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define (1, a, e, 1) scale (3, 1)
define (2, c, p, 3) scale (3, 1)
define (3, d, nmr, 8) scale (3, 1)
define (4, e, nmr, 4) scale (3, 1)
select (a, c, d, e)

read (S158K1_B_NMR_neu_2.txt)

choose (expl)

reaction
reaction

*association reactions were assumed to be diffusion controlled; exemplary

( A+ B -->0)
( A+ B --> AB)
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*definition of chemical shift as an observable

*data file

constant (1, 4.15087E-5, 0)
1.00000E+6, 0)

constant

2,

calculations using 1.0E+8 and 1.0E+10 as rate constants for the association led to

comparable

reaction ( AB --> A + B)
reaction ( A + C --> AQC)
reaction ( AC --> A + Q)
reaction ( B + C --> BC)
reaction ( BC --> B + Q)
reaction ( AB + B --> BC)

reaction
reaction
reaction
reaction
reaction
reaction
reaction
reaction
reaction

( AB + A --> AO)
(AC + B --> ABQO)
(ABC --> AC + B)
(BC + A --> ABQO)
(ABC --> BC + A)
( ABC --> C2)
( 2 C-->C2)
( Cc2 --> 2 0
( 2 AB --> ABO)
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results for the equilibrium constants

.7315e+3,1, 1.00000E+0, 100)

1
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15087E-5, 0)

*rate constants werde pre-optimized in preceded analyses

reaction
reaction

assign (obs, a
assign (obs, c
assign (obs, d
assign (obs, e

(compile)
(show)

>NN >

+
+
+
+

assign (spec, A = a)

assign (spec,

AB + AC + ABQ)
AC + BC + ABC + 2 C2)
2 C2 + AC + BC + ABC)
AB + AC + ABQ)

= # 1.49000E-2)

100)

100)
100)

.00000E+6, 0)
.7315e+3,1, 1.00000E+0, 100)
00000E+6, 0)
.7315e+3,1, 1.00000E+0, 100)
.15087E-5, 0)
.15087E-5, 0)
.00000E+6, 0)
.7315E+3,1, 1.00000E+O0,
.00000E+6, 0)
7315e+3,1, 1.00000E+0,
.5705E-4,2, 1.00000E+O0,
.00000E+6, 0)
.2721E+1,3, 1.00000E+O0,

100)
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assign (spec, C = # 0.00000E+0)
czero (4, a, 1, 1, 1.05)

*chemical shift iteration for the species according to the reaction model

delta (d, c, 8.2597e+0, 5.00000E+0, 7.00000E+0, 9.00000E+0)
delta (d, AC, 8.2597E+0, 5.00000E+0, 7.00000E+0, 9.00000E+0)
delta (d, BC, 8.0161E+0, 7.00000E+0, 7.00000E+0, 9.00000E+0)
delta (d,ABC, 8.2631E+0, 8.00000E+0, 7.00000E+0, 9.00000E+0)
delta (d, c2, 8.2968E+0, 6.00000E+0, 7.00000E+0, 9.00000E+0)
delta (e, A, 8.0135E+0, 9.00000E+0, 7.00000E+0, 9.00000E+0)
delta (e, AB, 8.2635E+0, 1.00000E+1, 7.00000E+0, 9.00000E+0)
delta (e, AC, 8.2635E+0, 1.00000E+1, 7.00000E+0, 9.00000E+0)
delta (e,ABC, 8.1735E+0, 1.10000E+1, 7.00000E+0, 9.00000E+0)
time (h)
conc (mM)
win (0,70,10,0,-1,16,2,0)
nmrwin (0,70,10,0,8.05,8.30,0.1,0) *set
dim (11)
int (stiff, le-7, 32, 0.05, 500, 1500)
plot (spec)
simplex (plot)
opar (le+8)
newton (plot)
plot (spec)
plot (resi)
make
SimFit plot results
observing: a c residuals: a ¢ NMR obs.:d e
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SimFit command file (text result file)
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Th1s version of SimFit comes with 2 GB var1ab1e space.

SF32.INI 1is currently set to:

63 species,63 reactions,24 iteratable rate constants,

32 observables,2 files,10 experiments/file,256 reaction times/experiment.
DEFINE (1,a,e,1)

SCALE (3,1)
a: K1 * FE

DEFINE (2,c,p,3)

SCALE (3,1)
c: K1 * FE

DEFINE (3,d,nmr,8)

SCALE (3,1)
d: K1 * FE

DEFINE (4,e,nmr,4)

SCALE (3,1)
e: K1 * FE

SELECT (a,c,d,e)

READ (s158kl_b_nmr_neu_2.txt)

The following observables found in s158kl_b_nmr_neu_2.txt are DEFINEd:
a

C

d

e

Unit of time is not defined in data file.
SimFit assumes minutes as unit of time.
CHOOSE (expl)

REACTION (a + b --> ©)

CONSTANT (1,4.15087e-5,0)

REACTION (a + b --> ab)

CONSTANT (2,1.00000e+6,0)

REACTION (ab --> a + b)

CONSTANT (3,3.7315e+3,1,1.00000e+0,100)
REACTION (a + c --> ac)

CONSTANT (4,1.00000e+6,0)



REACTION

CONSTANT

REACTION

CONSTANT

REACTION

CONSTANT

REACTION

CONSTANT

REACTION

CONSTANT

REACTION

CONSTANT

REACTION

CONSTANT

REACTION

CONSTANT

REACTION

CONSTANT

REACTION

CONSTANT

REACTION

CONSTANT

REACTION

CONSTANT

REACTION

CONSTANT

REACTION

REACTION

(ac --> a + ©)
(5,3.7315e+3,1,1.00000e+0,100)
(b + ¢ --> bo)

(6,1.00000e+6,0)

(bc --=> b + ©)
(7,3.7315e+3,1,1.00000e+0,100)
(ab + b --> bo)
(8,4.15087e-5,0)

(ab + a --> ac)
(9,4.15087e-5,0)

(ac + b --> abo)
(10,1.00000e+6,0)

(abc --> ac + b)
(11,3.7315e+3,1,1.00000e+0,100)
(bc + a --> abc)
(12,1.00000e+6,0)

(abc --> bc + a)
(13,3.7315e+3,1,1.00000e+0, 100)
(abc --> c2)
(14,9.5705e-4,2,1.00000e+0,100)
(2 c-—->c2)

(15,1.00000e+6,0)

(c2 --> 2 ©
(16,1.2721e+1,3,1.00000e+0,100)
(2 ab --> abc)
(17,4.15087e-5,0)

(compile)



Reactions:

A+ B -->C
A+ B --> AB
AB --> A + B
A+ C --> AC
AC --> A + C
B + C --> BC
BC --> B + C
AB + B --> BC
AB + A --> AC
AC + B --> ABC
ABC --> AC + B
BC + A --> ABC
ABC --> BC + A
ABC --> C2
2C-->0C2
c2 -—>20¢cC
2 AB --> ABC

Species found: A B C AB AC BC ABC C(C2

Rate equations:

d[A]l/dt = - k1-[A]-[B] - k2-[A]-[B] + k3-[AB] - k4-[A]-[c] + k5-[Ac] -
k9-[A]-[AB] - k12-[A]-[BC] + k13-[ABC]
d[(B]/dt = - k1-[A]-[B] - k2-[A]-[B] + k3-[AB] - k6-[B]-[c] + k7-[Bc] -
k8- [B]-[AB] - k10-[B]-[AcC] + k11-[ABC]
dlcl/dt = + k1-[A]-[B] - k4-[A]-[c] + k5-[Ac] - k6-[B]-[c] + k7-[Bc] -
2-k15-[c]? + 2-kl16-[c2]
d[AB]/dt = + k2-[A]-[B] - k3-[AB] - k8-[B]-[AB] - k9-[A]-[AB] - 2-k17-[AB]?
d[Ac]l/dt = + k4-[A]-[c] - k5-[Ac] + k9-[A]-[AB] - k10-[B]-[Ac] + kl11-[ABC]
d[(Bcl/dt = + k6-[B]-[c] - k7-[BC] + k8-[B]-[AB] - k12-[A]-[BC] + k13-[ABC]
d[ABC]/dt = + k10-[B]-[Ac] - kl11-[ABC] + kl12-[A]l-[BC] - k13-[ABC] - k14-[ABC] +
k17 - [AB]?
d[c2]/dt = + kl14-[ABC] + k15-[c]? - kl16-[c2]
Jacobian matrix: NJacobi& = 44 JacobiList& = 115
d(d[A]l/dt)/d[A] = - k1-[B] - k2-[B] - k4-[c] - k9-[AB] - kl12-[BC]
d(d[A]l/dt)/d[B] = - k1-[A] - k2-[A]
d(d[A]l/dt)/d[c] = - k4-[A]
d(d[A]l/dt)/d[AB] = + k3 - k9-[A]
d(d[A]l/dt)/d[AC] = + k5
d(d[A]l/dt)/d[Bc] = - k12-[A]
d(d[A]l/dt)/d[ABC] = + k13
d(d[B]/dt)/d[A] = - k1-[B] - k2-[B]
d(d[B]/dt)/d[B] = - kl1-[A] - k2-[A] - k6-[c] - k8-[AB] - k10-[AC]
d(d[B]/dt)/d[c] = - k6-[B]
d(d[B]/dt)/d[AB] = + k3 - k8-[B]
d(d[B]/dt)/d[AC] = - k10-[B]
d(d[B]/dt)/d[BC] = + k7
d(d[B]/dt)/d[AaBC] = + k11
d{d[c]l/dt)/d[A] = + k1-[B] - k4-[cC]
d(d[c]l/dt)/d[B] = + kl1-[A] - k6-[C]
d(d[c]l/dt)/d[c] = - k4-[A] - k6-[B] +-4k15-[c]
d(d[c]l/dt)/d[ACc] = + k5
d(d[c]l/dt)/d[BC] = + k7
d(d[c]l/dt)/d[c2] = + 2-k16
d(d[AB]/dt)/d[A] = + k2-[B] - k9-[AB]
d(d[AB]/dt)/d[B] = + k2-[A] - k8-[AB]
d(d[AB]/dt)/d[AB] = - k3 - k8-[B] - k9-[A] +-4k17-[AB]



d(d[Ac]/dt) /d[A]
d(d[Ac]/dt)/d[B]
d(d[Ac]/dt)/d[C]
d(d[Ac]/dt)/d[AB]
d(d[Ac]/dt)/d[AC]
d(d[Ac]/dt)/d[ABC]
d(d[Bc]/dt)/d[A]
d(d[Bc]/dt)/d[B]
d(d[Bc]/dt)/d[C]
d(d[Bc]/dt)/d[AB]
d(d[Bc]/dt)/d[BC]
d(d[BC]/dt)/d[ABC]
d(d[ABC]/dt) /d[A]
d(d[ABC]/dt)/d[B]
d(d[ABC]/dt) /d[AB]
d(d[ABC]/dt) /d[AC]
d(d[ABC]/dt)/d[BC]
d(d[ABC]/dt) /d[ABC]
d(d[c2]/dt)/d[c]
d(d[c2]/dt)/d[ABC]
d(d[c2]/dt)/d[c2]

+

ASSIGN (obs,a = a + ab

ASSIGN (obs,c

C + ac +

ASSIGN (obs,d c+2c2

ASSIGN (obs,e = a + ab +

ASSIGN (spec,a a)

ASSIGN (spec,b

ASSIGN (spec,cC

CZERO (4,a,1,1,1.05)

DELTA (d,c,8.2597e+0,5.00000e+0,7.00000e+0,9.00000e+0)
DELTA (d,ac,8.2597e+0,5.00000e+0,7.00000e+0,9.00000e+0)
DELTA (d,bc,8.0161e+0,7.00000e+0,7.00000e+0,9.00000e+0)
DELTA (d,abc,8.2631e+0,8.
DELTA (d,c2,8.2968e+0,6.00000e+0,7.00000e+0,9.00000e+0)
DELTA (e,a,8.0135e+0,9.00000e+0,7.00000e+0,9.00000e+0)
DELTA (e,ab,8.2635e+0,1.00000e+1,7.00000e+0,9.00000e+0)
DELTA (e,ac,8.2635e+0,1.00000e+1,7.00000e+0,9.00000e+0)

DELTA (e,abc,8.1735e+0,1.

TIME (h)

CONC (mm)

k4-[c] + k9-[AB]
k10- [AC]

k4- [A]

k9- [A]

k5 - k10-[B]
k1l

k12- [BC]

k6-[c] + k8- [AB]
k6- [B]

k8- [B]

k7 - k12-[A]
k13

k12- [BC]

k10- [AC]

2-k17- [AB]

k10- [B]

k12-[A]

k1l - k13 - k14
2-k15-[C]

k14

k16

L+ + 0+ +++++ 01 +++ 0+ 0+ + 0+

ac + abo)
bc + abc + 2 c2)
+ ac + bc + abc)

ac + abo)

# 1.49000e-2)

# 0.00000e+0)

00000e+0,7.00000e+0,9.00000e+0)

10000e+1,7.00000e+0,9.00000e+0)



wIN (0,70,10,0,-1,16,2,0)

NMRwWIN (O0,70,10,0,8.05,8.30,0.1,0)

DIM (11)

INT (stiff,le-7,32,0.05,500,1500)

PLOT (spec)

SIMPLEX (plot)

k1 k2 k3 k4 k5
k8 k9 k10 k11 R.M.S. [%]
initial values:

3.7315E+3 9.5705E-4 1.2721E+1 1.5370E-2 8.2597E+0 .2968E+0 .0161E+0
8.2631E+0 8.0135E+0 8.2635E+0  8.1735E+0 8.5788

3.9122E+3 9.8316E-4 1.3337E+1 1.5485E-2 8.2334E+0 .2968E+0 .0785E+0
8.1882E+0 8.0150E+0 8.2678E+0  8.3675E+0 8.2863

3.9289E+3 9.8528E-4 1.3331E+1 1.5162E-2 8.2739E+0 .2972E+0 .0932E+0
8.1784E+0 8.0157E+0 8.2695E+0  8.4040E+0 5.3682

4.0129E+3 9.5366E-4 1.3260E+1 1.5210E-2 8.2612E+0 .2986E+0 .0535E+0
8.2533E+0 8.0151E+0 8.2646E+0  8.3194E+0 4.8380

3.7971E+3 9.4845E-4 1.3544E+1 1.5122E-2 8.2636E+0 .2964E+0 .0514E+0
8.2273E+0 8.0144E+0 8.2630E+0  8.3860E+0 3.5345

3.9491E+3 9.5658E-4 1.3542E+1 1.4988E-2 8.2427E+0 .2966E+0 .0261E+0
8.2696E+0 8.0135E+0 8.2613E+0  8.2668E+0 2.9070

3.8898E+3 9.6925E-4 1.3561E+1 1.5041E-2 8.2691E+0 .2967E+0 .0559E+0
8.2523E+0 8.0147E+0 8.2645E+0 8.2857E+0 2.5051

3.8956E+3 9.6475E-4 1.3597E+1 1.4985E-2 8.2698E+0 .2970E+0 .0492E+0
8.2288E+0 8.0144E+0 8.2641E+0 8.2773E+0 2.4927

3.7798E+3 9.7600E-4 1.3678E+1 1.4938E-2 8.2569E+0 .2959E+0 .0510E+0
8.2457E+0 8.0137E+0 8.2608E+0 8.2734E+0 2.0748

3.8822E+3 9.6459E-4 1.3535E+1 1.4958E-2 8.2637E+0 .2963E+0 .0434E+0
8.2540E+0 8.0139E+0 8.2625E+0 8.2789E+0 2.0225

3.8029E+3 9.6816E-4 1.3618E+1 1.4933E-2 8.2604E+0 .2972E+0 .0448E+0
8.2623E+0 8.0142E+0 8.2624E+0 8.2720E+0 1.9508

3.8566E+3 9.6101E-4 1.3587E+1 1.4965E-2 8.2611E+0 .2962E+0 .0337E+0
8.2676E+0 8.0135E+0 8.2613E+0  8.2499E+0 1.8185

3.8581E+3 9.7683E-4 1.3608E+1 1.4891E-2 8.2598E+0 .2964E+0 .0362E+0
8.2680E+0 8.0136E+0 8.2619E+0 8.2224E+0 1.5750

3.8108E+3 9.7223E-4 1.3630E+1 1.4950E-2 8.2600E+0 .2962E+0 .0461E+0
8.2506E+0 8.0138E+0 8.2616E+0 8.2724E+0 1.5508
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3.8033E+3
.2581E+0

3.8073E+3
.2528E+0

3.8239E+3
.2577E+0

3.8364E+3
.2535E+0

3.8397E+3
.2623E+0

3.8175E+3
.2592E+0

3.8120E+3
.2567E+0

3.8121E+3
.2571E+0

3.8155E+3
.2561E+0

3.8174E+3
.2565E+0

3.8206E+3
.2569E+0

3.8207E+3
.2580E+0

3.8190E+3
.2562E+0

3.8175E+3
.2561E+0

3.8192E+3
.2563E+0

3.8214E+3
.2556E+0

3.8187E+3
.2539E+0

3.8217E+3
.2556E+0

3.8274E+3
.2558E+0

3.8278E+3
.2536E+0

9.7076E-4

.0135E+0

9.7248E-4

.0140E+0

9.6967E-4

.0139E+0

9.6934E-4

.0139E+0

9.7362E-4

.0137E+0

9.7183E-4

.0138E+0

9.7217E-4

.0138E+0

9.7119E-4

.0136E+0

9.7416E-4

.0138E+0

9.7329E-4

.0138E+0

9.7198E-4

.0138E+0

9.7302E-4

.0138E+0

9.7376E-4

.0138E+0

9.7334E-4

.0138E+0

9.7364E-4

.0138E+0

9.7352E-4

.0138E+0

9.7491E-4

.0138E+0

9.7411E-4

.0138E+0

9.7390E-4

.0138E+0

9.7389E-4

.0138E+0

1.3611E+1

.2612E+0

1.3605E+1

.2624E+0

1.3605E+1

.2622E+0

1.3600E+1

.2623E+0

1.3610E+1

.2619E+0

1.3636E+1

.2617E+0

1.3617E+1

.2619E+0

1.3612E+1

.2616E+0

1.3625E+1

.2617E+0

1.3614E+1

.2620E+0

1.3612E+1

.2620E+0

1.3612E+1

.2620E+0

1.3615E+1

.2619E+0

1.3617E+1

.2619E+0

1.3611E+1

.2620E+0

1.3609E+1

.2621E+0

1.3611E+1

.2620E+0

1.3605E+1

.2620E+0

1.3601E+1

.2622E+0

1.3600E+1

.2622E+0

1.4904E-2

.2554E+0

1.4944€-2

.2682E+0

1.4943€-2

.2671E+0

1.4951E-2

.2669E+0

1.4915E-2

.2436E+0

1.4913€-2

.2604E+0

1.4937E-2

.2608E+0

1.4920E-2

.2600E+0

1.4917€-2

.2525E+0

1.4926E-2

.2582E+0

1.4931E-2

.2608E+0

1.4920€E-2

.2556E+0

1.4916E-2

.2552E+0

1.4920E-2

.2563E+0

1.4921E-2

.2560E+0

1.4924€-2

.2560E+0

1.4919€-2

.2527E+0

1.4916E-2

.2497E+0

1.4921E-2

.2508E+0

1.4926E-2

.2522E+0

8.2607E+0
1.4789

8.2662E+0
1.4719

8.2619E+0
1.4472

8.2629E+0
1.4402

8.2609E+0
1.4251

8.2615E+0
1.4123

8.2617E+0
1.4088

8.2615E+0
1.4054

8.2615E+0
1.3828

8.2623E+0
1.3818

8.2619E+0
1.3795

8.2624E+0
1.3727

8.2617E+0
1.3645

8.2614E+0
1.3593

8.2617E+0
1.3579

8.2621E+0
1.3559

8.2614E+0
1.3496

8.2615E+0
1.3448

8.2613E+0
1.3415

8.2611E+0
1.3375

.2963E+0

.2964E+0

.2966E+0

.2965E+0

.2964E+0

.2964E+0

.2964E+0

.2963E+0

.2964E+0

.2965E+0

.2965E+0

.2965E+0

.2965E+0

.2965E+0

.2966E+0

.2965E+0

.2966E+0

.2966E+0

.2966E+0

.2966E+0

.0348E+0

.0443E+0

.0414E+0

.0413E+0

.0380E+0

.0375E+0

.0394E+0

.0376E+0

.0398E+0

.0416E+0

.0403E+0

.0388E+0

.0403E+0

.0388E+0

.0400E+0

.0402E+0

.0415E+0

.0386E+0

.0392E+0

.0395E+0
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3.8241E+3
.2535E+0

3.8274E+3
.2547E+0

3.8371E+3
.2544E+0

3.8322E+3
.2541E+0

3.8343E+3
.2531E+0

3.8395E+3
.2538E+0

3.8299E+3
.2527E+0

3.8370E+3
.2541E+0

3.8463E+3
.2531E+0

3.8381E+3
.2545E+0

3.8399E+3
.2528E+0

3.8495E+3
.2545E+0

3.8410E+3
.2531E+0

3.8494E+3
.2524E+0

3.8500E+3
.2518E+0

3.8647E+3
.2529E+0

3.8643E+3
.2509E+0

3.8725E+3
.2509E+0

3.8894E+3
.2491E+0

9.7472E-4

.0138E+0

9.7445E-4

.0138E+0

9.7495E-4

.0138E+0

9.7454E-4

.0139E+0

9.7488E-4

.0138E+0

9.7551E-4

.0139E+0

9.7593E-4

.0139E+0

9.7518E-4

.0139E+0

9.7527E-4

.0139E+0

9.7563E-4

.0139E+0

9.7567E-4

.0139E+0

9.7651E-4

.0139E+0

9.7702E-4

.0139E+0

9.7688E-4

.0140E+0

9.7771E-4

.0140E+0

9.7887E-4

.0141E+0

9.8074E-4

.0141E+0

9.8016E-4

.0142E+0

9.8301E-4

.0143E+0

1.3597E+1

.2622E+0

1.3596E+1

.2622E+0

1.3589E+1

.2623E+0

1.3595E+1

.2623E+0

1.3588E+1

.2624E+0

1.3583E+1

.2625E+0

1.3596E+1

.2624E+0

1.3590E+1

.2624E+0

1.3580E+1

.2626E+0

1.3589E+1

.2624E+0

1.3586E+1

.2626E+0

1.3584E+1

.2627E+0

1.3584E+1

.2627E+0

1.3579E+1

.2628E+0

1.3582E+1

.2630E+0

1.3573E+1

.2633E+0

1.3576E+1

.2632E+0

1.3573E+1

.2636E+0

1.3556E+1

.2641E+0

1.4924€-2

.2503E+0

1.4919€-2

.2484E+0

1.4918E-2

.2416E+0

1.4923€-2

.2488E+0

1.4923€-2

.2449E+0

1.4921E-2

.2392E+0

1.4922€-2

.2452E+0

1.4924€-2

.2433E+0

1.4929€-2

.2393E+0

1.4918E-2

.2402E+0

1.4927E-2

.2423E+0

1.4922€-2

.2344E+0

1.4924€-2

.2383E+0

1.4926E-2

.2358E+0

1.4933€-2

.2367E+0

1.4934€-2

.2280E+0

1.4921E-2

.2234E+0

1.4935E-2

.2237€E+0

1.4938E-2

.2097E+0

8.2613E+0
1.3362

8.2614E+0
1.3334

8.2612E+0
1.3294

8.2610E+0
1.3293

8.2609E+0
1.3288

8.2608E+0
1.3258

8.2617E+0
1.3251

8.2612E+0
1.3242

8.2611E+0
1.3229

8.2615E+0
1.3208

8.2609E+0
1.3193

8.2614E+0
1.3157

8.2620E+0
1.3122

8.2619E+0
1.3027

8.2625E+0
1.3024

8.2632E+0
1.2965

8.2627E+0
1.2885

8.2635E+0
1.2802

8.2643E+0
1.2754

.2967E+0

.2967E+0

.2967E+0

.2967E+0

.2967E+0

.2968E+0

.2967E+0

.2967E+0

.2967E+0

.2967E+0

.2967E+0

.2967E+0

.2967E+0

.2967E+0

.2966E+0

.2966E+0

.2966E+0

.2966E+0

.2965E+0

.0402E+0

.0381E+0

.0389E+0

.0389E+0

.0388E+0

.0386E+0

.0406E+0

.0396E+0

.0393E+0

.0382E+0

.0392E+0

.0395E+0

.0407E+0

.0392E+0

.0420E+0

.0409E+0

.0423E+0

.0409E+0

.0425E+0
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3.8811E+3

.2483E+0

3.8884E+3

.2449E+0

3.9083E+3

.2439E+0

3.8973E+3

.2433E+0

3.9061E+3

.2421E+0

3.9066E+3

.2407E+0

3.9053E+3

.2417€E+0

3.9089E+3

.2401E+0

3.9021E+3

.2417€E+0

3.9059E+3

.2415E+0

3.9012E+3

.2418E+0

3.9026E+3

.2414E+0

3.9047E+3

.2413E+0

3.9046E+3

.2411E+0

3.9063E+3

.2408E+0

3.9037E+3

.2413E+0

3.9048E+3

.2409E+0

3.9043E+3

.2412E+0

3.9033E+3
2413E+0

sum squares

9.8345E-4

.0143E+0

9.8608E-4

.0144E+0

9.8848E-4

.0145E+0

9.8848E-4

.0145E+0

9.9027E-4

.0146E+0

9.9010E-4

.0146E+0

9.8988E-4

.0146E+0

9.9155E-4

.0147€E+0

9.8980E-4

.0146E+0

9.9015E-4

.0146E+0

9.8975E-4

.0146E+0

9.9010E-4

.0146E+0

9.9013E-4

.0146E+0

9.9057E-4

.0146E+0

9.9084E-4

.0146E+0

9.9014E-4

.0146E+0

9.9053E-4

.0146E+0

9.9031E-4

.0146E+0

9.9022E-4

.0146E+0

1.7932e-4

1.3566E+1

.2641E+0

1.3557E+1

.2643E+0

1.3544E+1

.2650E+0

1.3547E+1

.2648E+0

1.3551E+1

.2650E+0

1.3544E+1

.2651E+0

1.3551E+1

.2650E+0

1.3547E+1

.2653E+0

1.3548E+1

.2650E+0

1.3548E+1

.2651E+0

1.3551E+1

.2650E+0

1.3551E+1

.2650E+0

1.3548E+1

.2651E+0

1.3547E+1

.2651E+0

1.3548E+1

.2652E+0

1.3549E+1

.2651E+0

1.3548E+1

.2651E+0

1.3549E+1

.2651E+0

1.3548E+1

.2651E+0

1.4936E-2

.2194E+0

1.4928E-2

.2066E+0

1.4940€-2

.1984E+0

1.4934€-2

.1984E+0

1.4935E-2

.1952E+0

1.4941E-2

.1963E+0

1.4935E-2

.1971E+0

1.4941E-2

.1935E+0

1.4940€-2

.1972E+0

1.4939€-2

.1957E+0

1.4937E-2

.1980E+0

1.4937E-2

.1967E+0

1.4939€-2

.1963E+0

1.4938E-2

.1950E+0

1.4939€-2

.1949E+0

1.4939€-2

.1971E+0

1.4939€-2

.1954E+0

1.4939€-2

.1964E+0

1.4939€-2

.1963E+0

8.2644E+0
1.2694

8.2645E+0
1.2571

8.2661E+0
1.2528

8.2653E+0
1.2457

8.2662E+0
1.2454

8.2659E+0
1.2451

8.2661E+0
1.2451

8.2667E+0
1.2430

8.2661E+0
1.2428

8.2663E+0
1.2427

8.2661E+0
1.2427

8.2661E+0
1.2426

8.2661E+0
1.2426

8.2662E+0
1.2425

8.2664E+0
1.2423

8.2662E+0
1.2423

8.2663E+0
1.2422

8.2663E+0
1.2422

8.2662E+0
1.2421

.2965E+0

.2966E+0

.2964E+0

.2965E+0

.2964E+0

.2965E+0

.2964E+0

.2964E+0

.2964E+0

.2964E+0

.2964E+0

.2964E+0

.2964E+0

.2964E+0

.2964E+0

.2964E+0

.2964E+0

.2964E+0

.2964E+0

.0433E+0

.0447€E+0

.0458E+0

.0441E+0

.0471E+0

.0469E+0

.0463E+0

.0474E+0

.0466E+0

.0466E+0

.0466E+0

.0466E+0

.0467E+0

.0468E+0

.0470E+0

.0468E+0

.0469E+0

.0469E+0

.0465E+0
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Minmax constraint was active.

OPAR (1e+8)

NEWTON (plot)

k1 k2 k3 k4 k5 k6 k7
k8 k9 k10 k11l R.M.S.[%]
Initial values:----------
3.9033E+3 9.9022E-4  1.3548E+1  1.4939E-2 8.2662E+0 8.2964E+0  8.0465E+0
8.2413E+0 8.0146E+0 8.2651E+0 8.1963E+0 1.2421
+0.0000E+0 +0.0000E+0 =+0.0000E+0 =+0.0000E+0 =+0.0000E+0 =+0.0000E+0 =+0.0000E+0
+0.0000E+0 +0.0000E+0 +0.0000E+0 =+0.0000E+0
3.9033E+3 9.9130E-4  1.3548E+1  1.4939E-2 8.2712E+0  8.2963E+0  8.0361E+0
8.2428E+0 8.0146E+0  8.2650E+0  8.2019E+0 1.2412
+3.4145E+0 +4.2980E-5 =+1.7804E-2 +6.4758E-5 =+3.7391E-1 =+8.1877E-3 +2.8812E-1
+4 .8418E-2 +8.0427E-4 +5.5243E-3 +1.8867E-1
3.9033E+3 9.9033E-4  1.3548E+1  1.4939E-2 8.2684E+0 8.2964E+0  8.0365E+0
8.2457E+0 8.0146E+0  8.2650E+0 8.1992E+0 1.2408
+1.6768E+0 +1.1218E-4 +1.0896E-2 +4.1417E-5 =+3.4214E-1 =+8.8846E-3 +3.3118E-1
+3.6743E-1 +5.7653E-3 +9.8577E-3 +3.4853E-1
3.9033E+3 9.9071E-4  1.3548E+1  1.4935E-2 8.2498E+0 8.2969E+0  8.0393E+0
8.2639E+0 8.0144E+0 8.2651E+0 8.2007E+0 1.2385
+3.4952E+0 +3.3925E-6 +9.5354E-3 +9.2221E-5 =+3.5179e-1 =+8.8772E-3 +2.8821E-1
+3.1784E-1 +2.8271E-3 =+4.0814E-3 +£9.7279E-2
3.9033E+3 9.9071E-4  1.3548E+1  1.4935E-2 8.2498E+0 8.2969E+0  8.0393E+0
8.2639E+0 8.0144E+0 8.2651E+0 8.2007E+0 1.2385
+2.2144E+0 =+2.6026E-5 +1.7397E-2 +8.1379E-5 +4.4235E-1 +1.0413E-2 =+1.2134E-1
+1.9155E-1 +1.3202E-3 +4.0704E-3 =+1.1149E-1
sum squares = 1.7829E-4
Covariance Matrix:
ki _ k2 _k3_ _k4_ _k5__ _k6__ _k7_ __k8__ __k9__
_kio_ __ki11_
ki 1.000 0.133 -0.432 -1.242 0.036 -0.031 -0.095 -0.044 -2.081
0.276  0.080
k2 0.133 1.000 -0.203 -0.142 0.017 -0.006 -0.358 0.093 0.524 -
0.261 0.486
k3 -0.432 -0.203 1.000 0.316 -0.068 0.065 0.221 0.076 0.409 -
0.024 -0.095
k4 -1.242 -0.142 0.316 -1.000 0.028 -0.021 -0.077 -0.026 -1.843
0.259 -0.024
k5 0.036 0.017 -0.068 0.028 -1.000 1.014 2.315 1.480 0.060 -
0.011 0.007
ké -0.031 -0.006 0.065 -0.021 1.014 -1.000 -2.729 -1.338 -0.041
0.006 -0.002
k7 -0.095 -0.358 0.221 -0.077 2.315 -2.729 1.000 -6.166 -0.409
0.123 -0.169
k8 -0.044 0.093 0.076 -0.026 1.480 -1.338 -6.166 -1.000 0.028 -
0.022 0.047
k9 -2.081 0.524 0.409 -1.843 0.060 -0.041 -0.409 0.028 -1.000 -
0.026 -0.227
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k10 0.276 -0.261 -0.024 0.259
1.000 -0.709

k11 0.080 0.486 -0.095 -0.024
0.709 1.000

PLOT (spec)

PLOT (resi)

MAKE ()

JONCORORR K RORCORK N ORK K
SR e e T A e T Tl (e e 1Y

-0.011

0

SO R P A A R T A R S P K P A RN K ORI RN RIORORK KR
PR e e T L e T ol A e A R ATk A A (e b Lol A e A (e 1

0.006 0.123

.007 -0.002 -0.169

* cmd file rebuild from internal data generated from

* file SimFit runs:

* on date 07-14-2006 (mm-dd-yyyy) at time 08:01:23

ONORORR K RORK N RN N O
RHTRBRTRTERS w

(1,a, e,

WRERRR™

define scale (3, 1.00000E+0)
define (2,c, p,3) scale (3, 1.00000E+0)
define (3,d,nmr,8) scale (3, 1.00000E+0)
define (4,e,nmr,4) scale (3, 1.00000E+0)
select (a,c,d,e)

read (s158kl_b_nmr_neu_2.txt)

choose (expl)

reaction ( A + B --> Q)
reaction ( A + B --> AB)
reaction ( AB --> A + B)
3.73150E+5)

reaction ( A + C --> AQC)
reaction ( AC --> A + Q)
3.73150E+5)
reaction (
reaction (
3.73150E+5)
reaction ( AB + B --> BCQ)
reaction ( AB + A --> AQC)
reaction (AC + B --> ABQ)
reaction (ABC --> AC + B)
3.73150E+5)

reaction (BC + A --> ABQ)
reaction (ABC --> BC + A)
3.73150E+5)

B + C --> BQC)
BC --> B + Q)

reaction ( ABC --> C2)
9.57050E-2)

reaction ( 2 C-->C2)
reaction ( Cc2 -->2 0

1.27210E+3)

reaction ( 2 AB --> ABQ)
reaction (compile)
reaction (show)

assign (obs, a = A + AB +
assign (obs, c =C + AC +
assign (obs, d=C + 2 C2
assign (obs, e = A + AB +
assign (spec, A = a)
assign (spec, B = #
assign (spec, C = #

a1,
2,
@3,

constant
constant
constant

w R A

constant
constant

w

(G,

constant
constant

w

@,

(8!
(9!
(10,
(11,

constant
constant
constant
constant

D

(12,
(13,

constant
constant

constant (14,

(15,
(16,

constant
constant

constant (17,

AC + ABC)

ORI P AR P O K PR AR R R S ORI RORR K ORONK RORORCNN
PR e T A e T Al A e Tl A A e A e e e A A kL 1 s

NCORORR K N RORK NN
WRRARER®

.15087€E-5, 0)
.00000E+6, 0)
.90335E+3,1, 1.00000E+0, 3.73150E+1,

4, 1.

00000E+6, 0)

-0.022

0.047

-0.026

-0.227

OO A O K T AORR N R RN N CORR NN
HHHRARBRTRTRRRRRRRRRR®

RO S K N RN N
PR ek T e T A e

.90335E+3,1, 1.00000E+0, 3.73150E+1,

(6, 1.

00000E+6, 0)

.90335E+3,1, 1.00000E+0, 3.73150E+1,

.15087€E-5, 0)
.15087€E-5, 0)

w

w

[

.00000E+6, 0)
.90335E+3,1, 1.00000E+0,

.00000E+6, 0)
.90335E+3,1, 1.00000E+0,

.90714E-4,2, 1.00000E+O0,

.00000E+6, 0)
.35481E+1,3, 1.00000E+0,

.15087€E-5, 0)

BC + ABC + 2 C2)
+ AC + BC + ABQC)

AC + ABC)

1.49000E-2)
0.00000E+0)

3.73150E+1,

3.73150E+1,

9.57050E-6,

1.27210€e-1,
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delta (d, C, 8.24976eE+0, 5.00000E+0, 7.00000E+0, 9.00000E+0)
delta (d, AC, 8.24976E+0, 5.00000E+0, 7.00000E+0, 9.00000E+0)
delta (d, BC, 8.03930E+0, 7.00000E+0, 7.00000E+0, 9.00000E+0)
delta (d,ABC, 8.26386E+0, 8.00000E+0, 7.00000E+0, 9.00000E+0)
delta (d, C2, 8.29691E+0, 6.00000E+0, 7.00000E+0, 9.00000E+0)
delta (e, A, 8.01443e+0, 9.00000E+0, 7.00000E+0, 9.00000E+0)
delta (e, AB, 8.26510E+0, 1.00000E+1, 7.00000E+0, 9.00000E+0)
delta (e, AC, 8.26510E+0, 1.00000E+1, 7.00000E+0, 9.00000E+0)
delta (e,ABC, 8.20066E+0, 1.10000E+1, 7.00000E+0, 9.00000E+0)

* The initial concentration of observable a in experiment 1

* of file s158kl_b_nmr_neu_2.txt was assumed to be 1.49346062475697E-2 mol/1 and
was forced

* to be between 1.46380952380952E-2 and .0161385 mol/1.

Cczero (4,a,1,1, 1.46381E-2, 1.61385E-2, 1.49346E-2)

time (h)
conc (mM)
win (0,70,1
nmrwin (0,7
dim (11)
integ (stiff, .0000001, 32, .05, 500, 1500)
plot

0,-1,16,2,0)
10,0,8.05,8

0’ ’
0, ,8.3,.1,0)

Excel macro for transfor mation of NM R-data into SimFit data files

Sub I ntegral eZeit()

Di m yh$(300)

Di m errdat (20)

roota$ = "N\ Users\Insa\ Nopub\ I nsaLapt op\ NVR- Ki neti k\ auswert\"

roote$ = "01ll.asi" *files created by WnNVR (Bruker) containing integrals

rootf$ = "001l.aqs" *files created by WnNVR (Bruker) containing tinme information
startzeit = 0.27 *tine delay in h before running the first experinent

yalt =0

| astexp = 210 */ast NMR-experinent nunber

errdat (1) = 0 *nunber of defective or m ssing NVR-experinment to be excepted
errdat(2) = 0 *0 = no excepted experi nent

If lastexp > 99 Then

last2 = | astexp
lastl = 99

El se

lastl = | astexp
End If

For ¢ =1 To 26
yh$(c) = Chr$(c + 64) & "1"

Next c

For d =1 To 8

For ¢ = 1 To 26

yh$(c + (d * 26)) = Chr$(d + 64) & Chr$(c + 64) & "1"
Next c

Next d

For a = 10 To last1l
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For
If a
Next

r oot
asi $

Next
1f |
For

For

If a

Next

r oot

eri =1 To 20
= errdat(eri) Then a = a + 1
eri

$ =roota$ & "0" & a & roote$
= "0" & a & roote$
Wor kbooks. OpenText Fil eNane: =root$, Origi n: =x| Wndows, _
Start Row. =7, DataType: =x| Fi xedWdth, Fieldlnfo:=Array(Array(0, 9), Array(41

, 1), Array(52, 9))
Range( " A3: A22") . Sel ect
Sel ecti on. Copy
W ndows (" Dumry_akt uel | _Nopub. xI s"). Activate
Range(yh$(a - 9)). Sel ect
Act i veSheet . Past e
W ndows(asi $) . Activate
Act i veWbr kbook. Cl ose

a
astexp > 99 Then
a = 100 To last2

eri =1 To 20
= errdat(eri) Then a = a + 1

eri

$ =roota$ & a & roote$

asi$ = a & roote$

Next
End
Rang

Wor kbooks. OpenText Fil eNane: =root$, Oigi n: =x| Wndows, _
Start Row. =7, DataType: =x| Fi xedWdth, Fieldlnfo:=Array(Array(0, 9), Array(41

, 1), Array(52, 9))

Range(" A3: A22") . Sel ect

Sel ecti on. Copy

W ndows (" Dumry_akt uel | _Nopub. xI s"). Activate

Range(yh$(a - 9)). Sel ect

Act i veSheet . Past e

W ndows(asi $) . Activate

Act i veWbr kbook. Cl ose

a

| f

e("AL: GS22") . Sel ect

Sel ecti on. Copy

Wor kbooks. Add

Range(" C3") . Sel ect

Sel ecti on. Past eSpeci al Paste: =xI All, Operation:=xl None, SkipBl anks: =Fal se _
, Transpose: =True

Acti veWdr kbook. SaveAs Fil eNanme: = _
"N: \ User s\ I nsa\ Nopub\ | nsaLapt op\ NMR- Ki net i k\ auswert\ Er gebni sse. xl s",

FileFormat:= _

xI Normal , Password: ="", WiteResPassword:="", ReadOnl yRecomended: =Fal se _
, CreateBackup: =Fal se

W ndows (" Dumry_akt uel | _Nopub. xI s"). Activate

Sel ection. C earContents

For a = 10 To | astexp
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For eri =1 To 20

If a = errdat(eri) Then a = a + 1
Next eri

If a > 99 Then

root$ =roota$ & a &rootf$

El se

root$ = roota$ & "0" & a & rootf$
End If

b$ = "A" & (a - 9)

Wor kbooks. OpenText

, 1), Array(22, 9))

Range("Al") . Sel ect

Sel ecti on. Copy
Act i veWbr kbook. C ose

Range( b$) . Sel ect

Act i veSheet . Past e

Next

Col u

a

ms("A: A") . Sel ect

Sel ecti on. Nunber Format = "0. 00"

x0 =

Range("Al")

For a = 1 To (lastexp - 9)

For eri =1 To 20

If a = (errdat(eri) - 9) Then a = a +

Next eri

b$ = "A" & a

X = Range(b$)

y = (x - x0) * 24 + startzeit

10 If y <yalt Theny = (y + 24)

If vy <yalt Then GoTo 10

yalt =y

Range( b$) . Sel ect

ActiveCel | . Fornul aR1Cl1 =y

Next a
Range( " Al: A201") . Sel ect
Appl i cati on. Cut CopyMode = Fal se
Sel ecti on. Copy
W ndows (" Er gebni sse. xI s"). Activate
Range(" A3") . Sel ect
Act i veSheet . Past e
W ndows (" Dumry_akt uel | _Nopub. xI s"). Activate
Appl i cati on. Cut CopyMode = Fal se
Sel ection. C earContents

End Sub

Fi | eName: =root $, Ori gi n: =x| W ndows, _
Start Row. =6, Dat aType: =x| Fi xedW dt h, Fi eldlnfo:=Array(Array(0, 9),

Array(14
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Concentration-time and chemical shift-time profilesfor the reaction of 1 with 2a

(c=15mM for both precursors, C,D,Cl,; continuous lines represent theoretical curves)
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T =343K
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Concentration-time and chemical shift-time profilesfor the reaction of 1 with 2b
(c=15mM for both precursors, C,D,Cl,; continuous lines represent theoretical curves)
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T=313K
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T=318K
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5/ ppm

5/ ppm

16 1

c/mM

323K

product

8.30 1

8.29

8.28

8.27 A

8.26 A

8.25 1

8.24

8.23 1

8.22 A

8.21 1

8.20

80

323K

0 (arom. H product)

8.14 4

8.12 1

8.10 1

8.08 A

8.06 -

8.04 1

8.02

8.00

10 20 30 40 50 60 70 80
t/'h

323K

0 (arom. H diene)

10 20 30 40 50 60 70 80
t/h

S21



T=330K

c/mM

product 330K

0400000 06°00H0L0

6.25 -

6.24

6.23 -

5/ ppm
[}
N
N

6.21

6.19

30

330K

d (double bond H product)

7.74

7.73 A

7.73 1

7.72 A

7.72 A

7.71 4

5/ ppm

7.71 4

7.70 4

7.70 A

7.69 A

20 25 30
t/h

330K

0 (arom. H diene)

7.69

t/h

S22



T=337K
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T=343K
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