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Experimental Section

General Methods: Column chromatography was performed using Silica gel 60. Chloroform and THF
were distilled from P,0O; and sodium-benzophenone, respectively. Other organic solvents were dried
and distilled prior to use. InBr;, InCl;, and In(OTf), were commercial available, and used without a
further purification. All reactions were carried out under a nitrogen atmosphere, unless otherwise noted.
'H-NMR spectra were measured at 500 MHz using tetramethylsilane as an internal standard. "C-NMR
spectra were measured at 125 MHz using the center peak of chloroform (77.0 ppm) as an internal
standard. High-resolution mass was measured using NBA (3-nitrobenzylalcohol) as a matrix. The ester
compounds 1 and 3a-c, and Sa,b, which were prepared from the corresponding alcohol/thiol and acetyl
chloride, are known compounds, and were identified by 'H NMR and C NMR by comparison to
literature data. 2-Phenylethyl acetate (1a), benzyl acetate (1b), ethyl benzoate (1i), 3-isochromanone
(10), ethyl thiophenyl-2-acetate (1m), 3-phenylpropanoic acid (Sc¢), and 4-phenyl-2-butanone (5d) were
commercial available and used without a further purification. Phenethyl butyrate (1e), phenethyl
isobutyrate (1f), and y-lactone (1n) were also purchased.

General Procedure for the preparation of esters: An alcohol (10 mmol), acetyl chloride (20 mmol),
and Et;N (20 mmol) were successively added via a syringe to anhydrous Et,O (20 mL) at room
temperature under a N, atmosphere. The reaction mixture was stirred for 2 h. The resulting
precipitation was filtered, and the filtrate was washed with H,O. The organic layer was dried over
anhydrous Na,SO,, and evaporated under reduced pressure. The crude product was purified by a silica
gel chromatography (hexane : AcOEt = 8 : 2) to give the corresponding ester as shown in Table 2,
Scheme 1, and Scheme 2.

4-Nitrophenethyl acetate" (1c¢): 89% yield; colorless needles; 'H NMR (500 MHz, CDCl,) § 2.01 (s,
3H), 3.03 (t, 2H, J = 6.5 Hz), 4.30 (t, 2H, J = 6.5 Hz), 7.36 (d, 2H, J = 8.5 Hz), 8.14 (d, 2H, J = 8.5
Hz); "C NMR (125 MHz, CDCl,) § 20.8, 34.9, 63.8, 123.7, 129.7, 145.7, 146.9, 170.8; MS (EI) m/z
209 (M), 151 (100%).

3-Phenylpropyl acetate” (1d): 99% yield; yellow oil; "H NMR (500 MHz, CDCl,) 6 1.97 (quint, 2H, J
=7.0 Hz), 2.05 (s, 3H), 2.69 (t, 2H, J = 7.0 Hz), 4.09 (t, 2H, J = 7.0), 7.18-7.30 (m, 5H); "C NMR (125
MHz, CDCl,) & 20.9, 30.2, 32.2, 63.8, 126.0, 128.3, 128.4, 141.2, 171.1; MS (EI): m/z 178 (M"), 91
(100%).

Methyl (4-bromophenyl)acetate” (1h): 89% yield; colorless oil; '"H NMR (500 MHz, CDCl,) § 3.58
(s, 2H), 3.69 (s, 3H), 7.15 (d, 2H, J = 8.5 Hz), 7.44 (d, 2H, J = 8.5 Hz); "C NMR (125 MHz, CDCl;) §
40.5, 52.1, 121.2, 130.9, 131.4, 132.9, 171.4; MS (EI) m/z 229, 231 (M*, M*+2).

n-Decyl acetate” (1j): 99% yield; yellow oil; '"H NMR (500 MHz, CDCl,) § 0.85 (t, 3H, J = 7.0 Hz),
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1.23-1.40 (m, 14H), 1.58 (quint, 2H, J = 7.0 Hz), 2.01 (s, 3H), 4.02 (t, 2H, J = 7.0 Hz); °C NMR (125
MHz, CDCl,) 6 14.0, 20.9, 22.6, 25.9, 28.6, 29.2, 29.3, 29.5 (d), 31.8, 64.6, 171.2; MS (FAB): m/z 201
(M+H, 100%).

1-Acetoxy-10-bromo decane” (1k): 99% yield; colorless oil; '"H NMR (500 MHz, CDCl,) 8 1.20-1.30
(m, 10H), 1.35 (m, 2H), 1.55 (t, 2H, J = 7.0 Hz), 1.78 (quint, 2H, J = 7.0 Hz), 1.98 (s, 3H), 3.33 (t, 2H,
J=7.0Hz), 3.98 (t, 2H, J = 7.0 Hz); *C NMR (125 MHz, CDCl,)  21.0, 25.8, 28.1, 28.5, 28.7, 29.1,
29.2,29.3,32.8, 33.9, 64.5, 171.1; MS (EI) m/z 278 (M), 280 (M*+2), 107 (100%).

2-Decyl acetate” (11): 99% yield; colorless oil; '"H NMR (500 MHz, CDCl,) & 0.88 (t, 3H, J = 7.0 H),
1.21 (t, 3H, J = 6.5 Hz), 1.26-1.30 (m, 12H), 1.46 (m, 1H), 1.58 (m, 1H), 2.03 (s, 3H), 4.89 (sex, 1H, J
= 6.5 Hz); "C NMR (125 MHz, CDCL,) § 14.1, 19.9, 21.4, 22.6, 25.4,29.2, 29.4, 29.5, 31.8, 35.9, 71.1,
170.8; MS (EI): m/z 200 (M*), 103 (100%).

Diphenylmethyl acetate® (3a): 88% yield; yellow oil; '"H NMR (500 MHz, CDCl;) & 2.16 (s, 3H),
6.88 (s, 1H), 7.28 (m, 2H), 7.33-7.35 (m, 8H); *C NMR (125 MHz, CDCl,) § 21.3, 76.7, 127.1, 127.9,
128.5, 140.2, 170.0; MS (EI): m/z 226 (M"), 166 (100%).

a-Methylbenzyl acetate® (3b): 92% yield; yellow oil; '"H NMR (500 MHz, CDCl,) & 1.53 (d, 3H, J =
6.5 Hz), 2.07 (s, 3H), 5.89 (g, 1H, J = 6.5 Hz), 7.29 (m, 1H), 7.33 (m, 4H); °C NMR (125 MHz,
CDCl,) 6 21.3,22.2,72.3, 126.1, 127.8, 128.5, 141.7, 170.3; MS (EI): m/z 164 (M), 104 (100%).
4-Phenyl-3-butene-2-ol acetate” (3¢): 99% yield; colorless oil; '"H NMR (500 MHz, CDCL,) & 1.33 (d,
3H, J = 6.5 Hz), 2.00 (s, 3H), 5.45 (quint, 1H, J = 6.5 Hz), 6.12 (dd, 1H, J=16.0, 7.5 Hz), 6.53 (d, 1H,
J=16.0 Hz), 7.17 (m, 1H), 7.25 (m, 2H), 7.30 (m, 2H); °C NMR (125 MHz, CDCl,) § 20.4, 21.4, 71.0,
126.5,127.9, 128.5, 128.8, 131.5, 136.3, 170.3; MS (EI) m/z 190 (M"), 129 (100%).

Phenethyl thioacetate® (5a): 86% yield; colorless oil; '"H NMR (500 MHz, CDCL,) & 2.33 (s, 3H), 2.87
(t,2H, J =7.5Hz), 3.12 (t, 2H, J = 7.5 Hz), 7.23 (m,3H), 7.30 (m, 2H); *C NMR (125 MHz, CDCL,) §
30.5, 30.7, 35.8, 126.5, 128.5, 128.6, 140.0, 195.7; MS (EI): m/z 180 (M"), 75 (100%).
N-Phenethylacetamide” (5b): 91% yield; colorless oil; '"H NMR (500 MHz, CDCL,) & 1.90 (s, 3H),
2.80 (t, 2H, J = 7.0 Hz), 3.48 (d, 2H, J = 7.0 Hz), 7.17-7.23 (m, 3H), 7.27-7.31 (m, 2H); “C NMR (125
MHz, CDCl,) 6 23.1, 35.5, 40.6, 126.3, 128.5, 128.6, 138.8, 170.1 ; MS (EI): m/z 163 (M").

General procedure for the reduction of esters using the InBr;-Et,SiH system: To a freshly distilled
CHCI, solution (0.6 mL) in a screw-capped vial under N, atmosphere, ester 1 (0.6 mmol), InBr; (10.6
mg, 0.0300 mmol) and Et,;SiH (380 mL, 2.40 mmol) was successively added, and the vial was sealed
with a cap containing a PTFE septum. During the stirring of the reaction mixture at 60 °C (bath

temperature), the solution turned from colorless to yellow, then to orange. The reaction was monitored
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by GC analysis until consumption of the starting ester. After the reaction, H,O (3 mL) was added, and
the resulting orange suspension was stirred continuously until the disappearance of the color. The
aqueous layer was extracted with CH,Cl, (15 mL), the combined organic phase was dried over
anhydrous Na,SO, filtered, and then evaporated under reduced pressure. The crude product was
purified by flash column chromatography (SiO,/ hexane : AcOEt = 99 : 1) to give the corresponding

ether 2 as shown in Table 2, and in Scheme 2.

Ethyl phenethyl ether'” (2a): 86% yield; colorless oil; '"H NMR (500 MHz,
CDCL,) & 1.20 (t, 3H, J = 7.5 Hz), 2.90 (t, 2H, J = 7.5 Hz), 3.50 (q, 2H, J = 7.5 Hz),
3.63 (t, 2H, J = 7.5 Hz), 7.22 (m, 3H), 7.28 (m, 2H); *C NMR (125 MHz, CDCl,)

0 15.2, 36.4, 66.2, 71.6, 126.1, 128.3, 128.9, 139.0; MS (EI): m/z 150 (M"), 105
(100%).

Ethyl benzyl ether'” (2b): 69% yield; colorless oil; '"H NMR (500 MHz, CDCL,) §
1.25 (t, 3H, J = 7.0 Hz), 3.54 (q, 2H, J = 7.0 Hz), 4.51 (s, 2H), 7.26 (m, 1H), 7.33 (m,  Ph" 0"
4H); “C NMR (125 MHz, CDCl,) & 15.2, 65.7, 72.7, 127.5, 127.7, 128.3, 138.6; MS

(ED): m/z 136 (M"), 91 (100%).

Ethyl 4-nitrophenethyl ether (2¢): 61% yield; brown oil; 'H NMR (500

MHz CDCL) 8 1.19 (t, 3H,J = 7.0 H2), 2.98 (1. 2H./ = TO H2), 349 (1. )

2H,J=7.0Hz), 3.67 (t,2H, J=7.0 Hz), 7.39 (d, 2H, J = 8.5 Hz), 8.15 (d, \©\/\

2H, J = 8.5 Hz); "C NMR (125 MHz, CDCL,) § 15.1, 36.2, 66.4, 70.3, 0™
123.5, 129.7, 146.6, 147.3; MS (FAB): m/z 196 (M*+1, 100%), HRMS

(FAB): Calcd for C,,H,,NO;: 196.0974, Found: 196.0978.

Ethyl 3-phenylpropyl ether'” (2d): 89% yield; colorless oil; 'H NMR (500 MHz,

CDClL,) § 1.21 (t, 3H, J = 7.0 Hz), 1.90 (m, 2H), 2.69 (t, 2H, J = 7.0 Hz), 3.42 (t, Ph

2H, J = 7.0 Hz), 3.46 (q, 2H, J = 7.0 Hz), 7.17 (m, 3H), 7.27 (m, 2H); °C NMR kAO/\
(125 MHz, CDCl,) & 15.2, 31.3, 32.4, 66.1, 69.7, 125.7, 128.3, 128.4, 142.0; MS

(ED): m/z 164 (M"), 118 (100%).

n-Butyl phenethyl ether'” (2e): 71% yield; colorless oil; 'H NMR (500 MHz,

CDCL,) $ 0.91 (t, 3H, J = 7.0 Hz), 1.35 (sex, 2H, J = 7.0 Hz), 1.56 (quint, 2H, J

=7.0 Hz), 2.89 (t, 2H, J = 7.0 Hz), 3.43 (t, 2H, J = 7.0 Hz), 3.62 (t, 2H,J=7.0  Ph \/\O/\)
Hz), 7.20 (m, 3H), 7.28 (m, 2H); C NMR (125 MHz, CDCI,) & 13.9, 19.3,

31.8, 36.4, 70.8, 71.8, 126.1, 128.3, 128.9, 139.1; MS (EI): m/z 178 (M"), 57

(100%).

Ph\/\o/\
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Phenethyl isobutyl ether (2f): 71% yield; colorless oil; 'H NMR (500 MHz,

CDCl,) 6 0.89 (d, 6H, J =7.0 Hz), 1.84 (m, 1H), 2.89 (t, 2H, J = 7.0 Hz), 3.20 (d,

2H, J = 6.5 Hz), 3.62 (t, 2H, J = 7.0 Hz), 7.20 (m, 3H), 7.28 (m, 2H); "C NMR  Ph \/\O/W/
(125 MHz, CDCl,) 6 19.4, 28.4,36.4,71.9, 76.7, 126.1, 128.3, 128.9, 139.2; MS

(FAB): m/z 178 (M*), 105 (100%); HRMS (FAB) Calcd for C,,H,O 178.1358,

Found 178.1337.

Methyl 4-bromophenethyl ether'® (2h): 62% yield; colorless oil; 'H NMR

(500 MHz, CDCI,) 6 2.83 (1, 2H, J = 7.0 Hz), 3.34 (s, 3H), 3.57 (1L 2H,/ =70

Hz), 7.09 (d, 2H, J = 8.0 Hz), 7.40 (d, 2H, J = 8.0 Hz); "C NMR (125 MHz, \©\ﬁ
CDCl,) 6 35.6, 58.7, 73.1, 120.0, 130.9, 131.4, 138.0; MS (EI) m/z 215, 217 o~
(M*, M*+2).

1-Ethoxydecane'” (2j): 77% yield; colorless oil; 'H NMR (500 MHz, CDCl,) &

0.88 (t, 3H, J=7.0 Hz), 1.20 (t, 3H, J = 7.0 Hz), 1.25-1.40 (m, 14H), 1.57 (quint, o~
2H, J = 7.0 Hz), 3.40 (t, 2H, J = 7.0 Hz), 3.46 (q, 2H, J = 7.0 Hz); °C NMR (125 (:\/j
MHz, CDCl,) 6 14.1, 15.2, 22.7, 26.2, 29.3, 29.5, 29.7, 29.6, 29.8, 31.9, 66.0,

70.8; MS (EI) m/z 186 (M", 100%).

1-Bromo-10-ethoxydecane'” (2k): 73% yield; colorless oil; '"H NMR (500

MHz, CDCl,) 6 1.20 (t, 3H, J = 7.5 Hz), 1.25-1.30 (m, 10H), 1.42 (m, 2H), o
1.56 (t, 2H, J = 7.5 Hz), 1.85 (quint, 2H, J = 7.5 Hz), 3.40 (t, 4H, J = 7.5 Hz), @

3.46 (q, 2H, J = 7.5 Hz): °C NMR (125 MHz, CDCL,) § 15.1, 26.1, 28.0, 28.6, Br
29.2, 29.3, 29.4, 29.7, 32.7, 33.7, 65.9, 70.6; MS (EI): m/z 264 (M"), 266

(M*+2), 71 (100%).

2-Ethoxydecane” (2l): 69% yield; colorless oil; "H NMR (500 MHz, CDCl,) §

1.25 (m, 11H), 1.28 (brs, 2H), 1.45 (brs, 1H), 3.29 (sex, 1H, J = 6.0 Hz), 3.34

(quint, 1H, J = 7.0 Hz), 3.46 (quint, 1H, J = 7.0 Hz); “C NMR (125 MHz,

CDCl,) 8 14.1, 15.6, 19.8, 22.7, 25.6, 29.3, 29.6, 29.8, 31.9, 36.7, 63.5, 75.2;

MS (EI) m/z 186 (M"), 73 (100%).

1-Ethoxy-2-(2-thiophenyl)ethane (2m): 55% yield; colorless oil; '"H NMR (500

MHz, CDCl,) & 1.22 (t, 3H, J = 7.0 Hz), 3.10 (t, 2H, J = 7.0 Hz), 3.53 (dd, 2H, J

=7.0,7.0 Hz), 3.66 (t, 2H, J = 7.0 Hz), 6.86 (d, 1H, J = 3.5 Hz), 6.93 (dd, 1H, J = m
5.5,3.5 Hz), 7.14 (d, 1H, J = 5.5 Hz); °C NMR (125 MHz, CDCl,) & 15.2, 30.5, S 0"
66.3, 71.2, 123.5, 125.0, 126.6, 141.3; MS (EI) m/z 156 (M*). HRMS (FAB):

0.81 (t, 3H, J = 7.0 Hz), 1.05 (d, 3H, J = 6.0 Hz), 1.12 (t, 3H, J = 7.0 Hz), 1.20- (\A/\ro\/
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Calcd for CgH,;0S: 157.0687, Found: 157.0690.

Isochroman'® (20): 84% yield; colorless oil; '"H NMR (500 MHz, CDCl,) § 2.86 (t, 2H,
J=5.5Hz),3.97 (t,2H, J=5.5 Hz), 4.77 (s, 2H), 6.97 (m, 1H), 7.11 (m, 1H), 7.16 (m, ©ijo
2H); "C NMR (CDCl,) § 28.3, 65.4, 67.9, 124.4, 125.9, 126.3, 128.9, 133.2, 134.9; MS
(EI) m/z 134 (M"), 104 (100%).

Diphenylmethane'” (4a): 98% yield: colorless oil; 'H NMR (500 MHz, CDCl,) § 3.98
(s, 2H), 7.20 (m, 6H), 7.27 (m, 4H); "C NMR (125 MHz, CDCL,) § 41.9, 126.0, 128.4,
128.9, 141.1; MS (EI) m/z 168 (M*, 100%).

Ethylbenzene'” (4b): 76% yield; colorless oil; 'H NMR (500 MHz, CDCL,) § 1.24 (t, 3H,
J=17.5Hz),2.65(q, 2H, J = 7.5 Hz), 7.18 (m, 3H), 7.28 (m, 2H); "C NMR (125 MHz, Ph™
CDCl,) 6 15.6, 28.9, 125.6, 127.8, 128.3, 131.8, 144.2; MS (EI) m/z 106 (M"), 91

(100%).

B-Ethyl styrene'® (d¢): 41% yield; colorless oil; '"H NMR (500 MHz, CDCL,) 8 1.09

(t,3H, J=7.5 Hz), 2.23 (quint, 2H, J = 7.5 Hz), 6.27 (dt, 1H, J = 6.5 Hz, 16 Hz), 6.37 Ph. o~
(d, 1H, J = 16 Hz), 7.18 (m, 2H), 7.27 (m, 2H), 7.34 (m, 1H): °C NMR (125 MHz,

CDCl,) 8 13.6, 26.1, 125.9, 126.7, 128.5, 128.8, 132.6, 137.9; MS (EI): m/z 132 (M").
1-Phenyl-2-butene'” (4¢’): 18% yield; colorless oil; '"H NMR (500 MHz, CDCL,) §

1.68 (d, 3H, J = 6.0 Hz), 3.31 (d, 2H, J = 6.5 Hz), 5,48-5.54 (m, 1H), 5.56-5.62 (m, Ph™ >N
1H), 7.18 (m, 2H), 7.27 (m, 2H), 7.34 (m, 1H): °C NMR (125 MHz, CDCL,) & 17.9,
39.0, 125.9, 126.3, 128.3, 128.4, 130.0, 141.1; MS (EI): m/z 132 (M").
3-Phenyl-1-propanol®” (6¢): 32% yield; colorless oil; 'H NMR (500 MHz,
CDCl,) & 1.45 (brs, 1H), 1.90 (quint, 2H, J = 7.5 Hz), 2.71 (t, 2H, J = 7.5 Hz),
3.67 (t,2H, J = 7.5 Hz), 7.20 (m, 3H), 7.28 (m, 2H); "C NMR (125 MHz, CDCl,)
032.1,34.2,62.2,125.8, 128.4, 141.8; MS (EI): m/z 136 (M").
Bis(4-phenyl-2-butyl)ether*” (6d): 88% yield; colorless oil; '"H NMR (500 MHz,
CDCL,) 8 1.15 (dd, 3H, J = 6, 16 Hz), 1.72 (m, 1H), 1.82 (m, 1H), 2.63 (m, 1H), Phw
2.73 (m, 1H), 3.48 (m, 1H), 7.17 (m, 3H), 7.27 (m, 2H); *C NMR (125 MHz, PhV\(O
CDCl,) 6 20.7 (d), 32.0 (d), 38.9 (d), 72.5 (d), 125.6 (d), 128.3 (d), 128.4 (d),

142.4 (d); MS (FAB): m/z 283 (M'+H), 133 (100%); HRMS (FAB): Calcd for

C,,H,,0: 283.2061, Found: 283.2062.

Ph
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4.000 sec
7.5 us
1H
244 ¢

7.24 ppm
0.23 Hz
11

1h



Single Pulae

riment

- 2.0519
- 2.3249

11.0021

3,0000

- 2.1727
2.1115
2.1419

—
_—

DATIM
EXMOD
OBSET

POINT

FD
Wl

SLVNT
EXREF
BF

7.210

Single Pulse Experiment

3,995
3.982
3.9648 -
3.350
3.2
3.324

1.876
1.355
1.227

0.000 ——1 o—

L, 0.9952

12.3430

3.0000

1
=k

3 1343

3.0215

—

Lo—

PEM

HO

2
1 J | -

7.265

4.918
4.905
4.893
4.880
4.867
4.854

G IN

oo wn~n O~
NOoOWLoOoOMo W
SWTNNNA®®®

NH AN O0 0

S10

Tt
0.000 — =

0.071 —

-8ingle Pulse

E:\tm-283-2-1H.4ls
Experime
20-FEB-2007 17:50:25

1H
single lese.exp
500.00 MHz

162.00
416.0
16384
7507.5
8
2.182
4.000
7.5

1H
23.6

0.00
0.23
i1

Hz
sec

sec
us

a

1k

E:\OX' JT\tm=-157-1H-2.als
Single Pulse Experiment
6-NOV-2006 17:17:52

1H

single_pulse.exp

500.00
162.00
416.0
16384
7507.5
-}

2.182
4.000
1.5

MHz
KHz
Hz

Hz
sec

sec
us

PP
Hz

1l



Single Pulsd Experiment

DFILE E:\tm-185-1H.als
COMNT Single Pulse Experiment
DATIM 24-NOV-2006 15:55:20
OBNUC 1H
EXMOD single_pulse.exp
OBFRQ .00 MHz
s g OBSET 162.00 KHz
- e - EE OBFIN 416.0 Hz
4 ] ° o POINT 16384
& o G FREQU 7507.5 Hz
a1 i ~ SCANS 8
ACQTM 2.182 sec
] PD 4.000 sec
| PWl 7.5 us
| i IRNUC 1H
CTEMP 24.2 ¢
SLVNT CDCL3
EXREF 0.00 ppm
BF 0.23 Hz
| RGAIN 15
Q
' L [ _LJ
PPM
T T T T T T T T T T T T T T T ﬂ’_'| T _w
].P ] [ 4 0
SerSHnS ShoAdGRoaR 22a 2
MANNNNNN W W N T T oo NN =
N AT Mmoo nel ] o
Single Pulse with Broadband Decoupling
DFILE E:\tm-185-13C.als
COMNT Single Pulse with Broadband
DATIM 24-HOV-2006 16:04:32
OBHUC  13C
EXMOD single_pulse_dec
OBFRQ 125.00 MHz
OBSET 777.00 KHz
OBFINR 875.5 Hz
POINT 32768
FREQU 31446.5 Hz
SCANS 237
RCOTM 1,042 sec
PD 1.000 sec

e,
e

139,014
128.858
128.309
126.126

e

77.252 |
77.000 %-_,
76.741 &
T71.575

66.187 ——1

S11

36.405



Single Pulse Experiment

DFILE E:\tm-276-3-1H.als
! COMNT Single Pulse Experiment
I DATIM 30-JAN-2007 19:52:57

: OBNUC 1H
| EXMOD ainqlsﬁpul.:e.exp
i OBFRQ 500.00 MHz
OBSET 162.00 KHz
OBFIN 416.0 Hz
POINT 16384
FREQU 7507.5 Hz
SCANS 8
ACQTH 2.182 sec
ED 4.000 sec
Wl 7.5 us
ﬂ' IRRUC 1H
= CTEMP 26.2 ¢
) = SLVNT CDCL3
= EXREF 0.00 ppm
o EF 0.23 Hz
o RGAIN 17
k= 8
= =
o o8
P
o
9
=
!
L N
PEM
1 T T I I I T | T T I T T 1 'r T T T 1 T _1
J.FI 8 6 4 2 0 |
7N N A |
W O e N w0 ~- - O™ s ] (=1
SARERAN 8 &893 83Q s
e - @ m oo - =

Single Pulse with Broadband Decoupling

DFILE E:\tm-276-3-13C.als
COMNT Single Pulse with Broadt
DATIM 30-JAN-2007 20:07:37
OBNUC 13C

EXMOD single_pulse_dec
OBFRQ 125.00 MHz
OBSET 777.00 KHz
OBFIN 875.5 Hz
POINT 32768

FREQU 31446.5 Hz
SCANS 351

ACQTM 1.042 sec

PD 1.000 sec

PWl 4.2 us
IRNUC 1H

CTEMP 28.1 ¢

SLVNT CDCL3

EXREF 77.00 ppm

BF 0.50 Hz
RGAIN 30

=1
=
pr}
w
-
@
Qo
-
o—
o
=
o
o
~J
o
w
=
ta
w
=

138.625 —
127.652 —
127.477 -

128.347
15.207



Single Pulse Experiment
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Single Pulse with Broadband Decoupling

DFILE

| COMNT

DATIM
OBHUC

| EXMOD

OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
FWl
IRNUC
CTEMP
SLVNT
EXREF
EF
RGAIN

s an e A I W N o)
PEM
L [ L L I T T T ] LI | T T T 1 ! 1 LI | LI I 1 T T LI | i
260 175 150 125 100 75 50 25 0
N 1] AT |
= = [=] - NOoO®@mMmo w -
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E:\tm-301-f2-1H.als
Single Pulse Experiment
1-MAR=-2007 16:27:04

1H

single_pulse.exp

500.00
162.00
416.0
16384
7507.5
B
2.182
4.000
7.5
1H

24.1

CDCL3
0.00
0.00

MHz
KHz
Hz

Hz
sec
sec

us

c

ppm
Hz

15

2C

C:\Windows\Abis, A~ 18\ tm-:
Single Pulse with Broadl

1-MAR-2007 16:45:16
13C

single_pulse_dec
125.00 MHz

777.00
875.5
32768
31446.5
509
1.042
1.000
.4.2
1H

25.2

CDCL3
77.00
0.50
30

KHz
Hz

Hz

sec
sec

2C

0N



Single Pulse Experiment

DFILE E:\tm-225-1H.als
COMNT Single Pulse Experiment
DATIM 26-DEC-2006 18:46:10
OBNUC 1H
EXMOD single_pulse.exp
OBFRQ 500.00 z
OBSET 162.00 KHz
OBFIN 416.0 Hz
POINT 16384
- o FREQU 7507.5 Hz
] =1 SCANS 8
e 3 2 2 8 ACOTM 2.182 sec
= 2 H - PD 4.000 sec
P a o o~ PWl 7.5 us
{ . IRNUC 1H
I ‘ ] CTEMP 25.4 ¢
| SLVNT CDCL3
1 EXREF 0.00 ppm
BF 0.00 Hz
RGAIN 12
o
QY
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PPN
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Single Pulse with Broadband Decoupling
DFILE E:\tm-225-13C.als
COMNT Single Pulse with Br:
DATIM 26-DEC-2006 18:56:07
OBNUC 13C
EXMOD single_pulse_dec
OBFRQ 125.00 MHz
OBSET 777.00 KHz
OBFIN 875.5 Hz
POINT 32768
FREQU 31446.5 Hz
SCANS 267
ACOTM 1.042 sec
PD 1.000 sec
PW1 4.2 us
IRNUC 1H
CTEMP 21.5 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.50 Hz
RGAIN EL
. ‘ {
o]
©
N
| " 1 | I i L
v v
FPM|
r||||||||'1_|'|||Ir1i||||||||||r||||‘|||.]|
Q0 175 150 125 100 75 50 25 [}
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Single Pulse Experiment

339053

1.92

1.9947
1.9964

et oy 2+ 0118

— __ 2.1264
—__2.0157

3.0000

DFILE

DATIM
OBNOC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS

PW1

IRNUC
CTEMP
| SLVNT
EXREF

RGAIN

Single Pulse with Broadband Decoupling

S15
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E:\tm-070129-1H.als
Single Pulse Experime
29-JAN-2007 15:20:03

1H

single_pulse.exp
50

162.00
416.0
16384

7507.5

8

2,182
4.000
7.5
1H

24.3

CDCL3
0.00
0.23
17

2e

0 MHz

KHz
Hz

Hz

sec
sec

ppm
Hz

E:\tm-070129-13C.als
Single Pulse with Broa
29-JAN-2007 15:30:18

13C

sinql-ipulse_dec
125.00 MHz

777.00
875.5
32768
31446.5
275
1.042
1.000
4.2
1H

27.1

CDCL3
77.00
0.50
30

EHz
Hz

Hz
sac

sec
us

Hz

2e



Single Pulse Experiment

DFILE E:\tm-280-1H.als
COMNT Single Pulse Experim
DATIM  9-FEB-2007 15:50:58
OBNUC 1H
:‘ EXMOD sing 1&_?018! .BXp
b OBFRQ 00.00 MHz
) OBSET 162.00 KHz
o OBFIN 416.0 Hz
POINT 16384
FREQU 7507.5 Hz
= SCANS 8
& o v oo ACQTM 2.182 sec
S S ko BD 4,000 sec
& S a9 5 FWl 7.5 us
H|' [ 4 IRNUC 1H
i | % CTEMP 23.5 ¢
| l ‘ e SLVNT CDCL3
[ , [ EXREF 0.00 ppm
! I ' BF 0.23 Hz
RGAIN 16
a y—
(9]
do )
- —
PRM|
i T | T T |"'! T T T | —
o i
lf_ 4 1 (| 2‘ | [l _i_ —_—
MOV NOMNOU NN W2 (=]
MNeEAOS RSO A ONMMN -GN (=3
mwwr\l-—lmwwwawwwmmmqq (D-
MEmm P NN N A A A SO o

Single Pulse with Broadband Decoupling

DFILE E:\tm-280-13C.als
COMNT Single Pulse with Br

DATIM 9-FEB-2007 16:02:21

OBNUC 13C
EXMOD single_pulse dec
OBFRQ 125.00 MHz
OBSET 777.00 EHz
OBFIN 875.5 Hz
POINT 32768
FREQU 31446.5 Hz
SCANS 309
ACQTM 1.042 sec
D 1.000 sec

5 W1 4.2 us
IRNUC 1H
CTEMP 24.8 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.50 Hz
RGAIN 30
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e, 2.00
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120,022
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—

1.589 ——

KF-20-1H-2. 1
Single Pulse Experime
25-05-2007 156:18:44
L}
single_pulse. exp
500, 16 Mz
2. 41 KHz
6.01 He

16384
7507.51 Hz

8
2. 1823 sec
4. 0000 sec
7. 50 usec

2.0¢c

0.00 ppm
0. 93 Hz
18

KF=20-13C-2. 1
Single Pulse with Bre
i&ﬂﬁ—m’? 15:27:08

single_pulse_dec
125,77 MHz
7.87 KHz
4.21 Hz
32768
31446. 54 Hz
178
1. 0420 sec

1. 0000 sec
4. 17 usec
IH

4.0c
COCLE
7. 00 ppm
0.93 He
30

2h



Single Pulse Experiment

= 2:9898

—__1.9891
———peppsy  14.4347

2.9968
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a
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Single Pulse with Broadband Decoupling

0.000 ——f-o—

DFILE

DATIM
QBNUC

OBFRQ
OBSET
OBFIN
POINT

SCANS
ACQTM
FD

| IRNUC
CTEMP
SLVNT
EXREF
BF

RGAIN

77.259

E:\tm-277-1H.als
Single Pulse Experime
1-FEB-2007 16:09:14

1H
single_pulse.exp
500.00 MHz
162.00 KHz
416.0 Hz
16384
7507.5 Hz
8
2.182 sec
4.000 sec
7.5 us
1H
24.7 ¢
CDCL3
0.00 ppm
0.23 Hz
13

o~

E:\tm-277-13C.als
Single Pulse with Bre
1-FEB-2007 16:17:12

13c
single_pulse_dec
125.00 MHz

777.00
875.5
32768
31446.5
209
1.042
1.000
4,2
1H

26.3

CDCL3
77.00
0.50
30

o

KHz
Hz

Hz

sec
sec

us
<
Ppm
Hz



Single Pulse Experiment
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DFILE C:\Windows\AB4s, K™ 18\t
COMNT Single Pulse Experime
DATIM 3-MAR-2007 10:22:42
OBHUC 1H
EXMOD single pulse.exp
OBFRQ 500.00 MHz
OBSET 162.00 KHz
OBFIN 416.0 Hz
POINT 16384
FREQU 7507.5 Hz
SCANS 8
ACQTM 2.182 sec
ED 4.000 sec
PH1 7.5 us
IRNOC 1H
CTEMP 24.3 ¢
SLVNT CDCL3
EXREF 0.00 ppm
BF 0.23 Hz
RGAIN 7
i
DFILE C:\Windows\AD¥ A~ 18\t
COMNT Single Pulse with Bro
DATIM 3-MAR-2007 10:27:25
OBNUC 13C
EXMOD single_pulse_dec
OBFRQ 125.00 MHz
OBSET 777.00 KHz
OBFIN B875.5 Hz
POINT 32768
FREQU 31446.5 H=z
SCANS 113
ACQTM 1.042 sec
PD 1.000 sec
PW1 4.2 us
IRNUC 1H
CTEMP 26.3 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 0.50 Hz
BGAIN 30
ir



Single Pulse Experiment

B70

3.0000

*¥b63

8:8836

1

_—
—

Single Pulse with Broadband Decoupling

7.192 —

494

480

476

467

462
3.452
3.448

DFILE

DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT

SCRNS
ED

IRNDC
CTEMP
SLVNT
EXREF
BF

RGAIN

E:\OX* J\tm-070
Single Pulse E
5-MAR-2007 18
1H
single pulse.e
500.00 MH
162.00 KH
416.0 Hz
16384
7507.5 Hz

8
2.182 se
4.000 se
7.5 us
1H
24.3 ¢
CDCL3
| 0.00 pp
0.23 Hz
21

O~

2|

C:\Windows\Abs A~!
Single Pulse with
2-MAR-2007 20:33:
13c
single_pulse_dec
125.00 MHz
777.00 KHz
875.5 Hz
32768
31446.5 Hz
103
1.042 sec
1.000 sec
4.2 us
1H
24.5 ¢
CDCL3
77.00 ppm
0.05 Hz
30



OFILE  Ty010-2-1H1
COMNT  Single Pulse Expa

jF 2 B & ] ™
| r ¥ r EXMOD  single_pulse sxp
| i RO 500,16 MHz
| || O85ET 241 KHz
| | | Il oBFIN 800 Ha
1 /| FOINT 16364
. — | FREQU T80T 51 He
| T T T | mms
| | ACOTH 2 1EZY e
iz L ap i HT s a2 . D 4 (000 e
PN T80 usec
IRNLC
i 1 ) | CTEMP 23
N A S e
| 2 PR tute) ppm
EELTO FLIT 53 5888 254 o 023k
lmmes cossas L nma nRan e neR AN 1]

314

At
aaor

0.3
e ]
O-\\/

| S
1 ML L v
[ - IFFIAI] ——
8 -] 4 2 L]
LM Shh—k i
g |
RezyRdEgsas gisggarzs 40

DFILE  TY-010-2-13C.1

COMNT  Single Pulse with 3¢

DATIM  22.05-2007 13.35.4
1

OBSET 787 WHz
OESFIN 431 He
POINT 1r7eR
FREQU 1405 54 Ha
SCANS
ACOTM 1.0430) wac
FD 1.0000 se<
Fin 417 uses
IRNUC  1H
CTEMP %5c
SLWNT  CDCL3

T7.00 ppem
BF 0.83 Hx

| RGAIN 0

§ @23 SEEEE g 3
i Bed RRERS A8

S21
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Single Pulse Experiment

Single Pulse with Broadband D

1.822
1.815
1.809
1.803
1.796-

DFILE C:\Windows\ABMa A~18\1

COMNT Single Pulse Experime

DATIM 16-MAR-2007 11:20:22

OBNUC 1H

EXMOD single_pulse.exp

OBFRQ 500.00 MHz

OBSET 162.00 KHz

OBFIN 416.0 Hz

POINT 16384

FREQU 7507.5 Hz

SCANS ]

ACQTM 2.182 sec

PD 4.000 sec

PW1 7.5 us

IRNUC 1H

CTEMP 23.5 ¢

SLVNT CDCL3

EXREF 7.24 ppm

BF 1.00 Hz

RGAIN 13

PPM|
2n
DFILE C:\Windows\ADu A™18\
COMNT Single Pulse with Br
DATIM 16~-MAR-2007 11:26:16
OBNUC 13C
EXMOD single_pulse dec
OBFRQ 125.00 MHz
OBSET 777.00 KHz
OBFIN 875.5 Hz
POINT 32768
FREQU 31446.5 Hz
SCANS 147
RACQTM 1.042 sec
FD 1.000 sec
PWL 4.2 us
IRNUC 1H
CTEMP 24.9 ¢
SLVNT CDCL3
EXREF 77.00 ppn
BF 1.00 Hz
RGAIN 30
8

77.252
77.000
76.741
67.904 —

S22

25,554 — 0|



Single Pulse Experiment

1.9556
2.0000
1.9830

- 0-a463-859

?-

AN NN - Mmoo /o
LN W e DD D @~ 0 Wy -
A A A A A DS N =]
[l ol o - ™ o o oo

Single Pulse with Broadband Decoupling

DFILE C:\Windows\ABs A 18\!
COMNT Single Pulse Experim
DATIM 16-MAR-2007 11:04:49
OBNUC 1H
| EXMOD  single_pulse.exp
OBFRQ 500.00 MHz
OBSET 162.00 KHz
| OBFIN 416.0 Hz
| POINT 16384
: FREQU 7507.5 Hz
| SCANS 8
| RCOTM 2.182 sec
| PD 4.000 sec
PW1 7.5 us
IRNUC 1H
CTEMP 24.1 ¢
SLVNT CDCL3
EXREF 7.24 ppm
BF 1.00 Hz
RGAIN 14
O
PHJT
T
20
DFILE C:\Windows\Abus &
COMNT Single Pulse wit]
DATIM 16-MAR-2007 11:1.
OBNUC 13C
EXMOD single_pulse dec
OBFRQ 125.00 MHz
OBSET 777.00 KHz
OBFIN 875.5 Hz
POINT 32768
FREQU 31446.5 Hz
SCANS 252
ACOTM 1.042 sec
PD 1.000 sec
PH1 4.2 us
IRNUC 1H
CTEMP 26.2 ¢
SLVNT CDCL3
EXREF 77.00 ppm
BF 1.00 Hz
RGAIN 30
O

=
-
-
@
-
o
=
-
o —]
[
=
o
=3

%
}:

134.879
133.169
125.928 -

128.866
126.309
124.356

28.286



Single Pulse Experiment

DFILE E:\tm-101-1H.als
COMNT Single Pulse Experim
DATIM 11-JAN-2007 16:24:48
OBNUC 1H
EXMOD single_pulse.exp
OBFRQ 500.00 MHz
OBSET 162.00 KHz
OBFIN 416.0 Hz
b= FOINT 16384
™ FREQU 7507.5 Hz
SCANS 8
ACQTM 2.182 sec
o PD 4.000 sec
o gl PW1 7.5 us
9 El IRNUC 1H
9 5 ™ CTEMP 244 ¢
9 & SLVNT CDCL3
o EXREF 0.00 ppm
I BF 0.00 Hz
RGAIN 17
ot $
=<7 o
| e O
PPM]|
T T T T T T T T T T T T T T T T T T T T T
0 ;] [ 4 2 1]
ZT | |
OCOwAMe AW oS - =1 )
ek XNy wy =3
MMEONNNNND - (=]
L A N ] o o
Single Pulse Experiment
DFILE BE:\tm-149-1H.als
COMNT Single Pulse Experime
DATIM 12-JAN-2007 16:20:10
OBNUC 1H
- EXMOD single pulse.exp
o OBFRQ 500.00 MHz
a o o OBSET 162.00 KHz
- s = OBFIN 416.0 Hz
i < . POINT 16384
J o " FREQU 7507.5 Hz
& ™ SCANS 8
. H ACQTM 2.182 sec
- ED 4.000 sec
e PWl 7.5 us
IRNUC 1H
’ f CTEMP 24.8 ¢
SLVNT CDCL3 :
EXREF 0.00 ppm
BF 0.23 Hz
RGAIN 14
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Single Pulse riment

DFILE E:\tm-242-1H.als
COMNT Single Pulse Experimen
DATIM 16-JAN-2007 18:21:47

OBNUC 1H
EXMOD single_pulse.exp
OBFRQ 500.00 MHz
OBSET 162.00 KHz
OBFIN 416.0 Hz
- POINT 16384
g < FREQU 7507.5 Hz
; =1 SCRNS 8
- "; - ACQTM 2.182 sec
@ FD 4.000 sec
i PW1 7.5 us
% a2 g & IRNUC 1H
& © - CTEMP 24.6 ¢
- - = SLVNT
{ EXREF 0.00 ppm
] { / I BF 0.23 Hz
RGAIN 17

] =
MJ L ”

2,001 ——r—
1.345
1.331

Single Pulse Experiment

DFILE E:\tm-070111-1H.als
COMNT Single Pulse Experime
DATIM 11-JAN-2007 16:38:51

OBNUC 1H
EXMOD single_pulse.exp
OBFRQ 500.00 MHz
OBSET 162.00 KHz
OBFIN 416.0 Hz
-l POINT 16384
FREQU 7507.5 Hz
o SCANS ]
& ACQTM 2.182 sec
8 FD 4.000 sec
e PWl 7.5 us
o IRNUC 1H
g| CTEMP 25.2 ¢
] SLVNT CDCL3
o EXREF 0.00 ppm
BF 0.23 Hz
RGAIN 14

| L.
", L L 1 Q
T T T L] | T T T T ] Ll 1 I T | T T T T l T T T T i 1 I I |PH‘| *
10.0 ?.5“ 5.0 | 2.5 0.0 ~2:.5
77 |
LR g g
NSEJA = S
PP P P P P e L s
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Single Pulse Experiment

DFILE E:\tm-070118-1H.als
| COMNT Single Pulse Experime:
| DATIM 18-JAN-2007 14:48:25
OBNUC 1H
EXMOD single_pulse.exp
OBFRQ 500. MHz
OBSET 162.00 KHz
QBFIN 416.0 Hz
POINT 16384
2 g FREQU 7507.5 Hz
o o SCANS 8
o S - ACQTM 2,182 sec
s a ED 4.000 sec
- - FWl 7.5 us
IRNUC 1H
CTEMP 25.1 ¢
] SLVNT CDCL3
EXREF 0.00 ppm
BF 0.23 Hz
RGAIN 21
0
<
1 e 1
PEM|
T T T | T T T I T T T E T T I | I 1 T I T _‘I
:|.|0 -] 6 4 2 ] |
1 - 1 i
771 AN N
CNEMY e m O - owo e £=J
AE888355 GBIT3 PR 8
N N N N oo ] o
Single Pulse Experiment
DFILE C:\Windows\AD% A~ 1B\tm-246-
COMNT Single Pulse Experiment
DATIM 10-MAR-2007 16:16:05
- OBNUC 1H
z EXMOD single_pulse.exp
m - OBFRQ 500.00 MHz
P w QBSET 162.00 KHz
2 a OBFIN 416.0 Hz
o b - POINT 16384
- "oon FREQU 7507.5 Hz
= 0 m SCRNS 8
= ~ - ACQTM 2.182 sec
= % @ PD 1.000 sec
SR ° WL 7.5 us
£ IRNUC 1H ’
| CTEME 22.9 ¢
] ” i SLVNT CDCL3
| EXREF 7.24 ppm
| BF 0.23 Hz
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Single Fulse Experiment
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DFILE
COMNT
DATIM
OBNDC
EXMOD
OBFRQ
OBSET
OBFIN
FOIRT
FREQU
SCANS

- RCQTH

ED
FWl
IRNUC
CTEMF
SLVNT
EXREF
BF
RGAIN

g
8

E:\tn-290-2-1H.al
Single Pulae Expe
24-FEB-2007 17:41
1H
single pulse.exp
Eag‘:lﬂﬂ MHz
162.00 EHz
416.0 Hz
16384
7507.5 Hz
8
2,182 aec
4.000 sec
7.5 us
1H
23.7 ¢
CDCL3
Q.00 ppm
0.23 Hz
17
-
5a
KF=T=1H, 1
Single Pulse Experime
02-05-2007 18:45:31

IH
single_pulse. exp
500. 16 Mz
2. 41 KHz
6.01 Hz

16384
7507, 51 Hz
8
2. 1823 sec

4. D0 sec
7.50 usec

236 ¢
CDCL3
0.00 ppm
0.93 He
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Single Pulse Experiment
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Single Pulse with Broadband Decoupling
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DFILE C:\Windows\Aps K~ 18\t
@ COMNT Single Pulse Experime:
2 DATIM  8-MAR-2007 18:55:52
o2 o - OBNUC  1H
g\.‘ 5 a EXMOD single_pulse.exp
il ) 2 - OBFRQ 500,00 MHz
il o o~ o * OBSET 162.00 KHz
] @ OBFIN 416.0 Hz
=Y | POINT 16384
{ FREQU 7507.5 Hz
/ SCANS 8
ACOTM 2.182 sec
FD 4.000 sec
FWl 7.5 ua
IRNUC 1H
CTEMP 23.4 ¢
SLVNT CDCL3
EXREF 0.00 ppm
BF 0.23 Hz
REGATIN 18
I
o]
Q
L \ _L (O
T T T | T T T [ T | T | T T T T i
pi} 4 6 4 2
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DFILE C:\Windows\Abs, &1
COMNT Single Pulse with B

DATIM
OBNDC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
RCQTM
PD
PRl
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

8-MAR-2007 19:00:4
13¢

single pulse_dec
MHz

125.00
777.00
875.5
32768
31446.5
111
1.042
1.000
4.2
1H

25.5

cDCL3
77.00
1.00
30
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Single Pulse Experiment
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DFILE E:\OX'J\tm-273-4-1H.a
COMNT Single Pulse Experime
DATIM 2-FEB=-2007 15:46:37
OBNUC 1H
EXMOD single pulse.exp
OBFRQ 500.00 MHz
OBSET 162.00 HHz
OBFIN 416.0 Hz
POINT 16384
FREQU 7507.5 Hz
SCANS 8
ACOTM 2.182 sec
ED 4.000 sec
PHl 7.5 us
IRNUC 1H
CTEMP 25.9 ¢
SLVNT CDCL3
EXREF 7.24 ppm
BF 0.23 Hz
RGAIN 18
O
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DFILE E:\tm-273-5-13C.a
COMNT Single Pulse with
DATIM 3-FEB-2007 09:58
OBNUC 13C
EXMOD single pulse_dec
OBFRQ 125.00 MHz
OBSET 777.00 EHz
| oBFIN 875.5 Hz
FOINT 32768
FREQU 31446.5 Hz
SCANS 202
ACQTM 1.042 sec
PD 1.000 sec
PW1 4.2 us
IRNUC 1H
CTEMP 26.9°¢
SLVNT CDCL3 ’
EXREF 77.00 ppm
BF 0.50 Hz
RGAIN 30
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