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1. Dynamic Equations

1.1. General Relationship Among Parameters

In addition to eq S1, S2, and S3, some useful equations to derive dynamic equations are described
in this section. These equations describe relationships among parameters xt, xp, k., ko, g, 7, and 6.

% = (_Zdedi;)‘F 2xp %)/(XL +xp)? (S1)

ki = 1 i i kp (52)

1?92%“L+%> ($3)

g = (xy, + xp)? ; (xL — xp)? _ —%92(772 —1) (S4)

x.% + xp? = (0 — xp)? + 2x.xp = %02(712 +1) (S5)

x.2 4+ xp® = (3L + xp) (1.2 — xpxp + xp?) = %93(3172 +1) (S6)
x.* —xp® = (xp — xp) (0 + xpxp + xp?) = %7793(772 +3) (57)

1.2. Reaction Formula and Differential Equations

1.2.1. Block I: Synthesis

A-L (58)
A k—? D (59)
% = kyXa (S10)
‘%D = kpxa (S11)
1.2.2. Block II: Racemization
L ILL D (S12)
D k—]z L (513)
P o+ ko (514)
dditD = —kpxp + kpx, (S15)
1.2.3. Block III: Accidental Autocatalysis
A+L 13 L+D (516)
A+D k—? L+D (517)
% = kpXaxp (S18)
dditD = kpxaxy, (519)
1.2.4. Block IV: Binary Racemization
2L IiL L+D (520)
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kp
2D->L+D
de
dt
dxp
dt

= kaDZ - kaLZ

= kaLZ - kaD2

1.2.5. Block V: Binary Racemization

ky,
2L-A+B

kp
2D->A+B
dxi,
—— = 2k x; ?
dt LXL
de
F = —ZkaDZ

1.2.6. Block VI: Accidental Superautocatalysis

ky
A+2L-2L+D

kp
A+2D->L+2D
dx,

— = kpxaXp?
T pXaXp

1.2.7. Block VII: Destruction

1.2.8. Block VIII: Autocatalysis

A+L- 2L

kp
A+D-2D
de

— = kyxpax
dt LXAXL

dxp _ K
dt DXAXD

1.2.9. Block IX: Cross-inversion

ky
L+D - 2L

kp
L+D-2D

2 of 5
(521)
(522)

(S23)

(S24)
(S25)

(S26)

(S27)

(S28)
(S29)

(S30)

(S31)

(S32)

(S33)

(S34)

(S35)

(S36)
(S37)

(S38)

(S39)

(S40)

(541)
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dx
d_tL = kpxpxy, — kpxpxp (542)
dx
d—tD = kpxpxp — kpxpxy, (543)
1.2.10. Block X: Annihilation
k
L+D—>A+B (544)
dx
d—tL = —kx.xp (545)
dx
—2 = —kex, xp (546)
dt
1.2.11. Block XI: Superautocatalysis
ki,
A+ 2L - 3L (547)
kp
A+2D - 3D (548)
Dy xpx? (549)
dt LXAXL,
de
ar kpxaxp? (550)

1.3. An Example of Deriving Dynamic Equations (Block VI)

As an example, derivation (d7/d¢) of Block VIis described in this section. First, dxi/dt and dxp/dt
in eq S1 are substituted by equations S30 and S31.

ZZ = (—2xpkypxaxy? + 2xpkpxaxp?)/(xy + xp)* = —2x4 (kpx® — kpxp*) /6> (S51)
By substituting ke using eq S2, following equation can be obtained.
= 2 kon ~ ko%o?)/0 = 20 1 (0~ (1= Qw0 (g
By substituting kp/(1-g) using eq S3, following equation can be obtained.
T = 2y x5 Oy + kp) (= 00° + g(a* +xp™)/6° (559)

Using cubic equations S6 and 57 the dynamic equatlons becomes as follows.

d
o= xA(kL+kD)(—ne (0 +3) + 9 6°(3n? + 1)) /6°
(S54)

= _Z(kL + kp)x,0(g + 3n + 3gn* +1°)



