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S2

Table S1. Rate Constants for the Hydrolysis of 2-SMe-Z by OH™ and Water in 50% DMSO-

50% Water (v/v) at 20°C.”

Z kon 10° k0
MLl B
CF; 1.34 £ 0.05 4.58 +£0.01
Br 092 +0.03 3.27 £ 0.01
H 0.69 +0.03 2.98 £0.03
CH; 0.49 +0.03 242 +0.06
CH;0 0.46 +£0.03 2.33+0.05

2= 0.5 M (KCQ).
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Table S2. Reaction of 2-SMe-H with Piperidine in 50% DMS0-50% Water (v/v) at 20°C,

pH 10.93% Dependence on Amine Concentration.

[RyNH]ree Kobsd k (corr)b ka
obsd

M s—1 S—l M_1 s_1
0.0004 231x 1074 224 x 107 0.509
0.0013 1.40 x 107 139 %107 1.04
0.0022 296 %10 2.95% 107 1.32
0.0031 . 5.09%107 508 x 107 1.62
0.0045 8.97x 107 8.96 x 107 2.00
0.0067 1.71 x 1072 1.71 x 1072 2.54
0.0090 2.55% 1072 2.55x 1072 284
0.0224 1 7.48 x 1072 7.48 x 1072 334
0.0448 1.59 % 107" 1.59 % 107" 3.55
0.0673 243 %107} 243 %107 361
0.0897 3.24 x 107! 324 %107 3.61
0.112 4.15% 107" 4.15% 107" 3.70

a b
H= 0.5 (KC]) kobsd(COIT) = kObSd - kH20 - kOH[OH-]
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Table S3. Reaction of 2-SMe-H with Piperidine in 50% DMSO-50% Water (v/v) at 2O°C,a
[Piperidine] = 0.05 M: Dependence on [OH ].

[OH'] Kobsd kobsd(corr)b ' ka
M S—l S_l M—l S-l
. 501x107 6.97 %107 6.97 x 10~ 1.39
8.91x 107 712% 107 712%107° 1.42
1.58 % 107° 839 % 107 839% 107 1.68
2.82x 107 9.20 x 107 9.20x 107 1.84
501x 1070 9.52x 107 9.51 x 107 1.90
8.91x 107 1.02% 107 1.02x 107 2.03
1.58x 107 1.14x 107 114x107 2.28
2.82% 107 1.42 x 1072 1.42 x 1072 2.84
501 %107 1.57 x 1072 1.57 x 1072 3.13
8.91 %107 1.95%x 1072 1.94 % 1072 3.89
1.58x 107 2.16 x 1072 2.14 x 1072 4.29
2.82x 1074 2.08 x 1072 2,06 x 1072 4.12

a b :
n= 0.5 (KCI) kobsd(COIT) = kobsd - kH20 - kOH[OH-]
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Table S4. Reaction of 2-SMe-H with Piperazine in 50% DMSO-50% Water (v/v) at 20°C,

pH 9.90a: Dependence on Amine Concentration.

[[RZNH]free . kobsd- k (COI‘I‘)b ' kA
obsd
M S—l S_l M—l S—l ‘
0.002 6.02x107* 598 x 10~ 0.300
0.003 1.04% 107 1.04 %107 0.346
0.004 1.51 %107 1.51 %107 0.377
0.005 230 % 107 230% 107 0.477
0.0075 4.84 %107 4.84%107 0.645
0.0112 9.62 %10~ 9.62 %1072 0.855
0.015 1.49 x 1072 1.49 x 1072 0.993
0.025 2.93x 1072 2.93 x 107 1.17
0.035 422 x 1072 4.22 %1072 121
0.050 6.35 % 1072 6.35 % 107 1.27
0.075 9.46 x 1072 946x107° 1.26
0.100 1.30 x 107! 1.30 x 10”! 1.30

a b
n= 0.5 (KCI) kobsd(COI'I') = kObSd - kHZO - kOH[OH_]
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Table S5. Reaction of 2-SMe-H with Piperazine in 50% DMSO-50% Water (v/v) at 20°C,a
[Piperazine] = 0.008 M: Dependence on [OH . :

[OI\I/I{— ] ’ kz-l-)id . kot ds(f IOTI)b N —klAs*l
7.08 % 107° 8.20 x 107 8.29 x 107 1.04
1.12x107 9.09 % 107 9.08 x 10 1.13
1.58x 107 9.76 x 107 9.75% 107 1.22
2.00x 107 1.00 x 107 9.86 x 10~ 1.23

6.00x 1070 1.12 x 1072 1.08 x 1072 1.35
8.00 x 10~ 1.14x 107 1.08 x 107 1.35
1.00x 107> 1.20 x 1072 1.13 x 107 1.41
3.00 x 10_3 1.45 % 10_'2 1.25 x 10—2 1.56
5.00x 107 C L6e2x1072 128 x 107 1.60
1.00x 1072 2.00 x 107 131 x 107 1.64
3.00 x 1072 3.40 x 1072 1.34 x 1072 1.67

a b
"= 0.5 (KCI) kobsd(corr) = kObSd - kHZO - kOH[OH-]
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Table S6. Reaction of 2-SMe-H with HEPA in 50% DMSO-50% Water (v/v) at 20°C,a pH
9.50: Dependence on Amine Concentration.

[[RoNH]gree Kobsd kobsd(corr)b : ka

M S—l S__l M——l S—l
0.0025 2.00x 107 1.97 x 107 0.079
0.005 5.18x107% 5.15% 107 0.103
0.010 1.50% 107 1.50x 107 0.150
0.015 3.06 x 10~ 3.06 x 107 0.204
0.025 7.87% 107 7.87x 107 0.315
0.035 1.29.x 1072 1.29 x 1072 0.368
0.050 2.08 x 107 2.08 x 1072 0.416
0.075 3.78 x 1072 3.78 x 1072 0.504
0.100 5.40 x 1072 5.40 x 1072 0.540
0.125 7.36 x 1072 7.36 x 1072 0.589
0.150 9.00 x 1072 9.00 x 1072 0.600
0.200 1.22x 107! C122x107! 0.610

a b
#=0.5(KCI. ~ Kopsg(corn) = kopsq — ko — koulOH ).
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Table S7. Reaction of 2-SMe-H with HEPA in 50% DMSO-50% Water (v/v) at 20°C,a

[HEPA] = 0.03 M: Dependence on [OH ].

[OH] Kobsd k(,bsd(corr)b ka
M ~ = Mgl
0.0005 8.60 x 10~ 8.26 x 10~ 0.275
0.0007 1.33x 107 128 x 1072 0.427
0.0010 1.72x 1072 1.65% 107 0.550
0.0030 2.76 x 107 2.55 x 1072 0.851
0.0050 3.07 x 1072 273 % 1072 0.909
0.0070 3.49 x 107 3.01 x 107 1.00
0.0100 3.94 x 107 325 x 1072 1.09
0.0200 5.03 x 1072 3.66 x 1072 122
0.0600 8.16 x 107 4.04 %107 1.35
0.0800 9.57 % 1072 408 %1072 1.36
0.0900 1.30% 107" 413 x 1072 1.38
0.100 1.10x 107! 4.18 x 107 1.39

a b
L= 0.5 (KC]) kobsd(COIT) = kobsd - kHZO - kOH[OH_]
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Table S8. Reaction of 2-SMe-H with Morpholine in 50% DMSO-50% Water (v/v) at
20°C,a pH 8.70: Dependence on Amine Concentration.
[[R;NH]fre, Kobsd kobsd(corr)b ka
M S—l s_l M—l S-1
0.005 1.62x 107 1.59x 107 0.032
0.015 9.20 x 107 9.17x107* 0.061
0.025 2.61 x 1072 2.60x 107 0.104
0.035 4.80x 107 4.80 x 107 0.137
0.050 8.93 % 10~ 839 % 10~ 0.168
0.75 1.70 x 1072 170 x 1072 0.227
0.100 2.52%x 1072 2521072 0.252
0.125 342 %1072 3.42 % 1072 0.274
0.150 4.72 x 1072 472 %107 0.315
0.200 6.52 x 1072 6.52 % 1072 0.326
a b
=05 (KCI).  kopsa(cOtT) = kgpeq ~ kg0 — kou[OH 1.
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Table S9.  Reaction of 2-SMe-H with Morpholine in 50% DMSO-50% Water (v/v) at

20°C,a [morpholine] = 0.03 M: Dependence on [OH ].

[ohfdl’] kzl_)?d kobsds(_clorr)b‘ y _klAs_1
0.001 1.52% 1072 1.45% 107 0.415
0.002 225 % 1072 2.11x 1072 0.604
0.004 2.65% 107 238 % 107 0.679
0.006 3.14 % 1072 273x107 0.780
0.008 | 3.55x 1072 3.00x 1072 0.858
0.010 4.24 %107 3.56 x 107 1.02
0.030 5.66 % 107 3.61x 107 1.03
0.050 7.02 x 1072 3.66 x 107 1.05
0.070  836x107 3.59% 107 1.03
0.100 1.06 x 107 3.78 x 107 1.08

a b
p=0.5XKCl).  kyglcorr) = kgpea - kHzo — koulOH 1.
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Table S10.  Reaction of 2-SMe-CF; with Piperidine in 50% DMSO-50% Water (v/v) at 20°C,

pH 11.02% Dependence on Amine Concentration.

[[R,NH] e, Kobsd = Obsd(corr)b ka
Mo i M
0.0025 9.96 x 107> 3.98
0.0035 1.68 x 107 4.80
0.0050 2.84 % 107 5.68
0.0075 . 4.60 x 1072 6.13
0.010 7.11 x 1072 7.11
0.0125 9.65 x 1072 772
0015 1.18x 107" 7.89
0.0175 1.39x 107 7.94
1 0.025 2.04x 107" 8.16

a b '
n= 0.5 (KC]) kobsd(COIT) = kObSd - kHZO - kOH[OH-]
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Table S11.  Reaction of 2-SMe-CFj3 with Piperidine in 50% DMSO-50% Water (v/v) at
20°C,a [Piperidine] = 0.005 M: Dependence on [OH ].

[O;II— ] k:Eid kobsds(florr)b y —klAS—l
5.01x 107 191x 1072 191 x 1072 3.82
8.91x 107 2.08 x 1072 2.08 x 107 4.16
1.58x 107 221 x 107 221 %107 4.43
2.82x 1078 227x107 227 % 107 4.54
501x107° 240% 107 240 x 107 4.80
8.91x 10°° 270 x 1672 270x 107 5.40
1.58x107° 3.08 x 1072 3.08% 1072 6.16
2.82x 107 3.60 x 107 3.60 x 1072 7.19
5.01x107 432% 1072 431x107° 8.63
8.91x10~° 466 %107 4.65x107 9.30
1.58 x 107 4.89 x 107 4.87%1072 9.74
2.82x107 5.00 x 107 4.96 x 107 9.92

a b
#=0.5 (KCI).  kopsg(corr) = kopsg — kg 0 — kou[OH 1.
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Table S12.  Reaction of 2-SMe-Br with Piperidine in 50% DMSO-50% Water (v/v) at 20°C,

pH 11. 02", Dependence on Amine Concentration.

[[R;NH]fe. Kopsd = obsd(corr)b ka
M ! M s
0.0025 - 570% 107 2.28
0.0035 1.04 x 1072 2.97
0.0050 1.94 x 107 3.88
0.0075 3.80 x 1072 5.07
0.010 5.47 % 107 5.47
0.0125 6.90 x 107 5.52
0.015 8.95 x 1072 5.97
0.0250 0.154 6.16
0.050 0.305 6.10

a b
Cp= 0.5 (KC]) kobsd(COIT) = kobsd - kHZO - kOH[OH_]
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Table S13.  Reaction of 2-SMe-Br with Piperidine in 50% DMSO-50% Water (v/v) at 20°C,
[Piperidine] = 0.005 M 2 Dependence on [OH ].

[01\}{] kzgid kobsds(ffrr)b y _klAS_l
5.01x 107 126 %1072 1.26 x 1072 252
8.91x 107 131x 107 131x 107 2.62
1.58x 107 1.36 x 107 1.36 x 107 2.72
2.82x107° 143 % 1072 1.43x 107 2.86
501x107° 1.66 x 107 1.66 x 1072 332
8.91 x 10°° 1.95% 107 1.95 % 107 3.90
158x10°  216x107 2.16 x 1072 4.32
2.82x 107 2.53 % 1072 2.53 % 1072 5.06
5.01 % 107 3.00 x 107 3.00 x 107 5.99
8.91 x 107 3.57x 107 3.56 x 107 7.13
1.58 x 10 3.70x 107 3.69% 107 7.38
2.82% 107 372 % 107 370 x 107 7.40

a b
= 0.5 (KC]) kobsd(corr) = kobsd - kHZO - kOH[OH_]
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Table S14.  Reaction of 2-SMe-Me with Piperidine in 50% DMSO-50% Water (v/v) at 20°C,

pH 11.02a: Dependence on Amine Concentration.

[[R2I;\I4H]frec kobsd = kobsd(corr)b klA .
g M s
0.0025 243x 107 0.97
0.0035 422 %107 121
0.0050 8.30 x 107 1.66
0.010 2.19x107 2.19
0.015 3.73 x 107 2.49
0.025 6.57 x 107 2.63
0.035 9.32x 1072 266
0.050 144 x 107" 2.89
0.100 2.88x 107" 2.88

a b
#=0.5(KC). ~ kopsq(corr) = kopeq — Ky o ~ koy[OH 1.
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Table S15.  Reaction of 2-SMe-Me with Piperidine in 50% DMSO-50% Water (v/v) at 20°C,

[Piperidine] = 0.005 M a: Dependence on [OH ].

[OI\I:II_] k;)l—jid kobsds(_clorr) y —klAs—l
5.01x 107 6.35 x 107 6.35x 10 1.27
8.91x 107 6.50 x 107 6.50 x 10~ 1.30
1.58x 107° 6.66 x 107 6.66 x 107 1.33
2.82x 107 6.82x 107 6.82x 107 1.36
5.01x 107 7.20% 107 720 107 1.4
8.91x10° 7.80x 107 779 % 107 1.56
1.58x 107 8.46 X 107 845% 107 1.69

282% 107 9.90 % 107 9.07 x 107 1.82
501x 107 1.15% 1072 1.14 x 1072 2.29
8.91x 107 138 x 107 137x 107 2.74
1.58x 107 145x 1072 144 x 107 2.88
2.82x 1074 1.50 x 107> 149 x 1072 2.97

a | b
n= 0.5 (KCI) kObSd(Corr) = kObSd - kHZO - kOH[OH_]
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Table S16.  Reaction of 2-MeS-OMe with Piperidine in 50% DMSO-50% Water (v/v) at
a
20°C, pH 11.02 : Dependence on Amine Concentration.

LRy NH]gree Kobsd = kobsd(corr)b ka
M S_l M—l S—l
0.0025 220% 107 0.88
0.0035 3.53 % 10~ 1.01
0.0050 558% 107 1.11
0.010 1.35 x 1072 1.35
0.015 220 % 1072 1.47
0.025 459 % 1072 1.84
0.035 7.14 % 1072 2.04
0.050 1.06 x 107 2.11
0.100 2.12x 107! 2.12
0.150 3.20 % 107! 2.13

a b _
n= 0.5 (KC]) kobsd(corr) = kobsd - kHZO - kOH[OI'I_] \
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Table S17.  Reaction of 2-MeS-OMe with Piperidine in 50% DMSO-50% Water (v/v) at
20°C, [Piperidine] = 0.005 M a: Dependence on [OH ].

[OI\I;[I_] k;)'—)id kObSdS(_Clorr)b . —klAS—l
5.01% 107 428 %107 428 %107 0.856
8.91x 107 475% 107 475x 107 0.950
1.58 x 107° 4.66x 107 4.66% 107 0.932
2.82x 107 4.68x107 468x10° 0.936
5.01x 107 4.80x 107 4.80x 107 0.960
8.91 x 107 5.08x 107 5.08 x 107 1.02
1.58x 107 5.50 x 107 549 % 107 1.10
2.82x 107 6.64 % 107 6.62x 107 1.33
5.01x 107 7.90 x 10~ 7.87%x 107 1.58
8.91x10° 9.96 x 107 9.92x 107 1.99
1.58 x 1074 1.25 x 107 124 x 107 2.49
2.82x 107" 1.26 x 107 125x 107 2.50

a b
p=05KCl). kypgg(corr) = kypeq — kH20 - kOH[OH_ ].
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B3LYP/6-311G(d) optimization
Geometry:

(a)

R(C11-C12)=1.492 A ; R(C11-C3)=1.416 A; R(C11-N25)=1.344 A

£ C12C11C3C4 =-27.5 ; £ N25C11C3C2 =-39.5 ; £ C12C11N25C3 =179.9
£ C26C25C11C3 =-23.3 £ C24C25C11C12=-19.0

Charges:

Cll1 +0.38 € ;N25-0.3%; C3 -0.45¢; C12 0.0

The whole Meldrum Moiety -0.59%

The whole piperidine +0.15¢e

The phenyl group +0.06
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(b)

Geometry:
R(C11-C3) = 1.400; R(C11-N23) =1.336 ; R(C11-C12) 1.4966
Z H25N23C11C3 =5.0; £ C2C3C11IN23 =-04; £ C17C12C11C3 =107.1

Charges:

Cil +0.38e

C3 -0.44e

N23 -0.68e

Charge on: the whole Meldrum Moiety: -0.58¢
NH2 +0.1e
Phenyl +0.1e

Occupancy on the T(C11-C3) . 1.72¢

Occupancy in the N23 lone pair orbital  1.6e




