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Figure S1. Absorption spectra of 2.5 x 107 M 2 and 2.5 x 10~% M 5 in MeOH in 1-cm quartz
cuvettes. Compound 2 was oxidized to 5 with 2.5 x 107 M H,0,.
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Figure S2. Absorption spectra of1.0x10° M3 and 1.0x 10~2 M 6 in MeOH in 1-cm quartz
cuvettes. Compound 3 was oxidized to 6 with 1.0 x 1072 M H,0,.
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Figure S3. Absorption spectra of 1.0 x 10° M 4 and 1.0 x 1073 M 7 in MeOH in 1-cm quartz
cuvettes. Compound 4 was oxidized to 7 with 1.0 x 1072 M H,0,.
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Table S1. Observed Pseudo First-Order and Calculated Second-Order Rate Constants

in the Reactions of Tellurides 2-4 with Hydrogen Peroxide?

compd  conc, M H202L M A2 nm  kype S~ Ksa1e, L mol™ s'¢
2 515x10% 5.15x1072 352  0.12+0.01 -
515x10% 1.03x10%2 352 0.28+0.02 (2.80 = 0.06) x 10"
515x10% 206x10% 352 057x0.08 -
3 515x10™% 5.15x10° 310  (1.99+0.04)x 1072 -
515x10% 1.03x102 310 (5.1220.03)x102 593+0.04
515x10™% 206x102 310  0.112+0.001 -
4 515x10% 5.15x10°% 286  (1.81:+0.05)x 107 -
515x10™% 1.03x102 286  (3.66+0.08)x1072 3.61+0.02
515x10™% 206x102 286  (7.22+0.08) x 1072 -

4 The observed rate constants, kg, are the average of 7-10 independent kinetic traces
at 276.8 + 0.4 K with twice the standard deviation given from the average. b Wavelength
at which kinetic trace was observed. € Rate constant is equal to the slope of the line

defined by ks plotted as a function of [H,O2].
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Table S2. Observed Pseudo First-Order, and Calculated Second-Order Rate
Constants for the Fast Reaction of Oxidized Telluranes 5-7 with PhSH?

compd  conc, M [PhSH], M AP am kps ST Ksaies L mol™" s7°
5 4.12x1075 4.12x 107 300 156+ 9 -
412x10°  2.06x10™ 300 410£40  (1.2£0.1)x10%
412x107 412x 107 300 665+ 9 -
412x1075 6.18 x 107 300 920 + 20 -
6 412x107° 412x10°° 300 76 + 4 -
412 x 1075 2.06x 107 300 180+ 8 (5.5 + 0.2) x 10%°
412x107° 412x107* 300 319+ 4 -
4.12x10°° 6.18 x 107 300 408 + 8 -
7 2.06x 107 2.06x 1074 286 10.6 +0.3 -
2.06x 107 206x107° 286 143+06 (1.28+0.08) x 10°
2.06x107* 4.12x1073 286 16+ 1 -
2.06x107* 7.05x 1078 286 20 + 1 -
2.06 x 107* 1.03x 1072 286 24 +2 -

2 The observed rate constants, k., are the average of 7-10 independent kinetic traces at
276.8 + 0.4 Kwith twice the standard deviation given from the average. b wavelength of
measurement for kinetic trace. © Rate constant is equal to the slope of the line defined by
kobs Plotted as a function of [PhSH}.
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Table S3. Observed First-Order Rate Constants in the
Second Reaction of Oxidized Telluranes 5-7 with PhSH?

b

compd  conc, M [PhSH], M AP M K, s
5 412x10° 412x10™° 300 2.03z0.04
412x10° 206x10™* 300 2.38+0.04
412x10°  4.12x10™* 300 2.40:0.02
412x10° 824x10™* 300 2.45+0.02
412x10°°  1.24x10° 300 2.47+0.02
412x10°  165x10° 300 249:0.03
412x10°5  247x10° 300 2.57+0.03
412x10° 330x10° 300 2.60x0.02
412x10°  4.12x10° 300 2.64:0.02
412x10°°  6.18x107° 300 2.72:0.03
412x10° 824x10° 300 2.80+0.04
412x10°  1.03x102 300 2.82x0.02
412x107° 124x1072 300 2.86+0.02
412x107° 1.44x102 300 2.87+0.03
412x10° 165x102 300 2.90x0.03
412x10° 206x102 300 2.89+0.05
6 412x10°  4.12x10° 300 158+0.2
412x10° 206x10* 300 25.3:0.3
412x10°  412x10™* 300 27.8:0.2
412x10° 824x10% 300 27.8:0.3
412x10° 124x10° 300 28.0zx02
412x10°  1.65x10° 300 27.9:02
412x10% 247x10°° 300 285:0.3
412x10° 3.30x10° 300 289:03
412x10°  4.12x10° 300 29.2:0.2
412x10° 6.18x10° 300 29.9:04
412x10° 824x10° 300 308:04
412x10° 1.03x102 300 315+05
7 206x10% 206x10™* 286 0.015+0.001
206x10% 1.03x10°3 286 0.34+0.03
206x10% 206x10° 286 0.80+0.01
206x10%  4.12x10° 286  1.03 z 0.01
206x10% 1.03x102 286 1.66+0.03
206x10% 1.65x102 286 2.27+0.03

@ The observed rate constants, k,,s, are the average of 7-10
independent kinetic traces at 276.8 + 0.4 K. Twice the standard
deviation is given from the average. bwavelength of measurement
for kinetic trace.

S23



General Methods. Solvents and reagents were used as received from Sigma-Aldrich
Chemical Co (St. Louis, MO) unless otherwise noted. Concentration in vacuo was performed on
a Biichi rotary evaporator. NMR spectra were recorded at 23.0 °C on a Varian Gemini-300,
Inova 400, or Inova 500 instrument with residual solvent signal as internal standard: CDCl; (8
7.26 for proton, 877.0 for carbon). Infrared spectra were recorded on a Perkin-Elmer FT-IR
instrument. UV-visible-near-IR spectra were recorded on a Perkin-Elmer Lambda 12
spectrophotometer equipped with a circulating constant-temperature bath for the sample
chambers. Elemental analyses were conducted by Atlantic Microlabs, Inc. High-resolution Q-
TOF mass spectrometry was conducted by the Campus Chemical Instrumentation Center of The
Ohio State University (Columbus, OH).

Discussion of Electrospray Ionization Mass Spectra of 5-7. The mass spectra of
compounds 5-7 using electron-impact ionization gave parent ions corresponding to the
corresponding telluride plus “OH” (loss of “OH” from the dihydroxy tellurane). This type of

fragmentation has been observed quite frequently in the mass spectra of dihydroxy telluranes.’

MeO
NMe
. ©,,,,,ﬂ 1
T

n-Hex ePh
MeO
m/z 317 m/z 361 m/z 372
from 5 from 6 from 7

In order to observe Te(IV) derivatives incorporating MeOH as a ligand, mass spectra of
MeOH solutions of 5-7 were acquired using electrospray ionization. Electrospray ionization of
MeOH solutions of 5-7 gave rise to peaks corresponding to telluride plus water and telluride plus

MeOH as shown in the scheme below (mass spectra can be found in Supporting Information).
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These products involve a redox reaction as an artifact of the electrospray technique.” Reductive
elimination of H,0, from 5-7 can occur thermally’ and would produce 2-4, respectively, which
could then donate an electron to the hydroxy or methoxy telluronium intermediates. Evidence in
support of this process was found in the electrospray ionization of 7 where an isotope cluster
containing m/z 355 corresponds to [C,H,,N'**Te]* from the radical cation derived from 4 (mass
spectrum in Supporting Information). This species would be stabilized by the chelating nitrogen
atom. This observation can be contrasted with the electrospray ionization of telluride 4 in MeOH
where an isotope cluster containing m/z 356 corresponds to [C,¢H,,N'*Te + H'] (mass spectrum
in Supporting Information), perhaps from protonation of the amine — but not the radical cation

observed with 7.

-+
®
(I)H(CHa) H(CH3) H\?,H(Clgl
lI,,ITe H @ +9> u,,
/ — ‘Te
Uiy MeOH - H®

5: R =H, m/z 318 for [C1oHoe'*°Te-H,0]*
R = Me, m/z 332 for [C1H 6 *°Te-HOMe]*

6: R = H, m/z 362 for [Cy4H1405"%°Te-H0]*
R = Me, m/z 376 for [C14H1402'3°Te-HOMe]*

%, g'
MeOH @g:TePh + @:TePh

H(CHa) m/z 355

R = H, m/z 373 for [CigH1gN 30Te-H,0]*
R = Me, m/z 387 for [C1gH 1N 13°Te-HOMe]*

., ©
L@ *—NHMex
4 —»

m/z 356 for C1gH1gN'30Te+H*
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