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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. 

Co(1)-N(4) 1.955(2)  Co(1)-N(2) 1.977(2)  
Co(1)-N(5) 1.978(2)  Co(1)-N(3) 1.981(2)  
Co(1)-N(1) 1.986(2)  Co(1)-S(1) 2.2594(7)  
S(1)-C(7) 1.774(3)  S(1)-C(6) 1.817(3)  
N(1)-C(1) 1.491(3)  N(1)-H(1A) 0.91 
N(1)-H(1B) 0.91 C(1)-C(2) 1.503(3)  
C(1)-H(1C) 0.99 C(1)-H(1D) 0.99 
C(2)-N(2) 1.495(3)  C(2)-H(2A) 0.99 
C(2)-H(2B) 0.99 N(2)-H(2C) 0.91 
N(2)-H(2D) 0.91 N(3)-C(3) 1.492(3)  
N(3)-H(3A) 0.91 N(3)-H(3B) 0.91 
C(3)-C(4) 1.506(3)  C(3)-H(3C) 0.99 
C(3)-H(3D) 0.99 C(4)-N(4) 1.492(3)  
C(4)-H(4A) 0.99 C(4)-H(4B) 0.99 
N(4)-H(4C) 0.91 N(4)-H(4D) 0.91 
N(5)-C(5) 1.489(3)  N(5)-H(5A) 0.91 
N(5)-H(5B) 0.91 C(5)-C(6) 1.506(4)  
C(5)-H(5C) 0.99 C(5)-H(5D) 0.99 
C(6)-H(6A) 0.99 C(6)-H(6B) 0.99 
C(7)-C(12) 1.392(4)  C(7)-C(8) 1.395(4)  
C(8)-C(9) 1.386(4)  C(8)-H(8) 0.95 
C(9)-C(10) 1.381(4)  C(9)-H(9) 0.95 
C(10)-C(11) 1.389(4)  C(10)-H(10) 0.95 
C(11)-C(12) 1.389(4)  C(11)-H(11) 0.95 
C(12)-H(12) 0.95 Cl(1)-O(3) 1.4337(19)  
Cl(1)-O(4) 1.4391(19)  Cl(1)-O(1) 1.4483(19)  
Cl(1)-O(2) 1.4491(18)  Cl(2)-O(7) 1.4334(18)  
Cl(2)-O(8) 1.4365(19)  Cl(2)-O(5) 1.4502(19)  
Cl(2)-O(6) 1.4537(18)  Cl(3)-O(10) 1.4331(18)  
Cl(3)-O(11) 1.439(2) Cl(3)-O(9) 1.446(2)  
Cl(3)-O(12) 1.4497(18) O(1W)-H(1W) 0.78(3)  
O(1W)-H(2W) 0.78(3)    

 

 

  



Table S2. Bond angles (°) for the [(en)2Co(S(phenyl)CH2CH2NH2)]3+ cation. 

N(4)-Co(1)-N(2) 89.16(9) N(4)-Co(1)-N(5) 92.90(9)  
N(2)-Co(1)-N(5) 177.93(9) N(4)-Co(1)-N(3) 85.57(8)  
N(2)-Co(1)-N(3) 92.46(9) N(5)-Co(1)-N(3) 87.52(9)  
N(4)-Co(1)-N(1) 173.66(9) N(2)-Co(1)-N(1) 84.86(8)  
N(5)-Co(1)-N(1) 93.07(9) N(3)-Co(1)-N(1) 92.54(8)  
N(4)-Co(1)-S(1) 95.10(6) N(2)-Co(1)-S(1) 94.39(6)  
N(5)-Co(1)-S(1) 85.61(6) N(3)-Co(1)-S(1) 173.13(7)  
N(1)-Co(1)-S(1) 87.51(6) C(7)-S(1)-C(6) 105.95(12)  
C(7)-S(1)-Co(1) 115.45(8) C(6)-S(1)-Co(1) 98.25(9)  
C(1)-N(1)-Co(1) 108.49(15) C(1)-N(1)-H(1A) 110 
Co(1)-N(1)-H(1A) 110 C(1)-N(1)-H(1B) 110 
Co(1)-N(1)-H(1B) 110 H(1A)-N(1)-H(1B) 108.4 
N(1)-C(1)-C(2) 106.8(2) N(1)-C(1)-H(1C) 110.4 
C(2)-C(1)-H(1C) 110.4 N(1)-C(1)-H(1D) 110.4 
C(2)-C(1)-H(1D) 110.4 H(1C)-C(1)-H(1D) 108.6 
N(2)-C(2)-C(1) 107.1(2) N(2)-C(2)-H(2A) 110.3 
C(1)-C(2)-H(2A) 110.3 N(2)-C(2)-H(2B) 110.3 
C(1)-C(2)-H(2B) 110.3 H(2A)-C(2)-H(2B) 108.6 
C(2)-N(2)-Co(1) 110.31(15) C(2)-N(2)-H(2C) 109.6 
Co(1)-N(2)-H(2C) 109.6 C(2)-N(2)-H(2D) 109.6 
Co(1)-N(2)-H(2D) 109.6 H(2C)-N(2)-H(2D) 108.1 
C(3)-N(3)-Co(1) 108.16(15) C(3)-N(3)-H(3A) 110.1 
Co(1)-N(3)-H(3A) 110.1 C(3)-N(3)-H(3B) 110.1 
Co(1)-N(3)-H(3B) 110.1 H(3A)-N(3)-H(3B) 108.4 
N(3)-C(3)-C(4) 106.5(2) N(3)-C(3)-H(3C) 110.4 
C(4)-C(3)-H(3C) 110.4 N(3)-C(3)-H(3D) 110.4 
C(4)-C(3)-H(3D) 110.4 H(3C)-C(3)-H(3D) 108.6 
N(4)-C(4)-C(3) 107.3(2) N(4)-C(4)-H(4A) 110.3 
C(3)-C(4)-H(4A) 110.3 N(4)-C(4)-H(4B) 110.3 
C(3)-C(4)-H(4B) 110.3 H(4A)-C(4)-H(4B) 108.5 
C(4)-N(4)-Co(1) 110.09(15) C(4)-N(4)-H(4C) 109.6 
Co(1)-N(4)-H(4C) 109.6 C(4)-N(4)-H(4D) 109.6 
Co(1)-N(4)-H(4D) 109.6 H(4C)-N(4)-H(4D) 108.2 
C(5)-N(5)-Co(1) 115.18(16) C(5)-N(5)-H(5A) 108.5 
Co(1)-N(5)-H(5A) 108.5 C(5)-N(5)-H(5B) 108.5 
Co(1)-N(5)-H(5B) 108.5 H(5A)-N(5)-H(5B) 107.5 
N(5)-C(5)-C(6) 107.9(2) N(5)-C(5)-H(5C) 110.1 
C(6)-C(5)-H(5C) 110.1 N(5)-C(5)-H(5D) 110.1 
C(6)-C(5)-H(5D) 110.1 H(5C)-C(5)-H(5D) 108.4 
C(5)-C(6)-S(1) 104.89(17) C(5)-C(6)-H(6A) 110.8 
S(1)-C(6)-H(6A) 110.8 C(5)-C(6)-H(6B) 110.8 



S(1)-C(6)-H(6B) 110.8 ( 6A)-C(6)-H(6B) 108.8 
C(12)-C(7)-C(8) 121.1(2) C(12)-C(7)-S(1) 114.94(19)  
C(8)-C(7)-S(1) 124.0(2) C(9)-C(8)-C(7) 118.7(2)  
C(9)-C(8)-H(8) 120.6 C(7)-C(8)-H(8) 120.6 
C(10)-C(9)-C(8) 120.5(3) C(10)-C(9)-H(9) 119.7 
C(8)-C(9)-H(9) 119.7 C(9)-C(10)-C(11) 120.7(2)  
C(9)-C(10)-H(10) 119.6 C(11)-C(10)-H(10) 119.6 
C(12)-C(11)-C(10) 119.5(3) C(12)-C(11)-H(11) 120.2 
C(10)-C(11)-H(11) 120.2 C(11)-C(12)-C(7) 119.4(2)  
C(11)-C(12)-H(12) 120.3 C(7)-C(12)-H(12) 120.3 
O(3)-Cl(1)-O(4) 109.90(13) O(3)-Cl(1)-O(1) 109.11(11)  
O(4)-Cl(1)-O(1) 109.00(12) O(3)-Cl(1)-O(2) 110.49(12)  
O(4)-Cl(1)-O(2) 108.85(11) O(1)-Cl(1)-O(2) 109.48(11)  
O(7)-Cl(2)-O(8) 110.86(11) O(7)-Cl(2)-O(5) 109.58(11)  
O(8)-Cl(2)-O(5) 109.68(12) O(7)-Cl(2)-O(6) 109.53(11)  
O(8)-Cl(2)-O(6) 109.14(12) O(5)-Cl(2)-O(6) 107.98(11)  
O(10)-Cl(3)-O(11) 109.45(12) O(10)-Cl(3)-O(9) 110.46(12)  
O(11)-Cl(3)-O(9) 109.04(13) O(10)-Cl(3)-O(12) 110.07(12)  
O(11)-Cl(3)-O(12) 109.36(12) O(9)-Cl(3)-O(12) 108.43(12)  
H(1W)-O(1W)-H(2W) 106(3)    

  



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). 

R  [OH-], M kobsd, s-1 kOH, M-1 s-1 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 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 spectrum 
was recorded after a 1:25 dilution. 
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Figure S5. Visible-UV spectra of the κ2N,S complexes (2a - 2g) in 0.01 M HCIO4.
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Figure S5. (Cont.)
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Figure S5. (Cont.)



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 ln|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.  
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