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Figure S1. 'H NMR spectrum of compound (4) (400 MHz, CDCl;).
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Figure S2. BC NMR spectrum of compound (4) (100 MHz, CDCl5).
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Figure S3. 'H NMR spectrum of compound (5b') (400 MHz, CDCl;).
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Figure S4. BC NMR spectrum of compound (5b') (100 MHz, CDCls).
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Figure S5. 'H NMR spectrum of compound (5b) (400 MHz, CDCl5).
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Figure S6. BC NMR spectrum of compound (5b) (100 MHz, CDCl5).

-S4-



=N IN OO S0 M (100 NRNOONRRF S TORMBARNS T AN — =
SN SR OAE AN S —— SHRBERNOAN O RNBE DRI+ F A= NS — — N =D
qASSSSSSaqae e SS55 e R R U L U T R

Oi-Pr

1.396
g8
=138
\11373

—0.000;

MeO
, (0]
i-PrO
1a
2 N
[ [
| ]
|
| |
J{ J
JLLJMK JLJL"L. . I
9 8 7 6 5 4 3 2 i 0
8/ppm('H)
. 1
Figure S7. 'H NMR spectrum of compound (1a) (400 MHz, CDCl,).
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Figure S8. BC NMR spectrum of compound (1a) (100 MHz, CDCly).
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Figure S9. 'H NMR spectrum of compound (1b) (400 MHz, CDCly).
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Figure S10. BC NMR spectrum of compound (1b) (100 MHz, CDCls).
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Figure S11. 'H NMR spectrum of compound (1b) (400 MHz, toluene-dy).
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Figure S12. BC NMR spectrum of compound (1b) (100 MHz, toluene-dy).
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Figure S13. '"H NMR spectrum of compound (2a) (400 MHz, CDCls).
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Figure S14. BC NMR spectrum of compound (2a) (100 MHz, CDCly).
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Figure S15. 'H NMR spectrum of compound (2a) (400 MHz, toluene-dy).
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Figure S16. 'H NMR spectrum of compound (2b) (400 MHz, CDCl;).
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Figure S17. BC NMR spectrum of compound (2b) (100 MHz, CDCls).
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. '"HNMR spectrum of compound (2b) (400 MHz, toluene-dy).
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Figure S19. BC NMR spectrum of compound (2b) (100 MHz, toluene-dy).
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Theoretical calculations

All calculations were performed with Spartan *10 for Windows program package.' Equilibrium
and transition state structures involved in the enantiomerization process of la and 2a were
optimized using B3LYP DFT theory level* with the 6-31G(d) basis set. The nature of the obtained
stationary points (minimum or first order saddle point) was confirmed through analysis of
vibrational frequencies. Thermodynamic properties (enthalpies, Gibbs free energies, and entropies)
were computed for a standard pressure of 0.1 MPa (1 atm) and for the coalescence temperatures 7,
as determined in the VT-NMR experiment and a temperature of 20 °C (293 K). For the calculation

of the partition functions, the vibrational frequencies were scaled by a factor of 0.9806.

; ® =-4.96°
& AG = 69.69 kI/mol (323 K)

o) MeO

© (aS)-1a
¢ =106.70°

AG = 0.26 kJ/mol (323 K)
0.17 kJ/mol (293 K)

¢ =-76.69°
AG = 0.00 kJ/mol (323 K)
0.00 kJ/mol (293 K)

- ¢ =178.08°
€ AG = 71.59 kl/mol (323 K)
71.44 kJ/mol (293 K)
Figure S20. DFT-optimized structures for the ground states and transition states of the enantiomerization of
5,6-saturated lamellarin analogue (1a)

Table S1.  Calculated enthalpies (AH), entropy contributions (-TAS), and Gibbs free energies (AG) for ground state
and transition state structures of 5,6-saturated lamellarin analogue (1a)“

spocios y T.(323 K) 20 °C (293 K)
AH _TAS AG AH _TAS AG
(aR)-1a ~76.69 0.00 0.00 0.00 0.00 0.00 0.00
1a-TS1 496 69.83 ~0.14 69.69 69.83 045 69.38
(aS)-1a 106.70 0.24 0.02 0.26 0.24 ~0.07 0.17
1a-TS2 178.08 71.79 ~0.20 71.59 71.79 035 71.44

“ Values for enthalpies (AH), entropy contributions (-TAS), and Gibbs free energies (AG) were given in kJ/mol.
” Values for torsion angle C10b—C1-C11-C12 was given in degree (°).
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2a-TS1
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AG = 82.02 kJ/mol (368 K)
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//\

(aS)-2a
¢ =89.26°
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0.00 kJ/mol (293 K)

(aR)-2a

¢ =-89.26°

AG = 0.00 kJ/mol (368 K)
0.00 kJ/mol (293 K)

2a-TS2

¢ =192.06°

¢ AG = 90.06 kJ/mol (368 K)
89.79 kJ/mol (293 K)

Figure S21. DFT-optimized structures for the ground states and transition states of the enantiomerization of
5.,6-unsaturated lamellarin analogue (2a)

Table S2.  Calculated enthalpies (AH), entropy contributions (-TAS), and Gibbs free energies (AG) for ground state
and transition state structures of 5,6-unsaturated lamellarin analogue (2a)“

species s T. (368 K) 20 °C (293 K)

AH -TAS AG AH -TAS AG
(aR)-2a -89.26 0.00 0.00 0.00 0.00 0.00 0.00
2a-TS1 13.03 82.24 -0.22 82.02 82.32 -0.30 82.02
(aS)-2a 89.26 0.00 0.00 0.00 0.00 0.00 0.00
2a-TS2 192.06 90.44 —0.38 90.06 90.57 —0.78 89.79

“ Values for enthalpies (AH), entropy contributions (-TAS), and Gibbs free energies (AG) were given in kJ/mol.
” Values for torsion angle C10b—C1-C11-C12 was given in degree (°).
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Cartesian coordinates (in z—°\, 1A=100 pm) of the DFT-optimized geometry of (aR)-1a.
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Cartesian coordinates (in z—°\, 1A=100 pm) of the DFT-optimized geometry of 1a-TS1.
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Cartesian coordinates (in z—°\, 1A=100 pm) of the DFT-optimized geometry of (a$S)-1a.
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Cartesian coordinates (in z—°\, 1A=100 pm) of the DFT-optimized geometry of 1a-TS2.

-2.
.237944
-1.
-0.
-0.
-0.
-0.

0.
-1.
.692684
.339460
.995477
.487468
.334083
.069507
.873630
.224293
.556361
.233993
.217266
.887389
.603806
.029033
.081598
.023195
.105790
.117949
.024080
.613724
.781042
.901703
.273338
.380526
.571770
.349039
.182626
.734145
.426554
.573695
.447778
.151501
.118061
.940854
.703086
.274248
.228533
.377407
.718155
.919858
.578068
.754513
.143830
.088522
.856035
.200372
.169699
.141112
.629673
.195954
.110235
.598859
.162519
.231478
.332926
.796877
.824541
.224860
.360833
.585836
.843431
.510185
.193984
.999374
.082497
.703521
.954705

jasfies R @R e QN =l Nl i@ riia = N o QN sl o ol o N o :HoNoNoNoNoNo NoNoNoNok:}: HoNoNoNoNoNoi-:N:'}-:-NoNoNoNoNoNok::N:-NoNoNo N No Ne N No N N O B~

0.
-0.

1.
.064236
0.
.495295
-5.
-3.
-3.
.736497
-4.
.502946
.356731
.302505
.668803
.555972
.803342
.585638
.764936
.405743
.812372
.746137
.627619
.343729
.483002
.129705
.469664
.827953
.450052
.507345
.882911
.552245
.249151
.684389
.002267
.649778
.021713
.585109
.516024
.531684
.935722
.329441
.741240
.177617
.817932
.373756
.736482
.818305
.138342
.016425
-7.
.710888
.547924
.018844
.981523
.115973
.517210
.646172
.706905
.343057
.438636
.211345
.700123
.220012
.255504
.704559
.213510
.642090
.180187
.778951
.529102
.993498
.656184
.885257
.744233
.543727

-1

-2

-4

-2

| IS T A Y A O I | |
WNNRFORFRFNONN0WWOWOWOVWWOWOWOWNIIIO

693668
673614
202192
139472
319693
103980
353005

479517

275102

-2

-1

WHEFRFRWWNRAFRLNOO

316043

078037
924314
133126
733770
640757
269038
753732

-0.
-0.
-0.
-0.
-0.
-0.

0.

0.
-0.
-0.

0.
.033368
-0.
-0.
-1.
-0.
-0.
-0.
-1.
.084683
-0.
.523585
-0.

0.
-0.

0.

1.
-0.

1.
-0.
-1.
.288150
-1.
.205800
.466338
.064083
.149960
.385067
.896954
.716357
.447946
.041083
.135172
.756317
.430700
.333649
.010971
.399485
.431902
.753576
.525826
.238230
.731626
.893215
.728097
.398637
.898695
.994864
.712198
.740356
.530274
.602757
.411957
.370755
.655375
.124610
.931593
.931300
.956539
.225283
.920970
.577926
.054102
.483742
.506266
.549500

1

-1

-1

-1

| I I N N |
HFNHORORKENRRERONKRERENRF

750605
802162
436385
505235
407882
279260
113327
501932
748420
587771
683093

986368
607124
178969
971076
607206
880841
245343

447384

077496
673571
588322
860125
235998
212360
297498
593903
343021

690815

-S17-



Cartesian coordinates (in z—°\, 1A=100 pm) of the DFT-optimized geometry of (aR)-2a.
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Cartesian coordinates (in z—°\, 1A=100 pm) of the DFT-optimized geometry of 2a-TS1.
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Cartesian coordinates (in z—°\, 1A=100 pm) of the DFT-optimized geometry of (a$S)-2a.
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Cartesian coordinates (in z—°\, 1A=100 pm) of the DFT-optimized geometry of 2a-TS2.

.984708
.024095
.518432
.598184
.435038
.323494
.170723
.526741
.826506
.609377
.759605
.046667
.031342
.555873
.003167
.721329
.709057
.907967
.932916
.736583
.725190
.051516
.114855
.640818
.525315
-0.
.166533
.168986
.231384
.510193
.517796
.554649
.051396
.221789
.545141
.384592
.809565
.311029
.600658
.996902
.037374
.184219
.038629
.914190
.685641
.351867
.230593
.354406
.913856
.838591
.327637
.393384
.753834
.453672
.642760
.355285
.538605
.748853
.371202
.437476
.214310
.085443
.959670
.528211
.308641
.179330
.001938
.007748
.292122
.989581
.584698
.555339
.325206
.830315

jarjiariia sl @R i =l @R i = @Rl = N QNN o N NN HoR:l:::HoR::j::J::HoNoNoNoNoNoNoi::Nok::NoNoNoNok::}::NoNo NoNoNo o l-:N-:N:-No NoNo No No NoR-:N:- Ko NoNo Ne e No N o N Ko KO B~

0.
-0.

1.
.027214
0.
.454435
-5.
-3.
-3.
.677904
-4.
.451707
.294648
.226869
.385001
.454996
.954866
.839912
.558209
.377471
.935636
.526392
.634916
.373042
.481480
.168569
.498688
.845711
.536280
.504502
-2.
.479384
.157555
.910726
.547304
.571143
.045660
.619512
.948479
.694951
.958760
.191078
.858933
.494926
.898013
.715040
.296884
.256141
.631888
.348068
.015941
.218247
.594137
.408014
-7.
.595747
.544767
.028891
.815800
.592105
.308405
.513430
.806454
.871075
.431287
.325062
.051269
.449465
.617641
.007857
.605776
.094060
.646224
.168907

-1

-2

-4

-2

757892
619762
243320
149375
258940
056103
300455

424107

825008

164811

-2.
.149267
-0.
-0.
-0.
-0.
-0.

0.
-1.
.741527
.230525
.940714
.526812
.415901
.195828
.090735
.192615
.548977
.475000
.531820
.747956
.949372
.962914
.028927
.036747
.014856
.039481
.019868
.744334
.812999
.844722
.169831
.233574
.155574
.971971
.251384
.095304
.718901
.190908
.080628
.921936
.544995
.468328
.323002
.983266
.853188
.021148
.439960
.299449
.058593
.347727
.698797
.502448
.919079
.954803
.349302
.012502
.955742
.077414
.025897
.043439
.717109
.117659
.098116
.712384
.057802
.433910
.610887
.047538
.765357
.467743
.606806
.594704
.028391

-2

-1

WHEFRWWNDNDNEEFRNOO

|
COOO0OOCOUINUIOOHHONNNNE UIO

|
o

205242

979297
879846
065292
742091
745486
207751
755141

[eNeNoNoNoNoNoReN o]

1
== o

OCOOHOOOOOOKrO

787605

-S21-



References

1. Spartan 10 for Windows, version 1.1.0 (Wavefunction Inc., Irvine, CA).
2. A.D.Becke,J. Chem. Phys., 1993, 98, 5648.

3. A.P.Scott and L. Radom, J. Phys. Chem., 1996, 100, 16502.

-S22-



	supporting info(1_experiments)S1
	supporting info(2_NMR)S2
	supporting info(3_theoretical calculations)S12

