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General Procedure for the Preparation of Isoquinolines: A round-bottom
side-arm flask (25 mL) containing NiBr,(dppe) (3.1 mg, 0.0050 mmol) and zinc powder
(13 mg, 0.20 mmol) was evacuated and purged with nitrogen gas three times. Freshly
distilled acetonitrile (3.0 mL), 2-iodobezaldimine (0.10 mmol) and alkyne (0.10 mmol)
were added to the system and the reaction mixture was stirred at 80 °C for the desired
time (20 min or 3 h). The reaction mixture was cooled to room temperature and diluted
with dichloromethane. The mixture was filtered through a silica gel pad and washed
thoroughly with dichloromethane. The filtrate was concentrated in a rotary evaporator
and the residue was separated on a silica gel column using a mixture of hexanes and ethyl
acetate as eluent to afford the desired pure product 3. Compounds 3a-p were synthesized
according to this procedure and the spectral data of these compounds are as follows. The
spectral data of products 3a,' 3c,® 3d,” 3f, 3I.* 30,’ 3p°and 3q°® were reported in the
literature.

Table. Results for the Formation of 3a in the Presence of Various Catalysts and solvents®

entry catalyst yield entry catalyst yield
1 NiBry(PPh3),, Zn 91 7 NiBr»(dppe), THF 63
2 NiBr,(dppe), Zn 98 8 NiBr,(dppe) 0
3 NiCl,(PPhs),, Zn 80 9 Zn 0

4 Ni(COD),+ P(o-tol);  >99 10 Col,(dppe), dppe 0

o

5 NiBr,(dppe) 98 11 CoCly(dppe), dppe

6 NiBr,(dppe), DMF 94

#All the reaction were carried out in nitrogen atmosphere using 1a, (0.10 mmol), alkyne 2a (0.10
mmol), metal complex (0.0050 mmol) and Zn (0.30 mmol) in CH;3CN or the solvent mentioned in
each entry (3.0 mL) at 80 °C for 20 min. 1a and 2a as reactants at 80 °C for 20 min. All the yields
mentioned above are NMR yields using mesitylene as internal standard.
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3,4-Diphenylisoquinoline (3a): White solid; mp = 170 °C; R¢= 0.41 (15% ethyl
acetate in hexanes); '"H NMR & 7.17-7.21 (m, 3H), 7.23-7.25 (m, 2H), 7.33-7.37 (m, 5H),
7.59-7.61 (m, 2H), 7.67 (dd, J = 6.0 and 3.0 Hz, 1H), 8.04 (dd, J = 6.5 and 3.0 Hz, 1H)
and 9.37 (s, 1H); °C NMR & 125.6, 126.9, 127.1, 127.3, 127.6, 127.6, 128.3, 130.2,
130.5, 130.7, 131.2, 135.9, 137.2, 140.6, 150.5 and 151.7; HRMS (EI") 281.1200 (cal for
C,H 5N 281.1204); IR 1446, 1497, 1614 and 3058 cm™.

3,4-Diethylisoquinoline (3b): Viscous liquid; R¢= 0.39 (15% ethyl acetate in
hexanes); "H NMR §1.29 (t, J="7.5 Hz, 3H), 1.37 (t, J = 7.5 Hz, 3H), 3.01 (¢, J=7.5
Hz, 2H), 3.07 (q, J = 7.5 Hz, 2H), 7.56 (t, J = 7.5 Hz, 1H), 7.74 (t, J = 7.8 Hz, 1H), 7.96
(d, J = 8.0 Hz, 1H), 8.01 (d, J = 8.5 Hz, 1H) and 9.12 (s, 1H); °C NMR & 14.7, 15.0,
20.8,27.4,123.0, 126.5, 127.0, 128.8, 130.6, 131.3, 135.8, 148.8 and 152.0; HRMS (EI")
185.1203 (cal for C;3H;sN 185.1205); IR 1453, 1576, 1621, and 2967 cm™.

4-Ethyl-3-phenylisoquinoline (3c): White solid; mp = 103 °C; R¢= 0.36 ( 15%
ethyl acetate in hexanes ); "HNMR & 1.28 (t, J=7.8 Hz, 3H), 3.05 (q, J=14.5 and 7.8 Hz,
2H), 7.41 (dt, J=7.0 and 1.3 Hz, 1H), 7.46 (t,J = 7.3 Hz, 2H), 7.52 (d, J = 7.5 Hz, 2H),
7.60 (t, J = 8.0 Hz, 1H), 7.75 (t, J = 7.5 Hz, 1H), 8.00 (d, J = 8.0 Hz, 1H), 8.08 (d, J =8.5
Hz, 1H) and 9.18 (s, 1H); °C NMR & 15.6, 21.8, 123.6, 126.6, 127.6, 127.7, 127.8,
128.2, 128.4, 128.6, 129.2, 130.1, 130.5, 135.2, 141.3, 150.0 and 151.6; HRMS (EI")
232.1136 (cal for C;7H 3N 233.1204); IR 1248, 1447, 1497, 1573, 1617 and 2976 cm™.

Ethyl 3-phenylisoquinoline-4-carboxylate (3d): Viscous liquid; Ry= 0.38 (15%
ethyl acetate in hexanes); "H NMR &= 1.03 (t,J=7.2 Hz, 3H), 4.23 (q, J = 7.2 Hz, 2H),
7.44 (m, 3H), 7.64 (dt, J = 7.8 and 2.4 Hz, 1H), 7.7 (td, J = 6.4 and 2.2 Hz, 2H),7.78 (dt,

J=28.0 and 2.0 Hz, 1H), 8.03 (d, J = 9.2 Hz, 2H) and 9.36 (s, 1H); *C NMR & 13.6, 61.8,
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123.4, 124.1, 126.8, 127.6, 128.0, 128.4, 128.6, 128.8, 131.8, 133.4, 140.0, 150.9, 153.4
and 168.6; HRMS (EI") 277.1100 (cal for C;sH;sNO, 277.1103); IR 1221, 1498, 1564,
1574, 1719 and 2981 cm".

1-(3-Phenylisoquilin-4-yl)ethanone (3e): White solid; mp = 109 °C; R¢= 0.31
(15% ethyl acetate in hexanes); "HNMR § 2.13 (s, 3H), 7.47 (m, 3H), 7.64 (t, J = 7.8 Hz,
1H), 7.68 (dd, J = 7.8 and 1.3 Hz, 2H), 7.75 (t, J = 7.5 Hz, 1H), 7.90 (d, J = 8.0 Hz, 1H),
8.04 (d, J = 8.0 Hz, 1H) and 9.35 (s, 1H); °C NMR & 32.4, 123.9, 127.1, 127.6, 128.1,
128.8, 129.1, 129.5, 131.8, 132.4, 139.6, 149.2, 153.3 and 205.8; HRMS (EI")247.0999
(cal for C;7H 3NO 247.0997); IR 1193, 1495, 1559, 1573, 1690 and 3058 cm'".

(3-Phenylisoquinolin-4-yl)methanol (3f): White solid; mp = 129 °C; Ry= 0.26 (
30% ethyl acetate in hexanes ); "HNMR & 5.08 (s, 2H), 7.43 (m, 1H), 7.48 (t, J = 7.5 Hz,
2H), 7.66 (m, 3H), 7.82 (t, J = 7.8 Hz, 1H), 8.03 (d, J = 7.8 Hz, 1H), 8.30 (d, J = 8.4 Hz,
1H) and 9.28 (s, 1H); BC NMR & 59.4, 123.9, 125.9, 127.2, 127.7, 128.3, 128.3, 128.3,
129.7, 131.4, 136.0, 139.7, 152.2 and 152.5; HRMS (EI') 235.0994 (cal for C;sH;;N
235.0997); IR 1261, 1447, 1575, 1621, 1714 and 2963 cm™.

4-(Trimethylsilyl)-3-phenylisoquinoline(3g): White solid; mp = 161 °C; Ry =
0.33 (10% ethyl acetate in hexanes); "H NMR & 0.13 (s, 9H), 7.40-7.44 (m, 3H), 7.56 (dd,
J=7.8 and 1.8 Hz, 2H), 7.58(dt, J = 7.8 and 1.0 Hz, 1H), 7.71 (dt, J = 7.8 and 1.1 Hz,
1H), 7.98 (d, J= 8.0 Hz, 1H), 8.16 (d, J = 8.5 Hz, 1H) and 9.22 (s, 1H); >C NMR § 2.2,
126.3, 126.7, 127.1, 127.7, 128.0, 128.2, 128.6, 129.7, 130.1, 141.0, 144.4, 152.3 and
160.1; HRMS (EI") 277.1287 (cal for C;sH;oNSi 277.1287); IR 1397, 1542, 1570, 1715

and 2953 cm’..
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1-(3-Ethylisoquinolin-4-yl)ethanone (3h): Viscous liquid; R¢= 0.25 (15% ethyl
acetate in hexanes); "HNMR 5 1.36 (t, J="7.8 Hz, 3H), 2.65 (s, 3H), 2.86 (q, J = 7.5 Hz,
2H), 7.58 (m, 2H), 7.70 (dt, J = 7.0 and 1.3 Hz, 1H), 7.97 (d, J = 8.0 Hz, 1H) and 9.23
ppm (s, 1H); BC NMR § 14.5,29.0, 33.2, 123.1, 126.5, 127.0, 128.2, 131.0, 131.5, 132.2,
150.7, 152.8 and 205.9 ppm; HRMS (EI") 199.0995 (cal for Ci3H;3NO 199.0997); IR
1197, 1496, 1574, 1621, 1699 (vco) and 2971 cm™.

Methy! 3-pentylisoquinoline-4-carboxylate (3i): Viscous liquid; R¢= 0.45 (15%
ethyl acetate in hexanes); '"H NMR & 0.87 (t, J = 7.25 Hz, 3H), 1.34 (m, 4H),1.80(m, 2H),
2.90 (m, 2H), 4.03 (s, 1H), 7.55 (dt, J = 7.5 and 1.3 Hz, 1H), 7.69 (dt, J = 8.25 and 1.3
Hz, 1H), 7.78 (d, J = 8.0 Hz, 1H), 7.93(d, J = 7.5 Hz, 1H) and 9.22 ppm(s, 1H); °C NMR
5 14.0,22.5,29.9, 31.8, 36.2, 52.5, 123.8, 126.4, 127.1, 128.1, 131.8, 133.4, 153.1, 153.4
and 168.9 ppm; HRMS (EI") 257.1411 (cal for CiH;oNO, 257.1416); IR 1223, 1435,
1575, 1622, 1729 and 2954 cm’.

4-Butyl-3-(hex-1-ynyl)isoquinoline (3j): Viscous liquid; R¢= 0.39 (15% ethyl
acetate in hexanes); "H NMR & 0.93-0.99 (m, 6H), 1.48-1.53 (m, 4H), 1.63-1.66 (m, 4H),
2.53 (t,J =7.3 Hz, 2H), 3.20 (t, J = 8.0 Hz, 2H), 7.52 (t, J = 7.8 Hz, 1H), 7.70 (t, J=7.5
Hz, 1H), 7.88 (d, J = 7.5 Hz, 1H), 7.94 (d, J = 8.5 Hz, 1H) and 9.00 (s, 1H); °C NMR &
13.6, 14.0, 19.3, 22.1, 23.1, 29.2, 30.6, 32.4, 79.5, 94.4, 123.3, 127.0, 127.4, 128.5, 130.7,
134.8, 135.5 and 150.3 ppm; HRMS (EI") 265.1832 (cal for CioHa3N 265.183); IR 1454,
1505, 1572, and 2957 cm’.

4-Ethyl-3-(oct-5-ynyl)isoquinoline (3ka): Viscous liquid; R¢= 0.41 (15 % ethyl
acetate in hexanes); 'H NMR & 1.08 (t, J = 7.5 Hz, 3 H), 1.29 (t, J = 7.5 Hz, 3 H),

1.61-1.66 (m, 2 H), 1.84-1.89 (m, 2 H), 2.10-2.15 (m, 2H), 2.20-2.22 (m, 2H), 2.99 (t, J =

S5



8.0 Hz, 2H), 3.08 (q, J = 15.3 and 7.3 Hz, 2H), 7.53 (t, J = 7.5 Hz, 1H), 7.70 (t, J = 7.5
Hz, 1H), 7.93 (d, J = 8.0 Hz, 1H), 7.99 (d, J = 8.5 Hz, 1H) and 9.08 (s,1H); °*C NMR &
12.4,14.3,15.0, 18.7, 20.9, 29.2, 29.6, 34.4, 79.2, 81.9, 122.9, 126.0, 127.2, 128.4, 130.0,
130.5, 135.3, 150.0 and 151.7; HRMS (EI") 265.1830 (cal for CioHxN 265.1830); IR
1242, 1454, 1576, 1621, and 2935 cm™.

3-Ethyl-4-(oct-5-ynyl)isoquinoline (3kb): Viscous liquid; R¢= 0.36 (15% ethyl
acetate in hexanes); '"H NMR § 1.08 (t, J = 7.5 Hz, 3H), 1.35 (t, J = 7.5 Hz, 3H),
1.68-1.69 (m, 2H), 1.74-1.77 (m, 2H), 2.13-2.15 (m, 2H), 2.24-2.26 (m, 2H), 3.00-3.05
(m, 4H), 7.52 (t, J = 7.5 Hz, 1H), 7.68(t, J = 7.5 Hz, 1H), 7.92 (d, J = 8.4 Hz, 1H), 7.99
(d, J = 8.4 Hz, 1H) and 9.08 (s, 1H); °C NMR §¢ = 12.4, 14.3, 14.6, 18.4, 27.2, 28.1,
29.2,29.6,78.8, 82.3, 123.0, 125.9, 127.2, 128.0, 128.3, 130.4, 135.5, 149.9 and 153.6.

3-Phenylisoquinoline (31): Pale green solid; mp = 93 °C ; R¢= 0.58 (15% ethyl
acetate in hexanes); 'H NMR & 7.41 (t, J = 7.5 Hz, 1H), 7.50 (t, J =7.3 Hz, 2H), 7.56 (dt,
J=17.0 and 1.0 Hz, 1H), 7.67(m, 1H), 7.85 (d, J = 8.5 Hz, 1H), 7.97 (d, J = 8.5 Hz, 1H),
8.05 (s, 1H), 8.12 (dd, J = 8.3 and 1.3 Hz, 2H) and 9.33 ppm (s, 1H); BC NMR & 116.3,
126.6, 126.7, 126.8, 127.3, 127.4, 128.3, 128.5, 130.3, 136.4, 139.2, 150.9 and 152.1
ppm; HRMS (EI") 205.0892 (cal for C;sH; N 205.0891); IR 1453, 1579, 1622 and 3058
cm™.

3-Butylisoquinoline (3m): Viscous liquid; Ry = 0.45 (15% ethyl acetate in
hexanes); 'H NMR & 0.94 (t, J = 7.5 Hz, 3H), 1.40 (m, 2H), 1.78 (m, 2H), 2.94 (t, J = 7.5
Hz, 2H), 7.48 (s, 1H), 7.53 (t, J = 7.8 Hz, 1H), 7.65 (t, J = 7.3 Hz, 1H), 7.74 (d, J = 8.0

Hz, 1H), 7.93 (d, J = 8.0 Hz, 1H) and 9.20 (s, 1H); °C NMR § 14.0, 22.5, 32.1, 37.4,
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118.3, 126.1, 126.5, 127.0, 127.6, 130.6, 136.7, 151.6, and 155.2; HRMS (EI") 185.1206
(cal for C13H;sN 185.1204).

4-(Isoquinolin-3-yl)butanenitrile (3n): White solid; mp = 98 °C; R¢= 0.08 (15%
ethyl acetate in hexanes); '"H NMR & 2.18-2.44 (m, 2H), 2.39 (t, J = 6.8 Hz, 2H), 3.10 (t,
J=17.5Hz, 2H), 7.56 (s, 1H), 7.59 (t, J = 8.0 Hz, 1H), 7.71 (t, J = 7.0 Hz, 1H), 7.78 (d, J
= 8.5 Hz, 1H), 7.96 (d, J = 8.0 Hz, 1H) and 9.22 (s, 1H); °C NMR & 16.5, 25.2, 35.7,
119.3, 121.1, 126.6, 126.8, 128.5, 133.2, 137.6 and 149.9 ppm; ; HRMS (EI") 196.0997
(cal for C13H 5N 196.1000); IR 1465, 2248 and 2941 cm’™".

1,3-Dihydro-7,8-diphenylfuro[3,4-g]isoquinoline (30): White solid; mp = 225
°C ; Ry=0.18 ( 15% ethyl acetate in hexanes ); "H NMR & 6.05 (s, 2H), 6.90 (s, 1H), 7.17
(m, 5H), 7.25 (d, J = 4.5 Hz, 1H), 7.32 (m, 5H) and 9.09 ppm (s, 1H); °C NMR & 101.7,
8102.0, 103.0, 124.8, 127.0, 127.3, 127.6, 128.4, 130.1, 130.6, 131.1, 134.5, 137.5, 140.6,
148.1, 149.3, 149.8 and 151.3 ppm; IR 1207, 1454 and 2914 cm™

Phenyl(3-phenylisoquinolin-4-yl)methanone (3p): White solid; mp = 116 °C ;
R¢=0.30 ( 15% ethyl acetate in hexanes ); "H NMR § 7.18-7.26 (m, 5H), 7.40 (t, J = 7.5
Hz, 1H), 7.59-7.68 (m, 6H), 7.73 (d, J = 4.5 Hz, 1H), 8.07 (d, J = 9.5 Hz, 1H) and 9.45
(s, IH); >C NMR & 124.5, 127.0, 127.6, 128.0, 128.3, 128.5, 128.7, 129.6, 131.5, 133.6,
134.2, 137.4, 139.5, 149.9, 153.4 and 198.0; HRMS (EI') 309.1153 (cal for C;sH;;N
309.1154); IR 1229, 1449, 1578, 1618, 1662 and 3058 cm’".

2,3,4-triphenylpyridine (3q): Pale yellow solid; mp = 184 °C ; R¢= 0.23 ( 10%
ethyl acetate in hexanes ); "H NMR & 6.86 (d, J=7.5 Hz, 2H), 7.01-7.07 (m, 5H), 7.15-
7.19 (m, 6H), 7.24-7.26 (m, 2H), 7.32 (d, J = 5.0 Hz, 1H) and 8.71 (d, J = 5.0 Hz, 1H);

BC NMR & 123.7, 126.7, 127.4, 127.6, 127.7, 127.9, 129.3, 129.8, 131.3, 134.4, 137.6,
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139.2, 140.4, 148.0, 150.0 and 158.2; HRMS (EI") 307.1372 (cal for Co3H7N 307.1361);

IR 1030, 1391, 1430, 1566 and 3053 cm".
NOE Experiments. The regiochemistry of most products 3 were established

based on the 'H NMR NOE experiments. The results of the NOE experiments are

summarized below.
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1/GANE/ganelll6.00~ dm yyy
3C.Ti1d dem w
ACQUISITION dmf 11299
sfrg 125.700 dseq 3c
tn C13 dres 1.0
at 0.508 homo n
np 37088 PROCESSING
v 36529.7 1b 3.00
fb not used wtfile
bs 16 w_.on Tt
tpwr 55 n not used
pw 5.0 math T
di 2.000
tof 3769.1 werr
nt 2048 wexp
ct 1728 wbs
alock “ wnt
gain not use
FLAGS
11 n
in n
dp ¥
hs nn
DISPLAY
sp =-0.2
wp 30164.0
vE 493
&C ]
wC 250
hzmm 120.66
is 119.21
rfl 12267.6
rfp 9677,
th k]
ins 100.000
nm ph
Z o i
L B e o e L L B e e e
220 200 180 160 140 120 100 80 60 40 20 ppm
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—9.360

o W - w0 - - o ©
22 2838 -
~ - - -
exp3  stdlh ] LL]]
SAMPLE
date Nov 16 2004
solvent coc13
file exp
ACQUISITION :
sfrg 400.455 dm nnn
tn H1 dmm c
at 2.664 dmf aooe
np 32016 PROCESSING
5w 6009.6 1b 0.10
fb 3400 wtfile
bs 4 proc ft 3d o
tpwr 58 n not used
pw 6.0
di 1.000 werr
tof 500.0 wexp
nt 100 wbs wft aph
ct 0 wnt
alock n
gain not used
FLAGS
11 n
in n
dp v f
DISPLAY [
sp =0.1
wp 4004.2
VS 100
sC 0
we 250
hzmm 5.97
is 40.49
rfl 3394.6
rfp 2899.3 |
th a
ins 10.000
nm ph

- L e e s £

ppm

S16



Current Data Parameters

NAME

Prsad-436-£4

EXEND 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20041120
Time 20.03
TNSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 2apg
™ 32768
SOLVENT C6D6
NS 200
0s 0
SWH 37878.789 Hz
FIDRES 1.155969 Hz
AQ 0.4325876 sec
RG 2048
™ 13.200 usec
DE 6.50 usec
TE 296.0 K
n 3.00000000 sec
dll 0.03000000 sec
DELTA 2.90000010 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL f1
NUC1 1ic
Pl 4.30 usec
PL1 0.00 dB
SFO1 150.7861246 Mz
CHAMNNEL £2
CPDPRG2 waltzlé
Nucz 1H
PCPD2 92.00 usec
BL2 120.00 dB
PL12 11.30 dB
FL13 14.00 dB
SPO2 599.6029980 MHz
Fi - Processing parameters
SI 65536
SF 150.7695494 MHz
WOW B
55B 0
LB 3.00 Hz
GB 0
PC 0.50
1D NMR plot parameters
cx 20.00 cm
CcY 4.50 cm
F1P 200.000 ppm
Fl1 30153.91 Hz
F2P 0.000 ppm
F2 0.00 Hz
PPMCN 10.00000 ppm/cm

HICM

1507.69543 Hz/cm

2 gBgsg £3 488 B g
m 2 neaa=- =~ EpER e fas
RNV Vo |
~N
ad
o¥0
| | |
I 4 T J I I | T 1 T I K 1
180 160 140 120 100 80 60 40 20

S1/
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w - NS WMo oW o~
m*. “’u?”sssssss -
- mLLLLLLLL?mULL -
437 /f \\k
expl s2pul ~N
SAMPLE DEC. & VT -
date Nov 16 2004 dfrg 499.838
solvent coc13 dn H1
file fexport/home/~ dpwr 38
opera, .___..-:wn\a_-:: dof 0
1/GANE/ganelll6.00~ dm nnn 3e o
2H.T1d c
ACQUISITION 11299
sfryg 499.839
tn H1 1.0
at 2.182 n
np 39276 PROCESSING
W 9000.9 wtfile
b not use roc Tt
bs 4 n 32768
tpwr 55 math f
pw 5.5
di 1.000 werr
tof 980.4 wexp
nt 32 wbs wit
ct 32 wnt wit
alock y
gain not used
FLAGS
i1 n
in n
dp %
hs nn
DISPLAY
sp -250.1
wp 5747.9
VS 133
sC L]
we 250
hzmm 6.29
is 202.186
rfl 1038.5
rfp ]
th 5
ins lo0e.000
nm ph
.
T T T T T T T T — T —
10 9 8 2 1 0 ppm
ey by by et
6.61 6.3 .28.64
717 BT 21.94
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n m e aNeao@ODNN D ~n e o
= [ NN R ) P P "
437 f_/WL\_\~
exp2 s2pul
SAMPLE DEC. & VT
date Nov 16 2004 dfrg 499.838
solvent CDC13 dn HL
f1le fexport/home/~ dpwr 38
opera/vnarsys/data~ dof []
1/GANE/ganelll6.00~ dm yyy
2C.Tid dam w
ACQUISITION daf 11299
sfrg 125.700 dseqg
T Cl3 dres 1.0
at 0.508 homo n
np 37088 PROCESSING
5w 36529.7 1b 3.00
b not used wtfile
bs 16 wga ft
tpwr 55 Tn not used
pw 5.0 math T
dl 2.000
tof 3768.1 werr
nt 2048 wexp
ct 624 wbs
alock y wnt
gain not used
FLAGS
i1 n
in n
dp %
hs nn
DISPLAY
sp -0.2
wp 30164.0
vE 102
sC 0
we 250
hzam 120.66
18 119.21
rfl 12266.5
rfp 9677.7
th- 9
ins i00.000
n= ph
1 & ™ L e " " P o aad e I R PO Ll
- . bl | -y L o a e o L " " —p— W - " o iy
L L L L L L L e e e e
220 200 180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters
HAME 4891
EXENO 1
PROCNO 1

F2 - Aoquisition Parameters
Date_ 20050307
Time 17.56
TNSTRUM spect
PROBHD 5 mm QNP 1H/1

29
™0 32768
SOLVENT cocl3
1

0
£389.262 Kz
FIDRES 0.256020 Hz
4] 1.9530228 sec
RG 128
ol 59.600 usec
DE 6.50 usec
TE 292.2 K
jut 1.00000000 sec
MCREST 0.00000000 sec
MCWRE 0.01500000 sec

F2 - Processing parameters
SI 12768

SF 599.6000297 MHz
WIN no
55B 0

18 0.00 Hz
GB 0

BC 0.50

1D NMR plot parameters
[ 20.00 cm
Y £.00 em
F1P 10.000 ppem
Fl1 5996.00 Hz
F2P 0.000 ppm
F2 0.00 Hz

PPMCH 0.50000 ppm/cm

HZCM 299.80002 Hz/cm

W= A= MU UL M = 00O U = -
s-.fssﬂ)usszn.snrﬂ-flsalal?-l- = o
=l i B M A NP ONN OO0 o oo
R i s B kL r i r B e e B e B e oo -
m £ 64 0 0 00 00 00 WD LD WD LD LD P P R w03 = =
ﬂ.ﬁ% [ n./
4
A PL.. W VN
- = — o fun o
[ = = |co |an |t | o Eal
) = w | i | = |2 —t
2 = |2 | e | i
5 —t = e e e B
“4-_-.-_-—4----—..--.--—_-.-«.-—.__----—..-1--.-#-_—--4-—-----—-—_-..-.-—-_«-q--“
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Current Data Parameters
NAME 4851
EXPNO |
PROCNO 1

F2 - Acquisition Parameters
Date_ 20050307
Time 18.32
INSTRUM spect
FROBHD 5 mm QNP 1H/1
FULPROG 29p9
32768
CED6
4217
0
37593.984 Hz
1.147277 Hz
0.4358644 sec

;

3.00000000 sec
0.03000000 sec
2.90000010 sec
0.00000000 sec
0.01500000 sec

ERREERER2RESS
i g

z=zsszzsz CHAMNEL fl sss=ss==
NuC1 13c

Pl 4.30 usec
BL1 0.00 a8
SFO1 150.7861246 MHz

CPDPRG2 waltzl6
wc2 1H
ECPD2 92.00 usec
BL2 120.00 dB
PL12 11.30 dB
PL1} 14.00 dB
SFO2 599.6029980 MHz

F2 - Processing parameters
81 65536
SF 150.7695477 Mz
WIN EM
558 0
] 3.00 Hz
GB 0
BC 1.00

1D WMR plot parameters
Cx 20.00 em
cY 8.00 =
Flp 200.000 ppm
Fl 30153.91 Hz
F2p 0.000 ppm
F2 0.00 Hz
PEMCM 10.00000 ppm/cm
HZCH 1507.69543 Hz/cm

180

160

140

120

100

77.213
77.001
76.789
76.459

£

80

— 59.423

— 1.011

60

40

20

S21
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W o= oMo ON A 000N BOND ROV AN-S - o
- Rl Nl e Rl - M
BN o @@ R R OGO WWW NG NGNS ST T W La ol o)
e L L L T N N N A A A T cee
exp2  szpygl _f_/_k */F_
SAMPLE
date Nov 24 200
solvent coci3 H1
file exp 38
ACQUISITION dof L]
sfrg 499.839 dm nnn
tn H1 dmm c
at 2.182 dmf 11111
np 32768 dseq
Sw 7509.6 dres 1.0
fb 4000 homo n
bs 4 PROCESSING
tpwr 57 wtfile
pw 5.5 proc ft
di 1.800 fTn 32768
tof 500.0 math b 4
nt 100
ct 36 werr
alock y wexp
gain not used wbs wit
FLAGS wnt wit
i1 n
in n
dp y
hs nn
DISPLAY
sp =0.1
wp 4998.2
vE 200
sC 0
we 250
hzam 19.99
is 88.19
rfl 4381.7
rfp 3618.3
th 5
ins 100.000
nm ph
Wl S
1 _> 1} ._
L . S S e S B A B EN A S e B B S S S S B S e b e B e e S B e p |
9 8 7 6 5 4 3 2 1
b e e S s
4.95 5.29 6.1%.79

5.35 5.561.28



Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
User: 1-14-87
INOVA=500 “varianS00®

Relax. delay 2.000 sec

Pulse 47.9 degrees

Acg. time 0.508 sec

Width 36529.7 Hz

6520 repetitions
OBSERVE C13, 125.6838286 MHz
DECOUPLE M1, 499.8383523 MHz
Power 38 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 3.0 Hz

FT size 65536

Total time 6 hr, 59 min, 25 sec

—160.060

—152.298

144.360
140.580
130.061
129.683
128.606
128.154
128.038
127.684
127.125
126.708
126.291

f
Ie
=

|

77.257
—77.000

-
|

sl

76.743

ﬁ

Z.180

-

LI e I B B i e e B B B L BB L L A L BB R B

200 180

160

140

120

LA B B B i B o o i i m i i A B A NN 0 SN B NLELRL LI BLELELNL BLELEL AL UL RLELE RLELEL L

100

40

20

0 ppa
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- HWBMN OO WO ND ST TN O WMo mm oW
o DO~ OO O ODO N D0~ DD @ Mon LB 4
o~ @M R0 W0 W W W NN N 0o oo e mmm
-_" B S S S S Sy Py - -
W \S3) 0
Pb-b-SPHS
expl sZpul
SAMPLE DEC. & VT
date Dec 23 2004 dfrg 499.838
solvent COC13 dn H1
file /export/home/~ dpwr 38 = N
opera/vnarsys/data~ dof 0
1/GANE fganel223.00~ dm nnn =
1H.Tid dmm c
ACQUISITION daf 11293
sfrg 495.839 dseq
tn H1 dres 1.0 3h
at 2.182 homo n 0
np 39278 PROCESSING
sw 9000.9 wtfile
b not used proc ft =
bs 4 fn 32768
tpwr 55 math T
pw 5.5
di 1.000 werr
tof 980.4 wexp
nt 32 whs wit
ct 32 wnt wit,
alock v
gain not used
FLAGS
i1 n
in n
dp y
hs nn
DISPLAY
sp =-250.1
wp 5247.9
Vs 144
sc 0
we 250
hzam 5.63
is 103.28
rfl 4655.7
rfp 3618.8
th 4
ins 100.000
nm ph
N JUA |
L e e e s e e e e A m — T T
9 8 7 3 0 pp
- Wb o [
6.72 14.83 21.42

L4



L] L.E ] L=l 1R ] ~om - - u
3 28 g3% Z 2 :
s &0 EEEEEER ~RR ? 2 a2
- [ [ W LL JJ
exp22 s2pul
SAMPLE DEC. &
date Dec 23 2004 dfrq 499.838 S 5 o % =
solvent CcDC13  dn um n o e = N
file sexport/home/~ dpwr - o ~ ™
opera/svynmarsys /data~ dof ['] a o o o =
1/GANE /GANE_2004/0~ dm yyy
ANE_12 /ganel223.00~ dmm W
ua.d%.:n u!_ 11288 -
ACQU. seq -
sfrq 125.700 dres 1.0 £ s 3h (o]
tn C13 howo n P e -
at 0.508 PROCESSING o 2 ~
np 37088 1b 3.00 - o
W 836528.7 wtfile -
fb not used proc ft -]
bs 8 fn not used
tpwr 55 math f
pw 5.0
dl 2.000 werr
tof 3769.1 wexp
nt 2048 wbs
ct 2048 wnt
ndwnx " m
gain not use
FLAGS
11 n
in n
dp y
hs BEAFLAT nn s L n s LR LA R R LR AR AR RARRN AR
sp -0.2 133 131 129 127 125 ppm
wp 27650.0
vE 148
s$C L]
wC 250
hzam 110.60
is 118.21
rfl 12265.4
rfp 9677.7
th 4
ins 100.000
nm ph

i} — J— 1§ _

e ua " v -

| NN B O B B B L N L LN L L L L LN B L (LML B LA L LA JNL B L Y I L L RN L B L LN R |

200 180 160 140 120 100 80 60 40 20 ppm
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2.922
2.906
2.903

2.891

sy

o HOOTHEOATODIOLO®MONO
o ToHUMAOPDDADODTONNT
- RS I 08 1D SV MRN8 A0 1 Moed
- P P P P P P P P P P P P P P P P
| f[r@\.\_
447d4
expds s2pul
SAMPLE DEC. & VT
date May 11 2005 dfrg 499.832
solvent CDC13 dn H1
file sexport/home/~ dpwr a8
opera/vomrsys/data~ dof ]
1/GANE /gane0511. 00~ dm nnn
2.fid dem c
ACQUISITION dmf 11299
sfrg 499.833 dseq
tn H1 dres 1.0
at 2.182 homo n
np 38276 PROCESSING
W 9000.5 wtfile
fb not used proc ft
bs 4 fn 32768
tpwr 55 math f
pw 5.5
di 1.000 werr
tof 980.4 wexp
nt 32 wbs wft
ct 32 wnt wit
alock ¥
gain not used
FLAGS
i1 n
in n
dp y
hs nn
DISPLAY
sp -250.1
wp 5247.9%
vs 164
sC ]
wc 250
hzmm 8.32
is 139.96
rfl 4663.3
rfp 3618.8
th 3
ins 100.000
nm ph
J
LA s S B s S e S e e e E
9 8 7
W Yo
5.06 5.05.22

5.265.27

—0.047




o ] S W~ e e ~ oM w ~N o L) ~
w o, W ~ oo, w o m - W e w o
L] "o LR R D w o~ - ]
© »n mag~em ~roa o~ 6 me o "
S EE LEEEEH ) i A
- | U QY
expz szpul
SAMPLE DEC. & VT
date Nov 25 2004 dfrg 499.838
solvent CDC13 dn H1
file /export/home/~ dpwr 38
opera/vnarsys/data~ dof [] - N
1/GANE/ganell25.00~ dm yyy
2C.Tid dmm w
ACQUISITION daf 11299 =
sfrg 125.700 dseq
tn C13 dres 1.0
at 0.508 homo n w. o o)
np 37088 PROCESSING 1]
sw 36529.7 1b 3.00 _
b not used wtfile
bs 16 proc ft
tpwr 55 fn not used
[ 5.0 math 1
di 2.000
tof 3769.1 werr
nt 2048 wexp
ct 2000 wbs
alock om wnt o
gain not us an
; FLAGS g
1 n o™
in n " a
dp v "
hs nn =4
DISPLAY
sp -0.2
wp 30164.0
vE 294
sc 0
we 250
hzam 120.66
is 118.21
rfl 12264.3
rfp 9677.7
th [
ins 100.000
" " L
153.5 ppm
Vi e g o A ! N
L L L B N B I B L I e e e

220 200 180 160 140 120 100 a0 60 40 20 ppm
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_ N E\\\ /f/ /ff_ N L\\_
expl s2pul
SAMPLE DEC. & VT -
date Dec 20 2004 dfrg 499.838 N
solvent CDC13 dn H1
file /export/home/~ dpwr 38 -
opera/vnmarsys/data~ dof [ ] //
1/GANE/ganel220.00~ dm nan S
1H.Tid dmm c
ACQUISITION dmf 11299
sfrg 499.839 dseq
th H1 dres 1.0 o 3j
at 2.182 homo n alaN .
np 39276 PROCESSING “ - e @ W o
W 9000.9 wtfile = @ e
fb not used proc ft o | e o @
bs 4 Tn 32768 L saipn w e
tpwr 55 math 1 05 |l ~ |w
pw 5.5 L ﬁ ~
d1 1.000 werr \_L
tof 980.4 wexp
nt 32 wbs wit
ct 20 wnt wit
alock y
gain not used
FLAGS
11 n
in n
dp y
hs nn - Lh—
DISPLAY =l -
B I
wp .
Vs 101
. i _ J
we 250
hzem 7.47
is 202.16
rfl 4656.2 8.00 7.85 7.70 7.55 ppm
rfp 3618.8
th 5 X A ; L ; L ;
ins lo0.000 5.79 5.61
nm ph 5.56 5.61
4
L
-
) L
— T T T T T 7T i S s e e s e S S B L A s S m s s e e s B LI e S e s S s e
9 8 7 6 s 4 3 2 1 0 ppm
- L] — ) oot —t
5.60 5.56 5.61 12.05 27.16
5.795.61 11.13 25.31 41.04



w S -NND O - P~ e e M L ] Mmewn 0o
- o w W W0 WD e w e e mow - e D -~
= www oD~ e n " @~ wNe®m Mmeo mm
e ERREREE i T 1 U7
wtiji W L 1L
expz szpul
SAMPLE DEC. & VT ~N _

date Dec 20 2004 dfrg 499.838

solvent coci3 “s Mw -

file exp dpwr

ACQUISITION dof ] ﬁ,/

sfrg 125.700 dm yyy

tn Ci3 dmm w

at 0.508 dmf 11299

np 37088 dseg w._

sw 36529.7 dres 1.0

b not used homo n

bs 8 PROCESSING

tpwr 55 1b 3.00

pw 5.0 wtfile

di 2.000 proc Tt

tof 3769.1 Tn not used

nt 2048 math T

ct 672

alock y werr

gain not used wexp

FLAGS 5 whs

11 n wnt

in n

dp v

hs nn

DISPLAY

sp -0.2

wp 27650.0

vs 70

sc ]

we 250

hzmm 17.29

is 119.21

rfl 12269.8

rfp 9677.7

th 13

ins 100.000

. ph

x " - M e -l M L e e - LlFLF{{thFLrII.llllllill‘

- papetiapatia L bt o e

_._..-««.ﬁ_«.___-..__...__..‘__.-._..___._..H____ﬁq...q._-.___.__.._.__-._____._.__..u_..-__.M.__...._.._q«_.««q_

200 180 160 140 120 100 a0 60 40 20 ppm



45074

- MM -"oWwo o W00 WD W P o P WD e W0 00 WD e WD
2 g bbb i b S R - -
PP Sequence: szpu) oo i s o o g 0 53 e o5 o4 o} i o e o )
ey UUD ey
SAMPLE DEC. & VT
date Nov 29 2004 dfrg 499.838
solvent CDC13  dn H1
file /export/home/~ dpwr a8
chem2003/vnarsys/d~ dof [ ]
ata/hct/ganell29.0~ dm nnn
05H.Tid dem c
ACQUISITION daf 11111 X
strg 499.839 dseq N
tn H1 dres 1.0
at 2.182 homo n =
np 39258 PROCESSING
sw 8996.9 wtfile
b 5000 roc ft
bs 4 fn uuuuw =
tpwr 57 math
pw 5.5 N*D Z
dl 1.000 werr
tof 980.4 wexp
nt 32 wbs wit
ct 32 wnt wit
alock y
gain not used
FLAGS
11 n
in n
dp y
hs nn
DISPLAY
sp -250.0
wp 5748.0
Vs a3
sc 0
we 250
hzmm 6.77
is 214.05
rfl 4655.8
rfp 3618.8
th ]
ins 100.000
nm ph
-4 E
/ L e
— T — —T—T — T T T T T
10 ] 7 3 2 1 0 ppm
E by b i et Ll o e
6.71 6.84 6.93 14.31 17.59 15.42 21.97
7.176.98 14.84 15.1917.77 21.18



- o o NN, o ;P o~ w o R R
m < ;ed 0o, e e N w e oo @M o

45074 ~ @ N E D LR ~ - W - 0w ms
exp52 sZpul - - - H - H H _ ﬁh h w

SAMPLE DEC. & VT _ _ Fﬁw;LL FFF\_ ﬁ ﬁ \_
date Nov 29 2004 dfrg 499.838
solvent CDC12 dn H1
file /export/home/~ dpwr 38
chem2003/vnarsys/d~ dof [ ]
ata/hct/ganell29.0~ dm yyy

0SC.fid dmm w -
ACQUISITION daf 11111 i x

sfrg 125.700 dseq ~ w0 N
tn Ci3 dres 1.0 o ".._
at “ 0.508 homo n - & =
np 37088 PROCESSING s - i
W 36528.7 1b 3.00 - o~
fb 20000 wtfile
bs 16 proc ft
tpwr 54 Tn not used \\
pw 5.0 math 1 3ka
di 2.000
tof 3769.1 werr o
nt 15000 wexp L
ct 7296 wbs -
alock Yy wnt ]
gain not used

FLAGS
11 n
in n
dp y
hs nn

DISPLAY
sp =-0.2
wp 30164.
vs 480
sC 0
we 250
hzam 120.66
is 119.21
rfl 12264.3
rfp 9677.7 TPTITTITTTITIIPIIPTRTY
th a 130.6 m
ins lp0.000 ﬁﬂ
nm ph

PP
30.5 ppm
LI I A L e B L L L L S [ B N L LN L B B B B N B B L L B 2 L
220 200 180 160 140 120 100 80 60 40 20 ppm



Current Data Parameters

NAME Prsad-450-£5
EXPNO 1
3_88 1
F2 - Acquisition Parameters
Date_ 20041129
Time 14.52
INSTRUM spect

PROBHD 5 mm QNP 1H/1

PULEROG 20

™ 32768
SOLVENT cocls

NS 16

Ds 0

SWH 8389.262 Hz
FIDRES 0.256020 Hz
A 1.9530228 sec
RG 128

o 59.600 usec
DE 6.50 usec
TE 295.6 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
==zzzzz= CHAMNEL fl ======:==
NUC1 1H

Pl 10.00 usec
PL1 4.00 dg
SFO1 599.6029980 MHz
FZ - Processing parameters
SI 32768

SF 599.6000302 MHz
WDW no

858 0

LB 0.00 Hz
GB 0

BC 0.50

1D MMR plot parameters

cxX 20.00 em
cY 10.00 em
F1P 10.000 ppm
Fl 5996.00 Hz
F2P =0.500 ppm
F2 -299.80 Hz
FPMOM 0.52500 ppm/cm
HICM 314.795001 Hz/cm

"2} 9165&22 MNMOOMO O~ WV mMWIES A M= NSO MMED o0 D

«a Ll a e Y D e WO =N O O~ ™Mo MU0 O DD S N

©a O W MO~ WM A=W @mMmanOOoOWNEmMO N oo NOoOouW™ ooy

o 00 Oy = D ..‘310s_‘vss“3”"3331655‘493665‘9&?

=] 0o O O WD WD WD COoOO0OoONMM MM et N OO OMMMO OO

o o~~~ ~ 33332223222322222%

— : —
n
.
A
J x Qr LLr, .

=3 —

=3 g~ 4 s =3

=l o Sl Sl —

et = il
—--—------_-—----------—---_--._-.-.-—-.4-«—.-.-._.-—-.-—_-.----.u-.-—-ﬁqw--



Current Data Parameters

NAME Prsad-450-£5
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20041129
Time 14.54
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 2gpg
1] 32768
SOLVENT C6D6
NS 400
DS 0
SWH 37878.789 Hz
FIDRES 1.155969 Hz
A 0.4325876 sec
RG 2048
o] 13.200 usec
IE 6.50 usec
TE 295.6 K
il 3.00000000 sec
dll 0.03000000 sec
DELTA 2.90000010 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL £1
NUC1 13
Pl 4.30 usec
BL1 0.00 dB
SFO1 150.7861246 MHz
CHAMNEL f£2
CPDPRG2 waltzlp
NUC2 1H
PCPDZ 92.00 usec
PLZ 120.00 dB
PL12 11.30 4B
PL13 14.00 dB
SFO2 599.6029980 Miz
F2 - Processing parameters
51 65536
SF 150.7695465 MHz
WDW B
858 ]
#:} 3.00 Hz
GB 0
BC 0.50
1D MMR plot parameters
cx 20.00 em
cY 8.00 cm
FIP 200.000 ppm
Fl 30153.91 Hz
FIP 0.000 ppm
F2 0.00 Hz
PEMCM 10.00000 ppm/cm

HICH 1507.69543 Hz/cm

180

160

———153.562
———145.866

135.532

=
X

140

130.362
128.340
127.996
127.150

125.898

120

122.984

100

82.290
78.818
77.212
77.000
76.788

\

<

80

60

3kb

74

40

20
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45515 ﬁ/ \\\
expl s2pul

N

SAMPLE DEC. & VT
date Nov 29 2004 dfrg 499.838
solvent coC13 dn HL ==
fTile /ewport/home/~ dpwr 38
opera/vnmrsys/data~ dof L]
1/GAME fganell29.00~ dm nnn

3H.fid dem c
ACQUISITION dmf 11299 3l
sfrg 499.839 dsegq
tn dres 1.0
at homo n
np PROCESSING
W wtfile
b proc Tt
bs n 32768
tpwr math
pw
d1 werr
tof wexp
nt whs wit
ct wnt wit
alock
gain
il
in
dp
hs
sp
wp
vs
sC
we
hzam
is
rfl
rfp 3618.8
th ]
ins 100.000
ns ph
! P
L e e L S S B e e e e e e v pmep
10 9 8 1 ppm
o L i
7.73 8.08.168. B2 49
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ooo
743
76.494

139.233
136.358
77
76.

130.274
128.518
128.252
127.444
127.294
126.797
126.726
126.628

—152.094
~-150.941

_
WD ¢
expz s2pul
SAMPLE DEC. & VT
date Nov 29 2004 dfrg 499.838
solvent COC13 dn H1
file /export/home/~ dpwr 38
opera/vnarsys/data~ dof 1]
1/CANE /ganell29.00~ dm yyy
3C.Tid dem w
ACQUISITION daf 112399
sfrg 125.700 dseq
tn Ci3 dres 1.0
at 0.508 homo n
np 37088 PROCESSING
sw 36529.7 1b 3.00
fb not used wtfile
bs 16 proc ft
tpwr 55 Tn not used
pw 5.0 math L 4
di 2.000
tof 3769.1 werr
nt 1000 wexp
ct 672 wbs
alock ¥y wnt
gain not used
FLAGS
11 n
in n
dp ¥
hs nn
DISPLAY
sp -0.2
wp 30164.0
vE a7
sC ]
we 250
hzam 120.66
is 119.21
rfl 12301.0
rfp 9677.7
th 6
ins 100.000
ne ph

\_116.277

S35
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m.ﬂ

-
exp? stdlh

a-l\/:
\&
A=

- o e L] O A NS D O RN B0 S -
o~ w oM CoOO®mMDE@NEM-A®D~S TN
oo C MDD~ M0O OO
~e~ o o 111111111111|!I_

SAMPLE

date May 13 2005 dfrg 0.454

solvent CDC13 dn H1

file exp dpwr 42

ACQUISITION dof [

sfrg 400.455 dm nnn -

tn H1L dmm c

at 2.664 dmf aoo00

np 32016 PROCESSING =N

Sw 6009.6 1b 0.10

b 3400 wtfile

bs 4 proc ft =

tpwr 58 n not used

pw 6.0

di 1.000 werr

tof 500.0 wexp 3m

nt 100 wbs wft aph

ct 32 wnt

alock n

gain not used
FLAGS ;

11 n

in n

dp v
DISPLAY

sp -200.4

wp 4204.5

vE 150

sc 0

we 250

hzmm 16.82

is 113.58

rfl 495.6

rfp [

th 20

ins 10.000

nm cdc ph
J % |
% A - A A L

e e L B e o e I s e e o e e B e L A S S e B e e s B e e e B |

9 8 7 6 5 4 3 2 1 0 ppm
b L s ] [T e e byt
0.70 0.611.20 1.42 2.12
0.58 0.59 1.37 1.40
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e 2 I avsan = -3¢ g = 2 2
" KmawER " o i " o
w - w O~ GO o - o ~ o~ o o
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T T11177 1 L I | _
so1 N
exp2l s2pul
SANPLE DEC. & VT
date May 16 2005 dfrg 499 .832
solvent CDC13 dn H1
file sexport/home/~ dpwr a8
opera/vrmrsys /data~ dof []
1/GANE /GANE_05/gan~ da Yy
60516.001C.f1d dem W
ACQUISITION dmf 11299
sfrq 125.698 dseq
tn C13 dres 1.0 =
at 0.508 homo n s i N
np 37088 PROCESSING - o -
W 36529.7 b 3.00 My A el =
fb not used wtfile o o ©
bs 4 proc ft - "y
tpwr uaw fn not ._a.“
[ .0 math
d1 2.000 3m
tof 3769.1 werr
nt 2048 wexp
ct 952 wbs
alock y wnt
gain not used
FLAGS
11 n
in n
dp y
hs nn "
DISPLAY -
- 276500 s
wp = ]
vE 292 o
$C 0
we 250
hzas 110.60
is 118.21
rfl 12265.4
rfp 9677.5
th 8
ins 100.000
- W
127.0 ppm

PFGTUVRRIIRS DY SPTOF VA SR,

| LA L LI L LI L L N LS B L B L LN L L L L N BB LB B LA O B L N L B L O T e e e |

200 180 160 140 120 100 80 60 40 20 ppm
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SAMPLE DEC. & VT
date Nov 29 2004 dfrg 499.838
solvent CDOC13 dn H1
fide /export/home/~ dpwr 38
chemz003/vnarsys/d~ dof []
ata/hct/ganell29.0~ dm nnn
04H.Tid dmem c = N
ACQUISITION daf 11111
sfrq 499.839 dseq
tn H1 dres 1.0 =
at 2.182 homo n e
np 33258 PROCESSING @ &
sw 8996.9 wtfile w2 _
“v u-u w..o_... unumw u ......\_.. _
H n -
tpwr 57 math r ae R H 3n N
pw 5.5 ERe ™ o '
d1 1.000 werr 4 o ™ -
tof 980.4 wexp ~ ~~ o -
nt 32 whs wit £ L ~
ct 32 wnt wit ~
alock ]
gain not used
FLAGS
i1 n
in n
dp v
hs nn
DISPLAY
sp =-250.0 — =
wp 5748.0 L
vs 143
sc 0
we 250 __
hzmm 2.93
is 404.32
rfl 4655.2
e —_— 7.95 7.85 7.75 7.65
ins 100.000 : : & ) ppm
nm ph —_ i ] ———
3.52 3.52 3.34
3.54 3.60
—rr T 7T L e I B S e e e S e e B — T T T —T
10 9 8 7 6 5 4 3 2 1 0 ppm
L Wy e ot
3.61 3.53.60 7.51 7.78
3.523.3234 7.50



= - oD W@ D 0 o M ~ - -
w ~ ™ W W@ W - o - - - -
L] w NN DWw enN ~Ne o~ - m w
~
: 5 Bsssas ik 38 3
I Ly
exp35 s2pul
SAMPLE DEC. & VT
date MNov 30 2004 dfrg 499.838
“4“:¢“n \ﬂun_u “3 H1
e Jexport/home/~ dpwr s
opera/vnmrsys/data~ dof 0 /;,‘
1/GANE fganell29.00~ dm yyy
4C.T1d dem w E] =
ACQUISITION daf 11 - a
sfrg 125.700 dseqg - -
tn Ci3 dres 1.0 o o
at 0.508 homo n o i _
np 37088 PROCESSING ] 3n
sw 36529.7 1b 3.00 N
fb 20000 wtfile
bs 16 w_.on ft =)
tpwr 54 n not used @
pw 5.0 math T i
di 2.000 o~
tof 3769.1 werr =
nt 15000 wexp
ct 11216 wbs
alock y wnt
gain not used
FLAGS
11 n
in n
dp y
hs nn
DISPLAY
sp =-0.2
wp 27650.0
vs 883
sc 0
we 250
hzem 110.60 129.0 127.5 ppm
is 11%9.21
rfl 12264.3
rfp 9677.7
th 6
ins 100.000
nm ph
[N B L B B B LN L N B B B B N S R B B e B e e
200 180 160 140 120 100 a0 60 40 20 ppm
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- A F ™ z_;w.
| ﬁ//
R205
u:u». s2pul
SAHMPLE DEC. & VT
date Dec 28 2004 dfrg 499.838
solvent CDC13 dn H1
file /export/home/~ dpwr 38
opera/vnarsys/data~ dof L]
1/GANE /ganel228.00~ dm nnn
1H.f1d dmm c
ACQUISITION daf 11299
sfrqg 499.8339 dseq
tn H1 dres 1.0
at 2.182 homo n
np 39276 PROCESSING
W 9000.9 wtfile
fb not used proc ft
bs 4 fn 32768
tpwr 55 math T
pw 5.5
dl 1.000 werr
tof 980.4 wexp
nt 32 whs wit
ct 32 wnt wit
alock y
gain not used
FLAGS
i1 n
in n
dp ¥
hs nn
DISPLAY
sp -0.1
wp 4997.9
Vs 74
sC 0
we 250
hzam 8.14
is 103.28
rfl 4656.8
rfp 3618.8
th 1
ins 100.000
nm ph
— T T T T T T T
9 8 6
! et (el e e
9.40 B8.71 9.08



Rl R RN el e ] mwv o ~ o m
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W e W MMM DN NN -2 oo s
p2os WL\ L
exp2 s2pul
SAMPLE DEC. & VT =
date Dec 28 2004 dfrg 499.838 N
solvent CDC13 dn H1
Tile /export/home/~ dpwr 38 -
opera/vnarsys/data~ dof 0
1/GANE fganel228.00~ dm yyy
1C.fid dam w
ACQUISITION daf 11299
sfrg 125.700 dseq
tn Cl3 dres 1.0
at 0.508 homo n
np a7oss PROCESSING
W 36529.7 1b 3.00
fb not used wtfile
bs 16 WaOn ft
tpwr 55 n not used
pw 5.0 wmath ]
di 2.000
tof 3769.1 werr
nt 6000 wexp
ct 1504 wbs
alock y wnt
gain not used
FLAGS
11 n
in n
dp v
hs nn
DISPLAY
sp =0.2
wp 27650.0
Vs a9
5C L]
we 250
hzam 110.60
is 119.21
rfl 12266.5
rfp 9677.7
th 8
ins 100.000
nm ph
_ ; L
S o o e S e S L e B 2 I B S e
200 180 160 140 120 100 80 60 40 20 ppm
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SAMPLE . 3 fr_

444

date Feb 5 2005 dfrg 38
solvent COC13 dn Hi
file exp dpwr s
ACQUISITION dof ] ~ N
sfrg 499.839 dm nnn
tn H1 dem c
at 2.182 dmf 11111 =
np 39258 dseqg
5w 8996.9 dres 1.0
fh 5000 homo n
bs 4 PROCESSING
tpwr 57 wifile 3p o
pw 5.5 proc Tt
di 1.000 fn 32768 |
tof 980.4 math T -
nt 1
ct 1 werr
alock Yy wexp
gain not used wbs wit
FLAGS wnt wit
i1 n
in n
dp y
hs nn
DISPLAY
sp -0.1
wp 4997.9
vs (1]
sC 0
we 250
hzmm 19.93%
is 176.91
rfl 1034.8
rfp o
th 5
ins lo0.000
nm ph
k:( e~ _—
—— 77— 77— I e e e e e e e e e e i i s e e e |
9 8 7 B 5 4 3 2 1 ppm
L e
5.93 6.79 7.66

6.32 35.51 35.23
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|

exp? stdl3c

153.391
—149.925

~139.542

/—137.420
134.187

77.321

SAMPLE DEC. & VT i
date Feb & 2005 400.454
solvent coc13 H1
file /export/home/~ 42 =
chel/che/jennifer/~ 0 N
13¢c-479-f-4-prasad~ yyy

.fid w -
ACQUISITION aooo

sfrq 100.705 PROCESSING
tn c13 1b 3.00
at 0.635 wtfile 0
np 32000 proc 143 3p
sw 25188.9 fn not used
fb 13800
bs 4 werr
tpwr 58 wexp
Pw 6.5 wbs wit
di 2.000 wnt
tof 2000.0
nt logoo00
ct 2152
alock n
gain not used

FLAGS
11 n
in n
dp y

DISPLAY
sp -0.2
wp 22152.3 |
Vs 100 i
sC 0 |
wt 250
hzmm BB.61
is 500.00
rfl BB40D.6
rfp 7753.4
th 3
ins 100.000
nm no ph
T T LB B S e B e o B e o o e b e e S LN [ B e o e 2 o | — T — T T

200 180 160 140 120 100 a0 60 40 20 ppm
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expz s2pul C ffC\_\_\
SAMPLE DEC.
date Sep 23 2005 dfrg 4
solvent CDC13 dn
file exp dpwr 38
ACQUISITION dof []
sfrg 499.833 dm nnn
T H1 nlﬂ c
at 2.182 dm 11299
np 39258 dseq ~ 2
il B8996.9 dres 1.0 _
b 5000 homo n
bs 4 PROCESSING =
tpwr 55 wtfile
pw 5.5 proc Tt
di 1.00 fn 32768
tof 980.4 math T
nt 100
n__n " 52 werr
aloc y  wex
gain not used (w.n wit QD
FLAGS wnt wit
11 n
h___ n
_._“ ._“
DISPLAY
Ep -0.2
wp 4397.9
vE 1]
sc 0
we 250
hzmm 19.99
is 176.70
rfl 4664.0
rfp 3618.8
th ]
ins io00.000
ne ph
). ig UL N :
— T T T T T — -
9 8 7 6 2 ppm
! bphplpliyd
5.73 13.89.10

6.33.8011.55
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exp3  s2pul s SIS aNYyuaun r@:
saurie oec. & vr T U]
date Sep 23 2005 dfrg 499.832
solvent cDC13 dn H1
file exp dpwr 38
ACQUISITION dof []
sfrg 125.698 dm yyy
tn Ci3 dmm w
at 0.508 dmf 11299 3 Z
np 37088 dseq
W 36529.7 dres 1.0
b 20000 homo n e
bs 4 PROCESSING
tpwr 55 1b 3.00
pw 5.0 wtfile
di 2.000 proc t
tof 3769.1 fn not used
nt -“o: math T
ct 448
alock y werr GD
gain not used wexp
FLAGS whs
i1 n wnt
in n
dp v
hs nn
DISPLAY
sp -0.3
wp 27650.0
vE 100
sc 0
we 250
hzam 110.60
is 118.21
rfl 12269.8
rfp 9677.5
th 5
ins 1e0.000
nm ph
_...,_______....__._________..ﬁ___._44.___._._:..__:._...._:___..___....____.___.__:__._:_...____...._:I.I.I_
200 180 160 140 120 100 80 60 40 20 pPpm



