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Supplementary material 

Table S1 The geometric (bonds and selected angles) and topological parameters ((BCP), 
2(BCP)) 

in the compound I (Å, °, e Å
-3

, e Å
-5

). The first line refers to the experimental multipole model, while 

the second and third ones refer to the SP(Single Point) model and OPT model (model with optimized 

geometry). 

 

 
compound I (BCP) 

2(BCP) 

P2-O1 1.6085(2) 

1.6085 

1.6405 

1.28(2) 

1.17 

1.10 

-0.03(1) 

17.93 

14.23 

P2-O21 1.4743(2) 

1.4743 

1.4806 

1.69(1) 

1.60 

1.57 

9.88(1) 

36.19 

34.82 

P2-O22 1.5779(2) 

1.5779 

1.6206 

1.55(1) 

1.25 

1.17 

-4.65(1) 

21.25 

15.70 

P2-C3 1.7519(2) 

1.7519 

1.7760 

1.34(1) 

1.27 

1.24 

-9.73(1) 

-1.50 

-3.40 



O1-C9 1.3874(3) 

1.3874 

1.3768 

1.95(1) 

1.79 

1.82 

-16.62(1) 

-8.22 

-6.86 

O4-C4 1.2476(3) 

1.2476 

1.2438 

2.77(1) 

2.55 

2.57 

-32.98(1) 

-7.60 

-6.86 

O22-C23 1.4477(3) 

1.4477 

1.4434 

1.66(1) 

1.53 

1.55 

-11.43(1) 

-6.48 

-7.30 

N1-C31 1.3218(3) 

1.3218 

1.3339 

2.42(1) 

2.30 

2.26 

-25.84(1) 

-20.95 

-21.48 

C3-C4 1.4497(3) 

1.4497 

1.4588 

1.91(1) 

1.88 

1.85 

-16.67(1) 

-16.70 

-16.14 

C3-C31 1.4155(3) 

1.4155 

1.4035 

2.00(1) 

1.97 

2.02 

-16.88(1) 

-18.02 

-19.01 

C4-C10 1.4986(3) 

1.4986 

1.49321 

1.73(1) 

1.76 

1.78 

-10.02(1) 

-15.34 

-15.458 

C5-C6 1.3918(3) 

1.3918 

1.3861 

2.13(1) 

2.09 

2.11 

-16.99(1) 

-20.91 

-21.29 

C5-C10 1.4048(3) 

1.4048 

1.4038 

2.04(1) 

2.03 

2.04 

-17.10(1) 

-19.74 

-19.92 

C6-C7 1.4012(4) 

1.4012 

1.3984 

2.14(1) 

2.06 

2.07 

-21.06(1) 

-20.36 

-20.56 



C7-C8 1.3959(4) 

1.3959 

1.3886 

2.04(1) 

2.07 

2.10 

-17.21(1) 

-20.38 

-21.01 

C8-C9 1.3934(3) 

1.3934 

1.3935 

2.12(1) 

2.10 

2.11 

-17.20(1) 

-21.19 

-21.35 

C9-C10 1.3993(3) 

1.3993 

1.4012 

2.09(1) 

2.08 

2.07 

-16.52(1) 

-20.49 

-20.39 

N1-H1 1.0090(3) 

1.0090 

1.02340 

1.95(1) 

2.27 

2.19 

-28.52(1) 

-45.14 

-42.27 

N1-H2 1.0089(2) 

1.0089 

1.0067 

2.11(1) 

2.24 

2.30 

-26.19(1) 

-37.82 

-40.05 

C5-H5 1.0829(2) 

1.0829 

1.0827 

1.87(1) 

1.89 

1.92 

-21.24(1) 

-23.14 

-24.02 

C6-H6 1.0830(3) 

1.0830 

1.0835 

1.79(1) 

1.90 

1.90 

-19.20(1) 

-23.38 

-23.35 

C7-H7 1.0829(2) 

1.0829 

1.0842 

1.80(1) 

1.90 

1.90 

-16.51(1) 

-23.42 

-23.51 

C8-H8 1.0828(2) 

1.0828 

1.0829 

1.78(1) 

1.91 

1.90 

-17.41(1) 

-23.68 

-23.35 

C31-C311 1.5040(3) 

1.5040 

1.5060 

1.77(1) 

1.71 

1.71 

-15.26(1) 

-14.88 

-14.82 



C23-H23A 1.0593(3) 

1.0593 

1.0925 

1.79(1) 

2.10 

1.92 

-17.55(1) 

-28.34 

-23.78 

C23-H23B 1.0589(3) 

1.0589 

1.0886 

1.76(1) 

1.95 

1.90 

-16.40(1) 

-24.52 

-23.25 

C23-H23C 1.0586(4) 

1.0586 

1.0912 

1.84(1) 

2.02 

1.91 

-8.08(1) 

-26.16 

-23.58 

C311-H31A 1.0589(3) 

1.0589 

1.0939 

1.60(1) 

1.93 

1.85 

-11.56(1) 

-23.89 

-21.96 

C311-H31B 1.0590(3) 

1.0590 

1.0891 

1.61(1) 

1.98 

1.88 

-11.14(1) 

-25.30 

-22.87 

C311-H31C 1.0590(3) 

1.0590 

1.0917 

1.61(1) 

1.99 

1.83 

-11.78(1) 

-25.45 

-21.62 

O4-C4-C3 123.08(1) 

123.08 

122.17 

  

C4-C3-C31 121.19(1) 

121.19 

120.97 

  

C3-C31-N1 122.38(1) 

122.38 

120.93 

  

C31-N1-H1 117.44(1) 

117.44 

117.21 

  



O1-P2-C3 104.85(1) 

104.85 

103.65 

  

O1-P2-O21 107.86(1) 

107.86 

110.07 

  

O1-P2-O22 104.82(1) 

104.82 

103.70 

  

O21-P2 O22 113.52(1) 

113.52 

113.94 

  

O21-P2-C3 119.29(1) 

119.29 

120.15 

  

C3-P2-O22 105.27(1) 

105.27 

103.64 

  

 

  



Table S2 Summary of experimental atomic volumes Vtot, V001 in Å
3
, number of electrons N, N001 in e 

and net atomic charges Q in e.  

 

 compound I 

atom Vtot V001 N N001 Q 

P2 4.76 4.70 11.81 11.81 3.19 

O1 16.34 14.75 9.20 9.20 -1.20 

O21 16.93 16.66 9.18 9.18 -1.18 

O22 15.21 14.89 9.24 9.24 -1.24 

O4 18.43 16.56 8.88 8.88 -0.88 

N1 18.92 17.53 8.15 8.14 -1.15 

C3 12.06 11.81 6.48 6.48 -0.48 

C31 8.58 8.41 5.58 5.58 0.42 

C311 16.03 14.87 6.56 6.56 -0.56 

C4 7.83 7.71 5.29 5.29 0.71 

C5 12.86 11.86 6.10 6.10 -0.10 

C6 12.60 12.51 6.27 6.27 -0.27 

C7 13.65 12.99 6.04 6.03 -0.04 

C8 13.64 12.83 6.07 6.07 -0.07 

C9 10.13 9.81 5.73 5.73 0.27 

C10 10.66 10.46 6.05 6.05 -0.05 

C23 13.75 12.81 6.02 6.02 -0.02 

H1 3.40 3.21 0.47 0.47 0.53 

H2 3.13 3.08 0.58 0.58 0.42 

H5 6.63 5.97 0.92 0.92 0.08 

H6 6.36 6.19 0.83 0.83 0.17 

H7 8.80 6.97 0.95 0.95 0.05 

H8 7.15 7.02 0.91 0.91 0.09 

H23A 6.39 5.70 0.80 0.80 0.20 

H23B 6.39 5.94 0.82 0.82 0.18 



H23C 6.78 5.75 0.78 0.77 0.22 

H31A 7.04 5.57 0.77 0.76 0.23 

H31B 5.76 5.64 0.75 0.75 0.25 

H31C 6.41 5.39 0.74 0.74 0.26 

sum 296.63 277.61 131.98 131.90 0.02 

 

Figure 1 Static deformation density map for extra six-membered ring of compound I. Black solid 

positive, red dotted negative, blue dashed zero contours are drawn with intervals of 0.05 e A
-3

. 

 

 


