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Supplementary Figure 1. Full page TOCSY spectrum of Aujp(pMBA)44 in 0.3M NaOD-
D,0 at 600 MHz. Chemical shift assignments for each pMBA ligand are shown with red
(strong correlations) and blue (weak correlations) dotted squares.
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Supplementary Figure 2. Full page HSQC spectrum of Au;p(pMBA )44 in 0.3M NaOD-D,0
at 600 MHz. Chemical shift assignments of pMBA ligands are shown with numbers. Orange

bars indicate the chemical shifts belonging to the same pMBA ligand.
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Supplementary Figure 3. Full page NOESY spectrum of Au;jp2(pMBA )44 in 0.3M NaOD-

D,0 at 600 MHz. Through space correlations are marked with red squares.
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Supplementary Figure 4. Full page ROESY spectrum of Aujp(pMBA)44 in 0.3M NaOD-
D,0 at 600 MHz. Through space correlations are marked with blue squares.



Supplementary Table 1. '"H NMR chemical shift assignment based on TOCSY and HSQC
correlations and DFT calculations.

TOCSY

Dl

HSQC

Calculated®

Calculated®

H, and H,,

(ppm) __ (ppm) _(ppm) PMBA" iy ppm) ___C (ppm) assignment! _DYnamics”
8.73 020 1346 1(83) ?97673 0.90) (113118535 341D b 0.8
8.53 130.3 (9é(.):3, 9.65) (113216..53»%, 136.78) la s
8.30 045 1317 2(S22) (991937 528) (1133()i.9j7, 13042 2b 1.0
7.85 129.7,129.2 (w) ?é.6326, 8.87) (113239'?062, 138.70) 2a s
805 036 1336,1328  3(S8) ?82222 2.5 (113311035 185,06 3b 0.6
7.69 1294 (65?;7, 8.10) (113219'.7584, 134.03) 3a s
7.70 052 1294 4(S11) ?73665 0.07) (1132293371 13543 4a 2.0
7.18 1319 378961 7.80) (112296.4.‘323, 132.50) 4b s/m
762 072 1300,1325  5(SI) ?82180 845 (1133367763 13050 5a 0.9
6.90 129.2 ngs 8.12) (113 3()i.2732, 127.74) >b s
7.53 139 1327,1292  6(S16) ?1'?.71 4507 (16383593 13323) 6a 25
6.14 132.0 f57532 5.93) (1135125908 110.01) 6b m/vm
7.49 020  1325,1294  7(S13) (77119 4724 (1123929385 127,60 7a 0.7
7.29 131.9,129.1 zil9(.)10, 7.10) (112796.53»28, 129.52) 7o s
7.38 046 1288 (w) 8 (S4) 277391 528) (1133578398 134.40) 8a 1.9
6.92 1319, 133.1 Zé?s, 8.42) (113;)7'?36, 132.38) 8b m
7.36 0.77 1288 (w) 9 (S5) (785617 634) (1133255107 120.8) 9 13
6.56 128.3 (678630 6.05) (113229'?477, 134.87) % s
712 054 1291 10 (S20) (785679 6.45) (112282887 6 134,55 10 0.6
6.58 132.5 (7é(.)329, 5.65) (113326.?(?3, 129.67) 10b s
7.09 0.65  1323,129.0 11(S9) (76.139, 521) (1132176961 135,40 11a 0.6




6.94 129.96 11b S
6.44 132.9 (7.74, 6.15) (128.60, 131.31)

7.52 108.65 12 2.8%%
7.03 0.67 1322 12820 730,773)  (96.29, 121.00) b

5.69 124.16 12 m/vm
6.36 1324 (4.66,5.69)  (94.78, 124.16) :

7.64 130.19 1 2.3+
698 022 1320 1362 (720,7.99)  (133.50, 126.87) 3

7.44 128.41 13b s/m
6.76 132.9,129.3 (7.44,-1022) (12841, 259.46)

6.98 133.00 14 2.0
6.79 051 130.1 1417 (669, 7.29) (133.38, 132.61) a
6.28 n.d. (6.13,7.71) (126.34, 131.19)

6.59 137.92 ! 1.6
6.52 0.53  nd. ISGI® - (613,7.04)  (141.82, 134.01) >

4.67 83.75 15b m
5.99 1304 (3.29,6.04)  (75.94,91.55)

8.31 129.68 16b 2.5
8.25 1.39 nd 16 (S6) (7.76, 8.85) (128.96, 130.40) 6

7.69 133.86 16 m/vm
6.86 129.8 (w) (7.03,835) (13142, 136.30) !

8.21 129.61 | L4
8.13 110 nd 176512)  (3713,828)  (131.60, 127.61) 7o

7.98 134.68 178 g
7.03 n.d. (7.47,848)  (130.19, 139.16)

8.17 129.05 | 4
8.10 134 nd 18100 g06828)  (129.13, 128.96) 8

7.70 133.34 18 m
6.76 n.d. (7.09, 8.30) (131.07, 133.84)

8.19 134.38 1 2.6
757 028 1292 YD (750,879) (13583, 132.94) %

7.58 123.67 19b m/vm
7.29 1263 (7.49,7.67)  (126.51,120.82)

7.18 114.93 5 3.9
7.24 118 128.8(w) 20519 (688,748)  (104.04, 125.82) 0b

6.16 132.76 208 vm
6.06 n.d. (5.10,723)  (126.62, 138.91)
7.19 0.95 1289 (w) LB 745 7.66) (128.30, 130.88) b

6.59 130.63 la m
6.24 n.d. (5.59, 7.60) (126.63, 134.63)

7.47 133.94 2 1.7
7.04 106 nd. 261 709 774 (130.10,137.77) 4

7.45 130.12 b m
5.98 n.d. (8.22,6.67)  (127.86,132.38)




n.d. = not determined. ' A ppm of H, and H, TOCSY chemical shifts. 2 Assignment of pMBA
ligand. Parenthesis shows the number of the sulfur atom of the respective pMBA ligand in the
crystal structure. ® Calculated chemical shifts are given as averages for the symmetrically
equivalent hydrogen and carbon atoms al, a2, bl and b2 in parenthesis. The overall averages
of a and b type of hydrogen and carbon atoms are given without parenthesis. There are some
non-realistic overestimations in the results that are neglected in calculations of the overall
averages. These correspond to the ligands 3b, 6a, 7a, 12a and 13b. These overestimations are
reasonable to be omitted due to the dynamical effects present in experiment that average out
the extreme static arrangement of some very strongly interacting ligands in calculation. * Ha
and Hb assignment separates a and b type of carbon and hydrogen atoms first based on
experimental results and second based on calculated results. The assignment of Ha and Hb
protons are taken from calculations. For each ligand the proton with the most downfield
chemical shift is given first in the table, for both experimental and calculated results. > The
root mean square displacements (rsmd) of the ligands are calculated from MD simulation and
are averaged over Ha, Hb, Ca and Cb atoms of each of the 22 ligands. Rsmd is given in
Angstroms. Ligands have been cathegorized to three groups: s = static (rmsd < 1.5), m =
mobile (1.5 <rmsd < 2.5) and v = very mobile (rmsd < 2.5); * pMBA-13 has two favorable
positions and during MD-simulation it stays for long time stacked with pMBA-1 that is
different than the reference initial orientation. This overestimated the dynamics of pMBA-13.
pMBA-4 and pMBA-19 are the neighboring of pMBA-13 and are also affected by the
orientation of pMBA-13. ** pMBA-12 is not originally stacked with pMBA-15 but will be
during the simulation for considerable time of the full simulation. Dynamics of pMBA-12 is
probably less than the calculated parameter is.



Supplementary Table 2. The relative time in percentages for the orientations that each of the
ligands spend during the MD simulation. Ligands that show no remarkable change in their
position during the MD simulation are omitted. Percentages are estimated based on the
behavior of the center of the mass of each ligand during the MD-simulation.

Ligand Position 1 Position 2 Position 3
13 59.6 % 40.4 % -

20 13.9% 55.6 % 30.5%
19 66.2 % 23.4% 10.4 %
22 67.2 % 32.8% -

12 423 % 57.7% -

18 52.6 % 47.4 % -

8 56.3 % 43.7 % -

9 76.6 % 23.4% -

15 65.5 % 34.5% -

14 81.2% 18.8 % -




