
Table 1.  Crystal data and structure refinement for 122c 

Identification code  122c 

Empirical formula  C22H27NO3S 

Formula weight  385.51 

Temperature  100(2) K 

Wavelength  0.71075 Å 

Crystal system  Monoclinic 

Space group  P 21/c 

Unit cell dimensions a = 9.675(6) Å = 90°. 

 b = 27.658(16) Å = 107.333(9)°. 

 c = 7.812(4) Å  = 90°. 

Volume 1996(2) Å3 

Z 4 

Density (calculated) 1.283 Mg/m3 

Absorption coefficient 0.184 mm-1 

F(000) 824 

Crystal size 0.08 x 0.06 x 0.04 mm3 

Theta range for data collection 2.95 to 27.48°. 

Index ranges -12<=h<=12, -35<=k<=31, -9<=l<=10 

Reflections collected 11646 

Independent reflections 4563 [R(int) = 0.0559] 

Completeness to theta = 27.48° 99.6 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 1.000 and 0.845 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 4563 / 0 / 247 

Goodness-of-fit on F2 1.087 

Final R indices [I>2sigma(I)] R1 = 0.0610, wR2 = 0.1234 

R indices (all data) R1 = 0.0799, wR2 = 0.1328 

Largest diff. peak and hole 0.299 and -0.351 e.Å-3 

Notes: 

The structure indicated the relative stereochemistry of the chiral centres. However, as the structure is in a 

centrosymmetric space group both enantiomers are present. This means that in two of the molecules in the unit cell 

C(2) and C(3) are R while C(4) is S and in the other two molecules C(2) and C(3) are S while C(4) is R. 

The hydrogen atoms have been fixed as riding models. 



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

for 122c.  U(eq) is defined as one third of the trace of the orthogonalized Uij tensor. 

________________________________________________________________________________ 

 x y z U(eq) 

________________________________________________________________________________ 

C(2) 4562(2) 1440(1) 1067(3) 19(1) 

C(3) 4398(2) 1565(1) 2918(3) 20(1) 

C(4) 5634(2) 1902(1) 3998(3) 21(1) 

C(5) 7115(2) 1710(1) 4067(3) 24(1) 

C(6) 7215(2) 1629(1) 2189(3) 22(1) 

C(10) 7779(2) 573(1) 748(3) 20(1) 

C(11) 7420(3) 132(1) 1344(3) 26(1) 

C(12) 8531(3) -179(1) 2242(3) 31(1) 

C(13) 9977(3) -56(1) 2573(3) 28(1) 

C(14) 10313(3) 388(1) 1939(3) 28(1) 

C(15) 9217(3) 702(1) 1027(3) 24(1) 

C(16) 11171(3) -394(1) 3576(4) 42(1) 

C(17) 4095(2) 1858(1) -300(3) 22(1) 

C(18) 2509(2) 1979(1) -649(3) 20(1) 

C(19) 1441(3) 1641(1) -1434(3) 24(1) 

C(20) -12(3) 1746(1) -1691(3) 28(1) 

C(21) -417(3) 2189(1) -1191(3) 30(1) 

C(22) 635(3) 2530(1) -432(4) 32(1) 

C(23) 2089(3) 2424(1) -152(3) 26(1) 

C(24) 4160(2) 1128(1) 3966(3) 23(1) 

C(25) 4919(3) 700(1) 4059(4) 34(1) 

C(26) 3062(3) 1174(1) 4862(3) 30(1) 

N(1) 6076(2) 1281(1) 1270(2) 20(1) 

O(8) 5083(2) 694(1) -1170(2) 25(1) 

O(9) 6918(2) 1276(1) -1514(2) 23(1) 

O(27) 5543(2) 2003(1) 5754(2) 25(1) 

S(7) 6368(1) 971(1) -369(1) 20(1) 

________________________________________________________________________________



Table 3.   Bond lengths [Å] and angles [°] for 122c. 

_____________________________________________________ 

C(2)-N(1)  1.492(3) 

C(2)-C(3)  1.540(3) 

C(2)-C(17)  1.547(3) 

C(2)-H(2)  1.0000 

C(3)-C(24)  1.516(3) 

C(3)-C(4)  1.553(3) 

C(3)-H(3)  1.0000 

C(4)-O(27)  1.428(3) 

C(4)-C(5)  1.514(3) 

C(4)-H(4)  1.0000 

C(5)-C(6)  1.515(3) 

C(5)-H(5A)  0.9900 

C(5)-H(5B)  0.9900 

C(6)-N(1)  1.478(3) 

C(6)-H(6A)  0.9900 

C(6)-H(6B)  0.9900 

C(10)-C(11)  1.386(3) 

C(10)-C(15)  1.389(3) 

C(10)-S(7)  1.768(2) 

C(11)-C(12)  1.392(3) 

C(11)-H(11)  0.9500 

C(12)-C(13)  1.388(4) 

C(12)-H(12)  0.9500 

C(13)-C(14)  1.398(4) 

C(13)-C(16)  1.511(3) 

C(14)-C(15)  1.392(3) 

C(14)-H(14)  0.9500 

C(15)-H(15)  0.9500 

C(16)-H(16A)  0.9800 

C(16)-H(16B)  0.9800 

C(16)-H(16C)  0.9800 

C(17)-C(18)  1.514(3) 

C(17)-H(17A)  0.9900 

C(17)-H(17B)  0.9900 

C(18)-C(23)  1.387(3) 

C(18)-C(19)  1.393(3) 

C(19)-C(20)  1.390(3) 

C(19)-H(19)  0.9500 

C(20)-C(21)  1.379(4) 

C(20)-H(20)  0.9500 

C(21)-C(22)  1.385(4) 

C(21)-H(21)  0.9500 

C(22)-C(23)  1.390(3) 

C(22)-H(22)  0.9500 

C(23)-H(23)  0.9500 

C(24)-C(25)  1.383(3) 

C(24)-C(26)  1.442(3) 

C(25)-H(25A)  0.9500 

C(25)-H(25B)  0.9500 

C(26)-H(26A)  0.9800 

C(26)-H(26B)  0.9800 

C(26)-H(26C)  0.9800 

N(1)-S(7)  1.635(2) 

O(8)-S(7)  1.4359(17) 

O(9)-S(7)  1.4424(17) 

O(27)-H(27)  0.8400 

 

N(1)-C(2)-C(3) 109.82(17) 

N(1)-C(2)-C(17) 111.67(18) 

C(3)-C(2)-C(17) 112.94(19) 

N(1)-C(2)-H(2) 107.4 

C(3)-C(2)-H(2) 107.4 

C(17)-C(2)-H(2) 107.4 

C(24)-C(3)-C(2) 113.73(19) 

C(24)-C(3)-C(4) 113.71(18) 

C(2)-C(3)-C(4) 111.49(18) 

C(24)-C(3)-H(3) 105.7 



C(2)-C(3)-H(3) 105.7 

C(4)-C(3)-H(3) 105.7 

O(27)-C(4)-C(5) 111.27(18) 

O(27)-C(4)-C(3) 112.42(19) 

C(5)-C(4)-C(3) 112.04(19) 

O(27)-C(4)-H(4) 106.9 

C(5)-C(4)-H(4) 106.9 

C(3)-C(4)-H(4) 106.9 

C(4)-C(5)-C(6) 110.47(18) 

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

C(6)-C(5)-H(5A) 109.6 

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

C(6)-C(5)-H(5B) 109.6 

H(5A)-C(5)-H(5B) 108.1 

N(1)-C(6)-C(5) 108.18(19) 

N(1)-C(6)-H(6A) 110.1 

C(5)-C(6)-H(6A) 110.1 

N(1)-C(6)-H(6B) 110.1 

C(5)-C(6)-H(6B) 110.1 

H(6A)-C(6)-H(6B) 108.4 

C(11)-C(10)-C(15) 120.8(2) 

C(11)-C(10)-S(7) 118.62(18) 

C(15)-C(10)-S(7) 120.53(18) 

C(10)-C(11)-C(12) 118.7(2) 

C(10)-C(11)-H(11) 120.7 

C(12)-C(11)-H(11) 120.7 

C(13)-C(12)-C(11) 121.8(2) 

C(13)-C(12)-H(12) 119.1 

C(11)-C(12)-H(12) 119.1 

C(12)-C(13)-C(14) 118.5(2) 

C(12)-C(13)-C(16) 121.2(3) 

C(14)-C(13)-C(16) 120.3(3) 

C(15)-C(14)-C(13) 120.5(2) 

C(15)-C(14)-H(14) 119.7 

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

C(10)-C(15)-C(14) 119.6(2) 

C(10)-C(15)-H(15) 120.2 

C(14)-C(15)-H(15) 120.2 

C(13)-C(16)-H(16A) 109.5 

C(13)-C(16)-H(16B) 109.5 

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

C(13)-C(16)-H(16C) 109.5 

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

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

C(18)-C(17)-C(2) 111.19(18) 

C(18)-C(17)-H(17A) 109.4 

C(2)-C(17)-H(17A) 109.4 

C(18)-C(17)-H(17B) 109.4 

C(2)-C(17)-H(17B) 109.4 

H(17A)-C(17)-H(17B) 108.0 

C(23)-C(18)-C(19) 118.6(2) 

C(23)-C(18)-C(17) 120.7(2) 

C(19)-C(18)-C(17) 120.6(2) 

C(20)-C(19)-C(18) 120.6(2) 

C(20)-C(19)-H(19) 119.7 

C(18)-C(19)-H(19) 119.7 

C(21)-C(20)-C(19) 120.3(2) 

C(21)-C(20)-H(20) 119.8 

C(19)-C(20)-H(20) 119.8 

C(20)-C(21)-C(22) 119.6(2) 

C(20)-C(21)-H(21) 120.2 

C(22)-C(21)-H(21) 120.2 

C(21)-C(22)-C(23) 120.2(2) 

C(21)-C(22)-H(22) 119.9 

C(23)-C(22)-H(22) 119.9 

C(18)-C(23)-C(22) 120.7(2) 

C(18)-C(23)-H(23) 119.6 

C(22)-C(23)-H(23) 119.6 

C(25)-C(24)-C(26) 120.5(2) 

C(25)-C(24)-C(3) 123.2(2) 

C(26)-C(24)-C(3) 116.3(2) 

C(24)-C(25)-H(25A) 120.0 



C(24)-C(25)-H(25B) 120.0 

H(25A)-C(25)-H(25B) 120.0 

C(24)-C(26)-H(26A) 109.5 

C(24)-C(26)-H(26B) 109.5 

H(26A)-C(26)-H(26B) 109.5 

C(24)-C(26)-H(26C) 109.5 

H(26A)-C(26)-H(26C) 109.5 

H(26B)-C(26)-H(26C) 109.5 

C(6)-N(1)-C(2) 115.21(18) 

C(6)-N(1)-S(7) 116.44(16) 

C(2)-N(1)-S(7) 117.68(14) 

C(4)-O(27)-H(27) 109.5 

O(8)-S(7)-O(9) 118.26(10) 

O(8)-S(7)-N(1) 107.04(10) 

O(9)-S(7)-N(1) 111.11(10) 

O(8)-S(7)-C(10) 108.93(11) 

O(9)-S(7)-C(10) 107.25(11) 

N(1)-S(7)-C(10) 103.21(11) 

_____________________________________________________________ 

Symmetry transformations used to generate equivalent atoms:  

  



Table 4.   Anisotropic displacement parameters (Å2x 103)for 122c.  The anisotropic 

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

______________________________________________________________________________ 

 U11 U22 U33 U23 U13 U12 

______________________________________________________________________________ 

C(2) 14(1)  23(1) 20(1)  1(1) 4(1)  0(1) 

C(3) 16(1)  24(1) 20(1)  1(1) 6(1)  3(1) 

C(4) 21(1)  23(1) 20(1)  1(1) 7(1)  1(1) 

C(5) 21(1)  25(1) 24(1)  -3(1) 2(1)  -1(1) 

C(6) 16(1)  24(1) 26(1)  -3(1) 5(1)  -3(1) 

C(10) 20(1)  22(1) 19(1)  -1(1) 5(1)  1(1) 

C(11) 30(1)  23(1) 27(1)  -3(1) 12(1)  -1(1) 

C(12) 48(2)  21(1) 26(1)  3(1) 16(1)  7(1) 

C(13) 36(1)  29(1) 19(1)  -3(1) 7(1)  14(1) 

C(14) 22(1)  34(1) 25(1)  -8(1) 4(1)  7(1) 

C(15) 25(1)  23(1) 22(1)  1(1) 6(1)  2(1) 

C(16) 51(2)  42(2) 30(2)  3(1) 8(1)  25(1) 

C(17) 17(1)  25(1) 23(1)  4(1) 6(1)  -1(1) 

C(18) 17(1)  25(1) 17(1)  5(1) 4(1)  0(1) 

C(19) 26(1)  22(1) 22(1)  2(1) 5(1)  0(1) 

C(20) 20(1)  32(1) 26(1)  5(1) -1(1)  -6(1) 

C(21) 18(1)  43(2) 31(1)  1(1) 8(1)  4(1) 

C(22) 24(1)  34(1) 37(2)  -8(1) 8(1)  6(1) 

C(23) 23(1)  26(1) 25(1)  -3(1) 4(1)  0(1) 

C(24) 18(1)  29(1) 19(1)  2(1) 3(1)  -3(1) 

C(25) 38(2)  28(1) 41(2)  12(1) 20(1)  4(1) 

C(26) 30(1)  33(1) 28(1)  -1(1) 10(1)  -8(1) 

N(1) 15(1)  23(1) 21(1)  -3(1) 5(1)  -1(1) 

O(8) 20(1)  29(1) 24(1)  -3(1) 5(1)  -4(1) 

O(9) 20(1)  27(1) 23(1)  6(1) 8(1)  2(1) 

O(27) 28(1)  27(1) 21(1)  0(1) 7(1)  4(1) 

S(7) 16(1)  23(1) 20(1)  1(1) 5(1)  0(1) 

______________________________________________________________________________



Table 5.   Hydrogen coordinates ( x 104) and isotropic displacement parameters (Å2x 103) 

for 122c. 

________________________________________________________________________________ 

 x  y  z  U(eq) 

________________________________________________________________________________ 

 

H(2) 3912 1159 585 23 

H(3) 3490 1761 2670 24 

H(4) 5513 2217 3341 25 

H(5A) 7290 1400 4736 29 

H(5B) 7868 1943 4708 29 

H(6A) 7075 1939 1525 27 

H(6B) 8181 1500 2244 27 

H(11) 6435 44 1144 31 

H(12) 8292 -484 2639 37 

H(14) 11297 475 2132 33 

H(15) 9451 1003 597 28 

H(16A) 10877 -562 4516 63 

H(16B) 12055 -208 4122 63 

H(16C) 11357 -632 2741 63 

H(17A) 4688 2148 168 26 

H(17B) 4270 1764 -1440 26 

H(19) 1709 1336 -1798 29 

H(20) -729 1510 -2213 33 

H(21) -1410 2260 -1365 36 

H(22) 360 2838 -103 38 

H(23) 2804 2659 385 31 

H(25A) 4719 434 4717 41 

H(25B) 5642 672 3465 41 

H(26A) 3010 875 5510 46 

H(26B) 2123 1236 3973 46 

H(26C) 3306 1444 5712 46 

H(27) 5798 1758 6406 38 

________________________________________________________________________________



Table 6.  Torsion angles [°] for 122c 

________________________________________________________________ 

N(1)-C(2)-C(3)-C(24) -81.5(2) 

C(17)-C(2)-C(3)-C(24) 153.12(19) 

N(1)-C(2)-C(3)-C(4) 48.7(2) 

C(17)-C(2)-C(3)-C(4) -76.7(2) 

C(24)-C(3)-C(4)-O(27) -46.9(3) 

C(2)-C(3)-C(4)-O(27) -177.07(17) 

C(24)-C(3)-C(4)-C(5) 79.3(2) 

C(2)-C(3)-C(4)-C(5) -50.9(2) 

O(27)-C(4)-C(5)-C(6) -177.04(18) 

C(3)-C(4)-C(5)-C(6) 56.1(2) 

C(4)-C(5)-C(6)-N(1) -59.1(2) 

C(15)-C(10)-C(11)-C(12) 0.5(4) 

S(7)-C(10)-C(11)-C(12) -179.27(18) 

C(10)-C(11)-C(12)-C(13) 0.9(4) 

C(11)-C(12)-C(13)-C(14) -1.7(4) 

C(11)-C(12)-C(13)-C(16) 179.0(2) 

C(12)-C(13)-C(14)-C(15) 1.2(4) 

C(16)-C(13)-C(14)-C(15) -179.5(2) 

C(11)-C(10)-C(15)-C(14) -1.0(4) 

S(7)-C(10)-C(15)-C(14) 178.80(18) 

C(13)-C(14)-C(15)-C(10) 0.1(4) 

N(1)-C(2)-C(17)-C(18) 173.73(18) 

C(3)-C(2)-C(17)-C(18) -61.9(2) 

C(2)-C(17)-C(18)-C(23) 114.7(2) 

C(2)-C(17)-C(18)-C(19) -63.7(3) 

C(23)-C(18)-C(19)-C(20) -0.9(3) 

C(17)-C(18)-C(19)-C(20) 177.5(2) 

C(18)-C(19)-C(20)-C(21) 0.8(4) 

C(19)-C(20)-C(21)-C(22) 0.1(4) 

C(20)-C(21)-C(22)-C(23) -1.0(4) 

C(19)-C(18)-C(23)-C(22) 0.0(4) 

C(17)-C(18)-C(23)-C(22) -178.4(2) 

C(21)-C(22)-C(23)-C(18) 0.9(4) 

C(2)-C(3)-C(24)-C(25) 42.5(3) 



C(4)-C(3)-C(24)-C(25) -86.5(3) 

C(2)-C(3)-C(24)-C(26) -136.4(2) 

C(4)-C(3)-C(24)-C(26) 94.5(2) 

C(5)-C(6)-N(1)-C(2) 61.0(2) 

C(5)-C(6)-N(1)-S(7) -155.16(15) 

C(3)-C(2)-N(1)-C(6) -56.0(2) 

C(17)-C(2)-N(1)-C(6) 70.1(2) 

C(3)-C(2)-N(1)-S(7) 160.60(15) 

C(17)-C(2)-N(1)-S(7) -73.3(2) 

C(6)-N(1)-S(7)-O(8) -174.61(15) 

C(2)-N(1)-S(7)-O(8) -31.67(18) 

C(6)-N(1)-S(7)-O(9) -44.13(18) 

C(2)-N(1)-S(7)-O(9) 98.82(17) 

C(6)-N(1)-S(7)-C(10) 70.52(18) 

C(2)-N(1)-S(7)-C(10) -146.53(16) 

C(11)-C(10)-S(7)-O(8) -25.4(2) 

C(15)-C(10)-S(7)-O(8) 154.81(19) 

C(11)-C(10)-S(7)-O(9) -154.53(18) 

C(15)-C(10)-S(7)-O(9) 25.7(2) 

C(11)-C(10)-S(7)-N(1) 88.1(2) 

C(15)-C(10)-S(7)-N(1) -91.7(2) 

________________________________________________________________ 

Symmetry transformations used to generate equivalent atoms:  

  



Table 7.  Hydrogen bonds for 122c [Å and °]. 

____________________________________________________________________________ 

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

____________________________________________________________________________ 

 O(27)-H(27)...O(9)#1 0.84 2.13 2.947(2) 163.3 

____________________________________________________________________________ 

Symmetry transformations used to generate equivalent atoms:  

#1 x,y,z+1  



Table 1.  Crystal data and structure refinement for 126 

Identification code  126 

Empirical formula  C22H27NO3S 

Formula weight  385.51 

Temperature  100(2) K 

Wavelength  0.71075 Å 

Crystal system  Monoclinic 

Space group  P 21/c 

Unit cell dimensions a = 20.061(7) Å = 90°. 

 b = 6.637(2) Å = 104.124(7)°. 

 c = 14.843(6) Å  = 90°. 

Volume 1916.6(12) Å3 

Z 4 

Density (calculated) 1.336 Mg/m3 

Absorption coefficient 0.192 mm-1 

F(000) 824 

Crystal size 0.12 x 0.09 x 0.01 mm3 

Theta range for data collection 3.08 to 27.48°. 

Index ranges -25<=h<=26, -8<=k<=8, -14<=l<=19 

Reflections collected 10755 

Independent reflections 4376 [R(int) = 0.0294] 

Completeness to theta = 27.48° 99.3 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 1.000 and 0.886 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 4376 / 0 / 248 

Goodness-of-fit on F2 1.093 

Final R indices [I>2sigma(I)] R1 = 0.0466, wR2 = 0.1077 

R indices (all data) R1 = 0.0549, wR2 = 0.1125 

Largest diff. peak and hole 0.650 and -0.388 e.Å-3 

 

Notes: 

The structure indicated the relative stereochemistry of the chiral centres. However, as the structure is in a 

centrosymmetric space group both enantiomers are present. This means that in two of the molecules in the unit cell 

C(2) and C(3) are R while C(4) is S and in the other two molecules C(2) and C(3) are S while C(4) is R. 

The hydrogen atoms have been fixed as riding models. 



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

for 126.  U(eq) is defined as one third of the trace of the orthogonalized Uij tensor. 

________________________________________________________________________________ 

 x y z U(eq) 

________________________________________________________________________________ 

C(2) 2285(1) 4104(2) 8165(1) 17(1) 

C(3) 1967(1) 2941(2) 7274(1) 17(1) 

C(4) 2520(1) 1535(3) 7069(1) 19(1) 

C(5) 2644(1) -161(3) 7790(1) 22(1) 

C(6) 2567(1) 555(2) 8742(1) 20(1) 

C(10) 4114(1) 3260(3) 9165(1) 18(1) 

C(11) 4433(1) 4920(3) 8897(1) 21(1) 

C(12) 5032(1) 4649(3) 8595(1) 23(1) 

C(13) 5310(1) 2735(3) 8558(1) 22(1) 

C(14) 4975(1) 1087(3) 8821(1) 23(1) 

C(15) 4379(1) 1334(3) 9130(1) 22(1) 

C(16) 5975(1) 2482(3) 8268(1) 31(1) 

C(17) 1719(1) 5071(3) 8538(1) 21(1) 

C(18) 1240(1) 6299(3) 7805(1) 19(1) 

C(19) 856(1) 7819(3) 8093(1) 24(1) 

C(20) 390(1) 8979(3) 7464(1) 27(1) 

C(21) 307(1) 8620(3) 6519(1) 27(1) 

C(22) 696(1) 7155(3) 6223(1) 25(1) 

C(23) 1170(1) 5960(3) 6854(1) 20(1) 

C(24) 1596(1) 4378(3) 6478(1) 20(1) 

C(25) 1111(1) 3090(3) 5731(1) 29(1) 

C(26) 2102(1) 5489(3) 6019(1) 24(1) 

N(1) 2701(1) 2731(2) 8874(1) 17(1) 

O(8) 3272(1) 5713(2) 9676(1) 24(1) 

O(9) 3484(1) 2328(2) 10414(1) 25(1) 

O(27) 3148(1) 2623(2) 7149(1) 22(1) 

S(7) 3377(1) 3588(1) 9599(1) 18(1) 

________________________________________________________________________________



Table 3.   Bond lengths [Å] and angles [°] for 126. 

_____________________________________________________ 

C(2)-N(1)  1.485(2) 

C(2)-C(17)  1.520(2) 

C(2)-C(3)  1.530(2) 

C(2)-H(2)  1.0000 

C(3)-C(4)  1.537(2) 

C(3)-C(24)  1.558(2) 

C(3)-H(3)  1.0000 

C(4)-O(27)  1.4312(19) 

C(4)-C(5)  1.531(2) 

C(4)-H(4)  1.0000 

C(5)-C(6)  1.534(2) 

C(5)-H(5A)  0.9900 

C(5)-H(5B)  0.9900 

C(6)-N(1)  1.473(2) 

C(6)-H(6A)  0.9900 

C(6)-H(6B)  0.9900 

C(10)-C(11)  1.381(2) 

C(10)-C(15)  1.390(2) 

C(10)-S(7)  1.7635(17) 

C(11)-C(12)  1.392(2) 

C(11)-H(11)  0.9500 

C(12)-C(13)  1.394(3) 

C(12)-H(12)  0.9500 

C(13)-C(14)  1.388(3) 

C(13)-C(16)  1.508(2) 

C(14)-C(15)  1.391(2) 

C(14)-H(14)  0.9500 

C(15)-H(15)  0.9500 

C(16)-H(16A)  0.9800 

C(16)-H(16B)  0.9800 

C(16)-H(16C)  0.9800 

C(17)-C(18)  1.503(2) 

C(17)-H(17A)  0.9900 

C(17)-H(17B)  0.9900 

C(18)-C(19)  1.399(2) 

C(18)-C(23)  1.403(2) 

C(19)-C(20)  1.383(3) 

C(19)-H(19)  0.9500 

C(20)-C(21)  1.392(3) 

C(20)-H(20)  0.9500 

C(21)-C(22)  1.384(3) 

C(21)-H(21)  0.9500 

C(22)-C(23)  1.405(2) 

C(22)-H(22)  0.9500 

C(23)-C(24)  1.542(2) 

C(24)-C(26)  1.542(2) 

C(24)-C(25)  1.543(2) 

C(25)-H(25A)  0.9800 

C(25)-H(25B)  0.9800 

C(25)-H(25C)  0.9800 

C(26)-H(26A)  0.9800 

C(26)-H(26B)  0.9800 

C(26)-H(26C)  0.9800 

N(1)-S(7)  1.6157(14) 

O(8)-S(7)  1.4351(14) 

O(9)-S(7)  1.4426(13) 

O(27)-H(27)  0.8400 

 

N(1)-C(2)-C(17) 109.97(13) 

N(1)-C(2)-C(3) 110.28(13) 

C(17)-C(2)-C(3) 109.70(13) 

N(1)-C(2)-H(2) 109.0 

C(17)-C(2)-H(2) 109.0 

C(3)-C(2)-H(2) 109.0 

C(2)-C(3)-C(4) 107.98(13) 

C(2)-C(3)-C(24) 111.56(14) 



C(4)-C(3)-C(24) 117.13(13) 

C(2)-C(3)-H(3) 106.5 

C(4)-C(3)-H(3) 106.5 

C(24)-C(3)-H(3) 106.5 

O(27)-C(4)-C(5) 108.90(13) 

O(27)-C(4)-C(3) 109.91(14) 

C(5)-C(4)-C(3) 108.04(13) 

O(27)-C(4)-H(4) 110.0 

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

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

C(4)-C(5)-C(6) 112.37(14) 

C(4)-C(5)-H(5A) 109.1 

C(6)-C(5)-H(5A) 109.1 

C(4)-C(5)-H(5B) 109.1 

C(6)-C(5)-H(5B) 109.1 

H(5A)-C(5)-H(5B) 107.9 

N(1)-C(6)-C(5) 111.71(13) 

N(1)-C(6)-H(6A) 109.3 

C(5)-C(6)-H(6A) 109.3 

N(1)-C(6)-H(6B) 109.3 

C(5)-C(6)-H(6B) 109.3 

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

C(11)-C(10)-C(15) 120.98(15) 

C(11)-C(10)-S(7) 119.68(13) 

C(15)-C(10)-S(7) 119.30(13) 

C(10)-C(11)-C(12) 119.11(16) 

C(10)-C(11)-H(11) 120.4 

C(12)-C(11)-H(11) 120.4 

C(11)-C(12)-C(13) 121.00(16) 

C(11)-C(12)-H(12) 119.5 

C(13)-C(12)-H(12) 119.5 

C(14)-C(13)-C(12) 118.81(15) 

C(14)-C(13)-C(16) 120.98(17) 

C(12)-C(13)-C(16) 120.17(17) 

C(13)-C(14)-C(15) 120.88(17) 

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

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

C(10)-C(15)-C(14) 119.22(16) 

C(10)-C(15)-H(15) 120.4 

C(14)-C(15)-H(15) 120.4 

C(13)-C(16)-H(16A) 109.5 

C(13)-C(16)-H(16B) 109.5 

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

C(13)-C(16)-H(16C) 109.5 

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

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

C(18)-C(17)-C(2) 111.55(14) 

C(18)-C(17)-H(17A) 109.3 

C(2)-C(17)-H(17A) 109.3 

C(18)-C(17)-H(17B) 109.3 

C(2)-C(17)-H(17B) 109.3 

H(17A)-C(17)-H(17B) 108.0 

C(19)-C(18)-C(23) 119.71(16) 

C(19)-C(18)-C(17) 118.22(15) 

C(23)-C(18)-C(17) 122.07(15) 

C(20)-C(19)-C(18) 121.81(17) 

C(20)-C(19)-H(19) 119.1 

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

C(19)-C(20)-C(21) 118.70(17) 

C(19)-C(20)-H(20) 120.6 

C(21)-C(20)-H(20) 120.6 

C(22)-C(21)-C(20) 120.14(17) 

C(22)-C(21)-H(21) 119.9 

C(20)-C(21)-H(21) 119.9 

C(21)-C(22)-C(23) 121.79(18) 

C(21)-C(22)-H(22) 119.1 

C(23)-C(22)-H(22) 119.1 

C(18)-C(23)-C(22) 117.81(16) 

C(18)-C(23)-C(24) 123.00(15) 

C(22)-C(23)-C(24) 119.19(16) 

C(26)-C(24)-C(23) 108.54(14) 

C(26)-C(24)-C(25) 108.38(14) 



C(23)-C(24)-C(25) 109.18(14) 

C(26)-C(24)-C(3) 112.58(14) 

C(23)-C(24)-C(3) 110.29(13) 

C(25)-C(24)-C(3) 107.81(14) 

C(24)-C(25)-H(25A) 109.5 

C(24)-C(25)-H(25B) 109.5 

H(25A)-C(25)-H(25B) 109.5 

C(24)-C(25)-H(25C) 109.5 

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

H(25B)-C(25)-H(25C) 109.5 

C(24)-C(26)-H(26A) 109.5 

C(24)-C(26)-H(26B) 109.5 

H(26A)-C(26)-H(26B) 109.5 

C(24)-C(26)-H(26C) 109.5 

H(26A)-C(26)-H(26C) 109.5 

H(26B)-C(26)-H(26C) 109.5 

C(6)-N(1)-C(2) 117.05(13) 

C(6)-N(1)-S(7) 121.99(11) 

C(2)-N(1)-S(7) 119.43(11) 

C(4)-O(27)-H(27) 109.5 

O(8)-S(7)-O(9) 119.80(8) 

O(8)-S(7)-N(1) 106.48(7) 

O(9)-S(7)-N(1) 106.43(8) 

O(8)-S(7)-C(10) 107.63(8) 

O(9)-S(7)-C(10) 105.59(8) 

N(1)-S(7)-C(10) 110.84(8) 

_____________________________________________________________ 

Symmetry transformations used to generate equivalent atoms:  

  



Table 4.   Anisotropic displacement parameters (Å2x 103)for 126.  The anisotropic 

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

______________________________________________________________________________ 

 U11 U22 U33 U23 U13 U12 

______________________________________________________________________________ 

C(2) 15(1)  19(1) 17(1)  0(1) 5(1)  0(1) 

C(3) 15(1)  20(1) 18(1)  -2(1) 5(1)  -3(1) 

C(4) 18(1)  23(1) 18(1)  -4(1) 5(1)  -2(1) 

C(5) 22(1)  18(1) 26(1)  -2(1) 8(1)  0(1) 

C(6) 19(1)  19(1) 23(1)  2(1) 7(1)  -2(1) 

C(10) 16(1)  25(1) 14(1)  -1(1) 3(1)  2(1) 

C(11) 21(1)  22(1) 19(1)  1(1) 3(1)  1(1) 

C(12) 22(1)  29(1) 20(1)  2(1) 5(1)  -5(1) 

C(13) 16(1)  35(1) 14(1)  -3(1) 3(1)  -1(1) 

C(14) 19(1)  27(1) 24(1)  -1(1) 5(1)  4(1) 

C(15) 20(1)  24(1) 22(1)  2(1) 6(1)  -1(1) 

C(16) 19(1)  48(1) 28(1)  -10(1) 9(1)  -5(1) 

C(17) 17(1)  26(1) 19(1)  -3(1) 5(1)  2(1) 

C(18) 13(1)  20(1) 26(1)  -1(1) 5(1)  -2(1) 

C(19) 15(1)  25(1) 32(1)  -5(1) 9(1)  -1(1) 

C(20) 18(1)  21(1) 44(1)  1(1) 11(1)  2(1) 

C(21) 18(1)  25(1) 38(1)  9(1) 5(1)  3(1) 

C(22) 18(1)  29(1) 28(1)  5(1) 5(1)  -1(1) 

C(23) 14(1)  21(1) 25(1)  1(1) 6(1)  -2(1) 

C(24) 17(1)  23(1) 18(1)  -1(1) 3(1)  0(1) 

C(25) 28(1)  30(1) 24(1)  -2(1) -3(1)  -3(1) 

C(26) 25(1)  27(1) 21(1)  3(1) 10(1)  1(1) 

N(1) 15(1)  20(1) 17(1)  0(1) 4(1)  0(1) 

O(8) 21(1)  25(1) 26(1)  -9(1) 3(1)  2(1) 

O(9) 21(1)  39(1) 16(1)  4(1) 7(1)  1(1) 

O(27) 17(1)  31(1) 20(1)  -2(1) 10(1)  -4(1) 

S(7) 15(1)  25(1) 16(1)  -2(1) 4(1)  1(1) 

______________________________________________________________________________



Table 5.   Hydrogen coordinates ( x 104) and isotropic displacement parameters (Å2x 103) 

for 126. 

________________________________________________________________________________ 

 x  y  z  U(eq) 

________________________________________________________________________________ 

 

H(2) 2589 5186 8021 20 

H(3) 1603 2054 7417 21 

H(4) 2362 959 6430 23 

H(5A) 3112 -708 7857 26 

H(5B) 2312 -1263 7566 26 

H(6A) 2095 260 8799 24 

H(6B) 2892 -197 9237 24 

H(11) 4247 6230 8919 25 

H(12) 5254 5786 8411 28 

H(14) 5156 -227 8790 28 

H(15) 4156 200 9315 26 

H(16A) 6362 2746 8800 47 

H(16B) 5987 3435 7768 47 

H(16C) 6006 1103 8047 47 

H(17A) 1454 4005 8763 25 

H(17B) 1928 5948 9071 25 

H(19) 916 8060 8739 28 

H(20) 132 10002 7672 33 

H(21) -17 9383 6077 33 

H(22) 642 6951 5576 30 

H(25A) 921 3922 5183 43 

H(25B) 735 2567 5980 43 

H(25C) 1368 1962 5556 43 

H(26A) 1852 6489 5578 35 

H(26B) 2323 4515 5688 35 

H(26C) 2454 6167 6498 35 

H(27) 3258 2595 6638 33 

________________________________________________________________________________



Table 6.  Torsion angles [°] for 126. 

________________________________________________________________ 

N(1)-C(2)-C(3)-C(4) -43.42(17) 

C(17)-C(2)-C(3)-C(4) -164.68(14) 

N(1)-C(2)-C(3)-C(24) -173.49(12) 

C(17)-C(2)-C(3)-C(24) 65.25(17) 

C(2)-C(3)-C(4)-O(27) -47.50(17) 

C(24)-C(3)-C(4)-O(27) 79.40(17) 

C(2)-C(3)-C(4)-C(5) 71.20(16) 

C(24)-C(3)-C(4)-C(5) -161.90(14) 

O(27)-C(4)-C(5)-C(6) 85.28(16) 

C(3)-C(4)-C(5)-C(6) -34.06(18) 

C(4)-C(5)-C(6)-N(1) -25.50(19) 

C(15)-C(10)-C(11)-C(12) -0.4(2) 

S(7)-C(10)-C(11)-C(12) 177.15(12) 

C(10)-C(11)-C(12)-C(13) 0.1(3) 

C(11)-C(12)-C(13)-C(14) 0.6(3) 

C(11)-C(12)-C(13)-C(16) -177.39(16) 

C(12)-C(13)-C(14)-C(15) -1.0(3) 

C(16)-C(13)-C(14)-C(15) 176.99(16) 

C(11)-C(10)-C(15)-C(14) 0.0(2) 

S(7)-C(10)-C(15)-C(14) -177.53(13) 

C(13)-C(14)-C(15)-C(10) 0.7(3) 

N(1)-C(2)-C(17)-C(18) -173.91(13) 

C(3)-C(2)-C(17)-C(18) -52.47(19) 

C(2)-C(17)-C(18)-C(19) -157.70(15) 

C(2)-C(17)-C(18)-C(23) 22.5(2) 

C(23)-C(18)-C(19)-C(20) 1.6(3) 

C(17)-C(18)-C(19)-C(20) -178.21(16) 

C(18)-C(19)-C(20)-C(21) -0.2(3) 

C(19)-C(20)-C(21)-C(22) -1.3(3) 

C(20)-C(21)-C(22)-C(23) 1.6(3) 

C(19)-C(18)-C(23)-C(22) -1.4(2) 

C(17)-C(18)-C(23)-C(22) 178.44(15) 

C(19)-C(18)-C(23)-C(24) 177.35(15) 

C(17)-C(18)-C(23)-C(24) -2.8(2) 



C(21)-C(22)-C(23)-C(18) -0.2(3) 

C(21)-C(22)-C(23)-C(24) -178.94(16) 

C(18)-C(23)-C(24)-C(26) -110.59(18) 

C(22)-C(23)-C(24)-C(26) 68.10(19) 

C(18)-C(23)-C(24)-C(25) 131.46(17) 

C(22)-C(23)-C(24)-C(25) -49.8(2) 

C(18)-C(23)-C(24)-C(3) 13.2(2) 

C(22)-C(23)-C(24)-C(3) -168.13(15) 

C(2)-C(3)-C(24)-C(26) 77.88(17) 

C(4)-C(3)-C(24)-C(26) -47.2(2) 

C(2)-C(3)-C(24)-C(23) -43.52(17) 

C(4)-C(3)-C(24)-C(23) -168.64(13) 

C(2)-C(3)-C(24)-C(25) -162.64(13) 

C(4)-C(3)-C(24)-C(25) 72.24(18) 

C(5)-C(6)-N(1)-C(2) 55.82(18) 

C(5)-C(6)-N(1)-S(7) -110.00(14) 

C(17)-C(2)-N(1)-C(6) 102.31(16) 

C(3)-C(2)-N(1)-C(6) -18.80(18) 

C(17)-C(2)-N(1)-S(7) -91.50(15) 

C(3)-C(2)-N(1)-S(7) 147.40(11) 

C(6)-N(1)-S(7)-O(8) -169.02(12) 

C(2)-N(1)-S(7)-O(8) 25.49(13) 

C(6)-N(1)-S(7)-O(9) -40.15(14) 

C(2)-N(1)-S(7)-O(9) 154.36(11) 

C(6)-N(1)-S(7)-C(10) 74.19(14) 

C(2)-N(1)-S(7)-C(10) -91.30(13) 

C(11)-C(10)-S(7)-O(8) -5.42(16) 

C(15)-C(10)-S(7)-O(8) 172.19(13) 

C(11)-C(10)-S(7)-O(9) -134.47(14) 

C(15)-C(10)-S(7)-O(9) 43.14(15) 

C(11)-C(10)-S(7)-N(1) 110.66(14) 

C(15)-C(10)-S(7)-N(1) -71.73(15) 

________________________________________________________________ 

Symmetry transformations used to generate equivalent atoms:  

  



Table 7.  Hydrogen bonds for 126 [Å and °]. 

____________________________________________________________________________ 

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

____________________________________________________________________________ 

 O(27)-H(27)...O(9)#1 0.84 1.98 2.8172(18) 176.7 

____________________________________________________________________________ 

Symmetry transformations used to generate equivalent atoms:  

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

 



Data for der-122d: 

 



 



   

 

 

Table 1. Crystal data and structure refinement details. 

 

 

Identification code  der-123c 

Empirical formula  C29H30BrNO4S 

Formula weight  568.51 

Temperature  100(2) K 

Wavelength  0.71075 Å 

Crystal system  Triclinic 

Space group  P1  

Unit cell dimensions a = 8.0661(3) Å  = 113.869(8)° 

 b = 13.4521(6) Å  = 100.322(7)° 

 c = 13.5936(9) Å   = 94.839(7)° 

Volume 1306.68(16) Å
3
 

Z 2 

Density (calculated) 1.445 Mg / m
3
 

Absorption coefficient 1.689 mm1
 

F(000) 588 

Crystal Block; Colourless 

Crystal size 0.12  0.06  0.03 mm
3
 

 range for data collection 3.05  27.48° 

Index ranges 10  h  8, 17  k  17, 17  l  17 

Reflections collected 17527 

Independent reflections 5990 [Rint = 0.0358] 

Completeness to  = 27.48° 99.8 %  

Absorption correction Semiempirical from equivalents 

Max. and min. transmission 0.9511 and 0.8230 



Refinement method Full-matrix least-squares on F
2
 

Data / restraints / parameters 5990 / 0 / 327 

Goodness-of-fit on F
2
 1.060 

Final R indices [F
2
 > 2(F

2
)] R1 = 0.0340, wR2 = 0.0794 

R indices (all data) R1 = 0.0409, wR2 = 0.0821 

Largest diff. peak and hole 0.708 and 0.766 e Å3 

 

 

______________________________________________________________________________________________________________ 

 

Diffractometer: Rigaku R-Axis Spider Diffractometer equipped with Rapid image plate  detector (profile data from \w-scans Cell determination: 

CrystalClear-SM Expert 2.0 r7 (Rigaku, 2011) Data collection: CrystalClear-SM Expert 2.0 r7 (Rigaku, 2011) Data reduction and cell refinement: 

CrystalClear-SM Expert 2.0 r7 (Rigaku, 2011) Absorption correction: CrystalClear-SM Expert 2.0 r7 (Rigaku, 2011) Structure solution: SHELXS97 

(Sheldrick, G.M. (2008). Acta Cryst. A64, 112-122.) Structure refinement: SHELXL97 (G Sheldrick, G.M. (2008). Acta Cryst. A64, 112-122.). 

 

 

Special details:  

The compound crystallises in triclinic centrosymmetric spacegroup P-1 which means that the unit cell contains 50/50 mixture of 

enantiomers.



 

 

 

 

 

 

Table 2. Atomic coordinates [ 10
4
], equivalent isotropic displacement parameters [Å

2
  10

3
] and site occupancy factors. Ueq is 

defined as one third of the trace of the orthogonalized U
ij
 tensor. 

 

Atom  x y z Ueq S.o.f. 

 

C1 7861(3) 6084(2) 1350(2) 19(1) 1 

C2 9180(3) 6906(2) 1516(2) 20(1) 1 

C3 10836(3) 6699(2) 1626(2) 20(1) 1 

C4 11209(3) 5689(2) 1557(2) 26(1) 1 

C5 9876(3) 4880(2) 1407(2) 24(1) 1 

C6 8207(3) 5077(2) 1309(2) 17(1) 1 

C7 6744(3) 4227(2) 1144(2) 18(1) 1 

C8 5899(2) 2380(1) 864(2) 16(1) 1 

C9 6615(3) 1326(1) 370(2) 16(1) 1 

C10 7668(2) 1006(2) 1209(2) 16(1) 1 

C11 6267(2) 2123(1) 2662(2) 14(1) 1 

C12 5152(2) 2483(1) 1864(2) 15(1) 1 

C13 3279(2) 1920(2) 1447(2) 16(1) 1 

C14 2117(3) 2464(2) 905(2) 27(1) 1 

C15 2666(3) 1038(2) 1557(2) 18(1) 1 

C16 7923(2) 2961(1) 3360(2) 17(1) 1 

C17 7631(2) 4014(2) 4244(2) 17(1) 1 

C18 8002(3) 5015(2) 4197(2) 21(1) 1 

C19 7811(3) 5991(2) 5041(2) 26(1) 1 



C20 7248(3) 5967(2) 5932(2) 28(1) 1 

C21 6865(3) 4974(2) 5987(2) 28(1) 1 

C22 7056(3) 3998(2) 5146(2) 22(1) 1 

C23 8774(2) 550(2) 3551(2) 16(1) 1 

C24 8794(3) 1131(2) 4661(2) 19(1) 1 

C25 10344(3) 1519(2) 5433(2) 23(1) 1 

C26 11873(3) 1334(2) 5117(2) 23(1) 1 

C27 11829(3) 728(2) 4002(2) 23(1) 1 

C28 10282(3) 335(2) 3216(2) 19(1) 1 

C29 13557(3) 1785(2) 5957(2) 35(1) 1 

Br1 12657(1) 7832(1) 1897(1) 28(1) 1 

N1 6661(2) 1018(1) 2012(1) 14(1) 1 

O1 7269(2) 3305(1) 1162(1) 16(1) 1 

O2 5272(2) 4342(1) 1010(1) 27(1) 1 

O3 5475(2) 184(1) 3101(1) 21(1) 1 

O4 6936(2) 896(1) 1664(1) 22(1) 1 

S1 6836(1) 130(1) 2545(1) 15(1) 1 

 



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

 

 

C1C2 1.385(3) 

C1C6 1.386(3) 

C1H1 0.9500 

C2C3 1.381(3) 

C2H2 0.9500 

C3C4 1.386(3) 

C3Br1 1.8943(19) 

C4C5 1.388(3) 

C4H4 0.9500 

C5C6 1.387(3) 

C5H5 0.9500 

C6C7 1.491(3) 

C7O2 1.201(2) 

C7O1 1.352(2) 

C8O1 1.460(2) 

C8C9 1.518(2) 

C8C12 1.544(3) 

C8H8 1.0000 

C9C10 1.522(3) 

C9H9A 0.9900 

C9H9B 0.9900 

C10N1 1.469(2) 

C10H10A 0.9900 

C10H10B 0.9900 

C11N1 1.486(2) 

C11C12 1.539(2) 

C11C16 1.543(2) 



C11H11 1.0000 

C12C13 1.527(3) 

C12H12 1.0000 

C13C15 1.321(3) 

C13C14 1.504(3) 

C14H14A 0.9800 

C14H14B 0.9800 

C14H14C 0.9800 

C15H15A 0.9500 

C15H15B 0.9500 

C16C17 1.513(2) 

C16H16A 0.9900 

C16H16B 0.9900 

C17C18 1.384(3) 

C17C22 1.394(3) 

C18C19 1.393(3) 

C18H18 0.9500 

C19C20 1.379(3) 

C19H19 0.9500 

C20C21 1.380(3) 

C20H20 0.9500 

C21C22 1.392(3) 

C21H21 0.9500 

C22H22 0.9500 

C23C28 1.386(3) 

C23C24 1.387(3) 

C23S1 1.7583(19) 

C24C25 1.383(3) 



C24H24 0.9500 

C25C26 1.386(3) 

C25H25 0.9500 

C26C27 1.392(3) 

C26C29 1.504(3) 

C27C28 1.390(3) 

C27H27 0.9500 

C28H28 0.9500 

C29H29A 0.9800 

C29H29B 0.9800 

C29H29C 0.9800 

N1S1 1.6319(15) 

O3S1 1.4319(15) 

O4S1 1.4356(13) 

 

C2C1C6 120.30(19) 

C2C1H1 119.9 

C6C1H1 119.9 

C3C2C1 118.87(18) 

C3C2H2 120.6 

C1C2H2 120.6 

C2C3C4 121.91(19) 

C2C3Br1 119.24(15) 

C4C3Br1 118.85(16) 

C3C4C5 118.5(2) 

C3C4H4 120.8 

C5C4H4 120.8 

C6C5C4 120.44(18) 



C6C5H5 119.8 

C4C5H5 119.8 

C1C6C5 119.98(18) 

C1C6C7 118.12(18) 

C5C6C7 121.90(17) 

O2C7O1 123.77(18) 

O2C7C6 124.34(17) 

O1C7C6 111.90(16) 

O1C8C9 107.45(15) 

O1C8C12 111.48(14) 

C9C8C12 113.46(15) 

O1C8H8 108.1 

C9C8H8 108.1 

C12C8H8 108.1 

C8C9C10 115.03(15) 

C8C9H9A 108.5 

C10C9H9A 108.5 

C8C9H9B 108.5 

C10C9H9B 108.5 

H9AC9H9B 107.5 

N1C10C9 108.25(15) 

N1C10H10A 110.0 

C9C10H10A 110.0 

N1C10H10B 110.0 

C9C10H10B 110.0 

H10AC10H10B 108.4 

N1C11C12 108.72(14) 

N1C11C16 110.95(15) 



C12C11C16 113.15(15) 

N1C11H11 107.9 

C12C11H11 107.9 

C16C11H11 107.9 

C13C12C11 115.33(15) 

C13C12C8 109.05(15) 

C11C12C8 113.11(15) 

C13C12H12 106.2 

C11C12H12 106.2 

C8C12H12 106.2 

C15C13C14 120.79(18) 

C15C13C12 124.50(18) 

C14C13C12 114.70(16) 

C13C14H14A 109.5 

C13C14H14B 109.5 

H14AC14H14B 109.5 

C13C14H14C 109.5 

H14AC14H14C 109.5 

H14BC14H14C 109.5 

C13C15H15A 120.0 

C13C15H15B 120.0 

H15AC15H15B 120.0 

C17C16C11 113.88(16) 

C17C16H16A 108.8 

C11C16H16A 108.8 

C17C16H16B 108.8 

C11C16H16B 108.8 

H16AC16H16B 107.7 



C18C17C22 118.93(17) 

C18C17C16 120.64(18) 

C22C17C16 120.37(17) 

C17C18C19 120.5(2) 

C17C18H18 119.8 

C19C18H18 119.8 

C20C19C18 120.2(2) 

C20C19H19 119.9 

C18C19H19 119.9 

C19C20C21 119.97(19) 

C19C20H20 120.0 

C21C20H20 120.0 

C20C21C22 120.0(2) 

C20C21H21 120.0 

C22C21H21 120.0 

C21C22C17 120.44(19) 

C21C22H22 119.8 

C17C22H22 119.8 

C28C23C24 120.66(18) 

C28C23S1 119.19(14) 

C24C23S1 120.09(15) 

C25C24C23 119.23(19) 

C25C24H24 120.4 

C23C24H24 120.4 

C24C25C26 121.22(19) 

C24C25H25 119.4 

C26C25H25 119.4 

C25C26C27 118.88(19) 



C25C26C29 120.9(2) 

C27C26C29 120.2(2) 

C28C27C26 120.6(2) 

C28C27H27 119.7 

C26C27H27 119.7 

C23C28C27 119.38(18) 

C23C28H28 120.3 

C27C28H28 120.3 

C26C29H29A 109.5 

C26C29H29B 109.5 

H29AC29H29B 109.5 

C26C29H29C 109.5 

H29AC29H29C 109.5 

H29BC29H29C 109.5 

C10N1C11 113.67(14) 

C10N1S1 119.35(12) 

C11N1S1 120.24(12) 

C7O1C8 115.16(15) 

O3S1O4 119.50(9) 

O3S1N1 106.44(8) 

O4S1N1 106.44(8) 

O3S1C23 107.43(9) 

O4S1C23 107.53(9) 

N1S1C23 109.21(8) 

 

 

Symmetry transformations used to generate equivalent atoms:  

  

 

 



Table 4. Anisotropic displacement parameters [Å
2
 10

3
]. The anisotropic displacement 

factor exponent takes the form: 2 
2
[h

2
a*

2
U

11
 + ... + 2 h k a* b* U

12
 ]. 

 

Atom U
11

 U
22

 U
33

 U
23

 U
13

 U
12 

 

C1 21(1)  16(1) 21(1)  9(1) 3(1)  3(1) 

C2 27(1)  15(1) 19(1)  9(1) 2(1)  2(1) 

C3 23(1)  19(1) 17(1)  10(1) 2(1)  4(1) 

C4 19(1)  26(1) 39(1)  19(1) 7(1)  4(1) 

C5 23(1)  18(1) 38(1)  17(1) 8(1)  7(1) 

C6 19(1)  16(1) 18(1)  9(1) 4(1)  1(1) 

C7 19(1)  17(1) 21(1)  10(1) 3(1)  3(1) 

C8 15(1)  13(1) 18(1)  7(1) 2(1)  1(1) 

C9 20(1)  14(1) 16(1)  7(1) 5(1)  3(1) 

C10 17(1)  15(1) 18(1)  6(1) 7(1)  3(1) 

C11 17(1)  10(1) 16(1)  5(1) 4(1)  4(1) 

C12 16(1)  11(1) 16(1)  5(1) 4(1)  4(1) 

C13 16(1)  16(1) 14(1)  5(1) 5(1)  6(1) 

C14 20(1)  30(1) 37(1)  21(1) 5(1)  7(1) 

C15 15(1)  19(1) 21(1)  8(1) 6(1)  4(1) 

C16 15(1)  14(1) 18(1)  5(1) 2(1)  2(1) 

C17 14(1)  15(1) 17(1)  4(1) 1(1)  2(1) 

C18 19(1)  19(1) 21(1)  7(1) 0(1)  1(1) 

C19 24(1)  14(1) 32(1)  5(1) 0(1)  2(1) 

C20 25(1)  20(1) 25(1)  2(1) 1(1)  6(1) 

C21 31(1)  30(1) 19(1)  5(1) 6(1)  5(1) 

C22 27(1)  19(1) 19(1)  6(1) 4(1)  2(1) 

C23 17(1)  16(1) 18(1)  10(1) 3(1)  4(1) 

C24 23(1)  18(1) 21(1)  10(1) 8(1)  7(1) 



C25 33(1)  19(1) 16(1)  8(1) 2(1)  3(1) 

C26 23(1)  21(1) 26(1)  16(1) 4(1)  2(1) 

C27 17(1)  28(1) 32(1)  20(1) 6(1)  5(1) 

C28 20(1)  22(1) 20(1)  12(1) 7(1)  6(1) 

C29 31(1)  33(1) 37(1)  20(1) 9(1)  5(1) 

Br1 26(1)  26(1) 33(1)  18(1) 0(1)  7(1) 

N1 16(1)  11(1) 15(1)  6(1) 5(1)  4(1) 

O1 17(1)  11(1) 23(1)  9(1) 4(1)  1(1) 

O2 20(1)  21(1) 43(1)  19(1) 5(1)  5(1) 

O3 16(1)  25(1) 30(1)  19(1) 7(1)  4(1) 

O4 25(1)  13(1) 23(1)  6(1) 0(1)  5(1) 

S1 15(1)  13(1) 19(1)  8(1) 3(1)  3(1) 

 



 

Table 5. Hydrogen coordinates [ 10
4
] and isotropic displacement parameters [Å

2
  10

3
]. 

 

Atom  x y z Ueq S.o.f.
 

 

H1 6714 6211 1265 23 1 

H2 8950 7599 1552 24 1 

H4 12352 5554 1612 31 1 

H5 10108 4187 1370 29 1 

H8 4961 2388 278 19 1 

H9A 7341 1410 116 20 1 

H9B 5651 713 100 20 1 

H10A 7942 261 830 19 1 

H10B 8756 1537 1593 19 1 

H11 5581 2050 3180 17 1 

H12 5151 3287 2292 18 1 

H14A 2369 2349 191 40 1 

H14B 2304 3258 1383 40 1 

H14C 923 2142 788 40 1 

H15A 1478 741 1292 22 1 

H15B 3412 702 1901 22 1 

H16A 8696 2607 3718 20 1 

H16B 8507 3149 2861 20 1 

H18 8389 5037 3585 25 1 

H19 8069 6675 5002 31 1 

H20 7124 6634 6508 33 1 

H21 6471 4957 6599 34 1 

H22 6794 3316 5187 27 1 

H24 7755 1262 4889 23 1 



H25 10362 1919 6194 28 1 

H27 12866 583 3777 28 1 

H28 10258 77 2456 23 1 

H29A 14327 1246 5763 53 1 

H29B 13369 1928 6691 53 1 

H29C 14071 2475 5963 53 1 

 
 

 


