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Proline-Surfactant Combined Organocatalyst for the Highly Diastereo- and
Enantio-Selective Aqueous Direct Cross-Aldol Reaction of Aldehydes

Yujiro Hayashi, * Seiji Aratake, Tsubasa Okano, Junichi Takahashi, Tatsunobu Sumiya, Mitsuru Shoji
Department of Industrial Chemistry, Faculty of Engineering, Tokyo University of Science,
Kagurazaka, Shinjuku-ku, Tokyo 162-8601, Japan

Typical procedure of asymmetric cross-aldol reaction of two aldehydes in water

(Table 2, entry 4)

To a mixture of (25, 4R)-4-decanoyloxypyrrolidine-2-carboxylic acid (11 mg, 0.04 mmol), water (130 uL)
and benzaldehyde (41ul, 0.4 mmol) added propanal (144 pL, 2.0 mmol) successively at 0 °C. After stirring
the reaction mixture for 72 hours at that temperature, MeOH (2 mL) and NaBH, (151 mg, 4 mmol) was added.
The reaction mixture was stirred for 1 hour at O °C. The reaction was quenched with pH 7.0 phosphate buffer
solution and the organic materials were extracted with chloroform three times and the combined organic
extracts were dried over anhydrous Na,SO,, and concentrated in vacuo after filtration. Purification by
preparative thin layer chromatography (diethyl ether : benzene = 2 : 1) gave (1R,2R)-1-phenyl-2-
methylpropane-1,3-diol (59 mg, 0.35 mmol) in 88% yield as the diastereomeric mixture (anti : syn =>20:1).

(1R. 2R)-1-Phenyl-2-methylpropane-1.3-diol"- >(Table 2, entry 4)

was known compound.

Enantiometric excess was determined by HPLC with a Chiralpak AD-H column (30 : 1
hexane : 2-propanol, A= 230 nm), 1.0 mL / min; major enantiomer tr = 27.2 min, minor
enantiomer tr = 38.6 min, after conversion to the monobenzoyl ester.
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The absolute stereochemistry of the anti aldol adduct was determined by the chiral HPLC analysis by
comparing the retention time of present aldol product with that synthesized by L-proline in DMF by
MacMillan’s procedure’.

(1R, 2R)-1-(0-Chlorophenyl)-2-methylpropane-1,3-diol (Table 2, entry 1)

'"H NMR (400 MHz, CDCl,): 8 0.81 (3H, d, J= 7.2 Hz), 2.02-2.05 (1H, m), 2.80 (1H, br
s), 3.30 (1H, br s), 3.61-3.70 (2H, m), 5.05 (1H, d, J= 6.8 Hz), 7.14 (1H, t, J= 7.6 Hz),
7.22-7.27 (2H, m), 7.50 (1H, d, J=7.6 Hz);

3C NMR (100 MHz, CDCl,): 8 13.7, 40.7, 67.1, 76.1, 127.2, 128.1, 128.7, 129.4, 132.5,
140.9;

IR (neat): v 3357, 2966, 2932, 1572, 1471, 1438, 1034, 754, 703 cm™;

HRMS (FAB): [M+Na] calcd for [C,,H,;CINaO,]: 223.0504, found: 223.0496;
Enantiomeric excess was determined by HPLC with a Chiralpak AS-H column (100 : 1 hexane:2-propanol,
A=254 nm), 1.2 mL/min; major enantiomer tr =15.2 min, minor enantiomer tr =17.2 min, after conversion to
the monobenzoyl ester.

Cl OH OH

(1R, 2R)-1-(p-Chlorophenyl)-2-methylpropane-1.3-diol (Table 2, entry 2)

'"H NMR (400 MHz, CDCl,): 8 0.62 (3H, d, J= 7.2Hz), 1.88-1.95 (1H, m), 2.79 (1H, br
s), 3.29 (1H, br s), 3.58-3.70 (2H, m), 4.45 (1H, d, J= 8.4 Hz), 7.12-7.21 (2H, m),
7.25-7.26 (2H, m);

3C NMR (100 MHz, CDCl,): 8 13.7,41.7, 67.8, 76.7, 128.1, 128.6, 133.5, 141.9; cl
IR (neat): v 3342, 2927, 2359, 1490, 1456, 1089, 1013, 830 cm™;

HRMS (FAB): [M+Na] calced for [C,,H,;CINaO,]: 223.0496, found: 223.0487;

Enantiomeric excess was determined by HPLC with a Chiralcel OD-H column (100 : 1 hexane : 2-propanol,
A=254 nm), 1.0 mL / min; major enantiomer tr = 9.6 min, minor enantiomer tr = 13.0 min, after conversion to
the dibenzoyl ester.
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(1R, 2R)-1-(p-Fluorophenyl)-2-methylpropane-1.3-diol (Table 2, entry 3)

"H NMR (400 MHz, CDCL,): 8 0.65 (3H, d, J= 4.0 Hz), 1.94-2.01 (1H, m), 3.00 (1H, br
s), 3.37 (1H, br s), 3.63-3.75 (2H, m), 4.49 (1H, d, J= 8.0 Hz), 6.98-7.03 (2H, m),
7.25-7.30 (2H, m);

3C NMR (100 MHz, CDCl,): 8 13.7, 41.7, 67.9, 76.7, 115.3, 128.3, 139.1, 162.3;

IR (KBr): v 3341, 2925, 1604, 1510, 1224, 1025, 834 cm";

HRMS (FAB): [M+Na] calced for [C,,H,;FNaO,]: 207.0792, found: 207.0787,
Enantiomeric excess was determined by HPLC with a Chiralpak AS-H column (100 : 1 hexane : 2-propanol,
A= 254 nm), 1.0 mL / min; major enantiomer tr = 20.2 min, minor enantiomer tr = 26.9 min, after conversion
to the monobenzoyl ester.
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(1R, 2R)-1-(Naphthalen-2-yl)-2-methylpropane-1.3-diol (Table 2, entry 5)
'"H NMR (400 MHz, CDCl,): 6 0.72 (3H, d, J/=7.2 Hz), 2.22-2.10 (1H, m), 3.01
(1H, br d, J=2.4 Hz), 3.46 (1H, br s), 3.66-3.84 (2H, m), 4.71 (1H, d, J= 8.4 Hz),
7.43-7.51 (3H, m), 7.76 (1H, s), 7.78-7.86 (3H, m);

3C NMR (100 MHz, CDCl,): 8 13.9, 41.4, 68.0, 80.9, 124.5, 125.8, 126.0, 126.2,
127.7,128.0, 128.3, 133.1, 133.2, 140.7;

IR (neat): v 3308, 2964, 2925, 2878, 1389, 1357, 1030, 867, 821, 750 cm™;
HRMS (FAB): [M+Na] calcd for [C,,H,(NaO,]: 239.1043, found: 239.1043;
Enantiomeric excess was determined by HPLC with a Chiralcel OD-H column, (50 : 1 hexane : 2-propanol),
A=254 nm, 1.0 mL / min; major enantiomer tr =9.0 min, minor enantiomer tr =10.3 min after, conversion to
the dibenzoyl ester.
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(1R, 2R)-1-(Naphthalen-1-yl)-2-methylpropane-1.3-diol (Table 2, entry 6)
'"H NMR (400 MHz, CDCl,): 8 0.79 (3H, d, J=4.5 Hz), 2.30-2.41 (1H, m), 3.04
(1H, br s), 3.15 (1H, br s), 3.67-3.84 (2H, m), 5.31 (1H, d, J=7.6 Hz), 7.43-7.53
(3H, m), 7.59 (1H, d, J=7.2 Hz), 7.78 (1H, d, J=8.0 Hz), 7.83-7.89 (1H, m),
8.15-8.22 (1H, m);

3C NMR (100 MHz, CDCl,): 8 14.4, 40.8, 67.6, 78.0, 123.6, 124.6, 125.3, 125.6, 126.0, 128.3, 128.9, 130.8,
134.0, 139.0;

IR (KBr): v 3347, 2927, 2360, 1509, 1457, 1167, 1086, 1025, 799, 778 cm™’;

HRMS (FAB): [M+Na] calcd for [C,,H,(NaO,]: 239.1043, found: 239.1029;

Enantiomeric excess was determined by HPLC with a Chiralcel OD-H column (100:1 hexane:2-propanol), 1.0
mL/min; major enantiomer tr = 15.5 min, minor enantiomer tr =18.6 min, after conversion to the dibenzoyl
ester.

(1R, 2R)-1-(p-Tolyl)-2-methylpropane-1,3-diol(Table 2, entry 7) OH OH
'"H NMR (400 MHz, CDCl,): § 0.68 (3H, d, J=6.8 Hz), 2.01-2.07 (1H, m), 2.33 (3H, \/?Y
s), 2.60 (1H, br s), 2.77 (1H, br s), 3.68-3.80 (2H, m), 4.50 (1H, d, /=8.4 Hz), 7.15 \

(2H, d, J=8.0 Hz), 7.21 (2H, d, J=8.0 Hz); Me

BC NMR (150 MHz, CDCl,): 8 13.9,21.2, 41.7, 68.2,80.9, 126.6, 129.2, 137.7,
140.4;

IR (neat): v 3358, 2924, 2386, 1558, 1541, 1508, 1457, 1027, 812, 560 cm™;
HRMS (FAB): [M+Na] calcd for [C,;H,;NaO,]: 203.1043, found: 203.1046;
Enantiomeric excess was determined by HPLC with a Chiralcel OJ-H column (30 : 1 hexane:2-propanol), 1.0
mL/min; major enantiomer tr = 19.2 min, minor enantiomer tr =28.3 min, after conversion to the dibenzoyl
ester.

(1R, 2R)-1-(0-Methoxyphenyl)-2-methylpropane-1,3-diol(Table 2, entry 8)
"H NMR (400 MHz, CDCl,): 6 0.72(3H, d, J=6.8 Hz), 1.64 (1H, br s), 2.15-2.27 (1H,
m), 3.04 (1H, br s), 3.65-3.76 (2H, m), 3.84 (3H, s), 4.80 (1H, d, J=8.4 Hz), 6.88 (1H,

OMe OH OH

S2



d, J=8.0 Hz), 6.96 (1H, t, J/=7.6), 7.22-7.31 (2H, m);

3C NMR (100 MHz, CDCl,): 8 13.8, 40.4, 55.3, 67.9,76.2, 110.6, 120.8, 128.1, 128.6, 130,9, 156.6;

IR (KBr): v 3367, 2931, 2360, 1602, 1491, 1458, 1287, 1241, 1028, 934, 755, 418cm™;

HRMS (FAB): [M+Na] calcd for [C,;H,;NaO;]: 219.0992, found: 219.1015;

Enantiomeric excess was determined by HPLC with a Chiralpak AS-H column (10 : 1 hexane:2-propanol),
1.0 mL/min; major enantiomer tr =6.8 min, minor enantiomer tr =7.2 min, after conversion to the dibenzoyl
ester.

(1R. 2R)-1-(p-Methoxyphenyl)-2-methylpropane-1,3-diol* (Table 2, entry 9)
was known compound. s
'"H NMR (400 MHz, CDCL,): § 0.66 (3H, d, J= 7.2 Hz), 1.98-2.09 (1H, m), 2.66 (1H, J/ j”\]’
br s), 2.87 (1H, br s), 3.61-3.77 (2H, m), 3.79 (3H, s), 4.48 (1H, d, J= 8.6 Hz), 6.87 MeO™

OH OH

(2H, brd, J=8.7 Hz), 7.26 (2H, br d, J= 8.7 Hz);

3C NMR (100 MHz, CDCl,): 8 13.8, 41.7, 55.3, 68.1, 80.6, 113.8, 127.9, 135.7, 159.2;

IR (neat): v 3366, 2959, 2927, 2360, 1612, 1513, 1247, 1032, 834 cm™;

HRMS (FAB): [M+Na] calced for [C,;H,(NaOs]: 219.0992, found: 219.0992;

Enantiomeric excess was determined by HPLC with a Chiralcel OD-H column (100 : 1 hexane:2-propanol),
1.2 mL/min; minor enantiomer tr =145.1 min, major enantiomer tr =149.4 min

(1R, 2R)-1-Cyclohexyl-2-methylpropane-1,3-diol*’ (Table 2, entry 10)

was known compound.

Enantiomeric excess was determined by HPLC with a Chiralcel OJ-H column (100 : 1
hexane:2-propanol), 0.5 mL/min; major enantiomer tr =11.8 min, minor enantiomer tr
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=13.6 min after conversion to the dibenzoy]l ester.

(1R. 2R)-1-(Furan-2-yl)-2-methylpropane-1,3-diol® (Table 2, entry 11)
was known compound. OH )o"'
Enantiomeric excess was determined by HPLC with a Chiralpak AS-H column (100 : 1 QO\“?“q

hexane:2-propanol), 0.5 mL/min; major enantiomer tr =42.4 min, minor enantiomer tr

=47.8 min, after conversion to the monobenzoyl ester.

(1R, 2R)-1-(0-Chlorophenyl)-2-isopropylpropane-1,3-diol (Table 2, entry 12)

'"H NMR (400 MHz, CDCl,): 8 1.01 (3H, dd, J=1.2, 6.8 Hz), 1.13 (3H, dd, J=1.2, 6.8
Hz), 1.97-2.08 (1H, m), 2.41-2.47 (1H, m), 3.20-3.27 (1H, m), 3.66-3.82 (2H, m), 5.45
(1H, t,J=4.9 Hz), 7.17-7.27 (1H, m), 7.28-7.36 (2H, m), 7.61-7.66 (1H, m);

3C NMR (100 MHz, CDCl,): 8 20.0, 21.1, 25.8, 49.6, 61.2, 73.4, 126.9, 128.0, 128.4, -
129.5, 131.8, 141.4;

IR (neat): v 3324, 2960, 1469, 1439, 1194, 1048, 1036, 998, 757, 705 cm™;
HRMS (FAB): [M+Na] calcd for [C,,H,,CINaO,]: 251.0809, found: 251.0815;
Enantiomeric excess was determined by HPLC with a Chiralpak IA column (150 : 1 hexane:2-propanol), 1.0
mL/min; major enantiomer tr = 21.9 min, minor enantiomer tr =25.2 min.

Cl OH OH

(1R, 2R)-1-(0-Chlorophenyl)-2-benzylpropane-1.3-diol (Table 2, entry 13)

'"H NMR (400 MHz, CDCL,): § 2.15-2.23 (1H, m), 2.82-2.96 (2H, m), 3.50-3.56 (1H,
m), 3.68-3.72 (1H, m), 5.21 (1H, t, J=4.8 Hz), 7.15-7.38 (8H, m), 7.65 (1H, dd, J=1.2,
7.6 Hz);

3C NMR (100 MHz, CDCL,): § 34.9, 45.8, 62.4, 74.5, 126.2, 127.0, 127.8, 128 4,
128.6, 128.8, 129.0, 129.2, 129.5, 131.9, 140.0, 140.9;

IR (neat): v 3336, 2924, 1440, 1192, 1127, 1073, 1031, 911, 753,701 cm™;

HRMS (FAB): [M+Na] calcd for [C,;H,,CINaO,]: 299.0809, found: 299.0810;
Enantiomeric excess was determined by HPLC with a Chiralcel OJ-H column (30 : 1 hexane:2-propanol), 1.0
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mL/min; major enantiomer tr = 17.6 min, minor enantiomer tr =22.5 min.

4.4-Dimethoxy-2-benzylbutane-1,3-diol (diastereomeric mixture (ratio=4 : 1), Table 2, entry 14)

The relative stereochemistry of this compound was not determined.

'H NMR (400 MHz, CDCL): § 2.07-2.17 (0.8H, m), 2.45-2.48 (0.2H, m), 2.67 (0.2H,
d,J=2.4Hz),2.72 (0.8H, d, J= 3.2 Hz), 2.80-2.92 (3H, m), 3.34 (2.4H, s), 3.40 (0.6H,
s), 3.45 (2.4H, s), 3.49 (0.6H, s), 3.62-3.73 (2H, m), 3.90 (0.8H, dt, J=11.6, 3.2 Hz), OMe
3.95 (0.2H, dt, J=2.4, 6.8 Hz), 441 (0.2H, d, J= 6.8 Hz), 4.49 (0.8H, d, J= 6.8 Hz),

OH OH
MeO

7.22-7.36 (5H, m);
“C NMR (100 MHz, CDCl,): § 31.7, 35.6, 42.6, 43.6, 54.8, 55.1, 55.3,55.5, 62.8, 64.3, 73.4,73.7, 105 .2,
105.6, 126.4, 126.5, 128.8, 129.6, 140.6, 141.1;

IR (neat): v 3423, 3061, 3027, 2936, 2832, 2360, 1496, 1454, 1193, 1133, 1064, 971, 746,701 cm™';
HRMS (FAB): [M+Na] calcd for [C,;H,,NaO,]: 263.1254, found: 263.1248,;

Enantiomeric excess of major diastereomer was determined by HPLC with a Chiralpak IA column (50 : 1
hexane:2-propanol), 1.0 mL/min; major enantiomer tr = 21.2 min, minor enantiomer tr =19.6 min after
conversion to the monobenzoyl ester.

Procedure of asymmetric self-aldol reaction of propanal in water (Table 2, entry 15)
To a mixture of (25, 4R)-4-Decanoyloxypyrrolidine-2-carboxylic acid (29 mg, 0.1 mmol) and water (54 uL)
added propanal (144 uL, 2.0 mmol) successively at room tempreture. After stirring the reaction mixture for
96 hours at that temperature, the reaction mixture was cooled at 0 °C and MeOH (2 mL) and NaBH, (151 mg,
4 mmol) was added. The reaction mixture was stirred for 1 hour at 0 °C. The reaction was quenched with pH
7.0 phosphate buffer solution and the organic materials were extracted with ethyl acetate three times and the
combined organic extracts were dried over anhydrous Na,SO,, and concentrated in vacuo after filtration.
Purification by silica gel column chromatography (ethyl acetate:hexane=1:2 ~ 1:1) gave
(2R,3R)-2-methylpentane-1,3-diol and (2R, 35)-2-methylpentane-1,3-diol (41 mg, 0.35 mmol) in 35% yield as
the diastereomeric mixture (anti : syn =10:1).

(2R, 3S)-2-Methylpentane-1,3-diol '
was known compound.

Enantiomeric excess was determined by HPLC with a Chiralpak IA column (100 : 1
hexane:2-propanol, A=254 nm), 1.0 mL/min; major enantiomer(anti) tr =31.5 min, minor
enantiomer(anti) tr =34.4 min, after conversion to the monobenzoyl ester.
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The absolute stereochemistry of the anti aldol adduct was determined by the chiral HPLC
analysis by comparing the retention time of the monobenzoyl ester of present aldol product with that
synthesized by L-proline in DMF by MacMillan’s procedure’.

References

(1) Balsamo A.; Ceccarelli G.; Crotti P.; Macchia F. J. Org. Chem. 1975, 40, 473.

(2) Christlieb M.; Davies J. E.; Eames J.; Hooley R.; Warren S. J. Chem. Soc. Perkin Trans. 1 2001, 2983.

(3) Northrup, A. B.; MacMillan, D. W. C. J. Am. Chem. Soc. 2002, 124, 6798.

(4) Akita H.; Chen C. Y.; Nagumo S. Tetrahedron:Asymmetry 1994, 5, 1207.

(5) Roush W. R.; Ando K.; Powers D. B.; Palkowitz A. D.; Halterman R. L. J. Am. Chem. Soc. 1990, 112,
6339.

S4



Current Data Parameters
NAME Dec14-2005
AmMNOT ORI NY o oo~ mMI@AI -2 IRE0S S BNRIR o EXPNO 143
, NEESRSEREESE n83 52233833 8353:58 2538k 8 x
3 M~ I~ SIS SIS SIS S S ST [TolNTolNTe] mMA@mMmMmMmmMmmMm U NN -0 0 0o ? Fa—uqu\su\nnPuraunrs
L) J L) NP () ) /1 Oate_ 20051214
\/ ‘ \/ N\ // ‘ /o - ‘ Tine 22.19
Y ) (1 INSTALM dpx400
PROBHO 5 mm BBO 13C-1
PULPROG 2930
ol 32768
SOLVENT cocl3
NS 8
0s 0
SWH 8223.685 Hz
FIDRES 0.260967 Hz
AQ 1.9923444 sec
RG 203.2
OW 60.800 usec
DE 6.00 usec
TE 303.2K
01 1.00000000 sec
| MCREST 0.00000000 sec
MCWRK 0.01500000 sec
=masasss CHANNEL fl sms==zs=
NUCH 1H
! Pt 8.10 usec
PLL 1.00 d8
\ SFO1 400.1324710 MHz
F2 - Processing parameters
sI 16384
SF 400.1300375 MHz
WOW EM
SS8 0
LB 0.30 Hz
GB 0
/ { } eC 1.00
LJ 10 NMR plot parameters
cx 20.00 cm
cy 12.50 cm
F1P 9.800 ppm
- ol |lo ml (o n| |o ~ e} m = A F1 3921.27 Hz
£ (S 8|1 3| |5 o 3|18 S = >3 -0.200 ppm
H bl D °lE b I O S D I D I D F2 -80.03 2
S «||m olle wj o o - =) o] |m PPMCM 0.50000 ppn/cm
HZCM 200.06502 Hz/cm
ARRRS ‘I.,.v.”y.‘..ﬁ—rru,y,.”....\,.u,..nlu-.....|,ry...v.v.‘.yﬁv—r”y‘.u.mm.“.....,..‘.
ppm 9 8 7 6 5 4 3 2 1 0
Current Oata Parameters
NANE Dec14-2005
. 380288 LR @ o ot i
H @S oo Mo ® = - I 8 PROCNO p
by oG @@~ ~ ~ 3
InuNaQ RRRR G < a F2 - Acquisition Persmeters
\ \\/// / I Date_ 20051244
‘ Time 2.2
INSTRUN dpx400
PAOBHD 5 ma B8O 13C-1
PULPROG 200030
L 65536
SOLVENT coc13
s 172
08 2
ol 31847.133 Hz
FIDRES 0.486949 Hz
A 1.0260682 sec
6 2%0.3
o 15.700 usec
o€ 6.00 usec
T 3.2 K
04 2,00000000 sec
di4 0.03000000 sec
0ELTA 1.89990908 sec
NCREST 0.00000000 sec
NCHRK 0.04500000 sec
wemnnee CHANMEL f{ sesemsen
et 13C
P4 9.30 usec
PLL 3.00 68
SFOL 100.6254356 NHz
mmenmane CHAMNEL (2 =mesmsan
CPOPAG2 walt216
ne2 H
PCPO2 80.00 usec
A2 3.00 d8
PLi2 22.00 @@
L3 22.00 @@
8F02 400.1316008 Miz
F2 - Processing parsmsters
81 32768
5F 1006127698 M1z
now ]
ss8 0
L] 1.00 Hz2
] []
pC 1.40
10 MR plot paraseters
cx 20.00 cn
8.00 co
FiP 215.000 ppe
F1 21631.75 Hz
m 200 175 150 125 100 75 50 25 0 PewoH 11.00000 poa/ca
HZCH 1108.74048 Hz/cn

S5



1
9
13
14|
10
) . ] . ! ) 1
4000 3000 2000 1000 400
Wavenumber[cm-1]

RAE 16 2R 4 om-1
=P RUDL/ 4 ON FRESE—2a > Cosine
A2 1 AxeAE—F 2 mm/sec
=L 106/01/25 21:13
MEE
F274ILE Memor y#6
HrINA
= =P AN

1: 3357.46, 64.7432 2: 2965.98, 80.7845 3: 2932.23, 80.7236 4: 2360.44, 77.7355

5: 1572.66, 89.9476 6: 1471.42, 73.6355 7: 1438.64, 70.9591 8: 1194.69, 89.7558

9: 1082.83, 87.5273 10: 1034.62, 66.2728 11:  934.34, 92.9301 12:  754.03, 60.8449

13: 705.82, 83.8262 14: 431.01, 73.1540

S6



cl

Cl

R GRER
(<O

Current Data Parameters

NAME Dec22-2005-hayashi
EXPNO 40
PROCNO 1

F2 - Acquisition Parameters
Date_ 20051222

Time 18.45
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG 2930

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 181

DW 60.800 usec
DE 6.00 usec
TE 297.7 K

D1 1.00000000 sec
TDO 1
=mmmmmmm CHANNEL fl ==mmmmmm
NUC1 1H

Pl 12.00 usec
PL1 -4.00 dB
SFO1 400.1824713 MHz
F2 - Processing parameters
SI 32768

SF 400.1800368 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB

0
PC 1.00

T T T T T T T T T T
95 90 85 80 75 7.0 65 6.0 55 5.0

141.85
128.57
128.29
128.07

__—133.48

-

T T T
45 40 35 3

8 EH@E e

41.65
13.72

Ppm

BRGRER
(<O

Current Data Parameters
NAME

-2005-hayashi
EXPNO T30
PROCNO 1
F2 - Acquisition Parameters
Date_ 20051222
Time 23.21
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG 2gpg30
TD 65536
SOLVENT cDC13
NS i 256
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 128
DW 20.800 usec
DE 6.00 usec
TE 299.3 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 7.20 usec
PL1 -4.00 dB
SFOl 100.6354036 MHz
=mm==s== CHANNEL f2 ===s====
CPDPRG2 waltzl6é
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 32768

T

80

F 100.6253410 MHz
DW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40



101

100

%T 90

80 1 1 L 1 i
4000 3000 | 2000 1000
Wavenumber(cm~1]

N E 18 | R 4 om-1
€024y ON FRE4 =2y Cosine
T 1 | A¥YRE—F 2 mw/sec
=] 106/02/10 9:52
REH
274ILAR Memory#6
HOTIE
ATk aIAVb

(u 3342.03, 85.2281 2: 2027.41, 93.1859 3: 235048, 933831 (4/ 1489.74, 86,8248
<§?./ 1456.96, 91.3057 6: 1089.58, 84.0047 7: 1013.41, 807654 8: 83021, 902420

‘ 522.61, ©5.6061

OH

S8

400



lmn
(O

Current Data Parameters
NAME Dec22-2005-hayashi
50

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20051222

Time 18.56
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

D 65536
SOLVENT CcDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
aQ 3.9846387 sec
RG 161

DW 60.800 usec
DE 6.00 usec
TE 297.7 K
D1 1.00000000 sec
TDO 1
mmmmm=e= CHANNEL fl ==se=e=s
NUC1 1K

Pl 12.00 usec
PL1 ~-4.00 dB
SFO1 400.1824713 MHz

F2 - Processing parameters
SI 32768

SF 400.1800157 MHz
WDW EM
ssB 0
LB 0.30 Hz
GB 0
J PC 1.00
T T T T T T T T T

T T T T T T T T T T T
95 9.0 85 80 75 7.0 6.5 6.0 55 50 45 4.0 35 3.0 25 20 1.5 1.0 ppm

L < mem H @

S9




128.35
128.27
115.36
115.14

139.18
139.15
41.73
13.72

e ow

13 SR ] i AmNo~ g
gEERe B R
D~ : : : :

Current Data Parameters

— 163.55
——161.11

-
-
-
<
— 67

NAME Dec22-2005-hayashi
EXPNO 40
PROCNO 1
F2 - Acquisition Parameters
Date_ 20051222
Time 23.45
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 128
DW 20.800 usec
DE 6.00 usec
TE 299.3 K
Dl 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

== CHANNEL f] ===sc====
NUC1 13C
Pl 7.20 usec
PL1 -4.00 dB
SFO1 100.6354036 MHz

==m===== CHANNEL £2 =

CPDPRG2 waltz

NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 15.00 dB
PL13 15.00 dB
SFO2 400.1816007 MHz

F2 - Processing parameters
I 32768

F 100.6253410 MHz
WDW EM
SsB 0
LB 1.00 Hz
GB 0

T T T T ! BC 1.40

T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
110

4000 3000 2000 ' 1000

muE 16 SR 4 cm-1
OV ON TR =23 Cosine
L 1 A¥ e AE—F 2 mw/sec
=154 106/02/10 9:34
M
Z274N% Memor y#3
TR
RS aAAVBE
-~
Q 3341.07, 78.2135 2: 2925.48, 86.6147 3: 1604.48, 86.1127 4: 1509.99, 69.0552
5: 1458.89, 894813 6: 1223.61, 72.2172 7: 1157.08, 90.0552 8: 1091.51, 91.6565
9: 1024.98, 77.6477 10: 834.06, 83.9744 11: 560.22, 90. 4821 12: 526. 47, 90.2066

S10

400
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U

Current Data Parameters
NAME Feb09-2006-hayashi
21

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20060209
Time

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CcDC13

NS 16

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 297.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ==mm====
NUC1 1H

Pl 12.00 usec
PL1 -4.00

SFO1 400.1824713 MHz

F2 - Processing parameters
SI 3276

SF 400.1800157 MHz
WDOW EM
SSB 0
LB 0.30 Hz
GB 0
BEC 1.00

T T T T T T T T T T T T T T T T T
9.5 9.0 85 80 7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 15 1.0

tE

(=]
"

o~

S11



0,90
77.38

77.06
€7.95
41.43
13.86

76.75

ToemMaA-daw~m
FrHAMOS O~ ®
oMM~ VLN T R A .
TOONNNNNNN
A A A A

Current Data Parameters
NAME Decl15-2005-hayashi
40

—
Z
X
=

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20051215
Time 23.23
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT cDC13

NS 256

Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
RAQ 1.3631988 sec
RG 114

DW 20.800 usec
DE 6.00 usec
TE 299.4 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

== CHANNEL fl ========
13c

Pl 7.20 usec
PL1 -4.00 dl
SFO1 100.6354036 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz1l6
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 15.00 dB
PL13 15.00 dB
SFO02 400.1816007 MHz
F2 - Processing parameters
SI 32768
F 100.6253410 MHz
DW EM
SSB 0
LB 1.00 Hz
GB 0

T T T T T T PC 1.40

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

100
60 16 19
%1
60
18
17
40 | -
30 L i L 1 L 151
4000 3000 2000 1000
Wavenumberfcm-1]
RNE 16 R 4 cm-1
=PRI ON FRELB—Sa> Cosine
L2 2 AFw v AE—F 2 mm/sec
B 105/12/16 18:12
HEH
274NE Memor y#10
HoTLE 2naph
AAUb =P
1 3308.28, 46.5624 2: 3054.69, 84.2359 3: 2082.37, 86.1997 4: 2064.05 75.9463
5: 2025.48, 70.2465 6: 2878.24, 78.9654 7: 2361.41, 89.6916 8: 1507.10, 86.8050
9: 1471.42, 81.2031 10: 1457.92, 81.0047 11: 1389.46, 71.8899 12: 1356.68, 67.8209
13: 1121.40, 81.2575 14: 1094.41, 81.1844 15: 1029.80, 33.8087 16: 866. 85, 80.8590
17: 820.58, 44.9918 18: 750.17, 51. 4468 19:° 634.47, 81.0844 20: 510.08, 82. 4424

S12



Va2 Y NV g e

) lmn
(<O

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 2005121
| Time 12.00
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
Ds 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 181
DW 60.800 usec
DE 6.00 usec
TE 297.4 K
D1 1.00000000 sec
TDO 1
mommme== CHANNEL fl s==m=m=ws
NUC1 1H
| Pl 12.00 usec
PL1 -4.00 dB
SFOl 400.1824713 MHz
| F2 - Processing parameters
SI 32768
SF 400.1800157 MHz
| WDW EM
I SsB 0
LB 0.30 Hz

0
i PC 1.00

T T T T T T T T T T T T T T T T T T
95 90 85 80 7.5 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm

L @ R&H

S13
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Current Data Parameters
NAME Decl15-2005-hayashi
30

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20051215
Time 23.02
INSTRUM spect
PROBHD 5 PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 256

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 114

DW 20.800 usec
DE 6.00 usec
TE 299.4 K
Dl 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
munnusuws CHANNEL f]l ==s=s=====
NUC1 13C

Pl 7.20 usec
PL1 -4.00 dB
SFO1 100.6354036 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 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

F 100.6253410 MHz
DW EM
SSB 0
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
100
3
F 7
? 1
8 13
90 4
S
%7
L } y 1
80
n L 1 L 1 L | t .
4000 3000 2000 1000 400
Wavenumber[cm=-1]
ENE 18 SR 4 em-1
PR L 4 ON FREAE—2a Y Cosine
FL4Y 1 AF¥vo2E—FK 2 mm/sec
% - 105/12/16 17:29
NEE
T74ILE Memor y#5
Yo TE
ArU b QAT Imaph
V1: 3348.85, 85.6135 v 2: 2027.41, 921661 y3: 2360.44, 07.8168  , 4: 1500.03, ©01.4414
. 5: 1456.96, B89.9480 6: 1389.46, 935154 J 7: 1166.72, 95.8991 v8: 1085.73, 91.5950
V9: 1024.98, 86.1191 A0:  799.35, 85.6940 ., 11: 778.14, 77.7154 12:  437.76, 92.7438
13:  417.51, 91.6860

S14
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Current Data Parameters
NAME Feb10-2006
EXPNO 92
PROCNO 1
F2 - Acquisition Parameters
Date_ 20060210
Time 18.37
INSTRUM dpx400
PROBHD S5 mm BBO 13C-1
PULPROG 2930
TD 32768
SOLVENT CcDC13
NS
Ds 0
SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
RG 724.1
oW 60.800 usec
DE 6.00 usec
TE 303.2 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK : 0.01500000 sec
meamwuces CHANNEL fl =sssssm=
NUC1 1H
Pl -8.10 usec
PL1 1.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 4
SF 400.1300177 MHz
wWDW EM
SSB

0
0.30 Hz

\ | @ 0
BC 1.00

T T T T T T LAAARE RARAS RARAE RARAS RARRS| T T T

95 90 865 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

L T R ERR @

S15
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Current Data Parameters
NAME Febl11-2006
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date 20060211
Time 19.08
INSTRUM avé00
PROBHD 5 mm CPDUL 13C
PULPROG 2gpg30
65536
SOLVENT cpCl3
NS 2417
DS 4
SWH 35971.223 Hz
FIDRES 0.548877 Hz
AQ 0.9110143 sec
RG 14596.5
DW 13.900 usec
DE 50.00 usec
TE 298.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
=mmmmmm= CHANNEL fl ====ms=w
NUC1 ! 13C
Pl 10.00 usec
PL1 -4.90 dB
SFOl 150.9178988 MHz
mmmmssss CHANNEL f2 =ewsss==
CPDPRG2 waltzlé
Nyc2 1H
PCPD2 100.00 usec
PL2 -5.80 dB
PL12 8,00 dB
PL13 8.00
SFO2 600.1324005 MHZ
F2 - Processing parameters
sI 327
F 150.9028090 MHz
DW EM
SSB [}
LB 1.00 Hz
GB 0
T T T T T T T T T T T B 1.40
200 180 160 140 120 100 80 60 40 20 ppm
101
100
B
- L 3 ]
2 4 %
%1 8 1 ) gt
15
1 14
L 9
12
] 13
96 H
95 L 1 n 1 N |
4000 3000 2000 1000 400
Wavenumber(cm-1]
AxEy 16 2R 4 ot
t}n?‘w/'j ON TFREAE—3 Y Cosine
74> | 1 A¥PURAE—F 2 mw/sec
ZL.4 ; 106/02/10 13:39
NEE
274 Memor y#3
YN
=P aAAE
1: 3854.04, 98.1565 2: 3750.87, 98.3648 3: 3675.66, 98.7179 4: 3648.66, 88.3406
U 5: 8.43, 97.3746 \g: 2923.56, 965035 7: 2385.51, 98.0939 8: 1608.98, 08.5419
NN 8.20, 98.3680 -10:  1540.85, 98.0434 1" 1508.06, 97.6544 ,12: 1456.96, 96.9498
(18 1026.91, 96.6443 v 14: 811.88, 97.7933 15 560.22, 97.8415 16:  420.41, 87.7287
Me

S16
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! Current Data Parameters
NAME Feb09-2006- hamhi

EXPNO

- PROCNO 1
F2 - Acquisition Parameters

' | Date_ 20060209

Time 0.53

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30

™D 65536

| SOLVENT cDCl3

NS 16

DS 2
SW 8223.685 Hz

H
FIDRES 0.125483 Hz
A

Q 3.9846387 sec
RG 287
DW 60.800. usec
- DE 6.00 usec
TE 297.7 K
D1 1.00000000 sec
. TDO 1
mmemmmns CHANNEL f]l ssssssm=
NUC1 1H
Pl 12.00 usec
PL1 -4.00
SFO1 400.1824713 MHz
F2 - Processing parametez:
SI™ TN W 76!
SF 400. 1800159 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
| i h PC 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 7.0 65 6.0 55 50 45 40 3.5 30 25 20 15 1.0  ppm

4 LI I

S17
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Current Data Parameters
NAME Dec15-2005-hayashi
EXPNO 50
PROCNO 1
F2 - Acquisition Parameters
. Date_ 20051215
Time 23.45
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG 2gpg30
TD 65536
SOLVENT cDC13
- NS 256
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 114
DW 20.800 usec
DE 6.00 usec
{ TE 299.4 K
Dl 2.00000000 sec
d1l 0.03000000 sec
N DELTA 1.89999998 sec
TDO 1
====umw= CHANNEL f]l s==sssmm
NUC1 13C
Pl 7.20 usec
PL1 -4.00 dB
SFOl 100.6354036 MHz
=====mm= CHANNEL f2 =s=mesmmm=
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 3
SF 100.6253410 MHz
DW EM
) ssB 0
1B 1.00 Hz
GB 0
T T T T T T T T T BC 1.40
200 180 160 140 120 100 80 60 40 20 0 bpom
101 —
100
10
~ 9
12
%7
90
n
85
g C L 1 n 1 L 1 S
4000 3000 2000 1000 400
Wavenumberlcm—1]
RNE % 18 SR 4 cm-1
- CPER M oN TREA =2 Cosine
LY 1 AFrVAE—F 2 mn/sec
B . 105/12/16 17:36
MER
T74ILE Memory#7
o TNE o anis
JAVE =B
1: 3367.10, 89.0478 2: 2931.27, 92.7195 3: 2360.44, 93.8817 4: 1601.59, 93.8678
5: 1400.70, 85.9626 8: 1457.92, 87.6688 7: 1287.25, 95.6284 8: 1240.97, 82 4882
9: 1027.87, 83.7649 10:  934.34, 96.8755 11: 754.99, 86.6723 12:  417.51, 93.3933

OMe OH OH

S18



p-anis

7.341
7.267
7.259
7.255
7.240
6.890
6.883
6.878
6.866
6.861
6.854
4.487
4.465
3.770
3.752 -
3.743
3.739
3.726
3.706
3.679
3.637
2.872
2.664
2.063
2.054
2.045
2.042
2.036
2.032
2.027
2.023
2.017
2.014
2.006

TN TS

o

1 |

SN

1.996
1.597

cca
1.901

"

OH

MeO

-mn :
Current Data Parameters
NAME Feb10-2006-hayashi
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20060210
Time 20.32
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
™ 65536
SOLVENT €DC13
NS 16
Ds 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 406
oW 60.800 usec
DE 6.00 usec
TE 297.6 K
D1 1.00000000 sec
TDO 1
m=mmmmm= CHANNEL f]l ===se=se
NUC1 1H
P1 12.00 usec
PL1 -4.00
SFO1 400.1824713 MHz
F2 - Processing parameters
SI 32768
SF 400.1800154 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

1.00

T T T T T T T T T T T T
95 90 85 80 75 70 6.5 6.0 55 50 45 4.0 35

L] 9

T T T T T
30 25 20 15 1.0

58
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p-anis !
- nmoe N 2
g grgs 83 g2gR32 8 R% /é):
oy Lnte e~ L X T R A ) .
2 \§28§ 83 gErdsg § g (e -(‘X_)R
Current Data Parameters
NAME Feb09-2006-hayashi
EXPNO 30
PROCNO 1
F2 - Acquisition Parameters
- Date_ 20060209
Time N 2.38
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
TD 65536
SOLVENT cDC13
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
. AQ 1.3631988 sec
RG 32
DW 20.800 usec
DE 6.00 usec
TE 299.3 K
. D1 2.00000000 sec
- dll 0.03000000 sec
N DELTA 1.89999998 sec
TDO 1
===a==== CHANNEL f] =m=z====
NUCl 13C
Pl 7.20 usec
7 PL1 -4,00 dB
SFO1 100.6354036 MHz
=amsmme= CHANNEL f2 cessssms
1 CPDPRG2 waltzlé
NUuC2 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
F 100.6253410 MHz
DW EM
SSB » 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
10

80 -
0+
60 L 1 1 1 ' 1
4000 3000 2000 1000
Wavenumberfcm-1]
N [E 8% 18 SR 4 cm-1
a724uv9 ON FRES B~ Cosine
T4 1 REx P AE—F 2 mm/sec
=L 106/02/10 14:27
Mex
Z74IL% Memory#5
HoINB
=B 4 aAV b
1: 3336.25, 93.9145 2: 2059.23, 95.2844 3: 2360.44, 05.9888 4: 1613.16, 95.7004
5: 1513.85, 00.5187 6: 1456.96, 94.1221 7: 1248.75, 89. 6747 8: 1033.66, 90.3071
9: 833.10, 95.1287 '

S20
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Jjo title

1.545700
1.540200
1.512400
1.236700
1.143000
1.140100

.
X
Yy
é
/
i

=

= GRAn

Current Data Parameters

NAME Feb09-2006-hayashi
EXPNO 60
- PROCNO 1
F2 - Acquisition Parameters
Date 20060209
Time ™ 15.23
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30
TD 65536
SOLVENT CcDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 7
DW 60.800 usec
DE 6.00 usec
TE 296.5 K
D1 1.00000000 sec
TDO 1
= CHANNEL fl m=sssw==
1H
12.00 usec
-4.00 dB
400.1824713 MHz
F2 - Processing parameters
SI 32768
SF 400.1800159 MHz
WDW EM
SSB 0
1B 0.30 Hz
GB ) 0
| L BC 1.00

ba

T T T
20 15 1.0

L

q

wwwvmo 2 =
.......... mNORM 3 =
Ado@@o@OY 0 e e 3

TONNNNNNNN Sreen o w
P-REEAREPA PR PP b ) NN - ~

mRGRER
(S

Current Data Parameters
NAME Dec22-2005-hayashi
60

EXPNO
PROCNO 1

F2 - Acquisition Parameters

Date_ 20051223
Time 0.33
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30

TD 65536
SOLVENT CcDCl3

NS 256

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 114

DW 20.800 usec
DE 6.00 usec
TE 299.3 K

D1 2.00000000 sec
d1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

=emamm=s CHANNEL fl s=m==s=w
NUC1 13C

Pl 7.20 usec
PL1
SFO1

*

-4.00 dB
100.6354036 MHz

==mmm=a= CHANNEL f2 s==s====

CPDPRG2 waltzl6é

NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 15.00 dB
PL13 15.00 dB
SFO2 400.1816007 MHz

F2 - Processing parameters
32768

sI
F 100.6253410 MHz
DW EM
SsB 0
L8 1.00 Hz
T T T T T T T T T T T e 1.9
200 180 160 140 120 100 80 60 40 20 0 ppm

S22



110

7[] L 1 L | I I
4000 3000 2000 1000
Wavenumber[cm=-1]
MEEX 18 4 4 om-1
=R/ ON FRA4E— 3> Cosine
%4 1 A¥vUAE—FR 2 mv/sec
L 106/02/10 14:07
MEN
2740L% Momor y#6
H$o IR
QAVE aAE

J1: 3323, 71, 76.2701 . v 2: 2060.20, 76.3048 v 3: 1460.49, 77.1449 ' 4: 1438.64, 76.2451

© 1386.57, 90.4917 6: 1369.21, 91.8887 7: 1264.11, 04,3444 ¥ 8: 1183.72, 91.3642

9: 1124,30, 03.5109 10: 1064.51, 81.8303 v 11: 1048.12, 76.5740 Y12: 1035.59, 74.5961

V13: 997.88, 80.1303 14: 943,98, 93.5012 v15:  756.92, 75.3215 v 16:  704.85, 88.4228
17:  625.79, 02.7805 . 18:  469.58, 95.4305 19:  410.44, 04 9444

S23
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MMM NNNNNNNNAA A AHO O INANAN SRR OO CNNNENMNNAARRRRRODBNR MM MNN NN
OO N N NN TN NP MEMMEMEMMEMEMMENEMNNINNNNNNNNNNNNN N

R[22 S\ 5

-mn
(<O

Current Data Parameters

NAME Feb09-2006-hayashi
EXPNO 50
PROCNO 1
F2 - Acquisition Parameters
Date_ 20060209
Time 15.15
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 228
W 60.800 usec
DE 6.00 usec
TE 296.5 K
Dl 1.00000000 sec
TDO 1
mmmemmm= CHANNEL f] =sss=sm=
NUC1 1H
Pl 12.00 usec
PL1 -4.00 di
SFOl 400.1824713 MHz
F2 - Processing parameters
SI 32768
SF 400.1800157 MHz
WDW EM
SSB 0
| LB 0.30 Hz
i | GB 0
| I l BC 1.00
I} _—
T T T L T T T T T T T T T T LI T T T T
95 9.0 85 80 75 7.0 65 60 55 50 45 40 35 3.0 25 20 1.5 1.0 ppm
| |l -l o~ -
@00n YN
EEE T L T CTITNHVREYT ©N v O
R L NN ] aaerweaes RY a9
SANSSSNSSSRRNNSSY Sofssdgey ws s 2 B R

Current Data Parameters

NAME Dec22-2005-hayashi
EXPNO 50
PROCNO 1

F2 - Acquisition Parameters
Date_ 51223
Time 0.09
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT cpC13

NS 256

Ds [}

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AaAQ 1.3631988 sec
RG 144

DW 20.800 usec
DE 6.00 usec
TE 299.3 K
D1 2.00000000 sec
dli 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
=======zx CHANNEL f] ===s=ss===
NUC1 13Cc

Pl 7.20 usec
PL1 -4.00 dB
SFO1 100.6354036 MHz
munss=== CHANNEL f2 sssss===
CPDPRG2 waltzl6é
NUC2 1H
PCPD2 80.00 usec
PL2 -4.00 dB
PL12 15.00 dB
PL13 15.00 dB
SFO2 400.1816007 MHz

SI

T T T T T T T T T T T

200 180 160 140 120
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F2 - Processing parameters
32768

100.6253410 MHz
EM
0
1.00 Hz
0
1.40



20
16 2122
19
[ 17
A0 I 1 i 1 L 4‘5‘L I
4000 3000 2000 1000 400
Wavenumber(cm-1]

HMNEH 16 2R 4 om-1
£az2¢syvy ON TR =232 Gosine
F4 1 AEx vV AE—F 2 mm/sec
B 108/Q2/10 13:57
MEE
2740LE Memor y#4
HOTNE
=P 5 =P 7

Y1: 3336.25, 65.7928 2: 3063.37, 91.0649 3: 3025.76, 87.9958 v4: 2923.56, B81.9092

5: 1602.56, 92.2757 6: 1572.66, 93.2486 7: 1485.53, 79.7522 8: 1470.46, 70.3393

v 9: 1439.60, 63.8327 10: 1353.78, 89.2770 11: 1267.00, 90.7028 L12: 1191.79, 36.8061

13: 1127.19, 89.9391 Y14: 1073.18, 78.3189 v15: 1030.77, 42.9604 v16: 911.20, 91.6380

17:  753.07, 51.6752 18: 728.00, 76.3015 19:  701.00, 59.0891 20: 54576, 92.6847

S25



MeO

OH OH

OMe

Current Data Parameters

NAME
EXPNO
PROCNO

Date_
Time
INSTRUM
PROBHD
PULPROG

TD
SOLVENT
NS

DS

SWH

Feb23-2006-hayashi
41
1

F2 - Acquisition Parameters
20060223

23.27

spect

5 mm PABBO BB-
2930

65536

CDC13

16

2
8223.685 Hz
0.125483 Hz

3.9846387 sec
101

60.800 usec
6.00 usec

298.0 K

1.00000000 sec
1

CHANNEL fl ss=mw====
1H .
12.00 usec

4.00 dB
400.1824713 MHz

F2 - Processing parameters
SI 8

SF 400.1799873 MHz
WDW EM
SSB 0
LB 0.30 Hz
G 0
I BC 1.00
T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm

35.58
31.74

__—141.06
=———140.59

Current
NAME

EXPNO
PROCNO

Time
INSTRUM
PROBHD
PULPROG

TD
SOLVENT
NS

MCWRK

| NUC1
Pl
| PL1
| SFO1

SF02

SF
WDW
ssB
LB
GB

140

bc

T T T T
180 160 120 100 80 60 ppm

S26

Data Parameters
Feb24-2006
81

1

19.18

dpx400

5 mm BBO 13C-1
zgpg30

65536

CcDC13

555

2
31847.133
0.485949
1.0289652
3251
15.700
6.00
303.2
.00000000
.03000000
89999998
00000000
.01500000

coronN

10.00
2.20
100.6254358

22.00
400.1316005

100.6127290
EM

0
1.00
0
1.40

F2 - Acquisition Parameters
Date_ 20060224

Hz
Hz
sec

usec
usec
K
sec
sec
sec
sec
sec

wmmmmmm= CHANNEL f]1 =mm=mmsm=
13c

usec

dl
MHz

MHz

F2 - Processing parameters
SI 32768

MHZ

Hz

mRGRER :
(O



110

17
15
16
30 L 1 L i s | | il
4000 3000 2000 12000 400
Wavenumberlcm-1]
MNEH 16 9}% 4 em1
PP ON TRIA =3 Cos ine
e 4 1 AFrURAE—F 2 mn/sec
B 106/02/24 19:21
gE?lb% Womor y#3
7 r
HoINg
aXvhk =D 3
1: 3423.03, 50.0156 2. 3061.44, 01.4704 3: 3026.78, 83.6081 4: 2036.00, 61.1712
5: 2831.95 78.9846 6: 236044, B85.9987 7: 1602.56, 86.3100 8: 1495.53, 75.1662
9: 1454.06, 65.7203 10: 119276, 72.7447 11: 1132.97, 48.0437 12: 1083.55, 30. 7035
13:  970.98, 64.1610 14:  911.20, 87.6000 15:  746.32, 66.1189 16:  701.00, 53.7279
17:  511.04, 84.5132 _
OH OH
MeO\‘
OMe
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