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Supporting Information
General Remarks

Pyruvic aldehyde (ca. 40 % in water), which was purchased from ACROS catalog number: 175791000
was used directly. All liquid aldehydes and solvents were distilled before use except pyruvic aldehyde.
All reactions were monitored by thin-layer chromatography using Merck 60 Fass precoated silica gel
plates (0.25 mm thickness). Preparative thin layer chromatography was performed using Wakogel B-5F
purchased from Wako Pure Chemical Industries, Tokyo, Japan. Flash chromatography was performed
using silica gel 60N of Kanto Chemical Co. Int., Tokyo Japan. FT-IR spectra were recorded on a JASCO
FT/IR-410 spectrometer. 'H and '*C NMR spectra were recorded on a Bruker AM400 (400 MHz for 'H
NMR, 100 MHz for '*C NMR) instrument. Data for 'H NMR are reported as chemical shift (8 ppm),
integration, multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet), coupling constant
(Hz). Data for >C NMR are reported as chemical shift. High-resolution mass spectral analyses (HRMS)
were carried out using Bruker ESI-TOF MS. HPLC analysis was performed on a HITACHI Elite
LaChrom Series HPLC, UV detection monitored at appropriate wavelength respectively, using
CHIRALPAK AD-H (0.46 cm x 25 cm), CHIRALPAK AS-H (0.46 cm x 25 cm), CHIRALCEL OD-H
(0.46 cm x 25 cm), CHIRALPAK IA (0.46 cm x 25 cm) and CHIRALPAK IC (0.46 cm x 25 cm).
Typical procedure of aldol / Wittig reaction (Table 2)
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To pyruvic aldehyde (0.5 mmol, 75 pL, 40 wt% aqueous solution) in THF (0.50 mL, 1.0 M) were added
(5)-2-[bis(3,5-bis-trifluoromethyl-phenyl)hydroxymethyl]pyrrolidine (26.3 mg, 0.05 mmol), and aldehyde
(1.0 mmol). After stirring the reaction mixture for 12 hours at 23 °C, Wittig reagent (435 mg, 1.25 mmol)
was added and reaction mixture was stirred for 2 hours at 23 °C. Upon completion, the Witttig reaction
was quenched by passing through silica gel pad, and concentrated in vacuo. Purification by preparative
thin layer chromatography (ethyl acetate : hexane = 1 : 6) gave corresponding a,B-unsaturated ester. The
diastereomeric ratio was determined from crude NMR and is same after purification by column
chromatography which was written in Table 2. Yields were reported after purification. After careful
preparative thin layer chromatography, the anti and syn isomers were partially separated. The physical
data were collected after the partial separation of major diastereomer (anti isomer) and these
diastereomeric ratios are written in the following data. Enantiomeric excess of major diastereomer (anti
isomer) was determined by HPLC equipped with chiral column. Racemic compound was obtained using
(5)-2-[bis(3,5-bis-trifluoromethyl-phenyl)hydroxymethyl]pyrrolidine (13.2 mg, 0.025 mmol) and
(R)-2-[bis(3,5-bis-trifluoromethyl-phenyl)hydroxymethyl|pyrrolidine  (13.2 mg, 0.025 mmol) by

following the identical procedure as described above.
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(R,E)-ethyl 5-hydroxy-6-oxohept-2-enoate (table 2-entry 1)

OH

\[o]/\/\/COZEt

60% yield; "H NMR (CDCls, 400 MHz): § 1.28 (3H, t, J = 7.2 Hz), 2.23 (3H, s), 2.46-2.54 (1H, m), 2.77
(1H, ddq, J=1.4, 7.6, 14.8 Hz), 4.18 (2H, q, J = 7.2 Hz), 4.32 (1H, dt, J = 4.8, 7.2 Hz), 5.94 (1H, dt, J =
1.4, 15.6 Hz), 6.90 (1H, dt, J = 7.6, 15.6 Hz); °C NMR(CDCls, 100 MHz): 14.1, 25.4, 36.4, 60.6, 75.6,
124.9, 142.5, 166.3, 208.3;IR (neat): vmax 3446, 2924, 1717, 1655, 1369, 1269, 1165, 1096, 1041, 981,
668, 701 cm™'; HRMS (ESI): [M+Na]" calcd for [CoH1sNaO4]": 209.0784, found: 209.0792; [a]p'” -19.5°
(c = 0.81, CHCI); Enantiomeric excess of major diastereomer (anti isomer) was determined after
3,5-dinitrobenzoylation of Wittig product by HPLC with a CHIRALCEL OD-H column (‘PrOH : hexane

=1 :40), | mL/min, major enantiomer ty = 37.5 min, minor enantiomer tr = 56.4 min.

(4R,5R,E)-ethyl 5-hydroxy-4-methyl-6-oxohept-2-enoate (table 2-entry 2)

OH

\[]/\‘/\/COZEt

O Me

As diastereomer mixture (anti : syn =11 : 1); 84% yield; "H NMR (CDCls, 400 MHz): & 1.27 (3H, d, J =
6.8 Hz), 1.28 (3H, t, J = 7.2 Hz), 2.19 (3H, s), 2.84-2.91 (1H, m), 4.17 (2H, q, J = 7.2 Hz), 420 (1H, d, J
= 6.8 Hz), 5.84 (1H, d, J = 15.6 Hz), 6.79 (1H, dd, J = 8.0, 15.6 Hz); >°C NMR (CDCls, 100 MHz): 14.6,
16.8,25.8,40.1, 60.7, 80.2, 122.9, 146.9, 166.1, 208.2; IR (neat): vmax 3467, 2979, 1716, 1654, 1459,
1369, 1276, 1181, 1035, 981 cm™'; HRMS (ESI): [M+Na]" calcd for [CioH1sNaO,4]": 223.0941, found:
223.0933; [a]p'’-26.2° (¢ = 0.57, CHCls); Enantiomeric excess of major diastereomer (anti isomer) was
determined by HPLC with a CHIRALPAK IC column (‘PrOH : hexane = 1 : 30), 1 mL/min, minor
enantiomer tg = 33.9 min, major enantiomer tr = 46.0 min.

(4R,5R,E)-ethyl 4-ethyl-5-hydroxy-6-oxohept-2-enoate (table 2-entry 4)

OH

\[o]/\l‘zt/\/COZEt

As diastereomer mixture (anti : syn = >20 : 1); 82% yield; "H NMR (CDCls, 400 MHz): & 0.98 (3H, t, J
=7.2 Hz), 1.28 (3H, t, J = 7.2 Hz), 1.61-1.82 (2H, m), 2.18 (3H, s), 2.49-2.56 (1H, m), 4.16 (2H, q, J =
7.2 Hz), 428 (1H, d, J = 1.6 Hz), 5.80 (1H, d, J = 15.6 Hz), 6.69 (1H, dd, J = 9.6, 15.6 Hz); °C NMR
(CDCl;, 100 MHz): 6 11.9, 14.2, 24.6, 25.4, 47.2, 60.5 78.7, 123.8, 145.5, 165.7, 208.1; IR (neat): Vmax
3461, 2965, 1716, 1653, 1459, 1370, 1237, 1176, 1137, 1038, 990 cm™; HRMS (ESI): [M+Na]" calcd for
[C1HsNaO,]": 237.1097, found: 237.1089; [a]p'” -38.6° (¢ = 1.15, CHCI); Enantiomeric excess of major
diastereomer (anti isomer) was determined by HPLC with a CHIRALPAK AD-H column (‘PrOH :

hexane =1 :30), ImL/min, major enantiomer tg =26.1 min., minor enantiomer ty =32.7 min.

(4R,5R,E)-ethyl 5-hydroxy-6-oxo-4-propylhept-2-enoate (table 2-entry 5)

OH

\[]/\‘/\/COZEt

o nPr
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As diastereomer mixture (anti : syn = 14 : 1); 80% yield; '"H NMR (CDCls, 400 MHz): & 0.94 (3H, t, J =
7.2 Hz), 1.27 (3H, t, J = 7.2 Hz), 1.33-1.39 (2H, m), 1.61-1.68 (2H, m), 2.18 (3H, s), 2.61-2.67 (1H, m),
4.17 2H, q, J = 7.2 Hz), 4.25 (1H, dd, J = 2.4, 4.4 Hz), 5.79 (1H, d, J = 16.0 Hz), 6.70 (1H, dd, J = 9.6,
16.0 Hz); >C NMR (CDCls, 100 MHz): 13.7, 14.0, 20.3, 25.3, 33.4, 45.1. 60.3, 78.9, 123.4, 145.5, 165.6,
207.9; IR(neat): vmax 3457, 2959, 1717, 1654, 1370, 1279, 1176, 1138, 1039, 990 cm™'; HRMS (ESI):
[M+Na]" caled for [Ci,HyO4Na]": 251.1254, found: 251.1257 ; [a]p'’ -81.1° (¢ = 1.02, CHCL);
Enantiomeric excess was of major diastereomer (anti isomer) determined after 3,5-dinitrobenzoylation of
Wittig product by HPLC with a CHIRALPAK IA column (‘PrOH : hexane = 1 : 50), 1 mL/min, major
enantiomer tg = 41.4 min, minor enantiomer ty = 74.8 min.

(4R,5R,E)-ethyl 5-hydroxy-4-isopropyl-6-oxohept-2-enoate (table 2-entry 6)

OH

mcoza

As diastereomer mixture (anti : syn =>20 : 1); 96% yield; "H NMR (CDCls, 400 MHz): § 0.91 (3H, d, J
=6.8 Hz), 1.11 (3H, d, J =6.8 Hz), 1.27 (3H, t, J = 7.2 Hz), 1.97-2.07 (1H, m), 2.07-2.21 (1H, m), 2.15
(3H, s),4.15 (2H, q,J=7.2 Hz),4.42 (1H, dd, J=2.0, 4.4 Hz), 5.75 (1H, d, J = 16.0 Hz), 6.71 (1H, dd, J
=10.4, 16.0 Hz); °C NMR (CDCls, 100 MHz): 6 14.1, 20.5, 21.2, 25.1, 28.6, 52.6, 60.4, 77.4, 123.9,
145.4,165.5, 208.4; IR (neat): vmax 3457, 2961, 1716, 1369, 1278, 1177, 1140, 1086, 1037, 994, 750 cm';
HRMS (ESI): [M+Na]" caled for [C},H,00,Na]: 251.1254, found: 251.1259; [a]o'” -89.9° (c = 0.79,
CHCL); Enantiomeric excess of major diastereomer (anti isomer) was determined by HPLC with a
CHIRALPAK IC column (‘PrOH : hexane = 1 : 30), 1 mL/min, minor enantiomer ty = 23.0 min, major

enantiomer tg = 45.0 min.

(4R,5R,E)-ethyl 4-benzyl-5-hydroxy-6-oxohept-2-enoate (table 2-entry 7)

OH

WCOZB
As diastereomer mixture (anti : syn =>20: 1); 79% yield; "H NMR (CDCls, 400 MHz): § 1.27 (3H, t, J
= 7.2 Hz), 2.09 (3H, s), 2.84-2.92 (2H, m), 3.04 (1H, dt, J = 4.0, 11.0 Hz), 4.09 (1H, s), 4.16 2H, q, J =
7.2 Hz), 5.78 (1H, d, J = 15.8 Hz), 6.79 (1H, dd, J = 9.0, 15.8 Hz), 7.22-7.34 (5H, m); '*C NMR (CDCl;,
100 MHz): 6 14.1,25.4,37.8,47.4, 60.3, 77.0, 123.7, 126.7, 128.7, 129.4, 138.0, 145.2, 165.3, 208.0, ; IR
(neat): vmax 3448, 1717, 1653, 1496, 1455, 1369, 1313, 1281, 1239, 1177, 1108, 1033, 989, 872, 740, 702,

683, 418 cm’; HRMS (ESI): [M+Na]" caled for [C,gH00sNa]": 299.1254, found: 299.1279; [a]p*2-97.1°

(c = 0.52, CHCl); Enantiomeric excess of major diastereomer (anti isomer) was determined by HPLC
with a CHIRALPAK AD-H column (‘PrOH : hexane = 1 : 30), 1 mL/min, major enantiomer ty = 16.1 min,
minor enantiomer ty = 23.2 min.

(4R,5R,E)-ethyl 4-benzyloxy-5-hydroxy-6-oxohept-2-enoate (table 2-entry 8)

OH

\n/'\‘/\,c O.Et

O OBn
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Tri-n-butyl(carbethoxymethylidene)phosphorane was employed as a Wittig reagent instead of
Tri-phenyl (carbethoxymethylidene)phosphorane.

As diastereomer mixture (anti : syn =2.8 : 1) ; 78% yield; '"H NMR (CDCls, 400 MHz): & 1.31 (3H, t, J
=17.2 Hz), 2.23 (3H, s), 4.19-4.25 (3H, m), 4.31 (1H, d, J = 4.8 Hz), 4.46 (1H, d, J = 12.0 Hz), 4.65 (1H, d,
J=12.0 Hz), 6.13 (1H, d, J = 16.0 Hz), 6.94 (1H, dd, J = 6.0, 16.0 Hz), 7.28-7.36 (5H, m); '*C NMR
(CDCls, 100 MHz): & 14.2, 27.8, 60.7, 72.1, 78.9, 79.8, 124.5, 127.8, 128.0 128.5, 136.9, 143.3, 165.5,
207.3 ; IR (neat): vmax 3448, 2985, 2924, 1712, 1365, 1273, 1180, 1095, 1034, 987, 741, 702 cm’;
HRMS (ESI): [M+Na]" calcd for [CsHyNaOs]": 315.1203, found: 315.1199; Enantiomeric excess of
major diastereomer (anti isomer) was determined by HPLC with a CHIRALCEL OD-H column (‘PrOH :
hexane = 1 : 50), 1 mL/min, minor enantiomer tg = 35.4 min, major enantiomer ty = 43.0 min.

(4S,5R,E)-ethyl 5-hydroxy-4-((4-methoxybenzyloxy)methyl)-6-oxohept-2-enoate (table 2-entry 9)
OH

X CO,Et
\g/r\/

OPMB

As diastereomer mixture (anti : syn = 7.5 : 1); 76% yield; '"H NMR (CDCls, 400 MHz): § 1.27 3H, t, J =
7.2 Hz), 2.17 (3H, s), 2.95-3.01 (1H, m), 3.56 (1H, dd, J = 5.6, 8.8 Hz), 3.72 (1H, dd, J = 8.4 Hz), 3.81
(3H,s),4.16 (2H, q, J=7.2 Hz), 4.48 (2H, dd, J=11.6, 22.4 Hz), 5.88 (1H, d, J = 15.6 Hz), 6.72 (1H, dd,
J=9.0, 15.6 Hz), 7.29-7.41 (5H, m); >C NMR (CDCls, 100 MHz): § 14.2, 25.6, 45.6, 55.3, 60.5, 69.2,
73.2,76.5,113.8,124.9, 129.4, 129.8, 142.1, 159.4, 165.6, 208.5; IR (neat): vmax 3456, 2931, 1712, 1511,
1365, 1250, 1180, 1095, 1034, 818 cm™; [a]p**-41.7° (c = 0.83, CHCls); HRMS (ESI): [M+Na]" calcd for
[C1sH24NaO4] " 359.1465, found: 359.1465; Enantiomeric excess of major diastereomer (anti isomer) was
determined by HPLC with a CHIRALPAK AS-H column (‘PrOH : hexane = 1 : 10), 1 mL/min, minor
enantiomer ty = 12.6 min, major enantiomer tr = 18.1 min.

(R,E)-ethyl 4-((R)-1-hydroxy-2-oxopropyl)-7-phenylhept-2-en-6-ynoate (table 2-entry 10)

OH

S CO,Et
m
S

Ph

As diastereomer mixture (anti : syn = 14 : 1); 65% yield; '"H NMR (CDCl;, 400 MHz): & 1.28 (3H, t, J =
7.2 Hz), 2.23 (3H, s), 2.68 (1H, dd, J = 6.0, 16.4 Hz), 2.88 (1H, dd, J = 8.8, 16.4 Hz), 2.95-3.02 (1H, m),
4.18 (2H, q, J=7.2 Hz), 4.58 (1H, dd, J = 2.4, 4.4 Hz), 5.92 (1H, d, J = 15.6 Hz), 6.73 (1H, dd, J = 9.0,
15.6 Hz), 7.29-7.41 (5H, m); >C NMR (CDCls, 100 MHz): & 14.4, 22.4, 25.5, 45.0, 60.7, 77.7, 83.3, 86.4,
124.6, 128.1, 128.3, 131.7, 143.4, 165.5, 207.8; IR (neat): vmax 3460, 2924, 1717, 1654, 1491, 1370, 1280,
1173, 1032, 981, 758, 692 cm™; [a]p'® -63.8° (¢ = 0.85, CHClz); HRMS (ESI): [M+Na]" calcd for
[C1sH,0NaO,]": 323.1254, found: 323.1262; Enantiomeric excess of major diastereomer (anti isomer) was
determined by HPLC with a CHIRALPAK IC column (‘PrOH : hexane = 1 : 30), 1 mL/min, minor
enantiomer tr = 33.7 min, major enantiomer tr = 41.8 min.

(R,2E,72)-ethyl 4-((R)-1-hydroxy-2-oxopropyldeca-2,7-dienoate (table 2-entry 11)
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OH
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As diastereomer mixture (anti : syn =11 : 1); 92% yield; '"H NMR (CDCls, 400 MHz): & 0.96 (3H, t, J =
7.2 Hz), 1.27 (3H, t, J = 7.2 Hz), 1.67-1.82 (2H, m), 1.98-2.12 (4H, m), 2.17 (3H, s), 2.64-2.69 (1H, m),
4.16 (2H, q, J=7.2 Hz), 4.24 (1H, dd, J = 2.0, 4.4 Hz), 5.27-5.46 (2H, m), 5.79 (1H, d, J = 16.0 Hz), 6.70
(1H, dd, J = 9.6, 16.0 Hz); *C NMR (CDCls, 100 MHz): § 14.1, 14.3, 20.6, 24.5, 25.3, 31.3, 44.6, 60.4,
78.8,123.7,127.5,132.9, 145.3, 165.6, 207.9; IR (neat): vmax 3446, 2933, 1718, 1450, 1370, 1280, 1162,
1095, 1038, 668 cm™'; HRMS (ESI): [M+Na]" caled for [C;sH,,O4Na]’: 291.1567, found: 291.1566;
[a]p'®-31.7° (¢ = 0.47, CHCl3); Enantiomeric excess of major diastereomer (anti isomer) was determined
after 3,5-dinitrobenzoylation of Wittig product by HPLC with a CHIRALPAK AD-H column (‘PrOH :
hexane = 1 : 30), 1 mL/min, major enantiomer tz = 20.5 min, minor enantiomer tg = 24.9 min.

(4R,5R,E)-ethyl 5-hydroxy- 4-methyl -6-oxooct-2-enoate (table 2-entry 13)

OH
-\ COZE

0 Me

2-oxo-butanal was prepared according to procedure A. This aldehyde was used for reaction as 17wt%
aqueous solution.

As diastereomer mixture (anti : syn = >20 : 1); 80% yield; "H NMR (CDCls, 400 MHz): & 1.10 (3H, t, J
=72 Hz), 1.25 (3H,d, J=72 Hz), 1.27 (3H, t, J = 7.2 Hz), 2.45 (2H, q, J = 7.2 Hz), 2.82-2.89 (1H, m),
4.16 (2H, q, J=7.2 Hz), 4.19 (1H, d, J = 4.0 Hz), 5.81 (1H, d, J = 16.0 Hz), 6.78 (1H, dd, J = 8.0, 16.0
Hz); "C NMR (CDCls, 100 MHz): § 7.3, 14.1, 16.6, 31.7, 40.0, 60.4, 79.4, 122.6, 146.7, 165.9, 210.8; IR
(neat): vmax 3464, 2978, 2939, 2360, 1712, 1651, 1458, 1373, 1273, 1180, 1142, 1103, 1034 cm™"; [o]p>
-69.3° (c = 0.75, CHCI3); HRMS (ESI): [M+Na]" caled for [C;H;sNaO,]": 237.1089, found: 237.1097;
Enantiomeric excess of major diastereomer (anti isomer) was determined by HPLC with a CHIRALPAK
IC column (iPrOH : hexane = 1 : 10), 1 mL/min, minor enantiomer tx = 10.4 min, major enantiomer ty =
13.7 min.

(4R ,5R E)-ethyl 6-cyclohexyl-5-hydroxy-4-methyl-6-oxohex-2-enoate(table 2-entry 15)

OH
X COEt

O  Me

2-cyclohexyl-2-oxoacetaldehyde was prepared according to procedure B. This aldehyde was used for
reaction with 12.2 eq. H,O (table 2-entry14) or 6.1 eq. H,O (table 2-entry15).

As diastereomer mixture (anti : syn =20 : 1); 86% yield; "H NMR (CDCls, 400 MHz): & 1.26-1.30 (8H,
m), 1.45-1.84 (8H, m), 2.49-2.55 (1H, m), 2.85-2.92 (1H, m), 4.17 (2H, q, J = 7.2 Hz), 432 (1H, d, J =
2.4 Hz), 5.80 (1H, d, J = 16.0 Hz), 6.78 (1H, dd, J = 8.0, 16.0 Hz) ; °C NMR (CDCls, 100 MHz): & 14.2,
16.9, 25.0, 25.6, 25.9, 26.9, 30.1, 39.8, 46.5, 60.4, 70.8, 122.7, 146.9, 165.9, 213.4; IR (neat): vmax 3456,
2931, 2854, 1712, 1651, 1450, 1373, 1304, 1273, 1180, 1034, 1003 cm'; [a]o”’-50.8° (¢ = 0.50, CHCL);
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HRMS (ESI): [M+Na]" calcd for [C;sH»NaO,]": 291.1567, found: 291.1565; Enantiomeric excess of
major diastereomer (anti isomer) was determined by HPLC with a CHIRALPAK IA column (‘PrOH :
hexane = 1 : 30), 1 mL/min, minor enantiomer tg = 11.3 min, major enantiomer tg = 13.5 min.

(4R,5R,E)-ethyl 5-hydroxy-4-methyl-6-oxododec-2-enoate(table 2-entry 17)
OH

O Me

2-oxo-octanal was prepared as per the literature procedure ®. This aldehyde was used for reaction with
12.2 eq. H,O (table 2-entry16) or 6.1 eq. H,O (table 2-entry17).

As diastereomer mixture (anti : syn =20 : 1); 74% yield; '"H NMR (CDCls, 400 MHz): & 0.87 (3H, t, J =
7.2 Hz), 1.24-1.28 (12H, m), 1.56-1.61 (2H, m), 2.41 (2H, t, J = 7.2 Hz), 2.81-2.88 (1H, m), 4.13-4.18
(3H, m), 5.80 (1H, d, J = 16.0 Hz), 6.77 (1H, dd, J = 8.0, 16.0 Hz); °*C NMR (CDCl;, 100 MHz):
813.9,14.1,16.7,22.3,23.3, 28.8, 31.4, 38.4, 39.9, 60.3, 79.5, 122.7, 146.7, 165.8, 210.4; IR (neat):
vmax 3448, 2931, 1712, 1651, 1458, 1373, 1273, 1180, 1034, 872, 725 cm™; [a]p*® -31.3° (¢ = 0.69,
CHClL:); HRMS (ESI): [M+Na]" caled for [C;sH,NaO,]": 293.1723, found: 293.1726; Enantiomeric
excess of major diastereomer (anti isomer) was determined by HPLC with a CHIRALPAK IC column

(iPrOH - hexane = 1 : 30), 1 mL/min, minor enantiomer tx = 19.4 min, major enantiomer ty = 27.6 min.

Procedure A; Preparation of 2-oxo-butanal

This is a modified procedure by Rosowsky, A. et. al.” and Russell, G. A. et. al.”.

To ethyl propionate (6.74 ml, 0.0587 mol) in DMSO (58.7 mL, 1 M) was added NaH (5.23 g, 0.117
mol) at 23 °C. After the reaction mixture was heated for 2 hours at 75 °C, the reaction was quenched by
addition of ice water. After diethyl ether extraction to remove unreacted ester, the aqueous phase was
cooled and acidified to pH 2 with 12 N HCI. The organic materials were extracted five times with
chloroform, washed with water and brine, dried over anhydrous Na,SO,, and concentrated in vacuo.

The residue was dissolved in DMSO (22.5 mL, 2.6 M) and treated with 1.4 N HCI1 (196 mL, 0.3 M) at
23 °C. After stirring the reaction mixture for 24 hours at 23 °C, the organic materials were extracted three
times with diethyl ether, washed with 5% aqueous NaHCO; solution and water, dried over anhydrous
Na,S0O,, and concentrated in vacuo.

The residue was dissolved in CH,Cl, (29.4 mL, 2.0 M) and added Cu(OAc), (5.88 g, 0.0294 mol) at 23
°C. After stirring the reaction mixture for 1 hour at 23 °C, it was filtered and then quenched by small
portion of saturated aqueous NaHCO; solution. After evaporation of organic layer, extraction with water

(5 mL) from organic materials gave 2-ethyl-2-oxoacetaldehyde as a 17wt% aqueous solution.
Procedure B; Preparation of 2-cyclohexyl-2-oxo-acetaldehyde

This is a modified procedure by Rosowsky, A. et. al.” and Russell, G. A. et. al.”.
To methyl cyclohexanecarboxylate (10.2 mL, 0.07 mol) in DMSO (70.4 mL, 1 M) was added NaH (6.27
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g, 0.14 mol) at 23 °C. After the reaction mixture was heated for 2 hours at 75 °C, the reaction was
quenched by addition of ice water. After diethyl ether extraction to remove unreacted ester, the aqueous
phase was cooled and acidified to pH 2 with 12 N HCI. The organic materials were extracted five times
with chloroform, washed with water and brine, dried over anhydrous Na,SQO,, and concentrated in vacuo.

The residue was dissolved in DMSO (26.9 mL, 2.6 M) and treated with 1.4 N HCI (233 mL, 0.3 M) at
23 °C. After stirring the reaction mixture for 24 hours at 23 °C, the organic materials were extracted three
times with diethyl ether, washed with 5% aqueous NaHCO; solution and water, dried over anhydrous
Na,S0O,, and concentrated in vacuo.

The residue was dissolved in CH,Cl, (35.0 mL, 2.0M) and added Cu(OAc), (6.99 g, 0.035 mol) at 23 °C.
After stirring the reaction mixture for 1 hour at 23 °C, it was filtered and then quenched by small portion
of saturated aqueous NaHCOj; solution. After evaporation of organic layer, The residue is distilled under

reduced pressure to give 2-cyclohexyl-2-oxoacetaldehyde as a yellow oil.

(4R,5R,6S,E)-ethyl 5,6-dihydroxy-4-methylhept-2-enoate (Eq. 3)

OH
X CO,EL

OH Me

To (4R,5R,E)-ethyl 5-hydroxy-4-methyl-6-oxohept-2-enoate (34.6 mg, 0.17 mmol) as diastereomer
mixture (anti : syn =10 : 1) in THF (0.7 mL, 0.25 M) was added Zn(BHy), (1.5 ml, 0.5 M in THF) at 0 °C.
After stirring the reaction mixture for 30 min at 0 °C, it was quenched by addition of water and then 10%
HCI. The organic materials were extracted four times with chloroform, washed with saturated aqueous
NaHCO; solution and brine, dried over anhydrous MgSQO,, and concentrated in vacuo after filtration.
Purification by column chromatography (ethyl acetate : hexane = 1 : 2) gave (4R,5R,6S,E)-ethyl
5,6-dihydroxy-4-methylhept-2-enoate in 80% yield with dr =10 : 1.

As diastereomer mixture (dr = 10 : 1); "H NMR (CDCls, 400 MHz): & 1.08 (3H, d, J = 6.8 Hz), 1.21 (3H,
d,J=6.4Hz), 1.29 3H, t,J=7.2 Hz), 2.43-2.54 (1H, m), 3.48 (1H, dd, J = 4.8, 6.8 Hz), 3.85 (1H, dd, J
=438, 6.0 Hz), 4.19 (2H, q, J = 7.2 Hz), 5.85 (1H, d, J = 16.0 Hz), 6.97 (1H, dd, J = 8.0, 16.0 Hz); "°C
NMR (CDCls, 100MHz): & 14.2, 16.0, 17.1, 38.9, 60.4, 68.4, 77.7, 122.0, 150.5, 166.7 ; IR(neat): vmax
3417,2970, 1705, 1651, 1458, 1373, 1281, 1188, 1041, 995, 771 cm™; HRMS (ESI): [M+Na]" caled for
[C1oH,sNa0,]": 225.1097, found: 225.1088; [a]o** +10.5° (c = 0.44, CHCL:).

(R,E)-ethyl 4-((4R,5S)-2,2 5-trimethyl-1,3-dioxolan-4-yl)pent-2-enoate

Determination of relative configuration of anti-reduction product.

o
O,,,r'\r\,cozEt
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CO2Et

(4R,5R,6S,E)-cthyl 5,6-dihydroxy-4-methylhept-2-enoate (22.4 mg, 0.11 mmol) as diastercomer mixture
(anti : syn =10 : 1) was dissolved in CH,Cl, (440 uL, 0.25 M) and treated with 2,2-dimethoxy-propane
(16 uL, 0.13 mmol) and p-toluenesulfonic acid (2.1 mg, 0.011 mmol) at 23 °C. After stirring the reaction
mixture for 30 min at 23 °C, it was quenched by addition of 5% aqueous NaHCOj; solution. The organic
materials were extracted three times with ethyl acetate, washed with brine, dried over unhydrous Na,SO,,
and concentrated in vacuo. Purification by column chromatography (ethyl acetate : hexane = 1 : 4) gave
(R,E)-ethyl 4-((4R,55)-2,2,5-trimethyl-1,3-dioxolan-4-yl)pent-2-enoate in 89% yield with anti : syn =
10: 1.

As single diastereomer; 'H NMR (CDCls, 400 MHz): 6 1.03 (3H, d, J=6.8 Hz), 1.17 (3H, d, J = 6.4 Hz),
1.28 3H, t, J = 7.2 Hz), 1.30 (3H, s), 1.42 (3H, s), 2.49 (1H, ddq, J= 6.8, 7.2, 8.4 Hz), 3.86 (1H, dd, J =
5.6, 8.4 Hz),4.17 (2H, q, J=7.2 Hz), 4.25 (1H, dq, J = 5.6, 6.4 Hz), 5.85 (1H, d, J = 16.0 Hz), 7.02 (1H,
dd, J=7.2, 16.0 Hz); >C NMR (CDCls, 100MHz): § 13.9, 15.5, 16.1, 25.6, 28.0, 35.9, 59.9, 73.3, 80.6,
107.6, 120.7, 150.6, 166.4 ;IR(neat): vmax 2985, 1720, 1651, 1458, 1373, 1250, 1180, 1065, 987, 856, 517
cm’'; HRMS (ESI): [M+Na]" calcd for [C,3H;,Na0,]": 265.1410, found: 265.1417; [a]o** +15.8° (c = 1.03,
CHCL).

(4R,5R,E)-ethyl 4-methyl-6-0x0-5-(triisopropylsilyloxy)hept-2-enoate
QTIPS

YWCOzEt

O Me

To (4R,5R,E)-ethyl 5-hydroxy-4-methyl-6-oxohept-2-enoate (261 mg, 1.31 mmol) as a diastereo mixture
(anti : syn =10 : 1) in CH,Cl, (2.6 ml, 0.5 M) were added TIPSOT{ (0.52 ml, 1.96 mmol) and 2,6-lutidine
(0.38 ml, 3.26 mmol) at 0 °C. After stirring the reaction mixture for 12 h at 23 °C, it was quenched by
addition of saturated aqueous NH,Cl solution. The organic materials were extracted three times with
CHCI;, washed with brine, dried over anhydrous Na,SO,, and concentrated in vacuo after filteration.
Purification by column chromatography (ethyl acetate : chloroform= 1 : 40) gave (4R,5R,E)-ethyl
4-methyl-6-o0x0-5-(triisopropylsilyloxy)hept-2-enoate in 38% yield with anti : syn=10: 1.

As single diastereomer; '"H NMR (CDCls, 400 MHz): 6 1.04-1.10 (24H, d, J=6.8 Hz), 1.27 (3H, d, J =
7.2 Hz),2.16 (3H, s), 2.58-2.67 (1H, m), 4.08 (1H, d, J = 4.8 Hz), 4.17 (2H, q, J = 7.2 Hz), 5.86 (1H, d,
J = 160 Hz), 695 (IH, dd, J = 80, 160 Hz); "“C NMR (CDCL,
100MHz): § 12.3, 14.2, 14.7, 18.0, 26.1, 41.8, 60.3, 82.5, 122.0, 148.8, 166.2, 210.6 ;IR(neat): vmax 2947,
2870, 1720, 1466, 1365, 1273, 1180, 1111, 1041, 987, 879, 818, 679 cm™'; HRMS (ESI): [M+Na]" calcd
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for [C1oH3,Na0,Si]": 379.2275, found: 379.2288; [a]p** +15.1° (c = 0.77, CHCls).

(4R,5R,6R,E)-ethyl 6-hydroxy-4-methyl-5-(triisopropylsilyloxy)hept-2-enoate (Eq. 4)

OTIPS
- COzE

OH Me

A single diastereomer of (4R,5R,E)-ethyl 4-methyl-6-oxo0-5-(triisopropylsilyloxy)hept-2-enoate (31.5
mg, 0.088mmol) in toluene (0.9 ml, 0.1 M) was treated with sodium bis(2-methoxyethoxy) aluminum
hydride (0.04 ml, 65 wt% in toluene) at -78 °C. After stirring the reaction mixture for 30 minute at -78 °C,
it was quenched by addition of saturated aqueous solution of potassium sodium tartrate. The organic
materials were extracted three times with CHCIl;, washed with brine, dried over anhydrous Na,SO,, and
concentrated in vacuo after filtration. Purification by column chromatography (ethyl acetate : hexane =1 :
4) gave (4R,5R,E)-ethyl 4-methyl-6-ox0-5-(triisopropylsilyloxy)hept-2-enoate in 94% yield.

'H NMR (CDCl;, 400 MHz): §1.10-1.18 (27H, m), 1.17 (3H, t, J = 7.2 Hz), 2.64-2.67 (1H, m),
3.67-3.71 (2H, m), 4.19 (2H, q, J = 7.2 Hz), 5.83 (1H, d, J = 16.0 Hz), 6.99 (1H, dd, J = 7.2, 16.0 Hz);
3C NMR (CDCls, 100MHz): & 13.4, 14.3, 14.4, 18.2, 18.3, 21.0,

60.3, 67.7,79.3,121.4, 150.3, 166.6 ;IR(neat): vmax 3487, 2939, 2870, 1720, 1651, 1466, 1373, 1265, 109
5, 1041, 879, 679 cm™'; HRMS (ESI): [M+Na]" caled for [CoH33NaO,Si]": 381.2432, found: 381.2435;
[a]p?*+7.0° (c = 1.31, CHCL).

(4R,5R,8R,E)-ethyl-8-hydroxy-4,9-dimethyl-6-oxo0-5-(triisopropylsilyloxy)dec-2-enoate(Eg.5)

oTIPS
A COst

OH O Me

To (4R,5R,E)-ethyl 4-methyl-6-oxo0-5-(triisopropylsilyloxy)hept-2-enoate (44.5 mg, 0.116 mmol) as a
diastereo mixture (anti : syn =8.5 : 1) in CH,Cl, (0.77 mL, 0.15 M), was added 'Pr,NEt (37 1L, 0.216
mmol) and "Bu,BOTf (0.185 ml, 0.185 mol) at -78 °C. After stirring the reaction mixture for 3 hours at 0
°C, the reaction was cooled to -78 °C. Isobutyraldehyde (28 u L, 0.308 mmol) was added dropwise.
After stirring the reaction mixture for 30 min at -78 to -20 °C, quenched by the addition of aqueous buffer
(pH = 7). After separation, the aqueous layer was extracted with CH,Cl,. The combined organic layers
were concentrated in vacuo, and the residue was dissolved in a mixture of MeOH (6 M of ketone),
aqueous buffer (pH = 7) (6 M of ketone), and aqueous 30% H,0, (30%, 3 M of ketone). The solution was
stirred for 2 h, and after separation of the layers, the aqueous phase was extracted with CH,Cl, and the
combined organic layers. Organic layers were washed with satured aqueous NaHCO; and brine, dried
over anhydrous MgSO4, and concentrated in vacuo after filtration. Purification by preparative thin layer
chromatography (ethyl acetate : hexane = 1 : 6) gave
(4R,5R,8R,E)-ethyl-8-hydroxy-4,9-dimethyl-6-0x0-5-(triisopropyl-

silyloxy)dec-2-enoate in 70% yield with anti : syn = 14.3 : 1. Starting material was recovered 19% with
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anti / syn = 5.6 / 1. Diastereomeric ratio decreased at purification stage due to isomerization.

As diastereomer mixture (anti : syn = 4.0 : 1); '"H NMR (CDCls, 400 MHz): § 0.83 (3H, d, J = 6.8 Hz),
0.84 (3H, d, J = 6.8 Hz), 0.98-1.05 (24H, m), 1.22 (3H, t, J = 7.2 Hz), 1.60-1.66 (1H, m), 2.50 (1H, dd, J
= 6.0, 18.4 Hz), 2.57-2.62 (1H, m), 2.66 (1H, dd, J = 2.0, 18.4 Hz), 3.65-3.69 (1H, m), 4.11 (2H, q, J =
7.2 Hz), 4.14 (1H, d, J = 4.8 Hz), 5.73 (1H, d, J = 15.6 Hz), 6.89 (1H, dd, J = 8.0, 15.6 Hz); °C NMR
(CDCl3,100MHz): § 12.5, 14.2, 14.9, 17.9, 18.0, 32.9, 42.1, 42.3, 60.4, 71.6, 82.3, 122.0, 148.4, 166.1, 21
5.0 ;IR(neat): vmax 4327, 3525, 2947, 2870, 1720, 1651, 1466, 1373, 1265, 1180, 1111, 1041, 995, 879, 8
18, 679, 579, 509 cm™'; HRMS (ESI): [M+Na]" calcd for [C»;H4NaO5Si]™: 451.2850, found: 451.2856.

Determination of relative and absolute configuration of aldol product
The absolute configuration was determined by comparison of the optical rotation after
conversion of the aldol product into the known compound®, which was prepared

according to Scheme 1.

oH TBSCI oTBS OTBS oH
\n)\/\,COzEt _imidazol_ McozEtM MCOzEI ™SC MCOZB
o DMF o toluene OH EtOH OH
Meo)é)Me
03 bubbling ﬁL WL
TsOH % o BzCl o

o Q COMEt NaBH4 o > o
acetone M 2 MeOH "H\/\OH pyridine "f\/\OBZ

(S,E)-ethyl 5-(tert-butyldimethylsilyloxy)-6-oxohept-2-enoate

OTBS

\n)\/\,coza

o)

To (S,E)-ethyl 5-hydroxy-6-oxohept-2-enoate (405 mg, 2.17 mmol) in DMF (4.34 mL, 0.5 M) was
added TBSCI (1.31 g, 8.68 mmol) and imidazole (739 mg, 10.85 mmol) at 0 °C. After stirring the
reaction mixture for 1 h at 0 °C, it was quenched by addition of buffer (pH = 7.0). The organic materials
were extracted three times with ethyl acetate, washed with water and brine, dried over anhydrous Na,SO,,
and concentrated in vacuo. Purification by column chromatography (ethyl acetate : hexane = 1 : 10) gave
(S,E)-ethyl 5-(tert-butyldimethylsilyloxy)-6-oxohept-2-enoate as a pale yellow oil in 86% yield.

'H NMR (CDCls, 400 MHz): § 0.06 (6H, s), 0.92 (9H, s), 1.27 (3H, t, J = 7.2 Hz), 2.17 (3H, s), 2.50 (2H,
dd,J=6.4,7.2Hz),4.10 (1H, t,J = 6.4 Hz), 4.17 (2H, q, J = 7.2 Hz), 5.85 (1H, d, J = 15.6 Hz), 6.86 (1H,
dt, J=17.2, 15.6 Hz); >C NMR (CDCls, 100MHz): § —5.1, -5.0, 14.2, 18.0, 25.6, 37.4, 60.2, 77.6, 124.5,
143.2,165.9, 210.9 § ;IR(neat): vmax 2931, 2862, 1720, 1658, 1466, 1358, 1257, 1165, 1103, 1041, 987, 8
41,779 cm™; HRMS (ESI): [M+Na]" calcd for [C,sH,sNaO,Si]": 323.1649, found: 323.1645; [a]p?*-31.6°
(c=1.00, CHCL).

(E)-ethyl 4-((4S,55)-2,2 5-trimethyl-1,3-dioxolan-4-yhbut-2-enoate
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WL Q
o, MCOzEt

To (S,E)-ethyl 5-(tert-butyldimethylsilyloxy)-6-oxohept-2-enoate (97 mg, 0.323 mmol) in toluene (3.23
mL, 0.1 M) was added sodium bis(2-methoxyethoxy)aluminium hydride (147.7 uL, 65wt% in toluene) at
-78 °C. After stirring the reaction mixture for 1 hat -78 °C, the reaction mixture was allowed to come to 23
°C. Reaction mixture was quenched by addition of saturated aqueous solution of potassium sodium
tartrate at -78 °C. Organic materials were extracted three times with ethyl acetate, washed with brine,
dried over unhydrous Na,SO,, and concentrated in vacuo.

The residue was dissolved in ethanol (323 pL, 1.0 M) and treated with trimethyl silyl chloride (6.1 pL,
0.05 mmol) at 23 °C. After stirring the reaction mixture for 8 h at 40 °C, it was concentrated in vacuo and
the crude residue was forwarded for next step.

The crude residue was dissolved in acetone (323 pL, 1.0 M) and treated with 2,2-dimethoxy-propane
(59.4 uL, 0.484 mmol) and p-toluenesulfonic acid (6.1 mg, 0.032 mmol) at 23 °C. After stirring the
reaction mixture for 30 min at 23 °C, it was quenched by addition of 5% NaHCO; aqueous solution. The
organic materials were extracted three times with ethyl acetate, washed with brine, dried over unhydrous
Na,S0O,, and concentrated in vacuo. Purification by column chromatography (ethyl acetate : hexane = 1 :
4) gave (E)-ethyl 4-((4S,55)-2,2,5-trimethyl-1,3-dioxolan-4-yl)but-2-enoate as a pale yellow oil in
89% yield over three steps.

'H NMR (CDCls, 400 MHz): & 1.24 (3H, d, J = 5.6 Hz), 1.27 (3H, t, J = 7.2 Hz), 1.36 (3H, s), 1.38 (3H,
s), 2.41-2.46 (2H, m), 3.61-3.65 (1H, m), 3.71-3.77 (1H, m), 4.17 (2H, q, J = 7.2 Hz), 5.90 (1H, d, J =
15.6 Hz), 6.96 (1H, dt, J = 7.2, 15.6 Hz); °C NMR (CDCls,100MHz): § 14.2, 17.3, 27.0, 27.2, 34.7, 60.2,
76.3, 80.5,108.2, 123.7, 143.9, 166.1 ;IR(neat): vmax 2985, 1720, 1658, 1450, 1373, 1265, 1219, 1180, 1
095, 1041, 987, 856, 671 cm™; HRMS (ESI): [M+Na]" caled for [C;HyNaO,]": 251.1254, found:
251.1259; [o]p**-14.8° (¢ = 0.99, CHCI:).
2-((4S,55)-2.2 5-trimethyl-1,3-dioxolan-4-ylethyl benzoate

\/L Q
o,
'ﬁ\/\OBZ

(E)-ethyl 4-((45,55)-2,2,5-trimethyl-1,3-dioxolan-4-yl)but-2-enoate (44 mg, 0.19 mmol) in MeOH

(1.9 mL, 0.1 M) was cooled to -78 °C, and ozone was bubbled into the stirred solution. When the

solution turned blue, ozone bubbling was stopped. Excess ozone was removed by purging with argon and
then NaBH, (14 mg, 0.38 mmol) was added at 0 °C. After stirring the reaction mixture for 30 min at 0°C,
it was quenched by addition of buffer (pH = 7.0). Organic materials were extracted three times with
chloroform, washed with brine, dried over unhydrous Na,SQO,, and concentrated in vacuo.

The residue was dissolved in pyridine (190 pL, 1.0 M) and benzoyl chloride (37.4 puL, 0.29 mmol) was
added at 0 °C. After stirring the reaction mixtuire for 2 hours at 23 °C, it was quenched by addition of

buffer (pH = 7.0). The organic materials were extracted three times with ethyl acetate, washed with brine,
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dried over unhydrous Na,SO,, and concentrated in vacuo. Purification by Preparative thin layer
chromatography (acetone : hexane = 1 : 5) gave 2-((4S,55)-2,2,5-trimethyl-1,3-dioxolan-4-yl)ethyl
benzoate as a pale yellow oil in 59% yield over two steps.

'H NMR (CDCl;, 400 MHz): & 1.28 (3H, d, J = 6.0 Hz), 1.39 (3H, s), 1.40 (3H, s), 1.93-2.07 (2H, m),
3.67-3.83 (2H, m), 4.39-4.54 (2H, m), 7.42-8.04 (5H, m); *C NMR (CDCls,100MHz): & 17.3, 27.2, 27.3,
31.5,62.0,79.3,108.2, 128.4, 128.4, 129.6, 130.2, 133.0, 166.5 ;IR(neat): vmax 2985, 2931, 1720, 1604, 1
450, 1373, 1273, 1173, 1095, 1026, 1003, 856, 710, 517 cm™’; HRMS (ESI): [M+Na]" caled for
[CsHyNaO,]": 287.1254, found: 287.1247; [a]p** -24.5° (¢ = 1.00, CHCL), lit @ : -25.6° (¢ = 4.95,
CHCL)

Reference:

a) Rosowsky, A.; Chen, K. K. N. J. Org. Chem., 1973, 38, 2073.
b) Mikol, G. J.; Russell, G. A. Org. Synth., 1968, coll. Vol. 5, 937.
¢) Kochetkov, N. K.; Usov, A. I. Tetrahedron, 1963, 19, 973.
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5 @ I

o iy = - 1238 & g & o2y
{ e b 3 SERE® e S & 33 B R
\V/ | (.
Current Data Parameters
NAME Sep24-2010-hayashi
EXPNO 192
PROCNO 1
F2 - Acquisition Parameters
Date_ 20100924
Time 23.49
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 29pg30
65536
SOLVENT CDC13
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 256
DW 20.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dii 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
PL12 13.00 dB
PL13 13.00
SF02 400.1816007 MHz
- F2 - Processing parameters
SI 32768
| 1 l SF 10045253433 MHz
SSB 0
LB 1.00 Hz
GB
T T T T T T T T oC 1 ,43

T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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A=Y N

1-01-24 16-32-20 kojima
. Iml. met

96 A ~2543-}"

51133 BB

A IA

S0 g

k% LR~
974G ¥¥Ser prise¥Proj 1-01-24 15-08-07 kojima
pl-mech ic 30vs1. dat
M IrNE or P nl.met
Iy -8 System
S EH: 2011/01/24 15:09:54
M ER: 2011/01/24 17:54:48
S0vvm
750 750
g S
250 250
01 0

100

90

¥t 80

70

4000

1: 3467.38,
5. 1458, 89,
9: 1034.62,

89. 6261
90. 2639
87. 2201

H

\r(\‘/\,coza

(0] Me
table 2-entry 2,3

nQ

16
ON

2
110/12/27 17:36

Memory#2
2: 2979.48,
6: 1369.21,
10:  980. 63,

3000 2000
Wavenumber[cm~1]
bex.3 N
TRIAE—=v3>
AE¥pURE—F
8871640 3: 1716.34, 66.8341 4: 1653. 66,
85.0137 7. 1275.68, 84.5462 8: 1181.19,
90. 5760

S16

1000

4 cm-1
Cosine
2 mm/sec

83. 9056
83. 8947

400
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\n/Y\/C02Et

O Et
table 2-entry 4

|

.......................... eSO
C>O

Current
NAME

EXPNO
PROCNO

Date_
Time
INSTRUM
PROBHD
PULPROG

™D
SOLVENT
NS

DS

JL U

H T T T

T T T T
0 75 7.0 65 6.0 5

T

T T T T T T
0 45 40 35 3.0 25 20 15 1.0

Data Parameters
Nov08-~2010-hayashi
280

F2 - Acquisition Parameters

20101108
22.10

spect
5 mm PABBO BB-
zg30
65536
cDpel3
16
2
8223.685 Hz
0.125483 Hz
3.9846387 sec
57

5
60.800 usec
6.00 usec

297.0 K
1.00000000 sec
1

CHANNEL £1

1H
13.00 usec
0 dB

-3.4
400.1824713 MHz

F2 - Processing parameters
8

400.1800072 MHz
EM
0
0.30 Hz
0

1.00

95 9.0 85 8. .5 5. ppm
o S - led =l leil [e3] |edlled
-
o o w o
A s : = Rese @ & 2 8% SE:E:
° s “ - Smen 4 ; te ao
g 8 K g ST I - 5% s B R
N\ Vo (<.
Current Data Parameters
NAMI Nov11-2010-hayashi
EXPNO 230
PROCNO 1
F2 - Acquisition Parameters
Date_ 20101112
Time 8.11
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 29pg30
™ 65536
SOLVENT cpcls3
NS 1024
DS 4
81 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 114
DW 20.800 usec
DE 6.00 usec
TE 298.6 K
D1 2.00000000 sec
dii 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
m======= CHANNEL fl =
NUC1 13c
Pl 7.10 usec
PL1 -3.50 dB
SFO1 100.6354036 MHz
======== CHANNEL f2 =s======
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -1.50 dB
PL12 13.00 dB
PL13 13.00
SFO2 400.1816007 MHz
F2 - Processing parameters
SI 68
SF 100.6253393 MHz
WDW EM
SSB 0
. LB 1.00 Hz
T T T T T T T T T T ;2 1. 48
200 180 160 140 120 100 80 60 40 20 ppm
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RVl Ny N
w6 LAR— w6 LR—
F 477488 ;  WServer¥Enterprise¥Projects¥Defauit¥Data¥2010-11-13 9-56-51 koji 5 - : r i 11-1 ji
PIELONG 3d-h 30vsT. dat yee¥rroleste¥oraultifatal elim BB i sy sover aae 718 140559 kojima
shpe W m. met s v or Tl met
& o & Systen
SHEE: 2510/11/13 9:69:26 DA 2010/11/13 14:07:29
AINMEE: 2010/11/13 15:29:56 2L L8 znw;nﬂm i
23 0w
1000 1000
750 750
750 750
3 w3 2 3
500 500
%0 20
20 250
T L I . I . T L
P % % i) 2 u u % 7% ) 2 34
min min
1: 240 n, 4 ~ 1: 240 m, 4
. o L1
[ Retention Tj Ar Retention Ti Are
A 58579 49707 T X
2 3203 152098420 50.203 2 2.7 1173620 0,540

N
]
|
100
1
90 -
2

%T i

80 -

70 I 1 L 1 L 1 1

4000 3000 2000 1000

Wavenumberfcm~1]

MEE% 16 2R . 4 om1
#074YvYd ON TR E=Ya> Cosine
gAY 1 AXx e UAE—F 2 mm/sec
HE 110/12/27 17:52
g
274ILE Memor y#2
HrINE
EE

1: 3461.60, 92.1086 2: 2965.02, 86,8592 3. 1716.84, 71.0114 4: 1652.70, 86.3416

5: 1458.89, 90.8123 6: 1370.18, 87.0107 7. 1237.11, 86,5950 8: 1176.36, 85.4421

9: 1136.83, 86.9179 10: 1038.48, 87.8894 11:  990.27, 89,0207

OH

YY\/COZEI

O Et

table 2-entry 4
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mac.
Neml
)
FEPRTE

ME NIV RONAMONANE I OODADHINNTA N NDONG
N Y MEOdMOMNCNOINNHOC MO~ NNFMNSOHOaADENMN
ANNNAA A NN LV VOO NN ROV OLOBVERTEmMOma ™
TP F T I TN M ANNNNNNAAd A A Ao IEl’ Iil

Y N
NAME Novl12-2010-hayashi
120

_—5.808
“~—5.768

n EXPNO
o Pr PROCNO 1
table 2-entry 5 F2 - Acquisition Parameters
Date_ 20101112
Time’ 15.59
INSTRUM spect.
PROBHD 5 mm PABBO BB-
PULPROG 2930
™D 65536
SOLVENT cpcls
NS 16
e 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 512
oW 60.800 usec
DE 6.00 usec
TE 296.8 K
D1 1.00000000 sec
TDO 1

P1 13.00 usec
PL1 -3.40
SFO1 400.1824713 MHz
F2 - Processing parameters
ST 32768

SF 400.1800090 MHz
WOW EM

ssB 0

LB 0.30 Hz
GB 0

PC 1.00

T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm

B8 @ ER @ R (e

1.00

=)

o

L
207.86
165.55
145.48
123.40
78.88
77.18
76.86
76.54
60.34
45.09
33.38
25.27
20.27
14.04
13.71

&Y

=

Current Data Parameters
NAME Nov12-2010-hayashi
220

EXPNO

PROCNO 1

F2 - Acquisition Parameters
.Date_ 20103113
Time 3.51
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30

TD 65536
SOLVENT cpel3

NS 1024

DS 4

SKH 24038.461 Hz
FIDRES 0.366798 Hz
a0 1.3631988 sec
RG 50.

DW 20.800 usec
DE 6.00 usec
TE 298.5 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

Pl 7.10 usec
PL1 -3.50 dB
SFOL 100.6354036 MHz

= = CHANNEL f2 ==
CPDPRG2 waltzlé

80.00 usec
. dB
13.00 dB

13.00 dB
400.1816007 MHz

Processing parameters
32

100.6253567 MHz
EM

[
1.00 Hz
0

T T T T T T
200 180 160 140 . 120 100 80 60 40 20 0 ppm

T T T T T 1.40
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b e Wser i j nl. met ;g!j‘j{l%- Poarv i Tl met
Saan D10/ 1120 11:43:11 Dwow: 2010711720 9495
MR 2010/11/20 13:47:38 HMAs: 2010/11/20 13:52:01
0 0
— 1:225rm. 4 nm. = 1000
e2s
0o -+ B -~ 1750
: 2
R e R ERRRRREEEEE 0 2 H 2
) /\A | | i
ok L : ; " .
40 50 60 ) 70 80 ¢
L
—&m sy .
37

5 3
74.83 153878112 8 M

60
50 1 L L 1 L 1 E—
4000 3000 2000 1000 400

Wavenumber{cm-1]

W@ 16 oy ] R 4 cm-1

VXN ON FREAE=3> Cosine

T4 2 AF¥evAE--F 2 mm/sec

B8 110/12/27 17:06

MEE

27ALE Memor y#3

o INd

EERAS

1: 3456.78, 87.2079 2: 2959.23, 8202950 3: 1717.30, 56.0781 4: 1653.66, 86.5142
5. 1370.18, 77.5501 6: 1278.57, 73.2222 7: 1176.36, 72.3240 8: 1137.80, 76.7473
9: 1039.44, 81.2533 10:  990.27, 84.6444

YWCOzEt

o "pr

table 2-entry 5
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(0] ipr
table 2-entry 6

X CO2Et

-
s
——5.766

J

T~—5.727
<
=

sI 32768

SF

WDW EM

SSB 0

LB 0.30 Hz

GB 0
JJ BC 1.00

agﬁﬁzk
(O

Current Data Parameters

NAME Nov17-2010-hayashi
EXPNO 70
PROCNO 1

F2 - Acquisition Parameters
Date_ 20101117
Time 13.10
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT [GSE]

NS 16

DS

2
8223.685 Hz

FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 645

DW 60.800 usec
DE 6.00 usec
TE 296.9

D1 1.00000000 .sec
TDO 1

CHANNEL f1

1H
13.00 usec
-3.40 dB
400.1824713 MHz

Processing parameters

400.1800097 MHz

T T T T T T T T T T T T T T T T T T
95 9.0 85 8.0 75 7.0 65 6.0 55 50 45 4.0 35 3.0 25 20 1.5 1.0 ppm

99

LI

N

9

g9 g

@ @ @ ° < >< ,
S 3 & & Mmoo u ame® o
@ v w = Seow = R
: § g 3 $ 4§ gdees BRUKK
L/ (O.
Current Data Parameters
NAME Nov24-2010-hayashi
EXPNO 360
PROCNO 1
F2 - Acquisition Parameters
Date_ 20101125
Time 9.12
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
TD 65536
SOLVENT cDpcl3
NS 256
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 57
Dw 20.800 usec
DE 6.00 usec
TE 298.5 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL £1 =:
7.10 usec
-3.50 dB
100.6354036 MHz
CHANNEL £2 =
waltzlé
1H
80.00 usec
-1.50 dB
13.00 dB
13.00 dB
SFO2 400.1816007 MHz
F2 - Processing parameters
ST 32768
SF 100.6253477 MHz
WDW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T T gg 1 Ag
200 180 160 140 120 100 80 60 40 20 0 ppm
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Ny
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-8 WServer¥Enterpr i se¥Proj 11-24 12-54-09 kojima
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15! System
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)& /\ L
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T 7245 0322731 il
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A=y 11

w9 LK~k

;I -Drgzﬁ :30\4 ‘ﬂSlrverVEmerpr|l“?mjmawgflultmﬂtﬂmm»ﬂ—ll 18-10-55 kojima
-iproh jc 30vsl,

¥ AR ngrvzrﬂnt!rw(!eﬂro]ectﬂﬂofau | t¥lethod¥50vs1 1m!. met

o i1

sten
AN 2010/11/24 19:12:46
B E B 2010/11/24 23:01:20
0
1000
TS Wt |
7504 -
2 soof-
k]
F e
o
1: 225 m, 4
R
% AT Ay}
L 1 L 215
4.95 152423600 98.785 MM

! 1 L i 1
4000 3000 2000 1000
Wavenumber{cm-1]
WNEH% 16 bex. 3 4 cm-1
-CEER OoN FREIS -2y Cosine
T4 . 2 RAF¥ L RE—F 2 mm/sec
HE 110/12/27 17:13 i
MEE
FZ7ANE Memor y#2
YoIIE
AXATE
1: 3456.78, 88.9821 2: 2961.16, 83:5828 3: 1716.34, 63.6688 4: 1369.21, B82.0688
5: 1277.61, 80.9737 6: 1177.33, 79.5013 70 1139.72, 81.1139 8: 1085.73, 86.6202
9: 1036.55, 87.9065 10:  994.12, 89.3719 11:  750.17, 90.3487
OH
\n/'Y\/COZEt
o Pr

table 2-entry 6
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= '%"

_——5.802
T~——5.762

OH Current Data Parameters
= NAME Sep05-2010-hayashi

EXPNO 10

YY\/ CO2Et PROCHNO 1
F2 - Acquisition Parameters

O Bn Date_ 20100906

Time 11.01

- INSTRUM spect

table 2 entry 7 PROBHD 5 mm PABBO BB-

PULPROG 2930

™ 65536

SOLVENT CDCl13

NS 128

DS

0
SWH 8223.685 Hz
FIDRES 0.125483 Hz

AQ 3.9846387 sec
RG 28

oW 60.800 usec
DE 6.00 usec
TE 300.0 K

Dl 2.00000000 sec
‘TDO 1

CHANNEL £1

NUC1 1H

P1 12.00 usec
PL1 -4.00 dB
SFO1 400.1824713 MHz
F2 - Processing parameters
ST 32768

SF 400.1800083 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

QJ PC 1.00
- .

T T T T T T T T T T T T T T T T T T T T
9.5 90 85 8.0 75 7.0 65 6.0 55 50 45 4.0 35 30 25 20 15 1.0 ppm

e B B3 8 & A

DMF
" o i s ewea
8 5 § & agen 3 8 0 5 3
® @ R g d 8
g g § 73888 € s 5 5 3 BRUKER
N/ (<.
Current Data Parameters
NAME Sep05-2010-hayashi
EXPNO 11
PROCNC 1
F2 - Acqguisition Parameters
Date_ 20100906
Time 12.03
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT €DCl13
NS 1024
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 57
Dw 20.800 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1,89999998 sec
TDO 1
CHANNEL f1 =
13C
7.20 usec
~3.50 dB
100.6354036 MHz
PL13 14.00 dB
SFO2 400.1816007 MHz
F2 - Processing parameters
SI 32768
SF 100.6253491 MHz
WDW EM
pa 0
T LB 1.00 Hz
GB 0
T T T T T T T T T T T e 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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A=A Ay N
% LAKR— mRw%LAR—F
FooE W pri j 31 13-03-54 7 2-15-41 yasu Bn
2010-08-31 yasu Bn AD-H 30vs1 Im| racemic. dat W ADH 30ve1-tml. dat
9k v ise¥Proj . tul..met HF TN . ml. met
- System 1 - System
SEER 2010/08/31 13:04:44 2010/08/02 2:16:24
HMEH 2010/08/02 1:31:58 ¢ 2010/08/02 12:48:45
wm we
300
H - 200
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0
10233 nn. 1 iR 123 i .
Py A -25403-}" 96 A ~33{3-|
T x 8 T . X
2 23.16 16525322 51.910 W 2 2.87 251955 0877 W
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100 —
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%T 80—

L L 1 1

HNEN
¥O074Yvy
{2

AEE
274IL%
YoINg
AX

3448.10,
1455. 03,
1239. 04,

989. 30,

1:
5:
9:
3: A
7:  682.68,

H

YY\/ CO2Et

O Bn
table 2-entry 7

o)

87.4946
92. 3550
91. 8856
91.7460
96. 3098

3000 2000
Wavenumber[cm—1]
18
ON FRIL =2 a>
1 AF e RE—F
110/09/09 14:53 ‘
Memor y#3
buckground
2: 1717.30, 6973204 3: 1653.66, 89.7914 4: 1495.53,
6: 1369.21, 87.1243 7: 1313.29, 91.9230 8: 1280.50,
10: 1177.33, 88.6815 11: 1107.90, 91.3059 12: 1032.69,
14:  871.67, 96.3824 15:  739.57, 92.8389 16:  701.96,
18:  417.51, 93.2013

S24

1000

4 cm-1
Cosine
2 mm/sec

94. 2920
83. 6969
90. 2599
86.0141
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AN EmE AN AV AR B E s En N C RS R ROR AN, w nwo
PEFEEREREREE b R R b S L 8 822
AR AR nR RN AR R ANEET A3 B0SI R ARARNARST 8 ana
Current Data Parameters
NAME Jun10-2011-hayashi
EXPNO 10
PROCHO 1
OH
z P2 - Acquisition Parameters
\H/Y\/COZEt Date_ o 20110610
Time 13.20
INSTRUM spect
O OBn PROBHD 5 mm PABBO BB-
PULPROG 2930
- ™ 65536
table 2-entry 8 I i oaSae
NS 128
DS ]
SWH 8223685 Hz
FIDRES 0.125483 Hz
ag 3.9846387 sec
RG 406
bW 60.800 usec
DE 6.00 usec
B 294.8 K
o 2.00000000 sec
™0 1

CHANNEL fl esssssss
1H

13.00 usec
.40 dB

400.1824713 MHz

F2 - Processing parameters
32768

SF 400.1800083 MHz
EM

[}
LB 0.30 Hz
a

PC 1.00

T T T T T T T T T T T T T T T T T T T T
95 9.0 85 B0 7.5 7.0 65 6.0 55 50 45 40 35 3.0 25 20 1.5 1.0 ppm

183 8 ke B e

207.28
165,57
143.28
72.09
27.77
14.15

60.72

OBn
RRA3SL
. : . emmwc . R . : y
B R
fadas

Current Data Parameters

——— 16
———79.82
T——78.89

NAME Junll-2011-hayashi
EXPNO 10

1
F2 - Mcquisition Parameters
Date_ 20110611
Time 6.56
INSTRUM spect
PROBHD & mm PARBO BB-
PULPROG Zgpg3o
™ 65536
SOLVENT €DeC13
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 50.8
oW 20.800 usec
DE 6.00 usec
TE 296.0 X
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
mss=s=s= CHANNEL £l ssssmss=
NUC1 13¢
Pl 7.10 usec
PL1 -3.50 dB
SPO1 100.6354036 MHz

Nucz2 1H
PCPD2 80.00 usec
PL2 -1.50 dB
PL12 13,00 dB
< PL13 13.00
SFO2 400.1816007 MHz
F2 - Processing parameters
81 32768
sP 100.6253479 MHz
WOW EM
8SB 0
LB 1.00 Hz
T T T T T T T T T T T g: 1‘42
200 180 160 140 120 100 80 60 40 20 0 ppm
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7--*-’«4!"! Iﬁﬂ 04 1712.48 733431
Lt 05 365.35 88, 8091
QXU 06 127279 84,
07 118022 _ 856147
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09 103366  88.0772
10 987.375  90.6139
1 740531 024428
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OH
MCOZEt
O OBn

table 2-entry 8
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Y\(\,COQEt
o

table

iety of Chemistry 2012

1.29%0
1.272
1.254

=%

OPMB
2-entry 9

UIJHI

T

Current Data Parameter

HNAME
EXPRO
PROCNC

ters
Fab02-2011-hayashi

70

1

F2 - Acquisition Parameters

Date.
Time

20110202
14.31

B8223.685
0.125483
3.9846387
362
60.800 usec
6.00 usec

Hz
sec

297.0 K
2.00000000 sec
1

===zz=z=z CHANNEL £l =s=ss=s==
1 1H

Fl
PL1
SFO1

13.00 usec

=3.40 4B
400.1824713 MMz

F2 - Processing parameters
sI

sF
WD
558

LD

| S —

T
9.5 9.

— 208.4%

T T T T T T T T T T T T T T T T T
.0 85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0

g

L HeEER B @ @

142,09
6.43
73.23
69.24

55,25
25,60
14.15

— 60,51

T
ppm
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ppm

aRGRER
&8

32768
400.1800064 MMz
M

]
0.30 Hz
0

1.00

-

Current Data Parameter:
HAME

EXPNO
FROCNO

ters
Feb01-2011-hayashi

161

1

F2 - Acquisition Parameters
Date. 20110202

Time

j8
dil
DELTA

g

4
24038.461
0.366798
1.3631988
57

Hz
Hz
sec

20.800 usec
6.00 usec
298.3 K
2.00000000 sec
0.03000000 sec
1.899999598 sec
1

=zzzz==z CHAMNEL f1 s=ssasss
13

NUC1
F1
FL1
SFOL

c
7.10 usec
dB

-3.50
100.6354036 MHz

semszs=zzz CHANNEL f2 ===z==z===

waltzlé
10
80.00 usec
-1.50 dB
13.00 4B

13.00
400.1816007 MHz

- Processing parameters
32768

100.6253454 MHz
B
o

1.00 Hz
0

1.40
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o=y INn

1-27 16-17-45k0) ima

Inl m-t

1000
0
i
n
98 562
soaios]
]
|
140.0
g
—
é p
-40. 00 ——— — —
4000 3000 1000 400.0
Wavenumbers (car')
374&% * kojPIPMB E-0ES BEMom') BARN)
F 0i 355,81 94.8913
MEEH 201145028038 128035248 02 2931.27 92 7966
MESRE 16 cn” 0 1712.48  53.0278
AEw T EM 16 @ o 1612.20 874039
LEIsCANE 0 151182 72 5206
EE S : 05 1366.35 77 6237
07 1249.65  56. 7254
08 1180.22  67. 9969
09 1005.37 66 1206
10 1033.66 681978
n B17.670 842725
OH
Y’\(\/COzEt
(6] v
OPMB

table 2-entry 9
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W —e

Current Data PArameters
HAME Hovl2-2010-hayashi
110

Y
X
S

EXFPNO
OH PROCNO 1
~ F2 - Aequisivion Parameters
A COZEt Date_ a 20101112
Time 15.51
(o) IRSTRUM apect
\ PROBHD 5 mm PABBC BB-
\ PULPROG 2930
Ph ™ 65536
SOLVENT cDCly
NS 16
- ns 2
table 2-entry 10 4223, 660 iz

SWH
FIDRES 0.125483 Hz

AQ 3.9846387 sec
RG 512

oW 60.600 usec
DE 6.00 usec
T 296.

o 1.00000000 sec
OO 1
-------- CHANNEL £l sssssssa
NUCL 1H

Pl 13.00 usec
FLL -3.40 dB
SFO1 400.1824713 MHz
F2 - Processing parameters
81 32768

SF 400.1800087 MHz
WOW M

558 o

LB ©.30 Hz
GB o

BC 1.00

Ll _u T
T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm

RiEE B M@ @ EsIE @

\V/ W | IR (-

Curreat Data Paraseters
HAME Mewl2-2010-hayashi
210

EXPNO

FROCHO 1

F2 - Acquisition Farameters
Date_ 20101113
Time 2.44
INSTRUM spect.
PROBHD 5 mm PABBO BB-
PULI zgpg3n
™ 65536
SOLVENT €DC13
HE 1024
ns 4
EWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 sec
RG 57

oW 20.800 usec
CE 6.00 usec
TE 298.6 K

ol 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
T™D0 1

usec
-3.50 dB
100.6354036 MHz

wessssss CHANNEL f2 sscsssss

CPOPRGZ waltzlé
WUC2 1R
PCPD2 80.00 usec
PL2 -1.50 dB
PL12 13.00 4B
FL13 .

SFO2 400.1816007 MHz

F2 - Processing parameters
81 8

SF 100.6253393 MHz
WD EM
858 Q
LB 1.00 Hz
GB ]

T T T T T T T T B 1.40

T T T
200 180 160 140 = 120 100 80 60 40 20 0 ppm

S29



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

N Nyt
R LA | ‘ TR LA |
F404NE :  WServer¥Enterprise¥ProjectsWefault¥ata¥2010~11-24 16-00-23 koiji 70 priselPro] 1-27 14-01-28 kojina
Pl-alimeal ic d0vel.dat ol ovoeraultlta olina PlalKymeohchiral to 304t
P TE: WSa ise¥Proj Tnl.net 1ok rivE: pri Tal.net
¥ -F: System 1IN B System
SiEam: 2010/11/24 18:11: 2010/11/27 14:07:13
ERER 2010/11/24 17:04° 10711727 15:01:28
Govvm
) 2000 2000
1500 3 1500
3 1w w0 g N 3 2
* 1000 1000
500- 500
30 2 34 K 38 40 42 “ 46 30.0 325 .0 31.5 40.0 425 4.0 41.5 50.0
win min
1: 255 m, 4 1,220 m, 4
- R .
Pk ontion Tim. Area Ars i A
; 478 B T 3590 3 0840
2 “n 108689150 48,631 s 470851808 99160

100

70 -
60 L | L | ! ] L
4000 3000 2000 1000 400
Wavenumberfem—1]
N 16 3 . 4 cari
bCEER P2 ON FRIAE—v 3> Cosine
i 2 . AF¥e AE—F 2 mm/sec
B8 110/12/27 17:46 : )
ANEE
T7ANH Memor y#2
YrIng
AA b+
1: 3459.67, 88.5708 2: 2923.56, 869718 3: 1717.30, 66.4038 4: 1663.66, 82.0789
5: 1490.70, 85.7166 6: 1370.18, 83.6289 7 1279.54, 76.4524 8: 1172.51, 80.8416
9: 1031.73, 86.3235 10:  980.63, 87.7174 11:  757.89, 80.7315 12: 692.32, 82.0634
OH
2 X COEt
(0]
A
Ph

table 2-entry 10
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81666 K e n O TONNNNNNNN NN NN NS A d o

S A

X COzEL

Z

table 2-entry 11

Jhw

(O

Current Data Parameters

NAME Nov16-2010-hayashi
EXPNO 200
PROCNO 1
F2 - Acquisition Parameters
Date_ 20101116
Time 19.35
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT cpe13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 56
DW 60.800 usec
DE 6.00 usec
TE 297.4 K
Dl 1.00000000 sec
1

.40
400.1824713

usec
dB
MHz

F2 - Processing parameters
ST 32768

SF
wDW
SSB
LB
GB
PC

9.5 90 85 80 75 70 65 GO 55 50 45 40 35 30 25 20 15 10 ppm

B Eeh Em B EEthd e

400.1800086
EM

0

0.30

0

1.00

MHz

Hz

© o o o om

2 g a 3 }8 cmes = o © e
: : 28T 3 @ S

o P @ P e : oo

s g S 8 8a Blde o < o <

3 3 aad N S 3 - =3

BRUKER
(O

Y .

Current Data Parameters
NAME

EXPNO
PROCNO

1

Nov18-2010-] hayashl

F2 - Acquisition Parameters
Date_ 2010111
Time
INSTRUM
0BED

1.37
spect
B

PABBQ BE-~

4

24038.461

0.366798

1.3631988
11.

4

20.800
6.00

298.2
2.00000000
0.03000000
1.89999998
1

Hz
Hz
sec

usec
usec

=

sec
sec
sec

= CHANNEL £2

SFO2

T T T T T T T T T T T

200 180 160 140 120 100 80 60 40 20 0 ppm
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-3.50
100.6354036 MHz

waltzlé

400. 1816007 MHz

F2 - Processing parameters
32768

100.6253471 MHz
EM

0
1.00
Q
1.40

Hz
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Ny N
w6 LA—
§-39148% :  ¥iServer¥Enterprise¥P It 11-24 10-42-31 kojii
Pl-ogtednh ad-h ysl. dat  © 10-42-31 kojima
Sk 7{MET  WServer¥Enterprise¥P it 1l met
1% System
SEERH: 2010/11/24 10:43:17
EMEH: 2010/11/24 11:24:41
60vvn
1500 1500
g 00 o0 3
500
VAN —~. 50
oj L/ L / s N
” 18 19 % 2 22 2 2% 2

W9 Lti— h ,
Fo9IMNE :  Ser ori
Pl-ootenednbchira] ad-h 30vs1. dat

FirE ITET WSor ori

pyas. 4 S 10125

e 2010/11/21 18:07:07

wx

. Iml_met

A=Y 1

11-27 16-10-57 kojima

1: 245 o, 4
N sl

A 2543t
T — 545 ﬂm En.m o
2 24.85 300438 0,654 M

90 - !

T 80

4000 3000

16

I
2000
Wavenumber[cm-1]

.3 4 cm-1

1000

1: 3446.17,
5: 1370.18,
9: 1037.52,

mQ
I

WEE K
#azsyvy oN
T4

92,2688
88. 9362
87. 2650

X COEL

=

table 2-entry 11

1
110/12/27 17:30

Memory#2

2: 2833.20,
6: 1279.54,
10: 66821,

87,1107 3:
86, 8849 7
86, 8934

1718. 26,
1161. 90,

70. 7885 4:
86. 5854 8:

S32

1450. 21,
1095. 37,

Cosine

2 mm/sec

92.8443
85. 0875

400
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smes BRON troAdMNNOBLvooRmMNGEmeNLEdomEES
823 BN2C REsdangUrsstgastasibmcibaugunas
FRRE B32® S38shnazessalszogoagseidasiuzdes
BEUEY wunWe dedecendNnnANNANANANNaNARAddAAid B R

Current Data Parameters
Mar08-2011-arakawa

EXPNO 20
OH PROCNO 1
X COEL P2 - Acquisition Parameters
Date_ 20110308
Time 17.42
O Me INSTRUM spect
PROBHD 5 mm PABBO BB-
table 2-entry 12,13 o noe P
SOLVENT cocls
NS 256
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 256
DW 60.800 usec
DE 6.00 usec
TE 297.2 K
D1 1.00000000 sec
™0 1
sssssass CHANNEL fl ssssssas
NUCL 1
Pl 13.00 usec
PL1 -3.40 dB
SFO1 400.1824713 MHz
F2 - Processing parameters
SI 32768
sF 400.1800082 MHz
WDW EM
558 0
LB 0.30 Hz
GB 0
PC 1.00

L

T T

Ppm

T T T T T T T T T T T T T T T T T T
95 90 85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0

g EE @

- n o -
b . 5 P ) - 2 2 =
< w - o 3 X At
g g E § £ g 2 4 esy BSE&JR
Current Data Parameters
HAME Mar08-2011-hayashi
EXPNO
PROCNO 1
F2 - Acquisition Parameters
:_ 20110309
Time
INSTRUM spect.
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
™D 65536
SOLVENT cpcla
&S 1024
DS 4
24038.461 He
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 57
oW 20.800 usec
DE §.00 usec
18 297.6 K
D1 2,00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
™0 1
sssmamss CHANNEL f1 asssswss
RuCL 13¢
P1 7.10 usec
PL1 -3.50 dB
SPOL 100.6354036 MHz
=s=s=s=== CHANNEL £2 ==
CPDPRG2 waltzlé
wUC2 1H
PCPD2 80.00 usec
PL2 -1.50 dB
PL12 13.00 dB
PL13 13.00 dB
. sFO2 400.1816007 MHz
P2 - Processing parameters
SI
aF 100.6253509 MHz
WDW EM
= 0
) LB 1.00 Hz
T T T T T T T T T T T ﬁg HZ
200 180 160 140 120 100 80 60 40 20 0 ppm
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Ay 1 A=yt N
W LAR— b EW% LA—k
F-4774848 - prise¥Proj 08 20-03-45 kojima Fo0IME er*m-mmmomumhu\mmmn-md 20-54-40 kojima
otP] MeDH ic 10va] dat otP| Melfichiral iz 1oval. dat
Fak TS i Inl mat Fat 18 BF¥Enterpr iscWP met
3-8 System, & Syrtom
AEEN 1/03/08 20:0:45 SHFER 2011, 20:55:53
Ll LY 2011/03/08 21:13:37 FIRE 2011 21:16:31
j— l;m;—.o‘-
11700708 105440
T oo o
2011/00/08 200348
o0 v 800

130. 74 =

‘SHI'I"TA\NGEJ ‘ J
)

__<\
o
]

/

I

—
/

= = ‘ — — :
4000 3000 2000 1000 400.0

Wavenumbers (cm")

FZALE kojiEtPl E-ES M on) EAEN)

LN 0i .53 065723

l%ﬂ* D 20114E03A318 16842153408 02 2977.55 89, 1598

HESRRE 16 o 03 2038 98 957716

AdxvEM 16 04 236044 99 5498

AR 05 1712.48 486702

Ak 06 1650.77  91.2062
07 1457.92 93,1995
08 1373.07 - 85.0766
08 121279 72.9176
10 1180.22 711038
1 1141.65 811192
12 1103.08  86. 1802
13 1033.66  80.8741

OH
X COEt
O Me

table 2-entry 12,13
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6.808
§.788
£.768
§.743

BRGRER
(<O

Current Data Parameters

NAME Jan26-2011-hayashi
OH EXPNO 170
H PROCNO 1
A COZEt F2 - Acquisition Parameters
Date_ 20110127
Time 1.45
o Me INSTRUM spect
PROBED 5 mm PABBO BB-
table 2-entry 14,15 P o
SOLVENT el
NS 16
Ds 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 512
oW 60.800 usec
DE 6.00 usec
TE 297.0
D1 1.00000000 sec
D0 1
===szsms CHANNEL £l ========
NUC1 1H
Pl 13.00 usec
FL1 -3.40 dB
SFO1 400.1824713 MHz

F2 - Processing parameters
sI 32768

SF 400.1800067 MHz
WDW

ssB [

LB 0.30 Hz
GB o

pCc 1.00

)

T T T T T T T T T T T T T T T T T T
95 90 85 80 75 7.0 65 6.0 55 50 45 4.0 35 3.0 25 20 15 1.0 PPM

g 8 g5 33 [=g3E

= = - | |=] || =S

213.44
165.92
146,94
122.67
77.98
60.41
46.46
39.83
30.13
26.87
25.89
25.56
25.00
16.94
.1e

Current Data Parameters
NAME Jan26-2011-hayashi

EXPNO 171
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110127
Time 2.45
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™ €5536
SOLVENT CDC13
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 228
bW 20.800 usec
DE 6.00 usec
TE 297.7 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999398 sec
DO 1
=s==ssz=s CHANNEL £l s==s====
NUC1 13c
Pl 7.10 usec
PL1 -3.50 dB
sFoL 100.6354036 MHz
=ssssss== CHANNEL £2 ssssss==
CPDPRG2 waltzlé
NuC2 1
PCPD2 80.00 usec
PL2 -1.50 dB
PL12 13.00 dB
. PL13 13.00
SFO2 400.1816007 MHz
F2 - Processing parameters
S8I 32768
SF 100.6253451 MHz
WD 7]
ssB 0
LB 1.00 Kz
— GB 0
T T T T T T T T T T PC 1.40

T
200 180 160 140 120 100 80 60 40 20 0 ppm
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A
w9 LAR—
T =497 {0E « ¥¥Ser Tue¥P 12-41-50ko j
;,olm in 30val. dat i
m_rvﬁms- WiSer var¥Entarpr iseVProjectsiDefaul tillethod¥10vs]. Inl. net
£ -
HEEH 11701728 12:43:21
BB 2011701/28 13:31:07
Tammie
L) H
1500 B - - : 1500
E B T . doee-diom 3
;
/ 1 /\\ L "
10 . " ” " " 15
i
10220 rm, 1 i@
z A -2503)
H 1382 0333036 @32 a

L |

BT

NN
e LH—
T84 - WeServer ¥Emterpr i se¥Pro o ji
cyclohexchchiral s 30vs]. dat
FIIF MG ¥Servar¥Entarpr inl. met
i;‘:?: %Tr/ulm 13:06:21
o 11701728 13:30:36
2011/01/78 13:30
1500 1500
3 Too g
500 50
0 t T -
0 n 7 13 " 15

130. 7 —
I\ e
/
y
% £ | ,\\/"\'\/ \\—\u
= 1 \ .
- 3
= | 5 [
& 3 6 | I
E E sl nz
s |
* S | 10
3 2
E 4
40. 00~ T - —— — -
4000 3000 2000 1000 400.0
Wavenumbers (car')
I74NE kojHexdl EoES EBor) BAEN
g4 R0 : 01 3455.81  103.066
NEBR © 2011403A318 168512433180 02 2031.27 73.6572
BESIRAE - 16 cn 03 2854.13 925419
AX Bl 16 04 1712.48  61.3382
MWESFCL 1 05 1680.77  97.7289
AR ] 06 1450.21 92 8646
07 1373.07  91. 2893
08 1303. 64 . 6037
09 1272.78 82 8561
10 1180. 22 9. 1643
1 1033. 66  87.9921
12 1002. 80 8. 2468

X COzEL

éﬁ

O Me
table 2-entry 14,15
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anaa omamo N S NOEMNAN S MNONON N DO O AN
AE@m TS R N R e e e e
meER mmE e R e e R R e A
wewe newme AN ANANAANANANANNAAAAANAGO0a

<
<

an
(<O

Current Data Parameters

NAME May09-2011-hayashi
EXPNO 140
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110509
Time 17.45
oH INSTRUM spect
PROBHD 5 mm PABBO BB-
CgHi13 m/\‘/\/cozEt FRRED. 28
™ 65536
SOLVENT cpc13
o Me NS 128
DS o
- 8223 685 Hz
table 2-entry 16,17 L 8223 685 x
AQ 3.5846387 sec
RG 322
DW 60.800 usec
DE 6.00 usec
TE 303.8
D1 2.00000000 sec
DO 1

( :

T T T T T T T T T T T T T T T T
95 90 85 80 75 7.0 65 6.0 55 50 45 4.0 3.5 3.0 25 20

T T
1.5 1.0

Pl 13.00 usec
PL1 -3.40 dB
SFO1 400.1824713 MHz
F2 - Processing parameters
ST 32768
SF 400.1800135 MHz
WOW EM
5SB o
LB 0.30 Hz
GB 0
1.00

ppm
£ £ 2 o| (v | (2] (o)
e b » I el e I B
=1 s o = |+ | |ei| e
-
: : : : - : pad b m
: < o - S SRERn
s @ I & R ? A TRaaR i}
8 8 E § g z e clmdag B L‘X_)R
Current Data Parameters
MAME May03-2011-hayashi
BXPNO 260
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110509
Time 23.14
ISTRUM
PROBHD 5 mm PABBO BB-
PULPROG zgpg3a
65516
SOLVENT coel3
NS 1024
DS a
SWH 24038461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 256
W 20,800 usec
DE 6.00 usec
TE 303.2 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
DO i
======== CHANNEL £1 S
NUC1
Pl 7.10 usec
PL1 -3.50 dB
SFO1 100.6354036 MHz
= CHANNEL f2 wswew==s
CPDPRGZ waltzl6
NuCz 1H
PCPD2 80.00 usec
PL2 -1.50 dB
PL12 13.00 dB
. PL13 13.00 dB
SFO2 400.1816007 MHz
F2 - Processing parameters
s1 32768
sg 100.6253498 MHz
WO M
ssB 0
LB 1.00 Hz
cB [
T T T T 0 T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Sl A
R LAH— W% LAH—F
Faarieg ; 4 Br i se¥Pr 1-04-07 20-20-03 kaji i -riE WSarvir¥Enterpr |seWProjects¥Defaul t¥DataVz011-04-07 21-38-09 koji
{ex-ﬁ{m 1C 30val_dat ] I‘-:{lmiml IC 30vsi. dat e " kel
P IMVET WSerw erpri Tml mot ot L vEF¥Entarpr Ji i, met
a4 -4 !.gn- 14— System
ﬁﬁaa' 2011/04/07 20:21:12 SREN 2011/08/07 21 .40.20
S 2011/06/25 18:49:28 EIBIE R 2011708725 185001

—T T o9 i
201 1/04/07 2020p) 201) 704707 23:3899
50 %0
2000

16 " 0 2 L k3 n 30 ® % "% 20 22 ) m m 0 £
> e
10225 m, 4 R 10205 om 4 bR
A" -15{u-}" 9% PNV b
2 .62 61455229 43363 8] 2 na 276238669 99,962 81
[ | T | R [ [ omiosss] 100000

100. 0
\
o o 1
£ ]
= |
i 2
80. . -
4000 3000 2000 1000 400.0
Wavenumbers (om*)
27408 KOJCGPI E-0S Ei(on) EA% N
51}-}» H 01 3448.10  85.4612
= =13 D 2011F06A1TE 16814504280 02 2931.27 88.7130
ESMRE 16 on 03 1712.48  82. 2081
A¥vEH - 16 04 650, 94,5194
E )L O | 05 1457.92  94.6733
EER S : 06 1373.07 93 1471
07 1272.79  92. 2762
08 1180.22 - 90. 9803
09 1033.66 92 6619
10 871.667  95.2403
n 25.104  95.7945
OH
CeH13 \I]/-\‘/\/COZEt
O Me

table 2-entry 16,17
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v oo e A - MONOMABNED M mIn®N DO odr o8 n
SEww = m MM MNORONeMmMACBUTm Wem~OwN
Soem Bm AHAA IO~ P e r NN AP r e MANEAADO
o6 0 e O B o i B K R

NAME Dec21-2010-hayashi
EXENO 30
PROCNO 1
F2 - Acquisition Parameters
CO2Et Date_ 20101221
\ Time 10.20
| INSTRUM spect
OH Me PROBHD 5 mm PABBO BB-
PULPROG zg30
Eq. 3 ™ 65536
SOLVENT cpcld
NS 16
DS 2
SWH B223.685 Ez
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 256
oW 60.800 usec
DE 6.00 usec
TE 297.5 €
D1 1.00000000 sec
TDO 1
= CHANNEL f1 ==
Nuc1 1H
P1 13.00 usec
PL1 -3.40 dB
SFOL 400.1824713 MHz
" F2 - Processing parameters
s1 32768
'] SF 400.1800206 MHz
WD EN
1 S5B ]
LB 0.30 Hz
GB 0
BC 1.00

J

T T T T T T T T T T T T T T T T T T T T
9.5 9.0 85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 1.5 1.0 ppm

A @ Ees

reduction
i n w
° “ “ TR88% & E asa
° o 4 000 hasmwe 4 o
R g SEfes g 5 s BC.>QR
Current Data Parameters
NAME Dec20-2010-hayashi
EXPNO 250
PROCNO 1
F2 - Acquisition Parameters
pate_ 20101221
Time 2.41
INSTRUM spect
PROBHD 5 mm PABBO EB-
PULPROG z9pg30
65536
SOLVENT cocl3
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Ha
AQ 1.3631968 sec
RG 161
DW 20.800 usec
DE 6.00 usec
TR 298.5 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89993958 sec
DO 1
= CHANNEL £l ==s=ms===
13¢
7.10 usec
-3.50 dB
100.6354036 MHz
sessssss CHANNEL £1 s=sssess
CPDPRG2 waltzl6
Nuc2 1H
PCPD2 80.00 usec
PL2 -1.50 dB
PL12 13.00 dB
- PL13 13.00 dB
SFO2 400.1816007 MHz
F2 - Processing parameters
ST 32768
A 100.6253441 MHz
WDW BM
s8B 0
LB 1.00 Hz
GB 0
I : T ) T BC 1.40
200 180 60 40 20 0 ppm

S39



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

%TRANSM | TTANCE
w
=)

E 3
70. 00— N i . —
4000 3000 2000 1000 400.0
Wavenumbers (cm)

Z74 0% PlantRed E-ES B (om) FAEN

4 kL i 01 3417.24  99.6763

RNEBH © 20114053068 0985043558 02 2969. 103. 219

MESRE_ - 16on? 03 1704.76 85 0386

AEy BN 16 04 1650.77  88.3438

MEFA> 05 1457. 101. 183

E P 3 06 1373.07  97.2511
07 1280. 50 3461
08 1187.94 92 1598
09 1041.37 93 6851
10 995.089  93. 3657
11 7. 381 . 0449

OH
~ CO2Et
OH Me - ——— ===
Eq. 3
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0., rWCOzEt
Me

——— 5.8T
=51

NV (h'4

2.542
2.524
2.507
2.488
2.470
2.452

sRGRER
(<O

Current Data Parameters
May08-2011-hayashi
250

EXFNO

PROCNO 1

F2 - Acquisition Parameters

Date_ 20110509

Time 23.22

INSTRUM spect

PROBHD 5 wm PABBO BB-

PULPROG 2330
65536

SOLVENT [~

NS 16

DS 2

SWH 8223.685 Hz

FIDRES 0.125483 Hz

A 3.9846387 sec

RG 256

oW 60.800 usec

DE 6.00 usec

TE 203.

D1 1.00000000 sec

™0 1

ssssssss CHANNEL f]l ssssss==
HUC1 1H

Pl 13.00 usec
FL1 -3.40 dB
SFO1 400.1824713 MMz
F2 - Processing parameters
81 32768
SF 400.1800130 Miz
WDW EM
85B o
LB 0.30 Hz
GB 0
RC 1.00
L DY
T T T T T T T T T T T T T T T T T T T T
95 90 85 80 7.5 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0  ppm

e

H

ELt

LI

il il 5 | @ i iﬁ )
n - i N 5 A & & ay 323
8 e SR I ELELL
/ g g 8 & ¢ @ £ 5u oses B R
’ t I (<O
.‘ ; |,
| | (Il
Current Data Parameters
N May05-2011-hayashi
EXPNO 25
PROCNO 1
F2 - mul'l(lm Paramaters
Date_ 20110510
Time 3.24
INSTRUM 8] {9
PROBHD § mm PABBO BB-
PULPROG zgpgi0
65536
SOLVENT €DC13
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 161
W 20.800 usec
DE 6.00 usec
TE 303.3 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
DO 1
mssnssss CHANNEL £l sessssss
NUC1 13¢
P 7.10 usec
PL1 =3.50
sFO1 100.6354036 MHz
EL £2 =m
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -1.50 4B
PL12 13.00 4B
PL13 13.00
SFO2 400.1816007 MHz
rn - Pl’x!ﬂﬁll\s parmtcrl
81 32768
SF 100.6253728 MHz
WDW EM
5B ]
1.00 Hz
GB ]
T T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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4000 3000 400.0
Wavenumbers (cm')
FrAE  KiPantwa [ LB { (Y] A E (%)
F4 kL : 01 985. 27 ?'4\‘ 2788
HEHN T 201E06A11E 16245238 02 1720.19  38. 7665
MESME 16 en 03 .77 711079
A¥yoEH 16 @ 04 1457.92  73.1004
MESL 05 1373.07 54,5004
=E - g H 06 1249.65 54.1458
07 1180.22  46.8072
08 1064.51 57, 3504
(] 987.375  68.2024
10 856. 239  64.5100
1 516,820 748386

- O,,'KWCOzEI
Me

e
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OTIPS
YY\,COzEt
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BMR
(<)

Current Data Parameters
NAME Jun10-2011-hayashi

EXPNO 20

PROCNO 1
F2 - Acquisition Parameters

Date_ 20110610

Time 13.41

INSTRUM spect

PROBHD 5 mm PABBO EB-

PULPROG 2930

65536

cncls

128

)

8223.685 Hz
0.125483 Hz
3.9846387 sec
203
60.800 usec
6.00 usec

294,
2.00000000 sec
1

=== CHANNEL fl ===ss=s=
1H

Nuc1
PL 13.00 usec
PL1 -3.40 dB
SFO1 400.1824713 Mz
F2 - Processing parameters
sI 32768
SF 400.1800108 MHz
WDW M
558 ]
LB 0.30 Hz
GB 0
J ]l BC 1.00
T T T T T T T 0} T T T T T T T T T T T
95 90 85 80 75 7.0 65 6.0 55 50 45 4.0 35 30 25 20 15 1.0 pPpm
g 2 3 E‘ 2 2=
- - o[- “ @
o
TIPS
@ - w v
: % A ¥ B B S S8R5AN
s “ @ = : s
g = 0§ q g g ¢ gssias B R
Current Data Parameters
NAME Jun11-2011-hayashi
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date 20110611
Time
INSTRUM spect:
PROBHD 5 mm PABHO BB-
PULPROG zgpg30
65536
SOLVENT CDC13
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 50.8
D 20.800 usec
DE 6.00 usec
TE 296.0 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
DO 1
7.10 usac
-3.50 dB
100.6354036 MHz
s=sms=s= CHANNEL £2 =s==s===
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 -1.50 dB
PL12 13.00 4B
PL13 13.00 dB
N sFO2 400.1816007 MHz
F2 - Processing parameters
ST 32768
SP 100.6253417 MHz
WDH
SSB 0
— s oy Sy LB 1.00 Hz
T T T T T T T T T T ;: 1 ‘:
200 180 160 140 120 100 80 60 40 20 ppm
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4 3
40.00 ' —— 7
4000 3000 2000 1000 400.0
Wavenumbers (cm')
;‘;1:{:% : KOJPITIP v m%: g%&)
MEEMH 20114065168 22081755668 02 286956 68, 4372
HESIME 16 o 03 172018 57 5587
si57on B % g am
M H . L
EEEAs 06 127278 77.1421
07 1180.22 75 4931
08 1110.80 74 3496
[ 108,37 80.6235
10 987.375  84.B726
1 870381 80 5913
BoORE um
QTIPS ' )
YWCOzEI
O Me
Eq. 4
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OTIPS

OH Me
Eq. 4

CO2Et

7.025

7.008
6.986
6.968

=
~

il

Current Data Parameters
NAME May09-2011-hayashi
130

EXPNO

FROCNO 1

F2 - Acquisition Parameters

Date_ 20110509

Time 17.26

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG 2g30

™ 65536

SOLVENT €Del13

NS 128

Ds L]
8223.685 Hz

FIDRES 0.125483 Hz

a0 3.9846387 sec

RG 406

oW 60.800 usec

DE 6.00 usec

TE 103.7

D1 2.00000000 sec

DO 1

==wmmamn CHANNEL £l wmmmmmme

NuC1

Pl 13.00 usec

-3,40 dB
400.1824713 MHz

sing parameters
32768

400.1800084 MHz
BY

0
L8 0.30 Hz
0

BC 1.00

N

T T T T T T T T T T T T T T T T T T
95 9.0 85 B0 75 7.0 65 60 55 50 45 40 35 3.0 25 2.0 15 1.0

T )|

ppm

3
- -
TIPS
w - o
o 2 o a 2 A sRAAR3
o - o it vl
g 8 g = g s gEasxn -CNR
Current Data Parameters
NAME May04-2011-hayashi
EXPNO 141
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110505
Time
TNSTRUM spect.
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
65536
SOLVENT coel3
NS 2048
DS 4
24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3611988 sec
RG 50.8
oW 20.800 usec
DE 6.00 usec
TE 297.1 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
1
== = CHANNEL f1
Nuc1 13c
Pl 7.10 usec
PL1 -3.50 dB
SFO1 100.6354036 MHz
HAMNEL £2 =
waltzl6
1H
80.00 usec
-1.50 dB
13.00 dB
13.00 dB
b 400.1816007 MHz
F2 - Processing parameters
s1 32768
SF 100.6253410 MHz
WDW EM
ssB 0
LB 1.00 Hz
T T T : T T T v T T T gg Ldg
200 180 160 140 120 100 80 60 20 0 ppm
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1 D ; :
4000 3000 2000 1000

Wavenumbers (cmr')

FrAILE - KojTIPOH E oSS EM(en)  EAE (%)
S{ ML : o1 3486.67  97.6610
= a8 © 201146058068 0984225198 02 2038.98  57.5221
SME - 16 03 2869.56  62.1408
A¥yEH 16 E 04 1720.19  58. 2041
MEFLY 05 1650.77  89.7827
E 2 06 1465.63  76.
07 1373.07  79. 6586
08 1265.07  71.304
09 1085. 3. 61.9716
10 1041.37 2.
11 879.381  76.1259
oTIPS 12 678.820  73.7313
\/'Y\,COzEt
OH Me
Eqg. 4
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an

Junl0-2011-hayashi

6.922
6.902
6.883
6.863
5.753
5.750
5.714
S TLY
4.149
4,144
4.137
4.131
4.126
4.113
4.108
4.090
3.056
3.050
2.691
2.687
2.645
2.640
2.537
2.512
1.627
1.613
1.232
1.215
1.197
1.072
1.051
1.034
1,025
1.013
1.002
0.995
0.984
0.974
0.876
0.859
0.852
0.839
0.835
0.822

290
PRDCNG 1
QTIPS F2 - Acquisition Parameters
g Date_ 20110611
CO,Et Time
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
OH O Me ™ 65536
SOLVENT cpe13
Eq.5 xs 128
SWH B223.68B5 Hz
I FIDRES 0.125483 Hz
AQ 3,9846387 sec
RG 228
| DW 60.800 usec
DE 6.00 usec
TE 294.9 K
D1 2.00000000 sec
™0 1

======== CHANNEL £l =s======
1H

Pl 13.00 usec

PL1 -3.40 dB

SPO1 400.1824713 MHz

F2 - Procesasing parameters

51 32768

sF 400.1800330 MHz
EM

0
LB 0.30 Hz
[}

pC 1.00

T T T T T T T T T T T T T T T
95 9.0 85 80 7.5 7.0 65 6.0 55 50 45 4.0 35 3.0 25 20 15 1.0 ppm

g 8 gNe GElg 3 [RER

CIRGIG] =1

- ) w @
s o o i 8838 2 AR & Sa3&A
w ™ ® o i Y oy
i E E g SEEEF g oS¢ o ssEsd B:Zﬁ:ﬂ
Current Data Parameters
NAME Jun10-2011-hayashi
EXPNO 291
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110611
Time 3.22
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 29pg30
be:) 65536
SOLVENT cpe13
NS 2048
Ds 4
SWH 24038.451 He
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 50.8
W 20.800 usec
DE 6.00 usec
B 296.1 K
DL 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999598 sec
DO 1
-3,50 dB
SFO1 100.6354036 MHz
==ss==== CHANNEL £2 ===ss===
CPDPRG2 waltzle
Nuc2 1H
PCPD2 80.00 usec
PL2 -1.50 dB
PL12 13.00 dB
PL13 13.00
& sFO2 400.1816007 MHz
F2 - Processing paramesters
ST 32768
SP 100.6253442 MHz
WD BN
888 0
L8 1.00 Hz
T T T T T T T T T T T 2 1 .‘.3
200 180 160 140 120 100 80 60 40 20 0 ppm
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Wavenumbers (cm)
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2 D 201E0BRIE  14MEI504 @ 3595 24 103221
] © 16 cart @ 204670 69,3217
2 18 04 7869 56 74, 1074
Y i 05 172018 62 0819
a 08 1650.77 6.
07 1465 63 B2 2741
% }gggg?.l %’zm
QTIPS 10 1180.22 73 6302
CO,Et 1 1110.80 763884
1§ om0
OH O Me 14 879,381 81 7640
15 817670 89,8310
Eq.5 18 678820 79 8187
. 17 S50 %
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TBS pure

HeMmumee Tanm e roHEea e MAENH® BnobNmGY ne
OXNRRAES IRAS 3823380%3a3% GRREEE @RRGRSST 83
bl ek Bt SnaneHdaiae wWewwil NAwaRane S
CUWBBEWE WNAEn TrsrrrsreTT NN Wy ovo an
Current Data Parameters
NAME May28-2011-hayashi
EXPNO 170
EROCNO 1
OTBS
F2 - Acquisition Parameters
COx&t Date_ 20110528
Time 21.10
INSTRUM spect
(o] PROBED 5 mm PABBO BB-
PULPROG 2930
) 65536
SOLVENT cocla
NS 128
ns o
SWH 8223.685 Hz
FIDRES 0.125483 Hz
g 3.9846387 sec
RG 181
W 60.800 usec
DE §.00 usec
TE 303.7
D1 2.00000000 sec
D0 1
=mmmm=== CHANNEL £l ==s=s====
NucL 1H
Fl 13.00 usec
FL1 -3.40 dB
SFO1 400.1824713 MHz
F2 - Processing parameters
s1 32768
SF 400.1800088 MHz
WDW EM
gsB a
23 0.30 Hz
a8 0
BC 1.00
A L LA
T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 ppm
Lol o N ™ e ©l o ©w
TBS pure
- & “ =
a o % 2 a N s T 8% a8
s w - - ! : % g 5
E g g 3 s g S T B(NR
Current Data Parameters
May26-2011-hayashi
EXPNO 171
PROCNO 1
F2 - Aecquisition Parameters
Date_ 20110528
Time 22.11
INSTRUM spect
BHD S mm PABBO BB-
PULFROG 2gpg30
65536
SOLVENT cocl3
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
1.3631988 sec
RG 50.8
W 20.800 usec
DE £.00 usec
TE 303.5 K
D1 2.00000000 sec
dii 0.03000000 sec
DELTA 1.89999998 sec
T™D0 1
==sscss== CHANNEL f1 =s=ss===
NUC1 130
P1 7.10 usec
PL1 -3.50 dB
SFO1 100.6354036 MHz
mmmmmss= CHANNEL £2 ==mss===
CPDPRG2 waltzl6
2 1H
PCPD2 80.00 usec
PL2 -1.50 dB
PL12 13.00 4B
PL13 13.00 dB
h SFO2 400.1816007 MHz
F2 - Processing parameters
s1 12768
SF 100.6253459 MHz
WDW M
ssB o
LB 1.00 Hz
T T T T T T T T T T e )
200 180 160 140 120 100 80 60 40 20 0 ppm
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120.0

%TRANSMI TTANCE
£

Wavenumbers (cm)

274IL& . KOPITBS U -h%S B (on') EAE (N
4 b : 01 2931.27  b0.1632
’EH* C2011R06A 118 16M3953308 02 2861.84  58.8036
MESWE - 16om 03 1720.19  28.8916
Z;V‘Jlﬁl : 16 04 1658.48  67.8010
mETAr 1 05 1465.63 68 637
EFIE 08 1357.64  59.7688
07 1257.36  45.120i
08 1164.79 49,
09 1103.08  46.
10 1041.37 59 5722
1 987.375 62
12 840.812  41.9622
13 779.101  54.2788
OTBS
CO2Et
O
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Current Data Parameters
NAME Junll-2011-hayashi
EXPNO 30
PROCNO 1

P2 - Acquisition Parameters

Date_ 20110611
Time 8.22
o INSTRUM spect

PROBHD 5 mm PABBO BB-
PROG

O,,' COsEt PUL 2930
™ 65536
SOLVENT coc13
NS 128
DS ]
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 90.5
oW §0.800 usec
DE 6.00 usec
B 294.8
D1 2.00000000 sec
D0 1
=sss=szs= CHANNBL £1 ==
NucL 1H
Fl1 13.00 usec
FL1 -3.40 dB
SFO1 400.1824713 MHz
F2 - Processing parameters
s8I 32768
SF 400.1800088 MHz
WOH EM
s88 0
LB 0.30 Hz
GB 0
H | PC 1.00
I | Vi

T T T T T T T T T T T T T T T T T T TR
9.5 90 85 8.0 75 70 65 6.0 55 50 45 40 35 3.0 25 2.0 15 1.0 ppm

T B Ry B RESE

o 3 - <
B ® = ] s - ® oam nm

: . - N B AR N
w - o = ! Y % oA
@ ] s o w a - rE mw
B | a ERS 2 moAan A

Fisde

Current Data Parameters
NAME Jun11-2011-hayashi
31

-

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110611
Time
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
™ 65536
SOLVENT cpel3
NS 1024
Ds 4
SWH 24038461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 50.8
oW 20.800 usec
DE §.00 usec
TE 296.3 K
D 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
00 1
==ssws=s CHANNEL fl sesssssms
NUC1 13C
F1 7.10 usec
PL1 -3.50 dB
SFO1 100.6354036 MHz
£2 ==
waltzl
1H
80.00 usec
-1.50
13.00 dB
. PL13 13.00 dB
SFO2 400.1816007 MHz
F2 - Processing parameters
s1 32768
SP 100.6253479 MHz
WOW EM
- | " SSB o
LB 1.00 Hz
GB
T T T T T T T T == lr.g

T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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2
70. 00— — T - — T T
4000 3000 2000 1000
Wavenumbers (cm')
274 NE - KOJZkan S M (om’) EAE (%)
24 kL : 01 2085.27 88,2323
HEEH C 20114E06A 1R  16M4757458 02 1720.19 789932
MESME - 16 v’ 03 1658.48 92 7987
A¥roEN 16 B 04 1450.21 9537123
mMEF1> 05 1373.07 88,9004
EE N E 06 1265.07  B86.3415
07 1218.79  B85. 8368
08 1180.22 85 3017
09 100537 85 5300
10 1041.37  89.5373
1 987.375 92 6941
12 856.23% 95 1081
671.106 966706
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W“%WW

Current Data Parameters
NAME

EXPNO
PROCNO

Junl2-2011-hayashi
50

1

F2 - Acquisition Parameters

Date

Lo

TD
O’l
g OBz b

u | gh_li_
T T T T T T T T T T T T T T T T T T
95 9.0 85 80 7.5 7.0 6.5 6.0 55 50 45 40 35 3.0 25 20 1.5 1.0

& &8 g8 g 5 AR

ppm

= CHANNEL f1 ==
1

20110612
20.11
spect

8223.685 Hz
0.125483 Hz
3.9846387 sec
20

3
§0.800
6.00

usec
usec

294.6
2.00000000
1

usec
dB

400.1824713 MHz

Processing parameters
32768

400.1800102 MHz
EM
0

0.30 Hz
0

1.00

- weem -
- s - - H AR A
- nomm - ? =, J
E 2388 3 g g AEE & Bgaﬁzn
Cun'em: Data Paramete:
Jun12-2011- h-yasm
E'RUCNU 1
F2 - Acquisition Parameters
Date_ 20110612
Time A1
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
™ 65536
SOLVENT cpell
NS 2048
DS 4
SWH 24038461 Hz
FIDRES 0.366798 Hz
AQ 3 35319ua sec
RG 50
DW 20. ana usec
DE 6.00 usec
TE 296.1 K
D1 2.00000000 sec
dii 0.03000000 sec
DELTA 1.899939938 sec
™0 1
NUCL 13c
P1 7.10 usec
PL1 .50 dB
SFO1 100. 635!035 MHz
==sessss CHANNEL £2 ss==s===
CPDPRG2 waltzl6
NuC2 1H
PCPD2 80.00 usec
PL2 -1.50 dB
PL12 13.00 4B
PL13 13.00 dB
Y SFO2 400.1816007 MHz
F2 - Processing parameters
SI 3
sP 100.6253410 MHz
WOW EM
858 o
LB 1.00 Hz
GB 0
T T T T T T T T T T T PO 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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110.0

WTRANSM | TTANGE

B 3
5. 181 e m s TTEE TR T = —
4000 3000 2000 1000 400.0
Wavenumbers (cm')
ZrALE U-%S E(om) EAE (V)

9;&-» : ] 2985.27  44.8838
: =3 © 20114F06 A 168 22891043258 02 2931.27 630303
ESME  C 16cmt 03 1720.19 12 2167
x;«-yn : 16 04 1604, 83. 6925
MEFCL c | 05 1450.21  60. 1925
EF 08 1373.07  46.3926
07 1272279 103404
08 1172.51  47.5186
09 1085.37  19.7162
10 1025.94  63.0785
1 1002.80  61.0461
12 856.239 668169
o 13 709.676 36 2383
it 516.820 B81.7170
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