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Part 1 .Tables 2-4 selected bond distances and bond angles for 1, 2, 3 
 

Table 2.  Selected bond lengths (Å) and angles (degº) for complex 1 

Cu(1)-O(1) 1.929(3)  Cu(1)-O(4) 1.910(3) 
Cu(1)-O(2) 1.949(3) Cu(1)-O(3) 1.918(3) 
Cu(2)-O(1) 2.389(3) Cu(2)-O(1)#1 2.389(3) 
Cu(2)-O(5) 1.977(3) Cu(2)-O(5)#1 1.977(3) 
Cu(2)-O(6) 1.946(3) Cu(2)-O(6)#1 1.946(3) 
P(1)-O(1) 1.538(3) P(2)-O(2) 1.524(3) 
P(1)-O(3)#3 1.522(3) P(2)-O(4)#4 1.505(3) 
P(1)-O(6)#2 1.508(3) P(2)-O(5) 1.524(3) 
O(4)-Cu(1)-O(1) 156.05(14) O(6)#1-Cu(2)-O(6) 180.0(2) 
O(4)-Cu(1)-O(3) 91.94(13) O(6)#1-Cu(2)-O(5)#1  92.42(13) 
O(4)-Cu(1)-O(2) 91.37(13) O(6)-Cu(2)-O(5)#1 87.58(13) 
O(3)-Cu(1)-O(1) 94.60(13) O(6)#1-Cu(2)-O(5) 87.58(13) 
O(3)-Cu(1)-O(2) 154.56(14) O(6)-Cu(2)-O(5) 92.42(13) 
O(1)-Cu(1)-O(2) 92.52(13) O(5)#1-Cu(2)-O(5) 180.0 
O(6)#1-Cu(2)-O(1) 90.00(12) O(5)#1-Cu(2)-O(1) 90.44(12) 
O(6)-Cu(2)-O(1) 89.99(12) O(5)-Cu(2)-O(1) 89.56(12) 
O(6)#1-Cu(2)-O(1)#1 89.99(12) O(5)-Cu(2)-O(1)#1 90.44(12) 
O(6)-Cu(2)-O(1)#1 90.01(12) O(1)-Cu(2)-O(1)#1 180.00(14) 
O(5)#1-Cu(2)-O(1)#1     89.56(12)  
 

 

Table 3.  Selected bond lengths (Å) and angles (degº) for complex 2 

Co(1)-O(3) 1.928(5) P(2)-O(6)   1.509(5) 
Co(1)-O(5)   1.951(5) P(2)-O(3)   1.518(6) 
Co(1)-O(2) 1.968(5) P(2)-O(2)#4   1.531(5) 
Co(1)-O(1) 1.980(5) P(1)-O(5)   1.501(5) 
Co(2)-O(4)#1 1.942(5) P(1)-O(4) 1.507(5) 
Co(2)-O(4) 1.942(5) P(1)-O(1)#5 1.523(5) 
Co(2)-O(6)#2   1.948(6) O(1)-P(1)#6   1.523(5) 
Co(2)-O(6)#3   1.948(6) O(2)-P(2)#3 1.531(5) 
O(6)-Co(2)#4   1.948(6) N(1)-C(2)#7 1.500(9) 
C(2)-N(1)#8 1.500(9)   
O(3)-Co(1)-O(5)  115.1(2) O(4)#1-Co(2)-O(4)  116.1(3) 
O(3)-Co(1)-O(2) 107.4(2) O(4)#1-Co(2)-O(6)#2  108.2(2) 
O(5)-Co(1)-O(2) 113.0(2) O(4)-Co(2)-O(6)#2 111.9(2) 
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O(3)-Co(1)-O(1) 109.2(2) O(4)#1-Co(2)-O(6)#3 111.9(2) 
O(5)-Co(1)-O(1) 112.9(2) O(4)-Co(2)-O(6)#3 108.2(2) 
O(2)-Co(1)-O(1) 97.8(2) O(6)#2-Co(2)-O(6)#3 99.2(3) 
 

 

Table 4.  Selected bond lengths (Å) and angles (degº) for complex 3 

Mn(1)-O(3)   2.123(2) Mn(1)-O(3)#1   2.123(2) 
Mn(1)-O(6)   2.191(2) Mn(1)-O(6)#1   2.191(2) 
Mn(1)-O(1W)  2.191(3) Mn(1)-O(1W)#1   2.191(3) 
P(1)-O(3)   1.492(2) P(2)-O(6)   1.502(2) 
P(1)-O(1) 1.507(2) P(2)-O(4) 1.505(2) 
P(1)-O(2) 1.560(2) P(2)-O(5)   1.559(2) 
O(3)#1-Mn(1)-O(3)  180.000(1) O(3)#1-Mn(1)-O(6) 87.92(8) 
O(3)-Mn(1)-O(6) 92.08(8) O(3)#1-Mn(1)-O(6)#1 92.08(8) 
O(3)-Mn(1)-O(6)#1 87.92(8) O(6)-Mn(1)-O(6)#1  180.000(1) 
O(3)#1-Mn(1)-O(1W)#1 93.35(11) O(3)-Mn(1)-O(1W)#1 86.65(11) 
O(6)-Mn(1)-O(1W)#1 93.67(9) O(6)#1-Mn(1)-O(1W)#1 86.33(9) 
O(3)#1-Mn(1)-O(1W) 86.65(11) O(3)-Mn(1)-O(1W) 93.35(11) 
O(6)-Mn(1)-O(1W) 86.33(9) O(6)#1-Mn(1)-O(1W) 93.67(9) 
O(1W)#1-Mn(1)-O(1W) 180.00(16) P(2)-O(6)-Mn(1) 130.35(12) 
P(1)-O(3)-Mn(1) 139.30(13)   
Symmetry transformations used to generate equivalent atoms: #1 -x,-y+2,-z+2; #2 x-
1/2,-y+3/2, z-1/2; #3 x+1/2,-y+3/2,z+1/2.       
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Part 2 Structural report for complexes 1, 2, 3   

 

Table 1.  Crystal data and structure refinement for Cu[NH2(CH2PO3)2]. 

Identification code  solm 

Empirical formula  C4 H12 Cl0 Cu3 N2 O12 P4 

Formula weight  594.66 

Temperature  120(2) K 

Wavelength  0.71073 Å 

Crystal system  Orthorhombic 

Space group  Pbca 

Unit cell dimensions a = 9.4430(10) Å α= 90°. 

 b = 9.3681(10) Å β= 90°. 

 c = 16.0755(17) Å γ = 90°. 

Volume 1422.1(3) Å3 

Z 4 

Density (calculated) 2.777 Mg/m3 

Absorption coefficient 4.968 mm-1 

F(000) 1172 

Crystal size 0.22 x 0.15 x 0.13 mm3 

Theta range for data collection 2.53 to 28.27°. 

Index ranges -11<=h<=12, -7<=k<=12, -20<=l<=21 

Reflections collected 7628 

Independent reflections 1627 [R(int) = 0.0728] 

Completeness to theta = 28.27° 92.4 %  

Absorption correction None 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 1627 / 0 / 119 

Goodness-of-fit on F2 1.037 

Final R indices [I>2sigma(I)] R1 = 0.0529, wR2 = 0.1325 

R indices (all data) R1 = 0.0612, wR2 = 0.1365 

Largest diff. peak and hole 3.948 and -0.794 e.Å-3 
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 Table 2.  Atomic coordinates  ( x 104) and equivalent  isotropic displacement parameters (Å2x 103) 

for Cu[NH2(CH2PO3)2].  U(eq) is defined as one third of  the trace of the orthogonalized Uij tensor. 

________________________________________________________________________________  

 x y z U(eq) 

________________________________________________________________________________   

Cu(1) 7440(1) 624(1) 3609(1) 14(1) 

Cu(2) 10000 0 5000 12(1) 

P(1) 7771(1) 3143(1) 4767(1) 12(1) 

P(2) 10533(1) 974(1) 3105(1) 13(1) 

O(6) 11190(3) 1639(3) 5255(2) 14(1) 

O(1) 8126(3) 1567(3) 4597(2) 14(1) 

O(5) 10655(3) -62(3) 3832(2) 13(1) 

O(3) 6429(3) -827(3) 4206(2) 15(1) 

O(4) 6276(3) 381(3) 2647(2) 18(1) 

O(2) 8992(3) 1359(3) 2934(2) 16(1) 

C(2) 11397(5) 2627(5) 3404(3) 14(1) 

C(1) 8460(5) 3524(5) 5800(3) 14(1) 

N(1) 7959(4) 2550(4) 6479(2) 14(1) 

________________________________________________________________________________ 
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 Table 3.   Bond lengths [Å] and angles [°] for  Cu[NH2(CH2PO3)2]. 

_____________________________________________________  

Cu(1)-O(4)  1.910(3) 

Cu(1)-O(3)  1.918(3) 

Cu(1)-O(1)  1.929(3) 

Cu(1)-O(2)  1.949(3) 

Cu(2)-O(6)#1  1.946(3) 

Cu(2)-O(6)  1.946(3) 

Cu(2)-O(5)#1  1.977(3) 

Cu(2)-O(5)  1.977(3) 

Cu(2)-O(1)  2.389(3) 

Cu(2)-O(1)#1  2.389(3) 

P(1)-O(6)#2  1.508(3) 

P(1)-O(3)#3  1.522(3) 

P(1)-O(1)  1.538(3) 

P(1)-C(1)  1.819(4) 

P(2)-O(4)#4  1.505(3) 

P(2)-O(2)  1.524(3) 

P(2)-O(5)  1.524(3) 

P(2)-C(2)  1.815(5) 

O(6)-P(1)#5  1.508(3) 

O(3)-P(1)#6  1.522(3) 

O(4)-P(2)#7  1.505(3) 

C(2)-N(1)#5  1.496(6) 

C(1)-N(1)  1.499(6) 

N(1)-C(2)#2  1.496(6) 

 

O(4)-Cu(1)-O(3) 91.94(13) 

O(4)-Cu(1)-O(1) 156.05(14) 

O(3)-Cu(1)-O(1) 94.60(13) 

O(4)-Cu(1)-O(2) 91.37(13) 

O(3)-Cu(1)-O(2) 154.56(14) 

O(1)-Cu(1)-O(2) 92.52(13) 

O(6)#1-Cu(2)-O(6) 180.0(2) 

O(6)#1-Cu(2)-O(5)#1 92.42(13) 

O(6)-Cu(2)-O(5)#1 87.58(13) 
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O(6)#1-Cu(2)-O(5) 87.58(13) 

O(6)-Cu(2)-O(5) 92.42(13) 

O(5)#1-Cu(2)-O(5) 180.0 

O(6)#1-Cu(2)-O(1) 90.00(12) 

O(6)-Cu(2)-O(1) 89.99(12) 

O(5)#1-Cu(2)-O(1) 90.44(12) 

O(5)-Cu(2)-O(1) 89.56(12) 

O(6)#1-Cu(2)-O(1)#1 89.99(12) 

O(6)-Cu(2)-O(1)#1 90.01(12) 

O(5)#1-Cu(2)-O(1)#1 89.56(12) 

O(5)-Cu(2)-O(1)#1 90.44(12) 

O(1)-Cu(2)-O(1)#1 180.00(14) 

O(6)#2-P(1)-O(3)#3 113.05(18) 

O(6)#2-P(1)-O(1) 109.98(19) 

O(3)#3-P(1)-O(1) 113.28(18) 

O(6)#2-P(1)-C(1) 110.4(2) 

O(3)#3-P(1)-C(1) 103.9(2) 

O(1)-P(1)-C(1) 105.8(2) 

O(4)#4-P(2)-O(2) 112.81(19) 

O(4)#4-P(2)-O(5) 110.26(19) 

O(2)-P(2)-O(5) 111.19(18) 

O(4)#4-P(2)-C(2) 108.5(2) 

O(2)-P(2)-C(2) 106.0(2) 

O(5)-P(2)-C(2) 107.85(19) 

P(1)#5-O(6)-Cu(2) 132.4(2) 

P(1)-O(1)-Cu(1) 120.83(19) 

P(1)-O(1)-Cu(2) 134.67(19) 

Cu(1)-O(1)-Cu(2) 100.99(13) 

P(2)-O(5)-Cu(2) 133.32(19) 

P(1)#6-O(3)-Cu(1) 119.93(19) 

P(2)#7-O(4)-Cu(1) 151.0(2) 

P(2)-O(2)-Cu(1) 122.26(18) 

N(1)#5-C(2)-P(2) 112.5(3) 

N(1)-C(1)-P(1) 115.6(3) 

C(1)-N(1)-C(2)#2 118.1(4) 

_____________________________________________________________  
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Symmetry transformations used to generate equivalent atoms:  

#1 -x+2,-y,-z+1    #2 x-1/2,-y+1/2,-z+1    #3 -x+3/2,y+1/2,z       

#4 x+1/2,y,-z+1/2    #5 x+1/2,-y+1/2,-z+1    #6 -x+3/2,y-1/2,z       

#7 x-1/2,y,-z+1/2       
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 Table 4.   Anisotropic displacement parameters  (Å2x 103) for Cu[NH2(CH2PO3)2].  The anisotropic 

displacement factor exponent takes the form:  -2π2[ h2 a*2U11 + ...  + 2 h k a* b* U12 ] 

______________________________________________________________________________  

 U11 U22  U33 U23 U13 U12 

______________________________________________________________________________  

Cu(1) 13(1)  16(1) 11(1)  0(1) -1(1)  -1(1) 

Cu(2) 12(1)  14(1) 11(1)  -1(1) 1(1)  -1(1) 

P(1) 13(1)  14(1) 11(1)  0(1) 1(1)  1(1) 

P(2) 11(1)  17(1) 11(1)  1(1) 0(1)  -1(1) 

O(6) 12(2)  18(2) 14(1)  -2(1) 3(1)  -1(1) 

O(1) 14(2)  16(2) 13(2)  -3(1) 1(1)  3(1) 

O(5) 11(2)  12(2) 15(2)  0(1) 2(1)  -1(1) 

O(3) 12(2)  16(2) 19(2)  4(1) -3(1)  -3(1) 

O(4) 17(2)  23(2) 15(2)  4(1) -3(1)  -5(1) 

O(2) 14(2)  20(2) 15(2)  5(1) 1(1)  -1(1) 

C(2) 13(2)  17(2) 14(2)  -1(2) -2(2)  0(2) 

C(1) 12(2)  16(2) 13(2)  -1(2) -1(2)  0(2) 

N(1) 14(2)  15(2) 14(2)  0(2) -2(2)  2(2) 

______________________________________________________________________________ 
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 Table 5.   Hydrogen coordinates ( x 104) and isotropic  displacement parameters (Å2x 10 3) 

for Cu[NH2(CH2PO3)2]. 

________________________________________________________________________________  

 x  y  z  U(eq) 

________________________________________________________________________________  

  

H(2A) 11225 3355 2969 17 

H(2B) 10974 2979 3928 17 

H(1A) 9507 3478 5778 16 

H(1B) 8197 4514 5950 16 

H(1C) 8566 2095 6799 17 

H(1D) 8390(50) 1620(40) 6360(30) 0(10) 

________________________________________________________________________________ 
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 Table 6.  Torsion angles [°] for Cu[NH2(CH2PO3)2]. 

________________________________________________________________  

O(6)#1-Cu(2)-O(6)-P(1)#5 156(100) 

O(5)#1-Cu(2)-O(6)-P(1)#5 118.9(3) 

O(5)-Cu(2)-O(6)-P(1)#5 -61.1(3) 

O(1)-Cu(2)-O(6)-P(1)#5 -150.7(3) 

O(1)#1-Cu(2)-O(6)-P(1)#5 29.3(3) 

O(6)#2-P(1)-O(1)-Cu(1) 54.8(3) 

O(3)#3-P(1)-O(1)-Cu(1) -72.8(3) 

C(1)-P(1)-O(1)-Cu(1) 174.1(2) 

O(6)#2-P(1)-O(1)-Cu(2) -150.7(2) 

O(3)#3-P(1)-O(1)-Cu(2) 81.7(3) 

C(1)-P(1)-O(1)-Cu(2) -31.5(3) 

O(4)-Cu(1)-O(1)-P(1) -15.7(5) 

O(3)-Cu(1)-O(1)-P(1) -121.1(2) 

O(2)-Cu(1)-O(1)-P(1) 83.4(2) 

O(4)-Cu(1)-O(1)-Cu(2) -177.5(3) 

O(3)-Cu(1)-O(1)-Cu(2) 77.14(14) 

O(2)-Cu(1)-O(1)-Cu(2) -78.41(14) 

O(6)#1-Cu(2)-O(1)-P(1) 160.1(3) 

O(6)-Cu(2)-O(1)-P(1) -19.9(3) 

O(5)#1-Cu(2)-O(1)-P(1) 67.7(3) 

O(5)-Cu(2)-O(1)-P(1) -112.3(3) 

O(1)#1-Cu(2)-O(1)-P(1) 108(100) 

O(6)#1-Cu(2)-O(1)-Cu(1) -42.09(15) 

O(6)-Cu(2)-O(1)-Cu(1) 137.91(15) 

O(5)#1-Cu(2)-O(1)-Cu(1) -134.51(14) 

O(5)-Cu(2)-O(1)-Cu(1) 45.49(14) 

O(1)#1-Cu(2)-O(1)-Cu(1) -94(100) 

O(4)#4-P(2)-O(5)-Cu(2) 178.4(2) 

O(2)-P(2)-O(5)-Cu(2) -55.7(3) 

C(2)-P(2)-O(5)-Cu(2) 60.1(3) 

O(6)#1-Cu(2)-O(5)-P(2) 116.7(3) 

O(6)-Cu(2)-O(5)-P(2) -63.3(3) 

O(5)#1-Cu(2)-O(5)-P(2) 64(3) 

O(1)-Cu(2)-O(5)-P(2) 26.6(3) 
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O(1)#1-Cu(2)-O(5)-P(2) -153.4(3) 

O(4)-Cu(1)-O(3)-P(1)#6 141.0(2) 

O(1)-Cu(1)-O(3)-P(1)#6 -62.1(2) 

O(2)-Cu(1)-O(3)-P(1)#6 43.7(4) 

O(3)-Cu(1)-O(4)-P(2)#7 146.1(4) 

O(1)-Cu(1)-O(4)-P(2)#7 40.2(7) 

O(2)-Cu(1)-O(4)-P(2)#7 -59.2(4) 

O(4)#4-P(2)-O(2)-Cu(1) 126.2(2) 

O(5)-P(2)-O(2)-Cu(1) 1.8(3) 

C(2)-P(2)-O(2)-Cu(1) -115.1(2) 

O(4)-Cu(1)-O(2)-P(2) -140.7(2) 

O(3)-Cu(1)-O(2)-P(2) -43.3(4) 

O(1)-Cu(1)-O(2)-P(2) 62.9(2) 

O(4)#4-P(2)-C(2)-N(1)#5 -53.5(3) 

O(2)-P(2)-C(2)-N(1)#5 -175.0(3) 

O(5)-P(2)-C(2)-N(1)#5 65.9(3) 

O(6)#2-P(1)-C(1)-N(1) 64.5(4) 

O(3)#3-P(1)-C(1)-N(1) -174.0(3) 

O(1)-P(1)-C(1)-N(1) -54.5(4) 

P(1)-C(1)-N(1)-C(2)#2 -54.5(5) 

________________________________________________________________  

Symmetry transformations used to generate equivalent atoms:  

#1 -x+2,-y,-z+1    #2 x-1/2,-y+1/2,-z+1    #3 -x+3/2,y+1/2,z       

#4 x+1/2,y,-z+1/2    #5 x+1/2,-y+1/2,-z+1    #6 -x+3/2,y-1/2,z       

#7 x-1/2,y,-z+1/2       
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 Table 7.  Hydrogen bonds for Cu[NH2(CH2PO3)2]  [Å and °]. 

____________________________________________________________________________  

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

____________________________________________________________________________  

 N(1)-H(1D)...O(5)#1 0.98(4) 1.75(5) 2.720(5) 173(4) 

____________________________________________________________________________  

Symmetry transformations used to generate equivalent atoms:  

#1 -x+2,-y,-z+1    #2 x-1/2,-y+1/2,-z+1    #3 -x+3/2,y+1/2,z       

#4 x+1/2,y,-z+1/2    #5 x+1/2,-y+1/2,-z+1    #6 -x+3/2,y-1/2,z       

#7 x-1/2,y,-z+1/2       
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  Table 1.  Crystal data and structure refinement for Co complex. 

Identification code  sol1m1 

Empirical formula  C4 H12 Co3 N2 O12 P4 

Formula weight  580.83 

Temperature  383(2) K 

Wavelength  0.71073 Å 

Crystal system  Orthorhombic 

Space group  P2(1)2(1)2 

Unit cell dimensions a = 10.7346(8) Å α= 90°. 

 b = 13.3704(10) Å β= 90°. 

 c = 5.3699(4) Å γ = 90°. 

Volume 770.72(10) Å3 

Z 2 

Density (calculated) 2.503 Mg/m3 

Absorption coefficient 3.673 mm-1 

F(000) 574 

Crystal size 0.206 x 0.063 x 0.02 mm3 

Theta range for data collection 1.52 to 28.29°. 

Index ranges -14<=h<=14, 0<=k<=17, 0<=l<=6 

Reflections collected 1785 

Independent reflections 1769 [R(int) = 0.0000] 

Completeness to theta = 28.29° 94.3 %  

Absorption correction None 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 1769 / 0 / 115 

Goodness-of-fit on F2 1.089 

Final R indices [I>2sigma(I)] R1 = 0.0745, wR2 = 0.1788 

R indices (all data) R1 = 0.0772, wR2 = 0.1837 

Absolute structure parameter 0.0(13) 

Largest diff. peak and hole 6.932 and -0.900 e.Å-3 
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 Table 2.  Atomic coordinates  ( x 104) and equivalent  isotropic displacement parameters (Å2x 103) 

for CoPO3.  U(eq) is defined as one third of  the trace of the orthogonalized Uij tensor. 

________________________________________________________________________________  

 x y z U(eq) 

________________________________________________________________________________   

Co(1) 3186(1) 1233(1) -5013(2) 14(1) 

Co(2) 0 0 -6757(3) 17(1) 

P(2) 2685(1) 32(1) 148(4) 15(1) 

P(1) 454(2) 2181(1) -4468(4) 18(1) 

O(5) 1792(4) 2163(4) -5274(9) 17(1) 

O(1) 4798(5) 1913(4) -4420(11) 20(1) 

O(4) -248(5) 1216(4) -4844(11) 23(1) 

O(3) 2977(6) 181(4) -2593(11) 27(1) 

O(2) 3613(5) 597(4) -8207(10) 21(1) 

N(1) 736(6) 3423(4) -260(12) 16(1) 

O(6) 1352(5) 231(4) 893(11) 23(1) 

C(2) 2938(6) -1278(5) 732(17) 21(1) 

C(1) 415(7) 2385(5) -1080(14) 18(1) 

________________________________________________________________________________ 
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 Table 3.   Bond lengths [Å] and angles [°] for  CoPO3. 

_____________________________________________________  

Co(1)-O(3)  1.928(5) 

Co(1)-O(5)  1.951(5) 

Co(1)-O(2)  1.968(5) 

Co(1)-O(1)  1.980(5) 

Co(2)-O(4)#1  1.942(5) 

Co(2)-O(4)  1.942(5) 

Co(2)-O(6)#2  1.948(6) 

Co(2)-O(6)#3  1.948(6) 

P(2)-O(6)  1.509(5) 

P(2)-O(3)  1.518(6) 

P(2)-O(2)#4  1.531(5) 

P(2)-C(2)  1.801(7) 

P(1)-O(5)  1.501(5) 

P(1)-O(4)  1.507(5) 

P(1)-O(1)#5  1.523(5) 

P(1)-C(1)  1.840(8) 

O(1)-P(1)#6  1.523(5) 

O(2)-P(2)#3  1.531(5) 

N(1)-C(1)  1.496(9) 

N(1)-C(2)#7  1.500(9) 

O(6)-Co(2)#4  1.948(6) 

C(2)-N(1)#8  1.500(9) 

 

O(3)-Co(1)-O(5) 115.1(2) 

O(3)-Co(1)-O(2) 107.4(2) 

O(5)-Co(1)-O(2) 113.0(2) 

O(3)-Co(1)-O(1) 109.2(2) 

O(5)-Co(1)-O(1) 112.9(2) 

O(2)-Co(1)-O(1) 97.8(2) 

O(4)#1-Co(2)-O(4) 116.1(3) 

O(4)#1-Co(2)-O(6)#2 108.2(2) 

O(4)-Co(2)-O(6)#2 111.9(2) 

O(4)#1-Co(2)-O(6)#3 111.9(2) 

O(4)-Co(2)-O(6)#3 108.2(2) 
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O(6)#2-Co(2)-O(6)#3 99.2(3) 

O(6)-P(2)-O(3) 115.5(3) 

O(6)-P(2)-O(2)#4 112.2(3) 

O(3)-P(2)-O(2)#4 111.1(3) 

O(6)-P(2)-C(2) 105.6(3) 

O(3)-P(2)-C(2) 105.4(4) 

O(2)#4-P(2)-C(2) 106.3(3) 

O(5)-P(1)-O(4) 115.2(3) 

O(5)-P(1)-O(1)#5 110.0(3) 

O(4)-P(1)-O(1)#5 113.4(3) 

O(5)-P(1)-C(1) 108.0(3) 

O(4)-P(1)-C(1) 104.3(3) 

O(1)#5-P(1)-C(1) 105.0(3) 

P(1)-O(5)-Co(1) 136.4(3) 

P(1)#6-O(1)-Co(1) 134.9(3) 

P(1)-O(4)-Co(2) 136.0(3) 

P(2)-O(3)-Co(1) 140.6(4) 

P(2)#3-O(2)-Co(1) 124.4(3) 

C(1)-N(1)-C(2)#7 114.5(6) 

P(2)-O(6)-Co(2)#4 148.2(4) 

N(1)#8-C(2)-P(2) 111.9(5) 

N(1)-C(1)-P(1) 115.0(5) 

_____________________________________________________________  

Symmetry transformations used to generate equivalent atoms:  

#1 -x,-y,z    #2 -x,-y,z-1    #3 x,y,z-1    #4 x,y,z+1       

#5 x-1/2,-y+1/2,-z-1    #6 x+1/2,-y+1/2,-z-1    #7 -x+1/2,y+1/2,-z       

#8 -x+1/2,y-1/2,-z       
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 Table 4.   Anisotropic displacement parameters  (Å2x 103) for CoPO3.  The anisotropic 

displacement factor exponent takes the form:  -2π2[ h2 a*2U11 + ...  + 2 h k a* b* U12 ] 

______________________________________________________________________________  

 U11 U22  U33 U23 U13 U12 

______________________________________________________________________________  

Co(1) 12(1)  13(1) 17(1)  0(1) 0(1)  0(1) 

Co(2) 17(1)  14(1) 21(1)  0 0  -1(1) 

P(2) 12(1)  12(1) 21(1)  0(1) 1(1)  0(1) 

P(1) 14(1)  14(1) 27(1)  0(1) 0(1)  0(1) 

O(5) 15(2)  16(2) 19(2)  0(2) 1(2)  2(2) 

O(1) 16(2)  19(2) 25(3)  1(2) -3(2)  -1(2) 

O(4) 22(3)  15(2) 32(3)  -8(2) 6(2)  -5(2) 

O(3) 33(3)  30(3) 19(3)  8(2) -4(2)  -3(2) 

O(2) 22(2)  21(2) 20(3)  -7(2) 2(2)  1(2) 

N(1) 17(3)  14(2) 18(3)  -1(2) 2(2)  0(2) 

O(6) 15(2)  24(3) 29(3)  1(2) 2(2)  3(2) 

C(2) 14(3)  11(3) 37(4)  2(3) 2(3)  2(2) 

C(1) 16(3)  15(3) 22(3)  0(3) -3(3)  0(2) 

______________________________________________________________________________ 
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 Table 5.   Hydrogen coordinates ( x 104) and isotropic  displacement parameters (Å2x 10 3) 

for CoPO3. 

________________________________________________________________________________  

 x  y  z  U(eq) 

________________________________________________________________________________  

  

H(1B) 582 3477 1382 20 

H(1E) 232 3857 -1053 20 

H(2A) 2726 -1427 2449 31 

H(2B) 2393 -1669 -332 31 

H(1C) -413 2225 -478 21 

H(1D) 992 1923 -301 21 

________________________________________________________________________________ 
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 Table 6.  Torsion angles [°] for CoPO3. 

________________________________________________________________  

O(4)-P(1)-O(5)-Co(1) -42.3(6) 

O(1)#5-P(1)-O(5)-Co(1) -172.1(4) 

C(1)-P(1)-O(5)-Co(1) 73.8(5) 

O(3)-Co(1)-O(5)-P(1) -15.8(6) 

O(2)-Co(1)-O(5)-P(1) 108.2(5) 

O(1)-Co(1)-O(5)-P(1) -142.0(5) 

O(3)-Co(1)-O(1)-P(1)#6 -175.1(4) 

O(5)-Co(1)-O(1)-P(1)#6 -45.8(5) 

O(2)-Co(1)-O(1)-P(1)#6 73.3(5) 

O(5)-P(1)-O(4)-Co(2) -16.3(6) 

O(1)#5-P(1)-O(4)-Co(2) 111.7(5) 

C(1)-P(1)-O(4)-Co(2) -134.5(5) 

O(4)#1-Co(2)-O(4)-P(1) 114.8(6) 

O(6)#2-Co(2)-O(4)-P(1) -120.4(5) 

O(6)#3-Co(2)-O(4)-P(1) -12.0(6) 

O(6)-P(2)-O(3)-Co(1) 72.5(6) 

O(2)#4-P(2)-O(3)-Co(1) -56.6(7) 

C(2)-P(2)-O(3)-Co(1) -171.4(5) 

O(5)-Co(1)-O(3)-P(2) -54.5(6) 

O(2)-Co(1)-O(3)-P(2) 178.6(5) 

O(1)-Co(1)-O(3)-P(2) 73.6(6) 

O(3)-Co(1)-O(2)-P(2)#3 74.1(4) 

O(5)-Co(1)-O(2)-P(2)#3 -54.0(5) 

O(1)-Co(1)-O(2)-P(2)#3 -172.9(4) 

O(3)-P(2)-O(6)-Co(2)#4 156.9(6) 

O(2)#4-P(2)-O(6)-Co(2)#4 -74.4(7) 

C(2)-P(2)-O(6)-Co(2)#4 41.0(8) 

O(6)-P(2)-C(2)-N(1)#8 -175.7(5) 

O(3)-P(2)-C(2)-N(1)#8 61.7(6) 

O(2)#4-P(2)-C(2)-N(1)#8 -56.3(6) 

C(2)#7-N(1)-C(1)-P(1) -66.8(7) 

O(5)-P(1)-C(1)-N(1) 73.1(5) 

O(4)-P(1)-C(1)-N(1) -163.9(5) 

O(1)#5-P(1)-C(1)-N(1) -44.3(6) 



 21

________________________________________________________________  

Symmetry transformations used to generate equivalent atoms:  

#1 -x,-y,z    #2 -x,-y,z-1    #3 x,y,z-1    #4 x,y,z+1       

#5 x-1/2,-y+1/2,-z-1    #6 x+1/2,-y+1/2,-z-1    #7 -x+1/2,y+1/2,-z       

#8 -x+1/2,y-1/2,-z       
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 Table 7.  Hydrogen bonds for CoPO3  [Å and °]. 

____________________________________________________________________________  

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

____________________________________________________________________________  

 N(1)-H(1B)...O(1)#9 0.90 1.91 2.744(8) 153.8 

____________________________________________________________________________  

Symmetry transformations used to generate equivalent atoms:  

#1 -x,-y,z    #2 -x,-y,z-1    #3 x,y,z-1    #4 x,y,z+1       

#5 x-1/2,-y+1/2,-z-1    #6 x+1/2,-y+1/2,-z-1    #7 -x+1/2,y+1/2,-z       

#8 -x+1/2,y-1/2,-z    #9 x-1/2,-y+1/2,-z       
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  Table 1.  Crystal data and structure refinement for Mn complex. 

Identification code  sol1m 

Empirical formula  C4 H20 Mn N2 O14 P4 

Formula weight  499.04 

Temperature  383(2) K 

Wavelength  0.71073 Å 

Crystal system  monoclinic 

Space group  P21/n 

Unit cell dimensions a = 7.3668(11) Å α= 90°. 

 b = 8.1540(12) Å β= 103.935(2)°. 

 c = 14.090(2) Å γ = 90°. 

Volume 821.4(2) Å3 

Z 2 

Density (calculated) 2.018 Mg/m3 

Absorption coefficient 1.269 mm-1 

F(000) 510 

Crystal size 0.28 x 0.23 x 0.04 mm3 

Theta range for data collection 2.88 to 28.20°. 

Index ranges -9<=h<=9, -10<=k<=10, -17<=l<=17 

Reflections collected 9094 

Independent reflections 1947 [R(int) = 0.0222] 

Completeness to theta = 28.20° 96.1 %  

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 1947 / 0 / 155 

Goodness-of-fit on F2 1.311 

Final R indices [I>2sigma(I)] R1 = 0.0397, wR2 = 0.0870 

R indices (all data) R1 = 0.0406, wR2 = 0.0873 

Largest diff. peak and hole 0.548 and -0.437 e.Å-3 
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 Table 2.  Atomic coordinates  ( x 104) and equivalent  isotropic displacement parameters (Å2x 103) 

for sol1m.  U(eq) is defined as one third of  the trace of the orthogonalized Uij tensor. 

________________________________________________________________________________  

 x y z U(eq) 

________________________________________________________________________________   

Mn(1) 0 10000 10000 12(1) 

P(1) 1844(1) 7738(1) 8437(1) 10(1) 

P(2) 729(1) 6836(1) 11578(1) 10(1) 

O(1) 2872(3) 6125(3) 8549(2) 13(1) 

O(5) -1127(3) 6217(3) 10887(2) 15(1) 

O(3) 680(3) 8047(3) 9151(2) 14(1) 

O(4) 851(3) 6430(3) 12633(2) 15(1) 

N(1) -682(4) 9401(3) 7027(2) 11(1) 

O(2) 3191(3) 9217(3) 8446(2) 14(1) 

O(6) 961(3) 8616(3) 11361(2) 12(1) 

C(2) 278(4) 7770(4) 7225(2) 12(1) 

O(1W) 2824(4) 11038(4) 10305(2) 25(1) 

C(1) 2547(4) 5625(4) 11232(2) 12(1) 

________________________________________________________________________________ 
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 Table 3.   Bond lengths [Å] and angles [°] for  sol1m. 

_____________________________________________________  

Mn(1)-O(3)#1  2.123(2) 

Mn(1)-O(3)  2.123(2) 

Mn(1)-O(6)  2.191(2) 

Mn(1)-O(6)#1  2.191(2) 

Mn(1)-O(1W)#1  2.191(3) 

Mn(1)-O(1W)  2.191(3) 

P(1)-O(3)  1.492(2) 

P(1)-O(1)  1.507(2) 

P(1)-O(2)  1.560(2) 

P(1)-C(2)  1.816(3) 

P(2)-O(6)  1.502(2) 

P(2)-O(4)  1.505(2) 

P(2)-O(5)  1.559(2) 

P(2)-C(1)  1.822(3) 

N(1)-C(2)  1.500(4) 

N(1)-C(1)#2  1.501(4) 

C(1)-N(1)#3  1.501(4) 

 

O(3)#1-Mn(1)-O(3) 180.000(1) 

O(3)#1-Mn(1)-O(6) 87.92(8) 

O(3)-Mn(1)-O(6) 92.08(8) 

O(3)#1-Mn(1)-O(6)#1 92.08(8) 

O(3)-Mn(1)-O(6)#1 87.92(8) 

O(6)-Mn(1)-O(6)#1 180.000(1) 

O(3)#1-Mn(1)-O(1W)#1 93.35(11) 

O(3)-Mn(1)-O(1W)#1 86.65(11) 

O(6)-Mn(1)-O(1W)#1 93.67(9) 

O(6)#1-Mn(1)-O(1W)#1 86.33(9) 

O(3)#1-Mn(1)-O(1W) 86.65(11) 

O(3)-Mn(1)-O(1W) 93.35(11) 

O(6)-Mn(1)-O(1W) 86.33(9) 

O(6)#1-Mn(1)-O(1W) 93.67(9) 

O(1W)#1-Mn(1)-O(1W) 180.00(16) 

O(3)-P(1)-O(1) 115.64(13) 
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O(3)-P(1)-O(2) 109.42(13) 

O(1)-P(1)-O(2) 111.77(12) 

O(3)-P(1)-C(2) 107.07(14) 

O(1)-P(1)-C(2) 107.46(13) 

O(2)-P(1)-C(2) 104.78(13) 

O(6)-P(2)-O(4) 115.52(13) 

O(6)-P(2)-O(5) 108.13(13) 

O(4)-P(2)-O(5) 112.40(13) 

O(6)-P(2)-C(1) 110.02(14) 

O(4)-P(2)-C(1) 105.78(13) 

O(5)-P(2)-C(1) 104.39(14) 

P(1)-O(3)-Mn(1) 139.30(13) 

C(2)-N(1)-C(1)#2 114.3(2) 

P(2)-O(6)-Mn(1) 130.35(12) 

N(1)-C(2)-P(1) 110.6(2) 

N(1)#3-C(1)-P(2) 111.8(2) 

_____________________________________________________________  

Symmetry transformations used to generate equivalent atoms:  

#1 -x,-y+2,-z+2    #2 x-1/2,-y+3/2,z-1/2    #3 x+1/2,-y+3/2,z+1/2       
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 Table 4.   Anisotropic displacement parameters  (Å2x 103) for sol1m.  The anisotropic 

displacement factor exponent takes the form:  -2π2[ h2 a*2U11 + ...  + 2 h k a* b* U12 ] 

______________________________________________________________________________  

 U11 U22  U33 U23 U13 U12 

______________________________________________________________________________  

Mn(1) 15(1)  12(1) 10(1)  0(1) 3(1)  4(1) 

P(1) 11(1)  9(1) 11(1)  -1(1) 3(1)  0(1) 

P(2) 10(1)  10(1) 11(1)  1(1) 2(1)  1(1) 

O(1) 12(1)  10(1) 16(1)  -1(1) 5(1)  1(1) 

O(5) 14(1)  14(1) 15(1)  3(1) 1(1)  -3(1) 

O(3) 16(1)  12(1) 15(1)  0(1) 7(1)  1(1) 

O(4) 14(1)  21(1) 13(1)  4(1) 6(1)  4(1) 

N(1) 10(1)  11(1) 12(1)  0(1) 4(1)  1(1) 

O(2) 14(1)  13(1) 15(1)  0(1) 5(1)  -1(1) 

O(6) 14(1)  11(1) 12(1)  -1(1) 3(1)  0(1) 

C(2) 12(1)  11(1) 12(1)  0(1) 2(1)  1(1) 

O(1W) 22(1)  32(2) 19(1)  2(1) 0(1)  -9(1) 

C(1) 13(1)  11(1) 12(1)  -2(1) 2(1)  0(1) 

______________________________________________________________________________ 
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 Table 5.   Hydrogen coordinates ( x 104) and isotropic  displacement parameters (Å2x 10 3) 

for sol1m. 

________________________________________________________________________________  

 x  y  z  U(eq) 

________________________________________________________________________________  

  

H(1WB) 3410(80) 10640(80) 10040(50) 60(20) 

H(2C) 4020(50) 8970(50) 8130(30) 16(9) 

H(2B) -600(50) 6930(40) 7190(20) 5(8) 

H(1B) 2820(50) 6070(50) 10650(30) 18(10) 

H(1D) -940(50) 9770(50) 7580(30) 18(10) 

H(1A) 2140(60) 4510(50) 11120(30) 23(10) 

H(2A) 980(50) 7620(50) 6740(30) 14(9) 

H(1C) 90(60) 10080(50) 6900(30) 21(10) 

H(5A) -1560(70) 5560(60) 11070(30) 36(14) 

H(1WA) 3230(90) 11280(80) 10890(50) 70(20) 

________________________________________________________________________________ 
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 Table 6.  Torsion angles [°] for sol1m. 

________________________________________________________________  

O(1)-P(1)-O(3)-Mn(1) 139.78(18) 

O(2)-P(1)-O(3)-Mn(1) 12.5(2) 

C(2)-P(1)-O(3)-Mn(1) -100.5(2) 

O(3)#1-Mn(1)-O(3)-P(1) 63(100) 

O(6)-Mn(1)-O(3)-P(1) -123.4(2) 

O(6)#1-Mn(1)-O(3)-P(1) 56.6(2) 

O(1W)#1-Mn(1)-O(3)-P(1) 143.0(2) 

O(1W)-Mn(1)-O(3)-P(1) -37.0(2) 

O(4)-P(2)-O(6)-Mn(1) -156.20(14) 

O(5)-P(2)-O(6)-Mn(1) -29.3(2) 

C(1)-P(2)-O(6)-Mn(1) 84.15(18) 

O(3)#1-Mn(1)-O(6)-P(2) 139.66(17) 

O(3)-Mn(1)-O(6)-P(2) -40.34(17) 

O(6)#1-Mn(1)-O(6)-P(2) 2(100) 

O(1W)#1-Mn(1)-O(6)-P(2) 46.43(18) 

O(1W)-Mn(1)-O(6)-P(2) -133.57(18) 

C(1)#2-N(1)-C(2)-P(1) -159.2(2) 

O(3)-P(1)-C(2)-N(1) 59.9(2) 

O(1)-P(1)-C(2)-N(1) -175.29(19) 

O(2)-P(1)-C(2)-N(1) -56.3(2) 

O(6)-P(2)-C(1)-N(1)#3 84.6(2) 

O(4)-P(2)-C(1)-N(1)#3 -40.8(2) 

O(5)-P(2)-C(1)-N(1)#3 -159.6(2) 

________________________________________________________________  

Symmetry transformations used to generate equivalent atoms:  

#1 -x,-y+2,-z+2    #2 x-1/2,-y+3/2,z-1/2    #3 x+1/2,-y+3/2,z+1/2       
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 Table 7.  Hydrogen bonds for sol1m  [Å and °]. 

____________________________________________________________________________  

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

____________________________________________________________________________  

 O(1W)-H(1WB)...O(2) 0.71(6) 2.50(6) 3.079(4) 140(6) 

 O(2)-H(2C)...O(4)#4 0.86(4) 1.69(4) 2.551(3) 173(4) 

 N(1)-H(1D)...O(6)#1 0.89(4) 1.99(4) 2.835(3) 156(4) 

 O(5)-H(5A)...O(1)#5 0.70(5) 1.84(5) 2.535(3) 175(6) 

 O(1W)-H(1WA)...O(4)#6 0.83(7) 2.03(7) 2.851(4) 169(6) 

____________________________________________________________________________  

Symmetry transformations used to generate equivalent atoms:  

#1 -x,-y+2,-z+2    #2 x-1/2,-y+3/2,z-1/2    #3 x+1/2,-y+3/2,z+1/2       

#4 x+1/2,-y+3/2,z-1/2    #5 -x,-y+1,-z+2    #6 -x+1/2,y+1/2,-z+5/2       
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Part 3 Twin model for compound 2 
 
          The structure of cobalt compound was solved by direct methods. All non-hydrogen 
atoms were refined anisotropically. The structure was modeled as a pair of racemic twins 
and the twinning ratio was refined as 50/50. A heavy residual peak led us to believe the 
existed of an intergrowth or microtwin. To model the microtwin, occupancy number of 
the atoms across the pseudo mirror plan were allowed to be refined, and an extra 
disordered fragment was used to model the residual electronic density. The disordered 
ratio was refined to 90/10, the disordered fragment was related to the major fragment by a 
pseudo mirror plan perpendicular to c. 

 
Fig.1 bc Plane packing of 2 
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Fig. 2 bc plane Packing of 2 
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Fig. 3 Plot of bc plane with both disordered parts stacked together in 2 
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Fig. 4 Plot bc plane of 2 

 

 
Fig. 5 Plot of ab plane of 2 



 35

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 6 Polyhedra plot of conformation A on ab plane for 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 7 Polyhedra plot of conformation B on ab plane for 2 
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Part 4 Cif file of microtwin cobalt structure 
 
 
data_sol1  
  
_audit_creation_method            SHELXL-97  
_chemical_name_systematic  
;  
 ?  
;  
_chemical_name_common             ?  
_chemical_melting_point           ?  
_chemical_formula_moiety          ?  
_chemical_formula_sum  
 'C4 H8 Co3 N2 O12 P4'  
_chemical_formula_weight          576.79  
  
loop_  
 _atom_type_symbol  
 _atom_type_description  
 _atom_type_scat_dispersion_real  
 _atom_type_scat_dispersion_imag  
 _atom_type_scat_source  
 'C'  'C'   0.0033   0.0016  
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4'  
 'H'  'H'   0.0000   0.0000  
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4'  
 'N'  'N'   0.0061   0.0033  
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4'  
 'O'  'O'   0.0106   0.0060  
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4'  
 'P'  'P'   0.1023   0.0942  
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4'  
 'Co'  'Co'   0.3494   0.9721  
 'International Tables Vol C Tables 4.2.6.8 and 6.1.1.4'  
  
_symmetry_cell_setting            ?  
_symmetry_space_group_name_H-M    ?  
  
loop_  
 _symmetry_equiv_pos_as_xyz  
 'x, y, z'  
 '-x, -y, z'  
 '-x+1/2, y+1/2, -z'  
 'x+1/2, -y+1/2, -z'  
 _cell_length_a                    10.820(2)  
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_cell_length_b                    13.479(3)  
_cell_length_c                    5.4145(11)  
_cell_angle_alpha                 90.00  
_cell_angle_beta                  90.00  
_cell_angle_gamma                 90.00  
_cell_volume                      789.7(3)  
_cell_formula_units_Z             2  
_cell_measurement_temperature     173(2)  
_cell_measurement_reflns_used     ?  
_cell_measurement_theta_min       ?  
_cell_measurement_theta_max       ?  
 _exptl_crystal_description        ?  
_exptl_crystal_colour             ?  
_exptl_crystal_size_max           ?  
_exptl_crystal_size_mid           ?  
_exptl_crystal_size_min           ?  
_exptl_crystal_density_meas       ?  
_exptl_crystal_density_diffrn     2.426  
_exptl_crystal_density_method     'not measured'  
_exptl_crystal_F_000              566  
_exptl_absorpt_coefficient_mu     3.584  
_exptl_absorpt_correction_type    ?  
_exptl_absorpt_correction_T_min   ?  
_exptl_absorpt_correction_T_max   ?  
_exptl_absorpt_process_details    ?  
 _exptl_special_details  
_diffrn_ambient_temperature       173(2)  
_diffrn_radiation_wavelength      0.71073  
_diffrn_radiation_type            MoK\a  
_diffrn_radiation_source          'fine-focus sealed tube'  
_diffrn_radiation_monochromator   graphite  
_diffrn_measurement_device_type   ?  
_diffrn_measurement_method        ?  
_diffrn_detector_area_resol_mean  ?  
_diffrn_standards_number          ?  
_diffrn_standards_interval_count  ?  
_diffrn_standards_interval_time   ?  
_diffrn_standards_decay_%         ?  
_diffrn_reflns_number             8634  
_diffrn_reflns_av_R_equivalents   0.0673  
_diffrn_reflns_av_sigmaI/netI     0.0422  
_diffrn_reflns_limit_h_min        -14  
_diffrn_reflns_limit_h_max        13  
_diffrn_reflns_limit_k_min        -17  
_diffrn_reflns_limit_k_max        17  
_diffrn_reflns_limit_l_min        -6  
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_diffrn_reflns_limit_l_max        7  
_diffrn_reflns_theta_min          2.41  
_diffrn_reflns_theta_max          28.28  
_reflns_number_total              1839  
_reflns_number_gt                 1754  
_reflns_threshold_expression      >2sigma(I)  
  
_computing_data_collection        ?  
_computing_cell_refinement        ?  
_computing_data_reduction         ?  
_computing_structure_solution     'SHELXS-97 (Sheldrick, 1990)'  
_computing_structure_refinement   'SHELXL-97 (Sheldrick, 1997)'  
_computing_molecular_graphics     ?  
_computing_publication_material   ?  
  
_refine_special_details  
;  
 Refinement of F^2^ against ALL reflections.  The weighted R-factor wR and  
 goodness of fit S are based on F^2^, conventional R-factors R are based  
 on F, with F set to zero for negative F^2^. The threshold expression of  
 F^2^ > 2sigma(F^2^) is used only for calculating R-factors(gt) etc. and is  
 not relevant to the choice of reflections for refinement.  R-factors based  
 on F^2^ are statistically about twice as large as those based on F, and R-  
 factors based on ALL data will be even larger.  
;  
 _refine_ls_structure_factor_coef  Fsqd   
_refine_ls_matrix_type            full  
_refine_ls_weighting_scheme       calc   
_refine_ls_weighting_details  
 'calc w=1/[\s^2^(Fo^2^)+(0.0622P)^2^+1.3852P] where P=(Fo^2^+2Fc^2^)/3'  
_atom_sites_solution_primary      direct  
_atom_sites_solution_secondary    difmap  
_atom_sites_solution_hydrogens    geom  
_refine_ls_hydrogen_treatment     mixed  
_refine_ls_extinction_method      none  
_refine_ls_extinction_coef        ?  
_refine_ls_abs_structure_details  
 'Flack H D (1983), Acta Cryst. A39, 876-881'  
_refine_ls_abs_structure_Flack    0.49(3)  
_refine_ls_number_reflns          1839  
_refine_ls_number_parameters      146  
_refine_ls_number_restraints      0  
_refine_ls_R_factor_all           0.0372  
_refine_ls_R_factor_gt            0.0349  
_refine_ls_wR_factor_ref          0.0950  
_refine_ls_wR_factor_gt           0.0915  
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_refine_ls_goodness_of_fit_ref    0.983  
_refine_ls_restrained_S_all       0.983  
_refine_ls_shift/su_max           0.030  
_refine_ls_shift/su_mean          0.005  
  
loop_  
 _atom_site_label  
 _atom_site_type_symbol  
 _atom_site_fract_x  
 _atom_site_fract_y  
 _atom_site_fract_z  
 _atom_site_U_iso_or_equiv  
 _atom_site_adp_type  
 _atom_site_occupancy  
 _atom_site_symmetry_multiplicity  
 _atom_site_calc_flag  
 _atom_site_refinement_flags  
 _atom_site_disorder_assembly  
 _atom_site_disorder_group  
Co1 Co 0.31891(5) 0.12320(4) 0.49896(10) 0.01407(18) Uani 1 1 d . . .  
P3 P 0.26890(8) 0.00326(7) 0.0143(2) 0.0156(2) Uani 1 1 d . . .  
O2 O 0.1799(2) 0.2165(2) 0.4743(6) 0.0182(6) Uani 1 1 d . . .  
N3 N 0.0730(3) 0.3430(2) 0.9750(7) 0.0167(7) Uani 1 1 d . . .  
O5 O -0.0250(3) 0.1219(2) 0.5127(6) 0.0201(6) Uani 1 1 d . . .  
Co2 Co 0.0000 0.0000 0.32404(17) 0.0142(2) Uani 0.894(4) 2 d SP . 1  
P4 P 0.04540(12) 0.21822(9) 0.5538(3) 0.0134(3) Uani 0.894(4) 1 d P . 1  
O6 O 0.3606(3) 0.0600(3) 0.1790(7) 0.0202(7) Uani 0.894(4) 1 d P . 1  
O10 O 0.1359(3) 0.0237(2) 0.0881(7) 0.0183(7) Uani 0.894(4) 1 d P . 1  
O7 O -0.0196(3) 0.3086(3) 0.4397(8) 0.0153(7) Uani 0.894(4) 1 d P . 1  
O9 O 0.2981(4) 0.0192(2) -0.2576(7) 0.0238(8) Uani 0.894(4) 1 d P . 1  
C2 C 0.0419(5) 0.2392(3) 0.8910(8) 0.0161(9) Uani 0.894(4) 1 d P . 1  
H2A H -0.0418 0.2225 0.9522 0.019 Uiso 0.894(4) 1 calc PR . 1  
H2B H 0.1007 0.1927 0.9697 0.019 Uiso 0.894(4) 1 calc PR . 1  
C1 C 0.2952(4) -0.1281(3) 0.0728(10) 0.0151(9) Uani 0.894(4) 1 d P . 1  
H1A H 0.2741 -0.1433 0.2466 0.018 Uiso 0.894(4) 1 calc PR . 1  
H1B H 0.2402 -0.1679 -0.0347 0.018 Uiso 0.894(4) 1 calc PR . 1  
Co2B Co 0.0000 0.0000 0.6909(13) 0.011(2) Uiso 0.106(4) 2 d SP . 2  
P4B P 0.0448(10) 0.2174(8) 0.428(3) 0.014(3) Uiso 0.106(4) 1 d P . 2  
O10B O 0.144(3) 0.027(2) -0.069(7) 0.024(7) Uiso 0.106(4) 1 d P . 2  
O9B O 0.330(4) 0.021(3) 0.274(7) 0.031(8) Uiso 0.106(4) 1 d P . 2  
O7B O -0.017(3) 0.313(2) 0.551(6) 0.011(7) Uiso 0.106(4) 1 d P . 2  
C2B C 0.041(3) 0.239(2) 0.091(5) 0.003(6) Uiso 0.106(4) 1 d P . 2  
H2BA H 0.0973 0.1896 0.0157 0.004 Uiso 0.106(4) 1 calc PR . 2  
H2BB H -0.0438 0.2213 0.0351 0.004 Uiso 0.106(4) 1 calc PR . 2  
O6B O 0.356(3) 0.066(2) -0.154(5) 0.019(6) Uiso 0.106(4) 1 d P . 2  
C1B C 0.300(4) -0.121(3) -0.066(9) 0.014(8) Uiso 0.106(4) 1 d P . 2  
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H1BA H 0.2349 -0.1640 0.0050 0.016 Uiso 0.106(4) 1 calc PR . 2  
H1BB H 0.2963 -0.1277 -0.2480 0.016 Uiso 0.106(4) 1 calc PR . 2  
  
loop_  
 _atom_site_aniso_label  
 _atom_site_aniso_U_11  
 _atom_site_aniso_U_22  
 _atom_site_aniso_U_33  
 _atom_site_aniso_U_23  
 _atom_site_aniso_U_13  
 _atom_site_aniso_U_12  
Co1 0.0108(3) 0.0135(3) 0.0178(3) -0.0002(2) 0.0005(2) -0.00017(18)  
P3 0.0109(4) 0.0126(4) 0.0231(5) 0.0002(5) 0.0003(4) 0.0001(3)  
O2 0.0136(12) 0.0170(13) 0.0239(15) 0.0001(12) 0.0013(14) 0.0018(10)  
N3 0.0100(14) 0.0123(14) 0.028(2) -0.0029(14) 0.0020(16) -0.0002(11)  
O5 0.0186(14) 0.0164(13) 0.0252(15) -0.0058(15) 0.0031(13) -0.0038(10)  
Co2 0.0123(4) 0.0119(4) 0.0185(5) 0.000 0.000 0.0000(3)  
P4 0.0119(5) 0.0122(5) 0.0162(8) -0.0005(4) 0.0005(4) -0.0010(4)  
O6 0.0178(16) 0.0216(16) 0.0211(17) -0.0043(16) 0.0065(14) -0.0065(14)  
O10 0.0100(14) 0.0204(17) 0.0245(18) 0.0018(14) 0.0028(13) 0.0017(12)  
O7 0.0150(17) 0.0159(16) 0.0151(19) 0.0015(13) -0.0013(13) 0.0037(12)  
O9 0.027(2) 0.0217(18) 0.0229(17) 0.0046(13) -0.0014(15) -0.0037(15)  
C2 0.0163(19) 0.011(2) 0.021(2) -0.0006(16) -0.0014(17) -0.0016(16)  
C1 0.010(2) 0.012(2) 0.023(3) 0.0023(16) 0.0035(16) 0.0009(15)  
  
_geom_special_details  
;  
 All esds (except the esd in the dihedral angle between two l.s. planes)  
 are estimated using the full covariance matrix.  The cell esds are taken  
 into account individually in the estimation of esds in distances, angles  
 and torsion angles; correlations between esds in cell parameters are only  
 used when they are defined by crystal symmetry.  An approximate (isotropic)  
 treatment of cell esds is used for estimating esds involving l.s. planes.  
;  
  
loop_  
 _geom_bond_atom_site_label_1  
 _geom_bond_atom_site_label_2  
 _geom_bond_distance  
 _geom_bond_site_symmetry_2  
 _geom_bond_publ_flag  
Co1 O9B 1.84(3) . ?  
Co1 O9 1.937(3) 1_556 ?  
Co1 O2 1.965(3) . ?  
Co1 O6 1.982(3) . ?  
Co1 O7 2.002(4) 4_556 ?  
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Co1 O7B 2.00(3) 4_556 ?  
Co1 O6B 2.07(3) 1_556 ?  
P3 O10B 1.46(3) . ?  
P3 O10 1.519(3) . ?  
P3 O9 1.521(4) . ?  
P3 O6 1.538(3) . ?  
P3 O6B 1.56(3) . ?  
P3 O9B 1.57(4) . ?  
P3 C1B 1.76(4) . ?  
P3 C1 1.821(5) . ?  
O2 P4B 1.483(11) . ?  
O2 P4 1.517(3) . ?  
N3 C1 1.501(5) 3_556 ?  
N3 C2 1.509(5) . ?  
N3 C1B 1.54(4) 3_556 ?  
N3 C2B 1.58(3) 1_556 ?  
O5 P4 1.522(3) . ?  
O5 P4B 1.561(11) . ?  
O5 Co2B 1.924(5) . ?  
O5 Co2 1.953(3) . ?  
Co2 O5 1.953(3) 2 ?  
Co2 O10 1.973(4) 2 ?  
Co2 O10 1.973(4) . ?  
P4 O7 1.536(4) . ?  
P4 C2 1.848(5) . ?  
O7 Co1 2.002(4) 4_456 ?  
O9 Co1 1.937(3) 1_554 ?  
C1 N3 1.501(5) 3_546 ?  
Co2B O5 1.924(5) 2 ?  
Co2B O10B 2.06(4) 1_556 ?  
Co2B O10B 2.06(4) 2_556 ?  
P4B O7B 1.59(3) . ?  
P4B C2B 1.85(3) . ?  
O10B Co2B 2.06(4) 1_554 ?  
O7B Co1 2.00(3) 4_456 ?  
C2B N3 1.58(3) 1_554 ?  
O6B Co1 2.07(3) 1_554 ?  
C1B N3 1.54(4) 3_546 ?  
  
loop_  
 _geom_angle_atom_site_label_1  
 _geom_angle_atom_site_label_2  
 _geom_angle_atom_site_label_3  
 _geom_angle  
 _geom_angle_site_symmetry_1  
 _geom_angle_site_symmetry_3  
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 _geom_angle_publ_flag  
O9B Co1 O9 85.1(12) . 1_556 ?  
O9B Co1 O2 119.0(12) . . ?  
O9 Co1 O2 114.85(14) 1_556 . ?  
O9B Co1 O6 24.1(12) . . ?  
O9 Co1 O6 108.07(15) 1_556 . ?  
O2 Co1 O6 112.92(14) . . ?  
O9B Co1 O7 113.3(13) . 4_556 ?  
O9 Co1 O7 108.71(16) 1_556 4_556 ?  
O2 Co1 O7 112.69(13) . 4_556 ?  
O6 Co1 O7 98.26(16) . 4_556 ?  
O9B Co1 O7B 100.2(16) . 4_556 ?  
O9 Co1 O7B 120.5(9) 1_556 4_556 ?  
O2 Co1 O7B 113.4(9) . 4_556 ?  
O6 Co1 O7B 82.3(10) . 4_556 ?  
O7 Co1 O7B 17.4(9) 4_556 4_556 ?  
O9B Co1 O6B 107.8(14) . 1_556 ?  
O9 Co1 O6B 30.0(8) 1_556 1_556 ?  
O2 Co1 O6B 116.7(8) . 1_556 ?  
O6 Co1 O6B 126.0(8) . 1_556 ?  
O7 Co1 O6B 81.6(8) 4_556 1_556 ?  
O7B Co1 O6B 96.4(13) 4_556 1_556 ?  
O10B P3 O10 33.4(14) . . ?  
O10B P3 O9 82.0(14) . . ?  
O10 P3 O9 115.2(2) . . ?  
O10B P3 O6 131.9(13) . . ?  
O10 P3 O6 111.6(2) . . ?  
O9 P3 O6 110.91(19) . . ?  
O10B P3 O6B 104.9(17) . . ?  
O10 P3 O6B 128.9(11) . . ?  
O9 P3 O6B 39.7(11) . . ?  
O6 P3 O6B 71.4(11) . . ?  
O10B P3 O9B 129(2) . . ?  
O10 P3 O9B 97.8(15) . . ?  
O9 P3 O9B 139.2(15) . . ?  
O6 P3 O9B 30.1(14) . . ?  
O6B P3 O9B 100.9(18) . . ?  
O10B P3 C1B 107.9(18) . . ?  
O10 P3 C1B 114.7(13) . . ?  
O9 P3 C1B 81.7(15) . . ?  
O6 P3 C1B 119.6(13) . . ?  
O6B P3 C1B 104.7(18) . . ?  
O9B P3 C1B 106.5(19) . . ?  
O10B P3 C1 114.3(13) . . ?  
O10 P3 C1 106.2(2) . . ?  
O9 P3 C1 105.8(2) . . ?  



 43

O6 P3 C1 106.4(2) . . ?  
O6B P3 C1 122.2(11) . . ?  
O9B P3 C1 85.7(13) . . ?  
C1B P3 C1 24.4(15) . . ?  
P4B O2 P4 26.2(5) . . ?  
P4B O2 Co1 140.5(4) . . ?  
P4 O2 Co1 136.46(18) . . ?  
C1 N3 C2 113.6(3) 3_556 . ?  
C1 N3 C1B 28.9(17) 3_556 3_556 ?  
C2 N3 C1B 126.1(15) . 3_556 ?  
C1 N3 C2B 120.7(12) 3_556 1_556 ?  
C2 N3 C2B 41.0(11) . 1_556 ?  
C1B N3 C2B 111(2) 3_556 1_556 ?  
P4 O5 P4B 25.5(5) . . ?  
P4 O5 Co2B 125.8(2) . . ?  
P4B O5 Co2B 141.6(5) . . ?  
P4 O5 Co2 136.45(19) . . ?  
P4B O5 Co2 118.2(5) . . ?  
Co2B O5 Co2 61.6(2) . . ?  
O5 Co2 O5 116.94(19) . 2 ?  
O5 Co2 O10 111.80(13) . 2 ?  
O5 Co2 O10 107.79(13) 2 2 ?  
O5 Co2 O10 107.79(13) . . ?  
O5 Co2 O10 111.80(13) 2 . ?  
O10 Co2 O10 99.3(2) 2 . ?  
O2 P4 O5 115.15(18) . . ?  
O2 P4 O7 109.71(19) . . ?  
O5 P4 O7 112.9(2) . . ?  
O2 P4 C2 107.6(2) . . ?  
O5 P4 C2 105.4(2) . . ?  
O7 P4 C2 105.5(2) . . ?  
P3 O6 Co1 125.0(2) . . ?  
P3 O10 Co2 147.9(2) . . ?  
P4 O7 Co1 134.2(3) . 4_456 ?  
P3 O9 Co1 141.7(2) . 1_554 ?  
N3 C2 P4 115.8(3) . . ?  
N3 C1 P3 111.8(3) 3_546 . ?  
O5 Co2B O5 119.8(4) 2 . ?  
O5 Co2B O10B 111.1(9) 2 1_556 ?  
O5 Co2B O10B 105.7(9) . 1_556 ?  
O5 Co2B O10B 105.7(9) 2 2_556 ?  
O5 Co2B O10B 111.1(9) . 2_556 ?  
O10B Co2B O10B 102(2) 1_556 2_556 ?  
O2 P4B O5 114.8(7) . . ?  
O2 P4B O7B 110.4(14) . . ?  
O5 P4B O7B 110.0(14) . . ?  



 44

O2 P4B C2B 101.1(13) . . ?  
O5 P4B C2B 113.9(12) . . ?  
O7B P4B C2B 106.0(17) . . ?  
P3 O10B Co2B 149(2) . 1_554 ?  
P3 O9B Co1 133(2) . . ?  
P4B O7B Co1 132(2) . 4_456 ?  
N3 C2B P4B 121.7(18) 1_554 . ?  
P3 O6B Co1 128.2(17) . 1_554 ?  
N3 C1B P3 113(2) 3_546 . ?  
  
loop_  
 _geom_torsion_atom_site_label_1  
 _geom_torsion_atom_site_label_2  
 _geom_torsion_atom_site_label_3  
 _geom_torsion_atom_site_label_4  
 _geom_torsion  
 _geom_torsion_site_symmetry_1  
 _geom_torsion_site_symmetry_2  
 _geom_torsion_site_symmetry_3  
 _geom_torsion_site_symmetry_4  
 _geom_torsion_publ_flag  
O9B Co1 O2 P4B 41.9(17) . . . . ?  
O9 Co1 O2 P4B -56.6(9) 1_556 . . . ?  
O6 Co1 O2 P4B 67.9(9) . . . . ?  
O7 Co1 O2 P4B 178.2(9) 4_556 . . . ?  
O7B Co1 O2 P4B 159.3(15) 4_556 . . . ?  
O6B Co1 O2 P4B -90.0(13) 1_556 . . . ?  
O9B Co1 O2 P4 81.5(15) . . . . ?  
O9 Co1 O2 P4 -17.1(3) 1_556 . . . ?  
O6 Co1 O2 P4 107.5(3) . . . . ?  
O7 Co1 O2 P4 -142.3(3) 4_556 . . . ?  
O7B Co1 O2 P4 -161.2(11) 4_556 . . . ?  
O6B Co1 O2 P4 -50.5(10) 1_556 . . . ?  
P4 O5 Co2 O5 113.4(3) . . . 2 ?  
P4B O5 Co2 O5 136.1(6) . . . 2 ?  
Co2B O5 Co2 O5 0.0 . . . 2 ?  
P4 O5 Co2 O10 -121.7(3) . . . 2 ?  
P4B O5 Co2 O10 -99.0(6) . . . 2 ?  
Co2B O5 Co2 O10 124.92(12) . . . 2 ?  
P4 O5 Co2 O10 -13.6(3) . . . . ?  
P4B O5 Co2 O10 9.2(6) . . . . ?  
Co2B O5 Co2 O10 -126.92(12) . . . . ?  
P4B O2 P4 O5 71.1(10) . . . . ?  
Co1 O2 P4 O5 -42.4(4) . . . . ?  
P4B O2 P4 O7 -57.5(10) . . . . ?  
Co1 O2 P4 O7 -171.0(3) . . . . ?  
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P4B O2 P4 C2 -171.7(10) . . . . ?  
Co1 O2 P4 C2 74.8(3) . . . . ?  
P4B O5 P4 O2 -67.3(10) . . . . ?  
Co2B O5 P4 O2 69.7(3) . . . . ?  
Co2 O5 P4 O2 -15.0(4) . . . . ?  
P4B O5 P4 O7 59.7(9) . . . . ?  
Co2B O5 P4 O7 -163.2(3) . . . . ?  
Co2 O5 P4 O7 112.0(3) . . . . ?  
P4B O5 P4 C2 174.3(10) . . . . ?  
Co2B O5 P4 C2 -48.7(3) . . . . ?  
Co2 O5 P4 C2 -133.4(3) . . . . ?  
O10B P3 O6 Co1 47.0(18) . . . . ?  
O10 P3 O6 Co1 15.2(3) . . . . ?  
O9 P3 O6 Co1 145.2(2) . . . . ?  
O6B P3 O6 Co1 140.6(12) . . . . ?  
O9B P3 O6 Co1 -52(3) . . . . ?  
C1B P3 O6 Co1 -122.6(17) . . . . ?  
C1 P3 O6 Co1 -100.2(3) . . . . ?  
O9B Co1 O6 P3 56(3) . . . . ?  
O9 Co1 O6 P3 73.7(3) 1_556 . . . ?  
O2 Co1 O6 P3 -54.5(3) . . . . ?  
O7 Co1 O6 P3 -173.5(3) 4_556 . . . ?  
O7B Co1 O6 P3 -166.7(9) 4_556 . . . ?  
O6B Co1 O6 P3 101.0(10) 1_556 . . . ?  
O10B P3 O10 Co2 150(2) . . . . ?  
O9 P3 O10 Co2 157.1(4) . . . . ?  
O6 P3 O10 Co2 -75.2(4) . . . . ?  
O6B P3 O10 Co2 -158.3(14) . . . . ?  
O9B P3 O10 Co2 -47.4(14) . . . . ?  
C1B P3 O10 Co2 64.8(18) . . . . ?  
C1 P3 O10 Co2 40.3(5) . . . . ?  
O5 Co2 O10 P3 108.7(4) . . . . ?  
O5 Co2 O10 P3 -21.1(5) 2 . . . ?  
O10 Co2 O10 P3 -134.7(5) 2 . . . ?  
O2 P4 O7 Co1 -166.3(3) . . . 4_456 ?  
O5 P4 O7 Co1 63.8(4) . . . 4_456 ?  
C2 P4 O7 Co1 -50.7(4) . . . 4_456 ?  
O10B P3 O9 Co1 75.5(13) . . . 1_554 ?  
O10 P3 O9 Co1 71.7(4) . . . 1_554 ?  
O6 P3 O9 Co1 -56.4(4) . . . 1_554 ?  
O6B P3 O9 Co1 -49.7(17) . . . 1_554 ?  
O9B P3 O9 Co1 -69(2) . . . 1_554 ?  
C1B P3 O9 Co1 -174.9(13) . . . 1_554 ?  
C1 P3 O9 Co1 -171.4(4) . . . 1_554 ?  
C1 N3 C2 P4 -66.8(4) 3_556 . . . ?  
C1B N3 C2 P4 -97(2) 3_556 . . . ?  
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C2B N3 C2 P4 -177(2) 1_556 . . . ?  
O2 P4 C2 N3 73.4(3) . . . . ?  
O5 P4 C2 N3 -163.3(3) . . . . ?  
O7 P4 C2 N3 -43.7(4) . . . . ?  
O10B P3 C1 N3 149.6(16) . . . 3_546 ?  
O10 P3 C1 N3 -175.8(3) . . . 3_546 ?  
O9 P3 C1 N3 61.3(4) . . . 3_546 ?  
O6 P3 C1 N3 -56.7(4) . . . 3_546 ?  
O6B P3 C1 N3 21.3(13) . . . 3_546 ?  
O9B P3 C1 N3 -78.9(15) . . . 3_546 ?  
C1B P3 C1 N3 70(3) . . . 3_546 ?  
P4 O5 Co2B O5 -128.8(3) . . . 2 ?  
P4B O5 Co2B O5 -100.6(9) . . . 2 ?  
Co2 O5 Co2B O5 0.0 . . . 2 ?  
P4 O5 Co2B O10B -2.4(11) . . . 1_556 ?  
P4B O5 Co2B O10B 25.7(14) . . . 1_556 ?  
Co2 O5 Co2B O10B 126.3(10) . . . 1_556 ?  
P4 O5 Co2B O10B 107.4(10) . . . 2_556 ?  
P4B O5 Co2B O10B 135.6(14) . . . 2_556 ?  
Co2 O5 Co2B O10B -123.8(10) . . . 2_556 ?  
P4 O2 P4B O5 -66.9(10) . . . . ?  
Co1 O2 P4B O5 29.8(15) . . . . ?  
P4 O2 P4B O7B 58.1(16) . . . . ?  
Co1 O2 P4B O7B 154.8(13) . . . . ?  
P4 O2 P4B C2B 170.0(16) . . . . ?  
Co1 O2 P4B C2B -93.3(13) . . . . ?  
P4 O5 P4B O2 70.3(11) . . . . ?  
Co2B O5 P4B O2 7.5(15) . . . . ?  
Co2 O5 P4B O2 -71.5(10) . . . . ?  
P4 O5 P4B O7B -54.9(15) . . . . ?  
Co2B O5 P4B O7B -117.7(15) . . . . ?  
Co2 O5 P4B O7B 163.3(15) . . . . ?  
P4 O5 P4B C2B -173.8(18) . . . . ?  
Co2B O5 P4B C2B 123.4(13) . . . . ?  
Co2 O5 P4B C2B 44.4(13) . . . . ?  
O10 P3 O10B Co2B -133(5) . . . 1_554 ?  
O9 P3 O10B Co2B 53(4) . . . 1_554 ?  
O6 P3 O10B Co2B 164(3) . . . 1_554 ?  
O6B P3 O10B Co2B 86(4) . . . 1_554 ?  
O9B P3 O10B Co2B -156(4) . . . 1_554 ?  
C1B P3 O10B Co2B -26(5) . . . 1_554 ?  
C1 P3 O10B Co2B -51(4) . . . 1_554 ?  
O10B P3 O9B Co1 -38(5) . . . . ?  
O10 P3 O9B Co1 -51(3) . . . . ?  
O9 P3 O9B Co1 94(3) . . . . ?  
O6 P3 O9B Co1 70(3) . . . . ?  
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O6B P3 O9B Co1 82(3) . . . . ?  
C1B P3 O9B Co1 -169(3) . . . . ?  
C1 P3 O9B Co1 -156(3) . . . . ?  
O9 Co1 O9B P3 134(3) 1_556 . . . ?  
O2 Co1 O9B P3 18(4) . . . . ?  
O6 Co1 O9B P3 -64(3) . . . . ?  
O7 Co1 O9B P3 -118(3) 4_556 . . . ?  
O7B Co1 O9B P3 -106(3) 4_556 . . . ?  
O6B Co1 O9B P3 154(3) 1_556 . . . ?  
O2 P4B O7B Co1 164.3(18) . . . 4_456 ?  
O5 P4B O7B Co1 -68(3) . . . 4_456 ?  
C2B P4B O7B Co1 56(3) . . . 4_456 ?  
O2 P4B C2B N3 -73(2) . . . 1_554 ?  
O5 P4B C2B N3 163.3(17) . . . 1_554 ?  
O7B P4B C2B N3 42(3) . . . 1_554 ?  
O10B P3 O6B Co1 -23(3) . . . 1_554 ?  
O10 P3 O6B Co1 -49(3) . . . 1_554 ?  
O9 P3 O6B Co1 34.2(11) . . . 1_554 ?  
O6 P3 O6B Co1 -152(2) . . . 1_554 ?  
O9B P3 O6B Co1 -159(2) . . . 1_554 ?  
C1B P3 O6B Co1 91(2) . . . 1_554 ?  
C1 P3 O6B Co1 109.5(18) . . . 1_554 ?  
O10B P3 C1B N3 -177(2) . . . 3_546 ?  
O10 P3 C1B N3 -142(2) . . . 3_546 ?  
O9 P3 C1B N3 104(3) . . . 3_546 ?  
O6 P3 C1B N3 -5(3) . . . 3_546 ?  
O6B P3 C1B N3 72(3) . . . 3_546 ?  
O9B P3 C1B N3 -35(3) . . . 3_546 ?  
C1 P3 C1B N3 -67(3) . . . 3_546 ?  
  
_diffrn_measured_fraction_theta_max    0.964  
_diffrn_reflns_theta_full              28.28  
_diffrn_measured_fraction_theta_full   0.964  
_refine_diff_density_max    0.761  
_refine_diff_density_min   -0.688  
_refine_diff_density_rms    0.137 


