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General Information: Commercial reagents were used as received, unless otherwise stated. 'H and
13C NMR were recorded on either a Bruker-DPX 300 or AV-400 sepectrometer. Chemical shifts are
reported in ppm from tetramethylsilane with the solvent resonance as the internal standard. The
following abbreviations were used to designate chemical shift mutiplicities: s = singlet, d= doublet, t
= triplet, q = quartet, h = heptet, m = multiplet, br = broad. All first-order splitting patterns were
assigned on the basis of the appearance of the multiplet. Splitting patterns that could not be easily
interpreted are designated as multiplet (m) or broad (br). Mass spectra were obtained using fast-atom
bombard (FAB) spectrometer or electrospray ionization (ESI) mass spectrometer. Optical rotations
were measured using a 1 mL cell with a 1 dm path length on a Perkin-Elmer 341 digital polarimeter
and are reported as follows: [0]," (¢ in g per 100 mL of solvent). HPLC analysis was performed on

Shimadzu CTO-10AS using ChiralPak columns purchased from Daicel Chemical Industries, LTD.
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Dodecylbenzenesulfonic acid (>95% content for the alkylbenzesulfonic acids) was commercially
available in the form of a mixture of linear alkyl (C;;-C;3) benzenesulfonic acids. Its molecular

weight is regarded as 326.50.

Synthesis of Surfactant-Type Asymmetric Organocatalyst by anion metathesis (Procedure a):

DN gy 508 () NGy,
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Chiral ionic-liquid bromide (0.5 g, 1.73 mmol) and SDS (0.42 g, 1.45 mmol) were mixed in 10
mL of distilled water. The mixture was heated to ca. 60 °C till a clear solution was obtained. The
solution was then concentrated under vacuum to dryness. The residue was dissolved in 100 mL of
CH,Cl; and the organic solution was filtered to remove the insoluble salts. The filtrate was washed
with distilled water (10 mLx6). The organic layer was dried over anhydrous Na,SO, and
concentrated under vacuum to afford the desired product 1b as pale yellow syrup (0.48 g, 70%).
[a],2= +16.5° (c=1.0, CHCl;); "H NMR (300 MHz, CDCl): § 0.84 (3H, t, J= 6.6 Hz), 0.92 (3H, t,
J= 7.2 Hz), 1.14-1.37 (20H, m br), 1.42-1.52 (1H, m), 1.56-1.66 (2H, m), 1.71-1.89 (3H, m),
1.98-2.09 (1H, m), 2.97 (2H, t, J= 6.6 Hz), 3.66 (2H, br s), 3.96 (2H, t, J= 6.9 Hz), 4.18-4.38 (3H,
m), 4.39-4.43 (1H, m), 7.30 (1H, s), 7.61 (1H, s), 9.40 (1H, s); °C NMR (CDCls;, 75 MHz): § 12.4,
13.1, 18.5, 21.7, 24.3, 24.9, 27.9, 28.3, 28.4, 28.5, 28.6, 28.7, 30.9, 31.0, 31.1, 45.5, 48.8, 52.2,
57.3, 66.8, 120.5, 122.3, 136.2; HRMS for Cj;;H»,N;™ (M), caled. 208.1808, found 208.1807;

HRMS for C12H2504S- (M-), caled. 2651479, found 265.1478.

Synthesis of Surfactant-Type Asymmetric Organocatalyst by neutralization (Procedure b):
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Chiral Ionic-liquid hydroxide was obtained by treatment of the corresponding bromide (0.5 g,

1.73 mmol) with strong basic anion-exchange resin. The hydroxide (100 mL solution in water) was
treated with p-dodecyl benzenesulfonic acid (0.47 g, 1.44 mmol) and the solution was stirred
overnight at room temperature. Water was removed under vacuum and the residue was dissolved in
100 mL of dichloromethane. The organic layer was washed with distilled water (10 mLx6) and was
dried over anhydrous Na,SO,4. Organic solvent was removed under vacuum to afford the desired
product 1c as pale yellow syrup (0.42 g, 55%). [0],"’= +11.5° (c=1.0, CHCls); "H NMR (300 MHz,
CDCls): d(for mixtures of C;;-C;3 isomers) 0.78-0.92 (6H, m), 1.16-1.34 (20H, m), 1.43-1.58 (6H,
m), 1.69-1.86 (4H, m), 1.94-2.04 (1H, m), 2.39-2.50 (1H, m), 2.95 (2H, t, J= 6.9 Hz), 3.72-3.82
(1H, m), 4.19 (2H, t, J= 7.5 Hz)), 4.29-4.47 (2H, m), 4.54 (1H, br), 7.10 (2H, d, J= 8.1 Hz), 7.21
(1H, s), 7.62 (1H, s), 7.76 (2H, d, J= 8.1 Hz), 9.81 (1H, s); °C NMR (CDCls, 75 MHz): & (for
mixtures of C;;-C,3 isomers) 12.4, 12.9, 13.1, 18.5, 21.5, 21.6, 21.7, 24.2, 26.5, 26.6, 27.8, 28.3,
28.7,30.7,30.8, 30.9, 31.0, 35.8, 35.9,44.5, 44.8, 45.2, 48.8, 52.1, 57.2, 120.1, 122.2, 124.8, 124.9,
125.7, 126.4, 136.8, 142.6, 147.1; HRMS for C;;H2,N;™ (M), caled. 208.1808, found 208.1806;

HRMS for C;7.19H27.3104S (M), caled. 311.1686, 325.1843, 339.1999, found 311.1682, 325.1837,

339.2013.
= STAO 2 was synthesized following procedure A. [o],>’= +14.6° (c=1.0,
N.__N<
” N CH, CHCl;); 'H NMR (300 MHz, CDCl5): & 0.83-0.88 (3H, m), 1.20-1.30 (20H,
C12H25S0,
2 br), 1.61-1.78 (4H, m), 2.94-2.98 (2H, m), 3.23 (1H, br), 3.68 (1H, br), 3.98

(3H, s), 4.01-4.13 (3H, m), 4.32-4.36 (1H, m), 7.31 (1H, s), 7.54 (1H, s), 9.43 (1H, s); °C NMR

(CDCls, 75 MHz): 6 14.1, 14.2, 21.0, 22.6, 25.6, 25.9, 29.0, 29.3, 29.4, 29.6, 31.9, 36.5, 46.5, 53.8,
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57.9, 60.3, 67.8, 122.7, 123.1, 137.9; HRMS for CoH;sN3~ (M"), caled. 166.1339, found 166.1338;

HRMS for Ci,H»504S™ (M), caled. 265.1479, found 265.1478.

3a was synthesized following published procedure. [0],2%= +25.7°

Q (c=1.0, CHCl3); 'H NMR (300 MHz, CDCLs): § 0.97 (3H, J= 7.2 Hz),

OVN ~N~c,H
N N2 "Cafe 1.41-1.48 (3H, m), 1.70-1.84 (2H, m), 2.00-2.05 (4H, m), 2.91-2.96 (2H,
i

3a
m), 3.84-3.93 (1H, m), 4.46-4.49 (1H, m), 4.53-4.60 (3H, m), 7.60-7.80

(4H, m), 11.19 (1H, s); °C NMR (CDCls, 75 MHz): §13.5, 19.8, 26.0, 29.6, 31.3, 46.6, 47.4, 51.5,

56.7, 112.8, 113.5, 126.9, 131.0, 131.9, 143.2; HRMS for C;sHasN3;" (M), caled. 258.1965, found

258.1964.

STAO 3b was synthesized following procedure A. [0(],2’=+14.9° (c=1.0,

OVQ CHCl3); 'H NMR (300 MHz, CDCls): § 0.87 (3H, J= 6.6 Hz), 0.98 (3H, J=

N N~C,H,

: 7.2 Hz), 1.23 (18H, br), 1.41-1.56 (3H, m), 1.62-1.83 (4H, m), 1.97-2.13
C12H25S04

3b (3H, m), 2.97 (3H, t, J= 6.6 Hz), 3.86 (1H, br), 4.01 (2H, t, J= 6.9 Hz),
4.48-4.58 (4H, m), 7.59-7.69 (3H, m), 7.79-7.81 (1H, m), 10.47 (1H, s): °C NMR (CDCls, 75
MHz): 6 13.4, 14.1, 14.2, 19.7, 22.6, 25.6, 25.9, 29.3, 29.4, 29.5, 29.6, 31.2, 31.9, 46.4, 47.4, 51.2,
57.0, 60.3, 67.8, 112.8, 113.6, 126.8, 126.9, 131.1, 132.0, 143.4; HRMS for Cl()H24N3Jr (M+), calcd.
258.1965, found 258.1960; HRMS for Ci,H,504S™ (M), calcd. 265.1479,

found 265.1472.

O\/ ; ; STAO 3¢ was synthesized following procedure A or B. [0],”’= +12.9°
N

N N~ H,
H _ (c=1.0, CHCly); 'H NMR (300 MHz, CDCl3): o(for mixtures of C;;-C3
C12H25@SO3

3¢ isomers) 0.78-0.85 (6H, m), 0.94-1.18 (20H, m), 1.34-1.65 (6H, m),

1.86-2.14 (4H, m), 2.47 (1H, br), 2.96-3.01 (2H, m), 3.89-3.98 (1H, m), 4.19 (1H, br), 4.46-4.51
(2H, m), 4.65-4.68 (2H, m), 7.08 (2H, d, J= 8.1 Hz), 7.55-7.64 (3H, m), 7.75 (2H, d, J=8.1 Hz),
7.83-7.85 (1H, m), 10.54 (1H, s); >C NMR (CDCls, 75 MHz): & (for mixtures of Cy;-C;3 isomers)
13.4, 14.0, 19.7, 22.5, 22.6, 22.7, 25.2, 27.2, 27.5, 29.2, 29.3, 29.7, 31.1, 31.7, 31.8, 31.9, 36.6,
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36.9, 45.5, 45.8, 46.3, 47.4, 50.4, 57.5, 112.7, 113.5, 125.9, 126.7, 126.8, 127.3, 131.2, 132.0,
143.4, 143.8, 148.0; HRMS for C;sHayN;" (M), caled. 258.1965, found 258.1964; HRMS for

Ci17:19H27.3104S" (M), caled. 311.1686, 325.1843, 339.1999, found 311.1686, 325.1844, 339.2001.

[\, Chiral ionic liquid 4 was synthesized following our published procedure.
N N~CgH,
d 7
H Br M [0],2°= +7.2° (¢=1.0, EtOH); '"H NMR (300 MHz, CDCls): § 0.71-0.75

4
(3H, m), 1.11-1.18 (12H, br m), 1.55-1.61 (2H, m), 1.79-1.86 (3H, m), 2.36 (1H, br), 2.74-2.81

(2H, m), 3.54 (1H, br), 4.06-4.34 (4H, m), 7.33 (1H, s), 7.64 (1H, s), 10.10 (1H, s); *C NMR
(CDCLs, 75 MHz): & 13.9, 22.4, 25.8, 26.1, 28.8, 28.9, 29.1, 30.2, 31.5, 46.5, 49.9, 54.2, 57.4,

121.2, 123.3, 137.0; HRMS for C;sH3oN3" (M), calcd. 264.2434, found 264.2435.

=\, Br H Chiral ionic liquid § was synthesized
N 7 N 4\ ///"
?\/ \TBr' N \:/N Q following our published procedure. !

[0],°= -1.30° (c=1.0, EtOH); 'H
NMR (300 MHz, DMSO): 6 1.24 (14H, br), 1.56-1.60 (4H, m), 1.78-1.81 (6H, br), 2.64-2.83 (3H,
br m), 2.95 (1H, br), 3.39-3.42 (2H, m), 3.93-4.00 (2H, m), 4.13-4.30 (7H, br m), 7.84 (4H, br),
9.33-9.59 (2H, br m); *C NMR (DMSO, 75 MHz): § 23.9, 25.9, 28.7, 29.0, 29.2, 29.8, 46.3, 49.1,
53.8, 57.5, 122.3, 123.4, 136.8; HRMS for CysHseNgBr™ (M*"+Br), caled.521.2967 and 523.2947,

found 521.2958 and 523.2927.

=\, Chiral ionic liquid 6 was synthesized following our published procedure.
N N~cH
_ 121125
H Br M To],2°= +20.5° (as hydrochloride salt, ¢=1.0, EtOH); '"H NMR (300

6
MHz, CDCL3): § 0.80-0.85 (3H, m), 1.20 (18H, br), 1.51-1.94 (5H, m), 2.84-3.12 (2H, m), 3.60 (1H,

br), 4.06-4.54 (4H, m), 7.28 (1H, br), 7.37 (1H, s), 10.34 (1H, br); *C NMR (CDCls, 75 MHz): &
14.0, 22.6, 23.5, 26.4, 28.1, 29.0, 29.3, 29.4, 29.5, 29.6, 29.8, 31.8, 45.4, 49.0, 50.2, 50.5, 60.2,

122.6, 123.7, 136.4; HRMS for Co0H3sN3™ (M), caled. 320.3060, found 320.3061.
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General procedure: To a solution of 3¢ (29 mg, 0.05 mmol) in water (0.5 mL) in a vial, was added
nitrostyrene (37 mg, 0.25 mmol) at room temperature. The mixture was stirred vigorously for 5

minutes, and then cyclohexanone was added (1301 L, 1.25 mmol). The reaction mixture was

stirred for 12 h. The water was decanted after centrifuge at 6000rpm for 3 minutes. The residue was
purified by Flash chromatograph on silica gel to afford the Michael adduct (58 mg, 93%) as white
solid. In cases organic extraction is necessary; the aqueous layer was extracted with ether (1mL

x3). The organic extraction was concentrated and purified by flash chromatograph to afford the

desired product. Products 7-13, 15-16 are known compounds. !

ocw,  Whitesolid. [a],"=-32° (91% ee, c=1.0, CHCLy); "H NMR (300 MHz, CDCl3): 3

1.17-1.29 (1H, m), 1.61-1.84 (4H, m), 2.02-2.13 (1H, m), 2.32-2.43 (2H, m),
0 7 “OCH;

ANz 9 .90.2.95 (1H, m), 3.75 (3H, s), 3.78 (3H, s), 3.83-3.87 (1H, m), 4.73-4.82 (2H,

14 m), 6.36-6.42 (2H, m), 6.95 (1H, d, J/=8.4 Hz); °C NMR (CDCls, 75 MHz): &
25.2, 28.6, 33.3, 40.9, 42.7, 50.7, 53.5, 55.4, 99.1, 104.4, 117.6, 131.5, 158.6, 160.4, 212.7. The
enantiomeric excess was determined by HPLC with a AD-H column at 254 nm (2-propanol:

hexane=10:90), 0.5 mL/min; #z= 26.8 min (minor), 40.9 min (major).

0]

NN N02 3c (zomol%) i‘::/\/NOZ
H,O, RT g

Cl 9

a)

Figure Pictures showing 3¢ catalyzed reaction of 2-chloro-nitrostyrene at the beginning (a) and in

the end (b).
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NMR spectra for STAOs and new compounds
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NAME Mi-PIBUPBSDS
EXPNO 13
PROCNO 1

F2 - Acquisition Parameters

Date_ 20060117
Time 12.28
INSTRUM av300
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30
™ 65536
SOLVENT coc13
NS 510
0s 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
A8 1.8219508 sec
G 6502
oW 27.800 usec
0E 6.00 usec
TE 296.8 K
01 2.00000000 sec
o011 0.03000000 sec
012 0.00002000 sec
CHANNEL f1
13¢
9.40 usec
-1.00 d8

75.4752953 MHZ

CHANNEL f2

CPDPRG2 waltzi6
Nucz 1H
PCPD2 80.00 usec
PL2 -1.00 d8
PLI2 18.00 08
PL13 18.00 a8
SFO2 300.1312005 MHz

F2 - Processing parameters

SF 75.4678236 MHZ
NOW EN
5SB [
L8 1.00 Hz
68 0
PC 1.40

1D NMR plot parameters
[

22.00 cm
cy 30.00 cn
F1P 160.295 ppm
F1 1209715 Hz
Fop -4.110 ppm
F2 -310.15 Hz
PPMCM 7.47296 ppn/cn
HZCH 563.96790 Hz/cm

Current Data Parameters

NAME Mi-PIMeSDS
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters

Date_ 20060108

Time 12.45

INSTRUM av3no

PROBHD 5 mm DUL 13C-1

PULPROG 2930
65536

SOLVENT CDC13

NS 16

DS 2

ShH 6172.838 Hz

FIDRES 0.094180 Hz

AQ 5.3084660 sec

RG 181

oW 81.000 usec

DE 6.00 usec

TE 299.7 K

D1 2.00000000 sec

Pt 8.30 usec
PL1 -1.00 dB
SFO1 300.1318534 MHz

F2 - Processing parameters

§1 32768

SF 300.1300060 MHz
WOW EM

SSB 0

LB 0.30 Hz

6B 0

PC 1.00

1D NMR plot parameters

X 22.00 cm
cY 20.00 cm
F1P 10.105 ppn
F1 3032.81 Hz
Fap 0.253 ppn
F2 75.84 Hz
PPMCM 0.44783 ppn/cm
HZCM 13440761 Hz/cm
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ppm
—137.863

__—123.099
TT~—122.718

.,
N.N~cH,

Iz

C12H2580,

ppm 120 100

2b

2

77.451
77.027
76.603

80

67.803

60.333

60

57.979
53.837
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46.503

36.464
31.883
29.602
29.385
29.313

——— 29.012

40

25.890
25.615
22.645
20.986
14.163
14.061

20

current Data Parameters

NAME Mi-PIMeSDS
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters

Date_ 20060108
Time 12.49
INSTRUM av300
PROBHD 5 mm DUL 13C-1
PULPROG 2gpg30

™ 65536
SOLVENT coc13

NS 355

0s 4

SWH 17985.611 Hz
FIDRES 0.274439 Hz
A8 1.8219508 sec
G 5160.6

oW 27.800 usec
0E 6.00 usec
TE 300.0 K
01 2.00000000 sec
o011 0.03000000 sec
012 0.00002000 sec

CHANNEL f1

75.4752953 MHZ

= CHANNEL f2

CPDPRG2 waltzi6
Nucz 1H
PCPD2 80.00 usec
PL2 -1.00 d8
PLI2 18.00 08
PL13 18.00 a8
SFO2 300.1312005 MHz

F2 - Processing parameters

sI 32768
SF 75.4677430 MHz
NOW EN
5SB [
L8 1.00 Hz
68 0
PC 1.40

1D NMR plot parameters
[ 22

0 cm
cy 15.00 cn
F1P 145.238 ppm
F1 10960.79 Hz
Fop 3.455 ppm
F2 260.74 Hz
PPMCM 6.44468 ppn/cn
HZCH 48636588 Hz/cm
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Current Data Parameters

I g 2252285805 00830 5390 02355823 023 3 R8s tm D
. 3 8 BECEE88F BB 538708832033 cRBSBFBERAYITETS oo °
s SR EERRRCCO00YeEEdEnuuinITaNgNsaduoodarnIIITano
a -~ (=] L e e e N e e N 2 2 A - S S B o VI o VN o VAN o VI o VA o VA a VAN o VAN o VR S VAR BRI IR S I I = I = B e }
p =1 F2 - Acquisition Parameters
Date_ 20051201
Time 12.11
INSTRUN av3oo
PROBHD 5 mm DUL 13C-1
PULPROG 2930
65536
SOLVENT CDC13
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094180 Hz
AQ 5.3084660 sec
N. _N- o0 B 000
-
N A C4H9 DE 6.00 usec
H Br_ TE 286.2 K
3a D1 2.00000000 sec
==== CHANNEL f{ ===m=mn=
NuC1 1H
P1 9.30 usec
PL1 -1.00 dB
SFO1 300.1318534 MHz
F2 - Processing parameters
51 32768
SF 300.1300066 MHz
WOW EM
5SB 0
LB 0.30 Hz
6B 0
PC 1.00
1D NMA plot parameters
cx 22.00 cm
T, l L cY 10.00 cm
F1p 12.010 ppn
F1 3604.66 Hz
Fop 0.228 ppn
- e A ola) [ o ollellal |o
: 8 5|2 g3 8 g 2EE 5 o 0.59554 ponca
|4 als 812 |2 g o128 |8
e HzZCM 160.73169 Hz/cm
R e JE e ~ | e g
ppm 10 8 6 4
Current Data Parameters
NAME Liu-PBIBuUBr
[Te] - ™M 0 -~ o~ o = wm ~ T O oM [To iV (o2} ~ EXPNO 1
g 525 g3 8E8E 5 388 8838 2 § pro0ND :
a m -~ =~ m U ~ o~ ™~ o w ~ ~ 0 ~— O [=2] ™
a < eI sl kg ~~ o~ =~ b nOS< - oA S - F2 - Acquisition Parameters
T ITT T T Date_ 20051201
Time 12.38
INSTRUM av3o0
PROBHD 5 mm DUL 13C-1
PULPROB 2gpg30
™ 65536
SOLVENT coci3
NS 926
o0s 4
SWH 17985 .611 Hz
FIDRES 0.274439 Hz
AG 1.8219508 sec
RG 6502
oW 27.800 usec
0E 6.00 usec
TE 296.7 K
01 2.00000000 sec
d11 0.03000000 sec
o012 0.00002000 sec
H CHANNEL f1
13C
9.40 usec
-1.00 a8
75.4752953 MHZ
CHANNEL f2
CPDPRG2 waltzi6
NUC2 1H
PCPD2 80.00 usec
pL2 -1.00 d8
PL12 18.00 d8
PL13 18.00 d8
§F02 300.1312005 MHz
F2 - Processing parameters
SI 32768
SF 75.46774390 MHZ
NOW EM
5sB 0
LB 1.00 Hz
GB 0
PC 1.40
1D NMR plot parameters
cx 22.00 cm
cy 30.00 cm
F1p 154.182 ppm
F1 11635.74 Hz
Fop 3.981 ppm
F2 300.44 Hz
PPMCM 6.82730 ppm/cn
ppm 140 120 100 80 60 40 20 o 515.24103 Hz/cn
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Current Data Parameters

8 225880 BSRe g0 RS o 8EEoTSRR O YBRESNREE e
- = I PO O ORROYTMA I NDOT T DN NDOITMN A DIDODNONS DD DO PROCNG s
a = @EMENEOERLOHYVOCOLOERARNVNNTOQANNNSOSRNYINNITITNCNRN®®E®D
Q o L L e o N e e L e D T - A R R A o o VI o VN o VA o VA o VA o VIR R R R I i B B = B e i o I e B e ]
- F2 - Acquisition Parameters
Date_ 20060302
Time 13.50
INSTRUN av3oo
PROBHD 5 mm DUL 13C-1
PULPROG 2930
65536
SOLVENT coc13
NS 16
DS 2
SHH 6172.839 Hz
FIDRES 0.094180 Hz
AQ 5.3084650 sec
RG 256
oW 81.000 usec
DE 5.00 usec
TE 296.8 K
D1 2.00000000 sec
+
N ~ N\C H ==== CHANNEL f1 ========
N o 41719 NUG1 1H
_ P1 8.30 usec
C4,H-=SO PLY -1.00 dB
121125 4 3b 5FO1 300.1318534 MHz
F2 - Processing parameters
51 32768
SF 300.1300058 MHz
WOH EM
558 0
LB 0.30 Hz
68 0
PC 1.00
1D NMR plot parameters
TX 22.00 cm
oy 10.00 cm
F1P 11.308 ppn
F1 3394.20 Hz
Fap 0.254 ppn
El S oA 2 2|3 8 R 1 B F2 76.13 Hz
& ~ ~le © ©lo o o |of|mfa|=fs PPMCM 0.50252 ppn/cm
+ IS Slm @ —[= a al oo ol HZCM 150.82144 Hz/cn
T T T T T T T T T T T T T T T T T e T
ppm 10 8 6 4
Current Data Parameters
NAME Mi-PBINBUSDS
< “ oo @ o @ o= < MO UDWONOOWMNMD o~ m—a EXPNO 11
& S28® RN 83 2 53 SY¥CECORBReBBBREST PROCNO 1
e
a ™ o — O © ™ o ~~ © ~ ON “NO—-—"DDDDDWWNDT T M
= < oA oS NN © Gl HDSITM®OAUNUNUNNQU N = — = F2 - Acquisition Parameters
T YT T i Date_ 20060118
Time 13.21
INSTRUM av300
PROBHD § mm DUL 13C-1
PULPROG 29pg30
il 65536
SOLVENT coc13
NS 153
0s 4
SHH 17985611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
A6 5792.6
] 27.800 usec
i3 6.00 usec
TE 298.8 K
01 2.00000000 sec
d11 0.03000000 sec
012 0.00002000 sec
N N+ CHANNEL f1
N A \C4H9
_ -1.00 08
C12H25$O4 75.4752953 MHz
3b CHANNEL f2
CPOPRG2 waltzi6
Nuc2 1
PCPD2 80.00 usec
pL2 -1.00 0B
pLI2 18.00 d8
PL13 18.00 dB
SF02 300.1312008 MHz
F2 - Processing parameters
sI 32768
SF 75.4677430 MHz
NOW
558 ]
L8 1.00 Hz
68 0
[ 1.40
10 NMR plot paraneters
X 22.00 cn
oy 20.00 cn
F1P 156.543 pom
F1 11814.41 Hz
FapP 2.666 pom
F2 201.18 Hz
ppm 140 120 100 80 60 40 20 g oy g ponen
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Current Data Paraneters

NAME Mi-PBIMBUPBSDS
cu MO N MOOUMITONDNNNOT Y OWOOWOOMOUD AN IO S@AUM OO~ EXPNO 10
s} MO OSYTNAOATIITORODARNONUD ROUTATWCOODNRMAUDUOTSUDSOND®N D
- @ DY AUOTMIU S ODRONOOR RRUSTOU S TODORNTDOITUDA ST ON D PROCNO 1
=5 o DDODODNNOCOOOEOODONN SIS COONDITITNOINNNIIODNAUST ST DO OO D DD D N
o o NANNNSNNSNNNNNNNNNNNNNN SIS ISTISTOMAAU— === =00 0000000
- F2 - Acquisition Parameters
Date_ 20060118
Time 12.22
INSTRUM av3oo
PROBHD & mm DUL 13C-1
PULPROG 2930
65536
SOLVENT cDc13
NS 16
0s 2
SHH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
C H RG 143.7
= W 81.000 usec
N 479 DE 6.00 usec
H TE 298.5 K
D1 2.00000000 sec
C12H25 803 3 = CHANNEL f1 =
ac NUCH 1H
P1 9.30 usec
PLY -1.00 dB
SFO1 300.131B534 MHz
F2 - Processing parameters
s1 32768
SF 300.1300060 MHz
WOW EM
558 0
LB 0.30 Hz
68 0
PC 1.00
1D NMA plot parameters
cx 22.00 cm
oY 10.00 cm
F1P 11.331 ppn
F1 3400.82 Hz
FaP 0.208 ppn
3 =z 33 |z SIS gl 18 |z[=|2ls]s(| 2 62.31 1z
& = o< < ol (@< S < [=||~[2|N~ e PPMCM 0.50562 ppm/cm
o - e o eyl | <= o - S (|vfel(gl |z HZCM 151.75053 Hz/cn
I O O B B B B B B B B B B B B O B B B B B B B LR A I B B B B B e R e e S R S R R IR R
ppm 10 8 6
Current Data Parameters
NAME  Mi-PBINBUPBSDS
© = @ TS No@ ©~ CUAIVWONO TN T D OM I MNDY OD N < © EXPNO 11
§3¢ 3IRFERE Be CECBEIRER3853RS<RIACENGEEES wonw i
Q ~ o m U o~ I~ W W m™ oy NN ON~NOS~SOLL OSSO0~~~ DUNNNNND T M
a S < mma U o NNRODSSSITMM@@E®QU Q000NN -~ — F2 - Acquisition Parameters
ITTT TTTTYTY OTT Date_ 20060118
Time 12.25
INSTRUM av300
PROBHD 5 mm DUL 13C-1
PULPROB 2gpg30
i) 65536
SOLVENT coc13
NS 337
s 4
SWH 17985 .611 Hz
FIDRES 0.274439 Hz
AG 1.8219508 sec
A6 3649.1
N N+ W 27.800 usec
py ~ 0E 6.00 usec
N A2 C4H9 TE 298.9 K
H 01 2.00000000 sec
011 0.03000000 sec
CiH SO 012 0.00002000 sec
124125 3 »‘ CHANNEL f1
AacC
-1
75.4752953 MHz
CHANNEL f2
CPDPRG2 waltz16
NuC2 1H
PCPD2 80.00 usec
pL2 -1.00 dB
PLI2 18.00 d8
pLI3 18.00 d8
5F02 300.1312005 MHz
F2 - Processing parameters
sI 32768
SF 75.4677430 MHz
NOW EM
ssB 0
LB 1.00 Hz
68 0
PC 1.40
1D NMR plot parameters
Cx 22.00 cm
cy 30.00 cn
F1P 161.284 ppm
F1 12171.74 Hz
Fop 3.455 ppm
F2 260.74 Hz
a ) 2 20 T
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Current Data Parameters

m M o O a M W MU ODOTMDOWOD A NONMNOOMODONDOLWDNDLWD NANE Liu-PIngBr
- SomyY®S DMODAUNMNONITAUOOT S DMNOOMOITNIT M < EXPNO 10
e S SHooa o SHNODNONDD I NOIBI U DO NDODIO DAL M PROCNG s
a - emsanna Moo ee@eNNN @@ eRn QAN TN NN
a o o NS~~~ N TNTITITITITITITITAUAAUNAUNQUSAAAAAA A== O OO
< F2 - Acquisition Parameters
Date_ 20060112
Time 12.22
INSTRUN avaoo
PROBHD 5 mm DUL 13C-1
PULPROG 2930
65536
SOLVENT coc13
NS 16
DS 2
SHH 6172.839 Hz
N A \C8H17 FIDRES 0.094130 Hz
— AQ 5.3084660 sec
H Br 4 RG 64
oW 81.000 usec
DE 5.00 usec
TE 297.5 K
D1 2.00000000 Sec
CHANNEL f1
1H
8.30 usec
-1.00 dB
5F01 300.1318534 MHz
F2 - Processing parameters
51 32768
SF 300.1300072 MHz
WOH EM
558 0
LB 0.30 Hz
68 0
PC 1.00
1D NMR plot parameters
TX 22.00 cm
Y 10.00 cm
F1P 10.760 ppn
F1 3229.36 Hz
F2p 0.068 ppn
: |3 ol(s ofl3| |2 sl 18l 18|51 |= P2 20,30 2
& o ol = ol |« =) S| o ©f ™| |~ ~ PPMCM 0.4B601 ppn/cm
+ IS <l |- @l = IS al o of (o) @ ™ HZCM 145.86632 Hz/cn
T I B R T B B B B S B B B B B B B B N I R I R O B R S e R AR
ppm 10 ] 8 7 6 5 4 3 2 1
Current Data Parameters
NAME Liu-PIm8Br
o w0 0 -~ o o = o M~ ODn MW mo o EXPNO 11
o =] Hoao SR am Sa@-snmmon S
e o ™ o T N @ A o n 0 <00 o~ ©YT o PROCNO 1
a ~ @ - ~N~ ™~ O ~ oS o — O 0O ®OYL N ™
a o aa NN~~~ 0w T v IR0 s RS VAR VAR VAR VAR VAR F2 - Acquisition Parameters
Date_ 20060112
\ N// W /// Ting 12.25
INSTRUM av300
PROBHD § mm DUL 13C-1
PULPROG 2gpg30
il 65536
SOLVENT coc13
NS 88
0s 4
SWH 17985.611 Hz
FIDRES 0.274433 Hz
AQ 1.8219508 sec
RG 5792.6
oW 27.800 usec
0E 6.00 usec
TE 297.7 K
01 2.00000000 sec
di1 0.03000000 sec
/:\ d12 0.00002000 sec
N P N+\ CHANNEL f1 -
N N7 CgHay a2 e
H BI' 4 -1.00 dB
75.4752953 MHz
CHANNEL f2
CPOPRG2 waltzi6
Nucz 1H
PCPD2 80.00 usec
pL2 -1.00 dB
PL12 18.00 dB
PL13 18.00 dB
e 300.1312005 MHz
F2 - Processing parameters
§I
SF 75.4677430 MHz
NOW
558 Q0
LB 1.00 Hz
[:i:] Q
PC 1.40
10 NMR plot parameters
X 22.00 cm
cY 10.00 cm
F1P 149.973 ppm
F1 11318 .12 Hz
FapP -0.228 ppm
PPMCM 6.82730 ppm/cm
ppm 140 120 100 80 60 40 20 HzeH 515.24103 Hz/cn
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2.51649
=—1.80861

2

0
~
@
=il
31

5.853
4.049

29.166
29.010
28.771
25.904
23.910

R © © CUWLNMAUDIT I OMTTOMOAMODN O
D= ® S © SRR YTOoAMMmAMOA® DS o
® O S b oo LoTUmMRSNubhTUIADDO~ QUMD

=5 o N DM T m ONODMITMONUMNOAN—-NOWONT — O

= h<Smo © © PN A O ITMN DN NN O
ogogmm y\\/\ vvvvvvvmmr/f}%;r/ﬁmc/ummm

(AN N
Ny
I O
H \—/
Br -
Br

- ) o ol|<(|o < olw

s S o s||o| |3 3 Rl=

s, ) © ~||al|a =) ol|@

g ? g 1|2 > ]

I -~ ™ of|w] | [ oflcu

R A A B A N L A T L B B L B B L N

ppm 10 9 8 7 6 5

~ moouwn UNoOoONOoODAUND <MY ©
S ~N¥ SO DBSTSORZIPOADNR O =
< ] RS R] SO0 mMmMOBMONT QX

Q w m m U ~NLOMOoO~S 00000 oo o

a ™ [aVNa VeV Y] DOUOIS I TITIITITITMmMOM

/\ i
N
A OO
H _ \—/
Br _
Br
|
ppm 140 120 100 80 60 40
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1.78891
1.60040
1.58715
1.56488
1.35882
1.33644
1.31623
1.24293

20

14.796

K

1

Current Data Paraneters

NAME Liu-PIdeca-diBr
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20060111
Time 12.27
INSTRUM av300
PROBHD 5 mm DUL 13C-1
PULPROG 2930
65536
SOLVENT OMSO
NS 16
hS] 2
SWH 6172.838 Hz
FIDRES 0.094180 Hz
AQ 5.3084660 sec
RG 80.5
oW 81.000 usec
DE 6.00 usec
TE 297.0 K
01 2.00000000 sec

P1 9.30 usec
PL1 -1.00 0B
SFO1 300.1318534 MHz

F2 - Processing parameters

51 32768

SF 300. 1299965 MHz
HOH EM

558 0

LB 0.30 Hz

68 0

PC 1.00

1D NMA plot parameters

CX 22.00 cm
Y 10.00 cm
F1P 10.563 ppn
F1 3171.93 Hz
F2p 0.143 ppn
F2 44.53 Hz
PPMCM 0.47363 ppn/cm
HzCM 142.14988 Hz/cn

current Data Parameters

NAME Liu-PIdeca-dir
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20060111
Tine 12.33
INSTRUM av300
PROBHD 5 mm DUL 13C-1
PULPROB 2gpg30
i) 65536
SOLVENT MSO
NS 525
s 4
SWH 17985 .611 Hz
FIDRES 0.274439 Hz
AG 1.8219508 sec
A6 812.7
oW 27.600 usec
0E 6.00 usec
TE 297.8 K
01 2.00000000 sec
011 0.03000000 sec
012 0.00002000 sec
CHANNEL f1
13C
9.40 usec
-1.00 d8
75.4752953 MHz
CHANNEL f2
CPDPRG2 waltz16
Nuc2 1
PCPD2 80.00 usec
pL2 -1.00 dB
PLI2 18.00 d8
PL13 18.00 dB
SFO2 300.1312005 Mz

F2 - Processing parameters
sI 32768
75.4677430

SF MHz
HOW EN

558 0

L8 1.00 Hz
68 0

PC 1.40

1D NMR plot parameters

X 22.00 cn
Y 30.00 cn
F1P 154.971 ppm
F1 11695.30 Hz
Fop 2.403 ppm
F2 181.33 Hz
PPMCM 6.93491 ppn/cn
HzeH §23.36218 Hz/cnm
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- o “DOLONW =Y IR OWUTORNN S YSOAURNNUMENOWL®D OO~
T oD T 0ooaN3SRQ RO DDRoSMODAND - NOMITODUI DB = A
n S = COORANNND DS S AN AUORYTMODOANTTODODOIR MDD T @D
Emmx—« oMY mMMmauuu DO WA OMOOMAUUNA SO0 D@TODDOD~OOODWNMST T @ONDE @@
a o oo @~~~ OO N I T ITITITIITAITIITITIAT UAUA A A A OO0
N [
N \7N\C12H25
~ © 0 ~ 0 a o <( |o
s S & © = = @ sl |8
& @ o @ ) © & al |8
< s - ™ o - < ~[ e
R L L o B L B B B S BRI L L I I I o B B B R
ppm 10 g 8 7 6 5 4 3 2 1
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Current Data Paraneters

NAME Liu-PIn-12Br
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters

Date_ 20060108
Time 12.14
INSTRUM av300
PROBHO 5 mm DUL 13C-1
PULPROG 2930

™ 65536
SOLVENT CDC13

NS 16

0s 2

SWH 6172.838 Hz
FIDRES 0.094180 Hz
AQ 5.3084660 sec
RG 114

oW 81.000 usec
DE 6.00 usec
TE 288.B K

D1 2.00000000 sec
s======= CHANNEL f1 ========
NuCt 1H

Pt 8.30 usec
PL1 -1.00 dB
SFO1 300.1318534 MHz

F2 - Processing parameters

51 32768
SF 300.1300066 MHz
WOW EM
5SB 0
LB 0.30 Hz
6B 0
PC 1.00

1D NMR plot parameters

CX 22.00 cm
cY 30.00 cm
F1P 11.080 ppn
F1 3325.31 Hz
Fap 0.138 ppn
F2 41 .31 Hz
PPMCM 0.49736 ppn/cm
HZCM 149.27296 Hz/cm
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current Data Parameters

NAME Liu-PIm-128r-HC
@ [aVIaY) o m g ~ AUN T UNODODDODMOOOMmAULW UDO T EXPNO 11
8 R 883 5 YAoORSB8333R3EBI2D SROENO H
e < N3 888 S BRCRIRBEBNSSRLTE
5 © m o S~ S CoUYLNTATIFIOO DA T
8 28 ININEN & BRILSUJIIIRAIEELRANI F2 - Acquisition Parametens
T T Oate_ 20060106
Tine 12.43
INSTRUM av30o
PROBHD 5 mm DUL 13C-1
PULPROB 290930
o 65536
SOLVENT coc13
NS 171
0s 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AG 1.8219508 sec
RG 4597.6
oW 27.800 usec
0E 6.00 usec
TE 298.2 K
01 2.00000000 sec
11 0.03000000 sec
d12 0.00002000 sec
H CHANNEL f1
13C
9.40 usec
-1.00 dB
75.4752953 MHz
CHANNEL f2
CPDPRG2 Waltz16
Nucz 1H
PCPD2 80.00 usec
L2 -1.00 08
PL12 18.00 dB
PL13 18.00 dB
Eiger 300.1312005 MHz
F2 - Processing paraneters
SI
SF 75.4677430 MHZ
NOW EM
58 0
LB 1.00 Hz
6B 0
PC 1.40
10 NMR plot parameters
Cx 22.00 cm
cY 10.00 cm
F1P 143,973 ppm
F1 11318.12 Hz
Fop 2.929 ppm
A “““‘"" sl i H F2 221.03 Hz
U T
ppm 14D 120 100 80 60 0 20 o oy e pomen
Current Data Paraneters
NAME Mi-DMONS-Br
B oal8bRDS e R e BB ERR 8RR e S R8RRRIRbassaRsatana EXPNO 10
- FRRETERHI ISR BB TR CEY 8T8 S80has888s8Yachbrats PROCNO |
D OMUTODNo N N e I A - R R R R R R R
= 8 83ITFTRGA SERRERN I8 RRRIGFETIITICRISREBEEE8ICETH A
N cssoes oo YT TTTO OO @@ @O @A NN QNN NS o o oo e oo F2 - Acquisition Panameters
Date_ 20051122
Tine 13.11
INSTRUN avaoo
PROBHD & mm DUL 13C-1
PULPROG 2930
65536
SOLVENT coc13
NS 16
OCHg3 0s 2
SHH 6172.839 Hz
FIDRES 0.094190 Hz
a 5.3084650 sec
"G B4
W 81.000 usec
DE 5.00 usec
e 296.8 K
D1 2.00000000 sec
= CHANNEL f1 =
NUCH 1H
Pt 9.30 usec
PLY -1.00 68
R 300.1318534 Mz
F2 - Processing parameters
51 32768
5F 300. 1300060 MHz
HOH EM
558 0
18 0.30 Hz
8 0
PC 1.00
1D NMA plot parameters
ox 22.00 cn
» oY 20.00 cm
Fip 7.881 ppn
Fi 2365.20 Hz
Fop 0.344 ppn
E 3 a & 2B 2 b B g al |38 F2 103.19 1z
g > 3 s 3|R|2 8 > = a 3 S PPMCM 0.34258 ppn/cm
H : e . HZCM 102.81873 Hz/cn
g 5 - - <lmfe - o - < <l s
L e e e
ppm 6 il 4 3 2 1
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current Data Parameters

NAME Mi-DNONS
- o~ < © 0 < ) “eO~ ©O®O N O EXPNO 10
N 98 B B 8 3 B3 SIS RS 884 PROCNO 1
R S < ~ T 9 NENS Hw@do do @maw
< @ 0 ™ - o & ~ e~~~ LOOBL ST ™ QU F2 - Acquisition Parameters
& T T T T Date_ 20051123
Time 12.51
INSTRUM av300
PROBHD 5 mm DUL 13C-1
PULPROG 2pg30
0 65536
SOLVENT coc13
NS 198
0s 4
SHH 17965611 Hz
FIDRES 0.274439 Hz
AG 1.8219508 sec
A6 4597.6
OCH3 oW 27.800 usec
0E 6.00 usec
TE 297.0 K
01 2.00000000 sec
d11 0.03000000 sec
12 0.00002000 sec
CHANNEL f1
13C
9.40 usec
-1.00 dB
75.4752953 MHz
= CHANNEL f2
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