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General. All reactions were conducted under an oxygen atmosphere on a
dual-manifold Schlenk line unless otherwise mentioned and in oven-dried glass
wares. All solvents were dried according to known methods and distilled prior to use.'
2-Aminoacetophenones 1 were synthesized according to the literature procedures.’

Other reagents were commercially available and used as purchased.

Table. Optimization Studies for the Formation of N-Methylisatin 2a.”

o 0
H [Cu)/ligand
“'T,'I: 0, 12h Me
1a 2a

entry [Cu]/L, mol%” Cu source ligand solvent yield %°

1 10 Cu(OAc), bpy DMSO 12

2 10 Cu(OH), bpy DMSO 20

3 10 CuO bpy DMSO 5

4 10 Cu,O bpy DMSO trace

5 10 CuCl bpy DMSO 3

6 10 CuCl, bpy DMSO 10
U wo . CGuBr bpy DMSO .13 .

8 10 Cul L1 DMSO 70

9 10 Cul L2 DMSO 27

10 10 Cul L3 DMSO 85

11 10 Cul L4 DMSO 86

12 10 Cul dppe DMSO 69
B 0 cu TMEDA DMSO a7

14 10 Cul bpy DMF 68

15 5 Cul bpy DMF 22

16 20 Cul bpy DMF 67

17 20 Cul bpy DMF 594
A8 0 Gl ] bpy . DMF ... 310 .

19 10 Cul bpy DMAc 65

20 10 Cul bpy 0-DCB 47

21 10 Cul bpy o-xylene 26

22 10 Cul bpy DMSO 91 (89)/

23 - - - DMSO N.R.

“Unless otherwise mentioned, all reactions were carried out using 1a (0.3 mmol), Cul, ligand in 0.6 mL
solvent. ” The ratio of Cu source and ligand was 1:1. ¢ Yields were determined by the 'H NMR
integration method using CH,Br, as the internal standard. 412 mL DMF was used. ¢ Reaction was
carried out for 120 °C.” Isolated yield. bpy = 2,2"-bipyridine. DMAc = N,N-dimethylacetamide. o-DCB
= o-dichlorobenzene.

L1 L3 L2 L4



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

Table. Optimization Studies for the Formation of N-Tolylisatin 2m.”

0]

o}
H Cul/bpy
©\)k/ solvent, T °C ©[|:§:O
'TT': 0, 12h ol
1m 2m
entry Cul/bpy, mol%” solvent yield %°
1 10 DMF trace
2 10 DMSO trace
3 10 o-xylene 74
4 10 Ph-Cl 73
5 10 0-DCB 75
6 10 2-ethoxyethanol complicated
7 10 AcOH complicated
8 10 0-DCB 66
9 10 0-DCB* 66
10 5 0-DCB 72
11 10 0-DCB 77 (72)"¢
12 - 0-DCB N.R.

“Unless otherwise mentioned, all reactions were carried out using 1m (0.3 mmol) in 0.6 mL solvent. b
The ratio of Cu source and ligand was 1:1. ¢ Yields were determined by the 'H NMR integration
method using CH,Br, as the internal standard. ?Reaction was carried out for 120 °C,24 h. 1.2 mL
0-DCB was used. ' Reaction was carried out for 3 h. £ Isolated yield.

General Procedure for the Copper-Catalyzed Synthesis of Isatines:

o o)
H Cul/bpy
e — o
NH solvent, T °C N
'l? 05,12 h R
1 2

A sealed tube containing Cul (0.030 mmol, 10.0 mol%), 2,2'-bipyridine (10.0 mol%)
was evacuated and purged with oxygen gas three times. Then, DMSO or 0-DCB (0.6
mL), 2-aminoacetophenone 1 (0.30 mmol), were sequentially added to the system via
a syringe under an oxygen atmosphere and the reaction mixture was allowed to stir at
140 °C for 3-12 h. When the reaction was completed, the mixture was cooled and
diluted with CH,Cl, (10 mL). The mixture was filtered through a Celite and silica gel
pads and washed with EA (50 mL). The combined filtrate was concentrated and the
residue was purified by a silica gel column using hexane-EtOAc as eluent to give

pure 2a in 8§9%.
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1-Methylindoline-2,3-dione (2a)

red solid; m.p. 121 — 122 °C; "H NMR (400 MHz, CDCls): & 7.64 —
7.59 (m, 2H), 7.14 (td, J = 7.4, 0.8 Hz, 1H), 6.91 (d, J = 8.0 Hz, 1H),
3.26 (s, 3H); *C NMR (100 MHz, CDCls): & 183.2, 158.0, 151.2,
138.3, 124.9, 123.6, 117.1, 109.9, 26.0; IR (neat, cm™): 1728, 1606, 1469, 1327, 1112,
1089; HRMS (EI+) calcd for CoH/NO,: 161.0477, found: 161.0474.

1-Propylindoline-2,3-dione (2b)

red solid; m.p. 66 — 68 °C; '"H NMR (400 MHz, CDCl3): & 7.61 —
7.57 (m, 2H), 7.11 (t, J = 7.4 Hz, 1H), 6.91 (d, J = 8.0 Hz, 1H), 3.70 (4,
J=17.2Hz, 2H), 1.75 (sextet, J = 7.4 Hz, 2H), 1.00 (t, J = 7.4 Hz, 3H);
BC NMR (100 MHz, CDCl3): & 183.5, 158.1, 150.9, 138.3, 125.2,
123.5, 117.4, 110.1, 41.6, 20.5, 11.2; IR (neat, cm™"): 2962, 1728, 1614, 1471, 1342,
1128, 1093; HRMS (EI+) calcd for C;;H{;NO,: 189.0790, found: 189.0785.

1-(2-Methoxyethyl)indoline-2,3-dione (2¢)

red solid; m.p. 75 — 76 °C; "H NMR (400 MHz, CDCl;): § 7.60 —
7.56 (m, 2H), 7.10 (td, J = 8.0, 0.8 Hz, 1H), 7.05 (dd, /= 8.4, 0.8 Hz,
1H), 3.91 (t, J = 5.4 Hz, 2H), 3.66 (t, J = 5.4 Hz, 2H), 3.34 (s, 3H);
BC NMR (100 MHz, CDCl3): & 183.3, 158.3, 151.4, 138.2, 125.0,
123.5, 117.4, 111.0, 69.8, 58.9, 40.3; IR (neat, cm™): 2929, 2894, 2832, 1743, 1614,
1471, 1344, 1118, 1093; HRMS (EI') caled for C;;H;;NOs: 205.0739, found:
205.0738.

5-Methyl-1-propylindoline-2,3-dione (2d)

red solid; m.p. 78 — 79 °C; '"H NMR (400 MHz, CDCl;): 6 7.41 —
7.37 (m, 2H), 6.79 (d, J = 8.0 Hz, 1H), 3.67 (t, J= 7.2 Hz, 2H), 2.33
(s, 3H), 1.73 (sextet, J = 7.4 Hz, 2H), 0.99 (t, J = 7.4 Hz, 3H); “C
NMR (100 MHz, CDCl;): & 183.8, 158.2, 148.8, 138.6, 133.3, 125.6,
117.4, 110.0, 41.7, 20.53, 20.50, 11.2; IR (neat, cm™): 2966, 2875, 1730, 1619, 1492,
1344, 1207, 1122; HRMS (EI") calcd for C1,H;3NO,: 203.0946, found: 203.0949.
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4,6-Dimethyl-1-propylindoline-2,3-dione (2¢)

red solid; m.p. 110 — 112 °C; "H NMR (400 MHz, CDCls): 6 6.68 (d,
J=0.8 Hz, 1H), 6.50 (s, 1H), 3.65 (t, J = 7.2 Hz, 2H), 2.52 (s, 3H),
2.38 (s, 3H), 1.72 (sextet, J = 7.4 Hz, 2H), 0.99 (t, J = 7.4 Hz, 3H);
3C NMR (100 MHz, CDCL3): & 183.2, 158.7, 151.3, 149.6, 141.0,
126.3, 113.5, 108.2, 41.4, 22.6, 20.6, 17.8, 11.2; IR (neat, cm™): 3056, 2962, 2875,
1731, 1616, 1596, 1456, 1261, 1149; HRMS (EI") calcd for Ci3H;sNO,: 217.1103,
found: 217.1100.

5-Bromo-1-propylindoline-2,3-dione (2f)
red solid; m.p. 124 — 125 °C; "H NMR (400 MHz, CDCl5): & 7.71
Br\@ﬁgzo —7.68 (m, 2H), 6.82 (dd, J = 8.0, 0.8 Hz, 1H), 3.69 (t, /= 7.4 Hz,
N\\\ 2H), 1.73 (sextet, J = 7.4 Hz, 2H), 0.99 (t, J = 7.4 Hz, 3H); ®C
NMR (100 MHz, CDCls): & 182.3, 157.3, 149.7, 140.4, 127.9,
118.5, 116.2, 111.9, 41.8, 20.4, 11.2; IR (neat, cm™): 3079, 2971, 2873, 1736, 1606,
1465, 1432, 1330, 1178, 1116; HRMS (EI") calcd for C;;H;oBrNO,: 266.9895, found:
266.9873.

5-Propyl-5H-[1,3]dioxolo[4,5-f]lindole-6,7-dione (2g)

dark red solid; m.p. 130 — 131 °C; "H NMR (400 MHz, CDCl3): &

<O:®E/g:o 7.03 (s, 1H), 6.43 (s, 1H), 6.06 (s, 2H), 3.62 (t, J = 7.4 Hz, 2H),
Nk\ 1.70 (sextet, J = 7.4 Hz, 2H), 0.98 (t, J = 7.4 Hz, 3H); *C NMR

(100 MHz, CDCls): & 180.9, 159.1, 156.5, 150.7, 144.2, 110.2,

104.8, 102.6, 93.2, 41.7, 20.7, 11.2; IR (neat, cm™): 2925, 1720, 1610, 1475, 1245,

1118, 1031; HRMS (EI+) calcd for C1,H1NOy4: 233.0688, found: 233.0686.

1-Benzylindoline-2,3-dione (2h)

red solid; m.p. 122 — 123 °C; '"H NMR (400 MHz, CDCl3): & 7.61
(dd, J = 7.2, 0.8 Hz, 1H), 7.48 (td, J = 8.0, 1.2 Hz, 2H), 7.36 — 7.30
(m, 4H), 7.09 (t, J = 7.6 Hz, 1H), 6.78 (d, J = 7.6 Hz, 1H), 4.94 (s,
2H); *C NMR (100 MHz, CDCl;): & 183.1, 158.2, 150.6, 138.3, 134.4, 128.9, 128.0,
127.3, 125.2, 123.7, 117.5, 110.9, 43.9; IR (neat, cm™): 3454, 3029, 1731, 1612, 1471,
1349, 1176, 1002; HRMS (EI+) calcd for C1sH1NO,: 237.0790, found: 237.0789.
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1-Phenylindoline-2,3-dione (21)

red solid; m.p. 128 — 129 °C; "H NMR (400 MHz, CDCls): 6 7.70 (dd,
J =172, 0.8 Hz, 1H), 7.58 — 7.52 (m, 3H), 7.47 (d, J = 6.8 Hz, 1H),
7.42 (d, J =7.2 Hz, 2H), 7.18 (t, J = 7.6 Hz, 1H), 6.90 (d, J = 7.6 Hz,
1H); >C NMR (100 MHz, CDCl5): & 182.8, 157.2, 151.5, 138.3, 132.8, 129.9, 128.7,
125.9, 125.5, 124.2, 117.4, 111.2; IR (neat, cm™): 3060, 1739, 1608, 1498, 1465,
1365, 1301, 1193, 929; HRMS (EI") calcd for C14HoNO,: 223.0633, found: 223.0625.

1-(p-Tolyl)indoline-2,3-dione (2m)

— o | redsolid; m.p. 131 — 132 °C; "H NMR (400 MHz, CDCl;): 5 7.68 (d,

@E&o J=7.6 Hz, 1H), 7.53 (t, /= 7.8 Hz, 1H), 7.36 (d, /= 8.4 Hz, 2H), 7.31

) (d, J=8.0 Hz, 2H), 7.16 (t, /= 7.4 Hz, 1H), 6.87 (d, J = 7.6 Hz, 1H),

Q 2.43 (s, 3H); ®C NMR (100 MHz, CDCls): & 183.0, 157.4, 151.8,

138.9, 138.3, 130.5, 130.1, 125.7, 125.4, 124.1, 117.3, 111.2, 21.2; IR
(neat, cm™): 2919, 1737, 1612, 1515, 1465, 1365, 1299, 1180, 1093, 927; HRMS (EI")
calcd for C1sH1NO,: 237.0790, found: 237.0789.

1-(4-Fluorophenyl)indoline-2,3-dione (2n)
" o | redsolid; m.p. 222 — 224 °C; '"H NMR (400 MHz, CDCl5): 6 7.71 (d,
@E&o J =72 Hz, 1H), 7.55 (t, J= 7.8 Hz, 1H), 7.43 — 7.39 (m, 2H), 7.28 —
'iQ 7.23 (m, 2H), 7.19 (t, J = 7.6 Hz, 1H), 7.85 (d, J = 8.4 Hz, 1H); *C
NMR (100 MHz, DMSO-de): 6 182.7, 161.4 (d, J = 243.9 Hz), 157.6,
151.2, 138.0, 129.6, 129.0 (d, J = 9.3 Hz), 124.7, 123.7, 117.6, 116.7
(d, J = 22.5 Hz), 110.7; IR (neat, cm™): 1735, 1606, 1508, 1461, 1361, 1288, 1182,
1097; HRMS (EI+) calcd for C14HgFNO;: 241.0539, found: 241.0537.

F

1-(4-Bromophenyl)indoline-2,3-dione (20)
- o | redsolid; m.p. 169 — 170 °C; "H NMR (400 MHz, CDCl3): & 7.72 —
@E@:o 7.68 (m, 3H), 7.56 (t,J=7.8 Hz, 1H), 7.32 (d, J = 8.0 Hz, 2H), 7.20 (t,
'iQ J = 7.6 Hz, 1H), 6.90 (d, J = 8.4 Hz, 1H); *C NMR (100 MHz,
CDCly): 6 182.3, 157.1, 151.0, 138.4, 133.1, 131.8, 127.5, 125.7,
124.5, 122.4, 117.5, 110.7; IR (neat, cm™): 1737, 1610, 1494, 1465,

Br
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1363, 1294, 1180, 1012, 925; HRMS (EI") calcd for C;4sHgBrNO,: 300.9738, found:
300.9743.

1-(4-(Trifluoromethyl)phenyl)indoline-2,3-dione (2p)
o ] redsolid; m.p. 171 — 173 °C; "H NMR (400 MHz, CDCl;): § 7.83 (d,
%o J=28.0 Hz, 2H), 7.74 (dd, J = 7.2, 0.8 Hz, 1H), 7.62 — 7.57 (m, 3H),
’\;Q 7.23 (t,J=7.6 Hz, 1H), 6.97 (d, J= 8.0 Hz, 1H); *C NMR (100 MHz,
CDCl3): 6 182.0, 157.0, 150.6, 138.4, 136.1, 130.5 (q, J = 32.8 Hz),
127.0 (q, J = 3.6 Hz), 126.0, 125.8, 124.7, 123.5 (q, J = 270.8 Hz),
117.5, 111.1; IR (neat, cm™): 3095, 1743, 1606, 1469, 1373, 1317, 1160, 1114, 925;
HRMS (EI") calcd for C;sHgF3NO,: 291.0507, found: 291.0502.

CF3

1-(4-Methoxyphenyl)indoline-2,3-dione (2q)
o | redsolid; m.p. 155 -156 °C; "H NMR (400 MHz, CDCl5):  7.68 (d,
©:/$:o J=17.6 Hz, 1H), 7.53 (t, J = 7.6 Hz, 1H), 7.32 (d, J = 8.8 Hz, 2H),
riQ 7.15 (t,J=17.6 Hz, 1H), 7.06 (d, J = 8.4 Hz, 2H), 6.83 (d, /= 7.6 Hz,
1H), 3.87 (s, 3H); *C NMR (100 MHz, CDCls): & 183.1, 159.6,
157.6, 152.0, 138.3, 127.4, 125.4, 125.3, 124.1, 117.4, 115.2, 111.1,
55.5; IR (neat, cm™): 2917, 2840, 1731, 1608, 1513, 1465, 1297, 1251, 1184, 1027;
HRMS (EI") calcd for C;sH;1NOs: 253.0739, found: 253.0736.

4,6-Dimethyl-1-(p-tolyl)indoline-2,3-dione (2r)

—o red solid; m.p. 156 — 157 °C; "H NMR (400 MHz, CDCls): 6 7.35 (d,
/@j&o J=28.8 Hz, 2H), 7.27 — 7.25 (m, 2H), 6.72 (s, 1H), 6.44 (s, 1H), 2.58
) (s, 3H), 2.43 (s, 3H), 2.30 (s, 3H); *C NMR (100 MHz, CDCL3): &
Q 182.6, 158.1, 152.3, 149.7, 141.3, 138.7, 130.43, 130.39, 126.9,
126.1, 113.6, 109.3, 22.7, 21.2, 18.1; IR (neat, cm'l): 2921, 2852,
1747, 1731, 1614, 1513, 1363, 1276, 1164, 941; HRMS (EI") caled for C;7H;sNO;:
265.1103, found: 265.1106.
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5-(p-Tolyl)-5H-[1,3]dioxolo[4,5-f]indole-6,7-dione (2s)

mﬁg

dark red solid; m.p. 180 — 182 °C; '"H NMR (400 MHz, CDCl;): &
7.34 (d, J = 8.0 Hz, 2H), 7.26 — 7.23 (m, 2H), 7.09 (s, 1H), 6.37 (s,
1H), 6.05 (s, 2H), 2.42 (s, 3H); *C NMR (100 MHz, CDCl): &
180.2, 158.4, 156.4, 151.5, 144.7, 138.8, 130.5, 130.1, 125.9, 110.3,
104.5, 102.6, 94.2, 21.2; IR (neat, cm™"): 2917, 1737, 1716, 1610,

1469, 1382, 1253, 1232, 1157, 1039, 945; HRMS (EI") calcd for C;sH;iNOy:
281.0688, found: 281.0689.

5-Bromo-1-(p-tolyl)indoline-2,3-dione (2t)

0]

o
3

red solid; m.p. 192 — 194 °C; "H NMR (400 MHz, CDCl3): & 7.79
(d, J=2.0 Hz, 1H), 7.63 (dd, J = 8.8, 2.0 Hz, 1H), 7.36 (d, J = 8.8
Hz, 2H), 7.27 — 7.25 (m, 2H), 6.78 (d, J = 8.4 Hz, 1H), 2.43 (s, 3H);
3C NMR (100 MHz, CDCls): & 181.9, 156.6, 150.6, 140.5, 139.3,
130.7, 129.8, 128.1, 125.7, 118.6, 116.9, 113.0, 21.2; IR (neat,

em™): 2923, 1745, 1604, 1467, 1436, 1290, 1189, 1122; HRMS (EI") calcd for
C15H1oBrNO,: 314.9895, found: 314.9890.
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'H and "*C NMR spectra of compound 2a

-
wn
N-methyl-isatin :
expS Proton
SAMPLE
date Feb 28 2012
solvent cdc13
s exp
ACQUISITION
W 6410.3
at 2.043
n 26264
1 4000 1V n
bs 4 in n
(13 2 dp
al 1.000 hs n
nt 100 PROCESSING
ct 16 fn 65536
TRANSMITTER DISPLAY
tn H1 sp 0.
sfrq 3%9.765 wp 3987.6
: f 38 r;] 792.5
pwr rfp
7.450 rp 76.6
DECOUPLER p 15.9
PLOT
dof 0 wc 240
dm nnn 8T 0
dnm c Vs 23
dpwr 35 th 5
dmf 29412 a1 cdc ph
J PR W A A
S e e S . e e S R s S S S IS S S S ey B S B B e R AN S S S S S I e B B S
] 8 7 [ 5 4 3 2 1 m
¥ w iy i PP
g 8% 2
I ] b3
@ 3 b4 ~ wn o - ~ - 0
I IR T T A8s £
o *Q - = T ~ 3 ~~ e e
expl CAREDN ] ] 3 ad = o ""'i"' 1
sanoie eresaushrion i 0T W
date Apr 28 2012 satmode n
solvent cdcl3  we )
3 exp SPECIAL
ACQUISITION temp not used
sw 25510.2 gafn
at 1.285 spin not used
np 65536 hst
fb 17000 pw90 11.100
bs 4 alfa 10.000
d1 1.000 FLs
nt 100 11 n
ct 60 in n
TRANSMITTER dp y
tn €13 hs
sfrq 100.531 PROCESSING
tof 1530.7 1b 1.
tpwr 55 fn not used
pW 5.550 DISPLAY
DECOUPLER sp =0.7
n HL wp 201p3.5
f] 7
EAAANAL 1 ”
decwave W rp 189.3
dpwr 40 p 1.2
dmf 8662 PLOT
we 240
sc 0
vs 43
th 3
mm  cd¢  ph
S I A L L L s e s e o S S S SR B S e
180 160 1490 120 100 890 60 40 20 ppm

10
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'H and ">C NMR spectra of compound 2b

gt-Nonpr 44111 fRgsatess 222 RiREise gid
P L N N X mmon -
expl PROTON )/))/ L \l\] ))/ U J
SAMPLE PREBATU
date May 21 2012
solvent cdc13
fite axp SPECIAL
ACQUISITION temp not used
W 6410.3 gain not used
at 2.556 spin not used
N 32768 hst 0.008
£l 4000 80 14.200
bs 4 alfa .000
d1 1.000 FLAGS
nt 10i i1
ct 64 in n
TRANSMITTER dp Yy
tn H1  h
sfrg 399.765 PRWES!!HI'I
tof 899.8 1b
tpwr 60 fn not und
oW 7.100 DISPLAY
DECOUPLER $p ~0.
wp 3597.4
dof 0 rfi 793.8
dm nnn rfp o
decwave wdo_atb rp 172.8
dpwr 35 24.%
dmf 28412
we
s 0
s 241
th q
at cdc ph
N “
e TE e o e e L s e e e e s e B LA B A R
5 4 3 2 1 m
’ 8 e Wl § w = > PP
T s 5 g
- v-. - o~ o~ ”
b= ~ ~ ~ L © o L= w = o
o 0 - ~ e W o e o - ~ -
pdt-ll-nPr'" < 0. o~ o~ s o - "o o 0‘ < -
(ﬂ. 9‘ e o V;ﬂ F’ o ~r~ o - & -
exp1  CAREON ] a B B .- ’L’“U“ < " n
SAMPLE PRESATUIJATIIIII' { I I )
date May 21 2012 satmode n
solvent cdc13  wet
file exp SPECIAL
ACQUISITION temp not used
W 25510.2 gain
at 1.285 spin not used
np 65536 hst 0.008
fb 17000 pws0 11.100
bs 4 alfa 10.000
di 1.000 FLAG!
nt 1000 11 n
ct 120 in n
TRANSMITTER dp Yy
tn €13 hs nn
sfrq 100.531 PROCESSING
tof 1530.7 1b -00
tpwr 55 fn not used
pw 5.550 DISPLAY
DEGOUPLER sp -1.4
"f H1 \;31 2010: ;
yﬁ ™y m o
decwave w rp 3z.2
r 40 1p -18.0
dmf 8862 PLOT
we 240
$C 0
vE 34
th 2
nm  cdc ph
L B L e e o e o e A S e . S B s e
180 160 140 120 100 80 60 40 20 ppm

11
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'H and "*C NMR spectra of compound 2¢

W‘N'CH'C(-LOM" NNONRBAINNER D OO gaseuwa g ~
RO NN@RRINNOM N-®» O o ~
e g nhLLhLbbNrNNIooO OO 't'l.'e.bﬂ.\l;ﬂ L]
L e wmnmnlmm -
exp2  PROTON QKKLL) KU Ui
SAMPLE PRESAT
date Apr 23 2012 satmode n
solvent cdel3
file exp SPECIAL
ACQUISITION temp not used
sw 6410.3 gain not used
at 2.556 spin not used
np 32768  hst 0.008
o 4000 pwi0 14.200
bs alfa 10.000
d1 1.000 FLAGS
nt 00 13
ct 36 in n
TRANSMITTER dp v
n H1 hs
sfrq 399.765 PROCESSING
tof 388.8 fn not used
tpwr 60 DISPLAY
pw 7.100 ‘sp 0.0
DECOUPLER wp 3987.4
n Ci3 rf1l 784.2
dof 0 rfp 0
dm nhn Fp 174.9
decwave wa0_atb 1p 2.7
dpwr 35 PLOT
dmf 23412 we 240
sC 0
vs 125
th q
ai cd¢ ph
e S e e e e e S AN S et S chmnt e s S B s S S S S MRS S S S S B S S S S DU S 5 LA A s |
9 6 5 4 3 2 1 m
8 w ‘v‘\? SO B PP
3 L - - o
=3 =3 - - o=
~ Laal ~ ~ ~
o~ o - [} - i -3 - weon - o~ -
o I w o Re o & “-o® ® -
pdt-N-CH28H20Me < o N 2w 2 < a%e % = ]
o @ - ® ¢ : - ire = 2 s
expl CARBDN E - a R ) LU “T ‘
SAMPLE PRESATUAATSUN’ L J I J
date Apr 25 2012 satmode n
solvent cdc13  wet
file exp SPECIAL
ACQUISITION P not used
sw 25510.2 gain 30
at .285 spin not used
np 65536 hst 0.008
b 17000 pwdD 11.100
bs 4 alfa 10.000
dl 1.000 FLAGS
nt 1000 11 n I
ct 76 in n i
TRANSMITTER dp y |
n C13 hs nn |
sfrq 100.531 PROCESSING
tof 1530.7 1b 1. i
tpwr 55 fn not used
pw 5.550 DISPLAY
DECOUPLER =-0.7 |
H1 20103.5
Lo " w— . PRPTRR———
" - ' y w” g W
decwave W orp 34.3
dpwr 40 p -12.6
dmf 8662 PLOT
we 0 {
sc 0 |
vs 43
th 9 |
mm cde ph E

A e o e 0 e e O o e L I o e B e T T L o e e e e B B RN o 2 s
180 160 140 120 100 80 60 40 20 ppm
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'H and "*C NMR spectra of compound 2d

SorPBINgERER 223 8 RASTIeRe 2%

pdt-SMe-N-nPF THHONOHOON DA ©va M KNRRKARRNERE O®®
e Mm@ ™ ;e b? HAM A oo

? | i |

expl PROTON LU | //% U/‘

pRESﬁTURATIoNl{\L/)/%)/'

A

SAMPLE
date May 28 2012 satmode "
solvent cdc13 wet n
file /home/chc/vrm~ SPECIAL
rsg:/datumrthur/l’-" temp not used
URE-Data/isatin/pd~ gain not used
f-SMe-N-nPr-iH.fid spin not used
ACQUISITION hst 0.008
sw 8410.3 pwoo 14.200
at 2.556 ailfa 10.000
np 32768 FLAGS
fb 4000 n
bs 4 in n
d1 1.000 dp y
nt 100 hs nn
ct PROCESSING |
TRANSMITTER not used |
n 1 DISPLAY ;
sfrq 399.765 sp =0.0 i
tof 388.8 wp 34997.4
towr 60 rfl 785.0 I
7.100 rfp o !
DECOUPLER rp -173.3 1
dn c13 1ip o i
dof fLOT |
dm Anh WG
decwave w40_atb sc
dpwr 35 vs 207
dmf 28412 th 2
al cdc ph
|
i i
;_JL | R L___)J
R e HSL A S s S e S e S s B L ) T T At I e e L JUt e S S S
7 6 5 L 1 m
s & o - - o L pp
- ° w ~ ©
~ = - - -
- - o~ ™~ L
- -3 N o v [ m o~ noN < m N w
o~ - 13 o < 3 g = o4 @ "ue s
pdt-5Me-NRnPr - o © @ n < ©ow @ 0o o~
o © 0 @ o 0 ~ - o - < -
expl  CARBON S 4 s g o - 2 'T"U‘ < a4 -
| | | | i
SAMPLE PRESATURATION | ‘ ! | | | P -
date May 29 2012 satmode n
solvent cdci3  wet n
e exp SPECIAL
ACQUISITION temp not used
sw 25510.2 gain 30
at 1.285 4pin not uséd
np 65536 Rst . 0%
b 17000 gw80 11.100
bs 4 4lfa 10,000
dl 1.000 FLAGS
nt 1000 n
ct 132 in n |
TRANSNEITTER dp y
n €13 Hhs nn
sfrg 100.531 PROCESSING
tof 1530.7 1.00
tpwr 55 not used
5.550 DISPLAY
DECOUPLER p - i
wp 2010 }
| " 4 "
" " s 2
decwave w rp
dpwr 40 ip
dmf 8662
we 24
sc 0
Vs 36
th 8
nm cdc ph
|
|
!
|
|
| |
|
|
LI A B o L NN S A . LI L I S 2 L B B | B B e e e e
180 180 140 120 100 80 60 40 20 ppm
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'H and "*C NMR spectra of compound 2e

- w T o, oM bl
- ~Ns oo w W N N~
pdt-diMe-N-nPr o ©© < wew w o
~ wwe e 0w @ N
expl PROTON | I L] [
N
SAMPLE PRESATURATION
date May 25 2012 satmode n
solvent cdcl13 wat
f1le /home/chc/vnm~ SPECIAL
rsys/data/arthur /P~ temp not used
URE-Data/isatin/pd~ gain not used
f=4-8diMe~N~nPr-1H~ $pin not used
fid hst 0.008
ACQUISITION pweo 14.2%0
sw 6410.2 4lfa 10.000
at 2,556 FLAGS
np 32768 {1 n
fb 4000 in n
bs 4 dp y
d1 1.000 n hn
nt 100 PROCESSING
t fn not used
TRANSMITTER DISPLAY
tn $p 0.0
sfrg 389.765 wp 3997.4 |
tof 399.8 1 787.4
tpwr 80 fp 0
7.10 rp ~178.6 |
DECOUPLER ip 0.5
n c13 PLOT
dof we 29
dm nnn 8¢ 0
decwave w4o_atb vs 180
dpwr 35 3h
dmf 28412 41 cdc ph
|
e L AL ,
L B e B L e e e L e e e o e e Y E's e e L s s | T T
S 8 7 [
s s LI 8 v z L L pem
g % 32 7 B
- - ™~ " »m G\; ff;
o - non - -3 - n 0 NN - "o n o
~ o D - " b o o ~ M- e o
bl = OCHEF =BT e @ = o 2o ane = cen
- A g ©f = g g % Ree g CEA
expl CAREDN 5 a3 3 B 3 3 ’L",) 177 ]
| i i
SANPLE by L) t b
date May 28 2012 Jixh undef insd
solvent cdc12  mult undef {nad
sample PEC .
ACQUISITION temp not Osed
W 25510.2 gain
at 1.285 spin not Gsed
np 65536 PROCESSING
bs 1b 1. |
d1 1.000 fn 85536 |
nt 1000 SPECTRUM {
t wp 20103.5 |
TRANSMITTER sp -1.4 |
tn re 105.9 |
tof 1536.7 1p ) |
tpwr e cde  ph |
5.550 REFERENCE | |
DECOUPLER rfl 9446.4 1
HL rfp 7740.1 |
dof 0 |
dpwr 40 wec 243 J
SO o '
Ny o " it
dmf 9662 hzmm 1.77
ppivl 58 th q
PR 17.400
I B
- ("
\
]
1}
|
|
’ H
|
i
! {
i
i |
| i
A | i
t
- I ‘ . " —
LN e e o o S e B T AR e o o e e 0 S ML 0 o o e e o i S O R L
180 160 140 120 100 80 60 40 20 ppm
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'H and "*C NMR spectra of compound 2f

T OO © @0 e T e N~ 0 ;oo LEEd
RR8g8 & §823 252 REREZ  EEE
NANAN N BB wwn PG e
expl PROTON W1 W g JJ iy
\l‘ = ~ K\ /) \.J
SAMPLE PRESATURATION -
date May 28 2012 satmode n
solvent cdc13  wet
T exp SPECIAL
ACQUISITION temp not used
sw §410.3 gain not used
at 2.556 spin not used
np 32768 hst 0.008
fb 4000 pwS0 14.200
bs 4 alfa 10.000
d1 1.000 FLAGS
nt 100 1 n
ct s6 in n
TRANSMITTER dp y
in H1i hs nn
sfry 398.765 PROCESSING
tof 399.8 fn not used
tpwr 60 DISPLAY
7.100 sp =0.0
DECOUPLER wp 8987.4
Ci3 rf1 787.0
dof 0 rfp
dam nnn  rp -17%.8
decwave wi40_atb 1p 13.7
dpwr 35 PLOT
dmf 28412 wc 240
sC 0
Vs 343
th
at cdc ph
|
i
y L J (S |
1.9{\\|.v,,;“ L e e L A e e e
8 7 6 5 4
o - o 3 e L ppm
4 & wn w o
~ =3 £ £ -
- - ~ o a5
w - - ® - we o Bo~ e e ~
; NS i B3z HH : i =
pdt-58r-N-RPr ” d b " we = Had 3 P
8 v -3 2 S 28 3 KRE < 2 b
expi CARBEN i = - - as L\J
| | I
AMPL PRESATURATION | ' ! b
date May 2% 2 satmode n
solvent d
file exp SPECIAL
ACQUISITICN temp not used
sw 25510.2 gain 30
at 1,285 spin not ased
np 65536 hst 0.0%8
fb 17000 pw80 11.100
bs 4 alfa 10.000
dl 1.000 FLAGS
nt 1000 II n
ct 116 n n
TRANSMITTER dp y
tn C13 hs hn
sfrg 100.531 PROCESSING
tof 1530.7 1b 1.00
tpwr 55 fn not used
§.550 DISPLAY
DECOUPLER tp =0.7
H1 wp 20103.5
} A I A - 9 e I L " " L g " "
Iy Ny N X f Gl I o
decwave W rp 102.5
dpwr 40 ip 18.0 | |
mf 9662 PLOT ! |
we 289 { i
sc 0 i
vs 85 |
th 4 |
wm cdc ph ‘
| |
| |
- ™ | L - J l .
i |
|
] | |
| |
{ { 1
| | | 1
| {
) L | ’ |
LIRS 2 e o 2 R L e B e e e B A e e s
130 160 140 120 100 80 50 40 20 ppm
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'H and ">C NMR spectra of compound 2g

- ' - - ~ o mOoONTOANDY M
@ &N " “w M v TOH-HOR LD N DOB
@ 3 - © o N g R R 1
~ o~ e ™ ono - S
. | ! |

expl PROTON

-
-
-
e
T
&

SAMPLE PRESATURATION =
date May 27 2012 satmode
solvent cdcl3  wet
file exp SPECIAL
ACQUISITION temp not uskd
sw 6410.3 gain not used
at 2.556 $pin not used 0
np 32768 MAst 0.008
b 4000 pw9d 14.200 o)
bs 4 alfa 10.000
d1 1.000 FLAGS < O
nt 00 11 n
ct 43 in n N
TRANSHITTER dp y
tn H1 hs hn
sfrg 349.765 PROCESSING
tof 893.8 fn not used
tpwr 60 DISPLAY
W 7.100 sp 0.0
DECOUPLER wp 3397.4
dn c13 1 788.2
dof 0 rfp 0
dm nnn  p -174.9
decwave wdo_ath 1p 8.9
dpwr 35 PLOT
dmf 29412 we 280
sc X
vs 123
th 2
4t cd¢ ph
i
1
- 1___; . — s L__A_J_.,J [
T 1 T B s S e e e A B ma s ps p e S T T i T T T T
9 ] 6 5 4q 3 2 1 m
7 ¢ ¥ » EE 5 PP
Ll e » ~ o -
« < ! o R M
= - ™ ™ ~ L)
s o o » - me r~ ©on ° € 2
n - o ® [ < -8 L] o o 2 4
pdt=4-5-0CH-N-nPr % e = & w8 - nse ]
H 52 3 3 g 2§ ¢ REE g § =
expl CARBOR 28 49 3 s &< i U | |
L |
SANPLE otk | deqursrrron arravs bl ~
date May 28 2012 Jixh 146.0 arre&y
solvent cdcl3 mult arrayed arrsydim 1
sampTe SPECIAL
ACQUISITION temp not used
W 25510.2 gath 80
at .285 spin not used
np 65536 PROCESSING
bs 4 b 1.00
d1 1.000 fn 65536
nt 1000 SPECTRUM
t 156 wp 20108.5
TRANSMITTER p ~0.7
tn C13 rp 197.8
tof 1530.7 1p 17.4

5§
5.550
DECOUPLER

H1

| ]
N | ..AYLLWJV“ N —— N } RIS it ko

LIS 0 L L L AL B L SN L L L L B T L e e e L e B o e e

180 160 140 120 100 80 60 490 20 ppm
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'H and ">C NMR spectra of compound 2

=

pdt-N-8n
expl PROTON

a5 7.357
\/\—_:.7 353
\__7.3a7

7.341
7.325
320
315
307
303
263
110
-7.082
7.6872
6.787
768
4.836
1.595

SANPLE
date Apr 19 2012

s0ivent cdc13
file exp
ACQUISITION tei n sed
sw 6410.3 not used
at 2.556 not used
np 32763 0.008
b 4000 14.200
bs 4 10.000
d1 1.000
nt 100 n
<t n
TRANSMITTER V2
n § n
sfry 398.78S PROCESSING
tof 398.8 1b 0.2
tpwr 60 fn not used
7.100 DISPLAY
DECOUPLER s .
n Ci3 wp 8897.4
dof o rfl 798.2
dm ann  rfp [
deéwave w4o_ath rp “18.7
dpwr 35 1p 18.0
dmf 28412 PLOT
we 240
sc
vs 533
th 7
al cdec ph
Y LN I J
T T T T T T — T T T T T T T T e T e T T T T T T
6 S L] 3 2 1 m
9 8 e N v PP
D N o - -
i T - -
owme o o -
v o > o N BhNO® B o wown o
k] w ~ © » CHOmE © o~ -or~ ©
pdt-N-Bn o) b N eenal 9 a2°e =
o) L3 =3 2 T o~ Nn, ~ o ~res fed
exp2  CAREDN a a LR o B s B NN M
i P00 0T W
SAMPLE PRESATURATION WA -
date Apr 23 2012 satmode
sclvent cdcl13 wet
file exp SPECIAL
ACQUISITION temp not used
sw 25510.2 gain 30
at 1.285 spin not used
np 65536 hst 0.008 o
b 17600 pwio 11.100 H
bs 4 alfa 10.000 i1
di 1.000 FLAGS |
nt 1000 11 n
ct 60 in n
TRANSHITTER dp y
n C13 hs nn I
sfrg 100.531 PROCESSING i
tof 1530.7 1b 0. i
tpwr 55 fn not used 1
5.550 DISPLAY | |
DECOUPLER sp ~1.4 Iy |
H1 wp 20103.5 | L |
el 93488 I
LA 4 AR e 4
decwave w rp 100.1
dpwr 40 1p 46.4
dmf 9662 PLOT
we 240
5C
Vs 7758
th
al cd¢ ph
i
| z
1 L
i
|
i
1 !
I |
| | |
| [ | |
s | | |
| | I i
l | Jl i , A
LANLIN LA T e B e e LA B s i e B B B e e
80 160 140 120 100 80 60 40 20 ppm
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'H and "*C NMR spectra of compound 21

s
pdt-N-Ph :‘:
L i
expil PROTON o
SAMPLE
date

Apr 27 2012
cdecls3

solvent
file exp
ACQUISITION
swW 6410.23
at 2.556
np 32768
fb 4000
bs 4
di 1.000
nt 00 1 L
ct 38 in n
TRANSMITTER dp y
tn 1 hs nn
sfrg 389.765 PROCESSING
tof 99.8 not used
tpwr 60 DISPLAY
Pw 7.100 -0.
DECOUPLER wp 34937 .4
n C18 rf1 788.8
dof 0 rfp 0
dm nnn  rp 88.6
decwave wao_atb 1p 4.7
dpwr 35 PLOT
damf 29412 wc 240
5C 0
vs 387
ih 6
al cdc ph
|
|
H I
)
e
W L _—
f T T T T T e S e e e e S sy T e T T
7 6 5 4 3 2 1 pm
¢ 8 b e s S S P
n o - wn
S e - o
- o e
@ - - O mWmnr o © L oo,
3 o~ T © WwInN®OeN 0 o - o~
pdt-N-Ph 2 R M ReResy o A aee
o N ® NmELLT N - K
expl CARERM 4 2 9 838888 oo 'L"U"
|
SAMPLE PRESATURATION | L‘\L Ut ‘
date Apr 27 2012 satmode n
solvent cdc w n
file axp SPECIAL
ACQUISITION temp not used
swW 25510.2 gain
at 1.285 spin not ussd
np 65536 hst 0.008
fb 17000 pwd0 11.100
bs 4 alfa 10.000
di 1.000 FLAGS
nt 1000 |
ct 88 1in n
TRANSNITTER dp ‘ 1
n €13 nn |
sfrg 100,531 PROCESSING ! !
tof 1580.7 1.00 H
tpwr 55 fn not used
pw 5.550 DISPLAY ‘ |
DECOUPLER sp -1.4
nf H1 wp 20103.5 h J
(S AN " " I n -~ n
ol et o e ———— - ' i
decwave W oTp -8.0
dpwr 40 p 3.2
dmf 8662 PLOT
we 240
scC 2
vs 53
th 3

—

b
_—
_—
AA—

T LB o e T T T T

100 80 50 40 20

L SIS SN B N

180 160
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'H and "*C NMR spectra of compound 2m

TWINWOOWLOONW® LWL~ m -
PRATCNCBT O OGN MA N © ©
Ph=Ta1 geennaanNaqIneR < 9
..‘r-'..'.:.i.ih'Lr]'r-n.-’.-naj i -
expl PROTON /;)
SAMPLE PRESATU X JZ ==
date Nov 2 2012 satmode n
solvent cdc13  wet
e exp SPECIAL o
ACQUISITION temp not used
swW 8410.3 gafn not used
at . spin not used
np 32768 hst 0.008 o)
b 4000 pwd0 12.800
bs alfa 10.000 N
d1 1.000 . FLAGS
nt 100 N n
ct 16 In n
TRANSHMITTER dp
tn H1 hs ni
sfryg 389.765 PROCESSING
tof 399.7 1b 0.50
towr 61 fn not used
6.900 DISPLAY
DECOUPLER $p =0.0
C13 wp 3%97.4
dof 0 rfl 798.8
dm nnn  rfp [
decwlve wa0_atb rp 160.7
dpwr 1p 3.
dmf 290412 PLOT
we 240
5C 0
Vs 131
th 2
al cde ph
W J '
L e e e ) En e s s s L AN A s Sy B S S
9 8 7 6 S 4 3 2 1 m
P oy ¥ PP
M ® o e w
Lo me® N
S S mmm o o
- -« - o~ o o~ @ ~ oo~ o
o o o ~ i~ R - o - L3
421~243-18C 2 0~ BNy gE~ET @ W fase =
o N Bw SBONT N~ e NN © -
exps carfn 5= 2% 5REEd 3 3 i &
sanrle seecra | Uould
date Feb 23 2012 temp not used
solveht cdc13 gain
e exp $pin not useéd
ACQUISITION hst 0.008
Sw 24508.8 pwild 10.300
at 1.300 alfa 10.000
n| 63750
i 17000 11 n
bs 4 in n
d1 1.000 dp Yy
nt 1000 Hs an
t 84 PROCESSING
TRANSMITTER 1b 1.00
n C13 fn not used
sfrq 100.531 DISPLAY
tof 1028.1 sp ~0.0
tpwr 56 wp 20103.5
pw §.150 rf1 8447.7
DECOUPLER rfp 7740.1
dn HL rp 17.2
w 2 15,7
¥yy L4
dmm W WC 240
dpwr 40 sc
damf 8811 vs 15264
th
al cdc ph
”
A | e . t
L o e L e e e 5 e 2 e e e e . e e s |
180 160 140 120 100 -1 60 40 20 ppm
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'H and "*C NMR spectra of compound 2n

B w e
) w ~
pdt-N-4FPh tr & S
- - =
expl PROTON
SAMPLE
date Apr 27 2012
solvent cdel3 |
file exp
ACQUISITION temp not used
sW §410.3 gain not used
at 2.556 spin not used (o]
np 32768 hst 0.008
fb 4000 pwsO 14.200
bs 4 alfa 10.000 fo)
d1 1.000 FLAGS
nt 100 i1 n N
ct in n
TRANSHITTER dp y
tn hs on
sfrg 388.765 PROCESSING
tof . 6.
tpwr 60 not used
7.100 DISPLAY
DECOUPLER sp 0.0 F
dn C13 wp 3387.4 |
dof rfl 799.3
dm rfp [
decwave w40_atb rp §0.0
dpwr 8 1.6
dmf 28412 PLOT
we 240
N 0
vE 133
th 4
al cd¢ ph
i
, J |
| T T e e e T T T L R [ T T T
9 8 ? 6 5 4 2 1 ppm
o
0 o @ oo o
" o~ (W! o~
N oNoT oA «~
o ~w o o @ nowTNTNO ® nEBDEAD
@ - o « o NOHDDEB D W0 SO Om DN
pdr=-N-d4FPH" ean b < nenseane =@ nanwaeR
o~ Ne o~ - o mmOmTONOD © commo®mn
expz  cARERN 838 & & SRIIRTAE ¢ Wi
samplle PRESATURATION! | L\U J/' LU ’ \\‘//
date May 10 2012 satmode n
solvent dmso  wet © n
3 exp SPECIAL
ACQUISITION temp not used
W 28510.2 gain 30
at 1.285 spin not used
np 65536 hst 0.008
fh 17000 pwdl 11,100
bs 4 aifa 10.000
d1 1.000 FLAGS
nt 1000 n
ct 244 in n
TRANSHITTER dp y
n Cc13 nn
sfrg 100.532 PROCESSING
tof 1530.6 1b 2.
tpwr n not used
pw 5.550 DISPLAY
DECOUPLER sp =1.4
dn 20103.5

decwave
dpwr 40
dmf 8652

1o -13.4
PLOT

we 240

s$c 0

vs 162

th H

mm cd¢  ph

T

180

e e L

160

T T T T

130

20

L e o

80

T

60

T

40 20
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'H and "*C NMR spectra of compound 20

CNN NN NN D~ © n
LR R ERER ] @
pdt-N-48rPh hhenunhenNyne®ng w
L ) -
exp2 PROTON L4 L\L\‘HJ U/// JJ
SAMPLE PRESATURARION =
date May 10 2012 satmode n
solvent cdc13
[} exp SPECIAL
ACQUISITION temp not used (0]
W €410.3 gain not used
at 2.556 $pin not used
np 32768 hst 0.008
fb 4000 pwic 14.200 O
bs 4 &lfa 10.000
a1 1.000 FLAGS N
nt 1000 n
ct in n
TRANSMITTER dp y
tn hs nn
sfry 349.765 PROCESSING
tof 399.8 1b 0.50
tpwr 60 fn not used
7.100 DISPLAY Br
OECOUPLER sp -0.0
dn €13 wp 3997.4
dof rel 798.9
dm nnn  rfp []
decwave wag_atb rp =0.1
dpwr 35 1p 4.3
dmf 29412 PLOT
wC
$c 0
vs 112
th 5
a4t cdec ph
|
|
¥, W N A
LAREE B s s p T T T L T T — T T T
9 8 7 6 5 4 3 2 1 ppm
weory Y
L] L o
~2 wmH =
N we o
* oo n emwwon &~ = ® o
o ) 3 - - BN B 3 -
pdt-N-4BrFR S < 2 oneEnaY € = %%
o ~ o @ mennTN N~ - New
expl CARBEN 4 A g 398388 0 &4 'T'“U“
SAMPLE PI'LESATURATIHN‘ ! L J L l j e I I ~
date May 14 2012 satmode n
solvant cdcl18 st
file exp SPECIAL
ACQUISITION temp .0
sw 25510.2 gail 30
at 1.285 spin not used
ng 65536 hst 0.00
o 17000 pw8D 11.100
bs 4 ailf 10.000
dl 1.000 FLAGS
nt 1000 n
t in n
TRANSMITTER dp y
tn hs nn
sfrg 100,531 PROCESSING
tof 1530.7 1b 1.00
tpwr 55 fn not used
pw 5.550 DISPLAY
DECOUPLER -0.7
20103.5

21

decwave w rp -119.7
dpwr 40 1p 115.7
dmf 3662 PLOT
we 240
133
vs 20107
th
ai cdc ph )
|
]
i‘
| |
|
L o W N ’ il
f
|
i
- ol n L |- | ’ . ‘ ” .
LA BN A B T TrriyrTrTrr e T Tror7 T A BLANLENLENL B B B B A LIS L RN I N R N L LB | T L L N B R B B N L L
180 160 140 120 100 80 60 40 20 ppm
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'H and ">C NMR spectra of compound 2p

- m DT T o oo
<t ZsusonupTosamanes
pat-N-237Ph BERERRERARIUNINR S

sxp1 :::TBN ME%%*%/}/%/ » —O

1.593

PLE
date Apr 28 2012 satmode
solvent cdel13  wet
le exp SPECIAL
ACQUISITION temp not used
sw 6410.5 gain not used (o]
at 2.556 spin not used N
n 32768 hst 0.008
1l 4000 80 14.200
s alfa 10.000
di 1.000
nt 100 {1
ct 28 in n
TRANSMITTER dp
tn hs nn
sfrq 399.765 PROCESSING CF3
tof 389.8 fn not used
ipwr 60 DISPLAY
7.100 sp -0.
DECOUPLER wp _ 3987.4
C13 rft 787.8
dof’ 0 rfp
dam nnn o Tp N 83.7
decwave  W40_atb 1p 14.0
dpwr 35 PLOT
dmf 28412 we 2490
$C 0
s 386
th 8
al cdc ph
S e e s B e e e . O S N B L S R L
g 8 7 6 5 4 3 2 1 ppm
Ll yow
e~ -3 o
o o S =3
Nt 0 - -
o Ld © RETReNBNENEN~NBDBMDANG© =0 oW
"~ ~ ~ TR SNe~TTND DS - e
pdt-N-4CF3Ph L e R S e i e nee
= © = noéeeg&hhoonmvvunu ~A o
expl CcARBEN %4 9a%a88s5ssNNYssaad "I\"ij
sanpLE PRESATURATION | KQ\U)/ /
date May 1 2012 satmode n
solvent cde13 wet ° n
le exp SPECIAL
ACQUISITION temp not used
W 25510.2 gain 30
at 1.285 spin not used
np 65536 hst 0.008
Th 17000 pwd0 11.100
bs 4 ailfa 10.000
33 1.000 FLAGS
nt 1000 11
ct 180 in n
TRANSMITTER dp v
tn C13 hs nn
sfrq 100.531 PROCESSING
tof - 1530.7 1b 1.
tpwr 55 fn not used
pw 5.550 DISPLAY
DECOUPLER sp -0.7
Hi wp 20103.5
0. rfl 8444 1 " i
Yooy Ly "
decwave w o rp 222.5
dpwr 40 1p -1.1
dmf 9662 PLOT
we 249
sc 0
vs a7
th 1
nmcdc  ph
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