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Figure S1. HPLC chromatogram of the reaction mixture obtained after alkaline oxidation of D2 at 120 °C
for 24 h under air. The data in entry 6 in Table 1were obtained on the basis of this HPLC chromatogram.
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Figure S2. HPLC chromatogram of the reaction mixture obtained after the alkaline aerobic oxidation of V1p
at 120 °C for 24 h under air. The data in entry 2 in Table 1 were obtained on the basis of this HPLC

chromatogram.
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Figure S3. HPLC chromatograms of the reaction mixture obtained after alkaline aerobic oxidation of D1 at

120 °C for 24 h under air. The data in entry 5 in Table 1 were obtained on the basis of this HPLC

chromatogram.
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Figure S4. HPLC chromatogram of a solution obtained after dissolving V1p in 4.0 mol/L NaOH agq. (2.0
mL) at room temperature. We observed the formation of compounds 1 and 3 when veratraldehyde (4) was
dissolved in 4.0 mol/L NaOH aq. at room temperature, which strongly suggests that the Cannizzaro reaction

of 4 does occur even under such low-temperature conditions.
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Table S1. Yields (mol %) of products with C; and C, side-chains after the degradation of V1p and D1
(3.0 mg) in 4.0 mol/L NaOH agq. (2.0 mL) at 120 °C for 24h under N..

Product yield (mol %) Conversion
Starting ] - ] -
. C, side-chain C, side-chain (%)
material Total
1 2 3 4 5 6 V2 D2
Vip 8.8 0.4 15.8 34 - ND¢  0.02 - 28.4 -b
D1 ND ND 1.0 ND 2.8 - - 9.7 13.5
99.99
(1.0)¢ (2.8) 9.7y (13.5)

2ND : Not detected. ? The recovery of V1p was not investigated. ¢ Number in the parenthesis shows the yield

(mol%) on the basis of degraded starting material.

AE=0.0 AE=0.8 AE=5.9 AE =5.1
AG®=0.0 AG®=0.1 AG®=5.8 AG®=5.2

Figure S5. Geometries (G1~G4) of several rotamers of deprotonated V1 and their energies (kcal/mol)
relative to the most stable G1, where atomic distances are shown in A. The energies of the chemical species

in Figure 3 were calculated relative to the most stable geometry of G1.
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Figure S6. Geometries of erythro- and threo- V1°. Atomic distances are shown in A.
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Figure S7. Retro-aldol reactions staring from D1 and D1’ calculated at the SCS-MP2//DFT(M06-2X) level

of theory. Energies and atomic distances are shown in kcal/mol and A, respectively. The barriers of the two

reactions were calculated on the different basis (the energy of D1 for the above reaction and that of D1’ for

the below one), as there is no equilibrium between D1 and D1’ in these B-deoxy compounds.
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Synthetic routes for the model compounds

General Information. All synthetic reactions were monitored by TLC on silica gel with co-
solvents of n-hexane and EtOAc being used as the eluent and a 10 wt% phosphomolybdic
acid/ethanol solution and UV,s4,, being employed to quench the spots. CHROMATOREX
PSQ100B silica gel (Fuji silica chemical, Ltd) was used for column chromatography with the
amount of the silica gel being set to be approximately 50 g per 1 g of the crude mixture. NMR
spectra were recorded on a JNM-ECZ 400 S (400 MHz for 'H and 100 MHz for 3C)
spectrometer at room temperature in CDCl;, CD;0D, or Acetone-d6; chemical shifts (0 ppm)
were taken relative to that of chloroform (g = 7.26 ppm, ¢ = 77.0 ppm), methanol (6y = 3.31
ppm, 8¢ = 49.0 ppm), or acetone (dy = 2.02 ppm, 8¢ = 205.34 ppm). For the 'H NMR spectra
presented below, the following abbreviations are employed: s = singlet, d = doublet, t = triplet,

q = quartet, m = multiplet. dd = double of doublet, dt = double of triplet.

Synthesis of VGL
0O O\/ OH
= =
CH3I K2C03, DMF DIBAL-H, Toluene PivCl, Pyridine
_— —_—
OMe OMe
OMe OMe
8 9 10
HO
HO OH
mCPBA CHzCl2 CH30Na, MeOH
OMe
OMe
11 VGL

Scheme S1. Synthetic route for VGL.
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(E)-ethyl-3-(3,4-dimethoxyphenyl) prop-2-enoate (9). K,CO; (1.50 g, 10.9 mmol) and CH;l
(0.67 mL, 10.7 mmol) were added in this order to a solution of commercial ferulic acid ethyl
ester 8 (2.05 g, 9.2 mmol) in DMF (7.0 mL) with stirring. The reaction solution was stirred over
night at room temperature and extracted with EtOAc. The organic layer was washed with
saturated NaHCOj aq. twice and washed with brine, dried over anhydrous Na,SO,, filtered, and
concentrated in vacuo. The product mixture was dissolved in EtOH, and recrystallized to give
a white crystal of (E)-ethyl-3-(3,4-dimethoxyphenyl)prop-2-enoate (9) (1.30 g, 5.16 mmol).'H
NMR (400 MHz, CDCl3) 6 =7.58 (d, J=15.9 Hz, 1H), 7.05 (dd, J=2.0 and 8.3 Hz, 1H), 7.01
(d,/=1.8 Hz, 1H), 6.82 (d, J=8.2 Hz, 1H), 6.27(d, J=15.5 Hz, 1H), 4.21 (q, /= 7.0 Hz, 2H),
3.86(s, 6H), 1.29(t, J= 7.3 Hz, 3H) ppm. 3C NMR (100 MHz, CDCl3) 6 = 167.0, 150.8, 149.0,
144.3,127.2,122.4,115.7, 110.8, 109.3, 60.2, 55.8, 55.7, 14.2 ppm.

[(E)-3-(3,4-dimethoxyphenyl) allyl] pivalate (11). (E)-ethyl-3-(3,4-dimethoxyphenyl) prop-
2-enoate (9) (1.30 g, 5.16 mmol) was dissolved in anhydrous toluene (5.0 mL). The solution
was dropped into a 1.5 mol/L diisobutylaluminium hydride (DIBAL-H) toluene solution (15.5
mL, equivalent to 15.45 mmol of DIBAL-H) for 2 h with stirring at room temperature. EtOH

and H,O were added to the reaction solution in this order to quench the remaining DIBAL-H.

After adjusting the pH of the solution to around 3 by adding an aqueous solution of
citric acid, saturated Na,SO,4 aq. was added and stirred at room temperature for 1 h. The
resulting two-phase-separated reaction mixture was extracted with EtOAc and the organic layer
was washed with brine twice, dried over anhydrous Na,SO,, filtered, and concentrated in vacuo.
Light yellow oil (0.90 g) containing (£)-3-(3,4-dimethoxyphenyl) prop-2-en-1-o0l (10) was used

for the next step without further purification.

The crude mixture containing 10 (0.90 g) was dissolved in pyridine (4.0 mL) and
pivaloyl chloride (0.86 mL, 6.97 mmol) was added to the solution at room temperature. In 48 h
the reaction mixture was extracted with EtOAc and the organic layer was washed with 10 wt %
HCI aq., saturated NaHCO; aq. and brine, dried over anhydrous Na,SO,, filtered, and
concentrated in vacuo. The residue was purified by column chromatography using
EtOAc/Hexane = 1/2 to give 11 as colorless oil (0.80 g, 2.89 mmol). '"H NMR (400 MHz,
CDCl3) 6=6.96 ~ 6.91 (m, 2H), 6.82 (d, J=8.3 Hz, 1H), 6.58 (d, /= 16.2 Hz, 1H), 6.20 ~ 6.11
(m, 1H), 4.70 (dd, J = 1.3 and 6.5 Hz, 2H), 3.90 (s, 3H), 3.88 (s, 3H), 1.23 (s, 9H) ppm. 3C
NMR (100 MHz, CDCl;) 6 = 178.5, 149.2, 149.1, 133.8, 129.4, 121.6, 120.0, 111.1, 108.9,
65.2, 56.0, 55.9, 38.9, 27.3, 27.1, 19.57 ppm.
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threo-[1-(3,4-dimethoxyphenyl)-3-(2,2-dimethoxylpropanoyloxy)-2-hydyoxy-propyl]3-
chlorobenzoate (12). 11 (0.80 g, 2.89 mmol) was dissolved in CH,Cl, (10 mL), and 72 % m-
chloroperoxybenzoicacid (0.78 g, 4.51 mmol) was added with stirring at room temperature. In
2 h saturated Na,S,0; aq. was added to the solution to quench the remaining reagent. The
reaction mixture was extracted with EtOAc and the organic layer was washed with saturated
NaHCO; aq. and brine, dried over anhydrous Na,SO,, filtered, and concentrated in vacuo. The
residue was purified by column chromatography with EtOAc/Hexane = 1/2 to give 12 as
colorless oil (1.02 g, 2.26 mmol). The product also contained 8.0 % of the erythro-isomer as
the minor diastereomer. '"H NMR (400 MHz, CDCl;) & = 8.05 (t, /= 1.7 Hz, 1H), 7.96 (d, J =
7.8 Hz, 1H), 7.55 (dt, J= 0.9, 1.3, and 8.1 Hz, 1H), 7.40 (t, J = 8.1 Hz, 1H), 7.00 (dd, J = 2.1
and 8.2 Hz, 1H), 6.93 (d, J = 2.2 Hz, 1H), 6.86 (d, J = 8.4 Hz, 1H), 5.99 (d, J = 7.1 Hz, 1H),
4.30~4.24 (m, 1H), 4.20 (dd, J=3.5 and 11.7 Hz,1H), 3.96 (dd, J = 5.6 and 11.5 Hz, 1H), 3.89
(s, 3H), 3.86 (s, 3H), 1.24 (s, 9H) ppm. 3C NMR (100 MHz, CDCl3) 8 = 178.7, 164.8, 149.5,
149.2, 139.4, 134.7, 133.4, 131.7, 129.9, 129.8, 127.9, 119.7, 111.3, 110.2, 77.3, 72.8, 64.9,
56.1, 56.0, 39.0, 27.3, 27.2, 18.0 ppm.

threo-1-(3,4-dimethoxyphenyl)propane-1,2,3-triol (VGL). 12 (1.02 g, 2.26 mmol) was
dissolved in MeOH (10 mL), and 28 % CH30ONa/MeOH solution (25 mL) was then added to
the solution with stirring at room temperature. In 1h, the reaction mixture was neutralized with
strong acid ion-exchange resin (DOWX™HCR Na activated with HCI aq.). The resulting
solution was concentrated in vacuo and the remaining oil was crystallized in EtOH to give VGL
as white crystal (0.235 g, 1.03 mmol). '"H NMR (400 MHz, CDCl;) 8 = 6.94 ~ 6.83 (m, 3H),
4.68 (d, J= 6.7 Hz, 1H), 3.90 (s, 3H), 3.88 (s, 3H), 3.80 ~ 3.75 (m, 1H), 3.64 (dd, J = 3.5 and
11.8 Hz, 1H), 3.52 (dd, J=5.2 and 11.7 Hz, 1H) ppm. '"H NMR (400 MHz, CD;0D) 4 = 7.02
(s, 1H), 6.91 (d, J = 1.4 Hz, 2H), 4.55 (d, J = 6.3 Hz, 1H), 3.83 (s, 3H), 3.81 (s, 3H), 3.69 ~
3.64 (m, 1H), 3.48 (dd, J=4.1 and 11.5 Hz, 1H), 3.35 (dd, J = 6.4 and 11.2 Hz, 1H) ppm.!3C
NMR (100 MHz, CD;0D) 6 = 148.9, 148.5, 134.9, 119.1, 111.2, 110.3, 76.1, 73.8, 62.8, 55.1,
54.9 ppm.

S10



Synthesis of V2 and V1p starting from D2
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Scheme S2. Synthetic route for V2 and V1p.

1-(3,4-dimethoxyphenyl)-2-hydroxy-ethanone (V2). 1-(3,4-dimethoxyphenyl) ethenone
(D2) (2.0 g, 11.10 mmol) was dissolved in Et,O (10.0 mL) and CH,Cl, (5.0 mL), and Br, (0.37
mL, 14.36 mmol) was added with stirring at 0 °C. After stirring at 0 °C for 15 minutes, the
temperature was allowed to be increased to room temperature and stirred for 20 h. After the
addition of water to the solution, the pH of the solution was adjusted to ~8 with saturated
NaHCOj; aq. The resulting reaction mixture was extracted with EtOAc and the organic layer
was washed with brine, dried over anhydrous Na,SO,, filtered, and concentrated in vacuo. The
product mixture containing 2-bromo-1-(3,4-dimethoxyphenyl) ethenone (13) (2.50 g) was used

for the next step without further purification.

The crude mixture containing 13 (1.25 g) was dissolved in EtOH (12.32 mL) and H,O
(2.17 mL) and HCO,Na (1.97 g, 28.97 mmol) was added to the solution and refluxed with
stirring for 3 h. The reaction mixture was then concentrated in vacuo, diluted with H,O,
extracted with EtOAc. The organic layer was washed with brine, dried over anhydrous Na,SOy,,
filtered, and concentrated in vacuo. The product mixture was purified by column
chromatography using EtOAc/Hexane = 1/1 to give crystal of 1-(3,4-dimethoxyphenyl)-2-
hydroxy-ethanone (V2) (0.24g, 1.14 mmol). 'H NMR (400 MHz, CDCl;) 8 = 7.52 ~ 7.48 (m,
2H), 6.91 (d, J=7.9 Hz, 1H), 4.84 (s, 2H), 3.96 (s, 3H), 3.95 (s, 3H) ppm. 3C NMR (100 MHz,
CDCI3) 6 =196.9, 154.2, 149.4, 126.5, 122.3, 110.3, 109.8, 65.0, 56.2, 56.1 ppm.
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[2-(3,4-dimethoxyphenyl)-2-oxo-ethyl] benzoate (14). V2 (0.24 g, 1.14 mmol) was dissolved
in pyridine (3.0 mL) and benzoyl chloride (0.16 mL, 1.28 mmol) was added to the solution with
stirring at room temperature. In 20 h, the reaction mixture was washed with 10 wt% HCI agq.
and extracted with EtOAc. The organic layer was washed with saturated NaHCOj aq. and brine,
dried over anhydrous Na,SO,, filtered, and concentrated in vacuo. The product mixture was
recrystallized in EtOH to give white crystal of 14 (0.1 g, 0.33 mmol). 'H NMR (400 MHz,
CDCl3) 6 =8.16 ~ 8.13 (m, 2H), 7.63 ~ 7.45 (m, 5H), 6.92 (d, J = 8.18 Hz, 1H), 5.55 (s, 2H),
3.97 (s, 3H), 3.93 (s, 3H) ppm. 3C NMR (100 MHz, CDCI3) & = 190.7, 166.1, 153.9, 149.3,
133.3, 130.0, 129.5, 128.4, 127.4, 122.3, 110.1, 110.0, 66.2, 56.1, 56.0 ppm.

[2-(3,4-dimethoxyphenyl)-1-(hydroxymethyl)-2-oxo-ethyl] benzoate (V1p). 14 (0.10 g, 0.33
mmol) was dissolved in THF (1.1 mL) and K,COj3 (0.02 g, 0.14 mmol) and 38 % HCHO (0.03
mL, 0.81 mmol) were then added to the solution with stirring at 55 °C. In 20 h, the reaction
mixture was neutralized with AcOH, extracted with CH,Cl,, and the organic layer was washed
with brine, dried over anhydrous Na,SO, filtered, and concentrated in vacuo. The residue was
purified by thin layer chromatography with EtOAc/Hexane = 1/1 to give V1p as crystal (0.02
g, 0.06 mmol). V1p was analyzed by NMR as an acetylated V1p. 'H NMR (400 MHz, CDCl5)
6=799(d,J="7.8Hz 2H), 7.78 (d, J= 8.4 Hz, 1H), 7.58 (t, J= 6.9 Hz, 2H), 7.44 (t, J = 7.69
Hz, 2H), 6.94 (d, J = 8.45 Hz, 1H), 6.31 (dd, J=3.32 and 7.84 Hz, 1H), 4.89 (dd, /= 3.32 and
12.07 Hz, 1H), 4.53 (m, 1H), 3.96 (s, 3H), 3.95 (s, 3H), 2.19(s, 3H) ppm. *C NMR (100 MHz,
CDCI3) 6 =170.2, 166.2, 154.0, 149.2, 133.3, 129.7, 129.2, 128.4, 127.4, 123.3, 110.5, 110.2,
99.8,72.9, 63.6, 56.1, 55.9, 20.6 ppm.
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Synthesis of DVGL starting from D2

o O\/ HO
(0] o] HO
NaH, Diethyl carbonate DIBAL-H, Toluene
Toluene
OMe OMe OMe
OMe OMe OMe
D2 15 DVGL

Scheme S3. Synthetic route for DVGL.

1-(3,4-dimethoxyphenyl) propane-1,3-diol, DVGL. 3.4-dimethoxyacetophenone (D2) (2.02
g, 11.21 mmol) was dissolved in anhydrous toluene (20.0 mL). The solution was dropped into
toluene solution (12 mL) of diethyl carbonate (2.68 mL, 22.12 mmol) and NaH (1.51 g, 62.94
mmol) and the resulting solution was refluxed for 3 h. Aqueous solution of citric acid was then
added to degrade the remaining NaH. The organic layer was extracted by EtOAc, washed with
brine, dried over anhydrous Na,SO, filtered, and concentrated in vacuo. Red oil (3.52 g)
containing ethyl 3-(3,4-dimethoxyphenyl)-3-oxo-propanoate (15) was used for the next step

without further purification.

The crude mixture containing 15 (3.52 g) was dissolved in anhydrous toluene (10.0 mL).
The solution was dropped into a 1.5 mol/L DIBAL-H toluene solution (22.0 mL, equivalent to
33.3 mmol of DIBAL-H) for 2h with stirring at room temperature. EtOH and H,O were added
to the reaction solution in this order to quench the remaining DIBAL-H. After adjusting the pH
of the solution to ~3 by adding an aqueous solution of citric acid, saturated Na,SO,4 aq. was
added and stirred at room temperature for 1 h. The resulting two-phase-separated reaction
mixture was extracted with EtOAc and the organic layer was washed with brine, dried over
anhydrous Na,SO,, filtered, and concentrated in vacuo. The residue was purified by column
chromatography with EtOAc to give DVGL as light green oil (0.91 g, 4.29 mmol). DVGL was
analyzed with NMR after its acetylation in Ac,O/pyridine. 'H NMR (400 MHz, CDCl;) 6 =
6.92 ~6.80 (m, 3H), 5.79 (dd, J=5.92 and 8.41, 1H), 4.17 ~4.09 (m, 1H), 4.04 ~3.97 (m, 1H),
3.88 (s, 3H), 3.86 (s, 3H), 2.30 ~2.19 (m, 1H), 2.12 ~ 2.07 (m, 1H), 2.06 (m, 3H), 2.04 (s, 3H)
ppm. 3C NMR (100 MHz, CDCI3) 6 = 171.0, 170.2, 151.9, 148.8, 132.2, 119.0, 110.9, 109.5,
72.6, 60.7, 55.8, 35.0, 21.2, 20.8, 20.7 ppm.
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Synthesis of D1 starting from DVGL

HO HO

HO (o]
DDQ, 1,4-Dioxane

OMe OMe
OMe OMe

DVGL D1

Scheme S4. Synthetic route for D1.

1-(3,4-dimethoxyphenyl)-3-hydroxy-propan-1-one (D1). DVGL (0.11 g, 0.52 mmol) was
dissolved in 1,4-dioxane (5.0 mL) and 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (DDQ, 0.13
g, 0.57 mmol) was added to the solution at room temperature. In 1.5 h, an aqueous solution of
sodium thiosulfate was added to quench remaining DDQ. The resulting reaction mixture was
extracted with EtOAc and the organic layer was washed with brine, dried over anhydrous
Na,SO,, filtered, and concentrated in vacuo. The residue was purified by column
chromatography with EtOAc to give D1 as white crystal (0.11 g, 0.52 mmol). 'H NMR (400
MHz, acetone-dg) 6 = 7.63 (dd, J=2.3 and 8.5 Hz, 1H), 7.50 (d, /= 1.9 Hz, 1H), 7.02 (d, J =
8.63 Hz, 1H), 3.92 ~ 3.87 (m, 2H), 3.87 (s, 3H), 3.84 (s, 3H), 3.13 (t, J= 6.0 Hz, 2H) ppm. 3C
NMR (100 MHz, acetone-dg) 6 = 198.2, 154.5, 150.1, 131.3, 123.5, 111.4, 111.2, 58.6, 56.1,
56.0,41.6 ppm.

S14



NMR spectra of the compounds synthesized in this study
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H NMR (CDCl;, 400 MHz)
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Figure S11. 3C NMR spectrum of 11.
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1H NMR (CDCl,, 400 MHz)
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Figure S12. 'H NMR spectrum of 12.
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H NMR (CDCl,, 400 MHz)
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Figure S14. 'H NMR spectrum of VGL.
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Figure S15. 'H NMR spectrum of VGL.
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13C NMR (CD,0D, 100 MHz)
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Figure S16. 3C NMR spectrum of VGL.
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H NMR (CDCl,, 400 MHz)
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Figure S18. 3C NMR spectrum of V2.
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Figure S19. 'H NMR spectrum of 14.
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Figure S20. 3C NMR spectrum of 14.
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1H NMR (CDCl,, 400 MHz)
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Figure S21. 'H NMR spectrum of acetylated V1p.
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Figure S22. 3C NMR spectrum of acetylated V1p.

S22

20.63

20 0



H NMR (CDCl, 400 MHz)
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Figure S23. 'H NMR spectrum of acetylated DVGL.
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1H NMR (Acetone-d,, 400 MHz)
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Figure S25. '"H NMR spectrum of D1.
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Figure S26. 3C NMR spectrum of D1.
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Cartesian coordinates and total energies of optimized geometries.

Cartesian coordinate of V1
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Total Energy:
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.47741600 0.33814100
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.00541100 1.79443800
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S25

o o

| |
o (@) (@) o (@) o (@)

o o o o

.00061300
.02467700
.01900200
.01000800
.00237700
.01143600
.03583300
.00102600
.03191900
.00919500
.04640100
.05580400
.94672400
.06762000
.84033300
.02857000
.93029000
.03107000
.86106100
.04515100
.40148900
.31043900
.42762300
.86673800
.27329100
.69159400
.45682900
.99468000
.31003600



Cartesian coordinate of G2

O m O & m Q= Qo O @&nm &m =m Q @-m &-m T Q O o = m m Q QO O 0 O Q

Total Energy:
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Cartesian coordinate of G3

O m O & m Q= Qo O @&nm &m =m Q @-m &-m T Q O o = m m Q QO O 0 O Q

Total Energy:

= oo O B O PN W N O o P O o O =N

.40372100
.49035000
.13323800

.34625200

.55693400
.92662800

.55968400

.18590500
.61491900
.70459200
.04630100
.16707600
.61215900
.79953000
.46444300
.65936400
.48053000
.62965100
.63367400

.79495600
.19908700
.81449300
.47917800
.02744400
.01043700
.48519200
.03043100
.03412700
.76852400

-0

-0

.30732600

. 75767300
.49175800

.82657700
.86462600
.60987900
.30879200
.87927900
.43110900

.04562300
.99038000
.09027800
.00080400
.97634500
.16802100

.98426800
.48200000
.49010400
.71885200
.14359600
.29979400
.03499600
.70648600

.70564200
.87662800

.08589900
.57812900
.50865900

.83121200

-802.887060430 a.u.

S27

-0

0.
0.

.04435400

16410700
24678300

.11526700
.09240700
.17064800
.40641500
.19191500
.33150100
.10471500
.26588700
.44301600
.38344500
.47401200

.39441100
.32469900
.28342700
.34245200
.48687100
.20993700
.10866100
.36442300
.09851200

.00310600
.43020400
.65103600
.84137500
.56699600
.89136000



Cartesian coordinate of G4
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Cartesian coordinate of erythro-V1’

- O O m O O m O & Q & & m Q @&om @&m m QO O O - @D & Q Q O O 0 Q

Total Energy:

-0

0
-0
-1
-2
-1

(@]

w W W w NN N R

.33546000
.38759000
.28339500
.66063200
.37362600
.69853000
.18983200
.27102300
.16367300
.47339900
.70755100
.40957100
.44019600
.99486000
.38065000
.83160400
.05679400
.60884700
.38609700
.89243000
.07909900
.63507500
.91450900
.43983000
.14999000
.02353300
.68018200
.87359200
.27867900

-802.889663955 a.u.

.81465600
.38468200
.58792500
.61364300
.42921200
.80569800
.75914400
.51466400
.56813400
.91835200
.34289900
.55927100
.28212000
.12790700
.17397100
.17416000
.30580900
.92562900
.28140600
.34130500
.50234000
.00795100
.44201900
.51414100
.20243000
.71502200
.04145800
.83359900
.05831400

S29

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

38062600
50128000
36094000
08772900
04078500
11558100

0.49917600

0.
-0.
-0.
-0.
-0.
-0.
-1.

0.

-0.
-0.
-0.

47023500
02196300
00914000
30679300
49233700
71214300
33270900
41452500

.12879500
.63484300
.00597000
.12425400
.74925100
.44573800
.66009800
.36742200
.16123000
.09635400
.19342700

36147200
26603300
16578200



Cartesian coordinate of threo-V1’
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.05421400 3
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Cartesian coordinate of TS1
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Cartesian coordinate of TS2e
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Cartesian coordinate of TS2t
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Cartesian coordinate of V2
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.20017800
.90131900
.23377500
.64069700
.01570900
.58294900
.93594300
.68478900
.98658800
.74972400

.47783200
.08539100
.20550400
.84545600
.59107100
.71157400

-688.399983942 a.u.

.45696100
.76571500
.76051900
.44760700
.64086800
.64926900
.69974800
.57657500
.59759200
.35252600
.88869200
.13686500
.22647700
.89598700
.27471700
.56029500
.11680800
.27261400
.19151700
.48580800
.60188600
.60667900
.56709000
.48549200
.44091800

S34

-0

.02761300
.03992500
.08988000
.05494100
.00411200
.03967400
.17438400
.00658600
.08525100
.06478700
.06910200
.12482500
.04207400
.12085800
. 74626100
.14203500
.05233400
.16767700
.73453500
.07894300
.40974500
.28505400
.62772000
.26366300
.02069400



Cartesian coordinate of formaldehyde

C 0
H 1
H 1
o] -0
Total Energy: -114.

Cartesian coordinate of 4

O =m QO & = &= Q@ =& =m m Q O O m @m - QO Q Q Q Q O

Total Energy: -574.

.53259600 0
.10833900 -0
.10834000 0
.67653200 0
457491489 a.u.

.00000000
.93993200
.93993200
.00000000

.98231200
.10362700
.40887400
.64331700
.57174100
.76046800
.99317800
.24023000
.66166400
.72985100
.69386300
.00510300
.87226300
.55474300
.55511200
.07650900
.29134900
.69077900
.29093200
.17172100
.24262500
.68285500

.79132900 0
.68508700 -0
.20248500 -1
.17159300 -1
.06555200 -0
.57663600 0
.18714100 1
.90044600 -2
.54157700 -2
.52364300 1
.40767000 -0
.95756800 -2
.03824300 -1
.65259100 -2
.65323200 -2
.07515700 3
.48244300 3
.97435500 3
.48250400 3
.13114900 0
.40974600 1
.99960500 -0
398357995 a.u.

S35

-0.
.00013600
.00013600
.00001600

0.
.00008300
.00055700
.00082500
.89692000
.89580000
.00019900
0.
.00030500
.89626100
.00017300
.00020000
.00022600

00006700

.00003000
.00010600
.00013100
.00006400
.00003500
0.

00003200

.00000400
.00022100
.00012400

00012000

89572100



Cartesian coordinate of 7
0
1
1
0

-0

-1

- O O m O - QO

-1

Total Energy:

.61591000
.19426600
.37707400
.69708000
.73542400
.35858300
.32218700

-228.467174008 a.u.

.65506700
.56966400
.51889500
.21510600
.54362300
.60906400
.47697300

S36

.00003200
.00009700
.00000500
.00000400
.00000700
.00004900
.00001600



