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Figure S2. 3C NMR of compound 17
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Figure S9. 3C NMR of compound 18
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Modifications at the 4-position
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Figure 545. Potential energy scan obtained rotating the torsion angle indicated by the red arrow. The red dots highlight the atoms

selected for the scan.
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Figure S46. Comparison between the potential energy plots obtained optimizing the energy minima and the TS structures derived from
the potential energy scan (Figure 545) in gas-phase (cyan line) and in PCM implicit water solvent model (orange line). Calculations were

performed at DFT/B3LYP/6-31g(d,p) level.
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min=-5.0, max = 300.0
Element prediction: Off

Number of isctops peaks used for i-FIT =5

Monoisotopic Mass, Even Electron lons

13 formula(e) evaluated with 1 results within limits (all results (up 1o 1000) for each mass)
Elements Used:

C:20-20 H:1416 N:2-2 0122 Na:D4 S1-1 K02 F:b5

INT10Z 30 (0.603) AM2 (Ar40000.0,0.00,0.00); Cm (30:50) 1: TOF MS ES+
1.44e.,007
100 4650674
4'3 4570776 4500709 4510348 4633031 466.0704 457.0580 4oq0500 g7ig7ia  ayagaug 4704824757417
o L o e B e T T e e e e o 1
458.0 460.0 462.0 4640 466.0 468.0 470.0 472.0 474.0 X
Minlmum: -5.0
Maximum 5.0 5.0 300.0
Mass calc, Mass mDbDa PPM DBE 1-FIT Norm conf (%) Formula
465, 0674 4165.0672 0.2 0.4 11.5 1840.8 n/fa n/a Cc20 H1% W2 02 Ma § F5

Figure S52. HRMS analysis of compound 30
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Figure S53. Chiral HPLC analysis of compound 30
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Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 FPM / DBE: min = -5.0, max = 300.0
Element pradiction: Off

Number of isotope peaks used for i-FIT =5

Monoisolopic Mass, Even Electron lons

12 formulale) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:3333 H:31-38 N:38 0:44 Na:04 S:11 K:0-2 F:55

Page 1

INTSZ 41 (0 328) AM2 {Ar40000.0,0.00,000), Gm (3050} 1:TOF MS ES-+
9.092.+006

5 684.1933
%3549-“505‘ 650.2876,660.0100 982193 683.434D | B8D.1963 700.1675 746 1750716.1805 735 4508 7352977 7382027

T T T T T T T T T T T T T
645 650 655 660 665 6F0 675 68O 685 680 695 TOO TOS Ti0 Ti5

T T T
720 Va5 T30 T35 T40 745

Minimum: -5.0

Maximum: 5.0 5.0 300.0

Mass Calc. Mass mDa PEM DBE i-FIT Morm Conf (%) Formula

6584.1933 584.1931 0.2 0.3 16.5 1281.5 nfa n/a C33 H32Z N3 04 Na S F5

Figure S59. HRMS analysis of compound 31
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Figure 560. Chiral HPLC analysis of compound 31
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2 9 9 9 9 o 9 o 9 g o
8 88 R8BS 88 &8 8233858 8 s
8 & 8 B8 8 & 23 9 3 8§ 8 IR B 8 8 8 8 o
B N B N B T B R N I VI NI S I NI G VR EEmR S m———

m..,n:

ucﬁj

£7'8T

59'0€7

4806

0¥

?.mv; T

0L'vbr]

Compound 32 3C NMR 125 MHz Py-ds 298K

LB'SS
£6'551

L4195
95

[ S

—

—

-

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
f1 (ppm)

T
190

0

Figure 562. 3C NMR of compound 32



1

.

Compound 32 COSY Py-ds 298K

o =3 Rl
P

= o

- o

&
o0 g"'

o %

r3

T T T L] T T ¥ T T T T T T T

v o .
9.5 9.0 85 80 75 70 65 6.0 55 50 45 40 35 30

f2 (ppm)

Figure S63. COSY of compound 32

f1 (ppm)



1 MJ‘k.IUUU L ,1}. !

.

A

Compound 32 *H-13C HSQC Py-ds 298K

oo e~

o =

100
110
120
130
140
150
l160
170
180
190

-200

9.0

T T T T T T T T T T

85 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5
f2 (ppm)

Figure S64. 'H-3C HSQC of compound 32

3.0

25

2.0

1.5

1.0

f1 (ppm)



1

-

L |-

| .

Compound 32 *H-3C HMBC Py-ds 298K

4o

-100
-110
-120
-130
-140
-150
-160
-170
-180
-190

-200

9.0

85

8.0

T . T T T T T T T

x T
7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5
f2 (ppm)

Figure S65. 'H-C HMBC of compound 32

T

3.0

2.5

2.0

1.5

1.0

f1 (ppm)



Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -5.0, max = 300.0
Element prediction: Off

Number of isotope peaks used fori-FIT =5

Monoisotopic Mass, Even Electron lons
12 formulaie) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

Page 1

C:28-28 H:23-25 N:3-3 (:2-2 Na:0-4 S:1-1 K:0-2 F:55
INTEZdep 49 (0.984) AM2 (Ar,40000.0,0.00,0.00), Cm (30:50) 1: TOF MS ES+
1.44@+007
o 584.1411
qg 537.1451  545.1322 551.3556 562.1589565.1609571.1277 581,1320‘ (0861437 600.1146606.1223609.1241 622.007
T L e e T T L T e e TR B s e e ol
530.0 540.0 550.0 560.0 570.0 580.0 590.0 600.0 610.0 620.0
Minimum: 5.0
Maxirum: 5.0 5.0 300.0
Mass Calc. Mass mDa PPM DBEE i-FIT Horm Conf (%) Formula
584.1411 584.1407 0.4 0.7 15.5 1472.7 n/a n/a C28 HZ4 N3 02 Na 3 F5
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min = -5.0, max = 300.0
Element prediction: Off
Number of isotope peaks used for i-FIT =5
Monoisctopic Mass, Even Electron fons
14 formulale) evaluated with 1 resuits within limits (all results (up to 1000) for each mass)
Elements Used:
C:28-28 H:2325 MN:3-3 0:22 Na:04 S:1-1 K:0-2 F:55
INT5Zdep 49 (0.984) AM2 (Ar,40000.0,0.00,0.00); Cm (30:50) 1: TOF MS ES+
1.44e.007
Th 584.1411
‘*ﬁ 537.1451 5451322 551.3556 A62.1980565.160957 11917, spq-ympn 7200 17 600.1146606.122950% 1241 gopog7g
| 555,010 5 A 1 . P I O P 5,8 P L7 7% 5. P, TR 7 P, A RO 5T, 5 L . =, 00,2027 7 0 A LA L P O
530.0 540.0 550.0 560.0 570.0 580.0 500.0 £00.0 610.0 620.0
Minimum: -5.0
Maximum: 5.0 5.0 300.0
Mass Calc. Mass mDa FPM DEE i-FIT Norm Conf (%) Formula
562.1589  562.1588 0.1 0.2 15.5 1553.9 n/a n/a C28 H25 N3 02 5 F5

Figure 566. HRMS analysis of compound 32
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Figure S68. *C NMR of compound 33
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-5.0, max = 300.0
Element prediction: Off

Number of isotope peaks used for i-FIT =7

Monoisotopic Mass, Even Electron lons

4 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:34-34 H:34-35 N:3-3 O:44 Na:0-4 S:11 F:55

INTEZIN 49 (0.984) AM2 (Ar40000.0,0 00,0.00); Cm (10:50) 1: TOF MS ES+
2524007
BY6.2267
£77.2297 608.2083
% 52,1665 658,204 664.2186 Gra2ill | 6835431 A T115740.714.2003 7262020 7301971 739 6058
LI T IIIII""I'"I""I""""I""I""II » I T UK 3¢ S EE RS IR ot X0 55
650.0 660.0 670.0 680.0 £30.0 7000 7100 720.0 730.0 740.0

Minlmums: —=%..0
Maximum: 5.0 5.0 300.0
Mass Calc. Mass mba FFPM DBE i—-FIT Norm Conf (%) Formula
676.2267 676.22648 = 0 S -0.1 16.5 2248.4 n/fa n/a C34 H35 N3 04 5 F&
Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -5.0, max = 300.0
Element prediction: Ot

Number of isctope peaks used for i-FIT=7

Monoisotopic Mass, Even Electron lons

3 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:34-34 H:34-35 N:33 44 Na:04 S:1-1 F:55

INTEZ1II 49 (0.984) AM2 (Ar,40000.0,0.00,0.00); Cm (10:50) 1: TOF MS ES+
1.0224+007

1% w1575 699.2114

9("5 606.1924 697.1067 £98.2768 I 700.2108 701.2115 702.2131 703.2214 e

L L e e e, e e e B |
696.00 697.00 698.00 699.00 700.00 701.00 702.00 703.00 704.00

Minlmam: -5.0
Maximum: 5.0 5.0 300.0
Mass Calc. Mass mDa FEM DEE i-FIT Horm Conf (%) Formula
698.2083 698.2088 -0.5 -0.7 16.5 1635.3 n/a n/a C34 H34 N3 04 Ma 5 F5

Figure S73. HRMS analysis of compound 33
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Figure S74. 'H NMR of compound 34
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Figure S75. 3C NMR of compound 34
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-5.0, max = 300.0
Element prediction: Off

MNumber of isotope peaks used for i-FIT =5

Moncisolopic Mass, Even Electron lons

13 fermulale) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:34-34 H:34-35 N:3-3 O:4-4 Na:04 5:1-1 K:02 F:55

INTBZ 49 (0.984) AM2 (Ar,40000.0,0.00,0.00), Cm (30:50) 1: TOF MS ES+
9.75e+006
100 i 714.2018
%3 649.4433 6701774 STOE6 gy Eo2pia | 699215 1, 716200 7303786 796-1840 7461708 754.1933
i e e S e e e e MUZ
650 655 660 665 670 675 680 685 690 695 700 7TO5 7i0 7i5 720 725 730 735 740 745 750 756
Minimum: =B
Maximum: 5.0 5.0 300.0
Mass Calc. Mass mDa FFM DBE i-FIT Harm Conf (%] Formula
676.2266  676.2263 -0.2 -0.3 16.5 1290.6 n/a n/a C34 H35 N3 04 S F5
Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min = -5.0, max = 300.0
Element prediction: Off

Number of isotope peaks used for i-FIT=5

Mengisctopic Mass, Even Electron lons

11 farmulale) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:34-34 H:34-35 N:3-3 O:44 Na:0-4 S:11 K02 F55

INTBZ 45 (0 984) AM2 (Ar,40000 0,0.00,0 00); Cm (30:50) 1: TOF MS ES+
9.758+006
698.2086
1 §76.2266 5092115 714.2018
%3 649.4433 670.1774 7% c20 0000 692.?213 ||,I . | _716.2026 7301785 7361840 7461708 ?54'1933.
rs——rr--rr---r—r—rtrrr-—-r-——rrrrre--rr-e-—r - Mz

650 B55 6BBO BG5S 670 675 6BO HBS 630 695 F00 VOS5 Fi0D 7i5 V20 V25 730 735 740 T45 TS0 7S

5.0

5.0 5.0 300.0
Mass >. Mass mDa FEM DBE 1-FIT Norm Conf (%) Formula
698.20886 696.2088 0.2 0.3 16.5 1333.5 n/a n/a 34 H34 N3 04 Na 5 F5

Figure 585. HRMS analysis of compound 35
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-5.0, max = 300.0
Element prediction: Off

Number of isotope peaks used for i-FIT =7

Monoisotopic Mass, Even Electron lons

4 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:32-32 H:30-31 N:3-3 0:4-4 Na:04 S:1-1 F:55

SC1iso2 11 (0.242) AM2 (Ar,40000.0,0.00,0.00}; Cm (10:50) 1: TOF MS ES+
2.299+007
648.1959

1%2 649.1939 bl fia B72.1794 B76.2267 §70.2296

640.1666 645.5558 [ B52.1672655.1716.658.1770 663.4664  669.1681 | R ) 2 s
L) . S T 0 . ..., 50 5 . 5. .., % A7 557 T, 0. P 0 0 0 0 B

640.0 645.0 650.0 655.0 660.0 665.0 670.0 675.0 680.0

Minimum: -5.0

Maximum: 5.0 5B 300.0

Mass Calec. Mass mDa PPM DEE i-FIT MNorm Conf (%) Formula

648.1859 648.10855 0.4 0.6 16.5 23B6.6 n/a n/a C32 H31 N3 04 5 FB

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-5.0, max = 300.0
Element prediction: Oft

Number of isotope peaks used for i-FIT =7

Monoisotopic Mass, Even Electron lons

3 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:32.32 H:30-31 N:33 0:44 Na:04 S:1-1 F:55

SC1iso2 11 (0.242) AM2Z (Ar.40000.0,0.00,0.00); Cm (10:50) 1: TOF M5 ES+
1.27e+007
670.1774
b 671.1804
%y 5677982 eeaiens 660.1681 9994642 |e70 4655 672.1794 6731797 674.1814 5745967 -
45 W 50 . 55 .5 LS5 0 .54 I 5 L 5 AL O 0 0 8 8% A S 1 0 OGN 1 SO PO
BBE.00 B69.00 B70.00 B671.00 672.00 b73.00 674.00 B675.00
Minlmam: -5.0
Mazximum: 5.0 5.0 300.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
670.1774 670.1775 -0.1 -0.1 16.5 1650.2 n/a n/a €32 H30 N3 04 Na 3 F5

Figure §93. HRMS analysis of compound 3
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Figure §95. 3C NMR of compound 4
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 PPM / DBE:min =-5.0, max = 300.0
Element prediction: Oft

Number of isotope peaks used for i-FIT =5

Monoisotopic Mass, Even Electron lons
14 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
G:32-32 H:28-31 N:3-3 0:4-4 F:5-5 Na:04 S:1-1 K:0-2
SC1_isomero 33 (D.674) AM2 (Ar,40000.0,0.00,0.00); Cm (30:49) 1: TOF MS ES+
3.652+007
- Sicliesd B70.1776
: .1807686.1709 592.1503
%] ovsis 6461797, |, 664.1905 | 5711807550 7081520 7141410 750 1550  749.1355,5, e
I e R e e e e e e e e e e e e e e e
620 630 640 650 660 570 680 590 700 710 720 730 740 750
Minimum: -5.0
Maximum: 5.0 5.0 00,0
Mass Calc. Mass mDa PEM DEE i-FIT Morm Conf (%) Formula
648.1958  548.1955 0.3 0.5 16.5 1498.5 n/a n/a C32 H31 N3 04 F5 8
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PFPM / DBE: min =-5.0. max = 300.0
Element prediction: Off
Number of isotope peaks used for i-FIT=5
Moncisotopic Mass, Even Electron lons
12 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:32-32 H: 2831 N:33 0:44 F:55 Na:04 S:1-1 K:02
SC1_isomero 33 (0.574) AM2 (Ar,40000.0,0.00,0.00), Cm (30:49) 1: TOF MS ES+
3.65¢+007
o 870.1776
548.1958 686.1709 g2 1593
%3 697.908] o4617g7 | e5t.1os 6641005 | 5711607 el 708.4520  714.1410 730.1330 .
I e R o o B N B B o o e R Emmme m e e

630 635 640 645 650 €655 660 665 670 675 680 685 680 695 700 V05 710 7i5 720 725 730

Mindnmm: -5.0

Maximum: 5.0 5.0 300.0

Mass Calc. Mass mDa FPM DBE i-FIT Horm Conf (%) Formula

670.1776€ 670,.1775 0.1 0.1 16.5 14987.2 n/fa n/a C32 H30 N2 04 F5 Ma 8

Figure 5100. HRMS analysis of compound 4
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Figure 5102. 3C NMR of compound 29
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Modifications at the 6-position
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Figure 5108. 'H NMR of compound 53
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Figure 5109. 'H NMR of compound 56
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Figure 5110. 'H NMR of compound 62
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Figure S111. 'H NMR of compound 5



Compound 37 *H NMR 500 MHz CDCl; 298K
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Figure S112. 'H NMR of compound 37
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Compound 40 *H NMR 500 MHz CDCl; 298K
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Figure S113. 'H NMR of compound 40
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Figure S114. 'H NMR of compound 48
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Compound 54 *H NMR 500 MHz CDCl; 298K

BocHN

R
OYN o
N
\%/EBr
R
3C F

54, R= O

F

782

0.90

o T
S8R S 3
- NN ™~
T T T T J
0 7.5 7.0 6.5 6.0

2.38{
N
o

2.06—1
" | 6.94—{

Figure S115. 'H NMR of compound 54
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Compound 57 *H NMR 500 MHz CDCl; 298K
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Figure S116. 'H NMR of compound 57
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Compound 60 *H NMR 500 MHz CDCl; 298K e
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Figure S117. '"H NMR of compound 60



Compound 63 *H NMR 500 MHz CDCl; 298K -
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Figure S118. 'H NMR of compound 63
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Compound 6 'H NMR 500 MHz CD;0D 298K 180
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Figure S119. 'H NMR of compound 6



Compound 65 *H NMR 500 MHz CDCl; 298K
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Compound 38 *H NMR 500 MHz CDCl; 298K
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Figure S121. 'H NMR of compound 38
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Compound 41 *H NMR 500 MHz CDCl; 298K
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Figure 5122. 'H NMR of compound 41



Compound 49 *H NMR 500 MHz CDCl; 298K
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Figure S123. 'H NMR of compound 49
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Figure S124. 'H NMR of compound 55



Figure S125. 'H NMR of compound 58
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Compound 64 *H NMR 500 MHz CDCl; 298K
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Figure S126. 'H NMR of compound 64

15

2.0

2.5

3.0

3.5

4.0

5.0

5.5

6.0

6.5

7.0

7.5



Compound 7 *H NMR 500 MHz CD;0D 298K
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Figure $127. 'H NMR of compound 7



Modifications at the 21-position



Compound 14 *H NMR 500 MHz CDCl; 298K
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Figure 5128. 'H NMR of compound 14
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Figure 5129. 3C NMR of compound 14
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Compound 66 *H NMR 500 MHz CDCl; 298K -220
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Figure S134. 'H NMR of compound 66
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Compound 67 *H NMR 500 MHz CDCl; 298K
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Figure S136. 'H NMR of compound 67
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o

o]

b2

B

TOTRL

188 .888

1

]
b |

P

Dy

REJ

FERE



