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Figure S1. Examination of allicin (4) extraction
conditions.
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[Sample preparation]

The fresh whole bulb of Allium sativum was chopped
and blended with solvents [distilled water (H,0),
methanol (MeOH), acetone, toluene, ethyl acetate (EA),
or diethyl ether (ether)] (3 mL / g) for 3 minutes in a
mixer. Extracts were analyzed directly by LCMS.

[Analysis conditions]

System: Shimadzu LabSolutions
Column: YMC-triart PFP, 4.6x250 mm i.d.
Mobile phase A: H,O, B: MeOH,

gradient: mobile phase A—B

0.0-30.0 min: linear gradient with 90—10—0-100,
30.0-40.0min: linear gradient with 0—100—0-100
Detection: UV (210 nm) and ESI MS

Flow rate: 0.8 mL/min
Column oven: 40 °C
Sample injection: 10 mL

A:m/z 137 [M + H]*
B: m/z 163 [M + HJ*
C:m/z 163 [M + HJ*

0]
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)
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S-allyl (E)-prop-1-ene-
1-sulfinothioate

Figure S2. Structure of thiosulfinates derived from

garlic.
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2Calculated from the fresh weight of garlic whole bulb. ®No reaction product of 4. sativum-derived component and diene was isolated.
“Isolation yield from the fresh weight of garlic whole bulb.

Figure S3. Examination of the reaction between allicin (4)-containing fraction and dienes (6)
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Figure S4. Overview of synthesis of 5.
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Figure S5. HPLC analysis chart of anti-5

[Analysis conditions]

Column: CHIRAL PAC AD-H, 4.6x250 mm i.d.
Mobile phase: n-Hexane : 2-Propanol = 60 : 40
Detection: UV (315 nm)

Flow rate: 1 mL/min

Sample preparation: anti-5 1.6 mg/ 0.5 mL [#-Hexane :

2-Propanol = 60 : 40]
Sample injection: 10 pL
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[Analysis conditions]

Column: CHIRAL PAC AD-H, 4.6x250 mm i.d.
Mobile phase: n-Hexane : 2-Propanol = 50 : 50
Detection: UV (315 nm)

Flow rate: 1 mL/min

Sample preparation: syn-5 1.9 mg/ 0.5 mL [n-Hexane :
2-Propanol = 50 : 50]

Sample injection: 10 pL
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Figure S7. Presumed regioisomers of thiopyranone
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Relative free energies in ki/mol

HcO =
Product1-1V
-36.6

TMSO,

e N
O
H,CO
Preduct1-l
-74.1

H,CO /
Product1-Il s N\
HsCO
Product1-
Structure AE (kJ/mol) Structure AE (kJ/mol)
Productl1-I
TS1-1 353 (Precursor of 5) -123.7
TS1-11 40.9 Product1-II -115.0
TS1-1I1 60.9 Product1-I1I -133.8
TSI1-IV 66.5 Productl-IV -103.1

Figure S8. DFT computed Gibbs free energies and transition state structures for thio-Diels—Alder reactions of
thioacrolein (3) and Danishefsky’s diene (6f).
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Thioacrolein (3)

HF = -514.8848786 hartrees

Imaginary Frequencies: none found

Zero-point correction = 0.059696 (Hartree/Particle)

Temperature: 298.150 Kelvin. Pressure: 1.00000 Atm.

Sum of electronic and zero-point Energies = -514.825183 hartrees

Coordinates:

Center Atomic  Atomic Coordinates (Angstroms)

Number Number  Type X Y Z
1 16 0  -1.656594 -0.072050 0.000001
2 6 0  -0.091167 0.434537 -0.000004
3 1 0 0.122520 1.506639 0.000002
4 6 0 1.070620 -0.423759 -0.000002
5 1 0 0.901493 -1.497391 -0.000000
6 6 0 2.319250 0.081266 0.000000
7 1 0 3.192932 -0.562084 0.000008
8 1 0 2.496337 1.153378 0.000005

S8



Danishefsky’s diene (6f)

HF =-754.4783627 hartrees

Imaginary Frequencies: none found

Zero-point correction = 0.224657 (Hartree/Particle)

Temperature: 298.150 Kelvin. Pressure: 1.00000 Atm.

Sum of electronic and zero-point Energies = -754.253706 hartrees

Coordinates:

Center Atomic  Atomic Coordinates (Angstroms)

Number Number  Type X Y Z
1 6 0  -0.240878 -1.908538 0.279825
2 1 0 0.746187 -2.343962 0.187264
3 1 0  -1.057385 -2.574843 0.527356
4 6 0  -2.913480 -0.596280 -0.313309
5 6 0  -0.473981 -0.595474 0.094874
6 6 0  -1.804627 0.031487 0.116658
7 1 0 -1.838060 1.058242 0.465635
8 8 0 0.503773 0.339639 -0.135439
9 14 0 2.198266 0.245035 -0.027385
10 6 0 2.709812 -0.347698 1.685069
11 1 0 2.335425 0.329928 2.459705
12 1 0 2.334760 -1.350814 1.906812
13 1 0 3.802678 -0.372326 1.763399
14 6 0 2.744201 2.019590 -0.310154
15 1 0 2418310 2.383226 -1.290152
16 1 0 2331163 2.687674 0.452587
17 1 0 3.836177 2.099319 -0.269872
18 6 0 2.883222 -0.870965 -1.381742
19 1 0 3.978752 -0.835162 -1.377515
20 1 0 2.585031 -1.916619 -1.261258
21 1 0 2.544067 -0.537266 -2.368251
22 8 0  -4.184550 -0.133278 -0.313008
23 1 0 -2.877130 -1.597696 -0.732128
24 6 0  -4.408606 1.167509 0.230465
25 1 0  -5.483172 1.341139 0.17299%4
26 1 0  -4.079545 1.217599 1.274688
27 1 0  -3.880746 1.932394 -0.350419
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TS1-1

HF =-1269.351052 hartrees

Imaginary Frequencies: 1 (-289.7197 1/cm)

Zero-point correction = 0.285591 (Hartree/Particle)

Temperature: 298.150 Kelvin. Pressure: 1.00000 Atm.

Sum of electronic and zero-point Energies = -1269.065461 hartrees

Coordinates:
Center Atomic  Atomic Coordinates (Angstroms)
Number Number  Type X Y Z

1.242446 1.872656 -0.548630
0.011130 1.289170 -0.515198
-0.804430 1.877146 -0.109750
-0.229230 -0.069417 -0.892654
0.743867 -0.925548 -1.383746
0.433564 -1.909157 -1.711808
1.631459 -0.520723 -1.850097
2.451729 -0.289484 1.340593
1.870729 -1.613198 0.445591
-1.444830 -0.613906 -0.666172
-2.865446 -0.133205 0.161573
-3.672707 1.303804 -0.746134
-3.082120 2.223920 -0.704883
-3.837917 1.055827 -1.799829
-4.649779 1.518768 -0.298375
-3.937020 -1.668417 0.057794
-3.457409 -2.520434 0.550012
-4.901720 -1.496791 0.547748
-4.133994 -1.944453 -0.983061
-2.459197 0.294240 1.946543
-1.958215 -0.542421 2.444170
-1.814305 1.172992 2.036738
-3.385180 0.502720 2.494729
1.403047 3.129828 -0.124970
2.119096 1.383728 -0.960760
2.746780 3.639010 -0.164097
3.129502 3.641704 -1.189327
2.696341 4.659870 0.212220
3.398676 3.037086 0.476140
2.797383 -2.487192 -0.288614
3.722777 -2.022725 -0.624142
2.580659 -3.793003 -0.501004
1.669931 -4.281798 -0.163800
3.312955 -4.414510 -1.006450
0.964579 -2.104136 0.799058
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Productl-I

HF =-1269.4023132 hartrees

Imaginary Frequencies: none found

Zero-point correction = 0.289751 (Hartree/Particle)

Temperature: 298.150 Kelvin. Pressure: 1.00000 Atm.

Sum of electronic and zero-point Energies = -1269.112562 hartrees

Coordinates:
Center Atomic  Atomic Coordinates (Angstroms)
Number Number  Type X Y Z

-1.297433 -1.493902 -0.409422
0.061463 -0.916863 -0.139139
0.843573 -1.662850 -0.035592
0.361321 0.383786 0.007794
-0.627797 1.521133 -0.038149
-0.349462 2.230641 0.750893
-0.510157 2.056253 -0.990428
-2.523844 -0.244250 -1.031000
-2.091060 1.113938 0.157870
1.621495 0.855845 0.222196
3.160643 0.140813 0.045284
3.335247 -0.571850 -1.687446
2.612193 -1.368522 -1.884570
3.194820 0.205882 -2.445412
4.339244 -0.990348 -1.820775
4328181 1.587262 0.304245
4.194069 2.031854 1.295754
5.370751 1.260712 0.222213
4.161725 2.369900 -0.442906
3.434146 -1.168489 1.370575
3.249436 -0.757603 2.368754
2.791031 -2.044453 1.243980
4.474031 -1.513930 1.340859
-1.728935 -2.157521 0.766003
-1.237132 -2.216103 -1.237103
-2.756395 -3.117532 0.550853
-2.437394 -3.891083 -0.162551
-2.960692 -3.584060 1.516563
-3.674618 -2.648559 0.175715
-3.032732  2.264367 -0.052704
-2.947052  2.778484 -1.010148
-3.927553 2.678880 0.844752
-4.038818 2.188783 1.808894
-4.579918 3.523950 0.646761
-2.227915 0.696684 1.160163
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TS1-11

HF =-1269.3500071 hartrees

Imaginary Frequencies: 1 (-298.2156 1/cm)

Zero-point correction = 0.286709 (Hartree/Particle)

Temperature: 298.150 Kelvin. Pressure: 1.00000 Atm.

Sum of electronic and zero-point Energies = -1269.063298 hartrees

Coordinates:

Center Atomic  Atomic Coordinates (Angstroms)

Number Number  Type X Y Z
1 6 0 1.697333  1.722984 -0.620217
2 6 0 0.447248 1.200021 -0.452806
3 1 0  -0.238802 1.680524 0.232093
4 6 0 0.007272 -0.005494 -1.092313
5 6 0 0.811106 -0.812526 -1.886567
6 1 0 0.332311 -1.637077 -2.401812
7 1 0 1.690372 -0.396738 -2.357821
8 16 0 3.169183 -0.905758 0.327000
9 6 0 2.066260 -1.945952 -0.446123
10 1 0 2415404 -2.431247 -1.356467
11 6 0 1.007647 -2.707167 0.246326
12 1 0 0.424098 -3.366455 -0.395051
13 6 0 0.736228 -2.666811 1.557392
14 1 0  -0.050138 -3.280278 1.985626
15 1 0 1.306155 -2.032405 2.229178
16 8 0 -1.227748 -0.473339 -0.830197
17 14 0  -2.580649 0.044838 0.084638
18 6 0  -3.209933 1.671879 -0.618748
19 1 0  -2.483010 2.483744 -0.519312
20 1 0  -3.456410 1.568675 -1.680551
21 1 0 -4.121732 1.976566 -0.092621
22 6 0  -3.814024 -1.338338 -0.195451
23 1 0  -3.431639 -2.291919 0.182109
24 1 0  -4.755007 -1.124495 0.323107
25 1 0 -4.037133 -1.459745 -1.260178
26 6 0  -2.136109 0.188247 1.906676
27 1 0  -1.472247 1.029794 2.125412
28 1 0  -3.051257 0.328659 2.493540
29 1 0  -1.647230 -0.725369 2.259224
30 8 0 2.194466 2.809268 -0.026277
31 1 0 2.409546 1.318902 -1.328153
32 6 0 1.413051 3.463431 0.983024
33 1 0 1.178631 2.769979 1.796448
34 1 0 2.031757 4.278499 1.355510
35 1 0 0.488266 3.865709 0.557416
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Product1-11I

o

C

HF =-1269. 3973179 hartrees

Imaginary Frequencies: none found

Zero-point correction = 0.290231 (Hartree/Particle)

Temperature: 298.150 Kelvin. Pressure: 1.00000 Atm.

Sum of electronic and zero-point Energies = -1269.107087 hartrees

Coordinates:

Center Atomic  Atomic Coordinates (Angstroms)

Number Number  Type X Y Z
6 1.421980 1.519976 -0.682599
6 0.108795 0.885875 -0.320669
1 -0.617499 1.608905 0.040531
6 -0.252879 -0.399327 -0.474430
6 0.657075 -1.501449 -0.959082
1 0.285781 -2.444490 -0.543775
1 0.580046 -1.583102 -2.050346
16 2.761843 0.314871 -1.171406

2.130061 -1.326771 -0.562964
2.732447 -2.036188 -1.138231
2.377925 -1.554901 0.901929
1.754269 -0.986558 1.588831
3.282182 -2.410034 1.382527
3.419261 -2.551432 2.450377
3.920699 -2.996819 0.726022
-1.504358 -0.873363 -0.222172
0 -2.987707 -0.095718 0.110388
-3.396005 1.123692 -1.263501
-2.677943  1.946379 -1.324558
-3.417258 0.621673 -2.236483
-4.387311 1.558249 -1.091609
-4.210563 -1.518770 0.132083
-3.948960 -2.254573 0.899370
-5.221133 -1.154808 0.347836
-4.238287 -2.032518 -0.834227
-2.917403 0.741469 1.795279
-2.202355 1.568760 1.829720
-3.903736 1.144871 2.051737
-2.639610 0.023910 2.574603
1.854805 2.472704 0.273731
1.301662 2.125208 -1.587309
2.076985 1.990241 1.593089
2.878609 1.241942 1.615662
2.377846 2.854564 2.188642
1.169386 1.553406 2.027818
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mth»—ao\ooo\]c\u]_[;wl\)._o\ooo\]o\m_hww,_.o\ooo\lcxm-hww»-a
EOO'—"—‘O\'—‘O\F—‘O\
OOOOOOOOOOOOOOOO

— = = O\ = 00 = = = QN = = = O = = = ON
S OO OO OO OO OO oo oo o000

S13



TS1-111

i

HF =-1269.3412107 hartrees

Imaginary Frequencies: 1 (-303.7707 1/cm)

Zero-point correction = (0.285518 (Hartree/Particle)

Temperature: 298.150 Kelvin. Pressure: 1.00000 Atm.

Sum of electronic and zero-point Energies = -1269.055693 hartrees

Coordinates:
Center Atomic  Atomic Coordinates (Angstroms)
Number Number  Type X Y V4

0 1.699291 1.126559 -0.470309
0 0.316891 1.268416 -0.448742
0 -0.102420 2.031362 0.199463
0 -0.546143 0.387537 -1.103506
0  -0.066590 -0.757954 -1.794502
0 -0.819625 -1.371550 -2.281022
0 0.843656 -0.653353 -2.374740
0 -1.890181 0.544845 -0.967129

RO = = AN = NN

—_

— et N = QN = O\ = = = O\ = 00 = = = N = = = QN = = = N B

0  -2.955421 0.187654 0.318421
0  -4.459015 1.250031 -0.046829
0  -4.209964 2315810 -0.021754
0 -4.873687 1.022177 -1.034237
0  -5.245330 1.070953 0.694833
0  -3.385992 -1.641244 0.259225
0  -2.495807 -2.260101 0.409414
0  -4.108413 -1.890824 1.044915
0  -3.831593 -1.912200 -0.703717
0  -2.171155 0.636657 1.967900
0 -1.235216 0.093580 2.132540
0 -1.962341 1.708610 2.043672
0  -2.855276 0.372207 2.782477
0 2.448476 1.943607 0.290770
0 2.217189 0.602334 -1.266038
0 3.748635 2.278710 -0.225020
0 4.265310 1.387300 -0.586278
0 3.653778 3.014039 -1.031465
0 4306765 2.713320 0.604188
0 1.894280 -1.144594 0.539946
0 1.632383 -0.701431 1.498229
0 3.306183 -1.355649 0.285247
0 3.554384 -1.857262 -0.650652
0 4.303403 -0.991908 1.116824
0 4.102127 -0.508415 2.069254
0 5.343153 -1.180671 0.870227
0 0.680733 -2.054376 -0.245483

[USIRUS ISR USREUS UL I (ST O I (S T (O I (O T (O I NG T (O I O B O R e e e e e
AEOR A S CR AR RO~ S0P ANNRLWNO = ORXINN B W —
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Product1-1I1

HF = - 1269.3962618 hartrees

Imaginary Frequencies: none found

Zero-point correction = 0.289612 (Hartree/Particle)

Temperature: 298.150 Kelvin. Pressure: 1.00000 Atm.

Sum of electronic and zero-point Energies = -1269.106650 hartrees

Coordinates:
Center Atomic  Atomic Coordinates (Angstroms)
Number Number  Type X Y Z

1.539171 0.697075 -0.472993
0.051879 0.440811 -0.476011
-0.542696 1.331944 -0.650246
-0.564084 -0.733025 -0.278394
0.122711 -2.056668 -0.059638
-0.031276 -2.385075 0.974845
-0.339795 -2.806627 -0.708312
-1.919254 -0.901821 -0.242190
-3.176389 0.185595 0.143441
-4.662213 -0.940889 0.359093
-4.868305 -1.503990 -0.557019
-4.500918 -1.659626 1.168939
-5.557226 -0.357151 0.601006
-2.758646 1.089433 1.739479
-1.830365 1.662050 1.656388
-3.562243 1.787980 1.998323
-2.647462 0.385362 2.570765
-3.467859 1.384606 -1.279337
-2.639894 2.085945 -1.420322
-3.616390 0.845265 -2.220854
-4.371811 1.974649 -1.088564
1.733100 1.947306 0.206248
1.904664 0.792077 -1.507997
2.651939 2.834091 -0.417554
3.671191 2.429957 -0.440828
2.345218 3.077633 -1.444862
2.653015 3.752387 0.175112
2.359054 -0.400748 0.236947
2.090876 -0.397503 1.298154
3.843970 -0.238114 0.080061
4.211718 -0.187579 -0.944925
4.704932 -0.170934 1.096550
4.372980 -0.222825 2.130396
5.771883 -0.058963 0.929354
0 1.907525 -2.058871 -0.463076
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HF =-1269.339 8135 hartrees

Imaginary Frequencies: 1 (-263.0759 1/cm)

Zero-point correction = 0.286249 (Hartree/Particle)

Temperature: 298.150 Kelvin. Pressure: 1.00000 Atm.

Sum of electronic and zero-point Energies = -1269.053565 hartrees

Coordinates:
Center Atomic  Atomic Coordinates (Angstroms)
Number Number  Type X Y Z
1 6 0 1.712999 1.059785 -1.089971
2 6 0 0.378071 0.810326 -0.806305
3 1 0  -0.169407 1.515847 -0.194837
4 6 0  -0.237837 -0.404731 -1.145959
5 6 0 0.488110 -1.450800 -1.780772
6 1 0  -0.088605 -2.341219 -2.014989
7 1 0 1.176462 -1.165599 -2.568065
8 8 0 -1.491342 -0.713898 -0.746719
9 14 0  -2.678919 0.068939 0.204934
10 6 0  -3.125633 1.727770 -0.565368
11 1 0 -2.317002 2.462708 -0.512160
12 1 0  -3.401910 1.607107 -1.618126
13 1 0  -3.990660 2.151110 -0.041932
14 6 0  -4.129241 -1.115171 0.111542
15 1 0  -3.858435 -2.102278 0.499445
16 1 0  -4.969834 -0.739836 0.705479
17 1 0  -4.475559 -1.238569 -0.919547
18 6 0  -2.062381 0.251416 1.971154
19 1 0  -1.098142 0.764435 2.033296
20 1 0  -2.786594 0.821325 2.564148
21 1 0  -1.943736 -0.730478 2.440693
22 8 0 2.390160 2.172259 -0.758504
23 1 0 2.253639 0.502402 -1.841437
24 6 0 1.794591 3.089138 0.167767
25 1 0 1.532167 2.583259 1.100963
26 1 0 2.550117 3.850447 0.359471
27 1 0 0.904732 3.558728 -0.265157
28 16 0 1.889735 -2.200484 -0.343699
29 6 0 2.742511 -0.849872 (.248822
30 1 0 3.647967 -0.561756 -0.278518
31 6 0 2.591306 -0.317037 1.593204
32 1 0 3.309620 0.468668 1.834789
33 6 0 1.702895 -0.667697 2.544939
34 1 0 1.699007 -0.175528 3.511953
35 1 0 0.972387 -1.453825 2.382100
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Productl-IV

HF =-1269.3827537 hartrees

Imaginary Frequencies: none found

Zero-point correction = 0.289907 (Hartree/Particle)

Temperature: 298.150 Kelvin. Pressure: 1.00000 Atm.

Sum of electronic and zero-point Energies = -1269.092847 hartrees

Coordinates:

Center Atomic  Atomic Coordinates (Angstroms)

Number Number  Type X Y Z
1 6 0 1.833674 0.614282 -0.976919
2 6 0 0.350270 0.563856 -0.714342
3 1 0  -0.173948 1.467065 -0.433659
4 6 0 -0.286909 -0.614667 -0.805243
5 6 0 0.469499 -1.847004 -1.215171
6 1 0  -0.135765 -2.737558 -1.041367
7 1 0 0.732779 -1.809359 -2.276948
8 8 0  -1.608238 -0.846446 -0.577874
9 14 0  -2.799846 0.117334 0.175197
10 6 0  -3.145858 1.658250 -0.850805
11 1 0 -2.315158 2.370189 -0.850119
12 1 0  -3.361552 1.394026 -1.891485
13 1 0  -4.025169 2.176740 -0.451434
14 6 0  -4.302649 -1.005591 0.195255
15 1 0 -4.101183 -1.927537 0.749994
16 1 0  -5.151120 -0.504200 0.673848
17 1 0  -4.605981 -1.280221 -0.820239
18 6 0  -2.236454 0.546637 1.918078
19 1 0  -1.260435 1.040861 1.924579
20 1 0  -2.957211 1.217909 2.398182
21 1 0  -2.157784 -0.355820 2.533144
22 8 0 2430651 1.910435 -0.941998
23 1 0 2.041224 0.257993 -1.995652
24 6 0 1.860012 2.915794 -0.113110
25 1 0 1.630332 2.556007 0.895829
26 1 0 2.610613 3.706750 -0.040439
27 1 0 0.950241 3.345581 -0.552782
28 16 0 2.027567 -2.093682 -0.233143
29 6 0 2.637066 -0.355489 -0.032070
30 1 0 3.660713 -0.356931 -0.421828
31 6 0 2.690251 0.116946 1.401166
32 1 0 3.308928 1.004046 1.533398
33 6 0 2.095433 -0.416176 2.468850
34 1 0 2212045 0.031516 3.451288
35 1 0 1.489872 -1.313753 2.398058
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Relative free energies in ki/mol

Product2-1V

OMe

oTMS //

TMSO OMe +122.9 TS2-VII
+121.3 TS2-VII
+114.1 TS2-1V

TMS
+112.8 TS2-11
Product2-lll
TMSO

P
i)

OMe
Product1-1

-110.7 Product2-VI
-115.1 Product2-1ll
-116.4 Product2-VIIl
-126.6 Product2-1V

+117.7 TS2-VI
+114.3 T52-V
+112.6 TS2-II
+107.1 TS2-|

\%\ MeG  Me
Product2-11

0.0 o

N

TMSO

Product?-|
(Precursor of syn-5)

(Precursor of anti-5)

-98.3 Product2-VI
-109.7 Product2-|
-117.3 Product2-V
-122.0 Product2-1l

Product2-1 Product2-11
(Precursor of syn-5) (Precursor of anti-5)
TMSO TMSO
H H
7\ ~ oTMS 7\ oTMS
S H S s S H
MeO MeO MeO MeO
Product2-V Product2-VI Product2-VII Product2-VIII
Structure AE (kJ/mol) Structure AE (kJ/mol)
Product2-1
TS2-1 107.1 (Precursor of syn-5) -109.7
Product2-11
TS2-I 1126 (Precursor of anti-5) -1220
TS2-111 112.8 Product2-111 -115.1
TS2-1V 114.1 Product2-1V -126.6
TS2-V 114.3 Product2-V -117.3
TS2-VI 117.7 Product2-VI -98.3
TS2-VII 121.3 Product2-VII -110.7
TS2-VIII 122.9 Product2-VIII -116.4

Figure S9. DFT computed Gibbs free energies and producted structures for Diels—Alder reactions of pruductl-I and

Danishefsky’s diene (6f).
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TS2-1

HF = -2023.8416529 hartrees

Imaginary Frequencies: 1 (-492.4656 1/cm)

Zero-point correction = 0.516172 (Hartree/Particle)

Temperature: 298.150 Kelvin. Pressure: 1.00000 Atm.

Sum of electronic and zero-point Energies = -2023.325481 hartrees

(O8]
()

Coordinates:
Center Atomic  Atomic Coordinates (Angstroms)
Number Number  Type X Y Z
1 6 0 1.333673 2.095823 1.592862
2 6 0 2205306 1.340571 0.632570
3 1 0 2911155 1.963619 0.091216
4 6 0 2.169416 0.018536 0.395657
5 6 0 1.199088 -0.963548 1.002558
6 1 0 0912519 -1.663117 0.210376
7 1 0 1.723805 -1.555683 1.766089
8 16 0 0.462164 1.003526 2.808063
9 6 0  -0.061300 -0.346280 1.600972
10 8 0 3.024772 -0.621322 -0.455117
11 14 0 4477221 -0.138509 -1.203063
12 6 0 5.692153 0.488876 0.090608
13 1 0 5.326252 1.379348 0.609584
14 1 0 5.892431 -0.280872 0.843338
15 1 0 6.645423 0.746172 -0.384924
16 6 0 5.095701 -1.727133 -1.989605
17 1 0 4371344 -2.119820 -2.710625
18 1 0 6.037354 -1.553407 -2.521993
19 1 0 5.274704 -2.499855 -1.234977
20 6 0 4.137218 1.156864 -2.527272
21 1 0 3.388866 0.796089 -3.240860
22 1 0 3.776842 2.103495 -2.113910
23 1 0 5.055970 1.367119 -3.086965
24 8 0 0.449044 2912333 0.832223
25 1 0 1.958922 2.743568 2.225799
26 6 0  -0.115161 3.992495 1.564438
27 1 0 0.666667 4.652214 1.968582
28 1 0  -0.735479 4.559414 0.867334
29 1 0  -0.738327 3.636157 2.394256
6 0

-0.969917 -1.320267 2.285433
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-0.513176
-2.244175
-2.450970
-2.684246
-0.609984
-1.649139
-2.303833
-3.341133
-3.775442
-3.844429
-2.064102
-0.615656
-3.810875
-3.471236
-4.002363
-3.842065
-3.439939
-5.066540
-4.542066
-5.598886
-4.250597
-4.444618
-1.652421
-1.278504
-1.005839
-1.528619
-0.080157
0.718676
0.329063
-0.847763
-4.581068
-1.894210

-2.208031
-0.923083
0.144255
-1.459159
0.194765
-2.771511
-1.752851
-1.020886
-1.329027
-2.378587
-3.284606
-3.396404
0.141634
0.998989
-0.029109
0.533752
-0.964815
-0.281094
2.532407
2.268000
3.125708
3.169530
1.471999
1.943359
0.617529
2.193099
-4.526570
-4.925250
-4.228756
-5.294634
-0.720907
-1.435493

2.714645
2.713813
2.729779
3.551011
0.822617
0.203344
-0.456685
0.152259
1.450034
1.712091
1.061208
-0.416971
-0.391771
-1.820249
-3.306939
-4.233630
-3.386183
-3.249329
-1.653172
-1.544679
-0.780388
-2.539136
-1.943921
-1.028621
-2.165500
-2.761159
0.276581
-0.348736
1.248175
0.423559
1.851083
-1.409897
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Product2-1

HF =-2023.9301441 hartrees

Imaginary Frequencies: none found

Zero-point correction = 0.522076 (Hartree/Particle)

Temperature: 298.150 Kelvin. Pressure: 1.00000 Atm.

Sum of electronic and zero-point Energies = -2023.408068 hartrees

Coordinates:
Center Atomic  Atomic Coordinates (Angstroms)
Number Number  Type X Y V4

-1.752833 -2.475977 0.138299
-2.584780 -1.316299 -0.321460
-3.320607 -1.568261 -1.079160
-2.468215 -0.048509 0.104752
-1.438142  0.462780 1.079397
-1.092206 1.430797 0.708319
-1.929749  0.655092 2.043658
-0.840169 -2.147157 1.718020
-0.224694 -0.447654 1.279410
-3.279311 0.968466 -0.308093
-4.787469 0.980474 -1.101420
-6.009819 -0.103319 -0.166617
-5.693577 -1.149780 -0.131327
-6.133161 0.246220 0.863809
-6.991914 -0.066221 -0.651486
-5.290257 2.787571 -1.024909
-4.555310 3.424190 -1.528231
-6.257691 2.940722 -1.515782
-5.381383 3.130173 0.010862
-4.598336  0.430580 -2.892790
-3.827599 1.018944 -3.401827
-4.331288 -0.626103 -2.988154
-5.541797 0.583654 -3.429600
-0.899926 -2.856269 -0.929694
-2.406185 -3.321196 0.401581
-0.402941 -4.185238 -0.833196
-1.222978 -4.917407 -0.803256
0.202092 -4.362959 -1.724568
0.221680 -4.319661 0.058779
0.773369 0.052718 2.353610
0.207606 0.247359 3.273868
1.883425 -0.973703 2.680891
1.456988 -1.888553 3.099669
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2.521733
0.293488
1.539198
2.538143
3.090472
2.742774
3.673330
2.074117
0.729214
4.014846
4.524082
5.499320
5.923298
4.884371
6.330664
5.643560
6.486105
5.097480
6.052441
3.036693
2.499019
2.329042
3.362706
0.139625
-0.365049
-0.601144
0.901400
2.226270
2.819982

-0.543279
-0.562378
1.352563
1.104196
-0.098576
-1.315818
-1.806096
1.669124
2.459105
-0.377516
0.509888
2.030974
2.529240
2.763407
1.751137
-0.697520
-1.002895
-1.599403
-0.240764
0.973573
0.078553
1.609970
1.516558
3.174082
4.040989
2.576848
3.522541
-2.036499
1.976540

3.462030
0.322778
1.964249
0.860131
0.636917
1.454606
1.765343
2.878100
1.554128
-0.329028
-1.689869
-1.156577
-2.036067
-0.625309
-0.500741
-2.592406
-1.963318
-2.887336
-3.500462
-2.745375
-3.075655
-2.206288
-3.639721
2.629223
2.196680
3.177415
3.341695
0.806116
0.279872
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TS2-11

HF =-2023.8380702 hartrees

Imaginary Frequencies: 1 (-490.0376 1/cm)

Zero-point correction = 0.515326 (Hartree/Particle)

Temperature: 298.150 Kelvin. Pressure: 1.00000 Atm.

Sum of electronic and zero-point Energies = -2023.322744 hartrees

Coordinates:
Center Atomic  Atomic Coordinates (Angstroms)
Number Number  Type X Y V4

-2.674588 2.565411 0.026107
-3.465196 1.291434 0.106062
-4.459285 1.413065 0.526200
-3.046750 0.069636 -0.263838
-1.675747 -0.265180 -0.793132
-1.394465 -1.244634 -0.393951
-1.735369 -0.391985 -1.883148
-1.176196 2.436334 -1.059139
-0.585701 0.751024 -0.461173
-3.826920 -1.049114 -0.203847
-5.515089 -1.260752 -0.097716
-6.371067 -0.247236 -1.432203
-6.194011 0.825816 -1.316333
-6.023060 -0.540435 -2.428204
-7.453381 -0.414679 -1.393880
-5.731162 -3.100635 -0.402037
-5.194942 -3.692216 0.347174
-6.789786 -3.378498 -0.352237
-5.355378 -3.385505 -1.390022
-6.130666 -0.808960 1.624182
-5.573238 -1.354371 2.393135
-6.043748 0.259808 1.841597
-7.187506 -1.082406 1.723881
-2.371051 2.969634 1.355036
-3.279857 3.346078 -0.459018
-2.033793 4.344661 1.479378
-2.851637 4.991019 1.128302
-1.859728 4.534749 2.540597
-1.125077 4.590487 0.915378
0.737995 0.401956 -1.070725
0.714241 -0.320577 -1.880195
1.889001 1.188452 -0.894858
1.740946 2.184644 -0.479892
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2.626814
-0.517645
1.378047
2.705251
3.562982
3.085227
2.357377
0.964893
0.588676
4.786538
6.302728
-0.306847
-0.974952
0.248012
-0.898138
6.506735
7.493702
5.754078
6.424330
6.489010
6.259494
5.839572
7.522937
7.521239
7.426984
7.357480
8.551156
3.075164
3.804440

1.172212
0.877485
-1.730220
-1.773091
-0.661151
0.608278
0.641305
-0.983127
-2.814225
-0.819810
-0.169380
-3.159465
-3.928108
-3.554671
-2.294131
-0.192701
0.194334
0.423143
-1.211744
1.575379
1.603740
2.298641
1.917159
-1.324659
-2.346294
-1.352485
-0.993787
-2.673726
1.420750

-1.693187
0.627078
0.448788
0.088075
0.162952
0.539586
1.344258
1.118980
0.211414

-0.432864
-0.016547

1.274956
0.885091
2.133349
1.596653
1.854357
2.131631
2.356282

2.246604

-0.701851

-1.772346

-0.198718

-0.574979

-0.856695

-0.474748

-1.939021

-0.683202

-0.393737
0.591021
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Product2-11

HF =-2023.9332031 hartrees

Imaginary Frequencies: none found

Zero-point correction = 0.522240 (Hartree/Particle)

Temperature: 298.150 Kelvin. Pressure: 1.00000 Atm.

Sum of electronic and zero-point Energies = -2023.410963 hartrees

Coordinates:
Center Atomic  Atomic Coordinates (Angstroms)
Number Number  Type X Y 4

0 -2.216245 2.285017 0.754930
0 -2913374 0.960574 0.656231
0  -3.734938 0.834935 1.354828
0  -2.588570 -0.038543 -0.179320
0 -1.424868 -0.040041 -1.140071
0  -0.986918 -1.042647 -1.078168
0 -1.807755 0.067413 -2.164687
-1.168272  2.671808 -0.724623
-0.349786 1.014165 -0.863095
-3.274115 -1.214366 -0.263493
-4.816064 -1.683981 0.294387
-6.113057 -0.462429 -0.311039
-5.951345 0.545380 0.081944
-6.111985 -0.401930 -1.404409
-7.110626 -0.788650 0.004140
-5.054582 -3.370245 -0.494872
-4.272815 -4.069169 -0.180067
-6.021292 -3.797637 -0.206525
-5.029371 -3.304025 -1.587329
-4.819373 -1.833710 2.171561
-4.010867 -2.489428 2.511711
-4.704693 -0.869952 2.676548
-5.766243 -2.272846 2.506529
-1.491040 2.310034 1.973490
-2.958539 3.096921 0.753845
-1.157971 3.616718 2.426223
-2.058866 4.228687 2.577969
-0.640934 3.498999 3.380629
-0.496631 4.132284 1.718740
0.759235 1.071753 -1.939956
0.280660 1.289537 -2.902850
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1.834384
1.394155
2.524536
0.090533
1.488977
2.448309
2.959665
2.612836
2.041473
0.765276
2.135077
3.815683
4.400512
2.744735
3.105444
3.597442
2.029446
5.472808
5.926941
4.907402
6.284896
2.963020
2.352328
2.308885
3.341706
5.438023
6.251343
4.831488
5.885463
2.723623
3.541030

2.144057
3.143832
2.126797
0.818693
-0.278997
-0.563487
0.410185
1.866088
2.185876
-1.104341
-0.194023
0.217107
-1.195577
-1.400267
-1.240272
-1.679991
-2.237792
-2.178166
-3.029936
-2.570756
-1.558086
-2.221701
-1.638162
-2.580763
-3.096579
-0.525422
0.106908
0.072502
-1.345035
-1.598602
2.449396

-1.670461
-1.631188
-2.519180
0.119230
-2.113408
-0.981228
-0.206500
-0.378249
0.504396
-2.174919
-3.402489
0.836425
1.588374
-3.821543
-4.840786
-3.187539
-3.828118
0.392028
0.911334
-0.458285
-0.002155
2.239831
2.936818
1.440108
2.780494
3.001911
2.631254
3.689788
3.574944
-0.807034
-0.356003
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TS2-111

HF =-2023.8393261 hartrees

Imaginary Frequencies: 1 (-535.1374 1/cm)

Zero-point correction = 0.516040 (Hartree/Particle)

Temperature: 298.150 Kelvin. Pressure: 1.00000 Atm.

Sum of electronic and zero-point Energies = -2023.323286 hartrees

Coordinates:
Center Atomic  Atomic Coordinates (Angstroms)
Number Number  Type X Y V4

0 1.204836 -2.370505 1.305146
0 2.181870 -1.394137 0.722117
0 3.076519 -1.243648 1.318679
0 2.014336 -0.700276 -0.415186
0 0.796605 -0.735937 -1.304067
0 0.592326 0.300890 -1.586311
0 1.051606 -1.270094 -2.230305
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0  -0.036987 -2.987939 0.075265
0  -0.462013 -1.337327 -0.681654
0 2.944825 0.159394 -0.922590
0 4.607482 0.363987 -0.607491
0 5.495200 -1.287881 -0.765994
0 5.361635 -1.708433 -1.768209
0 6.570164 -1.153388 -0.600862
0 5.134902 -2.023890 -0.041607
0 5.150037 1.555419 -1.952779
0 4.600756 2.500399 -1.889945
0 6.217867 1.782156 -1.859823
0 4.982080 1.132287 -2.948384
0 4.866732 1.134461 1.091556
0 4.276710 2.051130 1.197291
0 4.592272 0.462863 1.910497
0 5.921877 1.401658 1.221603
0 0.610208 -1.760856 2.443398
0 1.731402 -3.284511 1.617920
0  -0.001215 -2.675418 3.344741
0 0.723676 -3.414461 3.715891
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-0.375867
-0.837631
-1.616317
-1.336102
-2.851319
-2.968103
-3.518196
-0.792025
-1.948654
-2.273926
-3.400817
-4.254102
-4.471672
-2.741124
-5.237295
-1.327172
-1.175511
-6.252380
-6.970054
-6.762903
-5.836081
-2.566109
-3.552420
-2.446932
-2.557546
-1.158761
-2.136851
-0.435876
-0.872839
0.487611
1.291240
0.497455
0.716954
-3.519906
-1.057317

-2.088450
-3.207546
-1.524293
-1.790394
-1.962414
-2.193539
-2.493923
-0.718968
0.570925
1.191803
0.800928
-0.203294
-0.326919
0.201717
-0.617588
2.036959
2.861234
-1.430374
-1.653183
-0.900627
-2.368011
4.121716
3.648037
4.697891
4.828111
1.679975
1.228249
0.867882
2.234572
3.717482
2.986806
4.398098
4.303147
1.122326
0.897307

4.185598
2.874760
-1.644144
-2.660715
-1.161606
-0.109076
-1.833423
0.159477
-2.344589
-1.140248
-0.402034
-0.853167
-1.909393
-2.981614
-0.002470
-0.615284
0.860290
-0.589793
0.200628
-1.403211
-0.974730
1.029160
1.057908
1.953860
0.192308
2.329344
2.521406
2.196798
3.231396
0.690466
0.550985
-0.167041
1.587502
0.627415
-2.868741
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Product2-111

HF =-2023.9324886 hartrees

Imaginary Frequencies: none found

Zero-point correction = 0.522418 (Hartree/Particle)

Temperature: 298.150 Kelvin. Pressure: 1.00000 Atm.

Sum of electronic and zero-point Energies = -2023.410070 hartrees

Coordinates:
Center Atomic  Atomic Coordinates (Angstroms)
Number Number  Type X Y Z

2.707682 -2.100539 0.109323
3.030992 -0.638373 0.189138
3.920973 -0.413752 0.769194
2.326338 0.361338 -0.364050
1.032010 0.214709 -1.126033
0.398742 1.049858 -0.805354
1.230442 0.368658 -2.196528
1.467825 -2.505695 -1.206122
0.291857 -1.104011 -0.901591
2.692671 1.674022 -0.300739
4.140997 2.440375 0.169840
5.588093 1.733186 -0.804187
5.428893 1.853289 -1.880959
6.510284 2.264152 -0.542204
5.746654 0.669681 -0.604278
3.837200 4.235441 -0.287259
2.967688 4.637463 0.242841
4.703889 4.852111 -0.024721
3.659554 4.346471 -1.361801
4.398523 2.270829 2.027461
3.525312 2.639594 2.575976
4.578193 1.237842 2.339684
5.263537 2.867447 2.339470
2.326441 -2.536377 1.403663
3.599721 -2.659033 -0.212801
2.442579 -3.939056 1.600653
3.472497 -4.283972 1427111
2.170172 -4.137262 2.639346

Coocococococoo0OocOo000cO0O00O0O 0Pl ee

[N T NG T NG T NG T N6 T NG T N T N T N S e e e e e T T T
PUAARANNEDON —~ DO ATNNDE VR = POPIANN AW~

S29



29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

RO — AN = =N — O\~

._
~

— e e e e O\ = e e O\ = e = O\ = = = OV

1.768055
-0.943442
-0.563101
-1.816367
-1.225412
-2.577595
-0.008765
-1.861922
-2.744335
-3.047320
-2.541916
-3.398415
-2.503842
-1.708030
-3.206529

-4.321234
-1.597674
-0.993423
-2.583806
-1.104097
-5.990486
-5.948241
-6.725536
-6.362847
-3.651491
-3.537582
-2.673632
-4.330892
-4.434774
-3.459041
-4.795469
-5.127944
-3.675818
-1.300714

-4.497187
-1.306359
-1.503043
-2.503619
-3.422333
-2.662779
-1.184953
-0.071037
0.112405
-0.887145
-2.290580
-2.984950
-0.185422
-2.586407
1.392757
2.124713
-3.967910
-4.054383
-4.420654
-4.535011
1.261212
0.220427
1.782471
1.269906
2.113887
1.102710
2.604801
2.661753
3.881544
4.377487
3.898441
4.474684
-0.714262
0.852140

0.939039
-1.819566
-2.830810
-1.390787
-1.343191
-2.164865
0.145390
-1.920400
-0.711214
0.131932
-0.047974
-0.011078
-2.805399
1.093520
-0.614548
0.445580
1.388441
2.294671
1.574246
0.587005
0.328653
0.662318
0.952488
-0.701247
2.205022
2.606495
2.251450
2.868078
-0.206789
-0.180996
-1.240384
0.399897
0.999817
-2.085617
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TS2-1V

HF =-2023.8383123 hartrees

Imaginary Frequencies: 1 (-534.5200 1/cm)

Zero-point correction = 0.515522 (Hartree/Particle)

Temperature: 298.150 Kelvin. Pressure: 1.00000 Atm.

Sum of electronic and zero-point Energies = -2023.322791 hartrees

Coordinates:
Center Atomic  Atomic Coordinates (Angstroms)
Number Number  Type X Y Z

3.272703 2.082073 0.480175
3.572480 0.667317 0.083800
4.588975 0.506611 -0.262756
2.706376 -0.358108 0.099957
1.246488 -0.281090 0.472186
0.714954 -0.918441 -0.241096
1.108621 -0.742506 1.459956
1.717386 2.253704 1.474277
0.632045 1.118275 0.464908
3.040165 -1.637095 -0.238925
4.543333 -2.437050 -0.334599
5.498975 -2.180040 1.265658
5.711218 -1.123866 1.455076
4.938538 -2.569754 2.121869
6.455972 -2.712049 1.222420
4.051401 -4.235183 -0.553627
3.451948 -4.373942 -1.459291
4.939713 -4.870530 -0.640171
3.464570 -4.592667 0.298598
5.517046 -1.841382 -1.832782
4914104 -1.914215 -2.744147
5.857007 -0.805838 -1.737069
6.404716 -2.469554 -1.971141
3.271344 2.873309 -0.699163
4.052419 2.450220 1.163991
3.449788 4.264364 -0.465964
4.396344 4.464415 0.057013
3.473042 4.749700 -1.443882
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2.625935
-0.771535
-0.960348
-1.496828
-1.025504
-2.234334

0.654939
-1.860930
-3.197029
-3.783943
-3.042015
-2.238109
-1.396906
-3.668406
-3.910257

-4.734051
-3.016889
-3.627269
-2.011925
-2.945033
-3.540208
-2.766745
-4.079604
-3.040668
-5.492020
-4.719431
-6.170846
-6.065242
-6.062147
-6.791879
-5.629117
-6.603338
-4.766706
-1.453454

4.684013
1.192729
0.533768
2.383585
3.245943
2.617449
1.528411
-0.314767
-0.068641
1.189352
2.289540
2.178998
0.194386
3.503026
-1.001650
-2.331137
4.524953
5.423266
4.727642
4.251208
-3.484388
-3.860128
-4.348719
-2.983336
-3.175007
-3.502439
-2.501646
-4.058411
-1.723173
-1.087201
-1.141719
-2.568502
1.370569
-1.288939

0.125096
1.032209
1.874779
0.950165
0.487511
1.708223
-0.551197
-0.312414
-0.015857
-0.189782
-0.618326
-1.341371
-1.148193
-0.625116
0.719063
0.065478
-1.377874
-1.278350
-0.989790
-2.437367
-0.825693
-0.147514
-1.230088
-1.661064
1.562523
2.265989
2.095947
1.260140
-1.123780
-0.611637
-1.944555
-1.563689
0.235499
-0.068242
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Product2-IV

HF =-2023.9363025 hartrees

Imaginary Frequencies: none found

Zero-point correction = 0.521835 (Hartree/Particle)

Temperature: 298.150 Kelvin. Pressure: 1.00000 Atm.

Sum of electronic and zero-point Energies = -2023.414468 hartrees

Coordinates:
Center Atomic  Atomic Coordinates (Angstroms)
Number Number  Type X Y Z

-3.166240 2.119710 0.290508
-3.647000 0.701099 0.209194
-4.702030 0.575736 0.432909
-2.894655 -0.371558 -0.083951
-1.407031 -0.360427 -0.335988
-1.004725 -1.246215 0.168617
-1.226513 -0.507332 -1.410174
-1.525703 2.385710 -0.532039
-0.674163 0.890073 0.154305
-3.383903 -1.640113 -0.185644
-4.970682 -2.251547 -0.318282
-5.862938 -1.409397 -1.745136
-5.972680 -0.332245 -1.590434
-5.323718 -1.561216 -2.686051
-6.865975 -1.834808 -1.862970
-4.691774 -4.072866 -0.675829
-4.130934 -4.553495 0.132368
-5.648340 -4.597274 -0.777240
-4.131845 -4.213042 -1.606038
-5.893421 -2.037182 1.309194
-5.327310 -2.475513 2.137919
-6.088682 -0.988892 1.553935
-6.860061 -2.551523 1.258651
-3.178049 2.508674 1.654240
-3.840057 2.774276 -0.282027
-3.188408 3.916024 1.858539
-4.063662 4.382539 1.383697
-3.237429 4.079289 2.937004
-2.280003 4.387590 1.463234
0.823264 0.915852 -0.218451
0.904146 0.986643 -1.311838
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1.570727
1.590214
1.053765
-0.775842
1.536467
3.037187
3.705570
3.014187
3.574158
1.285891
3.067432
3.608713
5.233270
2.964891
3.078445
1.993955
3.756510
6.019593
5.469163
7.049371
6.048887
5.094867
4.521655
4.599170
6.087971
6.182051
5.685296
6.283107
7.191179
4.783052
1.206311

2.116969
2.026054
3.052996
0.960524
-0.375952
-0.292957
0.857443
2.189532
2.911450
-0.610188
2.648545
-1.529202
-2.020660
4.054951
4.278879
4.447613
4.577868
-1.202975
-1.453697
-1.556786
-0.113035
-3.877020
-4.116909
-4.352769
-4.327917
-1.634619
-2.077210
-0.560697
-2.058688
0.860502
-1.236409

0.381484
1.476071
0.154698
1.244032
0.224375
0.096110
-0.080750
-0.135791
0.480945
1.270302
-1.503784
0.186896
0.333134
1.646204
2.709967
1.312201
1.088008
1.835616
2.748575
1.959642
1.749106
0.577155
1.478536
-0.275307
0.681153
-1.247015
-2.116943
-1.429339
-1.188978
-0.210316
-0.366703
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TS2-V

HF = -2023.8389869 hartrees

Imaginary Frequencies: 1 (-512.4581 1/cm)

Zero-point correction = 0.515597 (Hartree/Particle)

Temperature: 298.150 Kelvin. Pressure: 1.00000 Atm.

Sum of electronic and zero-point Energies = -2023.323390 hartrees

Coordinates:
Center Atomic  Atomic Coordinates (Angstroms)
Number Number  Type X Y Z

-3.436109 2.042521 -0.806187
-3.701676  0.630207 -0.370285
-4.740317 0.431725 -0.123000
-2.793673 -0.351715 -0.246239
-1.307927 -0.215536 -0.479212
-0.813193 -0.819617 0.291990
-1.062585 -0.685509 -1.439917
-1.786633 2.254480 -1.628901
-0.784522  1.218770 -0.426203
-3.102319 -1.629625 0.119414
-4.577475 -2.484727 0.162586
-5.437959 -2.357146 -1.505825
-5.691237 -1.325082 -1.764617
-4.804827 -2.758923 -2.303837
-6.367698 -2.937090 -1.493223
-4.032213 -4.246614 0.511997
-3.490080 -4.312796 1.460971
-4.899322 -4913231 0.575339
-3.376339 -4.623442 -0.279391
-5.667713 -1.849714 1.560757
-5.126675 -1.859947 2.512909
-6.029213 -0.831145 1.391124
-6.544563 -2.498353 1.670410
-3.613048 2.883318 0.324157
-4.154382  2.329629 -1.588968
-3.828226 4.251318 0.002461
-4.716037 4.377705 -0.634339
-3.987612 4.777921 0.945666
-2.961637 4.686107 -0.511176
0.675919 1.412849 -0.720720
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1.057986
1.401704
0.863627
2.224309
-1.028891
1.683191
3.003666
3.689944
3.447585
2.560736
2.981536
1.736377
4.724426
6.059904
6.385658
6.605383
5.521940
7.242670
5.757451
5.563209
6.638882
4.905556
7.466791
7.256768
7.634351
8.399166
0.993008
1.302501
0.252402
0.599714
-0.032615
-0.618071

2.391092
0.646669
-0.066320
1.127666
1.652118
0.787425
0.743714
1.468858
-0.031855
-0.763457
-1.304750
-1.275341
0.218352
-0.815459
-1.111058
-0.172914
-1.572224
-1.780177
-2.451835
-2.300595
-3.097115
-2.992268
0.131768
0.330699
1.092340
-0.441071
-0.034103
1.716670
1.321799
0.547709
2.212291
0.948690

-0.450108
-1.642277
-2.262790
-2.162749
0.548703
1.527013
1.124542
1.552687
0.042037
-0.761841
-1.604316
-0.278339
-0.420567
-0.250769
1.580013
2.100360
2.070571
1.716680
-1.133443
-2.200542
-1.042363
-0.708418
-1.056242
-2.112303
-0.558371
-1.002676
1.369075
2.442642
3.331153
4.025051
3.892253
2.780468
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Product2-V

HF =-2023.934742 hartrees

Imaginary Frequencies: none found

Zero-point correction = 0.521989 (Hartree/Particle)

Temperature: 298.150 Kelvin. Pressure: 1.00000 Atm.

Sum of electronic and zero-point Energies = -2023.412753 hartrees

Coordinates:
Center Atomic  Atomic Coordinates (Angstroms)
Number Number  Type X Y Z

3.024288 -2.295911 -0.375128
3.662279 -0.954202 -0.158984
4.726889 -1.000027 0.049315
3.038278 0.234964 -0.174684
1.558371 0.445394 -0.382865
1.254152 1.245277 0.303516
1.402785 0.833649 -1.397538
1.351647 -2.191924 -1.172423
0.706435 -0.800286 -0.136976
3.672379 1.430089 -0.004875
5.319924 1.870486 -0.019596
6.123622 1.292001 -1.619985
6.115777 0.202950 -1.721059
5.609903 1.714817 -2.489739
7.167517 1.623750 -1.655390
5.253728 3.744460 0.063396
4.745066 4.082802 0.971988
6.264643 4.166567 0.068943
4.721009 4.160843 -0.797625
6.199565 1.177230 1.494252
5.680187 1.467386 2.413701
6.274115 0.085819 1.481320
7.218242 1.578560 1.547468
3.008836 -2.974812 0.869382
3.613741 -2.875702 -1.100745
2.851177 -4.384251 0.762979
3.654995 -4.832092 0.160787
2.898277 -4.785581 1.777277
1.885309 -4.649138 0.315023
-0.809429 -0.630196 -0.372045
-1.253329 -1.631886 -0.291511
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-1.196186
-0.882594
-0.672552
0.840118
-1.465531
-2.914651
-3.504762
-3.481219
-2.710578
-3.011597
-3.013369
-4.798377
-6.173396
-6.227181
-6.300677
-5.335172
-7.101077
-6.184942
-6.035610
-7.155425
-5.413807
-7.595555
-7.537922
-7.591200
-8.557126
-0.908677
-1.342044
-1.417020
-2.401379
-1.240716
-0.652544

-0.049311
1.000181
-0.581370
-1.124594
0.197641
0.505508
0.885905
0.328432
-0.132321
-1.162013
0.478943
0.555104
0.596410
-0.956594
-1.853701
-1.054874
-0.935562
2.156108
3.048881
2.256974
2.150470
0.637522
1.521090
-0.249400
0.668211
1.140014
-0.570852
0.196381
0.665520
-0.487378
0.987304

-1.741570
-1.801932
-2.542375
0.898665
0.748278
0.450952
1.279000
-0.752917
-1.962550
-2.202937
-2.820873
-1.040184
-0.037213
1.024094
0.400460
1.649739
1.684845
1.020327
0.403750
1.520092
1.796653
-1.262610
-1.906771
-1.904382
-0.738417
0.891397
1.957763
3.146304
3.285445
3.980203
3.167504
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TS2-VI

HF =-2023.8379701 hartrees

Imaginary Frequencies: 1 (-515.4318 1/cm)

Zero-point correction = 0.516519 (Hartree/Particle)

Temperature: 298.150 Kelvin. Pressure: 1.00000 Atm.

Sum of electronic and zero-point Energies = -2023.321451 hartrees

Coordinates:
Center Atomic  Atomic Coordinates (Angstroms)
Number Number  Type X Y Z

0  -3.660910 -1.266560 0.562445
0  -3.102245 0.081315 0.195557
0  -3.852663 0.753005 -0.213063
0  -1.844217 0.524280 0.364635
0  -0.683705 -0.293696 0.876287
0 0.221538 0.078193 0.385589
0  -0.562339 -0.096888 1.949050

[am—

HO\»—AHHO\»—AOQ»—A»—A»—AQ\»—A»—A»—AO\»—A»—!»—AO\EOOO\O\'_"_‘G\O\’_‘O\O\

0  -2.426684 -2.392362 1.373774
0  -0.818733 -1.790502 0.614889
0 -1.452096 1.803469 0.092866
0  -2.336485 3.243094 -0.142328
0  -3.530007 3.504321 1.289183
0 -2.992727 3.534845 2.242902
0  -4.052192 4.460431 1.169970
0  -4.285798 2.716535 1.353492
0  -1.000976 4.562294 -0.151947
0 -0.271925 4.382576 -0.948789
0 -1.437734 5.553760 -0.314913
0 -0.461571 4.585732 0.800478
0 -3.228124 3.204093 -1.800863
0  -2.527607 2.985369 -2.613840
0  -4.028370 2.458928 -1.837366
0 -3.677298 4.183117 -2.004132
0  -4.387784 -1.865274 -0.504971
0  -4.425827 -1.142159 1.336475
0  -3.637494 -2.173823 -1.671673
0  -2.896022 -2.959153 -1.474678
0 -4351770 -2.541116 -2.411852
0 -3.123065 -1.292222 -2.073689
0 0.283717 -2.663589 1.153024
0 0.143984 -3.723129 0.951168
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1.145447
1.010447
1.488844
-0.927234
1.721069
2.304876
2.986305
3.092845
3.263594
2.088503
0.931571
3.304622
3.961247
5.366699
5.808121
6.159729
5.018891
4.582233
3.765811
5.345842
5.024450
2.641221
2.352124
1.737980
3.017429
0.586196
-0.070012
1.479929
0.057313
2.049507
3.594725

-2.317754
-1.367667
-3.113041
-1.949774
-2.574214
-1.335038
-1.011218
-1.928167
-2.968114
-3.478332
-2.749997
0.296348
1.514905
0.801893
1.579233
0.398694
-0.003892
2.785407
3.157551
2.358135
3.644502
2.282967
1.629384
2.521040
3.216575
-4.106434
-4.077336
-4.694764
-4.569038
-0.549167
-1.595816

2.199333
2.706394
2.854368
-0.462677
-0.856932
-0.659448
0.526009
1.575885
1.324944
-0.386406
-1.947534
0.805043
-0.174962
-1.204595
-1.838336
-0.566119
-1.858893
1.060820
1.688576
1.718706
0.544318
-1.280794
-2.109996
-0.709112
-1.715438
-2.243382
-3.113392
-2.479686
-1.402936
-1.363149
2.479879
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Product2-VI

HF =-2023.9262385 hartrees

Imaginary Frequencies: none found

Zero-point correction = 0.522527 (Hartree/Particle)

Temperature: 298.150 Kelvin. Pressure: 1.00000 Atm.

Sum of electronic and zero-point Energies = -2023.403711 hartrees

Coordinates:
Center Atomic  Atomic Coordinates (Angstroms)
Number Number  Type X Y Z

0 3.442131 -1.386594 -1.079893
0 3.139223 -0.033252 -0.499819
0 4.028180 0.577751 -0.368216
0 1.934419 0.478249 -0.193914
0 0.619284 -0.257871 -0.274131
0  -0.007270 0.109256 0.543765
0 0.118371 0.022606 -1.207103

[a—

»—A»—AQ\»—AOOH»ﬂHO\»—A»—A»—AQ\»—A»—A»—AO\EOOO\O\'_"_‘O\O\'_‘O\O\

0 1.935040 -2.411177 -1.435613
0 0.763074 -1.773259 -0.144875
0 1.744685 1.757882 0.237463
0 2.745458 3.138716 0.218273
0 3.368390 3.452627 -1.529589
0 2.532369 3.579815 -2.225308
0 3.965783 4.371075 -1.554524
0 3.994990 2.636813 -1.901310
0 1.586827 4.504555 0.779430
0 1.191929 4.302259 1.780334
0 2.111184 5.465870 0.814253
0 0.738029 4.609553 0.096021
0 4.165655 2.941906 1.439593
0 3.790825 2.680417 2.434857
0 4.884032 2.173763 1.138153
0 4.711325 3.888417 1.528621
0 4.455552 -2.077593 -0.360888
0 3.888803 -1.264570 -2.072168
0 4.150370 -2.406999 0.987938
0 3.342758 -3.148288 1.045038
0 5.057421 -2.841410 1.413555
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3.865613
-0.517765
-0.154463
-1.309843
-0.641019
-2.006350

1.238606
-1.513134
-2.464049
-2.747924
-2.118142
-2.915036
-2.096978
-0.862994
-3.624024

-4.473728
-5.741800
-6.354090
-6.414782
-5.280443
-5.333682
-4.609129
-6.006361
-5.930900
-3.270939
-2.723918
-2.536402
-3.813564
-0.367065

0.012888
-1.161640

0.452325
-2.954248
-1.499655

-1.522935
-2.647137
-3.664947
-2.721207
-2.971742
-3.563505
-1.965602
-2.301244
-1.185787
-0.817062
-1.461243
-1.714090
-3.217676
-1.930426
0.169218
1.318975
0.465336
1.214756
-0.161642
-0.167536
2.361370
2.840651
1.753161
3.150842
2.360434
1.769190
2.846183
3.147685
-3.029969
-2.629569
-3.759086
-3.554480
-0.717754
-0.713837

1.571498
-0.174535
0.015714
-1.498350
-2.327188
-1.404778
0.819502
0.968218
0.618295
-0.640035
-1.845667
-2.556067
1.170654
2.191043
-0.993708
-0.069210
1.031449
1.546119
0.436900
1.795243
-1.372668
-2.038953
-1.986141
-0.903177
0.936723
1.676725
0.285711
1.472490
2.938658
3.881493
3.154702
2.427496
1.465990
-2.359251
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TS2-VII

HF =-2023.8355427 hartrees

Imaginary Frequencies: 1 (-549.5131 1/cm)

Zero-point correction = 0.515473 (Hartree/Particle)

Temperature: 298.150 Kelvin. Pressure: 1.00000 Atm.

Sum of electronic and zero-point Energies = -2023.320070 hartrees

Coordinates:
Center Atomic  Atomic Coordinates (Angstroms)
Number Number  Type X Y Z

2.693417 2.045471 0.731826
3.370643 0.757155 0.361730
4.429283 0.731702 0.601649
2.799617 -0.300445 -0.239145
1.362369 -0.378354 -0.689903
1.354769 -0.878907 -1.666950
0.812778 -1.031881 -0.003023
0.841064 1.916804 0.767326
0.675995 0.979551 -0.823034
3.455365 -1.461104 -0.522007
4.959558 -2.086196 -0.015873
5.044884 -2.102174 1.864048
4.986631 -1.097655 2.292762
4.228022 -2.696612 2.286572
5.988907 -2.551837 2.192064
4.942824 -3.831390 -0.706058
4.845206 -3.825048 -1.796527
5.872883 -4.353766 -0.456299
4.110820 -4.412335 -0.295243
6.370929 -1.094668 -0.771318
6.268245 -1.038563 -1.860193
6.427379 -0.072044 -0.386627
7.326886 -1.584491 -0.552636
3.163782 3.054911 -0.144959
2.945501 2.313651 1.768315
2.980409 4.379892 0.339014
3.491584 4.527884 1.301173
3.415062 5.051343 -0.404047
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1.917035
-0.758287
-0.931805
-1.507110
-1.068788
-2.241351

1.257457
-1.829634
-3.164479
-3.798736
-3.110607
-2.320605
-1.407491
-3.780958
-3.823943

-4.641502
-3.176916
-3.821369
-3.103155
-2.177222
-6.030737
-6.757434
-6.565071
-5.644740
-5.318260
-5.993742
-4.510504
-5.878901
-3.458458
-2.652302
-3.001057
-3.994618
-4.773248
-1.386009

4.619790
0.918479
0.095811
2.082507
3.033473
2.131581
1.573142
-0.330829
-0.194757
1.049270
2.240794
2.306809
0.334571
3.405560
-1.277736
-2.473284
4.581998
5.417425
4.527240
4.742976
-1.681956
-1.189047
-2.437752
-0.930748
-3.625500
-3.096593
-4.061067
-4.449329
-3.386556
-3.871311
-2.711097
-4.164590
1.106312
-1.319168

0.463763
-1.327499
-2.015534
-1.503971
-1.215720
-2.298442
-1.539892

0.253003
-0.115046
-0.198694

0.026671

0.769173

0.994962
-0.216819
-0.676768

0.202636

0.318081

0.041721

1.410896
-0.101531

1.198650

0.544247

1.785370
1.895731

-1.117574
-1.797822
-1.714952
-0.662093

1.350084
0.789283
2.080113
1.905825
-0.674958
0.206205
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Product2-VII

¢

HF =-2023.9303045 hartrees

Imaginary Frequencies: none found

Zero-point correction = 0.521868 (Hartree/Particle)

Temperature: 298.150 Kelvin. Pressure: 1.00000 Atm.

Sum of electronic and zero-point Energies = -2023.408437 hartrees

Coordinates:
Center Atomic  Atomic Coordinates (Angstroms)
Number Number  Type X Y Z

1.841340 1.194101 1.602887
2.993435 0.540705 0.897976
3.941934 0.623476 1.419958
2.937790 -0.082094 -0.289971
1.710209 -0.202411 -1.156868
2.031166 -0.021109 -2.191053
1.360915 -1.243089 -1.123156
0.181881 0.633923 0.990259
0.572361 0.764629 -0.816077
4.003276 -0.692786 -0.882459
5.508038 -1.214633 -0.272192
5.237361 -2.302641 1.238919
4.743926 -1.765374 2.053887
4.621856 -3.172850 0.987934
6.199014 -2.670756 1.613877
6.222769 -2.201464 -1.699847
6.337575 -1.579176 -2.593346
7.210388 -2.597442 -1.438914
5.578967 -3.048476 -1.957853
6.609730 0.262056 0.118010
6.693134 0.926280 -0.748743
6.244846 0.855402 0.961669
7.618929 -0.084660 0.368846
2.020728 2.599830 1.521052
1.831391 0.888505 2.659570
1.297554 3.338115 2.497967
1.578127 3.034684 3.516998
1.554799 4.389610 2.354905
0.214042 3.212475 2.379163
-0.649330 0.569200 -1.749599
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-0.194214
-1.579597
-0.981326
-2.217219
0.939386
-1.472518
-2.667541
-3.140481
-2.526887
-1.981998
-0.850767
-3.617351
-3.202728
-4.667819
-3.267152
-4.190836
-2.811685
-2.571315
-6.117540
-6.125432
-7.063822
-6.088452
-4.672880
-4.645597
-3.808158
-5.576990
-4.668874
-3.791303
-4.669901
-5.560343
-3.998316
-1.835776

0.458357
1.795055
2.697699
1.667120
1.787545
-0.712262
-0.515939
0.683724
1.983758
2.438109
-1.502773
2.860740
-1.717914
-2.119130
4.233629
4.797739
4.551980
4.481391
-1.417801
-1.809962
-1.702805
-0.325979
-3.996321
-4.367000
-4.408111
-4.392582
-1.510024
-1.882587
-0.418677
-1.879849
0.766933
-1.117158

-2.742505
-1.849643
-2.013736
-2.732870
-0.954758
-1.489343
-0.590000
-0.219919
-0.655273
0.188670
-1.054397
-0.994140
-0.220792
0.546906
-1.016807
-1.169801
-0.066610
-1.830572
-0.428246
-1.450764
0.045442
-0.487792
0.499246
-0.530555
1.029796
0.974576
2.329154
2.868093
2.403948
2.848815
0.440069
-2.443616
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TS2-VIII

HF =-2023.8354093 hartrees

Imaginary Frequencies: 1 (-529.8103 1/cm)

Zero-point correction = 0.515966 (Hartree/Particle)

Temperature: 298.150 Kelvin. Pressure: 1.00000 Atm.

Sum of electronic and zero-point Energies = -2023.319444 hartrees

Coordinates:
Center Atomic  Atomic Coordinates (Angstroms)
Number Number  Type X Y V4

-1.638725 -1.995424 1.207717
-2.702439 -1.217406 0.487007
-3.494017 -1.847239 0.090203
-2.772597 0.114467 0.332301
-1.733373 1.105111 0.793589
-1.732024 1.930710 0.074194
-2.045706 1.534749 1.754932
-0.324605 -0.949978 1.999643
-0.305340 0.550715 0.915483
-3.816331 0.756363 -0.267189
-5.384720 0.245387 -0.701064
-6.257917 -0.484422 0.797614
-5.759189 -1.381254 1.176093
-6.306862 0.244097 1.613700
-7.285487 -0.759425 0.534046
-6.208037 1.839713 -1.252029
-5.674513  2.290018 -2.095426
-7.239249 1.651408 -1.570537
-6.236398 2.572785 -0.439441
-5.307022 -0.978862 -2.129927
-4.736702 -0.564055 -2.967843
-4.848810 -1.932259 -1.850706
-6.319968 -1.191435 -2.490954
-1.125988 -3.065662 0.425635
-2.082471 -2.510525 2.066484
-0.460422 -2.691084 -0.775966
0.459423 -2.131409 -0.567550

Coococococococococo0co0o0O0o 0P eee

NS T NG T NG T NG T NG TN NG T NG TN N J Sy S S Gy S S oy W S S g SN
AN R NN~ O AN NDAERNO— O OO0 W —
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28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

ROOXO—= = AN = == =N =

— e e e em O\ = e e O\ = e = O\ = e = O\

PO O OO OO OO OO0 OO

eReloNoNeolclo oo lo s No ool = o oo

-0.202558
-1.105488
0.639368
0.661113
0.842070
0.407721
1.020169
0.048896
2.613959
2.915484
3.036149
2.900949
3.244222
2.990238
2.883523
2.846414
4.172493
3.077156
3.043526
2.284612
4.050538
4.793637
4.010927
5.642197
5.127870
3.496010
2.688130
3.103776
4.283961
5.546237
5.212654
5.879109
6.415075
3.036772
2.471536

-3.621362
-2.090321
1.595041
1.642295
2.787675
2.930224
3.698345
0.251463
0.540167
0.456189
1.592079
2.877148
3.121204
1.378228
3.916828
-0.772388
-1.822459
5.209534
5.924225
5.448866
5.278769
-2.348680
-2.863430
-3.035086
-1.490246
-3.289935
-3.783913
-2.981177
-4.030691
-0.963768
-0.690261
-0.049586
-1.623887
1.465998
-0.377861

-1.287127
-1.429276
1.493301
2.579942
0.797386
-0.186149
1.360020
-0.076766
1.508748
0.151785
-0.659487
-0.145953
0.854782
2.081333
-1.028812
-0.487197
-0.638004
-0.455669
-1.278760
0.262415
0.044614
1.060664
1.627615
0.959333
1.652086
-1.595258
-1.046277
-2.569809
-1.771138
-1.600062
-2.606704
-1.097827
-1.702194
-1.738281
2.066673
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Product2-VIII

HF =-2023.9324726 hartrees

Imaginary Frequencies: none found

Zero-point correction = 0.521895 (Hartree/Particle)

Temperature: 298.150 Kelvin. Pressure: 1.00000 Atm.

Sum of electronic and zero-point Energies = -2023.410578 hartrees

Coordinates
Center Atomic  Atomic Coordinates (Angstroms)
Number Number  Type X Y Z

2.476972 -2.528829 -0.459730
3.429291 -1.412775 -0.139344
4.433536 -1.760844 0.086451
3.173409 -0.094619 -0.153649
1.825192 0.539562 -0.390741
1.797613 1.433903 0.240168
1.768163 0.889631 -1.430928
0.789681 -1.960424 -0.983153
0.624056 -0.351443 -0.070968
4.120765 0.863188 0.056755
5.825963 0.823448 -0.008692
6.382559 0.079909 -1.644892
6.063687 -0.959864 -1.760785
5.983446 0.651465 -2.489351
7.476046 0.103818 -1.712980
6.292071 2.637817 0.105446
5.926250 3.083236 1.036314
7.380737 2.758070 0.082348
5.873614 3.208124 -0.730090
6.519834 -0.124582 1.462822
6.124709 0.271798 2.404188
6.293074 -1.194307 1.426686
7.610528 -0.018547 1.490102
2.461518 -3.540996 0.537247
2.830582 -3.064606 -1.346968
2.005405 -3.141889 1.823565
0.939248 -2.881626 1.805508
2.147097 -4.000951 2.482608
2.574938 -2.289674 2214194
-0.735588 0.288008 -0.439257
-0.736220 0.462895 -1.525219
-0.951465 1.643752 0.260292

[um—

O\HQ\HHHO\»—AOO»—A»—A»—AO\»—A»—A»—AO\»—A»—!»—AO\EOOO\O\'_"—O\O\’_‘G\O\

S R = R =R Y R N N - R -

W W WRNNNDNNDDNNDNNDDNRFR /= S
D S R A R RN, EE e AN N E DOm0 A WN—
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33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

00— = NN\ — — —

_.
N

Pt etk ke QN e et =t QN = e e O\ = = = O\

-1.038117
-0.105465
0.623488
-1.916639
-3.256986
-3.403906
-2.240029
-2.066847
-1.942337
-2.617091
-4.278848
-5.957555
-1.836647
-2.298347
-0.797653
-1.823265
-6.708497
-6.457197
-7.801010
-6.370363
-6.585364
-6.349566
-6.138061
-7.673072
-6.297941
-5.887233
-5.864292
-7.378082
-4.384518
-1.792817

1.491494
2.313574
-0.579383
-0.643530
0.042669
1.373709
2.323454
2.731920
-1.504350
3.417772
-0.863818
-0.670183
4.587823
5.374142
4.460542
4.909943
0.230727
-0.277926
0.243655
1.268106
-2.438111
-2.980743
-2.983482
-2.456630
0.235504
-0.317576
1.239623
0.334536
1.829520
-1.060517

1.343964
0.089437
1.001013
-0.103417
-0.183258
-0.253237
-0.227368
-1.240362
-0.779534
0.622802
-0.190201
0.022562
0.445376
1.047814
0.779584
-0.606983
-1.451582
-2.388404
-1.363436
-1.531593
0.095365
-0.825907
0.932654
0.225514
1.637134
2.488452
1.648057
1.793414
-0.344752
0.906928
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Figure S10. The calculated ECD spectra of anti-Sa (red dash) and anti-5b (blue dash) and the
measured ECD of anti-5a (red) and anti-5b (blue).
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Figure S11. The calculated ECD spectra of syn-5a (green dash) and syn-5b (purple dash) and the
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measured ECD of syn-5a (green) and syn-5b (purple).
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The DFT-optimized structures of conformers of 5 with their equilibrium population.

Conf. 1 Conf. 2 Conf. 3
RE = 0.00 kJ/mol RE = 1.33 kJ/mol RE =4.12 kJ/mol
(49.41%) (28.85%) (9.38%)

Conf. 4 Conf.5 Conf. 6
RE = 6.08 k] /mol RE = 6.19 k] /mol RE = 7.70 k] /mol
(4.25%) (4.07%) (2.21%)

Conf. 7 Conf. 8
RE =9.06 kJ/mol RE =11.16 kJ/mol
(1.28%) (0.55%)

Figure S12. Optimized geometries, relative energies (REs), and Boltzmann distributions at 298.15 K of the 8 low-
energy conformers of syn-5a calculated at the CAM-B3LYP/6-31G(d) level in MeCN.
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Conf. 1 Conf. 2 Conf. 3
RE = 0.00 kJ/mol RE =1.33 kJ/mol RE =4.12 kJ/mol
(49.41%) (28.85%) (9.38%)

Conf. 4 Conf. 5 Conf. 6
RE = 6.08 k] /mol RE = 6.19 k] /mol RE = 7.70 kJ /mol
(4.25%) (4.07%) (2.21%)

Conf. 7 Conf. 8
RE =9.06 k] /mol RE = 11.16 k] /mol
(1.28%) (0.55%)

Figure S13. Optimized geometries, relative energies (REs), and Boltzmann distributions at 298.15 K of the 8 low-
energy conformers of syn-5b calculated at the CAM-B3LYP/6-31G(d) level in MeCN.
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Conf. 1 Conf. 2 Conf. 3
RE = 0.00 kJ/mol RE = 0.32 kJ/mol RE =1.69 kJ/mol
(35.12%) (30.90%) (17.74%)

Conf. 4 Conf. 5 Conf. 6
RE = 3.33 kJ/mol RE = 6.23 k] /mol RE = 7.50 kJ/mol
(9.15%) (2.84%) (1.71%)

Conf. 7 Conf. 9
RE = 7.87 kJ/mol Conf. 8 RE = 13.62 kJ/mol
(1.47%) RE =9.02 kJ/mol (0.14%)

(0.92%)

Figure S14. Optimized geometries, relative energies (REs), and Boltzmann distributions at 298.15 K of the 9 low-
energy conformers of anti-5a calculated at the CAM-B3LYP/6-31G(d) level in MeCN.

S55



Conf. 1 Conf. 2 Conf. 3

RE = 0.00 kJ/mol RE = 0.32 kJ/mol RE = 1.69 k] /mol

(35.12%) (30.90%) (17.74%)

&

Conf. 4 Conf.5 Conf. 6
RE = 3.33 kJ/mol RE = 6.23 kJ/mol RE = 7.50 k] /mol
(9.15%) (2.84%) (1.71%)

Conf.7 Conf. 8 Conf.9
RE = 7.87 k] /mol RE =9.02 kJ/mol RE =13.63 kJ/mol
(1.47%) (0.92%) (0.14%)

Figure S15. Optimized geometries, relative energies (REs), and Boltzmann distributions at 298.15 K of the 9 low-
energy conformers of anti-Sb calculated at the CAM-B3LYP/6-31G(d) level in MeCN.
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NMR spectroscopic data of synthesized compounds

NMR spectroscopic data of anti-5
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100
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IBC-NMR (150 MHz) spectroscopic data of anti-5. Measured in CDCl;.
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Parameter

| Data File Name 1221AS5b-3-4

2 Instrument EGA 600

3 Solvent CHLOROFORM

4 Experiment HMQC l

5 Number of Scans 8 L

==

1.5

§ Number of Scans 16

Parameter
1 Data File Name 1221AS5b-3-4
2 Instrument ECA 600
3 Solvent CHLOROF ORM
4 Experiment HMBC

6.0

HMQC NMR (600 MHz) spectroscopic data of anti-5. Measured in CDCl;.

b

1 ve
- MBC -
— ] » al oo
— . o '1 - 8 . " [ 4
J— L] - (] .
.
]
. L]
+
.
.
L
. . » .
p— 3 -
— 8l o L] °
— Py
.
- o ° [ "
— [ 2 (K I3 L
*
T T T T T T T T T T T T
15 7.0 6.5 6.0 55 50 45 40 35 30 25 20
2 (ppm)

HMBC NMR (600 MHz) spectroscopic data of anti-5. Measured in CDCls.
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(wdd) 13

35
4.0

4.5

5.0

5.5

6.0

1.0

s

| e

Vdlue
1221A550-3-4 DQF CDCI3-1df

ECA 600

TMD [l

gradient absolute value DQF Cosy

1

CHLOROF

Parameter
1 Data File Name

2 Instrument.

3 Solvent
4 Number of Scans 8

Rl

BEf
(1]
i ]

0.0

3o 25 20 1.5 10 0.5

35

2 (ppm)

COSY NMR (600 MHz) spectroscopic data of anti-5. Measured in CDCl;.

40

45

50

55

6.0

0 6.5

7

75

NMR spectroscopic data of syn-5

4.0

3.0

2.5

2.0

F1.5

F1.0

0.5
0.0

1221AS5b-3-5 CDCI3

o3

120
OZH 91E9°1
OZH £CE9°1

—u

Value
1221A$5b-3-5 CDCI3

JNM-ECS400

Parameter

1 Title

2 Instrument
3 Solvent

CHLOROFORM-D

4 Number of Scans 16

5 Nucleus

1H

|

£
_mrmBo. 1
I
i

30

35

Feseor

T ' T
45 40

55

6.0

E-zoza|
FE-rzs60

6.5

E-rzvsgf

10

E-czzs

8.0

25

50

15

f1 (ppm)

'TH-NMR (400 MHz) spectroscopic data of syn-5. Measured in CDCl;.
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1221AS5b0-3-5 COCI3 aa
i pul: of led gated NOE
§
)
g = Gl gt 5
] 8 B 8 = g
|$ g 2 g s = 3 H it HIE g
\ [ Il L NN I
Value
1 Title i ~3-5 COCI3
2 Instrument JNM-ECS400
3 Solvent CHLOROFORM-D
4 Number of Scans 10000
5 Nucleus 13¢
1
220 200 200 19 180 170 160 150 140 130 120 110 100 %0 8 70 60 50 -20
1 (ppm)
I3C-NMR (100 MHz) spectroscopic data of syn-5. Measured in CDCl;.
Parameter Value
1 Title 1221AS5b-3-5 CDCI3
2 Instrument JNM-ECS400
3 Solvent CHLOROFORM-D
4 Pulse Sequence hmaejxp “ |‘l 'I I |
5 Number of Scans & A A
7 [1221AS5-3-5 CDCIA re
di HMQC wgith ¥—d lingg ®
b 0
20
30
— @
= o o
— @
|50
60
70
— o ® Lso
90
100
110
120
o o
= = Erere e e TR
140
— o
= e lso
160
L170

9.0 8.5 8.0 7.5 7.0 6.5 60 5.5 50 4.5 4.0 35 3.0 25
2 (ppm}

HMQC NMR (400 MHz) spectroscopic data of syn-5. Measured in CDCls;.
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1 {ppm)

Parameter Value
1 Title 1221A85b-3-5 CDCI3
2 Instrument JNM-ECS400
3 Solvent CHLOROFORM-D
4 Pulse Sequence hmbejxp u J“ 1“
5 Mumber of Seans 1 y 2 "
1221AS5b-3-5 CDCI3 [*10
gradient enhanced HMBG
o
1o
20
— 8 &3
30
0.0 00 40
— ]
a0
60
70
80
| oo
|
i 100
110
|
|
| 120
|
_g 130
_J 140
i 150
2 160
|
|
1 &
| 180
f 190
ole’ & 200
r T T T
90 85 8.0 25 =05
HMBC NMR (400 MHz) spectroscopic data of syn-5. Measured in CDCl;.
Parameter Value
1 Title 1221A85b-3-5 CDCI3
2 Instrument JNM-ECS400
3 Solvent CHLOROF ORM-D
4 Pulse Sequence cosyjxp U M I
5 Number of Scans ’ I .
1221A55b-3-5 CDCI3
gradient absolute value cosy
— - Lo

A
a5,
¥

] LS
" "

5

7

i

8

r T T T T T T T T T T T T T T T T T T 1
9.0 85 80 75 7.0 6.5 6.0 55 50 45 40 35 30 25 20 15 1.0 05 0.0 -05
f2 (ppm)

COSY NMR (400 MHz) spectroscopic data of syn-5. Measured in CDCl;.
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NMR spectroscopic data of 7a
1

single_pulse

7.3009
7.3830
—-7.2492 CHLOROFORM-D

e

£.1850
6.1781

<

3.9963
3. BB5Y

r
— é

3.9756
3.9656
3.8554
3 8450

Parameter
1 Data File Name
2 Instrument
3 Solvent

Value
1221A55b-2-1 H CDCI3-1df
ECA 600
CHLOROFORM-D

4 Number of Scans 16

5 Nucleus

1H

TAB5T
3.4771
3 4657
3.4587
3.4545
34482
34417
3.4376
34306
28348

CHs;

OH

7a

—1.5518 Hz0
1.3217

2.0

[0.846 T

9584

e N ——

3 104 Bt

0 B85 80 15

10

6.5 6.0

T T T
5.5 50 4.5

4
1 {ppm)

TroseT=g -
o [ BETE= Fl-

o
%

'H-NMR (600 MHz) spectroscopic data of 7a. Measured in CDCl;.

1
single pulse decoupled gated NOE

— 183 8363

=144 6734

CHs

OH

7a

— 123 BEST

76.901 5 CHLOROFORM-D

~ 113227 CHLOROFORM=D'

—GE 6431
—S0LEE
—41.1483

1 Data Fite Name
2 Instrument

3 Solvent

4 Number of Scans B177
5 Nucleus

Paramater

ECA 600

13C

Value
1221AS5b=2-1 C CDCI3-1 jdf

CHLOROFORM-D

R

—Z0.6870

r T T T
0 190 180 170

T
160

T T
150 140

T T
130 120 110

T
100

T
90 80 o 60 50 40

1 (ppm)

I3C-NMR (150 MHz) spectroscopic data of 7a. Measured in CDCls.

S62



Parameter alue
1 Data File Name  1221ASSb-21 QG CDGI3-1jdf
2 Instrument ECA 600
3 Salvent CHLOROF ORM-D
4 Experiment HMQC
5 Number of Scans 24 i | R =g i |
i :
die HMQG with X-decoupling : 4
= /4 .
4
L]
-
7
————— ]
.
B b
] .
L]
— .
.
i
1 1 I
T T T T T T T T T T T T T T T T
75 70 65 60 55 50 45 40 a5 30 25 20 15 10 05 00
2 (ppm)
HMQC NMR (600 MHz) spectroscopic data of 7a. Measured in CDCls.
Parameter alue
1 Data File Name 1221AS5b-2-l BC CDGCI3-1df
2 Instrument ECA 600
3 Solvent CHLOROF ORM-D
4 Experiment HMBC
5 Number of Seans 48 I | iy i 1
i
HMBC L
H
7 L]
= . " 0
)
+ 0 :
1
- ] +
|
E @ + o
| |
T T T T T T T T T T T T T T T T
75 70 65 60 55 50 45 40 a5 a0 25 20 15 10 05 00
2 (ppm}

HMBC NMR (600 MHz) spectroscopic data of 7a. Measured in CDCls.
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Parameter alue
| Data File Name 1221AS5b-2-{1 DQF CDCI3-1 jdf
2 Instrument ECA 600
3 Solvent CHLOROF ORM-D
4 Experiment Unknown
5 Number of Scans 16 I i - Al
7 0.5
gradient absolute value DQF Cosy
Fo.o
0.5
F1.0
] - -]
1.5
2.0
25
- L [ ]
Fao
L] - 3.5 E
} 8
- Fao =
4.5
5.0
5.5
6.0
—_— - Ed
6.5
F7.0
e - -
1.5
T T T T T T T T T T T T T T T T 1
15 70 65 6.0 55 5.0 45 40 35 30 25 20 15 10 05 00 -05
2 (ppm)
COSY NMR (600 MHz) spectroscopic data of 7a. Measured in CDCl;.
NMR spectroscopic data of 7b
1221A55b-2-325.1.1r
) 1 11
AEE o5 =1s= Fo.0x 10
22N =5 2 | £3
RN pege -
VI \ Y
Fa.0x10"
[ ] { f f f F7.0:x10"
| |
J J| | ! f} !
F6.0x10"
Paramatar Value 1
[~ x
1 Title 1221A85b-2-325.1.1r apx1d
2 Solvent cocia
3 Experiment 10
4 Number of Scans 16 1
5 Spectrometer Froguency 500113 CH, r40x10
& Nucleus H
o]
OH
Fa.ox10"
S
2 7b
F2ox10"
i
[}
N F.ox10"
o
-— LL oo
T T b T i T
2 2 E: = ge g
2 2 = E e 3 4
T T T T T T T T T T T T T T T T T T T T
0 15 70 6.5 6.0 55 50 45 40 35 30 25 -0.5
f1 (ppm)

'TH-NMR (500 MHz) spectroscopic data of 7b

. Measured in CDCls.
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— 145007

— 1215081

S
170230

T=76.7693

—4772258

—39.7582

205887

Parameter

‘alue

tTitte
2 Solven
3 Experil

ment

122 tASEb-2-320.1

CDCI3
1D

4 Numbe
58

er of Scans

6 Nucles

125.76

Mo 200 180

I3BC-NMR (125 MHz) spectroscopic data of 7b. Measured in CDCl;.

Parameter
1 Title
2 Solvent
3 Experiment

4 Number of Scans 8 |

Value
1221A85b-2-327.1.2r
cDCI3
HSQC

"tk 130 120

—
80

122] ASGb-2-3127.1.2¢r

F1.5x 10"
-—1_4x10'2
F.ax10"
F1.2x 10"
-—I.Yxlﬂ'z
-—I.ﬂxll:l"‘
-—e_nxm"
Fe.ox 10"
Frox 10"
F6.0x 10"
Fs.0x 10"
Faox 10"
-—aaxm"
-—znxm"
F.0x 10"
0.0

F-10x=10"

Tl
-10

70

1 (ppm)

80

80 15

0

6.0

40

2 (ppm)

HMQC NMR (500 MHz) spectroscopic data of 7b. Measured in CDCl;.
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Value
1221A55b-2-328.1 2rr

Paramater
1 Title
2 Solvent cocia
3 Experiment HMBC
4 Number of Scans 16 I I

il

1221AS5b-2-328.1.2rr

-

80 15 70 6.5 60 55 50 45 40 35
f2 (ppm)

HMBC NMR (500 MHz) spectroscopic data of 7b. Measured in CDCl;.

Value
1221AS55b-2-329.1.2rr

Parametar
1 Title

2 Solvent coci
3 Experiment CosY
4 Number of Scans 8 I |

1231ASEb-2-320.1 2rr

®

A A
.\.
"
.
L]

T T T T T * T X T T T T T * T X T T T
80 15 70 6.5 60 55 50 45 40 35
f2 (ppm)

COSY NMR (500 MHz) spectroscopic data of 7b. Measured in CDCl;.
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NMR spectroscopic data of 8a

1221ASS-2-4201.1F 5 _ Laox 10"
2 g F
gef ERTEEEESEEEE e SIERERE 2EE eialls
r\l-r--l- iamlﬂ-‘"—'!mh_‘!mlﬂﬂ_‘!mlﬂ_‘! c—lgmr—.:ﬂmnnL._L - —_—— r
W g N e | : Fagx 10"
3.6x 10"
; L
3.4x 10"
11
. ) y r Fa.2x10
N b
! j { Laox 10"
I ]
! ] F
F2ax 10"
F2.6x 10"
F24x 10"
Parameter Valas CHj; F2.2x 10"
1 Title 1221AS5b-2-420.1.1r r
7 Salvent cocls o P F20x 10"
3 Experiment 1D ﬁ r 11
4 Number of Scans 16 F.8x10
5 Spactrometer Fraquency 500 13 x-S o 8a r "
B Nuclaus H [1.6x10
F1.4x 10"
Fi.2x 10"
F.0x 10"
Fa.0x 10'°
y i |e.0x 10"
1 1 L
: F4.0x10'°
" L ad JlL_J -_0_0
i i Pp—y ! e
g & |2 b =1 52 d r
T T T T T T T T T T T T T T T T T T
15 80 15 10 6.5 6.0 55 5.0 45 40 35 30 25 20 15 10 0.5 00 -05
f1 (pom)
'H-NMR (500 MHz) spectroscopic data of 8a. Measured in CDCl;.
1221AS5b-2-4 21118 2 EFT: Los R = r
2 H gt g2 £E| BB g £
g 3 2L8 Hrw T a e "+ F.1x10'?
4 ¥ i b Ere 44 -5 o
| | Sy V' 11 [ |
Fiox10'?
Fo.ox=10"
e.ox 10"
Fr.o0x10"
CH, L
(0] Feox 10"
Parkmeter Vile SM -
1 Title 1221A856+2-421 |.1r I F
2 Salvent cbela e UG (@]
Y Experiment 1o 8a F50x 10"
4 Mumber of Scans 3800
5 Spectrometer Freguency 125.76 [
& Nucleus 13C Laox 10"
Faox 10"
Fzox 10"
F.ox10"
1 1
| L] |1l |
| I . oo
-1.0x 10"
— T T T T T o0 ol LE T LE — T T T T T i ol T | LI — —  — T PR — T — T
210 200 190 180 170 160 150 140 130 120 110 100 9 B0 0 60 50 40 3 20 10 0
f1 (ppm)

BC-NMR (125 MHz) spectroscopic data of 8a. Measured in CDCl;.
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~70

80

1o

120

130

Parameter Valus
1 Titls 1221A85b-2-422 1 2
2 Solvent ©DGI3
3 Experiment HSQC
4 Number of Scans 8 1l ” I v m
122{AS5b- 12er
— -
— -
e - - -
= - - ]
—3 -
T il T 33 T T T T T il T 33 T T T T T il T T T T T
80 15 10 65 60 55 50 45 40 35 30 20 15 10
2 (ppm}
HMQC NMR (500 MHz) spectroscopic data of 8a. Measured in CDCl;.
Parameater WValue
1 Title 1221AS5b-2-423.1.2m
2 Solvent cDCI3
3 Experiment HMBC
4 Number of Scans 16 il ” I o m
e ~
1221AS5b-; 12
— L] >
== @ L & ;
— - o Lo 2y
- Ll
] W . - @8
— " o L
- ] ~
80 75 10 &5 60 55 50 45 40 35 30 20 15 10
f2 (ppm)

HMBC NMR (500 MHz) spectroscopic data of 8a. Measured in CDCls.
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Parameter Value
1 Title 1221AS5b-2-4.24.1 2
2 Solvant cocia
3 Experiment cosy
4 Number of Scans § 1 JI e ll] T J.lh
1221AS5b-2-4[24.1 2rr
Fio
ol & » F5
- 2o
i -] L
25
i w. g I
L B P
. l“_ .ﬂ_m lao
o .o — a5
e I
3o heo
4.5 P
= 5.0
—= = & ; k -_
. r— j r 55
1 -] » L i
s = 6.0
— - - - &
- = - o5
= 0
" ‘ g b
=1 1 X & » — 15
) . | | | | [
I I I I 20
B0 75 10 &5 &0 55 50 45 40 35 30 25 20 15 10
f2 (ppm)
COSY NMR (500 MHz) spectroscopic data of 8a. Measured in CDCl;.
NMR spectroscopic data of 8b
{221AS5b42-5.30 z—smuT - - L
% E SEEEEB-EIRTCIR =5 8 - Faox10%
i Ao L1/ i S5 | L75x 10"
;’ Frox 10"
I 6.5x 10"
r‘ aem f fl !’ e
I5.5x 10"
Fsox 10"
Walug I 11
1 Title 1221AS5b-2F5.30.1 1r CH [y
2 Solvent cbela 3 i i
3 Experi D 4.0 10
4 Numer of Scan 1 0 S/\% L
B mater Fi 13 1 L35x 10!
6 Nucl 1
uclgus > LS 8b |
Faox 10"
F2sx 10"
Fzox 10"
H.5x 10"
SES[
I 50x 10'
I l |
‘*_j A |.l oo
;.: I :': i ,T |50 101
- - = ™
15 80 15 70 65 60 55 50 45 40 35 a0 25 20 18 1o 05 00 05

'TH-NMR (500 MHz) spectroscopic data of 8b. Measured in CDCl;.
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E: F1.2x10"2

5497491

—928iig

— 1442983
1255192
1240481
1219756
SCET
770228
76.7645

=C54als

S

=

—4454(6

—1m(4

— 70544
-

F1.1x10"

12

F1.0x10

Fa.ox 10"

Fa.ox10"

Fr.ox10"

1(Tite 1221A85b-2-535.11r
2 Solvent GDoI

of Scans 3800 F6.0x 10"
5 Spectrometer | 125.76
& Mucleus 13C

Fs.0x10"

F40x10"

Faox10"

F2.ox10'

F.ox10"

—
e
——
—
I~
be =
f——
-

0.0

F-1.0x 10"

— — —
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 =10
1 (ppm)

IBC-NMR (125 MHz) spectroscopic data of 8b. Measured in CDCl.

Parameter Value

1 Title 1221A85b-2-5.36.1.2)r
2 Solvent CDCI3

i;x:n.;rm:f't&ms :soc ]l 1 |I Al l

1221A55b-2-5.36.1 2rr

70

1 (ppm)

80

80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05
f2 (ppm)

HMQC NMR (500 MHz) spectroscopic data of 8b. Measured in CDCl;.
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Paramater Valus
1 Title 1221AS5b-2-537.1.2r
2 Solvent cDCI3
3 Experiment HMBC
4 Number of Scans 16 I'
1221AS5b-2-5.37.1.2rr
R - o o
4 -
:': o L =3 d..- |°
— = e - - ® I.
. L]
— L o o &
. M L)
B 'Y Y = . 1
1 1 1
T T T T T i T R T T T T T i T R T T T T T T T T T T
80 7.5 70 6.5 6.0 55 5.0 45 40 a5 30 25 20 15 10 05
f2 (ppm)
HMBC NMR (500 MHz) spectroscopic data of 8b. Measured in CDCl;.
Parameter Valus
1 Title 1221A55b-2-5.38.1 2
2 Solvent CDCI3
3 Experiment casY
4 Number of Scans 8
i o Sers | L w4 _n e
1221AS5b-2+5.38.1.2r1 l
- a i
oF
- [ ’
P ﬂ = o
& & | |,
o -
L
g
Lo k- o
- L] -
lo® ]
| | | |
80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00  -05
2 (ppm)

COSY NMR (500 MHz) spectroscopic data of 8b. Measured in CDCl;.
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0.025
0.020
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r0.010
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NMR spectroscopic data of 8¢
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Value
1221A86b-2-7 GDCI3
90
S72

JHNM-ECS400
1 (ppm)

100
BBC-NMR (100 MHz) spectroscopic data of 8¢. Measured in CDCls.

CHLOROFORM-D

13C

Parameter
1 Title
2 Instrument
3 Solvent

4 Number of Scans 10000

5 Nucleus




Parameter Value

1 Title 1221A85b-2-7 CDCI3
2 Instrument JNM-ECS400

1221A85b-2-7 CDCI3
gradient enhanced HMQG with &-decoupling

3 Solvent CHLOROFORM-D ’
4 Pulse Sequence hmagcjxp “ H I|
5 Number of Scans 8 A l”lh st o

100

110

120

130

140

150

160

= 170

T T T T T T T T T T T T
85 30 75 7.0 6.5 60 55 50 45 40 a5 30
f2 (ppm)

HMQC NMR (400 MHz) spectroscopic data of 8c¢. Measured in CDCl;.

Parameter Value

1 Title 1221A88b-2-7 CDCI3
2 Instrument JNM-ECS400

1221A85b-2-7 CDCI3
gradient enhanced HMBG

T T T T T T
25 20 1.5 1.0 05 0.0

3 Solvent CHLOROFORM-D '|
4 Pulse Sequence hmbcjxp ||
5 Number of Scans 1 J'—m‘ J‘ — S i

100

110

120

130

140

150

160

170

180

190

: 200

r T T T T T T T T T T T T
9.0 85 80 75 7.0 6.5 60 55 5.0 45 40 35 30
f2 (ppm)

HMBC NMR (400 MHz) spectroscopic data of 8c. Measured in CDCl;.
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U e bl LJ

1

(wadd) |3

7
-8

Value
1221AS85b-2-7 CDCI3

JNM-ECS400

CHLOROF ORM-D

Parameter

1 Title

2 Instrument

3 Solvent

4 Pulse Sequence cosyxp
§ Number of Scans

1221A55b-2-7 CDCI3
gradient absolute value cosy

<)

[

ey

Ll ...:

85 80 1.5 70 6.5 6.0 55 50 4.5 4.0 3.5 3.0 25 20 1.5 1.0 0.5 00 -0.5

9.0

2 (ppm)

COSY NMR (400 MHz) spectroscopic data of 8¢. Measured in CDCl;.

NMR spectroscopic data of 8d

2.0
1.8

1.6

ri4

.2
1.0

0.8
0.6
0.4
0.2
0.0

0.2

0

Value
1221AS5h-2-8 CDCI3

JNM-ECS400

Parameter

1 Title

2 Instrument
3 Solvent

GHLOROFORM-D

4 Number of Scans 16

1H

5 Nucleus

1221A55b-2-8 CDCl3=

single_pulse

Fcoe ]

=g6LL T
h0G |

Faoeon
Hlmmmu 1

Faaen

Faeoo

G140
el

HINNS 1

E-ge00')

E-1595)

35

T
45

50

55

6.0

6.5

10

8.0

B85

4.0

15

0

1 (ppm}

'H-NMR (400 MHz) spectroscopic data of 8d. Measured in CDCls.
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1221A55b-2-8 CDCI3

il b
single pulse decoupled gated NOE Ed:
=% 1<) r0.060
s
ogo
&
=X L=}
3 B
& é a% %‘ 3 B 5 5 =3 : T 0.055
g 23 g & B Eg
2 € SEE [ g 8 EE: b
| % T . | oo
0.045
0.040
Parameter Valug
1 Title 122]1AS5b-2-8 CDCI3
2 Instrument. JNM-ECS400 F0.035
3 Solvent CHLOROFORM-D
4 Number of Scans 9000
5 Nugleus 13C lo.030
r0.025
r0.020
F0.015
r0.010
T 0.005
1 H ! 1 [ 1 J
I
3 A ‘ [ “ \ l . Loom
0.005
R B T mlemet ol ol s s nlmy sl mleon mim Sniny Goie o A e T R T
0 190 180 170 160 150 140 130 120 10 100 90 a0 70 60 50 40 30 20 10 0 =10
1 (ppm)
I3C-NMR (100 MHz) spectroscopic data of 8d. Measured in CDCl;.
Parameter Value
1 Title 1221A85b-2-8 CDCI3
2 Instrument JNM-ECS400
3 Selvent CHLOROFORM-D
4 Pulse Sequence hmaejxp I
§ Number of Seans I IL s Il n A
1221AS5b-2-8 CDCI3 I# d
gradient enhanced HMQGC with X—decoupling a
— £ =T}
20
30
= o 4o
50
g
] 60
70
— @
180 T
B
90 =
~100
110
120
— @ o
130
140
150
160
- =170
r T T T T T T T T T T T T T T T T T T 1
80 85 8.0 15 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 20 1.5 1.0 05 0.0 0.5
f2 (ppm)

HMQC NMR (400 MHz) spectroscopic data of 8d. Measured in CDCl;.
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Parameter Value
1 Title 1221A585b-2-8 CDCI3
2 Instrument JNM-ECS400
3 Solvent CHLOROFORM-D
4 Pulse Sequence hmbojxp ﬂ ' M
5 Number of Scans | H' - L = o
1221AS5b-2-8 CDCR [
gradient enhanced HMEC
—_— 0 o
— 10
20
30
— 0 40
50
—1 +
— 0 50
70
80
el
100
F110
120
—
130
140
150
160
F170
180
190
-4 @ o
-200
r T T T T T T T T T T T T T T T T T T 1
9.0 8.5 80 75 10 6.5 6.0 55 50 45 40 35 3.0 25 20 15 1.0 05 00 =05
2 (ppm)
HMBC NMR (400 MHz) spectroscopic data of 8d. Measured in CDCl;.
Parameter Value
1 Title 1221A85b-2-8 CDCI3
2 Instrument JNM-ECS400
3 Solvent CHLOROF ORM-D
4 Pulse Seguence cosy,jxp
A
§ Number of Scans I |l - I - - m_.-._J]- A
1221AS5b-2-8 GDCI3
gradient absolute value cosy
e 0
1
—_— L -
- -
“ Lo
= L] =
< - L] K
- L 8
- = L] L)
4
= - =
S
= & &
4 = S « 6
— Ll =
7
-
] a o
8
-5
[ et el el Termlee Eenle pbr e st MiE e gl ol el b alee b (ealmoat owime owle o wmlos b pie ar WiE G plEoule sl gaie |l
9.0 85 80 15 10 6.5 6.0 5.5 50 45 4.0 35 30 25 20 1.5 1.0 05 00 -05

2 (ppm)

COSY NMR (400 MHz) spectroscopic data of 8d. Measured in CDCl;.
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NMR spectroscopic data of 9

@ © w N o @ © * & o W @ w & o @ © w o o g
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0ZH 00851 7|
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26179
8261 24
6661 24
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£h1Z7 24
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£122 2
0087 724
LIET ]
£0vE 7
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365921
0v54 24
959 24
£1i9% o
L (N = —
Foms1.
-
o )
= F-ro01]
- £9c8 11
616°0)
w
/ Fossez-
Frgsoe
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)
2
b, m
©
31
>
288
<« | O
=
LAER
@
5
2 P = HI__E_N
) =4 £
E| 5%
Fls5gxs
tEBEE S g oo
EEdz=z=
- oo
= Fozuy
HHL Foooot
]
]
=1
]
g
®
L
3
FWHOIOHOHO L
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25 20 1.5 1.0 05 0.0

30

4.0

1 (ppm)

'H-NMR (400 MHz) spectroscopic data of 9. Measured in CDCl;.

4.5

8.0 15 10 6.5 6.0 55 50

85

0.060

0.055
r0.050

r0.045

0.040

0.035

r0.030

r0.025

r0.020

0015

r0.010

r0.005

0.000

—0.005

DEZ6'9T—

1E96°Ly="]
BSI0 W~
LO8G Lk~

268295

O-WHOH40H0NH] 2208°9¢

O-WHOAOHOIHT £88% L1~

1221A55b-2-6 CDCI3

single pulse decoupled gated NOE

Z0Lg's21
ZI6IYZ1
168521~

E00S ¥l —

bLIS Y1 —

Valle
1221AS5b-2-6 CDCI3

JNM-ECS400

Parameter

1 Title

2 Instrument
3 Selvent

CHLOROFORM-D

4 Mumber of Scans 2200

136

5 Nueleus

T
80

1 (ppm)

100
I3C-NMR (100 MHz) spectroscopic data of 9. Measured in CDCl;.

110
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Parameter Value
1 Title 1221A85b-2-6 GDCI3
2 Instrument JNM-ECS400
3 Solvent CHLOROF ORM-|
4 Pulse Sequence hmacjxp

5 Number of Scans &
1221AS50-2-6 m’-iF 7 7
dient enhanced HMQG with X-decoupling | e |

we e i ¥
o . ' & + o »

Sk

B8O 7.5 7.0 6.5 6.0 55 50 4.5 4.0 3.5 30 25
2 (ppm)

HMQC NMR (400 MHz) spectroscopic data of 9. Measured in CDCls.

Parameter Valu|

1 Title 1221AS5b-216 CDCI3
2 Instrument JNM-EC!

3 Solvent CHLOROF ORM-D

4 Pulse Seguence hmbejxp

5 Number of Scans 16

1221AS5b-2-6 CDCI3
adi d HMBG

L

110

120

130

140

150

160

170

180

190

15 70 65 60 55 50 45 40 as 30 25
2 (ppm)

HMBC NMR (400 MHz) spectroscopic data of 9. Measured in CDCl;.
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Parameter Value
1 Title 1221A55b-2-6 (DCI3
2 Instrument: JNM-EGS400
3 Solvent CHLOROF ORM-|

4 Pulse Sequence cosy,jxp L

5 Number of Scans "
1221AS56-2-6 COCI3 05
gradient absolute value cosy
- oo
o5
F.0
. F.5
2.0
- ‘f
= 25
. i -
T
- 3.0
-
o
& las e
. &
F4.0 =
4.5
5.0
L lss5
i
6.0
L] L]
- hes
7.0
L]
- = -
1.5
8.0
T T T T T T T T T T T T T T T T T T
a0 75 70 65 60 55 50 45 40 a 30 25 20 15 10 05 00 -05
f2 (ppm)
COSY NMR (400 MHz) spectroscopic data of 9. Measured in CDCl;.
NMR spectroscopic data of 10
0716AS13Tob-3-3 CDCI3 =
single pulse =
E
2 40
S { g ’
el = T T o [ =
g5 2 e R r s e e e e R R L &
~r ~ ln'mm'.n'mwiuilduiml?;_m‘:dhlﬂ-:uim'uiuilnuiuimwildlllfm‘_mm'c’iﬂr‘ie-i n‘.\j{ -
Vo T T S Ty T { &
1 F3.5
[ [H |
{ J f
: | |
* Jaw, )
J | e
|
2.5
Parameter Value 0
I Title 0716AS13Tob-3-3 CDCI3 /\)_I\/
2 Instrument JNM-ECS400 S
3 Solvént CHLOROFORM-D (H3C)N™ ™= SR
4 Number of Scans 8 10 20
5 Nucleus 1H
H.5
]
.0
o5
i,
u i) L
J VLA )\ Sl B
L ln . I T
g 2 £e =+ B
g ] g8 28| &
T T T = T T T T = T el T T T T = T = T T T T T T 1
0 85 80 75 70 6.5 6.0 5.5 50 45 4.0 35 30 25 20 5 1.0 05 00 -05

f1 (ppm)

'H-NMR (400 MHz) spectroscopic data of 10. Measured in CDCls.
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0716AS13Tieb—3-3 CDCI3 Y )
single pulse decoupled gated NOE % é r0.045
&40
=F 1]
L 1
249
5438
& 2 3 2 =) '3 B s r0.040
g g g = g 3 853
\ I I | | (RN
—0.035
~0.030
Parameter Value
1 Title 0716A813Tob-3-3 CDCI3
2 Instrument INM=ECS400 0.025
3 Solvent CHLOROFORM-D
4 Number of Scans 5865
§ Nucleus 13C
r0.020
0.015
—0.010
1
! ! 10.005
1
~0.000
T T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -0 -20
1 {ppm)
I3C-NMR (100 MHz) spectroscopic data of 10. Measured in CDCls.
Parameter Value
1 Title 0716A813Tob—3-3
2 Instrument JNM-ECS400
3 Selvent CHLOROF ORM-D
4 Pulse Sequence hmagejxp
5 Number of Scans N A i) Pt 4
0716AS13Tob-3-3 T ro
gradient enhanced HMQC with X-decoupling 1]
10
20
30
-
= o 40
E
1 50
60
70
80 T
8
90 =
k.
100
1 Fi10
2 L120
130
140
150
-]
160
T T T T T T T T T T T T T T T T T T I- 710
8.0 85 8O 15 10 6.5 6.0 55 50 45 4.0 35 30 25 20 1.5 1.0 05 0.0 0.5
2 (ppm)

HMQC NMR (400 MHz) spectroscopic data of 10. Measured in CDCl;.
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Parameter Value
1 Title 0716AS13Tob-3-3 CDCI3
2 Instrument JNM-EGS400
3 Solvent CHLOROFORM-D
4 Pulse Sequence hmbe jxp 'l.
5 Number of Scans 1 ol I A N
1 [0716AS13Tob-3-3 CDCI3 [
gradient enhanced HMBC
Tr— 0 0
10
20
¢
30
£ o o
3 e 40
-
50
60
j 70
—
8o
90
=+
100
] 110
L 120
130
— L]
140
150
160
170
180
4 ? 190
200
r T T T T T T T T T T T T T T T T T T 1
9.0 8.5 80 75 10 6.5 6.0 55 50 45 40 35 30 25 20 1.5 1.0 05 00 -05
2 (ppm)
HMBC NMR (400 MHz) spectroscopic data of 10. Measured in CDClIs.
Parameter Value
1 Title 0716A813Tob—3-3
2 Instrument JNM-ECS400
3 Solvent CHLOROFORM-D
4 Pulse Sequence cosyjxp .
§ Number of Scans ! . “‘m AN y\
0716AS13Tob-3-3
gradient absolute value cosy
- 0
o m
2
- -
= = F ¥
4
5
g | = - &
= (-3 1
6
7
-
- L] L]
8
=
r T T T T T T T T T T T T T T T T T T 1
9.0 85 80 15 70 6.5 6.0 5.5 50 45 40 35 30 25 20 1.5 1.0 0.5 0.0 0.5

2 (ppm)

COSY NMR (400 MHz) spectroscopic data of 10. Measured in CDCl;.
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NMR spectroscopic data of 11

0716AS13Tob-3-4 CDCI3
single_pulse

_~7.6223
=-7.6808

——l

—H

2T C CROECHM-E

Value
0716AS13Tob—3-4 CDCI3
2 Instrument. JHNM=ECS400
3 Solvent CHLOROFORM-D
4 Number of Scans 32
5 Nucleus 1H

Parameter
1 Title

E

33276
~1 s0829 |
nr227
1188
17060
117021
“ 155626 K20

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

| 9608

06574

0 85 80

-

5

0716A513Tob-3-4 CDCI3
single pulse decoupled gated NOE

— 1923160

10

— 1536778

6.5

S fososs=g

T T
55 50 45

@

T T
4.0 35 .0 25 20 1.5 1.0

1 (ppm)}

'H-NMR (400 MHz) spectroscopic data of 11. Measured in CDCls.

— 1267584
— 1227450

—03.3557

786 CHLOROFORM-D

~ 1T 3308 CHIDROFORM=D

—d44. 8707
—41.9746
—37.3166
—18.6308

/
X

Parameter
1 Tite
2 Instrument
3 Solvent
4-Number of Scans-30000
5 Nugleus 13C

JNM-ECS400

Value
0716A813Tob—3-4 CDCIZ

CHLOROFORM-D

0.016

0015

r0.014

r0.013

r0.012

r0.011

0.010

0.008

r0.008

r0.007

0.006

0.005

T T T
150 140 130 120 110 100

T T T T T T T T
90 80 T0 60 50 40 30 20

1 {ppm}

I3C-NMR (100 MHz) spectroscopic data of 11. Measured in CDCls.
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Parameter Value

1 Title 0716A513Tob-3-4 CDCI3
2 Instrument JNM-ECS400
3 Solvent GHLOROF ORM-D

4 Pulse Sequence hmgejxp \ |
5 Number of Scans 1 T e

0716AS13Tob-3-4 CDCI3
gradient enhanced HMQC with&{-decoupling

100

o

120

130

140

150

160

=170
1

T T T T T T T T T T T T
8.5 8.0 15 70 6.5 6.0 5.5 5.0 4.5 40 35 30
2 (ppm)

HMQC NMR (400 MHz) spectroscopic data of 11. Measured in CDCl;.

Parameter Value
1 Title 0716AS513Teb-3-4 CDCIZ
2 Instrument. JNM-ECS400
3 Solvent CHLOROF ORM-D

4 Pulse Sequence hmbejxp [ [}
5 Number of Scans U N

-0.5

0716AS13Tob-3-4 CDCI3
gradient enhanced HMBC

L
o e

wlicie

L

100

110

120

130

140

150

160

170

180

190

-200

T i T 4! T T T T T ¥ T i T T T T T T T ¥ T 4 T T T
2.0 B85 80 15 10 6.5 6.0 55 5.0 45 40 35 30
2 (ppm)

HMBC NMR (400 MHz) spectroscopic data of 11. Measured in CDCls.

S&3

0.0

0.5

1 (ppm)

1 (ppm)



Parameter Walue
1 Title 0716A513Tob-3-4 CDCIZ
2 Instrument JNM-ECS400
3 Solvent CHLOROFORM-D ”
4 Pulse Seguence cosy,jxp L
5 Number of Secans | - I --‘JUL L A

1 (ppm)

0716AS13Tob-3-# CDCI3
gradient absolute value cosy
- o
S
—_— b
2
3 = '3
g k) ™
=
s
£ L o
e
- o 6
F7
o
| o i3
I8
Ly
T T T T T T T T T T T T T T T T T T T 1
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 05
f2 (ppm)
COSY NMR (400 MHz) spectroscopic data of 11. Measured in CDCl;.
NMR spectroscopic data of 12
i B
single pulse z
3 1
g5 § B R R R 2§ “;,_'5gaas:aggg::smﬂgmgsa"mw ™
82| % ZESI533235 89 YERUBRCCRAYIVRCHBARRARUIENES &
~e ~ t:.nm.n.a)mul!mlnmm Wi <<1ﬁﬂ?ﬂmmnmﬁmmmﬂ ol NNNNNNNNN? -
A% I N I 2 e \
il
' "
J 1] ] 5N
T T 3 7 17
|
Parameter Walue (o]
| Data File Name 0716AS|3Tob=3-1 H CDCI3—1 jdf
2 Instrument ECA 600 s
3 Solvent GHLOROFORM-D (HC)N™ ™%
4 Number of Scans 16 12 /
5 Nuclaus H
L} [|
1 |
l i l‘ 1 i Uk J
1 1 —T T P
g g 2 g g g 3] 2
B e B e e e | — — . . .
0 85 80 75 7.0 65 6.0 55 50 45 4.0 35 30 25 20 15 00
1 (ppm)

'H-NMR (600 MHz) spectroscopic data of 12. Measured in CDCls.
S84



1 hdo
single pulse decoupled gated NOE é =
il i F0.15
RS
3 53
B33
|+ #4
- g =5 = ez = = |5 [
= = Lt L | = 013
| | 1 | | IR
F0.12
Fo.11
Fo.10
Parameter Value
1 Data File Name| 0716AS13Tob—3-1 G CDCI3-2 jdf
7 Instrument ECA 600 s
3 Solvent CHLOROFORM-D
4 Number of Scans 23469 Loos
5 Nucleus 13C
r0.07
0.06
r0.05
0.04
r0.03
r0.02
i i1 + L .01
*.1,.. il \. 1 JL._ A ) Ho.00
m—0.01
E @ gles L elendh gl ol wobos © b o oilee o ploe 1 lie o) gl ot feiles Looasbes oL ale of  mle G b b pbeool eale  Dooabee oL g o &l 0 L
0 190 180 170 160 150 140 130 120 10 100 90 a0 10 60 50 40 30 20 10 =10
1 (ppm)
I3C-NMR (150 MHz) spectroscopic data of 12. Measured in CDCls.
Parameter Value
| Data File Name 0716AS13Tob-3-1 QC GDCI3-1jdf
2 Instrument ECA 600
3 Solvent CHLOROFORM-D
4 Experiment HMQC i ‘
5 Number of Scans 32 ﬂ 'I ‘\ N H ] _____MJ\_)JL ' iy,
1 H v
gradient enhanced HMQC with X-decoupling z Lo
10
20
30
] 40
o0
60
70
— “ L g
o0 E
: 2
100 =
110
- 120
130
140
150
~ [
160
170
180
190
i -200
T T T T T T T T T T T T T T T T T 1
8.0 15 1.0 6.5 6.0 5.5 50 4.5 a0 25 20 1.5 1.0 0.5 0.0 -0.5

4.0
2 (ppm)

HMQC NMR (600 MHz) spectroscopic data of 12. Measured in CDCl;.
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Parameter Value
| Data File Name 0716AS13Tob—3-1 BC ¢DCI3-1jdf
2 Instrument ECA 600
3 Solvent CHLOROFORM-D
4 Experiment HMBGC \J | II
5 Number of Scans 64 I h J A \,M_J\_,FL 1 JHL_ A
1
gradient enhanced HWMBC b Lo
10
20
30
40
50
60
70
= »_ & Leo
i e0
100
110
120
130
140
150
160
170
180
190
200
210
T T T T T T T T T T T T T T T T T T
80 1.5 70 6.5 6.0 5.5 50 4.5 4.0 35 30 25 20 15 10 05 00 0.5
2 (ppm)
HMBC NMR (600 MHz) spectroscopic data of 12. Measured in CDCls.
Parameter Value
1 Data File Name 0716AS13Tob—3-1 DQF|CDCI3—1 jdf
2 Instrument ECA 600
3 Solvent CHLOROFORM-D
4 Number of Scans 32 | | A e ) )N
1
gradient absolute value DQF Cosy
o
1
2
= = L]
—_ 3
% = - L]
Fa
- - - e
5
e - -
-
— - - =
i - - 6
- -
- "
=7
- -
&= L »
8
T T T T T T T T T T T T T T T T T 1
8.0 15 70 6.5 6.0 5.5 50 45 40 35 30 25 20 15 10 0.5 0.0 =05
2 (ppm)

COSY NMR (600 MHz) spectroscopic data of 12. Measured in CDCl;.
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NMR spectroscopic data of 13

0716AS13Tob2-3-1.10.1.1r

7.4756
TAGE1
74656

Ned-ae
HE2s82
RERees
L

ey

78016

-

21 COGI3

7.25;

TOETT

S—

20778

7.0703

<

56398
56152

<

Parameter
1 Title
2 Selvent
3 Number of Scans

§ Nucleus

Walue
0716AS13Tob2-3-1.10.0.1r
cDeCI3

19 (HiC,N™ ™

4 Spectrometer Frequency 500.13

1H

. S — — 3,145
S
—— —2 0026
T

\"—ﬁ

0
S
13\/

1.5768 H2Q

JI |

F9x10"
-—1.Bx10”
;1.7x10"
;1.Bx10"

F15x10"

H.4x10"

F.3x10"

F12x10"

F.1x 10"

F.0x10"

Fa.0x 10"

Fa.0x 10"

F70x10"

60 x10'°

F5.0x 10"

F4.0x10'

F30x10'0

F2.0x10'°

FH.0x 10"

1 o000

1025 Teu

It 02953

10311

~0.0

—1.0x10"

1]

&
<
=
&
o

r T T

7

0 85 80 5

-

0 6.5

6.0

T T T T
8.5 5.0 45 40
1 (ppm}

T
3.5

25

'H-NMR (500 MHz) spectroscopic data of 13. Measured in CDCls.

0716A513Tob2-3-1.11.1.1r

—— 1809074

— 1536616
— 147 4282

_-1302176

- 1284208
91.7669

“-12157128

5COCH

3

76.7610 CDCF

TTilE

2 Solvent

I Numiber of Scans
4 Spectrometer Frequency 125.76
§ Nusleus

Value
O7TBASI3Teb2=3-1.1T.11F
CDCI3
3000

Parameter

13C

(H3C)N

20

— 4 8538

13

\

—07.3527

-05

Fzox 10"
H.9x 10"
H.ax 10"
F.7x 10"
.6x 10"
H.5x 10"
H.4x 10"
H.ax 10"
Fi.2x 10"
F.1x 10"
F.ox 10
Fo.0x 10"
Fa.ox 10"
Frox10™
F6.0x 10"
50x 10"
F40x 10"
Faox10™
F2ox 10"

H.ox10™

0.0

1.0x10"

T T
100 90
1 (ppm}

T
120 110

T
80

0 60

I3C-NMR (125 MHz) spectroscopic data of 13. Measured in CDCls.
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Parameter Value
1 Title 0716A513Tob2-3-1.12.12m
2 Selvent CDCI3
3 Experiment HSQC |
4 Number of Scans 8 H H |
L) N U

0716A513Tob2-3-1.12.1.2rr

100

110

120

130

140

150

100

110

120

130

140

150

160

170

180

190

80 75 70 65 60 55 ‘ 45 40 5 30 25 20 s 10
f2 (ppm)
HMQC NMR (500 MHz) spectroscopic data of 13. Measured in CDCl;.
Parameter Value ‘
1 Title 0716AS13Tob2-3-1.13.1 2
2 Solvent CcDCI3
3 Experiment HMBC “ | ' H ‘|
4N f S [}
umber of Scans | ] |_], JI
0716AS13Tob2-3-1.18.1.2rr
= ] L
— "
1
T T T T T T T T T T T T T T T
8.0 75 10 65 6.0 55 45 40 35 30 25 20 1.5 1.0
f2 (ppm)

HMBC NMR (500 MHz) spectroscopic data of 13. Measured in CDClI;.
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1 {ppm)

1 (ppm)



Parameter
1 Title

Value
0716AS13Tob2-3-1.14.1.2

1 {ppm)

2 Solvent coci3
3 Experiment cosy “ I L _1 “
4 Number of Scans & N AL
0716AS13Tob2-3-1.14.1.2rr
R .
— - L]
) -k -
__.] -
- 5
E e
Gl -
|
!
T T T T T T T T T
80 75 70 65 55 50 45 40 a5 30
f2 (ppm)
COSY NMR (500 MHz) spectroscopic data of 13. Measured in CDCls.
NMR spectroscopic data of 14
i =
single_pulse = 3.8
% a6
g o
5 i £
S TEH TR FEER T TR R R 3 2 g i
2R3 B223CC 0 EEEEECERES938585500803252803855 0867 g £ H
il o Y e A A 1 A i 3 L3z
— et [ | [ | -
|
l J( 3.0
i
| 28
f / [/
2.6
24
2.2
Parameter Valug
| Data Fite Name —0603AS 13To2-3 H CDCI3—1 jof 2o
2 Instrument ECA 60D
3 Salvent CHLOROFORM-D Lis
4 Number of Scans 16
5 Nucleus 1H L5
| /\jw »
[
(HsCloN™ ™ SMe 1.2
14
.0
0.8
o6
0.4
I
0.2
' I i [ |
| \L_A Lo
I R T-T g o2
[ F-| HIS ]
g 82 g 8 8 )
r T T T T T =T T T T T o T i
0 85 8.0 75 7.0 65 6.0 55 50 45 40 35 30 25 20 -05

1 (ppm)

'H-NMR (600 MHz) spectroscopic data of 14. Measured in CDCls.
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i L
ingle pulse gated NOE £
= =
3 H
E ]
e B -3 = 4y a5 |ag a
= 2 RS a sk g8 |58 2
] z iH] 2 = 3z &g b
| | 4 I YV Y oV |
P: Value
1 Data File Name 0603AS13To2-3 C CDCI3-1jdf
Z it EGA 600
3 Selvent GHLOROFORM-D
4 Number of Scans 1687
§ Mucleus 13C

—
-
-

r T T T T T T T T T T T T T T T T T T
0 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

0
f1 (ppm)
I3C-NMR (150 MHz) spectroscopic data of 14. Measured in CDCl;.
Parameter Value
1 Data File Name 0603AS13To2-3 QC CDCI3-1 jgf
2 Instrument ECA 600
3 Solvent CHLOROFORM-D
4 Experiment HMQC “
5 Number of Scans & i, Y 1 I
di HMQGC with X-d i
Ho
- o
H20
Lao
= ® d
Ho
= @
50
H6o
10
N Leo
oo
~100
110
L120
— F130
140
i ‘ — 150
= 160
I I I A
T ¥ T ¥ T % T 1 T L T ¥ T o T i T 1 T L x t T i T ¥ T ¥ T % T t T T 1
00 -05

T T
90 85 B8O 15 10 65 60 55 50 45 40 35 30 25 20 15 10 05
2 (ppm)

HMQC NMR (600 MHz) spectroscopic data of 14. Measured in CDCl;.

S90

ro.0z

1 (ppm)



2 Instrument. ECA 600

3 Solvent CHLOROFORM-D
4 Experiment. HMEC

5 Number of Scans 16

Parameter Value
1 Data File Name 0603AS13To2-3 BC CDCI3-1jdf

1

&

HMBC

9.0 85 80 15 10

T
6.5

T
6.0

T
5.5

T
50

45
f2

I A T R i R L
40 35 30 25 20 1.5 1.0 0.5 00

HMBC NMR (600 MHz) spectroscopic data of 14. Measured in CDCl;.

2 Instrument ECA 600
3 Selvent CHLOROF ORM-D
4 Number of Scans 8 i,

Parameter Value
1 Data File Name 0603AS13To2-3 DQF CDCI3-1jdf

A b

| P

1

value DQF Cos

—0.5

0.0

}
3

Ak

T 1
80 15

T 1
7.0 6.5

T
60

T
5.5

T
50

T
4.5

T E: T T T ¥ T T T b T ¥ T T T ) T
40 35 30 25 20 1.5 1.0 05 00
2 (ppm}

COSY NMR (600 MHz) spectroscopic data of 14. Measured in CDCl;.
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NMR spectroscopic data of 15

0716AS13Tob—4-310.1.0r
[=]
= F2ox 10"
PR U ROty IS et B TS SISty SCES N S SR T R REREISE o I S (SRS SRS, ?
IR SRR R b e I b e e e S R EE R BE bR R B EEEE
T N -V IV W= Bvir B i B =i L1gx10'!
V] i e e e A Ry i B B
bttt :
.}T H.ax10"
] H.7x10"
[ H.6x10"
/,’ f J / 15 10"
Jr
/ geaft I H.4x 10"
F.3x10"
F.2x10"
Parameter Value i
1Titte OT1EAST3Tob- 4310117 F1.1 % 10"
2 Solvent cDCI3
3 EXperimant 10 F.ox10'"
4 Number of Scans 16
§ Spectrometer Frequency 50013 Fe.0x 10"
6 Nucleus| 1H
ra0x10"°
0 Fr.ox10"
(HgC)ZNWSM 16.0% 101
15 =
F5.0%10
F4.0x 10"
Fa0x10"
1t r20x 10"
I f H | F.0x 10"
[
u. L J | P | JL_ L Loo
p e e . F-1.0x10"
i x & <o 2| &
g E 8 E&F #] 2
- s - e -3 o
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 85 80 75 70 65 6.0 55 50 45 40 as 30 25 20 15 10 05 0.0 -05
1 (ppm)
'H-NMR (500 MHz) spectroscopic data of 15. Measured in CDCl;.
O716AS13Tob—4-3.11.1.1r
g 5 g £3 g s == ['Ee% 510"
2 & § £3 H z 22 | gs8
g g g f§8 = 3 2% | gud .
& 2 3 §8 = L 2
4 I | Y4 ISl LExit0
H.ax 10"
Fi2x10"
F.1x 10"
F1.0x10"
Parameter Walue 0
1 Title 0716AS13Tob=4=311.1.1r /\)\/\/\ Fo.0x 10
2 Solvent coeiz =
3 Experiment 1D (HGC)ZN N S/\/ 0
4 Numiber of Seans 3000 15 F8.0x 10
5 Spectrometer Frequency |125.76
6 Nucleus 13C F70x10'
6.0 x 10'0
5.0 % 10'®
4.0 x 100
Faox10™®
I F20x 10"
H.ox10™®
Fo.0
1.0%10"
T T T T T T T T T T T T T T T T T T T T T 1
D0 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 {(ppm)

I3C-NMR (125 MHz) spectroscopic data of 15. Measured in CDCls.

S92



Parameter
1 Title
2 Solvent
3 Experiment

4 Number of Scans 8

Value
0716AS513Tob—4-3.12.1 2k
CDCI3
HSQC

0716AS13Tob—4-3.12.1.2rr

110

r120

=

130

—— 140

—— 150

80 15 70

6.5

60

5.5

50

45

T T T T T T T T
4.0 3.5 30 25 20 1.5 10 0.5 0.0
f2 (ppm)

HMQC NMR (500 MHz) spectroscopic data of 15. Measured in CDCl;.

Parameter
1 Title
2 Solvent
3 Experiment

4 Number of Scans 16

Walue
0716AS13Tob—4-3.13.1.2r

CDCI3
HMBC

_1

I8

i

0716AS13Tob—4-3.13.7.2r

-

150

160

170

—1reo

= 190

80 15 10

6.5

6.0

50

T
45

T T T T T T T T
4.0 3.5 30 25 20 15 1.0 05 0.0
2 (ppm)

HMBC NMR (500 MHz) spectroscopic data of 15. Measured in CDCl;.
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Value
0716A513Tob-4-3.14.12rr
2 Solvent CDCI3
3 Experiment COosY
4 Number of Scans &

Parameter
1 Title

0716AS13Tob-4-3.14.1.2r

)8

r2

5

T T T T
80 15 70 6.5

T T T
6.0 5.5 50 45 40 35 3.0

2 (ppm)

T T T T T T T
25 20 15 1.0 05 0.0

COSY NMR (500 MHz) spectroscopic data of 15. Measured in CDCl;.

NMR spectroscopic data of 16

0716A513Tob=4-6 H CDCI2
single_pulse

T=i-5208

_ 16524
——3.2483 CHLOROFORM-D)

Parameter
+Tite
2 Instrument
3 Solvent,

6 Nueleus

4 Pulse Sequence protonjxp
5 Number of Scans B

Value
D716AS13Tob—4-6H CDOI3
JUNM-ECS400
CHLOROFORM-D

H

A il

0803 r:

1

i
g

ERETER §

S
(HsC)oN /\QJ\/\V\S/ SR

T5864 HZOr

16

‘1\_1 \ ] Jl |'\_A_._ 1

1 (ppm)

9501

0.1

0.2

T T T
0 85 8.0

T T
10 6.5

= _|i
o

6.0

e _|1.057.

2,000 1
e _[1.0088

T T T
0 45 4.0 3.5
1 (ppm)

5

o [r8d83

20 1.5 1.0

'H-NMR (400 MHz) spectroscopic data of 16. Measured in CDCl;.
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0716AS13Tob-4-6 CDCI3

a
single pulse decoupled gated NOE g g
£az
o 5 -0.050
Q@9
51%
: s e = 5 1 geass
5 a a5s F i #1e L
£ & Sas = = ke sreTs [-0.045
| I |l I N Vel
0.040
0.035
Parameter Value
1 Title 0716AS13Tob—4-6 CDCI3
2 Instrument JNM-ECS400
3 Solvent CHLOROFORM-D [0.030
4 Number of Scans 3555
§ Nucleus 13C
0.025
r0.020
F0.015
r0.010
0.005
]
0.000
—0.005
T Togile Tl gl Tnale mlier T mlEet Caleg Tegtlen T el mlen Tniloaet el ol T il R T e e e e ) B P K| o L
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 60 50 40 30 20 10 =10  -20
1 (ppm)
BC-NMR (100 MHz) spectroscopic data of 16. Measured in CDCl;.
Parameter Value
1 Title 0716A813Teb—4-6 CDCI3
2 Instrument. JNM-ECS400
3 Solvent CHLOROF ORM-D
4 Pulse Sequence hmacjxp l I\ I
5 Number of Scans M e i ;
0716AS13Tob-4-6 CDCI3 ro
gradient enhanced HMQC with é(-decoupling -]
g Fi0
20
30
£ 40
4
50
60
2 =70
;_'1 1 ]
180 =
8
80 =
3 100
r11o0
o] 2 F120
= F130
140
150
— a
3 160
: o
E
ez =170
T T T T T T T T T T T T T T T T T T T 1
9.0 B85 80 15 10 6.5 6.0 55 5.0 45 4.0 35 30 25 20 15 1.0 05 00 -0.5
2 (ppm)

HMQC NMR (400 MHz) spectroscopic data of 16. Measured in CDCls;.
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Parameter Value
1 Title 0716AS13Tob-4-6 CDCI3
2 Instrument JNM-ECS400
3 Solvent GHLOROFORM-D

4 Pulse Sequence hmbejxp

f2 (ppm)

COSY NMR (400 MHz) spectroscopic data of 16. Measured in CDCl;.
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HMBC NMR (400 MHz) spectroscopic data of 16. Measured in CDCls.
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NMR spectroscopic data of 17
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'H-NMR (500 MHz) spectroscopic data of 17. Measured in CDCl;.
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BC-NMR (125 MHz) spectroscopic data of 17. Measured in CDCl;.
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HMQC NMR (500 MHz) spectroscopic data of 17. Measured in CDCls.
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HMBC NMR (500 MHz) spectroscopic data of 17. Measured in CDCl;.
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COSY NMR (500 MHz) spectroscopic data of 17. Measured in CDCl;.
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'H-NMR (400 MHz) spectroscopic data of 18. Measured in CDCl;.
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HMQC NMR (400 MHz) spectroscopic data of 18. Measured in CDCl;.
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Parameter
1 Title
2 Instrument
3 Solvent
4 Pulse Sequence
§ Number of Scans
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COSY NMR (400 MHz) spectroscopic data of 18. Measured in CDCl;.
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NMR spectroscopic data of 19
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BBC-NMR (100 MHz) spectroscopic data of 19. Measured in CDCl;.
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1 Title
2 Instrument
3 Solvent
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HMQC NMR (400 MHz) spectroscopic data of 19. Measured in CDCls.

Parameter
1 Title
2 Instrument.
3 Solvent

Walue
0716AS13Tob—4-1 CDCI3

JNM-ECS400
CHLOROFORM-D

4 Pulse Seguence hmbcjxp

w

Illu

5 Number of Scans 16

0716AS13Tob—4-

CDCI3
HMBC

9.0 835 80

75

1.0

T
6.5

60

T
5.5

T
50

T T T T T T T T T
45 40 a5 30 25 20 1.5 10 05
2 (ppm)

HMBC NMR (400 MHz) spectroscopic data of 19. Measured in CDCl;.

S103

1 (ppm)

1 (ppm)



Parameter
1 Title
2 Instrument
3 Solvent
4 Pulse Sequence
5 Number of Scans
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COSY NMR (400 MHz) spectroscopic data of 19. Measured in CDCls.
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