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Instrumentation

Melting points were determined on a Mel-Temp melting point apparatus in open capillaries and
are uncorrected. Infrared (IR) spectra were recorded using 1725XFT-IR spectrophotometer. High
resolution mass spectra (HRMS) were obtained on a Thermo Fisher Scientific Finnigan MAT95XL
spectrometer using magnetic sector analyzer. 'H NMR (400 MHz) and '3*C NMR (100) spectra
were recorded on a Bruker 400 spectrometer. Chemical shifts were reported in parts per million on
the scale relative to an internal standard (tetramethylsilane, or appropriate solvent peaks) with
coupling constants given in hertz. 'H NMR multiplicity data are denoted by s (singlet), d (doublet),
t (triplet), q (quartet), m (multiplet). Analytical thin-layer chromatography (TLC) was carried out
on Merck silica gel 60G-254 plates (25 mm) and developed with the solvents mentioned.
Visualization was accomplished by using portable UV light, ninhydrin spray, or iodine chamber.
Flash chromatography was performed in columns of various diameters with Merck silica gel (230—
400 mesh ASTM 9385 kieselgel 60H) by elution with the solvent systems. Solvents, unless
otherwise specified, were reagent grade and distilled once prior to use. All new compounds

exhibited satisfactory spectroscopic and analytical data.
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X-ray crystallographic data of compound 1k (CCDC-2376165)

Single crystal of 1k was obtained by slow evaporation from a mixture of dichloromethane and n-
hexane at 25 °C. Single-crystal X-ray data were collected at 150 K on a Bruker APEX-II CCD

diffractometer using graphite-monochromated Mo KR radiation (A = 0.71073A°). The crystal
structures were solved by using SHELXS-97 and the structures were refined using SHELXL-97

2014. All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were fixed at

geometrically calculated positions and were refined using riding model.
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Figure S1. ORTEP diagram of compound 1k. The ellipsoid contour probability levels: 50%
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Table S1. Crystal data and structure refinement of compound 1k

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]
R indices (all data)

Extinction coefficient

Largest diff. peak and hole

VS214

C28 H18 O3
402.42

150(2) K
0.71073 A
Triclinic

P-1
a=9.8884(5) A
b =10.0147(5) A
c=12.1140(7) A
987.89(9) A3

2

1.353 Mg/m3
0.087 mm-1
420

0.320 x 0.250 x 0.170 mm3

3.137 to 27.895°.

-12<=h<=12, -13<=k<=13, -15<=I<=15
19093

4693 [R(int) = 0.0282]

99.5%

Semi-empirical from equivalents
0.7456 and 0.6959

Full-matrix least-squares on F2

4693 /0/ 280

1.037

R1=0.0492, wR2 =0.1311

R1 =0.0563, wR2 =0.1377

n/a

1.252 and -0.231 e.A -3

o= 100.494(2)°.
B= 105.227(2)°.
v = 115.046(2)°.
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X-ray crystallographic data of compound 5a (CCDC-2361150)

Single crystal of 5a was obtained by slow evaporation from a mixture of dichloromethane and n-
hexane at 25 °C. Single-crystal X-ray data were collected at 150 K on a Bruker APEX-11 CCD
diffractometer using graphite-monochromated Mo KR radiation (A = 0.71073A°). The crystal
structures were solved by using SHELXS-97 and the structures were refined using SHELXL-97
2014. All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were fixed at
geometrically calculated positions and were refined using riding model.
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Figure S2. ORTEP diagram of compound 5a. The ellipsoid contour probability levels: 50%
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Table S2. Crystal data and structure refinement of compound 5a.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]
R indices (all data)

Extinction coefficient

Largest diff. peak and hole

JNS099

C22 H20 Br2 04

508.20

150(2) K

0.71073 A

Monoclinic

P21/n

a=8.8245(4) A a= 90°.
b =20.8267(8) A
¢ =10.7464(5) A g =90°.
1938.03(15) A 3

4

1.742 Mg/m3

4.210 mm-1

1016

0.350 x 0.300 x 0.150 mm3

2.910 to 27.889°.

-11<=h<=11, -27<=k<=27, -14<=I<=14

43618

4618 [R(int) = 0.0598]

99.8 %

Semi-empirical from equivalents
0.7456 and 0.5528

Full-matrix least-squares on F2
4618 /0/ 253

1.030

R1 =0.0248, wR2 = 0.0650
R1 =0.0348, wR2 = 0.0693
n/a

0.372 and -0.694 e.A -3

S6

b= 101.108(2)°.



Proposed mechanism for Heck coupling reaction
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Scheme S1. Proposed mechanism for formation of 1a from 2a.
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Synthesis of 4-aryl-2H,5H-pyrano[3,2-c]chromen-5-ones 2a-i.

OH
]
R A
.
R2 o~ ~o
3a, R'=R%=H;

3b, R'=H, R?>=OMe;
3c, R'=ClI, R2=H;
3d, R'=H, R>=NMe,

f\ - OH _
O

N
| H - Q
\ X Ar
DCM, rt, 16 h

Ar

R? 0~ ~Oo
4a, Ar=Ph;
4b, Ar=p-NO,Ph; - -
4c, Ar=p-MePh;
4d, Ar=1-naphthyl; p-TsOH
4e, Ar=p-CIPh toluene
Dean-Stark
o
1
R X Ar
R? 0~ ~o
2a, R'=H, R?=H, Ar=Ph, 66%; 2f, R'=H, R?=H, Ar=p-MePh, 62%;

2b, R'=H, R?>=OMe, Ar=Ph, 76%; 2g, R'=H, R%=H, Ar=1-naphthyl, 59%;
2¢, R'=Cl, R?=H, Ar=Ph, 68%; 2h, R'=H, R?>=H, Ar=p-NO,Ph, 58%;
2d, R'=H, R?=NMe,, Ar=Ph, 51%; 2i, R'=CI, R?=H, Ar=p-MePh, 66%
2e, R'=H, R?=H, Ar=p-CIPh, 73%;

Scheme S2. Synthesis of 4-aryl-2H,5H-pyrano[3,2-c]Jchromen-5-ones 2a—i.
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General procedure for preparation of compounds 2a—i.

To a solution of a,B-unsaturated aldehyde 4 (2.2 mmol, 1.1 equiv.) and pyrrolidine (0.2 equiv.) in
methylene chloride (10 mL) was added 4-hydroxycoumarin 3 (2.0 mmol, 1.0 equiv.) at 0 °C. The
reaction mixture was warmed to room temperature. The mixture was then stirred at that
temperature for 3-24 h. After consumption of the 4-hydroxycoumarin (monitored by TLC), the
mixture was concentrated in vacuum. The residue was then redissolved in toluene and was added
p-TsOH (2.4 mmol, 1.2 equiv.). The resulting mixture was then refluxed under a Dean-Stark trap
for overnight. After completion of the reaction (monitored by TLC), the reaction mixture was
cooled to room temperature, and the solvent was concentrated under reduced pressure. The residue
was then diluted with ethyl acetate (20 mL), washed with water and brine. The organic layer was
then dried over anhydrous MgSO4 and concentrated under reduced pressure to provide the crude
product, which was further purified by column chromatography to obtain the desired compound 2.

Characterization data of prepared compounds

2a

White solid; 364 mg; yield 66%; Ry = 0.62 (20% EtOAc/hexanes); mp

O o\ 5 O 146-148 °C; '"HNMR (CDCls, 400 MHz) 6 7.83 (d,J=8.0 Hz, 1H), 7.54
(td,J=8.4,1.6 Hz, 1H), 7.39 (d,J=7.2 Hz, 2H), 7.35-7.28 (m, 4H), 7.22
(t, J=7.2 Hz, 1H), 6.79 (d, J = 6.0 Hz, 1H), 5.35 (dd, J = 6.0, 4.4 Hz,
1H), 4.54 (d, J=4.4 Hz, 1H); ">*C NMR (100 MHz, CDCl3)  161.4, 155.6,
152.5, 143.5, 138.0, 131.9, 128.5 (2C), 128.3 (2C), 127.1, 124.0, 122.7,
116.6, 114.3, 108.8, 103.7, 35.3; IR vuax (KBr) 3027, 1721, 1623, 1395,
1229, 1011, 752, 699 cm™".

2b

O\\ White solid; 465 mg; yield 76%; Rr=0.45 (20% EtOAc/hexanes); mp 140—

MeO O oo O 142 °C; "H NMR (CDCls, 400 MHz) 6 7.71 (d, J = 8.8 Hz, 1H), 7.38 (d, J
=17.2 Hz, 2H), 7.31 (t, J=7.2 Hz, 2H), 7.22 (tt, J= 7.2, 1.6 Hz, 1H), 6.88
(dd, /=8.8,2.4 Hz, 1H), 6.78 (d,J=2.4 Hz, 1H), 6.75 (dd, J= 6.0, 0.8 Hz,
1H), 5.33 (dd, J= 6.0, 4.4 Hz, 1H), 4.50 (d, J = 4.4 Hz, 1H), 3.86 (s, 3H);
13C NMR (100 MHz, CDCls) 6 162.8, 161.8, 156.0, 154.3, 143.7, 137.9,
128.4 (2C), 128.3 (2C), 127.0, 123.7, 112.3, 108.9, 107.4, 100.9, 100.4,

55.7, 35.1; IR vmax (KBr) 3026, 1719, 1618, 1399, 1233, 1157, 1031, 752,
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698 cm™'; HRMS (EI) m/z [M"] calcd for C19H 1404, 306.0892; found,
306.0887.

White solid; 422 mg; yield 68%; Ry = 0.61 (20% EtOAc/hexanes); mp
144-146 °C; '"H NMR (CDCls, 400 MHz) 6 7.80 (d, J= 2.4 Hz, 1H), 7.47
(dd,J=8.8,2.4 Hz, 1H), 7.38-7.35 (m, 2H), 7.34-7.30 (m, 2H), 7.25-7.21
(m, 2H), 6.79 (d, J = 6.0 Hz, 1H), 5.36 (dd, J = 6.0, 4.8 Hz, 1H), 4.53 (d,
J=4.8 Hz, 1H); >*C NMR (100 MHz, CDCl3) 6 160.8, 154.5, 150.9, 143.1,
138.0, 131.9, 129.6, 128.5 (2C), 128.4 (2C), 127.3, 122.3, 118.1, 1154,
108.8, 104.5, 35.2; IR vimax (KBr) 3028, 1723, 1622, 1486, 1228, 1012, 838,
753, 700 cm™'; HRMS (EI) m/z [M] caled for CisH;1ClOs, 310.0397;
found, 310.0389.

Light pink solid; 325 mg; yield 51%; Ry=0.41 (20% EtOAc/hexanes); mp
194-196 °C; 'H NMR (CDCl;3, 400 MHz) 6 7.60 (d, J = 8.8 Hz, 1H), 7.37
(dd, J=17.2, 1.2 Hz, 2H), 7.30 (t, J= 7.2 Hz, 2H), 7.20 (t, /= 7.2, 1.2 Hz,
1H), 6.72 (dd, J = 6.0, 0.8 Hz, 1H), 6.64 (dd, J = 8.8, 2.4 Hz, 1H), 6.47 (d,
J=2.4 Hz, 1H), 5.30 (dd, J = 6.0, 4.4 Hz, 1H), 4.47 (d, J = 4.4 Hz, 1H),
3.04 (s, 6H); '3C NMR (100 MHz, CDCls) § 162.4, 156.6, 154.6, 152.9,
144.3, 137.9, 128.3 (2C), 128.2 (2C), 126.8, 123.3, 108.9, 108.8, 102.9,
98.6, 97.7, 40.1 (2C), 35.1; IR vmax (KBr) 2919, 1712, 1620, 1527, 1403,
1231, 1169, 1020, 752, 698 cm’; HRMS (EI) m/z [M'] calcd for
C20H17NO3, 319.1208; found, 319.1202.

White solid; 453 mg; yield 73%; Ry=0.61 (20% EtOAc/hexanes); mp 168—
170 °C; 'TH NMR (CDCls, 400 MHz) 6 7.82 (dd, J = 8.4, 1.6 Hz, 1H), 7.55
(td, J=8.4, 1.6 Hz, 1H), 7.35-7.33 (m, 1H), 7.33-7.28 (m, 4H), 7.28-7.25
(m, 1H), 6.80 (d, /= 6.0 Hz, 1H), 5.32 (t, J= 6.0, 4.4 Hz, 1H), 4.52 (d, J =
4.4 Hz, 1H); *C NMR (100 MHz, CDCls) J 161.4, 155.7, 152.5, 142.0,
138.3, 132.9, 132.1, 129.8 (2C), 128.6 (2C), 124.1, 122.7, 116.7, 114.1,
108.4, 103.3, 34.7; IR vma (KBr) 2923, 1723, 1621, 1492, 1392, 1229,
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1044, 1011, 845, 756 cm’'; HRMS (EI) m/z [M'] caled for CisHiiClOs,
310.0397; found, 310.0399.

White solid; 360 mg; yield 62%; Ry=0.64 (20% EtOAc/hexanes); mp 142—
144 °C; '"H NMR (CDCls, 400 MHz) § 7.82 (d, J= 8.0 Hz, 1H), 7.53 (t,J =
8.0, 1.2 Hz, 1H), 7.34-7.24 (m, 4H), 7.12 (d, J = 8.0 Hz, 2H), 6.77 (d, J =
6.0 Hz, 1H), 5.34 (dd, J = 6.0, 4.4 Hz, 1H), 4.50 (d, /= 4.4 Hz, 1H), 2.31
(s, 3H); *C NMR (100 MHz, CDCI3) 6 161.5, 155.5, 152.5, 140.7, 137.9,
136.8, 131.8, 129.2 (2C), 128.2 (2C), 124.0, 122.6, 116.6, 114.3, 109.0,
103.8, 34.8, 21.0; IR vuax (KBr) 2922, 1722, 1622, 1393, 1228, 1207, 1112,
1042, 1010, 758 cm™'; HRMS (EI) m/z [M*] calcd for C19H1403, 290.0943;
found, 290.0945.

White solid; 385 mg; yield 59%; Ry=0.57 (20% EtOAc/hexanes); mp 164—
166 °C; 'TH NMR (CDCls, 400 MHz) 6 8.32 (d, J = 8.4 Hz, 1H), 7.89 (d, J
=8.0 Hz, 2H), 7.75 (d, J= 8.0 Hz, 1H), 7.63-7.55 (m, 2H), 7.52 (t, J=7.2
Hz, 1H), 7.43-7.33 (m, 3H), 7.30 (d, /= 7.2 Hz, 1H), 6.69 (dd, J=5.6, 0.8
Hz, 1H), 5.48 (dd, J=5.6, 4.4 Hz, 1H), 5.39 (d, J= 4.4 Hz, 1H); 3*C NMR
(100 MHz, CDCls) ¢ 161.4, 156.8, 152.6, 140.2, 137.6, 133.9, 132.0,
130.7, 128.9, 127.6, 126.4, 125.71 (2C), 125.67, 124.1, 122.8, 122.7,
116.8, 114.2, 108.9, 103.0, 30.7; IR vmax (KBr) 2923, 1722, 1621, 1397,
1229, 1040, 1010, 769, 757 cm™'; HRMS (EI) m/z [M*] calcd for C2:H 405,
326.0943; found, 326.0648.

White solid; 372 mg; yield 58%; Ry=0.38 (20% EtOAc/hexanes); mp 196—
198 °C; '"H NMR (CDCls, 400 MHz) § 8.16 (d, J = 8.8 Hz, 2H), 7.84 (dd,
J=8.0,1.2 Hz, 1H), 7.56 (d, J=8.4 Hz, 2H), 7.58 (td, /= 7.2, 1.2 Hz, 1H),
7.31(d,J=8.8 Hz, 1H), 7.35 (t,J= 8.0, 0.4 Hz, 1H), 6.85 (dd, J= 6.0, 0.8
Hz, 1H), 5.32 (dd, J= 6.0, 4.4 Hz, 1H), 4.67 (d, J= 4.4 Hz, 1H); 3*C NMR
(100 MHz, CDCl3) 6 161.3, 156.1, 152.6, 150.5, 147.0, 138.9, 132.5, 129.4
(20), 124.3, 123.8 (20), 122.8, 116.8, 113.9, 107.5, 102.4, 35.3; IR Vimax
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(KBr) 3077, 1720, 1621, 1518, 1395, 1347, 1231, 1013, 833, 752 cm;
HRMS (EI) m/z [M"] caled for C1sH11NOs, 321.0637; found, 321.0641.

White solid; 428 mg; yield 66%; Ry=0.67 (20% EtOAc/hexanes); mp 154—

ot 156 °C; "H NMR (CDCls, 400 MHz) 6 7.79 (d, J=2.4 Hz, 1H), 7.47 (dd, J

=8.8,2.4 Hz, 1H), 7.25 (d, /= 8.0 Hz, 2H), 7.23 (d, /= 8.8 Hz, 1H), 7.13
(d, /J=8.0 Hz, 2H), 6.77 (d, J= 6.0 Hz, 1H), 5.34 (dd, J= 6.0, 4.4 Hz, 1H),
4.48(d,J=4.4Hz, 1H), 2.31 (s, 3H); '>*C NMR (100 MHz, CDCl3) 6 160.9,
154.4, 150.8, 140.3, 137.9, 137.0, 131.8, 129.6, 129.2 (2C), 128.2 (2C),
122.3, 118.1, 115.4, 109.0, 104.7, 34.8, 21.0; IR vma (KBr) 2921, 1723,
1622, 1421, 1385, 1227, 1204, 1010, 819 cm™; HRMS (EI) m/z [M"] calcd
for C19H13Cl03, 324.0553; found, 324.0557.

Pale yellow solid; 33 mg; yield 68%; Ryr= 0.63 (30% EtOAc/hexanes); mp
158-160 °C (Lit.! 158-160 °C); 'H NMR (CDCls, 400 MHz) 6 7.86 (dd, J =
8.0, 1.2 Hz, 1H), 7.59-7.51 (m, 3H), 7.46-7.38 (m, 3H), 7.38-7.33 (m, 5H),
7.30 (d, J= 8.4 Hz, 1H), 7.29-7.24 (m, 1H), 6.15 (d, J=4.4 Hz, 1H), 5.77 (d,
J=44Hz, 1H).

Light brown solid; 32 mg; yield 61%; Ry = 0.65 (20% EtOAc/hexanes); mp
126-128 °C; 'TH NMR (CDCls, 400 MHz) 6 7.75 (d, J = 8.8 Hz, 1H), 7.56 (d,
J=28.0 Hz, 2H), 7.45-7.38 (m, 3H), 7.37-7.32 (m, 5H), 6.83 (dd, /= 8.8, 2.4
Hz, 1H), 6.78 (d, J= 2.4 Hz, 1H), 6.10 (d, J = 4.0 Hz, 1H), 5.71 (d, J=4.0
Hz, 1H), 3.86 (s, 3H); '*C NMR (100 MHz, CDCl3) § 163.6, 161.9, 159.0,
155.5, 138.4, 138.0, 135.3, 129.1, 128.8 (2C), 127.8 (2C), 127.7, 127.4 (3C),
124.4,119.2, 112.5, 108.3, 100.3 (2C), 78.7, 55.7; IR vmax (KBr) 2925, 1724,
1617, 1405, 1285, 1160, 1028, 755, 699 cm™'; HRMS (EI) m/z [M*] calcd for
C2sH1304, 382.1205; found, 382.1198.
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Pink solid; 41 mg; yield 76%; Rr= 0.39 (20% EtOAc/hexanes); mp 128130
°C; 'TH NMR (CDCl3, 400 MHz) J 7.65 (d, J = 8.8 Hz, 1H), 7.56 (dd, J = 8.0,
1.6 Hz, 2H), 7.44-7.31 (m, 8H), 6.59 (dd, J = 8.8, 2.4 Hz, 1H), 6.47 (d, J =
2.4 Hz, 1H), 6.04 (d, J = 4.0 Hz, 1H), 5.64 (d, J = 4.0 Hz, 1H), 3.06 (s, 6H);
3C NMR (100 MHz, CDCl3) § 162.6, 159.6, 155.9, 153.5, 138.9, 138.4, 135.7,
128.9, 128.7 (2C), 127.7 (2C), 127.5, 127.42 (2C), 127.38 (2C), 124.2, 118.1,
108.7, 103.8, 98.2, 97.5, 78.4, 40.1 (2C); IR vmax (KBr) 2924, 1711, 1618,
1578, 1513, 1408, 1175, 755, 698 cm™; HRMS (EI) m/z [M'] calcd for
C26H21NOs3, 395.1521; found, 395.1530.

Pale yellow solid; 33 mg; yield 62%; Ry = 0.58 (20% EtOAc/hexanes); mp
198-200 °C (Lit.? 203-205 °C); '"H NMR (CDCls, 400 MHz) 6 7.81 (d, J =
2.4 Hz, 1H), 7.58-7.56 (m, 2H), 7.48 (dd, J = 8.8, 2.4 Hz, 1H), 7.46-7.41 (m,
3H), 7.39-7.35 (m, 3H), 7.35-7.31 (m, 2H), 7.25 (d,J=9.2 Hz, 1H), 6.16 (d,
J =4.0 Hz, 1H), 5.79 (d, J = 4.0 Hz, 1H); '3C NMR (100 MHz, CDCl3) ¢
160.1, 158.1,151.9,137.8, 137.5, 134.9, 132.5, 129.5 (3C), 129.0 (2C), 128.0,
127.9,127.6 (2C), 127.4 (2C), 122.7,120.7, 118.1, 116.3, 103.3, 79.0; IR vinax
(KBr) 3029, 1729, 1630, 1552, 1484, 1393, 1118, 996, 755, 698 cm™'; HRMS
(EI) m/z [M"] calcd for C24H15C103, 386.0710; found, 386.0720.

Pale yellow solid; 39 mg; yield 73%; Ry = 0.57 (20% EtOAc/hexanes); mp
190-192 °C; '"H NMR (CDCls, 400 MHz) 6 7.86 (dd, J = 8.0, 1.2 Hz, 1H),
7.58-7.52 (m, 3H), 7.46-7.39 (m, 3H), 7.33 (d, J = 8.4 Hz, 2H), 7.31-7.24
(m, 4H), 6.14 (d, J = 4.4 Hz, 1H), 5.75 (d, J = 4.4 Hz, 1H); '3C NMR (100
MHz, CDCl3) 6 161.5, 158.6, 153.5, 138.0, 136.3, 134.1, 133.7, 132.8, 129.3,
128.9 (2C), 128.8 (2C), 128.1 (2C), 127.4 (2C), 124.0, 123.3, 120.5, 116.6,
115.0, 102.3, 78.7; IR vmax (KBr) 2920, 1723, 1629, 1609, 1552, 1491, 1405,
990, 756 cm’'; HRMS (EI) m/z [M*] calcd for C24H15C103, 386.0710; found,
386.0712.
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White solid; 36 mg; yield 72%; Ry=0.59 (20% EtOAc/hexanes); mp 142—-144
°C; 'TH NMR (CDCls, 400 MHz) 6 7.85 (dd, J = 7.6, 1.2 Hz, 1H), 7.68-7.51
(m, 3H), 7.45-7.38 (m, 3H), 7.33-7.22 (m, 4H), 7.18 (d, /= 8.0 Hz, 2H), 6.13
(d, J = 4.4 Hz, 1H), 5.75 (d, J = 4.4 Hz, 1H), 2.38 (s, 3H); '*C NMR (100
MHz, CDCI3) 6 161.3, 158.7, 153.5, 138.2, 137.6, 135.1, 134.9, 132.5, 129.2,
128.8 (2C), 128.7 (2C), 127.5 (2C), 127.2 (2C), 123.9, 123.2, 119.7, 116.6,
115.2, 102.9, 78.7, 21.3; IR vmax (KBr) 2922, 1727, 1628, 1609, 1552, 1491,
1397, 1107, 988, 756 cm™; HRMS (EI) m/z [M'] caled for CzsHis0s,
366.1256; found, 366.1246.

Brown solid; 30 mg; yield 54%; Ry = 0.66 (30% EtOAc/hexanes); mp 192—
194 °C; 'H NMR (CDCl3, 400 MHz) 6 8.29 (d, J = 8.8 Hz, 2H), 7.87 (dd, J =
8.0, 1.2 Hz, 1H), 7.74 (d, J= 8.4 Hz, 2H), 7.59 (td, /= 8.4, 1.6 Hz, 1H), 7.40—
7.35 (m, 3H), 7.35-7.29 (m, 4H), 6.24 (d,J=4.4 Hz, 1H), 5.75 (d,J=4.4 Hz,
1H); *C NMR (100 MHz, CDCl3) 6 161.0, 158.2, 153.6, 148.2, 145.1, 137.3,
136.1, 133.0, 128.1, 127.94 (2C), 127.89 (2C), 127.3 (2C), 124.14 ,124.07
(20), 123.0, 118.8, 116.7, 114.7, 103.0, 77.2; IR vpuax (KBr) 2920, 1725, 1632,
1523, 1348, 754, 699 cm™; HRMS (EI) m/z [M'] caled for Ca4HisNOs,
397.0950; found, 397.0959.

Brown solid; 31 mg; yield 53%; Ry= 0.33 (20% EtOAc/hexanes); mp 174—
176 °C; "H NMR (CDCl3, 400 MHz) 6 8.28 (d, J = 8.4 Hz, 2H), 7.76 (d, J =
8.8 Hz, 1H), 7.73 (d, J = 8.4 Hz, 2H), 7.38-7.30 (m, 5H), 6.87 (dd, J = 8.8,
2.4 Hz, 1H), 6.80 (d,J=2.4 Hz, 1H), 6.19 (d,/J=4.4 Hz, 1H), 5.68 (d,/=4.4
Hz, 1H), 3.88 (s, 3H); '3*C NMR (100 MHz, CDCls) 6§ 163.9, 161.6, 158.7,
155.6, 148.2, 145.4, 137.4, 136.3, 128.1, 127.93 (2C), 127.88 (2C), 127.3
(20), 124.2, 124.1 (20), 117.7, 112.8, 107.9, 100.5, 100.4, 77.1, 55.8; IR Viax
(KBr) 3365, 1727, 1615, 1529, 1402, 1161, 756 cm™'; HRMS (EI) m/z [M"]
caled for C2sH17NOg, 427.1056; found, 427.1050.
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Pale yellow solid; 27 mg; yield 52%; Ry = 0.29 (30% EtOAc/hexanes); mp
122-124 °C; '"H NMR (CDCls, 400 MHz) § 7.83 (dd, J = 8.0, 1.2 Hz, 1H),
7.55-7.48 (m, 3H), 7.40-7.32 (m, 5H), 7.29 (d, /= 8.4 Hz, 1H), 7.23 (d, J =
7.6 Hz, 1H), 6.93 (d, J = 8.8 Hz, 2H), 6.10 (d, J = 4.4 Hz, 1H), 5.76 (d, J =
4.4 Hz, 1H), 3.82 (s, 3H); *C NMR (100 MHz, CDCl3) 6 161.2, 160.4, 158.8,
153.5,137.9, 135.1, 132.5, 129.9, 129.4 (2C), 127.9, 127.8 (2C), 127.4 (2C),
123.8,123.3,120.2, 116.5, 115.3, 114.2 (2C), 102.6, 78.5, 55.3; IR viax (KBr)
2925, 1737, 1614, 1585, 1483, 1457, 1364, 1033 cm™'; HRMS (EI) m/z [M*]
calcd for C,5H 304, 382.1205; found, 382.1199.

Brown solid; 43 mg; yield 73%; Ry = 0.33 (30% EtOAc/hexanes); mp 156—
158 °C; '"H NMR (CDCl3, 400 MHz) ¢ 8.22 (d, J = 8.8 Hz, 2H), 7.84 (d, J =
7.6 Hz, 1H), 7.56 (t,J= 7.6 Hz, 1H), 7.48 (d, J = 8.4 Hz, 4H), 7.33-7.24 (m,
2H), 6.95 (d, J = 8.4 Hz, 2H), 6.16 (d, J = 4.4 Hz, 1H), 5.82 (d, J = 4.0 Hz,
1H), 3.82(s, 3H); *C NMR (100 MHz, CDCl3) ¢ 161.7, 160.6, 158.8, 153.5,
147.3,144.9,133.4, 133.0, 129.4, 129.3 (2C), 128.4 (2C), 124.2, 123.4, 123.2
(20), 122.0, 116.7, 115.0, 114.4 (2C), 101.6, 78.5, 55.3; IR viax (KBr) 3441,
1717, 1609, 1515, 1345, 1252, 1175, 1033, 755 cm’'; HRMS (EI) m/z [M*]
calcd for C2sH17NOg, 427.1056; found, 427.1046.

White solid; 35 mg; yield 63%; Ry=0.53 (20% EtOAc/hexanes); mp 184—186
°C; 'THNMR (CDCls, 400 MHz) 6 8.38 (d, /= 8.4 Hz, 1H), 7.92 (t,J=9.2 Hz,
2H), 7.81 (d, J=7.2 Hz, 1H), 7.75 (dd, J= 7.6, 1.2 Hz, 1H), 7.64 (t, J= 7.2
Hz, 1H), 7.57 (t,J= 7.2 Hz, 1H), 7.53-7.47 (m, 2H), 7.43-7.35 (m, 5H), 7.28
(d, J=8.4Hz, 1H), 7.18 (t, /= 7.2 Hz, 1H), 6.90 (d, /= 4.4 Hz, 1H), 5.87 (d,
J = 4.4 Hz, 1H); *C NMR (100 MHz, CDCl;) ¢ 161.6, 158.7, 153.5, 137.8,
135.8, 134.2, 132.5, 132.4, 131.0, 130.1, 129.1 (2C), 127.91 (2C), 127.88,
127.4, 126.8, 126.4, 126.0, 125.1, 123.8, 123.5, 123.3, 119.8, 116.5, 115.2,
102.9, 76.1; IR vamax (KBr) 3016, 1727, 1629, 1609, 1553, 1491, 1400, 1107,
753, 699 cm’'; HRMS (EI) m/z [M*] calcd for CasHisOs, 402.1256; found,
402.1250.
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White solid; 37 mg; yield 61%; Ry=0.49 (20% EtOAc/hexanes); mp 182184
°C; 'H NMR (CDCl3, 400 MHz) § 8.31 (d, J = 8.8 Hz, 2H), 7.80 (d, J = 2.4
Hz, 1H), 7.73 (d, J = 8.8 Hz, 2H), 7.52 (dd, J = 8.8, 2.4 Hz, 1H), 7.27 (d, J =
8.8 Hz, 1H), 7.2 (dd, J = 8.4, 6.0 Hz, 4H), 6.23 (d, J=4.4 Hz, 1H), 5.74 (d, J
= 4.4 Hz, 1H), 2.38 (s, 3H); >*C NMR (100 MHz, CDCl3) 6 159.8, 157.7,
151.9,148.4, 144.8,138.2, 135.8, 134.0, 132.9, 129.7, 128.8 (2C), 128.1 (2C),
127.2 (2C), 124.2 (2C), 122.5, 118.8, 118.2, 115.9, 103.8, 77.5, 21.3; IR vpax
(KBr) 2921, 1730, 1630, 1551, 1522, 1348, 1118, 998, 820, 755 cm™'; HRMS
(EI) m/z [M"] caled for C2sHi6CINOs, 445.0717; found, 445.0715.

White solid; 44 mg; yield 63%; Ry= 0.58 (20% EtOAc/hexanes); mp 118—
120 °C; '"H NMR (CDCls, 400 MHz) ¢ 7.91 (dd, J = 7.6, 1.2 Hz, 1H), 7.61
(td, J=38.8, 1.2 Hz, 1H), 7.40 (d, /= 8.8 Hz, 1H), 7.36 (td, J= 8.8, 0.8 Hz,
1H), 7.29-7.18 (m, 5H), 5.52 (d, J= 2.4 Hz, 1H), 4.58 (t, J = 2.4 Hz, 1H),
4.52 (d,J=2.4 Hz, 1H), 3.90-3.85 (m, 1H), 3.56-3.50 (m, 1H), 3.17 (t, J =
6.0 Hz, 2H), 1.60—1.40 (m, 4H); '*C NMR (100 MHz, CDCl3) 6 161.4, 157.2,
152.9, 139.6, 132.2, 128.2, 127.8 (20), 127.1 (2C), 124.1, 122.7, 116.8,
115.0, 101.0 (2C), 69.2, 47.3, 44.0, 33.1, 28.8, 27.8; IR vuax (KBr) 2930,
1719, 1634, 1611, 1493, 1400, 1126, 1079, 953, 756 cm’'; HRMS (EI) m/z
[M*] caled for C22H20Br204, 505.9728; found, 505.9722.

White solid; 48 mg; yield 65%; Ry= 0.41 (20% EtOAc/hexanes); mp 130—
132 °C; 'H NMR (CDCls, 400 MHz) 6 7.80 (d, J = 8.8 Hz, 1H), 7.30-7.17
(m, 5H), 6.92 (dd, J = 8.8, 2.4 Hz, 1H), 6.87 (d, J=2.4 Hz, 1H), 5.48 (d, J
= 2.4 Hz, 1H), 4.56 (t, J = 2.4 Hz, 1H), 4.48 (d, J = 1.6 Hz, 1H), 3.89 (s,
3H), 3.87-3.80 (m, 1H), 3.56-3.45 (m, 1H), 3.17 (t,J = 5.6 Hz, 2H), 1.60—
1.40 (m, 4H); 3C NMR (100 MHz, CDCls) J 163.1, 161.8, 157.6, 154.6,
139.8, 128.1 (2C), 127.7 (2C), 126.9, 123.7, 112.3, 108.1, 100.8, 100.5,
97.8,69.1,55.7,47.6,43.9,33.1, 28.7, 27.8; IR vinax (KBr) 2925, 1721, 1635,
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1574, 1484, 1097, 952, 756 cm’; HRMS (EI) m/z [M'] calcd for
C23H22Br20s, 535.9834; found, 535.9843.

White solid; 58 mg; yield 78%; Ry= 0.58 (20% EtOAc/hexanes); mp 154—
156 °C; 'H NMR (CDCls, 400 MHz) 6 7.88 (d, J = 2.4 Hz, 1H), 7.55 (dd,
J=28.8,2.4 Hz, 1H), 7.34 (d, /= 8.8 Hz, 1H), 7.30-7.18 (m, SH), 5.53 (d,
J=2.0 Hz, 1H), 4.59 (t, J= 2.4 Hz, 1H), 4.51 (d, J = 2.0 Hz, 1H), 3.91-
3.85 (m, 1H), 3.57-3.49 (m, 1H), 3.21-3.10 (m, 2H), 1.55-1.43 (m, 4H);
3C NMR (100 MHz, CDCls) 6 160.9, 156.2, 151.3, 139.2, 132.2, 129.7,
128.3 (2C), 127.7 (2C), 127.2,122.3,118.3,116.1, 101.6, 101.1, 69.4, 46.9,
43.9, 33.1, 28.8, 27.8; IR viuax (KBr) 3434, 1720, 1636, 1574, 1483, 1097,
952, 755, 719 ecm’!; HRMS (EI) m/z [M'] caled for C22Hi9BraClOs,
539.9339; found, 539.9332.

White solid; 51 mg; yield 58%; Ry=0.60 (20% EtOAc/hexanes); mp 118—
120 °C; 'H NMR (CDCls, 400 MHz) 6 8.03 (s, 1H), 7.28-7.17 (m, 5H),
6.98 (s, 1H), 5.49 (d, J=2.0 Hz, 1H), 4.57 (t, J=2.4 Hz, 1H), 4.48 (d, J =
1.6 Hz, 1H), 3.90-3.84 (m, 1H), 3.55-3.48 (m, 1H), 3.19-3.14 (m, 2H),
2.92 (s, 6H), 1.54—1.45 (m, 4H); '*C NMR (100 MHz, CDCl;) ¢ 161.6,
156.6, 155.5, 153.2, 139.7, 128.3 (2C), 127.8 (2C), 127.7, 127.1, 112.7,
110.0, 107.7, 101.0, 98.9, 69.3, 47.3, 43.9, 43.8 (2C), 33.3, 28.9, 27.9; IR
vmaxr (KBr) 2923, 1718, 1626, 1608, 1396, 1135, 1081, 954, 754 cm™;
HRMS (EI) m/z [M"] calced for C24H24Br3sNOs, 636.9255; found, 636.9255.

White solid; 57 mg; yield 76%; Ry= 0.56 (20% EtOAc/hexanes); mp 112—
114 °C; '"HNMR (CDCls, 400 MHz) § 7.92 (d, J= 8.8 Hz, 1H), 7.62 (td, J
=8.4, 1.2 Hz, 1H), 7.40 (d, J= 8.4 Hz, 1H), 7.37 (t, J= 7.6 Hz, 1H), 7.25
(d, J=8.8 Hz, 2H), 7.16 (d, /= 8.4 Hz, 2H), 5.52 (d, /= 2.4 Hz, 1H), 4.51
(t, J=2.4 Hz, 1H), 4.48 (s, 1H), 3.93-3.83 (m, 1H), 3.60-3.51 (m, 1H),
3.25-3.17 (m, 2H), 1.58-1.46 (m, 4H); *C NMR (100 MHz, CDCls) ¢
161.4, 157.4, 152.9, 138.2, 132.8, 132.4, 129.2 (2C), 128.4 (2C), 124.2,
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122.7,116.9, 114.8, 100.9, 100.3, 69.4, 46.8, 43.5, 33.0, 28.9, 27.9; IR viax
(KBr) 2922, 1717, 1634, 1491, 1412, 1126, 1091, 1078, 955, 759 cm!;
HRMS (EI) m/z [M ] calcd for C22H19Br2C104, 539.9339; found, 539.9334.

White solid; 56 mg; yield 78%; Ry= 0.60 (20% EtOAc/hexanes); mp 136—
138 °C; 'H NMR (CDCls, 400 MHz) 6 7.91 (d, J = 6.8 Hz, 1H), 7.60 (td, J
=8.4, 1.2 Hz, 1H), 7.39 (d, J= 8.8 Hz, 1H), 7.36 (t, J = 8.8 Hz, 1H), 7.08
(q,/=28.0 Hz, 4H), 5.51 (d, J=2.4 Hz, 1H), 4.55 (d, J = 2.4 Hz, 1H), 4.48
(s, 1H), 3.92-3.84 (m, 1H), 3.59-3.49 (m, 1H), 3.22-3.12 (m, 2H), 2.30 (s,
3H), 3.92-3.84 (m, 4H); >*C NMR (100 MHz, CDCl;) 6 161.4, 157.1,
152.9, 136.7, 136.6, 132.2, 129.0 (2C), 127.7 (2C), 124.1, 122.7, 116.8,
115.0, 100.99, 101.0, 69.3, 47.6, 43.8, 33.1, 28.9, 27.9, 21.1; IR vjar (KBr)
3429, 1717, 1639, 1611, 1398, 1327, 1126, 1078, 955, 759 cm’!; HRMS
(EI) m/z [M"] caled for C23H22Br204, 519.9885; found, 519.9878.

White solid; 47 mg; yield 61%; Ry= 0.54 (20% EtOAc/hexanes); mp 158—
160 °C; '"H NMR (CDCls, 400 MHz) 6 8.14 (d, J = 8.8 Hz, 1H), 7.98 (dd,
J=28.0,1.2 Hz, 1H), 7.92 (d, J = 8.0 Hz, 1H), 7.76 (d, J = 8.0 Hz, 1H),
7.68-7.61 (m, 2H), 7.54 (t,J=7.6 Hz, 1H), 7.43 (d, /= 8.8 Hz, 1H), 7.40
(t,J=28.0 Hz, 1H), 7.29 (t, J= 8.0 Hz, 1H), 7.19 (d, /= 7.2 Hz, 1H), 5.56
(s, 1H), 5.20 (s, 1H), 4.73 (s, 1H), 3.86-3.78 (m, 1H), 3.48-3.38 (m, 1H),
3.10 (t,J = 6.0 Hz, 2H), 1.48-1.34 (m, 4H); '*C NMR (100 MHz, CDCls)
0 161.5, 157.5, 153.0, 134.6, 134.2, 132.3, 130.9, 129.5, 128.1, 126.8,
125.5, 124.9 (2C), 124.2, 122.7, 122.4, 116.9, 115.1, 100.7, 100.4, 69.2,
45.1, 40.5, 33.0, 28.8, 27.8; IR vmax (KBr) 3419, 1717, 1635, 1611, 1399,
1126, 1077, 955, 754 cm™'; HRMS (EI) m/z [M*] calcd for Ca26H22Br204,
555.9885; found, 555.9892.

White solid; 58 mg; yield 77%; Ry=0.36 (20% EtOAc/hexanes); mp 158—
160 °C; '"H NMR (CDCls, 400 MHz) ¢ 8.15 (d, J = 8.8 Hz, 2H), 7.93 (dd,
J=28.0,1.2 Hz, 1H), 7.65 (td, J= 8.4, 1.2 Hz, 1H), 7.37-7.44 (m, 4H), 5.55
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(d,/=2.4Hz, 1H),4.57 (d,J=2.4 Hz, 1H), 4.53 (t,J=2.4 Hz, 1H), 3.92—
3.84 (m, 1H), 3.62-3.54 (m, 1H), 3.18 (t, J = 6.0 Hz, 2H), 1.56—1.43 (m,
4H); '*C NMR (100 MHz, CDCl3) 6 161.3, 157.8, 152.9, 147.2, 146.9,
132.7,128.8 (2C), 124.4,123.5 (2C), 122.8, 116.9, 114.6, 100.6, 99.4, 69.6,
45.7,43.8, 32.7, 28.8, 27.8; IR vimax (KBr) 2922, 1713, 1634, 1609, 1519,
1399, 1347, 1126, 1078, 953, 754 cm™'; HRMS (EI) m/z [M*] calcd for
C22H19Br2NOg, 550.9579; found, 550.9573.

White solid; 59 mg; yield 77%; Ry= 0.62 (20% EtOAc/hexanes); mp 122—
124 °C; '"H NMR (CDCls, 400 MHz) 6 7.88 (d, J = 2.4 Hz, 1H), 7.54 (dd,
J=28.,2.4Hz 1H), 7.33 (d,J=9.2 Hz, 1H), 7.08 (s, 4H), 5.52 (d,J=2.4
Hz, 1H), 4.55 (t, J=2.4 Hz, 1H), 4.47 (d, /= 2.4 Hz, 1H), 3.94-3.85 (m,
1H), 3.50-3.58 (m, 1H), 3.11-3.22 (m, 2H), 2.30 (s, 3H), 1.60-1.48 (m,
4H); '*C NMR (100 MHz, CDCl3) § 160.9, 156.1, 151.3, 136.8, 136.3,
132.2, 129.7, 129.0 (2C), 127.7 (2C), 122.3, 118.4, 116.2, 101.9, 101.2,
69.5, 47.2, 43.8, 33.0, 29.0, 28.0, 21.1; IR vumar (KBr) 2922, 1721, 1635,
1486, 1422, 1097, 1073, 954, 914, 756 cm™'; HRMS (EI) m/z [M*] calcd
for C23H21BraClO4, 553.9495; found, 553.9490.

White solid; 51 mg; yield 71% (two inseparable isomers); Rr= 0.58 (20%
EtOAc/hexanes); mp 122-124 °C; 'H NMR (CDCls, 400 MHz) (peaks
overlapped for both isomers) ¢ 7.92 (d, /= 8.0 Hz, 1H), 7.60 (d, /= 8.0 Hz,
1H), 7.39 (d, J=8.4 Hz, 1H), 7.36 (t, /= 7.6 Hz, 1H), 7.30-7.19 (m, 5H),
5.52(d,J=2.4Hz, 1H), 4.59 (t, J=2.4 Hz, 1H), 4.52 (d, /J=2.4 Hz, 1H),
3.93-3.81 (m, 2H), 3.59-3.48 (m, 1H), 1.65-1.31 (m, 7H); 1*C NMR (100
MHz, CDCls) isomer one ¢ 161.4, 157.2,152.9, 139.7, 139.6, 132.2, 128.3,
128.2, 127.8, 127.1, 127.0, 124.1, 122.7, 116.8, 115.0, 100.9, 69.5, 51.2,
47.2,44.0,37.1,27.8,26.4; isomer two 0 161.4, 157.2, 152.9, 139.7, 139.6,
132.2,128.3,128.2,127.8,127.1, 127.0, 124.1, 122.7, 116.8, 115.0, 101.0,
100.7, 69.6, 50.9, 47.3, 44.1, 27.5, 26.3; IR vimax (KBr) 2925, 1719, 1634,
1611, 1399, 1126, 1083, 953, 756 cm™'; HRMS (EI) m/z [M*] calcd for
C23H22B1204, 519.9885; found, 519.9886.
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White solid; 52 mg; yield 72%; Ry=0.60 (20% EtOAc/hexanes); mp 122—
124 °C; '"H NMR (CDCls, 400 MHz) 6 7.92 (dd, J = 8.0, 1.2 Hz, 1H), 7.61
(td, /=8.4,1.2 Hz, 1H), 7.39 (d,J=8.4 Hz, 1H), 7.37 (t, /= 8.0 Hz, 1H),
7.29-7.17 (m, SH), 5.52 (d, /= 2.8 Hz, 1H), 4.58 (t, /= 2.8 Hz, 1H), 4.52
(d, J=2.4 Hz, 1H), 3.90-3.80 (m, 1H), 3.55-3.45 (m, 1H), 3.23 (t, /= 6.8
Hz, 2H), 1.70-1.00 (m, 6H); 3*C NMR (100 MHz, CDCls) § 161.5, 157.3,
152.9, 139.6, 132.2, 128.2 (2C), 127.9 (2C), 127.0, 124.1, 122.7, 116.8,
115.0, 101.0, 100.7, 69.9, 47.4, 44.1, 33.4, 32.1, 28.3, 24.4; IR vua (KBr)
3445, 1718, 1634, 1611, 1492, 1400, 1082, 758, 697 cm™'; HRMS (EI) m/z
[M™] caled for C23H22Br204, 519.9885; found, 519.9877.

White solid; 53 mg; yield 69%; Ry=0.58 (20% EtOAc/hexanes); mp 116—
118 °C; '"H NMR (CDCls, 400 MHz) 6 7.92 (d, J = 8.0 Hz, 1H), 7.61 (td, J
=8.4,1.2Hz, 1H), 740 (d, J= 8.4 Hz, 1H), 7.37 (t, /= 7.6 Hz, 1H), 7.24
(d,J=8.4 Hz, 2H), 7.17 (d, J= 8.4 Hz, 2H), 5.52 (d, /= 2.4 Hz, 1H), 4.51
(t, J= 2.4 Hz, 1H), 4.47 (s, 1H), 3.90-3.79 (m, 1H), 3.59-3.47 (m, 1H),
3.34-3.19 (m, 2H), 1.68 (quintet, J= 7.2 Hz, 2H), 1.43-1.33 (m, 2H), 1.26—
1.07 (m, 2H); '*C NMR (100 MHz, CDCl3) 6 161.4, 157.4, 153.0, 138.3,
132.8, 132.4, 129.4 (20), 128.3 (2C), 124.2, 122.8, 116.9, 114.9, 100.9,
100.3, 70.2, 46.8, 43.5, 33.4, 32.2, 28.5, 24.5; IR vuax (KBr) 3448, 1714,
1634, 1611, 1491, 1327, 1083, 760 cm™'; HRMS (EI) m/z [M*] calcd for
C23H21Br2Cl04, 553.9495; found, 553.9492.

White solid; 56 mg; yield 73%; Ry=0.58 (20% EtOAc/hexanes); mp 120—
122 °C; "H NMR (CDCls, 400 MHz) 6 7.88 (d, J= 2.8 Hz, 1H), 7.55 (dd, J
= 8.8, 2.4 Hz, 1H), 7.34 (d, J = 8.8 Hz, 1H), 7.29-7.18 (m, 5H), 5.53 (d, J
= 2.0 Hz, 1H), 4.58 (t, J = 2.4 Hz, 1H), 4.51 (s, 1H), 3.89-3.81 (m, 1H),
3.55-3.47 (m, 1H), 3.29-3.19 (m, 2H), 1.70-1.61 (m, 2H), 1.40-1.29 (m,
2H), 1.23-1.03 (m, 2H); 3C NMR (100 MHz, CDCl3) § 160.9, 156.2,
151.3, 139.3, 132.2, 129.7, 128.2 (2C), 127.9 (2C), 127.1, 122.3, 118.3,
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Sn
Q/\/\Br
B Br

S50

Q/\/\O/\/\Br

o 2 Br
Lo
[Ce]

116.2, 101.7, 101.2, 70.1, 47.0, 44.1, 33.4, 32.2, 28.4, 24.4; IR vya (KBr)
2938, 1721, 1636, 1574, 1483, 1422, 1097, 1071, 952, 755 cm’!; HRMS
(ET) m/z [M] caled for C23H21Br2ClO4, 553.9495; found, 553.9498.

White solid; 26 mg; yield 38%; Ry=0.56 (20% EtOAc/hexanes); mp 204—
206 °C; '"H NMR (CDCls, 400 MHz) 6 7.94 (dd, J = 8.0, 1.2 Hz, 1H), 7.61
(td, J=8.4, 1.2 Hz, 1H), 7.40 (d, /= 8.8 Hz, 1H), 7.36 (t, /= 7.2, 0.8 Hz,
1H), 7.30-7.20 (m, 5H), 5.55 (d, /= 2.4 Hz, 1H), 4.60 (t, /= 2.4 Hz, 1H),
4.53 (d, J=2.4 Hz, 1H), 4.02-3.96 (m, 1H), 3.68-3.62 (m, 1H), 3.05-2.98
(m, 1H), 2.95-2.88 (m, 1H), 1.82 (quintet, J = 6.0 Hz, 2H); '*C NMR (100
MHz, CDCl3) 6 161.5, 157.3, 153.0, 139.7, 132.3, 128.3 (2C), 127.8 (20),
127.2,124.2,122.8,116.9, 115.0, 101.0, 100.7, 67.3,47.2,43.9, 31.9, 29.7,
IR vuax (KBr) 3445, 1718, 1634, 1399, 1089, 1041, 758, 699 cm™'; HRMS
(ET) m/z [M"] caled for C21Hi3Br204, 491.9572; found, 491.9581.

White viscous liquid; 28 mg; yield 37%; Ry= 0.53 (20% EtOAc/hexanes);
"H NMR (CDCls, 400 MHz) 6 7.60 (t,J= 8.4, 1.2 Hz, 1H), 7.39 (d, J=7.6
Hz, 1H), 7.36 (t, J = 7.6 Hz, 2H), 7.29-7.18 (m, 5H), 5.53 (d, J = 2.4 Hz,
1H), 4.58 (t,J=2.4 Hz, 1H), 4.52 (d, J=2.4 Hz, 1H), 3.95-3.89 (m, 1H),
3.64-3.56 (m, 1H), 3.40 (t,J= 6.4 Hz, 2H), 3.35 (t, /= 6.4 Hz, 2H), 3.18-
3.01 (m, 2H), 1.97 (quintet, J = 6.0 Hz, 2H), 1.64-1.51 (m, 2H); '*C NMR
(100 MHz, CDCl3) ¢ 161.5, 157.3, 152.9, 139.7, 132.2, 128.2 (2C), 127.9
(20),127.0,124.1,122.8,116.8, 115.0, 101.0, 100.8, 67.9, 67.0, 66.6, 47 .4,
44.1, 32.5, 30.5, 29.4; IR vimax (KBr) 2923, 1719, 1639, 1611, 1493, 1399,
1127, 1090, 955, 759 cm™'; HRMS (EI) m/z [M*] calcd for C24H24Br20s,
549.9990; found, 549.9995.

White solid; 32 mg; yield 44%; Ry= 0.57 (20% EtOAc/hexanes); mp 208—
210 °C; 'H NMR (CDCls, 400 MHz) 6 7.91 (d, J = 2.4 Hz, 1H), 7.55 (dd,
J=28.8, 2.4 Hz, 1H), 7.34 (d, /= 9.2 Hz, 1H), 7.30-7.17 (m, 5H), 5.55 (d,
J=1.6 Hz, 1H), 4.60 (t, J = 2.0 Hz, 1H), 4.52 (s, 1H), 4.02—4.00 (m, 1H),
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Sr

O/\/\Bl‘

o : Br
XL
O (e} Cl

3.68-3.61 (m, 1H), 3.02-2.95 (m, 1H), 2.93-2.86 (m, 1H), 1.85-1.78 (m,
2H); '3C NMR (100 MHz, CDCls) ¢ 160.9, 156.2, 151.3, 139.2, 132.3,
129.7, 128.3 (2C), 127.7 (2C), 127.2, 122.4, 118.3, 116.3, 101.5, 101.0,
67.4,46.7,43.8, 31.8, 29.6; IR vua (KBr) 2920, 1720, 1636, 1483, 1096,
1071, 954, 756 cm'; HRMS (EI) m/z [M] caled for Ca1Hi7BraClOs,
525.9182; found, 525.9190.

White viscous liquid; 27 mg; yield 33%; Ry=0.54 (20% EtOAc/hexanes);
'"H NMR (CDCl3, 400 MHz) 6 7.89 (d, J = 2.4 Hz, 1H), 7.55 (dd, J = 8.8,
2.4 Hz, 1H), 7.33 (d, J = 8.8 Hz, 1H), 7.29-7.18 (m, 5H), 5.54 (d, /=2.4
Hz, 1H), 4.58 (t, J=2.4 Hz, 1H), 4.51 (d, /= 1.6 Hz, 1H), 3.98-3.88 (m,
1H), 3.65-3.56 (m, 1H), 3.42 (t, /= 6.4 Hz, 2H), 3.36 (t, J = 6.4 Hz, 2H),
3.17-3.09 (m, 1H), 3.08-3.00 (m, 1H), 1.99 (quintet, /= 6.0 Hz, 2H), 1.62—
1.56 (m, 2H); '*C NMR (100 MHz, CDCls) 6 160.9, 156.3, 151.3, 139.3,
132.2, 129.7, 128.3 (20), 127.9 (2C), 127.2, 122.4, 118.3, 116.2, 101.6,
101.2, 67.9, 67.2, 66.5, 47.0, 44.1, 32.5, 30.6, 29.4; IR vua (KBr) 2921,
1723, 1635, 1485, 1422, 1305, 1117, 1011, 953, 756 cm™; HRMS (EI) m/z
[M™] caled for C24H23Br2ClOs, 583.9601; found, 583.9594.

White solid; 26 mg; yield 36%; Ry= 0.57 (20% EtOAc/hexanes); mp 168—
170 °C; '"H NMR (CDCls, 400 MHz) 6 7.94 (d, J = 8.0 Hz, 1H), 7.62 (t,J =
7.6 Hz, 1H), 7.40 (d, /= 8.4 Hz, 1H), 7.37 (t, J= 7.6 Hz, 1H), 7.25 (d, J =
8.4 Hz, 2H), 7.17 (d, J = 8.4 Hz, 2H), 5.55 (d, J=2.4 Hz, 1H), 4.52 (d, J =
2.4 Hz, 1H), 4.48 (s, 1H), 4.06-3.94 (m, 1H), 3.75-3.64 (m, 1H), 3.14-3.05
(m, 1H), 3.04-2.95 (m, 1H), 1.86 (quintet, J = 6.0 Hz, 2H); '*C NMR (100
MHz, CDCl3) 0 161.4, 157.4, 152.9, 138.2, 132.9, 132.5, 129.2 (2C), 128.4
(20), 124.3, 122.8, 116.9, 114.8, 100.9, 100.2, 67.5, 46.6, 43.4, 31.8, 29.5;
IR vmax (KBr) 2921, 1714, 1636, 1610, 1491, 1412, 1126, 1091, 1075, 921,
759 cm’'; HRMS (EI) m/z [M*] caled for C21H17Br2ClO4, 525.9182; found,
525.9193.
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BT White viscous liquid; 27 mg; yield 34%; Ry= 0.54 (20% EtOAc/hexanes);
@;%Ej@a "H NMR (CDCl;3, 400 MHz) 6 7.93 (d, J = 7.6 Hz, 1H), 7.61 (td, J = 8.0,
0.8 Hz, 1H), 7.40 (d, J = 7.6 Hz, 1H), 7.37 (t, J= 7.2 Hz, 1H), 7.26-7.21
(m, 2H), 7.20-7.15 (m, 2H), 5.54 (d, J = 2.4 Hz, 1H), 4.51 (t, J = 2.4 Hz,
1H), 4.47 (s, 1H), 3.97-3.86 (m, 1H), 3.68-3.56 (m, 1H), 3.44-3.34 (m,
4H), 3.20-3.12 (m, 1H), 3.12-3.03 (m, 1H), 1.99 (quintet, J = 6.4 Hz, 2H),
1.67-1.53 (m, 2H); 3C NMR (100 MHz, CDCl3) 6 161.4, 157.5, 153.0,
138.3, 132.8, 132.4, 129.4 (2C), 128.4 (2C), 124.2, 122.8, 116.9, 114.9,
100.9, 100.3, 68.0, 67.2, 66.6, 46.8, 43.6, 32.6, 30.5, 29.5; IR vua (KBr)
2870, 1719, 1634, 1491, 1122, 1074, 955, 760 cm™'; HRMS (EI) m/z [M]

calcd for C24H23Br2ClOs, 583.9601; found, 583.9597.
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DY Y—JINS—-093

NAME DYY-JNS-093

EXPNO 1

PROCNO 1

Date_ 20231226

Time 13,06

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 65536

SOLVENT CDC13

NS 16

DS 0

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894966 sec

RG 20592

DW 62.400 usec

DE 16.53 usec za

TE 294.2 K

D1 2.00000000 sec

TDOC i

======== CHANNEL fl ========

SFO1 400.1324008 MHz

NUC1 1H

Bl 14.00 usec

ST 16384

SF 400.1300098 MHz

WDW EM

SSB 0

LB 0.00 Hz

GB 0

BPC 1.00

L -
e I B L B B e
11 10 9 8 7 6 5 4 3 2 1 0 ppm
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DYY—-VS—2—175C

NAME DY Y~VS—2-175€

EXPNO 1

PROCNO 1

Date_ 20240409

Time Q1. 25T

INSTRUM spect

PROBIID 5 mm PABBO BB/

PULPROG zgpg30

TD 65536

SOLVENT CcDC13

NS 1000

DS 0

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 205.92

Dw 20.800 usec

DE 6:50 w

TE 207 T K 2a

D1 2.00000000 s

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 100.6233329 MHz

NUC1l 13C

Pl 10.00 usec

SI 32768

SF 100.6127685 MHz

WDW EM

SSB 0

LB 2.00 Hz

GB 0

EC 1.00
l l J l Jhl. H L L w

! [ ! [ I [ ' [ ' | I I | [
200 180 160 140 120 100 80 60 40 20 ppm
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D¥Y~-VS—2—207

NAME DY Y—VS—2-207

EXPNO 1

PROCNO i,

Date__ 20240503

Time 10.35

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 65536

SOLVENT CDE13

NS 16

DS 6]

SWI 8012.820 Iz

FIDRES 0.122266 Hz

AQ 4.0824966 sec

RG 2/05.. 92

DW 62.400 uscc 2b

DE 16.53 usec

TE 2995 K

D1 2.00000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 400.1324008 MHz

NUC1 1H

Pl 14.00 usec

ST 16384

SI 400.1300100 MH=z

WDW EM

SSB 0

B 0.00 Hz

GB 0

PC 1...00
[

11 10 5 4 3 2 1 0 ppm

I I I
‘0’ 10 (v
N o] N
o o o
o o o
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DYX—-VS~2—-207C LS L1 YO i L

NAME DYY-VS=2-207C

EXPNO 1

PROCNO 1

Date._ 20240507

Time 1115

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

TD 65536

SOLVENT €hc13

NS 200

DS 0

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 205.92

DW 20.800 usec

DI 6.50 usec

TE 297.6 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO & 2b

======== CHANNEL fl ========

SFO1 100.6233329 MHz

NUC1 13€

P 10.00 usec

SI 32768

SE 100.6127776 MHz

WDW EM

SSB 0

LB 2:.:00 Hz

GB 0

BE 1.00

| | J
d I I 2 | T T E I ¥ I g I ! I ¥ I ¥ I E I
200 180 160 140 120 100 80 60 40 20 ppm
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DYY-VS—-2-224

NAME
TLXPNO
PROCNO
Date_
Time
INSTRUM
PROBIID
PULPROG
TD,
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DYY-VS-2-224
1

1

20240521
1:0 19
spect

5 mm PABBO BB/
zg30

65536
CDC13

16

0

8012.820
0.122266
4.0894966
205,92
62.400
16.53
294.8
2.000000C00
1

CHANNEL f1l ========

400.1324008
1H

14.00

16384
400.1300098
EM

0

0.00

0

1.00

N

-

|

L L L L B

11 10

N

2.231%

1.000"
1.137%
2.188,/
2.343/
1.032
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DYY-VS—-2-224C

NAME DYY-VS8—-2-224C

EXPNO 1;

PROCNO 1

Date__ 20240521

Time 1:1:4/0:6

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

TD 65536

SOLVENT CBE13

NS 600

DS [§]

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 205.92

DW 20.800 usec

DE 6.50 usec

TE 297.0 K

D1 2.00000000 sec

D11 0.03000000 sec 2C

TDO 1

======== CHANNEL fl ========

SFO1 100.6233329 MHz

NUC1l 136

P1 10.00 usec

ST 32768

SF 100.6127763 MHz

WDW EM

SSB (¢}

LB 2.00 Hz

GB (¢}

PE 100
HTEN N

' I ! I I I ' I ' I [ I I I
200 180 160 140 120 100 80 60 40 20 pem
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DY Y=V§—=2=220

NAME DYY-VS-2-220
EXPNO i
PROCNO 1
Date_ 20240514
Time 10.26
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
D 65536
SOLVENT eDhEel3
NS 16
DS 0
SWH 8012.820
FIDRES 0.122266
AQ 4.08924966
RG 20592
DW 62.400
DE 16.53
TE 296.1
D1 2.00000000
TDO 1
======== CHANNEL fl ====
SFO1 400.1324008
NUC1 1H
Pl 14.00
SI 16384
SF 400.1300097
WDW EM
SSB 0
LB 0.00
GB 0
PE 1.00

Hz

d i 10
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DYY—-VS8—2—220C
NAME DYY-V35-2-220C
EXPNO 1
PROCNO 1
Date_ 20240517
Time 12415
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpyg30
TD 65536
SOLVENT cbels
NS 467
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 205.92
DW 20.800 usec |
DE 6.50 usec
TE 29%...6 'K
D1 2.00000000 sec
D11 0.03000000 sec Zd
TDO i
==== CHANNEL f1
100.6233329 MHz
13¢€
10.00 usec
32768
100.6127778 MHz
EM
0
2.00 Hz
G 0
PC 1.00
i L
T I T [ T I T [ [ i I k [ T I
200 180 160 140 120 100 80 60 40 20 ppm
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DY Y¥—=VS—3—252

NAME DYY-VS8—-3~-252

EXPNO L

PROCNO 1

Date_ 20240628

Time 1015

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

D 65536

SOLVENT EDel3

NS 16

DS 0

SWH 8012.820 H=z

FIDRES 0.122266 Hz

AQ 4.0894966 sec

RG 205592

DwW 62.400 usec o o Cl

DE 16.53 usec

TE 291 3 K

D1 2.00000000 sec

TDO i 2e

———————— CHANNEL fl ========

SFO1 400.1324008 MHz

NUC1 1H

Pl 14.00 usec

SI 16384

ST 400.1300100 MMz

WDW EM

>SB 0

LB 0.00 Hz

GB 0

PC 1.00

I I I I I I |
11 10 9 6 5 4 ppm
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DYY~VS=3—=2562C

NAME DYY-VS-3-252C

TEXPNO 1

PROCNO 1

Date__ 20240628

Time 11403

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

D 65536

SOLVENT EDhel3

NS 505

DS 0

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 205.92

DW 20.800 usec

DE 6.50 usec

TE 293.0 K

D1 2.00000000 sec 2e

D11 0.03000000 sec

TDO 1l

======== CHANNEL fl ========

SFO1 100.6233329 MHz

NUC1 136

Pl 10.00 usec

SI 32768

SF 100.6127757 MHz

wDw EM

SSB 0

LB 2.00 Hz

GB 0

PC 1.00
L INInN |

I I I I I I I I I I
200 180 160 140 120 100 80 60 40 20 ppm
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DY Y-VS—3—-262

NAME DYY-V8—-3-262

EXPNO 1

PROCNO 1

Date_ 20240709

Time 19209

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 65536

SOLVENT Chel3

NS 16

DS 6]

SWH 8012.820

FIDRES 0.122266

AQ 4.0894966 sec

RG 20592

DW 62.400 usec zf

DE 16.53 usec

TE 294 .4 K

D1 2.00000000 sec

TDO 1

CHANNEL f1

SFO1 400.1324008 MHz

NUC1 111

Pl 14.00 usec

ST 16384

SF 400.1300098 MHz

WDW EM

SSB [¢]

LB 0.00 Hz

GB 0

PC 1.00

L L e L I I B A e o Y A B

1.4 ale 9 8 7 6 5 4 8 2 1 0 ppem
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PDYY—=VS—=3-262C
NAME DYY-VS-3-262C
XPNO 1
PROCNO ik
Date__ 20240709
Time 10.42
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 280
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 205.92
DW 20.800 usec
DE 6 .50 usec
TE 296.5 K
D1 2.00000000 sec 2f
D11 0.03000000 sec
TDO i
======== CHANNEL fl ========
SFO1 100.6233329 MHz
NUC1 13¢
P1 10.00 usec
ST 32768
SF 100.6127766 MHz
WDW M
SSB 0
B 2.00 Hz
GB 6]
BGE R0 )(6)
' I ! I ! I j I ! I ! I ) I " I T I ! I ' I
200 180 160 140 120 100 80 60 40 20 ppm
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DYY-VS—-3-240-1

1.576

NAME DYY-VS-3-240-1

EXPNO 1

PROCNO 1

Date_ 20240625

Time 10.17

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 65536

SOLVENT CDC13

NS 16

DS 0

SWH 8012.820 Hz

FIDRES 0..122266 HZ

AQ 4.0894966 sec

RG 205::92

DW €2.400 usec

DE 16.53 usec

TE 293:5 K

D1 2.00000000 sec

TDO 1 29

======== CHANNEL fl ========

SFO1 400.1324008 MHz

NUC1 1H

Pl 14.00 usec

SEL 16384

SF 400.1300100 MHz

WDW EM

SSB 0

LB 0.00 Hz

GB 0

PC 1...00

I I I I I I l ]
1. 10 6 5% 2 ppm
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DYY-VS—3-240C

124.130

122.790
-122.686
1114.240

| 108.854

1103.013

77.318

_77.000
~-76.682

30.718

NAME DYY-VS-3-240C
EXPNO 1,
PROCNO 1
Date_ 20240625
Time 11 @3
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT cDCl3
NS 395
DS 0
SWH 24038.461 Hz
FTIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 205492
oW 20.800 usec 29
DE 6.50 usec
TE 293.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6233329 MH
NUC1 13¢
P1 10.00 usec
SI 32768
SF 100.6127760 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.00
.l L | |
! I ! [ ; [ I [ i [ ! [ [ [ i [
200 180 160 140 120 100 80 60 40 20 ppm
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DYY-VS-2-189-0903

NAME DYY-V5-2-189-08C3

ZXPNO 1

PROCNO 1

Date_ 20240303

Time 12.47

INSTRUM spect

ZROBHD 5 mm PABBC BB/

ZULPROG zg30

D 65536

SCLVENT CDC13

NS 16

DS 0

SWH 8012.8290 Hz

ZIDRES 0.122266 Hz

AQ 4.089%4966 sec

=G 205.92

oW 62.400 usec

DE 16.53 usec

TE 292.5 K

D1 2.00000000 sec

TDO 1 2h

======== CHANNEL fl ========

SFO1 400.1324008 MHz

NUCL 1H

2l 14.00 usec

ST 16384

SE 400.1200201 MHz

WDW EM

S8B 0

1B 0.00 Hz

GB 0

=C 1.00

L L

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

1.978
1.000
3.138
2.073
0.948
0.967
0.957
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DYY—-VS=2—=189C

NAME DY Y=VS~2~188€C

EXPNO 1

PROCNO 1

Date_ 20240416

Time 12.44

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

TD 65536

SOLVENT CDE13

NS 2600

DS 0

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 se

RG 205:92

Dw 20.800 usec

DE 6.50 usec 2h

TE 297.1 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 100.6233329 MHz

NUC1 13¢

Pl 10.00 usec

ST 32768

SF 100.6127734 MHz

WDW EM

SSB 0

LB 2.00 Hz

GB 0

PG 1.00
i AL A

I I T I T I I T T
200 180 160 140 120 100 80 60 40 20 Pprm
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2.307
1.593

DY Y—NS—~8—=277

NAME DYY-VS-3-277

EXPNO 1

PROCNO i

Date_ 20240730

Time 10 28

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 65536

SOLVENT Chelz

NS 16

DS 0

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894966 sec

RG 205 .92

DW 62.400 usec .

DE 16.53 usec 2|

TE 2915 K

D1 2.00000000 sec

TDO 1.

= CHANNEL f1 -

SFO1 400.1324008 MHz

NUC1 1H

P1l 14.00 usec

Sk 16384

SF 400.1300101 MHz

WDW EM

SSB 0

LB 0.00 Hz

GB 0

PC 1,00

| N E
L o R L o I L B B A B S
11 10 9 8 7 6 5 4 3 2 1 0 ppm

Ny | \ ) | Il A |
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DYY-VS-3-277C

NAME DYY-V8~=8=277€C

EXPNO 1

PROCNO 1,

Date_ 20240730

Time 104 5

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

TD 65536

SOLVENT CDE13

NS 180

DS 0

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 sec 2|

RG 205.92

DW 20.800 usec

DE 6. 50 usee

TE 292.6 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO il

======== CHANNEL f1 ========

SFO1 100.6233329 MHz

NUC1l 13C

Pl 10.00 usec

ST 32768

SE 100.6127765 Mz

WDW EM

SSB 0

LB 2.00; Hz

GB 0

PC 1. 00

! I ! I ! [ I I ! I ! I [ I I
200 180 160 140 120 100 80 60 40 20 ppm
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DYY—=JNS—105

+5.763

Jw

NAME DYY-JNS-105

EXPNO i

PROCNO 1

Date_ 20240112

Time 1.0 .29

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG 2930

TD 65536

SOLVENT CDC13

NS 16

DS 0

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0824966 sec

RG 210592

DW 62.400 usec

DE 16.53 usec

TE 296.7 K

D1 2.00000000 sec la

TDO L1

======== CHANNEL [l ========

SFOo1 400.1324008 MHz

NUC1 1H

Pl 14.00 usec

ST 16384

SF 400.1300100 MHz

WDW EM

SSB 0

B 0.00 H=z

GB 0

PC 1.00
L] 2

T T B L I B B

11 10 9 6 5 4 3 2

UL
2N U e X
il [o0]
- (V]
(o] [o0]
o o

542
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DY Y=VS=2~=20.9

3.864

NAME DYY-VS-2-209

EXPNO 1

PROCNO 1

Date__ 20240510

Time 10.14

INSTRUM spect

PROBIID 5 mm PABBO BB/

PULPROG zg30

TD 65536

SOLVENT CDbEi:3

NS 16

DS 0

SWH 8012.820 Hz

FIDRES 0.122266 Hz

20 4.0891966 sec MeO

RG 205 92

DW 62.400 usec

DE 16.53 usec

TE 296.0 K 1b

D1 2.00000000 sec

TDO 1

CHANNEL f1

SFO1 400.1324008 MHz

NUC1 1H

Pl 14.00 usec

ST 16384

SF 400.1300100 MHz

WDW EM

SSB 0

LB 0.00 Hz

GB 0

PC 1.00

JJ‘ [ Jl ﬁ JL VY J
UL S I I I L R L B A D A B
11 10 9 8 7 6 5 4 3 2 1 0 ppm

] J \ /\ /\
o © o )
o — o AXe]
o (<)) e o] o
i o o ™
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DYY-=VS=2-=209€

NAME DYY-VS-2-209C

EXPNO 1

PROCNO 11

Date_ 20240517

Time Ll OFF

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

TD 65536

SOLVENT EGDE1.3

NS 600

DS 0]

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 205. 92

DwW 20.800 usec MeO

DE 6.50 usec

TE 2975 K.

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1 1b

======== CHANNEL fl ========

SFO1 100.6233329 MHz

NUC1 1.8€

Pl 10.00 usec

SI 32768

SE 100.6127772 MHz

wDw EM

SSB 0

LB 2.00 Hz

GB 0

PC 1.00

Il L Ill Ll J J | J l l Ll . )
! [ ! I ' [ ! I ' I ! [ ! I ! ' I ' I ! I
200 180 160 140 1210 100 80 60 40 20 Pppm
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DYY-VS—3—269

3.055

NAME DYY-VS-3-269

EXPNO 1

PROCNO ii

Date._ 20240719

Time 10.313

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 65536

SOLVENT ebels

NS 16

DS 0

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894966 se

RG 20592

DW 62.400 usec

DE 16.593 usec

TE 291.4 K

D1 2.00000000 sec

TDO 1

======== CHANNEL f1l ========

SFO1 400.1324008 MHz

NUC1 1H

Pl 14.00 usec

SI 16384

SF 400.1300098 MHz

WDW EM

SSB 0

LB 0.00 Hz

GB 0

PC 1.00

L ik
[ I T I I I I I 1
il 10 6 3 2 1 0 ppm
I | |

Pa ) L\; ) Y / l /N /I[\
o O (<231 s] o o N
o <O (32 K] N — (o]
O N oo oo (<)} [«)] o
— N O ol O] o o
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DYY-VS—-3-269C

NAME DYY-VS-3-269C

EXPNO 1

PROCNO 1

Date_ 20240719

Time 10.46

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

D 65536

SOLVENT CDC13

NS 500

DS 0

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 205.92

DW 20.800 usec

DE 6.50 usec

TE 292.5 K

D1 2.00000000 sec

D11 0.03000000 sec

rno 1 1C

======== CHANNEL fl ========

SFO1 100.6233329 MHz

NUC1 13C

Pl 10.00 usec

SI 32768

SF 100.6127767 MHz

WDW EM

SSB 0

LB 2.00 Hz

5B 0

PC 1.00

I H [ | LL
! I ! I ! | ! T ' I ! I ! I ! T | ’ | " T
200 180 160 140 120 100 80 60 40 20 ppm
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DY Y~-VS—2~227—1

NAME DYY-VS—=2—-227-1

EXPNO 2

PROCNO 1

Date_ 20240524

Time 13235

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 65536

SOLVENT CDEel3

NS 16

DS 0

SWH 8012 ..820 Hz

FIDRES 0.122266 Hz

AQ 4.0894966 secc

RG 205.92

DW 62.400 usec

DE 16.53 usec

TE 290.7 K 1d

D1 2.00000000 sec

TDO 1

======== (CHANNEL f]l ========

SFO1 400.1324008 MHz

NUC1 1H

Bl 14.00 usec

SI 16384

Sk 400.1300094 MHz

WDW EM

SSB 0

LB 0.00 Hz

GB 0

PC 1.00

i o 10 9 6 5 4 3 2 1 0 ppm

] ‘\ J X
‘| (™
(v
o o
L S o |
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DY Y—V5—2—227C

NAME DY¥Y-N8—-2-2279C
EXPNO 1
PROCNO 1
Date_ 20240524
Time 12.34
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

D 65536
SOLVENT €Del3

NS 2000

DS 0

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 205.92

DwW 20.800 usec
DE 6.50 usec
TE 291.:8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1 ==
100.6233329 Milz
13¢
10.00 usec
32768
100.6127742 MHz
EM
0
2.00 Hz
0
1.00

137.548
134.882
132.520
127.596
127.368
122.680

129.475
128.984

-160.071

/,158.145
151.855

1137.774

/' 127.964
127.941

|

200 180

120.726
118.064
'116.300
. 103.345
,79.010
/.-77.318
- 77.000
\ 76.682




DYY-VS—3—253

NAME DYY-VS-3-253

EXPNO i

PROCNO 1

Date__ 20240702

Time 10 52

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 65536

SOLVENT CRE13

NS 16

DS 0

SWIH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894966 sec

RG 2605 .92

DW 62.400 usec

DE 16.53 usec

TE 292.9 XK

D1 2.00000000 sec

TDO 1 le

======== CHANNEL fl ========

SFO1 400.1324C08 MHz

NUC1 1H

Pl 14.00 usec

SI 16384

SF 400.1300098 MHz

WDW EM

SSB 6]

LB 0.00 Hz

GB 0

PC 1.00

i . _JL Roick J
11 10 9 8 7 6 5 4 3 2 1 0 ppm

I A
o [0y [0 (0] ~ [0
O N M I~ o N
O-HOo M A (=)} [+)}
MmN o o
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D¥Y—VS—3—-253C

NAME DYY=VS—-3—253¢

EXPNO il

PROCNO 1

Date__ 20240702

Time 1., O

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

D 65536

SOLVENT GDhE13

NS 210

DS 0

SWH 24038.461 Ez

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 205:92

DwW 20.800 usec

DE 6.50 usec

TE 294.0 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

le

======== CHANNEL fl ========

SFO1 100.6233329 MHz

NUC1 13¢

Pl 10.00 usec

ST 32768

SF 100.6127764 MHz

WDW EM

SSB 0

LB 2.00 Hz

GB 0

P 1.00

. A H UL L , i
I i I ! I I ' T T | ' I I I
200 180 160 140 120 100 80 60 40 20 pPpm
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-2.380

DYY~VS—=3=263

NAME DYY-=VS=3-263

EXPNO 1

PROCNO d

Date_ 20240712

Time 19.22

INSTRUM spect

PROBHD 5 mm PABBO BR/

PULPROG zg30

TD 65536

SOLVENT CDEC13

NS 16

DS (0]

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894266 sec

RG 205.92

DW 62.400 usec

DE 16.53 usec

TE 291.6 K

D1 2.00000000 sec 1f

TDO uj

======== CHANNEL fl ========

SFO1 400.1324008 MHz

NUC1 1H

P1 14.00 usec

SI 16384

SF 400.1300100 MHz

WDW EM

SSB 0

LB 0.00 Hz

GB 0

PC 1.00

J[.J 2 J _JL _JL . L
L L L 0 L
11 10 9 6 5 4 3 2 1 0 pPm

I L iy
/ N/ \ R
< o (o))
oy 00 N
(<2 JE)Y o
o o N

S51



THAIH N FOANANONFTFOOONFFIONMM™M O T
HOMOAOAAN OO MO P~ O N oo )
HOOMOWMNIIANONOOINSI~MNMO O I N © . .
IO ANNANANANANANAAAO © r~ i
Tl A A A A A A A A r~ - N
L I, . Lo L L Y L \

DY Y—=MS=3—263€

NAME DYY-VS-3-263C

EXPNO .

PROCNO Al

Date_ 20240712

Time B s )

INSTRUM spect

PROBIID 5 mm PABRBO BB/

PULPROG zgpg30

TD 65536

SOLVENT CDE13

NS 450

DS 0

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 205.92

DW 20.800 usec

DE 6.50 usec

TE 293+1 R

D1 2.00000000 sec

D11 0.03000000 sec

D0 1 1f

======== CHANNEL fl ========

SFO1 100.6233329 MHz

NUC1 13€¢

Pl 10.00 usec

ST 32768

SF 100.6127750 MHz

WDW EM

SSB 0

LB 2,00 Hz

GB 0

PC 1.00

A e B A A ‘kU' J v v g g A e A B S I

i I I i I I T I I T T ) I ) T
200 180 160 140 120 k{0)6] 80 60 40 20 ppm
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DYY-JNS-146-1-0903

NAM=E DYY-JNS-146-1-0903
EXPNO 1
FPROCNO 1

D 20240903
Time 13.01
INSTRUM apect
PROZHD 5 mm PABBC BB/
FULPRCG zg30

D 655536
SOLVENT Cpel3

NS 16

D3 0

SWE 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894%66 sec
RG 205.92

DW £2.400 usec
DE 16.53 usec
TE 292.0 K
D1 2.00000300 sec
ID0 1

== CHANNEL £l ==

5ol 400.1324508 lg
NUCL 1E
Fl 14.00 usec
51 16384
SF 400.1300101 Miz
TWDW EM
S3E 0
LB 0.00 Hz
G 0
PC ) M l l
J . '
I I I I [ I T T T I T ]
10 9 8 7 < 5 4 3 2 1 0 ppm
[an} O |OY|OY | OY (WO [0 0] —-
(@) |\ Oy |00 |eN — o
o OO || N = (o)) [e)}
™ — [N || [ [a] (a»]
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DYY-JNS—-146C

NAME DYY-JNS—-146C

EXPNO 1

PROCNO 1

Date_ 20240322

Time 1:2is LD

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 800

DS 0

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 205. 92

DW 20.800 usec

DE 6.50 usec

TE 297.8 K

D1 2.00000000 sec

D11 0.03000000 sec 1g

TDO i

CEHANNEL f1

SFO1 100.6233329 MHz

NUC1 13¢

P1 10.00 usec

SI 32768

SF 100.6127783 MHz

WDW EM

SSB 0]

LB 2.00 Hz

G 0

PC 1.00

I T I I T I T T I T
200 180 160 140 120 100 80 60 40 20 pPpm
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DYY-VS-3-228

NAME DY¥—VS—-3—-228

EXPNO 1

PROCNO 1

Date_ 20240528

Time 1017

INSTRUM spect

PRCBHD 5 mm PABBO BB/

PULPROG zg30

TD 65536

SCLVENT CDC13

NS 16

DS 0

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894966 sec

RG 205:92

Dw 62.400 usec

DE 16.53 usec

TE 296.2 K

D1 2.00000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 400.1324008 MHEz

NUC1 1H

P 14.00 usec

ST 16384

SF 400.1300100 MHz

WDW EM

SSB 0

LB 0.00 Hz

GB 0

PE 1.00
UJ\L\L_J ] e p bl

L e e e L

il 10 8 7 6 5 4 3 2 1. 0 Ppm
| .

o o o) O~ o o [2)} o
O M NN Y=Y g N n
o - OO 0O ()] (<)) o
N T ANM O o o ™

3.880
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DYY—-NS—=3—228€
NAME DYY-VS—-3-228C
EXPNO 1
PROCNOC 1
Date_ 20240531
Time 1236
INSTRUM spect
PROBHD 5 mm PARBC BB/ ~ N O N
PULPROG zgpg30 - Mo o
D 65536 Mm o ©
SOLVENT eDel3 T L :
NS 1200 ll: E 'l: \13
DS 0 Lo
SWH 24038.461 Hz o
FIDRES 0.366798 Hz
AQ 1.3631988 sec | H [
RG 205.92 ‘ )
DW 20.800 usec
DE 6.50 usec
TE 293.1 K
D1 2.00000000 sec MeO \
D11 0.03000000 sec
TDO 1 R —
======== CHANNEL f1 ======== 1h ppm
SFO1 100.6233329 MHz
NUC1 13C
Pl 10.00 usec
ST 32768
SE 100.6127754 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1400
ll Jl [J J_l ‘ l I J Ji ik
I T I T T I i I ! I ! I T I T I i I T I
200 180 160 140 120 100 80 60 40 20 pprm
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DYY-JNS-145-0903

NAME DYY-JN5-149-0903

EXPNO 1

PROCNO 1

Date_ 20240903

Time 12.44

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 65536

SCLVENT CDC13

NS 16

LS 0

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894966 sec

RG 205.92

DW 62,400 usec

DE 16.53 usec 1i

TE 291.3 K

Dl 2.00000000 sec

DO 1

======== CHANNEL fl ========

S5FO1 400.1324008 MHz

NUC1 1H

Pl 14.00 usec

5T 16384

5F 400.1300101 MHz

WDW EM

SSB 0

LB 0.00 Hz

GB 0

PC 1.00

] . 1
S e I
9 8 7 5 5 4 3 2 1 0 ppm

O| [N |w| [0 o] ) [oe]
S| O N |~ o] [ [o¢}
ol ||| | [ [ o)
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DYY-JNS-149C
NAME DYY-JNS—-149C
EXPNO 1
PROCNO 1
Date_ 20240326
Time 2 5 s OMe
INSTRUM spect
PROBHD 5 mm PARBO BB/
PULPROG zgpg30
TD 32768
SOLVENT CDC13
NS 1500
DS 0
SWH 24038.461 Hz
EIDRES 0.733596 Hz
AQ 0.6816244 secc
RG 205.92
DW 20.800 usec
DE 6.50 usec
TE 292.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1 1
|
ssesseas CHANNEL £1 ssess=—e
SFO1 100.6233329 MHZ
NUC1 13¢
Pl 10.00 usec
SI 32768
SF 100.6127757 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
BC 1.00
1N | IL ! A
' I I T I " I ! I ) I T : I I i T I
200 180 160 140 120 100 80 60 40 20 pem
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5.828
5.817
3.821

DYY-VS8-3-237-0803

NAME DYY-V5-3-237-09023

EXPNO 1

BROCNO 1 OMe
Date_ 20240903

Time 13.19

INSTRUM spect

PROBHD 5 mra FABBO BR/

PULPROG zg30

I 65534

SOLVENT CDC13

NS la

D3 0

SWH 8012.820 Hz

FICRES 0.122264 Hz

AD 4.08%4%66 sec

RG 205.92

D 62.400 usec

DE 16.53 usec -
TE 291.6 ¥ 1]
D1 2.000000C0 sec

Io0 1

======== CHANNEL fl ========
400.1324008 MEZ

1H
14.00 usec
16384
400.13001C00 MEz
EM
0]
0.00 Hz
0
1.00
L L L B L e B e
9 7 6 5 4
™ =M {CO |G| M |\ (N <t [} (]
<t N[OV | QO (WD) [0 | Oy = - o
[aw] N[ WD L} O o (&)Y [e]
™ Ll Ean B B REGNA — (=] o
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DYY—-VS—-3=287¢C

NAME DYY-VS-3-237C

~161.655

/,160.616
/-158.780

~153.538
© ~147.293

/

144,853
~133.380
/7133.031

/! /
/A

129.372
129.264

T NN

W~

M- TN
s M
N NN
-
|

122.048
116.682
114.993

1114.388

101.551

78.528

77.317
~77.000
-76.682

55.349

EXPNO 1
PROCNO 1 OMe
Date__ 20240614
Time 12.36
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 1200
DS o]
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 205.92
DW 20.800 usec .
DE 6.50 usec 1J
TE 29347 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6233329 MH=z
NUC1 13¢
P1 10.00 usec
ST 32768
SF 100.6127740 MH=z
WDw EM
S5B Q
LB 2.00 Hz
GB 0
PC 1.00
T l ) Lwll ] i
! I ! I ! [ ' I ! I I I ! I I
200 180 160 140 120 100 80 60 40 20 ppm
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DYY-VS—-2-214

NAME DYY-VS-2-214
EXPNO i
PROCNO 1,
Date_ 20240514
Time 10619
INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30
TD 65536
SOLVENT CDhEl3
NS 16
DS 0
SWH 8012.820
FIDRES 0.122266
AQ 4.0894966
RG 205.92
DW 62.400
DE 16::53
TE 296.3
D1 2.00000000
TDO A
CHANNEL f1 ===
400.1324008

1H

14.00

16384

400.1300100

EM

0

0.00

0

1.00

BAREEFEEEI R R B

11 10

LB

9

1.000

2k

o L ) (L T e T SR I L T
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161.607
/-158.735

153.532
137.810

135.839
134.172

132.485

132.422
131.017

130.122
129.051
127.919

127.375
-126.826
126.361

126.028

125.128

123.845
123.481
123.334

119.818
-116.505
115211
£102.887

76.100

DYY-VS—-2-214cC
NAME DYY-V§S-2-214C
EXPNO 1
PROCNO 1
Date_ 20240517
Time 11.45
INSTRUM spect
PROBHD 5 mm PABBQ BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 600
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.36319288 sec
RG 205.92
DW 20.800 usec
DE 6.50 usec
TE 297.6 K
D1 2.00000000 sec 1k
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6233329 MHz
NUC1 13
izl 10.00 usec
SI 32768
SF 100.6127775 MH=z
WDW EM
SSB 0
LB 2.00 Hz
G 0
BC 1.00
L) lldﬁdmm “l | J
I i I i T ! I ) T T T i I I I
200 180 160 140 120 100 80 60 40 20 ppm
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2,383
1.568

D¥Y-VS—3—279

NAME DYY-VS5-3-279

EXPNO i,

PROCNO 1

Date 20240731

Time 13.51

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULEPROG 2930

TD 65536

SOLVENT Chel3

NS 16

DS 0

SWH 8012.820 Hz

FIDRES 0. 122266 Hz

RO 4.0894966 sec Cl

RG 205 .92

DW 62.400 usec

DE 16.53 usec

TE 291.6 'K

D1 2.00000000 sec

TDO pi 1|

======== CHANNEL fl ========

SFO1 400.1324008 MHz

NUC1 1H

Pl 14.00 usec

SI 16384

SF 400.1300098 MHz

WDW EM

SSB 0

LB 0.00 Hz

GB 0

PC 1.00
| |

(RN EEE N RAZE N EEAAN R RS E RS R R T R S TR R S F [ SRR TR T 7R R SO PRI R AR IR I R O IR R U I I S B IR R IR S ) IR S SR R R MU R 2 I R G T

1:1. 10 9 6 5 4 3 2 1 0 ppm

JI |
/ 4 \x /” \\ ,'/ \
fXe] (e} n
™ N Te]
o o o
— — ™
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DYY-NVS—3=279€

NAME DYY-VS—3-279C

EXPNO 1

PROCNO !

Date_ 20240731

Time 20.29

INSTRUM spect

PROBHD 5 mm PABRO BB/

PULPROG zgpg30

TD 65536 R = >

SOLVENT CcDC13 < ™ o o

NS 172 ® e 2 ®

DS 0 >~ r~ A

SWH 24038.461 Hz Lol B~ B~

FIDRES 0.366798 Hz | ‘

AQ 1.3631988 sec

RG 205.92

DW 20.800 usec

DE 6.50 usec

TE 296.9 K

D1 2.00000000 sec

D11 0.03000000 sec 1|

TDO bk

======== CHANNEL fl ========

SFO1 100.6233329 MHz

NUC1 13e

Pl 10.00 usec

SI 32768

SF 100.6127746 MHz

WDW EM

SSB 0

LB 2.00 H=z —_—

’ TTxD T 0 76.5 ppm
* TN TN bie T I ﬂ
I T I I I | I T T I I
200 180 160 140 1.20 100 80 60 40 20 pprm
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DY Y-N5—2~195—1

NAME D¥¥-VS§=2~195-1

EXPNO 1

PROCNC 1

Date_ 20240423

Time 1051

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG 2930

TD 65536

SOLVENT CDE13

NS 16

DS 0

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894966 sec

RG 205.92

DW 62.400 usec 53.

E 16.53 usec

TE 296.0 K

D1 2.00000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 400.1324008 MHz

NUC1 1H

Pl 14.00 usec

SI 16384

SF 400.1300101 MHz

WDW EM

SSB 0

LB 0.00 Hz

GB 0

PC 15100

| I
U MWJ __
1l 10 9 8 i 6 5 4 3 2 i 0 ppm

S I N W I
O & (1D~ o ~ o ™M n| (0]
o V| N - < n wun « ((e]
o O+ O o o o o O © o
i o L] L B | | = N A
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DYY-VS—-2-195C
NAME DYY-VS—-2-195C
EXPNO 1
PROCNO 1
Date__ 20240423
Time 11.56 /\/\/Br
INSTRUM spect (0]
PROBHD 5 mm PABBO BB/ <
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 800
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 205: 92
DW 20.800 usec 5a
DE 6.50 usec
TE 297.7 K
D1 2.00000000 sec
B Bt 4 0.03000000 sec
TDO 1
======== CHANNEL fl ========
SFO1 100.6233329 MHz
NUC1 13¢
P1 10.00 usec
ST 32768
SF 100.6127762 MHz
WDW EM
SSB 0
LB 2. 00 Hz
GB 0
PC 1.00
i A
i T I I I > I ! I I % I I T I
200 180 160 140 120 100 80 60 40 20 rpm
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DY¥—-VsS—2—210

-7.806
7.784
7.279
7.260
7.251
7.243
7.222
7.204
6.934
6.928
6.912
6.906
-6.871
6.865
-5.487

NAME DYY-VS—2=210

EXPNO 1

PROCNO 1

Date__ 20240507

Time 10:13

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 65536

SOLVENT CHEL3

NS 16

DS 0

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894966 sec

RG 137.93 MeO

DW 62.400 usec

DE 16.53 usec

TE 296.41: K 5b

D1 2.00000000 sec

TDO 1

======== CHANNEL fl ========

SEFO1 400.1324008 MHz

NUC1 1H

Pl 14.00 usec

ST 16384

SF 400.1300100 MHz

WDW EM

SSB 0

LB 0.00 Hz

GB 0

PC 1...00

I I I I I I | I |
o Wi 10 9 8 Ei 6 5 4 ppm

A )k ) JIC )L )
Z N /o NA ‘\\ 2N AN / NN £ X
o oy Oy O r~ 0 [L©O N+ N| (™M o
o o oo o oo M| O | r~
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DYY-VS-2-210C

NAME DYY-VS-2-210C

EXPNO 2

PROCNO 1

Date_ 20240511

Time 14.48

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

TD. 65536

SOLVENT CDC13

NS 442

DS 0

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.8631988 sec

RG 205.92

Dw 20.800 usec

DE 6.50 usec

TE 296.8 K

D1 2.00000000 sec

D11 0.03000000 sec

DO 1 5b

=ssssses CHANNEL: £1 S=s=sass

SFO1 100.6233329 MHz

NUC1 13¢

P 10.00 usec

Sh 32768

SF 100.6127850 MHz

WDW EM

SSB 0

LB 2.00 Hz

GB 0

PC 1.00

) [ i [ ! | i I i I I I j I I - [
200 180 160 140 120 100 80 60 40 20 PpPrm

S68



DYY—VS—B8—225—F

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

Dw

DE

DYY—VS—3—225-T
1

1

20240723

1.0

spect

5 mm PABRO BB/
zg30

65536

CDC13

16

0

8012.820
0.122266
4.0894966
205.92

62.400

1.6+53

2940
2.00000000

CHANNEL fl1 ====

400.1324008
10

14.00

16384
400.1300100
EM

0

0.00

0

1.00

usec

MHz

Hz

R B i i e i R B e e e i e

11 10

[

J

=

S69
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2

4.181 —

S

R C
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T

ppm
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DYY-VS—-3-225C ‘ ‘ ‘

NAME DYY-VS-3-225C

EXPNO 1.

PROCNO 1

Date_ 20240723

Time Tl 2

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30 /\/\/Br

TD 65536 (o]

SOLVENT cDC13 H

NS 900 Br

DS 0

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 205.92

DW 20.800 usec

DE 6.50 usec

TE 292.4 K

D1 2.00000000 sec 5¢c

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 100.6233329 MHz

NUC1 13¢

Pl 10.00 usec

sI 32768

SF 100.6127770 MHz

WDW EM

SSB 0

B 2.00 Hz

GB 0

PC 1.00

T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm
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D¥Y—-V8—8—~246—1

NAME DYY-VS—-3-246-1

EXPNO 1

PROCNO 1

Date__ 20240628

Time 10...22

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG 2430

TD 65536

SOLVENT CDC13

NS 16

DS 0

SWH 8012.820 Hz BT

FIDRES 0.122266 Hz (o]

AQ 4.0894966 sec B

RG 205.92 Br

DW 62.400 usec

DE 16.53 usec

TE 291. 3 K

Dl 2.00000000 sec

TDO 1

CHANNEL f1

SFO1 400.1324008 MHz 5d

NUC1 1H

P1 14.00 usec

ST 16384

ST 400.1300099 MHz

WDW EM

SSB 0

LB 0.00 Hz

GB 0

PC 1.00

{1 A Jl
11 10 9 8 7 6 5 4

o Mmoo (<)) O |00 ~| |
o n ~ o o] ©0 (00 o~
o o 00 i | | |
i T M| L] i [ | |
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DYY-VS—-3-246-1C

NAME DYY-VS-3-246-1C

EXPNO 1

PROCNO i

Date_ 20240628

Time 11.09

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 199

DS 0

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 205:.:92

DW 20.800 usec

DE 6.50 usec

TE 2928 K

D1 2.00000000 sec 5d

Bl 0.03000000 sec

TDO 1

==mmm=e CHANNEL fl1 ========

SFO1 100.6233329 MHz

NUC1 13

Pl 10.00 usec

ST 32768

SF 100.6127685 MHz

WDW M

SSB 0

LB 2.00 Hz

GB 0

PC 1.00

) 0 1 | ll.“. J .

[ ! 1 ! [ ! [ ' I ! [ 1 ' I ' I ' I
200 180 160 140 120 100 80 60 40 20 ppm
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DYY-VS—3-254

NAME DYY-VS-3-254

EXPNO 1

PROCNO 1

Date_ 20240702

Time 10.20

TNSTRUM spect

PRCBHD 5 mm PABBO BB/

PULPROG zg30

T 65536

SOLVENT ChHE13

NS 16

DS 0

SWH 8012.820 Hz

FIDRES 0.122266 H=z

AQ 4.08924966 sec

RG 20592

DW 62.400 usec

DE 16.53 usec

TE 292:5 K

D1 2.00000000 sec

TDO 1

======== CHANNEL fl ========

STC1 400.1324008 MHzZ

NUC 1H

P1 14.00 usec

ST 16384

SF 400.1300100 MHz

WDW EM

SSB 0

LB 0.00 Hz

GB 0

BC 1.00

B T R RN L R R R R i R i BN R | o R i B SR N e R i A I S g, e i

11 10 9 8 7 6 5 4 3 ppm

. L Il JI\ Jo ok \
2N L TR VAN 2 X T I /A
OO0 O 1N = ~ o | N| O (=)
or-vymo r~ (e Be o] o O N =
OO - |INn o o o o o oY O i
- NANN o 1O | O] <
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DYY—VS~=3=254¢C

NAME
EXPNO
PROCNO
Date__
Time
INSTRUM
PROBHD
PULPROG
™D
SOLVENT
NS

DS

SWH
FIDRES

CHANNEL f1

DYY-VS—-3-254C
i

1

20240702
10.44
spect

5 mm PABBO BB/
zgpg30
65536
Checl3

293

0
24038.461
0.366798
1.3631988
205.92
20.800
6.50

294.0
2.00000000
0.03000000

100.6233329
13C

10.00

32768
100.6127753
EM

0

2.00

0

1.00

-161.393
——157.408

~
<
<
N
[32]
-

152.941
-129.241

~128.411
~124.245

X

-114.846

122,740
~-116.894

< <
oM
N oo
o N
Mmo™M
—
Lo

)

-

-100.882
~-100.290

200 180

S74

46.762
—- 43.455
-33.024
. 28.866

171.317
£77.000

Y

~76.682
—69.430
~27.857




DYY-VS-3-264

NAME DYY-VS-3-264

EXPNO il

PROCNO 1.

Date__ 20240712

Time 10.28

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 65536

SOLVENT CDC13

NS 16

DS 0

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894966 sec

RG 205.92

DW 62.400 usec

DE 16.53 usec

TE 291.6 K

D1 2.00000000 sec

TDO ik

======== CHANNEL fl ========

SFO1 400.1324008 MHz

NUC1 1H

BTl 14.00 usec

SI 16384

SE 400.1300101 MHz

WDW EM

SSB 0

LB 0.00 Hz

GB 0

PC 1,00

e SR R
L. 10 9 8

,/J ‘\
(o)
o
o
—

6

0.993

S75

e e | R e e I i e U U [ i )

5

4
I

\

JIL
v \\
<~
oY v
o O
(=2 ]

0.992
1.020

Y

2.026

3

R RS

3.001

2

4.037 =

; -

i,

T T T R
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DYY-VS-3-264C
NAME DYY-VS—-3-264C
EXPNO 1
PROCNO 1
Date_ 20240712
Time 11.30
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
™D 65536
SOLVENT cDel3
NS 204
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Iz
AQ 1.3631988 sec
RG 205.92
DW 20.800 usec
DE 6.50 usec
TE 293:1 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDC 1
e CHANNEL f1 ========
SFO1 100.6233329 MHz
NUC1 136
Pl 10.00 usec
SI 32768
SF 100.6127769 MHz
WDW EM
SSB 0
B 2.00 H=z
GB 0
PC 1.00
. N LU . .- L
[ i I = I ! [ : | E I I ¥ I I . I
200 180 160 140 120 100 80 60 40 20 ppm
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DYY—VS—=3—243

NAME DYY-VS-3-243
TXPNO 1
PROCNO 1
Date_ 20240618
Time (ol B
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDhEL3
NS 16
DS 0
SWH 8012.820
FIDRES 0.122266
AQ 4.0894966
RG 163.06
DW 62.400
DE 16453
TE 297%...8
DL 2.00000000
TDO il
======== CHANNEL fl ====
SFO1 400.1324008
NUC1 1H
Pl 14.00
SI 16384
SF 400.1300098
WDW EM
SSB 0
LB 0.00
GB 0
PC 100

Hz
Hz
sec

usec
usec

sec

J!

0 L e I B

11 10

9

L L L L B A |

6

™

1.068

S77

0.994

5

0.999 =

LA L L ) L

4

1.038 —
1.060

2.032

3

2

4.221

e
1

LB B R |

0

ppm



DYY-VS—-243C

~161.536
/,157.469
/' ~152.963
/' +134.572
134.167
132.285
130.875
129.520
~128.149
-126.795
~125.512
124.863
124.196
122.709
+122.388
1-116.900
~115.069
100.679
+100.404
~171.317
76.682
~-69.172
45.136
40.486
_-33.033
28.786

- 27.839

P
\

3

£-77.000

NAME DYY-VS—-3-243C
EXPNO

PROCNO

Date

Time

INSTRUM

PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT EDhE13
NS 600
DS 0
SWH 24038.461
FIDRES 0.366798
AQ 1.3631988
RG 20592
DW 20.800
DE 6.50
TE 2935
D1 2..00000000
D11 0.03000000
TDO 1
== CHANNEL fl ========
SFO1 1006233329
NUC 13
Pl 10.00
ST 32768
SF 100.6127746
WDW EM
SS 0
LB 2.00
GB 0
PE 1.00

200 180




DYY-VS—3—~236

NAME DYY-VS-3—236

EXPNO 1

PROCNO 1

Date_ 20240614

Time 10.08

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TB 65536

SOLVENT CDC13

NS 16

DS 0]

SWH 8012.820 H=z

FIDRES 0.122266 Hz

AQ 4.0894966 sec

RG 205.92

DW 62.400 usec

DE 16:53 usec

TE 291.8 K

D1 2.00000000 sec

TDO i

CHANNEL f1

SFO1l 400.1324008 MEz

NUC1 1H

P 14.00 usec

SI 16384

SF 400.1300098 MHz

WDW EM

SSB 6]

LB 0.00 Hz

GB 6]

PC 1 .00

| . A
T ) | | e (e i i I I (e
11 10 9 7 6 5 4 3 2 1 0 pPpm

— (0 o] ‘™ [N (= 10 |
o SN I L o]
o o O o O o (<)}
L] o L A o | N (32]
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DYY=VS—3—236E

NAME DY Y~V85—=3=236¢C

EXPNO uls

PROCNO il

Date_ 20240614

Time 1 oy

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 185

DS 0

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 205.92

DW 20.800 usec

DE 6.50 usec

TE 292.3 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 100.6233329 MHz

NUC1 13€

Pl 10.00 usec

ST 32768

SF 100.6127803 MHz

WDW EM

SSB 0

LB 2500 Hz

GB ¢}

PC 1.00

g I E T ¥ T b I d T N T T ¥ I I 2 T
200 180 160 140 120 100 80 60 40 20 ppem
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DYXY—-VS—3—-278

Hz

NAME DYY-VS-3-278
EXPNO 1,
PROCNO il
Date_ 20240731
Time 13.46
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 0
SWH 8012.820
FIDRES 0.122266
AQ 4.0894966
RG 205.92
DW 62.400
DE 16...53
TE 2:91...6
D1 2.00000000
TDO 1
======== CHANNEL f] ========
SFO1 400.1324008
NUC1 1H
Pl 14.00
sI 16384
SF 400.1300100
WDW EM
SSB 0
LB 0.00
GB 0
PC 1.00

L

)\_JLJ\

I

!

1, 10

)

8

6

~
b

1.071 >

S81

5

1.079.

1.072,—

4

1.089

1.114 —

I g

3

R
.

3.169

2

4,239 —

il

1
0

Ppm
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NAME DYY-VS-3-278C
EXPNO 1
PROCNO il
Date__ 20240731
Time 19.42
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 200
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 205.92
DW 20.800 usec
DE 6.50 usec
TE 296.8 K 5i
D1 2.00000000 sec
D11 0.03000000 sec
TDO i,
======== CHANNEL f1 ========
SFO1 100.6233329 MHz
NUC1 13¢€
P1 10.00 usec
SI 32768
SF 100.6127719 MH=z
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PE 1.00
RNRURURUORY I 1 Vo 1 | 1 O I
oy \adas y oy L st ’ Wy ol
' I ' I ' I I ! I ' I ' I ! I ! I ' [ '
200 180 160 140 120 100 80 60 40 20 ppm
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DYY~V5—2—~196—2

- ™M
N O
O O
e

7.583
7.401
7.380
7.361
7.342
7.282
7.260
7.252

7.245

7.229
7.212

7.201
-5.524

NAME DYY-VS—-2-196-2

EXPNO 1

PROCNO 4K

Date_ 20240611

Time 12:.35

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 65536

SOLVENT €DC13

NS 16

DS 0

SWH 8012.820 Hz

FIDRES 0122266 Hz

AQ 4.0894966 sec

RG 99 1.

Dw 62.400 usec

DE 16.53 usec

TE 295.9 K

D1 2.00000C00 sec

TDO i

======== CHANNEL fl ========

SFO1 400.1324008 MHz

NUC1 1H

Pl 14.00 usec

ST 16384

SF 400.1300102 MHz

WDW EM

SSB 0

LB 0.00 Hz

GB 0

PC 1.00

—— IS I _M__}L/LM - 'A"\AL.,_P |

1 10 S 8 7 6 5 3 oI 0 ppm
|

edii=25 k=) o - 0 N (™M 79}
W o mo Ale] 1 o O (o]
| O OO (o 0] o O o O (=)}
Ol N1 o o - O (¥
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DY Y =—V5—2—19/6C

NAME DYY-VS5-2-196C
EXPNO 1
PROCNO ]
Date__ 20240611
Time 12:+4:32
INSTRUM spect,
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 500
DS 0
SWH 24038.461
FIDRES 0.366798
AQ 1:3631988
RG 205492
DW 20.800
DE 6.50
TE 296.9
D1 2.00000000 5j
D11 0.0300Q006C0
TDO 1
======== CHANNEL fl ========
SFOI1 100.. 6233329
NUC1 13¢
Pl 10.00
SI 32768
SF 100.6127761
wWDw EM
SSB 0
LB 2.00
GR 0
BC 1.00
' I
200 180 100
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D¥ ¥—-V.S—~3—230

NAME DYY=VS5=3-230
EXPNO i &
PROCNO 1
Date_ 20240531
Time 10.18
INSTRUM spect
PROBHD 5 mm PABBC BB/
PULPROG zg30
TH 65536
SOLVENT CDE13
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0:122266 Hz
AQ 4.0894966 sec
RG 205.92
OW 62.400 usec
E 16.53 usec
TE 290.4 K
D1 2.00000000 sec
DO 1 5k
———————— CHANNEL £l ========
SFO1 400.1324008 MHz
NUC1 1H
Pl 14.00 usec
S 16384
SF 400.1300101 MHz
WDW EM
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
J N g
11 10 9 8 7 6 5 4 3 2 1 0 pprm

~

0.979

-

1.011

2.040
2.214 "
2.244

1.934 —

0.974
1.005
0.985
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DY Y—VS—3—230C
NAME DYY-VS-3-230C
EXPNO 1
PROCNO 1
Date_ 20240531
Time 11.23
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 500
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Iz
AQ 1.3631988 sec
RG 20592
DW 20.800 usec
DE 6.50 usec
TE 292.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 4.
======== CHANNEL f1l ========
SFO1 100.6233329 MHz
NUC1 13¢
B 10.00 usec
ST 32768
SF 100.6127789 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.00
N | L L
! I < T ¥ I I ! I I I g I I d T
200 180 160 140 120 100 80 60 40 20 ppm
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DYY=ViS~3-256~1I

NAME DYY—=VS8—-3~=256—-T

EXPNO L

PRCCNO 114

Date_ 20240709

Time 1:0::20

INSTRUM spect

PRCBHD 5 mm PABBO BB/

PULPROG zg30

TD 65536

SOLVENT CDEL3

NS 16

DS 0

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894966 sec

RG 205: 92

DW 62.400 usec

DE 16.53 usec

TE 294.7 K

D1 2.00000000 sec

TDO 1

51

s===ss== CHANNEL fl =s==ass==

SFO1 400.1324008 MHz

NUC1 1H

Pl 14.00 usec

ST 16384

SF 400.1300100 MHz

WDWw EM

SSB 0

LB 0.00 Hz

GB 0

BPC 1700

L J Ju'k,_
AR ERE LR E R ) R A AR AN R | I U RS AR R A E R E2 R 2R R AR 2R AR ERRAN EE R EE R BRI L
i Bl 10 9 8 7 6 5 4 3 2 1 0 ppm
L) DL I JI

LNA S N 1N 7| X
o (00 M1 M < (3 )
oMY o N n o
o 0O - O o (o)} o o
NN N o - O
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DYY-VS-3-256-1IC | ! ‘ |
NAME DY¥Y-VS—3-256—1IC
EXPNO 1
PROCNO 1
Date_ 20240709
Time 10457
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT (64 b} o Bic
NS 275
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 205.92
DW 20.800 usec
DE 6.50 usec
TE 295.8 K
DI 2.00000000 sec
D11 0.03000000 sec
TDO i
51
======== CHANNEL f1 ========
SFOo1 100.6233329 MHz
NUC1 13C
Pl 10.00 usec
SI 32768
SF 100.6127738 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
BE 1.00
| L | | L. - , .
d I ¥ I : I I i I y | | E I T T
200 180 160 140 120 100 80 60 40 20 ppm
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DYY¥-X8—3—235

NAME DYY-VS-=3=235

EXPNO 1

PROCNO 1

Date_ 20240604

Time 10.30

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 65536

SOLVENT CDE13

NS 16

DS 0

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894966 sec

RG 205.92

DW 62.400 usec

DE 16.53 usec

TE 292:. 8 K

D1 2.00000000 sec

TDO 1 5m

======== CHANNEL fl ========

SFO1 400.1324008 MHz

NUC1 1H

P1 14.00 usec

SI 16384

SF 400.1300098 MHz

WDW EM

SSB 0

1B 0.00 Hz

GB 0

PE 1.00
| S| J M

I I I 1
11 10 5 i ppm

2 I L, . JL
2N 727 N 5 7N Kt ) / N/ N
- ) — i o ‘™ 00|00
n ~ = O - o (O I~
()} (o2 )] o O o o O
o oo - N AN (N[N
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DX YS—3—235€

NAME DYY-VE8—-3—235€C

EXPNO 1

PROCCNO 1

Date_ 20240604

Time 17X 27

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

TD 65536

SOLVENT CDC13

NS 600

DS 0

SWH 24038.461 EHz

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 205.92

DW 20.800 usec

DE 6.50 usec

TE 2953 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO i 5m

======== CHANNEL fl ========

SFO1 100.6233329 MHz

NUC1l 1.3€

Pl 10.00 usec

ST 32768

SF 100.6127751 MHz

WDW EM

SSB 0

LB 2.00 Hz

GB 0

PE 1.00
L l ] l ‘ i ” 1 ‘ -

I I I I | I I I I T I
200 180 160 140 1.2:0 100 80 60 40 20 Pprm
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DYY¥—=VS—3-245—1

NAME DYY-VS—-3-245-1

EXPNO L

PROCNO 1

Date__ 20240618

Time 1.0::0°7

INSTRUM spect

PROBHD 5 mm PABBC BR/

PULPROG zg30

D 65536

SOTLVENT CDhel3

NS 16

DS 0

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894966 sec

RG 205:92

DW 62.400 usec

DE 16.53 usec

TE 291.9 K

D1 2.00000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 400.1324008 MHzZ

NUC1 1H

Pl 14.00 usec

ST 16384

SF 400.1300098 MHAz

WDW EM

SSB 0

LB 0.00 Hz

GB 0

PC 1.00

| I B A L B IR L Y B I L B B
[ 10 9 8 i 6 4 3 2 1 0 ppm
|

o/ \\l/’ ‘,‘I/’I U . 7N\ ) L\ J l /‘ L\ // 1 \ /," I\x
o % N+H o =) ~ © | [© 0~ —
o om0 < ~ < ~| | N WO o
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DYY-VS-245-1C
NAME DYY=V5—-3—245—-1C
EXPNO i !
PROCNO 1
Date_ 20240618
Time 152516
INSTRUM spect
PROBHD 5 mm PARBBO BR/
PULPROG zgpg30
TD 65536
SOLVENT GBEL3
NS 570
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 205:92
DW 20.800 usec
DE 6.50 usec
TE 293.1 K
D1 2.00000000 sec
D11 0.03000000 sec 5n
TDO 1
======== CHANNEL fl ========
SFO1 100.6233329 MHz
NUC1l 13€¢
Pl 10.00 usec
ST 32768
SE 100.6127685 MHz
WDW EM
SSB 0
B 200 ‘HzZ
GB 6]
P 1.00
L H l L
: [ [ : [ : [ ; [ . [ J [ b I ! I 2 I d I
200 180 160 140 120 100 80 60 40 20 Ppm
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DYY-VS—3-245B

NAME DYY-VS-3-245B

EXPNO 1

PROCNO 1

Date_ 20240719

Time 1 O B

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

TD 65536

SOLVENT CDhEL3

NS 16

DS 0

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0824966 sec

RG 55::28

DW 62.400 usec

DE 16.53 usec 50

TE 291..5 K

D1 2.00000000 sec

TDO i 8

======== CHANNEL fl ========

SFO1 400.1324008 MHz

NUC1 1H

Pl 14.00 usec

SI 16384

SFE 400.1300099 MHz

WDW EM

SSB 0

LB 0.00 Hz

GB 0

12108 1.00
A |

T | I B S il T I ) T i

1.1 10 9 6 2 0 pprm

I JL L
N =}
~ N (O
(o)) i i
o N N
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DYY-VS—-3-245B-C

NAME DYY-VS—-3-245B-C

EXPNO i,

PROCNO 1

Date__ 20240719

Time 114503

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

TD 65536

SOLVENT ebhel3

NS 180

DS 0

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 205.92

DW 20.800 usec

DE 6.50 usec

TE 292 .5 K

D1 2.00000000 sec 50

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 100.6233329 MHz

NUC1 13c

Pl 10.00 usec

ST 327768

SF 100.6127762 MHz

WDW EM

SSB 0

LB 2.00 Hz

GB 0

B 1.00

. L) J | A L
b} ad - ™
T I ' I I ! T ' I I T ' I ! I
200 180 160 140 120 100 80 60 40 20 ppm
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DYY-VS=3-247-1

.804

NAME DYY-VS-3-247-1

EXPNO i

PROCNO 1

Date_ 20240625

Time 10.24

INSTRUM spect

PROBIID 5 mm PABRBO BB/

PULPROG zg30

TD 65536

SOLVENT CD¢13

NS 16

DS [¢]

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894966 sec

RG 163.06

DW 62.400 usec

DE 16.53 usec

TE 293.1 K

D1 2.00000000 sec

TDO 1

======== CHANNEL fl ========

SFO1 400.1324008 MHz

NUC1 1H

Pl 14.00 usec

SI 16384

SF 400.1300097 MHz

WDW EM

SSB 0

LB 0.00 Hz

GB 0]

PC 1.00

l JLL L.L |
RS RERERS R EEEREY SRR REREE R RE R RN R ES R R E R SRR R E R R R S B E RN IR R R R
11 10 9 8 7 6 5] 4 3 2 1 0 pprm
I | I J |

/\u/‘vJﬁ*\ J\ //J\\ / \v/k v L\ A
O O o = < 1 |0 | N
o - O 0 N | ™ |0 o™ |00 o
O N < o o o o o o o i
| N L i L R | | N
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DYY—-VS—-8-247-1C S K L4 b '

NAME DYY—-VS§—-3—-247-1C

EXPNO 1.

PROCNO al

Date_ 20240625

Time 2 e e Kl o)

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

) ) 65536

SOLVENT CDE13

NS 202

DS 6]

SWH 24038.461 H=z

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 205.92

DW 20.800 usec

DR 6.50 usec

TE 219343 K

D1 2.00000000 sec

D11 0.03000000 sec

TDOC 1

======== CHANNEL fl ========

SFO1 100.6233329 MHz op

NUC1 13€

P1 10.00 usec

SI 32768

SF 10C0.6127764 MHz

WDW EM

SSB 6]

LB 2.00 Hz

GB 0

BE 100
N } ’J J

d I " I x | d I ' T I ; I g I g I ? I E T
200 180 160 140 120 100 80 60 40 20 PPm
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DYY-VS—-3-247B

NAME DYY-V5-3-247B
EXPNO 1
PROCNO 1
Date 20240716
Time 105861
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT coel3
NS 16
DS 0
SWIT 8012.820
FIDRES 0.122266
AQ 4.0894966
RG 181 .8
DW 62.400
DE 16.53
TE 291.2
D1 2.00000000
TDO 1
======== CHANNEL fl ====
SFO1 400.1324008
NUC1 1H
P1 14.00
SI 16384
SF 400.1300100
WDW EM
SSB 0
B 0.00
GB 0
PC 1.00

A

L

.|
T 9 6 5 4 3 2 il 0 =i ppm
| | ‘
o M| ‘oA~ v o (10
L0 00| V|00 WO (Y ©| ™M
o oo oddHo oo - o
— il A NN IS IE
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DYY-VS—-3-247B-C

NAME DYY-VS-3-247B-C

EXPNO 1

PROCNO 1

Date_ 20240716

Time 10.54

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

TD 65536

SOLVENT CDE13

NS 180

DS 0

SWH 24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631988 sec

RG 205.92

DW 20.800 usec

DE 6.50 usec 5q

TE 292,11 K

D1 2.00000000 sec

DI 0.03000000 sec

TDO 1

======== (CHANNEL fl ========

SFO1 100.6233329 MHz

NUC1 13€

B 1 10.00 usec

ST 32768

SF 100.6127741 MHz

WDW EM

SSB 0

LB 2.00 Hz

GB 0

PC 1.00
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DY Y¥=VS—=3—=2558—=1

NAMT, DYY—VS—=8=255-1

EXPNO 1

PROCNO 1

Date_ 20240705

Time 1014

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

D 65536 O/\/\Br

SOLVENT ERE13 et

NS 16 R

DS 0

SWH 8012.820 Hz

FIDRES 0.122266 H=z

AQ 4.0894966 sec

RG 205.92

DW 62.400 usec

DE 16.53 usec

TE 289.7 K

D1 2.00000000 sec Br

TDO 1

======== CHANNEL fl ========

SFO1 400.1324008 MHz

NUC1 1H

Pl 14.00 usec

ST 16384

SE 400.1300101 MHz

WDW EM

SSB ¢}

LB 0.00 Hz

GB (¢}

PC 1.00
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DX Y%~V S—~3—255~1C

NAME DYY—-VS—3—-25b—~1¢C
EXPNO 1
PRCCNO 1
Date_ 20240705
Time d i BRI Oh |
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT (28] ke
NS 300
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 205.92
DW 20.800 usec
DE 6.50 usec
TE 291.2 K
D1 2.0000000C0 sec
ba.1. 0.03000000 sec
TDO il
======== CHANNEL fl ========
SFO1 100.6233329 MHz
NuUC1 13@
Pl 10.00 usec
ST 32768
SFE 100.6127761 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB [¢]
PC 1.00
bl | ll . ,
I I | I I I I [ I I |
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DY ¥—=V5~3-255B~1

NAME DYY-VS-3-255B-1
EXPNO a1}
PROCNO 1
Date_ 20240716
Time 171 259
INSTRUM spect
PROBIID 5 mm PABRO BR/
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 0

SWH 8012 820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 163.06

DW 62.400 usec
DE 16 .53 usec
TE 291.4 K
D1 2.00000000 sec
TDOC i

=== CHANNEL f1l = = =
400.1324008 MHz
1H
14.00 usec
16384
400.1300101 MHz
EM
0
0.00 EHz
0
1.00

A e B e L e B

11 10

S N B

8

2.199

1.000
1.057\

2.054 —
2.191/

e R

7
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0.967"
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DY¥Y—-VS—3-255B—-C
NAME DYY-VS—-3-255B-C
FEXPNO 1
PROCNO a
Date_ 20240716
Time 11.08
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30 o "0 " g
TD 65536 Pt
SOLVENT CDC13
NS 900
DS 0
SWH 24038.461
FIDRES 0.366798
AQ 1.3631988
RG 205.92
DW 20.800
DE 6.50
TE 292.3 Bs
D1 2.00000000 sec
DL 0.03000000 sec
TDO 1
======== CHANNEL f1 ========
SFO1 100.6233329 MHz
NUC1 13C
Pl 10.00 usec
SI 32768
SF 100.6127736 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.00
- L { J
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