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Supporting Information 
Details of data collection, multipole refinement, and periodic quantum chemical calculations:  

Crystal data for I: monoclinic, sp. gr. P21/n, at 100K a = 7.0907(1), b = 9.2114(2), c = 

11.5972(2) Å, β = 97.844(1)˚, V = 750.39(2) Å3, Z = 4, dcalc = 1.338 gcm–3, μ(MoKα) = 0.97 сm-1, 

F(000) = 320. Crystal data for II: orthorhombic, sp. gr. Pbca, at 100K a = 11.7652(2), b = 7.1877(2), c 

= 17.1679(3) Å, V = 1451.80(5) Å3, Z = 8, dcalc = 1.383 gcm–3, μ(MoKα) = 1.00 сm-1, F(000) = 640. 

The data for both the polymorphs I and II were collected in three batches, a low-angle (2θ = −32°), a 

middle-angle (2θ = −62°), and a high-angle batch (2θ = −92°), in an omega-scan mode (Δω = −0.3°) 

with a detector to a sample distance of 4.1 cm at exposure times of 4 s for the low-angle reflections, 10 

s for the middle-angle reflections, and 21 s for the high-angle reflections, respectively, to yield high-

resolution dataset (sinθ/λ ≥ 1.0 Å-1) with an averaged redundancy of 8.6. Intensities of 101813 

reflections for I and 200874 reflections for II were measured with a Bruker SMART APEX2 CCD 

diffractometer [λ(MoKα) = 0.71072 Å, ω-scans, 2θ<115°]. Raw data were integrated, scaled, merged, 

and corrected for Lorentz-polarization effects using the APEX2 package. The 10480 independent 

reflections [Rint = 0.0394] for I and 10140 independent reflections [Rint = 0.0285] for II were used in 

further refinement (SHELXTL PLUS 5.0). For I the refinement converged to wR2 = 0.1269 and GOF 

= 1.006 for all independent reflections (R1 = 0.0368 was calculated against F for 7259 observed 

reflections with I>2σ(I)). For II the refinement converged to wR2 = 0.1207 and GOF = 1.002 for all 

independent reflections (R1 = 0.0346 was calculated against F for 8034 observed reflections with 

I>2σ(I)).  

The multipole refinement was carried out using the XD program package [A. Volkov, P. Macchi, 

L. J. Farrugia, C. Gatti, P. Mallinson, T. Richter, T. Koritsanszky, 2006]. Before the refinement the C-

H bond distances were normalised to the standard value of 1.08 Å and those of the O-H and N-H 

bonds – to the values obtained from the statistical CSD analysis of the neutron data (0.99 and 1.015 Å, 

respectively). The level of multipole expansion was octupole for all non-hydrogen atoms and dipole 

for hydrogens. The refinement was carried out against F. The local symmetry restraints, those of the 

mirror plane, were imposed for all carbon atoms in the phenyl ring, which was found to be planar 

within 0.01 Å in both cases, to decrease the number of correlated parameters that allowed obtaining 

the slightly better model than that without the above restrains. In particular, when the restrains were 

not applied the R-factor was bigger by ~0.1% (0.0213 and 0.0195 vs. 0.0205 and 0.0184 for the model 

with the restrains) and so was the maximum of the residual density (0.18 and 0.20 eÅ-3 vs. 0.14 and 

0.18 eÅ-3 for the model with the restrains). It should be mentioned that the difference in the interaction 

energies calculated using the both models was within 0.05 kcal/mol. For I the refinement converged to 

R = 0.0205, Rw = 0.0200 and GOF = 1.23 for 6223 merged reflections with I>3σ(I). For II it 

converged to R = 0.0184, Rw = 0.0208 and GOF = 0.811 for 6708 merged reflections with I>3σ(I). 
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All bonded pairs of atoms satisfy the Hirshfeld rigid-bond criteria; the mean square displacement 

amplitudes along the bonds were not more than 7·10-4 Å2. The total electron density function was 

positive everywhere and the residual electron density was not more than 0.14 eÅ-3 in I and 0.18 eÅ-3 in 

II. Analysis of topology of the ρ(r) function was carried out using the WINXPRO program package 

[A. Stash, V. Tsirelson, J. Appl. Crystallogr. 2002, 35, 371]. The potential energy density v(r) was 

evaluated through the Kirzhnits approximation [D. A. Kirzhnits, Sov. Phys. JETP 1957, 5, 54] for the 

kinetic energy density function g(r). Accordingly, the g(r) function is described as 

(3/10)(3π2)2/3[ρ(r)]5/3+(1/72)|∇ρ(r)|2/ρ(r)+1/6∇2ρ(r), what in conjunction with the virial theorem 

(2g(r)+ν(r)=1/4∇2ρ(r)) leads to the expression for v(r) and makes possible to estimate the electronic 

energy density he(r). The calculation and the visualization of the residual density maps were 

performed using the XDFOUR and XDGRAPH programs that are the part of the XD program package 

[A. Volkov, P. Macchi, L. J. Farrugia, C. Gatti, P. Mallinson, T. Richter, T. Koritsanszky, 2006].  

Periodical calculations were performed for both the paracetamol polymorphs. Starting from the 

experimental crystal structures, both lattice parameters and atomic coordinates for I and II have been 

fully relaxed. For the present calculations, the CRYSTAL06 program [R. Dovesi, V. R. Saunders, C. 

Roetti, R. Orlando, C. M. Zicovich-Wilson, F. Pascale, B. Civalieri, K. Doll, N. M. Harrison, I. J. 

Bush, P. D’Arco, M. Llunell, CRYSTAL06 program, v. 1.0.2] has been used, in which the forces on 

atoms have been obtained using the analytical energy gradient at DFT (PBE0) level [J. P. Perdew, K. 

Burke, M. Ernzerhof, Phys. Rev. Lett. 1996, 77, 3865]. All electron basis set 6-31G** has been used 

for all atoms [W. J. Hehre, L. Radom, P. v. R. Schleyer, J. A. Pople, Ab initio Molecular Orbital 

Theory, Wiley, New York, 1986]. Convergence is tested on the rms and the absolute value of the 

largest component of the gradients and the estimated displacements. The threshold for the maximum 

force, the rms force, the maximum atomic displacement, and the rms atomic displacement on all atoms 

have been set to 0.00045, 0.00030, 0.00180, and 0.00120 au, respectively. The optimization is 

considered complete when the four conditions are simultaneously satisfied. The crystal symmetry was 

maintained during the whole optimization process. 
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Figures: 

  
    A       B 

Figure S1. (A) General view of paracetamole (phase I) in representation of atoms via thermal 

ellipsoids at 50% probability level; (B) Deformation electron density (DED) distribution in the 

molecular plane (Hereinafter the contours are drawn with 0.1 eÅ-3 interval, the negative ones are 

dashed). 

    
Figure S2. DED distribution in the H-bonded area of the polymorphs I (left) and II (right). The atoms 

with asterisks are obtained from the basic ones by symmetry operations x–0.5, –y+0.5, z+0.5 and 

x+0.5, –y+0.5, z+0.5 (left), x+0.5, y, –z+1.5 and x, –y+0.5, z–0.5 (right).  

 
Figure S3. DED distribution in the area of the stacking interaction in the crystal I. The atoms labeled 

with A are obtained from the basic ones by symmetry operation –x, –y, –z+1. 
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Tables: 

Table S1. The topological parameters of ρ(r) distribution in BCPs of all the intermolecular interactions 

in I.a) 

Interaction R, Åb) ρ(r), eÅ-3 ∇2ρ(r), eÅ-5 -v(r), a.u. he (r), a.u. Econt, kcal/mol 

O(1)…H(1N) 1.93 0.133 3.13 0.01910 0.00667 6.0 

O(2)…H(1O) 1.68 0.175 6.17 0.03441 0.01479 10.8 

O(2)…H(2) 2.69 0.033 0.55 0.00270 0.00149 0.8 

O(2)…H(3) 2.80 0.027 0.44 0.00211 0.00122 0.7 

N(1)…C(4) 3.394 0.042 0.50 0.00291 0.00112 0.9 

N(1)…H(2) 2.86 0.033 0.49 0.00249 0.00131 0.8 

O(1)…C(2) 3.676 0.025 0.34 0.00170 0.00093 0.5 

C(6)…C(6) 3.540 0.032 0.35 0.00199 0.00084 0.6 

C(1)…H(8C) 3.33 0.029 0.36 0.00190 0.00093 0.6 

C(3)…H(8B) 3.00 0.042 0.48 0.00286 0.00106 0.9 

H(5)…H(8A) 2.48 0.012 0.29 0.00115 0.00094 0.4 

H(6)…H(8B) 2.19 0.016 0.47 0.00189 0.00151 0.6 
a) The symmetry-generated atoms are obtained from the basic ones by symmetry operations (from top 

to bottom) x+0.5, –y+0.5, z+0.5; x–0.5, –y+0.5, z+0.5; –x+1, –y, –z+1; –x+1, –y, –z+1; –x, –y, –z+1; 

x–0.5, –y+0.5, z–0.5; –x+0.5, y+0.5, –z+1.5; –x, –y+1, –z+1; –x, –y, –z+1; –x+0.5, y+0.5, –z+0.5; –

x–0.5, y+0.5, –z+0.5; x–0.5, –y+0.5, z+0.5. 

b) The distance is between atoms that are directly bound. 
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Table S2. The topological parameters of ρ(r) distribution in BCPs of all the intermolecular interactions 

in II.a) 

Interaction R, Åb) ρ(r), eÅ-3 ∇2ρ(r), eÅ-5 -v(r), a.u. he (r), a.u. Econt, kcal/mol 

O(1)…H(1N) 1.96 0.097 2.85 0.01476 0.00742 4.6 

O(2)…H(1O) 1.72 0.136 6.01 0.02936 0.01651 9.2 

O(2)…H(8C) 2.73 0.021 0.39 0.00176 0.00116 0.6 

O(2)…H(8A) 2.80 0.019 0.36 0.00156 0.00107 0.5 

O(1)…H(8A) 2.78 0.030 0.48 0.00235 0.00134 0.7 

N(1)…H(8B) 2.88 0.036 0.46 0.00253 0.00114 0.8 

C(1)…H(2) 2.85 0.047 0.62 0.00362 0.00140 1.1 

C(1)…H(5) 2.81 0.035 0.54 0.00275 0.00141 0.9 

H(2)…H(5) 3.05 0.037 0.47 0.00260 0.00113 0.8 

H(3)…H(8A) 2.38 0.029 0.47 0.00230 0.00130 0.7 

H(3)…H(8C) 3.19 0.010 0.21 0.00085 0.00068 0.3 

H(6)…H(8B) 2.44 0.047 0.62 0.00358 0.00143 1.1 
a) The symmetry-generated atoms are obtained from the basic ones by symmetry operations (from top 

to bottom) x, –y+0.5, z–0.5; x+0.5, y, –z+1.5; –x+1, –y+1, –z+2; x+0.5, –y+0.5, –z+2; x+0.5, y, –

z+1.5; –x+1, –y, –z+2; –x+1.5, y–0.5, z; –x+1, y+0.5, –z+1.5; x+0.5, y, –z+1.5; x+0.5, –y+0.5, –z+2; 

–z+1; –x+1, –y+2; x, –y+0.5, z–0.5. 

b) The distance is between atoms that are directly bound. 
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Table S3. Atomic parameters (charges, volumes, Lagrangians, and energies) in I. 

 q, e Vat, Å3 L(r), 10-4 a.u. E, a.u. 

O(1) –0.97 16.5 1.30 -75.8029 

O(2) –0.85 17.1 0.47 -75.7519 

N(1) –1.07 13.1 2.90 -55.8134 

C(1) +0.32 9.1 1.54 -38.3208 

C(2) –0.08 13.1 0.27 -38.5309 

C(3) –0.10 12.0 0.82 -38.5345 

C(4) +0.18 8.7 0.06 -38.4033 

C(5) –0.07 12.9 1.76 -38.4963 

C(6) –0.09 12.6 0.90 -38.5235 

C(7) +1.04 7.0 1.67 -37.7623 

C(8) –0.25 14.0 2.32 -38.6048 

H(1O) +0.50 2.1 0.22 -0.3762 

H(1N) +0.43 2.7 0.72 -0.3918 

H(2) +0.11 7.0 0.31 -0.5776 

H(3) +0.17 6.4 0.43 -0.5479 

H(5) +0.14 7.1 0.26 -0.5618 

H(6) +0.14 7.4 0.49 -0.5630 

H(8B) +0.19 5.9 0.77 -0.5356 

H(8C) +0.12 6.1 0.31 -0.5862 

H(8A) +0.16 5.9 0.65 -0.5784 
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Table S4. Atomic parameters (charges, volumes, Lagrangians, and energies) in II. 

 q, e Vat, Å3 L(r), 10-4 a.u. E, a.u. 

O(1) –0.95 18.7 1.23 -75.6426 

O(2) –0.81 17.7 1.1 -75.5506 

N(1) –1.08 13.9 3.3 -55.7646 

C(1) +0.33 8.7 0.99 -38.2580 

C(2) –0.02 11.6 0.47 -38.4075 

C(3) –0.14 13.1 0.08 -38.5441 

C(4) +0.22 9.1 0.46 -38.3204 

C(5) –0.15 11.9 1.3 -38.6012 

C(6) –0.13 11.6 1.1 -38.5972 

C(7) +1.10 6.3 2.7 -37.5861 

C(8) –0.24 12.1 2.7 -38.5657 

H(1O) +0.51 2.2 1.6 -0.3744 

H(1N) +0.45 2.8 0.79 -0.3921 

H(2) +0.10 5.9 0.47 -0.5851 

H(3) +0.18 5.7 0.49 -0.5370 

H(5) +0.12 5.3 0.52 -0.5828 

H(6) +0.07 5.8 0.68 -0.6206 

H(8B) +0.16 5.5 0.32 -0.5778 

H(8C) +0.14 7.1 0.35 -0.5613 

H(8A) +0.17 5.7 0.49 -0.5761 
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Supporting Information for referees 
    Table S5. Monopole Populations, Radial Parameters and Net Atomic Charges in I. 
 -------------------------------------------------------------------------------------- 
  Atom            Pval            Kappa           P00           Kappa'      Net charge 
--------------------------------------------------------------------------------------- 
  O(1)         6.131           1.001           0.000           0.914        -0.13150 
  O(2)         6.167           0.999           0.000           0.936        -0.16690 
  N(1)         5.114           1.003           0.000           0.977        -0.11430 
  C(1)         4.111           1.008           0.000           0.960        -0.11130 
  C(2)         4.092           1.010           0.000           0.987        -0.09180 
  C(3)         4.081           1.010           0.000           0.987        -0.08120 
  C(4)         4.098           1.009           0.000           0.967        -0.09810 
  C(5)         4.070           1.010           0.000           0.987        -0.06990 
  C(6)         4.065           1.010           0.000           0.987        -0.06500 
  C(7)         4.121           1.009           0.000           0.967        -0.12090 
  C(8)         4.091           1.008           0.000           0.889        -0.09090 
  H(1O)        0.873           1.200           0.000           1.200        +0.12660 
  H(1N)        0.813           1.200           0.000           1.200        +0.18680 
  H(2)         0.889           1.200           0.000           1.200        +0.11060 
  H(3)         0.857           1.200           0.000           1.200        +0.14280 
  H(5)         0.870           1.200           0.000           1.200        +0.13010 
  H(6)         0.878           1.200           0.000           1.200        +0.12240 
  H(8B)        0.855           1.200           0.000           1.200        +0.14470 
  H(8C)        0.915           1.200           0.000           1.200        +0.08510 
  H(8A)        0.907           1.200           0.000           1.200        +0.09270 
--------------------------------------------------------------------------------------- 
  
  
  
  
  
        Table S6. Dipole Population Parameters in I. 
---------------------------------------------------------------- 
  Atom             D11+         D11-         D10         Kappa' 
---------------------------------------------------------------- 
  O(1)         0.007(4)    -0.089(4)    -0.036(5)     0.914 
  O(2)        -0.032(5)    -0.006(4)    -0.074(4)     0.936 
  N(1)        -0.013(5)     0.034(5)     0.030(5)     0.977 
  C(1)         0.044(7)     0.067(7)     0.000        0.960 
  C(2)        -0.022(7)     0.005(7)     0.000        0.987 
  C(3)        -0.006(7)    -0.009(7)     0.000        0.987 
  C(4)         0.040(7)     0.068(7)     0.000        0.967 
  C(5)        -0.006(7)     0.016(7)     0.000        0.987 
  C(6)        -0.006(7)     0.011(7)     0.000        0.987 
  C(7)         0.024(6)    -0.023(7)     0.073(7)     0.967 
  C(8)        -0.023(9)    -0.021(8)     0.047(8)     0.889 
  H(1O)        0.000        0.000        0.257(9)     1.200 
  H(1N)        0.000        0.000        0.157(8)     1.200 
  H(2)         0.000        0.000        0.119(7)     1.200 
  H(3)         0.000        0.000        0.149(8)     1.200 
  H(5)         0.000        0.000        0.130(8)     1.200 
  H(6)         0.000        0.000        0.148(8)     1.200 
  H(8B)        0.000        0.000        0.156(9)     1.200 
  H(8C)        0.000        0.000        0.159(10)    1.200 
  H(8A)        0.000        0.000        0.211(9)     1.200 
---------------------------------------------------------------- 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010



 9

  
  
                     Table S7. Quadrupole Population Parameters in I. 
----------------------------------------------------------------------------------------------- 
  Atom            Q20           Q21+          Q21-          Q22+          Q22-          Kappa' 
----------------------------------------------------------------------------------------------- 
  O(1)        -0.015(5)      0.018(5)      0.059(5)      0.041(5)      0.011(5)      0.914 
  O(2)        -0.007(5)     -0.009(5)     -0.008(5)     -0.088(5)      0.012(5)      0.936 
  N(1)         0.035(5)      0.021(5)     -0.004(5)     -0.001(5)      0.005(5)      0.977 
  C(1)        -0.203(7)      0.000         0.000         0.028(7)     -0.060(7)      0.960 
  C(2)        -0.176(6)      0.000         0.000        -0.010(6)     -0.014(7)      0.987 
  C(3)        -0.190(6)      0.000         0.000         0.004(6)     -0.011(7)      0.987 
  C(4)        -0.161(6)      0.000         0.000         0.048(7)     -0.048(7)      0.967 
  C(5)        -0.188(7)      0.000         0.000        -0.006(6)     -0.014(7)      0.987 
  C(6)        -0.177(7)      0.000         0.000        -0.004(7)     -0.021(7)      0.987 
  C(7)         0.222(7)     -0.009(6)      0.021(7)     -0.199(6)     -0.004(6)      0.967 
  C(8)         0.020(8)     -0.028(7)      0.020(7)     -0.021(8)     -0.033(8)      0.889 
  H(1O)        0.000         0.000         0.000         0.000         0.000         1.200 
  H(1N)        0.000         0.000         0.000         0.000         0.000         1.200 
  H(2)         0.000         0.000         0.000         0.000         0.000         1.200 
  H(3)         0.000         0.000         0.000         0.000         0.000         1.200 
  H(5)         0.000         0.000         0.000         0.000         0.000         1.200 
  H(6)         0.000         0.000         0.000         0.000         0.000         1.200 
  H(8B)        0.000         0.000         0.000         0.000         0.000         1.200 
  H(8C)        0.000         0.000         0.000         0.000         0.000         1.200 
  H(8A)        0.000         0.000         0.000         0.000         0.000         1.200 
----------------------------------------------------------------------------------------------- 
  
  
  
  
  
                                Table S8. Octupole Population Parameters in I. 
---------------------------------------------------------------------------------------------------------------------------- 
  Atom            O30           O31+          O31-          O32+          O32-          O33+          O33-          Kappa' 
--------------------------------------------------------------------------------------------------------------------------- 
  O(1)         0.078(6)      0.016(6)     -0.015(6)      0.057(6)      0.006(6)      0.000(6)     -0.009(6)      0.914 
  O(2)         0.004(7)     -0.022(7)     -0.004(6)      0.009(6)     -0.018(6)     -0.003(6)      0.005(6)      0.936 
  N(1)         0.159(6)      0.017(6)      0.046(7)      0.101(6)      0.011(6)     -0.006(6)      0.022(6)      0.977 
  C(1)         0.000         0.034(8)      0.050(8)      0.000         0.000         0.351(8)     -0.013(10)     0.960 
  C(2)         0.000         0.019(8)     -0.006(8)      0.000         0.000         0.240(8)     -0.010(9)      0.987 
  C(3)         0.000         0.007(8)      0.018(8)      0.000         0.000         0.222(8)     -0.025(9)      0.987 
  C(4)         0.000         0.024(8)      0.028(8)      0.000         0.000         0.303(8)     -0.017(10)     0.967 
  C(5)         0.000        -0.004(8)      0.003(8)      0.000         0.000         0.255(8)     -0.011(9)      0.987 
  C(6)         0.000        -0.014(8)     -0.004(8)      0.000         0.000         0.222(8)      0.015(9)      0.987 
  C(7)         0.335(9)     -0.018(9)      0.015(10)     0.246(9)     -0.018(9)     -0.001(8)      0.014(8)      0.967 
  C(8)         0.116(10)     0.046(10)     0.034(9)     -0.075(10)    -0.152(10)     0.060(9)     -0.122(9)      0.889 
--------------------------------------------------------------------------------------------------------------------------- 
 
 
 
loop_ 
_atom_local_axes_atom_label 
_atom_local_axes_atom0 
_atom_local_axes_ax1 
_atom_local_axes_atom1 
_atom_local_axes_atom2 
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_atom_local_axes_ax2 
O(1)       H(1O)       Z           O(1)        C(1)        Y 
O(2)       C(7)        Z           O(2)        N(1)        Y 
N(1)       H(1N)       Z           N(1)        C(7)        Y 
C(1)       C(6)        X           C(1)        C(2)        Y 
C(2)       C(1)        X           C(2)        C(3)        Y 
C(3)       C(4)        X           C(3)        C(2)        Y 
C(4)       C(3)        X           C(4)        C(5)        Y 
C(5)       C(4)        X           C(5)        C(6)        Y 
C(6)       C(1)        X           C(6)        C(5)        Y 
C(7)       O(2)        Z           C(7)        N(1)        Y 
C(8)       H(8B)       Z           C(8)        H(8A)       Y 
H(1O)      O(1)        Z           H(1O)       C(1)        Y 
H(1N)      N(1)        Z           H(1N)       C(7)        Y 
H(2)       C(2)        Z           H(2)        C(1)        Y 
H(3)       C(3)        Z           H(3)        C(4)        Y 
H(5)       C(5)        Z           H(5)        C(4)        Y 
H(6)       C(6)        Z           H(6)        C(5)        Y 
H(8B)      C(8)        Z           H(8B)       H(8C)       Y 
H(8C)      C(8)        Z           H(8C)       H(8B)       Y 
H(8A)      C(8)        Z           H(8A)       H(8C)       Y 
----------------------------------------------------------------------------------- 
 
 
 
 
loop_ 
_atom_site_label 
_atom_site_fract_x 
_atom_site_fract_y 
_atom_site_fract_z 
_atom_site_occupancy 
_atom_site_symmetry_multiplicity 
_atom_site_U_iso_or_equiv 
O(1)    0.164108       0.423144       0.722518       1    4    0.016 
O(2)    0.353304      -0.005776       0.30867        1    4    0.018 
N(1)    0.051951       0.051419       0.339618       1    4    0.012 
C(1)    0.133909       0.330882       0.629685       1    4    0.012 
C(2)    0.280547       0.237026       0.609871       1    4    0.013 
C(3)    0.258218       0.142794       0.51487        1    4    0.012 
C(4)    0.088138       0.142651       0.438241       1    4    0.010 
C(5)   -0.059824       0.234803       0.45961        1    4    0.014 
C(6)   -0.037688       0.32841        0.554601       1    4    0.014 
C(7)    0.178601      -0.014147       0.280446       1    4    0.012 
C(8)    0.092659      -0.101168       0.176134       1    4    0.018 
H(1O)   0.042152       0.459645       0.743809       1    4    0.038 
H(1N)  -0.088776       0.04089        0.309859       1    4    0.023 
H(2)    0.410395       0.234969       0.670548       1    4    0.020 
H(3)    0.369271       0.066676       0.501941       1    4    0.022 
H(5)   -0.191387       0.232059       0.40049        1    4    0.030 
H(6)   -0.155287       0.3976         0.568845       1    4    0.023 
H(8B)   0.173773      -0.085357       0.104794       1    4    0.039 
H(8C)   0.105698      -0.216229       0.193279       1    4    0.049 
H(8A)  -0.058113      -0.082279       0.153177       1    4    0.047 
-------------------------------------------------------------------------------------- 
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loop_ 
_atom_site_aniso_label 
_atom_site_aniso_U_11 
_atom_site_aniso_U_22 
_atom_site_aniso_U_33 
_atom_site_aniso_U_12 
_atom_site_aniso_U_13 
_atom_site_aniso_U_23 
O(1) 0.010992 0.020589 0.017038 0.000913 -0.000156 -0.006874 
O(2) 0.010507 0.026688 0.016981 0.002486 0.004071 -0.001342 
N(1) 0.009069 0.013932 0.012245 0.000683 0.001606 -0.001315 
C(1) 0.009563 0.013426 0.012413 0.000696 0.000388 -0.001175 
C(2) 0.009283 0.015699 0.013008 0.001675 -0.000417 -0.001049 
C(3) 0.009038 0.01435 0.012883 0.002302 0.000325 -0.000443 
C(4) 0.008713 0.011778 0.010781 0.001042 0.001099 0.000399 
C(5) 0.009807 0.016465 0.014044 0.003486 -0.001212 -0.002951 
C(6) 0.010521 0.016613 0.015361 0.003753 -0.00103 -0.003863 
C(7) 0.011352 0.013625 0.012557 0.000959 0.003381 -0.000088 
C(8) 0.019458 0.018666 0.017163 -0.001278 0.00502 -0.00514 
---------------------------------------------------------------------------------------- 
 
 
 
 
           Differences of Mean-Squares Displacement Amplitudes (DMSDA) 
                  (1.E4 A**2) along interatomic vectors (*bonds) 
  
 ATOM-->  ATOM    /  DIST  DMSDA      ATOM    /  DIST  DMSDA ATOM    /  DIST  DMSDA 
 O(1)           C(1)       * 1.3654     0 
 O(2)           C(7)       * 1.2397     3 
 N(1)           C(4)       * 1.4143    -1                C(7)       * 1.3455     2 
 C(1)           C(2)       * 1.3952     2                 C(6)       * 1.3964     3 
 C(2)           C(3)       * 1.3945     0 
 C(3)          C(4)       * 1.3970    -1 
 C(4)          C(5)       * 1.3977     2 
 C(5)         C(6)        * 1.3909     0 
 C(7)         C(8)        * 1.5087     7 
-------------------------------------------------------------------------------- 
 
 
 
data_FFT 
_refine_diff_density_max     0.135 
_refine_diff_density_min    -0.175 
_refine_diff_density_rms     0.029 
--------------------------------------------------------------------------------- 
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Fig. S4. The residual electron density map in the plane formed by 
O(1), C(2), and C(4) atoms in I. Contours are drawn with 0.1 eÅ-3 
step, the negative ones are dashed. 
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    Table S9. Monopole Populations, Radial Parameters and Net Atomic Charges in II. 
-------------------------------------------------------------------------------------- 
  Atom            Pval            Kappa           P00           Kappa'      Net charge 
--------------------------------------------------------------------------------------- 
  O(1)         6.133           0.997           0.000           0.930        -0.13330 
  O(2)         6.126           0.997           0.000           0.984        -0.12570 
  N(1)         5.092           1.001           0.000           0.973        -0.09230 
  C(1)         4.087           1.006           0.000           0.967        -0.08670 
  C(2)         4.035           1.007           0.000           0.991        -0.03490 
  C(3)         4.109           1.007           0.000           0.991        -0.10910 
  C(4)         4.098           1.003           0.000           0.960        -0.09800 
  C(5)         4.119           1.007           0.000           0.991        -0.11920 
  C(6)         4.125           1.007           0.000           0.991        -0.12530 
  C(7)         4.086           1.003           0.000           0.960        -0.08560 
  C(8)         4.098           1.002           0.000           0.983        -0.09830 
  H(1O)        0.870           1.200           0.000           1.200        +0.12990 
  H(1N)        0.814           1.200           0.000           1.200        +0.18600 
  H(2)         0.893           1.200           0.000           1.200        +0.10650 
  H(3)         0.843           1.200           0.000           1.200        +0.15720 
  H(5)         0.889           1.200           0.000           1.200        +0.11050 
  H(6)         0.927           1.200           0.000           1.200        +0.07320 
  H(8C)        0.896           1.200           0.000           1.200        +0.10440 
  H(8B)        0.875           1.200           0.000           1.200        +0.12490 
  H(8A)        0.884           1.200           0.000           1.200        +0.11580 
--------------------------------------------------------------------------------------- 
   
  
        Table S10. Dipole Population Parameters in II. 
---------------------------------------------------------------- 
  Atom             D11+         D11-         D10         Kappa' 
---------------------------------------------------------------- 
  O(1)         0.017(4)    -0.070(4)    -0.050(4)     0.930 
  O(2)        -0.017(5)    -0.020(4)    -0.066(4)     0.984 
  N(1)         0.018(5)     0.022(5)     0.017(5)     0.973 
  C(1)         0.043(7)     0.085(7)     0.000        0.967 
  C(2)        -0.006(7)    -0.004(7)     0.000        0.991 
  C(3)        -0.017(7)     0.026(7)     0.000        0.991 
  C(4)         0.057(7)     0.074(7)     0.000        0.960 
  C(5)         0.018(7)     0.009(7)     0.000        0.991 
  C(6)        -0.004(7)     0.014(7)     0.000        0.991 
  C(7)        -0.001(7)    -0.029(7)     0.054(7)     0.960 
  C(8)        -0.057(7)     0.006(8)     0.013(8)     0.983 
  H(1O)        0.000        0.000        0.260(9)     1.200 
  H(1N)        0.000        0.000        0.200(8)     1.200 
  H(2)         0.000        0.000        0.135(8)     1.200 
  H(3)         0.000        0.000        0.149(7)     1.200 
  H(5)         0.000        0.000        0.169(8)     1.200 
  H(6)         0.000        0.000        0.153(8)     1.200 
  H(8C)        0.000        0.000        0.162(9)     1.200 
  H(8B)        0.000        0.000        0.179(8)     1.200 
  H(8A)        0.000        0.000        0.190(9)     1.200 
----------------------------------------------------------------- 
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                    Table S11. Quadrupole Population Parameters. 
------------------------------------------------------------------------------------------------ 
  Atom            Q20           Q21+          Q21-          Q22+          Q22-          Kappa' 
----------------------------------------------------------------------------------------------- 
  O(1)        -0.030(5)      0.015(4)      0.036(4)      0.083(4)      0.017(4)      0.930 
  O(2)        -0.042(5)     -0.013(5)      0.007(4)     -0.083(5)      0.021(4)      0.984 
  N(1)        -0.014(5)      0.001(5)     -0.005(5)      0.015(5)     -0.005(5)      0.973 
  C(1)        -0.161(6)      0.000         0.000         0.027(7)     -0.069(6)      0.967 
  C(2)        -0.162(6)      0.000         0.000         0.017(6)     -0.002(6)      0.991 
  C(3)        -0.160(6)      0.000         0.000        -0.013(6)      0.000(6)      0.991 
  C(4)        -0.141(6)      0.000         0.000         0.032(7)     -0.067(7)      0.960 
  C(5)        -0.144(6)      0.000         0.000         0.008(6)     -0.024(6)      0.991 
  C(6)        -0.157(6)      0.000         0.000         0.002(6)     -0.017(6)      0.991 
  C(7)         0.203(7)      0.010(6)     -0.012(7)     -0.165(7)     -0.003(6)      0.960 
  C(8)         0.019(7)      0.033(6)     -0.024(6)     -0.009(6)      0.030(7)      0.983 
  H(1O)        0.000         0.000         0.000         0.000         0.000         1.200 
  H(1N)        0.000         0.000         0.000         0.000         0.000         1.200 
  H(2)         0.000         0.000         0.000         0.000         0.000         1.200 
  H(3)         0.000         0.000         0.000         0.000         0.000         1.200 
  H(5)         0.000         0.000         0.000         0.000         0.000         1.200 
  H(6)         0.000         0.000         0.000         0.000         0.000         1.200 
  H(8C)        0.000         0.000         0.000         0.000         0.000         1.200 
  H(8B)        0.000         0.000         0.000         0.000         0.000         1.200 
  H(8A)        0.000         0.000         0.000         0.000         0.000         1.200 
----------------------------------------------------------------------------------------------- 
  
  
  
  
  
                                Table S12. Octupole Population Parameters. 
---------------------------------------------------------------------------------------------------------------------------- 
  Atom            O30           O31+          O31-          O32+          O32-          O33+          O33-          Kappa' 
--------------------------------------------------------------------------------------------------------------------------- 
  O(1)         0.087(6)      0.005(6)     -0.007(5)      0.062(6)      0.000(5)     -0.010(6)     -0.013(6)      0.930 
  O(2)        -0.001(6)      0.010(6)      0.002(6)      0.050(6)     -0.002(6)     -0.014(6)      0.004(6)      0.984 
  N(1)         0.160(6)     -0.004(6)      0.012(6)      0.104(6)     -0.018(6)      0.003(6)      0.024(6)      0.973 
  C(1)         0.000         0.023(8)      0.040(8)      0.000         0.000         0.332(8)      0.019(9)      0.967 
  C(2)         0.000         0.008(8)      0.018(8)      0.000         0.000         0.224(8)      0.013(8)      0.991 
  C(3)         0.000         0.015(7)      0.008(7)      0.000         0.000         0.238(7)     -0.009(8)      0.991 
  C(4)         0.000         0.012(8)      0.046(8)      0.000         0.000         0.289(8)      0.003(9)      0.960 
  C(5)         0.000        -0.013(8)      0.008(7)      0.000         0.000         0.227(7)      0.004(8)      0.991 
  C(6)         0.000        -0.014(8)     -0.004(8)      0.000         0.000         0.250(7)     -0.006(8)      0.991 
  C(7)         0.340(9)     -0.009(9)     -0.009(9)      0.234(9)     -0.003(9)      0.006(8)      0.008(8)      0.960 
  C(8)         0.146(9)     -0.023(8)      0.019(8)     -0.024(8)      0.081(8)     -0.032(8)     -0.139(8)      0.983 
--------------------------------------------------------------------------------------------------------------------------- 
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loop_ 
_atom_local_axes_atom_label 
_atom_local_axes_atom0 
_atom_local_axes_ax1 
_atom_local_axes_atom1 
_atom_local_axes_atom2 
_atom_local_axes_ax2 
O(1)       H(1O)       Z           O(1)        C(1)        Y 
O(2)       C(7)        Z           O(2)        N(1)        Y 
N(1)       H(1N)       Z           N(1)        C(7)        Y 
C(1)       C(6)        X           C(1)        C(2)        Y 
C(2)       C(3)        X           C(2)        C(1)        Y 
C(3)       C(4)        X           C(3)        C(2)        Y 
C(4)       C(5)        X           C(4)        C(3)        Y 
C(5)       C(4)        X           C(5)        C(6)        Y 
C(6)       C(1)        X           C(6)        C(5)        Y 
C(7)       O(2)        Z           C(7)        N(1)        Y 
C(8)       H(8A)       Z           C(8)        H(8B)       Y 
H(1O)      O(1)        Z           H(1O)       C(1)        Y 
H(1N)      N(1)        Z           H(1N)       C(7)        Y 
H(2)       C(2)        Z           H(2)        C(1)        Y 
H(3)       C(3)        Z           H(3)        C(2)        Y 
H(5)       C(5)        Z           H(5)        C(6)        Y 
H(6)       C(6)        Z           H(6)        C(1)        Y 
H(8C)      C(8)        Z           H(8C)       H(8A)       Y 
H(8B)      C(8)        Z           H(8B)       H(8A)       Y 
H(8A)      C(8)        Z           H(8A)       H(8C)       Y 
------------------------------------------------------------------------------------ 
 
 
 
loop_ 
_atom_site_label 
_atom_site_fract_x 
_atom_site_fract_y 
_atom_site_fract_z 
_atom_site_occupancy 
_atom_site_symmetry_multiplicity 
_atom_site_U_iso_or_equiv 
O(1)    0.738826       0.237239       0.630817       1    8    0.015 
O(2)    0.60631        0.270128       1.002025       1    8    0.020 
N(1)    0.48249        0.206363       0.903762       1    8    0.013 
C(1)    0.678389       0.22342        0.698569       1    8    0.011 
C(2)    0.724605       0.29518        0.767127       1    8    0.011 
C(3)    0.663338       0.287764       0.836708       1    8    0.011 
C(4)    0.55489        0.207988       0.837917       1    8    0.010 
C(5)    0.510649       0.130697       0.769507       1    8    0.011 
C(6)    0.571943       0.137739       0.700411       1    8    0.011 
C(7)    0.508635       0.236588       0.979207       1    8    0.013 
C(8)    0.408382       0.228393       1.033942       1    8    0.017 
H(1O)   0.686781       0.229192       0.58563        1    8    0.033 
H(1N)   0.399218       0.185639       0.890973       1    8    0.023 
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H(2)    0.807078       0.360981       0.765109       1    8    0.023 
H(3)    0.698375       0.349909       0.888707       1    8    0.021 
H(5)    0.428168       0.064784       0.77043        1    8    0.018 
H(6)    0.538635       0.076342       0.647727       1    8    0.024 
H(8C)   0.376489       0.367442       1.043464       1    8    0.040 
H(8B)   0.431894       0.168396       1.089321       1    8    0.028 
H(8A)   0.338349       0.148108       1.011046       1    8    0.034 
--------------------------------------------------------------------------------------- 
 
 
loop_ 
_atom_site_aniso_label 
_atom_site_aniso_U_11 
_atom_site_aniso_U_22 
_atom_site_aniso_U_33 
_atom_site_aniso_U_12 
_atom_site_aniso_U_13 
_atom_site_aniso_U_23 
O(1) 0.010724 0.025101 0.01011 -0.000805 0.001351 0.000236 
O(2) 0.012315 0.038441 0.01039 -0.004701 -0.001297 -0.000384 
N(1) 0.008701 0.019703 0.009334 -0.00113 0.000229 0.000661 
C(1) 0.008836 0.013804 0.009518 -0.000053 0.000296 0.000287 
C(2) 0.008357 0.014834 0.010468 -0.001462 -0.000026 0.000311 
C(3) 0.008652 0.015373 0.00973 -0.001683 -0.000609 -0.000374 
C(4) 0.008163 0.01342 0.00921 -0.000824 -0.000259 0.0006 
C(5) 0.00912 0.013563 0.010523 -0.002111 -0.000506 -0.000079 
C(6) 0.010151 0.013873 0.009949 -0.001262 -0.000537 -0.000923 
C(7) 0.010401 0.019408 0.009448 -0.000735 0.000233 0.000685 
C(8) 0.013914 0.025504 0.012242 -0.0005 0.003181 0.000632 
--------------------------------------------------------------------------------------- 
 
 
           Differences of Mean-Squares Displacement Amplitudes (DMSDA) 
                  (1.E4 A**2) along interatomic vectors (*bonds) 
 ATOM-->  ATOM    /  DIST  DMSDA    ATOM    /  DIST  DMSDA ATOM    /  DIST  DMSDA 
 O(1)         C(1)       * 1.3669        0 
 O(2)         C(7)       * 1.2378        0 
 N(1)         C(4)       * 1.4155        2              C(7)       * 1.3489     2 
 C(1)         C(2)       * 1.3954        1              C(6)       * 1.3959     2 
 C(2)         C(3)       * 1.3962        1 
 C(3)         C(4)       * 1.3990       -1 
 C(4)         C(5)       * 1.3996        1 
 C(5)         C(6)       * 1.3892        0 
 C(7)         C(8)       * 1.5092        4 
-------------------------------------------------------------------------------- 
 
 
data_FFT 
_refine_diff_density_max     0.176 
_refine_diff_density_min    -0.156 
_refine_diff_density_rms     0.029 
-------------------------------------------------- 
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Fig. S5. The residual electron density map in the plane formed by 

O(1), C(2), and C(4) atoms in II. Contours are drawn with 0.1 eÅ-3 

step, the negative ones are dashed. 

 

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


