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Supporting Information

General Experimental Procedure for the One-Pot Synthesis of Compounds 3a-k: A solution
of diethyl a-formylphosphonate hydrate (5, 92 mg, 0.5 mmol) and p-anisidine (4, 61.5 mg, 0.5
mmol) in anhydrous toluene (6.0 mL) was stirred at room temperature for 15 min. Afterwards
anhydrous MgSO, (300 mg, 2.5 mmol) was added and the mixture was further stirred for 10 min.
To the resulting mixture, AgOTf (12.8 mg, 0.05 mmol, 10 mol %) and the alkyne (1a-k, 0.75
mmol) were added sequentially while vigorous stirring. The mixture was further stirred for 6 h at
room temperature. After removing the solvent, the crude product was directly subjected to flash
chromatography (silica gel, 6:4 hexane/EtOAc) to give diethyl a-aminopropargylphosphonate
(3a-k) as a pure compound, which has been characterized by *H and **C NMR spectroscopy.
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Preparation of diethyl (4-methoxyphenylimino)methylphosphonate (2): A mixture of diethyl
a-formylphosphonate hydrate (5, 184 mg, 1.0 mmol) and p-anisidine (4, 123 mg, 1.0 mmol) in
acetone (2 mL) was stirred at room temperature for 30 min. Afterwards the solvent was removed
under reduced pressure at room temperature to give 2 as a colorless oil (268 mg, 99%).
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General Experimental Procedure for the Synthesis of Compounds 3I-n : To a vigorously
stirred mixture of the alkyne (11-n, 0.75 mmol) and AgOTf (12.8 mg, 0.05 mmol, 10 mol % with
respect to imine) in anhydrous toluene (3.0 mL) was added dropwise a solution of 2 (135.5 mg,
0.5 mmol) in toluene (3.0 mL) over a period of 1 h at room temperature. Upon the completion of
the addition, the reaction mixture was further stirred for 24 h. After removing the solvent under
reduced pressure, the crude product was purified by flash chromatography (silica gel, 6/4
hexane/EtOAC) to give the diethyl a-aminopropargylphosphonate (3I-n) as a pure compound,
which has been characterized by *H and *C NMR spectroscopy.
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'H and **C NMR data of compounds 4a-n and 5.
Diethyl 1-(4-methoxyphenylamino)-3-phenylprop-2-ynylphosphonate (3a)

MeO 'H NMR (500 MHz, CDCls) § 1.36 (t, J = 7.0 Hz, 3H), 1.40 (t, J = 7.0

ONH Hz, 3H), 3.77 (s, 3H), 4.27-4.35 (m, 4H), 4.61 (d, J = 25.5 Hz, 1H), 6.81
O  (d,J =85 Hz 2H), 6.84 (d, J = 8.5 Hz, 2H), 7.27-7.30 (m, 3H), 7.39
= R-OEt (dd,J=7.0, 1.5 Hz, 2H) ppm; *C NMR (125 MHz, CDCl3) § 16.7 (d, J
= 1.9 Hz), 16.8 (d, J = 1.9 Hz), 46.1 (d, J = 164.1 Hz), 55.9, 64.3 (d, J =
7.1 Hz), 64.4 (d, J = 7.1 Hz), 83.5 (d, J = 4.1 Hz), 85.6 (d, J = 10.0 Hz),
114.9 (2C), 116.8 (2C), 122.6 (d, J = 3.3 Hz), 128.5 (2C), 128.8, 132.0,
132.1, 140.1 (d, J = 14.4 Hz), 153.9 ppm.
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Diethyl 3-(4-bromophenyl)-1-(4-methoxyphenylamino)prop-2-ynylphosphonate (3b)

Br

'H NMR (500 MHz, CDCls) § 1.35 (t, J = 7.0 Hz, 3H), 1.38 (t, J =
7.0 Hz, 3H), 3.76 (s, 3H), 3.95 (m, 1H), 4.26-4.33 (m, 4H), 4.61 (dd,
J=255,9.0 Hz, 1H), 6.78 (d, J = 9.3 Hz, 2H), 6.82 (d, J = 9.3 Hz,
2H), 7.22 (d, J = 8.3 Hz, 2H), 7.40 (d, J = 8.3 Hz, 2H) ppm; *C
NMR (125 MHz, CDCls) & 16.7 (d, J = 1.0 Hz), 16.8 (d, J = 1.0 Hz),
46.0 (d, J = 164.5), 55.9, 64.3 (d, J = 6.3 Hz), 64.3 (d, J = 6.6 Hz),
84.5 (d, J = 10.0 Hz), 84.9 (d, J = 4.3 Hz), 115.0 (2C), 116.8 (2C),

121.5 (d, J = 3.4 Hz), 123.1, 131.8 (2C), 133.4, 133,5, 140.0 (d, J = 14.3 Hz), 153.9 ppm.

Diethyl 3-(2-bromophenyl)-1-(4-methoxyphenylamino)prop-2-ynylphosphonate (3c)

Hz, 3H), 3.75 (s, 3H), 4.00 (m, 1H), 4.27-4.37 (m, 4H), 4.65 (dd, J =

MGOO 'H NMR (500 MHz, CDCls) & 1.36 (t, J = 7.0 Hz, 3H), 1.39 (t, J = 7.0
NH
/O

( 26.0, 10.5 Hz, 1H), 6.83 (s, 4H), 7.13 (m, 1H), 7.21 (t, J = 7.5 Hz, 1H),
" R~OEt 7.38 (dd, J = 7.5, 1.0 Hz, 1H), 7.53 (dd, J = 8.5, 1.5 Hz, 1H) ppm: °C

OEt

NMR (125 MHz, CDCl3) & 16.7 (d, J = 1.4 Hz), 16.8 (d, J = 1.4 Hz),

Br 46.2 (d, J = 164.0 Hz), 55.9, 64.3 (d, J = 7.1 Hz), 64.4 (d, J = 7.1 Hz),
3c 84.1 (d, J = 10.0 Hz), 88.3 (d, J = 4.4 Hz), 114.9 (2C), 117.0 (2C), 124.7
(d, J = 3.4 Hz), 125.8 (d, J = 3.3 Hz), 127.1, 129.9, 132.6, 133.9 (d, J = 2.9 Hz), 140.1 (d, J =

14.8 Hz), 153.9 ppm.

Diethyl 3-(4-chlorophenyl)-1-(4-methoxyphenylamino)prop-2-ynylphosphonate (3d)

Cl
3d

'H NMR (500 MHz, CDCls) § 1.34 (t, J = 1.8 Hz, 3H), 1.38 (t, J =
1.8 Hz, 3H), 3.75 (s, 3H), 4.25-4.32 (m, 4H), 4.59 (d, J = 26.0 Hz,
1H), 6.78 (d, J = 9.5 Hz, 2H), 6.82 (d, J = 9.5 Hz, 2H), 7.24 (d, J =
8.8 Hz, 2H), 7.29 (d, J = 8.8 Hz, 2H) ppm; *C NMR (125 MHz,
CDCly) §16.7, 16.8, 46.0 (d, J = 164.0), 55.9, 64.3 (d, J = 6.6 Hz),
64.4 (d, J = 5.8 Hz), 84.4 (d, J = 9.5 Hz), 84.6 (d, J = 4.3 Hz), 114.9
(2C), 116.7 (2C), 121.0 (d, J = 3.3 Hz), 128.8 (2C), 133.2, 133.3,

134.8, 140.0 (d, J = 14.4 Hz), 153.9 ppm.
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Diethyl 3-(4-fluorophenyl)-1-(4-methoxyphenylamino)prop-2-ynylphosphonate (3e)

7.0 Hz, 3H), 3.76 (s, 3H), 3.96 (m, 1H), 4.24-4.34 (m, 4H), 4.56 (dd, J
( = 255, 10.5 Hz, 1H), 6.78 (d, J = 9.5 Hz, 2H), 6.83 (d, J = 9.5 Hz,
~  R-0OEt 2H), 6.96 (t, J = 8.5 Hz, 2H), 7.35 (m, 2H) ppm; *C NMR (125 MHz,
OFt " cDcly) 516.7 (d, 3= 0.9 Hz), 168, 46.0 (d, J = 164.1), 5.9, 64.3 (d,
F J=17.1Hz), 64.4 (d, J = 7.1 Hz), 83.3 (d, 5.7 Hz), 84,5 (d, J = 10.0
3e Hz), 114.9 (2C), 115.7, 115.9, 116.8 (2C), 118.6, 133.9 (d, J = 2.9
Hz), 134.0 (d, J = 2.9 Hz), 140.0 (d, J = 14.9 Hz), 153.9, 162.8 (d, J = 248.9 Hz) ppm.

MGOO 'H NMR (500 MHz, CDCl3) & 1.35 (t, J = 7.0 Hz, 3H), 1.38 (t, J =
NH
/O

Diethyl  1-(4-methoxyphenylamino)-3-(4-trifluoromethylphenyl)prop-2-ynylphosphonate
(3f)

6.5 Hz, 3H), 3.76 (s, 3H), 4.26-4.34 (m, 4H), 4.64 (d, J = 26.0 Hz,

( 1H), 6.81 (d, J = 9.3 Hz, 2H), 6.83 (d, J = 9.3 Hz, 2H), 7.39 (m,

=~ R-0Et 1H), 7.44 (t, J = 7.5 Hz, 1H), 7.50 (d, J = 8.0 Hz, 1H), 7.61 (d, J =

Ot 75 Hz, 1H) ppm; **C NMR (125 MHz, CDCls) & 16.6, 16.7, 46.2

FsC (d, J = 164.1 Hz), 55.9, 64.2 (d, J = 7.3 Hz), 64.4 (d, J = 6.8 Hz),

3f 81.5 (d, J = 10.5 Hz), 89.5, 114.9 (2C), 116.9 (2C), 122.6 (q, J =

225.6 Hz), 126.0 (d, J = 5.3 Hz, 2C), 128.5, 131.6, 134.6 (d, J = 3.3 Hz, 2C), 140.0 (d, J = 14.4
Hz), 154.0 ppm.

MeOO 'H NMR (500 MHz, CDCl3) & 1.36 (t, J = 6.3 Hz, 3H), 1.38 (t, J =
NH
/O

Diethyl 1-(4-methoxyphenylamino)-3-(4-methylphenyl)prop-2-ynylphosphonate (3g)

MeO 'H NMR (500 MHz, CDCl3) & 1.35 (t, J = 7.0 Hz, 3H), 1.40 (t, J =

\©\ 6.5 Hz, 3H), 2.32 (s, 3H), 3.76 (s, 3H), 3.96 (m, 1H), 4.25-4.35 (m,

0 4H), 4.59 (dd, J = 25.0, 10.0 Hz, 1H), 6.79 (d, J =9.3 Hz, 2H), 6.83

=~ R-0Et (d,J=9.3Hz, 2H), 7.08 (d, J = 8.5 Hz, 2H), 7.27 (d, J = 8.5 Hz,

OFt 2H) ppm; *C NMR (125 MHz, CDCls) & 16.7 (d, J = 2.0 Hz), 16.8

H3C (d, J = 1.9 Hz), 21.7, 46.1 (d, J = 164.5 Hz), 55.9, 64.3 (d, J = 7.1

3g Hz), 64.4 (d, J = 6.6 Hz), 82.8 (d, J = 4.3 Hz), 85.7 (d, J = 10.1 Hz),

114.9 (2C), 116.8(2C), 119.5 (d, J = 3.3 Hz), 129.2 (2C), 131.9, 132.0, 138.9, 140.2 (d, J = 14.3
Hz), 153.8 ppm.
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Diethyl 1-(4-methoxyphenylamino)-3-(3-methylphenyl)prop-2-ynylphosphonate (3h):

'H NMR (500 MHz, CDCl3) & 1.35 (t, J = 7.0 Hz, 3H), 1.39 (t, J =

\Q 7.3 Hz, 3H), 2.29 (s, 3H), 3.75 (s, 3H), 3.98 (m, 1H), 4.25-4.36 (m,

4H), 4.60 (dd, J = 26.0, 10.0 Hz, 1H), 6.80 (d, J = 9.3 Hz, 2H), 6.83

HaC Z Rc;gEt (d, J = 9.3 Hz, 2H), 7.09-7.20 (m, 4H) ppm; *C NMR (125 MHz,

CDCl3) § 16.7 (d, J = 2.4 Hz), 16.8 (d, J = 2.9 Hz), 21.4, 46.0 (d, J

= 164.0 Hz), 55.9, 64.3 (d, J = 6.6 Hz), 64.4 (d, J = 7.1 Hz), 83.2 (d,

3h J =55 Hz), 85.7 (d, J = 10.1 Hz), 114.9 (2C), 116.8 (2C), 122.4,
128.4,129.1, 129.7, 132.6, 138.2, 140.1 (d, J = 14.8 Hz), 153.8 ppm.

Diethyl 3-(4-methoxyphenyl)-1-(4-methoxyphenylamino)prop-2-ynylphosphonate (3i)

7.3 Hz, 3H), 3.76 (s, 3H), 3.79 (s, 3H), 3.92 (m, 1H), 4.22-4.35 (m,

O  4H), 459 (dd, J = 25.5, 9.5 Hz, 1H), 6.78-6.83 (m, 6H), 7.31 (d, J =

R~OEt 9.0 Hz, 2H) ppm; **C NMR (125 MHz, CDCl3) § 16.7 (d, J = 2.0

Hz), 16.8 (d, J =1.9 Hz), 46.1 (d, J = 164.5 Hz), 55.5, 55.9, 64.2 (d,

MeO J=7.1Hz),644(d, J=7.1Hz),82.1(d,J=43Hz),855(,J=

3i 10.0 Hz), 114.1 (2C), 114.6 (2C), 114.9 (2C), 116.8 (2C), 133.5 (d,
J=2.9Hz), 140.2 (d, J = 14.4 Hz), 153.8, 160.0 ppm.

MGOO 'H NMR (500 MHz, CDCl3) 8 1.35 (t, J = 7.0 Hz, 3H), 1.38 (t, J =
Z

Diethyl 3-(3,5-difluorophenyl)-1-(4-methoxyphenylamino)prop-2-ynylphosphonate (3j)

IH NMR (500 MHz, CDCly) & 1.36 (t, J = 6.8 Hz, 3H), 1.40 (t, J = 6.8

O Hz, 3H), 3.77 (s, 3H), 4.26-4.33 (M, 4H), 458 (d, J = 26.0 Hz, 1H),

6.77-6.89 (m, 7H) ppm: °C NMR (125 MHz, CDCly) & 16.7, 16.8,

. = F’\OEt 45.9 (d, J = 164.0 Hz), 55.9, 64.3 (d, J = 7.1 Hz), 64.5 (d, J = 6.8 Hz),

OFt " 832 (d, J = 10.0 Hz), 85.9 (d, J = 4.1 Hz), 105.1 (t, J = 25.1 Hz),

114.9 (2C), 115.1 (d, J = 6.8 Hz), 115.2 (d, J = 6.8 Hz), 116.8 (2C),

Foog 125.2 (d, J = 3.9 Hz), 139.8 (d, J = 14.8 Hz), 154.0, 162.7 (d, J =
247.9 Hz), 162.8 (d, J = 247.9 Hz) ppm.

Diethyl 1-(4-methoxyphenylamino)-3-(naphth-1-yl)prop-2-ynylphosphonate (3k)

MeO 'H NMR (500 MHz, CDCl3) § 1.39 (t, J = 7.0 Hz, 3H), 1.32 (t, J = 7.0
\QNH Hz, 3H), 3.78 (s, 3H), 4.09 (m, 1H), 4.30-4.40 (m, 4H), 4.79 (dd, J =
O 26.0,10.5 Hz, 1H), 6.87 (d, J = 9.5 Hz, 2H), 6.89 (d, J = 9.5 Hz, 2H),

O =~ R-0Et

OEt
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7.38 (t, J = 8.5 Hz, 1H), 7.46-7.50 (m, 2H), 7.61 (d, J = 7.0 Hz, 1H), 7.79-7.82 (m, 2H), 8.13 (m,
1H) ppm; *C NMR (125 MHz, CDCl3) & 16.8, 16.9, 46.5 (d, J = 164.0 Hz), 55.9, 64.3 (d, J =
6.8 Hz), 64.4 (d, J = 6.7 Hz), 83.9 (d, J = 10.1 Hz), 88.5 (d, J = 4.4 Hz), 115.0 (2C), 117.1 (2C),
120.2, 125.3, 126.4, 126.7, 127.1, 128.4, 129.3, 130.8, 133.3, 133.7, 140.2 (d, J = 14.3 Hz),
154.0 ppm.

Diethyl 1-(4-methoxyphenylamino)-oct-2-ynylphosphonate (3I)

MeO 'H NMR (500 MHz, CDCls) & 0.86 (t, J = 6.8 Hz, 3H), 1.25-1.31
O (m, 4H). 1.33 (t, J = 6.5 Hz, 3H), 1.33 (t, J = 7.5 Hz, 3H), 1.42-1.46

NH O (m, 2H), 2.16-2.17 (m, 2H), 3.76 (s, 3H), 4.21-4.29 (m, 4H), 4.36 (d,
/\/\/\P\//\OEt J = 25.0 Hz, 1H), 6.75 (d, J = 9.0 Hz, 2H), 6.81 (d, J = 9.0 Hz, 2H)
OEt  ppm; *C NMR (125 MHz, CDCl3) & 14.2, 16.7 (d, J = 1.9 Hz),

16.8 (d, J = 1.9 Hz), 19.0 (d, J = 2.9 Hz), 22.4, 28.3 (d, J = 2.8 Hz),

31.1, 45.5 (d, J = 165.0 Hz), 55.9, 64.0 (d, J = 6.6 Hz), 64.1 (d, J =

7.1 Hz), 74.1 (d, J = 4.3 Hz), 86.7 (d, J = 10.0 Hz), 114.8 (2C), 116.7 (2C), 140.2 (d, J = 14.4
Hz), 153.7 ppm.

3l

Diethyl 1-(4-methoxyphenylamino)-5-phenylpent-2-ynylphosphonate (3m)

7.0 Hz, 3H), 2.46-2.50 (m, 2H), 2.77 (t, J = 7.5 Hz, 2H), 3.77 (s,
o) 3H), 3.81 (m, 1H), 4.15-4.25 (m, 4H), 4.34 (dd, J = 25.5, 10.5 Hz,
" R-OEt 1H), 6.71 (d, J = 8.8 Hz, 2H), 6.81 (d, J = 8.8 Hz, 2H), 7.14-7.27
(m, 5H) ppm; *C NMR (125 MHz, CDCl;) & 16.7, 16.8, 21.3 (d, J
=2.8Hz),34.8(d,J=29Hz),45.4 (d, J = 165.0 Hz), 55.9, 64.1 (d,
J=6.8Hz),64.2 (d,J=6.6 Hz), 75.0 (d, J = 3.9 Hz), 85.6 (d, J =
10.0 Hz), 114.9 (2C), 116.7 (2C), 126.5, 128.6 (2C), 128.7 (2C), 140.2 (d, J = 14.3 Hz), 140.6,
153.7 ppm.

MGOO 'H NMR (500 MHz, CDCl3) & 1.31 (t, J = 7.0 Hz, 3H), 1.33 (t, J =
NH

Diethyl 4-acetoxy- -1-(4-methoxyphenylamino)-4-methylpent-2-ynylphosphonate (3n)

Hz, 3H), 1.57 (s, 6H), 1.94 (s, 3H), 3.74 (s, 3H), 3.81 (m, 1H), 4.19-4.31

(m, 4H), 4.38 (d, J = 25.0 Hz, 1H), 6.73 (d, J = 9.3 Hz, 2H), 6.78 (d, J =

" "R~ogt 9.3 Hz, 2H) ppm; **C NMR (125 MHz, CDCl;) § 16.6 (d, J = 2.4 Hz),

OEt  16.7 (d, J = 2.4 Hz), 22.1, 28.9 (d, J = 2.0 Hz), 29.0 (d, J = 1.5 Hz), 45.6

(d, J = 163.5 Hz), 55.9, 64.2 (d, J = 6.6 Hz), 64.4 (d, J = 6.8 Hz), 72.0

3n (d, J = 2.4 Hz), 78.4 (d, J = 3.9 Hz), 86.9 (d, J = 10.5 Hz), 114.7 (2C),
117.0 (2C), 140.1 (d, J = 13.8 Hz), 153.8, 169.3 ppm.

MGOQ 'H NMR (500 MHz, CDCl3) & 1.30 (t, J = 7.0 Hz, 3H), 1.36 (t, J = 7.0
NH
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Diethyl [(4-methoxyphenylimino)methyl]phosphonate (2)

4.26 (q, J = 7.3 Hz, 4H), 6.91 (d, J = 7.5 Hz, 2H), 7.30 (d, J = 7.5 Hz,

L o  2H), 820 (d J=6L5 Hz 1H) ppom; 3C NMR (125 MHz, CDCls)
R~oEt 16.6, 16.7,55.8, 63.3, 63.4, 114.6 (2C), 123.2 (d, J = 2.4 Hz, 2C), 143.2
OEt  (d,J=35.3Hz), 153.6 (d, J = 225.6 Hz), 160.6 ppm.

MGOO 'H NMR (500 MHz, CDCl5) & 1.39 (t, J = 7.0 Hz, 6H), 3.83 (s, 3H),
N
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VI-DR-PMPImine-1H

Archive directory: shome/drajasek/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature
File: VI-DR-PMPImine-1H
INOVA-500 "InovaSo00"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.892 sec

width 7995.2 Hz

8 repetitions

OBSERVE H1, 499.6847200 MHz
DATA PROCESSING

FT size 32768
Total time 0 min, 23 sec

MeO
N
Ik 0
R~0Et
OEt
2
——— .,_JU_A,_ - - — _— By, N S - —_—
| 1 t 1 [ 1 1 T I , I t I I I 1 1 1 1 | ’lﬁ*"l—l—‘
4 3 2 1 ppm
Vo Y !
3.09
4.00 6.01
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VI-DR-PHP-Imine-13C

Archive directory: /home/drajasek/vnmrsys/data

Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
User: 1-14-87

File: VI-DR-Imine-13C
INOVA-500 "Inova500"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.300 sec

width 31409.5 Hz

1700 repetitions
OBSERVE C13, 125.6457928 MHz
DECOUPLE H1, 499.6872185 MHz
Power 36 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 0.5 Hz
FT size 131072
Total time 1 hr, 5 min, 25 sec

—

MeO

R~0Et
OEt

ik

|

4

L T A B e S B B | I"I'I"I*r'l'lhl”l [ LI S A Rt A B B I"l"l T T | AL B A B I'l LIt R e e e R A S | ’ LI T B S A S R I | L T A A | LA B S (N B D v [ R A B B | | LA R B B B S B )
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VI-DR-11-1H

Archive directory: /home/drajasek/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: VI-DR-11-1H

INOVA-500 "InovaS500" MeQ

Relax. delay 1.000 sec

Pulse 45.0 degrees
Acq. time 1.892 sec NH
width 7995.2 Hz

8 repetitions
OBSERVE H1, 499.6847200 MHZ /7
DATA PROCESSING = R~0Et
FT size 32768 \

OEt

Total time 0 min, 23 sec

T T T 7]7 [ T T T I T T T T | T T T T ] T T T T I T T | T”T T T Iij—l T
9 8 7 6 5 ;4 3
e o o
1.91 4.08 4.07
3.30 1.05 3.18
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VI-DR-11-13C

Archive directory: shome/drajasek/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

User: 1-14-87 MeO
File: VI-DR-11-13C

INOVA-500 "InovaS00"

Relax. delay 1.000 sec NH
Pulse 45.0 degrees O
qu. time 1.300 sec F?
Width 31409.5 Hz -
20000 repetitions // \"OEt
QBSERVE C13, 125.6457928 MHz OFEt
DECDUPLE H1, 499.6872185 MHz
Power 36 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING 3a
Line broadening 0.5 Hz
FT size 131072
Total time 12 hr, 49 min, 47 sec

| - l ” J\

o n
1 b T

JLNL L L L L L L L L L O L Y L L S L L L O Y L B B s e e

200 180 160 140 120 100 80 60 40 20 ppm
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VI-DR-38-1H

Archive directory: /home/drajasek/vnmrsys/data

Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
File: VI-DR-38-1H
INOVA-500 “InovaSo00"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acqg. time 1.892 sec

Width 7985.2 Hz

8 repetitions
OBSERVE H1, 499.6847200 MHz
DATA PROCESSING

FT size 32768
Total time 0 min, 23 sec

MeO
NH
/7
Z \~OEt
OFEt
Br
3b
_J L.
T T 1] T r "'I T T T | T T
5 4
e e by
2.12 4.23 3.96 2.89
1.89 1.00 1.12
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VI-DR-38-13C

Archive directory: /home/drajasek/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
User: 1-14-87

File: VI-DR-38-13C
INOVA-500 "InovaS500"

MeO

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.300 sec

width 31409.5 H2

1792 repetitions NH
OBSERVE C13, 125.6457928 MHz

DECOUPLE H1, 499.6872185 MHz _ P//
Power 36 dB -
continuously on Z4 \ OEt
WALTZ-16 modulated OEt

DATA PROCESSING

Line broadening 0.5 Hz

FT size 131072 Br
Total time 2 hr, 33 min, 57 sec

3b

. | n L L |

T T
LA e N L L L L L L N N L e e A OO e e L L O B
200 180 160 140 120 100 80 60 40 20 ppm
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VI-DR-62-1H

Archive directory: shome/drajasek/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
File: VI-DR-62-proton
INOVA-500 “"Inova500"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.892 sec

Width 7995.2 Hz

8 repetitions
0BSERVE H1, 499.6847200 MHZ
DATA PROCESSING

FT size 32768
Total time 0 min, 23 sec

MeO
NH
7/
#  R-oEt
OEt
Br
3c
v S
,,,,, i o
1 ‘ 1 1 1 L ‘ 1 1
5 q
i e
1.07 1.18

V““(g‘ﬂ—\
ppm
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VI-DR-62-13C

Archive directory: /home/drajasek/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
User: 1-14-87

File: VI-DR-62-1H
INOVA-500 "“Inova500"

Relax. delay 1.000 sec

Pulse ?5.0 degrees

Acq. time 1.300 sec

width 31409.5 Hz MeO

3000 repetitions
0BSERVE C13, 125.6457928 MHz
DECOUPLE H1, 499.6872185 MHz

Power 36 dB NH
continuously on

WALTZ-16 modulated

DATA PROCESSING _ /
Line broadening 0.5 Hz = R\OEt
FT size 131072
Total time 1 hr, 55 min, 28 sec OEt
Br
3c

A | L Lk I .

II|I]IIIl|IIIl||Ill||II||IIIl[lIII||||||ll|||IIlI|||ll||l|||llll|||II||||||ll|l|l|ll]l|ll|II|l|l'l’r'l"'l"l’fl"ll'rﬁ
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VI-DR-70-1H

Archive directory: s/home/drajasek/vnmrsys/data
Sample directory:
File: PROTON

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
INOVA-500 "Inova500"

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.892 sec
width 7995.2 Hz
4 repetitions
0BSERVE H1, 499.6847200 MHZ
DATA PROCESSING
FT size 32768
Total time 0 min, 11 sec

MeO

Cl
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VI-DR-70-13C

Archive directory: shome/drajasek/vnmrsys/data
Sample directory:
File: CARBON

Pulse Sequence: s2pul

Soivent: CDC13
Ambient temperature
User: 1-14-87
INOVA-500 "Inova500"

Retlax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.300 sec

Width 31408i51Hz

10000 repetitions
OBSERVE C13, 125.6457928 MHz MeO
DECOUPLE H1, 499.6872185 MHz

Power 36 dB
continuously on NH
WALTZ-16 modulated
DATA PROCESSING ,O
Line broadening 0.5 Hz /
FT size 131072 A R~OEt
Total time 6 hr, 24 min, 53 sec OEt

Cl
3d

Ha ! |

IIII|IIII|IIII|IIII|I|l||I|Illllll|l|II|Il|||IIlI|lllI|I|II||lII|I|lI’III|]||II[IIII]I||i‘||ll[llllfllll'|7]ﬁiw

200 180 160 140 120 100 80 60 40 20 ppm
S-17


Cong.Zhao
Text Box
S-17


VI-DR-71-1H

Archive directory: /home/drajasek/vnmrsys/data

Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
File: VI-DR-71-1H
INOVA-500 "Inova500"

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 1.892 sec
width 7995.2 Hz

8 repetitions

OBSERVE  H1, 499.6847200 MHz MeO
DATA PROCESSING
FT size 32768
Total time 0 min, 23 sec
NH
/7
~ R-~0Et
OEt
F
3e
b
~ S
T T T ] | T T T ¥ I T I T r T I T T T T ' | A | T I T Iﬁ
9 8 7 6 S 4 ppm
s e e S —_ :
1.92 4.12 4.02 3.08
2.08 1.00 1.06 02
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VI-OR-71-13C

Archive directory: /home/drajasek/vnmrsys/data
Sample directory:
File: CARBON

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
User: 1-14-87
INOVA-500 "Inova500"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.300 sec

Width 31409.5 Hz

2000 repetitions
OBSERVE C13, 125.6457928 MHz
OECOUPLE H1, 499.6872185 MHz

Power 36 dB MeO
continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz NH
FT size 131072

Total time 1 hr, 16 min, 58 sec /7

~  R-OFt

OEt
F

3e
- _ - || ' ) J . . “T N H — o
lllr'r'['llI"ﬁﬁ"r'rj”r’rf’]l'171_|'|IlII||lll]llf'||"|I'll'|"ll|l|[|l'lililllllll|l|lllI]lllf[llIIIIIIl[l]’l’l']ill|l|||ll||lll[lllf
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VI-DR-63-1H

Archive directory: /home/drajasek/vnmrsys/data

Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
File: VI-DR-CF3-1H
INOVA-500 "Inova500"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.892 sec

Width 7995.2 Hz

8 repetitions

OBSERVE H1, 499.6847200 MHz
DATA PROCESSING

FT size 32768
Total time 0 min, 23 sec

F3C
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VI-DR 63-13C

Archive directory: s/home/drajasek/vnmrsys/data

Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
User: 1-14-87

File: VI-DR-CF3-13C
INOVA-500 "Inova500"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.300 sec

Width 31409.5 Hz

3712 repetitions
OBSERVE C13, 125.6457928 MHz
DECOUPLE Hi, 499.6872185 MHZz
Power 36 dB

continuously on

WALTZ-16 modulated

OATA PROCESSING

Line broadening 0.5 Hz

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

120

MMMMMM

lII']|l||'|"lIII|IIII|I

100 80
S-21
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VI-DR-40-1H

Archive directory: /home/drajasek/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
File: VI-DR-40-1H
INOVA-500 "Inova500"”

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.892 sec

Width 7995.2 Hz

8 repetitions
OBSERVE H1, 499.6847200 MHZz
DATA PROCESSING

FT size 32768
Total time 0 min, 23 sec

MeO

HaC

39

) 4 3 2 1 ppm
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VI-DR-40-13C

Archive directory: /home/drajasek/vnmrsys/data
Sample directory: MeO

Pulse Sequence: s2pul

Solvent: COC13
Ambient temperature NH
User: 1-14-87

File: VI-DR-40-13C 0 /7
INOVA-500 "InovaS5S00" ~
" =~ R-OEt
OEt

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acqg. time 1.300 sec

width 31409.5 Hz H3C
1792 repetitions
OBSERVE C13, 125.6457928 MH2z

DECOUPLE H1, 499.6872185 MHz 39
Power 36 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 131072
Total time 6 hr, 24 min, 53 sec

i

r- Il S Rl e Bt L B N B | I"lif"l_|_|_rl L 'I"l"'l”m_l_ﬁr""]rililAT |'j”l_l_l‘l'—|‘|"l L L [ L S e R I | W T T T Ij_l LI I I B | lﬁ‘r"l‘r
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VI-DR-60-1H

Archive directory: ,shome/drajasek/vnmrsys/data
Sample directory:

MeO

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature

File: VI-DR-60-1Ha

INOVA-500 “Inova500" NH

7
Relax. delay 1.000 sec
Pulse 45.0 degrees H3C é R\OEt
Acq. time 1.892 sec le)
width 7995.2 Hz Et
4 repetitions
0BSERVE H1, 499.6847200 MHz
DATA PROCESSING
FT size 32768
Total time 0 min, 11 sec 3h
- | [_, N
’f—l—l—l—rfj ) 1 T I T T T T ] T I T T l T T T T [ T T I Al ] B | T T I T
9 8 7 6 5 4 3
- e ai el
3.84 1.00 1.04
4.10 3.87 3.21
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VI-DR-60-13C

Archive directory: s/home/drajasek/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul
MeO

Solvent: CDC13

Ambient temperature

User: 1-14-87

File: VI-DR-60-13Cb NH
INOVA-500 "Inova500"

Relax. delay 1.000 sec P P~
= \~OEt

Pulse 45.0 degrees
Acq. time 1.300 sec H3C
Width 31409.5 Hz
1000 repetitions

OBSERVE C13, 125.6457928 MHz

DECOUPLE H1, 499.6872185 MHz
Power 36 dB
continuously on
WALTZ-16 modulated 3h
DATA PROCESSING
Line broadening 0.5 Hz
FT size 131072

Total time 38 min, 29 sec

mmmlr ‘ PO SR, o AR RO S et A SRUIT SR RIRBIIR S

ﬁ]”"ﬁ_l_'_l_ﬁfl[l"lflfrj_l_l_l_lflllll|l||1]ll|l|||171*'|'T'|'r‘l_|ﬁﬁ—ﬁ||l|llIlllr]llll]!lll[l|III|||ﬁlIll|l||l|ll‘l|‘|lﬁ[l|l|
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VI-DR-39-1H

Archive directory: shome/drajasek/vnmrsys/data

Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
File: VI-DR-39-1H
INOVA-500 "Inova500"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.892 sec

width 7995.2 Hz

4 repetitions
OBSERVE H1, 499.6847200 MHz
DATA PROCESSING

FT size 32768
Total time 0 min, 11 sec

MeO

MeO

AN

NH

R~0Et

OEt
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VI-DR-39-13C

Archive directory: /home/drajasek/vnmrsys/data

Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
User: 1-14-87

File: VI-DR-39-13C
INOVA-500 "Inova500"

Relax. delay 1.000 sec

Puise 45.0 degrees

Acq. time 1.300 sec

Width 31409.5 Hz

14000 repetitions
OBSERVE C13, 125.6457928 MMz
DECOUPLE H1, 499.6872185 MHz
Power 36 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz
FT size 131072
Total time 8 hr, 58 min, 51 sec

||

|

A

e

MeO

MeO
3i

|__ LJI_‘;
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MeO

VI-DR-65-1H

Archive directory: /home/drajasek/vnmrsys/data NH
Sample directory:

Pulse Sequence: s2pul //
Solvent: CDC13 F // F(\OEt
Ambient temperature OFEt

File: VI-DR-C6H4F2-1H
INOVA-S500 "Inova500"

Relax. delay 1.000 sec

Pulse 45.0 degrees F

Acq. time 1.892 sec

wWidth 7995.2 Hz 3j
8 repetitions )
O0BSERVE H1, 499.6847200 MHz

DATA PROCESSING

FT size 32768

Total time 0 min, 23 sec

T T T | T T ] T l T T T T T T |'#ﬁ—|—|—ﬁT7 T | - 1 T T | T T T T I 1 T T T I T T T 1] ' T T T T |
9 8 7 6 S 4 3 2 1 ppm
s Lt o e
7.03 4.10 6.17
1.00 3.14
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VI-DR-65-13C

MeO

S-29

expl s2pul NH
SAMPLE SPECIAL ”
date Aug 14 2006 temp not used P
solvent CDC13 gain not used F C;; \~OEt
file /export2/home~ spin 16 OEt
sdrajasek/vnmrsys/~ hst 0.008
data/VI-DR-65-13C.~ pw90 7.600
fid alfa 10.000
ACQUISITION FLAGS
sw 31409.5 i1 n
at 1.300 in n F
np 81694 dp \ .
fb 17000 hs nn 3,
bs 64 PROCESSING
di 1.000 1b 0.50
nt 15000 fn not used
ct 15000 DISPLAY
TRANSMITTER sp 14128.83
tn C13 wp 25182.2
sfrq 125.660 rfl 1883.7
tof 1883.1 rfp 0
tpwr S5 rp -39.0
3.800 1p -208.3
DECOUPLER PLOT
dn H1 wc 240
dof 0 sc 39
dm YYy Vs 94
dmm w th 68
dpwr 36 nm cdc ph
dmf 11507
J L
L | I I I I Ll 1 1 1) I I
116.5 ppm
“ l v XA J A H
,"I’ﬁ77r71’l LI I | |'r‘|"’lil_|71ﬂr"l T I T |']'| |7|7T'T717I'l LI O B B | I I LI B A B B | l T717T | I LI D U D B B B | I 17y v I LI | LI L | 1 T T
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VI-DR-66-1H MeO

Archive directory: /home/drajasek/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul NH
Solvent: CDC13 0
Ambient temperature _— P/

File: VI-DR-66-1H = \\()Et

INOVA-500 *“Inova500" ()Et

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.892 sec

Width 7995.2 Hz

8 repetitions
OBSERVE  H1, 499.6847200 MHZ 3k
DATA PROCESSING

FT size 32768
Total time 0 min, 23 sec

T T T I’T T T 1 1 Igﬁi T T e ] 1 T T l—rka -l T T I L T T I T T 1 l T T T T | L T T T | T T T T ‘
9 8 7 6 S 4 3 2 1 ppm
Ly ! e i —
0.90 0.91.03 1.00 1.12 5.90
1.871.93 4,25 3.98 2.93
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VI-DR-66-13C

Archive directory: /home/drajasek/vnmrsys/data Aﬂe()
Sample directory:
File: CARBON

Pulse Sequence: s2pul NH
Solvent: CDC13

Ambient temperature _ F¢
User: 1-14-87 -
INOVA-500 "Inova500" = \ - OEt

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.300 sec
width 314098.5 Hz

17000 repetitions

OBSERVE C13, 125.6457928 MHz 3k
DECOUPLE H1, 499.8872185 MHz
Power 36 dB

conttnuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT stze 131072
Total time 10 hr, 54 min, 19 sec

lﬂ J Ll H

[ e e e e e e e Y e L L Y I Y L L e (L L L (O N L L B
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VI-DR-59-1H

Archive directory: /home/drajasek/vnmrsys/data

Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
File: VI-DR-59-1H
INOVA-500 "Inova500"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.892 sec

Width 7995.2 Hz

8 repetitions
OBSERVE Hi, 499.6847200 MHz
DATA PROCESSING

FT size 32768

Total time 0 min, 23 sec

MeO

—_
N

|"fﬁﬁ‘l—'7'l Tt T I T T T T | T T T 1 I T
7 6 5 4 3
L L.J
1.93 1.03 3.00
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VI-DR-59-13C

Archive directory: /home/drajasek/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
User: 1-14-87

File: VI-DR-59-carbon
INOVA-500 "InovaSo00"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.300 sec

Width 31409.5 Hz

3328 repetitions

OBSERVE C13, 125.6457928 MHz
DECOUPLE H1, 499.6872185 MHz
Power 36 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

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

i

MeO

LI L s e e I S O L e [ R D R ) L A
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VI-DR-50-1H

Archive directory: /home/drajasek/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: COC13

Ambient temperature

File: VI-DR-50-1H

INOVA-500 "Inova500" MeO

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 1.892 sec NH

Width 7995.2 Hz

12 repetitions 8 Fy
OBSERVE  H1, 499.6847200 MHz -
DATA PROCESSING // \~OEt
FT size 32768 OFEt

Total time 0 min, 34 sec

3m

-t 1 T T I T 1 T T I T T T T I T T T T l T Al T ' T T T T | T T T T ] T T T T l T T T T "'7 T T T T I
9 8 7 6 4 2 1 ppm
e Lt ot i
5.01 2.02 3.88 2.00 5.79
2.07 1.13 4.22 2.07
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VI-DR-50-13C

Archive directory: /home/drajasek/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
User: 1-14-87

File: VI-DR-50-13C
INOVA-500 "“InovaSo00"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.300 sec

wWidth 31409.5 Hz

13000 repetitions
OBSERVE C13, 125.6457928 MHz
DECOUPLE H1, 499.6872185 MHz
Power 36 dB

continuously on

WALTZ~-16 modulated
DATA PROCESSING

Line broadening 0.5 Hz
FT size 131072
Total time 8 hr, 20 min, 21 sec

|

MeO

3m

[,

L

)

i

T
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VI-DR-73-1H

Archive directory: shome/drajasek/vnmrsys/data
Sample directory:
File: PROTON

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
INOVA-500 "InovaSoo0*

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.892 sec

width 7995.2 Hz

8 repetitions
OBSERVE H1, 499.6847200 MHz
DATA PROCESSING
FT size 32768
Total time 0 min, 23 sec

MeO
NH
G
AcO. #  R-oEt
OEt

I | I I I 1 | ] I I I | I I 1 ) | 1 1 1 t l I 1 1 ﬁ
5 q 3 2 1 ppm
! Ly e
3.90 2.95 .
1.16 1.08 3.07 6.10
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VI-DR-73-13C

Archive directory: /home/drajasek/vnmrsys/data

Sample directory:
File: CARBON

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
User: 1-14-87
INOVA-500 "Inova500"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.300 sec

Width 31409.5 Hz

12000 repetitions
OBSERVE C13, 125.6457928 MHz
DECOUPLE H1, 499.6872185 MHz
Power 36 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 131072
Total time 7 hr, 41 min, 52 sec

MeO

AcO. F

3n

19

.
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