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General Remarks
All reactions were carried out under argon atmosphere and monitored by thin-layer chromatography

using Merck 60 F254 precoated silica gel plates (0.25 mm thickness). FT-IR spectra were recorded on a
JASCO FT/IR-410 spectrometer. 'H and *C NMR spectra were recorded on a Brucker AM400 (400
MHz for "H NMR, 100 MHz for *C NMR) instrument. Data for '"H NMR are reported as chemical shift
(8 ppm), coupling constant (Hz), integration, and assignment. Data for *C NMR are reported as chemical
shift. High-resolution mass spectral analyses (HRMS) were carried out using Bruker ESI-TOF MS.
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. GC-MS was performed on Shimazu GC-MS QP2010, equipped with a
split-mode capillary injecton system and electron ionization detectors using Bodman Chiraldex I'-TA (30
m X 0.25 mm). HPLC analysis was performed on a HITACHI Elite LaChrom Series HPLC, UV detection
monitered at appropriate wavelength respectively, using Chiralcel OJ-H (0.46 cm X 25 cm).

(2S,4R)-1-Ethyl 2-methyl 4-hydroxypyrrolidine-1,2-dicarboxylate

HQ, HQ,
f K2COs3(1.3eq.) f
O\(o CICOE 2.2 eq.) O\(o
N by MeOH (5M) ’I\‘ OMe
COEt

To a solution of (2S,4R)-4-hydroxypyrrolidine-2-carboxylic acid (15.1 g, 115.7 mmol) and potassium
carbonate (20.7 g, 150.4 mmol) in MeOH (230 mL) was added ethyl chloroformate (24.4 mL, 254.5
mmol) at 0 °C. The reaction mixture was stirred for 12 h at room temperature. The resulting mixture was
quenched with H,O (115 mL) and organic materials were extracted with ethyl acetate three times, and
then combined organic extracts were dried over anhydrous Na,SO,, and concentrated in vacuo after
filtration. Purification by column chromatography (ethyl acetate : hexane = 1 : 1) gave (2S,4R)-1-Ethyl
2-methyl 4-hydroxypyrrolidine-1,2-dicarboxylate (17.5 g, 80.7 mmol) in 70% yield.

NMR spectra data was observed as a mixture of rotamer.

'H NMR (CDCls, 400 MHz): & 1.15 (1.5H, t, J = 7.2 Hz), 1.21 (1.5H, t, J = 7.2 Hz), 1.96-2.06 (1H, m),
2.17-2.31 (1H, m), 2.69 (1H, br-s), 3.41-3.62 (2H, m), 3.68 (1.5H, m), 3.70 (1.5H, m), 3.95-4.15 (2H, m),
4.33-4.45 (2H, m);

C NMR (CDCl;, 100 MHz): § 14.5, 14.6, 38.5, 39.2, 52.2, 52.3, 54.6, 55.1, 57.7, 57.8, 61.5, 61.6, 69.4,
70.1, 154.9, 155.3, 173.2, 173.3;

IR (KBr): v 3439, 2984, 2954, 1749, 1682, 1434, 1383, 1350, 1205, 1174 cm™;
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HRMS (ESI): [M+Na]" calculated for [CoH;sNOsNa]: 240.0842, found: 240.0849;
[a]p™=—75.5 (¢ 1.36, MeOH).

(2S,4R)-1-Ethyl 2-methyl 4-(tetrahydro-2H-pyran-2-yloxy)pyrrolidine-1,2-dicarboxylate

HQ, THPQ,

I 3,4dihydro-2H-pyran (1.8 eq.) ¥,
O\(J PPTS (20 mol%) w
“II CH,Cl2 (0.5 M) N

OMe | ome
CO2Et CO2Et

To a solution of (2S5,4R)-1-Ethyl 2-methyl 4-hydroxypyrrolidine-1,2-dicarboxylate (17.5 g, 80.7 mmol)
and pyridinium p-toluenesulfonate (4.0 g, 15.9 mmol) in methylene chloride (167 mL) was added
3,4-dihydro-2H-pyran (11.2 mL, 142.6 mmol) at 0 °C. The reaction mixture was stirred for 3 h at room
temperature. The resulting mixture was quenched with pH 7.0 phosphate buffer solution and organic
materials were extracted with ethyl acetate three times, and then combined organic extracts were dried
over anhydrous Na,SO,, and concentrated in vacuo after filtration. Purification by column
chromatography (ethyl acetate : hexane = 1 : 2) gave (25,4R)-1-ethyl 2-methyl 4-(tetrahydro-2H-pyran-
2-yloxy)-pyrrolidine-1,2-dicarboxylate (20.2 g, 67.0 mmol) in 83% yield.

NMR spectra data was observed as a mixture of diastereomer and rotamer.

'H NMR (CDCl;, 400 MHz): & 1.06 (1.5H, t, J=7.2 Hz), 1.13 (1.5 H, t, J = 7.2 Hz), 1.32-1.50 (4H, m),
1.52-1.76 (2H, m), 1.88-2.07 (1H, m), 2.11-2.38 (1H, m), 3.33-3.64 (6H, m), 3.66-3.76 (1H, m),
3.86-4.09 (2H, m), 4.20-4.39 (2H, m), 4.48—4.58 (1H, m);

C NMR (CDCls;, 100 MHz): & 14.2, 14.3, 18.9, 19.28, 19.34, 25.0, 25.1, 30.33, 30.37, 30.44, 35.1, 35.9,
36.5, 37.4, 38.1, 38.9, 51.2, 51.5, 51.76, 51.82, 51.9, 52.4, 52.7, 54.2, 54.6, 57.3, 57.4, 57.5, 57.6, 57.8,
60.99, 61.06, 61.14, 62.1, 62.2, 62.4, 62.5, 62.6, 68.7, 69.4, 73.1, 74.0, 74.1,94.2, 97.2, 97.55, 97.63, 97.7,
154.2, 154.4, 154.89, 154.93, 172.8, 172.9, 173.0, 176.2;

IR (KBr): v 3461, 2952, 2870, 1756, 1681, 1469, 1442, 1270, 1203, 1122, 1022 cm’';

HRMS (ESI): [M+Na]" calculated for [C;4H,;NOgNa]: 324.1418, found: 324.1418;

[a]p”=-60.2 (c 1.13, MeOH).

(2S,4R)-Ethyl 2-(bis(3,5-bis(trifluoromethyl)phenyl) (hydroxy)methyl)-
4-(tetrahydro-2H-pyran-2-yloxy)pyrrolidine-1-carboxylate

F,C. CF;
THPQ, O 3.4eq.)
Dy -
_—
N THF (0.18 M
OMe ©.18M)

' OH
CO2Et CO2Et CF3

To a solution of (2S,4R)-1-ethyl 2-methyl 4-(tetrahydro-2H-pyran-2-yloxy)-pyrrolidine-1,2-
dicarboxylate (7.6 g, 25.2 mmol) in tetrahydrofuran (30 mL) was added (3,5-bis(trifluoromethyl)phenyl)
magnesium bromide tetrahydrofuran solution (0.75 M solution, 114 mL) at 0 °C. The reaction mixture
was stirred for 4 h at room temperature. The resulting mixture was quenched with aqueous NH4Cl
solution and organic materials were extracted with ethyl acetate three times, and then combined organic
extracts were dried over anhydrous Na,SO,, and concentrated in vacuo after filtration. Purification by
column chromatography (ethyl acetate : hexane = 1 : 2) gave (2S,4R)-ethyl 2-(bis(3,5-bis(trifluoromethyl)
phenyl)(hydroxy)methyl)-4-(tetrahydro-2H-pyran-2-yloxy)pyrrolidine- 1 -carboxylate (16.2 g, 23.0 mmol)
in 92% yield.
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NMR spectra data was observed as a mixture of diastereomer and rotamer.

'H NMR (CDCl;, 400 MHz): & 1.10-1.38 (3H, m), 1.14—1.58 (3H, m), 1.60—1.80 (4H, m), 1.84—1.95 (1H,
m), 1.96-2.20 (1H, m), 3.36-3.46 (1H, m), 3.68-3.97 (3H, m), 3.98-4.17 (2H, m), 4.42-4.51 (1H, m),
4.92-5.06 (1H, m), 7.81-7.85 (3H, m), 7.87-7.93 (3H, m);

IR (KBr): v 2954, 2875, 1735, 1513, 1451, 1247, 1144, 1109, 1005, 736 cm™;

HRMS (ESI): [M+Na]" calculated for [C,0H,;NOsF;Na]: 720.1590, found: 720.1566;

[a]p®=+48.3 (¢ 1.72, MeOH).

(2S,4R)-Ethyl 2-(bis(3,5-bis(trifluoromethyl)phenyl)(hydroxy)methyl)-
4-hydroxypyrrolidine-1-carboxylate

F3C.

F3  AcOH (0.13 M)

H20 (0.5 M)
—_——

THF (0.25 M)
CO2Et CF3 CO2Et CF3

To a solution of (2S,4R)-ethyl 2-(bis(3,5-bis(trifluoromethyl)phenyl)(hydroxy)methyl)-4-(tetrahydro-2H-
pyran-2-yloxy)pyrrolidine-1-carboxylate (17.7 g, 25.2 mmol) in tetrahydrofuran (95 mL) and H,O (47

mL) was added acetic acid (188 mL, 197.4 mmol) at room temperature. The reaction mixture was stirred
for 3 h at 60 °C. The resulting mixture was quenched with pH 7.0 phosphate buffer solution and organic
materials were extracted with ethyl acetate three times, and then combined organic extracts were dried
over anhydrous Na,SO,, and concentrated in vacuo after filtration. Purification by column
chromatography (ethyl acetate : hexane =1 : 1) gave (25,4R)-ethyl 2-(bis(3,5-bis(trifluoromethyl)phenyl)
(hydroxy)methyl)-4-hydroxylpyrrolidine-1-carboxylate (14.5 g, 23.4 mmol) in 93% yield.

'H NMR (CDCls, 400 MHz): & 1.13 (3H, t, J = 6.8 Hz), 1.77-1.88 (1H, m), 1.90-1.99 (2H, m), 3.04 (1H,
dd, J=4.0, 12.8 Hz), 3.70-3.77 (1H, m), 3.91—4.14 (3H, m), 4.15-4.20 (1H, m), 5.04 (1H, t, J = 8.4 Hz),
7.81-7.87 (3H, m), 7.88-7.94 (3H, m);

3C NMR (CDCls, 100 MHz): & 14.6, 39.6, 56.7, 62.8, 67.4, 69.0, 80.3, 107.9 (4C), 121.7 (4C), 131.4
(4C), 144.9 (2C), 146.5 (2C), 158.4;

IR (KBr): v 3393, 2987, 1675, 1429, 1372, 1348, 1279, 1173, 1134, 682 cm’;

HRMS (ESI): [M+Na]" calculated for [Co4H;oNO4F|,Na]: 636.1015, found: 636.1020;

[a]p*=+54.5 (c 1.49, MeOH).

(3R,55)-5-(Bis(3,5-bis(trifluoromethyl)phenyl)(hydroxy)methypyrrolidin-3-ol (6)

F3C
HQ,

KOH (30 eq.
MeOH (0.3 M)

OH
COzEt CR CF3

To a solution of (2S,4R)-ethyl 2-(bis(3,5-bis(trifluoromethyl)phenyl)(hydroxy)methyl)-4-hydroxyl
pyrrolidine-1-carboxylate (10.7 g, 17.3 mmol) in MeOH (57 mL) was added potassium hydroxide (29.0 g,
519 mmol) at room temperature. The reaction mixture was stirred for 3 h at 90 °C. The resulting mixture
was quenched with pH 7.0 phosphate buffer solution and organic materials were extracted with ethyl
acetate three times, and then combined organic extracts were dried over anhydrous Na,SO,, and
concentrated in vacuo after filtration. Purification by column chromatography (ethyl acetate : hexane =1 :
1) gave (3R,5S)-5-(bis(3,5-bis(trifluoromethyl)phenyl)(hydroxy)methyl)pyrrolidin-3-ol (7.1 g, 13.1
mmol) in 88% yield.
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'H NMR (CDCls, 400 MHz): & 1.42—1.51 (1H, m), 1.68—1.78 (1H, m), 3.08 (1H, dd, J = 1.6, 10.0 Hz),
3.17 (1H, dd, J = 4.0, 12.0 Hz), 4.41-4.46 (1H, m), 4.72 (1H, dd, J = 6.0, 10.0 Hz), 7.77 (2H, d, J = 10.8
Hz), 7.94 (2H, s), 8.11 (2H, s);

3C NMR (CD;0D, 100 MHz): & 37.1, 56.3, 64.6, 73.0, 78.7, 122.2, 123.4, 126.1, 127.5 (2C), 128.2 (2C),
128.9, 132.8 (2C, d, J = 4.0 Hz), 133.1 (2C, d, J = 4.0 Hz), 149.3 (2C), 150.2 (2C);

IR (KBr): v 3365, 1372, 1278, 1174, 1131, 902, 844, 711, 682 cm’';

HRMS (ESI): [M+H]" calculated for [C,;HsNO,F1,]: 542.0984, found: 542.0984;

[a]p™=+27.7 (c 1.64, MeOH).

1-Benzylindoline-2,3-dione (7a)
NaH (1.05 eq.)
BnBr (l 16 eq.)
N DMF (0 54 M)
N

A solution of isatin (5.0 g, 34 mmol) in DMF (62 mL) was cooled to 0 °C (ice bath). NaH (60%
dispersion in mineral oil, 1.4 g, 36 mmol) was added portionwise to the orange solution. The color of

solution changed to deep purple. When the gas evolution stopped, benzyl bromide (6.7 g, 39 mmol) was
added slowly, whereupon the mixture turned red-brown. After the reaction mixture was stirred for 15 min
at room temperature, H,O (300 mL) was introduced to precipitate the product. After filtration, the product
was washed with hexane to afford1-benzylindoline-2,3-dione (7.6 g, 95%) after drying.

'H NMR (CDCls, 400 MHz): & 4.85 (2H, s), 6.70 (1H, d, J = 8.0 Hz), 7.01 (1H, dt, J = 0.4, 7.2 Hz),
7.19-7.31 (5H, m), 7.40 (1H, dt, J=1.2, 8.0 Hz), 7.53 (1H, dd, J= 0.4, 7.2 Hz),

BC NMR (CDCls, 100 MHz): & 44.1, 111.0, 117.7, 123.9, 125.4, 127.4 (2C), 128.2, 129.1 (2C), 134.5,
138.3, 150.8, 158.3, 183.2;

IR (KBr): v 1731, 1613, 1471, 1349, 1177, 1078, 1004, 766, 754, 694 cm™";

HRMS (ESI): [M+Na]" calculated for [C;sH;;NO,Na]: 260.0682, found: 260.0681;

(R)-1-Benzyl-3-hydroxy-3-(2-hydroxyethyl)indolin-2-one (8a) (Table 1, entry 13)

30 mol%

F,C. CF;
HQ $ CF,
CF, H OH
Q:&O /ﬁ\ CICH2COzH (60 mobk)  NaBHa (5 eq.) ©\BQ/
o
DMF (1 M) MeOH (1 M) N

Bn

To a solution of (2S,4R)-4-hydroxy-2-(bis-[3,5-bis(trifluoromethyl)phenyl]hydroxymethyl)pyrrolidine
(48 mg, 0.090 mmol), chloroacetic acid (17 mg) and 1-benzylindoline-2,3-dione (71 mg, 0.30 mmol) in
DMF (0.30 mL) was added acetaldehyde (84 uL, 1.50 mmol) in the sealed tube (ACE GLASS, product
number 5027-05) at 4 °C. After the reaction mixture was stirred for 48 h at 4 °C, MeOH (0.5 mL) and
NaBH, (56 mg, 1.5 mmol) were added, and the mixture was stirred for 1 h at —20 °C. The resulting
mixture was quenched with pH 7.0 phosphate buffer solution and the organic materials were extracted
with ethyl acetate three times, and then combined organic extracts were dried over anhydrous Na,SQO,,
and concentrated in vacuo after filtration. Purification by preparative thin layer chromatography (ethyl
acetate : hexane = 1:1) gave (R)-1-benzyl-3-hydroxy-3-(2-hydroxyethyl)indolin-2-one (47 mg, 0.17
mmol) in 55% yield with 86% ee.

S4



'H NMR (CDCl;, 400 MHz): & 2.01-2.10 (1H, m), 2.23-2.32 (1H, m), 3.90-4.01 (2H, m), 4.75 (1H, d, J
=15.6 Hz), 4.94 (1H, d, J = 15.6 Hz), 6.68 (1H, d, J = 8.0 Hz), 7.04 (1H, t,J= 7.6 Hz), 7.17 (1H, dt, J =
1.2,7.6 Hz), 7.20-7.31 (5H, m), 7.38 (1H, dd, J = 0.8, 8.0 Hz);

C NMR (CDCls, 100 MHz): & 39.4, 43.9, 58.6, 76.1, 109.6, 123.3, 123.9, 127.2 (2C), 127.8, 128.9 (2C),
129.7, 130.7, 135.4, 142.0, 178.5;

IR (KBr): v 3393, 2946, 1705, 1614, 1489, 1468, 1368, 1174, 1080, 753 cm™';

HRMS (ESI): [M+Na]" calculated for [C;7H;7NO;Na]: 306.1101, found: 306.1106;

[a]p™=+23.4 (¢ 0.95, MeOH).

Enantiometric excess was determined by HPLC with a Chiralcel OJ-H column (hexane : 2-propanol =
10 : 1, A =254 nm), 1.0 mL / min; major enantiomer tg = 24.3 min, minor enantiomer tx = 19.3 min.

1-(4-Methoxybenzyl)indoline-2,3-dione (7¢)

K2CO3 (1.2 eq.)

PMBCI (1.1 eq.)
o Kl (0.2 eqg.) o
H DMF (0.1 M) N

)
PMB

A solution of isatin (10.2 g, 69 mmol) in DMF (690 mL) was cooled to 0 °C (ice bath). Potassium
carbonate (11.5 g, 83 mmol) and potassium iodide (2.3 g, 13.9 mmol) were added to the orange solution.
The color of solution changed to deep purple. When the gas evolution stopped, p-methoxybenzyl chloride
(11.2 mL, 76 mmol) was added slowly. The reaction mixture was stirred for 3 h at 110 °C. The reaction
was quenched with aqueous 1N-HCI and organic materials were extracted with ethyl acetate three times,
and then combined organic extracts were dried over anhydrous Na,SO,, and concentrated in vacuo after
filtration. The product was washed with hexane to afford 1-(4-methoxybenzyl)indoline-2,3-dione (17.5 g,
96%) after drying.

'H NMR (CDCls, 400 MHz): 8 3.77 (3H, s), 4.85 (2H, s), 6.79 (1H, d, J = 8.0 Hz), 6.82-6.88 (2H, m),
7.06 (1H, dt, J = 0.4, 7.6 Hz), 7.22-7.29 (2H, m), 7.47 (1H, dt, J=1.2, 7.6 Hz), 7.57 (1H, dd, J = 0.8, 6.8
Hz);

C NMR (CDCls;, 100 MHz): & 43.6, 55.3, 111.0, 114.4 (2C), 117.7, 123.8, 125.4, 126.5, 128.9 (2C),
138.3, 150.8, 158.3, 159.5, 183.4;

IR (KBr): v 1735, 1610, 1513, 1467, 1353, 1248, 1182, 1021, 856, 762 cm™;

HRMS (ESI): [M+Na]" calculated for [C;cH;3NO;Na]: 290.0788, found: 290.0782;

(R)-3-Hydroxy-3-(2-hydroxyethyl)-1-(4-methoxybenzyl)indolin-2-one (8c)

30 molb

[ CF3

HO, CF,
N

i

CFs H H
/ﬁ\ CICH2CO;H (60 mols)  NaBH4 (5 eq.)
0 + 0
N H DMF (0.5 M) MeOH (1 M) N

I
PMB PMB

To a solution of (2S,4R)-4-hydroxy-2-(bis-[3,5-bis(trifluoromethyl)phenyl]hydroxymethyl)pyrrolidine
(48 mg, 0.090 mmol), chloroacetic acid (17 mg) and 1-(4-methoxybenzyl)indoline-2,3-dione (80 mg, 0.30
mmol) in DMF (0.60 mL) was added acetaldehyde (84 pL, 1.50 mmol) in the sealed tube (ACE GLASS,
product number 5027-05) at 4 °C. After the reaction mixture was stirred for 48 h at 4 °C, MeOH (0.5 mL)
and NaBH, (56 mg, 1.5 mmol) were added, and the reaction mixture was stirred for 1 h at =20 °C. The
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resulting mixture was quenched with pH 7.0 phosphate buffer solution and organic materials were
extracted with ethyl acetate three times, and then combined organic extracts were dried over anhydrous
Na,SO,, and concentrated in vacuo after filtration. Purification by preparative thin layer chromatography
(ethyl acetate : hexane = 1:1) gave (R)-3-hydroxy-3-(2-hydroxyethyl)-1-(4-methoxybenzyl)indolin-2-one
(68 mg, 0.22 mmol) in 73% yield with 86% ee.

'H NMR (CDCls, 400 MHz):  2.03-2.12 (1H, m), 2.23-2.32 (1H, m), 3.75 (3H, s), 3.92-3.99 (2H, m),
4.71 (1H, d, J = 15.2 Hz), 4.88 (1H, d, J = 15.2 Hz), 6.73 (1H, d, J = 4.8 Hz), 6.79-6.86 (2H, m), 7.05
(1H, dt, J=0.8, 7.6 Hz), 7.20 (3H, dt, J = 0.6, 7.6 Hz), 7.39 (1H, dd, J = 0.8, 7.2 Hz);

BC NMR (CDCls, 100 MHz): 8 39.5, 43.3, 55.3, 58.6, 76.1, 109.7, 114.2 (2C), 123.7, 123.9, 127.5, 128.6
(20), 129.6, 130.7, 142.0, 159.2, 178.5;

IR (KBr): v 3395, 1704, 1614, 1513, 1468, 1367, 1249, 1176, 1033, 751 cm™';

HRMS (ESI): [M+Na]" calculated for [C;sH;sNO4Na]: 336.1206, found: 336.1206;

[a]p™=+21.5 (c 1.53, MeOH).

Enantiometric excess was determined by HPLC with a Chiralcel OJ-H column (hexane : 2-propanol =

10 : 1, A =254 nm), 1.0 mL / min; major enantiomer tg = 29.7 min, minor enantiomer tx =27.9 min.

1-(Methoxymethyl)indoline-2,3-dione (7d)

EtN (5 eq.)
TMSCI (5eq.)
o MOMCI (5 eq.) o
N THF (0.25 M) N
H

MOM

A solution of isatin (1.0 g, 6.8 mmol) in THF (27 mL) was cooled to 0 °C (ice bath). Triethylamine (4.7
mL, 34 mmol) and trimethylsilyl chloride (4.3 mL, 34 mmol) were added to the orange solution. The
reaction mixture was stirred for 2 h at 80 °C. After cooled the reaction mixture to 0 °C,
chloro(methoxy)methane (3.0 mL, 34 mmol) was added slowly. The reaction mixture was stirred for 6 h
at 80 °C, then the resulting mixture was quenched with pH 7.0 phosphate buffer solution. Organic
materials were extracted with ethyl acetate three times, and then combined organic extracts were dried
over anhydrous Na,SO,, and concentrated in vacuo after filtration. Purification by column
chromatography (ethyl acetate : hexane = 1 : 9) gave 1-(methoxymethyl)indoline-2,3-dione (694 mg, 3.6
mmol) in 53% yield.

'H NMR (CDCl;, 400 MHz): & 3.37 (3H, s), 5.15 (2H, s), 7.11 (1H, d, J = 8.0 Hz), 7.18 (1H, dt, J = 0.8,
8.0 Hz), 7.58-7.67 (2H, m);

3C NMR (CDCl;, 100 MHz):  56.6, 71.7, 111.6, 117.5, 124.3, 125.4, 138.6, 150.1, 158.4, 182.8;

IR (KBr): v 2944, 1726, 1605, 1467, 1346, 1287, 1183, 1076, 910, 755 cm™;

HRMS (ESI): [M+Na]" calculated for [C;;HsNO;Na]: 214.0475, found: 214.0480;
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(R)-3-Hydroxy-3-(2-hydroxyethyl)-1-(methoxymethyl)indolin-2-one (8d)

30 mol%

F;C CF;
HQ, $ CF,
H OH
/ﬁ\ CICH2COH (60 mol%) NaBH4 (5 eq.)
o + o
DMF (1 M) MeOH (1 M) N
MOM

U
MOM

To a solution of (2S,4R)-4-hydroxy-2-(bis-[3,5-bis(trifluoromethyl)phenyl]hydroxymethyl)pyrrolidine
(48 mg, 0.090 mmol), chloroacetic acid (17 mg) and 1-(methoxymethyl)indoline-2,3-dione (58 mg, 0.30
mmol) in DMF (60 mL) was added acetaldehyde (84 pL, 1.50 mmol) in the sealed tube (ACE GLASS,
product number 5027-05) at 4 °C. After the reaction mixture was stirred for 48 h at 4 °C, MeOH (0.5 mL)
and NaBH, (56 mg, 1.5 mmol) were added, and the reaction mixture was stirred for 1 h at =20 °C. The
resulting mixture was quenched with pH 7.0 phosphate buffer solution and organic materials were
extracted with ethyl acetate three times, and then combined organic extracts were dried over anhydrous
Na,SO,, and concentrated in vacuo after filtration. Purification by preparative thin layer chromatography
(ethyl acetate : hexane = 1:1) gave (R)-3-Hydroxy-3-(2-hydroxyethyl)-1-(methoxymethyl)indolin-2-one
(52 mg, 0.22 mmol) in 72% yield with 86% ee.

'H NMR (CDCls, 400 MHz): § 2.01-2.09 (1H, m), 2.25-2.35 (1H, m), 3.34 (3H, s), 3.90-4.03 (2H, m),
5.05 (1H, d, J=14.0 Hz), 5.13 (1H, d, J = 14.0 Hz), 7.03 (1H, d, J = 6.8 Hz), 7.14 (1H, dt, J = 0.8, 8.4
Hz), 7.32 (1H, dt, J=0.8, 8.4 Hz), 7.41 (1H, dd, J = 0.8, 6.8 Hz);

5C NMR (CDCls, 100 MHz): & 39.4, 56.4, 58.6, 71.6, 76.3, 110.0, 123.8, 124.0, 129.9, 130.0, 141.2,
178.8;

IR (KBr): v 3399, 1718, 1614, 1487, 1468, 1350, 1182, 1094, 913, 755 cm™;

HRMS (ESI): [M+Na]" calculated for [C;,H;sNO4Na]: 260.0893, found: 260.0891;

[a]p™=+12.5 (c 0.44, MeOH).

Enantiometric excess was determined by HPLC with a Chiralcel OJ-H column (hexane : 2-propanol =
30: 1, A=215nm), 1.0 mL / min; major enantiomer tg = 49.1 min, minor enantiomer tx = 53.2 min.

1-[(Triisopropylsilyloxy)methyllindoline-2,3-dione (7€)

EtsN (1.5eq)
TIPSO CH,CI (05 eq.)
o) (o]
N DMF (0.5 M)
H "L

OTIPS

A solution of isatin (7.3 g, 49.8 mmol) in DMF (100 mL) was cooled to 0 °C (ice bath). Triethylamine
(10.4 mL, 75 mmol) and (chloromethoxy)triisopropylsilane (5.6 g, 24.9 mmol) was added to the orange
solution. The reaction mixture was stirred for 24 h at room temperature, then the resulting mixture was
quenched with pH 7.0 phosphate buffer solution. Organic materials were extracted with ethyl acetate
three times, and then combined organic extracts were dried over anhydrous Na,SO,, and concentrated in
vacuo after filtration. Purification by column chromatography (ethyl acetate : hexane = 1 : 10) gave
1-[(triisopropylsilyloxy)methyl]indoline-2,3-dione (2.1 g, 6.3 mmol) in 25% yield.

'"H NMR (CDCls, 400 MHz): 5 1.06 (18H, d, J = 6.8 Hz), 1.12-1.22 (3H, m), 5.41 (2H, s), 7.12-7.19 (2H,

m), 7.62 (2H, dt, J = 1.6, 7.6 Hz);
13C NMR (CDCls, 100 MHz): & 11.9 (3C), 17.7 (6C), 64.8, 111.8, 117.5, 124.0, 125.3, 138.4, 150.5,
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157.2,183.3;
IR (KBr): v 2941, 2865, 1746, 1600, 1452, 1311, 1274, 1226, 1159, 1092, cm’™;
HRMS (ESI): [M+Na]" calculated for [C;sH,;NO;SiNa]: 356.1652, found: 356.1660;

(R)-3-Hydroxy-3-(2-hydroxyethy)-1-((triisopropylsilyloxy)methyl)indolin-2-one (8€)

30 mol%

FC. CF;
HO, O CF,

VYA

H OH OH
CFy H
o /ﬁ\ CICH2CO,H (60 molb)  NaBH4 (5 eq.) Q%C
+ (0]
DMF (1 M) MeOH (1 M)

\.

OTIPS OTIPS

U

To a solution of (2S,4R)-4-hydroxy-2-(bis-[3,5-bis(trifluoromethyl)phenyl]hydroxymethyl)pyrrolidine
(71 mg, 0.13 mmol), chloroacetic acid (25 mg, 0.26) and 1-[(triisopropylsilyloxy)methyl]indoline-2,3-
dione (146 mg, 0.44 mmol) in DMF (0.44 mL) was added acetaldehyde (123 uL, 2.2 mmol) in the sealed
tube (ACE GLASS, product number 5027-05) at 4 °C. After the reaction mixture was stirred for 72 h at 4
°C, MeOH (0.5 mL) and NaBH, (82 mg, 2.2 mmol) were added, and the reaction mixture was stirred for
1 h at —20 °C. The resulting mixture was quenched with pH 7.0 phosphate buffer solution and organic
materials were extracted with ethyl acetate three times, and then combined organic extracts were dried
over anhydrous Na,SOy, and concentrated in vacuo after filtration. Purification by preparative thin layer
chromatography (ethyl acetate : hexane = 1:1) gave (R)-3-hydroxy-3-(2-hydroxyethyl)-1-((triisopropyl
silyloxy)methyl)indolin-2-one (121 mg, 0.31 mmol) in 73% yield with 85% ee.

'H NMR (CDCl;, 400 MHz): & 1.06 (18H, d, J = 8.8 Hz), 1.11-1.22 (3H, m), 1.94-2.04 (1H, m),
2.22-2.32 (1H, m), 2.60-2.75 (1H, m), 3.90-4.08 (3H, m), 5.30 (1H, d, J=7.6 Hz), 542 (1H,d, J=7.6
Hz), 7.09 (1H, d, J=11.6 Hz), 7.13 (1H, dt, J = 0.8, 7.6 Hz), 7.33 (1H, dt, J = 0.8, 7.6 Hz), 7.41 (1H, dd,
J=11.6 Hz);

C NMR (CDCls;, 100 MHz): & 11.9 (3C), 17.8 (6C), 39.2, 58.6, 64.9, 76.4, 110.3, 123.4, 123.7, 129.7,
130.2, 141.4,177.3;

IR (KBr): v 3392, 2944, 2866, 1718, 1615, 1469, 1364, 1279, 1092, 751 cm;

HRMS (ESI): [M+Na]" calculated for [C,0H33NO,4SiNa]: 402.2071, found: 402.2078;

[a]p?’=+12.8 (c 0.78, MeOH).

Enantiometric excess was determined by HPLC with a Chiralcel OJ-H column (hexane : 2-propanol =

10 : 1, A =254 nm), 1.0 mL / min; major enantiomer tg = 13.1 min, minor enantiomer ty = 13.7 min.

(R)-3-Hydroxy-3-(2-hydroxyethyl)indolin-2-one (14)

" H
NH4F (3 eq.)
0]
MeOH (o 5 M) N
H

OTIPS

To a solution of (R)-3-hydroxy-3-(2-hydroxyethyl)-1-((triisopropylsilyloxy)methyl)indolin-2-one (498
mg, 1.3 mmol) in MeOH (2.6 mL) was added ammonium fluoride (147 mg, 3.9 mmol) at room
temperature. The reaction mixture was stirred for 12 h at 70 °C. After that reaction mixture was
concentrated in vacuo, purification by preparative thin layer chromatography (ethyl acetate) gave
(R)-3-hydroxy-3-(2-hydroxyethyl)indolin-2-one (225 mg, 1.2 mmol) in 88% yield.
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'H NMR (CDCl;, 400 MHz): & 2.00-2.09 (1H, m), 2.22-2.31 (1H, m), 3.90-4.03 (2H, m), 6.86 (1H, d, J
=7.6 Hz), 7.08 (1H, t, J = 7.6 Hz), 7.25 (1H, dt, J = 0.8, 7.6 Hz), 7.38 (1H, d, J = 7.6 Hz), 7.93 (1H,
br-s);

C NMR (CDCl;, 100 MHz): § 39.2, 58.6, 76.3, 110.3, 123.3, 124.3, 129.8, 131.0, 139.9, 180.2;

IR (KBr): v 3284, 2923, 1358, 1715, 1621, 1471, 1279, 1178, 753, 584 cm™;

HRMS (ESI): [M+Na]" calculated for [C,oH;;NO;Na]: 216.0631, found: 216.0631;

[a]p?’=+21.6 (¢ 0.23, MeOH).

(3aR,8aS)-3,3a,8,8a-Tetrahydro-2H-furo[2,3-b]indol-3a-ol (15)
Co . S
NaBH4 (5 eq.) Q%Q
THF (0 5M) N H
N

To a solution of (R)-3-hydroxy-3-(2-hydroxyethyl)indolin-2-one (118 mg, 0.61 mmol) in tetrahydrofuran
(1.2 mL) was added NaBH, (116 mg, 3.1 mmol) at 0 °C. The reaction mixture was stirred for 48 h at
room temperature. The resulting mixture was quenched with pH 7.0 phosphate buffer solution and

organic materials were extracted with ethyl acetate three times, and then combined organic extracts were
dried over anhydrous Na,SO,, and concentrated in vacuo after filtration. Purification by preparative thin
layer chromatography (ethyl acetate : hexane = 1:1) gave (3aR,8aS)-3,3a,8,8a-tetrahydro-2H-furo[2,3-b]
indol-3a-ol (51 mg, 0.28 mmol) in 47% yield.

'H NMR (CDCls, 400 MHz): & 2.36 (1H, ddd, J = 2.2, 5.4, 12.0 Hz), 2.48 (1H, ddd, J = 7.6, 11.0, 12.0
Hz), 3.69 (1H, ddd, J = 5.4, 9.0, 11.0 Hz), 4.08 (1H, ddd, J = 2.2, 7.6, 9.0 Hz), 4.57 (1H, br-s), 5.41 (1H,
s), 6.62 (1H, d, J=7.6 Hz), 6.82 (1H, t, J = 7.6 Hz), 7.18 (1H, dt, J = 1.2, 7.6 Hz), 7.33 (1H, dt, J = 1.5,
7.6 Hz),

13C NMR (CDCls, 100 MHz): & 40.9, 67.4, 89.5, 99.4, 109.5, 119.5, 124.1, 130.1, 130.3, 149.6;

IR (KBr): v 3382, 2952, 2873, 1668, 1613, 1471, 1313, 1111, 1021, 949, 747 cm";

HRMS (ESI): [M+Na]" calculated for [C;oH;;NO,Na]: 200.0682, found: 200.0681;

[a]p?=—114.8 (¢ 0.77, CHCl,);

itV [a]p = —144 (c 0.84, CHCl,).

5,7-Dibromo-1-((triisopropylsilyloxy)methyl)indoline-2,3-dione (9)

P EtsN (2.0eq.) ?
Bra(23eq) TIPSOCH2C (0.6 €q.) o
EtOH (0.5 M) N DMF (0.25 M)
H
Br

reflux \\

Br OTIPS

5,7-Dibromoindoline-2,3-dione was prepared by known method®”. A solution of 5,7-dibromoindoline-
2,3-dione (9.9 g, 32.5 mmol) in DMF (130 mL) was cooled to 0 °C (ice bath). Triethylamine (9.0 mL, 65
mmol) and (chloromethoxy)triisopropylsilane (4.8 g, 21.6 mmol) were added to the orange solution. The
reaction mixture was stirred for 24 h at room temperature, then the resulting mixture was quenched with
pH 7.0 phosphate buffer solution. Organic materials were extracted with ethyl acetate three times, and
then combined organic extracts were dried over anhydrous Na,SO,, and concentrated in vacuo after
filtration. Purification by column chromatography (ethyl acetate : hexane = 1 : 10) gave 5,7-dibromo-1-
((triisopropylsilyloxy)methyl)indoline-2,3-dione (4.5 g, 9.1 mmol) in 42% yield.
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'"H NMR (CDCls, 400 MHz): & 1.02-1.08 (18H, m), 1.10-1.22 (3H, m), 5.73 (2H, s), 7.72 (1H, d, J = 2.0
Hz), 7.91 (1H, d, J = 2.0 Hz);

3C NMR (CDCls, 100 MHz): & 11.2 (3C), 17.1 (6C), 63.7, 105.3, 116.4, 120.6, 126.5, 144.4, 145.9,
156.8, 180.6;

IR (KBr): v 2941, 2468, 1746, 1600, 1452, 1313, 1274, 1227, 1160, 1092 cm;

HRMS (ESI): [M+Na]" calculated for [CsH,sBr,NO;SiNa]: 513.9843, found: 513.9864;

(R)-5,7-Dibromo-3-hydroxy-3-(2-hydroxyethyl)-1-((triisopropylsilyloxy)methyl)indolin-2-one (11)

30 molb

FsC F3
o 1 e
an,
H OH H

CF3 H
B /ﬁ\ CICH,COH (60 molk) NaBH4(5eq) B
.
N H

o)
DMF (0.5 M) MeOH (1 M) N

N

Br  “orips Br oTIPS

To a solution of (2S,4R)-4-hydroxy-2-(bis-[3,5-bis(trifluoromethyl)phenyl]hydroxymethyl)pyrrolidine
(71 mg, 0.13 mmol), chloroacetic acid (25 mg, 0.26) and 5,7-dibromo-1-((triisopropylsilyloxy)methyl)
indoline-2,3-dione (220 mg, 0.44 mmol) in DMF (0.89 mL) was added acetaldehyde (123 pL, 2.2 mmol)
in the sealed tube (ACE GLASS, product number 5027-05) at 4 °C. After the reaction mixture was stirred
for 48 h at 4 °C, MeOH (0.5 mL) and NaBH, (82 mg, 2.2 mmol) were added, and the reaction mixture
was stirred for 1 h at —20 °C. The resulting mixture was quenched with pH 7.0 phosphate buffer solution
and organic materials were extracted with ethyl acetate three times, and then combined organic extracts
were dried over anhydrous Na,SO,, and concentrated in vacuo after filtration. Purification by preparative
thin layer chromatography (ethyl acetate : hexane = 1:1) gave (R)-5,7-Dibromo-3-hydroxy-3-(2-hydroxy
ethyl)-1-((triisopropylsilyloxy)methyl)indolin-2-one (200 mg, 0.83 mmol) in 83% yield with 81% ee.

'H NMR (CDCl;, 400 MHz): & 1.06 (18H, dd, J =2.0, 9.2 Hz), 1.10-1.20 (3H, m), 1.89 (1H, ddd, J = 4.0,
4.8, 15.2 Hz), 2.27 (1H, ddd, J = 4.8, 9.2, 15.2 Hz), 3.85-3.96 (1H, m), 4.06—4.18 (1H, m), 5.66 (2H, s),
7.46 (1H, d, J=2.0 Hz), 7.63 (1H, d, J = 2.0 Hz);

C NMR (CDCls;, 100 MHz): & 11.8 (3C), 17.8 (6C), 36.4, 58.3, 65.1, 77.5, 113.1, 119.8, 123.8, 126.9,
129.7, 144.4, 176.3;

IR (KBr): v 3356, 2941, 2864, 1725, 1598, 1464, 1278, 1174, 1093, 881 cm™;

HRMS (ESI): [M+Na]" calculated for [C,0H3BroNO,SiNa]: 535.0389, found: 535.0394;

[a]p™=+14.2 (c 0.85, MeOH).

Enantiometric excess was determined by HPLC with a Chiralcel OJ-H column (hexane : 2-propanol =

30: 1,2 =298 nm), 1.0 mL / min; major enantiomer tz = 6.2 min, minor enantiomer tz = 7.2 min.

5,7-Dibromo-1-(4-methoxybenzyl)indoline-2,3-dione

K2CO3 (1.2 eq.)

Br PMBCI (11€q) g
o ©2eq) o
H DMF (0.1 M) N

)
Br Br PMB

A solution of 5,7-dibromoindoline-2,3-dione (2.3 g, 7.5 mmol) in DMF (75 mL) was cooled to 0 °C (ice
bath). Potassium carbonate (1.3 g, 9.1 mmol) and potassium iodide (0.25 g, 1.5 mmol) were added to the
orange solution. The color of solution changed to deep purple. When the gas evolution stopped,
p-methoxybenzyl chloride (1.2 mL, 8.3 mmol) was added slowly. The reaction mixture was stirred for 4 h
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at 110 °C. The resulting mixture was quenched with aqueous IN-HCIl and organic materials were
extracted with ethyl acetate three times, and then combined organic extracts were dried over anhydrous
Na,S0O,, and concentrated in vacuo after filtration. The product was washed with hexane to afford
5,7-dibromo-1-(4-methoxybenzyl)indoline-2,3-dione (3.0 g, 95%) after drying.

'H NMR (CDCls, 400 MHz): § 3.77 (3H, s), 5.35 (2H, s), 6.85 (2H, d, J = 8.4 Hz), 7.20 2H, d, J = 8.4
Hz), 7.70 (1H, d, J=2.0 Hz), 7.82 (1H, d, J = 2.0 Hz);

C NMR (CDCl;, 100 MHz): & 44.2, 55.3, 105.2, 114.1, 114.3, 117.1, 121.5, 127.5, 127.6, 128.0, 129.2,
145.3, 146.8, 158.4, 159.3, 181.4;

IR (KBr): v 1744, 1600, 1513, 1447, 1315, 1247, 1178, 1144, 1031, 724 cm™;

HRMS (ESI): [M+Na]" calculated for [C,¢H,;Br,NO;Na]: 445.8998, found: 445.8985;

(R)-5,7-Dibromo-3-hydroxy-3-(2-hydroxyethyl)-1-(4-methoxybenzyl)indolin-2-one

30 mol%

F3 F3
HO, g CF,
H H
/ﬁ\ CICH,COH (60 mol%) NaBH4 (5 eq)
o)
DMF (0.5 M) " MeOH (@ M) X
PMB

Br PMB

To a solution of (2S,4R)-4-hydroxy-2-(bis-[3,5-bis(trifluoromethyl)phenyl]hydroxymethyl)pyrrolidine
(63 mg, 0.12 mmol), chloroacetic acid (22 mg, 0.23 mmol) and 5,7-dibromo-1-(4-methoxybenzyl)
indoline-2,3-dione (163 mg, 0.38 mmol) in DMF (0.77 mL) was added acetaldehyde (108 pL, 1.93
mmol) in the sealed tube (ACE GLASS, product number 5027-05) at 4 °C. After the reaction mixture was
stirred for 48 h at 4 °C, MeOH (0.5 mL) and NaBH, (56 mg, 1.5 mmol) were added, and the mixture
stirred for 1 h at —20 °C. The resulting mixture was quenched with pH 7.0 phosphate buffer solution and
organic materials were extracted with ethyl acetate three times, and then combined organic extracts were
dried over anhydrous Na,SO,, and concentrated in vacuo after filtration. Purification by preparative thin
layer chromatography (ethyl acetate : hexane = 1:1) gave (R)-5,7-dibromo-3-hydroxy-3-(2-hydroxyethyl)-
1-(4-methoxybenzyl)indolin-2-one (153 mg, 0.32 mmol) in 85% yield.

'"H NMR (CDCls, 400 MHz): & 1.92-2.01 (1H, m), 2.24-2.35 (1H, m), 3.76 (3H, s), 3.88-3.96 (1H, m),
4.01-4.16 (1H, m), 5.20-5.33 (2H, m), 6.80 (2H, d, J = 12.0 Hz), 7.13 (2H, d, J = 8.4 Hz), 7.48 (1H, d,
1.6 Hz), 7.52-7.56 (1H, m);

C NMR (CDCls, 100 MHz): & 39.2, 44.0, 55.2, 58.5, 75.5, 103.4, 114.1 (2C), 116.4, 126.5, 127.7 (2C),
128.6, 135.6, 137.3, 138.8, 158.9, 178.7;

IR (KBr): v 3393, 2362, 2330, 1716, 1513, 1452, 1247, 1177, 1144, 1033 cm™;

HRMS (ESI): [M+Na]" calculated for [C,sH;sBr,NO,Na]: 491.9417, found: 491.9423;

[a]p?=+15.5 (c 1.53, MeOH).

(R)-5,7-Dibromo-1-(4-methoxybenzyl)-3-(triethylsilyloxy)-
3-(2-(triethylsilyloxy)ethyl)indolin-2-one

H TES
B TESOT! (3.0eq,) Bre S
2,6-Iutidine (5.0 eq.)
o] 0
N CHCh (0.1 M) N
;
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To a solution of (R)-5,7-dibromo-3-hydroxy-3-(2-hydroxyethyl)-1-(4-methoxybenzyl)indolin-2-one (238
mg, 0.51 mmol), 2,6-lutidine (380 pL, 2.55 mmol) in methylene chloride (5.1 mL) were added
triethylsilyl trifluoromethanesulfonate (354 pL, 1.53 mmol). The reaction mixture was stirred for 1 h at 0
°C. The resulting mixture was quenched with pH 7.0 phosphate buffer solution. Organic materials were
extracted with ethyl acetate three times, and then combined organic extracts were dried over anhydrous
Na,SO,, and concentrated in vacuo after filtration. Purification by column chromatography (ethyl
acetate : hexane = 1 : 7) gave (R)-5,7-dibromo-1-(4-methoxybenzyl)-3-(triethylsilyloxy)-3-(2-(triethyl
silyloxy)ethyl)indolin-2-one (320 mg, 0.46 mmol) in 90% yield.

'"H NMR (CDCls, 400 MHz): & 0.35-0.54 (12H, m), 0.83 (9H, t, J = 8.0 Hz), 0.88 (9H, t, J = 8.0 Hz),
2.04-2.13 (1H, m), 2.18-2.27 (1H, m), 3.54-3.67 (2H, m), 3.77 (3H, s), 5.21 (1H, d, J = 16.0 Hz), 5.24
(1H, d, J=16.0 Hz), 6.80—6.85 (2H, m), 7.19-7.25 (1H, m), 7.36 (1H, d, J = 2.0 Hz), 7.36 (1H,d, J=2.0
Hz), 7.54 (1H, d, J = 2.0 Hz);

C NMR (CDCl;, 100 MHz): & 4.3 (3C), 5.7 (3C), 6.7 (6C), 43.1, 43.9, 55.2, 57.8, 75.9, 77.3, 102.7,
113.9 (2C), 115.6, 126.7, 128.4 (2C), 129.1, 136.8, 138.8, 158.9, 177.3;

IR (KBr): v 2954, 2875, 1735, 1513, 1450, 1247, 1144, 1110, 1005, 736 cm™;

HRMS (ESI): [M+Na]" calculated for [C;30H4sBr,NO,Si,Na]: 720.1146, found: 720.1120;

[a]p?'=-15.3 (c 1.36, MeOH).

The absolute configuration of (R)-5,7-Dibromo-3-hydroxy-3-(2-hydroxyethyl)-1-((triisopropylsilyloxy)
methyl)indolin-2-one (11) was determined after debromination of (R)-5,7-dibromo-3-hydroxy-3-

(2-hydroxyethyl)-1-(4-methoxybenzyl)indolin-2-one;

(R)-3-Hydroxy-3-(2-hydroxyethyl)-1-(4-methoxybenzyl)indolin-2-one

TES TES |, HO, H
Br PdIC (20 wi%) o
ll\j MeOH (0.1 M) l}j
Br PMB PMB

To a solution of (R)-5,7-dibromo-1-(4-methoxybenzyl)-3-(triethylsilyloxy)-3-(2-(triethylsilyloxy)ethyl)
indolin-2-one (27.0 mg, 0.039 mmol) in MeOH (0.39 mL) was added 20% Pd/C (5.4 mg, 0.0078 mmol)
at room temperature. The reaction mixture was stirred for 1h under Hz atomosphere. Warmed MeOH (5
ml) was added, and the resulting mixture was filtered through a pad of celite, and concentrated in vacuo.
Purification by preparative thin layer chromatography (ethyl acetate : hexane = 1:1) gave
(R)-3-Hydroxy-3-(2-hydroxyethyl)-1-(4-methoxybenzyl)indolin-2-one (10.7 mg, 0.019 mmol) in 88%
yield. In this reaction, the deprotection of TES group proceeded in addition to debromination.

Enantiometric excess was determined by HPLC with a Chiralcel OJ-H column (hexane : 2-propanol =

10 : 1, A =254 nm), 1.0 mL / min; major enantiomer tg = 28.2 min, minor enantiomer ty = 26.8 min.

The absolute configuration was determined by the comparison with retention time of previous synthetic
compound 7¢C; see page S5.
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4.6-Dibromo-1-((triisopropylsilyloxy)methylindoline-2,3-dione (10)

r r
EtsN (2.0eq.)
TIPSOCH,CI (0.6 eq.
© omF (025 M) °
N ..
Br N Br ’\\

OTIPS

4,6-Dibromoindoline-2,3-dione was prepared from p-nitroaniline by known method®”. A solution of
4,6-dibromoindoline-2,3-dione (6.1 g, 20.1 mmol) in DMF (80 mL) was cooled to 0 °C (ice bath).
Triethylamine (5.6 mL, 40 mmol) and (chloromethoxy)triisopropylsilane (3.0 g, 13.4 mmol) were added
to the orange solution. The reaction mixture was stirred for 24 h at room temperature, then the resulting
mixture was quenched with pH 7.0 phosphate buffer solution. Organic materials were extracted with ethyl
acetate three times, and then combined organic extracts were dried over anhydrous Na,SO,, and
concentrated in vacuo after filtration. Purification by column chromatography (ethyl acetate : hexane =1 :
10) gave 4,6-dibromo-1-((triisopropylsilyloxy)methyl)indoline-2,3-dione (1.6 g, 3.2 mmol) in 24% yield.

'H NMR (CDCls, 400 MHz): § 1.04—1.09 (18H, m), 1.01-1.23 (3H, m), 5.40 (2H, s), 7.31 (1H, d, J=1.6
Hz), 7.49 (1H, d, J = 1.6 Hz);

C NMR (CDCl;, 100 MHz): § 11.2 (3C), 17.1 (6C), 63.7, 105.3, 116.4, 120.6, 126.5, 144.4, 145.9,
156.8, 180.6;

IR (KBr): v 2942, 2865, 1745, 1591, 1393, 1321, 1239, 1096, 883, 689 cm™;

HRMS (ESI): [M+Na]" calculated for [C;sH,sBr,NO;SiNa]: 513.9843, found: 513.9861;

(S)-4,6-Dibromo-3-hydroxy-3-(2-hydroxyethy)-1-((triisopropylsilyloxy)methylindolin-2-one (12)

30mol%

F3 CFs
HQ, 5,
N O
. H OH .

CF3
o /ﬁ\ CICH2CO2H (60 mol%)  NaBHa (5 eq.)
.
Br Nk H DMF (05 M) MeOH (1 M) Br N

OTIPS OTIPS

To a solution of (2S,4R)-4-hydroxy-2-(bis-[3,5-bis(trifluoromethyl)phenyl]hydroxymethyl)pyrrolidine
(71 mg, 0.13 mmol), chloroacetic acid (25 mg, 0.26) and 4,6-dibromo-1-((triisopropylsilyloxy)methyl)
indoline-2,3-dione (220 mg, 0.44 mmol) in DMF (0.89 mL) was added acetaldehyde (123 uL, 2.2 mmol)
in the sealed tube (ACE GLASS, product number 5027-05) at 4 °C. After the reaction mixture was stirred
for 48 h at 4 °C, MeOH (0.5 mL) and NaBH, (82 mg, 2.2 mmol) were added, and the reaction mixture
was stirred for 1 h at —20 °C. The resulting mixture was quenched with pH 7.0 phosphate buffer solution
and organic materials were extracted with ethyl acetate three times, and then combined organic extracts
were dried over anhydrous Na,SO,, and concentrated in vacuo after filtration. Purification by preparative
thin layer chromatography (ethyl acetate : hexane = 1:1) gave (S)-4,6-dibromo-3-hydroxy-3-(2-hydroxy
ethyl)-1-((triisopropylsilyloxy)methyl)indolin-2-one (207 mg, 0.86 mmol) in 86% yield with 82% ee.

'H NMR (CDCl;, 400 MHz): & 1.03-1.09 (18H, m), 1.10-1.20 (3H, m), 2.01-2.14 (1H, m),
2.75-2.86 (1H, m), 3.79-4.00 (3H, m), 5.30 (1H, d, J = 9.6 Hz), 5.35 (1H, d, J = 9.6 Hz), 7.20 (1H, d, J =
0.8 Hz), 7.40 (1H, d, J = 0.8 Hz);

3C NMR (CDCls, 100 MHz): § 11.8 (3C), 17.8 (6C), 36.4, 58.3, 65.1, 77.5, 113.1, 119.8, 123.8, 126.9,
129.7, 144.4,176.3;

IR (KBr): v 3356, 2941, 2864, 1725, 1598, 1464, 1278, 1174, 1093, 881 cm’’;
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HRMS (ESI): [M+Na]" calculated for [C,0H3Br,NO,SiNa]: 535.0389, found: 535.0391;
[a]p'”=-11.2 (c 0.76, MeOH).
Enantiometric excess was determined by HPLC with a Chiralcel OJ-H column (hexane : 2-propanol =

50 :1, A =222 nm), 0.5 mL / min; major enantiomer tg = 22.9 min, minor enantiomer ty =21.1 min.

ent-Convolutamydine E (13)

"HQ H "Ho H
5 NH4F (3 eq.) s
(o) _—
Br N MeOH (0.5 M) B H
OTIPS

To a solution of (S)-4,6-dibromo-3-hydroxy-3-(2-hydroxyethyl)-1-((triisopropylsilyloxy)methyl)indolin-
2-one (40 mg, 0.082 mmol) in MeOH (0.16 mL) was added ammonium fluoride (9.1 mg, 0.25 mmol) at
room temperature. The reaction mixture was stirred for 12 h at 70 °C. After that reaction was concentrated
in vacuo, purification by preparative thin layer chromatography (ethyl acetate) gave ent-Convolutamydine
E (19.0 mg, 0.062 mmol) in 76% yield.

'H NMR (pyridine-ds, 400 MHz): & 3.20 (2H, t, J = 6.8 Hz), 3.62 (1H, s), 4.00—4.04 (2H, m), 7.12 (1H, s),
7.49 (1H, s);

C NMR (pyridine-ds, 100 MHz): § 39.2, 58.0, 77.4, 112.5, 120.8, 128.1, 130.1, 130.1, 146.7, 180.6;

IR (KBr): v 3275, 2923, 2380, 2348, 1729, 1607, 1574, 1424, 1168, 1082 cm™;

HRMS (ESI): [M+Na]" calculated for [C;oHoBr,NO;Na]: 371.8841, found: 371.8832;

[a]p™®=—7.8 (¢ 0.67, MeOH, ent-Convolutamydine E).

it [a]p=+12.6 (¢ 1.00, MeOH, Convolutamydine E).

(R)-2-(3-Hydroxy-2-oxo-1-((triisopropylsilyloxy)methyl)indolin-3-ylethyl methanesulfonate (16)

H H HO, Ms
MsCl(1.1eq.
o (Lleq) o
I\\ pyndine (0.1 M) ’\L

OTIPS OTIPS

To a solution of (R)-3-hydroxy-3-(2-hydroxyethyl)-1-((triisopropylsilyloxy)methyl)indolin-2-one (492
mg, 1.30 mmol) in pyridine (13 mL) was added methanesulfonyl chloride (111 pL, 1.43 mmol) at 0 °C.
The reaction mixture was stirred for 3 h at room temperature. The resulting mixture was quenched with
aqueous IN-HCIl and organic materials were extracted with ethyl acetate three times, and then
combined organic extracts were dried over anhydrous Na,SO,, and concentrated in vacuo after filtration.
Purification by column chromatography (ethyl acetate : hexane = 1 : 3) gave (R)-2-(3-hydroxy-2-oxo-1-
((triisopropylsilyloxy)methyl)indolin-3-yl)ethyl methanesulfonate (445 mg, 0.97 mmol) in 75% yield.

'H NMR (CDCls, 400 MHz): & 1.03-1.09 (18H, m), 1.11-1.24 (3H, m), 2.33 (1H, dt, J = 6.4, 14.4 Hz),
2.41-2.51 (1H, m), 2.90 (3H, s), 4.32-4.38 (2H, m), 5.36 (2H, d, J = 1.2 Hz), 7.09-7.18 (2H, m),
7.33-7.43 (2H, m);

3C NMR (CDCl;, 100 MHz): 8 11.9 (3C), 17.8 (6C), 37.2, 37.3, 65.0, 74.8, 77.3, 110.6, 123.6, 124.0,
128.7,130.3, 141.8, 176.1;

IR (KBr): v 3437, 2944, 2866, 1730, 1615, 1469, 1359, 1175, 1094, 752 cm’";

HRMS (ESI): [M+Na]" calculated for [C,;H3sNSO4SiNa]: 480.1847, found: 480.1835;

[a]p?' =+7.8 (c 0.80, MeOH).
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(R)-3-(2-Azidoethy)-3-hydroxy-1-((triisopropylsilyloxy)methylindolin-2-one (17)

H Ms HO, N3
NaNs (1.2 eq.
o e (X
N DMF (0.3 M) N

(. |

OTIPS OTIPS

To a solution of (R)-2-(3-hydroxy-2-oxo-1-((triisopropylsilyloxy)methyl)indolin-3-yl)ethyl methane
sulfonate (572 mg, 1.25 mmol) in DMF (4.2 mL) was added sodium azide (98 mg, 1.50 mmol) at room
temperature. The reaction mixture was stirred for 6 h at 60 °C. The resulting mixture was quenched with
pH 7.0 phosphate buffer solution and organic materials were extracted with ethyl acetate three times, and
then combined organic extracts were dried over anhydrous Na,SO,, and concentrated in vacuo after
filtration. Purification by column chromatography (ethyl acetate : hexane = 1 : 3) gave
(R)-2-(3-hydroxy-2-oxo-1-((triisopropylsilyloxy)methyl)indolin-3-yl)ethyl methanesulfonate (419 mg,
1.04 mmol) in 83% yield.

'H NMR (CDCls, 400 MHz): & 1.06 (18H, dd, J = 2.4, 7.2 Hz), 1.10-1.23 (3H, m), 2.09-2.20 (1H, m),
2.28 (1H, dt, J = 8.0, 13.6 Hz), 3.34-3.45 (2H, m), 5.31 (1H, d, J = 9.6 Hz), 5.41 (1H, d, J = 9.6 Hz),
7.08-7.16 (2H, m), 7.32—7.41 (2H, m);

3C NMR (CDCls, 100 MHz): & 11.9 (3C), 17.8 (6C), 37.0, 46.2, 64.9, 75.2, 110.5, 123.4, 123.8, 128.9,
130.1, 141.7, 176.3;

IR (KBr): v 3402, 2943, 2866, 2097, 1715, 1616, 1469, 1366, 1092, 751 cm™;

HRMS (ESI): [M+Na]" calculated for [C,0H3,N,0;SiNa]: 427.2136, found: 427.2133;

[a]p=+12.5 (¢ 1.20, MeOH).

(R)-3-(2-Azidoethyl)-3-hydroxyindolin-2-one (18)

N3

HO, HO,
NHF (4.0 eq.
|\\\ MeOH (0.5 M) H

OTIPS

N3

To a solution of (R)-3-(2-azidoethyl)-3-hydroxy-1-((triisopropylsilyloxy)methyl)indolin-2-one (390 mg,
0.97 mmol) in MeOH (2.0 mL) was added ammonium fluoride (144 mg, 3.8 mmol) at room temperature.
The reaction mixture was stirred for 3 h at 70 °C. The resulting mixture was concentrated in vacuo.
Purification by preparative thin layer chromatography (ethyl acetate : hexane = 1:1) gave
(R)-3-(2-azidoethyl)-3-hydroxylindolin-2-one (207 mg, 0.97 mmol) in 98% yield.

'"H NMR (CDCls, 400 MHz): § 2.14-2.23 (1H, m), 2.28 (1H, dt, J = 7.6, 14.0 Hz), 3.41 (2H, dt, J = 2.4,
7.6 Hz), 6.89 (1H, d, J=8.0 Hz), 7.18 (1H, dt, J = 0.8, 7.6 Hz), 7.29 (1H, dt, J= 1.6, 8.0 Hz), 7.36 (1H, d,
J=17.6 Hz);

C NMR (CDCl;, 100 MHz): & 36.9, 46.3, 75.3, 110.4, 123.4, 124.4, 129.6, 130.1, 140.1, 178.9;

IR (KBr): v 3313, 2358, 2098, 1706, 1471, 1333, 1264, 1212, 1183, 753 cm™';

HRMS (ESI): [M+Na]" calculated for [C,oH(N4O,Na]: 241.0696, found: 241.0692;

[a]p>*=+2.8 (¢ 0.31, McOH).
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(R)-3-(2-Azidoethyl)-3-methoxy-1-methylindolin-2-one (19)

N
H % Mel(30eq) MeQ
NaH (3.0 eq.
o eHBOe) o
N THF (0.3M) N

H Me

N3

To a solution of (R)-3-(2-azidoethyl)-3-hydroxyindolin-2-one (218 mg, 0.99 mmol) in THF (3.3 mL)
was cooled to 0 °C (ice bath). Then NaH (60% dispersion in mineral oil, 129 mg, 2.97 mmol) was added
portionwise. When the gas evolution stopped, methyl iodide (0.18 mL, 2.97 mmol) was added slowly.
The reaction mixture was stirred for 4 h at room temperature. The resulting mixture was quenched with
pH 7.0 phosphate buffer solution and organic materials were extracted with ethyl acetate three times, and
then combined organic extracts were dried over anhydrous Na,SO,, and concentrated in vacuo after
filtration. Purification by column chromatography (ethyl acetate : hexane = 1 : 3) gave
(R)-3-(2-azidoethyl)-3-methoxy-1-methylindolin-2-one (207 mg, 0.84 mmol) in 85% yield.

'H NMR (CDCls, 400 MHz): & 2.06-2.16 (1H, m), 2.20-2.31 (1H, m), 2.99 (3H, s), 3.22 (3H, s),
3.27-3.45 (2H, m), 6.87 (1H, d, J =8.0 Hz), 7.11-7.16 (1H, m), 7.29 (1H, d, J= 7.2 Hz), 7.34-7.41 (1H,
m);

BC NMR (CDCls, 100 MHz): & 26.1, 36.6, 45.9, 52.8, 80.9, 108.5, 123.1, 124.1, 126.3, 130.2, 143.9,
175.3;

IR (KBr): v 2934, 2098, 1725, 1613, 1492, 1469, 1372, 1348, 1105, 754 cm™";

HRMS (ESI): [M+Na]" calculated for [C;,H4sN,O,Na]: 269.1009, found: 269.1005;

[a]p”=—18.8 (¢ 1.20, MeOH).

(3aR,8aR)-3a-Methoxy-8-methyl-1,2,3.3a,8,8a-hexahydropyrrolo[2,3-b]indole (20)

M N3 Me
Red-Al (15 eq.
N toluene (0.05 M) N H

Me Me

To a solution of (R)-3-(2-azidoethyl)-3-methoxy-1-methylindolin-2-one (14 mg, 0.058 mmol) in toluene
(1.2 mL) was added sodium bis(2-methoxyethoxy)aluminum hydride (65 wt% in toluene; 0.26 mL, 0.87
mmol) at 0 °C. The reaction mixture was stirred for 1.5 h at room temperature. After that the solution was
heated to 80 °C and maintained at 80 °C for 8 h. After cooling to room temperature, the resulting mixture
was quenched with saturated aqueous sodium potassium tartrate (7 mL), diluted with ethyl acetate (5 mL),
and stirred vigorously for 45 min. Organic materials were extracted with ethyl acetate three times, and
then combined organic extracts were dried over anhydrous Na,SO,, and concentrated in vacuo after
filtration. Purification by preparative thin layer chromatography (methanol : chloroform = 1 : 10) gave
(3aR,8aR)-3a-methoxy-8-methyl-1,2,3,3a,8,8a-hexahydropyrrolo[2,3-bJindole (7.2 mg, 0.035 mmol) in
61% yield.

'H NMR (CDCls, 400 MHz): § 2.17-2.23 (2H, m), 2.75 (1H, dt, J = 8.4, 11.2 Hz), 2.86 (3H, s), 3.09 (3H,
s), 3.11-3.17 (1H, m), 4.78 (1H, s), 6.41 (1H, d, J = 8.0 Hz), 6.69 (1H, dt, J = 0.8, 7.6 Hz), 7.14-7.21 (2H,
m);

3C NMR (CDCls, 100 MHz): & 31.8, 41.9, 45.4, 52.9, 86.4, 94.7, 106.0, 117.1, 124.4, 126.7, 129.9,
152.3;

IR (KBr): v 2937, 2360, 2341, 1609, 1490, 1294, 1099, 938, 743 cm™;
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HRMS (ESI): [M+Na]" calculated for [C;,H;sN,ONa]: 227.1155, found: 227.1164;
[a]p"?==79.1 (¢ 0.64, MeOH).

CPC-1 (21)

Me Me
ag.HCHO (1.6eq)
NH  NaBH3CN (3.0 eq.) NMe
—_—_—
N H MeOH (0.075 M) N H

Me

To a solution of (3aR,8aR)-3a-methoxy-8-methyl-1,2,3,3a,8,8a-hexahydropyrrolo[2,3-b]indole (37 mg,
0.18 mmol) in MeOH (2.4 mL) was added formaldehyde (37% water solution, 23 pL, 0.29 mmol) at 0 °C.
The reaction mixture was stirred for 1 h at room temperature. Then, NaBH3;CN (34 mg, 0.54 mmol) was
added and the reaction mixture was stirred for 1 h at room temperature. The resulting mixture was
quenched with pH 7.0 phosphate buffer solution and organic materials were extracted with ethyl acetate
three times, and then combined organic extracts were dried over anhydrous Na,SO,, and concentrated in
vacuo after filtration. Purification by preparative thin layer chromatography (methanol : chloroform =1 :
10) gave CPC-1 (27 mg, 0.12 mmol) in 67% yield.

'H NMR (CDCls, 400 MHz): & 2.13 (1H, ddd, J = 4.5, 6.0, 12.3 Hz), 2.35 (1H, ddd, J = 6.8, 8.3, 12.3 Hz),
2.58 (3H, s), 2.62 (1H, dt, J = 6.0, 8.8 Hz), 2.80 (1H, ddd, J = 4.4, 6.8, 9.2 Hz), 2.97 (3H, s), 3.04 (3H, s),
436 (1H, s), 6.51 (1H, d, J = 7.6 H), 6.75 (1H, dt, J = 1.2, 7.6 Hz), 7.16 (1H, dd, J = 1.2, 7.6 Hz), 7.20
(1H, dt, J=1.2, 7.6 Hz);

3C NMR (CDCls, 100 MHz): 36.2, 38.6, 39.3, 52.4, 52.5, 91.7, 94.1, 107.8, 117.9, 124.1, 128.1, 129.7,
153.1

IR (KBr): v 2938, 2791, 1608, 1489, 1162, 1098, 1041, 933, 742 cm™;

HRMS (ESI): [M+Na]" calculated for [C;3H;sN,ONa]: 241.1311, found: 241.1302;

[a]p"?=—83.0 (¢ 0.73, MeOH).

1it.5” [a]p 2°= -88 (¢ 0.1, MeOH).

References;

S1) T. Sunazuka, T. Hirose, T. Shirahata, Y. Harigaya, M. Hayashi, K. Komiyama, S. Omura, A. B.
Smith III, J. Am. Chem. Soc. 2000, 122, 2122.

S2) H. G. Lindwall, J. Bandes, I. Weinberg, J. Am. Chem. Soc. 1931, 53, 317.

S3) S. J. Garden, J. C. Torres, A. A. Ferreira, R. B. Silva, A. C. Pinto, Tetrahedron Lett. 1997, 38, 1501.

S4) T. Nakamura, S. Shirokawa, S. Hosokawa, A. Nakazaki, S. Kobayashi, Org. Lett. 2006, 8, 677.

S5) M. Kitajima, I. Mori, K. Arai, N. Kogure, H. Takayama, Tetrahedron Lett. 2006, 47, 3199.

S17



—7.260

WM T TR AT BOM AN BO8 NN
THACMARBNTNRNTANARA= M
MNTTTCANDGNNAAOOTORAND N N
MO NNNSNNNNNNNN Ao

BRGRER
(O

Current Data Parameters
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N F? - Acquisition Parameters
| OMe  Date_ 20090310
COsEt Time 21.04
INSTRUM dpx400
PROBHD 5 mm QNP 1H/29
PULPROG zg30
D 32768
SOLVENT €DCl13
NS 16
o
8223.685 Hz
0.250967 Hz
1.9923444 sec
1448.2
60.800 usec
6.00 usec
303.2 K
. 1.00000000 sec
0.00000000 sec
0.01500000 sec
CHANNEL f£1
1H
Pl 10.70 usec
PL1 4.00 dB
SFOl 400.1324710 MHz
F2 - Processing parameters
ST 16384
SF 400.1300092 MHz
wow EM
SSB 0
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GB 0
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RAME Marl0-2009-hayashi
HQ, EXENO 10
“ FROCNO 1
F2 - Acquisition Parameters
| Date_ 20080310
OMe  Time 16.16
INSTRUM spect
COEL PROBED 5 mm PABEO BB-
PULPROG 2gpg30
65536
SOLVENT €DCll
NS 300
Ds 4
SWH 24038.461 Hz
PIDRES 0.366798 Hz
AQ 1.3631988 gec
RG 144
oW 20.800 usec
DE 6.00 usec
TE 302.9 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89993998 sec
TDO 1
s====z=== CHANNEL fl ===
NUC1
PL 7.20 usec
PL13 15.00 dB
SFO2 400.1816007 MHz
F2 - Processing parameters
81 32768
SF 100.6253427 MHz
WOW EM
L .l 55B 0
iy e o L " Y TP ?: 1.00 Hz
T T T T T T T T T T T BC 1.‘3
200 180 160 140 120 100 80 60 40 20 0 ppm

S18



8|
é0 s
%T 1 7
‘w | .
¢
20+ 4
5
|a L 1 L 1 Il "
4000 3000 2000 1000 400
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FE B [F)%r =the number of accumulation 4y fi#=resolution
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7' A =gain A ¥ A B'— R=sgcan speed

H K =date

HIZE# =user name

7 7 A V4 =file name
W74 =sample name
2 A F =comment
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THPQ NAME Marll-2009
K EXPNO 102
PROCNO 1
F2 - Acquisition Paramaeters
| OMe Date_ 20090311
COEt Time 13.27
INSTRUM dpx400
PROBHD 5 mm QNP 1H/29
PULPROG 2g30
™ 32768
SOLVENT €oCl13
NS 8
DS 0
SWH B223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
RG 3
oW 60.800 usec
DE 6.00 usec
TE 2
(1)} 1.00000000 sec
MCREST 0.00000000 sec
MCWRE 0.01500000 sec
CHANNEL f1
Nucl 1H
Pl 10.70 usec
PL1 4.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
s1 16384
sr 400.1300000 MHz
WOW EM
SSB 0
1B 0.30 Hz
GB 0
L PC 1.00
T T T T T T T T T T T
45 40 35 3.0 25 2.0 1.5 1.0 ppm
allvlleillalla | lv|lellml (o
Current Data Parameters
NAME Marll-2009
EXPNO
THPQ". FROCNO 1
F2 = Acquisition Parameters
N ??t!_ 20090311
me .
I OMe rysrrum dpxd00
COEL PROBHD 5 mm QNP 1H/29
PULPROG 29pg30
™ 65536
SOLVENT cocl3
NS 170
bs 2
SWH 31847.133 Hz
FIDRES 0,485949 Hz
AQ 1.0289652 sec
RG 23170.5
oW 15.700 usec
DE 6.00 usec
TE 303.2 K
oL 2,00000000 sec
dll 0.03000000 sec
DELTA 1.89599998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
emmnnnns CHANNEL [] =sssssse
NUC1 13C
Pl 8.60 usec
PL1 2.00 dB
SFO1 100.6254358 MHz
£2
CPDPRGZ waltzlé
Nucz2 1H
PCPD2 B0.00 usec
PL2 4.00 dp
PL12 21.47 dB
PL13 21.47 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
81 32768
SF 100.6127893 MHz
WDW EM
35B 0
B 1.00 Hz
GB
T 1 I 1 I I PC 1.40
100 80 60 40 20 0 ppm
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4000 + 3000 2000 1000
Waverumberlem=1]
THPQ,
WE 18 bl 4 om-1
@qu‘uyd N 7%‘341!_"/39 Gos|ne N
P4 2 AEFHLAL=F 2 m/sec h oM
H b 106/03/11 19:48 CO.Et ¢
H!’ 2
274G Memor y#3
HLFILB buckground
=F 37 ]
1: 341,60, 42 8242 2 2062, 48, 21.6119 3; 2870.62, 45.6707 4; 2741.02, 93,0054
5. 1766.83, 18,5669 6: 18a1,.682, 21 7088 7: 1543.74, 82,5003 8: 146048, 24 7528
9: 1442 49, 24 6478 10: 1383.68, 55.1148 11: 1347.03, 46.4230 12: 1321,00, 68, 6832
13: 1270.88, B2 0144 14: 120338, 40. 0402 15: 1173.47, 47,6789 18: 1122.37, 47.2491
17: 1077.05, 50. 6431 18: 1022.09, 384555 19 §68. 05, 46.707¢8 20; 900.59, 47 5202
21: 860,74, 45,5185 22: 81381, 554627 23; 772,35, 22,4313 24: 73078, 712444

25: 684,61, 88,4703 26: 557 33, 67.0408
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Current Data Parameters
FsC Chs NAME Marll-200%
THPQ, E EXPNO 34
3 PROCNO 1
O F2 - Rcquisition Farameters
Date 20090311
OH Time™ 2.49
INSTRUM dpx400
COzEt CFs PROBHD 5 mm QNP 1H/29
PULPROG zg30
™D 32768
SOLVERT cpcls3
HS 8
DS ]
SWH 8223.685 Hz
FIDRES 0.250967 Hz
BQ 1.9923444 sec
RG 1
oW 60.800 usec
DE 6.00 usec
TE 303.2 K
. Dl 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
==ss=s== CHANNEL f]l =esssse=s
il 1H
Pl 10.70 usec
PL1 4.00 dB
SFOl 400.1324710 MHz

F2 - Processing parameters
SI 14

SF 400.1300092 MHz
- no

0
LB 0.00 Hz
GB o}
BC 1.00
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Current Data Parameters

F3C. CFs Exmm Ha:llfiDO‘J-hayamn shi
THPQ, O F3 :
F2 - Rcguisition Parameters
Date_ 20090312
Time 1.59
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CO,Et CF3 ﬁm 5 mm PABfgpggn
TD 65536
SOLVENT cnell
ws 4000
Ds 4
SuH 24038.461 Hz
FIDRES 0.366798 Ha
AD 1.3631988 sec
RG 128
D 20.800 usec
DE 6.00 usec
TE 302.9 K
DL 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
DO 1

Pl 7.20 usec
PL1 -4.00 dB
SFO1 100.6354036 MHz
== CHAMNEL £2 ===z=====
CPDPRG2 waltzlé
nuC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 15.00 dB
PL13 15.00 dB
SF02 400.1816007 MHz

F2 - Processing parameters
SI 3276

SF 100.6253403 Miz
WoW B
S5B <0
kil il " 1.00 He
T T T T T T T : 1.43

T T T T
200 180 160 140 120 100 B0 60 40 20 0 ppm
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Current Data Farameters

NRHE Marli-200%9
EXPHO 125
PROCHO 1
Fl - Bequisition Parameters
Cate 20080315
Time 18.08
IRSTRUM dpx4Dd
PROBHD S5 mm QNP 1H/29
PULPROG 2g30
™ 32768
SOLVENT CDC13
us a
o5 0
5WH 8223.685 Hz
FIDRES 0.250967 Hz
AG 1.9923444 sec
B 3649.1
o 50,800 usec
OE 6.00 usec
TE 303.2 K
- ol 1. 00000040 sec
MCREST 0. 00000000 sec
MCWEK 0.01500000 sec
{ mmmmmenm CHANNEL f1 sesesses
KUCL 1H
Fl 10.70 usec
PL1 4.00 48
SFOL 400.1324710 MHz
Fi - Processing parameters
81 16384
SF 4001300092 MHz
fr WOH no
S5B o
Le 0.00 Hz
GB L]
1 N LA L FC 1.00

T T T T T T T T T T T T T T T T T T
9.5 9.0 85 8.0 75 7.0 65 60 55 50 45 40 35 3.0 25 20 15 1.0 ppm

3 { e A mE B

1.04

©
" L N e
o Nmawd w rea
n @rrwa - onaw
- = N ) Ww owan

BRGRER
CS

VA
:/_
<
N

Current Data Parameters
MRME Marl3-2009-hayashi
EXFNO 50
PROCHD 1
F2 - muj.a:.t.\.nn Parameters
Date_ 20030313
Time 18,587
INSTRUM Spect
H PROBHD & mm PABED RR-
FULPROG zgpgil
COqEt CRs ™ £5536
LVENT COCL3
RS &00
=] &
EWH 24038 461 Hz
FICRES 0.366738 Hz
AQ 1.3631988 sec
R3 4.3
o 20.800 usec
o £.00 usac
TE 402.9 K
ol 2.00000000 sec
dii 0.03000000 sec
DELTA 1.899933%38 sec
TDO 1
- = CHAMREL fl scssssss
1ic
T.20 uses
-4.00 4B
100. 6354036 Mz
CHANNEL fI ssssssas
CFDPRG2 waltzlf
HUCZ 1H
BCPD2 B0, 00 usec
FL2 -4.00 dB
PL12 15.00 4B
PL13 15.00 a8
gPOZ 400. 1816007 MHz
Fi - P‘rooausmﬂ paraneters
EI 32768
&F 100. 6253419 MHz
WoW B
558 o
ok ki LB 1,00 Hz
GB o

T T T T T T S 1.40
200 180 160 141.'I 120 100 BD 60 40 20 0 ppm
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110 [~—-—~—n—~——~—~--——~——~—-—-—~--—~~——

100

L 12 1
a0 - |
5
- 1 & | 1gld 1
40 -
| 7
3 1
0l
! b
- 1
[ 9
10 = e o e . b ! ———— = . L ol L
4000 3000 2000 1000
" Wavenumbericm - 1]
B8 32 ErL 4 oot
PrRM4 ON FREAFg—ra Coains
v 2 : Axe wAE-F 2 mmfasn
- 108/04/24 11:38
« L& Memar y#3
JiE buekgroung COzEt CRs
h
338314, 74.6334 2: 2987.20, 861250 3: 1675.84, 51.9780 A: 162473, B7.7940
1470. 48,  79.0837 6: 149,88, 73, 1708 7. 1372.10, 56 2801 B: 1346.98, 0. 7330
1279.54, 18.7458 10 1173.47, 31,4150 11: 113480, 25 2203 18: 1088 44, 092 3818
£01.58,  74.1858 14:  B44.87, T4 4791 15 773.32, 00.7548 18:  710.84, 74.8331
BB2 B8, 54,4788
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Current Data Farameters
HRAME Marll=Z00%
EXFHO 33
PROCHD 1
F2 - Acguisition Parameters
Date_ 20080311
Time 3.25
INSTRUM dpxd D
FROBHD 5 mm QNE 1H/39
PULFROG 230
™ 32763
SOLVENT CoCl3
Lk 3
(i [
EWH B8223. 685 Hz
FIDRES 0.250967 Hz
AQ 1.9%23444 sec
RG 6502
oW EO.BOD usec
DE 600 usec
TE 3.2 K
. o1 1.00000000 sec
MUREST 0.00000000 sas
MOWRK 0. 01500000 sec
mmmm———— CHAHNEL [ =ssss=ss
NuCl 14
Fl 10.70 usec
PLL 4.00 dB
SFOL 400.1324710 MHz2
F2 - Processing parameters
51 16384
¢ EF 400.13000892 MH2
wWo no
E5B 0
e 0.00 Hz
GB a
N ) . PC 1.60
T T T T T T ™ T T T T T T T T T T T T
95 90 B5 B0 7.5 7.0 65 6.0 55 50 45 40 35 3.0 25 2.0 1.5 1.0 ppm

2
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N 2 RYEIITISRGRE
B pIngesIssess B R
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Current Data Parameters
HAME Harl3-2009
EXPHD
BROCHO
FZ - Acquisition Paramefgrs
Date 20080313
Tame 13.46
INSTRUM dpx&00
PROBHD 5 mm QNP 1H/ZS
PULFROG 2gpg30
0 63536
6 SOLVENT €ocl3
Ng 162
D3 2
SWH 31847.133 Hz
FLDRES 0.4B5940 Mz
RO 1.0280652 sec
RG 46341
"] 15,700 usee
DE 6.00 usec
B TE 303.2 K
ol 2.00000000 sec
dll 0.03000000 aec
DELTA 1.89900008 sec
MCREST 0.00000000 sec
MCWRE 0.01500000 aec
| : msssss=s CHANNEL £l mmw==n=e
HOUCL 13e
Pl 8.60 usec
ELL 2.00 dB
| SFOL 100. 6254358 MRz
(I =msmmz== CHANNEL {7 ssssasms
CPOPRGZ waltzle
HUC2 18
PCPDZ B0.00 usec
PLZ 4.00 48
PLL2 21.47 4B
PL13 F1.47 dB
SFO2 400.1316005 Hiz
F? - Processing parameters
5L . 32768
8F 100.6126276 MHz
WOW EM
5B L
B 1.00 Hz
GB ]
T T T T T T T T T T T BT 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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100 =
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a0~ 3

[
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40— . - 1 - . i . 4 ; \
4000 3000 2000 1000 400

’ Wavenumber{cm - 1]

B 18 ﬂ‘# 4 am-1
ER S N TR s H—g Cosine
w 2 AFH UAE—F 2 mvses
" 108/03/11 20:00
A b Mamor yh2
7&2 buekground
2k

3365. 17, 85 7224 2: 16824,73, 96.6888 3: 1372.10, 82.6788 4: 1278.57. 45 1108

1174, 44, 78,2102 6: 1131.05, 658814 70 1013.41, §5.0227 8:  802.52. 90 e882

844, 87, B0 8281 10:  737.64, 06 4208 11: 711,80, £9.3870 12: 882 66, 77 4888

418.48, 3. G506

S27
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Current Data Parameters

NAME Dec06-2008-hayashi
EXPNO 80
PROCKO 1
(0] foas
N F2 - Acquisition Parameters
h Date_ 20081206
Bn Ti) 11.44
INSTRUM spect
5 mm PABBO BB-
7a zg30
65536
€Dcl3
16

2
8223.685 Hz
0.125483 Hz

3.9846387 sec
181

60.800 usec
6.00 usec

=

303.0
1.00000000 sec
1

= CHANNEL £l ==

1H
12.00 usec
-4.00 a4
400.1824713 Miz

F2 - Processing paramaters
sI

) SF 400.1800369 Mz
WO EM
S§sB 0
| L8 0.30 Hz
GB 0
BC 1.00

T T T T T T T T T T T T T T
95 90 85 80 7.5 70 65 6.0 55 50 45 4.0 35 3.0 25 20 1.5 1.0 ppm

it :

Bn-isatin
— ® o ownws@an o
o qon auenTnan < 3
- ® = meo®cmeme o !
g 5 & RARERRESZ 3 B R
Current Data Parameters
HAME Dec06-2008-hayashi
EXPNO 120
(o] PROCNO 1
N F2 - Acquisition Parameters
Bn Date_ 20081206
Tim 16.40
7a INSTRUM spect
PROBHD 5 mm PABBQ BB-
PULPROG 2gpg30
T 65536
‘SOLVENT [ol el %]
NS el
Ds 4
SWH 24038.461 Hz
FIDRES 0.366738 Hz
AQ 1.3631988 sec
RG 80.6
oW 20,800 usec
DE 6.00 usec
TE 2.9 K
D 2.00000000 sec
dii 0.03000000 sec
DELTA 1.89999998 sec
‘DO 1
= CHAMNEL fl ========
13c
== CHANNEL f2 =
CPDPRG2 waltzlf
wuC2 1H
PCPD2 80.00 usec
PL2 -4.00 4B
PL12 15.00 dB
PL13 15.00 dB
SFO2 400.1816007 MHz
Fl1 - Processing parameters
81 32768
SF 100.6253448 MHz
WDW EM
SSB o
il " LB 1.00 Hz
GB. o
T T T T T T PC 1.40

T T T T 1l
200 180 160 140 120 100 80 60 40 20 0 ppm
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64
ON

2
108/01/03 15:25

Bnisatin, J¥S
buckground

2;
6:
10:
14;
18:

Wavenumberlcm=1]

16. 4638
65, 0043
92 4271
59, 8688
70. 6046

S29
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Current Data Parameters

o
o
E]
o

H OH NRME Dec24-2008
EXPNO 41
PROCNO 1
o F? - Acquisition Parameters
N Date 20081224
! Time~ 16.26
Bn INSTRUM dpx400
PROBHD 5 mm QNP l.H/29
8a PULPROG 2930
TD 32768
SOLVENT cDC13
NS 8
bs 0
SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
RG 2048
W 60,800 usec
DE 6.00 usec
TE 303.2 K
. 01 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
====m=s= CHANNEL fl s=sasss==
nucl 1H
Pl 10.70 usec
PLL 4.00 dB
SFOL 400.1324710 MHz

T2 - Processing pat:ngters
1

SF 400. 1300218 MHz
WOW

S5B 0

LB 0.00 Hz
GB 0

BC 1.00

T T T T T T T T T T T T T
95 9.0 85 B0 7.5 70 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm

whay & W &

= SRELEER ¢ 28820 #e3 83 2
g N T BRUKER
Current Data Parameters
NAME Dec24-2008-hayashi
H H  EXPNO 70
PROCNO 1
o F2 - Acquisition Parameters
Date_ 20081224
N Time 18.00
) INSTRUM spect
Bn PROBHD 5 mm PABBO BB-
PULFROG 30
8a ™ 65536
SOLVENT €DCll

500

¢
24038.461 Hz
0.366798 Hz
1.3631988 sec
40.3
20.800 usec
6.00 usee
302.9 K
2.00000000 sec
0.03000000 sec
1.89999998 sec
1

= CHANNEL f1 =s======
13¢

100.6354036 MH2

. ======== CHANNEL f2 ===m====

CPDPRG2 waltzl6
NUC2 18
PCPD2 80.00 usec
-4.00 dB
PL12 15.00 4B
PL13 15.00 dB
SFO2 400.1816007 MHz

F2 - Processing parameters
32

768
100.6253440 MHz
EX

SSB 0
LB 1.00 Hz
GB 0

T T T T T I T P 1.40

T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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U S il

&0

2
o ’—
r 5
ol
L 4]
a0+ 4
L 1 n | 8 i ] "
4000 3000 2000 1000 400
. wavenumber(cm—1]
|4 64 aR 4 om-1
P4 ON FTRESE=2a Cosine
2 RFHLAE—F 2 mm/sec H
109/01/03 15:25 H
%] Bnisatin. JWS o
L& buckground
h
Bn
8a
3453, 88, 2: 3028.62, B1.9168 3: 1731.76, 16.4638 4: 1613.16, 20.6778
1471. 42, 6: 38.1033 7: 1177.33, 65.0043 8: 1081.51, 84.8911
1078. 01 10; 83. 4161 11: 938,20, 02 4271 12:  853.85, 92.3515
818. 83, 14; . 73.8558 15: 754,03, 59.8688 16:  694.25, 60.7783
827.72, 82 8288 18: 547.68, 83.0124 19: 47151, 70.6048 20: 453.19, S90.6828
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Current Data Parameters
(o] NAME Dec06-2008-hayashi
EXPNO 90
N erocNo i
PMB L
F2 - Acquisition Parameters
7c Date_ 20081206
Time 11.52
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
™ 65536
SOLVENT €pel3
NS 16
Ds 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 80.6
o 60.800 usec
DE €.00 usec
TE 303.0 K
- Dl 1.00000000 sec
TDO 1
mz====== CHANNEL fl =s=s=ssz==
NuCl 1H
Pl 12.00 usec
PL1 -4.00 dB
SFO1 400.1824713 MHz
F2 - Processing parameters
SI 32768
SF 400.1800078 MHz
WOW EM
85B 0
LB 0.30 Hz
GB a
PC 1.00
lt A L L i
T T T T I T T T T T T T T T T T T T T
95 90 85 80 7.5 70 65 6.0 55 50 45 40 35 3.0 25 20 1.5 1.0 ppm
olSlnileinl ~N o
PMB-isatin
- ren @ N SN ® e
B PR IR eyt cnm ) - =
3 gag 2 B Wwwme SR I B R
a2 A5A 4% 2 aadnzoan £E2 a9 8=
Current Data Parameters
NAME Dec06-2008-hayashi
EXPNO 130
PROCNO 1
le) F2 - Acquisition Parameters
Date_ 20081206
Time 17.05
INSTRUM spect
PMB PROBHD 5 mm PABBO BB-
7c PULPROG zgpg30
1 65536
SOLVENT cDC13
NS 300
bs 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 40.3
el 20.800 usec
DE 6.00 usec
TE 302.9 K
DL 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL f1
13C
7.20 usec
PL1 -4.00 4B
SFO1 100.6354036 MHz
m=z=zz== CHANNEL f£2 ==
CPDPRG2 waltzlé
Nuc2 iR
PCPD2 80.00 usec
PL2 -4.00
FL12 15.00 dB
FL13 15.00 &B
SFO2 400.1816007 MHz
F2 - Processing parameters
SI 32768
) SF 100.6253410 MHz
WDW M
T SSB 0
e - n " e L . _ o, LB 1.00 Hz
p— " aB 0
1 T T T T Pe 1.40

S32
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100 =
L )

60
%1 I

@l

dﬂ_

m 1 d —_— ] 4 1 L

4000 3000 2000 1000

) Wavenumberlcm-1]

g‘ 64 For ] 4 om-1

(=R N FRAq =g Cosine
T 2 AEPVAE—E 2 mm/sec O
B 108/01/03 15:22
MEE PMB
Z7 A PHBisatin. JAS
B buckground
JA 7c
1: 2060.20, 89.8313 2: 2036.09, 90.5009 3: 2840 83, 92 4719 4: 1735.62, 36.1058

5: 161027, 41,5858 6: 1513.85, 55. 0553 7: 1467.56, 53,8065 8: 1353.78, 68.4044

9: 131425 80.8667 10: 1269.79, 82. 8860 11: 124868, 56.6607 12: 1182.15, 74.1786

13: 1084, 41, 80. 6432 14; 1021.12, 75.9802 15: 856,24, 76,5130 16: 819,60, B2.5785

17: 76271, 63.2623 18:  618.07, 81.7643 18: 53322, ©0.9339 20: 470,55, 78.0972

S33
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HII

i}

PMB
8c

BRGRER
)

.

T T T | ARSI 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 30 25 20 15 10

sRsey

gs

H Current Data Parameters
NAME Decl8-2008-hayashi
EXPNO 50
PROCNO 1
F2 - Acquisition Parameters
Date_ 20081218
Time 16.01
INSTRUM spect
PROBHD 5 mm PABBOQ BBE-
PULPROG 2g30
™ 65536
SOLVENT €DCld
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 144
o 60.800 usec
DE 6.00 usec
TE 303.0 K
Dl 1.00000000 sec
TDO 1
PL1 -4.00 dB
SFO1 400.1824713 MHz
F2 - Processing parameters
8T 32768
SF 400.1800079 MHz
WDW B
S5B a
LB 0.30 Hz
GB 0
BC 1.00

T

ppm

- - SeSHTaTSOC AN
- = Clrbdedmanmae nemao waw on
M i desasiendness mRINS SR ne S;:ﬁ:
£ 8 snsgis3magase feRde dsg  od B R
H H current Data Parameters
NAME DeclB-2008-hayashi
EXPNO 51
PROCNO 1
F2 - Acquisition Parameters
Date_ 20081218
PMB Time 16.32
INSTRUM spect
8c PROBHD 5 mm PABBO BB-
PULPROG zgpg3d
™ 65536
SOLVENT coell
NS 500
Ds 4
SWH 24038.451 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 40.3
oW 20,800 usec
DE 6.00 usec
TE 302.9 K
ol 2.00000000 sec
dail 0.03000000 sec
DELTA 1.899999398 sec
TDO 1
====za=z== CHANNEL fl1 =
Nuci 13c
Pl 7.20 usec
PLL -4.00
SFOL 100.6354036 MHz
B £2 s======z
CPDPRG2 waltzl6
2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 15.00 dB
PL13 15.00 dB
SFO2 400.1816007 MHz
F2 - Processing parameters
SI 32768
SF 100.6253437 MHz
WOW EM
588 0
L simaiatal d i LB 1.00 Hz
GB 0
T T T T T T T T T T T BC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm

S34



L #me okl

66. 2364
38 4710
69, 1035
77. 7164
64. 6205

3000

86. 0400
63.7787
83, 2122
72.3730
87. 1548

Wavenumber[cm=1]

oL,
TRE(E—a
AFpLAE—F

34,3665
51.2527
47. 7100
89. 0688
87. 8828

4 cm-1

2 mn/sec

37.2666
78. 8403
55, 1891
84. 6343
89. 1438

S35




182.83
158.38
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MOM Current Data Parameters
NAME Dec06-2008
7d EXPNO 101
PROCNO 1
F2 - Acquisition Parameters
Date_ 20081206
Time 20.39
INSTRUM dpx400
PROBHD 5 mm QNP 1H/29
PULPROG zg30
™ 32768
SOLVENT cpell
KNS 8
D3 [
8223.685 Hz
FIDRES 0.250967 Hz
1.9923444 sec
RG 2580.3
oW 60.800 usec
DE 6.00 usec
TE 303.2 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL £1
NUC1 1H
Pl 10.70 usec
PL1 4.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 6384
SF 400.1300092 MHz
WDW EM
SSB Q
R LB 0.30 Hz
GB 0
BC 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 80 75 7.0 65 6.0 55 50 45 40 35 30 25 20 15 1.0 ppm
fnﬁ r j
-
o
™ ~ EL N
- “ wnone =g °
o @ “w o e thcies
3 % BRud FREE 8 BR R
\ \ °
N
Current Data Parameters
MOom HAME Dec06-2008
EXPNO
7d PROCNO 1
F2 - Acquisition Parameters
Date_ 20081206
Time 20.51
INSTRUM dpx400
PROBHD 5 om QNP 1H/29
PULPROG zgpg30
D 65536
SOLVENT €DCl3
NS 327
bs 2
SWH 31847.133 Hz
FIDRES 0.485949 Hz
A 1.0289652 sec
RG 4597.6
oW 15.700 usec
DE 6.00 ugec
TE 303.2 K
jul 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
0.01500000 sec
CHANNEL f1
Nucl
Pl 8.60 usec
PL1 2.00 dB
SPOL 100.6254358 MHz
CHANNEL £2
CPDPRG2 waltzlé
NuC2 1H
PCPD2 B0.00 usec
PL2 4.00 dB
PL12 21.47 dB
PL13 21.47 4B
SFO2 400.1316005 MHz
F2 - Processing parameters
51 32768
SF 100.6127821 MHz
EM
SS5B 0
il TP ol FreTIn S 1.00 Hz
T T T T T T ;: 1"2
100 80 60 40 20 0 ppm



10 — -

3000
’ Wavenumberlem- 11

MEE K 64 4 om-1
Hadruwy ON %#41’!—953 Cosine
HA 4 AFPUAE—F 2 mm/sec le)
B 108/01/03 15:11 N
AEE U
Zr7ANE MOMisat in. JHS MOM
- § 1 buckground
P 7d

1: 3443.28, 86,8512 2: 308423, 80.9017 3: 299684, 804734 4 204477, 56.8455

5. 282810, 800723 6 172694, 40359 7. 1606.45, 4.4528 8: 1467.56, 18.5314

9: 1346.07, 8 2008 10: 1287.25, 29.5032 11: 1183.11, 387052 12: 1108.87, 30.5332

131084 .41, 253041 14:1076.08, 22. 6360 16: 1081.73, 43.4538 16:  052.66, 526008

17 910.24, 381401 18:  755.96, 16.5367 19:  634.47, 54.1828 20: 472.47, 31.7685
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Current Data Parameters

NAME Decl7-2008-hayashi
H EXPNO 53
PROCNO 1
F2 - Acquisition Parameters
o Date_ 20081217
Time 11.53
| INSTRUM spect
MOM PROBHD 5 mm PABBO BB-
PULPROG 2930
8d ™ 65536
SOLVENT cncll
ns 32
Ds 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 256
oW 60.800 usec
DE 6.00 usec
TE 303.0 K
. Dl 1.00000000 sec
TDO 1
NUC1 1B
Pl 12.00 usec
PL1 -4.00 dB
SFO1 400.1824713 MHz
F2 - Processing parameters
SI 32768
SP 400.1800092 MHz
WDW EM
S55B 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T 1 T T T T T
95 9.0 85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm

L

A

48 e

o - momw m
# 5ogsER g 533393833 S
= a4 ocomm s  nasynasun
g g RBRR 2 FRZfgicEs 3 BE%R
VY Nzl
Current Data Paramaters
OH NAME Decl7-2008-hayashi
EXPNO 54
PROCNO 1
(o] F2 - Acquisition Parameters
Date_ 20081217
| Time 12.23
MOM INSTRUM spect
PROBHD S mm PABBO BB-
8d PULPROG zgpg3l
D 65536
SOLVENT €DCl3
NS 500
Ds 4
24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 114
W 20.800 usec
DE 6.00 usec
TE 302.9 K
ol 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
=z=== CHANNEL fl ========
Nuci 13c
Pl 7.20 usec
PL1 -4.00 dB
SFO1 100.6354036 MHz
=zmzene= CHANNEL f2 swsassmam
CPDFRG2 waltzlé
NuC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 15.00 4B
PL13 15.00 dB
SFO2 400.1816007 MHz
F2 - Processing parameters
sI 32768
SF 100.6253424 MHz
WowW EM
55B o
\ " - l ) " L R | LB 1.00 Hz
'GB 0
T T T T T T T T T T T Ba 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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40 n L n —
4000 3000 2000
’ Wavenumberlcm—1]
MNEY 21 #
LR N 7%9‘4'&-"/5‘9
TA 2 AxyUuAE—-F
B 108/12/24 18:34
HEE
Fr4NA Memor y#3
BTN buckground
EE
1: 239089, 04,0082 2: 2936.00, 06. 7471 3: 1718.26, 81.1851 4: 1814.13,
5. 1487.81, 01,1412 6: 1468.53, 88.9544 7. 1350.89, 91.4184 8: 1281.47,
8: 1182.15, 83.7824 10: 1084.41, 80.8186 11: 1021.12, 96.5088 12: 813,13,
13:  755.96, ©0.5091 14: 492,72, 06. 4407

4 om=1
Cosine
2 m/sec

87.1222
6. 4765
96. 1381

L
1000

MOM
8d

OH

400
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Current Data Parameters
NAME Decl7-2008-hayashi
EXFNO 30
PROCNC 1
O F2 - Acquisition Parameters
l\k\ Date_ 20081217
Time 10.32
OTIPS INSTRUM spect
PROBHD 5 mm PABBO EB-
7e PULPROG zg30
D 65536
SOLVENT cocl3
NS 32
DS 2
SWE 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 161
oW 60.800 usec
DE 6.00 usec
TE 303.0 K
. Dl 1.00000000 sec
TDO 1
CHANNEE f1
1H
12.00 usec
-4.00 dB
SFO1 400.1824713 MHz
F2 - Processing parameters
ST 32768
SF 400.1800075 MHz
woW EM
SsB 1]
LB 0.30 Hz
GB 0

L .. -

T T

T T T T T T T T T T 1 T T T T
95 9.0 85 80 75 7.0 65 6.0 55 50 45 40 35

T T T
30 25 20 15 1.0 ppm

=] [] - ol
< < b 0
o o o o3 ||
-
)
@ w o P Y
8 2% 8 REas 3%38 2 335 (Egg
- r o ® nmoe e 2nen :
8 £& R gEnd SEfd mE BR R
I \V \ (O
.
Current Data Parameters
NAME Decl7-2008-hayashi
EXPNO 1
PROCNO 1
0] F2 - Acquisition Parameters
Date_ 20081217
< Time 10.51
INSTRUM spect
OTIPS PROBHD 5 mm PABBO BB-
7e PULPROG zgpg30
TD 65536
SOLVENT €oncl3
Ns 300
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 203
o 20.800 usec
DE 6.00 usec
TE 302.9 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89989998 gec
‘TDO 1
=====z== CHANNEL f1
PL13 15.00 dB
SFO2 400.1816007 MHz
F2 - Processing parameters
s 32768
| | SF 100, 6253420 MEz
oy " - NDW EM
858 o
LB 1.00 Hz
GB 0

T T T T T PO 1.40

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

% W

50 1
4000
5!@& 23
PR ON
Pt 2
BF 108/12/24 19:06
ER
274 Jbg Memary#11
H T buckgreund
EE

2041, 88, 69.6814 2: 2865.70, 68.8611

1

5: 156817, 85.0530 6: 145214,
9: 127472, 78.8715 10: 1226.51
3: 1013.41, 87 0269 14; 918, 88,
7 789.35, 76.6128 18:  728.07

Wavenumberlcm-1]

o
FREAHE—=a
AFHLAE-F

51, 9457
£9.8150
69,2797
74,5372
89,3202

S41

4 om1
Cosine
2 mm/sec

65. 0862
80. 6678
70. 2863
80. 6181
B80. 7240

— ]
1000 400
(¢}
W~OﬂPS
7e



e TN

OTIPS
8e

e

| -

4

Current Data Parameters

HAME DecZ6-2008-hayashi

EXPNO 10

PROCNO 1

F2 - Acquisition Parameters

Date 20081226

Time 13.26

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30
65536

SOLVENT CDhC13

Ns 16

DS 2

SWH B223.685 Hz

FIDRES 0.125483 Hz

AQ 3.9846387 sec

RG 18

oW 60.800 usec

DE 6.00 usec

TE 303.0 K

Dl 1.00000000 sec

D0 1

CHANNEL f1

NuCl

Pl 12.00 usec

PL1 -4.00 dB

SFOL 400.1824713 MHz

F2 - Processing parameters

SI 32768

SF 400.1800073 MHz

WDW EM

SSB [

LB 0.30 Hz

GB Q
1.00

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 60 55 50 45 40 35 3.0 25 20 15 1.0

ppm
ElEl 23 = 2 |8l|# 3
O vy | o | |9of|e ™~ =
- o @meoe “
8 RS 858339 3 ] R
B(NR
Current Data Parameters
NAME Dec26-2008-hayashi
EXPNO 11
H PROCNO 1
H
F2 - Acguisition Parameters
Date_ 20081226
le) Time 13.57
INSTRUM spect.
k PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
OTIPS ™ 65536
SOLVENT €ncl3
8e NS 500
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 228
o 20.800 usec
DE 6.00 usec
TE 302.9 K
Dl 2.00000000 sec
d1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 15.00 dB
PL13 15.00
SFO2 400.1816007 MHz
F2 - Processing parameters
sI 32768
SF 100.6253435 MHz
WoW EM
858 1]
aaka l . . LB 1.00 Hz
T T T T T T T T T T T gg 1'43
200 180 160 140 120 100 80 60 40 20 0 ppm

S42
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40 e
4000 3o00

NEH 18

n7sy»y ON

A2 1

B 108/03/09 20:44

g :'r‘lbfﬁ Momor y#5

7 mor y

BuFINA buokgr ound

E=E

1: 3382.17, 062.4061 2: 204477, BO.5820 3:
5: 1815,00, 84, 5267 6: 148878, 89,7725 T
g: 1270.54, 81.5174 10: 1136.72, 09, 1043 11

751,14, 87,6203 14; 882,68, 604104

2886. 67, 88,6778
1460, 49, 84. 7470
1092.48, 62 5320

S43

2000
Wavenumberlem-1]

4:
a:
12:

1718. 26,
1364, 39,
882, 27,

4 om-1
Cosine
2 mm/sec

71,2375
86. 8980
#1. 4708

1000

OTIPS
8e

400



A7 i Vo Ve —amn

14

Current Data Parameters
NAME Max21-2009
EXPNO

PROCNO 1

F2 - Bcquisition Parameters
Date_ 20090321
Time 19.48
INSTRUM dpxd00
PROBHD 5 mm QNP 1H/29
PULPROG 2930

TD 32768
SOLVENT €DC13

NS B

DS 0
SWH 8223.685 Hz
FIDRES 0.250967 Hz
RO 1.9923444 sec
RG 5160.6

oW 60.800 usec
DE 6.00 usec
TE 303.2 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

T T T T T T T T T T T
95 90 85 80 7.5 70 65 6.0 55 50 45 4.0 3

T T
5 3.0 2

T T
0 1.5 10

usec

4.00 dB
400.1324710 MHz

F2 - Processing parameters
16384

400.1300092 MHz
no

0
0.00 Hz
0

1.00

5 2 ppm
o] I B e ] B a ]
ol lolelal« - =
w w wwmm o
=] ® Sran B Noo®w @ o
= o dawm s neeut “ ~
g B AEs% 2 EERgd 3 E 'mﬂ
Current Data Parameters
NAME Mar21-2009-hayashi
EXPNO 110
PROCNO 1
o) F2 - Acquisition Parameters
Date_ 20090321
Time 21.52
H INSTRUM spect
BHD S mm PABBO -
zgpg30
14 65536
SOLVENT €DC13
NS 2000
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 114
oW 20.800 usec
DE 6.00 usec
TE 302.9 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
== CHANNEL fl =
13c
P1 7.20 usec
PL1 -4.00 a8
SFO1 100.6354036 MHZ
£2
CPDPRGZ waltzlé
Nucz 1H
PCPD2 B0.00 usec
PL2 -4.00 dB
FL12 15.00 dB
PL13 15.00 dB
SFO2 400.1816007 MHz
F2 - Processing parameters
81 32768
SF 100.6253405 MHz
WDW EM
SSB 0
bl bbbt - 1.6 o
T T T T T T T T T T ;{'CB 1 ‘8
200 180 160 140 120 100 80 60 40 20 ppm
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101

100+ V,
L ? 4
95 -
%1 ]
90 -
8 ; I |
4000 3000 2000
’ Wavenumberlcm=1]
zll‘e 18 ﬁ# 4 om-1
o774 yuy ON TRES =g Cosine
FA Y 1 AxvYUAE—-F m/sec
HEF 108/03/23 14:57
AER
TN Memor y#3
YoINE buckground
= 14
1: 3284.18, 03.6011 2: 202358, 97.8878 2358.52, 47 8053 4: 171537, 86, 7861
5: 1621.84, 93 8252 6: 1471.42, 92.8801 1337.39, 98.2568 8: 1270.54, 97.5108
9: 1178.28, 97.6608 10: 753.07, 95 4080 98,1779 12:  437.76, 99.0196
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H Current Data Parameters
HNAME Mar28-2009
EXPNO 72
O proco 1
H H F2 - Acquisition Parameters
Date_ 20090328
Time 18.40
15 INSTRUM dpx400
PROBHD 5 mm QNP 1H/29
PULPROG 2930
D 32768
SOLVENT €DCl3
NS 8
Ds 0
SWH B223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9%23444 sec
RG 4098
oW 60.800 usec
DE €.00 usec
TE 303.2 K
. DL 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec

==mm—m== CHANNEL f] ==s=====
1H

Pl 7.90 usec
PL1 3.00 dB
SFOl 400.1324710 MHz
E‘Z - Processing parameters
16384
F 400.1300082 MHz
WDW no
S55B 0
LB 0.00 Hz
0
L N 1 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 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm

;ﬂ =10 o — -3 -] o~
2|2 bl b = b ]
-l (O =] =] - - o
¢ nies w
5 BHES % . u oacase .
3 833 £ % = rerec : B R

H Current Data Parameters
NAME Marz8-2008
O Exeno 80
PROCNO 1
H
H F2 - Rcquisition Parameters
Date_ 20090328
15 Time 19.19
INSTRUM dpx400
PROBHD 5 mm QNP 1H/2%
PULEROG 2gpg30
™ 65536
SOLVENT [oslehic)
NS 545
DS 2
SWH 31847.133 Hz
FIDRES 0.485949 Hz
AQ 1.0289652 sec
RG 3649.1
DW 15.700 usec
DE €.00 usec
TE 303.2 K
Dl 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
s=ss==== CHANNEL fl sessssss
NUC1 13C
Pl 8.60 usec
PL1 2.00 dB
SFO1 100.6254356 MHz
======== CHANNEL f2 ===s=====
CPDPRGZ waltzl6
Nuc2 1H
PCED2 B0.00 usec
PL2 4.00 dB
- PL12 21.47 dB
PL13 21.47 dB
§F02 400.1316005 MHz

FE - Processing parameters

32768
SE 100.6127698 MHz

WOW EM

SSB 0
1.00 Hz

GB 0

T T T T T T T T T T T BC 1.40

200 180 160 140 120 100 80 60 40 20 0 ppm
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2000

S ——— |

1000 400

Wavedumberlem - 1]
9# 4 oo H
TR A= ot Ine
AspaAE—F 2 m'sec (o]
N H
H
15
3: 2071 42, 93.5309 4: 2p55.04, 08 2442
7 147.42, 6O 7052 8: 1313.29, 512858
1 118k a2 65 4512 12 111,78, &g 8873

15:  747.28, 851480
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7.260
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828888 RSTRENSER
MMM OD0000M
Hd.‘—‘—'—.—'ﬂﬁﬂﬂﬁﬂﬂﬂﬂc‘ K.R

OTPS

Current Data Parameters
NAME Dec1B8-2008-hayashi
60

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20081218
Time
INSTRUM spect
PROBHD 5 mm PABBO BB-
FULPROG 2g30
™D 65536
SOLVENT CDCl3
NS 16
Ds 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 31.9846387 sec
RG 128
D 60.800 usec
DE 6.00 usec
TE 303.0 K
ol 1.00000000 sec
TDO 1
CHANNEL £1 =:
1K
12.00 usec
dB

-4.00
400.1824713 MHz

F2 - Processing parameters
32768

T T

T T T T T 1 T T T T T T T T T
95 9.0 85 8.0 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0

51
SF 400.1800076 MHz
WDW EM
5S5B Q
LB 0.30 Hz
GB V]
PC 1.00

T T

ppm

213 g cig
~|e ~ L
o
= = oo wome e
@ = e e ER b Samn
o v ww woow W 0 LnN
8 § 53 383 8 gea g EEER BRUKER
Y \ Y/ (O
Vo]
Current Data Parameters
NAME Decl8-2008-hayashi
EXPNO
Bi PROCNO 1
o F2 - Acquisition Parameters
Date_ 20081218
'\L Time 16.59
Br OTIPS INSTRUM spect
PROBHD 5 mm FABBO BB-
PULPROG zgpg30
9 TD 65536
SOLVENT cocl3
RS 300
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
. AQ 1.3631988 sec
RG 45.2
oW 20.800 usec
DE 6.00 usec
TE 302.9 K
DL 2.00000000 sec
dail 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
zzas==== CHANMEL f1 =
NUC1l 13c
Pl 7.20 usec
PL1 -4.00 a8
SFO1 100.6354036 MHz
== HANNEL £2 ==
CPDPRG2 waltzlé
Nuc2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 15.00 &B
PL13 15.00 dB
SFO2 400.1816007 MHz
F2 - Processing parameters
SI 32768
SF 100.6253570 MHz
-4
S5B [
LB 1.00 Hz
T T T T T T T T T I ;—B: 1“.3
200 180 160 140 120 100 80 60 40 20 0 ppm
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7
S S B Y S s
4000 3000 2000 5
’ Wavenumberlcm=1]
MAEY 84 o 4 om1
07190y ON FRE¥LE—2a0 Cosine
Fat 2 AFEr AP 2 mn/sec
a5 108/01/03 15:06
e
274 NE diBrisatin(0TIPS) not natural. JNS
HUTNE buckground
=
1: 3476.08, 914517 2: 3066.26, 83,2333 3: 2041.88, 27.3585 4: 286474, 27,0438
5: 1748,23, 11,8945 6: 1600.83, 8 7920 7. 145214, 16 2026 8: 1313.28, 44.5582
9: 1274.72, 437.7887 10: 1227.47, 38,7451 11: 1160.94, 16.6128 12: 1082, 48, 21,6006
13: 884,20, 31,9688 14:  800.31, 35.3972 15: 680.43, 41.2033 16: 656,64, 56 0665
17 499, 47, 638390 18:  429.08, 75.1549
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H EXFNO
H BRECHG

] Date_
Tine
INSTRIM
FROIBHIY
PULPROG
™
SOLVENT

waCl

BF

i

o

T T T T T T T ™
95 90 B85 80 75 7.0 65 60 55 50 45 40 35

) ,
glg ) ~lg s B

=l ~ <ls =l |s

Ty T T T 1

T T
15 1.0 ppm

0

T T T
30 25 2.0

=ss=saes CHANMEL f1

current Data Parameters
HAME

Dec23-2008
13z

Aeguisitien Parametess

20081223
23,48

Aped00

5 mn QNP 1H/2%
=g30

32768

coeld

a

a
8221, 685
0.250967
1.5923444
4507 .6
60,800 usec
§.00 usac

N2 K
1.00000000 sec
000000000 sac
001500000 san

HZ
Hz
sec

us

1,00 ds
400, 1324710 Mz

F2 - Processing paramoters
51 16384

400.1300104 Mz
noe

[1}
0.00 Hz
]

1.00

: =
3 - : s B R
Current Data Parameters
HAME Jand3=200%
EXPHD 21
PROCHO 1
F2 - heguisition Parameters
Date_ 20050103
Time 21.31
INSTRUM avE00
PROBHD 5 mm PABBO BB-
EPULEROG zgpg3l
T B5E36
11 SOLVENT cocll
WS 205
- ng 4
SWH 35571.223 Hz
FIDRES 0. 548877 He
A 0.9110143 sec
RG 19390.4
oW 13.500 usec
DE 6.00 usec
TE 233.4 K
DL Z2.00000000 sec
dil ©.03000000 ses
DELTA 1.833953938 sec
MCREST ©.00000000 sec
MCWRE 0.01500000 ses
CHANNEL r1
HoCL 13C
Pl 7.80 usec
BLL 0.0¢ dB
5FO1 150.9176588 MHz
f2
CPOPRGZ waltzlé
HUC2 1H
PCPDZ 80.00 usec
PLZ =3.00 d&
EL1Z 14.00 dB
BL13 14.00 dB
aF02 §00.1324005 MHz
Fi - Processing parameters
81 32768
F 150.902B0590 HHz
L) EN
S5B 4
LB 1.00 Hz
M 1 T T T T T 1 1 —TT 5% Lan
200 180 160 140 120 100 80 60 40 20 ppm



| |
L i n
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| J |
a0 |
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q
s i L L £ 4 |
4000 3000 2000 5 1000 400
. wavarumberlem=1]
WHEN 84 5-}$ . 4 om-1
L CFEEME ) N FHRESH—ay Casine
K H AFRUAE-F 2 mn/sec
B 108/01/03 2308
NER
FrAIE Mamaryitd
o TiNE buckgr ound
=R
1: 3356.50, 961773 2. 204188, 022225 3 286474, 02 1813 4 172598, 89 8775
9. 1508,70, 85 0728 B: 1484 67, 95.0075 7 1278587, 94 8829 & 1174 44, 05 0840
9. 1083.44, 89,2515 10 881.31, 95 6808 11 683.64, 05 3896
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Current Data Paramsters
NAME Apri3=-2009
EXPHD
Br: BROCHE 1
o F& - Boguisition Parameters
h Date 20090423
Time 18.02
Br PMB INSTRUM dpxdl0
FROBHD 5 mm QNP 1H/29
PULFROG 2g30
Th 3276E
SOLVERT CDC13
KS g
i 0
SWH B223.685 Hz
FICRES D.250067 Hz
AQ 1.9973444 sec
BiG 10321.3
el 60,800 vsee
LE 6,00 vaec
TE EVE -
. ol 1.00000000 sec
MCREST 0.00000000 sec
MCWRE 0.01500000 sec
======== CHANNEL fi
HUC1
Pl 10.70 usec
I' PL1 4.00 dR
f SF0l 400.1324710 MHz
FZ - Processing parameters
58I
8F 400.1300092 MKz
WDW EM
SSB 0
LB 0,30 Hz
GB 0
| . JL | . BT 1.00
T T T T T T T T T T T T I I | T T T T
95 9.0 85 80 75 7.0 65 60 55 50 45 4.0 35 3.0 25 2.0 15 1.0 ppm
AR |
- clal e |nil o led
& Nkl [alal o
i B =g o
- mE wn ma Bt I
] BR 3% 2% Frgs 8 3 B ER
VoY \'"%
1
|fl I
Current Data Parameters
Apri3-2009-hayashi
EXPNO 150
Bi 1
(9] B2 - Acquisition Parameters
Data_ 20090423
Time 13.20
Br PMB THSTRIM apact
PAOBMD 5 mm PABBO Bi- j
FULFROG 2gpy30
™ £3536 H
SOLVENT coe1d
N3 1024 .
DS 4
Bt 24038461 Hz
FIORES 0. 366798 Hz
L3 1.3631988 sec
RG 228
oW 20 800 usec
DE 6,00 uges
TE a02.3 K
oL 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
™o 1
PL13 14.50 4R
SFO2 400, 1816007 MHz
i F2 = Procesgging parametars
| ST 3768
SF 100, 6253411 MMz
l J i W i
258 L]
—_— - . l — i 1.08 He
GB 0
T T T T T T T T T T T BC i.40
200 180 160 140 120 100 80 60 40 20 0 ppm



10
F
|
oL
T L
w._
o S E—
4000 000
HNEE a2
hl=l B oW
T H
=13 102/04,/23 18:38
nes
TrAILE Mamory#d
HLFILR buckground
JiAuk
1: 1744, 30, 85 0069 2: 1600.83, 91.47%1
5: 131821, 96 1531 g 1247.7% 828200
9. 103173, 6. 8280 10:  B08.03, §7.6855
13: 42523, 98, 8853

g
[ &7
| e
| k )
2000 1000
Wavenumberlon=1|
4 ool
%ﬁ'—(f—“/ab Coa|ne B
AxwuAE—F 2 m/eec o
]
Br PMB
3: 1513.85, 60 5678 4 1447 31, 90,1575
T 1178.28, 66 2181 B: 114455 62 2028
19 T24.14, 85.0124 12: 53706, 97.448§
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Current Data Parameters

H NAME Marl0-2009
EXPNO
Br- PROCNO 1
(0] F2 - Acquisition Parameters
N Date_ 20090310
) Time 22.51
Br PMB INSTRUM dpx400
PROBHD 5 mm QNP 1H/29
PULPROG 2930
32768
SOLVENT cpC13
NS 8
D8 0
SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
RG 4098
DW 60,800 usec
DE €.00 usec
TE 303.2 K
. Dl 1.00000000 sec
MCREST 0.00000000 sec
MCHWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 10.70 usec
PL1 4,00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 16384
SF 400.1300092 MHz
WDW no
SSB a
B 0.00 Hz
GB Q
BC 1.00
T T T T T T T T T T T T T T T T T T T
95 9.0 85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 10 ppm
elel el (o o =leled | |+
o - SRMeoo cN @
3 > ERCHRE R0 3 Addmn oww ocrmevo o
@ @ BROOne ww  m naegs wR% o snvanee 2 W
B 2 5583EE 8% 3 SESge ges  3IssSAasd s B KER
AT N AT (>
Current Data Parameters
NAME Marl0-2009-hayashi
H EXPNO 60
PROCNO 1
B
F2 - Acquisition Parameters
Date_ 20090311
N Time 3.3
) INSTRUM spect
Br PMB PROBHD 5 mm PABBO
PULPROG 29pg30
65536
SOLVENT cDCl3
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 45.2
oW 20.800 usec
DE 6.00 usec
T8 302.9 K
Dl 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
Ul 1
=== CHANNEL fl ==
13c
7.20 usec
-4.00 dB
100.6354036 MHz
==z==z=z=z== CHANNEL f2 ===
CPDPRG2 waltzlé
NUC2 1H
PCFD2 80.00 usec
PL2 =-4.00 dB
PL12 15.00 dB
PL13 15.00 dB
SFO2 400.1816007 MHz
F2 - Processing parameters
ST 32768
SP 100.6253435 MHz
WOW EM
L Ll | :
] L N LB 1.00 Hz
T T T T T T T T T U T o 148
200 180 160 140 120 100 80 60 40 20 0 ppm
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100
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20
9
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4000 3000 2000 4 1000
‘ Wavenumber|em-1]
ANEM 16 9}# 4 om-1
Yo vy oN FR¥EA4¥—aw Cosine Br:
T 2 Adw uA - 2 mvsec
EE) 108/03/11 20:03
MEE
74 IL%K Memor y#3
HUTINE buckground Br
EESEN
1: 339314, 04,5052 2: 2382.37, 85,4855 3: 2330.65, 93,1385 4; 1716.34, 83.2270
5: 1513.85, B4. 7556 6: 1452.14, 84,3838 7: 1247.72, 88,0858 8: 1177.33, 03, 0836

9: 1144.55, 88.3848 100 1033.66, ©04.7545 11 735,71, 94.5325
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547
542
366
361
260
239
232
227
210
203
841
833
828
8l6
811
804
5.311

w8 o
RS
=1
W

-

Current Data Parameters

Mar10-2009
EXPNO 119
BROCNQ 1
F2 - Rcquisition Parameters
Date_ 20090310
Time 23.00
INSTRUM dpx400
PROBHD 5 mm QNP 1H/29
PULPR 2g30
D 32768
SOLVENT cpels
NS B
Ds 0
SWH B8223.685 Hz
FIDRES 0.250967 Hz
BQ 1.9923444 sec
RG 1625.5
oW 60.800 usec
DE 6.00 usec
TE 303.2 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
mass=s== CHANNEL fl =ssss===
NUCl 1H
Pl 10.70 usec
PLL 4.00 dB
SFO1 400.1324710 MHz

F2 - Processing parameters
SI 16384

SF 400.1300092 MHz
WDW no
85B 0
LB 0.00 Hz
GB 0
o 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 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm
SRS bt e 32 35| |5
B P I e | o3| i - oo |
-
@ a scenucm wa o
n b @a@snn an 9 EEEEES 28 84 AnOs NN~ DD
= @ Seoa@e wm oo PR :nT CUNNOE A NG
£ 2 DEERRE 59 3 SEEg2 58 93 Seeesiiiin BSE&:R
W N Y N L
Current Data Parameters
NAME Marl0-2009-hayashi
TES EXFNO 80
TES! PROCNO 1
Br
o F2 - Acquisition Parameters
Date_ 20090311
) Time 4.41
INSTRUM spect
Br PMB PROBHD 5 mm PAEBO HB-
PULPROG zgpg30
™ 65536
SOLVENT CDC13
NS 1024
bs 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 90.5
W 20.800 usec
DE 6.00 usec
TE 302.9 K
o1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
CHANNEL £1 =
13cC
7.20 usec
-4.00 dB
100.6354036 MHz
£2 =
waltzlé
1H
80.00 usec
-4.00 dB
15.00 dB
15.00 4B
400.1816007 MHz
F2 - Processing parameters
sI 32768
SF 100.6253419 MHz
WOW EM
SSB 0
LB 1.00 Hz
Al 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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4
J
8
A 1 L
2000
Wavenumberlem-1]
ANEY 16 S8 4 om-1
hCPERPT -4 N FRES B~ Casine
FA 2 AFvpUAE—~F 2 m/sec
=L 108/03/11 20:18
g’i?» Memo
rd ry#d
&v:ﬂui buckground
AALR
1: 205441, 78.5640 2: 2875.34, 827350 3: 1736.62, 72.4620 4: 1813,16, 93,1573
5: 1513.85, 70. 6046 6: 1450.21, 76,6440 7. 124772, 80.9838 B: 1177.33, 91,6334
8: 1144,55, 729488 10: 1110.80, 865. 6001 11: 1005.70, 4&7.8985 12:  736.67, 77.0784
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Current Data Parameters
r NAME Apr24-2009
EXPHD 43
PROCHOD 1
o F2 - Acguisition Parameters
Br ‘J Date_ 2‘00‘}3‘1%;
Time 10,
TIPS IRSTRUM dpxd00
10 PROBHD 5 mam QP 1H/2D
PULEROG 930
™ 32768
SOLVENT COCLE
HE g
DS [
l SWH B2Z3.685 Mz
| FIDRES 0.250967 Hz
AQ 1.3923444 sec
RG 10321.3
oW 60.800 uses
DOE 6,00 usec
TE 303.2 K
& D1 1.00000000 sec
MCREST 0.000000300 sec
HIWERE 4.01500000 sec
) mmmawers CHANNEL fl ==—ooses
KUC1 1H
Pl 10,70 usec
PL1 4.00 dB
SFO1 400, 1324710 MHz
F2 - Procesaing paramaters
5T
SF 400. 1300092 MHz
wOoW no
S8 0
LB 0.00 Hz
}‘ GR ]
iR . | n C 1.00
e e e e T T - T

T T T T T T T T
95 9.0 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 ppm
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Current Data Parameters
HANE Dacl8-2008-hayashi
EXFNO 61
PROCHO 1
- P2 - Aequisition PAramaters
r Date_ 20081218
Time 16.59
INSTRUM spect
o PROBHD 5 mm PABBO BE-
=gpall
Br 10 65516
k SOLVENT cnell
TIPS us 300
10 B8 4
SWH 24038 461 Hz
FIDRES 0.J6ETIA H
1,36315988 sec
RG 45.2
o 20,800 usec
DE £.00 usec
TE 302.9 B
bl 200000000 sec
a1 003000000 sec
DELTA 1.859595998 sec
100 1

-4,00 48
SFO1 100.6354036 MHz

CHANNEL f2 ===sss=s
waltzle
1H

Frocessing parameters
32768

100.6253570 MHz
L

o
1.00 Mz
o

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

1.40
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100
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85
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4000 anoc 2000 1000 am
: Wavenumbericm—1]
NE® 64 ﬁ‘# 4 om|
Q21w N FRIAE—2al Oosine r
ggy 2 rts AFP UAE—F 2 mn/sec
108/01/03 14:
Men o
37;»2 :zg;;mri.:(un?s] ratural, JK§ Br N
ey Foul
=E S TIPS
10
1: 385018, 958823 2: 3M41.23, 96.8167 3. 3790.82, 87,0873 4; 3845,77, 87,3724
5: 3829, 52, 47.7e882 G 2042 84, 93 8080 7. 2685.70, 94,3987 8. 1745.26, 89,4255
8: 1561.85, @2 0831 10: 1482 74, 85, 4854 11: 1383,32, 63,8670 12: 1321.86, 855082
13 1239.04, 963087 14: 1088 33, 92 Dazd 15:  BB3. 24, B2.8413 18:  7B0.08, 95. 4853
17:  688. 43, 952844 18: 53228, 97 2834
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Current Data Parameters
HAME

Jand3-200%
EXPHO EX)
PROCHD 1
"HO, H s
F2 - Acquisition Farameters
Date_ 20080103
(¢] Time 20.22
B THSTRUM dpx4 00
d k FROBHD 9§ mm QWP 1H/29
PULPROG 230
OTIPS m 32768
12 SOLVENT CDCll
KBS a
= o
SWH 4223, 6B5 Hz
FIDRES 0.250967 Hz
AQ 1.9523444 ses
RG 4597.6
=] B0, 800 usec
. CE 6.00 usec
TE 303.2 K
. o1 1.00000000 sec
HWCREST 0. 00000000 sec
1 HCHERE 0.01500000 sec
-------- CHANHETL, £l ====s==wu=
wuC1 1H
Fl 10,70 usec
FL1 4.00 dB
SFGl 4001324710 MEz
F2 = Processing parameters
51 16384
5F 400, 1300092 MHz
WOR b
S2B a
L8 0.00 Hz
GE a
) A 'l EC 1.00
T T T T T T T T T T T T T T T T T
95 9.0 85 80 7.5 70 65 60 55 50 45 4.0 35 3.0 256 20 1.5 1.0 ppm
||a|snk r-lr- I‘wJ ) rit
il |5 g 8 =3
~ |2 =1k e - e =t
| | el
r H
o, (O
i |
lo) Current Data Parametars
WAME Jand3-2009
Br E£PHO
kOTIPS FROCRG 1
FZ - Roquisition Paraseters
12 Date_ 20090103
Time 21.31
INSTRUM av&lD
FROBHD 5 mm BRBBO HR-
PULFROG 2gpgdl
o 65536
SOLVENT COEL3
S 205
4
35871,223 Hz
0,548377 Hz
0,9110143 sec
18350.4
13,500 usec
6.00 usec

. 4 . . . —_— -

200 180 160 140 120

20

S

293,49
2.00000000 sec
0.03000000 sec
1.08999%9%6 sec
0. 00000000 sas
0.01500000 sec

== = CHANHEL [] w=s=s===
RUC1 13C

Pl 7.80 usec
PL1 0,00 d8
SE01 1505178989 MKz

== CHANKEL £ =
CEDERGZ W,

HUC2
FUPDZ

SFO2 EO0, 1324005 MHz
¥2 - Processing paraneters
51 32768
F 150.902E090 MHZ
EM
1]
LB .00 Hz
1]
PC 1.40



LJ\?uﬂmatd:ﬁ

3000

B4
N

Z
108/01/03 23:06

Memor y#d
buckground

2: 2941 88, 82 2225
B 1484 67 85 0078
19: 881.31, 5. 6806

I
2000
Wavenumberlcm=1|

ok
FHRAL =230
AFpLAE-F

3. 28684.74, 921813 4: 1725 98,
7. 1278.57, 948629 a:
11: 68304, 953508
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"Ho, OH  current bata Parameters
= HAME Kar3l-zo09
{ EXPNO 30
) FROCHO 1
I Br H F2 = Requisition Parameters
' Date_ 20030331
13 Time 15.58
IHSTRUM dp400
| 5 mm QNP 1H/23
w3l
32TER
Byr
3z
o
8223685 Hz
0.250967 Hz
L. 9823444 sec
2560.3
60,800 usec
6.00 usec
3.2 K
- 100000000 sec
f 0.00000000 ses
| 0.01500000 sec
| ! ==z=ccm= CHRNNEL [l esssse=s
WUCL 1H
Fl 10.70 usec
PLL 4.00 dB
SFOL 400.1324710 MHz
} F2 - Processing parameters
=1
SF 400.1305674 MH=z
WoW EM
1 SSB 0
-U L 0,30 Hz
_,_/\\ GB ]
— ol U
T T T T ™ T
12 11 10 7 4 3 2 ppm
) i "
ﬂ.J - B [ = ‘L L
3 = a5 = 1% ‘f‘
- = alle ol [l e
o4 I R @0 @
- " ook b b H o
o o WS @ e O . : .
E 8355AAARARARAY S g g BSZ&ER
N | (O
Current Data Parameters
HRME Maril-200%
¢ H  EXERO 31
HO, PROCKG 1
F2 - Acquisition Farameters
Data_ 2005033
Br Time 16.13%
H INSTRUM dpRA00
PROBED 5 mm QNP 1H/29
13 FULFROG 2gpq30
™ 65536
SOLVENT Fyr
N3 180
DS 2
SHH 31847.133 Hz
FIDRES 0.485949 Hz
AQ 1.0269652 sec
RG 72882
DH 15.700 uses
DE 6.00 usec
TE 303.2 K
o1 2.00000000 sec
I dll 0.03000000 ses
DELTA 1.89995958 sec
MCREST 0.00000000 ses
MCWRE 0.01500000 sec
| wemwmeme CHANNEL £] =wemmew
| NUCL 13¢
{ PL 8,60 usec
| BL1 2.00 48
5F01 100.5254358 MH=z
======== CHANNEL f2 sessemc=
| CEDPRGZ waltzlé
| wuC2 1H
PCEDZ BO.00 usec
PL2 4.00 4B
PL12 21.47 d&
PLL3 21.47 dp
BFO2 400.1316005 MHz
FZ = Frocessing parameters
SI 3276E
3F 100.6128973 MHz
WOW M
5B 0
1.00 Hz
T T T T | — T T T T :2 3 .g
200 180 160 140 120 100 80 60 40 20 ppm
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B | ~ . 1 . L 5 L L
4000 3000 2000 1000 a0
’ Wavanumber|cm=1]
NE#H 16 4 eme1 r H
a(yuy ™ . RO Cosine HO,
Ty 1 AFruZE=F 2 m/'see
109/03/31 16:35 o
A=E Br
ZrdiL& Mamor y¥4 H
HLAE buckgr ound
L 13
1: 327550, B5. 9558 2: 202356, 08,5016 3: 2380.69, 95 5681 4: 234887, 82803
5. |18.83, 888083 6 1607.38, 60,8534 7: 1574.50, 93 8574 B: 1424 17, 88 2745
9: 116865, 97.0814  10: 1082.80, G2.6470  Ti: 83685 78771 12. 52744, 062881
13 40083, 91,2279
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Current Data Parameters

NAME Mar02-2009
Ms EXPNO 61
H PROCND 1
o F2 - RAcquisition Parameters
‘ Date_ 20090302
Time 17.01
k INSTRUM dpx400
OTIPS PROBHD 5 mm QNP 1H/29
PULPROG 2930
16 TD 32768
SOLVENT CDC13
NS e
Ds 0
SWH 6223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
RG 1824.6
oW 60.800 usec
DE 6.00 usec
TE 303.2 K
. DL 1.00000000 sec
MCREST 0,00000000 sec
MCWRK 0.01500000 sec
m======= CHANNEL fl s=======
NOC1 1H
P1 10.70 usec
PL1 4.00 dB
SF01 400.1324710 wHz

F2 - Processing parameters

31

SE 400.1300092 MHz
EM

wDoW
558 0
LB 0.30 Hz
GB Q
l ii BC 1.00.
T T T

T T T T T T T T T T T T T T T
95 9.0 85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm

2 (& 2 = = (33 25
- = - - | [Se od |
-
a o dmoo @
i = ARsE 8 CEELEET 8% a4 s Eg 2
w - o@em o e . - . O .
g 3 B8y 3 EEEEIEE 55 5d B R
Current Data Parameters
NAME Mar02-2009
EXPNO 81
H Ms BROCNO 1
F2 - Rcquisition Parameters
O Date_ 20090302
Time 17.15
k INSTRUM dpx;gg
PROBHD 5 mm ONP 1H,
OTIPS PULPROG zgpg30
D 65536
16 SOLVENT €pCcl3
NS 406
DS 2
SWH 31B47.133 Hz
FIDRES 0.485949 Hz
RQ 1.0289652 sec
RG 2896.3
oW 15.700 usec
DE 6.00 usec
TE 303.2 K
Dl 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999398 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL {1l ======s
NUC1 13¢C
Pl 8.60 usec
PL1 2.00 dB
SFO1 100. 6254358 Miz
======== CHANNEL f2 =ssss===
CPDPRG2 waltzl6
Nuc2 18
PCPD2 80.00 usec
PL2 4.00 dB
PL12 21.47 dB
PL13 21,47 dB
SFO2 400.1316005 Mz
F2 - Processing parameters
s1 768
SF 100.6127698 MHz
WDW EM
SSB 0
B 1.00 Hz
GB 0
T T T T PC 1.40

T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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14
1
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13
Ll 15
2
5 7 1
10
4 ]
. L . I . 1L
3000 2000 1000
Wavenumberlcm- 1]
H Ms

16 5}% 4 e

ON TR~ 32 Cosine

1 AREXPUAE-F 2 m/sec o]

109/03/08 2036

Memor y#3 kOTIPS

buckground

16

88. 7907 2: 204477, 76.9865 3: 286667, 828222 4: 1730.80, 67.6003
74. 3235 8: 1480.74, 82 1824 7: 1488.48, 74.4732 8: 1350.57, 68 0180
86. 1570 10: 1175.40, 70.8730 11: 1094.41, 74.1168 12:  973.88, 85 8708
ggg;;g 14;  B06.10, 90, 7340 15: 752,10, 81.8180 16:  684.61, 853872
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Current Data Parameters
WAME Aprl5-2009
H N3 EXENO 91
PROCNO 1
0 F2 - Requisition Parameters
Date 20090415
| Time 17.43
OTIPS INSTRUM dpx400
PROBHD S mm QNP 1H/29
17 PULPROG 2930
™0 32768
SOLVENT coell
NS B
DS ]
SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
RG 1448.2
oW 60.800 usec
DE 6.00 usec
TE 303.2 K
- Dl 1.00000000 sec
MCREST 0.00000000 sec
MCHRE 0.01500000 sec
——= CHANNEL fl ==s=====
NUCl 1H
Pl 10.70 usec
PL1 4.00 dB
SFO1 100.1324710 MHz
F2 = Processing parameters
SI 16384
SF 400.1300092 MHz
WDH EM
SSB 0
LB 0.30 Hz
GB 0
\ BC 1.00

T T T T T T T T T T T T T T T T T T
95 9.0 85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm

2 si3 2 a8 ol
|~ Aadh o~ Aalbdd |2
-
@ ® o o .
8 FogRRT 4 88338 & %8 s % EEEZ
w — @@ M k=] IR . - . .
£ Z BERE 2 gerge 2 £ 5 5= BC)QR
Current Data Parameters
N NAME Rprl5-2009
H 3 EXPNO 92
PROCNQ 1
(o] FZ2 - Acquisition Parameters
Date 20090415
| TsTROM apRido
%
OTIPS PROBHD 5 mm QNP 1H/29
17 PULPROG zgpg30
D 65536
SOLVENT cpel3
NS 318
DS 2
SWH 31847.133 Hz
FIDRES 0.485949 Hz
AQ 1.02B9652 sec
RG 20642.5
DW 15.700 usec
DE 6.00 usec
TE 303.2 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
==ms===s CHANNEL [l ===s====
NUC1 13
Pl B.60 usec
PL1 2.00 dB
SFOL 100.6254358 MHz
1H
PCPD2 80.00 usec
PL2 4.00 dB
F PL12 21.47 dB
PL13 21.47 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
SI
SF 100.6127698 MHz
WDW EM
35B Q
B 1.00 Hz
GB
T T T L T T T T T T PC 1.40
180 160 140 120 100 80 60 40 20 0 ppm
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or B0

UGS m bR
WUNFFRADE

60
50 L - — I} i} L
4000 3000 2000 1000 400
- wavenumberlem=1] '
H N3
% 16 S 4 om1
EEUPZ N FHRE =232 Cosine 0
N 1 / A puAE—F 2 mm/sec \_
? 109/04/15 20: 44 OTIPS
ILE Memor y#3
B buckgr ound 17
b
1: 340278, 86.0810 2. 294380, 68,7794 3: 2866 67, 69.9037 4: 2097.21, 57.0311
5: 1715,37, 63.7242 B: 1616.06, 70.5728 7: 1486.78, 79.2320 B: 1469.49, 601118
9: 1366.32, 76.5065 100 1281.47, 87.900% 11 124397, 87.2766 19: 1082.48, 6% 0546
13: 1014.34, 88.8378 14: 882,27, 80.4073 15: 75114, 72.8242 15:  685.57, B81.513
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N3 Current Data Parameters
H NRME Mayl7-2009
EXPNO 1
PROCNO 1
(0]
F2 - Acquisition Parameters
H Date_ 20090317
Time 13.00
INSTRUM dpx400
18 PROBHD 5 mm QNP 1H/29
PULPROG 2g30
TD 32768
SOLVENT cpeld
NS 8
DS a
SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
RG 9195.2
D 60.800 usec
DE 6.00 usec
TE 303.2 X
DL 1.00000000 sec
° MCREST 0.00000000 sec
MCWRK 0.01500000 sec
=
Pl 7.90 usec
PL1 3.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
5L 16384
SF 400.1300092 MHz
WOwW no
SSB a
e 0.00 Hz
GB
J _r ] J PC 1.00

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 65 6.0 55 650 45 40 356 3.0 25 20 15 10 ppm

EEeE B e

- 5w = ’

o S Al - coowma —
: . . masen I

o s as = i )

~ T Ao - Cee e w @

a A oA 3 [N - o~

BRGRER
(O

Current Data Parameters

—— 124.37

T 123.40

—

NAME Marl7-2009-hayashi
N EXPNO 20
H 3 PROCNO 1
F2 - Acquisition Parameters
o Date_ 20090317
Time 13.41
H INSTRUM spect
PROBED 5 mm PAEBO BB-
PULPROG 30
18 D 65536
SOLVENT cDCl3
NS 600
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AD 1.3631988 sec
RG 12
oW 20.800 usec
DE 6.00 usec
TE 302.9 K
Dl 2.00000000 sec
dail 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

Pl 7.20 usec
PL1 -4.00 dB
SFO1 100.6354036 MHz
s==z=z== CHANNEL £2 ======z==
CPDPRG2 waltzlé
NUC2 1H
BCFD2 80.00 usec
FL2 -4.00 4B
PL12 15.00 dB
PLL] 15.00 dB
SFOZ 400.1816007 MHz
F2 - Processing parameters
sL 32768

SF 100.6253449 MHz
WOW EM

298 0

LB 1.00 Rz
GB

T T BC 1.40

T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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ISV Sl A

1 5 7 8 &
4 10
4
3
L 1 I A i 1
3000 2000 1000
. Wavenumberlcm- 1]

16 Eor ] 4 om1

OoN TR = a Cosine

2 AEe AP~ F 2 m/sec

108/03/17 14:08 H

Memor y#3

buckground
06. 9334 2: 2358.52, 97.5331 4; 1706.69, 95 4685
£7.1081 8. 1471.42, 958913 8: 1264.11, 97 2578

96. 8497 10: 1183.11, 06 2807
94. 8560 14: 702,83, 094.0977
87. 0811 18: 486,69, 96. 6830

12:  862.96, 96. 7435
16:  545.76, 94, 3675
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Current Data Parameters
NAME

Mar20-2009
3 EXPNO
Mef PROCRO 1
le] F2 - Acquisition Parameters
N Date_ 20090320
M Time 14.13
e INSTRUM %400
PRCBHD 5 mm QNP 1H/25
19 PULPROG 2g30
™ 32768
SOLVENT €DC13
NS ]
DS 0
SWH 8223.685 Hz
FIDRES 0.250967 Hz
RAQ 1.5923444 sec
RG 1824.8
oW 60.800 usec
DE 6.00 usec
TE 303.2 K
Dl 1.00000000 sec
MCREST 0.00000000 sec
MCWRE 0.01500000 sec

=== CHANNEL fl s===s====

1H
10.70 usec

4.00 dB
400.1324710 MHz

51

SF 400.1300092 MHz

WDW no

83B )

LB 0.00 He
0

GB
BC 1.00

T T T T T T T T T T T T T T T T T T
95 9.0 85 80 7.6 7.0 65 60 55 5.0 45 40 356 3.0 25 2.0 15 1.0 ppm

175.28
124.18
123.16
108.58
77.32
77.00
T6.68

— 145,88
80.97

_—130.20

—126.37

=

=

?

hGRER

m o= 2w
® & @a -~
8w 8w
noe Moo
Current Data Parameters
NAME Mar20-2009
EXPNO 41
Me 3 PROCNO 1
F2 - Acquisition Parameters
(o] Date_ 20080320
N Time 14.38
Me INSTRUM dpx400
PROBHD 5 mm QNP 1H/29
19 PULPROG zgpg30
TD 65536
SOLVENT CDCL3
KNS 335
H 31847.133 Hz
FIDRES Hz
AQ sec
RG
oW usec
DE usec
TE K
Dl sec
dll 0.03000000 sec
DELTA 1.899999%98 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
msmsmace CHANNEL ] =sesse=s
NUCL 13c
P1 8.60 usec
PL1 2.00 dB
SFOL 100. 6254358 MHz
======== CHANNEL f2 =s==s===
CPDPRGZ waltzl6
NuC2 1H
PCPD2 80.00 usec
PL2 4.00 dB
BL12 21.47 dB
PL13 21.47 dB
SFO2 400.1316005 MHz

F2 - Processing parameters
51 32768

SF 100. 6127718 MHz
WoW EM
SSB 1]

B 1.00 Hz
GR [i}

PC 1.40
60 40 20 0  ppm
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100

1 B0

60 3
50 . L ' L . 1 P
4000 3000 2000 1000 400
. Wavenumberlcm-1]
N3
Me!
HNEY 18 2 4 om-1
20T 1) v ON 7#‘?41‘!—"/:‘1 Cosine
A 1 AxruAP—F 2 am/sec (e}
=L 109/03/20 16:18
MEN Me
Z27LILE Memor y#3.
HoFNE buckground
EFEI 19
1: 283416, 80.487 2: 2827.13, 88.5275 3: 2008.17, 58 8342 4: 1725.01, 58 4820
5. 1613.16, 62, 5633 8: 1402.83, 74. 0805 7: 1469, 48, 66, 7502 8: 1372.10, 77. 2481
9: 1348.86, 78 6395 10:  1308. 43, 89 8620 11: 1250, 81, 88, 5780 1105.01, 801304
13: 1065.48, 92 3101 14: 102305, 86.9027 15:  970.02, 92,7791 © 754,80, 89 5357
17 §98.11, 90.2584 18: 567.82, ©8.1569 19: 538,04, 894278 20: 48405, 823390
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20
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amn
(<O

Current Data Parametezs

RN WA RARRS RaRy LM A RARAS RARAS
96 90 85 80 7.5 7.0 65 6.0 55 50 45

g

g

g

-

Y

W

T T T
40 35 3.0 25 20 15 10

Y

HAME Aprle-200%
EXPHD 164
PROCHD 1

F2 - Acquisition Parameters
Date 20090416
Time z1.11
INSTROM dpxd i
PROBHD & mm QMP LHA29
FULBROG zgdlb

T 2768
SOLVERT COC13

Hs E

o8 [

SWH B223.685 Hz
FIDRES 0.250867 Hz
g 1.9923444 sec
BG 3649.1

o 60,800 usec
OE £.00 usec
TE 303.2 K
ol 1.00000000 sec
KCREST 0.00000000 sec
MOWRE 0.01500000 see
sasmsass CHANMEL fl ssssssss
BUCL 1H

Pl 10.70 usec
FL1 4.00 48
SFOL 400, 1324710 MHz
FI - Processing parameters
34 16384

gF 400, 1300092 MHz
WIW na

558 0

LB 0.00 He
B 0

BC 1.00

T
ppm

w eme n e
" art 4 = = goQgs n @e @
ra nLg =@ F ]
8 BRRZ 8 2 gpfdr ¢ g9 BSZ&:R
1 A
||/ Y | (O
i \'4 .
Current Data Farameters
HAME ApriE-200%-hayashi
EXPRO 7
Me PROCHO 1
NH P2 - hequisition Parameters
Date_ 20090416
N H Time X 22,16
Me THSTRUN spect
FROBAT & me PABBO BB-
20 PULPROG 2gpg30
o 65536
SOLVENT coe1y
s i024
ns 4
S 24038.461 HE
FIORES 0.366798 Mz
AQ 1.36315%88 sec
RG 201
o 20.800 usac
DE 6.00 usac
TR 296.9 K
DL 2.00000000 sec
dail 0.03000000 sec
DELTA 1.89993998 sec
O 1
CHANMEL fl ===sss=s
i3c
T.20 uses
-3.50 dB
SPOL LOD.EXS4036 MHz
ssmasss= CHAMNEL £2 =
CPOPREZ walbzlé
wuc2 i
PFCPD2 80,00 usac
PL2Z 4.00 4B
PLL2 14.50 dB
PLL3 14.50 dB
BFO2 4001816007 MHz
F1 - Processing parameters
g1 32768
i SF 100.6253433 MHz
W EM
A58 [
et ks - " n LB 1.00 Hz
T T T T T T T T ﬁ 1.:3
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88. 8743 3: 2637.08, 97.9080 4 2080.44, B4.6147
893 3443 7: 1540.85, 966429 8. 1480.79, ©4.7061
48. 5585 11 B38.20, 874888 12: 743,42, 84 3726
92. 2008 16 408.91, 62 84%)

15:  414.55, 83,0488
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Current Data Parameters

AME Rpr23-2008
Me EXEN0 12
PROCHD 1
NMe
FZ = Acguksition Parameters
N H Date 2009042
Me Time 10,05
INSTRUM dpxd 00
| PROBHD 5 mm QNP 1H/25
21 PULEROG 2930
| T 3268
! SOLVENT cocl3
| ns ]
| os ]
| SKH 8223, 685 Hz
FIDRES 0.250957 Hz
Jil 1.95234d4 sec
RG 1443.2
el 60,800 usec
v 6,00 usec
7L 303.2 K
. ol 1.00000000 sec
MCREST Q.00000000 sec
MCWREK 0.01500000 ses
CHANNEL £l =
]
| 10,70 waec
4.00 dB
400.1324710 MHz
F2 = oneesslnq pazameters
51
5F 400.1300092 MHz
WOW ne
I 250 []
I LB 0.00 Hz
Ga [1]
§ EC 1.08
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95 80 85 80 76 70 656 60 55 50 45 40 35 30 26 20 15 1.0 pPPM

g e g EEeEEee

o™ man m @
ﬁ 3388 % g mes § a3q
" ame - ) (i - ]
8 B85E & 33 £re 8 883 B R
1 I|I H |
| |\ \/ (O
| |
Current Data Parameters
Me MAME Aprz2=2009
EXPNO 21
NMe EROCHO 1
N H F2 - Asquisition Paramsters
bate 20090422
Me Time" 10.19
INSTRUM Aprd 00
21 PROBAD 5 mm QNP 1H/20
PULPROG zagpg30
™ 65536
SOLVENT £oelLd
HE 1}
o3 z
SWH 31847.133 Hz
FIDAES 0.485949 Hz
RO 1.0289652 sec
RG 1288, 2
=4 15,700 usec
DE 6.00 usec
TE 03,2 K
el 2.00000000 sec
dii 0.03000000 sec
DELTA 1.68%999598 sec
MCREST 0. 00000000 sec
B 0.01500000 sec
------ CHANNEL f] m=w==msx
HUCL 13c
Fl B.60 usec
PL1 2.00 dB
SFOL LOD.8254358 MHAz

=mzmr=e= CHANNEL 2 meesssss

CPDPRG2 waltzlé

g [eerd 1H
FCFDZ BO.00 usec
FLZ 4.00 dB
FLlZ 21.47 dB
PL13 21.47 dR
SFOZ 4070.131600% MRZ

¥I - Processing parameters

5F 1006127718 MHz
WO EM
S5B 0
B 1.00 Kz
GB 0
T T T T T T T T T T BC 1.80
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gtl!]! 32 ﬂg 4 onr1 Me
2= PR ON FRY S =a 2 Gosine NMe
T 1 AFq LAE—F 2 mm/sec
B 108/04/24 10:15 N H
i3 te
7 Womor y#3
v oIng buckgr ound 21
AWk
1: 2038.02, 82.5473 2: 2781.46, 06,4218 3: 1608.34, 83,3025 4: 1480.74, 03 8498
5: 1264.00, 09,8510 g 1254.47, 0B 2808 7 1162.87, 62,4345 8: 1086.28, 881443

9 1041.37,  00.3837 10:  B30.3g, 8p. 0991 1: 742,46, 87.8738
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