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Compound 1 (Anhydride):

Energy profiles for the conformers found for compound 1. The percent population is shown, with those

included in the calculation highlighted in green. Data is sorted by relative Gibb’s free energy.

B3LYP/6-31G(d)
AG (kcal/mol) | % population

4.log 0.000 52.2
5.log 0.576 19.7
1.log 0.701 16.0
2.log 1.164 7.3
3.log 1.409 4.8
8.log 46.995

Computed chemical shifts (ppm) for compound 1. Values were obtained by scaling the calculated
isotropic values of individual atoms, using the scaling factors noted in the method section. The chemical
shifts shown are Boltzmann weighted average of the corresponding conformers. Mean absolute deviations
(MADs) (between the computed and experimental numbers, ppm) maximum absolute deviations (MAXs)

are also included.

*c Isolation” Synthesis®

Expt.#s | Comp# | Comp. Expt. | Abs. Dev. Expt. | Abs. Dev.
C17 C9 4761 43.8 3.8 43.8 3.8
C1 C2 65.73 60.7 5.0 60.4 5.3
C15 C15 85.57 87.5 1.9 87.4 1.8
C18 C16 24.82 26.2 1.4 26.1 1.3
C19 C1 16.01 17.3 1.3 17.2 1.2
C13 C3| 133.89| 1375 36| 1374 3.5
C11 C8| 139.77 | 136.1 37| 136.2 3.6
c4 C12 | 132.73| 131.0 17| 131.0 1.7
C10 C4 | 12354 | 1246 11| 1247 1.2
C8 C10 | 115.88 | 108.6 73| 108.6 7.3
C9 C7| 156.62 | 160.9 43| 161.0 4.4
C14 C11| 103.51| 113.3 9.8 | 113.1 9.6




C2 C5| 168.94 | 1704 15| 1704 1.5
C3 C6 | 168.72| 170.8 21| 1707 2.0
C12 C13 22.62 17.6 5.0 17.6 5.0
C16 C14 14.55 15.0 0.4 14.9 0.3
MAD: 3.4 | MAD: 3.3
'H Isolation” Synthesis®
Expt. #s Comp# | Comp. Expt. | Abs. Dev. Expt. | Abs. Dev.
C1 H23 3.58 3.55 0.03 3.51 0.07
C15 H29 4.17 4.24 0.07 4.21 0.04
C10 H27 7.11 6.97 0.14 6.95 0.16
C8 H26 7.10 6.99 0.11 6.93 0.17
- H24 n.o. n.o.
- H34 n.o. n.o.
C16 | ave(25,30,32) 1.31 1.32 0.01 1.28 0.03
C18 | ave(28,31,33) 1.31 1.38 0.07 1.36 0.05
C19 ave(20-22) 1.37 1.32 0.05 1.28 0.09
C12 ave(17-19) 2.54 2.24 0.30 2.38 0.16
MAD: 0.10 | MAD: 0.10

*Literature reference for experimental data.

Compound 4 (Intermediate):

Energy profiles for the conformers found for compound 4. The percent population is shown, with those
included in the calculation highlighted in green. Data is sorted by relative Gibb’s free energy.

B3LYP/6-31G(d)
AG (kcal/mol) | % population

1.log 0.000 60.5
2.log 0.284 37.5
4.log 2.414 0.9

3.log 2.484 1.0




| 8.log | 127.76 | |

Computed chemical shifts (ppm) for compound 4. Values were obtained by scaling the calculated
isotropic values of individual atoms, using the scaling factors noted in the method section. The chemical
shifts shown are Boltzmann weighted average of the corresponding conformers. Mean absolute deviations
(MADs) (between the computed and experimental numbers, ppm) maximum absolute deviations (MAXs)

are also included.

*c Isolation” Synthesis®
Expt.#s | Comp# | Comp. Expt. | Abs. Dev. Expt. | Abs. Dev.
C17 C9 47.67 43.8 3.9 43.8 3.9
Cl1 C2 61.87 60.7 1.2 60.4 1.5
C15 C15 88.07 87.5 0.6 87.4 0.7
C18 C16 24.64 26.2 1.6 26.1 1.5
C19 C1 16.70 17.3 0.6 17.2 0.5
C13 C3 131.18 137.5 6.3 137.4 6.2
C11 C8| 13748 | 136.1 14| 136.2 1.3
C4 C12 | 14046 | 131.0 95| 131.0 9.5
C10 C4 118.33 124.6 6.3 124.7 6.4
C8 C10| 10443 | 108.6 42| 108.6 4.2
C9 Cc7 158.21 160.9 2.7 161.0 2.8
C14 C11 112.38 | 113.3 09| 1131 0.7
C2 C5 17.75 17.6 0.1 17.6 0.1
C3 C6| 116.66 | 170.8 541 | 170.7 54.0
C12 C13 | 173.61 170.4 32| 1704 3.2
C16 C14 13.99 15.0 1.0 14.9 0.9
MAD: 6.1 MAD: 6.1
'H Isolation” Synthesis®
Expt. #s Comp # Comp. Expt. | Abs. Dev. Expt. | Abs. Dev.
C1 H23 3.27 3.55 0.28 3.51 0.24
C15 H29 4.46 4.24 0.22 4.21 0.25
C10 H27 6.84 6.97 0.13 6.95 0.11
C8 H26 6.93 6.99 0.06 6.93 0.00
- H24 5.26 n.o. n.o.
- H34 4.06 n.o. n.o.
C16 | ave(25,30,32) 1.33 1.32 0.01 1.28 0.05
C18 | ave(28,31,33) 1.18 1.38 0.20 1.36 0.18
C19 ave(20-22) 1.35 1.32 0.03 1.28 0.07
C12 ave(17-19) | 2.398609 2.24 0.16 2.38 0.02
MAD: 0.14 | MAD: 0.11

*Literature reference for experimental data.



Compound 2 (Carboxylic Acid):

H 26

Energy profiles for the conformers found for compound 2. The percent population is shown, with those

included in the calculation highlighted in green. Data is sorted by relative Gibb’s free energy.

B3LYP/6-31G(d)
AG (kcal/mol) | % population
2.log 0.000 51.3
1.log 0.491 22.4
3.log 0.626 17.8
4.log 1.295 5.8
9.log 1.752 2.7
10.log 2.331 1.0
5.log 4.357
14.log 4.890
6.log 4.948
16.log 5.636
13.log 7.155
15.log 7.919

Computed chemical shifts (ppm) for compound 2. Values were obtained by scaling the calculated
isotropic values of individual atoms, using the scaling factors noted in the method section. The chemical
shifts shown are Boltzmann weighted average of the corresponding conformers. Mean absolute deviations
(MADs) (between the computed and experimental numbers, ppm) maximum absolute deviations (MAXs)

are also included.

*c Isolation’ Synthesis®
Expt.#s | Comp# | Comp. Expt. | Abs. Dev. Expt. | Abs. Dev.
C17 C9 16.05 17.3 1.2 17.2 1.1
Cl1 C2 58.95 60.7 1.7 60.4 1.4




C15 C15 | 138.24 137.5 0.7 137.4 0.8
C18 C16 | 124.61 124.6 0.0 124.7 0.1
C19 C1 172.54 170.4 2.1 170.4 2.1
C13 C3| 171.40 170.8 0.6 170.7 0.7
Cc11 C8 | 159.09 160.9 1.8 | 161.0 1.9
C4 C12 | 139.35 136.1 3.3 136.2 3.2
C10 C4 47.60 43.8 3.8 43.8 3.8
C8 C10 | 108.08 108.6 0.5 108.6 0.5
C9 C7 | 112.04 113.3 1.3 113.1 1.1
C14 C11 129.85 131.0 1.2 131.0 1.2
C2 C5 17.85 17.6 0.3 17.6 0.3
C3 C6 13.99 15.0 1.0 14.9 0.9
C12 C13 86.59 87.5 0.9 87.4 0.8
C16 C14 24 .44 26.2 1.8 26.1 1.7
MAD: 1.4 | MAD: 1.3
*Literature reference for experimental data.
'H Isolation” Synthesis®
Expt. #s Comp# | Comp. Expt. | Abs. Dev. Expt. | Abs. Dev.
C1 H23 4.05 3.55 0.50 3.51 0.54
C15 H29 4.38 4.24 0.14 4.21 0.17
C10 H27 7.24 6.97 0.27 6.95 0.29
C8 H26 712 6.99 0.13 6.93 0.19
- H24 5.42 n.o. n.o.
- H34 6.54 n.o. n.o.
C16 | ave(25,30,32) 1.31 1.32 0.01 1.28 0.03
C18 | ave(28,31,33) 1.38 1.38 0.00 1.36 0.02
C19 ave(20-22) 1.40 1.32 0.08 1.28 0.12
C12 ave(17-19) 2.64 2.24 0.40 2.38 0.26
MAD: 0.19 | MAD: 0.20

*Literature reference for experimental data.

Deprotonated Compound 2 (Carboxylate):




Energy profiles for the conformers found for deprotonated 2. The percent population is shown, with

those included in the calculation highlighted in green. Data is sorted by relative Gibb’s free energy.

B3LYP/6-31G(d)
AG (kcal/mol) | % population
2.log 0.000 85.2
1.log 1.037 14.8

Computed chemical shifts (ppm) for deprotonated 2. Values were obtained by scaling the calculated
isotropic values of individual atoms, using the scaling factors noted in the method section. The chemical
shifts shown are Boltzmann weighted average of the corresponding conformers. Mean absolute deviations
(MADs) (between the computed and experimental numbers, ppm) maximum absolute deviations (MAXs)

are also included.

*c Isolation’ Synthesis®
Expt.#s | Comp# | Comp. Expt. | Abs. Dev. Expt. | Abs. Dev.
C17 C9 16.71 17.3 0.6 17.2 0.5
C1 C2 61.64 60.7 0.9 60.4 1.2
C15 C15 | 140.65 137.5 32| 1374 3.3
C18 C16 | 123.26 124.6 13| 1247 1.4
C19 C1| 172.36 170.4 20| 170.4 2.0
C13 C3 | 172.24 170.8 14| 1707 1.5
C11 C8 | 158.39 160.9 25| 161.0 2.6
C4 C12 | 138.16 136.1 21| 136.2 2.0
C10 C4 46.86 43.8 3.1 43.8 3.1
C8 C10 | 107.60 108.6 1.0| 108.6 1.0
C9 C7| 116.64 113.3 33| 113.1 3.5
C14 C11| 131.16 131.0 02| 131.0 0.2
C2 C5 17.83 17.6 0.2 17.6 0.2
C3 C6 15.14 15.0 0.1 14.9 0.2
C12 C13 85.85 87.5 1.6 87.4 1.5
C16 C14 26.02 26.2 0.2 26.1 0.1
MAD: 1.5 | MAD: 1.5

*Literature reference for experimental data.

'H Isolation’ Synthesis®
Abs.
Expt. #s Comp # | Comp. Expt. Dev. Expt. Abs. Dev.
C1 H23 3.66 3.55 0.11 3.51 0.15
C15 H29 4.23 4.24 0.01 4.21 0.02
C10 H27 7.18 6.97 0.21 6.95 0.23




C8 H26 7.05 6.99 0.06 6.93 0.12
- H24 5.23 n.o. n.o.
C16 H34 1.29 1.32 0.03 1.28 0.01
C18 | ave(25,30,32) 1.47 1.38 0.09 1.36 0.11
C19 | ave(28,31,33) 1.42 1.32 0.10 1.28 0.14
C12 ave(20-22) 2.49 2.24 0.25 2.38 0.11
ave(17-19) MAD: 0.11 MAD: 0.11

*Literature reference for experimental data.

Computed chemical shifts for H-Bonding models:

H-bonds to water:

Energy profiles for the conformers found for water H-bonding model. The percent population is shown,

with those included in the calculation highlighted in green. Data is sorted by relative Gibb’s free energy.

B3LYP/6-31G(d)

AG (kcal/mol)

% population

water_up.log

0

85.7

water_down.log

1.06173

14.3

Computed chemical shifts (ppm) for water H-bonding model. Values were obtained by scaling the
calculated isotropic values of individual atoms, using the scaling factors noted in the method section. The
chemical shifts shown are Boltzmann weighted average of the corresponding conformers. Mean absolute
deviations (MADs) (between the computed and experimental numbers, ppm) maximum absolute

deviations (MAXs) are also included.

Water up
c Isolation’ Synthesis2
Expt.#s | Comp # | Comp. | Expt. | Abs. Dev. | Expt. | Abs. Dev.
C17 C9| 1525] 173 2.1 17.2 2.0




Cl C2| 5946 | 60.7 1.2 | 604 0.9
C15 C15 | 138.99 | 137.5 1.5 | 1374 1.6
C18 C16 | 124.68 | 124.6 0.1] 124.7 0.0
C19 C1] 175.90 | 170.4 55| 1704 5.5
C13 C3 | 171.30 | 170.8 0.5 | 170.7 0.6
C11 C8 | 159.19 | 160.9 1.7 | 161.0 1.8
Ca C12 | 139.11 | 1361 3.0 | 136.2 2.9
C10 C4 | 47.09 | 438 3.3 | 438 3.3
C8 C10 | 107.72 | 108.6 0.9 | 108.6 0.9
C9 C7 | 11251 | 113.3 0.8 | 113.1 0.6
C14 C11 | 129.36 | 131.0 1.6 | 131.0 1.6
C2 C5 17.64 17.6 0.0 17.6 0.0
C3 C6 13.82 15.0 1.2 14.9 1.1
C12 C13| 86.90| 87.5 06| 874 0.5
C16 C14 | 2399 | 26.2 22| 2641 2.1
MAD: 1.6 | MAD: 1.6
*Literature reference for experimental data.
'H Isolation’ Synthesis®
Expt.
#s Comp # | Comp. | Expt. | Abs. Dev. | Expt. | Abs. Dev.
C1 H23 4.06 | 3.55 0.5]| 3.51 0.5
C15 H29 432 | 4.24 0.1 4.21 0.1
C10 H27 7.24 | 6.97 0.3| 6.95 0.3
C8 H26 7.09 | 6.99 0.1 6.93 0.2
- H24 5.39 n.o. n.o.
- H34 10.53 n.o. n.o.
C16 | ave(25,30,32) 1.28 1.32 0.0 1.28 0.0
C18 | ave(28,31,33) 1.36 1.38 0.0 1.36 0.0
C19 ave(20-22) 1.42 1.32 0.1 1.28 0.1
C12 ave(17-19) 2.51 2.42 0.1 2.38 0.1
MAD: 0.15 | MAD: 0.17
*Literature reference for experimental data.
Water down
3¢ Isolation’ Synthesis2
Expt. #s | Comp # | Comp. | Expt. | Abs. Dev. | Expt. | Abs. Dev.
C17 C9 15.02 17.3 2.3 17.2 2.2
Cl C2| 5954 | 60.7 1.2 | 604 0.9
C15 C15 | 139.28 | 137.5 1.8 | 1374 1.9
C18 C16 | 124.69 | 124.6 0.1] 124.7 0.0




C19 C1| 173.01 | 1704 26| 1704 2.6

C13 C3 | 173.38 | 170.8 2.6 | 170.7 2.7

C11 C8 | 158.94 | 160.9 2.0 | 161.0 2.1

Ca C12 | 139.15 | 136.1 3.1 1] 136.2 3.0

C10 C4 | 46.07| 4338 23| 438 2.3

C8 C10 | 107.45 | 108.6 1.2 | 108.6 1.2

C9 C7 | 11441 | 113.3 1.1 ] 113.1 1.3

C14 C11] 130.49 | 131.0 0.5 | 131.0 0.5

C2 C5| 18.21 17.6 0.6 17.6 0.6

C3 C6| 1357 | 15.0 1.4 | 14.9 1.3

C12 C13| 86.96| 87.5 05| 874 0.4

C16 C14 | 2236 | 26.2 38| 26.1 3.7

MAD: 1.7 | MAD: 1.7

*Literature reference for experimental data.
'H Isolation’ Synthesis®
Expt.
#s Comp # | Comp. | Expt. | Abs. Dev. | Expt. | Abs. Dev.
C1 H23 3.93| 3.55 04| 3.51 0.4
C15 H29 437 | 4.24 0.1 4.21 0.2
C10 H27 7.26 | 6.97 0.3| 6.95 0.3
C8 H26 712 | 6.99 0.1 6.93 0.2
- H24 5.43 n.o. n.o.
- H34 9.43 n.o. n.o.

C16 | ave(25,30,32) 1.29 | 1.32 00| 1.28 0.0
C18 | ave(28,31,33) 1.29 | 1.38 0.1 1.36 0.1
C19 ave(20-22) 1.38 | 1.32 0.1 1.28 0.1
C12 ave(17-19) 250 | 242 0.1 2.38 0.1
MAD: 0.15 | MAD: 0.17

*Literature reference for experimental data.

H-bonds to methanol:

Energy profiles for the conformers found for methanol H-bonding model. The percent population is

shown, with those included in the calculation highlighted in green. Data is sorted by relative Gibb’s free

energy.

B3LYP/6-31G(d)

AG (kcal/mol)

% population

methanol_up.log

0

95.

1

methanol_down.log

1.763275

4.

9

10



Computed chemical shifts (ppm) for compound methanol H-bonding model. Values were obtained by

scaling the calculated isotropic values of individual atoms, using the scaling factors noted in the method

section. The chemical shifts shown are Boltzmann weighted average of the corresponding conformers.
Mean absolute deviations (MADs) (between the computed and experimental numbers, ppm) maximum

absolute deviations (MAXs) are also included.

MeOH up
c Isolation’ Synthesis2

Expt. #s | Comp # | Comp. | Expt. | Abs. Dev. | Expt. | Abs. Dev.

C17 C9 10.60 17.3 6.7 17.2 6.6

C1 C2| 5314 | 60.7 76| 604 7.3

C15 C15| 126.51 | 137.5 11.0 | 1374 10.9

C18 C16 | 109.70 | 124.6 14.9 | 124.7 15.0

C19 C1| 159.45 | 170.4 10.9 | 170.4 10.9

C13 C3 | 154.76 | 170.8 16.0 | 170.7 15.9

C11 C8 | 143.72 | 160.9 17.2 | 161.0 17.3

Ca C12 | 125.64 | 136.1 10.5 | 136.2 10.6

C10 C4| 40.76 | 43.8 3.0 | 438 3.0

C8 C10 | 93.96 | 108.6 14.6 | 108.6 14.6

C9 C7 | 103.63 | 113.3 9.7 | 113.1 9.5

C14 C11 | 116.64 | 131.0 144 | 131.0 14.4

C2 C5 12.41 17.6 5.2 17.6 5.2

C3 C6 9.32| 15.0 57| 14.9 5.6

C12 C13| 7840 | 875 9.1 87.4 9.0

C16 C14 | 18.38 | 26.2 78| 26.1 7.7

MAD: 10.3 | MAD: 10.2

*Literature reference for experimental data.
'H Isolation’ Synthesis®
Expt.
#s Comp # | Comp. | Expt. | Abs. Dev. | Expt. | Abs. Dev.
C1 H23 4.02 | 3.55 0.5]| 3.51 0.5
C15 H29 4.31 4.24 0.1 4.21 0.1
C10 H27 7.09 | 6.97 0.1 6.95 0.1
C8 H26 7.04 | 6.99 0.0| 6.93 0.1
- H24 5.07 n.o. n.o.
- H34 10.90 n.o. n.o.

C16 | ave(25,30,32) 1.32 1.32 0.0 1.28 0.0
C18 | ave(28,31,33) 1.39 1.38 0.0 1.36 0.0
C19 ave(20-22) 1.46 1.32 0.1 1.28 0.2
C12 ave(17-19) 253 | 242 0.1 2.38 0.1
MAD: 0.12 | MAD: 0.16
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MeOH down

c Isolation’ Synthesis2
Expt. #s | Comp # | Comp. | Expt. | Abs. Dev. | Expt. | Abs. Dev.
C17 C9 10.18 17.3 71 17.2 7.0
Cl C2| 53.05| 60.7 77| 604 7.4
C15 C15 | 126.58 | 137.5 109 | 1374 10.8
C18 C16 | 109.98 | 124.6 14.6 | 124.7 14.7
C19 C1| 155.64 | 170.4 14.8 | 170.4 14.8
C13 C3 | 156.83 | 170.8 14.0 | 170.7 13.9
C11 C8 | 143.75 | 160.9 17.1 | 161.0 17.2
Ca C12 | 125.40 | 136.1 10.7 | 136.2 10.8
C10 C4| 40.88 | 43.8 29| 438 2.9
C8 C10| 93.48 | 108.6 15.1 | 108.6 15.1
C9 C7 | 105.24 | 113.3 8.1 | 113.1 7.9
C14 C11] 118.03 | 131.0 13.0 | 131.0 13.0
C2 C5 12.72 17.6 4.9 17.6 4.9
C3 C6 9.00 15.0 6.0 14.9 5.9
C12 C13 | 79.41 87.5 8.1 87.4 8.0
C16 C14 17.41 26.2 8.8 | 26.1 8.7
MAD: 10.2 | MAD: 10.2
*Literature reference for experimental data.
'H Isolation’ Synthesis®
Expt. #s Comp # | Comp. | Expt. | Abs. Dev. | Expt. | Abs. Dev.
C1 H23 3.84 | 3.55 0.29 | 3.51 0.33
C15 H29 4.31 4.24 0.07 | 4.21 0.10
C10 H27 710 | 6.97 0.13 | 6.95 0.15
C8 H26 7.00 | 6.99 0.01 6.93 0.07
- H24 5.09 n.o. n.o.
- H34 9.59 n.o. n.o.
C16 | ave(25,30,32) 1.38 1.32 0.06 1.28 0.10
C18 | ave(28,31,33) 1.34 1.38 0.04 1.36 0.02
C19 ave(20-22) 1.47 1.32 0.15 1.28 0.19
Cc12 ave(17-19) 253 | 242 0.11 2.38 0.15
MAD: 0.11 | MAD: 0.14

*Literature reference for experimental data.

Dimer model:




Computed chemical shifts (ppm) for dimer model. Values were obtained by scaling the calculated

isotropic values of individual atoms, using the scaling factors noted in the method section. The chemical

shifts shown are Boltzmann weighted average of the corresponding conformers. Mean absolute deviations

(MADs) (between the computed and experimental numbers, ppm) maximum absolute deviations (MAXs)

are also included.

c Isolation’ Synthesis2
Expt. #s | Comp # | Comp. | Expt. | Abs. Dev. | Expt. | Abs. Dev.
C17 C9 15.21 17.3 2.1 17.2 2.0
Cl C2| 5942 | 60.7 1.3 | 604 1.0
C15 C15 | 138.77 | 137.5 1.3 | 1374 1.4
C18 C16 | 124.83 | 124.6 0.2 | 124.7 0.1
C19 C1| 178.27 | 1704 79| 1704 7.9
C13 C3 | 171.48 | 170.8 0.7 | 170.7 0.8
C11 C8 | 159.30 | 160.9 1.6 | 161.0 1.7
Ca C12 | 139.42 | 136.1 3.3 ] 136.2 3.2
C10 C4 | 46.41 43.8 26| 438 2.6
C8 C10 | 107.94 | 108.6 0.7 | 108.6 0.7
C9 C7 | 112.03 | 113.3 1.3 | 113.1 1.1
C14 C11 | 128.55 | 131.0 2.4 | 131.0 2.4
C2 C5 17.83 17.6 0.2 17.6 0.2
C3 C6| 1365| 15.0 1.4 | 14.9 1.3
C12 C13| 86.77| 875 07| 874 0.6
C16 C14 | 2355| 26.2 27| 26.1 2.6
MAD: 1.9 | MAD: 1.8
*Literature reference for experimental data.
'H Isolation’ Synthesis®
Expt. #s Comp # | Comp. | Expt. | Abs. Dev. | Expt. | Abs. Dev.
C1 H23 4.11 3.55 06| 3.51 0.6
C15 H29 438 | 4.24 0.1 4.21 0.2
C10 H27 717 | 6.97 02| 6.95 0.2
C8 H26 7.01 6.99 0.0| 6.93 0.1
- H24 5.32 n.o. n.o.
- H34 12.41 n.o. n.o.
C16 | ave(25,30,32) 1.28 1.32 0.0 1.28 0.0
C18 | ave(28,31,33) 1.36 1.38 0.0 1.36 0.0
C19 ave(20-22) 1.41 1.32 0.1 1.28 0.1
C12 ave(17-19) 248 | 242 0.1 2.38 0.1
MAD: 0.14 | MAD: 0.16

Dimer:
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Computed chemical shifts (ppm) for dimer. Values were obtained by scaling the calculated isotropic
values of individual atoms, using the scaling factors noted in the method section. The chemical shifts
shown are Boltzmann weighted average of the corresponding conformers. Mean absolute deviations
(MADs) (between the computed and experimental numbers, ppm) maximum absolute deviations (MAXs)

are also included.

c Isolation’ Synthesis2
Expt. #s | Comp # | Comp. | Expt. | Abs. Dev. | Expt. | Abs. Dev.
C17 C9 15.81 17.3 1.5 17.2 1.4
Cl C2| 5943 | 60.7 1.3 | 604 1.0
C15 C15| 138.68 | 137.5 1.2 | 137.4 1.3
C18 C16 | 124.88 | 124.6 0.3 | 124.7 0.2
C19 C1| 178.42 | 170.4 8.0 | 170.4 8.0
C13 C3 | 171.36 | 170.8 0.6 | 170.7 0.7
C11 C8 | 159.08 | 160.9 1.8 | 161.0 1.9
Ca C12 | 139.09 | 136.1 3.0 | 136.2 2.9
C10 C4| 46.85| 4338 3.1 43.8 3.1
C8 C10 | 108.10 | 108.6 0.5 | 108.6 0.5
C9 C7 | 11174 | 113.3 1.6 | 113.1 1.4
C14 C11 | 128.98 | 131.0 2.0 | 131.0 2.0
C2 C5 17.49 17.6 0.1 17.6 0.1
C3 C6 14.08 15.0 0.9 14.9 0.8
C12 C13| 86.80| 87.5 07| 874 0.6
C16 C14 | 23.89| 26.2 23| 2641 2.2
MAD: 1.8 | MAD: 1.7

*Literature reference for experimental data.

'H Isolation’ Synthesis®
Expt. #s Comp # | Comp. | Expt. | Abs. Dev. | Expt. | Abs. Dev.
C1 H23 402 | 3.55 047 | 3.51 0.51
C15 H29 430 | 4.24 0.1 4.21 0.1
C10 H27 7.26 | 6.97 03] 6.95 0.3
C8 H26 7.05| 6.99 0.1 6.93 0.1
- H24 5.35 n.o. n.o.
- H34 12.49 n.o. n.o.
C16 | ave(25,30,32) 1.24 1.32 0.1 1.28 0.0
C18 | ave(28,31,33) 1.30 1.38 0.1 1.36 0.1
C19 ave(20-22) 1.36 | 1.32 00| 1.28 0.1
Cc12 ave(17-19) 249 | 242 0.1 2.38 0.1
MAD: 0.14 | MAD: 0.17

*Literature reference for experimental data.
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Carboxylate-acid complex:

Computed chemical shifts (ppm) for carboxylate-acid complex. Values were obtained by scaling the

calculated isotropic values of individual atoms, using the scaling factors noted in the method section. The

chemical shifts shown are Boltzmann weighted average of the corresponding conformers. Mean absolute

deviations (MADs) (between the computed and experimental numbers, ppm) maximum absolute

deviations (MAXs) are also included.

c Isolation’ Synthesis2
Expt. #s | Comp # | Comp. | Expt. | Abs. Dev. | Expt. | Abs. Dev.
19 Cl7 | 21.25 17.3 4.0 17.2 4.1
1 Cl| 60.31 60.7 04| 604 0.1
13 C15 | 139.16 | 137.5 1.7 | 137.4 1.8
10 C18 | 123.30 | 124.6 1.3 | 1247 1.4
C19 | 17415 | 170.4 3.7 | 1704 3.7
3 C13 | 171.95 | 170.8 1.2 | 170.7 1.3
9 C11 ] 158.00 | 160.9 29 1] 161.0 3.0
11 C4 | 139.76 | 136.1 3.7 | 136.2 3.6
17 C10 | 46.27 | 43.8 25| 43.8 2.5
8 C8 | 107.84 | 108.6 0.8 | 108.6 0.8
14 C9 | 114.72 | 113.3 1.4 | 113.1 1.6
4 C14 | 130.33 | 131.0 0.7 | 131.0 0.7
12 C2 17.71 17.6 0.1 17.6 0.1
16 C3 15.44 15.0 0.4 14.9 0.5
15 Cl2 | 86.59| 875 09| 874 0.8
18 C16 | 21.09| 26.2 5.1 26.1 5.0
MAD: 1.9 | MAD: 1.9
*Literature reference for experimental data.
'H Isolation’ Synthesis®
Expt. #s Comp # | Comp. | Expt. | Abs. Dev. | Expt. | Abs. Dev.
C1 H23 3.80 | 3.55 0.25| 3.51 0.29
C15 H29 4.31 4.24 0.07 | 4.21 0.10
C10 H27 710 | 6.97 0.13 | 6.95 0.15
C8 H26 7.02 | 6.99 0.03| 6.93 0.09
- H24 5.49 n.o. n.o.
- H34 11.21 n.o. n.o.
C16 | ave(25,30,32) 1.23 1.32 0.09 1.28 0.05
C18 | ave(28,31,33) 1.37 1.38 0.01 1.36 0.01
C19 ave(20-22) 1.44 1.32 0.12 1.28 0.16
Cc12 ave(17-19) 246 | 242 0.04 | 2.38 0.08
MAD: 0.09 | MAD: 0.12

*Literature reference for experimental data.

15



Computed Chemical Shifts (ppm) for Acetic Acid-Based Systems:

Values were obtained by scaling the calculated isotropic values of individual atoms, using the scaling
factors noted in the method section. Deviations are explored for the carbonyl carbon. The chemical shifts

shown for diacetate are Boltzmann weighted average of the corresponding conformers.

Isotropic | Shift Averaged | Reported®” | Difference
Acetate | 1C 0.2520 180.6 182.6 2.0
2C 158.6328 26.4 249 -1.5
30 5.1169 | -
40 21.1203 | -
5H 29.5719 2.14 1.98 1.80 -0.18
6H 29.5720 2.14
7H 30.1019 1.65
Isotropic | Shift Averaged | Reported®® | Difference
Acetic Acid 1C 1.9432 178.9 178.1 -0.8
2C 165.7104 19.5 22.0 2.5
30 -61.2251 | -
40 115.2616 | -
5H 24.7770 6.6
6H 29.2433 2.45 2.25 2.08 -0.17
7H 29.2433 2.45
8H 29.8746 1.86
Biacetate Isotropic Isotropic Shift Shift Averaged | Reported® | Difference
Conf 1 Conf 2 | Conf_1 | Conf 2
E(kcal/mol) 0| 2.0048625
1C -0.1413 -0.3938 180.9 181.2 181.3 180.2 -1.1
2C 161.0401 159.888 24.1 25.2 24.4
3C -0.8501 -0.8136 181.6 181.6
4 C 160.4052 159.7281 24.7 25.4
50 -28.6268 -5.8805
6 O 61.8756 20.0211
70 -18.0544 -44.2923
80 41.5098 80.2739
9 H 11.4201 14.5844
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10 H 29.4106 29.5627
11 H 29.4782 29.9739
12 H 30.0744 29.5627
13 H 29.448 28.9227
14 H 29.5238 28.9227
15 H 30.1044 29.7839

Computed Chemical Shifts (ppm) for Propanoic Acid-Based Systems:

Values were obtained by scaling the calculated isotropic values of individual atoms, using the scaling
factors noted in the method section. The chemical shifts shown are Boltzmann weighted average of the

corresponding conformers.

Propanoic Acid | Isotropic | Isotropic Shift Shift Averaged | Reported®’ | Difference
Conf 1 Conf 2
E (kcal/mol) 0.00 0.90
1C -1.1 -1.3 181.9 182.0 181.9 181.3 -0.6
2C 157.4 154.4 27.6 30.6 28.1 28.7 0.6
3C 178.6 174.4 7.0 11.0 7.7 9.9 2.2
40 -52.2 -57.3 | - - -
50 119.6 118.0 | - - -
6H 24.7 24.8 6.68 6.65
7H 28.9 29.5 2.73 2.24 2.68 2.38 -0.30
8H 28.9 29.0 2.73 2.71
9H 30.7 30.4 1.09 1.38 1.15 1.16 0.01
10H 30.7 30.3 1.11 1.44
11H 30.7 30.5 1.11 1.28
Isotropic | Shift Averaged | Reported>® | Difference
Propanoate | 1C -2.1 182.8 186.0 3.2
2C 151.5 33.4 32.2 -1.2
3C 175.0 10.5 11.7 1.2
40 199 | -
50 30.8 | -
6H 29.4 2.27 2.27 2.18 -0.09
7H 29.4 2.27
8H 30.7 1.09 1.04 1.06 0.02
9H 30.8 1.02
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| 10H

30.8 |

1.02 |

Energy Comparison for B3LYP — D3 Optimizations:

H;C
o
H;C
H,yC
H,C

proposed cereoanhydride (1)

0 kcal/mol

-1.55 kcal/mol

NMR Shift Table for B3LYP — D3 Optimizations:

cereoanhydride (2)
-21.9 kcal/mol

Atom Exp. Anhydride  Abs. Acid Abs.  Carboxylate  Abs.
Label (1) d Dev. (2) & Dev. o) Dev.
Co6 170.7 168.8 1.9 168.6 2.1 172.2 1.5
C5 170.4 168.7 1.7 170.1 0.3 172.6 22
c7 161.0 156.8 4.2 156.8 4.2 158.4 2.6
C3 137.4 133.8 3.6 135.7 1.7 140.3 29
C8 136.2 140.0 3.8 136.8 0.6 137.5 1.3
C12 131.0 132.2 1.2 127.4 3.6 131.6 0.6
C4 124.7 123.4 1.3 122.5 2.2 122.7 2.0
C11 113.1 103.2 9.9 109.9 3.2 115.6 2.5
C10 108.6 115.6 7.0 106.5 2.1 107.6 1.0
C15 874 85.0 24 85.2 2.2 85.5 1.9
C2 60.4 65.4 5.0 58.4 2.0 60.9 0.5
c9 43.8 46.7 29 46.8 3.0 46.5 2.7
Cl6 26.1 24.0 2.1 23.8 2.3 25.6 0.5
C13 17.6 22.4 4.8 17.1 0.5 17.3 0.3
C1 17.2 15.6 1.6 16.2 1.0 16.6 0.6
C14 14.9 14.1 0.8 14.0 0.9 14.9 0.0
M.A.D.2 34 2.0 1.4
MAX?3 9.9 4.2 29
H27 6.95 7.11 0.16 6.95 0.14 7.11 0.16
H26 6.93 7.09 0.16 6.93 0.06 7.09 0.16
H29 421 4.09 0.12 4.21 0.13 4.24 0.03
H23 3.51 3.53 0.02 3.51 0.42 3.54 0.03
H17-19 2.28 2.56 0.18 2.38 0.09 2.48 0.10
H28,31,33 1.36 1.29 0.07 1.36 0.01 1.46 0.10
H30,32,25 1.28 1.30 0.02 1.28 0.02 1.32 0.04
H20-22 1.28 1.36 0.08 1.28 0.07 1.39 0.11
M.A.D.2 0.10 0.12 0.09
MAX3 0.18 0.42 0.16

18



1Protons not seen in the experimental NMRs are not included here (OH'’s and acid H). 2 Mean absolute
deviation. 3 Maximum absolute deviation. Deviations of <5 ppm (**C) and <0.3 ppm ('H) are generally
considered acceptable.>13

Energy profile and computed chemical shifts for B3LYP-D3 optimized structures:

Compound 1 (Anhydride):

Energy profiles for the conformers found for compound 1. The percent population is shown, with those
included in the calculation highlighted in green. Data is sorted by relative Gibb’s free energy.

B3LYP/6-31G(d)
AG (kcal/mol) | % population

8.log 0.000 48.9
5.log 0.511 20.6
1.log 0.556 19.1
2.log 1.154 7.0
3.log 1.443 4.3
9.log 216.628

Computed chemical shifts (ppm) for compound 1. Values were obtained by scaling the calculated
isotropic values of individual atoms, using the scaling factors noted in the method section. The chemical
shifts shown are Boltzmann weighted average of the corresponding conformers. Mean absolute deviations
(MADs) (between the computed and experimental numbers, ppm) maximum absolute deviations (MAXs)

are also included.

*c Isolation’ Synthesis®

Expt.#s | Comp# | Comp. Expt. | Abs. Dev. Expt. | Abs. Dev.
C17 C9 46.70 43.8 2.9 43.8 2.9

C1 C2 65.44 60.7 4.7 60.4 5.0

C15 C15 84.97 87.5 2.5 87.4 2.4

C18 C16 23.97 26.2 2.2 26.1 2.1
C19 C1 15.59 17.3 1.7 17.2 1.6
C13 C3| 133.84 137.5 37| 1374 3.6
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C11 C8 | 140.01 136.1 3.9 136.2 3.8
C4 C12 | 132.24 131.0 1.2 131.0 1.2
C10 C4 | 123.39 124.6 1.2 124.7 1.3
C8 C10| 115.64 108.6 7.0 108.6 7.0
C9 C7 | 156.77 160.9 4.1 161.0 4.2
C14 C1 103.20 113.3 10.1 113.1 9.9
C2 C5| 168.66 170.4 1.7 170.4 1.7
C3 C6 | 168.79 170.8 2.0 | 170.7 1.9
C12 C13 22.36 17.6 4.8 17.6 4.8
C16 C14 14.07 15.0 0.9 14.9 0.8
MAD: 3.4 | MAD: 3.4
*Literature reference for experimental data.
'H Isolation” Synthesis®
Expt. #s Comp# | Comp. Expt. | Abs. Dev. Expt. | Abs. Dev.
C1 H23 3.53 3.55 0.02 3.51 0.02
C15 H29 4.09 4.24 0.15 4.21 0.12
C10 H27 7.11 6.97 0.14 6.95 0.16
C8 H26 7.09 6.99 0.10 6.93 0.16
- H24 n.o. n.o.
- H34 n.o. n.o.
C16 | ave(25,30,32) 1.30 1.32 0.02 1.28 0.02
C18 | ave(28,31,33) 1.29 1.38 0.09 1.36 0.07
C19 ave(20-22) 1.36 1.32 0.04 1.28 0.08
C12 ave(17-19) 2.56 2.24 0.32 2.38 0.18
MAD: 0.11 MAD: 0.10

*Literature reference for experimental data.

Compound 4 (Intermediate):

Energy profiles for the conformers found for compound 4. The percent population is shown, with those

included in the calculation highlighted in green. Data is sorted by relative Gibb’s free energy.
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B3LYP/6-31G(d)

AG (kcal/mol) | % population
1.log 0.000 62.7
2.log 0.353 34.6
5.log 2.112 1.8
4.log 2.450 1.0
3.log 2.686

Computed chemical shifts (ppm) for compound 4. Values were obtained by scaling the calculated

isotropic values of individual atoms, using the scaling factors noted in the method section. The chemical

shifts shown are Boltzmann weighted average of the corresponding conformers. Mean absolute deviations

(MADs) (between the computed and experimental numbers, ppm) maximum absolute deviations (MAXs)

are also included.

*c Isolation” Synthesis®
Expt.#s | Comp# | Comp. Expt. | Abs. Dev. Expt. | Abs. Dev.
C17 C9 46.73 43.8 2.9 43.8 2.9
Cl1 C2 61.83 60.7 1.1 60.4 1.4
C15 C15 87.52 87.5 0.0 87.4 0.1
C18 C16 23.93 26.2 2.3 26.1 2.2
C19 C1 16.46 17.3 0.8 17.2 0.7
C13 C3 131.36 137.5 6.1 137.4 6.0
C11 C8| 137.13| 136.1 1.0 | 136.2 0.9
C4 C12| 139.89 | 131.0 89| 131.0 8.9
C10 C4 117.97 124.6 6.6 124.7 6.7
C8 C10| 104.03 | 108.6 46| 108.6 4.6
C9 Cc7 158.49 160.9 2.4 161.0 2.5
C14 C11 11174 | 113.3 16| 113.1 1.4
C2 C5 17.51 17.6 0.1 17.6 0.1
C3 C6| 117.59 | 170.8 53.2 | 1707 53.1
C12 C13 173.59 170.4 3.2 170.4 3.2
C16 C14 13.86 15.0 1.1 14.9 1.0
MAD: 6.0 | MAD: 6.0
'H Isolation” Synthesis®
Expt. #s Comp # Comp. Expt. | Abs. Dev. Expt. | Abs. Dev.
C1 H23 3.23 3.55 0.32 3.51 0.28
C15 H29 4.44 4.24 0.20 4.21 0.23
C10 H27 6.84 6.97 0.13 6.95 0.11
C8 H26 6.93 6.99 0.06 6.93 0.00
- H24 5.27 n.o. n.o.
- H34 4.09 n.o. n.o.

21



C16 | ave(25,30,32) 1.32 1.32 0.00 1.28 0.04
C18 | ave(28,31,33) 1.17 1.38 0.21 1.36 0.19
C19 ave(20-22) 1.35 1.32 0.03 1.28 0.07
C12 ave(17-19) 242 2.24 0.18 2.38 0.04

MAD: 0.14 | MAD: 0.12

*Literature reference for experimental data.

Compound 2 (Carboxylic Acid):

Energy profiles for the conformers found for compound 2. The percent population is shown, with those

included in the calculation highlighted in green. Data is sorted by relative Gibb’s free energy.

B3LYP/6-31G(d)
AG (kcal/mol) | % population
2.log 0 44
1.log 0.284 27.3
3.log 0.635 15.1
4.log 1.035 7.7
9.log 1.381 4.3
10.log 1.999 1.5
8.log 4.14
5.log 4.59
6.log 5.22
7.log 4.95
12.log 6.86
14.log 7.69

Computed chemical shifts (ppm) for compound 2. Values were obtained by scaling the calculated
isotropic values of individual atoms, using the scaling factors noted in the method section. The chemical
shifts shown are Boltzmann weighted average of the corresponding conformers. Mean absolute deviations
(MADs) (between the computed and experimental numbers, ppm) maximum absolute deviations (MAXs)

are also included.
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*c Isolation’ Synthesis2
Expt.#s | Comp# | Comp. Expt. | Abs. Dev. Expt. | Abs. Dev.
C17 C9 16.18 17.3 1.1 17.2 1.0
Cl1 C2 58.38 60.7 2.3 60.4 2.0
C15 C15| 135.66 137.5 1.8 137.4 1.7
C18 C16 | 122.51 124.6 2.1 124.7 2.2
C19 C1 170.12 170.4 0.3 170.4 0.3
C13 C3 | 168.63 170.8 2.2 170.7 2.1
C11 C8 | 156.81 160.9 41| 161.0 4.2
C4 C12 | 136.80 136.1 0.7 136.2 0.6
C10 C4 46.83 43.8 3.0 43.8 3.0
C8 C10 | 106.47 108.6 2.1 108.6 2.1
C9 C7 | 109.87 113.3 3.4 113.1 3.2
C14 C11 127.42 131.0 3.6 131.0 3.6
C2 C5 17.06 17.6 0.5 17.6 0.5
C3 C6 14.03 15.0 1.0 14.9 0.9
C12 C13 85.23 87.5 2.3 87.4 2.2
C16 C14 23.85 26.2 2.4 26.1 2.3
MAD: 21| MAD: 2.0
*Literature reference for experimental data.
'H Isolation” Synthesis®
Expt. #s Comp# | Comp. Expt. | Abs. Dev. Expt. | Abs. Dev.
C1 H23 3.93 3.55 0.38 3.51 0.42
C15 H29 4.34 4.24 0.10 4.21 0.13
C10 H27 7.09 6.97 0.12 6.95 0.14
C8 H26 6.99 6.99 0.00 6.93 0.06
- H24 5.32 n.o. n.o.
- H34 6.89 n.o. n.o.
C16 | ave(25,30,32) 1.30 1.32 0.02 1.28 0.02
C18 | ave(28,31,33) 1.37 1.38 0.01 1.36 0.01
C19 ave(20-22) 1.35 1.32 0.03 1.28 0.07
C12 ave(17-19) 2.47 2.24 0.23 2.38 0.09
MAD: 0.11 | MAD: 0.12

*Literature reference for experimental data.

Deprotonated Compound 2 (Carboxylate):




Energy profiles for the conformers found for deprotonated 2. The percent population is shown, with

those included in the calculation highlighted in green. Data is sorted by relative Gibb’s free energy.

B3LYP/6-31G(d)

AG (kcal/mol)

% population

2.log

0.000

80.0

1.log

0.820

20.0

Computed chemical shifts (ppm) for compound deprotonated 2. Values were obtained by scaling the

calculated isotropic values of individual atoms, using the scaling factors noted in the method section. The

chemical shifts shown are Boltzmann weighted average of the corresponding conformers. Mean absolute

deviations (MADs) (between the computed and experimental numbers, ppm) maximum absolute

deviations (MAXs) are also included.

*c Isolation’ Synthesis®
Expt.#s | Comp# | Comp. Expt. | Abs. Dev. Expt. | Abs. Dev.
C17 C9 16.60 17.3 0.7 17.2 0.6
C1 C2 60.90 60.7 0.2 60.4 0.5
C15 C15 | 140.35 137.5 28| 1374 2.9
C18 C16 | 122.69 124.6 19| 1247 2.0
C19 C1| 17259 170.4 22| 1704 2.2
C13 C3 | 172.16 170.8 14| 1707 1.5
C11 C8 | 158.43 160.9 25| 161.0 2.6
C4 C12 | 137.52 136.1 14| 136.2 1.3
C10 C4 46.52 438 2.7 43.8 2.7
C8 C10 | 107.58 108.6 1.0| 108.6 1.0
C9 C7 | 11557 113.3 23| 113.1 2.5
C14 C11| 131.65 131.0 06| 131.0 0.6
C2 C5 17.27 17.6 0.3 17.6 0.3
C3 C6 14.91 15.0 0.1 14.9 0.0
C12 C13 85.52 87.5 2.0 87.4 1.9
C16 C14 25.64 26.2 0.6 26.1 0.5
MAD: 1.4 | MAD: 1.4
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*Literature reference for experimental data.

'H Isolation’ Synthesis®
Abs.
Expt. #s Comp # | Comp. Expt. Dev. Expt. Abs. Dev.
C1 H23 3.54 3.55 0.01 3.51 0.03
C15 H29 4.24 4.24 0.00 4.21 0.03
C10 H27 7.11 6.97 0.14 6.95 0.16
C8 H26 7.09 6.99 0.10 6.93 0.16
- H24 5.18 n.o. n.o.

C16 H34 1.32 1.32 0.00 1.28 0.04
C18 | ave(25,30,32) 1.46 1.38 0.08 1.36 0.10
C19 | ave(28,31,33) 1.39 1.32 0.07 1.28 0.11
C12 ave(20-22) 2.48 2.24 0.24 2.38 0.10
ave(17-19) MAD: 0.08 MAD: 0.09

*Literature reference for experimental data.
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