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1. General

All anaerobic and moisture-sensitive manipulations were carried out with standard Schlenk
techniques under nitrogen. NMR spectra were recorded on a JEOL JNM ECA-400 or a Bruker
Avance III HD 400 spectrometer (400 MHz for 'H NMR, 100 MHz for '3C NMR, 376 MHz for '°F
NMR). Chemical shifts are reported in & (ppm) referenced to the residual peaks of CDCl; (6 7.26)
for 'H NMR and CDCIs (8 77.00) for 3C NMR. The following abbreviations are used; s, singlet:
d, doublet: t, triplet: q, quartet: quint, quintet: sext, sextet: sept, septet: m, multiplet: bs, broad
singlet.  High-resolution mass spectra were obtained with a JEOL AccuTOF LC-plus
JMS-TI00LP spectrometer. Optical rotations are measured on JASCO P-2200 polarimeter.
Preparative thin-layer chromatography was performed with Silica Gel 70 PF254 (Wako). Alumina

(active 200) for column chromatography was purchased from Nacalai Tesque.

2. Material

Dehydrated solvents were purchased and used after deoxygenated by bubbling No.
Iridium complex [IrCl(cod)]> was prepared according to the reported procedure.! NaBArf; was
prepared according to the reported procedure.? Ligands (R)-binap, (S)-segphos, (R)-difluorphos,
(R)-MeO-biphep, (S,S)-chiraphos, (S,5)-QuinoxP*, and dppf were purchased from commercial
suppliers and used as received. The corresponding racemic products were prepared by using

racemic binap as a ligand.

3. Preparation of compounds 1a, 1b, 1k—1n, and 1w

Compound 1a (CAS: 58621-54-8) was prepared according to the reported procedure.’
Compound 1b (CAS: 1870882-97-5), 1k—1n were prepared by the reaction of cinnamyl chloride
with the corresponding m-hydroxy aromatic ketones or a 3-aminoacetophenone derivative
according to the reported procedure.* 1w (CAS: 1002607-98-8) was prepared by the reaction of

4-chlorocinnamoyl chloride with m-hydroxyacetophenone according to the reported procedure.’
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4. Preparation of 1c—j

O
(COCl), (2.0 equiv.) MeNHOMe - HCI (1.05 equiv.) _
oH DMF (5 drops) pyridine (2.1 equiv.) N
CH,Cl,, reflux, 2h  CH,Cly, rt, overnight OMe
OH OH
O
O
R
Mg (5.0 equiv.) R cinnamyl chloride (1.2 equiv.)
R—Br (5.0 equiv.) K>CO5 (1.3 equiv.)
THF, rt, overnight THF/DMF, 90 °C, overnight o\/\/ Ph
OH
1c—j

Oxalyl chloride (0.31 mL, 12 mmol) was slowly added to a solution of m-hydroxybenzoic
acid (1.38 g, 10 mmol) in CH2Cl, (30 mL) with 5 drops of DMF at 0 °C under N>, and the mixture
was refluxed at 55 °C for 2 h. CH»Cl; and excess oxalyl chloride were removed under vacuum,
and MeNHOMe'HCI (1.02 g, 10.5 mmol) and pyridine (1.7 mL, 21.0 mmol) were added to the
residue in CH2Cl> (30 mL) at 0 °C. The resulting mixture was stirred at room temperature
overnight. 1 N HClaq was added to the mixture, and the resulting mixture was extracted with
CH2Cl. The organic layer was washed with brine, dried over Na>xSOs, and concentrated on a
rotary evaporator. The residue was subjected to column chromatography on silica gel eluted with
EtOAc/hexane (1:1) to give m-hydroxy-N-methoxy-N-methylbenzamide (1.31 g, 7.22 mmol, 72%)).
To a flame-dried round bottom flask were added Mg (121.5 mg, 5.0 mmol) and THF (0.5 mL)
under N>. A solution of an aryl or alkyl bromide (5.0 mmol) in THF (9.5 mL) was slowly added to
the flask, and the resulting mixture was stirred for 1 h.
m-Hydroxy-N-methoxy-N-methylbenzamide (181 mg, 1.0 mmol) in THF (2.0 mL) was slowly
added to the mixture at 0 °C, and the resulting mixture was stirred overnight. The reaction was
quenched with 2 N HClaq, and the resulting mixture was extracted with EtOAc. The organic layer
was dried over Na;SO4 and concentrated on a rotary evaporator. The residue was subjected to
column chromatography on silica gel eluted with EtOAc/hexane to give the corresponding
m-hydroxy aromatic ketones. Cinnamyl chloride (183 mg, 1.2 mmol) and K>CO3 (180 mg, 1.3
mmol) was added to a solution of the m-hydroxy aromatic ketone (1.0 mmol) in THF (5.0 mL) and
DMF (5.0 mL), and the resulting mixture was stirred at 90 °C overnight. Water was added to the
mixture, and the resulting mixture was extracted with EtOAc. The organic layer was washed with
1 N NaOHaq, water, and brine, dried over Na;SO4, and concentrated on a rotary evaporator. The

residue was subjected to column chromatography on silica gel with EtOAc/hexane to give 1c—j.
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5. Preparation of 1o—r, 1t, and 1u

Ac,0 (1.5 equiv.)
pyridine (2.0 equiv.)

DMAP (2 mol%
HO™ N2 N2 ( ) AcO™ > 7
TR CHCl, t, 2 R

@)

OH (1.5 equiv.) o)
Pd(OAc), (10 mol%)

K,CO5 (2 equiv.) \/\/@ R
1,4-dioxane, 80 °C, overnight O N

10-r, 1, and 1u

To a mixture of substituted cinnamyl alcohol (5.0 mmol), pyridine (0.81 mL, 10 mmol),
and N,N-dimethyl-4-aninopyridine (DMAP, 12 mg, 0.10 mmol) in CH2Cl> was added Ac20O (0.71
mL, 7.5 mmol) at 0 °C, and the resulting mixture was stirred at room temperature for 2 h. The
mixture was passed through a short column of silica gel with CH>Cl> as an eluent, and the solvent
was removed on a rotary evaporator. Pd(OAc): (45 mg, 0.20 mmol) and K>CO3 (553 mg, 4.0
mmol) were added to a solution of the crude mixture in 1,4-dioxane (4 mL) under N>, and the
resulting mixture was stirred at 80 °C overnight. The mixture was passed through a short column
of alumina with EtOAc/hexane (1:4) as an eluent. The residue was subjected to column
chromatography on silica gel eluted with EtOAc/hexane to give the corresponding ketones 1o—r, 1t,

and 1u.

6. Preparation of 1s

HO = SOCl, (1.1 equiv.) Cl =
Et,0, rt, 30 min
0]
OH (1.5 equiv.) O
K>CO5 (3.0 equiv.)
Nal (20 mol%) v\/©\
@) N
DMF, 90 °C, 12 h
1s

To a solution of 3-methylcinnamyl alcohol (741 mg, 5.0 mmol) in Et,O (20 mL) was
slowly added SOCI (399 pL, 5.5 mmol) at 0 °C, and the resulting mixture was stirred at room

temperature for 30 min. Et,O was removed on a rotary evaporator, and m-hydroxyacetophenone
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(1.02 g, 7.5 mmol), KoCO3 (2.07 g, 15 mmol), and Nal (150 mg, 1.0 mmol) were added to a
solution of the crude mixture in DMF (5 mL). The mixture was heated to 90 °C and stirred
overnight. Water was added to the mixture and the resulting mixture was extracted with Et;O.
The organic layer was washed with 1 N NaOHaq, water, and brine, dried over Na>SO4, and
concentrated on a rotary evaporator. The residue was subjected to column chromatography on

silica gel with EtOAc/hexane (1:10) to give 1s (628 mg, 2.36 mmol, 47% yield).

7. Preparation of 1v

PPhs (1.1 equiv. to 2-octen-1-0l)

NBS (1.1 equiv. to 2-octen-1-ol
HO/\/\C5H11 ( g ) Br/\/\CSHﬁ
CH,Cly, rt, 30 min

1.5 equiv.
(1.0 equiv.)
K2003 (2.0 equiv.)
Kl (10 mol% O\/\/C5H11
DMF, 80°C,5h 1v

To a mixture of trans-2-octen-1-ol (385 mg, 3.0 mmol) and PPh; (866 mg, 3.3 mmol) in
CH2Cl> (10 mL) was added N-bromosuccinimide (NBS, 587 uL, 3.3 mmol) at —20 °C, and the
resulting mixture was stirred at —20 °C for 30 min and at room temperature for 30 min. The
mixture was passed through a short column of silica gel with pentane as an eluent, and the solvent
was removed on a rotary evaporator. m-Hydroxyacetophenone (272 mg, 2.0 mmol), K2CO; (553
mg, 4.0 mmol), and KI (33 mg, 0.2 mmol) were added to a solution of the crude mixture in DMF (4
mL), and the resulting mixture was stirred at 80 °C for 5 h. Water was added to the mixture and
the resulting mixture was extracted with Et;0. The organic layer was washed with 1 N NaOHaq,
water, and brine, dried over Na;SOs4, and concentrated on a rotary evaporator. The residue was
subjected to column chromatography on silica gel with EtOAc/hexane (1:10) to give 1v (398 mg,
1.6 mmol, 81% yield).
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8. Preparation of 11-d

O O
)kok (1.2 equiv.)

D
X D
D (1.5 equiv.)
MeO

[IrCl(cod)], (5 mol% Ir)
(rac)-binap (6 mol%)

o 4-DMAP (1 mol%) NaBArF, (10 mol%)
CHJCl,, rt, overnight toluene, 80 °C, 15 h
OH OAc
84%
D
N D
D (1.5 equiv.)
MeO
[IrCl(cod)] (5 mol% Ir)
(rac)-binap (6 mol%) (0] _
NaBArF, (10 mol%) 5 NaOAc (10.5 equiv.)
toluene, 80 °C, 15 h OAG NN H,O/EtOH, reflux, 5 h
76% 95% D
"> ph (1.2 equiv.) o
K2C03 (1 3 eqUiV.)
- D 95%D
DMF/THF, 90 °C, 3 h O~ Ph
45%
1l-d

To a mixture of 7-hydroxy-I-tetralone (162 mg, 1.0 mmol) and 4-DMAP
(4-dimethylaminopyridine, 1.2 mg, 0.01 mmol) in CH>Cl> (3 mL) was added acetic anhydride (92
pL, 1.2 mmol), and the resulting mixture was stirred at room temperature overnight. Water was
added to the mixture at 0 °C and the resulting mixture was extracted with CH2Cl.. The organic
layer was dried over Na;SO4, and concentrated on a rotary evaporator. The residue was passed
through a short column of silica gel with hexane/EtOAc (1:1) as an eluent, and the solvent was
removed on a rotary evaporator to give 7-acetoxy-1-tetralone (172 mg, 0.84 mmol, 84% yield).

7-Acetoxy-1-tetralone (172 mg, 0.84 mmol) and deuterated 4-methoxystyrene® were
added to the mixture of [IrCl(cod)]> (14.5 mg, 0.021 mmol, 5 mol% of Ir), (rac)-binap (31.5 mg,
0.051 mmol, 6 mol%), and NaBAr"4 (78.2 mg calculated as the dihydrate, 0.085 mmol, 10 mol%)
in toluene (1.7 mL) under N>, and the resulting mixture was stirred at 80 °C for 15 h. The solvent
was removed on a rotary evaporator and the residue was subjected to preparative TLC on silica gel

eluted with EtOAc/hexane (1:10) to give deuterated 7-acetoxy-1-tetralone (82% D, 160 mg, 0.78
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mmol, 93% vyield). The resulting deuterated 7-acetoxy-1-tetralone (160 mg, 0.78 mmol) was
treated again with deuterated 4-methoxystyrene under the same reaction conditions to give
deuterated 7-acetoxy-1-tetralone with 95% deuterium at the ortho-position (139 mg, 0.67 mmol,
87% yield).

A mixture of deuterated 7-acetoxy-1-tetralone (139 mg, 0.67 mmol) and NaOAc (580 mg,
7.0 mmol) in EtOH (17 mL) and H>O (1.6 mL) was refluxed at 90 °C for 5 h. 1 N NaOHaq was
added to the mixture and the aqueous layer was washed with EtOAc. The aqueous layer was
acidified with 2 N HClaq and the mixture was extracted with EtOAc. The organic layer was dried
over Na;SOs, and concentrated on a rotary evaporator. The residue was added to a mixture of
K>COs3 (120 mg, 0.87 mmol) and cinnamyl chloride (122 mg, 0.80 mmol) in DMF (3.4 mL) and
THF (3.4 mL), and the resulting mixture was stirred at 90 °C for 3 h. The solvent was removed on
a rotary evaporator and the residue was subjected to preparative TLC on silica gel eluted with
EtOAc/hexane (1:10) to give 11-d (92 mg, 0.45 mmol, 45% yield over 2 steps).

S-7



9. Characterization of compounds 1

e

O~ Ph 1c

Compound 1c¢ (pale yellow solid, 52% yield). 'H NMR (CDCls) 6 4.74 (dd, J = 6.0, 1.2
Hz, 2H), 6.41 (dt, J = 16.0, 6.0 Hz, 1H), 6.73 (d, J = 16.0 Hz, 1H), 7.19 (dt, J = 7.2, 2.0 Hz, 1H),
7.22-7.31 (m, 1H), 7.33 (t,J = 7.6 Hz, 2H), 7.35-7.45 (m, 5H), 7.46 (d, J= 7.6 Hz, 2H), 7.57 (t,J =
7.2 Hz, 1H), 7.80 (dd, J = 8.0, 1.2 Hz, 2H); *C NMR (CDCl;) & 68.8, 115.4, 119.6, 123.0, 123.9,
126.6, 128.0, 128.2, 128.6, 129.3, 130.0, 132.4, 133.3, 136.3, 137.5, 138.9, 158.5, 196.4. HRMS
(DART) calcd for C22Hi902 (M+H)* 315.1385, found 315.1400.

O~ Ph 1d

Compound 1d (pale yellow solid, 70 % yield). 'H NMR (CDCls) & 3.06 (s, 6H), 4.75
(dd, J=5.8, 1.4 Hz, 2H), 6.42 (dt, J = 16.0, 5.8 Hz, 1H), 6.60 (dd, J=9.2, 2.4 Hz, 2H), 6.74 (d, J =
16.0 Hz, 1H), 7.14 (ddd, J = 8.2, 2.8, 1.2 Hz, 1H), 7.19-7.43 (m, 6H), 7.43 (d, J= 7.2 Hz, 2H), 7.81
(d, J = 8.8 Hz, 2H); *C NMR (CDCls) 4 40.1, 68.7, 110.6, 115.0, 118.3, 122.2, 124.1, 124.8, 126.6,

127.9, 128.6, 129.1, 132.7, 133.1, 136.3, 140.6, 153.1, 158.2, 194.7. HRMS (DART) calcd for
Ca4H24N 102 (M+H)* 358.1807, found 358.1797.

OMe

e

O~ Ph le

Compound 1e (pale yellow solid, 37% yield). 'H NMR (CDCls) 6 3.87 (s, 3H), 4.76 (dd,
J=06.0, 1.2 Hz, 2H), 6.42 (dt, J=16.0, 6.0 Hz, 1H), 6.74 (d, J=16.0 Hz, 1H), 6.93 (d, J = 6.8 Hz,
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2H), 7.17 (ddd, J = 8.0, 2.8, 1.2 Hz, 1H), 7.23-7.30 (m, 1H), 7.30~7.44 (m, 7H), 7.83 (d, J= 7.2 Hz,
2H); 3C NMR (CDCls) § 55.5, 68.8, 113.5, 115.2, 119.1, 122.6, 124.0, 126.6, 128.0, 128.6, 129.3,
130.1, 132.6, 133.3, 136.3, 139.6, 158.4, 163.2, 195.2. HRMS (DART) caled for CaH 03
(M+H)* 345.1491, found 345.1487.

CF;

e

O Ph ¢
Compound 1f (pale yellow solid, 69% yield). 'H NMR (CDCl3) 8 4.77 (dd, J = 6.0, 1.2
Hz, 2H), 6.41 (dt, J = 16.0, 6.0 Hz, 1H), 6.74 (d, J = 16.0 Hz, 1H), 7.20-7.31 (m, 2H), 7.30-7.39
(m, 3H), 7.38-7.46 (m, 4H), 7.71 (d, J = 8.0 Hz, 2H), 7.88 (d, J = 8.0 Hz, 2H); *C NMR (CDCls) §
68.8, 115.3, 120.2, 123.0, 123.6 (q, Jcr= 271 Hz), 123.7, 125.2 (q, Jc-r = 3 Hz), 126.5, 128.0,
128.6, 129.6, 130.1, 133.6 (q, Jcr = 26 Hz), 133.8, 136.1, 137.9, 140.6, 158.6, 195.2; 'F NMR
(CDCl3) 6 —63.0. HRMS (DART) calcd for Co3HisF302 (M+H)™ 383.1259, found 383.1265.

lOMe
()

Compound 1g (colorless oil, 85% yield). 'H NMR (CDCIs) 6 3.82 (s, 3H), 4.72 (d, J =
6.0 Hz, 2H), 6.39 (dt, J = 16.0, 6.0 Hz, 1H), 6.72 (d, J = 16.0 Hz, 1H), 7.07-7.14 (m, 1H), 7.14—
7.21 (m, 1H), 7.21-7.28 (m, 1H), 7.28-7.36 (m, 4H), 7.32-7.44 (m, 6H); '*C NMR (CDCl3) & 55.4,
68.7, 114.2, 115.2, 118.8, 119.5, 122.8, 122.9, 123.8, 126.5, 127.9, 128.5, 129.1, 129.2, 133.3,
136.2, 138.76, 138.81, 158.4, 159.5, 196.1. HRMS (DART) calcd for C23H2103 (M+H)" 345.1491,
found 345.1589.
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O

O~ Ph 1h

Compound 1h (pale yellow solid, 84% yield). 'H NMR (CDCls) § 2.36 (s, 6H), 4.74 (dd,
J=16.0, 1.2 Hz, 2H), 6.42 (dt, J = 16.0, 6.0 Hz, 1H), 6.74 (d, J = 16.0 Hz, 1H), 7.18 (ddd, J =
7.6,2.6, 1.8 Hz, 1H), 7.21 (bs, 1H), 7.23-7.28 (m, 1H), 7.29-7.44 (m, 9H); '3*C NMR (CDCl3) &
21.1, 68.7, 115.1, 119.3, 122.9, 123.8, 126.5, 127.7, 127.9, 128.5, 129.1, 133.2, 134.0, 136.2,
137.6, 137.8, 139.1, 158.4, 196.7. HRMS (DART) calcd for CsH230> (M+H)" 343.1698,
found 343.1690.

O~ Ph 4

Compound 1i (colorless oil, 33% yield). 'H NMR (CDCls) 8 1.22 (d, J = 6.8 Hz, 6H),

3.53 (sept, J= 6.8 Hz, 1H), 4.75 (dd, J= 5.6, 1.6 Hz, 2H), 6.42 (dt, J = 16.0, 5.6 Hz, 1H), 6.75 (d, J

=16.0 Hz, 1H), 7.15 (dd, J = 8.0, 2.4 Hz, 1H), 7.23-7.30 (m, 1H), 7.33 (t, J = 7.6 Hz, 2H), 7.38 (t,

J=28.0 Hz, 1H), 7.41 (d, J = 6.8 Hz, 2H), 7.51 (d, J = 6.4 Hz, 2H); *C NMR (CDCl3)  19.2, 35.5,

68.7, 113.7, 119.8, 121.0, 123.9, 126.6, 128.0, 128.6, 129.6, 133.4, 136.3, 137.6, 158.8, 204.2.
HRMS (ESI) calcd for C19H20Na102 (M+Na)* 303.1361, found 303.1368.

O~ Ph 1j

Compound 1j (colorless oil, 73% yield). 'H NMR (CDCls) & 0.95 (t, J = 7.6 Hz, 3H),
1.41 (sext, J = 7.6 Hz, 2H), 1.74 (quint, J = 7.6 Hz, 2H), 2.96 (t, J = 7.6 Hz, 2H), 4.76 (dd, J = 6.0,
1.2 Hz, 2H), 6.42 (dt, J = 16.0, 6.0 Hz, 1H), 6.76 (d, J = 16.0 Hz, 1H), 7.16 (ddd, J = 8.2, 2.6, 0.8
Hz, 1H), 7.27 (t, J=7.4 Hz, 1H), 7.33 (t,J = 7.4 Hz, 2H), 7.38 (d, /= 7.6 Hz, 1H), 7.42 (d, J="7.2
Hz, 2H), 7.53-7.58 (m, 2H); 3C NMR (CDCIl3) & 13.9, 22.5, 26.5, 38.4, 68.8, 113.4, 120.0, 120.9,
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123.9, 126.6, 128.0, 128.6, 129.6, 133.4, 136.3, 138.5, 158.8, 200.3. HRMS (ESI) caled for
C20H22Na; 02 (M+Na)™ 317.1518, found 317.1511.

MeO

O ~XPh 1k

Compound 1k (pale yellow solid, 78% yield). 'H NMR (CDCl;3) & 2.58 (s, 3H), 3.84 (s,
3H), 4.73 (dd, J = 6.0, 1.6 Hz, 2H), 6.41 (dt, J = 16.0, 6.0 Hz, 1H), 6.70-6.74 (m, 1H), 6.75 (d, J =
16.0 Hz, 1H), 7.09-7.12 (m, 1H), 7.13-7.18 (m, 1H), 7.23-7.30 (m, 1H), 7.34 (t, /= 7.2 Hz, 2H),
7.42 (d, J = 7.2 Hz, 2H); 13C NMR (CDCls) & 26.7, 55.6, 68.9, 106.0, 106.3, 107.0, 123.7, 126.6,
128.0, 128.6, 133.5, 136.2, 139.0, 159.8, 160.8, 197.7. HRMS (DART) calcd for CisHi90O3
(M+H)* 283.1334, found 283.1326.

O~ Ph 11

Compound 11 (pale yellow solid, 87% yield). 'H NMR (CDCls) 6 2.12 (quint, J = 6.4 Hz,
2H), 2.64 (t, J = 6.4 Hz, 2H), 2.91 (t, J = 6.4 Hz, 2H), 4.74 (dd, J = 6.0, 1.2 Hz, 2H), 6.41 (dt, J =
16.0, 6.0 Hz, 1H), 6.74 (d, /= 16.0 Hz, 1H), 7.11 (dd, J = 8.4, 2.8 Hz, 1H), 7.18 (d, J = 8.4 Hz, 1H),
7.22-7.29 (m, 1H), 7.33 (t, J= 7.2 Hz, 2H), 7.41 (d, J = 7.2 Hz, 2H), 7.57 (d, J = 2.8 Hz, 1H); 13C
NMR (CDCls) & 23.5, 28.9, 39.0, 68.8, 110.2, 122.3, 124.0, 126.6, 127.9, 128.6, 130.0, 133.3, 133.4,
136.4, 137.3, 157.3, 198.3. HRMS (DART) calcd for CioHi9O>» (M+H)" 279.1385, found
279.1378.

OEt
O

O XxPh 1m
Compound 1m (colorless oil, 80% yield). 'H NMR (CDCls) 8 1.40 (t, J = 7.0 Hz, 3H),
438 (q,J=7.0 Hz, 2H), 4.75 (dd, J = 5.8, 1.0 Hz, 2H), 6.42 (dt, J = 16.0, 5.8 Hz, 1H), 6.76 (d, J =
16.0 Hz, 1H), 7.15 (ddd, J = 8.0, 2.4, 1.2 Hz, 1H), 7.24-7.30 (m, 1H), 7.32 (d, J= 7.2 Hz, 1H), 7.36
(t,J=8.0 Hz, 2H), 7.42 (d, J = 7.2 Hz, 2H), 7.60-7.67 (m, 1H), 7.66 (d, J = 7.2 Hz, 1H); *C NMR
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(CDChL) 6 14.3, 61.1, 68.8, 115.0, 120.0, 122.1, 124.0, 126.6, 128.0, 128.6, 129.4, 131.8, 133.3,
136.3, 158.5, 166.4. HRMS (ESI) calcd for Ci1sH1sNa1O3 (M+Na)" 305.1154, found 305.1160.

N Ph
T In

Compound 1n (pale yellow solid, 11% yield). 'H NMR (CDCl;3) & 2.44 (s, 3H), 2.53 (s,
3H), 4.35 (dd, J= 6.6, 1.0 Hz, 2H), 6.07 (dt, J = 16.0, 6.6 Hz, 1H), 6.37 (d, /= 16.0 Hz, 1H), 7.17—
7.31 (m, 8H), 7.33-7.38 (m, 1H), 7.40 (t, J = 7.4 Hz, 1H), 7.50 (d, J = 8.0 Hz, 2H), 7.59-7.63 (m,
1H), 7.84 (d, J = 8.0 Hz, 1H); '3C NMR (CDCIl3) § 21.5, 26.6, 53.0, 123.6, 126.4, 127.6, 127.7,
127.9, 128.1, 128.5, 129.2, 129.6, 133.7, 134.3, 135.2, 136.1, 137.8, 139.8, 143.8, 197.0. HRMS
(ESI) calcd for C24H24NNa ;O3S (M+H)™ 429.1375, found 429.1386.

0]

OMe
O\/\/©/ 10

Compound 1o (pale yellow solid, 74% yield). 'H NMR (CDCls) 8 2.60 (s, 3H), 3.81 (s,
3H), 4.73 (dd, J = 6.2, 1.2 Hz, 2H), 6.28 (dt, J = 16.0, 6.2 Hz, 1H), 6.69 (d, J = 16.0 Hz, 1H), 6.86
(d, J= 8.8 Hz, 2H), 7.16 (dd, J= 7.8, 2.8 Hz, 1H), 7.32-7.42 (m, 3H), 7.51-7.58 (m, 2H); *C NMR
(CDCl) 6 26.5, 55.0, 68.7, 113.2, 113.8, 120.0, 121.0, 121.3, 127.6, 128.8, 129.4, 132.9, 138.2,
158.6, 159.3,197.6. HRMS (DART) calcd for C1sH1903 (M+H)" 283.1334, found 283.1324.

O\/\/©/ 1p

Compound 1p (pale yellow solid, 69% yield). 'H NMR (CDCl;3) & 2.35 (s, 3H), 2.60 (s,
3H), 4.74 (dd, J = 6.0, 1.2 Hz, 2H), 6.37 (dt, J = 16.0, 6.0 Hz, 1H), 6.72 (d, J = 16.0 Hz, 1H), 7.14
(d, J = 8.0 Hz, 2H), 7.18 (d, J = 1.6 Hz, 1H), 7.32 (d, J = 8.0 Hz, 2H), 7.38 (t, J = 8.0 Hz, 1H),
7.52-7.59 (m, 2H); 3C NMR (CDCl3) & 21.0, 26.5, 68.7, 113.2, 120.0, 121.0, 122.6, 126.3, 129.1,
129.4, 133.2, 133.3, 137.7, 138.2, 158.6, 197.6. HRMS (DART) calcd for CigHi9O2 (M+H)"
267.1385, found 267.1389.
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@)

\/\/©/CI
(0] ™ 1q

Compound 1q (pale yellow solid, 29% yield). 'H NMR (CDCls) § 2.60 (s, 3H), 4.75 (dd,
J=5.4,1.4 Hz, 2H), 6.39 (dt, /= 16.0, 5.4 Hz, 1H), 6.71 (d, /= 16.0 Hz, 1H), 7.16 (ddd, J = 8.4,
2.8, 0.8 Hz, 1H), 7.26-7.39 (m, 3H), 7.39 (t, J = 8.0 Hz, 2H), 7.52-7.60 (m, 2H); *C NMR (CDCls)
3 26.6, 68.4, 113.2, 120.1, 121.3, 124.5, 127.7, 128.7, 129.6, 131.8, 133.5, 134.7, 138.4, 158.6,

197.7. HRMS (DART) caled for Ci7Hi6°Cl102 (M+H)" 287.0839, Ci7H167C1102 (M+H)*
289.0809, found 287.0839.

@)

CF3
O\/\/©/ 1r

Compound 1r (pale yellow solid, 54% yield). 'H NMR (CDCls) 6 2.61 (s, 3H), 4.78 (dd,
J=15.6,2.0 Hz, 2H), 6.51 (dt, J = 16.0, 5.6 Hz, 1H), 6.79 (d, J = 16.0 Hz, 1H), 7.17 (ddd, J = 8.3,
2.8, 0.8 Hz, 1H), 7.40 (t, J = 8.0 Hz, 1H), 7.51 (d, J = 8.0 Hz, 2H), 7.53-7.62 (m, 4H); '3C NMR
(CDCl3) 6 26.5, 68.1, 113.1, 120.0, 121.4, 125.4 (q, Jc-u = 4 Hz), 126.6, 126.7 (q, Jc-u = 271 Hz),

129.5 (q, Jeu = 31 Hz), 129.6, 131.3, 138.4, 139.7, 158.5, 197.7; F NMR (CDCIl3) & —62.5.
HRMS (DART) calcd for CigHi6F302 (M+H)" 321.1102, found 321.1106.

@)

O\/\/@\ 1s

Compound 1s (pale yellow solid, 47% yield). 'H NMR (CDCl3) & 2.35 (s, 3H), 2.60 (s,
3H), 4.75 (dd, J= 6.0, 1.2 Hz, 2H), 6.41 (dt, J = 16.0, 6.0 Hz, 1H), 6.72 (d, /= 16.0 Hz, 1H), 7.05—
7.12 (m, 1H) 7.17 (ddd, J = 8.4, 2.6, 1.4 Hz, 1H), 7.19-7.27 (m, 3H), 7.39 (t,J = 8.2 Hz, 1H), 7.52—
7.59 (m, 2H); 3C NMR (CDCls) 6 21.2, 26.5, 68.6, 113.2, 120.0, 121.1, 123.5, 123.6, 127.2, 128.3,

128.6, 129.5, 133.3, 136.0, 138.0, 138.3, 158.6, 197.7. HRMS (DART) caled for CisHis02
(M+H)" 267.1385, found 267.1385.
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OMe 1t

Compound 1t (pale yellow oil, 64% yield). 'H NMR (CDCl3) & 2.60 (s, 3H), 3.86 (s,
3H),4.76 (dd, J= 5.8, 1.4 Hz, 2H), 6.44 (dt, J=16.0, 5.8 Hz, 1H), 6.88 (d, /= 16.0 Hz, 1H), 6.94 (t,
J=17.6 Hz, 1H), 7.08 (d, J = 16.0 Hz, 1H), 7.14-7.20 (m, 1H), 7.21-7.29 (m, 1H), 7.38 (t, J = 8.0
Hz, 1H), 7.46 (dd, J = 7.6, 2.0 Hz, 1H), 7.52-7.58 (m, 2H); *C NMR (CDCls) § 26.6, 55.3, 69.2,
110.7, 113.5, 120.1, 120.5, 121.0, 124.4, 125.1, 127.0, 128.5, 129.0, 129.5, 138.3, 156.7, 158.8,
197.8. HRMS (DART) calcd for CisH1903 (M+H)" 283.1334, found 283.1337.

O
0] X
lu
Compound 1u (pale yellow solid, 43% yield). 'H NMR (CDCls) § 2.60 (s, 3H), 4.73 (dd,
J=64, 1.2 Hz, 2H), 6.28 (d, J = 3.2 Hz, 1H), 6.34 (dt, J= 16.0, 6.4 Hz, 1H), 6.35-6.42 (m, 1H),
6.56 (d, J=16.0 Hz, 1H), 7.16 (ddd, J = 8.0, 2.8, 1.2 Hz, 1H), 7.36 (d, J=2.0 Hz, 1H), 7.39 (d, J =
8.0 Hz, 1H), 7.51-7.59 (m, 2H); '3C NMR (CDCls) § 26.5, 67.9, 108.5, 111.2, 113.2, 119.9, 120.9,

121.1, 1222, 129.4, 138.2, 142.1, 151.7, 158.5, 197.6. HRMS (DART) caled for CisHisOs
(M+H)" 243.1021, found 243.1029.

O~ 1v
Compound 1v (colorless oil, 81% yield). 'H NMR (CDCls) § 0.87 (t, J = 7.0 Hz, 3H),
1.19-1.49 (m, 6H), 2.07 (q, J = 7.0 Hz, 2H), 2.57 (s, 3H), 4.51 (d, J = 5.6 Hz, 2H), 5.68 (dt, J =
15.6, 5.6 Hz, 1H), 5.85 (dt, J = 15.6, 7.0 Hz, 1H), 7.10 (ddd, J = 8.4, 2.8, 0.8 Hz, 1H), 7.34 (t, J =
8.0 Hz, 1H), 7.44-7.52 (m, 1H), 7.51 (d, J = 7.6 Hz, 1H); 1*C NMR (CDCl3) & 14.0, 22.4, 26.6,

28.5, 31.3, 32.2, 68.9, 113.3, 120.2, 121.0, 124.1, 129.4, 136.2, 138.3, 158.8, 197.8 HRMS
(DART) calcd for Ci6H2302 (M+H)" 247.1698, found 247.1708.
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(@)

Cl
OT(\/@
O 1w
Compound 1w (pale yellow solid, 67% yield). 'H NMR (CDCl3) 8 2.62 (s, 3H), 6.61 (d,
J=21.6 Hz, 1H), 7.35-7.45 (m, 1H), 7.41 (d, J = 11.2 Hz, 2H), 7.45-7.56 (m, 1H), 7.53 (d, J =
11.2 Hz, 2H), 7.72-7.89 (m, 1H), 7.78-7.90 (m, 2H); *C NMR (CDCl3) § 26.7, 117.4, 121.5, 125.8,

126.4,129.3, 129.5, 129.7, 132.5, 136.9, 138.6, 145.6, 150.9, 164.9, 197.0. HRMS (ESI) calcd for
C17H1333C11Na103 (M+Na)* 323.0451, C17H1337Cl1Na;O3 (M+Na)* 325.0421, found 323.0454.

10. General procedure for Table 1

A mixture of [IrCl(cod)]z (1.7 mg, 0.0025 mmol, 5 mol% of Ir), ligand (0.0060 mmol, 6
mol%), and NaBArfs (9.2 mg calculated as the dihydrate, 0.010 mmol, 10 mol%) in toluene (0.2
mL) in a Schlenk tube was stirred at room temperature for 10 min under N2>. Then, 1b (25.2 mg,
0.10 mmol) was added to the tube, and the mixture was stirred at 80 °C for 18 h. The mixture was
passed through a short column of alumina with CH2Cl> as an eluent, and the solvent was removed
on a rotary evaporator. The yields of the product were determined by '"H NMR analysis using
benzyl phenyl ether as an internal standard. The residue was subjected to preparative TLC on
silica gel eluted with EtOAc/hexane (1:10) to give 2b. The ee was measured by HPLC analysis
with a chiral stationary phase column: Chiralcel OJ-H

11. Procedure for Scheme 3

A mixture of [IrCl(cod)]> (1.7 mg, 0.0025 mmol, 5 mol% of Ir), (S,S)-QuinoxP* (2.0 mg,
0.0060 mmol, 6 mol%) or (S)-difluorphos (4.1 mg, 0.0060 mmol, 6 mol%), and NaBArf4 (9.2 mg
calculated as the dihydrate, 0.010 mmol, 10 mol%) in toluene (0.2 mL) in a Schlenk tube was
stirred at room temperature for 10 min under N».  Then, 1 (0.10 mmol) was added to the tube, and
the mixture was stirred at 100 °C for 18 h. The mixture was passed through a short column of
alumina with CH>Cl, as an eluent, and the solvent was removed on a rotary evaporator. The
residue was subjected to preparative TLC on silica gel eluted with EtOAc/hexane (1:10) to give 2.

The ee was measured by HPLC analysis with a chiral stationary phase column.
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12. Transformation of 2b into 4b

NaOClaq (8.0 equiv.) ) _
NaOHagq (6.2 equiv.)  LiAIH4 (1.65 equiv.)

1,4-dioxane THF, rt, 24 h
2b
97% ee [IrCl(cod)]> (50 mo% Ir) TN
MnO, (5.0 equiv.) PPhs (50 mol%) 0 Ph

toluene, 100 °C, 2 h 1,4-dioxane, 110 °C, 24 h 4

65% (4 steps), 97% ee

To a stirred solution of 2b (68.7 mg, 0.27 mmol, 97% ee) in 1,4-dioxane (0.4 mL) was
added dropwise a mixture of sodium hypochlorite (1.8 mL, 5% CI in water) and 1 N NaOHaq at
room temperature under N».”  After completion of the addition, the yellow solution was stirred at
75 °C for 3 h and at room temperature overnight. The mixture was washed with Et;O, and the
aqueous layer was acidified with 2 N HClaq. The mixture was extracted with Et;O three times,
and then the combined organic layer was washed with saturated Na»S>Os and brine, dried over
NazSO0q, filtered, and concentrated on a rotary evaporator. Lithium aluminum hydride (170 mg,
0.45 mmol) was slowly added to a solution of the crude mixture (70.0 mg) in THF (0.7 mL), and
the mixture was stirred at room temperature for 24 h. Et:O (0.9 mL) and 1 N NaOHaq (0.6 mL)
were added to the mixture, and the resulting mixture was stirred at room temperature for 30 min.
H>O was added to the mixture and the resulting mixture was extracted with Et2O. The organic
layer was washed with brine, dried over Na>SOs, filtered, and concentrated on a rotary evaporator.
MnO:> (119.5 mg, 1.37 mmol) was added to the crude mixture in toluene (0.3 mL), and the resulting
mixture was stirred at 100 °C for 2 h. The mixture was filtered through a pad of celite with Et2O,
and the filtrate was concentrated on a rotary evaporator. To the residue in 1,4-dioxane (0.3 mL)
were added PPhs (36 mg, 0.14 mmol) and [IrCl(cod)]> (46.2 mg, 0.14 mmol) under N>, and the
mixture was stirred at 100 °C for 24 h.® The mixture was passed through a short column of
alumina with CH>Cl> as an eluent. The residue was subjected to preparative TLC on silica gel
eluted with EtOAc/hexane (1:10) to give 4 in 65% yield (CAS: 72374-36-8: 37.4 mg, 0.18 mmol,
97% ee). The ee was measured by HPLC [Chiralcel OJ-H, hexane/2-propanol = 98:2, flow 0.5
mL/min, 254 nm, t; = 21.8 min (minor), t, = 22.5 min (major)]: [a]*p +37.4 (¢ 0.37, CHCl5) for
97% ee (S); lit. [a]*°p +41.3 (¢ = 0.75, CHCls) for 86% ee (S)-4. 'H NMR (CDCls) 6 2.88 (dd, J =
14.0, 9.0 Hz, 1H), 3.09 (dd, J = 14.0, 6.4 Hz, 1H), 3.71-3.82 (m, 1H), 4.31 (dd, J = 8.8, 5.8 Hz, 1H),
4.55 (t,J= 8.8 Hz, 1H), 6.83 (d, /= 8.0 Hz, 1H), 6.84 (t, /= 7.2 Hz, 1H), 7.00 (d, J = 7.2 Hz, 1H),
7.16 (t,J=17.2 Hz, 1H), 7.21 (d, J= 7.2 Hz, 2H), 7.27(t, J = 7.2 Hz, 1H), 7.28-7.39 (m, 2H).
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13. Procedures for Scheme 5

[IrCl(cod)], (5 mol% Ir)
(S,S)-QuinoxP* (6 mol%)
NaBArF, (10 mol%)
alkene (50 mol%)

O._ X Ph toluene, 100 °C,1.5h
1b

A mixture of [IrCl(cod)]> (1.7 mg, 0.0025 mmol, 5 mol% of Ir), (S,S)-QuinoxP* (2.0 mg,
0.0060 mmol, 6 mol%), NaBArf4 (9.2 mg calculated as the dihydrate, 0.010 mmol, 10 mol%), 1b
(0.10 mmol), and alkene 5 (0.0050 mmol, 50 mol%) in toluene (0.2 mL) in a Schlenk tube was
stirred at 100 °C for 1.5 h under N>. The mixture was passed through a short column of alumina
with CH>Cl, as an eluent, and the solvent was removed on a rotary evaporator. The residue was
subjected to preparative TLC on silica gel eluted with EtOAc/hexane (1:10) to give 2b. The ee

was measured by HPLC analysis with a chiral stationary phase column: Chiralcel OJ-H.

[IrCl(cod)], (5 mol% Ir)
(S,S)-QuinoxP* (6 mol%)

D
NaBArF, (10 mol%) o P
5a-d; (50 mol%) ob
b Soluene, 100°C, 3 h MeO b

97% yield
5a'd3

A mixture of [IrCl(cod)]> (1.7 mg, 0.0025 mmol, 5 mol% of Ir), (S,S)-QuinoxP* (2.0 mg,
0.0060 mmol, 6 mol%), NaBArf4 (9.2 mg calculated as the dihydrate, 0.010 mmol, 10 mol%), 1b
(0.10 mmol), and 5a-d3 (0.0050 mmol, 50 mol%) in toluene (0.2 mL) in a Schlenk tube was stirred
at 100 °C for 3 h under No. The mixture was passed through a short column of alumina with
CH2Cl> as an eluent, and the solvent was removed on a rotary evaporator. The residue was

subjected to preparative TLC on silica gel eluted with EtOAc/hexane (1:10) to give 2b (24.5 mg).

[IrCl(cod)], (5 mol% Ir)
ligand (6 mol%)

O NaBAr, (10 mol%) 0
5b (50 mol%)
O\/\ toluene, 80 °C, 18 h 0]

A mixture of [IrCl(cod)]z (1.7 mg, 0.0025 mmol, 5 mol% of Ir), ligand (0.0060 mmol, 6
mol%), and NaBArfs (9.2 mg calculated as the dihydrate, 0.010 mmol, 10 mol%) in toluene (0.2
mL) in a Schlenk tube was stirred at room temperature for 10 min under N». Then, 1a (17.5 mg,
0.10 mmol) and 4-methoxystyrene (5a) (6.8 mg, 0.050 mmol, 50 mol%) were added to the tube,
and the mixture was stirred at 80 °C for 18 h. The mixture was passed through a short column of

alumina with CH>Cl, as an eluent, and the solvent was removed on a rotary evaporator. The
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residue was subjected to preparative TLC on silica gel eluted with EtOAc/hexane (1:10) to give 2a.
The ee was measured by HPLC analysis with a chiral stationary phase column: Chiralcel OJ-H.

14. Procedures for Scheme 6

[IrCl(cod)], (5 mol% Ir)
O 95%D (S.5)-QuinoxP* (6 mol%) .
NaBAr, (10 mol%) D 86% D

D /
0 toluene, 100 °C, 18 h
X 8% D

1l-d

2l-d: 45%

A mixture of [IrCl(cod)]> (1.7 mg, 0.0025 mmol, 5 mol% of Ir), (S,S)-QuinoxP* (2.0 mg,
0.0060 mmol, 6 mol%), and NaBArs (9.2 mg calculated as the dihydrate, 0.010 mmol, 10 mol%)
in toluene (0.2 mL) in a Schlenk tube was stirred at room temperature for 10 min under No.  Then,
11-d (27.9 mg, 0.10 mmol) was added to the tube, and the mixture was stirred at 100 °C for 18 h.
The mixture was passed through a short column of alumina with CH>Cl> as an eluent, and the
solvent was removed on a rotary evaporator. The residue was subjected to preparative TLC on
silica gel eluted with EtOAc/hexane (1:10) to give 2I-d (12.6 mg, 45%). A deuterium content was
determined by 'H NMR. 2H NMR (CHCIs) was also measured to determine the position of

deuterium incorporation.

[IrCl(cod)]5 (5 mol% Ir)
(S,S)-QuinoxP* (6 mol%)
11 11-d NaBArF, (10 mol%)
(0.05 mmol) + (0.05 mmol) toluene, 100 °C, 1 h

2l-d: 18 %

A mixture of [IrCl(cod)]> (1.7 mg, 0.0025 mmol, 5 mol% of Ir), (S,S)-QuinoxP* (2.0 mg,
0.0060 mmol, 6 mol%), and NaBArs (9.2 mg calculated as the dihydrate, 0.010 mmol, 10 mol%)
in toluene (0.2 mL) in a Schlenk tube was stirred at room temperature for 10 min under No.  Then,
11 (13.9 mg, 0.050 mmol) and 11-d (14.0 mg, 0.050 mmol) were added to the tube, and the mixture
was stirred at 100 °C for 1 h. The mixture was passed through a short column of alumina with
CH2Cl> as an eluent, and the solvent was removed on a rotary evaporator. The residue was
subjected to preparative TLC on silica gel eluted with EtOAc/hexane (1:10) to give 21-d (6.4 mg,
18%). A deuterium content was determined by '"H NMR.
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[IrCl(cod)], (5 mol% Ir)
(S,5)-QuinoxP* (6 mol%)
NaBArF, (10 mol%) ol

toluene, 100 °C, 1 h 31%

1l

[IrCl(cod)], (5 mol% Ir)
(S,S)-QuinoxP* (6 mol%)
NaBArF, (10 mol%)

toluene, 100 °C, 1 h

80% D

1l-d

2l-d
20%

A mixture of [IrCl(cod)]> (1.7 mg, 0.0025 mmol, 5 mol% of Ir), (S,S)-QuinoxP* (2.0 mg,
0.0060 mmol, 6 mol%), and NaBArs (9.2 mg calculated as the dihydrate, 0.010 mmol, 10 mol%)
in toluene (0.2 mL) in a Schlenk under N> was stirred at room temperature for 10 min under N».

Then, 11 or 11-d (0.10 mmol) was added to the tube, and the mixture was stirred at 100 °C for 1 h.

The mixture was passed through a short column of alumina with CH>Cl> as an eluent, and the
solvent was removed on a rotary evaporator. The yields of the products were determined by 'H

NMR analysis using benzyl phenyl ether as an internal standard.

15. General procedure for Table 2

A mixture of Pdx(dba);-CHCI3 (1.0 mg, 0.0010 mmol, 1 mol% of Pd), ligand (0.0012 mmol,
1.2 mol%) in toluene (0.4 mL) in a Schlenk tube was stirred at room temperature for 10 min under
N2.  Then, 3-acetylphenyl cinnamyl carbonate (51.5 mg, 0.22 mmol) was added to the tube, and
the mixture was stirred at 40 °C for 3 h. The mixture was passed through a short column of
alumina with CH>Cl: as an eluent, and the solvent was removed on a rotary evaporator. The yields
of the product were determined by 'H NMR analysis using benzyl phenyl ether as an internal

standard.

16. Procedures for Scheme 8

Scheme 8a: Pdx(dba)s;-CHCI; (1.0 mg, 0.0010 mmol, 1 mol% of Pd) and L1 (1.0 mg,
0.0012 mmol, 1.2 mol%) in a Schlenk tube was added toluene (0.2 mL) under N>, and the mixture
was stirred at room temperature for 10 min.  Separately, a solution of [IrCl(cod)]> (3.4 mg, 0.0050
mmol, 5 mol% of Ir), (S,S)-QuinoxP* (0.012 mmol, 6 mol%), and NaBAr"4 (18.4 mg calculated as
the dihydrate, 0.020 mmol, 10 mol%) in toluene (0.2 mL) in a Schlenk tube was stirred at room
temperature for 10 min under N>. Then, the solution of the Ir catalyst and 3-acetylphenyl
cinnamyl carbonate (6) (51.5 mg, 0.22 mmol) were added to the tube of the Pd catalyst, and the
mixture was stirred at room temperature for 30 min and then at 100 °C for 18 h. The mixture was
passed through a short column of alumina with CH2Cl> as an eluent, and the solvent was removed

on a rotary evaporator.
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Scheme 8b: Pdy(dba);-CHCI; (1.0 mg, 0.0010 mmol, 1 mol% of Pd) and L1 (1.0 mg,
0.0012 mmol, 1.2 mol%) in a Schlenk tube was added toluene (0.20 mL) under N, and the mixture
was stirred at room temperature for 10 min.  Separately, a solution of [IrCl(cod)]2 (3.4 mg, 0.0050
mmol, 5 mol% of Ir) and (S,5)-QuinoxP* (0.012 mmol, 6 mol%) in toluene (0.2 mL) in a Schlenk
tube was stirred at room temperature for 10 min under N2.  Then, the solution of the Ir catalyst and
3-acetylphenyl cinnamyl carbonate (6) (51.5 mg, 0.22 mmol) were added to the tube of the Pd
catalyst, and the mixture was stirred at room temperature for 30 min. To the mixture was added
NaBArts (18.4 mg calculated as the dihydrate, 0.020 mmol, 10 mol%), and the resulting mixture
was stirred at 100 °C for 14 h. The mixture was passed through a short column of alumina with
CH:Cl; as an eluent, and the solvent was removed on a rotary evaporator.

Scheme 8c: A mixture of Pdx(dba);-CHCI3 (1.0 mg, 0.0010 mmol, 1 mol% of Pd) and L1
(1.0 mg, 0.0012 mmol, 1.2 mol%) in toluene (0.4 mL) in a Schlenk tube was stirred at room
temperature for 10 min under Nao. Then, 3-acetylphenyl cinnamyl carbonate (6) (51.5 mg, 0.22
mmol) was added to the tube, and the mixture was stirred at room temperature for 30 min. To the
mixture were added [IrCl(cod)]> (3.4 mg, 0.0050 mmol, 5 mol% of Ir), (S,S)-QuinoxP* (0.012
mmol, 6 mol%), and NaBAr"4 (18.4 mg calculated as the dihydrate, 0.020 mmol, 10 mol%), and the
resulting mixture was stirred at 100 °C for 16 h. The mixture was passed through a short column
of alumina with CH>Cl; as an eluent, and the solvent was removed on a rotary evaporator. The
yield of the product was determined by 'H NMR analysis using benzyl phenyl ether as an internal
standard. The residue was subjected to preparative TLC on silica gel eluted with EtOAc/hexane
(1:10) to give 2b. The ee was measured by HPLC analysis with a chiral stationary phase column:
Chiralcel OJ-H.

17. Procedures for Schemes 9 and 10

A mixture of Pdx(dba)s;-CHCI; (0.5 mg, 0.0005 mmol, 1 mol% of Pd) and L1 (0.5 mg,
0.0006 mmol, 1.2 mol%) in toluene (0.2 mL) in a Schlenk tube was stirred at room temperature for
10 min under N>. Then, m-hydoxyacetophenones 6 (0.10 mmol) and #-butyl cinnamyl carbonates
7 (0.11 mmol) were added to the tube, and the mixture was stirred at 40 °C for 1 h. To the mixture
were added [IrCl(cod)]2 (1.7 mg, 0.0025 mmol, 5 mol% of Ir), (S,S)-QuinoxP* (0.006 mmol, 6
mol%), and NaBArts4 (9.2 mg calculated as the dihydrate, 0.010 mmol, 10 mol%), and the resulting
mixture was stirred at 100 °C for 18 h. The mixture was passed through a short column of
alumina with CH>Cl, as an eluent, and the solvent was removed on a rotary evaporator. The
residue was subjected to preparative TLC on silica gel eluted with EtOAc/hexane (1:10) to give 2.

The ee was measured by HPLC analysis with a chiral stationary phase column.
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18. Characterization of products 2

Compound 2b (Table 1, entry 7: pale yellow solid, 21.6 mg, 85% yield, 97% ee). A
solution of EtOAc/hexane (1:10) was used as an eluent for preparative TLC. The ee was measured
by HPLC [Chiralcel OJ-H, hexane/2-propanol = 19:1, flow 0.5 mL/min, 254 nm, t; = 20.3 min
(minor), t;= 22.4 min (major)]: [a]?’p =33 (¢ 0.70, CHCI3) for 97% ee (S). 'H NMR (CDCls) &
2.49 (dd, J = 13.6, 10.4 Hz, 1H), 2.64 (s, 3H), 3.09 (dd, J = 13.6, 3.2 Hz, 1H), 4.14-4.22 (m, 1H),
4.25-4.32 (m, 1H), 4.46 (dd, J=9.0, 2.2 Hz, 1H), 7.01 (d, J= 8.0 Hz, 1H), 7.19-7.27 (m, 1H), 7.27
(t, J= 8.0 Hz, 1H), 7.29-7.35 (m, 4H), 7.44 (dd, J = 8.0, 1.2 Hz, 1H); 1*C NMR (CDCI3) & 28.0,
39.5, 44.5, 75.7, 114.3, 122.4, 126.2, 128.5, 128.6, 129.3, 132.1, 133.6, 140.0, 160.8, 199.0.
HRMS (DART) calcd for Ci7H 1702 (M+H)" 253.1229, found 253.1234.

Compound 2¢ (Scheme 3: colorless oil, 21.1 mg, 67% yield, 96% ee). A solution of
EtOAc/hexane (1:10) was used as an eluent for preparative TLC. The ee was measured by HPLC
[Chiralcel OJ-H, hexane/2-propanol = 19:1, flow 0.5 mL/min, 254 nm, t; = 26.4 min (minor), t, =
35.0 min (major)]: [a]?5p =127 (¢ 0.35, CHCls) for 96% ee (S). 'H NMR (CDCl3) § 2.58 (dd, J =
13.6, 11.0 Hz, 1H), 3.02 (dd, J = 13.6, 3.8 Hz, 1H), 4.01-4.12 (m, 1H), 4.36—4.46 (m, 2H), 7.01 (d,
J=17.6 Hz, 1H), 7.07-7.15 (m, 3H), 7.17 (t, J = 7.4 Hz, 1H), 7.20-7.29 (m, 3H), 7.51 (t,J = 7.6 Hz,
2H), 7.59-7.66 (m, 1H), 7.85 (dd, J = 8.4, 1.6 Hz, 2H); 13C NMR (CDCl3) 6 40.5, 43.4, 75.8, 113.2,
123.1, 126.3, 128.0, 128.36, 128.44, 129.0, 130.0, 131.7, 132.8, 134.5, 137.9, 139.2, 160.6, 197.0.
HRMS (DART) calcd for C22H1902 (M+H)" 315.1385, found 315.1386.
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Compound 2d (Scheme 3: yellow solid, 28.7 mg, 80% yield, 86% ee). A solution of
EtOAc/hexane (1:10) was used as an eluent for preparative TLC. The ee was measured by HPLC
[Chiralpak AD-H, hexane/2-propanol = 19:1, flow 0.5 mL/min, 254 nm, t; = 53.0 min (major), to=
57.7 min (minor)]: [a]?5p —68 (¢ 1.14, CHCI3) for 86% ece (S). 'H NMR (CDCls) § 2.57 (dd, J =
13.6, 11.0 Hz, 1H), 3.03 (dd, J = 13.6, 3.6 Hz, 1H), 3.13 (s, 6H), 3.99-4.10 (m, 1H), 4.32-4.50 (m,
2H), 6.73 (d, J=9.0 Hz, 2H), 6.95 (d, J = 8.0 Hz, 1H), 7.07 (d, /= 7.6 Hz, 1H), 7.10 (d, /= 7.2 Hz,
2H), 7.14-7.32 (m, 4H), 7.87 (d, J= 9.0 Hz, 2H); '3C NMR (CDCl;) § 40.1, 40.5, 43.1, 75.7, 110.7,
111.7, 121.7, 125.2, 126.2, 127.8, 128.4, 129.0, 130.4, 132.6, 136.4, 139.3, 153.4, 160.4, 195.0.
HRMS (DART) caled for C24H24N102 (M+H)* 358.1807, found 358.1807.

Compound 2e (Scheme 3: colorless oil, 34.5 mg, >99% yield, 82% ee). A solution of
EtOAc/hexane (1:10) was used as an eluent for preparative TLC. The ee was measured by HPLC
[Chiralpak AD-H, hexane/2-propanol = 19:1, flow 0.5 mL/min, 254 nm, t; = 29.7 min (major), to=
32.2 min (minor)]: [a]?’p =102 (¢ 0.73, CHCl3) for 82% ee (S). 'H NMR (CDCls) & 2.56 (dd, J =
14.0, 10.6 Hz, 1H), 2.99 (dd, J = 14.0, 3.6 Hz, 1H), 3.90 (s, 3H), 3.98-4.09 (m, 1H), 4.36-4.45 (m,
2H), 6.95-7.01 (m, 3H), 7.05 (dd, J= 7.8, 1.0 Hz, 1H), 7.09 (dd, J = 7.6, 1.6 Hz, 2H), 7.12-7.29 (m,
1H), 7.19-7.27 (m, 3H), 7.86 (d, J = 8.8 Hz, 2H); *C NMR (CDCls) § 40.6, 43.2, 55.5, 75.8, 112.6,
113.6, 122.3, 126.3, 128.0, 128.4, 129.0, 130.5, 131.1, 132.5, 135.3, 139.2, 160.6, 163.5, 195.6.
HRMS (DART) caled for C23H2103 (M+H)* 345.1491, found 345.1498.
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Compound 2f (Scheme 3: pale yellow solid, 31.3 mg, 82% yield, 98% ee). A solution of
EtOAc/hexane (1:10) was used as an eluent for preparative TLC. The ee was measured by HPLC
[Chiralcel OJ-H, hexane/2-propanol = 19:1, flow 0.5 mL/min, 254 nm, t; = 16.2 min (minor), t, =
17.7 min (major)]: [a]?’p —166 (c 0.68, CHCls) for 98% ee (S). 'H NMR (CDCl3) §2.62 (dd, J =
13.6, 10.4 Hz, 1H), 3.04 (dd, J = 13.6, 4.2 Hz, 1H), 4.08-4.18 (m, 1H), 4.40-4.47 (m, 1H), 4.48
(dd, J=9.2, 3.6 Hz, 1H), 7.06 (dd, J = 7.0, 2.6 Hz, 2H), 7.13-7.21 (m, 3H), 7.21-7.30 (m, 3H),
7.78 (d, J = 8.0 Hz, 2H), 7.92 (d, J = 8.4 Hz, 2H); 13C NMR (CDCls) & 40.5, 43.5, 76.0, 114.0,
123.4, 123.6 (q, Jcr = 271 Hz), 125.5 (q, Jcr = 4 Hz), 126.4, 128.2, 128.5, 129.1, 130.1, 132.2,
133.5, 133.9 (q, Jor = 33 Hz), 139.0, 141.0, 160.9, 195.7; F NMR (CDCl3) 6 —63.0. HRMS
(ESI) calcd for C23H;7F3Na O, (M+Na)* 405.1078, found 405.1092.

Compound 2g (Scheme 3: pale yellow oil, 26.6 mg, 77% yield, 96% ee). A solution of
EtOAc/hexane (1:10) was used as an eluent for preparative TLC. The ee was measured by HPLC
[Chiralcel OJ-H, hexane/2-propanol = 19:1, flow 0.5 mL/min, 254 nm, t; = 29.7 min (minor), t,=
46.7 min (major)]: [a]*p =119 (¢ 0.79, CHCIs) for 96% ee (S). 'H NMR (CDCls)  2.58 (dd, J =
13.2, 10.8 Hz, 1H), 3.03 (dd, J = 13.2, 3.6 Hz, 1H), 3.88 (s, 3H), 4.02-4.14 (m, 1H), 4.40-4.47 (m,
2H), 7.00 (d, J = 7.6 Hz, 1H), 7.10 (dd, J = 7.2, 0.8 Hz, 1H), 7.14 (dd, J = 7.6, 1.6 Hz, 2H), 7.13—
7.29 (m, 5H), 7.35-7.43 (m, 3H); 3*C NMR (CDCls) § 40.5, 43.4, 55.5, 75.8, 113.2, 114.0, 119.2,
122.9, 123.0, 126.3, 128.0, 128.4, 129.0, 129.3, 131.6, 134.5, 139.22, 139.24, 159.6, 160.6, 196.7.
HRMS (DART) caled for C23H2103 (M+H)* 345.1491, found 345.1493.
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Compound 2h (Scheme 3: pale yellow oil, 32.1 mg, 94% yield, 96% ee). A solution of
EtOAc/hexane (1:10) was used as an eluent for preparative TLC. The ee was measured by HPLC
[Chiralcel OJ-H, hexane/2-propanol = 19:1, flow 0.5 mL/min, 254 nm, t; = 17.2 min (minor), t,=
23.7 min (major)]: [a]*’p —126 (¢ 1.16, CHCl;3) for 96% ee (S). 'H NMR (CDCI3) & 2.39 (s, 6H),
2.58 (dd, J=13.6, 11.0 Hz, 1H), 3.04 (dd, J = 13.6, 3.4 Hz, 1H), 4.03—4.13 (m, 1H), 4.36-4.47 (m,
2H), 7.00 (d, J = 7.6 Hz, 1H), 7.09 (d, /= 7.6 Hz, 1H), 7.14 (d, J = 8.0 Hz, 2H), 7.15-7.30 (m, 5H),
7.45 (s, 2H); 3C NMR (CDCls) 6 21.2, 40.5, 43.4, 75.8, 113.0, 123.1, 126.3, 127.7, 127.9, 128 4,
129.0, 131.6, 134.4, 134.8, 138.0, 138.1, 139.3, 160.6, 197.4. HRMS (DART) calcd for C24H230>
(M+H)* 343.1698, found 343.1686.

Compound 2i (Scheme 3: pale yellow solid, 25.2 mg, 90% yield, 90% ee). A solution of
EtOAc/hexane (1:10) was used as an eluent for preparative TLC. The ee was measured by HPLC
[Chiralcel OJ-H, hexane/2-propanol = 19:1, flow 0.5 mL/min, 254 nm, t;= 10.9 min (major), t2=
12.5 min (minor)]: [a]®p —44 (¢ 0.49, CHCI3) for 90% ee (S). 'H NMR (CDCl3) & 1.24 (d, J =
6.8 Hz, 3H), 1.26 (d, J = 6.8 Hz, 3H), 2.47 (dd, J = 13.3, 10.8 Hz, 1H), 3.06 (dd, J = 13.3, 3.0 Hz,
1H), 3.61 (sept, J = 6.8 Hz, 1H), 4.19-4.28 (m, 1H), 4.26-4.34 (m, 1H), 4.44 (dd, J= 8.4, 2.2 Hz,
1H), 6.99 (d, J= 7.6 Hz, 1H), 7.19-7.28 (m, 1H), 7.27 (t, 7.6 Hz, 1 H) 7.28-7.36 (m, 4H), 7.44 (d,
J=17.6 Hz, 1H); 3*C NMR (CDCl3) 6 18.9, 19.4, 36.2, 39.6, 44.3, 75.5, 113.9, 121.3, 126.2, 128 4,
128.5, 129.2, 132.5, 132.9, 139.8, 161.0, 205.6. HRMS (DART) calcd for Ci9H202, (M+H)"
281.1542, found 281.1543.
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Compound 2j (Scheme 3: colorless oil, 24.6 mg, 84% yield, 96% ee). A solution of
EtOAc/hexane (1:10) was used as an eluent for preparative TLC. The ee was measured by HPLC
[Chiralpak AD-H, hexane/2-propanol = 19:1, flow 0.5 mL/min, 254 nm, t;= 9.3 min (major), to=
10.4 min (minor)]: [a]*p =34 (¢ 0.61, CHCIl3) for 96% ee (S). 'H NMR (CDCI3) 8 0.99 (t, J=7.2
Hz, 3H), 1.45 (sext, J = 7.2 Hz, 2H), 1.76 (quint, J = 7.2 Hz, 2H), 2.50 (dd, J = 13.2, 10.4 Hz, 1H),
3.00 (sext, J = 7.2 Hz, 2H), 3.09 (dd, J = 13.2, 3.4 Hz, 1H), 4.18-4.28 (m, 1H), 4.25-4.34 (m, 1H),
4.46 (dd, J= 8.8, 1.6 Hz, 1H), 7.01 (d, J = 8.0 Hz, 1H), 7.20-7.28 (m, 1H), 7.27 (t,J = 8.0 Hz, 1H),
7.29-7.37 (m, 4H), 7.46 (d, J = 8.0 Hz, 1H); 1*C NMR (CDCls) & 14.0, 22.5, 26.6, 39.5, 39.6, 44.4,
75.6, 114.0, 121.6, 126.2, 128.4, 129.3, 132.1, 133.7, 139.9, 160.9, 201.5. HRMS (DART) calcd
for C20H2302 (M+H)* 295.1698, found 295.1693.

MeO

Compound 2k (Scheme 3: pale yellow solid, 25.1 mg, 89% yield, 96% ee). A solution
of EtOAc/hexane (1:10) was used as an eluent for preparative TLC. The ee was measured by
HPLC [Chiralcel OD-H, hexane/2-propanol = 19:1, flow 0.8 mL/min, 254 nm, t; = 9.7 min (major),
to=12.2 min (minor)]: [a]?5p —23 (¢ 1.26, CHCl3) for 99% (S). 'H NMR (CDCls) 6 2.47 (dd, J =
13.4, 10.4 Hz, 1H), 2.60 (s, 3H), 3.05 (dd, J = 13.4, 3.2 Hz, 1H), 3.84 (s, 3H), 4.04—4.13 (m, 1H),
4.26-4.34 (m, 1H), 4.45 (dd, J = 8.8, 2.0 Hz, 1H), 6.60 (d, J = 2.0 Hz, 1H), 6.96 (d, J = 2.0 Hz,
1H), 7.19-7.26 (m, 1H), 7.27-7.35 (m, 4H); *C NMR (CDCls) & 27.9, 39.8, 44.0, 55.7, 76.4,
100.2, 108.6, 124.0, 126.2, 128.4, 129.2, 133.7, 140.0, 160.3, 162.1, 198.8. HRMS (DART)
calcd for Ci1gH 1903 (M+H)" 283.1334, found 283.1323.

@)

RN}

e} Ph 21

Compound 21 (Scheme 3: pale yellow solid, 26.4 mg, 95% yield, 98% ee). A solution of
EtOAc/hexane (1:10) was used as an eluent for preparative TLC. The ee was measured by HPLC
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[Chiralcel OJ-H, hexane/2-propanol = 19:1, flow 0.5 mL/min, 254 nm, t; = 28.7 min (minor), t,=
31.3 min (major)]: [a]*p —46 (¢ 1.32, CHCIs) for 96% ee (S). 'H NMR (CDCls) 6 2.08-2.21 (m,
2H), 2.45 (dd, J=13.2, 10.4 Hz, 1H), 2.67 (dd, J = 7.8, 5.8 Hz, 2H), 2.87-3.02 (m, 2H), 3.12 (dd, J
=13.2, 2.8 Hz, 1H), 4.15-4.23 (m, 1H), 4.22-4.30 (m, 1H), 4.46 (dd, J = 8.6, 1.8 Hz, 1H), 6.95 (d,
J=28.2 Hz, 1H), 7.09 (d, J = 8.2 Hz, 1H), 7.19-7.26 (m, 1H), 7.32 (t, J = 7.6 Hz, 2H), 7.37 (d, J =
6.8 Hz, 2H); 3C NMR (CDCl3) 8 23.6, 29.6, 39.3, 40.2, 45.1, 75.8, 114.8, 126.2, 128.4, 128.8,
129.0, 129.3, 132.0, 137.3, 140.2, 159.0, 199.3. HRMS (DART) calcd for Ci9Hi9O2 (M+H)*
279.1385, found 279.1383.

OMe 20

Compound 20 (Scheme 3: colorless oil, 17.7 mg, 63% yield, 85% ee). A solution of
EtOAc/hexane (1:10) was used as an eluent for preparative TLC. The ee was measured by HPLC
[Chiralpak IA, hexane/2-propanol = 19:1, flow 0.5 mL/min, 254 nm, t; = 14.1 min (major), t2= 15.9
min (minor)]: [a]*p +33 (¢ 0.96, CHCI3) for 85% ee (S). 'H NMR (CDCl3) 6 2.43 (dd, J = 13.8,
10.6 Hz, 1H), 2.63 (s, 3H), 3.01 (dd, J = 13.8, 3.2 Hz, 1H), 3.80 (s, 3H), 4.09-4.17 (m, 1H), 4.26—
4.32 (m, 1H), 4.45 (dd, J= 8.3, 2.2 Hz, 1H), 6.86 (d, J = 8.8 Hz, 2H), 7.01 (d, /= 8.0 Hz, 1H), 7.24
(d, J = 8.8 Hz, 2H), 7.26 (t, J = 8.0 Hz, 1H), 7.44 (dd, J = 8.0, 0.8 Hz, 1H); 1*C NMR (CDCl;) &
28.0, 38.7, 44.7, 55.2, 75.7, 113.8, 114.3, 122.3, 128.5, 130.2, 132.0, 132.1, 133.6, 158.1, 160.8,
199.0. HRMS (DART) calcd for CisH19O3 (M+H)" 283.1334, found 283.1331.

2p

Compound 2p (Scheme 3: pale yellow solid, 23.6 mg, 89% yield, 98% ee). A solution
of EtOAc/hexane (1:10) was used as an eluent for preparative TLC. The ee was measured by
HPLC [Chiralcel OJ-H, hexane/2-propanol = 19:1, flow 0.5 mL/min, 254 nm, t; = 21.5 min
(minor), t,= 26.6 min (major)]: [a]5p —36 (¢ 0.98, CHCI3) for 98% ee (S). 'H NMR (CDCl;3) &
2.34 (s, 3H), 2.45 (dd, J = 13.4, 10.6 Hz, 1H), 2.64 (s, 3H), 3.05 (dd, J = 13.4, 3.0 Hz, 1H), 4.12—
4.20 (m, 1H), 4.29 (t,J = 8.0 Hz, 1H), 4.46 (dd, /=9.0, 2.2 Hz, 1H), 7.01 (d, /= 7.8 Hz, 1H), 7.13
(d, J=8.0 Hz, 2H), 7.22 (d, J = 8.0 Hz, 2H), 7.27 (t, J = 7.8 Hz, 1H), 7.44 (d, J = 7.8 Hz, 1H); 13C
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NMR (CDCL) 6 21.0, 28.0, 39.1, 44.6, 75.7, 114.3, 122.3, 128.5, 129.1, 132.2, 133.6, 135.7, 136.8,
160.8, 199.0. HRMS (DART) calcd for C1gH19O02 (M+H)" 267.1385, found 267.1385.

Cl 2q
Compound 2q (Scheme 3: pale yellow solid, 25.5 mg, 89% yield, 94% ee). A solution
of EtOAc/hexane (1:10) was used as an eluent for preparative TLC. The ee was measured by
HPLC [Chiralcel OJ-H, hexane/2-propanol = 19:1, flow 0.5 mL/min, 254 nm, t; = 16.7 min
(minor), t,= 19.3 min (major)]: [a]®5p —27 (¢ 1.33, CHCI3) for 94% ee (S). 'H NMR (CDCl3) &
2.47 (dd, J=13.3, 10.6 Hz, 1H), 2.63 (s, 3H), 3.03 (dd, J = 13.3, 3.2 Hz, 1H), 4.08-4.17 (m, 1H),
4.24-4.32 (m, 1H), 4.30 (dd, J = 9.2, 2.4 Hz, 1H), 7.00 (d, J = 8.4 Hz, 1H), 7.20-7.30 (m, 5H),
7.44 (d, J = 7.2 Hz, 1H); 13C NMR (CDCls) § 27.9, 38.8, 44.5, 75.5, 114.5, 122.5, 128.5, 128.7,
130.6, 131.7, 132.1, 133.5, 138.4, 160.8, 199.0. HRMS (DART) calcd for Ci17H;6>3Cl;02, (M+H)"
287.0839, C17H16>’C1i02 (M+H)" 289.0809, found 287.0842.

Q

CFs ar

Compound 2r (Scheme 3: pale yellow solid, 21.6 mg, 67% yield, 89% ee). A solution of
EtOAc/hexane (1:10) was used as an eluent for preparative TLC. The ee was measured by HPLC
[Chiralcel OJ-H, hexane/2-propanol = 19:1, flow 0.5 mL/min, 254 nm, t; = 20.7 min (minor), t; =
24.2 min (major)]: [a]®p —14 (¢ 0.58, CHCls) for 89% ee (S). 'H NMR (CDCl3) § 2.57 (dd, J =
13.2,10.4 Hz, 1H), 2.64 (s, 3H), 3.14 (dd, J=13.2, 2.8 Hz, 1H), 4.144.22 (m, 1H), 4.25-4.33 (m,
1H), 4.41 (dd, J = 8.8, 2.0 Hz, 1H), 7.24 (d, /= 7.8 Hz, 1H), 7.29 (t, J = 7.8 Hz, 1H), 7.44 (d, J =
8.0 Hz, 2H), 7.46 (dd, J = 7.8, 0.8 Hz, 1H), 7.57 (d, J = 8.0 Hz, 2H); '*C NMR (CDCls) & 27.9,
39.3,44.4,75.5, 114.5, 122.6, 124.3 (q, Jc—r = 271 Hz), 125.3 (q, Jc-r = 4 Hz), 128.6 (q, Jcr = 32
Hz), 128.9, 129.5, 131.5, 133.5, 144.1, 160.8, 199.0; 1°F NMR (CDCl3) § -62.3. HRMS (DART)
calcd for CigHi6F302 (M+H)* 321.1102, found 321.1101.
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Compound 2s (Scheme 3: pale yellow solid, 21.2 mg, 80% yield, 97% ee). A solution of
EtOAc/hexane (1:10) was used as an eluent for preparative TLC. The ee was measured by HPLC
[Chiralcel OJ-H, hexane/2-propanol = 19:1, flow 0.5 mL/min, 254 nm, t; = 23.1 min (minor), t, =
24.3 min (major)]: [a]?’p —27 (¢ 0.69, CHCl3) for 97% ee (S). 'H NMR (CDCI3) & 2.36 (s, 3H),
242 (dd, J=13.2, 10.8 Hz, 1H), 2.65 (s, 3H), 3.06 (dd, J = 13.2, 3.5 Hz, 1H), 4.12-4.21 (m, 1H),
4.24-4.32 (m, 1H), 4.46 (dd, J = 8.8, 2.0 Hz, 1H), 7.02 (d, J = 7.6 Hz, 1H), 7.05 (d, J = 8.0 Hz,
1H), 7.13 (d, J = 7.6 Hz, 1H), 7.16 (s, 1H), 7.18-7.25 (m, 1H), 7.28 (t, J = 7.6 Hz, 1H), 7.45 (d, J
=7.2 Hz, 1H); *C NMR (CDCl;) § 21.4, 28.0, 39.4, 44.5, 75.6, 114.3, 122.4, 126.3, 127.0, 128.3,
128.5, 130.0, 132.2, 133.6, 138.1, 140.0, 160.8, 199.0. HRMS (DART) caled for CigHi90O2
(M+H)* 267.1385, found 267.1390.

Compound 2t (Scheme 3: pale yellow oil, 22.9 mg, 81% yield, 93% ee). A solution of
EtOAc/hexane (1:10) was used as an eluent for preparative TLC. The ee was measured by HPLC
[Chiralpak AD-H, hexane/2-propanol = 98:2, flow 0.5 mL/min, 254 nm, t; = 19.5 min (major), to=
23.8 min (minor)]: [a]?’p +17 (¢ 0.71, CHCI3) for 93% ee (R). 'H NMR (CDCls) 8 2.61 (s, 3H),
2.81 (dd, J = 13.6, 9.6 Hz, 1H), 2.91 (dd, J = 13.6, 4.2 Hz, 1H), 3.88 (s, 3H), 4.24-4.39 (m, 2H),
4.53 (dd, J= 8.2, 1.8 Hz, 1H), 6.89 (d, J = 8.4 Hz, 1H), 6.93 (td, J= 7.4, 1.0 Hz, 1H), 7.03 (d, J =
8.0 Hz, 1H), 7.20-7.28 (m, 2H), 7.28 (d, J = 6.8 Hz, 1H), 7.40 (dd, J= 7.6, 1.0 Hz, 1H); 3C NMR
(CDCl3) 6 28.1, 33.7,43.1, 55.2, 76.2, 110.3, 114.0, 120.4, 121.9, 127.5, 128.0, 128.3, 131.0, 132.0,
134.4, 157.7, 160.8, 199.1. HRMS (DART) calcd for CigHi9O3 (M+H)" 283.1334, found
283.1331.
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Compound 2u (Scheme 3: pale yellow solid, 15.1 mg, 62% yield, 85% ee). A solution
of EtOAc/hexane (1:10) was used as an eluent for preparative TLC. The ee was measured by
HPLC [Chiralcel OJ-H, hexane/2-propanol = 19:1, flow 0.5 mL/min, 254 nm, t; = 23.5 min
(minor), t2 = 24.8 min (major)]: [a]*p —100 (¢ 1.12, CHCIs) for 85% ee (S). 'H NMR (CDCIs) &
2.61 (s, 3H), 2.68 (dd, J = 15.0, 9.8 Hz, 1H), 3.04 (dd, J = 15.0, 3.4 Hz, 1H), 4.19-4.27 (m, 1H),
442 (t,J= 8.4 Hz, 1H), 4.45 (dd, J = 8.8, 2.4 Hz, 1H), 6.01 (d, /= 3.0 Hz, 1H), 6.27 (dd, J = 3.0,
1.4 Hz, 1H), 6.99 (d, J = 8.0 Hz, 1H), 7.22-7.29 (m, 1H), 7.33 (d, /= 1.4 Hz, 1H), 7.41 (d, J=17.6
Hz, 1H); 3C NMR (CDCl3) & 27.9, 31.9, 41.9, 76.1, 106.4, 110.1, 114.2, 122.2, 128.7, 131.0,
133.9, 141.5, 153.7, 160.9, 198.9. HRMS (ESI) calcd for CisHisNaiO3 (M+Na)® 265.0841,
found 265.0843.

Compound 2v (Scheme 3: colorless oil, 17.9 mg, 73% yield, 56% ee). A solution of
EtOAc/hexane (1:10) was used as an eluent for preparative TLC. The ee was measured by HPLC
[Chiralcel OJ-H, hexane/2-propanol = 19:1, flow 0.5 mL/min, 254 nm, t; = 8.4 min (major), t= 8.8
min (minor)]: [a]®5p +26 (¢ 0.79, CHCls) for 56% ee (S). 'H NMR (CDCl3) 8 0.86 (t, J = 6.8 Hz,
3H), 1.18-1.68 (m, 10H), 2.30 (s, 3H), 3.84-3.93 (m, 1H), 4.40-4.51 (m, 2H), 6.97 (d, J = 7.6 Hz,
1H), 7.21 (t, J = 7.6 Hz, 1H), 7.37 (d, J = 7.6 Hz, 1H); 3*C NMR (CDCl3) & 14.1, 22.6, 27.3, 28.1,
29.2,31.8,34.0,42.4,76.6, 113.9, 122.1, 128.1, 132.6, 133.9, 160.7, 199.0. HRMS (DART) calcd
for Ci16H2302 (M+H)* 247.1698, found 247.1690.

Compound 2x (Scheme 10: pale yellow oil, 21.3 mg, 99% yield, 83% ee). A solution of
EtOAc/hexane (1:10) was used as an eluent for preparative TLC. The ee was measured by HPLC
[Chiralcel OD-H, hexane/2-propanol = 98:2, flow 0.5 mL/min, 254 nm, t; = 13.2 min (major), tr =
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14.2 min (minor)]: [a]?5p 36 (c 0.69, CHCL) for 83% ee (S). 'H NMR (CDCl) & 2.45 (dd, J =
13.4, 10.2 Hz, 1H), 2.58 (s, 3H), 3.02 (dd, J = 13.4, 3.4 Hz, 1H), 4.05-4.17 (m, 1H), 4.25-4.35 (m,
1H), 4.44 (dd, J=9.0, 2.2 Hz, 1H), 7.12 (d, J = 1.8 Hz, 1H), 7.17-7.34 (m, 5H), 7.51 (d, J= 1.8 Hz,
1H); 3C NMR (CDCL) § 27.9, 39.5, 44.0, 76.4, 117.5, 121.4, 125.0, 126.4, 128.5, 129.2, 131.5,
1345, 139.4, 161.9, 197.7. HRMS (DART) caled for Ci7HiBriO, (M+H)* 331.0334,
Ci7H16¥'Bri0; (M+H)* 333.0313, found 331.0331.

MeO

Compound 2y (Scheme 10: pale yellow oil, 26.3 mg, 93% yield, 81% ee). A solution of
EtOAc/hexane (1:5) was used as an eluent for preparative TLC. The ee was measured by HPLC
[Chiralcel OJ-H, hexane/2-propanol = 19:1, flow 0.5 mL/min, 254 nm, t; = 41.8 min (major), to =
56.6 min (minor)]: [a]?5p —48 (¢ 0.69, CHCI3) for 81% ee (S). 'H NMR (CDCls) & 2.46 (dd, J =
13.2, 11.2 Hz, 1H), 2.60 (s, 3H), 3.11 (dd, J = 13.2, 2.8 Hz, 1H), 3.95 (s, 3H), 4.16-4.25 (m, 1H),
2.49-4.37 (m,1H), 4.53 (dd, /= 8.6, 1.8 Hz, 1H), 6.82 (d, J = 8.6 Hz, 1H), 7.22 (tt, /= 6.8, 1.6 Hz,
1H), 7.28-7.38 (m, 4H), 7.49 (d, J = 8.6 Hz, 1H); *C NMR (CDCls) & 27.5, 39.3, 45.5, 56.0, 76.3,
110.2, 124.8, 126.2, 126.7, 128.5, 129.2, 133.4, 140.0, 148.6, 148.6, 197.5. HRMS (DART) calcd
for Ci1sHi903 (M+H)* 283.1334, found 283.1326.
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20. 'H and 3C NMR spectra and chiral HPLC charts
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Repetition Time 3.03809024(s]
2]
-
<7
o
=1 o
z
'g
g O~ Ph
£° i
£ 1i
T T T T T T T T T T T T T T T T T T T T T T T
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0
= © og¥o S %
& P =358 2 =
= % e do w S
2 % RS “a S
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(Thousands)

Filename Sk#6060_10-2.3df
Author. Foc
o Experiment 2930
S Sample 1d Parameter file, TOPSPIN Ver
Solvent = CHLOROFORM-D
Comment: Parameter file, TOPSPIN Ver
Data Format 1p compLEX
Dim Size 32768
X_Domain b
- Dim _Units Ippm]
P Dimansion
Spectrometer = BRUKER DMX NMR
Field Strength = 9.39793489(T] (400[MHz])
X Domain
X Freq 400.13247097 iz
X Offset 2.47096654 [Kiiz]
X Points 32768
X Prescans 1
X Sweep 8.01282051 [kHz]
SGans -a
2 Temp_Get = 295.9856 (K]
hd x
2
<
&
g 2 g
B & S
~ =
ENERE
<
[¢]
A -
T T T T T T T T T T T O Ph
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0
I R G T | !
Lo oCMATTO Sommcin=© [Ty = Fro—ro wo=
REASERORIS 2RUTS2SE 5302 S L28%5X 827
BEYTRanana 22 eI9TSR e 585 DER%IA 8%
PN v SYew icic SSZEZT 333
X : parts per Million : 1H

(thousandths)

Filename sk#6060_Carbon-1-2.3df
Author del
Irr_Freq 399.78219838 [Miz]
Expériment carbon . jxp.
Sample_Td k#6060
Solvent CHLOROFORM-D
Comment single pulse decoupled gat
Data Format 1D CoMPLEX
Dim Size 26214
X Domain Carbo
s DIm_Units [ppn]
Dimensions
Spectrometer = JNM-ECZ400S/L1

Field Strength = 9.389766(T] (400 [MHz])
1

3 X_Acq_Duration 1.03809024 (s
XDomain 13
CFreq 10052530333 [MHz]
X Offset 100 [ppm]
X Points 32768

n
0.96330739 [Hz]

XS 31.56565657 [kHz]
X_Sweep_Clipped = 25.25252525 [kHz]
Ifr_Domain Proton
Irr Offset 5 [ppm]
Clipped FALSE
= Scans 524
Total_Scans =524
Relaxation Delay = 2[s]
Recvr_Gain 0
_Ge 21.5(dc]
3 X_90_Width [us]
CAcq_Ti 1.03809024 (5]
XAngTe ]
tn

3.3[dB]
3.16666667 [us]

& 1ls
Repetiton Time = 3.03809024(s]

1.0
i

‘H ‘ )
v » AN ot " N o O._~Ph
R S A A e anaEE .
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0 1j
& g 2832333583% RERAS g §% g
s £ gsegsnsnsac SS £ 84 o

g
&
X : parts per Million : Carbon13
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X : parts per Million : Carbon13

" Filename sk#8016_Proton-2-2.3df
phy Author delta
Irr_Freq 399.78219838 [Miz]
Experiment proton. 3xp
- sample_1d k#8016
=1 Solvent CHLOROFORM-D
Comment single pulse
Data Format 1D CoMPLEX
] Dim Siz 3107
- X Domain Proto
DIm_Units [ppm]
Dimensions
o Spectrometer = MM-ECZ400S/L1
Field Strength 9.389766[T] (400 [MHz])
X_Acq_Duration 2.18628096 [s]
- XDoma: 1
= XFreq 399.78219838 [Miz]
Xoffsat 5[p)
2 X Points 16384
- & X prescans 1
<4 XResolution 0.45739775 [nz]
© o s X sweep 7.4940048 [kHz]
HR (R g X Sweep_Clipped = 5.99520384 [kHz]
== o TEr_Domain Pro
] Irr Offset 5(ppm]
=) 2 Tri] Proton
2 TriTFre 39978219838 [MHz]
Trisoffset Ippn]
oo Cliped FALSE
S ans I
Total_Scans n
~ Relaxation Delay = 5[s]
=1 Recvr_Gain 56
Temp_Ge 21.11dc]
X_90 Width 5.9[us]
- X Acg_Ti 2.18628096[s]
2] X AngTe 5 [deg]
XAtn 9[dB:
X_pulse 2.95[us]
IFr_Mode ot
0] TriMode oft
s Danfe_Presat FALSE
Initial Wai (s
Repetition Time = 7.18628096(s]
-
S
]
<
o
IS
g =]
S
< MeO. o
: L.
B A
]
T T T T T T T T T T T T
12.0 11.0 10.0 9.0 8.0 0 6.0 5.0 4.0 3.0 2.0 1.0 0 O _~XPh
s A | I
1k
e eeLSar AN om® stea @ = -
BT AR2ERLRAS28]E IR88 2 = z
$¥qmaSSE2o=2SaR g1 % b
N O N N SFFE o =
X : parts per Million : Proton
Filename sk#10-046_Carbon-2-3.3df
Author delta
Irr_Freq 399.78219838 [Miz]
=1 Expariment cabon, 3
< Sample_Td sk#10-046
Solvent CHLOROFORM-D
Comment single pulse decoupled gat
Data Format 1D CoMPLEX
Dim Size 26214
=1 X Domain Carbo
= DIm_Units [ppn]
Dimensions -
Spectrometer NM-ECZ4008/L1
Field Strength 9.389766[T] (400 [MHz])
X_Acq Duration 1.03809024(s]
> XDomain 13
& 100.52530333 [Mz]
100 [ppm]
32768
1
0.96330739 [Hz]
= 31.56565657 [kilz]
- 2525252525 [kHz]
> ] Proton
i 5 [ppm]
FALSE
Scans 182
Total_Scans 182
Relaxation Delay = 2[s]
2 Recvz Gain )
~ _Ge 20.1(dc]
X_90Width = 9.5[us
XAcq_Tas 1.03809024(s]
X AngTe 30[deg]
X atn 3.3[dB]
X Pulse 3.16666667 [us]
=) Tnitial Wait ils
] Repetition Time = 3.03809024(s]
<7
o
<]
= MeO.
= o
z
5
2
g
ERS] O _~XPh
£
T T T T T T T T T T T T T T T T T T T T T T T 1k
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0
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e S 2 Sguw oS v <
& g2 2 £88 FREg 7 &
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X : parts per Million : 13C

Filename ski#8010_Proton-1-4.3df
< - delta
& 3 39976219838 [Miz]
N 3 ;
- proton. jxp
] k#8010
o CHLOROFORM-D
INE! single_pulse
i 1D COMPLEX
- 1310
7 Proto
[
o] ppm
& Spectrometer NM-ECZ400S/L1
4 Field Strength 9.389766[T] (400 [MHz])
X_Acq Duration = 2.18628096(s]
%] X“Doma 1
= X Freq 39978219838 [Miz]
X 0ffset 51p;
=3 . X poines 16550
= b s (B X Prescans 1
© < I X Resolution 0.45739775 [1iz]
= X Sweep 74940048 [kHz]
X Sweep_Clipped = 5.99520384 [kHz]
= IFr Domain Prot
— Irroffset 5 (ppn]
Tri; Proton
=1 % /2 TriFre 399.78219838 [MHz]
2= TriToffaet [ppm)
“ Clipped FALSE
= ans 8
Total_Scans 8
o] .
- Relaxation Delay = 5[s]
- Recvr Gain 66
== ) Ge 20.614c]
X_90Width 5.5[us]
=] XTAcq_Ti 218628096 (5]
= X“AngTe 51deg]
N Xatn 9(as
| X_Puls 2.95[us]
S IZr Mode off
% TriTMode off
s Dante_Presat FALSE
Initial Wai 1s)
ek Repetition Time = 7.18628096[s]
|
=
b
s
|
S
]
s
o
g S
g2 o
g =3
3Ss
3
=
T T T T T T T T T T T O~ Ph
1 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
N\ AN\ AN AN A "
SameLemonE R T =00 waon Tomomonanta
2RSS 58RRAERTRS] 2988 5228938934858
SRYIHREC2DENIFTR TEEY R e teabiclaios
PRI rpepa Sddaanaciacia
X : parts per Million : Proton
Filename Sk#8010_10-2.3df
o Author. Foc
S Experiment 29pg30
Sample 1d Parameter file, TOPSPIN Ver
Solvent CHLOROFORM-D
Comment: Parameter file, TOPSPIN Ver
Data_Format 1p compLEX
S Dim Size 32768
%] X_Domain 3c
Din_Units [ppm]
Dimansion
Spectrometer = BRUKER DMX NMR
Field Strength = 9.39793489(T] (400[MHz])
=] Domain
= Crreq 100. 62282933 [Miiz]
X Offset 10.06080281 [kiiz]
X Points 32768
X Prescans 1
X Sweep 24.03846154 [khz]
- ans 1024
E Temp_Get: = 298.3232[K]
<7
b
|
<
<
=
=1
N
]
3
H o
]
2
Eo .
e O~ _Ph
210.0200.0190.0180.0170.0160.0 150.0 140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0
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5.0

4.0

3.0

2.0

1.0

abundance

2.04

641
630
624
424

3

5288 —

dEDLO

Filename

E:
sample_td
Solvent

Spectrometer

Field Strength
X_Acq_Duration
X Domain
XFreq

X offset

TriTFreq
TriToffset
Cliped
sc

ans
Total_Scans

Relaxation Delay
n

Recvr_Gai.
Temy

Repetition Time

skfiester_Proton-1-5.3df
delta
399.78219838 [MHz]

o

CHLOROFORM-D

single_pulse
1D COMPLEX

INM-ECZ400S/11

9.389766[T] (400 [MHz])
2.18628096(s]

18
399.78219838 [MHz]
5[ppm]

16384

1

0.45739775 [kz]
7.4940048 [kHz]
5.99520384 [kHz]
Proton

5 [ppm]

Proton
399.78219838 [MHz]
5 [ppm]

FALSE

8

H

5[s]

21.2[dc]

5.9[us]
2.18628096(s]
45[deg:

1(s]
= 7.18628096(s]

OEt

O~ Ph

5.0
I

4.0

3.0

(thousandths)

dEDLO

Filename
Author
Irr Fre
Expériment
sample_Td
Solvent

Spectrometer

Field Strength
X_Acq Duration
X“Domain

X Freq

X Offset

X Points

X prescans

Scans

Total_Scans

Relaxation Delay
cvr_Gain

i
3

_Get
X_90_Width
X“Acq_Time
XAngTe
XAtn

X

Tnitial Wait

skfester_Carbon_copyl-1-4.
elta

399.78219838 [MHz]
carbon. jxp

CHLOROFORM-D

single pulse decoupled gat
OMPLEX

MM-ECZ400S/L1
9.389766(T] (400[MHz])
0[s]

13c

100.52530333 [MHz]

100 [ppm]

32768

i

0.96330739 [Hz]

31.56565657 [kHz]
2525252525 [kHz]
Proton

2[s]

50

21.2(dc]
9.5[us]
1.03809024 (s]
30[deg]

3.3[dB]
3.16666667 [us]

T T T T T T
210.0200.0190.0180.0170.0160.015

166.436 ——

X : parts per Million : Carbon13

2

%

T T T T T T T
40.0130.0120.0110.0100.0 90.0 80.

136.317
133.337
131.823
129.389
128.593
127.971
126.591
123.946
122,144
119.969
115.005

T
70.0 60.0 50.

N\

2
8
18
=
=

61.054 —

3z
2 e
€z
£%

T T T T T T
.0 40.0 30.0 20.0 10.0 0 -10.0

14.310

s
Repetition Time = 3.03809024(s]

OEt
©/£O
O~ Ph

im
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1.6

dEDLO

196.991 ——

X : parts per Million : 13C

mam—gw—n
S dxda=2
SREB2GER
Gocguras
FEEERFRA

128492 —=

53.044 —

2

&

26.587 ——

]
Filename £n26-51_Proton-1-3.3df
] Author delta
- Irr_Freq 399.78219838 [MHz]
Expariment proton. jxp
- Sample_Id tn26-51
] Solvent = CHLOROFORM-D
s Comant ingle pulse
Data Format 1D COMPLEX
R b Dim Size 13107
- X_Domain Proto
Dim_Units tppm]
_ Dimansion:
== Spectrometer INM-ECZ400S/L1
Field Strength = 9.389766[T] (400(MHz])
X_Acq Duration 18628096 [s
. X“Domai 1
X Freq 399.78219838 [MHz]
Xoffset [ppm]
X Point: Te384
1 b X_Prescan 1
o X Resolution 0.45739775 [8z]
e X_Sweep 7.4940048 [kHz]
L < X Sweep_Clipped = 5.99520384 [kHz]
1 B g - Donain zoton
Irroffset
ng fg/g Tzi Domai;
) = Tri“Freq
4 ) < Tri_Offset
Clipped
Scans.
<] Total_Scans
< Relaxation Delay
Recvr Gain 5
, Get 19.5[ac]
. X_90 Width 5.9[us]
X“Acq_Time 2.18628096 (3]
X angTe 45[deg]
X atn 9L
= XPul. 2.95[us]
IEr Mode ofe
TriMode ofs
- Danfe_Presat FALSE
el Initial 1ts)
Repetition Time .18628096(s]
ad
S
8 -
8 =]
RS
3
5 o
2
S
T T T T T T T T T T
10.0 9.0 . 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 N Ph
=N I A A L
T T T T o= cv
Iz 22 nmA8SEYBREERG nnga aa 1in
CRESEESGQNS/RI=8E58g R a2
EPOUSGRS SV e e S &
X : parts per Million : Proton
Filename sk#3_10-3.jdf
- Author Foc
> | Experiment 2gp:
= Sample_Id = Parameter file, TOPSPIN Ver
Solvent = CHLOROFORM-D
Comment. Parameter file, TOPSPIN Ver
Data Format 1D COMPLEX
Dim Size 32768
omai 13c
Dim Units tppm]
Dimansions
Spectrometer = BRUKER DMX_NMR
Field Strength = 9.39793489[T] (400 [MHz])
<] X Domain 3¢
L X Freq 100.62282933 [MHz]
X Offset 10.06080281 [kHz]
CPoints 32768
X Prescans 1
X Sweep 24.03846154 [kHz]
ns =500
Temp_Get = 299.7299[K]
=]
o
<
P [}
]
g
3
2 | N~ Ph
< " Ts
T T T T T T T T T T T T T T T T T T T T T T T in
210.0200.0190.0180.0170.0160.0150.0 140.0130.0120.0110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 0 -10.0
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0.2

dEDLO

Filename n26-4x_Proton-1-5.3df
Author delta
399.78219838 [MHz]

jxp

single pulse
COMPLEX

INM-ECZ400S/L1

9.389766[T] (400 [MHz])

ES = 3 2, 18628096 [s]

& « “ 399.78219838 [MHz]
3 5lppm]

3 3 16384

i a 1

0.45739775 [Rz]
Csweep 7.4940048 [kHz]
X_Sweep_Clipped = 5.99520384 [kiz]
Ifr_Domain

Irr Offset

—_—
1.02
—— 2,00
1.00
—_
1.00

5(ppm]

TriDomain Proton
Tri“Freq 399.78219838 [MHz]
Trisoffset 5[ppm]

Cliped FALSE

Scans 8

Total_Scans 8

Relaxation Delay = 5[s]
Recvr Gain

Temp_Get 19.5[ac]
X_90 Width 5.9[us]
X“Acq_Time 2.18628096[s]
X AngTe 45[deg]

X atn 9L

XPul. 2.95[us]

IEr Mode ofe

TriMode ofs
Danfe_Presat FALSE
Initial W

2 1(s]
Repetition Time = 7.18628096(s]

3 5
£
3 (0]
2 i . OMe
S
T T T T T T T
10.0 9.0 4.0 3.0 2.0 1.0 0 o S
‘ 10
= <
= 8
= 2
- a
X : parts per Million : Proton
Filenane £n26-37_Carbon-1-2.3df
Author 1ta
Irz Fre 395.78219838 [MHz]
Expariment cazbon. jxp
Sample_Td 6-
Solvent CHLOROFORM-D
Comment. single pulse decoupled gat
Data Format 1D CoMPLEX
Dim Size 26214
X_Domain Carbo
Dim Units [ppm)
Dimansion
Spectrometer MM-ECZ400S/L1
Field Strength = 9.389766(T] (400 [MHz])
X_Acq_Duration 1.03809024(s]
X_Domain 13¢
X Freq 100.52530333 [MHz]
Xofset 100 {ppa]
X Points 32768
X Prescans 1
X Resolution 0.96330739 [Hz]
X_Sweep 31.56565657 [kHz]
X Sweep_Clipped = 25.25252525 [kHz]
- Domain
Irr Offset 5 [ppm]
'1ip] FALSE
Scans = 46
Total_Scans 46
Relaxation Delay = 2[s]
Recvz Gain 50
_Ge 19.4(dc]
X_90_Width 9.5[us]
X_Acq_Time 1.03803024(s]
gTe 30[deg]
Catn 3.3[as]
CPul. 3.16666667[us]
IRitial Wait s
Repetition Time 3.03809024(s]
<
S
z o
E OMe
5
3
£ " oot [CNGZSN
T T T T T T T T T T T T T T T T T T T T T T T
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0 1o
% co LNECenem2X T S S
2 &8s Saacds88ss ~3GR 5 g
s e P JOosp = <
2 k] coafaaazzDz e o N

X : parts per Million : Carbon13
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3

2.0

dEDLO

Filename n26-80_Proton-1-5.3df
Author delta

Irr_Freq 399.78219838 [MHz]
Experiment proton. 3xp
sample_Id n26-80

Solvent = CHLOROFORM-D
Comment ingle pulse
Data_Format 1D COMBLEX
Dim_Size 13107

X_Domain Proto

DIm_Units [ppm]

Dimension:

Spectrometer TNM-ECZ400S/L1

Field Strength

9.389766[T] (400 [MHz])
X_Acq Duration s:

.18628096

Xpomas 1
Xrreq 39978219838 [tz
Xottset [ppm)
- Xpoint 16584
s oz Fra i
& | - XResolution 0.45739775 [Hz]
- - XSweep 74940048 [kHz]
5 s XSweeb_Clipped = 5.99520384 [kiz]
] o Irr_Domain zoton
> rs Ircoffset 5 ppn]
j g fo_ f 8 Tri“Domain oton
sy - ] TriFreq 9978219838 [MHz]
Triottset [
Clipped FALSE
Scang H

Total_Scans

Relaxation Delay

Recer Gain
,_Get. 19.3[dC]
2| X_90_Width 5.97us]
- X_Acq_Time 2.18628096(s]
X AngTe 45 [deg]
X Atn IR
X_Pul 2.95[us]
Ter Mode ose
TeiMode oee
Taieian War ils]
Repetition Time .18628096([s]
o
8
s o
K|
2 o W U
5
T T T T T T T T T T T
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 O X
N I A~ A | |
1p
P N e Sewn o e
P e F LR RN 2833 Bl
BRESRASLoTSgEERET RSy g3
[ EENECEC 8 e ee + T el
X : parts per Million : Proton
=
Filenane £n26-80_Carbon-1-2. 3de
Ruthor ita
Irr_Fre 39978219838 [MHz]
Experimant cazbon. %p
Sample_Id 6-8
Solvent < Chtororors-D
Comment single pulse decoupled gat
Data: Fornat I Comerex
Din Sice 26214
X_Domain Carbo
Dim_Units [ppm]
Dinsnsion
Spectrometer = JNM-ECZ400S/L1
Field _Strength 9.389766[T] (400 [MHz])
X_Acq_Duration 1.03809024[s]
X_Domain 13c
e 10052530333 Mz
Xoreset 100]ppm)
K points 32768
¥ Prescans 4
X_Resolution 0.96330739 [Hz]
X_Sweep 31.56565657 [kHz]
XSweep_Clipped = 2525252525 (kiz]
orain Proton
Irr Offset 5 [ppm]
Clipped FALSE|
Scans 82
Total_Scans 82
Relaxation Delay = 2[s]
Recer Gasn B)
Temp_Get 19.3[dC]
X_90_Width 9.5[us]
X_Acq_Time 1.03809024 [s]
XhngTe 36[deg]
X Atn 3.3[dB]
X0 3.16666667 [us]
TRitias wait .
Repetition Time = 3.03809024(s]
z
= (o]
E
g
g
1= " L |
g " " ! [CNP2N
R R B A A
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0 1p
o o ApgmEomeman eswn FS
g g [BRRGRFEIRY ey B
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5 % EER RS R R EERZ £
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Filename £n26-47_Proton-1-5.3df
Author delta
399.78219838 [MHz]
< | proton. jxp
- n26-47
CHLOROFORM-D
single pulse
1D COMPLEX
13107
Proto
[ppm]
JNM-ECZ400S/L1
g 9.389766[T] (400 [MHz])
i 2.18628096(s]
1
399.78219838 [MHz]
b 5[ppm]
< 16384
< “ 1
& B 945739775 12)
7 a CSweep 7.4940048 [kHz]
5 278 X Sweep_Clipped = 5.99520384 [kHz]
2 fg/2 IEr Domain Proton
Irr Offset 5(ppm]
TziDomain Pproton
Tri“Freq 399.78219838 [MHz]
Tri_Offset 5[ppm]
Clipped FALSE
Scans. 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr Gain
Temp_Get 20.6[dc]
X_90 Width 5.9[us]
X“Acq_Time 2.18628096 (3]
< x;mer 45[deg]
- X atn 9L
XPul. 2.95[us]
IEr Mode ofe
TriMode ofs
Danfe_Presat FALSE
Initizl Wai 1ts)
Repetition Time = 7.18628096[s]
o
H
5
K| (0]
3
2o A Cl
S
T T T T T T T T T T T
1 9.0 8.0 7 6.0 5.0 4.0 3.0 2.0 1.0 0 o A
A A
/% A 1q
FowoTrmEnS-—oas o™ coow o
FIRBRERELBSZ5IEERE [282 g
FREEEONRESNBIIARGR LEER 5
PN NI IR NI v e N
X : parts per Million : Proton
<
3
E JEOL
)
INE!
a Filename £n26-47_Carbon-1-2.3jdf
E Author 1ta
Irz Fre 395.78219838 [MHz]
=5 Expariment cazbon, jxp
s Sample_Id 6-4
Solvent CHLOROFORM-D
E Cor single pulse decoupled gat
o Data Format In GoMPLEX
g Dim Size 26214
- X_Domain Carbo
E Dim Units [ppml
Dimansion
=) Spectrometer INM-ECZ400S/L1
NE
- Field Strength = 9.389766(T] (400 [MHz])
3 X_Acq Duration 1.03809024(s]
X Domain 13C
S X Freq 100.52530333 [MHz]
<3 Xofset 100 {ppa]
- X Points 32768
E X prescans i
X Resolution 0.96330739 [Hz]
IS X Sweep 31.56565657 [kHz]
e X Sweep_Clipped = 25.25252525 [kHz]
- - Domain Proton
E Irr Offset 5[ppm]
'1ip] FALSE
=3 Scans = 83
=5 Total_Scans 83
Relaxation Delay = 2[s]
E| Recvr_Gain 50
) 20.7[4c)
> 1 X_90_Width 9.5[us]
*® X_Acq_Time 1.03809024(s]
gTe 30[deg]
E Catn 3.3[as]
Cpuls 3.16666667[us]
=4 Initial Wait s
A Repetition Time 3.03809024(s]
<4
<
z 24
£ ¢}
=
ERE Cl
3 " " m
2 =7 s
EE W ot r , IS
T T T T T T T T T T T T T T T T T T T T T T T
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0 1q
I s Zg¥289-8ggzss 88328 3
& < AERRN BT A=~ “38a <
s # P e v <
2 z SRRSARNNANST FEES &

X : parts per Million : Carbon13
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8 09 1,0 1, 1‘.2 113 ].‘4 1‘.5 l‘.(\ 1‘.7 118 ].‘9 2‘.0 2‘.] 2‘.2 213 2.‘4 2‘.5

0 0102 []‘.3 0.4 0.5 0‘.6 0.7 0.8 0.9 1.0 1.1

4.02

2,01

2.04

3.04

Filename

Spectrometer

Field Strength
X_Acq_Duration

X_Sweep
X Sweep_Clipped
ITr_Domain

Total_Scans

Relaxation Delay
Gain

Recvr

Tri Mode
Dante_Presat
Initial Wait
Repetition Time

tn26-48_Proton-1-5.3df
delta

399.78219838 [MHz]
proton. jxp

Proe

CHLOROFORM-D

single pulse
1D COMPLEX
7

INM-ECZ400S/L1

9.389766[T] (400 [MHz])
2.18628096(s]
1

399.78219838 [MHz]

1
0.45739775 [Hz]
7.4940048 [kHz]
5.99520384 [kHz]

Proton

399.78219838 [MHz]
[ppn]

FALSE

8

8

5(s]

46

19.7[dC]

5.9[us]
2.18628096(s]
5 [deg]

1ls
7.18628096(s]

197.675

X : parts per Million : Carbon13

158.549 ——

T T T T T T T T T
210.0200.0190.0180.0170.0160.0150.0140.0130.01

T T T T T
20.0110.0100.0 90.0 80

26.547

T T T T T T T T
60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0

[¢]
K CF,
8
g
5 = 0. N
£ ) ]
£ o]
i T T T T T T T T T r
1 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0
NI A \
I CemoRSTTmanman z3xo <
IpmaegogEgIT e nage 23R 2
R P o EEEE 2
OSSR EEEEEEEE3 PR o
X : parts per Million : Proton
] Filename tn26-48_Carbon-1-2.3df
Author el
Trr Freq 399.78219838 itz
Expériment cazbon. jxp
Sample 1d 6-45
SolvenE CHLOROFORM-D
Comment single pulse decoupled gat
Data Format 1p CoMPLEX
Dim Size 26214
X Domain Carbo
Din Units {ppm]
Dimensions -
Spectrometer N4-ECZ4008/11
e Field Strength = 9.389766[T] (400 [MHz])
= X_Acq Duration = 1.03809024(s]
@ X Domain 13
100.52530333 [z
100 [ppm]
32768
I
0.96330739 112
= 31.56565657 [kHz]
25.25252525 [khz]
Proton
5(ppm]
FALSE
178
Total_Scans 178
<] Relaxation Dalay = 2[s)
S RecvrGatn 5
Gel 15.6[4c]
X 90 Width = 9.5[us
XTAcq_Tu 1.038090241s]
X“AngTe 0 deg)
Xata 3.3[a8]
Xpulse 3116666667 us]
Initial Wait is
Repetition Time = 3.03809024[s]
=
=3
o
CF3
— O. S
z
3
g 1r
2
2 l
k)
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4.0

2.0

1.0

=) Filename skiftrifluorods_10-2.3df
= Authos FoC
Experiment zgflan
Sample_T Parameter file, TOPSPIN Ver
Solvent CHLOROFORM-D
Comment Parameter file, TOPSPIN Ver
Data_Format 1D CoMPLEX
Dim_Size 65536
S  Domain 19F
< Dim_Units [ppn]
Dimensions
Spectrometer = BRUKER DMX NMR
Field Strength = 9.39793489(T] (400 [MHz])
X_Domain 198
X Freq 376.46071638 [Miz]
X offset -37.64983632 [kHz]
< ¥ Points 65536
“ X Prescans 4
X sweep 89.28571429 [kHz]
Scans 16
Temp Get = 295.0012[K]

CFs

1r

(Thousands)

T T T T T T T T T T T
10.0 -10.0 -30.0 -50.0 -70.0 -90.0 -110.0 -130.0 -150.0 -170.0 -190.0 -210.0

-62.541

X : parts per Million : 19F
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3.0

2.0

1.0

tn26-21_Proton-1-5.jdf

Author delta
Irr_Freq 39978219838 [MHz]
Experiment proton. jxp

8 Sample_ld tn26-21
Solvent CHLOROFORM-D
Comment. single pulse
Data_Format 1D COMPLEX
Dim_Size 13107
X Domain Proto
Dim Units [ppm]
Dimensions X
Spectrometer TNM-ECZ400S/L1

Field_Strength

9.389766[T] (400 [MHz])
X_Acq Duration 1

2.186280961s

X Domain i
X Freq 399.78219838 [Miz]
X offset 5 [ppn]
X Points 16384
Xprescans 1
XResolution 0.45739775 [Hz]
X sweep 7.4940048 [kHiz]
i X Sweep_Clipped = 5.99520384 [kHz]
TEr_Domain Proton
Trr Offset 5 [ppm]
Tri“Domain Proton
o =la Tri“Freq 399.78219838 [MHz]
o 2z Trisoffset ppm]
o ! CliPped FALSE
a
2 =} cans 8
a & Total_Scans 8
srs :
5 878 Relaxation Delay = 5[s]
=) = Recvr_Gain 6
Temp_Ge 181dc]
X_90 Width 5.9[us]
X2cq Tine 2.18628096[s]
X AngTe 45[deg]
XAt 0.9[dB]
X_pulse = 2.95[us]
IFr_Mode ofs
TriMode ofs
i Danfe_Presat FALSE
Initial Wai [

1(s)
Repetition Time = 7.18628096(s]

(thousandths)

9
3
2
g
S
g
3
<
T T T T T T T T T T T 1s
10.0 9.0 8.0 7.0 6.0 50 4.0 3.0 20 1.0 0
//‘ N / \ N ‘ ‘
CroLnnSomSnnanoRno ) a o
RnSE28RnSY884S8LR 83T ga
GAdaIadAdanEYIIans sEes 2 o
N MMV NN ) P a e
X : parts per Million : Proton
Filename n26-21_Carbon_copy2-2-3.3
<3 Author delta
Irr_Freq 399.78219838 [MHz]
E Experiment carbon. xp
Sample_Td tn26-21
Solvent CHLOROFORM-D
33
Comment single pulse decoupled gat
E Data_Format 1D COMPLEX
Dim_Size 26214
> 1 X Domain Carbo
] Dim_Units Ippn]
Dimensions -
E Spectrometer INM-ECZ400S/11
Field_Strength 9.389766(T] (400 [MHz])
X_Acq Duration o[s]
E ¥ Domain 13c
X Freq 100.52530333 [Miz]
> X offset 100 [ppm]
E XPoints 32768
X prescans 1
E X Resolution 0.96330739 [Hz]
X sweep = 31.56565657 [kiz]
¥ Sweep_Clipped = 25.25252525 [Kiz]
= TFr_Domain Proton
Irr Offset 5 [ppm]
E Clipped FALSE
Scans 64
peE Total_Scans 64
Relaxation Delay = 2[s]
3 Recvr Gain 50
t

Temp_Ge 17.614C]
X_90_Width = 9.5[us]
1.03809024(s]

CAcq_Time
¥ AngTe 30[deg]
X atn 3.3[a8]
X Pulse 3.16666667 [us]

Initial Wait
Repetition Time

iis
3.03809024(s]

A o AR 1s

T T T T T T T T T T T T T T T T T T T T T T T
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0

v ° nnogeaTgar —tn eos~ -
g S RERBRAFENLEED S8%E 52
) < GES8SRCAZR2E28 G38€h 58
e P B SR B L e — S Eeg% S =
N @ EEERARESLEREE EREE &8

X : parts per Million : Carbon13
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197.762

X : parts per Million : Carbon13

% Filename tn26-44_Proton-1-5.3df
= Author delta
Irr_Freq 39976219838 [Miz]
Expériment proton. jxp
~1 Sample_Id tn26-
- Solvent CHLOROFORM-D
© Comment. single pulse
=1 Data Format 1D Col
Di Siz 3107
X_Domain Proto
e DIm Units [
- Dimansions
Spectrometer INM-ECZ400S/L1
=] Field_Strength 9.389766[T] (400 [MHz])
X_Acq Duration 2.18628096(s]
X“Doma 1
d XFreq 399.78219838 [MHz]
- Xoffset 5(py
X Points Te384
. X Prescans 1
aE X Resolution 0.45739775(112]
XSweep 7.4940048 [kHz]
X Sweep_Clipped = 5.99520384 [kHz]
-] - IFr Domain Pro
= ul Irroffset 5(ppm]
“ TriT Proton
- o= = - TriTFre 399.78219838 [MHz]
] gz Iz s TriToffaet [ppm)
- cifel [ei o Clipped FALSE
S ans 8
e = Total_Scans 8
=
Relaxation Delay = 5[s]
Recvr_Gain 56
o] Temp Ge 20.914c)
< X_90Width 5.5[us]
XTAcq_Ti 218628096 (5]
~ X“AngTe 5 [deg]
=1 XAtn 9[dB
X_Pulse 2.95[us]
IZr Mode off
o] TriMode ofe
S Dante_Presat FALSE
Initial Wai 1s)
“ Repetition Time = 7.18628096[s]
S
|
S
“]
S
5 o
S
o
2 =]
=
L [0} A
3
] OMe
T 1t
5.0
Smen ~
a3 3
I3 2
rpaa &
Filename tn26-44_Carbon_copyl-1-3.3
< Author delta
< Irr_Freq 39978219838 [Miiz]
- Experiment carbon., jxp
Sample_Id 6-44
Solvent CHLOROFORM-D
Comment: single pulse decoupled gat
Data_Format 1D CompLex
) Din Size 26214
<A X Domain Carbo
o Dim_Units {ppm]
Dimansions -
- Spectrometer N4-ECZ4008/11
= Field Strength 9.389766[T] (400 [MHz])
X_Acq Duration = Ofs]
X“Domain 13c
< 100.52530333 [MHz]
=3 100{ppm]
- 32768
N
0.96330739 [Hz]
= 31.56565657 [kHz]
25.25252525 [kHz]
Proton
5(ppm]
<] FALSE
L Scans 80
Total_Scans 80
<1 Relaxation Delay = 2[s]
IS Recvr_Gain 0
, Ge 20.9[4c]
X_90_Width 5lus
o XTAcq_Tis 1.03809024 [s]
3 X“AngTe 30[deg)
X ata 3.3[a8]
X Pulse 3116666667 us]
- Initial Wait iis
] Repetition Time 3.03809024(s]
<]
<
<]
-
<]
N
2 <] 0
z=
=
2
]
i w [ GPEN
k)
T T T T T OMe
210.0200.0190.0180.0170.0160.01 1t




T T T T T T T T
210.0200.0190.0180.0170.0160.0150.0140.013

197.551

X : parts per Million : Carbon13

158482 ——

2
&

142.076

138214 ——

2

129.408 ——

T T T T T T T T
60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0

6.451

Filename tn26-39_Proton-1-7.3df
delta
399.78219838 [Miz]
H proton.
= 26-39
CHLOROFORM-D
single pulse
1D CoMPLEX
3107
Proto
[ppml
Spectrometer NM-ECZ400S/L1
Field Strength 9.389766[T] (400 [MHz])
X_Acq_Duration 2.18628096 [s]
XDoma: 1
< | XFreq 399.78219838 [Miz]
- Xoffsat 5[p)
X Points 16384
o X prescans 1
2 g XResolution 0.45739775 [nz]
& « X_sweep 7.4940048 [kHz]
X Sweep_Clipped = 5.99520384 [kHz]
TEr_Domain Pro
Trr Offset 5 [ppn]
e o TriT] Proton
3 < Tri Fre 399.78219838 [MHz]
e a Trisoffset Ippn]
Cliped FALSE
ans 8
Total_Scans 8
o v
< 8 Relaxation Delay = 5[s]
- Recvr_Gain 56
Temp_Ge 19.4dc]
X_90 Width 5.9[us]
X Acg_Ti 2.18628096[s]
X AngTe 5 [deg]
XAtn 9[dB:
X_pulse 2.95[us]
IFr_Mode ot
Tri Mode ofs
Danfe_Presat FALSE
Initial Wai (s
Repetition Time = 7.18628096(s]
<
9
g
g
5
5 [
IS . N,
]
T T T T T T T T T T T
10.0 9.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0
N A, A \
Cmgneo AN o ne—w 2
EC8Y2xENEe adaz 2
SESTEELE88Y CERE 2
FrEdc s s s < o
X : parts per Million
] Filename n26-39_Carbon_copyl-1-3.3
Author del
Irr_Freq 399.78219838 [Miz]
Experiment carbon.. 3
Sample_Td 6-39
Solvent CHLOROFORM-D
Comment single pulse decoupled gat
Data Format 1D CoMPLEX
Dim Size 26214
X Domain Carbo
DIm_Units [ppn]
Dimensions =
Spectrometer NM-ECZ4008/L1
Field Strength 9.389766[T] (400 [MHz])
X_Acq Duration o[s]
XDomain 13c
100.52530333 [Mz]
100 [ppm]
< 32768
= 1
a 0.96330739 [Hz]
= 31.56565657 [kilz]
2525252525 [kHz]
Proton
5 [ppm]
FALSE
Scans 32
Total_Scans 32
Relaxation Delay = 2[s]
Recvr_Gain 0
_Ge 19.4[4C]
X_90Width = 9.5[us
XAcq_Tas 1.03809024(s]
X AngTe 0 [deg]
X atn 3.3[dB]
X Pulse 3.16666667 [us]
TRitial Wait ils
- Repetition Time = 3.03809024[s]
24
o
[0)
> O. N S
£
2 1u
g
g o
£
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X : parts per Million : Carbon13

Filename n26-40_Proton-1-5.3df
Author delta
Irr Freq 399.78219838 [MHz]
Experiment proton. jxp
Sample_Id £n26-.
Solvent CHLOROFORM-D
Comment. single pulse
Data Format 1p con
Dim Siz 3107
X_Domain Proto
Dim_Units tppm]
Diménsions
Spectrometer INM-ECZ400S/L1
Field Strength = 9.389766[T] (400(MHz])
X_Acq Duration 2.18628096(s]
X“Doma: 1
X Freq 399.78219838 [MHz]
X 0ffset 5(py
< X Points 16564
b - X_prescans 1
3 X Resolution 0.45739775 [8z]
3 X Sweep 7.4940048 [kHz]
X Sweep_Clipped = 5.99520384 [kHz]
IEr Domain Pro
Irr Offset 5(ppm]
TriT Proton
TriFre 399.78219838 [MHz]
Tri_Offset [ppm]
Clipped FALSE
ans 8
Total_Scans 8
=3 = Relaxation Delay = 5[s]
- = Recvr Gain 36
Temp_Gef 18.8[aC]
X_90 Width 5.9[us]
Q 2 XTAcq_Ti 2.18628096[s]
S & X angTe 5 [deg]
X atn 9(d8
X Pulse 2.95[us]
< @) =3 ITr_Mode Off
= = RS TriMode ofs
Danfe_Presat FALSE
Initizl Wai 1s]
Repetition Time = 7.18628096(s]
9
8
E]
b o
2o
]
T T T T T
1 8.0 6.0 5.0 4 3.0 O N~
TS —aan—=r-oa oo = v
q288 53923588 2
HRE% SIBEREEE o p:s
e e e -+ o
X : parts per Million : Proton
- Filenane n26-40_Carbon_copyl-1-4.3
> 1 Author delta
« Tor Freq 39978219838 [Miz]
Experiment carbon. jxp
Sample_Id 6-40
) Solvent CHLOROFORM-D
INE
= Comment. single pulse decoupled gat
Data Format 1D CoMPLEX
Dim Size 26214
< X_Domain Carbo
=3 Dim Units [ppm]
Dimansions =
Spectrometer MM-ECZ400S/L1
=% Field Strength 9.389766[T] (400 [MHz])
S X_Acq Duration ofs]
X Domain 13C
100.52530333 [MHz]
- 100 [ppm]
4 32768
i
0.96330739 [Hz]
= 31.56565657 [kHz]
=) 25.25252525 [kHz]
E| Proton
5 [ppm]
FALSE
Scans 128
<3 Total_Scans 128
N
Relaxation Delay = 2[s]
Recvz Gain 0
< Temp_Get 18.8(dC]
&3 X_90_Width = 9.5[us:
X_Acq_Tis 1.03809024 [s]
X AngTe 30[deg]
Xatn 3.3[a8]
=3 X pulse 3.16666667[us]
2 TRitial Wait iis
Repetition Time 3.03809024(s]
o
g [ SN
=
]
: o ——ty "
2
£
T T T T T T T T T T T T T T T T T
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.
% ~ e onec® esya
2 z g 533 =823
IS b S Fog5e CESe
g % & 882 NSN3
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< Filename sk#7002_10-2.3jdf
- Author FOC
Experiment 2930
sample_Td Parameter file, TOPSPIN Ver
Solvent = CHLOROFORM-D
Comment Parameter file, TOPSPIN Ver
Data Format 1D COMPLEX
Dim Size 32768
X Domain 1
Dim _Units Ippm]
Dimension x
Spectrometer = BRUKER DMX _NMR
Field Strength = 7.0492145[T] (300[Mz])
X_Domain
< X_Freq 300.13185343 [MHz]
i Xoffset 1.85342561 [kHz]
X Points 32768
g ¥ Prescans 2
o] = X Sweep 6.18811881 [kz]
» Scans =
ES
- Temp Get = -1.71444[kK]
o s
JQ 3
<
o
<
K] 0]
g Cl
B
2
= J A 0L
T T T T T T T T T T
1 9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0 o
=N "
EIISRTURL2EE 38 5]
SRR ANSESRS TE <
PSS R PO R SV o
X : parts per Million : 1H
Filename = sK#7002_11-3.3af
Author Foc
Experiment 2gpg30
< sample_Td Parameter file, TOPSPIN Ver
== Solvent = CHLOROFORM-D
Comment Parameter file, TOPSPIN Ver
Data Format 1D COMPLEX
Dim Size 32768
o X pomain 3c
4 DIm Units [ppn]
Dimension
Spectrometer = BRUKER DMX_NMR
Field Strength = 9.39793489[T] (400 [MHz])
o) X_Domain
=] XFreq 100. 62282933 [MHz]
Xoffset 10.06080281 [kHz]
X Points 32768
¥ Prescans 1
X Sweep 24.03846154 [kiiz]
=1 Scans = 1024
=
Temp Get = 298.242(K)
=]
<
27
“
2]
~
27
-
<]
o
<]
2 o
B Cl
e J
= o o
= o 0. S
T T T T T T T T T T T T T T T T T T T T T
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0 110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0 o 1
w

196.973 ——

X : parts per Million : 13C

164.932 ——

LAameTomanaT g
PIBZIIBLLRES
STRERSRRLESST
SuxcadaR S =
FEERCARASEEE

26.707
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4.02

246

1.00

1.OT
1.04

w

0 0102030405060708091.01.1121314151617181920212223242526

Dimensions
Spectrometer

Field_Strength
X_Acq_Duration
XDomain

X Freq

X offset

X“Sweep
X Sweep_Clipped
IFr_Domain

Total_Scans

Relaxation Delay
Gain

Repetition Time

sk#7019_Proton-2-2.3df
delta

39978219838 [MHz]
proton. jxp

single_pulse
1D COMPLEX

INM-ECZ400S/L1

9.389766[T] (400 [MHz])
2.18628096(s]

399.78219838 [MHz]
5(ppm]

16384

1

0.45739775[Hz]
7.4940048 [kHz]
5.99520384 [kHz]
Proton

5 (ppn]

Proton

399.78219838 [MHz]
ppn]

FALSE

8

i
.
&2g
B

1(s)
= 7.18628096[s]

PRE
£ (@]
5z
g '
g M A R Non
]
T T T o
3.0 20 1.0 0
AN IN ®
zowsaaaT®
Z80Ea2832%
==9388nIss
RPN P NI
Filename k#7019 _Carbon-1-4.3df
Author delta
Irr_Freq 399.78219838 [MHz]
Experiment carbon. xp
. Sample_Td k#7019
= Solvent CHLOROFORM-D
Comment single pulse decoupled gat
Data_Format 1D COMPLEX
Dim_Size 26214
X Domain Carbo
=3 Dim Units epm)
o Dimensions -
Spectrometer NM-ECZ400S/L1
Field_Strength 9.389766[T] (400 [MHz])
X_Acq Duration 1.03809024(s]
=1 ¥ Domain 13c
= X Freq 100.52530333 [Miz]
X offset 100 [ppm]
XPoints 32768
X prescans 1
X Resolution 0.96330739 [Hz]
o X sweep = 31.56565657 [kiz]
b ¥ Sweep_Clipped = 25.25252525 [Kiz]
TFr_Domain Proton
Irr Offset 5 [ppm]
Clipped FALSE
Scans 180
o] Total_Scans 180
i Relaxation Delay = 2[s]
Recvr Gain 50
Temp_Get 20.5[dc]
X_90_Width = 9.5[us]
CAcq_Time 1.03809024(s]
=] ¥ AngTe 30[deg]
2 X atn 3.3[a8]
X Pulse 3.16666667 [us]
TRitial Wait ils
Repetition Time = 3.03809024[s]
<7
-
2]
a
2]
a2 (o]
£
E
g N
go o Ph
£
T T T T T T T T T T T T T T T T T T T T T T 2b
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 -10.0
= 2 —gowwoewy ooy == =
g % STELRLILT =388 o3 S
2 = Seidgxrcay = EES =
2 = foodadads e “ o
X : parts per Million : Carbon13

S-55




Volts

L \
0 Ph 2b
(Table 1, entry 7)
5
400+
] pe
[ 0 3
200 =
S K
] R
S Jg
0 T T = T -5
0 10 15 20 25
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 20.322 242235 1.572 9321
2 22.354 15165838 98.428 447757
Totals
15408073 100.000 457078
100 5
o~
S <
. ~
2 -
N
3 50 5
s R
0 — |
T T T T T _5
0 5 10 15 20 25
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 19.462 1648846 50.155 59270
2 21.574 1638680 49.845 49975
Totals
3287526 100.000 109245
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abundance

1.7 1.8 1.9 2.0 2.1 2.2 2.3 2.4

12 13 14 15 1.6

0 010203040506 070809 1.0 1.1

-
5
SEE 2
iy gl © - =3 =3 =3
JElf 18 E TENE
‘ : : ‘ : : : ‘ : : :
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
AN R AN AN
FANARANS S~ Sl bos (hmybmes
233282893288 §5453EEsE sE222anT
2222 URSNANEEEE 3555545358 3535500,

X : parts per Million : Proton

Spectrometer
Field_Strength
X_Acq_Duration

CSweep
X Sweep_Clipped

Total_Scans

Relaxation Delay
Gain

Repetition Time

sk#6050_Proton-1-6.3df

delta

39978219838 [MHz]
on. 3xp

single_pulse
1D COMPLEX

INM-ECZ400S/L1

9.389766[T] (400 [MHz])
2.18628096(s]

399.78219838 [Miz]

5 [ppn]

16384

1

0.45739775 [Hz]

7.4940048 [kHiz]

5.99520384 [kHz]

Proton

5 [ppm]

Proton

399.78219838 [MHz]
ppn]

FALSE

8

8

5(s]

16

171dc)

5.9[us]
2.18628096(s]
5 [deg:

1(s)
= 7.18628096[s]

N
Ph

2c

(thousandths)

T T T T T T T T T T T T T T T T T T T T T T T T T
220.0210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0

= o = nom®mmnT oz oo
b & 252HRTLSeRoRS =283 EE
& g S2RCEREIRSHES ~3€% S5
< S Srda-ooxrrema e B
& g AEIERAREEESC ERER <

X : parts per Million : Carbon13

Comment
Data_Format
Dim Size
X_Domain

DIm Units
Dimensions
Spectrometer

Field Strength

Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_Width
Acq_Time
XAngTe

XAtn

¥ _Pulse

Tnitial Wait
Repetition Time

sk#6050_Carbon-1-3. 3df
delta
399.78219838 [MHz]
carbon. xp
k#6050
CHLOROFORM-D

single pulse decoupled gat
1D COMPLEX

INM-ECZ400S/L1

9.389766[T] (400 [MHz])
1.03809024 [s]

13c

10052530333 [MHz]

100 [ppm]

32768

4

0.96330739 [Hz]

= 31.56565657 [kHz]

25.25252525 [kHz]
Proton

2[s]
50
17(4c]
= 9.5[us]
1.03809024(s]
30[deg]
3.31d8]
3.16666667 [us]
1fs,

3.03809024 (5]

N
Ph

2c
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3
400+ i
&
@ ] 8
i)
— O I
2 200+ =
(a2}
S
) ©
o~
0 ~ | 5
0 5 10 15 20 25 30 35 40
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 26.393 326078 1.969 8289
2 34.964 16235344 98.031 301696
Totals
16561422 100.000 309985
5
400
= -
- . =
= & = o
= 200+ “ z
0 | | 5
0 5 10 15 20 25 30 35 40
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 26.308 9121919 49.771 213204
2 35.048 9205948 50.229 173179
Totals
18327867 100.000 386383
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(Scheme 10)

200 5
el
~
b ~
8 o
2100 =
S 0 S
=
= - =
I
0 ~
T T T T ‘ T ‘ T _5
0 5 10 15 20 25 30 35
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 21.114 99905 2.057 3277
2 30.773 4756851 97.943 103170
Totals
4856756 100.000 106447
100 5
8
S g
b= 50| 8 o =
= =
0 T T T \‘ T ‘ T T _5
0 5 10 15 20 25 30 35
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 21.100 1777129 49.183 58785
2 30.740 1836163 50.817 39341
Totals
3613292 100.000 98126
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194.954

X : parts per Million : Carbon13

160.370 ——

153432 ——

naswunTexaaag cogn
NOESSRaBRYEE S824&
SERASRRESEgR a88s
ST B S == v
SERRABSSLEEE NN

43.087 —__
40.528
40.135

Filename sk#6065_20-2. jdf
Authos FoC
Experiment 2930
Sample_T Parameter file, TOPSPIN Ver
P Solvent CHLOROFORM-D
27 Comment Parameter file, TOPSPIN Ver
Data_Format 1D_CoMPLEX
Dim_Size 32768
 Domain B
DIm Units [ppn]
Dimensions
Spectrometer = BRUKER DMX NMR
Field Strength = 9.39793489(T] (400 [MHz])
X_Domain 1
X Freq 400.13247097 (Miz]
X offset 2.47096654 [kHz]
¥ Points
X Prescans 1
X sweep 8.01282051 [kHz]
Scans 8
Temp Get = 296.4216[K]
2
=
K
s
@
S
<
g
“
& g g
z a &
& 8 g (&
3 = = /e
<
2
= ~N7
N
o
3 N
g
s o Ph
2
E o 4 2d
T T T T T T T T
10.0 9.0 8.0 7.0 6.0 5.0 4.0 0
NSNS A
S5 £2YNIBILLAT 22522339
25 2892FLITESAT TAZSS2RIES
z%E Aqa=38S3atEE IEITIA0SSS
O N L I N S
X : parts per Million : 1H
<] Filename sk#6068_Carbon-1-4.3df
= Author delta
Irr_Freq 399.78219838 [MHz]
Experiment carbon. xp
Sample_Td k#6068
- Solvent CHLOROFORM-D
24
S Comment single pulse decoupled gat
Data_Format 1D COMPLEX
Dim_Size 26214
X Domain Carbo
o Dim_Units [ppm]
b Dimensions
Spectrometer INM-ECZ400S/11
Field_Strength 9.389766[T] (400 [MHz])
X_Acq Duration 1.03809024 [s]
=] Xbonain 13¢
% X Freq 100.52530333 [Miz]
X offset 100 [ppm]
¥ Points 32768
X prescans 1
P X Resolution 0.96330739 [Hz]
24 X sweep 31.56565657 [kHz]
¥ Sweep_Clipped = 25.25252525 [Kiz]
r_Domain Proton
Irr Offset 5 [ppm]
Clipped FALSE
=1 ans 56
< Total_Scans = 256
Relaxation Delay = 2[s]
Recvr Gain 50
- Temp_Get 19.41dc]
> X_90_Width 9.5[us]
i XAcq_Tas 1.03809024(s]
¥ AngTe 30[deg]
Catn 3.3[a8]
X Pulse 3.16666667 [us]
o tial Wait ils
i Repetition Time = 3.03809024(s]
<7
-
- ~N7
<3 N
~ 23
g~
E
g 0]
g o
£
= N
T T T T T T T T T T T T T T T T T T T T T T 0o Ph
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 -10.0
U AN\ 2
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400
(=]
R
) ] N ]
S = 0%
= 2004 =
Lo
8
4 ~
o
0 T T T T T T T -5
0 10 20 30 40 50 60
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 52.950 13664750 92.964 210935
2 57.685 1034167 7.036 12042
Totals
14698917 100.000 222977
5
2 0
D ™
400 i *
e o
17 1 w
E o £
= 200 z
0 T T T T T T \‘ _5
0 10 20 30 40 50 60
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 52915 21095755 49.684 318333
2 57.835 21363823 50.316 296389
Totals
42459578 100.000 614722
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(Scheme 10)

150 5
©
3
100 <
2 o 4
= =
50 ~
3
2
0 — | o~ 5
0 10 20 30 40 50
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 42.506 5874474 96.511 86346
2 48.607 212352 3489 2794
Totals
6086826 100.000 89140
100 5
S w0
w %]
2 50 o & Lo =
2 ~ 2 z
o T ‘\AA T T T T /\ _F/L _5
0 10 20 30 40 50
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 42.807 2319382 51.320 33938
2 48.895 2200040 48.680 28337
Totals
4519422 100.000 62275
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4.0

Dimensions
Spectrometer

Field_Strength
X_Acq_Duration

sk#6066_Proton-1-5.3df
delta
39978219838 [MHz]
proton. jxp

single_pulse
1D COMPLEX

INM-ECZ400S/L1

9.389766[T] (400 [MHz])
2.18628096(s]

3.0

2.0

1.0

X Domain
X Freq 399.78219838 [Miz]
X Offset 5[ppm]
X Points 16384
X_Prescans 1
X Resolution 0.45739775[Hz]
! X Sweep 74940048 [kHz]
= X Sweep_Clipped = 5.99520384 [kiz]
IFz Domain Proton
Ed E3 Irr_Offset 5 [ppm]
3 b Tri“Domain Proton
Tri_Freq 399.78219838 [MHz]
TriToffset ppm]
Clipped FALSE
Scans 8
2 % Total_Scans 8
E S .
- - Relaxation_Delay 5[s]
cvr_Gain 56
emp_Get 19.5[dC]
X i 5.9[us]
L Acq Ti 2.18628096(s]
B g I8 5 [deg]
— - = 9[dB]
= 2.95[us]
£

1(s]
Repetition Time = 7.18628096(s]

|
Lo |8

(thousandths)

9
8
2
g
S
g
3
2
]
T T T T T
50 4.0 3.0 20 1.0 0 N
n
AN o P
Sogavea —avsounS 2e
S290888 82852808
TIASSSe 23o5mnnain
FEdT T cmddadaa
Filename sk#6066_Carbon-1-5.jdf
= Author delta
Irr_Freq 399.78219838 [MHz]
Experiment carbon. xp
Sample_Td k#6066
Solvent CHLOROFORM-D
=7 Comment. single pulse decoupled gat
Data_Format 1D COMPLEX
Dim_Size 26214
X Domain Carbo
Dim_Units Ippn]
E Dimensions -
Spectrometer MM-ECZ400S/L1

Field Strength
X_Acq_Duration

9.389766[T] (400 [MHz])
1.03809024 [s]
13c

XD
X Freq 10052530333 [MHz]
X Offset 100 [ppm]

X Points

32768
X prescans 4

X Resolution
X_Sweep
X_Sweep_Clipped

0.96330739 [Hz]
= 31.56565657 [kHz]
25.25252525 [kHz]

IEr_Domain Proton
Irr Offset 5ppm]
Clipped FALSE
Scans 6

5 Total_Scans

Relaxation Delay

2[s]
Recvr_Gain’ 50
t

Temp_Ge 19.41dc]
X_90_Width = 9.5[us]
1.03809024(s]

CAcq_Time
¥ AngTe 30[deg]
X atn 3.3[a8]
X Pulse 3.16666667 [us]

Initial Wait
| Repetition Time

iis
3.03809024(s]

OMe

o

N

Ph
T T T T T T T T T T T T T T T T T T T T T T T
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0 2e

& 82 2835 @ s&
Al " “S8%% il =0
v gg SN a 9F

2
X : parts per Million : Carbon13
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Volts

OMe

750+ b
500 A
i)
L 0 E
© =
250+ R
N o
X ™
R
O T T T T T T _5
0 5 10 15 20 25 30 35
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 29.723 25013634 90.754 712364
2 32.186 2548428 9.246 68337
Totals
27562062 100.000 780701
5
500
2 2
s I
250 E
=
0 == -5
0 10 15 20 25 30 35
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 28.770 17469439 49.877 497156
2 31.205 17555906 50.123 467809
Totals
35025345 100.000 964965
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Volts

OMe

(Scheme 10)

300
] 2
200 >
o [%]
N +
E Lo =
z
100 ©
X
] &
0 o -5
0 5 10 15 20 25 30 35
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 28.980 4807698 97.594 134248
2 31.126 118525 2.406 2254
Totals
4926223 100.000 136502
5
500
2 2
2 o2
250 E
=
0 T T T T — T _5
0 10 15 20 25 30 35
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 28.770 17469439 49.877 497156
2 31.205 17555906 50.123 467809
Totals
35025345 100.000 964965
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E Filename sk#6079_Proton-2-6.3df
Author delta

£ Irr_Freq 39978219838 [MHz]
Experiment proton. jxp

E Sample_ld 5Kk#6079
Solvent CHLOROFORM-D

E Comment single pulse
Data_Format 1D COMPLEX

E Dim_Size 13107
X Domain Proto
Dim Units [ppm]

E Dimensions =x
Spectrometer TNM-ECZ400S/L1

9.389766[T] (400 [MHz])

Field_Strength
2.18628096(s]

X_Acq Duration

XDomain

X Freq 399.78219838 [MHz]
= X offset 5 [ppm]

X Points

16384
1

0.45739775 [Hz]

XSweep = 7.4940048[kHz]
E X_Sweep_Clipped = 5.99520384 [kiiz]
Ifr_Domain Proton
3 Irr Offset 5 [ppm]
Tri_Domain Proton
3 TriZFreq 399.78219838 [MHz]
Tri_Offset ppm]
Clipped FALSE
= cans 8

Total_Scans 8

Relaxation Delay = 5[s]
Gain 6

o
] Re
E € b2 20.414c]
5.5[us]
E 5 2 @ 2.18628096(s]
e = X
E fg f% f% 2.95[us]
= = /= ot
= oee
FALSE
3 [s1

CF3

0.102030405060708091.01112131415161.7181.9202.12223242526

—
e
]

9
8
2
g
S
g
3
2
]
T T T T T T T T T T
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 AN
IS AN AN Oyt
2f
Soaacaro®nEsEa XL CAN - ®O s RRITONCO
RRCUESREEREEEY ZREEHUC LY BEIFEYLS
Fdozsdaaad==33 AIIIIIT S === SS33:e3El
R FFFFFFFFFF S M
X : parts per Million : Proton
Filename k#7004_Carbon-1-5.jdf
=1 Author delta
> Irr_Freq 399.78219838 [MHz]
Experiment carbon. xp
Sample_Td k#7004
Solvent = CHLOROFORM-D
- Comment single pulse decoupled gat
> Data_Format 1D_COMPLEX
® Dim_Size 26214
X Domain Carbo
DIm Units [ppm]
Dimensions
Spectrometer NM-ECZ400S/L1
24 Field_Strength 9.389766[T] (400 [MHZ])
X Acq Duration = 1.03809024[s]
%D 13c
X Freq 100.52530333 [Miz]
X offset 100 [ppm]
¥ Points 32768
< X prescans 1
< X Resolution 0.96330739 [Hz]
X sweep 31.56565657 [kHz]
¥ Sweep_Clipped = 25.25252525 [Kiz]
TFr_Domain Proton
Irr Offset 5 [ppm]
Clipped = FALSE
=1 Scans 524
“ Total_Scans 524
Relaxation Delay = 2[s]
Recvr_Gain 50
Temp_Get 20.414C]
X_90_Width 9.5[us]
| (Acq_Time 1.03809024(s]
<~ ¥ AngTe 30[deg]
X atn 3.3[a8]
X Pulse = 3.16666667[us]
Tnitial Wait ils
Repetition Time = 3.03809024[s]
2]
-
2]
I
CF,
| ‘ l °
I T
o PR} Dk
Prlonm I W S L o A “Non
T T T T T T T T T T T T T T T T T T T T T T T o
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0 2f
= g CREASERERARERNR 2838 g2
= 3 S2ENF2LELRALRAR ~3%¢< S5
o 2 e L Rl ErgS B
2 2 Tooonnodaaaqaan meee A
X : parts per Million : Carbon13

S-66



Filename sk#6079_10-2.3df
Authos FoC
< Experiment zgflan
] Sample_T Parameter file, TOPSPIN Ver
Solvent CHLOROFORM-D
Comment Parameter file, TOPSPIN Ver
Data_Format 1D COMPLEX
Dim_Size 65536
 Domain 19F
Dim_Units [ppn]
Dimensions
Spectrometer = BRUKER DMX NMR
o Field Strength = 9.39793489(T] (400 [MHz])
<7 X_Domain 198
X Freq 376.46071638 [Miz]
X offset -37.64983632 [kiiz]
¥ Points 65536
X Prescans 1
X sweep 89.28571429 [kHz]
Scans 16
Temp Get = 295.0711[K]
<
-
<
o
CF3
. o
‘,,\Ph
(o]
2f

(Thousands)

-62.997

T
-70.0

T
-90.0

T
-110.0

T
-130.0 -150.0

T
-170.0

T
-190.0

T
-210.0

X : parts per Million : 19F
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5
400+ ~
%) - (%]
= -0 s
= 200 E
o~
«
] <
0 T = i —‘r T ‘ -5
0 5 10 15 20 25
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 16.162 148865 1.159 3552
2 17.721 12694607 98.841 288450
Totals
12843472 100.000 292002
5
200 1
3 g
2 ] S 2
€ - K °
= 100 z
0 T T T : T _5
0 5 10 15 20 25
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 16.647 4495791 49.184 105366
2 18.442 4644904 50.816 95516
Totals
9140695 100.000 200882
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(Scheme 10)

5
2004
(=)
] 3 @
1% .
= 2 L0 s
= 100 z
o
| 5
<
0 T T 1\\—’% T T -5
0 10 20 30 40 50
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 46.570 97308 1.358 1559
2 49.658 7068042 98.642 97512
Totals
7165350 100.000 99071
5
300
] g o
a 200 < ]
= 5 g -0 o
= ] z
100
0 T T T \/\\ — T -5
0 10 20 30 40 50
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 46.740 8830029 49.832 136714
2 50.152 8889675 50.168 120267
Totals
17719704 100.000 256981
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4.0

3.0

8.3

Dimensions
Spectrometer

Field_Strength
X_Acq_Duration
XDomain

X Freq

X offset

X“Sweep
X Sweep_Clipped

sk#6080_Proton-1-7.3df
delta

39978219838 [MHz]
proton. jxp

single_pulse
1D COMPLEX

INM-ECZ400S/L1

9.389766[T] (400 [MHz])
2.18628096(s]

399.78219838 [MHz]
5(ppm]

16384

1

0.45739775 [Hz]
7.4940048 [kHz]
5.99520384 [kHz]

196.688

X : parts per Million : Carbon13

160.638
159.603

55.468 ——
43384 —
40.528 —

TEr_D Proton
Irr Offset 5 [ppm]
- Tri“Domain Proton
2 Tri“Freq 399.78219838 [MHz]
“ Trisoffset ppm]
CliPped FALSE
Scans 8
Total_Scans 8
e g -
o o Relaxation Delay = 5[s]
Recvr_Gain 16
Temp_Ge 19.3[dc]
© E s |z X_90 Width [us]
2 g g /3 XAcq Tine 2.18628096[s]
= B = [= X AngTe deg]
XAt 9[dB]
X_pulse = 2.95[us]
IFr_Mode ot
TriMode ofs
Danfe_Presat FALSE
Initial Wai (s
Repetition Time = 7.18628096(s]
<
OMe
9
£
| o
E
2 A
] N
T T T T T T T Ph
1 9.0 7.0 6.0 3.0 20 1.0 (0]
I L
N 29
z=q 3 crrg Focmnm o “
238 £EEE  Zggzk o 2
2% B2 8838@8hn & &
AN FFmm  mmmcddd o =
X : parts per Million : Proton
Filename k#6080_Carbon-1-3.Jdf
Author delta
Irr_Freq 399.78219838 [MHz]
Experiment carbon. xp
Sample_Td k#6080
Solvent CHLOROFORM-D
Comment single pulse decoupled gat
Data_Format 1D COMPLEX
Dim_Size 26214
X Domain Carbo
Dim_Units Ippn]
Dimensions -
Spectrometer NM-ECZ400S/L1
Field_Strength 9.389766[T] (400 [MHz])
X_Acq Duration 1.03809024(s]
¥ Domain 13c
X Freq 100.52530333 [Miz]
X offset 100 [ppm]
¥ Points 32768
X prescans 1
X Resolution 0.96330739 [Hz]
X sweep = 31.56565657 [kiz]
¥ Sweep_Clipped = 25.25252525 [Kiz]
TFr_Domain Proton
Irr Offset 5 [ppm]
Clipped FALSE
Scans 56
Total_Scans 256
Relaxation Delay = 2[s]
Recvr Gain 50
Temp_Get 19.314C]
X_90_Width = 9.5[us]
CAcq_Time 1.03809024(s]
¥ AngTe 30[deg]
X atn 3.3[a8]
X Pulse 3.16666667 [us]
Tnitial Wait ils
Repetition Time = 3.03809024[s]
OMe
£
3
2 (0]
g
£ N
£ o Ph
T T T T T T T T T T T T T T T T T T T T T
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

29
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400
] o
» = ®
2 200 < Lo =
= =
S
B o
=
o~
0 T T ‘ T T ‘ -5
0 20 30 40 50
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 29.690 381944 1913 4084
2 46.730 19580072 98.087 148012
Totals
19962016 100.000 152096
400 5
7 [3e)
<
@ =) ~ -S
= 2004 ~ g 0 °
= ~ £
<
0 T T T = /\ ‘ -5
0 10 20 30 40 50
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 30413 11647490 49.942 171650
2 47.487 11674486 50.058 95828
Totals
23321976 100.000 267478
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© Filename ski#6082_Proton-1-6.3df
g Author delta
Irr_Freq 39978219838 [MHz]
Experiment proton. jxp
Sample_td Skit6082
= Solvent CHLOROFORM-D
Comment single pulse
Data_Format 1D COMPLEX
- Dim_Size 13107
X_Domain Proto
Dim_Units [ppm]
. Dimensions X
s Spectrometer INM-ECZ400S/L1
Field Strength 9.389766[T] (400 [MHz])
~ X_Acq_Duration 2.18628096(s]
= XDomain
X Freq 399.78219838 [MHz]
X offset 5 [ppm]
- XPoints 16384
= X prescans 1
XResolution 0.45739775 [Hz]
XSweep 7.4940048 [kHiz]
X_Sweep_Clipped = 5.99520384 [kiiz]
= Ifr_Domain Proton
* Irr Offset 5 [ppm]
2 Tri_Domain Proton
Y o TriZFreq 399.78219838 [MHz]
= Ny Tri_Offset ppm]
= Clipped FALSE
cans 8
Total_Scans 8
Relaxation Delay = 5[s]
2 = Recvr_Gain 36
> 1S 2 T 19.31dc]
= o o - X_90 Width [us]
g g /9 X“Acq_Time 2,18628096(s]
= 2 = /3 X AngTe 45[deg]
© CAtn 0.9[dB]
=7 XPulse = 2.95[us]
ITr_Mode off
TriMode otf
Dante_Presat FALSE
= Initial Wai i

1(s)
Repetition Time = 7.18628096(s]

0 0‘.1 0.‘2 013 0‘.4

9
3
2
g
E
2 o
]
T T T T T T T T T T T
10.0 9.0 8.0 7.0 6.0 50 4.0 3.0 20 1.0 0 N
N, AN AN o ™
nESoanannesnD CNoCNa9DS—n MNS =Rt oY 2h
YEER25RBA8ECR SO829R822EE CuRadzasd
IREAG2IS20=838 SIS BBEEE £58888L3G
A ] FEFFTIFFIIT Mmoo
X : parts per Million : Proton
] Filename sk#6082_Carbon-1-3.Jdf
Author delta
Irr_Freq 399.78219838 [MHz]
Experiment carbon. xp
Sample_Td k#6082
- Solvent CHLOROFORM-D
< Comment. single pulse decoupled gat
Data_Format 1D COMPLEX
Dim_Size 26214
X Domain Carbo
=3 Dininsions S aT
© Spectrometer JNM-ECZ400S/L1
Field_Strength 9.389766[T] (400 [MHz])
X_Acq Duration 1.03809024 [s]
¥ Domain 13c
=1 X rreq 100. 52530333 [Miiz]
= X offset 100 {ppm]
¥ Points 32768
X prescans 1
X Resolution 0.96330739 [Hz]
X sweep = 31.56565657 [kiz]
=1 ¥ Sweep_Clipped = 25.25252525 [Kiz]
3 Iz Domdin Proton
Irr Offset 5 [ppm]
Clipped FALSE
Scans 56
Total_Scans 256
4 Relaxation Delay = 2[s]
axation Delay s
e Recvr Gain 50
Temp_Get 19.41dc]
X_90_Width = 9.5[us]
CAcq_Time 1.03809024(s]
- ¥ AngTe 30[deg]
> 1 X atn 3.3[a8]
= X Pulse 3.16666667 [us]
Tnitial Wait ils
Repetition Time = 3.03809024[s]
2]
-
2]
I
=1 0]
£ N
2 o Ph
g
Z o
2 2h
T T T T T T T T T T T T T T T T T T T T T T T
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0
o 3 csza o 2
2 g =83e g% 2
2 2 “E8% <0 B
IS S S g oo =
& g NN R &
X : parts per Million : Carbon13
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400
- N
~
» ™ w
2 200 " 0 3
= z
D
8 =2
0 ; | |
T T T T T _5
0 10 15 20 25 30
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 17.159 576157 2.185 7636
2 23.712 25794626 97.815 183519
Totals
26370783 100.000 191155
150 5
100 S
e ~ IS a
3 - ~ -0 o
= 50- S E
0 S
T T ‘ T T T _5
0 10 15 20 25 30
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 17.362 4658084 49.643 57351
2 24.120 4725141 50.357 35396
Totals
9383225 100.000 92747
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4.00

0 0.10203040506070809101.1121314151.61.7181920212223242526

abundance

R

1.00

6.00
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S
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4.0

G t®mo waTES
2z 3%z g9%82
a8 887 s33 a5
FF e A e

447

2

2473

1.0

Qwaa
282
adadg

Dimensions
Spectrometer
Field_Strength
X_Acq_Duration
XDomain

X Freq

X offset

X“Sweep
X Sweep_Clipped
IFr_Domain

Total_Scans

Relaxation Delay
Gain

Repetition Time

¢}

2i

i
.
&2g
B

sk#6081_Proton-1-9.jdf
delta

39978219838 [MHz]
proton. jxp

single_pulse
1D COMPLEX

INM-ECZ400S/L1

9.389766[T] (400 [MHz])
2.18628096(s]

399.78219838 [MHz]
5(ppm]

16384

1

0.45739775[Hz]
7.4940048 [kHz]
5.99520384 [kHz]
Proton

5 (ppn]

Proton

399.78219838 [MHz]
ppn]

FALSE

8

1(s)
= 7.18628096[s]

N
Ph

(thousandths)

161.002 ——

44265 ——
39.627
36.206 ——

Comment
Data_Format
Dim Size
X_Domain

DIm Units
Dimensions
Spectrometer

Field Strength
X_Acq_Duration
XDomain

X Freq

X Offset

¥ Points
XPrescans
XResolution
X_Sweep
X_Sweep_Clipped
Ifr_Domain

Irr Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr Gain
Temp_Get
X_90_Width
Acq_Time
XAngTe

XAtn

¥ _Pulse

Tnitial Wait
Repetition Time

sk#6081_Carbon-1-3.3df
delta

399.7
carbor

k#6081
CHLOROFORM~D

8219838 [MHz]
n. 3xp

single pulse decoupled gat
1D COMPLEX
6:

INM-ECZ400S/L1

9.389766[T] (400 [MHz])
1.03809024 [s]

13c

10052530333 [MHz]

100 [ppm]

32768

4

0.96330739 [Hz]

= 31.56565657 [kHz]

25.25252525 [kHz]
Proton

2(s]

50

19.314C]
9.5[us]
1.03809024(s]
30[deg]
3.3[a8]
3.16666667 [us]
1ls
3.03809024(s]
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Volts

RN

0 Ph 2i
(Scheme 3)
400 5
38
200+ -0 o
. 1S3
] 3
o
0 T T T T T —"_/\ ‘ -5
0 2 4 6 8 10 12 14 16
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 10.889 4747362 94.869 299785
2 12.503 256739 5.131 14090
Totals
5004101 100.000 313875
400 5
©
S
1 o
17 w0
= 200 -0 s
= =
0 T T T —‘\r ‘ T -5
0 4 6 8 10 12 14 16
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 10.896 4437963 50.802 283043
2 12.466 4297760 49.198 234032
Totals
8735723 100.000 517075
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3
B
X : parts per Million : Carbon13

27 Filename sk#10-071_10-5.3df
Authos FoC
Experiment 2930
Sample_T Parameter file, TOPSPIN Ver
Solvent CHLOROFORM-D
Comment Parameter file, TOPSPIN Ver
- Data_Format 1D COMPLEX
& Dim_Size 32768
=  Domain B
Dim_Units [ppn]
- Dimensions
& Spectrometer = BRUKER DMX NMR
“
Field Strength = 9.39793489(T] (400 [MHz])
- X_Domain 1
> g X Freq 400.13247097 (Miz]
° - X Offset 2.47096654 [kHz]
¥ Points
2 X prescans T
o = = X sweep 8.01282051 [kiiz]
S S Scans 4
& &
<] Temp Get = 295.2167[K]
“ 2 2
<]
~
2]
-
=]
o
=1 o
3 Nen
§ (e}
2 2j
E
T T T
10.0 9.0 1.0
2=a
2z¢
885
=c3
X : parts per Million : 1H
Filename k#8038 _Carbon_copyl-1-4.3
Author delta
- Irr_Freq 399.78219838 [MHz]
> Experiment carbon. xp
S Sample_Id sk#8038
Solvent CHLOROFORM-D
Comment single pulse decoupled gat
Data_Format 1D COMPLEX
S Dim_Size 26214
=] X Domain Carbo
DIm Units [ppn]
Dimensions
Spectrometer MM-ECZ400S/L1
Field_Strength 9.389766(T] (400 [MHz])
<3 X Acq Duration = Ofs]
~ ¥ Domain 13c
X Freq 100.52530333 [Miz]
X offset 100 [ppm]
XPoints 32768
X prescans 1
- X Resolution 0.96330739 [Hz]
2 X sweep 31.56565657 [kHz]
¥ Sweep_Clipped = 25.25252525 [Kiz]
r_Domain Proton
Irr offset 5 [ppm]
Clipped FALSE
ans 39
2] Total_Scans = 339
2 .t
Relaxation Delay = 2[s]
Recvr_Gain 50
Temp_Get 19.41dc]
X_90_Width 9.5[us]
- XTAcq_Time 1.03809024(s]
H ¥ AngTe 30[deg]
Catn 3.3[a8]
X Pulse 3.16666667 [us]
tial Wait ils
Repetition Time = 3.03809024(s]
=3
-
2]
I
<]
z
3
5 0]
2-° N
- T T T T T T T T T T T T T T T T T T (o] Ph
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 2j
& g g Y0Ez2Re gz =8y o
el 2 % SSaxdng Sen g Sn =
= g 2 dagxe < =Su EEES Lo @
= o omaodaz s o aa =
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Volts

(=23
40 3
=
] 3
-0 o
20 z
o
(3]
] e
0 T T ! T — _5
0 4 6 10 12
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 9.339 429817 97.856 30884
2 10.361 9415 2.144 709
Totals
439232 100.000 31593
1000 5
17 w
2 500 0 5
= z
=\ S
O T T T - _5
0 4 6 8 10 12
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 9.336 10621377 50.738 794060
2 10.348 10312510 49.262 748874
Totals
20933887 100.000 1542934
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(Scheme 10)

5
400+
2 2
S 200 K 2
(o]
b 8
> =)
o =
0 T T T _"- T ‘ _5
0 4 6 10 12
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 9.009 4678830 98.944 334709
2 10.008 49928 1.056 3354
Totals
4728758 100.000 338063
1000 5
17 [%2]
2 500 0 5
= z
=\ 2
0 : : - -5
0 4 6 8 10 12
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 9.336 10621377 50.738 794060
2 10.348 10312510 49.262 748874
Totals
20933887 100.000 1542934
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5.0

4.0

3.0

2.0

1.0

Dimensions
Spectrometer

Field_Strength
X_Acq_Duration
XDomain

X Freq

X offset

X“Sweep
X Sweep_Clipped
IFr_Domain

Total_Scans

Repetition Time

Relaxation Delay
Gain

sk#8032_Proton-4-2.3df
delta

39978219838 [MHz]
proton. jxp

single_pulse
1D COMPLEX

INM-ECZ400S/L1

9.389766[T] (400 [MHz])
2.18628096(s]

399.78219838 [MHz]
5(ppm]

16384

1

0.45739775[Hz]
7.4940048 [kHz]
5.99520384 [kHz]
Proton

5 (ppn]

Proton
39978219838 [MHz]
ppn]

FALSE
8

8
5(s]
56
21[dc]

5.9[us]
2.18628096(s]
5 [deg]

[
~
8
g

1(s)
= 7.18628096[s]

162.085 ——
160.341

*
%
S

X : parts per Million : Carbon13

A
126.198 —— <
&
76.684
76.377 7_

139.968 ——
133.691
129.245
431
108.633 ——
100.181 ——
77.326
77.000
55717 ——
43978 —
39.790 ——
27.888 —

128,

9
§ MeO. o
E
E ML
] N
T T T T o Ph
10.0 9.0 8.0 7.0 1.0
% 2k
22g=maagnsn
288508281288
SRS ERER
IOUSUSREE
X : parts per Million : Proton
Filename k#8032_Carbon-1-3.df
S Author delta
& Irr_Freq 399.78219838 [MHz]
Experiment carbon. xp
Sample_Td k#8032
Solvent CHLOROFORM-D
Comment single pulse decoupled gat
S Data_Format 1D COMPLEX
o Dim_Size 26214
X Domain Carbo
Dim_Units Ippn]
Dimensions -
Spectrometer NM-ECZ400S/L1
< Field Strength 9.389766(T] (400 [MHz])
~ X_Acq_Duration 1.03809024[s]
¥ Domain 13c
X Freq 100.52530333 [Miz]
X offset 100 [ppm]
¥ Points 32768
- X prescans 1
v X Resolution 0.96330739 [Hz]
X sweep = 31.56565657 [kiz]
¥ Sweep_Clipped = 25.25252525 [Kiz]
TFr_Domain Proton
Irr Offset 5 [ppm]
Clipped FALSE
< Scans 56
“ Total_Scans 256
Relaxation Delay = 2[s]
Recvr Gain 50
Temp_Get 20.7[4C]
X_90_Width = 9.5[us]
< (Acq_Time 1.03809024(s]
~ ¥ AngTe 30[deg]
X atn 3.3[a8]
X Pulse 3.16666667 [us]
Tnitial Wait ils
Repetition Time = 3.03809024[s]
<
-
MeO.
o
2 W
E ph
g (0]
3 2k
£
T T T T T T T T T T T T T T T T T T T T T
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0




MeO

O
0 Ph 2k
(Scheme 3)
5
e
2001 &
o
1) ] w
E o £
= 100 =
~
3
] =
0 T T T T \—r T _5
0 2 4 6 10 12 14 16 18
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 12.359 2860590 98.197 141531
2 14.687 52527 1.803 1877
Totals
2913117 100.000 143408
5
40
» B . a
+ ~ —~ —
= -0
2 20- ¥ g 2
/\ | j\ |
0 T T T T T ‘\ T T _5
0 2 4 6 10 2 14 16 18
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 12.379 219191 49.350 10872
2 14.687 224966 50.650 9251
Totals
444157 100.000 20123
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MeO

(Scheme 10)

200 5
%) oW
2 100 0 5
= z
<t
. N
=
0 = T T T ‘ _5
0 2 4 6 8 10 12 14 16
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 11.969 3156159 98.763 160597
2 14.224 39541 1.237 1692
Totals
3195700 100.000 162289
5
40 -
% =z
» b o «© »
= - = 0 3
= 20 z
0 T T T T T ‘r\ T _5
0 4 6 8 10 12 14 16
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 12.351 433155 49.238 21733
2 14.649 446553 50.762 18488
Totals
879708 100.000 40221
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Filename sk#8020_Proton-1-4.3df
Author delta
<] Trr_Freq 399.78219838 [MHz]
— Expariment proton. jxp
Sample_td sKk#8020
Solvent CHLOROFORM-D
e Comment. single pulse
Data_Format 1p CoMPLEX
Dim_Size 13107
X_Domain Proto
o] Dim_Units Ippm]
- Diménsions -x
Spectrometer TNM-ECZ400S/11
- Field Strength = 9.389766[T] (400(MHz])
=7 X Acq Duration = 2.18628096[s]
X"Doma:
X Freq 399.78219838 [MHz]
Xoffset 5(ppm)
1 X Points 16584
- X Prescans 1
X Resolution 0.45739775 [Hz]
X Sweep 7.4940048 [kHz]
o w X Sweep_Clipped = 5.99520384 [kHz]
S -4 IFr Domain Proton
- Trroffset 5 (ppm]
Tri“Domain Proton
o Tri“Freq 399.78219838 [MHz]
2 TrisOffset ppm]
oo - Clipped FALSE
BN E Scans. 8
2z = Total_Scans 8
=1 I
S 33 5 Relaxation Delay = 5[s]
3 Recvz Gain 46
Temp_Gef 20[dc]
< X_90 Width 5.9[us]
24 ¥Acq Tine 2.18628096(s]
X angTe 5 [deg]
Catn 9(d8]
X Pulse 2.95[us]
] IFx_Mode oge
s TriMode ofs
Danfe_Presat FALSE
Initial Wai 1ts)
<« Repetition Time = 7.18628096[s]
S
«]
S
]
S
3 24
2 BN
E o Ph
2
3 2|
T T T T T T T
10. 9.0 0 7.0 6.0 50 2.0
N A A
=2 Z o oanong
T3 25 eRaea
=5 g3 =aa=aan
- cddciddccia
Filenane sk#8020_Carbon-1-3. 3df
Author delta
Trr_Freq 399.78219838 [MHz]
Experiment carbon. jxp.
S sample_Id k#8020
o] Solvent = CHLOROFORM-D
Comment. single pulse decoupled gat
Data_Format 1p CompLEX
Dim Size 26214
- X Domain Carbo
o Dinansions e
Spectrometer NM-ECZ4008/11
Field Strength = 9.389766[T] (400[MHz])
X Acq Duration = 1.03809024[s]
<] X-Doma: Tic
= X Freq 100.52530333 [MHz]
XTofset 100 {ppm]
X points 32768
X prescans 4
X Resolution 0.96330739 [z]
° X sweep 3156565657 [kiiz]
23 X Sweep_Clipped = 25.25252525 [kHz]
Iz Domain Proton
Trr offset 5 [ppm)
Clibped FALSE
Scans 56
o] Total_Scans 256
“ Relaxation Delay = 2[s]
Recvr Gain 50
Temp_Get 20.31dc]
X_90_Width 9.5[us]
Chcq_Time 1.03809024(s]
S X angTe 30[deg]
<7 X_Atn 3.3[dB]
X pulse = 3.16666667 [us]
TRitial Wait iis
Repetition Time = 3.03809024(s]
2]
-
2]
&
o
N
o Ph
2

T T T T T T T T T T T T T T T T T T T T
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 1

199.324 ——

X : parts per Million : Carbon13

159.047 ——

208

3
g

AN

Sricio

114.823

2
e
&

128.411

wr g
SITEZT
ASaox
Coigieos
SHR&8E

140,

AN

77316
77.000
76.684
75.764

3=

o
2
=]
g

39.30:

g
=
<

29.642




') Ph 92|
(Scheme 3)
200 5
] S
Lo
e 100 -0 3
= z
] I
&
0 > T T T —— T -5
0 10 15 20 25 30
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 22.124 40110 1.182 1377
2 24.520 3353730 98.818 93045
Totals
3393840 100.000 94422
100 5
~
g 5
: Lo
2 50- S PR
< :
0 T T T : _r T _5
0 10 15 20 25 30
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 22.067 1255236 49.909 42615
2 24.532 1259823 50.091 36901
Totals
2515059 100.000 79516
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0.102030405060708091.01.1121314151617181.92.0212223242526

332
298

2.00

1.00
1.05

i
.
&2g
B

abundance

3.801 —

T
1.0

sk#7027_Proton-1-7.3df
delta

39978219838 [MHz]
proton. jxp

single_pulse
1D COMPLEX

INM-ECZ400S/L1

9.389766[T] (400 [MHz])
2.18628096(s]

399.78219838 [MHz]
5(ppm]

16384

1

0.45739775[Hz]
7.4940048 [kHz]
5.99520384 [kHz]
Proton

5 (ppn]

Proton

399.78219838 [MHz]
ppn]

FALSE

8

1(s)
= 7.18628096[s]

OMe
20

4.0 5.0 6.0 7.0 8.0 9.0

3.0

(thousandths)

34

T T T T T T T T T T T T T T T T T T
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0

w

160.849 ——
55228 —
44,697 ——
38,679 ——

199.007
158.089

]

sk#7027_Carbon-1-4.3df
delta
399.78219838 [MHz]
carbon. xp
k#7027
CHLOROFORM-D

single pulse decoupled gat
1D COMPLEX
6:

INM-ECZ400S/L1

9.389766[T] (400 [MHz])
1.03809024 [s]

13c

10052530333 [MHz]

100 [ppm]

32768

4

0.96330739 [Hz]

= 31.56565657 [kHz]

25.25252525 [kHz]
Proton

2(s]

50

19.81dC]
9.5[us]
1.03809024(s]
30[deg]
3.3[a8]
3.16666667 [us]
1ls
3.03809024(s]

OMe
20




5
2
500 <
17 w0
E o £
= z
250+ =
]
L
0 1 1 1 1 1 1 1 _5
0.0 2.5 5.0 1.5 10.0 12.5 15.0 17.5 20.0
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 14.091 10069190 92.625 418629
2 15.889 801769 7.375 29035
Totals
10870959 100.000 447664
5
<
400+ < S
< °ﬂ
~ 2
3 ] 8
% -0 )
= 200+ =
0 ‘ ‘ ‘ ‘ -5
0.0 2.5 5.0 1.5 10.0 12.5 15.0 17.5 20.0
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 14414 7056671 49.462 284308
2 16.204 7210077 50.538 262324
Totals
14266748 100.000 546632
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O
OMe 29
(Scheme 10)
5
N
400+ ~
©
17 N %]
s -0 S
= 200 < z
&
] =
0 T T T T T — T T -5
0.0 2.5 5.0 1.5 10.0 12.5 15.0 17.5 20.0
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 14.204 475678 6.689 24801
2 16.712 6635694 93.311 281192
Totals
7111372 100.000 305993
5
<
400+ < S
< N
- 2
3 ] 8
B -0 5
= 200+ =
0 1 1 1 1 1 T 1 _5
0.0 2.5 5.0 1.5 10.0 12. 15.0 17.5 20.0
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 14414 7056671 49.462 284308
2 16.204 7210077 50.538 262324
Totals
14266748 100.000 546632
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Filename skf7031_Proton-2-5.3df
S Author delta
“ Irr_Freq 39978219838 [MHz]
Experiment proton. jxp
Sample_ld k#7031
Solvent CHLOROFORM-D
Comment single pulse
Data_Format 1D COMPLEX
Dim_Size 13107
X Domain Proto
Dim Units [ppm]
Dimensions =x
Spectrometer TNM-ECZ400S/L1
<
<~ = oo Field Strength 9.389766[T] (400 [MHz])
- 2 (8 X_Acq_Duration 2.18628096(s]
a e X Domain
X Freq 399.78219838 [Miz]
~ X offset 5 [ppn]
g X Points 16384
o Xprescans 1
XResolution 0.45739775 [Hz]
© oFa s Y X sweep 7.4940048 [kHiz]
3 S =3 B X Sweep_Clipped = 5.99520384 [kHz]
s < - P TEr_Domain Proton
P Irr Offset 5 [ppm]
e Tri“Domain Proton
Tri“Freq 399.78219838 [MHz]
Trisoffset ppm]
CliPped FALSE
Scans 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr_Gain 16
Temp_Ge 19.1dc]
X_90 Width 5.9[us]
X2cq Tine 2,18628096(s]
< X AngTe 5 [deg]
I XTAtn 9[dB]
X_pulse 2.95[us]
IFr_Mode ot
TriMode ofs
Danfe_Presat FALSE
Initial Wai (s
Repetition Time = 7.18628096(s]
<
9 o
3
2
g
S "
] LJM U
£° o
T T T T T T T T T T T
10.0 9.0 8.0 7.0 6.0 50 3.0 2. 1.0 0
NS —IN. AN 2
Gmoog-mTTnng QT nnN—Co® CoYONBoT®o
HOSR8rRIIass RELTE282RS® C8I8TRTIER
TEAAAAAa= =SS TEEEada== SSS8SevtITa
N FEFF TSI A LSS Am oo eloiol
X : parts per Million : Proton
Filename k#7031_Carbon-1-3.3df
Author delta
Irr_Freq 399.78219838 [MHz]
Experiment carbon. xp
< Sample_Td k#7031
N Solvent = CHLOROFORM-D
Comment single pulse decoupled gat
Data_Format 1D COMPLEX
Dim_Size 26214
- X Domain Carbo
4 Dim_Units Ippn]
Dimensions
Spectrometer NM-ECZ400S/L1
Field_Strength 9.389766[T] (400 [MHz])
X_Acq Duration 1.03809024 [s]
=3 X-Domain Tic
[ X Freq 100.52530333 [Miz]
X offset 100 [ppm]
¥ Points 32768
X prescans 1
X Resolution 0.96330739 [Hz]
o X sweep 31.56565657 [kHz]
& ¥ Sweep_Clipped = 25.25252525 [Kiz]
TFr_Domain Proton
Irr Offset 5 [ppm]
Clipped FALSE
Scans 56
<] Total_Scans 256
v Relaxation Delay = 2[s]
Recvr Gain 50
Temp_Get 19.11dc]
X_90_Width 9.5[us]
CAcq_Time 1.03809024(s]
=1 ¥ AngTe 30[deg]
~ X atn 3.3[a8]
X Pulse = 3.16666667[us]
Tnitial Wait 1ls]
Repetition Time = 3.03809024[s]
=4
-
o] (0]
I
o
2p
T T T T T T T T T T T T T T T T T T T T T T
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 -10.0
2 a2 LOIRRESE 8837 g 28
5 2 ZREITEER G388 g= g g
% = Cuicdagiea segn f3 = =
S g £006a882 mRER 35 &8 &

X : parts per Million : Carbon13
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O
2p
(Scheme 3)
5
500+
a 5
% -0 o
= 250+ =
g
s <
0 T T T ‘ T \‘ -5
0 10 15 20 25 30 35
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 21.487 266836 0979 7264
2 26.585 26996289 99.021 444525
Totals
27263125 100.000 451789
5
400 o
— 0
a 1 ~ 8 ]
e ~ ] o
= 200+ ~ =
0 T T T ‘ T K T ‘ _5
0 10 15 20 25 30 35
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 21.172 9316071 50.014 240052
2 27.055 9310784 49.986 165843
Totals
18626855 100.000 405895
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3.0

2.0

1.0

0.93

2.99

1.00
1.04

Dimensions
Spectrometer

Field Strength

X_Acq_Duration

XDomain

X Freq

X Offset

X Points

X prescans

XResolution
weep

X_Sweep_Clipped

TEr_Domain

lajenlele)

>
a0

Total_Scans =

Relaxation Delay =
Gain

sat
Initial Wait
Repetition Time =

sk#7023-2_Proton-1-8.3jdf
delta
399.78219838 [MHz]
proton. jxp
sk#7023-2
CHLOROFORM-D
single pulse

1p CoMPLEX

13107

Proto

tppm]
JNM-ECZ400S/L1

9.389766[T] (400 [MHz])
2.18628096(s]

399.78219838 [Miz]

7.4940048 [kHz]
5.99520384 [kHz]
ppm]

Proton
399.78219838 [MHz]
5(ppm]

FALSE

8

8

5(s]

56

18.6[dC]

5.9[us]
2.18628096(s]
45[degq]

0.9

1ils
7.18628096[s]

(thousandths)

T T T T T T T T T T T T T T T T T T
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0

199.027

X : parts per Million : Carbon13

160.820 ——

AN

77.326
77.000
76.684
75.524

34

w

44467 ——

Field Strength =

Total_Scans =

Relaxation Delay =
Recvr Gain
Temp_Get
X_90_Width

tial Wait
Repetition Time =

2q

° o

3

2

]

3 -

]

2 (e}

]

2q Cl
Filename sk#8037_Carbon-1-4.3jdf
Author delta
Irr_Freq 39976219838 [Miiz]
1 Expariment carbon. xp

Sample_Td sk#8037
Solvent CHLOROFORM-D
Comment single pulse decoupled gat
Data Format 1p CoMPLEX
Dim_Size 26214
X_Domain Carbo
Din_Units [ppm]
Dinansions
Spectrometer = JNM-ECZ400S/L1

9.389766[T] (400 [MHz])
1.03809024 [s]

13c

10052530333 [MHz]

100 [ppm]

32768

4

0.96330739 [Hz]
31.56565657 [kHz]

25.25252525 [kHz]
Proton

2(s]

50

20.6[dC]
9.5[us]
1.03809024(s]
30[deg]
3.3[a8]
3.16666667 [us]
1ls
3.03809024(s]

Cl
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O
Cl 2q
(Scheme 3)
S 5
N
=)
500 -
1) ow
= -0 s
= =
250+ _ £
S
©
0 — -5
0 5 10 15 20 25
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 16.661 484837 3.111 19093
2 19.290 15098542 96.889 454181
Totals
15583379 100.000 473274
750 °
D
™
@
o 5001 =2 2
S -0 o
= =
250
0 ‘ -5
0 5 10 15 20 25
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 16.521 13789777 49.962 536355
2 19.339 13810607 50.038 414284
Totals
27600384 100.000 950639
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0]
Cl 2q
(Scheme 10)
300 5
200
(%]
= z
100 &
1 w0
O — ‘ ‘ _5
0 5 10 15 20 25
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 15.182 143541 2.967 7603
2 17.666 4694530 97.033 209446
Totals
4838071 100.000 217049
300 — 5
®
] s =
200+ =
= =
100
0 T ? T T _5
0 5 10 15 20 25
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 15.181 3519584 49.903 194419
2 17.711 3533249 50.097 159882
Totals
7052833 100.000 354301
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4.0

Irr _Freq
Experiment.
Sample_Id
Solvent

Spectrometer
Field_Strength
X_Acq_Duration

sk#7030_Proton-1-7.3df
delta
39978219838 [MHz]
proton. jxp

single_pulse
1D COMPLEX

INM-ECZ400S/L1

9.389766[T] (400 [MHz])
2.18628096(s]

3.0

2.0

1.0

X Domain
X Freq 399.78219838 [Miz]
X offset 5 [ppm]
X Points 16384
Xprescans 1
XResolution 0.45739775 [Hz]
X sweep 7.4940048 [kHiz]
3 < - X Sweep_Clipped = 5.99520384 [kHz]
g ] Ifr_Domain Proton
= B Irr Offset 5 [ppm]
Tri“Domain Proton
Tri“Freq 399.78219838 [MHz]
] Trisoffset ppm]
CliPped

FALSE
8

} @g [§ [§ Tota_scans

Relaxation Delay
Gain

i
.
&2g
B

1(s)
Repetition Time = 7.18628096[s]

o
9 "
£
< o
g
3
<
T T 2r CF3
1.0 0
Filename k#7030_Carbon-1-3.jdf
Author delta
Irr_Freq 399.78219838 [MHz]
Experiment carbon. xp
=1 Sample_Td k#7030
x Solvent CHLOROFORM-D
Comment single pulse decoupled gat
Data_Format 1D COMPLEX
Dim_Size 26214
- X Domain Carbo
! Dim_Units Ippn]
Dimensions -
Spectrometer NM-ECZ400S/L1
Field_Strength 9.389766[T] (400 [MHz])
1.03809024(s]
=1 13c
= 100.52530333 [Miz]
100 [ppm]
32768
1
0.96330739 [Hz]
P = 31.56565657 [kiz]
23 25.25252525 [kiiz]
Proton
S [ppm]
FALSE
1024
Total_Scans 1024
<] .t
“ Relaxation Delay = 2[s]
Recvr_Gain 50
Temp_Get 19.41dc]
X_90_Width = 9.5[us]
CAcq_Time 1.03809024(s]
- ¥ AngTe 30[deg]
F X atn 3.3[a8]
X Pulse 3.16666667 [us]
Tnitial Wait ils
Repetition Time = 3.03809024[s]
<3
-
=3
o
o
23 \
2=
3 (¢}
2
g
K] " . 2r CFy
T T T T T T T T T T T T T T T T T T T T T T T
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0
2 = ogze oo oo
2 = 2832 o} 8
g & 285 28 9
2 S e i3 o
E g FRET 3Ia &
X : parts per Million : Carbon13
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Filename sk#7030_10-2. 3df
Ratho Foc
Experiment. 2gflan
Sepiet Parameter file, TOPSPIN Ver
SoThent CRLORGRORM-D
o
21 Conment Parameter file, TOPSPIN Ver
Data Fornat = b COMPLEX
Dim_Size 65536
 Domain 197
Dim Units [ppml
Dimsnaions
- Shectroneter = BRUKER_ DIX MR
=]
Field Strength = 9.39793489(T] (400 [MHz])
X_Domain 197
rren 576 46071638 vz
X offset 237, 64983632 [Kiiz]
Yrotnes Ga36
- X prescans i
2] Koswees §9.28571429 (]
Scans 16
Temp Get = 295.0934[K]
=]
P
<]
3
<]
&
B [¢]
=]
3 2r CF3
H
2
£ og- - - —
aaa . . .

X : parts per Million : 1

9F

-62.319

T
-70.0

T
-90.0

T
-110.0

T T
-130.0 -150.0 -170.0

T
-190.0

T
-210.0
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O
CF; or
(Scheme 3)
300 5
] =
0 E' o
+ B L f
s S
100 g
=
| 2
| |
0 T T \‘ e T _5
0 10 15 20 25 30
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 20.742 333375 5.632 11832
2 24172 5585909 94.368 158443
Totals
5919284 100.000 170275
T 5
400 5
] =) o
o S
2 ] & 8
% -0 o
= 200 =
O T T T T T ‘ _5
0 5 10 15 20 25 30
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 19.879 7822832 49.888 289468
2 23.270 7858098 50.112 240266
Totals
15680930 100.000 529734
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4.0

3

2.0

1.0

Filename ski#6051_Proton-1-5.3df
Author delta
Irr_Freq 399.78219838 [MHz]
Experiment proton. jxp
Sample_td Skit6051
Solvent CHLOROFORM-D
Comment single pulse
Data_Format 1D COMPLEX
Dim_Size 13107
X_Domain Proto
Dim_Units [ppm]
Dimensions X
© 1o Spectrometer INM-ECZ400S/L1
a3
ol Field_Strength 9.389766[T] (400 [MHz])
X_Acq_Duration 2.18628096(s]
XDomain
X Freq 399.78219838 [MHz]
X offset 5 [ppm]
=3 X Points 16384
] X prescans 1
XResolution 0.45739775 [Hz]
XSweep 7.4940048 [kHz]
X_Sweep_Clipped = 5.99520384 [kiiz]
Ifr_Domain Proton
Irr Offset 5 [ppm]
E 2 Tri_Domain Proton
2 = TriZFreq 399.78219838 [MHz]
Tri_Offset ppm]
Clipped FALSE
Scans 8
Total_Scans 8
Relaxation Delay = 5[s]
Gain 6
17[dc]

5.9[us]
2.18628096(s]
5 [deg]

[
~
8
g

1(s)
Repetition Time = 7.18628096[s]

(0]
3 "
8
g
S (¢}
g
3
<
T T T T T T T T T T T 2s
1.0 0
Filename sk#6051_Carbon-1-3.df
3 Author delta
] Irr_Freq 399.78219838 [MHz]
Experiment carbon. xp
Sample_Td k#6051
Solvent CHLOROFORM-D
=3 Comment. single pulse decoupled gat
Data_Format 1D COMPLEX
Dim_Size 26214
> X Domain Carbo
E Dim_Units [ppn]
Dimensions -
Spectrometer NM-ECZ400S/L1
> 1 Field_Strength 9.389766[T] (400 [MHz])
S X_Acq_Duration 1.03809024[s]
%D 13c
X Freq 100.52530333 [Miz]
X offset 100 [ppm]
E ¥ Points 32768
X prescans 1
X Resolution 0.96330739 [Hz]
X sweep = 31.56565657 [kiz]
¥ Sweep_Clipped = 25.25252525 [Kiz]
= TFr_Domain Proton
Irr Offset 5 [ppm]
Clipped FALSE
Scans 56
E Total_Scans 256
Relaxation Delay = 2[s]
Recvr_Gain 50
Temp_Get 17.1(dc]
E X_90_Width = 9.5[us]
CAcq_Time 1.03809024(s]
¥ AngTe 30[deg]
X atn 3.3[a8]
X Pulse 3.16666667 [us]
= Tnitial Wait ils
Repetition Time = 3.03809024[s]
o
— (e}
ERSE
E
g 2s
£
T T T T T T T T T T T T T T T T T T T T T T T
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0
s 2 ek rpgapay:Quipy 283z 25 F 3
2 ®° KSH=Sinmdman n3%e aa 5 3
: s SEmaarrsenT sy Y2 5=
2 2 fishichuhuga papaaiaiag meee “ oo
X : parts per Million : Carbon13
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o
2s
(Scheme 3)
5
750
« 500 *
s 0 s
= =
250+
0+ T T T -5
0 10 15 20 30
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 23.114 441230 1.393 11865
2 24313 31223949 98.607 667666
Totals
31665179 100.000 679531
400 5
(=)
s o
] > 8
R w
N w
e ] =
= 200 -0 o
= =
0 ‘ ‘ —T -5
0 10 15 20 25 30
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 23.808 9362515 49.402 232537
2 25.562 9589191 50.598 212411
Totals
18951706 100.000 444948
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1.7 1.8 1.9 20 2.1 22 2.3 2.4

1.6

0.1 02 03 04 05 06 0.7 0.8 09 1.0 1.1 1.2 1.3 1.4 1.5

Lo B T AT AT AT T
221

1.98

i
-
—

1.99

2.96

Filename sk#7028_Proton-1-5.3df
Author delta

Irr_Freq 39978219838 [MHz]
Experiment proton. jxp
Sample_ld k#7028

Solvent CHLOROFORM-D
Comment single pulse
Data_Format 1D COMPLEX
Dim_Size 13107

X Domain Proto

Dim Units [ppm]

Dimensions X

Spectrometer TNM-ECZ400S/L1

Field_Strength
X_Acq_Duration

9.389766[T] (400 [MHz])
2.18628096(s]

XDomain
X Freq 399.78219838 [MHz]
X offset 5 [ppm]

X Points 16384

X prescans 1

0.45739775 [Hz]
7.4940048 [kHz]
5.99520384 [kHz]

X“Sweep
X Sweep_Clipped

TEr_D Proton
Irr Offset 5 [ppm]
Tri“Domain Proton
Tri“Freq 399.78219838 [MHz]
Trisoffset ppm]
CliPped FALSE
Scans 8
Total_Scans 8
Relaxation Delay = 5[s]
Gain 16
19.7[dc]
[us]
2.18628096[s]
deg]
9[dB]
= 2.95[us]
ot
ofs
FALSE
[

1(s)
Repetition Time = 7.18628096[s]

OMe
k|
8
2 (0]
5 =]
3
2
2
s 2t
Filename sk#7028_Carbon-1-4.3jdf
o Author delta
34 Irr_Freq 399.78219838 [z
= Experinent carbon. Jxp
Sample_Td sk#7028
Solvent CHLOROFORM-D
P Comment single pulse decoupled gat
4 Data Format 10 CompLEX
Dim Size 26214
X Domain Carbo
Dim Units {ppm)
Dimensions -
Spectrometer TNM-EC7400S /51

Field Strength
X_Acq_Duration

9.389766[T] (400 [MHz])
1.03809024 [s]
13c

XD
X Freq 10052530333 [MHz]
X Offset 100 [ppm]

X Points 32768

X prescans 4

X Resolution
X_Sweep
X_Sweep_Clipped

0.96330739 [Hz]
= 31.56565657 [kHz]
25.25252525 [kHz]

IEr_Domain Proton
Irr Offset 5ppm]
Clipped FALSE
Scans 56
Total_Scans 256
Relaxation Delay = 2[s]
Recvr_Gain’ 50

t 19.7(dC]

Temp_Ge
X_90_Width = 9.5[us]
1.03809024(s]

CAcq_Time
¥ AngTe 30[deg]
X atn 3.3[a8]
X Pulse 3.16666667 [us]

Initial Wait
Repetition Time

iis
3.03809024(s]

2]
-
2]
a
=)
2 =1 0
£
"é’ OMe
E5 = (0]
T T T T T T T T T T T T T T T T T T T T
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 1 2t
| Il A L LI
jai =32 “882 a8 g 83
& g5 EREE a g 28
X : parts per Million : Carbon13
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1000
@ 8
a 1 | i
s 500 0 %
>
2 g
<! .
Ji" Q
0 T T T T AJ T _5
0 5 10 15 20 25
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 19.459 24188573 96.648 964630
2 23.843 838882 3352 29062
| Totals |
| 25027455 100.000 | 993692
300 5
o
E S i
2001 e 3
%] [2¢] 7]
5 ] “ b 3
= =
100 =
0 T T T T ‘ T T _5
0 5 10 15 20 25
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 19.662 3809943 49.994 166187
2 23.998 3810916 50.006 132125
Totals
7620859 100.000 298312
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\ OMe
o
2t
(Scheme 10)
200 5
4 N
)
<
B 100- N £
S o °
= 2
(=23
1 3
=2
O T T TJT T _5
0 10 15 20 25 30
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 19.639 93087 2921 3871
2 24.612 3093808 97.079 95077
Totals
3186895 100.000 98948
750 ~ b
N
3
” 500 2
s -0 S
= z
2504
2)
0 . B | _5
0 10 15 20 25 30
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 19.179 17652635 48.634 733686
2 24217 18644391 51.366 498123
Totals
36297026 100.000 1231809
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Filename sk#7024_Proton-2-6.3df
Author delta
Irr_Freq 39978219838 [MHz]
Experiment proton.jxp
Sample_ld k#7024
Solvent CHLOROFORM-D
Comment single pulse
Data_Format 1D COMPLEX
Dim_Size 13107
< | X_Domain Proto
i Dim Units [ppm]
Dimension: =x
Spectrometer TNM-ECZ400S/L1
Field Strength 9.389766[T] (400 [MHz])
X_Acq_Duration 2.18628096 [s]
X Domain
X Freq 399.78219838 [Miz]
X offset 5 [ppn]
X Points 16384
Xprescans 1
XResolution 0.45739775 [Hz]
X sweep 7.4940048 [kHiz]
X Sweep_Clipped = 5.99520384 [kHz]
TEr_Domain Proton
- Irr Offset 5 [ppm]
& Tri“Domain Proton
< S TriTFreq 399. 76219838 [MHz]
o Trisoffset ppm]
CliPped FALSE
Scans 8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr_Gain 16
a e Temp_Ge 19.8[dC]
2 S ES g g X_90_Width 5.9[us]
= 2 2 P X2cq Tine 2,18628096(s]
X AngTe 5 [deg]
XAt 9[dB]
X_pulse 2.95[us]
IFr_Mode ot
TriMode ofs
Danfe_Presat FALSE
Initial Wai (s
< | Repetition Time = 7.18628096(s]
[¢]
9
8
2
< “
E IR B Q
e /
T T T T 7
10.0 9.0 4.0 3.0
qmn gracoaay
208 882528R%
T34 SSSSrBed
FEFF Aol
X : parts per Million : Proton
] Filename k#7024_Carbon-1-3.jdf
Author delta
Irr_Freq 399.78219838 [MHz]
Experiment carbon. xp
Sample_Td k#7024
- Solvent = CHLOROFORM-D
h Comment. single pulse decoupled gat
Data_Format 1D COMPLEX
Dim_Size 26214
X Domai Carbo
= A
“ Spectrometer NM-ECZ400S/L1
Field_Strength 9.389766[T] (400 [MHz])
X_Acq Duration 1.03809024(s]
¥ Domain 13c
=] XFeeq 100, 52530333 [Miiz]
~ X offset 100 [ppm]
¥ Points 32768
X prescans 1
X Resolution 0.96330739 [Hz]
X sweep 31.56565657 [kHz]
=1 ¥ Sweep_Clipped = 25.25252525 [Kiz]
< TFr_Domain Proton
Irr Offset 5 [ppm]
Clipped FALSE
Scans 56
Total_Scans 256
<
] Relaxation Delay = 2[s]
Recvr Gain 50
Temp_Get 19.81dC]
X_90_Width 9.5[us]
CAcq_Time 1.03809024(s]
- ¥ AngTe 30[deg]
H X atn 3.3[a8]
X Pulse = 3.16666667[us]
Tnitial Wait ils
Repetition Time = 3.03809024[s]
2]
-
2]
a
0]
I o
7
T T T T T T T T T T T T T T T 2u
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0 11 0.0 70.0 60.0 50.0 40.
8 g 2 5 22832 & L2885 g
2 R @ 8328 § netl &
% S o e R HEES =
2 €8 9888 = RRRR =

X : parts per Million : Carbon13
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O | Q
Y
2u
(Scheme 3)
300 - 5
=2
] 3
2004
2 ] 2
s I
100 § S
] Q
0 T T T L — T _5
0 10 15 20 25
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 23462 488177 7.645 17885
2 24.753 5897678 92.355 194061
Totals
6385855 100.000 211946
5 e °
3004 2 ’,:
o~ <
4 N
a 200 B
S 1 0 =
= z
100
0 T T T T — 1 T _5
0 5 10 15 20 25
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 23.357 6389183 49.125 228595
2 24.773 6616891 50.875 217309
Totals
13006074 100.000 445904
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@)

(0] - | Q
/2u

(Scheme 10)

200
o
<
i ]
N
2 it
% 100 L0 S
=> < =
b &
N
N
0 T T T —- T _5
0 10 15 20 25
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 22.064 211831 6.028 8070
2 23.460 3302311 93.972 116348
Totals
3514142 100.000 124418
150 5
N
100 3 .
] N S
C N 03
50
O T T T _5
0 5 10 15 20 25
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 22.332 1610855 49.940 61035
2 23.785 1614727 50.060 58165
Totals
3225582 100.000 119200
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4.0

Dimensions
Spectrometer

Field_Strength
X_Acq_Duration
XDomain

X Freq

X offset

X Swer

sk#7050_Proton-1-2.3df
delta
39978219838 [MHz]
proton. jxp

single_pulse
1D COMPLEX

INM-ECZ400S/L1

9.389766[T] (400 [MHz])
2.18628096(s]

399.78219838 [MHz]
5(ppm]

16384

1

0.45739775 [Hz]
7.4940048 [kHz]

ep
< X Sweep_Clipped = 5.99520384 [kiz]
« IFz Domain Proton
Irr Offset 5 [ppm]
Tri“Domain Proton
Tri_Freq 399.78219838 [MHz]
TriToffset ppm]
Clipped FALSE
- Scans 8
g Total_Scans 8
- Relaxation Delay = 5[s]
Gain a6
19.9[dC]
2 3 1563803611
o deg]
9[dB]
= 2.95[us]
off
off
FALSE
1(s)
Repetition Time = 7.18628096[s]
< v
2 g a
o
=
S
ETEN =3
32 = ‘o)
9
8
]
3 [WJ 8 \’“x/\
E Wl
]

T T T T T T T T 2v
10.0 9.0 8.0 7.0 6.0 50 4.0 3.0 0

SRERI8ER EE0¥TAn28a28 2

55889258 2F9IIFIRIBES 2

A ] B T & e a

X : parts per Million : Proton
] Filename sk#7012_11-2.jdf

Authos FoC
Experiment 2gpg30
Sample_T Parameter file, TOPSPIN Ver

- Solvent CHLOROFORM-D

=X Parameter file, TOPSPIN Ver
1D_CoMPLEX
32768
13

< Lppm]

EE! BRUKER_DMX_NMR
9.39793489(T] (400 [MHz])
13c

P 100. 62282933 [Miz]

= 10.06080281 [kHz]
32768
1
2403846154 [kHz]
1024

)

=] Temp Get = 298.0877[K]

21

<

27

“

)

=

27

-

<

o 0]

2 2] o .\x’“\,/\
3
2
| — &
Eo A U
T T T T T T T T T T T T T T T T T T T T T
210.0200.0190.0180.0170.0160.0 150.0140.0130.0120.0110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0

o a Sooa = © —3sco T 2osamse

g 2 geiz £ RE g grzzges

g 3 deig o @ Eegs 4 FogsEsaw

E g a8 = NN § IERBRAZ

X : parts per Million : 13C
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Volts

(Scheme 3)
1000 5
2
£ 8
500 Lo =
<« C
@
o
0 1 1 1 T _5
0 2 4 6 8 10
Minutes
UV-970 Results
Pk # Retention Time Area Area Percent Height
1 8.351 5377585 78.104 459298
2 8.814 1507587 21.896 123896
Totals
6885172 100.000 583194
5
g 3
500 ® o5
@ 8
+ g
s I
250 =
0 T T _5
0 2 4 6 8 10
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 8.403 4259015 49.115 423968
2 8.894 4412431 50.885 408815
Totals
8671446 100.000 832783
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g Filename sk#11-083_10-6.3dE
b Autho: FoC
Experiment 2930
Sample_T Parameter file, TOPSPIN Ver
Solvent CHLOROFORM-D
Comment Parameter file, TOPSPIN Ver
Data_Format 1D_CoMPLEX
2 Dim_Size 32768
b4  Domain B
DIm Units [ppn]
- Dimensions
24 Spectrometer = BRUKER DMX NMR
a
Field Strength = 9.39793489(T] (400 [MHz])
X_Domain 1
X Freq 400.13247097 (Miz]
X offset 2.47096654 [kHz]
¥ Points
X Prescans 1
X sweep 8.01282051 [kHz]
o - Scans 8
NS =
g (& & 8 & _
2 (2 2 = 2 Temp Get = 298.6032[K]
2
=
S
=
=
2 Br.
3
2 o
g
Z :
= N
=) fo) Ph
T T T T T T T
1.0 0 2x
Filename sk#11-083_11-5.3df
Authos FoC
=] Experiment 2gpg30
- Sample_Td Parameter file, TOPSPIN Ver
Solvent CHLOROFORM-D
Comment Parameter file, TOPSPIN Ver
Data_Format 1D_CoMPLEX
Dim_Size 32768
 Domain 13
DIm Units [ppn]
Dimensions
Spectrometer = BRUKER DMX_NMR
Field Strength = 9.39793489(T] (400 [MHz])
X_Domain 13c
X Freq 100. 62282933 [Miz]
X offset 10.06080281 [kHz]
¥ Points 32768
X Prescans 1
X sweep 24.03846154 [kHz]
Scans 256
<
a Temp Get = 299.8108[K]
<
g B
g T
Z (@]
2 "
= N
T T T T T T T T T T T T T T T T T T T T T T 0o Ph
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 -10.0
2 @ sorgggses 28RR £z 9
° % Foe=AaSas @asen A
= pat S¥-—gdxcun-_c IS IS =
2 = SE5884SS seEs ao
X : parts per Million : 13C
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Br

O
RN \ Ph
O 2x
(Scheme 10)
150 5
D
100 8
s " 03
= z
50 N
N
¥
0 T T\ T _5
0 2 4 6 8 10 12 14 16
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 13.229 1302953 91.263 61010
2 14.222 124731 8.737 5578
Totals
1427684 100.000 66588
150 5
©
N
i
100
2 5
S R
50 =
0 T T T — T T T T\‘_ : T \‘ T _5
0 2 4 6 8 10 12 14 16
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 13.281 2096377 49.728 98991
2 14216 2119332 50.272 93533
Totals
4215709 100.000 192524
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Filename ski#11-074_Proton-1-4.3df
E uthor delta
Irr_Freq 399.78219838 [MHz]
xperiment proton. jxp
sample_td ski#11-074
Solvent CHLOROFORM-D
Comment single pulse
Data_Format 1D COMPLEX
E Dim_Size 13107
Proto
E DIm_Units [ppm]
Dimensions
Spectrometer TNM-ECZ400S/L1

Field Strength
X_Acq_Duration
in

9.389766[T] (400 [MHz])
2.18628096(s]

X_Doma:
X Freq 399.78219838 [Miz]
= X offset 5 [ppn]
X Points 16384

XPrescans
X Resolution

XSweep 7.4940048 [kHz]
= ¥ Sweep_Clipped = 5.99520384 [kHz]
TFr_Domain Pro
3 Irr Offset 5(ppm]
Tri“Domain Proton
Tri“Freq 39978219838 [MHz]
= Tri Offset 5[ppm]
Clifped FALSE
E a Scans 8
S Total_Scans 8
S _t
= S Y Relaxation_Delay = 5[s]
a a Recvr_Gain 16
E 21.514c]
5.9[us]
o |2 I = . 2.18628096[s]
E j 2 {o h{g jo, 5 15 deg]
S |= - S 0.9[dB]
2.95[us]
e ££
ofe
E sat

0.1 020304 05060708091.01112131415161.7 181920212223 2.‘4 2.5

Initial Wai
Repetition Time

1ils
7.18628096[s]

9
g o
5 =3
E
2 MeO RN
= o Ph
T T T T T T T T
10.0 9.0 8.0 7.0 6.0 0 1.0 0
_—/\ A \ ”
aFpaTIoa tm o
EER R 9
N e e «
X : parts per Million : Proton
Filename ski#11-074_Carbon_copy2-1-4
< Author delta
S Irr_Freq 399.78219838 [MHz]
- Experiment carbon. 5x
Sample_Td Sk#11-074
Solvent CHLOROFORM-D
o Comment single pulse decoupled gat
b Data_Format 1D COMPLEX
Dim_Size 26214
X Domain Carbo
DIm Units [ppm]
Dimensions
=] Spectrometer NM-ECZ400S/L1
* Field Strength 9.389766(T] (400 [MHz])
X Acq Duration = 0[s]
¥ Domain 13c
X Freq 100.52530333 [Miz]
P XToffset 100 [ppm]
24 XPoints 32768
X prescans 1
X Resolution 0.96330739 [Hz]
X sweep 31.56565657 [kHz]
¥ Sweep_Clipped = 25.25252525 [Kiz]
- r_Domain Proton
24 Irr offset 5 [ppm]
Clipped FALSE
ans 281
Total_Scans 281
Relaxation Delay = 2[s]
b= Recvr_Gain 50
Temp_Get 20.91dc]
X_90_Width 10.5[us]
XAcq_Tas 1.03809024(s]
¥ AngTe 30[deg]
- Catn 3.8[aB]
> 1 X Pulse 3.5[us]
= tial Wait 1s]
Repetition Time = 3.03809024[s]
2]
-
<7
o
o
21
é MeO TN
B o Ph
g o
g 2y
T T T T T T T T T T T T T T T T T T T T
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 1
a SZERYRERS a 2832 2 IR g
@ CEELATEZF a 2% g 21 2
o ErSrarses s Fede £ @2 =
B FIFIAANSISD = RERR s ¥& 8
X : parts per Million : Carbon13
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MeO RN
Ph
(Scheme 10)
150 5
]
100 z
w o [2]
; 0 3
©
= 50+ = £
=
0 T T T \‘/\ T T T T _5
0 10 20 30 40 50 60 70
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 41.816 858958 9.255 13433
2 56.630 8422550 90.745 69658
Totals
9281508 100.000 83091
5
40
&
s g 2 2
s 20 o I
0 ) \
T T T T T T T _5
0 10 20 30 40 50 60 70
Minutes
UV Results
Pk # Retention Time Area Area Percent Height
1 41.751 1244152 50.226 19644
2 58.128 1232974 49.774 11337
Totals
2477126 100.000 30981
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3.0

2.0

1.0

Filename sk#f12-2-016_Proton-1-2.3df
Author delta
Trr_Freq 399.78219838 [MHz]
Experiment proton. jxp
Sample_Td sk#12-2-016
Solvent CHLOROFORM-D
S Comment. single pulse
< Data_Format 1D COMPLEX
Dim_Size 13107
X Domain Proto
Dim Units [ppn]
= Dimsnsions
K Spectzometer N4-ECZ4008/11
2 & }§§ /? 3 Field Strength 9.389766[T] (400 [MHz])
3 3 = X Acq Duration = 2.18628096[s]
XDomain
X Freq 399.78219838 [MHz]
Xofset 5 [ppm]
XPoints 16384

X_Sweep
X Sweep_Clipped

TFr_Domain Proton
Irr Offset 5 [ppm]
TriDomain Proton
TriFreq 399.78219838 [MHz]
Trioffset ppm]
Clipped FALSE
ans 8
Total_Scans 8
Relaxation _Delay = 5[s]
Recvr_Gain 6
Temp_Ge 23.3[dc]
X_90 Width [us.
™.

i
~

Rgel
E

ante_Presat
Initial Wait

(s
Repetition Time = 7.18628096(s]

O

N

M_J o Ph

abundance

2b
T T (Scheme 5b)
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Filename sk#11-075-2_10-2.3df
Autho: FoC
- Experiment 2930
24 Sample_T Parameter file, TOPSPIN Ver
= Solvent CHLOROFORM-D
Comment Parameter file, TOPSPIN Ver
Data_Format 1D COMPLEX
< Dim_Size 32768
=  Domain B
= Dim_Units [ppn]
Dimensions
Spectrometer = BRUKER DMX NMR
<1 Field Strength = 7.0492145[T] (300[Mz])
> X_Domai 11
Crreq 300.13185343 [Miz]
X offset 1.85342561 [kiiz]
¥ Points
- X Prescans 2
23 - X Swee, 6.18811881 [kiiz]
2 Scans 8
"
Temp Get = 294.96[K]
24
=
=3
< wrn w
g g 8
b q a
5 8
< S g =
“ oE
=4
<~
<3
-
<
I D 86% D
ot
4=
g 8% D
g
2
=) 2l-d
T T T T T T T T T (Scheme 6a)
10.0 9.0 8.0 7.0 6.0 50 4.0 3.0 2.0 1.0
N NN
oo mTongnnman ST QN-eSTNNSZNILRINee SUgSag
E2ehISe8AsaSegs RRCERTA0Z AT RBTALE SILLRER
Anaaaadqdaa=93a TxEIAAda===3a3ace a==="==3
EGUOOOLL S B R R PSP IS PSR PR P PP PP
X : parts per Million : 1H
] Filename sk#11-075-D_10-6.3df
Autho: Foc
Experiment zg2h
Sample_T Parameter file, TOPSPIN Ver
Solvent
o X
21 Comment Parameter file, TOPSPIN Ver
Data_Format 1D COMPLEX
Dim_Size 32768
 Domain B
Dim_Units [ppn]
Dimensions
= Spectrometer = BRUKER DMX_NMR
Field Strength = 9.39793489(T] (400 [MHz])
X_Domain 28
Crreq 61.4228357 [Mz]
X offset 444.69809678 [Hz]
~ ¥ Points 32768
=7 X Prescans 2
X Swee, 982.70440252[Hz]
Scans 615
Temp Get = 300.6571K]
E
S
bk
S
=1
]
g
<
o
S
D 86% D
~ <3
2 8% D
§
2
= o -
£ 2l-d
T T T T T T T T T T (Scheme 6a)
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0
3 o 0 <
g S &a g
sl = = i
N = = o

X : parts per Million : 2H
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