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Characterization of building blocks 1a-m and (RR)-1i-d,

Building block 1a
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Figure Al. 'H (400 MHz, 298 K in DMSO-d;) and 'H-'H gCOSY (400 MHz, 298 K in
DMSO-ds) spectra of [1a].
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Figure A2. 'H-"C gHSQC (400 MHz, 298 K in DMSO-dy) and 'H-">C gHMBC (400 MHz,
298 K in DMSO-d) spectra of [1a].
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Figure A3. °C (101 MHz, 298 K in DMSO-d;) spectrum of [1a].
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Figure A4. RP-HPLC analysis of [1a] (eluent: mixture of CH3;CN + 0.07% (v/v) TFA and
H,0 + 0.1% (v/v) TFA; gradient: 2 min at 5% CH;CN in H,O, then linear gradient from 5% to

100% CH;CN over 18 min).
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Figure AS5. Experimental (lower trace) and simulated (upper trace) ESI-TOF mass spectra

for [M+H]" of [1a].
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Figure A6. 'H (400 MHz, 298 K in DMSO-ds) and '"H-"H gCOSY (400 MHz, 298 K in
DMSO-d) spectra of [1b].
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Figure A7. 'H-""C gHSQC (400 MHz, 298 K in DMSO-dy) and 'H-">C gHMBC (400 MHz,
298 K in DMSO-d) spectra of [1b].
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Figure A8. °C (101 MHz, 298 K in DMSO-dj) spectrum of [1b].
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Figure A9. RP-HPLC analysis of [1b] (eluent: mixture of CH;CN + 0.07% (v/v) TFA and
H,O + 0.1% (v/v) TFA; gradient: 2 min at 5% CH;CN in H,0O, then linear gradient from 5% to
100% CH;CN over 18 min).

Al0



Annex

100

485.1277
% 486.1277
487.1277
0
100 1 485.1279
0, i
% 486.1276
487.1246
| 488.1260
0 ‘

480 482 484 486 488 490 492 494 m/z

Figure A10. Experimental (lower trace) and simulated (upper trace) ESI-TOF mass spectra
for [M+H]" of [1b].

All



Annex

Building block 1¢
o
ﬁ) e}
HN NH
N
H
( [1c]
CONH, CONH,
e o g s I A
© N~ ~ o o o ~ < ~N o™
= o o ©o O S S 9 S&o
-~ - o ™ - o~ <+ - <+ NN
11 10 9 8 7 6 5 4 3 2 1 0

o o
i o &
+3
® oo
@
4
—_— e g
5
£
Q
6 &
=

—_— ° - *8
— (-] [--]
L9
ﬁ o L10
10 9 8 7 6 5 4 3 2
f2 (ppm)

Figure A11. 'H (400 MHz, 298 K in DMSO-d,) and 'H-'H gCOSY (400 MHz, 298 K in
DMSO-d) spectra of [1¢].
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Figure A12. 'H-"C gHSQC (400 MHz, 298 K in DMSO-d;) and 'H-"C gHMBC (400
MHz, 298 K in DMSO-dj) spectra of [1c].
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8.32
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Figure A13. RP-HPLC analysis of [1¢] (eluent: mixture of CH;CN + 0.07% (v/v) TFA and
H,0 + 0.1% (v/v) TFA; gradient: 2 min at 5% CH;CN in H,O, then linear gradient from 5% to
100% CH;CN over 18 min).
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Figure A14. Experimental (lower trace) and simulated (upper trace) ESI-TOF mass spectra
for [M+H]" of [1¢].
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Figure A15. 'H (400 MHz, 298 K in MeOD-d;) and 'H-'H gCOSY (400 MHz, 298 K in
MeOD-d,) spectra of [1d].
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Figure A16. 'H-"C gHSQC (400 MHz, 298 K in MeOD-d,) and 'H-"C gHMBC (400
MHz, 298 K in MeOD-d;) spectra of [1d].
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Figure A17. RP-HPLC analysis of [1d] (eluent: mixture of CH3;CN + 0.07% (v/v) TFA and
H,0 + 0.1% (v/v) TFA; gradient: 2 min at 5% CH;CN in H,O, then linear gradient from 5% to
100% CH;CN over 18 min).
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Figure A18. Experimental (lower trace) and simulated (upper trace) ESI-TOF mass spectra
for [M+H]" of [1d].
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Figure A19. 'H (400 MHz, 298 K in MeOD-d;) and 'H-'H gCOSY (400 MHz, 298 K in
MeOD-d,) spectra of [1e].
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Figure A20. 'H-"C gHSQC (400 MHz, 298 K in MeOD-d,) and 'H-"C gHMBC (400
MHz, 298 K in MeOD-d) spectra of [1e].
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Figure A21. RP-HPLC analysis of [1e] (eluent: mixture of CH;CN + 0.07% (v/v) TFA and
H,0 + 0.1% (v/v) TFA; gradient: 2 min at 5% CH;CN in H,O, then linear gradient from 5% to
100% CH;CN over 18 min).
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Figure A22. Experimental (lower trace) and simulated (upper trace) ESI-TOF mass spectra
for [M+H]" of [1e].

A20



Annex

Building block 1f

SH SH

Oﬁ) o /@\ o O
HN\.)J\N N NH
z H H
HO OH

197 —

- J JU\JUJ
_T T ! K s H P
(2] (32} [=2] AN I~ I~ O o NS OWw
N~ [ce) (&) (=N« Nl o O O O
- - o SR ) ~ ™o N~
11 10 9 8 7 6 5 4 3 2 1 0

2 - s 73
:aj
+4
<l @z ] 80

5
L6 g_
- e
@ o @ -
© a Y

,:g o & 7

] - s

&° ]
9
& +10
10 9 8 7 6 5 4 3
f2 (ppm)

Figure A23. 'H (400 MHz, 298 K in DMSO-d,) and 'H-'H gCOSY (400 MHz, 298 K in
DMSO-d) spectra of [1f].
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Figure A24. '"H-C gHSQC (400 MHz, 298 K in DMSO-d;) and
MHz, 298 K in DMSO-dy) spectra of [1f].
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Figure A25. °C (101 MHz, 298 K in DMSO-dj) spectrum of [1f].
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Figure A26. RP-HPLC analysis of [1f] (eluent: mixture of CH;CN + 0.07% (v/v) TFA and
H,O + 0.1% (v/v) TFA; gradient: 2 min at 5% CH;CN in H,0O, then linear gradient from 5% to
100% CH;CN over 18 min).
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Figure A27. Experimental (lower trace) and simulated (upper trace) ESI-TOF mass spectra
for [M+H]" of [1f].
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Figure A28. 'H (400 MHz, 298 K in DMSO-d,) and 'H-"H gCOSY (400 MHz, 298 K in
DMSO-d) spectra of [1g].
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Figure A29. 'H-"C gHSQC (400 MHz, 298 K in DMSO-d;) and 'H-"C gHMBC (400
MHz, 298 K in DMSO-dy) spectra of [1g].
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Figure A30. °C (101 MHz, 298 K in DMSO-dj) spectrum of [1g].
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Figure A31. RP-HPLC analysis of [1g] (eluent: mixture of CH3;CN + 0.07% (v/v) TFA and

H,0 + 0.1% (v/v) TFA; gradient: 2 min at 20% CH;CN in H,O, then linear gradient from 20%
to 100% CH;CN over 14 min).

A27



Annex

1001 629.2004
630.2004
% _
631.2004
0
100 629.2003
o ] 630.2014
631.2004
| 632.1989
O T \‘ T

624 626 628 630 632 634 636 638 m/z

Figure A32. Experimental (lower trace) and simulated (upper trace) ESI-TOF mass spectra
for [M+H]" of [1g].
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Figure A33. 'H (400 MHz, 298 K in MeOD-d,) and 'H-'H gCOSY (400 MHz, 298 K in
MeOD-d,) spectra of [1h].

A29



Annex

r30

L 40

+50

+60

F70

+80

f1 (ppm)

+90

100

L110

120

+130

L 140

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0
2 (ppm)

<
= @ ==

20
130
40
150
60
170
L 80
fgo,g
f1oqg
L1105
L120
1130
140
150
L 160
1170
180

7.5

7.0

6.5 6.0 55 5.0 45 4.0 35 3.0
2 (ppm)

2.5

Figure A34. 'H-"C gHSQC (400 MHz, 298 K in MeOD-d,) and 'H-"C gHMBC (400
MHz, 298 K in MeOD-d;) spectra of [1h].
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Figure A35. °C (101 MHz, 298 K in MeOD-d,) spectrum of [1h].
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Figure A36. RP-HPLC analysis of [1h] (eluent: mixture of CH3;CN + 0.07% (v/v) TFA and

H,0 + 0.1% (v/v) TFA; gradient: 2 min at 5% CH;CN in H,O, then linear gradient from 5% to
100% CH;CN over 18 min).
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Figure A37. Experimental (lower trace) and simulated (upper trace) ESI-TOF mass spectra
for [M+H]" of [1h].
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Figure A38. 'H (400 MHz, 298 K in MeOD-d,) and '"H-'H gCOSY (400 MHz, 298 K in
MeOD-d,) spectra of [1i].
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Figure A39. 'H-"C gHSQC (400 MHz, 298 K in MeOD-d,) and 'H->C gHMBC (400
MHz, 298 K in MeOD-d,) spectra of [1i].
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Figure A40. RP-HPLC analysis of [1i] (eluent: mixture of CH3;CN + 0.07% (v/v) TFA and
H,0 + 0.1% (v/v) TFA; gradient: 2 min at 5% CH;CN in H,O, then linear gradient from 5% to
100% CH;CN over 18 min).
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Figure A41. Experimental (lower trace) and simulated (upper trace) ESI-TOF mass spectra
for [M+H]" of [1i].
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Figure A42. 'H (400 MHz, 298 K in MeOD-d;) and 'H-'H gCOSY (400 MHz, 298 K in
MeOD-d,) spectra of [1j-2TFA].
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Figure A43. 'H-"C gHSQC (400 MHz, 298 K in MeOD-d,) and 'H->C gHMBC (400
MHz, 298 K in MeOD-d,) spectra of [1j-2TFA].
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Figure A44. °C (101 MHz, 298 K in MeOD-d}) spectrum of [1j:2TFA].
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Figure A45. RP-HPLC analysis of [1j] (eluent: mixture of CH;CN + 0.07% (v/v) TFA and

H,O + 0.1% (v/v) TFA; gradient: 2 min at 5% CH;CN in H,0O, then linear gradient from 5% to
100% CH;CN over 18 min).
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Figure A46. Experimental (lower trace) and simulated (upper trace) ESI-TOF mass spectra

for [M+H]" of [1j].
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Figure A47. 'H (400 MHz, 298 K in MeOD-d;) and 'H-'H gCOSY (400 MHz, 298 K in
MeOD-d,) spectra of [1k-2TFA].
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Figure A48. 'H-"C gHSQC (400 MHz, 298 K in MeOD-d,) and 'H-"C gHMBC (400

MHz, 298 K in MeOD-d,) spectra of [1k-2TFA].
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Figure A49. °C (101 MHz, 298 K in MeOD-d}) spectrum of [1k-2TFA].
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Figure A50. RP-HPLC analysis of [1k] (eluent: mixture of CH3;CN + 0.07% (v/v) TFA and

H,O0 + 0.1% (v/v) TFA; gradient: 2 min at 5% CH;CN in H,0O, then linear gradient from 5% to
100% CH;CN over 18 min).
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Figure AS51. Experimental (lower trace) and simulated (upper trace) ESI-TOF mass spectra

for [M+H]" of [1K].
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Figure A52. 'H (400 MHz, 298 K in MeOD-d;) and

MeOD-d,) spectra of [11-:2TFA].
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Figure A53. 'H-"C gHSQC (400 MHz, 298 K in MeOD-d,) and 'H-">C gHMBC (400
MHz, 298 K in MeOD-d,) spectra of [11:2TFA].
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Figure A54. °C (101 MHz, 298 K in MeOD-d}) spectrum of [11:2TFA].

8.03

_J

0 2 4 6 8 10 12 14 16 18 min

Figure AS5. RP-HPLC analysis of [11] (eluent: mixture of CH3;CN + 0.07% (v/v) TFA and
H,O + 0.1% (v/v) TFA; gradient: 2 min at 5% CH;CN in H,0O, then linear gradient from 5% to
100% CH;CN over 18 min).
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Figure A56. Experimental (lower trace) and simulated (upper trace) ESI-TOF mass spectra

for [M+H]" of [11].
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Figure A57. 'H (400 MHz, 298 K in MeOD-d;) and 'H-'H gCOSY (400 MHz, 298 K in
MeOD-d,) spectra of [1m-2TFA].
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Figure A58. 'H-"C gHSQC (400 MHz, 298 K in MeOD-d,) and 'H-">C gHMBC (400

MHz, 298 K in MeOD-d) spectra of [1m-2TFA].
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Figure A59. °C (101 MHz, 298 K in MeOD-d}) spectrum of [1m-2TFA].
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Figure A60. RP-HPLC analysis of [1m] (eluent: mixture of CH;CN + 0.07% (v/v) TFA and

H,O0 + 0.1% (v/v) TFA; gradient: 1 min at 1% CH;CN in H,0O, then linear gradient from 1% to
100% CH;CN over 19 min).
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Figure A61. Experimental (lower trace) and simulated (upper trace) ESI-TOF mass spectra
for [M+H]" of [1m].

AS1



Annex

Building block (RR)-1i-dy4

SH D SH
O, D D O
ﬁ) fe) fe) Kf
R, R,
HN (R) H HJJ\(:}NH
D '\
COOH COOH
[(RR)-1i-dy4]
1 JLJ wut
*F‘ T s T I
° 3 g 2 g8
o o - ™ < oo
9 8 7 6 5 4 3 2 1 0

% %@E 2
5 RS
& =85
(-]
Bm 73
e
o
L4
2B BTN E
7 3
=
L6
) L7
— &
@ L8
8 7 6 4 3 2

5
f2 (ppm)

Figure A62. 'H (400 MHz, 298 K in MeOD-d;) and 'H-'H gCOSY (400 MHz, 298 K in
MeOD-d,) spectra of [(RR)-1i-dy)].
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Figure A63. 'H-"C gHSQC (400 MHz, 298 K in MeOD-d,) and 'H-">C gHMBC (400
MHz, 298 K in MeOD-d,) spectra of [(RR)-1i-d,].
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Figure A64. °C (101 MHz, 298 K in MeOD-d,) spectrum of [(RR)-1i-d,].
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Figure A65. RP-HPLC analysis of [(RR)-1i-d,] (eluent: mixture of CH;CN + 0.07% (v/v)
TFA and H,O + 0.1% (v/v) TFA; gradient: 2 min at 5% CH3CN in H,0, then linear gradient
from 5% to 100% CH;CN over 18 min).
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Figure A66. Experimental (lower trace) and simulated (upper trace) ESI-TOF mass spectra

for [M+H]" of [(RR)-1i-d].
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MS analysis of the dynamic combinatorial libraries
DCLs of Chapter 2

Intermediates of the oxidation of BB 1d

1d
4.0 17 ()
AU .e-i
(2540m) 2 0e-1] (1d)s
E 11.68 1327
6 7 8 9 10 1M 12 13 14 15 min
1004
TOFMS
&
ES -
0 T T T T T T T T T T T T T T
6 7 8 9 10 1 12 13 14 15  min
1004
TOF MS
ES+
0 VT
6 7 8 9 10 1M 12 13 14 15 min

Figure A67. UPLC-UV(254 nm)-ESI-TOF traces of partialy oxidized 1d (2 mM, reaction
time = 3 hours) in aqueous phosphate-citrate buffer (pH 7.5) with 25% (v/v) DMSO.
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Figure A68. Structure and isotopic pattern of o-(1d), (g = 11.68 min).
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Figure A69. Structure and isotopic pattern of o-(1d); (g = 13.27 min).
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Figure A70. UPLC-UV(254 nm)-ESI-TOF traces of the equilibrated mixture of 1d+1h (2
mM each) in aqueous phosphate-citrate buffer (pH 7.5) with 25% (v/v) DMSO.
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Figure A71. Structure and isotopic pattern of (1d), (g = 10.77 min).

HOOC

PR
)

o

1 o
¢ NHE)LNH N

HO™

_COOH

HJ)(\NHiO
\
ek

(¢}

OH

Chemical Formula: C34H49NgO14S,
Exact Mass: 912.1547

100- 85711727
Calculated for ‘ \ 8581727
2 | \ .
[M+H]" [T esa.4727
.\‘ ‘.‘ / V“ '/'\y‘
100 857.1757
Found for
SLHT* ® 858.1785
[M H] 859.1768
§60.1796
‘ /7 861.1738
0 T T - L T miz
855 856 857 858 859 860 861 862 863
100 913.1625
Calculated+f0r e / I\,QM.JBZS
[M+H] 1 [\ )\ e15.1625
{ VS Fa\
] Voo \et6.1625
ol : : M= : :
100- 913.1620
Found for | 9141672
[M+H]" | 915.1606 917.1519
1 916.1593
0 ‘ ‘ m/z
911 912 913 914 915 916 917 918 919 920

Figure A72. Structure and isotopic pattern of 1d-1h (r = 12.25 min).
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Figure A73. Structure and isotopic pattern of (1h), (g = 14.02 min).
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Figure A74. Structure and isotopic pattern of (1d); (g = 12.20 min).
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Figure A75. Structure and isotopic pattern of (1d),-1h (zz = 13.10 min).
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Figure A76. Structure and isotopic pattern of 1d-(1h), (#x = 14.07 min).
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Figure A77. UPLC-UV(254 nm)-ESI-TOF traces of the equilibrated mixture of 1d-+1j (2
mM each) in aqueous phosphate-citrate buffer (pH 7.5) with 25% (v/v) DMSO.

Identification of the dimers (the previously identified dimers are not shown):
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Figure A78. Structure and isotopic pattern of (1), (tr = 5.48 min).
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Figure A79. Structure and isotopic pattern of 1d-1j (#z = 9.88 min).
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Figure A80. Structure and isotopic pattern of 1d-(1j), (fz = 8.85 min).
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Figure A81. Structure and isotopic pattern of (1d),-1j, (tr = 12.40 min).
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Figure A82. UPLC-UV(254 nm)-ESI-TOF traces of the equilibrated mixture of 1d+1h (2
mM each) in aqueous phosphate-citrate buffer (pH 4.5) with 25% (v/v) DMSO.

Identification of the dimers (the previously identified dimers are not shown):
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Figure A83. Structure and isotopic pattern of 1h-1j (#z = 11.60).
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965 966 967 968 969 970 971 972 973 974
100 144%4341
|‘I \ 1450.4341
Calculated for __ | ‘:‘ | [ 1451 434
[M+H] Vo '14524341 14544341
/ v, W/ ‘-\ 1453 434‘\
0 ~
100 1449 4441
1450.4664
: 1451.4384
Found for | 1453.4098
[M+H]' 1452.4852 1455.4028
‘ { 1454,3967
. . [
1448 1449 1450 1451 1452 1453 1454 1455 1456 1457 ™

Figure A84. Structure and isotopic pattern of 1h-(1j), (g = 9.97 min).
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HOOC /@\ _COOH
HN :

NH
°© [ NH_O 1395.3395
) ) 100

s s || 1396.3305
S/ \s Caleulated for [ / \'\,‘ 139.?_:3395
o [M+H]* [ (13983395
[ERVERY " 2003305 1400.3395
NH ) SN L
HoN o) H 0 o o
2NN ﬁ/j\/ 100 1395.3514
NH
1396.3621
F";[[:_dHfOf 1397.3505
NH_O | | 1398.3507
1400.3096
| 1399.3845
NH HN 0
ﬁs s/ﬁ (\)H 1394 1395 1396 1397 1398 1399 1200 1307 1402 1203 ™7
NH,

Chemical Formula: C54H7oN1401gSe
Exact Mass: 1394.3317

Figure A8S. Structure and isotopic pattern of 1d-1h-1j, (#x = 13.32 min).

HOOC @\ _COOH
HN)\HHN NH

H/\NH
100, 1451.3263
s\ 1452 3293
/11453.3293
S S Calculated for | "
o Kf [M+H]' [ 11454.3293 1455.3203
NH PV < ras6.a203
HoaN A~ o ﬁ/K/COOH 0 ) T
1451.3574
NH
100 1452.3617
1453.3409
©\NH o /@ Found for o] 1454.3667
[M+H]" ° 1455.3749
1456.3140
NH HN
(\S S/\H (‘)oOH [ TRTTINS | TR B R ETR

T T Ly
1448 1450 1452 1454 1456 1458 1460
NH,

Chemical Formula: CsgH7gN14020Sg
Exact Mass: 1450.3215

Figure A86. Structure and isotopic pattern of (1h),-1j (#x = 14.25 min).

Identification of the tetramer 1h-(1d),-1j (g = 14.73 min):

The low intensity of the corresponding peak did not allow obtaining a reliable
isotopic pattern. However, the detection of the following signals allowed confirming the

identity of the macrocycle:

HRMS (ESI+) calcd. for [M+2H]" (m/z): 912.2144, found: 912.2171
HRMS (ESI-) caled. for [M—H] (m/z): 1821.4068, found: 1821.4384
HRMS (ESI-) caled. for [M+Na—2H] (m/z): 1843.3888, found: 1843.3801
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Identification of the dehydration products:

100 94?.?465
Calculated for IJI‘ Iw‘ 950.2465
[MHH]" =1 |/ 951.2465
. U/ 952,285
Chemical Formula: C3gH4gN1g011S4
Exact Mass: 948.2387 100 9492534
Found for 9502574
M+H]" ¥ ] 951.2548
952.2627
‘ 953.2454
0 l ! miz
947 948 949 950 951 952 953 954 955 956
Figure A87. Chemical formula and isotopic pattern of [(1h-1j)—H,O] (#z = 11.30 min).
100 1977320
| | 1378.3200
Calculated for | | 1379.3290
+ = \ \
[MH] "\|‘1380.3290 1381.3290
Chemical Formula: Cs4HegN14047Se ol /S /A 1382:3200
Exact Mass: 1376.3211 100 1377.3499
1378.3325
Found for
Ed 1379.3550
M+H] ®
[ } 1380.3407  1381.4277
1 \.‘w.l\. [ 1 ‘II’I'IJ‘Z

0 =+ S L T ¥ T L 7t
1375 1376 1377 1378 1379 1380 1381 1382 1383 1384 1385

Figure A88. Chemical formula and isotopic pattern of [(1d-1h-1j)-H,O], (g = 13.57 min).

951.1418
100 n
Calculated for .“ \
< ‘I “. 952.1418
[MFH]" = 1\ 9531418
. . |, 954.1418
Chemical Formula: C3gH3gNg045S4 0 ) . AN,
Exact Mass: 950.1339 100 951.1464
Found for 9521520
[M+H]" = " "953.1466
955.1248
954‘1454_,
miz

949 950 951 952 953 954 955 956 957 958 0959

Figure A89. Chemical formula and isotopic pattern of [(1h),—H,O] (g = 17.05 min).
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DCLs of Chapter 3

Mixture of BBs 1e+1d+1i at pH 7.5

1212
30611 11.52
E 10.27
AU 20e-1]
(254 nm) {1 972 10.58
1.0e-1: ]\ 13.8214.20
10 11 12 13 14 15 min
100+
TOFMS
*
ES -
0 B e e A e e e ——
10 11 12 13 14 15 min
1004
TOF MS
ES + &
0 ——————————
10 11 12 13 14 15 min

Figure A90. UPLC-UV(254 nm)-ESI-TOF traces of the equilibrated mixture of 1c¢+1d-+1i
(2 mM each) in aqueous phosphate buffer (pH 7.5) with 25% (v/v) DMSO.

Identification of the dimers:

CONH, CONH,
1021.2789
P 100
HN NH - [
O HN H/\NH o Calculated for [ | 1022.2789
¢} (0] f + ES /A )
Sj [M+H] [N 923289 4094 2788
| i R VARNFY 1025.2788
S 0 R
l o o J; 1021.2814
100
07 >NH :)LNH LN HN TS0 ‘
B Found for 1022.2886
M+H]* ES
CONH, CONH, [ ] 1023.2696  1024.2693
__1025.2676
Chemical Formula: C4oHg,N1501,S4 0 — ‘ ‘ : . - ‘ 1 miz
Exact Mass: 1020.2710 1018 1019 1020 1021 1022 1023 1024 1025 1026

Figure A91. Structure and isotopic pattern of (1¢), (fg = 9.72 min).
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HO /@\ _OH 100, 939.2258
HN NH - A
0 HN% H/\NH O Calculated for B / | 9402258
j ° © i [M+H]" & [\ 941.2258
| VSN ~
? ? [\ 942.2258
S 0 ; ; N e .
19 o [
939.2271
NH HN 100
:)LNH o
: Found for
( [M+H]* = | 940.2347
CONH, 941.2349 _ 9422172
‘ 9432220
1 942 943 o044 o045 2

CONH,

Chemical Formula: C35H46N19012S4
Exact Mass: 938.2179

Figure A92. Structure and isotopic pattern of 1e-1d, (g = 10.27 min)

O
e i;

SlNH ot
L. @NH

Chemical Formula: C35H40NgO42S,
Exact Mass: 856.1649

Figure A93. Structure and isotopic pattern of (1d), (g = 10.58 min)

COOH COOH

HN

|
S S
o OL
HN

O;\NHE)J\NH

NH[(;\NH o
o [

Calculated for
[M+H]"

Found for
[M+H]*

Calculated for

936 937 938 939 940 941

100 85\?,1727
= | | 858.1727
I\ 859.1727
VOO M
foV A 8e0.1727
0 R
100 857.1691
e 858.1755
859.1682 860.1689
|/" - 861.1676
0 . ' ' r — : m/z
856 857 858 859 860 861 862 863

[M+H]*

O

Found for

[M+H]®

CONH,

CONH,

Chemical Formula: C4oHs5oN19014S4

Exact Mass: 1022.2391

100

=S

854 855

100

1023.2469
I. 1024 2468
| / "". 1025 2468 1026.2468
7/’." ‘,.-’ \\/ /\\ /’1_:71027.2458
1023.2339
1024.2386
1025.2367 -1026.2412
- 1027.2377

. T miz

1020 1021 1022 1023 1024 1025 1026 1027 1028 1029

Figure A94. Structure and isotopic pattern of 1c-1i (g = 11.52 min)
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Annex
HO OH
1y O, ¢
HN NH = A
OjHN 5 5 NHEO Calculated for ‘ 942.1938
[M+H]F  # |\ 943.1938
? ? [\ 9441938
S;\ 0 PR S
o o) /E
941.1945
100
07 NH E)kNH NN
3 Found for 942.2052
M+H]* e
COOH COOH [ ] & 943.2006 9442123
‘ < 9451978
Chemical Formula: CagHz4NgO14S, 0 —
Exact Mass: 940.1860 938 939 940 941 942 943 944 045 946 947
Figure A95. Structure and isotopic pattern of 1d-1i (g = 12.12 min).
COOH COOH
P 100 - 1025.2150
o un- TN NH ~\H o Calculated for [ 1026.2150
j o) o [M+H] f \ 10272150 4658 5150
s s / 7 1029.2150
| | _J SN
s s : . : : :
;\ 0 o L 100 1025.2162
07 NH :)kNH N _—
H ound for
| 1026.2081
[M+H]" = |
] 10292054
Chemical Formula: C4qH4gNgO16S4 T ’ T T ’ T L T T miz
Exact Mass: 1024.2071 1022 1023 1024 1025 1026 1027 1028 1029 1030 1031
Figure A96. Structure and isotopic pattern of (1i), (g = 13.27 min).
Identification of the trimers:
CONH, CONH, 100 1 5?3.3964
5\m L e [\ 1554.3964
HN NH A [ [\ 15553964
ojHN o ol(\ NHEO Calculated for [ N\
S S [M+Na]*  ° / 1556.3964 1557 3964
g s / ~ .
oy (o YA
NH NH 0 = ==
HZNOC/\W.KO OT,f\ACON”Z 100 1553.3699
1554.3757
@ o HN@ Found for . 1555.3906
[M+Na]®* & ]
1556.3635 ,.-155?'34?3
| 1ssees2
1552 1553 1554 1555 1556 1557 1558 1550 1560 "M/Z

NH_O j
NH HN™ )
/rf i s—sTY L
HNOC o o CONH,

Chemical Formula: CgoH7gN1g01gSg
Exact Mass: 1530.4066
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Figure A97. Structure and isotopic pattern of (1¢); (g = 11.22 min).
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NH

28

NH(\S_S/\HHN L
o o CONH,

Chemical Formula: CsgH75N1015Sg
Exact Mass: 1448.3535

H,NOC

100 1471.3433
[\ 14723433
Calculated for f 1{23-3433
+ {
[M+Na] /IR 14743433 420 24an
/ \Y \ /
0 / VA< 14763433
100 14713267
1472,3192
Found for 1473.3120
=
(MeNal” 14743003
1475.3185
“ 14763386

1470 1471 1472 1473 1474 1475 1476 1477 1478 ™2

Figure A98. Structure and isotopic pattern of (1¢),-1d (g = 11.52 min).

o HN]\HHN NH

NH_O

\
S S
Oﬁ) kfo
NH NH
HaNoe e S0 Oﬁ/A\/OH
NH

Qs ij@
f( Gt

Chemical Formula: Cs;HggN14015Sg
Exact Mass: 1366.3004

H,NOC

100 1389.2902
/| 13902902
Calculated for / [ 1?.?1'2902
+ | /A
[M+Na] JoL) ) o522 4303 0000
Voo AN 13942002
0 /. i N -
100 1389.2727
1390.2690
Found for 1391.2737
+ 2
[M+Na] 1392.2749 13932734
‘ I 13942592

1388 1389 1390 1391 1392 1393 1394 1395 1396 M2

Figure A99. Structure and isotopic pattern of 1c-(1d); (g = 11.80 min).

. gHNQNH

NH_O
/ \
s 5
o. Kfo
NH NH
HO\\\‘.-K]?O Oﬁ)\/OH
NH NH
ij\riio OHN
NH HN
— |

Chemical Formula: C4gHgoN12018Se
Exact Mass: 1284.2473

Figure A100. Structure and isotopic pattern of (1d); (fr = 12.12 min).

CONH, jONHz

o HNﬁ\ﬂHN NH Ko
Jo e I

s s

/ \,

s s

o, o
NH NH
HOOC™ ™ °

OWCONHQ

NH

i NH_O O HN i

NHH/\Sis/WHN '/L

o o CONH,
Chemical Formula: CgoH76N16020S6
Exact Mass: 1532.3746

HOOC

100 1307.2871
[ | 1308.2371
Calculated for A 13092371
+ | I
[M+Na] / \ 13102371 _1311.2371
100 1307.2162
1308.2200
Found for
[MiNa]© 1309.2310
13‘10'2030,_,, 1311.2290
T T - T T - T T I.' T T T
1306 1307 1308 1309 1310 1311 1312 1313 M2
1533.3824
100, "
1534.3824
f "\ 1535.3824
Calculated for o |
° / 1536.3824
[M+H]* / _1537.3824
ol \\Jr“*-—%
100 1533.3218
1534.3572
Found for .
[M+H]T ¥ 1535.3861
1536.
I s
0

1532 1533 1534 1535 1536 1537 1538 1539 1540 M2

Figure A101. Structure and isotopic pattern of (1¢),-1i (zg = 12.55 min).
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i NH_O O HN J*:

NH HN™
/(ﬁ I s—sTYy L
HooC o o CONH,

Chemical Formula: CsgH7oN14020Sg
Exact Mass: 1450.3215

100 1451.3293
| 1452.3293
R
Calculated for [ 1??3'3293
: f
[M+H] | 1454.3293 1455&293 ,
s 56.3293
0 — . . g —
100+ 1451.3025
1452.3085
Found for 1453.2996
< ]
[M+H]" @ 14542914 14552044
‘ —__ 1456,2861
0 i
1449 1450 1451 1452 1453 1454 1455 1456 1457 1458 1459 M2

Figure A102. Structure and isotopic pattern of 1e-1d-1i (/g = 12.88 min)

o o 100 1391,2582
° HN)\”HN’ : ‘NHn/;\NH o / ".‘ 1392 2582
s ° o . Calculated for [\ [\ 13932882
/ \ + [ '\
5 s [M+Nal] [ \ 1{5_?4,2582 1395.2582
oy Lo / N < 1ase2s82
NH NH 0 A e N D
Hooo N0 oo 1391.2302
NH NH 100
13922330
) ) 1393.2290
NH_o oy ff;fﬂ f;r -
a
/(fNHI(\Sis/\ﬂHN 1394.2235 1395.2240
Hooc o o ™ 1396.2117
Chemical Fornuia: CeaHlediz020s 1300 1391 1392 1393 1394 1395 1396 1397 1398 M2
Figure A103. Structure and isotopic pattern of (1d),-1i (g = 13.27 min)
COOH jOOH 100 - 15_135 3505
/[:L I\ 1536.3505
o HN “”H/\NH o (A 1537.3505
]f Calculated for [
J Y [M+H]* / 15383505 1539.3505
Oy 0 \ A 15403505
,\Cf NH 0 T T T ==
HooG 0 ° cont, 1535.3354
N N 100 1636.3281
©\ Found for 1537.3246
NH_O O HN [M+H]+ s |
ML 15382869 1539.3618
HOOC o o CONH, ‘ ‘ -1540.3223
. , o |
Chemical Fommula: Cogha 140225 1534 1535 1536 1537 1538 1539 1540 1541 1542 M2
Figure A104. Structure and isotopic pattern of 1e-(1i),, (g = 13.82 min)
/@ 100 1453.2974
o HN)\HHN NH KNH o [\ 14542074
ES Caleulated for A 1?~?5'2974
s/ \ [M+H] [\ 14562974 4457 2974
° o [ VA ~ 1458.2974
jﬁ ﬁ 0 - : o
Hooc/\\“"kf0 OWCOOH 100 1453.2721
I " 1454.2766
o HNL ) Found ﬁ:')r - 1456.2786
f( NH HN [M+H] 1456.2805 1457.2664
S—S -~ :
HoOC g/\ /\g LCOOH "" - 1458.2559
1452 1453 1454 1455 1456 1457 1458 1459 ™72

Chemical Formula: CsgHggN12022S6
Exact Mass: 1452.2895

Figure A105. Structure and isotopic pattern of 1d-(1i), (zg = 14.20 min)
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COOH COOH

x 2, <
NH
HN K\NH ° Calculated for
s\ [M-H]"
S S
0. (o}
NH Kﬁ
Hooc/\\“"kfo OWCOOH
NH NH
@NH o ™ /© Found for
[M-HJ”

NH HN™ ™
(\st/\ﬂ L
HoOC o o COOH

Chemical Formula: CgoH7oN12024Sg
Exact Mass: 1536.3107

100 -

1535.3029
A 1636.3029
[\ 1537.3029

/ \.
\ 15383029 1539.3029

‘ 1534 1535 1536 1537 1538 1539 1540 1541

VAR - ~1540.3029
- \-/ R
1535.3086
1536.3132
1537.3088
1538.3160
‘ .1539.3005

‘ 1540 2855
T miz

Figure A106. Structure and isotopic pattern of (1i); (g = 15.12 min).

Mixture of BBs 1¢+1d+1i at pH 2.5

11.60
2.0e-1 1037 | 1222
AU :;e-l sao I ‘| I 13.35
; e | 1297 1380
T s0e 3.10 452 7.75 ”| || 1'0168 0 | ||| 2'63' |I " [ 1428
. . . 1 -
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|
ES- N || |"L | \
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Figure A107. UPLC-UV(254 nm)-ESI-TOF traces of the equilibrated mixture of 1c+1d+1i
(2 mM each) in aqueous phosphate buffer (pH 2.5) with 25% (v/v) DMSO.

Identification of the cyclic monomers:

100 42.3.0902
Calculated for / "‘
M+H]"  ® |
[M+H] [ 4300002 000y
0o L - u‘ Tl —
s—s\)l\
429.0901
NH 100
\\\kﬂ/ Found for
[M+H]* =
430.0941
. 431.0890
Chemical Formula: C1gH50N406S, o L ‘ | 4320042
Exact Mass: 428.0824 425 426 427 428 429 430 431 432 433 434 435 T2

Figure A108. Structure and isotopic pattern of c-1d (g = 3.10 min).
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100 5111433
Calculated for - ‘i "!,
[M+H]"  ° | | 5121433
X _s—s X : | U\ s
s—s '
HN 0 e NH . 511.1864
wS_N N
J Kﬂ/ \©/ ﬁ Found for
(0] O * ®
H,NOC CONH, IMFHI" = 512.1873
513.1865
Chemical Formula: CyoHogNgOgS, 0 ‘ . . ‘ 1~ 51‘4'1859 p
Exact Mass: 510.1355 508 509 510 511 512 513 514 515 516 7
Figure A109. Structure and isotopic pattern of c-1¢ (fr = 4.52 min).
513.1114
100
Calculated for | "‘.‘
[M+H]"  ° | 514.1114
j)\/ \)OL 0 VAR
—_— T
S—S
HN 5 0 NH 100 513.1136
WS N N
J \©/ Found for
o] o] [M+H]* =
HOOC COOH 144157 5151108
Chemical Formula: CpgH,4N4OgS, 0L ‘ [ ‘_,.5‘16.16|10 ’
Exact Mass: 512.1036 509 510 511 512 513 514 515 516 517 518 519 "~
Figure A110. Structure and isotopic pattern of ¢-1i (g = 7.75 min).
Mixture of BBs 1¢t+1d+1h+1i at pH 7.5
3.0e-1 12.25
2.5e-1 11.67 11.87
2.0e-1
AU © 5e-t 13.70
(254nm)  1.0e-1 1342 \ 1392
50e2] 982 1(7\‘31/0\.73 1137 12.7713.03
ool /N SN o~ T M NSNS e e
10 11 12 13 14 15 min
100
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ES -
0
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100
TOFMS =
ES+
0
10 11 12 13 14 15 min

Figure A111. UPLC-UV(254 nm)-ESI-TOF traces of the equilibrated mixture of
1c+1d+1h+1i (2 mM each) in aqueous phosphate buffer (pH 7.5) with 25% (v/v) DMSO.
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Identification of the dimers containing 1h:
CONH, CONH,
100 995.2156
=z [
HN NH
O HN I NH_O Calculated for || 996.2156
j © © f [M+H]"  © | |\ /7 e97.2156
s / l‘"u” \ "\ 998.2156 -999.2156
[ | 0 Y, VAN T
S T T T T T T
l 0 0 J; 995.3506
100
o NH:)J\NH HNJ\LHN o I
H ouna 1or
Hooc” O COOH [M+H]+ < 996.3516
997.3452 998.3517
999.3387
o 1 -
992 993 994 995 996 997 998 999 1000

Chemical Formula: C3gHsgN19014S4
Exact Mass: 994.2078

Figure A112. Structure and isotopic pattern of 1¢-1h (g = 11.87 min).

HO _OH
: 100 913.1625
OHN N NASN_o Caleulated § [
alculated for .o [
j 0 0 is (MAH] B3 ‘." \ 9143,1625.
| | ERVARA
S;\ 0 / )
o} o J;
913.1703
07 NH_A i HNTTo 100 |
/é @ Found for .
HOOC COOH M+H] 914.1758
915.1664 915.1688
‘ ‘ ‘ _ 917.2650
T T T T T T T T T 1 ™ ™
909 910 911 912 913 914 915 916 917 918 919 ™2

Chemical Formula: C34H;oNgO14S4
Exact Mass: 912.1547
Figure A113. Structure and isotopic pattern of 1d-1h (g = 12.25 min).

COOH COOH
:) 100 997.1837
HN NH ‘
O HN []ANH o Calculated for - | | 998.1837
o) o) L R | A
j ﬁs [M+H] [\ 9991837 1000 1857
| : ;MO 710011837
S 0 . Smam— ———
2 2 L
997.1945
100
07 NH :)LNH AN NS0
: O Found for 998.1986
HOOC COOH + s
[MHH]" = 999.1853
/1000.1592
‘ __-1001.2014
0 T T T T T T T T ~m/z
993 994 995 996 997 998 999 1000 1002 1004

Chemical Formula: C3gH44NgO16S4
Exact Mass: 996.1758

Figure A114. Structure and isotopic pattern of 1h-1i (fr = 13.70 min).
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HoOC -COoH
o HNj\”HN NH_ A\ o
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S S
| |

Pt Ik
ANH]@HNH

Hooc” COOH

Chemical Formula: C3gH4oNgO16S4
Exact Mass: 968.1445

100

Calculated for
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=S

0
100

Found for
[M+H]* R
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lf“"l
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[/ 971.1523
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Figure A115. Structure and isotopic pattern of (1h), (g = 13.92 min).
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DCLs of Chapter 4

Mixture of BBs 1b+1d+1h+1i+1j+1k with 1.0 M NaCl
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Figure A116. UPLC-UV(254 nm)-ESI-TOF traces of the equilibrated mixture of
1b+1d+1h+1i+1j+1k (0.5 mM each) in 40 mM bis-Tris buffer (pH 6.5) with 25% (v/v) DMSO

in the presence of 1.0 M NaCl.
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Figure A117. Structure and isotopic pattern of (1), (tr = 7.60 min)
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Figure A118. Structure and isotopic pattern of 1j-1k (g = 7.75 min)
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Figure A119. Structure and isotopic pattern of (1K), (g = 8.13 min)
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Figure A120. Structure and isotopic pattern of 1b-1j (g = 11.17 min)
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Figure A121. Structure and isotopic pattern of 1d-1j (zx = 11.24 min)
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Figure A122. Structure and isotopic pattern of 1b-1k (#; = 11.73 min)
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Figure A123. Structure and isotopic pattern of 1d-1Kk, (g = 11.93 min)
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Figure A124. Structure and isotopic pattern of 1i-1j (g = 12.52 min)
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Figure A125. Structure and isotopic pattern of 1h-1j (zx = 12.70 min)
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Figure A126. Structure and isotopic pattern of 1i-1k (g = 13.15 min)
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Figure A127. Structure and isotopic pattern of 1h-1k (fz = 13.27 min)
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Identification of the dimers of family Fg,):
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Figure A128. Structure and isotopic pattern of (1b), (g = 14.62 min).
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Figure A129. Structure and isotopic pattern of 1b-1d (zr = 14.77 min).
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Figure A130. Structure and isotopic pattern of (1d), (fr = 15.02 min).
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Identification of the dimers of family Fo
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Figure A131. Structure and isotopic pattern of 1b-1i (g = 16.50 min)
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Figure A132. Structure and isotopic pattern of 1b-1h (#z = 16.63 min)
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Figure A133. Structure and isotopic pattern of 1d-1h (fz = 16.63 min)
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Figure A134. Structure and isotopic pattern of 1d-1i (g = 16.77 min).
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Figure A135. Structure and isotopic pattern of (1b), (g = 18.08 min).
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Figure A136. Structure and isotopic pattern of 1a-1b (zx = 18.37 min).
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Figure A137. Structure and isotopic pattern of (1h), (g = 18.58 min).
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Conformational clusters of the MD simulations

Cluster size: 2039 Cluster size: 253
MD frame: 1031 MD frame: 947

Figure A138. Initial conformation of dimer (1i), used for Simulation 1 and most
representative conformers of the most populated conformational clusters derived from this
simulation, i.e. those with a population >5% (cluster size > 125). Conformers shown represent
91.7 % of the total population of conformers (2500). Intramolecular hydrogen bonds are shown
with green dashed lines.
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Cluster size: 1373
MD frame: 2252

Cluster size: 463 Cluster size: 368
MD frame: 1875 MD frame: 932

Figure A139. Initial conformation of dimer (1i), used for Simulation 2 and most
representative conformers of the most populated conformational clusters derived from this
simulation, i.e. those with a population >5% (cluster size > 125). Conformers shown represent

88.2 % of the total population of conformers (2500). Intramolecular hydrogen bonds are shown
with green dashed lines.
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Cluster size: 1077 Cluster size: 824
MD frame: 1171 MD frame: 2258

Cluster size: 202 Cluster size: 141
MD frame: 105 MD frame: 762

Figure A140. Initial conformation of dimer (1i), used for Simulation 3 and most
representative conformers of the most populated conformational clusters derived from this
simulation, i.e. those with a population >5% (cluster size > 125). Conformers shown represent
89.8 % of the total population of conformers (2500). Intramolecular hydrogen bonds are shown
with green dashed lines.
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MD frame: O

)

Cluster size: 833 Cluster size: 507
MD frame: 1293 MD frame: 2456

Cluster size: 466 Cluster size: 354
MD frame: 822 MD frame: 1849

Figure A141. Initial conformation of dimer (1j), used for Simulation 4 and most
representative conformers of the most populated conformational clusters derived from this
simulation, i.e. those with a population >5% (cluster size > 125). Conformers shown represent
86.4 % of the total population of conformers (2500). Intramolecular hydrogen bonds and n-n
stacking interactions between the aromatic rings are shown with green dashed lines.
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Cluster size: 517
MD frame: 0 Cluster size: 1018 MD frame: 1368
MD frame: 10

Cluster size: 257 Cluster size: 236
MD frame: 982 MD frame: 2285

Cluster size: 173 Cluster size: 147
MD frame: 1527 MD frame: 1149

Figure A142. Initial conformation of dimer (1j), used for Simulation 5 and most
representative conformers of the most populated conformational clusters derived from this
simulation, i.e. those with a population >5% (cluster size > 125). Conformers shown represent
93.9 % of the total population of conformers (2500). Intramolecular hydrogen bonds and n-nt
stacking interactions between the aromatic rings are shown with green dashed lines.
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MD frame: O i Cluster size: 867
MD frame: 2469

Cluster size: 551 Cluster size: 468
MD frame: 1326 MD frame: 402

J
Cluster size: 284 Cluster size: 175
MD frame: 1343 MD frame: 729

Figure A143. Initial conformation of dimer (1j), used for Simulation 6 and most
representative conformers of the most populated conformational clusters derived from this
simulation, i.e. those with a population >5% (cluster size > 125). Conformers shown represent
93.8 % of the total population of conformers (2500). Intramolecular hydrogen bonds and n-n
stacking interactions between the aromatic rings are shown with green dashed lines.
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