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SUPPLEMENTARY DATA

Supplementary data are available: Table S1 contains the parameters of Eq. 1 for the reactions of compounds 1
— 33 with nucleophiles 34 — 40; Table S2 contains the parameters of the Bransted and Hammett equations for the
reactions of compounds 1 — 33 with nucleophiles 34 — 40.

Table 1S: Substituent effects in leaving groups, nucleophiles and nonleaving groups on activation parameters in the
reactions of compounds 1 - 33 with primary amines 35 — 37, 39, secondary cyclic amines 34, 40, and pyridines

38 in MeCN

Entry®

Reactants °

Texp !

Kb

SAH | °
kJ mol ¢

6AS*/°
Jmol' K" ¢

Texp GAS™ ]
kJ m1ol'1

o

S6AG"/°©
kJ mol”
0-1

SAH ol ©

kJ mol”
0-1

SAH il ©
kJ mol ¢

Ref. "

49

59

10

1"

12

13

14

15

16

Substituents R are varied

Acyl-trasfer reactions
MeC(O)OC¢HsR
6j,s
+ 4-MeCgH,CH,NH, 36¢
MeC(O)OC¢HsR
6j,s
+ 4-CIC¢H4CH,NH 36j
EtOC(O)SCsH4R
7¢c,k
+ 4-MeOCgsH,CH,NH, 36b

EtOC(O)SCsH4R
7¢c,k
+ 4-CIC¢H,CH,NH, 36j

EtC(O)SCesHiR
8c,m
+ 4-MeOC¢H,CH;NH, 36b

PhNHC(O)SCeH4R
9c,k
+ 4-MeOCgsH,CH,NH, 36b

PhNHC(O)SCeH4R
9¢,k
+ 4-CIC¢H,CH,NH, 36j

cyclo-C3HsC(O)OCeH4R
10t,u
+ 4-MeC¢H,CH,NH, 36¢

cyclo-C3HsC(O)OCeH4R
10t,u
+ 3-CIC¢H4CH;NH, 36m

cyclo-C4H;C(0)OCeH4R
11t,u
+ 4-MeCgH,CH,NH, 36¢

cyclo-C4H;C(0)OCeH4R
11t,u
+ 3-CIC¢H4CH;NH, 36m
PhCH,C(S)SCsH4R
12c,k
+ 4-MeOCgsH;NH, 37b
PhCH,C(S)SCsH4R
12c,k
+ 4-CIC¢H4NH; 37m

on

298

298

308

308

308

303

303

318

318

318

318

308

308

leaving

-8.79

-10.85

-19.85

-2.10

-0.70

-3.77

11.50

-3.59

-0.59

-2.96

-7.30

groups

-10.33

-5.17

-31.35

20.92

37.94

27.8

73.22

70.70

53.03

47.15

47.14

52.30

31.37

-3.08

-154

-9.65

6.44

11.69

8.42

22.18

22.48

16.86

14.99

14.99

16.11

9.66

-5.70

-9.31

-10.2

-8.55

-12.39

-12.20

-10.70

-15.94

-20.45

-15.59

-17.96

-15.05

-16.95

-3.31

-1.65

-10.03

6.69

12.14

8.90

23.43

-5.48

-9.19

-9.82

-8.79

-12.84

-12.67

-11.93

[46]

[46]

[44]

[44]

[47]

[49]

[49]

(48]

(48]

[49]

[49]

[50]

[50]
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17 MeC(0O)SCeH4R 308 -1.02 94.15 29.0 -30.02 - - [61]
13c,k
+ 4-MeOCgH,CH;NH; 36b

18 MeC(0O)SCsH4R 308 2.10 104.60 32.22 -30.10 - - [61]
13c,k
+ 4-CIC¢H4CH;NH; 36j

19 PhCH,C(O)SC¢H4R 318 7.32 52.30 16.63 -9.31 16.74 -9.42 [62]
14c,k
+4-MeOCgH,CH;NH; 36b

20 PhCH,C(O)SC¢H4R 318 13.60 83.67 26.61 -13.0 26.77 -13.17 [62]
14c,k
+ 3-CIC¢H4CHzNH; 36m

Substituents R are varied on nucleophiles
Acyl-transfer reactions

27 R'CsHN 303 57.87 106.47 32.26 25.61 39.39 18.48 (36,64]
38f,g
+ PhC(O)OCeH3(NO2),-2,4 19

28°¢ MeC(O)OC¢H,Cl-4 298 -1.05 -20.92 -6.23 5.20 - - [46]
6j
+ R'C¢H,CH,NH, 36¢,j
29°¢ MeC(O)OCeH,CN-4 298 -5.22 -10.47 -3.12 -2.12 - - [46]
6s
+ R'C¢H,CH,NH, 36¢,j
30 PhNHC(O)SCeH,Me-4 303 -7.06 -48.4 -14.66 7.62 -17.91 10.85 [45]
9c
+ R'C¢H,CH,NH, 36b,j
31 PhNHC(O)SC¢H,Br-4 303 5.16 -12.06 -4.46 8.82 -3.65 9.62 [45]
9k
+ R'C¢H,CH,NH, 36b,j
32 cyclo-C3HsC(O)OC¢H,CN-3 318 7.91 -15.50 -4.93 12.83 -5.73 13.64 [48]
10t
+ R'C¢H,CH,NH, 36¢,m
33 cyclo-C3HsC(O)OCgH4NO, -4 318 -5.42 -38.74 -12.32 6.91 -14.33 8.91 [48]
10u
+ R'C¢H,CH,NH, 36¢c,m
34 cyclo-C4,H;C(O)OC¢H,CN-3 318 7.76 -15.48 -4.92 12.68 -5.73 13.49 [49]
11t
+ R'C¢H,CH,NH, 36¢,m
35 cyclo-C4H;C(O)OC¢H;NO,-4 318 4.65 -15.5 -A4.77 9.57 -5.73 10.38 [49]
11u
+ R'C¢H,CH,NH, 36¢c,m
36 MeC(0O)SC¢HMe-4 308 5.86 -8.36 -2.57 8.42 -3.09 8.95 [51]
13c
+ R'C¢H,CH,NH, 36b,j
37 MeC(O)SC¢H4Br-4 308 8.36 0 0 8.36 0 8.36 [51]
13k
+ R'C¢H,CH,NH, 36b,j
38 PhCH,C(0)SCsHsMe-4 318 -3.26 -39.22 -12.47 9.21 -14/51 11.25 [52]
14c
+ R'C¢H,CH,NH, 36b,m
39 PhCH,C(0)SCsH,4Br-4 318 0.66 -19.61 -6.23 6.89 -7.25 7.92 [52]
14k
+ R'C¢H,CH,NH, 36b,m
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Ady reactions

45 R'CeHsCH,NH; 298 0.84 -25.1 -7.48 8.38 9.29 10.13 [40]
36b,
+ 4-NO,C4H4CH = CHNO,
29
46 R'CsH,CH,NH; 36b,j 298 5.86 -8.38 250 8.36 -3.10 8.96 [41]

+ 4-BrCsH,CH= C(CN)-
CeHaNO;

30k
47 R’C¢H4CH,NH, 36b,j 298 -0.84 -25.1 -7.48 6.64 -9.29 8.45 [41]
+ 4-MeOCgsH,CH=C(CN)-
CsHsNO2-4 30b
Substituents R are varied on nonleaving groups
Acyl-transfer reactions

52 RC¢H4,C(O)CH,Br 318 -4.89 -5.57 -1.77 -3.12 - - [53]
20b,u
+ 3-CNCsH4N 38t
Ady reactions

59 RCsH,CH=C(Ph)NO, 31b,k 298 0.84 25.1 7.48 -6.38 7.78 -6.94 [41]
+ 4-MeOCgH,CH,NH, 36b
60 RCsH,CH=C(Ph)NO, 31b,k 298 -1.66 16.72 4.81 -6.38 4.98 -6.64 [41]
+ 4-CICsH,CH,NH 36j
61 RCgH:CH=CHNO; 27¢,u 288 1.76 39.64 11.42 -10.13 12.29 -10.53 [40]
+ 4-MeOCgH,CH,NH, 36b
62 RCeH;CH=C(CN)-CsH;NO-4 298 -1.68 16.74 4.99 -6.58 5.19 -6.87 [41]
30b,k
+ 4-MeOCgH,CH,NH, 36b
63 RCeH:CH=C(CN)-CsH;NO-4 298 5.02 33.46 9.97 -4.78 10.37 535 [41]
30b,k
+ 4-CICsH,CH,NH 36
64 RCsH,CH=C(COOEt), 32b,k 293 2.52 33.48 9.81 -7.30 10.38 -7.85 [42]
+ 4-MeOCgH,CH,NH, 36b
65 RCsH:CH=C(COOEt)COCH, 288 3.34 33.48 9.64 630 10.38 -7.04 [43]
33b,
+ 4-MeOCgH,CH,NH, 36b

? The entry numbers are identical with that in Table 1. ® The middle temperature of experiments; temperature range in which the reaction rate constants were
determined is twenty; number of the reaction rate constants at different temperatures is three. ° The 5AH#, 5AS#, SAG” reaction constants are estimated using two
reactions in the correlation equations = 5AH 0 + AH%, AS = 5AS’o + AS#O, AG? = 5AG%0 + AG#O, respectively; 0 and o constants [65] were used in these
correlations for entries 4 — 20 and 28 — 39, 45 — 47, 59 — 65, respectively. 4 Values are calculated by the equation 6AH*EX‘ = Teomp SAS” , where Teomp = 320 K (entries
4 -10, 19, 20), 370 K (entries 27, 30 — 39, 45 — 47), and 310 K (entries 59 — 65) are taken from Table 1. ° 6AH*im = 6AH” - 6AH*EX‘ . " The references relate to the
values of reactants, Tey, , activation parameters AH and AS” determined by the Eyring equation. ° In DMSO.

Table 2S: Values of the Brgnsted slopes Br and Br, the Hammett reaction constants pr and pr, cross-interaction
constants prr’, and the associated mechanisms (concerted or stepwise) as the RDS (k. or k) for the reactions
of compounds 6 - 14, 19, 20, 27 - 33 with primary amines 35 — 37, 39, secondary cyclic amines 34, 40, and
pyridines 38 in MeCN

Entry® Reactants Bror Br PR OF Pr PRR’ Rate constant of the RDS Ref.

Substituents R are varied on leaving groups
Acyl-trasfer reactions

4° MeC(O)OCeH,R -0.76 1.61 0.62 ky [46]
6j,s,t,u
+ 4-MeCgH,CH,NH, 36¢
5° MeC(O)OCeH,R -0.88 1.85 0.62 ky [46]
6j,s,t,u

+ 4-CIC¢H4CH2NH; 36j
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6

10

1"

12

13

14

15

16

17

18

19

20

27

28°

EtOC(0)SCeH.R
7c,hjk
+ 4-MeOC3H,CH,NH, 36b

EtOC(0)SCeH.R
7c,hjk
+ 4-CIC4H,CH,NH; 36j

EtC(O)SCeH4R
8c,h,j,m
+ 4-MeOCgH,CH;NH, 36b

PhNHC(0)SCsH.R
9c,h,jk
+ 4-MeOC3H,CH,NH, 36b

PhNHC(0)SCeH.R
9¢,h,j.k
+ 4-CIC4H,CH,NH; 36j

cyclo-C;HsC(O)OCH,R
10s,t,u,v
+ 4-MeCgH,CH,NH, 36¢

cyclo-C3HsC(O)OCH4R
10s,t,u,v
+ 3-CIC¢H4CH,NH, 36m

cyclo-C4,H,C(0O)OCH,R
11s,t,u,v
+ 4-MeCgH,CH,NH, 36¢

cyclo-C4,H,C(0O)OCH,R
11s,t,u,v
+ 3-CIC¢H4CH,NH, 36m

PhCH,C(S)SCeH.R
12¢,h,j,k
+ 4-MeOCsH,NH, 37b

PhCH,C(S)SCeH.R
12¢,h,j,k
+ 4-CIC4H,NH, 37m

MeC(O)SCeH.R
13¢,h,j,k
+ 4-MeOC3H,CH,NH, 36b

MeC(0O)SCeH4R
13c,h,j,k
+ 4-CIC¢H4CH,NH, 36j
PhCH,C(O)SC¢H4R
14c,h,j,k
+ 4-MeOCgsH,CH,NH, 36b
PhCH,C(0)SC¢H4R
14c,h,j,k
+ 3-CIC¢H4CH,NH, 36m
Substituents R are varied
Acyl-transfer reactions
R'CsHsN
38f,g
+ PhC(O)OCeH3(NO,),-2,4 19
MeC(O)OC¢H,Cl-4
6j
+ R'CsH4,CH,NH, 36b,c,h,j

-0.66

-0.55

-0.90

-0.55

-0.46

-1.10

-1.35

-1.20

-1.47

-0.98

-1.33

-2.10

-2.30

-1.47

-1.72

on

0.90

1.04

1.63

1.37

212

2.07

1.74

2.41

297

2.41

3.04

243

3.31

5.00

5.42

1.42

1.79

nucleophiles

-5.26

-1.05

-0.47

-0.47

-0.63

-0.63

1.41

1.41

ka

ka

ka

ka

ka

ka

ka

ka

ka

ka

ka

ka

ka

[44]

[44]

[47]

(48]

(48]

(48]

(48]

[49]

[49]

[50]

[50]

[51]

[51]

[52]

[52]

[64]

[46]
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29°

30

31

32

33

34

35

36

37

38

39

45

46

47

52

59

MeC(O)OCsH,CN-4
6s
+ R'CsH,CH,NH, 36b,c,h,j

PhNHC(O)SCgHsMe-4
9¢c
+ R'CsH,CH,NH, 36b,c,h,j,m
PhNHC(O)SCeH,Br-4
9k
+ R'CsH,CH,NH; 36b,c,h,j,m

cyclo-C3HsC(O)OCgH,CN-3
10t

+ R'CsH,CH,NH, 36b,c,h,j,m

cyclo-C3HsC(O)OCeH,NO, -4
10u

+ R'CsH,CH,NH, 36b,c,h,j,m

cyclo-C4H,C(O)OC¢H,CN-3
11t
+ R'C¢H,CH,NH,
36b,c,f,h,i,j,m
cyclo-C4H;C(O)OC¢H;NO,-4
11u
+ R'C¢H,CH,NH,
36b,c,f,h,i,j,m
MeC(0O)SC¢HsMe-4
13c
+ R'C¢H,CH,NH, 36b,c,h,j,m

MeC(O)SCeH,Br-4
13k
+ R'CgHCH.NH 36b,c,h,j,m

PhCH,C(0)SC¢H4Me-4
14c
+ R'C¢H,CH,NH, 36b,c,h,j,m,q
PhCH,C(0)SCg¢H,4Br-4
14k
+ R'C¢H,CH,NH, 36b,c,h,j,m,q

Ady reactions

R'CeHsCH,NH;
36b,c,h,j
+ 4-NO,C4H4CH = CHNO,
29

R’CgH4CH,NH; 36b,c,h,j

+ 4-BrCsH,CH= C(CN)-
CeHaNO;

30k
R’C¢H4CH,NH, 36b,c,h,j
+ 4-MeOC¢H,CH=C(CN)-
Ce¢H4NO,-4 30b
Substituents R are varied
Acyl-transfer reactions
RC¢H4C(O)CH,Br
20b,u
+ 3-CNCsH4N 38t
Ady reactions
RC¢H4CH=C(Ph)NO,
31b,c,h,j,k
+ 4-MeOC¢H,CH,NH, 36b

0.52

1.28

1.51

2.09

1.33

2.07

1.48

1.64

1.28

1.59

1.48

1.59

1.24

0.90

on

0.65-0.80

-0.56

-1.30

-1.54

-2.10

-1.36

-2.08

-1.36

-1.65

-1.25

-1.54

-1.44

-1.55

-1.30

-0.95

nonleaving

0.54

1.46

-0.63

-0.63

-0.41

-0.67

-0.67

groups

1.36

-0.52

ka

ka

ka

ka

ka

ka

ka

ka

ka

ka

[46]

(48]

(48]

(48]

(48]

[49]

[49]

[51]

[51]

[52]

[52]

[40]

[41]

[41]

(53]

[41]
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60

61

62

63

64

65

RCsH,CH=C(Ph)NO,
31b,c,h,j.k

+ 4-CICgH4CH,NH, 36j

RCsH:CH=CHNO; 27¢,h,j,u
+ 4-MeOCgH,CH,NH, 36b
RCgH;CH=C(CN)-CsH,NO-4
30b,c,h,j,k
+ 4-MeOCgH,CH,NH, 36b
RCgH;CH=C(CN)-CsH,NO-4
30b,c,h,j,k
+ 4-CICH,CH,NH, 36j
RCsH,CH=C(COOEt),
32b,c,h,j,k
+ 4-MeOCgH,CH,NH, 36b
RCsH,CH=C(COOEt)COCH,
33b,c,h,j,k
+ 4-MeOCgH,CH,NH, 36b

0.84

1.24

1.03

-0.52

-0.41

-0.67

-0.67

-0.45

-0.38

[41]

[40]

[41]

[41]

[42]

[43]

?The entry numbers are identical with that in Table 1.% In DMSO.



