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Compound 20b: 
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Compound 19c: 
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Compound 20c: 
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Compound 19d: 
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Compound 20d: 
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Compound 19e: 
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Compound 20e: 
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Compound 19f: 
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Compound 20f: 
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Compound 19g: 
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Compound 20g: 
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Compound 19h: 
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Compound 20h: 
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Compound 26: 
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Compound 18i: 
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Compound 19i: 
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Compound 20i: 
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Compound 28a: 
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Compound 29a: 
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Compound 28b: 
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Compound 29b: 
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Compound 28c: 
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Compound 29c: 
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Compound 28d: 
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Compound 29d: 

 

       

 



55 

 

 
 

 



56 

 

Compound 28e: 
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Compound 29e: 
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Compound 27f: 
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Compound 28f: 
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Compound 29f: 
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Compound 27g: 
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Compound 28g: 
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Compound 29g: 
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Compound 30: 
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Compound 29h: 
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3.  X - Ray Crystallographic Data for compound 11 
  
Structure deposited at the Cambridge Crystallographic Data Centre (CCDC 1908913)   

 

Fig1. X-Ray ellipsoid plots of 11 

Table 1. Crystal data and structure refinement for 11. 

Identification code  sa4466 

Empirical formula  C20 H27 N O6 

Formula weight  377.42 

Temperature  173.1500 K 

Wavelength  0.71073 Å 

Crystal system  Monoclinic 

Space group  P 1 21 1 

Unit cell dimensions a = 11.118(2) Å = 90°. 

 b = 7.8299(16) Å = 111.37(3)°. 

 c = 11.760(2) Å  = 90°. 

Volume 953.4(4) Å3 

Z 2 

Density (calculated) 1.315 Mg/m3 

Absorption coefficient 0.097 mm-1 

F(000) 404 

Crystal size 0.433 x 0.369 x 0.161 mm3 

Theta range for data collection 2.159 to 27.468°. 

Index ranges -14<=h<=14, -10<=k<=10, -15<=l<=15 

Reflections collected 10648 

Independent reflections 4309 [R(int) = 0.0237] 
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Completeness to theta = 26.000° 99.4 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 1.0000 and 0.8871 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 4309 / 1 / 248 

Goodness-of-fit on F2 1.074 

Final R indices [I>2sigma(I)] R1 = 0.0318, wR2 = 0.0758 

R indices (all data) R1 = 0.0323, wR2 = 0.0763 

Absolute structure parameter 0.4(3) 

Extinction coefficient n/a 

Largest diff. peak and hole 0.162 and -0.144 e.Å-3 
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Table 2. Atomic coordinates (x 104) and equivalent isotropic displacement parameters (Å2x 103) 

for 11. U(eq) is defined as one third of the trace of the orthogonalized Uij tensor. 

________________________________________________________________________________  

 x y z U(eq) 

________________________________________________________________________________   

O1 4999(1) 1330(2) -3087(1) 27(1) 

O2 5585(1) 4107(2) -3098(1) 28(1) 

O3 7732(1) 6416(2) -1677(1) 25(1) 

O4 8173(1) 8691(2) -361(1) 28(1) 

O5 6027(1) 2375(2) 614(1) 38(1) 

O6 7604(1) 3710(2) 2157(1) 27(1) 

N1 6978(1) 4793(2) 272(1) 21(1) 

C1 7786(2) 3915(3) 4846(2) 30(1) 

C2 8404(2) 4209(3) 6090(2) 32(1) 

C3 9521(2) 3309(3) 6740(2) 33(1) 

C4 10010(2) 2138(3) 6142(2) 36(1) 

C5 9384(2) 1852(3) 4902(2) 32(1) 

C6 8268(2) 2732(2) 4248(2) 25(1) 

C7 7529(2) 2291(3) 2931(2) 35(1) 

C8 6797(2) 3533(2) 976(2) 24(1) 

C9 7685(2) 6353(2) 804(2) 25(1) 

C10 7173(2) 7704(2) -203(2) 22(1) 

C11 6606(2) 6668(2) -1376(1) 20(1) 

C12 6142(2) 4977(2) -1031(1) 19(1) 

C13 6214(2) 3509(2) -1867(1) 21(1) 

C14 5458(2) 1875(2) -1840(2) 27(1) 

C15 4678(2) 2842(2) -3801(2) 23(1) 

C16 3318(2) 3445(3) -4002(2) 33(1) 

C17 4883(2) 2520(3) -4983(2) 29(1) 

C18 9908(2) 7410(3) -857(2) 40(1) 

C19 8166(2) 9193(3) -2376(2) 34(1) 

C24 8500(2) 7931(2) -1332(2) 25(1) 

________________________________________________________________________________ 
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 Table 3. Bond lengths [Å] and angles [°] for 11. 

_____________________________________________________  

O1-C14  1.432(2) 

O1-C15  1.420(2) 

O2-C13  1.437(2) 

O2-C15  1.440(2) 

O3-C11  1.433(2) 

O3-C24  1.431(2) 

O4-C10  1.421(2) 

O4-C24  1.447(2) 

O5-C8  1.213(2) 

O6-C7  1.458(2) 

O6-C8  1.359(2) 

N1-C8  1.350(2) 

N1-C9  1.463(2) 

N1-C12  1.481(2) 

C1-H1  0.9300 

C1-C2  1.390(3) 

C1-C6  1.384(3) 

C2-H2  0.9300 

C2-C3  1.389(3) 

C3-H3  0.9300 

C3-C4  1.381(3) 

C4-H4  0.9300 

C4-C5  1.387(3) 

C5-H5  0.9300 

C5-C6  1.381(3) 

C6-C7  1.505(3) 

C7-H7A  0.9700 

C7-H7B  0.9700 

C9-H9A  0.9700 

C9-H9B  0.9700 

C9-C10  1.534(2) 

C10-H10  0.9800 

C10-C11  1.525(2) 

C11-H11  0.9800 

C11-C12  1.529(2) 

C12-H12  0.9800 
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C12-C13  1.533(2) 

C13-H13  0.9800 

C13-C14  1.537(2) 

C14-H14A  0.9700 

C14-H14B  0.9700 

C15-C16  1.518(3) 

C15-C17  1.509(3) 

C16-H16A  0.9600 

C16-H16B  0.9600 

C16-H16C  0.9600 

C17-H17A  0.9600 

C17-H17B  0.9600 

C17-H17C  0.9600 

C18-H18A  0.9600 

C18-H18B  0.9600 

C18-H18C  0.9600 

C18-C24  1.515(3) 

C19-H19A  0.9600 

C19-H19B  0.9600 

C19-H19C  0.9600 

C19-C24  1.513(3) 

 

C15-O1-C14 106.05(13) 

C13-O2-C15 109.67(13) 

C24-O3-C11 107.48(13) 

C10-O4-C24 108.23(13) 

C8-O6-C7 113.22(14) 

C8-N1-C9 121.66(14) 

C8-N1-C12 121.86(14) 

C9-N1-C12 113.45(13) 

C2-C1-H1 119.6 

C6-C1-H1 119.6 

C6-C1-C2 120.75(17) 

C1-C2-H2 120.2 

C3-C2-C1 119.64(18) 

C3-C2-H2 120.2 

C2-C3-H3 120.1 

C4-C3-C2 119.73(18) 
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C4-C3-H3 120.1 

C3-C4-H4 119.9 

C3-C4-C5 120.13(18) 

C5-C4-H4 119.9 

C4-C5-H5 119.7 

C6-C5-C4 120.68(19) 

C6-C5-H5 119.7 

C1-C6-C7 120.64(17) 

C5-C6-C1 119.06(17) 

C5-C6-C7 120.08(19) 

O6-C7-C6 109.51(15) 

O6-C7-H7A 109.8 

O6-C7-H7B 109.8 

C6-C7-H7A 109.8 

C6-C7-H7B 109.8 

H7A-C7-H7B 108.2 

O5-C8-O6 123.63(16) 

O5-C8-N1 125.14(16) 

N1-C8-O6 111.23(15) 

N1-C9-H9A 110.8 

N1-C9-H9B 110.8 

N1-C9-C10 104.77(13) 

H9A-C9-H9B 108.9 

C10-C9-H9A 110.8 

C10-C9-H9B 110.8 

O4-C10-C9 112.80(14) 

O4-C10-H10 111.5 

O4-C10-C11 104.84(14) 

C9-C10-H10 111.5 

C11-C10-C9 104.26(14) 

C11-C10-H10 111.5 

O3-C11-C10 100.75(13) 

O3-C11-H11 112.6 

O3-C11-C12 110.87(14) 

C10-C11-H11 112.6 

C10-C11-C12 106.76(13) 

C12-C11-H11 112.6 

N1-C12-C11 102.33(13) 
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N1-C12-H12 108.8 

N1-C12-C13 115.51(14) 

C11-C12-H12 108.8 

C11-C12-C13 112.19(13) 

C13-C12-H12 108.8 

O2-C13-C12 106.34(14) 

O2-C13-H13 110.1 

O2-C13-C14 102.88(13) 

C12-C13-H13 110.1 

C12-C13-C14 117.00(14) 

C14-C13-H13 110.1 

O1-C14-C13 102.72(14) 

O1-C14-H14A 111.2 

O1-C14-H14B 111.2 

C13-C14-H14A 111.2 

C13-C14-H14B 111.2 

H14A-C14-H14B 109.1 

O1-C15-O2 105.13(13) 

O1-C15-C16 111.90(16) 

O1-C15-C17 108.41(15) 

O2-C15-C16 108.93(15) 

O2-C15-C17 109.55(15) 

C17-C15-C16 112.64(16) 

C15-C16-H16A 109.5 

C15-C16-H16B 109.5 

C15-C16-H16C 109.5 

H16A-C16-H16B 109.5 

H16A-C16-H16C 109.5 

H16B-C16-H16C 109.5 

C15-C17-H17A 109.5 

C15-C17-H17B 109.5 

C15-C17-H17C 109.5 

H17A-C17-H17B 109.5 

H17A-C17-H17C 109.5 

H17B-C17-H17C 109.5 

H18A-C18-H18B 109.5 

H18A-C18-H18C 109.5 

H18B-C18-H18C 109.5 
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C24-C18-H18A 109.5 

C24-C18-H18B 109.5 

C24-C18-H18C 109.5 

H19A-C19-H19B 109.5 

H19A-C19-H19C 109.5 

H19B-C19-H19C 109.5 

C24-C19-H19A 109.5 

C24-C19-H19B 109.5 

C24-C19-H19C 109.5 

O3-C24-O4 105.63(13) 

O3-C24-C18 108.09(16) 

O3-C24-C19 111.55(15) 

O4-C24-C18 110.04(16) 

O4-C24-C19 108.33(16) 

C19-C24-C18 112.96(17) 

_____________________________________________________________  

Symmetry transformations used to generate equivalent atoms:  

  



83 

 

 Table 4.  Anisotropic displacement parameters (Å2x 103) for 11. The anisotropic displacement factor exponent takes 

the form: -22[ h2 a*2U11 + ...  + 2 h k a* b* U12] 

______________________________________________________________________________  

 U11 U22  U33 U23 U13 U12 

______________________________________________________________________________  

O1 35(1)  18(1) 23(1)  -2(1) 6(1)  -4(1) 

O2 39(1)  23(1) 16(1)  -1(1) 3(1)  -11(1) 

O3 28(1)  23(1) 28(1)  -6(1) 14(1)  -7(1) 

O4 36(1)  24(1) 26(1)  -6(1) 12(1)  -11(1) 

O5 42(1)  43(1) 22(1)  4(1) 4(1)  -22(1) 

O6 31(1)  29(1) 17(1)  4(1) 3(1)  -8(1) 

N1 24(1)  21(1) 15(1)  1(1) 3(1)  -3(1) 

C1 25(1)  27(1) 35(1)  8(1) 9(1)  4(1) 

C2 40(1)  29(1) 36(1)  -1(1) 22(1)  2(1) 

C3 42(1)  34(1) 20(1)  2(1) 8(1)  -4(1) 

C4 32(1)  39(1) 29(1)  4(1) 1(1)  9(1) 

C5 34(1)  35(1) 27(1)  -1(1) 12(1)  7(1) 

C6 26(1)  27(1) 20(1)  6(1) 7(1)  -5(1) 

C7 45(1)  33(1) 22(1)  9(1) 4(1)  -11(1) 

C8 24(1)  28(1) 17(1)  2(1) 6(1)  -4(1) 

C9 30(1)  23(1) 18(1)  -2(1) 6(1)  -4(1) 

C10 27(1)  19(1) 21(1)  -1(1) 9(1)  -2(1) 

C11 21(1)  21(1) 17(1)  1(1) 5(1)  0(1) 

C12 18(1)  21(1) 16(1)  1(1) 4(1)  -1(1) 

C13 23(1)  21(1) 18(1)  0(1) 5(1)  -1(1) 

C14 35(1)  21(1) 21(1)  0(1) 6(1)  -4(1) 

C15 28(1)  17(1) 21(1)  -4(1) 5(1)  -4(1) 

C16 33(1)  29(1) 36(1)  -3(1) 11(1)  3(1) 

C17 36(1)  26(1) 23(1)  -6(1) 9(1)  -4(1) 

C18 28(1)  38(1) 54(1)  1(1) 13(1)  -4(1) 

C19 42(1)  32(1) 30(1)  2(1) 13(1)  -9(1) 

C24 28(1)  23(1) 26(1)  -3(1) 10(1)  -6(1) 

______________________________________________________________________________ 
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 Table 5. Hydrogen coordinates (x 104) and isotropic displacement parameters (Å2x 10 3) for 11. 

________________________________________________________________________________  

 x  y  z  U(eq) 

________________________________________________________________________________  

  

H1 7041 4521 4412 35 

H2 8072 5003 6486 39 

H3 9938 3495 7573 39 

H4 10761 1540 6573 43 

H5 9717 1060 4506 38 

H7A 7891 1272 2712 42 

H7B 6634 2063 2812 42 

H9A 8607 6190 1023 30 

H9B 7519 6686 1527 30 

H10 6518 8430 -71 27 

H11 5920 7280 -2016 24 

H12 5245 5109 -1091 23 

H13 7118 3229 -1719 26 

H14A 6015 1021 -1306 32 

H14B 4746 2115 -1572 32 

H16A 2705 2638 -4508 50 

H16B 3175 4540 -4396 50 

H16C 3214 3539 -3229 50 

H17A 5743 2100 -4808 43 

H17B 4767 3567 -5435 43 

H17C 4270 1689 -5456 43 

H18A 10057 6573 -223 60 

H18B 10439 8393 -535 60 

H18C 10121 6932 -1512 60 

H19A 8386 8715 -3027 52 

H19B 8644 10230 -2097 52 

H19C 7258 9436 -2667 52 

________________________________________________________________________________ 
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 Table 6. Torsion angles [°] for 11. 

________________________________________________________________  

O2-C13-C14-O1 27.32(17) 

O3-C11-C12-N1 83.10(15) 

O3-C11-C12-C13 -41.31(17) 

O4-C10-C11-O3 32.53(16) 

O4-C10-C11-C12 148.37(13) 

N1-C9-C10-O4 -134.39(14) 

N1-C9-C10-C11 -21.22(18) 

N1-C12-C13-O2 -166.98(13) 

N1-C12-C13-C14 78.81(19) 

C1-C2-C3-C4 0.3(3) 

C1-C6-C7-O6 72.6(2) 

C2-C1-C6-C5 -0.6(3) 

C2-C1-C6-C7 173.98(18) 

C2-C3-C4-C5 -0.5(3) 

C3-C4-C5-C6 0.1(3) 

C4-C5-C6-C1 0.4(3) 

C4-C5-C6-C7 -174.19(19) 

C5-C6-C7-O6 -112.9(2) 

C6-C1-C2-C3 0.3(3) 

C7-O6-C8-O5 4.8(3) 

C7-O6-C8-N1 -174.53(17) 

C8-O6-C7-C6 -170.12(16) 

C8-N1-C9-C10 -155.20(16) 

C8-N1-C12-C11 173.14(15) 

C8-N1-C12-C13 -64.7(2) 

C9-N1-C8-O5 165.00(19) 

C9-N1-C8-O6 -15.7(2) 

C9-N1-C12-C11 12.56(18) 

C9-N1-C12-C13 134.74(16) 

C9-C10-C11-O3 -86.22(15) 

C9-C10-C11-C12 29.62(17) 

C10-O4-C24-O3 -3.93(18) 

C10-O4-C24-C18 -120.36(16) 

C10-O4-C24-C19 115.70(16) 

C10-C11-C12-N1 -25.76(16) 

C10-C11-C12-C13 -150.18(14) 



86 

 

C11-O3-C24-O4 26.04(17) 

C11-O3-C24-C18 143.80(16) 

C11-O3-C24-C19 -91.44(17) 

C11-C12-C13-O2 -50.22(17) 

C11-C12-C13-C14 -164.44(14) 

C12-N1-C8-O5 6.0(3) 

C12-N1-C8-O6 -174.66(14) 

C12-N1-C9-C10 5.43(19) 

C12-C13-C14-O1 143.45(15) 

C13-O2-C15-O1 -14.42(18) 

C13-O2-C15-C16 105.66(17) 

C13-O2-C15-C17 -130.72(16) 

C14-O1-C15-O2 32.84(18) 

C14-O1-C15-C16 -85.25(17) 

C14-O1-C15-C17 149.92(15) 

C15-O1-C14-C13 -37.33(18) 

C15-O2-C13-C12 -131.62(15) 

C15-O2-C13-C14 -8.09(18) 

C24-O3-C11-C10 -35.77(16) 

C24-O3-C11-C12 -148.51(14) 

C24-O4-C10-C9 94.92(16) 

C24-O4-C10-C11 -17.90(18) 

________________________________________________________________  

Symmetry transformations used to generate equivalent atoms:  
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 Table 7. Hydrogen bonds for 11 [Å and °]. 

____________________________________________________________________________  

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

____________________________________________________________________________  

  
 


