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I. General Remarks:

All reagents were purchased from commercial sources and used without further treatment, unless
otherwise indicated. N-tosylcarbamates were synthesized using a literature procedure.® Anhydrous
perchloromethane was dried with P,Os at around 120 °C for 7hrs, distilled under vacuum, and kept
with 4A Molecular Seives. *H NMR and **C NMR spectra were recorded at 25 °C on a Varian 500
MHz and 125 MHz, respectively, and TMS as internal standard. IR spectra (KBr) were recorded in
the range of 400~4000 cm™. Melting points are uncorrected. All reactions were monitored by TLC
with GF254 silica gel coated plates. Flash column chromatography was carried out using 300-400
mesh silica gel at increased pressure.

I1. Synthesis procedure

General procedure for 2-alkylisoindoline-1,3-dione 1a, 1h and 1i (1a as an example):

O
6]
+ . KzCOg
O+ w522 A
Y DMF
o) 1a

To a solution of isoindoline-1,3-dione (735 mg, 5.0 mmol) in DMF (15 mL) was added
3-bromoprop-1-ene (780 mg, 6.5 mmol) and K,CO; (897 mg, 6.5 mmol). The reaction mixture
was stirred at room temperature for 6 h (monitored by TLC) before it was slowly poured into
water (50 mL). Extracted with CH,CI, (8 mLx5), then the organic phase washed with water (20
mLx3), the solvent was removed under reduced pressure, and the residue was purified by a shot
flash silica gel column chromatography (5% EtOAc/petro ether) to gain la (889 mg, 95%) as
white crystal.

Synthesis of substrate le:

= 1H-imidazole Z
+ TM™ScI
OH DMF OTMs

1e

To a solution of 2-allylphenol (671 mg, 5.0 mmol) in anhydrous DMF (15 mL) was added
imidazole (1.02 g, 15 mmol) in one portion under N,. After the reaction mixture was stirred for 15
min, was added TMSCI (1.09 g, 10 mmol). The reaction mixture was then stirred at room
temperature for 10 h (monitored by TLC) before it was slowly poured into water (50 mL).
Extracted with CH,Cl, (8 mLx5), then the organic phase washed with water (20 mLx3), the
solvent was removed under reduced pressure, and the residue was purified by a shot flash silica
gel column chromatography (2.5% ether/petro ether) to gain 1le (999 mg, 97%) as colorless oil.

General procedure for the synthesis of 2 (with 2a as an example):

To a solution of substrate 1a (225 mg, 1.2 mmol) in perchloromethane (5.0 mL) was added NFSI
(315 mg, 1.0 mmol), Pd(OAc), (22 mg, 0.1 mmol), KF (116 mg, 2.0 mmol) and H,O (5.4 ul, 0.3
mmol). The mixture was stirred at 60 °C for 14 h (monitored by TLC), then poured into cold
water (50 mL), extracted with dichloromethane (15 mL), and dried over anhydrous Na,SO,. The
solvent was removed under reduced pressure, and the residue was purified by a shot flash silica
gel column chromatography (25% ethyl ether/petro ether) to give compound 2a (424 mg, 88%) as
white crystal.
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Synthesis of complexes 5:

1. Pd(TFA), (1 equiv)
Acetone rt 1h
X b CHCI; rt 10h

42%
5

3. AgOAcC (2 equiv)

—~

1b

bis[acetate(trihaptoallylbenzene)palladium(ll)] and bis[chloro(trihaptoallylbenzene)
palladium(I1)] 5 were synthesized using a literature procedure. ?

The compound 5:

'H NMR (500 MHz; CDCl3): 6 = 3.05 (d, J = 12.0 Hz, 1H), 3.99 (d, J = 6.5 Hz, 1H), 4.66 (d, J =
11.5 Hz, 1H), 5.81 (dt, J; = 6.5 Hz, J, = 11.5 Hz, 1H), 7.27 (t, J = 7.5 Hz, 2H), 7.34 (t, J = 7.5 Hz,

1H), 7.49 (d, J = 7.5 Hz, 2H).

Figure S1. 'H NMR of bis[acetate(trihaptoallylbenzene)palladium(l1)]
The compound 4: '"H NMR (500 MHz; CDCly): § = 2.94 (broad, 1H), 3.88 (broad, 1H), 4.63
(broad, 1H), 5.87 (broad, 1H), 7.21 (d, J= 7.0 Hz, 2H), 7.35 (d, J = 7.0 Hz, 1H), 7.48 (broad, 2H).

ETaunan PansarTERS

Figure S2. H NMR of his[chloro(trihaptoallylbenzene) palladium(11)] 5
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General procedure for the synthesis of 6 (with 6b1 as an example)

To a solution of Selectfluor (212.5 mg, 0.6 mmol) in water (1.5 mL) was added methyl
tosylcarbamate (68.8 mg, 0.3 mmol) and allylbenzene (0.06 ml, 0.45 mmol) and Pd(OAC), (6.7
mg, 0.03 mmol). The mixture was stirred at room temperature for 4 h (monitored by TLC),
extracted with dichloromethane (5x3 mL), and dried over anhydrous Na,SO,4. The solvent was
removed under reduced pressure, and the residue was purified by a shot flash silica gel column

chromatography (10% ethyl ether/petro ether) to give compound 6b1 (85 mg, 82%).

ITL. Allylic C-H amination of 1a with NFSI?

O

NFSI O
@QNV\ %ﬁz @iN\/\/N(sozph)2
o} 80°C o)
1a 2a
Entry Catalyst Water Solvent Additive Time Yield of 2a
(0.1 equiv) (equiv) (equiv) (h) (%)”

1 Pd(OAc), None ccl, None 55 0°
2 Pd(OAC), 0.1 ccl, None 55 57
3 Pd(OAC), 0.3 ccl, None 55 75
4 Pd(OAc), 05 ccl, None 55 75
5 Pd(OAC), 0.3 ccl, KF (2.0) 14.0 88
6 None 0.3 ccl, KF (2.0) 24.0 0

7 Pd(OAC), 0.3 ccl, KF (2.0) 24.0 o
8 Pd(OAC), 0.3 ccl, KF (1.0) 35 48
9 Pd(OAC), 0.3 ccl, NaF (2.0) 225 47
10 Pd(OAC), 0.3 THF KF (2.0) 8.5 15
1 Pd(OAc), 0.3 CeHsCH; KF (2.0) 2.0 64°
12 Pd(TFA), 0.3 ccl, KF (2.0) 15 52
13 Pd(dba), 0.3 ccl, KF (2.0) 25 72
14 Pd(PPh;), 0.3 ccl, KF (2.0) 7.0 51
15 PdCl, 0.3 ccl, KF (2.0) 24.0 o

“Reactions were carried out with 1a (1.2 mmol), NFSI (1.0 equiv) and Pd(ll) catalyst (0.1 equiv) at 60

°C, unless specially mentioned. ®Isolated yield. ‘Along with 44% 3a obtained. ¢ The reaction was carried

out at room temperature. “The reaction was carried out at 100 °C.”/80% 1a was recovered.

1 S. A.Reed and M. C. White, J. Am. Chem. Soc. 2008, 130, 3316.

2 B. M. Trost and P. J. Metzner, J. Am. Chem. Soc. 1980, 102, 3572.
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IV. Controlling Experiments

1). The stoichiometric reaction of Pd(dba), with NFSI:

Under argon atmosphere, NFSI (0.10 mmol) and Pd(dba), (0.025mmol) were added 1.0 mL
CDCl; (dry with 4A MS) at room temperature. After 5 minntes, the reaction was monitored by °F
NMR, This stoichiometric reaction observed an two signals one at -37.7 ppm(NFSI) and another
at -385.7 ppm, which characterized Pd—F bond and no signal appeared in CDClI; without
pre-treatment with 4A molecular seives.

Total time 2 hr, 3 ain, 3

Loeec

F
NFSI ©’

l /
|
e e e i A B e m N —
=28 40 -E0 -89 =100 =120 =140 =168 =188 =200 ppm

A 19
Figure S3. The F NMR spectroscopy of NFSI in CDCls(fluorobenzene as internal standard )

STANDARD CARBON PARANETERS

Archive directory: /export/home /Ouyy /veersys dat
Sample directory: RIS

Pulse Sequence: sZpul
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Figure S4. The ®F NMR spectroscopy of the reaction of Pd(dba), with NFSI in CDCl,
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2). The stoichiometric reaction of Pd(dba),, allylbenzene , NFSI and H,O:

The mixture of allylbenzene (1.5 equiv), Pd(dba), (0.025 mmol), water (4.0 equiv) and NFSI (4.0
equiv) in perchloromethane (1 ml, dry with P,Os ) was reacted at room temperature for 30 min and
50 uL was used to perform the ESI in acetonitrile.

Intens.
*10°

+M35, 0.1-0.3min #(3-19)

Ph\/_r-\

3 D P

3
§

— 274.2565

h NFSI+Na®

i, Pdn-120}:c;H3CN}+Na@
.

/337.9713

174.9248~
i
318.2793

187.9437

HPdF+Na?

]
3 ‘ .

235.0967

)
CHACNPAN{SO,Ph),

i

Bruker Compass DataAnalysis 4.0 printed: 117372010 10:45:31 AM

Figure S5. The ESI(+)-MS of the reaction of allylbenzene, Pd(dba),, NFSI and H,O

@ CH4CN NFSI
Pd(H,0)(CHsCN)+Na Pd(0) PAFN(SO,Ph),
H,0 A
miz=1879 IV ’ ol e PO) HPAF+NS
220 T miz=1489
Ph allylbenzene © ©
ﬁ y PAN(SOzPh), *H . pdN(sO,Ph),
Pd | -H,0 OH B C‘EZSN CHsCN i
m/z=222.9 -N(SO2Ph); N 7=442 9

Scheme S1. The proposed possible conversion procedure in ESI(+)-MS(Please note: The
complexes A and B are in accord with scheme 2 of the paper and the other complexes use Roman
numbers)
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3). The stoichiometric reaction of Pd(PPhs),, NFSI and H,O:

The mixture of Pd(PPh3)4(0.025 mmol), water (4.0 equiv) and NFSI (4.0 equiv) in
perchloromethane (1 ml, dry with P,Os ) was reacted at room temperature for 30 min and 50 uL
was used to perform the ESI in acetonitrile.

Intens, - TS, 0.1-0.3min #(4-20)
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OPPh,
0.4
¥ o \ y
a b PPh,
g g % HCONDP Il\N SO,PL
a Pd(CH:CN)NH(SO,Ph), + H® ®OH R
R g PhsP-Pd-PPhy :
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Bruker Compass DataAnalysis 4.0 printed:  11/26/2010 3:17:27 PM ?phf‘ ®
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Figure S6. The ESI(+)-MS of the reaction of Pd(PPhs), NFSI and H,0

NFSI PPhs CH,;CN PPhy ®
Pd(O) W ll::_Pld_l\](sc)zph)2 - HO-H- F_Pld_N(SOZPh)Z +H
2 H-0H CH;CN
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1 ©]
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o
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j n® OPPh; +H® OPPhs
- /2683.1
® OH -HF thé PPh m/z=279.1 Mz
PhyP-Pd-PPhy = "7 T-Fd HN(SO,Ph),  H,;CCN=Pd—N(SO,Ph),
H,0 >°  H-OH 1,0 Vi
- PPhs /74049 Pd(0) | CH,CN 2
m/z=665.1 Vil m/z=723.1

Pd(CHsCN)NH(SO,Ph), + H®
m/z=445.0

Scheme S2.  The proposed possible conversion procedure in ESI(+)-MS
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V. Analytical data of compounds 1, 2, 3,4 and 6

o

¢)

2-allylisoindoline-1,3-dione (1a)
White solid. Mp: 144 °C; '"H NMR (500 MHz; CDCl5): ¢ = 4.30 (d, J = 6.0 Hz, 2H), 5.20 (d, J =
10.0 Hz, 1H), 5.26 (d, J = 17.5 Hz, 1H), 5.86-5.93 (m, 1H), 7.73 (dd, J; = 2.5 Hz, J, = 5.0 Hz, 2H),
7.86 (dd, J; = 6.0 Hz, J> = 5.0 Hz, 2H). *C NMR (125 MHz; CDCls): 6 = 39.9, 117.6, 123.2,
131.4, 131.9, 133.9, 167.8. IR (KBr, cm'l): 3456, 1715, 1394, 946, 725. MS calcd m/z 187.1,
found 188.1 [(M + 1)]"; Anal. Calcd for: C13HgNO,: C, 70.58; H, 4.85; N, 7.48; Found: C, 70.56;
H, 4.87; N, 7.49.

0._CN
L2
2-(2-allylphenoxy)acetonitrile (1c)
Colorless oil. '"H NMR (500 MHz; CDClg): 6 =3.39 (d, J = 7.0 Hz, 2H), 4.73 (s, 2H), 5.02-5.07
(m, 2H), 5.95 (dd, J; = 10.0 Hz, J, = 16.5 Hz, 1H), 6.90 (d, J = 8.5 Hz, 1H), 7.02-7.05 (m, 1H),
7.19-7.25 (m, 2H). **C NMR (125 MHz; CDCl,): ¢ = 34.1, 53.8, 111.9, 115.4, 115.9, 123.1, 127.6,
129.6, 130.7, 136.3, 154.3. IR (KBr, Cm'l): 1592, 1491, 1451, 1221, 1049, 917, 755. MS calcd m/z

173.1, found 174.1 [(M + 1)]"; Anal. Calcd for: C;;H;;NO: C, 76.28; H, 6.40; N, 8.09; Found: C,
76.32; H, 6.38; N, 8.10.

OCOCH;
X

2-allylphenyl acetate (1d)
Colorless oil. '"H NMR (500 MHz; CDCls): 6 = 2.27 (s, 3H), 3.30 (d, J = 6.5Hz, 2H), 5.04-5.07 (m,
2H), 5.85-5.93 (m, 1H), 7.02 (dd, J, = 1.5 Hz, J, = 6.5 Hz, 1H), 7.16 (dd, J, = 1.5 Hz, J, = 7.5 Hz,
1H), 7.18-7.24 (m, 2H). *C NMR (125 MHz; CDCls): § = 20.8, 34.6, 116.1, 122.3, 126.1, 127.3,
130.3, 131.8, 135.8, 148.8, 169.2. IR (KBr, Cm'l): 1726, 1372, 1169, 746, 579, 549. MS calcd m/z
176.1, found 177.1 [(M + 1)]"; Anal. Calcd for: C11H;,0,: C, 74.98; H, 6.86; Found: C, 74.96; H,
6.87.

OTMS
BN
(2-allylphenoxy)trimethylsilane (1e)
Colorless oil. '"H NMR (500 MHz; CDClg): 6 = 0.26 (s, 9H), 3.34 (d, J = 6.5 Hz, 2H), 5.02-5.07
(m, 2H), 5.94 (m, 1H), 6.78 (dd, J; = 1.0 Hz, J, = 8.0 Hz, 1H), 6.90 (dt, J;, = 1.0 Hz, J, = 7.5 Hz,
1H), 7.06-7.13 (m, 1H), 7.13 (dd, J, = 1.5 Hz, J, = 7.5 Hz, 1H). **C NMR (125 MHz; CDCl5): 6 =
0.5, 34.6, 115.5, 118.8, 121.4, 127.1, 130.2, 130.8, 137.1, 153.2. IR (KB, cm'l): 1490, 1257, 929,
844, 758. MS calcd m/z 206.1, found 207.1 [(M + 1)]"; Anal. Calcd for: C1,H;50Si: C, 69.84; H,
8.79; Found: C, 69.84; H, 8.78.

oLt
0"
But-3-enyl 2-phenylacetate (19)

Colorless oil. *H NMR (500 MHz; CDCly): 6 = 2.22-2.26 (m, 2H), 3.50 (s, 2H), 4.03 (t, /= 7.0 Hz,
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2H), 4.92-4.97 (m, 2H), 5.63 (dd, J; = 10.5 Hz, J, = 17.0 Hz, 1H), 7.13-7.21 (m, 5H). °C
NMR(125 MHz; CDCls): ¢ = 32.8, 41.1, 63.6, 117.0, 126.8, 128.3, 129.1, 133.7, 133.9, 171.3. IR
(KBr, cm™): 3066, 3031, 2958, 1737, 1249, 1147, 990, 918. MS calcd m/z 190.10, found 191.10
[(M + 1)]"; Anal. Calcd for: C1,H140,: C, 75.76; H, 7.42; Found: C, 75.73; H, 7.45.

0

N

- j\i I

2-(but-3-enyl)isoindoline-1,3-dione (1h)
White solid. Mp: 92 °C; *H NMR (500 MHz; CDCls): § = 2.46 (dd, J, = 6.5 Hz, J, = 13.5 Hz, 2H),
3.77 (t, J = 7.0 Hz, 2H), 5.02 (d, /= 10.5 Hz, 1H), 5.07 (d, J= 17.0 Hz, 1H), 5.75-5.83 (m, 1H),
7.70-7.73 (m, 2H), 7.82-7.84 (m, 2H). *C NMR(125 MHz; CDCls): 6 = 32.7, 37.2, 117.4, 123.1,
131.9, 133.8, 134.4, 168.2. IR (KBr, cm™): 3062, 2975, 2942, 1701, 1398, 1057, 936, 866, 723.

MS calcd m/z 201.1, found 202.1 [(M + 1)]*; Anal. Calcd for: C1,H1:NO,: C, 71.63; H, 5.51; N,
6.96; Found: C, 71.61; H, 5.53; N, 6.97.

A0

1-acetyl-N-p-tolylcyclopent-3-enecarboxamide (1k)
White solid. Mp: 122°C; 'H NMR (500 MHz; CDCl,): 6 = 2.28 (s, 3H), 2.31 (s, 3H), 3.02 (d, J =
15.5 Hz, 2H), 3.12(d, J = 16.0 Hz, 2H), 5.68 (s, 2H), 7.12 (d, J = 8.0 Hz, 2H), 7.37 (d, J = 8.0 Hz,
2H), 7.61 (s, 1H). *C NMR(125 MHz; CDCl,): d = 20.7, 26.5, 39.4, 67.0, 119.9, 128.2, 129.4,
134.1, 135.0, 169.3, 207.0. IR (KBr, cm™): 3248, 3119, 3056, 2923, 2859, 1717, 1699, 1601, 1529,
1514, 1316, 814. MS calcd m/z 243.1, found 244.1 [(M + 1)]*; Anal. Calcd for: Ci5H17NO,: C,
74.05; H, 7.04; N, 5.76; Found: C, 74.07; H, 7.02; N, 5.75.

0
Crp

o} N(SO,Ph),
(E)-N-(3-(1,3-dioxoisoindolin-2-yl)allyl)-N-(phenylsulfonyl)benzenesulfonamide (2a)
White solid. Mp: 192°C;; *H NMR (500 MHz, CDCls): 6 = 4.46 (d, J = 7.0 Hz, 2H), 6.58-6.64 (m,
1H), 6,85 (d, J = 15.0 Hz, 1H), 7.55-7.64 (m, 4H), 7.71 (t, J = 6.5 Hz, 2H), 7.70 (dd, J; = 3.0 Hz,
J>=5.5 Hz, 2H), 7.88 (dd, J, = 3.0 Hz, J,= 5.5 Hz, 2H), 8.07-8.13 (m, 4H). *C NMR (125 MHz,
CDClj): 6 = 49.8, 114.3, 122.5, 123.8, 128.3, 129.1, 131.4, 133.8, 134.7, 139.8, 165.9. IR (KB,
cm'l): 1720, 1369, 1164, 717, 579, 545. MS calcd m/z 482.1, found 483.1 [(M + 1)]*; Anal. Calcd
for: Cy3H1sN2O6S,: C, 57.25; H, 3.76; N, 5.81. Found: C, 57.23; H, 3.74; N, 5.82.

©/vN(SOQPh)2

N-cinnamyl-N-(phenylsulfonyl)benzenesulfonamide (2b)

Colorless oil. *H NMR (500 MHz, CDCly): 6 = 4.50 (d, J = 7.0 Hz, 2H), 6.05-6.10 (m, 1H), 6.59
(d, J = 16.0 Hz, 1H), 7.24-7.33 (m, 6H), 7.41-7.51 (m, 4H), 7.60 (m, 2H), 8.05 (dd, J; = 1.5 Hz, J,
= 8.5 Hz, 3H). **C NMR (125 MHz, CDCl,): 6 = 51.3, 123.3, 126.6, 128.2, 128.3, 128.6, 128.9,
133.8, 135.3, 139.9. IR (KBr, Cm'l): 1374, 1182, 912, 747, 579, 547. MS calcd m/z 413.1, found
414.1 [(M + 1)]"; Anal. Calcd for: CyH1gNO,S,: C, 61.00; H, 4.63; N, 3.39. Found: C, 61.03; H,
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4.64; N, 3.37.

~o

(E)-N-(3-(4-methoxyphenyl)allyl)-N-(phenylsulfonyl)benzenesulfonamide (2c)

White solid. Mp: 187 °C; 'H NMR (500 MHz, CDCls): 6 = 3.83 (s, 3H), 4.48 (d, J = 6.5 Hz, 2H),
5.93 (dt, J, = 6.5 Hz, J,= 14.0 Hz, 1H), 6.55 (d, J = 15.5 Hz, 1H), 6.85 (d, J = 9.0 Hz, 2H), 7.21 (d,
J =85 Hz, 2H), 7.50 (t, J = 8.0 Hz, 4H), 7.61 (t, J = 7.0 Hz, 2H), 8.04 (d, J = 8.0 Hz, 4H). °C
NMR (125 MHz, CDCls): 6 = 51.5, 55.3, 113.9, 120.9, 127.9, 128.3, 128.6, 128.9, 133.7, 134.9,
140.0, 159.6. IR (KBr, cm'l): 1375, 1227, 1057, 917, 745, 550. MS calcd m/z 443.1, found 444.1
[(M + 1)]"; Anal. Calcd for: C,,H»:NOsS,; C, 59.57; H, 4.77; N, 3.16. Found: C, 59.58; H, 4.75; N,
3.15.

OCOCH;

(E)-2-(3-(N-(phenylsulfonyl)phenylsulfonamido)prop-1-enyl)phenyl acetate (2d)

White solid. Mp: 165 °C; '"H NMR (500 MHz; CDCl5): 6 = 2.31 (s, 3H), 4.48 (d, J = 6.5 Hz, 2H),
6.12 (dt, J; = 6.5 Hz, J, = 16.0 Hz, 1H), 6.68 (d, J = 16.0 Hz, 1H), 7.06 (d, J = 8.0 Hz, 1H), 7.19 (t,
J =175 Hz, 1H), 7.29-7.35 (m, 2H), 7.51 (t, J = 8.0 Hz, 4H), 7.62 (t, J = 7.5 Hz, 2H), 8.02 (t, J =
7.5 Hz, 4H). *C NMR (125 MHz; CDCls): § = 20.9, 51.1, 122.7, 125.9, 126.2, 127.1, 128.3,
128.5, 129.0, 129.1, 129.1, 133.8, 139.8, 148.1, 169.4. IR (KBr, cm™): 1764, 1374, 1172, 912,
745,581, 550. MS calcd m/z 471.1, found 472.1 [(M + 1)]*; Anal. Calcd for: Cp3Hx:NOgS,: C,
58.58; H, 4.49; N, 2.97; Found: C, 58.59; H, 4.46; N, 2.95.

OTMS

(E)-N-(phenylsulfonyl)-N-(3-(2-(trimethylsilyloxy)phenyl)allyl)benzenesulfonamide (2e)
Colorless oil. 'H NMR (500 MHz; CDCls): 6 = 0.16-0.22 (m, 9H), 4.43 (d, J = 6.0 Hz, 2H), 6.02
(dt,J; = 6.0 Hz, J, = 16.0 Hz, 1H), 6.72 (d, J = 8.0 Hz, 1H), 6.83 (t, /= 7.5 Hz, 2H), 7.06-7.09 (m,
1H), 7.15-7.17 (m, 1H), 7.41 (t, J = 7.5 Hz, 4H), 7.51 (t, J = 7.5 Hz, 2H), 7.97 (t, J = 7.0 Hz, 4H).
3C NMR (125 MHz; CDCly): § = 0.36, 51.8, 119.6, 121.5, 123.4, 127.0, 127.2, 128.3, 128.9,
129.1, 130.9, 133.7, 140.0, 152.9. IR (KB, Cm'l): 1484, 1375, 1254, 1169, 846, 578, 550. MS
caled m/z 501.1, found 502.1 [(M + 1)]"; Anal. Calcd for: C4H,;NOsS,Si: C, 57.46; H, 5.42; N,
2.79; Found: C, 57.49; H, 5.44; N, 2.76.

0" CN

(E)-N-(3-(2-(cyanomethoxy)phenyl)allyl)-N-(phenylsulfonyl)benzenesulfonamide (2f)

Yellow oil. 'H NMR (500 MHz; CDCls): 6 = 4.51 (dd, J; = 1.0 Hz, J, = 7.0 Hz, 2H), 4.77 (s, 2H),
6.09 (dt, J; = 6.5 Hz, J, = 16.0 Hz, 1H), 6.88 (d, / =16.0 Hz, 1H), 6.95 (d, /= 8.0 Hz, 1H), 7.03 (t,
J=17.0Hz, 1H), 7.25-7.31 (m, 2H), 7.49 (t, J = 8.0 Hz, 4H), 7.59-7.62 (m, 2H), 8.04 (t, J = 8.0 Hz,
4H). ®C NMR (125 MHz; CDCls): 6 = 51.5, 53.8, 112.5, 115.0, 123.2, 125.2, 125.9, 127.5, 128.2,
128.9, 129.0, 129.4, 133.8, 139.8, 153.5. IR (KBr, cm™): 1374, 1168, 911, 747, 580, 551. MS
calcd m/z 468.1, found 469.1 [(M + 1)]*; Anal. Calcd for: Cy3H»0N,05S,: C, 58.96; H, 4.30; N,
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5.98; Found: C, 58.99; H, 4.28; N, 5.97.

o
©\)J\ o~ N(EOPh),

(E)-4-(N-(phenylsulfonyl)phenylsulfonamido)but-2-enyl 2- phenylacetate (29)
Colorless oil. 'H NMR (500 MHz, CDCl3): 6 = 3.64 (s, 2H), 4.32 (d, J = 6.5 Hz, 2H), 4.50 (d, J =
5.5 Hz, 2H), 5.65-5.69 (m, 1H), 5.78 (dd, J; = 5.5 Hz, J, = 15.5 Hz, 1H), 7.25-7.34 (m, 5H), 7.51
(t, J = 8.0 Hz, 4H), 7.67 (t, J = 7.0 Hz, 2H), 8.01 (m, 4H). **C NMR (125 MHz, CDCl,): § = 41.2,
50.1, 63.8, 127.2, 127.8, 128.2, 128.6, 129.0, 129.2, 129.7, 133.7, 133.9, 139.8, 171.1. IR (KB,
cm'l): 1738, 1735, 1168, 745, 582, 550. MS calcd m/z 485.1, found 486.1 [(M + 1)]*; Anal. Calcd
for: C,4H23NOgS,: C, 59.36; H, 4.77; N, 2.88. Found: C, 59.34; H, 4.79; N, 2.87..

0
Cry

0 ‘\_\~N(S02Ph)2
(E)-N-(4-(1,3-dioxoisoindolin-2-yl)but-2-enyl)-N-(phenylsulfonyl)benzenesulfonamide (2h)
Colorless oil. 'H NMR (500 MHz, CDCl3): 6 =4.23 (d, J = 5.0 Hz, 2H), 4.29 (d, J = 6.0 Hz, 2H),
5.65 (dd, J;= 7.5 Hz, J,= 15.0 Hz, 1H), 5.77 (dd, J;= 7.5 Hz, J,= 15.5 Hz, 1H), 7.50-7.59 (m,
6H), 7.74-7.78 (m, 2H), 7.83-7.88 (m, 2H), 7.89-8.02 (m, 4H). *C NMR (125 MHz, CDCly): § =
38.5, 49.8, 123.3, 126.9, 128.1, 128.2, 129.0, 129.8, 131.9, 133.8, 134.1, 139.6, 167.7. IR (KBr,
cm'l): 1715, 1374, 1169, 720, 583, 550. MS calcd m/z 496.1, found 497.1 [(M + 1)]*; Anal. Calcd
for: Co4H2oN2O6S,: C, 58.05; H, 4.06; N, 5.64. Found: C, 58.03; H, 4.07; N, 5.66.

©/ N(SO,Ph),

N-(cyclohex-2-enyl)-N-(phenylsulfonyl)benzenesulfonamide (2j)

White solid. Mp: 154 °C. *H NMR (500 MHz, CDCl3): 6 = 1.57-1.59 (m, 1H), 1.85-1.86 (m, 2H),
1.92-1.96 (m, 1H), 2.07-2.09 (m, 1H), 2.39-2.42 (m, 1H), 4.83 (t, J = 3.5 Hz, 1H), 5.37 (d, J =
10.5 Hz, 1H), 5.72-5.74 (m, 1H), 7.56 (t, J = 7.5 Hz, 4H), 7.65 (t, J = 7.5 Hz, 2H), 8.02-8.07 (m,
4H). *C NMR (125 MHz, CDCls): 6 = 22.8, 23.9, 28.5, 60.8, 126.9, 128.2, 128.9, 129.0, 129.8,
133.7. IR (KBr, cm™): 1336, 1170, 721. MS calcd m/z 377.1, found 378.1 [(M + 1)]*; Anal. Calcd
for: C1gH19NO,S,: C, 57.27; H, 5.07; N, 3.71. Found: C, 57.25; H, 5.07; N, 3.70.

Cj\msozph)2

(Z2)-N-(cyclooct-2-enyl)-N-(phenylsulfonyl)benzenesulfonamide (2k)

White solid. Mp: 187 °C. *H NMR (500 MHz, CDCls): 6 = 1.25-1.37 (m, 2H), 1.43-1.49 (m, 2H),
1.57-1.77 (m, 3H), 1.99-2.09 (m, 2H), 2.36-2.42 (m, 1H), 5.08-5.14 (m, 1H), 5.59-5.65 (m, 1H),
5.96-6.00 (m, 1H), 7.52-7.58 (m, 4H), 7.61-7.66 (m, 2H), 8.01-8.06 (m, 4H). **C NMR (125 MHz,
CDCl3): 6 = 25.0, 25.8, 25.9, 28.9, 35.1, 61.2, 128.3, 128.8, 128.9, 131.2, 133.5, 133.6.
IR (KBr, cm™): 1335, 720, 722. MS calcd m/z 405.1, found 406.1 [(M + 1)]*; Anal. Calcd for:

Cy0H23NO4S,: C, 59.23; H, 5.72; N, 3.45. Found: C, 59.26; H, 5.73; N, 3.43.
0o o

ﬁﬁ@

(PhO,S),N
1-acetyl-4-(N-(phenylsulfonyl)phenylsulfonamido)-N-p-tolylcyclopent-2-enecarboxamide (2I)
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White soild. Mp: 183 °C. (Major isomer/minor isomer = 5/4) '"H NMR (500 MHz; CDCls): ¢ =
2.26 (s, 6H), 2.28-2.36 (m, 7H), 2.78 (dd, J;= 5.0 Hz, J,= 14.0 Hz, 1H), 2.94 (dd, J;= 9.5 Hz, J,=
14.5 Hz, 1H), 3.28 (dd, J,= 9.0 Hz, J,= 14.5 Hz, 1H), 5.45 (dd, J, = 7.0 Hz, J,= 9.0 Hz, 1H),
5.51-5.54 (m, 1H), 5.75 (dd, J, = 2.0 Hz, J,= 5.5 Hz, 1H), 5.96 (dd, J, = 1.5 Hz, J,= 5.5 Hz, 1H),
6.11 (dd, J,= 2.5 Hz, J,= 6.0 Hz, 1H), 6.29 (dd, J, = 2.0 Hz, J,= 5.5 Hz, 1H), 7.06(d, J = 8.0 Hz,
2H), 7.12 (t, J = 8.0 Hz, 3H), 7.31-7.39 (m, 4H), 7.50-7.54 (m, 8H), 7.57-7.71 (m, 4H), 7.79 (s,
1H), 8.02-8.06 (m, 7H), 8.10 (s, 1H). *C NMR (125 MHz, CDCl3): § = 20.8, 27.8, 27.9, 36.1,
37.1, 66.1, 66.4, 73.4, 73.9, 119.4, 119.8, 120.0, 126.4, 128.2, 129.2, 129.3, 129.4, 129.5, 129.9,
132.3, 132.9, 134.0, 134.1, 134.3, 134.5, 134.6, 135.2, 135.9, 139.8, 140.1, 166.3, 169.6, 201.3,
208.7. IR (KBr, cm™): 1718, 1654, 1529, 1316, 814. MS calcd m/z 538.1, found 539.1 [(M + 1)]*;
Anal. Calcd for: C»7H,6N»06S,: C, 60.21; H, 4.87; N, 5.20; Found: C, 60.23; H, 4.86; N, 5.18.

O/\/ N(SO,Ph),

N-(2-cyclohexylideneethyl)-N-(phenylsulfonyl)benzenesulfonamide (2m)
White soild. Mp: 121 °C. 'H NMR (500 MHz; CDCls): ¢ = 1.54 (s, 6H), 2.02 (d, J = 6.0 Hz, 2H),
2.20 (s, 2H), 4.37 (d, J = 7.0 Hz, 2H), 5.12 (t, J = 7.0 Hz, 1H), 7.53-5.58 (m, 4H), 7.62-7.66 (m,
2H), 8.02-8.11 (m, 4H). *C NMR (125 MHz, CDCls): 6 = 27.3, 28.0, 36.8, 46.8, 116.1, 128.1,
128.5, 128.9, 133.6, 145.4. IR (KBr, cm™): 1333, 1171, 724. MS calcd m/z 405.1, found 406.1 [(M
+ 1)]"; Anal. Calcd for: C, 59.23; H, 5.72; N, 3.45; Found: C, 59.203; H, 5.74; N, 3.48.
AN (S0P,
(E)-N-(oct-2-enyl)-N-(phenylsulfonyl)benzenesulfonamide (2n)

=

N(SO,Ph),

(E)-N-(oct-3-en-2-yl)-N-(phenylsulfonyl)benzenesulfonamide (2n”)
Colorless oil. *H NMR (500 MHz, CDCls): § = 0.75-0.79 (m, 1H), 0.82-0.91 (m, 3H), 1.15-1.32
(m, 3H), 1.40 (d, J = 6.5 Hz, 2H), 1.89-1.95 (m, 2H), 4.29 (dd, J; = 4.0 Hz, J,= 6.5 Hz, 0.5H),
474 (t, J = 7.0 Hz, 0.5H), 5.34 (dd, J, = 7.0 Hz, J,= 15.0 Hz, 1H), 5.73-5.78 (m, 1H), 7.52-7.57
(m, 4H), 7.61-7.66 (m, 2H), 7.99-8.05 (m, 4H). *C NMR (125 MHz, CDCl5): § = 13.9, 14.0, 17.6,
20.5,22.1, 30.9, 31.4,31.7,32.0,51.2, 66.4, 128.3, 128.6, 128.7, 128.8, 128.8, 128.9, 129.0, 129.0,
131.4, 133.5, 133.7, 135.2. IR (KBr, cm™): 1333, 724. MS calcd m/z 407.1, found 408.1 [(M +
1)]*; Anal. Calcd for: C, 58.94; H, 6.18; N, 3.44; Found: C, 58.90; H, 6.14; N, 3.47.

NN N(S0,Ph),

(E)-N-(phenylsulfonyl)-N-(undec-2-enyl)benzenesulfonamide (20)
=

N(SO,Ph),
(E)-N-(phenylsulfonyl)-N-(undec-3-en-2-yl)benzenesulfonamide (20”)

Colorless oil. *H NMR (500 MHz, CDCls): ¢ = 0.85-0.90 (m, 5H), 1.21-1.26 (m, 14H), 1.48 (d, J
= 7.0 Hz, 2H), 1.59 (dd, J, = 1.5 Hz, J, = 6.5 Hz, 1H), 1.88-1.95 (m, 2H), 4.30 (t, J = 5.5 Hz,
0.5H), 4.74 (t, J = 7.0 Hz, 0.5H), 5.33-5.39 (m, 1H), 5.72-5.77 (m, 1H), 7.54 (d, J = 7.5 Hz, 5H),
7.61-7.65 (m, 2H), 7.99-8.04 (m, 5H). *C NMR (125 MHz, CDCls): § = 13.7, 13.9, 14.0, 19.1,
22.5, 28.4, 30.5, 31.4, 32.0, 51.2, 65.5, 128.1, 128.1, 128.2, 128.3, 128.3, 128.8, 128.8, 128.9,
128.9, 129.0, 130.9, 133.7, 133.8, 137.3. IR (KBr, cm™): 1336, 1169, 724. MS calcd m/z 449.2,
found 45.0.2 [(M + 1)]*; Anal. Calcd for: C, 61.44; H, 6.95; N, 3.12; Found: C, 61.47; H, 6.93; N,
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3.15.
0)
N—\\_
(0]

(E)-2-(prop-1-enyl)isoindoline-1,3-dione (3a)
White solid. Mp: 203 °C. *H NMR (500 MHz, CDCls): 6 = 1.85 (d, J = 5.5 Hz, 3H), 6.55-6.63 (m,
2H), 7.73 (dd, J, = 3.0 Hz, J,= 5.5 Hz, 2H), 7.86 (dd, J; = 3.5 Hz, J,= 6.0 Hz, 2H). **C NMR (125
MHz, CDCl3): 6 = 16.3, 118.1, 118.3, 123.4, 131.7, 134.2, 166.7. IR (KBr, cm'l): 1716, 1394, 943,
728. MS calcd m/z 187.1, found 188.1 [(M + 1)]*; Anal. Calcd for: C1;HgNO,: C, 70.58; H, 4.85;
N, 7.48. Found: C, 70.57; H, 4.88; N, 7.44.

0
CLoy

OHO  N(SO,Ph),
N-(3-(1,3-dioxoisoindolin-2-yl)-2-hydroxypropyl)-N-(phenylsulfonyl)benzenesulfonamide

(4a)

Yellow solid. Mp: 165 °C. *H NMR (500 MHz, CDCls): 6 = 3.03 (d, J = 5.5 Hz, 1H), 3.77-3.87 (m,
4H), 4.32-4.33 (m, 1H), 7.55 (dd, J, = 2.0 Hz, J,= 7.5 Hz, 4H), 7.64-7.68 (m, 2H), 7.71-7.74 (m,
2H), 7.83-7.86 (m, 2H), 8.05-8.07 (m, 4H). *C NMR (125 MHz, CDCls): 6 = 41.6, 52.1, 69.2,
123.4,128.5,129.1, 131.8, 134.1, 134.2, 139.0, 168.5. IR (KBr, Cm'l): 1718, 1398, 1170, 720, 580.
MS calcd m/z 500.1, found 501.1 [(M + 1)]*; Anal. Calcd for: Co3H,0N,07S,: C, 55.19; H, 4.03; N,

5.60; Found: C, 55.21; H, 4.07; N, 5.63.
0

X NJJ\OCH;
Ts

Methyl cinnamyl(tosyl)carbamate (6b1)
Colorless oil. 'H NMR (500 MHz; CDCls): 6 = 2.42 (s, 3H), 3.72 (s, 3H), 4.63 (t, J = 3.5 Hz, 2H),
6.22-6.27 (m, 1H), 6.67 (d, J = 16.0 Hz, 1H), 7.27 (d, J = 8.5 Hz, 3H), 7.33 (t, J = 8.0 Hz, 2H),
7.37 (d, J = 7.0 Hz, 2H), 7.84 (d, J = 8.5 Hz, 2H). *C NMR (125 MHz, CDCl5): 6 = 21.6, 48.8,
53.9, 123.8, 126.6, 127.9, 128.5, 128.6, 129.3, 134.1, 136.3, 136.5, 144.6, 152.7. IR (KBr, cm™):
1735, 1359, 1168, 674, 576, 544. MS calcd m/z 345.1, found 346.1 [(M + 1)]"; Anal. Calcd for:
C1sH19NO4S: C, 62.59; H, 5.54; N, 4.06; Found: C, 62.55; H, 5.55; N, 4.09.

0

N NkOCHZPh
Ts

Benzyl cinnamyl(tosyl)carbamate (6b2)

White solid. Mp: 106 °C. *H NMR (500 MHz, CDCls): 6 = 2.37 (s, 3H), 4.63 (d, J = 6.0 Hz, 2H),
5.10 (s, 2H), 6.22-6.27 (m, 1H), 6.62 (d, J = 16.0 Hz, 1H), 7.14 (d, J = 8.0 Hz, 2H), 7.20 (d, J =
6.5 Hz, 2H), 7.24-7.33 (m, 8H), 7.73 (d, J = 8.0 Hz, 2H). *C NMR (125 MHz, CDCls): 6 = 21.5,
48.8, 69.0, 123.7, 126.6, 127.9, 128.4, 128.5, 128.5, 128.5, 129.2, 134.2, 134.5, 136.3, 136.5,
144.4,152.1. IR (KBr, cm™): 1728, 1357, 1153, 720, 673. MS calcd m/z 421.1, found 422.1 [(M +
1]"; Anal. Calcd for: Cp4H23NO,S: C, 68.39; H, 5.50; N, 3.32; Found: C, 68.41; H, 5.53; N, 3.31.
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Tert-butyl cinnamyl(tosyl)carbamate (6b3)

Colorless oil. 'H NMR (500 MHz; CDCl3): § = 1.36 (s, 9H), 2.42 (s, 3H), 4.61 (t, J = 3.5 Hz,
2H), 6.25-6.31 (m, 1H), 6.66 (d, J = 16.0 Hz, 1H), 7.26 (d, J = 8.0 Hz, 3H), 7.33 (t, J/ = 7.5 Hz,
2H), 7.38 (d, J = 7.5 Hz, 2H), 7.80 (d, J = 8.0 Hz, 2H). *C NMR (125 MHz, CDCls): § = 21.6,
27.9, 48.5, 84.3, 124.3, 126.6, 127.8, 128.1, 128.6, 129.2, 133.9, 136.5, 137.3, 144.1, 150.8. IR
(KBr, cm'l):1731, 1356, 1169, 743, 545. MS calcd m/z 387.1, found 388.1 [(M + 1)]*; Anal. Calcd
for: C,1H»sNO,S: C, 65.09; H, 6.50; N, 3.61; Found: C, 65.07; H, 6.52; N, 3.64.

©\/\/NCOOC2H5

TS

Ethyl cinnamyl(tosyl)carbamate (6b4)

Colorless oil. 'H NMR (500 MHz; CDCl3): 6 =1.19 (d, J = 7.0 Hz, 3H), 2.42 (s, 3H), 4.15 (dd, J;
=7.0 Hz, J,=14.0 Hz, 2H), 4.63 (dd, J; = 1.0 Hz, J,= 6.5 Hz, 2H), 6.22-6.28 (m, 1H), 6.58 (d, J =
15.5 Hz, 1H), 7.26 (d, J = 9.0 Hz, 3H), 7.33 (t, J = 7.5 Hz, 2H), 7.38 (d, J = 7.5 Hz, 2H), 7.83 (d, J
= 8.5 Hz, 2H). **C NMR (125 MHz, CDCl,): 6 =13.9, 21.6, 48.6, 63.4, 123.8, 126.5, 127.9, 1285,
128.5, 129.2, 134.1, 136.3, 136.6, 144.5, 152.1. IR (KBr, Cm'l):1731, 1357, 1153, 721, 673. MS
calcd m/z 359.1, found 360.1 [(M + 1)]"; Anal. Calcd for: C1gH2NO,S: C, 63.49; H, 5.89; N, 3.90;

Found: C, 63.47; H, 5.87; N, 3.92.
0

x NkOCH3
Ts
H;CO

(E)-tert-butyl 3-(4-methoxyphenyl)allyl(tosyl)carbamate (6f)

Colorless oil. 'H NMR (500 MHz; CDCls): ¢ = 2.41 (s, 3H), 3.71 (s, 3H), 3.82 (s, 3H), 4.60 (d, J =
7.5 Hz, 2H), 6.09 (d, J = 16.0 Hz, 1H), 6.62 (d, J = 16.0 Hz, 1H), 6.86 (d, J = 9.0 Hz, 3H), 7.28 (d,
J=7.5Hz, 1H), 7.31 (d, J = 9.0 Hz, 2H), 7.83 (d, J = 8.0 Hz, 2H). *C NMR (125 MHz, CDCls):
0 =21.6, 48.9, 53.8, 55.3, 113.9, 121.5, 127.8, 128.5, 129.0, 129.3, 131.0, 133.7, 136.5, 144.5,
152.7, 159.5. IR (KBr, cm'l): 1734, 1511, 1249, 1170, 1033, 579. MS calcd m/z 375.1, found
376.1 [(M + 1)]"; Anal. Calcd for: C1gH2NOsS: C, 60.78; H, 5.64; N, 3.73; Found: C, 60.75; H,
5.62; N, 3.76.

O

AN
NJ\OCH3
Ts
OCH,

(E)-methyl 3-(2-methoxyphenyl)allyl(tosyl)carbamate (61)

Colorless oil. 'H NMR (500 MHz; CDCls): ¢ = 2.41 (s, 3H), 3.71 (s, 3H), 3.85 (s, 3H), 4.63 (d, J =
6.5 Hz, 2H), 6.21-6.27 9 (m, 1H), 6.87-6.93 (m, 2H), 7.01 (d, J = 15.5 Hz, 1H), 7.23-7.26 (m, 3H),
7.39 (t, J = 6.5 Hz, 1H), 7.86 (d, J = 8.0 Hz, 2H). **C NMR (125 MHz, CDCly): 6 = 21.4, 49.1,
53.6, 55.3, 110.7, 120.5, 124.2, 125.2, 126.9, 128.5, 128.9, 129.1, 129.2, 136.4, 144.3, 152.6,
156.8. IR (KBr, cm™): 1735, 1360, 1245, 1170, 1027, 756. MS calcd m/z 375.1, found 376.1 [(M +
1]*; Anal. Calcd for: C1gH21NOsS: C, 60.78; H, 5.64; N, 3.73; Found: C, 60.78; H, 5.61; N, 3.76.
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V1. 'H NMR and *C NMR spectra copies

Compound 1la
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Compound 1c

STANDARD PROTON PARAMETERS
Archive directory: jaxport/bomes)iuy/vrsrsys /sata
Sample directory: o~ G sild

Pulse Sequence: s2pul

Solvent: COCII
Asbient tamperature
Fila: gll'
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FT size 65536
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|
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Compound 1d

STANDARD PROTON PARANETERS
Archive directoryi sesportshomes ] iy /vnercys date

Sampln directory: =

Pulse Sequence: s2pul @\/

Solvant: COCI3 i
HCOCH,

Ambient temparature
File: Ja2s
INOVA-500  “NEMUSO0®

Relax. delay 1.000 sac
Pulte 43.0 degrees
2 sec

"

FT size §5536
Total time O min, 23 sec

3.301
3.288

1.258

I
-

S . e —
1z 11 10 k] 8 we d [ 5 4 w & v
=2 3 3 s 2

STANDARD CARBON PARAMETERS
Archive directory: faxport/homes)iuy vwmrsys /data
Samgle > ¥

directory: =
equence: s2pul
coci OCOCH,

Relax. delay 0.300 sec
Pulse 85.8 u!r«l

Acy. tise 1.308 sec

Wigth 31421.8 Hz

84 reEcH! ion

OBSERVE €13, 125 6754800 Mh.
DECOUPLE W1, 499.805080%5 Wiz
Pewar 40 di

cont insously on

WALTZ-16 modulated

DATA PROCESST

Ling broademing 1.5 Hz

FT size 131072

Total tims & hr, 48 min, 51 sec

= =
- s 2
2 3 %
g
z i |5 ¥
: H ]
S S OB T . ; S
220 200 180 150 140 120 100 an 60 4|II Zlﬂ ; ; ppm
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Compound 1e

STANDARD PROTON PARAMETERS Z

Archive dirsctory: /Jex trhomos1d vnarsys /data

Saapis diragianyr o b C(\/
OTMS

Pulte Sequence: s2pul
Salvant: COCI3
Ambiant temparatura

”“[J“.
INOVA-300 “NENUSOO"

Rolax. delay 1.000 sec
Pulse rees

cy.
Width 78%6.8 Mz
B repatitions
ol H1, 4538025231 Wiz
DATA PROCESSING

FT size 65538

Total time 0 &in, 23 sec

v

3,348
1.3

0. 248

L
f
:

S A )
T T T T T T— - o=
9 8 Py (- &5 4 - 3 2 1 . ppm
&2 3 : g g
- se - - - -

STANDARD CARBON PARAMLTERS

Archive directory: sex t/home sV 1 narsys /sda

Sasls airectorys T i
Pulse Sequonce: s2pul

sol t: COC1: +
salvent: OTMS
File: 1897

TNOVA-508  "NEWUS0"

Relax. delay 9.300 sec
Pulse 45, iclr-"
Acg. Lime |.= 0 sec

Wigin 31421.8 Hz
L1 f.rtll‘nﬂ! -
OSSERVE CI3, 125.6754051 WHz s
DECOUPLE Wi 433 8950805 MM
Powar 40 8B -
cont i ¥
WALTZ-16 modulated
% broadining 1.5 H i
FToglze 130072 0 I |
Total time 2 hr, 40 min, 56 sec a8 2a
2. 78
18 85 < - "
Tl% : 2 g
= |= A s
B o=l | 3 Rpk -
| | 2
2 38 I
g I i
T RS Ty , e URRBRERE AR T R B
220 200 180 160 140 120 100 a0 &0 a0 20 0 ppm
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Compound 1g

STANDARD PROTON PARAMETIRS

Arcnive dirgctory: /eeport/home /iy /veereys /data
Samale alrectory:

Pules Sequance: slpul

Solvent: COCI3 =

Amblent tesperature

File: (48

INOVA-S60  "NENUSS0™ /v\\“
ees

Relax. de
Pulse 45.0
.G:, tise
widin 70388 Wz
8§ ropetitions

QBSERVE WL, A33.8026707 WHZ
GATA PROCESSING

0]
FT size 65538
Total tise 0 min, 23 sec

3 2 1 =0 ppm

w
-]
~
-2
1.1

STANDARD CARBON PARANETERS
Archive directory: fexport/home;)iuy/wrarsys /data
Sample directory:

Rolax. delay 0.300 sec
Pulse 45.0 degress
oy, Vine 1.360 sec
:: th 31:5:.! Hz
rapetitions
oBsERVE €13, 125.6754301 WHx
DECOUPLE M1, 493.8050%905 NHZ
Pownr 49 d
continucusly an
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.5 Hz
FT size 131072
Total tiss 2 hr, 40 sin, 56 sec

-~
H

63,047
32.8%2

a1.177

|

Z
g

n 526,888
—_—nr.07

— 171,318

e

1

‘ n

YT TrrTTY T T TTTTTY T T T T rrw-u—n-rnwrrn-m,-.—.n-r—-—vﬁ—m—:ﬂ-w..—r
220 200 180 160 140 ize 100 &80 &0 40 20 ppm
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Compound 1h

STAHDARD PROTON PRRANLTERS

Archive directory: sewport/home/ | iuy /vomriys /data O
Samals drectorys s B

Pulse Sequance: s2pul N
Solvent: cocia

* erature
e e A
INOVA-580 “NENUSDR"

Relax. delay 1.800 tec

Puls) LI

Acq.

Width ¥

8 repatitions
Hl, 453.B0Z5770 WMZ

DATA PROCESSING

FT siza 45535

Total time 0 min, 23 toc

o
sec
(3

2.478

1.0k
0.090

L JL_'_ =

5
LR IEP
CRIT
5.95{

STANDARD CARBOM PARAWETERS

Archive diractory: Jenport shomay | luy /vnecsy s data [w]
Sample directory:

Pulse Sequence: $pul 4
Solvent: COCI3 \
fabient temperature
usars 1-14-87 \ i\
File: 1041

INOVA-500  *HENUSDO*

Relax. delay 0.380 sec
045

5 . 6754685 MHI
4998050905 WHz

i

AD b
cont inuous ly on
WALTZ=18 modulated
\TA PROCL:
ine broadening 1.5 Hz

L
FT size 131072
Total tise 2 hr, 40 min, 56 sec

133.800

—— 123,118
77.852
TE.794

—_——

s
SR

p— 131,998

—_—3r.282

—18G.241

Ll | |

 RAARE] T TP T ™ T I RESEE BAEn T FF'"TWT"T“'1'T‘I‘I—'—|—F1‘H-!'|'|11—‘!—H—#—"1-F
2{;]‘ I 2o 180 160 1an 120 100 an 6D 40 20 ppm
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Compound 1k

gh-lu-qu)'ﬂm'! PARANETERS

Archive @irectory: Jexport homes)iuy veersys data
1

Saaple directory:

Fulsa Sequance: s2pul
Solvant: COC13
Ambient temperature

ACH ‘lll
HOVA-500  “NERUSDO®

AL tim

Width TH96.8 Mz
B repetitions
GBSERVE Wi, 499.8025802 Wz
UATA PROCESSING

FT size §5536

Total time & aln, 23 sec

7.617

5.58%5

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

STAKDARD CARBON PARANETERS

—2.310

=_z.288

— 1.68%

1.874

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

Sample girectory:

Palte Sequance: s2pul

Solvent: COC13
Anb{ Ant lﬂgirl\ll!l
A-87

"HENUSDO®

Relax, gelay 0.300 sec
Puls;

Tatal time L hr, 43 min, 51 sec

207.021

135

— . 134,172

128087

————120.157

18,912

77.256

. 080
76.748

-§7.020

20.747

— . 527

- n
2z0 200

S21
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Product 2a

15‘&!"#:“ PROTON PARANETERS
Archive dlrectoiys fexpart/home/ )iy viareys/dats

Sampla directoryt o
Pulsn Soquoncol stpul .
Solventt €OC1I \
mu“‘;mnwru _
Fila
lm;',‘o “NENUBO0" D leofhlz
Tax, dal 1.000 sec
Paies ﬁfn'%.lm.
I{:. time 1.892 sec
widgth z
oBSERYE
BaTA P“C(S&Il@
FT size ¥
Total tl-. . win, 23 s8c
o
3%
v
s
3
s

v T T T T T |' -

™ T T .. 3 2 1 L PR

11 10 9 ‘g
/G—Amln CARBON PARANETERS

archive directoryr jexport/home/|luy/voarsys data (s

Sempie airectory:

Pulse Sequonce: sZpul

So1vent: coc1e N N\

J ;-,':ﬁ"“""

Filar 1528 2

InOVA-300 NENUsOD" o N(SOFhL

dolay 0.300 tec
Pullu (45,0 degrees
Acy. timi 1300 vec

77.256
77,000
76.744

—

1.8 H:
IIZ ruo\luem
RVE €13, 125.6754661 WMz
nwnum l‘l 439, 3050905 WHz

m“ l
WALTZ-16 IMI‘I‘-II -
0ATA PROCESS S5
LiAe brosdentng 1.5 e h
FT chze 131872 S
Total ties 1 hr, 43 min, 51 soc it
Pl E:
2| =
i 5
H 2
222l 5z
- =
E -
« |2 8z
F (“ b
2 <
g a
|

— 8 . T T2

Ijilll l

B e e b B s s ] T TTTITTTTTY i T T

2z0 200 1a0 160 140 1zo 100 a0 1] 40 20 ' !I I p’pl
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Product 2b

Vs

STANDARD PROTON PARANETERS

AFchive EITactory: Jesport /home;)luy /vrsrsys data
Sample alrectory:

Pulse Sequence: s2pul

cocia
temperaturs
Flla: i 14
INDVA-500  NENUSO8®
Relax. delay 1.000 sec
Puls: 0 degres:
Acq. ne 1..’1 sec
Width 7996.8 Mz
A _repetitions
Wi, 499.8025914 KMz
DATA PROCESSING

FT size 65536
Total tise 0 min, 23 sec

B.0ST

_ |

s

—

S | ]

@’V‘N (SOPh);

-
w
-
m
-
-
-
=
@ -

3.514n
~-

1.004, ]

ER 1
0.9k

STANDARD CARBON PARAMLTERS

Archive directory! sexport home;Tiuy /vrartys /dat
Sample diractory: y/vrariys /data

Pults Sequenca: sZpul
Solvent: COCI.
Ambient

Relaw. delay §.300 sac
Pulse 45.0 ﬂzrou
tin 0 wee

width 31 [
25000 repetitions
o Cl3, 125 6754655 WHZ
DECOUPLE M1, 493.8050985 WHZ

E
cont inimus 1y on

WALTZ-16 modulated

DATA PROCESSING

Line broadéning 1.5 Mz
FT size 131872
Total time 11 hr, 10 min, 34 sac

135,313
133.701

138,018

o~

_—

L.A74

T
4

51,302

Trerrrre

140 1é§

S23
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Product 2c

STANDARD PROTCN PARAWETERS
Archive directory: /exportshome;]iuy /viariys data

Sasgle diractory: = N(SOMh)s
Pulse Sequence: sZpul
Solvent: CEC1E Mel¥

Anbient tesperature
File: kg3
INDVA-S00  SWEWLSDE®

Ty 1.800 sec
[

4,400
4477

dgrees
1.88% zec
Widtn 7536.8 iz
B repetitions &
Hi, 439.8025802 WHz -
oATA PR i "
FT size 65836
Total time § min, 23 sec
- H
I ~ H
. - B0 s
ss ® ..;':EE o “'
” ol - L{:L. J |
[ |

5.920
5.907

5.5
\\:. -
—.EL

|

ppm

L
o

A
—T T T T B T T
10 9 1 0

2.004

.21

STANDARD CARBON PARANETERS

Archive direclory: jexport/hoses)iuy srercys data /@/\/\MS&-:H) }
Sample directory:
Pulte Sequence: slpul MeOy

Salvent: COCI3
fabient temperaters
s 1-14-87

7

21.8 W,
A3L8 repatitions
OBSERVE CI3, 135 875456 Moz
DECOUPLE W1, 438 8050805 Mz
Pawar 48 &b

coatinuous ly on
WALTZ=16 modulated
DATA PROCESSING
Line broadening 1.5 Mz k‘l'
FT siza 131072
Total time 2 hr, 40 min, S8 sec
B E
S
3 :
A
z8 g iz
: N | s ik :
i | | :
‘ ‘ | |
.
| J 1 { I \ I ‘ |
T T T T gy T T T T T T T T
200 180 160 140 120 100 80 B0 a0 20 ppm
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Product 2d

STANDARD PROTON PARARETERS
Arehive diroctoryi caxport/momes)lay/vinreys /data

S
Sasple dlrectory: z H(S0sPh
Pulso Baguonca: §Zpu) =
Solvant: COCI3 OCOCH,

coc
Asblent temparaturs
File: glﬂ‘
INOVA-500 “NENUSOO™

Rolax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 1.892 sec

width 73888 Kz

8 repatitions

DBSERVE  Hi, 439.8025912 Mz
paTA PROCESSTNG

FT size $5530

Total time 0 min, 23 sec

_—an

— 0,000

— 1505

—_—-raa?

T AL T A | T T LT T T T Ll
11 10 9 = 5 e 4 3 - 1 =0 ppm
H - H
- - -

STANDARD CALIGN PARANETERS

Archive d15aclory: JEXPOrt /homa/ | 1Ly /vosr sys /date
Sample dliscioiy:

T
N(S0
False Sequanco: s2pul MN{SCPhiy
Solvonls COCIY .
Awiouit Lowparature WCOCH,

usar: Leld-
Tnova-300 “nenusas~

Vidin'g 8 He
4738 capatiitons

€13, 125.6754575 Wz g=.
DECOUPLE K1, 498.8050905 WHx Lin
Power A0 1B am e
inuous 1y on HEs
WALTZ- 16 modulated =

DATA PROCESSING

Line broadening 1.5 Hx

FT size 131072

Total time 2 hr, 40 min, 56 sec

16%.370
—_—f1.142
e 0, 850

- EARAaRS T T T T T T T

v T T T T ARBARE T T TrT
Zél leﬂ 180 160 140 120 190 &0 60 40 20 ] ppm
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Product 2e

STANDARD PROTON PARARETERS

Archive dirgctory: /export /home;|Iuy /vasrsys /dota
Sample niroctoryt

Pulse Soquence: sZpul
Salvant: COCI13

Aabient tesparature
File: j5o4
INOVA-5D0  “NEMUSOO~

Rolax, un-\r 1. non sec
Fulse 45.0

tisn 1. “2 wec
UI in ?’l‘ G HE

L3 “E
Olﬁll l Hl !‘l BO26375 WHZ
oATA

T tlll 5556
Total time 0 min, 23 sec

L —

[ ©\/le S0.F;
OTMS

13 12 11 10 L]

STANDARD CARBON PARARLTERS

Archive directory: sesport/homesliuy vesreys dat
Samale directory’ 4 SR RaLs

Pulse Ssquence: sipul
Solwvent: COCI3

£ J80
IROVA-580  “MENUSOD*

Relax. del 9.300 sec
Futse 450, degrans -
fes. tind 1380 sec Sy
Uidin'3Ta211 N -
4 repetitions

QBSERVE C13, 125.8754851 Wz o8
DECOUPLE HL, 488 8850805 Wiz +
Fower 40 -

cont | nuo
w'urr-\c -eunnd

o’
Lin: BINONQI 1.5 Hz

FT size 131072

Total time 2 hr, 40 min, %6 sec

152,958

L

2.08«

77.801

76.700

P

51.824

~0 -1 ppm

W:ﬂ. SOaPh
OTMS

0.383

TYTTTTT T T T T T TYTTTY T T
2z0 200 180 160 140 1z0 l.l;l'l

S26
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Product 2f

STANDARD PROTON PAAANETERS
grontes dlractary: feuport smome, |\ uy vemc sy s sdata

e W(SOwPhis
Pulse Sequance: sipul ] '
Salvent: COCIE e

fnblent temparature
]Il! Jusa
WOVA-500  “NENUSE0™

etitions
ﬂ:s;;:z :a 499 8025840 MHZ
PROCE:

FI' ||u £5336
Total time 0 min, 23 g6

N4 512

6.000

. . |

. S Rt s =
10 2 P PR e W 3 2 1 ppm
5 zE g =8 E i Z
I dew 24 & s

STANDARD CARBON PARANETERS
Arenive dlraciory: /esport hose;|iuyg/viarsys data

Samale dlisctary: st
Fulse Ssquoncer s2pul 2Py
Solvent: cociy gt

i nt temperature
7

nm!u ‘:IS IIS E754733 WMz
DeCOUPLE 1, 493 8050905 miz
Power a

|..

\ﬂ'!‘ll mulllld

DATA PROCLSSING
Line broadening 1.5 Mz

IT size

Total tine 2 hr, 40 min, 56 sec

53.824
51,458

153.511

L 1 |

T TrrreT T T AABESERASES BARLS T T T T T T T T YT Ty

220 200 180 160 140 120 100 80 60 a0 20 1 ppm
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Product 2g

!
| ATANMADY IHOION PARAMETERS

Arcnive AIrsElory: /axport shome, | luy vnarsys data
Samplo diFeEtery:

o]
Pulsn Soqguoncor sZpul
Solvent: €OCII Q\)LO% M{SO-FPh)s
Asbient Lomporsture

file: is07
INOVA-500  “NENUSDO™

Welax. dalay 1.000 sec
® dogrees

MAcg. t 1. sec
:Idlh I"::.I Wz -
rapet ong sa
OBSERVE _ Hi, 499 BN
DATA PROCESSING %z”- "

Lt

FT size #5534 -
AL

Total time 0 min,

—3.842

_0.073
————_0.000

2 m
-
-
|
1
Jdl o, O Al
—T T T T T — T T
5 — v - 3 2 i =0 ppm
22 a
- -

FTAwaARD CARBON PARAMETERS

Archive rexport, reatn
Sampis directory:

=}
Pul o 2pul
S e B g
1 I';l £
INGVA=500

rep ions

ORAERVE  C13, 1356750681 mnz
OECOUPLE Hi, A99.MG58905 Mz
Powsr 40

Eont imsous 1y on

WALTZ-15 Sodulated
DATA PRECESSING

Lina broadening 1.5 Kz

Total time ¥ hr. 40 min, 38 sec

5

139.777
2.

N 127788
83,792

171,080

—0, 00
SE— ]

T T ™ T T YT TrrrTTTTTTTTrTTYTT T
220 200 180 150 148 128 100 &0 1] 4an 20 0 ppm
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Product 2h

“IANDARD FROTON PARANETERS

Archive directory: Jexport/homs/|luy/vrarsys data o

Bample airectory: N80, P, Ha Ha

Pulse Sequance: s2aul N - T HiS0,Fhl
Solvents €OCTI N

Ambient temporaturs b

File: {327 0
TNOVA-SE8  “NENUSBO"
Relax. dolay 1.000 sec
Pulce 45.0 degress
fAcy. time 1.837 sec
Tat 5.8 Hz
8 repetitions
OBSERVE N1, 499.882583% WMz
\TA PROCESSING
fT size 65536
Total time 0 win, 23 sec

-0.005

1.604
—_—E
— 0. 546

e
R : o S A
2 ] m
11 10 9 SEE 5 E‘ PP
N Ex

Slanbann canbos PARARETERS
Archive directory: sexport/home;Tiuy/vosrsys/data
e & torys

Pulse Sequence: sZpul
Solvent: COC1I N
lant temperaturs
use -87 —
File: j5B
mhova-400  “RENUSE0=

0 WSOy

Rojax, delay 0.300 soc
Pulse 45.90 dllrlﬂ

Acq. time 1.300 sec

Width 31421.8 He

192 repetitions

DESERVE C13, 123.8754708 WHz

DECOUFLE ML, 433 8050885 WHz =

Powkr 40 48 z o
cont ineously on - " -
WALTZ-16 modulated -
BATA PROCESSING row
Line broadening 1.5 Hx an
T size 131072 :

Total tima L Ar, 43 min, 51 sec

123,349

—9.528
—_—20.a

—— 167657

— I.ll ll . l.,l —

220 200 180 150 140 120 100 80 0 an 20 " ppm
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Product 2j

STANDARD PROTON FARAMETERS

Archive directory: sexport/nosesii SyE/data
Sampio directory: R HIENEY

Pulss soqliln(.i szpul N(S0.Ph);
Salvent:
Asbient ‘_Irlllll

Flla: hS&e
INOVA-500  “MENUSE0"

Relax, it|l= 1.000 sec
Pals, 0 degress
1.892 sec

o1 Hz

M‘I‘=°.“

M 1, 438.8 918 MK
DAt processing. e M
FT £1ze §5338

Total time 0 min, 23 sec

8.067

5,380
$.350
8
4,823
=0.000

— JJ( | O I SN ¢ ORI e ey

S S —— , R ;
= i [ a 3 e T 0
§ & g ¥ % 3 835 3 eon
= e - = - - e e oW

STANDARD CARBON PARANETERS
Archive directory: /export/home/)iuy/voarsys/data

Sample directory: M SOaPh )
Pulse Seguence: Slpul

Solvant: coc1s

=

Lemparature
usar: 1-14-87

nm hERS
IROVA-500 “NENUS®D®

Rolax. colay 0.300 sec
Nlll 45.0 dogrees

. timo 1.300 sec
n|¢u| 314&1 ]

tions
u 125 6754642 WHZ

UWL! K1, 499.8050005 WHI
Fowar 40 u!

cont  nuou
GALTEo1G -n-u!-u-

Ml‘l H‘lm
e broadening 1.5 Wz
IY l‘zt 131072

tims 1 hr, 4% min, 51 sec = E
H 9 o -
Snd gz
1= Gl
‘:2 n.:n.
- e
28 | 2 P
- £
-3 -
g

s 50.788

"
2 >}
—— 2 70N

fert'i’o stpey

/

'|

TTEIT T T T T RRSRRRESSS EessE R s s s T YT T YT T

220 200 180 160 140 120 100 a0 60 a0 20 i ppm
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Product 2k

Ha Hn He
STANDARD PROTON PARANETERS
m::ﬂef:::f;?;’l FaKpOrE Mome /1§y /varsys sdata N{SO.Ph)y @Hm Hy -
Pulss Saquence: s2pul N(SO-Ph); (80,Ph)2
Solvent: COCIY Hy Hgy
fent tesperatura
S1le: f41

IMOVA-S08  "NENUSOS*

Welax. selay 1.000 sec
Pulta 45.0 degrens

PROCESS.
85536
Tatal time 0 ming

—7.262

. '\‘\_'r 524

- ' ' ———— T — T e T .
9 B v 7 & -l 4 3 R e § 0 ppm
= =83 = = -1 5r3
- e - - = - o o

STARDARD CARBON PARAMETERS

Archive diFectory: /export/homes | luy /vnarsys/data
Sample girectory:
Filas: CARSON
eguence: sipul N{SOPh),

13
rature

user: 1-14-87
INOVA=500 “NERUSO0™

Relax, delay 0.300 sec
Palie 15-0‘{ roes

553
EELS
Acg. time 1.308 sec - e
Width 31421.8 Hx -.= L
25800 repetitions - - - |
OBSERVE E13, 1256754648 WHZ 2= 2
DECOUPLE Wi, 483 8058305 Wiz 2 :
Powar 40 4B kl, s
1w =
WALTZ-18 modulated /J
DATA PROCE:
Line broadening 1.5 Wz
FT size 131072 =.
Total tise 11 br, 10 min, 34 sec EF
LH
53
me® o
232, =
B
- EEEAEE
&} F
b
. | l
ll T | I. l}\.
—rpe e p e T T T AR T T 1 T r T T T T g T Ty T
220 200 180 160 140 1z0 100 &80 &0 a8 20 ] pRm
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Product 2I

STANDARD PROTON PARANETERS o o

Archive direcloryt /export/mome/tiuy /vnersys /data
Samgle girectory: N
Fulse Sequence: sZpul H

Selwent: C0C13
'.nx::n"}ﬁmcnuu (PO, 50,0
INOVA-500  “MENUS 00

Welaw. aflay 1.000 sec
Pu =

B.08%

E \E
c
?—

B T o

10 3

Bhin

0 CARBON PARAMETERS
Afhﬂfl dirgctary: Jexport/homes1iuy /erereys /data (4] (8]
&l

pie diFectory
Fules Sequence: 32pul N‘@f
cocis H
At an!
1-14-87
21

(PUC, SN

Relax. delay 0.308 wec
Pulse 45.0 degraes
me 1.300 cac

—77.252
76.9%6
76.744

575 repatitions

OESERVE C13, 135.6754679 Wiz
DECOUPLE  H1, 453 20%5030% mHZ
Powar 40

Line broadening 1.5 Kz
FT size 13
Total time 2 hr, 40 min, S6 sec

27,870
27.790
20.823

—37.am

~ 36,100

169645
- 166 .34

201,276

208,850

220 200 188 160 140 120 100 80 60 0 20 1 ppm
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Product 2m

STAMDARD FEOTOW PASANETERS

Archive diractony: /axport hons ouyy /vesriys/data
Sample sirectory: s
Pulse Sequence: stpul NSO,Ph),

tioes
WL, 4708025914 WHZ
Ta PROCESSING

size 63530

Total time 0 min, 33 sec

.
EH |
.
EH = | H
e 2.2 ¥
i e
T A T T T T T T T T
10 9 - J— 7 6 .5 s 5 3 2 i 1 ppm
5 = = H 83 %
e 3 3 i QR

STAMDARD CARBON PARARETERS O\/\
" CLADNYE SOnpOdt Some s | luy svnmr sy Sdeta e,
) o N(SOPh)s

384 v iome

DBSERVE  C13, LI%.G754508 WH2

DECOUPLE W10 439 R238005 mAZ
ower 40

Lime broadening 1.5 Rz
T size 131872
Total time 1 Ar, 41 min, 51 sec

—133.877
116,005
an. e

S—T

SRR SR . ; . Py ¥

T T TETTTTrrrT T T T T T
2z0 200 180 160 140 120 100 L1 (] aa 20 ] pp=

S33
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Product 2n

STAMDAAD FROTON PARANETERS

Archive SIFACLOFYT /EXDOT L home Doy /rmd ByT
i el

Solvest:
Sanient temparaturs
File: easa

TN

fey vimd 2 nec

Wigth 79960 MX

8 repetitions rh

OBSERVE M1, 493.8073903 AT
_FEDCE

Ha Ha

NN 4
M N(E0,PH);

nonalllic isomers

e e ———

“
S8
.
-
1.0
0.804

STANDAAD CARSON PARARETERS
Sacabye SiTecharyi Jepart homs ey vnarey data
ary 1

Sateam: coat
Aapient teaperater
e
Filel chi

INA-THE mewwsaa-

OBSERVE “E13, 13847
BECRUPLE HI) A38 mas:
Pevar

Inwausly on
MALTE-18 mestalited
DATA PROCEESI)
Line Wosdening |5
T vize 130872
Total thee 3 hr. 58 wec
iz
B

77,198

—

(T

it

ppm

O BT

NE0,Ph)y

S34



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

Product 20

STAMDARD FROTON FARKSETERS

Archive directory: (export home ouyy/vreriys dats
Baazls sirectory:

T uize 65336

i

S, + AR

N{E0:Phlz

nanallykc somers.

J i z i
- ind 44
j/‘ -J T
-
* & s 4 L 3 e =iz L)
P = :F %o R
STANDARD CAABIN PARAEILEY
e st seer v st M wsoen: + AR
Pulie Sequence | clpul e
nanalyit somerns
30900 Tapatinsnes 22
- R Y
o,
©OnA b et 1y an
St
GATA PROCESS | W)
D o
Total time 85 hr, 4 win,
232
s 33t
= \ P
s 3% fas
. : 700 %3
1
| | L ,
160 148 128 108 a8 &0 a 20 " opm
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Product 3a

SIARDARD PHOTON PARANETERS

Archive @lrectory: Jewport /momes1iuy rvnariys /data
Snmgle directory:

Pulee Seauonce: s2pul

selvant: COCVE

fabiont temperaturs N—//_
File: 1424

INOVA-380  ~NEMISO0

Hadnx. dela
Pulse 45.0

¥
i

z

8 repetitions

OBSERVE ML, A99.8025887 MMz
DATA PROCESSING

FT size 65538

Total tise 0 min, 23 sec

—1.853

——y e

1.584

PSS, W | |

1 -0 ppﬁ

STARDARD CARBON PARANITERS

Archive diroclory: /expori/homa/)iuy/vrartyt /data
Sampia direciorys o

Ralax. delay 0.300 sec
Ise 45.0 degroes
. time 1.300 sec

<

;o

£

-
gz

-
—T7.252

ions N
y 125.8754627 WHZ \l’
DECOUPLE K1, 433 BO59805 Wiz

Power 40 dl

cont Inuous Ty an
WALTZ-16 modulated
DATA PRECC

Line broadening 1.5 Mz

£7 size 131072
Total time 2 hr, 30 min, 56 sec

e 134,237

——113.441

131693
16,298

166692

W ————_——h - - .

T T T T T T S

T T r T - - - -
220 200 180 160 140 iz0 108 &0 3] Ll 20 ] ppm
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Product 4a

o]

STANDARD PROTON PARAMETERS

Archive direct '

1o giractorys saxport oss,Viuy rvems sys /data
Pulse Sequence: s2pul QH N(SOPh
2t (SOFh)y

€oc13
Ambient temperaturs
Filer
INOVA-500  *MEMUSO®™

Relax. delay 1,
Pates a8i0 Hegreas **°

CBSERVE i
HI, 48980
DATA FROCESSING e
FT size 65536
Total tiss 0 min, 23 sec

7.287

L

?._ sI -‘.: T T T T T —T T
figz 7 3 5 5 4 & gd 2 1 ppm
§ dage 2R 5
o

- CARBON PARAMETERS

nive direciory: /fexport home /ouyy/vearsys /data
ample alrectoryt

Suqusnca: szpul OHD  NSOPh),
Solvent: COC1I

Ambient Lemperature

User: 1-14-87

4
OVA-580  “NENUSS0"

Relax. delay 9.500 sec
Pulse 45.0 degrees

jong
OBSEI C13, 125.6754703 Wiz T
DECOUPLE  H1, 4998050805 WHz are
Pewer 40 dB i
a

cont | ruously on
WALTZ-18 modulated
DATA PROCESSING
Line broadening 1.5 Hz
FT size 131872
Total tise 3 hr, 56 sec

77.2%2

000
76744

134. 188

010
TTTTTTTTiznan
69.152
52061

— 188,527
e 138
——d1.608

\ i

e T T T T T T T T T T T T T

ZZIU Zil I l.UIU I léﬂ 149 120 o0 an 60 40 z0 0 ppm
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Product 6b1

STANDARD PROTON PARARETERS

Archive direciory: /exporishomes]iuy /vearsys sata
Sample directory!

Pulse Sequence: s2pul

Solvent: €OC1I

Asbignt Lemperature

File: mBS?

INDVA-S0D  “NENUSS0"

Relax. delay 1.000 sec
Puls. agres
Acq. 1.89% tee

t; .2 hz

apetitions

BSERVE M1, 4998025913 MMz
DATA PROCESSING

FT aize 65538

Total time 0 min, 23 sec

cq
wid
B
ol

R

STANDARD CARBOM PARAMLTERS

Archive directory: fexport home ouyy /vemesys data
Sample directory;
Pulse Sequence: sipul
Solvent: COC13
ant temperatuce
11987

us
File: ma?i
INOVA-508  “NENUSO0"

Belax. delay 0.500 sec
rees

A
Wi .
5568 repetitions

OBSERVE €13, 125.6754636 WHz
DECOUPLE M1, 489.B05090%5 MHz
Powar 40 dB

cont ineout Iy on
WALTZ-16_modulated

DATA PROCESSING

Line broagening 1.5 Mz

FT size 131072

Total time 3 hr, 56 sec

— asETIA

T
e
123,761

3.721

2,418

1.568

0071

o 8.000

o

Ts

2.184

e 76728

— 53058

3.184

-8, 768

21.588

— 0. 988

N

I
Ts

S38
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Product 6b2

STANDARD PROTON PARANETERS

Archive dieecharyy Anpor /et s by e ers rdath
Sample directory

Fulse
Salve

nce: sipul

Ambi e tunu(uru
Filer ni3
TNA-S80 menusons

Relax. delay 1.000 sec
Pulte

. 269

Winih g Ruuaue
‘ " ‘l \ ong
oBSERVE AL, 4990025993 iz Ll
DATA PROCESS] ».\

6641
6.600
256

243
6.238
6,224

7.722
7.211
7.1%8
7.158
7.19%
—_—5an
4,840

4828

2,378

—— 157

by
Ts

1714
it
0874
090

STANDARD CARBON PARAMETERS

Archive directory: /expori/home ouyy/vreriys/data
Sample directory:

Pulse Sequence: sipul
Solvent: £DC13

“HEMUSDE®

ay 0.509 sec

i

%

e
128,530
128,511
128,480

“ﬂ. Fepatit
OBSERVE €13, 1998 arsassn iz
DEGOURLE ‘1, 490.00SH0NS Wiz

o )
H

127.927
126568

ne broadening 1.5 Hz
" UIII 131072
tal time 3 hr, 56 sec

123.742

L
(LI

1.06

[T}

21.537

Ts

ppm

OBn

T T T LAREES T T

T T T T
220 200 180 160 140 120

T
100
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Product 6b3

STANDARD PROTON PARARETRS

Archive diractory: sexport /mose/11uy vearsys
Sasple sirectory: B
Pulbe Sequence: szpul

Solvent: COCIY

fent tesgerature

File:

INOVA=500  “NEWUSDO™

Bglax. delay 1.000 sec
Pulse 45.0 degraes
heg, time 1892 sec
Width 313,32 Wz

repetitions
OBSERVE  H1, 489.8025939 WMz
DATA PROCESSING
FT size 65538
Total time 0 min, 23 sec

4.807
4.504

L

— e B —
10 9 8 s 7 - @ 5 . 3

g =2 3 I £

bR cc R .,.-

STANDARD CARBON PARANETIRS
Archive directory: /export/homs ouyy vrersys date
Sasple directory:

Pulse Sequence: sipul

Relaw. delay 0.580 sec
Ful o degrees
1.300

3
5. 6754636 Wz
$9.8950905 WMz

DECOUPLE W1, 4
Power a8

Line broadening 1.5 Hz
FT size 131072
Total time 3 br, 36 sec

———.a

PR

Wt

N 0By
Ts

i
A_._LJLA_ _Ll_ S
T r———— —
2 - 1 ] ppm
]
o]
s,

Ts

]

£

— 21552

T T

2zl zon 1a'n

S40
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Product 6b4

.
STANDARD PROTON PARAMETERS

Archive dirFectory: /export/mome /ouyy/vnmrsys/data
Sample directory:

Pulss Sequence: sipul

Solvent: €OC13 ©\/-\,NCODC2HS
Aabient temperature

File: ra6z

INOVA-S00  “MEMUSD0™

TS
Relax. delay 1.000 sec
Pulie 45.0 degiees =
Acq. time 1.842 sec H
idin §989.5 Wz o
B rapatitions
OBSCRVE WL, 499.8025925 WMz
DATA ssing
FT size 65536
Total time 0 min, 23 sec 5
2 iz
2 53
" k\ i
~
2 ‘ 3
| 1
| ]
— T T T T T T T T T T
] 8. .. 7 . 8 5 . .4 3 . 2 .1 -0 ppm
H = H H 2 H S H
- ren - - - - - o

STANDARD CARBON PARAMETERS

Archive directory: /exportshome ouyy/vnarsys data

Sample directory:
Pulse Sequence: s2pal @\/\,NCOOCZHS
COC13
1-14-87

TE

i
INOVA-500  “NENUSOO*

Relax. delay 0.500 sec
Pulse 45.0 degrees
Acq. time 1.380 sec
Width 31421.8 Hz
4032 repetitions

C13, 125.8754694 MMz
Power 40 db
eont inucus 1y _
WALTZ-16_modulated 58 =
DATA PROCESST Bt
ine broadening 1.5 Hz '='. .
T nize 131072 EEpre)
Total time 3 hr, 56 sec &n"
-]
2 2
°- 2
E -

48,601

——21.556
—13.087

—— 152,118

T T T Ll T T T T T T v
Zil leu léll 160 140 iz0 100 a0 60 40 20 o
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Product 6f

STANDARD PROTON PARANETERS o

Archive dirsctory: it homa 1 Uy YR ay e /EAL
il L — sobas = NJLOCH“
Pulse Sequence: sipul 'Il's

1 HLCO

Solvant: COCI3
habient temperature
File: n23

INOVA-508  "WEMUSOS"

Relaw. delay 1 s
Pulse a5.0 degress

8 repetitions
oBsE, W1, 438.802592% WHZ
DATA PROCL

FT size §5536

Total time 0 min, 23 tec

T3 . 5
T. : 1

=S 1]

N N | )

— o T T T - T T B T T
8 .. wi T ow e 5 - 4 3 . z 1 o ppm
3 = - 1 = s
3 g =83 2 3 €2 2
" - no- - P -
STANDARD CARBON PARARETERS
Archive direclory: /export homs ouyy vemrsys data Q
Zample directory: JJ\

=
Pulte Sequence: sZpul N™ "OCHs
Solvent: €OC13 Ts
ent temperature
User: 1-14-87 HiCOr
i mit

5 HEMUSOO"

Belax. delay 0.500 sec
Puln de

Bec

2

F e
\_76.725

—17.233

Ci3, 1354758836 Wz
DECOUPLE H1, 499.8050905 Wz
Power 49 db
cont inuous 1y on
WALTZ-168 sodulated
DATA PROCESAI

Lime broadening 1.5 Hz )
FT size 131072 (31
Total tise 3 hr, 56 sec L

et

136.503
133,730
131,008

113,987

159.508
144,515

121487
—55.277
————F.aa
11.588

———S2. 74

sy rTETTI AT Ty IRRERE

T
2z0 200 180 160 140 izo ine a0 60 40 20 L ppm

r I R R R B o s B e A A
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Product 6l

=0

STAMDARD PROTON PARANETERS

Archive directory: fexportshome/1luy viersys /data . N

Sample dirsctorys 1"5
'OCH;

Pulse Sequence: s2pul
Salvent: COC13

Ani
File: mizi
INOVA-500  =MEMUSOO

. delay 1.000 sec
45.0 degrees
Widih 8313.3 Wz

B repetitions

OBSERVE _ H1, 439.8025536 WMz
DATA PROCESS:

FT size 65536

Total time 0 min, 23 sec

3.5

——TTaaa

2,408

4,640
4,627
0.0

—=0.080

—1.508

1.934
2.074
& -
3.504
2.004
e
00
4

(IARDARD CARAON PARARETERS o

Muhive diFectory: /export /homa ouyy /vimrsys data ) JL
Somplo directory: N
|
Pulne Sequence: sipul e
CHy

Solvents

& a2z
IROVA-500  “NENUSOB®

Belax. delay
Fulse 45.0 d

Acy, time
Widin 314;
256 repetitions

VE  C13, 125.6754804 Wz
DECOUPLE N1, 499.8058305 mHz

Fowar 40 d
cont i neaut Iy on

WALTZ-16 modulated

DATA PROCE

Line broadening 1.5 HZ

FT size 131072

Total time 2 hr, 3 min, 31 sec

136,408

156.758

152.622

— 144,288
e 1 . 445
JR— . )

R l[ lH l .

ARRRES B

T T T T

T Ty T T T T T T T T T T T
220 leﬂ 180 160 140 1z0 100 a0 11} 40 4] ] ppm

S43



