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Scheme S1 Synthesis of sodium 4-ethylbenzenesulfonate-ds.
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Scheme S2 Oxidation of alkylbenzenesulfonates by ferrate at pH = 8.83.
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Scheme S3 The products in the organic phase for the oxidation of alkylarenes by ferrate
at pH = 8.67.



Table S1 Second-order rate constants of the oxidation of 4-isopropylbenzenesulfonate

by ferrate at 25 °C and /= 0.3 M.

pH ky/ M1

7.45 (2.24 £0.07) x 107!
7.83 (1.17 £ 0.04) x 107!
8.11 (7.63 +0.38) x 1072
8.35 (4.18 £0.17) x 1072
8.51 (3.13£0.12) x 1072
8.83 (1.77 +0.06) x 1072
9.01 (1.52+0.01) x 1072
9.63 (8.51+£0.18) x 1073

Table S2 Second-order rate constants of the oxidation of 4-isopropylbenzenesulfonate

by ferrate at 25 °C and pH = 8.35.

I'M ky/ M5!

0.15 (3.37+£0.11) x 1072
0.30 (4.18 +0.17) x 1072
0.60 (5.03 £ 0.15) x 1072

0.80 (5.73 £ 0.33) x 1072
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Fig. S1 Plot of ks vs [benzenesulfonate] for the oxidation of benzenesulfonate by

ferrate at 25 °C, pH=8.83 and /= 0.3 M.
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Fig. S2 Plot of ks vs. pH for the self-decomposition of ferrate(VI) at /= 0.3 M and 25
°C.
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Fig. S3 Plot of k, vs. pH for the oxidation of 4-methylbenzenesulfonate by ferrate(VI)
at / = 0.3 M and 25 °C. The solid line represents the fit of the experimental data

according to eqn (7).
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Fig. S4 Plot of k&, vs. pH for the oxidation of 4-ethylbenzenesulfonate by ferrate(VI) at
I1=0.3 M and 25 °C. The solid line represents the fit of the experimental data according

to eqn (7).
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Fig. S5 Plot of &, vs. pD for the oxidation of 4-isopropylbenzenesulfonate by ferrate(VI)
in D,0O at /= 0.3 M and 25 °C. The solid line represents the fit of the experimental data

according to eqn 7.
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Fig. S6 Plot of AH* versus AS* for the oxidation of alkylbenzenesulfonates by ferrate
at pH=8.83 and / = 0.3 M [slope = 0.23 + 0.02; y-intercept = (1.73 £ 0.07) x 10}; r*> =
0.992]
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Fig. S7 a) Plot of logk,” vs BDEs of alkyl benzenesulfonates for the reactions with
[Fe(O);(OH)] [slope = — (0.17 £ 0.07); y-intercept = (14.4 + 6.7)]. b) Plot of logk, vs
E? of alkylbenzenesulfonates for the reactions with [Fe(O);(OH)] [slope = — (5.04 +
1.81); y-intercept = (12.5 + 4.7)]. ¢) Plot of logk,” vs BDEs of alkylbenzenesulfonates
for the reactions with [FeOg4]>~ [slope = — (0.19 + 0.09); y-intercept = (13.6 + 7.6)]. d)
Plot of logk, vs E° of alkyl benzenesulfonates for the reactions with [FeO4]*~ [slope =

—(5.96 £ 1.95); y-intercept = (12.7 £ 5.1)].
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Fig. S8 Plot of &y, vs [4-ethyl] for the oxidation of 4-ethylbenzenesulfonate by ferrate
at 17 °C, pH=8.83 and 7 = 0.3 M [slope = (4.88 + 0.21) x 10 3; y-intercept = (3.00

+2.89) x 1073%; 12 = 0.998]
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Fig. S9 Plot of &, vs [4-ethyl] for the oxidation of 4-ethylbenzenesulfonate by ferrate
at 34 °C, pH=8.83 and I = 0.3 M [slope = (1.08 £ 0.06) x 10°2; y-intercept = (1.10

+0.79) x 1074; r2=0.998].
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Fig. S10 Plot of ks vs [4-ethyl] for the oxidation of 4-ethylbenzenesulfonat by ferrate
at 43 °C, pH=8.83 and 7 = 0.3 M [slope = (1.53 + 0.02) x 10 2; y-intercept = (3.21

+0.30) x 1074 12 = 0.999].
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Fig. S11 Plot of ks vs [4-isopropyl] for the oxidation of 4-isopropylbenzenesulfonate
by ferrate at 16 °C, pH=8.83 and /= 0.3 M [slope = (1.04 £ 0.06) x 10~2; y-intercept =

(1.52 £0.32) x 104 12 = 0.997].
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Fig. S12 Plot of ks vs [4-isopropyl] for the oxidation of 4-isopropylbenzenesulfonate
by ferrate at 25 °C, pH=8.83 and /= 0.3 M [slope = (1.77 £ 0.06) x 10~2; y-intercept =

(1.50 = 3.02) x 105 12 = 0.999].
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Fig. S13 Plot of ks vs [4-isopropyl] for the oxidation of 4-isopropylbenzenesulfonate
by ferrate at 35 °C, pH=8.83 and /= 0.3 M [slope = (2.88 = 0.09) x 10~2; y-intercept =

(3.30 £0.50) x 104 r2 = 0.999].
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Fig. S14 Plot of ks vs [4-isopropyl] for the oxidation of 4-isopropylbenzenesulfonate
by ferrate at 35 °C, pH=8.83 and /= 0.3 M [slope = (2.88 = 0.09) x 10~2; y-intercept =

(3.30 £0.50) x 104 r2 = 0.999].
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Fig. S15 Plot of kus vs [4-methyl] for the oxidation of 4-methylbenzenesulfonate by

ferrate at 17 °C, pH=8.83 and I = 0.3 M [slope = (2.84 + 0.10) x 1073; y-intercept =

(6.40 = 1.41) x 1075 12 = 0.999].
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Fig. S16 Plot of k. vs [4-methyl] for the oxidation of 4-methylbenzenesulfonate by
ferrate at 25 °C, pH=8.83 and I = 0.3 M [slope = (3.88 + 0.17) x 1073; y-intercept =

(1.60 = 0.23) x 104 12 = 0.998].
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Fig. S17 Plot of kus vs [4-methyl] for the oxidation of 4-methylbenzenesulfonate by

ferrate at 34 °C, pH=8.83 and I = 0.3 M [slope = (5.14 + 0.16) x 1073; y-intercept =

(6.50 =2.17) x 1075 12 = 0.999].
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Fig. S18 Plot of kus vs [4-methyl] for the oxidation of 4-methylbenzenesulfonate by
ferrate at 44 °C, pH=8.83 and I = 0.3 M [slope = (6.94 + 0.16) x 1073; y-intercept =

(1.45 +0.22) x 1074 12 = 0.999].
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Fig. S19 Plot of ks vs [4-isopropyl] for the oxidation of 4-isopropylbenzenesulfonate

by ferrate at 25 °C, pH=7.45 and /= 0.3 M [slope = (2.24 £ 0.07) x 10" !; y-intercept =



(1.39 % 0.06) x 102 12 = 0.999].
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Fig. S20 Plot of ks vs [4-isopropyl] for the oxidation of 4-isopropylbenzenesulfonate
by ferrate at 25 °C, pH=7.83 and /= 0.3 M [slope = (1.17 £ 0.04) x 10~ !; y-intercept =

(5.10 = 0.35) x 103 12 = 0.999].
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Fig. S21 Plot of ks vs [4-isopropyl] for the oxidation of 4-isopropylbenzenesulfonate

by ferrate at 25 °C, pH=8.11 and /= 0.3 M [slope = (7.63 £ 0.38) x 10~2; y-intercept =



(1.15 +0.31) x 103 12 = 0.998].
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Fig. S22 Plot of ks vs [4-isopropyl] for the oxidation of 4-isopropylbenzenesulfonate
by ferrate at 25 °C, pH=8.35 and /= 0.3 M [slope = (4.18 £ 0.17) x 10~2; y-intercept =

(9.15 + 1.35) x 1074 12 = 0.998].
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Fig. S23 Plot of ks vs [4-isopropyl] for the oxidation of 4-isopropylbenzenesulfonate

by ferrate at 25 °C, pH=8.51 and /= 0.3 M [slope = (3.13 £ 0.12) x 10~2; y-intercept =



(3.00 = 0.95) x 1074 12 = 0.999].
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Fig. S24 Plot of ks vs [4-isopropyl] for the oxidation of 4-isopropylbenzenesulfonate
by ferrate at 25 °C, pH=9.01 and /= 0.3 M [slope = (1.52 £ 0.01) x 10~2; y-intercept =

(4.50 = 1.06) x 1074 12 = 0.999].
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Fig. S25 Plot of ks vs [4-isopropyl] for the oxidation of 4-isopropylbenzenesulfonate

by ferrate at 25 °C, pH=9.63 and 7 = 0.3 M [slope = (8.51 = 0.18) x 1073 y-intercept =



(1.10 £ 0.15) x 1074 12 = 0.999].
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Fig. S26 Plot of ks vs [4-isopropyl] for the oxidation of 4-isopropylbenzenesulfonate

by ferrate at 25 °C, pH=8.83 and /= 0.15 M [slope = (3.37+ 0.11) x 102 y-intercept =

(9.00 = 0.89) x 104 12 = 0.999].

I=0.6 M
0.0104

0.002-

0.000 T T T T T T T T T T T T '
0.00 0.02 0.04 0.06 0.08 0.10 0.12
[4+Pr] /M

Fig. S27 Plot of ks vs [4-isopropyl] for the oxidation of 4-isopropylbenzenesulfonate



by ferrate at 25 °C, pH=8.83 and 7 = 0.6 M [slope = (5.03 = 0.15) x 102 y-intercept =

(3.17 £ 0.13) x 103 12 = 0.999].
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Fig. S28 Plot of ks vs [4-isopropyl] for the oxidation of 4-isopropylbenzenesulfonate

by ferrate at 25 °C, pH=8.83 and 7 = 0.8 M [slope = (5.73 = 0.33) x 102 y-intercept =

(4.15 +0.27) x 1073 12 = 0.997].
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Fig. S29 Plot of ks vs [4-isopropyl] for the oxidation of 4-isopropylbenzenesulfonate
by ferrate at pH=8.83 and 7= 0.3 M [slope = -(4.19 £ 0.19) x 103; y-intercept = (4.29 +
0.62); r2=0.994].
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Fig. S30 Plot of kus vs [4-methyl] for the oxidation of 4-methylbenzenesulfonate by
ferrate at pH=8.83 and / = 0.3 M [slope = -(2.70 + 0.07) x 10%; y-intercept = -(2.21 +
0.23); r>=0.998].

o0s] PP =793

0.06 -

E
s | S

x° 0.04-

0.02

0.00 . T . T . r .
0.00 0.02 0.04 0.06 0.08
[4-PrPhSO,]/M

Fig. S31 Plot of ks vs [4-1Pr] for the oxidation of 4-isopropylbenzenesulfonate by

ferrate at 25 °C, pD = 7.93 and / = 0.3 M [slope = (3.70+ 0.17) x 10" !; y-intercept =

(4.10 £0.09) x 102 12 = 0.998]
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Fig. S32 Plot of ks vs [4-1Pr] for the oxidation of 4-isopropylbenzenesulfonate by

ferrate at 25 °C, pD = 8.20 and / = 0.3 M [slope = (2.87+ 0.08) x 10" !; y-intercept =

(4.11 £0.64) x 103 12 = 0.999]

0.024 pD=8.57
0.020-

< 0.016 -
)

obs /

«° 0.012
0.008 -

0.004

0.000 ———+——F——7———1— J
0.00 002 004 006 008 010 0.12
[4-iPrPhSO,]/ M

Fig. S33 Plot of k. vs [4-1Pr] for the oxidation of 4-isopropylbenzenesulfonate by

ferrate at 25 °C, pD = 8.57 and / = 0.3 M [slope = (1.72+ 0.09) x 10" !; y-intercept =

(2.74 £0.68) x 1073; 1> =0.997]
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Fig. S34 Plot of k. vs [4-1Pr] for the oxidation of 4-isopropylbenzenesulfonate by

ferrate at 25 °C, pD = 9.05 and / = 0.3 M [slope = (6.06+ 0.15) x 10°2; y-intercept =

(0.56 £ 1.79) x 10°%; 12 = 0.998]
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Fig. S35 Plot of k. vs [4-1Pr] for the oxidation of 4-isopropylbenzenesulfonate by

ferrate at 25 °C, pD = 9.53 and / = 0.3 M [slope = (2.60 + 0.01) x 107 2; y-intercept =

(7.61 = 1.09) x 10°5; 12 = 0.999]
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Fig. S36 Plot of k. vs [4-1Pr] for the oxidation of 4-isopropylbenzenesulfonate by

ferrate at 25 °C, pD = 10.0 and /= 0.3 M [slope = (1.35 £ 0.01) x 10 2; y-intercept =

(2.46 +0.73) x 105 12 = 0.999]



Table S3 The cartesian coordinates of selected molecular species in the oxidation of isopropyl

benzenesulfonate by HFeO,™-8H,0 .

INT1
Fe
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-2.4341601424
-1.8089983783
-3.1751788353
-3.4036241515
3.9212862031
4.8974001664
4.5112906732
3.1547077465
2.1893282902
2.5533643332
4.2398021263
5.9558727373
2.8499654957
1.1344336926
1.4882734514
0.515684024
5.7539259909
5.4805363519
7.0882916011
5.5312343391
-5.2003421149
-4.4886703523
-5.0976954687
-1.3445303367
-4.4652086603
-4.2457648299
-4.8321133825
-3.9117263165
-4.5463793377
-3.0862464946
-5.7816491253
-5.8204136058
-5.1176929856
-5.1469622828
-4.6715629786
-4.4873902495
-1.8284513044
-2.2386072985
-1.0233439615
-2.885329835

-0.2011319709
1.2705174234
-0.5119355964
-0.5179298505

1.7733464642

0.7732621413

-0.5689309227

-0.9078386438

0.1008038335

1.458013825

2.8165385955

1.0274862597

-1.9541217955

-0.176010309

2.5453435397

2.03487807
-1.8856984522

-2.7366367777

-1.2043550587

-2.6309277057
-2.4596678385
-1.7903901848
-3.0399081524
-2.2011473437
-3.200533233
-2.2858752891
-3.0941925123
3.2948491288
2.7555031268
2.7815013288
1.2221266055
1.2017755987
0.5468043201
1.6368252761
2.3694649127
0.9224676364
-0.1487799298
-0.2475831488
0.3597107782

0.7395999366

0.0585011926
0.1189271156
-1.3606221258
1.3252973334
-0.0151488439
-0.0239312046
0.0082220826
0.0503045957
0.0592448537

0.0259781074

-0.0404091874
-0.0538232492
0.0771932419
0.0940098756
0.0320761685

0.0828562131

-0.0192912511
1.1876304551
0.0355013291
-1.3048003143

-1.4067085244
-1.4819937574
-2.1711729149
0.3777550003
1.1725236031
1.4283026657
0.2673327168

0.2369789164
0.7474549786
0.2791451361
0.9967857969
0.0208846072
1.2193694804
-1.7926961658
-1.3559538949
-1.837908325

-3.8326186813
-2.9518403383
-3.6775969315
3.822032447
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-2.3204452261
-3.0173394719
-1.0472021104
1.5057460421
1.3844919243
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