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Table S1.  B3LYP/6-311++G(d,p) equilibrium geometries for the 1:1 and 1:2 complexes formed between MeCP and HCl
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6            .7394   -1.1033     .0000

6           -.2357   -1.8815    -.7704

6           -.2357   -1.8815     .7704

1            .1032   -2.7782    1.2797

1          -1.0423   -1.3559    1.2724

1            .1032   -2.7782   -1.2797

1          -1.0423   -1.3559   -1.2724

6           1.7753    -.2793     .0000

1           2.2265     .0589     .9276

1           2.2265     .0589    -.9276

1            .0000    1.2559     .0000

17          -.8726    2.2217     .0000
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6            .0000     .0000   -2.0090

6            .0000     .7767    -.7668

6            .0000    -.7767    -.7668

1           -.9138   -1.2846    -.4721

1            .9138   -1.2846    -.4721

1           -.9138    1.2846    -.4721

1            .9138    1.2846    -.4721

6            .0000     .0000   -3.3280

1            .0000    -.9273   -3.8914

1            .0000     .9273   -3.8914

1            .0000     .0000    1.6065

17           .0000     .0000    2.8994
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6           -.0906   -1.4699     .0000

6           1.2310    -.8144     .0000

6           1.0779   -2.3498     .0000

1           1.3358   -2.8773     .9130

1           1.3358   -2.8773    -.9130

1           1.5959    -.3539     .9138

1           1.5959    -.3539    -.9138

6          -1.4056   -1.3585     .0000

1          -2.0397   -2.2390     .0000

1          -1.9014    -.3934     .0000

1            .0000    1.3435     .0000

17          -.3999    2.5710     .0000

IVa
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6           0.0000    0.3141    0.0002

6           0.0001    1.5616    0.7700

6           0.0001    1.5613   -0.7701

1           0.9134    1.8569   -1.2771

1          -0.9130    1.8571   -1.2771

1           0.9134    1.8574    1.2769

1          -0.9130    1.8576    1.2769

6          -0.0001   -1.0125    0.0005

1          -0.0001   -1.5768   -0.9273

1          -0.0002   -1.5764    0.9288

1          -2.3715   -0.6179   -0.0003

17         -3.6653   -0.5172   -0.0001

17          3.6652   -0.5172   -0.0001

1           2.3714   -0.6186    0.0002

IVb
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6          -0.6791    1.3950   -0.0110

6           0.4242    0.8103   -0.7764

6           0.4121    0.8168    0.7762

1           1.0892    1.4920    1.2908

1           0.2417   -0.1283    1.2830

1           1.1093    1.4813   -1.2860

1           0.2617   -0.1389   -1.2785

6          -1.8422    2.0250   -0.0227

1          -2.3375    2.3093    0.9001

1          -2.3230    2.3016   -0.9555

1          -2.5830   -0.2320   -0.0193

17         -3.0850   -1.4311   -0.0184

17          3.7942   -0.7509    0.0330

1           2.5949   -0.2726    0.0214

IVc
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6           0.2451    1.2399    0.5316

6          -0.3163    1.5284   -0.7997

6           0.8672    2.3297   -0.2200

1           0.6778    3.3510    0.0947

1           1.8443    2.1672   -0.6643

1          -1.2738    2.0368   -0.8690

1          -0.1003    0.8524   -1.6220

6           0.2140    0.5163    1.6393

1           0.9061    0.7112    2.4524

1          -0.5154   -0.2734    1.7876

1           1.7981   -0.7113    0.3366

17          2.6841   -1.4218   -0.2954

17         -3.1123   -1.0254   -0.1804

1          -2.1179   -0.2185   -0.3322

IVd
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6          -0.5489    1.5750    0.0007
6           0.1254    0.2662   -0.0105

6           0.9124    1.6066    0.0145

6          -1.6774    2.2583   -0.0028

1           1.4341    1.9010   -0.8913

1           1.4176    1.8759    0.9373

1           0.1457   -0.3072   -0.9332

1           0.1316   -0.3313    0.8971

1          -1.6722    3.3430    0.0107

1          -2.6450    1.7680   -0.0195

17         -3.2776   -1.5196   -0.0004

1          -2.2149   -0.7899    0.0145

17          3.7429   -0.9168   -0.0011

1           2.6219   -0.2761    0.0000

IVe



6           0.0242   -0.2029    0.0247

6          -0.5952   -1.5263    0.1904

6           0.9378   -1.3459    0.1709

6          -0.1308    1.0972   -0.1399

1           1.4644   -1.7196   -0.7050

1           1.4604   -1.4910    1.1119

1          -1.0424   -2.0147   -0.6705

1          -1.0462   -1.7858    1.1438

1           0.7197    1.7657   -0.2226

1          -1.1152    1.5498   -0.1992

17          3.9710    0.9335   -0.1070

1           2.8483    0.3038   -0.0265

17         -4.0807   -0.0143   -0.0077

1          -2.8407   -0.3663    0.0396
Va
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6           2.0866    -.3202    -.1929

6           1.5013   -1.6598    -.2969

6           2.1103   -1.1428    1.0205

1           3.0602   -1.5572    1.3436

1           1.4259    -.9049    1.8291

1           2.0463   -2.4188    -.8494

1            .4209   -1.7578    -.3454

6           2.4104     .8193    -.7863

1           2.9328    1.6054    -.2494

1           2.2029     .9857   -1.8389

1            .4093    1.4769    -.0733

17          -.7222    2.0580     .2395

1          -2.1757     .0598    -.0204

17         -2.7468   -1.0973    -.1373
Vb
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6           2.8896   -0.3139    0.0121

6           1.5449   -0.2478    0.5870

6           2.0161    0.7271   -0.5347

6           4.0708   -0.9005   -0.0027

1           2.2111    1.7609   -0.2635

1           1.6064    0.5891   -1.5312

1           1.4301    0.1499    1.5913

1           0.8277   -1.0189    0.3204

1           4.8545   -0.5714   -0.6767

1           4.2947   -1.7314    0.6577

17         -1.4152    1.8504    0.0660

1          -0.2327    1.3165    0.0644

17         -3.0241   -1.5988   -0.0949

1          -2.6505   -0.3615   -0.0406

Vc


[image: image10.wmf]9

10

4

1

2

3

8

5

7

12

11

6

13

14


6          -2.1755   -0.8383    0.0008
6          -2.6317    0.5666    0.0049

6          -3.6207   -0.6181    0.0027

6          -1.1790   -1.7034   -0.0019

1          -4.1790   -0.7991   -0.9104

1          -4.1774   -0.8039    0.9159

1          -2.5637    1.1520   -0.9077

1          -2.5617    1.1473    0.9205

1          -1.3693   -2.7716   -0.0043

1          -0.1393   -1.3931   -0.0018

17          0.7799    1.9358   -0.0016

1          -0.2980    1.2205   -0.0006

17          3.3585   -0.8962   -0.0013

1           2.5780    0.1344   -0.0016

Table S2.  B3LYP/6-311++G(d,p)  vibrational frequencies, infrared intensities and complexation  shifts for  the 1:2 complexes MeCP.(HCl)2 

                         Complex IVa                                    Complex IVb                                  Complex IVc                                  Complex IVd                                   Complex IVe
                   ____________________                 _____________________              _____________________             _____________________               ____________________

Mode                          Int                                       Int                                       Int                                        Int                      Int           
                                cm-1           km mol-1        cm-1                              cm-1             km mol-1        cm-1                            cm-1             km mol-1       cm-1                           cm-1             km mol-1        cm-1                            cm-1            km mol-1         cm-1                                          

1
3114.2
3.7
-5.4
3122.6
6.1
3.0
3120.8
4.8
1.2
3127.5
7.4
7.9
3125.9
5.7
6.3

2
3106.1
3.1
5.5
3100.2
4.8
-0.4
3095.9
6.7
-4.7
3089.9
7.3
-10.7
3095.5
12.4
-5.1

3
1800.4
16.8
-27.0
1817.2
19.7
-10.2
1810.6
16.4
-16.8
1827.7
7.6
0.3
1821.3
5.5
-6.1

4
1482.2
0.1
0.2
1479.8
0.4
-2.2
1484.8
0.4
2.8
1483.4
0.1
1.4
1490.1
1.9
8.1

5
1443.2
3.5
1.0
1441.6
3.6
-0.6
1445.7
5.3
3.5
1445.1
2.8
2.9
1448.7
2.6
6.5

6
1060.5
2.3
0.5
1056.5
20.0
-3.5
1058.5
4.4
-1.5
1054.6
25.4
-5.4
1058.6
5.8
-1.4

7
1040.2
6.6
10.9
1039.6
0.4
10.3
1032.9
12.0
3.6
1033.0
2.4
3.7
1028.5
9.0
-0.8

8
735.5
5.4
-2.0
729.6
10.8
-7.9
733.4
4.7
-4.1
728.4
9.8
-9.1
732.6
3.9
-4.9

9
3180.0
0.0
9.1
3176.2
0.0
5.3
3173.9
0.5
3.0
3169.1
0.3
-1.8
3170.6
0.0
-0.3

10
1167.6
0.0
5.3
1168.1
0.0
5.8
1170.9
0.1
8.6
1170.1
0.0
7.8
1173.9
0.0
11.6

11
964.1
0.0
8.9
967.4
0.0
12.2
962.4
0.3
7.2
967.5
0.1
12.3
962.7
0.0
7.5

12
647.7
0.0
31.4
641.5
0.2
25.2
634.5
0.2
18.2
625.2
0.0
8.9
617.1
0.0
0.8

13
3191.9
4.6
8.3
3187.2
3.7
3.6
3188.9
4.9
5.3
3183.1
4.7
-0.5
3182.7
6.2
-0.9

14
1101.2
3.5
7.2
1106.9
2.5
12.9
1098.0
3.0
4.0
1103.0
1.6
9.0
1094.2
2.1
0.2

15
939.6
98.8
19.6
935.9
71.2
15.9
939.9
67.3
19.9
937.4
43.0
17.4
939.1
39.3
19.1

16
746.6
4.1
-7.4
751.7
3.4
-2.3
765.2
2.8
11.2
769.4
2.4
15.4
786.2
1.9
32.2

17
309.9
9.4
19.1
317.9
4.0
27.1
306.7
11.9
15.9
315.0
3.7
24.2
308.4
13.4
17.6

18
3198.9
3.3
-0.8
3207.0
4.6
7.3
3203.6
4.2
3.9
3209.1
6.4
9.4
3205.5
6.3
5.8

19
3105.9
4.7
6.3
3100.2
4.3
0.6
3105.7
6.0
6.1
3099.0
7.9
-0.6
3096.7
6.0
-2.9

20
1445.1
7.2
-1.7
1445.0
4.0
-1.8
1446.0
2.3
-0.8
1446.8
1.6
0.0
1451.2
1.0
4.4

21
1147.4
7.2
9.4
1139.8
7.1
1.8
1141.0
11.6
3.0
1133.2
12.3
-4.8
1134.4
19.5
-3.6

22
1078.3
1.2
9.5
1072.1
0.8
3.3
1081.8
3.8
13.0
1074.4
2.7
5.6
1086.4
8.0
17.6

23
902.9
12.6
4.3
903.7
13.3
5.1
895.7
22.8
-2.9
895.7
23.6
-2.9
888.2
36.7
-10.4

24
356.8
2.4
0.3
367.6
0.8
11.1
364.0
2.6
7.5
372.4
0.1
15.9
372.3
0.5
15.8

Table S2.  continued

                         Complex IVa                                    Complex IVb                                  Complex IVc                                  Complex IVd                                   Complex IVe

                   ____________________                 _____________________              _____________________             _____________________               ____________________

Mode                          Int                                       Int                                       Int                                        Int                      Int           
                                cm-1           km mol-1        cm-1                              cm-1             km mol-1        cm-1                            cm-1             km mol-1       cm-1                           cm-1             km mol-1        cm-1                            cm-1            km mol-1         cm-1                                          

HCl
2776.3
19.3
-159.5
2864.1
269.1
-71.7
2887.6
156.4
-48.2
2893.9
145.7
-41.9
2885.4
23.8
-50.4
HCl
2758.6
1018.1
-177.2
2738.8
552.3 
-197.0
2743.9
523.0
-191.9
2863.8
292.1
72.0
2882.1
334.7
-53.7

vdW
333.2
3.7

358.8
18.2

354.9
16.6

227.7
25.6

217.0
38.2

vdW
327.8
31.0

333.9
21.2

333.0
20.6

211.4
35.8

209.4
8.8

vdW
304.3
41.7

224.6
21.2

208.2
26.0

202.2
22.9

86.1
46.1

vdW
301.1
0.0

217.4
31.2

112.5
24.7

97.9
18.9

79.0
0.0

vdW
114.5
11.1

98.5
8.6

96.1
1.1

68.4
0.1

72.7
2.9

vdW
62.2
0.0

61.9
4.5

58.3
2.5

61.6
0.9

51.1
0.1

vdW
61.2
0.1

49.6
0.1

51.5
0.1

43.1
0.2

45.5
0.3

vdW
39.8
0.5

43.6
1.3

40.2
0.8

28.8
1.3

31.8
0.0

vdW
21.8
2.2

39.7
1.9

34.2
1.1

21.5
1.1

23.5
1.6

vdW
19.3
2.9

14.0
0.9

11.4
0.3

11.5
1.0

8.6
0.1

a  The H-Cl stretching frequency and infrared intensity for monomer HCl are 2935.8 cm-1 and  31.7 km mol-1, respectively; b  vdW  Van der Waals mode.

Table S3.  B3LYP/6-311++G(d,p)  vibrational frequencies, infrared intensities and complexation  shifts for  the 1:2 complexes MeCP.(HCl)2 

                                  Complex Va                                                Complex Vb                                                   Complex Vc                               

                     _________________________                __________________________                   ___________________________     

Mode                              Int                                                 Int                                                       Int                

                                      cm-1           km mol-1           cm-1                                           cm-1            km mol-1           cm-1                                                  cm-1         km mol-1             cm-1                                        

1
3115.3
6.0
-4.3

3127.3
10.2
7.7

3126.6
5.9
7.0


2
3103.9
5.9
3.3

3095.9
7.3
-4.7

3092.0
10.4
-8.6


3
1806.2
29.5
-21.2

1832.4
9.8
5.0

1823.6
17.0
-3.8


4
1481.9
0.2
-0.1

1479.2
0.3
-2.8

1486.1
1.1
4.1


5
1442.4
2.4
0.2

1441.2
2.4
-1.0

1447.3
0.9
5.1


6
1059.9
2.6
-0.1

1057.4
19.2
-2.6

1057.5
5.8
-2.5


7
1037.2
5.5
7.9

1032.0
2.6
2.7

1028.1
12.2
-1.2


8
735.1
5.3
-2.4

726.7
12.8
-10.8

733.1
4.4
-4.4


9
3176.7
0.9
5.8

3170.9
0.1
0.0

3169.1
0.8
-1.8


10
1166.4
0.0
4.1

1165.3
0.0
3.0

1170.7
0.1
8.4


11
960.7
0.1
5.5

967.6
0.0
12.4

961.2
0.5
6.0


12
643.7
0.6
27.4

628.6
0.0
12.3

619.1
0.0
2.8


13
3188.8
4.8
5.2

3182.0
6.1
-1.6

3185.3
8.4
1.7


14
1099.7
3.5
5.7

1107.1
1.5
13.1

1094.4
2.0
0.4


15
932.0
86.5
12.0

929.1
46.8
9.1

931.7
41.7
11.7


16
749.0
3.5
-5.0

756.4
2.7
2.4

775.0
2.1
21.0


17
306.5
1.7
15.7

316.4
4.1
25.6

305.8
14.5
15.0


18
3198.8
5.3
-0.9

3210.0
7.9
10.3

3205.3
8.3
5.6


19
3103.1
5.4
3.5

3094.3
8.6
-5.3

3103.5
11.3
3.9


20
1446.7
4.8
-0.1

1447.0
1.9
0.2

1448.8
2.8
2.0


21
1144.6
7.2
6.6

1134.3
7.1
-3.7

1132.5
9.6
-5.5


22
1076.6
1.5
7.8

1065.8
3.9
-3.0

1081.3
5.9
12.5


23
900.7
13.6
2.1

901.9
14.4
3.3

889.3
31.9
-9.3


24
354.4
0.2
-2.1

369.6
1.9
13.1

359.7
3.9
3.2


Table S3.  continued

                                  Complex Va                                             Complex Vb                                                   Complex Vc                                              

                     _________________________          _________________________                           __________________________                 

Mode                             Int                                                 Int                                                       Int                           

                                        cm-1       km mol-1          cm-1                                    cm-1                 km mol-1            cm-1                                                    cm-1         km mol-1           cm-1                         

 HCl
2818.1
291.3
-117.7

2835.1
247.2
-100.7


2848.8
195.1
-87.0

 HCl
2624.9
944.0
-310.9

2788.0
511.3
-147.8


2832.2
334.0
-103.6


 vdW
496.8
9.6


414.2
18.9



382.1
11.2



 vdW
425.4
15.9


287.0
34.7



234.9
56.7



 vdW
298.8
52.4


247.3
51.1



225.9
47.8



 vdW
249.9
27.7


234.4
27.6



208.9
3.5



 vdW
118.9
8.1


80.4
2.4



86.5
1.6



 vdW
82.1
3.9


75.3
4.9



64.1
1.3



 vdW
66.5
0.1


56.3
0.4



50.2
1.1



 vdW
44.8
0.2


42.0
0.5



38.4
0.0



 vdW
28.0
1.3


22.0
0.0



20.0
0.1



 vdW
6.4
0.1


19.1
0.7



17.9
0.8



a  The H-Cl stretching frequency and infrared intensity for monomer HCl are 2935.8 cm-1 and  31.7 km mol-1, respectively; b  vdW  Van der Waals mode.

Table S4.  DFT vibrational frequencies for MeCP, and experimental frequencies of MeCP dissolved in liquid argon, at 100 K, and in the vapor phase, at 295 K

Mode

B3LYP/6-311++G(d,p)

Vapor phase
          Liquid argon


                                               Int.

                     
                                    

                     cm-1                         km mol-1                                 cm-1                                    cm-1
1
A1
3119.6
12.7
3008.3
3006.0

2
A1
3100.6
13.7
2999.3
2997.4

3
A1
1827.4
10.2
1742.2
1739.6

4
A1
1482.0
0.1
1436.5
1435.9

5
A1
1442.2
0.9
1411.0
1408.4

6
A1
1060.0
3.7
1037.4
1032.6

7
A1
1029.3
4.4
1002.6
1001.9

8
A1
737.5
6.3
723.8
724.5

9
A2
3170.9
0.0
-
-

10
A2
1162.3
0.0
-
-

11
A2
955.2
0.0
-
-

12
A2
616.3
0.0
-
-

13
B1
3183.6
15.5
3069.5
3067.5

14
B1
1094.0
1.8
1073.0
1071.4

15
B1
920.0
49.4
895.0
888.0

16
B1
754.0
2.6
748.6
748.5

17
B1
290.8
5.3
279.6
283.8

18
B2
3199.7
11.9
3086.2
3083.5

19
B2
3099.6
16.2
2996.0
2995.1

20
B2
1446.8
2.8
1411.0
1411.6

21
B2
1138.0
7.1
1125.3
1123.1

22
B2
1068.8
1.9
-
1045.0

23
B2
898.6
15.9
890.5
894.2

24
B2
356.5
0.4
355.0
353.1
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