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A: HPLC Analysis of Products 
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Figure S-1. Racemic and optically enriched HPLC chromatogram of compound 7aa-major. 
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Figure S-2. Racemic and optically enriched HPLC chromatogram of compound 7aa-minor. 
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Figure S-3. Racemic and optically enriched HPLC chromatogram of compound 7ba-major. 
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Figure S-4. Racemic and optically enriched HPLC chromatogram of compound 7ba-minor. 
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Figure S-5. Racemic and optically enriched HPLC chromatogram of compound 7ca-major. 
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Figure S-6. Racemic and optically enriched HPLC chromatogram of compound 7ca-minor. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Supplementary Material (ESI) for Organic & Biomolecular Chemistry 
This journal is (c) The Royal Society of Chemistry 2011 

             
S10 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S-7. Racemic and optically enriched HPLC chromatogram of compound 7da-major. 
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Figure S-8. Racemic and optically enriched HPLC chromatogram of compound 7da-minor. 
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Figure S-9. Racemic and optically enriched HPLC chromatogram of compound 7ea-major. 
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Figure S-10. Racemic and optically enriched HPLC chromatogram of compound 7ea-minor. 
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Figure S-11. Racemic and optically enriched HPLC chromatogram of compound 7ab-major. 
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Figure S-12. Racemic and optically enriched HPLC chromatogram of compound 7ab-minor. 
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Figure S-13. Racemic and optically enriched HPLC chromatogram of compound 7ac-major. 
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Figure S-14. Racemic and optically enriched HPLC chromatogram of compound 7ac-minor. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Supplementary Material (ESI) for Organic & Biomolecular Chemistry 
This journal is (c) The Royal Society of Chemistry 2011 

             
S18 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S-15. Racemic and optically enriched HPLC chromatogram of compound 7ad-major. 
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Figure S-16. Racemic and optically enriched HPLC chromatogram of compound 7ad-minor. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Supplementary Material (ESI) for Organic & Biomolecular Chemistry 
This journal is (c) The Royal Society of Chemistry 2011 

             
S20 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure S-17. Racemic and optically enriched HPLC chromatogram of compound 7ae-major. 
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Figure S-18. Racemic and optically enriched HPLC chromatogram of compound 7ae-minor. 
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Figure S-19. Racemic and optically enriched HPLC chromatogram of compound 7af-major. 
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Figure S-20. Racemic and optically enriched HPLC chromatogram of compound 7af-minor. 
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Figure S-21. Racemic and optically enriched HPLC chromatogram of compound 7ag-major. 
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Figure S-22. Racemic and optically enriched HPLC chromatogram of compound 7ag-minor. 
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Figure S-23. Racemic and optically enriched HPLC chromatogram of compound 7ah-major. 
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Figure S-24. Racemic and optically enriched HPLC chromatogram of compound 7ah-minor. 
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Figure S-25. Racemic and optically enriched HPLC chromatogram of compound 7ai-major. 
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Figure S-26. Racemic and optically enriched HPLC chromatogram of compound 7aj-major. 
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Figure S-27. Racemic and optically enriched HPLC chromatogram of compound 7aj-minor. 
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Figure S-28. Racemic and optically enriched HPLC chromatogram of compound 7ak-minor. 
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Figure S-29. Racemic and optically enriched HPLC chromatogram of compound 7al-major. 
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Figure S-30. Racemic and optically enriched HPLC chromatogram of compound 7al-minor. 
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Figure S-31. Racemic and optically enriched HPLC chromatogram of compound 7am-major. 
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Figure S-32. Racemic and optically enriched HPLC chromatogram of compound 7an-major. 

 

B: NMR Analysis of Products 
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C: X-ray Crystal Data 

 

Table 1.  Crystal data and structure refinement for 7ai.  
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      Identification code               7ai  

   

      Empirical formula                 C33 H36 Cl3 N3 Ni O5  

   

      Formula weight                    719.71  

   

      Temperature                       273(2) K  

   

      Wavelength                        0.71073 A  

   

      Crystal system, space group       Monoclinic,  P2(1)  

   

      Unit cell dimensions              a = 8.565(4) A   alpha = 90 deg.  

                                        b = 12.029(6) A    beta = 91.239(10) deg.  

                                        c = 16.760(8) A   gamma = 90 deg.  

   

      Volume                            1726.3(15) A^3  

   

      Z, Calculated density             2,  1.385 Mg/m^3  

   

      Absorption coefficient            0.837 mm^-1  
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      F(000)                            748  

   

      Crystal size                      0.15 x 0.10 x 0.05 mm  

   

      Theta range for data collection   1.22 to 26.00 deg.  

   

      Limiting indices                  -10<=h<=10, -14<=k<=14, -20<=l<=15  

   

      Reflections collected / unique    9261 / 6621 [R(int) = 0.0409]  

   

      Completeness to theta = 26.00     99.7 %  

   

      Absorption correction             Empirical  

   

      Max. and min. transmission        0.9593 and 0.8847  

   

      Refinement method                 Full-matrix least-squares on F^2  

   

      Data / restraints / parameters    6621 / 10 / 410  
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      Goodness-of-fit on F^2            1.016  

   

      Final R indices [I>2sigma(I)]     R1 = 0.0793, wR2 = 0.2011  

   

      R indices (all data)              R1 = 0.1231, wR2 = 0.2399  

   

      Absolute structure parameter      0.06(3)  

   

      Largest diff. peak and hole       0.823 and -0.555 e.A^-3  
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         Table 2.  Atomic coordinates ( x 10^4) and equivalent isotropic  

         displacement parameters (A^2 x 10^3) for 7ai.  

         U(eq) is defined as one third of the trace of the orthogonalized  

         Uij tensor.  

   

         ________________________________________________________________  

   

                         x             y             z           U(eq)  

         ________________________________________________________________  

   

          Ni           3629(1)       8497(1)       7523(1)       44(1)  

          N(1)         4920(8)       7149(6)       7465(4)       51(2)  

          N(2)         5279(8)       9211(6)       7041(4)       47(2)  

          N(3)         2469(7)       9781(5)       7636(4)       41(2)  

          O(1)         8004(7)       9120(6)       7077(5)       73(2)  

          O(2)         1950(7)       7758(5)       7977(4)       55(2)  

          O(3)         -108(7)       8062(5)       8735(4)       63(2)  

          O(4)          316(12)     10768(8)      11094(5)      102(3)  

          O(5)         4950(6)      10998(5)       8658(4)       57(2)  

          C(1)         4525(13)      6298(8)       8087(6)       67(3)  
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          C(2)         5439(14)      5197(8)       7981(7)       80(3)  

          C(3)         5100(15)      4708(8)       7151(8)       89(4)  

          C(4)         5536(16)      5565(10)      6514(8)       94(4)  

          C(5)         4659(13)      6665(8)       6649(6)       60(3)  

          C(6)         6525(10)      7593(8)       7572(6)       58(2)  

          C(7)         6690(10)      8731(7)       7197(6)       53(2)  

          C(8)         5132(10)     10187(8)       6598(5)       46(2)  

          C(9)         6237(11)     10479(9)       6016(6)       63(2)  

          C(10)        6067(13)     11420(9)       5557(6)       72(3)  

          C(11)        4873(13)     12149(9)       5664(6)       72(3)  

          C(12)        3734(12)     11905(8)       6225(5)       60(2)  

          C(13)        3836(10)     10918(7)       6701(5)       50(2)  

          C(14)        2605(8)      10725(6)       7265(5)       39(2)  

          C(15)        1511(10)     11678(7)       7429(5)       50(2)  

          C(16)        1982(11)     12581(7)       7916(6)       58(2)  

          C(17)         994(12)     13464(11)      8047(6)       75(2)  

          C(18)        -477(11)     13475(12)      7644(7)       82(3)  

          C(19)        -920(12)     12621(9)       7165(7)       71(3)  

          C(20)          36(10)     11693(8)       7052(6)       58(2)  

          C(21)        1326(8)       9662(6)       8295(5)       40(2)  

          C(22)         988(8)       8426(9)       8344(5)       49(2)  
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          C(23)        2066(8)      10107(6)       9091(4)       40(2)  

          C(24)         879(10)     10127(8)       9765(5)       56(2)  

          C(25)        1433(15)     10766(13)     10449(8)      102(4)  

          C(26)        3610(9)       9562(7)       9313(5)       46(2)  

          C(27)        3697(11)      8599(9)       9747(5)       61(2)  

          C(28)        5141(13)      8085(8)       9995(6)       67(3)  

          C(29)        6467(12)      8599(12)      9783(5)       74(3)  

          C(30)        6446(11)      9561(9)       9341(6)       69(3)  

          C(31)        5045(9)      10037(7)       9105(5)       50(2)  

          C(32)        6415(13)     11473(10)      8366(8)       83(3)  

          Cl(1)         438(17)      6207(13)      6329(9)      193(5)  

          Cl(2)        -200(500)     6030(60)      4860(70)     210(20)  

          Cl(3)        1620(12)      8419(12)      5745(6)      174(3)  

          C(33)         290(40)      7260(30)      5590(30)     200(20)  

         ________________________________________________________________  
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           Table 3.  Bond lengths [A] and angles [deg] for 7ai.  

           _____________________________________________________________  

   

            Ni-N(3)                       1.848(6)  

            Ni-N(2)                       1.855(7)  

            Ni-O(2)                       1.866(6)  

            Ni-N(1)                       1.967(7)  

            N(1)-C(6)                     1.482(11)  

            N(1)-C(1)                     1.503(12)  

            N(1)-C(5)                     1.499(12)  

            N(2)-C(7)                     1.360(10)  

            N(2)-C(8)                     1.393(12)  

            N(3)-C(14)                    1.301(10)  

            N(3)-C(21)                    1.499(10)  

            O(1)-C(7)                     1.239(10)  

            O(2)-C(22)                    1.313(11)  

            O(3)-C(22)                    1.236(9)  

            O(4)-C(25)                    1.459(12)  

            O(4)-H(4)                     0.8396  

            O(5)-C(31)                    1.379(11)  
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            O(5)-C(32)                    1.472(11)  

            C(1)-C(2)                     1.551(13)  

            C(1)-H(1A)                    0.9700  

            C(1)-H(1B)                    0.9700  

            C(2)-C(3)                     1.532(17)  

            C(2)-H(2A)                    0.9700  

            C(2)-H(2B)                    0.9700  

            C(3)-C(4)                     1.537(17)  

            C(3)-H(3A)                    0.9700  

            C(3)-H(3B)                    0.9700  

            C(4)-C(5)                     1.541(14)  

            C(4)-H(4A)                    0.9700  

            C(4)-H(4B)                    0.9700  

            C(5)-H(5A)                    0.9700  

            C(5)-H(5B)                    0.9700  

            C(6)-C(7)                     1.514(13)  

            C(6)-H(6A)                    0.9700  

            C(6)-H(6B)                    0.9700  

            C(8)-C(9)                     1.418(12)  

            C(8)-C(13)                    1.430(12)  

            C(9)-C(10)                    1.374(15)  
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            C(9)-H(9)                     0.9300  

            C(10)-C(11)                   1.362(14)  

            C(10)-H(10)                   0.9300  

            C(11)-C(12)                   1.401(13)  

            C(11)-H(11)                   0.9300  

            C(12)-C(13)                   1.432(12)  

            C(12)-H(12)                   0.9300  

            C(13)-C(14)                   1.450(11)  

            C(14)-C(15)                   1.510(11)  

            C(15)-C(20)                   1.400(12)  

            C(15)-C(16)                   1.412(12)  

            C(16)-C(17)                   1.379(13)  

            C(16)-H(16)                   0.9300  

            C(17)-C(18)                   1.417(14)  

            C(17)-H(17)                   0.9300  

            C(18)-C(19)                   1.352(17)  

            C(18)-H(18)                   0.9300  

            C(19)-C(20)                   1.400(13)  

            C(19)-H(19)                   0.9300  

            C(20)-H(20)                   0.9300  

            C(21)-C(22)                   1.518(13)  



Supplementary Material (ESI) for Organic & Biomolecular Chemistry 
This journal is (c) The Royal Society of Chemistry 2011 

             
S80 

            C(21)-C(23)                   1.560(11)  

            C(21)-H(21)                   0.9800  

            C(23)-C(26)                   1.515(10)  

            C(23)-C(24)                   1.536(10)  

            C(23)-H(23)                   0.9800  

            C(24)-C(25)                   1.452(15)  

            C(24)-H(24A)                  0.9700  

            C(24)-H(24B)                  0.9700  

            C(25)-H(25A)                  0.9700  

            C(25)-H(25B)                  0.9700  

            C(26)-C(27)                   1.371(13)  

            C(26)-C(31)                   1.406(11)  

            C(27)-C(28)                   1.436(13)  

            C(27)-H(27)                   0.9300  

            C(28)-C(29)                   1.347(15)  

            C(28)-H(28)                   0.9300  

            C(29)-C(30)                   1.374(17)  

            C(29)-H(29)                   0.9300  

            C(30)-C(31)                   1.380(12)  

            C(30)-H(30)                   0.9300  

            C(32)-H(32A)                  0.9600  
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            C(32)-H(32B)                  0.9600  

            C(32)-H(32C)                  0.9600  

            Cl(1)-C(33)                   1.78(2)  

            Cl(2)-C(33)                   1.96(3)  

            Cl(3)-C(33)                   1.82(2)  

            C(33)-H(33)                   1.0(5)  

   

            N(3)-Ni-N(2)                 94.2(3)  

            N(3)-Ni-O(2)                 86.3(3)  

            N(2)-Ni-O(2)                178.1(3)  

            N(3)-Ni-N(1)                176.6(3)  

            N(2)-Ni-N(1)                 85.7(3)  

            O(2)-Ni-N(1)                 93.8(3)  

            C(6)-N(1)-C(1)              112.6(8)  

            C(6)-N(1)-C(5)              111.7(7)  

            C(1)-N(1)-C(5)              109.7(7)  

            C(6)-N(1)-Ni                102.6(5)  

            C(1)-N(1)-Ni                113.0(5)  

            C(5)-N(1)-Ni                107.0(5)  

            C(7)-N(2)-C(8)              122.0(7)  

            C(7)-N(2)-Ni                113.7(6)  
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            C(8)-N(2)-Ni                124.2(6)  

            C(14)-N(3)-C(21)            120.1(6)  

            C(14)-N(3)-Ni               128.9(5)  

            C(21)-N(3)-Ni               110.9(5)  

            C(22)-O(2)-Ni               113.4(5)  

            C(25)-O(4)-H(4)             110.5  

            C(31)-O(5)-C(32)            117.7(7)  

            N(1)-C(1)-C(2)              112.4(8)  

            N(1)-C(1)-H(1A)             109.2  

            C(2)-C(1)-H(1A)             109.1  

            N(1)-C(1)-H(1B)             109.0  

            C(2)-C(1)-H(1B)             109.2  

            H(1A)-C(1)-H(1B)            107.9  

            C(3)-C(2)-C(1)              110.2(9)  

            C(3)-C(2)-H(2A)             109.7  

            C(1)-C(2)-H(2A)             109.6  

            C(3)-C(2)-H(2B)             109.5  

            C(1)-C(2)-H(2B)             109.5  

            H(2A)-C(2)-H(2B)            108.1  

            C(4)-C(3)-C(2)              109.2(9)  

            C(4)-C(3)-H(3A)             109.8  
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            C(2)-C(3)-H(3A)             109.8  

            C(4)-C(3)-H(3B)             109.8  

            C(2)-C(3)-H(3B)             109.9  

            H(3A)-C(3)-H(3B)            108.3  

            C(3)-C(4)-C(5)              110.3(10)  

            C(3)-C(4)-H(4A)             109.7  

            C(5)-C(4)-H(4A)             109.5  

            C(3)-C(4)-H(4B)             109.5  

            C(5)-C(4)-H(4B)             109.6  

            H(4A)-C(4)-H(4B)            108.1  

            N(1)-C(5)-C(4)              113.8(8)  

            N(1)-C(5)-H(5A)             108.8  

            C(4)-C(5)-H(5A)             108.8  

            N(1)-C(5)-H(5B)             108.8  

            C(4)-C(5)-H(5B)             108.8  

            H(5A)-C(5)-H(5B)            107.7  

            N(1)-C(6)-C(7)              111.8(7)  

            N(1)-C(6)-H(6A)             109.4  

            C(7)-C(6)-H(6A)             109.4  

            N(1)-C(6)-H(6B)             109.2  

            C(7)-C(6)-H(6B)             109.0  
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            H(6A)-C(6)-H(6B)            107.9  

            O(1)-C(7)-N(2)              127.9(8)  

            O(1)-C(7)-C(6)              120.2(8)  

            N(2)-C(7)-C(6)              111.9(7)  

            N(2)-C(8)-C(9)              121.4(8)  

            N(2)-C(8)-C(13)             121.0(7)  

            C(9)-C(8)-C(13)             117.5(8)  

            C(10)-C(9)-C(8)             121.6(9)  

            C(10)-C(9)-H(9)             119.3  

            C(8)-C(9)-H(9)              119.1  

            C(11)-C(10)-C(9)            121.9(9)  

            C(11)-C(10)-H(10)           119.1  

            C(9)-C(10)-H(10)            119.0  

            C(10)-C(11)-C(12)           119.3(10)  

            C(10)-C(11)-H(11)           120.3  

            C(12)-C(11)-H(11)           120.5  

            C(11)-C(12)-C(13)           120.8(9)  

            C(11)-C(12)-H(12)           119.6  

            C(13)-C(12)-H(12)           119.6  

            C(8)-C(13)-C(12)            118.8(8)  

            C(8)-C(13)-C(14)            123.9(7)  
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            C(12)-C(13)-C(14)           117.4(8)  

            N(3)-C(14)-C(13)            121.7(7)  

            N(3)-C(14)-C(15)            120.9(7)  

            C(13)-C(14)-C(15)           117.4(7)  

            C(20)-C(15)-C(16)           119.7(8)  

            C(20)-C(15)-C(14)           119.0(8)  

            C(16)-C(15)-C(14)           121.2(8)  

            C(17)-C(16)-C(15)           121.0(9)  

            C(17)-C(16)-H(16)           119.5  

            C(15)-C(16)-H(16)           119.5  

            C(16)-C(17)-C(18)           118.3(11)  

            C(16)-C(17)-H(17)           120.8  

            C(18)-C(17)-H(17)           120.9  

            C(19)-C(18)-C(17)           120.7(11)  

            C(19)-C(18)-H(18)           119.6  

            C(17)-C(18)-H(18)           119.7  

            C(18)-C(19)-C(20)           121.9(10)  

            C(18)-C(19)-H(19)           119.1  

            C(20)-C(19)-H(19)           119.0  

            C(19)-C(20)-C(15)           118.3(9)  

            C(19)-C(20)-H(20)           120.8  
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            C(15)-C(20)-H(20)           120.9  

            N(3)-C(21)-C(22)            105.2(6)  

            N(3)-C(21)-C(23)            109.8(6)  

            C(22)-C(21)-C(23)           111.4(6)  

            N(3)-C(21)-H(21)            110.1  

            C(22)-C(21)-H(21)           110.1  

            C(23)-C(21)-H(21)           110.2  

            O(3)-C(22)-O(2)             121.5(9)  

            O(3)-C(22)-C(21)            121.6(8)  

            O(2)-C(22)-C(21)            116.8(7)  

            C(26)-C(23)-C(24)           114.5(7)  

            C(26)-C(23)-C(21)           113.4(6)  

            C(24)-C(23)-C(21)           111.8(6)  

            C(26)-C(23)-H(23)           105.3  

            C(24)-C(23)-H(23)           105.4  

            C(21)-C(23)-H(23)           105.4  

            C(25)-C(24)-C(23)           112.3(8)  

            C(25)-C(24)-H(24A)          109.0  

            C(23)-C(24)-H(24A)          109.1  

            C(25)-C(24)-H(24B)          109.2  

            C(23)-C(24)-H(24B)          109.2  
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            H(24A)-C(24)-H(24B)         107.9  

            C(24)-C(25)-O(4)            112.2(10)  

            C(24)-C(25)-H(25A)          109.2  

            O(4)-C(25)-H(25A)           109.5  

            C(24)-C(25)-H(25B)          109.0  

            O(4)-C(25)-H(25B)           109.1  

            H(25A)-C(25)-H(25B)         107.8  

            C(27)-C(26)-C(31)           115.9(8)  

            C(27)-C(26)-C(23)           122.2(8)  

            C(31)-C(26)-C(23)           121.8(7)  

            C(26)-C(27)-C(28)           123.6(9)  

            C(26)-C(27)-H(27)           118.3  

            C(28)-C(27)-H(27)           118.0  

            C(29)-C(28)-C(27)           116.9(10)  

            C(29)-C(28)-H(28)           121.6  

            C(27)-C(28)-H(28)           121.5  

            C(28)-C(29)-C(30)           121.8(10)  

            C(28)-C(29)-H(29)           119.0  

            C(30)-C(29)-H(29)           119.1  

            C(29)-C(30)-C(31)           120.3(10)  

            C(29)-C(30)-H(30)           119.9  



Supplementary Material (ESI) for Organic & Biomolecular Chemistry 
This journal is (c) The Royal Society of Chemistry 2011 

             
S88 

            C(31)-C(30)-H(30)           119.8  

            C(30)-C(31)-O(5)            123.0(8)  

            C(30)-C(31)-C(26)           121.4(9)  

            O(5)-C(31)-C(26)            115.7(7)  

            O(5)-C(32)-H(32A)           109.2  

            O(5)-C(32)-H(32B)           109.6  

            H(32A)-C(32)-H(32B)         109.5  

            O(5)-C(32)-H(32C)           109.6  

            H(32A)-C(32)-H(32C)         109.5  

            H(32B)-C(32)-H(32C)         109.5  

            Cl(1)-C(33)-Cl(3)           114.0(18)  

            Cl(1)-C(33)-Cl(2)            84.6(19)  

            Cl(3)-C(33)-Cl(2)           143(10)  

            Cl(1)-C(33)-H(33)           103(8)  

            Cl(3)-C(33)-H(33)           102(7)  

            Cl(2)-C(33)-H(33)           104(10)  

           _____________________________________________________________  

   

           Symmetry transformations used to generate equivalent atoms:  
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    Table 4.  Anisotropic displacement parameters (A^2 x 10^3) for 7ai.  

    The anisotropic displacement factor exponent takes the form:  

    -2 pi^2 [ h^2 a*^2 U11 + ... + 2 h k a* b* U12 ]  

   

    _______________________________________________________________________  

   

              U11        U22        U33        U23        U13        U12  

    _______________________________________________________________________  

   

    Ni       39(1)      37(1)      55(1)      -1(1)       9(1)       4(1)  

    N(1)     50(4)      46(4)      58(4)      -9(3)       5(3)       6(3)  

    N(2)     34(3)      47(4)      62(4)      -5(3)      11(3)       4(3)  

    N(3)     31(3)      40(4)      52(4)       0(3)       4(3)       0(3)  

    O(1)     38(3)      71(4)     109(5)      -4(4)       9(3)       3(3)  

    O(2)     43(3)      35(3)      87(5)      -5(3)      10(3)      -2(3)  

    O(3)     52(4)      53(4)      84(4)       6(3)      13(3)     -12(3)  

    O(4)    148(8)      68(5)      93(6)       0(5)      66(5)      -3(6)  

    O(5)     39(3)      55(4)      79(4)       0(3)      14(3)      -7(3)  

    C(1)     80(7)      46(5)      74(7)      12(5)      12(5)      14(5)  

    C(2)     78(8)      50(6)     111(9)       6(6)      14(7)      25(6)  
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    C(3)     89(8)      37(5)     142(11)     -7(6)      19(7)      21(5)  

    C(4)    105(9)      81(8)      94(8)     -38(7)     -15(7)      42(7)  

    C(5)     74(7)      49(6)      56(6)       0(5)      -5(5)      16(5)  

    C(6)     47(5)      49(5)      79(7)      -7(5)       4(5)       6(4)  

    C(7)     40(4)      50(7)      70(5)      -5(4)       5(4)       5(4)  

    C(8)     40(5)      55(5)      43(5)      -4(4)       7(4)      -2(4)  

    C(9)     47(5)      70(6)      71(6)      -2(5)      23(5)      -5(4)  

    C(10)    78(7)      82(7)      58(6)      -2(5)      24(5)     -15(6)  

    C(11)    82(7)      74(7)      61(6)      16(5)      15(5)      -8(6)  

    C(12)    73(6)      58(5)      49(5)       9(4)      11(4)       3(5)  

    C(13)    55(5)      41(5)      53(5)       4(4)       7(4)      -2(4)  

    C(14)    27(4)      42(4)      50(4)       2(4)       0(3)      -3(3)  

    C(15)    57(5)      39(4)      55(5)       6(4)       3(4)       9(4)  

    C(16)    56(5)      45(5)      73(6)      -1(4)       6(4)       3(4)  

    C(17)    81(7)      44(4)     100(7)      -9(7)      16(5)       9(7)  

    C(18)    64(6)      62(6)     122(8)       8(9)      36(6)      25(7)  

    C(19)    50(5)      68(6)      96(8)      13(6)       3(5)      15(5)  

    C(20)    51(5)      55(5)      67(6)       1(4)      -2(4)       5(4)  

    C(21)    27(4)      40(4)      53(5)       2(3)       9(3)       5(3)  

    C(22)    39(4)      47(4)      62(4)      10(6)       2(3)      -6(5)  

    C(23)    36(4)      33(4)      52(4)       1(3)      11(3)       4(3)  
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    C(24)    53(5)      55(5)      61(5)      -5(4)      22(4)       4(4)  

    C(25)    91(9)     125(11)     92(9)     -34(8)      41(7)      -6(8)  

    C(26)    43(4)      50(5)      46(4)      -7(4)       1(3)       6(4)  

    C(27)    70(5)      52(5)      61(5)       1(5)       8(4)      18(6)  

    C(28)    78(7)      58(6)      65(6)       6(4)       0(5)      22(5)  

    C(29)    65(6)      86(8)      70(6)      -5(7)     -12(5)      25(7)  

    C(30)    42(5)      80(7)      85(7)     -15(6)      -3(5)       8(5)  

    C(31)    38(4)      51(5)      61(5)     -11(4)       1(4)      -2(4)  

    C(32)    56(6)      77(7)     116(9)      -8(7)      34(6)     -17(5)  

    _______________________________________________________________________  
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         Table 5.  Hydrogen coordinates ( x 10^4) and isotropic  

         displacement parameters (A^2 x 10^3) for 7ai.  

   

         ________________________________________________________________  

   

                         x             y             z           U(eq)  

         ________________________________________________________________  

   

          H(4)         -489         11080         10943         153  

          H(1A)        3414          6144          8055          80  

          H(1B)        4762          6600          8612          80  

          H(2A)        6550          5336          8046          96  

          H(2B)        5135          4669          8386          96  

          H(3A)        5704          4034          7081         107  

          H(3B)        4001          4521          7096         107  

          H(4A)        5270          5277          5988         112  

          H(4B)        6653          5699          6539         112  

          H(5A)        4988          7203          6256          72  

          H(5B)        3549          6538          6564          72  

          H(6A)        7258          7085          7332          70  
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          H(6B)        6782          7642          8137          70  

          H(9)         7099         10023          5943          75  

          H(10)        6788         11563          5163          87  

          H(11)        4814         12802          5367          87  

          H(12)        2900         12390          6289          72  

          H(16)        2975         12580          8152          69  

          H(17)        1285         14037          8391          90  

          H(18)       -1146         14076          7709          98  

          H(19)       -1888         12651          6903          86  

          H(20)        -300         11101          6735          69  

          H(21)         365         10072          8163          48  

          H(23)        2316         10889          8989          48  

          H(24A)        -93         10446          9564          67  

          H(24B)        668          9371          9932          67  

          H(25A)       1626         11526         10284         122  

          H(25B)       2414         10456         10644         122  

          H(27)        2769          8258          9890          73  

          H(28)        5160          7429         10289          80  

          H(29)        7423          8293          9939          89  

          H(30)        7381          9894          9201          83  

          H(32A)       7104         11631          8810         124  
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          H(32B)       6193         12147          8079         124  

          H(32C)       6903         10950          8018         124  

          H(33)        -700(600)     7600(500)     5700(300)    243  

         ________________________________________________________________  
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         Table 6.  Torsion angles [deg] for 7ai.  

         ________________________________________________________________  

   

          N(3)-Ni-N(1)-C(6)                                   -56(5)  

          N(2)-Ni-N(1)-C(6)                                    33.5(6)  

          O(2)-Ni-N(1)-C(6)                                  -148.3(5)  

          N(3)-Ni-N(1)-C(1)                                    66(5)  

          N(2)-Ni-N(1)-C(1)                                   155.0(7)  

          O(2)-Ni-N(1)-C(1)                                   -26.8(7)  

          N(3)-Ni-N(1)-C(5)                                  -173(5)  

          N(2)-Ni-N(1)-C(5)                                   -84.2(6)  

          O(2)-Ni-N(1)-C(5)                                    94.0(6)  

          N(3)-Ni-N(2)-C(7)                                   149.1(6)  

          O(2)-Ni-N(2)-C(7)                                  -104(10)  

          N(1)-Ni-N(2)-C(7)                                   -27.6(6)  

          N(3)-Ni-N(2)-C(8)                                   -27.2(7)  

          O(2)-Ni-N(2)-C(8)                                    80(10)  

          N(1)-Ni-N(2)-C(8)                                   156.1(7)  

          N(2)-Ni-N(3)-C(14)                                   18.7(7)  

          O(2)-Ni-N(3)-C(14)                                 -159.5(7)  
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          N(1)-Ni-N(3)-C(14)                                  108(5)  

          N(2)-Ni-N(3)-C(21)                                 -156.7(5)  

          O(2)-Ni-N(3)-C(21)                                   25.1(5)  

          N(1)-Ni-N(3)-C(21)                                  -68(5)  

          N(3)-Ni-O(2)-C(22)                                  -16.7(5)  

          N(2)-Ni-O(2)-C(22)                                 -124(10)  

          N(1)-Ni-O(2)-C(22)                                  159.9(6)  

          C(6)-N(1)-C(1)-C(2)                                 -69.9(11)  

          C(5)-N(1)-C(1)-C(2)                                  55.1(11)  

          Ni-N(1)-C(1)-C(2)                                   174.4(7)  

          N(1)-C(1)-C(2)-C(3)                                 -58.2(12)  

          C(1)-C(2)-C(3)-C(4)                                  57.4(12)  

          C(2)-C(3)-C(4)-C(5)                                 -56.1(13)  

          C(6)-N(1)-C(5)-C(4)                                  71.1(12)  

          C(1)-N(1)-C(5)-C(4)                                 -54.5(12)  

          Ni-N(1)-C(5)-C(4)                                  -177.4(9)  

          C(3)-C(4)-C(5)-N(1)                                  56.0(14)  

          C(1)-N(1)-C(6)-C(7)                                -156.2(7)  

          C(5)-N(1)-C(6)-C(7)                                  79.9(9)  

          Ni-N(1)-C(6)-C(7)                                   -34.4(8)  

          C(8)-N(2)-C(7)-O(1)                                  10.0(15)  
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          Ni-N(2)-C(7)-O(1)                                  -166.4(8)  

          C(8)-N(2)-C(7)-C(6)                                -170.9(8)  

          Ni-N(2)-C(7)-C(6)                                    12.7(9)  

          N(1)-C(6)-C(7)-O(1)                                -164.4(8)  

          N(1)-C(6)-C(7)-N(2)                                  16.4(11)  

          C(7)-N(2)-C(8)-C(9)                                  27.3(13)  

          Ni-N(2)-C(8)-C(9)                                  -156.7(7)  

          C(7)-N(2)-C(8)-C(13)                               -154.2(8)  

          Ni-N(2)-C(8)-C(13)                                   21.8(12)  

          N(2)-C(8)-C(9)-C(10)                                177.6(9)  

          C(13)-C(8)-C(9)-C(10)                                -0.9(14)  

          C(8)-C(9)-C(10)-C(11)                                 3.3(16)  

          C(9)-C(10)-C(11)-C(12)                               -3.7(16)  

          C(10)-C(11)-C(12)-C(13)                               1.8(15)  

          N(2)-C(8)-C(13)-C(12)                              -179.4(8)  

          C(9)-C(8)-C(13)-C(12)                                -1.0(13)  

          N(2)-C(8)-C(13)-C(14)                                 0.9(14)  

          C(9)-C(8)-C(13)-C(14)                               179.3(8)  

          C(11)-C(12)-C(13)-C(8)                                0.5(14)  

          C(11)-C(12)-C(13)-C(14)                            -179.8(9)  

          C(21)-N(3)-C(14)-C(13)                              171.6(7)  
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          Ni-N(3)-C(14)-C(13)                                  -3.4(11)  

          C(21)-N(3)-C(14)-C(15)                               -6.3(11)  

          Ni-N(3)-C(14)-C(15)                                 178.6(6)  

          C(8)-C(13)-C(14)-N(3)                               -10.7(13)  

          C(12)-C(13)-C(14)-N(3)                              169.6(8)  

          C(8)-C(13)-C(14)-C(15)                              167.4(8)  

          C(12)-C(13)-C(14)-C(15)                             -12.3(11)  

          N(3)-C(14)-C(15)-C(20)                              -81.4(10)  

          C(13)-C(14)-C(15)-C(20)                             100.6(9)  

          N(3)-C(14)-C(15)-C(16)                              102.3(10)  

          C(13)-C(14)-C(15)-C(16)                             -75.7(11)  

          C(20)-C(15)-C(16)-C(17)                               2.0(14)  

          C(14)-C(15)-C(16)-C(17)                             178.3(8)  

          C(15)-C(16)-C(17)-C(18)                              -3.6(15)  

          C(16)-C(17)-C(18)-C(19)                               2.3(16)  

          C(17)-C(18)-C(19)-C(20)                               0.6(17)  

          C(18)-C(19)-C(20)-C(15)                              -2.2(15)  

          C(16)-C(15)-C(20)-C(19)                               0.9(13)  

          C(14)-C(15)-C(20)-C(19)                            -175.4(8)  

          C(14)-N(3)-C(21)-C(22)                              157.1(6)  

          Ni-N(3)-C(21)-C(22)                                 -27.0(7)  
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          C(14)-N(3)-C(21)-C(23)                              -83.0(8)  

          Ni-N(3)-C(21)-C(23)                                  92.9(6)  

          Ni-O(2)-C(22)-O(3)                                 -173.6(6)  

          Ni-O(2)-C(22)-C(21)                                   3.8(8)  

          N(3)-C(21)-C(22)-O(3)                              -167.6(7)  

          C(23)-C(21)-C(22)-O(3)                               73.6(9)  

          N(3)-C(21)-C(22)-O(2)                                15.0(9)  

          C(23)-C(21)-C(22)-O(2)                             -103.8(8)  

          N(3)-C(21)-C(23)-C(26)                              -55.1(8)  

          C(22)-C(21)-C(23)-C(26)                              60.9(8)  

          N(3)-C(21)-C(23)-C(24)                              173.5(7)  

          C(22)-C(21)-C(23)-C(24)                             -70.4(8)  

          C(26)-C(23)-C(24)-C(25)                              62.4(11)  

          C(21)-C(23)-C(24)-C(25)                            -166.8(9)  

          C(23)-C(24)-C(25)-O(4)                             -179.0(10)  

          C(24)-C(23)-C(26)-C(27)                              42.2(11)  

          C(21)-C(23)-C(26)-C(27)                             -87.7(9)  

          C(24)-C(23)-C(26)-C(31)                            -135.7(8)  

          C(21)-C(23)-C(26)-C(31)                              94.4(9)  

          C(31)-C(26)-C(27)-C(28)                               0.7(13)  

          C(23)-C(26)-C(27)-C(28)                            -177.3(8)  
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          C(26)-C(27)-C(28)-C(29)                               0.2(15)  

          C(27)-C(28)-C(29)-C(30)                              -0.8(15)  

          C(28)-C(29)-C(30)-C(31)                               0.4(16)  

          C(29)-C(30)-C(31)-O(5)                             -179.6(8)  

          C(29)-C(30)-C(31)-C(26)                               0.6(14)  

          C(32)-O(5)-C(31)-C(30)                                5.4(12)  

          C(32)-O(5)-C(31)-C(26)                             -174.8(8)  

          C(27)-C(26)-C(31)-C(30)                              -1.1(12)  

          C(23)-C(26)-C(31)-C(30)                             177.0(8)  

          C(27)-C(26)-C(31)-O(5)                              179.1(7)  

          C(23)-C(26)-C(31)-O(5)                               -2.9(11)  

         ________________________________________________________________  

   

         Symmetry transformations used to generate equivalent atoms:  
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 Table 7.  Hydrogen bonds for 7ai [A and deg.].  

 ____________________________________________________________________________  

   

 D-H...A                      d(D-H)      d(H...A)    d(D...A)    <(DHA)  

   

 O(4)-H(4)...O(3)#1           0.84        2.49        2.781(11)   101.2  

 ____________________________________________________________________________  

   

 Symmetry transformations used to generate equivalent atoms:  

 #1 -x,y+1/2,-z+2      
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