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Tab. S1. ZINC ID,! ID used in Ref.2 and in this manuscript, total number of
atoms (N ), the total number of heavy atoms (Njqy) and free energy offset for

each compound investigated. This offset has to be subtracted from the respective
AAMM=SQM (N AS@M—=MM) Jigted in Tables S3—S6 below.

ZINC-ID | ID | Niot/Npeavy | Offset (kcal/mol)
00077329 | 2 16/10 15000
00079729 | 3 18/13 17000
00086442 | 4 21/12 19000
00107550 | 7 21/11 16000
00133435 | 10 34/22 28000
00138607 | 11 36/20 29000
00140610 | 12 20/12 17000
00164361 | 13 23/14 20000
00167648 | 14 44/26 35000
00169358 | 15 26/16 22000
01867000 | 17 32/18 22000
06568023 | 21 30/18 25000

Tab. S2. MAD (Mean Absolute Deviation) and RMSE (Root Mean Square
Error) of results obtained from forward switches compared to Reference result
(CRO). These are the values resulting from the short equilibration protocols
used initially; this table corresponds to Fig. 3 of the main manuscript.

MAD [kcal/mol] | RMSE [kcal /mol]
NSWI200 0.80 1.79
NSWI500 0.56 1.36
NSWI1000 0.49 1.07
NSWI2000 0.20 0.36
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Convergence criteria reported in Tables S3—S6: In line with earlier work,? we com-
puted several convergence criteria for each free energy difference AAMM =@M = Ag described
in the main manuscript, raw data for each AA were generated through eight independent se-
ries of calculations. We consider each set of raw data as a block and calculated AA; for each
of these blocks. Thus, we can compute a “hysteresis” Hyst (eresis) = AA—1/8 Zle AA;; cf.
Ref. 3. Here, AA is the free energy computed using Jarzynski’s equation from all available
data, combining the work values of the eight series of calculations. Each AA; is the free
energy computed from the work values of one of the eight series of calculations.

Further, we report the one-sided II values for the forward and backward free energy
differences; see Ref. 4 for the definition of this quantity and the rationale behind it. II
values > 0.5 indicate that the W distribution is based on sufficient and unbiased sampling.
We report two variants for II, one evaluated with the initial guess for AA calculated by
CRO (II¢ro), the other by JAR (I1;45). Here (cf. main manuscript) CRO refers to Crook’s

equation,® and JAR to Jarzynski’s equation.®
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a) )
O old N—OH o) N—OH
X2
T L T/ &
X3 X1

Fig. S1. Changes in dihedral angle nomenclature for compound 7; a) dihedral labels used
in Ref.?; b) dihedral labels used in this work.
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Fig. S2. Potential energy scan as a function of x; and x» (cf. Fig. 1 of the main manuscript
and Fig. S1 above) for compound 7. Left: MM; middle MM/30b at A = 0.5; right: SQM
(=3ob). All energies are in kcal /mol, the contour lines are plotted in 0.5 kcal /mol increments
from 0 to 10 kcal/mol. Energies were rescaled so that the minimum energy is at 0 kcal/mol
in all three plots.
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Fig. S3. §AA for the results of the forward switching simulations (MM — SQM) using the
original equilibration protocol as a function of switching length. Here all values, including
those that were off-scale in Fig. 3 of the manuscript, are shown.

S8



0.4 4 e NSWI200
NSWI500
0.2 - l = NSWI1000
. + NSWI2000
= T § @ K
S
= -0.2 1 +
3 ¢ * ®
= - »
:5 -0.4 ¢
© o
069 ¢
-0.8
-1.0 *
T T T T T T T T T T T T T T T T T T T
2 3 4 7 i0 11 12 13 14 15 17 21
Compound ID

Fig. S4. 0AA as shown in Fig. 3 of the main manuscript (original equilibration protocol)
with error bars, based on o4, from Tables S4-S7.
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Fig. S5. JAA as shown in Fig. 7 of the main manuscript (longer equilibration for 2, 7, 10,
12 and 21) with error bars, based on o4, from Tables S4-S7.
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Fig. S6. Quasi time series of compound 2 for a) the original protocol and for b) the modified
equilibration protocol.
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Fig. S7. Quasi time series of compound 7 for a) the original protocol and for b) the modified
equilibration protocol.
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Fig. S8. Detailed dependence of 0AA on switching length for a) compounds 12 b) 2 and
7, ¢)10 and d) 21 with extended pre-production equilibration time. This is the counterpart
to Fig. 4 of the main manuscript.
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Fig. S9. PCA of compound 2 plotted as PC1 vs. PC2 for the original protocol. a) Scaled

version; b) unscaled version. Outliers are marked according to predefined criteria described

in Sect. 3.3 of the main manuscript; red triangles (rather than green dots) indicate deviations
a) lower than W — 3¢, and b) |x5”| — 30.
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Fig. S10. PCA of compound 7 plotted as PC1 vs. PC2 for the original protocol. a) Scaled

version; b) unscaled version. Outliers are marked according to predefined criteria described

in Sect. 3.3 of the main manuscript; red triangles (rather than green dots) indicate deviations
a) lower than W — 3¢, and b) |x5”*| — 30.
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