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For thin layer chromatography (TLC), Merck silica gel 60 F254 aluminum sheets were used and
the compounds were visualized by irradiation with UV light. Flash column chromatography was
performed using Merck silica gel 60 (230-400 mesh) or Yamazen flash column (60 A, 40 pum).
"H NMR and °C NMR spectra were recorded on a Bruker Avance 400 or a Bruker Avance 500.
Proton chemical shifts are reported in ppm downfield from tetramethylsilane (6 0.00 ppm) or
relative to the residual proton signal of the deuterated solvent in CDCl; (6 7.26 ppm). Carbon
chemical shifts were internally referenced to the deuterated solvent signals in CDCls (6 77.0
ppm). High-resolution mass spectra were recorded on a Thermo Scientific LTQ Orbitrap ESI ion
trap mass spectrometer. Optical rotations were measured on a Jasco P2200 polarimeter.
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1. Synthesis of Amine Derivative A

Amine derivative A was synthesized by the reported procedure.’
To a solution of (1S5,25)-(-)-1,2-diphenylethylenediamine (1.27 g,

Ph
O\\S/io /'\rNHZ 6.0 mmol) and triethylamine (1.00 mL, 7.2 mmol) in dehydrated
OH CH)Cl, (15 mL), (-)-10-camphorsulfonyl chloride (1.50 g, 6.0
A Ph mmol) was added at 0 °C, and the mixture was stirred at same

temperature for 2 h. To the mixture, saturated aqueous NH4CI
solution was added, and the mixture was extracted with CH,Cl,. Organic layers were combined,
washed with brine, dried over Na,SO,, filtered, concentrated, and purified by flash column
chromatography (CHCl;/MeOH = 98:2) to give A (2.40 g, 88%) as a colorless solid. 'H and °C
NMR data of the obtained A were consistent with those previously reported.’

2. Oxa-Hetero-Diels-Alder Reactions (Table 2)

General procedure for the synthesis of racemic standards of 3

% . _ 0 0
1) pyrrolidine (0.2 equiv)
)J\ CH3CO5H (0.4 equiv)
+ Ar CF3 tol t > - - CF3 + ~CF
R oluene. 1 R" ~07 Ar R” 074 °"3
1 2 3-1 3-2

Racemic standards of compounds 3 were synthesized by the reported procedure’ but with
modified conditions.

To a solution of enone 1 (1.0 mmol) and aryl trifluoromethyl ketone 2 (3.0 mmol) in toluene
(dehydrated, 2.0 mL), pyrrolidine (16.5 pL, 0.20 mmol) and acetic acid (22.8 pL, 0.40 mmol)
were added at room temperature (25 °C), and the mixture was stirred at the same temperature
until 1 was consumed (monitored by 'H NMR analyses). For monitoring the reaction progress by
'"H NMR analyses, a portion (50 pL) of the reaction mixture was taken out and diluted with
CDCls, which was directly used for the NMR analyses. The mixture (remaining portion) was
purified by flash column chromatography (hexane/EtOAc = 98:2) to give racemic product 3. For
each of all cases of 3 synthesized by this method, compound 3-1 (R and CFs, trans)' was the
major diastereomer and compound 3-2 (R and CFs, cis)' was the minor diastereomer.

General procedure for the catalytic enentioselective oxa-hetero-Diels-Alder reactions

CH3 OtBU
NH2 I
o k )\f con O 0
fj\ (A, 02equw) (B, 04eqU|v) Eﬁ‘ fi
| TR, toluene "R N0 A TR0 A

1 2 5°C, 9 days 3-1 3-2

To a solution of amine derivative A (85.6 mg, 0.2 mmol) and N-Boc-O-tBu-L-threonine (B) (110
mg, 0.40 mmol) in toluene (dehydrated, 2.0 mL), enone 1 (1.0 mmol) and aryl trifluoromethyl
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ketone 2 (3.0 mmol) were added at 5 °C, and the mixture was stirred at the same temperature for
9 days until 1 was completely or almost consumed (monitored by TLC and/or '"H NMR analyses).
Before purification, the diastercomer ratio (dr) was determined by 'H NMR analysis. The
mixture was purified by flash column chromatography (hexane/EtOAc = 98:2, this solvent
system was used for the purification of each of all 3) to give 3-1 (R and CF3, trans)' and 3-2 (R
and CF3, cis)' separately. For each of all the cases of 3 synthesized by this method, compound 3-
1 (R and CFs, trans)' was the major diastereomer and compound 3-2 (R and CFs, cis)' was the
minor diastereomer. Formation of the aldol product was <5% relative to the oxa-hetero-Diels-
Alder products (i.e., 3) for all reactions performed by this method. The enantiomer ratio (er) of
3-1 was determined by chiral-phase HPLC analysis after purification. The absolute configuration
of 3a-1 obtained by this procedure was determined to be (R,R); see Section 3 (page S8).

Compound 3a-1 (minor diastereomer)

o General procedure, dr 3a-1/3a-2 = 8:1 (before purification), 3a-1 201 mg
(70%, er 91:9), Ry 0.39 (hexane/EtOAc = 95:5), colorless oil. [a]**p -
rl Rgl,CFs 40.7 (¢ 1.00, CH2Cly, er 91:9). "H NMR (500 MHz, CDCls): & 7.55 (d, J

Vo © — 6.7 Hz, 2H), 7.42-7.34 (m, 3H), 4.45-4.37 (m, 1H), 3.31 (d, J = 15.6

) Hz, 1H), 2.90 (d, /= 15.6 Hz, 1H), 2.47 (d, J = 16.5 Hz, 1H), 2.22 (dd, J

=16.5 Hz, 11.8 Hz, 1H), 1.85-1.76 (m, 1H), 1.76-1.51 (m, 3H), 1.01 (t,J

=7.0 Hz, 3H). "C NMR (125 MHz, CDCls): § 203.4, 137.7, 129.0, 128.3, 126.2, 125.1(q, Jor =

288 Hz), 78.7 (q, Jcr= 28 Hz), 73.0, 45.7, 43.9, 38.4, 18.4, 13.7. ESI-HRMS: m/z calcd for

CisHsO-F; ([M+H]") 287.1253, found 287.1249. HPLC (Daicel Chiralpak AS-3, hexane/i-

PrOH =98:2, 0.5 mL/min, A = 220 nm): tz (major diastereomer, major enantiomer) = 24.5 min, fg
(major diastereomer, minor enantiomer) = 22.7 min.

Compound 3a-2 (minor diastereomer)
0 R¢ 0.27 (hexane/EtOAc = 95:5), colorless oil. 'H NMR (500 MHz,
CDCls): 6 7.49 (d, J = 6.7 Hz, 2H), 7.44-7.37 (m, 3H), 3.75-3.67 (m, 1H),
, CFs 3.26 (d, J= 14.8 Hz, 1H), 3.01 (d, J = 14.8 Hz, 1H), 2.37 (dd, J = 14.8
o W@ Hz, 11.5Hz, 1H), 2.25 (d, J = 14.8 Hz, 1H), 1.85-1.74 (m, 1H), 1.69-1.38
(m, 3H), 0.94 (t, J= 7.2 Hz, 3H). *C NMR (125 MHz, CDCl5): & 203.6,
133.3, 129.5, 128.7, 128.3, 123.8 (q, Jcr = 282 Hz), 80.7 (q, Jcr = 29
Hz), 71.8, 46.8, 42.8, 38.1, 18.4, 13.9. ESI-HRMS: m/z calcd for C;sH30,F; ([M+H]") 287.1253,
found 287.1248.

Compound 3b-1 (major diastereomer)

0 General procedure, dr 3b-1/3b-2 = 7:1 (before purification), 3b-1
220 mg (69%, er 95:5), R¢ 0.23 (hexane/EtOAc = 95:5), colorless oil.
CF3 [a]*'b -31.9 (¢ 1.00, CH,Cl, er 95:5). "H NMR (500 MHz, CDCls):

0 ©\ 5 7.48 (d, J = 8.6 Hz, 2H), 7.36 (d, J = 8.6 Hz, 2H), 4.44-4.38 (m,

) o 1H),3.28(d, J=15.5 Hz, 1H), 2.84 (d, J= 15.5 Hz, 1H), 2.48 (dd, J
=16.6 Hz, 2.5 Hz, 1H), 2.21 (dd, J = 16.6 Hz, 11.7 Hz, 1H), 1.81-

1.73 (m, 1H), 1.69-1.49 (m, 3H), 1.0 (t, J = 7.1 Hz, 3H). C NMR (125 MHz, CDCl5): & 202.9,

S3



136.1, 135.2, 128.5, 127.7, 124.9 (q, Jcr= 288 Hz), 78.4 (q, Jcr = 29 Hz), 73.2, 45.7, 43.8, 38.3,
18.4, 13.7. ESI-HRMS: m/z calcd for C;sH;;0,CIF; ([M+H]") 321.0864, found 321.0858.
HPLC (Daicel Chiralpak AS-3, hexane/i-PrOH = 98:2, 0.5 mL/min, A = 220 nm): tr (major
diastereomer, major enantiomer) = 23.5 min, fr (major diastereomer, minor enantiomer) = 27.0
min.

Compound 3b-2 (minor diastereomer)
o} R¢ 0.20 (hexane/EtOAc = 95:5), colorless oil. 'H NMR (500 MHz,
CDCly): 6 7.44-7.38 (m, 4H), 3.70-3.65 (m, 1H), 3.19 (d, /= 14.6 Hz,
,,CF3 1H), 3.01 (d, J = 14.6 Hz, 1H), 2.38 (dd, J = 14.8 Hz, 11.6 Hz, 1H),
o ©\ 2.26 (ddd, J= 14.8 Hz, 2.6 Hz, 1.6 Hz, 1H), 1.80-1.73 (m, 1H), 1.64-
cl 147 (m, 2H), 1.45-1.33 (m, 1H), 0.94 (t, J= 7.3 Hz, 3H). *C NMR
(125 MHz, CDCl3): 6 203.1, 135.9, 131.9, 129.7, 129.1, 123.6 (q, Jcr
= 282 Hz), 80.5 (q, Jcr = 30 Hz), 72.1, 46.7, 42.7, 38.1, 18.4, 13.9. ESI-HRMS: m/z calcd for
Ci5H;,0,CIF; ((M+H]") 321.0864, found 321.0857.

Compound 3c-1 (major diastereomer)

1) General procedure, dr 3¢-1/3¢-2 = 5:1 (before purification), 3¢-1 182
mg (60%, er 93:7), R¢ 0.34 (hexane/EtOAc = 95:5), colorless oil.
CFs [a]*'D -34.3 (c 1.00, CH,Cl,, er 93:7). '"H NMR (500 MHz, CDCl;):

RN ©/F 0 7.37-7.23 (m, 3H), 7.05 (td, /= 7.9 Hz, 1.9 Hz, 1H), 4.43-4.37 (m,

) 1H), 3.26 (d, J=15.6 Hz, 1H), 2.84 (d, J = 15.6 Hz, 1H), 2.47 (dd, J

=16.6 Hz, 2.2 Hz, 1H), 2.20 (dd, J = 16.6 Hz, 11.7 Hz, 1H), 1.81-

1.71 (m, 1H), 1.67-1.44 (m, 3H), 0.99 (t, J= 7.0 Hz, 3H). "*C NMR (125 MHz, CDCls): & 202.9,

162.6 (d, Jcr = 245 Hz), 140.2 (d, Jcr = 8 Hz), 129.9 (d, Jcr = 9 Hz), 124.9 (q, Jcr = 288 Hz),

121.8, 116.0 (d, Jcr = 20 Hz), 114.0 (d, Jcr = 24 Hz), 78.3 (qd, Jcr = 29 Hz, 2 Hz), 73.2, 45.7,

439, 38.3, 18.4, 13.7. ESI-HRMS: m/z caled for C;sH;;0.F4 ((M+H]") 305.1159, found

305.1157. HPLC (Daicel Chiralpak AS-3, hexane/i-PrOH = 98:2, 0.5 mL/min, A = 220 nm): tr

(major diastereomer, major enantiomer) = 18.9 min, fz (major diastereomer, minor enantiomer) =
23.2 min.

Compound 3c¢-2 (minor diastereomer)

R¢ 0.31 (hexane/EtOAc = 95:5), colorless oil. "H NMR (500 MHz,
CDCly): & 7.39 (dt, J = 8.0 Hz, 6.0 Hz, 1H), 7.27-7.21 (m, 2H), 7.13-
7.08 (m, 1H), 3.75-3.69 (m, 1H), 3.18 (d, /= 14.7 Hz, 1H), 3.02 (d, J
= 14.7 Hz, 1H), 2.39 (dd, J = 14.9 Hz, 11.6 Hz, 1H), 2.27 (ddd, J =
14.9 Hz, 2.7 Hz, 1.5 Hz, 1H), 1.84-1.74 (m, 1H), 1.67-1.48 (m, 2H),
1.48-1.38 (m, 1H) 0.94 (t, J = 7.2 Hz, 3H). "“C NMR (125 MHz,
CDCly): 6 203.0, 162.9 (d, Jcr = 246 Hz), 136.1 (d, Jcr = 6 Hz), 130.4 (d, Jcr = 9 Hz), 124.0,
123.6 (q, Jcr = 285 Hz), 116.7 (d, Jcr = 21 Hz), 115.5 (d, Jcr = 22 Hz), 80.4 (q, Jcr= 30 Hz),
72.1, 46.6, 43.9, 38.1, 18.3, 13.8. ESI-HRMS: m/z calcd for C;sH;;0,F4 ([M+H]") 305.1159,
found 305.1154.
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Compound 3d-1 (major diastereomer)

0 General procedure, dr 3d-1/3d-2 = 8:1 (before purification), 3d-1
194.2 mg (64%, er 94:6), R 0.33 (hexane/EtOAc = 95:5), colorless
CFs oil. [a]*'b -41.2 (¢ 1.00, CHxCL, er 94:6). 'H NMR (500 MHz,

e ©\ CDCls): & 7.52 (dd, J = 8.7 Hz, 5.3 Hz, 2H), 7.09-7.05 (m, 2H), 4.44-

) F 437 (m, 1H), 3.29 (d, J = 15.5 Hz, 1H), 2.86 (d, J = 15.5 Hz, 1H),

2.48 (dd, J = 16.6 Hz, 2.6 Hz, 1H), 2.21 (dd, J = 16.6 Hz, 11.7 Hz,

1H), 1.81-1.74 (m, 1H), 1.67-1.48 (m, 3H), 1.01 (t, J = 7.1 Hz, 3H). "C NMR (125 MHz,

CDCls): 6 203.1, 163.0 (d, Jcr = 248 Hz), 133.5 (d, Jcr =2 Hz), 128.3 (d, Jcr = 8 Hz), 125.0 (q,

Jer =287 Hz), 1153 (d, Jcr = 21 Hz), 78.4 (q, Jcr = 28 Hz), 73.2, 45.7, 43.9, 38.4, 18.4, 13.7.

ESI-HRMS: m/z caled for CisH;0,F, ((M+H]") 305.1159, found 305.1153. HPLC (Daicel

Chiralpak AS-3, hexane/i-PrOH = 98:2, 0.5 mL/min, A = 220 nm): #z (major diastereomer, major
enantiomer) = 26.0 min, fg (major diastereomer, minor enantiomer) = 30.9 min.

Compound 3d-2 (minor diastereomer)

0 R¢ 0.31 (hexane/EtOAc = 95:5), colorless oil. 'H NMR (500 MHz,
CDCl): 6 7.47 (dd, J = 8.6 Hz, 5.2 Hz, 2H), 7.13-7.08 (m, 2H), 3.71-
, CFs 3.65 (m, 1H), 3.20 (d, /= 15.0 Hz, 1H), 3.01 (dd, J = 15.0 Hz, 0.5 Hz,
O "'©\ 1H), 2.38 (dd, J = 14.8 Hz, 11.7 Hz, 1H), 2.26 (ddd, J = 14.8 Hz, 2.7
r  Hz, 1.7 Hz, 1H), 1.83-1.73 (m, 1H), 1.65-1.46 (m, 2H), 1.46-1.35 (m,
1H), 0.93 (t, J= 7.3 Hz, 3H). C NMR (125 MHz, CDCl3): § 203.3,
163.3 (d, Jcr= 248 Hz), 130.4 (d, Jcr =9 Hz), 129.1 (d, Jcr = 4 Hz), 123.7 (q, Jcr = 282 Hz),
1159 (d, Jcr =21 Hz), 80.4 (q, Jcr = 30 Hz), 72.0, 46.8, 42.8, 38.1, 18.4, 13.8. ESI-HRMS: m/z

calcd for C;sH70,F4 ([M+H]") 305.1159, found 305.1155.

Compound 3e-1 (major diastereomer)

0 General procedure, dr 3e-1/3e-2 = 7:1 (before purification), 3e-1 158
mg (72%, er 96:4), Ry 0.36 (hexane/EtOAc = 95:5), colorless oil.
CF3 [a]*'b -20.2 (¢ 0.50, CH,Cly, er 96:4). "H NMR (500 MHz, CDCls):

0 @L 8 7.52 (d, J = 8.3 Hz, 2H), 7.41 (d, J = 8.3 Hz, 2H), 4.44-4.38 (m,

) Br 1H),3.28(d, J=15.5Hz, 1H), 2.84 (d, /= 15.5 Hz, 1H), 2.48 (d, J

=16.5 Hz, 1H), 2.20 (dd, J = 16.5 Hz, 11.8 Hz, 1H), 1.81-1.73 (m,

1H), 1.60-1.47 (m, 3H), 1.00 (t, J = 7.0 Hz, 3H). °C NMR (125 MHz, CDCl;): & 202.8, 136.7,

131.5, 128.0, 124.8 (q, Jcr = 287 Hz), 123.5, 78.5 (q, Jcr = 29 Hz), 73.2, 45.7, 43.7, 38.3, 18.4,

13.7. ESI-HRMS: m/z caled for C;sH;;0,BrF; ([M+H]") 365.0359, found 365.0349. HPLC

(Daicel Chiralpak AS-3, hexane/i-PrOH = 98:2, 0.5 mL/min, A = 220 nm): fz (major diastereomer,
major enantiomer) = 24.5 min, fz (major diastereomer, minor enantiomer) = 30.5 min.

Compound 3e-2 (minor diastereomer)

R¢ 0.34 (hexane/EtOAc = 95:5), colorless oil. '"H NMR (500 MHz,
CDCl): 6 7.55 (d, J = 8.3 Hz, 2H), 7.35 (d, J = 8.3 Hz, 2H), 3.71-
3.64 (m, 1H), 3.18 (d, J = 14.6 Hz, 1H), 3.00 (d, J = 14.6 Hz, 1H),
2.38 (dd, J = 14.8 Hz, 11.6 Hz, 1H), 2.26 (d, J = 14.8 Hz, 1H), 1.80-

Br
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1.70 (m, 1H), 1.60-1.46 (m, 2H), 1.46-1.33 (m, 1H), 0.93 (t, J = 7.2 Hz, 3H). "*C NMR (125
MHz, CDCly): § 203.1, 132.4, 132.0, 130.0, 124.2, 123.5 (q, Jor = 282 Hz), 80.5 (q, Jer = 30 Hz),
72.1, 46.7, 42.6, 38.1, 18.4, 13.9. ESI-HRMS: m/z calcd for C;sH;70,BrF; ((M+H]") 365.0359,
found 365.0348.

Compound 3f-1 (major diastereomer)

1) General procedure, dr 3f-1/3f-2 = 4:1 (before purification), 3f-1
157.8 mg (53%, er 90:10), Ry 0.37 (hexane/EtOAc = 95:5),
CFs colorless oil. [0]*'p -11.7 (¢ 0.20, CH,Cl,, er 90:10). 'H NMR

RNe @ (500 MHz, CDCl3): § 7.43 (d, J= 7.8 Hz, 2H), 7.20 (d, J= 7.8 Hz,

J CHy 2H), 4.43-4.37 (m, 1H), 3.28 (d, J=15.6 Hz, 1H), 2.89 (d, /= 15.6

Hz, 1H), 2.46 (d, J = 16.4 Hz, 1H), 2.35 (s, 3H), 2.21 (dd, J = 16.4

Hz, 11.8 Hz, 1H), 1.83-1.75 (m, 1H), 1.70-1.50 (m, 3H), 1.01 (t, J= 7.0 Hz, 3H). *C NMR (125

MHz, CDCls): 6 203.6, 138.9, 134.8, 129.0, 126.3, 126.1, 125.1 (q, Jc,r = 287 Hz), 124.0, 78.6 (q,

Je.r = 33.7 Hz), 73.0, 45.7, 43.9, 38.4, 21.0, 18.4, 13.8. ESI-HRMS: m/z calcd for C;sH200F3

([M+H]") 301.1410, found 301.1408. HPLC (Daicel Chiralpak IB, hexane/i-PrOH = 98:2, 0.5

mL/min, A = 220 nm): #x (major diastereomer, major enantiomer) = 11.6 min, #fx (major
diastereomer, minor enantiomer) = 13.3 min.

Compound 3f-2 (minor diastereomer)

R¢ 0.35 (hexane/EtOAc = 95:5), colorless oil. 'H NMR (500 MHz,
CDCl): 8 7.36 (d, J = 7.8 Hz, 2H), 7.22 (d, J= 7.8 Hz, 2H), 3.73-
3.67 (m, 1H), 3.24 (d, J= 14.6 Hz, 1H), 2.97 (d, /= 14.6 Hz, 1H),
2.39-2.32 (m, 4H), 2.23 (d, J = 14.6 Hz, 1H), 1.81-1.72 (m, 1H),
1.65-1.55 (m, 1H), 1.53-1.35 (m, 2H), 0.93 (t, J = 7.2 Hz, 3H). "*C
NMR (125 MHz, CDCls): & 203.7, 139.6, 130.2, 129.5, 128.3,
123.9 (q, Jcr= 282 Hz), 80.7 (q, Jcr= 29 Hz), 71.7, 46.9, 42.8, 38.2, 21.0, 18.4, 13.9. ESI-
HRMS: m/z calced for C;cH200,F3 ([M+H]+) 301.1410, found 301.1406.

Compound 3g-1 (major diastereomer)

0 General procedure, dr 3g-1/3g-2 = 6:1 (before purification), 3g-1
196 mg (56%, er 95:5), R¢ 0.35 (hexane/EtOAc = 95:5), colorless
4CFs oil. [a]*p -36.3 (¢ 1.00, CH,CL, er 95:5). 'H NMR (500 MHz,

RNe ©\ CDCl3): 6 7.69 (d, J =9.0 Hz, 2H), 7.66 (d, J = 9.0 Hz, 2H), 4.48-

) CF, 4.40 (m, 1H), 3.33 (d, J=15.5 Hz, 1H), 2.87 (d, J = 15.5 Hz, 1H),

2.51 (dd, J =16.6 Hz, 2.5 Hz, 1H), 2.22 (dd, J = 16.6 Hz, 11.7 Hz,

1H), 1.84-1.76 (m, 1H), 1.68-1.47 (m, 3H), 1.02 (t, J = 7.1 Hz, 3H). "“C NMR (125 MHz,

CDCls): 6 202.6, 141.5, 131.3 (q, Jcr = 32 Hz), 126.9, 125.3 (q, Jcr = 4 Hz), 124.8 (q, Jcr = 287

Hz), 123.8 (q, Jcr = 271 Hz), 78.6 (q, Jcr = 29 Hz), 73.4, 45.7, 43.8, 38.4, 18.4, 13.7. ESI-

HRMS: m/z caled for CsH70,Fs ((M+H]") 355.1127, found 355.1119. HPLC (Daicel Chiralpak

IB, hexane/i-PrOH = 98:2, 0.5 mL/min, A = 220 nm): tz (major diastereomer, major enantiomer)
= 14.5 min, g (major diastereomer, minor enantiomer) = 18.9 min.
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Compound 3g-2 (minor diastereomer)

R 0.31 (hexane/EtOAc = 95:5), colorless oil. 'H NMR (500 MHz,
CDCly): 8 7.69 (d, J = 8.4 Hz, 2H), 7.63 (d, J = 8.4 Hz, 2H), 3.71-
3.65 (m, 1H), 3.23 (d, J= 14.7 Hz, 1H), 3.07 (d, J = 14.7 Hz, 1H),
2.42 (dd,J =149 Hz, 11.6 Hz, 1H), 2.28 (ddd, J = 14.9 Hz, 2.6 Hz,
1.5 Hz, 1H), 1.84-1.75 (m, 1H), 1.66-1.49 (m, 2H), 1.49-1.36 (m,
1H), 0.95 (t, J=7.2 Hz, 3H). *C NMR (125 MHz, CDCl3): & 202.8,

137.6, 131.8 (q, Jor = 32 Hz), 128.8, 125.8 (q, Jor = 4 Hz), 123.6 (q, Jor = 270 Hz), 123.5 (q,
Jer =281 Hz) 80.6 (q, Jer = 30 Hz), 72.4, 46.7, 42.7, 38.1, 18.4, 13.9. ESI-HRMS: m/z caled for
C16H1705Fs ((M+H]") 355.1127, found 355.1118.

Compound 3h-1 (major diastereomer)

O

General procedure, dr 3h-1/3h-2 = 5:1 (before purification), 3h-1
206.9 mg (63%, er 89:11), R¢ 0.34 (hexane/EtOAc = 95:5), colorless
oil. [a]*p -10.6 (¢ 0.40, CH,CL, er 89:11). 'H NMR (500 MHz,
CDCl): 6 7.54 (d, J = 6.4 Hz, 2H), 7.42-7.36 (m, 3H), 4.43-4.36 (m,
1H), 3.30 (d, J=15.6 Hz, 1H), 2.90 (d, J = 15.6 Hz, 1H), 2.48 (d, J =
15.0 Hz, 1H), 2.21 (dd, J = 15.0 Hz, 11.8 Hz, 1H), 1.85-1.75 (m, 1H),
1.70-1.20 (m, 9H), 0.91 (t, J = 6.4 Hz, 3H). "C NMR (125 MHz,
CDCly): 6 203.5, 137.7, 129.0, 128.3, 126.3, 125.1 (q, Jcr = 286 Hz),

78.7 (q, Jcr =29 Hz), 73.4, 45.8, 44.0, 36.4, 31.7, 29.0, 25.1, 22.5, 14.0. ESI-HRMS: m/z calcd
for Ci1sH240.F3 ([M+H]") 329.1723, found 329.1720. HPLC (Daicel Chiralpak IB, hexane/i-
PrOH =98:2, 0.5 mL/min, A = 220 nm): fg (major diastereomer, major enantiomer) = 12.2 min, #r
(major diastereomer, minor enantiomer) = 14.1 min.

Compound 3h-2 (minor diastereomer)

R 0.31 (hexane/EtOAc = 95:5), colorless oil. '"H NMR (500 MHz,
CDCly): & 7.49 (d, J = 6.4 Hz, 2H), 7.45-7.37 (m, 3H), 3.74-3.67 (m,
1H), 3.25 (d, J= 14.6 Hz, 1H), 3.01 (d, J = 14.6 Hz, 1H), 2.37 (dd, J =
14.6 Hz, 11.3 Hz, 1H), 2.25 (d, J = 14.6 Hz, 1H), 1.82-1.74 (m, 1H),
1.63-1.49 (m, 2H), 1.35-1.25 (m, 7H), 0.90 (t, J = 6.3 Hz, 3H). "°C
NMR (125 MHz, CDCls):  203.6, 133.3, 129.5, 128.7, 128.3, 123.8 (q,
Jor =282 Hz), 80.7 (q, Jor = 29 Hz) 72.0, 46.8, 42.8, 36.0, 31.6, 29.1,
25.0, 22.6, 14.0. ESI-HRMS: m/z caled for CigHy4O0F; ([M+H]")

329.1723, found 329.1717.

Compound 3i-1 (major diastereomer)

0]

@C%

General procedure, dr 3i-1/3i-2 = 3:1 (before purification), 3i-1
220 mg (56%, er 80:20), R¢ 0.36 (hexane/EtOAc = 95:5), colorless
oil. [0]**p -12.8 (c 0.50, CH,Cl,, er 80:20). 'H NMR (500 MHz,

@ 0 © CDCLy): & 7.61-7.55 (m, 4H), 7.45-7.40 (m, 3H), 7.34 (d, J = 8.2
Br Hz, 2H), 5.42 (d, J= 11.9 Hz, 1H), 3.44 (d, J = 15.7 Hz, 1H), 3.05

(d, J=15.8 Hz, 1H), 2.72 (d, J = 15.8 Hz, 1H), 2.52 (dd, J = 15.8
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Hz, 11.9 Hz, 1H). >C NMR (125 MHz, CDCl5): § 201.9, 138.7, 137.1, 132.0, 129.3, 128.5, 127.6,
126.3, 125.0 (q, Jcr= 286 Hz) 122.5, 74.7, 47.2, 43.8. ESI-HRMS: m/z calcd for C;sH;50,BrF;
([IM+H]") 399.0202, found 399.0197. HPLC (Daicel Chiralpak IB, hexane/i-PrOH = 98:2, 0.5
mL/min, A = 220 nm): #x (major diastereomer, major enantiomer) = 30.5 min, #fx (major
diastereomer, minor enantiomer) = 43.5 min.

Compound 3i-2 (minor diastereomer)
0 R¢ 0.33 (hexane/EtOAc = 95:5), colorless oil. 'H NMR (500 MHz,
CDCls): & 7.54-7.48 (m, 4H), 7.44-7.40 (m, 3H), 7.25 (d, J = 8.3
CFs Hz, 2H), 4.70 (d, J= 11.8 Hz, 1H), 3.36 (d, J = 14.8 Hz, 1H), 3.13
o © (d, J = 14.8 Hz, 1H), 2.62 (dd, J = 14.8 Hz, 11.8 Hz, 1H), 2.50 (d,
J = 14.8 Hz, 1H). °C NMR (125 MHz, CDCls): & 202.1, 138.4,
132.6, 131.9, 129.8, 129.0, 128.2, 127.3, 123.7 (q, Jor = 282 Hz),
122.3, 81.2 (q, Jor = 30 Hz), 73.0, 48.3, 42.7. ESI-HRMS: m/z caled for CsH;50,BrF; ((M+H]")
399.0202, found 399.0194.

Br

3. Determination of the Absolute Configuration of 3a-1 (Scheme 2)

Synthesis of (R)-4a3
Aldol (R)-4a’ was synthesized by the previously reported procedure using cinchonidine-derived

O | NH,
0] Nx (0.2 equiv) 0 OHCF
PhCOOH (0.2 equiv) M _Jo=rs
o Ph)J\CFe, (0-2 equv)_ S A,
toluene -
1a 2a rt (R)-4a

er 95:5

Aldol (R)-4a’

[a]*'D -114 (¢ 1.0, CH,Cl,, er 95:5 determined by HPLC analysis). Lit. [a]*'p -71.8 (¢ 0.28,
CH,Cl,, 93% ee) for (R)-4a.” HPLC (Daicel Chiralpak AS-3, hexane/i-PrOH = 99:1, 0.5 mL/min,
A =220 nm): fr (major enantiomer) = 27 min, fg (minor enantiomer) = 32 min.

Synthesis of (+)-4a

Racemic standard of aldol (+)-4a was synthesized by the procedure that was used for the
synthesis of (R)-4a but using ethylenediamine (0.1 equiv) with benzoic acid (0.1 equiv) as the
catalyst instead of the cinchonidine-derived amine with benzoic acid.

Transformation of (R)-4a to 3a: Intramolecular oxa-Michael reaction of (R)-4
Aldol (R)-4a’ (er 95:5) was transformed to 3a in the presence of TfOH.’

S8



Q O‘HCF3 TfOH (0.05 equiv)
/\/\)K/R'\Ph - R R' CFS + S

CHCl, »>S07 ph
R)-4a rt )
( )95_5 (R,R)-3a-1
er 9o. er 96:4

3a-1:3a-2 =2.5:1

To a solution of (R)-4a (er 95:5, 180 mg, 0.62 mmol) in CHCI; (5.0 mL), TfOH (2.7 nL, 0.031
mmol) was added at room temperature (25 °C), and the mixture was stirred at the same
temperature for 3 days. A portion of the mixture was diluted with CDCl; and analyzed by 'H
NMR to observe the product formation and the dr; the ratios werw 3a/4a = 7:3 and 3a-1/3a-2 =
2.5:1. The mixture (remaining portion) was purified by flash column chromatography
(hexane/EtOAc = 98:2) to give (R,R)-3a-1 (er 96:4).

Based on the comparison of HPLC retention times of 3a-1 obtained in the presence of amine A
and acid B (page S2-S3) and of (R,R)-3a-1 obtained from (R)-4a, the absolute configuration of
3a-1 obtained in the presence of A and B (page S2-S3) was determined to be (R,R).
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Current Data Parameters

NAME MH-300-CS
EXPNO 10
PROCNO 1

F2 - Acqguisition Parameters
Date_ 20200601

Time 13.00 h
INSTRUM Avance
PROBHD z151574_0027 (
PULPROG zg30

D 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 98.5028

DW 50.000 usec
DE 11.14 usec
TE 298.1 K

D1 1.00000000 sec
TDO 1

SFO1 500.1330883 MHz
NUCL 1H

PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W

F2 - Processing parameters
SI 65536

SF 500.1299926 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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TDO 1
g. g ;Egi 500.1330881?_I MHz
- -
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o O OOV A OFTANNMEHTLTOOVOAOFTO O AMOOAN NWwWwWoHNO S Pl 8.00 usec
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S< NH, aQ 1.0878977 sec
N RG 101
H 5 DW 16.600 usec
DE 6.50 usec
A TE 298.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL 125.7703643 MHz
NUCL 13¢C
PO 3.33 usec
Pl 10.00 usec
PLW1 88.26000214 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG([2 waltz65
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23014790 W
PLW13 0.11535020 W
F2 - Processing parameters
ST 32768
SF 125.7577939 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
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i L
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TE 298.0 K
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DO 1
SFOl 500.1330883 MHz
NUC1 1H
PO 2.67 usec
JJ Pl 8.00 usec
PLW1 23.68499947 W
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Time 15.05 h
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PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 44,4444
DW 50.000 usec
DE 11.14 usec
TE 298.0 K
D1 1.00000000 sec
DO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
SI 65536
SE 500.1300133 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
(0]
CF3
)\\“ o) ‘ty
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f FIDRES 0.919204 Hz
A ¢ Y AQ 1.0878977 sec
RG 101
DW 16.600 usec
DE 6.50 usec
- TE 298.0 K
3a-1 D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL1 125.7703643 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 88.26000214 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG([2 waltz65
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23684999 W
PLW13 0.11913000 W
F2 - Processing parameters
SI 32768
SF 125.7577953 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
. |
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8.1 8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 71 7.0 6.9 ppm DW 50.000 usec
DE 11.14 usec
TE 298.0 K
5 o D1 1.00000000 sec
- o TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 2.67 usec
< WO O N~ NelaNe] w O S UNTO N BN e} Pl 8.00 usec
MmN HHO 0 -~ N o~ Om PLW1 23.68499947 W
[ e N NN o o ST NN
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AQ 1.0878977 sec
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DW 16.600 usec
DE 6.50 usec
3a-2 TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL1 125.7703643 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 88.26000214 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG([2 waltz65
PCPD2 80.00 usec
PLW2 23.68499947 W
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Current Data Parameters

NAME MH-310-MAJOR-C13
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F2 - Acquisition Parameters
Date_ 20200201

Time 6.58 h
INSTRUM Avance
PROBHD 2167889_0002 (
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101

DW 16.600 usec
DE 30.00 usec
TE 298.1 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 125.7703643 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 27.79999924 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 6.80000019 W
PLW12 0.15300000 W
PLW13 0.07683500 W

F2 - Processing parameters
SI 32768

SE 125.7577938 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Pl 12.00 usec
PLWL 6.80000019 W
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Current Data Parameters

0
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. q: NAME Mh-310-minor
—~ EXPNO 10
\\\/// PROCNO 1
F2 - Acqguisition Parameters
Date_ 20200130
Time 18.18 h
INSTRUM Avance
PROBHD 2167889_0002 (
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 12.4562
DW 50.000 usec
T T T T T T T T T DE 10.45 usec
TE 298.1 K
7.8 7.7 7.6 7.5 7.4 7.3 7.2 71 PPpmMm o1 1.00000000 sec
DO 1
l\‘«, sFol 500.1330883 MHz
o NUCl 1H
] PO 4.00 usec
Pl 12.00 usec
O WO A< OO ™ o O [colNe) IO N NNHDOM>S< MO 0 PLW1 6.80000019 W
Oy OV 00 0 [~ WO 1O ) D) o ™~ N O — OV WO WS >SS
W W WWWW WYY N o o TOOONNNNNNNA F2 - Processing parameters
MmO MOHMmN OO ™M ™ ™M N NN NN N SI 65536
SE 500.1300124 MHz
= YRy SN G .
SSB 0
LB 0.30 Hz
GB 0
o~ o - pC 1.00
___JFJ____ __/—/_—__
O
JJM CF3
",
I I I I I I I 0O
38 3.7 3.6 35 34 33 32 31 2.9 28 2.7 26 2.5 24 23 2.2 pm Cl
o e W
-
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Current Data Parameters

NAME MH-310-MINOR-C13
EXPNO 10
PROCNO 1

F2 - Acqguisition Parameters
Date_ 20200131

Time 15.44 h
INSTRUM Avance
PROBHD z167889_0002 (
PULPROG zgpg30

D 65536
SOLVENT CDC13

NS 566

DS 4

SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101

DW 16.600 usec
DE 30.00 usec
TE 298.1 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFOL1 125.7703643 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 27.79999924 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 6.80000019 W
PLW12 0.15300000 W
PLW13 0.07683500 W

F2 - Processing parameters
SI 32768

SF 125.7577923 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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AN OOOMASEOLOVWLFTA~MOEDLETONNOOSMNMOSANSWWOMS AWM MM O
TN HOOOWLTMHNEOVONOTNNASOOONANOONOMNAOOSN AN WO AN O O ™~ Current Data Parameters
MM M MO ANANNANANNODODODODOOMMMOANNOOOFIFIITTITNNNAATTTOOOOWOLWOLWLWS OO0
NAME MH-311-MAJOR
~r~rrrereeere oMo AN NN NN NN NN N A A A A A A A A A A A A OO EXPNO 30
= = PROCNO 1
F2 - Acquisition Parameters
Date_ 20200201
Time 11.57 h
INSTRUM Avance
(@) PROBHD 7167889_0002 (
PULPROG zg30
D 65536
SOLVENT CDC1l3
‘ CFs F NS 16
NS o) ‘1 ( DS 2
SWH 10000.000 Hz
//J FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 9.3756
3c-1 DW 50.000 usec
DE 10.45 usec
TE 298.1 K
J D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 4,00 usec
Pl 12.00 usec
PLW1 6.80000019 W
F2 - Processing parameters
SI 65536
SE 500.1300231 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
[ I I I I | I I I | I I I
11 10 9 8 7 6 5 4 3 2 1 0 ppm
I~ (=} O ||| [N]|™ (=}
(=21} o O 10| |O|0] |O|Mm o
oo - | [l l=l=] [+ o
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Current Data Parameters

NAME MH-311-MAJOR
EXPNO 30
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200201
Time 11.57 h
INSTRUM Avance
PROBHD 7167889_0002 (
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 9.3756
DW 50.000 usec
DE 10.45 usec
TE 298.1 K
D1 1.00000000 sec
DO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 4.00 usec
Pl 12.00 usec
PLW1 6.80000019 W
F2 - Processing parameters
SI 65536
SE 500.1300231 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
(@)
CF3
)\\“ 0] y F
3c-1
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Current Data Parameters

NAME MH-311-MAJOR
EXPNO 21
PROCNO 1

F2 - Acquisition Parameters
Date_ 20200131

Time 14.42 h
INSTRUM Avance
PROBHD 72167889_0002 (
PULPROG zgpg30

D 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101

DW 16.600 usec
DE 30.00 usec
TE 298.1 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 125.7703643 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 27.79999924 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG([2 waltz65
PCPD2 80.00 usec
PLW2 6.80000019 W
PLW12 0.15300000 W
PLW13 0.07683500 W

F2 - Processing parameters
SI 32768

SF 125.7577937 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

S27



DA MO MNFTASFTN AL A 1O AFOLT ANOMNMONWOMOWNOWM™SMIMEWOWOM WO
OO WO MW LTANANNOODOOOO N HOMT T ANOOAOAM-OO OO OYW WWWOM™~WOHOHWMmAN WO <M Current Data Parameters
O OO NANN A AAA AT T ANATOO T M MHOANNNNNNNNMCGI=-T-OWLWOLWLWLWONH O NAME MH-311-MIN
~r~rr- MmO MO O NN NN NN NN NN NN A A A A A A A A O OO Eégggo lg
F2 - Acquisition Parameters
Date_ 20200131
Time 10.41 h
INSTRUM Avance
0O PROBHD 2167889_0002 (
PULPROG zg30
D 65536
SOLVENT CDC13
CF3 NS 6
o~ F DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 12.6367
3c-2 DW 50.000 usec
DE 10.45 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 4.00 usec
Pl 12.00 usec
PLW1 6.80000019 W
F2 - Processing parameters
ST 65536
SF 500.1300121 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L i

11 10 9 8 7 6 5 4 3 2 1 0 ppm
- 0| D » (O — 0N S] (S
a|3|a o |ala| [o|e||=|e|e||e
Mo o - O =l {Nlr=]| "
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S~ A0 m [@2NToINes} T OO ™~ < N ™
— O O 0 W ™~ O < NN NNO O OO O, W Current Data Parameters
SIS TS N o e Wi ep} NN N A A d OO NAME MH-311-MIN
EXPNO 10
~or>~r~ 0~ O~ o~ e~ o~~~ e~~~ PROCNO 1
\\ /// \ / | '\\NV// F2 - Acquisition Parameters
Date_ 20200131
Time 10.41 h
INSTRUM Avance
_ e PROBHD  2167889_0002 (
PULPROG zg30
D 65536
SOLVENT CDC13
NS 6
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 12.6367
DW 50.000 usec
[T T T T T T[T T T[T [T [T [T rrrrrrrrr |+ DE 10.45 usec
TE 298.2 K
7.6 7.5 7.4 7.3 7.2 71 7.0 Pppm o1 1.00000000 sec
TDO 1
- ® mﬁ srol 500.1330883 MHz
=] =} <} NUC1 1H
- (] o PO 4.00 usec
Pl 12.00 usec
PLW1 6.80000019 W
—HON 0N O — - o O HNOMNONWOMO
OO M N HO OO, O~ < N OO~ OO OO W LWWLWw .
M~~~ 0~~~ [~ [~ O N o o SO ONNNNN NN N gi‘ProceSSlngpaE%‘gzteers
N OO MMM OOM oM oM N NN ANANANANNANNNN SE 500.1300121 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
O
CF;
., F
ol .
3c-2

39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 ppm

T =t R

0.99



—203.08
163.94

161.97

136.17
136.12

130.45

130.38

129.95
129.88

127.00

124.74
124.00

122.48

121.86

120.23
116.81

116.64

116.16

115.99
115.63

115.45
80.78
80.56
80.54

80.31

80.07
77.25

76.99
76.74
73.30
72.17

46.69
45.76
43.94

38.38

38.10

18.38
13.87

=" Ne=—=———"7+"

O
CF;
g F
O /
3c-2
L\‘ ‘ AI‘IV ”u JL | ‘l
I T I I T I T I I T I T I | T I T I T
200 180 160 140 120 100 80 60 40 20 0 ppm

Current Data Parameters

NAME MH-311-MIN
EXPNO 11
PROCNO 1

F2 - Acqguisition Parameters
Date_ 20200131

Time 15.00 h
INSTRUM Avance
PROBHD 2167889_0002 (
PULPROG zgpg30

D 65536
SOLVENT CDC13

NS 267

DS 4

SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101

DW 16.600 usec
DE 30.00 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 125.7703643 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 27.79999924 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 6.80000019 W
PLW12 0.15300000 W
PLW13 0.07683500 W

F2 - Processing parameters
SI 32768

SF 125.7577927 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

S30
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Current Data Parameters

NAME MH-314-MAJOR
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20200208

Time 15.02 h
INSTRUM Avance
PROBHD 72151574_0027 (
PULPROG zg30

D 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 51.2821

DW 50.000 usec
DE 11.14 usec
TE 298.0 K

D1 1.00000000 sec
TDO 1

SFO1 500.1330883 MHz
NUC1 1H

PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W

F2 - Processing parameters
SI 65536

SE 500.1300115 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

S31
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Current Data Parameters

NAME MH-314-MAJOR
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200208
Time 15.02 h
INSTRUM Avance
PROBHD 72151574_0027 (
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 51.2821
DW 50.000 usec
DE 11.14 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
SI 65536
SE 500.1300115 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
O
CF3
F
3d-1
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— O N0 AT ONNMOO N
— QO FTOOMANHOLNMANDNOF ANOOTNOOYNMSE AT OFTAHA~NM O D©
' TNm e ooemawe caanaenaeneaTnReYeTen
i P MM ANANANNN N B0 ®®Oe T~ OmoE ™ oo oo o current Data Parameters
o~ A A A A A A A AAAAA A S SIS TOONONN NN A A A giggo MH—314—MAJ011§
NP2 S /=222 1
F2 - Acquisition Parameters
Date_ 20200208
Time 16.04 h
INSTRUM Avance
0] PROBHD  2151574_0027 (
PULPROG zgpg30
D 65536
CF, SOLVENT CDC13
NS 1024
WY 0 ‘1 DS 4
SWH 30120.482 Hz
//J FIDRES 0.919204 Hz
F AQ 1.0878977 sec
RG 101
3d-1 oW 16.600 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFol 125.7703643 MHz
NUC1 13cC
PO 3.33 usec
Pl 10.00 usec
PLW1 88.26000214 w
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG([2 waltz65
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23014790 W
PLW13 0.11535020 w
F2 - Processing parameters
ST 32768
SE 125.7577928 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
‘HI I . -
| | I I I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm
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AN HOMNDNOMNATOMNMANNODOANANDXDNNNOFTOOWS —000WAHALOLWWWES O WMO <
OOV ONAONVO-NAITNNOANANAHXOOOSNTTWO IS ONDNN0ANAHN0OLWN NN Current Data Parameters
SESTAaaOadeeYYanegeananaaaaaNaaaannene eSS T me ME-314-MINOR
SO MO ANNNNNNNNNNNNNAAAAAAAAAAAOD OO EXPNO 20
- - - PROCNO 1
F2 - Acqguisition Parameters
Date_ 20200208
Time 16.09 h
INSTRUM Avance
o) PROBHD z151574_0027 (
PULPROG zg30
D 65536
SOLVENT CDC13
CF3 NS 16
‘., DS 2
o v sWH 10000.000 Hz
FIDRES 0.305176 Hz
F AQ 3.2767999 sec
RG 66.6667
3d-2 DW 50.000 usec
DE 11.14 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
SFOl 500.1330883 MHz
NUCL 1H
PO 2.67 usec
Pl 8.00 usec
PLWL 23.68499947 W
F2 - Processing parameters
SI 65536
SE 500.1300115 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

[N B I I I N I I I I I I I

1 10 9 8 7 6 5 4 3 2 1 0 ppm
DD | (™ N[ = |WO] [
o AN I REEIENE D
|l | || il
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Oy (N (@] A MO ™M WOWMmOY N
e« -~ -~ O O NN O O w0
< < < o~ Ad A0 0O Current Data Parameters
L L L NAME MH-314-MINOR
O~ >~~~ ~ e e e T ST e e EXPNO 20
NY N\ l
F2 - Acquisition Parameters
Date_ 20200208
Time 16.09 h
INSTRUM Avance
PROBHD 2151574_0027 (
PULPROG zg30
D 65536
SOLVENT CDCl3
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 66.6667
DW 50.000 usec
DE 11.14 usec
I I I I I I I I TE 298.0 K
7.6 7.5 7.4 7.3 7.2 7.1 7.0 ppm 21 1.00000000 ses
SFO1 500.1330883 MHz
2 3 NuUcl 1H
- - PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
[~ 00O N < WO 0 N O < o N o O O N O N WO OO W
O O OO WS WO WL LW [Q\Ie)} N AN OO L BN e ol o R TO NN noll n B aall e [ BRSNS URAN U .
[~ I~ WO W WWLWWWwwY o~ [oNeNeie) T NN NNNNNNN N g?—?roceSSLngpazaSnézt6ers
M M O NH O N OO MM ™M ™M MM M AN NN ANNNNNNNNANN SE 500.1300115 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

e

e
gl M o

| | | | | T | | | | T T | | | |
38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 ppm F

3d-2
ﬁ‘:’/ . . WNf j“f
S S S S S
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. . . fr e e e e e e e e 0O AN O o0 o0 <t O
“ I8 28225088 %cccordda dae @
~ A= A A~ 0w~~~ S M — NAME MH-314-MINOR
EXPNO 21
VoSS N VT :
F2 - Acqguisition Parameters
Date_ 20200208
Time 17.03 h
INSTRUM Avance
PROBHD z151574_0027 (
PULPROG zgpg30
e} D 65536
SOLVENT CDC13
NS 1024
DS 4
CF3 SWH 30120.482 Hz
“, FIDRES 0.919204 Hz
O 20 1.0878977 sec
RG 101
F DW 16.600 usec
DE 6.50 usec
3d-2 TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOL 125.7703643 MHz
NUCL 13¢C
PO 3.33 usec
Pl 10.00 usec
PLW1 88.26000214 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG([2 waltz65
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23014790 W
PLW13 0.11535020 W
F2 - Processing parameters
ST 32768
SF 125.7577920 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
L l
I ! I ! I ! I ! I ! I ! I ! I ! I ! I ) I !
200 180 160 140 120 100 80 60 40 20 0 ppm
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O (N N O Oy AN OW OO A NOITONMONANNWYWY 4N OO
SRR Y8R UTSNESNE0RLTRSRRSRRRN8S55S2  current Data Parameters
Mo e B 2 I RN IR IR NI N IR N S P o o S e e NAME MH-315-MAJOR
EXPNO 10
\Y74 NTTSEES k= e :
F2 - Acquisition Parameters
Date_ 20200210
Time 15.10 h
INSTRUM Avance
PROBHD 7Z151574_0027 (
O PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
CF3 DS 2
W o 4y, SWH 10000.000 Hz
FIDRES 0.305176 Hz
//J AQ 3.2767999 sec
Br RG 42.5532
DW 50.000 usec
3e-1 DE 11.14 usec
TE 298.0 K
D1 1.00000000 sec
DO 1
SFOL 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
ST 65536
SF 500.1300134 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

A ] "

11 10 9 8 7 6 5 4 3 2 1 0 ppm
(I~ (=4 Q| || |N|W| (O™ -
2 3 3l 13||e[e| [2|]] |=
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A NN N O N
N N O (9] Current Data Parameters
00 = s N NAME MH-315-MAJOR
~ 0~ ~ ~ ~ EXPNO 10
\ ’ \ l PROCNO 1
F2 - Acquisition Parameters
Date_ 20200210
Time 15.10 h
/—‘ f INSTRUM Avance
PROBHD z151574_0027 (
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
———————————————————————————————————€—¥—¥—§—¥—5¥5¥™@™@™¥™™8"88™"88§8§8° RG 42.5532
' ' ' ' ' ' ' ' ' DW 50.000 usec
7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 ppm DE 11.14 usec
TE 298.0 K
D1 1.00000000 sec
> 5 TDO 1
- - SFO1 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
O 0O O Nelyte} ™~ O 0 — N F2 - Processing parameters
N O [ JANe) O N [ 3N} ™M - O~ ST 65536
= s NN @ © = s N NN SF 500.1300134 MHz
SRS ™™ (S NN NN NN WDwW EM
SSB 0
NV y VRV ot
GB 0
PC 1.00

——— QM“MJ&wL /fikﬁ

I I I I
4 3.2 3
"

Br

T
4.6 44 4.2 4.0 3.8 3.6 3. 2.2 ppm 3e-1

iT;’fE?\H’

1.00
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[o0]
N
(@]
N
(0]
CF;
J\\“ 0} ey
Br
3e-1

136.74
131.53
128.26
128.08
125.96
123.66
123.50
121.37
78.83
78.60
78.38
78.15
77.25
77.00
76.74
73.26
_—45.71
T—43.75
TT—38.38
—29.66
—18.40
—13.77

/
\

S\

T I ! I ! I

200 180 160

Current Data Parameters

NAME MH-315-MAJOR
EXPNO 11
PROCNO 1

F2 - Acqguisition Parameters
Date_ 20200210

Time 15.46 h
INSTRUM Avance
PROBHD z151574_0027 (
PULPROG zgpg30

D 65536
SOLVENT CDC13

NS 478

DS 4

SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101

DW 16.600 usec
DE 6.50 usec
TE 298.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFOL1 125.7703643 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 88.26000214 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG([2 waltz65
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23684999 W
PLW13 0.11913000 W

F2 - Processing parameters
SI 32768

SF 125.7577948 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

S39
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OO WA~V OWHROWNNAHWOOSFONDONWWOM>OMANHOONO OO0 LW MmN Current Data Parameters
OO MMNWOWOWOWOWOWOUATATOODONTOMOHOANNTTTLOVOWOWMWOLWOLOLWOLWOLW ST FTONONMNONH D NAME MH-315-MINOR
CEEEENOONOOOON0ONNNNNNNAAAAAAAA A A A A A A A A Ao O OO gégg;o 25
F2 - Acqguisition Parameters
Date_ 20200210
Time 16.03 h
INSTRUM Avance
0 PROBHD z151574_0027 (
PULPROG zg30
D 65536
SOLVENT CDC13
CF3 NS 16
2, DS 2
O / SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
Br RG 77.6398
DW 50.000 usec
3e-2 DE 11.14 usec
TE 298.0 K
D1 1.00000000 sec
DO 1
SFOL 500.1330883 MHz
NUCL 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
ST 65536
SFE 500.1300130 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I I I I I I | I I I I I
11 10 9 8 7 6 5 4 3 2 1 0 ppm
[ 3l =] (=4 N | [N [D (M| O]
[ 1K=] o O|O| [O|O|r=[M~O|C
-l S E R B N P P P P
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L <O o NN (@)
O < O L O Current Data Parameters
00 Mo N NAME MH-315-MINOR
~ ~ [~ ~ EXPNO 20
‘ ' ‘ I | PROCNO 1
F2 - Acqguisition Parameters
Date_ 20200210
Time 16.03 h
/ _/— INSTRUM Avance
PROBHD z151574_0027 (
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 77.6398
DW 50.000 usec
I I I I I I I I I DE 11.14 usec
7.7 7.6 7.5 7.4 7.3 7.2 7.1 ppm I= 298.0 K
D1 1.00000000 sec
DO 1
. 8 sFrol 500.1330883 MHz
- o NUC1 1H
PO 2.67 usec
Pl 8.00 usec
55 oe oo o © Qo A s PLWL 23.68499947 W
W W W W W — [@ 3o <N MO NN
N N . . vt F2 - Processing parameters
N MmN MMM oM ™M o N AN AN NN NN ST 65536
\\\/// \ / \ / \\// \ / SF 500.1300130 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

- 7
(0]
W/\MJ\L CF3
o~

39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 ppm

E W H -RE

Br
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(@] A=W <o NNM ™

— FOULOOONHN WAL A HOOFONDOFIT MM ANET-OO-MOD™

. et e e e e e e s O NN O™ N~~~ O S 4O SO~ Current Data Parameters
™ NN O WWSHTMNMAN O ¢ ¢ o o s o o s o o s o s o o o o o NAME MH-315-MINCR
O MO OHOMHOANNANANANNNODODODOMEMTWMHMANWOWLIMNW©WOWO MM EXPNO 21
™~ A A A A A A A A A A0OOOS O NN A A A PROCNO 1

T\ TS\ g £2 - hequisition Darameters

Date_ 20200210
Time 16.57 h
INSTRUM Avance
PROBHD z151574_0027 (
0] PULPROG zgpg30
D 65536
SOLVENT CDC13
CF3 NS 1024
/ DS 4
o SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
Br RG 101
DW 16.600 usec
3e-2 DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
DO 1
SFO1 125.7703643 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 88.26000214 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG([2 waltz65
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23684999 W
PLW13 0.11913000 W
F2 - Processing parameters
SI 32768
SE 125.7577931 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
A h H ] | H e

| | | | | T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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82838 3 ONeR YIS ERERIETRESERR2YST85 S Current Data Paraneters
A S I SN FLOONNOFTNNNN A OWOOONOOIOnNONDINOON NAME MH-320-MAJOR-CS
N B TR ST NSRS RN PPN N R A R S EXPNO 10
\\V X\‘\\\NNW/ PROCNO 1
F2 - Acquisition Parameters
Date_ 20200304
Time 20.13 h
INSTRUM Avance
PROBHD z151574_0027 (
O PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
CF3 DS 2
oY 0 “, SWH 10000.000 Hz
FIDRES 0.305176 Hz
) AQ 3.2767999 sec
CH3 RG 60,6061
DW 50.000 usec
3f-1 DE 11.14 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
SFOL 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
sI 65536
SE 500.1300131 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L h il
11 10 9 8 7 6 5 4 3 2 1 0 ppm
[Ted 0l o [ |—[N[Oo|F|N |0 o
[<1K] o (=1 I=] [=]{=31=] (=3} o
|- - | I~=l=lal=l=lml |o

S$43



L O (@] <t ©
™ Ne) O O Current Data Parameters
< < N N NAME MH-320-MAJOR-CS
. : EXPNO 10
0=t = == PROCNO 1
\ ! | \ / F2 - Acguisition Parameters
Date_ 20200304
Time 20.13 h
—/— _—/_ INSTRUM Avance
PROBHD 2151574_0027 (
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
""""" LI L L A N N E RG 60.6061
7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 ppm bW 50.000 usec
DE 11.14 usec
TE 298.1 K
.Y S D1 1.00000000 sec
- - TDO 1
SFOL 500.1330883 MHz
NUC1 1H
-~ o N M N o © N O IO N OO\ PO 2.67 usec
593 25 25 2ILIANS m
. e . . v e e e e PLW1 23.68499947 W
S <t < oM AN N NN NN N NN
F2 - Processing parameters
N \/ \/ VAN E
SE 500.1300131 MHz
WDW EM
I e I s s s e S8 0
LB 0.30 Hz
GB 0
PC 1.00
O

O Wy g
[ [ [ [ | [ [ [ //J

3f-1

4.6 44 4.2 4.0 3.8 3.6 34 3.2 3.0 2.8 2.6 24 2.2 ppm
TR e R
Q e e |e <
- - - o -

CH,

1.00
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203.65

O

)\\ o) ey
CHs,

3f1

138.96
134.80
129.03
128.61
126.31
126.20
124.02
121.72
78.99
78.76
78.54
78.32
77.25
77.00
76.74
73.03
14.17
14.10
13.82

45.79

/
\
/

T T . T T

200 180

Current Data Parameters

NAME MH-320-MAJOR-CS
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date_ 20200304

Time 22.11 h
INSTRUM Avance
PROBHD z151574_0027 (
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101

DW 16.600 usec
DE 6.50 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 125.7703643 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 88.26000214 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23684999 W
PLW13 0.11913000 W

F2 - Processing parameters
SI 32768

SE 125.7577928 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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WOOOMNMPIEOANSEWWHLO NN MIO FONANLDOOONONWH HWOMI™>NWDWOM O <
OO NANAODONOUOANNOOONLT ANV FTOOOANAN~ O ONWOMSANNHHONMNIOM AN Current Data Parameters
MONAAEEEEVOANNNOOONNNEEEELLLONUUSTTTSIIITONN NavE MH-320-MINOR-CS
M~~~ NaNNAA A A A A A A A "4 A4 "4 A A" "A A "A A4 OO EXPNO 10
. PROCNO 1
F2 - Acquisition Parameters
Date_ 20200304
Time 20.19 h
INSTRUM Avance
PROBHD 2151574_0027 (
PULPROG zg30
D 65536
SOLVENT CDC13
(@) NS 16
DS 2
SWH 10000.000 Hz
CF3 FIDRES 0.305176 Hz
AQ 3.2767999 sec
o) "y RG 101
DW 50.000 usec
DE 11.14 usec
CHj; TE 298.2 K
D1 1.00000000 sec
3f-2 TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 w
F2 - Processing parameters
ST 65536
SF 500.1300132 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
| ISR DN [ I IR IR IR I I I M I I
11 10 9 8 7 6 5 4 3 2 1 0 ppm

Q[ o [N|e IR (D|0]| [©
e el 12l [=IeeNT s
N - ~ir tlr=lr=Ir=[Nllen
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O o O oS ™M

~ 0 O N Current Data Parameters

Mo N NA NAME MH-320-MINOR-CS

~ ~ ~ ~ ~ EXPNO 10

\ / | \ l PROCNO 1
F2 - Acquisition Parameters
Date_ 20200304
Time 20.19 h
INSTRUM Avance

PROBHD z151574_0027 (

_ _ PULPROG zg30

D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
T [ [ ————— ———————— ———————— —————— — AQ 3.2767999 sec
RG 101
7.7 7.6 7.5 7.4 7.3 7.2 71 7.0 ppm ow 50.000 usec
DE 11.14 usec
TE 298.2 K
3 3 D1 1.00000000 sec
- o TDO 1
SFO1 500.1330883 MHz
<™~ O N WO ™~ LN O < L0 <~ N O NUC1 1H
N O O O O N [€XRANe] [colNTO RGO NN LI PO 2.67 usec
mennes oA o RN P1 8.00 usec
NN MMM oM N N NN AN NN PLW1 23.68499947 w
\\\/// \ / \ / \ l / \ / F2 - Processing parameters
SI 65536
SE 500.1300132 MHz
WDW EM
SSB 0
LB 0.30 Hz
_— -~ -~ GB 0
PC 1.00
O
CF;
Mo o
CHs
3f-2

40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 ppm

E W -



< O A1 NOO O™
~ O AN OMmMO I~ LW O MmO W O < < — W0~ O ™>< <
. e e e e e e e e OO MA O ™~ ™~ NO AN W O D Current Data Parameters
o H oMWW AN O L I T . e . . L NAME MH-320-MINOR-CS
(&) N M ANANNNNNN — O O O ~Ir~ 0O A OW N0 O 00 mM EXPNO 11
N L R B e I e R e AR e R e B e B | O 0 oo~ r~ - < <t N NN PROCNO 1
K\::$:§§§L4242;;i/) k\§§é§4 Z;f%:i/) \ l / | \ / / F2 - Acguisition Parameters
Date_ 20200304
Time 21.13 h
INSTRUM Avance
PROBHD Z151574_0027 (
PULPROG zgpg30
D 65536
SOLVENT CDC13
(o) NS 1024
DS 4
SWH 30120.482 Hz
CF FIDRES 0.919204 Hz
3 AQ 1.0878977 sec
o 4, RG 101
DW 16.600 usec
DE 6.50 usec
TE 298.2 K
CHs D1 2.00000000 sec
3f-2 D11 0.03000000 sec
DO 1
SFO1 125.7703643 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 88.26000214 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG([2 waltz65
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23684999 W
PLW13 0.11913000 W
F2 - Processing parameters
ST 32768
SF 125.7577919 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
L | | ‘
! I ! I ! I ! I ) I ! I ! I ! I ! I ! I ) I !
200 180 160 140 120 100 80 60 40 20 0 ppm
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N HOOOOANTOLTTNFTOOMONHNOOWMNINOMWOFHSMMOVWHHWML OO OO
N0 WO NONDONHNNOANANNODDOWVWOWL TN MANHAOOHW0OWOLITNONNNNNO
LWOWOWLOUANLHTLITNMOOWOWLWFNNNHOS™WOWWWWWWWOWLOLWLWLWLWLWLWLWLWLWOoOO O
T MO NN NN NN NN ANN A A A A A A A A A A A A A A A A A A A A A A A A
L L [ IR O N U I -
0]
CF, (
)\\\\ ° X
CF3
* J f J [ff[
I I I I I I I L I I I I I I
11 10 9 8 7 6 5 4 3 2 1 0 ppm
© o - DN [ © -
o S o| |=f|e]el|ele| o
o - - Ollr=lv=| =] [+

Current Data Parameters

NAME MH-324-MAJOR
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20200320

Time 13.47 h
INSTRUM Avance
PROBHD 2151574_0027 (
PULPROG zg30

ID 65536
SOLVENT CDCl13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 70.8617

DW 50.000 usec
DE 11.14 usec
TE 298.1 K

D1 1.00000000 sec
TDO 1

SFO1 500.1330883 MHz
NUC1 1H

PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W

F2 - Processing parameters
SI 65536

SF 500.1300115 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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N O (@]
S 0 O N N
O WO W WO N
R -
Vi
A
&0 79 78 77 76 75 74 73 72 ppm
5
o
oM NN 0 < <t M OO Mmoo W0
O < <M N L N o O M ANOO IHODNANOD
S S < < o oM « oo O W w0 <t N NN
R “ o Na deed o
N \/ VNN

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 T

48 46 44 42 40 38 36 34 32 30 28 26 24
% e:,’/’/’4 W-f jmf ‘wa ﬁ
S o o S
- - (=] -

1.03

ppm

Current Data Parameters

NAME MH-324-MAJOR
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200320
Time 13.47 h
INSTRUM Avance
PROBHD 2151574_0027 (
PULPROG zg30
ID 65536
SOLVENT CDCl13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 70.8617
DW 50.000 usec
DE 11.14 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
SI 65536
SF 500.1300115 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
O
CF3
)\\“ e} "y
CF3
3g-1
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L0 T NI AN OM MmO AN ONMNMWOWOOOM
O Lﬂl\<I"Nmm00\OWMMMOOPPW@O[:WHO\[\NQWOOON L O Current Data Parameters
~ TV PPN P P PN P A NAME MH-324-MAJOR
o LN O NONNNNNNNNNNNNNODGWOWOWIMM™~WOWMmML) M O w ™M EXPNO 11
N A A A A A A A A A A A A A A A A AT T — PROCNO 1
k\k\\\i% Wl/'//// \ , F2 - Acquisition Parameters
Date_ 20200320
Time 14.49 h
INSTRUM Avance
PROBHD z151574_0027 (
(@) PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 1024
CF3 DS 4
K 0 ‘v SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101
CFs oW 16.600 usec
39-1 DE 6.50 usec
TE 298.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFOl 125.7703643 MHz
NUCL 13¢C
PO 3.33 usec
Pl 10.00 usec
PLW1 88.26000214 W
SF02 500.1320005 MHz
NUC2 1H
CPDPRG([2 waltz65
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23014790 W
PLW13 0.11535020 W
F2 - Processing parameters
SI 32768
SF 125.7577885 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
M Al
I I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm
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MNOWIOHOOM~ETOOTANFT AT AT OO NOTLLNOMTEOOTONNDWWOWOANOAAHOM TN LWOLWWMOOD
OOVOINONDOSONNOITNATNOOONTEWANT HONNOWI)TONANAOOIDO o po s oo
O WOWLOUNLOVWOWLOLOWANNOODOIFITTITOMOMOMONNNNNMGETECWOLOWLOLWLWLWLWLWLWS T OO
e e e s s s s s s s s e s s e e e e e e e e s s s s s s s s s s s & & & & s s s s s+ + » NAME MH-324-MINOR
oo onmoAaNaaNaNNaNaNaNaNaNaNaNNdddAdAdAdAdA A A A A A A A A A A A A A O OO EXPNO 10
| IR SN N SN SN SN SN S— — —" —= L___ PROCNO 1
F2 - Acqguisition Parameters
Date_ 20200320
Time 13.52 h
INSTRUM Avance
(e PROBHD 7z151574_0027 (
PULPROG zg30
D 65536
SOLVENT CDC13
CF3 NS 16
0 "0, DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
CF3 RG 71.4286
3g-2 DW 50.000 usec
g DE 11.14 usec
TE 298.2 K
D1 1.00000000 sec
DO 1
SFO1 500.1330883 MHz
NUCL 1H
PO 2.67 usec
Pl 8.00 usec
PLW1l 23.68499947 W
F2 - Processing parameters
SI 65536
SE 500.1300116 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
i L«_. _—
I I I I I I I I I I I I ]
11 10 9 8 7 6 5 4 3 2 1 0 ppm
(=31 ] ‘TO AN ™ (]| 0| [
oo o o|o OO ||n(O)| O
il | Il ==l = lail=] [

S§52



—7.703
—7.686
—7.645
—7.628

7.260

Current Data Parameters

2.00
2.05

NO <~ N <™~ 00 — (@R
— O O Oy O~ OO LN 1 N [©)NANe}
[~~~ 00w WwWwWwWWw [QVINQN| o O
M OO MM OO MmO ™M M ™M M

o

7.3 7.2 ppm
O <F OO NOM>UONO™
FNHOH OO~~~ W0
TN N NN NNN NN
N ANNNNNNANNNNN

="

7

I TR

41 4.0 39 38 3.7 36 35 34 33 3.2 3.1 3.0 29 28 2.7 26 25 24 23 22 21

T w EE

R

NAME MH-324-MINOR
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200320
Time 13.52 h
INSTRUM Avance
PROBHD z151574_0027 (
PULPROG zg30
ID 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 71.4286
DW 50.000 usec
DE 11.14 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
SI 65536
SF 500.1300116 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

O

CF3

L
CF3

ppm 3g-2
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—~ M ANOFTO0O M NOFHOINHWMmMmOOWN O™
[ee] DWW AN OOV MMEELOVOLLTIT A O NN AHOASO O O W0T D

. . P . . e e s e e P . e e YN <FT AN AN <O~ M~ < W<
N A N 0O OOWOWWOWW<FTFANNOO ¢ o . . . e + e e e s » . P
o T MO MO O ANANANNANNANNANANNANNNNANNODODODOM-WVWWOWMHMNWIOMNOWOWO M
[Q\] A A A A A A A A A A A A A A A A A A A A OO0 TN NN A A

(0]

CF3
o~
CF3
39-2
bl L | A
[ I [ I [ I I [ [

200 180 160 140 120 100 80 60 40 20 0

Current Data Parameters

NAME MH-324-MIN-AGAIN-C13
EXPNO 12
PROCNO 1

F2 - Acquisition Parameters
Date_ 20200414

Time 18.10 h
INSTRUM Avance
PROBHD Z151574_0027 (
PULPROG zgpg30

D 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101

DW 16.600 usec
DE 6.50 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFOL 125.7703643 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 88.26000214 W
SEFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23014790 W
PLW13 0.11535020 W

F2 - Processing parameters
ST 32768

SF 125.7577911 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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<~ 0 M O O HOV M NWOWW 40 NWANAMWOOTWOHNNNMMAAONMLO) M~ T W~
= oY 0 O NALOW NN OO FTANANNODONDTNOT HOTMNNHNOMOW—HONHO
DLW mNnN TOMONNOOLTANNN A0 OO0 ONnSTTTOHONNNNN N DN Current Data Parameters
N T ST OONANNNN NN N e e e e e O OO NAME MH-322-MAJOR-CLEAN
== EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200310
Time 16.11 h
INSTRUM Avance
PROBHD z151574_0027 (
(@) PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
CF3 DS 2
W 0 y, SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 101
DW 50.000 usec
DE 11.14 usec
TE 298.1 K
j e 57 D1 1.00000000 sec
TDO 1
3h-1 sFol 500.1330883 MHz
NUCL1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1l 23.68499947 W
F2 - Processing parameters
ST 65536
SF 500.1300131 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

L L B I L B I L B I I B I I I

11 10 9 8 7 6 5 4 3 2 1 0 ppm
QD © O || [0 |0 |0 7e]
@[ % sl e[ |=||q] [
(N o OOQFF‘C! (5]
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—7.554
T—7.541
—7.398
——7.383
—7.260

1.88

—3.323
T—3.292
—2.918
TT2.886
—2.501
T—2.471
2.248
2.225
2.216
2.192

Y

S

0.96

Current Data Parameters

NAME MH-322-MAJOR-CLEAN
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200310
Time 16.11 h
INSTRUM Avance
PROBHD 7151574_0027 (
PULPROG zg30
D 65536
SOLVENT CDC13
N8 16
D& 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 101
DW 50.000 usec
DE 11.14 usec
TE 298.1 K
D1 1.00000000 sec
DO 1
SFOL 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLWL 23.68499947 W
F2 - Processing parameters
ST 65536
SE 500.1300131 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
O
CF3
W 0) y
3h-1
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203.38

3h-1

137.72
128.98
128.56
128.29
126.27
123.96
121.67
79.04
78.82
78.59
78.37
77.25
77.00
76.74
73.39

NN TS

200

Current Data Parameters

NAME MH-322-MAJORAGAIN
EXPNO 11
PROCNO 1

F2 - Acqguisition Parameters
Date_ 20200529

Time 18.19 h
INSTRUM Avance
PROBHD z151574_0027 (
PULPROG zgpg30

D 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101

DW 16.600 usec
DE 6.50 usec
TE 298.1 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 125.7703643 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 88.26000214 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23014790 W
PLW13 0.11535020 W

F2 - Processing parameters
SI 32768

SF 125.7577969 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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7.499
7.486
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3.711
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3.698
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l 787
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H

l 752
1.745
l 359
1.353
1.302
1.256
0.911
0.899
0.886

NAME

Current Data Parameters
MH-322-MINOR-C

N/ N\\\\X&M%/ EXPNO 1o
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200310
(@) Time 17.14 h
INSTRUM Avance
PROBHD 7z151574_0027 (
PULPROG zg30
CF3 D 65536
o~ SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 101
DW 50.000 usec
DE 11.14 usec
3h-2 TE 298.1 K
D1 1.00000000 sec
DO 1
/ jf /[ // SFol 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
ST 65536
SF 500.1300134 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
RN B T I I I I I I L I I
11 10 9 8 7 6 5 4 3 2 1 0 ppm
AN o D g Q0| V(O N
| © Q| | SARARIRINIE R
N - olo Olo| Ir=|NIM (3}
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[©2NANe) N [~ [e)}
2?' g g Sﬁ g Current Data Parameters
A o ) NAME MH-322-MINOR-C
O~ ~ ~ ~ ~ EXPNO 10
\ / \ / | PROCNO 1
F2 - Acquisition Parameters
Date_ 20200310
Time 17.14 h
INSTRUM Avance
/’_ PROBHD  2151574_0027 (
7 PULPROG 2g30
D 65536
SOLVENT CDC13
NS 16
Ds 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 101
DW 50.000 usec
.......................................................................................................... DE 11.14 usec
I I I I I I I I I I I TE 298.1 XK
8.0 7.9 7.8 7.7 7.6 75 7.4 7.3 7.2 7.1 7.0 ppm D1 1.00000000 sec
TDO 1
SFO1 500.1330883 MHz
S S NUCl 1H
- o PO 2.67 usec
Pl 8.00 usec
WO <0 O N o< M~ ™~ A~ O~ O, PLWL 23.68499947 W
— O O O [~ < AN O A~ <o m
~ I~ I~ WO Www N N (@) NN MM NN F2 - Processing parameters
Mo oMmomoo0 M ™ ™M N NN NN NN ZEI“ 500.13§§f§§MHz
Y T NV -
SSB 0
LB 0.30 Hz
GB 0
/ S S S )
(0]
CF;
o~

2.4 22 p
Wy
o o S59
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(o) MW~ OMN O~ AN O TN MO A OO
("). F’)O‘\OOOOL\Q"NO ‘__'O\_LO_Q:NOl\O oooooxo‘—qouoo Current Data Parameters
o NMANNNNNN OO0~ WON WOWNWHMO N NAME MH-322-MINOR-C
o~ A ©WWOWIMMSMSM~ N NNN EXPNO 11
N TN = WA l
F2 - Acquisition Parameters
Date_ 20200310
O Time 18.08 h
INSTRUM Avance
PROBHD 7151574_0027 (
PULPROG zgpg30
CF3 D 65536
O 1y, SOLVENT CDC1l3
NS 1024
DS 4
SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101
DW 16.600 usec
DE 6.50 usec
3h-2 TE 298.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
srol 125.7703643 MHz
NUC1 13¢C
PO 3.33 usec
Pl 10.00 usec
PLW1 88.26000214 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23684999 W
PLW13 0.11913000 W
F2 - Processing parameters
SI 32768
SE 125.7577919 MHz
WDW EM
SSB 0
1B 1.00 Hz
GB 0
PC 1.40
L J .

I j I j I j I j I ) | ) I ) I ) I ) I ) I )

200 180 160 140 120 100 80 60 40 20 0 ppm S60



LD O NOWwMIM™O O NN N M OO NLWnmO
N0 WO MmO o OMNMM>-<T F O MmANO Current Data Parameters
O WO LW < <o N < < < <t O O~ Wn w0 NAME MH-318-MAJOR
D~~~ 00 MO OO NNNNN N EXPNO 10
~VE Y NN 1
F2 - Acguisition Parameters
Date_ 20200229
Time 15.47 h
INSTRUM Avance
0o PROBHD z151574_0027 (
PULPROG zg30
TD 65536
CF3 SOLVENT CDC13
K ., NS 16
K 0 7 DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
Br . Q 3.2767999 sec
3i-1 RG 101
DW 50.000 usec
DE 11.14 usec
TE 298.1 K
D1 1.00000000 sec
DO 1
SFO1l 500.1330883 MHz
NUCL 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
SI 65536
SE 500.1300131 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
11 10 9 8 7 6 5 4 3 2 1 0 ppm
|| o [=3RE=d B [=1
[ 2K 3K (=} [=1R[=]=])=)
ool - IR B
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—7.595
—7.580
—7.562

—7.430
T—7.418

—7.353
—7.337
—7.260

T

7.8 7.7 7.6 7.5 7.4 7.3 7.2 ppm
& 3 3
(] [\ -
O N N ™ O WO NWNWO
o O ™M [~ < <O WO M ANO
< < < <! o O ~ I~ 0 w0 wnwn
O 0 ™ ™ ™ @ NN NN NN
\/ \/ VNN
I j ! I ! ! | ! I ! I j ! j ! I ! j ! ) I ! j
5.5 5.0 4.5 4.0 3.5 3.0 ppm
f B e

Current Data Parameters

NAME MH-318-MAJOR
EXPNO 10
PROCNO 1
F2 - Acguisition Parameters
Date_ 20200229
Time 15.47 h
INSTRUM Avance
PROBHD 2151574_0027 (
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 101
DW 50.000 usec
DE 11.14 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
SFOL 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
SI 65536
SE 500.1300131 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
O
CF3
W 0} y
Br
3i-1
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Current Data Parameters

NAME MH-318-MAJOR
EXPNO 11
PROCNO 1

F2 - Acqguisition Parameters
Date_ 20200229

Time 16.43 h
INSTRUM Avance
PROBHD z151574_0027 (
PULPROG zgpg30

D 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101

DW 16.600 usec
DE 6.50 usec
TE 298.1 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFOL 125.7703643 MHz
NUC1 13¢C

PO 3.33 usec
Pl 10.00 usec
PLW1 88.26000214 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23684999 W

PLW13 0.11913000 W
F2 - Processing parameters
SI 32768

SE 125.7577919 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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3i-2

7.527
7.510
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X

7.260
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Current Data Parameters

NAME MH-318-MINOR
EXPNO 10
PROCNO 1

F2 - Acguisition Parameters
Date_ 20200229

Time 16.48 h
INSTRUM Avance
PROBHD 2151574_0027 (
PULPROG zg30

D 65536
SOLVENT CDC13

NS 16

DS 2

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 101

DW 50.000 usec
DE 11.14 usec
TE 298.2 K

D1 1.00000000 sec
TDO 1

SFOL 500.1330883 MHz
NUC1 1H

PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W

F2 - Processing parameters
SI 65536

SE 500.1300246 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters

NAME MH-318-MINOR
EXPNO 10
PROCNO 1
F2 - Acguisition Parameters
Date_ 20200229
Time 16.48 h
INSTRUM Avance
PROBHD 2151574_0027 (
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 3.2767999 sec
RG 101
DW 50.000 usec
DE 11.14 usec
TE 298.2 K
D1 1.00000000 sec
TDO 1
SFOL 500.1330883 MHz
NUC1 1H
PO 2.67 usec
Pl 8.00 usec
PLW1 23.68499947 W
F2 - Processing parameters
SI 65536
SE 500.1300246 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
O
CF3
o~
Br
3i-2

S65



— NN OIS <t M™>N O O
— T OV OANMNMHDWMHMASMO IO <F N 0 ™
. e e e e e e e e e s s oMM HONO SO M~
N O NI OO OIS <FTANNO ¢ ¢ ¢ ¢ o o o ..
(@] MO MO ANANNNNANANANNAAAOOMOM O
N v~ H—H — —— O O 0™~~~ < <t
(0]
CF;
o~
Br
3i-2
i J
T [ [ i [ | [ i [ ) [ i [ ) [ [
200 180 160 140 120 100 80 60 40 20 ppm

Current Data Parameters

NAME MH-318-MINOR
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date_ 20200229

Time 17.43 h
INSTRUM Avance
PROBHD 7151574_0027 (
PULPROG zgpg30

D 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 30120.482 Hz
FIDRES 0.919204 Hz
AQ 1.0878977 sec
RG 101

DW 16.600 usec
DE 6.50 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 125.7703643 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 88.26000214 W
SFO2 500.1320005 MHz
NUC2 1H
CPDPRG([2 waltz65
PCPD2 80.00 usec
PLW2 23.68499947 W
PLW12 0.23684999 W
PLW13 0.11913000 W

F2 - Processing parameters
SI 32768

SF 125.7577937 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

S66



120—;
B CF,
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s 80

E 3 (¥)-3a-1
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E 40 3
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20
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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 T T T T T T T
0 5 10 15 20 25 30 35 40 45 50
Retention Time (min)

No. RT Area Area % BC
1 25.147 5810259 49,990 BB
2 27.133 5912606 50.010 BB

11822865 100.000
(0]
200
E CFsy
E W o) "’/©

" 150:: )

= 7

g 3 3a-1

B 3

g 100 —

=1 =

h =

=] -l

H -

50 = g
0 M /J\
B R L R L R R L L R LR B L R R R L B R L LR R L R R AR A R RE R R A L
0 5 10 15 20 25 30 35 40 45 50
Retention Time (min)

No. RT Area Area % BC
1 22.707 1163983 9.358 MC
2 24,547 11274919 90.642 MC

121438802 100.000
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700 —3 CF3
EOD:E )\\~ o ',,/©\

- E cl

> 500 3
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e 400

o 3

a E
E 300 -
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200 —
100 —
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0 5 10 15 20 25 30 35 40 45 50
Retention Time (min)

No. RT Area Area % BC
1 22.557 30426974 50.258 MC
2 25.363 30114621 49,742 MC

60541595 100.000
2000 — Q
E CF,
- \\" "/,
1500 ) © ©\
s E Cl
E 3 3b-1
E' 1000 —
a _
[~ .
h E
c .
H —]
500 —
o E TJ I./\_
II'II|l|||l|I|I|I|I|I|I|l|I|III|I|I|I|'|I|||I|III|I|I|I|lll|I|I|lll|III|I|I|I|'|I|I|I|I|I|I|||I|FII|
0 5 10 15 20 25 30 35 40 45 50
Retention Time (min)

No. RT Area Area % BC
1 23,523 95405742 95,224 MC
2 27.050 4785074 4.776 MC

1.001E+08 100.000
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EO—; WY 0 "/,©/F
% 50—; - : )
8 E (£)-3c-
o 3 X
- —
g E
| 7
20 —
10 -3
0 = LA
_IlllllllllllllIII|I|I|I|||I|III|I|I|I|l|Illllllll|I|I|I|||I|I|I|lll|III|I|l|I|||I|III|III|Illlllllll
0 5 10 15 20 25 30 35 40 45 50
Retention Time (min)
No. RT Area Area % BC
1 15,410 12026086 14,733 MC
2 17.823 1217127 14.910 MC
3 20.537 2820174 34,549 MC
4 ?R.AA3 26229949 35.808 MC
8162906 100.000
J (0]
150 - | CF3
7 ; o & F
-' | IR el
s E
- 100 — 3c-1
oy =
= —
W 4
ﬁ -
H .
= ]
H 50 —
0 3 J\J& AN
IlllllllI|l|I|I|I|I|I|I|l|I|III|I|I|I|||I|l|I|III|I|I|I|l|I|I|I|l|I|III|I|l|I|l|I|I|I|I|I|I|l|I|l|I|
0 5 10 15 20 25 30 35 40 45 50
Retention Time (min)
No. RT Area Area % BC
1 18.970 6988923 92.783 MC
2 23.280 543607 7.217 MC
7532530 100.000
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0 5 10 15 20 25 30 35 40 45 50
Retention Time (min)

No. RT Area Area % BC
1 27.140 11102158 49,996 MC
2 31.787 11104156 50.004 MC

22206314 100.000
- (@]
300{5 CF3
E W ey
JC

B E F

E 200 — 3d-1

o =

| 150 —

£ 3

2 3

g 100 =

50 3
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0 5 10 15 20 25 30 35 40 45 &0
Retention Time (min)

No. RT Area Area % BC
1 26.027 22810647 93.653 MC
2 30.910 1546000 6.347 MC

24356R47 100,000
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0 5 10 15 20 25 30 35 40 45 50
Retention Time (min)

No. RT Area Area % BC
1 24,940 536955895 50.066 MC
2 30.670 53553623 49,934 MC

1.072E+08 100.000
— O
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E CF
500 — . / 3

-~ 400—§ ) Br

> |

] 3 3e-1
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5 E
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0 5 10 15 20 25 30 35 40 45 50
Retention Time (min)

No. RT Area Area % BC
1 24.577 25800875 95.652 MC
2 30.520 1172833 4.348 MC

26973708 100.000
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1200—5
E CF3
1000 )\ 0 ,©\
B aoo—é CHs
g E (2)-3f-1
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H 400—5
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0 5 10 15 20 25 30 35 40 45 50
Retention Time (min)
No. RT Area Area % BC
1 11.663 27110169 49,842 MC
2 13.413 27282472 50.158 MC
54392641 100.000
" (0]
BOO_E CF,
_; 1 )\\~ O 'z,/©\
; GOO—E CH3
E e 3f-1
oy 3
g 400 —
= ]
g E
g ]
. ] ,
200 ©
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0 5 10 15 20 25 30 35 40 45 50
Retention Time (min)
No. RT Area Area % BC
1 11.697 17530685 89.570 MC
2 13.377 2041395 10.430 MC
19572080 100,000
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0 5 10 15 20 25 30 35 40 45 50
Retention Time (min)
HNo. RT Area Area % BC
1 14,533 8721110 50.534 MC
2 18.887 8536906 49,466 MC
17258016 100.000
) (0]
600 — CF3
_E W o) ey
500 — )
e _ CF3
Cl 400 3g-1
oy E
@ 300
H 200 —
100 —
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0 5 10 15 20 25 30 35 40 45 50
Retention Time (min)
No. RT Area Area % BC
1 14,507 19393987 94,899 MC
2 18.940 1042496 5.101 MC
20436422 100,000
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0 5 10 15 20 25 30 35 40 45 50
Retention Time (min)

No. RT Area Area % BC
1 12.213 7178251 49,637 MC
2 14,087 7283346 50.363 MC

14461597 100.000
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g E
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0 5 10 15 20 25 30 35 40 45 50
Retention Time (min)

No. RT Area Area % BC
1 12,280 3867642 89,323 MC
& 14.180 474237 10.677 MC

4441879 100.000
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0 5 10 15 20 25 30 35 40 45 50
Retention Time (min)

No. RT Area Area % BC
1 30.700 4527337 50.011 MC
2 43,457 4525296 49,989 MC

9052633 100.000
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0 5 10 15 20 25 30 35 40 45 50
Retention Time (min)

No. RT Area Area % BC
1 30.580 17679033 79.620 MC
2 43.577 4525214 20.380 MC

22204247 100,000
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