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Appendix 2 

X-Ray Crystallography Report Relevant to Chapter 2 

 

A2.1 X-RAY STRUCTURE OF TETRACYCLE 99a 

 Crystals of 99a were grown from slow, repeated 

crystallization from Et2O and found to be suitable for X-

ray diffraction. Low-temperature diffraction data (φ-and 

ω-scans) were collected on a Bruker AXS D8 VENTURE 

KAPPA diffractometer coupled to a PHOTON 100 

CMOS detector with Cu-Kα radiation (λ = 1.54178 Å) 

from an IµS micro-source. All diffractometer 

manipulations, including data collection integration, and 

scaling were carried out using the Bruker APEXII software. Absorption corrections were 

applied using SADABS.2 The structure was solved by intrinsic phasing using SHELXT and 

refined against F2 on all data by full-matrix least squares with SHELXL-2014 using 

established refinement techniques and with an extinction correction of 0.00106(15). All non-

hydrogen atoms were refined using anisotropic displacement parameters. All hydrogen atoms 

were included into the model at geometrically calculated positions and refined using a riding 

model. Compound 99a crystallizes in the orthorhombic space group P212121 and absolute 

configuration was determined by anomalous dispersion (Flack = -0.02(8)). CCDC deposition 

number 1478621 contains the supplementary crystallographic data for 99a. This data can be 

obtained free of charge from The Cambridge Crystallographic Data Centre via 
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www.ccdc.cam.ac.uk/data_request/cif. 

 
Table A.2.1.  Crystal data and structure refinement for p16083_O_a. 
 
Identification code  p16083_o_a 
Empirical formula  C33 H38 O7 
Formula weight  546.63 
Temperature  100 K 
Wavelength  1.54178 Å 
Crystal system  Orthorhombic 
Space group  P212121 
Unit cell dimensions a = 7.5193(3) Å α= 90°. 
 b = 9.9691(4) Å β= 90°. 
 c = 37.1447(17) Å γ = 90°. 
Volume 2784.4(2) Å3 
Z 4 
Density (calculated) 1.304 Mg/m3 
Absorption coefficient 0.735 mm-1 
F(000) 1168 
Crystal size 0.22 x 0.15 x 0.12 mm3 
Theta range for data collection 2.379 to 78.722°. 
Index ranges -9<=h<=8, -11<=k<=12, -44<=l<=46 
Reflections collected 25520 
Independent reflections 5891 [R(int) = 0.0654] 
Completeness to theta = 67.679° 100.0 %  
Absorption correction Semi-empirical from equivalents 
Max. and min. transmission 0.7542 and 0.6748 
Refinement method Full-matrix least-squares on F2 
Data / restraints / parameters 5891 / 0 / 369 
Goodness-of-fit on F2 1.054 
Final R indices [I>2sigma(I)] R1 = 0.0332, wR2 = 0.0756 
R indices (all data) R1 = 0.0395, wR2 = 0.0783 
Absolute structure parameter -0.02(8) 
Extinction coefficient 0.00106(15) 
Largest diff. peak and hole 0.388 and -0.305 e.Å-3 
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Table 2.  Atomic coordinates  ( x 104) and equivalent  isotropic displacement 
parameters (Å2x 103) for p16083_O_a.  U(eq) is defined as one third of  the trace of 
the orthogonalized Uij tensor. 
___________________________________________________________________________ 
 x y z U(eq) 
___________________________________________________________________________ 
O(4) 2446(2) 7582(1) 3543(1) 18(1) 
O(3) 4(2) 4472(1) 3389(1) 16(1) 
O(5) 3759(2) 9341(2) 3828(1) 21(1) 
O(6) 2900(2) 3729(1) 3863(1) 17(1) 
O(7) 5698(2) 4343(2) 4094(1) 20(1) 
O(2) -2174(2) 3906(2) 3026(1) 27(1) 
O(1) 4183(3) 3802(2) 2313(1) 34(1) 
C(10) 2201(3) 5059(2) 3829(1) 15(1) 
C(29) 6237(3) 5835(2) 4718(1) 20(1) 
C(15) -1057(3) 4716(2) 3102(1) 18(1) 
C(28) 6510(3) 4451(2) 4716(1) 18(1) 
C(9) 664(3) 5251(2) 4097(1) 17(1) 
C(16) 4771(3) 3678(2) 3818(1) 20(1) 
C(6) 919(3) 6838(2) 3422(1) 16(1) 
C(12) 2662(3) 5171(2) 3110(1) 16(1) 
C(5) 684(3) 6979(2) 3008(1) 19(1) 
C(33) 7460(3) 3870(2) 4998(1) 22(1) 
C(1) 3222(3) 4090(2) 2927(1) 19(1) 
C(22) 6786(3) 10036(2) 3812(1) 24(1) 
C(4) 2507(3) 6424(2) 2883(1) 20(1) 
C(14) -850(3) 6035(2) 2901(1) 20(1) 
C(31) 7840(3) 6022(2) 5278(1) 24(1) 
C(19) 5755(3) 3586(2) 4421(1) 21(1) 
C(11) 1544(3) 5350(2) 3447(1) 14(1) 
C(7) -659(3) 7050(2) 3672(1) 18(1) 
C(30) 6905(3) 6619(2) 4997(1) 23(1) 
C(27) 7190(3) 9695(2) 4167(1) 26(1) 
C(21) 1297(3) 5035(2) 4483(1) 22(1) 
C(32) 8119(3) 4649(2) 5278(1) 24(1) 
C(2) 3570(3) 4510(2) 2549(1) 23(1) 
C(8) -140(3) 6662(2) 4058(1) 20(1) 
C(3) 2884(3) 5936(2) 2500(1) 25(1) 
C(25) 9588(3) 11287(2) 4169(1) 28(1) 
C(23) 7809(3) 10996(2) 3640(1) 24(1) 
C(20) 311(3) 8385(2) 2862(1) 26(1) 
C(17) 3378(3) 2659(2) 3039(1) 23(1) 
C(24) 9198(3) 11617(2) 3817(1) 26(1) 
C(26) 8583(3) 10318(2) 4347(1) 27(1) 
C(13) 2247(3) 8959(2) 3642(1) 28(1) 
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C(18) 5294(3) 9365(3) 3607(1) 33(1) 
 
 
Table 3.   Bond lengths [Å] and angles [°] for  p16083_O_a. 
_____________________________________________________  
O(4)-C(6)  1.439(2) 
O(4)-C(13)  1.429(2) 
O(3)-C(15)  1.354(2) 
O(3)-C(11)  1.467(2) 
O(5)-C(13)  1.384(3) 
O(5)-C(18)  1.416(3) 
O(6)-C(10)  1.432(2) 
O(6)-C(16)  1.418(3) 
O(7)-C(16)  1.406(2) 
O(7)-C(19)  1.430(2) 
O(2)-C(15)  1.199(3) 
O(1)-C(2)  1.217(3) 
C(10)-H(10)  1.0000 
C(10)-C(9)  1.536(3) 
C(10)-C(11)  1.532(3) 
C(29)-H(29)  0.9500 
C(29)-C(28)  1.395(3) 
C(29)-C(30)  1.391(3) 
C(15)-C(14)  1.521(3) 
C(28)-C(33)  1.393(3) 
C(28)-C(19)  1.507(3) 
C(9)-C(21)  1.528(3) 
C(9)-C(8)  1.537(3) 
C(9)-H(9)  0.94(3) 
C(16)-H(16A)  0.9900 
C(16)-H(16B)  0.9900 
C(6)-C(5)  1.556(3) 
C(6)-C(11)  1.559(3) 
C(6)-C(7)  1.521(3) 
C(12)-C(1)  1.340(3) 
C(12)-C(4)  1.511(3) 
C(12)-C(11)  1.518(3) 
C(5)-C(4)  1.549(3) 
C(5)-C(14)  1.541(3) 
C(5)-C(20)  1.528(3) 
C(33)-H(33)  0.9500 
C(33)-C(32)  1.387(3) 
C(1)-C(2)  1.490(3) 
C(1)-C(17)  1.491(3) 
C(22)-C(27)  1.397(3) 
C(22)-C(23)  1.384(3) 
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C(22)-C(18)  1.510(3) 
C(4)-H(4)  1.0000 
C(4)-C(3)  1.529(3) 
C(14)-H(14A)  0.9900 
C(14)-H(14B)  0.9900 
C(31)-H(31)  0.9500 
C(31)-C(30)  1.390(3) 
C(31)-C(32)  1.385(3) 
C(19)-H(19A)  0.9900 
C(19)-H(19B)  0.9900 
C(7)-H(7A)  0.9900 
C(7)-H(7B)  0.9900 
C(7)-C(8)  1.537(3) 
C(30)-H(30)  0.9500 
C(27)-H(27)  0.9500 
C(27)-C(26)  1.389(3) 
C(21)-H(21A)  0.9800 
C(21)-H(21B)  0.9800 
C(21)-H(21C)  0.9800 
C(32)-H(32)  0.9500 
C(2)-C(3)  1.523(3) 
C(8)-H(8A)  0.9900 
C(8)-H(8B)  0.9900 
C(3)-H(3A)  0.9900 
C(3)-H(3B)  0.9900 
C(25)-H(25)  0.9500 
C(25)-C(24)  1.379(3) 
C(25)-C(26)  1.392(3) 
C(23)-H(23)  0.9500 
C(23)-C(24)  1.381(3) 
C(20)-H(20A)  0.9800 
C(20)-H(20B)  0.9800 
C(20)-H(20C)  0.9800 
C(17)-H(17A)  0.9800 
C(17)-H(17B)  0.9800 
C(17)-H(17C)  0.9800 
C(24)-H(24)  0.9500 
C(26)-H(26)  0.9500 
C(13)-H(13A)  0.9900 
C(13)-H(13B)  0.9900 
C(18)-H(18A)  0.9900 
C(18)-H(18B)  0.9900 
C(13)-O(4)-C(6) 119.45(16) 
C(15)-O(3)-C(11) 118.19(15) 
C(13)-O(5)-C(18) 112.66(18) 
C(16)-O(6)-C(10) 112.76(15) 
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C(16)-O(7)-C(19) 112.65(16) 
O(6)-C(10)-H(10) 108.6 
O(6)-C(10)-C(9) 109.59(15) 
O(6)-C(10)-C(11) 111.99(15) 
C(9)-C(10)-H(10) 108.6 
C(11)-C(10)-H(10) 108.6 
C(11)-C(10)-C(9) 109.48(16) 
C(28)-C(29)-H(29) 119.8 
C(30)-C(29)-H(29) 119.8 
C(30)-C(29)-C(28) 120.5(2) 
O(3)-C(15)-C(14) 118.85(18) 
O(2)-C(15)-O(3) 118.52(19) 
O(2)-C(15)-C(14) 122.55(19) 
C(29)-C(28)-C(19) 120.96(19) 
C(33)-C(28)-C(29) 118.8(2) 
C(33)-C(28)-C(19) 120.19(19) 
C(10)-C(9)-C(8) 110.51(16) 
C(10)-C(9)-H(9) 108.2(15) 
C(21)-C(9)-C(10) 110.86(17) 
C(21)-C(9)-C(8) 109.77(16) 
C(21)-C(9)-H(9) 108.1(15) 
C(8)-C(9)-H(9) 109.4(15) 
O(6)-C(16)-H(16A) 109.0 
O(6)-C(16)-H(16B) 109.0 
O(7)-C(16)-O(6) 112.95(17) 
O(7)-C(16)-H(16A) 109.0 
O(7)-C(16)-H(16B) 109.0 
H(16A)-C(16)-H(16B) 107.8 
O(4)-C(6)-C(5) 110.72(16) 
O(4)-C(6)-C(11) 103.40(15) 
O(4)-C(6)-C(7) 111.10(16) 
C(5)-C(6)-C(11) 100.27(15) 
C(7)-C(6)-C(5) 120.16(17) 
C(7)-C(6)-C(11) 109.33(16) 
C(1)-C(12)-C(4) 114.03(17) 
C(1)-C(12)-C(11) 133.24(19) 
C(4)-C(12)-C(11) 108.62(17) 
C(4)-C(5)-C(6) 99.35(16) 
C(14)-C(5)-C(6) 106.56(16) 
C(14)-C(5)-C(4) 111.53(17) 
C(20)-C(5)-C(6) 116.95(17) 
C(20)-C(5)-C(4) 112.65(18) 
C(20)-C(5)-C(14) 109.38(18) 
C(28)-C(33)-H(33) 119.6 
C(32)-C(33)-C(28) 120.8(2) 
C(32)-C(33)-H(33) 119.6 
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C(12)-C(1)-C(2) 107.81(19) 
C(12)-C(1)-C(17) 130.82(19) 
C(2)-C(1)-C(17) 121.18(18) 
C(27)-C(22)-C(18) 121.9(2) 
C(23)-C(22)-C(27) 118.9(2) 
C(23)-C(22)-C(18) 119.2(2) 
C(12)-C(4)-C(5) 101.40(16) 
C(12)-C(4)-H(4) 108.9 
C(12)-C(4)-C(3) 103.95(17) 
C(5)-C(4)-H(4) 108.9 
C(3)-C(4)-C(5) 123.74(19) 
C(3)-C(4)-H(4) 108.9 
C(15)-C(14)-C(5) 118.56(17) 
C(15)-C(14)-H(14A) 107.7 
C(15)-C(14)-H(14B) 107.7 
C(5)-C(14)-H(14A) 107.7 
C(5)-C(14)-H(14B) 107.7 
H(14A)-C(14)-H(14B) 107.1 
C(30)-C(31)-H(31) 120.0 
C(32)-C(31)-H(31) 120.0 
C(32)-C(31)-C(30) 120.0(2) 
O(7)-C(19)-C(28) 109.14(17) 
O(7)-C(19)-H(19A) 109.9 
O(7)-C(19)-H(19B) 109.9 
C(28)-C(19)-H(19A) 109.9 
C(28)-C(19)-H(19B) 109.9 
H(19A)-C(19)-H(19B) 108.3 
O(3)-C(11)-C(10) 106.06(15) 
O(3)-C(11)-C(6) 108.76(15) 
O(3)-C(11)-C(12) 104.30(15) 
C(10)-C(11)-C(6) 109.37(15) 
C(12)-C(11)-C(10) 124.31(17) 
C(12)-C(11)-C(6) 103.31(16) 
C(6)-C(7)-H(7A) 109.7 
C(6)-C(7)-H(7B) 109.7 
C(6)-C(7)-C(8) 109.69(17) 
H(7A)-C(7)-H(7B) 108.2 
C(8)-C(7)-H(7A) 109.7 
C(8)-C(7)-H(7B) 109.7 
C(29)-C(30)-H(30) 120.0 
C(31)-C(30)-C(29) 120.0(2) 
C(31)-C(30)-H(30) 120.0 
C(22)-C(27)-H(27) 119.7 
C(26)-C(27)-C(22) 120.6(2) 
C(26)-C(27)-H(27) 119.7 
C(9)-C(21)-H(21A) 109.5 
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C(9)-C(21)-H(21B) 109.5 
C(9)-C(21)-H(21C) 109.5 
H(21A)-C(21)-H(21B) 109.5 
H(21A)-C(21)-H(21C) 109.5 
H(21B)-C(21)-H(21C) 109.5 
C(33)-C(32)-H(32) 120.0 
C(31)-C(32)-C(33) 120.0(2) 
C(31)-C(32)-H(32) 120.0 
O(1)-C(2)-C(1) 125.7(2) 
O(1)-C(2)-C(3) 125.8(2) 
C(1)-C(2)-C(3) 108.36(17) 
C(9)-C(8)-H(8A) 108.6 
C(9)-C(8)-H(8B) 108.6 
C(7)-C(8)-C(9) 114.61(16) 
C(7)-C(8)-H(8A) 108.6 
C(7)-C(8)-H(8B) 108.6 
H(8A)-C(8)-H(8B) 107.6 
C(4)-C(3)-H(3A) 110.9 
C(4)-C(3)-H(3B) 110.9 
C(2)-C(3)-C(4) 104.41(17) 
C(2)-C(3)-H(3A) 110.9 
C(2)-C(3)-H(3B) 110.9 
H(3A)-C(3)-H(3B) 108.9 
C(24)-C(25)-H(25) 120.0 
C(24)-C(25)-C(26) 120.0(2) 
C(26)-C(25)-H(25) 120.0 
C(22)-C(23)-H(23) 119.7 
C(24)-C(23)-C(22) 120.6(2) 
C(24)-C(23)-H(23) 119.7 
C(5)-C(20)-H(20A) 109.5 
C(5)-C(20)-H(20B) 109.5 
C(5)-C(20)-H(20C) 109.5 
H(20A)-C(20)-H(20B) 109.5 
H(20A)-C(20)-H(20C) 109.5 
H(20B)-C(20)-H(20C) 109.5 
C(1)-C(17)-H(17A) 109.5 
C(1)-C(17)-H(17B) 109.5 
C(1)-C(17)-H(17C) 109.5 
H(17A)-C(17)-H(17B) 109.5 
H(17A)-C(17)-H(17C) 109.5 
H(17B)-C(17)-H(17C) 109.5 
C(25)-C(24)-C(23) 120.4(2) 
C(25)-C(24)-H(24) 119.8 
C(23)-C(24)-H(24) 119.8 
C(27)-C(26)-C(25) 119.4(2) 
C(27)-C(26)-H(26) 120.3 
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C(25)-C(26)-H(26) 120.3 
O(4)-C(13)-H(13A) 110.1 
O(4)-C(13)-H(13B) 110.1 
O(5)-C(13)-O(4) 107.86(18) 
O(5)-C(13)-H(13A) 110.1 
O(5)-C(13)-H(13B) 110.1 
H(13A)-C(13)-H(13B) 108.4 
O(5)-C(18)-C(22) 108.78(18) 
O(5)-C(18)-H(18A) 109.9 
O(5)-C(18)-H(18B) 109.9 
C(22)-C(18)-H(18A) 109.9 
C(22)-C(18)-H(18B) 109.9 
H(18A)-C(18)-H(18B) 108.3 
 
Table A.2.4.   Anisotropic displacement parameters  (Å2x 103) for p16083_O_a.  The 
anisotropic displacement factor exponent takes the form:  -2p2[ h2 a*2U11 + ...  + 2 h 
k a* b* U12 ] 
_________________________________________________________________ 
 U11 U22  U33 U23 U13 U12 
_________________________________________________________________ 
O(4) 17(1)  11(1) 24(1)  -3(1) -1(1)  -1(1) 
O(3) 15(1)  16(1) 16(1)  0(1) -1(1)  -3(1) 
O(5) 18(1)  19(1) 24(1)  -6(1) 2(1)  -3(1) 
O(6) 18(1)  14(1) 19(1)  -1(1) -1(1)  2(1) 
O(7) 21(1)  23(1) 16(1)  -1(1) -4(1)  2(1) 
O(2) 27(1)  30(1) 25(1)  0(1) -6(1)  -12(1) 
O(1) 36(1)  46(1) 19(1)  -9(1) 4(1)  11(1) 
C(10) 15(1)  14(1) 16(1)  -2(1) 0(1)  1(1) 
C(29) 19(1)  21(1) 20(1)  1(1) -2(1)  3(1) 
C(15) 17(1)  22(1) 15(1)  -2(1) 1(1)  -1(1) 
C(28) 17(1)  20(1) 17(1)  1(1) 0(1)  -1(1) 
C(9) 18(1)  18(1) 15(1)  -2(1) 1(1)  -1(1) 
C(16) 18(1)  22(1) 18(1)  -5(1) -2(1)  6(1) 
C(6) 15(1)  15(1) 17(1)  -2(1) -1(1)  -1(1) 
C(12) 14(1)  19(1) 16(1)  -1(1) 0(1)  -2(1) 
C(5) 22(1)  16(1) 17(1)  2(1) -1(1)  -1(1) 
C(33) 22(1)  22(1) 22(1)  4(1) -2(1)  1(1) 
C(1) 18(1)  23(1) 17(1)  -4(1) 2(1)  1(1) 
C(22) 18(1)  23(1) 30(1)  -13(1) 4(1)  3(1) 
C(4) 22(1)  19(1) 17(1)  0(1) 2(1)  -4(1) 
C(14) 23(1)  22(1) 16(1)  1(1) -2(1)  0(1) 
C(31) 22(1)  32(1) 17(1)  -5(1) 1(1)  -3(1) 
C(19) 24(1)  19(1) 20(1)  1(1) -5(1)  2(1) 
C(11) 14(1)  13(1) 16(1)  -2(1) 1(1)  -2(1) 
C(7) 17(1)  18(1) 20(1)  -4(1) 0(1)  3(1) 
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C(30) 25(1)  22(1) 24(1)  -3(1) 2(1)  1(1) 
C(27) 25(1)  18(1) 34(1)  -4(1) 8(1)  1(1) 
C(21) 24(1)  27(1) 16(1)  -2(1) 2(1)  1(1) 
C(32) 21(1)  34(1) 16(1)  3(1) -3(1)  -2(1) 
C(2) 18(1)  32(1) 18(1)  -4(1) 2(1)  -1(1) 
C(8) 19(1)  22(1) 19(1)  -3(1) 5(1)  5(1) 
C(3) 30(1)  28(1) 17(1)  1(1) 6(1)  -3(1) 
C(25) 21(1)  23(1) 39(1)  -5(1) -7(1)  0(1) 
C(23) 22(1)  21(1) 28(1)  -3(1) 0(1)  6(1) 
C(20) 35(1)  20(1) 23(1)  6(1) -1(1)  0(1) 
C(17) 27(1)  22(1) 21(1)  -7(1) 0(1)  7(1) 
C(24) 25(1)  16(1) 37(1)  0(1) 2(1)  1(1) 
C(26) 26(1)  25(1) 29(1)  1(1) -2(1)  7(1) 
C(13) 24(1)  15(1) 46(1)  -7(1) -6(1)  0(1) 
C(18) 26(1)  42(1) 31(1)  -16(1) 9(1)  -9(1) 
 
Table A.2.5.   Hydrogen coordinates ( x 104) and isotropic  displacement parameters 
(Å2x 10 3) for p16083_O_a. 
___________________________________________________________________________
 x  y  z  U(eq) 
___________________________________________________________________________ 
  
H(10) 3165 5713 3890 18 
H(29) 5591 6245 4528 24 
H(16A) 5153 2728 3811 23 
H(16B) 5086 4090 3584 23 
H(33) 7660 2929 4999 26 
H(4) 3460 7067 2956 24 
H(14A) -1976 6540 2927 24 
H(14B) -715 5823 2642 24 
H(31) 8288 6556 5469 29 
H(19A) 6507 2780 4388 25 
H(19B) 4541 3288 4486 25 
H(7A) -1673 6492 3591 22 
H(7B) -1032 8002 3665 22 
H(30) 6721 7562 4996 28 
H(27) 6506 9030 4287 31 
H(21A) 1624 4092 4517 33 
H(21B) 339 5271 4651 33 
H(21C) 2334 5605 4530 33 
H(32) 8761 4240 5469 28 
H(8A) -1211 6719 4213 24 
H(8B) 731 7325 4149 24 
H(3A) 1787 5946 2353 30 
H(3B) 3791 6507 2383 30 
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H(25) 10541 11720 4290 33 
H(23) 7554 11230 3397 29 
H(20A) -674 8787 2998 39 
H(20B) -10 8328 2607 39 
H(20C) 1376 8942 2889 39 
H(17A) 4612 2466 3107 35 
H(17B) 3028 2077 2838 35 
H(17C) 2597 2491 3245 35 
H(24) 9888 12275 3696 31 
H(26) 8849 10086 4589 32 
H(13A) 2100 9520 3424 34 
H(13B) 1182 9074 3796 34 
H(18A) 5044 9865 3383 40 
H(18B) 5641 8438 3542 40 
H(9) -210(30) 4610(20) 4046(6) 17(6) 
___________________________________________________________ 
 
 
Table A.2.6.  Torsion angles [°] for p16083_O_a. 
________________________________________________________________  
O(4)-C(6)-C(5)-C(4) 58.24(19) 
O(4)-C(6)-C(5)-C(14) 174.15(16) 
O(4)-C(6)-C(5)-C(20) -63.2(2) 
O(4)-C(6)-C(11)-O(3) 170.36(14) 
O(4)-C(6)-C(11)-C(10) 54.95(19) 
O(4)-C(6)-C(11)-C(12) -79.25(17) 
O(4)-C(6)-C(7)-C(8) -56.4(2) 
O(3)-C(15)-C(14)-C(5) 6.1(3) 
O(6)-C(10)-C(9)-C(21) 59.6(2) 
O(6)-C(10)-C(9)-C(8) -178.50(15) 
O(6)-C(10)-C(11)-O(3) 66.60(19) 
O(6)-C(10)-C(11)-C(6) -176.28(15) 
O(6)-C(10)-C(11)-C(12) -53.9(2) 
O(2)-C(15)-C(14)-C(5) -177.2(2) 
O(1)-C(2)-C(3)-C(4) -172.6(2) 
C(10)-O(6)-C(16)-O(7) 66.2(2) 
C(10)-C(9)-C(8)-C(7) 51.7(2) 
C(29)-C(28)-C(33)-C(32) 0.3(3) 
C(29)-C(28)-C(19)-O(7) 31.6(3) 
C(15)-O(3)-C(11)-C(10) 166.62(15) 
C(15)-O(3)-C(11)-C(6) 49.1(2) 
C(15)-O(3)-C(11)-C(12) -60.6(2) 
C(28)-C(29)-C(30)-C(31) -0.5(3) 
C(28)-C(33)-C(32)-C(31) -0.3(3) 
C(9)-C(10)-C(11)-O(3) -55.16(19) 
C(9)-C(10)-C(11)-C(6) 61.96(19) 
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C(9)-C(10)-C(11)-C(12) -175.67(17) 
C(16)-O(6)-C(10)-C(9) -143.36(17) 
C(16)-O(6)-C(10)-C(11) 94.94(19) 
C(16)-O(7)-C(19)-C(28) -171.20(17) 
C(6)-O(4)-C(13)-O(5) 165.61(17) 
C(6)-C(5)-C(4)-C(12) 46.43(18) 
C(6)-C(5)-C(4)-C(3) 161.92(18) 
C(6)-C(5)-C(14)-C(15) -35.0(2) 
C(6)-C(7)-C(8)-C(9) -52.8(2) 
C(12)-C(1)-C(2)-O(1) 175.9(2) 
C(12)-C(1)-C(2)-C(3) -8.8(2) 
C(12)-C(4)-C(3)-C(2) -10.5(2) 
C(5)-C(6)-C(11)-O(3) -75.25(17) 
C(5)-C(6)-C(11)-C(10) 169.34(16) 
C(5)-C(6)-C(11)-C(12) 35.13(18) 
C(5)-C(6)-C(7)-C(8) 172.11(17) 
C(5)-C(4)-C(3)-C(2) -124.8(2) 
C(33)-C(28)-C(19)-O(7) -150.05(19) 
C(1)-C(12)-C(4)-C(5) 135.25(18) 
C(1)-C(12)-C(4)-C(3) 5.9(2) 
C(1)-C(12)-C(11)-O(3) -47.8(3) 
C(1)-C(12)-C(11)-C(10) 73.5(3) 
C(1)-C(12)-C(11)-C(6) -161.5(2) 
C(1)-C(2)-C(3)-C(4) 12.0(2) 
C(22)-C(27)-C(26)-C(25) -0.3(3) 
C(22)-C(23)-C(24)-C(25) 0.1(3) 
C(4)-C(12)-C(1)-C(2) 1.7(2) 
C(4)-C(12)-C(1)-C(17) -173.2(2) 
C(4)-C(12)-C(11)-O(3) 107.26(18) 
C(4)-C(12)-C(11)-C(10) -131.43(19) 
C(4)-C(12)-C(11)-C(6) -6.4(2) 
C(4)-C(5)-C(14)-C(15) 72.4(2) 
C(14)-C(5)-C(4)-C(12) -65.6(2) 
C(14)-C(5)-C(4)-C(3) 49.9(3) 
C(19)-O(7)-C(16)-O(6) 76.3(2) 
C(19)-C(28)-C(33)-C(32) -178.1(2) 
C(11)-O(3)-C(15)-O(2) 170.39(18) 
C(11)-O(3)-C(15)-C(14) -12.7(2) 
C(11)-C(10)-C(9)-C(21) -177.25(16) 
C(11)-C(10)-C(9)-C(8) -55.3(2) 
C(11)-C(6)-C(5)-C(4) -50.44(17) 
C(11)-C(6)-C(5)-C(14) 65.47(19) 
C(11)-C(6)-C(5)-C(20) -171.89(19) 
C(11)-C(6)-C(7)-C(8) 57.1(2) 
C(11)-C(12)-C(1)-C(2) 155.8(2) 
C(11)-C(12)-C(1)-C(17) -19.2(4) 
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C(11)-C(12)-C(4)-C(5) -25.1(2) 
C(11)-C(12)-C(4)-C(3) -154.45(17) 
C(7)-C(6)-C(5)-C(4) -170.07(17) 
C(7)-C(6)-C(5)-C(14) -54.2(2) 
C(7)-C(6)-C(5)-C(20) 68.5(3) 
C(7)-C(6)-C(11)-O(3) 52.0(2) 
C(7)-C(6)-C(11)-C(10) -63.5(2) 
C(7)-C(6)-C(11)-C(12) 162.34(16) 
C(30)-C(29)-C(28)-C(33) 0.0(3) 
C(30)-C(29)-C(28)-C(19) 178.5(2) 
C(30)-C(31)-C(32)-C(33) -0.2(4) 
C(27)-C(22)-C(23)-C(24) -0.6(3) 
C(27)-C(22)-C(18)-O(5) 47.4(3) 
C(21)-C(9)-C(8)-C(7) 174.31(18) 
C(32)-C(31)-C(30)-C(29) 0.5(4) 
C(23)-C(22)-C(27)-C(26) 0.7(3) 
C(23)-C(22)-C(18)-O(5) -134.1(2) 
C(20)-C(5)-C(4)-C(12) 170.93(17) 
C(20)-C(5)-C(4)-C(3) -73.6(3) 
C(20)-C(5)-C(14)-C(15) -162.34(18) 
C(17)-C(1)-C(2)-O(1) -8.6(4) 
C(17)-C(1)-C(2)-C(3) 166.7(2) 
C(24)-C(25)-C(26)-C(27) -0.2(3) 
C(26)-C(25)-C(24)-C(23) 0.3(3) 
C(13)-O(4)-C(6)-C(5) 88.7(2) 
C(13)-O(4)-C(6)-C(11) -164.68(18) 
C(13)-O(4)-C(6)-C(7) -47.5(2) 
C(13)-O(5)-C(18)-C(22) 169.40(19) 
C(18)-O(5)-C(13)-O(4) 67.5(2) 
C(18)-C(22)-C(27)-C(26) 179.2(2) 
C(18)-C(22)-C(23)-C(24) -179.2(2) 
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