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1. General information

All reagents were commercial and used without further purification, unless otherwise indicated.
Chromatography was carried on flash silica gel (300—400 mesh). All reactions were monitored by
TLC, which was performed on precoated aluminum sheets of silica gel 60 (F254). Melting points
were uncorrected. The "H NMR and >C NMR spectra were determined at 25°C on a 500 MHz and
125 MHz, respectively, and TMS as internal standard. All shifts are given in ppm. IR (KBr) spectra
were recorded on in the range of 400-4000 cm™. Mass spectra were obtained using the ESI method.
Elemental analyses were measured on a GmbH VarioEL analyzer (Elementar Analysensysteme).
The compound 2f with dimension 0.40X0.30X0.25 mm, was glued on a glass fiber. Data were
collected at 273K using graphite-monochromated Mo Ko radiation (A = 0.71073A) and Bruker
APEX CCD area-detector in the range 1.70° < 8 < 26.07°. Absorption corrections were applied
using multi-scan technique. The structure was solved by Direct Method of SHELXS-97" and refined
by full-matrix least-squares techniques using the SHELXL-97 program® within WINGX.’
Non-hydrogen atoms were refined with anisotropic temperature parameters except C7, C8, C7" and
C8'. The disordered atoms C7 and C8 have been refined using C atoms split over two sites, with a
total occupancy of 1. The hydrogen atoms of the organic ligands were refined as rigid groups.
Substrates 1 were prepared following the procedure described in our previous work.* D, 1m and
1n** are known compounds.

II. Synthetic procedures/analytical data of compounds 1.

O
Rl\)K 1) base/DMF | fj\ R?CHO
2)C52 bsae
3) Br(CH»),Br
) Br(CHy), 3 /
1

A:R!=4-MeOC¢H,
B: Rl = 2-MeOC¢H,
C:R'= 4-FCgH,

D: Rl = Me

General procedure for the synthesis of 1a—g, 1k and 1l (taking 1a as an example): To a
well-stirred suspension of 1-(4-methoxyphenyl)propan-2-one (3.28 g, 20 mmol), anhydrous K,CO3
(6.90 g, 50 mmol) and anhydrous DMF (50 mL) was added CS, (1.46 mL, 24 mmol) at 0 °C. After
the reaction mixture was stirred at 0 °C for 0.5 h, 1,2-dibromoethane (1.74 mL, 20 mmol) was
added dropwise within 15 min. The resulting mixture was stirred for 10 h at room temperature.
Then, the mixture was poured into 200 mL of saturated aqueous NH4Cl and extracted with CH,Cl,
(50 mL x 3). The combined organic phase was washed with water (50 mL x 3), dried over
anhydrous MgSQy, filtered and concentrated in vacuo. The crude product was purified by flash
chromatography  (silica  gel,  petroleum  ether/diethyl  ether: 10/1) to  give
1-(1,3-dithiolan-2-ylidene)-1-(4-methoxyphenyl) propan-2-one A (4.69 g, 88%) as a yellow crystal.
Then, to a stirred solution of A (266 mg, 1.0 mmol) and benzaldehyde (0.11 mL, 1.1 mmol) in
EtOH (5.0 mL) was added NaOH (60 mg, 1.5 mmol) in one portion at room temperature. After A
was consumed as indicated by TLC, the resulting mixture was quenched by ice-water (20 mL)
under stirring and neutralized with dilute hydrochloric acid. The precipitate was collected by
filtration, washed with water (15 mL x 3) and dried at ambience to give 1a (326 mg, 92%) as a
yellow crystal.

General procedure for the synthesis of 1h—j (taking 1h as an example): To a well-stirred
suspension of anhydrous #-BuOK (4.94 g, 44 mmol) and 1-(2-methoxyphenyl)propan-2-one (3.12
mL, 20 mmol) in 50 mL of anhydrous DMF were added CS, (1.32 mL, 20 mmol) at 0 °C. After the

S2



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009

reaction mixture was stirred at 0 °C for 0.5 h, 1,2-dibromoethane (1.74 mL, 20 mmol) was added
dropwise within 30 min. The mixture was allowed to warm to room temperature and stirred for 10 h,
and then poured into saturated aqueous NH4Cl (200 mL) under stirring. The resulting mixture was
extracted with CH,Cl, (50 mL x 3). The combined organic phase was washed with water (50 mL x
3), dried over anhydrous MgSQO,, filtered and concentrated in vacuo. The crude product was
purified by flash chromatography (silica gel, petroleum ether/diethyl ether: 2/1) to give
1-(1,3-dithiolan-2-ylidene)-1-(2-methoxyphenyl) propan-2-one B (3.46 g, 65%) as a yellow crystal.
Then, to a solution of B (266 mg, 1.0 mmol) in ~BuOH (5 mL) was added #~BuOK (168 mg, 1.5
mmol) and benzaldehyde (0.11 mL, 1.1 mmol) under stirring. The reaction mixture was stirred at 30
°C for 5.0 h. After the starting material B was consumed as indicated by TLC, the resulting mixture
was poured into water and neutralized with dilute hydrochloric acid. The resulting precipitate was
collected by filtration, washed with water (10 mL X% 3) and dried at ambience to give 1h (304 mg,
86%) as a yellow crystal.

Synthesis of 1m: To a well-stirred suspension of anhydrous #-BuOK (4.94 g, 44 mmol) and
2-butanone (1.8 mL, 20 mmol) in 50 mL of anhydrous DMF were added CS; (1.32 mL, 20 mmol)
at 0 °C. After the reaction mixture was stirred at 0 °C for 1.5 h, 1,2-dibromoethane (1.74 mL, 20
mmol) was added dropwise within 30 min. The mixture was allowed to warm to room temperature
and stirred for 10 h, and then poured into saturated aqueous NH4Cl (200 mL) under stirring. The
resulting mixture was extracted with CH,Cl, (50 mL x 3). The combined organic phase was washed
with water (50 mL X 3), dried over anhydrous MgSOs, filtered and concentrated in vacuo. The
crude product was purified by flash chromatography (silica gel, petroleum ether/diethyl ether: 2/1)
to give 3-(1,3-dithiolan-2-ylidene)butan-2-one D (695 mg, 20%) as a white solid. Then, to a stirred
solution of D (174 mg, 1.0 mmol) and benzaldehyde (0.11 mL, 1.1 mmol) in EtOH (5.0 mL) was
added NaOH (60 mg, 1.5 mmol) in one portion at room temperature. After C was consumed as
indicated by TLC, the resulting mixture was quenched by ice-water (20 mL) under stirring and
neutralized with dilute hydrochloric acid. The precipitate was collected by filtration, washed with
water (15 mL X 3) and dried at ambience to give 1m (212 mg, 81%) as a yellow crystal.

General procedure for the synthesis of 1'a—c (taking 1'a as an example): A solution of
1-(4-methoxyphenyl)propan-2-one (1.64 g, 10 mmol), benzaldehyde (4.0 ml, 40 mmol), piperidine
(4.0 ml, 4.0 mmol), and acetic acid (0.6 ml, 6.0 mmol) in benzene (25 mL) was heated under reflux
for 24 h with azotropic removal of water using a Dean—Stark trap. The reaction mixture was diluted
with EtOAc (200 mL), washed with H,O (100 mL x 3), saturated aqueous NaHCO3 (100 mL x 3),
dried (MgS0Os), and concentrated in vacuo. The residue was chromatographed over silica gel (elute,
petroleum ether/diethyl ether: 6/1) to give 1'a (1.74 g, 51%)).

1-(1,3-Dithiolan-2-ylidene)-1-(4-methoxyphenyl)propan-2-one (A)

MeO
(0]

S S

_/
Yellow crystal; mp 80—82 °C; 'H NMR (CDCl3, 500 MHz): & = 1.98 (s, 3H), 3.21 (t, J = 6.5 Hz,
2H), 3.46 (t, J = 6.0 Hz, 2H), 3.85 (s, 3H), 6.96 (d, J = 8.0 Hz, 2H), 7.17 (d, J = 8.0 Hz, 2H). Bc
NMR (CDCls, 125 MHz) 6 = 194.1, 164.7, 159.4, 133.2, 131.1 (2C), 126.6, 114.5 (2C), 55.5, 40.1,

35.9, 28.7. IR (KBr): 3061, 2926, 2837, 1634, 1513, 1468, 1281 cm™. MS (ESI): m/z = 267.0
[(M+1)]+. Anal. Calcd for Ci3H140,S,: C, 58.62; H, 5.30; Found: C, 58.83; H, 5.21.

1-(1,3-Dithiolan-2-ylidene)-1-(2-methoxyphenyl)propan-2-one (B)
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Yellow crystal; mp 118—120 °C; '"H NMR (CDCl3, 500 MHz): 6 = 1.94 (s, 3H), 3.20 (t, J = 6.5 Hz,

2H), 3.43-3.47 (m, 2H), 3.79 (s, 3H), 6.96-7.01 (m, 2H), 7.20-7.21 (m, 1H), 7.35-7.38 (m, 1H).

B3C NMR (CDCl;, 125 MHz) 6 = 193.8, 163.0, 156.67, 131.2, 129.7, 129.0, 122.8, 120.7, 111.0,

55.3, 39.5, 35.3, 27.4. IR (KBr): 3059, 2996, 1643, 1474, 1466, 1303, 1264 cm’. MS (ESI): m/z =

267.0 [(M+1)]". Anal. Calcd for C13H40,S;: C, 58.62; H, 5.30; Found: C, 58.90; H, 5.13.

1-(1,3-Dithiolan-2-ylidene)-1-(4-fluorophenyl)propan-2-one (C)

F
O

S S

\/
Yellow crystal; mp 126-127°C; '"H NMR (CDCls, 500 MHz): § = 1.97 (s, 3H), 3.22 (t, J = 6.5 Hz,
2H), 3.45 (t, J = 6.5 Hz, 2H), 7.12-7.14 (m, 2H), 7.21-7.23 (m, 2H). >C NMR (CDCls, 125 MHz):
§=193.2. 164.9, 162.3 (d, J = 246.0 Hz, 1C), 136.5, 131.5, 131.4, 125.7, 116.0 (d, J = 21.5 Hz, 2C),

39.7, 35.7, 28.4. IR (KBr): 3056, 1626, 1509, 1548, 1253, 1236 cm’. MS (ESI): m/z =255.0 [(M +
1)]+. Anal. Calcd for C;,H1FOS,: C, 56.67; H, 4.36; Found: C, 56.41; H, 4.50.

3-(1,3-Dithiolan-2-ylidene)butan-2-one (D)
O

|
s
White crystal; mp 56—58 °C; 'H NMR (CDCls, 500 MHz): & = 2.19 (s, 3H), 2.27 (s, 3H), 3.31-3.41
(m, 4H). BC NMR (CDCl;, 125 MHz) 6 = 194.5, 159.3, 119.5, 39.5, 35.7, 27.7, 19.9. IR (KBr):
3024, 2967, 1510, 1239, 829 cm™. MS (ESI): m/z =175.0 [(M+1)]". Anal. Calcd for C;H;00S;: C,
48.24; H, 5.78; Found: C, 48.01; H, 5.64.

(E)-1-(1,3-Dithiolan-2-ylidene)-1-(4-methoxyphenyl)-4-phenylbut-3-en-2-one (1a)

Light yellow crystal; mp 136—138 °C; 'H NMR (CDCls, 500 MHz): § = 3.25 (t, J = 6.0 Hz, 2H),
3.49 (t,J= 6.0 Hz, 2H), 3.88 (s, 3H), 6.65 (d, J=16.0 Hz, 1H), 6.99 (d, J=9.0 Hz, 2H), 7.24 (t, J =
8.5 Hz, 2H), 7.26-7.29 (m, 3H), 7.35 (t, J = 7.5 Hz, 2H), 7.67 (d, J = 16.0 Hz, 1H). BC NMR
(CDCls, 125 MHz) & = 184.6, 167.0, 159.5, 142.6, 135.6, 132.2, 131.6 (2C), 130.1, 128.9 (20),
128.5 (2C), 127.3, 123.9, 114.5 (2C), 55.5, 40.1, 35.9. IR (KBr): 3047, 2915, 1636, 1571, 1452,
1241 cm™. MS (ESI): m/z=355.0 [(M+1)]+. Anal. Calcd for Cy0H;30,S5: C, 67.76; H, 5.12; Found:
C, 67.99; H, 5.04.

(E)-1-(1,3-Dithiolan-2-ylidene)-1,4-bis(4-methoxyphenyl)but-3-en-2-one (1b)
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Light yellow crystal; mp 208—210 °C; 'H NMR (CDCls, 500 MHz): & = 3.24 (t, J = 5.5 Hz, 2H),
3.47-3.49 (m, 2H), 3.79 (s, 3H), 3.88 (s, 3H), 6.51 (d, J = 15.5 Hz, 1H), 6.81 (t, J = 7.0 Hz, 2H),
6.98 (t,J=17.0 Hz, 2H), 7.22(t, J= 7.0 Hz, 2H), 7.30 (t, /= 7.0 Hz, 2H), 7.63 (d, J = 15.5 Hz, 1H),
B3C NMR (CDCl;, 125 MHz) 6 = 184.8, 161.3, 159.5, 142.4, 132.4, 131.6 (2C), 130.2 (20), 128.4,
127.4,121.7 (2C), 114.4 (4C), 55.6, 55.5, 40.1, 35.9. IR (KBr): 3069, 2919, 1604, 1565, 1511, 1458,
1243 cm™. MS (ESI): m/z=385.0 [(M+1)]+. Anal. Calcd for C,1H,003S5: C, 65.60; H, 5.24; Found:
C, 67.81; H, 5.16.

(E)-4-(biphenyl-4-yl)-1-(1,3-dithiolan-2-ylidene)-1-(4-methoxyphenyl)but-3-en-2-one (1c)

Yellow crystal; mp 208—210 °C; "H NMR (CDCls, 500 MHz) & = 3.23 (t, J = 6.0 Hz, 2H), 3.47 (t, J
= 6.0 Hz, 2H), 3.88 (s, 3H), 6.66 (d, J = 15.5 Hz, 1H), 7.00 (d, J = 8.5 Hz, 2H), 7.23 (d, J= 8.5 Hz,
2H), 7.41-7.43 (m, 4H), 7.51-7.56 (m, 5H), 7.69 (d, J = 15.5 Hz, 1H). °C NMR (CDCl;, 125 MHz)
5 =184.2, 166.6, 159.2, 142.5, 141.8, 140.1, 134.3, 131.9, 131.3, 130.9, 128.8 (2C), 128.7 (2C),
127.6, 127.3, 127.0, 126.9 (2C), 126.1, 123.5, 114.5, 114.2, 55.2, 39.8, 35.6. IR (KBr): 3064, 2920,
1635, 1407, 1239, 664 cm™. MS (ESI): m/z = 431.1 [(M+1)]". Anal. Calcd for C,6H,,0,S,: C, 72.52;
H, 5.15; Found: C, 72.21; H, 5.20.

(E)-1-(1,3-Dithiolan-2-ylidene)-4-(4-fluorophenyl)-1-(4-methoxyphenyl)but-3-en-2-one (1d)

Light yellow crystal; mp 142—144 °C; 'H NMR (CDCl3, 500 MHz): 6 = 3.26 (t, J = 6.0 Hz, 2H),
3.51 (t,J= 6.0 Hz, 2H), 3.89 (s, 3H), 6.56 (d, /= 15.5 Hz, 1H), 6.96-7.00 (m, 4H), 7.23 (d, /= 8.0
Hz, 2H), 7.33-7.34 (m, 2H), 7.62 (d, J = 15.5 Hz, 1H). >C NMR (CDCls, 125 MHz) & = 184.4,
167.1, 161.5, 159.6, 141.3, 132.2, 131.6 (2C), 130.3 (2C), 130.2, 127.2, 123.5, 116.1 (d, J = 22.0 Hz,
2C), 114.5 (2C), 55.5, 40.1, 35.9. IR (KBr): 3063, 2918, 1601, 1571, 1509, 1453, 1241, 1157 cm™.
MS (ESI): m/z = 373.0 [(M+1)]". Anal. Calcd for C20H;7FO,S;: C, 64.49; H, 4.60; Found: C, 64.80;
H, 4.41.

(E)-4-(4-Chlorophenyl)-1-(1,3-dithiolan-2-ylidene)-1-(4-methoxyphenyl)but-3-en-2-one (1e)
@)

meo—( S\ .
HO

Light yellow crystal; mp 152—154 °C; 'H NMR (CDCls, 500 MHz): & = 3.26 (t, J = 6.5 Hz, 2H),
3.50 (t, J= 6.5 Hz, 2H), 3.88 (s, 3H), 6.60 (d, /= 15.5 Hz, 1H), 6.99 (d, J=9.0 Hz, 2H), 7.22 (d, J
= 8.5 Hz, 2H), 7.25 (t, J= 8.5 Hz, 4H), 7.60 (d, J= 15.5 Hz, 1H). *C NMR (CDCls, 125 MHz) & =
184.3, 167.5, 159.6, 141.17, 135.8, 134.1, 132.1, 131.6 (2C), 129.6 (2C), 129.2 (2C), 127.2, 124.3,
114.5 (2C), 55.5, 40.1, 36.0. IR (KBr): 3055, 2920, 1637, 1578, 1453, 1242 cm™. MS (ESI): m/z =
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389.0 [(M+1)]+. Anal. Calcd for C,oH7Cl10,S,: C, 61.76; H, 4.41; Found: C, 61.94; H, 4.30.

(E)-1-(1,3-Dithiolan-2-ylidene)-1-(4-methoxyphenyl)-4-(4-nitrophenyl)but-3-en-2-one (1f)

Yellow crystal; mp 168—170 °C; "H NMR (CDCls, 500 MHz): 6 =3.27 (t,J=6.0 Hz, 2H), 3.51 (t, J
= 6.0 Hz, 2H), 3.87 (s, 3H), 6.72 (d, J = 16.0 Hz, 1H), 6.98 (d, J= 8.5 Hz, 2H), 7.21 (d, J= 8.5 Hz,
2H), 7.45 (d, J= 8.5 Hz, 2H), 7.63 (d, J = 15.5 Hz, 1H), 8.12 (d, J = 8.5 Hz, 2H). *C NMR (CDCl;,
125 MHz) & = 183.5, 169.2, 159.7, 148.2, 141.9, 139.3, 131.7, 131.6, 128.9 (2C), 127.7, 127.0,
126.7, 124.2, 123.8, 114.6 (2C), 55.5, 40.2, 36.1. IR (KBr): 3044, 2833, 1582, 1510, 1443, 1334,
1281, 1243 cm™. MS (ESI): m/z = 400.0 [(M+1)]". Anal. Calcd for CoH7NO,4S,: C, 60.13; H, 4.29;
N, 3.51; Found: C, 60.33; H, 4.20; N, 3.56.

(E)-1-(1,3-Dithiolan-2-ylidene)-1-(4-methoxyphenyl)-5,5-dimethylhex-3-en-2-one (1g)
MeO

Light yellow crystal; mp 140—142 °C; 'H NMR (CDCls, 500 MHz): & = 0.93 (s, 9H), 3.23 (t, J =
6.5 Hz, 2H), 3.47 (t, J = 6.5 Hz, 2H), 3.86 (s, 3H), 5.91 (d, /= 15.5 Hz, 1H), 6.91 (d, J = 15.5 Hz,
1H), 6.95 (d, J = 8.5 Hz, 2H), 7.17 (d, J = 8.5 Hz, 2H). °C NMR (CDCl;, 125 MHz) & = 185.3,
165.6, 159.1, 157.0, 132.1, 131.2 (2C), 126.8, 121.8, 114.1 (2C), 55.2, 39.7, 35.5, 33.7, 28.6 (3C).
IR (KBr): 3038, 2965, 1642, 1585, 1513, 1445, 1324, 1247 cm™. MS (ESI): m/z = 335.0 [(M+1)]+.
Anal. Calcd for C;gH»,0,S,: C, 64.63; H, 6.63; Found: C, 64.90; H, 6.52.

(E)-1-(1,3-Dithiolan-2-ylidene)-1-(2-methoxyphenyl)-4-phenylbut-3-en-2-one (1h)

Light yellow crystal; mp 102—104 °C; 'H NMR (CDCl3, 500 MHz): 6 = 3.24 (t, J = 6.0 Hz, 2H),
3.48 (t,J=6.0 Hz, 2H), 3.75 (s, 3H), 6.57 (d, /= 15.5 Hz, 1H), 7.00 (d, J= 8.5 Hz, 1H), 7.04 (t, J =
7.0 Hz, 1H), 7.27 (t, J= 7.0 Hz, 4H), 7.32 (t, J= 7.0 Hz, 2H), 7.40-7.44 (m, 1H), 7.67 (d, J = 15.5
Hz, 1H). B3C NMR (CDCl;, 125 MHz) 6 = 184.4, 165.6, 157.2, 141.8, 135.5, 131.8 (2C), 130.0,
129.6, 128.6 (2C), 128.3, 128.0 (2C), 123.5, 120.9, 111.3, 55.6, 39.7, 35.5. IR (KBr): 3025, 2900,
1639, 1584, 1445, 1332, 1245 cm™. MS (ESI): m/z = 355.0 [(M+1)]". Anal. Calcd for CaoH;30,S::
C, 67.76; H, 5.12; Found: C, 67.96; H, 5.03.

(E)-1-(1,3-Dithiolan-2-ylidene)-1-(2-methoxyphenyl)-4-(4-methoxyphenyl)but-3-en-2-one (1i)

OMe
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Light yellow crystal; mp 150152 °C; '"H NMR (CDCls, 500 MHz): & = 3.20-3.23 (m, 2H),
3.46-3.48 (m, 2H), 3.74 (s, 3H), 3.76 (s, 3H), 6.45 (d, J = 15.5 Hz, 1H), 6.79 (d, J = 6.5 Hz, 2H),
7.00—7.05 (m, 2H), 7.24-7.28 (m, 3H), 7.40—7.42 (m, 1H), 7.64 (d, J = 15.5 Hz, 1H). °C NMR
(CDCls, 125 MHz) & = 184.4, 164.8, 160.8, 141.5, 131.7 (2C), 129.9, 129.6 (2C), 128.4, 128.1,
123.5, 121.2, 120.8, 114.0 (2C), 111.2, 55.6, 55.2, 39.6, 35.4. IR (KBr): 3054, 2932, 2832, 1637,
1573, 1460, 1244, 1140 cm™. MS (ESI): m/z = 385.0 [(M+1)]". Anal. Calcd for Cy;H2005S: C,
65.60; H, 5.24; Found: C, 67.81; H, 5.15.

(E)-4-(4-Chlorophenyl)-1-(1,3-dithiolan-2-ylidene)-1-(2-methoxyphenyl)but-3-en-2-one (1j)

Cl

Light yellow crystal; mp 117-119 °C; '"H NMR (CDCl;, 500 MHz): § = 3.25 (t, J = 6.0 Hz, 2H),
3.49 (t,J= 6.0 Hz, 2H), 3.75 (s, 3H), 6.53 (d, /= 16.0 Hz, 1H), 7.00 (d, J = 8.0 Hz, 1H), 7.04 (t,J =
7.5 Hz, 1H), 7.23-7.26 (m, 5H), 7.43 (t, J = 7.5 Hz, 1H), 7.60 (d, J = 16.0 Hz, 1H). °C NMR
(CDCl3, 125 MHz) o6 = 184.0, 166.1, 157.1, 140.3, 135.3, 134.0, 131.8, 130.1, 129.1 (2C), 128.8
(20), 128.1, 124.0, 123.4, 120.9, 111.3, 55.6, 39.7, 35.5. IR (KBr): 3063, 2938, 1639, 1584, 1445,
1245 cm™'. MS (ESI): m/z = 389.0 [(M+1)]". Anal. Caled for CyH;7Cl0,S5: C, 61.76; H, 4.41;
Found: C, 62.02; H, 4.33.

(E)-1-(1,3-Dithiolan-2-ylidene)-1-(4-fluorophenyl)-4-phenylbut-3-en-2-one (1k)

O

eV

S

LS
Yellow crystal; mp 174—175°C; '"H NMR (CDCls, 500 MHz): § = 3.25 (t, J= 6.5 Hz, 2H), 3.48 (t, J
= 6.5 Hz, 2H), 6.55 (d, J = 15.5 Hz, 1H), 7.14 (t, J = 8.5 Hz, 2H), 7.29-7.33 (m, 7H), 7.66 (d, J =
15.5 Hz, 1H). °C NMR (CDCl;, 125 MHz): 5 = 183.8, 167.2, 162.4 (d, J = 247.0 Hz, 1C), 142.6,
135.5, 135.1, 132.0, 131.9, 129.9, 128.7 (2C), 128.1 (2C), 126.2, 123.2, 116.0 (d, J = 20.2 Hz, 2C),

39.7, 35.7. IR (KBr): 3052, 2913, 1637, 1574, 1445, 1246, 1161 cm™. MS (ESI): m/z = 343.1 [(M +
1)]". Anal. Caled for C1sH;sFOS,: C, 66.64; H, 4.41; Found: C, 66.82; H, 4.30.

(E)-4-(4-Chlorophenyl)-1-(1,3-dithiolan-2-ylidene)-1-(4-fluorophenyl)but-3-en-2-one (11)

O

eV

S

LS
Yellow crystal; mp 180—181°C; 'H NMR (CDCls, 500 MHz): 6 = 3.27 (t,J= 6.0 Hz, 2H), 3.49 (t, J
= 6.0 Hz, 2H), 6.51 (d, J = 15.5 Hz, 1H), 7.14 (t, J = 8.5 Hz, 2H), 7.28-7.29 (m, 6H), 7.59 (d, J =
15.5 Hz, 1H). *C NMR (CDCl;, 125 MHz): & = 183.5, 167.7, 162.4 (d, J = 247.0 Hz, 1C), 141.1,
135.7, 135.4, 133.7, 132.0, 131.9, 129.3 (2C), 128.9 (2C), 126.1, 123.6, 116.3 (d, J = 20.5 Hz, 2C),

39.7, 35.8. IR (KBr): 3055, 1597, 1445, 1336, 1161, 734 cm™. MS (ESI): m/z=377.0 [M + D]".
Anal. Calcd for C;9H14CIFOS,: C, 60.55; H, 3.74; Found: C, 60.33; H, 3.91.

S7



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009

(E)-4-(1,3-Dithiolan-2-ylidene)-1-phenylpent-1-en-3-one (1m)

Yellow crystal; mp 98—100 °C; "H NMR (CDCls, 500 MHz) & = 2.34 (s, 3H), 3.35-3.43 (m, 4H),
7.23 (d, J = 15.5 Hz, 1H), 7.37-7.40 (m, 3H), 7.57-7.59 (m, 2H), 7.72 (d, J = 15.5 Hz, 1H). *C
NMR (CDClLs, 125 MHz) & = 185.5, 161.5, 143.1, 135.4, 129.9, 128.8 (2C), 128.2 (2C), 122.2,
119.9, 39.4, 35.8, 19.4. IR (KBr): 3061, 2930, 1643, 1577, 1479, 1230, 675 cm™. MS (ESI): m/z =
263.0 [(M+1)]". Anal. Calcd for: C;14H408S;: C, 64.08; H, 5.83; Found: C, 64.22; H, 5.76.

(1Z,4E)-2-(4-Methoxyphenyl)-1,5-diphenylpenta-1,4-dien-3-one (1'a)
@)

/
Ph /

Yellow crystal; mp 136—138 °C; "H NMR (CDCls, 500 MHz) 6 = 3.87 (s, 3H), 6.94 (d, J = 7.0 Hz,
2H), 6.97 (s, 1H), 7.13—7.23 (m, 7H), 7.34—7.35 (m, 3H), 7.45-7.47 (m, 2H), 7.69 (s, 1H), 7.72 (d,
J =15.5 Hz, 1H). BC NMR (CDCl3, 125 MHz) 6 = 191.3, 159.3, 143.6, 140.8, 138.3, 135.1, 134.9,
131.0 (2C), 130.8 (2C), 130.3, 129.0 (2C), 128.8 (2C), 128.4 (2C), 128.2 (2C), 123.3, 114.5 (2C),
55.2. IR (KBr): 3064, 2921, 1658, 1610, 1408, 1246, 690 cm™. MS (ESI): m/z = 341.0 [(M+1)]".
Anal. Calcd for: C,4H»00,: C, 84.68; H, 5.92; Found: C, 84.80; H, 5.78.

(1Z,4E)-1,2,5-Tris(4-methoxyphenyl)penta-1,4-dien-3-one (1'b)

Yellow crystal; mp 38—40 °C; 'H NMR (CDCls, 500 MHz) 6 = 3.76 (s, 3H), 3.81 (s, 3H), 3.88 (s,
3H), 6.70 (d, J = 9.0 Hz, 2H), 6.79 (d, J = 15.5 Hz, 1H), 6.84 (d, J = 8.5 Hz, 2H), 6.97 (d, J = 8.5
Hz, 2H), 7.07 (d, J = 8.5 Hz, 2H), 7.16 (d, J = 8.5 Hz, 2H), 7.40 (d, J = 8.5 Hz, 2H), 7.68 (t, J =
11.0 Hz, 2H). *C NMR (CDCls, 125 MHz) & = 190.9, 161.3, 160.1, 159.2, 143.1, 138.9, 138.0,
132.6 (2C), 131.1 (2C), 131.2, 130.1 (2C), 129.5, 127.9, 121.2, 114.6 (2C), 114.2 (2C), 113.7 (2C),
55.3, 55.2 (2C). IR (KBr): 3065, 2935, 2837, 1649, 1510, 1304, 1175, 831 cm™. MS (ESI): m/z =
401.0 [(M+1)]". Anal. Calcd for: C6H2404: C, 77.98; H, 6.04; Found: C, 78.09; H, 6.09.

(1Z,4E)-1,5-Bis(4-fluorophenyl)-2-(4-methoxyphenyl)penta-1,4-dien-3-one (1'c)

Yellow crystal; mp 108—110 °C; "H NMR (CDCls, 500 MHz) 6 = 3.88 (s, 3H), 6.82 (d, J = 15.5 Hz,
1H), 6.88 (t, J = 9.0 Hz, 2H), 6.97 (d, J = 8.5 Hz, 2H), 7.03 (t, J = 9.0 Hz, 2H), 7.09—7.16 (m, 4H),
7.42—7.45 (m, 2H), 7.65 (s, 1H), 7.69 (d, J = 15.5 Hz, 1H). BC NMR (CDCl3, 125 MHz) 6 = 190.8,
163.0 (d, J = 150 Hz, 1C), 162.0 (d, J = 150 Hz, 1C), 159.5, 142.4, 140.5, 137.1, 132.8, 132.7,
131.2, 131.0 (2C), 130.3 (2C), 130.2, 128.5, 122.9, 115.0 (d, J = 21.5 Hz, 2C), 115.3 (d, J = 21.5
Hz, 2C), 114.8 (2C), 55.3. IR (KBr): 3016, 2965, 1611, 1506, 1175, 832 cm’. MS (ESI): m/z =
377.0 [(M+1)]". Anal. Calcd for: C,4H,gF20,: C, 76.58; H, 4.82; Found: C, 76.42; H, 5.01.
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I1I1. Synthetic procedures/analytical data of compounds 2 and III.

Optimization of the reaction conditions.
cl
O

hCGHszeA POCI/DME QC6H4OM6—4
S
Ph Ph
S\_/S s\)
la 2a
Entry DMF (mL) POCI; (equiv) t (h) T (°C) Yield (%)
1 10 1.0 12 rt NR¢
2 10 2.0 12 rt 107
3 10 2.0 5.0 60 47
4 5.0 2.0 4.0 60 61
5 5.0 2.0 3.0 90 83
6 5.0 2.5 2.0 90 86
7 5.0 3.0 2.0 90 78
8 5.0 2.5 2.0 100 74

Reagent: 1a (1.0 mmol). ® Isolated yield. “ No reaction. “1a was recovered in 81% yield.

]

L, = Y5
=, R?
s s R
\_/ X
1 2

General procedure for the preparation of cyclopentadienes 2 and III'd (taking 2a as an
example): To a well-stirred solution of 1a (354 mg, 1.0 mmol) in DMF (5.0 mL) was added POCl;
(0.23 mL, 2.5 mmol) in one portion at room temperature. Then, the reaction mixture was heated to
90°C and stirred for 2.5 h. After 1a was consumed (monitored by TLC), the reaction mixture was
poured into water (30 mL), neutralized with saturated aqueous NaHCOs to pH 7, and extracted with
CH,CI; (15 mL x 3). The combined organic extracts were washed with water (15 mL X 3), dried
over anhydrous MgSO,, filtered and concentrated under reduced pressure to yield the crude product,
which was purified by silica gel chromatography (eluent, petroleum ether/diethyl ether: 75/1, v/v) to
give 2a (320 mg, 86%) as a light yellow crystal.

Procedure for the detection of IIla: The reaction of 1a (340 mg, 1.0 mmol) and POCI; (0.23 mL,
2.5 mmol) in DMF (5.0 mL) was allowed at room temperature for 1.0 h. Then, the reaction mixture
was poured into water (30 mL), neutralized with saturated aqueous NaHCOs to pH 7, and extracted
with CH,Cl, (15 mL X 3). The combined organic extracts were washed with water (15 mL x 3),
dried over anhydrous MgSQO,, filtered and concentrated under reduced pressure. The residue was
purified by silica gel chromatography (eluent, petroleum ether/diethyl ether: 75/1, v/v) to give a
mixture of 2a and ITla in 21% yield with the ratio of 1 to 2 based on '"H NMR (2a and IIla has the
same polarity on silica gel chromatography).

General procedure for the preparation of cyclopentadienes 2’ and 2" (taking 2'a and 2"'a as
example): To a well-stirred solution of 1'a (340 mg, 1.0 mmol) in DMF (5.0 mL) was added POCl;
(0.23 mL, 2.5 mmol) in one portion at room temperature. Then, the reaction mixture was stirred at
room temperature for 7.0 h. After 1’a was consumed (monitored by TLC), the reaction mixture was
poured into water (30 mL), neutralized with saturated aqueous NaHCOs to pH 7, and extracted with
CHClI; (15 mL x 3). The combined organic extracts were washed with water (15 mL X 3), dried
over anhydrous MgSQy, filtered and concentrated under reduced pressure to yield the crude product,
which was purified by silica gel chromatography (eluent, petroleum ether/diethyl ether: 100/1, v/v)
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to give 2'a (272 mg, 76%) and 2"'a (18 mg, 5.0%), respectively.

Synthesis of cyclopentenone III'a and its chlorovinylation under Vilsmeier conditions: A
solution of 1'a (340 mg, 1.0 mmol), concentrated HCI (0.25 mL, M = 12 mol L', 3.0 mmol) in
CH,Cl; (5.0 mL) was stirred at room temperature for 4.0 h. The reaction mixture was diluted with
water (30 mL), neutralized with saturated aqueous NaHCO; to pH 7, and extracted with CH,Cl, (10
mL X% 3). The combined organic extracts were washed with water (15 mL), dried over anhydrous
MgSO., filtered and concentrated under reduced pressure to yield the crude product, which was
purified by silica gel chromatography (eluent, petroleum ether/diethyl ether: 10/1, v/v) to give IIl'a
(265 mg, 78%) as a white crystal. Then, to a well-stirred solution of IIl'a (170 mg, 0.5 mmol) in
DMF (2.5 mL) was added POCl; (0.12 mL, 1.3 mmol) in one portion at room temperature. After the
reaction mixture was stirred at room temperature for 1.5 h monitored by TLC, water (15 mL) was
added. The resulting aqueous mixture was neutralized with saturated aqueous NaHCO; to PH 7 and
extracted with CH,Cl, (10 mL x 3). The combined organic extracts were washed with water (15 mL
x 3), dried over anhydrous MgSQO,, filtered and concentrated under reduced pressure to yield the
crude product, which was purified by silica gel chromatography (eluent, petroleum ether/diethyl
ether: 100/1, v/v) to give 2'a (70 mg, 39%) and 2''a (72 mg, 40%), respectively.

7-Chloro-6-(4-methoxyphenyl)-9-phenyl-1,4-dithiaspiro[4.4]nona-6,8-diene (2a)
MeO
e
-0
Cl

Light yellow crystal; mp 134-136 °C; '"H NMR (CDCls, 500 MHz): & = 3.05-3.10 (m, 2H),
3.27-3.32 (m, 2H), 3.86 (s, 3H), 6.60 (s, 1H), 6.94 (d, J = 8.5 Hz, 2H), 7.31-7.39 (m, 3H), 7.56 (d,
J = 8.5 Hz, 2H), 7.81 (d, J = 7.5 Hz, 2H). >C NMR (CDCl;, 125 MHz) & = 159.5, 148.1, 147.0,
133.4, 131.8 (2C), 128.9, 128.2, 128.1 (2C), 127.8 (20), 127.7, 125.4, 113.5 (2C), 74.6, 55.2, 41.6

(20). IR (KBr): 3059, 2960, 1597, 1501, 1246, 1173 cm’. MS (ESI): m/z = 373.0 [(M+1)]". Anal.
Calcd for C,0H17C10S;: C, 64.41; H, 4.59; Found: C, 64.68; H, 4.48.

7-Chloro-6,9-bis(4-methoxyphenyl)-1,4-dithiaspiro[4.4]nona-6,8-diene (2b)

MeO
SGe
S
C50)on
Cl
Light yellow crystal; mp 144—146 °C; "H NMR (CDCls, 500 MHz): & = 3.06-3.10 (m, J = 5.0 Hz,
2H), 3.30—3.36 (m, 2H), 3.85 (s, 3H), 3.86 (s, 3H), 6.54 (s, 1H), 6.93 (d, /= 8.5 Hz, 2H), 6.96 (d, J
= 8.0 Hz, 2H), 7.57 (d, J=8.0 Hz, 2H ), 7.79 (d, J = 8.5 Hz, 2H). °C NMR (CDCls, 125 MHz) & =
159.7, 159.7, 147.8, 146.5, 132.1 (2C), 129.2 (2C), 128.1, 127.7, 126.3, 125.7, 113.7 (2C), 113.6
(2C), 74.8, 55.5, 55.4, 41.8 (2C). IR (KBr): 3004, 2956, 2833, 1601, 1504, 1245, 1175 cm™. MS
(ESI): m/z =403.0 [(M+1)]+. Anal. Calcd for C,;H19ClO,S,: C, 62.59; H, 4.75; Found: C, 62.79; H,
4.64.

9-(Biphenyl-4-yl)-7-chloro-6-(4-methoxyphenyl)-1,4-dithiaspiro[4.4|nona-6,8-diene (2¢)

Cl
O s s O 4
O - ©
Yellow crystal; mp 173—174 °C; 'H NMR (DMSO, 500 MHz) 6 = 3.08 (t, /= 5.0 Hz, 2H), 3.52 (t, J
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= 5.0 Hz, 2H), 3.80 (s, 3H), 7.01 (d, J = 8.5 Hz, 2H), 7.13 (s, 1H), 7.38 (m, 2H), 7.46-7.49 (m, 3H),
7.69—7.71 (m, 4H), 7.98 (d, J = 8.0 Hz, 2H). '>*C NMR (DMSO, 125 MHz) & = 164.4, 153.6, 151.5,
144.7, 144.6, 136.8 (2C), 136.4, 134.2 (2C), 133.9, 132.9 (2C), 132.8, 131.8 (2C), 131.7, 131.4
(2C), 129.8, 118.7 (2C), 78.7, 60.3, 46.7 (2C). IR (KBr): 3062, 2919, 1647, 1407, 1172, 720 cm™.
MS (ESI): m/z = 449.0 [(M+1)]+. Anal. Calcd for CysH,CI10S,: C, 69.55; H, 4.71; Found: C, 69.35;
H, 4.80.

7-Chloro-9-(4-fluorophenyl)-6-(4-methoxyphenyl)-1,4-dithiaspiro[4.4|nona-6,8-diene (2d)
MeO
e
S
eV

|
Cl

Light yellow crystal; mp 146-148 °C; 'H NMR (CDCl;, 500 MHz): 6 = 3.05-3.10 (m, 2H),
3.27-3.32 (m, 2H), 3.85 (s, 3H), 6.55 (s, 1H), 6.95 (d, J = 8.5 Hz, 2H), 7.06 (t, J = 8.5 Hz, 2H),
7.56 (d, J=9.0 Hz, 2H), 7.78-7.81 (m, 2H). BC NMR (CDCls, 125 MHz) 6 = 162.6 (d, J = 247.0
Hz, 1C), 159.5, 147.0, 146.7, 131.7 (2C), 129.6 (2C), 129.5, 128.8, 127.6, 125.2, 115.0 (d, /= 20.9
Hz, 2C), 113.4 (2C), 74.7, 55.1, 41.4 (2C). IR (KBr): 3065, 2833, 1617, 1502, 1292, 1246 cm’. MS
(ESI): m/z=391.0 [(M+1)]+. Anal. Calcd for Cyo0HsCIFOS,: C, 61.45; H, 4.13; Found: C, 61.66; H,
4.02.

7-Chloro-9-(4-chlorophenyl)-6-(4-methoxyphenyl)-1,4-dithiaspiro[4.4]nona-6,8-diene (2¢)

MeO

e

S
e
Cl

Light yellow crystal; mp 145-147 °C; '"H NMR (CDCls, 500 MHz): & = 3.05-3.09 (m, 2H),
3.30-3.34 (m, 2H), 3.86 (s, 3H), 6.62 (s, 1H), 6.96 (d, J = 8.0 Hz, 2H), 7.35 (d, J = 8.0 Hz, 2H),
7.56 (t, J = 8.5 Hz, 2H), 7.77 (d, J = 8.5 Hz, 2H). >C NMR (CDCls, 125 MHz) & = 159.8, 147.7,
146.8, 134.2, 132.0 (2C), 130.1, 129.6, 129.2 (2C), 128.9, 128.5 (2C), 125.4, 113.7 (2C), 74.8, 55.5,
41.8 (2C). IR (KBr): 3038, 2956, 1598, 1502, 1245, 1230 cm™. MS (ESI): m/z = 407.0 [(M+1)]".
Anal. Calcd for C,0H6sC1,08S,: C, 58.97; H, 3.96; Found: C, 59.19; H, 3.87.

7-Chloro-6-(4-methoxyphenyl)-9-(4-nitrophenyl)-1,4-dithiaspiro[4.4]nona-6,8-diene (2f)

MeO

L

S
e
Cl

Yellow crystal; mp 193—-195 °C; "H NMR (CDCls, 500 MHz): 6 =3.07-3.12 (m, 2H), 3.35-3.41 (m,
2H), 3.86 (s, 3H), 6.88 (s, 1H), 6.97 (d, J = 8.5 Hz, 2H), 7.54 (d, J = 8.5 Hz, 2H), 8.00 (d, J = 8.5
Hz, 2H), 8.23 (d, J = 8.5 Hz, 2H). >*C NMR (CDCls, 125 MHz) & = 160.1, 150.4, 147.1, 145.0,
139.4, 132.8, 131.9 (2C), 128.2 (2C), 127.8, 124.9, 123.5 (2C), 113.8 (2C), 74.5, 55.5, 41.8 (2C). IR
(KBr): 3062, 2834, 1592, 1505, 1343, 1241 cm™. MS (ESI): m/z = 418.0 [(M+1)]". Anal. Calcd for
Co0H16CINO3S,: C, 57.48; H, 3.86; N, 3.35; Found: C, 57.68; H, 3.75; N, 3.40.

7-Chloro-6-(2-methoxyphenyl)-9-phenyl-1,4-dithiaspiro[4.4]nona-6,8-diene (2g)
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OMe

&
e
(Ul

Cl
Light yellow crystal; mp 122—124 °C; "H NMR (CDCls, 500 MHz): 6 = 3.04-3.08 (m, 2H), 3.30 (s,
broad, 2H), 3.84 (s, 3H), 6.59 (s, 1H), 7.00 (t, J = 7.0 Hz, 2H), 7.33 (t, /= 7.0 Hz, 1H), 7.38-7.41
(m, 3H), 7.71 (d, J = 7.0 Hz, 1H), 7.82 (d, J = 7.5 Hz, 2H). *C NMR (CDCl;, 125 MHz) & = 158.3,
149.2, 143.2, 133.8, 131.4, 129.8, 129.5, 128.8, 128.7, 128.0 (2C), 127.8, 127.7, 122.0, 120.0, 111.4,
74.9, 55.9, 41.6 (2C). IR (KBr): 3057, 3009, 2921, 2834, 1487, 1258, 1022 cm™. MS (ESI): m/z =
373.0 [(M+1)]". Anal. Calcd for Co0H;7ClOS,: C, 64.41; H, 4.59; Found: C, 64.65; H, 4.50.

7-Chloro-6-(2-methoxyphenyl)-9-(4-methoxyphenyl)-1,4-dithiaspiro[4.4]nona-6,8-diene (2h)
OMe

[)—4_)owe
Cl

Light yellow crystal; mp 153—155 °C; '"H NMR (CDCl;, 500 MHz): & = 3.03—3.07 (m, 2H), 3.29 (s,
broad, 2H), 3.83 (s, 6H), 6.50 (s, 1H), 6.90 (t, J = 9.0 Hz, 2H), 6.98 (t, J = 8.0 Hz, 2H), 7.35-7.38
(m, 1H ), 7.69-7.71 (m, 1H), 7.77 (d, J = 9.0 Hz, 2H). *C NMR (CDCls, 125 MHz) & = 159.4,
158.3, 148.6, 142.5, 131.5, 129.8, 129.5 (2C), 128.9, 127.3, 126.4, 122.1, 120.0, 113.4 (2C), 111.4,
74.9, 56.0, 55.2, 41.5 (2C). IR (KBr): 3063, 2957, 2930, 2832, 1597, 1504, 1252 cm™. MS (ESI):
m/z =403.0 [(M+1)]". Anal. Calcd for C,;H;oClO,S,: C, 62.59; H, 4.75; Found: C, 62.88; H, 4.70.

(D
0

7-Chloro-9-(4-chlorophenyl)-6-(2-methoxyphenyl)-1,4-dithiaspiro[4.4]nona-6,8-diene (2i)
OMe

s ]

S

»
&
J

Cl
Cl
Light yellow crystal; mp 104—106 °C; 'H NMR (CDCl;, 500 MHz): & = 3.03—3.08 (m, 2H), 3.29 (s,
broad, 2H), 3.83 (s, 3H), 6.59 (s, 1H), 6.99 (d, /= 7.5 Hz, 2H), 7.34 (d, /= 9.0 Hz, 2H), 7.37 (dd, J
=2.0, 8.0 Hz, 1H), 7.69 (dd, J = 1.5, 7.5 Hz, 1H), 7.76 (d, J = 9.0 Hz, 2H). °C NMR (CDCl;, 125
MHz) & = 158.2, 147.6, 143.8, 133.8, 132.1, 131.3, 129.9, 129.4, 129.2, 128.9 (2C), 128.2 (20),
121.8, 120.0, 111.4, 74.8, 55.9, 41.6 (2C). IR (KBr): 3053, 3006, 2964, 2927, 2868, 2831, 1487,
1255 cm™'. MS (ESI): m/z = 407.0 [(M+1)]". Anal. Caled for CH;sC1LOS»: C, 58.97; H, 3.96;
Found: C, 59.26; H, 3.85.

7-Chloro-6-(4-fluorophenyl)-9-phenyl-1,4-dithiaspiro[4.4]nona-6,8-diene (2j)
Cl

SSF

Yellow crystal; mp 121-122°C; '"H NMR (CDCls, 500 MHz): § = 3.02-3.06 (m, 2H), 3.30-3.34 (m,
2H), 6.59 (s, 1H), 7.09 (t, J = 8.5 Hz, 2H), 7.34-7.40 (m, 3H), 7.59-7.62 (m, 2H), 7.81 (d, J = 7.0
Hz, 2H). *C NMR (CDCls, 125 MHz): § = 162.7 (d, J = 247.0 Hz, 1C), 148.7, 145.9, 138.3, 133.3,
132.5, 131.8, 129.0, 128.9, 128.7, 128.2, 128.1, 127.7, 127.6, 115.0 (d, J = 20.0 Hz, 2C), 74.6, 41.6
(20). IR (KBr): 3056, 2957, 1770, 1501, 1261, 1183, 835 cm™. MS (ESI): m/z = 361.0 [(M + 1)]".
Anal. Caled for C1oH 4CIFSy: C, 63.23; H, 3.91; Found: C, 63.04; H, 3.79.

v
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7-Chloro-9-(4-chlorophenyl)-6-(4-fluorophenyl)-1,4-dithiaspiro[4.4]nona-6,8-diene (2Kk)

Yellow crystal; mp 210-211°C; 'HNMR (CDCl3, 500 MHz): 6 = 3.01-3.05 (m, 2H), 3.29-3.33 (m,
2H), 6.59 (s, 1H), 7.09 (t, J = 9.0 Hz, 2H), 7.34 (d, J = 8.5 Hz, 2H), 7.57-7.59 (m, 2H), 7.75 (d, J =
8.5 Hz, 2H). 3C NMR (CDCls, 125 MHz): 6 = 162.8 (d, J = 247.0 Hz, 1C), 147.2, 146.5, 134.1,
132.5, 132.4, 131.6, 129.2, 128.9, 128.8, 128.3 (2C), 128.2 (2C), 115.1 (d, J = 20.5 Hz, 2C), 74.5,
41.5 (2C). IR (KBr): 3065, 2962, 1697, 1500, 1292, 1091, 825 cm’. MS (ESI): m/z=395.0 [(M +
D]". Anal. Caled for C1oH,3C1,FSs: C, 57.72; H, 3.31; Found: C, 58.02; H, 3.45.

7-Chloro-6-methyl-9-phenyl-1,4-dithiaspiro[4.4]nona-6,8-diene (2I)

White crystal; mp 96-98 °C; 'H NMR (CDCl;, 500 MHz) & = 2.06 (s, 3H), 3.44-3.46 (m, 2H),
3.53-3.55 (m, 2H), 6.39 (s, 1H), 7.31-7.35 (m, 3H), 7.73-7.75 (m, 2H). *C NMR (CDCl;, 125
MHz) & = 149.6, 144.0, 134.1, 128.5, 128.0, 127.9 (2C), 127.6 (2C), 125.5, 73.8, 42.0 (2C), 10.3.
IR (KBr): 3058, 2959, 2916, 1693, 1516, 760 cm™. MS (ESI): m/z = 281.0 [(M+1)]". Anal. Calcd
for C14H5C1S,: C, 59.87; H, 4.67; Found: C, 59.71; H, 4.80.

7-Bromo-6-(4-methoxyphenyl)-9-phenyl-1,4-dithiaspiro[4.4]nona-6,8-diene (2m)

Light yellow crystal; mp 132—134 °C; '"H NMR (CDCls, 500 MHz): 6 = 3.01-3.05 (m, 2H),
3.30-3.33 (m, 2H), 3.85 (s, 3H), 6.68 (s, 1H), 6.94 (d, J= 7.5 Hz, 2H), 7.32—7.39 (m, 3H), 7.53 (d,
J =17.0 Hz, 2H), 7.82 (d, J = 8.0 Hz, 2H). °C NMR (CDCls, 125 MHz) & = 159.3, 150.8, 147.8,
133.1, 131.6 (2C), 130.5, 128.2 (2C), 127.9 (2C), 127.5, 126.2, 116.8, 113.2 (2C), 74.8, 55.0, 41.3
(20). IR (KBr): 3056, 2925, 1601, 1501, 1288, 1247, 1173 cm’. MS (ESI): m/z = 417.0 [M+1)]".
Anal. Calcd for C,0H7BrOS,: C, 57.55; H, 4.11; Found: C, 57.76; H, 4.02.

7-Bromo-6,9-bis(4-methoxyphenyl)-1,4-dithiaspiro[4.4]nona-6,8-diene (2n)

MeO O S/\é

Light yellow crystal; mp 154—156 °C; 'H NMR (CDCls, 500 MHz): 6 = 3.00-3.03 (m, 2H),
3.30-3.33 (m, 2H), 3.83 (s, 3H), 3.84 (s, 3H), 6.59 (s, 1H), 6.91 (d, J= 8.5 Hz, 2H), 6.94 (d, /= 8.5
Hz, 2H), 7.52 (d, J= 8.5 Hz, 2H), 7.77 (d, J = 8.5 Hz, 2H). >C NMR (CDCls, 125 MHz) & = 159.3,
159.3, 150.1, 147.2, 131.7 (2C), 129.0, 128.7 (2C), 126.3, 125.7, 117.0, 113.3 (2C), 113.2 (20),
74.7, 55.1, 55.0, 41.2 (2C). IR (KBr): 3060, 2925, 1604, 1503, 1243, 1176 cm™. MS (ESI): m/z =
4471 [(M+1)]+. Anal. Calcd for C,;H19BrO»S,: C, 56.37; H, 4.28; Found: C, 56.59; H, 4.19.

7-Bromo-9-(4-fluorophenyl)-6-(4-methoxyphenyl)-1,4-dithiaspiro[4.4]nona-6,8-diene (20)
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Light yellow crystal; mp 128—130 °C; '"H NMR (CDCls, 500 MHz): & = 3.00-3.04 (m, 2H),
3.27-3.30 (m, 2H), 3.85 (s, 3H), 6.61 (s, 1H), 6.95 (d, J = 9.0 Hz, 2H), 7.05 (t, J = 8.5 Hz, 2H),
7.51 (d, J= 8.5 Hz, 2H), 7.78-7.81 (m, 2H). °*C NMR (CDCl;, 125 MHz) & = 162.5 (d, J = 247 Hz,
1C), 159.5, 150.8, 146.7, 131.7 (2C), 130.5, 129.4 (2C), 129.3, 126.1, 116.9, 115.0 (d, J = 21.5 Hz,
2C), 113.3 (2C), 74.8, 55.1, 41.4 (2C). IR (KBr): 3064, 2915, 1594, 1501, 1242, 1167 cm™. MS
(ESI): m/z = 436.1 [(M+1)]". Anal. Calcd for C,0H,¢BrFOS,: C, 55.17; H, 3.70; Found: C, 55.38; H,
3.59.

7-Bromo-6-(4-methoxyphenyl)-9-(4-nitrophenyl)-1,4-dithiaspiro[4.4|nona-6,8-diene (2p)

MeO O S/\S|

Yellow crystal; mp 198—200 °C; 'H NMR (CDCls, 500 MHz): 6 = 3.03—-3.06 (m, 2H), 3.35-3.39
(m, 2H), 3.86 (s, 3H), 6.93 (s, 1H), 6.96 (d, J = 8.0 Hz, 2H), 7.51 (d, J = 8.0 Hz, 2H), 8.00 (d, J =
8.0 Hz, 2H), 8.23 (d, J = 8.5 Hz, 2H). BC NMR (CDCls, 125 MHz) 6 = 159.6, 153.8, 146.7, 144.6,
138.9, 134.3, 131.5 (2C), 127.7 (2C), 125.5, 123.1 (2C), 117.8, 113.3 (2C), 74.5, 55.0, 41.2 (2C). IR
(KBr): 3048, 2925, 1590, 1505, 1341, 1282, 1242 cem’. MS (ESI): m/z = 462.0 [(M+1)]". Anal.
Calcd for C,0H¢BrNOsS,: C, 51.95; H, 3.49; N, 3.03; Found: C, 52.18; H, 3.40; N, 3.07.

7-Bromo- 6-(2-meth0xyphenyl)-9—phenyl—1,4-dithiaspir0[4.4]n0na-6,8-diene 2q)

Light yellow crystal; mp 130—132 °C; '"H NMR (CDCls, 500 MHz): & = 3.03-3.06 (m, 2H), 3.29 (s,
broad, 2H), 3.84 (s, 3H), 6.65 (s, 1H), 6.99 (t, J= 7.5 Hz, 2H), 7.32 (t, /= 7.5 Hz, 1H), 7.38 (t, J =
7.5 Hz, 3H), 7.68 (d, J = 7.5 Hz, 1H), 7.82 (d, J = 7.5 Hz, 2H). °C NMR (CDCls, 125 MHz) & =
158.0, 149.1, 147.2, 133.7, 131.4, 130.4, 129.8 (2C), 128.0 (2C), 127.7 (2C), 122.9, 120.0, 118.9,
111.4, 75.4, 55.9, 41.5 (2C). IR (KBr): 3051, 3006, 2921, 1485, 1430, 1258, 1118 cm™. MS (ESI):
m/z=417.1 [(M+1)]+. Anal. Calcd for C,0H17BrOS,: C, 57.55; H, 4.11; Found: C, 57.86; H, 4.01.

7-Bromo-6-methyl-9-phenyl-1,4-dithiaspiro[4.4|nona-6,8-diene (2r)

Yellow crystal; mp 58—60 °C; '"H NMR (CDCls, 500 MHz) 6 = 2.07 (s, 3H), 3.45-3.47 (m, 2H),
3.53-3.56 (m, 2H), 6.44 (s, 1H), 7.33-7.36 (m, 3H), 7.73 (d, J = 7.5 Hz, 2H). BC NMR (CDCls,
125 MHz) 6 = 149.8, 147.7, 134.1, 130.1, 128.0, 127.9 (2C), 127.7 (2C), 114.6, 74.1, 42.0 (2C),
12.0. IR (KBr): 3058, 2969, 1646, 1513, 1426, 676 cm™. MS (ESI): m/z = 325.0 [(M+1)]". Anal.
Calcd for C4H3BrS;: C, 51.69; H, 4.03; Found: C, 51.41; H, 4.20.

(4-Chloro-5-(4-methoxyphenyl)cyclopenta-2,4-diene-1,2-diyl)dibenzene (2'a)
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Cl
=0
Ph
Ph

White crystal; mp 94-96 °C; "H NMR (CDCls, 500 MHz) 6 = 3.77 (s, 3H), 5.04 (s, 1H), 6.81—6.83
(m, 3H), 7.13-7.14 (m, 1H), 7.16—7.17 (m, 5H), 7.22—7.25 (m, 2H), 7.40 (d, J = 8.0 Hz, 2H), 7.50
(d, J = 9.0 Hz, 2H). >C NMR (CDCls, 125 MHz) 6 = 158.6, 149.7, 143.3, 137.5, 133.9, 130.1,
129.3 (2C), 128.7 (2C), 128.4 (2C), 128.0 (2C), 127.4, 127.0, 126.8, 126.0, 125.8 (2C), 113.5 (2C),
59.0, 55.1. IR (KBr): 3064, 1647, 1407, 1174, 638 cm™. MS (ESI): m/z = 359.0 [(M+1)]". Anal.
Calcd for: C,4H9CIO: C, 80.33; H, 5.34; Found: C, 80.09; H, 5.22.

(4-Chloro-3-(4-methoxyphenyl)cyclopenta-1,3-diene-1,2-diyl)dibenzene (2"'a)

Cl
-0
Ph
Ph

White crystal; mp 145-146 °C; "H NMR (CDCl;, 500 MHz) 6 = 3.76 (s, 3H), 3.77 (s, 2H), 6.76 (1,
J = 6.5 Hz, 2H), 6.96-7.00 (m, 4H), 7.09-7.19 (m, 8H). °C NMR (CDCl;, 125 MHz) & = 158.6,
142.5, 142.4, 138.0, 135.9, 130.7 (2C), 129.8 (3C), 128.7, 128.2 (2C), 128.1 (2C), 127.8 (2C),
127.0, 126.6, 125.6, 113.2 (2C), 55.1, 47.9. IR (KBr): 3050, 2962, 1504, 1246, 1176, 780 cm. MS
(ESI): m/z = 359.0 [(M+1)]". Anal. Calcd for: Co4H9C1O: C, 80.33; H, 5.34; Found: C, 80.20; H,
5.49.

4,4',4""-(4-Chlorocyclopenta-3,5-diene-1,2,3-triyl)tris(methoxybenzene) (2'b)

I O OMe
MeO O

OMe

Colorless oil; '"H NMR (CDCls, 500 MHz) & = 3.67 (s, 3H), 3.75 (s, 3H), 3.76 (s, 3H), 4.92 (s, 1H),
6.65 (d, J = 7.5 Hz, 3H), 6.75 (d, J = 9.0 Hz, 2H), 6.79 (d, J = 9.0 Hz, 2H), 7.00 (d, J = 8.5 Hz,
2H), 7.31 (d, J = 9.0 Hz, 2H), 7.44 (d, J = 8.5 Hz, 2H). °’C NMR (CDCl;, 125 MHz) & = 159.0,
158.5, 158.1, 142.6, 142.3, 130.9, 129.6, 129.3, 129.0, 128.8, 128.0, 127.2, 127.0 (2C), 126.9, 126.2,
114.1 (2C), 113.9 (2C), 113.5 (2C), 58.4, 55.2, 55.1, 55.0. IR (KBr): 3064, 2955, 1716, 1508, 1249,
1175, 1072 cm’. MS (ESI): m/z=419.0 [(M+1)]+. Anal. Calcd for: CosH»3Cl103: C, 74.55; H, 5.53;
Found: C, 74.20; H, 5.69.

4,4',4"-(4-Chlorocyclopenta-1,3-diene-1,2,3-triyl)tris(methoxybenzene) (2''b)

I O OMe
mops

OMe
Colorless oil; '"H NMR (CDCls, 500 MHz) 6 = 3.71 (s, 2H), 3.76 (s, 3H), 3.77 (s, 3H), 3.78 (s, 3H),
6.71 (d, J = 9.0 Hz, 2H), 6.72 (d, J = 8.5 Hz, 2H), 6.76 (d, J = 9.0 Hz, 2H), 6.87 (d, J = 8.5 Hz,
2H), 7.00 (d, J = 9.0 Hz, 2H), 7.06 (d, J = 9.0 Hz, 2H). *C NMR (CDCls, 125 MHz) & = 158.5,
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158.4, 158.2, 142.5, 140.6, 137.2, 131.0 (2C), 130.7 (2C), 130.5, 128.9 (2C), 128.4, 127.7, 125.9,
113.6 (4C), 113.1 (2C), 55.1 (3C), 47.8. IR (KBr): 3062, 2955, 2918, 1509, 1251, 1175, 831 cm’.
MS (ESI): m/z = 419.0 [(M+1)]". Anal. Calcd for: C,6H23C103: C, 74.55; H, 5.53; Found: C, 74.32;
H, 5.69.

4,4'-(4Chloro-5-(4-methoxyphenyl)cyclopenta-2,4-diene-1,2-diyl)bis(fluorobenzene) (2'c)

I H

F

Colorless oil; '"H NMR (CDCl;, 500 MHz) 6 = 3.75 (s, 3H), 4.95 (s, 1H), 6.72 (s, 1H), 6.79—6.82 (m,
4H), 6.92 (t, J = 8.5 Hz, 2H), 7.04 (dd, J = 5.5, 8.5 Hz, 2H), 7.31 (dd, J = 5.5, 8.5 Hz, 2H), 7.44 (d,
J = 8.5 Hz, 2H). BC NMR (CDCl;, 125 MHz) 6 = 162.1 (d, J=234.0 Hz, 1C), 161.4 (d, J = 244.1
Hz, 1C), 158.8, 148.6, 143.1, 133.0, 130.1, 129.9, 129.5, 129.4, 129.3 (2C), 127.5, 127.4, 127.0,
125.7, 115.6 (d, J = 22.0 Hz, 2C), 115.5 (d, J = 22.4 Hz, 2C), 113.7 (2C), 58.3, 55.1. IR (KBr):
3043, 2957, 2917, 1508, 1232, 1179, 834 cm™'. MS (ESI): m/z = 395.0 [(M+1)]". Anal. Calcd for:
C,4H,CIF,0: C, 73.01; H, 4.34; Found: C, 73.22; H, 4.20.

4,4'-(4-Chloro-3-(4-methoxyphenyl)cyclopenta-1,3-diene-1,2-diyl)bis(fluorobenzene) (2"'c)

White crystal; mp 122—124 °C; 'H NMR (CDCls, 500 MHz) 6 = 3.73 (s, 2H), 3.78 (s, 3H), 6.78 (d,
J = 8.5 Hz, 2H), 6.85—6.91 (m, 6H), 6.98 (d, J = 6.5 Hz, 2H), 7.05 (dd, J = 5.5, 9.0 Hz, 2H). "°C
NMR (CDCls, 125 MHz) 6 = 161.3 (d, J =245.5 Hz, 1C), 159.4 (d, /= 276.1 Hz, 1C), 158.5, 142.0,
140.9, 137.0, 131.6, 131.2 (2C), 130.4 (2C), 129.2, 129.1 (2C), 128.5, 125.1, 115.1 (d, J = 21.0 Hz,
2C), 115.0 (d, J = 21.0 Hz, 2C), 113.0 (2C), 54.8, 47.7. IR (KBr): 3044, 2997, 2927, 1505, 1247,
1176, 1158, 831 cm™. MS (ESI): m/z = 395.0 [(M+1)]". Anal. Calcd for: C,4H,,CIF,0: C, 73.01; H,
4.34; Found: C, 73.30; H, 4.51.

6-(4-Methoxyphenyl)-9-phenyl-1.,4-dithiaspiro[4.4|non-8-en-7-one (I1la)
O
O OMe

S
Ph S\)
'H NMR of a mixture of IIIa and 2a (CDCls, 500 MHz) 6 = 2.78-2.80 (m, 2H), 3.04-3.08 (m, 2H),
3.82 (s, 3H), 3.84 (s, 1H), 6.72 (s, 1H), 6.91 (d, J = 8.5 Hz, 2H), 7.43-7.46 (m, 5H), 7.65 (d, J =
8.5 Hz, 2H) for IIIa and 6 = 3.02-3.09 (m, 2H), 3.30-3.32 (m, 2H), 3.86 (s, 3H), 6.59 (s, 1H), 6.93
(d, J= 8.5 Hz, 2H), 7.36—7.39 (m, 3H), 7.56 (d, J = 8.5 Hz, 2H), 7.81 (d, J = 7.0 Hz, 2H) for 2a.

2-(4-Methoxyphenyl)-3,4-diphenylcyclopent-2-enone (I11'a)
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O

N

Ph Ph

White crystal; mp 102—104 °C; "H NMR (CDCls, 500 MHz) & = 2.62 (dd, J = 2.0, 19.0 Hz, 1H),
3.22 (dd, J = 7.5, 19.0 Hz, 1H), 3.80 (s, 3H), 4.54 (dd, J = 2.0, 7.5 Hz, 1H), 6.86 (d, J = 8.5 Hz,
2H), 7.13-7.18 (m, 8H), 7.21-7.25 (m, 4H). °C NMR (CDCls, 125 MHz) & = 207.0, 169.2, 159.3,
142.3, 140.2, 135.1, 130.9 (2C), 129.1, 128.9 (2C), 128.7 (2C), 128.2 (2C), 127.4 (2C), 126.8,
123.9, 113.9 (2C), 55.2, 47.2, 45.9. IR (KBr): 3051, 2945, 2871, 1695, 1509, 1247, 1057, 732 cm’".
MS (ESI): m/z = 341.0 [(M+1)]". Anal. Calcd for: Co4H,00,: C, 84.68; H, 5.92; Found : C, 83.84; H,
6.10.

2,5-Dimethyl-3,4-diphenylcyclopent-2-enone (III'd)
@)

Ph Ph

White crystal; 'H NMR (CDCls, 500 MHz) § = 1.35 (d, J = 7.5, 3H), 2.02 (s, 3H), 2.38-2.41 (m,
1H), 3.96-3.97 (m, 1H), 7.06 (d, J = 7.0, 2H), 7.12 (t, J = 7.0, 1H), 7.20 (t, J = 7.5, 2H), 7.24-7.32
(m, 5H); °C NMR (CDCls, 125 MHz) § = 211.0, 167.0, 142.0, 136.7, 135.1, 128.9, 128.7 (2C),
128.3 (2C), 128.2 (2C), 127.5 (2C), 126.6, 56.3, 51.2, 15.2, 10.1.

IV. Synthesis of polyaryls 3: [4 + 2] cycloaddition of 2 with dimethyl 2-butynedioate.

Cl

cl
COZMe
R! .\ ” toluene R2 RL
R2 IS reflux
S

B CO,Me MeO,C  CO,Me
3

[4+ 2]\\ /) /(A
S__S

cl R

74 COzMe

RZ

CO,Me

General procedure for the preparation of aryl halides 3 (taking 3a as an example): To a
well-stirred solution of 2a (372 mg, 1.0 mmol) in toluene (5.0 mL) was added dimethyl
2-butynedioate (0.61 mL, 5.0 mmol) in one portion at room temperature. Then, the reaction mixture
was refluxed for 8.0 h. After 2a was consumed (monitored by TLC), the reaction mixture was
poured into water (20 mL) and extracted with CH,Cl, (10 mL x 3). The combined organic extracts
were dried over anhydrous MgSQy, filtered and concentrated under reduced pressure to yield the
crude product, which was purified by silica gel chromatography (eluent, petroleum ether/diethyl
ether: 10/1, v/v) to give 3a (357 mg, 87%) as a white crystal.

4-Methoxyl-2',3'-dimethoxycarbonyl-6'-chloro p-terphenyl (3a)

Cl
O~
0]

MeOZC COZMe
White crystal; mp 126—128 °C; "H NMR (CDCls, 500 MHz) 6 = 3.54 (s, 3H), 3.58 (s, 3H), 3.86 (s,
3H), 6.96 (d, J = 8.5 Hz, 2H), 7.22 (d, J = 8.5 Hz, 2H), 7.35-7.36 (m, 2H), 7.39—-7.44 (m, 3H), 7.59
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(s, 1H). 3C NMR (CDCls, 125 MHz) & = 167.9, 167.6, 159.3, 141.3, 138.6, 137.4, 136.1, 135.5,
132.1, 130.4 (2C), 129.6, 128.4 (2C), 128.2 (2C), 128.0 (2C), 113.6, 113.4, 55.1, 52.4, 52.3. IR
(KBr): 3065, 2946, 1743, 1718, 1251, 1020, 833 cm™. MS (ESI): m/z = 411.0 [(M+1)]". Anal.
Calcd for: C»3H9ClOs: C, 67.24; H, 4.66; Found: C, 67.01, H, 4.52.

4-Methoxyl -2',3'-dimethoxycarbonyl-6'-chloro p-quaterphenyl (3b)

Cl
OO0+
O

MeO,C CO,Me
White crystal; mp 193—194 °C; "H NMR (CDCls, 500 MHz) 6 = 3.55 (s, 3H), 3.62 (s, 3H), 3.86 (s,
3H), 6.96 (d, J = 9.0 Hz, 2H), 7.23-7.26 (m, 2H), 7.42-7.44 (m, 1H), 7.45-7.48 (m, 4H),
7.64—7.68 (m, 5H). BC NMR (CDCls, 125 MHz) 6 = 168.0, 167.4, 159.4, 141.0, 140.9, 140.2,
137.6, 136.3, 135.7, 132.2, 130.5 (20), 129.6, 128.9 (2C), 128.5 (20), 128.3, 127.6 (2C), 127.2
(20), 127.1 (2C), 113.5 (2C), 55.2, 52.2, 52.5. IR (KBr): 3062, 1742, 1647, 1242, cm’. MS (ESI):
m/z =487.0 [(M+1)]". Anal. Calcd for: CoH,3ClOs: C, 71.53; H, 4.76; Found: C, 72.41; H, 4.82.

4-Methoxyl-2',3'-dimethoxycarbonyl-6'-chloro-4''-chloro p-terphenyl (3¢)

O304
Cl O

MeO,C CO,Me
White crystal; mp 132—134 °C; "H NMR (CDCls, 500 MHz) 6 = 3.54 (s, 3H), 3.61 (s, 3H), 3.85 (s,
3H), 6.95 (d, /= 8.5 Hz, 2H), 7.21 (d, J = 8.5 Hz, 2H), 7.28 (d, /= 8.5 Hz, 2H), 7.39 (d, J = 8.5 Hz,
2H), 7.55 (s, 1H). BC NMR (CDCls, 125 MHz) 6 = 167.7, 167.5, 159.5, 140.1, 137.9, 137.1, 136.4,
135.8, 134.4, 132.0, 130.4, 129.5 (2C), 129.4 (2C), 128.7 (2C), 128.1, 113.5 (2C), 55.2, 52.6, 52.5.
IR (KBr): 3059, 2955, 1751, 1518, 1306, 1028, 842 cm”. MS (ESI): m/z = 445.0 [(M+1)]". Anal.
Calcd for: Cp3H;3C1LOs: C, 62.04; H, 4.07; Found: C, 62.21; H, 4.12.

V. Crystal data and ORTEP drawing of compound 2f.

C20H16CINO;S,, yellow, M = 417.91, monoclinic, space group P21/c, a = 6.808(2), b = 16.045(5), ¢
=18.120(6) A, V'=1967.4(11) A, a.=90.00, B = 96.286(6), v = 90.00, Z = 4, T=273(2) K, FO00 =
864, 10854 reflections collected, 3885 unique with R(int) = 0.0338, R; = 0.0603, wR, = 0.1416 (I >
20(1)).

c1 _.’c-n ;
019 c104 H 4 o

14 .\. Cig- ‘I’
m:: ; ” C 01.

Czo 3 C16 ‘5351

Fig. 1 (a) and (b) ORTEP diagram of 2f (30% probability displacement ellipsoids and all hydrogen
atoms are omitted, distorted C7’ and C8' showing in (a)).
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VII. Copies of "H NMR and “C NMR spectra of new compounds

MeQ

nEw exper iment

Archive diractory: /export/home/fangsvrmreys/data

Sample direct
File: PROTON
Pulse Sequence:
solvent: COGI

ory:

s2pul

Ambisnt temperature
INOVA=500 “NENUSDO"

Relax. dela:
Pulse 45.0

1

000 suc
rees

gre
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Width 10000.0 Hz
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3
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Power 40 dB
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WAl

-000 sec

ugly on
LTZ-16 modulated
DATA PROCESSING
Line broadening 1.0 Hz

FT size 131072

Total time 3 hr, 12 min, 26 sec

194,119

L

184,674

|

—159.443

|

131.071

— - 133.18%
126 . 638

_

3001
2214
2184

—114.521

77.713
77.202

|

ERETE

55.47%

40.051
35.882

28.743

MeO

T

200

pE.11}

160

T T T

140

T
120
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STANDARD PROTON PARAMETERS

Archive directory: sexportshome/1iuy/vnmrsys /data
Sample dicectory:
Fila:

Pulse Sequence: s2pul

Solvent: COCI3
Ambient temperature
THOVA=500 ENUS 00"

Relax. delay 1. uw sec

Pulse 45.0 de

Acg. time l a! ? 5!5
e

OBSERVE H1,
DATA PROCESSI

FT size 65536
Total time 0 min,

4!0,6015??? MHz
NG

23 sec

3.78%
3.480
3.4686
3.452

/s

| —

— 1043

b

0.000

10 9 &

0.90{
0.85{

STANDARD CARBOM PARAMETERS

Archive directory: sexport/homesliuy/vamrsys /data

Sample directorys

File: CARBOM

Pulse Segquence: sZpul

Solvent: COC13
Anbient temperature

1-14-87

“NENUSOO"

User:
INOVA-500

Relax. delay 0.300 sec
Fulse 45.0 degrees
Acg. time 1.300 sec
Width 31421.8 Hz
o84 repetitions

ERVE €13, 125.6754886 MHz
MI)DI.IFI.E I|l 499.8050905 MHz
Power 40
onn!lmmul
WALTZ-16 n!llTlt!I
ey

ine bruucnlu 1.0 Hz
fT size 1310
Total time l I|r. 49 min, 51 sec

131.235

—_— ~— 129,659
M. 128.950

120.713
110.996

193.771
163.007
156.567

~—122.823

| 1 ||

3.00{

2.024

2.0

77.256

76.744

55.308

39.525
35,294

0.154

27.358

=0 ppm

OMSG

220

S REREEE SRR m s T T
200 180 140 1z0
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STANDARD PROTON PARAMETERS

Archive directory: /export/homes1iuy /vomrsys data @
Sample directory:

Pulse Sequence: s2pul
Solvent: COC13 |
Anbient tesperature
File: 887
00

INOVA-S: "HEWUSOO" 3 ;

delay 1.000 sec \—‘llr

P g e

q . - sec

width 7936.8 Wz C
8 repetitions

OBSERVE W1, 4838025824 WHz

DATA PROCESSING

FT size 65536

Total time 8 min, 23 sec

1.969

3,462
3,443

3.475

10 9 8 e d & 5 4 1 =0 =1 ppm

0
5
2124
2.114
3.0002

STANDARD CARBON PARANETERS

Archive directory: fexport/homes1iuy vnmrsys data o
Sample directory:

Pulse Sequenca: s2pul

£De1s |
temperature
Use 1-14-87
File: 1888
INOVA-500  “NEWUSO00® % H
Relax. delay 0.300 sec
degrees

Acg. ti o
Vidth 31421.8 Mz

reapetitions
OBSERVE C13, 125.6754714 MHz
DECOUPLE M1, 499.8050905 WHz
Power 40 db

cont inuous 1y on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 13107

Total time 2 hr, 40 min, 56 sec

8 E
R Rgf
hh 23 o
ERE == -
i gk
Zaw - ew =
AR bl TT =
i iz 8 | & s
s "'[' 4
| L] [
. R PR Rt B L
220 200 180 160 140 1z0 100 an (1] 40 20 ] ppm
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STANDARD PROTON PARAMETERS

Archive directory: sexport/home/ouyy/vomrsys/data
Sasple directory:
Fi1 PROTON

Fulse Sequence: sZpul

Solvant: CDC13
Anbient temperature
INOVA-500 “NENUSOO™

Relax. delay 1.000 sec la
Pulse 45.0 degrees
cg. time 1.892 sec
Ul:m 7596.8 Wz
8 repetitions
BSERVE Hl, 4399.8025894 WHz
DATA FROCESSING
FT size 65536
Total time 0 min, 23 sec

2 a
2 &8 s
- g
L T
-
E |93
b [
=
) "
2
bt
I
T P e — T - - —— T
11 10 3 8 w v B - 6 5 4, o 3 2 1 =0 ppm
e m m S won
N e, e - i
oo e = oo s e
STANDARD CARBON PARAMETERS
Archive directory: sexportshomesliuy/vrmrsys/data
Sample girectory:
File: CARBON
Pulse Sequence: s2pul
Solvent: COCIZ
Ambient temperaturs
user: 1-14-87
INOVA-500 “NEWUS00"
Relax. delay ww o
Pulse 45.0 de SRS
Acg. time 1.300 sec :
Vidin 314218 Hz mRER
P
ssas
EEEE .
FT size 131072 L" H
Total time 3 hr, 12 min, 26 sec -
- T
s2 -
oHE a8 2 2.
o E w s O
aen w -
11 T
- T o -
o m om = K
. 2 =2
- s &
2 s =
s &
i R A Lo B L L L L L B T A A L T - Ty y - T : o
220 z0n 180 160 140 1z0 100 an 1 40 20 [] ppm
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STANDARD PROTON PARAMETERS

Archive directory: fexport/home/ouyy /vnmrsys/data
Sample directory:

File: PROTON

Fulse Sequence: sZpul

ent temperaturse
INOVA-500 “NENUSDO™

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acy. time l.a!e sec
Width 7986.8 Hz

& repetitions

OBSERVE H1, 439.8025894 WHz
pATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

3.880
/,-"'_
=

=
=
-

1
4

s Ih
20004

§:43:
2.00
8:33¢

STANDARD CARBON PARAMETERS

Archive directory: sexport home/)iuy /vnarsys /data
Sample directory:

Fila: CARBON

Pulse Sequence: s2pul

Ambient temperature

User: 1=14-=

INOVA=500 “MENUSDOD"

Relax. delay 1.000 sec
Pulse 45.0 o e%

77.549
77.204
77.042

Hz
tions
+ 125.6754316 MMz
DECOUPLE H1, 4%9. 8050305 WMz
Power 40 dB

cont inuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072

Total time 3 hr, 12 min, 26 sec

o=

131.594

—— 159,478
142 .428
132,387
130,188

114.365

114.441

127.386

W 121.659

128.404
$5.575
55.514

40.028
35.878

184,772
161,317

L B B L I B B B B S B MR R R e R EEEEEEE R T T T T T T T

zz0 200 180 160 140 120 100 1) 60 a0 20 ] ppm

S24



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2009

STANDARD PROTON PARAMETERS

Archive directory: sexports/homes1iuy/vomrsys/data
Sample directory: a

Pulse Sequence: sZpul

Bolvent: COCI3

Anbient temperature

File: duzs =
INOVA-500 *HENUSOD®

delay 1.000 sec
5.0 ﬂoiraai
1.692 sec

-3 Hz

fons.

Hi, 499.8025870 MHz lc
DATA PROCESSING

FT size 65536

Total time @ min, 23 sec

B repetit
OBSERVE

—4
=

3

4

0.89¢
5.10
H
19484
1.004
&

i

2.904
2.494
2.304

STANDARD CARBON PARAMETERS

Archive directory: sexport/homes]iuy/vrarsys /data O
Sample directory: o it

Pulse Sequence: s2pul |

Solvent: 13

coc
Ambient temperature —
User: 1-14-87
File: d375
INOVA-500 “NENUS20"
Relax. delay 0.300 sec
Pulse 45.0 degress
Acq. time 1.300 sec
Width 31421.8 Wz
384 repetitions
OBSERVE C13, 1256754714 WHz
DECOUPLE M1, 4998050305 WHz
Power 40 dii

77.256
77.000
76.748

_E

cont inuously on
WALTZ-16 modulated
DATA PROCESSING

126.905

127.027
126,127

127.279

Total time 2 hr, 40 min, 56 sec

131.323
130.933

128.793
128.664
127.841
123.502

114.468

14.212

184,248
159.256
142 .a78
55.224
39.761
35.618

166.623

T L B B e e T T T T T T I AR REa T T T T

T
2z0 200 180 160 140 120 io0 &0 60 40 20 ] ppm
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STANDARD PROTON FARAMETERS

Archive directory: /export/home ouyy /vimrsys data
ple directory:
File: PROTOR

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
INOVA-500  ~NENUSO0™

Relax. delay 1.000 sec
Pulse 45.0 degrees

TA
FT size 65536
Total time 0 min, 23 sec

~3.886
3.512
5.499
3.486
3.275
3.262
3.250

T
9 8 o el v e e 3 2 1 -0 ppm
mome oW = a - e
W maom - = s =
e - = - n oo
STANDARD CARBON PARAMETERS
Archive directory: sesport/homes1iuy/voarsys /data
Sample directory:
File: CARBON
Fulse Sequence: s2pul
Solvent: CDC13
Ambient temperature
User: 1-14-87
INOVA-500 “NEWUS0DD"
Relax. delay 1.000 sec -
45.0 degrees 5 2
300 .-
1.8 Hz Rt
128 repetitions S
OBSERVE C13, 125.6754316 MHz ]
DECOUPLE H1, 439.8050905 WHZ
Power 40 4B
cont inuously on
WALTZ-16 modulated
DATA PROCESSING
ne broadening 1.0 Mz
FT size 131072
Total time 2 hr, 12 min, 26 sec
ran2eS o
CEVEEEES
R
fgnEataz
2 -
-
e
o - - =
L = E oW
5w a 5
. - 5o g 28
2 3 B z s iR
= S &
B R e A R AR e I B B B B s e e R e e mas e ey T T
2z zon 180 160 140 120 in0 &0 60 40 20 ] ppm
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STANDARD PROTON PARANETERS

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

Fulse Sequence: sZpul
Solvent: CDC13
Ambignt temperature
File: t

INOVA-500  “NENUSDO™

1.000 sec

io

8 repetitions 1
OBSERVE W1, 499.8025894 WHz ¢
DATA PROCESSIN

FT size 65536

Total time 0 min, 23 sec

e
k-t =
L] =
Nenms ? wmwnm
s EEEE 22E5Es
=2 T BTN
H 13 aRmen
o T o
~ . g -
)
s
[ 2
v
A
T —T T T T T 1 T — T
9 a8 o B e 6 5 4. . 3 2 1 =0 ppm
® S - = o on
~ e e E s =2 =
s o= = - o o
STANDARD CARBON PARAMETERS
Archive directory: fexport/home,1iuy /vnereys /data
Zample directory:
File: CARBON
Pulse Sequence: sZpul
Solw
Ambient
uter: 1=
INOVA=500 “NENUSOO™
GRS
widtn ” nER
128 repatitions -
OBSERVE  C13, 125.6754316 WHZ ol k.i/l
COUPLE W1, 459.8030905 WHz :nn,:
Powar 40 @8 T
continuous Iy on aan -
WALTZ-16 modulated - =
DATA PRI i o
Line broadening 1.0 Wz =

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

£5.529
35.958

132,063
-

40.082

158,577

184.257

e 167 AT
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
le diractory:
File: PROTON

Pulse Sequence: s2pul

Solvent: COC13
Ambient temperature
INOVA=500 “MENUSODOD"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 1.882 sec

Width 7996.8 Hz

8 repetitions

BSERVE Hi, 499 .B025833 MMz
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

=
2
H
n
s SfePmn aSgnm,
82 2=23578533 aRs8RE
8 E.E.-.-.-."-.a.:' EL T
— — T —r —T T T T 1
10 9 il e 6 5 dy e 3 2 1 -0 ppm
o an owom o s ws
E a2 2% 3 s =
~ EI I 0 6o
STANDARD CARBON PARAMETERS
Archive directory: sexport home;1iuy /veersys data
Sample directory:
File: CARBON
Pulse Sequence: s2pul
nt: COC13
t temperature
4=
“NENUSDO™
Relax. delay 1.000 sec
Pulse degrees
Atq. time 1.300 sec
Width 51421.8 Hz
138 repetitions
OBSERVE  C13, 125.6754316 WHz
DECOUPLE M1, 499.8050905 WHz
Power 40 db o
cont i nuous 1y on - 2
WALTZ-16 modulated -
DATA PROCESSING .t
ine broadening 1.0 Wz - ~an
FT size 72 LT -
Total time 3 br, 12 min, 26 sec ShRRRD
Z858g3
BCHER
B g
]
> =
Zem® a -
Lk = b4 2.
- - - o ow
o = - §= " o e =
a H ] - -
b TR - ] i
2 ] a
T T r AR o e L e e T T T T T T T T T T T T T T
2zo 200 180 160 140 120 100 &0 1] a0 20 ] ppm
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STANDARD PROTOM PARAMETERS

Archive directory: /export/home/1ivy/vnereys /data
Sample directory:
File: PROTON

Pulse Sequence: s2pul

Solvent: COC13
fabient temperaturs
INOVA-500 “NENUSO@™

Relax. delay 1.000 sec
Pulse 45.0 degrees

ti 892 sec o =
Width 79%6.8 Hz = : lg
8 repetitions - el
M1, 499.8025843 MHZ

Total time @ min, 23 sec

822
3.215

S5

= +-5.801
0.000

—r—r — — — . | — —T
T L | Er-% T T L] T L} T E,
11 10 3 8 i R 6. 5 i, =3 2 1 0 ppm
e = = A 85 S
S oo - o oo =
STANDARD CARBOW PARAMETERS MeQ o
Archive directory: sexport /homes11 reys/data
Sample ﬂIrcctor;‘:’ o b e
Pulse Sequence: sipul I
Solvent: COC

13
Ambient temparature
” A-87

1-1
s u307 S\_,S
INOVA-500 “NENUS00™

Relax. delay 0.300 sec - - ada o
Pulse 45.0 degrees 5 = B B 3
I HA L : s K -

. iz -4 ~
512 repetitions L] 2 LS o
OBSERVE  C13, 125.6754670 WMz LpJ
OECOUPLE  H1, 493.8050905 WHz
Power 40 dB
cont i nuous 1y
T2-15 modulated
oATA ESSING
Line broadening 1.5 Hz
FT size 65538
Total time 42 min, 14 sec
2

- = "

H 5 -

y 1 a8
oh = g & e |
=7 H : s =
H . - =

- = a = =
3 -] % .

- =
P g z

“ a8

4

=

R R R T T S ERAaanas R e : ; ; A B o R R - T

2z 200 180 160 140 120 100 an 60 40 20 0 ppm
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ATANDARD PROTON PARAMETERS

Archive directory: sexport/home/1iuy/vimrsys/data
ple directory:
File: PROTON

Pulse Sequence: sZpul

Solvent: CDC13
Ambient temperature
INOVA-500 “NENUSOD™

Relax. delay 1.000 sec
Pulse 45.0 degress
Acqg. time 1.892 sec
Width 7996.8 Hz

8 repetitions

OBSERVE H1, 499.8025931 WHz
0aTA PROCESSING

FT size 65536

Total time 0 min, 23 sec

1h

h_3.229

-
H
=
1
— T T —r—r————r T e e e L e e s e N T
9 8 v e A - 6 5 4 - - - 3 2 1 0 ppm
3 8% = 3 s 3 8
& owm o= o @ w oW

STANDARD CARBOM PARAMETERS

Archive directory: sexport/homes1iuy/vnersys/data
Sample directory:
File: CARBON

Pulse Sequence: s2pul
Solvent: COC13
Anbient temperature
User: 1-14-
IHOVA-500  “NENUSOO"

Relax. delay 0.300 sec
Pulse 45.0 degrees

Acqg. time 1.300 sec

Width 31421.8 Hz

256 repetitions

OBSERVE C13, 125.6754714 MHz
DE Il;l 499.8050905 MHz
0 dl

ously on
WALTZ=16 modulated

2
B

Line broadening 1.5 Hz
FT size 131072
Total time 2 hr, 11 min, 51 sec

77.256
76.744

131.799

130.018
29.564

184,352
157.168
141.795
135.470
lnl'Cl .
' —123.506
e 120.877
111,248
55.636
39.700
35,500

165,574

e .

T T T T T T T T T T T T T T TTT T

T
120 100 80 60 40 20 1] ppm

T T T T
220 200 1a0 160 140
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STANDARD PROTON PARAMETERS

archive directory: sexport/home/1iuy/vnmrsys data
Sample directory:

Pulse Sequence: s2pul
Solvent: COCI3
Ambient temperaturs
File: b257

INOVA-500 “NENUSODO™

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acqg. time 1.892 sec
Width 7996.8 Hz
8 repstitions .
OBSERVE Hi, 49%.8025909 WHz 11
DATA PROCESSING
FT size 65536
Total time 0 min, 23 sec
zfe o
L
- "
=02
gaiss
" i T
-
s83
-F:'T\l
S A
T —r T T T T T LI e S B B R S B A | T T 1 T T T 1
11 10 9 8 6 5 4 3 2 1 -0 ppm

0.93{
1.05{
3.15{
2,084
1.96{
648
2.274
2.20{

1.00{

STANDARD CARBON PARAMETERS

Archive directory: sexport home/liuy /vnmrsys sdata
ple directorys

Pulse Sequence: sZpul

Solvent: CDC13
Ambient temperature
487

User: 1=1
File: b282
INOVA-500 “NENUSDO™
F
-
o
256 repetitions = e
VE  C13, 125.6754805 WHz ennnBe -
DECOUPLE  H1, 433.8050805 MHz emnann o 2
Power a0 dB et e
continuously on HER R i
WALTZ-16 modulated L] =2
DATA PROCESSING /l) S
Line broadening 1.0 Hz L) L
FT size 131072 B oE
Total time 1 hr, 49 min, 51 sec - g
as az
o =
= .
o E Ei
2 = -
] a
2a g
-~ E&]
3 Ten
- nHA
= H
1
R e o R e R I R R R aan : - ' T T e
2z0 200 180 160 140 120 100 80 60 40 20 0 ppm
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STANDARD PROTON PARAMETERS

Archive directory: sexport/home/iuy/vrarsys /data
Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
’ﬁbiim temperature
€

=i
INOVA-500 “HENUSO00™

Relax. delay 1.000 sec
a5

ng
M1, 499.8025304 WHz
ING

65536
Total time 0 min, 23 sec

7.407
7.283

\7.236

3,248

\_3.237

-
=
s
=

10 k| 8

0.874
0.954
a.74
IR RS
0.80¢
2.95{
2.004
1,864

STANDARD CARBOM PARAMETERS

Archive directory: sexport/home/]iuy/vnersys /data
Sample directory:

File: CARBON

Pulse Seguence: s2pul

A
User: 1-14-87
INOVA-500 "NENUSOD™

Relax. delay 0.300 sec
Pulse 45.0 degrees

fAcq. time 1.300 sec

Width 31421.8 Hz

256 repetitions

OBSERVE C13, 125.6754709 MMz
DECOUPLE H1, 499.8050305 WHz

DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072

Total time 1 hr, 49 min, 51 sec

.
N
H
H
2
2
==
H
H
77.252
76.744

L 000

129.140

184.028
166,078
157.143
128,824
h—128.118

135.290

133.974
131.807
130.087

140.284

111.263
55.632
39.715
35.527

| . \Ill H | { H

T T T T T T LS B R L e S L T T YT T

220 200 180 160 140 120 100 a0 60 a0 20 0 ppm
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STANDARD PROTON PARAMETERS
Archive directory: sexport/home/1iuy/vamrsys /data
Sample directory:

Pulse Sequence: sipul
Solvent: COCI3
bient temperature

File: 1889
INOVA-500 “NEWUSDO"

Relax. delay 1.000 sec

OBSERVE II!i 4998025512 WHz lk

65536
Total time 0 min, 23 sec

e
1]
~
®
-
a8 sess
sene | fe = ki
232 2 g Soanan
R M B *

.-—g — T T — 7 T —r— T —r——r— T T
8 - 7 - 13 5 4 B
3 %3 = ra-l 2 1 0 ppm
s LR 2 -
e @ - = o -
STANDARD CARBON FARANETERS
archive directory: /fexport/homes1iuy vrmrsys /data
Sampie directory:
Pulse Sequence: s2pul
i i
INOVA=500 “NENUSOO™
Relax. delay 0.300 sec
Pulse 45.0 degrees
Acq. time 1.300 sec
Width 31421.8 Hz
128 repetitions
OBSERVE C13, 125.6754723 MHz
DECOUPLE M1, 499.8050905 WHZ -
Power 40 dB mm R
cont inuous ly en sge I
WALTZ-16 modulated ore® n o=
DATA PROCESSING AN =N
Line broadening 1.5 Wz a=- o=
FT size 131072 ~S~
Total time 2 hr, 40 min, 56 sec e
= ne
s g522
- s
a2 T

142.630

135.527
135.145
39.715
35.728

161.435

183.787
167.184

163,403

T T

T T T T T T T RARNEEEES REEEE T T T T T T T

2zo 200 180 160 140 120 100 80 60 a0 20 ] ppm
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STANDARD PROTON PARANETERS

Archive directory: sexport/home;1iuy/vomrsys /data
Sample directory:

Fulse Sequence: sZpul
Solvent: COCI3
Ambient temperature
File: 1851

INOVA-500 “NENUSDO™

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 1.892 sec
width 7996.8 Hz

8 repetitions
OBSERVE  H1, 499 _BO25B8Z WMz
DATA PROCESSING

FT size 65536 ll
Total time 0 min, 23 sec

a
-
wees nd gens2
5=28% B3, o, EEL R
Snnel Snm RE ok e
~n L&\ E we " "
I I .
— 77— r T T ——rr
9 8 - 7 - 6 5 4 - - 3 1 -0 ppm
Z == - s =
2 =8 = = -
= wme = o -
STANDARD CARBON PARAMETERS
Archive directory: fexport/home, )iy /vomrays data
Sample directory:
Pulse Sequence: sZpul
Solvent: COC13
Amblent temperature
User: 1-14-87
Fil 1882
INOVA-500 “NENUSO0O0*
:!:lw.‘dill: 0.300 sec - T
ulse egrees =
Acq, timé 1.300 sec 222 D
Width 31421.8 Hz e ~nR
128 repetitions L -
OBSERVE C13, 125.6754690 MHz - b b L)
DECOUPLE M1, 499.8050%05 MHz
Power 40 dB
continugusly on
WALTZ-16_modulated
DATA PROCESSIN
ine broadening 1.5 Wz
FT size 131072
Total time 2 hr, 40 min, 56 sec
w_ o= ww
s83gd | 2E.:
w M wns
TaARaT EEPE ==
e b=} L
.o
. a8
g _ue
3 Z 2z
| }
, s e Wi : it wite pere et s
T T T T T T T T T T L B i I B S e e R e e T T
2z 200 180 160 140 1z0 100 80 60 40 20 0 ppm
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STANDARD PROTON PARAMETERS

Archive directory: sexport/home/s1iuy /vnmrsys data
Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
fmbient temperature
File: cl
INOVA-500 “MENUSOO™

Relax. delay 1.000 sec

ns
OBSERVE H1, 499 8025902 MWz
ING

36
Total time 0 min, 23 sec

2.326

Im

B e et o e A e e i R
10 9 & . e T 6 5

Ex

0.92§
2.004

-

STANDARD CARBON PARANETERS

Archive directory: /c:wrt_;hmunuy.Nn.rws{uata
Sample directory:

Pulse Sequence: sipul
Solvent: CDC13
Ambient témperature
User: 1-14-87

File: c768

INOVA=500 “"HENUSOO"
Relax. delay 0.300 sec
Pulse 45.0 degrees
Acq. time 1.300 sec

tions
oBs| €13, 125.6754656 WHZ
DECOUPLE W1, 499.8050305 MHZ
Power 40 dB

cont inuous 1y on
WALTZ-16 modulated

76.744

—38.464

—_—35.774

—_—19.438

<Y
DATA PROCESSING ;2
Line broadening 1.5 Hz ]
FT size 13107 85
Total time 1 hr, 49 min, 51 sec B
LA I
- - =
= .
= B Eg
2 -
- = -
2 = 7
2 n
w » n
H] 3 =
T T T
T T T T T T T T T T T
220 200 180 160 140 120 100
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STANDARD PROTON PARAMETERS |

Archive directory: Jexport/home/iuy/vnarsys/data o
Sample directory: o

Pulse Sequence: s2pul

Solvent: CDC13 [
rﬂb‘ ln;'éelﬂl rature

ar @
INOVA=500 “NEWUS0O™ Ph™ Ph

Relax. delay 1.000 sec
Pulse 45.0 degrees
T
.B Hz
& repetitions 1 'a
OBSERVE Hi, 499.8025948 WHz
DATA PROCESSING
FT size 65536
Total time 0 min, 23 sec

3.872

0.000

-
=
@
oo -

STANDARD CARBON PARAMETERS

Archive directory: sexport/shome/11uy/vomrsys /data |
Sample directory:

o]
o]
Pulse Sequence: s2pul
Solvent: COCI3 -
Anbient temperature | |
User: 1-14-87
File: e596
INOVA=S00 “NENUSODO®

Relax. delay 0.300 sec
Fulse 45.0 degrees

Acg. time 1.300 sec

Width 31421.8 Hz

320 repetitions

OBSERVE  C13, 125.6754690 WHZ
DECOUPLE  H1, 493.8050905 WHz
Power 40 db

cont inuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072

Total time 1 hr, 49 min, 51 sec

77.237
985

78
76.729

£

114.540

143.641
140,837
138.274
135.111
134,932

55.216

151.333
158.291

L B B B i o i e e e e e R R R R R EEEEEEEEE T T T T T T T DL B e

220 200 180 160 140 120 100 &0 60 40 20 0 ppm
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STANDARD PROTON PARAMETERS

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

Pulse Sequence: sipul

Solvent: COC13
Ambient tesperature

File: f216
INOVA=-500 “NENUSOO™

1'b

O
Relax. delay 1.000 sec
Pulse 45.0 da-gren
q. time 1.892 sec
Width 8164.1
16 repetitions
ERVE H1, 498 8025940 MHz
\TA PRO
FT size
Total time 0 min, 46 sec
-
ggs¥
Ed ]
Ses
EoSoea {
=G IRANET,.
SnRtanaTes
- e
~ ~
=
s
e
\W\l :
MM ~ |
————7 7T 77— S A A e e I A S e
10 9 8 . . — 6 5 4. 2 1 -0 ppm
& & S e Sma
S & oHo e S
6 el ehtied clmes e

STANDARD CARBON PARAMETERS

Archive directory: fexport/home/1iuy /vnmreys data
Sample directory:
Pulse Sequence: sipul

Solvent: CDC13
Ambient temparature
T 87

“MENUSDO"

Relax. delay 0.300 sec

e
:uuc 45.0 degrees ° ey
cq. time 1.300 sec ERE
Uidin 2142108 Wz sfr gz RER
192 repetitions == a= e
0BSERVE C13, 125.6754661 WHz wge L Ca
DECOUPLE H1, 433.8050905 WHz snhn =
Power 40 dB -
continuous Iy on
WALTZ=16 modulated
DATA PROCESSING "
Line broadening 1.5 Hz -
;‘:I:Z:ll“g?: 43 min, 51 g4
otal time 1 hr, min, sec w EEr
gSz ||ps a9
g8s B8 2
an =3 5
n=s o
. 258
5 "‘J
e
1
v IR B e e e T T BEE R ma s s anssnssssnE s T T | T T BEREERERES S
220 200 180 160 140 120 100 &0 60 40 20 o ppm
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STANDARD PROTON PARANETERS |

Archive directory: sexport/home/1iuy/vnersys data
Sample directory:

Pulse Sequence: s2pul |
Solvent: EDC13 =

o
i
Ambient temperature 3
File: 7585 I &
s
E

INOVA-500 “HENUSOO=

Relax. delay 1.000 sec

Pul 5.0 degre
me 1.882 sec

wi 8164.1 Hz

8 repetitions

OBSERVE M1, 499.8025918 MHz

DATA PROCESSING

FT size 65536 [

Total time 0 min, 23 sec 1 C

3.881

I v T
—r [ s 4 3 2 1 -0 ppm
b g
< ekicie

1.98{
2.13{
3.004

STANDARD CARBON PARAMETERS

Archive directory: /export/home/1iuy/vimrsys /data
Sample directory:

Pulse Sequence: s2pul
Solvent: CDC13

Ambient temperature
hs?r 1-14-87

File: 7588
INOVA-500 “NENUSOO™

Relax. delay 0.300 sec
Pulse 45.0 degrees
Acg. time 1.300 sec
Width 31421.8 Hz
640 repetitions
OBSERVE C13, 125.6754623 MHz
DECOUPLE H1, 489.8050905 MHz
Power 40 db
cont inuous ly on
LTZ-18 modulated
DATA PROCESSING
Line broadening 1.5 Hz
FT size 131072
Total time 1 hr, 49 min, 51 sec

15.471
114.754
77.252
¥ it
N_76.74a

e 122.926
/[y
i

130.983
I\_ 130.331
W 130.266
" 128.534
116.059
15.887
115.299

137.102

—F

142 .428
140.460

150.834

T T T T T T T L e e e e e T R e e B

T
220 200 130 160 140 120 100 &0 60 40 20 0 ppm
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STANDARD PROTON PARAMETERS

Archive directory: sexport/homes)iuy /vnmrsys /data
Sample directory:

Pulse Sequence: sZpul

Solvent: COCI3
Ambient temperature

File: g211

INOVA-500 “NENUS0D™ MeO)

Relax. delay 1.000 sec =1
Pulse 45.0 degrees -5
Acq. time 1.892 sec T

Width 8164.1 Hz

8 repetitions

OBSERVE H1, 4399.8025985 MHz

DATA PROCESSING cl

FT 5126 65536
Total
See
EREEEE
L et
k\ " n Za

time 0 min, 23 sec

_.—\_ta .-
o
S

T

11 10 9 Bo o % w PERRE 2 1 -0 ppm
£ ¥ 8§ K 5 42t
Sriw W & a e

STANDARD CARBON PARAMETERS

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

File: CARBON

Pulse Seguence: s2pul

.
User: 1- 7
INOVA-500 “NENUSOO™

Relax. delay 1.000 5ec
Pulse 45.0 degrees
Acg. time 1.300 sec
Width 31421.8 Hz

64 repetitions

OBSERVE Ci3, 125.6754637 WHZ
DECOUPLE H1, 498.8050905 MHz
Power 40 db

cont inuous 1y on ne .
WALTZ-16 modulated S8~
DATA PROCESSING L
Line broadening 1.0 Hz - Bu=
FT size 131072 A3Ns~ ~ sus w
Total time 12 hr, 4% min, 47 sec L‘L "~ - - a
& . ~em
- o e -
J = =
2 "
s 3§ 3 =
. L
" 5% o e 2 H
g 2 % L JE =
= L4 =
g ( r
e et PV oy
N e e s e e ERE RS EEEEEEEEE ) T T T T T T T [T T
220 200 180 160 140 120 104 a0 60 a0 20 0 ppm
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MeO.

STANDARD PROTON PARAMETERS 0 S/"“-]

Archive directory: /export/shome/ouyy/voersys /data

Sample directory:

Pulse Sequence: s2pul OMe
Solvent: CDCIA cl

Ambient temperature

File: u

MOV

115
A=500 “NENUSOO*

Relax. delay 1.000 sec

Fulse 45.0 degrees

Acg. time 1.892 sec

Width 7936.8 Hz

8 repetitions

OBSERVE W1, 499.8025894 MHz 2b
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

3.858
3.847

6.540

:

ppm

T T
e . - e 2 1 -0
. . = 2 T
o e E e e
< - a = & =

STANDARD CARBOM PARAMETERS

Archive directory: sexport/home/!iuy/vomrsys /data O S/HH]

ple directory:
L]

File: CARBON
Pulse Sequence: s2pul OMe

Solvent: CDC13 cl
Ambient temperature

User: 1-14-87

INOVA-500 “NENUSD0"

Relax. delay 1.000 sec
Fulse 45.0 degrees

o

w

=

@

a
77.565
77.309
77.053

256 repetitions

OBSERVE €13, 125.6754316 WHz
DECOUPLE H1, 433.3050305 WHz
Power 40 dB

cont inuous 1y on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 131072

Total time 3 hr, 12 min, 26 sec

132.08%
129,182
128.026
113.743
113.638

41.743

55.514
55.437

159.741
159.688

123,25'5
125.718

— 147750
— . 145.522
S 7a.810
29.968

T L I I B S S S I e T T T T T T T T T T T T

- T
220 200 180 160 140 120 100 &0 60 a0 20 0 ppm
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STANDARD PROTON PARAMETERS

Archive directory: sexport/home/1iuy/vnarsys /data
Sample directory:

Pulse Sequence: sZpul

Solvent: DMSO

Ambient temperature
d913

File:
INOVA=500 “NENUSOO™

Relax.
Pulse &

Acqg. time 1.882 s
Width 7996.E Hz
16 repetitions

OBSERVI H1, 499.8049586 WHz
BATA PROCESSING
FT size 65536

Total time 0 min, 46 sec

delay 1.000 sec
5.0 degraes
ec

5822
]
Bean
-
ax
=423
n’LuL

3.07%

2.500

2¢

STANDARD CARBON PARAMETERS

Archive directory: sexport/home/)iuy/vnmrsys /data
Sample directory:

Pulse Sequence: sipul
Solvent: DNSOD
Ambient temperature
i 1=14-87
File: d914
INOVA-500 “NENUSOO"
Relax. delay 0.300 sec
Pulse 45.0 degrees
Acg. time 1.300 sec
width 31421.8 Hz

']
+ 125.6754642 MHZ
DECOUPLE M1, 459.8074646 WHz
Power 40 di

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072

Total time 1 hr, 48 min, 51 sec

192
132.918

36 . 409
134
133.868

153.569
151.467
144.722
,CI-M,GE!
‘/l
4

32.815
131.7932
131.731

136.756
131.403

118.730

129.751

164,449

,,,._
3.00
1.63{

78.7086

46.724

60.268

J

J

ppm

-
T
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new exper imant

Archive ¢|ro=mryx Jesport shome/fang /vnarsys /data
Sample directory’

Pulse Sequence: s2pul
Solvent: CDCIA
Ambient temperature
File: taay

INOVA-500 “NENUSGO™

Relax, delay 8.000 sec
:hlllttﬁ.ﬂzﬂa ;lll

cq . me 2. sec
widtn 10000.0 Hz 2d
4 repetitions
OBSERVE  H1, 499 8025837 WHz
DATA PROCESS I
FT size 6553
Total tine 0 -un. a0 sec

—3.088

1.559

[

——r—rr T T T —r— T T — T
12 11 10 9 B w waole v 6 5 4. w 3 2 z 1 -0 ppm
85 883 2 H R w
P - = - =
STANDARD CARBON PARAMETERS
Archive directory: sexport/homes1iuy/vnmrsys/data
Sample directory:
Fulse Suuunc! sZpul MeD . i
Solvent: s
Ambient u-p.ntur- i
User: 1-14-87 .
File:
Iml'gﬁﬂ “HENUS00™ ]
cl F
Relax. delay 0.300 sec L] - mE o
Pulse 45. 55 H aas 2
. % . noo i
widih 314218 W aaS El RER =

320 repetition
UBSKRUI ci3, 125 6754680 MHz
DECOUPLE M1, 459.85050905 WHZ

cont nuously on
TZ-16 modulated
DATA PROCESSI
Line Bmﬂmlne 1.5 Hz
FT size 13
Total tln 2 hr‘ 14 min, 6 sec

115.051
113,415
55.140

128.828

85 = e
an 2 bE
g { 1 r z
B B e L I L i B T B LR L R LB T SRR Rl LA EEE LR \ERAEEE REEE R
220 200 180 160 140 120 100 80 60 a0 20 0 ppm
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STANDARD PROTOM PARAMETERS

Archive directory: Jexport/homes1iusvnmrsys/data
le directory:
File: PROTON

Pulse Sequence: sZpul
Solvent: CDC13

Temp. 20.0 C s 293.1 K
INOVA-500 “NENUS0O®

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.89% sec
Width 11989.4 Hz

8 repetitions

OBSERVE W1, 499.8025900 WHZ
0ATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

7.360
7.344

JYVS

MeO,

2e

1.80{
2.28{
1.82{
2,44~
0734

STANDARD CARBON PARAMETERS

Archive directory: Jexport/homse/|luy/vrmrsys/data
Sample directory:
File: CARBON

PFulse Seguence: sZpul
Solvent: COC13
Ambient tesperature
User: 1-14-87
INODVA-500 “MENUSOO0"

Relax. delay 1.000 sec
Pulse 45.0 degrees

128 repatitions

E €13, 125.6754316 WHz
DECOUPLE M1, 493.8050905 WHz
Power 40 di

cont inuous ly on
WALTZ-15 modulated

DATA PROCESSING

Line broadening 1.0 Hz
FT size 131072

Total time 1% min, 14 sec

132.002
130.125
129.648
128.180

128.851
—128.526

134.211
127.862
125.394

159.817

~114.491
—113.712

147 . 788
—_————_146.835

L 1 L | ]

77.588
77.332
77.076

41,778

55,464

\_74.753

I ‘ " "

160 1a0 120 100

S I e o i S L e e S L e b e e 1

—r——rrrTrTT T t

1] 60 40 20 ppm
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STANDARD PROTOM PARAMETERS

Archive alrc:wry Fexport /home /1 fuy, /vrmrsys /data
Sample directory
File: PROTON

Fulse Sequence: s2pul

Solvent: COC13
Amblent temperature
INOVA-500 “NENUSOO™

Relax. delay 1. 000 sec

ossr Hi, 498 . BO25914 WHZ
FT slza 55558

Total time 0 min, 23 sec

B.242
8.225
8.006
7.989
7.547
7.530

1.5886
-0.001

7.261
6.875

=
-

1 =0 ppm

1.754
1.8580
1.764
b4
0.264

STANDARD CARBON PARAMETERS

Archive ulrcctory sexport shome /1 1uy /vnarsys /data MeO.
Sample directory
Fila: CARBON s

Pulse Sequenca: s2pul
Solvent: COC13
Temp. 20.0 C s 293.1 K Q Q Noz
user: 1-i4-87
INOVA-500  *NENUS00™ Cl

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 1.300 sec

wWidth 3]‘2]. U »!

500 repetiti

OBSERVE Cl’. us 6754340 MHz
MWUFI’I lll 499.8050905 MHz
Power 4

cont i nuou:

WALTZ-16 l@ﬁll?‘t!!

DATA PROCESS!

FT size :3"?!

Total time 15 min, 14 sec

77.538
77.282
77.031

123.544
113.773

41.760

180.012
147.113
144.996

- 132 .810

e — 131,944
127.
124804
55.453

150.345
13%.388

74, 494

T T T T T L B BB e T T [T T T RAREEEEEES ey n

220 200 180 160 140 120 100 &0 60 40 20 ] ppm
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STANDARD PROTOM PARAMETERS

Archive directory: Jexport/home/1iuy/vrmrsys/data
Sample directory:

Fulse Sequence: sipul
Solvent: CDC13
Ambient tesperature

Fille: b3az

INOVA-500 “NENUSOO"

Hl 4!’ 8025912 MHz

DATA PROCESS
FT size 55588
Total time 0 min, 23 sec

3.842

2g

1.572
0.000

T
&

B:3i4
0.88{

STANDARD CARBON PARAMETERS

Archive directory: Jexportshome/1iuy/vnersys/data
ple directory:

Fuli. snumr.o s2pul

n-nlmt t el‘atllrt

I IN'& 500 “MENUSO0O0™

Relax. delay 0. suo soc
Pulse 45.0 degr:

2752 rapetitio

OBSERVE C13, 125.6754704 Wiz
DECOUPLE H1, 499.8050905 WHz
Power 4

dl
cont | nuous 1y
WALTZ-16 Iudular.ad

DATA PROCESSING
Line broadening 1.5 Hz
FT s:z: 131072

7
ime 2 hr, 40 min, 56 sec

111.385

158.245
149.185
143,161

ll||||“

77.256
77.000
76.748

3.00¢

74,932

T
ppm

OMe

S

)<

CI

41.547

$5.941

T T T T

220 200

180

T T TrrT

160 140

TTY T YT 1

120 100
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STANDARD PROTOM PARAMETERS

Archive directory: Jexport/home/]iuy/vemrsys /data
Sample directory:

OMe
Pulse Sequence: s2pul /"“I
Solvent: COC1Z S
Aablent temperature s
File: 2607
INOVA-500 “NENUSOO® I OMe
Relax. delay 1.000 sec

1
Fulse 45.0 degrees c
Acg. time 1.892 sec

Width 7996.8 Hz

16 repetitions

B3I Hi, 499 8025992 MHz
DATA PROCESSING

FT size 65536

Total time @ ain, 46 sec

—3.828

3.292
3.068
3.059

3.048
3.041

3.031

1.545
=0.000

. v ’ = , . ; . ——
3 8 o = L o« 6 5 a . — 3 2 1 0 ppm
W 3 8 R 2 2 =

STANDARD CARBON PARAMETERS

Archive directory: sexport/home;1iuy/vrarsys/data
ple directory:
File: CARBON

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temparaturs
User: 1-14-87
INOVA-S00 “NENUSDO™

Relax. delay 0.300 sec
Pulse 45.0 degrees
Acg. time 1.300 sec
Width 31421.8 Hz

titions
OBSERVE C13, 125.67546680 MHz
DECOUPLE HL, 499.8050905 MHz
Power 40 di
cont inuous 1y on
TZ-16 modulated
DATA PROCESSING

77.256
77.000
76.744

-

Line broadening 1.5 Wz ....,‘,Eﬁgi k-
FT size 131072 gasnne 2
Total time 1 hr, 43 min, 51 sec e
SEa-ds o
E
- )J -
s e H ~
=k s -4
3. k! ow 2
28 i J . g 8
B B s
£ 23 :
= 3
L Aot T (W l g e A SO
B o o B R B R R R e R R T T T T T T T T T T
220 200 1a0 160 140 120 100 &0 60 40 20 1] ppm
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STANDARD FROTON PARAMETERS

Archive directory: sexportshome/)iuy/visrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: COC13
Ambient temperature
File: bisd
INOVA-500 "MENUSOO"

Relax. delay 1.000 sec

FT size 65538
Total time 0 min, 23 sec

3.833

OMe

)~ )

&,
()

Cl

1.564
0.000

1894
-]
w

LR}
f:931
0.824

STANDARD CARBON PARANETERS

Archive directory: sexport/home/s1iuy/voersys dat.
Sample directory: pyrenareysaata

Pulse Sequence: s2pul

L
Fi ‘0: bao:
INOVA=500 “NEMUSDO"

Helax. delay 0.300 sec
Pulse 45.0 degrees

Acg. time 1.000 sec

Width 31421.8 Hz

384 repetitions

OBSERVE €13, 125.6754680 MHz
DECOUPLE M1, 499.8050805 MMz
Power 40 dB

Line broadening 1.0 Hz
FT size 65536
Total time 1 hr, 29 min, 21 sec

381
29.159
128.206

129
A=

128.9351

133.814
132,082
131.326
129,938
121.751
118,580
111.381

158.200
147 .840
143.756

— |

3.00{

204y
ra
-
1
=
-
=
2

1.90]

55.926
41,558

74.787

L N L R R e

v sty

T T T EREaLY |
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STANDARD PROTON PARAMETERS

Archive directory: sexport/homesliuy/vnarsys/data
Sample directory:

Pulse Sequence: sZpul

Solvent: COC13
Ambient temperature
File: i886
INOVA-500 “NENUSDO™

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 1.892 sec

Width 7996.8 HZ

8 repetitions 2‘
BSERVE M1, 499 8025321 WHZ _]
DATA PROCESSING

FT size 65536

53
Total time 0 min, 23 sec

6.582
3.032
3.023
0.000

1,843

2.004, |
r
-
i
=
-
2
]

1,75
1714
2.67{
1.83{
0.79{
1.97]

STANDARD CARBOM PARAMETERS

Archive directory: sexport/home/1iuy/vnersys /data
Sample directory:

Fulse Sequence: sZpul
Solvent: COC13
t ot

Fil
INOVA-500 “NENUSOO*

Relax. delay 0.300 sec T rma - o
Tse 45.0 degrees E-1 4 EE
o

76.744
41.566

Width 31421.8 Hz smoen
6000 repetitions ARERE
OBSERVE €13, 125.6754627 WHz )
DECOUPLE M1, 493.8050305 Mhz

Power 40 dB

continuously on
WAL

132.47%
132.414
131.834
131.765
128,992

Line broadening 1.5 Hz
FT size 131072
Total time 2 hr, 40 min, 56 sec

163,728
148.727
145,953
138.277
133.318

—_—161.75%

74,562

P E— S—————————

T T T T T T LI B B e N R B R AR T T e e s REE RS

220 200 1a0 160 140 120 100 80 60 40 20 ] ppm
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STANDARD FROTON PARAMETERS
Archive d

ectory: Jexport/home/1iuy/viersys /data
oFy

Pulse Sequence: s2pul

ture
“RENUS00"
. 000 sec
rees
892 sec
H b Hz
repetitions
OBSERVE  H1, 433 8025936 WHz 2k
DATA PROCESSING

FT size 65536
Total time 0 min, 23 sec

6.594

1.542

, . , T . — : , —
3 B v w ol o 6 5 4 - 2 1 =0 ppm
5338 32 iz
- om om e T

STANDARD CARBON PARAMETERS
Archive directory: sexport/homes1iuy/vomrsys /data
Sample directory:

Pulse Sequence: sipul

Solvent: CDC13
Ambignt temperature
1-14-87

User:
File: 1501
INDVA-500 “NENUSOO0®
Relax. delay 0.300 sec —o cew
Pulse 45.0 degrees i 434
Widin Siazi s ne seg ses
u z
384 repetitions EEE 55T
OBSERVE C13, 125.6754642 MHz u Lp -
DECOUPLE H1, 433.8050905 MHz 5
r 40 dB -
cont inuously o -
LTZ-16 modulated =
DATA PROCESSING
Line broadening 1.5 Wz o
FT size 131072 SEno
Total time 2 hr, 40 min, 56 sec i E e .
S Sw
385 b
- Aw
o%
: b=
- =
o - T ~
o, win o o
oe el =
] o = -
@ g3 ]
T ]{ /) -
YT T T T T T T T T T T T T T T  EREEEEEES T T T
Zz0 200 180 160 140 120 100 &0 60 40 20 ]
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STANDARD PROTON PARAMETERS

Archive directory: sexport/home/1iuy/vemrsys /data
Sample directory:

cl

Pulse Sequence: s2pul
Solvi Coc13
Ambient temperature = S\)
File: d3a4

H \

INOVA=508 “NENUSOD"

delay 1.000 sec
Pul © degrees

ne
4998025934 WHz
" 2l

6553
Total time O min, I3 sec

<084

—Trrr T T

11 10 1 =0 ppm

1.92{
3.a8{ 7
.20
&
3004,

STANDARD CARBON PARAMETERS

Archive directory: sexportshomesiuy/vamrsys /data
Sanple directory: o

Pulse Sequence: $2pul

File: d157
INOVA-500 “NENUSDO®

Relax. delay 0.300 sec
Pulse 45.0 degrees

Acg. time 1.300 sec

Width 31421.8 Hz

5696 repetitions

BSERVE C13, 125.6754680 WHz L
n:colll’l.:‘ :;. 499.8050905 MHz

N _76.733

cont inuous ly on
WALTZ-16 modulated
DATA PROCESSING
ne

127 .9%6
127.501
127.637

Total time 2 hr, 40 min, 56 sec

134.138
128.538
125.505
42.027
10.387

149.574
143,998

—73.814

Ll il .

T U RS R R R s pa e ey s T T TTrTT T T R I e e e o]

T
220 200 120 160 140 120 100 &0 60 a0 z0 o ppm
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STANDARD FROTON PARAMETERS

Archive directory: jexport/home/1iu/vrarsys data
Sample directory: s/"j

Pulse Sequence: sipul

Solvent: COC13
Temp. 20.0 C / 293.1 K ]
File: vaaq

v
INOVA-500 “HENUS00™ Br

Relax. delay 1.000 sec
Pulse 45.0 degrees
cq. time 1.882 sec
Width 11898.4 Hz
8 repetitions 2m
OBSERVE H1, 488.8025504 WHz
DATA PROCESSING
FT size 65536
Total time 0 min, 23 sec

013
0.003
-0.000

1.68{
1027
0.82{
3.00f
1.82
1,904, |
-]
-

STANDARD CARBON PARAMETERS

Archive directory: sexport/homes1iuy/vrarsys /data
Sanple directory:

Pulse Sequence: sZpul
Solvent: COC13
Ambient temperature
User: l-llfg?

File: v673

INOVA-500 “MENUSOO"

@
77.114
76.863
76.607

320 repetitions

OBSERVE C13, 125.6754848 WHz
DECOUPLE H1, 493.8050305 WHz
Powsr 40 dB

<

continuously on
WALTZ-16 modulated
DATA PROCESSII
ine broadening 1.0 Wz
FT size 131072
Tota) time 19 hr, 14 min, 41 sec

128.389

159.344
p— 150,748
147.750
133.123
———\\{i
1
74,764
— 55.002
41.253

131.820
130.485
113.209

T LRI B B N e B L B B i e T LML L N B B B B e T

2z0 200 180 160 1a0 120 100 a0 60 40 20 o ppm
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STANDARD FROTON PARANETERS
Archive directory: fexport/home/)iuy/vaarsys /eata MeO
Tyt

Sample directo
Fll:: PROTON s/--j
Pulse Sequence: s2pul i, 5

Solyant: COC13 Q om
Ambient temperature
INDVA-500  “NENUSBO™ a

Relax. delay 1.000 sec
Pulse degrees
1.892 sec

Width 8 Hz
8 repetitions
OBSERVE H1, 493.8025995 MHz
DATA PROCESSING
FT size 65536 [T
Total time 0 min, 23 sec - “gg 2
EE L
ne E
o t 2n
-
DB, TENm
oZwBwnIiny
sSERSEmEng
RiBinesgl k ES.
PR - i ESg
L 2 i (e
i e g
- -
v

3

g ——T - T r —— 7 ; —T Tt — —— T
10 9 [ — 7w« 6 5 4 . 3 2 1 -0 ppm

s & 2 R B = =

- - L - - e

STAMDARD CARBOM PARAMETERS
Archive directory: sexport/home/liuy/vamrsys/data MeQ.

Sample directory:
File: CARBON s
Pulse Sequence: szpul = S

Solvent: COCIZ
Ambient temperature Q Q OMe
ser:  1-14-87

INOVA-500 “NENUSOO™ Br

y 1.000 sec mon
degrees @
cq. 1.300 sec e
Width sua:ia Hz mRR
tions
1256754848 WHZ - a2 H
. 489.B050905 WHz Ehwe ]
db =m e L1
¥ Sen 2=
TZ-16 modulated noa o
ING - ]
& broadening 1.0 Hz f3
72 2
Total time 13 hr, 14 min, 41 sec ]
w -
Sz
ue
" b4
g =
¥ SR 5
- L a
= @ -z = =
= EE - i
F1] H
”I‘-—
-1
I‘

T T B I e e e e T T T T T L e e B T T T T

T
200 180 160 140 1z0 100 &0 60 40 20 0 ppm
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STANDARD PROTON PARAMETERS

Archive directory: fexport/home/1iuy/vomrsys/data
m le directory:
L

Pulse Sequence: s2pul
Solvent: CDC13
Ambient tempsrature
INOVA-500 “"MENUSOOD™

Relax. delay 1.000 sec

I’ulu‘ls Izis ;eu
sec

m‘.h 7956.8 l|

8 repetition
Umﬁs[ Iﬂ I'!.ﬂﬂ!slil MHz 20

fl' Iizl SSES!
Total time 0 min, 23 sec

=
Ze
£ "REx,
& modAnE B
a [Jeg8 @
L u\kq ﬂL
-e @ s
358085 k23
= . e
TSN j:js EH
© ==
& ==
&
|
— 7 —————— T T 7 —r—r—r——
10 L] 8+ . T 6 5 4., - 3 2 1 -0 ppm
T w . = "o
i I = < 9
- - - o o o oa
STANDARD CARBON PARANETERS MeO
Archive ﬂlrcclory sexporthome /) luy /vomrsys sdata S/\I
Sample directory S
Pulse Sequence: sZpul I
Solvent: COC13 ]
Asbient temperaturs
User: 1-14 Br
Fiie o
Thova-S00° “nEwUSOD"
Relax. delay 0.200 sec
Pulse 45.0 degrees waT
fiog. ima X301 1o “ss
vidth 3tz Arw
1280 repetitio N
OBSERVE  C13, 125.6754704 Wiz
DECOUPLE "ML, 439.8050105 Mz
Power 40
ﬂﬁltimlﬂ
WALTZ-16 uoauu:sa
DATA PROC
le bm!onlu 1.5 Hz ]
FT size 131072 =0 -n
Total time 1 hr, 49 min, 51 sec it 23
28 ]
o=
= =
= 3 2
i s .
B L] =
- % o & = -1
— - 1
TR e R a w
T 3 : H
LY 5w -
- ] o
=3 s
]4[ -
H] 3
uL [ l I |
r IBERRERaaRS nasas AR EEEEEE R o RRRRE: T T e  RARRE RS T
220 200 180 160 140 1z0 100 a0 60 a0 20 ] ppm
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STANDARD PROTON PARAMETERS

MeQ.
Archive directory: Jexport/home;s1iuy/vamrsys/data /_“]
Sample directory: g
File: PROTOM . 1
Pulse Sequence: s2pul

Solvent: COC13 D Q NO,
Ampient temperature
INOVA-500 ENUSOO0"

B repetitions

OBSERVE  H1, 499.8025824 WHz
DATA PROCESS:
FT size 65536

Total time 0 min, 23 sec

2p

=
n
H
=
= = . -
- = NTaE®
e=Zw w= 3 .
=S8 % - SnErsRIa
ase® &% % = shensgsy .
s=2s an So A mmna e =
= L2 [ 3
a -
"

1 -0 ppm

1.864
1.95 09
1.844
2,057
-
w
A
3.004
2.074
2144,
N

MeQ
STANDARD CARBON PARAMETERS S/\j
Archive directory: f.i:port;l!ull/lIw}wﬂrtyt}i&lﬂ .

Sample directory:

Pulse Sequence: sZpul O O NO,
Solvent: CDC13
Ambient tesp

srature Br
User: 1-14-87

File: vE75-cl3
INOVA-S00 “MENUSOD"

Relax. delay 1.000 sec

832 repetitions I\,
OBSERVE C13, 125.6754848 WHz

DECOUPLE M1, 499.8050305 WHz
Powsr 40 dB

cont inuous 1y on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Wz

FT size 131072

Total time 1% hr, 14 min, 41 sec

76 569

131.513
127.725%
125.520
123.120
41.230

—153.820

159.815

144.599
—138.857
134.157
—_— 116590
——113.331

— 146738
T s
—_— 5501

- TTTTT T TTTT TTTTproes
T T T T T RaEaEEEEE) T RARREE T T T T T T T

T
2zo 200 180 160 140 1zo 100 a0 60 40 20 ] ppm
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STANDARD PROTON PARAMETERS

Archive directory: jexportshone/1iuy/vnmrsys/data
Sample dirsctory:

Fulse Sequence: slpul

Solvent: CDC13
Ambient temperature
File: bS76
IROVA=500 “NENUS00=

Relax. delay 1.000 sec
Pulse 45.0 degrees

@

OMe

)~

Acq. time 1.832 sec -
width 8227.1 Hz s
8 repetitions -
OBSERVE M1, 499.8025924 MHz L]
DATA PROCESSING
FT size 65536 2q
Total time 0 min, 23 sec
=
S
=
s =
o
w -
3
b X1
J
7T 7T T T T T T T T T T — T T T
10 9 Bwr o I« 6 5 4. —3 2 1 -0 ppm
e Fm = om z e
AR 0= & R 2 - =
A8 am oA @ = oo
STAMDARD CARBON PARAMETERS
Archive directory: fexport,
ALchive directory: /export/mome/1iuy /vrmrsys sdata
Pulse Sequence: sZpul oM
Solvent: COCIE e
Amblent tugcratuu
User: 1-14-87
File: c19 5,
INOVA-500 “NENUSDQ™ .
Relax. delay 0.300 sec IQ O
Pulse 15.0 degrees e
Acq. time 1.300 sec BEE
Width 31421.8 Hz e
3200 repetitions mRE
OBSERVE C13, 125.6754690 MMz
DECOUPLE H1, 435.8050905 WMz
Power 40 dB
tinuously on
WALTZ-16 modulated -
DATA PROCESSING as
Line broadening 1.5 Hz o=
FT size 151072 e
Total time 2 hr, 40 min, 56 sec -
H
"~
o
o Hm
32 Iz2p|| =Zsg o o £
2 It & 22 § “ z
= T - - a 3 . -
< 2= = = 8
| [
| y
R o e e  RREERaE T IRERARRaass pESSEREESS T
T ey R
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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STANDARD PROTON PARAMETERS

Archive directory: sexportshome/1luy/voarsys /data
Sample directory:

Pulse Sequence: s2pul

Solvent: COC13
Ambient temperature
Fila: a20

INOVA=500 “MENUSOO™

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acg. time 1.892 sec

8 repetitions
OBSERVE W1, 499, 8025924 MHZ
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

2.071

7.260
6.439

2r

0.000

LI o i) B e e L BN S i o e LI P o L T T A e
10 3 : e - B 5 4 3 —2 1 =0 ppm

g B 3 as 2

- a e cie “

STANDARD CARBOM PARAMETERS

Archive directory: jexport/home/1iuy /vomreys /data
mple directory:

Pulse Sequence: s2pul

CoC13
ent temperature
r 1=14-87

g60
INOVA-500 “NENUSOO™

tions
C13, 125.6754646 WMz
DECOUPLE M1, 4338850905 WHz
Power 40 dB
cont inuous 1y on

A_76.748

1 time 2 hr, 37 min, 39 sec

z
™
¢
g2 3 . :
an L g i o
=3 3 ~
z : F
. L Llj | i\ .
e B B i RN ; B
200 180 160 140 120 100 a0 60 a0 20 ppm
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STANDARD PROTON PARAMETERS

Archive directory: sexport/home/1iuy/vnarsys/data
Sample directory:

Pulse Sequence: sZpul

Solvant: COCI3
Amblent temperature
File: aa7:

INOVA-500 “MENUSOO"

Relax. delay 1.000 sec
Pulse 45.0 degress
ime 1.832 sec
6.8 Hz

tions
OBSERVE WL, 493.8025853 Wz
DATA £ssing
FT size 65536
Total time 1 min, 32 sec

5.035

3.774

cl

0.019

2'a

o

10 9 8 e

=
e

T
-3
s

2.814

STANDARD CARBON PARAMETERS

Archive directory: sexport/home/1iuy /vrmrsys data
Sample directory:

Pulse Sequence: s2pul

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

File: ea7s
INOVA-500 “NENUSOO™

Relax. delay 0.300 sec
Pulse 45.0 degrees

Acg. time 1.300 sec

Width 31421.8 Hz

5184 repetitions

OBSERVE C13, 125.6754646 MMz
DECOUPLE M1, 499.B050905 WHz
Power 40 db

cont inuous Iy on

WALTZ=16 modulated

DATA PROCESSI

Line broadening 1.5 Hz

FT size 131072

Total time 4 hr, 28 min, 13 sec

113.537

149,726

158.600

T O T |

77.252
22000

=
76,744

L

59.046
55.117

N

L B W N B B L B L B L N e

220 200 180 160 1a0 120

100
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STANDARD FROTON PARAMETERS

Archive directory: /export/homes]iuy/vomrsys /data
Sample directory:

cl
Pulse Sequence: sipul e
Solyent: COC13 % G.r‘
Ambient temperature . N
Filer £583
INOVA-500 “NENUSGO Ph b

Felax. delay 1.000 sec
Puls d!grlti
. time B

Width 8164.1 Hz
8 repatitions

ﬂﬂ&Ellsl H1, 439 8025987 WH2
DATA PROCESSING
FT size 65536

Total time 0 min, 23 sec

sec

3.771

3,762

2"a

0.000

1.528

3.9
1,864
1.00¢

1

STAMDARD CARBON PARAMETERS

Archive directory: sexport/homes1iuy /vnmrsys /data
Sample nlr«uur,! - 11 el cl

Pulse Sequence: sZipul N o
Solvent: COC13 = N/
Anbient tn;rnurc

User: 1-14=
File: fsad Ph

iy

Relax. delay 0.300 sec
Pulse 45.0 degrees

Acg. time 1.300 sec

Width 31421.8 Hz

256 repetitions

OBSERVE C13, 125.6754632 MHz
DECOUPLE M1, 499.8050305 WHz
Fower 40 di

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz
FT size 131072
Total time 1 hr, 49 min, 51 sec

77.252

.ooo
76,744

130.697
128.804

158,623
142.470
142 428
138.033
135.901
128.732
128,198
128,164
127.828
113.159
55.07%
47 .887

| U L]

LI e e e T RS By o L e e e e ™

z2z0 200 180 160 140 120 100 a0 60 40 20

L L e e e e e T

] ppm
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STANDARD PROTON PARAMETERS

Archive directory: sexport/home/11uy/vrarsys /data
Sample directory:

Pulse Sequence: s2pul
Solvent: CODC13
Ambient temperature
File:

INOVA-500 “"NENUSDO™

Relax. delay 1.000 sec
Pul degrees

4 -892 5
Width B164.1 Hz
32 repetitions
BSERVE  H1, 499.8025833 MMz
DATA PROCESSING
FT size 65536
Total time 1 min, 32 sec

oc

.
53
- ~RE
- e - i -
T et el T L
el dmEESimEEES
EET it i =
Sen tn e tage® 2
w
= s
= '
‘ -

T . — 7 : —— 7 v ————
8 v B e [ 5. 4 3 2 1 -0 ppm
hw o rann 2 ey
28 5 =8 s =3
e - o

STANDARD CARBON PARAMETERS

Archive directory: sexport/homes1iuy/vomrsys/data
Sample directory:

Pulse Sequence: sipul

Solvent: COC13
Ambient temperature
1-14-87

£ 2z
INOVA-500 “NENUSDO™

Relax. delay 0.300 sec
Pulse 4 egrees
Acg. th .300 sec
Width 31421.8 Hz

tions
OBSERVE C13, 125.6754613 MMz
Dﬁmﬂls ll;l 498 _BOS0905 MHZ

Power d
cont inuous 1y on
WALTZ-16 modulated
DATA PROCESSING
ne broadening 1.5 Hz
FT size 131072
Total time & hr, 40 min, 56 sec

\_76.748

120.903

158,878
158.131

148.570
142.314

) - Rovabestael LL, II

T L B B B S B T

T
220 200 180 160 140

L BRI B e e T T T T T T

..
120 100 a0 60 40 20 0 ppm
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STANDARD PROTOM PARAMETERS

Archive directory: sesport/home/1iuy/vomrsys /data F
Sample directory: o £ i /
Pulse Sequence: s2pul !
m‘nn:: cocis ]
ent témperature
Files fes7 o
INDVA-500 “NENUS00"
Relax. delay 1.000 sec )
PuUlse 45.0 degrees
Acq, time 1.59% sec
Width B164.1 Kz
32 repeti 5
OBSERVE M1, 489.8025833 WHz
DATA PROCESSING
FT size 65536
Total time 1 min, 32 sec
roao
mER
LT
-
R
= -
-
=
T
A‘|l|rl"|’||‘||r — 7 — —T 1
ﬁ;; 6 5 4 s 3 2 1 -0 ppm
ae -~
vt o4 e ]
STANDARD CARBON PARAMETERS
Archive directory: sexport/home;)luy /vimriys /dota =1
ple directory: — ’
Pulse Sequence: s2pul 0
Solvent: CDC13
Amb
User
Flle: f35
INOVA-51 =]
s
Relax oo
Pulse 4 EE B4
width 314 ~q=
35000 ropetition k)
OBSERVE C13, 125.6754623 WHz
DECOUPLE K1, 489.8050%05 WHZ
Power 40 dB
cont i nuous 1y
WALTZ-16 modulated S
DATA PROCESSING ~oe -z
Line broadening 1.5 Mz Z8Za - .
FT size 131072 Ly nne
Total time 15 hr, 38 min, 47 sec nen® =53
=oen ] "
3 =2
B
av
n
=
Cre - g -
gss =R (2% :
S8E  gs= i1 z
T T T T T T T L B i B B e B R e
2z0 200 180 160 140 120 100 &0 60 40 20 o ppm
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STANDARD PROTON PARAMETERS

;::h ive directory: Jexport/home;\iuy/vnmrsye /data

ple directory:

Fulse Sequence: sZpul

Solvent: COC13

Anbient temperature
a7

File: fa
INOVA-S00 “NENUSDO®

Relax. delay 1.000 sec
Fulse 45.0 degrees
cq. time 1.892 sec
Width 8164.1 Hz
8 repetitions
OBSERVE _ H1, 459.8025935 Whz
DATA PROCESSING
FT size 65536
Total time 0 min, 23 sec

4,945

b

3.758

o
2.13¢
2.35{
2,204, |
z.464
4.424
0,94+

STANDARD CARBON PARAMETERS

Archive directory: sexport/home/1iuy/vharsys sdata

Sample directory:

Fulse Sequence: sZpul

Solvent: CDC13

Ambignt tempsrature

User: 1-14-87

File: 337

INOVA-500 “RENU500™

Relax. delay 0.300 sec

Pulse 45.0 degrees

Acq. time 1.300 sec

Width 31421.8 Hz

768 repetitions

OBSERVE C13, 125.67545632 WHz

U(WUFLEU :;. 499.8050905 WHz
r

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Wz

FT size 131072

Total time 1 hr, 43 min, 51 sec

160,565
158.780

161.191
148,567

163,163
162.518

133,036
130.087

143.123

10087

129.858
/C,

3.08¢

77.256
77.000
76.744

.=

58.344

§5.132

E

A
S )
- ‘/ W

ppm

& Y
=

200

Trrrr T
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L B e B e e
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STANDARD PROTON PARAMETERS

Archive directory: /export/home/|iuy/vrarsys /data
Sample directory:

Pulse Sequence: sZpul

Solvent: COC13

Ambient temperature

File: f45s

INOVA-S00 “NENUSOO"

Relax, delay 1.000 sec
Pulse 45.0 degrees

B repetitions
OBSERVE H1, 499.8025950 WHz
TA PROCESSING

DATA -
FT size 65536 ~
Total time 0 min, 23 sec ~ 2'"¢
&
g
-
( -4
H
=
M L l
s e T T S T T
& o [ 6 5 4 .. 3 2 1 =0 ppm
by =

STANDARD CARBON PARAMETERS

Archive directory: sexport/home/1iuy/versys/data I
Sample directory: X

Pulse Sequence: s2pul
Solvent:

File: 1536
INOVA=500 “NENUSOO™

Relax. delay 0.300 sec
Fulse 45.0 degrees
Acq. time 1.300 sec
Width 31421.8 Hz
512 repetitions

OBSERVE C13, 125.6754958 MHz kP
DECOUPLE  H1, 499.8050905 MHz

Line broadening 1.5 Hz
FT size 131072
Total time 1 hr, 49 min, 51 sec

130.403
129.182
129.121
128.469
125.081
114.891
113.022

\=

115.208

115.059
115.040

131.227
31.166

131.628
/G
54,842

162,308

160.698
160.344
158,490

141.970
140.944
137.003
104,485

4a7.708

T T T TrTTTTT T L B e B B B L R e e T T LI e i e

T
220 zo0 180 160 140 120 100 a0 60 40 20 o ppm
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STANDARD PROTON PARAMETERS

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

o
Pulse Sequence: sZpul -
Solvent: COC13 W
Anbient temperature Fh
File: f108 Bh
INOVA-500 “NENUSO0™

Relax. delay 1.000 sec
Pulse 45.0 degrees

. time 1.882 sec
Width 7996.8 Hz
B repetitions
OBSERVE IIIi 499 .8025946
DA’

FT size 65536
Total time 0 min, 23 sec

3.800

Ha.
e
P ~
e -
~ 23
B e
B
i} .
S - w B
- o= o e
ssal Sus= S2:=42 =
i e s e T =
Tee Ban® N ~ :
" -
A w
a
A S L
— ————r T T ———r—r—r T ———r T
8 J—— 6 5 — 4. - 3 e 2 1 -0 ppm
an @ @ = ) -
3m 2 2 B B z
o - - = - -

STANDARD CARBON PARAMETERS

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

Pulse Sequence: sZpul y: 0
Solvent: COC13 Ph

Ambient temperature

user: 1-14-87
File: T110
INOVA-500 “NENUSOO*

Relax. delay 0.300 sec
o

>

2

2

=

2

w

2

.

A
77.252
76.595
76.741

512 repetitions

RVE C13, 125.6754646 MHz

GKCWPI.E. =1. 4996050905 WHz
r

<

Line broadening 1.5 Hz ~ o
FT size 131072 2w
Total time 2 hr, 40 min, 56 sec i

ag

113.865

123.872
$5.178

159,314

207,088
169 .225

Wl-. s ll “L.L e oiramirpai o " iy " At el

T T T T T T TTTTTTTT YT T T L L B e T T T T TR DL B e

220 200 160 160 140 1z0 100 80 60 40 20 ] ppm
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STANDARD PROTOM PARAMETERS

Archive directory: sexport/home/1iuy /vomrsys data
Sample directory:

Pulse Sequence: s2pul

Solvent: COC13

Ambient temperature
d308

File:

INOVA=500 “NENUSDO™
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1,897 sec

Width B024.9 Hz

ns

. 499 8025917 MHz
SING

Total time 0 min, 23 sec

3.858

MeoC COxMe

3a

1.589
0.000

-48¢ 4
894«
1.9339

0.84+
3.004

o

STANDARD CARBON PARAMETERS

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

Pulse Sequence: £2pul

Solvent: COC13

Ambient temperature

user: 1-14-87

File: dlba

INOVA-500 “NENUSOO™

Relax. delay 0.300 sec

Pulse 45.0 degrees

Acq. time 1.300 sec

width 31421.8 Hz

192 repetitions

OBSERVE C13, 125.6754771 MHz
. 499.8050905 WHZ

130.430

128.240
1268.098
127 .958

129.581
128.435

40 dB
cont inuously on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.0 Hz
FT size 131072
Total time 1 hr, 49 min, 51 sec

132.116
—_—— 113,415

167 .867
167.589

158.337
_—113.598

.252

77

@o

744

7%

-1

ppm

52.423
78

100
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STAMDARD PROTON PARAMETERS

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

Pulse Sequence: s2pul f
: COC13

Ambient temperature

File: el23

INQVA=500 “NENUSO0O™

Relax. delay 1.000 sec
Pulse 45.0 degrees

ans
Hi, 49960253938 WHz
DATA PROCESSING
ET size 65536

Total time 0 min, 23 sec

3.861
—3.621
—_— . 3.548
0.000

]

I I
10 9 8 o I 6 5 4. — 3 2 1 -0 ppm
RI=E % s w
v men - o o

STANDARD CARBON PARAMETERS

Archive directory: sexportshome/1iuy/vnarsys data
Sample directory:
Pulse Sequence: sipul

Solvent: CDC13
Ambient temperature
14-87

User: 1=
File: eldl
INOVA-500 “NENUSOO"

Relax. delay 0.300 sec
Pulse 45.0 degrees

77,256
77.000
76.744

4096 repetitions
OBSERVE C13, 125.6754656 WHz
DECOUPLE  H1, 499.8050805 WHz

<

y on
WALTZ=16 modulated
DATA PROCESSING
Line broadening 1.5 Hz
FT size 131072
Total time 1 hr, 49 min, 51 sec

o
=
v
a
=
w -
o:wge -
Sa SETed -
o= - o
= - P o
O SEz=Eng
o a=wa
=% =T
- =

159.424

—55.197
52.583
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STANDARD PROTON PARAMETERS

Archive directory: sexport/home/liuy/svnmrsys /data
Sanp

le directory:

Pulse Sequence: s2pul
Solvent: COC13
Ambient temperature
File: da6y

INOVA=S00 “NENUSDO®

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acqg. time 1.892 sec
Width 7996.8 Hz

16 repetitions

DBSERVE H1, 499.6025916 MHz
T ESSING

5536
Total time 0 min, 46 sec

25
- 0o
wo e
2
@
ww ~
SLLITAET
et M
I J
—— y T T T T —T T — T
9 8 P 6 5 e o 3 2 1 -0 ppm
e g S ==
223 2 s =
o o - o e

STANDARD CARBON PARAMETERS

hive directory: sexport/home/1iuy/vnarsys /data

Arcl
Sample directory:

Pulse Sequence: s2pul

Solvent: CDCI3
Anbient temperature
=14-87

File: d470
INOVA-500 “NENUSOO™

Relax. delay 0.300 sec
Pulse 45.0 degrees

B ons
OBSERVE Cl13, 125.6754670 WHz
DECOUPLE H1, 499.8050905 WHz
Power 40 dB
cont f nuous 1y
LTZ=1

Total time 1 hr, 49 min, 51 sec

77.252
23 804
76.744

128
113.510

137.133
$5.182
52.580
2.526

136,412

140.143
135.756

137948
134,420

167.653
167.528
159.455
~—132.044
128.145
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