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3a

MMFF conformer // AM1 geometry // B3LYP/6-31G(d) geometry optimization // GIAO B3LYP/6-311+G(d,p)

Carbon number Cs Cs Csa Cs G Cs. C, G C, G Cio
gaussian carbon label Cc2 c3 (o] Cc5 Cé Cc7 Ci1 C12 C17 Cc20 c23
COOMe ceto GIAO shielding (ppm) 50.47 47.22 41.66 43.14 49.06 54,11 122.70 21.00 15.71 7.01 127.57
COOMe ceto GIAO chemical shift (ppm) 126.94 130.19 135.74 134.27 128.35 123.30 54.71 156.40 161.70 170.40 49.83
experimental chemical shift (ppm) 128.20 128.90 132.20 134.20 127.30 124.70 52,90 161.00 163.30 167.50 54.00

| 8(exp) - 8(calc) | (ppm) 126 129 354 007 105 140 181 460 160 290  4.17
MEAN ABSOLUTE ERROR (ppm)

2.15

COOMe ceto v=-09893x +1.5455 d(exp) - 8(calc) (ppm)

R?=0.9954

— - -
- - - -
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3b

MMFF conformer // AM1 geometry // B3LYP/6-31G(d) geometry optimization // GIAO B3LYP/6-311+G(d,p)

Carbon number Cs Cs Csa Ce (o Cs, C, C; C Co Cio
gaussian carbon label Cc2 c3 (o] c5 Cé c7 Ci1 C12 Ci6 Cc20 Cc23
COOMe enol GIAO shielding (ppm) 53.26 47.86 43.60 43.56 53.99 60.20 9291 18.27 19.64 2.68 128.83
COOMe enol GIAO chemical shift (ppm) 124.15 129.55 133.80 133.85 123.42 117.20 84.49 159.14 157.77 174.73 48.58
experimental chemical shift (ppm) 127.60 127.90 132.80 133.20 123.90 120.00 83.70 158.30 161.00 171.60 53.40

| 8(exp) - (calc) | (ppm) 345 165 100 065 048 2.8 079 0.84 323 3.13  4.82
MEAN ABSOLUTE ERROR (ppm)

2.07

COOMe enol ,-o9620x+53772 d(exp) - 8(calc) (ppm)

R?=0.9959
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3c

MMFF conformer // AM1 geometry // B3LYP/6-31G(d) geometry optimization // GIAO B3LYP/6-311+G(d,p)

Carbon number Cs Cs Csa Cs (o Cs. C, G C, G Cio
gaussian carbon label Cc2 c3 (o] Cc5 Cé Cc7 Ci1 C12 (o3 1} Cc18 c21
COOMe aro3 GIAO shielding (ppm) 53.21 47.88 43,54 43.59 53.96 60.19 9290 18.24 19.63 2.73 128.87
COOMe aro3 GIAO chemical shift (ppm) 124.19 129.53 133.86 133.81 123.45 117.21 84.51 159.17 157.77 174.67 48.54
experimental chemical shift (ppm) 127.60 127.90 132.80 133.20 123.90 120.00 83.70 158.30 161.00 171.60 53.40

| 3(exp) - 8(calc) | (ppm) 341 1.63 1.06 0.61 0.45 2.79 0.81 0.87 3.23 3.07 4.86

MEAN ABSOLUTE ERROR (ppm)

2.07

COOMe aro3 ,-o.9622x+5.3776 d(exp) - d(calc) (ppm)

R?=0.9959
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3d

MMFF conformer // AM1 geometry // B3LYP/6-31G(d) geometry optimization // GIAO B3LYP/6-311+G(d,p)

Carbon number Cs Cs Csa Ce (o Cs, C, C; C, G Cio
gaussian carbon label Cc2 c3 (o] c5 Cé c7 Ci1 C12 C15 Cc20 c23
COOMe aro2 GIAO shielding (ppm) 51.15 54.26 44.58 44.48 52.47 66.96 82.94 21.68 22.52 9.13 129.38
COOMe aro2 GIAO chemical shift (ppm) 126.25 123.15 132.82 132,93 124.93 110.45 94.47 155.73 154.88 168.28 48.03
experimental chemical shift (ppm) 127.60 127.90 132.80 133.20 123.90 120.00 83.70 158.30 161.00 171.60 53.40

| 8(exp) - (calc) | (ppm) 135 475 002 027 103 955 1077 257 612 332 537
MEAN ABSOLUTE ERROR (ppm)

4.10

COOMe aro2 v-=1.0168x-01391 d(exp) - 8(calc) (ppm)

R?=0.9765

-
- -
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3e

MMFF conformer // AM1 geometry // B3LYP/6-31G(d) geometry optimization // GIAO B3LYP/6-311+G(d,p)

Carbon number Cs Cs Csa Cs (o Cs, C, G C Co Cio
gaussian carbon label Cc2 c3 (o] c5 Cé c7 Ci1 C12 (o3 1} C18 c21
COOMe arol GIAO shielding (ppm) 51.405 53.7459 35.9422 42.2634 55.8771 72.2202 83.5289 24.064 27.3574 7.4857 130.037
COOMe arol GIAO chemical shift (ppm) 126.00 123.66 141.46 135.14 121.53 105.19 93.88 153.34 150.05 169.92 47.37
experimental chemical shift (ppm) 127.60 127.90 132.80 133.20 123.90 120.00 83.70 158.30 161.00 171.60 53.40

| 8(exp) - 8(calc) | (ppm) 1.60  4.24 8.66 1.94 237 1481 1018 496 1095 168  6.03
MEAN ABSOLUTE ERROR (ppm)

6.12

COOMe arol v=099x+35889 d(exp) - 8(calc) (ppm)

R?=0.9524

'I" "'
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4a

MMFF conformer // AM1 geometry // B3LYP/6-31G(d) geometry optimization // GIAO B3LYP/6-311+G(d,p)

Carbon number Cs Cs Csa Cs (o Cs, C, C; C, Co
gaussian carbon label Cc2 c3 (o] c5 Cé c7 Ci1 C12 C17 C19
CH3 ceto GIAO shielding (ppm) 50.5872 47.2093 33.1608 43.5783 50.1568 54.4161 133.807 13.2645 15.1571 155.598
CH3 ceto GIAO chemical shift (ppm) 126.82 130.20 144.25 133.83 127.25 122.99 43.60 164.14 162.25 21.81
experimental chemical shift (ppm) 127.30 127.70 140.00 133.70 127.50 124.10 41.00 170.10 161.30 20.90

| 8(exp) - (calc) | (ppm) 0.48 2.50 4.25 0.13 0.25 1.11 2.60 5.96 0.95 0.91
MEAN ABSOLUTE ERROR (ppm)

1.91

CH3 ceto d(exp) - 8(calc) (ppm)

=1.0189x - 2.5782
R2=0.9971

—
- w - - -
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4b

MMFF conformer // AM1 geometry // B3LYP/6-31G(d) geometry optimization // GIAO B3LYP/6-311+G(d,p)

Carbon number Cs Cs Csa Ce (o Cs. C, C; C, Co
gaussian carbon label Cc2 c3 (o] Cc5 Cé Cc7 Ci1 C12 Ci6 Cc18
CH3 enol GIAO shielding (ppm) 56.0559 48.6781 40.1706 45.3227 54.9541 58.9598 87.0844 34.3345 22.6702 173.241
CH3 enol GIAO chemical shift (ppm) 121.35 128.73 137.24 132.08 122.45 118.45 90.32 143.07 154.74 4.17
experimental chemical shift (ppm) 121.80 126.50 136.90 131.00 122.10 121.30 84.00 146.70 152.40 9.30

| 8(exp) - 8(calc) | (ppm) 0.45 2.23 0.34 1.08 0.35 2.85 6.32 3.63 2.34 5.13
MEAN ABSOLUTE ERROR (ppm)

2.47

CH3 enol y-o0s9724x+3.117 S(exp) - 5(ca|c) (ppm)

R?=0.9944

- L 4 L

- - -
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4c

MMFF conformer // AM1 geometry // B3LYP/6-31G(d) geometry optimization // GIAO B3LYP/6-311+G(d,p)

Carbon number Cs Cs Csa Cs (o Cs. C, G C G
gaussian carbon label Cc2 c3 (o] c5 Cé Cc7 Ci1 C12 (o3 1} C15
CH3 aro3 GIAO shielding (ppm) 56.0485 48.6668 40.1673 45.3118 54.9556 58.9366 87.0847 34.3303 22.6003 173.249
CH3 aro3 GIAO chemical shift (ppm) 121.36 128.74 137.24 132.10 122.45 118.47 90.32 143.08 154.81 4.16
experimental chemical shift (ppm) 121.80 126.50 136.90 131.00 122.10 121.30 84.00 146.70 152.40 9.30

| 8(exp) - (calc) | (ppm) 0.44 2.24 0.34 1.10 0.35 2.83 6.32 3.62 2.41 5.14
MEAN ABSOLUTE ERROR (ppm)

2.47

CH3 aro3 y-o.9722x+3.1349 d(exp) - &(calc) (ppm)

R?=0.9944

|| o | |
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4d

MMFF conformer // AM1 geometry // B3LYP/6-31G(d) geometry optimization // GIAO B3LYP/6-311+G(d,p)

Carbon number Cs Cs Csa Ce (o Cs, C, G C Co
gaussian carbon label Cc2 c3 (o] c5 Cé c7 Ci1 C12 ci4 C15
CH3 aro2 GIAO shielding (ppm) 55.887 53.0938 39.1032 45.8544 57.8362 72.8063 76.269 25.8215 31.9243 171.526
CH3 aro2 GIAO chemical shift (ppm) 121.52 124.31 138.30 131,55 119.57 104.60 101.14 151.59 145.48 5.88
experimental chemical shift 121.8 126.5 136.9 131 122.1 121.3 84 146.7 152.4 9.3

| 3(exp) - 8(calc) | (ppm) 0.28 2.19 1.40 0.55 2.53 16.70 17.14 4.89 6.92 3.42

MEAN ABSOLUTE ERROR (ppm)

5.60

CH3 aro2 -o.ss1sx+2.3821 S(EXP) - 6(ca|c) (ppm)

R?=0.9577
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4e

MMFF conformer // AM1 geometry // B3LYP/6-31G(d) geometry optimization // GIAO B3LYP/6-311+G(d,p)

Carbon number Cs Cs Csa Cs (o Cs. C, G C, Co
gaussian carbon label Cc2 c3 (o] Cc5 Cé Cc7 Ci1 C12 C15 Ci16
CH3 arol GIAO shielding (ppm) 55.5866 53.7329 45.4254 47.6505 53.8292 66.36 77.8392 28.0354 26.1694 171.943
CH3 arol GIAO chemical shift (ppm) 121.82 123.67 131.98 129.76 123.58 111.05 99.57 149.37 151.24 5.46
experimental chemical shift (ppm) 121.80 126.50 136.90 131.00 122.10 121.30 84.00 146.70 152.40 9.30

| 8(exp) - (calc) | (ppm) 0.02 2.83 4.92 1.24 148 1025 1557  2.67 1.16 3.84
MEAN ABSOLUTE ERROR (ppm)

4.39

CH3 arol  v-=0.9899x+1.6052 5(exp) - 6(ca|c) (ppm)

R?=0.9741
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MMEFF conformer // AM1 geometry // B3LYP/6-31G(d) geometry optimization // GIAO B3LYP/6-311+G(d,p)
calculated energy relative energy
hartrees (a.u.) kcal/mol kcal/mol
COOMe ceto -855.6846 -536950.2042 5.5649
COOMe enol -855.6935 -536955.7593 0.0098
COOMe aro3 -855.6935 -536955.7691 0.0000
COOMe aro2 -855.6765 -536945.1033 10.6658
COOMe arol -855.6700 -536941.0557 14.7134

CH3 ceto -667.0735 -418594.9676 0.0000
CH3 enol -667.0676 -418591.2345 3.7331
CH3 aro3 -667.0676 -418591.2310 3.7366
CH3 aro2 -667.0584 -418585.4430 9.5246
CH3 arol -667.0670 -418590.8760 4.0916

GIAO Standard: Benzene
shielding (ppm) 49.1069
experimental chemical shift in DMSO-d, 128.3
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