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1. General Information

All the solvents and commercially available reagents were purchased from
commercial sources and used directly. '"H NMR and "C NMR were recorded in
CDCl; at room temperature on the Varian INOVA-400 spectrometer (400 MHz 'H) .
The chemical-shifts scale is based on internal TMS. The coupling constants, J, are
reported in Hertz (HZ). Products were purified by flash column chromatography on
200-300 mesh silica gel, Si0,.

I1. Representative Procedure and Selected Compounds Data

2-Acetylamino-benzoic acid ethyl ester

0 COOEt

ij/ NHAC )S(OEt Pd(TFA),, TBHP i ~NHAc
+ H >

o) Dppp, Toluene

A 25 mL tube was charged with acetanilide (67.5mg, 0.5mmol), glyoxylate
(204mg, 1.0mmol), TBHP (0.36mL, 2.0mmol), dppp (20.7mg, 0.05mmol), Pd(TFA),
(13.9mg, 0.05 mmol) and toluene (1mL). The reaction tube was then capped under N,
and stirred at 120°C for 16-24h. Upon completion of the reaction, the reaction tube
was allowed to cool room temperature and quenched with brine and diluted with
DMC. The organic layer was separated and the aqueous layer was washed with DMC.
The filtrate was concentrated under reduced pressure. The crude products were
purified with flash column chromatography on silica gel (petroleum ether/ethyl
acetate, 8/1) to afford 56.9 mg of the desired 2-Acetylamino —benzoic acid ethyl ester
in 55% yield. Better yield (66%) can be obtained if the reaction was stopped at 12h,
and another batch of Pd(TFA), (5mol%) was added.
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Analytical data of Acetylamino-benzoic acid ethyl ester

2-Acetylamino-benzoic acid ethyl ester '

COOEt
NHAc

TLC: R¢= 0.60 (petroleum ether/ ethyl acetate, 4/1); Yield 66%;

"H NMR (400 MHz, CDCL): & 11.14 (s, 1H), 8.70 (d, J = 8.4Hz, 1H), 8.04-8.06
(m, 1H), 7.52-7.56 (m, 1H), 7.07-7.10 (m, 1H), 4.38 (q, J = 7.2Hz, 2H), 2.25 (s, 3H),
1.42 (t, J=7.2Hz, 3H);

BC NMR (100MHz, CDCL3): 5 169.22, 168.29, 141.46, 134.54, 130.73, 122.38,
120.23, 114.98, 61.38, 25.48, 14.15;

HRMS: calcd for C;1H13NO5 : 207.0895 , found: 207.0893;

2-Acetylamino-5-methyl-benzoic acid ethyl ester

COOEt
NHAc

Me

TLC: R¢= 0.6 (petroleum ether/ethyl acetate, 4/1); Yield 60%;

"H NMR (400 MHz, CDCl;): § 11.00 (s, 1H), 8.58 (d, /= 8.8Hz, 1H), 7.83 (s,
1H), 7.35 (dd, J = 8.8Hz, 2Hz, 1H), 4.37 (dd, J = 14.4Hz, 6.4Hz, 2H), 2.33 (s, 3H),
2.23 (s, 3H), 1.43 (t, J=7.2Hz, 3H);

3C NMR (100MHz, CDCL): 5 168.89, 168.32, 139.12, 135.22, 131.84, 130.74,
120.19, 114.85, 61.28, 25.44, 20.65, 14.17,

LRMS: m/z calcd for C1,H5sNO5 : 221, found: 221;

Anal. Calcd for C;oH5NOs: C, 65.14; H, 6.83; N, 6.33; Found: C, 65.37; H,
6.96; N, 6.58;

IR.(KBr)/em™: 3268, 2925, 1694, 1239;

2-Acetylamino-5-fluoro-benzoic acid ethyl ester

COOEt
NHACc

TLC: R¢= 0.45 (petroleum ether/ ethyl acetate, 4/1); Yield 40%;

"H NMR (400 MHz, CDCl;): § 10.97 (s, 1H), 8.71 (dd, J = 9.6 Hz, 5.2 Hz, 1H),
7.72 (dd, J=9.2 Hz, 3.2 Hz, 1H), 7.29-7.24 (m, 1H), 4.39 (dd, J = 14.4 Hz, 7.6 Hz,
2H), 2.24 (s, 3H), 1.43 (t, /= 7.2Hz, 3H);

C NMR (100MHz, CDCL): & 168.93, 167.23, 157.15 (d, Joy = 241 Hz),
137.92,122.07 (d, Jer = 7.6 Hz ), 121.53 (d, Jcr = 21.3 Hz), 116.72 (d, Jor = 24.4
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Hz), 116.24 (d, Jor = 6.8 Hz ), 61.80, 25.38, 14.10;
HRMS: m/z caled for C;1H1,FNO;5: 225.0801 , found: 225.0804;
IR.(KBr)/em™: 3281, 2987, 1701, 1236;

2-Acetylamino-5-chloro-benzoic acid ethyl ester

COOEt
NHAc

c

TLC: R¢=0.45 (petroleum ether/ ethyl acetate, 4/1); Yield 41%;

"H NMR (400 MHz, CDCL3): 5 11.05(s, 1H), 8.69 (d, J = 9.2Hz, 1H), 7.99 (s,
1H), 7.48 (dd, J=9.2Hz, 2.8Hz, 1H), 4.18-4.36(m, 2H), 2.24 (s, 3H), 1.43 (t,J =
6.8Hz, 3H);

BC NMR (100MHz, CDCL): § 169.09, 167.22, 140.08, 134.32, 130.27, 127.33,
121.64, 116.18, 61.85, 25.46, 14.12.

HRMS: m/z caled for C;1H,CINO;s : 241.0506 , found: 241.0510;

IR.(KBr)/em™: 3265, 2961, 1703, 1235;

2-Acetylamino-4-methoxy-benzoic acid ethyl ester

COOEt
NHAc

OMe

TLC: R¢= 0.56 (petroleum ether/ ethyl acetate, 4/1); Yield 51%;

"H NMR (400 MHz, CDCL3): 5 11.34(s, 1H), 8.38(d, J=2.4Hz, 1H), 7.97 (d, J
= 8.8Hz, 1H), 6.60 (dd, J = 12Hz, 2.8Hz, 1H), 4.37-4.32 (m, 2H), 3.87 (s, 3H), 2.24 (s,
3H), 1.40 (t, J = 7.2Hz, 3H);

BC NMR (100MHz, CDCL): § 169.33, 168.19, 164.35, 143.73, 132.31, 109.62,
107.41, 103.72, 60.94, 55.49, 25.61, 14.21;

HRMS: mv/z caled for C,HsNOy4 : 237.1001 , found: 237.1008;

2-Acetylamino-5-propoxy-benzoic acid ethyl ester

COOEt
NHAc

"Pro

TLC: R¢= 0.58 (petroleum ether/ ethyl acetate, 4/1); Yield 58%;

"H NMR (400 MHz, CDCL3): 5 10.84(s, 1H), 8.60 (d, J = 9.2Hz, 1H), 7.53 (s,
1H), 7.11 (dd, J = 9.2Hz, 3.2Hz, 1H), 4.40-4.35 (m, 2H), 3.92 (t, J = 6.8Hz, 2H), 2.22
(s, 3H), 1.84-1.79 (m, 2H), 1.42(t, J = 7.2Hz, 3H), 1.05 (t, J = 7.6Hz, 3H);

BC NMR (100MHz, CDCL): & 168.64, 167.94, 153.81, 134.96, 121.72, 120.85,
116.08, 115.59, 69.82, 61.41, 25.32, 22.48, 14.15, 10.46;

HRMS: m/z caled for Ci4H19NO4: 265.1314 , found: 265.1318;
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2-Acetylamino-4-chloro-benzoic acid ethyl ester

COOEt
NHAc

Cl

TLC: R¢= 0.45 (petroleum ether/ ethyl acetate, 4/1); Yield 49%;

"H NMR (400 MHz, CDCL3): 5 11.19 (s, 1H), 8.80 (d, J=2Hz, 1H), 7.97 (d, J =
8.8Hz, 1H), 7.05 (dd, J = 8.4Hz, 2.4Hz, 1H), 4.38 (dd, J = 14.4Hz, 7.6Hz, 2H), 2.25
(s, 3H), 1.42 (t, J= 6.8Hz, 3H);

3C NMR (100MHz, CDCL): 5 169.29, 167.71, 142.30, 140.81, 131.80, 128.79,
122.64, 120.80, 113.13, 16.64, 25.47, 14.12;

LRMS: m/z calcd for C1;H;,CINOs: 241, found: 241;

Anal. Calcd for C;1H>,CINO;s: C, 54.67; H, 5.00; N, 5.80; Found: C, 54.60; H,
4.95; N, 5.74;.

2-Acetylamino-5-butoxy-benzoic acid ethyl ester

COOEt
NHACc

NBuO

TLC: R¢= 0.60 (petroleum ether/ ethyl acetate, 4/1); Yield 54%;

"H NMR (400 MHz, CDCl): & 10.83 (s, 1H), 8.60(d, J=9.2Hz, 1H), 7.52 (s,
1H), 7.11 (d, J = 9.2Hz, 1H), 4.04 (t , J = 7.6Hz, 2H), 3.96 (t, J = 6.8Hz, 2H), 2.22 (s,
3H), 1.79-1.75 (m, 2H), 1.53-1.47 (m, 2H), 1.44-1.40 (m, 3H), 0.98(t, /= 14.8Hz,
3H);

BC NMR (100MHz, CDCly): § 168.64, 167.96, 153.84, 134.98, 121.74, 120.85,
116.10, 115.60, 68.02, 61.43, 31.20, 25.34, 19.17, 14.17, 13.83;
HRMS: m/z calcd for Ci5H>1NOy4: 279.1471 , found: 279.1474;

2-Acetylamino-5-methoxy-benzoic acid ethyl ester

COOEt
NHACc

MeO

TLC: R¢= 0.55 (petroleum ether/ ethyl acetate, 4/1); Yield 63%;

"H NMR (400 MHz, CDCl3):  10.82 (s, 1H), 8.61(d, J=9.2Hz, 1H), 7.52 (s,
1H), 7.11 (dd, J = 9.6Hz, 3.6Hz, 1H), 4.38 (dd, J= 14.8Hz, 7.6Hz, 2H), 3.82 (s, 3H),
2.21 (s, 3H), 1.41 (t, J = 6.8Hz, 3H);

3C NMR (100MHz, CDCL): 5 168.66, 167.90, 154.23, 135.19, 121.81, 120.47,
116.09, 114.75, 61.47, 55.56, 25.35, 14.16;

LRMS: m/z calcd for C1,H5sNO4: 237.1001 , found: 237.0944;

Anal. Calcd for C,H5NOy4: C, 60.75; H,6.37; N, 5.90; Found: C, 60.97; H,6.10;
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N, 5.63;
IR.(KBr)/em™: 3267, 2982, 1680, 1240;
2-Acetylamino-4-fluoro-benzoic acid ethyl ester

COOEt
NHAc

F

TLC: R¢= 0.45 (petroleum ether/ ethyl acetate, 4/1); Yield 41%;

"H NMR (400 MHz, CDCL3): 5 11.29 (s, 1H), 8.53 (dd, J = 12.4Hz, 2.8Hz, 1H),
8.06 (dd, J = 7.2Hz, 1H), 6.79-6.74 (m, 1H), 4.38 (dd, J = 14.8Hz, 7.2Hz, 2H), 2.25 (s,
3H), 1.42 (t,J=7.2Hz, 3H);

BC NMR (100MHz, CDCL): § 169.36, 167.65, 166.19 (d, Jor = 251 Hz),
143.65 (d, Jcr = 13 Hz), 132.54 (d, Jcr = 10.7 Hz), 111.10, 109.69 (d, Jcr =22.9
Hz), 107.32 (d, Jcr = 27.5 Hz), 61.48, 25.48, 14.17;

LRMS: my/z calcd for C11H,FNOs: 225, found: 225;

Anal. Calcd for C{;H,FNOs: C, 58.66; H, 5.37; N, 6.22; Found: C, 58.89; H,
5.18; N, 6.02.

2-Acetylamino-5-ethoxy-benzoic acid ethyl ester

COOEt
NHAc

EtO

TLC: R¢= 0.57 (petroleum ether/ ethyl acetate, 4/1); Yield 62%;

"H NMR (400 MHz, CDCl): & 10.84(s, 1H), 8.61 (d, J=9.2Hz, 1H), 7.53(s,
1H), 7.10( dd, J = 9.2Hz, 2.8Hz, 1H), 4.37 (dd, J = 14Hz, 6.8Hz, 2H), 4.04 (dd, J =
14Hz,7.2Hz, 2H), 2.22 (s, 3H), 1.44-1.40 (m, 6H);

BC NMR (100MHz, CDCly): § 167.71, 166.95, 152.64, 134.04, 120.77, 119.86,
115.13, 114.62, 62.84, 60.45, 24.34, 13.75, 13.17,

HRMS: nv/z calced for Ci3H17NO4: 251.1158 , found: 251.1156;

2-Acetylamino-5-ethyl-benzoic acid ethyl ester

COOEt
NHAc

Et

TLC: R¢=0.58 (petroleum ether/ ethyl acetate, 4/1); Yield 61%;

"H NMR (400 MHz, CDCl3): 5 11.00 (s, 1H), 8.59 (d, J = 8.8Hz, 1H), 7.85 (s,
1H), 7.38 (dd, J = 8.4Hz, 2Hz, 1H), 4.40 (dd, J = 14,4Hz, 7.2Hz, 2H), 2.63 (dd, J =
15.2Hz, 7.6Hz, 2H), 2.23 (s, 3H), 1.43 (t, /= 7.2Hz, 3H), 1.23 (t, J = 7.6Hz, 3H);

BC NMR (100MHz, CDCL): § 168.91, 168.37, 139.31, 138.28, 134.13, 129.66,
120.35, 114.95, 61.29, 28.10, 25.46, 15.59, 14.20;

LRMS: my/z calcd for C13H;7NOs: 235, found: 235;
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Anal. Calcd for Ci3H;7NOs : C, 66.36; H, 7.28; N, 5.95; Found: C, 66.17; H,
7.42; N, 5.55;

2-Acetylamino-5-isopropyl-benzoic acid ethyl ester

COOEt
NHACc

'Pr

TLC: R¢= 0.56 (petroleum ether/ ethyl acetate, 4/1); Yield 62%;

"H NMR (400 MHz, CDCL): 5 11.00(s, 1H), 8.60(d, J = 8.8Hz, 1H), 7.86 (s,
1H), 7.42 (dd, J = 8.8Hz, 2.4Hz, 1H), 4.39 (dd, J = 14.8Hz, 5.6Hz, 2H), 2.94-2.87 (m,
1H), 2.23 (s, 3H), 1.43 (t, /= 6.8Hz, 3H), 1.25-1.24 (m, 6H);

3C NMR (100MHz, CDCL): 5 168.91, 168.39, 142.88, 139.37, 132.65, 128.29,

120.41, 114.95, 61.30, 33.44, 25.44, 23.85, 14.21;

LRMS: mv/z calcd for C14H;9NOs: 249 , found: 249;

Anal. Calcd for C;4sH9NOs: C, 67.45; H, 7.68; N, 5.62; Found: C, 67.11; H,
7.74; N, 5.49;

2-Propionylamino-5-methyl-benzoic acid ethyl ester

COOE
NHCOP"

Me

TLC: R¢= 0.49 (petroleum ether/ ethyl acetate, 4/1); Yield 47%;

"H NMR (400 MHz, CDCL): 5 11.02(s, 1H), 8.62 (d, J = 8.8Hz, 1H), 7.83(s,
1H), 7.35 (dd, J = 8.8Hz, 2Hz, 1H), 4.37 (dd, J = 14Hz, 6.8Hz, 2H), 2.47 (dd, J =
14.8Hz, 7.2Hz, 2H), 2.33 (s, 3H), 1.42 (t, J= 7.6Hz, 3H), 1.27 (t, J = 7.6Hz, 3H);

BC NMR (100MHz, CDCL): § 172.69, 168.35, 139.26, 135.25, 131.69, 130.76,
120.23, 114.83, 61.25, 31.61, 20.65, 14.19, 9.63;

HRMS: mv/z calced for C5H17NO5:235.1208 , found: 235.1210;

IR.(KBr)/em™: 3262, 2938, 1689, 1235;

2-Propionylamino-5- methoxy-benzoic acid ethyl ester

COOEt
NHCOP"

MeO

TLC: R¢= 0.46 (petroleum ether/ ethyl acetate, 4/1); Yield 45%;

"H NMR (400 MHz, CDCl;): & 10.87 (s, 1H), 8.66 (d, J = 9.6Hz, 1H), 7.53 (d, J
=2.8Hz, 1H), 7.12 (dd, J=9.2Hz, 2.8Hz, 1H), 4.38 (dd, J = 14.4Hz, 7.2Hz, 2H), 3.82
(s, 3H), 2.46 (dd, J = 15.2Hz, 7.6Hz, 2H), 1.42 (t, J=7.2Hz, 3H), 1.27 (t, /= 7.6Hz,
3H);

BC NMR (100MHz, CDCly): § 172.45,167.91, 154.15, 135.32, 121.82, 120.48,

116.06, 114.78, 61.43, 55.56, 31.52, 14.16, 9.66;
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HRMS: nv/z calced for Ci3H17NO4: 251.1158 , found: 251.1160;
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IV.'H and “C NMR Spectra
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s s s R 6 & & @
ws2z-3/C13
expz szpul NHAG
SAMPLE SPECIAL
date Jan 5 2012 temp ot used
solvent cDC13 gain
file SITION exp ;D‘I‘\ mt'u:;:
Acqut st X
ow 25141.4  pws0 3.100 PO CODEt
at 13 ita 202000
. o
b 14000 11 n
bs 1 in n
a1 1.000 dp y
nt 3000 h
ct 768 PROCESSING -
TRANSWITTER n. 2.00 §_8
tn €13 fn not used Q-3
sfra 100.584 DISPLAY ren
tof 1546.0 sp -82.6 =
tpwr 55 wp 2015200 S
6.400 rf1 9280.7
DECOUPLER rfp 7744.1
H1 rp -108.2
dof R 25906
dm yyy PLOT
dmm. W wWC 250
dpur 33 sc
dmf 10582 vs 0
th 6
o pn
5
s " 4
22 8 g $
98 @ < o % @
o 9 = T =s
a
s
- w
44 g
® . s z =~
EE o " s
2 <
( | |
e ) ol ™ ey POy i L L4
g e il saprorsi v b Phsan i iRt
e e e : ' - : r . T . . — . e
180 160 140 120 100 80 60 40 20 ppm
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ws2-6
expl s2pul
SPECIAL ) EESE
date Dec 15 2011 temp not used esne 283
solvent cbc13 gain 20 Noes ®=cq
e exp spin 0 C o
ACQUISITION hst 0.008
sw 7200.1 pwso 8.800
at 2.000 alfa 6.600
np 28802 FLAGS .
b 4000 11 n E ~
d1 1.000 dp y 3 s
. P -
nt 200 n "
ct 8 PROCESSING
TRANSHITTER n not used
tn Hi DISPLAY
sfrq 399.975 sp ~109.4
tof 400.0 wp 5569.7
tpwr 53 rf1 118001
4.400 rfp -
DECOUPLER rp -95.1 =
c13 1p -a.3 £
dof 0 PLOT e
dn nnn we 250 3
dnm c sc 0 2
dpwr a1 vs 180 T T ey w )
ot Wiz b ¥ 8.5, 8.2__ 7.8 7.4 7.0 ppm 2
, -5 - % e
5 E [ 18 s
b s b ~ b
o
H
g F NHAG . .l .
2 £ 2 :
BB o < T
11.6_ ppm
2
" T T T T T LI ) L | T T T T T T
13 12 1 10 9 _ 8 T 6 5 .4 3 w2 1 ppm
b L 2 g 2 ]
s s s s o~ B «
wsz-6/C13
exp2  s2pul
SAMPLE SPECIAL
date Dec 15 2011 temp not used
solvent ©0C13  gain
file exp spin not _used
ACQUISITION hst 0.008
sw 25141.4 pwso 2100
at ie aifa 200000
np L
b 14000 283
a Lo 3 v 2RS
5 y ~ne
nt §000 he m F NHAC R
ct 1424 PROCESSING
TRANSHITTER 1 2.00
tn 3 fn not used
sfrq 100.584 DISPLAY
tof 1546.0 sp -381.1
o 5.0 th *32%8.a
¢ r .
DECOUPLER rfp 770471 COOEt
norp -103.6
dof o p -271.5
dm vy pLOT
demn v we 250
dpwr 33 sc 0
daf 10582 vs 122
th 6
o ph
®
s
o 3
@ g ;
N 23 snab : g
es o= et =
"o L3 » i~ o
o a2 2353 s
AT b LR 3
113

143.714
43.584

™ \164.930
— .
111.101
0.386

167

T

3
3
3
I
=
H
3
3
¥
3

T T

T T T T T T T T T T T T T T SR
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wsz1214-4
expl s2pul
SAMPLE SPECIAL
date Dec 15 2011 temp not used
solvent cC13  gai 30
file exp spin 0
ACQUISITION hst 0.008
w 6346.9 pwi0 8.800
at 2.000 alfa 6.600
w 27790 FLAGS o w <
b 4000 11 n . g g
bs in n
d1 1.000 dp ¥ 9 1
nt 200 hs nn
t a0 PROCESSING
TRANSHITTER not used
H1 DISPLAY
oo it 3 1|3
tof .0 wp . S|
tpwr rf1 384.1 NHAc e v |- w
4.400 rfp Rt - ]
DECOUPLER » -94.3 - 2
c13 p 54
dof 0 L R
dn nnn W
dnm c sc Me COOEt
dpwr a1 vs 280
dmf 29412 th 10
. ph
3 o
2 3 g
g gz oo M ol b
H °® ac i R - 2 s
s RanaY 3 =
H 3N B
~oN .[
T
11.8 ppm
° L
A ) L L_ caiflogm e o
T T T T T T T T T
12 11 10 - 8. - ¥ L - vy - 1 ppm
s s Bl 3 a 32 3
< s s - N ne o
wsz1214-4-c
exp2  s2pul
SAMPLE SPECIAL
date Dec 15 2011 temp not used
solvent €0CI3 gain
¢ exp spin not _used
ACQUISITION 5t 0.0
sw 25141.4  pwso 5.1
at 1 alfa 20.000 .
no 6 FLAGS
[ 14000 11 n
bs 1 in n
d1 1.000 dp y
nt 6000 hs nn 3
ct 22 PROCESSING 3=
1, TRANSHITTER b X ? e
n fn not used ~eh
sfrq 100.584 DISPLAY NHAe 2
tof 1546.0 sp -592.1 L;
tpwr » 2198
6.400 rf1 328
DECOUPLER p 774421
an ML rp
dof 0 1p -271.5 hie COOEt
o yyy PLOT
dom W we 250
dpwr 33 sc 0
daf 10582 vs 73
6
oo ph
©
K3
2
o o
82
w‘ 4 ~
& 2 5 -
o & . e
on 2 4 2 e
g5 & §¢ 3
sz o |8 ol
1% = .
- 3
3 ]
[ ‘ :
A7) T T T T T T T T T T ] o
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solvel
file exp
ACQUISITION
W 6946.9
" Si7s0
np “
b 4000 NHAC 2
bs 8 . ~
d1 1.000 o
nt 200
! TRansKITTER
n Et COOEt
sfrq 399,975
tof 1078.0 « =
tpwr 3 23
oW 4.400 8%2
DECOUPLER R
dof T
dn nnn
dnm <
dpwr a1
dmf 29412 Ne
s3
s
an g o
& - 8
<
2
3 g
1 g2 .o st
oo S° won P
28 P R 2= T
g Joa g~ < 'S I
{ N o f
e——
11.3 ppm
4
e . ,| A ,J Wl A
A v
k2 T T T T ¥ T T T T T T
12 11 10 § po By oqw 7 5 4 .2 1 ppm
2 2 sz H g 2 g3
e e < - o~ o @ @ @
wsz-3/C13
exp2 s2pul
SAMPLE SPECIAL
date Dec 12 2011 » not used NHAe
solvent €DC13 gain 0
ile exp spin not_used
ACQUISITION hst
sw i1 puso
at . alfa
np 50308 Et COOEt
b 14000 11 n »
bs 16 in n
d1 1.000 dp y
nt 1000 hs nn
t 528 PROCESSING
TRANSMITTER AL 2.00 :
n 1 fn not used " ©
sfrg 100.584 DISPLAY P e
tof 1546.0 sp -813. T R
tpwr D 21757.8 =3
o 5.400 rf1 92792 g
DECOUPLER p 7744.1 G
dn wn ~-118.3
dof » -256.2
dn yyy pLOT
dmm. we 250
dpwr 33 sc 0
dnf 10582 vs 85
th aq
= ph
o o5
. 8 2%
% 8 27
T8 . - e
e ETI S s 2 1
an s 7 s 3 2
&2 as g .-: s
© o = © 4
B2 - | e b4
- ©
W “ ’ | |
T T T T T T T ' ey Sy ey v 1
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ws21214-2
expl s2pul
SAMPLE SPECIAL a3
date Dec 14 2011 temp not used ',_
solvent DC13  gain 30 e e
file /export/home/~ spin 2 I
yZy/tz=011/ws21214~ hst 0.008 . L
-2.f1d pws0 8.800 - -
ACQUISITION alfa 6.600 |
sw 6346.9 FLAGS - ]
at 2.000 11 n . a2
np 27730 in n b
I 4008 dp y o
5 s nn
a1 1.000 PROCESSING NHAe
nt 00 fo not used
ct 56 DISPLAY
TRANSHITTER sp -121.7
b7 309,975 Th 328
sfr . r 82 .
tor 1078.0 rfp 0 EtD COO0Et °f
tpwr 53 rp -96.0 B
pw 4.400 1p -6.9 i
DECOUPLER PLOT "
dn €13 we 250 Bave
::1 0 sc ”3 An2s
nnn - vs giert] preepr—
dem c th 7 N 1.45
dpwr a1 o ph -4 _ppm,
daf 29412 2
w
LS
ge 28
3 . /l) °
- Nellw 5
= agsaeg X
T PP L s -
o= 2 s 2
<9 & ¥ <
b
7.11 ppm
S
bt
11 ppm
S
U 1 1L l
T T T T T T L T Ty T T T T T
12 11 10 9 o 8 o 7 6 5 4 3 2 1 ppm
] 8 g 3 g9 g g
s s s - o o £ °
wsz1214-2-C
exp2 s2pul
SAMPLE SPECIAL
date Dec 14 2011 emp not used
so) coci13 in a0
file exp spin not_used
ACQUISITION hst 9-008
sw 25141.4 pwi0 .
at 1.195 alfa 20.000 NHAC
np 60308 FLAGS EEAY
b 14000 11 n ¢33 %
bs 1 in n men
a1 1.000 dp y soun
o 5se " processno ™ T
t 5
TRANSNITTER 1 2.00 EtO COOEt
n c1. fn not used
sfrq 100.584 DISPLAY
tof 1546.0 sp -105.1
tpwr 55 wp
W 6.400 rf)
DECOUPLER rfp
dan HL rp
dof 0 T
dn. yyy
dom W we
dpwr 33 sc
dmf 10582 vs 2
th s
na < < S
EE -1 -]
3 2 o
sz 2 12
S -
8 83
s
9 :
Se o
N4 ~ <
s S g
L g : 3
1—- o < o
[ E 2
s
RSB Aaal & R Ll W
b AN A st A w oy o oty TV SENTERIR ARG P e e

T T T T T S B T T T T T T
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wsz1214-5
exp1 s2pul
SAMPLE SPECIAL
date Dec 15 2011 temp not used
solvent cDC13 gain 30 IR
file exp spin 0 e =3
ACQUISITION hst 0.008 v ®8
w 6946.9  pw3o 8800 LE
at 2.000 alfa 6.600 -
np 27790 FLAGS z N o -
1] 1000 11 n 4 3 b
bs 8 in n
d1 1.000 dp o o - i
nt 200 n =8
ct a0 PROCESSING es
TRANSHITTER fn not used °®
tn DISPLAY 7
sfra 398.975 sp -54.3 <
tof 1078.0 wp 5274.6 Se -
tpwr 53 rfl 387.1 33 2
W 4.400 rfp 0 *e a3
DECOUPLER p -96.8 2
dn c13 1p 1.4 53
dof 0 PLOT
dm ann - we 250
dna c sc
dpwr a1 vs 268 B L L L
daf 29412 th
™ ph 7.15 7.11 m
»
Swede 2
BESNT A
I
NHAe
)
28 & '
~ ©o oo < 3
S MeO COOEt B < |&
e ~

T
11.4 _ppm

T T T y BLas T T T T T T ] T T T T
12 11 10 s _ 8 _ 7 6 s 4. 3 Lz 1 ppm
s 2 s 8 2 Q < S
S s e - o - - @
r
w$21214-5-C
expz szpul
SANPLE
date Dec 15 2011
solvent cC13
e
ACQUISITION
v BT
a :
np 60308 NHAc —
b 14000 &35
bs 1 mee
a1 1.000 rre
nt 000 RRR
< 256
TRANSHITTER MeO CO0Et
tn c13
sfrq 100.584
to 1546.0
tpwr
W 6.400
DECOUPLER
an H1
dof
dn vy
dmm w c
dpwr 33 sc
inf 10582 vs 104
th
nm ph
.
b3
s ®
R @
®s I 2 = s
28 g = =
oSt 4 0 .

5.345

—168.660
————————-167.838
154.234
185.193
—116.090
——0.986

T T T Lm e T T T T Tt T T T —
180 160 140 120 100 80 60 a0 20 ppm
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wsz-2
WL eEpin
SANPLE SPECIAL
date Dec 12 2011 tem not used
solven €0C13 gain 30
file exp spin 0
ACQUISITION hst 0.008
sw 63069 puso 8:800
at 2.000 alfa 7
np 27790 FLAGS NHAc Q ~
b 4000 i1 n & S 208
bs in n I8
a1 1.000 dp y § A
nt 200 hs
ct 32 PROCESSING P
TRANSHITTER f not used ¥Pr COOEt
n DISPLAY
sfrq 399.975 sp -88
tof 078.0 wp 55981
tpwr 3 rfl 385.4
o 4 rfp =
DECOUPLER P -97.2 e
an 13 p -ala -
dof 0 PLOT
dm nnn we 250 wSe
dnm ¢ sc 0 e
dpwr a1 vs 127 w®a%e
dnf 28412 th 7 LR
= ph = la -
l 5
g5 g
Eae -
2
s 2033s
9 25758
28 s~ [g~eg o |2
ev 2|2 °
e =3 g H
<
T
2.9 m
s
11.3_ ppm
i | O N N
i T T T T T T T T T T T T
13 12 11 10 9 _ 8, _ 7 3 4 3 2 1 ppm
- = s = < ~ “ e
s 2 - & s 2 28
5 s s 4 ~ - @ “w
wsz-2/C13
exp2  s2pu)
SANPLE
date Dec 12 2011 NHAe
solvent coc13
e exp
ACQUISITION
sw zsiaa
at : "
np 50308 Pr COOEt
o 14000
bs 1
a1 1.000
nt 1000
ct 57
TRANSHITTER
tn
sfrq 100.584
tof 1546,0
tpwr 55
e 6.400
DECOUPLER
dn H1 .2
dof 0 SSo
an vy 973
dmm s‘; ~R 9 >
dpwr Re
dnt 10582 A E
8
S8
- % o
88 o s R ]
1 = H 8 = o
EH H o . s
] @ B
22 g ©
s i g <
S > s
<8 s 3
T - —: =
JJ#‘ J o eRn "
” wnrinan e oo v
T T T T T T T T T T T n R T T r———
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NHC On-Pr
wsz-1 s
expl s2pul 33
P pu 8
SANPLE SPECIAL T3 22, Me COOoEt
date Dec 12 2011 temp not used n85e
solvent CDC13 gain 20 L]
e exp spin 0 e
ACQUISITION 33 0.008
W 7200.1 pwi0 8.800
at 2.000 alfa 6.600
b 000 11 28
n 4
be in n 2ES
d1 1.000 dp y SN
nt 20 an
ct a0 PROCESSING
TRANSHITTER n not used
tn N DISPLAY
sfrq 398.974 sp -45.7
tof -300.0 wp 43826
tpwr 53 i) 18901
4.400 rfp
DECOUPLER p -97.0
c13 1p -1006
PLOT
dm nnn - wec 250
£ a8
pur vs 130 e e e aaana e aaan -
dmf 29412 th 12 7.9 7.7 7.8 o b4 ss
< 4 4 m 2 S
L J. .9 Bpr e B g g 23
= g PH @ b]
2 3 3 P
4 X
< o
o
2
o
a3 35 o
S. 22
s b w
22 s > H
g8 i . &
11.3 ppm
2
) ,L
T T T | T T T T )
12 A1 10 S __ 8 - 5 . 4 3 e e
: & @ 8 Z 54 ig
s = s - - - @ o
wsz-1/13
expz  s2pul
SANPLE SPECTAL
date Dec 12 2011 temp not used
solvent €0C13 gain a
Iccu Lsxrion °° spin not used
Acou N hst 0.008
sw 25141.4 pus0 9.100 NHCOn-Pr
at 1.199 aifa 20.000
np 50308
b 18000 11 n 2
bs 16 in n
a1 1.000 d
nt 000 he =4 Me COO0Et
t PROCESSING
TRANSHITTER I3 1.00
n n not used
sfra 100.584 DISPLAY
tof 1546.0 sp =1502.1
tpwr 55 wp 22831.2
6.400 rf1 9278.2
DECOUPLER rfp 774401
W orp -1133
dof o p -256.2
dm yyy PLOT
dnm W we 250
dpwr 33 sc
dnf 10582 vs 63
th 6
nm ph
e
5 s &
S.a S o
5z < = 2 2
&2 S k4 = 2 <8
i = 2 53
2 = 2 b= 3 2
S . - 3 $
e 3 < -
o = - =
S8 o =
WM AR
T T

T T T T T T T
200 180 160 140 120 100 30 60 40
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wsz-4
exp1 szpul
SAMPLE SPECIAL
date Jan S 2012 temp not used
solvent cOC13  gain 20
e outstrion ™ ht" 008
U hs 0.
sw 7200.1  pwi0 8.800 HA
at 2.000 alfa 6.600 NHAe
np 28802 N
b 4000 11 n . =83
bs 8 in n NN~
a1 1000 dp B Pt
nt
et 1 PROCESSING nBud COOEt
TRANSNITTER n not used
n DISPLAY
sfra 389.974 sp -73.1
tof -300.0 wp 5257.7
tpwr 53 rfl 1887.9
4.400 rfp
DECOUPLER » -85.0
c13 1p -3
dof 0 pLOT
nnn  wc 250
dan c sc 0
dpwr a1 vs 130
dmf 23412 th 3
. ph
ol ®
82 % »
2<% 30 < S
312 ER—
o ir e <
3 ]
3 P
E SESHT E3
sz L =
3% -
©® =S 8
Chd ~
I~ <
asasadasssad
11.4 ppm
Py
2
_— _ N L
) R T T T 7o T T T T T T T
12 1 10 8 . & 4 o 5 s _ 4 3 e NANGE
3 g i 2 ¢ z g §¥ 3
s s s 4 34 @ 4w
wsz-4/C13
exp2  s2pul
SANPLE SPECIAL
date Jan S 2012 temp not used
solvent c0C1S gain
file exp spin not used
ACQUISITION hst 0.008
sw 25141.4 pwso 9.100
at .159 alfa 20000
np 60308 FLAGS.
b 14000 11 n .
bs 16 in n
a1 1.000 dp
nt 3000 hs g ~
ct 1728 PROCESSING E
TRANSHITTER m 2.00 < ®
n e fn sP[xel used ~o®
sfrq 100. or: g~
tof 15460 sp -635.6 NHAc Lg
tpwr 55 wp 21517.7 i
6.400 rfl 9279.2 il
DECOUPLER rfp 774401
dor Rt i
dm w " T s nBu0 CODEt
dmm. W wC 250
dpwr 33 sc
anf 10582 vs 30
th 6
re  ph
o
a o
ol °
22 » b L]
Rs 3 = S g 82
s s e - s
s S 2 3 23
- o
- -
z
®
8o [ ® 3
22 2
28 o 2
o 2 IS 3 ke
g : 5 s
H 2 $ 3
a
( g
H
e
" " . v
T . r ; r T T T T T T T T T T T T T
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wsz-8
expl  s2pul
SANPLE SPECIAL
date Jdan 6 2012 temp ot used
solvent coc13 gatn 2
¢ oxp spin
ACQUISITION hst 0.008
w oot puse e ci NHAe
at 2.000 alfa 6.600
np 28802 FLAGS
i 4000 11 n . 2 =
bs in n 9 s -
a1 1.000 dp y o - 2
nt 20 s
ct 1 PROCESSING COOEt s
TRANSNITTER not use
tn DISPLAY
sfrq 393.974 -71.2
tof -300.0 wp 5230.9
tpwr 53 rfl 18892
o 4.400 rfp
DECOUPLER p -93.6
dan » -13.8
dof PLOT
dm nno 250
dnm s¢ 0
dpwr 41 vs 189
dmf 29412 th 13 ° ~
o ph & g E
[ 2
S -
82
3 EH i
4 © g & ng
A 282 £
82858 s | 8 33
Tihes S < ] J
~ <
2
B
-
T
11.5__ppm
@
o
k J J L SRR, L
T T T T T T T T T T T T
12 LA 10 s 8 6 S . 4 3 2 1 ppm
£ 3 1 ¥ F 3
2 s = 8 2 8
< s s o~ @ o
wsz-8/C13
expz  s2pul
SAMPLE SPECIAL
date Jan 6 2012 tem not used
solvent ©DC13  gain
xp  spin not_used
ACQUISITION st 0.0
sw 25141.4  pwso 5100
at 1.1 1fa 202000
np 50308
i 14000 11 n
bs 16 in n
d1 1.000 dp y -
nt 2000 hs s
ct 67! PROCESSING S e
TRANSHITTER b .00 8 o
n c13 f t used re
sfra 100.584 DISPLAY Reg]
tof 1545.0 1287.2 E
tpwr wp 218205
LRI 52792 b
DECOUPLE rfp 7744.1
n 12 -109.2 cl HA
dof 0 e -259% N ¢
dm vy Lot
dmm W we 250
dpwr 33 sc 0
dmf 10582 vs 90
th s
- COOEt
® 33 a
R8s s #
4 8% g s
] b e 3 2
g5 g8 [ g 5
N %e | 2
an $F ° -
1 b - ] 8 <
2 : 3
R 3 2
1 I W [ ‘; “ B
B
T T T T T T T T T T T T T T T T T T
200 180 160 140 120 100 80 60 a0 20 0 ppm
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