation energies (AE) for
auropolyboroenes Au,Bo*, Au;Bio>, AuBi; , AwBis', Au,Bis> and AuBjs
compared with the corresponding dihydride boron H,Bo", HoBi¢>, HoBy; , HyBi3™,
H,B4* and H,B5 .

channels AE (eV)
Au,B; (c '4)= AuB; (c A+ Au (OH, '4,, ) 3.53
H,B; (C,.'4)=HB; (C,.>4 }+ H (OH, 4, 4.60
Au,B; (C,,'4)=B; (C,, )+ Au, (D,,,'%, ) 4.39
H,B; (C,.'4)=B; (C,,' 4)+ H, (D.,,'%,) 3.18

Au,B; (Cyy.'4)= 4uBly (C,.2A)+ Au(OH 24,) 374
H,B}; (Cyy'A)=HB} (C,.2A )+ 1 (OH.*4,,) 4.56
Au,Biy (CZha IA): By (Dz,l, lAg )+ Au, (Doohj lzg) 431

H,B}; (Cyy,'4)= B}y (D' 4, y+ H, (D

90,

hylzg) 3.22
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Au,B;,(C,,."4)= AuB, (C,,” A )+ 4u (OH,* 4,,)
H,B,,(C,,,' 4 )=HB;, (C,.>4 y+ H (OH,4,,)
Au,B;,(C,\."4)= B, (C,\ 4 )+ A, (D, '2,)
H,B,,(C,,.'4)=B,(C.,. 4 )} H, (D, '2,)
Au,B}, (C '4)= AuB;, (cl, "A )+ Au (OH, "4, )
H,B},(C,y, ' A)=HB;, (C,.>A )+ H (OH,* 4,,)
Au,B, (C,, 4)= B (C,. A )+ Au, (D.,,'2,)
H,B},(C,y, ' 4)= B, (C,, ' A )+ H, (D, 'S, )
Au, By (Cyy ' A)= 4uB’ (C,,> A )+ Au(OH, 4,, )
H,B, (Cyy,' A )= HB}, (C..>A)+ H (OH, 4,, )
Au, By (Cyy ' A)=BY (o' A )+ Ay (D,,,'2,)
H,B, (Cyy' 4 )= B (Cy ' 4)+ H, (D, '2,)
Au,B(C,,, ' A)= AuB, (C,,> A )+ Au(OH, 4, )
H, B (Cyy 4 )= HB (C,, 4 )+ H (OH,* 4,,)
Au,B(C,,, ' 4)= B, (C,, A )+ Au, (D,,,'2,)

H,B;; (Czh’ lAl ): By (Cl > 1A)"' H, (Dooh’ lzg)
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Fig. S1 Optimized structures of the low-lying isomers of Au,Bo" and Au,Bi¢>

auropolyboroenes with their symmetry, electron state and relative energies at
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B3LYP/Au/SDD/B/6-311+G* method.
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Fig. S2 Optimized structures of the low-lying isomers of Au,B;; and Au,Bis*
auropolyboroenes with their symmetry, electron state and relative energies at

B3LYP/Au/SDD/B/6-311+G* method.
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Fig. S3 Optimized structures of the low-lying isomers of Au,Bi4>~ and Au,Bis
auropolyboroenes with their symmetry, electron state and relative energies at

B3LYP/Au/SDD/B/6-311+G* method.
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Fig. S4 Optimized lowest-energy structures for dihydride polyboroenes [Hy(B4).Bs] ,
[Hy(B4).B2]%, [Ha(B4)B]" (x =2, 3).
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Fig. S5 Optimized the ground state structures of neutral Au,Bgand Au,B;; clusters.
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Fig. S6 Chemical bonding analyses for H,B,; and H,Bs>~ using the AANDP method.
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Fig. S7 Simulated photoelectron spectra for the lowest-energy structures of H,By; ,
Auw,B;; and Au,Bis clusters at the TPSS level. Photoelectron spectra of D,B;;

measured at 266 nm. (The spectra are taken from Ref. 28. Copyright 2012 American

Chemical Society).
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