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Figure S1. (A) Initial structure of the molecular system for the three-tiered stacked architecture (3T)

within a toluene box. (B) Connolly surface of 3T. The evolution of (C) the root-mean-square deviation

8

—_—
O.
o
o

1 2 3 4 5 6 7
t (ns)

and (D) the area of Connolly surface of 3T in the 8 ns equilibrium simulation.
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Evaluation of correlations for the rotation of rings within 3T.

Three benzene rings attached to the middle tier rotate simultaneously in a synchronous manner
(clockwise-clockwise-clockwise or anticlockwise-anticlockwise-anticlockwise, see Figure S2D). In
order to identify the correlated movement of rings, the percentages of the conformations of 3T with
three, two, and zero simultaneously rotating ring(s) were monitored in the course of the helicity
switching as shown in Figure S2E. In the whole switching process, the ones involving three, two, and
none simultaneously rotating ring(s) occupy ca. 70 %, 20 %, and 10 %, respectively. These ratios
fluctuate around initial values. In can be concluded that rotations of three peripheral rings attached to
the middle tier are coupled. In the metastable state, the conformations with three simultaneously rotating
rings occupy a major share, not a dominating share.

Three benzene rings within the same chain rotate simultaneously in an alternative manner
(clockwise-anticlockwise-clockwise or anticlockwise-clockwise-anticlockwise, see Figure S2F). In
order to identify the correlated movement of benzene rings, the percentages of the conformations of 3T
with three, two, and zero simultaneously rotating ring(s) were monitored in the course of the helicity
switching as shown in Figure S2G, S2H, and S2I. In the region near 0° and 180°, corresponding to the
stable states, there are ca. 15 % conformations with none correlated rings. In all the conformations, the
ones involving three simultaneously rotating rings occupy ca. 70 %. In the metastable region, there are
at least two simultaneously rotating rings in every conformation. Conformations with three
simultaneously rotating rings occupy 90 %. The same trend can be observed in Figure S2H and S2I. In
can be concluded that three peripheral rings in each chain tend to rotate simultaneously, especially in the

metastable region.
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Figure S2. The three-dimensional structure of (A) one core, (B) one chain, and (C) the middle tier with
three aromatic rings attached on a benzene ring. (D) The simultaneous rotation in a synchronous manner
adopted by three peripheral rings within the middle tier. (E) Evolution of the percentage of
conformations with 3-(red), 2-(green), and 0-(blue) simultaneously rotating peripheral ring(s). (F) The
simultaneous rotation in an alternative manner adopted by three peripheral rings within one chain. The
evolution of the percentage of conformations with 3-(red), 2-(green), and 0-(blue) simultaneously

rotating peripheral ring(s) in (G) the chainl, (H) the chain2, and (I) the chain3.



Cartesian coordinates (pdb format)
The coordinates of one representative configuration for the metastable state of the main molecule, 3T.

(For clarity, the coordinates of solvent molecules have been omitted.)

ATOM 1C1 TWTT 1 1.530 0.266 -0.203 0.00 0.00 TWT
ATOM 2 C2 TWTT 1 0.892 -1.003 -0.039 0.00 0.00 TWT
ATOM 3C3 TWTT 1 -0.542 -1.005 -0.009 0.00 0.00 TWT
ATOM 4 C4 TWTT 1 -1.251 0.199 0.006 0.00 0.00 TWT
ATOM 5C5 TWTT 1 -0.589 1.461 0.030 0.00 0.00 TWT
ATOM 6 C6 TWTT 1 0.795 1.482 -0.177 0.00 0.00 TWT
ATOM 7 C7 TWTT 1 2.980 0.300 -0.180 0.00 0.00 TWT
ATOM 8 C8 TWTT 1 4191 0.165 0.047 0.00 0.00 TWT
ATOM 9C9 TWTT 1 5.565 0.064 0.249 0.00 0.00 TWT
ATOM 10 CIOTWTT 1 6.211 -0.903 -0.611 0.00 0.00 TWT
ATOM 11 C11TWTT 1 7.641 -0.849 -0.856 0.00 0.00 TWT
ATOM 12 C12TWTT 1 8.415 0.094 -0.182 0.00 0.00 TWT
ATOM 13 C13TWTT 1 7.745 0.994 0.644 0.00 0.00 TWT
ATOM 14 C14TWTT 1 6.382 0.893 0.957 0.00 0.00 TWT
ATOM 15 CIS5TWTT 1 -1.272 2704 0.144 0.00 0.00 TWT
ATOM 16 C1I6 TWTT 1 -1.118 -2.346 0.175 0.00 0.00 TWT
ATOM 17 C17TWTT 1 -1.943 3.756 0.138 0.00 0.00 TWT
ATOM 18 C18TWTT 1 -1.600 -3.444 0.195 0.00 0.00 TWT
ATOM 19 C19TWTT 1 -2.716 4.992 0.161 0.00 0.00 TWT
ATOM 20 C20TWTT 1  -2.404 -4.691 0.159 0.00 0.00 TWT
ATOM 21 C21 TWTT 1  -2.728 5.887 -0.981 0.00 0.00 TWT
ATOM 22 C22TWTT 1 -3.453 7.049 -0.872 0.00 0.00 TWT
ATOM 23 C23TWTT 1 -4289 7.336 0.253 0.00 0.00 TWT
ATOM 24 C24TWTT 1 -4.441 6.379 1.210 0.00 0.00 TWT
ATOM 25 C25TWTT 1  -3.648 5.155 1.209 0.00 0.00 TWT
ATOM 26 C26 TWTT 1  -3.573 -4.741 -0.659 0.00 0.00 TWT
ATOM 27 C27 TWTT 1  -4389 -5.872 -0.652 0.00 0.00 TWT
ATOM 28 C28TWTT 1 -4.115 -6.962 0.133 0.00 0.00 TWT
ATOM 29 C29TWTT 1  -3.027 -6.928 1.041 0.00 0.00 TWT
ATOM 30 C30TWTT 1 -2.143 -5.804 1.064 0.00 0.00 TWT
ATOM 31 C31TWTT 1 1.967 0.947 3.901 0.00 0.00 TWT
ATOM 32 C32TWTT 1 1.233 -0.226 3.838 0.00 0.00 TWT
ATOM 33 C33TWTT 1  -0.125 -0.159 4.074 0.00 0.00 TWT
ATOM 34 C34TWTT 1 -0.825 1.084 4.196 0.00 0.00 TWT
ATOM 35 C35TWTT 1  -0.057 2.259 4.101 0.00 0.00 TWT
ATOM 36 C36 TWTT 1 1.330 2.187 3.866 0.00 0.00 TWT
ATOM 37 C37TWTT 1 3.360 0.694 4.186 0.00 0.00 TWT
ATOM 38 C38TWTT 1 4547 0.558 4.422 0.00 0.00 TWT
ATOM 39 C39TWTT 1 5.890 0.652 4.632 0.00 0.00 TWT
ATOM 40 C40TWTT 1 6.655 1.655 3.976 0.00 0.00 TWT
ATOM 41 C4A1TWTT 1 8.048 1.780 4.296 0.00 0.00 TWT
ATOM 42 C42TWTT 1 8.602 0.897 5.241 0.00 0.00 TWT
ATOM 43 C43TWTT 1 7.807 -0.113 5.918 0.00 0.00 TWT
ATOM 44 C44TWTT 1 6.529 -0.353 5.442 0.00 0.00 TWT
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