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1. General Methods

'H and °C NMR spectra were measured in CDCl; with JEOL JNM-ECX400 spectrometer. Tetramethylsilane
(TMS) (3 = 0 ppm) and CDCls (8 = 77.0 ppm) were served as internal standards for 'H and BC NMR, respectively.
Infrared spectra were recorded on JEOL JIR 6500-W. Mass spectra were measured with JEOL JMS-DX303HF
mass spectrometer. Optical rotations were recorded on JASCO P-1010 polarimeter. High-pressure liquid
chromatography (HPLC) was performed on JASCO P-980 and UV-1575.

Thin-layer chromatography (TLC) analysis was carried out using Merck silica gel plates. Visualization was
accomplished with UV light, phosphomolybdic acid and/or anisaldehyde. Column chromatography was performed
using Kanto Chemical Silica Gel 60N (spherical, neutral, 63-210 pum).

Absolute configulations of 4aa, Saa, 6aa ~ 6ad, 6ba, 7da, 12 were determined by the comparison of [a]p data or

HPLC data in the literatures. Absolute configulations of 6ae, 6¢ca, 7ea were determined by analogy.

2. The aldol-Tishchenko reaction of 3-pentanone (2a) and benzaldehyde (3a).

Under an argon atmosphere, n-BuLi (0.094 mmol, 20 mol %) in hexane (0.17 M, 0.55 mL) was added to a
solution of (R)-3,3’-diphenylbinaphthol (20.7 mg, 0.047 mmol, 10 mol %) in THF at 0 °C, and the mixture was
stirred for 5 min. Benzaldehyde (3a) (0.12mL, 1.18 mmol, 2.5 equiv.) and 3-pentanone (2a) (0.05 mL, 0.47
mmol) were successively added to the above mixture at rt and the mixture was stirred for 3 h. The reaction was
quenched with sat. NH4Cl (2 mL) and the mixture was stirred for 5 min at rt. The aqueous layer was extracted
with AcOEt and the combined organic layers were washed with brine (3 mL). After drying over Na,SO4 and
concentration in vacuo, the residue was purified by column chromatography (SiO,, CH,Cl,) to afford

monoacylated diol 4aa (61mg, 44% yield) and Saa (31mg, 22% yield) both as a colorless oil.

(1R,2R,3S)-2-Methyl-1-phenyl-1,3-pentanediol 1-O-benzoate (4aa)".

'H NMR (CDCls, 400 MHz) & 0.75 (d, 3H, J = 6.9 Hz, -CHCHj), 0.95 (t, 3H, J = 7.3 Hz, -CH,CHs), 1.38-1.49 (m,
1H, -CH,CHjy), 1.57-1.68 (m, 1H,-CH,CH3), 2.08-2.16 (m, 1H, -CHCH3), 2.47 (brs, 1H, -OH), 3.72-3.77 (m, 1H,
HO-CH), 5.95 (d, 1H, J = 10.1 Hz, BzO-CHPh), 7.29-7.46 (m, 7TH, Ar-H), 7.54-7.58 (m, 1H, Ar-H), 8.04-8.07 (m,
2H, Ar-H).

[alp’ +12.6 (c 1.19, CHCl; 85% ee), [o]p™ +11.6 (¢ 0.73, CH,Cl,, 85% ee), [lit. 1: [a]p -8.5 (¢ 0.73, CH,Cly, 73%
ee, 15, 28, 3R)]

HPLC (Daicel chiralcel OD-H, Hex/IPA = 97/3, 1.0 mL/min): tg (min) 6.6 (major, 1R, 2R, 35), 7.8 (minor, 15, 25,
3R), [lit. 1: 8.1 (IR, 2R, 3S), 8.7 (1S, 25, 3R)].

(1R,2R,3S5)-2-Methyl-1-phenyl-1,3-pentanediol 3-O-benzoate (5aa)".

'H NMR (CDCls, 400 MHz) § 0.75 (d, 3H, J = 6.9 Hz, -CHCH5), 1.00 (t, 3H, J = 7.3 Hz, -CH,CH;), 1.61-1.71 (m,
1H, -CH,CHs), 1.88-2.09 (m, 2H, -CH,CHs, -CHCH3), 3.74 (d, 1H, J = 3.6 Hz, -OH), 4.19 (dd, 1H, J = 9.6, 3.2
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Hz, HO-CHPh), 5.62 (ddd, 1H, J = 8.7, 5.0, 1.4 Hz, BzO-CH), 7.24-7.37 (m, 5H, Ar-H), 7.47-7.51 (m, 2H, Ar-H),
7.59-7.63 (m, 1H, Ar-H), 8.10-8.13 (m, 2H, Ar-H).

[alp -0.3 (¢ 1.07, CHCl5,85% ee), [alp’' +9.1 (¢ 0.96, MeOH 85% ee), [alp> -3.7 (¢ 1.09, CH,Cl, 85% ee) , [lit.
1: [o]p +3.3 (¢ 1.00, CH,Cl,, 72% ee, 18, 28, 3R)]

HPLC (Daicel chiralpak AD-H, Hex/IPA = 19/1, 1.0 mL/min): #g (min) 12.1 (major, 1R, 2R, 35), 20.5 (minor, 1S,
28, 3R), [lit. 1: 12.3 (1R, 2R, 3S), 21.6 (1S, 25, 3R)].

3. Isomerization of 4aa to Saa and Saa to 4aa.

Under an argon atmosphere, n-BuLi (0.094 mmol) in hexane (0.17 M, 0.55 mL) was added to a solution of
(R)-3,3’-diphenylbinaphthol (20.7 mg, 0.047 mmol) and 4aa (54.9 mg) or S5aa (16.8 mg) in THF at 0 °C, and the
mixture was stirred for 3 h. The reaction was quenched with sat. NH4CI (2 mL) and the mixture was stirred for 5
min at rt. The aqueous layer was extracted with AcOEt and the combined organic layers were washed with brine
(3 mL). After drying over Na,SO, and concentration in vacuo, the residue was purified by column

chromatography (SiO,,CH,Cl,) to afford monoacylated diol 4aa and Saa both as a colorless oil.

X a,
OH O 'Ph 1b OH O 'Ph Ph)J\ O OH
- - . -
\/\{LPh THF,1t, 3 h \/\E)\Ph \/\{LPh
4aa, 85% ee 4aa 5aa
27% yield, 85% ee 73% yield, 85% ee
O O O

oo N N
\/\/'\ \/\/'\ + \/\/L

5aa, 85% ee 4aa 5aa
19% yield, 85% ee 81% yield, 85% ee

THF rt, 3h

4. The aldol-Tishchenko reaction and subsequent deacylation.

Typical procedure:

Under an argon atmosphere, n-BuLi (0.094 mmol, 20 mol %) in hexane (0.17 M, 0.55 mL) was added to a
solution of (R)-3,3’-diphenylbinaphthol (20.7 mg, 0.047 mmol, 10 mol %) in THF at O °C, and the mixture was
stirred for 5 min. Benzaldehyde (3a) (0.12mL, 1.18 mmol, 2.5 equiv.) and 3-pentanone (2a) (0.05 mL, 0.47
mmol) were successively added to the above mixture and the mixture was stirred for 48 h. The reaction was
quenched with sat. NH4Cl (2 mL) and the mixture was stirred for 5 min at rt. The aqueous layer was extracted
with AcOEt and the combined organic layers were washed with brine (3 mL). After drying over Na,SO, and
concentration in vacuo, the residue was dissolved in MeOH (2 mL) and treated with NaOMe (0.05 mmol. 11
mol %) in MeOH (0.5 M, 0.1 mL). After 3 h, the mixture was diluted with AcOEt (20 mL), and washed with
water (5 mL). The aqueous layer was extracted twice with AcOEt (10 mL x 2) and the combined organic layers
were washed with brine (10 mL) and dried over Na,SO,. After concentration in vacuo, the residue was purified by

column chromatography (SiO,, hexane/AcOEt = 4/1) to gave diol 6aa (74 mg, 81%) as a colorless oil.
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(1R,2R,3S)-2-Methyl-1-phenylpentane-1,3-diol (6aa)".
OH OH

Ph

'H NMR (CDCls, 400 MHz) § 0.85 (d, 3H, J = 6.8 Hz, -CHCHs), 0.89 (t, 3H, J = 7.3 Hz, CH,CHj3), 1.36-1.56 (m,
2H, -CH,CH3), 1.88-1.95 (m, 1H, -CHCH3), 2.91 (brs, 1H, -OH), 3.54 (brs, 1H, -OH), 3.70 (ddd, 1H, J = 8.7, 4.6,
2.3 Hz, HO-CH), 4.67 (d, 1H, J = 6.9 Hz, HO-CH), 7.22-7.36 (m, 5H, Ar-H).

[alp” +45.4 (¢ 1.22, CHCl3 91% ee), [o]p> +43.6 (¢ 1.01, CH,Cl,, 91% ee), [lit. 1: [a]p -36.2 (¢ 0.60, CH,Cl,,
75% ee, 18, 28, 3R)]

HPLC (Daicel chiralpak AD-H, Hex/IPA = 19/1, 1.0 mL/min): #g (min) 14.7 (major, 1R, 2R, 35), 20.3 (minor, 1S,
28, 3R), [lit. 1: Hex/IPA = 9/1, 7.8 (1R, 2R, 3S), 10.1 (18, 25, 3R)].

(1R,2R,3S5)-2-Methyl-1-(4-methylphenyl)pentane-1,3-diol (6ab)’.
(:)H OH

Following the typical procedure, the reaction of p-tolualdehyde (3b) (0.14 mL, 1.18 mmol, 2.5 equiv.) and
3-pentanone (2a) (0.05 mL, 0.47 mmol) gave diol 6ab (85.3 mg, 87%) as a colorless oil.

'H NMR (CDCl, 400 MHz) & 0.81 (d, 3H, J = 7.3 Hz, -CHCH), 0.89 (t, 3H, J = 7.3 Hz, -CH,CH3), 1.35-1.58 (m,
2H, -CH,CH3;), 1.85-1.92 (m, 1H, -CHCH3), 2.33 (s, 3H, Ar-CHj3), 3.07 (brs, 1H, -OH), 3.53 (brs, 1H, -OH), 3.69
(ddd, 1H, J=8.7, 4.6, 1.8 Hz, HO-CH), 4.62 (d, J = 6.8 Hz, HO-CHAr), 7.13 (d, 2H, J = 7.8 Hz, Ar-H), 7.20 (d,
2H, J=7.8 Hz, Ar-H).

[alp” +41.0 (c 1.05, CHCl3 95% ee)

HPLC (Daicel chiralpak AD-H, Hex/IPA = 29/1, 1.0 mL/min): #g (min) 24.6 (major, 1R, 2R, 35), 29.4 (minor, 1S,
28, 3R), [lit. 1: Hex/IPA =9/1, 8.4 (1R, 2R, 35), 9.1 (1S, 25, 3R)].

(1R,2R,3S) -1-(4-methoxyphenyl)-2-Methylpentane-1,3-diol (6ac)".
OH OH

OMe

Following the typical procedure, the reaction of p-anisaldehyde (3¢) (0.14 mL, 1.18 mmol, 2.5 equiv.) and
3-pentanone (2a) (0.05 mL, 0.47 mmol) gave diol 6ac (84.9 mg, 81%) as a colorless oil.

'H NMR (CDCls, 400 MHz) & 0.79 (d, 3H, J = 7.4 Hz, -CHCHj), 0.90 (t, 3H, J = 7.3 Hz, -CH,CHs;), 1.38-1.58 (m,
2H, -CH,CH3;), 1.83-1.91 (m, 1H, -CHCH3), 3.12 (brs, 1H, -OH), 3.62 (brs, 1H, -OH), 3.69 (ddd, 1H, J=8.2, 4.1,
1.8 Hz, HO-CH), 3.78 (s, 3H, -OCH3), 4.60 (d, J = 7.3 Hz, HO-CHAr), 6.84-6.88 (m, 2H, Ar-H), 7.21-7.25 (m,
2H, Ar-H).

[alp” +41.8 (¢ 0.75, CHCl3 95% ee)

HPLC (Daicel chiralpak AD-H, Hex/IPA = 9/1, 1.0 mL/min): #gx (min) 11.0 (major, 1R, 2R, 3S), 12.4 (minor, 1S,
28, 3R), [lit. 1: 11.3 (1R, 2R, 35), 12.7 (1S, 2S, 3R)].
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(1R,2R,3S) -1-(4-Bromophenyl)-2-methylpentane-1,3-diol (6ad)".
OH OH

Br

Following the typical procedure, the reaction of p-bromobenzaldehyde (3d) (212.4 mg, 1.18 mmol, 2.5 equiv.)
and 3-pentanone (2a) (0.05 mL, 0.47 mmol) gave diol 6ad (102.5 mg, 80%) as a colorless prism.

mp 96-97 °C

'H NMR (CDCls, 400 MHz) & 0.84-0.89 (m, 6H, -CHCHs, -CH,CHs), 1.34-1.54 (m, 2H, -CH,CHj3), 1.80-1.87 (m,
1H, -CHCH3), 3.04 (brs, 1H, -OH), 3.63 (ddd, 1H, J= 8.7, 5.0, 2.3 Hz, HO-CH), 4.08 (brs, 1H, -OH), 4.60 (d, 1H,
J=6.4Hz, HO-CHAr), 7.15-7.19 (m, 2H, Ar-H), 7.43-7.46 (m, 2H, Ar-H).

[alp”’ +34.5 (c 1.05, CHCl; 88% ee)

HPLC (Daicel chiralpak AS-H, Hex/IPA = 9/1, 1.0 mL/min): fg (min) 7.2 (major, 1R, 2R, 35), 10.2 (minor, 1S, 25,
3R), [lit. 1: 6.3(1R, 2R, 35), 10.1 (1S, 25, 3R)].

(1E,3R,4R,5S5)-4-Methyl-1-phenyl-1-heptane-3,5-diol (6ae).
OH OH

/Ph

Following the typical procedure, the reaction of trans-cinnamaldehyde (3e) (0.15 mL, 1.18 mmol, 2.5 equiv.) and
3-pentanone (2a) (0.05 mL, 0.47 mmol) gave diol 6ae (62.8 mg, 61%) as a colorless oil.

'H NMR (CDCls, 400 MHz) § 0.92-0.98 (m, 6H, -CHCHs, -CH,CHs), 1.49-1.61 (m, 2H, -CH,CHj3), 1.73-1.80 (m,
1H, -CHCHj3), 2.85 (brs, 1H, -OH), 3.29 (brs, 1H, -OH), 3.84-3.88 (m, 1H, HO-CH), 4.30 (t, 1H, /= 6.4 Hz,
HO-CH), 6.25 (dd, 1H, J = 16.0, 6.4 Hz, olefine-H), 6.62 (d, 1H, J = 15.6 Hz), 7.21-7.39 (m, 5H, Ar-H).

C NMR (CDCls, 100 MHz) § 10.63, 11.02, 26.71, 41.78, 74.10, 76.61, 126.41, 127.52, 128.50, 130.74, 131.60,
136.68.

IR (neat) v 3552 cm™.

LR-FABMS (CHCl;+NBA+Nal) 243 (M+Na)"), 241, 176 (bp), 145, 136, 55.

HR-FABMS calcd for Ci4Hy00,Na (M+Na)*) 243.1361, found 243.1340.

[alp™ +6.9 (¢ 1.27, CHCl3, 94% ee), [alp’ +15.4 (c 1.14, benzene 94% ee)

HPLC (Daicel chiralpak AD-H, Hex/IPA = 19/1, 1.0 mL/min): #g (min) 18.5 (major, 3R, 4R, 55), 21.2 (minor, 38,
4S, 5R).

(1R,2R,3S)-2-Ethyl-1-phenylhexane-1,3-diol (6ba)’.
(:)H OH
Ph

™~

Following the typical procedure, the reaction of benzaldehyde (3a) (0.12 mL, 1.18 mmol, 2.5 equiv.) and
4-heptanone (2b) (0.07 mL, 0.47 mmol) gave diol 6ba (69.4 mg, 71%) as a colorless oil.

'H NMR (CDCls, 400 MHz) § 0.82 (t, 3H, J = 6.9 Hz, -CHCH,CH3), 0.91 (t, 3H, J = 7.3 Hz, CH,CH,CH5),
1.16-1.63 (m, 7H, -CHCH,CH3;, -CH,CH,CHj3), 3.32 (brs, 1H, -OH), 3.74 (ddd, J =9.2, 4.1, 1.8 Hz, HO-CH),
3.89 (brs, 1H, -OH), 4.85 (d, 1H, J = 5.5 Hz), 7.22-7.35 (m, 5H, Ar-H).
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[alp™® +37.6 (c 0.99, CHCl; 91% ee)
HPLC (Daicel chiralpak AS-H, Hex/IPA = 19/1, 1.0 mL/min): g (min) 8.6 (major, 1R, 2R, 3S), 11.4 (minor, 1S, 28,
3R), [lit. 1: Hex/IPA=9/1, 5.1 (1R, 2R, 3S5), 5.7 (1S, 2S, 3R)].

(1R,2R,3S,4E)-2-Methyl-1-phenyl-4-hexene-1,3-diol (6¢ca).
OH OH

X Ph

Following the typical procedure, the reaction of benzaldehyde (3a) (0.12 mL, 1.18 mmol, 2.5 equiv.) and
4-hexene-3-one (2¢) (0.05 mL, 0.47 mmol) gave diol 6¢ca (77.8 mg, 80%) as a colorless oil.

'H NMR (CDCls, 400 MHz) & 0.69 (d, 3H, J = 7.3 Hz, -CHCH3), 1.72 (d, 3H, J = 5.5 Hz, -CH=CHCHj3),
1.96-2.04 (m, 1H, -CHCHy), 3.42 (brs, 1H, -OH), 3.87 (brs, 1H, -OH), 4.20-4.23 (m, 1H, HO-CH), 4.57 (d, 1H, J
= 8.3 Hz), 5.56-5.89 (m, 2H, olefine-H), 7.23-7.34 (m, SH, Ar-H).

C NMR (CDCls, 100 MHz) 8 12.5, 17,.8, 44.2,75.0, 77.9, 126.6, 127.5, 127.7, 128.3, 130.7, 143.6.

IR (neat) v 3354 cm™.

LR-FABMS (CHCI;+NBA+Nal) 229 ((M+Na)*, bp), 173, 149, 107, 55.

HR-FABMS calcd for Cy3H;30,Na ((M+Na)*) 229.1204, found 229.1200.

[alp™® +5.7 (¢ 1.34, CHCl3, 87% ee)

HPLC (Daicel chiralcel OD-H, Hex/IPA = 19/1, 1.0 mL/min): #g 11.1 (minor, 1S, 25, 3R), 12.2 (major, 1R, 2R,
39).

(18,2S,aR)-a-(2-Hydroxycyclohexyl)-benzenemethanol (7da)>.
OH OH
Ph

Following the typical procedure, the reaction of benzaldehyde (3a) (0.12 mL, 1.18 mmol, 2.5 equiv.) and
cyclohexanone (2d) (0.05 mL, 0.47 mmol) in THF (3 mL) gave diol 7da (87.5 mg, 87%) as colorless needles.

mp 122-124 °C

'H NMR (CDCls, 400 MHz) § 0.78-0.92 (m, 1H), 1.02-1.15 (m, 2H), 1.25-1.35 (m, 1H), 1.50-1.65 (m, 3H),
1.74-1.81 (m, 1H), 1.89-1.93 (m, 1H), 3.23 (brs, 1H), 3.49 (dt, 1H, J = 10.5, 4.6 Hz), 3.70 (brs, 1H), 4.92 (s, 1H),
7.24-7.36 (m, SH).

[alp’ +27.6 (¢ 1.02, CHCI;3 90% ee), [lit. 2: [a]p +32 (c 0.95, CHCI3 99% ee, 1S, 28, aR)]

HPLC (Daicel chiralcel OD-H, Hex/IPA = 9/1, 1.0 mL/min): fg (min) 7.3 (minor, 1R, 2R, a.5), 8.7 (major, 15, 25,
oR).
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(1S5,2S,aR)-a-(2-Hydroxycyclohex-3-enyl)-benzenemethanol (7ea).
QH OH
Ph

Following the typical procedure, the reaction of benzaldehyde (3a) (0.12 mL, 1.18 mmol, 2.5 equiv.) and
2-cyclohexene-1-one (2e) (0.05 mL, 0.47 mmol) in THF (3mL) at -23 °C gave diol 6ea (84.2 mg, 88%) as
colorless needles.

mp 135-137 °C

'H NMR (CDCls, 400 MHz) & 1.15-1.24 (m, 1H), 1.62-1.67 (m, 1H), 1.93-2.09 (m, 3H), 2.71 (brs, 1H), 3.12 (brs,
1H), 4.24 (d, 1H, J = 8.7 Hz), 4.98 (s, 1H), 5.56-5.60 (m, 1H), 5.70-5.72 (m, 1H), 7.26-7.38 (m, 5H).

C NMR (CDCls, 100 MHz)  22.2, 25.0, 47.4, 68.1, 76.2, 126.5, 127.4, 128.1, 128.8, 130.3, 142.0.

IR (KBr) v 3313cm™.

LR-FABMS (CHCI:+NBA+Nal) 227 (M+Na)*, bp), 173, 149, 107, 77.

HR-FABMS calcd for Cy3H;40,Na ((M+Na)*) 227.1048, found 227.1030.

[alp”’ -11.4 (¢ 0.99, CHCl5 85% ee)

HPLC (Daicel chiralcel OD-H, Hex/IPA = 9/1, 1.0 mL/min): fg (min) 8.8 (minor, 1R, 6R, S), 11.3 (major, 1S, 685,
R).

5. The aldol-aldol-Tishchenko reaction of cyclopentanone (2f) and benzakdehyde (3a).

Under an argon atmosphere, n-BuLi (0.094 mmol, 20 mol %) in hexane (0.17 M, 0.55 mL) was added to a
solution of (R)-3,3’-diphenylbinaphthol (20.7 mg, 0.047 mmol, 10 mol %) in THF at -23 °C, and the mixture was
stirred for 5 min. Then benzaldehyde (3a) (0.17mL, 1.65 mmol, 3.5 equiv) and cyclopentanone (2f) (0.04 mL,
0.47 mmol) were added to the above mixture. After 24 h, the reaction was quenched with sat. NH4Cl (2 mL) and
the mixture was stirred for 5 min at rt. The aqueous layer was extracted with AcOEt and the combined organic
layers were successively washed with brine (3 mL). Drying over Na,SO, and concentration in vacuo, the residue
was purified by column chromatography (SiO,, CH,Cl,) to give an inseparable mixture of triol mono esters as a
colorless oil. To the solution of the mono ethers, pyridinium p-toluenesulfonate (1.2 mg, 0.047 mmol, 10 mol %)
and 2,2-dimethoxypropane (0.09 mL, 0.71 mmol, 1.5 equiv) was added and the mixture was stirred for 12 h. After
diluted with AcOEt (20 mL), the mixture was washed with water (5 mL x 3) and brine (10 mL) and dried over
Na,S0O,. After concentration in vacuo, the residue was purified by column chromatography (SiO,, hexane/toluene
= 1/1) to give 8 (137 mg, 66%, 2 steps) as colorless needles and its diastereomer 8 (46 mg, 22 %, 2 steps) as

colorless needles.

(rel-18,25,3R,10.R,20.R)-2-Hydroxy-al,02-diphenyl-1,3-cyclopentanedimethanol 2,02-0,0-acetonide
al-0O-benzoate (8).

X

o © ,[Z)
= = O Ph

3 1
Ph™ a2
*1"Ph

mp 114-115 °C
'H NMR (CDCls, 400 MHz) & 1.20-1.32 (m, 1H), 1.40-1.52 (m, 1H), 1.44 (s, 3H), 1.49 (s, 3H), 1.63-1.85 (m, 3H),
2.47-2.55 (m, 1H), 3.60 (t, 1H, J = 10.1 Hz), 4.60 (d, 1H, J = 10.1 Hz), 6.22 (d, 1H, J = 4.6 Hz), 7.21-7.33 (m,
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8H), 7.39-7.42 (m, 2H), 7.45-7.49 (m, 2H), 7.55-7.60 (m, 1H), 8.13-8.16 (m, 2H).

C NMR (CDCl;, 100 MHz) & 19.91, 21.10, 21.58, 29.90, 47.77, 48.63, 75.41, 75.70, 78.65, 100.50, 126.13,
126.40, 127.62, 127.70, 128.17, 128.32, 128.43, 129.60, 130.37, 133.00, 139.43, 140.71, 165.47.

IR (neat) v 1718 cm™.

LR-FABMS (CHCI;+NBA+Nal) 465 ((M+Na)"), 413, 385, 329, 263, 245, 176, 154 (bp), 136, 105, 77.
HR-FABMS calcd for C,0H3004Na ((M+Na)*) 465.2042, found 465.2043.

[alp”’ -8.2 (¢ 1.01, CHCl3,99% ee)

HPLC (Daicel chiralpak AD-H, Hex/IPA = 99/1, 1.0 mL/min): tg (min) 14.4 (major), 17.4 (minor).

diastereomer of 8 (8°).

X 0

17 OJ(Ph
Ph)\b/<
Ph

mp 116-117 °C

'H NMR (CDCls, 400 MHz) & 1.19 (s, 3H), 1.33 (s, 3H), 1.45-1.57 (m, 2H), 1.71-1.78 (m, 1H), 1.92-1.99 (m, 1H),
2.24-2.33 (m, 1H), 2.61-2.69 (m, 1H), 4.08 (dd, 1H, J=7.8, 5.0 Hz), 4.44 (d, 1H, J = 10.1 Hz), 6.08 (d, 1H, J =
7.3 Hz), 7.24-7.59 (m, 13H), 8.07-8.11 (m, 2H).

BC NMR (CDCl3, 100 MHz) 6 23.61, 25.37, 27.11, 28.51, 49.41, 52.69, 73.61, 75.18, 77.60, 100.43, 126.58,
126.82, 127.59, 127.83, 128.23, 128.39, 129.62, 130.34, 133.01, 139.58, 141.20, 165.70.

IR (KBr) v 1711 cm™.

LR-FABMS (CHCL;+NBA+Nal) 466 (M+Na)"), 414, 386, 329, 263, 245, 176, 105 (bp), 91. HR-FABMS calcd
for CoH3004Na (M+Na)*) 465.2042, found 465.2046.

[alp”’ -30.0 (¢ 1.52, CHCl; 98% ee)

HPLC (Daicel chiralpak AD-H, Hex/IPA = 99/1, 1.0 mL/min): tg (min) 19.0 (major), 25.8 (minor).

To the solution of 8 in MeOH (2 mL), NaOMe (0.05 mmol. 11 mol %) in MeOH (0.5 M, 0.1 mL) was added and
the resulting homogeneous mixture was stirred for 12 h. The reaction was quenched with conc. HCI aq. (5 mL)
and the mixture was stirred for 1 h at rt. The mixture was diluted with ethyl acetate (20 mL), and washed with
water (5 mL). The aqueous layer was extracted twice with AcOEt (10 mL x 2) and the combined organic layers
were washed with brine (10 mL) and dried over Na,SO,. After concentration in vacuo, the residue was purified by
column chromatography (SiO,, hexane/AcOEt = 3/2) to give triol 9 (88 mg, 65%, from cyclopentanone (2f)) as

colorless prisms.

(rel-1S,2R,3R,1a.R,20a.R)-2-Hydroxy-ol,a2-diphenyl-1,3-cyclopentanedimethanol (9).
Ho 9" oH
Ph Ph
mp 136-137 °C
'H NMR (CDCl;, 400 MHz) & 1.04-1.14 (m, 1H), 1.23-1.32 (m, 1H), 1.45-1.61 (m, 2H), 2.09-2.18 (m, 1H), 2.30
(ddd, J =18.8,9.2, 5.0 Hz), 2.61 (d, 1H, J = 3.6 Hz), 3.05 (s, 1H), 3.10 (s, 1H), 4.01 (t, 1H, J =9.2 Hz), 4.48 (d,

1H, J = 9.6 Hz), 4.86-4.88 (m, 1H), 7.24-7.37 (m, 10H).
'3C NMR (CDCls, 100 MHz) & 21.68, 23.85, 52.51, 52.71, 74.44, 79.14, 80.49, 126.30, 126.42, 127.52, 127.91,
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128.37, 128.45, 142.95, 143.30.
IR (KBr) v 3302 cm.

LR-FABMS (CHCL+NBA+Nal) 321 (M+Na)"), 263, 245, 176, 154 (bp), 136, 107, 69.
HR-FABMS calcd for C9H»,03Na (M+Na)*) 321.1467, found 321.1475.

[alp +55.5 (c 1.01, CHCl3 99% ee)

Relative stereochemistry was determined by X-ray analysis (cf. S-26).

6. The Evans-Tishchenko reaction of racemic B-hydroxy ketone (10).

O  OH OH OH
Ph + PhCHO _1b(10mol %) NaOMe : Ph
(1 5 eq) THF, O OC, 24h MeOH
10 7da
synlanti = 1/2, 71% yield, 86% ee
racemic

Under an argon atmosphere, n-BuLi (0.094 mmol, 20 mol %) in hexane (0.17 M, 0.55 mL) was added to a
solution of (R)-3,3’-diphenylbinaphthol (20.7 mg, 0.047 mmol, 10 mol %) in THF (1 mL) at O °C, and the mixture
was stimed for 5 min . Then benzaldehyde (3a) (0.07mL, 0.07 mmol, 1.5 equiv.) and
2-(Hydroxyphenylmethyl)cyclohexanone (10) (syn/anti = 1/2, racemic) (96 mg, 0.47 mmol) in THF (2 mL) were
successively added to the above mixture. After 24 h, the reaction was quenched with sat. NH4CI (2 mL) and the
mixture was stirred for 5 min at rt. The aqueous layer was extracted with AcOEt and the combined organic layers
were washed with brine (3 mL). After drying over Na,SO,4 and concentration in vacuo, the residue was purified by
column chromatography (SiO,,CH,Cl,) to afford monoacylated diol as an colorless oil. The diol monoester was
dissolved in MeOH (2 mL) and treated with NaOMe (0.05 mmol. 11 mol %) in MeOH (0.5 M, 0.1 mL) and the
resulting homogeneous mixture was stirred for 3 h. The mixture was diluted with ethyl acetate (20 mL), and
washed with water (5 mL). The aqueous layer was extracted twice with AcOEt (10 mL x 2) and the combined
organic layers were washed with brine (10 mL) and dried over Na,SO,. After concentration in vacuo, the residue
was purified by column chromatography (SiO,, hexane/AcOEt = 4/1) to give diol 7da (68 mg, 71%, 86% ee) as

colorless needles.

7. The Evans-Tishchenko reduction of B-hydroxy ketone (11).

Under an argon atmosphere, n-BuLi (0.094 mmol, 20 mol %) in hexane (0.17 M, 0.55 mL) was added to a
solution of (R)-3,3’-diphenylbinaphthol (20.7 mg, 0.047 mmol, 10 mol %) in THF at -45 °C, and the mixture was
stirred for 5 min. Then a solution of benzaldehyde (3b) (0.072 mL, 75 mg, 0.72 mmol, 1.5 equiv) and
2,2-dimethyl-3-hydroxy-1-phenylpropan-1-one (11) (0.073 mL, 0.47 mmol) were successively added to the above
mixture. After 0.5 h, the reaction was quenched with sat. NH4Cl aq and the mixture was stirred for 10 min at rt.
The aqueous layer was extracted with AcOEt and the combined organic layer was washed with brine. After drying
over Na,SO, and evaporating the solvent, the residue was purified by silica gel column chromatography (SiO,,

CH,Cl,) to afford the diol monoester product 12 (114 mg, 87% yield, 99% ee) as colorless prisms.
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(S)-2,2-Dimethyl-1-phenylpropane-1,3-diol 3-O-benzoate (12)°.

P
Ph/><\0 Ph
mp 73-74 °C

'H NMR (CDCls, 400 MHz) 5 0.97 (s, 3H, -CHs), 1.04 (s, 3H, -CH3), 2.45 (brs, 1H, -OH), 4.02 (d, 1H, J=11.0
Hz, BzO-CH,), 4.43 (d, 1H, J = 11.0 Hz, BzO-CH,), 4.69 (s, 1H, HO-CHPh), 7.25-7.48 (m, 7H, Ar-H), 7.56-7.60
(m, 1H, Ar-H), 8.04-8.06 (m, 2H, Ar-H).

[alp -23.1 (¢ 1.13, CHCl; 99% ee)

HPLC (Daicel chiralpak AD-H, Hex/IPA = 9/1, 1.0 mL/min): #z 8.8 (major, S), 12.8 (minor, R).

Determination of the absolute configuration of 12.

To a solution of 12 (114 mg) in MeOH (2 mL), NaOMe (0.05 mmol. 11 mol %) in MeOH (0.5 M, 0.1 mL) was
added and the resulting homogeneous mixture was stirred for 3 h. The mixture was diluted with ethyl acetate (20
mL), and washed with water (5 mL). The aqueous layer was extracted twice with ethyl acetate (10 mL x 2) and
the combined organic layers were washed with brine (10 mL) and dried over Na,SO,4. After concentration in
vacuo, the residue was purified by column chromatography (SiO,, hexane/ethyl acetate = 4/1) to gave diol 13 (70
mg, 96%) as colorless needles. The optical rotation data shows (+)-13 has S-configuration, which shows (-)-12 has

S-configuration.

(S)-2,2-Dimethyl-1-phenylpropane-1,3-diol (13)°.
OH

Ph/><\OH

mp 62-63 °C

'H NMR (CDCl;, 400 MHz) & 0.79 (s, 3H), 0.84 (s, 3H), 3.43 (d, 1H, J = 10.6 Hz), 3.50-3.58 (m, 2H), 3.77 (brs,
1H), 4.57 (s, 1H), 7.32-7.35 (m, 5H).

[alp” +44.7 (c 1.00, CHCl3 99% ee), [lit. 4: [o]p> +21.7 (¢ 1.17, CHCl3,55% ee, S)]
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9. '"H NMR and HPLC chart of the Tishchenko products

[ 5 0d
o1
e -
Chlral pa k A D H Filenama = H22-028B-4 (column dio
IPA 1 9/1 Authox = delta
Ph ex = Experiment = single_pulse.ax2
- . Sample_id = H22-028B-4 diol racem
z 1.0 mL/min, 254 nm | st I fhonroms
- . 3 Creation_time =
- Revision time =
Current_time =
Comment. =
S Data_format =
A Dim_size =
| Dim_title =
Dim_units =
Dimensions -
Site =
Spectrometer =
Field strength = 9.389766[T] (400 [MHz]
X_acq duration = 2.18365952([s]
X_domain = 1H
e — X_freq = 399.78219838 [MHz]
& N X_offset = 5[ppm]
s X_points = 16384
=3 X_presca =1
X_reaolution = 0.45794685[Hz]
sweep = 7.5030012[kHz]
Irr_domain = 1H
Irr_freq = 399.78219838 [MHz]
Irr_offaet = 5[ppm]
Tri_domain = 1H
Tri_freq = 399.78219838 (MAz]
Tri_ocffset = 5 ]
=24 Clippa - FEx
hl Mod_return =1
Scans = 16
Total_scans - 16
X_90_width = 12.5[us]
X_acq_time = 2.18365952(a]
X angle = 45]deq]
X_atn = 4.4[dB]
X_pulse = 6.25[us]
Irx_mode = O
o Tri_mode = off
=7 Dante_presat. = FALSE
Initial wait = 1[=]
Recvr_gain = 38
Relaxation_delay = 5[s]
Repetition time = 7.1836%952(s]
g Temp_get. = 25.1[4C]
E _,J L
11.0 100 9.0 8.0 )'\7.0 6.0 50 )\ 4.0 A ‘ 30 | 2.}\ ) 1.0 T
= © aw 2  agym -
8 5 5
L B8 B3 b pisigsy ¢
L - el e & - S S s
X : parts per Million : 1H

1. racemic

CH. 1 C.5 1.25 ATT 9 OFFs @ @8-88-88 @1:21

14,75
28.26
b-2588 #8-88-88 @1:21
HETHOD: TRG: 3 CH: 1
FILE: @ CALC-METHOD: AREAX TRBLE: @ CONC: AREA
HO . RT AREA COHC  BC
I 14.75 1417968 58 .564 BB
2 28.26 1386317 49 .436 BB
TOTAL
2884277 188 .888
PERK REJ L]

2. Optically active (93% ee)

CH. 1 €.5 1.25 ATT 9 0OFFS a8 @8-88-88 008:39

14.74
2@ .34
D=2588 28-88-88 @a:3I9
HETHOD ¢ TAG: 2 CH: 1
FILE: @ CALC-METHOD: AREAX TABLE: @ CONC: ARER
W . RT AREA CONC BC

1 14.74 1576684 96 .387 BB

z 28.34 68468 3.693 BB
TOTAL

1637152 188 .808

PEARK REJ @
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2]
2
) & @JEDL
i @
. 6ab %
a4y - Filename = H22-056D-2(column dio
] chiralpak AD-H ol TRk
1 Experiment = single_pulse.ex2
3 He)(/l PA = 29/1 ::3::?“ - uzz-:;sn-z ;acni 01
P 1 Creation_time = 24-AUG-2010 21:02:14
=R 1.0 mL/min, 254 nm Revisiontim = 34ug 3010 23:00:01
] Current_time = 24-AUG-2010 23:00:05
j‘ Content = column diol 3-pentano
i Data_format = 1D COMPLEX
- Dim iz = 13107
2 - Dim_tit: = 18
3 = Dim_uni = [ppm]
] pet « Dimensicns -x
1 8 site = ECX 400
1 & Spectrometer = DELTA2_NMR
g ! Field_strength = 9.389766[T] (400 (MHz]
i X_acq duration = 2.18365952(s]
i =i
= 23978219038 1han)
- 16384
< -
i = 0.45794685 [Hx]
. = 7.5030012[kiz]
I = 1H
b Irr_freq = 399,78219838 [MEx]
H Irz_offset = S[ppm]
< Tri dosain -
<+ ri_freq = 399.78219838 [MHx]
Tri_offset = 5[ppm]
Clipped = FALSE
Mod_return =1
- - Scans =8
- ’§ JE, Total scans =8
2 =
hd < | X_90_width = 12.5(us)
X acq_time = 2.18365952(8)
X_angle = 45[deg]
X_atn = 4.4[88]
X_pulse = 6.25[us]
s (= Irr_mode = Off
(3 Tri_mode -
1S (a Dante_presat =
(& Initial wale -
-_gain -
' f < Relaxation delay =
o] | Repetition_time =
g = | ’\ Temp_get -
2 ]
5 | / 2
2 &
) &
e e — AN & =
T T T T T T T T T T T
10.0 9.0 8.0 | ‘7.0 6.0 5.0 4.0 \ 3{0 1,(} I 1.0H =10
|
A AN AR
= - » N
TE g omg DRI g
i b EEE R q 3R47Y 3337 3
X : parts per Million : 1H

1. racemic

CH. 1 ©.5 1.25 ATT 8 OFF5 @ @e-@8-88 A2:43

24 .78
29%.12
D-2588 a8-88-88 @2:43
METHOD: TAG! 9 CHr 1
FILE: @ CALC-METHOD: AREAZ TRABLE= @ CONC: ARER
NO . RT ARERA COWC BC
1 24.70 1868734 5@.225 BB
2 29.12 1839139 49 .773 BB
TOTAL
2127873 188 .89
PEAK REJ @ @

2. Optically active (95% ee)

CH. 1 C.5 1.23 ATT & OFFS a @aa-aa-8@ @3I:3I1

24 .82
29.38
D=-230@ @g-ae-88 @3:31
HETHOD: TAG: 18 CH: 1
FILE: @ CALC-METHOD: AREAX: TRBLE= @ CONC: ARER
HO . RT ARER CONC  BC

I 24 .62 2116633 97.333 BB

2 29.38 S8e04 2.667 BB
TaTAL

2174639 188 .888

PEAK REJ = L
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oy

abundance

6ac

| chiralpak AD-H

"1 Hex/IPA = 9/1

1.0 mL/min, 254 nm

OMe

2.356

2142

3221

1221

3::3438

S JEOL

110

X : parts per Million : 1H

- f
0.0000 ——=7
76.139m

Filename = H22-056A-2(column dio
Author = delta
Experiment = single_pulse.ex2
Sample_id = H22-056A-2 0 imL 48h
Solvent = CHLOROFORM-D
Creation_time = 24-AUG-2010 20:45:57
Revision_time = 24-AUG-2010 22:44:38

rent_time = 24-AUG-2010 22:45:04
Content = crude diol 3-pentamon
Data_format = 1D COMPLEX
Dim_size = 13107
Dim_title = 1H
Dim_units = [ppml
Dimensions =x
Site = ECX 400
Spactrometer = DELTA2_NMR
Field_strength = 9.389766(T] (400 [MHz]
X_acq duration = 2.18365952(a)
X_doma: = 10
X_freq = 399.78219838 [MHz]
X offset =5
X_points = 16384
X_prescans =1
X_resclution = 0.45794685 [Hz]

= 7.5030012(kHz])

Irr_domain -
Irr_freq = 399.76219038 [MHx]
Irx_offset = 5[ppm]
Tri_domain = 1H
Tri_freq « 399.78219838 [Mux]
Tri_offset = S [ppm]
Clipped = FALSE
Mod_return =1
Scans =8
Total_scans -8
X_90_width = 12.5[us]

q_time = 2.18365952(s)
X_sngle = 45[deg]
X_ata = 4.4(4B]
X_pulse = 6.25[us]
Irr_mode = 0
Tri_mode = off
Dante_presat = PALSE
Initial wait = 1(s]
Recvr_gain = 30

Relaxation delay = 5[s)
Repetition_time = 7.18365952(s]
Texp_get. = 26.4(dcC]

1. racemic

2. Optically active (95% ee)

CH. 1 C.5 1.25 ATT 9 OFFS @ B88-88-88 88119
12l k00
p-2588 90-99./80
METHOD: TAG: 2 CcH: 1
FILE: @ CALC-METHOD: AREAX TABLE: @ CONC: ARERA
NO . RT ARERA CONC  BC

1 11.88 1741882  S8.416 BY

2 12.32 1712370 49.584 UB
TOTAL

3453452 188.808
PERK REJ : 2
CH. 1 C.5 1.25 ATT 9 OFFS @ ©@/80/80 @8:43
I
TS 19.96
p-2500 88-00,08
HETHOD: TAG: 3 CHi 1
FILE: @ CALC-METHOD: AREAX TABLE: @ CONWC: AREA
HO. RT ARERA CONC  BC

1 18.96 3729366 97.788 BU

2 12.35 87588 2.292 TBB
TOTRAL

3816866 198 .090

PEAK REJ : e
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<
g
Gad 'L:;:lm = dzz:asvn-z {column dio
Auf T - lta
. Experiment = single_pulse.ex2
| chiralpak AS-H -~
Creation_time = 30-AUG-2010 1.
- Hex/IPA = 9/1 Srimiecte  Iizgmae:
| 1.0 mL/min , 254 nm Comment. Z golumn diel 3-pentano
i Br Dim_size = 13107
Dim_title = 1H
Dim_units = [ppm)
Dimensions =
Site = ECX 400
o] Spectremeter = DELTAZ NMR
- Field_strength = 9.389766(T] (400[MHz]
X_acq duration : §é183€5952[-]
X_freq = 399.78219838 [MHZ]
X offset = S[ppm}
X_points = 16384
X_prescans =1
X,::::luci:m : 0‘3;:3:;?51]
34 Trr dovatn = ;f;s =1
Irr_freq = 399.78219838 [MHz]
Irr_offset = 5[ppm]
Tri_domain = 1H
Tri_freq = 399.78219838 [MHZ]
Tri_offset = 5[ppm}
Vod Taturn o
< ¥s % B s 10
- X_90_wideh = 12.5[us]
X_acq _time = 2.18365952([s]
X_angle = 45{deg]
X_atn = 4.4[aB]
X_pulse = 6.25[ua]
Irz_mode = Off
' Tri_mode = Off
‘ e IS
| o] Initial_wait = 1[s]
¢ Recvr_gain =32
Relaxation_delay = 5[a]
:u Repetition_time = 7.18365952(s]
I Temp_get = 26.1[dC]
2
i 4J
. .
11.0 ll;ﬂ 9‘0 8:0 7‘0 6Ill SJl-) lﬂ 3‘0 ‘(I y 0
X X X X . 1 2. 10
| [
AN ATAT TR T
e - - qmos o
LELE 88 838 & EEEEEE I
e - < e o - SO =
X : parts per Miltion : 1H
1. racemic
CH. 1 C.S5 1.25 ATT 9 OFFS 2 @8-8a-88 84148
—— 7.28
p-2588 808008 B4:48
HETHOD: TRG: I CH: 1
FILE: @ CRALC-METHOD: RARERAX TABLE: @ COMC: ARER
NO . RT AREA CONC  BC
1 7.28 1222132 49 . 768 BB
2 18 .18 1233585 5@ .232 BB
TAOTAL
2433637 188 .2a8
FEAK REJT 1@ae
2. Optically active (88% ee)
CH. 1 C.5 1.25 ATT 1@ aFFs 2 PQ@-88-8@ @5:ag
7.24
1a.18
p-2588@ 888888 @5:88
HETHOD: TAG: 4 CH: 1
FILE: @ CALC-METHOD: ARERAZ TABLE: @ COWC: ARERA
HO . RT ARERA CONC BC
1 T .24 2374366 93.938 BB
2 18 .18 152685 6.842 BB
TOTHL
2527851 188 .208
PEARK REJ = a
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‘ )
] =
Y Ph Filename ' 22-0638-3(column dio
- Author = delt
- = Experiment = single_pulse.ex2
S Sample_id = H22-063B-3
8ol it = CH: -D
‘ 6 Revieiontime o 17 3853010 1336143
/ ae Curreat. time » 17-SEP-2010 12:38:28
chiralpak AD-H Somtemt siogle ulee
‘ Hex/IPA = 19/ Dimtitie e
. Dim_unit: = [ppm]
1.0 mL/min, 254 nm Dimeasions -z
si, Spactrometer = DELTA2_NMR
Field_strength = 9.389766[T] (400([MHz]
X_acq duration = 2.18365952[s]
X - 1]
i X_fxeq - 3:9.7121913"1«:1
X_offset = 5[ppm]
X_points = 16384
X_prescans -1
4 X_resolution = 0.45794685[Hz]
4 X_sweep = 7.5030012[kHz]
| Irr_domain = 18
1 | Irr_freq = 399.78219838 [MHx]
< Trr offset = 5(ppm]
N i ¢ n = 1H
Tri_freq = 399.78219838 [MHz)
] Tri_offset = 5[ppm]
1 r Clipped = FALSE
1 Mod_return =1
| | § Scans = 16
! ’ Total_scans =16
H ; X_90_width = 12.5([us]
! X_acq_tims = 2,18365952(s]
1 | X_angle = 45[deg]
1 X atn = 4.4[dB]
< | X pulse = 6.25{ual
- = r | ::f_-oa. - o::
g3 (8 [~ fg Dante presst - FALSE
=1 - / gic:inl:::u = ;JI.!
fa ‘ Relaxation delay = 5[s)
{ 3 Repetition_time = 7.18365952(s)
L ‘A 3 [,‘«; AJ Temp_get = 23.4[dC)
/ e
L \ kaké/‘/ AW I
T 'l'“r‘;"‘ 9\0 ‘0 T T T T T T T T e
X X 8. /WQ 70 /\ I 6.0 50 /{ 4.0A ‘ 3.01 2.0/)“K % ? =10
/ A | 1
g3 RBBR32 8 8 8 3 % '"Q"a'&
2 a 2 2
L BT 988 8§ mEREE f
X : parts per Million : 1H
1. racemic
CH. 1 C.5 1.25 ATT 18 OFFs 8 @8-9ar 88 B4:3I8
18 .52
21.24
b-2588 g 8@-88 ©B4:38
METHOD® TAG: 5 CH: 1
FILE: & CALC-METHOD: RARERX TABLE: @ COHWC: ARER
HO . RT AREA CONC  BC
1 18.52 26371584 58.737 8
2 21.24 2335151 49 .263 8B
TOTAL
5186735 188 .288
FERK REJ 1t a
2. Optically active (94% ee)
CH. 1 C.5 1.25 ATT 1@ OFFS @ @8-e8-@d @5:83
ig.s5e
21 .22
D-2588 g@-e8-88 @5:83
HETHOD: TAG: 6 CHs 1
FILE: @ CALC-METHOD: AREAX TABLE:= @ COHC: AREA
HO . RT ARER COHC BC
1 18 .58 TI47739 97 .871 BB
z 21.22 221718 2.929 BB
TOTAL
TI6I4T77 i@@ .888
PEAK RET 3 8

S-15




~ ; | i1enane - Haa-0S1C-2(column dlo |
Ph / Author = delta
M rinment = single_pulse.exz
= ‘ it 2 Cmionoromen - 4"
< < ’ Creation_time = 30-JUL-2010 10:41:42
N \ Revision time = 30-JUL-2010 12:34:27
Current_time = 30-JUL-2010 12:34:38
3  Gba | i iEma e
. size - 7
chiralpak AS-H ; R T
[ HeX/IPA= 19/1 :1 :.“: :Elczr:zoa
. pectromster - _m
s; " 1 'O mL/mIn! 254 nm Fleld_strength = 9.389766[T] (400 [MHz]
:‘;;q:duxlclon : ié1l36§952[ll
X_freq = 399.78219838 [MHz]
X_offset = 5(ppm]
X_points = 16384
X_prescans =1
fmfee  Cemnmen
sz_;u:nn = 11
i::;::z::: = 29978219830 s
T: -
3 b n-:xjgm " - ::9.7“19-:-[“:1
. mage i
d Hod_return -
/ Total scans - 8
X_90_width = 12.5[us]
| X_le%:!.ﬂ : 2;1;25‘5953[11
[ Taca bw it
[ X_pulse = 6.25[us]
3 TEi Jmde Zok
/ Dante_presat = FALSE
Initial wait = ils]
r Recvr_gain = 32
- 2 | Relaxation_delay = 5(s]
= Repetition_time = 7.18365952(s)
g T t = 26.914C]
JE s
o ;7<P,),
we e 80 70 o 50 ‘ Y ‘ ‘
X 49 30 20 1.4 -1.0
8 | LU T
A AN RN
g2s 8 885 8 £533g
a8 ¥ LLEECEE
__ X1 parts per Million : 1H
1. racemic
CH. 1 C.5 1.25 ATT 9 OFFS B8 B8a-88-88 88144
3 .66
11.26
D-2588 2a-a@- 28 Bdi1d4
HMETHOD® TAG: 2 CH: 1
FILE: 8 CALC-METHOD: ARERX TRBLE: @ COWC: AREA
HO . RT ARER COWC BC
1 8.66 1413195 47 .264 BB
2 11.26 1576838 52.736 BB
TOTAL
2998833 189 .20a
PEAK REJ = @
2. Optically active (91% ee)
CH. 1 ©.5 1.25 ATT 9 0OFF5 @ @d-sag-88 @1:59
8.58
11.36
D-2588@ a@-aa-88 @1:59
METHOD: TAG: 4 CH: 1
FILE: @ CALC-HETHOD: AREAX TABLE: @ COMC: ARERA
N . RT ARERA CONE BC
i 8 .58 1947168 95.348 BB
2 11.36 95887 4.652 BB
TOTAL
2842175 198 .228
FPEAK REJ @ a
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5765

OH OH 6ca
N A chiralcel OD-H
3 : Ph Hex/IPA = 19/1
= 1.0 mL/min, 254 nm

&JEOL

Filename
Author
Experiment
Sample_id
Solvent
Creation_time
Revision_time
Current_time

H22-055C-3 {column dio
delta

single _pulse.ex2
H22-055C-3 diol 0
CHLOROFPORM-D
11-AUG-2010 18:48:19
11-AUG-2010 20:47:07
11-AUG-2010 20:47:35

1mL

o] Content = column diol 4-hexene-
g Data_format = 1D COMPLEX
Dim_size = 13107
Dim_title = 18
| Dim_uni| = Topm)
| Dimensions = x
site = zcx 400
Spectrometer = DELTA2_NMR
o
& Fleld strength = 9.389766[T] (400[MHz)
] X_acq duration = 2,18365952(s)
] X domain - im
] g e = 399.78219838 [MHz)
; - [ z : iﬁ!l‘
e “ § -1
< 0.45794685 [Hx]
1 7.5030012[kHx]
1R
= 399.78219838 [MHz]
= 5(ppm]
= 399.78219838 [MHz)
<] = 5[ppm]
a = FALSE
-1
Scans =16
Total_scans = 16
X_90_width = 12.5(us]
X acq time = 2.183659521a]
o] x_angle = 451deg]
3 X ata = 4.41a8]
2 X pulse = 6.25us)
(] Irr_mode = Off
- Tri_mode = Off
- ’i ( . Dante_presat = FALSE
g | g (a Initial wait = 1(s]
[ s |3 Recvr_gain -3
o] Relaxation_delay = 5[s]
= ‘ Repstition_time = 7.18365952(s]
g ot = 26.414c]
H \
] ] ey
c -
. S JL SN U UV
T T T Al I T T T T T T
11.0 100 9.0 8.0 70 6.0 w 5.0 ) 4.0 3.0 1.0
A ATAATT X T
s ez gEsz § 2 1538 8
ik g% 3899 § 3 2R 8 i
X : parts per Million : 1H
1. racemic
CH. L €.5 1.25 ATT & OFFS @ @88 a8 88 A8:335
12 P
D=-2588 ea-@aa-98 @@:35
METHOD : TAG: 3 CH: 1
FILE: @ CALC-METHOD: AREA% TABLE: @ CONC: AREA
HO . RT RRERA CONC BC
1 11.18@ 96368 58 .426 B8U
2 12 .44 94731 49 574 UB
TOTAL
191891 188 .888
PEAK REJ @ Q
2. Optically active (87 % ee)
CH. 1 .5 1.25 ATT 9 OFFS @ @ar2a-8@ 091:06
12.22
D-2588 @8- -88-88 Bl:88
METHOD ! TRAG! 4 CH: 1
FILE: @ CALC-METHOD: RAREAX TABLE: @ COWC: ARER
HO . RT AREA COHC BC
1 11.e88 llec4 6.639 BUY
2 12.22 1550904 93.341 B
TOTAL
1661544 188 .aa8
PERK REJ e

S-17




30

20

—

1.02

abundance

OH OH

7da

chiralcel OD-H
Hex/IPA = 9/1

1.0 mL/min, 254 nm

-EE
A I
] n
2
T

SJEOL

Filename

= H22-
= delt
= single_pulse. ex2
= H21-016B-2 9-24

16B-2 (column dio
a

Creation_time
Revision time
Current_time
Comment
Data_format
Dim_=ize
Dim_titlae
Dim_unita
Dimensions
Site
Spectrometer

Tield strength
X_acq duration
X_domain

X freq

X _offmet
X_points

X prescans

X resolution
X_sweep
Irr_domain
Irz_£xi

Irr offmat
Tri_domain
Tri_£:
Tri_offset
Clipped
Mod_return
Scans

Total scans

= 9.389766[T]
= 2.18365952(s

g
399.78219838 [Mitz]
5 [ppm]
16384

(400 [Mmz]
1

0.45794685 [Hz]
7.5030012[kHz]

B
399.78219838 Mtz ]
5 [ppm]

i
399.76219836 iz ]
5 ppm]

12.5[us]
18365952 [s]
ideg]
-4[dB]
.25[us}
- ££
Dante_presat
Initial wait
Recvr_ga!
Relaxation_delay = 5[a
petition tima = 7.18365952(s]
Temp_get. = 23.2[dc]

T
10.0

>=

73242
13173
4.9084

73322

X : parts per Million : 1H

T
40

-
-]
]

T

3.0

!

5
3

00069 —=] ————

1
eR R

1. racemic

CH. 1 C.5 1.25 ATT 8

8

D-2588

METHOD TA

FILE: @ CALC-METHOD: AR
HO .
1
2

TOTAL

RT
7.31
8.77

ARER
8959680
954886

1858846

PERK @

REJ &
2. Optically active (90% ee)

1.25 ATT 9

Loon

D-2508

METHOD = TH

FILE: # CALC-WETHOD: AR
ND .
1
2

TOTAL

RT
7.3l
g.78

ARER
13192%
2487824

2538953
@

PERK REJ

OFF3 a8 9ae-8a-88 a5:18

L7531

aa-ga-aé @85:19

G1 S CH:

ER% TABLE: @ COWC: ARER

COoNC
42 .408
51.592

BC
[:1:]
BB

OFFS 8 @araa-e@ A6:39

g.78

a@sg@a-a8 @e:l9

L H 8 CH: 1

ER% TARBLE: @ COMC: ARER
CONC
5.196

94 .804

BcC
BB
Be

188 .888

S-18



< L
| ¥ @« dEDL
<] OH OH 7ea Filename = 5-004 (2-cyclohexene~1
~ - . Author = delf
| : chiralcel OD-H et x ingle pulee. oz
Sol t -
Ph Hex/IPA = 9/1 Seestion time  ©
i Correnc Time  CHEEINLD
. 1.0 mL/min, 254 nm x
hd Commant = 2-cyclohexene-1-one-p
Data_format = 1D C
Dim_size = 13107
Dim_title = 1H
Dim_units = [ppm]
Dimensions =X
Site = ECX 400
2] Spectrometer = DELTA2 NMR
Field_strength = 9.389766[T] (400 [MHz]
3 X_acqg duration = 2.18365952(s]
- X_domain = 1H
X_freq = 399.78219838 [MHz]
X_offsat = 5]
X_points = 16384
e X_prescans =1
- X_resolution = 0.45794685 [Hz]
(_swaep = 7.5030012(kHz]
Irx_domain = 1H
Irr_freq = 399.78219838 [MHz]
Irr_offset = 5[ppm]
Tri_domain = 1H
Tri_freq = 399.78219838 [MHz]
= Tri_offset = S[ppm]
“ Clipped ® FALSE
Mod_return -1
Scans =16
Total scans = 16
X_90_width = 12.5[u=s]
= 2.18365952(s)
<. = 45[deg]
Al = 4.4[dB]
- ~ - GQZ”“.]
) S ]5 2 = off
< 2 Dante_prasat = FALSE
S [8 Initial wait = 1[s]
° Recvr_ga: = 40
<] Relaxation_delay = 5(s]
- Repetition time = 7.18365952([s)
g Temp_get = 26.1[dC]
I %
H
£
, . . . T T T : : . -
110 10,0 9.0 8.0 A\lo 6.0 )/\ S.’D )\4.0 rll [ ZK }\ Al.lD T
- 2 v owp s %  szmeong
EE #8285 B ogma g
~ee i - - L & A e =
X : parts per Million : 1H
1. racemic
T EsA CHEOMATOPAC CH-1  leporl N | BATA | c=OHEM], 0D 007 03 1u:05:08
— B.%0%
11,321
k. CALCLLATION BRERNT &=
H RO T Wi A HE 1 ME I[N NI, W AME
| £ AR 240 |4 S0, b30%
f 01617 1850 19, 3,95
Toral | LT ITHA T SRR 168
C-R8A CHROMATOPAC CH | Hep Nep, =2 AT |2 wCHEMT, COd 1807 8% [6:05:08
2. Optically active (85% ee)
U R CHEOSIY 1O Clie 1l Reporl No. - 3 LeAT A 1 - *CMEN . COD 1007 0% [h:134:5%
gk CACTLN g L2
U PR WHE A FIE GIE ME LlNOD COh NAME
! i Sl L E T
12 1 111974 KOS 9% 3067
Ll EZ D %] 29 (]
LORRA CHEUMATORAC CH-1 Beport No. 3 LATA-1 i »CHENL, CDD 1007 /°0%  lb;33:52

S-19




8519

&JEOL

c | 0”0 A e
‘ o O ety o
| P h Solvent = CHLOROFORM-D

Ph Revisiontime - 25-JUN-2010 12:03:58
Current_time = 25-JUN-2010 12:03:08
Ph Content = cyclopentanone-PhCHO
Data_format = 1D COMPLEX
FrE A
8 B
chiralpak AD-H Seltrometer DEiAs ea
s Hex/IPA = 99/1 23&;22‘13 I ilatesssate I
1.0 mL/min, 254 nm T Iioesesmn
X_points = 16384
X resotuton = 0.45794685[xz]
E ;{;:mag.in - '{ésozouz [kHz]
d ?—x:f:;q . = 38970215038 10011
rx_offae = 3ippml
Tritren = 35570210838 pta
: B i
I ¥od_return =1
§ Scans - 16 .
Total_scans = 16
21 X_90_width = 12.5[us]
X_acq_time = 2.18365952(s]
2 i X angle = 451dag]
g g Xatn = 4.4148]
i X _pulse = 6.25[us}
Irr_mode = Off
Tri_mode = Off
. gﬂ:?:zf.:.:?ﬁ : gﬁ'
= (= / ecvr_gain -
% % / § (g ::;::::::Zgg.“ - 'slf?usssszm
E | Tenp_get = 24.114c]
B
i j }k i) 3
_J Iy [ o . VAL )
100 90 o 70 o 50 0 30 24 10 ‘ -10
I ) | n
NP A A MDA T
288%¥Ige =8 853 22RRY3RARER
L R 138 EREREELEIT L
X : parts per Milllon : IH |
1. racemic
C-R&A CHROMATOPAC CHel FReport No.=1 DATA=1 :9CHREM] . COO 10/07/07 09:49:02
e
- 13. 246
= 20,0 r 19.317
#% CALCULATION REPORT »=
CH PENO TINE AREA HE IGHT ME.  [DNOD CONC NAME
1 10 15.246 22816083 TXp0 5 -EQB_LEE
13 19.317 2IRLRTS TRl W 30,0577
TOTAL 4568478 144181 leg
C-HAA CHROMATOPAC CH=1 Report No.=Z DATA=1:4CHRMI. COO 1007797 09:49:02
2. Optically active (99 % ee)
LGS LARUIHA TUTFAL LT REPOFT sd. =b LIAIA= ] 19U HKH L. L9y (LFIL Y R N
14. 448
o CALCULATION REPORT #»
CH FRNO TIMNE AREA HE IGHT ME  1DND CONC NAME
1 1 14. 448 4039799 102244 &
3O17.413 29512 1127 T
TOTAL 4059302 193371
C=R8A CHROMATOPAC CH=1 Heport No,=7 DATA=1:9CHEM] ., COB 1097 /07  10:18:18
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HJEOL
X 0
0”0 Mo ottt
O (§ Experiment = single pulse.ex2
. Sample_id = 8-002 acetonide major
Ph = Solveat = CHLOROFORM-D
Creation_time = 25-JUN-2010 10:28:02
Ph Revision time = 25-JUN-2010 12:27:37
- Current_time = 25-JUN-2010 12:30:29
’ Ph Sy
Dim _size = 13107
chiralpak AD-H Sbectrometer - DELTAZ.Mm
Hex/IPA = 99/1 Pz nnm e
1.0 mL/min, 254 nm ottt T
ERie
;::::mm : :gs.unsa:a [MHEZ]
-
< (a ;'355;?“ = ::9.1.:191:4![“:1
' Bl i
Total_scans =16
X_90_width = 12.5([us]
X_acq_time = 2.18365952[s]
! ‘ X_angle = 45[deg]
g | o D
] ] | Emk oo
e e
WL; - - ~ - m..;ﬂﬁ:_m.y - ::.1
= g ‘é | Repetition_time = 7.18365952(a)
§ ] 2 12 Temp_get = 2d.3%4c}
] |
T
H |
: .l — - i { J AMJNIKLA—LJ.;
119 100 90 50 1 70 60 50 ‘ ab ’ 30 L - 10 !
IR AN ATRRT ]
oR g8322 2 g Y F88 588
LELRLELE I ¥ g fpimme 1
L X : parts per Milllon : 1H
1. racemic
C=REA CHROMATOPAC CH=1 Report No.=4 DATA=] : @CHREM] . 0O 10/07/06  16:58:00
- e 19, 260
. 25,973
#n CALCULATION REPORT =%
CH PEND TIME AREA HE [GHT ME  [DND CONC NAME
| 11 19, 26 1824768 57678 S 52. 5699
13 25,973 1646356 43834 I7.43
TOTAL 3MTI124 111z 168
C-R8A CHEOMATOPAC CH=]l Report No.=5 DATA=] - @CHEM] . CO0 10797 706  16:38:00
2. Optically active (98 % ee)
C-RBA CHROMATOPAC CH=1 Report MNo.=T DATA=] - @CHEM] . COO 10/97/06 17:33:20
= 20 19.07%
B (33.5-[3
e CALCULATION REPORT = .
CH PEND TIME AREA HE1GHT ME 100 CONC MAME
1 2 19.875 2880774 BLIEE 9%, 1932
4 I5. 845 26068 BI9 0. 8968
TOTAL TO06R42 Q7082 109
C-RBA CHROMATOPAC CH=1 Report MNo.=8 DATA=1 :@CHEN] . COO la/e7/06 17:33:20

S-21




i 2 &
i v
o] OH @)
" = /Jl\
Filename = H21-154A-2(column dil
g‘ Ph O P h Author = delta
- . Experiment = single_pulsa.ex2
Sample_id = H21-154A-2 dilithiums
Salvent = CHLOROFORM-D
Creation_time = 25-FEB-2010 12:25:21
<] Revision time = 22-SEP-2010 17:38:17
& 12 Current_time = 22-5EP-2010 17:38:26
Comment. = column dilithiumsalt
] . Data_format = 1D COMPLEX
<] chlralpak AD-H Dinsize = a7
) Hex/IPA = 9/1 Dimanmions 1
ex = Dimensions =
. Site = ECX 400
Spectrometer = DELTA2 MR
<] 1.0 mL/min, 254 nm " x
~ Field strength = 9.389766[T] (400 [MHz)
X_acq duration = 2.18365952[s]
X_domain = 1H
g X_freq = 399.78219838 [Miz]
X_offset = 5] ]
2 X_points = 16384
e =1
X rasolution = 0.45794685 [Hz]
= 7.5030012[kRz]
Irr_domain =1
o] Irr_freq = 399.78219838 [Muz]
b . Irz_offset = 5(ppm]
: Tri_domai, = 1§
p Tri_freq = 399.78219838 [MHz]
8 Tri_offsat = 5[ppm]
< Clipped = FALSE
X Mod_retuzn =1
=16
= 16
X_90_wideh = 12.5[us}
2 X_acq_time = 2.18365952 (8]
& X_angle = 45(deg]
X atn = 4.4[dB]
X pulse = 6.25{us)
Irr_mode = off
-3 % Tri_mode = off
3! P & Dante_presat = FALSE
Initial wait = 1[s
Recvr_ =32
Relaxation_delay = 5[s]
Repetition time = 7.18365952(s
g o] Temp_get. = 20.41dc]
%
-g U
£
. S
T T T T T T T T —
100 9.0 x» I/ )Rvo 60 30 | 20 lt T -10)
v = gg s s
g 2
LR g g% H
R NN o - S
X : parts per Million : 1H

1. racemic

2. Optically active (99% ee)

CH. 1 C.5 1.25 ATT 9 OFFS @ 88-88-88 88:24
T — e —— g8.92
— 12 .79
b-2588 8@ 98-88 90:24
HETHOD: TARG: 1 CH: 1
FILE: @ CALC-METHOD: AREAX TRBLE: 8 COMC: AREA
HO . RT RARER COME BC
1 8.92 1584635 51.782 BB
2 12.79 1485558 48.298 BB
TOTAL
29109193 180 .808
PEAK REJ : a
CH. 1 C.5 1.25 ATT 18 OFFS @ @8-a@se8d Bd:5sS
k 8.82
12 .84
p-2584 @@ @8 98 @@:53
METHOD: TAG: 2 CH: 1
FILE: ® CALC-HMETHOD: AREAX TRABLE: 8 COMC: AREA
HD . RT RRERA CONC  BC
1 8.82 11895356 99 .578 BB
2 12.84 52369 8.478 BB
TOTAL
11147725 188 .a88
PEAK REJ : a
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10. ®C NMR chart of new compounds

: | [ﬁ
7 H22-0633-3-13C (colum
= del

EE = Single pulse_dec

= = H22-063A-

24 6ae = 24-SEP-2010 13:18:09
= column diol 3-pentanc
= 1D COMPLEX
= 26214

w = 13c

S = {ppm]
=X
= ECX 400

Spectrometer = DELTA2_NMR
=
s Field strength =9, 339756[!‘] {400 [MHz2]
; Xasg dumation = 1.043333120e]
X domai: = 13c
X freq = 100.52530333 [Mitz)
- X offset « 100{ppm]
2] X points = 32768
X_prescans -4
X resolution = 0.95846665 1z
Caweap = 31.40703518 [kRz]
Irc_domain - 18
w3 Irr_freg = 399.78219838 (MHz]
Irr offset = S{ppm]
Clipped -
Mod_return -
Scan = 202
<] Total_scans = 202
3 .
X_90_widtn = 9[us]
= 1.04333312(s]
= 30 [deg]
= §.85[
= 3[us]
2 _¢ = 23.6[dB)
1rz_atn_noa = 23.6[an}
Irr - TZ
Decoupling = TRUE
Initial_wait = 1(s)
Nos -
Noe_time = 2(a)
Recvr_gain = 50
Relaxation _delay = 2[a]
o Repetition time = 3.04333312([s)
8 Temp_get: = 24.17dc]
5
E
2
« " ol "
Vol ,W WA
T T T T T T T 7 T T RRRARnaRRe T T T T T
2100 2000 190.0 1800 170.0 160.0 1500 1400 jo;(\uu.u 1100 1000 900 800, 700 600 00 Tul 300 200 1}(0 0 -10.0!
[ N ™
gzaakne 382 g 2 88
Sossns NS 5 S8
EER8RS [N E 8 ==
RNAA[A
X ¢ parts per Million : 13C i

|
!
s
Filensme = H22-055C-3-13C(column
Author = delta
Experiment = single_pulse_dec
a Sample_id = H22-055C-3-13C
hd Solvent - ROFORH-D
Creation time = 11-AUG-2010 19:40:04
Revislon time = 11-ADG-2030 31:38:36
6 Current_time = 11-AUG-2010 21:36:26
2 ca Content = column diol 4-hexene-
< Data_format = 1D COMPLEX
Dim_size = 26214
Dim title = 13C
Dim_units = Ippm]
Dimensions -x
57 site = ECX 400
| Spectrometer = DELTAZ_NMR
| Fleld_strength = 9.389766[T] ((400nam=)
(X-acaduretion = 1.043323120
" ! | X_domain =
s I X _freq =- mo 52530333 [MRz]
X_offset = 100 [ppm]
X_points I3
X prescans -
X_resolution = 0.95846665 [Hz]
e X_sweep = 31.40703518 [kHz]
! H Irr_domain - 11
! Irr_freq = 399.78219838 [MHz)
| Irr_offset = 5[ppm]
! c1i; -
H Mod_return -
= i Scans -
hd Total_scans -
X_90_width -
o] =
A -
Dec: ng -
a4 Initial wait = 18]
< Fos = TR
Noe_time = 2(a]
Recvr_gain - 60
Relaxation delay = 2[s] .
Repetition time = 3.04333312(s]
g 37 Texp_get = 26.714C]
8
z
e p J \ o ! ) .
T T T T T T o T T T T T T
2202100 200.0 190.0 1800 170.0 160.0 150.0 140.0 1. 1200 1100 1000 900 809, 700 600 500 400 300 200 100 0
gegEs SIE E 5 S5
& ghid giag s g £ g
S E88§ FRER Y 3 ==
= 838N
X : parts per Million : 13C i




abundance

o=
B N
! 3dEDL
e Filename - 13C(2-cyclchexe
< P h Author = delta v
Experiment = single_pulse_dec
Sample_id = 5-004-13C diol
Solvent = CHLOROFORM-]
Creation_time = 2-JUL-2010 23:37:48
Revision_time = 24-SEP~2010 13:09:43
7ea Current_t. = 24-SEP-2010 13:10:16
] Comment. = 2-cyclohexene-1-one-P
<= = 1D COMPLEX
= 26214
= 13C
= [ppm]
=X
= ECX 400
= DELTA2 NMR
-« = 9.389766[T] (400 [MHz]
< = 1.04333312(s]
= 13C
= 100.52530333 [Miz)
= 100ppa]
= 768
=4
= 0.95846665[Rz]
= 31.40703518 [kHz}
- =1
S = 399.78219838 [MHz)
= 5[ppm]
= FALSE
=1
= 202
Total_scans - 202
X_90_width = 9fus)
] X_acq_t! = 1.04333312(s)
< = 30([deg]
= 6.85[dB]
= 3{us]
= 23.6[dB}
= 23.6[dB]
= WALTZ
Decoupling = TRUE
Initial wait = 1(s}
-1 Noe = TRUE
< Noe_time = 2{s)
Recvr_gain = 60
Relaxation delay = 2(s}
N Repatition time = 3.04333312[s]
2 S = fdc]
]
Kl
LI
! N A s e e A NN
2202100 2000 1900 1800 1700 160.0 1500 ldlw/}llyh 1200 1100 1000 900 80 70JK 600 500 400 300 ‘ 00 100 0
. o @ m
gapeas fgger g £¢
& ~x§ H884s ¢ 3=
R [NN 34 s iR
sRda8q
X : parts per Million : 13C

3
Filename = 3-001-13C(cyclopentan
o~ o T
riment ingle_pulse_dec
e | - - O Sample_id #-001-13C acatonide m
hd ~ A 8ot = CHLOROFORM-D
Ph ion_time = 0 10:17:30
Ph Revision time = 25-JUN-2010 12:32:34
Current_time = 25-JUN-2010 12:32:52
Ph Content = cyclopentanone-PhCHO
. Data_format = 1D COMPLEX
Dim_size = 26214
2 Dim_title = 13
< 8 Dim_units = {poml]
Dimensions =X
site = ECX 400
Spectrometer = DELTA2_NMR
Field_strength = 9.389766[T] (400 [MHz)
X acq duration = 1.043333121s]
- X_domain = 13c
s _ = 100.52530333 [MHz]}
X_offset = 100 [ppm]
X_point = 32768
X_presca; =4
X_resolution = 0.95846665 [Hx]
X_swesp = 31.40703518 [kiz]
Irr_domain = 1K
Irr_freq = 399.78219838 [MHz}
a4 Irr_offset = S{ppm}
hd Clipped -
1 ¥od_return -
Scans = 402.0
Total_scans = 402.0
X_90_width = 9[us]
X acq_time = 1.04333312(s]
= 30[deg]
24 = 6.85[dB]
= 3[us]
= 23.6[dB]
= 23.6[dB]
- 'z
Initial wait = 1(s]
Noe -
- Noe_time = 2(s]
< Recvr_gain = 60
Relaxation delay = 2(s]
Repetition_time = 3.04333312[s]
Temp_get = 24.414c]
" " ki "
frorrr e e e T T T T T T T T T U T T T T
220.210.0 2000 19%0.0 180.0 1700 160.0 1500 140.0 J 1200 1100 1000 %00 800 700 600 0 400 30)}} | 200 100 0
!
| N \ ! I\
8 LT 2 2 g
g ggaggas § I3 8@ BERg
: -] 3 sy da X5
g HARRNAY g BRER RS =

X : parts per Million : 13C
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0.9

0.8

0.7

b
S

02

0.1

abundance

TN

AJEOL

FPilename

site
Spectrometer

Field_strength
X_acq_duration

X_90_width
X_acq_time
x_angle
X ata
X_pulse

Initial wait
joe

H
Noe_time
Recvr_gain

Tenp_get

i e

T T T T T T
2100 2000 190.0 180.0 170.0 160.0 150.0

X : parts per Million : 13C

T
90.0

1654714
126.1317

100.5027

"
g

==

773242
76.6854

T T T
700 600 50

:

S

w
=3

417610 —

29.8992

25785~y
=

21.4

19.9069

Relaxation_delay
Repetition_time

8-002-13C(cyclopentan
delta
single_pulse_dec
002-13C onide m

CHLOROFORM-D

25-JUN-2010 10:46:39
25-JUN-2010 12:39:13
25-JUN-2010 12:39:21

cyclopentanone-PhCHO
1D COMPLEX

26214

13¢

(ppm)

x

ECX 400
DELTA2_NMR

9.389766[T] (400 [MHz]
1.04333312(s)
13c

100.52530333 [Miz]
100 [ppm]
32768

4
0.95846665 [Hz]
31.40703518 [kHz)

by
399.78219838 (Mux]
5 [ppm]

TRUE
1
35z
352

9{us)
1.04333312([s]
30[deg]
6.85[dB)
3[us]
23.6[dB)
23.6[4B]
WALTZ

TRUE
1ls]
TRUE

2(s]
60

2(s)
3.04333312(s)
24.514C)

0.1

abundance

&JEOL

; T T T T T T T
22042100 200.0 1900 180.0 170.0 160.0 150.6 AM‘ND 13‘

X : parts per Million : 13C

1433035
7

1429507

128.4486

1283723

1264177

23.8543

Filenama
Author

Comment
Data_format
Dim size
Dim_title
Dim units
Dimensions
Sita

Spactrometer

Field strength
X_acq_duration
X_domain

X freq

X offset

Total_scans

X_90_width
X_acq_time

X angle

X atn

X pulae
Irr_atn_dec
1rr_atn_nce
Irr_noise
Decouplin:
Initial wait

cvE_gmin
Relaxation delay
Repatition_tima
Temp_get

..
g
]
£
L

IEREEEERRRETERER]
»

8-003-13C(cyclopentan
delt.

single pulse_dec
8-003-13C
CRLOROFORM~D
1-JUL-2010 13:35:26
24-SEP-2010 13:10:45
24-SEP-2010 13:10:58

cyclopentanone-PhCHO
COMPLEX

26214

13c

(ppm]

X

ECX 400
DELTA2_NMR

9.389766[T] (400 [MHz]
1.04333312(s]

13¢

100.52530333 Mz ]

100 [ppem)

32768

4
0.95846665 [Hz]
31.40703514 [kHz)

1
399.78219838 Mz ]
5 [ppm}

TRUE

1
452.0
452.0

9(us]
1.04323312[s]
30[deg)

B!
3[ua]
23.6(an]
23.6{as)
WALTZ
TRUE
1ls]
TRUE
2[a]

0

(=]
3.04333312(s]
-4(ac)
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11. "H NMR and X-ray structure report for 14

X_90_width

52
ait

ANEREAANRN R
Q
A
"

1(s]
gain 0
Relaxation delay = 5[s}
- - Repetition_time 7.18365952(s]
g 18 Temp_get 261dc]
==

abundance

0 01 02 03 04 05 06 07 08 09 1.0 1.1 1.2 13 14 15 16 17 18 19

T
100 9.0

X : parts per Million : 1H

24

>
—
>
=
~

48798
48695
4.4961
44720
4.0287
4.0058
3.9829
3.1043
3.0516
26117

00000 —=1]

Y 1
@ 1
. . 3 i
=
°E
o
E
o
hE Filenama = §-003 (cyclopentanona-
o Author -
«] Experiment = single_pulse.ex2
o Sample_id = 5-003
Solvant - ORM-D
H Creation_time = 1-JUL-2010 13
Revimion_time = 24-SEP-2010 13
R 9 Current_time = 24-sEP-2010 13
o
Commant = cyclopentanone-PhCRO
EE Data_format = 1D COMPLEX
Dim_size = 13107
5 Dim_title =11
Dim_units = [ppm]
E Dimensions -
Site = ECX 400
Spectrometar = DELTA2_MMR
Field strength = 9.389766(T] (400 (Miz]
E X_acq duration = 2.18365952[s]
X domain =11
E| X_fraq = 399.78219838 [Miz]
X offset = 3{ppm)
X_pointa = 16384
E X prescans -1
X resolution = 0.45794685 [Hz]
E X_aweep = 7.5030012[xHz]
Irr_domain =11
E Irr_freq = 399.78219838 [MHz]
Irr_offset = Sippm]
3 3 domain - 1%
Tri_frag = 399.78219838 [Miz]
Tri offset = 5(ppm]
3 Clippad = FALSE
Mod_return =1
E Scans =16
Total_scans =16
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A. Crystal Data

Empirical Formula
Formula Weight
Crystal Color, Habit
Crystal Dimensions
Crystal System
Lattice Type
Indexing Images
Detector Position
Pixel Size

Lattice Parameters

Space Group
Z value

Dcalc

Fooo
m(MoKa)

B. Intensity Measurements
Diffractometer
Radiation

Detector Aperture

Data Images

o oscillation Range (x=45.0, ¢$=0.0)
Exposure Rate

o oscillation Range (x=45.0, $=180.0)
Exposure Rate

Detector Position

Pixel Size

20max
No. of Reflections Measured

Corrections

C. Structure Solution and Refinement
Structure Solution

Refinement

Function Minimized

Least Squares Weights

20max cutoff

Anomalous Dispersion

No. Observations (I>2.00c(I))
No. Variables
Reflection/Parameter Ratio
Residuals: R1 (I>2.005(1))
Residuals: wR2 (I>2.00c(1))
Goodness of Fit Indicator

Max Shift/Error in Final Cycle
Maximum peak in Final Diff. Map
Minimum peak in Final Diff. Map

C19H2203

298.38

colorless, prism

0.30 X 0.30 X 0.30 mm
triclinic

Primitive

3 oscillations @ 60.0 seconds
127.40 mm

0.100 mm

a=  5.652(8) A

b= 13.457(8) A

c= 21.672) A

a= 82.23(4)°
B= 89.71(13)°
y= 77.94(5)0

V = 1596.3(30) A3
P-1 (#2)

4

1.241 g/em3
640.00

0.825 cm-!

Rigaku RAXIS-RAPID

MoKa (A =0.71075 A)

graphite monochromated

280 mm x 256 mm

44 exposures

130.0 - 190.00

50.0 sec./©

0.0 - 160.0°

50.0 sec./©

127.40 mm

0.100 mm

54.99

Total: 15503

Unique: 7125 (Rjpt = 0.033)

Lorentz-polarization
Absorption

(trans. factors: 0.723 - 0.976)

Direct Methods (SIR92)
Full-matrix least-squares on F
T w (Fo2 - Fc2)2

1/[0.0017F02+1.00005(Fo2)]/(4F02)

54.99

All non-hydrogen atoms
6992

441

15.85
0.0446
0.1180
1.006
0.000

0.33 e/A3
-0.49 e7/A3
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