Efficient Access to Azaindoles and Indoles

Mark McLaughlin,* Michael Palucki and Ian W. Davies

Department of Process Research, Merck Research Laboratories, Merck & Co., Inc.

Rahway, NJ 07065

mark_mclaughlin@merck.com

Supporting Information

Table of Contents:

General considerations

General procedure A: Reductive alkylation of arylamines

Analytical data for alkylated arylamines

General procedure B: Azaindole synthesis with dppb

General procedure C: Azaindole synthesis with X-Phos

General procedure D: Indole synthesis with X-Phos

Analytical data for azaindoles and indoles

NMR spectra of alkylated arylamines

NMR spectra of azaindoles and indoles

3-7

7-8

8-9

9-15

15-27

28-40



General considerations: Screening reactions were conducted under a nitrogen
atmosphere in 8 mL vials equipped with magnetic stir-bars and septa. Larger scale
preparative reactions were conducted in standard RB-flasks under a nitrogen atmosphere.
HPLC grade solvents were used with no additional purification/drying. NMR spectra
were recorded using a Bruker DPX-400 spectrometer; 'H NMR recorded at 400 MHz and
C recorded at 100 MHz. TLC was performed using 2.5 cm x 7.5 cm EMD glass-backed
plates (silica gel 60, Fjs4, 250 pm thickness). Flash column chromatography was
performed using EMD silica gel 60, 230-400 mesh. HPLC was performed on an Agilent
1100 Series machine using an Agilent Zorbax (Eclipse XDB C8) column (4.6 mm x 150
mm), 0.65 mL/min flowrate, 205 nm detection, 30 °C column temperature; mobile phase
MeCN/0.1% aq. H3PO4 10/90 for 3 min then ramp to 60/40 over 10 min then ramp to
95/5 over 2 min then 95/5 for a further 4 min.

General procedure A

Reductive alkylation of arylamines: To a RB-flask equipped with magnetic stir-bar and
temperature probe was charged the arylamine (100 mol%) and the carbonyl compound
(110 mol%) followed by i-PrOAc (12 mL/g of arylamine) and trifluoroacetic acid (200
mol%). Sodium triacetoxyborohydride (120 mol%) was added as a solid over 1 min,
normally accompanied by an increase in temperature to ~ 40 °C. After 10 min agitation,
the mixture was usually homogeneous and LC analysis indicated complete consumption
of the arylamine. A solution of 10 wt% aqueous NaOH was added to the mixture until pH
8-9. The phases were allowed to separate and the organic phase washed with brine then
dried over Na,SO,, filtered and concentrated to afford the crude product. The crude
product was normally used directly in the subsequent Sonogashira-indolization
procedure. Analytical and isolated yield data given below refer to material purified by

silica chromatography using an appropriate hexane : EtOAc gradient.
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4-(2-Chloropyridin-3-ylamino)piperidine-1-carboxylic acid ethyl ester (3a):
Following the general reductive alkylation procedure, 3a was obtained as an off-white
solid (92%): 'H NMR (400 MHz, DMSO) & 1.17 (t, J = 7.2 Hz, 3H), 1.36-1.48 (m, 2H),
1.81-1.89 (m, 2H), 2.81-2.99 (m, 2H), 3.46-3.59 (m, 1H), 3.88-4.10 (m, 4H), 5.13 (d, J =
8.0 Hz, 1H), 7.14-7.20 (m, 2H), 7.57-7.61 (m, 1H); °C {'"H} NMR (100 MHz, DMSO) &
15.0, 31.3, 42.9, 49.1, 61.0, 118.8, 124.2, 135.8, 136.4, 140.2, 155.0. HRMS calcd. for
C3H sCIN;0, [M+H]" 284.11603, found 284.11692.

(2-Chloropyridin-3-yl)-(4-methoxybenzyl)amine (3b): Following general procedure A,
3b was obtained as an off-white solid (97%): 'H NMR (400 MHz, CDCls) & 3.77 (s, 3H),
4.28 (s, 2H), 4.81 (br s, 1H), 6.82 (dd, J = 8.0, 1.6 Hz, 1H), 6.87 (d, J = 8.4 Hz, 2H), 7.00
(dd, J = 8.0, 4.8 Hz, 1H), 7.24 (d, J = 8.6 Hz, 2H), 7.68 (dd, J = 4.6, 1.6 Hz, 1H); °C
{IH} NMR (100 MHz, CDCIls) ¢ 46.8, 55.2, 114.2, 117.8, 123.3, 128.4, 129.6, 136.3,
136.9, 140.5, 159.0. HRMS calcd. for C;3H;3CIN,O [M+H]" 249.0795, found 249.0794.



(2-Chloropyridin-3-yl)-(4-fluorobenzyl)amine (3c): Following general procedure A, 3a
was obtained as an off-white solid (90%): '"H NMR (400 MHz, DMSO) & 4.40 (s, 2H),
6.43 (br s, 1H), 6.85 (d, J = 7.6 Hz, 1H), 7.05 (dd, J = 7.6, 4.4 Hz, 1H), 7.08-7.17 (m,
2H), 7.32-7.42 (m, 2H), 7.56 (d, J = 4.4 Hz, 1H); °C {'"H} NMR (100 MHz, DMSO) &
45.2, 115.4 (d, Jcr = 20.1 Hz), 118.4, 124.0, 129.1 (d, Jcr = 10.1 Hz), 135.4, 135.8,
136.3, 1409, 161.6 (d, Jcr = 240 Hz). HRMS caled. for Cj,H;(CIFN, [M+H]"
237.05893, found 237.06003.

Benzyl-(2-chloropyridin-3-yl)amine (3d)': Following the general reductive alkylation
procedure, 3d was obtained as an off-white solid (94%): 'H NMR (400 MHz, DMSO) &
4.34 (s, 2H), 6.40 (br s, 1H), 6.85 (dd, J = 8.0, 1.2 Hz, 1H), 7.03 (dd, J = 8.0, 4.4 Hz,
1H), 7.17-7.24 (m, 1H), 7.26-7.38 (m, 4H), 7.57 (dd, J = 4.8, 1.2 Hz, 1H); °C {'H}
NMR (100 MHz, DMSO) 6 46.0, 118.4, 124.0, 127.2 (2C), 128.8, 135.7, 136.3, 139.3,
141.1. HRMS caled. for C,H;CIN, [M+H]" 219.06835, found 219.06897.

(2-Chloropyridin-3-yl)-cyclohexylmethylamine (3e): Following general procedure A,
3e was obtained as an oil (89%): '"H NMR (400 MHz, CDCls) § 0.92-1.05 (m, 2H), 1.10-
1.32 (m, 3H), 1.52-1.85 (m, 7H), 2.96 (d, J = 7.6 Hz, 2H), 6.84 (dd, J = 8.0, 4.4 Hz, 1H),
7.05 (dd, J = 8.0, 4.4 Hz, 1H), 7.65 (dd, J = 4.4, 1.6 Hz, 1H); °C {'"H} NMR (100 MHz,

! Fuwa, H.; Kobayashi, T.; Tokitoh, T.; Torii, Y.; Natsugari, H. Tetrahedron 2005, 61, 4297-4312.



CDCl3) 6 25.8,26.3,31.1,37.1, 49.7, 117.1, 123.3, 135.7, 136.8, 140.9. HRMS calcd. for
C12H17CIN, [M+H]" 225.11530, found 225.11519.
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(2-Chloropyridin-3-yl)cyclopentylamine (3f): Following general procedure A, 3f was
obtained as a pale yellow oil (88%): '"H NMR (400 MHz, CDCl;) & 1.43-1.54 (m, 2H),
1.56-1.67 (m, 2H), 1.68-1.76 (m, 2H), 1.95-2.05 (m, 2H), 3.69-3.76 (m, 1H), 4.44 (br,
1H), 6.87 (dd, J = 8.0, 1.6 Hz, 1H), 7.04 (dd, J = 8.0, 4.4 Hz, 1H), 7.64 (dd, J =44, 1.6
Hz, 1H); C {'"H} NMR (100 MHz, CDCl3) & 23.9, 33.2, 54.0, 117.9, 123.2, 135.6,
136.8, 140.4. HRMS calcd. for C1oH;3CIN, [M+H]" 197.08400, found 197.08296.
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(2-Chloropyridin-3-yl)cyclohexylamine (3g)%: Following general procedure A, 3g was
obtained as an oil (91%): "H NMR (400 MHz, CDCls) & 1.11-1.35 (m, 5H), 1.51-1.60 (m,
1H), 1.63-1.73 (m, 2H), 1.88-1.96 (m, 2H), 3.13-3.20 (m, 1H), 4.18 (br, 1H), 6.79 (dd, J
= 8.0, 1.6 Hz, 1H), 6.96 (dd, J = 8.0, 4.4 Hz, 1H), 7.55 (dd, J = 4.4, 1.6 Hz, 1H); °C
{'"H} NMR (100 MHz, CDCl3)  24.5, 25.5, 32.6, 51.0, 117.5, 123.2, 135.4, 136.7, 139.7.
HRMS calcd. for C;H;5CIN, [MJrH]+ 211.09965, found 211.10019.
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2 Kuethe, J. T.; Wong, A.; Davies, . W. J. Org. Chem. 2004, 69, 7752-7754.



(2-Chlorophenyl)-(4-methoxybenzyl)amine (3h): Following general procedure A, 3h
was obtained as an off-white solid (94%): "H NMR (400 MHz, CDCls) & 3.86 (s, 3H),
437 (s, 2H), 4.74 (br s, 1H), 6.71 (dt, J = 8.4, 1.4 Hz, 2H), 6.98 (d, J = 8.4 Hz, 2H), 7.18
(dt, J = 8.4, 1.6 Hz, 1H), 7.33-7.38 (m, 3H); °C {'H} NMR (100 MHz, CDCls)  47.3,
55.2, 111.5, 114.1, 117.3, 119.1 127.8, 128.6, 129.1, 130.7, 143.9, 159.0. HRMS calcd.
for C14H4CINO [M+H]" 248.0842, found 248.0845.
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Benzyl-(2-chloro-4-fluorophenyl)amine (3i): Following general procedure A, 3i was
obtained as an off-white solid (85%): '"H NMR (400 MHz, CDCls) & 4.44 (d, J = 5.6 Hz,
2H), 4.71 (br s, 1H), 6.64 (dd, J = 9.2, 5.2 Hz, 1H), 6.93 (dt, J = 9.2, 2.8 Hz, 1H), 7.17
(dd, J = 8.0, 2.8 Hz, 1H), 7.36-7.43 (m, 1H), 7.44-7.49 (m, 4H); °C {'H} NMR (100
MHz, CDCls) 6 48.3, 111.7 (d, Jcr = 10.1 Hz), 114.4 (d, Jcr = 20.1 Hz), 116.5 (d, Jcr =
30.2 Hz), 119.9 (d, Jcr = 10.1 Hz), 127.3, 127.5, 128.8, 138.6, 140.7, 155.5 (d, Jcr = 241
Hz). HRMS calcd. for C3H;;CIFN [M+H]" 236.06423, found 236.06428.
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(2-Chloro-4-methylphenyl)-(4-methoxybenzyl)amine  (3j):  Following  general
procedure A, 3j was obtained as an oil (84%): '"H NMR (400 MHz, CDCl;) & 2.26 (s,
3H), 3.84 (s, 3H), 4.33 (s, 2H), 4.55 (br, 1H), 6.60 (d, J = 8.0 Hz, 1 H), 6.89-6.97 (m,
3H), 7.14 (s, 1H), 7.32 (d, J = 8.4 Hz, 2H); °C {'H} NMR (100 MHz, CDCls) & 20.1,



47.5, 552, 111.6, 114.0, 118.9, 126.8, 128.2, 128.5, 129.5, 130.9, 141.6, 158.8. HRMS
caled. for C;sH;¢CINO [M+H]" 262.0999, found 262.0997.
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Benzyl-(2-chloro-5-nitrophenyl)amine (3k): Following general procedure A, 3k was
obtained as a yellow solid (84%): '"H NMR (400 MHz, CDCls) & 4.50 (d, J = 6.0 Hz, 2H),
6.83-6.90 (m, 1H), 7.19-7.27 (m, 2H), 7.29-7.39 (m, 5H), 7.50 (d, J = 8.8 Hz, 1H); °C
{IH} NMR (100 MHz, CDCl) ¢ 46.2, 105.2, 111.1, 124.8, 127.1, 127.3, 128.9, 130.2,
139.0, 145.1, 147.7. HRMS calcd. for C;3H,,CIN,0, [M+H]" 263.0587, found 263.0588.
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Benzyl-(2-chloro-4-nitrophenyl)amine (3l): Following general procedure A, 3l was
obtained as a yellow solid (72%): 'H NMR (400 MHz, CDCls)  4.55 (d, J = 6.0 Hz, 2H),
6.65 (d, J = 9.2 Hz, 1H), 7.16-7.26 (m, 1H), 7.27-7.38 (m, 4H), 7.51-7.65 (m, 1H), 7.92
(d, J=9.2 Hz, 1H), 8.07-8.16 (m, 1H); °C {'"H} NMR (100 MHz, CDCLs) & 46.1, 110.3,
117.2, 125.1, 125.5, 127.1, 127.4, 1289, 136.3, 138.6, 149.8. HRMS calcd. for
C3H;,CIN,O, [M+H]" 263.0587, found 263.0586.

General procedure B
Azaindole synthesis with dppb: To a vial equipped with a stir-bar and septum was
charged Pd(OAc); (2 mol%), dppb (4 mol%), K,CO3 (300 mol%) and the chloropyridine



substrate (100 mol%). MeCN (< 50 ppm H,O, 10 mL/g substrate) was added and the
system was purged with N, for 10 min. The mixture was aged for a further 20 min before
the alkyne (110 mol%) was added neat via syringe. The mixture was then heated at 80 °C
using an aluminum reaction block. After 16 h, LC and TLC analysis confirmed complete
conversion of the chloropyridine. The mixture was allowed to cool to rt and treated with
IM t-BuOK in THF (50 mol%), causing the mixture to become deep red in color. After
30 min, TLC and LC analysis confirmed complete indolization. Water and i-PrOAc were
added and the separated organic phase was washed with brine, dried over Na;SOs,
filtered and concentrated. The azaindole/indole product was isolated following silica

chromatography using an appropriate hexane : EtOAc gradient elution.

General procedure C

Azaindole synthesis with X-Phos: To a vial equipped with a stir-bar and septum was
charged PdCI;(MeCN), (1 mol%), X-Phos (3 mol%), K,CO; (300 mol%) and the
chloropyridine substrate (100 mol%). MeCN (< 50 ppm H,O, 10 mL/g substrate) was
added and the system was purged with N, for 10 min. The mixture was aged for a further
20 min before the alkyne (105 mol%) was added neat via syringe. The mixture was then
heated at 60 °C using an aluminum reaction block. After 16 h, LC and TLC analysis
confirmed complete conversion of the chloropyridine. The mixture was allowed to cool
to rt and treated with 1M t-BuOK in THF (50 mol%), causing the mixture to become
deep red in color. After 30 min, TLC and LC analysis confirmed complete indolization.
Water and i-PrOAc were added and the separated organic phase was washed with brine,
dried over Na,SQy, filtered and concentrated. The azaindole/indole product was isolated

following silica chromatography using an appropriate hexane : EtOAc gradient elution.

General procedure D

Indole synthesis with X-Phos: To a vial equipped with a stir-bar and septum was
charged PdCl;(MeCN), (1 mol%), X-Phos (3 mol%), K,CO; (300 mol%) and the
chloropyridine substrate (100 mol%). MeCN (< 50 ppm H,O, 10 mL/g substrate) was
added and the system was purged with N, for 10 min. The mixture was aged for a further

20 min before the alkyne (110 mol%) was added neat via syringe. The mixture was then



heated at 80 °C using an aluminum reaction block. After 16 h, LC and TLC analysis
confirmed complete conversion of the chloropyridine. The mixture was allowed to cool
to rt and treated with 1M t-BuOK in THF (50 mol%), causing the mixture to become
deep red in color. After 30 min, TLC and LC analysis confirmed complete indolization.
Water and i-PrOAc were added and the separated organic phase was washed with brine,
dried over Na,SQy, filtered and concentrated. The azaindole/indole product was isolated

following silica chromatography using an appropriate hexane : EtOAc gradient elution.
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4-(2-Phenylpyrrolo[3,2-b]pyridin-1-yl)piperidine-1-carboxylic acid ethyl ester (4a):
Following general procedure B, azaindole 4a was obtained as a solid (88%): 'H NMR
(400 MHz, CDCls)  1.28 (t, J = 7.2 Hz, 3H), 1.81-2.50 (m, 2H), 2.36-2.50 (m, 2H), 2.65-
2.77 (m, 2H), 4.17 (q, J = 7.2 Hz, 2H), 4.24-4.42 (m, 3H), 6.68 (s, 1H), 7.05 (dd, J = 8.0,
4.4, 1H), 7.40-7.52 (m, 5H), 7.81 (d, J = 8.0 Hz, 1H), 8.44 (d, J = 4.4 Hz, 1H); °C {'H}
NMR (100 MHz, CDCls) 6 14.6, 30.7, 43.5, 54.5, 61.5, 103.8, 115.8, 119.0, 128.6, 128.7
(2C), 1293, 132.4, 143.3, 144.5, 147.0, 155.3. HRMS calcd. for Cy1H3N,0, [M+H]"
350.18630, found 350.18748.

MeQ



1-(4-Methoxybenzyl)-2-phenyl-1H-pyrrolo[3,2-b]pyridine (4b): Following general
procedure B, azaindole 4b was obtained as a solid (90%): 'H NMR (400 MHz, CDCLs) &
3.76 (s, 3H), 5.31 (s, 2H), 6.77-6.86 (m, 3H), 6.88-6.93 (m, 2H), 7.01-7.07 (m, 1H), 7.37-
7.51 (m, 6H), 8.48 (d, J = 4.8 Hz, 1H); °C {'"H} NMR (100 MHz, CDCL) & 47.1, 55.1,
103.3, 114.1, 116.5, 117.5, 127.1, 128.6 (2C), 129.2, 129.3, 130.8, 131.9, 143.7, 145.0,
146.7, 158.8. HRMS calcd. for C;H;gN,O [M+H]" 315.1497, found 315.1494.

1-(4-Fluorobenzyl)-2-phenyl-1H-pyrrolo[3,2-b]pyridine  (4c): Following general
procedure B, azaindole 4¢ was obtained as a solid (89%): "H NMR (400 MHz, CDCl:) &
5.29 (s, 2H), 6.84 (s, 1H), 6.86-6.95 (m, 4H), 7.01 (dd, J = 8.0, 4.4 Hz, 1H), 7.34-7.45
(m, 6H), 8.47 (4.4, 1.6 Hz, 1H); °C {'"H} NMR (100 MHz, CDCl:) & 46.9, 103.5, 115.7
(d, Jcr = 21.6 Hz), 116.6, 117.4, 127.5, 127.6, 128.7, 129.1, 130.7, 131.6, 133.0, 143.8,
144.9, 146.7, 162.0 (d, Jcr = 246.0 Hz). HRMS calcd. for C,0H;sFN, [M+H]" 303.12920,
found 303.13130.

1-Benzyl-2-phenyl-1H-pyrrolo[3,2-b]pyridine (4d): Following general procedure B,
azaindole 4d was obtained as a solid (87%): '"H NMR (400 MHz, CDCls) & 5.31 (s, 2H),
6.89 (s, 1H), 6.92-7.00 (m, 3H), 7.17-7.26 (m, 3H), 7.33-7.41 (m, 4H), 7.43-7.47 (2H),

10



8.47 (d, J = 4.4 Hz, 1H); °C {'H} NMR (100 MHz, CDCL) & 47.6, 103.3, 116.6, 117.5,
125.8, 127.4, 128.6 (2C), 128.8, 129.2, 130.9, 131.7, 137.4, 143.7, 145.0, 146.7. HRMS
caled. for CooH N> [M+H]" 285.13862, found 285.13861.

1-Cyclohexylmethyl-2-phenyl-1H-pyrrolo[3,2-b]pyridine (4e): Following general
procedure B, azaindole 4e was obtained as a solid (86%): 'H NMR (400 MHz, CDCl) &
0.58-0.75 (m, 2H), 0.90-1.05 (m, 3H), 1.24-1.35 (m, 2H), 1.44-1.66 (m, 4H), 4.01 (d, J =
7.6 Hz, 2H), 6.71 (s, 1H), 7.08 (dd, J = 8.0, 4.4 Hz, 1H), 7.37-7.50 (m, 5H), 7.63 (d, J =
8.0 Hz, 1H), 8.45 (dd, J = 4.4, 1.2 Hz, 1H); “C {'"H} NMR (100 MHz, CDCL) & 25.5,
26.0, 30.6, 38.4, 50.0, 103.1, 116.0, 117.3, 128.3, 128.5, 129.4, 130.7, 132.6, 143.2,
145.0, 146.4. HRMS calcd. for CooH2oN, [M+H]™ 291.18558, found 291.18645.
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1-Cyclopentyl-2-phenyl-1H-pyrrolo[3,2-b]pyridine (4f): Following general procedure
B, azaindole 4f was obtained as a solid (83%): 'H NMR (400 MHz, CDCl:) § 1.63-1.78
(m, 2H), 1.94-2.11 (m, 4H), 2.20-2.35 (m, 2H), 4.75-4.87 (m, 1H), 6.67 (s, 1H), 7.08 (dd,
J = 8.0, 4.4 Hz, 1H), 7.43-7.54 (m, 5H), 7.77 (d, J = 8.0 Hz, 1H), 8.46 (dd, J = 4.4, 1.2
Hz, 1H); PC {'"H} NMR (100 MHz, CDCL) § 25.1, 30.5, 57.1, 102.9, 115.5, 118.6,
127.9, 128.4, 128.5, 129.4, 132.7, 143.0, 145.3, 147.2. HRMS calcd. for Ci;sH;sN»
[M+H]" 263.15482, found 263.15493.

11
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1-Cyclohexyl-2-phenyl-1H-pyrrolo[3,2-b]pyridine (4g): Following general procedure
B, azaindole 4g was obtained as a solid (88%): "H NMR (400 MHz, CDCls) & 1.14-1.32
(m, 3H), 1.66-1.73 (m, 1H), 1.78-1.94 (m, 4H), 2.12-2.29 (m, 2H), 4.14-4.25 (m, 1H),
6.68 (s, 1H), 7.03 (dd, J = 8.0, 4.4 Hz, 1H), 7.36-7.48 (m, 5H), 7.89 (d, J = 8.0 Hz, 1H),
8.43 (dd, J = 4.4, 1.2 Hz, 1H); °C {'"H} NMR (100 MHz, CDCl:) & 25.3, 26.0, 31.8,
56.4,103.2, 115.5, 119.4, 128.4, 128.5, 128.7, 129.3, 132.8, 142.9, 144.7, 147.0. HRMS
calcd. for Ci9HoN» [MJrH]+ 277.16993, found 277.17098.

pd
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1-Benzyl-2-butyl-1H-pyrrolo[3,2-b]pyridine (4m): Following general procedure B,
azaindole 4m was obtained as a solid (91%): 'H NMR (400 MHz, CDCls) & 0.80 (t, J =
7.6 Hz, 3H), 1.23-1.33 (m, 2H), 1.51-1.66 (m, 2H), 2.54 (t, J = 7.6 Hz, 2H), 5.08 (s, 2H),
6.47 (s, 1H), 6.75-6.81 (m, 3H), 7.03-7.12 (m, 3H), 7.21 (d, J = 8.4 Hz, 1H), 8.29 (dd, J =
4.8, 1.2 Hz, 1H); "*C {'"H} NMR (100 MHz, CDCl:) & 13.7, 22.2, 26.3, 30.1, 46.1, 100.5,
115.4, 115.8, 125.6, 127.3, 128.6, 129.9, 137.1, 142.7, 145.2, 146.7. HRMS calcd. for
C1sH20N, [M+H]" 265.16993, found 265.17031.
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1-Benzyl-2-cyclohex-1-enyl-1H-pyrrolo[3,2-b]pyridine  (4n):  Following general
procedure B, azaindole 4n was obtained as a solid (90%): 'H NMR (400 MHz, CDCLs) &
1.56-1.65 (m, 2H), 1.67-1.75 (m, 2H), 2.09-2.17 (m, 2H), 2.25-2.32 (m, 2H), 5.31 (s,
2H), 5.85-5.89 (m, 1H), 6.63 (s, 1H), 6.92 (dd, J = 8.0, 4.8 Hz, 1H), 6.96 (d, J = 6.4 Hz,
2H), 7.15-7.27 (m, 3H), 7.31 (d, J = 8.4 Hz, 1H), 8.39 (dd, J = 4.4, 1.2 Hz, 1H); °C
{'H} NMR (100 MHz, CDCls) & 21.7, 22.6, 25.5, 29.5, 47.6, 101.2, 116.0, 117.0, 125.9,
127.2,128.7, 129.3, 130.3, 130.6, 137.7, 143.3, 146.7, 146.9. HRMS calcd. for CyoH2oN;
[M+H]" 289.16993, found 289.17125.
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1-Benzyl-2-(4-chlorobutyl)-1H-pyrrolo[3,2-b]pyridine  (40):  Following general
procedure B, azaindole 40 was obtained as a solid (86%): 'H NMR (400 MHz, CDCLs) &
1.71-1.82 (m, 4H), 2.60-2.68 (m, 2H), 3.38-3.45 (m, 2H), 5.21 (s, 2H), 6.52 (s, 1H), 6.86
(d, J = 8.0 Hz, 2H), 6.91 (dd, J = 8.0, 4.4 Hz, 1H), 7.15-7.22 (m, 3H), 7.35 (d, J = 8.0
Hz, 1H), 8.36 (dd, J = 4.4, 1.2 Hz, 1H); °C {'"H} NMR (100 MHz, CDCL) & 25.2, 25.9,
31.8, 44.5, 46.2, 100.8, 115.7, 116.0, 125.7, 127.5, 128.8, 130.1, 137.0, 142.9, 144.2,
146.6. HRMS calcd. for CsH9CIN, [M+H]" 299.13095, found 299.13164.
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1-Benzyl-5-fluoro-2-phenyl-1H-indole (4i): Following general procedure D, indole 4i
was obtained as a solid (84%): '"H NMR (400 MHz, CDCls) & 5.46 (s, 2H), 6.77 (s, 1H),
7.03 (dt, J =9.2, 2.8 Hz, 1H), 7.14 (d, J = 6.8 Hz, 2H), 7.20 (dd, J = 9.2, 4.4 Hz, 1H),
7.34-7.43 (m, 3H), 7.45-7.54 (m, 4H), 7.56-7.61 (m, 2H); °C {'H} NMR (100 MHz,
CDCL) 6 47.9, 102.4, 105.4 (d, Jcr = 30.2 Hz), 110.3 (d, Jcr = 30.2 Hz), 111.3 (d, Jcr =
10.1 Hz), 126.0, 127.4, 128.4, 128.6, 128.7, 128.9, 129.2, 132.5, 134.6, 138.0, 143.5,
158.1 (d, Jcr = 231 Hz). HRMS caled. for CH¢FN [MJrH]+ 302.13450, found
350.13482.

OoN N
L))

4k

1-Benzyl-6-nitro-2-phenyl-1H-indole (4k): Following general procedure D, indole 4k
was obtained as a solid (78%): '"H NMR (400 MHz, CDCls) & 5.46 (s, 2H), 6.74 (s, 1H),
6.99 (d, J = 8.0 Hz, 2H), 7.24-7.33 (m, 3H), 7.42-7.48 (m, 5H), 7.70 (d, J = 8.4 Hz, 1H),
8.06 (dd, J = 8.8, 2.0, 1H), 8.17-8.19 (m, 1H); °C {'"H} NMR (100 MHz, DMSO) & 47.4,
103.8, 108.1, 115.6, 120.9, 126.2, 127.7, 129.1, 129.3, 129.4, 129.5, 131.3, 133.1, 136.5,
137.9, 142.6, 147.7. HRMS calcd. for C;H;¢N,O, [M+H]"329.1290, found 329.1285.

14



N
(I
O,N

4

1-Benzyl-5-nitro-2-phenyl-1H-indole (4l): Following general procedure D, indole 4l
was obtained as a solid (72%): '"H NMR (400 MHz, CDCls) & 5.43 (s, 2H), 6.81 (s, 1H),
6.99 (d, J =7.2 Hz, 2H), 7.22 (d, J = 9.2 Hz, 1H), 7.26-7.34 (m, 3H), 7.42-7.48 (m, SH),
8.06 (dd, J = 9.2, 2.4 Hz, 1H), 8.63 (d, J = 2.4 Hz, 1H); *C {'H} NMR (100 MHz,
CDCL) 6 48.0, 104.3, 110.4, 117.4, 117.5, 125.8, 127.4, 127.6, 128.7, 128.9, 129.0,
129.2, 131.3, 136.8, 140.5, 142.0, 145.0. HRMS caled. for CyH;¢N,O, [M+H]
329.1290, found 329.128.
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Current Data Parameters

NAME 224520-133-2
EXPNO 1
PROCND 1

F2 - Acquisition Parameters

Date_ 20060306
Time 12.32
INSTRUM spect
PROBHD 5 mm GNP 1H/1
PULPROG 2930
A} 32768
SOLVENT DMSO
NS 32
os 2
SWH 6561 .680 Hz
FIDRES 0.200247 Hz
AQ 2.4969716 sec
G 40.3
oW 76.200 usec
i3 6.00 usec
TE 300.2 K
01 0.10000000 sec
NCREST 0.00000000 sec
NCWAK 0.01500000 sec
= CHANNEL f1
1H
10.00 usec
-5.00 0B
5FO1 400.1322007 NHz

F2 - Pracessing paraneters

51 16384

SF 400.1300056 NHZ
HDW EM

5SB [

LB 0.30 Hz
68 [

PC 1.00

1D NMA plot parameters

N

ZT

Cl
3a

NCO,Et

nmr400c h1

X 23.50 cn
oy 12.00 cm
F1P 9.000 ppm
F1 3601.17 Hz
Fap 0.000 ppm
F2 0.00 Hz
PPMCM 0.38288 ppm/cn
HZCN 163.24127 Hz/cm
SO,

R A R B T B B B B R B A B A B R R o - R A A R R O R e R e R R I

ppm B 7 6 5 2 1
Current Data Parameters
NAME 224520-133-2
EXPNO 2
PROCND 1 c-13 nmr400c
F2 - Acquisition Parameters
Date_ 20060306
Time 12.38
INSTRUN spect
PROBHIL 5 nm GNP 1H/1 < a s @ N@ e monaooanwan <
PULPA 2gdc B LER P T SYLSSTERaaS <
m = 65536 - ~ = - =
SOLVENT MeoH
NS 336
0s 0
SHH 26246.719 Hz
FIDRES 0.400493 Hz
AQ 1.2485108 sec
A6 8192
ow 19.050 usec
e £.00 usec H
1€ 300.2 K
01 0.10000000 sec N
a11 0.03000000 sec AN
NCREST 0.00000000 sec
NCHAK 0.01500000 sec

=== CHANNEL f1 === Z NCOZEt
NuCt N Cl
p1 2.50 usec
PL1 0.00 d8 3
SFO1 100.6237964 MHz a

= CHANNEL f2

CPOPAG2 waltz16
Nuc2 1H
pCPO2 95.00 usec
pL2 120.00 ¢8
pL12 18.00 d8
SF02 400. 1322007 WHz
F2 - Pracessing parameters
sI 32768
SF 100.6127796 MHz
HOW
5B 0
L8 1.00 Hz
68 0
PC 1.40
1D NMA plot parameters
X 23.50 cm
oY 10.00 cm
F1P 210.000 ppm
F1 21128.68 Hz
Z3 0.000 ppm
F2 Sl Viewtof
PPMCM 8.93617 ppm/cm
HZCM: 111 899,G999 Hz/m | 1 AR R SRR RS R EREERRRRRE - R R R R R

ppm 200 180 160 140 120 100 80 60 40 20
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Current Data Parameters

NAME 224591-011-2
EXPNO 1

PROCNG 1 nmr400c h1
F2 - Acquisition Parameters

Date_ 20060127

Time 9.49

INSTRUM spect

PROBHO 5 mm GNP 1H/1

PULPROG 2930

0 32768

SOLVENT coc13

NS 32

os 2

SWH 6561 .680 Hz

FIDRES 0.200247 Hz

AQ 2.4969716 sec

RG 2B.5

ow 76.200 usec
E 6.00 usec OMe

TE 300.2 K

01 0.10000000 sec
NCREST 0.00000000 sec H
MCWAK 0.01500000 sec N

CHANNEL f1 =

1H
10.00 usec

-5.00 dB —
SFO1 400.1322007 MHZ N Cl

F2 - Pracessing paraneters

51 16384 3b

SF 400.1300056 NHz
WOW

5SB [

LB 0.30 Hz
68 [

PC 1.00

1D NMA plot parameters
[

23.50 cm
oy 12.00 cn
F1p 9.000 ppm
F1 3601.17 Hz
F2p 0.000 ppm
F2 0.00 Hz
PPMCM 0.38238 ppm/cn
HZCM 163.24127 Hz/cm

Current Data Parameters

NAME 224591-011-2
EXPNO 2

PROCNO 1 ¢-13 nmr400c
F2 - Acquisition Parameters

Date_ 20060127

Tine 9.52

INSTRUN spect o NoOMmMOSTm ©N 0~ o o ®

PROBHIL 5 nm GNP 1H/1

PULPR gtc 2 SEETER ST NN g ¢

m 2 65536 - T

SOLVENT coc13

NS 134

s [}

SHH 26246.719 Hz

FIDAES 0.400493 Hz

A 1.2485108 sec

ARG 8192

oW 19.050 usec
0E 6.00 usec OM e

TE 300.2 K

01 0.10000000 sec
o11 0.03000000 sec H
NCREST 0.00000000 sec N
NCWAK 0.01500000 sec \
CHANNEL f1 = |
13C
2.50 usec —

0.00 d8 N Cl

100.6237964 MHz

CHANNEL f2 =
CPDPRG2 waltz16
Nuc2 1H
pPcPO2 95.00 usec
pL2 120.00 08B
pLI2 18.00 dB
5F02 400.1322007 MHz

F2 - Processing parameters

sI 32768

SF 100.6127796 MHz
HOW EM

S8 [

LB 1.00 Hz
[c:] 0

pPC 1.40

1D NMA plot parameters
X

23.50 tn
cy 10.00 cm
F1P 210.000 ppm
F1 21128.68 Hz
Fop 0.000 ppm
F2 T
PPMCM 8.93647 ppn/cm
L LA B L 2 e
ppm 200 180 160 140 120 100 80 60 40 20
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Current Data Parameters

NAME 224591-010-1
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters

nmr400c h1

Date_ 20060127
Time 8.27
INSTRUN spect.
PROBHD 5 nm GNP 1H/1
PULPROG 2930
i} 32768
SOLVENT coc13
NS 32
s 2
SHH 6561.680 Hz
FIDRES 0.200247 Hz
A 2.4369716 sec
A6
oW 76.200 usec
0E 6.00 usec
T 300.2 K
01 0.10000000 sec
MCREST 0.00000000 sec
NCWAK 0.01500000 sec F
CHANNEL 1
NuCt 1H H
P1 10.00 usec
PL1 -5.00 dB N
5FO1 400.1322007 MHz X
F2 - Pracessing paraneters
sI 16384
SF 400.1300056 MHz
HOW N CI
ssB 0 (
LB 0.30 HZ
6B 0 3C
PC 1.00
1D NMR plot parameters
[ 23.50 cm
cy 12.00 cn
F1p 9.000 ppm
F1 3601.17 Hz -
F2p 0.000 ppm
F2 0.00 Hz
PPMCM 0.38238 ppm/cm
HZCM 153.24127 Hz/cem
U - . -
SRR e e e T L e o L B T EREan L e o e LA e e o e
ppm B 7 6 5 2 1
Current Data Parameters
NAME 224591-010-1
EXPNO 2
PROCNO 1 ¢-13 nmr400c
F2 - Acquisition Parameters
Date_ 20060127
Tine 9.22
DT spect ® < PmoTTNmoTO WM.~
PULPR Zade oo COUWLWWL DT @I Nnogoooaom
& 9 58 SRRHEAIIIILS SSSSAERB
™ 65536 =232 IS
SOLVENT MS0
NS 152
s 0
SHH 26246.719 Hz
FIDAES 0.400493 Hz
A 1.2485108 sec
ARG 8192
oW 19.050 usec
0E 6.00 usec
€ 300.2 K F
01 0.10000000 sec
11 0.03000000 sec H
NCREST 0.00000000 sec
NCWAK 0.01500000 sec N N
CHANNEL f1
13C
£ Z
100.6237964 MHz N CI
CHANNEL f2 =
CPDPRG2 waltz16 3C
Nuc2 1H
PCPO2 95.00 usec
pL2 120.00 08
pLI2 18.00 dB
SF02 400. 1322007 MHz
F2 - Processing parameters
sI 32768
SF 100.6127796 MHz
HOW EM
5B 0
L8 1.00 Hz
6B 0
pC 1.40
1D NMA plot parameters
X 23.50 tn
cy 10.00 cm
FiP 210.000 ppm
F1 21128.68 Hz
Fop 0.000 ppm
F2 i n " " . Ao
PPMCM et fpm/cm 4 o 4 o N
HZCN————8R3-48390tev'epr e R e I AR e R e BB
ppm 200 180 160 140 120 100 80 60 40 20
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Current Data Parameters

NAME 224591-006-4
EXPNO 1
PROCNO 1 nmr400¢ h1
F2 - Acquisition Parameters
Date_ 20060202
Tine 13.45
INSTRUN spect
PROBHD 5 nm GNP 1H/1
PULPROG 2930
0} 32768
SOLVENT DMS0
NS 32
s 2
SHH 6561.680 Hz
FIDRES 0.200247 Hz
A 2.4369716 sec
A5 28.5
oW 76.200 usec
0E 6.00 usec
i3 300.2 K
01 0.10000000 sec
NCREST 0.00000000 sec
MCWAK 0.01500000 sec H
CHANNEL 1 = N
1H
10.00 usec A
-5.00 6B
400.1322007 NHz _—

F2 - Pracessing paraneters N Cl
51 16384
SF 400.1300056 MHz
HOW EM 3d
5B 0
LB 0.30 Hz
GB o
pC 1.00
1D NMA plot parameters
[ 23.50 cm
oy 12.00 cn
F1p 9.000 ppm
F1 3601.17 Hz
F2p 0.000 ppm
F2 0.00 Hz
PPMCM 0.38238 ppm/cn -
HZCM 163.24127 Hz/cm

Current Data Parameters

NAME 224591-006-4
EXPNO 2
PROCND 1 c-13 nmr400c
F2 - Acquisition Parameters
Date_ 20060202
Tine 13.48
INSTRUN spect “moO~NDuO T om<-o~D
PROBHIL 5 nm GNP 1H/1
puLPR 2g0c I2EEIRI S ggsggg
m 2 65536 T
SOLVENT MS0
NS 141
s 0
SHH 26246.719 Hz
FIDAES 0.400493 Hz
A 1.2485108 sec
A6 8192
oW 19.050 usec
0E 6.00 usec
€ 300.2 K
01 0.10000000 sec
d11 0.03000000 sec
NCREST 0.00000000 sec H
NCWAK 0.01500000 sec N
CHANNEL f1 = AN

13C

2.50 usec

0.00 d8

100.6237964 MHz N/ CI
CHANNEL f2 =
CPDPRG2 waltz16
Nuc2 1H 3d
PCPO2 95.00 usec
pL2 120.00 08
pLI2 18.00 dB
SF02 400. 1322007 MHz
F2 - Processing parameters
sI 32768
SF 100.6127796 MHz
HOW EM
5B 0
L8 1.00 Hz
6B 0
pC 1.40
1D NMA plot parameters
X 23.50 tn
cy 10.00 cm
F1P 210.000 ppm
F1 21128.68 Hz
Fop 0.000 ppm
F2 £.,.00.HZ
PPMCM 8.93647 ppn/cm
HESMG g I GIROE HASM L [ et [
ppm 200 180 160 140 120 100 80 60 40
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Current Data Parameters

NAME 224591-019-5
EXPNO 1
PROCND 1

F2 - Acquisition Parameters

Date_ 20060518
Time 11.57
INSTRUM spect
PROBHD 5 mm GNP 1H/1
PULPROG 2930
™ 32768
SOLVENT coc1a
NS 32
os 2
SWH 6561 .680 Hz
FIDRES 0.200247 Hz
AQ 2.4969716 sec
G 35.9
oW 76.200 usec
0E 6.00 usec
TE 300.2 K
01 0.10000000 sec
MCREST 0.00000000 sec
MCWAK 0.01500000 sec
= CHANNEL f1
1H
10.00 usec
-5.00 0B
5FO1 400.1322007 MHz

F2 - Processing parameters
SI

SF 400.1300056 MHz
NDW

5SB 0

LB 0.30 Hz
B8 0

PC 1.00

1D NMA plot parameters

ZT

Cl

nmr400c h1

[ 23.50 cn
oy 12.00 cm
F1P 9.000 ppm
F1 3601.17 Hz
F2p 0.000 ppm
F2 0.00 Hz
PPMCM 0.38288 ppm/cn
HzZeM 153.24127 Hz/cm
] N
I B B S S S o B I B S S o i I e B B B B B L A B e T et e e e B e e R i
ppm 8 6 4 3 2 1
Current Oata Parameters
NAME 224591-019-5
EXPNO 2
PROCNO 1 c-13 nmr400c
F2 - Acquisition Parameters
Date_ 20060518
Time 12.04
INSTRUN spect o @~ [ ™o~ ~ “oO-moow o
PROBHD_ 5 mm GNP 1H/1
PULPRE e gg8 g = NINE g FRsgRY S
™ 65536 - - -
SOLVENT cac13
NS 200
0s 0
SHH 26246.719 Hz
FIDRES 0.400493 Hz
AQ 1.2485108 sec
AG 8192
oW 19.050 usec
0E 6.00 usec
TE 300.2 K
01 0.10000000 sec
11 0.03000000 sec
MCREST 0.00000000 sec
MCHAK 0.01500000 sec
= CHANNEL f1 H
13C N
2.50 usec
0.00 d8
100.6237964 MHz
= = CHANNEL f2
CPDPRG2 waltz16 CI
Nuc2 1
PCPO2 95.00 usec
pL2 120.00 d8 3e
PL12 18.00 d8
SF02 400. 1322007 MHz
F2 - Processing parameters
s1 32768
SF 100.6127796 MHz
WOW N
558 0
LB 1.00 Hz
68 0
PC 1.40
10 NMR plot parameters
X 23.50 cn
oy 10.00 cn
F1P 200.000 ppm
F1 2012255 Hz
Fap -0.000 ppm ' I
2 0 oo "
PPMCM 8.51064 ppm/cm
HZON| 1o BSB.2T888 HR/Em 1 1 1 RN R R AR AR AR AR R RRARERRRRE
140 120 80 60 40 20

ppm 180



Current Data Parameters

NAME 224591-020-6
EXPNO 1
PROCNO 1 nmr400c h1
F2 - Acquisition Paranmeters
Date_ 20060518
Time 12.24
INSTRUM spect
PROBHD 5 mm GNP 1H/1
PULPROG 2930
™ 32768
SOLVENT coc13
NS 15
0s 2
SHH 6561.680 Hz
FIDRES 0.200247 Hz
AQ 2.4960716 sec H
RG 71.8
oW 76.200 usec N
0E 5.00 usec \
TE 300.2 K
01 0.10000000 sec
MCREST 0.00000000 sec =
MCHAK 0.01500000 sec N Cl
= CHANNEL 1
1H

10.00 usec

-5.00 0B 3f
SFO1 4001322007 MHz

F2 - Processing parameters

sI
SF 400.1300056 MHz
NDW

5SB 0

LB 0.30 Hz
B8 0

PC 1.00

1D NMA plot parameters

[ 23.50 cm
oy 9.00 cn

F1P 9.000 ppm

F1 3601.17 Hz

F2p 0.000 ppm

F2 0.00 Hz

PPMCM 0.38298 ppm/cm |~ a8 —
HZCM 153.24127 Hz/cm

Current Oata Paraneters
NAME 224591-020-5

EXPNO 2

PROCND 1 ¢-13 nmr400c
F2 - Acquisition Parameters

Date_ 20060518

Time 1152

INSTRUN spect

PROBHD. 5 nm GNP 1H/1 D N ! . < o @
PULPR 2gdc 88 a8 S RRR S 8 &
™ 65536 ~ = -~ <

SOLVENT coc1a

NS 101

0s 0

SHH 26246.719 Hz

FIORES 0.400493 Hz

A8 1.2485108 sec

"G 8192

W 19.050 usec

e 6.00 usec

TE 300.2 K

01 0.10000000 sec

011 0.03000000 sec

MCREST 0.00000000 sec H

MCHAK 0.01500000 sec N

= CHANNEL f1
130
2.50 usec
0.00 d8 =
100.6237964 MHz N Cl
= CHANNEL f2
CPOPAG2 waltz1g
NuC2 H 3f
pCPO2 95.00 usec
pPL2 120.00 dB
pLI2 18.00 d8
SF02 400. 1322007 MHz

F2 - Processing parameters

sI 32768

SF 100.6127796 MHz
NDW

558 0

L8 1.00 Hz
68 0

PC 1.40

1D NMR plot parameters
[

23.50 cn
oY 10.00 cn

F1P 200.000 ppm

F1 20122.55 Hz

F2p -0.000 ppm l

F2 P "

PPMCM 8.51064 ppm/cm

e e B L e s o R B e o
ppm 180 160 140 120 100 B0 60 40 20



Current Data Parameters

NAME 224591-010-3
EXPNO 1
PROCND 1

F2 - Acquisition Parameters

Date_ 20060314
Time 16.28
INSTRUM spect
PROBHD 5 mm GNP 1H/1
PULPROG 2930
™ 32768
SOLVENT coc1a
NS 15
os 2
SWH 6561 .680 Hz
FIDRES 0.200247 Hz
AQ 2.4969716 sec
G 20.2
oW 76.200 usec
0E 6.00 usec
TE 300.2 K
01 0.10000000 sec
MCREST 0.00000000 sec
MCWAK 0.01500000 sec
= CHANNEL f1
1H
10.00 usec
-5.00 0B
5FO1 400.1322007 MHz

F2 - Processing parameters
SI

SF 400.1300056 MHz
NDW no

5SB 0

LB 0.00 Hz
B8 0

PC 1.00

1D NMA plot parameters

pZ
N

ZT

cl
39

[ 23.50 cn

oy 12.00 cm

F1P 9.000 ppm

F1 3601.17 Hz

F2p 0.000 ppm

F2 0.00 Hz

PPMCM 0.38288 ppm/cn

HzZeM 153.24127 Hz/cm
I B B S S S o B
ppm 8

Current Data Parameters

NAME 224591-010-3
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters

Date_ 20060314
Time 16.28
INSTRUM spect
PROBHD. 5 mm GNP 1H/1
PULPR 2gdc
™ 2 65536
SOLVENT cac1a
NS 85
s 0
SHH 26246.719 Hz
FIDRES 0.400493 Hz
AQ 1.2485108 sec
AG 8192
oW 19.050 usec
0E 6.00 usec
TE 300.2 K
01 0.10000000 sec
11 0.03000000 sec
MCREST 0.00000000 sec
MCHAK 0.01500000 sec
= CHANNEL f1
130
2.50 usec
0 8

100.6237964 MHz

= CHANNEL f2
CPDPRG2 waltz1b
Nuc2 1H
pPcPO2 95.00 usec
pL2 120.00 d8
pLI2 18.00 a8
5F02 4001322007 MHz

F2 - Processing parameters

sI 32768
SF 100.6127796 MHz
NDW

558 0

L8 1.00 Hz
68 0

PC 1.40

1D NMR plot parameters
[

—139.7

136.7

135.4

123.2

117.5

ZT

cl
39

51.0

nmr400c h

1

c-13 nmr400c

23.50 cn
oY 10.00 cn

F1P 200.000 ppm
F1 2012255 Hz

Fop -0.000 ppm
F2 o
PPMCM 8.51064 ppm/cm
HECH - 986,37999 b



Current Data Parameters

NAME 224591-036-1
EXPNO 1
PROCND 1

F2 - Acquisition Parameters

Date_ 20060127
Time 8.42
INSTRUM spect
PROBHD 5 mm GNP 1H/1
PULPROG 2930
A} 32768
SOLVENT coc3
NS 32
os 2
SWH 6561 .680 Hz
FIDRES 0.200247 Hz
AQ 2.4969716 sec
G 28.5
oW 76.200 usec
i3 6.00 usec
TE 300.2 K
01 0.10000000 sec
NCREST 0.00000000 sec
NCWAK 0.01500000 sec
CHANNEL f1 =
1H
10.00 usec
-5.00 0B

400.1322007 NHz

F2 - Pracessing paraneters

51 16384

SF 400.1300056 NHZ
HDW

5SB [

LB 0.30 Hz
68 [

PC 1.00

1D NMA plot parameters

OMe

ZT

Cl
3h

[ 23.50 cm
oy 12.00 cn
F1p 9.000 ppm
F1 3601.17 Hz
F2p 0.000 ppm
F2 0.00 Hz
PPMCM 0.38238 ppm/cn
HZCM 153.24127 Hz/cm
P i i I B B B S O S SN R R B R T B B B e B B
ppm B 5 Kl 2 1
Current Data Parameters
NAME 224591-036-1
EXPNO 2
PROCNO 1 c-13 nmr400c
F2 - Acquisition Parameters
Date_ 20060127
Tine 8.45
INSTRUN spect o =)} N O®D= M« 10 < <@ o ™
PROBHIL 5 nm GNP 1H/1
PuLPR gtc a 2 g2SRISIC NN 8 5
m 2 65536 - - TR TR v R R IR
SOLVENT MS0
NS 144
s 0
SHH 26246.719 Hz
FIDAES 0.400493 Hz
A 1.2485108 sec
ARG 8192
oW 19.050 usec
0E 6.00 usec OMe
€ 300.2 K
01 0.10000000 sec
d11 0.03000000 sec H
NCREST 0.00000000 sec N
NCWAK 0.01500000 sec
CHANNEL f1
13C
2.50 usec
0.00 0B I
100.6237964 MHz C
CHANNEL f2 = 3h
CPDPRG2 waltz16
Nuc2 1H
PCPO2 95.00 usec
pL2 120.00 08
pLI2 18.00 dB
SF02 400. 1322007 MHz
F2 - Processing parameters
sI 32768
SF 100.6127796 MHz
HOW EM
5B 0
L8 1.00 Hz
6B 0
pC 1.40
1D NMA plot parameters
X 23.50 tn
cy 10.00 cm
FiP 210.000 ppm
F1 21128.68 Hz
Fop 0.000 ppm
F2 Q0.
PPMCM 8.93617 ppm/cm
HZCN 7 8R3-43390tev'emr : . AR R R R R mmE e
ppm 200 180 160 120 80 40
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current Data Parameters

NAME 224591-123-4
EXPNO 1
PROCND 1 nmr400c h1
F2 - Acquisition Parameters
Date_ 20060210
Tine 13.12
INSTRUN spect.
PROBHD 5 mm GNP 1H/1
PULPROG 2430
i} 32768
SOLVENT coc13
NS 32
s 2
SHH 6561.680 Hz
FIDAES 0.200247 Hz
A 2.4969716 sec
A6 25.4
oW 76.200 usec H
i3 6.00 usec N
T 300.2 K
01 0.10000000 sec
MCREST 0.00000000 sec
NCWAK 0.01500000 sec
CHANNEL f1 F Cl
NUCL 1H
p1 10.00 usec
PL1 -5.00 dB H
SFO1 400.1322007 MHz 3'
F2 - Pracessing paraneters
sI 16384
SF 400.1300056 MHz
HOW
ssB 0
L8 0.30 Hz
68 0
pC 1.00
1D NMR plot parameters
50 cm
cy 12.00 cn
F1p 9.000 ppm
F1 3601.17 Hz
F2p 0.000 ppm
F2 0.00 Hz
PPMCM 0.38238 ppm/cm
HZCM 153.24127 Hz/cem
S e e e e T L L e o e LA e e e e T = e
ppm B 6 5 4 2 1
Current Data Parameters
NAME 224591-123-4
EXPNO 2
PROCNO 1 c-13 nmr400c
F2 - Acquisition Parameters
Date_ 20060210
Tine 13.14
INSTRUN spect ~ m NN ODODOLDMHODWOMID MmN WO ™
PROBHIL 5 nm GNP 1H/1
PuLPR gtc B3 9988RRISEST I NIS g
m = 65536 R b R TR TR R AR IR AR e R ]
SOLVENT coc13
NS 251
s 0
SHH 26246.719 Hz
FIDAES 0.400493 Hz
A 1.2485108 sec
ARG 8192
oW 19.050 usec
0E 6.00 usec
€ 300.2 K
01 0.10000000 sec
d11 0.03000000 sec
NCREST 0.00000000 sec H
NCWAK 0.01500000 sec N
CHANNEL f1
13C
2.50 usec
0.00 d8
100.6237964 MHz F Cl
CHANNEL f2 =
CPDPRG2 waltz16 .
Nuc2 1H 3|
PCPO2 95.00 usec
pL2 120.00 08
pLI2 18.00 dB
SF02 400. 1322007 MHz
F2 - Processing parameters
sI 32768
SF 100.6127796 MHz
HOW EM
5B 0
L8 1.00 Hz
6B 0
pC 1.40
1D NMA plot parameters
X 23.50 tn
cy 10.00 cm
F1P 210.000 ppm
F1 21128.68 Hz
Fop 0.000 ppm ] | “
F2 .00 H;
PPMCM 8.93617 ppm/cm
HZON 8PS 459%9Hevem B L L B AL - : R
ppm 200 180 160 140 120 100 80 60 40 20
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Current Data Parameters

NAME 236963-019-2
EXPNO 1
PROCND 1 nmr400c h1
F2 - Acquisition Parameters
Date_ 20060518
Time 12.17
INSTRUM spect
PROBHO 5 nm GNP 1H/1
PULPROG 2930
™ 32768
SOLVENT COc13 OMe
NS 14
os 2 H
SWH 6561.680 Hz
FIDRES 0.200247 Hz N
AQ 2.4969716 sec
RG 40.3
ow 76.200 usec
0E 6.00 usec
TE 300.2 K
01 0.10000000 sec CI
MCREST 0.00000000 sec
MCWAK 0.01500000 sec 3
= CHANNEL f1 J
1H
10.00 usec
-5.00 dB
SFO1 400.1322007 MHz

F2 - Processing parameters

s1
SF 400.1300056 MHZ
NOW
558 0
LB 0.30 Hz
&8 0
PC 1.00
1D NMR plot parameters
[ 23.50 cn
oy 12.00 cm
F1P 9.000 ppm
F1 3601.17 Hz
F2p 0.000 ppm
F2 0.00 Hz
PPMCM 0.38288 ppn/cn
HzZeM 153.24127 Hz/cm
AN M | J
L B B B B B B B B I I B B B T B B B I I e e e B B S S e e e O R O |
ppm 8 7 6 5 4 3 2 1

Current Data Parameters

NAME 236963-019-2

EXPNO 2

PROCND 1 ¢-13 nmr400c
F2 - Acquisition Parameters

Date_ 20060518

Time 12.21

INSTRUN spect

PROBHL 5 mm GNP 1H/1 ® e auwaaeee ! . “‘ 0 =
PR 2000 g 7 g9gggT T2 KRS g 5 g
™o 6538 5] pU U s s fha

SOLVENT coc1a

NS 144

0s 0

SHH 26246.719 Hz

FIORES 0.400493 Hz

A8 1.2485108 sec

"G 8192

W 19.080 usec
e 6.00 usec OMe

TE 300.2 K

01 0.10000000 sec
o011 0.03000000 sec H
MCREST 0.00000000 sec N
MCWAK 0.01500000 sec
= CHANNEL f1
130
2.50 usec

0 8 CI

100.6237964 MHz

= CHANNEL f2 3
CPOPAG2 waltz1g J
Nuc2 1
pCPO2 95.00 usec
pL2 120.00 08
pLI2 18.00 d8
SF02 400. 1322007 MHz
F2 - Processing parameters
sI 32768
SF 100.6127796 MHz
NOW
5B 0
L8 1.00 Hz
68 0
PC 1.40
10 NVR plot parameters
X 23.50 cn
oY 10.00 cn
F1P 200.000 ppm
F1 2012255 Hz
Z3 -0.000 ppm
F2 A I " [
PPMCM 8.51064 ppm/cm o
HZCH 888 2789 HE AT [T T T[T T T T T T T T T
ppm 180 160 140 120 100 B0 60 40 20



Current Data Parameters
NAME 224591-108-2-1

EXPNO 1
PROCND 1 nmr400c A1
F2 - Acquisition Parameters
Date_ 20060201
Time 14.33
INSTRUM spect
PROBHD 5 mm GNP 1H/1
PULPROG 2930
0 32768
SOLVENT OHSO
NS 32
0s 2
SHH 6561.680 Hz
FIDRES 0.200247 Hz
A 2.4369716 sec
A6 101.6
ow 76.200 usec
0E 6.00 usec
1€ 300.2 K
01 0.10000000 sec
NCREST 0.00000000 sec
MCWAK 0.01500000 sec
CHANNEL F1
1H
10.00 usec
-5.00 @8 H
400.1322007 Mz
F2 - Processing paraneters O-5N N
SI 16384 2
SF 400.1300056 MHz
HOW EM
58 [}
L8 0.30 Hz
GB 0 Cl
pC 1.00
10 NMA plot parameters 3k
X 23.50 cn
oy 12.00 cn —
F1P 9.000 ppm
F1 3604.17 Hz
F2p 0.000 ppn
F2 0.00 Hz
PPMCH 0.38298 ppn/cm
HZCM 153.24127 Hz/cm
4
- A
I A T T L T T B B B B B B B B B B B B I A R B a
ppm 8 7 5 5 4 3 2 1
Current Data Parameters
NAME  224501-108-2-1
EXPNO 2
PROCNO 1 c-13 nmr400c
F2 - Acquisition Parameters
Date_ 20060201
Time 14.36
INSTRUM spect
PROBHD. 5 mm GNP 1H/1 N Nom e - aeooTanna
PULPR 2g0c S A R3%8ax 8 LILIETEST
m o 5553 AR R e R pa
SOLVENT S0
NS 252
0s a
SHH 26246.719 Hz
FIDRES 0.400493 Hz
A 1.2485108 sec
A6 8192
] 18.050 usec
i3 6.00 usec
1€ 300.2 K H
01 0.10000000 seC O-5N N
d11 0.03000000 sec 2
NCREST 0.00000000 sec
NCHRK 0.01500000 sec
CHANNEL f1
13 Cl
2.50 usec
0.00 68
100. 6237964 Mz 3k
= CHANNEL f2
CPOPAG2 waltz16
Nuc2 1H
PCPD2 95.00 usec
pL2 120.00 @8
pL12 18.00 @8
SF02 400. 1322007 Mz
F2 - Processing parameters
s 32768
SF 100.6127796 Mz
WO
sB a
L8 1.00 Hz
68 a
PC 1.40
1D NWR plot parameters
X 23.50 ¢n
cy 10.00 cnm
F1P 210.000 ppn
F1 21128.68 Hz
Fap 0.000 ppm
F2 o
PPMCM 8.93617 ppn/cm
LA R B = R L T T B R T L T AL A B B B B B B B B B A A A R
ppm 200 180 160 140 120 100 80 60 40
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Current Data Parameters
NAME 224591-110-1-1

EXPNO 1
PROCND ! nmr400c h1
F2 - Acquisition Parameters
Date_ 20060202
Time B.11
INSTRUM spect
PROBHO 5 nm GNP 1H/1
PULPROG 2930
0 32768
SOLVENT M5S0
NS 32
os 2
SWH 6561.680 Hz
FIDRES 0.200247 Hz
AQ 2.4969716 sec H
RG BO.6
ow 76.200 usec N
0E 6.00 usec
TE 300.2 K
01 0.10000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec O N CI
CHANNEL f1 2
1H
10.00 usec
-5.00 dB 3'

400.1322007 NHz

F2 - Processing parameters

sI 16384
SF 400.1300056 NHz
HDW

558 i

LB 0.30 Hz
68 0

PC 1.00

1D NMR plot parameters
o

23.50 cm
cY 12.00 cn

F1p 9.000 ppm K
F1 3601.17) Hz

F2p 0.000 ppm

F2 0.00)

PPMCM 0. 38238
HZCN 153.24127)

Current Data Parameters
NAME 224591-110-1-1

EXPNO 2
PROCND 1 c-13 nnr400c
F2 - Acquisition Parameters
Date_ 20060202
Time 8.14
INSTRUN spect © OCMO YT <0 M “Omeo~OM
PROBHD. 5 mm GNP 1H/1
et 2500 ? 8EIRLLVED ggesaaaan
o o 55536 3 SSENTNNCS o
SOLVENT oMsa
NS 174
0s 0
SHH 26246.719 Hz
FIDRES 0.400493 Hz
A 1.2485108 sec
A6 8192
] 19.050 usec
'3 6.00 usec
1€ 300.2 K
01 0.10000000 sec
a11 0.03000000 sec
NCREST 0.00000000 sec H
NCHRK 0.01500000 sec N
p1 2.50 usec
PL1 0.00 0B
SFO1 100.6237964 MHz O.N CI
CHANNEL f2 2
CPOPAG2 waltz16
NuC2 1
pCPO2 95.00 usec 3'
pL2 120.00 0B
pLI2 18.00 d8
SF02 400.1322007 MHz
F2 - Processing paraneters
sI 32768
sF 100.6127796 MHz
HOW EN
558 ]
L8 1.00 Hz
&8 0
pC 1.40
1D NMR plot parameters
X 23.50 cn
oy 10.00 cm
F1P 210.000 ppm
F1 21128.68 Hz
F2p 0.000 ppm
F2 i
PPMCM etk ppn/cm v bt
HZOMG (o (BBBSAI0 FZ/SM | L
ppm 200 180 160 140 120 100 B0 60 40 20
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Current Data Parameters

NAME 224591-139-2
EXPNO 1
PROCNO 1 nmr400¢ h1
F2 - Acquisition Parameters
Date_ 20060224
Time 9.01
INSTRUN spect
PROBHD 5 mm GNP 1H/1
PULPROG 230 COZEt
™ 32768
SOLVENT coc13 N
NS 32
0s 2
SHH 6561.680 Hz
FIDRES 0.200247 Hz
AQ 2.4969716 sec
RG 57
oW 76.200 usec
0E 6.00 usec
TE 300.2 K \ N
01 0.10000000 sec
MCREST 0.00000000 sec /
MCHAK 0.01500000 sec —
= CHANNEL 1 N
1H
10.00 usec
-5.00 0B 4a
4001322007 MHz
F2 - Processing parameters
s1 16384
SF 400.1300056 MHZ
NOW EN
558 0
LB 0.30 Hz
&8 0
PC 1.00
1D NMR plot parameters
[ 23.50 cn
oy 12.00 cm
F1P 10.000 ppm
F1 4001.30 Hz
F2p -0.000 ppm
F2 -0.00 Hz
PPMCM 0.42553 ppm/cn
HZCM 170.26808 Hz/cm
-
y P
L (. A kk N
IR L B B A S B O B prrre I T B e A T B B B B B B LA I B B o B B B e B B O I B
ppm g 7 6 5 4 3 2 1
Current Oata Parameters
NAME 224591-139-2
EXPNO 2
PROCNO 1 ¢-13 nmr400c
F2 - Acquisition Parameters
Date_ 20060224
Time 9.04
INSTRUN spect m owbLm SNo~©LOo® @ ™o~ TSR} fe) ~ ©
PROBHD. 5§ mm GNP 1H/1
PuLPR e 8 539 gggzoa g NN g 5 9 8 T
m = 65536 SRR R R R R e -
SOLVENT cac13
NS 342
0s 0
SHH 26246.719 Hz
FIDRES 0.400493 Hz
AQ 1.2485108 sec
AG 8192
oW 19.050 usec
0E 6.00 usec
TE 300.2 K COZEt
01 0.10000000 sec
11 0.03000000 sec N
MCREST 0.00000000 sec
MCHAK 0.01500000 sec
= CHANNEL f1
13C
2.50 usec
0.00 d8 N
100.6237964 MHz 2
= = CHANNEL f2
CPDPRG2 waltz16 /
Nuc2 H —
PCPO2 95.00 usec
pL2 120.00 d8 N
PL12 18.00 d8
SF02 400. 1322007 MHz 4a
F2 - Processing parameters
s1 32768
SF 100.6127796 MHz
WOW N
558 0
LB 1.00 Hz
68 0
PC 1.40
1D NMR plot parameters
X 23.50 cn
oy 10.00 cn
F1P 210.000 ppm
F1 2112868 Hz
F2p 0.000 ppm
F2 R
PPMCM 8.93617 ppm/cm
HZCMy 11 BBSQ8280 HZ/EM 1
200 180 160 140 120 100 80 60 40 20

ppm
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current Data Parameters

NAME 224591-137-2
EXPNO 1

PROCND 1 nmr400c h1
F2 - Acquisition Parameters

Date_ 20060221

Time 10.25

INSTRUM spect

PROBHD 5 nm GNP 1H/1

PULPROG 2930

™ 32768

SOLVENT coc13

NS 32

s 2

SHH 6561.680 Hz

FIDRES 0.200247 Hz

AQ 2.4969716 sec

RG 256

oW 76.200 usec

e 6.00 usec MeQO
TE 300.2 K

01 0.10000000 sec

NCREST 0.00000000 sec

NCHAK 0.01500000 sec

= CHANNEL 1

NUCL 1H
p1 10.00 usec
PL1 -5.00 dB
SFO1 400.1322007 MHz
F2 - Pracessing parameters \ N
sI 16384
SF 400.1300056 MHz /
HOW
558 0 ~
L8 0.30 Hz N
6B 0
PC 1.00 4b
1D NMR plot parameters

50 cm
cy 12.00 cn
F1p 10.000 ppm
F1 4001.30 Hz
F2p -0.000 ppm
F2 -0.00 Hz
PPMCM 0.42553 ppm/cm
HZCM 170.26810 Hz/cm

j ~ ~
S s L e e L e o L e e o
ppm 9 8 7 6 5 4 3 2

current Data Parameters

NAME 224591-137-2
EXPNO 2
PROCND 1 c-13 nmr400c
F2 - Acquisition Parameters
Date_ 20060221
Tine 10.17
INSTRUN spect. - - - -
PROBHQL 5 mm GNP 1H/1 @ Ne~No oMo 0 0 ™ m o
PULPR 2q0¢ © Cun-wogoO~N~N©OST o ~~ o 0 ~
s} SYTYTm oo o= - O ~ = I} <
m 65536 < PR B S S S Sl ) =1
SOLVENT coc13
NS 301
s 0
SHH 26246.719 Hz
FIDRES 0.400483 Hz
AQ 1.2485108 sec
A6 8192
ow 19.050 usec Meo
0E 6.00 usec
i3 300.2 K
01 0.10000000 sec
011 0.03000000 sec
NCREST 0.00000000 sec
NCWAK 0.01500000 sec
= CHANNEL f1

13c

2.50 usec

.00 0B \ N

100.6237964 MHz |
= CHANNEL f2 /
CPOPAG2 waltz16 i~
Nucz2 1H N
PCPO2 95.00 usec
pL2 120.00 dB
pLI2 18.00 0B 4b
5F02 400.1322007 MHz
F2 - Pracessing parameters
sI 32768
SF 100.6127796 MHz
HOW
ssB 0
L8 1.00 Hz
6B 0
PC 1.40
1D NMA plot parameters
X 23.50 en
oY 10.00 tm
F1p 210.000 ppm
F1 21128.68 Hz
F2p 0.000 ppm
F2 " " " "
A A A i A ’
HZON 8BS 48389-He e T R B A
ppm 200 180 160 140 80 60 40

29



Current Data Parameters

NAME 224591-136-1
EXPNO 1
PROCND 1 nmr400c h1
F2 - Acquisition Parameters
Date_ 20060217
Time 16.25
INSTRUN spect.
PROBHD 5 nm GNP 1H/1
PULPROG 2930
0 32768
SOLVENT coc13
NS 32
0s 2
SHH 6561.680 Hz
FIDRES 0.200247 Hz
A 2.4969716 sec
A6 28.5
] 76.200 usec F
0E 6.00 usec
1€ 300.2 K
01 0.10000000 sec
NCREST 0.00000000 sec
MCWAK 0.01500000 sec
= CHANNEL f1
NuCt 1H
p1 10.00 usec
PL1 -5.00 0B
SFO1 400.1322007 MHz AN N
F2 - Pracessing paraneters
51 16384 /
SF 400.14300056 MHz P
HOW EM
558 0 N
18 0.30 Hz
GB o

PC 1.00 4C

1D NMA plot parameters

CX 23.50 cm

cy 12.00 cm

Fip 10.000 ppm

F1 4001.30 Hz

F2p ~0.000 ppm

F2 -0.00 Hz

PPMCM 0.42553 ppm/cn

HZCM 170.26810 Hz/cm

L o J N

T T T T T T
ppm 9 8 7 6 5 4 3 2

current Data Parameters

NAME 224691-136-1

EXPNO 2

PROCND 1 c-13 nmr400c

F2 - Acquisition Parameters

Date_ 20060217

Time 15.28

INSTRUN spect B -

PROBHIL 5 nm GNP 1H/1 amm@9eeninnn N 9®oen @ @

PULPR 290 MOUSNMOMoa O D@D~~~ ©D OO ~ o~ o ©
R R R YR STV VR VIR =R T 4 <

m < 65536 B I R R IR R i e i i

SOLVENT coc13

NS 173

0s 0

SHH 26246.719 Hz

FIDRES 0.400493 Hz

" 1.2485108 sec

A6 8192

ow 19.050 usec F

e £.00 usec

T 300.2 K

01 0.10000000 sec

a11 0.03000000 sec

NCREST 0.00000000 sec

NCHAK 0.01500000 sec

Pl 2.50 usec

PL1 0.00 08

SFO1 100.6237964 MHz AN N

= GHANNEL f2 | /

CPOPAG2 waltz16 —

Nuc2 1H

PCPO2 95.00 usec

pL2 120.00 d8

pL12 18.00 08

5F02 400.1322007 MHZ 4c

F2 - Pracessing parameters

51

SF 100.6127796 MHz

HOW

558 0

8 1.00 Hz

@8 0

PC 1.40

10 NMA plot parameters

ox 23.50 cm

oy 10.00 tn

Fip 210.000 ppn

F1 21128.68 Hz

Fop 0.000 ppm

F2 00082

PPMCM 8.93617 ppm/cm

B et SIS A o e

ppm 200 180 160 140 120 100 80 60 40
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Current Data Parameters
NAME 224591-024-4-2

EXPNO 1
PROCND 1 nmr400c h1
F2 - Acquisition Parameters
Date_ 20060216
Time 16.35
INSTRUN spect
PROBHD 5 mm GNP 1H/1
PULPROG 2030
0 32768
SOLVENT coc13
NS 32
0s 2
SHH 6561.680 Hz
FIDRES 0.200247 Hz
AQ 2.4969716 sec
A6 22.6
] 76.200 usec
€ 6.00 usec
1€ 300.2 K
01 0.10000000 sec
NCREST 0.00000000 sec
NCHAK 0.01500000 sec
= CHANNEL f1
1H
10.00 usec
0 08
SFO1 400.1322007 MHz
F2 - Pracessing parameters N
sI 16384
SF 400.1300056 MHz X
HOW EM
58 0 /
18 0.30 Hz /
GB 0
pC 1.00 N
1D NMR plot parameters
X 23.50 cn 4d
oy 12.00 cm
F1P 10.000 ppm
F1 4001.30 Hz
Fap -0.000 ppm
F2 =0.00 Hz
PPMCM 0.42553 ppm/cn
HZCN 170.26810 Hz/cm
\_J (SR | A
A A A B A R R I R R R R B B S B B B B B B B B B B B B B B B B B B B B B B B B T T B B O O O N
ppm 9 8 7 6 5 4 3 2
Current Data Parameters
NAME  224591-024-4-2
EXPNO 2
PROCND 1 c-13 nmr400c
F2 - Acquisition Parameters
Date_ 20060216
Time 16.37
;gz;:“””mmpsf:ii NONYNOQUDO YO0 O M ©
PULPRGE. 2gdc S mnllE8R852 8 NN S
™ 65536 J3IITTTOSLTTCo S
SOLVENT coc13
NS 169
0s 0
SHH 26246.719 Hz
FIDRES 0.400493 Hz
AQ 1.2485108 sec
A6 8192
ow 19.050 usec
i3 6.00 usec
1€ 300.2 K
01 0.10000000 sec
a11 0.03000000 sec
NCREST 0.00000000 sec
NCHAK 0.01500000 sec
NuCt 13c
p1 2.50 usec
PL1 0.00 dB \ N
SFO1 100.6237964 MHz |
= CHANNEL f2 /
CPOPRG2 waltz16 -
Nucz2 1H N
pCPO2 95.00 usec
pL2 120.00 ¢8
pL12 18.00 d8 4d
SF02 400. 1322007 WHz

F2 - Pracessing parameters

sI

SF 100.6127796 MHz

HOW

ssB 0

L8 1.00 Hz

6B 0

PC 1.40

1D NMA plot parameters

X 23.50 en

oY 10.00 tm

F1P 210.000 ppm

F1 21128.68 Hz

F2p 0.000 ppm

F2 0.00.4 .

PPMCM 8.93617 ppm/cm

HZON 8BS RB389—HE S T T T T T T T T T T T T T T T T
ppm 200 180 160 140 120 100 80 60 40



Current Data Parameters

NAME 224501-120-3
EXPNO 1
PROCNG 1 nmr400c h1
F2 - Acquisition Parameters
Date_ 20060207
Tine 16.12
INSTRUN spect
PROBHD 5 nm GNP 1H/1
PULPROG 2930
™ 32768
SOLVENT coc13
NS 32
s 2
SHH 6561.580 Hz AN N
FIDRES 0.200247 tiz
4 2.4369716 sec /
"G 2
W 76.200 usec 7~
0E 6.00 usec N
T 300.2 K
04 0.10000000 sec
NCREST 0.00000000 sec 4e
MCWAK 0.01500000 sec
CHANNEL 11 =
1
10.00 usec
-5.00 0B

400.1322007 NHz

F2 - Pracessing paraneters

51 16384

SF 400.1300056 NHZ
HDW EM

5SB [

LB 0.30 Hz
68 [

PC 1.00

1D NMA plot parameters

[ 23.50 cm
oy 12.00 cn -
F1p 10.000 ppm
F1 4001.30 Hz
F2p -0.000 ppm
F2 =0.00 Hz
PPMCM 0.42553 ppm/cn
HZCM 170.26810 Hz/cm
»
L )
I T B B B B B B B LR I B B B B B B B B B B B B T I B B A B B B B O A A A A SO B B B S RSOV A
ppm 9 8 7 6 5 4 3 2 1
Current Data Parameters
NAME 224591-120-3
EXPNO 2
PROCNG 1 ¢-13 nmr400c
F2 - Acquisition Parameters
Date_ 20060207
Tine 16.14
INSTRUN spect.
Som ©~SYwmmo - <~ <@ 1) v~ wow
PROBHIL 5 nm GNP 1H/1 . > i ! ! g g
PuLPR 500 fugd ggagane g NN g 8 s¢g
R0 a 65536 o o o -~
SOLVENT OMs0
NS 203
0s 0
SHH 26246.719 Hz
FIDRES 0.400433 Hz
A 1.2485108 sec
A6 8192
oW 19.050 usec
0E 6.00 usec
T 300.2 K
01 0.10000000 sec
011 0.03000000 sec
NCREST 0.00000000 sec
MCWAK 0.01500000 sec
CHANNEL f1 =
13C
2.50 usec
0.00 dB \ N
100.6237964 MHz |
== CHANNEL f2 == /
CPOPRE2 waltzi6 /
Nuc2 1 N
PCPO2 95.00 usec
pL2 120.00 0B
PLI2 18.00 0B 4e
5F02 400. 1322007 MHz
F2 - Processing parameters
sI
SF 100.6127796 MHz
HOW EM
558 0
L8 1.00 Hz
GB o
pC 1.40
1D NMA plot parameters
[ 23.50 cn
oy 10.00 cm
F1p 210.000 ppm
F1 21128.68 Hz
F2p 0.000 ppm
F2 JIaTA )
PPMCM 8.93647 ppn/cm
LA R B = B o T T T T T T B T B B B B B B B O B A B A AN B
ppm 200 180 160 140 120 100 80 60 40 20
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Current Data Parameters
NAME 224591-024-5-3

EXPNO 1
PROCND 1 nMr400c N1
F2 - Acquisition Parameters
Date_ 20060222
Time 15.13
INSTRUN spect
PROBHD 5 mm GNP 1H/1
PULPROG 2030
i) 32768
SOLVENT coc13
NS 32
0s 2
SHH 6561680 Hz
FIDRES 0.200247 Hz
AQ 2.4969716 sec
A6 645.1
] 76.200 usec
E 6.00 usec
T 300.2 K
01 0.10000000 sec
NCREST 0.00000000 sec
NCHAK 0.01500000 sec X N
= CHANNEL f1 | /
1H —
10.00 usec
0 @8 N

SFO1 400.1322007 MHZ

F2 - Pracessing paraneters

51 16384

SF 400.1300056 NHz

WOW EM B
5SB [

LB 0.30 Hz

68 [

pC 1.00

1D NMA plot parameters
[

23.50 cm
oy 12.00 cn
F1p 10.000 ppm
F1 4001.30 Hz
F2p -0.000 ppm
F2 =0.00 Hz
PPMCM 0.42553 ppm/cn
HZCM 170.26810 Hz/cm
——
I B T T B B B B B B I L B T B T B T B T T B T B B T A B B B B B B A I A A I B S SOV Oy SR
ppm 9 8 7 6 5 4 3 2 1

Current Data Parameters
NAME 224591-024-5-4

EXPNO 2
PROCNO 1 ¢-13 nmr400c
F2 - Acquisition Parameters
Date_ 20060222
Tine 15.54
INSTRUN spect MmO NYTLITOOW [=)) < o -
PROBHIL 5 nm GNP 1H/1
PuLPR gtc 590 NTRERES o NINE r s 8
m = 65536 AR R R TR R R o] -
SOLVENT coc13
NS 189
s 0
SHH 26246.719 Hz
FIDAES 0.400493 Hz
A 1.2485108 sec
ARG 8192
oW 19.050 usec
0E 6.00 usec
€ 300.2 K
01 0.10000000 sec
d11 0.03000000 sec
NCREST 0.00000000 sec N
NCWAK 0.01500000 sec AN
= CHANNEL f1 |
NuCt 13C /
P1 2.50 usec /
PLY 0.00 d8 N
5FO1 100.6237%4 MHz
= CHANNEL f2 4f
CPDPRG2 waltz16
Nuc2 1H
PCPO2 95.00 usec
pL2 120.00 08
pLI2 18.00 dB
SF02 400. 1322007 MHz
F2 - Pracessing parameters
sI 32768
SF 100.6127796 MHz
HOW EM
5B 0
L8 1.00 Hz
6B 0
pC 1.40
1D NMA plot parameters
X 23.50 cn
cy 10.00 cm
F1P 210.000 ppm
F1 21128.68 Hz
Fop 0.000 ppm
F2 Poiut
PPMCM 8.93647 ppn/cm
Tt L L L a2 Ao
ppm 200 180 160 140 120 100 80 60 40 20



Current Data Parameters

NAME 224591-121-2
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20060207
Time 16.03
INSTRUM spect
PROBHD 5 mm GNP 1H/1
PULPROG 2930
i} 32768
SOLVENT ctoc13
NS 32
0s 2
SWH 6561.680 Hz
FIDRES 0.200247 Hz
AQ 2.4969716 sec
AG 25.4
oW 76.200 usec
0E 6.00 uset
TE 300.2 K
01 0.10000000 sec
NCREST 0.00000000 sec
NCWRK 0.01500000 sec
CHANNEL 1

1H
P1 10.00 usec
L1 -5.00 08
SFO1 400.1322007 MHz

F2 - Processing parameters
sI 16384

SF 400. 1300056 MHz
WOW

558 Q

LB 0.30 Hz
[¢:] Q

pC 1.00

1D NMR plot parameters
[+

nmr400c h1

23.50 cn
oy 12.00 cn
F1p 10.000 ppm
F1 4001.30 Hz
Fap -0.000 ppm
F2 -0.00 Hz
PPMCM 0.42553 ppn/cn
HzeM 170.26810 Hz/cm
-
R R R R R R R R B SR B R R B R A R A I RS
ppm 9 8 7 6 5 4 1
Current Data Paraneters
NAME 204591-121-2
EXPNO 2
PROCNO 1 c-13 nmr400c
F2 - Acquisition Parameters
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Time 16.07
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W 18.050 usec
e 6.00 usec
TE 300.2 K
01 0.10000000 seC
a1t 0.03000000 sec
NCREST 0.00000000 sec
NCHRK 0.01500000 sec
CHANNEL f1
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2.50 usec \ N
0.00 0B
100.6237964 MHz /
=
E CHANNEL f2
CPOPRG2 Waltz16 N
NuC2 H
PCPD2 95.00 usec 4
pL2 120.00 B g
PL12 18.00 dB
sF02 400. 1322007 MHz
F2 - Pracessing parameters
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WOW EM
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pC 1.40
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Current Data Parameters

NAME 224591-125-2
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20060213

Time 16.30
INSTRUN spect.
PROBHD 5 mm GNP 1H/1
PULPROG 2930

Lo} 32768
SOLVENT coc13

NS 32

0s 2

SWH 6561.680 Hz
FIDRES 0.200247 Hz
A 2.4969716 sec
RAG 14.3

oW 76.200 usec
0E 6.00 usec
TE 300.2 K

01 0.10000000 sec
NCREST 0.00000000 sec
NCWAK 0.01500000 sec
= = CHANNEL f1

NUC1 1H

P1 10.00 usec
L1 -5.00 dB
5FO1 400.1322007 NHz

F2 - Processing paraneters

N/

NG

nmr400c h1

sI 16384
SF 400.1300056 MHz
HOW EM
ssB 0
LB 0.30 HZ
6B 0 (,
PC 1.00
1D NMR plot parameters
[ 23.50 cm
cy 12.00 cn
F1p 10.000 ppm
F1 4001.30 Hz
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PPMCM 0.42553 ppm/cm
HZCM 170.26810 Hz/cm
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Current Data Parameters
NAME 224591-125-2
EXPNO 2
PROCNO 1 c-13 nmr400c
F2 - Acquisition Parameters
Date_ 20060213
Time 16.33
INSTRUN spect.
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NCWAK 0.01500000 sec
= CHANNEL f1
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2.50 usec
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= = CHANNEL f2 /
CPDPRG2 waltz16 i~
Nuc2 1H N
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pL2 120.00 08
pLI2 18.00 0B 4m
SF02 400. 1322007 MHz
F2 - Processing parameters
SI 32768
SF 100.6127796 MHz
HOW
ssB 0
LB 1.00 Hz
6B 0
PC 1.40
1D NMA plot parameters
X 23.50 tn
oy 10.00 cm
F1p 210.000 ppm
F1 21128.68 Hz
Fap 0.000 ppm
F2 (.00 4
PPMCM 8.93617 ppm/cm
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Current Data Parameters

NAME 224591-128-1
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

nmr400c h1

Date_ 20060215
Time 16.26
INSTRUN spect.
PROBHD 5 nm GNP 1H/1
PULPROG 2930
i} 32768
SOLVENT coc13
NS 32
s 2
SHH 6561.680 Hz
FIDRES 0.200247 Hz
A 2.4369716 sec
A6 25.4
oW 76.200 usec
0E 6.00 usec
T 300.2 K
01 0.10000000 sec
MCREST 0.00000000 sec
NCWAK 0.01500000 sec AN N
CHANNEL 1
NuCt 1H /
P1 10.00 usec s
PL1 -5.00 dB
5FO1 400.1322007 MHz N
F2 - Pracessing paraneters
sI 16384 4n
SF 400.1300056 MHz
HOW
ssB 0
LB 0.30 HZ
6B 0
PC 1.00
10 NMA plot parameters
[ 23.50 cm r
cy 12.00 cn
F1p 10.000 ppm
F1 4001.30 Hz
F2p -0.000 ppm
F2 -0.00 Hz
PPMCM 0.42553 ppm/cm
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Current Data Parameters
NAME 224591-129-1
EXPNO 2
PROCNO 1 c-13 nmr400c
F2 - Acquisition Parameters
Date_ 20060215
Tine 16.29
INSTRUN spect.
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CHANNEL £2 /
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F2 - Processing parameters
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L8 1.00 Hz
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F1P 210.000 ppm
F1 21128.68 Hz
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Current Data Parameters

NAME 224591-134-2
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20060217

Time 14.20
INSTRUM spect
PROBHD 5 mn GNP 1H/1
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F2 - Processing paraneters
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WOW
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1D MR plot parameters
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Current Data Parameters
NAME 224591-134-2
EXPNO 2
PROCND 1 ¢-13 nmr400c
F2 - Acquisition Parameters
Date_ 20060217
Time 14.23
INSTRUM spect
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A 1.2485108 sec
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i3 6.00 usec
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01 0.10000000 sec
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NCREST 0.00000000 sec
NCHRK 0.01500000 sec
CHANNEL F1
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100.6237964 MHz /
=
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F2 - Processing parameters
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Current Data Parameters

NAME 224591-127-4
EXPNO 1
PROCND 1

F2 - Acquisition Parameters

Date_ 20060216
Time 10.27
INSTRUM spect
PROBHD 5 mm GNP 1H/1
PULPROG 2930
A} 32768
SOLVENT coc3
NS 32
os 2
SWH 6561 .680 Hz
FIDRES 0.200247 Hz
AQ 2.4969716 sec
G 25.4
oW 76.200 usec
i3 6.00 usec
TE 300.2 K
01 0.10000000 sec
NCREST 0.00000000 sec
NCWAK 0.01500000 sec
= CHANNEL f1
1H
10.00 usec
-5.00 0B

5FO1

400.1322007 NHz

F2 - Pracessing paraneters

51 16384

SF 400.1300056 NHZ
HDW EM

5SB [

LB 0.30 Hz
68 [

PC 1.00

1D NMA plot parameters

[ 23.50 cm
oy 12.00 cn
F1p 9.000 ppm

F1 3601.17 Hz
F2p 0.000 ppm
F2 0.00 Hz
PPMCM 0.38238 ppm/cn
HZCM 163.24127 Hz/cm

Current Data Parameters

NAME 224591-127-4
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters

Date_ 20060216
Tine 10.30
INSTRUN spect.
PROBHIL 5 nm GNP 1H/1
PULPR 29dc
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SOLVENT coc13
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s 0
SHH 26246.719 Hz
FIDAES 0.400493 Hz
A 1.2485108 sec
ARG 8192
oW 19.050 usec
0E 6.00 usec
€ 300.2 K
01 0.10000000 sec
d11 0.03000000 sec
NCREST 0.00000000 sec
NCWAK 0.01500000 sec
= CHANNEL f1
13C
2.50 usec
0.00 d8

100.6237964 MHz

= = CHANNEL f2

CPDPRG2 waltz16
Nuc2 1H
pPcPO2 95.00 usec
pL2 120.00 08B
pLI2 18.00 dB
5F02 400.1322007 MHz

F2 - Pracessing parameters

sI 32768

SF 100.6127796 MHz
HOW EM

S8 [

LB 1.00 Hz
[c:] 0

pPC 1.40

1D NMA plot parameters
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Current Data Parameters

NAME 224591-117-1
EXPNO 1
PROCNG 1 nmr400c h1
F2 - Acquisition Parameters
Date_ 20060206
Time 10.51
INSTRUN spect.
PROBHD 5 mm QNP 1H/1
PULPROG 2930
0 32768
SOLVENT OMs0
NS 32
s 2
SWH 6561.680 Hz
FIDRES 0.200247 Hz
A 2.4969716 sec
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W 76.200 usec
0E 6.00 usec
TE 300.2 K
o1 0.10000000 sec
MCREST 0.00000000 sec
MCWAK 0.01500000 sec
= CHANNEL 1 02N N
1H

10.00 usec

-5.00 0B /
5FO1 400.1322007 MHz

F2 - Pracessing paraneters
51 16384

SF 400.1300056 NHzZ k
HOW EM 4
5SB 0
LB 0.30 Hz
GB 0
pPCc 1.00
1D NMR plot parameters
Cx 23.50 cm
cYy 12.00 cm
FiP 10.000 ppm
F1 4001.30 Hz
Fop -0.000 ppm
F2 -0.00 Hz
PPMCM 0.42553 ppm/cn
HZCM 170.26810 Hz/cm
U L . U O
ppm 3 8 7 6 5 4 3 2

Current Data Parameters

NAME 220591-117-2
EXPNO 2
PROCND 1 c-13 nmr400c
F2 - Acquisition Parameters
Date_ 20060207
Time 8.38
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SOLVENT coc13
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0s o
SHH 26246.719 Hz
FIDRES 0.400493 Hz
" 1.2485108 sec
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e 5.00 usec
TE 300.2 K
01 0.10000000 sec
a1t 0.03000000 sec
NCREST 0.00000000 sec
NCHAK 0.01500000 sec
= CHANNEL f1

13C OZN N
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0.00 08

100.6237964 MHz /
= = CHANNEL f2
CPOPRE2 Waltz16
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PCPO2 95.00 usec 4k
pL2 120.00 08
pL12 18.00 68
sFo2 400.1322007 MHZ
F2 - Pracessing paraneters
s 32768
SF 100.6127796 MHz
HOW EM
558 o
18 1.00 Hz
8 0
pC 1.40
10 NMA plot parameters
ox 23.50 cm
oy 10.00 cn
F1P 200.000 ppm
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Fap -0.000 ppm
F2 D00 bz b s "
PPMCM 8.51064 ppm/cm '
L A e e e
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Current Data Parameters

NAME 224501-118-3
EXPNO 1
PROCNG 1 nmr400c h1
F2 - Acquisition Parameters
Date_ 20060208
Tine 16.47
INSTRUN spect
PROBHD 5 nm GNP 1H/1
PULPROG 2930
™ 32768
SOLVENT coc13
NS 32
s 2
SWH 6561.680 Hz
FIDRES 0.200247 tiz
4 2.4369716 sec
"G 101.6
W 76.200 usec
0E 6.00 usec
T 300.2 K
04 0.10000000 sec
NCREST 0.00000000 sec
MCWAK 0.01500000 sec
= CHANNEL 11
1
10.00 usec
-5.00 0B
SFOL 400.14322007 Nz N
F2 - Pracessing parameters
51 16384 /
5 400.14300056 Nz
HOW EM
ss8 0 02N
18 0.30 Hz
GB 0 4|
PC 1.00
1D NWA plot parameters
ox 23.50 cm
oY 12.00 cm
Fip 10.000 ppm
F1 4001.30 Hz
Fop ~0.000 ppm
F2 -0.00 Hz
PPMCM 0.42553 pan/cn
Hzen 170.26B10 Hz/cn
JL 1
R R R R I R R AR RRRERE R RAREERRERRE EERERRERRRR ! R RERRRR
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Current Data Paraneters
NAME 224501-118-3
EXPNO 2
PROCND ! c-13 nmr400c
F2 - Acquisition Parameters
Date_ 20060208
Tine 16.50
;gg;:“” ”muNps‘;:% CoONTMAUIONOTDOTIM® ™ o
PULPR 2gdc 29S8 888J/JQETES RRE <Q
o e 65536 B TR B R R R
SOLVENT coci3
NS 75
s 0
SWH 26246.719 iz
FIDRES 0.400433 Hz
A 1.2485108 sec
RG 8192
W 19.050 usec
e 5.00 usec
TE 300.2 K
01 0.10000000 sec
d11 0.03000000 sec
NCREST 0.00000000 sec
NCHRK 0.01500000 sec
= CHANNEL f1
13c N
2.50 usec
0.00 d8
100.6237964 MHz /
E = CHAMNEL f2
CPDPRG2 Waltz16 OZN
nuc2 1H
PCPO2 95.00 usec 4]
pL2 120,00 d8
PLI2 18.00 08
sF02 400.1322007 MHz
F2 - Pracessing parameters
51 32768
5 100.6127795 MHz
HOW EM
ss8 )
18 1.00 Hz
8 0
pC 1.40
1D NWR plot parameters
o 23.50 cn
oY 10.00 cn
F1P 200.000 ppm
Fi 20122 55 Hz
Fop -0.000 ppm
F2 o
PPMCM 8.51064 ppn/cm
WEOK—————B56,37995) He /e e o L o I e ey
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