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|I.General

All reagents were purchased from commercial sources and used without treatment, unless otherwise
indicated. The products were purified by column chromatography over silica gel. 'H NMR and "*C
NMR spectra were recorded at 25 °C at 500 MHz and 125 MHz, respectively, with TMS as internal
standard. IR spectra (KBr) were recorded on FTIR-spectrophotometer in the range of 400-4000 cm™.
Mass spectra were recorded on LCMsD mass spectrometer.

I1. Analytical data of 3

(CH2)sCl

White solid: mp 75-76 °C; "H NMR (500 MHz, CDCl;) & = 1.94-2.04 (m, 2H), 2.32 (s, 3H), 2.39 (s,
3H), 2.51-2.65 (m, 2H), 3.54-3.62 (m, 2H), 7.197 (d, J = 8.0 Hz, 2H), 7.289 (d, J = 8.0 Hz, 2H); °C
NMR (125 MHz, CDCl;) 6 = 18.8, 21.4, 24.5, 31.4, 44.4, 114.3, 128.9, 129.0, 130.2, 130.6, 140.0,
156.9; IR (KBr) 1694.5, 1662.4, 1511.8, 1303.9, 1246.1, 1129.5, 1090.8, 990.2, 620.5, 562.3 cm';
Anal. Calcd for Ci4HsC1L,NO5P: C, 48.30; H, 4.63; N, 4.02. Found: C, 48.23; H, 4.58; N, 4.10.

3c
OCH,4

o, cl

P~
N

N o

(CH,)5Cl
White solid: mp 92-93 °C; '"H NMR (500 MHz, CDCl3) & = 1.95-2.00 (m, 2H), 2.31 (s, 3H), 2.53-2.61

(m, 2H), 3.55-3.59 (m, 2H), 3.83 (s, 3H), 6.985 (d, J = 9.0 Hz, 2H), 7.219-7.239 (m, 2H); BC NMR
(125 MHz, CDCly) 6 = 18.7, 24.5, 31.4, 44.6, 55.8, 114.2, 115.2, 124.1, 130.4, 157.1, 160.5, 163.3;
Anal. Calcd for C14HsCILNO4P: C, 46.17; H, 4.43; N, 3.85. Found: C, 46.31; H, 4.38; N, 3.92.

3d

Q. Cl

N

AN
o OCHs

(CHy)3Cl
White solid: mp 84-86 °C; 'H NMR (500 MHz, CDCI3) § = 1.96-2.02 (m, 2H), 2.30 (s, 3H),
2.53-2.66 (m, 2H), 3.56-3.60 (m, 2H), 3.82 (s, 3H), 7.01-7.06 (m, 2H), 7.33 (d, J = 7.0 Hz, 2H),
7.40-7.43(m, 1H); °C NMR (125 MHz, CDCl3) & = 18.8, 20.5, 31.4, 44.4, 56.1, 112.7, 114,5, 120.6,
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121.4, 129.3, 131.4, 156.3, 157.1, 162.4; Anal. Calcd for C14H;cCLNO4P: C, 46.17; H, 4.43; N, 3.85.
Found: C, 46.05; H, 4.39; N, 3.79.

3e

Cl
o5 (T
/P\N

N o

(CH,),ClI

White solid: mp 67-68 °C; "H NMR (500 MHz, CDCls) 6 = 1.91-2.00 (m, 2H), 2.31 (s, 3H), 2.49-2.62
(m, 2H), 3.54-3.59 (m, 2H), 7.256 (d, J = 7.5Hz, 2H), 7.451 (d, J = 7.5 Hz, 2H); °C NMR (125 MHz,
CDCly) & = 18.8, 24.6, 31.4, 44.5, 114.3, 130.2, 130.5, 130.7, 135.9, 157.4, 162.8; Anal. Calcd for
C13Hi3CI3NO5P: C, 42.36; H, 3.56; N, 3.80. Found: C, 42.54; H, 3.61; N, 3.67.

I11. Analytical data of 4

4b-1

(CHy)3Cl

White solid: mp 121-122 °C; "H NMR (500 MHz, CDCl3) 8 = 0.99 (t, J = 7.0 Hz, 3H), 1.93-1.97 (m,
2H), 2.25 (s, 3H), 2.37 (s, 3H), 2.42-2.56 (m, 2H), 2.81-2.95 (m, 3H), 3.55 (t, J = 6.0 Hz, 2H), 7.22
(s, 4H); °C NMR (125 MHz, CDCl3) 8 = 16.7, 19.0, 21.3, 24.4, 31.7, 36.7, 44.9, 111.8, 128.6, 130.1,
131.6, 138.6, 157.1, 165.1; IR (KBr) 3207.4, 1673.3, 1439.6, 1390.2, 1253.0, 111.9, 1076.7, 987.3,
655.2, 567.7 cm'l; Anal. Calcd for C;H,,CIN,O;P: C, 53.86; H, 6.22; N, 7.85. Found: C, 53.98; H,
6.28; N, 7.79.

4c-1

K OCH3
(ON /NH/©/
O/P\N

X
(6]

(CH,)ClI
White solid: mp 122-123 °C; "H NMR (500 MHz, CDCl3) & = 0.99 (t, J = 7.0 Hz, 3H), 1.91-1.97 (m,
2H), 2.24 (s, 3H), 2.42-2.54 (m, 2H), 2.82-2.94 (m, 2H), 3.01-3.06 (m, 1H), 3.55 (t, J = 6.0 Hz, 2H),
3.82 (s, 3H), 6.94 (d, J = 8.5 Hz, 2H), 7.25 (d, J = 8.5 Hz, 2H); >C NMR (125 MHz, CDCl;) § = 16.7,
19.0, 24.4, 31.7, 36.6, 44.9, 55.7, 111.7, 114.7, 126.8, 130.1, 157.2, 159.6, 165.3; Anal. Calcd for
Ci16H2CIN,O4P: C, 51.55; H, 5.95; N, 7.51. Found: C, 51.69; H, 5.87; N, 7.44.
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4d-1

NH

N
AN OCH
) 3

ON

~

/

(CH,)5Cl

Semi-solid; "H NMR (500 MHz, CDCl3) & = 0.86 (t, J = 6.5 Hz, 3H), 1.93-1.98 (m, 2H), 2.24 (s, 3H),
2.44-2.55 (m, 2H), 2.87-2.98 (m, 3H), 3.56 (t, J = 6.5 Hz, 3H), 3.82 (s, 3H), 6.98 (d, J = 8.0 Hz, 1H),
7.03 (t, J = 7.5 Hz, 1H), 7.37 (t, J = 7.5 Hz, 1H), 7.46 (d, J = 7.5 Hz, 1H); *C NMR (125 MHz,
CDCls) 8 = 16.8, 18.7, 24.1, 31.5, 36.3, 44.7, 55.7, 111.3, 111.6, 121.2, 122.9, 130.0, 130.4, 155.4,
156.9, 163.7; Anal. Caled for C;6H,,CIN,O4P: C, 51.55; H, 5.95; N, 7.51. Found: C, 51.68; H, 5.89; N,
7.46.

4e-1

o«
O\\ /NH/Q/
P~
(0)

N

x
(0]

(CH,)5CI
White solid: mp 128-129 °C; 'H NMR (500 MHz, CDCl3) § = 1.00 (t, J = 7.0 Hz, 3H), 1.94-1.95 (m,
2H), 2.26 (s, 3H), 2.43-2.56 (m, 2H), 2.79-3.02 (m, 3H), 3.56 (t, J = 6.0 Hz, 2H), 7.29 (d, J = 8.5 Hz,
2H), 7.41 (d, J = 8.5 Hz, 2H); '°C NMR (125 MHz, CDCLy) & = 16.8, 19.0, 24.4, 31.7, 36.8, 44.9,
111.9, 129.7, 130.3, 133.0, 134.6, 157.5, 164.8; Anal. Caled for C;sH;sCL,N,OsP: C, 47.76; H, 5.08; N,
7.43. Found: C, 47.69; H, 5.15; N, 7.35.

4a-2

|
Oy ,NH
(.

N
AN

O

(CHy)sClI
White solid: mp 131-132 °C; "H NMR (500 MHz, CDCls) 8 = 1.96 (s, 2H), 2.27 (s, 3H), 2.46-2.55 (m,
5H), 2.98 (s, 1H), 3.55 (t, J= 6.0 Hz, 2H), 7.36 (d, J = 7.0 Hz, 2H), 7.40 (d, J= 7.0 Hz, 1H), 7.43 (d, J
= 7.5 Hz, 2H); °C NMR (125 MHz, CDCls) & = 18.9, 24.4, 27.7, 31.7, 44.9, 111.9, 128.7, 128.9,
129.5, 134.4, 157.4, 165.0; Anal. Calcd for C;4H;sCIN,OsP: C, 51.15; H, 5.52; N, 8.52. Found: C,

51.27; H, 5.47; N, 8.59.
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4a-3
H
N O
O-e )
O N
N O
(CH,)3ClI

White solid: mp 192-193 °C; 'H NMR (500 MHz, CDCl3) & = 1.97-2.02 (m, 2H), 2.31 (s, 3H),
2.52-2.64 (m, 2H), 3.59 (t, J = 6.0 Hz, 2H), 6.30 (s, 1H), 6.71 (d, J = 7.5 Hz, 2H), 7.01 (d, J = 6.5 Hz,
2H), 7.07 (t, J = 7.5 Hz, 1H), 7.16 (t, J = 7.5 Hz, 1H), 7.25 (d, J = 8.0 Hz, 3H), 7.30 (d, J = 7.0 Hz,
1H); C NMR (125 MHz, CDCl;) & = 19.1, 24.5, 31.7, 44.9, 112.2, 118.5, 118.6, 123.4, 129.0, 129.3,
129.7, 133.3, 138.5, 157.2, 164.8; IR (KBr) 3181.6, 1677.1, 1501.1, 1418.7, 1389.7, 1266.9, 1133 .4,
965.4, 748.7, 695.5 cm'l; Anal. Calcd for C;9H,,CIN,O3P: C, 58.39; H, 5.16; N, 7.17. Found: C, 58.54;
H, 5.21; N, 7.08.

4a-4
(. d
o)
(@) N
N (@]

(CH,)Cl
White solid: mp 147-148 °C; 'H NMR (500 MHz, CDCl3) § = 1.96 (s, 2H), 2.20 (s, 3H), 2.46-2.55 (m,
2H), 3.29 (s, 1H), 3.57 (t, J = 6.0 Hz, 2H), 4.00-4.07 (m, 2H), 7.03 (t, J = 7.5 Hz, 2H), 7.26 (s, 3H),
7.38 (d, J = 7.0 Hz, 2H), 7.44 (d, J = 7.5 Hz, 3H), ; °C NMR (125 MHz, CDCls) & = 18.9, 24.4, 31.7,
44.9,45.7,111.9, 127.4, 127.9, 128.8, 128.9, 129.1, 129.7, 134.3, 138.0, 157.4, 164.9; Anal. Calcd for
CoH2CIN,O5P: C, 59.34; H, 5.48; N, 6.92. Found: C, 59.46; H, 5.41; N, 6.87.

IV. Analytical data of 5

5a-2

> /@

x
(0]

(CH,)5ClI
White solid: mp 54-55 °C;'H NMR (500 MHz, CDCls) & = 1.19-1.25 (m, 3H), 1.93-1.96 (m, 2H),
2.24 (s, 3H), 2.50 (t, J = 7.5 Hz, 2H), 3.53-3.56 (m, 2H), 4.11-4.18 (m, 2H), 7.31 (d, J = 7.5 Hz, 2H),
7.40 (d, J = 7.5 Hz, 1H), 7.44 (t, J = 7.5 Hz, 2H); °*C NMR (125 MHz, CDCl3) § = 16.3, 18.8, 31.6,
44.7, 66.2, 112.2, 129.1, 129.4, 129.7, 133.3, 156.9, 164.2; IR (KBr) 2924.6, 1665.7, 1459.6, 1346.6,
1143.0, 1031.7, 986.9, 695.7, 554.3 cm™'; Anal. Caled for C1sH;oCINO,P: C, 52.41; H, 5.57; N, 4.07.
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Found: C, 52.26; H, 5.63; N, 4.15.

5a-3

(CHo)sCl
White solid: mp 117-118 °C; '"H NMR (500 MHz, CDCls) & = 1.93-1.99 (m, 2H), 2.27 (s, 3H),
2.50-2.62 (m, 2H), 3.53-3.61 (m, 2H), 7.04 (d, J = 7.5 Hz, 2H), 7.21 (t, J=7.5 Hz, 1H), 7.31-7.34 (m,
4H), 7.41-7.48 (m, 3H); °C NMR (125 MHz, CDCl3) & = 18.8, 24.5, 31.6, 44.7, 113.0, 120.3, 126.3,
129.4, 129.5, 129.8, 130.3, 133.1, 150.2, 157.2, 164.1; IR (KBr) 1687.6, 1590.5, 1487.2, 1389.2,
1299.2, 1129.5, 1070.4, 955.4, 693.5, 529.1 cm™'; Anal. Caled for C1oH;oCINO,P: C, 58.25; H, 4.89; N,
3.58. Found: C, 58.37; H, 4.96; N, 3.51.

5a-4

(CHy)3Cl

White solid: mp 75-76 °C; 'H NMR (500 MHz, CDCls) & = 1.91-1.96 (m, 2H), 2.06 (s, 3H), 2.44-2.54
(m, 2H), 3.49-3.56 (m, 2H), 5.02-5.17 (m, 2H), 7.26-7.27 (m, 4H), 7.34-7.35 (m, 3H), 7.40-7.41 (m,
3H); >C NMR (125 MHz, CDCl;) & = 18.2, 24.0, 31.2, 44.2, 70.9, 112.0, 128.2, 128.6, 128.7, 128.8,
129.0, 129.3, 132.7, 134.7, 156.5, 163.8; Anal. Calcd for CyoH;CINO4P: C, 59.19; H, 5.22; N, 3.45.
Found: C, 59.26; H, 5.17; N, 3.52.
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V. Copies of NMR spectra for compounds 3-5

3a

STANDARD PROTON PARAMETERS

Archive directory: sexport/home/1tuy/vamrsys/data
Sample director:
File: PROTON

Pulse Sequence: s2pul
Solvent: CDC13

Temp. 20.0 C / 293.1 K
INDVA-500 "NENUS0D™

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.832 sec

.8 Hz

ons
BSERVE 1, 499.8025304 MHZ
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

3.537

~0.002

10 9 ‘8

2.81{
1.704

STANDARD CARBON PARAMETERS o) cl

Archive directory: sexport/home/}iuy/vnmrsys/data N/
Sample directory:
File: CARBON

Pulse Sequence: s2pul o)
Solvent: COCI3

Ambient temperature

user:

1-14-87
INOVA-500" “NENU500* \

Relax. delay 1.000 sec
Pulse 45.0 degrees

cq. time 1.300 sec
widih 31421.8 Hz

128 repetitions
OBSERVE  C13, 125.6754316 MHZ
DECOUPLE H1, 439.8050305 MHz
Power

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz

ize 131072

Total time 12 hr, 49 min, 47 sec

@
S0
S8
=
2%

-129.667
129.312

\_129.289

\_129.085

[lsi.!!!

157.109

163.106

(CHy)3ClI

114.388

2.00{

77.876
77.324
77.069

<

2.25]

2.95{

44.748

44.500

31.616

31.441

24.577

18.893
18.820

ppm
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3b

STANDARD PROTON PARANETERS Cl
Archive directory: sexport/home/11uy/vnmrsys/data \\P/
sample directory:

File: PROTON O/ \N

Pulse Sequence: s2pul
Solvent: CDC13
Temp. 20.0 C / 293.1 K
INOVA-500" “NENUS00"
Relax. delay 1.000 sec
Pulse 45.0 degrees

cq. time 1.892 sec
width 7996.8 Hz

ions
OBSERVE  H1, 499.8025887 NHz
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

1.257

0.003

T ——— T T T T —r— v T —r T T — T
9 8 e 6 5 4 - 3 e 2 1 -0 ppm
2 R a3Res 3
- - _“mans &

STANDARD CARBON PARAMETERS cl
Archive directory: sexport/home/}iuy/vnmrsys/data N
Sample directory:

File: CARBON

Pulse Sequence: s2pul O N
Solvent: CDC13
Ambient temperature

User: 1-14-

INOVA-500 “NENUS0O" \

elay 1.000 sec
egrees

Acg. time 1.300 sec

Widih 31421.8 Hz

§4 repetitions (CH2)3CI
OBSERVE  C13, 125.6754402 WHz

DECOUPLE H1, 499.8050905 MHz

77.523
77.267
77.011

<

continuously on
WALTZ-16 modulated

~
Ny
DATA PROCESSING o:
Line broadening 1.0 Hz e =
FT size 131072 Seha
Total time 3 hr, 12 min, 26 sec n8sz
a9
&
5
5
< s 2
3 3 z=
2 s 2.
" 5 H SR
g 2 s s
4 M s €
& s 3
2 H
g
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3C

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample director:
File: PROTON

Pulse Sequence: s2pul
Solvent: CDC18

Ambient t.
INOVA-500

mperature
VNENUS00+

Relax. delay 1.000 sec
Pulse 45.0 degrees

3
]
Sal
®
o
B
o
a

Total time 0 min, 23 sec

e

OCHs;

B
2.314

0.000

STANDARD CARBON PARAMETERS

Archive directory: sexport/home/1iuy/vnmrsys/data
sample directory:

File:

Pulse Sequence:

CARBON
s2pul

Solvent: CDC13
Ambient temperature

user:
1

NOVA-500

Relax
Pulse

64 re
OBSERVI
DECOUP

Power 4

conti

WALT.
DATA P
Line
FT siz
Total

2-16 modulated

1-14-
“NENUSO00*

. delay 1.000 sec

petitions
E C13, 125.6754316 WHz
LE H1, 439.8050805 NHz

nuously on

ROCESSING
broadening 1.0 Hz

e 131072

time 3 hr, 12 min, 26 sec

130.449
130.468

1.42¢

124,051

17584+

—115.228

————114.245

3.00{

OCH,

55.754
44,553
31.452
24.539

18.786
18.714

I

T

T
200

T T T T

180

LS B L B AL

60 40 20

S9
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3d

new experiment

Archive directory: /export/nome/fang/vnmrsys/data (@) Cl
Sample directory: Q\ /
File: PROTON

Pulse Sequence: s2pul N

Solvent: CDC13
Ambient temperature

INGVA-500 “NENUS00* OCH3

Relax. delay 8.000 sec \
es

Acq. time 2

widin 100000 Hz

4 repetitions

OBSERVE H1, 499.8025900 MH2

DATA PROCESSING (CH2)3C|
FT size 65536

Total time 0 min, 40 sec

3.580
3.564

0.001

ppm

...
e
©
©
i
i

1,978
o
o
o4
@

STANDARD CARBON PARAMETERS o
Archive directory: sexport/home/1iuy/vnmrsys/data

Sample directory: i N/
File: CARBO

Puise Sequence: s2pul (@)
i:;“lnnt: coc13
ent temperature
ysars - 148 OCHs
INOVA-500 "NENUSO00" \

Relax. delay 1.000 sec °
Pulse ?s.n degrees S
Acq. time 1.300 sec
width 31421.8 Hz ~
768 repetitions (CH2)3CI
OBSERVE C13, 125.6754316 MHz
DECOUPLE H1, 499.8050905 MHZ
Power 40 dB
cont inuously on
WALTZ-16_modulated
DATA PROCESSING
Line broadening 1.0 Hz

072

\_77.118

55.991

44.305
31.387
24.474
18.794

Total time 3 hr, 12 min, 26 sec

131.460
131,437
112,548

56.268
44.480
31.414
24.520

18.649

156.231
155.747

T T T T T R e T T T T T T LA e B o O B e

160 140 120 100 80 60 a0 20 — ppm
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3e

Cl

new experiment

Archive directory: /export/home/fang/vnmrsys/data

Sample directory: e O\\ /Cl
File: PROTON P
Pulse Sequence: s2pul O/ \N
Solvent: COC13

Ambient temperature
INOVA-500 “NENU500"

Relax. delay 8.000 sec \

4 repetitions
OBSERVE  H1i, 499.8025300 WHZ
DATA PROGESSING

FT size 65536

Total time 0 min, 40 sec

7.460
7.263
7.248

T
-1 ppm

~-
L)

12 11 10 9 3

1.93{
2.11{
0.76
2.08{
9:381
3.00]
2.06 {77
o
1

Cl

STANDARD CARBON PARAMETERS
Archive directory: sexport/home/1iuy/vnarsys/data

Sample directory g
File: CARBON

Pulse Sequence: s2pul

Solvent: CDC1S

Ambient temperature

User: 1-14-

INOVA-500 “NENUSO0" \

Relax. delay 1.000 sec
Puise 45.0 degrees

130.758
130.739
130.472
130.220

(CHy)5CI

54 _repetitions
OBSERVE  C13, 125.6754316 WHZ
DECOUPLE H1, 4338050305 WHz
Power 40 dB

continuous 1

;
g
)
7
3
5
3
H
Ragss
]
z
H
H
77.794
77.282
44.488
31.425
24.551

3

@
8c3
°28
538

Total time 1 hr, 55 min, 28 sec

135.905
18.878
18.805

162.888
162.835

157.418
157.334
114.334

R e o o AL s e T T T BASALS e T T T T T

T T T
220 200 180 160 140 120 100 80 60 40 20 ppm

S11



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008

4a-1

STANDARD PROTON PARAMETERS

Archive directory: sexport/home/)iu/vmrsys/data
Sample directory:

Pulse Sequence: szpul
Solvent: COC13

emp. 20.0 C / 293.1 K
File:

t4
INOVA-500 "NENU500"

Relax. delay 1.000 sec
Pulse 45.0 degrees

8 repetitions

OBSERVE  H1, 499.8025300 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

7.450

\_-0.008

8.575

10 9 8 7

STANDARD CARBON PARAMETERS

Archive directory: sexport/home/liuy/vnmrsys/data
Sample directory:

File: CARBON

Pulse Sequence: s2pul

Selvent: COC13
Ambient temperature

User: 1-1.
INOVA-500 “NENUSO00"

Relax. delay 1.000 sec
s

64 repetitions
OBSERVE C13, 125.6754316 NHz
DECOUPLE H1i, 4998050305 iz

40

Line broadening 1.0 Hz
FT size 131072
Total time 3 hr, 12 min, 26 sec

165.021
157.311

1
3.00{
2.22{™ ]

2.04{
1.99
1.05
2.23{

77.607
77.855
77.098

(CHy)3ClI

129.484
128.968

134.504
111.918
77.038
44.961
L]
36.751
31.727

T T T T T T

Ty T T T T T T T TR T
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4b-1

new experiment

Archive directory: /export/home/fang/vnmrsys/data
mple directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature
File: £756

INOVA-500 “NENU500"

Relax. delay 5.000 sec
Pulse 45.0 degrees

ons
BS H1, 439.8025906 MHZ
DATA PROCESSING
FT size 65536

Total time 0 min, 56 sec

T —7.218

-0.008

7.261

10 9 8

~ -
@
@
I

3.00{

1.94{° 7

T
1

s

-

3.80¢
1.82{
w
z.se{
1.89
3.1

STANDARD CARBON PARAMETERS

Archive directory: /export/home/liuy/vnmrsys/data
oS O NH
Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature

user: 1-14-8
INOVA-500 “NENUSO00"

Relax. delay 1.000 sec AN
Pulse 45.0 degrees O
cq. time 1.300 sec

.8 Hz

T N (CHy)3Cl

DECOUPLE  Hi, 499.8050905 MHz
Power 40
cont inuous

77.507

7.252
\__76.996

FT size 131072
Total time 3 hr, 12 min, 26 sec

180.083
128.652

128.633

165.086
157.101
138.552
131.620
111.847
44,892
86.702
31.658

T T T T T T T T T

T T
140 120 100 80 60 40 20 0 ppm
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4c-1

STANDARD PROTON PARAMETERS

archive directory: /export/home/ouyy/vimrsys/data

Sample director
File: PROTON

Pulse Sequence: s2pul
Solvent: COC13

Ambient temperature
INOVA-500 "NENUS00"

Relax. delay 1.000 sec
e:

ns
H1, 499.80625894 MHZ
DATA PROCESSING

FT stze 65531

Total time 0 min, 23 sec

OCHs

STANDARD CARBON PARAMETERS

1.89¢

Archive directory: /export/home/1iuy/vnmrsys/data

Sample director
File: CARBON

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature
user: 1-14-
INOVA-500 “NENUS00“

Relax. delay 1.000 sec

64 repetitions
DBSERVE C13, 125.6754316 MHz
DECOUPLE H1, 439.8050305 MHz
Power

continuously on

WALTZ-16 modulated

DATA PROCESSING

FT size 131072
Total time 3 hr, 12 min, 26 sec

165.384

165,326

159007

N7
o

=z

/N
4

(CHy)3ClI

130.052

126.817

134.651

111.675

3.00{

OCHj

2.02{ 1

77.744
77.488
77.233

11, |

2.164

2.254

55.666

2.75{

44,938
36.652
31.727

19.042
18.977
16.783

24.398
16.730

1]

ppm

T

T T
220 200
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4d-1

STANDARD PROTON PARANETERS

Archive directory: /export/home/ouyy /vamrsys/data
Sample directory:

File: PROTON NH
Pulse Sequence: s2pul 7
Solvent: CDC13 ~N
mbient tempel N

O\\
H -

N

8 repetitions
B H1, 499.8025309 WHz
DATA PROCESSING

FT size 65536

(CHy)3ClI

Total time 0 min, 23 sec

OCHj

3.840

e

T T T T
12 11 10 9 8 . 2 5 5 - v 3. o2 1. -0 ppm
DAY 2 e s w3 o
=S g8 3 §83 g
A o oo & & o oa @
STANDARD CARBON PARAMETERS
Archive directory: sexport/home/1iuy/vamrsys/data
Sampte directory: (@) NH
File: CARBON N/
Pulse Sequence: s2pul /P\
Solvent: COC13
Ambient temperature
User: 1-14-87
INOVA-500 “NENU500" Oc H3
Relax. delay 1.000 sec ~
Pulse 45.0 degrees ~
time 1.300 sec -y
Width 31421.8 Hz g 3
3200 repetitions NS
OBSERVE  C13, 125.6754627 MHZ (CH2)3CI Na
DECOUPLE H1, 499.8050905 MHz
Power 4
continuously o
WALTZ-16 modulated
DATA PRO ING
Line broadening 1.0 Hz
FT size 072
Total time 3 hr, 12 min, 26 sec
n
s3 5 ¥ 2 -
g ¥ 2 A A A Y
g% 3 =a H ° g 5 Jz8&sk
P 3] e < b4 [ T
sgEzEd 3 EX
: .n :
agBhenl ] 1
EREEEE - ‘[
‘ |
v R e B e T T ; : e At e Rmma T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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4e-1

new experiment

archive directory: sexport/home/fang/vnmrsys/data
Sample directory:
File: PROTON

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
INOVA-500 “NENUS00"

Relax. delay 5.000 sec
Pulse 45.0 degrees

Acq. time 2.000 sec

width 10000.0 Hz

8 repetitions

B H1, 499.8025306 MWHz
DATA PROCESSING

FT size 65536

Total time 0 min, S6 sec

Cl

T T T T T T T T T T T T T T
12 11 10 ] 8 .7 3 5 a . 3. ...%2 1 -0 -1 ppm
San T s e o s
%8 I = B2 g s
« —_— - o -
STANDARD CARBON PARAMETERS
Archive directory: sexport/home/1iuy/vnmrsys/data
ple directory:
File: CARBON
Pulse Sequence: s2pul Cl
Solvent: COG13
Ambient temperature
User: 1-14-
INOVA-500 “NENUS00* g
P
Relax. delay 1.000 sec soe
Pulse 45.0 degrees BET
Acq. time 1.300 sec e
Width 31421.8 Hz NN
576 repetitions R
OBSERVE €13, 125.6754316 MHz kl)
DECOUPLE 1, 4938050305 MHz O
Power 40 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING (CH2)3C|
ine broadening 1.0 Hz
FT size 72 .
Total time 3 hr, 12 min, 26 sec (34
<@
283
2as
]
w H T Tnn
23 8z 25 8 o & F3gne
8 B3 ] : N s e 0®R
0 1 < T > T Ceg
i3 By a8 H B A L
3
S
u ' v
T T e T T T T T T T T T
-180 160 140 120 100 80 60 40 20 0 _ppm
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4a-2

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vomrsys/data
Sample directory:

File: PROTON

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

INOVA-500 “NENUS00"

Relax. delay 1.000 sec
e N

8 repetitions
R H1, 499.8025897 WHz
DATA PROCESSING

FT size 65535

Total time 0 min, 23 sec

(@]
N/
/P\

(CHy)3Cl

e
w8
-
L b4
g3
$e.3558 <%
TIgalas
N NENN
N
S e T B e T T R B B S A L B e B o e —r
11 10 9 8 7 6 5 4 - I o 2 1 -0 ppm
o 3 ® ae e o
R < - o e o
A o s o o
STANDARD CARBON PARAMETERS
Archive directory: /export/home/1iuy/vnmrsys/data
mple directory:
File: CARBON o) NH
Pulse Sequence: s2pul N\ _/
Solvent: CDC13 /P\
Ambient temperature O N
user: 1-14-87
INOVA-500 “NENUS 00"
Relax. delay 1.000 sec
Pulse 45.0 degrees AN
q. time 1.300 sec (0] w
width 31421.8 H s 3
ol22 repetitions n 8
BSERVE C13, 125.6754316 MHz g
DECOUPLE H1, 499.8050805 MHZ (CH2)3C| '"E'.Z
continuously on Y
WALTZ-16 modulated
DATA PROCESSING -
Line broadening 1.0 Hz a2
FT size 131072 h]
Total time 3 hr, 12 min, 26 sec F 35
=8
s
s
2
= o
] 2 T
o B3 ; R 55 85
5§ &% s T 5T 9=
58 9T o 4 NS =
Bw  B& H H RN S A
e A9 £ : B
B ? -
= o
3 b1
. L | i A " .
" L, i W o
T T T r T T R ; 1 T T T T
160 140 120 100 30 64 an 20 ppm
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4a-3

STANDARD PROTON PARANETERS
Archive directory: /export/home/ou

Sample direciory) port/home/ouyy/narsys/data
File: PROTON

Puise Sequence: s2pul

Solvent: CDC13 O NH

Ambient temperature
INOVA-500  “NENUS00* \P/
Relax. delay 1.000 sec -
Pulse 45.0 degrees O N
. time 1.892 sec sLagazs
Width 7996.8 Hz nnnnn
PET P

o
B,
£
>
z
2
3
2
2
BHIsT
ars
Z
7.284
7.248

/
o

536
Total time 0 min, 23 sec

2
2
o - 2
o5 e
RR2%a :
N eSS <
| aa®
oo o
» g 14
E < “s ” :Eg
h-add ST
d (83
259 ( ARRH
i
T T T L LA T T
T T T
9 8 [ 5 4 3
i by - —_— 2 1 -
g o3 8 2 iy '
] = o & @ o
STANDARD CARBON PARAMETERS
Archive directory: /export/home/1iuy/vmrsys/data
Sample directory:
File: CARBON
Pulse Sequence: s2pul
SO\:E"::"CDCLB +
Abient temperature
user: 1-1a-87 O, NH
INOVA-500 “NENUS00" N\
Relax. delay 1.000 sec /P\
Pulse 45.0 degrees O N -
q. time 1.300 sec =22
widih 31421.8 Hz 84
192 repetitions 208
OBSERVE C13, 125.6754316 MHZ . R
DECOUPLE H1, 499.8050805 WHz
Power 4 (0]
cont inuous
LT2-16 modulated
DATA PROCESSIN 2.,
Line broadening 1.0 Hz S8 (CHy)3Cl
FT size 131072 a0g
Total time 3 hr, 12 min, 26 sec g2
=3
B
25
H 2 %4 o ¢ ©
e o2 s b o 8%
g3 8% g s E: i 8.3
on o9 w3 8 g 3 a I s
I oS -2 - o 3
a1 a o~
b=}
B B T T T 1 T Ty e T T T
1080 30 6.0 a0 28
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da-4

new experiment

Archive directory: /export/home/fang/vnarsys/data
Sample directory:

File: PROTON

Pulse Sequence: s2pul

Solvent: COC13

Ambient temperature
INOVA-S00  "NENUS 00 O\\ /NH
Relax. delay 8.000 sec

Yegrees ~ P~

ons
OBSERVE W1, 499.8025834 NHz
DATA PROCESSING \
FT size 65536

Total time 0 min, 40 sec

7.978

3
3
3
0.002

7.040
7.032
7.033
4.086
4.051
4.034
1.258

7 T T T T T T T T T -
11 10 9 8 ORI § 6 5 A - -3 2 o 1 -0 -1 ppm
oo o = 2 =2 T 2% =
&= 2 S S8 I 8% ¢
aown o & @ N B oo -

STANDARD CARBON PARAMETERS

Archive directory: sexport/home/1luy/vnmrsys/data
mple directory:

File: CARBON

Pulse Sequence: s2pul

Solvent: €DCI3

Ambient temperature

User: 1-14-87

INOVA-500 "NENUSGO" e} NH

Relax. delay 1.006 sec N/

w

K

b
77.557
77.046

\

/'U

48 1 itions
OBSERVE C13, 125.6754316 MH2

©
DECOUPLE H1, 499.8050305 NHz P

Power 40 dB P31 N
continuously on g

WALTZ-16 modulated R EERE] O
BATA PROCESSING Ak

Line broadening 1.0 Hz Ja

FT size 131072 -

Total time 12 hr, 43 min, 47 sec

164.926
157.441

138.010
134.325
111,981
—45.720
S __44.338
31.723
24.429
18.992
—<{_18.923

T T T T T T e T T T T T T T R e

T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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5a-1

STANDARD PROTON PARAMETERS /

Archive directory: /export/home/1iu/vnmrsys/data
mple directory:

File: PROTON O\\ /O

Pulse Sequence: s2pul P.
coc1s TN

Temp. 20.0 C / 29

INOVA-500  "NENUSO

Relax. delay 1.000 sec

Pulse 45.0 degrees \

Acq. time 1.

width 11999.4 Hz

8 repetitions

OBSERVE  H1, 499.8025300 NHZ
ING

536
Total time 0 min, 23 sec

P
gup
&35
N
Sero
BB
e
774
2 ®
Zo, a00% ©
eon323 R
w el NaN —-e o2%n o
o egenay ne agn a5
SN IR~ hm WV o -
AR S d ]
N aa S A ]
L <
;

T
11 10 9 8 - 7 6 5 4

2.714
2.221
2.294
3.00¢
25777
-
1
=
|
o
=
°
3

STANDARD CARBON PARAMETERS

Archive directory: /export/home/1iuy/vomrsys/data
Sample directory:
File: CARBON

Pulse Sequence: s2pul 0, o)
Solvent: COC13
Anbient temperature P.
User: 1-14-87 <N
INOVA-500 “NENUSQ0" (@) N
Belax. dolay 1.000 sec

'ulse .0 degrees

Acg. time 1.300 sec \

Width 31421.8 Hz

64 repetitions O
OBSERVE  C13, 125.6754316 MHz
DECOUPLE H1) 4838050305 MHZ
Power 40 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 131072
Total time 12 hr, 43 min, 47 sec

129.755
129.358
9.339

157.025
183.162
\_129.213
77.706
)
77.185
44.759
31.631
24.474

156.960
18.889
18.817

112,827
56.002
55.949

UL R T T LML T T T T T e

T
160 140 120 100 80 60 40 20 ppm
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5a-2

new experiment

Archive directory: /export/home/fang/vnmrsys/data
mple directory:
PROTON

File:
Pulse Sequence: s2pul O O
Solvent: CDC13 N
Ambient temperature

INCVA-500 “"NENUSGO" /P\

Relax. delay 8.000 sec
Pulse 45.0 degrees
time 2.000 sec
Hz

FT size 65536
Total time 0 min, 40 sec

3.562

=0.010

11 10 L] 8

b3
1.98{
3.00{
2.05{°7
3.83]
-
|
ES
=
=
3

STANDARD CARBON PARAMETERS

Archive directory: /export/home/11uy/vomrsys/data
Sample directory:
File: CARBON

Pulse Sequence: s2pul
Sotvent: coc1s (@) (0]
ambient temperature N/
User: 1-14-87 P

INOVA-500 “NENUSO00* P

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.300 sec
Width 31421.8 Hz
64 repetitions \
OBSERVE C13, 125.6754316 MHz O
DECOUPLE H1, 499.8050905 MHZ

8

DATA PROCESSING
Line broadening 1.0 Hz

FT size 131072

Total time 3 hr, 12 min, 26 sec

129.652
129.438

77.782

.527
_77.271
31.624

66.238
66.184
44,732
24.444
18.916

164.216
164.159
29.896
839
16.306
16.260

156.948
156.884
188,291
" 129.118
112.238

I l | L]

T T T T T T T T

80 60 40 24 ppm
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5a-3

Archive directo
Sample director:
File: PROTON

STANDARD PROTON PARAMETERS

Pulse Sequence: s2pul
Solvent: CDC13

Ambient temperature
INOVA-500

“NENU500%

Relax. delay 1.000 sec
e

ions
H1, 499.8025894 MHZ

DATA PROCESSING
FT size 65536
Total time 0 min, 23 sec

ry: /export/home/ouyy/vnmrsys/data
Yy

O\\ /O

TN

3.539
3.528

0.004

STANDARD CARBON PARAMETERS

8 .

B
Ao

6

5

0
1.7064

Archive directory: /export/home/11uy/vnarsys/data
%

Sample director:
File: CARBON

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature
ser: 1-14-87
INOVA-500 "NENUS00"

Relax. delay 1.000 sec

o
OBSERVE €13, 125.6754316 MH2
DECOUPLE H1, 439.8050305 Mz
Power 40 dB

continuously on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 131072

Total time 3 hr, 12 min, 26 sec

150.257

—157.265
150.192

—C157.1%6

—164.117

—{164.060

133.082

130.262
29.812

ya

120.301

20.339

113.014

77.752
\_77.244

2.11{

2.304

3.004

44.732

ppm

2.190°
-
1
o

31.624
24.543

18.878
18.805

a0

60
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5a-4

STANDARD PROTON PARAMETERS

Archive directory: sexport/homes1iu/vnmrsys/data
Sample directory:

Puise Sequence: s2put
Solvent: £0C13

Temp. 20,0 C 7 293.1 K
Fije: w531

INOVA-500 “NENUS00™

Relax. delay 1.000 sec

Pulse 45.0 degrees <§13//
Acg. time 1.882 sec

Width 11923.4 Hz N

ons
OBSE! H1, 499.8025225 MHz
DATA PROCESSING

FT size 65535

Total time 0 min, 23 sec

0.000

0.854

STANDARD CARBON PARAWETERS

Archive directory: /exportshome/1iuy/vnmrsys/data
Sample directorys

File: CARBON

Pulse Sequence: s2pul

Solvent: CDCI3
Ambient temperature o e}

u 3 1-14~87
NS

Relax, delay 1.000 sec

.258
129.030

129.011
77.126
76.615
76.892

=z

128.847
128.709

i
4
@]

128.564
128.168

<
a.
H
:
:
:
:

129

8 s
OBSERVE €13, 125.5754848 HHz
DECOUPLE H1, 499.8050805 NHz

broadening 1.0 Hz
FT size 131072
Total time 22 hr, 27 min, 7 sec

44,248
31.185
24.005

163.838
163.781
134,703
184.661
132707
111,965
70.842
18.225
18.158

156.555
156.494

: T T
220 200 180 160 140 120 100 30 60 40 20 0 ppm
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