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Crystal Data of Compound 7f 
 

 
 
The crystal data of compound 7f have been deposited in CCDC with number 803358. White 

crystal (EtOAc), C18H16N2O5S, MW = 372.39, monoclinic, space group P21/c; a = 13.2247(16) Å, b 
= 8.4060(9) Å, c = 17.517(3) Å, α = 90.000 °, β = 106.670(15) °, γ = 90.000 °, V = 1865.4(4) Å3, Z = 
4, Dc = 1.326 mg/mm3, F(000) = 776, μ = 1.815 mm-1, crystal dimensions 0.40 × 0.38 × 0.32 mm3 
was used for measurement on a CrysAlis RED, Oxford Diffraction Ltd diffractometer with a 
graphite monochromater. I > 2σ(I). Final indices: R1 = 0.0798, wR2 = 0.1376. The crystal structure 
of compound 7f was solved by direct method SHLXS-97 (Sheldrick, 1990) and expanded using 
difference Fourier technique, refined by the program SHLXL-97 (Sheldrick, 1997) and the 
full-matrix least-squares calculations.  

 

Table 1. Crystal data and structure refinement for compound 7f 

Identification code jyh06-30 
Empirical formula C18H16N2O5S 
Formula weight 372.39 
Temperature 291(2) K 

Wavelength 1.54184 Å 
Crystal system Monoclinic 
Space group P21/c 
Unit cell dimensions a = 13.2247(16) Å      α = 90.000 ° 

b = 8.4060(9) Å        β = 106.670(15) ° 
c = 17.517(3) Å        γ = 90.000 ° 

Volume 1865.4(4) Å3 

Z, Calculated density 4, 1.326 mg/mm3 

Absorption coefficient 1.815 mm-1 

F(000) 776 
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Crystal size 0.40 × 0.38 × 0.32 mm3 

Theta range for data collection 5.42 to 65.07° 
Index ranges -15<=h<=11, -9<=k<=9, -15<=l<=20 
Reflections collected 
Independent reflections 

6316 
3139 [R(int) = 0.0236] 

Data/restraints/parameters 3139 / 0 / 236 
Goodness-of-fit on F2 1.057 
Final R indexes [I> 2σ(I)] 
Final R indexes [all data] 

R1 = 0.0798, wR2 = 0.1376 
R1 = 0.0952, wR2 = 0.1446 

Largest diff. peak/hole 0.408 and -0.372 e.A-3 

 
Table 2. Atomic Coordinates (×104) and Equivalent Isotropic Displacement Parameters (Å2×103) for 
7f. Ueq is defined as 1/3 of of the trace of the orthogonalised Uij tensor. 
 

 x y z U(eq)

S(1) 3456.8(10) 9250.3(12) 5329.6(8) 86.4(4)
O(3) 4185(2) 7746(3) 5328.4(16) 75.8(8)
O(5) 3329(4) 1456(5) 1528(3) 140.4(17)
O(2) 3330(3) 10127(3) 4615(2) 103.4(11)
C(11) 3431(3) 4491(4) 3463(2) 63.3(9)
O(1) 3948(3) 9946(4) 6089(2) 118.6(13)
C(10) 3812(3) 5970(5) 3353(2) 71.6(10)
C(5) 2223(3) 8471(5) 5318(3) 75.8(11)
C(13) 3559(3) 5202(4) 4818(2) 66.4(10)
C(6) 2096(5) 7788(6) 5993(3) 105.8(16)
C(12) 3331(3) 4102(4) 4203(2) 68.3(10)
O(4) 4037(3) -423(5) 2322(3) 131(15)
N(2) 3757(3) 939(5) 2173(3) 93.3(12)
C(17) 1787(4) 1165(7) 2783(3) 118(2)
C(7) 1106(5) 7239(7) 5993(4) 118.6(19)
C(9) 4060(3) 7076(4) 3966(2) 73.2(11)
C(1) -839(5) 6774(9) 5352(4) 159(3)
C(8) 3917(3) 6679(4) 4674(2) 62.1(9)
C(14) 3141(3) 3303(5) 2770(3) 77.4(11)
C(2) 265(5) 7340(7) 5341(4) 110(17)
C(15) 3946(3) 2066(5) 2871(3) 93.3(15)
C(16) 2046(3) 2659(6) 2681(3) 85.7(13)
C(18) 1244(4) 3853(8) 2478(3) 114.9(19)
N(1) 617(4) 4789(9) 2328(4) 183(3)
C(4) 1397(4) 8556(7) 4653(3) 117.8(19)
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C(3) 410(5) 7992(9) 4687(4) 134(2)
 
Table 3. Bond Lengths (Å) for 7f 
 
S(1)-O(2) 1.420(3) C(6)-C(7) 1.389(7) 
S(1)-O(1) 1.428(3) O(4)-N(2) 1.209(5) 
S(1)-O(3) 1.589(3) N(2)-C(15) 1.510(5) 
S(1)-C(5) 1.753(5) C(17)-C(16) 1.327(7) 
O(3)-C(8) 1.419(4) C(7)-C(2) 1.349(7) 
O(5)-N(2) 1.192(5) C(9)-C(8) 1.348(5) 
C(11)-C(10) 1.376(5) C(1)-C(2) 1.542(7) 
C(11)-C(12) 1.380(5) C(14)-C(15) 1.462(5) 
C(11)-C(14) 1.532(5) C(14)-C(16) 1.511(5) 
C(10)-C(9) 1.387(5) C(2)-C(3) 1.333(7) 
C(5)-C(4) 1.351(6) C(16)-C(18) 1.429(7) 
C(5)-C(6) 1.367(6) C(18)-N(1) 1.119(7) 
C(13)-C(8) 1.377(5) C(4)-C(3) 1.406(7) 
C(13)-C(12) 1.386(5) 

 
Table 4. Bond Angles (°) for 7f 

O(2)-S(1)-O(1) 121.0(2) O(4)-N(2)-C(15) 116.8(5) 
O(2)-S(1)-O(3) 109.26(18) C(2)-C(7)-C(6) 121.9(6) 
O(1)-S(1)-O(3) 102.31(19) C(8)-C(9)-C(10) 118.8(4) 
O(2)-S(1)-C(5) 108.0(2) C(9)-C(8)-C(13) 122.5(4) 
O(1)-S(1)-C(5) 109.7(2) C(9)-C(8)-O(3) 121.2(3) 
O(3)-S(1)-C(5) 105.34(17) C(13)-C(8)-O(3) 116.2(3) 
C(8)-O(3)-S(1) 119.6(2) C(15)-C(14)-C(16) 113.6(4) 
C(10)-C(11)-C(12) 118.9(4) C(15)-C(14)-C(11) 111.1(3) 
C(10)-C(11)-C(14) 119.8(4) C(16)-C(14)-C(11) 109.3(3) 
C(12)-C(11)-C(14) 121.3(3) C(3)-C(2)-C(7) 117.9(6) 
C(11)-C(10)-C(9) 120.8(4) C(3)-C(2)-C(1) 120.5(6) 
C(4)-C(5)-C(6) 119.9(5) C(7)-C(2)-C(1) 121.6(6) 
C(4)-C(5)-S(1) 120.7(4) C(14)-C(15)-N(2) 113.7(4) 
C(6)-C(5)-S(1) 119.4(4) C(17)-C(16)-C(18) 119.8(5) 
C(8)-C(13)-C(12) 117.9(4) C(17)-C(16)-C(14) 127.0(5) 
C(5)-C(6)-C(7) 119.3(5) C(18)-C(16)-C(14) 113.2(5) 
C(11)-C(12)-C(13) 120.9(3) N(1)-C(18)-C(16) 179.2(7) 
O(5)-N(2)-O(4) 125.6(5) C(5)-C(4)-C(3) 118.5(5) 
O(5)-N(2)-C(15) 117.6(5) C(2)-C(3)-C(4) 122.6(6) 

 
Table 5. Anisotropic Displacement Parameters (Å2×103) for 7f. The Anisotropic displacement factor 
exponent takes the form: -2π2 [h2a*2U11+...+2hka*b*U12] 
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 U11 U22 U33 U23 U13 U12 
S(1) 98.9(8) 45.7(5) 110.9(9) -17(6) 23.8(7) -0.4(5) 
O(3) 76.7(17) 54.4(15) 87.6(18) -17.2(14) 9.8(14) 3(13) 
O(5) 230(5) 109(3) 97(3) -18(3) 70(3) -13(3) 
O(2) 130(3) 47.3(16) 140(3) 15.4(18) 50(2) 8.7(17) 
C(11) 63(2) 53(2) 73(2) -8(18) 17.3(18) 2.2(17) 
O(1) 126(3) 86(2) 131(3) -60(2) 16(2) -12(2) 
C(10) 80(3) 60(2) 77(3) 2(2) 26(2) -4(2) 
C(5) 92(3) 49(2) 84(3) -4(2) 22(2) 9(2) 
C(13) 80(3) 48(2) 70(2) 5.1(18) 19.9(19) 2.5(18) 
C(6) 124(4) 99(4) 84(3) 0(3) 12(3) -2(3) 
C(12) 79(3) 35.9(18) 89(3) -0.7(18) 22(2) -1.2(17) 
O(4) 149(4) 82(3) 157(4) -41(2) 37(3) 1(2) 
N(2) 100(3) 78(3) 109(3) -32(3) 42(3) -18(2) 
C(17) 93(4) 133(5) 133(5) -37(4) 41(3) -38(4) 
C(7) 143(5) 111(5) 111(4) 11(4) 51(4) -11(4) 
C(9) 82(3) 46(2) 89(3) 2(2) 21(2) -8(19) 
C(1) 106(5) 175(7) 216(8) -13(6) 76(5) -17(5) 
C(8) 67(2) 42.4(19) 69(2) -4.9(17) 8(18) 1.4(16) 
C(14) 70(2) 68(3) 92(3) -21(2) 20(2) -5(2) 
C(2) 104(4) 101(4) 127(5) -4(4) 37(4) 7(3) 
C(15) 75(3) 80(3) 124(4) -42(3) 26(3) -8(2) 
C(16) 70(3) 92(3) 95(3) -29(3) 24(2) -15(3) 
C(18) 72(3) 151(6) 121(4) -21(4) 27(3) 13(4) 
N(1) 115(4) 225(7) 208(6) 18(6) 42(4) 75(5) 
C(4) 100(4) 148(5) 93(4) 31(4) 6(3) -2(4) 
C(3) 88(4) 183(7) 114(5) 28(5) 5(3) 5(4) 
 
Table 6. Hydrogen Atom Coordinates (×104) and Isotropic Displacement Parameters (Å2×103) for 7f 

 x y z U(eq)
H(10) 3905 6232 2861 86
H(13) 3473 4952 5313 80
H(6) 2667 7692 6447 127
H(12) 3108 3087 4291 82
H(17A) 1086 898 2721 141
H(17B) 2307 385 2915 141
H(7) 1020 6788 6455 142
H(9) 4320 8073 3891 88
H(1A) -1262 7677 5398 239
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H(1B) -773 6078 5799 239
H(1C) -1170 6213 4868 239
H(14) 3118 3889 2282 93
H(15A) 3971 1459 3347 112
H(15B) 4628 2570 2952 112
H(4) 1479 8979 4184 141
H(3) -165 8076 4234 160
 
Table 7. Torsion Angles (°) for 7f 
 

O(2)-S(1)-O(3)-C(8) -53.7(3) S(1)-O(3)-C(8)-C(13) -109.4(3)
O(1)-S(1)-O(3)-C(8) 176.8(3) C(10)-C(11)-C(14)-C(15) 104.1(5)
C(5)-S(1)-O(3)-C(8) 62.1(3) C(12)-C(11)-C(14)-C(15) -75.0(5)
C(12)-C(11)-C(10)-C(9) -2.2(6) C(10)-C(11)-C(14)-C(16) -129.8(4)
C(14)-C(11)-C(10)-C(9) 178.7(4) C(12)-C(11)-C(14)-C(16) 51.1(5)
O(2)-S(1)-C(5)-C(4) 9.4(5) C(6)-C(7)-C(2)-C(3) 0.0(10)
O(1)-S(1)-C(5)-C(4) 143.2(4) C(6)-C(7)-C(2)-C(1) -178.2(6)
O(3)-S(1)-C(5)-C(4) -107.3(4) C(16)-C(14)-C(15)-N(2) 61.4(6)
O(2)-S(1)-C(5)-C(6) -169.8(4) C(11)-C(14)-C(15)-N(2) -174.9(4)
O(1)-S(1)-C(5)-C(6) -35.9(4) O(5)-N(2)-C(15)-C(14) 31.6(6)
O(3)-S(1)-C(5)-C(6) 73.5(4) O(4)-N(2)-C(15)-C(14) -147.1(5)
C(4)-C(5)-C(6)-C(7) -2.2(8) C(15)-C(14)-C(16)-C(17) 8.9(7)
S(1)-C(5)-C(6)-C(7) 177.0(4) C(11)-C(14)-C(16)-C(17) -115.8(5)
C(10)-C(11)-C(12)-C(13) 3.2(6) C(15)-C(14)-C(16)-C(18) -172.2(4)
C(14)-C(11)-C(12)-C(13) -177.7(3) C(11)-C(14)-C(16)-C(18) 63.2(5)
C(8)-C(13)-C(12)-C(11) -1.8(6) C(17)-C(16)-C(18)-N(1) 79(56)
C(5)-C(6)-C(7)-C(2) 0.9(9) C(14)-C(16)-C(18)-N(1) -100(56)
C(11)-C(10)-C(9)-C(8) -0.2(6) C(6)-C(5)-C(4)-C(3) 2.6(9)
C(10)-C(9)-C(8)-C(13) 1.7(6) S(1)-C(5)-C(4)-C(3) -176.6(5)
C(10)-C(9)-C(8)-O(3) 178.2(3) C(7)-C(2)-C(3)-C(4) 0.5(11)
C(12)-C(13)-C(8)-C(9) -0.7(6) C(1)-C(2)-C(3)-C(4) 178.6(6)
C(12)-C(13)-C(8)-O(3) -177.3(3) C(5)-C(4)-C(3)-C(2) -1.8(11)
S(1)-O(3)-C(8)-C(9) 73.9(4)  
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