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 Table S1. Bond Topological Properties of the O-C and C-C Bonds, Experimental  
 Model E1 
  
     Bond         rho(bcp)      lap(bcp)       Rij    d1     d2   ellip 
                  [A^-3]         [A^-5]  
 O(1)-C(1)         3.056        -37.051      1.2133 0.7504 0.4629  0.14 
 O(2)-C(1)         2.152        -21.208      1.3473 0.7937 0.5536  0.12 
 O(2)-C(2)         1.756        -12.514      1.4377 0.8282 0.6095  0.04 
 O(3)-C(3)         1.782        -13.630      1.4270 0.8282 0.5988  0.06 
 O(3)-C(12)        1.758        -12.887      1.4353 0.8290 0.6063  0.05 
 O(4)-C(5)         2.105        -18.732      1.3521 0.7923 0.5598  0.12 
 O(5)-C(6)         2.085        -17.008      1.3615 0.7910 0.5705  0.06 
 O(5)-C(14)        1.829        -12.838      1.4107 0.8188 0.5918  0.04 
 O(6)-C(7)         2.049        -16.962      1.3582 0.7926 0.5656  0.11 
 O(7)-C(10)        1.793        -13.831      1.4208 0.8235 0.5973  0.04 
 O(8)-C(11)        1.798        -14.194      1.4188 0.8248 0.5939  0.05 
 O(9)-C(13)        1.813        -12.370      1.4192 0.8156 0.6036  0.03 
 C(1)-C(9)         1.923        -14.397      1.4786 0.7451 0.7335  0.20 
 C(2)-C(3)         1.863        -16.138      1.5159 0.7576 0.7584  0.10 
 C(2)-C(10)        1.849        -15.730      1.5169 0.7569 0.7600  0.05 
 C(3)-C(4)         1.796        -12.977      1.5045 0.7521 0.7525  0.11 
 C(4)-C(5)         2.108        -17.340      1.3965 0.6924 0.7041  0.26 
 C(4)-C(9)         2.032        -17.554      1.3945 0.6975 0.6970  0.09 
 C(5)-C(6)         2.141        -17.829      1.4038 0.7106 0.6932  0.31 
 C(6)-C(7)         2.170        -18.469      1.3974 0.6872 0.7102  0.31 
 C(7)-C(8)         2.147        -18.463      1.3862 0.6972 0.6890  0.24 
 C(8)-C(9)         2.099        -16.915      1.3963 0.6960 0.7003  0.21 
 C(10)-C(11)       1.804        -14.674      1.5319 0.7645 0.7674  0.04 
 C(11)-C(12)       1.789        -14.470      1.5366 0.7673 0.7693  0.09 
 C(12)-C(13)       1.810        -14.443      1.5178 0.7582 0.7596  0.04 
 
 Ring Critical Points  
 Ring      rho(rcp) Lap(rcp) 
            [A^-3]  [A^-5] 
 Phenyl      0.18     2.9 
 Lacton      0.17     3.0 
 Glucopyr    0.17     2.7 
 
 
 Table S2. Bond Topological Properties of the O-C and C-C Bonds, Experimental  
 Model E2 
  
   Bond           rho(bcp)     lap(bcp)      Rij     d1     d2   ellip 
                   [A^-3]       [A^-5] 
 O(1)-C(1)         3.079       -36.666      1.2141 0.7107 0.5034  0.21 
 O(2)-C(1)         2.118       -16.909      1.3469 0.7658 0.5811  0.21 
 O(2)-C(2)         1.782       -10.680      1.4368 0.7956 0.6413  0.05 
 O(3)-C(3)         1.813       -11.751      1.4262 0.7949 0.6313  0.06 
 O(3)-C(12)        1.785       -10.975      1.4345 0.7959 0.6386  0.06 
 O(4)-C(5)         2.100       -15.321      1.3525 0.7694 0.5830  0.26 
 O(5)-C(6)         2.120       -14.019      1.3615 0.7579 0.6035  0.14 
 O(5)-C(14)        2.025       -18.493      1.4106 0.7827 0.6280  0.02 
 O(6)-C(7)         2.142       -21.497      1.3584 0.7752 0.5831  0.22 
 O(7)-C(10)        1.856       -13.935      1.4203 0.7993 0.6210  0.06 
 O(8)-C(11)        1.861       -14.370      1.4182 0.8007 0.6175  0.09 
 O(9)-C(13)        1.878       -13.016      1.4196 0.7945 0.6251  0.17 
 C(1)-C(9)         1.841       -12.921      1.4781 0.7170 0.7611  0.22 
 C(2)-C(3)         1.848       -16.463      1.5159 0.7575 0.7585  0.10 
 C(2)-C(10)        1.863       -16.956      1.5171 0.7612 0.7560  0.05 



 C(3)-C(4)         1.859       -16.732      1.5058 0.7553 0.7505  0.09 
 C(4)-C(5)         2.081       -16.773      1.3968 0.6924 0.7044  0.26 
 C(4)-C(9)         1.926       -11.997      1.3942 0.6647 0.7295  0.16 
 C(5)-C(6)         2.127       -18.210      1.4051 0.6831 0.7220  0.25 
 C(6)-C(7)         2.174       -18.973      1.3983 0.7118 0.6865  0.39 
 C(7)-C(8)         2.110       -17.862      1.3876 0.6955 0.6921  0.32 
 C(8)-C(9)         2.155       -19.820      1.3965 0.6905 0.7060  0.13 
 C(10)-C(11)       1.823       -15.918      1.5319 0.7687 0.7632  0.04 
 C(11)-C(12)       1.808       -15.684      1.5365 0.7712 0.7653  0.09 
 C(12)-C(13)       1.824       -16.415      1.5176 0.7713 0.7463  0.04 
 
 Ring Critical Points  
 Ring      rho(rcp) Lap(rcp) 
            [A^-3]    [A^-5] 
 Phenyl      0.21     2.7 
 Lacton      0.18     3.0 
 Glucopyr    0.18     2.7 
 
 
 Table S3. Bond Topological Properties of the O-C and C-C Bonds, 
 Theoretical Calculations 
 
    Bond          rho(bcp)   lap(bcp)  ellip 
                   [A^-3]     [A^-5] 
 O(1)-C(1)         2.83       -3.63     0.10  
                   2.81       -8.05     0.11 
 O(2)-C(1)         2.01       -4.40     0.13 
                   2.02      -10.50     0.03 
 O(2)-C(2)         1.60       -1.34     0.02 
                   1.65      -10.14     0.00 
 O(3)-C(3)         1.68       -3.85     0.05 
                   1.71      -11.12     0.05 
 O(3)-C(12)        1.60       -0.91     0.02 
                   1.65       -9.53     0.02 
 O(4)-C(5)         1.99       -3.82     0.05 
                   1.99       -9.94     0.03 
 O(5)-C(6)         1.96       -5.09     0.05 
                   1.96      -11.28     0.03 
 O(5)-C(14)        1.65        2.53     0.11 
                   1.69       -6.61     0.09 
 O(6)-C(7)         1.94       -2.24     0.07 
                   1.94       -8.67     0.01 
 O(7)-C(10)        1.72       -5.44     0.03 
                   1.74      -12.31     0.03 
 O(8)-C(11)        1.72       -4.59     0.01 
                   1.75      -11.98     0.02 
 O(9)-C(13)        1.70       -3.15     0.08 
                   1.72      -11.00     0.05 
 C(1)-C(9)         1.93      -21.03     0.12 
                   1.83      -16.68     0.12 
 C(2)-C(3)         1.85      -19.31     0.08 
                   1.76      -15.34     0.07 
 C(2)-C(10)        1.84      -19.10     0.04 
                   1.75      -15.21     0.03 
 C(3)-C(4)         1.82      -18.66     0.07 
                   1.74      -15.08     0.07 
 C(4)-C(5)         2.15      -23.79     0.30 
                   2.08      -20.34     0.26 
 C(4)-C(9)         2.14      -23.24     0.28 
                   2.07      -20.15     0.23 
 C(5)-C(6)         2.18      -24.57     0.36 
                   2.10      -20.98     0.31 
 C(6)-C(7)         2.20      -25.21     0.35 



                   2.12      -21.55     0.31 
 C(7)-C(8)         2.20      -25.20     0.29 
                   2.13      -21.60     0.25 
 C(8)-C(9)         2.13      -23.31     0.25 
                   2.06      -20.14     0.22 
 C(10)-C(11)       1.80      -18.16     0.04 
                   1.70      -14.29     0.04 
 C(11)-C(12)       1.78      -17.84     0.09 
                   1.68      -13.99     0.08 
 C(12)-C(13)       1.83      -18.96     0.04 
                   1.74      -15.13     0.04 
 
 first line:  HF/6-311+g(d,p) 
 second line: B3LYP/6-311+g(d,p) 
 
 
 Table S4. Atomic Properties of Experimental Model E1 
 
 Atom          Q[e]       V_001 [A^3]  V_tot [A^3] 
 O(1)      -0.93676874    17.67555758  19.20952230 
 O(2)      -0.88113300    13.53542080  14.91785148 
 O(3)      -0.81837457    11.99541434  12.48720395 
 O(4)      -0.93940479    16.26208293  17.96882538 
 O(5)      -0.85252486    13.37483659  14.02848228 
 O(6)      -0.86380879    15.81185600  17.22095805 
 O(7)      -0.85749598    14.88424789  15.66223746 
 O(8)      -0.89653566    14.94899603  15.11848392 
 O(9)      -0.91854747    15.94476729  17.23194606 
 C(1)       1.24154100     6.45803578   7.15921970 
 C(2)       0.29778225     6.00467322   6.00467322 
 C(3)       0.34140541     6.16494493   6.21675428 
 C(4)      -0.04079836     9.95047092  10.02801705 
 C(5)       0.38008989     9.22847710   9.70563788 
 C(6)       0.42729188     8.34376997   8.43950424 
 C(7)       0.35197772     9.00332483   9.41414504 
 C(8)      -0.04447245    12.04232598  12.81097589 
 C(9)      -0.04211489    10.65161087  10.93874090 
 C(10)      0.30697144     6.11233154   6.11233154 
 C(11)      0.28528882     6.58065659   6.60739320 
 C(12)      0.30174129     6.51704810   6.51704810 
 C(13)      0.31916601     7.57725046   7.61887874 
 C(14)      0.40606527     9.13997962   9.29256346 
 H(1)       0.59692885     2.30743848   2.63855131 
 H(2)       0.53597858     1.91194308   1.91194308 
 H(3)       0.56924785     2.11984879   2.11984879 
 H(4)       0.59269377     1.73726006   1.73726006 
 H(5)       0.64434050     1.95926172   1.95926172 
 H(6)       0.05077901     6.00682969   6.11144495 
 H(7)       0.04987453     6.23370482   6.57759795 
 H(8)       0.07801083     6.26028523   6.29626527 
 H(9)       0.04016588     7.32949069   8.33412879 
 H(10)      0.04925163     6.22915477   6.31196077 
 H(11)      0.05370538     6.49570765   6.71915511 
 H(12)      0.01858346     7.28415751   8.11471979 
 H(13)      0.03607942     6.93151252   7.30033831 
 H(14)      0.06692026     6.68256804   7.08637790 
 H(15)      0.04672096     6.75087183   6.89806428 
 H(16)     -0.02055075     6.67850305   7.41706776 
 O(10)     -1.09401089    17.31431682  18.32148668 
 H(17)      0.58839027     2.05836680   2.05836680 
 H(18)      0.56809013     2.20178950   2.20178950 
 ================================================== 
 sum:       0.0385411    352.70108    372.82702 



 
 
 Table S5. Atomic Properties of Experimental Model E2 
 
 Atom          Q[e]       V_001 [A^3]  V_tot [A^3] 
 O(1)      -0.87297180    17.82095942  19.41651535  
 O(2)      -0.86394618    13.91581313  15.32225646  
 O(3)      -0.80781869    12.24453728  12.71328970  
 O(4)      -0.95011336    16.56119544  18.27604649  
 O(5)      -0.90785771    13.75374179  14.36173430  
 O(6)      -0.90565796    16.09486206  17.55118872  
 O(7)      -0.90631407    15.21357967  15.95127617  
 O(8)      -0.94521867    15.30111886  15.58284528  
 O(9)      -0.98042226    16.38039057  17.48940850  
 C(1)       1.16257036     6.47323163   7.01113704  
 C(2)       0.30240752     5.93141414   5.93141414  
 C(3)       0.34733724     6.07408082   6.11421730  
 C(4)       0.01960188     9.79714261   9.87782129  
 C(5)       0.38431671     9.14568820   9.59853463  
 C(6)       0.28210487     8.59115578   8.67298285  
 C(7)       0.42065071     8.74831726   9.05534366  
 C(8)      -0.01517694    12.16814643  12.70747789  
 C(9)      -0.15481212    11.01068513  11.22708656  
 C(10)      0.31310197     6.00065998   6.00065998  
 C(11)      0.28643294     6.49289022   6.50003130  
 C(12)      0.28294017     6.45398438   6.45398438  
 C(13)      0.26028644     8.05297547   8.22302431  
 C(14)      0.73985464     7.94089504   8.07332547  
 H(1)       0.61371389     2.25618496   2.56686455  
 H(2)       0.55591002     1.79886784   1.79886784  
 H(3)       0.58667774     2.01077502   2.01077502  
 H(4)       0.61064744     1.63007251   1.63007251  
 H(5)       0.65994860     1.87983505   1.87983505  
 H(6)       0.05951823     5.90016140   5.98917925  
 H(7)       0.05924456     6.11239615   6.37396788  
 H(8)       0.09510335     6.34098409   6.40500725  
 H(9)       0.04908757     7.11415454   8.17127698  
 H(10)      0.05755093     6.14190451   6.22814340  
 H(11)      0.06341574     6.34799640   6.54483984  
 H(12)      0.08719718     6.99019210   7.77270750  
 H(13)      0.10680879     6.61639113   7.00166614  
 H(14)      0.08584916     5.99716797   6.42989424  
 H(15)      0.04042948     6.35580767   6.54504421  
 H(16)     -0.19860646     6.81166963   7.48048967  
 O(10)     -1.22621564    18.14492271  19.13042515  
 H(17)      0.63494674     1.80185296   1.80185296  
 H(18)      0.61295185     2.04265588   2.04265588  
 =================================================== 
 sum:       0.04547488   352.46145784 369.91516707  
  



 
Sucrose: Comparison of High Resolution Multipole and Invariom Density 
Multipole: 20K data MoKα, 86373 reflections,  sin θ/λ = 1.15 Å-1, 683 variables. 
(Jaradat et al., Carboh. Res. 342 (2007) 1480.) 
Invariom: Room temperature data, CuKα, 2619 reflections, sin θ/λ = 0.59 Å-1, 295 variables. 
 
Figures S1-S4. Plot of invariom properties versus high resolution based multipole properties. 
The two lines above and below the corresponding least-squares lines are plotted to indicate an 
interval referring to the overall experimental transferability indices from various peptide studies: 
ρbcp = 0.09 eÅ-3, ∇2ρbcp = 2.8 eÅ-5, V001= 0.7 Å3, q001 = 0.11e. ( Grabowsky et al., Acta Cryst. B65, 
2009,  488-501). 
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