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General Methods. All experiments were carried out under an atmosphere of
nitrogen. "H and "*C NMR were recorded in CDCl; solutions using a Bruker
AVANCE 300 spectrometer with Me4Si as an internal standard. High-resolution
mass spectra were obtained on a Kratos Concept IIH. Infra-Red analysis was
performed with a Bruker EQUINOX 55. Unless otherwise specified, all reagents
and solvents were used as is from commercial sources.

Bromo ethers 7 and 15", 112, 3% were prepared according to the general
procedure and exhibited spectral data identical to literature values'?
Cyclization precursors 21* and 19° were prepared according, and exhibited
spectral data identical, to literature.*”

General procedure for the synthesis of bromo ethers 3, 7,9, 11, 13, 15, 17:
To a mixture of K,CO3 (4.4g, 32mmol, 2eq.) and 4-chloro phenol (6.2g,
48mmol, 3eq.) was added 30mL of acetone in a 100mL round bottom flask
equipped with a mechanical stir bar. To the stirring mixture was added 2-
bromobenzyl bromide (4g, 16mmol, 1eq.) followed by heating to 50°C overnight.
The reaction mixture was then poured into a NaOH (2N) solution and extracted
with ethyl acetate. The organic extracts were dried over MgSO,4, and
concentrated under reduced pressure. Purification was done by flash
chromatography using 15% ethyl acetate in hexanes to afford (2-Bromo
phenyl)methyl 4-chlorophenyl ether 15", as a clear oil in 90% yield (4.27g).

1-(2-Bromo-benzyloxy)-p-toluene (9)

R¢ = 0.64 on silica gel g5% EtOAc:Hexanes); IR (Vmax /cm™) 3029 (weak), 1510,
1237, 1024, 816, 745 ; 'H NMR (300MHz, CDCl3, 293K, TMS): 2.26 (3H, s), 5.06
SZH, s), 6.85 (2H, m), 7.10 (3H, m), 7.27 (1H, td, J=8Hz & J=1Hz ), 7.52 (2H, m);
3C NMR (75MHz, CDCls, 293K, TMS) : 20.47, 69.37, 114.65, 122.17, 127.46,
128.78, 129.04, 129.93, 130.32, 132.49, 136.49, 156.29; HRMS calculated for
C14H13BrO (M+) 276.0163; Found : 276.0150

1-(2-Bromo-benzyloxy)-a,a,a-trifluorotoluene (13)

Rr = 0.62 on silica gel (5% EtOAc:Hexanes); IR (Vmax /cm™) 2925 (weak), 1320,
1248, 1108, 841, 750 ; '"H NMR (300MHz, CDCls, 293K, TMS): 5.14 (2 H, s),
7.02 (2 H, d, J=9Hz), 7.17 (1 H, t, J=8Hz), 7.31 (1 H, d, J=7Hz), 7.52 (4 H, m);
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3C NMR (75MHz, CDCls, 293K, TMS): 69.51, 114.85, 122.39, 123.34 (q,
J=33Hz), 124.28 (q, J=271Hz), 126.98 (q, J=3Hz), 127.68, 128.87, 129.56,
132.77, 135.46. 160.82; HRMS calculated for Ci4H:1BrFs0 (M+) 329.9853;
Found: 329.9867

1-(2-Bromo-benzyloxy)-naphthalene (17)

R; = 0.55 on silica gel (5% EtOAc:Hexanes); IR (Vmax /cm™) 3053 (weak), 1364,
1246, 1096, 758 ; "H NMR (300MHz, CDCls, 293K, TMS): 5.33 (2H, s), 6.89 (1H,
d, J=8Hz), 7.24 (1H, d, J=3Hz), 7.38 (2H, m), 7.49 (3H, m), 7.62 (1H, d, J=8Hz),
7.69 (1H, d, J=8Hz), 7.82 (1H, m), 8.38 (1H, m); *C NMR (75MHz, CDCls, 293K,
TMS) : 69.46, 105.35, 120.75, 122.25, 125.34, 125.66, 125.83, 126.49, 127.53,
127.60, 128.72, 129.21, 132.64, 134.56, 136.38, 154.03; HRMS calculated for
C17H13BrO (M+) 312.0046; Found: 312.0150

1-Bromo-2-(2-phenoxy-ethyl)-benzene (23)

Rr = 0.50 on silica gel (5% EtOAc:Hexanes); IR (Vmax /cm™) 2938 (weak), 1240,
1036, 747 ; 'H NMR (300MHz, CDCls, 293K, TMS): 3.22 (2H, t, J=7Hz), 4.17
(2H, t, J=7Hz), 6.91 (3H, m), 7.08 (1H, m), 7.26 (4H, m), 7.53 (1H, dd, J=9Hz &
1Hz); ®*C NMR (75MHz, CDCls, 293K, TMS) : 35.99, 66.59, 114.47, 120.72,
124.63, 127.45, 128.26, 129.42, 131.29, 123.80, 137.49, 158.60; HRMS
calculated for C44H43BrO (M+) 276.0135; Found: 276.0150

6H-benzo[c]chromenes 8' and 16", 10", 4°> were prepared according to the
general procedure and exhibited spectral data identical to literature
values." ® Cyclization product 22° and 20° as well as by product 5° exhibited
spectral data identical to literature values.> % ©

General procedure for cyclization:

To a mixture of crushed K,CO3 (169mg, 1.22mmol) and bromo ether 15
(169mg, 0.61mmol) under nitrogen atmosphere was added 3mL of N,N-
Dimethylacetamide (DMA) in a 10mL round bottom flask equipped with a
mechanical stir bar. To the stirring reaction mixture was added 50uL of a
Pd(OAc), and Ligand’ stock solution containing 7mg/mL Pd(OAc), and 36mg/mL
Ligand”. (Similar results are obtained if the palladium and ligand are weighed out
exactly and placed in the reaction mixture prior to addition the solvent). The
reaction mixture is then heated overnight at 125°C. After the reaction was
judged complete by TLC or GC/MS analysis, the heat source was removed and
the reaction mixture was allowed to cool. The crude mixture was then loaded
onto a silica gel flash chromatography column 10% ethyl acetate in hexanes as
the eluent to afford 2-Chloro-6H-benzo[c]chromene 16" in 92% yield (110mg).

4-Methyl-6H-benzo[c]chromene (12)

Rr = 0.43 on silica gel (5% EtOAc:Hexanes); IR (Vimax /om™) 2921 (weak), 1421,
1249, 1195, 1020, 752; '"NMR (300MHz, CDCl3;, 293K, TMS): 2.26 (3H, s), 5.08
(2H, s), 6.93 (1H, t, J=7Hz), 7.09 (2H, t, J=7Hz), 7.23 (1H, t, J=7THz), 7.32 (1H, t,
J=3Hz), 7.55 (1H, d, J=8Hz), 7.64 (1H, d, J=8Hz); ®*C NMR (75MHz, CDClIs,
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293K, TMS): 15.93, 68.33, 120.93, 121.41, 122.18, 122.41, 124.48, 126.64,
127.40, 128.32, 130.46, 130.77, 131.37, 152.91; HRMS calculated for C14H20
(M+) 196.0869; Found: 196.0888

2-Trifluoromethyl-6H-benzo[c]chromene (14)

Rr = 0.43 on silica gel (5% EtOAc:Hexanes); IR (Vmax /cm™) 2850 (weak), 1315,
1250, 1112, 752 '"NMR (300MHz, CDCls, 293K, TMS): 5.12 (2H, s), 7.01 (1H, d,
J=8Hz), 7.11 (1H, m), 7.33 (2H, m), 7.44 (1H, m), 7.66 (1H, d, J=7Hz), 7.93 (1H,
s); *C NMR (75MHz, CDCls, 293K, TMS): 68.50, 117.84, 120.61 (q, J=4Hz),
122.17, 123.07, 124.32 (q, J=33Hz), 124.46 (q, J=272Hz), 124.77, 126.30 (q,
J=4Hz), 128.56, 128.73, 130.98, 157.22; HRMS calculated for Cy4HgF3O (M+)
250.0601; Found: 250.0605

6H-Dibenzo[c,hJchromene (18)

R; = 0.47 on silica gel (5% EtOAc:Hexanes); IR (Vmax /cm™) 2870 (weak), 1395,
1351, 1096, 758; 'NMR (300MHz, CDCls, 293K, TMS): 5.23 (2H, s), 7.11 (1H, d,
J=7THz), 7.22 (1H, t, J=2Hz), 7.33 (1H, t, J=3Hz), 7.45 (3H, m), 7.65 (1H, d,
J=3Hz), 7.75 (2H, m), 8.25 (1H, m); *C NMR (75MHz, CDCls;, 293K, TMS):
68.73, 117.07, 120.90, 121.48, 121.85, 122.19, 124.52, 125.28, 125.71, 126.55,
127.29, 127.57, 128.45, 130.56, 130.62, 134.29, 150.23; HRMS calculated for
C17H4120 (M+) 232.0871; Found: 232.0888

Dibenzoxapine (24)

Rr = 0.36 on silica gel (5% EtOAc:Hexanes); IR (Vmax /cm™) 2870 (weak), 1309,
1252, 1030, 758; ; 'NMR (300MHz, CDCls, 293K, TMS): 2.82 (2H, t, J=6Hz),
4.57 (2H, t, J=6Hz), 7.14 (1H, d, J=8Hz), 7.29 (4H, m), 7.41 (3H, m); *C NMR
(75MHz, CDCl;, 293K, TMS): 33.39, 78.42, 122.31, 124.55, 127.35, 127.71,
128.03, 128.13, 129.02, 129.21, 135.24, 137.37, 138.86, 154.33; HRMS
calculated for C14H12,0 (M+) 196.0893; Found: 196.0888

(1,1’-Biphenyl-2-yl)di(4-trifluoromethylphenyl)phosphine (27)

Rr = 0.52 on silica gel (5% EtOAc:Hexanes); IR (Vimax /cm™) 2922 (medium),
2860, 1610, 1318, 1107, 1064, 1011, 825, 748, 700 ; "H NMR (300MHz, CDCls,
293K, TMS): 7.01-7.06 (1H, m), 7.15-7.19 (2H, m), 7.28-7.47 (10H, m), 7.53-7.57
(4H, m); *C NMR (75MHz, CDCls, 293K, TMS) : Complex peak patterns due to
fluorine and phosphorous coupling; 118.59, 122.20, 125.14, 125.18, 125.23,
125.27, 125.32, 125.36, 125.48, 125.55, 125.81, 127.55, 127.63, 127.81, 127.84,
129.42, 129.59, 129.65, 129.78, 129.80, 130.17, 130.41, 130.48, 130.60, 131.03,
131.46, 133.67, 133.83, 134.04, 134.10, 134.22, 134.30, 134.39, 134.47, 141.19,
141.28, 141.92, 142.13, 148.50, 148.89; "F NMR (282.2MHz, CDCl;, 293K,
TFA): 12.86 ; *'P NMR (121.4MHz, CDCl;, 293K, HMPA): -13.50; HRMS
calculated for CysH17PFe (M+) 474.0972; Found : 474.0943; MP: 137-138°C (Hex)
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Intramolecular Kinetic Isotope Effect Experiment

Pd(OAc), O
2 ngand
O + ku/kp = 3.5
K2003 DMA 0 o
D H

(2-bromobenzyloxy)-2-d-benzene (A)

R¢ = 0.64 on silica gel QS% EtOAc:Hexanes); IR (Vimax /cm™) 3030 (weak), 1515,
1240, 1028, 819, 735 ; '"H NMR (300MHz, CDCl3, 293K, TMS): 5.14 (2H, s), 6.98
(2H, m), 7.18 (1H, td, J=7.6 et J=1.6), 7.31 (3H, m), 7.57 (2H, m); *C NMR
(75MHz, CDCl3s, 293K, TMS): 69.27, 114.87, 121.16, 122.23, 127.56, 128.84,
129.18, 129.43, 129.53, 132.59, 136.33, 158.36; HRMS calculated for
C10H43DBrO (M+) 263.0055; Found 263.0066;

Crude NMR of the experiment shown at the end of experimental data.

" Bowman, R., Mann, E., Parr, J., J. Chem. Soc., Perkin Trans. 1, 2000, 2991-2999

? Rossi, R., Carpita, A., Pazzi, P., Mannina, L., Valensin, D. Tetrahedron, 1999, 55, 11343-11364
3 Ames, D.E.., Opalko, A., Tetrahedron, 1984, 40, 1919-1925

* Parham, W.E., Jones, L.D., Sayed, Y.A., J. Org. Chem. 1976, 41,1184

> Harayama, T., Akiyama, T.,Akamatsu, H., Kazuko., Abe, H., Takeuchi, Y., Synthesis, 2001, 3,
444-450

¢ Cas No : 776-35-2

7 2-(Diphenylphosphino)-2'-(N,N-dimethyl-amino)byphenyl is the ligand used for all cyclization
reactions
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13C with proton decoupling
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13C with proton decoupling
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Current Data Parameters
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Current Data Parameters

HAME LCC=11=10
ExPRG 1
FROCHO 1

F2 - acquisition Parameters

Date_ 20031020

Time 19.05
TNSTRUM av3nd
PRAOGHD 5 mm QNP 1HS1
ALLPROG g¥

o 30720
SOLYEMT coci3

NS 16

0s 1]

ShiH 5081301 Hz
FIORES 0. 155407 Hz
A0 3.02208980 sa:
G .

oW S8.400 usec
DE E.00 usec
TE 300.0 K
ot 1.00000000 sec
ssssmss==s==z= [HANNEL | =s=s=========
MUCT iH

Pl 10.50 usec
PL1 -3.00 @B
SFO1 3001319477 MHz

Fg - Processing paraneters

51 E5536
5F 300.1300232 HHz
HOM EH
558 a
L 0.10 Hz
| 8 0
[ L 1.00
10 NHR plot parameters
cx 20,00 cm
cr E.00 cm
l_ Fip 10.500 poe
" JL_____. 1, F1 3151 37 Hz
Fap =0.500 pom
i Fa -150.08 Hz
/ \ ) 2PMCM 0.53000 ppmfcm
3 [: i P 0 2 HZCH 165.07152 Hz/cnm
:_'.' IC! Qoo o O =] o }
E Y [y o iy P ou ™
) T T A [ T’ ' ' 1 : J : T AT | LB ' T T

apm =] B 4 2 ]



ppm
152.906

S14

o
d}r
13C with proton decoupling
Current Oata Parameters
HAME LLC-T1-10
M fu 0u M 04 = 71 = = =T L i =] [Tx] [=1 EXPND 2
IO r= 0 — &M — oo o o N ou = PROCHD 1
M M= =7 M <7 b = =7 = = 7 =T o unom (=] L=
b R T Y gt -3 B e = F2 = Acquisibion Parameters
o e o v o o e _ Date_ 20031020
! | Time 19.25
\ INGTALM aviaa
| | FRIEHD G o QNP R4
PULPROG 2gog
O 3ICTEE
| SOLVENT COCL3
| N5 38
0s ]
SHH 17985611 Hr
FIDRES 0.548BFT Hz
‘ L1t} 0.5110004 sec
AG 35491
4 27 800 usec
0E 6.00 usec
1€ 300.0 &
o 1.00000000 =ec
a1 0.03000030 zec
112 0.00002000 sec
...... ssamzz CHAWNEL §{ ==ereesesssmes
NLICA 13C
P 5.0 usec
BLL -6.00 d8
SFOY T5. 4732653 MH1
mmmmmemmemes CHANNEL f2
CRDFRG2 walt2 1B
HUC2 1H
PCROZ 70.00 usec
ALz -3.00 g8
PL12 13,48 g8
PL13 15.63 08
SFO2 00 13 4860 MHz

F2 - Pracesding parameters

51 699136
=3 79 4B77SE1 MHz
W EM
558 a
La 1.04 Hz
GB i
PC 1. 40

10 BMA plat perameters

cx 20 00 ¢n
e, " L ) oy 12_50 cn
e ey ¥ y g - iabip F1p 180000 ppm
Fi 135684 .20 Hz
Fap -10.000 pan
. . — P e . o Fa -754 BB Hr
, . . . T T 1 i i T T T T T ] T T I T T y T U U ! I y PRHMCM 2, 50000 gomfon

T I I
140 120 100 a0 60 40 20 a HICH T18.94373 Hzfcn
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Cyrrgnt Dsta Paranmeters

MAME LCC-111-68
EXFND 1
PACCHD 1
F2 - hcguisition Paraneters
Oate_ 20040212
Time 15.38
INSTRUM avioo
SROEBHD 5 mm GNP 1HST
PULPAROG 2030
] 30720
SOLVENT cnci3
WS 1B
oS i
SHH 5081301 Hz
FIDAES 0165407 Hz
! 40 30228980 sec
AG 45.3
] Q8. 400 user
aE 600 usec
TE 2000 K
o1 1.00000000 sec
===z======== CHAMNME| f] =s=ss====z====
( NUCT 1H
P 10.50 usec
FL1 -3.00 a8
sFol 300, 1319477 Mz

F2 - Processing paranekers

b1 65536
SF 3001300176 MHz
WOW EM
558 ]
LB 0.10 Hr
GB ]
ag 1.00

10 MHR plot paramelers

X 20.00 em
cy 10.00 en
‘I FiP 10.500 ppn
(— L, I N Fi 3151.36 Hz
F2pP =0.500 pom
1)1 F2 -160.06 H2
P / -’I k | PRMCM 0.55000 pom/cm
= (e @ [ou e m\ |c> HICH 165.07150 Hz/cn
g =1 [=d L] ] gl =1
& |m. s|a|=|e| |2
E o|—|olu|o|la L E4"]
""" T T __'_l__' . T | T T T o 'l'_'_""'l T T L —T—
g 6 4 2 a
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13C with proton gecoupling

Current Data Parameters

MAME LCC-111-69
= WY oo oo MDM~WDMUMMU-— OO (== = =) —_ EXPND 2
REGUBRARNRB2S9°38883 BRE8S g smocra 1
[ ] » R e R v e e N
= FHhRYANANEIIATRANRERERRS REREE T F2 - Acouisitisn Paraneters
= et R R e e i s e iy Doke_ 20040217
L———____L-—_-L:;- Timg 1549
r_/’// INSTRUN 2300
PROED 5 mm GNP 1HSY
BULPRG 2gpg30
T 278
SOLVENT mci3
L] kL
" L]
S 17985601 He
FIORES 0548877 Wr
ag 0.5110004 sec
AG 65491
2L 27 800 usec
113 6.00 usec
TE 300.0 K
m 1.00000000 sec
di1 0.03000000 58c
da12 0.00002000 s&c
ssmszzzzszz= [MANNEL #] ===
W1 13
=4 500 usec
PLL -6.00 oB
SF01 75.4752653 WHr
ws (HUMEL §2 meswssssseses
CPDPRG2 w2ILz16
uc2 iH
aCRO2 70.00 usec
o2 -3.00 o8
AL12 13.48 o8
13 15.63 o8
SRR 300, 1314B60 WHZ
Fg = Prpcessing parameters
H1 G5536
SF 75.487T4EE NHz
WDKW EM
558 ]
Le 1.00 M2
Ga ]
| o 1.40
:‘ 10 W6 glot paraneters
Cx 20.00 ¢m
CT 12.50 om
w . A F1e 180.000 ppa
Fl 1368420 Hz
Fap -10.000 ppm
e e S e S EUNUEMIREHENUEMSE OSSN L i L
pam 160 140 120 100 B0 60 40 20 a )

HICM TUE. 94360 Hz/cm



Integral

j
|
|

7
|

-
|
|
|

7
|

-
|

c/

| 1.046_——

3.097
| 1.128

1.083
1.027,

2.000

T

T

—

Current Daka Paramebers

Hz
Hz
SEC

USEC
uges
K
FEC

TEEEEEseme -

usec
dB
MHz

HHz

Hz

MAME LCC-TI-29
EXPNO 1
SRACMI 1
F2 - hcguisition Parameters
Date _ ci03i024
Time 17.18
INSTALM aw300
FROBHD 5 mm OMP 1M1
PULPROG 2g30
T0 30720
SOLVENT coci3
M 16
05 7
SHH a0t . 301
FIOAES 0165407
Al 3.0228360
HE 64
(O S, 400
OE 5.00
TE 3000
01 1, 00000000
======z====== [HANMEL f1
NUC1 1H
2| 10.50
PLA -3.00
SFO1 3001319477
F2 - Processing parameters
51 5536
SF 3001300338
WOW EM
558 a
Le 0.t0
Ga ]
PC 1.00

10 NMA plat parameters

Cx 20. 00
C¥ 6.00
FiP 10,500
F1 191,37
Fap -0.500
Fa2 -150.06
AFMCM 0.55000
HICM 165, 07182

cm
cm

pon

Hz

Aom

Hz
pomdTm
Hz/fcm

S17
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13C with proton decoupling

Current Oata Parameters

MAME LCC-11-29
=== B= VR V= I BT By B TR - 0 oW M = EXPHD 2
,mH@L—,hmm‘—mmmv [=2NTe] d O M~ M (= PROCHD 1
e WA@RSOND~ND S ©Y 0 i S
a A i S vl T A e ~mRe 3 T F2 - Acguisition Parameters
TTTTIT T TYTYTYTTTOOTTT Date_ 20031024
) ‘""-E__‘*\E \ . Time 17,46
\ = = INETAUM 2v300
BN [ PAIBHD S nn G IHAL
PULPROG ropg3d
o 32768
SOLVENT Coce3
NS5 528
s ]
SWH 17585 611 Hz
F IGRES 0.548077 Hr
401 0.9110004 sec
AG 6302
o] 27.800 usec
DE §.00 wsec
TE 3040.0 K
o L. 00000000 =ec
a1 0.0300004040 sec
12 0. 000020040 sec
DHANMEL 1
130
500 usec
-6.00 a8
754752663 MHz
s=szzz CHAMMEL f2
CROPAGE waltzis
Huca 1H
PCPOZ 70.00 usec
a2 -1.00 08
FLi2 13.48 o8
213 15.63 o8
5F02 300 . 1314560 WHZ
Fg - Pracessing paramaters
51
oF TE . 4ETTEDE MHz
WK EM
558 ]
LB 1.00 W2
GB o
PC 1.40
i0 MR plot parameters
cx 20,00 cn
L L L e L - . Y " L T FiR {80,000 pom
Fi 153584 .20 Hr
Fap -10, 000 ponm
2
M D — F2 -754 66 Hr
HCM §,50000 gonice

120 100 a0 60 40 20 0 uzcH 71534373 Hzfen
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s @ =
2 =} =]
E ‘ ou
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ppom 3] ] 4 c 0

Current DOata Paramebers

MAME LCC-TIT-20
EXPND i
PRACH] i

F2 - Acguisition Parameters

Dake_ 20040212
Time 15,54
INSTAUM av300
PROBAD 5 mm GNP 1H/1
PLLPADG g3

i} 30720
SOLVENT CoC13

NG 16

0s a

SHH g081.301 Hz
FIDAES 0165407 Hz
4l 30228980 sec
HE 181

L} 96400 usec
IE 6.00 usec
TE 300.0 K
o1 1.00000000 sec

ssssms=z==== CHANNEL i

NUC1 1H

Bl 1050 usec
PL1 -3.00 dB

SFO 300. 1318477 MHz

F2 - Pracessing parameters

sI 65536

SF 3001300019 MH:
Wi EM

S5 0

;| 0.10 Hz

o8 0

pc 1.00

10 KMA plot parameters

Cx 20.00 cm
C¥ 7.00 cm
Fip 10,500 ppm
Fi 3151.36 Hr
F2p -0_.500 ppm
Fa -150.06 Hz
FRMCH 0.95000 ppmicm
HECM 165.07150 Hz/em

S19
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ou -
[n] o
q M i -
= - m = .
i T3] ™ i F2 - bcguisition Paramelers
- Date 2N04an24 2
Time
INSTRUN
PADEHD
| )
| |

dil 003000000 sec
a1z

=]

01002000 sec

ssssmsmsseas CHANNEL f] ss=ssssssssss

MUCL
P1

|
OE
| L
i}] 1. 00000000 =ec
|




Integral

ppm 8

e —

| 10.23

Current Oata Parameters

MNAME Mat-1-Final
EXPHO 1
AROCKD 1

F2 = ACQUisition Parameters

UseEC
UseC
K
SEL

UsEC
i)
MHz

MHz

Hz

Jate_ 0040426
Time B.41
[RSTRUM av30d
PROBHD S mm OMP  1H/1
AULPROG g3l
T 30720
SOLVENT CoCl3
WS 16
0s a
S G081, 301
FIORES 0165407
A 3.0228380
A n.g
0w 98 . 400
0E E.00
TE 300.0
01 1.00000000
------------ CHANMEL F1
HUC1 1H
Pl 10,50
ALY -3.00
SF01 300, 1319477
F2 - Processing paramebers
51 B5538
SF 300, 1300070
HOW EmM
558 0
LB 0.10
GB a
pC 1.00

10 WMR plot paraneters

Cx 20.00
Cy 10.00
Fip 10.000
Fi 3001 30
FapP -0.500
F2 -130.08
PPHCM 0.52300
HICM 197 56624

cm

cm

pen

Hz

pen

Hz
poa/cn
Hzfcm

S21



13C with proton decoupling

M~ =T 10 2d U T aAmoWN@o T O0Wmo -~ o el = el
e RS e L= R e o BT B e N+ i o = Qe ST I VO Ty o i} W o=
= MUl — Ol — @MW T S W T T — 0 mun | oD EiE=N"]
= e e i iy B B R = = = i R R S T I Ve B V- =]
M T T T TTMMAMAMAMM MM MmO oD — [ i
B e T T R e e R —

SN

WWJLM Lttt e

— 7 T T — T T 7 T T 7 T T T o

T :
ppm 160 140 120 100 B0

Current Oata Parameters

NEME Mat-1-Final
i ] 2
PROCND 1

FE - Acquisibion Parameters

Date_ 20040425
Tine H. 46

IS TRUM av 300
PEOBHD 5 mm GNP IHAL
PULPROG 2epEdl

o 3aTBE
SOLVEWT cociz

NE 255

os ]

ShH 17985 61l H2
FIDRES 0.548877 Hz
an 0.9110004 sec
Ak 22988

Ont 27 800 usec
i3 B.0D usec
TE 300.0 K

i} 1.00000000 sec
otl 0.03000000 sec
giz 0, 00002000 sec
m=mmmmmssses CHANNEL fi =====e=s=ssees
HUCA 13C

P1 5.00 user
ALl -6.00 a8
SFO1 75 4752653 MHz

== CHANNEL f2
CFOPAGZ waltzib
NUCZ 1H
P02 T0.00 usec
ALE -3.00 48
PLL2 13 4B 48
PL13 15.63 48
SFO2 300. 1314860 MHz

F2 - Processing paraneters

sl 65536
SF 75, 4877470 MH2
IR EH
558 0
LB 5.00 i
GE [t}
PC 010

40 MNA plaot parameters

Cx 20.00 ¢
43 14.00 cm
Fip 170,000 ppn
Fi 1282952 Hr
Fep §0.000 ppn
Fe 4526 .06 Hr
PPMCH 5.50000 ppaSom

HICH 415 07260 Hz/fcm
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-13.50

-10

Current Data Parameters

HAME Mat-1-Final
EXPM] 3
PROCHND 1

F2 - ACQuisition Parameters

Date_ SU0A042E
Time B.54
IMSTRUM avann
PAOBHOD 5 pm OWP IHSL
ALLPROG 2opodl

1} 65536
SOLYVENT COCI3

NS 64

i1 ]

SHH JE496 352 H2
FIDRES 0. 956E90 Hr
L] 0.597H932 sec
AG 9185.2

OH 13700 usec
i3 B.0D usec
TE 3000 K

o1 100000000 sec
dii 0.03000000 sec
di2 0. 00002000 sec
sessmmsmsmes CHAMHEL ] ==esssssessss
HUCY a1r

1 12.00 usec
ALl -4.00 98
5F01 121 4946820 MHr
= == CHAMMEL f2

CPOPREZ wall21B
Hucz 1H
pCpo2 70.00 usec
ALz -3.00 48
AL12 13.48 08
AL13 15.63 d8
FO2 300. 1315007 MHz

F2 - Bracessing paraneters

51 ja7ee

aF 121, 4248364 MHz
WOW EN

556 o

LB 1.00 HE
68 0

e 1,40

10 HME plot parameters

o 20.00 tm
cy 10.00 tm
F1P 0.000 pom
F1 0.00 Hr
Far =20.000 oo
Fa -2429.90 Hr
PRHCM 1.00000 gprsom

HICH 12149483 Hz/cn

S23
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19F with protan decoupling

pom

18

14

S

———
12

Current Data Pargmeters

MAME Mat-1-Final

EXPhO 5

PROCHO 1

F2 - Atquisition Paramebers

Oate_ 20040426

Time 9.00

IHETRM avang

PROBHD 5 mm QNP 1HS1

AULPROG 19

TO 32768

SOLVEMT coci3

NS 18

a5 ]

ShH Fe17D AL H

FIORES 2254250 Hz

A 0.2178824 sec

A el

(W B 651 usec

OE 9.50 usec

TE 300.0 K

m 1.00000000 sec
= CHAMNEL f1

HUCA 19F

3 | 7.90 wsec

AL -3.00 oB

SF 282 3540472 MHz

F2 - Processing parameters

51 [<lal=X ]

5F g, IB29598 MHz
HOH EM

== ] 1]

LB 2.00 Hz
GB a

PC 1.00

10 NMR plot paraneters

Cx 20.00 cm
Cy 13.90 cm
FIP 20.000 ppm
F1 9647 66 Hz
Fap 0,000 ppm
Fa2 0.00 Hz
PRMCH 1.00000 ppmicm
HZCM 28238297 Hzfom
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b B

|
A Zwurrent Data Parameters
LCC-1v-25
APND 1
IROCND 1
Fg - Argulsitign Pargneters
Jate_ 20040322
Tyme 15.39
IWETAUM avigg
SROAHD S am QNP 1WA
AULPROG 830
1] 30720
SOLVENT €DC13
b 16
5 [V}
ki 5081 .301 Hz
F10AES 0.165407 H2
1] 3.0220900 sec
AR 228 1
oW 58_400 usec
& 6.00 usec
TE 300.0 K
o1 1.000030000 =ec
smssssssssss CHAMNEL f1 ssssssssm====
J MIC L tH
] 10.50 usec
1 -3.00 o8
01 I00_ 1319477 MMz

rOCESSINg paraneters
51 B5536
SF 300.1299975 MHz
WOKW EM

K
t.

g -150.06 Hz
IPMiCM 0.55000 pom/cm
{2CH 166.07160 Hz/cm

tfimmr”éi cnﬁ

Phadbkd |

luuHH!Hl

;;ll...ziliiilli

i.al.
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with proton decoupling

Current Data Parameters
NAME LCC-Tv-25
EXPNO
PROCHD

aam

F2 - acquisttior

| Jate
lt 4 | Tine
N THSTALM
2A0BHD
BULPADG
]
| SOLVEN
|

e 1+H*ktﬂl-+l¢ht*l*|i+~f|+ll=Hil it

pidil ibiheidid b

NN G0 paeich

!_H*FFMH SN Ifll -L?I'*,‘fdﬁék'p#q’”f .

|
i Bad PRl Liddd
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D(H)

Current [

CRUDE we T e

PRCCKD 1

B% D ihcorparoxﬁﬁ "N Time '
IMSTRUM 2 300

FACBHKD 5 am OGP 1H/1

Kn/ g @ 098, 3 54

ent - .

SOLVENT CoC13

NS 16

o -

ShiH

T0AE g 7

4a 3 UJ"EQH_ sar
a6 114

ow 98400 usec
0E E. 00 usec
1E 3000 K
0 100000000 sec

CHAMMEL f{ =========z=zz==

S b AV R, |‘J-_LA.A_ —— .l. L | N,

i

S

b

bhdl

e it



plH)
Crupe

TLLELCEE

i'-:n-'hnn"-l _'jl.i'."n -

A L

S28

SxPND 1

?‘87{, D iﬂ{b(pofﬁlﬁbﬂ-' PADCNO
kH{kb'; 35‘1

F2 - boguisition Parameters
Date _ 20040324
Time 153
THSTRUM av300
PAOGHO 5 mm GNP 1HS)
PULPROG 2930
T 30720

SOLYENT cocia
NG 16
SHH S081.301 Hz
FIDAES 0. 165407 Hz
an } 0228980 sec

=] 114

JH 98,400 usec
0 B.00 usec
TE 300.0 K
bl 1000000300 sec

£ - Processing parameters

SF 300130

HICM 2, 8300 Hz/c

£
1
4

BiBilkR:ditid
$36 00 sk e
= T




