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Figure 1: All 22 molecules included in our HiPen testset.
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Figure 2: (a) 1’s potential energy “forward” (P,,,,) and “backward” (Ps,) distributions plotted as “offset”
from the AUMM=30b tg simplify the x-axis. (b) 1’s nonequilibrium work “forward” (Py,.,) and “backward”
(Psop) distributions plotted as “offset” from the WMM—30b {0 gimplify the x-axis.
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Figure 3: (a) 2’s potential energy “forward” (P,,,) and “backward” (Ps,) distributions plotted as “offset”
from the AUMM=30b tg simplify the x-axis. (b) 2’s nonequilibrium work “forward” (Py,.,) and “backward”
(Psop) distributions plotted as “offset” from the WMM—=30b t¢ gimplify the x-axis.
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Figure 4: (a) 3’s potential energy “forward” (P,,,,) and “backward” (Ps,) distributions plotted as “offset”
from the AUMM=30b tg simplify the x-axis. (b) 3’s nonequilibrium work “forward” (Py,.,) and “backward”
(Psop) distributions plotted as “offset” from the WMM—30b {0 gimplify the x-axis.
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Figure 5: (a) 4’s potential energy “forward” (P,,,) and “backward” (Ps,) distributions plotted as “offset”
from the AUMM=30b tg simplify the x-axis. (b) 4’s nonequilibrium work “forward” (Py,.,) and “backward”
(Psop) distributions plotted as “offset” from the WMM—=30b t¢ gimplify the x-axis.
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Figure 6: (a) 5’s potential energy “forward” (P,,,) and “backward” (Ps,) distributions plotted as “offset”
from the AUMM=30b tg simplify the x-axis. (b) 5’s nonequilibrium work “forward” (Py,.,) and “backward”
(Psop) distributions plotted as “offset” from the WMM—30b {0 gimplify the x-axis.
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Figure 7: (a) 6’s potential energy “forward” (P,,,) and “backward” (Ps,) distributions plotted as “offset”
from the AUMM=30b tg simplify the x-axis. (b) 6’s nonequilibrium work “forward” (Py,.,) and “backward”
(Psop) distributions plotted as “offset” from the WMM—=30b t¢ gimplify the x-axis.
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Figure 8: (a) 7’s potential energy “forward” (P,,,,) and “backward” (Ps,) distributions plotted as “offset”
from the AUMM=30b tg simplify the x-axis. (b) 7’s nonequilibrium work “forward” (Py,.,) and “backward”
(Psop) distributions plotted as “offset” from the WMM—30b {0 gimplify the x-axis.
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Figure 9: (a) 8’s potential energy “forward” (P,,,) and “backward” (Ps,) distributions plotted as “offset”
from the AUMM=30b t6 simplify the x-axis. (b) 8’s nonequilibrium work “forward” (P,,,,) and “backward”
(Ps,p) distributions plotted as “offset” from the WMM—=30b tq simplify the x-axis.
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Figure 10: (a) 9’s potential energy “forward” (P,,,,) and “backward” (Ps,p) distributions plotted as “offset”
from the AUMM=30b tg simplify the x-axis. (b) 9’s nonequilibrium work “forward” (Py,.,) and “backward”
(Psop) distributions plotted as “offset” from the WMM—30b {0 gimplify the x-axis.
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Figure 11: (a) 10’s potential energy “forward” (P,,) and “backward” (Ps.,) distributions plotted as
“offset” from the AUMM—=30b o simplify the x-axis. (b) 10’s nonequilibrium work “forward” (P,,) and
“backward” (Psep) distributions plotted as “offset” from the WMM—=30b to gimplify the x-axis.
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Figure 12: (a) 11’s potential energy “forward” (P,,,) and “backward” (Ps.,) distributions plotted as
“offset” from the AUMM—=30b 6 simplify the x-axis. (b) 11’s nonequilibrium work “forward” (P.,) and
“backward” (Psp) distributions plotted as “offset” from the WMM—30b to simplify the x-axis.
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Figure 13: (a) 12’s potential energy “forward” (P,,) and “backward” (Ps.,) distributions plotted as
“offset” from the AUMM—=30b o simplify the x-axis. (b) 12’s nonequilibrium work “forward” (P,,) and
“backward” (Psep) distributions plotted as “offset” from the WMM—=30b to gimplify the x-axis.
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Figure 14: (a) 13’s potential energy “forward” (P,,,,) and “backward” (Ps.,) distributions plotted as
“offset” from the AUMM—=30b 6 simplify the x-axis. (b) 13’s nonequilibrium work “forward” (P.,) and
“backward” (Psp) distributions plotted as “offset” from the WMM—30b to simplify the x-axis.

1.0 1.0
I [y  Pom
E Ps3op B P3ep
0.8 4 0.8 1
> >
h= h=—
2 2
@ 0.6 @ 0.6
[a] o
> >
+ +
o) o)
@© 0.4 @© 0.4
QO Qo
(o) o
— —
o a

o
[N
)
o
[N)
L

0.0 __,_A_,_Ajﬂ]]]]]ln]lh—,; 0.0 -

—40 -20 0 20 40 -2 0 2 4
AU(mm—30b) W(mm-3ob)

(a) Pmm — p(U3ob _ UMM), PSob — _p(UM]V[ _ U3ob) (b) P’mm — p(VVMM~>3ob)7 P30b — _p(W3ob~>MM)

Figure 15: (a) 14’s potential energy “forward” (P,,) and “backward” (Ps.,) distributions plotted as
“offset” from the AUMM—=30b o simplify the x-axis. (b) 14’s nonequilibrium work “forward” (Py,,) and
“backward” (Psep) distributions plotted as “offset” from the WMM—=30b to gimplify the x-axis.
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Figure 16: (a) 15’s potential energy “forward” (P,,,) and “backward” (Ps.,) distributions plotted as
“offset” from the AUMM—=30b 6 simplify the x-axis. (b) 15’s nonequilibrium work “forward” (P,) and
“backward” (Psp) distributions plotted as “offset” from the WMM—30b to simplify the x-axis.
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Figure 17: (a) 16’s potential energy “forward” (P,,) and “backward” (Ps.,) distributions plotted as
“offset” from the AUMM—=30b o simplify the x-axis. (b) 16’s nonequilibrium work “forward” (P,,) and
“backward” (Psep) distributions plotted as “offset” from the WMM—=30b to gimplify the x-axis.
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Figure 18: (a) 17’s potential energy “forward” (P,,,) and “backward” (Ps.,) distributions plotted as
“offset” from the AUMM—=30b 6 simplify the x-axis. (b) 17’s nonequilibrium work “forward” (P.,) and
“backward” (Psp) distributions plotted as “offset” from the WMM—30b to simplify the x-axis.
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Figure 19: (a) 18’s potential energy “forward” (P,,) and “backward” (Ps.,) distributions plotted as
“offset” from the AUMM—=30b o simplify the x-axis. (b) 18’s nonequilibrium work “forward” (Py,,) and
“backward” (Psep) distributions plotted as “offset” from the WMM—=30b to gimplify the x-axis.
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Figure 20: (a) 19’s potential energy “forward” (P,,,) and “backward” (Ps.,) distributions plotted as
“offset” from the AUMM—=30b 6 simplify the x-axis. (b) 19’s nonequilibrium work “forward” (P,) and
“backward” (Psp) distributions plotted as “offset” from the WMM—30b to simplify the x-axis.
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Figure 21: (a) 20’s potential energy “forward” (P,,) and “backward” (Ps.,) distributions plotted as
“offset” from the AUMM—=30b o simplify the x-axis. (b) 20’s nonequilibrium work “forward” (P,,) and
“backward” (Psep) distributions plotted as “offset” from the WMM—=30b to gimplify the x-axis.
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Figure 22: (a) 21’s potential energy “forward” (P,,,) and “backward” (Ps.,) distributions plotted as
“offset” from the AUMM—=30b 6 simplify the x-axis. (b) 21’s nonequilibrium work “forward” (P.,) and
“backward” (Psp) distributions plotted as “offset” from the WMM—30b to simplify the x-axis.
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Figure 23: (a) 22’s potential energy “forward” (P,,,) and “backward” (Ps.,) distributions plotted as
“offset” from the AUMM—=30b o simplify the x-axis. (b) 22’s nonequilibrium work “forward” (P,,) and
“backward” (Psep) distributions plotted as “offset” from the WMM—=30b to gimplify the x-axis.
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Figure 24: Dihedral distributions of molecule 1.
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Figure 38: Dihedral distributions of molecule 18.
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Figure 39: Dihedral distributions of molecule 19.
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Figure 40: Dihedral distributions of molecule 20.
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Figure 41: Dihedral distributions of molecule 21.
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Figure 42: Dihedral distributions of molecule 22.
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