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X-ray Analysis 

Single-crystal X-ray structure of 7 (CCDC 1498510) 

 

Table 1.  Crystal data and structure refinement for 7. 

Identification code  i14251 

Empirical formula  C14 H26 Cl3 N O5 Si2 

Formula weight  450.89 

Temperature  100.0(1) K 

Wavelength  0.71073 Å 

Crystal system  Orthorhombic 

Space group  P2(1)2(1)2(1) 

Unit cell dimensions a = 9.4564(2) Å α= 90°. 

 b = 11.1358(2) Å β= 90°. 

 c = 20.3440(5) Å γ = 90°. 

Volume 2142.32(8) Å3 

Z 4 

Density (calculated) 1.398 Mg/m3 

Absorption coefficient 0.563 mm-1 

F(000) 944 

Crystal size 0.30 x 0.26 x 0.20 mm3 

Theta range for data collection 2.00 to 27.10°. 

Index ranges -12<=h<=10, -10<=k<=14, -26<=l<=26 

Reflections collected 19906 

Independent reflections 4547 [R(int) = 0.0213] 

Completeness to theta = 25.00° 100.0 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 0.8958 and 0.8494 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 4547 / 0 / 236 
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Goodness-of-fit on F2 1.029 

Final R indices [I>2sigma(I)] R1 = 0.0231, wR2 = 0.0517 

R indices (all data) R1 = 0.0254, wR2 = 0.0529 

Absolute structure parameter -0.01(4) 

Largest diff. peak and hole 0.298 and -0.234 e.Å-3 

Table 2.  Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (Å2x 103) 

for i14251.  U(eq) is defined as one third of the trace of the orthogonalized Uij tensor. 

________________________________________________________________________________ 

 x y z U(eq) 

________________________________________________________________________________ 

Cl(1) 1253(1) 4082(1) -531(1) 29(1) 

Cl(2) -711(1) 2139(1) -400(1) 33(1) 

Cl(3) -1478(1) 4471(1) 76(1) 41(1) 

Si(1) 3431(1) 122(1) 2345(1) 15(1) 

Si(2) -842(1) -1507(1) 587(1) 14(1) 

O(1) -1862(1) 1603(1) 1808(1) 17(1) 

O(3) 1689(1) 316(1) 2298(1) 16(1) 

O(4) -866(1) -220(1) 1011(1) 16(1) 

O(6) -523(1) 1942(1) 2710(1) 19(1) 

O(7) 1241(1) 4056(1) 933(1) 24(1) 

N(2) 307(2) 2182(1) 946(1) 16(1) 

C(1) -691(2) 2263(2) 2040(1) 16(1) 

C(2) 621(2) 1921(1) 1637(1) 14(1) 

C(3) 963(2) 567(1) 1701(1) 14(1) 

C(4) -407(2) -165(1) 1684(1) 14(1) 

C(5) -1583(2) 435(1) 2083(1) 17(1) 

C(6) -1158(2) 765(1) 2786(1) 19(1) 

C(7) 580(2) 3247(1) 679(1) 15(1) 

C(8) -48(2) 3453(2) -22(1) 16(1) 

C(9) 4001(2) -1014(2) 1729(1) 22(1) 
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C(10) 4319(2) 1584(2) 2191(1) 25(1) 

C(11) 3761(2) -416(2) 3193(1) 22(1) 

C(12) -2293(2) -2461(2) 911(1) 25(1) 

C(13) 879(2) -2276(2) 702(1) 23(1) 

C(14) -1040(2) -1059(2) -286(1) 18(1) 

________________________________________________________________________________ 

Table 3.   Bond lengths [Å] and angles [°] for i14251. 

_____________________________________________________ 

Cl(1)-C(8)  1.7536(16) 

Cl(2)-C(8)  1.7683(17) 

Cl(3)-C(8)  1.7751(17) 

Si(1)-O(3)  1.6641(11) 

Si(1)-C(11)  1.8532(16) 

Si(1)-C(10)  1.8579(18) 

Si(1)-C(9)  1.8611(17) 

Si(2)-O(4)  1.6727(11) 

Si(2)-C(14)  1.8542(16) 

Si(2)-C(13)  1.8542(18) 

Si(2)-C(12)  1.8565(17) 

O(1)-C(1)  1.4103(19) 

O(1)-C(5)  1.4403(19) 

O(3)-C(3)  1.4225(17) 

O(4)-C(4)  1.4387(17) 

O(6)-C(1)  1.4189(17) 

O(6)-C(6)  1.4507(19) 

O(7)-C(7)  1.2121(19) 

N(2)-C(7)  1.329(2) 

N(2)-C(2)  1.4666(18) 

N(2)-H(2A)  0.751(19) 

C(1)-C(2)  1.535(2) 
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C(1)-H(1)  1.0000 

C(2)-C(3)  1.547(2) 

C(2)-H(2)  1.0000 

C(3)-C(4)  1.531(2) 

C(3)-H(3)  1.0000 

C(4)-C(5)  1.530(2) 

C(4)-H(4)  1.0000 

C(5)-C(6)  1.530(2) 

C(5)-H(5)  1.0000 

C(6)-H(6A)  0.9900 

C(6)-H(6B)  0.9900 

C(7)-C(8)  1.562(2) 

C(9)-H(9A)  0.9800 

C(9)-H(9B)  0.9800 

C(9)-H(9C)  0.9800 

C(10)-H(10A)  0.9800 

C(10)-H(10B)  0.9800 

C(10)-H(10C)  0.9800 

C(11)-H(11A)  0.9800 

C(11)-H(11B)  0.9800 

C(11)-H(11C)  0.9800 

C(12)-H(12A)  0.9800 

C(12)-H(12B)  0.9800 

C(12)-H(12C)  0.9800 

C(13)-H(13A)  0.9800 

C(13)-H(13B)  0.9800 

C(13)-H(13C)  0.9800 

C(14)-H(14A)  0.9800 

C(14)-H(14B)  0.9800 

C(14)-H(14C)  0.9800 
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O(3)-Si(1)-C(11) 105.19(7) 

O(3)-Si(1)-C(10) 108.92(7) 

C(11)-Si(1)-C(10) 111.37(8) 

O(3)-Si(1)-C(9) 109.64(7) 

C(11)-Si(1)-C(9) 111.00(8) 

C(10)-Si(1)-C(9) 110.55(8) 

O(4)-Si(2)-C(14) 105.18(7) 

O(4)-Si(2)-C(13) 110.02(7) 

C(14)-Si(2)-C(13) 109.53(7) 

O(4)-Si(2)-C(12) 107.29(7) 

C(14)-Si(2)-C(12) 114.82(8) 

C(13)-Si(2)-C(12) 109.84(8) 

C(1)-O(1)-C(5) 101.34(11) 

C(3)-O(3)-Si(1) 123.52(9) 

C(4)-O(4)-Si(2) 121.59(9) 

C(1)-O(6)-C(6) 106.49(12) 

C(7)-N(2)-C(2) 121.95(14) 

C(7)-N(2)-H(2A) 121.4(14) 

C(2)-N(2)-H(2A) 114.9(14) 

O(1)-C(1)-O(6) 106.19(12) 

O(1)-C(1)-C(2) 109.04(12) 

O(6)-C(1)-C(2) 111.05(13) 

O(1)-C(1)-H(1) 110.2 

O(6)-C(1)-H(1) 110.2 

C(2)-C(1)-H(1) 110.2 

N(2)-C(2)-C(1) 107.36(12) 

N(2)-C(2)-C(3) 108.42(12) 

C(1)-C(2)-C(3) 111.47(12) 

N(2)-C(2)-H(2) 109.8 
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C(1)-C(2)-H(2) 109.8 

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

O(3)-C(3)-C(4) 108.83(12) 

O(3)-C(3)-C(2) 111.34(12) 

C(4)-C(3)-C(2) 109.89(12) 

O(3)-C(3)-H(3) 108.9 

C(4)-C(3)-H(3) 108.9 

C(2)-C(3)-H(3) 108.9 

O(4)-C(4)-C(5) 107.76(12) 

O(4)-C(4)-C(3) 107.41(11) 

C(5)-C(4)-C(3) 111.75(12) 

O(4)-C(4)-H(4) 110.0 

C(5)-C(4)-H(4) 110.0 

C(3)-C(4)-H(4) 110.0 

O(1)-C(5)-C(4) 108.70(12) 

O(1)-C(5)-C(6) 101.29(12) 

C(4)-C(5)-C(6) 114.18(13) 

O(1)-C(5)-H(5) 110.8 

C(4)-C(5)-H(5) 110.8 

C(6)-C(5)-H(5) 110.8 

O(6)-C(6)-C(5) 103.04(12) 

O(6)-C(6)-H(6A) 111.2 

C(5)-C(6)-H(6A) 111.2 

O(6)-C(6)-H(6B) 111.2 

C(5)-C(6)-H(6B) 111.2 

H(6A)-C(6)-H(6B) 109.1 

O(7)-C(7)-N(2) 126.11(14) 

O(7)-C(7)-C(8) 118.43(14) 

N(2)-C(7)-C(8) 115.45(13) 

C(7)-C(8)-Cl(1) 109.31(10) 
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C(7)-C(8)-Cl(2) 114.26(11) 

Cl(1)-C(8)-Cl(2) 108.78(8) 

C(7)-C(8)-Cl(3) 106.36(10) 

Cl(1)-C(8)-Cl(3) 110.19(9) 

Cl(2)-C(8)-Cl(3) 107.89(8) 

Si(1)-C(9)-H(9A) 109.5 

Si(1)-C(9)-H(9B) 109.5 

H(9A)-C(9)-H(9B) 109.5 

Si(1)-C(9)-H(9C) 109.5 

H(9A)-C(9)-H(9C) 109.5 

H(9B)-C(9)-H(9C) 109.5 

Si(1)-C(10)-H(10A) 109.5 

Si(1)-C(10)-H(10B) 109.5 

H(10A)-C(10)-H(10B) 109.5 

Si(1)-C(10)-H(10C) 109.5 

H(10A)-C(10)-H(10C) 109.5 

H(10B)-C(10)-H(10C) 109.5 

Si(1)-C(11)-H(11A) 109.5 

Si(1)-C(11)-H(11B) 109.5 

H(11A)-C(11)-H(11B) 109.5 

Si(1)-C(11)-H(11C) 109.5 

H(11A)-C(11)-H(11C) 109.5 

H(11B)-C(11)-H(11C) 109.5 

Si(2)-C(12)-H(12A) 109.5 

Si(2)-C(12)-H(12B) 109.5 

H(12A)-C(12)-H(12B) 109.5 

Si(2)-C(12)-H(12C) 109.5 

H(12A)-C(12)-H(12C) 109.5 

H(12B)-C(12)-H(12C) 109.5 

Si(2)-C(13)-H(13A) 109.5 
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Si(2)-C(13)-H(13B) 109.5 

H(13A)-C(13)-H(13B) 109.5 

Si(2)-C(13)-H(13C) 109.5 

H(13A)-C(13)-H(13C) 109.5 

H(13B)-C(13)-H(13C) 109.5 

Si(2)-C(14)-H(14A) 109.5 

Si(2)-C(14)-H(14B) 109.5 

H(14A)-C(14)-H(14B) 109.5 

Si(2)-C(14)-H(14C) 109.5 

H(14A)-C(14)-H(14C) 109.5 

H(14B)-C(14)-H(14C) 109.5 

_____________________________________________________________ 

Symmetry transformations used to generate equivalent atoms:   

Table 4.   Anisotropic displacement parameters (Å2x 103)for i14251.  The anisotropic 

displacement factor exponent takes the form: -2π2[ h2a*2U11 + ... + 2 h k a* b* U12 ] 

______________________________________________________________________________ 

 U11 U22 U33 U23 U13 U12 
______________________________________________________________________________ 
Cl(1) 27(1)  42(1) 17(1)  10(1) 1(1)  -13(1) 

Cl(2) 59(1)  24(1) 17(1)  4(1) -11(1)  -17(1) 

Cl(3) 41(1)  53(1) 29(1)  5(1) 2(1)  30(1) 

Si(1) 16(1)  17(1) 14(1)  0(1) -2(1)  1(1) 

Si(2) 16(1)  13(1) 13(1)  -1(1) 1(1)  0(1) 

O(1) 17(1)  15(1) 20(1)  1(1) -1(1)  1(1) 

O(3) 16(1)  20(1) 12(1)  2(1) -2(1)  1(1) 

O(4) 22(1)  12(1) 13(1)  -1(1) -5(1)  0(1) 

O(6) 28(1)  16(1) 13(1)  0(1) 1(1)  -1(1) 

O(7) 37(1)  18(1) 17(1)  0(1) -1(1)  -9(1) 

N(2) 20(1)  14(1) 13(1)  1(1) -4(1)  -4(1) 

C(1) 22(1)  14(1) 14(1)  0(1) -2(1)  2(1) 

C(2) 17(1)  14(1) 11(1)  2(1) -2(1)  -2(1) 
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C(3) 14(1)  17(1) 11(1)  0(1) -2(1)  2(1) 

C(4) 19(1)  13(1) 11(1)  0(1) -1(1)  -1(1) 

C(5) 18(1)  16(1) 17(1)  2(1) 1(1)  -2(1) 

C(6) 24(1)  17(1) 15(1)  -1(1) 5(1)  -1(1) 

C(7) 17(1)  16(1) 12(1)  0(1) 3(1)  1(1) 

C(8) 19(1)  14(1) 15(1)  1(1) 2(1)  -1(1) 

C(9) 21(1)  24(1) 22(1)  -2(1) -2(1)  4(1) 

C(10) 22(1)  24(1) 30(1)  -1(1) -2(1)  -2(1) 

C(11) 22(1)  26(1) 19(1)  1(1) -5(1)  4(1) 

C(12) 31(1)  23(1) 21(1)  -3(1) 4(1)  -8(1) 

C(13) 26(1)  26(1) 18(1)  1(1) 2(1)  8(1) 

C(14) 20(1)  19(1) 16(1)  -2(1) 0(1)  -2(1) 

______________________________________________________________________________	
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Single-crystal X-ray structure of 11 (CCDC 1498511) 

Table 1.  Crystal data and structure refinement for i14245. 

Identification code  i14245 

Empirical formula  C17 H18 Cl3 N O6 

Formula weight  438.67 

Temperature  100.0(1) K 

Wavelength  0.71073 Å 

Crystal system  Monoclinic 

Space group  P2(1) 

Unit cell dimensions a = 10.7676(4) Å α= 90°. 

 b = 6.1959(2) Å β= 91.2550(10)°. 

 c = 13.8977(5) Å γ = 90°. 

Volume 926.96(6) Å3 

Z 2 

Density (calculated) 1.572 Mg/m3 

Absorption coefficient 0.530 mm-1 

F(000) 452 

Crystal size 0.36 x 0.14 x 0.04 mm3 

Theta range for data collection 1.47 to 27.09°. 

Index ranges -13<=h<=13, -7<=k<=7, -17<=l<=17 

Reflections collected 8208 

Independent reflections 3693 [R(int) = 0.0177] 

Completeness to theta = 25.00° 99.8 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 0.9791 and 0.8322 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 3693 / 1 / 250 

Goodness-of-fit on F2 1.037 

Final R indices [I>2sigma(I)] R1 = 0.0287, wR2 = 0.0581 

R indices (all data) R1 = 0.0324, wR2 = 0.0600 

Absolute structure parameter -0.02(4) 

Extinction coefficient 0.0002(9) 

Largest diff. peak and hole 0.430 and -0.553 e.Å-3 
 
Table 2.  Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (Å2x 103) 
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for i14245.  U(eq) is defined as one third of the trace of the orthogonalized Uij tensor. 

________________________________________________________________________________ 

 x y z U(eq) 

________________________________________________________________________________ 

Cl(1) 646(1) 5888(1) 5913(1) 28(1) 

Cl(2) 1523(1) 7771(1) 7698(1) 31(1) 

Cl(3) 1695(1) 10158(1) 5921(1) 43(1) 

O(1) 5980(1) 10690(2) 5908(1) 18(1) 

O(3) 6725(1) 6192(2) 7705(1) 15(1) 

O(4) 5055(1) 11334(2) 7776(1) 16(1) 

O(6) 7394(1) 7972(3) 5849(1) 20(1) 

O(7) 3190(1) 4576(2) 6462(1) 21(1) 

O(16) 4976(1) 10076(3) 9292(1) 23(1) 

N(2) 4041(2) 7896(3) 6277(1) 16(1) 

C(1) 6118(2) 8459(3) 5710(2) 18(1) 

C(2) 5325(2) 7196(3) 6419(1) 15(1) 

C(3) 5736(2) 7623(3) 7469(1) 13(1) 

C(4) 6139(2) 10001(3) 7625(1) 14(1) 

C(5) 6775(2) 10943(4) 6750(1) 16(1) 

C(6) 7911(2) 9627(3) 6473(2) 18(1) 

C(7) 3091(2) 6511(3) 6368(1) 16(1) 

C(8) 1789(2) 7574(4) 6434(1) 19(1) 

C(9) 6874(2) 5868(4) 8719(1) 18(1) 

C(10) 7842(2) 4144(3) 8887(2) 15(1) 

C(11) 7733(2) 2712(4) 9651(1) 16(1) 

C(12) 8633(2) 1137(4) 9814(1) 20(1) 

C(13) 9640(2) 983(4) 9214(2) 23(1) 

C(14) 9744(2) 2395(4) 8446(2) 22(1) 

C(15) 8857(2) 3981(4) 8286(2) 19(1) 

C(16) 4559(2) 11221(3) 8662(1) 17(1) 

C(17) 3461(2) 12674(4) 8746(2) 23(1) 

________________________________________________________________________________ 

Table 3.   Bond lengths [Å] and angles [°] for i14245. 

_____________________________________________________ 

Cl(1)-C(8)  1.758(2) 

Cl(2)-C(8)  1.790(2) 
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Cl(3)-C(8)  1.754(2) 

O(1)-C(1)  1.418(3) 

O(1)-C(5)  1.442(2) 

O(3)-C(3)  1.418(2) 

O(3)-C(9)  1.428(2) 

O(4)-C(16)  1.356(2) 

O(4)-C(4)  1.449(2) 

O(6)-C(1)  1.416(3) 

O(6)-C(6)  1.446(2) 

O(7)-C(7)  1.211(3) 

O(16)-C(16)  1.206(2) 

N(2)-C(7)  1.343(3) 

N(2)-C(2)  1.458(2) 

N(2)-H(2A)  0.80(2) 

C(1)-C(2)  1.532(3) 

C(1)-H(1)  1.0000 

C(2)-C(3)  1.539(3) 

C(2)-H(2)  1.0000 

C(3)-C(4)  1.549(3) 

C(3)-H(3)  1.0000 

C(4)-C(5)  1.524(3) 

C(4)-H(4)  1.0000 

C(5)-C(6)  1.526(3) 

C(5)-H(5)  1.0000 

C(6)-H(6A)  0.9900 

C(6)-H(6B)  0.9900 

C(7)-C(8)  1.554(3) 

C(9)-C(10)  1.507(3) 

C(9)-H(9A)  0.9900 

C(9)-H(9B)  0.9900 

C(10)-C(11)  1.391(3) 

C(10)-C(15)  1.393(3) 

C(11)-C(12)  1.391(3) 

C(11)-H(11)  0.9500 

C(12)-C(13)  1.386(3) 

C(12)-H(12)  0.9500 
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C(13)-C(14)  1.386(3) 

C(13)-H(13)  0.9500 

C(14)-C(15)  1.385(3) 

C(14)-H(14)  0.9500 

C(15)-H(15)  0.9500 

C(16)-C(17)  1.493(3) 

C(17)-H(17A)  0.9800 

C(17)-H(17B)  0.9800 

C(17)-H(17C)  0.9800 

C(1)-O(1)-C(5) 101.56(15) 

C(3)-O(3)-C(9) 112.54(14) 

C(16)-O(4)-C(4) 115.89(15) 

C(1)-O(6)-C(6) 106.86(15) 

C(7)-N(2)-C(2) 121.30(18) 

C(7)-N(2)-H(2A) 119.8(17) 

C(2)-N(2)-H(2A) 118.5(17) 

O(6)-C(1)-O(1) 106.63(16) 

O(6)-C(1)-C(2) 110.88(16) 

O(1)-C(1)-C(2) 108.13(16) 

O(6)-C(1)-H(1) 110.4 

O(1)-C(1)-H(1) 110.4 

C(2)-C(1)-H(1) 110.4 

N(2)-C(2)-C(1) 107.53(16) 

N(2)-C(2)-C(3) 109.21(16) 

C(1)-C(2)-C(3) 111.69(16) 

N(2)-C(2)-H(2) 109.5 

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

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

O(3)-C(3)-C(2) 108.08(15) 

O(3)-C(3)-C(4) 110.84(15) 

C(2)-C(3)-C(4) 111.66(16) 

O(3)-C(3)-H(3) 108.7 

C(2)-C(3)-H(3) 108.7 

C(4)-C(3)-H(3) 108.7 

O(4)-C(4)-C(5) 105.93(16) 

O(4)-C(4)-C(3) 109.78(15) 
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C(5)-C(4)-C(3) 112.47(16) 

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

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

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

O(1)-C(5)-C(4) 109.67(15) 

O(1)-C(5)-C(6) 101.67(15) 

C(4)-C(5)-C(6) 111.88(18) 

O(1)-C(5)-H(5) 111.1 

C(4)-C(5)-H(5) 111.1 

C(6)-C(5)-H(5) 111.1 

O(6)-C(6)-C(5) 103.29(15) 

O(6)-C(6)-H(6A) 111.1 

C(5)-C(6)-H(6A) 111.1 

O(6)-C(6)-H(6B) 111.1 

C(5)-C(6)-H(6B) 111.1 

H(6A)-C(6)-H(6B) 109.1 

O(7)-C(7)-N(2) 125.3(2) 

O(7)-C(7)-C(8) 119.4(2) 

N(2)-C(7)-C(8) 115.17(18) 

C(7)-C(8)-Cl(3) 113.99(14) 

C(7)-C(8)-Cl(1) 110.39(15) 

Cl(3)-C(8)-Cl(1) 109.95(11) 

C(7)-C(8)-Cl(2) 104.53(13) 

Cl(3)-C(8)-Cl(2) 109.11(12) 

Cl(1)-C(8)-Cl(2) 108.62(11) 

O(3)-C(9)-C(10) 108.36(16) 

O(3)-C(9)-H(9A) 110.0 

C(10)-C(9)-H(9A) 110.0 

O(3)-C(9)-H(9B) 110.0 

C(10)-C(9)-H(9B) 110.0 

H(9A)-C(9)-H(9B) 108.4 

C(11)-C(10)-C(15) 119.46(19) 

C(11)-C(10)-C(9) 120.04(19) 

C(15)-C(10)-C(9) 120.50(18) 

C(10)-C(11)-C(12) 120.15(19) 

C(10)-C(11)-H(11) 119.9 
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C(12)-C(11)-H(11) 119.9 

C(13)-C(12)-C(11) 120.1(2) 

C(13)-C(12)-H(12) 120.0 

C(11)-C(12)-H(12) 120.0 

C(14)-C(13)-C(12) 119.8(2) 

C(14)-C(13)-H(13) 120.1 

C(12)-C(13)-H(13) 120.1 

C(15)-C(14)-C(13) 120.3(2) 

C(15)-C(14)-H(14) 119.9 

C(13)-C(14)-H(14) 119.9 

C(14)-C(15)-C(10) 120.2(2) 

C(14)-C(15)-H(15) 119.9 

C(10)-C(15)-H(15) 119.9 

O(16)-C(16)-O(4) 122.88(18) 

O(16)-C(16)-C(17) 125.51(19) 

O(4)-C(16)-C(17) 111.61(17) 

C(16)-C(17)-H(17A) 109.5 

C(16)-C(17)-H(17B) 109.5 

H(17A)-C(17)-H(17B) 109.5 

C(16)-C(17)-H(17C) 109.5 

H(17A)-C(17)-H(17C) 109.5 

H(17B)-C(17)-H(17C) 109.5 

_____________________________________________________________ 

Symmetry transformations used to generate equivalent atoms:  

 Table 4.   Anisotropic displacement parameters (Å2x 103)for i14245.  The anisotropic 

displacement factor exponent takes the form: -2π2[ h2a*2U11 + ... + 2 h k a* b* U12 ] 

______________________________________________________________________________ 

 U11 U22 U33 U23 U13 U12 

______________________________________________________________________________ 

Cl(1) 18(1)  38(1) 30(1)  -7(1) -1(1)  -8(1) 

Cl(2) 29(1)  38(1) 25(1)  -11(1) 5(1)  5(1) 

Cl(3) 19(1)  32(1) 78(1)  32(1) -5(1)  1(1) 

O(1) 19(1)  20(1) 14(1)  2(1) -1(1)  0(1) 

O(3) 16(1)  16(1) 13(1)  0(1) 0(1)  4(1) 

O(4) 19(1)  14(1) 15(1)  0(1) 4(1)  5(1) 

O(6) 16(1)  25(1) 19(1)  -6(1) 2(1)  2(1) 
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O(7) 24(1)  17(1) 23(1)  1(1) 3(1)  0(1) 

O(16) 24(1)  27(1) 17(1)  2(1) 2(1)  7(1) 

N(2) 16(1)  14(1) 18(1)  0(1) -2(1)  1(1) 

C(1) 20(1)  23(1) 12(1)  -3(1) 0(1)  1(1) 

C(2) 13(1)  16(1) 17(1)  -2(1) -2(1)  1(1) 

C(3) 14(1)  13(1) 13(1)  2(1) 1(1)  3(1) 

C(4) 14(1)  14(1) 15(1)  -2(1) 0(1)  2(1) 

C(5) 17(1)  17(1) 15(1)  -1(1) 0(1)  -2(1) 

C(6) 15(1)  23(1) 17(1)  -2(1) 1(1)  -3(1) 

C(7) 17(1)  22(1) 9(1)  0(1) 0(1)  -1(1) 

C(8) 18(1)  19(1) 20(1)  4(1) -2(1)  -4(1) 

C(9) 21(1)  20(1) 14(1)  2(1) 1(1)  5(1) 

C(10) 16(1)  15(1) 15(1)  -2(1) -4(1)  0(1) 

C(11) 17(1)  17(1) 16(1)  -2(1) -1(1)  -3(1) 

C(12) 25(1)  16(1) 18(1)  3(1) -6(1)  -2(1) 

C(13) 21(1)  19(1) 28(1)  -1(1) -6(1)  9(1) 

C(14) 17(1)  26(1) 24(1)  -1(1) 2(1)  1(1) 

C(15) 19(1)  17(1) 20(1)  4(1) -2(1)  -2(1) 

C(16) 18(1)  17(1) 17(1)  -3(1) 2(1)  -2(1) 

C(17) 24(1)  24(1) 20(1)  -2(1) 3(1)  6(1) 

______________________________________________________________________________ 
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Single-crystal X-ray structure of 14 (CCDC 1498510) 
 

Table 1.  Crystal data and structure refinement for i14285. 

Identification code  i14285 

Empirical formula  C19 H19 N3 O5 

Formula weight  369.37 

Temperature  100.0(1) K 

Wavelength  0.71073 Å 

Crystal system  Orthorhombic 

Space group  P2(1)2(1)2(1) 

Unit cell dimensions a = 6.8459(3) Å α= 90°. 

 b = 8.6718(3) Å β= 90°. 

 c = 29.3079(11) Å γ = 90°. 

Volume 1739.90(12) Å3 

Z 4 

Density (calculated) 1.410 Mg/m3 

Absorption coefficient 0.104 mm-1 

F(000) 776 

Crystal size 0.30 x 0.28 x 0.14 mm3 

Theta range for data collection 1.39 to 27.10°. 

Index ranges -3<=h<=8, -9<=k<=11, -27<=l<=37 

Reflections collected 15946 

Independent reflections 3821 [R(int) = 0.0232] 

Completeness to theta = 25.00° 99.9 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 0.9856 and 0.9695 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 3821 / 0 / 246 

Goodness-of-fit on F2 1.043 

Final R indices [I>2sigma(I)] R1 = 0.0339, wR2 = 0.0709 
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R indices (all data) R1 = 0.0421, wR2 = 0.0751 

Absolute structure parameter 0.1(8) 

Extinction coefficient 0.0045(9) 

Largest diff. peak and hole 0.199 and -0.162 e.Å-3 

Table 2.  Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (Å2x 103) 

for i14285.  U(eq) is defined as one third of the trace of the orthogonalized Uij tensor. 

________________________________________________________________________________ 

 x y z U(eq) 

________________________________________________________________________________ 

O(1) 8239(2) 5223(1) 9001(1) 26(1) 

O(3) 7015(2) 9375(1) 9296(1) 26(1) 

O(4) 5436(1) 6826(1) 8431(1) 22(1) 

O(6) 9824(1) 6805(1) 9489(1) 28(1) 

O(7) 4152(2) 10304(2) 9551(1) 37(1) 

N(1) 4588(2) 5713(2) 9539(1) 34(1) 

N(2) 4376(2) 4736(2) 9236(1) 32(1) 

N(3) 3952(2) 3767(2) 8995(1) 45(1) 

C(1) 8177(2) 5834(2) 9447(1) 26(1) 

C(2) 6293(2) 6753(2) 9510(1) 24(1) 

C(3) 6052(2) 7994(2) 9138(1) 21(1) 

C(4) 6960(2) 7579(2) 8678(1) 21(1) 

C(5) 8756(2) 6560(2) 8737(1) 24(1) 

C(6) 10324(2) 7297(2) 9036(1) 27(1) 

C(7) 5893(2) 10422(2) 9515(1) 26(1) 

C(8) 7112(3) 11695(2) 9697(1) 36(1) 

C(9) 5960(2) 6408(2) 7975(1) 28(1) 

C(10) 4126(2) 6051(2) 7713(1) 23(1) 

C(11) 3797(2) 6665(2) 7293(1) 24(1) 

C(12) 1668(2) 7017(2) 6617(1) 28(1) 

C(13) -69(2) 6746(2) 6400(1) 33(1) 
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C(14) -1457(2) 5745(2) 6593(1) 33(1) 

C(15) -1107(2) 5041(2) 6999(1) 30(1) 

C(16) 1060(2) 4674(2) 7671(1) 26(1) 

C(17) 2727(2) 5030(2) 7903(1) 24(1) 

C(18) 2068(2) 6332(2) 7041(1) 22(1) 

C(19) 666(2) 5326(2) 7240(1) 23(1) 

________________________________________________________________________________ 

Table 3.   Bond lengths [Å] and angles [°] for i14285. 

_____________________________________________________ 

O(1)-C(1)  1.4123(19) 

O(1)-C(5)  1.438(2) 

O(3)-C(7)  1.351(2) 

O(3)-C(3)  1.4437(19) 

O(4)-C(4)  1.4286(17) 

O(4)-C(9)  1.4293(18) 

O(6)-C(1)  1.4125(19) 

O(6)-C(6)  1.4351(19) 

O(7)-C(7)  1.201(2) 

N(1)-N(2)  1.236(2) 

N(1)-C(2)  1.477(2) 

N(2)-N(3)  1.136(2) 

C(1)-C(2)  1.527(2) 

C(1)-H(1)  1.0000 

C(2)-C(3)  1.541(2) 

C(2)-H(2)  1.0000 

C(3)-C(4)  1.527(2) 

C(3)-H(3)  1.0000 

C(4)-C(5)  1.524(2) 

C(4)-H(4)  1.0000 

C(5)-C(6)  1.527(2) 

S20



 

C(5)-H(5)  1.0000 

C(6)-H(6A)  0.9900 

C(6)-H(6B)  0.9900 

C(7)-C(8)  1.483(2) 

C(8)-H(8A)  0.9800 

C(8)-H(8B)  0.9800 

C(8)-H(8C)  0.9800 

C(9)-C(10)  1.504(2) 

C(9)-H(9A)  0.9900 

C(9)-H(9B)  0.9900 

C(10)-C(11)  1.359(2) 

C(10)-C(17)  1.418(2) 

C(11)-C(18)  1.425(2) 

C(11)-H(11)  0.9500 

C(12)-C(13)  1.368(2) 

C(12)-C(18)  1.406(2) 

C(12)-H(12)  0.9500 

C(13)-C(14)  1.406(3) 

C(13)-H(13)  0.9500 

C(14)-C(15)  1.357(2) 

C(14)-H(14)  0.9500 

C(15)-C(19)  1.427(2) 

C(15)-H(15)  0.9500 

C(16)-C(17)  1.364(2) 

C(16)-C(19)  1.411(2) 

C(16)-H(16)  0.9500 

C(17)-H(17)  0.9500 

C(18)-C(19)  1.422(2) 

 

C(1)-O(1)-C(5) 101.77(12) 

S21



 

C(7)-O(3)-C(3) 116.77(12) 

C(4)-O(4)-C(9) 114.00(11) 

C(1)-O(6)-C(6) 106.83(11) 

N(2)-N(1)-C(2) 117.99(13) 

N(3)-N(2)-N(1) 169.83(17) 

O(1)-C(1)-O(6) 106.15(13) 

O(1)-C(1)-C(2) 109.44(12) 

O(6)-C(1)-C(2) 110.65(13) 

O(1)-C(1)-H(1) 110.2 

O(6)-C(1)-H(1) 110.2 

C(2)-C(1)-H(1) 110.2 

N(1)-C(2)-C(1) 110.83(13) 

N(1)-C(2)-C(3) 112.47(12) 

C(1)-C(2)-C(3) 111.71(13) 

N(1)-C(2)-H(2) 107.2 

C(1)-C(2)-H(2) 107.2 

C(3)-C(2)-H(2) 107.2 

O(3)-C(3)-C(4) 107.03(12) 

O(3)-C(3)-C(2) 107.62(12) 

C(4)-C(3)-C(2) 114.62(13) 

O(3)-C(3)-H(3) 109.1 

C(4)-C(3)-H(3) 109.1 

C(2)-C(3)-H(3) 109.1 

O(4)-C(4)-C(5) 112.43(13) 

O(4)-C(4)-C(3) 104.96(11) 

C(5)-C(4)-C(3) 111.44(13) 

O(4)-C(4)-H(4) 109.3 

C(5)-C(4)-H(4) 109.3 

C(3)-C(4)-H(4) 109.3 

O(1)-C(5)-C(4) 109.27(11) 
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O(1)-C(5)-C(6) 101.64(13) 

C(4)-C(5)-C(6) 112.92(13) 

O(1)-C(5)-H(5) 110.9 

C(4)-C(5)-H(5) 110.9 

C(6)-C(5)-H(5) 110.9 

O(6)-C(6)-C(5) 103.76(12) 

O(6)-C(6)-H(6A) 111.0 

C(5)-C(6)-H(6A) 111.0 

O(6)-C(6)-H(6B) 111.0 

C(5)-C(6)-H(6B) 111.0 

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

O(7)-C(7)-O(3) 123.25(17) 

O(7)-C(7)-C(8) 126.19(17) 

O(3)-C(7)-C(8) 110.56(14) 

C(7)-C(8)-H(8A) 109.5 

C(7)-C(8)-H(8B) 109.5 

H(8A)-C(8)-H(8B) 109.5 

C(7)-C(8)-H(8C) 109.5 

H(8A)-C(8)-H(8C) 109.5 

H(8B)-C(8)-H(8C) 109.5 

O(4)-C(9)-C(10) 108.64(11) 

O(4)-C(9)-H(9A) 110.0 

C(10)-C(9)-H(9A) 110.0 

O(4)-C(9)-H(9B) 110.0 

C(10)-C(9)-H(9B) 110.0 

H(9A)-C(9)-H(9B) 108.3 

C(11)-C(10)-C(17) 119.24(14) 

C(11)-C(10)-C(9) 121.32(14) 

C(17)-C(10)-C(9) 119.43(14) 

C(10)-C(11)-C(18) 121.82(14) 
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C(10)-C(11)-H(11) 119.1 

C(18)-C(11)-H(11) 119.1 

C(13)-C(12)-C(18) 120.45(16) 

C(13)-C(12)-H(12) 119.8 

C(18)-C(12)-H(12) 119.8 

C(12)-C(13)-C(14) 120.50(16) 

C(12)-C(13)-H(13) 119.7 

C(14)-C(13)-H(13) 119.7 

C(15)-C(14)-C(13) 120.73(15) 

C(15)-C(14)-H(14) 119.6 

C(13)-C(14)-H(14) 119.6 

C(14)-C(15)-C(19) 120.38(16) 

C(14)-C(15)-H(15) 119.8 

C(19)-C(15)-H(15) 119.8 

C(17)-C(16)-C(19) 121.03(15) 

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

C(19)-C(16)-H(16) 119.5 

C(16)-C(17)-C(10) 120.71(15) 

C(16)-C(17)-H(17) 119.6 

C(10)-C(17)-H(17) 119.6 

C(12)-C(18)-C(19) 119.33(14) 

C(12)-C(18)-C(11) 122.37(15) 

C(19)-C(18)-C(11) 118.23(14) 

C(16)-C(19)-C(18) 118.93(13) 

C(16)-C(19)-C(15) 122.49(15) 

C(18)-C(19)-C(15) 118.57(15) 

_____________________________________________________________ 

Symmetry transformations used to generate equivalent atoms:  

Table 4.   Anisotropic displacement parameters (Å2x 103)for i14285.  The anisotropic 

displacement factor exponent takes the form: -2π2[ h2a*2U11 + ... + 2 h k a* b* U12 ] 
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______________________________________________________________________________ 

 U11 U22 U33 U23 U13 U12 

______________________________________________________________________________ 

O(1) 25(1)  23(1) 31(1)  -5(1) -7(1)  2(1) 

O(3) 24(1)  22(1) 33(1)  -8(1) 0(1)  -1(1) 

O(4) 17(1)  32(1) 19(1)  -1(1) -1(1)  -3(1) 

O(6) 23(1)  33(1) 27(1)  -2(1) -7(1)  -6(1) 

O(7) 37(1)  32(1) 43(1)  0(1) 13(1)  7(1) 

N(1) 28(1)  42(1) 33(1)  6(1) 2(1)  -13(1) 

N(2) 27(1)  37(1) 33(1)  16(1) -10(1)  -15(1) 

N(3) 49(1)  42(1) 44(1)  13(1) -21(1)  -25(1) 

C(1) 26(1)  23(1) 28(1)  1(1) -9(1)  -4(1) 

C(2) 22(1)  28(1) 21(1)  -1(1) -1(1)  -7(1) 

C(3) 18(1)  22(1) 24(1)  -4(1) 1(1)  -1(1) 

C(4) 17(1)  25(1) 21(1)  0(1) -1(1)  -3(1) 

C(5) 17(1)  32(1) 25(1)  -5(1) 1(1)  -1(1) 

C(6) 18(1)  35(1) 29(1)  -3(1) -2(1)  -2(1) 

C(7) 39(1)  21(1) 19(1)  4(1) 2(1)  5(1) 

C(8) 51(1)  24(1) 33(1)  -3(1) -7(1)  7(1) 

C(9) 20(1)  45(1) 20(1)  -3(1) 0(1)  -2(1) 

C(10) 21(1)  28(1) 22(1)  -3(1) -1(1)  2(1) 

C(11) 24(1)  25(1) 23(1)  -1(1) 2(1)  -1(1) 

C(12) 31(1)  29(1) 23(1)  0(1) 2(1)  5(1) 

C(13) 35(1)  41(1) 23(1)  -1(1) -2(1)  16(1) 

C(14) 25(1)  49(1) 25(1)  -12(1) -7(1)  9(1) 

C(15) 22(1)  41(1) 28(1)  -10(1) 0(1)  1(1) 

C(16) 26(1)  28(1) 23(1)  -1(1) 4(1)  -3(1) 

C(17) 25(1)  28(1) 20(1)  1(1) 0(1)  2(1) 

C(18) 24(1)  21(1) 19(1)  -2(1) 2(1)  4(1) 

C(19) 22(1)  24(1) 21(1)  -4(1) 1(1)  3(1) 
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______________________________________________________________________________	
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ORTEP diagram of 7 with the thermal ellipsoids drawn at 50% probability level.	
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ORTEP diagram of 11 with the thermal ellipsoids drawn at 50% probability level.	
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ORTEP diagram of 14 with the thermal ellipsoids drawn at 50% probability level.	

	

	

	

	

	

	

	

	

	

	

	

	

S53



S54



S55



S56



S57



S58



S59



S60



S61



S62



S63



S64



S65



S66



S67



S68



S69



S70



S71



S72



S73



S74



S75



S76



S77



S78



S79



S80



S81



S82



S83



S84



S85



S86



S87



S88



S89



S90



S91



S92



S93



S94



S95



S96



S97



S98


	SI 1011_2016_p1
	SI_1011_combined



