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Figure S3. 3C NMR spectrum of 3,3’-Co[(8-O(CH2)4OCPhs-1,2-C2BgH10)]2
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Figure S6. MS (ESI) spectrum of 3,3°-Co[(8-O(CH2)4sOCPhs-1,2-C2BgH10)]2
(CH3)2N[(CH2)40Ph3]2 (7)
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Figure S8. 13C NMR spectrum of 3,3’-Co[8-O(CH2)sOTBDMS]-1,2-C2BgH10)(8’-OH-1,2-
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Figure S11. MS(ESI) spectrum of 3,3’-Co[8-O(CH2):0TBDMS]-1,2-C2BgH10)(8’-OH-1,2-
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Figure S13. 3C NMR spectrum of 3,3’-Co[8-O(CH2);0TBDMS-1,2-C2BsHuo)]2
(CH3)2N[(CH2)sOTBDMS)]2 (8).
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Figure S14. 'B{*H} NMR spectrum of 3,3’-Co[8-O(CH2)sOTBDMS-1,2-C2BgH10)]2
(CH3)2N[(CH2):0TBDMS)]2 (8).
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Figure S15. 1'B NMR spectrum of 3,3’-C0[8-O(CH2)s0TBDMS-1,2-C2BsH10)]2
(CH3)2N[(CH2)sOTBDMS)]2 (8).
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Figure S16. MS(ESI) spectrum of 3,3’-Co[8-O(CH.);0TBDMS-1,2-C2BgH10)]2
(CH3)2N[(CH2):0TBDMS)]2 (8).
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Figure S17. *H NMR spectrum of [3,3’-C0(8-O(CH2)3s0H-1,2-C2BgH10)2] TBA (9).
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Figure S18. 13C NMR spectrum of [3,3’-C0(8-O(CH2)sOH-1,2-C2BgH10)2] TBA (9).
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Figure S19. *B{*H} NMR spectrum of [3,3’-C0(8-O(CH2)30H-1,2-C,BsH10)2] TBA (9).
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Figure S20. B NMR spectrum of [3,3’-C0(8-O(CH2)30H-1,2-C2BgH10)2] TBA (9).
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Figure S22. MS (ESI) spectrum of 3,3’-Co{[8-O(CH.):OTBDMS-1-(CH2).OH]-1,2-
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Figure S23. *H NMR spectrum of 3,3’-Co[(8-O(CH2)sOTBDMS-1-(CH3),0H-1,2-
C2BgHo)]2 (11)
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Figure S24. 13C NMR spectrum of 3,3’-Co[(8-O(CH2)sOTBDMS-1-(CH2),0H-1,2-
C2BgHo)]2 (11)
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Figure S25. *B{*H} NMR spectrum of 3,3’-Co[(8-O(CH)sOTBDMS-1-(CH),0H-1,2-
C2BgHo)]2" (11)
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Figure S28. *H NMR spectrum of 8,8’-bridged [8,8'-02P(0)H-3,3'-Co(1,2-C2BgH10)2] HNEt3

H-phosphonate (12)
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Figure S29. 3C NMR spectrum 8,8’-bridged [8,8'-O2P(0)H-3,3'-Co(1,2-C2BsH10)2] HNEt3
H-phosphonate (12)
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Figure S30. 'B{*H} NMR spectrum of 8,8 -bridged [8,8'-0,P(0)H-3,3'-Co(1,2-C2BgsH10)-]
HNEts H-phosphonate (12)
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Figure S31. !B NMR spectrum of 8,8’-bridged [8,8'-0O,P(O)H-3,3'-Co(1,2-C2BgH10)2] HNEt3
H-phosphonate (12)
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Figure S32. 3'P{*H} NMR spectrum of 8,8 -bridged [8,8'-O2P(0O)H-3,3'-Co(1,2-C2BgH10)]
HNEts H-phosphonate (12)
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Figure S33. 3P NMR spectrum of 8,8’-bridged [8,8'-O2P(0)H-3,3'-Co(1,2-C2BsH10)2] HNEt3
H-phosphonate (12).
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Figure S34. MS (ESI) spectrum of 8,8’-bridged [8,8'-O2P(0O)H-3,3'-Co(1,2-C2BgH10)2] HNETt3
H-phosphonate (12).
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Figure S36. UV-VIS spectrum of 8,8’-bridged [8,8'-O2P(0O)H-3,3'-Co(1,2-C2BgH10)2] HNETt3

H-phosphonate (12)
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Figure S37. *H NMR spectrum of 8,8’-bridged [8,8'-O.P(0)SH-3,3'-Co(1,2-C2BgH10)2]
HDBU phosphorothioate (13).

RLLY IYSSUR
mmmmmmmmmm
..........

NSV PSS

3
£
I

5000000

4500000

- 4000000

- 3500000

- 3000000
- 2500000
- 2000000
- 1500000

- 1000000

MMMMMAJWMNWWWM b oy

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
260 250 240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 S0 40 30 20 10 O -10 -20

Figure S38. 13C NMR spectrum of 8,8-bridged [8,8'-02P(0)SH-3,3-Co(L,2-C2BoH10)2]
HDBU phosphorothioate (13).
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Figure S39. *B{*H} NMR spectrum of 8,8 -bridged [8,8'-O2P(0)SH-3,3'-Co(1,2-C2BsH10)2]
HDBU phosphorothioate (13).
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Figure S40. 1B NMR spectrum of 8,8’-bridged [8,8'-O2P(0)SH-3,3'-Co(1,2-C2BgH10)2]
HDBU phosphorothioate (13).
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Figure S41. 3P{*H} NMR spectrum of 8,8’-bridged [8,8'-O,P(O)SH-3,3'-Co(1,2-C2BgsH10)2]
HDBU phosphorothioate (13).
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Figure S42. 3P NMR spectrum of 8,8’-bridged [8,8'-O2P(0)SH-3,3'-Co(1,2-C2BgH10)2]
HDBU phosphorothioate (13).



x10€

5.254

4754

4.254

375

354
325

2754
225
1754

154
1254

0.75
0.5
0.254

-ESI Scan (rt: 0.360 min) Frag=120.0V IIKS238F 1 ESI neg 2021_05_20.d

2
&
. 2
VA
— ;’\: o {l
- b 0. S
A N ] o0 on
= RA
o
3
2
©
g 5 = 8 &R
a 5] = s o8
< P o g g~
& ) 8 s 83
0 A " L ihatadls s
" 80 75 100 125 15 175 200 25 280 275 35 350 375 400 425 450 475

Counts vs. Mass-to-Charge (m/z)

500 525 550 575 600 625 650 675 700 725 750 775

Figure S43. MS (ESI) spectrum of 8,8 -bridged [8,8'-O,P(0)SH-3,3'-Co(1,2-C2BgH10)]
HDBU phosphorothioate (13).
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Figure S44. FT-IR spectrum of 8,8’-bridged [8,8'-O,P(0)SH-3,3'-Co(1,2-C2BgH10).] HDBU
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T4
1 n'ﬁ}sﬂl"'
II
|
1.5 |
|
|
|
|
|
r |
|
|
|
1 a,s* nm
| N
a5 I'.I /
'\_..-/
\.\
T 450 nm
1 1 L i — | S
150 3m 200 s 500

Wavength jnm]

Figure S45. UV-VIS spectrum of spectrum of 8,8’-bridged [8,8'-O.P(0O)SH-3,3'-Co(1,2-

C2BgH10)2] HDBU phosphorothioate (13).
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Figure S46. *H NMR spectrum of [8,8'-02P(0)S(CH2)s0CPhs-3,3'-Co(1,2-C2BsH10)2] HNEt3
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Figure S47. 3C NMR spectrum of [8,8'-02P(0)S(CH2)4OCPhs-3,3'-Co(1,2-C2BgH10)2]
HNEts (15)
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Figure S48. 'B{*H} NMR spectrum of [8,8'-O,P(0)S(CH2)sOCPhs-3,3'-Co(1,2-C2BgH10)2]
HNEt; (15)
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Figure S49. 1B NMR spectrum of [8,8'-0,P(0)S(CH2)40CPhs-3,3'-Co(1,2-C2BgH10)-]
HNEt; (15)
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Figure S50. 3'P{*H} NMR spectrum of [8,8'-0,P(0)S(CH2)4OCPhs-3,3'-Co(1,2-C2B9H10)]
HNEts (15)
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Figure S51. 3IP NMR spectrum of [8,8'-O2P(0)S(CH2)sOCPhs-3,3-Co(1,2-C2BsH10)2] HNEts
(15)
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Figure S52. MS (ESI) spectrum of [8,8'-O2P(0)S(CH2)4OCPhz-3,3'-Co(1,2-C2BgH10)2]
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Figure S53. FT-IR spectrum of [8,8'-02P(0)S(CH2):0CPhs-3,3-Co(1,2-C2BsHio)z] HNEts
(15)
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Figure S54. UV-VIS spectrum of [8,8'-O2P(0)S(CH2)s0OCPhs-3,3'-Co(1,2-C2BgH10)2] HNEt3
(15)
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Figure S55. *H NMR spectrum of [8,8'-02P(0)S(CH2)sOCPhs-3,3'-Co(1,2-C2BsH10)2] HNEt3
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Figure S56. *C NMR spectrum of [8,8'-02P(0)S(CH2)sOCPhs-3,3'-Co(1,2-C2BsH10)s]
HNEt; (16)
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Figure S57. *B{*H} NMR spectrum of [8,8'-O,P(0)S(CH2)3;0CPhs-3,3'-Co(1,2-C2BgH10)2]
HNEt3 (16)
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Figure S58. !B NMR spectrum of [8,8'-O2P(0)S(CH2)sOCPhs-3,3'-Co(1,2-C2BgH10)2]
HNE3 (16)
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Figure S59. 3'P{*H} NMR spectrum of [8,8'-0.P(0)S(CH2)3s0CPhs-3,3'-Co(1,2-C2B9H10)]
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Figure S60. 3P NMR spectrum of [8,8'-O2P(0)S(CH.)30OCPhs-3,3'-Co(1,2-C2BgH10)2] HNEt3

(16)



A\ &L 5
vV Y Qo
N LA N
I H \8&7 o. S ~0\
I N WK, &
! ® \ =
\B 7
&Tﬁf(/

; Bond
100 150 200 2% 300 350 400 450 500

550 €00 = 850 700 750 800 850

Figure S61. MS (ESI) spectrum of [8,8'-O,P(0)S(CH2)3s0CPhs-3,3'-Co(1,2-C2BgH10)2]
HNEts (16)
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Figure S62. FT-IR spectrum of [8,8-02P(0)S(CH2)s0CPhs-3,3-Co(1,2-C2BsHio)z] HNEts

(16)
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Figure S63. UV-VIS spectrum of [8,8'-02P(0)S(CH2)sOCPh3-3,3-Co(1,2-C2B9H10)2] HNEt3
(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 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 S67. UV-VIS spectrum of 4-(1,3-bis(trityloxy)propan-2-yloxy)butyl4-
methylbenzenesulfonate (20)
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Figure S68. *H NMR spectrum of [8,8'-0.P(0)S(CH2)4OCH(CH,0Tr)2-3,3'-Co(1,2-
C2BgH10)2]HNEt3 (21)
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Figure S69. 3C NMR spectrum of [8,8'-O,P(0)S(CH2)sOCH(CH20Tr).-3,3'-Co(1,2-
C2BoH10)2]HNEts (21)
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Figure S70. *B{*H} NMR spectrum of [8,8'-O,P(0)S(CH2)sOCH(CH-OTTr)2-3,3'-Co(1,2-
C2BgH10)2]HNEt3 (21)
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Figure S71. *'B NMR spectrum of [8,8'-0,P(0)S(CH2)sOCH(CH20Tr),-3,3'-Co(1,2-

C2B9H10)2]HNEt3 (21)
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Figure S72. 3'P{*H} NMR spectrum of [8,8'-0.P(0)S(CH2)4OCH(CH,OTr),-3,3'-Co(1,2-
C2BgH10)2]HNEt3 (21)

T T
19.5 19.0 18.5 18.0 17.5 17.0 16.5 16.0 15.5 15.0 14.5 14.0 13.5 ppm

Figure S73. 3P NMR spectrum of [8,8'-O,P(0)S(CH2)sOCH(CH20Tr)2-3,3'-Co(1,2-
C2B9H10)2]HNEt3 (21)
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Figure S74. MS (ESI) spectrum of [8,8'-O2P(0)S(CH2)sOCH(CH20Tr)2-3,3'-Co(1,2-
C2BgH10)2]HNELt3 (21)

2 10 2400 20 20m 1800 1600 14m 1200 o0

Figure S75. MS (ESI) spectrum of [8,8'-02P(0)S(CH2):0CH(CH20Tr)2-3,3-Co(L,2-
C2B9H10)2]HNEt3 (21)
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Figure S76. UV-VIS spectrum of spectrum of [8,8'-O2P(0)S(CH2)4OCH(CH2OTr)2-3,3"-
Co(1,2-C2B9H10)2]HNELs (21)
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Figure S77. *H NMR spectrum of {8,8'-O,P(O)S[(CH2)4«OCH(CH0OCPhs),]-3,3'-Co[1-
(CH2)2.0H-1,2-C2BgH10)](1°,2°-C2B9H10)} (22)
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Figure S78. 'B{*H} NMR spectrum of {8,8'-0,P(0)S[(CH2)sOCH(CH,OCPhs),]-3,3'-Co[1-
(CH3)20H-1,2-C2BgH10)](1°,2’-C2BoH10) } (22)
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Figure S79. !B NMR spectrum of {8,8'-0,P(0)S[(CH2)sOCH(CH,0CPhs)]-3,3'-Co[1-
(CH2)2.0H-1,2-C2BgH10)](1°,2°-C2B9eH10)} (22)
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Figure S80. 3!P{*H} NMR spectrum of {8,8'-0,P(0)S[(CH2)aOCH(CH,OCPhs),]-3,3'-Co[1-
(CH2)2.0H-1,2-C2BgH10)](1°,2°-C2B9eH10)} (22)
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Figure S81. 3P NMR spectrum of {8,8'-0,P(0)S[(CH2):OCH(CH,0CPhs)]-3,3'-Co[1-
(CH2)2.0H-1,2-C2BgH10)](1°,2°-C2B9oH10)} (22)

x106 |-ESI Scan (rt: 0.388 min) Frag=120.0V KS 298 F1 MS neg 2022_01_104d
6

575

525

1108.5484

475
425 | Y\
4 A\ 7 OTr
. Yo s
3322 ‘\‘%}
R
S S
275
25
225
2
1.75:
15
125
1
0.75:
05
025
0

121.0290

§ 186.1130
b 2552322
F

457.1479
510.2815
5632993
653 2981
.2751
12445206
1349.6586
1487.7320
g 1577.7626
1817.9617
1896.2067
19490738
19969782

2050.5240

2143.0001
22400811
24559135

2645.9308
2756.0085
81128235805
2978.8567
3030.0566

3086.9951

1680.7428
17351010
23252109
2568 8263
2879.7301
3146.9010

945.0245
10635216

994 0539

2
8
=
-4
£

7

_ [~—11525725

& E 3032763

g

800

g

1200 1400 1800 2000 2200 2400
Counts vs. Mass-to-Charge (m/z)

Figure S82. MS (ESI) spectrum of {8,8'-O.P(0)S[(CH2)sOCH(CH20CPhg).]-3,3'-Co[1-
(CH2)2.0H-1,2-C2BgH10)](1°,2°-C2B9H10)} (22)
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Figure S83. FT-IR spectrum of {8,8'-02P(0)S[(CH.)sOCH(CH>0CPhs),]-3,3'-Co[1-
(CH2)20H-1,2-C2B9H10)](1°,2’-C2B9oH10) } (22)
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Figure S84. 'H NMR spectrum of {8,8'-0,P(0)S[(CH2)sOCH(CH20CPhs3),]-3,3-Co[1-
(CH2)20H-1,2-C2BgH10)] [1°-(CH2)20H-1",2’-C2BgH10)]} HNEts (23)
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Figure S85. 'B{*H} NMR spectrum of {8,8'-0,P(0)S[(CH2)sOCH(CH,OCPhs),]-3,3'-Co[1-
(CH>)20H-1,2-C2B9H10)] [1’-(CH2)20H-1",2’-C2B9H10)]} HNEt3 (23)
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Figure S86. !B NMR spectrum of {8,8'-0.P(0)S[(CH2)sOCH(CH,OCPhs),]-3,3"-Co[1-
(CH2)20H-1,2-C2BgH10)] [1°-(CH2)20H-1",2’-C2BgH10)]} HNEt;3 (23)
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Figure S87. 3'P{*H} NMR spectrum of {8,8'-0,P(0)S[(CH2)sOCH(CH,0CPhs),]-3,3'-Co[1-
(CH2)20H-1,2-C2BgH10)] [1°-(CH2)20H-1",2’-C2BgH10)]} HNEt3 (23)
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Figure S88. 3P NMR spectrum of {8,8'-0,P(0)S[(CH2)sOCH(CH,0OCPhs)]-3,3'-Co[1-

(CH2)20H-1,2-C2BgH10)] [1’-(CH2)

2OH-1",2"-C2B9H10)]} HNETts (23)
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Figure S89. ESI (MS) spectrum of {8,8'-O.P(0)S[(CH2)sOCH(CH20CPhg).]-3,3'-Co[1-

(CH2)20H-1,2-C2BgH10)] [1°-(CH2

)20H-1,2°-C2BgH10)]} HNEts (23)
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Figure S90. FT-IR spectrum of {8,8'-Ozl5(

0)S[(CH2)4OCH(CH20CPhs),]-3,3-Co[1-

(CH>)20H-1,2-C2B9H10)] [1’-(CH2)20H-1",2’-C2B9H10)]} HNEt3 (23)



