Supplementary Material (ESI) for PCCP
This journal is © the Owner Societies 2010

Table S1 Total r.m.s. values for cDDPd vibrational modes without using scaling factors
(A =1) for the different basis sets at the non-metal atoms and LANL2DZ at the Pd-atom.
The FineGrid option was used in the case of the DFT. The lowest r.m.s. values for each
theory level are shaded.

Theory Level HF MP2 B3LYP mPWI1PW
r.m.s.” r.m.s.” r.m.s.” r.m.s.”
6-31G 9,8% 7,1% 5,5% 5,5%
6-31+G 9,9% 7,1% 5,9% 5,7%
6-31++G 9,8% 7,0% 7,9% 5,6%
6-31G* 10,4% 8,1% 7,1% 6,8%
6-31G** 9,9% 8,4% 7,4% 6,9%
6-31+G* 10,7% 8,1% 7,7% 7,2%
6-31++G* 10,7% 8,0% 7,6% 7,1%
6-31+G** 10,2% 8,2% 7,7% 7,3%
6-31++G** 10,2% 8,1% 8,9% 7,3%
6-31+G(2df) 10,1% 6,0% 7,9% 7,6%
6-31+G(2df,p) 10,0% 6,6% 8,1% 7,5%
6-31+G(2df,2p) 10,1% 6,9% 8,1% 7,8%
6-31+G(2df,2pd) 10,1% 6,7% 8,1% 7,5%
cc-pVDZ 8,5% 8,0% 7,3%
AUG-cc-pVDZ 6,4% 8,0% 6,8%
6-311G 10,3% 7,1% 5,8% 5,6%
6-311+G 9,9% 6,6% 6,1% 5,8%
6-311++G 9,8% 6,5% 6,1% 5,8%
6-311G* 10,7% 8,8% 7,6% 7.2%
6-311G** 10,1% 8,7% 8,1% 7,4%
6-311+G* 10,8% 8,2% 7,7% 7,3%
6-311++G* 10,9% 8,0% 7,8% 7,3%
6-311+G** 10,2% 7,8% 8,3% 7,5%
6-311++G** 10,2% 7,7% 8,2% 7,5%
6-311+G(2df) 10,4% 6,7% 8,4% 7,8%
6-311+G(2df,p) 10,2% 7,0% 8,3% 7,7%
6-311+G(2df,2p) 10,4% 7,4% 9,9% 7,8%
6-311+G(2df,2pd) 11,1% 7,6% 8,3% 7,8%
6-311+G(3df,3pd) 9,8% 7,8% 7,7% 7,4%
ce-pVTZ 8,5% 8,3% 7,8%
AUG-cc-pVTZ 6,4% 7,9% 7,7%
MP2(full)/AUG-cc-pVTZ 7,0%
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Table S2 One average scalling factor for all cDDPd’s vibrational modes and r.m.s.
values obtained using the different basis sets at the non-metal atoms and LANL2DZ at
the Pd-atom. The FineGrid option was used in the case of the DFT. The lowest r.m.s.
values for each theory level are shaded.

Theory Level HF MP2 B3LYP mPWI1PW
A?  rms®  A® rms” A® rms®  A® rms.®

6-31G 090  73% 093 64% 096 59% 093  53%
6-31+G 0,91 7,9% 094 6,3% 096 6,5% 0,94 5,4%
6-31++G 0,91 7,7% 0,94 6,2% 1,00 7,9% 0,94 5,4%
6-31G* 0,93 9,1% 0,95 74% 098 7,1% 0,95 6,5%
6-31G** 0,94 8,8% 0,96 82% 099 7,5% 0,96 7,0%
6-31+G* 0,93 9,6% 0,95 7,3% 098 7,6% 0,96 7,0%
6-31++G* 0,93 9,5% 0,95 71% 098 7,6% 0,96 6,9%
6-31+G** 0,95 9,2% 09 81% 099 7,6% 0,97 7,3%
6-31++G** 0,95 9,2% 0,96 79% 1,01 8,9% 0,97 7,3%
6-31+G(2df) 0,95 9,0% 0,95 6,5% 1,00 7,9% 0,97 7,4%

6-31+G(2df,p) 095 89% 095 69% 1,00 81% 098  7,5%
6-31+GQdf,2p) 095  91% 0,95 74% 1,00 81% 098  7,7%
6-31+G(2df2pd) 095  9,0% 095 75% 1,00 81% 098  7,5%

cc-pVDZ 098 85% 1,00 8,0% 0,98 7,5%
AUG-cc-pVDZ 095 7,7% 1,01  8,0% 0,97 7,5%
6-311G 0,95 9,3% 094 64% 096 6,5% 0,94 5,5%
6-311+G 0,91 7,9% 093 59% 097 6,7% 0,94 5,6%
6-311++G 0,91 7,6% 093 59% 097 6,6% 0,94 5,6%
6-311G* 0,93 9,6% 095 81% 098 7,6% 0,95 6,9%
6-311G** 0,95 9,2% 098 89% 1,00 8,1% 0,98 7,4%
6-311+G* 0,93 9,6% 094 73% 098 7,7% 0,95 7,1%
6-311++G* 0,93 9,6% 094 72% 098 7,8% 0,95 7,1%
6-311+G** 0,95 9,2% 097 83% 1,00 83% 0,98 7,5%
6-311++G** 0,95 9,2% 097 84% 1,00 8,2% 0,98 7,5%

6-311+G(2df) 095 94% 095 68% 100 84% 098  7.7%
6-311+GQ2df,p) 095  93% 096 72% 100 83% 098  7,7%
6-311+G(2df2p) 095  9,1% 096 7,6% 104 92% 098  7,7%
6-311+G(2df2pd) 094  94% 096 80% 1,00 83% 098  7,7%
6-311+G(3df3pd) 094  84% 096 8,6% 1,00 77% 097  7,5%

cc-pVTZ 098 85% 1,00 83% 0,98 7,7%
AUG-cc-pVTZ 095 7,7% 099 7.8% 0,97 7,7%
MP2(full)/ AUG-cc-pVTZ 093 7.5%
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Table S3 One-factor scaling (above 400 cm™) for cDDPd vibrational modes and r.m.s.
values obtained using the different basis sets at the non-metal atoms and LANL2DZ at
the Pd-atom. The FineGrid option was used in the case of the DFT. The lowest r.m.s.
values for each theory level are shaded.

Theory Level HF MP2 B3LYP mPWI1PW
A?  rms®  A® rms” A® rms®  A® rms.®

6-31G 091  57% 097 63% 098 53% 097  49%
6-31+G 0,91 6,1% 0,97 6,4% 098 5,7% 0,97 5,3%
6-31++G 0,91 5,9% 0,97 6,3% 098 7,8% 0,97 5,2%
6-31G* 0,93 8,2% 0,99 17,8% 1,00 7,2% 0,99 6,6%
6-31G** 0,94 8,1% 1,00 84% 1,02 7,6% 1,01 7,0%
6-31+G* 0,93 8,6% 0,99 7,8% 1,01 7,8% 0,99 7,1%
6-31++G* 0,93 8,5% 0,99 7,7% 1,01 7,7% 0,99 7,0%
6-31+G** 0,95 8,7% 1,00 82% 1,01 9,0% 1,01 7,4%
6-31++G** 0,95 8,8% 1,00 81% 1,02 8,1% 1,01 7,3%
6-31+G(2df) 0,96 8,7% 1,00 6,0% 1,02 8,2% 1,02 7,7%

6-31+G(2df,p) 096  8,6% 100 65% 1,03 84% 1,02  77%
6-31+G(2df2p) 096  88% 101  7,0% 103 84% 102 81%
6-31+G(2df2pd) 0,96  88% 101  69% 104 83% 1,02 78%

cc-pVDZ 1,03  8,9% 1,03 84% 1,03 7,5%
AUG-cc-pVDZ 1,03  6,7% 1,04 7,9% 1,03 7,1%
6-311G 0,95 8,8% 098 6,5% 098 5,6% 0,97 5,3%
6-311+G 0,91 6,1% 097 5.8% 099 6,0% 0,97 5,5%
6-311++G 0,91 6,1% 097 58% 099 6,0% 0,97 5,6%
6-311G* 0,93 8,3% 0,99 8,6% 1,00 7,6% 0,99 6,9%
6-311G** 0,96 8,7% 1,04 9,5% 1,03 84% 1,02 7,5%
6-311+G* 0,93 8,5% 097 74% 1,00 7,8% 0,99 7,1%
6-311++G* 0,93 8,5% 098 74% 1,00 7,9% 0,99 7,1%
6-311+G** 0,95 8,7% 1,01  8,0% 1,03 8,6% 1,02 7,6%
6-311++G** 0,95 8,8% 1,02 8,0% 1,03 8,5% 1,02 7,7%

6-311+G(2df) 096  9,0% 099 65% 103 87% 103 81%
6-311+G2df,p) 096  9,0% 101  70% 1,03 86% 1,02  80%
6-311+G(2df.2p) 096  90% 101  75% 1,09 98% 1,02 81%
6-311+G(2df2pd) 096  98% 103 78% 1,04 87% 1,03  81%
6-311+G(3df3pd) 096  87% 105 83% 1,04 80% 1,03  7.6%

cc-pVTZ 1,03 89% 1,04 8,7% 1,03 8,1%
AUG-cc-pVTZ 1,03 6,7% 1,03  8,2% 1,02 7,9%
1,01  7,5%

MP2(full)/ AUG-cc-pVTZ
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Table S4 Two-factor scaling for cDDPd vibrational modes (above (A,) and below (A,) 400 cm™) and r.m.s.
values obtained using the different basis sets at the non-metal atoms and LANL2DZ at the Pd-atom. The
FineGrid option was used in the case of the DFT. The lowest r.m.s. values for each theory level are shaded.

Nivel de teoria HF MP2 B3LYP mPWI1PW
M® A% rms® 4,® L,® rms® A® L,® rms® A® 2,® rms®

6-31G 091 1,04 58% 097 1,02 63% 098 106 52% 097 1,01 49%
6-31+G 091 1,06 6,2% 097 1,02 63% 098 1,08 56% 097 1,02 52%
6-31++G 091 1,05 6,1% 097 1,02 6,2% 098 1,18 7,6% 097 1,02 52%
6-31G* 093 1,07 85% 099 1,03 8,0% 1,00 1,09 71% 099 1,04 6,7%
6-31G** 094 1,08 8,5% 1,00 1,04 8,7% 1,02 1,09 73% 1,01 1,05 7,0%
6-31+G* 093 1,08 9,0% 09 1,03 78% 1,01 1,10 75% 099 1,05 7,1%
6-31++G* 093 1,08 89% 099 1,03 7,7% 1,01 1,09 74% 099 1,05 7,1%
6-31+G** 095 1,09 93% 1,00 1,04 8,2% 1,01 1,10 85% 1,01 1,06 7,4%
6-31++G** 095 1,09 93% 1,00 1,04 81% 1,02 1,15 81% 1,01 1,06 7,4%
6-31+G(2df) 096 1,09 93% 1,00 1,01 6,0% 1,02 1,11 81% 1,02 1,05 78%

6-31+G(2df,p) 096 1,09 9,0% 1,00 102 65% 1,03 1,11 83% 1,02 105 78%
6-31+G(2df2p) 0,96 109 94% 1,01 101 70% 1,03 111 83% 1,02 105 82%
6-314GQ2df,2pd) 0,96 1,09 93% 1,01 099 7,0% 1,04 1,11 82% 1,02 105 7,.8%

cc-pvVDZ 1,03 1,06 9,1% 1,03 1,10 81% 1,03 1,06 7,5%
AUG-cc-pVDZ 1,03 098 6,8% 1,04 1,11 78% 1,03 1,03 7,1%
6-311G 095 1,09 93% 098 1,03 6,7% 098 107 55% 097 1,02 52%
6-311+G 091 1,06 6,2% 097 1,02 57% 099 108 59% 097 1,03 55%
6-311++G 091 1,05 6,4% 097 1,01 58% 099 108 59% 097 1,02 55%
6-311G* 093 1,08 88% 099 1,05 89% 1,00 1,10 73% 099 1,05 7,0%
6-311G** 0,96 1,09 92% 1,04 1,06 9,7% 1,03 1,11 @ 8,0% 1,02 1,06 7,6%
6-311+G* 0,93 1,08 9,0% 097 1,03 73% 1,00 1,10 7,5% 099 1,05 72%
6-311++G* 093 1,08 9,0% 098 1,03 74% 1,00 1,10 7,7% 099 1,04 7,2%
6-311+G** 095 1,09 93% 1,01 1,056 7,8% 1,03 1,12 81% 1,02 1,06 7,7%
6-311++G** 095 1,09 93% 1,02 1,04 79% 1,03 1,12 8,1% 1,02 1,06 7,7%

6-311+G(2df) 096 1,10 9,6% 099 1,03 6,5% 1,03 1,11 8,6% 1,03 1,05 8,2%
6-311+G(2df,p) 096 1,10 9,7% 1,01 1,03 7,0% 1,03 1,11 85% 1,02 1,06 8,1%
6-311+G(2df,2p) 096 1,08 9,6% 1,01 1,02 74% 1,09 111 97% 1,02 1,05 8,2%
6-311+G(2df,2pd) 096 1,06 10,2% 1,03 1,00 7,8% 1,04 1,10 8,6% 1,03 1,05 8.2%
6-311+G(3df3pd) 096 1,06 9,2% 1,05 098 83% 1,04 1,08 81% 1,03 1,03 7,7%

cc-pVTZ 1,03 1,06 91% 1,04 1,11 8,6% 1,03 1,05 81%
AUG-cc-pVTZ 1,03 098 6,8% 103 1,09 83% 102 1,03  79%
MP2(full)/ AUG-cc-pVTZ 1,01 094 17,5%

i=1

@ z:(j(vi /@)j/n 120 r.m.s.:[lan:Alj/n; A=, -2 @) "




Supplementary Material (ESI) for PCCP
This journal is © the Owner Societies 2010

Table S5 Two-factor scaling for cDDPd vibrational modes (A, for all vibrational modes except for vPd-N
and ON-Pd-CI (A,) ones) and r.m.s. values obtained using the different basis sets at the non-metal atoms and
LANL2DZ at the Pd-atom. The FineGrid option was used in the case of the DFT. The lowest r.m.s. values
for each theory level are shaded.

Nivel de teoria HF MP2 B3LYP mPWI1PW
AM® L9 rms® 4,® 4,® rms® A®  4L,® rms® A® 2,® rms®

6-31G 0,92 1,14 6,9% 0,96 1,12 7,1% 0,98 1,14 59% 0,96 1,08 5,5%
6-31+G 0,92 1,16 7,5% 0,97 1,13 7,1% 0,99 1,17 6,5% 0,97 1,11 6,0%
6-31++G 0,92 1,16 7,3% 0,97 1,12 7,0% 1,03 1,17 82% 0,97 1,10 6,0%
6-31G* 0,95 1,13 9,5% 0,98 1,16 8,9% 1,00 1,19 7,9% 098 1,14 7,4%
6-31G** 0,96 1,14 9,5% 0,99 1,17 9,7% 1,01 1,21 82% 0,99 1,15 7,8%
6-31+G* 094 1,22 10,7% 0,98 1,16 8,4% 1,01 1,22 84% 0,99 1,16 7,9%

6-31++G* 094 1,22 10,6% 098 1,14 83% 1,02 1,13 7,8% 0,99 1,15 7,8%
6-31+G** 096 1,25 11,0% 0,99 1,17 9,1% 1,02 1,15 8,6% 1,00 1,17 8,3%
6-31++G** 096 1,24 11,0% 0,99 1,16 8,9% 1,04 1,24 9,0% 1,00 1,17 8,2%
6-31+G(2df) 096 1,24 11,1% 098 1,11 6,4% 1,02 1,23 9,0% 1,00 1,17 8,6%

6-31+G(2df,p) 096 1,23 10,7% 0,98 1,12 7,0% 1,02 1,24 9,2% 1,01 1,17 8,5%
6-31+G(2df,2p) 096 1,24 11,1% 0,99 1,11 7,4% 1,03 1,24 9,3% 1,01 1,17 8,9%
6-31+G(2df,2pd) 096 1,23 11,0% 0,99 1,08 7,1% 1,03 1,24 9,4% 1,01 1,16 8,6%

cc-pvVDZ 1,01 1,20 10,1% 1,03 1,23 9,1% 1,01 1,17 8,4%
AUG-cc-pVDZ 1,00 1,06 72% 1,03 1,23 9,1% 1,01 1,13 7,8%
6-311G 096 1,24 11,0% 097 1,14 7,5% 1,00 1,09 5,7% 0,97 1,10 6,2%
6-311+G 0,92 1,16 7,5% 0,96 1,12 6,3% 0,99 1,17 6,8% 097 1,11 6,3%
6-311++G 0,92 1,16 7,7% 0,96 1,11 6,5% 0,99 1,17 6,7% 0,97 1,11 6,3%
6-311G* 094 1,21 10,3% 098 1,18 9,7% 1,01 1,14 7,9% 0,98 1,14 7,8%
6-311G** 096 1,23 10,6% 1,02 1,19 10,5% 1,03 1,23 9,0% 1,01 1,17 8,6%
6-311+G* 094 1,22 10,8% 097 1,15 7,9% 1,00 1,21 84% 098 1,15 7,9%
6-311++G* 094 1,22 10,8% 097 1,14 8,0% 1,00 1,21 85% 098 1,15 7,8%
6-311+G** 096 1,25 11,0% 1,00 1,18 88% 1,03 1,25 9,1% 1,01 1,18 8,5%
6-311++G** 096 1,24 11,0% 1,00 1,17 88% 1,03 1,24 92,0% 1,01 1,17 8,5%

6-311+G(2df) 096 1,25 11,6% 098 1,14 7,1% 1,02 1,25 92,6% 1,01 1,16 8,9%
6-311+G(2df,p) 096 1,26 11,6% 0,99 1,15 7,6% 1,03 1,25 92,6% 1,01 1,18 8,9%
6-311+G(2df,2p) 096 1,24 114% 0,99 1,12 79% 1,07 1,24 10,6% 1,01 1,17 8,9%
6-311+G(2df,2pd) 0,95 1,23 12,0% 1,00 1,09 81% 1,03 1,23 92,6% 1,01 1,16 8,9%
6-311+G(3df3pd) 096 1,19 10,4% 1,02 1,06 8,6% 1,03 1,19 88% 1,01 1,13 8,3%
cc-pVTZ 1,01 1,20 10,1% 1,03 1,23 92,6% 1,01 1,16 8,9%
AUG-cc-pVTZ 1,00 1,06 72% 1,02 1,21 92% 1,00 1,14 8,5%

MP2(full)/AUG-cc-pVTZ 0,98 1,00 6,1%
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Figure S1 Room-temperature FT-IR spectra of solid cDDPd in the 200-4000 and 3000-3600 cm™
spectral regions. Some regions are expanded in order to allow the visualization of spectral details.
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