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General. All manipulations of oxygen- and moisture-sensitive materials were conducted with
a standard Schlenk technique or in a dry box under an argon or nitrogen atmosphere. Flash column
chromatography was performed using Kanto Chemical silica gel (spherical, 40-50 wm). Analytical
thin layer chromatography (TLC) was performed on Merck Kieselgel 60 F,s, (0.25 mm) plates.
Visualization was accomplished with UV light (254 nm) and/or an aqueous alkaline KMnO,
solution followed by heating.

Apparatus. Proton and carbon nuclear magnetic resonance spectra (‘'H NMR and “C NMR)
were recorded on a Varian Mercury 400 spectrometer with Me,Si or solvent resonance as the
internal standard (‘H NMR, Me,Si at 0 ppm or CHCl, at 7.26 ppm; “C NMR, Me,Si at 0 ppm or
CDCl, at 77.0 ppm). 'H NMR data are reported as follows: chemical shift, multiplicity (s = singlet,
d = doublet, t = triplet, q = quartet, quint = quintet, sext = sextet, sept = septet, br = broad, m =
multiplet), coupling constants (Hz), and integration. Melting points were determined using an
OptiMelt MPA100. Elemental analyses were performed by Elemental Analysis Center of Kyoto
University. High-resolution mass spectra were obtained with a JEOL JMS-700 (EI). Medium
pressure chromatography was performed with a SHOKO Scientific Purif-espoir 2 chromatograph
equipped with Purif-Pack (SHOKO Scientific, 20 mm x 60 mm, spherical, 30 um). Preparative
recycling silica gel chromatography was performed with a JAI LC-908 chromatograph equipped
with COSMOSIL 5SL-II (Nacalai Tesque, 20 mm x 250 mm, spherical, 5 um). GC analysis was
performed on a Shimadzu GC 2014 equipped with an ENV-1 column (Kanto Chemical, 0.25 mm x
30 m, pressure = 31.7 kPa, detector = FID, 290 °C) with helium gas as a carrier.

Chemicals. Unless otherwise noted, commercially available chemicals were distilled and
degassed before use. Ni(cod),, IPr, and IMes were purchased from Strem and used without further
purification. Anhydrous toluene was purchased from Kanto Chemical and degassed by purging
vigorously with argon for 20 min and further purified by passage through activated alumina under
positive  argon  pressure as described by  Grubbs et al.  Methylaluminum
bis(2,6-di-tert-butyl-4-methylphenolate) (MAD) was prepared according to the literature
procedure.’

Nickel/Lewis Acid-catalyzed C-4 Alkylation of Pyridine. A general procedure. To a
mixture of a pyridine derivative (1.0 mmol) and MAD (97 mg, 0.20 mmol) prepared in a 3 mL-vial
was added a solution of Ni(cod), (13.8 mg, 50 umol) and IPr (19.4 mg, 50 umol) in toluene (1.0
mL) in a dry box. After addition of an alkene (1.5 mmol) and undecane (internal standard, 39 mg,
0.25 mmol), the vial was sealed with a screw-cap, taken outside the dry box, and heated at 130 °C
for the time specified in Table 1. The resulting mixture was filtered through a silica gel pad and
then concentration in vacuo. The residue was purified by medium pressure chromatography to give
the corresponding alkylpyridine products in yields listed in Table 1. Regioisomers were further
separated by preparative silica gel chromatography to obtain independent spectra data.
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X 4-Tridecylpyridine (3aa). A pale yellow oil, R; 0.61 (hexane—ethyl acetate = 1:1).
— 'H NMR (400 MHz, CDCl,) 6 8.46 (dd, J = 4.5, 1.6 Hz, 2H), 7.08 (d, J = 5.9 Hz,

" 2H),2.59 (t,J = 7.8 Hz, 2H), 1.61 (quint, J = 7.4 Hz, 2H), 1.37-1.20 (m, 20H), 0.88
(t,J = 6.8, 3H); "C NMR (101 MHz, CDCl,) § 151.7, 149.3, 123.8, 35.3, 32.0, 304, 29.8, 29.74,
29.71,29.6,29.5,294,29.3,22.8, 14.3 (a signal for sp3—carb0n overlaps with others); Anal. Calcd
for C,;H;,N: C, 82.69; H, 11.95. Found: C, 82.70; H, 12.09.

=2

X 4-(Tridec-2-yl)pyridine (3’aa). A colorless oil, R; 0.61 (hexane-ethyl acetate = 1:1).
/ A '"H NMR (400 MHz, CDCl,) 6 8.49 (d,J = 5.1 Hz, 2H), 7.10 (d, J = 6.0 Hz, 2H), 2.66

(sext, J = 7.1 Hz, 1H), 1.64-1.47 (m, 2H), 1.34-1.04 (m, 21H), 0.87 (t, J = 6.9 Hz,
3H); °C NMR (101 MHz, CDCl,) § 156.9, 149.6, 122.6, 39.4, 37.6,31.9, 29.61, 29.59, 29 .48, 29.3,
275, 22.7, 21.5, 14.1 (two signals for sp3—carb0ns overlap with others); HRMS (EI) Calcd for
C,H; N: M*, 261.2457. Found: m/z 261.2451.

=2

N 3-Tridecylpyridine. A pale yellow oil, R; 0.68 (hexane—ethyl acetate = 1:1). 'H
~ NMR (400 MHz, CDCl,) 6 8.52-8.31 (m, 2H), 748 (d,J = 7.9 Hz, 1H), 7.20 (dd, J

" =74,49 Hz, 1H),2.60 (t,J = 7.7 Hz, 2H), 1.62 (quint, J = 7.4 Hz, 2H), 1.39-1.17
(m, 20H), 0.88 (t,J = 6.9 Hz, 3H); "C NMR (101 MHz, CDCl,) 6 149.7, 1469, 137.9, 135.7, 123.1,
33.1,32.0,31.2,29.8,29.7,29.6,29.51,29.45, 29.3,22.8, 14.3 (two signals for sp3—carbons overlap
with others); HRMS (EI) Calcd for C,(H;;N: M*, 261.2457. Found: m/z 261.2452.

Z—=

X 4-(3-Phenylpropyl)pyridine (3ab). A yellow oil, R; 0.35 (hexane—ethyl acetate =
= Ph 1:2). 'H NMR (400 MHz, CDCl,) & 849 (d, J = 5.5 Hz, 2H), 7.34-7.01 (m, 7H),
2.76-2.50 (m, 4H), 2.04-1.90 (m, 2H); "C NMR (101 MHz, CDCl,) § 151.0, 1494, 141.4, 128.3,
128.2,125.8, 123.8, 35.3, 34.7, 31.8; Anal. Calcd for C,,H,sN: C, 85.24; H, 7.66. Found: C, 85.44;
H,7.91.

=2

4-[5-(tert-Butyldimethylsilyloxy)pentyl]pyridine (3ac). A pale yellow oil,
= osiMe,+Bu  R; 0.57 (hexane—ethyl acetate = 1:1). 'H NMR (400 MHz, CDCl,) & 8.48 (d,
° J=53Hz,2H),7.13 (d,J =5.1 Hz, 2H), 3.60 (t,J = 6.5 Hz, 2H), 2.62 (t, J
=7.7 Hz,2H), 1.65 (quint, J = 7.7 Hz, 2H), 1.55 (quint, J/ = 7.0 Hz, 2H), 1.44-1.32 (m, 2H), 0.88 (s,
9H), 0.04 (s, 6H); *C NMR (101 MHz, CDCl,) § 151.4, 149.3, 123.8, 63.0, 35.3, 32.6, 30.2, 26.1,
25.5,18.5,-5.1; Anal. Calcd for C,;H,,NOSi: C, 68.76; H, 10.46. Found: C, 68.78; H, 10.42.

—z
/

4-[5-(tert-Butyldimethylsilyloxy)pent-2-yl]pyridine (3’ac). A pale yellow oil,
R;0.57 (hexane—ethyl acetate = 1:2). '"H NMR (400 MHz, CDCl,) 8 8.49 (d, J
=5.1 Hz,2H),7.12 (d,J = 6.0 Hz, 2H), 3.57 (t,J = 6.4 Hz, 2H), 2.70 (sext, J =
70 Hz, 1H), 1.64 (q,J = 7.7 Hz, 2H), 1.55-1.30 (m, 2H), 1.26 (d, J = 7.0 Hz, 3H), 0.89 (s, 9H),
0.03 (d, J = 1.6 Hz, 6H); °C NMR (101 MHz, CDCl,) 6 156.6, 149.3,122.5,62.9,39.3,33.8, 30.8,
26.1, 21.7, 18.5, -5.1; HRMS (EI) Calcd for C,,H,)NOSi: [M—rBu]", 222.1314. Found: m/z
222.1315.

30SiMe,t-Bu

—v4
48

N 5-(Pyridin-4-yl)pentyl pivalate (3ad). A colorless oil, R; 0.42 (hexane—ethyl

Q\/\MO% acetate = 1:2). '"H NMR (400 MHz, CDCL,) 6 8.49 (d, J = 5.3 Hz, 2H), 7.13 (br,

’ 2H), 4.05 (t, J = 6.6 Hz, 2H), 2.63 (t, J = 7.7 Hz, 2H), 1.73-1.57 (m, 4H),

1.45-1.35 (m, 2H), 1.18 (s, 9H); "C NMR (101 MHz, CDCL,) & 178.6, 151.2, 149.6, 123.8, 64.0,

38.7,35.0,29.8,28.3, 27.1, 25 .4; Anal. Calcd for C;H,;NO,: C, 72.25; H, 9.30. Found: C, 72.01; H,
9.50.
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N 0 4-(Pyridin-4-yl)pentyl pivalate (3’ad). A pale yellow oil, R; 0.42 (hexane—ethyl

L~ Lo acetate = 1:2). '"H NMR (400 MHz, CDCL,) & 8.52 (br, 2H), 7.13 (brd, J = 4.2

Hz,2H),4.01 (t,J = 6.4 Hz,2H), 2.77-2.66 (m, 1H), 1.72-1.44 (m, 4H), 1.26 (d,

J=70Hz,3H), 1.18 (s, 9H); °C NMR (101 MHz, CDCL,) 8 178.5, 156.4, 149.5,122.6,63.9,39.1,
38.7,33.7,27.2,26.6,21.5; HRMS (EI) Calcd for C,sH,;NO,: M*, 249.1729. Found: m/z 249.1730.

NS 4-(Hex-5-enyl)pyridine (3ae). A pale yellow oil, R; 0.40 (hexane—ethyl acetate

L ~ =1:2). 'HNMR (400 MHz, CDCl,) & 8.48 (d,J =5.7 Hz, 2H), 7.10 (d,J =59
Hz, 2H), 5.88-5.62 (m, 1H), 5.06-4.83 (m, 2H), 2.61 (t,J = 7.8 Hz, 2H), 2.08 (q, J = 7.1 Hz, 2H),
1.65 (quint, J = 7.8 Hz, 2H), 1.43 (quint, J = 7.6 Hz, 2H); °C NMR (101 MHz, CDCL,) & 151.5,
149.6, 1384, 1239, 114.7, 35.0, 334, 29.7, 28.3; Anal. Calcd for C,H;sN: C, 81.94; H, 9.38.
Found: C, 81.78; H, 9.66.

N 4-[2-(Cyclohex-3-enyl)ethyl]pyridine (3af). A pale yellow oil, R, 045

- (hexane—ethyl acetate = 1:1). '"H NMR (400 MHz, CDCL,) 6 8.48 (dd,J=4.5,1.6

Hz, 2H), 7.11 (d, J = 4.4 Hz, 2H), 5.75-5.60 (m, 2H), 2.65 (t, J = 8.0 Hz, 2H),

2.26-1.94 (m, 3H), 1.88-1.46 (m, 5H), 1.38-1.15 (m, 1H); °C NMR (101 MHz,

CDCl,) 6 151.8, 149.6, 127.1, 126.2, 123.8, 37.2, 33.0, 32.6, 31.7, 28.7, 25.0; Anal. Calcd for
C,;H;N: C, 83.37; H, 9.15. Found: C, 83.25; H, 9.29.

N 4-[2-(Trimethylsilyl)ethyl]pyridine (3ag). A pale yellow oil, R, 047

- SiMe, (hexane—ethyl acetate = 1:2). '"H NMR (400 MHz, CDCl,) 8 8.47 (dd,J=4.5,1.6

Hz, 2H), 7.13 (d, J = 4.5 Hz, 2H), 2.67-2.54 (m, 2H), 0.94-0.78 (m, 2H), 0.03 (s,

9H); "C NMR (101 MHz, CDCl;) & 154.1, 149.6, 123.3, 29.5, 174, —1.8; Anal. Calcd for
C,,H,;NSi: C, 66.97; H, 9.55. Found: C, 66.72; H, 9.69.

N 4-(1-Phenylethyl)pyridine (3’ah). A orange oil, R; 0.45 (hexane—ethyl acetate = 1:1).
~ '"H NMR (400 MHz, CDCl,) 8 8.47 (dd, J = 4.6, 1.5 Hz, 2H), 7.33-7.15 (m, 5H), 7.12 (d,
ph  J=4.6Hz,2H),4.11 (q,J =72 Hz, 1H), 1.63 (d,J = 7.3 Hz, 3H); "C NMR (101 MHz,
CDCl;) 0 154.9, 1495, 144.2, 128.5, 127.4, 126.5, 122.8, 44.3, 21.1; Anal. Calcd for C,;H;;N: C,
85.21; H,7.15. Found: C, 85.44; H, 7.32.

N 4-(2-Methylhexyl)pyridine (3ai). A pale yellow oil, R; 0.49 (hexane—ethyl

'/ acetate = 1:2). 'H NMR (400 MHz, CDCL,) 8 8.47 (dd,J =4.5,1.6 Hz, 2H), 7.07
(d,J=4.6Hz,2H),2.62 (dd,J = 13.4,6.0 Hz, 1H), 2.34 (dd, J = 134, 8.2 Hz, 1H), 1.81-1.67 (m,
1H), 1.41-1.09 (m, 6H), 0.88 (t, J = 7.1 Hz, 3H), 0.84 (d, J = 6.6 Hz, 3H); "C NMR (101 MHz,
CDCl,) 6 150.7, 149.5, 124.6,42.9, 36.3, 34.3,29.2, 22.8, 19.3, 14.1; Anal. Calcd for C,H,,N: C,
81.30; H, 10.80. Found: C, 81.12; H, 11.02.

N7 2-Methyl-4-tridecylpyridine (3ba). A colorless oil, R; 0.63 (hexane—ethyl
- acetate = 1:1). '"H NMR (400 MHz, CDCIl,) 6 8.36 (d, J = 4.9 Hz, 1H), 6.98 (s,

" 1H), 6.92 (d,J =49 Hz, 1H),2.55 (t,J = 7.7 Hz, 2H), 2.53 (s, 3H), 1.66—1.55 (m,
2H), 1.36-1.12 (m, 20H), 0.88 (t, J = 6.9 Hz, 3H); °C NMR (101 MHz, CDCl,) § 157.8, 151.9,
148.6,123.3,120.9,35.3,32.0,30.5,29.8,29.74,29.73,29.6,29.51,29.45,29.3,24 4,22 .8, 14 .3 (a
signal for sp3—carbon overlaps with others); Anal. Calcd for C,,H;;N: C, 82.84; H, 12.07. Found: C,
82.82; H, 12.29.

Me
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N7 2-Methyl-4-(tridec-2-yl)pyridine (3’ba). A colorless oil, R; 0.63 (hexane-ethyl
L acetate = 1:1). 'H NMR (400 MHz, CDCL,) 6 8.37 (d, J = 5.1 Hz, 1H), 6.96 (s, 1H),
691 (d, J =5.1 Hz, 1H), 2.62 (sext, J = 7.0 Hz, 1H), 2.54 (s, 3H), 1.62-1.47 (m,
2H), 1.35-1.05 (m, 21H), 0.88 (t, J = 6.9 Hz, 3H); "C NMR (101 MHz, CDCL,) & 157.8, 157.1,
148.6, 122.0,119.6,39.5,37.7,32.0,29.7,29.6,294, 27.6,24.5, 22.8, 21.6, 14.3 (three signals for
sp’-carbons overlap with others); HRMS (EI) Calcd for C,(H;N: M*, 275.2613. Found: m/z
275.2608.

Me 10

Me 2,6-Dimethyl-4-tridecylpyridine (3ca). A pale yellow oil, R; 0.53 (hexane-ethyl

NTX acetate = 1:1). '"H NMR (400 MHz, CDCl,) § 6.77 (s, 2H), 2.50 (t, J = 2.9 Hz,

Me - 2H), 2.48 (s, 6H), 1.66—1.48 (m, 2H), 1.46-1.19 (m, 20H), 0.87 (t, J = 7.8 Hz,
" 3H);"*C NMR (101 MHz, CDCL,) & 157.3, 152.3, 120.5, 35.1, 31.9, 30.4, 29.7,

296,295,294, 2934,29.25, 243,227, 14.1 (two signals for sp3—carbons overlap with others);
HRMS (EI) Calcd for C, H;sN: M*, 289.2770. Found: m/z. 289.2765.

N Methyl 4-tridecylnicotinate (3da). A colorless solid (mp = 48.6-50.1 °C), R; 0.45

Q\/\W (hexane-ethyl acetate = 1:1). 'H NMR (400 MHz, CDCl,) & 9.01 (s, 1H), 8.54 (d, J

coMe  =5.1Hz, 1H), 7.15 (d, J = 5.1 Hz, 1H), 3.90 (s, 3H), 2.94 (t, J = 7.9 Hz, 2H), 1.57

(quint,J = 7.5 Hz, 2H), 1.43-1.14 (m, 20H), 0.85 (t, J = 6.7 Hz, 3H); °C NMR (101

MHz, CDCls) 6 166.5, 153.8, 152.1, 151.6, 125.4, 125.3, 52.1, 33.7, 31.9, 30.7, 29.60, 29.58, 29.49,

29.35, 29.29, 22.6, 14.1 (three signals for sp’-carbons overlap with others); Anal. Calcd for
C,,H;;NO,: C,75.19; H, 10.41. Found: C,75.31; H, 10.17.

4-Tridecylquinoline (3ea). A colorless oil, R; 0.68 (hexane-ethyl acetate = 1:1).

'H NMR (400 MHz, CDCl,) 6 8.80 (d, J = 4.4 Hz, 1H), 8.11 (dd, J = 8.4, 0.7 Hz,
' 1H), 8.04 (dd,J = 8.4,0.9 Hz, 1H),7.70 (td,J = 7.7, 1.5 Hz, 1H), 7.56 (td, J = 7.7,

1.3 Hz, 1H), 7.31 (d,J=4.4 Hz, 1H), 3.07 (t,J = 7.8 Hz, 2H), 1.76 (quint, J = 7.7
Hz, 2H), 1.52-1.16 (m, 20H), 0.88 (t, J = 6.9 Hz, 3H); "C NMR (101 MHz, CDCL,) & 150.1, 148.9,
148.2, 130.2, 129.0, 127.6, 126.2, 123.6, 120.7, 32.2, 31.9, 30.1, 29.69, 29.66, 29.63, 29.55, 29 4,
29.3, 22.7, 14.1 (two signals for sp’-carbons overlap with others); Anal. Caled for C,,H;;N: C,
84.83; H, 10.68. Found: C, 85.09; H, 10.61.

N/
«

Nickel/Lewis Acid-catalyzed C-4 Alkenylation of Pyridine. To a mixture of pyridine (79
mg, 1.00 mmol) and a 1.8 M solution of AlMe;in hexane (111 uL, 0.20 mmol) prepared in a 3
mL-vial was added a solution of Ni(cod), (13.8 mg, 50 umol) and IMes (15.4 mg, 50 umol) in
toluene (1.0 mL) in a dry box. After addition of undecane (internal standard, 39 mg, 0.25 mmol),
4-octyne (0.33 g, 3.0 mmol) was added dropwise via a syringe pump at 110 °C for 3 h. The vial was
sealed with a screw-cap, taken outside the dry box, and heated at 110 °C for additional 2 h. The
resulting mixture was filtered through a silica gel pad, concentrated in vacuo, and purified by flush
chromatography on silica gel (hexane—ethyl acetate = 5:1 to 3:1 as an eluant) to give 4 (100 mg,
53%) and S (29 mg, 15%).

(E)-4-(Oct-4-en-4-yl)pyridine (4). A pale yellow oil, R; 0.48 (hexane-ethyl acetate

e =2, '"H NMR (400 MHz, CDCl,) 8 8.50 (d, J = 5.9 Hz, 2H), 7.23 (dd, J = 4.6,

(}"Jz 1.6 Hz,2H), 5.88 (t,J = 7.3 Hz, 1H), 246 (t,J = 7.7 Hz, 2H), 2.20 (q, J = 7.4 Hz,

noe 2H), 1.48 (sext, J = 7.3 Hz, 2H), 1.36 (sext, J = 7.5 Hz, 2H), 097 (t,J = 7.4 Hz,

3H), 0.89 (t, J = 7.3 Hz, 3H); °C NMR (101 MHz, CDCl,) § 150.6, 149.7, 137.8,

132.4,121.0, 30.74, 30.67,22.8,21.7, 13.92, 13.90; HRMS (EI) Calcd for C,;H,,N: M*, 189.1517.
Found: m/z 189.1522.

N/
$
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7 (E)-3-(Oct-4-en-4-yl)pyridine (5). A colorless oil, R; 0.54 (hexane-ethyl acetate =
@\%0/\ 2:1). '"H NMR (400 MHz, CDCL,) & 8.59 (br s, 1H), 8.45 (br s, 1H), 7.61 (dt, J =
9_,\-)”2 79,1.8 Hz, 1H), 7.22 (dd,J=7.8,4.9 Hz, 1H), 5.69 (t,J = 7.2 Hz, 1H), 247 (t,J

f £/ 0e =7.7Hz, 2H),2.19 (q,J =7.3 Hz, 2H), 1.48 (sext,J = 7.4 Hz, 2H), 1.35 (sext, J =
7.5Hz,2H),0.97 (t,J = 7.4 Hz, 3H), 0.88 (t,J = 7.4 Hz, 3H); °C NMR (101 MHz,

CDCl,) 6 147.8, 147.5, 1389, 137.0, 133.6, 131.2, 123.0, 31.4,30.6,22.9,21.6, 139, 13.8; HRMS

(EI) Calcd for C;H (N: M*, 189.1517. Found: m/z 189.1517.
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9222~88-05-004~column~£r3

Pulse Sequence: s2pul ;P E
m N
Solvent: CDC13 < 0 ai//_‘ ,_.
Ambient temperature moa / i
Mercury-400BB  “m400" : - -
o .
1.“‘ T
Relax. delay 1.500 sec a i N - o -4
Pulse 45.0 degrees : !;; - P : f
Acq. time 3.502 sec ‘. 1]1 | -/
Width 5995.2 Hz AL g e
22 repetitions ‘ i ! !
OBSERVE H1, 399.9480247 MHz P
DATA PROCESSING
Line broadening 0.2 Hz
FT size 65536 .
Total time 10 min, 39 sec i
9w
. ¥ <
Trr[mqmrpnqmqmrpm]r ]l!ll!li!llllllllll!}lll[!Illlilxi §:gz
1.65 ppm 1.45 1.35 1.25 ppm a7 e
89 219 3 n 21.51 easRN L °
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© v . 0 ! . o ! i o
Q«h"ﬁi o OT/ o N T ~ .| ",‘ i
. « tu: 1 N i i
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(-] . ™~ o
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L ' e
7] T 7
dao ! |
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2.01 2.06 21.51
2.19 3.11
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0210-99-02-106-e-£r28-50-13CNMR

Pulse Sequence: s2pul

Solvent: CDC1l3

Ambient temperature

File: 0210-99-02-106-e-£fr28-50-13CNMR
Mercury-400BB "m400"

Power 36 4B

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 65536
Total time 108 hr, 54 min, 44 sec

Relax. delay 0.801 sec g g 8 g : 3 ° 2
Pulse 45.0 degrees M ¢ @ oo - ] 2 N
Acqg. time 1.199 sec Rre © 232 d < o
Width 25125.6 Hz o g o e QW
188 repetitions ™ S 9 g ~ G
OBSERVE C13, 100.5670213 MHz :: = 3 ™ ! ////,—’ n
DECOUPLE H1, 399.9500406 MHz - P © S
- a N
N

14.258

151.674

:l[lf!v||1:1{11.’I!xll.fiIII"I!||II|iIIIII!\)}-nlll!!ll!lllIll(ll]llllllll![\(!!{f{llill\:]ll]l[[ll!llll![1Illl:lll|lllllllll]1f

220 200 180 160 140 120 100 80 60 40 20 0 ppm
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0712-99-04-026-HPLC1
Pul : s2pul alis b4 5 v B o old ¥
ulse Sequence: s2pu g\: 3 g; S. g: gi g; ;‘. : m z(; n
Solvent: CDC13 o fio o ~ o ® N e I
Ambient temperature. ! - A N I | n ©
Mercury-400BB  “md00" ! « A AT B S5 S w
A I,
: P 477 g
Relax. delay 1.500 sec i ; . o PS
Pulse 45.0 degrees i i , \ -
Acg. time 3.502 sec ' P
Width 5995.2 Hz i Pl
8 repetitions ~ 3 | ;
OBSERVE H1, 399.9480264 MHz e 9 © P ?
DATA PROCESSING N' N g i
Line broadening 0.2 Hz i e - i P
FT size 65536 ‘ _ Co
Total time 0 min, 51 sec « : l o
i N
TN | ey TTTTITTTIATT SRy '“TF”'%J”f;"“TF”I“T-'F”‘T'T”?"“W' T
8.54 ppm 7.20 ppm 2.80 2.68 ppm 1.58 ppm 1.25 1.05 ppm
e b ettt b e e e . [P - o .
2.00 1.97 0.96 ) 1.86 21.24
CHH<$ i 3.00
. -/ e * — -~ A
~ l
,QA/
LN | JJ)L \\_)L
T T I T ] T T | T T T T ! T T T T | T i H T I T T T T ’ 1 T T T l T T 1 1 ' T T T T l T 1 T T I T T T T T T
i
10 9 8 7 6 5 4 3 2 1 pm
........ Lol . eeyeee e escacopessee p
2,00 0.96 21.24
1.97 : 1.86 3.00
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0712-99-04-026-HPLC1-13CNMR

Pulse Sequence: s2pul

Solvent: CDC1l3
Anmbient temperature
Mercury-400BB "m400"

Relax. delay 0.801 sec

Pulse 45.0 degrees

Acqg. time 1.199 sec

width 25125.6 Hz

1000000 repetitions
OBSERVE (€13, 100.5670121 MHz
DECOUPLE H1l, 399.9500406 MHz
Power 36 dB

continuously on

WALTZ~16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 65536
Total time 1089 hr, 7 min, 27

L ot b L il il b
”,jubﬁux

sec

156.851

kit b g ek b

KAt AN A L

149.631

Raded]
Il

122.595

) A bl

IH'”, Y i b e il

ALY RS (L
1‘ g R l.l,“

77.320

a06

oo

76.680

39.426

37.604
31.886

29.614

29.591

29.484

29.324

27.464
22.668
21.463
14.105

"I‘I"i"::

220 200

T

L

180

L1000

160

TR

l(ll::

140

f](::!lll!liT!l?[]lft

120

S9
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0211-99-0106-C3

Pulse Sequence: s2pul

Solvent: CDC1l3
Ambient temperature
" File: 0211-99-02-106-e-HPLC1
Mercury-400BB "m400"

Relax. delay 1.500 sec
Pulse 45.0 degrees
Acqg. time 3.502 sec
width 5995.2 Hz

8 repetitions
OBSERVE - HI1,
DATA PROCESSING

Line broadening 0.2 Hz
FT size 65536

Total time 0 min, 51 sec

399.9480259 MHz

© o o N Qo™ <€ W o | o
0 " O N @ m o o|wn
N g o 0w W N w0 n m|la
. . o« b . b . 1
~ oo~ NOdoN oo oo |
| A
P . :
Lo ] N i
< ~ i i
. .
© <« 3 ¥ i
: 3~ t @ ;
. o ~ i
~ Lo n :
: 'H o I ‘ <
e @ N i ® I~
s ™ n ! : © 0
RN 0 . ®
! i M T 1 o .
! L ? A2l v H (=]
- 1, ; - : o el
e : o - o M
H L [} i
: ™ . -
‘ H . (=]
i : o : 1
o : . Co L i
o : . N
_J‘—-— j‘t

T ETHTiT IH]TU!’P\T?[H‘:’ITFI’H]TUIPHT{ mqmz]m.r ,m

LI LR A Ll R LA SAE RN L R L B BN UL L UHURL BULL LUHUHUUUUDUUE

8.48 ppm 7.45 7.30 1.64 ppm 1.30 1.10 ppm
o’ \ 0.96 B 3.00
lh\/ - - - — — 1
T T l i T T T I T T T T I T T T T | T T T T ] T T T T [ [ T T T | T T T 1 ' T T T T l T T T T I T T T H l H T
10 9 8 7 6 5 4 3 2 1 ppm
1.57 0.56 2.60 3.00
0.93 1.92 20.54
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0211-99-106-C3-13CNMR

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: 0211-99-02-106-HPLC1-13CNMR
Mercury-400BB "m400"

Relax. delay 0.801 sec

Pulse 45.0 degrees

Acqg. time 1.199 sec

width 25125.6 Hz

212 repetitions
OBSERVE C13, 100.5670213 MHz
DECOUPLE H1l, 399.9500406 MHz
Power 36 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 65536

Total time 10891 hr, 14 min, 36 sec

77.320

Y _97.000
76.687

29.766
29.743
29.644
29.507

0

29.454
29.255

32.008
\

31.245
22.805

14.258

33.113

149.677
146.871
135.663

137.859

123.105

¥ ! i bk 4 o lf bkl el Pl padeh il 1 (lg3a d beticalad blit b
itk ULt s RN A A LU} G UM N I PSR bk HUARE ELAN BRI d
B R AT | M N TR 3o D R e LI i IR R bt i b T A

Ul
I

:‘Illlvl!!zllIl((illl!jl{!l}{\\TI!IIl[!III]111ll!ti\[lll[lllil]!lellll‘||I!l[llliillll!Y!!lgllll[iIIKy!N\1I1'\V]||!1T11|.1|11

220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Ph

0703-99-03-058-HPLC1

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
Mercury-400BB "m400"

Relax. delay 1.500 sec
Pulse 45.0 degrees
Acqg. time 3.502 sec
Width 5995.2 Hz

8 repetitions
OBSERVE
DATA PROCESSING

Line broadening 0.2 Hz
FT size 65536

Total time 0 min, 51 sec

8.499
8.485

H1l, 399.9480267 MHz

7.313
7.310

7.296
7.280
7.277
7.260
7.220
-7.217

7.202
7.196
7.187
7.183
- 7.166
7.123
-7.108

Ellllil:]!!1H);lHlllx]i;hllileﬂllx
8.55 ppm

2.00

7.40

:|1xll

7.30

2.41

VYT

7.20

¥

T
I

7.10

1.97

H\‘MH:I!:

ppm

2.660
2.640
2.624
2.167
2.016
2.000

. 1.996

. 1.983

1,977
1.973

2.678

1.957

1.939

J

[ERERRERN R T o T T
! ! H}HH‘} ]H!IlllllH[lI I}E li!

2.7 2.5 2.3 2.1

ppm

4.03

2.411.97

S12
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0218-99-02-164b-£fr18-34-13CNMR

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: 0218-99-02-164b-£fr18-34-13CNMR
Mercury-400BB "m400"

Relax. delay 0.801 sec

Pulse 45.0 degrees

Acqg. time 1.199 sec

width 25125.6 Hz

94 repetitions
OBSERVE C13, 100.5670228 MHz
DECOUPLE H1, 399.9500406 MH=z
Power 36 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 65536
Total time 108912 hr, 26 min, 8 sec

Ph

A \ ||1 (i
l ,ill " i Jl
IR "hﬂ‘ ”q” ‘|

flILM
il 41 N |ypuM|-W r(ﬂ

'\pﬂ]wm lﬂ HNM4”I ”M' ““Jyujwnvﬂ th"‘“”‘]V‘v

o800

77.313

—ag
35.332

128.260
76.680

149.395
34.699
31.840

125.827

123.784

151.034
141.397

i muﬁ" R i, .l HI{ b”wl;ulﬁ|nhu

’ Il
i, i WL\leleI|“ 1 uqb bl it B

"‘“ﬁ'wbchuhw”nrww Hin i

Lt m

!l|!:1:|Ix:i'I}-dillx:‘]ll!l}!ll::

220 200 180

Illllellilllll,lll| l!l[!!ll]l!ll||Il!j)lf':iflll]l||'!}IT‘I[T;!I]!{l'l?}]lllllil'lll|!1Il|llll]'!!

160 140 120 100 80 60 40 20 0 ppm
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0721-99-04-162a

S14

Pulse Sequence: s2pul af 2 o R a 388 nesae |98 S aan
< it n 0 i e gn |@e @SS e
Solvent: CDC1l3 | fio r- SMQ N NN lf oo © ©o 0o ©o 0o © o
Ambient temperature - n : !
Mercury-400BB "m400" «
Relax. delay 1.500 sec
Pulse 45.0 degrees
Acqg. time 3.502 sec
width 5995.2 Hz
8 repetitions
OBSERVE H1l, 399.9480266 MHz 0 B
DATA PROCESSING n 3
Line broadening 0.2 Hz © :
FT size 65536
Total time 0 min, 51 sec:
INEBULUH ] MR T IT I Ty THTHTII RV TR T | S
/‘l(’ 8.52 ppm 7.14 ppm 3.64 ppm 2.70 ppm 1.65 ppm0.9 0.5 ppm
09"%4 - '
£4 « 1.97 1.92 2.13 1.94 2.23 2.04 p.0O
Ne 2.02 5.57
Jue
A [ Y W W J J
1 T { T T ] T T i i E 1 4 T 1 T T T T ] l T I T 1 t I H I T T H H
10 9 8 6 5 3 2 1 pPpm
1.97 2.13 2.232.04 5.57
1.94 2.02 9.00



0419-99-03-066-a-HPLC2~13CNMR

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: 0419-99-03-066-a-HPLC2-13CNMR
Mercury-400BB "m400"

Relax. delay 0.801 sec

Pulse 45.0 degrees

Acqg. time 1.199 sec

wWidth 25125.6 Hz

308 repetitions
OBSERVE C13, 100.5670213 MHz
DECOUPLE H1, 399.9500406 MH=z
Power 36 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 65536

30.193
26.053

77.320
77.000
76.687

32.633
25.527

Total time 10891 hr, 14 min, 36 sec :
(<))
oN
© 3 ©
. n E
o .
<
" o " v
% 2
<
— - A
g <
- 3
Mg 9
/ <
A .
() 05— P o
7Y a
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0419-99-03-064-b-HPLC1

S16

Pulse Sequence: s2pul Py S v 3
< ([ o N &
Solvent: CDC13 ||l g ol H P
Ambient temperature - Q "
File: 0419-99-03-064-b-HPLC1l ~ o
Mercury-400BB "m400" o
N o
3 3 w2388
Relax. delay 1.500 sec - 0 o o 3 : k! M oMo
Pulse 45.0 degrees L b3 0 b4 : < oAy
Acq. time 3.502 sec iy ™ - ]
width 5995.2 Hz
8 repetitions
OBSERVE H1l, 399.9480260 MHz o ° ~
DATA PROCESSING S o 3
Line broadening 0.2 Hz o o o
FT size 65536
Total time 0 min, 51 sec ’ =
FITTETOTVITTITVIIITT PN T [TTTTTITE  prepnaeqmpppsgeg | Py
A 8.52 ppm 7.22 ppm 3.62 ppm 2.80 ppm 1.65 1.45 ppm ppm pPpm
¢ .
/—'L 1. 1.97 2.00 0.95 2.09 3.34 9.37 5.36
I OS" ’uo 96
\ 2.62
Ae —
—_ —~ — P -
T I T 1 | T T T T [ T H i [ T T T T T T [ H T H [ T i T T T 1 !
10 9 8 7 6 3 2 1 ppm
1
1.96 2.00 2.09 3.34 5.36
1.97 0.95 2.62 9.37



0420-99-03-064-b-HPLC1-13CNMR

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: 0420-99-03-064-b-HPLC1-13CNMR
Mercury-400BB "m400"

Relax. delay 0.801 sec

Pulse 45.0 degrees

Acqg. time 1.199 sec

Width 25125.6 Bz

1454 repetitions
OBSERVE (€13, 100.5670205 MHz
DECOUPLE H1, 399.9500406 MHz
Power 36 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz

FT size 65536
Total time 10891 hr, 14 min, 36 sec

77.320

76.687

30.757
26.053
21.684

62.948
33.807
-5.123

149.288
39.320
18.467

122.549

156.607

> 0SiMe: B,
)
c

Ja

ll]l!i-lI!E:[Il‘if(!!l‘llil%ll!l\-lllilfl!]l\1\l}lf\]l\l[}l!%{||!:||x|:l[l!)l[l]:lilTl:;lI|l§=|!|!:tll!:lliielll|!:!l1L L
H i H i ' H

220 200 180 160 140 120 100 80 60 40 20 0 ppm
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0618-99-03-180b-HPLC2

Pulse Sequence: s2pul ';, 8 3 : 3 °c°\ :3 3 3 8 :‘:’, :3
<l © © olilo © @ ¥ ™ +
Solvent: CDC13 o |l ~ [ 2 & d oo il o A o
Ambient temperature ° :. : ! N
Mercury-400BB "m400" < ; ’ !
I &
Relax. delay 1.500 sec ; { |
Pulse 45.0 degrees '; [
Acqg. time 3.502 sec : [
Width 5995.2 Hz bl
8 repetitions ;
OBSERVE H1l, 399.9480266 MHz !
DATA PROCESSING
Line broadening 0.2 Hz
FT size 65536
Total time 0 min, 51 sec U u .
,/—-
.../—_ __-—"—— __/—— _,//_ -] |
J V w j A
T | oppepepepEEpas [T TV OpITI IS ooy | g
8.54 ppm 7.14 ppm 1.19 ppm
1.93 1.98 2.05 2.02 4.38 9.00
2.09
r
,’— _'f / _‘f ’»’ ’
A L A A_,I”x_ h .JL .
T T [ T [ T T l T T T T I I T T T | T T T T ! T T l T T T T I T T T [ ! T T T T l T T T T | T T I T I
10 9 8 7 6 5 4 3 2 1 ppm
1.93 2.05 4.38 9.00
1.98 2.02 2.09

S18



0616-99-03-180-b-£fr10-14-13CNMR

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: 0616-99-03-180-b-£fr10-14-13CNMR
Mercury-400BB "m400"

Relax. delay 0.801 sec

Pulse 45.0 degrees

Acqg. time 1.199 sec

wWidth 25125.6 Hz

82 repetitions
OBSERVE C13, 100.5670136 MHz
DECOUPLE H1, 399.9500406 MHz
Power 36 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 65536
Total time 108 hr, 54 min, 44 sec

27.128

77.313
77.000
76.680

149.608
123.830
64.008
29.759
28.340
25.382

35.004

151.209
38.672

178.551

phUR .‘I‘,l IR (s ,l,.||'1l|‘ ik ‘“‘IH"K“"‘vJVHI“(\ ,l‘ i
il “wquﬂlyuyﬂlﬂ'w TR

g il ‘uwl .|Up“uxﬂ

"M|\mu . 'wﬁuWw”ﬁl"h|ﬂ“”r ‘,RJ“J4W“1bT] ‘””I”’Hﬂ'“
Il g il Lt bt il i L

| l”? il i o el R i el sl 'l“'“

=I‘|\|"|l

i![II:tll\-(}(!(:!f]tlg!l]x}llI(gl!KHKl!ll|!:!‘}li!l’]lillll\l!Tl(i ‘II‘:!{Tllii['l::qlll-il'l!x:!lll;x!Ill?illlfl!l‘llll‘lszl[l-
¢ ! i ‘ ! ' ! '

220 200 180 160 140 120 100 80 60 40 20 0 ppm

g
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0721~99-04-180b-HPLC

pulse Sequence: s2pul

Ssolvent: CDC13
Ambient temperature
Mercury-400BB "m400"

Relax. delay 1.500 sec

Pulse 45.0 degrees

Acqg. time 3.502 sec

wWidth 5995.2 Hz

8 repetitions
OBSERVE H1, 399.9480264 MHz
DATA PROCESSING

Line broadening 0.2 Hz
FT size 65536
Total time 0 min, 51 sec

i

![1:|:l!l‘llll%f:!!;|!|:ll!li[:|5l57|

1.70 1.60 1.50 ppm

2.51 0.99

0.84
_/'— vl r/ - ,-'//_' fl
e g a L
T | ¥ T l T T T T i T H T T l T 1 ! T I T T T ‘ T T T T l T T T T
10 9 8 7 5 4 3 2
iy Pt
2.00 1.96 2.51L.999.36
2.00 0.93 0.842.96
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0722-99-04-180b-HPLC~-13CNMR3

Pulse Sequence: s2pul

Solvent: CDC1l3
Ambient temperature
Mercury-400BB "m400"

Relax. delay 0.801 sec

Pulse 45.0 degrees

Acqg. time 1.199 sec

width 25125.6 Hz

1000000000 repetitions
OBSERVE C13, 100.5670121 MHz

-77.313
- 76.680

DECOUPLE H1, 399.9500406 MHz R
Power 36 dB h'b-'-:

. ® M ~
continuously on M o~
WALTZ-16 modulated

DATA PROCESSING
Line broadening 1.0 Hz
FT size 65536
Total time 1089124 hr, 24 min, 7 sec
~
o
o
©
~
<
o 2 @
I =3 -
o b . -
3 7 o ; A
0 FN o
. ) < .
~ ¢ a8
L ~
\ 2 -
{)Fﬂ\l .
X:l!ll:lllll]xll!%llll[lll!l‘F}I[:(lIllI!![[)lllllll||l?1|Illi|||n|||||: tz[ll:;lrll':Illll[!llllll[(lllgllIl]l]?l]lll!|(|
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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0524-99-03-124b-HPLC

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
Mercury-400BB "m400"

Relax. delay 1.500 sec
Pulse 45.0 degrees
Acqg. time 3.502 sec
Width 5995.2 Hz

8 repetitions

OBSERVE H1l, 399.9480266 MHz

DATA PROCESSING

Line broadening 0.2 Hz
FT size 65536
Total time 0 min, 51 sec

o in [ o~ O N W O >N DY
@ [~ » - o m N O > I MmN g o
<4 | am - o @ O~ &~~~ O Py oo

. . . . . . . . . . . . .
@| fico Lyl ~ o n n n v v n n NS

I“II““‘Il‘i‘“l'i‘i‘”“ l]lll)l\\HlHIIiHH‘;HHlHH}HHE \l}!l)lilllxldlx}lll!ihllil\xli-l

O O W In OO H D OV D> 0O O N
N O v N DN O VW S N O > ™
W IV IN 1 O O I W O VWV © V N ¢ @

. . . . . . . . . . . . . . .
[ I o B Y o T o TR A B B B B B B B O |

1.415

.

ll§:!!l[l:!(|llIlillllglllllllil‘!Y‘x!llll:l(\1‘1::\‘11]E{1I[1;[115’]wf1‘{

2.5 2.2 1.9 1.6 ppm

8.52 ppwW.35 7.20 ppm 5.9 5.6 5.3 ppm
2.00 1.90 0.85 2.00 2.20
1.79 1.93
S, 8
T | T T T l T T T T I T T T [ T T [ i T T T T l [ T r T ‘ T T T I T 1 i H | i T H ] l
10 9 8 7 6 5 4 2 1 ppm
2.00 0.85 2.00 2.20
1.90 1.79 2.03 1.93
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0524-99-03-124-b-HPLC~-13CNMR

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: 0524-99-03-124-b-HPLC-13CNMR
Mercury-~-400BB "m400"

Relax. delay 0.801 sec

Pulse 45.0 degrees

Acqg. time 1.199 sec

width 25125.6 Hz

90 repetitions
OBSERVE C13, 100.5670136 MHz
DECOUPLE H1, 399.9500406 MHz
Power 36 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 65536
Total time 10891 hr, 14 min, 36 sec

77.313

PR 000

149.570
76.680

28.318

123.875
35.035
33.441

29.659

114.680

138.438

151.522

3qe

gl bl HW|”JW“ r'|‘wM| wJVh W H”"‘w L\Ii““’ Uatti HH
’[ﬂ|l“ wuﬁw ! IMM: 1i,hu PJUM'H h,,,H,A“u’JJ A ‘Jﬂlw ﬂn Mhﬁﬁ}

.¥|I:xlIIII![B'I’:}'[]1!E|Hll[|llK;l:r‘lI,:!|]|"xvllll1!':!'l’llll:I[I!n‘llll’:{}li
t H !

220 200 180 160 140 120 100 80 60 40 20 0 ppm

: K\EKJ"“;‘ 4\‘11 i 1 (“\‘\?Ii‘ g ".i"]' Kida 'ﬂ'l l (I‘ '“ ' | ‘”‘ !‘ b

dnr‘wmdvj nw HMHV 'hh "W'

-:vl'l'lgillr'l{:l:|l;'l)lll::||}.|
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0423-99-03-070-b-£fxr8-16

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
File:

Mercury~400BB "m400"

Relax. delay 1.500 sec

Pulse 45.0 degrees

Acqg. time 3.502 sec

Width 5995.2 Hz

8 repetitions
OBSERVE H1,
DATA PROCESSING

Line broadening 0.2 Hz
FT size 65536

Total time 0 min, 51 sec

0423~-99-03-070-b-£fr8-16

399.9480259 &Bz

8.483
8.480
8.472
8.468

_J

7.120
7.116

7.109
7.105

5.666
5.657
5.641

5.698.

2.672
2,652

2.632

5.631
2.687

L

]lzﬂ‘:l:i

35 7.20

1.92

PRI T

ppm

IBHBHBHUBI
5.74 ppm

1.89

2.177

2.132
2.057

1.998
1.772
1.727
1.683
1.608

1.561
1.439

1.332
1.283

1.234

T

1.98

2.66 ppm

T

1.92

S24
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0628~99—03-070b—column1~13CNMR

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
Mercury-400BB "m400"

Relax. delay 0.801 sec

Pulse 45.0 degrees

Acg. time 1.199 sec

Width 25125.6 Hz

154 repetitions
OBSERVE C13, 100.5670144 MHz
DECOUPLE H1l, 399.9500406 MHz
Power 36 dB

31.657
28.684
25.039

S25

-
continuously on ; 5 o ~
WALTZ~-16 modulated o . 9 @
DATA PROCESSING 3 88 o s o
Line broadening 1.0 Hz o Py g R ao
s 0 . b4 - o ™
FT size 65536 N ™ . ’ n
: . - oN ~ ~ oM
Total time 108 hr, 54 min, 44 sec —t ~ m ™ 2
w
[+))
o
XX -
n
—
UJ“ﬂyHZU%?:qf_x$‘ LA AL RN A A i L T Ao W ! e i
ll]l!!5i|lf:1!l(:;lll!!ll]-’1'|1¥[4!\1;’!]!]!!5ll}lzliilfllllnél|l£ll[l’1'"f“: :}xl:!!l||-g!llxg-‘lli:lll[:!f!i!]ll[!i,!‘I!]l|ll
220 200 180 160 140 120 100 80 60 40 20 0 ppm



9z11-88-04-186-column~-1~1

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
Mercury-400BB "m400"

Relax. delay 1.500 sec

Pulse 45.0 degrees

Acg. time 3.502 sec

Width 5995.2 Hz

16 repetitions
OBSERVE H1l, 399.9480322 MHz
DATA PROCESSING

Line broadening 0.2 Hz
FT size 65536
Total time 1 min, 42 sec

8.482
478

\v—8.470

8.466

I

TR

ppm

2.12

n v o N9 O MmOV H O
o~ o~ N O O ®®oWwa o
RG] NN NN e
o e e e e e e e s e
~ o~ D N
1 3 H . H ! i i 1 i
[ i [ P

(O

e —~"7.245

-7.313

-

L R e R L L L L L L L L L

1.643
‘--1.625

<
Lt}
-

.
<

-~ 4.116
4.098

4.080

1.95.98

7.30 7.22 7.14 ppm
1.95 o 1.98
3.12
T T | T i T T I T T T T ] T
5 4 3
1.00
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9z11-88-04-186-column-1-1

Pulse Sequence: s2pul

@
(o]
<
~
N
(a}
(<)}
n
< o N
§ <&
\a o N
93
oN
<p
n
o
]
A ~
g &
N 4 =
N o
o N
BN o
a
<§
<
N
-4 ~
> i
. <9
b 3
Tl||ll||II:‘[llfi‘lil!;llII|!III[!II|’||Illllilllnl\Ill!l']'TTll||1ll[\l]!j]l::’l|II|l|)l!!!l!|!!liilllI||II11IIYI|:II1'!!I||IX
220 200 180 160 140 120 ‘ 100 80 60 40 20 0 ppm
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0609~99-03-170-b-£fxr10-11

S28

Pulse Sequence: s2pul SN YRGB AR R R R R R g2 s
@ 9f|w = N o o q o QGUemMmmMmmen KN NYMmAaNNN o od o ®
Solvent: CDC13 ® oo ~ =~~~ ©C N N N NN H o H o o e e e e - - dle o
~
Ambient temperature o
Mercury-400BB "m400" ; S
. s %
o
Relax. delay 1.500 sec
Pulse 45.0 degrees ©
Acqg. time 3.502 sec 2
Width 5995.2 Hz o
8 repetitions
OBSERVE H1, 399.9480272 MHz
DATA PROCESSING
Line broadening 0.2 Hz
FT size 65536 L
Total time 0 min, 51 sec —
I . — — — ]
) M, J \
“U“i]“““““l”!; ;hIE:m%hl:[JmI:H.iuﬂihlzt::: T:!;HHIIIx=|n111;ull|I|:111:!|11Hx!s:x::|Mr!u:!;::::;!IHgv:uil|l|!|e::§1;!||!1 'ii'”“!uii!“i'iﬂ’ﬂ
8.52 ppm 7,25 ppm 2.6 2.4 2.2 2.0 1.8 1.6 1.4 ppm 0.90 ppm
2.00 1.89 1.01 2.78
L 1.01 2.81
B L .
T T i 1 ‘ T T T i H T | T T T ] T i ] T T T i T I H T i 1
10 9 8 7 5 4 3 2 1 ppm
2.00 1.01 1.00 2.78
1.89 1.01 5.90 2.81



0609-99-03-170-b-£fxr10-11-13CNMR

Pulse Sequence: s2pul

Solvent: CDC1l3

Ambient temperature

File: 0609-99-03-170-b-frl10-11-13CNMR
Mercury-400BB "m400"

Relax. delay 0.801 sec

Pulse 45.0 degrees

Acqg. time 1.199 sec

width 25125.6 Hz

1000000 repetitions
OBSERVE C13, 100.5670128 MHz
DECOUPLE H1, 399.9500406 MHz
Power 36 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 65536

Total time 1089 hr, 7 min, 27 sec

77.313

22 880
76.680

149.456
124.630

36.300

34.280

29.210
22.828
19.305

42.949
14.083

150.660

I
Sl Mttt gt GG [ L e L e
| ‘V‘l ‘I i

bt ity 4
Gtk 1 i e f ke 2 gl i

Wl ol s

ALY ) i) el a Al Lk
i Hlin § g ;I||.,- il ;1‘* . N ot AN iy

l!ll(f!l,!lrlil![1]!;1[]!1]|||']!|‘15I’!lll}l:!l1!"l‘!!‘||=]1!!‘[](1'['|§}|’]-i!l]);31[|v
] | i i 1 l i 1 i i i i i

220 200 180 160 140 120 100 80 60 40
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0703-99-03-040-HPLC2

!
Pulse Sequence: s2pul 3 s © ?Q, : 5' 3 g\ S
m| |m S a1 K R
Solvent: CDC13 | foo L N N - ]
Ambient temperature ©
Mercury-400BB "m400"
Relax. delay 1.500 sec
Pulse 45.0 degrees
Acqg. time 3.502 sec ~
width 5995.2 Hz g
8 repetitions = <« o
OBSERVE H1, 399.9480266 Mz © N Q <« S
DATA PROCESSING o ~ - 2 ®
Line broadening 0.2 Hz hd o ©
FT size 65536 —
Total time 0 min, 51 sec
— _ ]
—H —_—T E— — —_— —
FTTTYTTTTTITITITITITT | oo TR R L R T T TR T T T IR
8.40 ppm 7.02 6.94 ppm 2.58 2.50 ppm 1.75 1.3 1.1 pPpm
M3 0.92 0.92 4.90 3.46 - 20.24
0.98 3.00
\j \ - — = . - e
—
= J\J
1 B _

10 9 8 7 6 5 4 3 2 1 ppm
0.92 0.98 3.46 3.00
0.92 4.90 20.24
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0205-99-02-154-£r10-27~-13C~-NMR

Pulse Sequence: s2pul

Solvent: CDC1l3

Ambient temperature

File: 0205-99-02-154-£fr10-27-13C-NMR
Mercury-400BB "m400"

Relax. delay 0.801 sec a g g ,‘3 g £
Pulse 45.0 degrees ”new LN « 5
Acqg. time 1.199 sec [N @ 2R . 0 n L]
width 25125.6 Hz : : o 0o 2
e - . N
658 repetitions - g i
~

OBSERVE C13, 100.5670213 MHz
DECOUPLE H1, 399.9500406 MHz

\

30.452

Power 36 dB 59 N 3
continuously on M e < «
WALTZ-16 modulated o o 3 S
DATA PROCESSING $
Line broadening 1.0 Hz N
FT size 65536 3

Total time 108 hr, 54 min, 44 sec

148.602

151.941
123.311
- 120.917

CllHu

- 157.827

2
l‘:.v' e
3ba,

:1‘|!::1I|::|II!X‘I|[I}!III]I!ll;:Illlllll[lII\II]W!|l!ll[llll]ll!!;ll:l[III|{IIII!I'I||!I||l§|Ill|ll!||!!III!IIIIII!IIIVII}IF

220 200 180 160 140 120 100 80 60 40 20 0 ppm
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0422-99-03-040-HPLC1

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
Mercury-400BB "m400"

Relax. delay 1.500 sec

Pulse 45.0 degrees

Acqg. time 3.502 sec

wWidth 5995.2 Hz

8 repetitions
OBSERVE H1, 399.9480258 MHz
DATA PROCESSING

Line broadening 0.2 Hz
FT size 65536

Total time 0 min, 51 sec

CNH:S

Me.

N
[
[y}

.
o

8.359

7.260
2.613
2.595
2.578
2.569
2.540

1.557
1.540
1.365
1.300
1.247
1.226
1.172
1.149
0.883

\

6.960
6.920
-1.571
1.523

6.907

2.697
2.666
2.648
.- 2.630
2.524

-

R TR R Ak
ﬂ]d‘l! hl!x.’ﬂghl.P I.ﬂ'ﬂ I‘r‘anrpmglnllrr.rpmp

_J

;N.flihIl5HH;I||l||||1|HH}HHJH\l[m!lml’ll!llll!

7.25 7.05 ppm

SR

2.66 2.56 ppm

TP iy
1.62 ppm

1.10 ppm

0.90 1.08 1.99
0.92 2.90

20.87
3.00

| )

0.91
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0422-99-03-040-HPLC1~13CNMR

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature
File: 0422-99-03-040-HPLC1-13CNMR
Mercury-400BB "m400"

Relax. delay 0.801 sec

Pulse 45.0 degrees

Acg. time 1.199 sec

Width 25125.6 Hz

508 repetitions
OBSERVE C13, 100.5670205 MHz
DECOUPLE H1, 399.9500406 MHz
Power 36 dB

continuously on

77.320

76.687

29.720
29.606

<«
WALTZ-16 modulated ¢ 9
DATA PROCESSING © ® : ,\ o
Line broadening 1.0 Hz o S a Voo e
FT size 65536 © o ~ - o - ©
w
Total time 10891 hr, 14 min, 36 sec nom . o K pd
o o N o«
o0 ™ I
o
33
o
N
-
-
-
0 ")
< .
® e @
s a3
n .
o~
n
o
b 4 i v iig Hn Nl b 4 1
i A N Ll N .”I'A',! ™y R T ‘,..H"..‘I‘ )\ I“”" ]
:{l\rFE(\I:%VIKK}I\I.’i!I]IE:: Ii.:ll|llll'|§'1'3$|II¢J[I[:v}\ln]!llIlilll!%(lli:.:lli;||||:1)]|:,}]!)![{‘I:'KII,F
200 180 160 140 120 100 80 60 40 20 0 ppm
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0720-99-03-042-£x15~-17

Pulse Sequence: s2pul

Solvent: CDCl3
Ambient temperature

6. a0
A

[ o 0 O
® © ~ M
§q @ n in
L . o e
G N K ]

1.282
--1.250

\

Mercury-400BB "m400"
Relax. delay 1.500 sec
Pulse 45.0 degrees “ u
Acqg. time 3.502 sec a Py
Width 5995.2 Hz - ®
8 repetitions . in : a
OBSERVE H1, 399.9480264 MHz o Q ° .
DATA PROCESSING noe ; " Lo B s
Line broadening 0.2 Hz q N : P o & S o X
FT size 65536 ' - o i
Total time 0 min, 51 sec i ! ‘
— B
SRR T TV OTT TR I T l’[TlTT[TmeTF'ﬂ'ITITTFi'!TlT&I' 1Trrmen'n]'Trrqnwpnmnqrrn[nwpnq‘rrrqmr{r
6.86 6.76 ppm 2.60 2.45 ppm 1.60 ppm 1.25 1.05 ppm
CQQHG ererer e e ceneeenesenennd — : U FRE it
2.00 8.01 2.16 20.24
i 2.99
_— _./_ —, "
a
= He
<
T T l T T T T l T T T T T T T T T [ T T T T l T 1 T T I T T T T l T T T T ' T | T li T l T T
10 9 8 6 5 4 3 1 ppm
2.00 2.16 2.99
8.01 20.24
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0720-99-03-042-£fr15-17~13CNMR

Pulse Sequence: s2pul

Solvent: CDC1l3
Ambient temperature

File: 0720-99-03-042-fr15-17-13CNMR

Mercury~-400BB "m400"

Relax. delay 0.801 sec

Pulse 45.0 degrees

Acqg. time 1.199 sec

width 25125.6 Hz

100000 repetitioms
OBSERVE C13, 100.5670121 MHz
DECOUPLE H1l, 399.9500406 MHz
Power 36 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 65536

Total time 108 hr, 54 min, 44 sec

, ||l Hh
n\. | I*l ”H“ ],|, ,,

T':" IIT [

220 200

157.347

152.345

120-452

L il |
i a‘*‘.: il

120

S35

iltﬁ”}:ﬂq

100

N n
N n
0 [
.hmmN‘
mOﬂMm
.
o o N
N N
o0 o e 2
d o= o - ™
S g 10 .
ll; m o < N
- s e
M ¢ © O N S
Mm N .
N
~
0
=]
—
<@
~

‘ |
"’ , JMI" 2t

o ¢ o

N ¢ -]

™m & v

oo oo

~ o ~

i b

|

80

60 40 20 0 ppm



0430-99-03-088-b-columnl

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature
File: 0430-99-03-088-b-cplumnl
Mercury-400BB "md400"
3 g8 Bl 3 Rk 0 5 g2 e SR
Relax. delay 1.500 sec 3 n 0 8 |- d afpf o 8 n ([(iln :‘1 N
Pulse 45.0 degrees q © © a |~ q MR oA Hl A - |
Acqg. time 3.502 sec = . S
Width 5995.2 Hz @
8 repetitions 5 ° m
OBSERVE H1, 399.948026{4 MHz m — © Y
DATA PROCESSING t?) e o
Line broadening 1.0 Hz - i ...
FT size 65536 :
Total time 0 min, 51 seq J
- 4+ *-P e j — ) // _ —
"I”"i"’”i’“’]"”f"”i"“i”"l 11' ‘H;“v‘ 1’1{"""””["1’]”[}7“}’” HH‘I!“]I““ H;HVz;:11::11!!5:!H‘1'H;":H H!:;::Sxfﬂltlhi!w::iwmzlllliizlg:
9.1 8.9 8.7 ppm7.36 7.22 ppm ppm 3.00 ppm 1.60 ppm - 1.3 1.1 ppm
C"HB 0.97 0.96 3.00 2.01 2.25 21.40
1.01 3.08
c02Me - -
l:/\/
o | L J
I _
T ! H v ! T T T T T l T H T T T ] i [ 1 T l T T i 1 T l T | 1 ’ T T T i j T T
10 9 7 6 5 4 3 2 1 ppm
0.97 0.96 2.01 21.40
1.01 3.00 2.25 3.08
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0430-99-03-088-b-columnl-13CNMR

Pulse Sequence: s2pul ~

Solvent: CDC13

Ambient temperature

File: 0430-99~03-088-b-columnl-13CNMR
Mercury-400BB "m400"

Relax. delay 0.801 sec

Pulse 45.0 degrees

Acqg. time 1.199 sec

width 25125.6 Hz

68 repetitions
OBSERVE C13, 100.5670151 MHz
DECOUPLE H1, 399.9500406 MHz

29.598
29.576

29.492
29.354

o o
Power 36 dB - N S
continuously on - a h e 4 o
o
WALTZ-16 modulated < © “ R =3
- .
DATA PROCESSING o R S
Line broadening 1.0 Hz - - :
FT size 65536 5 5
Total time 108 hr, 54 min, 44 sec ~ "
n
- S o ~
« ®
g R °
-
~ S a
~ ~
“ ~
1n
-

125.438

&
166.512

TR TS SAp——, P T A _—

L0 A B e e T 2 1 T T T I A Y B
- f I | | I i i |

'1|14!l[WTII]IIxK[IIIE}!lllitl

220 200 180 160 140 120 100 80 60 - 40 20 0 ppm
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0628-99-03-066a-HPLC2

Pulse Sequence: s2pul

8.806
5795
8.126
8.105
8.053
8.032
7.716
7.699
7.681
7.578
7.557
7.260
7239
3.084
3665
3.045
1.781
1.437
1.417
1.350
1.315
1.297
1.257

a

Solvent: CDC13
Ambient temperature
Mercury-400BB  "m400"

7.540

Relax. delay 1.500 sec
Pulse 45.0 degrees
Acqg. time 3.502 sec
Width 5995.2 Hz

8 repetitions
OBSERVE H1l, 399.9480264 |MHz
DATA PROCESSING

Line broadening 0.2 Hz
FT size 65536
Total time 0 min, 51 sec

7.228
1.722
0.878

0.860

1.455

- JbU“LMWJ e ) -

T

xg:xxl!llli[H!e!ll:!i::::g:lﬂéulll! [[[[ H{:::!llrux‘:l\r'EHHl":V‘Inzgllxlizll

8.85 ppm 8.2 8.0 7.8 ppm 7.34 ppm 3.16 ppm

1.4 1.1 ppm

0.99 0.97 1.03 1.01 2.09 2.12 2.24 3.00

1.04 1.02 - 18.87
CH%JLB

T T ] T 1 ] T T T 7 ] T T T ‘ I T [ T T T T 1 T T 1 T 7 T T T T T T ] 1 T T l T T T T
10 9 8 7 6 5 4 3 2 1 pPpm
0.99 1.04' 1.02 2.09 2.24 3.00
0.97 1.03 1.01 2.12 18.87
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0628-99-03-066a-HPLC2-13CNMR

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
Mercury-400BB "m400"

Relax. delay 0.801 sec

Pulse 45.0 degrees

Acqg. time 1.199 sec

Width 25125.6 Hz

262 repetitions
OBSERVE Cl13, 100.5670121 MHz
DECOUPLE H1, 399.9500406 MHz

77.320
76.687
29.659
29.629

(]
Power 36 dB n
continuously on o
WALTZ-16 modulated Moo
DATA PROCESSING * 3
. . o
Line broadening 1.0 Hz 2 o o ~ g
FT size 65536 o 23
Total time 1089 hr, 7 min, 27 sec 2~ n 3 © g S o §
=28 - v = m N o @
~ o - l‘; ™ o q N o
52 83N " -
. © " oo - . .
o N . o <
g3 5 8 '*
3 3
™M
<
o
@
<
~
Cull,
L\.;/ N
Jea
g " i 4 afed | L e it A R R i it 8 phlath i it b ki i dei Y
.’if,ﬁ‘@‘ i b L "EJ‘Qh"ﬂﬁJ} B T’ ‘ff,hhﬁil"fh Ll hiv \ i »"Vﬁ(‘ﬂ'ﬁwh'ﬁﬂhﬂ‘“ n
'|1l!i ;I!\llll‘ 'l:ll]l!-lIlX!|’;:|#%\lllkllllill]:]lll3i|I|:inl||Illlli!-'V}’l(i'[i:[]l!]]|]l
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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0705-99-02-160-fxr26-52~-HPLC1

Pulse Sequence: s2pul eSS mma > P S|® Pl I o e o

N N N NN d @ ¢ ~ o < W oo m oo o @

Solvent: CDC13 PN IPNNIEN g iy S N N o g - oA " 2 o|lo ol

Ambient temperature ) o et ] o '
Mercury-400BB "m400" \n " 4

2.170
0.869

2.226

Relax. delay 1.500 sec
Pulse 45.0 degrees
Acqg. time 3.502 sec
wWidth 5995.2 Hz
8 repetitions
OBSERVE H1, 399.9480266 MHz
DATA PROCESSING
Line broadening 0.2 Hz
FT size 65536
Total time 0 min, 51 sec

8.505
8.490

:Hg‘.!:li:lv:]ll\-io:ligiv:litlz:igqe ;I:x]E:-:;I:-,;:I-H:ll:uil:ui:h:
HE L t [

i P

r 8.55 ppm 7.2 Ppm 5.91 ppm 2.45 2.30 Ppm 1.50 ppm .04 0.94 ppm
Y.
F? 2.05 2.01 1.00 2.09 3.03
3.08
™ - \ ]
~ | — -
~~
N
J(; JLJ -~
T T I I i ‘ T T I I 1 T T 1 T I T T T ¥ T T T 1 T 1 \ T i i T T 1 T i T l T T I 1 T
10 9 8 7 6 5 4 3 2 1 pPpm
2.05 1.00 2.09 2.11 3.08
2.01 2.09 2.05 3.03
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.w,rl,“||]| i !
i Ll ""\‘M“M Hip“ AT L“v'”'jvmjip.
‘ il

0212-99-02-160-£fr26-52

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
Mercury-400BB "m400"

Relax. delay 0.801 sec

Pulse 45.0 degrees

Acqg. time 1.199 sec

Width 25125.6 Hz

172 repetitions
OBSERVE C13, 100.5670121 MHz
DECOUPLE H1l, 399.9500406 MHz
Power 36 4B

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 65536
Total time 10891 hr, 14 min, 36 sec

I Al (0 di
Ui‘whhﬂﬂlw ath"hﬂl i MR

I

77.320
76.680

—=—FF

149.669
30.674

22.767
13.900

30.742
21.745
13.923

120.963

132.377

150.576
137.813

b . i
” (il W f[n';ul 0 ,II

w,J|n|'h'wyy»g|(v.U‘,”wx

'HH “"\ & 1“1 u, i |f’|‘"" .'_HWH SICE AL
‘ || W ot! w;! il At 1

“|_ﬁ1w|JJ

i

220 200 180

E L 1 A B B B B R
| i : i

l!:!ll}:!w)'[::lllllll]l!!l!l!v!|l|:1!ttlx[[ll)iil\!}111'11!‘[11
' i !

160 140 120 100 80 60 40 20 0 ppm
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0720-99-04-034-HPLC

Pulse Sequence: s2pul

7.626
7.621
7.611
7.606
7.602
7.260
7.235
7.222

Solvent: CDC1l3
Ambient temperature
Mercury-400BB "m400"

7.631

Relax. delay 1.500 sec
Pulse 45.0 degrees
Acqg. time 3.502 sec
width 5995.2 Hz

8 repetitions
OBSERVE H1l, 399.9480262 MHz
DATA PROCESSING

Line broadening 0.2 Hz
FT size 65536
Total time 0 min,

8.589
8.450

51 sec

U

7.215

5.709
69
5.673
2.472
2.453
2.217
2.180
1.798
1.526
1.489
1.470
1.429
1.399
1.380
1.361
1.342
1.324
0.984
0.965
0.947
0.896
0.877

0.859

7.203

p I

I|:Il=’H\WHM}HH}!HI'IIH“HI'

8.4 8.0

7.6

0.99

m]mvil||Ii:||||l||I]HI(!:||1|IHIEIH:|

TP
5.74 ppm

H:IIH]I[HH}III||::lll.l:!lll!lilll#}l!l]

2.5 2.2 1.9

]!:IIIIHI[HHE:(IIIHHI

1.6

PP Iy on

ppm 0.94 ppm

1.00

1.04 2.06
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0721-99-04-034-HPLC

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
Mercury-400BB "m400"

Relax. delay 0.801 sec

Pulse 45.0 degrees

Acqg. time 1.199 sec

width 25125.6 Hz

10000000 repetitions
OBSERVE C13, 100.5670121 MHz
DECOUPLE H1, 399.9500406 MHz
Power 36 4B

continuously on

WALTZ-16 modulated
DATA PROCESSING

77.320
77.206
77.160
76.840
76.680

Line broadening 1.0 Hz g -
FT size 65536 © - S
Total time 10891 hr, 14 min, 36 sec oS a
@ -Nm
3 2 = o
« O . A m
~ 5 L - @
E " "o
o 3 -
@ 3
© v
o b
O o
~ % 5 ;
57 e 2
o
n m
Q- o
a S
Pr a
/) ]
AT
- =
) .
N
. : A J - JL - A
II{(IE!||l!l|l!l¥lllll‘lilliVlll‘llll!1!Illllillllli‘lil||!l!l]((l!(l|lI|Il¢u$l|l:[Illi}l()l[lll‘lllll[Illlll(ll}!!lil!(l{ll!
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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0603~99-03-165-3min~HPLC2

Pulse Sequence: s2pul

= _ana
ook

e
E Y o]

Solvent: CDCL3
Ambient temperature
Mercury-400BB "m400"

Relax. delay 1.500 sec

Pulse 45.0 degrees

Acqg. time 3.502 sec

width 5995.2 Hz

8 repetitions
OBSERVE H1l, 399.9480266 MHz
DATA PROCESSING

Line broadening 0.2 Hz
FT gize 65536
Total time 0 min, 51 sec

1.300

0.894

+ 2~ CuHz23

c// 2wl

Cl { é’.ll} WPWWWH?HWW Tm]TﬂTlTI'HTITHTl"le}TﬁTPTHTﬂ'ﬂ]TTTFITmeT[ﬂTl TWWTTWFTXWTWHTHTT]THTPTIT[ ITTT]TW[]TUTPTH‘I’ITU

<_S’°o‘9\\ 7.15 ppm |2.6 2.3 2.0 ppm 1.20 1.00 ppm
< >49%D - . } e
-~ r‘ >9%D 008 20 0.99 7 009 3.00

L:/v S— S95%D : ' - —

2.05 ’ 20.69
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0426-99-03-082~HPLC2

Pulse Sequence: s2pul é E
N
Solvent: CDC13 i M
Ambient temperature .
Mercury-400BB "m400"
Relax. delay 1.500 sec
Pulse 45.0 degrees .
Acg. time 3.502 sec ;‘ ‘-; -
width 5995.2 Hz : . @
8 repetitions « a “ o
~ . ™
OBSERVE H1l, 399.9480260 MHz - - Sl g °
DATA PROCESSING ~ Q 1;
Line broadening 0.2 Hz o s
FT size 65536 b4 i
Total time 0 min, 51 sec < A
® /
; ya
- - — —_— —
R L e I LR A A AN I R T a L e KA R R
C/!H} 8.3 7.9 7.5 ppm 2.7 2.4 2.1 1.8 ppm 1.35 1.10 ppm
2
0.23 1.90 21.03
0.76 1.06 3.00
[!‘
/ ’ <L AL% D - s 4
v
< 37%0
A Il
T T ] 1 l T T T 1 1 ¥ 1 [ T T 1 ¥ i ¥ I i T ¥ ¥ I T T T : T T ! i ¥ |
10 9 8 7 6 5 4 3 1 ppm
0.23 1.90 21.03
0.76 1.06 3.00
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0825-99-04-pyridine-Cc6D6

Pulso Sequoenco: s2pul

Solvont: CDCl3

Ambient tomperature

Pile: 0825-99-04-pyxridine-C6D6

Mercury-400BB "mdQ00"

Relax. delay 1.500 gec
Pulse 45.0 degrees
Acqg. time 3.502 sec

width 5995.2 Hz
8 repetitions

OBSERVE H1l, 399.9480454 MHz

DATA PROCESSING

Line broadening 0.2 Hz

FT size 65536
Total time 0 min,

51 sec

8.534
8.528

8.538

L

8.524
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2.00
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I
b.e 8.6 8.4 8.2 8.0 7.8 7.6

7.4 7.2 7.0 6.8 6.6 ppm

2.01
1.00

1.00

2.01
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0825~99-04-104a-pyridino~MAD
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8.2 7.8 7.4 7.0 6.6 pPpm 4.83 ppm 2.36 ppm 1.52 ppm ppm
2.00 0.65 1.02 0.18 5.72 34.97 2.78
3.840.39 1.89 0.58 3.59
FIPaA - - .L, - '
|} At A A X | J
1 T I 1 1 H ] 2 " T I 1 1 1 l i T T T l T ¥ T T T T 1 l L] I T ] { T T T [ T 1 t T ' T 1 ¥ T l EH T
10 9 8 7 6 4 3 2 1 ppm
2.00 0.65 1.62 .18 0.58 3.59
3.0439 1.89 5.72 34.97 2.78
%‘[/]
E D +MAD > Ly
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0825-99-04-4~tridecylpyridine-C6D6

1.235
1.215
1.209

Pulsze Sequenco: s2pul 5; 3 9\ 3
= M NN

Solvent: CDCL3 o Ao

Ambient temperature .

Mexrcury~-400BB "md4 00" ’ - -

Relax. delay 1.500 sec, I3

Pulge 45.0 degrees

Acq. time 3.502 gec

width 5995.2 Hz

8 xepetitions
OBSERVE H1, 399.9480452 MHz
DATA PROCESSING

Line broadening 0.2 H:

PP gize 65536

Total time 0 min, 51 sec

1.155
1.004
0.987
0.937
0.921

2.172

1,190
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10 9 8 7 6 5 4 3 2
2.00 1.87

2.03
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0825-99-04-105-4~-tridecylpyridine-MAD
Pulse Sequence: anulg :; Y 3 g ?\ '-; 3 g '-; 2 :2 R o
o ? b ¢ mnanesgaad
~ + ] - "mHAdAdAdddooo
\
-1 ! r :
.83 .
S99 a -
Te® | ~ 2 e
o ® ] |
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= o d o @
"8 238
Fl e . 228
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p—— 1 . - -— e —g— __4‘ . g PR -
S e e e e e L G R TH I T R L s L L s FITYIPE T T Uit L R W iy i i g
8.2 7.8 7.4 7.0 6.6 ppm pPpm 2.4 2.2 2.0 ppm 1.60 ppm 1.2 0.9 0.6 ppm
0.22 3.8D.36 1.86 0.16 5.81 1.83 ’ 35.59 OL‘IS.Od' 3.44
2.00 0.64 0.22 0.58 F.38 8.23 2.78
- Je - - - - -1 - — - //-’ -
1 A l . J I "\__IJ \}'A
T T ' v 1 T i 0 ] i I 1 v T ' T T 0 I i i [ L I l 1 1 ] ) L) 1 T | ’ ' T T I 1 i [ ¥ [ T T T L) I T T
10 9 8 7 6 5 4 3 2 1 prm
L o B ! - ' T S |
0.22 3.92.36 1.86 5.81 1.83 3.388.23 2.78

2.00 0.64 . 0.22 0.16 0.58 35.55.04 3.44



0825-99-04-104a-pyridine-MAD+4~-tridecylpyridine X x
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8.2 7.8 7.4 7.0 6.6 ppm 4.92 ppm 2.4 2.2 2.0 ppm 1.4 1.0 0.6 ppm
16.97 19 .M8654.70 0.70 100.00 44.534.25 15.40 X 341B54312.10 2.83
12.37 5.806.19 16.92 11.44 17.398.44 1120448 4.92 0.87
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10 9 8 7 6 5 4 3 2 1 ppm
2.56 203%7.71 0.10 0.41 10597 2538B79.13 2.13
G'Iiu 1.87 0.8278 2.55 1 73 (\”{-L 41029 1.40 8.BB.71 3.71 0.65
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0825-99-04-104b-4~tridecylpyridine-MAD+pyridine x X
PSS Bediofr 2012 R X SR OO 88 R0 9 als S| €9 S S n
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8.2 7.8 7.4 7.0 6.6 ppm 4.93 ppm 2.4 2.2 2.0 ppm 1.2 0.6 ppm
15 3B, 52 8.355.24 15.67 2.41 100.00 49.0413.33 14.55 Zx 33.907610.38 2.70518
2.50 17.52884.90 9.80 16.49 6.59 ) 152?850 4.49 1.27
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10 9 8 7 6 4 3 2 1 ppm
3 B%7 1.3283 2.48 0.38 1068351 25.23307.77 2.0613
0.40 21712678 1.55 (" 41584 1.35 1116609 3.36 0.95
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