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Experimental Section

2-bromo-N-tert-butylanilines (1, 3, 4, 5a-13a) were prepared by N-fert-butylation of the

corresponding 2-bromoanilines as follows, according to the literature procedures.l’2
1. Representative Procedures for Peparation of N-Alkyl-2-bromoanilines.

1) Preparation of 2-Bromo-N-tert-butylaniline: Method A" *

To a solution of condensed isobutylene (18 mL) in dioxane (18 mL) were added 2-bromoaniline
(17.4 mmol, 3.0 g) and 47% HBr (19.2 mmol, 2.26 mL) at —78 °C in a pressure tube. The tube was
sealed and heated for 4 days at 110 °C. After cooling, the mixture was neutralized with 1N NaOH.
The mixture was diluted with ethyl acetate, washed with saturated NaHCO3 and brine, dried over
MgSO,, and concentrated in vacuo. The crude material was purified by flash chromatography with
hexane/ethyl acetate (30:1) to afford the 2-bromo-N-fert-butylaniline (2.18 g, 60 % yield).

1°) Preparation of 2-Bromo-N-tert-butylaniline: Method B’

To a solution of 2-bromoaniline (23.3 mmol, 4.0 g) in cyclohexane (30 mL) were added fert-butyl
2,2,2-trichloroacetimidate (58.2 mmol, 10.4 mL) and BF;3-OEt, (25.8 mL /mol, 600 uL) at room
temperature under argon. The mixture was stirred at room temperature for 6 h. The mixture was
diluted with ethyl acetate, washed with saturated NaHCO; and brine, dried over MgSO,, and
concentrated in vacuo. The crude material was purified by flash chromatography with hexane/ethyl
acetate (30:1) to afford the 2-bromo-N-tert-butylaniline (2.68 g, 51 % yield).

2) Preparation of Methyl 2-Bromophenyl(Zert-butyl)carbamate 1

A mixture of 2-bromo-N-fert-butylaniline (1.0 g, 4.38 mmol) in methyl chloroformate (20 mL) was
heated under reflux for 4 h. The mixture was poured into water and extracted with chloroform. The
organic extract was, dried over MgSQOs, and concentrated in vacuo. The crude material was purified
by flash chromatography with hexane/ethyl acetate (20:1) to afford the methyl
2-bromophenyl(tert-butyl)carbamate 1 (1.21 g, 97% yield).

Representative procedure (Table 1, entry 10): Xylene (2.0 mL) was added to a flask containing
2-bromo-N-tert-butylaniline 1 (57.2 mg, 0.20 mmol), Pd(OAc), (1.35 mg, 3 mol %), PCy;-HBF,
(4.42 mg, 6 mol %), Cs,CO3 (98.8 mg, 0.28 mmol) and +-BuCO,H (6.18 mg, 0.06 mmol) under an
argon atmosphere. The mixture was stirred at 140 °C for 2 h. After cooling, the reaction mixture
was concentrated in vacuo. The crude material was purified by flash chromatography with
hexane/ethyl acetate (20:1) to afford the indoline 2 (40.3 mg, 98%).

1. Bacque, E.; Qacemi, M. El.; Zard, S. Org. Lett. 2005, 7, 3817.

2. Gage, J. R.; Wagner, J. M. J. Org. Chem. 1995, 60, 2613.
3. Bourgeois, M.-J.; Montaudon, E.; Maillard, B. Tetrahedron 1993, 49, 2477.
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2. Characterization Data for Indolines 2, 6b—17c.

©j< Methyl 2,2-Dimethylindoline-1-carboxylate (2): Colorless oil; IR (ATR) cm’™:
N 1700 (C=0), 1372 (NAr); 'H NMR (500 MHz, CDCl3) & 1.56 (s, 6H; 2 x CH3),
(|302Me 3.02 (s, 2H; CH,), 3.84 (s, 3H; CO,Me), 6.95 (t, J = 7.8, 7.3 Hz, 1H; Ar), 7.11 (d, J

= 7.3 Hz, 1H; Ar), 7.16 (dd, J = 7.8, 7.3 Hz, 1H; Ar), 7.74 (br, 1H; Ar); BC NMR
(125 MHz, CDCl3) ¢ 27.2 (2C), 45.6, 52.0, 64.6, 115.6, 122.5, 124.6, 127.5, 128.7, 142.4, 154.0;
HRMS (FAB): calcd for C1,HsNO, (M™) 205.1103; found: 205.1153.

2

1-(2,2-Dimethylindolin-1-yl)-2,2,2-trifluoroethanone (6b): Brown oil; IR (ATR)

©j< cm™: 1678 (CO), 1410 (NAr), 1220 (CF); 'H NMR (500 MHz, CDCl;) d 1.61 (s,

EOCFs 6H; 2 x CHj), 3.01 (s, 2H; CH,), 7.10 (dd, J = 7.4, 7.4 Hz, 1H; Ar), 7.18-7.22 (m,

2H; Ar), 7.30 (br, 1H; Ar); *C NMR (125 MHz, CDCL) § 25.5 (2C), 45.2, 70.3,

115,7, 116.2 (q), 125.1, 125.5, 127.5, 131.0, 139.6, 154.7 (q); HRMS (EI): calcd for C;,H,FNO
(M") 243.0871; found: 243.0868.

Methyl 2,2,5-Trimethylindoline-1-carboxylate (7b): Colorless oil; IR (ATR)

\©j< em™: 1702 (CO), 1310 (NAr); 'H NMR (500 MHz, CDCL3) § 1.55 (s, 6H; 2 x

(NDOgMe CHs), 2.28 (s, 3H; ArCH3), 2.97 (s, 2H; CHy), 3.83 (s, 3H; CO,Me), 6.92-6.97 (m,

2H; Ar), 7.63 (br, 1H; Ar); °C NMR (125 MHz, CDCL3) 6 20.8 (2C), 27.2, 45.6,

51.9, 64.6, 115.3, 125.3, 127.9, 128.7, 132.0, 140.1, 154.0; Anal. calcd for C3H;7NO: C, 71.21; H,
7.81; N, 6.39. Found: C, 71.10; H, 8.00; N, 6.23.

Methyl 2,2,5,7-Tetramethylindoline-1-carboxylate (8b): Colorless oil; IR (ATR)
em™: 1703 (CO) 1360 (NAr); 'H NMR (500 MHz, CDCls) 6 1.48 (s, 6H; 2 x CH3),
2.12 (s, 3H; ArCH3), 2.26 (s, 3H; ArCH3), 2.89 (s, 2H; CH»), 3.77 (s, 3H; CO,Me),
6.80 (br, 2H; Ar); °C NMR (125 MHz, CDCls) 6 20.0 (2C), 20.8, 27.1, 46.1, 51.9,
66.2, 122.6, 126.3, 130.6, 131.5, 133.0, 139.0, 153.7; HRMS (FAB): calcd for C;;H;oNO, (M")
233.1416; found: 233.1586.

OzMe

Methyl 5-Fluoro-2,2-dimethylindoline-1-carboxylate (9b): Brown oil; IR
\©j< (ATR) cm™: 1697 (CO), 1316 (NAr), 1219 (ArF); '"H NMR (500 MHz, CDCl3) &
1.55 (s, 6H; 2 x CH3), 2.99 (s, 2H; CH,), 3.84 (s, 3H; CO,Me), 6.81-6.86 (m,
2H:; Ar), 7.79 (br, 1H; Ar); °C NMR (125 MHz, CDCls) 6 27.2 (2C), 45.4, 52.1,
65.0, 111.7 (d), 113.6 (d), 116.2 (d), 130.4, 138.5, 153.9, 158.8 (d); HRMS (FAB): calcd for
C,H14FNO, (M*) 223.0977; found: 223.1451.

COgMe

Brown oil; IR (ATR) cm™: 1705 (CO), 1318 (NAr), 1234 (CF); 'H NMR (500

: Methyl 2,2-Dimethyl-6-(trifluoromethyl)indoline-1-carboxylate (10b):
CO Me MHz, CDCl3) 6 1.57 (s, 6H; 2 x CH3), 3.06 (s, 2H; CHy), 3.87 (s, 3H; CO,Me),

10b
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7.20 (m, 2H; Ar), 8.04 (br, 1H; Ar); BC NMR (125 MHz, CDCl3) ¢ 27.2 (2C), 45.3, 52.3, 65.3,
112.4 (d), 120.0 (d), 124.3 (q), 124.7, 130.0 (q), 132.6, 142.8, 153.8; Anal. calcd for C3H4F;NOy:
C, 57.14; H, 5.16; N, 5.13. Found: C, 57.33; H, 5.28; N, 5.05.

MeO,C Dimethyl 2,2-Dimethylindoline-1,5-dicarboxylate (11b): Yellow solid:

\©j< mp 114-115 °C; IR (ATR) cm™: 1704 (CO), 1613 (CO), 1362 (NAr); 'H

N NMR (500 MHz, CDCl3) 6 1.57 (s, 6H; 2 x CH3), 3.04 (s, 2H; CH,), 3.87 (s,

3H; CO,Me), 3.88 (s, 3H; CO,Me), 7.78 (s, br, 2H; Ar), 7.89 (d, J = 8.6 Hz,

1H; Ar); °C NMR (125 MHz, CDCl;) 6 27.1 (2C), 44.9, 51.8, 52.3, 65.5, 114.8 124.2, 126.0, 128.8,

130.0, 146.4, 153.8, 166.9; Anal. calcd for C14H;7NOy: C, 63.87; H, 6.51; N, 5.32. Found: C, 63.57;
H, 6.56; N, 5.27.

|

Methyl 2,2-Dimethyl-6-nitroindoline-1-carboxylate (12b): Yellow solid: mp

/@\_/|< 107-108 °C; IR (ATR) cm™': 1704 (CO), 1522 (NO), 1344-1389 (NO), 1328

O,N N (NAr); 'H NMR (500 MHz, CDCl3) & 1.60 (s, 6H; 2 x CH3), 3.10 (s, 2H; CH,),

12b COAMe 3.91 (s, 3H; CO,Me), 7.22 (d, J = 8.2, Hz, 1H; Ar), 7.85 (dd, J = 8.2, 2.2 Hz,

1H; Ar) 8.55 (br, 1H; Ar); >C NMR (125 MHz, CDCl5) § 27.2 (2C), 45.2, 52.6, 66.0, 110.6, 118.2,

124.6, 136.2, 143.4, 148.2, 153.7; Anal. calcd for C;,H4sN,O4: C, 57.59; H, 5.64; N, 11.19. Found:
C, 57.30; H, 5.70; N, 11.0.

_N Methyl  2,2-Dimethyl-2,3-dihydro-1H-pyrrolo[3,2-b]pyridine-1-carboxylate
X | N (13b): Yellow oil; IR (ATR) cm™: 1701 (CO), 1369 (NAr); 'H NMR (500 MHz,
(';one CDCls) 6 1.61 (s, 6H; 2 x CH3), 3.16 (s, 2H; CH»), 3.87 (s, 3H; CO,Me), 7.07 (dd,

J=28.2,4.4 Hz, 1H; Ar), 7.94 (br, 1H; Ar), 8.12 (d, /= 4.4 Hz, 1H; Ar); BC NMR
(125 MHz, CDCl3) ¢ 27.5 (2C), 47.5, 52.3, 63.6, 122.0, 122.1, 136.9, 143.1, 151.1, 154.1; HRMS
(FAB): caled for C;1H4N,O, (M") 206.1055; found: 206.0949.

13b

1705 (CO), 1389 (NAr); 'H NMR (500 MHz, CDCls) & 1.30 (d, J = 6.4 Hz, 3H;
CHs), 2.63 (dd, J = 15.9, 2.1 Hz, 1H; CHH), 3.36 (dd, J = 15.9, 9.5 Hz, 1H; CHH),
3.84 (s, 3H; CO,Me), 4.50-4.59 (m, 1H; 2-H), 6.96 (t, J = 7.4 Hz, 1H; Ar), 7.15 (d, J
= 7.4 Hz, 1H; Ar), 7.18 (dd, J = 7.7, 7.7 Hz, 1H; Ar), 7.80 (br, 1H; Ar); >C NMR (125 MHz,
CDCly) & 21.1, 35.8, 52.3, 55.3, 115.3, 122.6, 125.0, 127.4, 129.8, 141.4, 153.6; Anal. calcd for
C11H;3NO,: C, 69.09; H, 6.85; N, 7.32. Found: C, 69.06; H, 6.93; N, 7.19.

: Methyl 2-Methylindoline-1-carboxylate (14b)4: Pale yellow oil; IR (ATR) cm™:
N

|
ap, COMe

Pale yellow oil; IR (ATR) cm™: 1705 (CO), 1360 (NAr); '"H NMR (500 MHz,

| H CDCLy): § = 1.43 (m, 3H; 3-CH,, 4-CHH), 1.64 (m, 1H; 1-CHH), 1.93 (m, 2H;
(+)-15b 2-CH,), 2.35 (m, 1H; 4-CHH), 2.71 (dd, J = 11.7, 9.7, Hz, 1H; 4a-H), 2.90 (dd, J
=117, 2.9, 2.4, Hz, 1H; 1-CHH), 3.42 (ddd, J = 11.7, 11.7, 3.0 Hz, 1H; 9a-H),

: H: Methyl trans-2,3,4,4a-Tetrahydro-1H-carbazole-9(9aH)-carboxylate (15b)°:
N
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3.83 (s, 3H; CO,Me), 6.98 (ddd, J =7.9, 7.3, 0.9 Hz, 1H; Ar), 7.10 (d, J = 7.3 Hz, 1H; Ar), 7.17 (dd,
J=8.0,7.9, 1.3 Hz, 1H; Ar), 7.74 (d, J = 8.0 Hz, 1H; Ar); >C NMR (125 MHz, CDCly): § = 25.3,
25.9, 27.2, 31.7, 48.4, 52.2, 69.5, 114.9, 121.4, 122.6, 127.3, 133.5, 143.5, 155.3; Anal. calcd for
CisH{7NO,: C, 72.70; H, 7.41; N, 6.06. Found: C, 72.79; H, 7.57; N, 5.80.

(CO), 1392 (NAr); 'H NMR (500 MHz, CDCl3) § 0.88 (t, J = 7.4 Hz, 3H; CHs),

(IDOQMe 1.58 (m, 1H; CH3CHH), 1.77 (br, 1H; CH;CHH), 2.76 (dd, J = 16.0, 2.1 Hz, 1H;

16b 3-CHH), 3.28 (dd, J = 16.0, 9.6 Hz, 1H; 3-CHH), 3.83 (s, 3H; CO,Me), 4.38 (s,

1H; 2-H), 6.95 (ddd, J = 7.7, 7.3, 0.9 Hz, 1H; Ar), 7.14 (d, J = 7.3 Hz, 1H; Ar), 7.17 (dd, J = 7.7,

7.7 Hz, 1H; Ar), 7.75 (br, 1H; Ar); BC NMR (125 MHz, CDCls) 6 9.0, 27.3, 32.9, 52.4, 60.6, 115.2,

122.7, 124.8, 127.3, 130.4, 142.1, 153.8 ; Anal. calcd for C;,H;sNO,: C, 70.22; H, 7.37; N, 6.82.
Found: C, 70.32; H, 7.42; N, 6.74.

: Methyl 2-Ethylindoline-1-carboxylate (16b): Colorless oil; IR (ATR) cm™: 1699

1317 (NAr); 'H NMR (500 MHz, CDCls) § 3.07 (t, J = 8.9 Hz, 2H; 3-CH,), 3.84 (br,

Some 3H; COMe), 3.96 (br, 2H; 2-CHy), 6.93 (ddd, J = 7.7, 7.2, 1.1 Hz, 1H; An), 7.12 (d,

17b J=172Hz, 1H; Ar), 7.15 (dd, J = 7.7 Hz, 1H; Ar), 7.86 (br, IH; Ar); °C NMR (125

MHz, CDCly) 6 27.2, 47.1, 52.2, 114.4, 122.2, 124.4, 127.1, 130.6, 142.4, 153.3; Anal. calcd for
CioH11NOy: C, 67.78; H, 6.26; N, 7.90. Found: C, 67.55; H, 6.09; N, 8.01.

: Methyl Indoline-1-carboxylate (17b)4: Pale yellow oil; IR (ATR) cm™: 1700 (CO),

1388 (NAr); 'H NMR (500 MHz, CDCl;) 6 1.14 (t, J = 7.2 Hz, 3H; CH3), 3.66 (br,
éOgMe 3H; CO;Me), 3.71 (q, J = 7.2 Hz, 2H; CH,), 7.18 (d, J = 7.4 Hz, 2H; Ar), 7.24 (t, J =

7.4 Hz, 1H; Ar), 7.35 (t, J = 7.4 Hz, 2H; Ar); °C NMR (125 MHz, CDCl5) § 13.5,
45.3, 52.6, 126.5, 127.3 (2C), 128.9 (2C), 141.7, 155.8; HRMS (FAB): calcd for CioH;3NO, (M*)
179.0946; found: 179.0447.

©\ J Methyl Ethyl(phenyl)carbamate (17¢)°: colorless oil; IR (ATR) cm™: 1695 (CO),
N

17c

4. Ito, Y.; Ushitora, H. Tetrahedron 2006, 62, 226.

5. Kawasaki, T.; Somei, M. Heterocycles 1990, 31, 1605.

6. Sawyer, J. S.; Narayanan, B. A. Synth. Commun. 1983, 13, 135.
7. Guo, Z.; Schultz, A. G. J. Org. Chem. 2001, 66, 2154.
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sec
usec

£

PRI
Hz
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F3C

10b

= o oV 00
1oy~ —
o

8
i

I
COzMe

—— 1.89

57

3. 87
3. 06
0. 00

L.

£06
SR TRAY

20

e o TG

=N
[ae]
<

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1
IRNUC
CTEMP
SLYNT
EXREF
BF
RGAIN

b-1 €
singl
07-11
1H

singl

1H
CDCL3

F3 Pd 1H.als
e_pulse
-2007 15:30:28

e _pulse. ex2
500. 16 MHz
2.41 KHz
6. 01 Hz
104857
7507. 46 Hz
1
13. 9670 sec
5. 0000 sec
6. 25 usec

26.0 ¢
0. 00 ppm

0.12 Hz
30
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Y¥Seizo-win29¥seizo¥YW NabeYspd C-ll BryD=1 CF3 Pd 13C. als

DFTLE D-1 CF3 Pd 13C. als

S8 & PR - = COMNT single pulse decoupled gate
e 18 oG = DATIM 07-11-2007 16:25:27
B~ = b~ W e = L | O_wz.ﬂo _WO
| EXMOD single_pulse_dec
_ OBFRQ 125. 77 Milz
_ _ OBSET 7. 87 Kilz
OBFIN 4,21 Hz
| POINT 26214
FREQU 31446. 06 Hz
SCANS 1150
ACQTM 0. 8336 sec
FD 2, 0000 sec
PW1 2.93 usec
IRNUC 1H
CTEMP 26.6 ¢
\QuA SLYNT CDCL3
EXREF T77. 00 ppm
F3C N BF 1,20 Hz
COzMe RGAIN 60
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single pu

¥¥Seivo-win29¥s C=H Br¥D-8 Pd 1H.als
RPER B% = @ =
o (S o3en o3 — (=
I
gmhﬁo
N
OON?_._W
11b
& P
| E P
T &
| [ ?
-
(2]
& .
o —
@0
(=]
S [
[
4 J
— _ T _ T L L _
8 (8] 4 0

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

D=8 CO2Me Pd 1H.als
single_pulse
09-11-2007 16:03:51

1H

single_pulse. ex2

1H
ChCL3

500. 16
2.41

6. 01
52428
7507. 39
8

6. 9835
5. 0000
6. 25

26. 1
0. 00

0.12
30

MHz
KHz
Hz,

Hz
sec

secC
usec

ppm
Hz
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MeQ,C

1
CO,Me

0
75

77.26

———77

T6.

65. 54

52.30

51.79

44. 91
27.186

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1
IRNUC
CTEMP
SLVYNT
EXREF
BF
RGAIN

D-8 CO2Me Pd
single pulse

13C. als
decoupled gate

09-11-2007 16:50:14

13C

single_pulse_dec

125.77
7.87
4,21
26214
31446. 06
967
0. 8336
2. 0000
2.93
1H

26.2

CDCL3
77.00
1. 20
60

MHz
KHz
Hz

Hz
sec
sec

usec

c

bpm
Hz
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e _pulse

YY¥Seizo-win29¥seizo¥W Nabe¥spd (-H Br¥NO2 Pd IH

DFILE NO2 Pd 1H.als

IO = oo oy — — co =) o COMNT single_pulse
g i - g gemie o S . 5 DATIM  14-11-3007 22:01:44
! _ . _ OBNUC 1H
| L) L) _ _ EXMOD single_pulse. ex2
___ S , | _ OBFRQ 500. 16 MHz.
OBSET 2.41 Kz
OBFIN 6.01 Hz
POINT 52498
FREQU 7507. 39 Hz
SCANS 8
ACQTM 6.9835 sec
PD 5. 0000 sec
PW1 6. 05 usec
TRNUC  1H
CTEMP 94.3 ¢
5 SLYNT CDCL3
N N EXRER 0.00 ppm
BF 0,12 Tiz
12p COMe | RGATN 34
=
s}
o m
os!
o o _
= |
[t
. !
®
&

- 1. 02

PPM
|
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single pulse decaupled cated NOI
YYS o¥W Nabe¥s C=H Br¥NO2 Pd 13C.als ¢
P T SR ) o O [ R T v g =]
o — ™M T (<o N | o [3ple=He o] o w — (AN} (=]
o3 o8 & 9 < o o g Ll I T = &
w &< o 8= = =t~ O It o1
|
QN N
COMe
12b M
|
|
i
| |
| 1 Ll _ ! _
i oo ,.1.._;_ , W A e _ Jh : _ "
PPM
7 I | _ T 7 I | _ = ﬁ ¢ a0 1 _ [ _ [ _ _ T
200 175 150 125 100 75 50 25 0

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1
IRNUC
CTEMP
SLVYNT
EXREF
BF
RGAIN

NO2 Pd 13C.als
single pulse decoupled gate
14-11-2007 23:43:31

13C

single_pulse_dec

12677
7.87
4.21

52428

31446. 06

Bl
CDCL3

1650
1. 6672
2. 0000

3.83

24,1
0.00

1.20
56

MHz
KHz
Hz

Hz
sec
sec
usec

C

bpm
Hz
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o1 — 0 = O 1D
—— SOoC

o6 o6 [ S

1
CO,M
5G. T

3

19

_\\\
1
— . 0.98

Pd

gls

3. 87

305

3. 16

0

61
— 0.00

o

P

ST 4 VLY

,Tvz

DIFILE
COMNT
DATIM
OBNUC
EXMOD
OBERQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1
IRNUC
CTEMP
SLVYNT
EXREF
BF
RGAIN

pyr Pd 1H. als
single_pulse
04-12-2007 00:03:41
IH
single_pulse. ex2
500. 16 MHz
2.41 KHz
6. 01 Hz
h2428
7507. 39 Hz
8
6. 9835 sec
5. 0000 sec
6. 05 usec

28.6 ¢
CDCL3
0. 00 ppm
0. 12 Hz
34
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le pulse

d NOE

C-1I Br¥pyr Pd 13C,

(=] (s ol e} ot oA oo = oo (o] =
5] I=1r ® P ® ie o <+ = S
2] o = I~ - O o o = = =]
@ R [ 7‘. - 1] 5 = ™
| ! 7
| |
®
P
N
COoM
136 2
|
_" |
|
|
|
|
| 7 7
| L] |
- - iy o y . ) o v !
PPM
[_ —J T i 7 T T 1 _ T ﬁ T 17 T 1 7 T 1 1 1 _ | _ T T _ _ 1
200 175 150 25 100 T5 50 25 0

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1
TRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

pyr Pd 13C.als

single pulse

decoupled gate

04-12-2007 03:07:57

13C

single pulse_dec

125. 77
7.87
4.21
52428
31446. 06
3000
1. 6672
2. 0000
3.83
1H

28.9

CDCL3
0.00
1. 20
60

MHz
KHz
Hz

Hz
sac
5ec
usec

c

ppm
Hz
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_‘._:ﬂ_i .T:f

Y¥Seizo—win29Y¥seizoYW NabeYspd C H BriiPr Pd

O o0~ I WO S
WA~ —— O O

MR E RGOS

1
CO:Me
14b

T 0,92

.

1. als

4. 54

SO 1O 00 LD <ot v
leofiarlasRapliaafietlicliof e}

o ool ed oded
L L)) L))
Il I

N 2.87

=% .00

0. 01
o000
— =0.01

sz

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
Pl
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

iPr Pd 1H.als
single_pulse
09-11-2007 12:22:19
11
single_pulse. ex2
500. 16 MHz
2. 41 KHz
6,01 Hz
52428
7507. 39 Hz
8
6. 9835 sec
5.0000 sec
6. 2h usec
1H
26.T ©
CDCL3
0.00 ppm
0.12 Hz
30
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coupled gated NOE

/;._..f._.,mu;l_::. 0¥seizoYW NabeYspd C-11 BrYiPr Pd 5h 13C. aly

DFILE iPr Pd 5h 13C. als

2 2 5 o oo o = =4 COMNT single pulse decoupled gate
o = Seide R iR o _k o DATIM 20-12-2007 02:56:41
T R - i i A S OBNUC  13C
T T T , EXHOD  single: pulss dee
.y L[/ || _ 7 OBFRQ 125. 77 MHz
_ Vi Y | | _ OBSET 7.87 KHz
, OBFIN 4,21 llz
_ POINT 52428
FREQU 31446. 06 Hz
SCANS 4800
ACQTM 1. 6672 sec
_ PD 2. 0000 sec
_ PI1 3,83 usec
- IRve
| CTEMP 26.5 ¢
7 . SLVNT  CDCL3
N EXREF 0. 00 ppm
_ BF 1.20 Hz
COMe _ _ RGAIN 60
14b _
|
|
|
| |
|
|
_ | | |
| | | |
7_, A ._if,f_ Sk J _mr\ . N S L
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single pulse

Y¥Seizo—win29¥seizoYW NabeYspd C-H Br¥D-Cy Pd 111 . als DFILE D-Cy Pd 1H .als
COMNT  single_pulse
DATIM 05-12-2007 20:16:49

MO OO C OO ORI TN~ =S DT~
NN kil i s s finat s 7o e o I o SRSl R AR sl sl o s RS TR e o T o H
ol ed ed od o

P S N G 0 B R e TR B iR

OBNUC 1H
L EXMOD single pulse. ex2
OBFRQ 500. 16 MHz
_ OBSET 2. 41 KHz
OBFIN 6.01 Hz
POINT 52428
FREQU 7507. 39 Hz
SCANS 8
ACQTM 6. 9835 sec
PD 5. 0000 sec
PW1 6. 05 usec
 IRNUC 1IN
CTEMP 278 &
SLYNT CDCL3
| EXREF 0.00 ppm
: BF 0.12 Hz
COzMe i RGAIN 36
15b
7
53 o
3 o [
3 3 |
Tl ﬁ 7
>
T B
|
f
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pulse decoupled gated NOI

-1 B

Y¥seizo¥W NabeYspd y Pd als
= B B IEE & woE e 22 s Dt
B g sahe o Lo g S e
— — i = ~—
L] || N __
m 7 k4 V | ﬁ
I
I
|l
[
N |
COzMe _
15b |
|
| |
o 7 |
7 ” ,
|
|
|
| _
e L | I
PPM
7 I % | [ [ 7 | I T 7 T T [ | # [ | [ I _ [ _ I _ [ [ 1
175 150 126 100 T 50 25

200

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

D-Cy Pd 13C
single pulse decoupled gate
05-12-2007 21:39:04

13C

.als

single_pulse_dec

125,77
7.87
4.21

52428

31446. 06

IH
CDCL3

900
1. 6672
2. 0000
3.83

28.3
77. 00

1.20
58

MHz
KHz
Hz

Hz
sec
5ec
usec

c

ppm
Hz
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single puls

¥¥Seizo—win29¥seizo¥W NabeYspd C-H Br¥iso—Bu Pd 11l als

W0 0= MWL LW oY o
A A A — OGO

e A G =Rt-R-Rt-Rt=!

cOoMe

16b

00 E O O b= LD GO = < =
00 5 & O O = I~ =

e molnalc

2.89

) 0. 84

/

o

=]

o
I

PPM

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

iso—Bu Pd IH.

single_pulse

als

07-12-2007 15:00:10

1H

single_pulse

500. 16
2.41
6. 01
52428
7507. 39
8
6. 9835
5. 0000
6. 05
11

26.7

CDCL3
0. 00
0.12
34

ex2
MHz
KHz
Hz

Hz
sec
sec

usec

C

ppm
Hz
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Lals

3 = spg 23 288 28 B
5 3 HEd £ BE s
| | | , 7 ﬁ |
| / ’ |
7 | 7 W, - _ 7
|
y |
COMe i
16b _ |
|
|
| ﬂ
_7 |
* |
||
) | _ -
! I A, ) i ;
PPM
_|—I._\_ I _ T 1 1 _ 1 | .4 g | _ I _ T T 1 7 I 1 _ T
200 17b 150 125 100 75 50 2 0

DFILE
COMNT
DATIM
OBNUC
EXMOD
0BFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1
IRNUC
CTEMP
SLYNT
EXREF
BF
RGAIN

iso—Bu Pd 13C. als
single pulse decoupled gate
22-12-2007 08:32:44

13C

single_pulse_dec

125. 77
7.87
4.21

52428

31446. 06

1H
CDCL3

4500
1. 6672
2. 0000

3.83

26. 1
0.00

1.20
58

MHz
KHz
Hz

Hz
sec
sec
usec

c

ppm
Hz
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YseizoYW NabeYspd C-H BriN-CO2Me

indoling Pd

1H. als

PP
I

prtat il i s 58 283 2
e M GG S S el edeies S
_ P
[
‘\
|
N
COMe
17b
|
<]
= {ap]
o —
B
L
Rk |
es] =]
S |
P |
I " \
| g, i
) | |
_ |
_ (1l
||
Y — ,/‘l n\, . : ._r. 1
I _ I T T T _ _
8 6 4 2 0

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

N-CO2Me indoline Pd 1H.als
single pulse
19-12-2007 16:23:14
1H
single_pulse. ex2
500. 16 MHz
2. 41 KHz
6. 01 Hz
26214
7507, 39 Hz
8
3.4918 sec
5. 0000 sec

6. 05 usec
1H
26.8 ¢
CDCL3
0.00 ppm
0.12 Hz
28
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seizo¥l /rTifxﬁ

NOE

C=H

Sr¥N-CO2Me

122. 24
114. 41

:L:_ ?::‘

Pd

3¢, als

77.25
77.00

76. 74

52.17
47.08

27,24

= =] e o
ap = L — =
o) ol S <t
5 X 838
|
o I
|
N
COoMe
17b
m
al
J A A
_ _ T _ | “
175 150 125

PPM.
T i

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBIFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

N-CO2Me indolione Pd 13C.al

single pulse

decoupled gate

08-12-2007 16:10:29

13C

single_pulse_

125.77
7.87
4.21
52428
31446. 06
725
1. 6672
2. 0000
3.83
14

26.5

CDCL3
77. 00
1. 20
60

dec
MHz
KHz
Hz

Hz
s5ec

sec
usec

ppm
Hz
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v pulse

Y¥Seizo—win29¥seizo¥W Nabe C-1l Br¥Ph N-CO2Me 5 C{EEL Pd UL als DFTLE Ph N-COZMe 3E7ofAEt Pd IH. a
b= L0 (O <8 3 O I o3 et o+ m =] COMNT single_pulse
el —— B == ©© ——— S

Vil BT s s . DATIM 11-12-2007 17:22:34
777.7.77,-7.7. nﬂu333o,.u =] QENUC 1H
I p k.t EXMOD single_pulse. ex2
. X OBFRQ 500. 16 MHz
" OBSET 2.41 KHz
OBFIN 6.0l Hz
POINT 52428
FREQU 7507. 39 Nz
SCANS 6
| ACQTM 6. 9835 sec
PD 5. 0000 sec
; PW1 6.05 usec
IRNUC 1H
N g CTEMP 26.8 ¢
coMe i SLVNT CDCL3
EXREF 0. 00 ppm
e a BF 0.12 Hz
RGAIN 30
|
2 3
._\
|
7
[
|
i 2
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N

ed galed

DFILE Ph N-CO2Me i cikEt Pd 13C.

o e oo = @ ey COMNT single pulse decoupled gate
- = o 4 - o = DATIM  11-12-2007 18:12:50
_.,M..u = b irse b Tel i — OBNUC  13C
_ ) EXMOD single_pulse_dec
L) oy, OBFRG 125. 77 MHz
VI m | OBSET 7.87 KHz
: OBRFIN 4. 21 Hz
POINT 26214
FREQU 31446, 06 Hz
SCANS 1050
ACQTM 0.8336 sec
PD 2. 0000 sec
PW1 3. 83 usec
IRNUC 1H
; CTEMP 27.0 ¢
SLVNT CDCL3
N EXREF 77. 00 ppm
COMe BF 1. 20 Hz
17c RGATN 60
I
|
1
o
, | Lr.._ | | |
PPM
j#ﬁ____#_i_,_g___,_k___,7,,_,___,_ﬁ_ﬁ_#7

200 175 150 125 100 75 50 26 0

S33



