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Figure S1. Updated plot of bridging angle as a function of Curtis’s bridge asymmetry parameter, inclusive of 
all binuclear and polynuclear entries in the CSD. Data from the CSD is shown in blue. Curtis’s original data 

points are shown in red. 
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Figure S2. Histogram of CSD entries as a function of the bridging asymmetry parameter, inclusive of all 
binuclear and polynuclear entries in the CSD. 
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Table S1. A list of 4-electron donor SBCO entries in the CSD. The bridging angle column is color coded 
according to the magnitude of the vector angle, from green (small) to red (large). The Complex Type column 

contains abbreviations such as “NR3” when the ligand cannot be represented as part of a simple chemical 
formula. CCDC refcodes are provided for reference. 

 

Year Refcode 
bridging 

angle Complex Type M-CO d count other M d count 

2001 MOCJOD 32.054 
(dppm)Mn2(CO)5(CO)(P(OMe)3

) Mn(0) 7 Mn(0) 7 
1982 MOACZR10 37.58 

 
Mo(0) 6 Zr(IV) 0 

1979 CPNBMO 37.597 Cp2NbMp Mo(0) 6 Nb(III) 2 
1983 BULRUV 39.351 

 
W(0) 6 Ti(IV) 0 

1983 BOYBIA 39.395 
 

W(0) 6 Ti(IV) 0 
1992 KOPXOC 42.289 

 
Mo(0) 6 Mo(I) 5 

1994 YOLJAK 42.735 (dcpm)2Mn2(CO)5 Mn(0) 7 Mn(0) 7 
1975 DPMMNC10 49.596 (dppm)2Mn2(CO)5 Mn(0) 7 Mn(0) 7 
2012 XERTAR 58.196 

 
Rh(I) 8 Ir(I) 8 

1996 ZUJZAF 62.24 
 

Ir(I) 8 Rh(I) 8 
2007 SIYFIQ 62.371 (PPh3)(NR3)CuMp Mo(0) 6 Cu(I) 10 
1988 JAGVUI 62.458 (TMEDA)CuMo(CO)3Tp Mo(0) 6 Cu(I) 10 

1985 DONDEP 62.936 [(PPh3)2Cu]2[Fe(CO)4] Fe(-II) 
1
0 Cu(I) 10 

1983 COWLUV 62.97 (NR3)(alkyl)ZnWp W(0) 6 Zn(II) 10 
2010 AKONUK 63.038 (IPr)CuMp Mo(0) 6 Cu(I) 10 
2007 SIYFAI 63.364 (PPh3)(PR3)CuMp Mo(0) 6 Cu(I) 10 
1985 DAVPUL 63.639 (PPh3)2NiWp W(0) 6 Ni(I) 9 
2007 SIYFEM 63.977 (PMe3)(PR3)CuWp W(0) 6 Cu(I) 10 
1983 BOVKUS 64.454 (PPh3)2CuWp W(0) 6 Cu(I) 10 
2007 SIYDOU 64.507 (PMe3)(PR3)CuMp Mo(0) 6 Cu(I) 10 
1984 CASZUR10 64.618 (dcpm)2Mn(CO)3PdBr Mn(0) 7 Pd(II) 8 
2007 SIYDIO 64.967 (PPh3)(PR3)CuCrp Cr(0) 6 Cu(I) 10 
2007 SIYDUA 64.991 (PCy3)(PR3)CuMp Mo(0) 6 Cu(I) 10 
1997 NAYKON 65.103 [(PEt)3AuTi(CO)6][K(crown)2] Ti(-II) 6 Au(I) 10 

1993 HAKBEA 65.406 
[(dppm)2Mo(tBuNC)(CO)3PdI][

PF6] Mo(0) 6 Pd(II) 8 
1981 BEFYAM 65.863 (PPhMe2)Pd(py)(alkyl)Mp Mo(0) 6 Pd(II) 8 
1986 DONWOS 66.367 (PEt3)2PtW(CO)2(carborane) W(0) 6 Pt(II) 8 
2007 SIYDEK 66.915 (PMe3)(PR3)CuCrp Cr(0) 6 Cu(I) 10 
2001 QOLSUF 67.028 (tpy)AgRe(CO)3(carborane) Re(0) 7 Ag(I) 10 
2006 ECEPOS 67.136 (Et)(dppe)PtMp Mo(0) 6 Pt(II) 8 

1984 COYBEX 67.28 

[(K-dppm)Pt(mu-
dppm)MoCp'(CO)2][dimolybdate]0

.5 Mo(0) 6 Pt(II) 8 
1990 VEYFOU 67.512 [(dppm)2Rh(CO)(mu- Re(I) 6 Rh(I) 8 
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H)Re(CO)3][BF4] 

2005 KODSIG 67.604 
[(dppm)2Rh(CO)Os(CO)2(sigma-

alkyl)(sigma-alkenyl)][BF4] Os(II) 6 Rh(I) 8 

1992 VOZFUL 67.627 
(PPh3)AuFe(CO)2(PMe3)(SiPh2M

e) Fe(0) 8 Au(I) 10 
2003 HUPMEK 67.762 

 
Mo(0) 6 Cu(I) 10 

1989 JEKSUN 67.807 PhPt(cod)Wp W(0) 6 Pt(II) 8 
1993 LAMWOL 67.849 [(PR3)AgMp]2 Mo(0) 6 Ag(I) 10 
1969 TCPWPA 67.889 PPh3AuWp W(0) 6 Au(I) 10 
2001 XOKPOC 67.922 (dppm)NiMeFe(CO)3(Si(OMe)3) Fe(0) 8 Ni(II) 8 
2006 NEZMIP 67.958 

 
Mo 

 
Mo 

 
1997 NORJIN 68.035 (K-dppe)PdMeCo(CO)4 Co(-I) 

1
0 Pd(II) 8 

1999 LIRJAX 68.158 
 

Re(0) 7 Cu(I) 10 
2003 XUSZEQ 68.159 [Cu(NR2)2Fe(CO)3(PR3)2][BF4] Fe(0) 8 Cu(I) 10 
2001 QOLSIT 68.239 

 
Re(0) 7 Ag(I) 10 

1986 DUGVUW 68.353 (PPh3)CuMo(CO)3Tp Mo(0) 6 Cu(I) 10 

1993 LIHKIW 68.426 
Pd(I)(PR2)(NR2)Mo(CO)3)(PR2)(

NR2)(I) Mo(I) 5 Pd(I) 9 

1987 FIDJEH 68.453 (dppm)2Ni(CO)Ni(CO)(CNMe) Ni(0) 
1
0 Ni(0) 10 

1991 SOLSOB 68.521 
(dppm)2Rh(Cl)(mu-

SO2)Mo(CO)3 Mo(0) 6 Rh(I) 8 
1995 YIRCAD 68.563 (en)CuMc Mn(-I) 8 Cu(I) 10 
1983 CECGIA 68.604 (py)Cu(mu-OAc)2Mo(CO)2Cp Mo(0) 6 Cu(I) 10 
2004 OBOLEX 68.631 [Pd(I)(PR3)Mp]2 Mo(0) 6 Pd(II) 8 
2003 KAFNEL 68.714 [(PPh3)Cu]2[Re(CO)3(carborane)] Re(0) 7 Cu(I) 10 
1993 HAKBOK 68.802 (dppm)2Pd(CN)Mo(CO)3(CN) Mo(0) 6 Pd(II) 8 
1994 WIMKEI 68.903 PhPt(cod)Mp Mo(0) 6 Pt(II) 8 

1991 KIRXAK 68.91 
(dppm)Pd(SnPh3)Fe(CO)3(Si(O

Me)3) Fe(0) 8 Pd(II) 8 
1998 GIWGIC 68.977 [(PR3)AgWp]2 W(0) 6 Ag(I) 10 

1992 WADLUI 69.001 
[(PPh3)AuMo(CO)2(K-dppm-

O1)2][PF6] Mo(0) 6 Au(I) 10 

1996 TOKFAA 69.036 
(PPh3)Cu(NR3)Fe(CO)3(SiOR3)(P

NMe2OMe) Fe(0) 8 Cu(I) 10 
2005 KAPQUO 69.078 

 
Re(0) 7 Cu(I) 10 

2001 WOXFOE 69.132 (K-dppm)Pd(Me)(Cl)Fe(CO)4 Fe(0) 8 Pd(II) 8 
1993 LAJVAT 69.179 (K-dppm)Pt(mu-dppm)WCp(CO)2 W(0) 6 Pt(II) 8 
1995 ZAQLIM 69.252 

 
W(0) 6 Cu(I) 10 

2009 DOZJAE 69.268 
(PPh3)AuMo(CO)3[MoS2BH-

group] Mo(0) 6 Au(I) 10 

2011 UWOMUP 69.352 
[(dppm)2Rh(PMe3)Os(CO)3][OT

f] Os(0) 8 Rh(I) 8 
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2010 EWUFUY 69.375 (PPh3)AuMo(CO)2(Cp)(P(O)R) Mo(0) 6 Au(I) 10 
2003 OLOZUK 69.4 (Ph)Pt(PR3)(NR3)Mp Mo(0) 6 Pt(II) 8 
1985 DELSUI 69.407 (dppm-As1)2Pt(I)Rh(I)2(CO) Rh(I) 8 Pt(II) 8 
1998 GIWGEY 69.522 [(PR3)AgCrp]2 Cr(0) 6 Ag(I) 10 

1999 MEJTAW 69.587 

(mu-
dppe)Pd(py)(alkyl)Fe(CO)3(Si(O

Me)3) Fe(0) 8 Pd(II) 8 
1987 DEXFUH10 69.706 (dppm)2Cu(Cl)W(CO)3 W(0) 6 Cu(I) 10 
1996 TOWTEE 69.712 

 
Fe(0) 8 Pd(II) 8 

1983 CASZIF 69.839 [(PEt3)2PtWp][BF4] W(0) 6 Pt(II) 8 
2001 QOSHAH 69.857 (PPh3)AuMo(CO)3(C5BR) Mo(0) 6 Au(I) 10 

1991 KODKAP 69.949 
(phen-

C1)Pd(Cl)W(CO)2(carbene)(Cp) W(0) 6 Pd(II) 8 
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Figure S3. Calculated IR frequencies for (IMe)Cu-Mn(CO)5 as a function of the angle being varied as shown in 
Figure 11. Only data for the two vibrational modes involving the SBCO being manipulated are shown. 
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Table S2. Full list of CCDC reference codes for all complexes included in the analyses shown in the main text 
of the article. 
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