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Scheme S1. The Sy1CB mechanismi illustrated for the base hydrolysis of the [(NH3)sCoCl]**
ion.



Table S1. Bond lengths (A) for the [(en),Co(S(phenyl)CH.CH,NH,)]* cation.
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Table S2. Bond angles (°) for the [(en).Co(S(phenyl)CH,CH.NH,)]** cation.
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Table S3. Values of kq»sq, s, for the base hydrolysis reactions of

[(en).Co(S(CecHsR)CH.CH:NH_)]** at 15 °C, 1 =0.10 M (NaCl).

R o [OH'], M Kobsd, s Kon, M1 s lOg(KR/KH)

4-methoxy -0.27 0.0100 0.0101 1.01 -0.69
0.0100 0.0103 1.03
0.0100 0.0100 1.00

4-methyl -0.17 0.0100 0.0163 1.63 -0.47
0.0100 0.0168 1.68
0.0100 0.0170 1.70

3-methyl -0.07 0.0100 0.0270 2.70 -0.27
0.0100 0.0263 2.63
0.0100 0.0260 2.60

H 0.00 0.0100 0.0498 4.98 0.00
0.0100 0.0496 4.96
0.0100 0.0478 4.78

3-methoxy 0.12 0.0100 0.0562 5.62 0.05
0.0100 0.0539 5.39
0.0100 0.0569 5.69
0.0050 0.0270 5.40

4-bromo 0.23 0.0050 0.0776 15.5 0.50
0.0050 0.0779 15.6
0.0050 0.0763 15.3

3-bromo 0.37 0.0050 0.149 29.7 0.78
0.0050 0.148 29.6
0.0050 0.143 28.5




Figure S1. HETCOR NMR of 1g, 2e and 2f in ds-DMSO.
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Figure S2. H and 3C NMR of the intermediate complexes (1a — 1g) in ds-DMSO.
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Data_Pormat = 1D COMPLEX X_Sweep_Clipped = 5.99520384 [kHz) peak_pick( C[Hz), 0.1(ppm]. Both, O[Hz) ) dEOL
Dias_Size - 13107 Irr_Domain = Proton norm_smallest int( 1.0, O[(Hz), 2S5(Hz) )
Dia Title = Proton Irr Pregq = 399.78219838 [MHz] |
Dim OUnits = [ppm) Irr_Offset = S(ppm) Derived from: LR Elle p 19 Cl 4 MeO_PROTON-
Disensions =X Tri_Domain = Froton |
Site = EMU BCZ400 R Tri_Preq = 399.78219838 [MHz])
Spectrometer = DELTA2 MR Tri Offset = 5 [ppm]
Clipped = PALSE
?ield Strength = 9.389766(T) (400(MHz] Scans - 16
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APT (Attached Proton Test) NMR Experiment.

In an APT experiment, carbon atoms attached to 0 or 2
hydrogen atoms appear in one direction while those
attached to 1 or 3 hydrogen atoms appear in the other

direction.

Current Data Parameters
HAKE Aprl7-2008
EXPND 21

PROCHO 1
F2 - Acquisition Parameters
Date_ 20080417
Tine 20.31
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG nod
‘ ™ 65536
SOLVENT DHSO
us 2000
DS 4
SWH 23980.014 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 16384
Dw 20.850 usec
DE 6.50 usec
TE 300.0 K
CHST2 145.0000000
: ! T i ik CHSTil 1.0000000
T 3
. sec
® e d20 0.00689655 sec
DELTA 0.00000987 sec
wesseume CHANNEL £l s=essusme
HUCL 13C
Pl 7.75 usec
P2 15,50 usec
PLL -4.00 dB
srol 100.6228298 Mir
sesnsces CHANNE]L £2 svssnsss
CPDPRG2 waltzlé
NuUC2 . IR
PCPD2 80.00 usec
PL2 0.00 dB
PL12 14.20 dB
Sroz 400,1316005 MHz
F2 - Processing parameters
31 32760
r 100.6128193 MHy
we m
338 0
LB 1.00 He
I v T ¥ T | T S - | T r T + T T T - ;.E 1.‘3
180 160 140 60 40 20 ppm
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7.0 6.0 5.0 4.0 3.0 2.0 1.0
X : parts per Million : Proton
Pilename = Lee 4Me Cl_proton-2-3 rield_Strength = 9.389766([T) (400 [MHz) ==== PROCESSING PARAMBTERS ----
Author = Lee_Roecker X_Acq_Duration = 2.18628096 (8] sexp( 0.2(Hz), 0.0[s) )
Bxperiment = proton.jxp X Domain = 1H trapezoid( O(%], O(%), BO0[%], 100(%) )
Sample Id = Lee 4Me Cl X_Preq = 399.78219838 [MHz) zerofill( 1 )
Solvent = DNSO-Dé X Offset = S{ppm) f£t( 1, TRUB, TRUE )
Actual_sStart_Time = 17-A0G-2023 13:01:59 X_Points = 16384 machinephase
Revigion Time = 19-DBC-2023 16:58:22 X _Prescans =1 ppm
X_Resolution = 0.45739775[Hz)
Comment = single pulse X_Sweep = 7.4940048 [kHz) Derived from: Lee 4Me Cl_proton-2-1.3d4f dED'
Data_Pformat = 1D COMPLEX X_Sweep_Clipped = 5.99520384 (kHz)
Din_Size = 13107 Irr_Domain = Proton
Dim Title = Proton Irr_ Preq = 399.78219838 {MHz]
Dim Units = [ppal Irr Offget = 5(ppnal
Dipensions =X Tri_Domain = Proton
Site = XND ECZ400 MR Tri_Preq = 399.78219838 [MHz)
Spectrometer = DELTA2 MMR Tri_Offset = 5lppml
Clipped = PALSE
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8.0 7.0 6.0 5.0 4.0 3.0 20 1.0
X : parts per Million : Proton
Pilename = LR 3ME chloro p34_pro Pield Strength = 9.389766[T) (400(MEz) ===~ PROCESSING PARAMETERS ----
Author = Lee Roecker X_Acq Duration = 2.18620096(s) sexp( 0.2(Hz), 0.0(s) )
Bxperiment = proton. jxp X Domain = 18 trapezoid( O(%], O[N], 80[%), 100(%] )
Sample Id = LR 3ME chloro p34 X Preq = 399.78219838 [MHz] zerofill( 1 )
Solvent = DMSO-D6 X Offaset = 5(ppm) fft( 1, TRUR, TRUE )
Actual Start_Time = 9-0CT-2023 16:30:57 X Points = 16384 machinephase
Revigion_Tine = 19-DRC-2023 16:54:26 X_Prescans - 1 PPR
X_Resolution = 0.45739775[Hz]
Comment = single pulse X _Sweep = 7.4940048 (kHz] Derived from: LR 3MB chlore pi4_proton-2-1. dEDl
Data_Pormat « 1D COMPLEX X_Sweep_Clipped = 5.99520384 [kEz)
Dim Size = 13107 Irr_Domain = Proton
Dia_Title = Protom Irr Preq = 399.78219838 [MHz)
Dia Uaits = [ppal Irr Offset = 5(ppm)
Dimezsiozs =X Tri Domain = Proton
Site = KMU BCZ400 »® Tri_Preq « 399.78219838 [KHz)
Spectrometer = DELTAZ XMR Tri _Offset = 5(ppm)
Clipped = FALSE
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X : parts per Million : Proton

Filename = OR cobalt thiclphenyl Pield_Strength = 9.389766[T] (400 [MHz) ==~~ PROCESSING PARAMETERS ----
Author = Lee_Roecker X_Acq_Duration = 2.18628096[a) sexp( 0.2[Hz], 0.0[s] )
Bxperiment = proton.ixp X _Domain = 1H trapezoid( O[%), O(%), B8O([8], 100(%) )
Sample_Id = OR cobalt thiolphenyl X _Preq = 399.78219638 (MHz] zerofill( 1)
Solvent = DMSO-D6 X _Offset = 5[ppm) £££( 1, TRUB, TRUB )
Actual_Start_Time = 26-0CT-2021 11:22:44 X_Points = 16384 machinephase
Revision_Time = 19-DEC-2023 17:30:09 X_Prescans -1 Ppm

X _Resclution = 0.45739775(Ez)
Cozment = single pulse X_Sweep = 7.49400480 [kEz) Derived from: OR ccbalt thiolphenyl proton- JEDL
Data_Format = 1D COMPLEX X_Sweep_Clipped = 5.99520384 [kaz)
Dim_Size = 13107 Irr_Domain = Proton
Dia Title = Proton Irr_Preq = 399.78219838 [MHz)
Dim Units = [ppm] Irr_Offset = 5({ppm]
Dimsensions =X Tri Domain = Proton
Site = EMU BCZ400 0@ Tri_Preq = 399.78219838 [MHz)
Spectrometer = DELTA2 MR Tri_ Offset = 5(ppa}

Clipped = PALSE
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7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

X : parts per Million : Proton
Pilenane = 4methoxy ella chloror Field Strength = 9.389766 [T] (400 [MHz) ~===- PROCESSING PARAMETERS ----
Author = Lee_Roecker X_Acg_Duration = 2.18620096 [s) sexp( 0.2[Hz), 0.0(s) )
Bxperiment = protoxn. jxp X_Domain = 1H trapezoid( 0(%], C([%), 80[%], 100(%) )
Sample_Id = 4methoxy ella chloror X_Preq = 399.768219838 [MHz) zerofill( 1 )
Solvent = DMSO-D6 X _Offset = 5(ppm] fft( 1, TRUE, TRUE )
Actual_Start Time = 30-MAR-2023 12:53:09 X_Points = 16384 machinephase
Revigion Time = 19-DRC-2023 17:19:31 X _Prescans -1 PPR
X _Resolution = 0.45739775(Hz)
Coznent = single_pulse X_Sweep = 7.4940048 [kHz) Derived from: 4methoxy ella chloror_proton- dEDL
Data_Yormat = 1D COMPLEX X Sweep Clipped = 5.99520384 [kHz)
Dim_Size = 13107 Irr_Domain = Proton
Dim Title = Proton Irr Preq = 399.78219838 [MHz)
Dim Taits = [ppa) Irr_Offset = S5(ppa)
Dimensions =X Tri_Domain = Proton
Site = KMU ECZ400 @ Tri_Preq = 399.78219838 [MHz)
Spectrometer = DELTA2 MR Tri_Offset = S{ppml
Clipped = PALSE
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7.0 6.0 5.0 4.0 3.0 2.0 1.0
X : parts per Million : Proton
Fileoane = Lee 4Br Cl RC p67_pro PField Strength = 9.389766([T] (400 [MHz) ~~~=- PROCESSING PARAMETERS -~~~
Author = Lee_Roecker X_Acq _Duration = 2.18628096 (s] sexp( 0.2([Hz], 0.0(s) )
Experiment = proton. jxp X _Domain = 1H trapezoid( 0[%), 0{%), 80(%), 100(%) )
Sample_Id = Lee 4Bx Cl RC p67 X_Preq = 399.78219838 [MEz) zexrofill( 1)
Solvent = DMSO-D6 X_Offset = S(ppm] £ft( 1, TRUER, TRUR )
Actual Start_Time = 15-AUG-2023 16:08:39 X_Points = 16384 machinephase
Revision_Time = 19-DBC-2023 17:05:18 X_Prescans = 1 ppn
X_Resolution = 0.457359775[Hz)
Cozaent = single pulse X_Sweep = 7.4940048 (kHz) Derived from: Lee 4Br Cl RC p67_proton-2-1. dED'
Data_Pormat = 1D COMPLEX X_Sweep_Clipped w 5.99520384 [xHz)
Dinm_Size = 13107 Irr_Domain = Proton
Dim_Title = Proton Irr_FPreq = 399.78219838 [MHz])
Dia Units = {ppm] Irr_Offset = S{ppm)
Dimensions =X Tri_Domain = Proton
Site = KMU ECZ400 R Tri_Freq = 399.78219838 [MHz)
Spectrometer = DELTA2 XMR Tri Offset = 5ippnl
Clipped = PALSE
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8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0
X : parts per Million : Proton
Pilename = LR chloro 3 bromo_pro Pield Strength = 9.389766{T) (400 [MHz) ~-==- PROCESSING PARAMETERS ----
Author = Lee_Roecker X_Acq_Duration = 2.18628096 (8] sexp( 0.2(Ez], 0.0[s) )
Experiment = proton.jxp X_Domain = 1H trapezoid( O(%]), O[%), 80(%), 100(w%] )
Sample_Id = LR chlorc 3 bromo X _Freq = 399.78219838 [MHz) zerofill( 1)
Solvent = DMSO-D6 X_Offaet = S(ppa) fft( 1, TRUB, TRUB )
| Actual_start Time = B-NOV-2023 07:51:36 X_Points = 16384 machinephase
| Revision_Time = 19-DRC-2023 16:52:49 X_Prescans -1 ppm
l 2 Resolution = 0.45739775(Hz]
| Comment = single_pulse X_Sweep » 7.4940048 [kHz) Derived from: LR chloro 3 bromo_proton-3-1. JEDL
Data Pormat = 1D COMPLEX X_Sweep Clipped = 5.99520304 [kHz)
Din_Size = 13107 Irx_Domain = Proton
Dis_Title = Proton Irr_Freq = 399.78219838 [MHz]
Din Units = {ppm] Irr Offset = 5(ppm)
Dimensions =X Tri_Domain = Proton
Site = RKMU BECZ400 2R Tri_Preq = 399.782198386 [MHZ)
Spectrometer = DELTA2 MR Tri_Offset = 5(ppm)
Clipped = FALSR
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140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0
X : parts per Million : Carbon13
Pilenane = LR chloro 3 bromo_ PField_Strength 9.389766 [T] (400(x ~=== PROCEBSSING PARAMETERS ----
Author = Lee_Roecker X_Acq_Duration 1.03805024[s] sexp( 2.0[Hz], 0.0[s) )
Experiment = apt.ixp X_Domain 13c trapezold( 0(%), O0[%), 680[%), 100(%) )
Sa=mple_Id = LR chloro 3 bromo X_Freq 100.52530333 [MHz) zerofill( 1 ) 1
Solvent = DMS0-D6 X Offset 100 [ppm) £fe( 1, TRUR, TRUE )
Actual_Start Time = 8-NOV-2023 11:10: X Points 32768 machinephase
Revision Time = 19-DBC-2023 16:51: X_Prescans 4 ppn
X_Resolution 0.96330739 [Hz)

Cozment
Data_PFormat
Din Size
Dia Title
Din Tnits
Dinensions
Site
Spectrometer

APT Experiment
1D COMPLEX
26214

Carbonll

[pp=}

x

HMU BCZ400 MR
DELTA2 XMR

X_Sweep

X Sweep_Clipped
Ixy Domain

Irxr Preq

Irr Offset
Clipped

Scans

Total Scans

31.56565657 [kHz)
25.25252525 [kHz}
Proton
399.78219838 {MHz)
S [ppm]

TRUB

1776

1776

Derived from: LR chloro 3 bromo_apt-3-1.3jdf dED'




Figure S3. 'H and !3C NMR of the bidentate thioether complexes (2a — 2g) in ds-
DMSO.
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8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
X : parts per Million : Proton
Pilename = Recryst. 4MeCHFinal f Field Strength = 9.389766(T) (400 (MHz) === PROCESSING PARAMETERS ----
Author = Lea_Roecker X_Acq_Duration = 2.18628096 [s) sexp( 0.2{Hz], 0.0(8) )
Rxperiment = proton.jxp X_Domain = 1H trapezoid( O0(%], O(%), 80([%), 100(%] )
Sample_Id = Recryst. 4MeOHFinal f X_Freq = 399.70219838 [MHz) zerofill( 1 )
Solvent = DMS0-D6 X_Offset = 5[ppm) ffe( 1, TRUB, TRUR )
' Actual_Start_Time = 30-MAR-2023 14:11:08 X_Points = 16384 machinephage
Revision_Time = 19-DEC-2023 15:53:21 X _Prescans -1 PP
| X_Resolution = 0.45739775(Ez]
Comment = single pulse X_Sweep = 7.4940048 {xHz) Derived from: Recryst. 4MeOHFinal from OR_p dED'
Data_Format = 1D COMPLEX X_Sweep_Clipped = 5.99520384 [kHz)
| Din Size = 13107 Irr_Domain = Proton
Dim_Title =~ Proton Irr_Preq = 399,78219838 [Muz)
Dim_Units = [ppa) Irr_Offget = 5 [ppm]
Dimensions - X Tri_Domain = Proton {
Site = NMU BRCZ400 RMR Tri_Freq = 399.78219838 [MHz]
Spectrometer = DELTA2 MMR Tri Offget = 5{ppa)
Clipped = PALSE
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170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 BOLO 70.0 60.0 50,0 40.0 30.0
X : parts per Million : Carbon13
Filename = LR 4MEO NS_carbon- Field_Strength = 9,389766(T] (400([M ===~ PROCESSING PARAMETERS =-==-=-
Author = Lee_Roecker X_Acq Duration = 1.03809024(s) sexp( 2 .0[Hz), 0.0([s) )
Experiment = carbon.jxp X _Domain * 13C trapezoid( 0(%), O[%), 80(%], 100([%] )
Sample_Id = LR 4MEO NS X _Freq = 100.52530333 [MHz) zerofill( 1 )
Solvent = DMSO-D6 X_Offset = 100 [ppm) ££e( 1, TRUE, TRUE )
Actual Start Time = 14-MAY-2024 12:34: X Points = 32768 machinephase
Revision_Time = 14-MAY-2024 16:02: X_Prescans = 4 PE:
X_Resolution = 0.96330739(Kz)
Comment = single pulse decou X Sweep = 31.56565657 [kHz) Derived from: LR 4MEO NS_carbon~2-1.3df dEDL
Data_Format = 1D COMPLEX X Sweep_Clipped = 25,25252525[kHz)
Dim Size = 26214 Irr_Domain = Proton
Dim Title = Carbonl} Irr_Freq = 399.78219838 [MHz]
Dim Units = f[ppra} Irr_Offset = 5[ppm)
Dimensions =X Clipped = TRUE
Site = NMU ECZ400 NMR Scans - 4218
Spectrooeter =« DELTA2 NMR Total_Scans = 4218




APT (Attached Proton Test) NMR Experiment.

In an APT experiment, carbon atoms attached to 0 or 2

hydrogen atoms appear in one direction while those

attached to 1 or 3 hydrogen atoms appear in the other

direction.
— 3+

.\\\\S]
R N 7 4
2 EXPNO 11

K/NHz Ha PROCNO 1
- F2 - Acquisition Parameters

— Date_ 20080425
Tine 14.24

INSTRUM gect
PROBHD 5 mm BBO BB-1H
PULPROG jmod
65536

DHSO

2000

4
23980.814 Hz
0.365918 Hz
1.3664756 sec
16384
20.850 usec
6.50 usec
300.0 K
145.0000000
1.0000000
2.00000000 sec
0.00000300 sec
0.00689655 sec
0.00000987 sec

ssssnses CHANNEL £] ssssss=s
K¥uC1 13C

Pl 7.75 usec
gz 15.50 usec
Ll -4, dB
Srol 100.6228298 MHz
sesswsen CHANNEL £2 seuscmas

CPDPRG2 waltzlé
RUC2 1H
PCPD2 80,00 usec
PL2 0.00 dp
PL12 14.20 4B
sroz 400,1316005 NMHz

F2 - Processing paraneters
ST 32768

sF 100.6128193 HHz
wv EM
358 0
g l.Ogﬂz
T e e [ T R L T . S 1.40

-
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6.0 5.0 4.0 3.0 2.0 1.0
X : parts per Million : Proton

Pilename = OR 4-Ma FINAL PROTON_  X_Acq_Duration = 2.18628096 (=) ==== PROCESSING PARAMETERS ----

Author = Lee Roecker X Domain = 1H sexp : 0.2{Hz] : 0.0(s)

Experiment = proton. jxp X_Preq = 399.78219836 (MHz) trapezoid3d : 0(%] : 80(%]) : 100[%]

Sample_1ld = OR 4-Me FINAL X_Offset = 5{ppm] zerofill : 1

Solvent = DMSO-D6 X_Points = 16384 ‘£ft : 1 : TRUE : TRUEB

Actual_start Time = 14-JAN-2022 12:58:22 X_Prescans =1 machinephase

Revision Time = 19-DEC-2023 15:59:10 X_Resolution = 0.45739775[Hz) pPpa
X_Sweep = 7.4940048 [kHz) thresh : 2(%) : 1

Data_Format e 1D COMPLEX X_Sweep_Clipped = 5.99520304 [xHz] peak_pick : O[Hz] : 0.1{ppm] : Both : 0{Hz] ‘JEDL

Dim Size = 13107 Irr Domain = Proton norm_smallest int : 1.0 : O0(Hz] : 25(Hz)

Dim Title = Proton Irr_Frreq = 399.78219838 [MRz)

Dim Units = [ppm] Irr_Offset = S(ppm)

Dimensions =X Tri_Domain = Proton

Site = NMU ECZ400 NMR Tri Preq = 399.78219838 [MEz]

Spectrometer = DELTA2 MR Tri_Offget = 5(ppm)
Clipped = PALSE

Pield_Strength = $.389766(T] (400(MHz]) Scans = 16
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150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50,0 40.0 30.0 20,0
X : parts per Million : Carbon| 3
Filenane = LR 4ME old_carbon-~ Field_Strength = §.389766(T] (400[M ==== PROCESSING PARAMETERS =-~--
Author = Lee_Roecker X_Acq_Duration = 1.03809024{s) sexp( 2.0([Hz]), 0.0(s] )
Experiment = carbon.jxp X_Domain = 13C trapezoid( O0[%), O[%]), 80([%), 100(%) )
Sample Id = LR 4ME old X Freq = 100.52530333 [MHz) zerofill( 1 )
Solvent = DMSO-D6 X_Offset = 100 (ppm] ££t( 1, TRUE, TRUE )
Actual_ Start_Time = 15-MAY-2024 08:26: X Points = 32768 machinephase
Revision_Time = 15-MAY-2024 13:11: X_Prescans - 4 PP®
X _Resolution = 0.96330739([Hz)
Comment = single pulse decou X Sweep = 31.56565657 [kHz) Derived from: LR 4ME o.ld_caxbon-l-l.jd! dEDL
Data_Format = 1D COMPLEX X_Sweep_Clipped = 25,25252525 (kHz)
Dim_Size = 26214 Irr _Domain = Proton
Dim Title = Carbonl3 Irr_Freq = 399.78219838 (MHz)
Dim Units = [ppm] Irr_Offset = 5(ppm]
Dimensions = X Clipped = TRUE
Site = NMU ECZ400 RMR Scans = 2401
Spectrometer = DELTA2 _NMR Total_ Scans = 2401
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8.0 7.0 6.0 5.0 4.0 3.0 20 1.0
X : parts per Million : Proton

Pilenane = LR 3 ME BIDEN p42_pro Pield Strength = 9.389766(T) (400 [Muz) ~«=« PROCESSING PARAMETERS -~~~
Author = Lee_Roecker X_Acq Duration = 2.18628096(s) sexp( 0.2[Hz], 0.0(a) )
Experiment = proton.jxp X_Domain = 1H trapezoid( O0[%], 0(%], 80([%], 100(%) )
Sample_Id = LR 3 ME BIDEN p42 X_Preq = 399.78219838 [MHz) zerofill( 1 )
Solvent = DMBO-D6 X Offset = 5(ppm) £fe( 1, TRUB, TRUE )
Actual_Start Time = 25-JAN-2024 14:36:42 X _Pointe = 16384 machinephase
Revision Time = 25-JAN-2024 14:35:16 X _Prescans = 1 PPR

X_Resolution = 0.45739775[Hz]
Comment = single_pulee X_Sweep = 7.4940048 (kHuz) Derived from: LR 3 MR BIDEN p42_proton-1-1. dEOL
Data Format = 1D COMPLEX X _Sweep Clipped = 5.99520384 [kHz)
Dim_Size - 13107 Irr_Domain = Proton
Dia Title = Proton Irr_Preq = 359.78219838 [MHZ)
Dia Units = [ppm] Irr_Offget = S{ppm]
Dimensions =X Tri_Domain = Proton
Site = NXU BCZ400 MR Tri_Freq = 399.78219838 [MHz)
Spectrometer = DELTA2_ R Tri_Offset = 5[ppm)

Clipped = PALSE
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X : parts per Million : Carbon| 3
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150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0
X : parts per Million : Carbonl 3
Filename = LR 3 ME BIDEN p42_  Field Strength = 9.389766(T) (400([M ==== PROCESSING PARAMETERS ===«
Author = Lee_Roacker X_Acq_Duration = 1.038059024(s) saxp( 2.0[Hz), 0.0[s] )
Experiment = carbon.)xp X_Domain = 13C trapezoid( 0(%], O0f%), 80(%}, 100(%) )
Sample_Id = LR 3 ME BIDEN p42 X _Freq = 100.52530333(MHz) zerofall( 1 )
Solvent = DMSO-D6 X_Offset = 100 (ppm] fft( 1, TRUE, TRUE )
Actual Start Time = 25-JAN-2024 14:43: X_Points - 32768 machinephase
Revision Time = 14-MAY-2024 16:30: X_Prescans -4 PP
X_Resolution = 0.96330739([Hz}
Comment = single pulse dacou X Sweep = 31,56565657 [kHz) Derived from: LR 3 ME BIDEN pd2_carbon-1-1. dEDL
Data_Format = 1D COMPLEX X_Sweep Clipped = 25.25252525[kHz]
Dim Size = 26214 Izr_Domain = Proton
Dim Title = Carbonl3 Irr_Freq = 399.78219838([MHz)
Dim Units * [ppm] Ixx_Offset * 5(ppm]
Dimensions =X Clipped = TRUE
Site = NMU EC2400 NMR Scans = 4096
Spectrometer = DELTA2 WMR Total_Scans = 4096
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150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 500 40.0 30.0 20.0 100

X : parts per Million : Carbon13 4|

Pilename = LR 3 Me BIDEN APT_ Pield_Strength = 9.389766([T) (400IM -=-- PROCBSSING PARAMETRRS ---- |

Author = Lee_Roacker X_Acqg_Duration = 1.03809024(s) sexp( 2.0[Bz), 0.0[8) )

Bxperiment = apt.3jxp X_Domain = 13C trapezoid( 0[%), 0[%], BO([%], 100(%) )

Sample_Id = LR 3 Me BIDEN APT X_FPreq = 100.52530333 [MHz) zexofill( 1)

Solvent = DMSO-D§ X_Offmet = 100 [ppm] | ££t( 1, TRUE, TRUR )

| Actual_Start_Time = 26-JAN-2024 12:42: X_Points = 32768 | machinephase

| Revigion_Time = 26-JAN-2024 14:31: X Prescans -4 rpm

{ X_Resolution = 0.96330739 [Hz)

Comment = APT Bxperiment X_Sweep = 31.56565657 [kHz) Derived from: LR 3 Me BIDEN APT apt-1-1.3jdf dEDL

Data Format = 1D COMPLEX X_Sweep Clipped w 25.25252525 [kHz)

Din Size = 26214 Izz_Domain = Proton

Dim _Title = Carbonl3 Irx_Preq = 399.78219838 [MHz)

Dim Units « [ppm} Irx Offaet = 5 (ppm)

Dinensions =X Clipped = TRURB

Site = XMU BC2400 NMR Scang = 3366

Spectroneter « DELTA2 NMR Total_Scans = 3366
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9.0 8.0 7.0 6.0 50 4.0 3.0 2.0 1.0 0
X : parts per Million : Proton
Filename = LR phenyl BIDEN REXTA Pield Strength = 9.389766[T) (400 [Muz) -==-- PROCERSSING PARAMETERS ----
Author = Lee_Roecker X_Acq_Duration = 2.18628096 [s] sexp( 0.2[Bz], 0.0[s] )
Bxperiment = proton.jxp X_Domain = 1H trapezoid( 0[%], 0[%], BO[%), 100(%] )
Sample_Id = LR phenyl BIDEN REXTA X Preq = 399.78219838 (MHz) zerofill( 1 )
Solvent = DMSO-D6 X_Offset = 5[ppm] fft( 1, TRUE, TRUR )
Actual Start_Time = 3-NOV-2023 07:44:44 X_Points = 16384 machinephase
Revision Time = 19-DRC-2023 15:25:13 X_Prescans -1 PP
X_Resolution = 0.45739775(Hz)
Comment = eingle_pulse X_Sweep = 7.4940048 [kHz) Derived from: LR phenyl BIDEN REXTAL_proton dEDl
Data_Pormat = 1D COMPLEX X_Sweep Clipped = 5.99520384 [kHz}
Dinm Size = 13107 Irr_Domain = Proton
Dim_Title = Proton Irr_Freq = 399.78219038 (MHz]
Dim Units = [ppm) Irr_Offmset = 5[ppm)
Dimensions - X Tri_Domain = Proton
Site = NMU BCZ400 MMR Tri_Preq = 399.78219838 [MHz)
Spectrometer = DELTA2 NMR Tri_Offset = S(ppm)
Clipped = PFALSR
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130.0 120.0 110.0 100.0 90.0 £0.0 70.0 60.0 50.0 40.0 30.0
X : parts per Million : Carbon!3
Filename = LR phenyl BIDEN RE Field Strength = 9.389766(T] (400([M ==== PROCESSING PARAMETERS —===
Author = Lee_Roecker X_Acq _Duration = 1.03809024(s]) sexp( 2.0(Hz), 0.0([s) )
Experinent = carbon.jxp X_Domain = 13C trapezoid{ O(%), O[(%], 80(%], 100([%] )
Sample_Id = LR phenyl BIDEN RE X Freq = 100.52530333[MHz) zexrofill( 1 )
Solvent = DMSO-D6 X _Offset = 100 [ppm] ffe( 1, TRUE, TRUE )
Actual Start Time = 3-NOV-2023 07:48: X _Points = 32768 machinephase
Revision_Time = 15-MAY-2024 07:49: X_Prescans =4 P
X Resolution = 0.96330739(Hz)
Comment = single pulse decou X Sweep = 31 .56565657[kHz) Derived from: LR phenyl BIDEN REXTAL_carbon dEDL
Data_Format = 1D COMPLEX X_Sweep_Clipped = 25.25252525 (kHz]
Dim_Size = 26214 Irr_Domain = Proton
Dim Title = Carbonll Irr_Freq = 399.78219838 {MHz)
Dim Units = [ppm] Irr_Offset = Slppm)
Dimensions =X Clipped = TRUE
Site = NMU ECZ400 NMR Scans = 3072
Spectrometer = DELTA2 NMR Total_Scans = 3072
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8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0
X : parts per Million : Proton
Filename = LR 3 ¥MeO BIDEN proton Field_Strength = 9.389766([T] (400 (MHz] ~~-- PROCESSING PARAMBTERS -~~~
Author = Lee_Roecker X _Acq _Duration = 2,186280596 (o) sexp( 0.2(Hz]), 0.0(s] )
Bxperiment = proton. jxp X_Domain = 18 trapezoid( 0(%], O[%), 80(%), 1l00(%) )
Sample Id a LR 3 MeO BIDEN X Preq = 399.78219838 [MAz) zerofill( 1)
Solvent = DMSO-D6 X Offset = 5[ppm! ffr( 1, TRUB, TRUE )
Actual Start Time = B8-NOV-2023 16:06:55 X_Points = 16384 machinephase
Revision Time = 19-DBC-2023 15:30:36 X_Prescans = 1 ppm
X_Resolution = 0.45739775(Hz)
Comment = single_pulse X_Sweep = 7.4940048 [kHz) Derived from: LR 3 MeO BIDEN proton-2-1.3jdf JEDI
Data Pormat = 1D COMPLEX X_Sweep Clipped = 5.99520384 [kHz)
Dia_Size = 13107 Irr_Domain = Proton
Dim_Title = Proton Irr_Preq = 399.78219838 [MEz)
Dim Unite = {ppm] Irr Offset = S[ppm)
Dimensions =X Tri_ Domain = Proton
Site = NMU BCZ400 RMR Tri Preq = 399.78219838 [MHz)
Spectrometer = DELTA2 MR Tri Offset = 5(ppm]
Clipped = PALSE




P -

=]
<
<
~
=)
o
S
.
o
T 4
o]
o4
o]
o~ 5
2
!
L v aarhad Aaa " Y | o— . .
g 5 bt 4 QT v e ad A o A R o o
E )
= — - 3+
'
S -
g E
il NH, o
]
' 3 HzN’/h, Io,u\\\sl ,
< 3
b HNY | ‘u
S A
z K/NHQ 2
£ ' 4
T o — —
=
)
5 2e
=]
£2 ' |
' TT L LN B g '1Y? T T ™y Ty '1"? o Al . e w 'vvl"Tvv L Bk 2 Y vvv"'V"‘"’W‘TT’T"v?"?"?ﬂ"'—T‘TT"‘?'VY"VwT'WTTTY""VW—V"T"'ﬁTTY"Vﬂ"_
160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0
X : parts per Million ; Carbon13
Filename = LR 3 MeO BIDEN apt Field Strength = 9.389766(T) (400(M ==== PROCESSING PARAMETERS ~--~=
Author = Lee_Roecker X_Acq Duration = 1.03809024(s) sexp( 2.0(Hz], 0.0[s) )
Experiment = apt.jxp X Domain = 13C trapezoid( O[%]), O[%), 80([%], 100(%] )
Sample_Id * LR 3 MeO BIDEN X _Freq = 100.52530333 [MHz) zerofill( 1 )
Solvent = DMSO-Dé X _Offset = 100 [ppm] ffe( 1, TRUE, TRUE )
Actual Start_Time = B8-NOV-2023 16:51: X Points = 32768 machinephase
Revision Time = 14-MAY-2024 16:32: X _Prescans =4 Ppm
X_Resolution = 0.96330739([Hz) reference( 39.95458(ppm), 39.51(ppm] )
Comment = APT Experiment X_Sweep = 31.56565657 [kHz] phase( 0, 0, 50f%) ) dEDL
Data_Format = 1D COMPLEX X_sweep_Clipped = 25,25252525 [kKHz)
Dim Size = 26214 Irr_Domain = Proton
Dig Title = Carbonl3 Irr_Freq = 399.78219838 (MHz]
Dim Units = [ppm} Irr Offset = 5(ppm)
Dimensions - X Clipped = TRUE
Site = NMU ECZ400 NMR Scans = 2000
Spectrometer = DELTA2_NMR Total_Scans = 2000
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8.0 7.0 6.0 5.0 40 3.0 2.0 1.0 0
X : parts per Million : Proton
Pilename = Lr 4 Br BIDEN REXTAL_ Field_strangth = 9.389766([T] (400 [amz) «=-= PROCESSING PARAMETERS ----
Author = Lee Roecker X_Acq_Duration = 2.18628096 [a) sexp( 0.2(Hz), 0.0(m) )
Bxperiment = proton.jixp X Domain = 1H trapezoid( 0(%], O(%), 80(%], 100(%) )
Sample_Id = Lr 4 Br BIDEN REXTAL X _PFreq = 359.78219838 [MHz] zerofill( 1)
Solvent = DMSO-D6 X Offaset = 5([ppm) £fc( 1, TRUE, TRUE )
Actual_start Time = 13-0CT-2023 16:47:57 X Points = 16304 machinephase
Revision_Time = 19-DERC-2023 15:32:37 X Prescans =1 Ppm
X Resolution = 0.45739775 [Hz)
Comment = single_pulse X_Sweep = 7.4940048 [kHz] Derived from: Lr 4 Br BIDEN REXTAL proton-2 dED'
Data Format = 1D COMPLEX X_Sweep_Clipped = 5.99520384 [kHz]
Dim_Size = 13107 Irr_Domain = Proton
Dim_Title = Proton Irr Freq = 399.78219838 [MHz)
Din Units = [ppa) Irr_Offset = S5{ppm]
Dimensions -X Tri_Domain = Proton
Site = NMU BCZ400 MNMR Tri_Freq = 399.78219838 [MHz)
Spectrometer = DELTA2 NMR Tri_Offset = 5(ppm)
Clipped = PALSE
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140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0
X : parts per Million : Carbon13
Filename = LR 4-Br BIDENTATE Field Strength = 9.389766(T) (400([M ==== PROCESSING PARAMETERS ===~
Author = Lea_Roecker X_Acg Duration = 1.03809024([s] sexp( 2.0[(Hz)], 0.0[s) )
Experiment = carbon.jxp X_Domain = 13C trapezoid( O[%], Of%), 80(%), 100[%) )
Sample_Id = LR 4-Br BIDENTATE X_Freq = 100.52530333[MHz) zerofill( 1 )
Solvent = DMSO-D6 X _Offset = 100 [ppm]) fft( 1, TRUE, TRUE )
Actual Start Time = 21-SEP-2023 07:28: X _Points = 32768 machinephase
Revision Time = 14-MAY-2024 16:21: X Prescans =-4q PEo
X_Resolution. = 0.96330739(Hz)
Comment = single pulse decou X_Sweep = 31.56565657(kHz) Derived from: LR 4-Bxr BIDENTATE REXTL_carbo dEOl
Data_Format = 1D COMPLEX X_Sweep_Clipped = 25.25252525[kHz]
Dim Size = 26214 Izz_Domain = Proton
Dima Tatle = Carbonl3 Irr_Freq = 399.78219838 [MHz)
Dim Units = (pp=m) Irr_Offset = S(ppm]
Dimensions = X Clipped = FALSE
Site = NMU ECZ2400 NMR Scans = 3072
Spectrometer = DELTA2_NMR Total_ Scans = 3072




0.11

i 1
€3
3
2 THZ Br
(=]
HZN,I[,, “\\\S
'Co.
o 3
S35 v | N
2 K/NHz 2
i
S =
Sz — —
2
o -
S =
S 3
3
vy -
<S4
S 3
S
en 3
<
(=
3
3
o =
23
(=2
3
4
-
833
5° 3
I 1
3 B b
-g o — U e o
A LA B e e e e e e S e L S S S S B S B B B LI R e o L e e e e
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
X : parts per Million : Proton
Pilename = LR 3Br BIDEN p34_prot Field Strength = 9.309766[T] (400 [MHz) ==== PROCESSING PARAMETERS ----
Author = Lee_Roecker X_Acq_Duration = 2.18628096 (s8] sexp( 0.2[Hz], 0.0[s) )
Experiment = proton. jxp X _Domain - 1H trapezoid( 0(%), 0(%), 80(%), 100(%) )
Sample_Id = LR 3Br BIDEN p34 X Preqg = 399.78219838 [MHz) zerofill( 1 )
Solvent = DMSO-D6 X Offset = S5[ppa) ££t( 1, TRUR, TRUR )
Actual_Start_Time = 10-0CT-2023 07:28:08 X_Poiats = 16384 machinephase
Revision_Time = 19-DBC-2023 15:46:04 X _Prescans -1 pp:
X_Resolution = 0.45739775[Hz]
Comment = single_pulse X_Sweep = 7.4940048 [xHz) Derived from: LR 3Br BIDEN p34_proton-2-1.3 dED'
Data Pormat = 1D COMPLEX X_Sweep Clipped = $5.99520384 [kHz)
Dim_Size = 13107 Irr Domain = Proton
Dim Title = Proton Ixrr_Preq = 399.78219838 [MHZ)
Dinm Units = [ppm) Irr Offset = 5(ppm)
Dimensions =X Tri_Domain = Proton
Site = NMU BCZ400 MMR Tri_Preq = 399.78219838 [MHz)
Spectrumeter = DELTA2 NMR Tri_Offset = 5(ppml
Clipped = PALSE
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Figure S4. UV (lower) and visible (upper) spectra of 1g in 0.01 M HCl. The lower spectrum
was recorded after a 1:25 dilution.
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Figure S5. Visible-UV spectra of the k2N,S complexes (2a - 2g) in 0.01 M HCIO4.
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Figure S6. Representative kinetic plots. These data were collected on a CARY 100 Bio UV-
visible spectrophotometer. (a) Repetitive scans for the base hydrolysis of 2d at pH ~10.7.
This is a lower pH than was used in the study in order to make a good figure given the
instrument that was available. The isosbestic behavior is consistent with the formation
of a single product. (b) Typical decay curve monitored at 332 nm for the base hydrolysis of
2d. In this example, 200 data points were collected. (c) Plot of In|At — Ainf| v. time for the
data collected in Figure S1b. Consistent with first-order behavior, this plot is linear for at
least 5 half-lives.



(b)

Absorbance

0 2 4 6 8 10 12 14 16

Time (min)

(c)

-1 y=-0.5511x + 0.0177
R?=1

In]A(t) - A(inf) |

Time (min)

Figure Sb. (Cont.)



	Supplementary Material
	Scheme S1. The SN1CB mechanism illustrated for the base hydrolysis of the [(NH3)5CoCl]2+ion.
	Table S1. Bond lengths (Å) for the [(en)2Co(S(phenyl)CH2CH2NH2)]3+ cation.
	Table S2. Bond angles (°) for the [(en)2Co(S(phenyl)CH2CH2NH2)]3+ cation.
	Table S3. Values of kobsd, s-1, for the base hydrolysis reactions of[(en)2Co(S(C6H5R)CH2CH2NH2)]3+ at 15 °C,  = 0.10 M (NaCl).
	Figure S1. HETCOR NMR of lg, 2e and 2f in ds-DMSO.
	Figure S2.1H and 13C NMR of the intermediate complexes (la - lg) in dG-DMSO.
	Figure S3.1H and 13C NMR of the bidentate thioether complexes (2a - 2g) in d6-DMSO.
	Figure S4. UV (lower) and visible (upper) spectra of 1g in 0.01 M HCl. The lower spectrumwas recorded after a 1:25 dilution.
	Figure S5. Visible-UV spectra of the κ2N,S complexes (2a - 2g) in 0.01 M HCIO4.
	Figure S6. Representative kinetic plots. These data were collected on a CARY 100 Bio UVvisiblespectrophotometer.




