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General Experimental

Moisture and oxygen sensitive reactions were carried out in flame-dried glassware

under a nitrogen atmosphere. Solvents were dried by passage through an activated
alumina column under nitrogen. All organic reagents were used as purchased. Flash
chromatography was performed using 32 — 63 um silica gel with the indicated solvent
systems. Melting points are uncorrected. Low and high resolution mass spectra were
obtained according to the specified technique and were performed at the Proteomics and
Mass Spectrometry Core Facility at the Pennsylvania State University. Copies of 'H and
*C NMR spectra are supplied in the Supporting Information as criteria of purity.

1-(2-Azidophenyl)but-2-yn-1-ol.
OH

A
Ng

To a solution of 2-azidobenzaldehyde (8) (2.0 g, 14 mmol) in 20 mL of THF at -20 °C
was added 1-propynylmagnesium bromide (0.50 M, 30 mL, 15 mmol) and the mixture
was stirred for 2 h. The reaction mixture was warmed to room temperature over an
additional hour and poured into 20 mL of saturated NH4Cl solution. The organic layer
was extracted with 3x30 mL of Et,O and the combined organic extracts were washed
with water and brine, dried over Na,SOy4 and the solvent was evaporated to yield a brown
oil. The crude material was carried over to the next step. A small batch was purified by
column chromatography (40% Et,0O in hexanes) to give a white solid: mp 49 - 50 °C; IR
(neat): 3400, 2125 cm™; 'H NMR (300 MHz, C¢Ds) & 7.69 (m, 1H), 6.86 (m, 2H), 6.61
(m, 1H), 5.67 (d, J = 2.1 Hz, 1H), 3.07 (br s, 1H), 1.47 (d, J = 2.2 Hz, 3H); >C NMR (75
MHz, CDCl;) & 137.0, 131.9, 129.4, 128.1, 124.9, 118.0, 82.9, 78.2, 60.3, 3.6;
TOFESMS m/z relative intensity 210.1 (MNa' 100%); HRMS (+ES) Calcd for
Ci0H9oN3ONa: 210.0643, Found: 210.0639.
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Representative Procedure 1. Azidophenyl Alkynyl Acetate Synthesis.
1-Acetoxy-1(2-azidophenyl)but-2-yne (9a).
OAc

X
N3

Acetic anhydride (1.2 mL, 13 mmol) and DMAP (1.6 g, 13 mmol) were added to an ice-
cold solution of 1-(2-azidophenyl)but-2-yn-1-ol (2.0 g, 11 mmol) in 40 mL of CH,Cl,,
and the mixture was stirred for 24 h with warming to room temperature. The reaction
mixture was poured into 30 mL of saturated NaHCOs3 solution. The mixture was then
extracted with 3x30 mL of CH,Cl, and the combined organic layers were washed with
water and brine, dried over Na,SO,4 and concentrated in vacuo. The crude material was
purified by column chromatography (25% Et,O in hexanes) to give the acetate 9a as a
pale yellow solid (1.5 g, 61%): mp 49 — 50 °C; IR (neat): 2140, 1736 cm™; 'H NMR
(360 MHz, C¢Dg) 6 7.75 (dd, J = 7.5, 1.8 Hz, 1H), 6.91 (m, 3H), 6.64 (dd, J="7.6, 1.4 Hz,
1H), 1.66 (s, 3H), 1.45 (d, J = 2.3 Hz, 3H); °C NMR (90 MHz, C¢Ds) & 168.9, 138.1,
130.2, 129.5, 129.3, 124.9, 118.4, 83.6, 76.4, 61.3, 20.4, 3.3; TOFESMS m/z (relative
intensity) 252.0 (MNa", 100%), 284.0 (MMeOH",70%); HRMS Calcd for C;,H;;N30,Na
:252.0749, Found: 252.0762.

Representative Procedure 2. Allenylazide Synthesis.
1-(2-Azidophenyl)3-methylpent-1,2,4-triene (6a).
_ CH3j

-

N3

To a solution of ZnCl; (0.34 g, 2.5 mmol) in 10 mL of THF was added vinylMgBr (1.0
M in THF, 2.5 mL, 2.5 mmol) and the mixture was stirred at room temperature for 1 h.
Pd(PPh3)4 (58 mg, 5.0 mol%) in 2mL of THF and the propargylic acetate 9a (0.23 g, 1.0

mmol) in 5 mL of THF were added sequentially. The reaction mixture was stirred at
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room temperature for 20 min. After addition of 10 mL of saturated NH4Cl solution, the
reaction mixture was extracted with 2x20 mL of Et,O and the combined organic layers
were washed with water and brine. Drying over Na,SO4 and removal of solvent under
reduced pressure resulted in a brown oil. The crude product was purified by flash
chromatography using pure hexanes as the eluent to give 6a as a pale yellow oil (114 mg,
58%). IR (neat): 2120, 1930 cm™; 'H NMR (400 MHz, CDCl;) & 7.36 (d, J = 7.4 Hz,
1H), 7.27 (d, J = 7.4, 1H), 7.16 (d, J = 7.3 Hz, 1H), 7.10 (t, J = 7.3 Hz, 1H), 6.54 (m,
1H), 6.42 (dd, J = 17.4, 10.5 Hz, 1H), 5.25 (d, J = 17.4 Hz, 1H), 5.15 (d, J = 10.5 Hz,
1H), 1.97 (d, J = 2.8 Hz, 3H); °C NMR (75 MHz, CDCl3) § 210.3, 136.8, 135.0, 128.9,
128.4,126.3, 125.3, 118.9, 114.0, 104.6, 89.1, 14.9; TOFESMS m/z relative intensity 170
(MH"-N; 100); HRMS (+ES) Calcd for C;,H;,N: 170.0970, Found: 170.0977.

Representative Procedure 3. Allenylazide Synthesis.
1-(2-Azidophenyl)3-cyclohex-1-enylbut-1,2-diene (6h).
CHs

1y, »

N3

To a solution of CuBreMe,S (2.5 g, 12 mmol) in 20 mL of THF at -40 °C was added
MeMgBr (3.0 M in THF, 4.0 mL, 12 mmol) and the mixture was stirred for 1 h, after
which acetate 9h (0.30 g, 1.3 mmol) in 5 mL of THF was cannulated into the reaction
mixture at -40 °C. The reaction mixture was warmed to room temperature over a period
of 8 h to allow complete consumption of starting material. The excess cuprate was then
quenched with drop-wise addition of saturated NH4Cl solution. The organic layer was
extracted with 3x50 mL of Et,O and washed with water and brine. Drying the combined
extracts over Na,SO4 and removal of solvent under reduced pressure resulted in a brown
oil. The crude product was purified by column chromatography using pure hexanes as the
eluent to give 6h as a pale yellow oil (120 mg, 37%). IR (neat): 2123, 1928 cm™; 'H
NMR (400 MHz, CDCls) 6 7.38 (d, J= 7.5 Hz, 1H), 7.24 (d, J = 7.3 Hz, 1H), 7.16 (d, J =
7.0, 1H), 7.09 (t, J = 7.5 Hz, 1H), 6.57 (m, 1H), 5.81 (m, 1H), 2.2 (m, 3H), 2.07 (m, 1H),
1.97 (d, J = 2.7 Hz, 3H), 1.63-1.68 (m, 4H); °*C NMR (75 MHz, CDCls) § 207.6, 136.5,
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133.4, 128.4, 128.2, 127.2, 125.2, 123.9, 118.8, 107.1, 90.5, 27.4, 26.4, 23.2, 22.7, 16.3 ;
TOFESMS m/z relative intensity 224 (MH'-N, 100); HRMS (+ES) Calcd for C;¢H;gN:
224.1439, Found: 224.1459

Representative Procedure 4. Cyclization.

A deoxygenated solution of allenylazide 6a (35 mg, 0.18 mmol) in toluene-ds, (1.8 mL)
was heated at 110 °C in a clean, sealed tube for 15 min, after which the reaction mixture
was cooled to room temperature. Evaporation of the solvent in vacuo gave a brown oil.
The ratio of the products was determined at this stage by 'H NMR analysis. Purification
of this crude oil using an alumina column resulted in two products; 7a (80% Et,O in
hexanes, 12 mg, 40%) and 11a (10% Et,0 in hexanes 17 mg, 56%).
3-Methyl-1,4-dihydrocyclopenta[b]indole (7a).

&
. CHs,

H
IR (neat): 3406 cm™; '"H NMR (300 MHz, CDCl;) & 8.03 (bs, 1H), 7.58 (d, J = 7.43 Hz,

1H), 7.41 (d, J=7.8 Hz, 1H ), 7.09-7.24 (m, 2H), 6.22 (m, 1H), 3.25 (s, 2H), 2.22 (d,J =
1.6 Hz, 3H); °C NMR (75 MHz, CDCls) & 148.7, 140.5, 132.7, 131.6, 125.2, 121.0,
120.6, 120.3, 118.5, 112.3, 31.9, 13.5; TOFESMS m/z relative intensity 170 (MH" 35);
HRMS (+ES) Calcd for C;,H;2N:170.0970, Found: 170.0967.

1-Methyl-9H-pyrrolo[1,2-a]indole (11a).

CHs

~I

N

—

Crystals suitable for X-ray crystallographic analysis were obtained by slow evaporation
of an Et,0 solution of 11a over a period of 48 h at 25 °C. '"H NMR (300 MHz, CDCl;) &
7.42 (d,J =7.4 Hz, 1H), 7.24-7.33 (m, 2H), 7.10 (t, J = 7.3 Hz, 1H), 7.05 (d, J = 2.6 Hz,
1H), 6.25 (d, J = 2.6 Hz, 1H), 3.77 (s, 2H), 2.18 (s, 3H); >C NMR (75 MHz, CDCl;) &
141.8, 135.3, 132.7, 127.7, 126.3, 123.0, 114.8, 111.9, 109.8, 109.6, 28.4, 11.7,
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TOFESMS m/z relative intensity 170 (MH' 35); HRMS (+ES) Caled for
C12H2N:170.0970, Found: 170.0967.

Representative Procedure 5. Azidophenyl Alkynyl Alcohol Synthesis.

1-t-Butyldimethylsilyloxy-4-(2-azidophenyl)but-2-yn-4-ol.
OH

AN

N3
OTBS

A solution of 1-t-butyldimethylsilyloxybut-2-yne (0.68 g, 4.0 mmol) in THF (20 mL) was
cooled to -78 °C and n-butyllithium (2.3 M in hexanes, 1.8 mL, 4.0 mmol) was added.
The reaction mixture was stirred at -78 °C for 30 min. 2-Azidobenzaldehyde (8) (0.59 g,
4.0 mmol) in 5 mL of THF was cannulated into the reaction mixture and the reaction was
warmed to room temperature over a period of 2 h. The reaction mixture was poured into
10 mL of saturated NH4Cl solution and extracted with 3x30 mL of Et,O. The combined
organic layers were washed with water and brine, dried over Na,SO, and the solvent was
evaporated. The crude alcohol was purified by flash chromatography using 40% Et,O in
hexanes to give 1.2 g (96%) of the alcohol as yellow oil. IR (neat): 3404, 2127 cm™; 'H
NMR (400 MHz, CDCls) 6 7.64 (d, J= 7.8 Hz, 1H), 7.39 (t, J = 7.6 Hz, 1H), 7.19 (d, J =
7.3 Hz, 2H), 5.68 (m, 1H), 4.44 (s, 2H), 0.91 (s, 9H), 0.12 (s, 6H); °C NMR (75 MHz,
CDCl) 6 137.7,131.5, 130.1, 128.8, 125.5, 118.7, 85.7, 84.0, 61.1, 52.2, 26.2, 18.7, -4.8;
TOFESMS m/z relative intensity 318 (MH" 30); HRMS (+ES) Calcd for C;6H24N30,Si:
318.1638, Found: 318.1636.

Representitive Procedure 6. Thermolysis of Crude Phenyl-substituted Allenylazides.

2-(1-Phenyl-vinyl)-1H-indole (14j)
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(L3
N

H
To a solution of propargyl acetate 9a (77 mg, 0.34 mmol) and Pd(PPhs)s (35 mg, 0.03
mmol) in 3.4 mL of THF was added drop-wise phenylzinc bromide (0.50 M in THF, 1.0
mL, 0.50 mmol) and the reaction mixture was stirred at room temperature for 1 h, and
then brought to reflux and held there for 14 h. The reaction mixture was allowed to cool
to room temperature and added to 30 mL of ice-cold saturated NH4Cl solution. The
mixture was extracted with Et;,0O (3x30 mL), and the combined organic layers were
washed with water and brine, then dried over MgSO, and concentrated in vacuo. This
crude material was purified by column chromatography (5% EtOAc in hexanes) to give
the product 14j as a yellow oil (25 mg, 34%). IR (neat): 3416 cm™; "H NMR (400 MHz,
(CDs),CO) 6 10.30 (br s, 1H), 7.51-7.48 (m, 3H), 7.42-7.36 (m, 4H), 7.10 (m, 1H), 6.99
(m, 1H), 6.30 (dd, J =2.2, 0.8 Hz, 1H), 5.76 (s, 1H), 5.33 (d, J = 0.6 Hz, 1H); °C NMR
(100 MHz, (CD3),CO) ¢ 143.0, 141.5, 138.8, 138.3, 129.5, 129.3, 129.1, 128.9, 123.1,
121.3, 120.3, 112.7, 111.9, 104.0; APCI m/z (relative intensity) 220.1 (MH", 100%);
HRMS Calcd for Ci6H4N: 220.1126, Found: 220.1121.

1-t-Butyldimethylsilyloxy-4-acetoxy-4-(2-azidophenyl)but-2-yne (9b).
OAc

A

N3
OTBS

Following representative procedure (1) for acetate synthesis, 1-t-butyldimethylsilyloxy-4-
(2-azidophenyl)but-2-yn-4-ol (1.3 g, 3.9 mmol) was converted to acetate 9b (1.3 g, 92%).
IR (neat): 2127, 1745 cm™; "H NMR (400 MHz, CDCl3) 6 7.69 (d, J = 7.6 Hz, 1H), 7.40
(t, J=7.6 Hz, 1H), 7.18 (d, J = 7.8 Hz, 2H), 6.68 (m,1H), 4.44 (d, J = 1.8 Hz, 2H), 2.11
(s, 3H), 0.91 (s, 9H), 0.11 (s, 3H), 0.10 (s, 3H); °C NMR (75 MHz, CDCl3) § 169.8,
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138.2, 130.7, 129.7, 128.3, 125.3, 118.6, 86.3, 81.2, 61.2, 52.2, 26.1, 21.3, 18.6, -4.8;
TOFESMS m/z relative intensity 360 (MH" 80); HRMS (+ES) Calcd for C;sHysN30:8Si:
360.1743, Found: 360.1731.

1-t-butyldimethylsilyloxy-5-(2-azidophenyl)pent-3-yn-5-ol.
OH

X
N3
OTBS
Following the representative procedure (5) for alcohol synthesis, 2-azidobenzaldehyde
(8) (0.66 g, 4.4 mmol) was treated with 1-t-butyldimethylsilyloxypent-3-ynyllithium (1.0
equiv, 4.4 mmol) to give 1-t-butyldimethylsilyloxy-5-(2-azidophenyl)pent-3-yn-5-ol as a
yellow oil (1.3 g, 96%). IR (neat): 3423, 2110 cm™'; "H NMR (400 MHz, CDCls) & 7.68
(d, J=17.5 Hz, 1H), 7.37 (t, J = 7.2 Hz, 1H), 7.18 (t, J = 7.3 Hz, 2H), 5.64 (m,1H), 3.76
(t, J =7.1 Hz, 2H), 2.50 (dt, J = 7.0, 1.8 Hz, 2H), 0.91 (s, 9H), 0.08 (s, 6H); °C NMR
(75 MHz, CDCl3) 6 137.8, 132.3, 130.1, 128.9, 125.5, 118.7, 85.0, 80.4, 62.1, 61.2, 26.3,
23.7, 18.7, -4.9 (2C); TOFESMS m/z relative intensity 332 (MH" 40); HRMS (+ES)
Calcd for C;7H6N30,S1: 332.1794, Found: 332.1780.

1-t-Butyldimethylsilyloxy-5-acetoxy-5-(2-azidophenyl)pent-3-yne (9c).
OAc

X
N3
OTBS
Following representative procedure (1) for acetate synthesis, 1-t-butyldimethylsilyloxy-5-
(2-azidophenyl)pent-3-yn-5-ol (1.3g, 3.9 mmol) was converted to acetate 9c (1.2 g, 82%).
IR (neat): 2129, 1747 cm™; "H NMR (400 MHz, CDCl3) § 7.71 (d, J = 7.7 Hz, 1H), 7.41
(dt,J= 7.7, 1.5 Hz, 1H), 7.19 (t, J = 7.7 Hz, 2H), 6.64 (t, J = 2.0 Hz, 1H), 3.75 (t, J =
6.9 Hz, 2H), 2.49 (dt, J = 6.9, 2.1 Hz, 1H), 2.11 (s, 3H), 0.89 (s, 9H), 0.07 (s, 6H); C
NMR (75 MHz, CDCls) 6 169.9, 138.2, 130.6, 129.9, 128.9, 125.4, 118.7, 85.7.3, 82.2,
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61.9 61.5, 26.3, 23.7, 21.4, 18.7, -4.9 (2C); TOFESMS m/z relative intensity 396 (MNa"
65); HRMS (+ES) Calcd for C;9H,7N303SiNa: 396.1719, Found: 396.1716.

1-(2-Azidophenyl)4,4-dimethylpent-2-yn-1-ol.

OH
X CHs
Ny CH;
CH,

Following the representative procedure (5) for alcohol synthesis, 2-azidobenzaldehyde
(8) (0.60 g, 4.0 mmol) was treated with 3,3-dimethylbutynyllithium (1.0 equiv, 4.0
mmol) to give 1-(2-azidophenyl)4,4-dimethylpent-2-yn-1-ol as a yellow oil (800 mg,
87%). IR (neat): 3375, 2128 cm™; "H NMR (400 MHz, CDCls) § 7.69 (d, J = 7.6 Hz,
1H), 7.37 (t, J = 7.5 Hz, 1H), 7.17-7.28 (m, 2H), 5.67 (s,1H), 2.53 (bs, 1H) 1.28 (s, 9H);
3C NMR (75 MHz, CDCl3) & 137.9, 132.6, 130.0, 128.9, 125.4, 118.7, 96.4, 77.7, 60.1,
31.3 27.9; TOFESMS m/z relative intensity 230 (MH" 80); HRMS (+ES) Calcd for
C12H16N30: 230.1293, Found: 230.1280.

1-Acetoxy-1-(2-azidophenyl)4,4-dimethylpent-2-yne (9d).

OAcC
X CHs
CHj

Following representative procedure (1) for acetate synthesis, 1-(2-azidophenyl)4,4-
dimethylpent-2-yn-1-ol (0.80 g, 3.5 mmol) was converted to acetate 9d (850 mg, 90%).
IR (neat): 2127, 1745 cm™; "H NMR (400 MHz, CDCl3) 6 7.72 (d, J = 7.8 Hz, 1H), 7.39
(t, J =7.7 Hz, 1H), 7.20 (t, J = 8.3 Hz, 2H), 6.64 (s,1H), 2.10 (s, 3H), 1.26 (s, 9H); °C
NMR (75 MHz, CDCl3) & 169.9, 138.4, 130.5, 130.0, 129.1, 125.3, 118.7, 96.7, 74.9
61.6, 31.2, 27.9, 21.5; TOFESMS m/z relative intensity 272 (MH" 32); HRMS (+MSES)
Calcd for C;5H1g§N3O,: 272.1399, Found: 272.1392.
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1-(2-Azidophenyl)5-phenylpent-4-en-2-yn-ol.
OH

AN

Na |
Ph

Following the representative procedure (5) for alcohol synthesis, 2-azidobenzaldehyde
(8) (0.46 g, 3.1 mmol) was treated with 4-phenylbut-3-en-1-ynyllithium (1.0 equiv, 3.1
mmol) to give 1-(2-azidophenyl)5-phenylpent-4-en-2-yn-ol as a bright yellow oil (460
mg, 54%). IR (neat): 3396, 2126 cm™'; "H NMR (400 MHz, CDCl3) & 7.71 (dd, J = 8.1,
1.3 Hz, 1H), 7.44-7.23 (m, 8H), 7.02 (d, J = 16.3 Hz, 1H), 6.24 (dd, J = 16.3, 1.9 Hz,
1H), 5.84 (m, 1H), 2.75 (bs, 1H) ; *C NMR (75 MHz, CDCls) & 142.6, 137.8, 136.5,
132.2, 130.2,129.3, 129.2, 128.9, 126.8, 125.6, 118.8, 107.8, 90.7, 86.1, 61.5; TOFESMS
m/z relative intensity 276 (MHJr 30); HRMS (+ES) Caled for C;3H;sN;O: 276.1137,
Found: 276.1123.

1-Acetoxy-1-(2-azidophenyl) 5-phenylpent-4en-2-yne (99).
OAcC

A
N |
Ph

Following representative procedure (1) for acetate synthesis, 1-(2-azidophenyl)S-
phenylpent-4-en-2-yn-ol (0.40 g, 1.6 mmol) was converted to acetate 99 (460 mg, 91%).
IR (neat): 2127, 1742 cm™; "H NMR (400 MHz, CDCls) & 7.78 (dd, J = 7.8, 1.3 Hz, 1H),
7.44-7.20 (m, 8H), 7.04 (d, J=16.3 Hz, 1H), 6.87 (d, J= 1.8 Hz, 1H) 6.22 (dd, J = 16.3,
2.0 Hz, 1H), 2.16 (s, 3H); °C NMR (75 MHz, CDCl;) § 170.0, 143.2, 138.3, 136.3,
130.8, 129.8, 129.4, 129.2, 128.6, 126.8, 125.5, 118.8, 107.5, 87.5, 86.7, 61.9, 21.4;
TOFESMS m/z relative intensity 318 (MH+ 68); HRMS (+ES) Calcd for Ci9H;sN3Oz:
318.1243, Found: 318.1261.

1-(2-Azidophenyl)3-cyclohex-1-enylprop-2-yn-1-ol.
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OH

(LS
v T

Following the representative procedure (5) for alcohol synthesis, 2-azidobenzaldehyde
(8) (0.50 g, 3.4 mmol) was treated with 1-cyclohexenylethynyllithium (0.85 equiv, 2.9
mmol) to give 1-(2-azidophenyl)3-cyclohex-1-enylprop-2-yn-1-ol as a yellow oil (280
mg, 38%). IR (neat): 3390, 2126 cm™; "H NMR (300 MHz, CDCls) § 7.67 (d, J = 7.7 Hz,
1H), 7.36 (m, 1H), 7.19-7.11 (m, 2H), 6.16 (m,1H), 5.76 (d, J = 4.6 Hz, 1H), 3.23 (d,J =
5.3 Hz, 1H), 2.15-2.09 (m, 4H), 1.64-1.58 (m, 4H); °C NMR (75 MHz, CDCls) & 137.7,
136.1, 132.5, 130.0, 128.9,125.5, 120.5, 118.7, 88.7, 85.9, 61.1 29.5, 26.1, 22.7, 21.9;
TOFESMS m/z relative intensity 254 (MH+ 75); HRMS (+ES) Calcd for C;sH;sN3O:
254.1293, Found: 254.1302.

1-Acetoxy-1-(2-azidophenyl) 3-cyclohex-1-enylprop-2-yne (9h).
OAc

LS
T
Following representative procedure (1) for acetate synthesis, 1-(2-azidophenyl)3-
cyclohex-1-enylprop-2-yn-1-ol (0.28 g, 1.1 mmol) was converted to acetate 9h (260 mg,
80%). IR (neat): 2127, 1742 cm™"; 'H NMR (400 MHz, CDCls) & 7.72 (dd, J = 7.5, 1.3
Hz, 1H), 7.42 (dd, J = 7.2, 1.5 Hz, 1H), 7.18-7.22 (m, 2H), 6.76 (m, 1H) 6.20 (m, 1H),
2.11 (s, 3H), 2.16-2.10 (m, 4H), 1.67-1.55 (m, 4H); *C NMR (75 MHz, CDCl3) § 169.9,
138.2, 137.0, 130.6, 129.8, 128.9, 125.4, 120.2, 118.7, 89.3, 82.7, 61.7, 29.3, 26.0, 22.6,
21.8, 21.5; TOFESMS m/z relative intensity 318 (MNa" 100); HRMS (+ES) Calcd for
C17H17N30,Na: 318.1203, Found: 318.1218.

1-(2-Azidophenyl)3-cyclopent-1-enylprop-2-yn-1-ol.
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v

Following the representative procedure (5) for alcohol synthesis, 2-azidobenzaldehyde
(8) (0.35 g, 2.4 mmol) was treated with 1-cyclopentenylethynyllithium (1.3 equiv, 3.2
mmol) to give 1-(2-Azidophenyl)3-cyclopent-1-enylprop-2-yn-1-ol as a yellow oil (330
mg, 54%). IR (neat): 3354, 2126 cm™; "H NMR (400 MHz, CDCls) § 7.67 (dd, J = 8.2,
1.6 Hz, 1H), 7.43 (m, 1H), 7.22-7.15 (m, 2H), 6.12 (t, J=2.4 Hz, 1H), 5.80 (d, J=6.2 Hz
1H), 2.61 (d, J = 6.1 Hz, 1H), 2.51-2.42 (m, 4H), 1.96-1.89 (m, 2H); >*C NMR (75 MHz,
CDCl) 6 139.0, 137.4, 131.7, 129.8, 128.5, 125.1, 123.8, 118.3, 88.9, 84.1, 61.2 36.3,
33.3, 23.3; TOFESMS m/z relative intensity 240 (MH" 30); HRMS (+ES) Calcd for
Ci14H14N30: 240.1127, Found: 240.1137.

1-Acetoxy-1(2-azidophenyl) 3-cyclopent-1-enylprop-2-yne (9i).
OAc

LS
v

Following representative procedure (1) for acetate synthesis, 1-(2-azidophenyl)3-
cyclopent-1-enylprop-2-yn-1-ol (0.33 g, 1.3 mmol) was converted to acetate 9i (330 mg,
88%). IR (neat): 2126, 1746 cm™; 'H NMR (400 MHz, CDCL;) & 7.71 (d, J = 8.6 Hz,
1H), 7.42 (d, J = 7.7 Hz, 1H), 7.25-7.18 (m, 2H), 6.79 (m, 1H), 6.22 (m, 1H), 2.62-2.45
(m, 4H), 2.12 (s, 3H), 1.96-1.88 (m, 2H); >C NMR (75 MHz, CDCl;) & 169.9, 140.1,
138.3, 130.6, 129.8, 128.7, 125.4, 124.0, 118.7, 86.4, 84.8, 61.9, 36.6, 33.7, 23.7, 21.5;
TOFESMS m/z relative intensity 282 (MHJr 30); HRMS (+ES) Calcd for Ci¢H;N3Oz:
282.1243, Found: 282.1229.

1-t-Butyldimethylsilyloxy-2-vinyl-4-(2-azidophenyl)but-2,3-diene (6b).
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Following representative procedure (2) for allenylazide synthesis, acetate 9b (0.50 g, 1.4
mmol) was converted to 6b (250 mg, 55%). IR (neat): 2122, 1934 cm™'; "H NMR (400
MHz, CDCl3) 8 7.39 (dd, J = 7.7, 1.5 Hz, 1H), 7.29 (m, 1H), 7.18-7.09 (m, 2H), 6.10 (m,
1H), 6.38 (dd, J= 17.7, 10.1 Hz, 1H), 5.38 (dd, J=17.4, 1.1 Hz, 1H), 5.16 (d, J = 10.5,
1.2 Hz, 1H), 4.48 (d, J = 2.5 Hz, 2H), 0.9 (s, 9H), 0.09 (s, 3H), 0.08 (s, 3H); °C NMR
(75 MHz, CDCls) & 209.0, 136.8, 132.0, 129.0, 128.7, 125.9, 125.2, 118.8, 115.1, 109.8,
91.9, 61.9, 26.2, 18.7, -4.8, -4.9; TOFESMS m/z relative intensity 300 (MH"-N, 100);
HRMS (+ES) Calcd for CsH26NOSi: 300.1784, Found: 300.1812.

1-t-Butyldimethylsilyloxy-3-vinyl-5-(2-azidophenyl)but-3,4-diene (6c).
OoTBS

~
~
~
~

W

N3

Following representative procedure (2) for allenylazide synthesis, acetate 9¢ (0.50 g, 1.3
mmol) was converted to 6¢ (259 mg, 57%). IR (neat): 2122, 1930 cm™; '"H NMR (400
MHz, CDCls) & 7.36 (d, J = 7.9 Hz, 1H), 7.25 (d, J = 7.3 Hz, 1H), 7.15 (d, J = 8.0 Hz,
1H), 7.08 (t, J = 7.5 Hz, 1H), 6.59 (m, 1H), 6.32 (dd, J= 17.5, 10.7 Hz, 1H), 5.29 (d, J =
17.6 Hz, 1H), 5.13 (d, J = 10.7 Hz, 1H), 3.81 (t, J = 5.8 Hz, 2H), 2.54-2.49 (m, 2H), 0.89
(s, 9H), 0.06 (s, 3H), 0.04 (s, 3H); °C NMR (75 MHz, CDCls) § 209.8, 136.7, 134.3,
128.8, 128.6, 126.1, 125.2, 118.9, 114.0, 106.2, 90.6, 62.1, 32.1, 26.3, 18.8, -4.8 (20);
TOFESMS m/z relative intensity 314 (MH'-N, 100); HRMS (+ES) Calcd for
C19H2sNOSI: 314.1940, Found: 314.1919.

1-(2-Azidophenyl)3-t-butylpent-1,2,4-triene (6d).
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Following representative procedure (2) for allenylazide synthesis, acetate 9d (0.27 g, 1.0
mmol) was converted to 6d (150 mg, 63%). IR (neat): 2124, 1930 cm™; '"H NMR (400
MHz, CDCl3) 8 7.43 (dd, J=7.7, 1.4 Hz, 1H), 7.27 (dt, J = 8.1, 1.5 Hz, 1H), 7.19 (d, J =
7.0 Hz, 1H), 7.12 (t, J = 7.6 Hz, 1H), 6.73 (m, 1H), 6.28 (ddd, J = 17.0, 10.4, 1.3 Hz,
1H), 5.51 (dd, J = 17.1, 0.9 Hz, 1H), 5.26 (dd, J = 10.4, 0.9 Hz, 1H), 1.24 (s, 9H); °C
NMR (75 MHz, CDCl;) 6 204.7, 136.6, 130.9, 128.3, 128.0, 126.9, 125.3, 119.0,118.6,
117.2, 92.3, 34.3, 29.9; TOFESMS m/z relative intensity 210 (MH'-N, 100); HRMS (-
ES) Calcd for C;sH¢N: 210.1283, Found: 210.1277.

1-(2-Azidophenyl)3-methyl-5phenylpent-1,2,4-triene (6e).
CHs

~
~
~

i
N

3

Following representative procedure (2) for allenylazide synthesis, acetate 9a (0.20 g, 0.88
mmol) was converted to 6e (160 mg, 67%). IR (neat): 2124, 1932 cm™; '"H NMR (300
MHz, CDCls) & 7.25-7.55 (m, 7H), 7.16 (d, J = 7.6 Hz, 2H), 6.48 (m, 1H), 5.41(s, 1H),
5.32 (s, 1H), 2.19 (d, J = 2.7 Hz, 3H); °C NMR (75 MHz, CDCl3) § 209.8, 147.2, 141.7,
136.7, 128.6, 128.5, 128.4, 128.1, 128.0, 127.9, 126.4, 118.9, 114.4, 106.1, 90.4, 18.0;
TOFESMS m/z relative intensity 246 (MH™-N, 100); HRMS (+ES) Calcd for C sH;¢N:
246.1283, Found: 246.1275.

1-(2-Azidophenyl)3-methyl-4-phenylpent-1,2,4-triene (6f).
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Following representative procedure (2) for allenylazide synthesis, acetate 9a (0.23 g, 1.0
mmol) was converted to 6e (125 mg, 59%). IR (neat): 2124, 1930 cm™; 'H NMR (300
MHz, CDCl;) 6 7.41 (d, J = 7.7 Hz, 1H) 7.28 (t, J = 7.9 Hz, 1H), 7.16-7.10 (m, 2H), 6.6
(m, 1H), 5.08 (s, 1H), 5.04 (s, 1H), 2.05 (s, 3H), 2.04 (s, 3H); °C NMR (75 MHz,
CDCl5) 6 208.7, 140.8, 136.7, 128.5, 128.4, 126.7, 125.3, 118.9, 112.0, 107.1, 90.3, 22.0,
16.7; TOFESMS m/z relative intensity 184 (MH'-N, 100); HRMS (+ES) Calcd for
Ci3Hi4N: 184.1121, Found: 184.1126.

1-(2-Azidophenyl)3-methyl-4-phenylpent-1,2,4-triene (69).

CHs
2/
N
* “ph

Following representative procedure (3) for allenylazide synthesis, acetate 99 (0.21 g, 0.65
mmol) was converted to 6e (60 mg, 34%). IR (neat): 2122, 1927 cm™; '"H NMR (300
MHz, CDCl3) 6 7.55-7.10 (m, 9H), 6.82 (d, J = 16.1 Hz, 1H), 6.63 (m, 1H), 6.56 (d, J =
16.2 Hz, 1H), 2.09 (d, J = 2.8 Hz, 3H); °C NMR (75 MHz, CDCl;) & 211.6, 137.7,
136.7, 130.5, 129.0, 128.9, 128.8, 128.6, 127.8, 126.9, 126.7, 125.3, 118.9, 104.8, 89.3,
15.7; TOFESMS m/z relative intensity 246 (MH'-N, 100); HRMS (+ES) Calcd for
CisHi6N: 246.1283, Found: 246.1289.

1-(2-Azidophenyl)3-cyclopent-1-enylbut-1,2-diene (6i).
CHs

~
~
~
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Following representative procedure (3) for allenylazide synthesis, acetate 9i (0.30 g, 1.1
mmol) was converted to 6e (75 mg, 30%). IR (neat): 2112, 1930 cm™; "H NMR (400
MHz, CDCl3) 6 7.38 (dd, J = 7.7, 1.5 Hz, 1H), 7.25 (dt, J = 7.0, 1.6 Hz, 1H), 7.16 (dd, J
= 7.9, 1.1 1H), 7.09 (dt, J = 7.3, 1.8 Hz, 1H), 6.55 (m, 1H), 5.75 (d, J = 1.4 Hz, 1H),
2.50-2.35 (m, 4H), 2.02 (d, J = 2.7 Hz, 3H), 1.93 (m, 2H); >°C NMR (100 MHz, CDCls) &
208.8, 140.6, 136.6, 128.6, 128.2, 127.1, 127.0, 125.2, 118.8, 103.0, 89.5, 34.1, 33.8,
23.7, 17.0; APCIMS m/z relative intensity 210 (MH'-N, 100); HRMS (+APMS) Calcd
for CisH¢N: 210.1283, Found: 210.1302.

Cyclization Studies

Following the representative procedure (4) for cyclization, allenylazide 6b (49 mg, 0.15
mmol) was converted to compounds 7b (10 mg, 40%) and 11b (13 mg, 56%).
3-(t-Butyldimethylsilyloxymethyl)-1,4-dihydrocyclopenta[b]indole (7b).

®
N

H
IR (neat): 3395 cm™; "H NMR (300 MHz, CDCl5) & 8.23 (bs, 1H), 7.58 (m, 1H), 7.41 (m,

1H), 7.14-7.06 (m, 2H), 6.29 (m, 1H), 4.76 (d, J = 1.7 Hz, 2H), 3.29 (d, J = 1.6 Hz, 2H),
0.97 (s, 1H), 0.14 (s, 6H); °C NMR (75 MHz, CDCls) & 147.1, 140.4, 137.8, 129.7,
124.8,121.2, 120.7, 120.2, 118.5, 112.4, 61.1, 32.0, 29.4, 18.8, -4.8 (2C); TOFESMS m/z
relative intensity 300 (MH+ 10); HRMS (+ES) Calcd for Cs;6Hs1N,O,Si: 599.3489,
Found: 599.3466.

1-(t-Butyldimethylsilyloxymethyl)-9H-pyrrolo[1,2-a]indole (11b).

S OTBS
N

—
'H NMR (300 MHz, CDCls) & 7.41 (d, J = 7.5 Hz, 1H), 7.30-7.24 (m, 2H), 7.09 (t, J =
7.3 Hz, 1H), 7.06 (d, J = 2.1 Hz, 1H), 6.33 (d, J = 2.6 Hz, 1H), 4.73 (s, 2H), 3.85 (s, 2H),
0.96 (s, 9H) 0.13 (s, 6H); °C NMR (75 MHz, CDCl3) & 141.5, 135.2, 133.0, 127.7,
126.3, 123.3, 117.1, 112.8, 109.94, 109.92, 59.6, 29.1, 26.5, 18.9, -4.7 (2C); TOFESMS
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m/z relative intensity 300 (MHJr 10); HRMS (+ES) Calcd for C36Hs1N,0,Si,: 599.3489,
Found: 599.3466.

Following the representative procedure (4) for cyclization, allenylazide 6¢ (25 mg, 0.07
mmol) was converted to compounds 7¢ (12 mg, 52%) and 11c (10 mg, 43%).
3-(t-Butyldimethylsilyloxyethyl)-1,4-dihydrocyclopenta[b]indole (7c).

O

H OTBS

IR (neat): 3372 cm™'; "TH NMR (300 MHz, CDCls) & 8.8 (bs, 1H), 7.57 (m, 1H), 7.38 (m,
1H), 7.13-7.07 (m, 2H), 6.22 (m, 1H), 3.95 (t, J = 5.7 Hz, 2H), 3.25 (s, 2H), 2.82 (t, J =
5.6 Hz, 1H), 0.99 (s, 9H), 0.14 (s, 6H); *C NMR (75 MHz, CDCl;) & 148.5, 140.1, 136.1
131.9, 125.2, 120.6, 120.4, 120.0, 118.4, 112.2, 63.9, 32.7, 31.8, 26.5, 18.9, -4.9;
TOFMSES m/z relative intensity 314 (MH" 25); HRMS (+MSES) Calcd for C;9H,sNOS;:
314.1940, Found: 314.1929.

1-(t-Butyldimethylsilyloxyethyl)-9H-pyrrolo[1,2-a]indole (11c).
OTBS

~I

N

/

'"H NMR (300 MHz, CDCls) & 7.40 (d, J = 7.6 Hz, 1H), 7.30 (d, J = 7.8 Hz, 1H), 7.24 (d,
J=17.7Hz, 1H), 7.07 (t, J = 7.4 Hz, 1H) 7.04 (d, J = 2.4 Hz, 1H), 6.25 (d, J = 2.6 Hz,
1H), 3.84 (t, J = 7.7 Hz, 2H), 3.79 (s, 2H), 2.78 (t, J = 7.5 Hz, 2H), 0.93 (s, 9H) 0.07 (s,
6H); °C NMR (75 MHz, CDCl;) & 141.7, 135.1, 133.0, 127.8, 126.3, 123.3, 114.2,
113.6, 109.9, 109.7, 64.5, 31.0, 28.7, 26.4, 18.9, -4.8; TOFESMS m/z relative intensity
314 (MH" 25); HRMS (+ES) Caled for CoH,sNOSi: 314.1940, Found: 314.1929.

Following the representative procedure (4) for cyclization, allenylazide 6d (60 mg, 0.25
mmol) was converted to compounds 7d (30 mg, 57%) and 11d (11 mg, 20%).
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3-t-Butyl-1,4-dihydrocyclopenta[b]indole (7d).

O
Cc:H3

N Hs
IR (neat): 3414 cm™; '"H NMR (400 MHz, CDCl5) & 8.09 (bs, 1H), 7.60 (m, 1H), 7.43 (m,
1H), 7.29-7.13 (m, 2H), 6.19 (t, J = 1.6 Hz, 1H), 3.24 (d, J = 1.6 Hz, 2H), 1.4 (s, 9H); "°C
NMR (75 MHz, CDCls) & 147.5, 147.0, 140.5, 127.6, 124.8, 122.1, 120.7, 120.3, 118.5,
112.2, 32.8, 31.2, 30.2; TOFESMS m/z relative intensity 212 (MH" 100); HRMS (+ES)
Calcd for C;sH gN: 212.1439, Found: 212.1436.

1-t-Butyl-9H-pyrrolo[1,2-a]indole (11d).

HsC cH,
N ~I CH3
—

'H NMR (400 MHz, CDCl3) § 7.38 (d, J = 7.4 Hz, 1H), 7.28-7.22 (m, 2H), 7.07 (dd, J =
7.4, 1.2 Hz, 1H), 7.04 (d, J = 2.9 Hz, 1H), 6.32 (d, J = 2.8 Hz, 1H), 3.92 (s, 2H), 1.36 (s,
9H); >C NMR (75 MHz, CDCl3) & 141.8, 135.2, 130.1, 127.8, 127.7, 126.0, 123.0,
111.7, 109.7, 109.2, 31.7, 31.3, 30.8; TOFESMS m/z relative intensity 212 (MH" 100);
HRMS (+ES) Calcd for C;sHgN: 212.1439, Found: 212.1436.

Following the representative procedure (4) for cyclization allenylazide 6e (45 mg, 0.16
mmol) was converted to compounds 7€ (16 mg, 40%) and 11e (12 mg, 30%).
3-Methyl-2-phenyl-1,4-dihydrocyclopenta[b]indole (7e).

®
. CHs,

H
IR (neat): 3414 cm™; 'H NMR (400 MHz, CDCl;) & 8.07 (bs, 1H), 7.60 (d, J = 7.4 Hz,

1H), 7.52 (m, 2H), 7.45-7.41 (m, 3H), 7.25 (m, 1H), 7.18-7.11 (m, 2H), 3.69 (g, J = 1.8
Hz, 2H), 2.39 (t, J = 1.7 Hz, 3H); >C NMR (75 MHz, CDCl3) § 150.0, 143.5, 140.2,
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138.3, 128.9, 128.1, 127.6, 126.6, 125.1, 120.8, 120.6, 118.7, 118.6, 112.3 34.7, 12.9;
TOFESMS m/z relative intensity 246 (MH™ 100); HRMS (+ES) Calcd for C;sH;N:
246.1283, Found: 246.1262.

1-Methyl-2-phenyl-9H-pyrrolo[1,2-a]indole (11e).

CHs
IS

N
=

Ph

'H NMR (300 MHz, CDCl3) & 7.54-7.52 (m, 2H), 7.45-7.40 (m, 3H), 7.34-7.28 (m, 3H),
7.24 (m, 1H), 7.11 (dt, J = 7.2, 1.5 Hz, 1H), 3.85 (s, 2H), 2.3 (s, 3H); °C NMR (75
MHz, CDCl;) & 141.6, 137.0, 134.8, 134.0, 130.0, 128.8, 128.2, 127.9, 126.3, 126.1,
123.2, 110.3, 109.9, 107.7, 28.6, 11.4; TOFESMS m/z relative intensity 246 (MH" 100);
HRMS (+ES) Calcd for C;gH¢N: 246.1283, Found: 246.1262.

Following the representative procedure (4) for cyclization, allenylazide 6f (35 mg, 0.17
mmol) was converted to compounds 7f (11 mg, 36%) and 11f (11 mg, 36%).
2,3-Dimethyl -1,4-dihydrocyclopenta[b]indole (7).
CH,

Crp

N 3

H
IR (neat): 3406 cm™; "H NMR (400 MHz, CDCl;) & 7.94 (bs, 1H), 7.51 (d, J = 7.7 Hz,
1H), 7.38 (d, J = 7.8 Hz, 1H), 7.13-7.04 (m, 2H), 3.19 (s, 2H), 2.13 (s, 3H), 2.08 (s, 3H);
*C NMR (75 MHz, CDCls) & 149.9, 141.6, 139.7, 125.4, 125.3, 120.3, 119.7, 117.9,

116.9, 112.1, 36.5, 15.0, 10.8; TOFESMS m/z relative intensity 183 (MH" 100); HRMS
(+ES) Calcd for Cy3H4N: 184.1126, Found: 184.1095.

1,1-Dimethyl-9H-pyrrolo[1,2-a]indole (11f).
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CH,
S
N
—
CH,
'H NMR (300 MHz, CDCl3) 6 7.37 (d, J = 7.3 Hz, 1H), 7.27 (t, J = 7.6 Hz, 1H), 7.16 (d,
J= 7.7Hz, 1H), 7.02 (t, J= 7.2 Hz, 1H), 6.88 (s, 1H), 3.75 (s, 2H), 2.14 (s, 3H), 2.08 (s,
3H); BC NMR (75 MHz, CDCl3) o 141.9, 134.7, 132.8, 127.7, 126.1, 124.0, 122.4,
111.6, 109.3, 107.6, 28.5, 11.3, 9.8; TOFESMS m/z relative intensity 183 (MH" 100);
HRMS (+ES) Calcd for Cj3H4N: 184.1126, Found: 184.1095.

Following the representative procedure (4) for cyclization, allenylazide 6g (35 mg, 0.13
mmol) was converted to compound 10g (9 mg, 36%).

1-Methyl-3-phenyl-3H-pyrrolo[1,2-a]indole (10g).

A\ CH,
N |

Ph
'"H NMR (400 MHz, CDCL3) & 7.66 (dd, J = 6.6, 1.7 Hz, 1H), 7.36-7.30 (m, 3H), 7.21-

7.11 (m, 2H), 7.05-7.01 (m, 2H), 6.94 (dd, J = 7.7, 1.5 Hz, 1H), 6.34 (s, 1H), 6.17 (m,
1H), 5.70 (s, 1H), 2.21 (s, 3H); >C NMR (75 MHz, CDCl3) § 149.0, 138.2, 134.5, 133.9,
133.3, 132.1, 129.3, 128.4, 127.3, 122.0, 121.5, 119.5, 109.8, 90.6, 65.7, 12.9;
TOFESMS m/z relative intensity 246 (MH" 20); HRMS (+ES) Calcd for C;sH;¢N:
246.1283, Found: 246.1259.

1-Methyl-3-phenyl-2,3-dihydro-1H-pyrrolo[1,2-a]indole (12g).

A\ CH,
N

Ph
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A deoxygenated solution of compound 10g (9.0 mg, 0.04 mmol) and 5 mg of 10% Pd on
carbon in 5 mL of THF was stirred at room temperature under H, at 1 atm for 2 h. The
solution was then filtered through Celite and concentrated in vacuo to afford a yellow oil.
The crude compound was purified over an alumina column using 20% Et,O in hexanes to
give 129 as a yellow film (6 mg, 54%). Crystals suitable for X-ray crystallographic
analysis were obtained by slow evaporation of an Et,O solution of 12g over a period of
48 h at 25 °C. "H NMR (400 MHz, CDCl3) & 7.57 (d, J = 7.9 Hz, 1H), 7.38-7.35 (m, 3H),
7.28-7.24 (m, 2H), 7.03 (dt, J = 7.1, 0.8 Hz, 1H), 6.90 (dt, J=7.1, 1.0 Hz, 1H), 6.59 (d, J
= 8.1 Hz, 1H), 6.24 (s, 1H), 5.35 (t, J = 8.2 Hz, 1H), 3.45 (m, 1H), 3.18 (m, 1H), 2.13 (m,
1H), 1.49 (d, J = 6.8 Hz, 3H); °C NMR (75 MHz, CDCl;)  150.6, 141.4, 133.8, 132.6,
129.2, 128.3, 127.1, 120.8, 120.4, 119.6, 110.8, 92.1, 61.9, 49.1, 32.7, 20.1; TOFESMS
m/z relative intensity 248 (MH+ 45); HRMS (+ES) Calcd for C;gH;gN: 248.1439, Found:
248.1445.

Following the representative procedure (4) for cyclization, allenylazide 6h (31 mg, 0.12
mmol) was converted to compounds 7h (10 mg, 36%) and 11h (14 mg, 51%).
6-Methyl -5,7,8,9-hexahydroindeno[2,1-b]indole (7h).

e

H
IR (neat): 3406 cm™; '"H NMR (400 MHz, CDCl;) & 7.95 (bs, 1H), 7.52 (d, J = 7.8 Hz,

1H), 7.39 (d, J = 8.0 Hz, 1H), 7.10 (t, J = 7.1 Hz, 1H), 7.03 (t, J = 7.2 Hz, 1H) 3.05 (dd, J
= 12.5, 5.5 Hz, 1H), 2.8 (m, 1H), 2.68 (m, 1H), 2.27 (m, 1H), 2.08 (s, 3H), 2.6 (m, 1H),
1.85 (m, 1H), 1.28-1.21 (m, 2H), 1.00 (m, 1H); *C NMR (75 MHz, CDCls) & 149.7,
148.8, 136.0, 139.7, 122.3, 121.2, 120.2, 119.6, 117.9, 112.2, 45.2, 33.6, 28.9, 27.3, 26.0,
10.4; TOFESMS m/z relative intensity 224 (MH+ 10); HRMS (+ES) Calcd for CicH;gN:
214.1422, Found: 224.1439.

11-Methyl-2,3,4,10-tetrahydro-1H-indolo[1,2-a]indole (11h).

S24



CHs;
N

~I
/

'H NMR (400 MHz, CDCls) 6 7.37 (d, J = 7.4 Hz, 1H), 7.28-7.24 (m, 2H), 7.05 (m, 1H),

3.74 (s, 2H), 2.96(t, J = 5.6 Hz, 2H), 2.51(t, J = 6.0 Hz, 2H), 2.04 (s, 3H), 1.95-1.85 (m,
2H), 1.85-1.80 (m, 2H); °C NMR (75 MHz, CDCls) & 142.5, 135.2, 130.6, 127.6, 126.2,
122.5, 122.0, 121.6, 110.2, 109.5, 28.1, 23.8, 23.7, 23.2, 22.4, 9.6; TOFESMS m/z
relative intensity 224 (MH+ 10); HRMS (+ES) Calcd for C;sHigN: 214.1422, Found:
224.1439.

Following the representative procedure (4) for cyclization, allenylazide 6i (40 mg, 0.17
mmol) was converted to compound 10i (14 mg, 40%),

Pyrrolo-indole (10i)

A\ CH,
N, |

"H NMR (400 MHz, CDCl3) & 7.59 (d, J = 8.2 Hz, 1H), 7.25 (s, 1H), 7.12 (t, J = 7.3 Hz,
1H), 7.03 (t, J = 7.1 Hz, 1H), 6.11 (s, 1H), 4.8 (t, J = 8.5 Hz, 1H), 2.46-2.27 (m, 6H),
2.04 (s, 3H); °C NMR (75 MHz, CDCls) & 154.1, 152.2, 135.2, 132.8, 123.4, 121.7,
121.0, 119.1, 108.9, 89.1, 66.3, 29.7, 27.8, 21.2, 11.2; TOFMSES m/z relative intensity
210 (MH" 10); HRMS (+MSES) Calcd for C;sH;¢N: 210.1283, Found: 210.1274.

2-[1-(4-Methoxy-phenyl)-vinyl]-1H-indole (14k)
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N

H

Following representative procedure (6) for crude thermolysis, propargyl acetate 9a (78
mg, 0.34 mmol) was treated with 4-methoxyphenylzinc iodide (0.50M in THF, 1.0 mL,
0.51 mmol) to give compound 14k (30 mg, 35%) as a yellow solid: mp 145 - 146 °C; IR
(neat): 3429 cm™; 'H NMR (300 MHz, (CD5),CO) & 10.35 (br s, 1H), 7.49 (dd, J = 6.8,
1.0 Hz, 1H), 7.42 (dd, J = 6.7, 2.2 Hz, 2H), 7.37 (dq, J = 8.1, 0.9 Hz, 1H), 7.10 (td, J =
7.1, 1.2 Hz, 1H), 7.01-6.94 (m, 3H), 6.32 (dd, J = 2.2, 0.8 Hz, 1H), 5.66 (d, J = 0.7, 1H),
5.27 (d, J= 0.8 Hz, 1H), 3.84 (s, 3H); °C NMR (75 MHz, CDCl;) & 159.7, 141.0, 138.1,
136.3, 132.4, 129.6, 128.6, 122.6, 120.7, 120.0, 113.7, 111.7, 110.7, 103.1, 55.3; APCI
m/z (relative intensity) 250.1 (MH+: 100%); HRMS Caled for C;7HsNO: 250.1232,
Found: 250.1226.

2-[1-(3-Methoxy-phenyl)-vinyl]-1H-indole (141)
at
s
N

H

Following representative procedure (6) for crude thermolysis using a reflux time of 4 h
and 6% Et,0O in hexanes as chromatography eleuent, propargyl acetate 9a (81 mg, 0.35
mmol) was treated with 3-methoxyphenylzinc iodide (0.50 M in THF, 1.8 mL, 0.88
mmol) to give the product 14l as a yellow oil (20 mg, 23%). IR (neat): 3413 cm™; 'H
NMR (400 MHz, (CD3),CO) 6 10.40 (br s, 1H), 7.49 (dd, J = 7.9, 0.8 Hz, 1H), 7.37 (dq,
J=28.2,0.8 Hz, 1H), 7.32 (t, J = 7.9 Hz, 1H), 7.10 (m, 1H), 7.07-7.03 (m, 2H), 7.00-6.96
(m, 2H), 6.35 (dd, J = 5.1, 0.8 Hz, 1H), 5.76 (s, 1H), 5.34 (s, 1H), 3.82 (s, 3H); °C NMR
(75 MHz, CDCls) & 159.5, 141.5, 141.4, 137.6, 136.4, 129.4, 128.6, 122.7, 121.0, 120.8,
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120.1, 114.0, 113.9, 112.8, 110.8, 103.2, 55.3; ESI m/z (relative intensity) 250.1 (MH+,
100%); HRMS Calcd for Ci7H;¢NO: 250.1232, Found: 250.1230.

2-[1-(3-Fluoro-phenyl)-vinyl]-1H-indole (14m)

()

oG

N

H
Following representative procedure (6) for crude thermolysis, propargyl acetate 9a (82
mg, 0.36 mmol) was treated with 3-fluorophenylzinc iodide (0.50 M in THF, 1.1 mL,
0.54 mmol) to give compound 14m (45 mg, 53%) as an orange solid: mp 74 - 75 °C; IR
(neat): 3415 cm™; "H NMR (300 MHz, (CD5),CO) & 10.48 (br s, 1H), 7.52 (d, J = 7.9 Hz,
1H), 7.48-7.33 (m, 3H), 7.26 (d, J = 10.2 Hz, 1H), 7.21-7.11 (m, 2H), 7.01 (t, J = 7.5 Hz,
1H), 6.35 (s, 1H), 5.82 (s, 1H), 5.41 (s, 1H); >C NMR (75 MHz, CDCl3) & 162.7 (d, Jcr
= 244.7 Hz), 142.2 (d, Jcr = 7.6 Hz), 140.6 (d, Jcr = 2.2 Hz), 137.1, 136.5, 129.8 (d, JcF
= 8.2 Hz), 128.5, 124.2 (d, Jcr = 2.9 Hz), 122.9, 120.9, 120.2, 115.4 (d, Jcr = 25.6 Hz),
115.1 (d, Jcr = 24.7 Hz), 113.2, 110.8, 103.7; CI m/z (relative intensity) 238.0 (MH"
100%); HRMS Calcd for C;¢H;3NF: 238.1032, Found: 238.1027.
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-]
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L e B LB B I

2

T

0

Current Data Pacamgters

HAME MRI-Apr15-06
EXPND 4
PROCND 1

F2 = Bcouisition Paraseters
Data_ 20060413
Tine 14 57
INSTRUM: Spect
PADEHD 5 mm Mulbiru
PULERIG 1930

m B5536
SOLVENT €ocia

NG 16

D& H

S B172.839 KL
FIDRES 0. 094190 He
&0 5. 3084660 sec
RE a6

On Bi.00D weec
DE 6_D0 usec
TE 000 K
o} 100000000 sec

wemmssnsmnns CHAMMEL fi semssman:

K i

] 9.50 usec
PLA -6.00 di
=gi3] 300. 1316534 MHz
F2 = Pracessing marsmeters
5[ 12765

¥ 300, 13000 M
L] ng

888 0

Le 0.00 He
c:} L

FL .00

0 NMR plot parameters

=4 20.00 ca
FiR 10000 ppm
Fi 300130 He
Fam -1. 000 ppm
Fz -W0.13 Hz
FFuCH 0.55000 ppavicn
HICH 165.07150 Hz/cm
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ppa

132 604
———130. 041

s
g

128.909
125.438

W

T~ 118,665

96.399

77.851
77.695
77.428
77.005

— B1.090

— 31.302

27.923

—_—

-5.393

Current Date Parameters

LT MAT=Apr13-08
£XPN0 L]
FRICND 1

F2 = ACQuisibien Parsmeters
Date_ 20068433

Tame ¥5.04
INSTAUH SRECL
FROEHT 5w ]t
PULPANG TgRg0

To 59536
SOLVENT coc13

N3 i

i} &

Sh 18832 393 Hr
FIORES 0.287360 Hr
L) 1. 7400308 sec
AR L1585.2

On 25550 wsee
oE £.00 vsec
TE 300.0 ®

o 2.00000000 sec
a1l 0. 0100000 Sec
a2 0. 00002000 sec
Eacssmssasas CHANMEL 1] ssccsscmnns
NUCH i3

21 11.80 usec
PL1 ¢.00 ¢
SFa) 5 ATE0200 M-z
u s sansanide CHANHEL 13 smemssssmes
CROFAGZ walizil
SUCE iH
PLEDE 110.00 uzec
pL2 0.00 @B
aLig 17.50 o8
CIRE] 17.50 0B
EFO2 300 EI12005 WHz

F2 - Frocessing parameters
14 312768

SF 5 4BFTI90 MHT
L] (1]
559 ]
LB 1.00 Hz
ta ]
PC 1.40

IO WNR plof paramgiers

X 20.00 cm
G 234,765 ppn

F1 1770718 He

Fan =14 78 ppn

2 -1115.23 He

L= 12.47712 ponica

ST B41.61951 Hz/fen
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Currgnt Oata Parameters

MAME MR[-&0r20-06
EXPND 2
220 ] 1
F2 - Acquisition Paramsebers
Date_ SO0ED420
Time 16,08
INSTRUM amect
PROGHD 5 mm Mylting
PULPRDG 330
m B8535
b SOLYENT [ k]
OAc ] 16
\/\_/ o 2
- R SHH 6172 839 Hz
F /;/ CH; FIDRES 0 064180 H2
B = L] 4. 3084660 sec
-~ ™y Hj Al sz
3 94 Hs i B1.000 uses
3 6.0 uses
TE 009 K
[oH} 1.00000004 sec
ERsassssEas CHENNEL FY ssessssa:
WL i
By 2.50 usec
By =6 00 &8
S0 300 121B534 Wz
F2 - Processing parameters
11 32768
= 300_4300000 WHz
Wl na
558 a
LB 0.00 Hz
B3 a
_‘ PC 1.00
___ 10 KNA plot parameters
L_ fwd 20.00 cm
Fie 10. 000 pom
Fl 3001.30 Hz
| ! L _ Fao -1.000 pom
. iy & ) 2 F2 =300.13 Hr
B 2EE =2 o P POMCH 0.55000 pomfen
& oSl (2 @ @ H2EM 16507150 Hzfen
= | | w0y - 1.._ o
L ) L L L L T T T T T
pom ] & 4 2 [
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pom

169,948

- BB_T40

77.838
77.414

76.991
74.952

N

—— B1.566

—— 31.158
BE e L

518

— £}

Current Data Parsmeters

HaME VAI-Aora2B-06
ExPu0 3
RROCAND ]

F2 - kequisition Paraapters
Date_ 20E1420

Timg 1624
INSTRLN pECt
PRDGHD 3 m Rultin
PLLFRDG 2Gpg 3

0 ES536
SO_WENT COCh

WS kL=

oS a

S 168832 393 Hr

F IDRES 0.207360 Hr
L] 1, 74000308 sec
i 304

o 26 550 usee
CE 6.00 wsec
TE 300.0 K

it 200000000 sec
did 0 03000000 Rec
di2 9 0000Z000 Bee
CT S —— CHANMEL 1] =re=rzsm=s
NLLCt 13

Py 11 B0 usec
PLY .00 oB
§rot 75 4TEI200 MHE
mmammame s CHANMEL 12 msassassmsn:
CPORRER walkz1E
MCE 1
FLPOZ 110 At uger
P2 000 af
A2 17 .50 a8
LRk 1750 48
o 2001312095 MHz
F2 - Processing parsmeters
5l Er]

5 75, A5TTLG0 MHz
WK EN
558 o

La 1.0 Hz
2] L]

P 1.4

0 WeiR plat garameters

Lx 20.00 em
Fip 234 . 765 ppe
F1 17747 15 Hz
Fer =20 400 pom
F2 -3508 .36 Hy
PPWCN 12.73823 ponich

HICH 96132544 Hefem
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Integral

1.0395

-

=

0132

I

e

0,985

e N

4

T T T T T T T T T T T T T [ T T T

Current Datn Pargmeters

NAME
EXPHO
PROCND

wit] - Do g 0505
a
1

F2 - Acguitition Parameters

Date_
Time
TWSTRUM
PROEHD
PULPAOG
10
SOLVENT

...... s=zmem CHANMEL 14

SFO1

20051205
12.01
spect

S em B3I 1H-B
2930
83536
el k]
12
2
B278.146 Hr
0. 126314 Hz
1, 5584247 sBr
Bi2.7
0. 400 usec
6.00 usec
300.0 K
§.00000000 sec

iH
6.45 usec
0.00 db
400 JE24T10 MHZ

F2 - Processing paromebers

51
5
L]
558
LB
Ga
RC

32768
ApD. 1300008 WHZ
na
0.00 K
]
1.00

10 MW plol paraneters

cx
Fip
F1
F2r
F2
PPHCM
HICH

20.00 cm
10000 ppR
4001, 30 He
-1.000 ppm
-400.13 Hz

055400 ppm/on

220 07150 Hz/cm
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et

pam
B85.211
77.979
77.554
77.131

Current Data Parameters

HAME MAL-Sept 13-05
EXFND 4
PADCHD ]

F2 - ALOuisitinn Parameters
Jate 20050919
Time 17 13
TRETRUM spect
A 5 ma QNP bW/
PLLRROE 190530

0 BUL35
SOLYENT coc13

L] a7

b 4

Sw 18796, 99 Ha
FIORES 2.265819 Hr
L] 1. 7433076 sec
] 1024

ol 26 600 uzec
e E.00 usec
TE WO K
1] 2. 00000000 see
D1 0. 03000000 sec
b2 0. 00002000 se¢

ssssssmssnas CHANNEL 11 sssssssasss:

MUC1 130

A -6.00 08

P13 20.00 o3
SF02 209, 6711993 Wiz

F2 - Frocessing paraseiers
81 32768
EF T5. 4023410 Mkr
L) EM
50 L
L3 1.00 Hz
3 i
PC 1.40

10 MEH plot paramgiers

=4 20.98 ©n

Fie 234 591 ppw

Fi 1763324 W2

Fap =14 B30 pp
F2 410375 Hz
EPHCM 12 4pa4E ponfow
HZCH 93984957 Hr/em
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w 2 mu_ﬁwm g |2
B EJ bajies] D= B B
E -l Imlalelo - ]
pam B § 4 2 1]

Current Dats Farasebers

MAME MAT-hov10-05
ExPul 1
PROCHO i

F2 = Acouisition Parameters
Date 20051140
Time 10.1¢
INSTRM spect
PADEMD S ew BEI iH-B
[BULEE0G 930

o ES536
SOLYENT ¥k}

L 23 7

i3 2
SwH B27A, 146 Hr
FIDAES 0. 126314 Hz
aG 3.9584243 s5eC
AR 121

OW 60 400 usec
DE 6.00 usec
TE 200.0 K
01 1. 00000000 sec
L CHANKNEL ] wswasmmar
KUC| 1

Pl B.45 usec
AL .00 08
5FIH 00 1324710 ez
F2 - Processing parameters
51 32758

& 400, 1300000 WHz
WW na

S8 o

Le 0 Hz
GB o

FC 1.00

10 MR plot parameters

[4 3 20.00 ¢®
FiP 10,000 ppe
F1 A001. 30 Hr
Fap -1.000 pom
F2 =400, 13 Hr
PEMCM @, 55000 ppmfca
HICK 22007450 Hz/ce
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Current Cata Pachnebers

i s NAME AT -Now 10-0%
= = w o = I hangil-= B =l T e Ry B T o EXPMO 2
. RERY ESROE SE2NCRERS 3 kel .
a gT88 20888 £LS8358RRRg ey
AO e MM i L e~ w L F2 = Atguisition Faraseters
L Oate_ 20051110
GG 22T\ ) ) / o i
o -
] == = _\ ! INSTALM gt
PADEHO & mn GO 1KAL
PULP DG 150030
m B5536
SOLVENT cocia
W 3
L] 4
OAc S 18796 592 My
._ FIDRES 0. 2B6RYS He
ey .,.r....r L1+ 1, 7433075 sec
ﬁ = AG "z
y T aw 26600 uses
oy 0E 6,00 Lses
e N3 __/ ¥E 208 K
9z 3 o 200000004 sac
Ph an 003000000 sec
oz 1.00002000 sec
sasssnmrmsns [HANMEL 1 memsoscscss
ML 13C
L] 5.40 usee
¥ 6.00 dB
5701 754106357 WH2
sussssanssss DHUNNEL 2 =ecasssmmns
CROPRGE waltzh
M2 H
eLROE 113,00 usec
L] 0.00 d8
a2 20 00 a8
Al 20.00 98
sEO 2998711095 MHe
F2 = PrOCEsSing paramgters
g1 268
= 758023410 M2
L] EM
558 L
LB 1.00 Hz
&3} 0
L2 1.40
{0 MMA plat oeramstecs
Lx 20.00 cn
Fip 23 B8 pom
F1 17563.24 Mz
= -20.000 pos
¥ T T T T T T Fr———— —TT T T L et LT d it =i ~1908 05 Hr
ppm 200 150 100 a0 0 2PNCH 12.73255 poadcs

47tn 56006451 Hzfoe
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Integral

1.0579

1

1.0157 :'
2.3400

1.0000

0.9954

4.6073

[T T T e Tt T

pem B

TTTTT

T T

Current Data Paraneiers

NAME MR1-Sept 19-05
EXPND 1
FROCWD 1

F2 - Acquasition Paraneters
Date _ 20050318

Time 1654
INSTALM SpRth
PRIGHD 5 mm GWF fH/1
PULRADE 2930

w G536
SOLVENT ooc13

NS 16

05 2

SwH 6172 B39 w2
FIDRES 0. 034190 Hr
A0 5. 3084660 sec
AG 35.9

o 81.000 wsec
DE B.00 wsee
TE 0.0 K
ot 1. 00000800 sec
s=sesmmmansn CHANNEL f] ===== -
Wl 1H

P 11.70 usec
Py 0.00 B
S 259 . B718518 MHz
F2 - Pracessing paraneters
1 32768

5F 299, B70000% MH2
Wi na

558 a

LB 0.00 Hz
& a

PC 1.00

10 WA plot parametars

cx 20.00 cr
FiR 10.000 ppr
F1 20900 Hz
Fae -1.00% ppa
F2 -299.87 Hz
PRUCH &.55000 ppmicn
HITH 164 52650 Hefon
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ppm
137.670
136.125
129.971
125,482
120,498
11B8.663
78.098
77.672
77.247

$32.516
128_851

A

7

\

—— BB.639
— B85.908

3

—— 01000

e

%

WM

23,501

: f 26.070
R

22.675
21,880

Current Jala Paramsiers
NAMZ WAL-Sept 19-05
EXPND a
PROCKG 1

F2 - hcquasitian Faramgters
Date_ E00S0R15
Time 16.58
IMSTR spECt
PROGHD 5 ma ONP 1HJL
PULPRDG -

™ BE536
SOLVENT CDC1y

N3 L]

os Ll
EWH 18736 992 H2
FlORES 02868189 Mr
a4 1. 7431076 sec
G 1024

O 26600 user
o 6.00 usec
TE 300 K

&1 2 00000000 sec
b1 003000000 sec
pi2 0. 00082000 sec

------- rursn CHAWMEL f1 se=rzssssms
HLIC Y 130

EH 5.40 usec

PLY -6 00 08

SFO1 784106357 MHE

CI T Pre— OHAMMEL 13 sssssasssss:
CPOPAGE waltz1E

M2 IH

POPOZ 145.00 user

P2 0.00 gp

P2 20.00 dB

L3 20.00 ab

SFO2 209 Br11935 Mz

F2 « Processing paranelers
51 32768
5F 64023410 Wz
W EW
5EB o
1] 1.00 Mz
G o
FL 1.40

10 MMA plof parameiars

Ck @0.00 cm
Fip 221 444 ppa

F1 1668738 Hr

Fa -14.611 pon
F2 -85, 53 HE
PPMCN 11 55876 ppe/ee
HICM B7B_G453F Hrjfem
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Integral

1.2206
14354

2.4235

0.9823

{0000

5.5718

L L B N e o

8

6

T T T T T T T T T T T T T T T

5
4 2

B b B i

0

Current Data Porameters

MAME MR- Agr21-06
EXPND 4
ERAOOND 1

F2 - AcQuisition Paramgrers
Oate_ #00B0421
Tine 10.30

INS TR spect
FAOGHD 5 me BRI 1H-B
PULPAOG g

o £9536
SOLVENT cocia

L= 16

05 2
SWH B278 146 Kz
FIDRES 0126314 Hz
&0 3 8584343 ser
AG 1149 4

oW 60_4D0 user
DE 6.00 user
TE 009 K

L] 100000000 sec
wessermnmmer CHANNEL 1 sssssamms
HUCY iH

Pi 6.45 usec
PL1 0.00 o
=3} 400 1324710 WH:
Fa - Profesting parameters
51 I2red

5 400 1300000 Mz
WOW L5

558 [+]

LB §.00 Hz
Ga [

BT 1,00

iD NWR plot paraaeters

Ck 20.00 tw
F1P 10,900 pom
Fi 4001, 30 Hr
FaP =1 000 ppa
F2 =400 13 Hr
PPHCH 055000 ppa/cs
HICH 220.07149 Mz/cm
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Current Data Parameters

o o HAME MAT-Apr 22 -0
. SHERE T35 SR T8 2 4 9 g "g ] .
s aNSHE deod AL &gy @ o 8 ke FRICND i
< EEHBR HERZ 88 KRR z 8 8 § & g
g e i L dfn o L o LAU F2 = AtCuisilicn Paraneters
L L Date_ 20060422
/ B ~ rrrrnrr.hr,_wdr”!r/fa»v{ ..ffjwr..;,u..r.{ f/ \L Time 18.18
\ = .rrJu,_.rr..._ .rlhuwr_ 5 IksTRUM SOECt
SROERD 5 me Multing
FLLERDE 90930
_ W 63336
SOLVENT Coc13
i | NS 5097
os &
SAH 18832 .65 m
FIDAES D.2A73ED He
LD 1. 7400306 gec
i R 13004
R ey O 26,550 usec
0E §.00 usec
it 3000 K
..rr.,...,..\.‘ i o1 2. 0O00deal sec
| o1l 0. COD000GE e
di2 0. 00002008 sec
swssszssssas CHANMEL F{ ==emsmmmaaw;
WUTY 13C
Py 1180 uses
¢ FLY .00 o8
| i =3} 15 4TE0F00 Mz
Armm e CHARMEL f2 wowmsmamnes
CPOPAG2 wallz s
HCE H
PCRO2 110,00 umes
L2 6.0d a3
L2 17 80 g3
L3 17.50 od
SFO2 3. 1312005 MHz

F2 - Processing paranglers

sl 32768

F T5_ABFTI00 MHI
Wi EH

558 1]

L8 400 He
= L]

AL 140

1l NWA plot paranetiers

cx 2000 £A
FiP 234, 765 opa
Fi T8 W
Fap -0, LI ope
Fi - 159836 H2
FEHCH 12, 73824 ppn/em

HICH 961 32556 Mz/cA
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Lurrent Datg Paraseters

HAME MR -Apr20-08
Expug E
PROCHD 1

F2 - Attuisition Parameters
Date 20060420

Tine 20, 40
INSTRUM specl
FREHD 5 ma BRI 1H-@
PLLARDG 1930

o 55536
SOLVENT COC13

NE 16

05 g2

ShH B278 146 Hz
FIGAES 0. 126314 Hz
A 3.9584043 see
RG EELT ]

[iL] 50 #00 vgec
e €00 user
TE Woox
[e]] 1 00000000 see
mesmmxaesun CHANNEL [{ sezzemem
NUC1 H

] 6.45 usec
PLy 0 o0 o8
SFO3 4001324710 MHr

F2 - Frocessing parareiers

8f 32760

&F 400 3300000 WHz
L no

558 D

La 0.0 Hz
=) a

PL 1.00

0 MMR plot parameters

i ] 20,00 co
Fip 1000 ppn
Fi 4001 30 Wz
Fap -1.000 ppm
Fa -4 13 Hz
PPMCH 095008 ponfen

HICM 22007150 Hz/em
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fref]

— B8.6630

—B84.1440

— 70,1687

—61.2307

DATE = 200604731
TIME = 06:3%
INSTRIM = specc
PULFROG = zapall

35.3203
- 33,3097
—23.2843

F1 [13¢)

ST = 32748

§F = 90.5355
SW_p = 21845.022

0 0 {ppm]
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——
—

—
—

—

1.2262
1.37e6
2. 2BEQ
1.10B6

1.0000

Le. i Integral
=
o

Current Datp Paramebers

MAME MAE-Aor21-06
EXPNII 1
PROCND 1

F2 = Acquisition Paraneters
Date 20080421
Time 15.00
INSTHUN SpECE
PROSHD 5 o Wultany
PULS0G 2930

i) B5536
SOLVENT [=e o k]

LE] 16

0s 2
SwWH B172 B35 Hz
FIDRES 0.0941%0 H
A 9.3084680 ac
AR 645, 1

ow 81.00¢ usec
DE 600 usec
TE 3on.g K
m 100000000 SR

semssmnzmens CHAMNEL 11 wesssss=s:

L iH

Fi 9.60 usec
P -6.00 o8

i 300, 1316534 Wz

f2 = Processing parameters

5l 32768

5F 300, 1300000 Mz
L] ne

E5R 0

LB 0.00 Hz

] (]

BC i.o00

10 WMR plot parometers

cx 20.00 cm
Fip 10.000 ppn
Fi 3004 30 Hz
Fap -1.000 ppn
F2 -300.93 He
PRHCM 0.53000 ppn/ee
HIDM 165 07150 HEfem
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Current Jata

NAME Ml
- M~ 1D T @ W = O ol BN oM fu e E4PND 1
b e L B = o TR T T TR T — fu m A
E m = DU WD @ T m T oo DT o m R PROCKO 1
= m S Mmoo Mmoo Baom e e :
o T MM [T B e e T AN s TR FE - ACDUISITiDN Paramaters
| Date_ 20060422
AL WAL L 1) e e
N N /,_ \ VoA Rt spect
PADRFD S mw GNPOEHAL
PLLPROD 19pg30
bl B5536
SELVENT vie
OAc NS 12000
05 4
ShH 18796 992 e
FIDRES 0, 286819 Hy
(3 1. PE33076 sEC
e, i a5 356
M E i aw 26600 usec
| > I | DE 660 uaec
— i TE 0.0 K
I by 7 OOOONON0 SaC
| b1 0.03000000 see
1 2 3.00002000 sec
| | sassn CHBMNEL 11 ssmssmsmans
_ 13c
5.40 usec
-6.00 0B

75 0100357 M

......n:.:!m_._m............
= waltzif
H
145.00 usec
G.00 0B
20.00 t|
£0.00 o8
289. 6711995 WHz

F2 - Processing parsneters

51 32768

5F 75 4023430 Wz
WA EH

558 o

B 1.00 Hz
OB Q

PC 1.40

10 WA plot parancters

¥ .00 ca
FiIp 234 206 pon
F1 17853 .65 He
Far =20 000 pon
Fa -1508 05 Hz
EANEN 12. 71028 ppricm

HICM 55838477 Hz/cn
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\tnzu
1}
Fy
; 4
Hw
“\\. (Y
(Cf.\ , E{
\ 1
wmio y w L=J
Qiz|e
Y EES mm # 5
| =lea| [=] B o
l-|—|—|-|—|-|—|-lq___.1_._.|-|.—|—|_|_.__ ._._._-__—_. TTT __.__._t_-.-‘...—._.‘ TTFTTTTT .___..ju—l—l._.u. TrYyTrrr
" a B 4 2 0

FROCND 1

F2 = Atquisition Paramsters

Date_ 20050308

Ting 24.04
INSTRLN SpECE
BRDGHD 5 mm ONP {H/4
PULPROG 530

m B5536
SOLVENT COC13

L] 11

0% 2

SWH G172 839 Hz
FIDFES 0034198 H
L] 5 8465 sec
RG 812.7

[ B1 000 usec
-3 5.00 viec
TE N

o4 1. 00005800 sec

sossmssssnrr CHANNEL 19 =wmcssas:
MUCL IH

P1 11.70 usec
BLt 0.20 o8
SFD9 299, B71BS18 g
F2 - Processing paraseters

51 33768

SF 209 EMO00E MHz
Ll na

558 L]

LB 0.0 Hz
53 1]

i1 1.00

10 &R plat parameters

Cx 20.0¢ cn
F1P 10 000 ppn
F1 209870 He
Fae =1.000 ppm
F2 =299,.87 Hr
PPHCH 0.55000 pom/cw
HZCH 164 92850 Hz/ca
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Current Dskd Pacscetécrs

NAME A [-Mar 08- 06
- MO N SR Mmes~ oM W fe e o o e i EXOND 7
c & nm.ﬁ%ﬂmm.ﬁ%m%mﬁmuﬁﬂm_ L & PROCHE t
- = PR R L e e e B e e =
= MM MO0 NN D= = = o@D~ - F@ - dcOuisition Faraseters
fu e R T i R R e ]
L L 1 § \\\_\L i ) _ Date_ 20050309
—eafpoam, \ \\\_ \ Time 8.07
=\l | B
FALEAD 5 o ONP (R
PULPAOG 2gpg
m E5538
SOLUVENT [= U k]
N3 1150
o5 4
L 18796, 592 He
FIDARES 0, 288819 W2
L] 1.7433076 sac
I R o
| i} 26600 usec
oE B.00 usec
1E 306.0 K
oy 2. 00000000 sec
on 003000006 sec
o2 0. 00002000 ser

zzsmazmczeza CHAMNEL 1] szazssssmac

MG 130

Pl 5. 40 usec
PLi =E.00 g3
bl H 75 4106357 WAz

mmsmmsmemnns [HAMHEL F2 =es=ssmanmn
CPOPAGS whlty?15

WL ™

PoPOZ 115,00 uses

P2 0.00 @8

FLi2 20.00 o8

i3 #0.00 o8

52 £93 8711535 MHz

F2 - Processing paraeckers
81 I2TEE
& 73 al23410 MHz
L EM
558 o
L8 1.90 Hz
G ¢
PC §.A0

10 NMA plot parasaters

%] 20.00 ca
FIP 230.000 pp=
Fi 17342 .54 M2
L =20.000 ppa
T I F2 1508 0% Hz
a0 i] FPuC 12 50000 ppaSCR

HICK 94252930 Hifem
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=
B Integral
El

Current Data Parampters

HAME MAT-0et31-0T
ExPu i
PROCHT 1

F2 - ACouisition Pargmeters

Date_ 20051031
Time 14.08
TNSTRUM spECt
PROBHD 5 m DN 1H/L
FULPROG 1930
b1 GEE36
SOLYENT cocl3
NS 1B
0= 2
L 6172 838 Hr
FIDRES n.0DEai9d Hr
W 5. 3084660 sec
ARG 296
o] 81.000 usec
£ 5.00 usec
3 300.0 K
i} ] 100000000 sec
s CHANNEL f] =m=sws==s
1H
11.7¢ user
Ay 0.00 0B
SFOY 290 BTIES1E MHE

f2 - Proceséanyg paraneters

51 32788

5F 249, B700000 WH2
WiH 1]

558 o

LB D.0Q HE
G L]

e t.0o

10 W¥A plot pareneters

] 20.00 cm
FiF 10.000 pgm
Fi 2396 .70 Hz
Fa2r -1.000 ppn
F2 =209 .87 Hr
FPHIN 0.55000 ppm/cR
HICM 164 92850 Hz/fom
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ppm

(o SR ST I e

ppm

209.018

136. 796
132,006
129.023

200

115, §23
04,794

I

91 .878

77.862
77.438
77.045

61.935

26.224
— 18.703
-4, 856
-4, 898

Furrgnt Dato Parameters

HAWE WAI-DCL3E-05
EXPND 2
PROCND 1

FE - BLoubsition Parameters
Date_ 20051031

Time 1420
INSTRUM spact
BE0aH 5 e QNP IH/Y
PULPRIG apgad

D (5 x ]
SOLVENT (= s k]

NS 200

13 4

San 18756 992 Mr
FINAES 0. 7H6E19 Hr
a5 1.7433076 sec
A5 256

o 3 _BOD usec
[ 3 600 uiec
TE 300 0 K

[+ ] 2. 000000 sec
b1 0.03000000 seC
o2 2. 00092000 gex
rxcezzezznss OMANKEL f{ sssscssssss:
MUC1 13

] S 4D user
28] -6.00 ¢B
SFO1 75 4900357 Wz
wasmsmennmne [HINKEL /0 wesssassame:
CROBAGE walirif
Nuca H
PCPO2 115.00 vsec
e 0.a0 a8
P12 2000 dB
PLi3 <0.90 48
oz 289 8711983 MHz

F2 - Processing parameiers

51 360

5 754023450 Wz

L] EH

558 o

LE 1.00 we

GB [

B 1.40

1l KW plot poraseters

=] 2¢.00 con

Fip 234,651 pps
| 1769324 M2

Fap 20.000 ppe

F& 1E.05 e

PPWCE 12 73256 ppa/en

HICH 960 06451 Hifcm
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Current Oata Farameters

NAHE WAI-Oct27-0%

E PR 3
PROCKD |

F2 - Acquisition Parangters
Date_ 20051027

Ty 9.43
INSTRUM spect
PROEHD 5 m» BBI 1H-B
FULPRAOG ra30

T 65536
SOLVENT [HLH ]

HE 16

os 2

St H27E. 146 k2
FIOAES D. 126314 Wz
(1] 3.9534343 =mec
A& 3747

oW €. 400 wsec
DE 6.00 wsac
TE oo K

oy 1. 00000000 sec
sussscswssss CHAMMEL f§ ====swwm
[ 4] 1

Py 6. 45 uset
Py 0.00 b
F03 00 1324710 MHz
F& - Processing parameters
5L 32768

5F 400 1300007 MMz
=] no

g8 L+

[1:] 0.00 Wy
ke L

P 1.m

10 WHA plot parameters

[ 4 20.00 cn
Fip 10000 ppn
Fi 4001.30 Hz
L =1.007 ppn
F2 -400.13 H2
FFNCH 0.55000 ppnfen
HZCH 22007150 Hrfem
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Current Oats Parameters

MaME WA -Now02-05
w My = =— MW T O WO AT e in o = T8l [ ENPKD ']
e 8 SRESIREEN NEITS S & .E 8 ot :
s 2 BIBELLENS  SRRRE O 4 € ¢ ;i
o Pl g L R R S F# - Acoubsition Parssgters
[ r r _ i 1 ; Oate_ 20051103
i f!f | f Time 842
1 | Th3TRI. SRARCY
FROEHD 5 ma GWP fH/1
PLLPRIG 290930
i) 65538
SOLVENT 013
NS 11000
s &
SHH 18796952 He
OTES FIOAES 0, 288849 H
/ A0 1.7433076 sec
b —t 2] 1024
3 o 26600 usec
o ”/ oE 6.00 usec
= TE 300.0 K
S rd [ 2.00000900 sec
£ K Y & on 003000000 sec
¥ of 3 o2 0.00002000 sec
- srmmmmmnmnrs CHAMREL ] ==svesoxsss
L 13
B 5.40 usee
PL1 -6.00 8@
SFOL 754108357 Wz
sasssnssness CHANNE (2 =essemcmees
CPOPRGZ walizib
Nz 1H
PLApR 115,00 usec
Bz ¢.40 98
LRE] 20400 o8
L1l 2000 o8
&0z 2496 8711995 Wiz
F2 = Brocesssng paraneiers
1 32768
5F 75. 4023440 Wrx
Wi EH
558 ]
LB 1,09 He
GB ]
B 540
1D W4 plot parssetprs
e 20 .00 cm
EP 234,851 ppn
L] 1769324 He
E® -20.000 pen
| NN T P T R TR N T TN IO (s e e R S e T T S T R A F2 - 1508 05 He
ppm 200 150 100 50 [i] Lo 1273395 ppa/n

HItH Bl OBAdS Hedem
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Current Dzta Paranaters

NAME WAL -Har 10-06
E¥PND 4
PRICHD 1

F? - agquisition Parameters

Cate_ 20080340

Time 16.09
INSTALM spect
PROAHD S oen B3] 148
PULPRG zg3al

™ 65535

S VENT COoci3

NS i

i 3 2

EL0 B278 j48 Hz
FIORES 0. 126314 Hz
i 3.9584243 sec
G ]

" 60 400 usec
DE E.00 usee
1E 300.9 K
1§ 100000000 sec
sermserrmess [HANNEL (1 swemesen.
HUC3 1

31 B.45 wsec
PLY 0.00 0B
SFD1 ADD | 3247I0 MHE

F2 - Processing parameters

gl J27ed
SF 400 1300000 MHs
WIIW no
358 L]
LA 0.00 Hz
GA (i
BC 1.00

10 MR plot paraseters

CX 20.00 tn
Fip 10900 pp=
Fi 4007, 30 Hz
Fap -1 000 pom
F2 -400. 13 Hz
PPHCM 0.55000 ppafcm
HICM 22007150 Hz/en
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Current Oata Paramelers

AT WAL-Nar 10-06
5 BHEd-ndma AT 28 & o . 5
£ ~ Lol T = T R mo mS - I o PROCKO 1
a - @ - ul o om - ) o e e - @
% H.Jm. m o a.nn mﬂ. _...r_ Latialza [0 - L A [} & F2 - Acouisition Parsmeters
| L) _/ ; ] | | L | Date_ mSmMumM
A - Time 151
xr.,,,.uul_/: T\\ _,_._______ /\ ff_ \ NS spect
PROGHD 5 ma BB 1n-B
PULPRDG 2004
D B3
SOLVENT [HEHE)
N3 40
05 4
kL] 25125 629 Hr
FIDAES a, 363387 He
&5 1. 3042164 seC
R3 B1s2
n 19900 wrser
13 B.00 wsec
TE 0.0 K
oy 2.40000000 sec
d11 0 _ 030000 sec
g2 1 _QH0200H sec i
------------ CHAMMEL f{ me=r=zmsa=e —
MUC1 1%
P 16.3% wrsec
L8 ] 6.00 o8
SF01 100 E237959 W}
...... masare [HANMEL 12 ~===samsees
CRPRGE walt2i6
W2 i
PCPO2 194,00 wsac 7
o ] 0.0 @
PL1Z 24 00 ol
P13 24 00 o8
SFoz 400 TIUE00S MHz
F2 - Protessing parsseters
g1 32768
5F 0. 6127290 Mz
) EM
356 1]
Le 1.090 He
58 a
P 1.40
1l NMA plobl parameters
cx 20,00 cm |
_FiP 234 85 ppe I
1 2362972 iz |
Fap -20 000 ppa

F&
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Integral

———
——

1.348

1.127_— E—

1.000

110105
4 2.503

Y

3.290

Py T T T T T T T T T T T

8

B

L DL A R B L R L R R R

4

2

Current Dats Parameters

NiME WRI-Dec30-05
ExeND 2
BROCHD 1

F2 - Mcuisition Parameters
Date_ 20051230

Timg 17,46
INSTAUM SpRCL
FROBHD 5 mm OWP 1HA
PULPROG 2030

m 65536
SOLVENT coch3

NG ;|

oS 2

Skt BA72 @38 Hz
FLDRES 0084190 Wy
&0 5 J0B4E50 sec
AG 2.5

] B 000 wset
0E B.00 usec
1€ 300.0 K
[t} 1.00000000 sec
sesmsnwssams CHAMNEL {1 swr====m
MLt 1H

Pl 11. 70 usec
ALy G.00 0B
SF0L 203 BT18%18 MH2
F2 = Processing parameters
3l eV

5F 299 8700000 MHE
L) iy

558 4

[1:] 0.40 He
c ] ]

PC 1.00

10 NMA plot paraneters

cx 20 .00 cw

Fir 10.000 pom

Fi 25598, 70 He
Fop -1.000 pan
F2 -299.87 Hr
FEHCM 055000 ppmfcn
HICH 164. 92650 Hifta
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Current Data Parameters

HaME MRI-Dec3-05
g TS RBoREERC RS nENLEEEND R 2 8 e ing g
E = MR NODSY A= ORMAUGRMS ™Mo N - @ =4 PRICND 1
a = STARNREERNRKEENEeIERRRER g 4 ¢ ; :
g2 LT RN L L Uk O A ANkt 3 ,.m.‘.nn&m._.ﬂ_ ParaneLers
Lobobob e L f ,_ J | i 1 bate_ 20051210
..JH.H#M#JF e Time 17,52
R Fr TnSTRM sERct
- BROBHD '3 ne OGP 1H/1
PULFRIG gy
o BIWH
SOLVENT cocia
Mg 28
CHs s 4
& SH 18796952 Hy
y .H/|1 F[DRES Q. 286819 H
/ & 1743076 ser
u A P —._ AG 102e
V4 ,.”., ' O 26 800 ysec
,.,, \.|Zu _wm 6,00 usec
/ £ 0.0 K
= L o 2 00000000 ser
oi2 0. 03000000 sec
Dig 0. 00002000 ser
= swmmmwemes ve CHANHEL 1] smmmzasmsanr
1] 13C
Pl 540 ysec
PLY -£.00 afi
M TH. 4106357 MHz
frmmmm e CHARHEL 17 swwmsssisss
CPOPALE waltiif
[ L) 1H
PCRDR 11500 usee
L2 o0 dE
aLi2 20 9% 0B
PLid 20.00 aB
SFO2 290, 8711535 Muz
F2 - Processing parareters
5t 3276
5F TH.ADEI4ID M
L EM
558 Hl
LE 1.00 Mz
[ a
PL 1,40
10 NMF pCL parameLers
4 20.00 ca
Fip 234_000 pan
Fi 17644 .45 Hy
Far -20.000 ppm
F2 =1508.0% He
P 12. 70000 ppafen

HICH 57 60974 Hpfcm
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Current Date Parametlers

NAME HAT-Janid =D&
EXPND 1
PROCND 1
Fe& - atguisition Parameters
Date_ 20060110
wnIu Time 17.35 |
—— THSTRUM spect
o PROERD 5 nm Myt inu
P 2= ~—CH; PULPROG 2330 |
7 h 4 n £553 |
4 y—N3 SOLVENT roc13 !
— 6f i 3
SWH 6172 839 Hr
FIORES 0.094190 Hr
i 5. 3DAAE50 Sec |
A 90.% d
o] 81000 usec
OE B.00 usec
TE 3000 K
[e}] 100003300 sec
......... zaz CHAMMEL F1 sesswess:
ML | 1H
4] 9.80 usec
PLy -6.00 dgr
SFOY 300 1318534 HHL
F2 - Processing paraneiers
51 A276E
5F 300. 1300000 My
WO no
555 a
LB 0.0 HE
GH ]
A 1.00
10 MM plot paramekers _
cx 20.00 tn
s e il X FiP 10.900 pam !
£1 3001.30 Hr
N I r. Fap -1.000 g
r. f_ / F2 =300 13 Hz
= o — (w3 w b PPHCM 0.55000 ppR/em
4 a2 | = =l HZCH 465 07150 Hefem
3 ﬂ_l. 1._ 1= 3 oy
E i e N |||

TATTT ___._JJJ..J..._...._._.; i

= _w::m;;__._r_____::_f

.

— &

—mav— T

TR T ...___L._.i.l_.JIJ,.J“_".,..,:..__.. T _
E ...":.:__._ ik L
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ppm
208.733

— 4
i \—CH;
4w &
\ —N3
N, s

gitan .,g;_::“_:___

140,798
36.679
29.063
28,527

128. 409
26,720
25,286
iB.BBB
i2.043

107,062
90.315
77.923
77.459
TR0

4
i
4
4

i
4

1
4

2>

.,

— 21.978
— 16.742

y
Z
%

“__._mn_.m“_%____:__q_m_w_n_ T

Currgnt Oata Parameiers

MME HAL-Jan10-06
EXPMD 2
PAOCH] 1

FZ = Boussition Parameters
Date_ 20060110

Tame 7.3

NS TRUM SPELL
PROEHD S5 me Multin
PULPRDG Tang it

1] 3036
SOLVENT oncla

5] kL]

o5 4

Snll 18822 393 Mr
FIDRES 0 287360 H
a 1. 7400308 5eC
R3 16384

Om 6. 530 usec
[ 3 &40 usec
E 300 0 ¥

oL 2. (I0000ID seC
ol1 Q.03000040 Ser
a2 0. 000200 Sec
assmsmssanne CHAMNEY, ] ssssssz=sas
NUCT 130

PE 11 B0 useC
Pl o.4o dB
1] Th_ATHOJON WHT
smssssasmnie CHAMEL (2 sesmsrsmens
CPOPREZ waltzif
1= iH
PLRO2 11000 usec
PL2 .00 o8
P12 17,50 o8
PL13 17 .50 o8
SFO02 300 1312005 MHx

F2 - Processing paramatars

L1 327Ed
SF 75 4E7T150 MHz
Wi W
558 [}
LB 1.04 He
GB a
PC ..,

10 WHRE pigl pdrametery

[ 20.00 cm
FiP 234 TES ppm
F1 1TIT U8 H
_.mo =20, 000 pom
| fubop 35 He

nvznz #, THEQA pomsee
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ppm 8

o

Current Dats Paramgters

NAME MAT-0ct27-05
EXPND 1
PRICHD 1

Fg - Mcguisition Parameiers
Date_ PHGI0ET

Tume 9.12
TNSTAUM spoCE
PRIBHD 5 wm B&L 1H-8
PULFROG 030

10 65536
S0LVENT cocia

NS ]

ns 2

S B278.145 Hz
FlDFES 0. 436314 Wz
&0 3 IER4TLE sec
HEG 2281

L] 60,400 uset
DE 6.00 wsec
TE 000 K

m 1. 00II000 sec
cascannnnsas CHAMMEL f] sesssnme:
NUEY LE]

4] B.43 wsec
PLI 0.0% a8
SFOY 400 1324710 MHz
F2 - Frocessing parameters
51 32768

aF 400 1300000 ¥4z
WIW ng

558 0

[1:] 0.00 Hr
ez} o

AL 1.00

10 #MR plot parzmeters

cx 20,00
Fip 000 pan
Fi A001,30 Wz
Fap =1.000 pam
F2 ~40F 13 Mz
FRMLY 0.55000 som/fcm
HECH 22007150 Hifean
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ppm

211.570

175

Mo WNNDMS =%
AYINTTDTOME o
Mmoo mE™~No
r~ o @O o b D ig W m
L L VI O
(R L gl g gL L
r.r.,Hrra.J.rra L\
—
r

il .
ol :.__m: :__A
150

T— 104, B21

77.751
77.434

T7.117

e

125

oo

75

15,700

Current Data Paraseters

HANE WAL-Der27-05
EXFH] 2
PROCHD ]
F2 - Acquisition Paraseters
Oate_ 20051027
Time 3.8
THSTRM speCt
BRIBHD 5 am BEI 1H-B
PLUPRDG 25a530
i)

SOLVEMT o
L5 3
05 4
SiH 25125.62%
F IDRES. 0 3E3EAT
A 1.3047154
L.l 15384
aw 19,800
QE 6.00 v
TE 30 6
o1 2 000000
LEE o 03000000
g12 . 00002000

Smmammwwawnw CHANNEL 1

ML

[

BL1 =5.00 aB
SFa 100 G23TO55 Mbgy
sangassas s EHAMNEL, 17 sesmmmeasssm
CPOPRGZ waltz1E

WL 1K
e 114 00 ysec
PL2 J.0C 9B
PL12 2400 aB
PLID 24.00 a6
SFo2 400 1335000 MKz
FZ = Processing paransters

51 3se

£ 100.6127290 Mhz
WL EW

558 &

LB 1.08 HE
2] {H

FC L. a0

10 MR plat pa-asnters

Cx 20.00 cn
Fie 234 8% ppa
F1 23629 .72 He
= 14 BEE ppa
Fa =1435.91 nr
FEMCM 13 48631 ppadom
HILH 1255 26137 He/ce
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ppm B B 4 2 1]

Current Data Parammters

MAME
ExPND
PROCND

WA -Oecd6-0%
1
i

F2 - acguisition Paramelers

Date_
Time
TNSTRUM
PROEHD
FULPROG
m
SOLVENT
NS

os

SHH
FIDRES
A

Al

i}

DE

TE

[+}]

EEEE sk

Lt
Fi
LK
SF01

20051206
437
SQRCR
5 nm BE] tn-B
1930
BEG36
CoC1a
1m0
2
B278 148 H:
0126314 He
3.9584243 sec
B45.1
60400 usec
B.D0 useC
000K
1. 0000000 sec

ses CHAMMEL 1] sscsssss:

1=
5.45 usek
.00 48
4001324710 MH2

F& - Pracessung parameiers

5l
SF
WOW
S5R
La
=]
FC

32768
400, 1300000 M4
fg
4
0.00 Wz
L}
1 00

10 W plol parameters

(]
Fip
Fi
Fap
F2
PEMEH
HIT™

20.04 cm
10 OBD ppA
400130 Hz
-1.000 ppR
~400_13 H2
0. 52000 ppA/oE
220 07150 MESem
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pom
77430
77.007
27 .3m2
423
23,224
22 744
16.325

207 631

123.941

-1168.837

———107.f21
E

— 90.503
o~ 7. 85

§

Current DaLE Pe& ERELers

wauE WA -Orc06-0%
£XPNG 2
FRICND ]

F2 = scguisttion Faraneiers

Datn_ 20051206

Time 1818
INSTRUH Spect
PROBHD S mm Multing
PLLPRDE 290930

w BS536
SCLVENT gLl

NS o

ns 4

SHH 18832 393 Wy
FIDRES 0.2097360 Hr
&l 1. 7400308 sec
A& Ba52

o 26. 550 user
e E.00 usec
TE 0.6 x

o1 2, 00000000 sec
a13 0. 03000000 sec
g1 0. 0020 s&f
Wusmmemn ey CHAMEL (] sxaspacssss,
[ T3] 130

Lt 41,80 ugec
LS} o.00 ab
S0 TS, ATEDHID MMz
P . CHANMEL 12 =sssssmsnsn
CROPAGE waltzib
WUCE L]

e ] 110.00 usec
Lz Q.00 4B
#Li2 17 .50 g@
PL13 17.50 B
SFO2 300, 3392005 MHe

F2 - Processing Darameters

sl 32768

F 75 4EPTIO0 MM
L EM
558 L]

LE 1.00 nz
-] L]

PC 1.40

10 NHA plot parssaters

oK 20.00 em
FIP 234_7E5 pom
Fl 17747 46 My
L -20.0M ppm
F2 -1509.35 Hz
P 12, 23823 ppmica

HIDM 61, 32550 Hzfiem
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Integral

CH3
. 5
k\ﬂj/ \\.\.Jlua_
o x|z
Y 3
7 N
— 6i
1-7-/ T dEatdEsT b E-2 =)
- Mo ou s o
[ E=31T 3k ) E=1 1]
- o e
-l o e B
_-. L T TrrrerT Trypreeres TTTTISrv T T T T

[RAARARERE AR

ppm

Current Data Parsmeters

MAME MAE=Jun2g=-05
EXFND 1
PROCND 1

F2 - Acquisitipn Paraneters
Dote_ £0050628
Tine 13.3
INSTHUM spact
PROGHD 5 mm 831 1H-B
FULPAOG 7930

w BES3E
SOLVENT cocl3

NS 18

Ds 2
S B27B. 148 Hz
FIDRES 0. 126314 Hz
&0 39584243 SEL
RG 143.7

DK 60 400 uset
DE B.00 wsec
TE 00,0 K
o1 1. 00000000 sec

mansssassnme CHANMEL {1 =ememmma
HUCL iH

Ay 6.45 usec

PL1 0.0T dn

SFOY 400 1324710 WHE

F2 - Processing parameLers

sl 32TER

&07 . 1300000 MHE
o

o
@.00 H
o

1.00

NHR plot parameters
20.00 cm
10,000 ppm
401,30 Mz
-1.000 pom
-400.13 Hr
0.55000 ppesoa
2E0.07130 He/fcn

95 3BGEAE4

-
el Rl |
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Currant Cats Patanetery

SAME WAl - ungE- 05
EXPNO 2
PRICHD 1

opm
206,868
118.832
103.045
B9.5714
77.734
77.417
77100
34.080
33.837
23.713
16. 966

FE - dcguusition Parameters

'\_ﬁ
g

Date_ PEOBCEag

Time 13.43
INSTRUM speCt
PROEHD 5 me BAT 1H-A
PLLARIG 730530

[ EEVE ]
SRLVENT coc1a

N5 543

o5 4

SWH 25125 629 Hg
FIDRES 0. 353987 Hr
& 1. 3042164 s8¢
ARG 16384

oW 19,900 usec
| 3 B 00 ugpg
TE He.pw

o # 00000000 sec
L1k} 0. 0300000 ser
-3 0. 00002000 Sec
SEnsmnsrTrey CHANNEL 1 mosrrammmnn:
WIC1 13c

Py 6. 35 usec
P ~6.00 aB
w0 100 E23TEG5 MHE
L L LT TToN S eTT Y T e ——
CrOPRER =altziE

wicz 1#
PCRDZ 154,00 ugec
a2 0.00 di
P12 24.00 aB
PL13 24.00 dB
o2 A0 12UB005 MRz

F2 - Processing paraseters

14 32788

5F 00 BI27280 Whz
L EM
559 [}

B 1.00 H2
ab [

PL 1,40

10 K plot paramebercs

[} 20,00 em
FIP 234 858 ppn
Fi 23E29.72 M
Fap =14,868 pan
F2 ~1403.80 Hz
PPHEH 12 48631 pomicn

HICM 1256 28137 Mg /fem
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Current Data Faraneters

WAME WAL -JanEn-06
EXPHD 1
FROCND 1
F2 - Acquisition Paramsters
(/4 Date_ 20000120
i | Time 9 .06
i W INSTRUM spect
F \11.\1 ./,.n: PROBHD 5 nm BBI K-8
N * PULPEOG 230
H Ta L] 63538
SOLVENT CoChd
E 16
D& 2
SHH B2TE. 146 K
FI0FES 0, 126314 Hr
__ 1] 3.9584249 sec
| e 3225
| | o B &0} e
'3 B.00 useC
TE MO0 K
01 1.00000000 sec
szssmeumssne CHAMNEL 1] ssazeews:
[ T} iH
_ Pl B.45 usec
| PLE 000 B
| SFOL 4001324710 MHZ
F2 - Procegsing Qaraveiers
51 327TER
5 400 . 130000 MHz
WIN L
558 ]
LB 0.00 Hz
GR ]
L_Cfr = 10 NHA plot parsseters
J cu 20.00 cn
il ML, L..,r..k. . CF.IJ_.}I[,T.I e o S
Fi ADDN. 30 By
J i Far -1 400 pon
_,__ ___J f. _u ’. £z -400.13 Hr
; 3 [BElE (8 E 4 T maeme
= bt I o e i = ] .
= S I P R Y - o il
frrrorrroT ___.___t_-._._-_. T T TTT| T roe TT LALELEN BLEL I B i i T T TT T T TTF T ] T rITre T
pom -] ] 2

TR U] e o e e Ui [ e e T
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ppm

148 BB4

40 . 468

I

608

1,601

iy

——125.295

21042

2
12
~120.
\-118

_1

3
4

5B

)

N

5
487
3z

N,
\\\ o

LR

S

112

o~ 71.837

5
3

6. 989

q

77.6

T 77 Af

7

-

54

13.4

Corrent Oata Paramstecs

NEME MR - JardE-0n
350 H ]
FADCHD b

F2 = AzOuigatiom Paraseters

Dace_

Ting

[NSTALW

BROEHG

PLLPANG

o

SOLYEHT

NS

0s

S 18796592 2
FIDRES O 2B6E1S Az
i 1. T43I0TE sec
A LYE

(TH 26,500 wser
F 6.00 uset
TE N00.0 K
Ot 2. 00000000 sec
o1 00300000 spc
L [H] 0 Am0E000 sec
............ CHAMNEL 11 smassams=sms
MU ! 1

Py 5.40 WERE
By -6.00 08
01 75,4106357 MMz

user

L]
20.00 dB
20.490 4B

255 87 {1985 wHp

F2 ProcessIng paraneiers
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Date 20060107
Time 14.25
INSTALM spect
PROBHD 5 ma GMP 1H/1
PULPARDG 2030
o BHS36
SOLYENT COC13
ME iE
oS 2
Swh 6172 839
FIDRES 0.094190
A 5. 30B46ED
2 1024
o B1 000
CE 6.00
___m
O.

FLi 0.00
i 299 8716548

Hz
Hz
SEC

usec
usec
K
EEC

s
aB
HHz

F2 = Processing parameters

=19 32768
= 2998700000
WO na
558 (1]
e} 0.00
=] @
FC - 1.00

0 NMR plot paraseters

Cx 20,00
FiP 10000
F1 2998, 10
Fao -1.000
Fa2 -299 867
FPWCH 0. 55000
HEEM 164, 92050

HH2

Hz

penfen
Hifcm
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Current Dats Parsreters

HAME MAL-Jan0?-05
[ e B e T T e T TR Ty = = BT v R T 5 0 ALY [ EXPRD )
OO O OO0~ @ MmO [=1]
E oMo d=DMN—~MMMmadr ©WOT o .S el PANCKD ]
a TR ETTo@oons =R e e = -
- ™o N | -_ s "
li1,.?2;.?ﬁﬁﬁﬂmw oy m_” ACQUISITION PAramEtErs
L H ] ke _ 200B0107
LA e

fj].f / ““‘._\\_\..\\\L Time 16,41
...j //J = ol INSTRUM spect
PANEHD B omn DMD IH/|
FLLPRIG eq 3
10 65536
1 SOLVENT ocil
L 248
oS ']
16736 9%2 Hg
0, 286819 Hr
Al 1. 7433076 sec
ARG St2
oW 26 600 ysec
DE E.00 usec
] W00 K
! €. 00000000 sec

i

i} 0.03000000 seg
_.u uquumonu...

1 e —— CHANKEL 1] scasssssmes

Py 5 A0 usac
PLY =500 aB
] SFO4 754108357 w1z

mrsuesamass CHAMKEL f2 s=essmemsss
OPORRE2 waltiig

Mc2 1H

1 PCPOZ 11500 user

M Az a.00 48

] A2 20.00 a8

L% E] 20.00 a8

#oe 2998711095 Mhz

F2 « Procedting pararglors

81 32768

3 TS 4023490 Wi
L} EM
558 ]

LB 1.00 He
&8 -]

L 1,40

10 4R plot paramgkers

cx 20,10 A
Fip 234_651 ppa
Fy 1789324 H;
Fa@ -14.638 gow
F2 ~P103. 75 W
PPHCH 18 46445 ppmfen

HICM 930 34957 Mefea
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Current Data Paramsters

HAME Wi 1-Jani-06
EXRND 2
| FRICND 1
. CHy I F2 - hcquisition Parameters
E |
.\ | Date_ 20060111
S = I Time 15.16
T Ny | Ihs AL spect
_ lispantes  CHY PROBMD 5 ma 31 1H-B
-~ TN PULPADG 43
H " o 5530
SOLYENT COcis
NG 16
o] 2
L B2TA 145 Hr
FIOAEE 0136314 He
A 3. 9584243 sec
RG 512.3
(] 60 400 usec
e 6.00 usec
E 000K
1] 1 D000 sec
sermssssssns CHAMMNEL f1 serszews:
[T i
Pi 645 usec
Ly 0.00 a8
SFi1 4001324710 MHZ
F2 « Processing parameters
50 32768
f F A00_ 1300000 WHz
WO ng
| 553 q
LB Q.00 K2
e ] L]
PC 1.00
0 NMA plot paramaters
- | . A Cx 20.00 ¢n
FiP 10.000 ppn
Fi 4001 .30 K2
| / Fae -1.,000 ppn
F2 -430 .13 Kz
w.. m m m m = w | PEMCH ©.55000 ppe/tn
g | [3ls|S % ot HICM 230.07150 Hifce
= | || =l - r|m 4
______.__._._.._._.__._._.q.._.qﬂ__1..«-.ﬂj.-lr!«ﬂn_.‘..-\..‘-_:-.._-.-._-.__._-__.____.____-_- L] T __.___-____-__.._

I
ppm & o 4 2 o

Lpajpr- 10 N ;__T_ R i Ly o
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Current Data Paraneters

WANE WAT-dand - 06
5345 283 TRRs 2 = el 2
£ M~ DT © @ - @ W T & = o~ FROCH] i
a o o= o (=] I - T} =
EEaEDn —-—nn ~ m - F2 - dcquitition Parareters
{0 i ; Date 20080142
L .n_\\\\_ . F... / ! _,,. | fime .38
\ Vi ™ 3 _m | INSTRIM spect
BRggHD & Multiny
FULPROG rangih
e BE3E
SOLVENT [« Sk}
NS &l
o3 4
L 1 ere i el
FIDRES . 267360 m
CH: g b 7400B sec
e RG 163404
O 265450 user
3 5.0 user
TE oD K
a1 2. 0ODCIHM Sec
m a1l 0. 030000 Sec
; di2 0, 00002000 sec
!
sssszzazzesc CHANMEL f) rewe=swsser
wuC1 13
P1 11,89 uses
Pl 0,00 ab
5501 75 47EQ200 MHF
............ CHAMMEL /2 ssssssmsnan
! CROPAGR waltals
i W2 1H
! FCFOZ 130,00 wiec
P2 0.0 db
L2 17.50 o8
Lk 17.50 o8
52 300, 1392005 Mz
F2 - Processing paraseiers
51 I2768
F 5. 48577190 Wiz
i M
558 a
La 1.00 Hz
ca Q
FL 1.40
10 WMR plot parameters
=} 2000 cn
Fie 234 J65 pom
F1 17796 H2
Fae m.. u.b pos
Fa

FPsCH
KICW
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CH;
=7

N
11r .,./0_._"_

Integral

T T T O 3 DT T T T T T T T O T P T T T T T T PO T T [T o Tl g | F g f e
8

opm

!

o

1963
12842 =
1.0900,

J b
)

w
—

[}
2]
B
(a7

-

B

e

Curreni Dats Parangtiers

MAME
EXPM]}
PROCND

HRT -.san 16-06
2
1

F2 - Acguisition Parameters

S96

I T ITTTE T T T T

2

b TR TERT

Oate_ 200ED1 16

Time 13.51
INSTAUM spect
PACEHD 5 mm BEL 1H-B
PuLPROG 2930

o #8536
SOLVENT [+ e}

NG 16

a5 2

SeH H2%h. 146 Wz
FIDAES 0126314 R
L 3.95B4343 fer
A6 1448 2

ow Bt 400 usec
DE & 00 usec
TE 0.0 K
m 1. 00000000 sec
mmmmmnzzez. CHAMMEL [] ====-=se:
NUE 1H

P1 &.45 ugec
ml ©.00 g8
S04 400 1324710 Mz

F2 - Processing parameters

51 3766

& 400 . 1300000 Mz
L no

558 o

LB 0.00 Hz
63 0

BL 1 on

10 WMA Dlot pBFaREters

Cx 20,00 cm
Fip 10.000 ppe
F1 apd 30 Hr
r] -1.000 ppe
F2 -8(f. 13 Mz
FEMIN 0.55000 poefce
HItM 22087150 Hzfem

e




Currgnt Oats Parameters

NAME MAI-JanYT-06
goomenoamonngs PoEa & & = b 3
E (=T RN = e v I R T= T B T BV T | - = = Mmoo FROCKD 1
a P - R VR - R - S @ - o
o, R T LU TR e e bt L ™ s F2 - scguisition Paraneters
L L | 1 Oate_ 006D 18
L. Sl k ‘.\_ . \\R\_L \\_ _ﬂ_ _., \\ by i
T % Q\W\ ! d TN T A spect
? PEOEHD % mm ML Ny
PLLPROG 1g0a30
o B8535
\ SOLVENT [ ]
| NG 00
i 4
SHH L8832 393 Mz
FIDRES 0.287360 HE
&b |- 4007308 sec
RE 1636
o 25980 usec |
2.3 6.00 usec I
TE 300.0 x
o1 2. 00600000 ser
o1t 0. 03030000 sec
g2 000002006 ser
............ [5TITV I § Re——
ML 13C
Fi 14 B0 usec |
L&) ©.00 dB )
i SFD1 75 ATHI200 M
i
] & CHAMKEL 12 eecmssamsss
wWallilb
i
11090 usec
0.00 0B
17.50 ol
17.50 B
300 1312003 MHr

F2 = Processing perameters

3] J2768
& ThoABTT 190 MHE
L EM
E5B [+]
LB L.06 Hz
[£:] -]
RC L. dg

I0 WeR plot paraseters

= A0
b Fip 234, 765 ppm
5 b Fi 1771736 wr

Fap -14 . 77B ppa

(A e i o

il T R T m::.: Sl
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THTHTHEHHIAGHTTHTETEA R THTTETTHTHAHRARETHATTTTTTEHE R

Current Data Faraneters

NABE Apr04-0EB

EXFN0 1

PADCNG 1

F2 - icouisition Paraneiers

Oate 20060400

Time a21.02

TNSTRUM spect

PROS-D S An BAT =B

FULFRG FLEN]

0 G553

SOLVENT CDE13

NS 16

s 2

F10RES 0. 126314 Hz

af 3. 9584243 sec

ARG 645 1

[ B0.400 usec

OE B .00 usec

T 300.9 K d
i} 1.0000000 sec i

zsommesercrs CHANNEL

[} WUCL

L Py 6.45
L C.00 o8
TFO) apd. 1324710 MHy

Fe - Processing paraselers

_ _ . 32768
| __ 400. 1300000 WHz
7 ! na
@
0.0 He
100 W
10 MMA plot paraneters i
cx #0.00 cn |
Yy Fip 10,000 pon
Fi &0 .30 Mg
Fa =-1.000 ppn
F2 a00 .13 Wy
= PPHLCY 0.53000 panfcm
) AICH 220 07150 Wz/cm
=
2

L4 &) 1 (]

S98



Current Sata Parameters

HAME MR -Aprid-06
BB M E—@ =T O~ M@ DOm0 S D e o EXFHD 3
IS SRnEmA-RSRRRTRCEIEYSE 4 RROCNG 1
g - e B R e ol - - N T T | oy
e S 1l W R Bt L FR B B eSS i T - F? - AZOUISILyan Faraneters
q i Dane _ SUNEI410
— \ \_.\\.‘ d _/ b \m\\ Time a.13
/X/r J _\‘ = \ ! zJ { INSTRUM sarct
FRIEAD 5 mm Wultinu
PULPROG 5093
T B5536
SOLVENT COCLY
NE 1045
o5 4
SH 18832.393 wr
FICAES O 28760 Mz
AD 17400308 sec
ARG a2
D #6550 useD
DE 6.00 usez
TE RO 8
ot 200000000 skC
ot 0 03000000 rE
dig 000000 e
sresmmssnas CHANMEL f1 seemmmemses
NUC1 13C
3 1,80 usez
PLY Q.00 o8
SFD1 75, 4TEQ20D M
............ CHANNEL 13
CROPRGE waltzi1s
NUE2 EL]
PCRO2 180.00 uses
PLe Q.00 o8
PLI2 §7.50 o8
i3 §7.50 0B
SFpE 300, si200n Wiy

F2 = Processimg paraséters

51 RTES
5F 75 AETTID0 My
WD M
SER o
L8 1.00 Hr
=] ¥
FC 1.43

10 NWH plot parsmcters

Cx 20.00 o
FiP 234 765 ppon
L LTI 16 HE
Fa -1809. 35 Wz
PRMIM 12 73624 pemicw

HECH 961 32556 WEfch
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Current Data Paramaters

HAME Rl -Hov 1205
EXPND 3
e e FROCND 1
_ : g F2 - Acquisition Parameters
e N Date_ 20051112
. Time 10 58
12g \l\! INSTRUM spect
PROBHD 5 mn B8] 1H-B
Ph PULPRIG zp3
0 Eu535
SOLVENT cocl:
M 18
s 2
GHH B278. 148 Hz
FIDAES . 126314 Hz
A 3.3584243 sec
A 724 .1
O GO. 400 usec
DE 6,00 usec
TE 3000 %
o1 1. 00000800 sec
erwamamnazzz CHANNEL F1 ssesmssr:
RUCH 1H
1 B.45 usec
L] 0.00 98
SFOY 400 1324710 Mg
FE - Processing parameiers
5[ 32768
SF 400 1300000 MHz
OH e
558 ]
LB 0.00 Hz
c] 1}
bL i.00
il kWA plot paraseters
(L A A Cx 20.00 cn
= Fip 10,000 ppA
v F1 401,30
Y ,_’ ‘ x ;_ f Fae -1.000 ppn
F2 -400_13 Hz
o = |BEI8E m m o] | Lol o ] B 0. 55000 ppaden
SR&SER 2 -1 sz p-] 2 HIEH 220.07150 Hp/cm
i o o o o . s~ | i
.._q_._-..__._..-___._—dl_.‘_._-_n_._1 T rTrT _-.-_.-11“H‘AI1]I-I-|-I-I1-I-|-

|
& 4 2 o
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Current Data Parameiers

HAME MRT-Nav1E-05
L O T e e g B T T T =1 (7= = = = e Tl e (= Lee] uw EEPND 1
. BHBBRYR2LIGHE =2T38988 5 8 2 pecn0 _
2 = B = N =l - = B T I - ey s o it} =
U mom oy Oy Sy Oa o e L= B i o T+ ~ Lurl ] F2 - Lgouisitien Pargwglers
I T i \ | Date_ 20051112
f ; // x_\\\_\\ ___/r, _ \ 1 Time 13.38
) // /J _\ m\ r ) \ 18T spect
! ! : | PROBHD 5 AN M lting
PULPRIS 200530
o EES3E
SOLVENT LOCH3
NS 223
05 4
ShH 18832393 He
FIDARES 287360 HE
_\.1..“”?. =y ] 1. 7400308 sec
R~ 56 11488 2
| : CH; ¥ 6. 560 user
1 0E 5.00 usec
| 1E 000
o %1 2.00000000 sec
12g \\ 011 0.03000000 seC
112 000002000 sec
Ph
arevemsrenes DHANMEL 1} ==sewmsmsen:
(S| 13
B 11.80 usee
Py 0.00 08
S04 75 4TEGE0O ez
............ CHANMEL 12 =memsssnssa
CPOPRGE wal
NLCE L
PLRER 110 60 vaec
aLa 0.00 68
P12 17.50 aB
PL12 17 .50 ob
SF02 309, 1312009 Mz
F2 - Pracessing parameters
51 2R
& 75_ABT7 190 MHZ
Win EM
558 L]
] 1.00 He
Ga ]
e 1.40

10 MM plob paraeeters

[+t 20.09 o
FiP 234 765 pos
F1 17247 .96 Mz
F2p -20.000 pom
Fg -1509. 35 Hr
BPHEN 12. 73624 ppasca

WM 961 . 32856 Mzson
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Current Data Parameters

MAME MRI-Jan21-06
ENPND T
PROCKD 1
I
F2 - Acquilsition Paraneters
\rJ Date_ 20060121
Tins 17,36
) NG TR spect |
5 PROGHD 5 em B3I 14-8 _
o e PLLPROSG H
T f// __ 1] Bl 36 !
_ TR SOLVENT cocia .
- el NS 15
G Th s 2 _
H 8 8278148 Hr
FIMRES 0. 126314 Hg
Al 3 G5E4243 sec
L2 22.9 i
o B0, 400 wser
oE 5.00 wsec i
e 300 ¥ ]
o1 1.00000000 sec
| sasmmsssaacs CHANNEL 0] sessssas:
1 1 MUY 1H
Pi 6.45 usec
ALy 0,00 o8
1 501 400, 1324710 MMz
F2 - Processing parameters '
st 32768
SF 400. 1300000 NHz
WO ng
558 [}
LB 0.00 Hr
GB ]
PC 1.00
r C 10 M4 plat parameters
U i . < J [43 20,00 ¢ 7
Fip 10.000 ppa
F1 400130 Hr
F2p ~1.000 ppm
2 =408, 13 Hz
- w ™~ ﬂ " PEMCM 0.55000 pem/en
W a = 2 HICM 220 07950 Hrfea
i o o | —
-{_ 7
T T T T T T T T T T T T T T T T T T T T T T T T T T e e e e e

pp 2

P vt Ao e i
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Currént Data Parameiers

HIME HRL- fan1-05 '
—m QoMo e Mmoo~ 9 = N wWwole M EXPHD 4
MR T B @ o AR = F - o= o o MO D

E 7N R T m@o T o WD @@ o= PADCHD 1

g == VI - Mo oD Mm@ o
TT M AR s N 4 M AN - F2 - Acquisition Parameters

} | Datn_ 20OED1 22
L) ./z_/ \L\_ r/.u, 1_\ r/ L\; Tine a3
N " ,/_ g \ _.\ﬂ TNSTELH spect
I FROBHD 5 At
FULPADG 1opg 30
10 BA536 3
SOLVENT COC)d
A i ] ]
ey | P z
| | subi 18832 383 Ha
i FIORES 0.PBTIED Hp
| 1] 1.7400309 SeC
[ 11565 2
| ] 26500 usEC
3 _ o B.00 uaee
] TE W0 @ K
| ] 200000000 sec
! 013 003000000 sec
012 000002000 sac
_ T T T P ———
: L] 1%
] *y 11,60 usec
i LR 0.00 0
| BFO3 75 4TE0200 MR
i
i R siamn amnana CHANNEL fa =enmnmsnsas
] CFOPRL2 waliz i
It | Wicz2 M
_. : REROE 11000 usAC
| ) oLz 0.00 o8
FL12 i7 .50 ob
PLIZ 17 %0 o3
5FDR 300, 1312005 War

F2 - Processing parasgters

&1 32768
5F T AGTTI90 M
LIt F
£ ]
Lg 1.00 Hr
2] ]
PC 1,40

10 WHA plot oarameters
LE 20.00 cm
i 230 0od

Fi 17357 .57 mg
Fap 20 000 pom
Fa

PPECH

Ian:
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Current Cata Paraneters

NAME MAT-uun2l-05
EAPND 1
PROCNG 1

F2 - AbQuisition Paramelers

= \ Date_ 20050621

_ e . _CHs Tine 19.00

_; ;Z\ &Jf;—\ INSTAUM spect
P PROBHD

P 5 nm BOT 1H-B
R PULPRDG 930
1h 10 £5535
! __q SOLVENT €ocis
o ? ol NG 32
o’ os 2
SalH 8278, 146 Hr
F IDAES 0. 126344 Mz
0 3 9584243 sec
RG 312
Ow 60,400 usec
1.3 £.00 usec
1E 300 K
01 1.000084000 see

msmmmsesmess CHANNEL f] ==ssssam

MUCY 1H
Lt | £.45 usec
PLI 0.00 uB
SFOY A00. 1324710 MHz
F2 = Processing pDarameters
S1 2768
SF 400 1300400 Me
L] no
558 o
LB 0.00 Hz
] a
FC 1.00
# _ 10 NHA plot parameters
i cx 20.00 cm
i S o FLLL_ —;Il.l_rlll e 10.000 pom
Fi 4001.30 Hr
Fap -1.000 ppm
YN F2 =400.13 Hz
5 2|2 ] 8 (B3 [R(Dls PPMCH ©.55000 pomicn
& 5= S 8 |2 |E23|3 HacK 220.07450 He/cn
E o o | ouf [mlealed

TTTTT TR T TP T T LI L I e B e T TTTT T T T T [T T

B ] 4 2 0

S104



ppm

" S
0~
- P o
N
b N
! !
1 f
. J

- 77.836
— 77.614
77.413
76.989
23.789
23.727

23. 241

22 195

o 589

i-\_

135 217
- 28.077

108, 457

142 508

i

Current Data Patphelers
NaE - ganiy 06
EXPNG M
PRDCND 1

F2 - dcquisition Raraneters

Date_ INIEINFR

Tism 5.40
[NETRLM apact
PEDEHD % oo GNP 1HA
PULPROG rangIn

L1} 5536
SOLVENT CEC12

ME BOOD

as 4

G 18796992 Hr
FIORES 0, 206819 Hr
Lir) 1, 7a23I0TE sec
2] 514}

e 26 600 usec
[E 6.00 usec
TE 3000 K

o 2.000CARO0 sec
Dit 0. 03000000 sec
nz D.00002000 sec
mrazezeere—w CHAMNEL §1 ==rmsmssasc
HUC1 130

Pl 8.40 yaec
ALl 6.00 0B
Lol 75 4106357 WMHE

=== CHRWMEL (2
wd 1216
iH
115,00 usec
0.0 d8
20.00 dB
20.00 48
299 8711595 MHr

F# - Arocessang paramebers

51 2756
5F TE_AD23410 MHZ
HEM 1]
588 0
LB [
] ]
PC [ ]

10 WA plot parameters

o 2000 om
=P 230900 ppn
Fi 17342 54 Hz
Fa@ 20 000 ppm
F2 -1508 0% Hr
FRHCH 3¢, HIEA gpnden

HZLM 942 52830 Hzicm
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PEECERRE TR R AR RO LT P HER AR ﬁ:_::_::____i_;_.,__uﬁmﬁ_ﬁzz._:::___:_:_—:.:434%

Currgnt Data Paramgters

MAHE HRI-&pri5-06
EXPNO 1
PADCHD 1
F2 - Acaeisition Peraseters
Qate_ 200E0405
Time 10.09
INSTALM spect
PROBHD 5 mn BBL 1H-B
PULPADG 7930
: w B5536
| SOLVENT coc13
| NS 16
b 2
S B27E. 146 H2
| FIDRES 0.1263t4 Hz
_. &0 3 9584243 ser
RG a6 . 4
! O B0, 400 uset
DE 600 wsec
TE 00 0 K
_ il 1. 00000000 sec

srwmmmmmnmme CHANMEL ] =emmeee

WuCY iH
] 1| 5 45 usec
L1 400 08
5FO1 400 1324710 Mz
Fa Processing parameters
51 32768
= a0 1300000 MHz
f | Wi i
| { ) * = [
LB 008 Hz
| &0 o
_ PC 1.00
__ CF] | 10 WMA plat parameters
| cx 20.00 ¢
e Fip $.000
F1
I Fap
A Fz
=l % FRHCM 055000 pomfen
o b HICH 20 07150 Hefem
E o

AR
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(2}
9
” =
s :
a - 4
i
|
\
R o
—_ f/+. o \x.n H3
...f;.uu..u..rrr.z _—
10i ,—.\1 %

———152.228
135.194

132 841

— 123, 368
121 679
121007
119,100
108,933
——— 82,103

i\:

v
\

P
1

77.83
77 602

/‘

o T7.408

76.985
~— Bb.254

27 841

/— 29.700
/

e £1.205
— 11.194

Current Date Paraneters

MAMZ
EXPND
PROCKD

F2

o

FILVENT

W3
i1

S+
FIDRES

ag
FG
e ]
ke
TE
1]

o1t
a2

L1
SFOY

mammssssnses CHANNEL {2 =mssesssssss:
CROFRGZ
2
POPDZ
2
PLiZ
PL13
5F02

WAT-Apr-06

2
1

= &Cguisition Parameters
DEte_
Tiss
INSTRUM
PACEHD
PLLPROG

FODBRAZ]
20.439
spect

S mm Multinu

b LE
65536
CIC13
17000
il
18832 303 M
0. 267360 e
1740038 sec
19585 .2
o 0 user
6. Q0 usec
3000 K
2. 00000000 sEc
©.030000M0 sec
0. 00002000 sec

masmasmsssss CHANKEL [] Sesmamsmmns
r_._n_.

1
11 80 usec
Q.00 gt
T3, 4750200 MHE

walbilg
i
110,00 usec
0.03 af
17.50 o8
17.50 o8

360, 1312005 MHr

FE - Processing paraseters

51
§F

L]
558

LB
117
PC

xea
TE AETTER0 MHZ
EM
]
1.00 Hp
L
1.49

1D MR plol paranetlers

20.00 v
234764 pom
17017 18 Hr
-20 000 pom
=1509. 35 He

12.73623 ppsicm

951.32350 Hz/cm
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Z1

Integral

DKH2-297R

H20

W W T T

- dé

Acetone

L

Current Data Parameters

NAME OKH2-297R
ExPND 1
PROCND 1

F2 - acguisition Paraneters

Date 20080407
Time 13 44
INSTRUM spect

PROBHD 5 mm BRI tH-B
BULPROG

] -

SOLVENT Aceton
N5 16
0s 2
SHH B278. 146
FIORES 0.126314
Al 3 9584243
a6 228.1
] 60400
DE 6.00
TE 300.0
01 1. 00000000

= CHAMMEL 11
iH

E.45

.00
40013247190

Hz
Hz
Sec

usec
usec
K
5ecC

usec
dg
MHz

F2 = Processing parameters

S1 32TEE
SF 400 1300106
WK na
558 L
LB 0.00
GB 0
PC 1.00

10 WMA plot parameters

Cx 20,00
F1pP 13,000
F1i 3201 .69
Fae =1.000
F2 =400, 13
FPUCH 0. M000
HICH 26009100

MHz

Hz

cm

HE

pam

Hz
pem/cm
Hz/cm
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Ph

~t
s
- =
DKH2-110 Product
o — o [T B e e § SN ~STONUO =N DWNNohwm
. 8&d 835% SRIRIANREE BEYS5ER
8 ggs difd SNRENzsuzi RARRRES
1 1 |
o]
d
Y
o |
1 @
5
Q
o +
3 9
m <
I * =Iﬁ
- n ")
- ——] e R - —— .
ppm 200 175 150 125 100 75 50 25

Current Data Parameters

MAME OHH2=110
EXPND GBB
FROCHD i

F2 = Acguisition Parameters
Dote_ 20060422
Time 17.56
INSTRUM spect
SRiaHD 5 nm BA] iH-B
PULPROG zgpg30

™ B5536
SDLVENT Aceton

L 20643

o5 4

Sk 25125.629 Hz
FIDRES 0.383367 Hz
(1] 1.3042164 sec
AB 4096

oW 19.900 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
o1 0.03000000 sec
o012 0.00002000 sec
EEELEEEEEE LS CHANMEL f] =werzssssas:
NUCH 13C

P1 16.35 usec
PL1 =6.00 dB
SFDY 100, 6237959 MH:
msmmsmsmssss CHANMEL f2 sssssssssas
CPDPAG2 waltzi6
NuC2 1H
PCPOZ2 114,00 usec
L2 0.00 d8
PLI2 24.00 o8
PL13 24.00 dB
5F02 400, 1316005 MHZ
F2 - Processing parameters
51 32768

SF 100. 6126821 MHz
WOW EM

558 a

LB 1.00 Hz
GB 1]

PC 1.40

10 NHA piot porameters

cx 20.00 en
Fip 235.324 ppm

F1 23676 .60 Hz

Far -14.402 ppm
F2 =1449 .03 Hz
PPHCH 12,48631 ppn/cn

HICH 1256. 28137 Hr/em
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DKH2-172 Flush product purified

ZT

H20

deé

Acetone

,/;;Z =

3.2120

A\

1.9753
11271

4

0.7620 ==
1.2404

Integral
1.4312
1.0000
0.9708
10160 =
2. 7323

opm 12 10 B 6 4

'
2

T T T

0

Current Data Parameters

NAME OKH2-1T2FP
EXPrD i
PROCMD 1

F2 - Acguisition Parameters
Date_ 20051123

Time 1637
INSTAUM Spect
PROEHD 5 ma Multinu
PULPADG 2930

o 5536
SOLVENT Aceton

NS 16

0s H

SHH 172 839 Wz
FIDRES 0.084190 Hz
Al 5. 3084660 sec
ARG 724.1

W aY.000 usec
OE 6.00 usec
TE 300.0 K

01 1.00000000 sec
Semmmmenman CHANMEL [ =======mi
WUy 1H

Pl 9.60 usec
PL1 -6.00 o8
SFOY 300, 1318534 MHz
Fg - Processing parameters
51 32768

SF 300 . 1300071 WHz
WDW na

558 1

L8 0.00 Hz
GB 1]

PC 1.00

10 NMR plot parameters

Cx 20,00 cr
FiF 13.000 ppr
Fi 3901 .69 Hz
Fee =1.000 ppm
F2 -300.13 Hz
PPMCH 0.70000 ppmien
HZCH 210 03100 Hzfem
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LRI 2 N H 5 SLE R R R Rt L B i R R e T I e B SRR L N T N O R et e B B R B
1]
=
o

14k

DKH2-299 Proouct

Current Data Paramgters

NAME M2 - 293P
\\.NH == = T T B YRR =T B T B A VI =1 e} EXPwl) BEE
P = R T B = [T It} FROCHD \
E r~ = [ - T - Y- T B S — R Sy SN S < & ™M
= D DV DNSS M= M N~ M) )
N T MMMy Yy — - oo = = = (e} F2 - Acouisition Parameters
Wow Em wm o o o wm w owm w e
1 1 1 ] 1 | Date 20060411
ff/ﬁ / \ \ \\ | Timg 15.26
I | 1 INSTAUM spect
111 I f PRDEHD 5 ma GNP 1H/1
FULPROG zoog3n
o 65538
SOLVENT COC13
| N3 118
| 5 F]
I HH 18756, 952 Hz
FIDAES 0.286619 Hr
] 1.7433076 sec
RG 1024
oW 26600 wsec
be 6.00 usec
TE /0.0 K
o1 2. 00000000 sec
b1 0. 03000000 sec
| o2 0. 00002000 sec
CHANNEL 1 ======zzz==m
130
5. 40 usec
-6.00 ob
75, 4106357 MHZ
1 i
L ssassssssass CHANMEL 2 ===sszzssz=
CRIPAGE wWaltz16
NUC2 IH
PCPO2 115.00 usec
PL2 0.00 aB
PLI2 20.00 dB
PL13 20.00 a8
SFOE 299.873¥1995 MHp

Fe - Processing parameters

51 JETEE

SF TH_A0237HG Mz

Rl EM

558 ]

LB 1.00 Kz
i -/ 58 [}

=t 1.40

10 N plot parateters
Cx 20.a0
FiP 234.175

-1139. 63
12. 46448 p
BASEL e i mam
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DKH2-129 Product

Frrr1trnc”

Current (ata Parameters

S112

MAME OKH2=129P
EXPND 1
BADCND 1
— nm_v F2 - AcQuisition Parameters
Date _ 20060407
zT o Tine 13.3%
INSTRUM spect
PROBHD 5 mm BBI 1H-B
PULPAOG 930
0 65236
SOLVENT Aceton
LE] 6
05 g
S B278, 145 H2
FIORES 0. 126344 Hz
] 3 9584243 s58C
G 256
O 60,400 usec
0E 6,00 usec
TE 300.0 K
ﬁ o3 1.00000000 sec
............ CHAMMEL ] ==mmemme
] HUC1 1H
] b6.45 usec
Q PL1 0.00 g8
n SFO1 400, 1324710 MHz
o]
f F2 - Processing parameters
.M._“ 51 32768
SF 400, 1300106 MHz
M WOW na
558 0
LB 0.00 Hz
| =] o
ﬁ BC 1.00
1 P L 10 NMR plot parameters
Cx 20.00 cm
e o RN [P e, BN . 43600 ppn
_ I Fi1 5201.69 Hz
| . Fap =§.000 ppa
/ \ \\./././f//\ H/_ '\ Fe -4D0. 13 Hz
) @ |alg 2l3l&2] |3 9_ 0 28009100 Hz/cm
E le || |l u] || =] | = 2. :

L :E:EE:E



OMe
141

OKH3

54

Product (Yellow 011)

Currgnt Data FParase

NaME ;
F o e I B O = F« (v = i1 0= @M o =1 E xR i
[ e =T = ] M — @ — WD M=, - BROCHO 1
= N = = 0 =T MW ~FooD@DMMNTOoWm m L
2 O o~ — i~ DD D OO WM S M~ WO w3
T A N AT ] [T TEEE N R = S un F2 - A&CgQuisityon Paramete
e e e e o v I e ] 5 e
iy 2 o ERENY _ ] iy
L \ \W\\ 11.58
\ i Vi SRR S spect
| L ! 5 mn GNP 1K1
pg 30
i

65536

18796.992 Hz
0.285819 Hz
1.7433076 seC

512
26.600 usec
6.00 usec
300.0 K
2 00000000 sec
0. 03000000 sec
Q. 00002000 sec

CHANMEL

75 4106357 M2

CHARMEL 2 =e==ssemaa=
B
tH
115.00 wsec
00 o3

wil

20.00 of
20.00 oi
299 8711998 WHz

HHZ

1z
I0 NMA plal paraseters
Cx 20.00 cm
FiP 234 196 ppm

17658 .96 M
5093 ppn
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Integral

DKH 2-298 Product (Yellow 011

=L

- db

Acetone

F2 - Acguisition Parameters
Date_ 20060417
Time 10. 48
spect
5 mm GNP 1471
rg30
65536
COC13
1B
0s 2
SWH 6172.839 Hz
FIORES 0.094190 Hz
1] 5.3084660 sec
& 228.1
Ol 81000 usec
CE B.00 wsec
E 300.0 K
01 1.00000000 sec

= CHAMNEL f1 sesss===

-y e
(=R =l

@

1
0
299 87185

usec
og
HH2

F2 - Processing parameters
1 32766

299 BF000TY MHz

lot parameters

s } 20 i

F1p 13.000 ¢

Fi Jesa. 31
-1.000
-299.87

0.70000
209 .50800
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w DKH2-298 Product
—
Current Oata Parameters
NME [KHZ- 298P
S DM T M D e T QDD O M T O U e I~ ZHFND BEE
NN O -y s = OOl s @O o™~ i =
E MOoOMU—=W0OoTOMMIU =00 MNMMEBMMOMUDMWLMFADST o0 SAOCND
a T EUNOR VOO YT UNO oUW T MG~ ~ D
WWT < 5 MO0~ O F2 - AcgQuisition Paraneters
prem— == A i S 1Ak i S il S L gL gl ol e g
LioLL Lo Lol b _//;_ | \_ > 01 [ e \.\L\.,_ ._b..mu maa”MhM_m
- e T e e - imp
<L — |n..|n.rr|rr!mu.n!n:.?.. IJ/ \\ = — = INSTRUM spect
n i _ PADBHD & mm ONP 1H/1
PULPROG 1gp530
™ B5536
SOLVENT cocis3
NS 11490
o5 4
SWH 18796992 Hz
FI0DRES 0.286819 Hz
An 1.7433076 sec
A6 456 .1
i} 26 600 usec
DE 6,00 usec
i TE 0.0 K
| 01 200000000 sec
| | D11 003000000 sec
o012 000 sec

6.0

75. 4106357 »

|||||||||||| CHANMNEL 12 =snucas

CPOPAG2 waltzi
iH

PCPO2 115,00 us
0. DD
20.00

P99 8711995 MHz

ng parangters

Hz

0 HHR plot parameters

20.00 cm

231 160 ppa
1765621 Hz

-13.129 ppn
-1140_78 Hz

§ . i 17 45446 ppr/cn
' Dl e e fom
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11a

A yellow plate shaped crystal of 11a (C12 H11 N) with approximate dimensions 0.10 x
0.30 x 0.40 mm, was used for the X-ray crystallographic analysis. The X-ray intensity
data were measured at 108(2) K, cooled by Rigaku-MSC X-Stream 2000, on a Bruker
SMART APEX CCD area detector system equipped with a graphite monochromator and
a MoK fine-focus sealed tube (. = 0.71073A) operated at 1600 watts power (50 kV, 32
mA). The detector was placed at a distance of 5.8 cm from the crystal.

A total of 1850 frames were collected with a scan width of 0.3° in ® and an exposure
time of 20 seconds/frame. The total data collection time was about 12 hours. The frames
were integrated with the Bruker SAINT software package using a narrow-frame
integration algorithm. The integration of the data using a Monoclinic unit cell yielded a
total of 5358 reflections to a maximum 0 angle of 28.28° (0.90 A resolution), of which
2066 were independent, completeness = 94.9 %, R, = 0.0178, Ry, = 0.0245 and 1729
were greater than 2c(I). The final cell constants: a = 11.907(4)A, b = 5.6848(16)A, ¢ =
12.950(4)A, o = 90°, B = 92.517(5)°, y = 90°, volume = 875.7(4)A°, are based upon the
refinement of the XYZ-centroids of 2113 reflections above 20c(I) with 2.274° <0
<28.242° . Analysis of the data showed negligible decay during data collection. Data
were corrected for absorption effects using the multiscan technique (SADABS). The

ratio of minimum to maximum apparent transmission was 0.849448.

The structure was solved and refined using the Bruker SHELXTL (Version 6.1) Software
Package, using the space group P2(1)/n, with Z = 4 for the formula unit, C12 H11 N .

The final anisotropic full-matrix least-squares refinement on F* with 119 variables
converged at R1 = 5.17 %, for the observed data and wR2 = 13.90 % for all data. The
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goodness-of-fit was 1.072 . The largest peak on the final difference map was 0.403 ¢/A>
and the largest hole was -0.249 ¢/A®. Based on the final model, the calculated density of
the crystal is 1.283 g/cm’ and F(000) amounts to 360 electrons.
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12g
Ph

A yellow needle shaped crystal of 129 (C18 H17 N) (two molecules in the asymmetric
unit) with approximate dimensions 0.04 x 0.08 x 0.35 mm, was used for the X-ray
crystallographic analysis. The X-ray intensity data were measured at 298(2) K, on a
Bruker SMART APEX CCD area detector system equipped with a graphite
monochromator and a MoKa fine-focus sealed tube (A = 0.71073A) operated at 1600
watts power (50 kV, 32 mA). The detector was placed at a distance of 5.8 cm from the
crystal.

A total of 1850 frames were collected with a scan width of 0.3° in ® and an exposure
time of 10 seconds/frame. The total data collection time was about 8 hours. The frames
were integrated with the Bruker SAINT software package using a narrow-frame
integration algorithm. The integration of the data using a Triclinic unit cell yielded a total
of 8236 reflections to a maximum 0 angle of 28.27 ° (0.90 A resolution), of which 6090
were independent, completeness = 89.6 %, Ry, = 0.0758, Rgj, =0.2293 and 1717 were
greater than 25(I). The final cell constants: a = 5.538(3)A, b=9.573(5)A, c =
25.815(14)A, o= 90°, p = 87.270(12)°, y = 90°, volume = 1367.1(13)A°, are based upon
the refinement of the XYZ-centroids of 715 reflections above 20c(I) with 2.269° <6
<27.720° . Analysis of the data showed negligible decay during data collection. Data
were corrected for absorption effects using the multiscan technique (SADABS). The

ratio of minimum to maximum apparent transmission was 0.03821.
The structure was solved and refined using the Bruker SHELXTL (Version 6.1) Software
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Package, using the space group P-1, with Z = 2 for the formula unit, C36 H34 N2 . The
final anisotropic full-matrix least-squares refinement on F with 345 variables converged
at R1 = 8.23 %, for the observed data and wR2 = 21.67 % for all data. The goodness-of-
fit was 0.829 . The largest peak on the final difference map was 0.233 ¢/A” and the
largest hole was -0.247 ¢/A*. Based on the final model, the calculated density of the
crystal is 1.202 g/cm® and F(000) amounts to 528 electrons.
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