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Supplementary materials for X ray of C14H32Cl2N4O8 

COMPOUND CODE: 3H22+(CLO4)22-
Crystal data.

C14H32Cl12N3O8, Mr =455.34, Triclinic, space group P1 a = 8.033(6) Å, b = 8.268(7) Å, c = 18.03(2) Å, ( = 100.01(6)(, ( = 94.67(5)(, ( = 116.89(7)(, V = 1034.(2) Å3, Z = 2, Dx = 1.462 Mg m-3, Mo K( radiation (graphite crystal Monochromator, (  = 0.71073 Å), ( = 0.363 mm-1, F(000) = 484.0, T = 293(2) K. Final conventional R =  0.058 and wR2 = 0.1207 for 1619 ´observed´ reflections and 533 variables.

X-ray experimental.

Colorless crystal, size 0.23 x 0.10 x 0.07 mm. Throughout the experiment Mo K( radiation was used with a graphite crystal Monochromator on an Nonius CAD4 single-crystal diffractometer (( = 0.71073 Å). The unit-cell dimensions were determined from the angular settings of 25 reflections with ( between 7 and 15°. The space group was determined to be P1, from structure determination. The intensity data of 3765 reflections, in hkl range (-9,-9,0) to (9, 9, 21) and (  limits (1.17 < ( < 25.00°) were measured, using the (-2( scan technique and a variable scan rate with a maximum scan time of 60 s per reflection. The intensity of the primary beam was checked throughout the data collection by monitoring three standard reflections every 60 min. The final drift correction factors were between 0.957 and 1.025. On all reflections a profile analysis was performed (Lehmann & Larsen, 1974; Grant & Gabe, 1978). Some double measured reflections were averaged, Rint=(I-<I>/(I=0.0812 resulting in 3639 ‘unique’ reflections of which only 1619 were observed with I>2((I). Lorentz and polarization corrections were applied and the data were reduced to Fo2 values. The structure was solved by Direct by SHELXS86 (Sheldrick, 1986), using the instruction TREF 1500. Isotropic least-squares refinement on F2 was made using SHELXL93 (Sheldrick, 1993). At this stage an empirical absorption correction was applied using XABS2 (Parking S., Moezzi B. and Hope, H., 1995).  The relative maximum and minimum transmision factors were, respectively, 0.575 and 1.000.


During the final stages of the refinement the positional parameters and the anisotropic thermal parameters of the non-H atoms were refined. All non-hydrogen atoms were anisotropically refined (except C(28) which was isotropically refined). The atom O(34), bonded to C1(4), was found to be splited into two positions but as they were very close, it was anisotropically refined.
 Hydrogen atoms attached to all carbon atoms were found by low angle difference Fourier synthesis, but due to their unstability they were refined riding from the ideal geometry using common thermal parameters. Most of H-atoms bonded to nitrogens were also located by difference Fourier synthesis. The final conventional agreement factors were R = 0.0581 and wR2 = 0.1207 for the 1619 ’observed’ reflections and 253 variables. The function minimized was [∑w(Fo2 - Fc2)2/∑w(Fo2)2]1/2,w = 1/[(2(Fo2)+(0.0599P)2] with ((Fo2) from counting statistics and P = (Max(Fo2,O)+2*Fc2)/3 . The final difference Fourier map showed no peaks higher than 0.395 e Å-3, nor deeper than -0.437 e Å-3. Fig. 1 shows the atomic numbering scheme (Spek, 1982).

Atomic scattering factors were taken from International Tables for X-ray Crystallography (1974). Geometrical calculations were made with PARST  (Nardelli, 1983). All calculations were made at the University of Oviedo on the Scientific Computer Center and X-Ray group DEC/AXP computers.

Acknowledgements

We thank DGICYT for support (PB96-0556).

*Footnote.

Lists of structure amplitudes, anisotropic thermal parameters, H-atom parameters, distances and angles involving H atoms, hydrogen-bond distances and angles, least-squares planes data and principal torsion angles have been deposited.
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      Crystal data and structure refinement for 3H22+(CLO4)22-. 

      Identification code

H22+(CLO4)22-
      Empirical formula             
C14 H32 Cl2 N3 O8 

      Formula weight                    
455.34 

      Temperature                       
293(2) K 

      Wavelength                        
0.71073 Å 

      Crystal system                    
Triclinic

      Space group                       
P1

      Unit cell dimensions              
a = 8.033(6) Å   ( = 100.01(6) (
                                        

b = 8.268(7) Å   ( = 94.67(5) (
                                        

c = 18.03(2) Å   ( = 116.89(7) (
      Volume                            
1034(2) Å3 

      Z                                 

2 

      Density (calculated)              
1.462 Mg/m3 

      Absorption coefficient            
0.363 mm-1 

      F(000)                            
484 

      Crystal size                      
0.23 x 0.10 x 0.07 mm 

      ( range for data collection       
1.17 to 25.00 (
      Index ranges                      
-9<=h<=9, -9<=k<=9, 0<=l<=21 

      Reflections collected             
3765 

      Independent reflections           
3639 [R(int) = 0.0812] 

      Refinement method                 
Full-matrix least-squares on F2 

      Data / restraints / parameters    
3765 / 22 / 533 

      Goodness-of-fit on F2              
1.008 

      Final R indices [I>((I)]     
R1 = 0.0581, wR2 = 0.1207

      R indices (all data)              
R1 = 0.2101, wR2 = 0.1689 

      Largest diff. peak and hole       
0.395 and -0.437 e.Å-3 

         Atomic coordinates ( x 104) and equivalent isotropic displacement

         parameters (Å2 x 103) for 3H22+(CLO4)22-. U(eq) is defined as one third

         of the trace of the orthogonalized Uij tensor. 

         ________________________________________________________________ 

                         
x             
y             
z           

U(eq) 

         ________________________________________________________________ 

          Cl(1)        
8002(5)       
4624(5)       
2518(2)       
43(1) 

          O(11)        
9345(22)      
6514(19)      
2661(10)     
141(7) 

          O(12)        
6912(16)      
4392(16)      
3118(6)       
61(3) 

          O(13)        
6808(17)      
4078(18)      
1805(7)       
73(4) 

          O(14)        
8944(18)      
3548(19)      
2525(8)       
90(5) 

          Cl(2)        
1700(5)       
6377(4)       
4807(2)      
 35(1) 

          O(21)        
600(18)      
4442(15)      
4726(9)       
93(5) 

          O(22)        
3023(14)      
6724(13)      
4299(6)       
50(3) 

          O(23)        
2807(19)      
7253(18)      
5567(7)       
81(4) 

          O(24)        
526(14)      
7218(14)      
4658(8)       
68(4) 

          Cl(3)        
1733(5)       
8628(5)        
543(2)       
48(1) 

          O(31)        
2650(18)      
8289(18)       
-29(7)       
82(4) 

          O(32)        
2612(18)      
8729(19)      
1269(7)       
77(4) 

          O(33)        
-154(20)      
7200(28)       
350(11)     
159(8) 

          O(34)        
1672(34)     
10222(25)       
572(9)      
180(11) 

          Cl(4)       
-1192(4)       
8066(4)      
-1706(2)       
31(1) 

          O(41)      
-1793(16)      
6178(13)     
-1676(7)       
64(4) 

          O(42)       
-1969(14)      
8862(15)    
-1144(6)       
52(3) 

          O(43)         822(14)      
9124(13)     
-1509(7)       
62(3) 

          O(44)       
-1844(16)      
8170(14)     
-2435(6)       
58(3) 

          N(1)        
-3217(16)      
6547(16)     
-5298(7)       
27(3) 

          N(2)        
-6466(13)      
3049(14)     
-5986(6)       
23(3) 

          N(3)        
-3859(17)      
7974(15)     
-6604(8)       
35(3) 

          N(4)        
-7183(16)      
4409(17)     
-7267(7)       
29(3) 

          C(1)        
-4198(18)      
5201(17)    
-4823(7)       
25(3) 

          C(2)        
-2780(17)      
5437(17)     
-4145(8)       
33(3) 

          C(3)        
-3756(19)      
3998(17)     
-3687(8)       
41(4) 

          C(4)        
-4702(21)      
2055(17)     
-4161(8)       
46(4) 

          C(5)        
-6062(18)      
1834(17)     
-4846(7)       
35(3) 

          C(6)        
-5126(19)      
3256(18)     
-5341(8)       
27(4) 

          C(7)        
-7208(19)      
1303(17)     
-6570(8)       
28(4) 

          C(8)        
-8597(20)      
1113(19)     
-7227(8)       
31(4) 

          C(9)        
-7809(22)      
2472(18)     
-7718(9)       
40(4) 

          C(10)       
-6296(22)      
5883(18)     
-7717(9)       
37(4) 

          C(11)       
-5399(21)      
7784(21)     
-7195(9)       
40(4) 

          C(12)       
-2998(22)      
9802(22)     
-6040(8)       
42(4) 

          C(13)       
-1548(20)      
9883(19)     
-5423(9)       
38(4) 

          C(14)      
 -2358(19)      
8583(17)     
-4903(8)       
30(4) 

          N(5)         
3977(15)      
8422(15)     
-1652(7)       
35(3) 

          N(6)         
4036(15)      
5620(14)      
-948(6)       
24(3) 

          N(7)         
6569(16)     
11289(17)      
-350(8)       
35(3) 

          N(8)         
6824(17)      
8462(17)       
353(7)       
32(3) 

          C(15)        
3224(18)      
6441(15)     
-2144(7)       
23(3) 

          C(16)        
1749(17)      
6004(18)     
-2808(7)       
31(3) 

          C(17)        
1002(20)      
4011(17)     
-3259(8)       
39(4) 

          C(18)        
180(22)      
2635(21)     
-2768(8)       
53(4) 

          C(19)        
1717(18)      
3116(17)     
-2072(8)       
39(4) 

          C(20)        
2527(20)      
5116(18)     
-1590(8)       
29(4) 

          C(21)        
3429(18)      
4541(17)      
-376(7)       
25(3) 

          C(22)        
5027(21)      
5021(20)       
253(9)       
38(4) 

          C(23)        
5940(21)      
7029(18)       
774(8)       
35(4) 

          C(24)        
7375(19)     
10348(19)       
775(8)       
36(4) 

          C(25)        
8097(20)     
11730(19)       
295(9)       
41(4) 

          C(26)        
7256(21)     
12423(22)      
-914(9)       
47(4) 

          C(27)        
5623(21)     
11848(18)     
-1559(9)       
39(4) 

          C(28)        
4858(20)      
9946(17)     
-2069(8)       
38(4) 

         ________________________________________________________________ 

           Bond lengths [Å] and angles [°] for 3H22+(CLO4)22-.
           _____________________________________________________________ 

            Cl(1)-O(11)                   1.401(13) 

            Cl(1)-O(14)                   1.405(11) 

            Cl(1)-O(13)                   1.408(11) 

            Cl(1)-O(12)                   1.431(11) 

            Cl(2)-O(21)                   1.408(11) 

            Cl(2)-O(22)                   1.422(9) 

            Cl(2)-O(24)                   1.436(10) 

            Cl(2)-O(23)                   1.438(13) 

            Cl(3)-O(34)                   1.334(14) 

            Cl(3)-O(31)                   1.378(11) 

            Cl(3)-O(33)                   1.40(2) 

            Cl(3)-O(32)                   1.405(12) 

            Cl(4)-O(44)                   1.407(11) 

            Cl(4)-O(41)                   1.423(10) 

            Cl(4)-O(43)                   1.424(10) 

            Cl(4)-O(42)                   1.446(9) 

            N(1)-C(1)                      1.50(2) 

            N(1)-C(14)                    1.51(2) 

            N(2)-C(6)                      1.45(2) 

            N(2)-C(7)                      1.46(2) 

            N(3)-C(12)                    1.48(2) 

            N(3)-C(11)                    1.50(2) 

            N(4)-C(9)                      1.49(2) 

            N(4)-C(10)                    1.52(2) 

            C(1)-C(6)                      1.52(2) 

            C(1)-C(2)                      1.52(2) 

            C(2)-C(3)                      1.52(2) 

            C(3)-C(4)                      1.48(2) 

            C(4)-C(5)                      1.51(2) 

            C(5)-C(6)                      1.55(2) 

            C(7)-C(8)                      1.49(2) 

            C(8)-C(9)                      1.50(2) 

            C(10)-C(11)                  1.49(2) 

            C(12)-C(13)                  1.51(2) 

            C(13)-C(14)                  1.51(2) 

            N(5)-C(28)                    1.504(14) 

            N(5)-C(15)                    1.53(2) 

            N(6)-C(21)                    1.45(2) 

            N(6)-C(20)                    1.46(2) 

            N(7)-C(26)                    1.47(2) 

            N(7)-C(25)                    1.49(2) 

            N(8)-C(24)                    1.45(2) 

            N(8)-C(23)                    1.46(2) 

            C(15)-C(16)                  1.48(2) 

            C(15)-C(20)                  1.56(2) 

            C(16)-C(17)                  1.52(2) 

            C(17)-C(18)                  1.51(2) 

            C(18)-C(19)                  1.54(2) 

            C(19)-C(20)                  1.53(2) 

            C(21)-C(22)                  1.50(2) 

            C(22)-C(23)                  1.56(2) 

            C(24)-C(25)                  1.49(2) 

            C(26)-C(27)                  1.51(2) 

            C(27)-C(28)                  1.49(2) 

            O(11)-Cl(1)-O(14)       109.4(10) 

            O(11)-Cl(1)-O(13)       109.9(10) 

            O(14)-Cl(1)-O(13)       110.4(8) 

            O(11)-Cl(1)-O(12)       107.8(9) 

            O(14)-Cl(1)-O(12)       109.2(8) 

            O(13)-Cl(1)-O(12)       110.0(7) 

            O(21)-Cl(2)-O(22)       109.9(7) 

            O(21)-Cl(2)-O(24)       111.2(7) 

            O(22)-Cl(2)-O(24)       109.8(7) 

            O(24)-Cl(2)-O(23)       109.2(8) 

            O(21)-Cl(2)-O(23)       110.3(9) 

            O(22)-Cl(2)-O(23)       106.2(8) 

            O(34)-Cl(3)-O(31)       111.5(11) 

            O(34)-Cl(3)-O(33)       106.4(14) 

            O(31)-Cl(3)-O(33)       106.9(10) 

            O(34)-Cl(3)-O(32)       107.8(9) 

            O(31)-Cl(3)-O(32)       112.2(8) 

            O(33)-Cl(3)-O(32)       112.0(10) 

            O(44)-Cl(4)-O(41)       110.7(7) 

            O(44)-Cl(4)-O(43)       110.8(7) 

            O(41)-Cl(4)-O(43)       110.2(6) 

            O(44)-Cl(4)-O(42)       108.8(6) 

            O(41)-Cl(4)-O(42)       108.7(7) 

            O(43)-Cl(4)-O(42)       107.5(7) 

            C(1)-N(1)-C(14)          115.6(11) 

            C(6)-N(2)-C(7)            114.9(10) 

            C(12)-N(3)-C(11)        111.4(11) 

            C(9)-N(4)-C(10)          113.3(13) 

            N(1)-C(1)-C(6)            107.5(11) 

            N(1)-C(1)-C(2)            110.0(10) 

            C(6)-C(1)-C(2)            112.3(11) 

            C(3)-C(2)-C(1)            110.0(11) 

            C(4)-C(3)-C(2)            112.8(12) 

            C(3)-C(4)-C(5)            110.9(11) 

            C(4)-C(5)-C(6)            113.4(11) 

            N(2)-C(6)-C(1)            111.9(10) 

            N(2)-C(6)-C(5)            112.5(10) 

            C(1)-C(6)-C(5)            108.1(11) 

            N(2)-C(7)-C(8)            114.0(11) 

            C(7)-C(8)-C(9)            115.5(13) 

            N(4)-C(9)-C(8)            110.1(13) 

            C(11)-C(10)-N(4)        110.0(14) 

            C(10)-C(11)-N(3)        109.3(12) 

            N(3)-C(12)-C(13)        109.7(12) 

            C(14)-C(13)-C(12)       115.0(12) 

            N(1)-C(14)-C(13)         113.8(12) 

            C(28)-N(5)-C(15)         114.7(11) 

            C(21)-N(6)-C(20)         114.0(10) 

            C(26)-N(7)-C(25)         112.9(12) 

            C(24)-N(8)-C(23)         114.6(13) 

            C(16)-C(15)-N(5)         112.0(10) 

            C(16)-C(15)-C(20)       113.9(11) 

            N(5)-C(15)-C(20)         106.0(10) 

            C(15)-C(16)-C(17)       110.0(10) 

            C(18)-C(17)-C(16)       111.6(12) 

            C(17)-C(18)-C(19)       109.1(12) 

            C(20)-C(19)-C(18)       113.3(11) 

            N(6)-C(20)-C(19)         114.1(10) 

            N(6)-C(20)-C(15)         111.4(11) 

            C(19)-C(20)-C(15)       107.1(11) 

            N(6)-C(21)-C(22)         112.7(11) 

            C(21)-C(22)-C(23)       115.8(12) 

            N(8)-C(23)-C(22)         112.4(13) 

            N(8)-C(24)-C(25)         112.4(13) 

            N(7)-C(25)-C(24)         109.9(12) 

            N(7)-C(26)-C(27)         109.3(12) 

            C(28)-C(27)-C(26)       116.4(13) 

            C(27)-C(28)-N(5)         112.6(12) 

           _____________________________________________________________ 

    Anisotropic displacement parameters (Å2 x 103) for 3H22+(CLO4)22-.

    The anisotropic displacement factor exponent takes the form: 

    -2 (2 [ h2 a*2 U11 + ... + 2 h k a* b* U12 ] 

    ___________________________________________________________________________________________ 

              

U11        
U22        
U33        
U23        
U13        
U12 

    ___________________________________________________________________________________________ 

    Cl(1)    
43(2)      
49(3)      
45(3)      
12(2)      
13(2)      
27(2) 

    O(11)   
116(13)     
59(10)    
142(17)     
-4(10)     
35(12)    
-40(9) 

    O(12)   
 63(8)      
86(9)      
39(8)      
14(6)       
8(6)      

40(7) 

    O(13)    
64(8)     

125(11)     
39(8)      
17(7)      
-8(7)      

55(8) 

    O(14)    
79(9)     

125(11)     
88(11)     
-7(8)     

-12(8)      
82(9) 

    Cl(2)    
34(2)      
31(2)      
43(3)      
12(2)      
15(2)      
16(2) 

    O(21)   
100(11)     
46(8)     

162(15)     
54(9)      
75(11)     
41(8) 

    O(22)    
53(7)      
53(7)      
73(8)      
37(6)      
45(6)      
35(6) 

    O(23)   
109(10)     
97(10)     
40(8)      
11(7)      
24(8)      
51(8) 

    O(24)    
45(7)      
54(7)     

126(11)     
46(7)      
30(7)      
29(6) 

    Cl(3)    
46(3)      
57(3)      
39(3)       
1(2)       

7(2)      

28(2) 

    O(31)    
86(10)    
138(12)     
59(9)      
34(8)      
41(8)      
76(10) 

    O(32)    
87(9)     

157(12)     
41(9)      
54(8)      
28(7)      
89(10) 

    O(33)    
45(10)    
216(19)    
132(16)     
45(14)     
27(10)    
-11(11) 

    O(34)   
360(30)    
146(14)     
70(12)    
-54(10)    
-71(14)    
196(19) 

    Cl(4)    
30(2)      
31(2)      
33(2)       
6(2)       

9(2)      

15(2) 

    O(41)    
79(8)      
27(6)      
74(9)      
25(6)       
4(7)      

14(6) 

    O(42)    
47(7)      
86(8)      
35(7)       
6(6)       

9(5)      

43(6) 

    O(43)    
34(7)      
38(6)     

110(10)     
11(6)       
4(6)      

16(5) 

    O(44)    
80(9)      
55(7)      
36(7)      
14(6)       
6(6)      

29(6) 

    N(1)     
22(7)      
31(7)      
24(8)       
4(6)      

-4(5)      

13(6) 

    N(2)      
9(6)      

28(6)      
27(7)       
5(5)       

1(5)       

6(5) 

    N(3)     
43(8)      
21(7)      
51(9)       
4(6)       

2(7)      

27(6) 

    N(4)     
22(7)      
35(7)      
26(8)       
4(6)      

-2(6)      

11(6) 

    C(1)     
29(8)      
19(7)      
18(8)      
-6(6)     

 -9(6)       
9(6) 

    C(2)     
23(7)      
31(8)      
41(9)       
5(7)       

2(7)      

12(6) 

    C(3)     
39(9)      
44(9)      
38(9)      
20(8)       
6(7)      

15(7) 

    C(4)     
58(10)     
23(9)      
47(10)     
15(8)       
6(8)       

8(7) 

    C(5)     
42(9)      
28(8)      
21(8)       
3(6)      

-5(7)       
9(7) 

    C(6)     
28(8)      
33(9)      
27(9)      
16(7)      
17(7)      
16(7) 

    C(7)     
30(8)      
11(7)      
34(9)       
2(7)       

0(7)       

4(6) 

    C(9)     
44(10)     
30(9)      
28(9)     

-18(7)       
0(8)      

13(8) 

    C(10)    
54(10)     
34(9)      
41(11)     
34(8)      
23(8)      
25(8) 

    C(11)    
34(9)      
48(11)     
46(12)     
17(9)       
8(8)      

24(8) 

    C(12)    
45(10)     
53(10)     
26(10)      
5(8)       

1(8)      

24(9) 

    C(13)    
34(9)      
22(8)      
47(10)     
-1(7)      

10(8)       
7(7) 

    C(14)    
39(9)      
26(8)      
27(9)       
1(7)      

-9(7)      

22(8) 

    N(5)     
22(7)      
31(7)      
49(9)      
25(7)      
11(6)       
5(6) 

    N(6)     
24(7)      
22(6)      
34(7)      
17(5)       
8(6)      

12(5) 

    N(7)     
29(7)      
41(7)      
37(9)      
-3(6)       
3(6)      

21(6) 

    N(8)     
26(8)      
35(8)      
25(9)       
0(6)      

-4(6)      

11(7) 

    C(15)    
30(8)      
16(7)      
19(8)      
-3(6)       
9(7)       

9(6) 

    C(16)    
33(8)      
49(9)      
13(7)      
12(6)      
-4(6)      

21(7) 

    C(17)    
47(10)     
30(8)      
34(9)      
-5(7)      

-8(7)      

19(7) 

    C(18)    
61(11)     
48(10)     
37(10)     
-2(8)      

-4(9)      

21(9) 

    C(19)    
31(8)      
19(8)      
61(11)     
9(7)      

-6(8)       
8(6) 

    C(20)    
39(9)      
28(8)      
24(9)      
1(7)       

9(7)      

16(7) 

    C(21)    
24(8)      
33(8)      
15(8)      
12(6)       
5(7)       

9(7) 

    C(22)    
50(10)     
43(10)     
40(10)     
34(8)      
24(8)      
28(8) 

    C(23)    
36(9)      
47(10)     
26(9)      
18(8)       
1(7)      

20(8) 

    C(24)    
14(8)      
55(10)     
18(9)      
-2(7)     

-15(7)       
7(7) 

    C(25)    
26(9)      
27(8)      
50(11)     
0(8)      

12(8)      
-1(7) 

    C(26)    
45(11)     
48(11)     
51(11)     
27(9)      
25(9)      
17(9) 

    C(27)    
41(10)     
19(8)      
55(11)     
20(8)      
17(8)       
7(7) 

    ____________________________________________________________________________________________ 

          Hydrogen coordinates ( x 104) and isotropic displacement 

          parameters (Å2 x 103) for 3H22+(CLO4)22-.

        ________________________________________________________________

                         
x            
          y             
z                U(eq) 

        ________________________________________________________________

          H(1N1)       -251(14)       615(16)      -552(6)       36(12) 

          H(2N1)       -401(14)       635(17)      -570(4)       36(12) 

          H(1N2)       -739(9)        299(12)      -577(5)        1(13) 

          H(1N4)       -327(11)       734(10)      -673(5)        1(13) 

          H(1N3)       -643(15)       482(16)      -682(4)       36(12) 

          H(2N3)       -819(11)       428(16)      -710(7)       36(12) 

          H(1)          -5184(18)      5453(17)     -4630(7)       33(17) 

          H(2A)       -1746(17)      5282(17)     -4329(8)       44(5) 

          H(2B)       -2253(17)      6683(17)     -3820(8)       44(5) 

          H(3A)       -2822(19)      4122(17)     -3274(8)       44(5) 

          H(3B)       -4693(19)      4250(17)     -3460(8)       44(5) 

          H(4A)        -539(2)       1205(17)     -3853(8)       44(5) 

          H(4B)        -375(2)       1737(17)     -4333(8)       44(5) 

          H(5A)       -7105(18)      1984(17)     -4671(7)       44(5) 

          H(5B)       -6584(18)       579(17)     -5164(7)       44(5) 

          H(6)        -4129(19)      3037(18)     -5541(8)       33(17) 

          H(7A)       -7819(19)       266(17)     -6333(8)       44(5) 

          H(7B)       -6153(19)      1218(17)     -6766(8)       44(5) 

          H(8A)        -962(2)       1252(19)     -7026(8)       44(5) 

          H(8B)        -914(2)      -141(19)      -7548(8)       44(5) 

          H(9A)        -674(2)       2399(18)     -7903(9)       44(5) 

          H(9B)        -877(2)       2159(18)     -8157(9)       44(5) 

          H(10A)       -534(2)       5698(18)     -7963(9)       44(5) 

          H(10B)       -726(2)       5767(18)     -8113(9)       44(5) 

          H(11A)       -635(2)        797(2)      -6947(9)       44(5) 

          H(11B)       -487(2)        872(2)      -7487(9)       44(5) 

          H(12A)       -398(2)        996(2)      -5811(8)       44(5) 

          H(12B)       -239(2)       1080(2)      -6297(8)       44(5) 

          H(13A)        -65(2)       9592(19)     -5667(9)       44(5) 

          H(13B)        -85(2)      11151(19)     -5112(9)       44(5) 

          H(14A)      -1357(19)      8874(17)     -4482(8)       44(5) 

          H(14B)      -3324(19)      8806(17)     -4687(8)       44(5) 

          H(1N5)        278(2)        799(4)       -163(2)       36(12) 

          H(2N5)        474(4)        849(5)      -1264(16)      36(12) 

          H(1N6)        507(7)        559(12)      -100(5)        1(13) 

          H(1N8)        601(13)      1159(9)         -5(4)        1(13) 

          H(1N7)        773(13)       837(17)        16(7)       36(12) 

          H(2N7)        590(12)       802(16)        -3(5)       36(12) 

          H(15)        4287(18)      6344(15)     -2339(7)       33(17) 

          H(16A)       2285(17)      6854(18)     -3136(7)       44(5) 

          H(16B)        714(17)      6165(18)     -2629(7)       44(5) 

          H(17A)          3(2)       3736(17)     -3688(8)       44(5) 

          H(17B)        203(2)       3877(17)     -3461(8)       44(5) 

          H(18A)        -24(2)        138(2)      -3065(8)       44(5) 

          H(18B)        -91(2)        269(2)      -2594(8)       44(5) 

          H(19A)       1175(18)      2253(17)     -1750(8)       44(5) 

          H(19B)       2744(18)      2946(17)     -2253(8)       44(5) 

          H(20)         149(2)       5245(18)     -1383(8)       33(17) 

          H(21A)       2860(18)      3224(17)      -623(7)       44(5) 

          H(21B)       2464(18)      4760(17)      -158(7)       44(5) 

          H(22A)        601(2)        486(2)         25(9)       44(5) 

          H(22B)        456(2)        414(2)        573(9)       44(5) 

          H(23A)       4970(21)      7210(18)      1006(8)       44(5) 

          H(23B)       6890(21)      7164(18)      1183(8)       44(5) 

          H(24A)       8353(19)     10702(19)      1214(8)       44(5) 

          H(24B)       6287(19)     10373(19)       963(8)       44(5) 

          H(25A)        852(2)      12976(19)       606(9)       44(5) 

          H(25B)        917(2)      11698(19)        96(9)       44(5) 

          H(26A)        826(2)       1224(2)      -1116(9)       44(5) 

          H(26B)        777(2)       1373(2)       -669(9)        3(4) 

          H(27A)        459(2)      11923(18)     -1336(9)       44(5) 

          H(27B)        603(2)      12750(18)     -1873(9)       44(5) 

          H(28A)        588(2)       9842(17)     -2287(8)       44(5) 

          H(28B)        391(2)       9781(17)     -2486(8)       44(5) 

    ________________________________________________________________ 

          Torsion Angles(∞). (With esd's).

          C1  -N1  -C14 -C13  -175.(1)   C14 -N1  -C1  -C6    174.(1)

          C14 -N1  -C1  -C2    -63.(2)   C6  -N2  -C7  -C8    180.(1)

          C7  -N2  -C6  -C1    171.(1)   C7  -N2  -C6  -C5    -67.(2)

          C11 -N4  -C12 -C13   176.(1)   C12 -N4  -C11 -C10  -177.(1)

          C9  -N3  -C10 -C11  -170.(1)   C10 -N3  -C9  -C8    178.(1)

          N1  -C1  -C6  -N2    -59.(1)   C2  -C1  -C6  -N2   -180.(1)

          N1  -C1  -C6  -C5    177.(1)   N1  -C1  -C2  -C3   -177.(1)

          C2  -C1  -C6  -C5     56.(2)   C6  -C1  -C2  -C3    -57.(2)

          C1  -C2  -C3  -C4     56.(2)   C2  -C3  -C4  -C5    -54.(2)

          C3  -C4  -C5  -C6     54.(2)   C4  -C5  -C6  -C1    -55.(2)

          C4  -C5  -C6  -N2   -179.(1)   N2  -C7  -C8  -C9     66.(2)

          N3  -C9  -C8  -C7    -65.(2)   N3  -C10 -C11 -N4     61.(2)

          N4  -C12 -C13 -C14   -68.(2)   C12 -C13 -C14 -N1     67.(2)

          C15 -N5  -C28 -C27  -178.(1)   C28 -N5  -C15 -C20   176.(1)

          C28 -N5  -C15 -C16   -59.(2)   C20 -N6  -C21 -C22   177.(1)

          C21 -N6  -C20 -C15   175.(1)   C21 -N6  -C20 -C19   -64.(2)

          C25 -N8  -C26 -C27   179.(1)   C26 -N8  -C25 -C24  -171.(1)

          C23 -N7  -C24 -C25  -175.(1)   C24 -N7  -C23 -C22   169.(1)

          N5  -C15 -C20 -N6    -56.(1)   C16 -C15 -C20 -N6   -180.(1)

          N5  -C15 -C20 -C19   179.(1)   N5  -C15 -C16 -C17  -178.(1)

          C16 -C15 -C20 -C19    55.(2)   C20 -C15 -C16 -C17   -58.(2)

          C15 -C16 -C17 -C18    58.(2)   C16 -C17 -C18 -C19   -57.(2)

          C17 -C18 -C19 -C20    57.(2)   C18 -C19 -C20 -C15   -54.(2)

          C18 -C19 -C20 -N6   -178.(1)   N6  -C21 -C22 -C23    66.(2)

          C21 -C22 -C23 -N7    -63.(2)   N7  -C24 -C25 -N8     63.(2)

          N8  -C26 -C27 -C28   -68.(2)   C26 -C27 -C28 -N5     64.(2)

          Torsion Angles(∞) Involving Hydrogen Atoms. (With esd's).

          C1  -N1  -C14 -H14A   64.(2)   C1  -N1  -C14 -H14B  -53.(2)

          H2N1-N1  -C14 -C13   -52.(8)   H1N1-N1  -C14 -C13    59.(9)

          C14 -N1  -C1  -H1     56.(2)   H1N1-N1  -C1  -H1   -170.(9)

          H1N1-N1  -C1  -C6    -52.(9)   H1N1-N1  -C1  -C2     70.(9)

          H2N1-N1  -C1  -H1    -65.(8)   H2N1-N1  -C1  -C6     53.(8)

          H2N1-N1  -C1  -C2    176.(8)   H1N1-N1  -C14 -H14B -180.(9)

          H1N1-N1  -C14 -H14A  -63.(9)   H2N1-N1  -C14 -H14B   70.(8)

          H2N1-N1  -C14 -H14A -173.(8)   C6  -N2  -C7  -H7A    58.(2)

          C6  -N2  -C7  -H7B   -59.(2)   H1N2-N2  -C6  -C1    -75.(6)

          H1N2-N2  -C6  -C5     47.(6)   C7  -N2  -C6  -H6     52.(2)

          H1N2-N2  -C6  -H6    166.(6)   H1N2-N2  -C7  -H7B  -170.(6)

          H1N2-N2  -C7  -H7A   -53.(6)   H1N2-N2  -C7  -C8     68.(6)

          C11 -N4  -C12 -H12A   55.(2)   C11 -N4  -C12 -H12B  -63.(2)

          H1N4-N4  -C11 -C10    30.(7)   C12 -N4  -C11 -H11B   63.(2)

          C12 -N4  -C11 -H11A  -56.(2)   H1N4-N4  -C11 -H11B  -91.(7)

          H1N4-N4  -C11 -H11A  150.(7)   H1N4-N4  -C12 -H12B   88.(8)

          H1N4-N4  -C12 -H12A -153.(7)   H1N4-N4  -C12 -C13   -33.(8)

          C9  -N3  -C10 -H10A  -49.(2)   C9  -N3  -C10 -H10B   69.(2)

          C10 -N3  -C9  -H9B   -61.(2)   C10 -N3  -C9  -H9A    57.(2)

          H1N3-N3  -C9  -H9B   172.(9)   H1N3-N3  -C9  -H9A   -69.(9)

          H1N3-N3  -C9  -C8     51.(9)   H2N3-N3  -C9  -H9B    67.(8)

          H2N3-N3  -C9  -H9A  -174.(8)   H2N3-N3  -C9  -C8    -54.(8)

          H1N3-N3  -C10 -H10B -157.(8)   H1N3-N3  -C10 -H10A   84.(8)

          H1N3-N3  -C10 -C11   -37.(8)   H2N3-N3  -C10 -H10B  -50.(9)

          H2N3-N3  -C10 -H10A -168.(9)   H2N3-N3  -C10 -C11    71.(9)

          N1  -C1  -C6  -H6     60.(2)   N1  -C1  -C2  -H2A   -56.(2)

          N1  -C1  -C2  -H2B    62.(2)   H1  -C1  -C6  -N2     59.(2)

          C2  -C1  -C6  -H6    -61.(2)   H1  -C1  -C6  -C5    -65.(2)

          C6  -C1  -C2  -H2B  -178.(1)   C6  -C1  -C2  -H2A    63.(2)

          H1  -C1  -C2  -H2B   -57.(2)   H1  -C1  -C2  -H2A  -176.(2)

          H1  -C1  -C2  -C3     64.(2)   H1  -C1  -C6  -H6    178.(2)

          C1  -C2  -C3  -H3A   177.(2)   C1  -C2  -C3  -H3B   -66.(2)

          H2A -C2  -C3  -H3B   174.(2)   H2A -C2  -C3  -H3A    56.(2)

          H2A -C2  -C3  -C4    -65.(2)   H2B -C2  -C3  -H3B    55.(2)

          H2B -C2  -C3  -H3A   -62.(2)   H2B -C2  -C3  -C4    176.(2)

          C2  -C3  -C4  -H4A  -175.(2)   C2  -C3  -C4  -H4B    67.(2)

          H3A -C3  -C4  -H4B   -55.(2)   H3A -C3  -C4  -H4A    63.(2)
          H3A -C3  -C4  -C5   -176.(2)   H3B -C3  -C4  -H4B  -172.(2)

          H3B -C3  -C4  -H4A   -54.(2)   H3B -C3  -C4  -C5     67.(2)

          C3  -C4  -C5  -H5A   -67.(2)   C3  -C4  -C5  -H5B   176.(2)

          H4A -C4  -C5  -H5B   -63.(2)   H4A -C4  -C5  -H5A    54.(2)

          H4A -C4  -C5  -C6    175.(2)   H4B -C4  -C5  -H5B    55.(2)

          H4B -C4  -C5  -H5A   172.(2)   H4B -C4  -C5  -C6    -67.(2)

          C4  -C5  -C6  -H6     62.(2)   H5A -C5  -C6  -C1     67.(2)

          H5A -C5  -C6  -N2    -57.(2)   H5B -C5  -C6  -C1   -176.(1)

          H5B -C5  -C6  -N2     60.(2)   H5A -C5  -C6  -H6   -176.(2)

          H5B -C5  -C6  -H6    -59.(2)   N2  -C7  -C8  -H8A   -56.(2)

          N2  -C7  -C8  -H8B  -172.(2)   H7B -C7  -C8  -C9    -56.(2)

          H7A -C7  -C8  -C9   -173.(2)   H7A -C7  -C8  -H8B   -51.(2)

          H7A -C7  -C8  -H8A    65.(2)   H7B -C7  -C8  -H8B    66.(2)

          H7B -C7  -C8  -H8A  -178.(2)   N3  -C9  -C8  -H8A    56.(2)

          N3  -C9  -C8  -H8B   173.(2)   H9A -C9  -C8  -C7     55.(2)

          H9B -C9  -C8  -C7    174.(2)   H9A -C9  -C8  -H8B   -67.(2)

          H9A -C9  -C8  -H8A   177.(2)   H9B -C9  -C8  -H8B    52.(2)

          H9B -C9  -C8  -H8A   -64.(2)   N3  -C10 -C11 -H11A  -59.(2)

          N3  -C10 -C11 -H11B -178.(2)   H10A-C10 -C11 -N4    -59.(2)

          H10B-C10 -C11 -N4   -178.(2)   H10A-C10 -C11 -H11B   61.(2)

          H10A-C10 -C11 -H11A -180.(2)   H10B-C10 -C11 -H11B  -57.(2)

          H10B-C10 -C11 -H11A   62.(2)   N4  -C12 -C13 -H13A   54.(2)

          N4  -C12 -C13 -H13B  170.(2)   H12A-C12 -C13 -H13B  -69.(2)

          H12A-C12 -C13 -H13A  174.(2)   H12A-C12 -C13 -C14    53.(2)

          H12B-C12 -C13 -H13B   50.(2)   H12B-C12 -C13 -H13A  -67.(2)

          H12B-C12 -C13 -C14   171.(2)   C12 -C13 -C14 -H14A -171.(2)

          C12 -C13 -C14 -H14B  -54.(2)   H13A-C13 -C14 -N1    -54.(2)

          H13B-C13 -C14 -N1   -171.(2)   H13A-C13 -C14 -H14B -176.(2)

          H13A-C13 -C14 -H14A   67.(2)   H13B-C13 -C14 -H14B   68.(2)

          H13B-C13 -C14 -H14A  -49.(2)   H2N5-N5  -H1N5-C15  -102.(3)

          C28 -N5  -H1N5-C15   113.(2)   C15 -N5  -C28 -H28A  -57.(2)

          C15 -N5  -C28 -H28B   61.(2)   H2N5-N5  -C28 -C27   -58.(3)

          H1N5-N5  -C28 -C27    89.(3)   C28 -N5  -C15 -H15    60.(2)

          C28 -N5  -C15 -H1N5 -117.(3)   H1N5-N5  -C15 -H15   177.(3)

          H1N5-N5  -C15 -C20   -67.(2)   H1N5-N5  -C15 -C16    58.(2)

          H2N5-N5  -C15 -H15   -66.(3)   H2N5-N5  -C15 -H1N5  117.(4)

          H2N5-N5  -C15 -C20    50.(3)   H2N5-N5  -C15 -C16   175.(3)

          H1N5-N5  -C28 -H28B  -32.(3)   H1N5-N5  -C28 -H28A -150.(3)

          H2N5-N5  -C28 -H28B -179.(3)   H2N5-N5  -C28 -H28A   64.(3)

          C20 -N6  -C21 -H21A   56.(2)   C20 -N6  -C21 -H21B  -62.(2)

          H1N6-N6  -C20 -C15   -62.(7)   H1N6-N6  -C20 -C19    59.(7)

          C21 -N6  -C20 -H20    56.(2)   H1N6-N6  -C20 -H20   179.(7)

          H1N6-N6  -C21 -H21B  164.(6)   H1N6-N6  -C21 -H21A  -78.(6)

          H1N6-N6  -C21 -C22    43.(6)   C25 -N8  -C26 -H26A   58.(2)

          C25 -N8  -C26 -H26B  -61.(2)   H1N8-N8  -C25 -C24    69.(6)

          C26 -N8  -C25 -H25B  -51.(2)   C26 -N8  -C25 -H25A   68.(2)

          H1N8-N8  -C25 -H25B -170.(7)   H1N8-N8  -C25 -H25A  -52.(7)

          H1N8-N8  -C26 -H26B   41.(7)   H1N8-N8  -C26 -H26A  160.(7)

          H1N8-N8  -C26 -C27   -80.(7)   C23 -N7  -C24 -H24A   64.(2)

          C23 -N7  -C24 -H24B  -53.(2)   H2N7-N7  -C23 -C22    47.(7)

          H1N7-N7  -C23 -C22   -62.(9)   C24 -N7  -C23 -H23B  -70.(2)

          C24 -N7  -C23 -H23A   48.(2)   H1N7-N7  -C23 -H23B   59.(9)

          H1N7-N7  -C23 -H23A  177.(9)   H2N7-N7  -C23 -H23B  169.(7)

          H2N7-N7  -C23 -H23A  -74.(8)   H1N7-N7  -C24 -H24B  178.(9)

          H1N7-N7  -C24 -H24A  -64.(9)   H1N7-N7  -C24 -C25    57.(9)

          H2N7-N7  -C24 -H24B   58.(8)   H2N7-N7  -C24 -H24A  176.(8)

          H2N7-N7  -C24 -C25   -63.(8)   C20 -C15 -H1N5-N5    118.(2)

          C16 -C15 -H1N5-N5   -128.(2)   N5  -C15 -C20 -H20    62.(2)

          N5  -C15 -C16 -H16A   61.(2)   N5  -C15 -C16 -H16B  -57.(2)

          H1N5-C15 -C20 -N6    -85.(2)   H15 -C15 -C20 -N6     60.(2)

          H15 -C15 -H1N5-N5     -5.(4)   C16 -C15 -C20 -H20   -61.(2)

          H15 -C15 -C20 -C19   -66.(2)   H1N5-C15 -C20 -C19   150.(1)

          C20 -C15 -C16 -H16B   63.(2)   C20 -C15 -C16 -H16A -178.(1)

          H1N5-C15 -C16 -H16B  -31.(2)   H1N5-C15 -C16 -H16A   88.(2)

          H1N5-C15 -C16 -C17  -152.(1)   H15 -C15 -C16 -H16B -177.(2)

          H15 -C15 -C16 -H16A  -58.(2)   H15 -C15 -C16 -C17    63.(2)
          H1N5-C15 -C20 -H20    33.(2)   H15 -C15 -C20 -H20   178.(2)

          C15 -C16 -C17 -H17A  179.(2)   C15 -C16 -C17 -H17B  -63.(2)

          H16A-C16 -C17 -H17B   58.(2)   H16A-C16 -C17 -H17A  -60.(2)

          H16A-C16 -C17 -C18   179.(2)   H16B-C16 -C17 -H17B  177.(2)

          H16B-C16 -C17 -H17A   59.(2)   H16B-C16 -C17 -C18   -62.(2)

          C16 -C17 -C18 -H18A -178.(2)   C16 -C17 -C18 -H18B   63.(2)

          H17A-C17 -C18 -H18B  -58.(2)   H17A-C17 -C18 -H18A   61.(2)

          H17A-C17 -C18 -C19  -178.(2)   H17B-C17 -C18 -H18B -176.(2)

          H17B-C17 -C18 -H18A  -57.(2)   H17B-C17 -C18 -C19    64.(2)

          C17 -C18 -C19 -H19A  178.(2)   C17 -C18 -C19 -H19B  -64.(2)

          H18A-C18 -C19 -H19B   56.(2)   H18A-C18 -C19 -H19A  -61.(2)

          H18A-C18 -C19 -C20   177.(2)   H18B-C18 -C19 -H19B  175.(2)

          H18B-C18 -C19 -H19A   58.(2)   H18B-C18 -C19 -C20   -64.(2)

          C18 -C19 -C20 -H20    62.(2)   H19A-C19 -C20 -C15  -175.(2)

          H19A-C19 -C20 -N6     61.(2)   H19B-C19 -C20 -C15    67.(2)

          H19B-C19 -C20 -N6    -56.(2)   H19A-C19 -C20 -H20   -59.(2)

          H19B-C19 -C20 -H20  -176.(2)   N6  -C21 -C22 -H22A  -56.(2)

          N6  -C21 -C22 -H22B -172.(2)   H21A-C21 -C22 -H22B  -51.(2)

          H21A-C21 -C22 -H22A   65.(2)   H21A-C21 -C22 -C23  -173.(2)

          H21B-C21 -C22 -H22B   67.(2)   H21B-C21 -C22 -H22A -177.(2)

          H21B-C21 -C22 -C23   -55.(2)   C21 -C22 -C23 -H23A   58.(2)

          C21 -C22 -C23 -H23B  176.(2)   H22A-C22 -C23 -N7     59.(2)

          H22B-C22 -C23 -N7    175.(2)   H22A-C22 -C23 -H23B  -62.(2)

          H22A-C22 -C23 -H23A -180.(2)   H22B-C22 -C23 -H23B   54.(2)

          H22B-C22 -C23 -H23A  -64.(2)   N7  -C24 -C25 -H25A -176.(2)

          N7  -C24 -C25 -H25B  -58.(2)   H24A-C24 -C25 -N8   -176.(2)

          H24B-C24 -C25 -N8    -58.(2)   H24A-C24 -C25 -H25B   63.(2)

          H24A-C24 -C25 -H25A  -55.(2)   H24B-C24 -C25 -H25B -179.(2)

          H24B-C24 -C25 -H25A   62.(2)   N8  -C26 -C27 -H27A   54.(2)

          N8  -C26 -C27 -H27B  170.(2)   H26A-C26 -C27 -H27B  -70.(2)

          H26A-C26 -C27 -H27A  174.(2)   H26A-C26 -C27 -C28    52.(2)

          H26B-C26 -C27 -H27B   49.(3)   H26B-C26 -C27 -H27A  -67.(2)

          H26B-C26 -C27 -C28   171.(2)   C26 -C27 -C28 -H28A  -57.(2)

          C26 -C27 -C28 -H28B -174.(2)   H27A-C27 -C28 -N5    -58.(2)

          H27B-C27 -C28 -N5   -174.(2)   H27A-C27 -C28 -H28B   64.(2)

          H27A-C27 -C28 -H28A -179.(2)   H27B-C27 -C28 -H28B  -52.(2)

          H27B-C27 -C28 -H28A   65.(2)

          Angles Between Least-Squares Planes (∞). (With esd's).

          

Plane  1: N1   N2   N4   N3  

          

Plane  2: N5   N6   N8   N7  

          

Plane-Plane    Angle(e.s.d.)        

            

  1     2             21.1(4 )

Geometrical parameters for hydrogen bonding and other weaker interactions. Distances (Å) and angles (°).

Donor-H      Donor...Acceptor     H...Acceptor    Donor-H......Acceptor

N1   -H2N1     N1  ....N2         H2N1...N2          N1   -H2N1...N2

0.9(1)              2.85(1)              2.5(1)                 107.(8)

N1   -H2N1     N1  ....N4         H2N1...N4          N1   -H2N1...N4

0.9(1)              2.92 (2)            2.3(1)                  133. (7)

N4   -H1N4     N4  ....N1         H1N4...N1          N4   -H1N4...N1

0.9(1)              2.92(2)             2.8(1)                  91.(6)

N4   -H1N4     N4  ....N3         H1N4...N3          N4   -H1N4...N3

0.9(1)               2.90(1)             2.91(7)                80.(6)

N3   -H1N3     N3  ....N2         H1N3...N2          N3   -H1N3...N2

0.88(8)            2.86(2)              2.3(1)                 125.(6)

N3   -H1N3     N3  ....N4         H1N3...N4          N3   -H1N3...N4

0.88(8)             2.90(1)             2.4(1)                  115.(8)

N5   -H1N5     N5  ....O31        H1N5...O31         N5   -H1N5...O31

0.87(2)            3.20(2)               2.86(4)                105.(2)

N5   -H1N5     N5  ....O43        H1N5...O43         N5   -H1N5...O43

0.87(2)             2.87(2)              2.17(3)                136.(2)

N5   -H2N5     N5  ....O31        H2N5...O31         N5   -H2N5...O31

0.87(4)             3.20(2)              2.88(4)                 104.(2)

N5   -H2N5     N5  ....N6         H2N5...N6          N5   -H2N5...N6

0.87(4)             2.85(2)             2.37(4)                115.(3)

N5   -H2N5     N5  ....N8         H2N5...N8          N5   -H2N5...N8

0.87(4)             2.88(1)             2.33(3)                121.(3)

N6   -H1N6     N6  ....N7         H1N6...N7          N6   -H1N6...N7

0.86 (8)            2.92(1)             2.83(8)                87.(6)

N8   -H1N8     N8  ....O31        H1N8...O31        N8   -H1N8...O31

0.8(1)               3.18(2)              2.85(7)               107.(7)

N7   -H2N7     N7  ....O31        H2N7...O31         N7   -H2N7...O31

0.87(9)            3.30(2)               2.8(1)                  126.(9)

N7   -H2N7     N7  ....N6         H2N7...N6          N7   -H2N7...N6

0.87(8)             2.92(1)             2.16(8)                146.(8)

N7   -H2N7     N7  ....N8         H2N7...N8          N7   -H2N7...N8

0.87(9)             2.92(2)             2.7(1)                  97.(8)

N1   -H2N1     N1  ....O12  i     H2N1...O12  i       N1   -H2N1...O12  i 

0.9(1)               3.13(2)              2.8(1)                   104.(6)

N4   -H1N4     N4  ....O11  i     H1N4...O11  i       N4   -H1N4...O11  i 

0.9(1)               3.56(3)              2.7(1)                   158.(8)

N4   -H1N4     N4  ....O12  i     H1N4...O12  i       N4   -H1N4...O12  i 

0.9(1)               3.26(2)              2.5(1)                   150.(8)

N1   -H2N1     N1  ....O22  i     H2N1...O22  i       N1   -H2N1...O22  i 

0.9(1)               3.12 (2)            2.5(1)                    125.(9)

 N2   -H1N2     N2  ....O21  i     H1N2...O21  i       N2   -H1N2...O21  i 

 0.85(9)            3.31(2)              2.5(1)                    150.(8)

N3   -H1N3     N3  ....O22  i     H1N3...O22  i       N3   -H1N3...O22  i 

 0.88(8)            3.07(2)              2.5 (1)                  120.(6)

  N3   -H2N3     N3  ....O22  i     H2N3...O22  i       N3   -H2N3...O22  i 

 0.9(1)               3.07(2)              2.7(1)                    106.(9)

  N1   -H1N1     N1  ....O12  i     H1N1...O12  i       N1   -H1N1...O12  i 

 0.9(1)                3.13(2)              2.5(1)                   128.(9)

  N1   -H1N1     N1  ....O24  ii    H1N1...O24  ii       N1   -H1N1...O24  ii 

 0.9(1)               2.81(2)               2.16(1)                  132.(11)

  N7   -H2N7     N7  ....O42  v    H2N7...O42  v        N7   -H2N7...O42  v 

 0.87 (9)            2.96(2)              2.73(9)                   97.(6)

  N7   -H1N7     N7  ....O33  v    H1N7...O33  v        N7   -H1N7...O33  v 

 0.9(1)                3.05(3)             2.3(1)                     140.(11)

  N7   -H1N7     N7  ....O34  v    H1N7...O34  v        N7   -H1N7...O34  v 

 0.9(1)               3.44(3)              2.78(9)                   135.(10)

  N7   -H1N7     N7  ....O42  v    H1N7...O42  v        N7   -H1N7...O42  v 

 0.9(1)               2.96(2)               2.5(1)                    117.(10)

  N6   -H1N6     N6  ....O41  v    H1N6...O41  v        N6   -H1N6...O41  v 

 0.86(8)             3.56(2)              2.76(7)                   156.(7)

  N6   -H1N6     N6  ....O42  v    H1N6...O42  v        N6   -H1N6...O42  v 

 0.86(8)              3.22(2)             2.75(8)                   116.(7)

  N5   -H2N5     N5  ....O42  v    H2N5...O42  v        N5   -H2N5...O42  v 

 0.87(4)             3.15(2)              2.51(4)                   131. (3)

C2   -H2B      C2  ....O44        H2B ...O44         C2   -H2B ...O44

 0.97(2)          3.29(2)              2.51(2)                138.(1)

  C3   -H3A      C3  ....O41        H3A ...O41         C3   -H3A ...O41

 0.97(2)            3.62(2)              2.92(2)                130.(1)

  C16  -H16B     C16 ....O41        H16B...O41         C16  -H16B...O41

 0.97(2)              3.67(2)               2.75 (2)                158.(1)

  C16  -H16B     C16 ....O43        H16B...O43         C16  -H16B...O43

 0.97(2)              3.55(2)               2.85(2)                130.(2)

  C20  -H20      C20 ....O31        H20 ...O31         C20  -H20 ...O31

 0.98(3)             3.46(2)              2.92(2)               115.(2)

  C21  -H21B     C21 ....O31        H21B...O31         C21  -H21B...O31

 0.97(2)              3.40(2)               2.82(2)                 119.(2)

  C22  -H22B     C22 ....O13        H22B...O13         C22  -H22B...O13

 0.97(2)              3.41(2)               2.77(2)                 124.(2)

  C23  -H23A     C23 ....O32        H23A...O32         C23  -H23A...O32

 0.97(3)              3.64(3)               2.74(3)                 156.(2)

C23  -H23B     C23 ....O13        H23B...O13         C23  -H23B...O13

 0.97(2)             3.58(2)              2.94(2)                 125.(1)

  C24  -H24B     C24 ....O31        H24B...O31         C24  -H24B...O31

 0.97(2)              3.44(2)               2.87(2)                 118.(2)

  C24  -H24B     C24 ....O32        H24B...O32         C24  -H24B...O32

 0.97(2)              3.68(2)               2.79(2)                 154.(2)

  C27  -H27A     C27 ....O43        H27A...O43         C27  -H27A...O43

 0.97(3)              3.50(2)               2.81(2)                 129.(2)

  C7   -H7B      C7  ....O12  i     H7B ...O12  i       C7   -H7B ...O12  i 

 0.97(2)             3.31(2)             2.73(2)                119.(1)

  C9   -H9A      C9  ....O13  i     H9A ...O13  i       C9   -H9A ...O13  i 

 0.97(3)            3.57(2)              2.69(2)                 150.(2)

  C10  -H10A     C10 ....O13  i     H10A...O13  i       C10  -H10A...O13  i 

 0.97(3)              3.53(3)               2.64(3)                  152.(2)

  C11  -H11A     C11 ....O22  i     H11A...O22  i       C11  -H11A...O22  i 

 0.97(3)              3.16(2)               2.62(2)                  115.(2)

 C12  -H12A      C12 ....O22  i     H12A...O22  i       C12  -H12A...O22  i 

 0.97(3)              3.25(2)               2.73(2)                  114.(2)

  C1   -H1       C1  ....O23  i     H1  ...O23  i       C1   -H1  ...O23  i 

 0.98(2)           3.57(3)             2.65(3)               156. (2)

  C13  -H13A     C13 ....O24  ii    H13A...O24  ii       C13  -H13A...O24  ii 

 0.97(3)              3.32(2)               2.66(2)                  126.(2)

  C16  -H16A     C16 ....O23  ii    H16A...O23  ii       C16  -H16A...O23  ii 

 0.97(2)              3.32(2)               2.46(2)                  148.(1)

  C9   -H9B      C9  ....O34  iii    H9B ...O34  iii      C9   -H9B ...O34  iii 

 0.97(2)            3.20(2)              2.71(3)                 112.(1)

  C5   -H5B      C5  ....O24  iii    H5B ...O24  iii      C5   -H5B ...O24  iii 

 0.97(2)            3.44 (2)             2.64(1)                 141.(1)

  C13  -H13B     C13 ....O21  iv    H13B...O21  iv       C13  -H13B...O21  iv 

 0.97(2)              3.308(.019)        2.51(2)                  139.(1)

  C22  -H22A     C22 ....O33  v    H22A...O33  v        C22  -H22A...O33  v 

 0.97(3)              3.43(2)               2.74(2)                   128.(2)

  C25  -H25B     C25 ....O42  v    H25B...O42  v        C25  -H25B...O42  v 

 0.97(3)              3.18(2)              2.69(2)                   111.(2)

  C26  -H26A     C26 ....O42  v    H26A...O42  v        C26  -H26A...O42  v 

 0.97(3)              3.24(3)               2.71(3)                   115. (2)

  C28  -H28A     C28 ....O44  v    H28A...O44  v        C28  -H28A...O44  v 

 0.97(3)              3.62(2)               2.75(2)                   149. (2)

  C19  -H19A     C19 ....O43  vi   H19A...O43  vi       C19  -H19A...O43  vi 

 0.97(3)               3.40(2)             2.59(2)                   141. (2)

  C27  -H27B     C27 ....O41  vii   H27B...O41  vii      C27  -H27B...O41  vii 

 0.97(2)              3.28(2)               2.51 (2)                  137.(2)

  C26  -H26B     C26 ....O33  vii   H26B...O33  vii      C26  -H26B...O33  vii 

 0.97(2)              3.71(2)               2.78(2)                  162.(2)

Symmetry Code:



(i) x-1,+y,+z-1



(ii) x,+y,+z-1



(iii) x-1,+y-1,+z-1



(iv) x,+y+1,+z-1



(v) x+1,+y,+z



(vi) x,+y-1,+z



(vii) x+1,+y+1,+z

Ring puckering coordinates

 following Cremer D. & Pople J.A., JACS (1975).97,1354

 Ring  1

 Atom            Internal cartesian coordinates

            X                       Y                       Z

 C1     0.0000(0.0000)  1.4338(0.0121)  0.2448(0.0107)

 C2     1.2541(0.0135)  0.7180(0.0168) -0.2365(0.0108)

 C3     1.2327(0.0134) -0.7331(0.0157)  0.2215(0.0109)

 C4     0.0130(0.0166) -1.4553(0.0122) -0.2147(0.0113)

 C5    -1.2313(0.0119) -0.7237(0.0164)  0.2229(0.0115)

 C6    -1.2685(0.0150)  0.7603(0.0164) -0.2380(0.0115)

 q2  =  0.0261(0.0152)

 q3  =  0.5628(0.0161)

 phi2  =   -3.16( 34.77)

 Total puckering amplitude:  QT =  0.5634(0.0161)

 Spherical polar angles: (2  =    2.65(  1.55)

 Asymmetry parameters

 Following Nardelli M., Acta Cryst.(1983).C39,1141

 C1  C2  C3  C4  C5  C6                                                          

 DS(C1  )=0.0022(0.0078)        DS(C1  -C6  )=0.3141(0.0063)

 D2(C1  )=0.2482(0.0053)        D2(C1  -C6  )=0.0079(0.0063)

 DS(C2  )=0.0144(0.0077)        DS(C2  -C1  )=0.3141(0.0063)

 D2(C2  )=0.2479(0.0052)        D2(C2  -C1  )=0.0071(0.0064)

 DS(C3  )=0.0148(0.0078)        DS(C3  -C2  )=0.3138(0.0064)

 D2(C3  )=0.2485(0.0052)        D2(C3  -C2  )=0.0141(0.0063)

 Ring  2

 Atom            Internal cartesian coordinates

            X                        Y                       Z

 C15    0.0000(0.0001)  1.4205(0.0115)  0.2298(0.0118)

 C16    1.2359(0.0143)  0.7464(0.0167) -0.2384(0.0107)

 C17    1.2567(0.0124) -0.6898(0.0161)  0.2444(0.0115)

 C18    0.0516(0.0179) -1.4580(0.0142) -0.2419(0.0123)

 C19   -1.2299(0.0131) -0.7393(0.0160)  0.2334(0.0114)

 C20   -1.3143(0.0154)  0.7202(0.0174) -0.2273(0.0116)

 q2  =  0.0152(0.0164)

 q3  =  0.5778(0.0173)

 phi2  =  133.46( 57.52)

 Total puckering amplitude:  QT =  0.5780(0.0173)

 Spherical polar angles: (2  =    1.51(  1.62)

 Asymmetry parameters

 Following Nardelli M., Acta Cryst.(1983).C39,1141

 C15 C16 C17 C18 C19 C20                                                         

 DS(C15 )=0.0106(0.0078)        DS(C15 -C20 )=0.3217(0.0066)

 D2(C15 )=0.2540(0.0054)        D2(C15 -C20 )=0.0063(0.0066)

 DS(C16 )=0.0113(0.0082)        DS(C16 -C15 )=0.3216(0.0066)

 D2(C16 )=0.2540(0.0055)        D2(C16 -C15 )=0.0108(0.0065)

 DS(C17 )=0.0008(0.0081)        DS(C17 -C16 )=0.3217(0.0066)

 D2(C17 )=0.2549(0.0055)        D2(C17 -C16 )=0.0072(0.0065)
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