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1. General

For thin layer chromatography (TLC), Merck Silica gel 60 F254 aluminum sheets were used. Flash
column chromatography was performed using Merck silica gel 60 (230-400 mesh). '"H NMR and
C NMR were recorded on a Bruker Avance 400. Proton chemical shifts are reported in ppm
downfield from tetramethylsilane or from the residual solvent as internal standard in CDCl; (6
7.26 ppm), in CD30D (6 3.31 ppm), and in (CD3)2SO (8 2.50 ppm). Carbon chemical shifts were
internally referenced to the deuterated solvent signals in CDCl; (6 77.0 ppm), in CDs;OD (6 49.0
ppm), and in (CDj3),SO (& 39.5 ppm). High-resolution mass spectra were recorded on a Thermo
Scientific LTQ Orbitrap ESI ion trap mass spectrometer. IR spectra were recorded on a Jasco FT
IR-4100 spectrometer.
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2. Synthesis of Dihydropyrans 1 in One Pot from Pyruvates and Aldehydes

General Procedure for the Synthesis of Dihydropyran Derivatives 1 (Table 2)

To a solution of aldehyde (1.0 mmol), and ethyl pyruvate (or methyl or benzyl pyruvate) (3.0
mmol) in CH3CN (1.0 mL), (S)-B-proline (23 mg, 0.2 mmol) was added at the room temperature
(25 °C) and the mixture was stirred at the same temperature for 24 h. The mixture was poured into
saturated aqueous NH4Cl solution (5 mL) and extracted with EtOAc. Organic layers were
combined, dried over Na,SO,, filtered, concentrated, and purified by flash column
chromatography (hexane/EtOAc) to afford 1. (S)-B-Proline was used as the catalyst for the
reaction because homochiral B-proline is more easily accessed than the racemic version.

(25%,45%)-Diethyl 2-hydroxy-4-(4-nitrophenyl)-3,4-dihydro-2H-pyran-2,6-dicarboxylate (1aa)
NO,

Flash column chromatography (hexane/EtOAc = 7:3); colorless solid. '"H NMR (400 MHz,
CDCl): 6 8.21 (d, J = 8.8 Hz, 2H), 7.45 (d, J = 8.8 Hz, 2H), 6.24 (dd, J = 2.4 Hz, 1.6, Hz, 1H),
4.60 (d, J=2.0 Hz, 1H), 4.39-4.23 (m, 4H), 3.98 (ddd, /= 12.4 Hz, 6.0 Hz, 2.4 Hz, 1H), 2.22 (ddd,
J=13.2Hz, 6.0 Hz, 1.6 Hz, 1H), 2.11 (ddd, J=13.2 Hz, 12.4 Hz, 1.6 Hz, 1H), 1.33 (t, /= 7.2 Hz,
3H), 1.31 (t, J = 7.2 Hz, 3H). °C NMR (100 MHz, CDCl3): & 168.7, 161.9, 149.9, 147.2, 141.9,
128.5, 124.1, 113.0, 94.3, 63.6, 61.6, 35.3, 34.7, 14.1, 13.9. ESI-HRMS: calcd for C;7H200sN
([M+H]") 366.1183, found 366.1190.

Compound 1aa; cyclic form/linear form = 4:1

NO,

OH EtO OEt
N, _OEFEt

Colorless solid. *donates the linear form. "H NMR (400 MHz, CDCls): 8 8.21 (d, J = 8.8 Hz, 2H x
4/5), 8.15* (d, J = 8.8 Hz, 2H x 1/5), 7.45 (d, J = 8.8 Hz, 2H), 6.24 (dd, J = 2.4 Hz, 1.6 Hz, 1H x
4/5), 4.64 (d, J = 1.7 Hz, 1H x 4/5), 4.39-4.23 (m, 4H), 4.01-3.88 (m, 1H), 3.37-3.22* (m, 4H x
1/5), 2.22 (ddd, J = 13.2 Hz, 6.0 Hz, 1.6 Hz, 1H x 4/5), 2.11 (ddd, J = 13.2 Hz, 12.4 Hz, 1.6 Hz,
1H x 4/5), 1.36-1.30 (m, 6H). BC NMR (100 MHz, CDCls): 8 191.6*, 168.7, 161.9, 160.3*, 150.0,
149.7*, 147.2, 141.9, 128.7*, 128.5, 124.1, 124.0*, 113.0, 94.3, 63.6, 62.8%, 61.5, 44.6*, 35.3,
34.79, 34.73*, 14.1, 13.95, 13.92*.
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Diethyl 4-(4-cyanophenyl)-2-hydroxy-3,4-dihydro-2 H-pyran-2,6-dicarboxylate (1ba)
CN

Flash column chromatography (hexane/EtOAc = 3:1); colorless solid. '"H NMR (400 MHz,
CDCl): 6 7.65 (d, J = 8.3 Hz, 2H), 7.39 (d, J = 8.3 Hz, 2H), 6.22 (dd, J = 2.0 Hz, 1.6 Hz, 1H),
4.64 (d,J = 2.0 Hz, 1H), 4.37-4.23 (m, 4H), 3.92 (ddd, J = 12.4 Hz, 6.0 Hz, 2.0 Hz 1H), 2.20 (ddd,
J=13.3 Hz, 6.0 Hz, 1.6 Hz, 1H), 2.09 (ddd, /= 13.3 Hz, 12.4 Hz, 1.6 Hz, 1H) 1.33 (t,J = 7.2 Hz,
3H), 1.31 (t, J = 7.2 Hz, 3H). >C NMR (100 MHz, CDCls): & 168.7, 162.0, 147.9, 141.8, 132.7,
128.5, 118.6, 113.2, 111.1, 94.4, 63.2, 61.6, 35.3, 34.9, 14.1, 13.9. ESI-HRMS: calcd for
C13H2006N ([M+H]") 446.1285, found 446.1289.

Diethyl 2-hydroxy-4-(4-(trifluoromethyl)phenyl)-3,4-dihydro-2 H-pyran-2,6-dicarboxylate
(1ca)
CF;

Flash column chromatography (hexane/EtOAc = 4:1); colorless solid. '"H NMR (400 MHz,
CDCl): 6 7.61 (d, J = 8.0 Hz, 2H), 7.39 (d, J = 8.0 Hz, 2H), 6.26 (dd, J = 2.0 Hz, 1.6 Hz, 1H),
4.55 (brs, 1H), 4.39-4.22 (m, 4H), 3.92 (ddd J = 12.4 Hz, 6.4 Hz, 2.0 Hz, 1H), 2.20 (ddd J = 13.3
Hz, 6.4 Hz, 1.6 Hz, 1H), 2.16-2.08 (m, 1H), 1.33 (t, J = 7.3 Hz, 3H), 1.31 (t, J = 7.3 Hz, 3H). '°C
NMR (100 MHz, CDCls): 6 168.8, 162.0, 146.5, 141.7, 129.5 (q, Jcr = 33 Hz), 128.0, 125.8 (q,
Jcr=3.6 Hz), 124.0 (q, Jcr = 270 Hz), 113.9,94.4, 63.2, 61.4, 35.5, 34.6, 14.1, 13.9. ESI-HRMS:
calcd for CgH9F5;0¢Na ([M+Na]+) 411.1026, found 411.1028.

Diethyl 4-(4-fluorophenyl)-2-hydroxy-3,4-dihydro-2 H-pyran-2,6-dicarboxylate (1da)
F

Flash column chromatography (hexane/EtOAc = 3:1); colorless solid. '"H NMR (400 MHz,
CDCl): & 7.25-7.21 (m, 2H), 7.06-7.01 (m, 2H), 6.26-6.24 (m, 1H), 4.62 (d, J = 2.0 Hz, 1H),
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4.39-4.22 (m, 4H), 3.83 (ddd J = 12.4 Hz, 6.2 Hz, 2.1 Hz, 1H), 2.18 (ddd J = 13.3 Hz, 6.2 Hz, 1.6
Hz, 1H) 2.13-2.06 (m, 1H) 1.33 (t, J= 7.1 Hz, 3H), 1.31 (t, J= 7.1 Hz, 3H). >C NMR (100 MHz,
CDCls): § 169.0, 162.2, 161.9 (d, J = 243 Hz), 141.3, 138.1 (d, Jor = 3 Hz), 129.1 (d, Jor = 8 Hz),
115.6 (d, Jer = 22 Hz), 115.0, 94.6, 63.1, 61.4, 35.8, 34.0, 14.1, 13.9. ESI-HRMS: calcd for
C17H,sFOgNa ([M+Na]") 361.1058, found 361.1059.

Diethyl 4-(4-chlorophenyl)-2-hydroxy-3,4-dihydro-2 H-pyran-2,6-dicarboxylate (1ea)
Cl

Flash column chromatography (hexane/EtOAc = 3:1); colorless solid. '"H NMR (400 MHz,
CDCl): 6 7.31 (d, J = 8.4 Hz, 2H), 7.20 (d, J = 8.4 Hz, 2H), 6.23 (dd, J = 2.2 Hz, 1.6 Hz, 1H),
4.54 (d,J=1.6 Hz, 1H), 4.38-4.21 (m, 4H), 3.82 (ddd J = 12.4 Hz, 6.2 Hz, 2.2 Hz, 1H), 2.17 (ddd
J=13.2 Hz, 6.2 Hz, 1.6 Hz, 1H), 2.09 (ddd, J=13.2 Hz, 12.4 Hz, 1.6 Hz, 1H), 1.32 (t,J = 7.2 Hz,
3H), 1.30 (t, J = 7.2 Hz, 3H). >C NMR (100 MHz, CDCls): & 168.9, 162.1, 141.4, 140.9, 132.9,
128.99, 128.97, 114.5,94.5, 63.1, 61.4, 35.6, 34.1, 14.1, 13.9. IR (CHCIs): 3442, 2982, 1731, 1650
1492, 1150, 830, 763 cm™. ESI-HRMS: calcd for C;7H;9ClOsNa ([M+Na]") 377.0762, found
377.0764.

2

Diethyl 4-(4-bromophenyl)-2-hydroxy-3,4-dihydro-2 H-pyran-2,6-dicarboxylate (1fa)
Br

Flash column chromatography (hexane/EtOAc = 4:1); colorless solid. '"H NMR (400 MHz,
CDCls): § 7.47 (d, J = 8.4 Hz, 2H), 7.15 (d, J = 8.4 Hz, 2H), 6.23 (dd, J = 1.6 Hz, 2.0 Hz, 1H),
4.56 (d, J = 2.0 Hz, 1H), 4.39-4.22 (m, 4H), 3.81(ddd J = 12.4 Hz, 6.4 Hz, 2.0 Hz, 1H), 2.17 (ddd
J=13.6 Hz, 6.4 Hz, 1.6 Hz, 1H), 2.09 (ddd, J = 13.6 Hz, 12.4 Hz, 2.0 Hz, 1H), 1.33 (t, J=7.2 Hz,
3H), 1.31 (t, J = 7.2 Hz, 3H). °C NMR (100 MHz, CDCls): § 168.9, 162.1, 141.4, 141.4, 131.9,
129.3, 120.9 114.4, 94.5, 63.1, 61.4, 35.5, 34.2, 14.1, 13.9. ESI-HRMS: calcd for C;7H;9BrOsNa
([M+Na]") 421.0257, found 421.0254.

S4



Diethyl 2-hydroxy-4-phenyl-3,4-dihydro-2 H-pyran-2,6-dicarboxylate (1ga)

Flash column chromatography (hexane/EtOAc = 4:1); colorless solid. '"H NMR (400 MHz,
CDCls): d 7.38-7.24 (m, 5H), 6.33-6.31 (m, 1H), 4.69 (brs, 1H), 4.39-4.23 (m, 4H), 3.86 (ddd J =
12.2 Hz, 6.2 Hz, 2.1 Hz, 1H), 2.50-2.11 (m, 2H), 1.33 (t, /= 7.0 Hz, 3H), 1.31 (t, J= 7.0 Hz, 3H).
PC NMR (100 MHz, CDCls): § 169.1, 162.3, 142.4, 141.2, 128.8, 127.6, 127.1, 115.3, 94.6, 63.0,
61.3, 35.7, 34.6, 14.1, 13.9. ESI-HRMS: caled for C;7H,0O¢Na ([M+Na]") 343.1152, found
343.1154.

Diethyl 2-hydroxy-4-(p-tolyl)-3,4-dihydro-2 H-pyran-2,6-dicarboxylate (1ha)
Me

Flash column chromatography (hexane/EtOAc = 4:1); colorless solid. '"H NMR (400 MHz,
CDCl3): 6 7.16 (s, 4H), 6.29 (dd, J = 2.0 Hz, 1.6 Hz, 1H), 4.50 (d, J = 1.6 Hz, 1H), 4.19-4.38 (m,
4H), 3.81 (ddd J = 12.0 Hz, 6.8 Hz, 2.0 Hz, 1H), 2.34 (s, 3H), 2.18 (ddd, 13.2 Hz, 6.8 Hz, 1.6 Hz,
1H), 2.16-2.09 (m, 1H), 1.32 (t, J = 7.2 Hz, 3H), 1.30 (t, J = 7.2 Hz, 3H). °C NMR (100 MHz,
CDCl3): 8 169.2, 162.3, 141.1, 139.3, 136.7, 129.5, 127.4, 115.6, 94.6, 63.0, 61.3, 35.7, 34.2, 21.0,
14.1, 13.9. IR (CHCls): 3436, 2983, 1730, 1649, 1151, 758, 701 cm”. ESI-HRMS: calcd for
C13H2306 ([M+H]") 335.1489, found 335.1499.

Diethyl 4-(4-ethynylphenyl)-2-hydroxy-3,4-dihydro-2 H-pyran-2,6-dicarboxylate (1ia)

OEt

Flash column chromatography (hexane/EtOAc = 1:3); cyclic form/linear form = 6:1; pale yellow
gum. 'H NMR (400 MHz, CDCls): § cyclic form: 7.43 (d, J = 8.0 Hz, 2H), 7.20 (d, J = 8.0 Hz,
2H), 6.22 (s, Hz, 1H), 4.78 (d, J = 1.1 Hz, 1H), 4.43-4.17 (m, 4H), 3.88-3.79 (m, 1H), 3.06 (s, 1H),
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2.00-2.19 (m, 2H), 1.23-1.34 (m, 6H); linear form 3.30-3.10 (m, 4H, 2 x CH,). *C NMR (100
MHz, CDCls): & cyclic form: 168.9, 162.1, 143.2, 141.4, 132.5, 127.6, 120.9, 114.4, 94.6, 83.2,
77.4, 63.0, 61.3, 35.5, 34.6, 14.0, 13.9; linear form (peaks distinguished from those of the cyclic
form): 191.7, 175.3, 72.1, 62.6, 62.1, 48.1, 26.6, 14.1. IR (CHCIs): 3456, 3277, 2983, 1729,1260,
1649, 1150,1055, 838, 767 cm™. ESI-HRMS: caled for CjoHz0O¢Na ([M+Na]") 367.1152, found
367.1154.

4-(2,6-Bis(ethoxycarbonyl)-2-hydroxy-3,4-dihydro-2 H-pyran-4-yl)benzoic acid (1ja)
COOH

COOH

OEt

Flash column chromatography (EtOAc); cyclic form/linear form = 2:1; pale yellow solid. '"H NMR
(400 MHz, CDCls) *donates the linear form: 6 8.07 (d, J = 8.3 Hz, 2H x 2/3), 8.01* (d, /= 8.3 Hz,
2H x 1/3), 7.36 (d, J = 8.3 Hz, 2H), 6.27-6.26 (m, 1H x 2/3), 4.33-4.14 (m, 4H), 3.96-3.84 (m, 1H),
3.36-3.13* (m, 4H x 1/3), 2.27-2.06 (m, 2H x 2/3), 1.32-1.23 (m, 6H). *C NMR (100 MHz,
CDCls): & cyclic form: 171.3, 169.0, 162.4, 160.4, 148.6, 148.4, 141.4, 130.7, 127.8, 127.7, 114.1,
94.7, 62.7, 61.6, 35.4, 34.8, 14.0, 13.9; linear form: 191.9 (CH,C(=0O)COOEt), 44.59
(CH,C(=0)COOEY). ESI-HRMS: calcd for C1gH200g Na ([M+Na]") 387.1050, found 387.1050.

Diethyl 2-hydroxy-4-(4-methoxyphenyl)-3,4-dihydro-2H-pyran-2,6-dicarboxylate (1ka)

OMe
OMe

OEt

Flash column chromatography (hexane/EtOAc = 3:1); cyclic form/linear form = 5:1; yellow gum.
'H NMR (400 MHz, CDCl;) *donates the linear form: § 7.18 (d, J = 8.6 Hz, 2H x 5/6), 7.15* (d, J
= 8.6 Hz, 2H x 1/6) 6.88 (d, J = 8.6 Hz, 2H x 5/6), 6.81* (d, J = 8.6 Hz, 2H x 1/6), 6.28-6.26 (m,
1H x 5/6), 4.62 (brs, 1H x 5/6), 4.38-4.16 (m, 4H), 3.80 (s, 3H x 5/6), 3.76* (s, 3H x 1/6), 3.85-
3.77 (m, 1H), 3.26* (dd, J=17.6 Hz, 7.2 Hz, 2H x 1/6), 3.16* (dd, /= 17.6 Hz, 7.2 Hz, 2H x 1/6),
2.20-2.06 (m, 2H x 5/6), 1.40-1.25 (m, 6H). *C NMR (100 MHz, CDCls): § cyclic form: 169.2,
162.3, 158.6, 141.0, 134.4, 128.5, 115.7, 114.2, 94.6, 63.0, 61.3, 55.3, 35.8, 33.8, 30.9, 14.1, 13.9;
linear form: 192.5 (CH,C(=0O)COOEt), 160.6 (CH,C(=0O)COOEt), 45.2 (CH,C(=0O)COOE?). ESI-
HRMS: calcd for CgH2,07Na ([M+Na]") 373.1258, found 373.1268.
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Diethyl 2-hydroxy-4-(4-hydroxyphenyl)-3,4-dihydro-2 H-pyran-2,6-dicarboxylate (11a)

OH

OEt

Flash column chromatography (hexane/EtOAc = 7:3); cyclic form/linear form = 4:1; yellow-
brown gum. '"H NMR (400 MHz, CDCl;) *donates the linear form: & 7.08 (d, J= 8.3 Hz, 2H), 6.82
(d, J= 8.5 Hz, 2H x 4/5), 6.76* (d, J = 8.6 Hz, 2H x 1/5), 6.27-6.26 (m, 1H x 4/5), 4.90 (brs, 1H x
4/5), 4.32-4.19 (m, 4H), 3.80-3.70 (m, 1H x 4/5), 3.24* (dd, J = 17.8 Hz, 7.2 Hz, 2H x 1/5), 3.14*
(dd, J = 17.8 Hz, 7.2 Hz, 2H x 1/5), 2.20-2.03 (m, 2H x 4/5), 1.35-1.24 (m, 6H). °*C NMR (100
MHz, CDCls): 8 cyclic form: 169.2, 162.7, 154.9,142.6, 140.8, 134.1, 128.7, 116.1, 115.7, 94.7,
63.0, 61.5, 35.8, 33.8, 14.1, 13.9; linear form: 192.6 (CH,C(=O)COOEt), 160.6
(CH,C(=0)COOEt), 45.2 (CH,C(=0)COOEt). ESI-HRMS: calcd for Cj;HO;Na ([M+Na]")
359.1101, found 359.1102.

Diethyl 2-hydroxy-4-(6-methoxynaphthalen-2-yl)-3,4-dihydro-2H-pyran-2,6-dicarboxylate
(1Ima)
OMe

Flash column chromatography (hexane/EtOAc = 3:1); cyclic form/linear form = 4:1; yellow gum.
'H NMR (400 MHz, CDCl;) *donates the linear form: & 7.75-7.11 (m, 6H), 6.39-6.35 (m, 1H x
4/5), 4.56 (brs, 1H x 4/5), 4.37-4.23 (m, 4H), 4.01-3.90 (m, 1H x 4/5), 3.92 (s, 3H x 4/5), 3.90* (s,
3H x 1/5), 3.38* (dd, J = 17.8 Hz, 7.0 Hz, 2H x 1/5), 3.26* (dd, J = 17.8 Hz, 7.0 Hz, 2H x 1/5),
2.30-2.13 (m, 2H x 4/5), 1.37-1.20 (m, 6H). *C NMR (100 MHz, CDCls): § cyclic form: 169.2,
162.3, 157.6, 141.2, 137.4, 133.6, 129.1, 127.4, 126.3, 126.0, 125.9, 119.1, 115.5, 105.6, 94.6,
63.1, 61.3, 553, 35.7, 34.6, 14.1, 13.9; linear form: 192.4 (CH,C(=O)COOEt), 160.6
(CH,C(=0)COOEt), 45.0 (CH,C(=0O)COOEt). ESI-HRMS: caled for CxnH,s0; ([M+H])
401.1594, found 401.1590.
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Diethyl 4-(furan-2-yl)-2-hydroxy-3,4-dihydro-2H-pyran-2,6-dicarboxylate (1na)

Flash column chromatography (hexane/EtOAc = 4:1); cyclic form/linear form = 3:1; brown gum.
'H NMR (400 MHz, CDCl;) *donates the linear form: & 7.37-7.27 (m, 1H), 6.33-6.06 (m, 2H +
1H x 3/4), 4.57 (brs, 1H), 4.39-4.20 (m, 4H), 4.05-3.90 (m, 1H x 4/4), 3.32* (dd, J = 18.0 Hz, 6.8
Hz, 2H x 1/4), 3.18* (dd, J = 18.0 Hz, 6.8 Hz, 2H x 1/4), 2.27-2.24 (m, 2H x 3/4), 1.36-1.28 (m,
6H). °C NMR (100 MHz, CDCl3): § cyclic form: 168.9, 162.1, 154.6, 141.8, 141.5, 112.2, 110.2,
105.2, 94.4, 63.0, 61.3, 31.9, 28.4, 14.1, 13.9; linear form: 192.0 (CH,C(=O)COOEY), 160.4
(CH2C(=0O)COOEt), 141.0, 105.9, 62.6, 42.3 (CH,C(=0O)COOQOE?t), 28.9. ESI-HRMS: calcd for
Ci5H1307Na ([M+Na]") 333.0945, found 333.0944.

Diethyl 4-cyclohexyl-2-hydroxy-3,4-dihydro-2 H-pyran-2,6-dicarboxylate (10a)

Flash column chromatography (hexane/EtOAc = 4:1); pale yellow gum: '"H NMR (400 MHz,
CDCl): 8 6.20 (m, 1H), 4.37-4.19 (m, 5H), 2.48-2.41 (m, 1H), 1.91-1.01 (m, 13H), 1.35 (t, J =
7.1 Hz, 3H), 1.30 (t, J = 7.1 Hz, 3H). °C NMR (100 MHz, CDCl;): 8 169.5, 162.4, 140.7, 115.3,
94.8, 62.8, 61.0, 40.7, 33.4, 29.9, 29.84, 29.82, 26.3 14.1, 13.9. ESI-HRMS: calcd for C;7H2606Na
([M+Na]") 349.1622, found 349.1631.

Diethyl 2-hydroxy-4-isopropyl-3,4-dihydro-2H-pyran-2,6-dicarboxylate (1pa)

Flash column chromatography (hexane/EtOAc = 4:1); colorless gum. 'H NMR (400 MHz,
CDCl): 8 6.17 (dd, J = 2.0 Hz, 1.6 Hz, 1H), 4.39-4.18 (m, 5H), 2.47-2.40 (m, 1H), 1.93-1.70 (m,
3H), 1.35 (t, J = 7.1 Hz, 3H), 1.30 (t,J = 7.1 Hz, 3H), 0.98 (d, J = 7.0 Hz, 3H), 0.96 (dd, J = 7.0
Hz, 3H). >C NMR (100 MHz, CDCls): § 169.5, 162.4, 140.9, 115.2, 94.9, 62.9, 61.1, 34.2, 30.7,
29.7,19.4, 14.2, 13.9. ESI-HRMS: calcd for C14H2306 ((M+H]") 287.1489, found 287.1497.
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Diethyl 4-(dimethoxymethyl)-2-hydroxy-3,4-dihydro-2 H-pyran-2,6-dicarboxylate (1qa)
MeO.___OMe

Flash column chromatography (hexane/EtOAc = 3:1); cyclic form (diastereomers)/linear form
(partly present as enol form) = 2:1; colorless gum. "H NMR (400 MHz, CDCl;) *donates the linear
form: & 6.19 (m, 1H x 2/3), 4.45-4.20 (m, SH + 1H x 2/3), 3.48-3.30* (m, 4H x 1/3), 3.41 (s, 3H x
2/3), 3.37 (s, 3H x 2/3), 3.28* (s, 6H x 1/3), 3.04-2.98 (m, 1H x 2/3), 2.98-2.88* (m, 1H x 1/3),
2.04-1.88 (m, 2H x 2/3), 1.40-1.25 (m, 6H). *C NMR (100 MHz, CDCLs): § (as the mixture) 192.5,
169.2, 162.1, 160.6, 141.5, 111.2, 105.8, 105.4, 94.5, 62.9, 62.4, 61.2, 54.6, 53.8, 53.5, 38.8, 35.0,
31.6, 28.6, 14.1, 13.9. ESI-HRMS: calcd for C;4H»;0g ((M+H]") 319.1387, found 319.1389.
Formation of 1qa was confirmed by the transformation to 7qa.

Compound Ira
Flash column chromatography (hexane/EtOAc = 7:3); colorless gum. Formation of 1ra was

confirmed by the transformation to 7ra.

(25*,45%)-Dimethyl 2-hydroxy-4-(4-nitrophenyl)-3,4-dihydro-2 H-pyran-2,6-dicarboxylate (1ab)

1ab

Flash column chromatography (hexane/EtOAc = 1:1); colorless solid; crystallized (CHCIl;/MeOH)
to give colorless crystals; mp 178-179 °C. Relative stereochemstry of was determined to be (25%*,
45%) by X-ray structural analysis. '"H NMR (400 MHz, CDCls): 8 8.21 (d, J = 8.7 Hz, 2H), 7.44 (d,
J=18.7 Hz, 2H), 6.26 (dd, J=2.4 Hz, 1.6 Hz, 1H), 4.57 (d, J= 2.0 Hz, 1H), 3.99 (ddd, J = 12.4 Hz,
6.0 Hz, 2.4 Hz, 1H), 3.89 (s, 3H), 3.82 (s, 3H), 2.23 (ddd J = 13.2 Hz, 6.0 Hz, 1.6 Hz, 1H) 2.13 (m,
1H). *C NMR (100 MHz, CDCl3): & 169.1, 162.3, 149.7, 147.2, 141.7, 128.5, 124.1, 113.4, 94.4,
53.8,52.5,35.3, 34.6. ESI-HRMS: calcd for C;sH;50sNNa ([M+Na]") 360.0690, found 360.0695.
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Dibenzyl 2-hydroxy-4-phenyl-3,4-dihydro-2 H-pyran-2,6-dicarboxylate (1gc)

Flash column chromatography (hexane/EtOAc = 4:1); colorless solid. '"H NMR (400 MHz,
CDCl): & 7.37-7.23 (m, 15H), 6.34 (m, 1H), 5.33 (d, J=12.4 Hz, 1H), 5.28 (d, /= 12.4 Hz, 1H),
524 (d,J=12.4 Hz, 1H), 5.20 (d, J= 12.4 Hz, 1H), 4.51 (brs, 1H), 3.84 (ddd, J = 12.4 Hz, 6.4 Hz,
2.0 Hz, 1H), 2.21 (ddd, J =12.4 Hz, 6.4 Hz, 1.6 Hz, 1H), 2.18-2.09 (m, 1H). °*C NMR (100 MHz,
CDCl): d 168.9, 162.0, 142.2, 141.0, 135.5, 134.5, 128.8, 128.7, 128.5, 128.4, 128.36, 128.31,
127.6, 127.1, 115.9, 94.7, 68.4, 66.9, 35.5, 34.7. ESI-HRMS: calcd for Cy;H,506 ([M+H]")
445.1646, found 445.1645.

3. Synthesis of Dihydropyrans from Pyruvates and f,y-Unsaturated o.-Ketoesters

Procedure for the Synthesis of Dihydropyrans from Pyruvates and ,y-Unsaturated o-
Ketoesters (Scheme 2)

To a solution of (E)-methyl 4-(4-nitrophenyl)-2-oxobut-3-enoate' (235.1 mg, 1.0 mmol), and ethyl
or benzyl pyravate (2.0 mmol) in CH3CN (1 mL), (S)-B-proline (17.3 mg, 0.15 mmol) was added
at room temperature (25 °C) and the mixture was stirred at the same temperature for 24 h. The
mixture was poured into saturated aqueous NH4Cl solution (5 mL) and extracted with EtOAc.
Organic layers were combined, dried over Na,SO,, filtered, concentrated, and purified by flash
column chromatography (hexane/EtOAc = 7:3) to afford 6aba (from ethyl pyruvate) or 6abc
(from benzyl pyruvate). Dihydropyrane derivatives 6aba (from ethyl pyruvate) and 6abc (from
benzyl pyruvate) had the methyl ester at both the sp® or sp carbon of the dihydropyran ring.

Compound 6aba (a mixture of dihydropyran derivatives in which the methyl ester group at either
at the sp” or sp® carbon of the dihydropyran ring)

.OH .
\__OEt EtO \ OHOMe

(0] 0]

Colorless solid; ratio 2:1. *donates the minor isomer. 'H NMR (400 MHz, CDCLs): 6 8.22 (d, J =
8.7 Hz, 2H), 7.45 (d, J = 8.7 Hz, 2H), 6.27-6.24 (m, 1H), 4.56 (d, J = 2.0 Hz, 1H x 2/3), 4.51* (d,
J =2.0 Hz, 1H x 1/3), 4.40-4.26 (m, 2H), 4.01-3.95 (m, 1H), 3.89* (s, 3H x 1/3), 3.82 (s, 3H x
2/3), 2.28-2.08 (m, 2H), 1.34* (t, J= 7.2 Hz, 3H), 1.32 (t, J = 7.2 Hz, 3H). *C NMR (100 MHz,
CDCl): 8 169.1, 168.6, 162.4, 161.9, 149.8, 147.1, 141.86, 141.81, 128.7, 128.5, 124.1, 123.8,
113.3. 113.0, 94.47, 94.41, 63.3, 61.6, 53.7, 52.4, 35.39, 35.37, 34.69, 34.65, 14.1, 13.9. ESI-
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HRMS: caled C16H,10sN ([M+H]") 352.1027, found 352.1030.

Compound 6abc (a mixture of dihydropyran derivatives in which the methyl ester group at either
at the sp® or sp° carbon of the dihydropyran ring) with compound 5abc (linear form of 6abc)

NO,

Othye MeO OBn

O O

Colorless solid; cyclic form/cyclic form/linear form = 1:1:0.75. '"H NMR (400 MHz, CDCl;): &
8.21-8.18 (m, 2H x 2/2.75), 8.13 (d, J = 8.8 Hz, 2H x 0.75/2.75), 7.45-7.33 (m, 7H), 6.28-6.25 (m,
1H x 2/2.75), 5.35-5.20 (m, 2H), 4.70-4.57 (brs, 1H x 2/2.75), 4.01-3.89 (m, 1H), 3.87 (s, 3H x
1/2.75), 3.83 (s, 3H x 0.75/2.75), 3.81 (s, 3H x 1/2.75), 3.37-3.21 (m, 4H x 0.75/2.75), 2.26-2.20
(m, 1H x 2/2.75), 2.16-2.07 (m, 1H x 2/2.75). *C NMR (100 MHz, CDCl3): § 191.2, 191.1, 169.0,
168.5, 162.4, 161.7, 160.7, 160.0, 149.7, 149.4, 147.2, 147.0, 141.7, 141.6, 135.3, 134.3, 134.1,
129.0, 128.8, 128.76. 128.75, 128.68, 128.61, 128.56, 128.50, 128.3, 124.1, 124.0, 113.6, 113.4,
94.55, 94.51, 68.6, 68.3, 67.2, 53.7, 53.2, 52.4, 44.5, 44.4, 35.3, 35.2, 34.8, 34.7, 34.6. ESI-
HRMS: caled CoH 008N ([M+H]") 414.1183, found 414.1187.

4. Synthesis of Cyclohexane Derivatives 7 from 1

General Procedure for the Synthesis of Cyclohexane Derivatives 7 from 1 (Table 3)

To a solution of dihydropyrane 1 (as a mixture with the corresponding linear form, 0.1 mmol), and
nitromethane (61.0 mg, 1.0 mmol) in CH,Cl, (0.5, mL), EtzN (1.51mg, 15 mol %) was added at
room temperature (25 °C). The mixture was stirred at the same temperature for 15 h. The mixture
was poured into saturated aqueous NH4Cl solution (4 mL) and extracted with CH,Cl,. Organic
layers were combined, dried over Na,SOs, filtered, concentrated, and purified by flash column
chromatography (hexane/EtOAc) to afford 7.

Diethyl 1,3-dihydroxy-2-nitro-5-(4-nitrophenyl)cyclohexane-1,3-dicarboxylate (7aa)
NO,

HO.,,

.OH
EtO 0

OEt

O NO; O See page S28 for X-ray crystal structure of 7aa.
Flash column chromatography (hexane/EtOAc = 7:3); colorless solid; crystallized (hexane/CHCl5)
to give colorless crystals; mp 136-138 °C. "H NMR (400 MHz, CDCl;): § 8.18 (d, J = 8.7 Hz, 2H),
7.40 (d, J =8.7 Hz, 2H), 5.56 (s, 1H), 4.37 (q, J = 7.2 Hz, 4H), 4.17 (s, 2H), 3.66 (tt, J = 12.8 Hz,
3.4 Hz, 1H), 2.22 (dd, J = 13.6 Hz, 3.4 Hz, 2H), 2.09 (dd, J = 13.6 Hz, 12.8 Hz, 2H), 1.36 (t, J =
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7.2 Hz, 6H). C NMR (100 MHz, CDCls): § 172.8, 149.5, 147.1, 127.9, 124.1, 86.9, 75.5, 63.5,
42.7,32.7, 14.0. ESI-HRMS: calcd for CisH2010N2Na ([M+Na]") 449.1167, found 449.1168.

Diethyl 5-(4-cyanophenyl)-1,3-dihydroxy-2-nitrocyclohexane-1,3-dicarboxylate (7ba)
CN

HO.,,,

\OH
EtO 0

OEt

O NO,O
Flash column chromatography (hexane/EtOAc = 3:1); pale yellow solid. 'H NMR (400 MHz,
CDCl3): & 7.61 (d, J=8.2 Hz, 2H), 7.34 (d, J = 8.2 Hz, 2H), 5.55 (s, 1H), 4.37 (q, J = 7.2 Hz, 4H),
4.13 (s, 2H), 3.59 (tt, J = 12.8 Hz, 3.2 Hz, 1H), 2.19 (dd, J = 13.6 Hz, 3.2 Hz, 2H), 2.06 (dd, J =
13.6 Hz, 12.8 Hz, 2H), 1.36 (t, J = 7.2 Hz, 6H). °C NMR (100 MHz, CDCl;): § 172.8, 147.5,
132.6, 127.9, 118.5, 111.2, 86.9, 75.5, 63.5, 42.7, 32.8, 14.0. ESI-HRMS: calcd for Ci9H»303N>
([M+H]") 407.1449, found 407.1437.

Diethyl 1,3-dihydroxy-2-nitro-5-(4-(trifluoromethyl)phenyl)cyclohexane-1,3-dicarboxylate
(7ca)
CF3

HO.,,

.OH
EtO \

OEt
O NO, O
Flash column chromatography (hexane/EtOAc = 4:1); colorless amorphous solid. "H NMR (400
MHz, CDCl;): 6 7.58 (d, J = 8.2 Hz, 2H), 7.34 (d, J = 8.2 Hz, 2H), 5.56 (s, 1H), 4.38 (q, J = 7.2
Hz, 4H), 4.12 (s, 2H), 3.60 (tt, J= 12.8 Hz, 3.4 Hz 1H), 2.21 (dd, J = 13.6 Hz, 3.4 Hz, 2H), 2.06
(dd, J = 13.6 Hz, 12.8 Hz, 2H), 1.36 (t, J = 7.2 Hz, 6H). °C NMR (100 MHz, CDCl;): & 172.9
146.0, 129.5 (q, Jcr = 32 Hz), 125.8 (q, Jcr = 3.6 Hz), 123.9 (q, Jcr = 270 Hz), 87.0, 75.6, 63.4,
42.9,32.5, 14.0. ESI-HRMS: calcd for CioHp3F305N ([M+H]") 450.1370, found 450.1360.

Diethyl 5-(4-fluorophenyl)-1,3-dihydroxy-2-nitrocyclohexane-1,3-dicarboxylate (7da)
F

HO.,,

.OH
EtO \

OEt

O NO,O
Flash column chromatography (hexane/EtOAc = 3:1); pale yellow solid. 'H NMR (400 MHz,
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CDCls): 8 7.18 (dd, J = 8.6 Hz, 5.2 Hz, 2H), 7.00 (t, J = 8.6 Hz, 2H), 5.55 (s, 1H), 4.37 (q, J = 7.2
Hz, 4H), 4.12 (s, 2H), 3.50 (tt, J = 12.8 Hz, 3.4 Hz, 1H), 2.19 (dd, J = 13.6 Hz, 3.4 Hz, 2H), 2.04
(dd, J = 13.6 Hz, 12.8 Hz, 2H), 1.36 (t, J = 7.2 Hz, 6H). >*C NMR (100 MHz, CDCl3): § 173.0
161.8 (d, Jor = 244 Hz), 137.7 (d, Jor = 3 Hz), 128.4, (d, Jor = 8 Hz), 115.6 (d, Jor = 22 Hz),
87.0, 75.8, 63.3, 43.3, 31.9, 14.0. ESI-HRMS: calcd for CisHysFOsN ([M+H]") 400.1402, found
400.1397.

Diethyl 5-(4-chlorophenyl)-1,3-dihydroxy-2-nitrocyclohexane-1,3-dicarboxylate (7ea)
Cl

HO.,

\OH
EtO 0

OEt

O NO,O
Flash column chromatography (hexane/EtOAc = 3:1); colorless solid. '"H NMR (400 MHz,
CDCl3): 8 7.29 (d J= 8.4 Hz, 2H), 7.15 (d, J = 8.4 Hz, 2H), 5.55 (s, 1H), 4.37 (q, /= 7.2 Hz, 4H),
4.11 (s, 2H), 3.50 (tt, J = 12.8 Hz, 3.4 Hz, 1H), 2.18 (dd, J = 13.6 Hz, 3.4 Hz, 2H), 2.04 (dd, J =
13.6 Hz, 12.8 Hz, 2H), 1.36 (t, J = 7.2 Hz, 6H). >C NMR (100 MHz, CDCL): & 172.9, 140.4,
132.9, 128.9, 128.3, 87.0, 75.7, 63.4, 43.1, 32.0, 14.0. IR (CHCl;): 3472, 2983, 2936, 1731, 1558,

1494, 1370, 1241, 1156, 1014, 760 cm™ ESI-HRMS: calcd for CsH,3CIOgN ([M+H]") 416.1107,
found 416.1095.

Diethyl 1,3-dihydroxy-2-nitro-5-(p-tolyl)cyclohexane-1,3-dicarboxylate (7ha)
Me

HO.,,

.OH
EtO 0

OEt

O NO,O
Flash column chromatography (hexane/EtOAc = 4:1); colorless solid. '"H NMR (400 MHz,
CDCl3): 8 7.13 (d, J= 8.6 Hz, 2H), 7.10 (d, J = 8.6 Hz, 2H), 5.56 (s, 1H), 4.37 (q, J = 7.2 Hz, 4H),
4.12 (s, 2H), 3.47 (tt, J= 12.8 Hz, 3.2 Hz, 1H), 2.32 (s, 3H), 2.19 (dd, J = 13.6 Hz, 3.2 Hz, 2H),
2.04 (dd, J = 13.6 Hz, 12.8 Hz, 2H), 1.36 (t, J = 7.2 Hz, 6H). °C NMR (100 MHz, CDCl;): &
173.1, 139.9, 136.8, 129.5, 126.8, 87.1, 75.9, 63.2, 43.3, 32.0, 20.9, 14.0. ESI-HRMS: calcd for
C19Ha0sN ([M+H]") 396.1653, found 396.1644.
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Diethyl 5-(4-ethynylphenyl)-1,3-dihydroxy-2-nitrocyclohexane-1,3-dicarboxylate (7ia)

HO.,

.OH
EtO 0

OEt

O NO,O
Flash column chromatography (hexane/EtOAc = 4:1); yellow solid. "H NMR (400 MHz, CDCl;):
0 7.44 (d,J = 8.2 Hz, 2H), 7.18 (d, J = 8.2 Hz, 2H), 5.55 (s, 1H), 4.37 (q, J= 7.2 Hz, 4H), 4.12 (s,
2H), 3.52 (tt, J=12.8 Hz, 3.4 Hz, 1H), 3.06 (s, 1H), 2.19 (dd, J= 13.6 Hz, 3.4 Hz, 2H), 2.06 (dd, J
= 13.6 Hz, 12.8 Hz, 2H), 1.36 (t, J = 7.2 Hz, 6H). °C NMR (100 MHz, CDCl5): § 172.9, 142.8,
132.5, 127.0, 121.0, 87.0, 83.1, 75.7, 63.3, 43.3, 32.4, 14.0. IR (CHCl;): 3466, 3289, 2982, 1735,
1560, 1446, 1370, 1241, 1156, 1023, 850 cm” ESI-HRMS: calcd for CaoHa4OsN (IM+H])
406.1496, found 406.1495.

Diethyl 5-(furan-2-yl)-1,3-dihydroxy-2-nitrocyclohexane-1,3-dicarboxylate (7na)

HO.,

.OH
EtO 0

OEt

O NO,O
Flash column chromatography (hexane/EtOAc = 3:1); yellow gum. '"H NMR (400 MHz, CDCls): &
7.31(dd, J=1.6 Hz, 0.8 Hz, 1H), 6.28 (dd, /= 3.2 Hz, 1.6 Hz, 1H), 6.04 (d, J= 3.2, Hz, 1H), 5.50
(s, 1H), 4.36 (q, J = 7.2 Hz, 4H), 4.10 (s, 2H), 3.60 (tt, J = 12.8 Hz, 3.5 Hz, 1H), 2.30 (dd, J =
13.6 Hz, 3.5 Hz, 2H), 2.06 (dd, J = 13.6 Hz, 12.8 Hz, 2H), 1.35 (t,J = 7.2 Hz, 6H). °C NMR (100
MHz, CDCl3): 6 172.9, 155.3, 141.6, 110.2, 104.9, 87.0, 75.4, 63.3, 40.8, 26.8, 14.0. ESI-HRMS:
calcd for C;6H200N ([M+H]") 372.1295, found 372.1305.

Diethyl 5-(dimethoxymethyl)-1,3-dihydroxy-2-nitrocyclohexane-1,3-dicarboxylate (7qa)
MeO.___OMe

HO.,,

.OH
EtO \

OEt

O NO,O
Flash column chromatography (hexane/EtOAc = 3:1); colorless gum. 'H NMR (400 MHz,
CDCl): 0 5.39 (s, 1H), 433 (q, J = 7.2 Hz, 4H), 4.11 (d, J = 5.4 Hz, 1H), 4.07 (s, 2H), 3.34 (s,
6H), 2.58-2.49 (m, 1H), 2.06 (dd, J = 13.6 Hz, 3.3 Hz, 2H), 1.70 (d, J = 13.6 Hz, 12.8 Hz, 2H),
1.36 (t, J= 7.2 Hz, 6H). °C NMR (100 MHz, CDCl3): § 173.2, 106.4, 87.4, 75.3, 63.1, 54.5, 37.1,
29.7, 14.0. ESI-HRMS: calcd for C;sH,50,0NNa ([M+Na]") 402.1371, found 402.1370.
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Diethyl 5-(2,2-dimethyl-1,3-dioxolan-4-yl)-1,3-dihydroxy-2-nitrocyclohexane-1,3-
dicarboxylate (7ra)

o

.OH
\__OFEt

Et0. 2

O NO,O
Flash column chromatography (hexane/EtOAc = 13:7); colorless solid. 'H NMR (400 MHz,
CDCls): 8 5.41 (s, 1H), 4.39- 4.29 (m, 4H), 4.10 (brs, 1H), 4.06 (brs, 1H), 4.01 (dd, J= 8.0 Hz, 6.4
Hz, 1H), 3.91 (dt, /= 12.4 Hz, 6.4 Hz, 1H), 3.66 (dd, J = 8.0 Hz, 6.4 Hz, 1H), 2.35-2.27 (m, 1H),
2.22-2.15 (m, 1H), 1.90-1.84 (m, 1H), 1.74 (t,J = 12.8 Hz, 1H), 1.72 (t, J = 12.8 Hz, 1H), 1.72 (t,
J=12.8 Hz, 1H), 1.37-1.30 (m, 12H). >C NMR (100 MHz, CDCl3): & 173.1, 173.0, 109.4, 87.3,
77.8, 75.3, 75.2, 67.2, 63.2, 39.2, 37.6, 30.5, 26.3, 25.1, 14.0. ESI-HRMS: calcd for C;7H2300N
([M+H]") 406.1708, found 406.1707.

Dibenzyl 1,3-dihydroxy-2-nitro-S-phenylcyclohexane-1,3-dicarboxylate (7gc)

HO.,

.OH
BnO L

OBn

O NO,O
Flash column chromatography (hexane/EtOAc = 4:1); colorless solid. '"H NMR (400 MHz,
CDCl3): 8 7.42-7.16 (m, 15H), 5.56 (s, 1H), 5.28 (s, 4H), 4.11 (brs, 2H), 3.49 (tt, /= 12.8 Hz, 3.2
Hz, 1H), 2.20 (dd, J = 13.6 Hz, 3.2 Hz, 2H), 2.04 (dd, J = 13.6 Hz, 12.8 Hz, 2H). >*C NMR (100
MHz, CDCls): 6 172.9, 141.8, 134.4, 128.87, 128.84, 128.7, 128.6, 127.2, 126.9, 87.1, 75.9, 68.9,
43.0, 32.4. ESI-HRMS: calcd for CogHy30sN ([M+H]") 506.1809, found 506.1794.

1-Benzyl 3-methyl 1,3-dihydroxy-2-nitro-5-(4-nitrophenyl)cyclohexane-1,3-dicarboxylate
(7abc)
NO,

HO.,,

.OH
MeO \

OBn

O NO,O
Synthesized from 6abe. Flash column chromatography (hexane/EtOAc = 3:1); colorless solid. 'H
NMR (400 MHz, CDCls): 6 8.18 (d, J = 8.4 Hz, 2H), 7.45-7.30 (m, 7H), 5.56 (s, 1H), 5.34 (d, J =
12.0 Hz, 2H), 5.30 (d, J = 12.0 Hz, 1H), 4.12 (d, J = 3.8 Hz, 2H), 3.91 (s, 3H), 3.69-3.63 (m, 1H),
2.26-2.20 (m, 2H), 2.12-2.02 (m, 2H). *C NMR (100 MHz, CDCL): 8 173.2, 172.7, 149.3, 147.1,
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134.3,129.0, 128.8, 128.7, 127.9, 124.1, 86.9, 75.6, 69.2, 54.0, 42.6, 32.6. IR (CHCls): 3465, 2983,
1740, 1559, 1509, 1347, 1245, 1155, 746, 698 cm™ ESI-HRMS: calcd for Co,Ha3010N, ([M+H]Y)
475.1347, found 475.1328.

5. Synthesis of 8 and 9 from 7

1,3-Dihydroxy-2-nitro-5-phenylcyclohexane-1,3-dicarboxylic acid (8gc)

O NO, O
To a solution of cyclohexane derivative 7ge (50.5 mg, 0.1 mmol) in CH3OH (1.0 mL), 10 wt% Pd-
C (5.0 mg) was added. The mixture was stirred at room temperature (25 °C) under hydrogen (1
atm) for 6 h. The mixture was filtered through celite, concentrated in vacuo, and purified by flash
column chromatographically (MeOH/EtOAc = 1:1) to afford 8gc as a colorless solid (30.9 mg,
95%).
'H NMR (400 MHz, CD;0D): § 7.33-7.18 (m, 5H), 5.69 (s, 1H), 3.45 (tt, J= 12.8 Hz, 3.6 Hz, 1H),
2.19 (dd, J = 13.6 Hz, 12.8 Hz, 2H), 2.10 (dd, J = 13.6 Hz, 3.6 Hz, 2H). °C NMR (100 MHz,
CD;OD): & 176.6, 144.3, 129.8, 128.1, 127.9, 88.7, 77.1, 44.7, 33.9. ESI-HRMS: calcd for
C14H ;605N ([M+H]") 326.0870, found 326.0880.

Diethyl 2-amino-5-(4-fluorophenyl)-1,3-dihydroxycyclohexane-1,3-dicarboxylate (9da)

F

HO.,

.OH
EtO \

OEt
O NH, O
To a mixture of cyclohexane derivative 7da (119.7 mg, 0.3 mmol) and 10 wt% Pd-C in MeOH
(1.0 mL), Et;SiH (478 pL, 3.0 mmol) was added dropwise from syringe at under nitrogen.” The
mixture of stirred at room temperature (25 °C) for 24 h until complete consumption of 7da (TLC).
The mixture was filtered through celite, concentrated in vacuo, and purified by flash column
chromatographically (hexane/EtOAc = 1:1) to afford 9da as a colorless solid (33.2 mg, 30%).
'H NMR (400 MHz, CDCl3): & 7.22-7.19 (m, 2H), 7.01-6.97 (m, 2H), 4.41-4.22 (m, 4H), 4.14 (s,
1H), 3.48-3.36 (m, 1H), 2.08-2.00 (m, 4H), 1.36-1.32 (m, 6H). °C NMR (100 MHz, CDCl;): &
174.3, 161.6 (d, Jcr = 244 Hz), 138.8, 128.4, (d, Jcr = 8 Hz), 115.5 (d, Jcr = 21 Hz), 75.0, 63.9,
63.1,42.9, 32.1, 14.0. ESI-HRMS: calcd for C;gHysFOgN ([M+H]") 370.1660, found 370.1664.
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6. Synthesis of Fluorodihydropyrans 10 from 1

General Procedure for the Synthesis Flurodihydropyran Derivatives 10 from 1 (Table 4)

To a solution of dihydropyran 1 (as a mixture with the corresponding linear form, 0.05 mmol) in
CH,Cl; (0.3 mL), diethylaminosulfur trifluoride (DAST) (16.1 mg, 0.1 mmol) was added at 0 °C,
and the mixture was stirred at the same temperature for 2 h.> The mixture was concentrated and
purified by flash column chromatography (hexane/EtOAc) to afford 10.

Diethyl 2-fluoro-4-(4-nitrophenyl)-3,4-dihydro-2 H-pyran-2,6-dicarboxylate (10aa)
NO,

O o)
Flash column chromatography (hexane/EtOAc = 4:1).
Major isomer. R, 0.37 (hexane/EtOAc = 7:3); pale yellow solid. 'H NMR (400 MHz, CDCls): §
8.19 (d, J = 8.6 Hz, 2H), 7.43 (d, /= 8.6 Hz, 2H), 6.47-6.46 (m, 1H), 4.39-4.29 (m, 4H), 3.94-3.90
(m, 1H), 2.66 (ddd, J = 30.0 Hz, 14.6 Hz, 8.2 Hz, 1H), 2.50-2.43 (m, 1H), 1.37 (t,J = 7.1 Hz, 3H),
1.34 (t, J = 7.1 Hz, 3H). °C NMR (100 MHz, CDCls): & 164.8 (d, Jcr = 31 Hz), 161.0, 148.6,
147.1, 142.4, 128.75, 128.73, 123.9, 112.0, 105.8 (d, Jcr = 232 Hz), 63.0, 61.9, 34.1, 33.9 (d, Jcr
=21 Hz), 14.1, 13.9. ESI-HRMS: calcd for C;7H;oFO;N ([M+H]") 368.1140, found 368.1141.
Minor isomer. R, 0.50 (hexane/EtOAc = 7:3); pale yellow solid. 'H NMR (400 MHz, CDCls): &
8.23 (d, J = 8.7 Hz, 2H), 7.44 (d, J = 8.7 Hz, 2H), 6.34 (d, J = 1.0, Hz, 1H), 4.39-4.27 (m, 4H),
4.00-3.94 (m, 1H), 2.59-2.53 (m, 1H), 2.17-2.02 (m, 1H), 1.36 (t, J= 7.2 Hz, 3H), 1.34 (t, J=7.2
Hz, 3H). °C NMR (100 MHz, CDCls): & 164.6 (d, Jcr = 31 Hz), 160.9, 148.6, 147.4, 141.7 (d,
Jer =3 Hz), 128.5, 124.3, 113.8, 105.4 (d, Jcr = 235 Hz), 63.1, 61.9, 34.5 (d, Jcr = 25 Hz), 34.0
(d, Jor = 2 Hz), 14.1, 13.9. ESI-HRMS: calcd for C;7H;oFNO; ([M+H]") 368.1140, found
368.1139.

Diethyl 4-(4-chlorophenyl)-2-fluoro-3,4-dihydro-2 H-pyran-2,6-dicarboxylate (10ea)
Cl

| F
O

O O
Flash column chromatography (hexane/EtOAc = 85:15).
Major isomer. Ry 0.45 (hexane/EtOAc = 4:1); yellow solid. 'H NMR (400 MHz, CDCLy): & 7.29
(d, J = 8.4 Hz, 2H), 7.17 (d, /= 8.4Hz, 2H), 6.43 (d J = 4.4 Hz, 1H), 4.38-4.25 (m, 4H), 3.80-3.76
(m, 1H), 2.60 (ddd, J = 27.6 Hz, 14.4 Hz, 8.0 Hz, 1H), 2.41-2.35 (m, 1H), 1.35 (t, /= 7.1 Hz, 3H),
1.34 (t, J = 7.1 Hz, 3H). >C NMR (100 MHz, CDCl;): & 165.2 (d, Jor = 32 Hz), 161.2, 141.8,

EtO
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139.7, 133.0, 129.1, 129.0, 128.8, 113.5, 106.1 (d, Jcr = 232 Hz), 62.9, 61.8, 34.4 (d, Jc = 24 Hz),
34.0 (d, Jor = 2 Hz), 14.1, 13.9. ESI-HRMS: calcd for Ci7HoFCIOs ([M+H]") 357.0900, found
357.0901.

Minor isomer. Ry 0.51 (hexane/EtOAc = 85:15); yellow solid. 'H NMR (400 MHz, CDCls): &
7.33 (d, J = 8.4 Hz, 2H), 7.18 (d, J = 8.4 Hz, 2H), 6.33 (s, 1H), 4.38-4.26 (m, 4H), 3.84-3.78 (m,
1H), 2.54-2.48 (m, 1H), 2.13-1.98 (m, 1H), 1.35 (t, J = 7.1 Hz, 3H), 1.32 (t, J= 7.1 Hz, 3H)."°C
NMR (100 MHz, CDCl): & 164.9 (d, Jer = 31 Hz), 161.2, 141.2 (d, Jor = 2 Hz), 139.6, 133.3,
129.1, 128.8, 115.3, 105.7 (d, Jer = 232 Hz), 62.9, 61.7, 34.7 (d, Jor = 25 Hz), 33.4 (d, Jer = 3
Hz), 14.1, 13.9. ESI-HRMS: calcd for C7H9FCIOs ([IM+H]") 357.0900, found 357.0900.

Diethyl 4-(4-bromophenyl)-2-fluoro-3,4-dihydro-2 H-pyran-2,6-dicarboxylate (10 fa)
Br

| F
O

O O
Flash column chromatography (hexane/EtOAc = 85:15).
Major isomer. R, 0.45 (hexane/EtOAc = 4:1); yellow gum. 'H NMR (400 MHz, CDCl;): & 7.44
(d, J = 8.3 Hz, 2H), 7.12 (d, J = 8.3 Hz, 2H), 6.42 (dd J = 0.8, 4.5 Hz, 1H), 4.37-4.25 (m, 4H),
3.78-3.74 (m, 1H), 2.60 (ddd, J = 27.6 Hz, 14.4 Hz, 8.0 Hz, 1H), 2.41-2.35 (m, 1H), 1.35 (t, J =
7.1 Hz, 3H), 1.34 (t, J = 7.1 Hz, 3H). >C NMR (100 MHz, CDCl): 8 165.1 (d, Jer = 32 Hz),
161.2, 141.9, 140.3, 131.8, 129.48, 129.46, 121.1, 113.4, 106.0 (d, Jcr = 232 Hz), 62.9, 61.8, 34.4
(d, Jor = 24 Hz), 34.0 (d, Joy = 2 Hz), 14.1, 13.9. ESI-HRMS: calcd for C;7H,9FBrOs ([M+H]")
401.0394, found 401.0404.
Minor isomer. R;0.51 (hexane/EtOAc = 4:1); yellow gum. 'H NMR (400 MHz, CDCls): & 7.48 (d,
J = 8.4 Hz, 2H), 7.12 (d, J = 8.4 Hz, 2H), 6.32 (s, 1H), 4.36-4.25 (m, 4H), 3.81-3.77 (m, 1H),
2.52-2.48 (m, 1H), 2.12-1.97 (m, 1H), 1.35 (t, J= 7.1 Hz, 3H), 1.32 (t, J= 7.1 Hz, 3H). °C NMR
(100 MHz, CDCl3): 8 164.8 (d, Jcr = 32 Hz), 161.1, 141.2 (d, Jcr = 3 Hz), 140.2, 132.1, 129.2,
121.3, 115.2, 105.6 (d, Jcr = 234 Hz), 62.9, 61.7, 34.7 (d, Jcr = 24 Hz), 33.5 (d, Jcy = 2 Hz), 14.1,
13.9. ESI-HRMS: calcd for C7HoFBrOs ((M+H]") 401.0394, found 401.0395.

EtO OEt

Diethyl 4-cyclohexyl-2-fluoro-3,4-dihydro-2 H-pyran-2,6-dicarboxylate (100a)

EtO

Flash column chromatography (hexane/EtOAc = 85:15); dr = 1:1, pale yellow gum. '"H NMR (400
MHz, CDCls): 8 6.33 (d,J =4.4 Hz, IHx 1/2), 6.26 (s,1H x 1/2), 4.36-4.21 (m, 4H), 2.50-0.90 (m,
20H). *C NMR (100 MHz, CDCl3): & 165.7 (d, Jcr = 33 Hz), 165.5 (d, Jcr = 32 Hz), 161.54,
161.50, 140.5 (d, Jcr = 3 Hz), 140.3, 116.1, 115.2, 107.1 (d, Jcr = 228 Hz), 106.4 (d, Jcr = 232
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Hz), 62.7, 62.6, 61.5, 61.4, 40.6, 35.28, 35.25, 30.9, 30.5, 29.9, 29.8, 29.7, 29.3, 29.1, 29.0, 28.8,
26.3, 26.13, 26.11, 14.2, 14.1, 13.9. ESI-HRMS: calcd for C;7HFOs ([M+H]") 329.1759, found
329.1766.

Diethyl 4-(dimethoxymethyl)-2-fluoro-3,4-dihydro-2H-pyran-2,6-dicarboxylate (10qa)

MeO OMe
| F
EtO OEt
(0]
(0] 0]

Flash column chromatography (hexane/EtOAc = 4:1); dr = 1:1, pale yellow gum. 'H NMR (400
MHz, CDCls): § 6.31-6.28 (m, 1H), 4.39-4.22 (m, 5H), 3.41 (s, 3H), 3.388 (s, 3H x 1/2), 3.383 (s,
3H x 1/2), 2.93-2.85 (m, 1H x 1/2), 2.72-2.65 (m, 1H x 1/2), 2.44-2.29 (m, 1H), 2.18 (ddd, J =
34.4 Hz, 14.8 Hz, 8.0 Hz, 1H x 1/2), 1.88 (ddd, J = 34.4 Hz, 14.0 Hz, 12.8 Hz, 1H x 1/2), 1.35 (tJ
=72Hz 3Hx 1/2),1.34 (t,J=7.2Hz,3Hx 1/2), 1.32 (t, /=72 Hz, 3H x 1/2), 1.31 (t,J=7.2
Hz, 3H x 1/2). >C NMR (100 MHz, CDCls): & 165.2 (d, Jor = 32 Hz), 165.1 (d, Jor = 32 Hz),
161.28, 161.20, 141.3 (d, Jcr = 3 Hz), 141.1, 112.1, 111.8, 106.1 (d, Jcr = 231 Hz), 106.0 (d, Jcr
=232 Hz), 105.2, 104.8, 104.7, 62.8, 61.6, 61.5, 54.5, 54.12, 54.09, 54.04, 32.8, 31.3, 28.0 (d, JcF
=24 Hz), 27.2 (d, Jcr = 25 Hz), 14.1, 13.9. ESI-HRMS: calcd for C4H»FO; ([M+H]") 321.1344,
found 321.1357.

7. Synthesis of 11-15 from 1

General procedure for the Synthesis of Aminodihydropyran Derivatives 11 and 12 from 1
(Scheme 4a)

To a solution of dihydropyran 1 (as a mixture with the corresponding linear form, 18.2 mg, 0.05
mmol) in CH,Cl; (0.5 mL), amine (0.1 mmol) was added at room temperature (25 °C), and the
mixture was stirred at the same temperature for 24 h. The mixture was concentrated and purified
by flash column chromatography to afford to afford aminodihydropyrane derivative 11 or 12.

Diethyl 2-((4-methoxyphenyl)amino)-4-(4-nitrophenyl)-3,4-dihydro-2 H-pyran-2,6-
dicarboxylate (11)

NO,

Flash column chromatography (hexane/EtOAc = 7:3); pale yellow solid. 'H NMR (400 MHz,
CDCl3): 6 8.22 (d, J= 8.4 Hz, 2H), 7.51 (d, J = 8.4 Hz, 2H), 7.07 (d, J = 8.8 Hz, 2H), 6.81 (d, J =
8.8 Hz, 2H), 5.89 (m, 1H), 4.27-4.08 (m, 4H), 4.01-3.90 (m, 2H), 3.78 (s, 3H), 2.38 (t, /= 12.8 Hz,
1H), 2.18 (ddd, J=12.8 Hz, 5.2 Hz, 1.8 Hz, 1H), 1.28 (t,J = 7.2 Hz, 3H), 0.96 (t, J = 7.2 Hz, 3H).
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PC NMR (100 MHz, CDCly): § 171.8, 164.4, 158.5, 151.5, 146.9, 138.0, 135.1, 129.7, 128.6,
124.0, 113.98, 113.94, 85.0, 63.0, 60.9, 55.3, 39.8, 35.7, 13.9, 13.7. IR (CHCls): 3347, 2935, 1729,
1582, 1509, 1346, 1246, 1180, 1029, 834, 749 cm™ ESI-HRMS: calcd for Cy4H,705N, ([M+H]")
471.1762, found 471.1762.

Diethyl 2-(benzylamino)-4-(4-nitrophenyl)-3,4-dihydro-2 H-pyran-2,6-dicarboxylate (12)

Flash column chromatography (hexane/EtOAc = 3:1); pale yellow gum: 'H NMR (400 MHz,
CDCl3): 8 8.19 (d, J= 8.8 Hz, 2H), 7.46 (d, J = 8.8 Hz, 2H), 7.43-7.18 (m, 5H), 5.73 (m, 1H), 4.60
(s, 1H), 4.56 (d, J=15.8 Hz, 1H), 4.19 (d, J= 15.8 Hz, 1H), 4.13-3.97 (m, 4H), 3.79-3.71 (m, 1H),
2.14 (tJ=12.4 Hz 1H), 2.07 (ddd, J= 12.4 Hz, 4.8 Hz, 1.6 Hz, 1H) 1.19 (t, J = 7.2Hz, 3H) 1.11 (t,
J = 7.2 Hz, 3H). °C NMR (100 MHz, CDCl;): & 173.4, 164.5, 151.5, 146.9, 138.1, 137.8, 128.8,
128.5, 127.9, 127.1, 123.9, 113.0, 83.9, 63.1, 61.1, 50.2, 41.4, 35.3, 13.9, 13.8. IR (CHCls): 3482,
2980, 1720, 1519, 1347, 1259, 1145, 1018, 856, 746, 697 cm™ ESI-HRMS: calcd for Cp4H,70,N,
([M+H]") 455.1813, found 455.1808.

General Procedure for the Synthesis Dihydro-1,2-diazepine Derivatives 13 and 14 (Scheme
4b)

To a solution of dihydropyran 1 (as a mixture with the corresponding linear form, 0.05 mmol) in
CH,Cl; (0.3, mL), hydrazine monohydrate (5.0 mg, 0.1 mmol) was added at room temperature
(25 °C), and the mixture was stirred at the same temperature for 2 h. The mixture was concentrated
and purified by flash column chromatography. The purified compound was solved in CDClj at
25 °C and kept for 3 h at the same temperature to give 13 or 14.

Diethyl 5-(4-nitrophenyl)-4,5-dihydro-1H-1,2-diazepine-3,7-dicarboxylate (13)
NO,

S J___OFEt

) HN-N 0
Flash column chromatography (hexane/EtOAc = 3:7); brown gum. 'H NMR (400 MHz, CDCl;): &
8.82 (s, 1H), 8.19 (d, /= 8.7 Hz, 2H), 7.34 (d, /= 8.7 Hz, 2H) 6.21 (d, /= 4.5, Hz, 1H), 4.36-4.27
(m, 2H), 4.25-4.17 (m, 2H), 4.07-4.03 (m, 1H), 3.28 (dd, /= 13.6 Hz, 12.4 Hz, 1H), 2.98 (dd, J =
13.6 Hz, 7.2 Hz, 1H) 1.33 (t, J = 7.1 Hz, 3H), 1.28 (t, J = 7.1 Hz, 3H). °C NMR (100 MHz,
CDCl): d 164.5, 163.3, 151.0, 146.9, 142.5, 130.7, 128.4, 124.0, 116.5, 62.6, 61.9, 43.0, 36.3,
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14.2, 14.1. ESI-HRMS: calcd for C7H,006N3 ([M+H]") 362.1347, found 362.1347.

Diethyl 5-(4-chlorophenyl)-4,5-dihydro-1H-1,2-diazepine-3,7-dicarboxylate (14)
C

o, [/ J___OEt

0 HN-N 0
Flash column chromatography (hexane/EtOAc = 1:1); brown gum. 'H NMR (400 MHz, CDCl;): &
8.75 (s, 1H), 7.30 (d, J = 8.4 Hz, 2H), 7.10 (d, J = 8.4 Hz, 2H) 6.23 (m, 1H), 4.34-4.20 (m, 4H),
3.90-3.85 (m, 1H), 3.28 (dd, /= 13.6 Hz, 2.8 Hz, 1H), 2.88 (dd, J = 13.6 Hz, 7.4 Hz, 1H), 1.32 (t,
J=1.1Hz, 3H), 1.29 (t, J = 7.1 Hz, 3H). C NMR (100 MHz, CDCls): & 164.6, 163.5, 142.9,
142.7, 132.8, 130.1, 128.8, 128.7, 118.3, 62.4, 61.7, 42.6, 36.6, 14.2, 14.1. ESI-HRMS: calcd for
C17H2C104N; ([M+H]") 351.1106, found 351.1079.

3,3'-(2-(4-Nitrophenyl)propane-1,3-diyl)bis(quinoxalin-2(1H)-one) (15)
NO,

2, 0,9

HN NH

@) 0]

To a solution of dihydropyrane laa (18.2 mg, 0.05 mmol) in CH,Cl, (0.3 mL), 1,2-
phenylenediamine (10.8 mg, 0.1mmol) was added at room temperature (25 °C), and the mixture
was stirred at the same temperature for 24 h. The mixture was concentrated and purified by flash
column chromatography (EtOAc) to afford 15 as a pale yellow solid (18.1 mg, 80%).

'H NMR (400 MHz, (CD3),S0): & 12.2 (brs 2H), 8.09 (d, J = 8.8 Hz, 2H), 7.67 (d, J = 8.8 Hz,
2H), 7.58 (dd, J = 8.0 Hz, 1.2 Hz, 2H), 7.39 (ddd, J = 8.0 Hz, 7.6 Hz, 1.2 Hz, 1H), 7.19 (ddd, J =
8.0 Hz, 7.6 Hz, 1.2 Hz, 1H), 7.15 (dd, J = 8.0 Hz, 1.2 Hz, 1H), 4.31 (quintet, J = 7.2 Hz, 1H),
3.33-3.23 (m, 4H). °C NMR (100 MHz, (CD3),SO): & 159.6, 154.6, 153.2, 145.9, 131.5, 131.3,
129.5, 129.1, 127.9, 123.2, 122.9, 115.1, 39.4, 38.7. ESI-HRMS: calcd for C,5H»004Ns ([M+H]")
454.1510, found 54.1515.

8. Synthesis of Pyridines 16 from 1

General Procedure for the Synthesis of Pyridines 16 from 1 (Table 5)

To a solution of dihydropyran 1 (as a mixture with the corresponding linear form, 0.1 mmol) in
CH;CN (0.4 mL), ammonium acetate (16.9 mg, 0.22 mmol) was added at room temperature
(25 °C), and the mixture was stirred at the same temperature for 24 h. The mixture was
concentrated and purified by flash column chromatography to afford 16.
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Diethyl 4-(4-nitrophenyl)pyridine-2,6-dicarboxylate (16aa)
NO,

X

EtO Et
NN O

O @)
Flash column chromatography (hexane/EtOAc = 3:2); pale yellow solid. 'H NMR (400 MHz,
CDCl;3): 8 8.51 (s, 2H), 8.39 (d, J= 8.8 Hz, 2H), 7.91 (d, J= 8.8 Hz, 2H) 4.53 (q, /= 7.1, Hz, 4H),
1.48 (t,J=7.1, Hz, 6H). °C NMR (100 MHz, CDCl;): 8 164.4, 149.7, 148.7, 148.5, 142.6, 128.3,
125.6, 124.6, 62.6, 14.2. ESI-HRMS: calcd for C;7H1704 N, ([M+H]") 345.1081, found 345.1081.

Diethyl 4-(4-chlorophenyl)pyridine-2,6-dicarboxylate (16ea)
Cl

Flash column chromatography (hexane/EtOAc = 7:3); colorless solid. '"H NMR (400 MHz,
CDCls): 8 8.46 (s, 2H), 7.69 (d, J = 8.4 Hz, 2H), 7.51 (d, J = 8.8 Hz, 2H) 4.51 (q, /= 7.1 Hz, 4H),
1.47 (t, J=7.1 Hz, 6H). °C NMR (100 MHz, CDCl;): & 164.7, 149.7, 149.4, 136.4, 134.4, 129.6,
128.4, 125.2, 62.5, 14.2. ESI-HRMS: calcd for C;7H;7CIO4N ([M+H]") 334.0841, found 334.0836.

Diethyl 4-(4-bromophenyl)pyridine-2,6-dicarboxylate (16fa)
Br

X

EtO Et
NN O

O O
Flash column chromatography (hexane/EtOAc = 7:3); colorless solid. '"H NMR (400 MHz,
CDCls): 8 8.46 (s, 2H), 7.67 (d, J = 8.8 Hz, 2H), 7.62 (d, J = 8.8 Hz, 2H) 4.51 (q, J = 7.1 Hz, 4H),
1.47 (t, J=7.1 Hz, 6H). °C NMR (100 MHz, CDCl;): & 164.7, 149.9, 149.4, 135.2, 132.2, 128.6,
125.2, 124.7, 62.5, 14.2. ESI-HRMS: calcd for C;7H;7BrO,;N ([M+H]") 378.0335, found 378.0335.
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4-(2,6-Bis(ethoxycarbonyl)pyridin-4-yl)benzoic acid (16ja)
COOH

X

EtO
N/ OEt

0 O
Flash column chromatography (EtOAc/MeOH = 10:1); colorless solid. '"H NMR (400 MHz,

CD;OD): & 8.58 (s, 2H), 8.19 (d, J = 8.4 Hz, 2H), 7.93 (d, J = 8.4 Hz, 2H) 4.50 (q, J = 7.2 Hz,
4H), 1.46 (t, J = 7.2, Hz, 6H). BC NMR (100 MHz, CDs;0OD): 6 169.5, 165.8, 151.7, 150.7, 141.5,
131.7, 131.2, 128.4, 126.6, 63.4, 14.5. ESI-HRMS: calcd for C;gH;s0¢N ([M+H]") 344.1129,
found 344.1127.

Diethyl 4-(4-hydroxyphenyl)pyridine-2,6-dicarboxylate (16la)
OH

Et =
(0] N OEt

O o)
Flash column chromatography (hexane/EtOAc = 7:3); colorless solid. '"H NMR (400 MHz,

CD;0D):  8.46 (s, 2H), 7.67 (d, J = 8.4 Hz, 2H), 7.00 (d, J = 8.4 Hz, 2H), 4.50 (q, J = 7.2 Hz,
4H), 1.46 (t, J = 7.2 Hz, 6H). >C NMR (100 MHz, CD;0D): 8 165.0, 157.9, 150.5, 149.1, 128.6,
128.4, 124.8, 116.4, 62.4, 14.2. ESI-HRMS: calcd for Cj7H;sOsN ([M+H]") 316.1179, found
316.1179.

Diethyl 4-(furan-2-yl)pyridine-2,6-dicarboxylate (6na)

Flash column chromatography (hexane/EtOAc = 7:3); colorless solid. '"H NMR (400 MHz,
CDCl): 6 8.45 (s, 2H), 7.61 (d, J = 1.6 Hz, 1H), 7.06 (dd, J = 3.6 Hz, 0.4 Hz, 1H), 6.57 (dd, J =
3.6 Hz, 1.6 Hz, 1H), 4.50 (q, J = 7.2 Hz, 4H), 1.47 (t, J = 7.2 Hz, 6H). °C NMR (100 MHz,
CDCls): 8 164.7, 149.9, 149.3, 144.9, 139.9, 121.5, 112.5, 110.8, 62.4, 14.2. ESI-HRMS: calcd for
C5H 605N ([M+H]") 290.1023, found 290.1027.
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Diethyl 4-cyclohexylpyridine-2,6-dicarboxylate (160a)

Flash column chromatography (hexane/EtOAc = 7:3); colorless solid. '"H NMR (400 MHz,
CDCl): 8 8.11 (s, 2H), 4.48 (q, J = 7.2 Hz, 4H), 2.70-2.63 (m, 1H), 1.96-1.86 (m, 4H), 1.82-1.76
(m, 1H), 1.45 (t,J= 7.2 Hz, 6H), 1.53-1.25 (m, 5H). *C NMR (100 MHz, CDCl;): 8 165.0, 159.5,
148.6, 126.5, 62.2, 43.9, 33.3, 26.3, 25.7, 14.2. ESI-HRMS: calcd for C;7HyO4N ([M+H])
306.1700, found 306.1702.

Diethyl 4-isopropylpyridine-2,6-dicarboxylate (16pa)

E OEt
tO N/

0] O
Flash column chromatography (hexane/EtOAc = 7:3); colorless gum. 'H NMR (400 MHz,
CDCl): 8 8.12 (d, J= 0.8 Hz, 2H), 4.47 (dq, J = 7.2 Hz, 1.6 Hz, 4H), 3.10- 3.08 (m, 1H), 1.45 (dt,
J=72Hz, 1.6 Hz, 6H), 1.31 (dd, J= 7.0 Hz, 1.6 Hz, 6H). °C NMR (100 MHz, CDCl5): 8 165.0,
160.4, 148.7, 126.1, 62.2, 33.7, 22.9, 14.2. ESI-HRMS: calcd for C;4H,004N ([M+H]") 266.1387,
found 266.1388.

Diethyl 4-(dimethoxymethyl)pyridine-2,6-dicarboxylate (16qa)
MeO.___OMe

EtO OEt

(@)
2N/
(@]

Flash column chromatography (hexane/EtOAc = 7:3); colorless solid. '"H NMR (400 MHz,
CDCls): 6 8.33 (s, 2H), 5.48 (s, 1H), 4.48 (q, J = 7.2, Hz, 4H), 3.34 (s, 6H), 1.44 (t, J = 7.2 Hz,
6H). °C NMR (100 MHz, CDCls): & 164.5, 149.8, 149.0, 125.9, 100.5, 62.3, 52.8, 14.2; ESI-
HRMS: calcd for C4H2006N ([M+H]") 298.1285, found 298.1287.

Diethyl 4-(2,2-dimethyl-1,3-dioxolan-4-yl)pyridine-2,6-dicarboxylate (16ra)
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Flash column chromatography (hexane/EtOAc = 1:1); colorless gum. 'H NMR (400 MHz,
CDCls): 8 8.23 (s, 2H), 5.18 (t, /= 6.8 Hz, 1H) 4.48 (q, J = 7.2 Hz, 4H), 4.43 (dd, J = 8.4 Hz, 6.8,
Hz, 1H), 3.72 (dd, J = 8.4 Hz, 7.2 Hz, 1H), 1.56 (s, 3H), 1.49 (s, 3H), 1.44 (t, J= 7.2 Hz, 6H). °C
NMR (100 MHz, CDCls): § 164.5, 152.1, 149.0, 124.8, 110.9, 75.9, 70.7, 62.4, 26.3, 25.6, 14.2.
ESI-HRMS: calcd for C1¢H206N ([M+H]") 324.1442, found 324.1440

9. Analysis of Reversibility between Cyclic and Acyclic, Linear Forms of 1aa

When a solution of the cyclic form of 1aa (cyclic form/linear form >20:1) in CDCls or in CD;CN
was stored at 25 °C, no increase of the linear form was detected at least for a week.

When a solution of the cyclic form of 1aa was kept in the presence of B-proline (0.2 equiv) in
CDs;CN at 25 °C under the same condition as that of the catalytic reaction to form 1aa, however,
the linear form increased gradually to reach the ratio of the cyclic form/linear form to be 1:1.
The time required to become the 1:1 ratio ranged from several hours to 2 days depending on the lot
of compound 1aa and of the solvent, suggesting that the moisture and/or acid content in solvents
affect the time required to reach the 1:1 ratio. But, further keeping of the solutions of the 1:1
ratio of the cyclic/linear forms of laa at the same temperature did not alter the ratio further.
Subsequently, when acetic acid (0.4 equiv) was added to the mixture, the 1:1 ratio of the
cyclic/linear forms of 1aa was unchanged.

When a solution of the cyclic form of 1aa was kept with methyl pyruvates in the presence of 8-
proline (0.2 equiv) in CD3;CN, the ratio of the cyclic/linear forms of 1aa also became 1:1, and
formation of Saba and 6aba was not detected. That is, although the cyclic form of 1laa was
converted to the linear form in equilibrium in the presence of p-proline, no retro-Michael reaction
of 1aa occurred under this condition.

Whereas addition of 3-proline to a solution of the cyclic form of 1aa increased the linear form up
to 1:1, addition of (S)-L-alanine instead of B-proline to the cyclic form of 1aa did not increase the
linear form; the cyclic/linear form of 1aa was retained as >20:1. Addition of acetic acid to a
solution of the cyclic form of 1aa (cyclic form/linear form >20:1) in CD3CN increased the ratio of
the cyclic form/linear form to 10:1 at 25 °C after 1 day. Addition of Et;N to a solution of the
cyclic form of 1aa (cyclic form/linear form >20:1) in CD3;CN increased the ratio of the cyclic
form/linear form to 1:1 at 25 °C after 7 min. On the other hand, addition of pyrrolidine to a
solution of 1aa resulted in decomposition of 1aa (formation of a complex mixture).

-Proline catalyzed the formation of 1 and also enhanced the equilibrium between the cyclic and
the linear forms of 1aa; the ratio of the cyclic/linear forms was 1:1 under the equilibrium in the
presence of B-proline. Depending on the conditions used, the ratios of the cyclic form/linear
form reached to certain values.

10. Plausible Mechanism for the Formation of 1 from Pyruvates and Aldehydes

A plausible mechanism for the formation of products 1 (R' = R, R* = Et) is shown in Scheme S1.
We suggest that pyruvate forms an enamine with -proline and that this enamine reacts with
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aldehydes to generate the intermediate f3,y-unsaturated a-ketoesters via an aldol condensation.
The pyruvate enamine then further reacts with the f,y-unsaturated oa-ketoesters by Michael
addition. Cyclization via enol formation of the diketoester intermediate gives the dihydropyran
derivatives. The aldehyde may also form an iminium ion with f-proline before the reaction with
the pyruvate enamine and the formation of the 3,y-unsaturated a-ketoesters may be accomplished
via a Mannich reaction-elimination route.

Scheme S1. A plausible mechanism of the p-proline-catalyzed
formation of 1 from pyruvate and aldehyde.

11. X-Ray Crystal Structures of 1ab and 7aa

Compound 1ab was crystallized from CHCI3/MeOH. The relative stereochemistry of 1ab was
determined to be (25*,45*) by the X-ray structural analysis (Figure S1).

Compound 7aa was crystallized from hexane/CHCl;. The relative stereochemistry of 7aa was
determined by the X-ray structural analysis (Figure S2).

The X-ray crystal structure data of lab and 7aa have been deposited in the Cambridge
Crystallographic Data Centre:

CCDC 1012430 for compound 1ab.

CCDC 1012431 for compound 7aa.

These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via
www.ccdc.cam.ac.uk/data request/cif.

S26



Figure S1. X-ray crystal structure of compound 1ab.
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Figure S2. X-ray crystal structure of compound 7aa.
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N A NNNDNOOOMOOOONNNNNNNNNNNMDD®ODE@®EEOAdAAAAAAMNOO N EXPNO 20
l\l\&OkO&vavwvvwvwwvvwvvvvwvvwmmmmmmm(\](\](\l(\l&l(\l(\l-—!ﬂ\—i\—(PROCNO !
F2 - Acquisition Parameters
Date 20120622
Time 11.41
INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8250.825 Hz
FIDRES 0.125898 Hz
AQ 3.9715421 sec
RG 512
DW 60.600 usec
DE 6.00 usec
TE 296.3 K
D1 1.00000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 15.00 usec
PL1 2.70 dB
SFO1 400.2324716 MHz
F2 - Processing parameters
ST 32768
SF 400.2300047 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
R R N I B
9 8 7 6 5 4 3 2 1 0 ppm
[=] - - - | < [=2]
S S el |8 o S
< - - - ™| ©
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Current Data Parameters

— 0 — 0 O — O =
am amrows - Y a83 3o 29 o o NAME Jun21-2012
A Tom Qo 3 < o o 0 = o = m EXPNO 70
— — L R B I — =3} [ el ol 0 o o m [ R PROCNO 1
‘ ‘ \/ / \/ ’ ’ \4/) \/ \/ ‘ \/ F2 - Acquisition Parameters
Date 20120622
Time 2.11
INSTRUM avance400
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 4000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631696 sec
RG 80.6
DW 20.800 usec
DE 6.00 usec
TE 297.9 K
D1 2.00000000 sec
EtO dii 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0 sec
MCWRK 0.01500000 sec
== CHANNEL fl ==
13C
Pl 10.00 usec
PL1 -2.00 dB
SFO1 100.6479773 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 2.70 dB
PL12 17.10 dB
PL13 17.10 dB
SFO2 400.2316009 MHz
F2 - Processing parameters
ML*WWUWL‘MSI 32768
SF 100.6379140 MHz
WDW EM
SSB 0
\ \ T \ ' T T \ T \ \ I 0 1-00 Hz
200 180 160 140 120 100 80 60 40 20 ppmec 1.40
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7.447
7.426
7.212
7.192

Current Data Parameters

)W 00N A0 OWNOFFONWOWMNMUWULW OO AN OO MO O o

NOM~ 00O~ WO FTNONNNAONON A M WL O W= NOOG M WL s NAME Marl10-2014
N> MO NNNNNNNNNNNNNNAADODOWOMNOAAOOOO MO NNNNNN EXPNO 20
ORISR TS U U S U U S U U R s A L A~ U~ U O B 4D C\IC\INNHHHH‘—(HHHH‘—!PROCNO 1

oM o oM
/ / / K\:>§§%’ \\é§4ﬁ2;222222255=ﬁL’A F2 - Acquisition Parameters
Date 20140310

Time 16.21
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 17.32
DW 62.400 usec
OEt DE 6.50 usec
TE 299.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 8.00000000 w
F2 - Processing parameters
SI 65536
SF 400.1300101 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
il
N L E L I I
9 8 7 6 5 4 3 2 1 ppm

NN © [ (=] - M (OO [=2] “

©|© (=] =7} <t © |vn o (=] -

NN [=] (=] n - QO - [==]
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Current Data Parameters

NAME Marl0-2014
EXPNO 30
PROCNO 1
F2 - Acquisition Parameters
~ o o o WM~ WO NMY O Date 20140310
~ m (o2} — NO = 1M~ WL o =T — YN0 O WO 0 el = O — =T N . -
. - . c e e e e e 0 N M A~ OO AMm — nwo  w© —o o Time 20.34
— o © o« MmN N O = . M MR L . [ . M
o ~ © © T MNNNN o e M 0N Mmoo @ w0 = w0 - = M INSTRUM spect
T W TN TN T R
TD 65536
SOLVENT CDC13
NS 4000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
‘| AQ 1.3631488 sec
RG 195.88
DW 20.800 usec
DE 6.50 usec
TE 300.3 K
D1 2.00000000 sec
D11 0.03000000 sec
O TDO 1
()Et ======== CHANNEL fl ========
SFO1 100.6228293 MHz
O NUCl 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SF02 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
PLW13 0.28125000 W
F2 - Processing parameters
ST 32768
SF 100.6127690 MHz
l L o . A il n L ,j. v Ju WDW EM
SSB 0
LB 1.00 Hz
GB 0
\ ' | ’ | | | | ' | ' \ ' \ ' \ —FC 1.40
180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters

N AN AO N NO A= MNNANW FE--O0ONOONHFTOFNNDOODODLW O AN A AN
CONOFEEONOEWVWOANOE VD FOANNOOOWITNONANDN OO G O~ ©©WMn < o) NAME Nov06-2013
OO0OO0OOMMOMMMNMANNNNNNNNNNNNNDNNNNNNNAOMNOMONNNNN NN EXPNO 10
ooooooOOl\L\l\hhk@@k@vwvvwvwwwmmmMNC\l(\lc\lC\IC\l-—iH‘—(H‘—|‘—<‘—<|—<|—<‘—<-—||—|-—|PROCNO !
F2 - Acquisition Parameters
Date 20131106
Time 12.22
INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
COOH gvsm 8250 82?) H
. z
COOH FIDRES 0.125898 Hz
AQ 3.9715421 sec
RG 57
DW 60.600 usec
DE 6.00 usec
(o) TE 297.2 X
D1 1.00000000 sec
OEt MCREST 0 sec
MCWRK 0.01500000 sec
(0] ======== CHANNEL fl ========
NUC1 1H
Pl 15.00 usec
PL1 2.70 dB
SFO1 400.2324716 MHz
F2 - Processing parameters
ST 32768
SF 400.2300051 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
‘ J \_J PC 1.00
R D U I L I
10 9 8 7 6 5 4 3 2 1 0 ppm
) =) 0 | |©| |o o~ 0
=] =7} =] =1 A=) - N
) o - N~ el e o~ o
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0 WO O A @ O oM< o
(=2 m o st o =t @~ N o~ —
— — o N O o] — O O o0~ <
[ ~ 9o W0 = =t MmN N —
— o — o —
COOH
COOH

94.70
44.59
14.14
14.02
13.90

180 160 140 120 100

Current Data Parameters

NAME Nov06-2013
EXPNO 20
PROCNO 1

F2 - Acquisition Parameters
Date_ 20131106

Time 14.28
INSTRUM avance400
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 2000

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3632196 sec
RG 32768

DW 20.800 usec
DE 6.00 usec
TE 298.1 K

D1 2.00000000 sec
diil 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 13¢

Pl 10.00 usec
PL1 -2.00 dB
SFO1 100.6479773 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl16

NUC2 1H
PCPD2 80.00 usec
PL2 2.70 dB
PL12 17.10 dB
PL13 17.10 dB
SFO2 400.2316009 MHz
F2 - Processing parameters
SI 32768

SF 100.6379140 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

O N IFTNMNONNNDFHOENMNFWOENDFONOM A4O0NNNNADMNO =N N dAyanE Jul13-2012
KOCﬂ[\QWOWI\C\]I‘-I‘-@LOWMC\]HOO\CDL\LOLOWMMC\]O[\PKOKOLOWMOOL\&OKQMHOOWOOEXPNO 30
NHHH:—(CDOOOONNMMMF’)MW)F’)NNNNNNNNOOOOF\PPHHHHHWMMWWMMC\INPROCNO 1
S0 W00 W0 s s s S ) )N NN NN AN A A A A e ]
F2 - Acquisition Parameters
\\W \% N// \%’J Date 20120713
Time 15.21
INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 65536
SOLVENT CDC13
OMe be &
OMe SWH 8250.825 Hz
FIDRES 0.125898 Hz
AQ 3.9715421 sec
RG 181
DW 60.600 usec
DE 6.00 usec
0o TE 296.9 K
D1 1.00000000 sec
OEt MCREST 0 sec
MCWRK 0.01500000 sec
() ======== CHANNEL fl ========
(0] 0] NUC1 1H
1ka Pl 15.00 usec
PL1 2.70 dB
SFO1 400.2324716 MHz
F2 - Processing parameters
ST 32768
SF 400.2300049 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
9 8 7 6 5 4 3 2 1 ppm
N|[© < o= 0 o (=] (]
N | o =118 =1 (=) =] <t
ol - ol < o ~ ~
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OMe
OMe
(0]
OEt
(0]
© © 1ka
|
|
| |
| |
| \
| o | | |
| |
I " ok . A "l " ' A y
\ \ ' \ ' \ ' { ' \ \ \ ' \ ' \ ' 1 '
200 180 160 140 120 100 80 60 40 20 0 ppm

Current Data Parameters

NAME Julle-2012
EXPNO 20
PROCNO 1

F2 - Acquisition Parameters
Date_ 20120717

Time 1.43
INSTRUM avance400
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 4000

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3632196 sec
RG 161.3

DW 20.800 usec
DE 6.00 usec
TE 298.1 K

D1 2.00000000 sec
diil 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 13¢

Pl 10.00 usec
PL1 -2.00 dB
SFO1 100.6479773 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl16

NUC2 1H
PCPD2 80.00 usec
PL2 2.70 dB
PL12 17.10 dB
PL13 17.10 dB
SFO2 400.2316009 MHz
F2 - Processing parameters
SI 32768

SF 100.6379140 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

S§52



Current Data Parameters

usec
dB
MHz

MHz

Hz

ONOMONOAO A= NN ANWDMN FOFOOEONND I OO0 D00 NO NS Sep21-2012
A~ VN AVT™>OWOOONDM-OVONWLIFITNANNAOOONOWONMNWOLONWNOO R ™ L0
NOOOOOOO[\l\NC\IC\IP’U(‘UNN(\IC\]NC\IC\]C\]C\IC\IC\JNNNNNHL\E\N‘—{HHOOWC‘OMC\INNgégggo 22
[~~~ O WWWWWWO s << << < < <N )N NN N AN AN A A A A A A
F2 - Acquisition Parameters
Date 20120921
Time 15.27
INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 65536
SOLVENT CDC13
OH NS 16
DS 2
SWH 8250.825
FIDRES 0.125898
AQ 3.9715421
RG 71.8
0] DW 60.600
DE 6.00
OEt TE 296.7
D1 1.00000000
') MCREST 0 sec
MCWRK 0.01500000
======== CHANNEL fl ====
NUC1 1H
Pl 15.00
PL1 2.70
SFO1 400.2324716
F2 - Processing parameters
ST 32768
SF 400.2300052
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00
N D R D L I E L B
10 9 8 7 6 5 4 3 2 1 ppm
<[ © N < N o = 00
2 < «Q ] - ) < «
MY - o <t - o o ~
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\"
OH
o
OEt
(0]
| I '
| | | |
| I I {
‘l [ s " | L _”J " N ‘»‘ | l L
[ ! [ ! I ! [ ! [ ! [ [ [ [ ! [ !
180 160 140 120 100 80 60 40 20 0 ppm

Current Data Parameters

MHz

MHz

Hz

NAME Sep25-2012
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120925
Time 19.27
INSTRUM avance400
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 2000
DS 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3632196
RG 71.8
DW 20.800
DE 6.00
TE 297.7
D1 2.00000000
diil 0.03000000
DELTA 1.89999998
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL fl ====
NUC1 13¢
Pl 106.00
PL1 -2.00
SFO1 100.6479773
======== CHANNEL f2 ====
CPDPRG2 waltzl16
NUC2 1H
PCPD2 80.00
PL2 2.70
PL12 17.10
PL13 17.10
SFO2 400.2316009
F2 - Processing parameters
SI 32768
SF 100.6379140
WDW EM
SSB 0
LB 1.00
GB 0
PC 1.40
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Current Data Parameters

NN AN 0O FNNOFTNOENO ANDFOONNONDFOOWMMMOLW®ODO OO
TANOFOOITMNOOWTMOHANDOFANNAONN~ DTN ANNOLOLW < NWO NN O O O~ © NAME Junl9-2014
CEE OO0 N AAAAOD O NN NNNOONNNNNNDITNNNNNMNONMNOOO NN NN EXPNO 10
v U v e e v e R TRV i R R R R R !
I‘;IKLL\%\K\N N \N‘W%\%/‘ N/ \\% F2 - Acquisition Parameters
I T Date 20140619
Time 12.22
INSTRUM spect
OMe OM PROBHD 5mmPAEBOpBB/
e PULPROG 2g30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
(0] RG 71.01
DW 62.400 usec
OFt DE 6.50 usec
TE 298.3 K
D1 1.00000000 sec
O TDO 1
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 8.00000000 W
F2 - Processing parameters
ST 65536
SF 400.1300100 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
e 4= — L [
R D D T A R I I
10 9 8 7 6 5 4 3 2 1 0 ppm
0| o =) — [oNfo [N |eN © @
| [v—|© S ~odN S0l (e =3} 0
IRESIEN - Slol—lnlcl [« - )
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o 0w ~MoneAdMMmMmeos NS O Current Data Parameters
= aonwe A desneadn v 3 ao2 2589 DR 2g0ee NAME Decl4-2012
™~ o N O~ H- MO~ 00w W) . . LR e e e e EXPNO 60
[} 0 e\ To] OO ANNNNNNAA o =t ~ ~ 9 M AN - W v oW W=t N <M ™M
— P e B R B B B B I e I B o 0~~~ [NRV-RV-3T5} MMM N PROCNO 1
L\L\\ \\ /) \\ F2 - Acquisition Parameters
\\ \ Date_ 20121214
Time 23.08
INSTRUM avance400
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
OMe SOLVENT cDCl3
NS 5000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
20 1.3632196 sec
RG 812.7
DW 20.800 usec
DE 6.00 usec
(0] TE 297.6 K
D1 2.00000000 sec
OEt di1 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
(0] MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 13¢
Pl 10.00 usec
PL1 -2.00 dB
SFO1 100.6479773 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl16
NUC2 1H
PCPD2 80.00 usec
I PL2 2.70 dB
| I | | PL12 17.10 dB
| PL13 17.10 dB
| | | | | SFO2 400.2316009 MHz
\ \‘ A || l ‘ F2 - Processing parameters
) ) o J L N N SI 32768
g : M " Wi " saasa S 100.6379140 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

\ [ ' | ' { ' | ' ! { ' \ ' { ' | '
180 160 140 120 100 80 60 40 20 ppm S56



Current Data Parameters

NAME Jull7-2012
EXPNO 30
PROCNO 1
F2 - Acquisition Parameters
Date 20120717
Time 22.17
INSTRUM avance400
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8250.825 Hz
FIDRES 0.125898 Hz
AQ 3.9715421 sec
RG 228.1
DW 60.600 usec
DE 6.00 usec
TE 297.0 K
Dl 1.00000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 15.00 usec
PL1 2.70 dB
SFO1 400.2324716 MHz
F2 - Processing parameters
SI 32768
SF 400.2300051 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L R e e L I L I
10 9 8 7 6 5 4 3 2 1 0 ppm

- = (M 0[] [ '] o =

“ <|N N | = N S 2

- N |~ [=2M1 e AL o - N M~
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Current Data Parameters

o o 0 @ w0 o NN N oA 0 — O\~ — w0 o TR IS EXPNO 40
) A . . R <« o~ o™ al o o o PROCNO 1
N (ool N o <t — o NO OWLWw . . . . . . . . . .
[} o O O 1o} = < < O O <t ~ ~ \0 MmN ™ — 0 o0 =t ™M
— — o Rl o o 0~~~ [Y-JV=JVe} < M NN — .
F2 - Acquisition Parameters
Date_ 20120315
Time 19.00
INSTRUM avance400
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
20 1.3632196 sec
- RG 128
DW 20.800 usec
AN O 0] DE 6.00 usec
TE 298.3 K
D1 2.00000000 sec
()Et dil 0.03000000 sec
DELTA 1.89999998 sec
o) MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 13¢
Pl 10.00 usec
PL1 -2.00 dB
SFO1 100.6479773 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl16
NUC2 1H
PCPD2 80.00 usec
PL2 2.70 dB
PL12 17.10 dB
PL13 17.10 dB
| SFO2 400.2316009 MHz
| ‘ ‘ “ | | | F2 - Processing parameters
m | ST 32768
| | | SF 100.6379140 MHz
| || | | WDW EM
SSB 0
\ J LB 1.00 Hz
) ) l n K| i I ! oLl GB 0
PC 1.40

| ' ! ' \ ' { ' | ' | ' | ' \ ' { ' | '
180 160 140 120 100 80 60 40 20 0 ppm S58



Current Data Parameters

usec
dB
MHz

MHz

Hz

o
FNANNIEN O ANNDONDNEINNAONNDO FE= MOS0 oD oM N O O NAE Mar27-2012
WO~ W ITNOONDEWNFNNDOWOMNMANAOWODVEFOONOMWMNANOONN®M = O~ o O EXPNO 20
Nmmmmmmmmc\JNNNNNoooooooowhl\hwwwwmmmmmmmmNNNNNNHHO-PROCNO 1
OIS IIITT I A A AA A A A A A A A AAA A A A A A A A A A~ A~ | gy acouisition Parameters
= Date 20120327
Time 20.48
INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG 2g30
TD 65536
SOLVENT CcDC13
NS 16
DS 2
SWH 8250.825
FIDRES 0.125898
AQ 3.9715421
RG 143.7
DW 60.600
DE 6.00
TE 297.9
D1 1.00000000
MCREST 0 sec
MCWRK 0.01500000
======== CHANNEL fl ====
NUC1 1H
Pl 15.00
PL1 2.70
SFO1 400.2324716
F2 - Processing parameters
ST 32768
SF 400.2300027
WDW EM
SSB 0
LB 0.30
GB 0
J} PC 1.00
e W
R R L I N EE L I
10 9 8 7 6 5 4 3 2 1 0 ppm
o =) =) 0 =)
S S - S o
- 0 - ~ I
o
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Vo \Ya
I ! L
. | | |
[ ! [ ! [ ! [ ! [ [ ! [ [ ! [ [ !
180 160 140 120 100 80 60 40 20 0 ppm

Current Data Parameters

NAME Mar27-2012
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20120327

Time 19.16
INSTRUM avance400
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
20 1.3632196 sec
RG 181

DW 20.800 usec
DE 6.00 usec
TE 298.9 K

D1 2.00000000 sec
di1l 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 13C

Pl 10.00 usec
PL1 -2.00 dB
SFO1 100.6479773 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl16

NUC2 1H
PCPD2 80.00 usec
PL2 2.70 dB
PL12 17.10 dB
PL13 17.10 dB
SFO2 400.2316009 MHz
F2 - Processing parameters
SI 32768

SF 100.6379181 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

ONTTONMEMNF-ANONNO ANWOWMNAWN AWM FOOTONDAOON S AW OO N~ NAME Janl4-2012
O~ OO FSNOODONDOEOWWNMHNNAONA[=OWONMMSLWMSWMANOW e~ W0 EXPNO 20
NAA AN OO MMNONNONNNNNNNNNNNNOO®OWO®WOWOWrT™0nmnnomaN O ppacyo 1
OO0 IS ASFSAS TSI ASASAS A A A A A A A A A A A A A A A A OO OO L
F2 - Acquisition Parameters
\\%/) Date 20120114
Time 20.26
INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8250.825 Hz
FIDRES 0.125898 Hz
AQ 3.9715421 sec
RG 161.3
DW 60.600 usec
DE 6.00 usec
TE 295.5 K
D1 1.00000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 15.00 usec
PL1 2.70 dB
SFO1 400.2324716 MHz
F2 - Processing parameters
ST 32768
SF 400.2300054 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
"y
10 9 8 7 6 5 4 3 2 1 0 ppm
[=] =23 [s] | [ N[N
< < ] SN
- < o ©| wm(o
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169.54

162.45

140.98

115.24

94.90

77.33
77.22

77.01

= 76.70

_—62.96

T 61.19

o

———34.26

_—30.77

TT——129.75

19.48
14.20
13.99

"

-

180

|
160

|
140

|
120

|
100

80

60

40

20

0 ppm

Current Data Parameters

MHz

MHz

Hz

NAME Janl7-2012
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120117
Time 19.18
INSTRUM avance400
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3632196
RG 90.5
DW 20.800
DE 6.00
TE 296.4
D1 2.00000000
diil 0.03000000
DELTA 1.89999998
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL fl ====
NUC1 13¢
Pl 106.00
PL1 -2.00
SFO1 100.6479773
======== CHANNEL f2 ====
CPDPRG2 waltzl16
NUC2 1H
PCPD2 80.00
PL2 2.70
PL12 17.10
PL13 17.10
SFO2 400.2316009
F2 - Processing parameters
SI 32768
SF 100.6379140
WDW EM
SSB 0
LB 1.00
GB 0
PC 1.40
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Current Data Parameters

o[\m&owmm@moor\omcuowmmmﬂol\wmmo&omr\wr\Or\mml\NoomhoomeoNAME Apr27-2012
WA WWOW T NNAHOOODEE O OWSTMNMNAASNNONDWOO WS NN AN O ®
NammmmmmmmmmmmmmmmmNmmmmwmmma]oom\mmmmmmmmmmmmgégggo 10?
~ O = = OSSO s s S P S S S S S s ) N )N NN A A A A A A A A A A
F2 - Acquisition Parameters
Date 20120427
Time 18.15
INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8250.825 Hz
FIDRES 0.125898 Hz
AQ 3.9715421 sec
MeO_ OMe e 151
) 0] DW 60.600 usec
DE 6.00 usec
OEt TE 297.4 K
D1 1.00000000 sec
o) MCREST 0 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 15.00 usec
PL1 2.70 dB
SFO1 400.2324716 MHz
F2 - Processing parameters
ST 32768
SF 400.2300054 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
IL BC 1.00
A A /) e
R D D D L R R I I
10 9 8 7 6 5 4 3 2 1 0 ppm
- N~ (N ||~ o [
< QAT | e «
- © wlo|Mm N~ o~ [}
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Current Data Parameters

3 c!:: v o :Eg\ogg 0 ™~ O DWW HANONTDOMWO O N0 O NAME Mayl0-2012
. .o L T o R OO M N0 DLW O 000 — O O EXPNO 50
ol o No — HOoOWWLWw - s
> © wwo < HH O OO SO NNN A A MMM Ao oM m PROCNO 1
— — — — HeAd A A OO CFECOOVWODOVOULWLWLHLMMMNMANN o
/ K\\ /L) / F2 - Acquisition Parameters
Date_ 20120510
v Time 19.18
INSTRUM avance4(00
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3632196 sec
MeO_ OMe oW 20,300
. usec
O O DE 6.00 usec
TE 297.4 K
OEt D1 2.00000000 sec
diil 0.03000000 sec
0O DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 13¢
Pl 10.00 usec
PL1 -2.00 dB
SFO1 100.6479773 MHz
" | ======== CHANNEL f2 ========
\ CPDPRG2 waltz16
| NUC2 1H
PCPD2 80.00 usec
PL2 2.70 dB
| “ |‘ | ‘ PL12 17.10 dB
‘ | PL13 17.10 dB
SFO2 400.2316009 MHz

|
|
‘ | | | | [ F2 - Processing parameters
e I

ST 32768
\ ‘ L SF 100.6376140 MHz

WDW EM

A | Ll . Ll i 0
LB 1.00 Hz

GB [}

pC 1.40

| ' | ' [ \ ' \ ' \ ' \ 1 ' | ' | ' | '
200 180 160 140 120 100 80 60 40 20 0 ppm S64



Current Data Parameters

oY~ <t — = O N [~ NAME Junl3-2012
N O W0 wm Mmoo EXPNO 20
SIS I 0O PROCNO 1
© ©® - NN NN
F2 - Acquisition Parameters
\/ \ W Date 20120613
Time 10.18
INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8250.825 Hz
FIDRES 0.125898 Hz
AQ 3.9715421 sec
RG 512
DW 60.600 usec
DE 6.00 usec
TE 296.4 K
D1 1.00000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 15.00 usec
PL1 2.70 dB
SFO1 400.2324716 MHz
F2 - Processing parameters
ST 32768
SF 400.2300039 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
L_A_A—J—PC 1.00
1
10 9 8 7 6 5 4 3 2 1 0 ppm
- - = [=] @ (N]|© |00
=] -] =] =] =1=1] [=1=]
o N - | |[~lew - =

S65



Current Data Parameters

o o TO o o~ w0 < NAME Junll-2012
- . e o = = PA A el T EXPNO 10
2 9 25 5 23 9 < R o 5 PROCNO 1
— — — — — — (o)) -~ wnw mm
‘ ‘ ‘ / ‘ ‘ ‘ ‘ ‘ \\k/ \/ \/ F2 - Acquisition Parameters
Date 20120612
Time 1.53
INSTRUM avanced400
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 3500
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631696 sec
RG 143.7
DW 20.800 usec
DE 6.00 usec
TE 297.8 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0 sec
MCWRK 0.01500000 sec
== CHANNEL fl ==
13C
Pl 10.00 usec
PL1 -2.00 dB
SFO1 100.6479773 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 2.70 dB
PL12 17.10 dB
PL13 17.10 dB
N L i MJ . | X " SFO2 400.2316009 MHz
o o s — . o " e " o
F2 - Processing parameters
ST 32768
SF 100.6379140 MHz
WDW EM
SSB 0
I j I I " I j I I " I I I " I I ég 0 1-00 Hz
200 180 160 140 120 100 80 60 40 20 ppmec 1.40
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NAME
EXPNO
PROCNO

Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

D1
MCREST
MCWRK

ST
SF
WDW
SSB
LB
GB
PC

15.96
1.00
4.15
0.97

Current Data Parameters

Jan23-2013
30
1

20130123
17.59
avanced00
5 mm QNP 1H/13
zg30
65536
CDC13
16
2
8250.825
0.125898
3.9715421
256
60.600
6.00
296.2
1.00000000

0 sec
0.01500000

CHANNEL f1
1H

15.00

2.70
400.2324716

dB

F2 - Processing parameters

F2 - Acquisition Parameters

usec

MHz

32768
400.2300052 MHz
EM
0
0.30 Hz
0
1.00

S67



Current Data Parameters

NAME Janl2-2013
B SCBhmrmnmmme o - o m 0w = o EXPNO 10
@ o N T 0w ®® e~ i men T o PROCNO 1
o O TN NN NN NN N A = ~r~- 0 w9 ) =r
F2 - Acquisition Parameters
ONSET TV \
Time 13.21
INSTRUM avanced400
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 2000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631696 sec
RG 143.7
DW 20.800 usec
DE 6.00 usec
TE 293.9 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0 sec
MCWRK 0.01500000 sec
== CHANNEL fl ==
13C
Pl 10.00 usec
PL1 -2.00 dB
SFO1 100.6479773 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 2.70 dB
PL12 17.10 dB
PL13 17.10 dB
SFO2 400.2316009 MHz
{ l H ‘[ , , | . | N ) F2 - Processing parameters
e SI 32768
SF 100.6379140 MHz
WDW EM
SSB 0
I j I j I I j I j I I ' I j l I I ég 0 1-00 Hz
200 180 160 140 120 100 80 60 40 20 ppmec 1.40
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—
I~
N
O

6.266
6.262
6.250
6.245
©6.240
4.567
4.564
4.517
4.514
4.358
4.340
4.322
4.314
4.305
4.298
4.296
4.287
4.280
4.269
3.994
3.983
3.978
3.963
3.890
3.823
2.230
2.217
2.213
2.201
2.197
2.156
2.151
2.124
2.120
1.360
1.342

Current Data Parameters

10 9 8 7 6 5
8 2 8
- N o

0]
<

N

2
0 N~
A <
- N

§ g NAME Marl4-2012
EXPNO 10

@ W}PROCNO 1

—
F2 - Acquisition Parameters
Date 20120314
Time 12.28
INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8250.825 Hz
FIDRES 0.125898 Hz
AQ 3.9715421 sec
RG 456.1
DW 60.600 usec
DE 6.00 usec
TE 297.5 K
D1 1.00000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 15.00 usec
PL1 2.70 dB
SFO1 400.2324716 MHz
F2 - Processing parameters
ST 32768
SF 400.2300041 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

ppm
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Current Data Parameters

NAME Marl4-2012
M Mo ™~ 0 o [ T B =) EXPNO 20
— O O Q0 — 00 ~ )~ mo ~ e | oM = = o~ OV LD O =
- . L., . - = Mo~ Mo - Mmoo — o PROCNO 1
SV N S~ W O =T M om M .- - .. . .
W W WY A M A A N NN — = ~ ~ O oM~ m o W W) == - M
o o — — o OV o~~~ 0 w0 moMmMmm — F2 _ Acquisitiol’l Parameters
vV Oy NV Y Y N Y N Y e
Time™ 13.40
INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631696 sec
RG 128
DW 20.800 usec
DE 6.00 usec
TE 298.8 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 13C
Pl 10.00 usec
PL1 -2.00 dB
SFO1 100.6479773 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 2.70 dB
PL12 17.10 dB
PL13 17.10 dB
{ ’ l J SFO2 400.2316009 MHz
I h ‘. i " A A J n F2 - Processing parameters
ST 32768
SF 100.6379140 MHz
WDW EM
SSB 0
[ ' I ' I ' I ' I ' I ' I ! I ' I ! | " I gg 0 1-00 Hz
200 180 160 140 120 100 80 60 40 20 ppmec 1.40
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OQWOWOAME AL NN ONMET AN OOWOWWOWWMNDTMON LW A <FOLWr-~ O OW O < Current Data Parameters
AHO VMM AMNMNN A0 WNWMEOWONTFANONNOSMNOAAONMONOMO O NAME Junl2-2014
NN AAAATF S FFTONONNNNNNNNNMONNNNNDDOO M MNNNNN A A A EXPNO 10
MOOM®OME~ 0000 OOWOOWOWLMMNOMOMONM®M NN NN PROCNO 1
BN N S IS SN S S SR RS [ S R R L
\N%f%ﬁ%fﬁf — — F2 - Acquisition Parameters
o Date 20140612
Time 14.42
INSTRUM spect
NO PROBHD 5 mm PABBO BB/
2 PULPROG 2930
TD 65536
NO, SOLVENT cDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
+ AQ 4.0894465 sec
| OH o & RG 62.88
| OH DW 62.400 usec
MeO . _OBn \ OMd MeO OBn DE 6.50 usec
0 TI/ TE 297.8 K
D1 1.00000000 sec
@] @) o o TDO 1
5abc
6abc 1:1: 0.75 ======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 8.00000000 W
F2 - Processing parameters
ST 65536
SF 400.1300098 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
M\JM BC 1.00
LS (.
10 9 8 6 5 4 3 2 1 0 ppm
0 0 I} @ - w(o) (o =
© N < 0 N~ NN 0 <
o o o I =) —|m | o

S71



Current Data Parameters

Y S INECER NSRS Y2 EeRYNI%n .y e ana B me0omo o NAME Jun12-2014
. T Y X e MOM™©ma ~ NSO S (N N D~ O EXPNO 30
— DN ONAODOOO M~ AL <TFOCI00 COWOWOWOWOWOWST=TMM = - N - ..
oo OOV OOTFTITTTMOMMNNNNNNNNN NN A A ™~ ™~ 0 0w~ MM oS S W00 S ST PROCNO 1
— 444 AAAAAAAAAAAAAAAAAAAAAAA AT M~~~ 0 WY LW W=sT<TrMMNMMmMm
v ‘\‘*\N\\K"XI%"// V \\/ \// \‘/ V \V F2 - Acquisition Parameters
Date 20140612
Time 16.59
INSTRUM spect
PROBHD 5 mm PABBO BB/
NO, NO, PULPROG zgpg30
TD 65536
NO, SOLVENT CDC13
NS 2000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
o ) RG 195.88
DW 20.800 usec
MeO OBn DE 6.50 usec
TE 299.2 K
D1 2.00000000 sec
0 0 D11 0.03000000 sec
TDO 1
6abc 1:1: 0.75 Sabe
======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1l 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHzZ
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
PLW13 0.28125000 W
F2 - Processing parameters
L . :
] L_u‘*.ﬂﬂ ” WL . . ", . ST 100.6127690 MHz
' ) o i ' WDW EM
SSB 0
LB 1.00 Hz
GB 0
' \ \ ' | ' | ' \ \ | ' | ' \ EC 1.40
180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters

—“ o MmN O MO~ O0OO0OWNWOWEM PO AN PO A O=M A~ mO AN NAME Jul0e-2012
OO OO COVWOUUMMEONVM- O FTONTONOMNOOANNO LW~ O EXPNO 20
—_ o =M DS MMM A~ 00O OOWOWWOWONNNNMNHHOODM®M PROCNO 1
® o - O FTFTONONNMMMOMM N NN NN NN NN A o

o F2 - Acquisition Parameters
\// \\M\N% x/%m/// Date 20120706
Time 20.48

INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8250.825 Hz
FIDRES 0.125898 Hz
AQ 3.9715421 sec
RG 161.3

DW 60.600 usec
DE 6.00 usec
TE 296.7 K

D1 1.00000000 sec
MCREST 0 sec

MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H

Pl 15.00 usec
PL1 2.70 dB
SFO1 400.2324716 MHz
F2 - Processing parameters
ST 32768

SF 400.2300054 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
. A JJLJ ML i

10 9 8 7 6 5 4 3 2 1 0 ppm
8 3 & 38 |3 3% |3
o N (=] <N - | (e]

S73



™ ToRts) o ™ Current Data Parameters
@ R o A A 2 = o NAME Jun29-2012
— — — @~ w0 <+ ™ — PROCNO 1
F2 - Acquisition Parameters
Date_ 20120629
Time 20.41
INSTRUM avance4(00
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 2500
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3632196 sec
RG 114
DW 20.800 usec
DE 6.00 usec
TE 297.9 K
D1 2.00000000 sec
diil 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 13¢
Pl 10.00 usec
PL1 -2.00 dB
SFO1 100.6479773 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzle
NUC2 1H
PCPD2 80.00 usec
| PL2 2.70 dB
PL12 17.10 dB
| PL13 17.10 dB
SFO2 400.2316009 MHz
F2 - Processing parameters
SI 32768
\ i ik Wisduiegy ST 100.6379140 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

{ ' \ ' | ' \ ' | ' | \ ' | ' { ' 1 ' |
200 180 160 140 120 100 80 60 40 20 0 ppm S74



Current Data Parameters

usec
dB
MHz

MHz

Hz

OOy M N O A A NWNME- O ONM-OHOWMESOWo WMo o~ OV«N NAME Dec08-2012
M O W M0 HOWOWILSNNOMNNODTADA O A0~ WM W0 EXPNO 10
OO MmN <N -H0O WO OHONWOWOMIUL NNAAOOOOMMNM PROCNO 1
e~~~ - W<t <o NNNNNNNN A AA
F2 - Acquisition Parameters
Date 20121208
Time 17.53
INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8250.825
FIDRES 0.125898
AQ 3.9715421
RG 256
DW 60.600
DE 6.00
TE 294.9
D1 1.00000000
MCREST 0 sec
MCWRK 0.01500000
======== CHANNEL fl ====
NUC1 1H
Pl 15.00
PL1 2.70
SFO1 400.2324716
F2 - Processing parameters
ST 32768
SF 400.2300055
WDW EM
SSB 0
LB 0.30
GB 0
,VJ\J \ PC 1.00
1
S T L N
10 9 8 7 6 5 4 3 2 1 ppm
- (S [ (=] (=2 N <t | < <
Q| e ] et < Qe <
N[ o Aol - NN ©
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Current Data Parameters

& o 3 o 5 MM ™ — < ) NAME Dec08-2012
. . A Mo m-Ww w [ =] =1 EXPNO 20
N S 88 &3 C O EEw @ i o -« PROCNO 1
— — — — — [=o) M~~~ pXel =t [aal —
F2 - Acquisition Parameters
Date_ 20121208
Time 21.02
INSTRUM avance4(00
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 3000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
20 1.3632196 sec
RG 101.6
DW 20.800 usec
DE 6.00 usec
||‘ TE 296.9 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 13¢
Pl 10.00 usec
PL1 -2.00 dB
SFO1 100.6479773 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzle
NUC2 1H
| PCPD2 80.00 usec
| | PL2 2.70 dB
PL12 17.10 dB
PL13 17.10 dB
‘ SFO2 400.2316009 MHz
| F2 - Processing parameters
| | ST 32768
SF 100.6379140 MHz
L ] WDW EM
; » oy, SSB 0
' LB 1.00 Hz
GB 0
PC 1.40

| \ ' { ' | ' ! ' { ' | ' \ ' { ' \
180 160 140 120 100 80 60 40 20 ppm s76



Current Data Parameters

MmN ®O CFEOHMO AN T AN OO O MO ON MW~ NAME Jan08-2013
o~ MW WOV NTFNHNOOANA™WWOWMNNOOO AL O W< EXPNO 10
0w MmN DTN HOOOWOOLOOLONANNNAHAODMMNM PROCNO 1
[~~~ WO < N OO NNNNNNN AAA S
F2 - Acquisition Parameters
\\ \/ \\M\‘N% \//m/m‘/ Date 20130108
Time 15.40
INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 50
DS 2
SWH 8250.825 Hz
FIDRES 0.125898 Hz
AQ 3.9715421 sec
RG 406.4
DW 60.600 usec
DE 6.00 usec
HO OH TE 673.2 K
EtO ‘ OEt D1 1.00000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec
7 ======== CHANNEL fl ========
ca NUC1 1H
Pl 15.00 usec
PL1 2.70 dB
SFO1 400.2324716 MHz
F2 - Processing parameters
ST 32768
SF 400.2300052 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
JJ ULJ%—PC 1.00
10 9 8 7 6 5 4 3 2 1 0 ppm
=31 =] | 0 ™| o
Qe < e < Q< <
N[N - <t - NN (=]
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172.93

146.09
130.08
129.75
129.43
129.09

128.05

127.42
125.87
125.84
125.80
125.76
125.34
122.64
119.94

\

CF,

77.33
77.01
76.70

—87.00

<
X

75.67
—63.46

—42.93

——32.55

—14.03

Current Data Parameters

VWMMWMMWFZ - Processing parameters
ST

200

180

160

140

120

100

80

NAME Jan08-2013
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date 20130108
Time 23.20
INSTRUM avance400
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 5000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631696 sec
RG 912.3
DW 20.800 usec
DE 6.00 usec
TE 297.3 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 13C
Pl 10.00 usec
PL1 -2.00 dB
SFO1 100.6479773 MHz
======== CHANNEL f2 ========
CPDPRG[ 2 waltzle
NUC2 1H
PCPD2 80.00 usec
PL2 2.70 dB
PL12 17.10 dB
PL13 17.10 dB
SFO2 400.2316009 MHz
32768

SF 100.6379140 MHz
WDW EM
SSB 0
LB 1.00 Hz

e 0

pmeC 1.40

S78



7.263
7.205
7.192

Current Data Parameters
Dec04-2012-userh

NAME
EXPNO
PROCNO

1.364
1.346

""" e

10
1

20121204
10.14

F2 - Acquisition Parameters

INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8250.825 Hz
FIDRES 0.125898 Hz
AQ 3.9715421 sec
RG 406.4
DW 60.600 usec
DE 6.00 usec
TE 296.1 K
D1 1.00000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 15.00 usec
PL1 2.70 dB
SFO1 400.2324716 MHz
F2 - Processing parameters
ST 32768
SF 400.2300040 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
A_*’jw i L AMJL’kJLA AL
R D D e A A I I I
10 8 7 5 4 3 2 0 ppm

< | (= el E=4 (2] [ b Te,

S|S ] S|S S S S

NN - <t [N - NN ©
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Current Data Parameters

- o Mmoo oo © NAME Dec03-2012
A nToTTone R 5002 3 EXENO 10
) mo -~ o [ToRTs) . .. . . . . . PROCNO 1
- O mom NN — ~ M~ [~ \O ) ] ™ — -
— — — — — W [l el e o O = m —
F2 - Acquisition Parameters
Date 20121204
Time 0.44
INSTRUM avance400
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 6000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631696 sec
RG 114
DW 20.800 usec
DE 6.00 usec
TE 297.3 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0 sec
MCWRK 0.01500000 sec
== CHANNEL fl1 ==
13C
Pl 10.00 usec
PL1 -2.00 dB
SFO1 100.6479773 MHz
======== (CHANNEL f2 ========
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 2.70 dB
PL12 17.10 dB
PL13 17.10 dB
SFO2 400.2316009 MHz
; Asorbie o L * » / " o w2 - Processing parameters
ST 32768
SF 100.6379140 MHz
WDW EM
SSB 0
\ T T T \ \ \ T T T . 0 1-00 He
200 180 160 140 120 100 80 60 40 20 0 ppmec 1.40
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Current Data Parameters

M N MO~ NNTOOUNWWANDTON ANNO O NO WA ML NAME Nov29-2012
O W W W = HOVWOWF AN N AONMI™~OOOMr™= O~ O~ o< EXPNO 20
M NN OD<FONONADOOOLO T FFANNAAODOOD O MMM PROCNO 1
[ e T i Ot st <M N MMM M NNNNNNN A A A A -
F2 - Acquisition Parameters
\// \\M‘\N/% V/m/(/// Date 20121129
Time 17.13
INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 40
DS 2
SWH 8250.825 Hz
FIDRES 0.125898 Hz
AQ 3.9715421 sec
RG 456.1
DW 60.600 usec
DE 6.00 usec
TE 296.0 K
D1 1.00000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 15.00 usec
PL1 2.70 dB
SFO1 400.2324716 MHz
F2 - Processing parameters
ST 32768
SF 400.2300044 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
|
R R R L T L I I
10 9 8 7 6 5 4 3 2 1 0 ppm
oo o [~ 3[=] - =M <
=< < Qe < Qe <
NN - < [N - NN (=]
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Current Data Parameters

NAME Nov29-2012
EXPNO 30
o o o PROCNO 1
[=3) = ooy M =T N Oy 1) o — w m
o g; %ﬁﬁ S :Si; : ; z : F2 - Acquisition Parameters
— — — © e =} < ™ — Date 20121130
Time 1.42
‘ \ \/ ‘ L\Aﬂbj ‘ ‘ ‘ ‘ INSTRUM avance400
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 8000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631696 sec
RG 114
DW 20.800 usec
DE 6.00 usec
TE 297.5 K
D1 2.00000000 sec
EtO OEt dii 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0 sec
MCWRK 0.01500000 sec
== CHANNEL fl ==
13C
Pl 10.00 usec
PL1 -2.00 dB
SFO1 100.6479773 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 2.70 dB
PL12 17.10 dB
1 ‘ PL13 17.10 dB
] , n SFO2 400.2316009 MHz
u —
F2 - Processing parameters
ST 32768
SF 100.6379140 MHz
WDW EM
SSB 0
I j I ' I " I j l ' I " I j l ' I [ég 0 1-00 Hz
180 160 140 120 100 80 60 40 20 ppmec 1.40
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Current Data Parameters

@] NAME Decll-2012
— = N~ O OO N AN ONM- OO WO LW o~ OO EXPNO 10
O < N — O OO~ FNOOM>M~ O MO NAHOOM™SO O N WO PROCNO 1
N~ O MMM A0 F OO NNAAO OO .
D ) L T T L L T R T ST S R A )
~ -~~~ WO <t < < r Mmoo NNNN NN NN AA A

F2 - Acquisition Parameters

NSNS N\ B

INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8250.825 Hz
FIDRES 0.125898 Hz
AQ 3.9715421 sec
RG 406.4
DW 60.600 usec
DE 6.00 usec
TE 295.9 K
HO OH D1 1.00000000 sec
EtO OEt MCREST 0 sec
MCWRK 0.01500000 sec
O N02 O ======== CHANNEL fl ========
NUC1 1H
7ha Pl 15.00 usec
PL1 2.70 dB
SFO1 400.2324716 MHz
F2 - Processing parameters
ST 32768
SF 400.2300049 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
R R D D I L I I
9 8 7 6 5 4 3 2 1 0 ppm
(o] - 0o [=] (O T P~
o o [=3[=] S [=1=3E=] o
< - <N - ™[N N ©
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173.10
—— 138.97
———— 136.85

129.50
126.80
87.14
63.27
43.31
32.06
20.99
14.04

I ' { ' \
180 160 140

Current Data Parameters

MHz

MHz

Hz

NAME Decl0-2012
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121211
Time 0.54
INSTRUM avance400
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 6000
DS 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3632196
RG 101.6
DW 20.800
DE 6.00
TE 297.3
D1 2.00000000
diil 0.03000000
DELTA 1.89999998
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL fl ====
NUC1 13¢
Pl 106.00
PL1 -2.00
SFO1 100.6479773
======== CHANNEL f2 ====
CPDPRG2 waltzl16
NUC2 1H
PCPD2 80.00
PL2 2.70
PL12 17.10
PL13 17.10
SFO2 400.2316009
F2 - Processing parameters
SI 32768
SF 100.6379140
WDW EM
SSB 0
LB 1.00
GB 0
PC 1.40

S84



Current Data Parameters

o
MO0 ONTODOMNWOANTAONLON AL O AN M0 O NAME Nov28-2012
0 ™M WO o~ NOMWWOWTNOFNONANAN®WWOAADE AL ND OO EXPNO 20
< < N A DT ONN A0 ON0n T TONNHA0OOMmMM™M - PROCNO 1
e e e e P e )
N DT T TFITONONNNNNNOO MM NN NN NN N A A A

F2 - Acquisition Parameters

N e A

INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8250.825 Hz
FIDRES 0.125898 Hz
AQ 3.9715421 sec
RG 406.4

DW 60.600 usec
DE 6.00 usec
TE 295.9 K

D1 1.00000000 sec
MCREST 0 sec

MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H

Pl 15.00 usec
PL1 2.70 dB
SFO1 400.2324716 MHz
F2 - Processing parameters
ST 32768

SF 400.2300041 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
J LS

-
o
©
[=]
~J
[=2]
(3]
F-Y
(2]
N -
-

0 ppm
M| (] Fedil] (=] (=] N~ M~
== =] ole =1L oo (=}
N[N - =T - - NN (=]
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172.99
142.83
132.59
127.00
121.02
76.70
75.75
63.39
42.96
32.49
14.03

Current Data Parameters

NAME Nov28-2012
EXPNO 30
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121128

Time 23.00
INSTRUM avance400
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 5000

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3632196 sec
RG 181

DW 20.800 usec
DE 6.00 usec
TE 298.1 K

D1 2.00000000 sec
diil 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 13¢

Pl 10.00 usec
PL1 -2.00 dB
SFO1 100.6479773 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl16

NUC2 1H
PCPD2 80.00 usec
PL2 2.70 dB
PL12 17.10 dB
PL13 17.10 dB
SFO2 400.2316009 MHz
F2 - Processing parameters
SI 32768

SF 100.6379140 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

S86



Current Data Parameters

NN~ OV FOOVONNNE N ANNFNONMNNO L)~ N O O D© NAME Julz5-2012
AHOOWWOOEOIFTOANWFTOFTNNAORN~ONANDMO W~ LM EXPNO 10
MO ONNNNNOOWUL MNMMEHWWWOOWLWWHWMMANNAHOOMOMM PROCNO 1
00O OO0 TN OO NN NN NNNN A A A F2—AcquisitionParameters
\\\N\%%/w/ Date 20120725
Time 12.02
INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8250.825 Hz
FIDRES 0.125898 Hz
AQ 3.9715421 sec
RG 181
OEt DW 60.600 usec
DE 6.00 usec
TE 297.0 K
D1 1.00000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 15.00 usec
PL1 2.70 dB
SFO1 400.2324716 MHz
F2 - Processing parameters
ST 32768
SF 400.2300054 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
L_M_L____M)JMJ PC 1.00
R R R D e A A A I
10 9 8 7 6 5 4 3 2 1 0 ppm
0 oo - = © o[ ©
a < < Qe < Q2 9
(=] (=20 - <N - NN n
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172.92
155.34
141.67
110.21
104.99
87.03

77.33

77.01

e

———76.70

S 75,44

63.35
26.83
14.02

40.81

80

Current Data Parameters

NAME Sep28-2012
EXPNO 20
PROCNO 1

F2 - Acquisition Parameters
Date_ 20120928

Time 21.24
INSTRUM avance400
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 3000

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3632196 sec
RG 90.5

DW 20.800 usec
DE 6.00 usec
TE 297.9 K

D1 2.00000000 sec
diil 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 13¢

Pl 10.00 usec
PL1 -2.00 dB
SFO1 100.6479773 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl16

NUC2 1H
PCPD2 80.00 usec
PL2 2.70 dB
PL12 17.10 dB
PL13 17.10 dB
SFO2 400.2316009 MHz
F2 - Processing parameters
SI 32768

SF 100.6379140 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

S88



Current Data Parameters

Time

TD

NS
DS
SWH

AQ
RG
DwW
DE
TE
D1

ST
SF
WDW
SSB
LB

GB
PC
] AJkJL LJLA bl .

I
10 9 8 7 6 5 4 3 2 1 0 ppm

9
1.01
0
0
9

O WOWOOMNMO-NNIFHO-NOTOWHOANDMOOMFWONDW  yaye
O O MNMAUONOEFOE=OOLFNNNANAOONN®ME MO M

N ONOONNAAO0OMOOWOWOWYOOOOOIOWWONTOOOO ™ ™~ gégggo
[~ W) < < < << NN NN NN NN NN N A

INSTRUM
PROBHD
PULPROG

SOLVENT

FIDRES

MCREST
MCWRK

Jul27-2012
10
1

F2 - Acquisition Parameters
Date 20120727

18.14
avanced00
5 mm QNP 1H/13
zg30
65536
CDC13
16
2
8250.825 Hz
0.125898 Hz
3.9715421 sec
80.6
60.600 usec
6.00 usec
296.8 K
1.00000000 sec
0 sec
0.01500000 sec

CHANNEL fl ========
1H
15.00 usec
2.70 dB
400.2324716 MHz

F2 - Processing parameters

32768
400.2300052 MHz
EM
0
0.30 Hz
0
1.00

S89



|
|
|
J
[ ! [ [ ! I [ [ I [ [ !
180 160 140 120 100 80 60 40 20 ppm

Current Data Parameters

MHz

MHz

Hz

NAME Jul27-2012
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120727
Time 19.47
INSTRUM avance400
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1500
DS 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3632196
RG 1024
DW 20.800
DE 6.00
TE 298.3
D1 2.00000000
diil 0.03000000
DELTA 1.89999998
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL fl ====
NUC1 13¢
Pl 106.00
PL1 -2.00
SFO1 100.6479773
======== CHANNEL f2 ====
CPDPRG2 waltzl16
NUC2 1H
PCPD2 80.00
PL2 2.70
PL12 17.10
PL13 17.10
SFO2 400.2316009
F2 - Processing parameters
SI 32768
SF 100.6379140
WDW EM
SSB 0
LB 1.00
GB 0
PC 1.40
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1.734
1.710
1.702
1.668
1.371
1.349
1.331
1.313
1.304

Current Data Parameters

usec
dB
MHz

MHz

Hz

NAME Decl4-2012
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date 20121214
Time 12.18
INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8250.825
FIDRES 0.125898
AQ 3.9715421
RG 71.8
DW 60.600
DE 6.00
TE 295.6
D1 1.00000000
MCREST 0 sec

MCWRK 0.01500000
======== CHANNEL fl ====
NUC1 1H
Pl 15.00
PL1 2.70
SFO1 400.2324716
F2 - Processing parameters
ST 32768
SF 400.2300052
WDW EM
SSB 0

LB 0.30
GB 0

PC 1.00

1.10

1.04
1.07

ppm

1.06
1.05
1.09
2.06
12.19

S91



173.13
173.03
109.42

—

__——187.32
/77.83
77.37
%77.05
“‘\\—76.73
75.32

N 75,20

TT——67.25
———63.24

37.64
30.50
26.35
TT——25.11
14.01

_——39.23

80 60

Current Data Parameters

NAME Decl4-2012
EXPNO 20
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121214

Time 14.40
INSTRUM avance400
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 2000

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3632196 sec
RG 1290.2

DW 20.800 usec
DE 6.00 usec
TE 297.0 K

D1 2.00000000 sec
diil 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 13¢

Pl 10.00 usec
PL1 -2.00 dB
SFO1 100.6479773 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl16

NUC2 1H
PCPD2 80.00 usec
PL2 2.70 dB
PL12 17.10 dB
PL13 17.10 dB
SFO2 400.2316009 MHz
F2 - Processing parameters
SI 32768

SF 100.6379140 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

S§92



Current Data Parameters

ORI~ AFWOFOOANAFOODNON A A O AMPDO A OO oM~ OO O NAME Dec07-2012
N~ QOO AN W0 FNOOWWOATNONONO O N A OO A EXPNO 20
OO NOONMMOONNNNNNAAODN AL OWWO ST T FTANNAAO OO PROCIO 1
[ e e S i e e el e e e W T M MOMOMOMOOMNONNNNN NN
F2 - Acquisition Parameters
Date 20121207
Time 18.34
INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8250.825 Hz
FIDRES 0.125898 Hz
AQ 3.9715421 sec
RG 287.4
DW 60.600 usec
DE 6.00 usec
TE 296.3 K
D1 1.00000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 15.00 usec
PL1 2.70 dB
SFO1 400.2324716 MHz
F2 - Processing parameters
ST 32768
SF 400.2300078 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
U PC 1.00
9 8 7 5 4 3 2 1 0 ppm
- | =2 o - oo
(=] [=1iK=] [=] o =]
‘c_Sln' - || < o - NG
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Current Data Parameters

=t ™Moo~ <~ <H AN
= 0 = 00 0 [~ O NN o MM ] o NAME Dec07-2012
o~ = < @ oo %~ O oonena9 et = EXPNO 30
5 Soagagay CooEeos 2o PROCNO 1
K\ /L) F2 - Acquisition Parameters
/ Date_ 20121207
Time 23.31
INSTRUM avance400
| PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
I SOLVENT ¢DCl3
NS 5000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
20 1.3632196 sec
RG 101.6
OBn DW 20.800 usec
DE 6.00 usec
TE 297.4 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 13¢
Pl 10.00 usec
PL1 -2.00 dB
SFO1 100.6479773 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl16
| NUC2 1H
| PCPD2 80.00 usec
PL2 2.70 dB
PL12 17.10 dB
PL13 17.10 dB
| | \ SF02 400.2316009 MHz
‘ F2 - Processing parameters
SI 32768
SF 100.6379140 MHz
- J " 1 " WDW EM
- T N D A SSB 0
LB 1.00 Hz
GB 0
PC 1.40

| ' [ ' { ' { ' { ! ! ' \ ' \ ' \ ’ | '
200 180 160 140 120 100 80 60 40 20 0 ppm S94



Current Data Parameters

NAME Nov27-2012
— O O W0 AN ) Y &Y N M SN O O~ N [~ OY 0O o 0O EXPNO 20
Y~ N OO O W N~ © NN — OO M ™M) O~ 0 WO N
s I RUR RN ODNNOMNN AAN OO0 N dO OO PROCNO :
W W ~ [folToNToNToINTe] = =t )M NN NN NN F2 - Acquisition Parameters
Date 20121127
Time 11.50
INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zg30
D 65536
SOLVENT CDC13
NS 200
DS 2
SWH 8250.825 Hz
FIDRES 0.125898 Hz
AQ 3.9715421 sec
RG 574.7
DW 60.600 usec
DE 6.00 usec
TE 295.5 K
D1 1.00000000 sec
MCREST 0 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 15.00 usec
PL1 2.70 dB
SFO1 400.2324716 MHz
F2 - Processing parameters
ST 32768
SF 400.2300042 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
R D T B R
10 9 8 7 6 5 4 3 2 1 ppm
(= (= hll=J = (O [~ (=31
< < < e Q<
o~ ~ - N[ [ o
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Current Data Parameters

NS gl ERUBME - O mMHO =™ © < © NAME Nov20-2012
@ o Tow e oomenes < © 2 EXPNO 30
- = = Mo AN N e A o)) =1 o~ [ PROCNO 1
— — Lo M B B B B | [ee] M~~~ 0 w = o
\/ \/ \t\x;/}/ ’ \xz/) / ‘ ‘ ‘ F2 - Acquisition Parameters
Date 20121120
Time 20.38
INSTRUM avance400
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 2000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631696 sec
~OH RG 181
OBn DW 20.800 usec
= DE 6.00 usec
N TE 299.0 K
0 NO, O D1 2.00000000 sec
dll 0.03000000 sec
7abc DELTA 1.89999998 sec
MCREST 0 sec
MCWRK 0.01500000 sec
== CHANNEL fl1 ==
13¢C
Pl 10.00 usec
PL1 -2.00 dB
SFO1 100.6479773 MHz
======== (CHANNEL f2 ========
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 2.70 dB
PL12 17.10 dB
PL13 17.10 dB
SF02 400.2316009 MHz
Mﬂ 2 - Processing parameters
SI 32768
SF 100.6379140 MHz
WDW EM
SSB 0
I j I j I ' I ' I ' I ) I ) I ' I ' I ' I ég 0 1.00 Hz
200 180 160 140 120 100 80 60 40 20 ppmec 1.40
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Current Data Parameters

10 9 8 7 6 5 4 3 2 1 ppm
b & & 8=
[{g] o o NN

usec
dB
MHz

MHz

Hz

NAME Mar01-2013
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date 20130301
Time 10.19
INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zg30
D 65536
SOLVENT MeOD
NS 16
DS 2
SWH 8250.825
FIDRES 0.125898
AQ 3.9715421
RG 203.2
DW 60.600
DE 6.00
TE 294.8
D1 1.00000000
MCREST 0 sec
MCWRK 0.01500000
======== CHANNEL fl ====
NUC1 1H
Pl 15.00
PL1 2.70
SFO1 400.2324716
F2 - Processing parameters
ST 32768
SF 400.2300035
WDW EM
SSB 0
LB 0.30
GB 0

Jrh Am PC 1.00

A L
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Current Data Parameters

NAME Feb28-2013
EXPNO 40
PROCNO 1
- . oy F2 - Acquisition Parameters
“ ” 299 2 2 9882588, Date_ 20130301
< 3 285 s 5o oo e T Time 2.29
— — — @ ~ oSS oS oSS S M INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT MeOD
NS 7000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631696 sec
RG 4597.6
DW 20.800 usec
DE 6.00 usec
TE 296.4 K
D1 2.00000000 sec
dll 0.03000000 sec
- DELTA 1.89999998 sec
N MCREST 0 sec
o NO; O MCWRK 0.01500000 sec
8gc
== CHANNEL fl ==
13C
Pl 10.00 usec
PL1 -2.00 dB
SFO1 100.6479773 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 2.70 dB
PL12 17.10 dB
PL13 17.10 dB
SFO2 400.2316009 MHz
. J‘ ) F2 - Processing parameters
SI 32768
SF 100.6377732 MHz
WDW EM
SSB 0
I j I ' [ ) I j I ' I j I j I ' [ ' I j I ég 0 1.00 Hz
200 180 160 140 120 100 80 60 40 20 ppreEc 1.40
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7.263
7.223
7.205

/

T~7.192

X

7.011
6.991
6.970

N 3
= N
M
= =

4.311

4.148

_3.492

3.431
3.356

Current Data Parameters

NAME Mar08-2013
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date 20130308

Time 10.06
INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zg30

D 65536
SOLVENT CDC13

NS 50

DS 2

SWH 8250.825 Hz
FIDRES 0.125898 Hz
AQ 3.9715421 sec
RG 406.4

DW 60.600 usec
DE 6.00 usec
TE 296.3 K

D1 1.00000000 sec
MCREST 0 sec

MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H

Pl 15.00 usec
PL1 2.70 dB
SFO1 400.2324716 MHz
F2 - Processing parameters
ST 32768

SF 400.2300045 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

1.08

S99
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Current Data Parameters

NAME Mar07-2013
EXPNO 30
PROCNO 1

F2 - Acquisition Parameters
Date_ 20130308

Time 0.42
INSTRUM avance400
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 6000

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3632196 sec
RG 1024

DW 20.800 usec
DE 6.00 usec
TE 297.7 K

D1 2.00000000 sec
diil 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 13¢

Pl 10.00 usec
PL1 -2.00 dB
SFO1 100.6479773 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl16

NUC2 1H
PCPD2 80.00 usec
PL2 2.70 dB
PL12 17.10 dB
PL13 17.10 dB
SFO2 400.2316009 MHz
F2 - Processing parameters
SI 32768

SF 100.6379140 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

$100



Current Data Parameters

OOO(")C\ILDKOWLDC\]OOCﬂmOHKOW)OOOC\]O-—ILO(\]W)NF@@@OO[\@&&QMOWCDOW)(\]LOF%NAME Apr25-2013
O~ NOMFE™~OQWOWOEEEOVWWLTONNAOFONADNNOONWOWOW W™ W O W O BEXPNO 10
Navwmwwwwmmmmmmmmmmmmmmmmmwww@wwwwww«wmmmmmmdpROCNo 1
WO~~~ O WO T TTNONNONNNNNNNNNNNNAAAAAA ] N
L L F2 - Acquisition Parameters
\"\\%m%%/ Date 20130425
" Time 12.06
INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zg30
D 65536
NO, SOLVENT CDC13
NS 16
DS 2
SWH 8250.825 Hz
FIDRES 0.125898 Hz
AQ 3.9715421 sec
RG 203.2
DW 60.600 usec
DE 6.00 usec
| F D1 1.00000000 5
D - sec
EtO 0 OEt MCREST 0 sec
MCWRK 0.01500000 sec
O 10aa O ======== CHANNEL fl ========
NUC1 1H
Pl 15.00 usec
PL1 2.70 dB
SFO1 400.2324716 MHz
F2 - Processing parameters
ST 32768
SF 400.2300030 MHz
WDW EM
SSB 0
LB 0.30 Hz
J GB 0
PC 1.00
1 Ul{; LL}.
10 9 8 7 6 5 4 3 2 1 0 ppm
© =] =] ®| (N [=3-"] -
=] [=] =} [=1L=] [=1K-]] =]
N (3] [=] <t - - o ©
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Current Data Parameters

— 0O O m w0 O o N E=) NAME May09-2013
°ne T mee S en RS S 52% iy g EXPNO 60
0 = o @~ o ©® o m o~ . .. . . . PROCNO 1
O WO O - [aNIaS eS| — O O ~~ 0 oo~ = =M = M o
— — o~ — e B | -~ O m oM — |
F2 - Acquisition Parameters
Date 20130510
Time 2.29
INSTRUM avance400
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NO NS 8000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631696 sec
RG 1824.6
DW 20.800 usec
DE 6.00 usec
| E TE 298.8 K
D1 2.00000000 sec
EtO OEt dii 0.03000000 sec
(0] DELTA 1.89999998 sec
MCREST 0 sec
(0] 0]
10aa MCWRK 0.01500000 sec
== CHANNEL fl1 ==
13C
Pl 10.00 usec
PL1 -2.00 dB
SFO1 100.6479773 MHz
======== (CHANNEL f2 ========
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 2.70 dB
PL12 17.10 dB
PL13 17.10 dB
‘ H SFO2 400.2316009 MHz
" " u ) J iJ A " J ¢ " . F2 - Processing parameters
j SI 32768
SF 100.6379118 MHz
WDW EM
SSB 0
I I I ' I " I " I I I I I I ég 0 1-00 Hz
200 180 160 140 120 100 80 60 40 20 0 ppmec 1.40
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o
oo@oooc\]waooommoommr\mr\mmmal\mmvamcomc\loocomomc\loomwv@o;}iﬁgentDataﬁ“gg"f;gig
TAONOFFO~~ QOO FIFNMNANNAAONDNOEAN~LFOWONMNOMNOOLO OO ANO ay
NN NOOONNNOOOONMNNNNONNNNNITNTNAWONWN A AN mmm .« EXPNO 5?
Ce e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e OPROCNO
OOCO[\[\[\@@ﬁ“ﬁ"ﬂ“ﬁ“v‘va‘ﬂvvvﬁ‘vvvwvvmmmm(\l(\](\lNC\IC\IC\]C\]C\IHHHH
m%;égééffizéggggééé:ii:i/J F2 - Acquisition Parameters
Date 20130509
Time 18.01
INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 65536
NO2 SOLVENT €DC13
NS 16
DS 2
SWH 8250.825 Hz
FIDRES 0.125898 Hz
AQ 3.9715421 sec
RG 256
DW 60.600 usec
| E DE 6.00 usec
TE 297.5 K
EtO OEt D1 1.00000000 sec
0] MCREST 0 sec
MCWRK 0.01500000 sec
O 10aa ©
======== CHANNEL fl ========
Minor NUC1 1H
Pl 15.00 usec
PL1 2.70 dB
SFO1 400.2324716 MHz
F2 - Processing parameters
SI 32768
SF 400.2300047 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
Jr )L . U
10 9 8 7 6 5 4 3 2 1 0 ppm
< @ o <| [~ N~ o -
< < < Q| |9 @ | a
N N - < [=] o o n
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Current Data Parameters

NAME Jun23-2014
< <O © e © = " S e e Lmee - PROCNO 1
O WO O Ao s s NN — o O ~ ~ 0 M =L = M = M
F2 - Acquisition Parameters
viewv ooy v v Wy
Time 7.47
INSTRUM spect
PROBHD 5 mm PABBO BB/
N02 PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 14000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
| F DW ZOéSgg usec
DE - usec
EtO o) OEt TE 299.5 K
D1 2.00000000 sec
D11 0.03000000 sec
O 10aa © TDO 1
Minor ======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 8.00000000 w
PLW12 0.28125000 w
PLW13 0.28125000 w
et mﬂﬂm " |Jm F2 - Processing parameters
i SI 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
\ | | \ | ' 1 \ { | \ —FC 1.40
200 180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters

NN ANONAOOEONTO NN FONFONDNONM O [~ [~ < <F OO ()W ®ONN NAME Mayl10-2013
O WOWWOWNHNMCOWO O NHONO MO LWMAOOOS OO 000 grpyg 20
mmmﬂﬂvvmmmmmmmmmmc\]Noo1\r\r\hwwwwwmlﬂmvvmmmmmmmom\]o 1
F2 - Acquisition Parameters
Date 20130510
Time 19.29
INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zg30
D 65536
Cl SOLVENT CDC13
NS 16
DS 2
SWH 8250.825 Hz
FIDRES 0.125898 Hz
AQ 3.9715421 sec
RG 203.2
DW 60.600 usec
DE 6.00 usec
| F TE 297.5 K
EtO OEt D1 1.00000000 sec
O MCREST 0 sec
o 0 MCWRK 0.01500000 sec
10ea ======== CHANNEL fl ========
NUC1 1H
Pl 15.00 usec
PL1 2.70 dB
SFO1 400.2324716 MHz
F2 - Processing parameters
ST 32768
SF 400.2300043 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
i J M PC 1.00
|
10 9 8 7 6 5 4 0 ppm
N[ o o =305 N~
Q| < - Qe <
NN - <t - ©
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Current Data Parameters

RIS AR R bH a3 o oo RN ~ 0 o NAME May10-2013
06 o Ao Mmoo @ ™ oo mnen n%R Lnes - < EXPNO 30
55 S Y coe o oed A T B PROCNO 1
\/ / \/ \\V ‘ \/ \‘/ \/ \V \/ ‘ F2 - Acquisition Parameters
Date 20130511
Time 3.19
INSTRUM avance400
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
Cl SOLVENT CDC13
NS 8000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631696 sec
RG 2048
DW 20.800 usec
DE 6.00 usec
| F TE 298.7 K
D1 2.00000000 sec
Eto (@) OEt dll 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0 sec
O 10ea O MCWRK 0.01500000 sec
NUC1
Pl 10.00 usec
PL1 -2.00 dB
SFO1 100.6479773 MHz
======== (CHANNEL f2 ========
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 2.70 dB
PL12 17.10 dB
PL13 17.10 dB
SFO2 400.2316009 MHzZ
- . L o [‘ N . \l“ N . F2 - Processing parameters
" i " W o e . 32768
SF 100.6379121 MHz
WDW EM
SSB 0
LB 1.00 Hz
I " I " I ' I I I j I I I I " @B 0
200 180 160 140 120 100 80 60 40 0 ppmec 1.40
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y Current Data Parameters

usec
dB
MHz

MHz

Hz

N A OO MU ONMCEOFNOWANDL A NMNFTANM A O WO TN OWWON™~ O N O NAME May23-2013
< N OO N OO NODONNATOTOMO0O0 40 40T N < O W< N — O EXPNO 30
mmmaammmmmmmmmmmmNNNNNNoooooommvaoooowmmmmmmmo-PROCNO 1
[ N T AR S S RS USRS TS SRS TS SRS RS S S U ) NANNNNANNNANAAAAAAA A | L
[ S F2 - Acquisition Parameters
\"\\\/ \%7 Date 20130523
Time 12.40
INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
Cl PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8250.825
FIDRES 0.125898
AQ 3.9715421
RG 287.4
| F DW 606638
DE .
EtO e} OEt TE 297.7
D1 1.00000000
MCREST 0 sec
O 10ea © MCWRK 0.01500000
Minor ======== CHANNEL fl ====
NUC1 1H
Pl 15.00
PL1 2.70
SFO1 400.2324716
F2 - Processing parameters
ST 32768
SF 400.2300051
WDW EM
SSB 0
LB 0.30
GB 0
_,) PC 1.00
L
L I T N I N I
10 9 8 7 6 5 4 3 2 1 0 ppm
© N [=] © < =] ©
Qe ] < Q=2 <
NN - < - - ©
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Current Data Parameters

NAME Junl3-2014
EXPNO 30
= o M w0 owWn w0 o~ PROCNO 1
O~ NN M 0O oM 0 W) NO > r—~- m N~ O O - =
. Mmoo W o~ o O = — >
23 SEon2e 8 g3 el ad O F2 - Acquisition Parameters
— P e e e — — ™~~~ w0 mmmm — Date 20140614
Time 8.14
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
Cl SOLVENT CDC13
NS 15000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
DW 20.800 usec
DE 6.50 usec
| F D1 2.00000000 5
. sec
EtO o) OEt D11 0.03000000 sec
TDO 1
O 10ea © ======== CHANNEL fl ========
. SFO1 100.6228293 MHz
Minor NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHzZ
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
J “ H PLW13 0.28125000 W
el vl # IJ J iy o " it l v L o Wby " F2 - Processing parameters
ST 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
\ | | \ ' \ ' | | ' \ ' \ ' [ ' | —FC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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EtO

Current Data Parameters

NAME Jun04-2013
EXPNO 30
PROCNO 1

F2 - Acquisition Parameters
Date 20130604

Time 19.36
INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zg30

D 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8250.825 Hz
FIDRES 0.125898 Hz
AQ 3.9715421 sec
RG 181

DW 60.600 usec
DE 6.00 usec
TE 297.7 K

D1 1.00000000 sec
MCREST 0 sec

MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H

Pl 15.00 usec
PL1 2.70 dB
SFO1 400.2324716 MHz
F2 - Processing parameters
ST 32768

SF 400.2300032 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

210

6.10

S$109



Current Data Parameters

NAME Jun04-2013
mO& a0 Bew 40 % oaa Lma oo ) -0 o EXPNO 40
0665 “4o doo o m o~ nen %% At e < PROCNO 1
O W Y == Mmooy [aN] — oo ~~ \0 o~ =, oo = M o
— — — — — — -~ - O O mmom M — I
F2 - Acquisition Parameters
vio vwiin vy WY peeean
Time 2.23
INSTRUM avanced400
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
Br NS 7000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631696 sec
RG 2896.3
DW 20.800 usec
DE 6.00 usec
TE 299.0 K
| F al1 0103000000 s6c
. sec
EtO e} OEt DELTA 1.89999998 sec
MCREST 0 sec
MCWRK 0.01500000 sec
O 1ofa O
== CHANNEL fl ==
13C
Pl 10.00 usec
PL1 -2.00 dB
SFO1 100.6479773 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 2.70 dB
PL12 17.10 dB
PL13 17.10 dB
‘ H J SFO2 400.2316009 MHz
" ﬂ " JJ OR— " F2 - Processing parameters
SI 32768
SF 100.6379123 MHz
WDW EM
SSB 0
I I " I j I I I " I j I I l " I 'ég 0 1-00 Hz
200 180 160 140 120 100 80 60 40 20 ppmec 1.40
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Current Data Parameters

DO ITNEONOITOWYWADTOAANNO FNM-D®NOWOWOFOW AN DO A= O~ N Mar28-2014
A= N ANOWO TN o GO O Ao OMWOMIME OO WOMAO O~ O LW <N o o
vvHHW(‘QM(‘O(‘QMMMMC\INNC\INNOOCOOOl\r\r\r\mmmvﬁ‘vvooommmmmmmmgégggo 7?
e O S os ST TS TS NNNON NN NNNNNNN NN N A A A A A
= éégg%é%éééézéé=i’J F2 - Acquisition Parameters
Date 20140328
Time 12.21
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
Br SOLVENT CcDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 77.81
DW 62.400 usec
DE 6.50 usec
| F TE 299.6 K
EtO OEt D1 1.00000000 sec
(0] TDO 1
======== CHANNEL fl ========
O 10fa © SFO1 400.1324710 MHz
. NUC1 1H
Minor 31 15.00 usec
PLW1 8.00000000 W
F2 - Processing parameters
ST 65536
SF 400.1300100 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
10 9 8 7 6 5 4 3 2 1 0 ppm
[=] (g} - M~ M~ H o] <
S| (@ ) < L SR <
N - o b~ [=] [=] o [{=]
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Current Data Parameters

- oo baa va = e oo NAME Junl2-2014
S5 R I B EETI Y £28y 53 EXPNO 40
R —AHO o — 0 O = . .. PROCNO 1
O WO O - oS "M o o™ — o O ~ ~ \0 o™ = =M - M
— — — — — — [l Sl O O mmMmmMmm —
F2 - Acquisition Parameters
Date 20140613
Time 1.55
INSTRUM spect
PROBHD 5 mm PABBO BB/
Br PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 8000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
| F DW 20.800 usec
DE 6.50 usec
EtO (@) OFEt TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
O 1ofa O D0 :
Minor ======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1l 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SF02 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
I IJ Lu PLW13 0.28125000 W
W“WJ‘JH-\, " T — M A 'm--| s ' WWWT ) _— Processing parameters
ST 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
\ | ' \ \ ' | ' \ 1 ' | ' \ | ' { EC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

usec
dB
MHz

MHz

Hz

OO N0 WLNNFETFWOWOWADNFTNODNNRNAFTOW AWMU ODAIDO A WOWEOM OO
OMNMNOWMN A4O0O0ONWOMEWOLLFAOMM=AWN NN FNAAAOOT N A OO Y 0 NAME Jun05-2013
N O NOMOOONNNNNNNNNNAAC>-OQOOOOO@O@O0NNNNNNA A EBEXPNO 10
[\@@@vvvvwvwwvwwww(\l(\l<\1<\1|—<|—<|—|‘—<|—||—|-—|-—||—|-—|-—|H‘—(‘—<‘—|‘—<‘—<|—<|—<-—<|—||—||—|PROCNO 1
L L L L L L L L o
= F2 - Acquisition Parameters
Date 20130605
Time 18.24
INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8250.825
FIDRES 0.125898
AQ 3.9715421
RG 101.6
DW 60.600
| E DE 6.00
TE 297.7
EtO OEt D1 1.00000000
@) MCREST 0 sec
0 100a 0 MCWRK 0.01500000
======== CHANNEL fl ====
NUC1 1H
Pl 15.00
PL1 2.70
SFO1 400.2324716
F2 - Processing parameters
ST 32768
SF 400.2300052
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.00
AL L
S L I I I
10 9 8 7 6 5 4 3 2 1 0 ppm
< =] © =2} 0
(=) o < =] ©
=) < o © o
—
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OMM At O (o) RN T S st MO A
N[~ O WO W wwm — NN W oM FOOFOONOOR AR AN AN AF AN NM A A
LR E R K U L MANOFFOVOOLFOANNITAATDANXRMMAOODOM A AN ADNO
G R ISR NemmRRFeANaanaenMHo @O HAHa g
W W W0 WO WY <t <t <t OO OO O AN N AT OO N OO WO Ot -
R B B B B B o R B B B B B | YO OOFMOMMONNNNNNNNANNAAAD

O 10oa O

UL

140 120 100

Current Data Parameters

NAME Jun05-2013
EXPNO 20
PROCNO 1

F2 - Acquisition Parameters
Date_ 20130605

Time 23.24
INSTRUM avance400
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 5000

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3632196 sec
RG 4597.6

DW 20.800 usec
DE 6.00 usec
TE 299.1 K

D1 2.00000000 sec
diil 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 13¢

Pl 10.00 usec
PL1 -2.00 dB
SFO1 100.6479773 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl16

NUC2 1H
PCPD2 80.00 usec
PL2 2.70 dB
PL12 17.10 dB
PL13 17.10 dB
SFO2 400.2316009 MHz
F2 - Processing parameters
SI 32768

SF 100.6379107 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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e}
ONOWONREFEOMNO A AMOANMATODOMNWO=ONOOMNMOLW NS O O~ @ oCLurrent Data Parameters
WO~ WO NANN OO OME OWWLWLW SN0 OLWs <t OO NA O ONAME May21-2013
N NN OO OO ONNNNNNNNNNNSTOOOEE O 00E N «EXPNO 10
S
[aNC RO RO IR S S S S U R U U O B O T e e B B O B e B B IPROCNO !
L L L L. L. L o
F2 - Acquisition Parameters
Date 20130521
Time 18.21
INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8250.825 Hz
MeO._ _OMe FIDRES 0.125898 Hz
AQ 3.9715421 sec
RG 181
DW 60.600 usec
| F DE zg'}og usec
TE .8 K
EtO o OEt D1 1.00000000 sec
MCREST 0 sec
o) 1oqa o) MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 15.00 usec
PL1 2.70 dB
SFO1 400.2324716 MHz
F2 - Processing parameters
ST 32768
SF 400.2300052 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
| A 3 \
I e B B B S S B T
9 8 7 6 5 4 3 2 1 ppm
N~ © N~ o) (o] (] e ©
(=) < oC| v oo =
S Ty} &l [ela] [« [« ©
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O M 0O @ v AN WO oSNNI~ 0
+TM oo NN Mmm oo N H N O O N WO M@ O N O <+ N oMo Current Data Parameters
OWWLW A o N W S S S s =3 NAME May21-2013
O WO WO W WO e —HHoooo0o0o o M 0 O S N oo~~~ M . EXPNO 20
i B B B B | o oA o o o M~ 00O W N LW MmN NN — o
N PNV 2ZRV/ /o N/ 1
\\ / \ F2 - Acquisition Parameters
Date_ 20130522
Time 4.28
INSTRUM avance4(00
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 10024
DS 4
SWH 24038.461 Hz
MeO OMe FIDRES 0.366798 Hz
20 1.3632196 sec
RG 2896.3
DW 20.800 usec
| F DE 6.00 usec
TE 299.0 K
EtO OEt D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
O 10ga O MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 13¢
Pl 10.00 usec
PL1 -2.00 dB
SFO1 100.6479773 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzle
| NUC2 1H
PCPD2 80.00 usec
PL2 2.70 dB
] PL12 17.10 dB
‘ PL13 17.10 dB
o | SFO2 400.2316000 MHz
| \ F2 - Processing parameters
. | s1 32768
u I | SF 100.6379110 MHz
WDW EM
] | | o
P " " \ " " \ A " " " LB 1.00 Hz
4 " v v o g o) A i 0
PC 1.40

I ' I ' \ ' I ' I ' I ' I ' I ' I ' I ' I '
200 180 160 140 120 100 80 60 40 20 ppm 116



Current Data Parameters

-—lO&OLOQ*W(\]("7l—lmmm[\O\OC\]W[\OOLO(‘QKOHMKO[\OOO\HCDOWO(D@(\]mmw@OOWKOOONAME Jun28-2012
MNAHNOWODOWNOONAIWNMNMN AN~ OWWWMNNDNOE O DO TAAONODWD W =
(\l(\llﬂu’)NOOOOOOO\CDOO(\I(\IC\IC\I\—(-—lH\—(|—<|—1~—1-—|®®OWOWO\OWOWF\MMNNNHMNNOW@OW};égIgI?IO 52
OO OOWOWW S TN N NANNNNNNAAAO OO
F2 - Acquisition Parameters
Date 20120628
Time 12.10
INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 65536
NO2 SOLVENT CDC13
NS 16
OMe DS 2
SWH 8250.825 Hz
FIDRES 0.125898 Hz
AQ 3.9715421 sec
RG 406.4
DW 60.600 usec
DE 6.00 usec
| NH TE 296.3 K
EtO N OEt D1 1.00000000 sec
(@) MCREST 0 sec
MCWRK 0.01500000 sec
o 1 O
======== CHANNEL fl ========
NUC1 1H
Pl 15.00 usec
PL1 2.70 dB
SFO1 400.2324716 MHz
F2 - Processing parameters
ST 32768
SF 400.2300039 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
L,JU PC 1.00
W
10 9 8 7 6 5 4 3 2 1 0 ppm
2] - (=22l [=] S (M| ON < |0 | M
S = 2| S N =S S|o =
o~ o (NN - < N -|o ™|
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NO,
OMe
EtO | “\NHOEt
0
O 1 O
o
|
| \
| |
| ]
| \
|
b !
-
[ I ' I [ ) [ [ I [ [ I '
180 160 140 120 100 80 60 40 20 0 ppm

Current Data Parameters

MHz

MHz

Hz

NAME Jun28-2012
EXPNO 70
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120629
Time 1.49
INSTRUM avance400
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 4000
DS 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3632196
RG 1149.4
DW 20.800
DE 6.00
TE 297.9
D1 2.00000000
diil 0.03000000
DELTA 1.89999998
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL fl ====
NUC1 13¢
Pl 106.00
PL1 -2.00
SFO1 100.6479773
======== CHANNEL f2 ====
CPDPRG2 waltzl16
NUC2 1H
PCPD2 80.00
PL2 2.70
PL12 17.10
PL13 17.10
SFO2 400.2316009
F2 - Processing parameters
SI 32768
SF 100.6379140
WDW EM
SSB 0
LB 1.00
GB 0
PC 1.40
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8.205
8.183
7.473
7.451
7.431
7.412
7.302
7.284

M~ FOA~O0OO0 O AMWANTFTNWML WS ONWWONAHOWLWMESOWI™SO

W NOMMNOWOS A~ OW WO NNAODNWR LW N O O M~ o NAME
NNANCEE-OONODNA0O0O0O0O00O0O0O0NN ™I~ dOONd - O EXPNO
[\l\[\LOLOLOWWWWWWWWWWWWWWMMMMMMC\IC\IC\IC\I-—!H-—!HHHPROCNO

Current Data Parameters

Jul26-2012
10
1

F2 - Acquisition Parameters

Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

D1
MCREST
MCWRK

ST
SF
WDW
SSB
LB

WLQ_SE

09
©o

2.00\
2.05:=
1.92

11
1.00
1.92
1.16
4.06
1.05
2.04
3.03
3.11

-

20120726
12.15
avanced00
5 mm QNP 1H/13
zg30
65536
CDC13
16
2
8250.825
0.125898
3.9715421
287.4
60.600
6.00
296.8
1.00000000

0 sec
0.01500000

CHANNEL fl ========

1H

15.00

2.70
400.2324716

32768
400.2300044
EM

0
0.30

0
1.00

usec
dB
MHz

F2 - Processing parameters

MHz

Hz
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L <t o O~ -0 m
< [0} [0} — 0 @ o
o =t — Q0 [~ o0 @ ™~
~ =3 [0} MO NN N
— — — o

127.14
123.97
113.00
83.94
50.21
41.49
35.34
13.94
13.85

_—63.14

—

e
=
&
——61.18

—

: | | .
160 140

Current Data Parameters

NAME Jul2e-2012
EXPNO 20
PROCNO 1

F2 - Acquisition Parameters
Date_ 20120726

Time 14.04
INSTRUM avance400
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1600

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3632196 sec
RG 143.7

DW 20.800 usec
DE 6.00 usec
TE 298.3 K

D1 2.00000000 sec
diil 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 13¢

Pl 10.00 usec
PL1 -2.00 dB
SFO1 100.6479773 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl16

NUC2 1H
PCPD2 80.00 usec
PL2 2.70 dB
PL12 17.10 dB
PL13 17.10 dB
SFO2 400.2316009 MHz
F2 - Processing parameters
SI 32768

SF 100.6379140 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

AN OO AWML NOWODMOOWOONOSTOMMSEOLW WAL ®AHOO SO OO N S NAME Feb16-2013
NOOWMNWOWNATOHNAONADFTNNNOONDOWOWLWTMONWWAHOMWL O N OWO pypNo 10
OONHCOCONNC\IW)COMMMNNNNNC\INNC\M—M—(OOOOOOMNNNOOO\O\MW}MNNNPROCNO 1
WO~~~ 00 s s s s s S S S ) ) N NN N A A A
F2 - Acquisition Parameters
\ Date 20130216
Time 19.07
INSTRUM avanced00
PROBHD 5 mm QNP 1H/13
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
NO2 DS 2
SWH 8250.825 Hz
FIDRES 0.125898 Hz
AQ 3.9715421 sec
RG 362
DW 60.600 usec
DE 6.00 usec
TE 296.3 K
D1 1.00000000 sec
EtO / OEt MCREST 0 sec
V MCWRK 0.01500000 sec
HN—N
(@] O ======== CHANNEL fl ========
13 NUC1 1H
Pl 15.00 usec
PL1 2.70 dB
SFO1 400.2324716 MHz
F2 - Processing parameters
ST 32768
SF 400.2300054 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
J [ PC 1.00
. o ,
10 9 8 7 6 5 4 3 2 1 0 ppm
0 © < (=1 (=112 < |t 0|
(=1 =] =] [=] [=1=3E) S| - |®
o o~ o - NN (o - || ™|
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Current Data Parameters

o O n o O oY [
nm o o 1 m= o 10 na2 g © 4 S NAME Febl6-2013
TE 283 883 3 P R << BXENO 20
— — o~ o — — ™~~~ 0w T ™ — PROCNO 1
\/ ‘ ‘ ‘ \/ ’ ‘ \4// \/ ’ ‘ \/ F2 - Acquisition Parameters
Date 20130217
Time 2.50
INSTRUM avance400
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 8000
NO, DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631696 sec
RG 181
DW 20.800 usec
DE 6.00 usec
TE 296.8 K
/ D1 2.00000000 sec
dll 0.03000000 sec
EtO / OEt DELTA 1.89999998 sec
— MCREST 0 sec
HN=N MCWRK 0.01500000 sec
3 0
NUC1
Pl 10.00 usec
PL1 -2.00 dB
SFO1 100.6479773 MHz
======== (CHANNEL f2 ========
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 2.70 dB
PL12 17.10 dB
PL13 17.10 dB
” ‘ | | ‘ i SFO2 400.2316009 MHz
s J 4
F2 - Processing parameters
SI 32768
SF 100.6379140 MHz
WDW EM
SSB 0
I I j I " I I ' I " I I I I I ég 0 1-00 Hz
200 180 160 140 120 100 80 60 40 20 ppmec 1.40
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8.755
7.312
7.291
7.262
7.114
7.093
6.241
©6.238
6.229
4.343
4.334
4.323
4.316
4.305
4.299
4.287
4.281

Current Data Parameters

AT MNONONNNTOOW N

DM O ONWWO A~ O <N o O oy NAME

WWWWWMNNNNODNDDO® MO N EXPNO
. . . LY . . . . . . DY . . . . . . .PROCNO
SO NOONNNNONNNN A A A A A

e e

EtO

Cl

\

Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

D1
MCREST
OEt MCWRK

Marl14-2013
10
1

F2 - Acquisition Parameters

20130314
18.03
avanced00
5 mm QNP 1H/13
zg30
65536
CDC13
16
2
8250.825 Hz
0.125898 Hz
3.9715421 sec
512
60.600 usec
6.00 usec
296.2 K
1.00000000 sec
0 sec
0.01500000 sec

CHANNEL fl ========
1H
15.00 usec
2.70 dB
400.2324716 MHz

F2 - Processing parameters

ST
SF
WDW
SSB
LB

GB
LM \ Fe

4 3 2 1 0 ppm

0
1.00
1.07
1.04
6.08

32768
400.2300052 MHz
EM
0
0.30 Hz
0
1.00
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Current Data Parameters

w O o ™ M~ 0w w [l
© 0 S oo~ ™ N 20y N NAME Marl14-2013
T8 S §R8%8 3 S S e << BrEo 20
— [t T e e et | — -~~~ =+ ™ — PROCNO 1
\/ \/ \\\L/ ‘ \\M/ ‘ ‘ \/ F2 - Acquisition Parameters
Date 20130315
Time 1.39
INSTRUM avanced400
PROBHD 5 mm QNP 1H/13
PULPROG zgpg30
TD 65536
SOLVENT CDC13
Cl NS 7000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631696 sec
RG 812.7
DW 20.800 usec
DE 6.00 usec
TE 296.6 K
D1 2.00000000 sec
EtO / dll 0.03000000 sec
DELTA 1.89999998 sec
HN—N MCREST 0 sec
(@] MCWRK 0.01500000 sec
14 == CHANNEL fl ==
13¢C
Pl 10.00 usec
PL1 -2.00 dB
SFO1 100.6479773 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 2.70 dB
PL12 17.10 dB
PL13 17.10 dB
SF0O2 400.2316009 MHz
F2 - Processing parameters
SI 32768
SF 100.6379140 MHz
WDW EM
SSB 0
LB 1.00 Hz
I I j I I " I GB 0
200 180 160 140 120 ppmec 1.40
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Current Data Parameters

F2 - Acquisition Parameters

B g T

~ NAME Jan27-2014
— FOENAOWAONOANL AFAMWOMNOOONFWMLW AANMNLW M <
N OWOVOWAAN I~ A AN~ A AN~ O FOMN AN~ ON AN~ M AOO EXENO 20
. A VOOWLWOWIIONNDNNAAAAAN O NN NN OO NN NN WO WO WO PROCNO 1
[aN] L S T S S T S S S S S S S T S S ST ST S Y
— oo~~~ NN

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 65536
SOLVENT DMSO
NS 16
NO» DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 31.13
DW 62.400 usec
P N| DE 6.50 usec
TE 298.2 K
HN NH D1 1.00000000 sec
TDO 1
() 15 () ======== CHANNEL fl ========
SFOl 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 8.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300000 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0
PC 1.00

L .

R I I I I I I I I R IR IR R RN LA RN R RN IR

13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
3 Fo“)?s 58 8 <
- N[ N[N [= - <t
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Current Data Parameters

o O a L oo o o e NAME Jan27-2014
[CIRCIPNIN MW~ O TN NN OO EXPNO 30
e ST SR e e NP oonaTmaean PROCNO 1
n w0 =T MM NN NN A OOy Oy O O O
‘ \/ ‘ K$§NA/)%L/ / K¢§é§§¢ééé¢L) F2 - Acquisition Parameters
Date 20140128
Time 2.58
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT DMSO
NS 10000
NO» DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
DW 20.800 usec
P N DE 6.50 usec
TE 299.6 K
HN NH D1 2.00000000 sec
D11 0.03000000 sec
e} 15 TDO 1
======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SF02 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
PLW13 0.28125000 W
F2 - Processing parameters
) . N LY ST 32768
oF 100.6128145 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
\ | { { { ' \ \ | | EC 1.40
200 180 160 140 120 100 80 60 40 0 ppm
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Current Data Parameters

O W~ O o 0O N = O MW NAME Febl13-2014-PC
— — O N O O ) ¥ N O O o O EXPNO 10
) < M Y 3 N [EINTOINTOINTY] L = = PROCNO 1
© oo © sy IR F2 - Acquisition Parameters
\ / \/ ‘ \\// \‘/ Date 20140213
Time 17.52
INSTRUM spect
NO, PROBHD 5 mm PABBO BB/
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
XX AQ 4.0894465 sec
| RG 62.88
DW 62.400 usec
EtO N OEt DE 6.50 usec
TE 298.6 K
(o) (o) D1 1.00000000 sec
16 aa Do !
======== CHANNEL fl ========
SFOl 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 8.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300100 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
J AL 1 J\&AL.AL
10 9 8 7 6 5 4 3 2 1 0 ppm
AN [T “ =2
slc| (o S =
NN N < ©
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Current Data Parameters

- o eo NAME Feb13-2014
= 0 M 0 O - Mo @ < EXPNO 10
< o wm o @© W0 = maen < o PROCNO 1
o A s s [aN X aN el | -~~~ 0 o =
— e K e | — M~ w0 — o
F2 - Acquisition Parameters
2 NVl
Time 17.16
INSTRUM spect
NO PROBHD 5 mm PABBO BB/
2 PULPROG zgpg30
[ TD 65536
SOLVENT CDC13
NS 3000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
X RG 195.88
| D 20.800 usec
EtO — OEt DE 6.50 usec
N TE 299.7 K
D1 2.00000000 sec
0] D11 0.03000000 sec
16 aa TDO 1
======== CHANNEL fl ========
SFO1 100.6228293 MHz
L NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
| I PLW2 8.00000000 W
PLW12 0.28125000 W
PLW13 0.28125000 W
J{ F2 - Processing parameters
SI 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
| ' | ' \ \ ' \ ' | ' | ' \ \ | ' | BC 1.40
200 180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters

W NN O O ® O 0~ O ke Feblz-2014
0w O N O WO - N O D o~ O EXPNO 10
N G T RIS RN ToNToNTS I < s PROCNO :
ool e T A — F2 - Acquisition Parameters
Date 20140212
Time 11.22
INSTRUM spect
CI PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
X RG 62.88
| DW 62.400 usec
EtO — OFEt DE 6.50 usec
N TE 298.4 K
D1 1.00000000 sec
O 16ea O TDO 1
======== (CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 8.00000000 W
F2 - Processing parameters
ST 65536
SF 400.1300097 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
J | S L
B R I B
10 9 8 7 6 5 0 ppm
N~ ~o < ™~
=) [=3=] <)) o
- NG ) )
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Current Data Parameters

- N NAME Feb12-2014
~ ~ = 0 WO =T o T NN O o = EXPNO 20
< o o © < neenon o PROCNO 1
el = = MM NN [l el e N o~ =
— — e e B | [ e e o —
F2 - Acquisition Parameters
VRS NV bate B0140312
Time 14.18
INSTRUM spect
CI PROBHD 5 mm PABBO BB/
| PULPROG zgpg30
TD 65536
h SOLVENT CDC13
NS 3000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
X RG 195.88
| DW 20.800 usec
EtO — OFEt DE 6.50 usec
N TE 299.7 K
D1 2.00000000 sec
O 16ea O D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228293 MHz
I NUC1 13C
| Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SF02 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 8.00000000 W
H PLW12 0.28125000 W
H PLW13 0.28125000 W
E2 - Processing parameters
ST 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
| ' | ' \ ' | ' \ | | | ' \ BC 1.40
200 180 160 140 120 100 80 60 20 0 ppm
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Current Data Parameters

~ M~ NOO < O O o 0~ O NAME Febl0-2014
O WO MmO N O O oY~ WO EXPNO 10
= W W W ON 0 w0 w0 < === PROCNO 1
@ [ === = o gl
F2 - Acquisition Parameters
‘ \/ \// \‘/ Date 20140210
Time 17.55
INSTRUM spect
Br PROBHD 5 mm PABBO BB/
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AN AQ 4.0894465 sec
| RG 71.01
DW 62.400 usec
EtO N/ OEt DE 6.50 usec
TE 298.4 K
D1 1.00000000 sec
16fa TDO 1
======== CHANNEL fl ========
SFOl 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 8.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300098 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
’JL . N
10 8 7 6 5 0 ppm
(= N = ©
< Qe < <
o~ NN < ©
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VY
Br
X
EtO |N/ OEt
16fa

—62.52

Current Data Parameters

180 160 140 120 100

80

NAME Febl0-2014

0 EXPNO 20

o PROCNO 1

3
F2 - Acquisition Parameters
Date 20140211
Time 3.43
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 10240
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
DW 20.800 usec
DE 6.50 usec
TE 299.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 8.00000000 w
PLW12 0.28125000 w
PLW13 0.28125000 w
F2 - Processing parameters
=1 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0

T T T PC 1.40
20 ppm
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Current Data Parameters

O W W~ W W owoON WO WA = O W NAME Feb26-2014
O = AN M OW OO w O = EXPNO 10
N — OS> OWwLw=r OO0 wno = < <r PROCNO 1
W W W~ ~ = S ST S M M M oM — o
F2 - Acquisition Parameters
N S N\ \J/
Time 11.07
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 65536
SOLVENT CD30D_SPE
NS 100
CO,H DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 77.81
DW 62.400 usec
DE 6.50 usec
TE 298.9 K
AN D1 1.00000000 sec
| TDO 1
EtO N/ OEt ======== CHANNEL fl ========
SFOl 400.1324710 MHz
H NUC1 1H
O 16ja O Pl 15.00 usec
PLW1 8.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300077 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
R T L R
10 9 8 7 6 5 4 3 2 0 ppm
N~ (e o] 0
LRI © «<
—| [eNfen (3] <t
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Current Data Parameters

NAME Feb25-2014
EXPNO 40
~ = oo © wowum PROCNO 1
v ~ w M~ N s\ O T NAO OO —
. .. . T O T NO -0 Mm w0 .\ L
29 - R e Y - F2 - Acquisition Parameters
— — — — R I — Date 20140226
T T N
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CD30D_SPE
NS 15000
CO,H DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
DW 20.800 usec
DE 6.50 usec
TE 299.7 K
X D1 2.00000000 sec
| D11 0.03000000 sec
EtO Z OEt Do !
N ======== CHANNEL fl ========
: SFO1 100.6228293 MHz
O 16ja O NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
PLW13 0.28125000 W
¢ | | J N F2 - Processing parameters
. ’ atralhiopeperiiui o . o i L . oS T 32768
SF 100.6126268 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
\ ' \ | \ ' \ | \ ‘ | | ' \ ' 1 EC 1.40
200 180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters

<p NN O O~ ~ O M ~— O NAME Feb19-2014
Xe} W O WO O N O OV [TOR EXPNO 30
<t 0 W N OO [ToRTORA- IR < <t < PROCNO 1
w 0o Ssssr IR F2 - Acquisition Parameters
’ \/ \ \/ \/ \‘/ Date 20140219
Time 17.41
OH INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
X AQ 4.0894465 sec
| RG 77.81
EtO — OEt DW 62.400 usec
N DE 6.50 usec
TE 298.3 K
O 4612 © D1 1.00000000 sec
TDO 1
======== (CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 8.00000000 W
F2 - Processing parameters
ST 65536
SF 400.1300099 MHzZ
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
J | Sl A J“‘-"L._J\_—.—

L L B A

I
10 9 8 7 6 5 4 3 2 1 0 ppm

L L B B B L L L B

1) =) ™~ () o
=1 = = =1 S
o - o < ©
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——165.00
—157.90
_—150.55
——149.11
——124.81
——116.45
14.23

T—128.44
—62.46

__~128.68

Current Data Parameters

NAME Feb195-2014
EXPNO 40
PROCNO 1

F2 - Acquisition Parameters
Date 20140220

Time 3.15
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 10000

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88

DW 20.800 usec
DE 6.50 usec
TE 299.6 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1 13C

Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 8.00000000 w
PLW12 0.28125000 w
PLW13 0.28125000 w

F2 - Processing parameters
SI 32768

SF 100.6127690 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

0 ppm
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Current Data Parameters

O WOWMNO<FMLWw) < oMo Lw S~ W0 ~ O N NAME Febl7-2014
0~ A O~ 1~ OWWawaoIr- r—~ N — O~ W ™~ EXPNO 50
O O N O O OO WwLWwLWwLWw 0 w0 = = = < <t
PROCNO 1
W~~~ 0000 < < < < —
F2 - Acquisition Parameters
Date 20140217
Time 17.39
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
— SOLVENT CcDC13
o NS 16
DS 2
N SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
|\ RG 54.59
DW 62.400 usec
EtO = OEt DE 6.50 usec
N TE 298.3 K
0 D1 1.00000000 sec
6na TDO 1
======== CHANNEL f]l ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 8.00000000 W
F2 - Processing parameters
ST 65536
SF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
| . A
10 8 7 6 5 4 0 ppm
(=) o =2} ) < )
< < ] < < <
N - o - <t (<]
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Current Data Parameters

N o oo ~ o oo NAME Feb17-2014
=~ amo o 0 0o ik o a m EXPNO 60
EY oo O — ~ o .. . . PROCNO 1
o T M [aN] — r~ -~ 0 o~ =T
— A — — [t el el o —
F2 - Acquisition Parameters
YA Y NV
Time 0.26
INSTRUM spect
— PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 7000
DS 4
| N SWH 24038.461 Hz
FIDRES 0.366798 Hz
EtO OEt / a0 1.3631488 sec
N RG 195.88
DW 20.800 usec
@) 6nha @) DE 6.50 usec
TE 299.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1l 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
| | SF02 400.1316005 MHzZ
| NUC2 1H
| CPDPRG[2 waltzlé
PCPD2 80.00 usec
| PLW2 8.00000000 W
PLW12 0.28125000 W
PLW13 0.28125000 W
- 1
F2 - Processing parameters
ST 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
\ \ \ { ' | ' | ' \ ' \ ' \ [ | EC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

VOOV AMNN ANV IO FANFTONODD AOOMOOFOWOMENATFNDNO=ND OO N Mg Feb04-2014
A H OO OEWNOOME OF I A ANV AOCOOCOV MO~ A0 NOON MM~ O LWLW
HHNLDWWWL\&OKQ&O@OW@&OOOOOOOOCOCDOOL\Pl\PLOLOWWWWWWMMMNNNNNNNgégggo 1?
W W~ = o NN A N A AAAAAAAAAAA A A A A A A AAAAA A A A A A A A A A
= F2 - Acquisition Parameters
Date 20140204
Time 17.56
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 31.13
X DW 62.400 usec
| DE 6.50 usec
EtO Z OEt TE 298.2 K
N D1 1.00000000 sec
TDO 1
O 160a©
======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 8.00000000 W
F2 - Processing parameters
ST 65536
SF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
JL&J PC 1.00
| It . MM\ ULL
10 9 8 7 6 5 4 3 2 1 0 ppm
0 © =) w(olnow
< < < Qee|ee
(3] < - < (O
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——165.09
—159.50
——148.69

EtO

126.55

160a O

OEt

77.34
77.22
77.02
76.70

—62.26

—43.92

—33.36

—14.25

Current Data Parameters

200 180 160 140

120

80

NAME Feb04-2014
EXPNO 20

. PROCNO 1

o

= F2 - Acquisition Parameters
Date 20140205

‘ Time 7.23
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 14000
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
DW 20.800 usec
DE 6.50 usec
TE 299.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLW2 8.00000000 w
PLW12 0.28125000 w
PLW13 0.28125000 w
F2 - Processing parameters
SI 32768
SF 100.6127673 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0

T PC 1.40

0 ppm
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Current Data Parameters

(X @] MO NDOTFOWOAOANWMEOEMOALW AL N ® NAME Febl17-2014
NN O OO WWWWOWLW OO A~ OO ONDNNAO EXPNO 10
— &N WS T TO OO0 OO TN BROCNO 1
w ~ e S LS e A T O A B L B e B B e B I e e e M |
F2 - Acquisition Parameters
\Y/ ‘ L\i:=é§$§§¥%i4ﬁi/) k\\§§4fﬁL/) L\i::§§$§%%2;2;;£é:¢L’J Date 20140217
Time 12.45
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
AN FIDRES 0.122266 Hz
| AQ 4.0894465 sec
RG 31.13
EtO N/ OEt DW 62.400 usec
DE 6.50 usec
TE 298.3 K
D1 1.00000000 sec
16pa TDO 1
======== CHANNEL fl ========
SFOl 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 8.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300101 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
- J\_ _Jt _J\_,—J "L.___ L
10 9 8 7 6 5 4 3 2 1 0 ppm
[=] © © [\ 1)
S S S S
(Y] <t - ©|[w©
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Current Data Parameters

NAME Feb13-2014
25 o g oo o © o o« EXPNO 20
8 o o < maor o = o« PROCNO 1
O O = o~ -~~~ 9 o m o™ =
— — — [ e o w0 ™ I —
F2 - Acquisition Parameters
] | \Va ]
Time 2.31
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 9000
DS 4
| A SWH 24038.461 Hz
FIDRES 0.366798 Hz
EtO OEt A0 1.3631488 sec
N i RG 195.88
') DW 20.800 usec
16 DE 6.50 usec
pa TE 300.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1l 13C
Pl 10.00 usec
PLW1 70.00000000 W
======== CHANNEL f2 ========
SF02 400.1316005 MHz
NUC2 1H
' CPDPRG[2 waltzl6é
I PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
J PLW13 0.28125000 W
F2 - Processing parameters
SI 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
\ ‘ \ ‘ | ‘ T ‘ \ ‘ \ ‘ \ ‘ T ‘ \ ‘ \ " \ ‘ PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

O @] [To] O N = O [Te] O @ NAME Feb12-2014
M o] @ AN Y] A O < ™M EXPNO 30
“ “ ST “ DA PROCNO 1
[e0] [ [Te] < = s8] —
F2 - Acquisition Parameters
Date 20140212
Time 17.46
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 65536
SOLVENT CDC13
MeO._ _OMe NS 16
DS 2
SWH 8012.820 Hz
AN FIDRES 0.122266 Hz
| AQ 4.0894465 sec
E _ E RG 54.59
to N OEt DW 62.400 usec
DE 6.50 usec
(@) (@) TE 298.4 K
16ga D1 1.00000000 sec
TDO 1
======== CHANNEL fl1 ========
SFOl 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 8.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300106 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
4 | L o
10 9 8 7 6 5 0 ppm
- N - [=2]
< < < <
o~ - © 0
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Current Data Parameters

NAME Feb12-2014
EXPNO 40
S\U gg & u'Nd SIS 3 v o~ PROCNO 1
. . . . MmN O~ m 0 o™
@ S 2 S NS o & = F2 - Acquisition Parameters
R R IV B
INSTRUM spect
MeO OMe PROBHD 5 mm PABBOpBB/
PULPROG zgpg30
TD 65536
X SOLVENT CDC13
| NS 9000
DS 4
EtO N/ OFEt SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
1O 16ga o RG 195.88
DW 20.800 usec
DE 6.50 usec
TE 299.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
| PLW1 70.00000000 W
======== CHANNEL f2 ========
| SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[ 2 waltzle
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 w
PLW13 0.28125000 w
JL A A " .
T2 - Processing parameters
ST 32768
SF 100.6127650 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
J ' | ‘ \ ' | ‘ \ ‘ | ' \ ‘ | ' \ ‘ \ ' | —FC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

ASE O OO NDOONME A~ O0O 3N ~ O O w A NAME Feb18-2014
o) O QWM O =W LWw <N ONO O N W< mM EXPNO 30
[a\ N N WO = O <t < < = PROCNO 1
[e0] [ DWW < < <M L B B B B |
F2 - Acquisition Parameters
‘ ’ \N/%% \\\/ Date 20140218
Time 14.28
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
(@) NS 16
DS 2
O SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 49.09
| N DW 62.400 usec
DE 6.50 usec
EtO =z OEt TE 299.3 K
N D1 1.00000000 sec
') TDO 1
16ra ======== CHANNEL fl ========
SFO1 400.1324710 MHz
NUC1 1H
Pl 15.00 usec
PLW1 8.00000000 W
F2 - Processing parameters
SI 65536
SF 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
L J PC 1.00
10 9 8 7 6 5 4 3 2 1 0 ppm
o o] - < [=] [=18 -1 =
- =] oo =] ===
o - <= - oo
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Current Data Parameters

NAME Feb18-2014
- o - - EXPNO 60
o) — o © o TNNO NS IR o PROCNO 1
- O x = MNOM~-Cr~ = m O o™
- oo - = .aeennn = [ .
= o= S b Tomoeee 9 o8 = F2 - Acquisition Parameters
Date 20140219
T N2 Vo]
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT CDC13
(0] NS 10000
‘ DS 4
o |I SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 195.88
| N DW 20.800 usec
DE 6.50 usec
EtO N7 OFEt TE 301.4 K
D1 2.00000000 sec
D11 0.03000000 sec
, 16ra Do !
======== CHANNEL fl ========
SFO1 100.6228293 MHz
NUC1 13C
Pl 10.00 usec
| Il PLW1 70.00000000 W
! ======== CHANNEL f2 ========
SF02 400.1316005 MHz
I NUC2 1H
| CPDPRG[ 2 waltzle
PCPD2 80.00 usec
PLW2 8.00000000 W
PLW12 0.28125000 W
PLW13 0.28125000 W
J F2 - Processing parameters
ST 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
\ " T ‘ \ " T " \ ‘ T " \ ‘ \ " T ‘ T " \ —FC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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