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'H NMR signal assignment of compound 1 and 2
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Figure S1. Structure of compounds 1 and 2 with the corresponding enumeration used for

assignment of the *H NMR signals. The assignment of the protons (Table S1) for compounds
1 and 2 (Figure S1) in CDCls was performed using 1D (*H) and 2D (TOCSY and NOESY)
NMR spectra recorded at 25 °C on a 800 MHz BRUKER Avance 11l HD NMR spectrometer

equipped with a TCI cryogenic probe.

Table S1. *H NMR assignment (5in ppm) of compounds 1 and 2 in CDCls

No. oofl o of 2 No. oofl o of 2
3 7.94 7.82 8" 4.33 4.13
12 7.80 1.27 8' 3.97 411
21 7.74 7.61 33-Me 3.75 3.77
1 7.49 7.46 27" 3.74 3.64
6 7.43 7.33 27 3.52 3.48
2 7.36 7.35 10" 3.25 3.23
15" 5.13 4.73 10' 2.98 3.17
11 4.95 4.69 25", 26" 2.35-220 233,216
16 491 4.88 31-Me 2.12 2.13
15' 4.49 451 25, 26' 203-193 2.06-1.95
24 4.46 4.54
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NOE Buildups, distances and J couplings

NOESY spectra were recorded without solvent suppression with alternated mixing times of
700, 600, 500, 400, 300, 200 and 100 ms. The relaxation delay was set to 2.5 s, 16 scans were
recorded with 2048 points in the direct dimension (F2) and 512 points in the indirect dimension
(F1). NOE intensities were calculated by normalization of the integrals of both cross peaks and

diagonal peaks of protons a and b, according to Equation 1.

cross peak a * cross peak b 1/2
NOE — ( p p )

(diagonal peak a * diagonal peak b)

Equation 1
Seven normalized NOE intensities were obtained from the different mixing times. Only
normalized NOE intensities with at least four consecutive mixing times giving a linear initial

NOE rate (R2>0.95) were used to determine buildup rates (o), according to Equation 2.

Uref)1/6

Tab = Tref (
Oab

Equation 2
The distance between protons a and b (in Angstrom) is indicated by ran while rref is the reference
distance. The distance between geminal methylene protons (1.78 A) was used as reference. The
buildup rate of the reference protons is indicated by cret While cap is the buildup rate of protons

aand b. Interproton distances and experimentally determined J couplings are reported in Tables

S2-5 and summarized in Figure S2.
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Table S2. Interproton distances for compound 1, derived from NOE build-up measurements
in CDCls; (0 in ppm).

Dis. Atom Protona Protonb §(*H)a &(*H)b c R?  Dis. rap
No. Type [A]
1 NHNH 12 21 7.80 7.74 5.3553E-05 0.98 2.49
2 NHCH 12 11 7.80 4.95 2.0238E-05 0.99 2.93
3 NHCH 12 8" 7.80 4.33 2.1267E-05 0.99 2.90
4  NHCH 12 10’ 7.80 2.98 1.1776E-05 0.98 3.20
5 NHCH 21 16 7.74 491 1.2026E-05 0.99 3.19
6 NHCH 21 15' 7.74 4.49 5.4590E-05 0.99 2.48
7 NHCH 21 8" 7.74 4.33 1.6590E-05 0.99 3.03
8 CHCH 6 8" 7.43 4.33 2.8211E-05 0.99 2.77
9 CHCH 6 8' 7.43 3.97 2.3450E-05 0.99 2.86
10 CHCH 15" 16 5.13 491 3.6303E-05 0.99 2.65
11 CHCH 11 8' 4.95 3.97 2.0588E-05 0.99 2.92
12 CHCH 16 15' 491 4.49 2.9756E-05 0.98 2.74
13 CHCH 8" 10" 4.33 3.25 1.8826E-05 0.99 2.96
14 CHCH 8' 10" 3.97 3.25 8.4757E-06  0.95 3.38
15 CHCH 8' 10' 3.97 2.98 9.9692E-06 0.99 3.29
Ref CHCH 15" 15' 5.13 4.49 3.9967E-04 0.98 1.78
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Table S3. Interproton distances for compound 2, derived from NOE build-up measurements

in CDCls; (0 in ppm).

Dis. Atom Protona Protonb §(*H)a J(*H)b o R?  Dis. rap

No. Type [A]
1 NHCH 21 24 7.61 4.54 4.7549E-05 0.99 2.47
2 NHCH 21 15' 7.61 4.51 3.1140E-05 0.99 2.65
3 NHCH 21 16 7.61 4.88 1.1052E-05 0.99 3.15
4 NHCH 12 11 7.27 4.69 2.3529E-05 0.99 2.78
5 NHCH 12 16 7.27 4.69 2.8539E-05 0.99 2.69
6 NHCH 12 15" 7.27 4.88 1.0221E-05 0.99 3.19
7 CHCH 16 15' 4.88 451 1.7588E-05 0.95 291

Ref. CHCH 15" 15' 4.73 451 3.3841E-05 0.97 1.78
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Table S4. 3Jap vicinal coupling constants for compound 1in CDCls

8JNo. Protona Protonb S(*H)a S(*H)b 3Ja [Hz]

1 11 10 4.95 2.98 4.5
2 11 10" 4.95 3.25 9.0
3 12 11 7.80 4.95 8.8
42 21 16 7.74 491 8.9
5 16 15' 491 5.13 2.0
6 16 15" 491 4.49 2.9

as\]Nﬂ-CH

Table S5. 3Ja vicinal coupling constants for compound 2 in CDCI3

8JNo. Protona Protonb S(*H)a S(*H)b Ja [Hz]

18 21 16 7.61 4.88 7.4
2 16 15" 4.88 4.73 4.4
3 16 15' 4.88 451 7.3
4 11 10" 4.69 3.23 4.8
5 11 10' 4.69 3.17 6.7

a3\]NH-CH
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Compound 1

Compound 2

Figure S2. Summary of experimentally determined distances and J couplings. (A)
Experimentally determined distances for compound 1. (B) Experimentally determined J
couplings for compound 1. (C) Experimentally determined distances for compound 2. (D)

Experimentally determined J couplings for compound 2.
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Monte Carlo molecular mechanics (MCMM) conformational search
Theoretical conformational ensembles for compounds 1 and 2 were obtained by performing a

MCMM conformational search using the software Macromodel BatchMin V12.1 as
implemented in the Schrodinger package. The conformational search was done using five
different force fields (AMBER*, MMF, OPLS, OPLS-2005 and OPLS3e), each with the
Generalized Born/Surface Area (GB/SA) solvation models for chloroform and water. The
Monte Carlo algorithm was used with intermediate torsion sampling, 50 000 steps and an
RMSD cut-off = 2A. The conformations were energy minimized using Polak-Ribiére
Conjugate Gradient (PRCG) with a maximum of 5000 iterative steps and those within 42
kJ/mol from the global minimum were saved (Table S6). All the obtained conformations were
combined and subjected to redundant conformer eliminations (RCE) by comparison of heavy
atoms coordinates with an RMSD cut-off = 1A, providing the final ensemble employed in the
NAMFIS analysis.

Table S6. Result of the MCMM conformational search for compound 1 and 2.

Solvation model Force field Compound1  Compound 2
AMBER* 13 15
MMFF 10 18
CHCI3 OPLS 12 14
OPLS3E 5 14
OPLS-2005 11 17
AMBER* 12 13
MMFF 11 14
H20 OPLS 8 10
OPLS3E 10 14
OPLS-2005 11 14
Total? 103 143
RCEP 46 73

aTotal unique conformations found.
bConformations obtained after redundant conformation elimination (RCE) with the root-mean-

square deviation cutoff set to 1A for heavy atoms.
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NAMFIS analysis
Molar fractions of conformations of compounds 1 and 2 in CDCl3z were determined using the

NMR analysis of molecular flexibility in solution (NAMFIS) algorithm. NAMFIS is a method
that uses experimentally assigned distances and coupling constants and fits them to back-
calculated values of computationally generated conformations.™ 2 To determine interproton
distances and 2J couplings for the theoretical ensembles, the MCMM generated computational
conformations were analyzed and the respective distances and dihedrals angles were measured.
Vicinal 3J coupling constants were calculated using the generalized form of the Karplus
equation, 4 shown in Equation 3: ¢ is the dihedral angle between two 'H nuclei separated by
three bonds, A=9.4,B=-1.1and C =0.4.

*Jun (@) = Acos? () + Beos(¢) + C

Equation 3

The results of the NAMFIS analyses were validated by evaluating the variation of the
conformational restraints upon addition of 10% random noise to the experimental distances, by
the random removal of 10% of individual restrains and by comparison of the experimentally
observed and back-calculated distances. The results of the NAMFIS analysis are given in
Tables S7-13.
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Table S7. Experimentally determined and back-calculated (NAMFIS) interproton distances
(A) and J couplings for compound 1.

Dis. No. Exp. Calc. | 3JNo. Exp. Calc.

1 249 233 1 45 3.7

2 293 281 2 9.0 83

3 290 281 3 88 89

4 3.20 291 4 89 75

5 3.19 292 5 20 26

6 248 2.73 6 29 31

7 3.03 298

8 2.77 2.68

9 286 2.79

10 2.65 245

11 292 2.87

12 2.74 255

13 296 2.95

14 3.38 3.35

15 3.29 3.19

RMSD 0.16 RMSD 0.78
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Table S8. Experimentally determined and back-calculated (NAMFIS) interproton distances
(A) and J couplings for compound 2.

Dis. No. Exp. Calc. | 3JNo. Exp. Calc.

1 247 255 1 74 1.2

2 2.65 2.63 2 44 38

3 315 291 3 73 11

4 2.78 261 4 48 45

5 2.69 255 5 6.7 6.7

6 319 321

7 291 281

RMSD 0.13 RMSD 0.34

Table S9. Solution ensemble determined by NAMFIS for compound 1 and 2.

Compound 1 Compound 2
Conf.No. %? Conf.No. %?
1 10 1 6
2 2 2 11
3 2 3 6
4 9 4 28
5 17 5 3
6 29 6 18
7 29 7 26

2 Percentage population of the indicated conformer in solution, as determined by NAMFIS

analysis. Conformers having populations <1% have been discarded.
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Table S10. Heavy atom RMSD (macrocyclic core only) for compound 1.

Conf. No. 1 2 3 4 5 6
1 0 0 0 0 0 0
2 0.36 0 0 0 0 0
3 0.37 0.59 0 0 0 0
4 0.70 0.75 0.82 0 0 0
5 0.74 0.80 0.68 0.83 0 0
6 0.73 0.80 0.74 0.55 0.75 0
7 0.46 0.61 0.51 0.77 0.90 6

Table S11. Heavy atom RMSD (macrocyclic core only) for compound 2.

Conf. No. 1 2 3 4 5 6
1 0 0 0 0 0 0
2 0.54 0 0 0 0 0
3 0.59 0.33 0 0 0 0
4 0.70 0.91 0.99 0 0 0
5 0.76 0.83 0.88 0.86 0 0
6 0.78 0.77 0.80 0.98 0.76 0
7 0.95 0.88 0.98 0.72 0.79 9
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Table S12. Heavy atoms RMSD (all) for compound 1.

Conf- No. 1 36 42 18 41 40
1 0 0 0 0 0 0
2 1.25 0 0 0 0 0
3 1.18 1.45 0 0 0 0
4 2.96 2.46 2.82 0 0 0
5 1.70 1.41 1.89 2.19 0 0
6 1.28 1.62 1.19 2.82 2.04 0
7 0.97 1.27 1.38 2.49 1.16 1.55

Table S13. Heavy atoms RMSD (all) for compound 2.

Conf. No. 1 2 3 4 5 6
1 0 0 0 0 0 0
2 2.25 0 0 0 0 0
3 1.93 1.76 0 0 0 0
4 1.88 1.74 1.55 0 0 0
5 1.66 2.30 2.75 2.37 0 0
6 3.02 1.65 2.21 2.29 2.66 0
7 2.92 2.14 2.90 2.43 1.64 2.44
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Sidechain refinement

The torsional scanning approach was used to predict the orientations of the side-chains of
compounds 1 and 2, as the Pro Ca—CONH, Cys Ca—CO2Me and C(=0)-OMe bonds, as well
as the N-acetyl amide bond are not well defined by the NMR data (Figure S3).

OMe

Figure S3. Bonds included in the torsional scanning.

> was used for each of the seven

The Rapid Torsion Scan tool from the Schrodinger software
experimental conformations obtained for 1 and 2 by the NAMFIS approach. 12 rotamers of
each of the four bonds (Figure S3) in each experimental conformation was scanned with >30°
angle increments per bond. The conformation with the lowest total energy for each bond, as
calculated by OPLS2, was selected and the torsional angles adjusted in corresponding

conformation. This provided seven optimized conformations for each of 1 and 2.

Conformational sampling

Conformational sampling was performed using the distance geometry-based OMEGA tool
(Version 3.1.2.2),” starting from the SMILES (Simplified Molecular-Input Line-Entry System)
codes of macrocycles 1 and 2. The Sheffield implicit solvation model for chloroform (g = 4.8)*
was used to mimic the membrane environment. Further, the following settings were used for
the conformational sampling: energy window (10 kcal/mol), elimination of duplicate
conformer threshold (RMSD, 0.75 A), the maximum number of iterations (2 000 steps), and
force field (MMFF94s)°,
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Calculation of 3D-dependent properties
The number of intramolecular hydrogen bonds (IMHBS) and the radius of gyration (Rgyr) were

calculated for each experimental and sampled conformation of 1, 2 and 5-7 using the
Schradinger suite’ and MOE software®?, respectively (Tables S14-16). Absolute partial charges
were calculated for each conformation using the B3LYP/6-31G** basis set in the Jaguar tool,°
available in the Schrodinger suite. The PB solvation model with ¢=4.8 and a probe radius of
2.52 A for chloroform was used. The solvent-accessible three-dimensional polar surface area
(SA 3D PSA) was then calculated with PyMol (Version 2.1) from the solvent-accessible
surface area defined using a solvent probe radius of 1.4 (Tables S14 and S15). Other settings
for calculating the SA 3D PSA, including the partial charge cut-off, have been described

previously.tt 12

Table S14. Summary of calculated 3D dependent molecular descriptors of the experimentally
determined conformations of compounds 1 and 2.

1 2
Conf. %2 IMHBs® Rg:° SA3DPSAY| Conf. %?* IMHBs® Ry SA 3D PSAY
No. (A) (A% No. (A) (A?
1 10 1 3.80 123.0 1 6 1 428 126.5
2 2 1 4.00 134.6 2 11 0 451 166.0
3 2 2 3.91 121.3 3 6 0 454 145.0
4 9 0 4.66 167.8 4 28 1 442 153.8
5 29 1 4.14 143.4 5 3 0 419 157.4
6 17 2 3.82 131.4 6 18 0  4.28 156.4
7 29 1 3.98 113.9 7 26 1 378 125.3
Mean 110 4.04 132.1 Mean 0.61 4.23 146.0
(weighted) (weighted)

aPercentage population of the indicated conformer in solution. Conformers having populations
<1% have been discarded.

IMHBs = intramolecular hydrogen bonds.

Rgyr (A) = radius of gyration.

dSA 3D PSA = solvent accessible 3D polar surface area.
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Table S15. Summary of calculated 3D dependent molecular descriptors of the sampled

conformations of compounds 1 and 2.

Compound 1 Compound 2
Conformation | SA 3D PSAP® Rgyr SA 3D PSA® Ry
No. (A IMHB® A) (A9 IMHB® A)
1 (MEC)? 113.1 2 3.7 144.2 1 3.9
2 135.6 0 3.6 114.0 2 3.8
3 116.8 1 3.9 116.6 1 4.0
4 126.0 1 4.1 152.1 0 4.1
5 145.4 1 4.1 130.7 1 4.2
6 154.9 0 4.0 154.2 0 4.4
7 140.5 1 4.0 163.3 0 4.4
8 128.6 0 4.2 138.3 1 4.4
9 152.4 0 4.3
10 146.9 1 4.1
11 136.8 1 4.4
12 144.2 1 4.3
13 137.8 1 4.4
14 137.9 1 4.2
15 165.4 0 4.5
16 151.4 1 4.3
17 160.6 0 4.3
18 134.5 2 4.2
19 155.0 1 4.4
20 160.7 0 4.6
21 156.1 0 4.5
22 139.2 1 4.1
23 142.4 0 4.2
24 125.4 2 3.8
25 114.5 1 3.7
26 143.6 0 3.8
27 163.1 0 4.5
28 139.2 1 4.3

aMinimum Energy Conformer
bSA 3D PSA = solvent accessible 3D polar surface area.
°IMHBSs = intramolecular hydrogen bonds.

9Rgyr = radius of gyration.
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Table S16. Summary of calculated 3D dependent molecular descriptors of the sampled

conformations of compounds 5-7.

Compound 5 Compound 6 Compound 7
Conformation | SA 3D PSA? Rgyr SA 3D PSA? Rgyr SA 3D PSA? Ry
No. (A?) (A) (A% A) (A% (A)
1 126.6 3.9 117.9 4.2 91.3 37
2 109.8 3.9 89.8 3.8 107.9 3.8
3 123.4 4.2 102.4 3.8 104.3 3.8
4 116.2 41 108.2 3.9 112.2 3.9
5 138.6 4.1 91.7 3.8 109.0 4.0
6 126.5 4.0 99.2 3.9 120.9 4.0
7 114.2 4.2 107.1 3.8 115.5 3.9
8 131.3 3.9 112.8 4.1 104.7 3.9
9 118.0 4.0 117.4 3.9 105.2 4.0
10 106.3 4.1 113.3 4.1 98.8 3.9
11 122.9 4.3 110.4 4.1 89.2 38
12 124.3 3.9 116.4 4.0 122.4 4.1
13 136.2 4.2 108.2 3.7 110.6 3.9
14 119.5 4.0 118.2 3.7 97.8 39
15 125.8 4.1 123.5 4.1 108.0 37
16 983 4.0 126.8 3.9 96.4 4.0
17 110.4 4.0 115.2 4.0 94.9 4.0
18 114.2 4.2 111.1 4.0 95.3 38
19 109.9 4.2 113.6 4.0 106.8 4.0
20 115.1 4.2 128.1 3.8 90.2 4.0
21 124.4 3.7 103.6 4.0 113.0 3.9
22 128.4 4.1 116.7 4.0 96.2 3.8
23 128.1 4.1 109.9 4.0 106.8 3.7
24 132.9 4.0 101.5 3.7 108.1 3.8
25 108.1 4.1 109.4 4.0 108.4 3.8
26 131.9 4.1 110.7 3.9 93.6 3.9
27 108.8 4.1 92.6 37
28 101.6 3.9 118.2 3.6
29 129.9 4.0 85.3 4.0
30 109.8 3.6 120.7 3.9
31 125.2 3.9 123.6 3.9
32 99.9 39 107.9 4.1
33 100.7 39 110.8 3.8
34 112.3 4.0 100.3 3.9
35 105.4 3.8
36 101.8 3.9
37 106.8 4.0
38 92.9 4.0

aSA 3D PSA = solvent accessible 3D polar surface area.

bRgyr = radius of gyration.
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Table S17. Structures, Broad Institute 1Ds, molecular descriptors and cell permeability values for compounds 5-7.

Molecular descriptors were calculated using the MOEZ software. Cell permeability and efflux ratio values were reported previously.*?

Permeability® TPSA
Compound Broad Inst. ID Structure MW ER® cLogP° HBAY HBD® A2 NRotB?
(x10¢ cm/s) (A%
BRD-
5 K80841398 473.6 1.89 1.40 1.70 6 0 101.3 3
BRD-
6 K29054201 473.6 23.08 0.81 1.66 6 0 101.3 3
O,
I Ao
BRD-
7 O o W 473.6 6.36 0.78 1.66 6 0 101.3 3
K33620583 éﬁ(,ﬂ Mo
o) =

3passive permeability across a Caco-2 cell monolayer (Papp AB-+inhibitor cocktail); PEfflux ratio; ‘Calculated lipophilicity; “Hydrogen bond

acceptors; ®Hydrogen bond donors; Topological polar surface area; INumber of rotatable bonds.
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Principal Moments of Inertia plots

Principal moments of inertia (PMI) plots were generated for the conformations of 1, 2 and 5-7
as described earlier.’* The 3D-descriptors normalized principal moments of inertia ratio 1
(NPR1) and normalized principal moments of inertia ratio 2 (NPR2) were calculated using the
MOE software.°

A) 100! B) 100/ C) 100
0.75+ 0.75E 075
F B |
o~ N ™
¥ 0.504 E 0.504 E 0.50+
o
= = =2
0.251 0.251 0.251
. . Cormpound 5
B tal Experimental
0.00) Pradctes 0.00] Predicted 0.00] pompound §
° |1 I [ T - PR nu - |\|.|l|l-.|..|.|..|.||llll
000 025 050 075 1.00 000 025 050 075 1.00 000 025 050 075 1.00
NPR1 NPR1 NPR1

Figure S4. PMI plots for the experimentally determined and sampled conformations of

compounds 1 (A) and 2 (B), as well as for the sampled conformations of compounds 5-7 (C).



Cell permeability measurement

The efflux-inhibited permeability of compounds 1-4 across Caco-2 cell monolayers was
determined in the presence of a cocktail of inhibitors of efflux transporters (50 uM quinidine,
30 uM benzbromarone and 20 uM sulfasalazine) by the DMPK department at Pharmaron as

reported previously.*®

LogD7.4 determination

LogD7.4 was determined as reported previously.!®

Note on synthesis, characterization and purity.

Synthesis and characterization of compounds 1-4 is reported in our previous publication.!’
The purity of compounds 1-4 (Figures S5-S8) was determined using a Waters LCT Premiere
mass spectrometer coupled to a Waters Acquity UPLC. The Waters Acquity UPLC was
equipped with either a BEH C18 column (1.7 um, 2.1 mm % 50 mm, at 45 °C using a gradient
from 5 to 90% acetonitrile modified with 40 mM ammonia and 5 mM H>COg, pH 10 within
2.5 or 3 min, detection at 210 nm) or a CSHC18 column (1.7 pm, 2.1 mm % 50 mm at 45 °C
using a gradient from 5 to 90% acetonitrile modified with 10 mM formic acid and 1 mM

ammonium formate, pH 3, within 2.5 or 3 min, detection at 230 nm).

Synthesis and characterization of compounds 5-7 has been reported previously.t38
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Sample Report:

3:

AU

3:

AU

1.746
1.945

2.271
2.297

UV Detector: 210
Range:
rﬁ (2)
* \ 98%
] | 477.1570(55%)
1.0 | 1.26
B ' (1)
] 0%
0.0+ 0.83
L 5 A B e B e L B B B S L LB BN B i 8 1S
0.50 1.00 1.50 2.00 2.50 3.00
Peak Number Compound Time AreaAbs Area %Total Height Mass Found
1 0.83 5e+001 0.31 4e+003
2 Found 1.26 2e+004 97.92  1e+006 477.16
3 Found 143 2e+001 0.11  2e+003 477.16
4 1.51 5e+001 0.30 4e+003
5 1.60 9e+001 0.59 7e+003
6 1.86 1e+002 0.69 9e+003
7 2.28 2e+001 0.10 2e+003
Figure S5. Purity analysis of compound 1
Sample Report:
UV Detector: 230
Range:
2.0] F (8)
3 | 91%
E 477.1570(37%)
1 1.25
1.0
0.0 —— e e Tt e Time
0.50 1.00 1.50 2.00 2.50 3.00
Peak Number Compound Time AreaAbs Area %Total Height Mass Found
1 0.68 5e+001 0.50 3e+003
2 0.90 2e+001 0.14  1e+003
3 0.97 3e+001 0.24 2e+003
4 Found  1.10 5e+002 440 5e+004 477.16
5 Found 1.12 1e+001 0.09 1e+003 477 16
6 Found  1.14 2e+001 0.22 2e+003 477.16
7 Found  1.21 8e+000 0.07 B8e+002 47716
8 Found  1.25 1e+004 90.81 1e+006 477.16
9 Found  1.35 2e+001 0.15 1e+003 477.16
11 1.58 1e+002 095 9e+003
12 1.59 5e+001 0.44  4e+003
13 1.62 1e+002 0.91 8e+003
14 165 Te+001 064 5e+003
15 1.71 1e+001 0.11  1e+003
17 212 3e+001 0.31  3e+003

Figure S6. Purity analysis of compound 2.
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3: UV Detector

: 210

1.88

Range: 2.064

1 ™
E \ (4)
1 \ 97%
1.04 \ 477.1570 (55%)
2 f \ 1.27
0.014— K e
T T T T T T T T T T Time
0.50 1.00 1.50 2.00 2.50 3.00
Peak Number Compound Time AreaAbs Area %Total Height Mass Found
1 0.87 9e+001 0.92 8e+003
2 Found 1.21 1e+001 0.12 1e+003 477.16
3 Found 1.24 9e+000 0.09 2e+003 477.16
4 Found 1.26 9e+003 96.81 8e+005 477.16
5 Found 1.35 9e+001 0.89 9e+003 477.16
6 1.42 5e+000 0.06 9e+002
7 1.48 2e+001 0.21 2e+003
8 1.51 8e+000 0.08 1e+003
9 1.56 1e+001 0.10 1e+003
10 1.61 1e+001 0.11  1e+003
11 1.64 5e+001 047 3e+003
12 1.89 1e+001 0.15 2e+003
Figure S7. Purity analysis of compound 3.
3: UV Detector: 210 2.153
Range: 2.334
2.0 i (4)
\ 98%
E . 477.16(63%)
2 1.04 \. 1.27
0.04— &72 _
L e L B I B B BB NN B U &
0.50 1.00 1.50 2.00 2.50 3.00
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Figure S8. Purity analysis of compound 4.
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NMR spectra
'H NMR spectrum, compound 1, CDCl3
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NOESY spectrum, compound 1, CDCl3
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TOCSY spectrum, compound 2, CDCl3
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