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Typical procedure for a synthesis of (2S, 4R)-4-decanoyloxypyrrolidine-2-carboxylic acid

(2S, 4R)-N-Benzyloxycarbonyl-4-decanoyloxypyrrolidine-2-carboxylic acid benzyl ester (9¢c)
To a solution of (2S, 4R)-N-benzyloxycarbonyl-4-hydroxypyrrolidine-
2-carboxylic acid benzyl ester 8 (2.34 g, 4.50 mmol) and catalytic amount /\/\/\/\j\o

of 4-dimethylaminopyridine in pyridine (9.0 mL) was added n-decanoyl &
chloride (1.37 mL, 6.75 mmol) successively at 0 °C. After stirring the N~ CO2Bn
reaction mixture for 18h at that temperature to room temperature, the ~
reaction was quenched with saturated NaHCO; aqueous solution and the organic materials were extracted
with ethyl acetate three times. The combined organic extracts were washed with saturated NaHCO;
aqueous solution and brine each three times, dried over anhydrous Na,SO,, and concentrated in vacuo
after filtration. Purification by silica gel chromatography (ethyl acetate : hexane = 1 : 12) gave (2S,
4R)-N-benzyloxycarbonyl-4-decanoyloxypyrrolidine-2-carboxylic acid benzyl ester 9¢ (2.06 g, 3.96
mmol) in 88% yield as a colorless oil.

Data are shown as a mixture of two conformers.

'H NMR (CDCl;, 400MHz): & 0.81-0.89 (3H, m), 1.24 (14H, br-s), 2.12-2.28 (3H, m), 2.31-2.43 (1H, m),
3.58-3.82 (2H, m), 4.43-4.58 (1H, m), 4.98 (1H, s), 5.03 (1H, s), 5.11-5.27 (3H, m), 7.15-7.37 (10H, m);

C NMR (CDCl;, 100MHz): 8 14.0, 22.6, 24.7, 29.0, 29.1, 29.14, 29.3, 29.4, 31.8, 34.1, 35.5, 36.6, 52.1,
52.6,57.7,58.0, 66.9, 67.0, 67.3,71.5,72.2, 127.8, 128.0, 128.001, 128.1, 128.12, 128.2, 128.4, 128.42,
128.5,135.2, 135.4,136.2, 136.3, 154.1, 154,7, 171.7, 171.9, 173.0, 173.1;

IR (neat): v 2927, 1743, 1735, 1455, 1417, 1353, 1162, 1120, 1064 cm™';

HRMS (FAB): [M+H] calcd for [C3gH49OgN]: 510.2777, found: 510.2840;

[a]p*%-39.5 (¢ = 0.82, CHCl;).

(2S, 4R)-4-Decanoyloxypyrrolidine-2-carboxylic acid (4c)
To a solution of (2S, 4R)-N-benzyloxycarbonyl-4-decanoyloxypyrrolidine-2- A/\/\/\/?\O
carboxylic acid benzyl ester 9¢ (2.06 g, 3.96 mmol) in ethyl acetate (15.7 mL) &
was added 20% Pd(OH),/C (200 mg, 0.29 mmol) at room temperature, and N~ CO2H

the reaction mixture was stirred for 15h under H, atomosphere. Warmed H
MeOH (20 ml) was added, and the reaction mixture was filtered through a pad of Celite, and concentrated
in vacuo. The residual solid was washed with ethyl acetate to afford (2S,
4R)-4-decanoyloxypyrrolidine-2-carboxylic acid 4c (1.12 g, 3.96 mmol) in quantitative yield as a white
solid.

'H NMR (CD;0D, 600MHz): & 0.93 (3H, t, J=6.8 Hz), 1.28-1.42 (14H, m), 1.63-1.68 (2H, m), 2.26-2.35
(1H, m), 2.37-2.43 (2H, m), 2.49-2.55 (1H, m), 3.37-3.44 (1H, m), 3.61-3.67 (1H, m), 4.19 (1H, dd, J=7.8,
10.2 Hz), 5.43 (1H, br-s);

*C NMR (CD;0D, 150MHz): § 15.3, 24.6,26.7, 31.0, 31.3, 31.4, 33.9, 35.7, 37.5, 52.8, 62.4, 75.5, 173.8,
175.2;

IR (KBr): v 2852, 1736, 1620, 1579, 1441, 1417, 1383, 1213, 1165, 640 cm™;

HRMS (FAB): [M+H] calcd for [Cy5sH304N]: 286.2018, found: 286.2036;

[a]p*-29.4 (¢ = 0.13, MeOH).

(2S, 4R)-N-Benzyloxycarbonyl-4-hexanoyloxypyrrolidine-2-carboxylic acid benzyl ester (9a)
(2S,  4R)-N-Benzyloxycarbonyl-4-hexanoyloxypyrrolidine-2-carboxylic ~ acid /\/\j\

[¢3

&COZBH

N

S1



benzyl ester 9a was prepared from (2S, 4R)-N-benzyloxycarbonyl-4-hydroxypyrrolidine-2-carboxylic
acid benzyl ester 8 and hexanoyl chloride by the procedure described for the synthesis of (2S,

4R)-N-benzyloxycarbonyl-4-decanoyloxypyrrolidine-2-carboxylic acid benzyl ester 9c.
Data are shown as a mixture of two conformers.

'"H NMR (CDCls, 400 MHz): 8 0.86 (3H, t, J=6.2 Hz), 1.15-1.33 (4H, m), 1.42-1.62 (2H, m), 2.11-2.44

(4H, m), 3.59-3.81 (2H, m), 4.43-4.54 (1H, m), 4.94-5.30 (SH, m), 7.14-7.39 (10H, m);

C NMR (CDCls, 100 MHz): & 13.8,22.2, 24.4, 31.1, 34.1, 35.5, 36.6, 52.1, 52.6, 57.7, 58.0, 66.9, 67.0,
67.2,71.5,72.3,127.8, 128.0, 128.1, 128.13, 128.2, 128.4, 128.42, 128.5, 135.2, 135.4, 136.2, 136.3,

154.1,154.7,171.7, 171.9,173.0, 173.1;

IR (neat): v 2955, 1736, 1716, 1417, 1354, 1165, 1122, 1066, 750, 698 cm’";
HRMS (FAB): [M+H] calcd for [CasH3,06N]: 454.2152, found: 454.2230;
[a]p*2-45.2 (c = 0.88, CHCI).

(2S, 4R)-4-Hexanoyloxypyrrolidine-2-carboxylic acid (4a)

(2S, 4R)-4-Hexanoyloxypyrrolidine-2-carboxylic acid 4a was prepared from (2S,
4R)-N-benzyloxycarbonyl-4-hexanoyloxypyrrolidine-2-carboxylic acid benzyl
ester 9a by the procedure described for the synthesis of (2S,

/\/\/?\

Q

Q‘co 2H

H

4R)-4-decanoyloxypyrrolidine-2-carboxylic acid 4c.

'"H NMR (CDCls, 600 MHz): & 0.83 (3H, t, J=7.0 Hz), 1.16-1.31 (4H, m), 1.54-1.57 (2H, m), 2.18-2.27
(3H, m), 2.39-2.43 (1H, m), 3.32-3.34 (1H, m), 3.57-3.59 (1H, m), 4.10 (1H, br-t, J=7.4 Hz), 5.29 (1H,

br-s);

C NMR (CDCls, 100 MHz): & 13.8,22.2,24.2,31.1, 33.9, 35.4, 50.4, 60.0, 72.7, 172.4, 173.2;

IR (KBr): v 2960, 1730, 1624, 1577, 1441, 1419, 1250, 1173, 1038, 640 cm’’;
HRMS (FAB): [M+H] calcd for [Cy;HO4NT: 230.1392, found: 230.1389;
[a]p*-25.1 (c=0.11, MeOH).

(2S, 4R)-N-Benzyloxycarbonyl-4-octanoyloxypyrrolidine-2-carboxylic acid benzyl

ester (9b)

(2S, 4R)-N-Benzyloxycarbonyl-4-octanoyloxypyrrolidine-2-carboxylic acid

benzyl ester 9b was prepared from (2S, 4R)-N-benzyloxycarbonyl-4- /\/\/\j\

hydroxypyrrolidine-2-carboxylic acid benzyl ester 8 and octanoyl chloride by
the procedure described for the synthesis of (2S, 4R)-N-benzyloxycarbonyl

Q

{ Moron

N

-4-decanoyloxypyrrolidine-2-carboxylic acid benzyl ester 9c.
Data are shown as a mixture of two conformers.

"H NMR (CDCls, 400 MHz): § 0.85 (3H, t, J=7.0 Hz), 1.25 (8H, br-s), 1.40-1.62 (2H, m), 2.12-2.42 (4H,

m), 3.59-3.80 (2H, m), 4.43-4.54 (1H, m), 4.91-5.30 (5H, m), 7.18-7.38 (10H, m);

13C NMR (CDCls, 100 MHz): § 14.0, 22.5, 24.8, 28.8, 31.5, 34.2, 35.6, 36.6, 52.2, 52.6, 57.7, 58.0, 66.9,
67.0,67.3,71.5,72.3, 127.8, 128.0, 128.1, 128.14, 128.3, 128.4, 128.44, 128.5, 135.2, 135.4, 136.2, 136.3,

154.1,154.7,171.7,172.0, 173.1, 173.12;

IR (neat): v 2955, 1736, 1716, 1417, 1354, 1165, 1122, 1066, 750, 698 cm™;
HRMS (FAB): [M+H] calcd for [CasH306N]: 481.2464, found: 481.2525;
[a]p™>-41.8 (c=0.83, CHCL;).

(2S, 4R)-4-Octanoyloxypyrrolidine-2-carboxylic acid (4b)

(2S, 4R)-4-Octanoyloxypyrrolidine-2-carboxylic acid 4b was prepared from /W\j\

(2S, 4R)-N-benzyloxycarbonyl-4-octanoyloxypyrrolidine-2-carboxylic  acid
benzyl ester 9b by the procedure described for the synthesis of (2S,

Q.
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H

4R)-4-decanoyloxypyrrolidine-2-carboxylic acid 4c.

'"H NMR (CDCl;, 600 MHz): § 0.80-0.88 (3H, m), 1.25 (8H, br-s), 1.56 (2H, br-s), 2.20-2.31 (3H, m),

2.36-2.45 (1H, m), 3.28-3.41 (1H, m), 3.54-3.67 (1H, m), 4.12 (1H, br-s), 5.27 (1H, br-

s);

>C NMR (CDCls, 150 MHz): § 14.0, 22.5, 24.6, 28.8, 29.0, 31.5, 33.9, 35.4, 50.2, 59.9, 72.5, 172.7,

173.2;
IR (KBr): v 2960, 2929, 1736, 1624, 1577, 1441, 1419, 1383, 1227, 1167 cm™;
HRMS (FAB): [M+H] calcd for [C13H,404N]: 258.1705, found: 258.1711;
[a]p*-37.0 (¢ = 0.09, MeOH).

(2S, 4R)-N-Benzyloxycarbonyl-4-dodecanoyloxypyrrolidine-2-carboxylic acid benzyl ester (9d)

(2S, 4R)-N-Benzyloxycarbonyl-4-dodecanoyloxypyrrolidine-2- carboxylic acid benzyl ester 9d was
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prepared from (2S, 4R)-N-benzyloxycarbonyl-4-hydroxypyrrolidine
-2-carboxylic acid benzyl ester 8 and dodecanoyl chloride by the
procedure described for the synthesis of (2S, 4R)-N-
benzyloxycarbonyl-4-decanoyloxypyrrolidine-2-carboxylic acid benzyl
ester 9c.

Data are shown as a mixture of two conformers.

FN)‘CO 2Bn
VA

'"H NMR (CDCl; 400MHz): & 0.86 (3H, t, J=7.1 Hz), 1.23 (16H, br-s), 1.45-1.65 (2H, m), 2.14-2.28 (2H,
m), 2.29-2.42 (2H, m), 3.59-3.80 (2H, m), 4.41-4.55 (1H, m), 4.98 (1H, s), 5.04 (1H, s), 5.11-5.31 (3H,

m), 7.17-7.35 (10H, m);

13C NMR (CDCl;. 100MHz): § 14.0, 22.6, 24.8, 28.8, 29.0, 29.1, 29.2, 29.3, 29.4, 29.5, 31.8, 34.2, 35.6,
36.6,52.2,52.6, 57.8, 58.0, 67.0, 67.1, 67.3, 71.5, 72.3, 127.8, 128.0, 128.1, 128.15, 128.3, 128.4, 128.45,
128.5, 135.2, 135.4, 136.2, 136.3, 154.1, 154,7, 171.8, 172.0, 173.1, 173.12;

IR (neat): v 2925, 2360, 1745, 1739, 1714, 1456, 1417, 1165, 1119, 1065, 914 cm’;

HRMS (FAB): [M+H] caled for [C3,HaO6N]: 538.3090, found: 538.3168;

[a]p*-37.3 (¢ = 0.88, CHCl;).
(2S, 4R)-4-Dodecanoyloxypyrrolidine-2-carboxylic acid (4d)

(2S, 4R)-4-Dodecanoyloxypyrrolidine-2-carboxylic acid 4d was prepared /\/\/\/\/\j\
from (2S, 4R)-N-benzyloxycarbonyl-4-dodecanoyloxypyrrolidine-2- &
carboxylic acid benzyl ester 9d by the procedure described for the N

synthesis of (2S, 4R)-4-decanoyloxypyrrolidine-2-carboxylic acid 9c.

[¢3

CO2H

H

'"H NMR (CD;OD, 600MHz: § 0.93 (3H, t, J=6.8 Hz), 1.24-1.46 (18H, m), 1.61-1.68 (2H, m), 2.27-2.34
(1H, m), 2.37-2.44 (1H, m), 2.54 (1H, dd, J=14.4, 7.7 Hz), 3.41 (1H, d, J=13.1 Hz), 3.63 (1H, dd, J=4.2,

13.1 Hz), 4.18 (1H, t, J=7.7 Hz), 5.42 (1H, br-s);

C NMR (CD;0D, 150MHz): § 15.4,24.7,26.8,31.0,31.2, 31.4, 31.5, 31.6, 31.7, 34.1, 35.8, 37.6, 53.0,

62.6,75.7,174.0, 175.3;

IR (neat): v 2920, 2850, 1736, 1616, 1585, 1456, 1417, 1205, 1165, 636 cm’;
HRMS (FAB): [M+H] calcd for [C,;H3,0.N]: 314.2331, found: 314.2307;

[a]p*-17.8 (¢ = 0.09, MeOH).

(2S, 4R)-N-Benzyloxycarbonyl-4-myristoyloxypyrrolidine-2-carboxylic acid benzyl ester (9¢e)

(2S, 4R)-N-Benzyloxycarbonyl-4-myristoyloxypyrrolidine-2-
carboxylic acid benzyl ester 9e was prepared from (25,
4R)-N-benzyloxycarbonyl-4-hydroxypyrrolidine-2-carboxylic  acid
benzyl ester 8 and myristoyl chloride by the procedure described for
the synthesis of (25, 4R)-N-benzyloxycarbonyl-4-
decanoyloxypyrrolidine-2-carboxylic acid benzyl ester 9c.

Data are shown as a mixture of two conformers.

/\/\/\/\/\/\/ﬁ\

.

N CO2Bn

"H NMR (CDCl3, 400 MHz): & 0.86 (3H, t, J=7.0 Hz), 1.23 (20H, br-s), 1.54 (2H, br-s), 2.10-2.28 (3H,
m), 2.31-2.43 (1H, m), 3.58-3.81 (2H, m), 4.39-4.58 (1H, m), 4.88-5.33 (5H, m), 7.16-7.35 (10H, m);

3C NMR (CDCls, 100 MHz):  14.0, 22.6, 24.8,29.0, 29.1, 29.3, 29.4, 29.5, 29.57, 29.6, 31.9, 34.2, 35.6,
36.6,52.6,57.7, 58.0, 67.0, 67.03, 67.3, 71.5, 72.3, 127.8, 128.0, 128.1, 128.13, 128.3, 128.4, 128.43,
128.5,135.2,135.4,136.2, 136.3, 154.1, 154,7, 171.7, 172.0, 173.1, 173.11;

IR (neat): v 2925, 1735, 1716, 1456, 1417, 1354, 1167, 1120, 1066, 698 cm™;

HRMS (FAB): [M+H] calcd for [C34HygO6N]: 566.3403, found: 566.3487;

[a]p*-35.3 (c = 1.1, CHCL).

(2S, 4R)-4-Myristoyloxypyrrolidine-2-carboxylic acid (4e)

(2S, 4R)-4-Miristoyloxypyrrolidine-2-carboxylic acid 4e was
prepared from (25, 4R)-N-benzyloxycarbonyl-4-
myristoyloxypyrrolidine-2-carboxylic acid benzyl ester 9e by the
procedure  described for the  synthesis  of (2S,
4R)-4-decanoyloxypyrrolidine-2-carboxylic acid 4c.

/\/\/\/\/\/\j\

Q
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H

'"H NMR (CD;0D, 600 MHz): & 0.89-0.99 (3H, m), 1.25-1.46 (20H, m), 1.58-1.70 (2H, m), 2.26-2.34
(1H, m), 2.36-2.44 (2H, m), 2.49-2.56 (1H, m), 3.42 (1H, d, J=13.1 Hz), 3.61-3.68 (1H, m), 4.16-4.21

(1H, m), 5.40-5.45 (1H, m);

C NMR (CD;0D, 150 MHz): § 11.6, 20.9, 22.9, 27.3, 27.5, 27.6, 27.7, 27.8, 27.85, 27.88, 27.91, 30.2,

S3




58.71,71.78, 170.1, 171.4;
IR (KBr): v 2918, 2850, 1736, 1614, 1587, 1456, 1415, 1220, 1165, 636 cm™";
HRMS (FAB): [M+H] caled for [C19H3404N]: 342.2644, found: 342.2619;
[a]p*-20.8 (¢ = 0.07, MeOH).

(2S, 4R)-N-Benzyloxycarbonyl-4-palmitoyloxypyrrolidine-2-carboxylic acid benzyl ester (9f)

(2S, 4R)-N-Benzyloxycarbonyl-4-palmitoyloxypyrrolidine-2-

carboxylic acid benzyl ester 9f was prepared from (2S, /\/\/\/\/\/\/\j\o
4R)-N-benzyloxycarbonyl-4-hydroxypyrrolidine-2-carboxylic acid &
benzyl ester 8 and palmitoyl chloride by the procedure describeSd N CO2Bn

for the synthesis of (2S, 4R)-N-benzyloxycarbonyl-4-
decanoyloxypyrrolidine-2-carboxylic acid benzyl ester 9c.

'H NMR (CDCls, 400 MHz ): § 0.86 (3H, t, J=6.9 Hz), 1.23 (24H, br-s), 1.53 (2H, br-s), 2.13-2.29 (3H,
m), 2.31-2.42 (1H, m), 3.58-3.80 (2H, m), 4.39-4.58 (1H, m), 4.91-5.32 (5H, m), 7.16-7.37 (10H, m);
C NMR (CDCls, 100 MHz): & 14.0, 22.6, 24.7, 29.0, 29.1, 29.2, 29.3, 29.5, 29.52, 29.53, 29.6, 31.8,
34.1,35.5,36.6,52.5,57.7,58.0,66.8, 67.0, 67.2,71.4,72.2,127.8, 127.9, 128.0, 128.1, 128.2, 128.3,
128.4,128.5, 135.2, 135.4, 136.1, 136.3, 154.1, 154.6, 171.7, 171.9, 173.0, 173.01;

IR (neat): v 2854, 1747, 1736, 1716, 1456, 1417, 1354, 1166, 1068, 914 cm’';

HRMS (FAB): [M+H] calcd for [C3,Hy4O6N]: 594.3716, found: 594.3799;

[a]p?-34.0 (c = 1.01, MeOH).

(2S, 4R)-4-Palmitoyloxypyrrolidine-2-carboxylic acid (4f) /\/v\/\/\/\/\/‘ﬁ\

(2S, 4R)-4-Palmitoyloxypyrrolidine-2-carboxylic acid 4f was Q.
prepared from (28, 4R)-N-benzyloxycarbonyl-4- wazH
palmitoyloxypyrrolidine-2-carboxylic acid benzyl ester 9f by the H

procedure described for the synthesis of (2S, 4R)-4-decanoyloxypyrrolidine-2-carboxylic acid 9c.

'H NMR (CDOD, 600 MHz): § 0.89-0.97 (3H, m), 1.25-1.37 (24H, m), 1.66 (2H, br-t, J=6.5 Hz),
2.27-2.35 (1H, m), 2.37-2.44 (2H, m), 2.50-2.56 (1H, m), 3.40 (1H, d, J=13.1 Hz), 3.63 (1H, dd, J=4.2,
13.1 Hz), 4.12-4.22 (1H, m), 5.43 (1H, br-s);

C NMR (CD;0D, 150 MHz): § 15.4,24.7,26.8, 31.2, 31.4,31.5, 31.6, 31.72, 31.76, 31.8, 34.1, 35.9,
37.7,53.0,62.6,75.7,174.0, 175.3;

IR (KBr): v 2918, 2850, 1736, 1618, 1585, 1441, 1415, 1228, 1167, 721 cm™;

HRMS (FAB): [M+H] calcd for [Cy;Hy4gO4N]: 370.2957, found: 370.2943;

[a]p?-25.9 (c = 0.05, MeOH).

Typical procedure for a synthesis of sulfonyl pyrrolidine-2-carboxamide

(2R)-N-Benzyloxycarbonyl(octanesulfonyl pyrrolidine-2-carboxamide) (11a)
To a solution of octanesulfonamide (651 mg, 3.37 mmol) in 17 mL of N, Oﬁ (2\\8/8/\/\/\/
N-dimethylformamide was added sodium hydride (403 mg, 60 wt% dispersion N N

in mineral oil, 10.1 mmol). After stirring for 0.5 hours at room temperature, Z
(25)-N-benzyloxycarbonyl-(4-nitrophenyl) pyrrolidine-2-carboxylate 10 (1.87 g, 5.06 mmol) was added.
The solution was stirred 5 hours at room temperature and then poured onto crushed ice. The pH was
adjusted to 3 by addition of citric acid. The aqueous layer was extracted with ethyl acetate three times.
The organic layer was washed with water, dried over sodium sulfate and concentrated in vacue. The
residue was purified by silica gel column chromatography (ethyl acetate:hexane=1:3) gave
(2R)-N-benzyloxycarbonyl(octanesulfonyl pyrrolidine-2-carboxamide) 11a (909 mg, 2.14 mmol) in 64%
yield as a pale yellow oil.

Data are shown as a mixture of two conformers.

"H NMR (CDCl, 400 MHz): 8 0.85 (3H, t, J=7.0 Hz), 1.14-1.43 (11H, m), 1.53-2.07 (5H, m), 2.35 (1H,
br-s), 3.03-3.60 (4H, m), 4.31 (1H, br-s), 5.14 (2H, q, J=12.0 Hz), 7.25-7.40 (5H, m);

C NMR (CDCl;, 100 MHz): & 14.1, 22.6, 23.3, 24.4, 25.3,28.2,29.0, 29.1, 31.7, 34.7,47.1, 53.2, 61.7,
67.9,128.0, 128.2, 128.6, 136.0, 156.8;

IR (neat): v 2925, 1685, 1584, 1456, 1422, 1358, 1124, 1088, 767, 697 cm™;

HRMS (FAB): [M+Na] caled for [C,;H3,N,05SNa]: 447.1924, found: 447.1917;
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[a]p*-132.4 (¢ = 0.95, CHCL5).

(2R)-Octanesulfonyl pyrrolidine-2-carboxamide (6a)

To a solution of (2R)-N-benzyloxycarbonyl(octanesulfonyl
pyrrolidine-2-carboxamide) 11a (829 mg, 1.95 mmol) in MeOH (3 mL) was
added 10% Pd/C (83 mg, 0.08 mmol) at room temperature. The reaction

QL
S~
N
H

N
H

mixture was stirred for 20 h under H, atmosphere. The reaction was filtered through a pad of Celite, and
concentrated in vacue. The residual solid was washed with Et,0 to afford (2R)-octanesulfonyl

pyrrolidine-2-carboxamide 6a in 89% yield as a white solid.

"H NMR (CDCl; 400 MHz): § 0.86 (3H, t, J=7.0 Hz), 1.15-1.32 (8H, m), 1.30-1.40 (2H, m), 1.68-1.82
(2H, m), 1.88-2.12 (3H, m), 2.30-2.41 (1H, m), 2.97-3.11 (2H, m), 3.54-3.63 (1H, m), 3.51-3.68 (1H, m),

4.19 (1H, t, J=7.9 Hz);

C NMR (CDCls, 100 MHz): § 14.1, 22.6, 23.7, 24.6, 28.5, 29.1, 29.2, 30.2, 31.8, 46.8, 52.9, 62.6, 173.9;

IR (KBr): v 3122, 2923, 2853, 1616, 1597, 1564, 1389, 1277, 1125, 854 cm™;

HRMS (FAB): [M+Na] calcd for [C3HN,O3SNa]: 313.1556, found: 313.1545;

[a]p*-32.2 (¢ = 1.00, MeOH).

(2R)-N-Benzyloxycarbonyl(dodecanesulfonyl pyrrolidine-2-carboxamide) (11b)

(2R)-N-Benzyloxycarbonyl(dodecanesulfonyl pyrrolidine-2-carboxamide)

11b (715 mg, 54%) was prepared from dodecanesulfonamide (687 mg, Oi QP

N
VA

2.75 mmol) and (2S)-N-benzyloxycarbonyl-(4-nitrophenyl)pyrrolidine-2-

PN N e e
N
H

carboxylate 10 (1.52 g, 4.1 mmol) by the procedure described for the

synthesis of (2R)-N-benzyloxycarbonyl(octanesulfonyl pyrrolidine-2-carboxamide) 11a. Data are shown

as a mixture of two conformers.

'"H NMR (CDCls, 400 MHz): & 0.86 (3H, t, J=6.8 Hz), 1.18-1.42 (19H, m), 1.48-2.00 (SH, m), 2.43 (1H,

br-s), 3.00-3.62 (4H, m), 4.35 (1H, br-s), 5.08-5.22 (2H, m), 7.27-7.42 (5H, m);

C NMR (CDCls, 100 MHz): & 14.1, 22.7, 23.0, 24.5, 27.0, 28.0, 29.0, 29.3, 29.33, 29.5, 29.6, 31.9, 47.3,

53.2,60.9, 68.2, 128.2, 128.5, 128.7, 135.8, 157.1;
IR (neat): v 2923, 2852, 2360, 1699, 1457, 1422, 1357, 1338, 1125, 697 cm’';

HRMS (FAB): [M+Na] calcd for [CysH4oN,OsSNa]: 503.2550, found: 503.2542;

[a]p*2-83.4 (c = 0.95, CHCl,).

(2R)-Dodecanesulfonyl pyrrolidine-2-carboxamide (6b) Q.0
(2R)-Dodecanesulfonyl pyrrolidine-2-carboxamide 6b (434 mg, 98%) OiN/\S/\/\/\/\/\/\/
was prepared from (2R)-N-benzyloxycarbonyl-(dodecanesulfonyl NN

pyrrolidine-2-carboxamide) 11b (595 mg, 1.29 mmol) by the procedure

described for the synthesis of (2R)-octanesulfonyl pyrrolidine-2-carboxamide 6a.

'"H NMR (CDCl; 400MHz): 5 0.86 (3H, t, J=6.8 Hz), 1.18-1.32 (16H, m), 1.32-1.37 (2H, m), 1.68-1.84
(2H, m), 1.88-2.12 (3H, m), 2.28-2.43 (1H, m), 2.94-3.15 (2H, m), 3.26-3.40 (1H, m), 3.48-3.63 (1H, m),

4.09-4.25 (1H, m);

C NMR (CDCls, 100MHz): § 14.1,22.7, 23.7, 24.5, 28.5,29.3, 29.31, 29.4, 29.55, 29.6, 30.1, 31.9, 46.5,

52.8, 62.6, 174.0;
IR (KBr): v 3124, 2917, 2850, 1597, 1562, 1471, 1387, 1279, 1126, 534 cm’;

HRMS (FAB): [M+Na] calcd for [C;7H33N,NaO;S]: 369.2182, found: 369.2174;

[a]p*-61.6 (¢ = 1.00, CHCI).

Typical procedure for the synthesis of (2S, 4R)-4-triisopropylsiloxypyrrolidine-2-

carboxylic acid (7b).

(2S, 4R)-N-benzyloxycarbonyl-4-triisopropylsiloxypyrrolidine-2-carboxylic acid (12b) s

To a dichloromethane solution (10 mL) of (2S, 4R)-N-benzyloxycarbonyl-4- &
hydroxypyrrolidine-2-carboxylic acid benzyl ester 8 (3.55 g, 10.0 mmol) was added N~ YCOBn
2,6-lutidine (1.90 mL, 13.0 mmol) and TIPSOTf (2.96 mL, 13.0 mmol) at 0 °C. The 2

reaction mixture was stirred for 30 minutes at room temperature, then the reaction was quenched by
addition of phosphate buffer (pH 7.0). Organic materials were extracted three times with ethyl acetate,
and the combined organic phases were dried (Na,SO,), concentrated, and purified by column
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chromatography (ethyl acetate:hexane = 1:5) to afford (2S, 4R)-N-benzyloxycarbonyl-4-
triisopropylsiloxypyrrolidine-2-carboxylic acid 12b (4.8 g, 9.54 mmol, 95%) as a clear viscous oil.

Data are shown as a mixture of two conformers.

'H NMR (CDCls, 600 MHz): § 1.01 (21H, d, J=4.5 Hz), 2.00-2.12 (1H, m), 2.17-2.31 (1H, m), 3.42-3.59
(1H, m), 3.62-3.76 (1H, m), 4.45-4.60 (2H, m), 4.91-5.26 (4H, m), 7.17-7.37 (10H, m);

C NMR (CDCl;, 150 MHz): 5 12.4, 18.3, 39.5, 40.4, 55.3, 55.7, 58.5, 58.7, 67.1, 67.3, 67.5, 70.3, 71.0,
128.2, 128.3, 128.4, 128.55, 128.61, 128.65, 128.75, 128.8, 128.9, 129.0, 135.9, 136.1, 136.9,
137.1, 154.8, 155.5, 172.8, 173.0;

IR (neat): v 2943, 2866, 1749, 1712, 1458, 1415, 1117, 1022, 883, 696 cm™;

HRMS (FAB): [M+H] calcd for [Cy9H4,NO5Si]: 512.2832, found: 512.2809;

[a]p*-35.1 (¢ = 1.00, CHCl).

(2S, 4R)-4-triisopropylsiloxypyrrolidine-2- carboxylic acid (7b)

To a MeOH solution (10 mL) of (25, 4R)-N-benzyloxycarbonyl-4- | TiPso
triisopropylsiloxypyrrolidine-2-carboxylic acid benzyl ester 12b (4.8 g, 9.54 mmol) was [\

added Pd/C (480 mg, 10 wt%) at room temperature and the reaction mixture was stirred for H

N~ COH

20 h at that temperature. The filtration of the inorganic materials and concentration afforded

(2S, 4R)-4-triisopropylsiloxy-pyrrolidine-2-carboxylic acid 7b in 96% yield (2.8 g, 9.16 mmol) as a white
solid.

'H NMR (CDCl;): § 0.97-1.05 (21H, m), 2.13 (1H, ddd, J=12.9, 7.8, 5.4 Hz), 2.27 (1H, ddd, J=12.9, 7.8,
4.1 Hz), 3.20 (1H, br-d, J=9.0 Hz), 3.46 (1H, br-s), 4.15 (1H, t, J=7.8 Hz), 4.51 (1H, quintet, J=4.1 Hz);
C NMR (CDCly): 8 11.9, 17.8,39.2, 52.5, 59.8, 71.0, 173.7;

IR (KBr): v 3438, 2942, 1624, 1464, 1400, 1389, 1101, 999, 883, 685 cm;

HRMS (FAB): [M+H] caled for [C,4H2oNO;Si]: 288.1995, found: 288.2010;

[a]p*-15.9 (¢ = 1.00, CHCI;).

(2S, 4R)-4-tert-Butyldimethylsiloxypyrrolidine-2-carboxylic acid (7a)"

(2S, 4R)-N-Benzyloxycarbonyl-4-hydroxypyrrolidine-2-carboxylic acid benzyl ester (8)
(2S, 4R)-4-tert-Butyldiphenylsiloxypyrrolidine-2-carboxylic acid (7c)"

are known compounds.

Typical procedure of screening of the effect of catalyst on the reaction yield and
stereoselectivity in the asymmetric aldol reaction of benzaldehyde with cyclohexanone in
the presence of water (Table 1, entry 17).

Catalyst 7c (14.8 mg, 0.04 mmol) was added to a mixture of benzaldehyde (40.6 pL, 0.4 mmol) and
cyclohexanone (207 pL, 2.0 mmol) in water (0.13 mL) at room temperature. The reaction mixture was
stirred for 18 h at this temperature, then the reaction was quenched by addition of phosphate buffer (pH
7.0). Organic materials were extracted three times with ethyl acetate, and the combined organic phases
were dried over anhydrous Na,SO,, and concentrated in vacuo after filtration. Purification by silica gel
column chromatography (ethyl acetate:hexane=1:10 ~ 1:3) gave 2-(hydroxyphenylmethyl)cyclohexan-
1-one (63.7 mg, 78%) as a clear oil: anti:syn = 13:1 (by 'H NMR spectroscopy of the crude mixture),
>99% ee (by HPLC on a chiralcel OD-H column, A=213 nm, 'PrOH/hexane 1/100, 1.0 mL/min; tr=19.4
min (major), 25.9 min (minor)).

(2S, 1’R)-2-(Hydroxyphenylmethyl)cyclohexan-1-one’

is known compound. Absolute stereochemistry is determined by the comparison with the literature data’.
[a]p'*+27.7 (c = 0.85, CHCls), >99% ee.

Lit. [a]p>*-24.2 (¢ = 1.03, CHCLy). (93% ee, (2R, 1°S)-2-(Hydroxyphenylmethyl)cyclohexanone).
Enantiomeric excess was determined by HPLC with a Chiralcel OD-H column, A=213 nm, 'PrOH/hexane
1/100, 1.0 mL/min; tr =19.4 min (major), tr =25.9 min (minor).

Typical procedure of screening of solvent effect on the reaction yield and stereoselectivity
of asymmetric aldol reaction of benzaldehyde with cyclohexanone in the presence of water
(Table 2, entry 3).
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Catalyst 7a (9.8 mg, 0.04 mmol) was added to a mixture of benzaldehyde (40.6 puL, 0.4 mmol) and
cyclohexanone (207 pL, 2.0 mmol) in DMSO (0.4 mL) at room temperature. The reaction mixture was
stirred for 18 h at this temperature, then the reaction was quenched by addition of phosphate buffer (pH
7.0). Organic materials were extracted three times with ethyl acetate, and the combined organic phases
were dried over anhydrous Na,SO,, and concentrated in vacuo after filtration. Purification by silica gel
column chromatography (ethyl acetate:hexane=1:10 ~ 1:3) gave 2-(hydroxyphenylmethyl)cyclohexan-
1-one (53.9 mg, 66%) as a clear oil: anti:syn = 1:1 (by lH_ NMR spectroscopy of the crude mixture), 80%
ee (by HPLC on a chiralcel OD-H column, A=213 nm, 'PrOH/hexane 1/100, 1.0 mL/min; tr=19.4 min
(major), 25.9 min (minor)).

Typical procedure of screening of the effect of amount of water on the reaction yield and
stereoselectivity in the asymmetric aldol reaction of benzaldehyde with cyclohexanone in
the presence of water (Table 3, entry 8).

Catalyst 7c (14.8 mg, 0.04 mmol) was added to a mixture of benzaldehyde (40.6 uL, 0.4 mmol) and
cyclohexanone (207 pL, 2.0 mmol) in water (0.72 mL) at room temperature. The reaction mixture was
stirred for 18 h at this temperature, then the reaction was quenched by addition of phosphate buffer (pH
7.0). Organic materials were extracted three times with ethyl acetate, and the combined organic phases
were dried over anhydrous Na,SO,, and concentrated in vacuo after filtration. Purification by silica gel
column chromatography (ethyl acetate:hexane=1:10 ~ 1:3) gave 2-(hydroxyphenylmethyl)cyclohexan-
1-one (68.6 mg, 84%) as a clear oil: anti:syn = 12:1 (by 'H NMR spectroscopy of the crude mixture),
>99% ee (by HPLC on a chiralcel OD-H column, A=213 nm, 'PrOH/hexane 1/100, 1.0 mL/min; tr=19.4
min (major), 25.9 min (minor)).

Typical procedure of screening of the effect of amount of catalyst 7c on the reaction yield
and stereoselectivity in the asymmetric aldol reaction of benzaldehyde with cyclohexanone
in the presence of water (Table 4, entry 4).

Catalyst 7c¢ (1.5 mg, 0.004 mmol) was added to a mixture of benzaldehyde (40.6 pL, 0.4 mmol) and
cyclohexanone (207 pL, 2.0 mmol) in water (0.72 mL) at room temperature. The reaction mixture was
stirred for 49 h at this temperature, then the reaction was quenched by addition of phosphate buffer (pH
7.0). Organic materials were extracted three times with ethyl acetate, and the combined organic phases
were dried over anhydrous Na,SO,, and concentrated in vacuo after filtration. Purification by silica gel
column chromatography (ethyl acetate:hexane=1:10 ~ 1:3) gave 2-(hydroxyphenylmethyl)cyclohexan-
l-one (62.1 mg, 76%) as a clear oil: anti:syn = 10:1 (by 'H NMR spectroscopy of the crude mixture),
99% ee (by HPLC on a chiralcel OD-H column, A=213 nm, 'PrOH/hexane 1/100, 1.0 mL/min; tr=19.4
min (major), 25.9 min (minor)).

Typical procedure of 4-siloxyproline 7c catalyzed asymmetric aldol reactions of aldehydes
with ketones in the presence of water (Table 5, entry 5).

Catalyst 7¢c (14.8 mg, 0.04 mmol) was added to a mixture of 2-naphthalene carbaldehyde (62.4 mg, 0.4
mmol) and cyclohexanone (207 pL, 2.0 mmol) in water (0.13 mL) at room temperature. The reaction
mixture was stirred for 40h at this temperature, then the reaction was quenched by addition of phosphate
buffer (pH 7.0). Organic materials were extracted three times with ethyl acetate, and the combined
organic phases were dried over anhydrous Na,SO,, and concentrated in vacuo after filtration. Purification
by silica gel column chromatography  (ethyl acetatechexane=1:10 ~  1:3) gave
2-(hydroxyphenylmethyl)cyclohexan-1-one (90.5 mg, 89%) as a clear oil: anti:syn = 13:1 (by '"H NMR
spectroscopy of the crude mixture), >99% ee (by HPLC on a chiralcel AS-H column, A=213 nm,
'"PrOH/hexane 1/50, 1.0 mL/min; tr=17.6 min (major), 20.5 min (minor).
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(2S, 1’R)-2-(Hydroxy-p-nitrophenylmethyl)cyclohexan-1-one’
(2S, 1’R)-2-(Hydroxy-p-bromophenylmethyl)cyclohexan-1-one*
(2S, 1’R)-2-(Hydroxy-p-methoxyphenylmethyl)cyclohexan-1-one*
(2S, 1’R)-2-(Hydroxy-2-furylmethyl)cyclohexan-1-one’

(2S, 1°S)-2-(1’-Hydroxy-3’-methylbutyl)cyclohexan-1-one’

(2S, 1°S)-2-(1’-Hydroxyhexyl)cyclohexan-1-one®

(2S, 1’S)-2-(Cyclohexylhydroxymethyl)cyclohexan-1-one’

(2S, 1’S)-2-(1’-Hydroxy-2’-methylpropyl)cyclohexan-1-one®

(2S, 1’R)-2-(Hydroxyphenylmethyl)cyclopentan-1-one’

(4S, 1’S)-4-(Hydroxyphenylmethyl)-2,2-dimethyl-1,3-dioxane-5-one'’
(2S)-2-(Hydroxymethyl)cyclohexan-1-one'!
(4R)-4-Hydroxy-p-trifluoromethylphenylbutan-2-one'*

(3S, 45)-3,4-Dihydroxy-o-chlorophenylbutan-2-one'*

(3S, 4R)-4-Hydroxy-3-methyl-4-phenylbutan-2-one**
(1R)-1-Hydroxy-1-phenylpentan-3-one**

are known compounds.

(2S, 1’'R)-2-(Hydroxynaphthalen-2-yImethyl)cyclohexan-1-one OH 0
'"H NMR (CDCLy): 8 1.23-1.40 (1H, m), 1.42-1.61 (2H, m), 1.62-1.79 (2H, m), 2.07 (1H, OO ‘
ddd, J=13.2, 6.6, 3.2 Hz), 2.36 (1H, td, J=13.2, 5.8 Hz), 2.49 (1H, br-d, J= 13.8 Hz),

2.64-2.74 (1H, m), 4.02 (1H, br-s), 4.95 (1H, d, J=8.6 Hz), 7.41-7.50 (3H, m), 7.73 (1H, s), 7.77-7.86 (3H,
m);

BC NMR (CDCly): 6 24.6,27.7, 30.8, 42.6, 57.3, 74.8, 124.6, 125.9, 126.1, 126.2, 127.6, 127.9, 128.2,
133.0, 133.1, 138.2, 215.5;

IR (neat): v 3354, 3055, 2933, 2854, 1695, 1444, 1309, 1122, 1057, 833 cm™;

HRMS (FAB): calcd for [C{7H;30,]: 254.1307, found: 254.1311;

[a]p?+7.4 (¢ = 1.07, CHCLy). (mixture of diastereomers, anti:syn=19:1, 97% ee for anti-isomer.)
Enantiomeric excess was determined by HPLC with a Chiralpak AS-H column (‘PrOH/hexane 1/50, 1.0
mL/min; major enantiomer tr =17.6 min, minor enantiomer tr =20.5 min).

(2S, 1’R)-2-(Hydroxypyridin-4-ylmethyl)cyclohexan-1-one

'H NMR (CDCLy): & 1.38 (1H, qd, J=12.8, 3.8 Hz), 1.47-1.73 (3H, m), 1.77-1.86 (1H, m),
2.04-2.14 (1H, m), 2.34 (1H, td, J=13.3, 6.2 Hz), 2.42-2.50 (1H, m), 2.56 (1H, ddd, J=13.5,
8.2, 3.5 Hz), 3.97 (1H, br-s), 4.75 (1H, d, J=8.2 Hz), 7.23 (2H, d, J=5.7 Hz), 8.56 (2H, d,

OH

J=5.7 Hz);

5C NMR (CDCl): 8 24.6, 27.7, 30.7, 42.6, 56.8, 73.5, 122.0, 149.7, 149.8, 214.7;

IR (KBr): v 3140, 2860, 2738, 1711, 1606, 1415, 1300, 1128, 1047, 835 cm™;

HRMS (FAB): [M+H] calcd for [C,H;6NO,]: 206.1181, found: 206.1177;

[a]p’'+15.8 (¢ = 1.02, CHCLy). (mixture of diastereomers, anti:syn=12:1, 95% ee for anti-isomer .)
Enantiomeric excess was determined by HPLC with a Chiralpak AD-H column (‘PrOH/hexane 1/10, 1.0
mL/min; major enantiomer tr = 22.5 min, minor enantiomer tr =20.7 min).

Typical procedure for the synthesis of (2R, 1’S)-2-(hydroxyphenylmethyl)cyclohexan-1-
one

Catalyst 17 (14.8 mg, 0.04 mmol) was added to a mixture of benzaldehyde (40.6 pL, 0.4 mmol) and
cyclohexanone (207 pL, 2.0 mmol) in water (0.13 mL) at room temperature. The reaction mixture was
stirred for 18 h at this temperature, then the reaction was quenched by addition of phosphate buffer
(pH7.0). Organic materials were extracted three times with ethyl acetate, and the combined organic
phases were dried over anhydrous Na,SO,, and concentrated in vacuo after filtration. Purification by
silica gel column chromatography (ethyl acetate:hexane=1:10 ~ 1:3) gave
2-(hydroxyphenylmethyl)cyclohexan-1-one (63.7 mg, 78%) as a clear oil: anti:syn = >20:1 (by '"H NMR
spectroscopy of the crude mixture), 98% ee (by HPLC on a chiralcel OD-H column, A=213 nm,
iPrOH/hexane 1/100, 1.0 mL/min; tr=25.9 min (major), 19.4 min (minor)).
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Large scale preparation of (2S, 1’R)-2-(hydroxyphenylmethyl)cyclohexan-1-one.

(Used when the product is liquid)

Catalyst 7¢ (259 mg, 0.74 mmol) was added to a mixture of benzaldehyde (7.4 g, 74.4 mmol) and
cyclohexanone (13.7 g, 149 mmol) in water (3.8 mL) at room temperature. The reaction mixture was
stirred for 48h, then silica gel (2.5 g) was added to the reaction mixture. The mixture was filtered through
silica gel using ethyl acetate (60 mL), and the crude organic materials were purified by distillation to
afford 2-(hydroxyphenylmethyl)cyclohexan-1-one (10.0 g, 70%) as a colorless oil: anti:syn = 10:1 (by 'H
NMR spectroscopy of distilled product), >99% ee (by HPLC on a chiralcel OD-H column, A=213 nm,
'"PrOH/hexane 1/100, 1.0 mL/min; tr=19.4 min (major), 25.9 min (minor))
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: : . 5 . . < c £ 1
~ . " 3 F2 = Acquisitlon Persmeters
< Oate_ 20050818
- Tine 13.04
=) : ) IMETRUN dpx D0
n ] 1 ) r OB S ma 0 120
PULPROG 0930
™ 69536
SOLVENT cac1a
L L]
08 2
SuH 3847433 Wz
FI0RES 0. 486040 W1
A0 1.0269652 sec
L 803
o 15.700 usec
3 .00 usec
e 3.2 ¢
o 200000000 sec
LIT 0,03000000 sec
OELTA 189999950 sec
MNCREST ©.00000000 sec
NCHRK 0.01500000 sec
wammmene UL f] sssmnmes
L i 13C
Py 9.30 usec
Ly 3.00 98
SFo1 100 6254358 HHz
s CHAMMEL (2 smssamsa
CPOPAGR waltzi6
w2 ]
] £0_00 usec
2 1.00 98
BLi2 32.00 08
PLi3 22.00 08
sF02 400, 1 116005 Wiz
F2 - Processing parsesters
s1 12768
. 1006127786 Wz
o =]
538 a
u 1.00 H2
]
B 140
i0 MR plot parameters
X 20.00 o
oy 12.50 e
FiP 215.000 ppa
F1 21631, 75 Kz
P -5.000 com
o — - e e e e o e B L S e B e e F2 -503.06 Mz
. B0 178 a .—. b - - H PRNCH 11.00008 ppa/ca
m 200 150 128 1ou " 50 29 it i 1106, 74048 Hz/em
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Current Data Parameters

Oer12-2008
XPNO ]
PROCMO 1
F2 - ACQUISIELON Parameters
date_ 20051012
Time 21 04
INSTAUM ave00
PA0BHD S mm CROUL 130
PULPAOG 530
o 65536
SOLVENT cocll
NS 16
0s 2
Sk 12378 237 Wz
FIDRES 0. 1BBBAE Hz
0 2 6477449 sec
A6 202
oW 40 200 usec
DE €.00 usec
L 030 %
o 1 00000000 sec
MCREST 0 00000000 sec
MCWRK 0.01300000 sec
samamsen CHANMEL F1 semssmes
ML L]
1 14 40 usec
ALY -5 80 b
SFO1 600 1337060 MHz
F2 - Processing paraseters
sl 32768
SF 600 1291099 Mz
WOw ]
558 [
LB 0 30 Hz
8 [
B 1 00
1D NMR Dlot parsseters
£x 20 00 cr
oY 12.50 cm
Fip 9800 ppm
F1 5881 27 wr
F2p <0.200 nom
F2 =120 03 Hz
2PMCN 0 50000 poavce
HitM 300 06454 nz/cm

Current Lats Paraseters

N DEt 1 2-2008
i 5
R0
F2 - hcquisition Parasecers
Date_ 20081012
Tine a1
IHSTAM w600
SROBMD 5 we CROWL 130
A 290930
65436
SOLVEN! =]
5 114
% .
e 1AT1 223w
“I0RES 0. 948877 W2
aw 0.8110143 sec
% 8192
o 12.900 usec
o 50.00 usec
i3 »n1ax
o 2 00000000 sEC
a 0 03000000 sec
DELTA 1 £9999958 sec
HCREST 0.00400000 seC
WO 001500000 sec

-4.90 3B
150.9178988 HHT

CHANMEL 12
waitz18
w
100.00 wsec
-5.80 of
8.00 of
8.00 a8
800 1324005 WHE

F2 - Processing Daraseters
s1 32768

& 150 9028090 M
R [ ]
358 L]

8 1.00 W
) ]

x 1 g

10 WA gloy parameters

o 20.00 c»
o 200 00 om
e 215.000 ooe
= Raad 1w
= 5. 000 con
€2 =754 .51 W2
BPWCH 11 04000 apn/er

1658 3079 raicm




HORIBA FT-IR i winsowstry v 07
FTIR systam for Windows

116,74 R
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" o M N
£ 3 \Ml | L e [l 12 ;L”“"”
2 \ || { |y.'| [ty w2 w
H ] | |
& | ! |ow &Y
3 | | I - I
§ [| ) | ‘[[ mz I
3 |
| .' d |
i ! : 19
#. 0 F+-—r————r 17— ————r— e
4000 3000 2000 1000
Wavenumbers (cm')
T Gla oS EMen) REENE MBS Etle’) RREXC-ES EMie) AERN
B kil a1 WT T 634z N 1415. 4% B2, 6841 21 1037, 52 03 1566
BEafy (pueents owe® A aim 4 Gl ean & ma s
i § i amp ¢ mE el Bl dom
- 06 1614 13 812161 16 104386 942581 26 121 M1 93 860
a7 156713 68,2504 17 122072 9.7 27 611 106 96 5a08
i) 1471 42 E7.3191 18 1195.65 917768 28 630 394 93 740
09 1455 99 88,3135 19 116479 69,6908 20 619.038 94 4989
0 1438 64 856178 20 108730 925633 30 557.327 96 7545
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Current Data Parameters
NAME

jun
EXPNO T2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20050818
Time 18.27
INSTRUM dpxd00
PROBHD 5 mm QNP 1H/29
PULPROG 2930
TD 32768
SOLVENT CDC13
NS a8
[ Q
SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
RG 512
oW 60.800 usec
DE 6.00 usec
TE 303.2 K
Dl 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
s=sam=== CHANNEL fl = m——
NUCL 1H
Pl 7.90 usec
PL1 3.00 dB
5FO1 400.1324710 MHz
F2 - Processing parameters
ST 16384
SF 400.1300175 MHz
WoW EM
SsSB 0
LB 0.30 Hz
GB 0
PC 1.00

Currant Dats Poramaters
WE  kug19-R005-hays

ExPa 2

AROCND 1

F2 - Acouisition Perssetsrs
Jate 20080819

Tine 13.10
TNSTRUM o400
PROBHD 5 an GNP 1H/23
AULPROS 200930

™ 536
S0LVENT il

5 a“

05 2

SHH 847133 He
FIDRES 0. 485943 Hz
A0 | 02689653 sec
% 30491

on 15.700 usec
BE 5.00 usec
[3 303.2 &
o 2,00000000 sac
a1l 0,03000000 sec
DELTA 189999959 sec
NCREST 0.00000000 362
O 0.01500000 wec

WuCL 13C

) 9.30 usec
ALy 3.00 08
SFoL 100, 6254350 Wz
sessanas CHARNEL #2 sesmmses
CPOPAG2 waltzi6
w2 N
PCPO2 80.00 usec
na 3.00 g8
L2 22.00 a8
L3 22.00 o8
s 400, 1316008 Wz

Sl

5F
L] N
558 L
T 1.00 Wz
& [
BC 1.40
10 NHR plob poraseters
20.00 ca
12.50 cm
Fip 215 000 ppe
1 16375 e
@ -5.000 ope
F2 50308 Hz
FEMCN 11.00000 pam/cn
e 110674080 Ha/cn
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FTIF system for Windows
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Current Data Paraseters
Oce12-2008
TFEEIITADIRIGIALIRBGRLEIST o :
H 3583353355883 nEBIRATAEE5 e
T R e T M Mgy YN e e e e D00 00 F2 - ACqQuisition Parameters
SR ' \ SN e Qate_ 20081082
N ‘*\N’ \//‘ Tine 212
INsTRUM aveoo
FROBHD 5 ms CPDUL 1XC
PULPROG 1930
0 65536
SOLVENT CocL3
NS 16
] 2
S 12376 237 mz
FIORES 0. 18BBAS T
A0 26477449 sec
L 2]
[ 40 400 usee
0E 6.00 usec
1€ 3030
. 01 1.00000000 sec
MCREST 0 00000000 sec
MR 0 01500000 sec
aemmsass CHANMEL F] sasss===
MuCt IC3
L it 40 usec
L] -3.00 0B
SFO1 600 1337060 Mz
£2 - Processing parameters
sl 32768
5 BD0 1239944 M4z
wOW EM
558 L}
B 0.30 Wz
8 0
U Vo
l"——_—— 10 N plot paraseters
ox 20.00 c=
¥ 300.00 ca
FiP 11.000 pom
: S ~ 18] S8 H=(B 2118 |2 F1 6601 43 Hz
E b Ll S 8 w olo| e {10 ™ 2P =1 000 oom
3 - o - -0 had A R ] o m ™ F2 -600 13 vz
B M 0 50000 coe/cm
AZCH 360 07800 Hz/es
B e R 1 I S T
om e 8 7 6 ] 3 2 1 G
Current Oata Paraneters
NAKE Dt 12-2008
& T Eask =l — .
% BRIBE<E recs 000 ]
= : E FRETIT eI L 72 - heauisition Pacametsrs
- - Sate_ 0051012
- - N = Time 22.04
iﬁ\%ﬁ -
SM0B0 5 e CPOUL 1X0
ween
SOLVENT
¥
s
35671.223 W
F10%ES 77
") sac
%
O 13,900 vsec
o 90,00 usec
3 303 0 K
n 2.00000000 sec
a1 003000000 sec
BELTA | BI99US8 e
WREST 000000000 sec
0.01500000 sec
smssssse CHAMIEL 1] ssssssss
ey 13
21 10.00 usec
LN +.90 08
SF01 1509170980 Wi
rmsesss CHAMEL 12 sesssees
cPOPRGZ valtaig
we2 IH
20902 100.00 usec
2 -5.80 08
i 8.00 08
13 8.00 @8
o2 600 1324005 M
2 - Processing paraeeters
st 12768
5 150 9024455 Wz
el 2]
558 []
B 1.00 g
] o
L] 140
10 W plat parameters
o 20.00 ca
L - o 500,00 ¢o
Fie 215,000 apn
£ 32444 03 W
L d -5.000 ope
. . .o e e e S 2 154,51 W
or 200 7 150 122 100 75 S0 -] 0 o Al
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| { \/ \ Current Data Paramaters
HAME Mayl5-2006
EXPNO 48
PROCNO 1
[ F2 - Acquisition Parameters
| Date 20060515
| Time 18.17
INSTRUM dpx400
| PROBHD 5 mm BBO 13C-1
PULPROG zg30
™D 32768
SOLVENT coci3
ns 8
os 0
SWH B8223.685 Hz
FIDRES 0.250967 Hz
nQ 1.9923444 sec
RG .
oW €0.800 usec
DE 6.00 usec
| TE 303.2 K
I Dl 1.00000000 sec
: / MCREST 0.00000000 sec
f MCWRK 0.01500000 sec

[ ." sFO1 400.1324710 tHz

F2 - Processing parameters
1 4

SF 400.1300165 MHz
EM

S5B 0
18 0.30 Hz

Q
PC 1.00

B S Bmammt s o s e RS BRI RN RS RS RS e R AR MR B LA R R
95 90 85 80 7.5 7.0 65 6.0 55 50 45 40 35 3.0 25 2.0 15 1.0 ppm
2 TR WA
. [ | { ! Tl el
22 & &8 2ol 3 9
[<|= S RS
| (T
Current Data Parameters
NRAME Mayld-2006-hayashi
EXPNC 30
PROCNO 1
F2 - Acquisition Parameters
Date_ 20060514
Time 14.34
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
™ 65536
SOLVENT [+ k]
NS 1024
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
RQ 1.3631988 sec
RG 36
DW 20,800 usec
DE .00 usec
TE 298.9 K
1} 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
™o 1
|
= CHANNEL f] =m=m==c===
13C
7.20 usec
-4.00 dB
100,6354036 MHz
mamwmmss CHANNEL {2 s=======
CPDPRG2 waltzl6
HUC2 1H
PCRD2 80.00 usec
PL2 -4.00 dB
PL1Z 15.00 dB
PL13 15.00 dB
§FO2 400. 1816007 MHz
l F2 - Processing parameters
85I 32768
| | l L . SF 100.6253452 MHz
v EM
55B L]
LB 1.00 Hz
B
- = 1 e . T B 1 1 : ' ! ————-T - L - gc l.ig
200 180 160 140 120 100 80 60 40 20 0 ppm
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Cyrrent Data Parameters

NAME Decih-2005
EXPNO 75
PROCND 1
F2 - Acouisition Paraseiers
Date 20051218
Time 18.37
INSTHUM dpx400
SROGH) 5 mm BEO 13C-1
PULPRUG 2930
™ 2768
f SOLVENT coci3
| NS 8
0s 0
| SuH B203 685 Hi
7 I0RES 0250967 HL
A0 | 3923444 sec
AG 256
oW h0.B00 wsec
o€ 6.00 usec
3 3.2 K
ok 100000000 sec
. MCRES| 000000000 sec
MCWAK 001500000 sec
smass as CHANNEL 1] wes-=sss
NUCH iUl
By 8.10 usec
ALl 1.00 d8
01 4001124710 WAz
2 Processing parameters
s 16384
SF 001300172 W1z
L Ew
558 L]
1] 0.30 M2
0
aC 1.00
/ S 10 WMH nlot parameters

[#3 20 00 cm
I 1l | | oy 7.50 cn
I\ |l [ \ “ip 9,600 opm
g skl (elEEE e T i
2 |8 (3] 18] of|aul o mw‘ o & st
£ | 1 F2 80.03 Mz
E - il el wi=inied [~lol el oo 0 50000 ppa/cm
2o 200 06500 Ha/ca
g B € 5 4 3 2
~
Ly B 3 & F 23z3adsss
o r > &~ FRSohasw
g sEf g o ¢ dsaissisds -SZ§IR
- A 1))
. | \ /
| {

Cuczent Data Pacameters

NAME Mayl0-2006-hayashi
EXENO 50
PROCNO 1

F2 - Acquisition Parameters
Date_ 20060510
Time 18.46
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG 2gpg3o

TD 65536
SOLVENT cDCcl3

N3 32

D3 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 114

oW 20.800 use
DE 6.00 use
TE 298.3 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.8999999%8 sec
D0 1
=mmmme=e CHANNEL f] ——=====
NUC1 13c

Pl 7.20 use
PL1 -4.00 dB
SFOl 100.63549036 MHz

== CHANNEL f2 =s=====

CPDPRG2 waltzlé
Nuc2 1H
PCPD2 80.00 use
PL2 -4.00 dB

PL12 15.00 dB
PL13 15.00 dB
[sFo2 400.1816007 MHz

[F2 - Processing parameters
SI 32768

SF 100.6253410 MHz
WOW EM
338 0
LB 1.00 Hz
T T T T T T T T T T T 32 1.43
200 180 160 140 120 100 80 60 40 20 0 ppm
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14 Baz2
10. M4
. 3008
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2053 17
1362 W
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4 om1
Cosine
Z o sec

76 430
47 8762
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Current Data Parameters

NAME May15-2006

EXPNO 49

PROCNO 1

F2 - RAcquisition Parameters

Date_ 20060515

Time 18.19

INSTRUM dpx400

PROBHD 5 mm BBO 13C-1

PULPROG 2g30

TD 32788

SOLVENT cpc1l

NS

DS 0

SWH 8223.685 Hz

FIDRES 0.250967 Hz

RQ 1.9923444 sec

RG 228,

oW €0.800 usec

DE 6.00 usec

TE 303.2 K

D1 1.00000000 sec

MCREST 0.00000000 sec

MCWRK 0.01500000 sec

mmmme=== CHANNEL f] ===ss===

NUC1 1H

Pl 8.10 usec

PL1 L.00 dB

5FO1 400.1324710 MHz

F2 - Processing parameters

SI 16

SF 400.1300169 MHz

WDowW EM

SSB 0

LB 0.30 Hz

GB 1]

PC 1.00
Ppm

\ 3 ~ | |
2 s 8 e e
- |NE i'—' - I i
Vol !
Current Data Parameters
Mayl4-2006-hayashi
EXPNO 41
BROCNO 1
F2 - Acquisition Parameters
Date_ 20060514
Time 16.10
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™ 65536
SCLVENT €DC13
NS 1024
Cs L
SHH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 32
oW 20.800 usec
DE 6.00 usec
TE 299.0 K
Dl 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
=amsasss CHANNEL [1 ==
NUC1 13C
el 7.20 uaec
PL1 -4.00 dB
SFO1 100.6354036 MHz
semmesss CHANNEL {2 =====
CPDPRG2 waltzlé
HNUc2 1
PCPD2 80.00 usec
PL2 -4.00 d8
PL12 15.00 dB
| PL13 15.00 dB
| SFO2 400.1816007 MHz
F2 - Processing parameters
SI 32768
I 1J A I SF 100.6253427 MHz
WDW EM
ssB 0
LB 1.00 Hz
—_— ——— - . . . — : . ,,.;g L ‘g
200 180 160 140 120 100 80 60 40 20 0 ppm
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MREL 18 ﬁ# 4 ome1
L CEEN L ] TS H—la Cotimm
e 4 i AFyLAE—F 2 m/sec
Bl 108,/05,/15 1704
NEE
FrAIE Momor i
vLIng
=P =F
1 2623 58 B0 2355 2 2882 20. W3 7818 3 2360 44, 95 8663 4 1088 98, 91 76825
5 1458 98 W 3NS5 6 1422 24. 94 5260 T 1356 64, 95 2308 B 1338.26, 95 934
§ 1125 28 93 BOIA 16 781 03, 99 1478 11 BT 14, 97 2861 12 871,70, 0B, 2343
(E] 4T MIm
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\:&\‘W//I Current Data Parameters
NAME Mayl1l-2006
EXPNO 106
PROCNO 1
F2 - Acquisition Parameters
Date_ 20060511
Time 18.17
INSTRUM dpx400
PROBHD 5 mm BBO 13C-1
PULPROG z2g30
™ 32768
SOLVENT €ocl3
NS 8
DS 0
SWH 9223.685 Hz
FIDRES 0.250967 Hz
AQ 1.9923444 sec
RG 512
DW 60.800 usec
DE 6.00 usec
TE 303.2 K
. 1 1.00000000 sec
MCREST 0.00000000 sec
HCWRE 0.01500000 sec
mumsssss CHANNEL f]1 ssss====
HUC1 1H
| Pl 8.10 usec
PL1 1.00 dB8
sFol 400.1324710 MHz
F2 - Processing parameters
51 163
SF 400.1300165 MHz
WDW EM
858 Q
LB 0.30 Kz
GB Q
PC 1.00
; - -
ppm

y2

a W
-
| | l!'E%E§§§EEE§EEE%§F‘l
Current Data Parameters
AME Mayl0-2006-hayasha
EXPNO 52
PROCNO 1
F2 - Bcguisition Parameters
| Date_ 006051
Time 19.03
INSTRUM spect
PROBHD 5 mm PABBC BB-
PULPROG zgpg30
T 65536
SOLVENT €DCl3
{ NS 32
0s 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 114
| oW 20.800 usec
DE 6.00 usec
TE 298.4 K
oL 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
a==s==== CHANNEL f] ssssss=s
NUCl 13c
Pl 7.20 usec
PL1 -4.00 dB
SFO1 100.6354036 MHz
== CHANNEL {1 =s===ese=
CPDPRG2 waltzlé
NUC2 1H
80.00 usec
-4.00 dB
15.00 dB
15.00 dB
! q00. _816"0'1 MHz
I
2 - Processing parameters
v il 32768
4 i ALlals L00.6253410 MHz
EM
S5B 0
1B 1.00 Hz
0
T T T T T T T T T T T gz 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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