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SUPPORTING INFORMATION

X-Ray structure determinations

The crystals of 1 and 2 were immersed in cryo-oil, mounted in a loop, and measured at a
temperature of 170 K. The X-ray diffraction data were collected on a Bruker Kappa Apex II
diffractometer using Mo Ka. The Denzo-Scalepack [1] software package was used for cell refinements
and data reductions. The structures were solved by intrinsic phasing method using the SHELXT [2]
software. A multi-scan absorption correction (SADABS*?) was applied to all data. Structural
refinements were carried out using SHELXL [2] software. The crystal of 1 was solved as an inversion
twin in space group P212121. The BASF value was refined to 0.49532. Hydrogen atoms were positioned
geometrically and constrained to ride on their parent atoms, with C---H = 0.95-0.98 A and U~iso~ =
1.2-1.5 Ueq (parent atom). The crystallographic details are summarized in Table S1.
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Table S1. Crystal data and structure refinement for 1, and 2.

CCDC 1991661 1991662
Identification code 1 2
Empirical formula C13 HuCINO: C12 HizCIN20O
Formula weight 251.70 264.74
Temperature 170(2) K 1702) K
Wavelength 0.71073 A 0.71073 A
Crystal system Orthorhombic Monoclinic
Space group P212121 P2i/c
Unit cell dimensions a=72256(2) A o= 90°. a=10.5001(3) A o =90°.
b=1097173)A  B=90°. b=10.09233)A B=96.971(2)°.
c=14.98673)A  y=90°. c=13.1656(3) A y =90°.
Volume 1188.10(5) A3 1384.85(7) A3
Z 4 4
Density (calculated) 1.407 Mg/m?3 1.270 Mg/m3
Absorption coefficient 0.310 mm-1 0.266 mm-1
F(000) 528 560
Crystal size 0.447 x 0.281 x 0.200 mm3 0.395 x 0.243 x 0.240 mm3
Theta range for data 2.301 to 29.183°. 2.550 to 28.282°.
collection
Index ranges -9<=h<=9, -15<=k<=15, - -13<=h<=13, -13<=k<=13, -
20<=1<=20 17<=1<=17
Reflections collected 23143 21197
Independent reflections 3196 [R(int) = 0.0313] 3431 [R(int) = 0.0326]
Completze;ezis2 Eo theta = 99.8% 99.9%
Absorption correction Sem1—em%p1r1cal from Semi-empirical from equivalents
equivalents
Max. and min. transmission 0.7458 and 0.7192 0.7460 and 0.6994
i Full-matrix least-squares on
Refinement method 2 Full-matrix least-squares on F2
Data / restraints / parameters 3196 /0 /155 3431/0/164
Goodness-of-fit on F2 1.073 1.029

Final R indices [I >
2sigma(I)]
Rindices (all data)
Absolute structure
parameter
Extinction coefficient

Largest diff. peak and hole

R1=0.0271, wR2 = 0.0683
R1 = 0.0289, wR2 = 0.0696
0.50(6)

n/a
0.251 and -0.188 e.A-3

R1=0.0487, wR2 = 0.0995
R1=0.0625, wR2 =0.1073
n/a

n/a
0.266 and -0.401 e.A-3

aR1=%I1Fo

—|Fcl 1/21Fol. v WR2 = [S[w(Fo? — F2)2]/ S[w(Fo2)2]] 12

Table S2. Atomic coordinates (x 104) and equivalent isotropic displacement parameters (Azx 103)

for 1. U(eq) is defined as one third of the trace of the orthogonalized Ul tensor.

X y z U(eq)
CI(1) 5717(1) 10752(1) 6166(1) 30(1)
o(1) 6219(2) 4693(1) 6386(1) 30(1)
1)) 5679(2) 1483(1) 2414(1) 34(1)
N(1) 6270(2) 2976(1) 3921(1) 23(1)
C(1) 6539(2) 7453(2) 5123(1) 23(1)




CQ) 6477(2) 8708(2) 5236(1) 25(1)
C@3) 5720(2) 9174(1) 6013(1) 21(1)
C(4) 5020(2) 8432(2) 6677(1) 24(1)
C(5) 5133(2) 7177(2) 6562(1) 23(1)
C(6) 5889(2) 6674(1) 5788(1) 19(1)
C@) 6035(2) 5313(1) 5700(1) 21(1)
C(8) 5939(2) 4815(1) 4810(1) 22(1)
C©9) 6372(2) 3615(2) 4679(1) 22(1)
C(10) 5693(3) 3515(2) 3074(1) 28(1)
c@1) 4638(3) 2570(2) 2538(1) 35(1)
Cc(12) 6095(3) 953(2) 3255(1) 33(1)
Cc(13) 7233(3) 1811(1) 3827(1) 27(1)

Table S3. Bond lengths [A] and angles [°] for 1.

CI(1)-C(3) 1.7466(15)
O(1)-C(7) 1.2403(19)
0(2)-C(12) 1.421(2)
0(2)-C(11) 1.422(2)
N(1)-C(9) 1.338(2)
N(1)-C(10) 1.460(2)
N(1)-C(13) 1.462(2)
C(1)-C(2) 1.387(2)
C(1)-C(6) 1.395(2)
C(1)-H(1) 0.9500
C(2)-C(3) 1.384(2)
C(2)-H(Q2) 0.9500
C(3)-C(4) 1.382(2)
C(4)-C(5) 1.390(2)
C(4)-H(4) 0.9500
C(5)-C(6) 1.397(2)
C(5)-H(5) 0.9500
C(6)-C(7) 1.502(2)
C(7)-C(8) 1.442(2)
C(8)-C(9) 1.367(2)
C(8)-H(8) 0.9500
C(9)-H(9) 0.9500
C(10)-C(11) 1.517(3)
C(10)-H(10A) 0.9900
C(10)-H(10B) 0.9900
C(11)-H(11A) 0.9900
C(11)-H(11B) 0.9900
C(12)-C(13) 1.515(2)
C(12)-H(12A) 0.9900
C(12)-H(12B) 0.9900
C(13)-H(13A) 0.9900
C(13)-H(13B) 0.9900
C(12)-0(2)-C(11) 109.80(14)
C(9)-N(1)-C(10) 122.80(13)
C(9)-N(1)-C(13) 120.91(15)
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C(10)-N(1)-C(13) 113.98(14)
C(2)-C(1)-C(6) 120.66(15)
C(2)-C(1)-H(1) 119.7
C(6)-C(1)-H(1) 119.7
C(3)-C(2)-C(1) 118.82(15)
C(3)-C(2)-H(2) 120.6
C(1)-C(2)-H(2) 120.6
C(4)-C(3)-C(2) 122.23(14)
C(4)-C(3)-CI(1) 119.22(12)
C(2)-C(3)-Cl(1) 118.53(13)
C(3)-C(4)-C(5) 118.23(14)
C(3)-C(4)-H(4) 120.9
C(5)-C(4)-H(4) 120.9
C(4)-C(5)-C(6) 121.12(15)
C(4)-C(5)-H(5) 1194
C(6)-C(5)-H(5) 119.4
C(1)-C(6)-C(5) 118.90(14)
C(1)-C(6)-C(7) 121.53(14)
C(5)-C(6)-C(7) 119.54(14)
0(1)-C(7)-C(8) 124.31(14)
0(1)-C(7)-C(6) 118.64(14)
C(8)-C(7)-C(6) 117.05(13)
C(9)-C(8)-C(7) 119.15(15)
C(9)-C(8)-H(8) 120.4
C(7)-C(8)-H(8) 1204
N(1)-C(9)-C(8) 127.90(16)
N(1)-C(9)-H(9) 116.1
C(8)-C(9)-H(9) 116.1
N(1)-C(10)-C(11) 109.09(14)
N(1)-C(10)-H(10A) 109.9
C(11)-C(10)-H(10A) 109.9
N(1)-C(10)-H(10B) 109.9
C(11)-C(10)-H(10B) 109.9
H(10A)-C(10)-H(10B) 108.3
0(2)-C(11)-C(10) 112.13(16)
0(2)-C(11)-H(11A) 109.2
C(10)-C(11)-H(11A) 109.2
O(2)-C(11)-H(11B) 109.2
C(10)-C(11)-H(11B) 109.2
H(11A)-C(11)-H(11B) 107.9
0(2)-C(12)-C(13) 111.24(14)
0(2)-C(12)-H(12A) 109.4
C(13)-C(12)-H(12A) 109.4
0(2)-C(12)-H(12B) 109.4
C(13)-C(12)-H(12B) 109.4
H(12A)-C(12)-H(12B) 108.0
N(1)-C(13)-C(12) 109.82(15)
N(1)-C(13)-H(13A) 109.7
C(12)-C(13)-H(13A) 109.7
N(1)-C(13)-H(13B) 109.7
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C(12)-C(13)-H(13B)

109.7

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

108.2
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Table S4. Anisotropic displacement parameters (AZx103) for 1. The anisotropic. Displacement factor

exponent takes the form: -2p2[ h2a22ull+ | +2hkarbrUl2)

yl1 U22 U33 U23 yl3 ul2
Cl(1) 35(1) 21(1) 35(1) -7(1) 2(1) 1(1)
o) 43(1) 25(1) 22(1) 4(1) 2(1) 1(1)
0Q2) 42(1) 28(1) 32(1) -10(1) -4(1) 3(1)
N(1) 28(1) 17(1) 22(1) -1(1) -1(1) 3(1)
C(1) 28(1) 22(1) 20(1) -1(1) 6(1) 0(1)
C(2) 28(1) 22(1) 25(1) 0(1) 6(1) -2(1)
C(3) 20(1) 18(1) 25(1) -4(1) -1(1) 1(1)
C#4) 25(1) 28(1) 18(1) -5(1) 0(1) 2(1)
C(5) 26(1) 26(1) 16(1) 0(1) 1(1) -1(1)
C(6) 19(1) 21(1) 18(1) -1(1) -1(1) -1(1)
C(7) 20(1) 20(1) 22(1) 1(1) 2(1) 0(1)
C(8) 26(1) 20(1) 20(1) 1(1) 1(1) 0(1)
C9) 22(1) 21(1) 22(1) 1(1) 2(1) -1(1)
C(10) 36(1) 23(1) 24(1) -2(1) -5(1) 5(1)
C(11) 40(1) 34(1) 33(1) -8(1) -12(1) 8(1)
C(12) 41(1) 20(1) 37(1) -6(1) -3(1) -1(1)
C(13) 31(1) 19(1) 30(1) -3(1) -1(1) 5(1)

Table S5. Hydrogen coordinates ( x 10%) and isotropic displacement parameters (AZx103) for 1.

X y z Uleq)
H®1) 7029 7122 4587 28
H(2) 6946 9237 4788 30
H(®4) 4476 8771 7198 29
H(5) 4688 6652 7019 27
H(8) 5580 5314 4322 26
H(©9) 6796 3182 5189 26
H(10A) 6792 3790 2736 33
H(10B) 4893 4231 3187 33
H(11A) 3469 2371 2850 42
H(11B) 4318 2916 1948 42
H(12A) 6789 185 3163 39
H(12B) 4928 753 3569 39
H(13A) 7433 1445 4423 32
H(13B) 8458 1944 3547 32
Table S6. Torsion angles [°] for 1.

C(6)-C(1)-C(2)-C(3) -1.5(3)
C(1)-C(2)-C(3)-C(4) -0.2(3)
C(1)-C(2)-C(3)-Cl(1) 177.92(14)
C(2)-C(3)-C(4)-C(5) 1.7(3)
Cl(1)-C(3)-C(4)-C(5) -176.39(13)
C(3)-C(4)-C(5)-C(6) -1.6(3)
C(2)-C(1)-C(6)-C(5) 1.5(3)




C(2)-C(1)-C(6)-C(7) -176.75(16)
C(4)-C(5)-C(6)-C(1) 0.0(3)
C(4)-C(5)-C(6)-C(7) 178.35(16)
C(1)-C(6)-C(7)-O(1) 149.14(17)
C(5)-C(6)-C(7)-O(1) -29.1(2)
C(1)-C(6)-C(7)-C(8) -31.2(2)
C(5)-C(6)-C(7)-C(8) 150.58(16)
0(1)-C(7)-C(8)-C(9) -11.2(3)
C(6)-C(7)-C(8)-C(9) 169.12(15)
C(10)-N(1)-C(9)-C(8) 1.73)
C(13)-N(1)-C(9)-C(8) 163.39(17)
C(7)-C(8)-C(9)-N(1) 176.05(17)
C(9)-N(1)-C(10)-C(11) -146.05(17)
C(13)-N(1)-C(10)-C(11) 51.1(2)
C(12)-0(2)-C(11)-C(10) 60.8(2)
N(1)-C(10)-C(11)-0(2) -55.2(2)
C(11)-0(2)-C(12)-C(13) -60.6(2)
C(9)-N(1)-C(13)-C(12) 145.05(16)
C(10)-N(1)-C(13)-C(12) -51.8(2)
0(2)-C(12)-C(13)-N(1) 55.6(2)
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Table S7. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (AZ x 103)

for 2. U(eq) is defined as one third of the trace of the orthogonalized Ul tensor.

X y z U(eq)
Cl(1) 844(1) 2886(1) -622(1) 63(1)
o) 4087(1) 236(1) 3541(1) 43(1)
N(1) 6837(2) 2599(2) 5099(1) 44(1)
N(2) 8242(1) 4130(2) 6650(1) 40(1)
C(1) 2203(2) 1231(2) 2035(1) 34(1)
C(2) 1389(2) 1580(2) 1170(1) 38(1)
C(3) 1835(2) 2463(2) 489(1) 40(1)
C4) 3047(2) 3008(2) 657(1) 39(1)
C(5) 3837(2) 2677(2) 1541(1) 34(1)
C(6) 3424(2) 1778(2) 2235(1) 31(1)
C(7) 4257(2) 1358(2) 3193(1) 32(1)
C(8) 5172(2) 2284(2) 3668(1) 35(1)
C(9) 5994(2) 1882(2) 4499(1) 34(1)
C(10) 7835(2) 1984(2) 5815(1) 40(1)
C(11) 8010(2) 2727(2) 6818(1) 41(1)
C(12) 8478(2) 4841(2) 7621(2) 64(1)
C(13) 7144(2) 4680(2) 6015(2) 55(1)
C(14) 6987(3) 4028(2) 4978(2) 69(1)

Table S8. Bond lengths [A] and angles [°] for 2.

CI(1)-C(3) 1.7427(17)
0(1)-C(7) 1.2419(19)
N(1)-C(9) 1.328(2)
N(1)-C(10) 1.460(2)
N(1)-C(14) 1.462(2)
N(2)-C(13) 1.450(2)




N(2)-C(11) 1.458(2)
N(2)-C(12) 1.460(2)
C(1)-C(2) 1.384(2)
C(1)-C(6) 1.391(2)
C(1)-H(1) 0.9500
C(2)-C(3) 1.385(2)
C(2)-H(2A) 0.9500
C(3)-C(4) 1.379(3)
C(4)-C(5) 1.385(2)
C(4)-H(4) 0.9500
C(5)-C(6) 1.393(2)
C(5)-H(5) 0.9500
C(6)-C(7) 1.507(2)
C(7)-C(8) 1.429(2)
C(8)-C(9) 1.369(2)
C(8)-H(8) 0.9500
C(9)-H(9) 0.9500
C(10)-C(11) 1.510(3)
C(10)-H(10A) 0.9900
C(10)-H(10B) 0.9900
C(11)-H(11A) 0.9900
C(11)-H(11B) 0.9900
C(12)-H(12A) 0.9800
C(12)-H(12B) 0.9800
C(12)-H(12C) 0.9800
C(13)-C(14) 1.507(3)
C(13)-H(13A) 0.9900
C(13)-H(13B) 0.9900
C(14)-H(14A) 0.9900
C(14)-H(14B) 0.9900
C(9)-N(1)-C(10) 121.82(15)
C(9)-N(1)-C(14) 123.08(15)
C(10)-N(1)-C(14) 114.28(15)
C(13)-N(2)-C(11) 108.85(14)
C(13)-N(2)-C(12) 110.74(16)
C(11)-N(2)-C(12) 111.03(15)
C(2)-C(1)-C(6) 121.17(15)
C(2)-C(1)-H(1) 119.4
C(6)-C(1)-H(1) 1194
C(1)-C(2)-C(3) 118.17(16)
C(1)-C(2)-H(2A) 120.9
C(3)-C(2)-H(2A) 120.9
C(4)-C(3)-C(2) 122.07(15)
C(4)-C(3)-CI(1) 118.83(13)
C(2)-C(3)-ClI(1) 119.10(14)
C(3)-C(4)-C(5) 119.03(15)
C(3)-C(4)-H(4) 120.5
C(5)-C(4)-H(4) 120.5
C(4)-C(5)-C(6) 120.36(16)
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Symmetry transformations used to generate equivalent atoms:

C(4)-C(5)-H(5) 119.8
C(6)-C(5)-H(5) 119.8
C(1)-C(6)-C(5) 119.17(15)
C(1)-C(6)-C(7) 118.35(14)
C(5)-C(6)-C(7) 122.48(14)
0(1)-C(7)-C(8) 123.64(15)
0(1)-C(7)-C(6) 118.05(15)
C(8)-C(7)-C(6) 118.29(14)
C(9)-C(8)-C(7) 118.74(15)
C(9)-C(8)-H(8) 120.6
C(7)-C(8)-H(8) 120.6
N(1)-C(9)-C(8) 128.62(16)
N(1)-C(9)-H(9) 115.7
C(8)-C(9)-H(9) 115.7
N(1)-C(10)-C(11) 110.76(15)
N(1)-C(10)-H(10A) 109.5
C(11)-C(10)-H(10A) 109.5
N(1)-C(10)-H(10B) 109.5
C(11)-C(10)-H(10B) 109.5
H(10A)-C(10)-H(10B) 108.1
N(2)-C(11)-C(10) 110.78(14)
N(2)-C(11)-H(11A) 109.5
C(10)-C(11)-H(11A) 109.5
N(2)-C(11)-H(11B) 109.5
C(10)-C(11)-H(11B) 109.5
H(11A)-C(11)-H(11B) 108.1
N(2)-C(12)-H(12A) 109.5
N(2)-C(12)-H(12B) 109.5
H(12A)-C(12)-H(12B) 109.5
N(2)-C(12)-H(12C) 109.5
H(12A)-C(12)-H(12C) 109.5
H(12B)-C(12)-H(12C) 109.5
N(2)-C(13)-C(14) 110.28(18)
N(2)-C(13)-H(13A) 109.6
C(14)-C(13)-H(13A) 109.6
N(2)-C(13)-H(13B) 109.6
C(14)-C(13)-H(13B) 109.6
H(13A)-C(13)-H(13B) 108.1
N(1)-C(14)-C(13) 109.50(17)
N(1)-C(14)-H(14A) 109.8
C(13)-C(14)-H(14A) 109.8
N(1)-C(14)-H(14B) 109.8
C(13)-C(14)-H(14B) 109.8
H(14A)-C(14)-H(14B) 108.2
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Table 9. Anisotropic displacement parameters (AZ x 103) for 2. The anisotropic. Displacement factor
exponent takes the form: —2p2[ h2a220ll+ | +2hka*b*UL2],

yll

u22 u33

u23

yl3

ul2




Cl(1) 51(1) 101(1) 37(1) 21(1) 3(1) 16(1)
o(1) 45(1) 36(1) 47(1) 12(1) 0(1) -5(1)
N(1) 49(1) 36(1) 45(1) 13(1) -8(1) -10(1)
N(2) 37(1) 40(1) 41(1) 1(1) 2(1) 4(1)
c@) 38(1) 34(1) 31(1) 2(1) 11(1) 2(1)
Q) 33(1) 47(1) 34(1) -1(1) 7(1) 4(1)
C(3) 40(1) 53(1) 27(1) 4(1) 8(1) 13(1)
C4) 44(1) 43(1) 31(1) 7(1) 15(1) 7(1)
C(5) 35(1) 36(1) 33(1) 2(1) 11(1) 2(1)
C(6) 34(1) 31(1) 28(1) -1(1) 9(1) 4(1)
C(@7) 33(1) 34(1) 31(1) 3(1) 10(1) 3(1)
C(8) 39(1) 33(1) 34(1) 5(1) 6(1) -1(1)
C(9) 34(1) 33(1) 38(1) 5(1) 9(1) 2(1)
C(10) 32(1) 41(1) 46(1) 7(1) 2(1) -1(1)
c@1) 38(1) 44(1) 41(1) 9(1) 2(1) 6(1)
C(12) 80(2) 56(1) 52(1) -9(1) -5(1) 13(1)
C(13) 51(1) 37(1) 72(1) 10(1) -15(1) 1(1)
C(14) 94(2) 41(1) 61(1) 22(1) -31(1) -23(1)
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Table $10. Hydrogen coordinates ( x 104) and isotropic, displacement parameters (AZ x 10 3) for 2.

X y z U(eq)
H(1) 1923 608 2501 40
H(2A) 547 1224 1046 46
H(4) 3335 3603 174 46
H(5) 4665 3064 1674 41
H(8) 5210 3161 3413 42
H(9) 5955 969 4668 41
H(10A) 8654 1980 5513 48
H(10B) 7598 1054 5938 48
H(11A) 7231 2625 7165 49
H(11B) 8743 2347 7267 49
H(12A) 7738 4736 8001 96
H(12B) 8608 5784 7488 96
H(12C) 9245 4481 8025 96
H(13A) 7265 5646 5936 66
H(13B) 6360 4541 6350 66
H(14A) 6224 4394 4556 83
H(14B) 7750 4210 4626 83
Table S11. Torsion angles [°] for 2.

C(6)-C(1)-C(2)-C(3) 1.8(2)
C(1)-C(2)-C(3)-C(4) -0.9(3)
C(1)-C(2)-C(3)-Cl(1) 178.39(13)
C(2)-C(3)-C(4)-C(5) -0.8(3)
CI(1)-C(3)-C(4)-C(5) 179.86(13)
C(3)-C(4)-C(5)-C(6) 1.7(2)
C(2)-C(1)-C(6)-C(5) -1.0(2)

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

179.74(15)




C(4)-C(5)-C(6)-C(1) 0.8(2)
C(4)-C(5)-C(6)-C(7) 178.43(15)
C(1)-C(6)-C(7)-O(1) 28.0(2)
C(5)-C(6)-C(7)-O(1) -151.22(15)
C(1)-C(6)-C(7)-C(8) -150.18(15)
C(5)-C(6)-C(7)-C(8) 30.6(2)
O(1)-C(7)-C(8)-C(9) 6.3(2)
C(6)-C(7)-C(8)-C(9) -175.60(14)
C(10)-N(1)-C(9)-C(8) -166.41(17)
C(14)-N(1)-C(9)-C(8) 2.6(3)
C(7)-C(8)-C(9)-N(1) -174.05(17)
C(9)-N(1)-C(10)-C(11) -139.68(17)
C(14)-N(1)-C(10)-C(11) 50.4(2)
C(13)-N(2)-C(11)-C(10) 60.79(19)
C(12)-N(2)-C(11)-C(10) -177.07(16)
N(1)-C(10)-C(11)-N(2) -53.87(19)
C(11)-N(2)-C(13)-C(14) -63.1(2)
C(12)-N(2)-C(13)-C(14) 174.56(18)
C(9)-N(1)-C(14)-C(13) 138.04(19)
C(10)-N(1)-C(14)-C(13) -52.2(3)
N(2)-C(13)-C(14)-N(1) 58.1(3)

Atom numbering refer to figure S1

Table 12. The calculated geometric parameters of the studied compounds.

Parameter Calc. Exp. Parameter Calc. Exp.
1 2
R(1-9) 1.759 1.747 R(1-9) 1.759 1.743
R(2-15) 1.236 1.240 R(2-15) 1.237 1.242
R(3-23) 1.420 1.422 R(3-18) 1.356 1.328
R(3-26) 1421 1421 R(3-20) 1.463 1.460
R(4-18) 1.358 1.338 R(3-33) 1460 1.462
R(4-20) 1461 1.460 R(4-23) 1461 1.458
R(4-29) 1464 1462 R(4-26) 1.456 1.460
R(5-7) 1.394 1.387 R(4-30) 1.460 1.450
R(5-14) 1.402 1.395 R(5-7) 1.391 1.384
R(7-9) 1.394 1.384 R(5-14) 1.403 1.391
R(9-10) 1.396 1.382 R(7-9) 1.396 1.385
R(10-12)  1.391 1.390 R(9-10) 1.394 1.379
R(12-14) 1403 1.397 R(10-12) 1.394 1.385
R(14-15) 1508 1.502  R(12-14) 1.402 1.393
R(15-16) 1462 1442  R(14-15) 1509 1.507
R(16-18) 1362 1.367 R(15-16) 1.460 1.429
R(20-23) 1530 1.517 R(16-18) 1.363 1.369
R(26-29) 1527 1515 R(20-23) 1.527 1.510
R(30-33)  1.530 1.506
A(1-9-7) 1194 1185  A(1-9-7) 1195 119.1
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A(1-9-10)
A(2-15-14)
A(2-15-16)
A(23-3-26)
A(3-23-20)
A(3-23-24)
A(3-23-25)
A(3-26-27)
A(3-26-28)
A(3-26-29)
A(18-4-20)
A(18-4-29)
A(4-18-16)
A(4-18-19)
A(20-4-29)
A(4-20-21)
A(4-20-22)
A(4-20-23)
A(4-29-26)
A(4-29-30)
A(4-29-31)
A(7-5-14)
A(5-7-9)
A(5-14-12)
A(5-14-15)
A(7-9-10)
A(9-10-12)
A(10-12-14)
A(12-14-15)
A(14-15-16)
A(15-16-18)

119.5
118.7
1224
110.7
111.7
110.1
106.8
106.8
110.3
110.7
1224
120.1
129.1
114.6
114.6
110.3
109.2
109.9
110.1
108.9
110.1
121.1
119.1
118.5
124.1
121.2
119
121.3
1174
118.9
118.0

119.2
118.6
124.3
109.8
112.1
109.2
109.2
109.4
109.4
111.2
122.8
120.9
127.9
116.1
114
109.9
109.9
109.1
109.8
109.7
109.7
120.7
118.8
118.9
121.5
122.2
118.2
121.1
119.6
117.0
119.1

A(1-9-10)
A(2-15-14)
A(2-15-16)
A(18-3-20)
A(18-3-33)
A(3-18-16)
A(20-3-33)
A(3-20-23)
A(3-33-30)
A(23-4-26)
A(23-4-30)
A(4-23-20)
A(26-4-30)
A(4-30-33)
A(7-5-14)
A(5-7-9)
A(5-14-12)
A(5-14-15)
A(7-9-10)
A(9-10-12)
A(10-12-14
A(12-14-15
A(14-15-16
A(15-16-18

)
)
)
)

119.3
118.6
122.6
120.3
122.6
129.2
114.5
110.8
110.6
112
110.1
110.1
111.9
110.9
121.3
118.9
118.5
117.4
121.2
119.1
121.1
124.1
118.8
118

118.8
118
123.6
121.8
123.1
128.6
114.3
110.8
109.5
111
108.8
110.8
110.8
110.3
121.2
118.2
119.2
118.3
122.1
119
1204
122.5
118.3
118.7

Atom numbering refer to figure S1

Table S13 Natural charge populations at the different atomic sites of the studied conformers.

Atom 1 Atom 2
Ccl 1 -0.0045 cl 1 -0.0062
O 2 -0.6060 O 2 -0.6083
O 3 -0.5728 N 3 -0.4280
N 4 -0.4338 N 4 -0.5092
C 5 -0.2013 C 5 -0.1810
H 6 0.2391 H 6 0.2674
C 7 -0.2558 C 7 -0.2536
H 8 0.2557 H 8 0.2569
C 9 -0.0318 C 9 -0.0323
C 10 -0.2532 C 10 -0.2561
H 11 0.2574 H 11 0.2553
C 12 -0.1802 C 12 -0.2019
H 13 0.2677 H 13 0.23%4
C 14 -0.1263 C 14 -0.1247
C 15 05138 C 15 05124
C 16 -0.4520 C 16 -0.4553
H 17 0.2217 H 17 0.2213
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18
19
20
21
22
23
24
25
26
27
28
29
30
31

TITIOIIOIITIONOIITIOITO

0.0869
0.2492
-0.2965
0.2327
0.2512
-0.1242
0.2070
0.2405
-0.1258
0.2406
0.2068
-0.2896
0.2520
0.2313

IIOIINIITIINIITANAIIONOTION

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

0.0894
0.2485
-0.2631
0.2325
0.2512
-0.2790
0.2061
0.2458
-0.4806
0.1978
0.2328
0.2330
-0.2771
0.2456
0.2063
-0.2696
0.2505
0.2339

Table S14. The calculated and experimental chemical shifts (ppm) for the studied compounds.

Atom numbering refer to figure S1

1 calc Exp 1 calc exp
C 5 116.0311 129.213 H 6 80932 7932
C 7 1157201 128211 H 8 76124 7492
C 9 133.0427 138.657 H 11 7.6544 7.492
C 10 116.2274 128211 H 13 8.3406 7.932
C 12 1177694 129.213 H 17 6.1787 6.080
C 14 127.0229 135.705 H 19 7744 7715
C 15 170.1034 184.844 H 21 34323 3.465
C 16 80.0674 90.841 H 22 35617 3.465
C 18 138.6107 153.209 H 24 3.8353 3.637
C 20 37.6916 65.377 H 25 4.1075 3.637
C 23 57.7637 66.096 H 27 4.0672 3.637
C 26 58.6574 66.096 H 28 39102 3.637
C 29 45.6261 65377 H 30 3.3177 3.465
H 31 3.8523 3.465
2 calc exp calc exp
C 5 117.7107 129.129 H 6 83197 7.847
C 7 116.1467 128.173 H 8 7.6558 7.406
C 9 1329159 138.749 H 11 7.6146 7.406
C 10 115.6853 128.173 H 13 8.087 7.847
C 12 1159801 129.129 H 17 6.1592 5.790
C 14 1273179 135.614 H 19 7.7585 7.716
C 15 1701116 184.752 H 21 38127 2272
C 16 80.0635 90.573 H 22 34443 2272
C 18 138.3561 153.041 H 24 2458 2413
C 20 462339 53.654 H 25 27809 2413
C 23 464877 55.069 H 27 22183 3.267
C 26 37251 45.579 H 28 25584 3.267
C 30 455512 55.069 H 29 25381 3.267
C 33 37.6145 53.654 H 31 28289 2413
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H 32 23713 2413
H 34 37292 2272
H 35 33585 2272

Atom numbering refer to figure S1

H27

Figure S1. Atom numbering of the optimized structures of conformers A and B (See Table S12).
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Figure S2. "HNMR (DMSO-ds) of 1.
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Figure S4. 'HNMR (DMSO-ds) of 2.
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Figure S5. BSCNMR (DMSO-d) of 2.
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Figure S6. "HNMR (DMSO-ds) of 3.

ASSEM_ABL039 — ASSEM_AB1039

— 1846255
1508423
1506270
150.5455

— 1395153

— 1380308
129.785
1296170
129.4673
eIz
53626
252400

- 821138
—52.5885
—47.5029

{

1.0

T T T
05 00 -05

10000000

S000000

7000000

(6000000

5000000

~4000000

3000000

(2000000

1000000

T T T T T T T
200 190 180 170 160 150 140 130 20 110 100 90 B0 70 &0 50 40 30 20

f1 (ppm}

Figure S7. BSCNMR (DMSO-ds) of 3.



