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I.  General Procedures. 
  
All reactions were carried out in a glovebox under an atmosphere of N2. All glassware 
was either oven or flame-dried prior to use. Tetrahydrofuran (THF), diethyl ether (Et2O), 
and dichloromethane (CH2Cl2) were degassed with argon and then passed through two 4 
x 36 inch columns of anhydrous neutral A-2 alumina (8 x 14 mesh; LaRoche Chemicals; 
activated under a flow of argon at 350 ºC for 12 h) to remove H2O.  All other solvents 
utilized were purchased “anhydrous” commercially, or purified as described (vide infra). 
Molarities of organolithium and organomagnesium reagents were determined by titration 
with menthol/bipyridine.1 1H NMR spectra were recorded on Bruker GN-500 (500 MHz 
1H, 125.7 MHz 13C), CRYO-500 (500 MHz 1H, 125.7 MHz 13C) or DRX-400 (400 MHz 
1H, 100MHz 13C) spectrometers.  Proton chemical shifts are reported in ppm (δ) relative 

to the solvent resonance (CDCl3, δ 7.27) Data are reported as follows: chemical shift 
(multiplicity [singlet (s), broad singlet (br s), doublet (d), doublet of doublets (dd), triplet 
(t), doublet of triplets (dt), doublet of doublet of triplets (ddt), triplet of triplets (tt), 
quartet (q), multiplet (m), apparent doublet (ad), broad doublet (br d) and broad multiplet 
(br m)], coupling constants [Hz], integration.  Carbon chemical shifts are reported in ppm 

(δ) relative to TMS with the respective solvent resonance as the internal standard (CDCl3, 

δ 77.23 ppm). Unless otherwise indicated, NMR data were collected at 25 ºC.  Infrared 
spectra were obtained on a Mattson Instruments Galaxy 5000 spectrometer.  Analytical 
thin-layer chromatography (TLC) was performed using Silica Gel 60 F254 precoated 
plates (0.25 mm thickness). Visualization was accomplished by irradiation with a UV 
lamp and/or staining with KMnO4, ceric ammonium molybdate (CAM), or p-
anisaldehyde (PAA) solutions.  Flash chromatography was performed using Silica Gel 
60A (170-400 mesh) from Fisher Scientific.  Allylboronic acid pinacol ester was 
purchased from Frontier Scientific, Inc. and was distilled through a 15 cm Vigreux 
fractionating column connected to a short-path distillation head (95 ºC, 17 Torr) to 
remove B(OH)3.  [Ir(cod)Cl]2 and [Ir(cod)OMe]2 was purchased from Strem, stored in the 
glovebox, and used as received.  [Ir(coe)2Cl]2 was synthesized according to a known 
procedure.2  Potassium tert-butoxide was purchased from Alfa Aesar, stored in a 



   

glovebox and used as received.  Deutero-allylboronic acid pinacol ester 9 was prepared 
according to the procedure reported by Morken et. al.3  Deuterochloroiodomethane used 
for the synthesis of 9 was synthesized according to a known procedure.4  All ketones 
were purchased commercially and liquids were distilled prior to use.  High resolution 
mass spectrometry was performed by the University of California, Irvine Mass 
Spectrometry Center. 
 
II.  Solvent Screen for Allylation of Ketones. 
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a 1,4-bis(trifluoromethyl)benzene was used as an internal standard.  
 
III.  B(OH)3 and KOtBu Additives Screen for Allylation of Ketones. 
 
Commercially available allylboronic acid pinacol ester was used in entry 1 and was found 
to be contaminated with boric acid by 13B NMR.  In entries 2-9, the allylboronic acid 
pinacol ester was distilled and was analytically pure by 13B NMR.  Adding 20 mol% of 
boric acid and 40 mol% KOtBu to reactions with analytically pure allylboronic acid 
pinacol ester were the optimized conditions that provided reproducible results.    
 

entry KOtBu (mol%) B(OH)3 (mol%) conversion (%)a

1 20 none 100

2 20 none 60

3 50 none 82

4 100 none 65

5 50 5 82

6 50 20 94

7 40 20 95

8 30 20 80

9 20 20 15

O

B(pin)+

OH

1.5 equiv.

CH3
Additives

THF, rt, 6 h
CH3

[IrcodCl]2
4 mol% Ir

a 1,4-bis(trifluoromethyl)benzene was used as an internal standard.  
 

 
 
 



   

IV.  Base Screen for Allylation of Ketones. 
 

entry conversion (%)a

>951

4

time (h)

24

3

2

3

<5

<5

base

38

24

24

O

B(pin)+

OH

1.5 equiv.

CH3
base (40 mol%)

B(OH)3 (20 mol%)
THF, rt

CH3

LaOiPr

[IrcodCl]2
4 mol% Ir

NaOtBu

a 1,4-bis(trifluoromethyl)benzene was used as an internal standard.
b Under these reaction condition the allylboronic acid pinacol ester

was isomerized to the 1-propenylboronic acid pinacol ester.
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V. General Procedure for the Allylation of Ketones and Imines. 
 
Representative Procedure for Allylation of Acetophenone 1 with ligands. 
To a flame-dried 5 mL round-bottom flask in a glovebox, [Ir(cod)Cl]2 (7 mg, 0.010 
mmol) and 1,2-bis(dicyclohexylphosphino)ethane (11 mg, 0.025 mmol) were stirred in 1 
mL of THF for 3 h.  After 3 h, potassium tert-butoxide (11 mg, 0.10 mmol), 
acetophenone (58 L, 0.50 mmol), allylboronic acid pinacol ester (140 L, 0.75 mmol), 
and 1,4-bis(trifluoromethyl)benzene (79 L, 0.50 mmol) (as an internal standard) were 
added.  The reaction mixture was capped with a septa and stirred in the glovebox for 24 h 
at room temperature.  After 24 h, an aliquot was removed and an  1H-NMR was acquired.  
Conversion and yield of allylated product 3 was then calculated by comparison to the 1,4-
bis(trifluoromethyl)benzene standard. 
 
Representative Procedure for Allylation of Acetophenone 5a. 
To a flame-dried 5 mL round-bottom flask in a glovebox, was added [Ir(cod)Cl]2 (7 mg, 
0.010 mmol), potassium tert-butoxide (22 mg, 0.20 mmol), boric acid (6.2 mg, 0.10 
mmol), THF (1 mL), acetophenone (58 L, 0.50 mmol) and allylboronic acid pinacol 
ester (140 L, 0.75 mmol).  The reaction mixture was capped with a septa and stirred in 
the glovebox for 3 h at room temperature.  After 3 h, the reaction was removed from the 
glovebox and quenched with 1 mL of saturated NH4Cl solution and stirred for 10 min.  
The aqueous layer was extracted (3 x 5 mL Et2O) and the combined organic layers were 
dried over MgSO4, filtered, and concentrated in vacuo.  Purification was performed using 
silica gel chromatography (90:10 pentane/Et2O affording 6a as a colorless oil (63 mg, 
78%).  Compounds 6e, 6f, and 6j were purified using silver nitrate impregnated silica 
gel.5 
 
Representative Procedure for Allylation of N-benzylidene-4-methoxyaniline 5m. 
To a flame-dried 5 mL round-bottom flask in a glovebox, was added [Ir(cod)Cl]2 (6.7 
mg, 0.010 mmol), potassium tert-butoxide (11 mg, 0.10 mmol), THF (1 mL), N-
benzylidene-4-methoxyaniline (110 L, 0.50 mmol) and allylboronic acid pinacol ester 
(140 L, 0.75 mmol).  The reaction mixture was capped with a septa and stirred in the 



   

glovebox for 12 h at room temperature.  After 12 h, the reaction was removed from the 
glovebox and quenched with 2 mL of H2O and stirred for 10 min.  The aqueous layer was 
extracted (3 x 8 mL CH2Cl2) and the combined organic layers were dried over Na2SO4, 
filtered, and concentrated in vacuo.  Purification was performed using silica gel 
chromatography (3–5% Et2O in pentane) affording 6m as a pale yellow oil (86 mg, 68%).  
 
VI.  Characterization Data for Products. 

OH

6a  

2-Phenyl-4-penten-2-ol (6a): 1H NMR (CDCl3, 400 MHz)  7.44 (d, J = 7.8 Hz, 2H), 
7.34 (t, J = 7.4 Hz, 2H), 7.23 (d, J = 7.2 Hz, 1H), 5.68-5.56 (m, 1H), 5.14 (d, J = 18.8 Hz, 
1H), 5.12 (d, J = 8.5 Hz, 1H), 2.69 (dd, J = 13.4, 6.7 Hz, 1H) 2.50 (dd, J = 13.8, 8.2 Hz, 
1H), 2.03 (s, 1H), 1.54 (d, J = 1.54 Hz, 3H).  The spectral values obtained were consistent 
with those reported in the literature.6 
 

OH

F

6b  
2-(4-Fluorophenyl)-4-penten-2-ol (6b): 1H NMR (CDCl3, 400 MHz)  7.43–7.39 (m, 
2H), 7.05–7.00 (m, 2H), 5.66–5.58 (m, 1H), 5.17–5.12 (m, 2H), 2.66 (dd, J = 13.8, 6.6 
Hz, 1H) 2.50 (dd, J = 13.7, 8.2 Hz, 1H), 2.02 (s, 1H), 1.55 (s, 3H).  The spectral values 
obtained were consistent with those reported in the literature.7 
 

OH

Cl

6c  

2-(4-Chlorophenyl)-4-penten-2-ol (6c): 1H NMR (CDCl3, 400 MHz)  7.38 (dd, J = 8.8 
Hz, 2H), 7.31 (dd, J = 8.8 Hz, 2H), 5.64–5.56 (m, 1H), 5.17–5.12 (m, 2H), 2.66 (dd, J = 
13.7, 6.5 Hz, 1H) 2.49 (dd, J = 13.7, 8.3 Hz, 1H), 2.02 (s, 1H), 1.54 (s, 3H).  The spectral 
values obtained were consistent with those reported in the literature.5 
 

OH

Br

6d  
2-(4-Bromophenyl)-4-penten-2-ol (6d): 1H NMR (CDCl3, 400 MHz)  7.47 (d, J = 8.6 
Hz, 2H), 7.32 (d, J = 8.6 Hz, 2H), 5.66–5.55 (m, 1H), 5.17–5.13 (m, 2H), 2.66 (dd, J = 
13.7, 6.5 Hz, 1H) 2.49 (dd, J = 13.7, 8.3 Hz, 1H), 2.03 (s, 1H), 1.54 (s, 3H).  The spectral 
values obtained were consistent with those reported in the literature.6 
 



   

OH

MeO
6e  

2-(4-Methoxylphenyl)-4-penten-2-ol (6e): 1H NMR (CDCl3, 400 MHz)  7.37 (d, J = 
8.9 Hz, 2H), 6.89 (d, J = 8.9 Hz, 1H), 5.70–5.59 (m, 1H), 5.16–5.11 (m, 2H), 3.82 (s, 
3H), 2.67 (dd, J = 13.7, 6.5 Hz, 1H), 2.50 (dd, J = 13.7, 8.2 Hz, 1H), 2.00 (s, 1H), 1.54 (s, 
3H).  The spectral values obtained were consistent with those reported in the literature.6 
 

OH

MeO

MeO

6f  
2-(3,4-Dimethoxylphenyl)-4-penten-2-ol (6f): 1H NMR (CDCl3, 400 MHz)  7.04 (d, J 
= 2.1 Hz, 1H), 6.94 (dd, J = 8.4, 2.1 Hz, 1H), 6.84 (d, J = 8.4 Hz, 1H), 5.71–5.60 (m, 
1H), 5.15 (d, J = 17.5 Hz, 1H), 5.14 (d, J = 9.9 Hz, 1H), 3.91 (s, 3H), 3.89 (s, 3H), 2.70 
(dd, J = 13.7, 6.5 Hz, 1H) 2.50 (dd, J = 13.7, 8.2 Hz, 1H), 2.01 (s, 1H), 1.55 (s, 3H); 13C 
NMR (CDCl3, 125 MHz)  148.8, 147.8, 140.7, 134.0, 119.6, 117.0, 110.9, 108.7, 73.7, 
56.1, 48.7, 30.2, 24.8; IR (thin film, cm-1) 3482, 3076, 2976, 2934, 1261, 1143, 1028; 
HRMS (TOF MS ES+) m/z calculated for C13H18O3 245.1154 [M+Na]+ found 245.1146; 
TLC Rf = 0.3 (65:35 hexanes/EtOAc). 
 

OH

6g  
 
2-(Naphthalen-2-yl)-4-penten-2-ol (6g): 1H NMR (CDCl3, 500 MHz)  7.93 (s, 1H), 
7.86–7.83 (m, 3H), 7.55 (dd, J = 8.6, 1.7 Hz, 1H), 7.50–7.46 (m, 2H), 5.67–5.59 (m, 1H), 
5.18 (d, J = 17.1 Hz, 1H), 5.13 (d, J = 10.1 Hz, 1H), 2.82 (dd, J = 13.8, 6.3 Hz, 1H) 2.60 
(dd, J = 13.8, 8.4 Hz, 1H), 2.18 (s, 1H), 1.65 (s, 3H) .  The spectral values obtained were 
consistent with those reported in the literature.5 
 

N

OH

6h  
2-(Pyridin-3-yl)-4-penten-2-ol (6h): 1H NMR (CDCl3, 400 MHz)  8.70 (d, J = 1.8 Hz, 
1H), 8.50 (d, J = 4.6 Hz, 1H), 8.00 (d, J = 8.0 Hz, 1H), 7.27 (dd, J = 7.7, 4.8 Hz, 1H), 
5.68–5.60 (m, 1H), 5.17 (d, J = 10.3 Hz, 1H), 5.16 (d, J = 17.8 Hz, 1H), 2.68 (dd, J = 
13.8, 6.7 Hz, 1H) 2.54 (dd, J = 13.8, 8.1 Hz, 1H), 2.30 (s, 1H), 1.59 (s, 3H); 13C NMR 
(CDCl3, 125 MHz)  148.2, 147.1, 143.0, 133.0, 132.9, 123.2, 120.5, 72.7, 48.6, 30.0; IR 
(thin film, cm-1) 3267, 2976, 1639, 1579, 1419; HRMS (TOF MS ES+) m/z calculated 
for C10H13O1 164.1075 [M+H]+ found 164.1074; TLC Rf = 0.2 (6:4 hexanes/EtOAc). 
.   

S
OH

6i  



   

2-(Thiophen-2-yl)-4-penten-2-ol (6i): 1H NMR (CDCl3, 400 MHz)  7.21 (dd, J = 5.0, 
1.2 Hz, 1H), 6.96 (dd, J = 5.0, 3.6 Hz, 1H), 5.79–5.70 (m, 1H), 5.20–5.16 (m, 2H), 2.72 
(dd, J = 13.7, 6.6 Hz, 1H), 2.58 (dd, J = 13.6, 8.1 Hz, 1H), 2.27 (s, 1H), 1.63 (s, 3H).  The 
spectral values obtained were consistent with those reported in the literature.5 
 

OH

6j  
-Methyl--(2-propenyl)cyclohexanemethanol (6j): 1H NMR (CDCl3, 500 MHz)  
5.94–5.86 (m, 1H), 5.16 (d, J = 17.1 Hz, 1H), 5.12 (d, J = 10.4 Hz, 1H), 2.29–2.19 (m, 
2H), 1.88–1.58 (m, 5H), 1.42 (s, 1H) 1.33–0.98 (m, 5H); 13C NMR (CDCl3, 125 MHz)  
134.4, 118.8, 74.1, 47.7, 44.4, 27.8, 27.1, 27.0, 26.9, 26.8, 23.9; IR (thin film, cm-1) 
3431, 3076, 2927, 2854, 1639, 1450; HRMS (TOF MS ES+) m/z calculated for C11H20O 
191.1412 [M+Na]+ found 191.1415; TLC Rf = 0.2 (9:1 pentane/Et2O). 
 

Et

OH

6k  
2-Phenyl-4-hexen-2-ol (6k): 1H NMR (CDCl3, 500 MHz)  7.40 (d, J = 7.2 Hz, 2H), 
7.37 (t, J = 7.7 Hz, 2H), 7.25 (t, J = 7.2 Hz, 1H), 5.63–5.55 (m, 1H), 5.15 (d, J = 19.3 Hz, 
1H), 5.12 (d, J = 10.6 Hz, 1H), 2.74 (dd, J = 13.7, 6.0 Hz, 1H) 2.51 (dd, J = 13.7, 8.7 Hz, 
1H), 2.02 (s, 1H), 1.91-1.81 (m, 2H), 0.78 (t, J = 7.4 Hz, 3H).  The spectral values 
obtained were consistent with those reported in the literature.8 

NHPMP

9a  
4-methoxy-N-(1-phenylbut-3-enyl)aniline (9a): 1H NMR (CDCl3, 500 MHz)  7.39–
7.17 (m, 5H), 6.67 (ad, J = 8.9 Hz, 2H), 6.45 (ad, J = 8.9 Hz, 2H), 5.81–5.70 (m, 1H), 
5.21–5.09 (m, 2H), 4.30 (dd, J = 8.3, 5.1 Hz, 1H), 3.87 (br s, 1H), 3.67 (s, 3H), 2.63–2.53 
(m, 1H), 2.51–2.41 (m, 1H).  Analytical data is consistent with reported literature values.9 
 

NHPMP

Br
9b  

N-(1-(4-bromophenyl)but-3-enyl)-4-methoxyaniline (9b): 1H NMR (CDCl3, 500 
MHz)  7.45 (d, J = 8.4 Hz, 2H), 7.25 (d, J = 8.4 Hz, 2H), 6.68 (d, J = 8.9 Hz, 2H), 6.42 
(d, J = 8.9 Hz, 2H), 5.80–5.69 (m, 1H), 5.18 (d, J = 17.1 Hz, 1H), 5.16 (d, J = 9.6 Hz, 
1H), 4.26 (m, 1H), 3.90 (s, 1H), 3.70 (s, 1H), 2.60–2.53 (m, 1H), 2.48–2.40 (m, 1H).  13C 
NMR (CDCl3, 125 MHz)  152.5, 143.0, 141.2, 134.5, 131.9, 128.4, 120.8, 118.9, 115.0, 
114.9, 57.8, 55.9, 43.4; IR (film, cm-1) 3402, 3076, 2999, 2933, 2908, 2833, 1512, 1240; 
HRMS (TOF MS ES+) (m/z): [M+H]+ calculated for C17H18NOBr 332.0650, found 
332.0647; TLC Rf = 0.5 (5% Et2O in pentane). 
  



   

Ph

OH

11b

D

D

Ph

OH

11a
D D

+

 
 
3,3-dideutero-2-phenyl-4-penten-2-ol (11a) and 5,5-dideutero-2-phenyl-4-penten-2-
ol (11b): 1H NMR (CDCl3, 400 MHz)  7.44 (d, J = 7.8 Hz, 2H), 7.34 (t, J = 7.4 Hz, 
2H), 7.23 (d, J = 7.2 Hz, 1H), 5.68–5.56 (m, 1H), 5.14–5.12 (m, 1H), 2.69–2.50 (m, 1H), 
2.03 (s, 1H), 1.54 (d, J = 1.54 Hz, 3H); 13C NMR (CDCl3, 125 MHz)  147.8, 133.8, 
133.6, 128.4, 126.8, 125.0, 119.8, 73.8, 48.6, 30.13, 30.08; IR (thin film, cm-1) 3425, 
3061, 2976, 1601, 1446, 1373; HRMS (TOF MS APCI+) m/z calculated for C11H12D2O 
187.1068 (M+Na)+ found 187.1067; TLC Rf = 0.2 (9:1 Pentane/Et2O). 
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a4 q ia i  iq

t i  I  i i  i i i
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E

Vi

USEB
NANE

EXPNO
PROCNO

C!rrent 0ata PiaEneters

Time 8.34

t lDark
2-TJB-15

5
1

F? -  Acqui3i t ion P6rareters
oat€_ 20080617

INSTRUN c.yo500
PFoBHo 5 nn CPTCI 1H-
PULPROG
TO
SOLVENT
N5
DS

rqdc30
65418

coc13T
129

sNH 30303,031 f lz
FIoFES A.463222 Hz
AS l-079{470 sec
F0 13004
Dl 16.500 usec
0€ 6.00 usec
rE 298.0 K
Dl 0.25000000 sec
d11 0.03000000 sec
ilCn€ST 0.00000000 sec
ECNFK 0.01500000 sec

====:==* CHANNEL f1 r.!-:...
NUCI 13C
Pt 14.8 usec
PLI -1,00 dB
sFot 125.7942548 NAz

=.. .--=rCHANNELf2:-==E==:
CPoPBGA ral tz lE
NUC2 lH
PCP02 100.00 usec
PL2 i.60 dB
PL12 24.80 d8
SF02 500.2225011 {Hz

F2 - Processinq paraneters

5F 125.7804006 XHz

LB L00 Hz
G80
PC 2.00

10 Nffi Dlot oardneters

Efl
0

fDt
ss8

CY

F2P
F2
PPNCT

22.80 cn
15.55 cn

230.637 ppn
29009.68 Hz
-10.287 ppf,

-1233.96 Hz
10.55688 ppn/cn

HZCM 1329.10693 Hzl . i l

- - 0
l r r l

50
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100
I

150
I

200
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Current 0ata Pa.areters
USEF t jbark
NANE 2-TJS-10
EXPIO ?
40ct0 1

F2 - Acquisi t ion Paran€te.s
0ate_ 20080607
Tine l7 -32
INSISW drr400
m08H0 5 nn oNP H/F/P
PULPFoG zg30
ro 65535
SOLVENT Ctr137
NSg

slH 6410.256 Hz
FIoHES 0.0978i3 Hz
A0 5.1118579 sec
BG 1149.4
0l 78.000 usec
0E 4.50 usec
lE 297.9 K
D1 0.10000000 sec
NC9EST 0.00000000 sec
rcNF( 0.01500000 sec

-.t3:,=! 
CHANNEL tt ,=,tr-=s

rucl  lH
Pt 12.00 usec

0.00 dB
sFol 400-13?8009 rHz

F2 -  hocessir !  pananeteas

SF 400.1300179 f f iz
fof EN
ss8 0
L8 0.30 Hz
G80
PC 2.00

10 NXR plot paraneters
CX 22.80 co
CY 25.00 cn
FtP 11.000 ppfr
F1
F2P

PUCN
HZCN 214.59471 Hzlcn

4401.43 Hz
-1-000 ppf l

-400.13 H2
0.5?632 DDnlcn



OH
3 g3

3 fr t
t t l
I  t l
t \ /
t l l
t i l

;

t jbark
2-TJB-10

I

F2 - Acquisi t ion Pdfaneters
Date_ 20080509
Time 11.02
rNslRUN cryo500
PFoBHo 5 nm CPTCI 1H-

Cunfent oata Param€teas

30303.031 Hz

!SEF
NATE
EXPNO
PROCNO

PULPFOG
TD
SOLVENT
N5
0s
sfH

A0

DT
DE
TE
D1

NUCl
P1
PL1
sF01

F2
SI
SF
f0l
ss8

G8
PC

65418
cDcl3T

2S

Ft0Es 0-463222 Nt

d11
TCRESI
flCIRK

.-=r,,= CHANEL fl rE==E=-:

13C
14.75 useE
-1.00 dB

125.1942514 NH.

=Er:l '-- CHANN€L f2 
--------

CPDPR62
tucz
pcP02
PLz
PL12
5F0?

1.079{470 sec
9i95.2
16.500 us€t

6.00 user
298.0 K

0.25000000 sec
0.03000000 sec
0.00000000 sec
0-01500000 sec

f61tz16

1H
100-00 usec

1.50 dB
24.80 dB

s0.2225011 UHz

Processinq paraneteas

125.7803983 f lHu
ET
0

i-00 Hz
0

2.00

t0 NNR plot  pafareters

CY

F1
r-2P
F2
PPNCT

22-80 cn
30.00 c0

230.637 ppm
29009.67 Hz
-10.287 ppfr

-1293.96 Hz
10.56688 ppn/cn

rTl
ppm 200

I
150

Hzct 1329.10681 Hzlcr

I
50

I
100
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t jbark
2-rs-81

I

F2 - Acq! is i t ion Paranet lrs
oate_ 20080801
I i0e 15.10
INSTFUT d.r400
PBOBHO 5 nn ONP H/F/P

Cunr€nt Data Pandneters

PULPNOG
ro
SOLVENT
NS
0s

6EF
NAXE
EXPNO
PFOCNO

fDf
ss8

sxH 6410.256 Hz
FIoBES 0-097813 Hz
a0 5.1118579 sec
RG 406,4
0f 78.000 us€c
0E 4.50 usec
TE 298.0 (
01 0.10000000 sec
rcFESI 0.00000000 sec
rc$K 0.01500000 sec

:t,t.t,. GHANEL fl .....-..
NUC1 1H
Pl 12.00 $ec
PLl 0.00 dB
SF01 400.1328009 frz

F2 - Processing parafleteas
sI 65536
SF 400.1300180 Hz

u 930

cml3r
I
2

EX
0

LB 0.30 Hz
G80
PC 2.00

10 NNF plot parameters

cx 2?.80 cn
CY 30.00 cn
FlP 11.000 ppn

F2
PPICN
HZCN

1401.43 H,
-1.000 lpn

-400.13 Hz
0.52632 ppn/cn

2!0.59474 Nzlch

\ l l/t
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Current Data Paraneters

USER t jba.k
NATE 2-IJB-T7

EXPNO
PROCNO

Fz -  Acouls l t ion ParanetEfs

0ate_ 20080614
14.28

TNSTFUN cryo500
PRo8HD 5 nm cPtCI ll-
PULPBOG
TD
SOLVENT
NS
0s
sfH

AO
F6
0f
OE
TE
01

cx
CY

Ft
F?P
F2

zgdc30
65536

cDcl3T
145

30303.031 Hz

1.081394 sec
1300{

16.500 usec
6.00 usec

298.0 K
0.25000000 sec

d1l 0.03000000 sec
SCFESI 0-00000000 sec
HCNK 0.01500000 s€c

---!-,G CHAXNEL fl -....---

FI0FES 0.462388 Hz

NUC I
P1
PLl
sF01

*---,n. CHANNEL f2 '=:-:".
CPOPFGz
NUC2
PCPD2
PLZ
PL12

F2 -  Processing parafreters

sI 655$

13C
14,75 usec
-1.00 dB

125 .7942544 NHz

ral tz16
1H

100.00 usec
1.60 d8

24.80 dB
500.2225011 tHz

125.7803988 NHz
EX
0

1.00 Hz

SF
f0l

L8
G80
PC 2.00

10 NtR plot  paran€ters

22.80 cn
30.00 cn

230.637 ppn
29009.67 Hz
-10.287 ppn

-1233.96 Hz
10.55688 00n/cn

ppm
I

100

HZCil  1329.10681 Hzlco

I
50

I
150

I
200
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2-18-77

2
1

F2 -  Acquis l t ion Pa.areters

Date- 20080729

USEE
NAXE
EPNO
m0cN0

zq30
55535
;0ct3T

I
?

SLVENT COC]37

cuaaent 0ata Paraneters

13.34

6410.256 Hz

10 ilxB Dlot pafaneters

5.1118579 sec
322.5

78.000 usec
4.50 usec

298.0 (
0.10000000 sec

tcBEST 0.00000000 s€c
tclRK 0-01500000 s€c

r'r-,5=r CHAWL t1 ,-=-'--.
1H

12.00 usec
0.00 dB

SFor 400.1328009 IHz

F2 - Processing paranet€rs
65536

400.1300179 NHz
EX
0

0.30 Hz
0

?.00

INSTRW drr400
PFOSHD 5mONPH/F/P

FTDFES 0.097813 Hr

ruLPROG
l0
SLVENT
M
0s
SIH
FIDFES
AO

0l
G

01

NCI

PLl

ml
ssB
L8
G8
PC

cx
CY
FlP
FI
F2P

22.80 cm
40.00 cn

11.000 PPn
4401.43 Ht
-1-000 ppn

-400.13 Hz
0.52632 rpolcn

HZCN 270.59111 Hzlcn
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b
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t l
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t l
I I V/

Current Data Paraneters

USEF
NAXE
EXPrc
PF0Cilo

t jbank
2-rJB-76

6
1

F2 -  AEquisi t ion Param€tE.s

odte- 20080726
Tine \4.47
INSTFUX c.yo500
PRoBrc 5 mm CPTCI 1H-
PULPFOG
TO
50LVflT
NS
0s
sfH
FIORES
AO
FG
DN
DE
TE
01
d11
UCFEST
TCN9K

zqdc30
65418

cDcl3T
128

30303.031 Hz
o -463222 Hz

L0794470 sec
13004

16.500 usec
5.00 usec

238.0 K
0.25000000 sec
0.03000000 sec
0.00000000 sec
0.01500000 sec

---===-= CHANEL fl ...---E.

NUCz
PCPO2
PL2
PL12

5F02

=::!-r:- CHANNEL f2 --==.,,-
cPoPBGa r61tz16

13C
14.75 usec
-1.00 dB

l2E.7912544 NHz

1H
100-00 usec

1,60 dB
24.80 dB

500.2225011 xHz

1.00 Hz
0

2.00

NUCl
Pt
PLl
sFol

SF
XDN
ssB
LB
Gg
PC

CY

F1

F2
PPNCT

F2 -  Paocesslng pafaneteas

65536
125.7804006 NHz

EM
0

1D NMB l lot  laranetefs
22.80 cn
15.65 cn

230.637 ppn
29009.68 Hz
-10.287 ppf,

-1293.96 Hz
10.56688 DDn/cn

I
150

I
50

HZCN 1329.10693 Hu /cn

I
200

I
100
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65536
coc13T

EXPNO
PFOCNO

TO
SOLVENI
r,ls

Current Data Panareters
IISEF t jbark
NAI€ 2-TJB-46

F2 -  Acquis i t ion Pafa0eters
oate_ 20080705

INSTFUI{ dnx400
PFoBHo 5motlPH/F/P
PULPFoG 2930

SIH 6.{10.256 Hz
FIoFES 0.097813 Hz
A0 5.1118579 s€c
R6 545. r
0t 78.000 usec
0E 4.50 usec
TE 29€.0 K
01 0-10000000 sec
IICFEST 0.00000000 sec
l4CtBK 0-01500000 sec

,--==--- CHANNEL f! ::-=-==-
iiuct lH
Pl 12.00 usec
PL1 0.00 d8
SFot 400.1328003 l4lz

FZ - Pnocessing pafaneters

SF 400.1300179 f+tz
ENx0)l

L8 0.30 Hz
G80
PC 2.00

t0 Nl,{R glot paranetens

CY
FlP
FI

2?-80 cn
7.00 cn

11.000 ppn
4401-43 Hz

F2P -1.000 ppn
F2 -400- 13 Hz
PPICN 0.52632 ppn/cm
HZCN 210-59474 Hzlcn

l lt l
l - l
tFl
lol
lo l

t j l

| lI I
oll@l@

:tEt:
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MeO

MeO
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Current O€ta Paraneters
USEF t iback
NAI4E 2-TJS-28
EXPNO 5
PBOCNO

F2 - Acouis i t ion Paramters
0ate_
Tine

1

20080621
1t.11

INSIFUI| cryo500
PFoBI€ 5 nn CPTCI lH-
PULPFO6
TD
5t]t-vENT
NS

srH
FiORES
AO

DI
OE

D1

I,tCFEST
ilcrFK

30303.031 Hz
0.15322? Hz.

1.0794470 sec
9195.2
16.500 usec

6.00 usec
298,0 K

0.25000000 sec
0-03000000 sec
0-00000000 sec
0.01500000 sec

z9dc30
65,418

c0c13T
blb

4

-,,,---r CHAiINEL fl =E-,::t:

,-:==--r cHAf.ltilEl f2 :==::,==
CPOPffGz
NUC2
PCPOz

9t l2
5ruz

FA - Processinq 9ananeters
sI 65536
SF 125.7€0.1011 rHz

1{.75 usec
-1-00 dB

125.794e548 IHz

ral tz 16
1H

100.00 usec
1.60 dB

24.80 d8
500.2225011 ttHz

1.00 Hz

2.00

NUC 1
P1
PLt
sFo1

f0l

6B

Er,l

10 NttH olot oaramtefs

CY
F1P
F1

PPXCT{

22.80 cn
15.65 cn

230.603 ppm
29005.29 Hz
-10.318 ppn

-1297.71 Hz
10.56667 ppn/cn

HZCIi 1329.08044 Hz./cn

I
f,n

I
100

I
150

I
<uv
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Current gdta Par.mtens
usEF t lbark
NAXE 1-IJB-295
EXPNO
PH0C{0

F? -  Acquis i t ion panameters

0ate_ 20080614
I ioe 14.08
INSTRS cryo50o
PF08H0 5mCPTCITH-
ruLPFoG zg30
T0 81728
solvEfi c0cl3
s8
osa
slH 8012.820 Hz
FIDBES 0.098043 Hz
A0 5.0998774 sec
BG tB
DN 62.400 usec
0E 6.00 usec
rE 29€.0 K
01 0.10000000 sec
rcFEsT 0.00000000 sec
tctFK 0.01500000 s€c

t=rr.E, CHANEL f1 rrr:i..!
Ncl  tH
Pl 7.38 lsec
PLr i_60 dB
SF01 500.2235015 tHz

FZ - Pnocesslng paraneters
5r 6S36
sF 500.2200262 Hz
l0l EN
SSB 0
LB 0.30 Hz
60
Pc 4-oo

10 NXR plot paraaeters
cx 22.80 cm
CY 15.00 cm
Flp i l .ooo pptr
Fl  5502.42 Nz
Fap -1.ooo ppn
F2 -EO0-22 H.
PPtcU o.i2632 \pn/ca
HZCN 263.2737t Hz/cn



OH
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Curfent Data Paraneters
USEB t jbank
NAXE 1.TJB-295

5
1

EXPNO
PROCNO

soLvENT C0C13T
NS 602

F2 -  Acql is i t ion P.raneters
D6te- 20080611
Tine 13.53
INSTFUN cryo500
PFo8HD 5 nm CPTCI 1H-
PULPRoG zgdc3o
T0 65418

LB i .00 H2
GBO
PC 2.00

lD NMF plot  panameteas

22.80 cB
45.00 cn

230.6?5 ppn
29008.05 Hz

DS1
SfX 30303.031 Hz
FI0nES A.463222 Ht
A0 1.0794470 sec
8E 13004
0I 16.500 usec

TE 238.0 K
Dl 0.25000000 sec
dl l  0.03000000 sec
TCREST 0.00000000 Bec
MCIRK 0.01500000 sec

rc,E=:E- CHANNEL fl .r-.:::=

NUCI 13C
P1 14.n use€
PLl - t-00 dB
SF01 125.7942548 NHz

-5rr-=5- CHANN€L l2 ==-=,=-=

CPDPRGz ral tz lS

NUC2 lH
PCPDz 100.00 usec
Ptz 1.60 dE
PL12 e4.80 d8
SF02 500.2225011 XHz

F2 - Processinq pananeters

sF 125.7803983 NHz
Eil

0

fDl
5SB

CY

F1
FZP -10.296 ppn
F2 -1294.98 Hz
PPNCM 10.56657 ppnlcn
HZCil 1329.08032 Hzlcn

ppln 50
I

100
I

150
I

200
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99
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EXPNO
Pf,OCNO

N5

F2 - Acquj,si t ion Pafaneters
oate_ 20080827
Tine 8-Al
INSTHTI1 crys500
PFoBHo 5mCPTCIIH-
PULPBoG zg30
T0 41728
soLvENT C0CI3T

SirH 801?.8?0 Hz
FIoFES 0.098043 Hz
A0 5.0998774 sec
& b_l
0l 62.400 usec
0E 6.00 usec
TE 298.0 K
01 0.t0000000 sec
I'iCFEST 0.00000000 sec
MCTFK 0.01500000 sec

==:==!=, cHANi€L tl =:=:::--
MJC1 lH
Pl 7.38 usec
PLl !  .60 dB
SF01 500.2235015 l4Hz

F? - Processinq paraneters

t0f
ss8

G8

500.2200289 HHz
El'i

0.30 Hz

PC {.00

10 NxF plot parafietefs
cx
CY
FlP
FI
F2P
F2

22.80 cn
5.00 cn

11.000 ppn
5502.42 Hz

-1.000 ppn
-5o0.22 Hu
0.5?632 ppr/cn

263.2737! Hzlcr
PPI'ICN
HZCf.r
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Current oata Pafametens
tj  bafk

2-TJ8-24
5
I

INSTFUI,( cfyo500
PFoBHO 5 f,m CPTCI 1H-

I tqFa

NAIE
EXPNO
Pq0cN0

SF
TDII

L8
G8

FlP
F1

PPucr,l

PULPROG
TD
SOLVENT
N5

sfH
FIDBES
AO
fl6
ON
0€
TE
01
d11
XCFEST
MCNRK

z9dc30
65536

cDcl3T
108

1
30303.031 Hz
0.462388 Hz

1.0813940 sec
14596.5
16.500 usec

6-00 usec
298.0 K

0.?5000000 sec
0.03000000 sec
0.00000000 sec
0.01500000 s€c

r-!=-:'r cHAl$tEL fl --:--==r
NUCl
P1
PL1
SFOl

-:=:-:-- CHANNEL 12 z===-=--
CPOPFG2
NUC2
PCPO2
PL2
PL12
sF0e

F2 - Pnocessinq paraneters

13C
14.75 usec
-1.00 d8

125.7942548 i lHz

ra l tz 16
IH

100.00 usec
1.60 d8

24.80 dB
500.2225011 l lHz

t25.7803988 MHz
Eil

0
1.00 Hz

0
2.00

lD NXH olot Dafareters
22.80 cn
15.65 cm

?30.537 ppn
29009.67 Hz
-10.297 ppn

-1293.96 Hz
10.56688 ppn/cn

HZCM 1329.10681 Hzlcn

I
FN

I
100

lrrrr l
200 150
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Cunref,t Data Paran€ters
USEF t jba.k
NANE 2-TG-32
EXPNO
PBOCNO

F2 - Acquis i t ion Paraneters
Date- 20081120
Tine 8.5?
INSTFUM drx{00
PfloBHD 5 nn oNP H/F/P
PULPBoG 2930
T0 65536
soLvENI C0C13I
NS8

sNN 6410.256 Hz
FIDHES 0-097813 Hz
A0 5.1118579 sec
FG 512
DN 78-000 usec
DE 4.50 usec
TE 298.1 K
Dl 0- 10000000 s€c
rcRESI 0.00000000 sec
f,CNBK 0_01500000 sec

=====:r= CHANEL ft =._===.=

NUCI 1H
Pl 12-00 usec
PLI 0_00 d8
sF01 400.1328009 XHz

F? -  Paocessing paranetefs
sr 65536
5F 400.1300179 NHz
NOI EX

L8 0.30 Hz
GBO
PC 2.00

lD NNn plot parafreters

cx 22.80 cn
CY 12.00 cn
F1P 11.000 ppn

F1 4401.43 Hz
FAP -t .000 ppn

-400.13 Hz
PPNCX 0.52632 ppn/cn
HZCil 210.59411 Hz/En
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Current 0ata Paran€ters
USEB
NATE

tlbark
2-TJB-32

l ine

EXPNO 4
PBOCNO 1

FA - Acquis i t ion Pafaneters
Date_ 20080621

t0.54
INSTRUT cryo500
PFoBrc 5 nm CPTCI lH-
PULPROG ZgdC3O
T0 65536
SOLVENI CDCl3T

33NS
DS
slH 30303.031 Hz
FI0RES 0.462388 Hz
a0 1-0813940 sec
RG 13001
DN 16.500 usec
0E 6-00 usEc
TE 298.0 K
Dl 0.25000000 sec
d1l 0.03000000 sec
TCFEST 0.00000000 sec
f,Cltr 0.01500000 sec

*======= IHANNEL ft --='-'-r
NUCI 13C
Pl 14-75 us€E
PLl -1.00 dB
SF01 125.7942548 XHz

-ri ir:E= CHANEL f2 ===-====

CPOPR62
NUC2
PCPD2
PL2
PL12
sF02

ral tz16

1H
100.00 lsec

1.60 dB
24.80 d8

500.2?25011 tHz

PFocesslng pananeters
65536

125.7803997 XHz
EM
0

1,00 Hz
0

2.00

F?
SI
SF
N0l
ssB
LB

PC

CY

F2P
F2

lD NMB plot  paramters

22.90 c0
15.65 cn

230.637 ppm
29009.68 Hz
-10.287 ppn

-1293.96 N2
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