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Copies of 1H and 13C NMR spectra of new compounds
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3C 
Table 1 Crystal data and structure refinement for 3C. 

Identification code 3C 

Empirical formula C25H19ClN2O 

Formula weight 398.87 

Temperature/K 303.9 

Crystal system monoclinic 

Space group C2 

a/Å 21.832(2) 

b/Å 5.1765(5) 

c/Å 18.5849(19) 

α/° 90 

β/° 103.747(2) 

γ/° 90 

Volume/Å3 2040.2(4) 

Z 4 

ρcalcg/cm3 1.299 

μ/mm-1 0.206 

F(000) 832.0 

Crystal size/mm3 0.1 × 0.06 × 0.04 

Radiation MoKα (λ = 0.71073) 

2Θ range for data 
collection/° 

4.512 to 52.036 

Index ranges -26 ≤ h ≤ 26, -6 ≤ k ≤ 5, -22 ≤ l ≤ 22 

Reflections collected 18832 

Independent reflections 
3766 [Rint = 0.0707, Rsigma = 
0.0606] 

Data/restraints/parameters 3766/73/300 

Goodness-of-fit on F2 1.064 

Final R indexes [I>=2σ (I)] R1 = 0.0650, wR2 = 0.1376 

Final R indexes [all data] R1 = 0.1098, wR2 = 0.1556 

Largest diff. peak/hole / e Å-3 0.18/-0.20 

Flack parameter 0.14(5)
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Table 2 Fractional Atomic Coordinates (×104) and Equivalent Isotropic Displacement 

Parameters (Å2×103) for 3C. Ueq is defined as 1/3 of of the trace of the 

orthogonalised UIJ tensor.

Ato

m
x y z U(eq)

Cl1 3533.0(9) 9493(6) 6560.2(8) 111.3(9)

O1 2766.2(15) 6258(8) 2019.9(17) 51.7(10)

N1 3773.9(17) 4284(11) 2207(2) 51.5(13)

N2 4359.8(19) 4553(14) 2689(2) 66.6(15)

C1 3376(2) 6034(12) 2401(2) 45.6(14)

C2 4298(3) 6438(15) 3149(3) 64.7(18)

C3 3681(2) 7416(13) 2989(3) 50.7(15)

C4 3382(2) 9628(13) 3286(2) 50.4(13)

C5 2714(2) 9741(14) 2839(2) 54.4(14)

C6 2444(2) 8276(11) 2277(2) 47.1(14)

C7 4858(3) 7290(20) 3727(4) 99(3)

C8 3424(2) 9553(12) 4113(2) 46.0(13)

C9 3770(3) 11313(14) 4577(3) 66.0(17)

C10 3809(3) 11317(16) 5332(3) 76.1(19)

C11 3491(3) 9505(17) 5615(3) 66.0(18)

C12 3140(3) 7657(15) 5174(3) 67.4(18)

C13 3105(3) 7708(14) 4422(3) 60.9(16)

C14 1792(2) 8410(12) 1841(3) 50.3(13)

C17 559(3) 8821(15) 1024(3) 75.6(18)

C20 3684(2) 2386(12) 1635(3) 49.2(14)

C21 3118(3) 2089(14) 1134(3) 61.9(17)

C22 3050(3) 221(15) 601(4) 74(2)

C23 3542(3) -1362(15) 554(4) 77(2)

C24 4106(3) -1065(16) 1060(4) 85(2)

C25 4182(3) 787(16) 1600(4) 74(2)

C15 1522(6) 10790(30) 1725(7) 65(3)

C16 899(7) 11010(40) 1335(9) 80(4)

C18 876(7) 6420(40) 1093(10) 84(5)

C19 1507(6) 6190(40) 1505(8) 64(3)

C26 1292(4) 9290(30) 2169(5) 62(3)

C27 677(5) 9420(30) 1762(6) 70(4)

C28 990(5) 7980(30) 712(6) 66(4)

C29 1604(5) 7800(30) 1118(5) 62(3)
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 Table 3 Anisotropic Displacement Parameters (Å2×103) for 3C. The Anisotropic 

displacement factor exponent takes the form: -2π2[h2a*2U11+2hka*b*U12+…].

Ato

m
U11 U22 U33 U23 U13 U12

Cl1 103.0(13) 185(3) 48.0(7) 0.7(12) 21.6(8) 14.0(16)

O1 48.2(19) 59(3) 46.4(17) 1.1(17) 7.4(15) 6.9(19)

N1 44(2) 65(4) 48(2) 15(2) 17.9(18) 10(2)

N2 44(2) 92(5) 64(3) 13(3) 13(2) 5(3)

C1 50(3) 52(4) 37(2) 13(2) 15(2) 5(3)

C2 54(3) 87(6) 55(3) 8(3) 16(3) -1(3)

C3 48(3) 61(5) 44(3) 8(3) 13(2) -6(3)

C4 57(3) 49(4) 45(2) 11(3) 10(2) -4(3)

C5 68(3) 55(4) 40(2) 12(3) 13(2) 15(3)

C6 59(3) 47(4) 37(2) 12(2) 16(2) 14(3)

C7 56(4) 138(9) 92(5) -15(5) -5(3) 0(5)

C8 50(3) 40(4) 45(2) 6(3) 6(2) 0(3)

C9 75(4) 59(5) 62(3) 3(3) 14(3) -15(4)

C10 83(4) 82(6) 58(3) -12(4) 4(3) -9(4)

C11 59(3) 91(6) 44(3) 6(4) 5(2) 18(4)

C12 71(4) 79(5) 56(3) 19(3) 22(3) -5(4)

C13 67(3) 61(5) 53(3) 2(3) 11(3) -13(3)

C14 54(2) 56(4) 41(2) 8(2) 11.4(18) 8(2)

C17 61(3) 88(5) 72(3) -7(3) 5(2) 17(3)

C20 59(3) 43(4) 52(3) 13(3) 26(2) 6(3)

C21 61(4) 62(5) 63(3) 4(3) 16(3) 11(3)

C22 78(4) 66(6) 78(4) -8(4) 18(3) 9(4)

C23 93(5) 69(6) 79(4) -8(4) 41(4) 2(4)

C24 85(5) 79(7) 106(5) 7(5) 52(4) 23(4)

C25 63(4) 79(6) 87(4) 10(4) 31(3) 20(4)

C15 65(5) 67(6) 59(7) 4(4) 5(4) 14(4)

C16 68(5) 77(6) 84(9) -3(5) -7(5) 18(4)

C18 61(5) 79(6) 100(10) -11(6) -5(5) 10(4)

C19 53(5) 67(6) 68(7) 0(4) 10(4) 9(4)

C26 57(4) 75(9) 54(4) -7(4) 16(3) 7(4)

C27 55(4) 91(10) 64(4) -9(5) 12(3) 14(4)

C28 59(4) 82(10) 50(4) -4(4) 1(3) 19(4)

C29 57(4) 83(10) 44(4) -2(5) 8(3) 21(4)
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 Table 4 Bond Lengths for 3C.

Atom Atom Length/Å  Atom Atom Length/Å

Cl1 C11 1.737(5)  C12 C13 1.383(7)

O1 C1 1.356(5)  C14 C15 1.361(16)

O1 C6 1.405(6)  C14 C19 1.384(18)

N1 N2 1.383(6)  C14 C26 1.445(11)

N1 C1 1.362(7)  C14 C29 1.346(10)

N1 C20 1.426(8)  C17 C16 1.403(19)

N2 C2 1.325(9)  C17 C18 1.42(2)

C1 C3 1.342(7)  C17 C27 1.370(12)

C2 C3 1.403(8)  C17 C28 1.293(12)

C2 C7 1.488(8)  C20 C21 1.369(7)

C3 C4 1.489(9)  C20 C25 1.379(8)

C4 C5 1.500(7)  C21 C22 1.367(9)

C4 C8 1.518(6)  C22 C23 1.369(9)

C5 C6 1.312(8)  C23 C24 1.370(9)

C6 C14 1.461(7)  C24 C25 1.370(10)

C8 C9 1.355(8)  C15 C16 1.385(18)

C8 C13 1.384(8)  C18 C19 1.415(18)

C9 C10 1.385(8)  C26 C27 1.377(13)

C10 C11 1.347(10)  C28 C29 1.378(14)

C11 C12 1.369(10)     

 

Table 5 Bond Angles for 3C.

Ato

m

Ato

m

Ato

m
Angle/˚  

Ato

m

Ato

m

Ato

m
Angle/˚

C1 O1 C6 113.3(4)  C12 C11 Cl1 119.4(6)

N2 N1 C20 119.6(4)  C11 C12 C13 118.7(6)

C1 N1 N2 108.1(5)  C12 C13 C8 121.3(6)

C1 N1 C20 132.3(4)  C15 C14 C6 117.4(7)

C2 N2 N1 105.8(5)  C15 C14 C19 123.3(9)

O1 C1 N1 121.8(5)  C19 C14 C6 118.9(7)

C3 C1 O1 128.0(5)  C26 C14 C6 121.0(5)

C3 C1 N1 110.2(4)  C29 C14 C6 124.6(6)

N2 C2 C3 111.6(5)  C29 C14 C26 114.4(7)

N2 C2 C7 119.5(6)  C16 C17 C18 118.2(10)

C3 C2 C7 128.9(7)  C28 C17 C27 122.8(8)

C1 C3 C2 104.3(5)  C21 C20 N1 121.7(5)

C1 C3 C4 122.3(5)  C21 C20 C25 119.6(6)



38

C2 C3 C4 133.0(5)  C25 C20 N1 118.6(5)

C3 C4 C5 106.2(5)  C22 C21 C20 119.8(6)

C3 C4 C8 115.5(5)  C21 C22 C23 121.2(6)

C5 C4 C8 112.3(4)  C22 C23 C24 118.7(7)

C6 C5 C4 127.8(6)  C25 C24 C23 120.9(6)

O1 C6 C14 110.3(4)  C24 C25 C20 119.7(6)

C5 C6 O1 122.2(5)  C14 C15 C16 119.5(14)

C5 C6 C14 127.4(5)  C15 C16 C17 120.5(15)

C9 C8 C4 121.2(5)  C19 C18 C17 121.1(15)

C9 C8 C13 117.4(5)  C14 C19 C18 116.7(14)

C13 C8 C4 121.5(5)  C27 C26 C14 121.3(8)

C8 C9 C10 122.4(6)  C17 C27 C26 117.8(9)

C11 C10 C9 118.8(6)  C17 C28 C29 119.7(9)

C10 C11 Cl1 119.3(6)  C14 C29 C28 123.9(9)

C10 C11 C12 121.4(5)      

 

Table 6 Torsion Angles for 3C.

A B C D Angle/˚  A B C D Angle/˚

Cl1C11C12C13 179.3(5)  C5 C6 C14C26 -30.0(11)

O1 C1 C3 C2 -178.5(5)  C5 C6 C14C29 148.8(9)

O1 C1 C3 C4 -4.3(9)  C6 O1 C1 N1 -176.2(5)

O1 C6 C14C15 -146.4(8)  C6 O1 C1 C3 2.6(7)

O1 C6 C14C19 27.0(9)  C6 C14C15C16 -178.0(11)

O1 C6 C14C26 149.0(8)  C6 C14C19C18 179.7(11)

O1 C6 C14C29 -32.2(10)  C6 C14C26C27 -179.8(11)

N1 N2 C2 C3 0.6(7)  C6 C14C29C28 -178.6(11)

N1 N2 C2 C7 -177.7(6)  C7 C2 C3 C1 177.4(7)

N1 C1 C3 C2 0.4(6)  C7 C2 C3 C4 4.1(11)

N1 C1 C3 C4 174.7(5)  C8 C4 C5 C6 -129.6(6)

N1 C20C21C22 -179.1(6)  C8 C9 C10C11 -0.1(10)

N1 C20C25C24 179.5(6)  C9 C8 C13C12 -0.2(9)

N2 N1 C1 O1 179.0(4)  C9 C10C11Cl1 -179.8(5)

N2 N1 C1 C3 0.0(6)  C9 C10C11C12 0.9(11)

N2 N1 C20C21 -178.4(5)  C10C11C12C13 -1.4(10)

N2 N1 C20C25 2.8(8)  C11C12C13C8 1.0(9)

N2 C2 C3 C1 -0.6(7)  C13C8 C9 C10 -0.3(9)

N2 C2 C3 C4 -174.0(6)  C14C15C16C17 -4(2)

C1 O1 C6 C5 -1.1(7)  C14C26C27C17 -4(2)

C1 O1 C6 C14 179.8(4)  C17C18C19C14 1(2)
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C1 N1 N2 C2 -0.4(6)  C17C28C29C14 1(2)

C1 N1 C20C21 1.9(9)  C20N1 N2 C2 179.8(5)

C1 N1 C20C25 -176.9(6)  C20N1 C1 O1 -1.3(9)

C1 C3 C4 C5 3.6(7)  C20N1 C1 C3 179.7(5)

C1 C3 C4 C8 128.8(5)  C20C21C22C23 -0.4(10)

C2 C3 C4 C5 176.0(6)  C21C20C25C24 0.7(9)

C2 C3 C4 C8 -58.8(8)  C21C22C23C24 0.7(10)

C3 C4 C5 C6 -2.5(7)  C22C23C24C25 -0.4(10)

C3 C4 C8 C9 113.2(7)  C23C24C25C20 -0.3(10)

C3 C4 C8 C13 -67.7(7)  C25C20C21C22 -0.4(9)

C4 C5 C6 O1 1.5(9)  C15C14C19C18 -7.3(18)

C4 C5 C6 C14 -179.6(5)  C16C17C18C19 4(2)

C4 C8 C9 C10 178.9(6)  C18C17C16C15 -3(2)

C4 C8 C13C12 -179.4(5)  C19C14C15C16 8.9(18)

C5 C4 C8 C9 -124.9(6)  C26C14C29C28 0.2(18)

C5 C4 C8 C13 54.3(8)  C27C17C28C29 -3(2)

C5 C6 C14C15 34.6(10)  C28C17C27C26 5(2)

C5 C6 C14C19 -152.1(9)  C29C14C26C27 1.3(17)

 

Table 7 Hydrogen Atom Coordinates (Å×104) and Isotropic Displacement Parameters 

(Å2×103) for 3C.

Atom x y z U(eq)

H4 3594 11208 3184 61

H5 2460 11002 2976 65

H7A 5226 6395 3661 149

H7B 4793 6904 4208 149

H7C 4916 9115 3684 149



40

H9 3990 12565 4382 79

H10 4051 12548 5638 91

H12 2929 6393 5377 81

H13 2863 6477 4117 73

H17A 151 9026 735 91

H17 135 8946 779 91

H21 2780 3155 1156 74

H22 2663 22 263 88

H23 3493 -2615 186 92

H24 4443 -2135 1036 102

H25 4567 964 1942 89

H15 1753 12256 1907 78

H16 706 12623 1279 97

H18 666 4965 862 101

H19 1721 4618 1549 76

H26 1388 9790 2664 74

H27 353 9892 1982 84

H28 886 7513 214 79

H29 1907 7208 879 75

 

Table 8 Atomic Occupancy for 3C.

Atom Occupancy  Atom Occupancy  
Ato

m
Occupancy

H17A 0.5  H17 0.5  C15 0.445(9)

H15 0.445(9)  C16 0.445(9)  H16 0.445(9)

C18 0.445(9)  H18 0.445(9)  C19 0.445(9)

H19 0.445(9)  C26 0.555(9)  H26 0.555(9)

C27 0.555(9)  H27 0.555(9)  C28 0.555(9)

H28 0.555(9)  C29 0.555(9)  H29 0.555(9)


