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General procedures. Unless otherwise stated, all reactions were carried out under an inert 
nitrogen atmosphere with dry solvents under anhydrous conditions.  Dry tetrahydrofuran (THF) 
and toluene (PhCH3) were distilled over sodium benzophenone, dichloromethane (CH2Cl2), 
dichloroethane (DCE), and pentane (C5H12) were distilled over calcium hydride.  Reagents were 
purchased and used without further purification unless otherwise stated.  Yields refer to 
chromatographically and spectroscopically (1H NMR) homogeneous materials, unless otherwise 
stated.  Reactions were monitored by thin layer chromatography (TLC) carried out on 0.25 mm 
Merck silica gel plates (60F-254) using UV light as the visualizing agent and an acidic mixture 
of anisaldehyde, phosphomolybdic acid, or ceric ammonium molybdate, or basic aqueous 
potassium permangante (KMnO4), and heat as developing agents.  Merck silica gel (60, particle 
size 0.043–0.063 mm) was used for flash column chromatography.  NMR spectra were recorded 
on Bruker Av-500, and Av-300 instruments and calibrated using residual undeuterated solvent as 
an internal reference (CHCl3 @ 7.26 ppm 1H NMR, 77.0 ppm 13C NMR).  The following 
abbreviations (or combinations thereof) were used to explain the multiplicities: s = singlet, d = 
doublet, t = triplet, q = quartet, m = multiplet, b = broad.  IR spectra were recorded on a Perkin 
Elmer Spectrum 2000 FTIR spectrometer.  Melting points were recorded on a Thomas-Hoover 
melting point apparatus. 

 
Synthesis of Propargyl Esters. 
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Propargyl Ester 1d.  2-methyl-3-butyn-2-ol (200 mg, 2.4 mmol) was added to a solution of 
DMAP (15 mg, 0.119 mmol), pyridine (1.9 mL, 24.0 mmol) and CH2Cl2 (2.4 mL) under a 
nitrogen atmosphere.  The mixture was stirred 15 min. at room temperature.  The acid chloride 
(0.94 mL, 7.2 mmol) was added was added by syringe at the same temperature and the reaction 
was heated to reflux (45-50°C) and stirred overnight.  The reaction was cooled to room 
temperature, diluted with Et2O, and quenched with 1N HCl.  The aqueous layer was extracted 
with Et2O, and the combined organic extracts were washed with 10% aq. NaOH, and brine.  The 
organic extracts were dried over MgSO4, filtered, concentrated, and purified via silica gel 
chromatography (5-10-20% EtOAc/hexanes) to yield 460 mg (95 %) of a colorless oil.  1H NMR 
(300 MHz, CDCl3): δ 1.81 (6H, s), 2.39 (3H, s), 2.57 (1H, s), 7.21 (2H, d, J = 8.1 Hz), 7.92 (2H, 
8.1 Hz). 13C NMR (75 MHz, CDCl3): δ 21.6, 29.0, 71.9, 72.4, 84.8, 128.0, 128.9, 129.6, 143.4, 
164.8.  LCMS calcd for C13H14O2Na 225.1, found 225.0.   
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Propargyl Ester 13.  1-phenylprop-2-yn-1-ol (250 mg, 1.9 mmol) was added to a solution of 
DMAP (12 mg, 0.095 mmol), pyridine (1.53 mL, 24.0 mmol) and CH2Cl2 (3.8 mL) under a 
nitrogen atmosphere.  The mixture was stirred 15 min. at 0 ° C.  The acid chloride (0.75 mL, 
5.67 mmol) was added was added by syringe at the same temperature.  After 2h and completion 
by TLC, the reaction was warmed to room temperature, diluted with Et2O, and quenched with 
1N HCl.  The aqueous layer was extracted with Et2O, and the combined organic extracts were 
washed with 10% aq. NaOH, and brine.  The organic extracts were dried over MgSO4, filtered, 
concentrated, and purified via silica gel chromatography (5-10-20% EtOAc/hexanes) to yield 
384 mg (81 %) of a colorless oil.  1HNMR (300 MHz, CDCl3): δ 2.39 (3H, s), 2.67-2.69 (1H, m), 
6.69 (1H, d, J = 2.1 Hz), 7.22 (2H, d, J = 8.1 Hz), 7.36-7.42 (3H, m), 7.60-7.63 (2H, m), 7.96 
(2H, d, J = 8.4 Hz).  13C NMR (75 MHz, CDCl3): δ 21.6, 65.6, 75.5, 80.4, 126.8, 127.6, 128.7, 
129.0, 129.1, 129.9, 136.7, 144.0, 165.4.    
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Typical Procedure for Intermolecuar Cyclopropanation/Formal [4C + 3C] Cycloaddition.   
Chloro[1,3-bis(2,6-diisopropylphenyl)imidazol-2-ylidene]gold(I) (2 μmol) and AgSbF6 (5 μmol) 
were added to CH2Cl2 (0.6 mL) under a nitrogen atmosphere at room temperature and this 
mixture was allowed to stir for 15 min.  A solution of propargyl ester (0.247 mmol) and 
cyclopentadiene (1.24 mmol) in CH2Cl2 (0.6 mL) were added to the flask by syringe.  The 
reaction was permitted to stir overnight and monitored by TLC.  The reaction was diluted with 
EtOAc and filtered through a pad of silica and Celite.  The filtrate was concentrated and purified 
via silica gel chromatography (1% EtOAc/hexanes). 
 
Vinylcyclopropane 3a. A colorless oil (31 mg, 0.16 mmol, 23% yield). Data was consistent with 
previously reported values.1 

 

Formal [4C + 3C] Cycloadduct 4a.  A colorless oil (47 mg, 0.0.24 mmol, 34 % yield). Data 
was consistent with previously reported values.1 

 
Vinylcyclopropane 3b. A colorless oil (23 mg, 0.10 mmol, 17% yield). 1H NMR (500 MHz, 
CDCl3): δ 1.26 (9H, s), 1.51 (3H, s), 1.74 (3H, s), 1.82-1.86 (1H, m), 1.95-1.99 (1H, m), 2.12-
2.16 (1H, m), 2.23-2.27 (1H, m), 2.48-2.53 (1H, m), 5.44-5.46 (1H, m), 5.66-5.68 (1H, m).  13C 



NMR (125 MHz, CDCl3): δ 17.1, 18.7, 22.5, 23.2, 27.3, 30.1, 32.9, 38.8, 122.9, 129.3, 129.7, 
138.7, 176.8.   
 
Formal [4C + 3C] Cycloadduct 4b.  A colorless oil (56 mg,  0.24 mmol, 40 % yield). 1H NMR 
(500 MHz, CDCl3): δ 0.92 (3H, s), 1.17 (3H, s), 1.23 (9H, s), 1.83-1.86 (1H, m), 1.97-1.99 (1H, 
m), 2.47-2.49 (1H, m), 2.77-2.80 (1H, m), 5.69 (1H, d, J = 6.80 Hz), 5.83-5.85 (1H, m), 6.36-
6.38 (1H, m).  13C NMR (125 MHz, CDCl3): δ 21.5, 27.2, 27.4, 38.2, 39.2, 40.3, 51.3, 119.5, 
131.1, 141.0, 151.0, 177.1.   
 
Vinylcyclopropane 3c.  A colorless oil (39 mg, 0.15 mmol, 29% yield).  Data was consistent 
with previously reported values.1 

 
Formal [4C + 3C] Cycloadduct 4c.  A colorless oil (83 mg, 0.33 mmol, 61% yield).  Data was 
consistent with previously reported values.1   
 
Vinylcyclopropane 3d.  A colorless oil (40 mg, 0.15 mmol, 30% yield).  1H NMR (500 MHz, 
CDCl3): δ 1.58 (3H, s), 1.80 (3H, s), 1.86-1.91 (1H, m), 2.08-2.11 (1H, m), 2.16-2.19 (1H, m), 
2.28-2.31 (1H, m), 2.43 (3H, s), 2.50-2.55 (1H, m), 5.50-5.51 (1H, m), 5.65-5.67 (1H, m), 7.26 
(2H, d, J = 6.95 Hz), 7.96 (2H, d, J = 8.05 Hz).  13C NMR (125 MHz, CDCl3): δ 17.4, 18.6, 21.7, 
22.9, 23.5, 30.4, 33.11, 118.0, 123.3, 127.6, 129.1, 129.6, 129.9, 138.9, 143.6, 164.8.  LCMS 
calcd for C18H20O2Na 291.1, found 291.1.  
 
Formal [4C + 3C] Cycloadduct 4d.  A colorless oil (83 mg, 0.31 mmol, 62 % yield).  1H NMR 
(500 MHz, CDCl3): δ 1.00 (3H, s), 1.25 (3H, s), 1.87-1.91 (1H, m), 2.04-2.06 (1H, m), 2.41 (3H, 
s), 2.53 (1H, s), 2.85 (1H, s), 5.87-5.90 (2H, m), 6.41-6.42 (1H, m), 7.25 (2H, d, J = 8.20 Hz), 
7.94 (2H, d, J = 8.05 Hz).  13C NMR (125 MHz, CDCl3): δ 21.7, 27.5, 38.4, 39.4, 40.3, 51.3, 
120.1, 127.5, 129.1, 129.9, 131.2, 141.0, 143.8, 151.1, 165.3.  LCMS calcd for C18H20O2Na 
291.1, found 291.1. 
 
Vinylcyclopropane 3e.  A white solid (36 mg, 0.12 mmol, 28 % yield).  1H NMR (500 MHz, 
CDCl3): δ 1.59 (3H, s), 1.82, (3H, s), 1.91-1.95 (1H, m), 2.09-2.12 (1H, m), 2.18-2.28 (2H, m), 
2.53-2.58 (1H, m), 5.52-5.53 (1H, m), 5.62-5.64 (1H, m), 8.21-8.25 (2H, m), 8.28-8.33 (2H, m). 
 
Formal [4C + 3C] Cycloadduct 4e. A white solid (45 mg, 0.15 mmol, 35 % yield).  1H NMR 
(500 MHz, CDCl3): δ 1.01 (3H, s), 1.26 (3H, s), 1.90-1.94 (1H, m), 2.04-2.06 (1H, m), 2.57-2.58 
(1H, m), 2.87-2.88 (1H, m), 5.90-5.95 (2H, m), 6.42-6.44 (1H, m), 8.21-8.25 (2H, m), 8.30-8.33 
(2H, m).  13C NMR (125 MHz, CDCl3): δ 21.6, 27.5, 38.3, 39.1, 40.2, 51.3, 120.7, 123.6, 130.9, 
131.3, 135.6, 141.0, 150.6, 151.2, 163.4.   
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Ketone 5.  A solution of 4M NaOH (aq.) (4.0 mL) was added to a mixture of 4b (170 mg, 0.72 
mmol)  in THF (16 mL) and MeOH (8 mL) under a nitrogen atmosphere at 0° C.  The reaction 
stirred at this temperature 1 h, then was warmed to room temperature and stirred for 2 h.  The 
solution was concentrated, then diluted with CH2Cl2 and quenched with 1N HCl.  The aqueous 
layer was extracted with CH2Cl2, and the combined organic layers were washed with sat. 
NaHCO3 and brine.  Organic extracts were dried over MgSO4, filtered, and concentrated.  The 
residue was purified via column chromatography (5-10% EtOAc/hexanes) to give 62 mg (57%) 
of ketone as a colorless oil.  Data was consistent with reported values.2 
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Typical Procedure for Intermolecuar Formal [4C + 3C] Cycloaddition with Furan.   
Chloro[1,3-bis(2,6-diisopropylphenyl)imidazol-2-ylidene]gold(I) (2 μmol) and AgSbF6 (5 μmol) 
were added to solvent (CH2Cl2 or pentane) (0.6 mL) under a nitrogen atmosphere at room 
temperature and this mixture was allowed to stir for 15 min.  A solution of propargyl ester (0.247 
mmol) and furan (1.24 mmol) in solvent (CH2Cl2 or pentane) (0.6 mL) were added to the flask 
by syringe.  The reaction was permitted to stir 2 hours, or until completion as monitored by TLC.  
The reaction was diluted with EtOAc and filtered through a pad of silica and Celite.  The filtrate 
was concentrated and purified via silica gel chromatography (1% EtOAc/hexanes). 
 
Formal [4C + 3C] Cycloadduct 4f.  A colorless oil (12 mg, 40 μmol, 18 % yield).  1HNMR 
(500 MHz, CDCl3): δ 0.93 (3H, s), 1.41 (3H, s), 3.87 (3H, s), 4.56 (1H, d, J = 2.00 Hz), 4.85-
4.86 (1H, m), 6.04 (1H, d, J = 4.50 Hz) 6.07-6.09 (1H, m), 6.70-6.72 (1H, m), 6.94 (2H, d, J = 
9.0 Hz), 8.00 (2H, d, J = 9.0 Hz).  13C NMR (125 MHz, CDCl3): δ 18.2, 26.7, 39.6, 55.5, 75.9, 
87.3, 113.8, 117.1, 122.1, 127.4, 131.9, 139.8, 150.2, 163.7.  LCMS calcd for C17H18O4Na 309.1, 
found 309.1. 
 
Triene Aldehyde 11.  A yellow solid (34 mg, 0.12 mmol, 52 % yield, mixture of cis and trans 
isomers).  Data is given for the major product, the trans isomer.  1HNMR (300 MHz, CDCl3): δ 
1.78 (3H, s), 2.03 (3H, s), 3.90 (3H, s), 6.09 (1H, dd, J = 15.2, 8.1 Hz), 6.31 (1H, dd, J = 15.0, 



11.4 Hz), 6.92-7.04 (3H, m), 7.18 (1H, dd, J = 15.2, 11.4 Hz), 8.15 (2H, d, J = 8.7 Hz), 9.54 (1H, 
d, J = 7.8 Hz).   
 

O

O

O

O

K2CO3

MeOH, rt O

O

4f 12  
 
Ketone 12.  The formal [4C + 3C] cycloadduct 4f (53 mg, 0.19 mmol) was dissolved in 
methanol (2 ml) and potassium carbonate (64 mg, 0.46 mmol) was then added.  After stirring 
overnight, TLC indicated that the starting ester had disappeared and the reaction mixture was 
diluted with ether and quenched with 1M HCl.  The layers were separated and the aqueous phase 
was extracted with ether.  The combined organic extracts were washed with brine and dried over 
MgSO4. The solution was concentrated and the residue was purified via column chromatography 
(10-20% EtOAc/hexanes) to give 12 mg (43%) of ketone.  Data was consistent with reported 
values.2  
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The same procedure used to prepare vinyl cyclopropanes 3a-e and the formal [4C + 3C] 
cycloaddition products 4a-e were used to prepare 14.   
 
Formal [4C + 3C] Cycloadduct 14.  A colorless oil (60mg, 0.19 mol, 95 % yield, with minor 
impurities).  Data is given for the major product.  1HNMR (500 MHz, CDCl3): δ 2.07-2.10 (1H, 
m), 2.18-2.19 (1H, m), 2.30 (3H, s), 2.95-2.96 (1H, m), 3.08-3.09 (1H, m), 4.19 (1H, d, J = 5 
Hz), 5.38-5.39 (1H, m), 6.20-6.21 (1H, d, J = 7.5 Hz), 6.42-6.43 (1H, m), 7.07 (2H, d, J = 8 Hz), 
7.11-7.14 (3H, m) 7.21 (2H, t, J = 7.3 Hz), 7.62 (2H, d, J = 8 Hz).   
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Ketones 15a and 15b.  The formal [4 + 3] cycloaddition product 14 (60 mg, 0.19 mmol) was 
dissolved in methanol (2 ml) and potassium carbonate (66 mg, 0.47 mmol) was then added.  
After stirring overnight, TLC indicated that the starting material had disappeared and the reaction 
mixture was diluted with Et2O and quenched with 1M HCl.  The layers were separated and the 
aqueous phase was extracted with Et2O.  The combined organic extracts were washed with brine 
and dried over MgSO4.  The solution was concentrated and the residue was purified via column 
chromatography (5-10% EtOAc/hexanes) to give 21 mg (55%) of ketones 15a and 15b.  Data 
was consistent with reported values.3 
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The same procedure used to prepare the formal [4C+ 3C] cycloaddition product 4f and triene 
aldehyde 11 was used to prepare A and B.   

 
Formal [4C + 3C] Cycloadduct A.  A colorless oil (13 mg, 41 μmol, 20 % yield).  1HNMR (500 
MHz, CDCl3): δ 2.33 (3H, s), 4.48 (1H, d, J = 6.0 Hz), 5.01 (1H, d, J = 4.5 Hz), 5.13 (1H, d, J = 
6.0 Hz), 5.60 (1H, d, J = 5.5 Hz), 6.35 (1H, d, J = 4.5 Hz), 6.70 (1H, d, J = 5.5 Hz), 7.10 (2H, d, J 
= 8.0 Hz), 7.13-7.26 (5H, m), 7.63 (2H, d, J = 8.0 Hz).  13C NMR (125 MHz, CDCl3): δ 21.6, 
47.6, 75.9, 82.5, 119.1, 126.8, 127.0, 127.1, 128.3, 128.9, 129.0, 129.8, 134.0, 139.2, 143.9, 
146.5, 164.5. 
 
Triene Aldehyde B.  A yellow solid (38 mg, 0.12 mmol, 60 % yield, a mixture of cis and trans 
isomers). Data is given for the major product, the trans isomer.  1HNMR (300 MHz, CDCl3): δ  
2.49 (3H, s), 6.13 (1H, dd, J = 15.0, 7.8 Hz), 6.45 (1H, dd, J = 15.0, 11.1 Hz), 6.56 (1H, s), 6.79 
(1H, d, J = 15.0 Hz), 7.24-7.28 (4H, m), 7.37 (2H, d, J = 7.8 Hz), 7.49-7.52 (2H, m), 8.13 (2H, d, 
J = 8.1 Hz), 9.58 (1H, d, J = 8.1 Hz).   
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NAME Inb2-ggpureB
EXPNO 2
PROCNO 1
Date 20090516
Tine- 9.02
INSTRW sPect
PRoBHD 5mTXIlH-13
PUI,PROG ZgPg3O
TD 321 68
SOLVf,NT CDCI3
NS 21000
DSq
st. lH 30303.031 Hz
FIDRES O -924115 Hz
AQ 0.540?385 sec
RG 3649.L
Dw 16.500 usec
DE 7.50 usec
TE 296.8 R
D1 2.00000000 sec
D11 0.  03000000 sec
TDO 1

Nrrc 1
P1
PL1
PL 1W
SFOl

13C
12.20 usec
-3.00 dB

190.45114136 w
I25. '7726284 MHz

CPDPRG2
NUC2
PCPD2
PL2
PLT2
PL1 3
PL2IT
PLL2W
PL1 3W
sFo2

SF

waftz l6
1H

100.00 usec
0-00 dB

23.48 dB
25.00 dB

15.0r131863 w
0 -  05163186 W
0.04765970 w

500.1320005 MHz
16384

125-151'1920 MHz

1.00 Hz
0

1.40

EM
0

WDW
SSB
LB
GB
PC
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:
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180 170 160 150 140 130 na 110 100 90 80 70 60 50 40 30 ppm
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NAME tnb2-101B Pure
EXPNO 1
PRocNo 1
Date 20090520
Time- 74 -51
INSTRi, l , l  spect
PROBHD 5MTXIlH-13
pULpRoG zg30
TD 32'7 68
SOLVENT CDC13
Ns 16
Ds2
SWH 651.0.417 Hz
FIDRES 0- 198682 Hz
AO 2.5157091 sec
RG 40-3
Dw 76-800 usec
DE 1.50 usec
TE 298 -1 K
D1 1.00000000 sec
TDO 1

CHANNEL f]
N'C 1
P1
PL1
PLlW
SEOl

SF
!.IDw

tB
GB
PC

15.07131863 l l
500.1330008 MHz

15384
500-1300110 MHz

EM
0

0.30 Hz
0

1-00

-t--- --

6. ?0 usec
0.00 dB

2.0 1.5 1.0
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2-I0I  B Pure C13
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NAME 1nb2-101B Pure
EXPNO 2
PRocNo 1
Date 20090520
T. ime- 15.55
INSTRUM sPect
PROBHD 5mTXI 1H-13
PUTPROG zqPg3o
TD 32'7 68
SOLVENT CDCI3
Ns IO23
Ds4
SI, IH 30303.031 Hz
FIDRES O.924'7 '75 Hz
Ae 0.540?385 sec
RG 8L2. '7
Dv[ 16.500 usec
DE ?.50 usec
TE 294.6 K
D1 2-00000000 sec
D11 0.03000000 sec
TDo 1

NUcl 13c
P1 12-20 usec
PL1 -3.00 dB
PL1W 190.45114136 W
SFO1 ),25 - '7126284 l4f lz

CPDPRG2 WAILZ1.6
l,rljc2
PCPD2
PL2
PLL2

PL2W
PLl2Vl
PL13W
sEo2

1H
100.00 usec

0.00 dB
23.48 dB
25.00 dB

15.07131853 r , r
0.  05? 63186 r i
0.04765970 w

500.1320005 MHz
16384

125. '75' l '7909 rmz

1.00 Hz
0

1.40

WDW
SSB
LB
GB
PC

EM
0
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3-23 Pure B
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NAI4E 1nb3-23pureB
EXPNO 1
PROCNO 1
Date 2009\425
Time- 9 ,4 '7
INSTRUM sPect
PROBHD 5mTXI1H-13
PULPROG z93O
TD 32'168
SOLVENT CDC]3
NS 16
Ds2
SWll  6510.4I '7 Hz
FIDRES 0.198682 Hz
AO 2. 5167091 sec
RG 71.8
DW 76.800 usec
DE 7 .50 usec
TE 296-9 K
D1 1.  00000000 sec
TDo I

CHANNEI- f1
NUC1 lH

PL1 0.  00 dB
PLlr{  15.07131863 W
sFol 500.1330008 MHz

SE
WDW
ssB 0
tB 0 .30 Hz

16384
500.1300142 MHz

EM

0
1.00

GB
PC

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0
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3-23 Pure B C13
tr2r" \o 

-y'-

NM fnb3-23pureB
EXPNO 2
PROCNO f
Date 24091026
Time 10.00
INSTRUM spect
PROBHD 5mTXI1ts-13
PUIPROG zqpg3o
TD 32164
SOI,VENT CDC13
NS 2O3
DS4
SWH 30303. 031 Hz
FIDRES A.924f '75 Hz
AQ 0.5407385 sec
RG 14596.5
DW 16.500 usec
DE 7.5O usec
TE 29'7.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHANEL f1
roc1 13C
P1 12. 20 usec
P1,1 -3.00 dB
Pt lW 190.45114136 W
SFO1 125.1126284 MHz

CPDPRG2 wa1tz16
NUCz 1H
PCPD2
PL2
PL72
PL 13

100.00 usec
0.00 dB

23.48 dB
25. 00 dB

PL2W 15.01131863 W
Pr12W 0.06763186 W
Pt13r{  0.04?65970 l {

:

-'Aa/ \

SEO2

SI

SF
WDW

ssB 0
lB 7.OO Hz

500.1320005 MHz
16384

125.151'791-3 l4f iz
EM

o
1.40

GB
PC

304080170 160 150 140 130 120 110 100 90 70 60 50 ppm
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NI|ME lnb3-3?pureA
EXPNO 1
PROCNO 1
Date 20097772
AIME Ib.  JJ

INSTRI'M spect
PROBIID 5mTXIlH-13
PULPROG zg3o
TD 32164
SOLVENT CDC}3
NS 16
DS2
SlfH 6510-417 Hz
FIDRES 0.\98682 HZ
AO 2.5167091 sec
RG 40.3
DIV 76.800 usec
DE 7.50 usec
TE 291.0 K
D1 1.00000000 sec
TDO 1

CHANNEL f1
NUC1 lH
P1 6-70 usec
PLl 0-00 dB
PrlW 1s.07131863 W
SFol 500.1330008 l tHz
sr 16384
Sf 500,1300158 UHz

EM
0

0-30 Hz
0

1.00

ppm
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3-23 Pure A C13
o

db

PL1 -3.00 dB
PL1W 190.45114136 W
sFol 125.7126284 V!\z

CHANNEL t2 ======-=
CPDPRG2 waLtzl6

I  r r  
- j l  

ra,  \ . . i  r l :
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NAME 1nb3-23pureA
EXPNO 2
PROCNO 1
Dare 20091026
Tine- 9.38
INSTRW spect
PRoBHD 5mTXI 1H-13
PULPROG zgpg3o
TD 32' t  68
SOLVENT CDCI3
NS 199
DS4
SWH 30303.031 Hz
FIDRES 0.9241'15 Hz
AQ 0.5407385 sec
RG 81,92
DW 16.500 usec
DE 7.50 usec
TE 29' I  .T R
D1 2-00000000 sec
Dl1 0.03000000 sec
TDO 1

CHANNEL f1 ==:===-=
NUCl
P1

13C
12.20 usec

NUC2
PCPD2
PL2
PLI2
PL13
PL2W
PLI2W

sFo2

ssB

PC

1H
100-00 usec

0.00 dB
23.48 dB
25.00 dB

15 .  071318 63 14
0.06763186 w
0.04765970 t l

500.1320005 MHz
16384

725 .15'71909 MHz
EM

0
1.00 Hz

0
1.40

I

160 150
I

140
' I ' ' ' ' t '

100 40507080130 120 110 90 60 30 ppm
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Curlent Data Parameters
NAME fnb3-5lBpure
EXPNO 1
PROCNO 1

F2 - Acquj.s i t ion Paianeters
Date_ 20091275
Time I '7 -26
INSTRW spect
PROBHD 5MQNP 1H,/1
PULPROG zg30
TD 32168
SOLVEN? CDC]3
NS 16
DS2
SlfH 2604 . !6 '7 Hz
FIDRES 0.0'19413 Hz
AQ 6.2915058 sec
RG 1e24.6
DVJ 192-000 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1

CHANNEL fI
NUC1 lH

b,5u usec
PLl -6.00 dB
SFO1 200.!312OOB l ' ' l lz

F2 - Processing parametets
sI  1 6384
SF 200.1300078 MHz
WDW EM
ssB 0
LB 0.30 Hz
GBO
PC 1 .00

3.0 2.5 2.0 1.5 ppm
i  l i  l i  i  r  i l  r r  r t l
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2-776 Pure AB
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NME Inb2-116pureAB
EXPNO 1
PROCNO 1
Date 24090672
Time- 12 -05
INSTRUM spect
PROBHD 5mTXIlH-13
PULPRoG zg3A
TD 321 68
SOI,VENT CDC13
NS 16
DS2
SwH 6570 .411 Hz
FIDRES 0.198682 Hz
AQ 2.5167091 sec
RG 90.5
Dw 16.800 usec
DE 7 .50 usec
TE 29' ,1 .1 K
D1 1.00000000 sec
TDO 1

CHANNET f1
NUC1 1H
P1 6.70 usec
Pl1 0.  00 dB
PL1W 15.07131863 W
SFO1 500.1330008 MHz
S]

SF
!lDw

SSB
IB

16384
500. 1300102 MHz

EM
0

0.30 Hz
GBO
PC 1. 00

' l
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q q?7
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NAME 1nb3-42Epure
EXPNO 1
PROCNO 1
Date 2009120I
Tine- 9.26
INSTRITM spect
PRoBHD 5mTxI lH-13
PULPROG zg3o
TD 32't  6g
SOLVENT CDCI3
NS 16
DS2
sWH 6510.41? t{z
FIDRES O.l9a6a2 Hz
A0 2.5167091 sec
RG 90.5
DW ?6.800 usec
DE 7.50 usec
TE 296,A K
D1 1.00000000 sec
TDO 1

CHANNEL fl
NUC1 1H
P! b.  /u usec
PLl 0.00 dB
PrlW 15.07131863 ! t
SPO1 500.1330009 Mt{z
sr 16384
SF 500.1300127 MHz
WDVI EM
ssB 0

0.30 Hz
0

I .00

ppm
/ \
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t t t r t l
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NAME Inb3-42EPure
EXPNO 2
PROCNO 1
Date 20091'201
Tine- 9.  51
INSTRtl . f  sPecf
PROBHD 5MTXIlH-13
PUIPROG zgPg30
TD 32-168
SOLVENT CDC]3
NS 224
DS4
SI4H 30303.031 Hz
FIDRES 0 .924' l '15 Hz
AO 0.540?385 sec
RG 8L92
DW 15.500 usec
DE 7-50 usec
TE 29-1.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDo 1

CHAIINEL f1 =- .====

NUcl 13c
Pl 12-20 6ec
PL1 -3.00 dB
PLIW I90.45I14135 w
sFol 125. '7 '726284 MHz

CPDPRG2 waftz l  6
NUC2 1H
PCPD2 100.00 usec
PL2 0.00 dB
PL12 23.48 dB
pr,13 25-00 dB
PL2w 15.07131863 W
PL12r, t  0.05763186 ! i
PL13w 0.04755970 w
sFo2 500.1320005 MHz
SI 16384
sF 125- '751190'1 MHz
WDW BM
ssB o
r,B .1 .00 Hz
GBo
pc 1.40

160 150 140 130 120 110 100 90 80 70 60 50 4A 30 ppm
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Current Data Paraneters
NNE lnb3-55pureDEF
EXPNO 1
PROCNO 1

F2 -  Acquis i t ion Parameters
Date 20091221

10,39
INSTRW spect
PRoBHD 5 m Mult inucl
PULPROG
TD
SOLVENT
NS
DS
swH
FIDRES

DW
DE
TE
D1
TDO

zq3O
321 68
cDcl3

2
3894.081 Hz
0.118838 Hz

4 -  20?5896 sec
80-6

128.400 usec
6-00 usec

300.0 K
1,00000000 sec

1

CHANNEL f1
NUC1 1H
P1
PL1
sFol

SI
SF
wDw
ssB
LB

PC

6-40 usec
4.00 dB

300.1318008 MH2

Processing parameters
16384

300. 1300056 MHz
EM

0
0.30 Hz

0
1. O0

2
i  . , ; ; '  . j i . .  , - '  ' i  r

&n i  :sf  :0* l# |  !  s"r : f ' }  l
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3-46 Pure da.o
NNE Inb3-46pure
EXPNO 1
PROCNO 1
Date 20091248
Time- 14-14
INSTRUU spect
PRoBHD 5mUIlH-13
PUTPROG zg30
TD 32158
SOLVENT CDCI3
NS 16
DS2
sxH 6510. 41? Hz
FIDRES 0.198582 Hz
AQ 2.5161091 sec
RG 32
Dt 75.800 usec
DE ?-50 usec
TE 291 -O K
Dl 1,  00000000 sec
?D0 I

======== CNNEL fI ========

NUC1 tH
P1 5.10 usec
PLl 0.  00 dB
Pi l r  15,07131863 f f
sFol  500. 1330008 UHz

16384
500. 1300281 MHz

fr
0

0.30 Hz
0
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3-50 C Pure

' i E"
Current Data Paraneters
NNE 1nb3-50cpure
EXPNO 2
PROCNO

E2 - Acquis i t ron Parmeters

INSTRW spect
PRoBHD 5 m Mult inucl
PgLPROG
TD
SOIVEM
NS
DS
sffi
F]DRES
AQ
RG
DW
DE
TE
D1

DEITA
TDO

======== C]INEL f1 ========

Date

Ngc l
P1
Pl1
s Fo1

CPDPRG2
NOC2
PCPD2
PL2
PL12
Pt13
s Eo2

5I
SF
wDw
ssB
IB
GB
PC

2A09L211
1r.11

zgpq3A
32168
cDcI3

3904
4

18115.941 Hz
0.552855 Ez

0.9044744 sec
10327.3
27.600 usec

6.00 usec
300-0 K

2 .00000000 sec
0 .03000000 sec
1.89999998 sec

1

======== CNNE! f2 ======-=

13C
23.00 usec

5.00 dB
15.4165542 Wz

15384
15.4611498 Wz

w
0

1 .00 Ez
0

1. 40

waltz 1 5
1E

32 .54 usec
5 .00 dB

19. 40 dB
25.00 dB

300.1312005 Wz

F2 -  Processing pardeters

21A 200 190 180 17A 160 150 MA 130 120 110 100 90 80 70 60 50 ppm
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3-59 C Pure C13
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NAME 1nb3-59cpure
EXPNO 2
PROCNO 1
Date 20100105
Time- 8.35
INSTRUM spect
PROBHD 5mTXIlH-13
PULPRoG zgpg3o
TD 321 68
SOLVENT CDCI3
NS 15184
DS4
SwH 30303.031 Hr
FIDRES 0-9241'75 l lz
AQ 0.5407385 sec
RG 812 . '7
Dw 16.500 usec
DE f .50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

CI]]\NNEL fI -===. ==.
NUCl
P1
Pr,1
PLlW
sFol

13C
12.20 use€
-3.00 dB

190.45114136 W
125 - '1126284 l4qz

CHANNEL f2 ========

CPDPRG2
NUC2
PCPD2

PL1.2
PL1 3
PL2W
PL12I^]
PL139t
sFo2
SI
SF
WDW
SSB
LB
GB
PC

wa1tz16
1H

100.00 usec
0. 00 dB

23.48 dB
25.00 dB

1s.07131863 W
0.06763186 w
0.04r65970 W

500.1320005 MHz
1638 4

125. '7511890 Msz
EM

0
1-00 Hz

0
1.40

' I

150 140 130 120 110 100 90 70 60 50 40 30 ppm
' ' l '

160 80
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B.I2I
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1 ?tr ,4
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1 .2 ' t  6
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1 . IB4
'7 . I1 0
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6.7 68
6.557
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