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Supporting Information 

 
Table S1. Geometric parameters for PY, TS and HY in the gas phase and in water medium employing 

SCRF Onsager model and PCM model (BHLYP) 

 PY TS HY 

 A B C A B C A B C 

N1-C2 1.388 1.382 1.373 1.344 1.341 1.337 1.310 1.310 1.313 

N1-C3 1.353 1.355 1.353 1.325 1.327 1.326 1.328 1.329 1.332 

C2-O4 1.210 1.219 1.228 1.275 1.285 1.290 1.340 1.343 1.340 

C2-C6 1.443 1.437 1.434 1.397 1.393 1.391 1.389 1.388 1.390 

C3-C5 1.344 1.344 1.346 1.370 1.370 1.372 1.374 1.374 1.373 

C5-C7 1.420 1.416 1.413 1.399 1.396 1.396 1.387 1.387 1.388 

C6-C7 1.347 1.350 1.353 1.371 1.374 1.375 1.372 1.372 1.372 

N1-H8 0.999 0.999 1.007 1.278 1.280 1.305 2.249 2.239 2.278 

H8-O4 2.415 2.421 2.444 1.350 1.340 1.346 0.954 0.953 0.967 

* Lengths in Å and angles in degree. A:gas phase;  B: Onsager model ; C: PCM model 
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Table S2. Relevant geometric parameters of PYW, TSW and HYW in the gas phase and in water 

medium employing SCRF Onsager model and PCM model (BH-LYP) 

 PYW TSW HYW 

 A B C A B C A B C 

N1-C2 1.378 1.374 1.369 1.345 1.338 1.336 1.318 1.317 1.317 

N1-C3 1.350 1.353 1.352 1.334 1.337 1.336 1.331 1.332 1.332 

C2-O4 1.224 1.230 1.237 1.281 1.294 1.301 1.328 1.333 1.336 

C2-C6 1.436 1.431 1.428 1.406 1.398 1.395 1.393 1.391 1.391 

C3-C5 1.346 1.346 1.348 1.361 1.360 1.362 1.371 1.370 1.372 

C5-C7 1.416 1.414 1.412 1.400 1.398 1.397 1.389 1.389 1.389 

C6-C7 1.350 1.352 1.354 1.362 1.366 1.367 1.369 1.370 1.371 

N1-H14 1.008 1.007 1.008 1.210 1.152 1.160 1.976 1.932 2.076 

H14-O13 1.975 2.088 2.104 1.269 1.355 1.342 0.964 0.967 0.962 

N1-O13 2.853 2.944 2.958 2.396 2.427 2.424 2.807 2.792 2.852 

O13-H9 0.966 0.970 0.966 1.254 1.376 1.382 1.850 1.886 1.811 

H9-O4 1.848 1.787 1.827 1.155 1.077 1.074 0.966 0.964 0.968 

O4-O13 2.729 2.710 2.737 2.365 2.411 2.414 2.777 2.807 2.753 

N1-C2-O4 120.4 120.2 120.1 117.8 117.5 117.1 119.1 118.8 118.5 

H14-O13-H9 79.2 73.6 74.2 81.3 78.1 77.9 80.1 77.4 83.3 

O13-H9-O4 150.2 157.7 156.0 158.0 158.6 158.7 159.7 159.1 163.4 

N1-H14-O13 144.0 141.6 141.3 150.1 150.8 151.2 143.0 146.8 136.7 

H14-N1-C2 115.0 115.2 116.0 106.6 108.4 108.4 107.6 108.0 108.0 

*Lengths in Å and angles in degree. A:gas phase;  B: Onsager model ; C: PCM model 
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Table S3. Relevant geometric parameters of PY2W, TS2W and HY2W in the gas phase and in water 

medium employing SCRF Onsager model and PCM model (BH-LYP) 

 PY2W TS2W HY2W 

 A B C A B C A B C 

N1-C2 1.372 1.369 1.366 1.342 1.336 1.336 1.320 1.318 1.318 

N1-C3 1.349 1.351 1.350 1.340 1.345 1.344 1.333 1.334 1.335 

C2-O4 1.227 1.233 1.239 1.275 1.292 1.291 1.320 1.326 1.329 

C2-C6 1.434 1.430 1.427 1.411 1.401 1.401 1.396 1.394 1.393 

C3-C5 1.347 1.347 1.349 1.357 1.355 1.356 1.369 1.369 1.370 

C5-C7 1.414 1.412 1.411 1.400 1.399 1.398 1.390 1.389 1.390 

C6-C7 1.351 1.352 1.354 1.359 1.363 1.363 1.367 1.368 1.370 

N1-H18 1.014 1.013 1.015 1.177 1.102 1.109 1.849 1.833 1.874 

H18-O16 1.858 1.875 1.862 1.300 1.436 1.424 0.972 0.974 0.970 

N1-O16 2.871 2.887 2.876 2.476 2.537 2.532 2.819 2.804 2.841 

O16-H17 0.969 0.967 0.966 1.244 1.237 1.257 1.798 1.776 1.805 

H17-O13 1.768 1.802 1.810 1.143 1.151 1.135 0.966 1.532 0.966 

O13-H9 0.971 0.975 0.970 1.244 1.423 1.359 1.750 1.794 1.740 

O16-O13 2.705 2.736 2.742 2.368 2.375 2.379 2.713 2.701 2.726 

H9-O4 1.745 1.711 1.756 1.143 1.044 1.071 0.972 0.969 0.974 

O4-O13 2.708 2.682 2.722 2.388 2.468 2.429 2.715 2.755 2.704 

N1-C2-O4 120.8 120.8 120.5 121.6 121.3 121.2 120.2 119.9 119.6 

H18-N1-C2 117.4 117.3 117.6 122.0 121.5 121.9 130.7 130.1 131.4 

N1-H18-O16 176.6 177.7 176.9 175.8 177.2 177.2 175.0 174.4 173.7 

H18-O16-H17 96.1 97.4 97.2 93.6 92.0 91.0 89.9 91.3 89.7 

O16-H17-O13 161.8 161.4 161.2 165.7 168.1 167.8 157.0 159.0 158.3 

H9-O13-H17 97.6 94.1 94.6 100.5 97.4 99.0 104.1 100.3 103.0 

O4-H9-O13 170.9 174.1 173.9 178.3 178.8 177.9 171.6 170.5 169.8 

C2-O4-H9 133.0 133.3 132.8 120.1 118.0 118.5 113.5 113.1 113.1 

*Lengths in Å and angles in degree. A:gas phase;  B: Onsager model ; C: PCM model 
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Table S4. Relevant geometric parameters of (PY)2, (TS)2 and (HY)2 in the gas phase and in water 

medium employing SCRF Onsager model and PCM model (BH-LYP) 

 PY2 (TS)2 HY2 

 A C A B C A C 

N1-C2 1.369 1.364 1.340 1.346(1.331) 1.340(1.330) 1.320 1.319 

N1-C3 1.346 1.349 1.337 1.331(1.341) 1.335(1.340) 1.332 1.335 

C2-O4 1.232 1.241 1.277 1.270(1.296) 1.285(1.302) 1.318 0.985 

C2-C6 1.431 1.427 1.411 1.418(1.398) 1.411(1.396) 1.396 1.394 

C3-C5 1.349 1.350 1.360 1.367(1.358) 1.367(1.360) 1.369 1.370 

C5-C7 1.412 1.410 1.399 1.397(1.397) 1.396(1.396) 1.390 1.391 

C6-C7 1.352 1.355 1.361 1.361(1.364) 1.365(1.366) 1.367 1.370 

N1-H8 1.024 1.021 1.265 1.560(1.150) 1.551(1.176) 1.766 1.755 

H8-O 1.743 1.782 1.196 1.336(1.028) 1.031(1.032) 0.983 0.985 

N-O 2.767 2.803 2.460 2.587(2.484) 2.581(2.475) 2.746 2.737 

N1-C2-O4 120.4 119.9 119.9 119.8(120.1) 119.3(119.89 119.3 118.9 

N1-C2-C6 115.0 115.4 118.8 119.1(119.5) 119.7(119.9) 122.2 122.5 

C2-C6-C7 120.8 120.6 119.6 119.8(119.1) 119.5(118.9) 118.3 118.2 

C5-C7-C6 121.2 121.1 120.4 120.1(120.4) 120.0(120.4) 119.7 119.7 

C3-C5-C7 117.6 117.7 117.4 117.1(117.7) 117.3(117.8) 117.6 117.7 

C2-N1-C3 124.2 124.2 121.2 120.1(121.4) 120.0(121.2) 118.6 118.6 

H8-N1-C2 116.5 116.5 120.3 119.8(120.9) 120.4(121.3) 124.0 124.1 

N1-H8-O 179.0 179.3 176.5 177.3(175.0) 177.1(174.5) 174.8 174.5 

H8-O-C 124.1 124.2 116.3 117.3(114.5) 116.7(114.1) 111.6 111.5 

*Lengths in Å and angles in degree. A:gas phase;  B: Onsager model ; C: PCM model 

 


