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1. General Information

The reactions were monitored by TLC (glass plates precoated with silica gel 60 F254,
Merck). Column chromatography was performed on silica gel Geduran® Si 60 (Merck). 'H
and *C NMR spectra were recorded with Bruker AV-III 400 MHz, Bruker AV-400, Bruker
AV-500, or N600 MHz spectrometers and chemical shifts were measured in 6 (ppm) with
residual solvent peaks as internal standards (CDCls, & 7.26 ppm in '"H NMR, & 77 ppm in 3C
NMR). IR spectra were recorded with Thermo Nicolet iS-5 FT-IR spectrophotometer, max in
cm!, Commercial grade reagents and solvents were used without further purification except

as indicated below.
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2. General Procedures

General Procedure A

To a 4-mL vial equipped with a stirring bar was added 1a (100 mg, 0.567 mmol), Znl, (4.5 mg,
0.014 mmol), TsOH'H>O (2.7 mg, 0.014 mmol) and CH>Cl» (1.1 ml). After stirring at room
temperature for the reaction time given in Table 2 or Table 3, the reaction mixture was filtered
through a short pad of silica gel, washed with DCM, and then concentrated to give the product.

General Procedure B

To a 4-mL vial equipped with a stirring bar was added 1f (100 mg, 0.475 mmol), Zn(OT*), (4.3
mg, 0.012 mmol), TSOH'H>0 (2.3 mg, 0.012 mmol) and CH>Cl> (0.95 ml). After stirring at
room temperature for the reaction time given in Table 2 or Table 3, the reaction mixture was
filtered through a short pad of silica gel, washed with DCM, and then concentrated to give the
product.

General Procedure C

To a 10-mL sealed tube equipped with a stirring bar was added 1h (100 mg, 0.999 mmol),
Zn(OTf)2 (9.1 mg, 0.025 mmol), TsOH'H>O (4.8 mg, 0.025 mmol) and DCE (2 ml). After
heated to reflux for the reaction time given in Table 2 or Table 3, the reaction mixture was
filtered through a short pad of silica ge, washed with DCM, and then concentrated to give the
product.

General Procedure D

To a 4-mL vial equipped with a stirring bar was added 3a (100 mg, 0.624 mmol), Zn(OTf),
(11.3 mg, 0.031 mmol), TsOH-H>0 (5.9 mg, 0.031 mmol ) and CH2Cl (2.5 ml). After stirring
at room temperature for the reaction time given in Table 2 or Table 3, the reaction mixture was
filtered through a short pad of silica gel, washed with DCM, and then concentrated to give the
product.

General Procedure E

To a 4-mL vial equipped with a stirring bar was added 3e (50 mg, 0.274 mmol), Znl> (8.7 mg,
0.027 mmol), TSOH'H20 (5.1 mg, 0.027 mmol ) and CH>Cl> (1.1 ml). After heated to reflux
for the reaction time given in Table 2 or Table 3, the reaction mixture was filtered through a
short pad of silica gel, washed with DCM, and then concentrated to give the product.

5-methyl-5-phenyldihydrofuran-2(3H)-one (2a)!
0O Procedure A, after 16 h to afford 98% yield. Colorless oil; '"H NMR (600
MHz, CDCl3) & 7.41-7.35 (m, 4H), 7.33-7.28 (m, 1H), 2.60-2.69 (m, 1H),
2.54-2.40 (m, 3H), 1.72 (s, 3H); >*C NMR (150 MHz, CDCl3) 3 176.6, 144.3,
128.6, 127.6, 124.1, 87.0, 36.2, 29.4, 29.0.

5-methyl-5-(p-tolyl)dihydrofuran-2(3H)-one (2b)!
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O Procedure A, after 16 h to afford 99% yield. Colorless solid; mp 48°C; 'H
NMR (600 MHz, CDCl3) 6 7.27 (d, J=8.6 Hz, 2H), 7.19 (d, /J=8.1 Hz,
2H), 2.66-2.60 (m, 1H), 2.55-2.46 (m, 2H), 2.45-2.38 (m, 1H), 2.36 (s,
3H), 1.72 (s, 3H); 3C NMR (150 MHz, CDCl3) & 176.7, 141.4, 137.3,
129.3, 124.1, 87.1, 36.2, 29.4, 29.0, 21.0.

5,

5-methyl-5-(o-tolyl)dihydrofuran-2(3H)-one (2¢)!

O Procedure A, after 16 h to afford 94% yield. Colorless oil; 'TH NMR (600
MHz, CDCl3) 6 7.45 (d, J=7.7 Hz, 1H), 7.22-7.16 (m, 3H), 2.72-2.64 (m,
1H), 2.62-2.48 (m, 3H), 2.44 (s, 3H), 1.74 (s, 3H); 3C NMR (150 MHz,
CDCl) 6 176.2, 142.0, 133.8, 132.5, 127.8, 126.1, 124.7, 87.9, 35.0, 28.8,
27.8,21.6.

@)

5-methyl-5-(naphthalen-2-yl)dihydrofuran-2(3H)-one (2d)?

0O Procedure A, after 16 h to afford 98% yield. Colorless solid; mp 78°C
'"H NMR (600 MHz, CDCI3) & 7.89-7.81 (m, 4H), 7.53-7.47 (m, 2H),
7.43 (dd, J=8.6 Hz, J = 1.9 Hz, 1H), 2.69-2.62 (m, 1H), 2.60-2.43
(m, 3H), 1.80 (s, 3H); '*C NMR (150 MHz, CDCl3) & 176.7, 141.5,
133.0,132.6, 128.7, 128.2, 127.6, 126.6, 126.4, 122.7, 122.5, 87.1, 36.1,
29.3, 29.0.

%

5-(4-methoxyphenyl)-5-methyldihydrofuran-2(3H)-one (2¢)!

O Procedure A, after 16 h to afford 94% yield. Colorless oil; '"H NMR
(600 MHz, CDCl3) 6 7.30 (d, J = 8.9 Hz , 2H), 6.90 (d, J = 8.6 Hz
2H), 3.80 (s, 3H), 2.62-2.59 (m, 1H), 2.55-2.44 (m, 2H), 2.43-2.35

eO (m, 1H), 1.70 (s, 3H); 13C NMR (150 MHz, CDCl3) 8 176.6, 159.0,

136.3, 125.4, 113.9, 87.0, 55.3, 36.1, 29.5, 29.1.

O

<

5-(4-chlorophenyl)-5-methyldihydrofuran-2(3H)-one (2f)!

0O Procedure B, after 16 h to afford 99% yield. Colorless solid; mp 50°C;
'"H NMR (600 MHz, CDCl3) 8 7.33-7.27 (m, 4H), 2.66-2.59 (m, 1H),
2.51-2.36 (m, 3H), 1.67 (s, 3H); 3*C NMR (150 MHz, CDCl;3) 8 176.2,
Cl 142.9, 133.5, 128.8, 125.7, 86.5, 36.0, 29.3, 28.9.

E

5-cyclohexyl-5-methyldihydrofuran-2(3H)-one (2g)

00O Procedure A, after 16 h to afford 98% yield. Colorless solid; mp 57°C; 'H
NMR (600 MHz, CDCl3) 6 2.61-2.53 (m, 1H), 2.51-2.43 (m, 2H), 2.11-2.04
(m, 1H), 1.88-1.81 (m, 1H), 1.81-1.71 (m, 3H), 1.65 (t, J = 15.0 Hz, 1H),
1.48 (tt, J=12.1 Hz, J= 2.9 Hz, 1H), 1.25 (s, 3H), 1.23-1.13 (m, 1H), 1.09
(tt, J=12.6 Hz, J= 3.2 Hz, 1H), 1.05-0.97 (m, 1H), 0.97-0.89 (m, 1H); '*C
NMR (150 MHz, CDCIs) 6 176.9, 89.3, 47.6, 31.3, 29.1, 27.2, 27.1, 26.3,
26.2, 26.1, 22.6; IR (film) v, 2922, 2850, 1756, 1385, 1207, 1164, 970,

933 cm™'; HRMS-EI (m/2): calculated for Ci1HizO2 [M*] 182.1307, found
182.1309

E
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5-methyldihydrofuran-2(3H)-one (2h)?
O._o Procedure C, after 16 h to afford 98% yield (GC yield). Colorless oil; "H NMR
\<_/V/ (400 MHz, CDCl3) 6 4.67-4.60 (m, 1H), 2.60-2.49 (m, 2H), 2.39-2.32 (m, 1H),
1.87-1.79 (m, 1H), 1.41 (d, J = 6.6 Hz, 1H). 3C NMR (150 MHz, CDCls) &
177.3,77.2,29.6, 29.0, 21.0

5,5-dimethyldihydrofuran-2(3H)-one (2i)}
O._o Procedure A, after 16 h to afford 94% yield. Colorless oil; "H NMR (600 MHz,
><_/V/ CDCl) & 2.61 (t, J = 8.3 Hz, 4H), 2.04 (t, J = 8.2 Hz, 1H), 1.42 (s, 6H); 13C
NMR (150 MHz, CDCl3) 6 176.7, 84.6, 34.6, 29.3, 27.7.

6-methyl-6-phenyltetrahydro-2H-pyran-2-one (2k)*
O Procedure B, after 24 h to afford 92% yield. White solid; mp 72°C; '"H NMR
O (400 MHz, CDCl3): 6 7.33 (m, 5H); 2.44 (m, 2H); 2.30 (m, 1H); 1.99 (m, 1H);
1.77 (m, 1H); 1.66 (s, 3H); 1.57 (m, 1H); '*C NMR (100 MHz, CDCl3): §
171.27, 144.40, 128.47, 127.14, 124. 21, 34.13, 31.06, 28.85, 16.35

6,6-dimethyl-3-phenyltetrahydro-2 H-pyran-2-one (21)

o. .0 Procedure B, after 16 h to afford 94% yield. Colorless solid; mp 116°C; 'H
ﬁ NMR (600 MHz, CDCIl3) 6 7.35 (t,J=7.6 Hz, 2H), 7.28 (t,J= 7.5 Hz, 1H),
Ph 7.23 (d, J=7.2 Hz, 2H), 3.67 (dd, J = 9.7 Hz, J = 7.0 Hz, 1H), 2.24-2.18

(m, 1H), 2.16-2.08 (m, 1H), 1.95-1.84 (m, 2H), 1.51 (d, J = 9.7 Hz, 6H);
BCNMR (150 MHz, CDCl3) 6 172.2, 140.0, 128.8, 128.1, 127.1, 83.0, 47.2,

33.4, 29.9, 28.4, 26.7; IR (film) v, 2974, 1708, 1206, 1110, 702 cm™;

HRMS-EI (m/z): calculated for C13Hi602 [M*] 204.1150, found 204.1146

3-allyl-6,6-dimethyl-3-phenyltetrahydro-2 H-pyran-2-one (2m)

o.__0 Procedure A, after 16 h, the reaction mixture was filter through short pad
m\ of Al,O3 with CH2Cl> and concentrated to afford 94% yield. Yellow
X gummy oil; '"HNMR (600 MHz, CDCl3) 6 7.34-7.28 (m, 4H), 7.25-7.21 (m,
1H), 5.80-5.71 (m, 1H), 5.13 (d, /= 6.2 Hz, 1H), 5.10 (s, 1H), 2.89 (dd, J
=13.8 Hz, J=5.6 Hz, 1H), 2.49 (dd, /= 13.4 Hz, J= 8.6 Hz, 1H), 2.28 (td,
J=13.6 Hz, J=3.9 Hz, 1H), 2.06 (dt, J = 14.8 Hz, J = 3.5 Hz, 1H), 1.66
(td, J=14.0 Hz, J = 3.3 Hz, 1H), 1.59 (dt, J = 14.3 Hz, J = 4.3 Hz, 1H),
1.37 (s, 3H), 1.28 (s, 3H); 3C NMR (150 MHz, CDCl3) & 173.6, 142.2,
134.1, 128.7, 127.0, 126.3, 119.1, 83.3, 50.9, 45.4, 31.2, 30.5, 28.2, 28.0;
IR (film) v, 2978, 1718, 1276, 1114, 933, 761, 700 cm’!; HRMS (EI) (m/z):

calculated for CisH2002 [M*] 244.1463, found 244.1470.

2-methyl-2-phenyltetrahydrofuran (2n)!
@] Procedure B, after 14 h to afford 94% yield. Colorless oil; "H NMR (600 MHz,

CDCls) § 7.43 (d, J= 8.6 Hz, 2H), 7.34 (t, J= 7.6 Hz, 2H), 7.23 (d, J= 7.2 Hz,

©>O 1H), 4.07-4.02 (m, 1H), 3.97-3.91 (m, 1H), 2.26-2.21 (m, 1H), 2.07-1.96 (m,
2H), 1.87-1.78 (m, 1H), 1.55 (s, 3H); '*C NMR (150 MHz, CDCls) § 148.2,
128.1, 126.4, 124.7, 84.3, 67.6, 39.5, 29.8, 25.8.

2,2-dimethylchromane (20)°
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@) Procedure B, after 16 h to afford 94% yield. Yellow oil; 'H NMR (400 MHz,
CDCls): 6 7.06 (m, 2H); 6.79 (m, 2H); 2.77 (t, J = 6.8 Hz, 2H); 2.83 (t, /= 6.8

Hz, 2H); 1.33 (s, 6H); *C NMR (100 MHz, CDCl3): § 154.05, 129.50, 127.30,
120.96, 119.66, 117.30, 74.13, 32.88, 26.95, 22.52

2,2-dimethyl-5,5-diphenyltetrahydro-2H-pyran (2p)®

O

Ph

Procedure B, after 24 h to afford 93% yield. Colorless solid; mp 88°C; 'H
NMR (400 MHz, CDCIl3) 6 7.30 (m, 8H); 7.18 (m, 2H); 4.07 (s, 2H); 2.44 (m,
2H); 1.41 (m, 2H); 1.24 (s, 6H); *C NMR (100 MHz, CDCl3): § 146.52,
128.16, 128.00, 126.00, 71.27, 69.04, 45.94, 32.63, 30.90, 26.42

2-methyl-1-tosylpyrrolidine (2q)’
Ts Procedure C, after 16 h to afford 92% yield. Colorless oil; 'H NMR (600 MHz,
\& CDCL3): 5 7.68 (d, J = 12.6 Hz, 2H), 7.27 (d, J = 12 Hz, 2H); 3.66 (m, 1H); 3.39
(m, 1H); 3.22 (m, 1H); 1.79 (m, 1H); 1.64 (m, 1H); 1.48 (m, 2H); 1.27 (d, J = 6.4
Hz, 3H); '*C NMR (150 MHz, CDCls): § 142.97, 134.76, 129.38, 127.22, 55.989,
48.85, 33.28, 23.69, 22.62, 21.26

2-methyl-2-phenyl-1-tosylpyrrolidine (2r)’

Ts

N
Ph>(_7

Procedure B, after 1 h to afford 92% yield. Colorless oil; 'H NMR (400 MHz,
CDCls) 6 7.58 (d, J=8.46 Hz, 2H); 7.40 (d, J = 8.46 Hz, 2H); 7.29 (m, 2H); 7.22
(m, 3H) "*C NMR (100 MHz, CDCl5): § 129.21, 128.00, 127.06, 126.56, 125.79,
49.75,45.77,26.39,22.41, 21.41

2-phenyl-1-tosylpiperidine (2s)®

Ts
Ph_ N

@

Procedure C, after 3 h to afford 93% yield. Colorless solid; mp 132°C; 'H NMR
(600 MHz, CDCI3) 6 7.76 (d, J = 8.3 Hz, 2H), 7.36-7.28 (m, 6H), 7.25-7.21 (m,
1H), 5.27(d,J=4.3 Hz, 1H), 3.84 (d,J=15.0 Hz, 1H), 3.01 (t, /= 14.6 Hz, 1H),
2.42 (s, 3H), 2.21 (d, J = 13.3 Hz, 1H), 1.70-1.62 (m, 1H), 1.53-1.47 (m, 1H),
1.45-1.36 (m, 2H), 1.34-1.25 (m, 1H); *C NMR (150 MHz, CDCls) § 143.0,
138.9, 138.7, 129.7, 128.6, 127.02, 127.00, 126.8, 55.3, 41.9, 27.3, 24.3, 21.5,
19.0.

5,5-dimethyl-3,3-diphenyl-1-tosylpyrrolidin-2-one (2t)

Ts
~re
Ph

Ph

Procedure B, after 1 h to afford 99% yield. Colorless solid; mp 186°C; '"H NMR
(600 MHz, CDCl3) 6 7.81 (d, J= 8.6 Hz, 2H), 7.31-7.22 (m, 12H), 2.92 (s, 2H),
2.40 (m, 3H), 1.30 (s, 6H); *C NMR (150 MHz, CDCl3) & 175.3, 143.0, 142.4,
138.8, 128.9, 128.5, 127.8, 127.5, 127.4, 90.4, 61.9, 50.1, 28.4, 21.5; IR (film)
Vmax 2978, 1620, 1322, 1160, 1140, 1086, 780, 543 c¢cm™'; HRMS-ESI (m/z):
calculated for C2sH2sNO3NaS [M + Na]™ 442.1447, found 442.1443

6-methyl-1,6-diphenylpiperidin-2-one (2u)
Procedure C, after 24 h to afford 91% yield. Colorless oil; '"H NMR (500 MHz, CDCls) &

7.43 ~6.97 (m, 10H), 2.68 (m, 2H), 2.08 (m, 2H), 1.71 (m, 2H), 1.52 (s, 3H);
13C NMR (125 MHz, CDCl3) § 172.0, 145.4, 140.1, 129.2, 128.6, 128.4, 127.3,
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Ph 1272, 126.6, 64.6, 40.8, 32.0, 28.7, 16.7; IR (film) vy 2950, 1647, 1494,
ph N0 1443, 1381, 762, 697 cm'; HRMS-ESI (m/%): calculated for CisHisNONa

[M+Na]" 288.1359, found 288.1357

(9H-fluoren-9-yl)methyl 2-phenylpyrrolidine-1-carboxylate (2v)’
Fmoc To a 10-mL sealed tube equipped with a stirring bar was added 1v (50 mg,
Ph-N 0.135 mmol), Zn(OTf) (5 mg, 0.014 mmol), TSOH-H>O (2.5 mg, 0.014 mmol)
\Q and in DCE (0.27 ml). After heated to reflux for 36 h, the reaction mixture
was filtered through a short pad of silica gel, washed with DCM, and then
concentrated to give crude mixture. The crude mixture was further purified by
flash chromatography (SiO2) and concentrated to give 2v (46 mg, 92%).
Yellow oil; "H NMR (500 MHz, CDCl3) & 7.81~7.62 (m, 3H), 7.50~6.96 (m,
10H), 5.02 (m, 1H), 4.51~3.94 (m, 3H), 3.86~3.52 (m, 2H), 2.42~2.29 (m, 1H),
2.09~1.81 (m, 3H); 3C NMR (125 MHz, CDCl3) & 155.3, 154.8, 144.1, 144.0,
143.9, 141.3, 141.1, 141.0, 128.6, 128.4, 127.6, 127.4, 127.3, 127.0, 126.9,
125.4,125.1, 125.0,119.9, 119.7, 119.6, 67.4, 66.9, 61.2, 61.0, 47.7, 47.5, 47.1,

35.8,34.7,23.5,22.5

2-(4-nitrophenyl)-1-tosylpyrrolidine (2w)
O,N 1 Toa 10-mL sealed tube equipped with a stirring bar was added 1w (50
N_ mg, 0.144 mmol), Zn(OTf), (10.5 mg, 0.029 mmol), TsSOH-H,0O (32.9
\Q\Q mg, 0.173 mmol) and in DCE (0.29 ml). After heated to reflux for 36 h,
the reaction mixture was filtered through a short pad of'silica gel, washed
with EA, and then concentrated to give crude mixture. The crude mixture
was further purified by flash chromatography (SiO2) and concentrated to
give 2w (49mg, 91%). White solid; mp 179 °C; 'H NMR (400 MHz,
CDCl) 6 8.18 (d, J=8.51 Hz, 2H), 7.69 (d, J = 7.66 Hz, 2H), 7.50 (d, J
=8.08 Hz, 2H), 7.32 (d, /= 7.66 Hz, 2H), 4.84~4.78 (m, 1H), 3.70~3.62
(m, 1H), 3.48~3.39 (m, 1H), 2.44 (s, 3H), 2.15~2.04 (m, 1H), 1.91~1.75
(m, 2H), 1.75~1.63 (m, 1H); 3C NMR (125 MHz, CDCl3) § 150.8, 147.1,
143.9, 134.3, 129.8, 127.5, 127.1, 123.7, 62.8, 49.6, 35.8, 24.1, 21.6 IR
(film) Ve 3650, 3447, 1654, 1637, 1341, 1156, 1085 cm™ ; HRMS-ESI
(m/z): calculated for Ci7HigN2OsNaS [M+Na]" 369.0879, found

369.0870.

1,1-dimethyl-1,2,3,4-tetrahydronaphthalene (4a)°
Procedure D, after 1 h to afford 99% yield. Colorless oil; "H NMR (400 MHz,
@é CDCl3) 6 7.40 (m, 1H); 7.21 (m, 1H); 7.13 (m, 2H) 2.84 (m, 2H); 1.88 (m, 2H);
1.75 (m, 2H) ; *C NMR (100 MHz, CDCls): § 128.94, 126.51, 125.70, 125.14,
39.26, 31,78, 30,66, 19.65

7-methoxy-1,1-dimethyl-1,2,3,4-tetrahydronaphthalene (4b)°
MeO Procedure D, after 1 h to afford 99% yield. Colorless oil; 'H NMR (400
I :[ ] MHz, CDCIl3) 6 7.02 (d, J=8.28 Hz, 1H); 6.94 (m, 1H); 6.72 (dd, J=8.31
Hz, 1H) 3.84 (s, 3H); 2.76 (t, J = 12.2 Hz, 2H); 1.85 (m, 2H); 1.71 (m,

2H); 1.35 (s, 6H) ; 3C NMR (100 MHz, CDCl3): 8 157.70, 147.00, 129.77,
128.33, 112.13, 110.91, 55.15, 39.23, 34.05, 31.83, 29.87, 19.85

S7



1,1,7-trimethyl-1,2,3,4-tetrahydronaphthalene (4¢)

O

Procedure D, after 1 h to afford 95% yield. Colorless oil; 'H NMR (400
MHz, CDCl3) 6 6.99 (m, 3H); 2.72 (t, J = 12.9 Hz, 2H); 2.31 (s, 3H) 1.79
(m, 2H); 1.65 (m, 2H); 1.28 (s, 6H) ; 3C NMR (100 MHz, CDCl3): § 145.58,
135.01, 133.00, 128.93, 127.12, 126.17, 39.45, 33.75, 31.86, 30.35, 21.21,
19.8; IR (film) Vo, 3446, 2957, 2927, 1505, 1456 cm™ ;HRMS-EI (m/z):
calculated for Ci3sHis [M'] 174.1409, found 174.1413

N-((4,4-dimethyl-1,2,3,4-tetrahydronaphthalen-1-yl)methyl)-4-
methylbenzenesulfonamide (4d)

Procedure D, after 16 h to afford 95% yield. White solid; mp 132°C;'H
NMR (600 MHz, CDCL): 6 7.78 (d, J = 7.49 Hz, 2H); 7.31 (m, 3H); 7.17
(t, J=7.3 Hz, 1H); 7.05 (m, 2H); 5.03 (t, J = 6.6 Hz; 1H); 3.16 (m, 2H);
2.93 (m, 1H), 2.43 (s, 3H); 1.87 (m, 2H); 1.67 (m, 1H); 1.53 (m, 1H); 1.27

NHTs (s, 3H); 1.25 (s, 3H); 3C NMR (100 MHz, CDCLy): & 146.45, 143.27,

138.93, 129.64, 128.46, 127.00, 126.85, 126.69, 125.55, 47.85, 38.39,
34.52, 33.71, 31.86, 31.41, 21.43; IR (film) v,,,x 3285, 2957, 2930, 1756,
1323, 1158, 1093, 662, 550 cm™'; HRMS-ESI (m/z): Caled. for C20H25sNO2S
[M*] 343.16, found [M + Na]* 366.1496

(3aR,7aS)-4,4,7a-trimethylhexahydrobenzofuran-2(3H)-one (4¢)'’

O
O

Procedure E, after 70 h, the crude mixture was further purified by flash
chromatography (SiO) to afford 94% yield. Colorless oil; 'H NMR (600
MHz, CDCl3) & 2.49 (dd, J = 17.2 Hz, J = 12.6 Hz, 1H), 2.41 (dd, J=17.5
Hz, J=8.4 Hz, 1H), 2.05 (dd, J=12.7 Hz, J=8.1 Hz, 1H), 1.85 (d, J=13.4
Hz, 1H), 1.63-1.57 (m, 1H), 1.51 (s, 3H), 1.50-1.23 (m, 4H), 1.04 (s, 3H),
0.90 (s, 3H); 3C NMR (150 MHz, CDCl3)  175.8, 86.1, 51.9, 34.7, 33.6,
33.3,32.2,30.1, 28.4, 26.9, 18.9.

(4a8,10a8)-1,1,4a-trimethyl-1,2,3,4,4a,9,10,10a-octahydrophenanthrene (4f)!!

Procedure D, after 44 h to afford 92% yield. Colorless oil; "H NMR (600 MHz,
CDCl) 6 7.29 (d, J=7.7 Hz, 1H), 7.16 (t,J=7.3 Hz, 1H), 7.10 (t, J=7.6 Hz,
1H), 7.07 (d, J = 7.5 Hz, 1H), 2.98 (dd, J = 17.0 Hz, J = 6.9 Hz, 1H), 2.94-
2.86 (m, 1H), 2.33 (d, /=12.9 Hz, 1H), 1.95-1.89 (m, 1H), 1.84 -1.71 (m, 2H),
1.68-1.61 (m, 1H), 1.52 (d,J=13.3 Hz, 1H), 1.44 (td, /= 13.4 Hz, J= 3.4 Hz,
1H), 1.38 (dd, J=12.3 Hz, J = 2.4 Hz, 1H), 1.31-1.25 (m, 1H), 1.23 (s, 3H),
0.99 (s, 3H), 0.97 (s, 3H); '*C NMR (150 MHz, CDCls) 6 150.2, 135.3, 129.1,
125.6, 125.2, 124.4, 50.3, 41.7, 38.9, 37.9, 33.5, 33.4, 30.5, 24.9, 21.7, 19.4,
19.1.

(4a8,10a8)-1,1,4a,6-tetramethyl-1,2,3,4,4a,9,10,10a-octahydrophenanthrene (4g)'?

Procedure D, after 14 h to afford 98% yield. Colorless oil; "H NMR (600 MHz,
CDCls) 6 7.11 (s, 1H), 6.98 (d, J= 7.8 Hz, 1H), 6.94 (t, /= 7.8 Hz, 1H), 2.95
(dd, J=16.7 Hz, J=6.7 Hz,1H), 2.91-2.83 (m, 1H), 2.39-2.31 (m, 1H), 2.34(s,
3H), 1.94-1.89 (m, 1H), 1.83 -1.70 (m, 2H), 1.68-1.63 (m, 1H), 1.53 (d, J =
13.1 Hz, 1H), 1.44 (td, J=13.3 Hz, J= 3.3 Hz, 1H), 1.38 (dd, /= 12.7 Hz, J
=2.2 Hz, 1H), 1.31-1.25 (m, 1H), 1.23 (s, 3H), 0.99 (s, 3H), 0.97 (s, 3H); 1*C
NMR (150 MHz, CDCI3) 6 150.0, 134.8, 132.1, 129.0, 126.1, 125.0, 50.5, 41.8,
38.9,37.8, 33.5, 33.4,30.1, 24.9, 21.7, 21.4, 19.4, 19.2.
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(4aS8,10aS8)-8-methoxy-1,1,4a-trimethyl-1,2,3,4,4a2,9,10,10a-octahydrophenanthrene

(4h)13
Procedure D, after 23 h to afford 98% yield. Colorless solid; mp 109°C;
"H NMR (600 MHz, CDCl3) & 7.15 (t, J = 7.8 Hz, 1H), 6.94 (d, J= 8.0

OMe Hz, 1H), 6.67 (d, J= 7.8 Hz, 1H), 3.83 (s, 3H), 2.92 (dd, J = 17.8 Hz,
J=6.7 Hz, 1H), 2.67-2.59 (m, 1H), 2.31 (d, /= 12.6 Hz, 1H), 1.98-
1.92 (m, 1H), 1.80 -1.73 (m, 1H), 1.70-1.61 (m, 2H), 1.51 (d, J=13.8
Hz, 1H), 1.41 (td, J=13.2 Hz, J= 3.5 Hz, 1H), 1.35 (dd, J=12.5 Hz,
J=1.8 Hz, 1H), 1.28-1.21 (m, 1H), 1.23 (s, 3H), 0.98 (s, 3H), 0.96 (s,
3H); 3C NMR (150 MHz, CDCl5) 6 157.1, 151.6, 126.0, 124.3, 116.6,
106.3, 55.2, 49.9, 41.7, 39.1, 37.8, 33.5, 33.4, 24.8, 24.6, 21.7, 19.4,
18.5.

(4a8,10a8)-6-methoxy-1,1,4a-trimethyl-1,2,3,4,4a,9,10,10a-octahydrophenanthrene (4i)!!

OMe Procedure D, after 14 h to afford 99% yield. Colorless oil; 'H NMR (600
MHz, CDCls) & 6.98 (d, J = 8.6 Hz, 1H), 6.84 (d, J = 2.4 Hz, 1H), 6.68 (dd,
J=8.6Hz, J =29 Hz, 1H), 3.79 (s, 3H), 2.91 (dd, J = 16.7 Hz, J = 6.8
Hz,1H), 2.85-2.78 (m, 1H), 2.27 (d, J = 13.0 Hz, 1H), 1.92-1.86 (m, 1H),
1.80 -1.67 (m, 2H), 1.66-1.61 (m, 1H), 1.50 (d, /J=13.3 Hz, 1H), 1.43 (td, J
=13.0 Hz, J=3.2 Hz, 1H), 1.35(dd, /J=12.3 Hz, J= 2.0 Hz, 1H), 1.29-1.23
(m, 1H), 1.21 (s, 3H), 0.97 (s, 3H), 0.95 (s, 3H): 3C NMR (150 MHz, CDCl3)
0 157.7,151.5, 129.8, 127.5, 110.7, 110.2, 55.3, 50.3, 41.7, 38.9, 38.0, 33.5,
33.4,29.6,24.8,21.7,19.4, 19.2.
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3. 'H &3C NMR Spectra

Current Data Parameters

NAME 2a.TH-1-174-3-600

EXPNO 2

PROCNO 1

F2 - Acquisition Parameters

Date_ 20171229
19.54 h

INSTRUM spect

PROBHD  2114607_0193 (

PULPROG 2930

D 32768

SOLVENT cpels

NS 8

DS 2

SWH 7796.258 Hz

FIDRES 0.237923 Hz

A 2.1015210 sec

RG 21.11

pw 64.133 usec

DE 10.47 usec

TE 293.8 K

D1 2.00000000 sec

D0 1

SFOL 600.1836011 MHz

NUCL 1H

Pl 10.00 usec

PLWL 24.79599953 W

F2 - Processing parameters

7.3949

7.2975

2.6599
2.6451
2.6406
2.6253
2.5238
2.5192
2.5090
2.4948
2.4911
2.4884
2.4761
2.4745
2.4394
2.4349
2.4326
2.4249
1.7285

|

51 1638
SF 600.1800000 MHz
Wow no
SSB 0
LB 0 Hz
GB 0
PC 1.00
I
T T T T T T T T
11 10 8 7 5 4 3 2 1 ppm
EIR) ©|s ~
=1 (w0 =
S| | o
e <cle ]
<l -l %
< ™ 0 o
o o ™MW o~ n oo
0 ™ o [ o O
Current Data Parameters v ™ OO =4 o
NAME 2a.TH-1-174-3-600 : o < — o
EXPNO 3 o = © > : A
FROCIO : ~ < ISESES o~ 0 o w
— — — @ SRS
F2 - Acquisition Parameters | \/ / | | \/
Date_ 20171229
Time 20.06 b
INSTRUM spect
PROBHD  2114607_0193 (
PULPROG zgpg30
D 32768 O O
SOLVENT CDC13
NS 256
Ds 2
SWH 37500.000 Hz
FIDRES 1.144409 Hz
20 0.4369067 sec
RG 190.93 2a
DR 13.333 usec
DE 6.50 usec
TE 295.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL 150.9327363 MHz
NUCl 13¢
Pl 12.00 usec
PLWL 78.05599976 W
SFO2 600.1824007 MHz
NUC2 1H
CPDPRG [2 waltzlé
PCPD2 0.00 usec
PLW2 24.79599953 W
PLWL2 0.50639212 W
PLW13 0.25380370 W
F2 - Processing parameters
5T
sF 150.9153810 MHz
WDW EM
SSB Q
LB 3.00 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Parameters

NAME 2b.TH-1-174-1-600
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters

7.2884
7.2746

A
X

7.2001
7.1864

©
™
o
w0
(oY)

2.4216

2.3993

2.3608
1.7213

Date_ 20171229 O
Time 19.05 h
INSTRUM spect
PROBHD  2114607_0193 (
PULPROG 2930
bos) 32768
SOLVENT cpels
% : 2b
DS 2
SWH 7796.258 Hz
FIDRES 0.237923 Hz
) 2.1015210 sec
RG 18.59
oW 64.133 usec
DE 10.47 usec
TE 293.9 K
D1 2.00000000 sec
D0 1
SFOL 600.1836011 MHz
NUCL 1H
p1 10.00 usec
PLWL 24.79599953 W
F2 - Processing parameters
51 16384
SF 600.1800000 MHz
WDW no
58B 0
1B 0 Hz
GB 0
pC 1.00
T T T T T T T T
11 10 7 5 4 3 2 1 ppm
olw 0 (10(0)© -
S|o 06| S| =
S|y oSS o
c|2 i bt ht B <
ailai ool o
™ oo O w
~ N o W =} <+ H WD O
153 ~ < 0o~ — < ® o =
Current Data Parameters o ™0 ™ N o [ N oM o
NAME 2b.TH-1-174-1-600 . N e - o o
EXPNO 3 e bl Q= : A .
e ] ~ U RS I ~ [C N -
— — o @ [ IS SRS
F2 - Acquisition Parameters | ‘ ‘ | | | \/ ‘
Date_ 20171229
Time 19.18 h
INSTRU spect )
PROBED  2114607_0193 ( O
PULPRO zgpg 30
o) 32768
SOLVENT cDel3
ns 256
Ds 2
sWH 37500.000 Hz 2b
FIDRES 1.144409 Hz
20 0.4369067 sec
RG 190.93
D 13.333 usec
DE 6.50 usec
TE 295.1 K
D1 2.00000000 sec
pll 0.03000000 sec
TDO 1
SFOL 150.9327363 MHz
NUC1
31 12.00 usec
PLWl 76.05599976 W
SFOZ 600.1824007 MHz
NUC2 1H
CPDPRG [2 waltzlé
PCPD2 70.00 usec
PLW2 24.79599953 W
PLWIZ 0.50639212 W
PLWL3 0.25380370 W
F2 - Processing parameters
sI 32768
sE 150.9153810 Mz
WDW EM
58B o]
LB 3.00 Hz
GB o
BC 1.00
. .
T T T T T T T T T T T T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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O 0w W~ N H O AW \Om
Current Data Parameters < g S g g g f\" z‘; (KVO) g g o g (KVO)
NAME 2c.TH-1-181-3-600 S3Ia88 R PYAARS S AN
EXPNO 2
PROCNO 1 e NN A
£2  noauisicion pazansters NV 0.0 S\
Date_ 20180102
Time 16.43 h
INSTRUM spect
PROBHD  2114607_0193 (
PULPROG 2930
D 32768
SOLVENT cpels 2c
NS 8
DS 2
SWH 7796.258 Hz
FIDRES 0.237923 Hz
20 2.1015210 sec
RG 17.19
Di 64.133 usec
DE 10.47 usec
TE 294.0 K
Dl 2.00000000 sec
TDO 1
SFOL 600.1836011 MHz
NUCL 18
Pl 10.00 usec
PLWL 24.79599953 W
F2 - Processing parameters
sI 16384
SF 600.1800151 MHz
WOW no
58B 0
LB 0 Hz
GB 0
pC 1.00
L__Jp_%g
T T T T T T T T T T
11 10 9 8 7 6 5 3 2 1 ppm
=E oo 0
=401 N S o0
olle NS -
2|2 e bt
-l Mo o0
) O W0y ®0
[T} 0 o~ N0 N o o NO n
— 0 ®© 0N ~ IR
Current Data Parameters ™~ S S~ or o g [l: g utf;
A 2c.TH-1-181 33600 © N NS - N > oo
PROCNO : [ R I IS RSN r~ L 0~
— o @ DRSS RS
F2 - Acquisition Parameters | \\ \// ‘ | \/ |
Date_ 20180102
Time 16.47 h
INSTRUM spec
PROBHD 2114607_0193 ( o O
PULPROG zgpg30
™D 32768
SOLVENT cpel13
NS 256
Ds 2
SWH 37500.000 Hz
FIDRES 1.144409 Hz 2c
20 0.4369067 sec
RG 190.93
D 13.333 usec
DE 6.50 usec
TE 295.1 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL 150.9327363 MHz
NUC1l
Pl 12.00 usec
PLWL 78.05599976 W
SFO2 600.1824007 MHz
NUC2 1H
CPDPRG [2 waltzlé
PCPD2 70.00 usec
PLWZ 24.79599953 W
PLWI2 0.50639212 W
PLWL3 0.25380370 W
F2 - Processing parameters
51 32768
sF 150.9153810 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB ]
BC 1.00
T T T T T T T T T T T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

S12



DFTNNNOVONEOENHO AMANOON®MANONOOWOMHWL T NN o O
Current Data Parameters XL ATNANOEITANDANO AOET AFNONNO MO N D MMM NDMNOW0H 0
NAME S THA A4 4600 TV LONNNAAOONNNDVOITONNOE OO ITTONOEDOWWTOAO OO D000
EXPNO D e e A e e e e e e
PROCNO E O i i e el e e e e e e e e e ol ol o e S N S RS RS NS RS RS S S S E NN R RS O NS RS RS ES S NSNS R SR
F2 - Acquisition Parametersww
Date_ 20171229
Time 20.24 h
INSTRUM spect 0
PROBHD  2114607_0193 ( O
PULPROG 2930
D 32768
SOLVENT cDCL3
NS 8
DS 2
SWH 7796.258 Hz 2d
FIDRES 0.237923 Hz
20 2.1015210 sec
RG 21.11
DW 64.133 usec
DE 10.47 usec
TE 293.8 K
D1 2.00000000 sec
DO 1
SFOL 600.1836011 MHz
NUC1 1H
P1 10.00 usec
PLWL 24.79599953 W
F2 - Processing parameters
51 16384
SF 600.1800151 MHz
Wow no
SSB 0
LB 0 Hz
GB 0
pC 1.00
J J
T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 ppm
o| x| ©|wv =)
g 3% g8 g
g [ae 35 8
| =l | o
A — @M N > ® o0~
ee) T~ O 00 0N N n -~ o
) OCNNO M AT ®NN & M oA
Current Data Parameters o LD OV A0 P A0 W0 ™ 00 : g r@] g
NAME | 2E.TH-1-174-4-600 S R RV 1 > 02
PROCIO b o~ OO NNNNNN N ~ oo oo
— Ao o A A @ (SIS
F2 - hoguisition Parameters \\\\{// | | \/
Date_ 20171229 o) (0]
Time 20.32 b
INSTRUM spec
PROBHD  2114607_0193 (
PULPROG zgpg30
™D 32768
SOLVENT cpel3 2d
NS 256
Ds 2
SWH 37500.000 Hz
FIDRES 1.144409 Hz
20 0.4369067 sec
RG 150.93
oW 13.333 usec
DE 6.50 usec
TE 295.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL 150.9327363 MHz
NUC1l
Pl 12.00 usec
PLWL 78.05599976 W
SFO2 600.1824007 MHz
NUC2 1H
CPDPRG [2 waltzlé
PCPD2 70.00 usec
PLH2 24.79599953 W
PLW1Z 0.50639212 W
PLWL3 0.25380370 W
F2 - Processing parameters
s1 32768
sF 150.9153810 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB ]
BC 1.00
LT, ) J
T T T T T T T T T T T T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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[ERORCRN NHNOWONOMIDOONOTWON O AWM O™
Current Data Parameters © O SO MOOM O MO SO0 AN @0 M0
NAME TR 17422600 o oo ®© OB T MN A HOM NN O © WD O OO O [~
: alge =eoeiiienaiin s sssR T anany
PROCNO 1 ~~ 0w MO N NN NN SNNNNN
F2 - Acquisition Parameters v v
Date_ 20171229
Time 19.28 h
INSTRUM spect
PROBHD  2114607_0193 (
PULPROG 2g30 O 0o
bos) 32768
SOLVENT cpels
NS 8
DS 2
SWH 7796.258 Hz
FIDRES 0.237923 Hz
) 2.1015210 sec MeO 2e
RG 21.11
oW 64.133 usec
DE 10.47 usec
TE 293.8 K
D1 2.00000000 sec
D0 1
SFOL 600.1836011 MHz
NUCL 1H
p1 10.00 usec
PLWL 24.79599953 W
F2 - Processing parameters
51 16384
SF 600.1800000 MHz
WDW no
58B 0
1B 0 Hz
GB 0
pC 1.00
A
T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 ppm
o) [~ © 0[=|© @
b4 - 7] || @Q
S| |o =3 ®|N|> v
e @ < <e|e <
o - o rlalo o
™ 0 " o~ <
0 o ™ ~ o o~ Iy o 0w
' © ™ S\ © o [T} o0 oy
Current Data Parameters o S ] ~ @ \o — - 0w
NAME 2d.TH-1-174-2-600 . N : . N ™ - e
EXPNO 3 o © o [} ™ - . .
e ] ~ o) o) I — w0 0 0 oo
— — — — — @ s} ™ NN
F2 - Acquisition Parameters | | ‘ | \/
Date_ 20171229
Time 19.40 h
INSTRU spect
PROBED  2114607_0193 (
PULPRO zgpg30
o) 32768 0
SOLVENT cDel3 @]
ns 256
Ds 2
sWH 37500.000 Hz
FIDRES 1.144409 Hz
20 0.4369067 sec
RG 190.93 MeO 2e
D 13.333 usec
DE 6.50 usec
TE 295.0 K
D1 2.00000000 sec
pll 0.03000000 sec
TDO 1
SFOL 150.9327363 MHz
NUC1
31 12.00 usec
PLWl 76.05599976 W
SFOZ 600.1824007 MHz
NUC2 1H
CPDPRG [2 waltzlé
PCPD2 70.00 usec
PLW2 24.79599953 W
PLWIZ 0.50639212 W
PLWL3 0.25380370 W
F2 - Processing parameters
sI 32768
sE 150.9153810 Mz
WDW EM
58B o]
LB 3.00 Hz
GB o
BC 1.00
T T T T T T T T T T T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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oV O 0 O = HNONMTONNTO AN AOO M O~
Current Data Parameters T OO W0 OIFOOMON A= M T~ MO0
NAME 2e.TH-1-182-1-600 — O OOy~ I~ MO NN AN O>WITNAAAODO DO
EXPNO 2 Toaaaad B e A et
PROCNO 1 e e NN NN NN NNN NN NN NN NN A
Date_ 20180104
Time 11.28 b
INSTRUM spect
PROBHD ~ 2114607_0193 ( o) O
PULPROG 2930
D 32768
SOLVENT cDCL3
NS 8
DS 2
SWH 7796.258 Hz
FIDRES 0.237923 Hz Cl 2f
20 2.1015210 sec
RG 33.2
DW 64.133 usec
DE 10.47 usec
TE 293.6 K
D1 2.00000000 sec
DO 1
SFOL 600.1836011 MHz
NUC1 1H
P1 10.00 usec
PLWL 24.79599953 W
F2 - Processing parameters
51 16384
SF 600.1800151 MHz
Wow no
SSB 0
LB 0 Hz
GB 0
pC 1.00
T T T T T T T T T T
11 10 9 8 7 5 4 3 2 1 ppm
=3 0lo ©
=3 g ©
=3 Al -
= 2= bt
=< o o0
o ) o O
0 I o] O oY ™ o O
~ I o W IS\ n o«
Current Data Parameters — S 0 o 2 g g 'o\o
NAME | 2e.TH-1-182-1600 g . o @ " > M
ERoemO b o~ ~ ISR 0 o o w®
— — o @ ISR
F2 - Acquisition Parameters | | \ ’ | \/
Date_ 20180104
Time 11.40 h
INSTRUI spec
PROBHD  2114607_0193 (
PULPRO! zgpg30
TD 32768 o O
SOLVENT cpel3
NS 256
Ds 2
SWH 37500.000 Hz
FIDRES 1.144409 Hz
20 0.4369067 sec
RG 190.93 Cl 2f
oW 13.333 usec
DE 6.50 usec
TE 294.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL 150.9327363 MHz
NUC1l
Pl 12.00 usec
PLWL 78.05599976 W
SFO2 600.1824007 MHz
NUC2 1H
CPDPRG [2 waltzlé
PCPD2 70.00 usec
PLH2 24.79599953 W
PLW1Z 0.50639212 W
PLWL3 0.25380370 W
F2 - Processing parameters
s1 32768
sF 150.9153810 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB ]
BC 1.00
T T T T T T T T T T T T T T T T T T T T T \
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Parameters
NAME 2g.TH-1-174-7-600
EXPNO 2

PROCNO 1 O o

F2 - Acquisition Parameters

NOATWTOVOTAWANNNMM T O o O WO
OT H~OOOH ANO AN~ T HOOO™ND™O
CHWLMOAEESOSOON S TTOSTOND S W
NN T TTTOOO OO DO D00
ANNNNNNNNNNN A A A A A A A A — —

e PP

Date_ 20180102
Time 11.36 h
INSTRUM spect
PROBHD  2114607_0193 ( 29
PULPROG 2930
bos) 32768
SOLVENT cpels
NS 8
DS 2
SWH 7796.258 Hz
FIDRES 0.237923 Hz
) 2.1015210 sec
RG 15.03
oW 64.133 usec
DE 10.47 usec
TE 294.0 K
D1 2.00000000 sec
D0 1
SFOL 600.1836011 MHz
NUCL 1H
p1 10.00 usec
PLWL 24.79599953 W
F2 - Processing parameters
51 16384
SF 600.1800151 MHz
WDW no
58B 0
1B 0 Hz
GB 0
pC 1.00
L
T T T T T T T T T T 1
11 10 9 8 7 5 4 3 2 1 ppm
o [B(=(@ (000w o)
SEEEE R EREE
318|8|18|28|3|2|8|2(5|= |3
mlelrl=lolal=lolalal=lr
—
o o e 0O M A O
— - N OO N®M ™ O~
Current Data Parameters N O O o~ ) OO NON
NAME 29.TH-1-174-7-600 el 0 Ry e aaAn
SN ? ~ o ~  HO 00w
— ® R RS RN RS RS ESESES
F2 - RAequisition Parameters | \\\W/I
Date_ 20180102 29
Time 11.48 b
INSTRUM spec
PROBED  2114607_0193 (
PULPROG zgpg30
o) 32768
SOLVENT cDel3
ns 256
Ds 2
sWH 37500.000 Hz
FIDRES 1.144409 Hz
20 0.4369067 sec
RG 190.93
D 13.333 usec
DE 6.50 usec
TE 295.2 K
D1 2.00000000 sec
pll 0.03000000 sec
TDO 1
SFOL 150.9327363 MHz
NUC1l
31 12.00 usec
PLWl 76.05599976 W
SFOZ 600.1824007 MHz
NUC2 1H
CPDPRG [2 waltzlé
PCPD2 70.00 usec
PLW2 24.79599953 W
PLWIZ 0.50639212 W
PLWL3 0.25380370 W
F2 - Processing parameters
sI 32768
sE 150.9153810 Mz
WDW EM
SSB 0
LB 3.00 Hz
GB ]
BC 1.00
L )
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Parameters

NAME TH-1-191-8-AV 400
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

4.5792
4.5624
4.5461
4.5299

2.4732
2.4556
2.4518
2.4325
2.3065
2.2901
2.2743
2.2580
1.7931
1.7703
1.7619
1.7476
1.7388
1.7265
1.7162
1.3230
1.3073

s N

Date_ 20180109
Time 15.46 (0] (o)
INSTRUM spect
PROBHD 5 mm Dual 13C/ \<_‘/\¢Zh
PULPROG 2930
D 16384
SOLVENT cDCl3
NS 16
DS 2
SWH 4789.272 Hz
FIDRES 0.292314 Hz
20 1.7104896 sec
RG 35.9
DW 104.400 usec
DE 6.50 usec
TE 296.1 X
D1 1.00000000 sec
DO 1
CHANNEL f1 =
1H
15.00 usec
PL1 -2.90 dB
PL1W 29.38673019 W
SFOL 400.1320424 MHz
F2 - Processing parameters
s 16384
SF 400.1300093 MHz
WoW no
5SB 0
LB 0 Hz
GB 0
pC 1.00
L
T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
10 = <+ (@
= Sl S| s
@ sls | |©
o =1 s |&
o ol - o
Current Data Parameters —
NAME TH-2-002-4-AV 400 r~ BT
EXPNO 2 ﬁ g gg %
PROCNO 1 N . "o o
F2 - Acquisition Parameters = ~ oo o
Date_ 20190722 — ~ NN N
Time 12.12
INSTRUM spect | O 0 \/ |
PROBHD 5 mm Dual 13C/ \(_\f
PULPROG zg45dc
TD 32768 2h
SOLVENT CDCl3
NS 150
DS 2
SWH 23980.814 Hz
FIDRES 0.731836 Hz
RO 0.6832128 sec
RG 23170.5
bW 20.850 usec
DE 6.50 usec
TE 298.2 K
D1 0.10000000 sec
D11l 0.03000000 sec
PO 11.50 usec
TDO 1
CHANNEL f1
13C
11.50 usec
0.75 dB
31.70233536 W
100.6228293 MHz
= = CHANNEL £2
CPDPRG [2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 -3.00 dB
PL12 14.00 dB
PL2W 30.07123375 W
PL12W 0.60000002 W
SFO2 400.1318764 MHz
F2 - Processing parameters
ST 32768
SF 100.6127690 MHz
WDW EM
SsB 0
LB 3.00 Hz
GB 0
PC 1.40
" NTURTRIN i ki A il bt ) "
] ,, NI ety A I iAol e i
T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm
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N W A (=}
Current Data Parameters Fowvwdrmn o
NAME 2i.TE-1-174-8-600 FdnsETy o
EXPNO 1 C e e e e .
PROCNO 1 [SRS IS IS NI —
O — N2
Date_ 20171116
Time 17.28 h
INSTRUM spect o
PROBHD ~ 2114607_0193 ( O
PULPROG 2930
D 32768 2i
SOLVENT cDCL3
NS 8
DS 2
SWH 7796.258 Hz
FIDRES 0.237923 Hz
20 2.1015210 sec
RG 95.02
DW 64.133 usec
DE 10.47 usec
TE 297.3 K
D1 2.00000000 sec
DO 1
SFOL 600.1836011 MHz
NUC1 1H
P1 10.00 usec
PLWL 24.79599953 W
F2 - Processing parameters
51 16384
SF 600.1800151 MHz
Wow no
SSB 0
LB 0 Hz
GB 0
pC 1.00
|
T T T T T T T T T 1
11 10 9 8 7 6 5 2 1 ppm
N N =3
=3 =3 1=
= § =3
e < 2
- - ©
™
Sl fee) o O -
™ < O~
Current Data Parameters ™~ N e
NAME 21.TH-1-174-8-600 © 0 me
EXPNO 4
- = <+ O I~
PROCNO 1 — © RIS ES
F2 - Acquisition Parameters | \/
Date_ 20180102
Time 12.03 b
INSTRUM spec
PROBHD  2114607_0193 (
PULPROG zgpg30
™D 32768 (@)
SOLVENT cpel3 O
NS 42 .
Ds 2
SWH 37500.000 Hz 2i
FIDRES 1.144409 Hz
20 0.4369067 sec
RG 150.93
oW 13.333 usec
DE 6.50 usec
TE 294.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL 150.9327363 MHz
NUC1l
Pl 12.00 usec
PLWL 78.05599976 W
SFO2 600.1824007 MHz
NUC2 1H
CPDPRG [2 waltzlé
PCPD2 70.00 usec
PLH2 24.79599953 W
PLW1Z 0.50639212 W
PLWL3 0.25380370 W
F2 - Processing parameters
s1 32768
sF 150.9153810 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB ]
BC 1.00
T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Parameters

NAME Kev-128
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180627
Time 13.41
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 2930
D 16384
SOLVENT cDC13
NS 16
DS 2
SWH 4789.272 Hz
FIDRES 0.292314 Hz
AQ 1.7104896 sec
RG 512
DW 104.400 usec
DE 6.50 usec
TE 300.2 K
D1 1.00000000 sec
TDO 1
— CHANNEL f1
1K
10.60 usec
-3.00 dB

30.07123375 W
400.1320424 MHz

F2 - Processing parameters

6.819
6.810
6.790

—1.361

SI 16384
ST 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
1
|
(]
T T T T T T T T T
10 9 8 6 5 4 3 2 1 0 ppm
o | o3 (v} (=3
of|x @ =3 «§
S| | & @ 1)
2SS N b @
ol o [ o ©
Current Data Parameters © o ~ 100
NAME Kev-134 ) @ n oo @ 0~ m ©
EXPNO 20 ™ < [ RSES o — ™ ™
PROCNO 1 . . M — N0 ~
— = o« [~ = . . e . .
o~ Sl SRS K 9] < — €]
F2 - Acquisition Parameters — — — es) o N —
Date_ 20180627
| \// Vi)
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG zg45de
™ 32768
SOLVENT cDpel3 0
NS 256
Ds 2
SWH 23980.814 Hz o
FIDRES 0.731836 Hz
20 0.6832128 sec
RG 13004
DW 20.850 usec 2k
DE 6.50 usec
TE 301.1 K
D1 0.10000000 sec
D11 0.03000000 sec
PO 11.00 usec
DO 1
CHANNEL f1
13c
11.00 usec
0.75 dB
31.70233536 W
100.6228293 MHz
= = CHANNEL £2
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 70.00 usec
PL2 -3.00 dB
PL12 13.00 dB
PL2W 30.07123375 W
PL12W 0.75535524 W
5702 400.1318764 MHz
F2 - Processing parameters
sI 32768
ST 100.6127796 MHz
WDW EM
s8B 0
LB 3.00 Hz
GB 0
pC 1.40
v 4 y AN Ay o 4 i it A iRt M y
T T T T T T T T T T T T T T T T T T T T T
210 200 19 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Moo WMW SO T OWOWMNANMNOEOWS A ATONEMO W™ NN ™MW
Current Data Parameters oMM T O N O DITAXEMOOMMNOMANNDLE®®ALLNMRNNWO N
NAME 21 TH-1-174-9-600 ~ T 000 o0 MmN OO NNNAATOCO0OO0NOONITNHNAAO MO NN O
: ERRRRR R b b b b i R R R A
PROCNO 1 Lo e e e e i MMM MANNNNNNNNNNNNNNNNNAAAAA A
F2 - Acquisition Parameters W ‘W
Date_ 20180102
Time 12.08 h
INSTRUM spect
PROBHD ~ 2114607_0193 (
PULPROG 2930
D 32768 O (0]
SOLVENT cDCL3
NS 8
DS 2
SWH 7796.258 Hz
FIDRES 0.237923 Hz Ph 2|
20 2.1015210 sec
RG 18.59
DW 64.133 usec
DE 10.47 usec
TE 294.1 K
D1 2.00000000 sec
DO 1
SFOL 600.1836011 MHz
NUC1 1H
P1 10.00 usec
PLWL 24.79599953 W
F2 - Processing parameters
51 16384
SF 600.1800000 MHz
Wow no
SSB 0
LB 0 Hz
GB 0
pC 1.00
|
T T T T T T T T T T T 1
11 10 9 8 7 6 5 4 3 2 1 ppm
()0 =3 ool (e
Qv o 1= NN =
883 e gg18 |5
Q= - il ©
— < — 1w m
o @ O~ ol @ o ~© O
— wy O = < O ) oY [~ O O
Current Data Parameters N [l o~ A © N o~
NAME 21.TH-1-174-9-600 M N R o - 0 m e
EXPNO 3 ~N o @ o I~ . . e e e e
FROCIO b r~ ™ ISESES I ~ ™M oW w0
— — — @ < [ RS RSEN
F2 - Acquisition Parameters | | \'/ | \ \//
Date_ 20180102
Time 12.20 h
INSTRUM spec
PROBHD  2114607_0193 (
PULPROG gpg30 o) (0]
32768
SOLVENT CDC13
s 256
BE} 2
SWH 37500.000 Hz Ph 2I
FIDRES 1.144409 Hz
20 0.4369067 sec
RG 190.93
DI 13.333 usec
DE 6.50 usec
TE 295.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL 150.9327363 MHz
NuCl
Pl 2.00 usec
PLWL 78.05599976 W
SFO2 600.1824007 MHz
NUC2 1H
CPDPRG [2 waltzlé
PCPD2 70.00 usec
PLW2 24.79599953 W
PLWL2 0.50639212 W
PLW13 0.25380370 W
F2 - Processing parameters
ST 32768
sF 150.9153810 MHz
WDW EM
SSB a
LB 3.00 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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2.0381
1.6602

SN0 T NOWONT N A AN O A 0T 0T O DO

Current Data Parameters MAOT AO0ONHOOWOWMOMOAN W AT OOONNNTDND N O A

TAME om. TH-1-181-5-AV 400 MAOOONITMNANOCVWODLWLITINNNHNMNOON OO XSO N

EXPNO N 1 MMM NN s o ] o 000 00N ST M N

PROCNO 1 [ e e L o NS N ToNToNTo NTo RTo NI NI NI NI NI NI BT RIS RTINS S FS KRS S KN IS KN

£2 - Acauisition Parameters e e N\
Date_ 20180102

Time 16.58 h

INSTRUM spect

PROBHD  2114607_0193 (

PULPROG 2930 (@) O

32768
SOLVENT cDCl3 Ph
NS 16
Ds 2 X 2m
SWH 7796.258 Hz
FIDRES 0.237923 Hz
RO 2.1015210 sec
RG 17.19
oW 64.133 usec
DE 10.47 usec
TE 294.2 K
D1 2.00000000 sec
TDO 1
SFOL 600.1836011 MHz
NUC1
Pl 10.00 usec
PLWL 24.79599953 W
F2 - Processing parameters
ST 16384
SF 600.1800151 MHz
WDW no
SSB a
LB 0 Hz
GB 0
PC 1.00
T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 ppm
|0 @ o|o o] (]| o(wle]w
g3 I 5 BIEE|EEE5
3|5 3 |53 3 [1312)18]|8l8/8)8
olo S rlo =3 Sl I=lolala
o~ W O T ®
0 M o O © @ o0~ - TN O
o M oMo m — O o — oW
Current Data Parameters ‘o o~ oo™ o I o ™ w e oM
NAME 2m.TH-1-181-5-AV 400 _° : MU ™ o < o
EXPNO 2 o) N A0 Oy . . . P
PROCNO 1 o~ = N NN A ™ o w0 — O 0 W
— o @ = [ RS RSES|
F2 - Acquisition Parameters | | \ \‘/ | | | \\ Z/
Date_ 20180102
Time 17.10 b
INSTRUM spec
PROBHD  2114607_0193 (
PULPROG zgpg30
D 32768 o} 0}
SOLVENT CDC13
s 256 Ph
BE} 2
SWH 37500.000 Hez X 2m
FIDRES 1.144409 Hz
20 0.4369067 sec
RG 190.93
DI 13.333 usec
DE 6.50 usec
TE 295.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL 150.9327363 MHz
NuCl
Pl 12.00 usec
PLWL 78.05599976 W
SFO2 600.1824007 MHz
NUC2 1H
CPDPRG [2 waltzlé
PCPD2 70.00 usec
PLW2 24.79599953 W
PLWL2 0.50639212 W
PLW13 0.25380370 W
F2 - Processing parameters
ST 32768
sF 150.9153810 MHz
WDW EM
SSB a
LB 3.00 Hz
GB 0
PC 1.00
M .
T T T T T T T T T T T T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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NODWITWOONNOE=TONYWOOROWARNEINNDMON DN A>T NOMT N ™
Current Data Parameters COMNANWOWWOWMNM 4NNV MMM TO AN 4NN O~O NN OO0~
NAME Do TH1.185-4-600 MOANOOTOOUNTNNADTOONODTTOONADTONAALODNNN A O O ©
EXPNO 2 EEmEmaaaoooadaaadagegegaaaaaaaaaaaaeeeeeeeeeaag
PROCNO 1 SNSRI IONMMM M NN NSNS A A o
F2 - Acquisition Parameters MM ‘M \W
Date_ 20180104
Time 17.14 h
INSTRUM spect
PROBHD  2114607_0193 ( o)
PULPROG 2930
bos) 32768
SOLVENT cpels
NS 16
DS 2 5
SWH 7796.258 Hz
FIDRES 0.237923 Hz n
) 2.1015210 sec
RG 17.19
oW 64.133 usec
DE 10.47 usec
TE 293.9 K
D1 2.00000000 sec
D0 1
SFOL 600.1836011 MHz
NUCL 1H
p1 10.00 usec
PLWL 24.79599953 W
F2 - Processing parameters
51 16384
SF 600.1800151 MHz
WDW no
58B 0
1B 0 Hz
GB 0
pC 1.00
T T T T T T T T T T T 1
11 10 9 8 7 6 5 4 3 2 1 ppm
©fo|sr ola <= |®]| (©
|| =353 WM (0
N|©|~ =3 ol (=
|2 2l 2le(e| |z
~l-le -l il les
— [
0 ~ ™0 © o) © o o
o [eRCEN © — ™ ~ ™
Current Data Parameters — — o~ [ r~ ™ v o
NAME 20.TH-1-182-4-600 ; o N B3 w -~ ©
EXPNO 3 @ ® oS . : : NN
Pabeno e < SRR < ~ o o 1o
— — © © ™ ISR
F2 - Acquisition Parameters | \ ‘/ | | |
Date_ 20180104
Time 17.27 h
INSTRUM spec
PROBED  2114607_0193 (
PULPROG zgpg30
32768
SOLVENT CDC13 o
s 256
DS 2
SWH 37500.000 Hz
FIDRES 1.144409 Hz
2 0.4369067 sec
RG 190.93 2n
D 13.333 usec
DE 6.50 usec
TE 295.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
sFOL 150.9327363 Mz
NUC1
Pl 12.00 usec
PLWL 78.05599976 W
sFoz 600.1824007 Mz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 70.00 usec
PLWZ 24.79599953 W
PLWI2 0.50639212 W
PLWL3 0.25380370 W
F2 - Processing parameters
s1 32768
SF 150.9153810 Mz
WDW EM
85B o]
LB 3.00 Hz
GB 0
PC 1.00
I L |
T T T T T T T T T T T T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Parameters

NAME Kev-128
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180627
Time 13.41
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG zg30
16384
SOLVENT CDC13
NS 16
DS 2
SWH 4789.272 Hz
FIDRES 0.292314 Hz
AQ 1.7104896 sec
RG 512
DW 104.400 usec
DE 6.50 usec
TE 300.2 K
D1 1.00000000 sec
TDO 1

= CHANNEL f1 =

1H
10.60 usec
-3.00 dB
30.07123375 W
400.1320424 MHz

7.1232
7.1045
7.0867
7.0703
6.8560
6.8377
6.8190

6.8103
6.7899

/
\

O

20

2.8186
2.8017
2.7848

Z
N

1.8474
1.8305
1.8136
—1.3608

yd
N

F2 - Processing parameters
ST 16384
ST 400.1300000 MHz
WDW EM
5SB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T
10 9 8 6 5 4 3 2 ppm
o| (o < [ )
= ) =3 I
S| (& q ] ]
2cl(e N @ @
NN N o~ ©
Current Data Parameters - go mow
NAME Kev-128 3 35 L8da 5 502
EXPNO 13 < na aed i) 5 2 °
PROCNO 1 3 d5 835 < MR
a P ha i = RN
F2 - Acquisition Parameters
Date_ 20190726
Time 16.42
INSTRUM spect
PROBHD 5 mm CPPBEO BB (o)
PULPROG 2gpg30
™D 65536
SOLVENT cDpel3 5
NS 1209
DS 0 Y
SWH 30303.031 Hz
FIDRES 0.462388 Hz
20 1.0813440 sec
RG 7298.2
DW 16.500 usec
DE 25.00 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
DO 1
CHANNEL f1
13¢
10.00 usec
9.57925415 W
125.7892253 MHz
= CHANNEL £2
CPDPRG[2 waltzl6
NUC2 18
PCPD2 80.00 usec
PL2 0 dB
PL12 16.50 dB
PL13 19.50 dB
PL2W 17.83439445 W
PL12W 0.39926234 W
PL13W 0.20010519 W
SF02 500.2020008 MHz
F2 - Processing parameters
SI 65536
SF 125.7753900 MHz
WDW EM
S8B 0
LB 3.00 Hz
GB 0
pC 1.00
a LA A X JL__J.H
T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Parameters

NAME Kev-135
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters

Date_ 20180628

Time 14.36

INSTRUM spect

PROBHD 5 mm Dual 13C/

PULPROG zg30

TD 16384

SOLVENT CDC13

NS 16

DS 2

SWH 4789.272 Hz

FIDRES 0.292314 Hz

AQ 1.7104896 sec

RG 181

DW 104.400 usec

DE 6.50 usec

TE 300.2 K

D1 1.00000000 sec

TDO 1
CHANNEL f1

Nucl 1H

Pl 10.60 usec

PL1 -3.00 dB

PL1W 30.07123375 W

SFOL 400.1320424 MHz

F2 - Processing parameters

ST 16384

SE 400.1300106 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB a

PC 1.00

7.3391
7.3354
7.3158
7.2964
7.2782
7.2578
7.1959
7.1781

/
\

Ph

Ph 2p

1.4265
1.4110
1.3957
1.2375

<
~N

—4.0658
2.4533
2.4381
2.4227

S

B
(2]
N
-
o

10 9 8 7 6 5 ppm
ol = - ofo
S| 13 < ~|®
S| o » Sla
el N < =S
0N N ] N|j©
Current Data Parameters o ™M ® N
NAME Kev-135 ) v [~ o ~ g o~ @ g \_0'
EXPNO 20 = Q@ ® R o A
PROCNO 1 © @~ 10 .. . e
< SRS RS — [fs} o~ O 0
F2 - Acquisition Parameters — — ~ © < NN
Date_ 20180628
| N/ \/ N
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG zg45de
™D 32768 (@)
SOLVENT cpels3
NS 256
DS 2
SWH 23980.814 Hz Ph
FIDRES 0.731836 Hz Ph 2p
20 0.6832128 sec
RG 5160.6
DW 20.850 usec
DE 6.50 usec
TE 301.0 K
D1 0.10000000 sec
D11 0.03000000 sec
PO 11.00 usec
DO 1
= CHANNEL f1
NUCl
P1 11.00
PL1
PLIW 31.70233536 W
sFol 100.6228293 MHz
= = CHANNEL £2
CPDPRG [2 waltzlé
NUC2 18
PCPD2 70.00 usec
PL2 -3.00 dB
PL12 13.00 dB
PL2W 30.07123375 W
PL12W 0.75535524 W
8F02 400.1318764 MHz
F2 - Processing parameters
ST 32768
ST 100.6127724 MHz
WoW EM
3SB 0
1B 3.00 Hz
GB 0
PC 1.40
P T S e PN i WM\W
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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DONONON N ATFOFTOTNODONOTANN A AW ENNTAOLMHMALANMWOWATO AMSONT=TMWW O™ W0 0N
N0 O AT OVOWODOOOTCNTO AT EON AT MOW AN OO MHANOTOTNMNMMNMOMWMOVDULNMWOLW HOWNONM
VWOWOWOREOVWOULLT AOCONNOVHEWNHNNAONTOVOONDOEWEWOLMHMANO OO WWOM™0W MM N ™0
WONNNOWOWOWOWWOVWOVWOUISTTTONONNNMN AAATOOMOOTIETTEVWOOVWOOVWOWYWOW ST T T TTANN
CESES S OMOMOOONOOMOMO MO N A A A A A A A A A A A A A A A o o o o
PR S
=——
i NW‘
Current Data Parameters
NAME Kev-130
EXPNO 10
PROCNO 1 -II\—IS
F2 - Acquisition Parameters \(_7
Date 20180102
Time 11.16 2q
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 230
TD 16384
SOLVENT cDC13
NS 16
DS 2
SWH 4789.272 He
FIDRES 0.292314 Hz
2O 1.7104896 sec
RG 35.9
DW 104.400 usec
DE 6.50 usec
TE 297.6 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1 =
1H
Pl 15.00 usec
PLL -2.90 dB
PL1W 29.38673019 W
SFO1 400.1320424 MHz
F2 - Processing parameters
s1 16384
SF 400.1300094 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
< o of|wf = ) o|m|ofw
= - S| (9] | 0 | =|R|
S o S| |e| [~ < ©|o|o|e
S = 3| (e |e & | =|q|S
o o =l = I rlrlailed
~ [ee)
ggﬁéent Data Par;me&ers > rvj; F} x S N odm
ev-130 o ® N © H OO0
EXPNO 11 B . e e o o ™ ~ 0 m
PROCNO 1 ™ < o~ . . . e
< SRS n [ RS
F2 - Acquisition Parameters — — wo ™ NN
Date_ 20180102 | | \/ | | | \1/
Time 11.26
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG zg45dc
™D 32768
SOLVENT cpel3
NS 256 Ts
DS 2
SWH 23980.814 Hz N
FIDRES 0.731836 Hz
RO 0.6832128 sec \<_7 2q
RG 5160.6
oW 20.850 usec
DE 6.50 usec
TE 298.8 K
D1 3.00000000 sec
D11 0.03000000 sec
PO 11.70 usec
TDO 1
CHANNEL f1
13C
11.70 usec
0.75 dB
31.70233536 W
100.6228293 MHz
= = CHANNEL f2 =
CPDPRG[2 waltzlé
NUC2 11
PCPD2 90.00 usec
PL2 -3.00 dB
PL12 13.00 dB
PL2W 30.07123375 W
pL12W 0.75535524 W
SFO2 400.1318764 MHz
F2 - Processing parameters
sI 32768
SF 100.6127806 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
pC 1.40
Jb J | bbb
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Parameters [IITLIL
NAME Kev-155 DWW oMo
EXPNO 10 oo
PROCNO 1 e
F2 - Acquisition Parameters k\x
Date_ 20180628
Time 14.45
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG zq30 Ts
™ 16384
SOLVENT CDC13 N
NS 16 Ph
DS
SWH 4789.272 Hz 2r
FIDRES 0.292314 Hz
BQ 1.7104896 sec
RG
bW 104.400 usec
DE 6.50 usec
TE 300.5 K
D1 1.00000000 sec
DO 1
CHANNEL £1
1H
10.60 usec
-3.00 dB

30.07123375 W
400.1320424 MHz

F2 - Processing parameters
ST 16384

SF 400.1300094 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

BC 1.00

3.715

-

10 9 8 7 6 5 4 3 2 1 0 ppm
ofm|a -l olt(c(o)o
(|0 |0 D= (NN D
S|o(= ©|v =|®|0(s|S
Q|lr|© oo NNO (N |r=|r=
olaifw6 -l |||l
Current Data Parameters W W ™~ m
NAME Kev-155 @S OO > @ — ™ o
EXPNO 20 T TN N O~ T 0~ o
PROCNO 1 @ 2 FANS
O N O . .. ..
T NN N ] O
F2 - Acquisition Parameters AT B A ) < < SRS
Date_ 20180628
RRYZ T
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG zgd5dc Ts
™ 32768
SOLVENT cpel3 N
NS 256
DS 2 Ph 2r
SWH 23980.814 Hz
FIDRES 0.731836 Hz
20 0.6832128 sec
RG 6502
oW 20.850 usec
DE 6.50 usec
TE 301.1 K
D1 0.10000000 sec
D11 0.03000000 sec
PO 11.00 usec
DO 1
CHANNEL f1
13¢
11.00 usec
0.75 dB
31.70233536 W
100.6228293 MHz
CHANNEL £2
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 70.00 usec
PL2 ~3.00 dB
PL12 13.00 dB
PL2W 30.07123375 W
PL12W 0.75535524 W
SFO2 400.1318764 MHz
F2 - Processing parameters
sI 32768
SF 100.6127724 MHz
WDW EM
sSB 0
LB 3.00 Hz
GB 0
BC 1.40
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Parameters

NAME TH-2-038-3-AV 600

EXPNO 2

PROCNO 1

F2 - Acquisition Parameters

Date_ 20180704

Time 16.42 b

INSTRUM spect

PROBHD  2114607_0193 (

PULPROG zg30
32768

SOLVENT CDC13

NS 8

Ds 2

SWH 7796.258 Hz

FIDRES 0.237923 Hz

20 2.1015210 sec

RG 33.2

DW 64.133 usec

DE 10.47 usec

TE 299.1 K

D1 2.00000000 sec

TDO 1

SFOL 600.1836011 MHz

NUCL 1H

Pl 10.00 usec

PLWL 24.79599953 W

F2 - Processing parameters
ST 84

NN ONATTATNOMONOFOFOOERETONDOWONTOS A ONMS O T O
LN ANTNORDANONT AN ATONNNON>OCDA™OTOOHMLI OO0 o
MM ANONDNTN HDSOOODNOMNANONANNANCTTOWNTTOHNOOO©O©O
SO OMOHOANANNNNNNNDOEOOONNTMA A0 WIW0WWIWWWWYWN s S
[ e o o e e i el T BT B T B B B s N B S I S I S I S I S S B B B B B B B B B B e R R

TR TS

Ph
2s

SF 600.1800151 MHz
WDW
88B 0
LB 0 Hz
GB o]
PC 1.00
T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 ppm
o A=) - ~ @ (e @[ (v|o
(=3 o | 3] [~} €K < (| ~oonlo
P=3 0| © e} o0 oo o8|+~
S| N2 S S S =l [g2%|=
o S| - - - olle ===
0t O wN W
W o N m 7o) w0 O N o~
OO NO O ftel r~ N0 ™M
A~ OO0 W ~ @ o~ Oy o 10
e e e e e e o~ © SRS RN
N 0O 0 O~ O . . . . . .
M ANNN NN ) — M~ S
A A o) ~ NN
Current Data Parameters
NAME TH-2-038-3-AV 600
EXPNO 3
h Ts
F2 - Acquisition Parameters Ph N
Date_ 20180704
Time 16.45 h
INSTRUM spect
PROBHD 2114607_0193 ¢ 2S
PULPROG zgpg 30
32768
SOLVENT CcDCl3
NS 128
DS 2
SWH 37500.000 Hz
FIDRES 1.144409 Hz
AQ 0.4369067 sec
RG 190.93
DW 13.333 usec
DE 6.50 usec
TE 300.1 K
D1 0.10000000 sec
D11 0.03000000 sec
TDO 1
SFOl 150.9327363 MHz
NUCL
Pl 12.00 usec
PLWL 78.05599976 W
SFO2 600.1824007 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 70.00 usec
PLW2 24.79599953 W
PLW12 0.50639212 W
PLWL3 0.25380370 W
F2 - Processing parameters
ST
SF 150.9153810 MHz
WDW EM
58B 0
LB 3.00 Hz
GBE 0
PC 1.00
" J " .
. , :
T T T T T T T T T T T T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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WHATOHNO OO o ™ —
Current Data Parameters Q g g f\" S 2 u‘“; % : g o
NAME 2t . TH-1-199-3-600
: SEREEERE 8 S S
PROCNO 1 [ e e L Sl S ™~ I
F2 - Acquisition Parameters \ W | |
Date_ 20180221
Time 17.43 h
INSTRUM spect
PROBHD  2114607_0193 ( Ts
PULPROG 2930
™ 32768 N O
SOLVENT cDCl3
NS 8
DS 2
SWE 7796.258 He Ph
FIDRES 0.237923 Hz Ph 2t
20 2.1015210 sec
RG 85.93
DW 64.133 usec
DE 10.47 usec
TE 300.0 K
D1 2.00000000 sec
DO 1
SFOL 600.1836011 MHz
NUC1 1H
Pl 10.00 usec
PLWL 24.79599953 W
F2 - Processing parameters
51 16384
SF 600.1800150 MHz
Wow no
SSB 0
LB 0 Hz
GB 0
pC 1.00
I J\\ ,/‘L_ e
T T T T T T T T T
11 10 9 8 7 5 4 3 1 ppm
o © © ) =
S © N = o
=1 -3 © > I3
< @ < < @
o o o 2] ©
-
™~ N HO A OO W
— LW N oM Wn r~ [Te} o © o~
fes] T oM O oW o~ T w ) o~
Current Data Parameters o~ O T O ~ b ! =
NAME 26.TH-1-199-3-600 ° [P ™ < - R
et 3 ~ NN NN N =] ~ [S) © o
— oA o © ) ISR
F2 - hoquisition Parameters | \1 / \// ‘ ‘ ‘ |
Date_ 20180221
Time 17.49 b
INSTRUM spect
PROBHD  2114607_0193 (
PULPROG zgpg30 TS
32768 N
SOLVENT cpels3 O
ns 410
Ds 2
SWH 37500.000 Hz
FIDRES 1.144409 Hz Ph
a9 0.4369067 sec
RG 190.93 Ph 2t
bW 13.333 usec
DE 6.50 usec
TE 299.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL 150.9327363 MHz
NUCl 13c
PL 12.00 usec
PLWL 78.05599976 W
SFO2 600.1824007 MHz
NUC2 1H
CPDPRG [2 waltzlé
PCPD2 70.00 usec
PLW2 24.79599953 W
PLW1Z 0.50639212 W
PLW13 0.25380370 W
F2 - Processing parameters
ST 32768
sF 150.9153810 MHz
WDW
S8B o]
LB 3.00 Hz
GB Q
PC 1.00
TP " T m n \ Ak
Y y Wy W A u Py
T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Parameters 0\2 ?} ;r; [Cj (Lp) ™ ;«) g ?}

NAME Kev-258 A0SR R

EXPNO 13 TN A A

PROCNO 1
[ e i el el e ol

F2 - Acquisition Parameters

Date_ 20190723

Time 15.44

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zg30

TD 32768

SOLVENT CDCL3

NS 16 Ph

DS 0

SWH 8992.806 Hz N O

FIDRES 0.274439 Hz Ph

AQ 1.8219008 sec

RG 18

DW 55.600 usec

DE 25.00 usec

TE 298.0 K

D1 2.00000000 sec

TDO 1

CHANNEL f1

NUC1 1H

Pl 12.00 usec

PL1 0.40 dB

PL1W 16.26515961 W

SFO1 500.2035014 MHz

F2 - Processing parameters

|

6.9937
6.9909
6.9776

é
|

2.7062
2.6987

2.6924
2.6848
2.6810
2.6663
2.1388
2.1348
2.1304
2.1264
2.1120
2.1033
2.0895
2.0810
2.0672
2.0539
2.0445
1.7545
1.7492
1.7448
1.7398
1.7354
1.7311
1.7261
1.7220
1.7176
1.7125
1.7044

1.6945
1.6901

ST 32768
SF 500.2000180 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
BC 1.00
A 1 [
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
0 < o |offv
© w o =153
0 © w| |S|le
@ < N2l
o N o~ N[N
=
Current Data Parameters ™ H oM oo N~
NAME Kev-258 s NN A A OO N © = © ™ —
EXPNO 14 D @A oEnos e 10 = ®m o
0 m
PROCNO 1 N M aane w0 o~ S =
) — D OO W™~ ©O o . . .. .
F2 - Acquisition Parameters = T T NNNN NN < o ~ @ ©
Date_ 20190723 — Lo B B B B B B B O = ™ N —
Time 16.36
INSTRUM spect | \ NV// | \ ) |
PROBED 5 mm CPPBBO BB
PULPROG 2g30de
™ 32768
SOLVENT cpel3
NS 820
ps 2 Ph
SWH 34013.605 Hz
FIDRES 1.038013 Hz Ph N 0)
20 0.4816896 sec
RG 11585.2
DW 14.700 usec
DE 25.00 usec 2u
TE 298.0 K
Dl 3.00000000 sec
D1l 0.03000000 sec
PO 10.00 usec
DO 1
Pl 10.00 usec
PLL 0 dB
PLIW 69.57925415 W
SFOL 125.7898572 MHz
CHANNEL £2
CPDPRG [2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 0 dB
PL12 16.50 dB
PL2W 17.83439445 W
PL12W 0.39926234 W
SFO2 500.2020008 MHz
F2 - Processing parameters
ST 32768
SF 125.7753900 MHz
WDW EM
55B 0
1B 3.00 Hz
GB 0
pC 1.00
| J . L .
T T T T T T T T T T T T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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7.8150
7.2458
7.1452
7.1195
7.0998
7.0797
7.0620
5.0517
5.0343
4.4836
4.4659
4.4283
4.3982
4.3794
4.3719
4.3533
4.2853
4.2352
4.2177
4.2098
4.1917
4.0376
4.0201
4.0028
3.7953
3.7772
3.7688
3.7581
3.7490
3.7229
3.7028
3.6770
3.6445
2.4058
2.3871
2.3665
2.3496
2.0114
2.0048
1.9917
1.9761
1.9705
1.9396
1.9333

Current Data Parameters

N e S ™

NAME Kev-275-2
EXPNO 11
PROCNO 1 F moc

F2 - Acquisition Parameters

N
Date_ 20190729 Ph\@
T 15.41
NSTROM spect 2v

PROBHD 5 mm Dual 13C/

PULPROG zg30

D 32768
SOLVENT CDC13

NS 32

D3 0

SWH 7183.908 Hz
FIDRES 0.219235 Hz
AQ 2.2806528 sec
RG 228.1

oW 69.600 usec
DE 6.50 usec
TE 297.4 K
D1 2.00000000 sec
TDO 1

CHANNEL £f1

NUCl 1H

Pl 13.20 usec
PL1 -3.00 dB
PL1W 30.07123375 W
SFO1 400.1328009 MHz

F2 - Processing parameters
16384

SF 400.1300097 MHz
WDW no

10 9 8

2.6721
10.8030

Current Data Parameters

NAME Kev-275
EXPNO 18
PROCNO 1

155.3652
154.8950

F2 - Acquisition Parameters

-

Date_ 20190726
Time 21.11
INSTRUM spect
PROBED 5 mm CPPBBO BB
PULPROG zgpg30
™D 65536
SOLVENT cDCl3
NS 1345

RG 7298.2
DW 16.500 usec
DE 25.00 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
13C
10.00 usec

0 dB
69.57925415 W
125.7892253 MHz

= CHANNEL £2

CPDPRG[2 waltzlé

NUC2 1H

PCPD2 80.00 usec

PL2 0 dB

PL12 16.50 dB

PL13 19.50 dB

PL2W 17.83439445 W

PL12W 0.39926234 W

PL13W 0.20010519 W

SFO2 500.2020008 MHz

F2 - Processing parameters

s1 65536

SF 125.7753900 MHz

WDW EM

SSB 0

LB 3.00 Hz

GB 0

pC 1.00 J
I

o -

119.7994  1.0000
119.7045
3.1282
2.0591
61.3065
61.0479
1.0657
47.7585 ————" N —
47.5285 3.0736
47.2123

——67.5101
TT—66.9770
———35.8736
T——34.7463
———23.6139
T—22.5720

<
<

0 Ph N
SwH 30303.031 Hz \Q
FIDRES 0.462388 Hz
AQ 1.0813440 sec 2v

T
210 200 190 180 170 160



NN H DO N O OOM T A AT AW A OO ® O A O
Current Data Parameters ~ O~ 0 O 0o o O N ANMOOOTORNWHNNT AT O A
NAME TH-3-046-7-AV 400 00 O OV ™~ — W N O N HON~WOLMOTONNOTONM O™ O
EXPNO 2 AHYwOwLSmm W0 WM OWWWO S T T T T 0@ W0 00
PROCNO : @ @ M~~~ THELLOONONONONON A A A A A A A A
F2 - Acquisition Parameters \/ \ \// N \\% MW/"
Date_ 20190911
Time 15.23
INSTRUM spect
PROBED 5 mm Dual 13C/
PULPROG 2g30 OaN Ts
TD 32768 N
SOLVENT cDC13
NS 8
DS 0
SWH 7183.908 Hz 2w
FIDRES 0.219235 Hz
20 2.2806528 sec
RG 574.7
DW 69.600 usec
DE 6.50 usec
TE 299.2 K
D1 2.00000000 sec
TDO 1
CHANNEL f1
1H
12.50 usec
-2.00 dB
23.88643074 W
400.1328009 MHz
F2 - Processing parameters
ST 16384
SF 400.1300099 MHz
WDW no
5SB 0
LB 0 Hz |
GB 0 !
PC 1.00
|
|
i
. SN S
T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
~ ®|wleo < | [0 o [¢||e|e
< Do~ S ol e o (o o
N %|o|o =3 ol le ol ("o
=] Sls|e =1 olle I EIEIE
o olailai - -l ol =l el
Current Data Parameters ~ 0w v mwon
NAME TH-3-046-5-AV 500 5o Y3253 9 @ 0 3@
EXPNO 100003 ~ o T @ WO~ @ — e o 0
PROCNO 1 S e s anra ~ o “ o
R A daad o o w5 -
o PR B R © - @ RS
F2 - Acquisition Parameters
LT AV ] 1
Time 11.55
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG 2gpg30
™ Ereee O,N Ts
SOLVENT cpcl3 N
NS 129
DS 0
SWH 30303.031 Hz
FIDRES 0.833463 Hz 2w
20 0.5999070 sec
RG 7298.2
bW 16.500 usec
DE 25.00 usec
TE 298.1 K
D1 0.10000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
13C
10.00 usec
0 dB
69.57925415 W
125.7892253 MHz
CHANNEL £2 =
CPDPRG [2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 0 dB
PL12 16.50 dB
PL13 .50 dB
PL2W 17.83439445 W
PL12W 0.39926234 W
PL13W 0.20010519 W
SFO2 500.2020008 MHz
F2 - Processing parameters
ST 276
SE 125.7753900 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.00
" L " kol " ik " T A s
W i al u s W w
T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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OO M OWNO AT OOMW A O
Current Data Parameters MM O ~0 O OOOWMM™ 0o ©
NAME Kev-161 < st N 0N NN ==~ 0 o
ExeNo w0 PRI 0 0 h e e o o
PROCNO 1
F2 - Acquisition Parameters \\ \V “ N W‘
Date_ 20180628
Time 14.54
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG zg30
TD 16384
SOLVENT CDC13
NS 16
DS 2 4a
SWH 4789.272 Hz
FIDRES 0.292314 Hz
AQ 1.7104896 sec
RG 45.3
DwW 104.400 usec
DE 6.50 usec
TE 300.5 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 =
1H
Pl 10.60 usec
PL1 —-3.00 dB
PL1W 30.07123375 W
SFO1 400.1320424 MHz
F2 - Processing parameters
ST 16384
SF 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
wele < w(o <
oSS 0 =10 0
s DS < 0|0 o]
el bt bl bl B
rlola o alail e
Current Data Parameters
NAME Kev-l6l © ;‘ g g g : ™m0 o ~
EXPNO 20 ~ cowr- ™ <+ O W ™~
PROCNO 1 . o v e . ™ 0 W ™~ o~
) [ele BT s} e e e .
F2 - Acquisition Parameters = mAaNNAN Q0L a
Date_ 20180628 o o RN -
Time 14.58 | | \\// ‘ \‘/ |
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG zg45de
TD 32768
SOLVENT CDC13
NS 256
Ds 2
SWH 23980.814 Hz
FIDRES 0.731836 Hz
AQ 0.6832128 sec 4a
RG 5160.6
DW 20.850 usec
DE 6.50 usec
TE 301.1 K
D1 0.10000000 sec
D11 0.03000000 sec
PO 11.00 usec
TDO 1
CHANNEL fl =
13C
11.00 usec
0.75 dB
31.70233536 W
100.6228293 MHz
CHANNEL f2
CPDPRG[2 waltzle
NUC2 1H
PCPD2 70.00 usec
PL2 -3.00 dB
PL12 13.00 dB
PL2W 30.07123375 W
PL12W 0.75535524 W
SFO2 400.1318764 MHz
F2 - Processing parameters
ST 32768
SF 100.6127775 MHzZ
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.40
_— ) e
e " J Y i Wity o
T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Paramsters M AT OO A O St SOFTOWMTMNOHANAO OO T
NAME Kev-168-1 [ e <) [~~~ 0000 0 MM~~~ 0m
EXPNO 1 s
PROCNO 1 ~ ™~ W00 WY WO ™ S R R e R e e e e R e I B A
F2 - Requisition Parameters \\] \% | \\ N W/
Date_ 20180615
Time 17.20
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG zg30
™ 16384 MeO
SOLVENT cDC13
NS 16
DS 2 4b
SWH 4789.272 Hz
FIDRES 0.292314 Hz
RO 1.7104896 sec
RG 35.9
DW 104.400 usec
DE 6.50 usec
TE 298.3 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
NUC1 1H
Pl 10.60 usec
PL1 -3.00 dB
PL1W 30.07123375 W
SFO1 400.1320424 MHz
F2 - Processing parameters
ST 16384
SF 400.1300092 MHz
WDW EM
5SB 0
LB 0.30 Hz
GB 0
PC 1.00
MJ . ) !
T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
=3 ’Srm 03 ] (o] [~
S| ] < ol (=
Q= | <t =] 0N -
2|2 - = el bl
rirlo © o oled ©
Current Data Parameters ™ o = o oo
NAME Kev-168-1 o N ™~ oy o0 ™ N r~
EXPNO 2 =~ N ~ ™ — o 0 ISETRRG <
. . .. .. — N O w ® @
PROCNO 1 ~ © o w ~N O . . e e . .
0 < ISES — 1) o O &)
F2 - Acquisition Parameters — — — — 0 ™ MmN —
Date_ 20180615
] \/ \/ NI/
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG zg45de
™D 32768
SOLVENT cDCl3 MeO
NS 128
DS 2
SWH 23980.814 Hz 4b
FIDRES 0.731836 Hz
o 0.6832128 sec
RG 5160.6
DW 20.850 usec
DE 6.50 usec
TE 298.7 K
D1 3.00000000 sec
D11 0.03000000 sec
PO 11.00 usec
TDO 1
CHANNEL f£1
13¢
11.00 usec
0.75 dB
31.70233536 W
100.6228293 MHz
CHANNEL £2
CPDPRG[2 waltzl6
Nuc2 1H
PCPD2 70.00 usec
PL2 -3.00 dB
PL12 13.00 dB
PL2W 30.07123375 W
PL12W 0.75535524 W
SFO2 400.1318764 MHz
F2 - Processing parameters
ST 32768
SF 100.6127780 MHz
WDW EM
S8B 0
LB 3.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Parameters ® 03 ma & S eReONgRES
NAME Kev-192 VeSS N SRREELBITY
EXPNO 2 RPN N R
l W N\
F2 - Acquisition Parameters
Date_ 20180831
Time 11.14 h
INSTRUM spect
PROBHD  2114607_0193 (
PULPROG 2930
TD 32768
SOLVENT cDC13
NS 32
DS 2 4C
SWH 7796.258 Hz
FIDRES 0.237923 He
0 2.1015210 sec
RG 107.91
DW 64.133 usec
DE 10.47 usec
TE 300.6 K
D1 2.00000000 sec
TDO 1
SFO1 600.1836011 MHz
NUC1 1H
Pl 10.00 usec
PLWL 24.79599953 W
F2 - Processing parameters
ST 16384
ST 600.1800172 MHz
WowW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L I L
T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
o =3 © oo (e
& S © Wr| [0
~ S s} | [
< o w o|o -
o o o ala| |©
Current Data Parameters 3 45 e8g © wvo Do
NAME Kev-192 2 sasds o228 59
EXPNO 3 4 G o O Wonen o
PROCNO 1 3 s s n o omne gt
b~ heauiettion erenctrs Y IRAVRRY
Date_ 20180831
Time 11.22 h
INSTRUM spect
PROBHD  2114607_0193 (
PULPROG zgpg30
™D 32768
SOLVENT cDC13
NS 179
DS 2
SWH 37500.000 Hz
FIDRES 1.144409 Hz 4c
20 0.4369067 sec
RG 190.93
bW 13.333 usec
DE 6.50 usec
TE 301.8 K
D1 0.50000000 sec
D1l 0.03000000 sec
TDO 1
SFO1 150.9327363 MHz
NUCL
Pl 12.00 usec
PLW1 78.05599976 W
SF02 600.1824007 MHz
nNucz 1H
CPDPRG[2 waltz16
PCPD2 70.00 usec
PLW2 24.79599953 W
PLW12 0.50639212 W
PLW13 0.25380370 W
F2 - Processing parameters
ST 32768
SF 150.9153828 MHz
WDW EM
5SB 0
LB 3.00 Hz
GB 0
BC 1.00
T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Parameters TANTADNO OO O M~ o WO O AFTIOHMNMSEOONWWWHOWSOM
NONO O™ O AN © N~ D0 TSNS WS NN oM O OO W
NAME Kev-131 W< O~ >~ oM N A SO TN AMNNDONDNDNI>WDW T N O 0N
EXPNO 10 SN A HO O OO o oo A A A OO WO EMSOO0WIN NN NN
PROCNO ! e el e e o [IRToRTe] DM NN NNN A A A A A A A A A A
F2 - Acquisition Parameters \N /% \l/ \'HNJ N} m%/"
Date_ 20180102
Time 11.42
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG zg30
D 16384
SOLVENT CDC13
NS 16
DS 2
SWH 4789.272 Hz
FIDRES 0.292314 Hz
AQ 1.7104896 sec
RG 35.9
DW 104.400 usec
DE 6.50 usec NHTS 4d
TE 298.2 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
NUCl 1H
Pl 15.00 usec
PL1 -2.90 dB
PL1W 29.38673019 W
SFO1 400.1320424 MHz
F2 - Processing parameters
ST 16384
SF 400.1300085 MHz
WOW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
.
T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
0 ol|o|— © LIRE ) ~( (o] s
~ S|0(= © == @ | (A0
< =1 =3 ®| (o © 0| (oln| (o
°’ clele < cl|e < MBI
- ol-la - ol [ o al I+l-lle
Current Data Parameters D MHWMAY AN
NAME Kev-131 O oY oW N A S on MmO w0
oo™ W0 [l Ny
EXPNO 11 SN HW o 10
PROCNO 1 O M0 O W 000D . ML A A
TN NNNNNN [ I B
F2 - Acquisition Parameters oA A A T M mmm o
Date_ 20180102
Time 11.47 \\\\\\l// | \\\// ‘
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG zg45ig
TD 32768
SOLVENT €DC13
NS 242
DS 8
SWH 23980.814 Hz
FIDRES 0.731836 Hz
AQ 0.6832128 sec
RG 4096
oW 20.850 usec NHTS 4d
DE 6.50 usec
TE 298.0 K
D1 3.00000000 sec
D11 0.03000000 sec
PO 11.70 usec
TDO 1
CHANNEL £1
11.70
31.70233536 W
100.6228293 MHz
= CHANNEL £2
CPDPRG [2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 -3.00 dB
PL12 13.00 dB
PL2W 30.07123375 W
PL12W 0.75535524 W
SFO2 400.1318764 MHz
F2 - Processing parameters
sI
SF 100.6127690 MHzZ
WDW EM
55B 0
LB 3.00 Hz
GB 0
PC 1.40 d
T T T T T T T T T T T T T T T T T T T T 1
210 200 19 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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M HDNTOWL OO AN O A0O T AN DO S
Current Data Parameters ONHOEM®INOOT™WOSTDANNDO O
WAME 4a.TH-1-181-9-600 NN NO N0 T ML A0 A AOD WD
ZHPNO 1 [Eo = us S RS Y e R e le e iNco R oo JINe R To ITo RTo IVe JTo BT IS )
PROCNO 1 (@] NN NNNNNNNNN A A A A A A A A A A
2 - Requisition Parancters o e N\
Date_ 20171201
Time 15.40 b
INSTRUM spect
PROBHD  2114607_0193 ( H 4e
PULPROG 2430
™ 32768
SOLVENT cpcls
NS 8
DS 2
SWE 7796.258 He
FIDRES 0.237923 Ez
20 2.1015210 sec
RG 66.15
DW 64.133 usec
DE 10.47 usec
TE 296.4 K
D1 2.00000000 sec
DO 1
sFOL 600.1836011 MHz
NUC1 18
Pl 10.00 usec
PLWL 24.79599953 W
F2 - Processing parameters
sI 16384
SF 600.1800156 MHz
Wow no
ssB 0
1B 0 Hz
GB 0
pC 1.00
v
T T T T T T T T T
11 10 8 7 6 5 4 3 2 1 ppm
o|o) (=« o|(of=
TS| |o|o|a|m= K|~
22l 552X (558
3l 35|33 5(S
slol I-l-irlviglala
—~
o ™ © MO T o
© I ™ oW~ WMo
Current Data Parameters ~ b by oo o T
NAME 4a.TH-1-181-9-600 : e o IR
O ¥ R
PROCNO B — (@) © ) MmN N
F2 - Acquisition Parameters O ‘ ‘\\/ ////
Date_ 20171201
Time 15.44 b
INSTRUM spec
PROBED  2114607_0193 ( H 4e
PULPROG zgpg30
™ 32768
SOLVENT cpels
366
Ds 2
swH 37500.000 He
FIDRES 1.144409 Hz
a0 0.4369067 sec
RG 190.93
D 13.333 usec
DE 6.50 usec
TE 297.4 K
D1 0.10000000 sec
D11 0.03000000 sec
TDO 1
SFOL 150.9327363 MHz
NUC1
P1 12.00 usec
PLWL 78.05599976 W
sFo2 600.1824007 MHz
NUC2 1H
CPDPRG [2 waltzlé
PCED2 70.00 usec
PLW2 24.79599953 W
PLWL2 0.50639212 W
PLWL3 0.25380370 W
F2 - Processing parameters
s1 32768
sF 150.9153810 MHz
WDW EM
58B 0
LB 3.00 Hz
GB o
BC 1.00
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Current Data Parameters
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1.6596
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1.5108

NAME 4b.TH-1-183-2-600
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180104
ime 11.44 b
INSTRUM spect
PROBHD  3114607_0193 (
PULPROG 2930
™ 32768
SOLVENT cpels
NS 8
DS 2
SwH 7796.258 Hz
FIDRES 0.237923 Hz
) 2.1015210 sec
RG 33.2
oW 64.133 usec
DE 10.47 usec
TE 293.9 K
DL 2.00000000 sec
DO 1
SFOL 600.1836011 MHz
NUCL 1H
p1 10.00 usec
PLWL 24.79599953 W
F2 - Processing parameters
sI 16384
SF 600.1800156 MHz
WDW no
388 0
LB 0 Hz
GB 0
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PROCNO 1 L NMESESES A O HOM MO O OO
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F2 - Roguisition Parameters | | \\// ‘ \\\ \/ / , / /
Date_ 20180104
Time 12.43 h
INSTRUM spec
PROBED  2114607_0193 (
PULPROG zgpg30
o) 32768
SOLVENT cDel3
61
Ds 2
sWH 37500.000 Hz
FIDRES 1.144409 Hz
20 0.4369067 sec
RG 190.93
D 13.333 usec
DE 6.50 usec
TE 294.5 K
D1 2.00000000 sec
pll 0.03000000 sec
TDO 1
SFOL 150.9327363 MHz
NUC1
31 12.00 usec
PLWl 76.05599976 W
SFOZ 600.1824007 MHz
NUC2 1H
CPDPRG [2 waltzlé
PCPD2 70.00 usec
PLW2 24.79599953 W
PLWIZ 0.50639212 W
PLWL3 0.25380370 W
F2 - Processing parameters
sI 32768
sE 150.9153810 Mz
WDW EM
58B 0
LB 3.00 Hz
GB o
BC 1.00
" T 4 " L " " " Baadaih iy L o Yo " L ool
d y W A f r ¥ W did ¥ i
T T T T T T T T T T T T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

S37



WS TMHOHONNDADTOOWONADLANFVAFTOWNNTEMOOWOWVWW ANNOFOW AMANNH0OOMNONMNOD
WO NONXOWNOL AN NSO HONNOOMMSEAONONONTNAONL A0 OOOOTNOO0WANN OO0 AN
AT TOOVODONNDTOOTNN A HONANDOEDOOHO A A A AT OOTMHANM® AT T OO0 WW™MN
HOAONNANNNNNWOOEMMOHANANNDOC S O0O00OOUNOOODONN T TOHMNMNNNNNNDD
~ovvwwowaadadaaNNNNNNAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADO
[ R N e ————————

——rm

Current Data Parameters

NAME 4c.TH-1-183-4-600
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180104
Time 12.48 h
INSTRUM spect
PROBHD ~ 2114607_0193 (
PULPROG 2930

D 32768
SOLVENT CDCl3

NS 5

DS 2
SWH 7796.258 Hz
FIDRES 0.237923 Hz
AQ 2.1015210 sec
RG 21.11

DW 64.133 usec
DE 10.47 usec
TE 294.0 K
D1 2.00000000 sec
DO 1
SFOL 600.1836011 MHz
NUC1 1H

Pl 10.00 usec
PLWL 24.79599953 W
F2 - Processing parameters
51 16384

SF 600.1800151 MHz
WoW no
SSB 0

LB 0 Hz

GB 0

PC 1.00
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F2 - Acquisition Parameters | \ \ \ // \ \\\/ / \ ‘//
Date_ 20180104
Time 16.21 h
INSTRUM spec
PROBED  2114607_0193 (
PULPROG zapg30
o) 32768
SOLVENT cDel3
ns 512
Ds 2
sWH 37500.000 Hz
FIDRES 1.144409 Hz
20 0.4369067 sec
RG 190.93
D 13.333 usec
DE 6.50 usec
TE 295.3 K
D1 2.00000000 sec
pll 0.03000000 sec
TDO 1
SFOL 150.9327363 MHz
NUC1
31 12.00 usec
PLWl 76.05599976 W
SFOZ 600.1824007 MHz
NUC2 1H
CPDPRG [2 waltzlé
PCPD2 70.00 usec
PLW2 24.79599953 W
PLWIZ 0.50639212 W
PLWL3 0.25380370 W
F2 - Processing parameters
sI 32768
sE 150.9153810 Mz
WDW EM
58B 0
LB 3.00 Hz
GB o
BC 1.00
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NAME 4d.TH-1-183-5-600
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180104
Time 17.35 h
INSTRUM spect
PROBHD 2114607_0193 (
PULPROG 2930
™D 32768
SOLVENT cDel3
NS 13
DS 2
SWH 7796.258 Hz
FIDRES 0.237923 Hz
20 2.1015210 sec
RG 21.11
oW 64.133 usec
DE 10.47 usec
TE 294.1 K
D1 2.00000000 sec
TDO 1
SFOL 600.1836011 MHz
NUCL 15
Pl 10.00 usec
PLWL 24.79599953 W
F2 - Processing parameters
s1 16384
SF 600.1800155 MHz
WDW no
sSB
LB Hz
GB
PC 1.00
T T T T T
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F2 - Roguisition Parameters | ‘ \ / | ‘ | | \\ v \/ ///
Date_ 20180104
Time 17.39 h
INSTRUM spec
PROBHD  2114607_0193 (
PULPROG zgpg 30
™D 32768
SOLVENT cpels
NS 64
Ds 2
SWH 37500.000 Hz
FIDRES 1.144409 Hz
20 0.4369067 sec
RG 150.93
oW 13.333 usec
DE 6.50 usec
TE 295.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL 150.9327363 MHz
NUC1l
Pl 12.00 usec
PLWL 78.05599976 W
SFO2 600.1824007 MHz
NUC2 1H
CPDPRG [2 waltzlé
PCPD2 70.00 usec
PLW2 24.79599953 W
PLW1Z 0.50639212 W
PLWL3 0.25380370 W
F2 - Processing parameters
s1 32768
sF 150.9153810 MHz
WDW EM
SSB
LB 3.00 Hz
GB
BC 1.00
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" haid) )
T T T T T T T
210 200 190 180 100 90 ppm

S39



WA AN A O NN O NNWD T MO MS ™M

CWHOFNODMONLWOSMOT NN I NN NN

N> O NDO A A OONND T N0 W ™S00

OV OV O 0 WO WO W00 OO MMMN N MM D D

WWOWWWYWWWWWMMMHMHMHANNNNNNNN A A A A A A

A N e ———_——
e ———

Current Data Parameters

OMe

1.7309
1.7100

1.6902
1.6497
1.6439

1.6151
1.5940

1.4583
1.4525
1.4366
1.4307
1.3618
1.3584

1.2670
1.2608
1.2447
1.2383
1.2171
0.9747
0.9535
0.9210
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NAME 4e.TH-1-183-6-600
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180104
ime 17.43 h
INSTRUM spect
PROBHD  2114607_0193 (
PULPROG 930
hos) 32768
SOLVENT cpels
16
D8 2
SWH 7796.258 Hz
FIDRES 0.237923 Hz
I3 2.1015210 sec
RG 21.11
oW 64.133 usec
DE 10.47 usec
TE 294.1 X
D1 2.00000000 sec
D0 1
SFOL 600.1836011 MHz
NOUCL 1H
Pl 10.00 usec
PLWL 24.79599953 W
F2 - Processing parameters
51 16384
SF 600.1800155 MHz
WDW no
53B 0
1B 0 Hz
GB 0
- 1 {3 l
S
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F2 - Acquisition Parameters | | \ / \/ | | \\\ \/ / { //
Date_ 20180104
Time 17.46 b
INSTRUM spect
PROBED  2114607_0193 (
PULPROG zapg30 OMe
o) 32768
SOLVENT cDel3
NS 64
Ds 2
sWH 37500.000 Hz
FIDRES 1.144409 Hz
20 0.4369067 sec
RG 190.93
D 13.333 usec
DE 6.50 usec
TE 295.0 K
D1 2.00000000 sec
pll 0.03000000 sec
TDO 1
SFOL 150.9327363 MHz
NUC1
31 12.00 usec
PLWl 76.05599976 W
SFOZ 600.1824007 MHz
NUC2 1H
CPDPRG [2 waltzlé
PCPD2 70.00 usec
PLW2 24.79599953 W
PLWIZ 0.50639212 W
PLWL3 0.25380370 W
F2 - Processing parameters
sI 32768
sE 150.9153810 Mz
WDW EM
58B
LB 3.00 Hz
GB
BC 1.00
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4. Mass Information

KITTY_180426-CRIFTHX06-3-1-NEG 11 (0203) (3 12) TOFVSES
1269 3194
100,
71 DCM/THF
| V1 Znl, + TsOH-H,O >
\Zn/
|
|
Exact Mass: 444.6431
3808
I._ ...0
I’Zn:- \,/0
0=S
o 47 C\
B J
Exact Mass: 488.7502
[1so, 1 |~
w67 zln'
OTs
Exact Mass: 532.8573
487
721 Tso_ OTs |~
/ Zln
1731
/ 4888 OTs
Exact Mass: 576.9645
Ot e e e A A MRS RS A LASELLARRY LA | ARSRARAN ARAN LRSS AR T iz
100 125 150 175 200 225 20 275 300 35 F0 375 40 45 450 475 500 55 550 55 600 65 660 6/5 70 725 70 775 80
KITTY_1804B-(RFTHIE-3-1-NEG 11 (0.203) G (@ 13) TCFVBES
10 5723
| o DCM/THF
Sz 0 Znl, + TsOH-H,0
1”7 *5=$" :
Exact Mass: 488.7502
tso, I |~
Zln
= OTs
4888
Exact Mass: 532.8573
Tso, ,OTs
Zn
OTs
4908
Exact Mass: 576.9645
I
28 5330
549
5570 5771 571
T | llA l; ey iz
e ———— e
0 45 50 5 500 56 50 55 50 55 50 5 B HH W BB 550 56 5 55
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KITTY_180426-CRJ}-THX05-32-NEG 12 (0221) O (11:14)
1490

TCFMSES

100, 384
DCM/THF
Zn(OTf), + TsOH-H,O
1,49.3
& 1711 o - - TsO__ _OTs
OTf TfO OTs Ny
f"/ %n/ %n
oTf
B0 oTf oTf
Exact Mass: 510.7858 Exact Mass: 532.8453 Exact Mass: 554.9044
5108 -
OTs
5129 zn”
5149 OTs
00, 4
‘ 107.1 290 5! Exact Mass: 576.9645
OI T ( T l\ T T T T 1 IJ T I ‘I T T T T T hl T T T T T T T T T \n-tz
100 125 150 175 200 225 250 275 300 5 350 375 400 425 450 475 500 55 560 55 600 65 60 675 700 725 750 775 80
KITTY_180426-CR}FTHX05-32NEG 12 (0.221) O (11:14) TOFMSES-
7.80e3
100,
si08 DCMITHF
Zn(OTf), + TsOH-H,0
\ To__ ot |
\%n/
OTf
Exact Mass: 510.7858
5129
B
To__ _oTs |
\Zln/
5149 oTf
Exact Mass: 532.8453 - -
TsO OTs TsO. OTs
l \%n/ \zln/
oTf OTs
529 .
Exact Mass: 554.9044 ~ EXact Mass: 576.9645
534.9
536.9
‘ 550 5770
4 il [ L
O Hr e e e Mz
490 4% 50 55 510 515 50 55 50 55 540 545 550 H5 56 %5 50 55 50 585 50 565 60
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