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Experimental
General. All reactions were carried out under an argon atmosphere. Anhydrous

solvents were freshly distilled from sodium benzophenone ketyl, except for CH,Cl,,
which was distilled from CaH,. Extracts were dried over anhydrous Na,SO, and then
filtered prior to removal of all volatiles under reduced pressure. Unless otherwise noted,
commercially available materials were used without further purification.
[Ir(OMe)(COD)], was purchased from Alfa Aesar. Flash chromatography (FC) was
performed using E Merck silica gel 60 (240—400 mesh). Thin layer chromatography was
performed using precoated plates purchased from E. Merck (silica gel 60 PF254, 0.25
mm).

Nuclear magnetic resonance (NMR) spectra were recorded on a Varian 300
spectrometer at operating frequencies of 300 MHz (‘"H NMR) or 75 MHz (*C NMR).
Chemical shifts (8) are given in ppm relative to residual solvent (usually chloroform 6
7.27 for '"H NMR or & 77.23 for proton decoupled *C NMR), and coupling constants (J)
in Hz. Multiplicity is tabulated as s for singlet, d for doublet, t for triplet, q for quadruplet,
and m for multiplet, whereby the prefix app is applied in cases where the true multiplicity
is unresolved, and br when the signal in question is broadened. The Michigan State

University Mass Spectroscopy Facility provided high-resolution mass spectral analyses.

OTBS

Iz

4-(tert-Butyldimethylsilyloxy)indole (5)!"!

To a solution of 4-hydroxyindole (40 mg, 0.3 mmol) in dry DMF (0.5 mL) was added
imidazole (37 mg, 0.54 mmol) and TBSCI (52 mg, 0.32 mmol). The mixture was stirred
at room temperature for 3 h. EtOAc (5 mL) and H,O (5 mL) were added. The organic
layer was separated and the aqueous layer was extracted with EtOAc (3 x 3 mL). The
combined organic extracts were dried with Na,SO4 and concentrated under reduced

pressure. The residue was purified by flash chromatography using silica gel to give 78
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mg (100%) of 4-(tert-butyldimethylsilyloxy)indole.

'H NMR (300 MHz, CDCl3) & 8.09 (br, 1H), 7.10-7.01 (m, 3H), 6.60 (s, 1H), 6.54 (d, J
= 6.0 Hz, 1H), 1.08 (s, 9H), 0.25 (s, 6H); °C NMR (75 MHz, CDCl;) & 149.3, 138.0,
1229 (2 xC), 121.9, 108.9, 104.9, 100.6, 26.0, 18.6, -4.1.

General procedure for the 2-silylation of heteroarenes with triethylsilane. A flamed-
dried Schlenk tube was charged with heteroarene (0.2 mmol), [Ir(OMe)(COD)], (6.6 mg,
0.01 mmol) and dtpy (5.4 mg, 0.02 mmol), then evacuated and flushed with argon three
times. Under a positive flow of argon, 2-norbornene (56 mg, 0.6 mmol) and dry THF (1
mL) were added. After stirring for 5 min, triethylsilane (98 uL, 0.6 mmol) was added
dropwise. The reaction mixture was heated at 80°C for 24 h or indicated time. The
solvent was concentrated under reduced pressure. The residue was purified by flash

chromatography using silica gel to give 2-(triethylsilyl)heteroarene.
For 1-tosyl-indole, the 3-silyation product was obtained using above general procedure.

In case of furan (0.2 mmol) and thiophene (0.2 mmol), 2-norbornene (75 mg, 0.8mmol)

and triethylsilane (130 pL, 0.6 mmol) were employed.

®Si5t3
N

H

2-(Triethylsilyl)indole (2). 87% yield; 'H NMR (300 MHz, CDCl3) & 8.10 (br, 1H), 7.66-
7.64 (m, 1H), 7.41 (dd, J = 8.1 Hz, 0.9 Hz, 1H), 7.22-7.16 (m, 1H), 7.13-7.07 (m, 1H),
6.76-6.75 (m, 1H), 1.07-1.01 (m, 9H), 0.89-0.81 (m, 6H); °C NMR (75 MHz, CDCl;) &
138.8, 135.8, 128.9, 122.4, 120.7, 119.8, 112.6, 111.0, 7.7, 3.8. HRMS (ESI) for
C1sHNSi [MH] Calc 232.1522, Found 232.1517.
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mSiEt3
N
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5-Methoxyl-2-triethylsilyl-indole (4). 90% yield; "H NMR (300 MHz, CDCls) & 8.05 (br,
1H), 7.30 (d, J = 9.0 Hz, 1H), 7.11 (s, 1H), 6.88 (dd, J = 8.4 Hz, 2.1 Hz, 1H), 6.69 (s, 1H),
3.87 (s, 3H), 1.07-1.02 (m, 9H), 0.89-0.81 (m, 6H); *C NMR (75 MHz, CDCl3) § 154.3,
136.7, 134.2, 129.3, 113.0, 112.2, 111.7, 101.9, 56.1, 7.7, 3.8. HRMS (ESI) for
C;5H,4NOSi [MH ] Calc 262.1627 Found 262.1620.

OTBS

N—siEt,
N
H

4-(tert-Butyldimethylsilyloxy)-2-(triethylsilyl)-indole (6). 82% yield; m.p 62-63 °C;

'H NMR (300 MHz, CDCls)  8.03 (br, 1H), 7.02 (s, 1H), 7.01 (d, J = 1.8 Hz, 1H), 6.74
(d, J = 2.4 Hz, 1H), 6.48 (dd, J = 4.8 Hz, 3.0 Hz, 1H), 1.06 (s, 9H), 1.05-1.00 (m, 9H),
0.87-0.79 (m, 6H), 0.24 (s, 6H); >C NMR (75 MHz, CDCls): & 149.0, 140.9, 134.1,
123.1, 122.8, 110.2, 108.5, 104.6, 26.1, 18.6, 7.7, 3.8, -4.0. HRMS (ESI) for
CyH36NOSi, [MH'] Calc 362.2335 Found 362.2338.

N

H

6-Methyl-2-triethylsilylindole (8). 86% yield; '"H NMR (300 MHz, CDCls) & 7.97 (br,
1H), 7.52 (d, J = 7.5Hz, 1H), 7.20 (s, 1H), 6.93 (d, J = 8.1 Hz, 1H), 6.70 (s, 1H), 2.47 (s,
3H), 1.06-1.00 (m, 9H), 0.88-0.80 (m, 6H); °C NMR (75 MHz, CDCl3) & 139.4, 135.0,
132.2, 126.8, 121.6, 120.3, 112.4, 110.9, 22.0, 7.7, 3.8. HRMS (ESI) for C;sHxNSi
[MH'] Calc 246.1678 Found 246.1682.
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3-Methyl-2-triethylsilylindole (10). 55% yield; 'H NMR (300 MHz, CDCl;) & 7.87 (br,
1H), 7.62-7.58 (m, 1H), 7.38-7.35 (m, 1H), 7.22-7.16 (m, 1H), 7.14-7.09 (m, 1H), 2.42 (s,
3H), 1.06-1.01 (m, 9H), 0.95-0.87 (m, 6H); °C NMR (75 MHz, CDCl;) & 138.5, 130.9,
129.7, 122.3, 121.1, 119.1, 118.8, 110.9, 10.8, 7.7, 3.9. HRMS (ESI) for C;sH»3NSi [M]
Calc 245.1600 Found 245.1606.

F
m5i5t3
N

H

5-Fluoro-2-triethylsilylindole (12). 76% yield; '"H NMR (300 MHz, CDCls) & 8.11 (br,
1H), 7.34-7.26 (m, 2H), 6.99-6.92 (m, 1H), 6.72-6.71 (m, 1H), 1.08-1.02 (m, 9H), 0.90-
0.82 (m, 6H); °C NMR (75 MHz, CDCls) § 158.1 (J = 233.0 Hz), 138.2, 135.5, 129.2 (J
= 9.7 Hz), 112.5 (J = 4.9 Hz), 111.4 (J = 9.7 Hz), 110.8 (J = 26.0 Hz), 105.2 (J = 22.4
Hz), 7.7, 3.7; HRMS (ESI) for C4H, NFSi [MH'] Calc 250.1427 Found 250.1425.

N—siet,
N
H

Cl

7-Chloro-2-triethylsilylindole (14). 64% yield; '"H NMR (300 MHz, CDCl3) & 8.21 (br,
1H), 7.54 (dd, J = 8.1 Hz, 0.9 Hz, 1H), 7.18 (dd, J = 7.8 Hz, 0.9 Hz, 1H), 7.03 (t, J = 7.5
Hz, 1H), 6.78 (d, J = 2.1 Hz, 1H), 1.08-1.02 (m, 9H), 0.91-0.83 (m, 6H); °C NMR (75
MHz, CDCls) & 137.0, 136.1, 130.4, 121.6, 120.6, 119.3, 116.5, 113.5, 7.7, 3.7; HRMS
(ESI) for C14H,NSiCl [MH"] Calc 266.1132 Found 266.1133.
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H

6-Bromo-2-triethylsilylindole (16). 52% yield; '"H NMR (300 MHz, CDCl;) & 8.12 (br,
1H), 7.75 (s, 1H), 7.26-7.25 (m, 2H), 6.66 (s, 1H), 1.02-0.96 (m, 9H), 0.88-0.80 (m, 6H);
BC NMR (75 MHz, CDCl3) § 137.6, 137.4, 130.7, 125.1, 123.1, 113.0, 112.3, 112.0, 7.7,
3.7; HRMS (ESI) for C4H,;NSiBr [MH "] Calc 310.0627 Found 310.0624.

CN

N

H

4-Nitro-2-triethylsilylindole (18). 41% vyield; m.p 131-133 °C; '"H NMR (300 MHz,
CDCls) & 8.51 (br, 1H), 7.64 (dd, J = 8.4 Hz, 0.4 Hz, 1H), 7.46 (d, J = 7.5 Hz, 1H), 7.23-
7.18 (m, 1H), 6.93-6.92 (m, 1H), 1.06-1.01 (m, 9H), 0.92-0.84 (m, 6H); °C NMR (75
MHz, CDCl;) 6 140.0, 138.6, 130.1, 125.3, 121.8, 119.3, 115.8, 111.0, 102.7, 7.6, 3.6.
HRMS (ESI) for C;sH,N,Si [MH '] Calc 257.1474 Found 257.1470.

mSiEt3
N

N-Methyl-2-triethylsilylindole (20). 49% yield; "H NMR (300 MHz, CDCl;)  7.62 (d,
J=7.8 Hz, 1H), 7.34 (d, J = 8.1 Hz, 1H), 7.25-7.20 (m, 1H), 7.09 (t, J = 7.2 Hz, 1H),
6.73 (s, 1H), 3.84 (s, 3H), 1.04-0.99 (m, 9H), 0.95-0.88 (m, 6H); °C NMR (75 MHz,
CDCls) 6 140.4, 138.5, 128.7, 122.0, 120.7, 119.2, 113.1, 109.2, 33.2, 7.8, 4.2; HRMS
(ESI) for C;5sH24NSi [MH'] Calc 246.1678 Found 246.1676.
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N
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N-Tosyl-3-triethylsilylindole (22). 70% yield; '"H NMR (300 MHz, CDCls) & 7.97-7.94
(m, 1H), 7.76 (d, J = 7.8 Hz, 2H), 7.60-7.56 (m, 1H), 7.55 (s, 1H), 7.30-7.18 (m, 4H),
2.33 (s, 3H), 0.99-0.94 (m, 9H), 0.90-0.82 (m, 6H); *C NMR (75 MHz, CDCl3) & 145.1,
136.1, 135.5, 135.3, 132.8, 130.1, 127.0, 124.4, 123.3, 122.7, 115.4, 113.7, 21.8, 7.7, 3.9.
HRMS (ESI) for C;H,sNO,SSi [MH'] Calc 386.1610 Found 386.1607.

EtSSi/@\SiEtS

S

2,5-Bis(triethylsilyl)thiophene (24). 98% yield; 'H NMR (300 MHz, CDCl3) & 7.33 (s,
2H), 1.04-0.98 (m, 18H), 0.85-0.77 (m, 12H); *C NMR (75 MHz, CDCl3) & 142.5, 135.6,
7.7, 4.8. HRMS (EI) for C;4H3,SSi, [M '] Calc 312.1763 Found 312.1762.

MeO,C

/ \

s~ SiEts

Methyl 5-(triethylsilyl)thiophene-3-carboxylate (26). 67% yield; "H NMR (300 MHz,
CDCLy) § 8.32 (d, J = 0.9Hz, 1H), 7.64 (d, J = 0.9Hz, 1H), 3.86 (s, 3H), 1.02-0.96 (m,
9H), 0.85-0.77 (m, 6H); 3C NMR (75 MHz, CDCls) 5 163.8, 138.6, 138.0, 135.6, 135.0,
52.0, 7.5, 4.4. HRMS (ESI) for C,H,,0,SiS [MH] Calc 257.1032 Found 257.1035.

M602C

Et3Si/m\SiEt3

S
Methyl 2,5-bis(triethylsilyl)thiophene-3-carboxylate 33% yield; '"H NMR (300 MHz,

CDCly) & 7.77 (s, 1H), 3.86 (s, 3H), 1.02-0.94 (m, 24H), 0.81 (t, J = 7.5 Hz, 6H); °C
NMR (75 MHz, CDCls) 8 164.6, 152.2, 142.7, 140.0, 138.5, 51.7, 7.9, 7.6, 4.6, 4.1,
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HRMS (ESI) for CsH350,Si>S [MH'] Calc 371.1896 Found 371.1894.

g\
cl SiEt,

S

5-Chloro-2-triethylsilylthiophene (28). 91% yield; '"H NMR (300 MHz, CDCl3) & 7.00
(d, J = 3.6 Hz, 1H), 6.97 (d, J = 3.6 Hz, 1H), 1.02-0.96 (m, 9H), 0.81-0.73 (m, 6H); *C
NMR (75 MHz, CDCly) & 137.0, 134.6, 1343, 127.6, 7.5, 4.4. HRMS (EI) for
C1oH,7SSiCl [M ] Calc 232.0509 Found 232.0508.

S

2-Triethylsilyl benzothiophene (30). 99% yield; "H NMR (300 MHz, CDCl;) & 7.91-
7.88 (m, 1H), 7.84-7.81 (m, 1H), 7.47 (s, 1H), 7.34-7.31 (m, 2H), 1.07-1.01 (m, 9H),
0.91-0.83 (m, 6H); °C NMR (75 MHz, CDCls): & 143.8, 141.2, 139.2, 131.8, 124.3,
124.1, 123.6, 122.4, 7.6, 4.5. HRMS (EI) for Ci4HSSi [M'] Calc 248.1055 Found
248.1048.

@*SE@
0

2-Triethylsilyl benzofuran (32). 83% yield; '"H NMR (300 MHz, CDCl3) & 7.60-7.57 (m,
1H), 7.53-7.50 (m, 1H), 7.30-7.16 (m, 2H), 6.99 (s, 1H), 1.07-1.01 (m, 9H), 0.88-0.81 (m,
6H); B3C NMR (75 MHz, CDCls) ¢ 161.6, 158.1, 128.0, 124.1, 122.2, 120.9, 117.2, 111.3,
7.3, 3.1. HRMS (EI) for C4H,00Si [M'] Calc 232.1283 Found 232.1283 .

Et35i/@3i5t3

O

2,5-Bis(triethylsilyl)furan (34).193% yield; '"H NMR (300 MHz, CDCl3) & 6.62 (s, 2H),
1.02-0.96 (m, 18H), 0.80-0.71 (m, 12H); *C NMR (75 MHz, CDCls) & 162.8, 120.1, 7.6,
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3.6.

O

2-Dimethyl(phenyl)silyl benzothiophene (35). 92% yield; '"H NMR (300 MHz, CDCls)
& 7.90-7.80 (m, 2H), 7.64-7.61 (m, 2H), 7.50 (s, 1H), 7.42-7.31 (m, 5H); 0.67 (s, 6H);
3C NMR (75 MHz, CDCl;) & 144.1, 141.2, 140.3, 137.4, 134.2, 132.5, 129.8, 128.2,
124.5, 124.3, 123.8, 122.4, -1.4. HRMS (EI) for C;¢H;¢SSi [M'] Calc 268.0742 Found
268.0741.
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1b-I1I-246-28

expl stdlh
SAMPLE DEC. & VT
date Feb 4 2008 dfrg 300.078
solvent CDC13 dn H1
file exp dpwr 30
ACQUISITION dof 0
sfrg 300.078 dm nnn
tn H1 dmm c
at 1,998 dmf 200
np 20000 PROCESSING
5w 5005.0 wtfile
fb not used wwon Tt
bs 4 n not used
tpwr 58
pw 7.2 werr
di 2.000 wexp
tof 0 wbs OTBS
nt 32 wnt
ct 24
alock n
gain not used /
FLAGS
11 n
in n 7;
dp %
DISPLAY T+
sp -543.8
wp 3527.8 m
Vs 178
sc L]
we 250
hzam 14.51
is 709.37
rfl 945.8
rfp ]
th 3
ins 6.000
nm cdc ph
-
-
T J A / -
el rFI
L e TP —r T T — —— T T T T
10 9 8 7 5 1 -0 =1 ppm
[E— i’ P [
1.22 2.05 6.02
2.91 0.00
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1b=1I-246-28-C
expl stdil3c

SAMPLE DEC. & VT
date Feb 4 2008 dfrg 300.078
sojvent COC13 dn H1
file exp dpwr 37
4 ACQUISITION dof L]
sfrg 75.462 dm nyy
tn c13 m M OTBS
at 1.000 dmf lo400 o
np 40000 PROCESSING -
SW 20000.0 b 1.00 =
fb not used wtfile // .
bs 10 proc Tt 9
tpwr 56 fn not used
pw 4.4 WL
di 0 werr *&
d2 1.000 wexp
tof 0 whs mw
nt 10000 wnt
ct 1310
alock n
gain not used
i FLAGS <) -
n @ <
in n - a 2
dp ¥ pir -2
DISPLAY L+
sp -1278.5 ~ \_ )
wp 14625.7 Fr S
vE la37 -
sc o [}
we 250 P
hzmm S8.50 ]
is 500.00 T e
rfl 2423.0 2 e o
rfp o - = =
th 5 i
ins 100.000
ai no ph
o
=)
- 2
- - 2 i
- - - u
L Lad
- m _
-t - |
LB B B e e e s e e e e L e e e e e B R A S e e e e e e e T T
160 14 120 100 80 60 40 20
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Tb=II-220-20

expl stdlh
SAMPLE DEC. & VT
date Jan 17 2008 dfrg 300.078
solvent cocl3 dn H1
file exp dpwr 30
ACQUISITION dof L]
sfrg 300.078 dm nnn
tn H1 dmm c
at 1.998 dmf 200
np 20000 PROCESSING
5w 5005.0 wtfile
fb not used proc ft
bs 4 fn not used
tpwr 58
pw 7.2 werr
di 2.000 wexp
tof 0 wbs
nt 32 wnt
ct 16 MeO A
alock n i
gain not used SiEty
FLAGS N
il n H
in n
dp y
DISPLAY A.
sp -248.7
wp 3123.7
Vs 65
sc 0
wC 250
hzmm 1z.49
is 500.00
rfl 945.9
rfp 0
th 4
ins 3.000
nm cdc ph
s g 4
N . ) N
—r——r—r—r——T— T T T T T T T [ T T T T T T T T T T T T T T T
9 8 7 6 5 4 3 2 1 -0 ppm
—— [ A [a— .
1.00 1.05 0.93 8.39
1.18 ©0.99 3.01 §.25
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ovt

02t

00T

08
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wdd

L 154.298
- 136.704
A 134.204

- —_—129.262

112.994

112.161

111.667

r—-—-_._-_ —_—101.936

77.717
—_ ———77.296
_76.875
56.118

7.720
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1b-II-249-22

expl stdlh
SAMPLE DEC. & VT
date Feb 4 2008 dfrg 300.078
solvent CDC13 dn H1
file exp dpwr 30
ACQUISITION dof (]
sfrg 300.078 dm nnn
tn Hl dmm <
at 1.958 dmf zon
np 20000 PROCESSING
5w 5005.0 wtfile
fb not used proc ft
bs 4 fn not used
tpwr 58
pw 7.2 werr
dl 2.000 wexp
tof 0 whs TBS
nt 3z wnt
ct 16
..:_unz u /
gain not use =
FLAGS SiEty
i1 n
in n R
dp v
DISPLAY B
sp -287.
wp 2885.8 m
Vs 200
sC 0
we 250
hzmm 11.54
is 500.00
rfl 945.9
rfp o
th 4
ins 6.000
nm cdec ph
i £ wm wem
A I
_—T T —— —T T— — 7777 T ——
8 7 4 3 2 1 pPpm
—— L e et Lt
1.28 1.05 19.08 6.00
2.18 1.14 6.79
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1b-II-249-22-C
expl stdl3c

SAMPLE DEC. & VT
date Feb 4 2008 dfrg 300.078
solvent Coc13 dn H1
file exp dpwr 37
ACQUISITION dof (]
sfrg 75.462 dm nyy
tn C13 dam w
at 1.000 dnf 10400 i e
np 40000 PROCESSING ol e
swW 20000.0 b 1.00 eme -
b not used wtfile nme n
bs 10 proc ft TBS i %
tpwr 56 fn not used IL =
pw 4.4
di 0 werr "
dz 1.000 wexp / z a
tof 0 wbs m_m—w .
nt 100000 wnt "
ct la00 z
alock n I
gain not used
FLAGS
i1 n o
in n m M
dp y ~
DISPLAY
sp -1371.9
wp 14558.8
Vs 1410
sC ]
we 250
hzeam 58.24
is 500.00
rfl 2423.0
rfp 0
th 6
ins 100.000
ai no ph i
-
=4
2 5 b
- “S - !
= e 2
- a3 s
- =
-
o~ “
Lt
w @ fr L4
g = = s a
= 2 @ = s
o b - ; -
-
-
1 | |
) o T
LR 00 I R N B B B I B A S B B e B LI T e I D e B B e e B e e SN S e i S e LD T T =TT T T
160 140 120 100 80 60 40 20 ppm
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1b-1I-234-25

N—siEt,

expl stdlh
SAMPLE DEC. & VT
date Jan 26 2008 dfrg 300.078
solvent cDC13 dn H1
file exp dpwr 30
ACQUISITION dof []
sfrg 300.078 dm nnn
tn H1 dmm c
at 1.998 dmf 200
np zoooo PROCESSING
5w 5005.0 wtfile
fb not used proc ft
bs 4 fn not used
tpwr 58
pw 7.2 werr
dl 2.000 wexp
tof 0 whs
nt 32 wnt
ct 24
alock n
gain not used
FLAGS
i1 n
in n
dp y
DISPLAY
sp -105.4
wp 2884.5
vE 186
sC o
we . 250
hzmm 11.54
is 500.00
rfl 945.9
rfp L]
th 5
ins 2.000
nm cdc ph
—_— e
— — T — T
9 8 7
e i o e
1.12 0.87 0.94
1.01 0.33

3.00 5.99
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1b=1I-234-25-C

expl stdl3c

SAMPLE DEC. & VT
date Jan 26 2008 dfrg 300.078
solvent coci3 dn H1
file exp dpwr 37
]
nyy
w
at 1.000 dmf 10400
np 40000 PROCESSING
5w 20000 b 1.00
fb not used wtfile
bs proc ft
tpwr fn not used -
-1 4.4 MG
“____. 1.000 werr EJH
2 1.000 wexp o
tof whs - _..H “
nt 100000 wnt o
ct 310 AN Si Qs
alock iEty
gain not used N
FLAGS
1 H
in
dp
DISPLAY m
sp -925.1
wp 14717.2 h
vs 851
sC
we 250
hzmm 58.87
is 500.00
rfl 2423.0
rfp
th
ins 100.000
ai no ph
=
w 7 0 -
o g3
= i
lm ww -
- @
@
-
o
o~
o
w ™ ¥
o o
B o8 N
ER @ i
m L] o~
o - -
-
Wk M A A bt A b b
LA B e e e | LI I S B S B S B B A S | T T T L |
180 160 140 120 100 80 60 40 20

7.696

3.813
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1b-I11-208-28

expl stdih
SAMPLE
date Jan 12 2008
solvent coci13
file exp
ACQUISITION
sfrg 300.078
tn H1
at 1.998
np 2oo00
Sw 5005.0
fb not used
bs 4
tpwr 58
pw 7.2
dl z.o000
tof 0
nt 3z
ct 20
alock n
gain not used
FLAGS
il n
in n
dp y
DISPLAY
sp -216.6
wp 3122.2
Vs 112
sC 0
we 250
hzmm 12.43
is 500.00
rfl 945.9
rfp o
th 3
ins 3.000

nm cdc ph

DEC. & VT
dfrg 300.078
dn H1
dpwr 30
dof L]
dm nnn
dmm c
dmf 200
PROCESSING
wtfile
proc ft
fn not used
werr
wexp
whs
wnt

——

10

ITZ, =

SiEt,
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09 g oot 021 ovT
1 | L 1

or

02
L

wdd

138.500

~—130.944

—_—  129.739

122.281
121.089
- 118.077
118.834
110.850
-
o
Iz -
N
m
—
(9]
77.700
7.272
76.851
10.826
7.712
'!i 3.886




1b-11-215-26
expl stdlh

SAMPLE DEC. & VT
date Jan 15 2008 dfrg 300.078
solvent coci3 dn H1
file exp dpwr 30
ACQUISITION dof (]
sfrg 300.078 dm nnn
T H1I dmm c
at 1.998 dmf 200
np zoooo PROCESSING
sw 5005.0 wtfile
fb not used proc t
bs 4 fn not used
tpwr 58
pw 7.2 werr
dl 2.000 wexp
tof 0 wbs
nt 32 wnt
ct 1s N_gie
alock n ! »m
gain not used N
FLAGS
i n H
in n
dp v ‘_N
DISPLAY
sp =-275.6
wp 3122.2
vE 163
sc 0
we 250
hzmm 12.49
is s00.00
rfl 945.9
rfp [
th 5
ins 1.000
nm cdc ph
g
A N
— T T T T T T T T T 1 :
9 8 7 5 1 -0 ppm
o i e B e
1.01 1.14 wqwm
2.01 1.00 " e.79
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09 [1}:4 00T 021 ovT
PRI | M B SRS R

ov

02

wdd

I BTSSR B L

 159.629

E _  156.522
L —  138.184
S —_—135.466
-
129.253
— ——— 129.124
9 —
N
112.509 = Z
ﬁlz.du
111.497
111.368 %
110.947 =
110.600
105.309
105.010
y
77.708
—_—  ——77.288
76.859
7.680

3.732
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Tb-1I-209-22

expl stdlh

SAMPLE
date Jan 12 2008
solvent coci3
file exp

ACQUISITION

sfrg 300.078
tn HL
at 1.9398
np 20000
sw 5005.0
fb not used
bs 4
tpwr 58
pw 7.2
dl Z.000
tof 0
nt 3z
ct 20
alock n
gain not used

FLAGS
il n
in n
dp ¥

DISPLAY
sp -116.1
wp 2838.4
Vs 92
sC ]
we 250
hzmm 11.35
is 4760.92
rfl 345.9
rfp 0
th 3
ins l.000

DEC. & VT
dfrg 300.078
dn H1
dpwr 30
dof ]
dm nnn
dmm [
dmf 200
PROCESSING
wtfile
proc ft
fn not used
werr
wexp
whs
wnt

N—siets
T*
14

S-22



ovT

02T

oot

08

ov

02

wdd

1 %

1 2

S

1 3

u|

4 —137.027

4 ¥ ———————136.089

I S 130,370

1'

] 121.601

J 120.566

4 4 ~ \—119.255

- ——— ——_116. 489

g 1 113,487

1 % Q

17 -

- b TZ

1 3

B m
E —

] w

- 3 77.684

B =——37.264

1 ;; \__76.835

1 4
E

1 3

] 7.655

i 3 3.716

I 1

O ]
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Tb=-II-193-36

S-24

expl stdlh
SAMPLE DEC. & VT
date Jan 5 2008 dfrg 300.078
so0lvent CDC13 dn H1
file exp dpwr 30
ACQUISITION dof o
sfrg 300.078 dm nnn
tn c
at 200
np PROCESSING
Sw 5005.0 wtfile
fb not used proc ft
bs 4 fn not used
tpwr 58
pw 7.2 werr
di 2.000 wexp
tof 0 whs
nt 16 wnt
ct 1z
alock n
gain not used
FLAGS
i1 n
in n
dp ¥
DISPLAY
sp -248.7
wp 3110.6
Vs 200
sC 0
we 250
hzmm 12.44
is 500.00
rfl 945.9
rfp 0
th 4
ins 1.000
nm cdc ph
T —
L B e e e e e T
| 8 7
o —_
1.08 2.12




02 0e ov 0§ 09 0L 08 06 00T 01T 021 0ET

0T

wdd o

137.642

—  —————<{ 137,440

- — 130.669
125.087
123.08%9
—112.986
—— 11z.298
“_111.959

77.684

=—77.264
i - 76.835

7.655

3.692

S-25

91

BETS

g



Tb-II-240-31

expl stdlh
SAMPLE DEC. & VT
date Jan 31 2008 dfrg 300.078
solvent cpciz dn H1
file exp dpwr 30
ACQUISITION dof 0
sfrg 300.078 dm nan
tn H1I dmm <
at 1.938 dmf 200
np 20000 PROCESSING
sW 5005.0 wtfile
b not used proc ft
bs 4 fn not used
tpwr 58
pw 7.2 werr
dl 2.000 wexp
tof 0 wbs
nt 32 wnt
ct 24
alock n 3
gain not used / m_mﬁw
FLAGS
i1 n z
in n
dp y H
DISPLAY
sp -187.0 A m
wp 3134.1
v 114
sc 0
we 250
hzmm 12.54
is 500.00
rfl 945.9
rfp 0
th B &
ins 1.000
nm cdc ph
= I
T T T T T T T T T T T T T T T T T T T T T -T = T
9 8 7 5 1 -0 ppm
gt o e i o o g
1.19 1.12 1.00 7.13

1.23  1.46
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1b-I11-240-31-C
expl stdl3c

SAMPLE DEC. & VT
date Jan 31 2008 dfrg 300.078
solvent CDC13  dn H1
file exp  dpwr a7
ACQUISITION dof 0
sfrg 75.462 dm nyy
tn C13 dmm w
at 1.000 dmf 10400
np 40000 PROCESSING
Sw 20000.0 b 1.00
b not used wtfile
bs 10 proc ft Z
tpwr 56 fn not used
pw 4.4
d1i 0 werr
._Nﬂ 1.000 wexp / .
to 0 wbs
nt 10000 wnt m_mww
ct 1370 N
alock n
gain not used I N
1 FLAGS w9
n o m
in n .—m @ T
dp y _,,
DISPLAY
sp -1240.7
wp 13324.4
Vs 371
sC [
wC 250
hzmm 53.30
is 500.00
rfl 2423.0
rfp L]
th 5 a =
ins i00.000 & B
ai no ph o -
YRS
o~
- wn
o~ o n
“ ¥ i 8
s ..n =
B
- -
-
Ne
58
2w
an - - o
s 5 "
. s. o~
5 7 3
|
L)
Ll L. e _ )
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Tb=-III-65-31

expl stdlh
SAMPLE DEC. & VT
date Apr 26 2008 dfrg 300.078
solvent coci3 dn H1
file exp dpwr 30
ACQUISITION dof o
sfrg 300.078 dm nnn
tn Hl dmm c
at 1.998 dmf 200
np 20000 PROCESSING
sw 5005.0 wtfile
fb not used proc ft
bs 4 fn not used
tpwr 58
[: 7.2 werr
dl 2.000 wexp
tof 0 whs
nt 32 wnt
ct 16
alock n
gain not used
. FLAGS /
i i
in n m_mﬁu
dp y N
DISPLAY _
sp -187.0
wp 2873.8
Vs 157 NQ
sC o
we 250
hzmm 11.50
is 1448.09
rfl 945.9
rfp []
th 7
ins 3.000
nm ecde ph
-
Wl 17 y
:ff I .
[ Bt B S B S I (SR A — T — T T T T T T T T T
8 7 5 4 3 2 1 -0 ppm
—— i L bt ——t
0.%2 1.17 0.93 9.87
0.98 0.38 3.00 6.06
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1b=-III-65-31-C
expl stdl3c

SAMPLE
date Apr ZE 2008
solvent cocis
file exp
ACQUISITION
sfryg 75.462
tn c13
at 1.000
np 40000
Sw 20000.0
fb not used
bs 10
tpwr 56
pw 4.4
dl 0
dz 1.000
tof 0
nt 1po00
ct EED
alock n
gain not used
FLAGS
Ea) n
in n
dp y
DISPLAY
sp -951.4
wp 13560.6
Vs 834
sC ]
wC 250
hzms 54.24
is 500.00
rfl 2423.0
rfp 0
th 5
ins l100.000
ai no ph

DEC. & VT

dfrg 300.078

dn H1

dpwr 37

dof o

dm nyy

dam w

daf 10400

PROCESSING

b 1.00

witfile

proc ft

fn not used

werr

wexp

whs

wnt
@
]
o
o
T
=

~

e

g =

= L] ~

= 8

“119.207

113.115

109.232

77.692
77.264

—

76.843

33.z01

7.760

4,185
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1b-111-81-31

expl stdlh
SAMPLE DEC. & VT
date May 5 2008 dfrg 300.078
solvent COC13 dn H1
Tile exp  dpwr 30
ACQUISITION dof 0
sfrg 300.078 dm nnn
tn H1 dmm [
at 1.958 dmf 200
np zoooo PROCESSING
W 5005.0 wtfile
b not used proc ft
bs 4 fn not used
tpwr 58
pw 7.2 werr
di 2.000 wexp
tof 0 wbs
nt 32 wnt
ct 24
alock n
gain not used
FLAGS
il n
in n
dp y
DISPLAY
sp -117.3
wp 2893.7
vs a3
sC [}
we 250
hzmm 11.57
is 983.05 NN
rfl 945.9
rfp o
th 5
ins 3.000
nm ecde ph
| —
- sl
N
P ¥ T T T | — — +
9 8 7 5 2 1 ppm
S G W— PR LI P
h.00 1.84 3.01 6.31
1.84 4.20 B.50
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Tb=-III-81-31-C

expl stdl3c
SAMPLE DEC. & VT
date May 5§ 2008 dfrg 300.078
solvent COC13 dn H1
file exp dpwr 37
ACQUISITION dof []
sfrg 75.462 dm nyy
tn C13 dmm W
at 1.000 dmf 10400
np 40000 PROCESSING
W 20000.0 1b 1.00
fb not used wtfile
bs 10 proc ft
tpwr 56 fn not used
pw 4.4
dl 0 werr
d2 1.000 wexp 5
tof 0 wbs SiEty
nt 10000 wnt
ct 1210
alock n //
gain not used
FLAGS N
il n \
in n O\mﬂo
dp v =
DISPLAY
sp -688.9 i
wp 13113.8 °
vs 2589 @
sC 0 "
wC 250
hzmm 52.46 o & 22 .
is 500.00 A aSD @
rfl 2423.0 SM®sowy ~
rfp 0 e R
th 5 G
ins 100.000 |LL11 b
ai no ph
3 8
< = ~eal
- RES
- - &
R i
@
s ~ =
8 A 2 8
= w .
. w
2 A i
-
T T — T T T T T T ™ T T T
160 140 120 100 =11] 60 40 20 ppm
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_ulnunpmm.ua

expl stdlh

SAMPLE
date Jan 7 2008

sfrg 300.078

PROCESSING
wtfile
proc Tt
fn not used
werr
wexp

vt I\
Ets;Si™ g~ SiEts

24

S-32
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142.479

135.644

0 T S S S

76.827

ve

IS€13

S
\_/

fa1s

71.663
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1b-1I-227-26

expl stdlh

SAMPLE
date Jan 22 2008
solvent cocia
file exp

ACQUISITION

sfrg 300.078
tn H1
at 1.938
np 20000
Sw 5005.0
fb not used
bs 4
tpwr 58
pw 7.2
dl 2.000
tof 0
nt 32
ct 3z
alock n
gain not used

FLAGS
il n
in n
dp y

DISPLAY
sp -123.8
wp 2696.3
Vs 37
sC [}
we 250
hzmm 10.79
is 500.00
rfl 945.9
rfp L]
th 6
ins 2.000

nm cdc ph

DEC. & VT
dfrg 300.078
dn H1
dpwr 30
dof 0
dm nnn
dmm c
dmf 200
PROCESSING
wtfile
proc ft
fn not used
Werr
Wexp
whs
wnt

Cl

/ \

w

SiEt,

S-34



Tb-II-227-26-C
expl stdl3c

SAMPLE DEC. & VT
date Jan 22 2008 dfrg 300.078
solvent coci13a  dn H1
file exp dpwr a7
ACQUISITION dof 0
sfrg 75.462 dm nyy
tn C13 dmm w
at 1.000 dmf 10400
np 40000 PROCESSING
W 20000.0 1b 1.00
fb not used wifile
bs 10 proc ft \ /
tpwr 56 fn not used
pw 4.4 .
dl 1.000 werr O_ m m_mﬁm
dz 1.000 wexp
tof 0 whs
nt 10000 wnt
ct 200 Nm
alock n
gain not used
FLAGS
i1 n
in n
dp y - w8
DISPLAY - o 2 3
sp -1109.4 ~ - 5 -
wp 12640.8 ene ~
Vs 619 ~ e
sc [] o
wC 250 ~
hzmm 50.56
is 500.00
rfl 2423.0
rfp 0
th 4
ins lo00.000
ai no ph
-
o~ ~
- w
" .
= iy I
- o~ I
™ -
-
~
a
2 |
m
-
3.6
(RPURUIIRY B8 JRS PO el i A A R SRS ———"
T T L N B T T T L s e A e T g P s — .
140 120 80 60 40 20 0 ppm
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1b-I11-224-33

?._QOMO

SiEt

expl stdlh
SAMPLE DEC. & VT
date Jan 19 2008 dfrg 300.078
solvent cocl3 dn H1
file exp dpwr 30
ACQUISITION dof 0
sfrog 300.078 dm nnn
tn H1 dmm c
at 1.998 dmf 200
np 20000 PROCESSING
SW 5005.0 wtfile
fb not used proc ft
bs 4 fn not used
tpwr 58
pw 7.2 werr
dl 2.000 wexp
tof 0 wbs
nt 32 wnt
ct 24
alock n
gain not used
FLAGS
i1 n
in n
dp v
DISPLAY
sp -358.4
wp 3311.6
Vs 41
sc ]
we 250
hzmm 13.25
is 500.00
rfl 945.9
rfp []
th 8
ins 3.o000
nm cdc ph
_— -
v r ¥ T T T T T T T T T
9 8
[— -
0.87
0.85
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— _168.762
138.621
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135.587
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24
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77.676
/77,256
\_76.835
52.001
7.502
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1b-11-224-34
expl stdih

SAMPLE
date Jan 13 2008

solvent coc13
file exp
ACQUISITION
sfrq 300.078
tn H1
at 1.998
np 20000
Sw 5005.0
fb not used
bs 4
tpwr 58
pw 7.2
di 2.000
tof o
nt 3z
.ct z0
alock n
gain not used
FLAGS
il n
in n
dp ¥
DISPLAY
sp ~564.6
wp 3847.5
Vs 23z
5C [
wC 250
hzmm 15.39
is 327.80
rfl 945.9
rfp o
th 3
ins 3.000

m cdc  ph

DEC. & VT
dfrg 300.078
dn H1
dpwr 30
dof L]
dm nnn
dmm c
dmf 200

PROCESSING
witfile
proc ft
fn not used
Werr
wexp
whs
wnt

|
F=—r= =) '
9 8
o
1.07

MeO,C

WA
Et3Si s

SiEt,

T T T

3

2

oy

1

rﬁLr4L
21.73
.44

Y

7T
-0

b

ppm
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1b=-1I-224-34-c

Pulse Seguence: s2pul

Solvent: CDC13
Ambient temperature
Mercury-300BB "pele3og"

Relax. delay 1.000 sec
Pulse 45.0 degrees
hnm. time 1.000 sec
Width 20000.0 Hz

500 repetitions

OBSERVE C13, 75.4541519 MHz
DECOUPLE  H1, 300.0775554 MHz

Power 37 dB

on during acquisition
off during delay
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 65536

Total time 9 hr, 8 min, 38 sec

164.644
152.243

138,548

E —142.714
L 140.036

77.676

51.653

7.890

7.583
4.549
“—4.080

-
o
(=
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1b-II-189-28

N—sikt,

30

*pl  stdilh
SAMPLE DEC. & VT
date Jan 2 2008 dfrg 300.078
solvent cocl3 dn H1
file exp dpwr 30
ACQUISITION dof o
sfrg 300.078 dm nnn
tn H1 dmm c
at 1.998 dmf 200
np PROCESSING
W wtfile
fb not used proc ft
bs fn not used
tpwr
pw werr
dl wexp
tof whs
nt wnt
ct
alock
gain not used
FLAGS
il n
in n
dp %
DISPLAY
sp -479.1
wp 3525.2
Vs 200
sC 0
we 250
hzmm 14.10
is 500.00
rfl 945.9
rfp []
th 10
ins 1.000
nm cdc ph
— — T — T
10 9 8
) S
1.85 2.09
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= —123.559

122.353

0€

V.

9318
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Tb-I1-188-23
expl stdlh

SAMPLE DEC. & VT
date Jan 2 2008 dfrg 200.078
solvent cDc13 dn H1
file exp dpwr 30
ACQUISITION dof 0
sfrg 300.078 dm nnn
tn H1 dmm c
at 1.998 dmf 200
np 20000 PROCESSING
5w 5005.0 wtfile
fb not used proc ft
bs 4 fn not used
tpwr 58
pw 7.2 werr
dl 2.000 wexp
tof 0 wbs
nt 32 wnt
ct 28
alock n
gain not used //
FLAGS H
i n m_mﬁm
in n
dp v 0
DISPLAY
sp -419.8
wp 3360.5 QN
Vs 158
sC 0
wC 250
hzmm 13.44
is 500.00
rfl 945.9
rfp L]
th 10
ins 9.000
nm cdc ph
— Ve =4
| -
T T T T T T T T T T T T T T - T T T ™ T T
9 8 7 5 4 1 -0 ppm
e sl e
0.95 2.06 9.00
0.86 0.85 5.29
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STANDARD 1H OBSERVE

expl stdlh

SAMPLE DEC. & VT
date Jan 11 2008 dfrq 300.078
solvent CDC13 dn H1
file exp dpwr 30
ACQUISITION dof 1]
sfrg 300.078 dm nnn
tn H1 dmm c
at 1.958 dmf 200
np 20000 PROCESSING
5w 5005.0 wtfile
fh not used proc ft
bs 4 fn not used
tpwr 58
pw 7.2 werr
dl 2.000 wexp
tof 0 whs \ /
nt 32 wnt . A
ct 20 Et;Si SiEt
alock n .—w O 3
gain - not used
FLAGS
i1 n HWhﬂ
in n
dp y
DISPLAY
sp =-137.8
wp 2534.7
Vs 82
sC 0
we 250
hzmm i0.14
is 500.00
rfl 945.9
rfp o
th 7
ins z.000
nm cdc ph
-
|
T T T T T T T T T T T T r T T T . r T T T T T T T T T T T T T T r T T T T T T T T T
7 6 5 4 3 2 1 0 ppm
b | S
1.96 12.28
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1b-I11-144
expl stdlh

SAMPLE DEC. & VT
date Jun 21 2008 dfrg 300.078
solvent CDCi3 dn H1
file /data/falck/L~ dpwr 30
ubiao/1b-III-144.f~ dof ]
id  dm nnn
ACQUISITION dmm c
sfrg 300.078 dmf 200
tn H1 PROCESSING
at 1.998 wtfile
np 20000 proc 41
sw 5005.0 fn not used
fb not used
bs 4 werr
tpwr 58 wexp
pw 7.2 whs
dl 2.000 wnt
tof [
nt az
ct 3z
alock n
gain not used H
FLAGS
n
n
y
DISPLAY
-413.4
3459.2
104
]
250
13.84 I
3814.70 |
945.9 ﬂ
0
4
E.000
cdec ph
J
_:L
— — T
10 9 8
e e st e
0.791.62.25

D.880.78
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Tb=III-144-C

expl stdl3c

SAMPLE DEC. & VT
date Jum 21 2008 dfrg 300.078
solvent COC13 dn H1
file fdata/falck/L~ dpwr a7
ubiao/1b-III-144-C~ dof [
.fid dm nyy
ACQUISITION dmm W
sfrg 75.462 dmf lo400
tn ci3 PROCESSING
at 1.000 b 1.00
np 40000 wtfile
sw 20000.0 proc ft
fb not used fn not used /
bs 10 Mwm
tpwr 56 werr _ ~
pw 4.4 wexp
dl 0 whs m
d2 1.000 wnt
tof 0 e -
nt loooo 8=
ct 500 ~me @
alock n eBm ~ e J
gain not useffF ~oo®@hw ﬁn? -
FLAGS R PR s !
i s YInsls _
in [ Hifrie |
dp oA L _z _
DISPLAY [ [eks
sp -1138. NN Ty
wp 13455. I
vE Bz _
sc ||
we 25
hzmm 53.82 | i
:1 500.00 _ 1 1] &%
r B252. ) e
rfp 5827. u o
ﬂ—.— -
ins 100.00 _ \_
ai no ph ||
| |
| |

~—141.184
~—137.366

-laa.o72

160 140
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