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Figure S1. MS (ESI) spectrum of 3,3°-Co {[(8-O(CH2)4OCPhs]-1,2-C2BsHio} (8°-OH-1°,2°-

C2B9H10)(CH3)2N[(CH2)4sOPhs]2 (5).
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Figure S2. '"H NMR spectrum of 3,3’-Co[(8-O(CH2)4OCPhs-1,2-C2BoH10)]2
(CH3)2N[(CH2)4OPhs]2 (7).
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Figure S4. '"B{'H} NMR spectrum of 3,3’-Co[(8-O(CH2)4OCPhs-1,2-C2B9oH10)]2
(CH3)2N[(CH2)4OPhs]2 (7).
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Figure S5. ''"B NMR spectrum of 3,3’-Co[(8-O(CH2)4OCPhs-1,2-C2B9oH10)]2
(CH3)2N[(CH2)4OPhs]2 (7).
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Figure S6. MS (ESI) spectrum of 3,3’-Co[(8-O(CH2)4OCPhs-1,2-C2BoHi0)]2
(CH3)2N[(CH2)4OPhs]2 (7).
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Figure S11. MS(ESI) spectrum of 3,3’-Co[8-O(CH2);:OTBDMS]-1,2-C2BoH10)(8’-OH-1,2-
C2B9H10) (CH3)2N[(CH2);OTBDMS)]:2 (6).
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Figure S13. C{'H} NMR spectrum of 3,3’-Co[8-O(CH2);:0TBDMS-1,2-C2B9H 0)]2
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Figure S14. ''B{'H} NMR spectrum of 3,3’-Co[8-O(CH2)sOTBDMS-1,2-C2BoH10)]2
(CH3)2N[(CH2)sOTBDMS)]2 (8).
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Figure S15. ''B NMR spectrum of 3,3’-Co[8-O(CH2);OTBDMS-1,2-C2BoH0)]2
(CH3)2N[(CH2):0TBDMS)]2 (8).
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Figure S16. MS(ESI) spectrum of 3,3’-Co[8-O(CH2);OTBDMS-1,2-C2BoH10)]2
(CH3)2N[(CH2);0TBDMS)]2 (8).
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Figure S17. '"H NMR spectrum of [3,3’-Co(8-O(CH2)30H-1,2-C2BoH10)2] TBA (9).
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Figure S18. >C{'H} NMR spectrum of [3,3’-Co(8-O(CH2);0H-1,2-C2B9oH0)2] TBA (9).
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Figure S20. ''B NMR spectrum of [3,3’-Co(8-O(CH2)30H-1,2-C2B9oH10)2] TBA (9).
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Figure S21. MS(ESI) spectrum of [3,3’-Co(8-O(CH2)30H-1,2-C2B9H10)2] TBA (9).
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Figure S22. MS (ESI) spectrum of 3,3’-Co{[8-O(CH2)sOTBDMS-1-(CH2).0OH]-1,2-
C2B9H9)}[8’-O(CH2);OTBDMS-1",2’-C2B9oH10)] (10).
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Figure S23. 'H NMR spectrum of 3,3’-Co[(8-O(CH2)sOTBDMS-1-(CH2)20H-1,2-
C2B9Ho)]2™ (11).
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Figure S24. *C{'H! NMR spectrum of 3,3’-Co[(8-O(CH2);OTBDMS-1-(CH2)20H-1,2-
C2B9Ho)]2™ (11).
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Figure S25. '"B{'H} NMR spectrum of 3,3’-Co[(8-O(CH2);OTBDMS-1-(CH2).0H-1,2-
C2B9Ho)]2™ (11).
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Figure S26. ''B NMR spectrum of 3,3’-Co[(8-O(CH2);:0TBDMS-1-(CH2)20H-1,2-
C2B9oHo)]2” (11).
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Figure S27. MS (ESI) spectrum of 3,3’-Co[(8-O(CH2);OTBDMS-1-(CH2).0H-1,2-
C2B9Ho)]2™ (11).

' | | N ] \%
1 | '
| | . Ji A O

T T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 45 3.0 25 20 1.5 1.0 ppm

—— " :

Figure S28. '"H NMR spectrum of 8,8’-bridged [8,8'-02P(O)H-3,3'-Co(1,2-C2B9H 10)2] HNEt3
H-phosphonate (12).
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Figure S29. *C{'H} NMR spectrum 8,8 -bridged [8,8'-O2P(O)H-3,3'-Co(1,2-C2B9H 10):]
HNEt3 H-phosphonate (12).
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Figure S30. ''B{'H} NMR spectrum of 8,8’-bridged [8,8'-02P(O)H-3,3'-Co(1,2-C2B9H 0)2]
HNEt3 H-phosphonate (12).
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Figure S32.3'P{'H} NMR spectrum of 8,8’-bridged [8,8'-02P(0)H-3,3'-Co(1,2-C2BoH 0)]
HNEt3 H-phosphonate (12).
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Figure S33. 3'P NMR spectrum of 8,8’-bridged [8,8'-02P(0)H-3,3'-Co(1,2-C2BoH10)2] HNEt3
H-phosphonate (12).
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Figure S34. MS (ESI) spectrum of 8,8’-bridged [8,8'-O2P(O)H-3,3'-Co(1,2-C2ByH10)2] HNEt3
H-phosphonate (12).
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Figure S35. FT-IR spectrum of 8,8’-bridged [8,8'-O2P(O)H-3,3'-Co(1,2-C2B9H10)2] HNEt3 H-
phosphonate (12).
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Figure S36. UV-VIS spectrum of 8,8’-bridged [8,8'-O2P(0)H-3,3'-Co(1,2-C2B9H10)2] HNEt3
H-phosphonate (12).
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Figure S37. '"H NMR spectrum of 8,8 -bridged [8,8'-02P(0)SH-3,3'-Co(1,2-C2B9H10)2]
HDBU phosphorothioate (13).
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Figure S39. ''B{'H} NMR spectrum of 8,8’-bridged [8,8'-02P(0)SH-3,3'-Co(1,2-C2BoH10)2]
HDBU phosphorothioate (13).
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Figure S40. ''B NMR spectrum of 8,8’-bridged [8,8'-O2P(0)SH-3,3'-Co(1,2-C2BoH 10)2]
HDBU phosphorothioate (13).
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Figure S41. *'P{'H} NMR spectrum of 8,8-bridged [8,8'-O2P(0)SH-3,3'-Co(1,2-C2BsH 10)2]
HDBU phosphorothioate (13).
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Figure S42. *'P NMR spectrum of 8,8’-bridged [8,8'-O2P(0)SH-3,3'-Co(1,2-C2BoH 10)2]
HDBU phosphorothioate (13).
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Figure S43. MS (ESI) spectrum of 8,8’-bridged [8,8'-O2P(O)SH-3,3'-Co(1,2-C2B9H10)2]
HDBU phosphorothioate (13).
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Figure S44. FT-IR spectrum of 8,8’-bridged [8,8'-O2P(O)SH-3,3'-Co(1,2-C2B9H10)2] HDBU
phosphorothioate (13).
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Figure S45. UV-VIS spectrum of spectrum of 8,8’-bridged [8,8'-O2P(O)SH-3,3'-Co(1,2-
C2B9H10)2] HDBU phosphorothioate (13).
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Figure S46. 'H NMR spectrum of [8,8'-02P(0)S(CH2)4OCPh3-3,3'-Co(1,2-C2BoHi10)2] HNEt3
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Figure S47. >C{'H} NMR spectrum of [8,8'-02P(0)S(CH2)4OCPh3-3,3'-Co(1,2-C2BoH10)2]
HNE; (15).
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Figure S48. 'B{'H} NMR spectrum of [8,8'-02P(0)S(CH2):OCPhs-3,3'-Co(1,2-C2BsH10)2]
HNE; (15).
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Figure S49. ''B NMR spectrum of [8,8'-02P(0)S(CH2)4OCPhs-3,3'-Co(1,2-C2BoHio):]
HNE (15).
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Figure S50. *'P{'H} NMR spectrum of [8,8'-O2P(0)S(CH2)sOCPh3-3,3'-Co(1,2-C2B9H 0)2]
HNE (15).
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Figure S51. 3'P NMR spectrum of [8,8'-02P(0)S(CH2)4OCPhs-3,3'-Co(1,2-C2BsHi0)2] HNEt3
(15).
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Figure S52. MS (ESI) spectrum of [8,8'-O2P(0)S(CH2)sOCPhs-3,3'-Co(1,2-C2B9H10)2]

HNEt; (15).
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Figure S53. FT-IR spectrum of [8,8'—02P(O)S(CH2)4OCPh3—3,3'—Co(1,2—C2B9H10)2] HNE;
(15).
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Figure S54. UV-VIS spectrum of [8,8'-O2P(0)S(CH2)4OCPhs-3,3'-Co(1,2-C2BoH10)2] HNEt3
(15).
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Figure S55. "'H NMR spectrum of [8,8'-02P(0)S(CH2)30CPh3-3,3'-Co(1,2-C2BoH10)2] HNE3
(16).
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Figure S56. °C {'"H} NMR spectrum of [8,8'-02P(0)S(CH2)30CPh3-3,3'-Co(1,2-C2BoH10)2]
HNEt;3 (16).
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Figure S57. "'B{'H} NMR spectrum of [8,8'-02P(0)S(CH2)30CPh3-3,3'-Co(1,2-C2BoH10)2]

HNEL (16).
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Figure S58. ''B NMR spectrum of [8,8'-02P(0)S(CH2)30CPhs-3,3'-Co(1,2-C2BoHi0)2]

HNEL (16).
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Figure S59. *'P{'H} NMR spectrum of [8,8'-O2P(0)S(CH2):0CPh3-3,3'-Co(1,2-C2B9H 0)2]
HNE (16).
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Figure S60. *'P NMR spectrum of [8,8'-02P(0)S(CH2);0CPhs-3,3'-Co(1,2-C2BoH10)2] HNEt3
(16).
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Figure S62. FT-IR spectrum of [8,8'-02P(O)S(CH2)3OCPh3-3,3'—Co(1,2-C2B9H1o)2] HNEt;
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Figure S63. UV-VIS spectrum of [8,8'-02P(0)S(CH2);0CPhs-3,3'-Co(1,2-C2BoHi0)2] HNEt:

(16).
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Figure S64. 'H NMR spectrum of 4-(1,3-bis(trityloxy)propan-2-yloxy)butyl4-
methylbenzenesulfonate (20).
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Figure S65. '*C{'H} NMR spectrum of 4-(1,3-bis(trityloxy)propan-2-yloxy)butyl4-
methylbenzenesulfonate (20).
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Figure S66. MS (ESI) spectrum of 4-(1,3-bis(trityloxy)propan-2-yloxy)butyl4-
methylbenzenesulfonate (20).
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Figure S67. FT-IR spectrum of spectrum of 4-(1,3-bis(trityloxy)propan-2-yloxy)butyl4-
methylbenzenesulfonate (20).
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Figure S68. UV-VIS spectrum of 4-(1,3-bis(trityloxy)propan-2-yloxy)butyl4-
methylbenzenesulfonate (20).
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Figure S69. 'H NMR spectrum of [8,8'-02P(0)S(CH2)4OCH(CH20Tr)2-3,3'-Co(1,2-
C2B9oHi10)2]JHNELts (21).
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Figure $70. 3C{'H} NMR spectrum of [8,8'-02P(0)S(CH2):0CH(CH>OTr)2-3,3'-Co(1,2-

C2B9H10)2]JHNELt; (21).
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Figure S71. ''"B{'H} NMR spectrum of [8,8'-O2P(0)S(CH2)sOCH(CH20Tr)2-3,3'-Co(1,2-
C2BoH10)2]JHNELts (21).
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Figure S72. ''B NMR spectrum of [8,8'-O2P(0)S(CH2)4OCH(CH20Tr)2-3,3'-Co(1,2-
C2BoHi10)2]HNEts (21).
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Figure S73. *'P{'H} NMR spectrum of [8,8'-O2P(0)S(CH2)sOCH(CH20Tr)2-3,3'-Co(1,2-
C2B9H10)2]JHNEL; (21).
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Figure S74. 3'P NMR spectrum of [8,8'-02P(0)S(CH2)sOCH(CH20Tr)2-3,3'-Co(1,2-
C2BoHi10)2]JHNEts (21).
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Figure S75. MS (ESI) spectrum of [8,8'-O2P(0)S(CH2)sOCH(CH20Tr)2-3,3'-Co(1,2-
C2B9H10)2]JHNEL; (21).
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Figure S76. MS (ESI) spectrum of [8,8'-02P(0)S(CH2)sOCH(CH20Tr)2-3,3'-Co(1,2-
C2B9H10)2]JHNEL; (21).
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Figure S77. UV-VIS spectrum of spectrum of [8,8'-O2P(O)S(CH2)«OCH(CH20Tr)2-3,3'-
Co(1,2-C2BoH10)2]HNELt3 (21).
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Figure S78. 'H NMR spectrum of {8,8‘-02P(O)S[(CH2)4OCH(CH20CPh3)2]-3,3‘-C0[1-
(CH2)20H-1,2-C2B9H10)](1°,2°-C2B9oHi10) } (22).
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Figure S79. ''B{'H} NMR spectrum of {8,8'-02P(0)S[(CH2)sOCH(CH20CPhs3)2]-3,3'-Co[1-
(CH2)20H-1,2-C2B9H10)](1°,2’-C2B9oH10) } (22).
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Figure S80. ''B NMR spectrum of {8,8'-02P(0)S[(CH2)sOCH(CH20CPhs)2]-3,3'-Co[1-
(CH2)20H-1,2-C2B9H10)](1°,2°-C2B9oHi10) } (22).
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Figure S81. 3'P{'H} NMR spectrum of {8,8'-02P(0)S[(CH2)4OCH(CH20CPh3)]-3,3'-Co[ 1-
(CH2)20H-1,2-C2B9Hi10)](1°,2’-C2B9oHi10) } (22).
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Figure S82. 3'P NMR spectrum of {8,8'-02P(0)S[(CH2)+OCH(CH20CPhs3)2]-3,3'-Co[1-
(CH2)20H-1,2-C2B9H10)](1°,2’-C2B9oH10) } (22).
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Figure S83. MS (ESI) spectrum of {8,8'-O2P(0)S[(CH2)4OCH(CH20CPhs3)2]-3,3'-Co[ 1-
(CH2)20H-1,2-C2B9H10)](1°,2’-C2B9oH10) } (22).
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Figure S84. FT-IR spectrum of {8,8'-O2P(0O)S[(CH2)sOCH(CH20CPhs3):]-3,3'-Co[ 1-
(CH2)20H-1,2-C2B9H10)](1°,2°-C2B9oHi10) } (22).
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Figure S85. 'H NMR spectrum of {8,8'-02P(0)S[(CH2)sOCH(CH20CPh3)2]-3,3'-Co[1-
(CH2)20H-1,2-C2B9oH10)] [1’-(CH2)20H-1",2’-C2B9H10)]} HNEt3 (23).
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Figure S86. ''B{'H} NMR spectrum of {8,8'-02P(0)S[(CH2)+OCH(CH20CPhs3):]-3,3'-Co[1-
(CH2)20H-1,2-C2B9H10)] [1’-(CH2)20H-1",2’-C2B9H10)]} HNEt3 (23).
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Figure S87. ''B NMR spectrum of {8,8'-02P(0)S[(CH2)4OCH(CH20CPh3)2]-3,3'-Co[ 1-
(CH2)20H-1,2-C2B9H10)] [1’-(CH2)20H-1",2’-C2B9H10)]} HNEt3 (23).
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Figure S88. *'P{'H} NMR spectrum of {8,8'-02P(0)S[(CH2)4OCH(CH20CPh3):]-3,3'-Co[1-
(CH2)20H-1,2-C2B9H10)] [1’-(CH2)20H-1",2°-C2B9oH10)]} HNEt3 (23).
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Figure S89. 3'P NMR spectrum of {8,8'-02P(0)S[(CH2)+OCH(CH20CPhs3)2]-3,3'-Co[1-
(CH2)20H-1,2-C2B9H10)] [1°-(CH2)20H-1",2’-C2B9H10)]} HNEt3 (23)
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Figure S90. ESI (MS) spectrum of {8,8'-02P(0)S[(CH2)sOCH(CH20CPh3).]-3,3'-Co[ 1-
(CH2)20H-1,2-C2B9H10)] [1’-(CH2)20H-1",2°-C2B9H10)]} HNEt3 (23).
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Figure S91. FT-IR spectrum of {8,8'-O2P(O)S[(CH2)sOCH(CH20CPhs3)2]-3,3'-Co[ 1-
(CH2)20H-1,2-C2B9H10)] [1’-(CH2)20H-1",2’-C2B9H10)]} HNEt3 (23).
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