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Synopsis

Very rapid substitution processes trans to olefins in [PtCl3(L)]- (L = C2H4, CH2CHCH2OH, CH2CHSiMe3 and C8H14) have been studied by cryo temperature stopped-flow measurements in methanol and analysed in terms of ground state and transition state effects. Crystal and molecular structures of Bu4N[PtCl3(CH2CHSiMe3)] and Bu4N[PtCl3(C8H14)] have been determined. The quantitative trans effect series is: SR2 < Me2SO < AsEt3 < PR3 < P(OR)3 < C2H4 (1:5:400:3500:7000:3 x 106) 
Table S1  Observed pseudo first-order rate constants and derived constants for the reaction between 1 and bromide at –30, -35; -40, -45 and -50 °C, [1] = 0.50 mmol dm-3, ( = 300 nm, I = 0.200 mol dm-3.

Table S2  Observed pseudo first-order rate constants and derived constants for the reaction between 1 and bromide at -50 °C, [1] = 0.50 mmol dm-3, ( = 300 nm, I = 0.050 mol dm-3.

Table S3  Observed pseudo first-order rate constants and derived constants for the reaction between 1 and iodide at -30, -35, -40, -45 and -50 °C, [1] = 0.50 mmol dm-3, ( = 330 nm, I = 0.200 moldm-3.

Table S4  Observed pseudo first-order rate constants and derived constants for the reaction between 1 and azide at –30, -35, -40, -45 and -50 °C, [1] = 0.50 mmol dm-3, ( = 295 nm, I = 0.050 mol dm-3.

Table S5  Observed pseudo first-order rate constants and derived constants for the reaction between 1 and thiocyanate at -50 °C, [1] = 0.50 mmol dm-3, ( = 320 nm, I = 0.050 mol dm-3.

Table S6  Observed pseudo first-order rate constants and derived constants for the reaction between 2 and iodide at –30, -35; -40, -45 and -50 °C, [2] = 0.50 mmol dm-3, ( = 330 nm, I = 0.200 moldm-3.

Table S7  Observed pseudo first-order rate constants and derived constants for the reaction between 3 and iodide at –20, –30, -40, -45 and -50 °C, [3] = 0.50 mmol dm-3,( = 330 nm, I = 0.200 moldm-3.

Table S8  Observed pseudo first-order rate constants and derived constants for the reaction between 4 and iodide at –10, –20, –30, -40, -45 and -50 °C, [4] = 0.50 mmol dm-3, ( = 335 nm, I = 0.200 mol dm-3.

Table S9 Determination of KCl.  Absorbances as a function of added chloride concentration for compounds 2 – 4 in methanol at 298.2K.

Figure S1  Determination of KCl, (1.30 ( 0.13) x 10-4 mol-1 dm3, for the formation of 2 at 298.2 K in MeOH, absorbance at 248 nm vs. [Cl-] added.

Figure S2  Determination of KCl, (1.49 ( 0.13) x 10-4 mol-1 dm3, for the formation of 3 at 298.2 K in MeOH, absorbance at 250 nm vs. [Cl-] added.

Figure S3  Determination of KCl, (4.5 ( 0.4) x 10-4 mol-1 dm3, for the formation of 4 at 298.2 K in MeOH, absorbance at 248 nm vs. [Cl-] added.

Table S1  Observed pseudo first-order rate constants and derived constants for the reaction between 1 and bromide at –30, -35; -40, -45 and -50 °C, [1] = 0.50 mmol dm-3, ( = 300 nm, I = 0.200 mol dm-3.

[Br-] / mmol dm-3
-30 °C
-35 °C
-40 °C
-40 °Ca
-45 °C
-50 °C

5
407(6)
309(4)
236(2)
236(2)
169(1)
117(1)

10
423(5)
313(4)
238(3)
237(2)
171(2)
120(1)

15
428(5)
319(4)
242(2)
249(3)
177(2)
124(1)

25
423(6)
333(4)
250(2)
252(3)
182(2)
126(1)

50
469(7)
354(5)
275(3)
280(3)
201(2)
136(1)

75
501(9)
392(5)
303(4)
307(4)
219(2)
150(1)

100
544(11)
411(7)
317(5)
331(5)
235(3)
158(2)

150
633(25)
472(10)
387(7)
386(7)
275(4)
186(2)

10-3k2 / mol-1 dm3 s-1
1.51(7)
1.12(3)
1.02(4)
1.04(2)
0.726(10)
0.462(14)

k1 / s-1
397(5)
303(2)
226(3)
229(2)
165(1)
115(1)

kMeOH / mol-1 dm3 s-1
16.1(2)
12.3(1)
9.2(1)
9.3(1)
6.69(4)
4.66(4)

a Duplicate runs made 10 months earlier.

Table S2  Observed pseudo first-order rate constants and derived constants for the reaction between 1 and bromide at -50 °C, [1] = 0.50 mmol dm-3, ( = 300 nm, I = 0.050 mol dm-3.

[Br-] / mmol dm-3
-50 °C

5
110(1)

10
113(1)

15
115(1)

25
122(1)

35
126(1)

40
129(1)

50
133(1)

10-3k2 / mol-1 dm3 s-1
0.520(18)

k1 / s-1
107(1)

kMeOH / mol-1 dm3 s-1
4.33(5)

Table S3  Observed pseudo first-order rate constants and derived constants for the reaction between 1 and iodide at –30, -35, -40, -45 and -50 °C, [1] = 0.50 mmol dm-3, ( = 330 nm, I = 0.200 moldm-3.

[I-] / mmol dm-3
-30 °C
-35 °C
-40 °C
-45 °C
-50 °C

5
425(3)
353(2)
247(2)
199(1)
127(1)

10
470(3)
382(2)
291(2)
217(1)
151(1)

15
508(3)
434(3)
320(2)

167(1)

20
536(4)
461(3)
348(2)
264(1)


25
590(5)
490(4)
378(2)

208(1)

35

559(4)
453(3)
335(2)


50


511(5)
400(3)
298(2)

75


637(8)
487(5)
384(3)

100



610(9)
460(5)

10-3k2 / mol-1 dm3 s-1
7.9(4)
6.9(3)
5.5(2)
4.28(9)
3.51(7)

k1 / s-1
387(7)
320(6)
237(8)
179(5)
116(4)

kMeOH / mol-1 dm3 s-1
15.7(3)
13.0(3)
9.6(3)
7.3(2)
4.7(2)

Table S4  Observed pseudo first-order rate constants and derived constants for the reaction between 1 and azide at –30, -35, -40, -45 and -50 °C, [1] = 0.50 mmol dm-3, ( = 295 nm, I = 0.050 mol dm-3.

[N3-] / mmol dm-3
-30 °C
-35 °C
-40 °C
-45 °C
-50 °C

5
500(4)
412(3)
339(2)
249(1)
177(1)

7
525(6)
462(4)
367(2)
292(1)
209(1)

8
582(6)
480(4)
413(3)



10
617(8)
495(5)
440(3)
334(2)
250(2)

12
655(8)
551(5)
458(4)
365(3)
273(2)

15
724(9)
595(6)
507(5)
401(3)
311(2)

20

690()
598(6)
475(4)
357(2)

25




417(3)

35




541(4)

10-3k2 / mol-1 dm3 s-1
22.8(15)
18.0(7)
16.8(9)
14.6(5)
11.8(2)

k1 / s-1
384(16)
328(8)
261(11)
184(6)
127(4)

kMeOH / mol-1 dm3 s-1
15.6(7)
13.3(3)
10.6(4)
7.5(2)
5.1(2)

Table S5  Observed pseudo first-order rate constants and derived constants for the reaction between 1 and thiocyanate at -50 °C, [1] = 0.50 mmol dm-3, ( = 320 nm, I = 0.050 mol dm-3.

[SCN-] / mmol dm-3
-50 °C

5
414(9)

5.5
428(6)

6
467(8)

6.5
482(8)

7
516(10)

7.5
553(9)

10-3k2 / mol-1 dm3 s-1
56(4)

k1 / s-1
129(23)

kMeOH / mol-1 dm3 s-1
5.2(9)

Table S6  Observed pseudo first-order rate constants and derived constants for the reaction between 2 and iodide at –30, -35; -40, -45 and -50 °C, [2] = 0.50 mmol dm-3, ( = 330 nm, I = 0.200 moldm-3.

[I-] / mmol dm-3
-30 °C
-35 °C
-40 °C
-45 °C
-50 °C

5
433(3)
337(2)
244(2)
179(1)
121(1)

10
460(4)
373(2)
273(2)
201(1)
141(1)

15
496(5)
395(3)
301(2)
220(1)
151(2)

20
541(5)
421(4)




25

460(4)
344(2)
262(2)
186(1)

40

527(5)
417(3)



50


453(4)
355(2)
263(2)

60


473(4)



75



438(3)
321(2)

100



513(5)
372(3)

150




511(10)

10-3k2 / mol-1 dm3 s-1
7.2(6)
5.4(2)
4.3(2)
3.54(8)
2.65(6)

k1 / s-1
393(8)
315(5)
233(8)
168(4)
116(5)

kMeOH / mol-1 dm3 s-1
15.9(3)
12.8(2)
9.4(3)
6.80(15)
4.7(2)

Table S7  Observed pseudo first-order rate constants and derived constants for the reaction between 3 and iodide at –20, –30, -40, -45 and -50 °C, [3] = 0.50 mmol dm-3, ( = 330 nm, I = 0.200 mol  dm-3.

[I-] / mmol dm-3
-20 °C
-30 °C
-40 °C
-45 °C
-50 °C

5
212(2)
113(1)
58.6(2)
43.5(2)
31.57(6)

10
217(2)
123(1)
63.4(3)

34.20(7)

15
224(2)
127(1)
64.6(3)
49.1(2)
35.86(8)

25
245(2)
139(1)
72.7(3)

37.96(8)

50
291(2)
166(1)
87.0(5)
63.4(2)
44.00(9)

75
338(2)
195(2)
102(1)

52.0(1)

100
383(3)
229(2)

84.6(5)
57.9(2)

150

286(2)
156(1)
107.6(8)
72.14(3)

10-3k2 / mol-1 dm3 s-1
1.84(2)
1.182(15)
0.662(14)
0.436(6)
0.273(5)

k1 / s-1
199.4(12)
108.6(11)
55.1(9)
41.7(5)
31.0(3)

kMeOH / mol-1 dm3 s-1
8.06(5)
4.41(4)
2.23(4)
1.69(2)
1.256(12)

Table S8  Observed pseudo first-order rate constants and derived constants for the reaction between 4 and iodide at –10, –20, –30, -40, -45 and -50 °C, [4] = 0.50 mmol dm-3, ( = 335 nm, I = 0.200 mol dm-3.

[I-] / mmol dm-3
-10 °C
-15 °C
-20 °C
-30 °C
-45 °C
-50 °C

5
335(2)
260()1
189(1)
97(1)
34.5(1)
24.0(1)

10
343(2)
265(1)
198(1)
101(1)
36.3(1)
24.4(1)

15
345(2)

206(1)
104(1)
37.2(1)
25.5(1)

25
369(2)

216(1)
110(1)
39.2(1)
26.8(1)

50

315(2)
240(1)
126(1)
43.1(1)
29.9(1)

75
443(3)

264(1)
140(1)
47.4(1)
32.7(1)

100
470(4)
366(2)
290(1)
155(1)
52.4(1)
35.6(1)

150
540(5)
415(3)
333(2)
183(1)
59.3(2)
41.3(1)

10-3k2 / mol-1 dm3 s-1
1.42(3)
1.08(3)
0.98(2)
0.594(5)
0.170(5)
0.1194(17)

k1 / s-1
329(3)
256(3)
189.4(17)
94.9(4)
34.5(3)
23.60(12)

kMeOH / mol-1 dm3 s-1
13.33(12)
10.37(12)
7.66(7)
3.848(16)
1.397(12)
0.956(5)

Table S9 Determination of KCl.  Absorbances as a function of added chloride concentration for compounds 2 – 4 in methanol at 298.2K.

[Cl-] added/ mmol dm-3
A248

[Cl-] added/ mmol dm-3
A250

[Cl-] added/ mmol dm-3
A248

Complex 2a

Complex 3b

Complex 4c

0
0.831

0
0.935

0
1.149

0.13
0.901

0.111
1.020

0.130
1.195

0.156
0.941

0.144
1.049

0.156
1.174

0.187
0.929

0.177
1.084

0.187
1.224

0.208
0.951

0.211
1.071

0.208
1.232

0.239
0.955

0.233
1.092

0.239
1.255

0.260
0.967

0.266
1.102

0.260
1.262

0.291
1.007

0.310
1.118

0.291
1.284

0.312
1.013

0.332
1.125

0.312
1.299

0.343
1.020

0.366
1.142

0.343
1.319

0.364
1.037

0.416
1.147

0.364
1.329

0.414
1.042

0.443
1.161

0.389
1.356

0.518
1.066

0.554
1.189

0.440
1.361

0.673
1.090

0.720
1.214

0.518
1.384

0.829
1.102

0.886
1.222

0.673
1.440

1.036
1.112

1.108
1.238

0.829
1.465

1.295
1.127

1.385
1.257

1.036
1.518

1.554
1.133

1.662
1.262

1.295
1.542

2.586
1.141

2.770
1.288

1.554
1.570

4.138
1.145

4.432
1.285

2.586
1.612

5.172
1.153

5.540
1.293

5.172
1.646

10.34
1.168

11.08
1.302

10.34
1.681

15.52
1.165

16.62
1.306

15.52
1.706

20.69
1.167

22.16
1.304

19.62
1.735

a CPt = 0.303 mmol dm-3
b CPt = 0.385 mmol dm-3
c CPt = 0.305 mmol dm-3
Figure S1  Determination of KCl, (1.30 ( 0.13) x 10-4 mol-1 dm3, for the formation of 2 at 298.2 K in MeOH, absorbance at 248 nm vs. [Cl-] added.


[image: image1.wmf]
Figure S2  Determination of KCl, (1.49 ( 0.13) x 10-4 mol-1 dm3, for the formation of 3 at 298.2 K in MeOH, absorbance at 250 nm vs. [Cl-] added.


[image: image2.wmf]
Figure S3  Determination of KCl, (4.5 ( 0.4) x 10-4 mol-1 dm3, for the formation of 4 at 298.2 K in MeOH, absorbance at 248 nm vs. [Cl-] added.


[image: image3.wmf]
Table S10  Activation parameter contributions to the reactions, T(S( calculated for 1 – 4 at 298K.


1
2
3
4


MeOH
Br-
I-
N3-
C2H4
MeOH
I-
MeOH
I-
MeOH
I-

(H( / 

kJ mol-1
24
21
17
12
19
24.4
20
28.4
24.6
29.9
24

(S( / 

kJ mol-1
-123
-96
-98
-111
-117
-120
-88
-114
-84
-108
-93

-T(S( / 

kJ mol-1
37
29
29
33
35
36
26.2
26
25
32.2
27.7

(G( / 

kJ mol-1
61
50
46
45
54
60.4
46.2
54.4
49.6
62.1
51.7

% T(S(
60
58
63
73
65
60
57
48
50
52
54
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