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1. General information

Commercially available reagents were used as received. The solvents were dried over
a solvent purification system from Innovative Technology. Nuclear magnetic resonance
(NMR) spectra were recorded on a Bruker AMX500 (500 MHz) spectrometer or a
Bruker AMX400 (400 MHz) spectrometer, in CDCI3 solutions, unless stated otherwise.
All chemical shifts were recorded in ppm downfield from tetramethylsilane (stated
otherwise. All chemical shifts were recor3 at 6 = 7.26) or carbon signals in NMR solvent
(CDCls at 6 = 77.16). Spin-spin coupling constants (J value) recorded in Hz were
measured directly from the spectra. High resolution mass spectra were obtained on a
Thermo Q Exactive Focus Orbitrap with ionization mode Electrospray Ionization
(Positive) or Atmospheric-pressure Chemical Ionization at the Department of
Chemistry, The Chinese University of Hong Kong, Hong Kong Special Administrative
Region. Analytical thin layer chromatography (TLC) was performed with Merck pre-
coated TLC plates, silica gel 60F-254, layer thickness 0.25 mm. Flash chromatography

separations were performed on Merck 60 (0.040-0.063 mm) mesh silica gel.
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2. Experimental procedures
(i) Preparation of catalyst

RR’ R
R . NP
RY LR BF;+OFEt, _ @(F,;

P CH,Cl,, 23 °C, 30 min “BF,

O ©
1a, R = Me TOB-1, R = Me (84%)
1b, R = cyclohexyl TOB-2, R = cyclohexyl (91%)
1c, R =Ph TOB-3, R = Ph (95%)

General procedure: To a round bottom flask equipped with a magnetic stirrer bar was
added trialkylphosphine oxide 1 (2 mmol) and anhydrous CH2Cl2 (1 mL) at 23 °C under

inert atmosphere. Boron trifluoride diethyl etherate (0.54 mL, 4 mmol, 2 equiv) was

added dropwise using syringe and the resultant mixture was stirred for 30 minutes. Next,

diethyl ether was added, and white precipitate was formed. The solution was filtered,
and the residue was washed with diethyl ether (5 mL). The residue was dried under high
vacuum to give the TOB catalyst.

(i1) TOB-catalyzed acetalization reaction

0 0 RO
@ or () TOB-1(0. 1 mol%) Q/OR
CHCl;, 23°C, 18 h
2 4
0 RSH O. _SR
| TOB-1 (1 mol%) _
CHCl,, 60 °C, 18 h
2 6

General procedure: To a solution of alcohol or thiol (0.2 mmol, 1 equiv) and TOB-1
(0.2 pmol, 0.1 mol%) in CHCI3 (0.4 mL) was added 3.,4-dihydro-2H-pyran (2) (21.9
uL, 0.24 mmol, 1.2 equiv) or 2,3-dihydrofuran (4) (18.1 uL, 0.24 mmol, 2 equiv) into
a vial (or a resealable tube for reactions at 60 °C). The reaction was stirred at 23 °C (or
60 °C) for 18 hours (or otherwise specified). The solution was concentrated under
reduced pressure and the residue was purified by flash column chromatography eluted
with hexanes/Et20 (90:10) to give the desired acetal product.
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(i11) Scale-up reaction

TOB-1 (0.1 mol%) _ O -OBn
CHCls, 23°C, 18 h
2.0 mmol 3a

To a solution of benzyl alcohol (207 uL, 2.0 mmol, 1 equiv) and TOB-1 (2.0 umol, 0.1

mol%) in CHCIs (4.0 mL) was added 3,4-dihydropyran 2 (219 pL, 2.4 mmol, 1.2 equiv).

The reaction was stirred at 23 °C for 18 hours. The solution was concentrated under
reduced pressure and the residue was purified by flash column chromatography eluted
with hexanes/Et20 = 90:10 to give the desired acetal product 3a (0.31 g, 1.63 mmol,
81% yield).

(iv) O/S Chemoselective acetalization

O

KZJ O _O. O _S.
HO. + HS< catalyst (0.2 mol%) U * U

(o]
alcohol thiol PhMe, 23 °C, 5 d acetal thioacetal

1:1) 3 6

To a solution of alcohol (0.2 mmol, 1 equiv), thiol (0.2 mmol, 1 equiv) and TOB-1 (0.4
pmol, 0.2 mol%) in toluene (0.4 mL) was added 3,4-dihydro-2H-pyran (2) (18.1 pL,
0.2 mmol, 1 equiv) into a vial. The reaction was stirred at 23 °C for 5 days. The reaction
mixture was then filtered through a thin plug of silica gel column and the filtrate was
concentrated under reduced pressure. The reaction yield and ratio were determined

using NMR with dibromomethane (14.0 uL, 0.2 mmol, 1 equiv) as the internal standard.
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3. Physical data

Me
Me >~ _Me
®F
O.

BF,

©
TOB-1
84% yield. White solid. mp 154.7-156.1 °C. 'TH NMR (500 MHz, CDCls): J 1.89 (d, J
= 13.5 Hz, 9H). '*C NMR (125 MHz, CDCL3): 6 14.8 (d, J = 71.3 Hz). "B NMR (160
MHz, CDCl3): 6 -0.93. '°F NMR (470 MHz, CDCl3): 6 -146.0 (s, 3F). *'P NMR (200
MHz, CDCls): 6 67.9 (m). FTICR MS (APCI) calcd for [C3HoBF3OP + ClJ: 195.01308,

found: 195.01285.

Cy
CyC_LCy
of
O.
BF,
©

TOB-2

91% yield. White solid. mp 204.2-206.9 °C. 'H NMR (400 MHz, CDCls): 6 2.23 (qt, J
=12.5 Hz, 2.7 Hz, 3H), 2.00-1.97 (m, 6H), 1.93-1.88 (m, 6H), 1.78 (m, 3H), 1.60-1.51
(m, 6H), 1.36-1.23 (m, 9H). '3*C NMR (125 MHz, CDCl): § 34.1, 33.6, 26.7 (d, J =
12.5 Hz), 25.8 (d, J = 11.3 Hz). "B NMR (160 MHz, CDCl3): § -1.03. '°F NMR (470
MHz, CDCls): 6 -145.9 (s, 3F). 3'P NMR (200 MHz, CDCls): 6 70.1 (m). FTICR MS
(APCI) caled for [CisH33BF30P + Cl1]: 399.20115, found: 399.20146.

Prﬁ) n Ph
NS
@F
O.
BF,
©

TOB-3!

95% yield. White solid. mp 243.5-244.3 °C. '"H NMR (500 MHz, CDCl3): 6 7.77-7.70
(m, 9H), 7.60-7.56 (m, 6H). '>*C NMR (125 MHz, CDCl3): 6 134.4 (d,J=2.7 Hz), 133.2
(d, J=11.7 Hz), 129.4 (d, J=13.3 Hz), 124.9 (d, J= 111.6 Hz). ''B NMR (160 MHz,
CDCls): 6 -0.46. 'F NMR (470 MHz, CDCl3): § -144.1 (s, 3F). *'P NMR (200 MHz,
CDCl3): 0 44.5 (s).
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e

3a

Colorless liquid. 93% Isolated yield. '"H NMR (500 MHz, CDCl3): 6 7.40-7.26 (m, SH),
4.81(d,J=15Hz, 1H),4.73 (t, J=4.4 Hz, 1H), 4.52 (d, /= 15 Hz, 1H), 3.97-3.91 (m,
1H), 3.59-3.54 (m, 1H), 1.93-1.84 (m, 1H), 1.79-1.52 (m, 5H). '*C NMR (125 MHz,
CDCl3): 0 138.4, 128.5, 127.9, 127.6, 97.8, 68.9, 62.2, 30.7, 25.6, 19.5. QEFMS calcd
for [C12H1602Na]™: 215.10425, found: 215.10390.

e

3b

Colorless liquid. 99% Isolated yield. "H NMR (500 MHz, CDCl3): § 7.46 (d, J = 8.6
Hz, 2H), 7.24 (d, J = 8.4 Hz, 2H), 4.73 (d, J = 12.3 Hz, 1H), 4.69 (t, J = 3.5 Hz, 1H),
4.45(d,J=12.3Hz, 1H), 3.91-3.87 (m, 1H), 3.56-3.52 (m, 1H) 1.89-1.50 (m, 6H). 13C
NMR (125 MHz, CDCl3): 0 137.4, 131.1, 129.5, 121.4, 97.9, 68.1, 62.2, 30.6, 25.5,
19.4. QEFMS calcd for [C12HisBrO2Na]": 293.01476, found: 293.01405.

fean

3c

Colorless liquid. 91% Isolated yield. "H NMR (500 MHz, CDCl3):  7.68-7.65 (m, 2H),
7.11-7.09 (m, 2H), 4.71 (d, J=12.3 Hz, 1H), 4.68 (t, /= 3.6 Hz, 1H), 4.45 (d,J=12.4
Hz, 1H), 3.90-3.86 (m, 1H), 3.56-3.52 (m, 1H) 1.87-1.51 (m, 6H). 3*C NMR (125 MHz,
CDCl3): 0 138.1, 137.5, 129.7, 128.7, 97.9, 68.2, 62.3, 30.6, 25.5, 19.4. QEFMS calcd
for [C12H15I02Na]": 341.00089, found: 341.00039.
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Co
Cl

3d

Colorless liquid. 99% Isolated yield. '"H NMR (500 MHz, CDCl3): § 7.52 (d, J = 7.5
Hz, 1H), 7.34 (d, J = 7.8 Hz, 1H), 7.24 (dt, J = 25.7 Hz, 7.8 Hz, 2H) , 4.86 (d, J=13.2
Hz, 1H), 4.77 (s, 1H), 4.60 (d, J = 13.2 Hz, 1H), 3.92 (t, J/ = 10.6 Hz, 1H), 3.57-3.55
(m, 1H), 1.90-1.55 (m, 6H). *C NMR (125 MHz, CDCls): § 136.3, 133.0, 129.3, 129.0,
128.6, 126.8, 98.4, 66.4, 62.2, 30.6, 25.5, 19.4. QEFMS calcd for [C12H15C1O2Na]":
249.06528, found: 249.06500.

o
O,N

3e

Colorless liquid. 88% Isolated yield. 'H NMR (500 MHz, CDCl3): 6 8.19 (d, J = 8.8
Hz, 2H), 7.52 (d, J = 8.8 Hz, 2H), 4.87 (d, J = 13.5 Hz, 1H), 4.72 (t, J = 3.5 Hz, 1H),
4.59 (d, J=13.5 Hz, 1H), 3.89-3.85 (m, 1H), 3.57-3.53 (m, 1H), 1.89-1.53 (m, 6H). 13C
NMR (125 MHz, CDCl3): 0 146.2, 127.9, 127.1, 123.7, 98.4, 67.7, 62.4, 30.5, 25.4,
19.4. QEFMS calcd for [C12H1sNO4Na]": 260.08933, found: 260.08915.

Nonas

3f

Colorless liquid. 93% Isolated yield. 'H NMR (500 MHz, CDCls): § 7.27(d, J = 8 Hz,
2H), 7.17 (d, J = 7.8 Hz, 2H), 4.76 (d, J = 11.8 Hz, 1H), 4.71 (t, J= 3.6 Hz, 1H), 4.48
(d, J=11.8 Hz, 1H), 3.96-3.92 (m, 1H), 3.58-3.54 (m, 1H), 2.36 (s, 3H) 1.92-1.50 (m,
6H). 1*C NMR (125 MHz, CDCls): § 137.3, 135.3, 129.1, 128.1, 97.6, 68.8, 62.2, 30.7,
25.6,21.3,19.5. QEFMS calcd for [C13H1802Na]*: 229.11990, found: 229.11954
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Benss

3g

Colorless liquid. 92% Isolated yield. '"H NMR (500 MHz, CDCls): 6 7.30 (d, ] = 8.7
Hz, 2H), 6.88 (d, J = 8.7 Hz, 2H), 4.72 (d, J = 11.6 Hz, 1H), 4.69 (t, J = 3.6 Hz, 1H),
4.44 (d, J=11.6 Hz, 1H), 3.95-3.90 (m, 1H), 3.8 (s, 3H), 3.55 (m, 1H), 1.88-1.50 (m,
6H). 1*C NMR (125 MHz, CDCls): 6 159.2, 130.4, 129.6, 113.9, 97.6, 68.6, 62.3, 55.4,
30.7,25.6, 19.5. QEFMS calcd for [C13H1803Na]": 245.11482, found: 229.11456.

MeO O

o O

MeO

OMe
3h
Colorless liquid. 93% Isolated yield. '"H NMR (500 MHz, CDCls): 6§ 6.60 (d, J = 3.7
Hz, 2H), 4.72 (d, /= 11.9 Hz, 1H), 4.70 (t, J= 3.7 Hz, 1H), 4.43 (d, /= 10.7 Hz, 1H),
3.96-3.91 (m, 1H), 3.86 (s, 6H), 3.83 (s, 3H), 3.58-3.54 (m, 1H), 1.90-1.52 (m, 6H). 1*C
NMR (125 MHz, CDCl3): 0 153.4, 137.4, 134.0, 105.0, 97.9, 69.2, 62.5, 61.0, 56.2,
30.8, 25.6, 19.7. QEFMS calcd for [C1sH220sNa]": 305.13594, found: 305.13538.

S e

3i

Colorless liquid. 98% Isolated yield. 'H NMR (500 MHz, CDCl3): 6 7.29 (t,J= 7.3 Hz,
2H), 7.07 (d, J = 7.9 Hz, 2H), 7.00 (t, J = 7.3 Hz, 1H), 5.43 (s, 1H), 3.93 (t, J=11.3
Hz, 1H), 3.63-3.60 (m, 1H), 2.06-1.56 (m, 6H). *C NMR (125 MHz, CDCl3): § 157.2,
129.5, 121.7, 116.6, 96.4, 62.1, 30.5, 25.3, 18.9. QEFMS calcd for [C11H1402Na]":
201.08819, found: 201.08858.
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3j

Colorless liquid. 95% Isolated yield. '"H NMR (500 MHz, CDCl3): 6 7.01-6.94 (m, 4H),
5.32 (t, J/=3.29 1H), 3.93-3.88 (m, 1H), 3.62-3.58 (m, 1H), 2.07-1.93 (m, 1H), 1.89-
1.80 (m, 2H), 1.72-1.58 (m, 3H). 3C NMR (125 MHz, CDCl3): 6 157.9 (d, Jcr = 237.5
Hz), 153.3 (d, Jcr = 3.75 Hz), 117.9 (d, Jcr = 7.5 Hz), 115.9 (d, Jcr = 22.5 Hz), 97.2,
62.2, 30.5, 25.3, 18.9. F NMR (470 MHz, CDCl3): 6 -122.9 (sept, Jcr = 4.7 Hz).
QEFMS calcd for [C11H13FO2Na]*: 219.07918, found: 219.07886.

3k

Colorless liquid. 95% Isolated yield. "H NMR (500 MHz, CDCl3): § 7.55 (d, J = 7.8
Hz, 2H), 6.83 (d, J =7.8 Hz, 2H), 5.38 (s, 1H), 3.86 (t, /= 11.2 Hz, 1H), 3.60-3.58 (m,
1H), 2.00-1.58 (m, 6H). *C NMR (125 MHz, CDCl3): 6 157.0, 138.4, 118.9, 96.4, 84.0,

62.1,30.3,25.2, 18.7. QEFMS calcd for [C11H13102Na]": 326.98524, found: 326.98498.

)

o O
Cl

]|

Colorless liquid. 83% Isolated yield. "H NMR (400 MHz, CDCl3): § 7.37-7.35 (m, 1H),
7.19-7.18 (m, 2H), 6.95-6.89 (m, 1H), 5.50 (t,J=2.9 Hz, 1H), 3.96-3.90 (m, 1H), 3.64-
3.59 (m, 1H), 2.15-2.04 (m, 1H), 2.00-1.95 (m, 1H), 1.92-1.84 (m, 1H), 1.77-1.61 (m,
3H). 1*C NMR (100 MHz, CDCl3): § 152.7, 130.3, 127.7, 124.0, 122.5, 117.1, 96.9,
62.0, 30.3, 25.3, 18.9. QEFMS calcd for [C1iH13CIO2Na]™: 235.04963, found:
235.04948.

S9



)

O O
Br

3m

Colorless liquid. 74% Isolated yield. 'H NMR (500 MHz, CDCl3): § 7.24 (d, J = 12.4
Hz, 1H), 7.13-7.12 (m, 2H), 6.98 (d, J =7.6 Hz, 1H), 5.40 (t, J = 2.8 Hz, 1H), 3.87 (td,
J=10.6 Hz, 2.8Hz, 1H), 3.63-3.59 (m, 1H), 1.99-1.57 (m, 6H). *C NMR (125 MHz,
CDCIl3): 6 158.0, 130.6, 124.8,122.7,120.0, 115.3, 96.9, 62.1, 30.3,25.2, 18.7. QEFMS
calcd for [C11H13BrO2Na]": 278.99911, found: 278.99906.

3n

Colorless liquid. 82% Isolated yield. "H NMR (500 MHz, CDClz): § 7.08 (d, J = 8.3
Hz, 2H), 6.95 (d, J = 8.6 Hz, 2H), 5.37 (t, J = 3.3 Hz, 1H), 3.94-3.89 (m, 1H), 3.61-
3.57 (m, 1H), 2.28 (s, 3H), 2.05-1.96 (m, 1H), 1.87-1.83 (m, 2H), 1.71-1.57 (m, 3H).
BC NMR (125 MHz, CDCl3): § 155.0, 131.0, 130.0, 116.5, 96.7, 62.2, 30.6, 25.4, 20.7,
19.0. QEFMS calcd for [C12H1602Na]™: 215.10425, found: 215.10387.

3o

Colorless liquid. 89% Isolated yield. "H NMR (500 MHz, CDCl3): § 7.31 (d, J = 8.7
Hz, 2H), 7.0 (d, J = 8.7 Hz, 2H), 5.41 (s, 1H), 3.95 (t, J/ = 9.9 Hz, 1H), 3.62-3.60 (m,
1H), 2.03-1.60 (m, 6H), 1.31 (s, 9H). '*C NMR (125 MHz, CDCls): 6 154.9, 144.3,
126.3, 116.0,96.5, 62.1, 34.2, 31.6, 30.6, 25.3, 19.0. QEFMS calcd for [C1sH2202Na]":
257.15120, found: 257.15080.
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)

o O
tBu

3p

Colorless liquid. 92% Isolated yield. '"H NMR (400 MHz, CDCl3): 6 7.31-7.29 (m, 1H),
7.21-7.14 (m, 2H), 6.94-6.90 (m, 1H), 5.49 (t,J=2.9 Hz, 1H), 3.95-3.89 (m, 1H), 3.69-
3.64 (m, 1H), 2.10-2.01 (m, 1H), 1.95-1.90 (m, 2H), 1.89-1.69 (m, 2H), 1.67-1.61 (m,
1H), 1.43 (s, 9H). 3C NMR (100 MHz, CDCl3): § 156.2, 138.0, 127.3, 126.7, 121.0,
114.4, 96.2, 61.9, 35.0, 30.7, 30.1, 25.5, 19.1. QEFMS calcd for [CisH2202Na]":
257.15120, found: 257.15090.

)

Me O O

3q

Colorless liquid. 93% Isolated yield. '"H NMR (500 MHz, CDCls): 6 6.70 (s, 2H), 6.65
(s, 1H), 5.42 (t, J=3.2 Hz, 1H), 3.94 (td, J = 9.8 Hz, 3.1 Hz, 1H), 3.63-3.60 (m, 1H),
2.30 (s, 6H) 2.04-1.56 (m, 6H). 3C NMR (125 MHz, CDCl3): § 157.2, 139.2, 123.5,
114.3,96.3, 62.1, 30.6, 25.4, 21.5, 18.9. QEFMS calcd for [C13H1802Na]": 229.11990,
found: 229.11988.

Me

Me

)

Me o O

Me
3r
Colorless liquid. 71% Isolated yield. "H NMR (500 MHz, CDCl3): J 6.80 (s, 1H), 6.66
(s, 1H), 5.40 (s, 1H), 3.92 (td, /= 9.9 Hz, 2.6 Hz, 1H), 3.64-3.60 (m, 1H), 2.28 (s, 3H),
2.25 (s, 3H), 2.16 (s, 3H), 2.06-2.01 (m, 1H), 1.90-1.88 (m, 2H), 1.74-1.61 (m, 3H). 13C
NMR (125 MHz, CDCl): 6 154.9, 137.6, 135.6, 124.0, 122.7, 112.9, 96.4, 62.1, 30.8,
25.5, 21.4, 20.2, 19.1, 11.6. QEFMS calcd for [Ci1aH2002Na]": 243.13555, found:
243.13525.
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3s

Colorless liquid. 99% Isolated yield. "H NMR (500 MHz, CDCl3): § 7.00 (d, J = 7.9
Hz, 2H), 6.82 (d, /= 7.9 Hz, 2H), 5.30 (s, 1H), 3.94 (t, /= 11.1 Hz, 1H), 3.76 (s, 3H),
3.60-3.58 (m, 1H), 2.00-1.55 (m, 6H). 3*C NMR (125 MHz, CDCl3): 6 154.6, 151.2,
117.9, 114.6, 97.4, 62.2, 55.7, 30.6, 25.3, 19.0. QEFMS calcd for [C12H1603Na]":
231.09917, found: 231.09923.

3t

Colorless liquid. 86% Isolated yield. "H NMR (500 MHz, CDCl3): § 7.45 (d, J = 7.5
Hz, 2H), 7.40 (t,J= 7.3 Hz, 2H), 7.33 (t,J= 7.2 Hz, 1H), 7.02 (d, /= 9.0 Hz, 2H), 6.92
(d, /=9.0 Hz, 2H), 5.32 (t, J= 3.1 Hz, 1H), 5.03 (s, 2H) 3.96 (td, /= 12.0 Hz, 2.9 Hz,
1H), 3.63-3.59 (m, 1H), 2.07-1.60 (m, 6H). '*C NMR (125 MHz, CDCl3): § 153.8,
151.4, 137.4, 128.6, 128.0, 127.6, 117.8, 115.7, 97.4, 70.6, 62.2, 30.6, 25.4, 19.0.
QEFMS calcd for [C1sH2003Na]": 307.13047, found: 307.13000.

~ o O
T

3u

Colorless liquid. 70% Isolated yield. '"H NMR (500 MHz, CDClz): § 7.41 (m, 1H), 6.33
(d, J=2.5Hz, 2H),4.71 (m, 1H), 4.67 (d, J=12.8 Hz, 1H), 4.49 (d, /= 12.8 Hz, 1H)
3.90 (t, J = 10.2 Hz, 1H), 3.55 (m, 1H), 1.87-1.80 (m, 1H), 1.74-1.69 (m, 1H), 1.63-
1.59 (m, 2H), 1.54-1.52 (m, 2H) . 3C NMR (125 MHz, CDCls3): 6 151.9, 142.9, 110.4,
109.4,97.4,62.1, 60.7, 30.5, 25.5., 19.3. QEFMS calcd for [C10H1403Na]": 205.08352,
found: 205.08313.
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3v

Colorless liquid. 65% Isolated yield. "H NMR (400 MHz, CDCl3): J 8.36 (d, J = 2.1
Hz, 1H), 7.66 (dd, J= 8.2, 2.4 Hz, 1H), 7.30 (d, J= 8.1 Hz, 1H), 4.76 (d, J = 12.4 Hz,
1H), 4.67 (t, J = 3.4 Hz, 1H), 4.48 (d, /= 12.4 Hz, 1H), 3.88-3.82 (m, 1H), 3.56-3.51
(m, 1H), 1.87-1.70 (m, 2H), 1.66-1.52 (m, 4H). '*C NMR (100 MHz, CDCl3): 6 150.7,
149.1, 138.5, 1329, 124.1, 98.3, 65.7, 62.4, 30.5, 25.4, 19.3. QEFMS calcd for
[C11H14NO2CI+H]": 228.07858, found: 228.07822.

3w

Colorless liquid. 69% Isolated yield. 'H NMR (400 MHz, CDCl3): § 7.92 (dd, J = 7.6,
0.5Hz, 1H), 7.62 (d, /J=8.2 Hz, 1H), 7.59 (d, /J=4.4 Hz, 1H), 7.45 (td, J= 7.4, 1.3 Hz,
1H), 7.33 (td, /= "7.7, 0.8 Hz, 1H), 7.25 (d, /= 4.1 Hz, 2H), 5.74 (t, J = 3.1 Hz, 1H),
4.03 (td,J=11.4,3.0 Hz, 1H), 3.64 (dtd, J=11.2, 3.8, 1.1 Hz, 1H), 2.22-2.05 (m, 2H),
2.01-1.93 (m, 1H), 1.79-1.63 (m, 3H). '3C NMR (100 MHz, CDCl3): 6 156.3, 146.2,
142.7, 127.2, 126.2, 124.6, 123.5, 122.8, 120.8, 114.7, 114.0, 112.1, 97.5, 62.2, 30.4,
25.3, 18.7. QEFMS calcd for [C17H1603Na]": 291.09917, found: 291.09847.

)

EtO" O

3x

Colorless liquid. 99% Isolated yield. 'H NMR (400 MHz, CDCls): 6 4.57 (dd, J = 2.7,
4.5 Hz, 1H), 3.89-3.83 (m, 1H), 3.81-3.77 (m, 1H), 3.51-3.40 (m, 2H), 1.88-1.76 (m,
1H), 1.74-1.66 (m, 1H), 1.60-1.48 (m, 4H), 1.21 (t, J = 7.0 Hz, 3H). 3C NMR (100
MHz, CDCl3): ¢ 98.8, 63.0, 62.6, 30.9, 25.6, 19.9, 15.3. QEFMS calcd for
[C7H1402Na]": 153.08860, found: 183.08840.
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nBuO (@)

3y

Colorless liquid. 99% Isolated yield. 'H NMR (400 MHz, CDCls): § 4.56 (t,J=2.6 Hz,
1H), 3.88-3.83 (m, 1H), 3.72 (dt,/=9.6 Hz, 6.8 Hz, 1H), 3.51-3.46 (m, 1H), 3.37 (dt,
J=9.6 Hz, 6.8 Hz, 1H), 1.85-1.77 (m, 1H), 1.73-1.67 (m, 1H), 1.60-1.47 (m, 6H), 1.42-
1.33 (m, 2H), 0.91 (t,J = 7.4 Hz, 3H). 3C NMR (100 MHz, CDCl3): 6 98.9, 67.5, 62.4,
32.0, 30.9, 25.6, 19.8, 19.6, 14.0. QEFMS calcd for [CoH1sO2Na]™: 181.1199, found:
181.1197.

Oue

3z

Colorless liquid. 90% Isolated yield. 'H NMR (500 MHz, CDCls): 6 4.64 (t, J = 3.7
1H), 3.90 (sept, J = 3.6 Hz, 1H), 3.78 (sept, J =4.2 Hz, 1H), 1.98-1.93 (m, 1H), 1.86-
1.81 (m, 2H), 1.72-1.61 (m, 5H), 1.59-1.49 (m, 9H), 1.42-1.34 (m, 2H). 3C NMR (125
MHz, CDCl): 6 96.9, 76.8, 62.9, 35.8, 33.4, 31.5, 28.4, 28.2, 25.7, 23.3, 23.0, 20.2.
QEFMS calcd for [C12H2202Na]": 221.15120, found: 221.15098.

L)

o O
3aa
Colorless liquid. 70% Isolated yield. "H NMR (500 MHz, CDCl3): § 5.88-5.80 (m, 1H),
5.10 (d,J=17.2 Hz, 1H), 5.03 (d, /= 10.3 Hz, 1H), 4.59 (t, /= 3.5 Hz, 1H), 3.86 (t,J
= 9.3 Hz, 1H), 3.78 (q, J = 7.1 Hz, 1H), 3.52-3.43 (m, 2H), 5.10 (q, J = 17 Hz, 2H),
1.85-1.79 (m, 1H), 1.74-1.68 (m, 1H), 1.61-1.50 (m, 4H). 3*C NMR (125 MHz, CDCl3):
0135.4,116.4,98.9, 66.9, 62.4, 34.3,30.8, 25.6, 19.7. QEFMS calcd for [CoH1602Na] "
179.10425, found: 179.104009.
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RS

3ab

Colorless liquid. 92% Isolated yield. "H NMR (500 MHz, CDCls): § 5.80 (sext, J = 8.1
Hz, 1H), 4.99 (d, J=17.2 Hz, 1H), 4.93 (d, J=10.2 Hz, 1H), 4.56 (s, 1H), 3.85 (t, J =
9.5Hz, 1H), 3.73 (q,J="7.7 Hz, 1H), 3.48 (t,J= 5.5 Hz, 1H), 3.37 (q, /= 7.5 Hz, 1H),
2.07 (q,J=7.1 Hz, 2H), 1.81 (q, J = 8.8 Hz, 1H), 1.69 (t, J = 11.1 Hz, 1H), 1.63-1.45
(m, 9H). 1*C NMR (125 MHz, CDCl3): 6 138.9, 114.6, 98.9, 67.5, 62.4, 33.7, 30.9, 29.3,
25.7,25.6, 19.8. QEFMS calcd for [C11H2002Na]": 207.13555, found: 207.13535.

O

o O
3ac
Colorless liquid. 94% Isolated yield. 'H NMR (500 MHz, CDCls): § 4.64 (t,J= 3.4 Hz,
1H), 3.89-3.80 (m, 2H), 3.58-3.48 (m, 2H), 2.48 (td, /=7 Hz, 2.5 Hz, 2H), 1.97 (t, J=
2.4 Hz, 1H), 1.85-1.50 (m, 6H). 3C NMR (125 MHz, CDCl3): 6 98.9, 81.6, 69.3, 65.6,
62.3, 30.6, 25.5, 20.1, 19.5. QEFMS calcd for [CoH1402Na]": 177.08860, found:

177.08848.

Ejﬂo/fo>
Sa

Colorless liquid. 99% Isolated yield. '"H NMR (500 MHz, CDCl3): § 7.38 (m, 4H), 7.26
(m, 1H), 5.23 (d, /=4.4 Hz, 1H),4.73 (d, /= 11.9 Hz, 1H), 4.49 (d, /= 11.9 Hz, 1H),
3.99-3.89 (m, 2H), 2.09-1.82 (m, 4H). '3C NMR (125 MHz, CDCl3): 6 138.4, 128.5,

128.0, 127.6, 103.2, 68.9, 67.1, 32.4, 23.6. QEFMS calcd for [Ci1H1402Na]":
201.08860, found: 201.08832.
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L9

5b

Colorless liquid. 94% Isolated yield. "H NMR (500 MHz, CDCl3): § 7.45 (d, J = 7.6
Hz, 2H), 7.21 (d, J= 7.7 Hz, 2H), 5.19 (s, 1H), 4.65 (d, /= 12.2 Hz, 1H), 4.45 (d, J =
12.1 Hz, 1H), 3.91 (sext, J = 7.2 Hz, 2H), 2.05-1.81 (m, 4H). '3C NMR (125 MHz,
CDCl3): 6 137.5, 131.5, 129.5, 121.4, 103.3, 68.1, 67.2, 32.5, 23.5. QEFMS calcd for
[C11H13BrO2Na]*: 278.99911, found: 278.99890.

I,
oA

Sc

Colorless liquid. 97% Isolated yield. "H NMR (500 MHz, CDCl3):  7.66 (d, J = 7.5
Hz, 2H), 7.08 (d, J = 7.6 Hz, 2H), 5.19 (s, 1H), 4.64 (d, /= 12.2 Hz, 1H), 4.41 (d, J =
12.2 Hz, 1H), 3.91 (sext, J = 7.3 Hz, 2H), 2.05-1.80 (m, 4H). '3*C NMR (125 MHz,
CDCl3): 0 138.2, 137.5, 129.8, 103.3, 93.0, 68.1, 67.2, 32.4, 23.5. QEFMS calcd for
[C11H13102Na]": 326.98524, found: 326.98447.

©\ACIO

5d

Colorless liquid. 99% Isolated yield. "H NMR (500 MHz, CDCl3): § 7.46 (d, J = 7.4
Hz, 1H), 7.34 (d, J = 7.5 Hz, 1H), 7.28-7.19 (m, 2H), 5.26 (d, J=4.1 Hz, 1H) 4.80 (d,
J=13.0 Hz, 1H), 4.57 (d, J=13.0 Hz, 1H), 3.94 (dq, /= 5.1 Hz, 7 Hz, 2H), 2.08-1.85
(m, 4H). *C NMR (125 MHz, CDCl3): 6 136.3,133.2,129.4, 129.3,128.7, 126.8, 103.7,
67.3, 66.2, 32.5, 23.5. QEFMS calcd for [C11H13CIO2Na]™: 235.04963, found:
235.04924.
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Ly

Se

Colorless liquid. 92% Isolated yield. 'H NMR (500 MHz, CDCls): § 8.17(d, J= 7.9 Hz,
2H), 7.48 (d, J = 7.9Hz, 2H), 5.21 (s, 1H), 4.79 (d, J=13.5 Hz, 1H), 4.56 (d, /= 13.4
Hz, 1H), 3.91 (sext, J= 7.5 Hz, 2H), 2.07-1.87 (m, 4H). 3C NMR (125 MHz, CDCl3):
0 147.3, 146.4, 1279, 123.6, 103.8, 67.6, 67.4, 32.5, 23.5. QEFMS calcd for
[C11H13NO4Na]": 246.07368, found: 246.07359.

oy
Me

5f

Colorless liquid. 87% Isolated yield. "H NMR (500 MHz, CDCl3): § 7.25 (d, J = 7.6
Hz, 2H), 7.16 (d, J= 7.7 Hz, 2H), 5.22 (s, 1H), 4.69 (d, /= 11.7 Hz, 1H), 4.45 (d, J =
11.6 Hz, 1H), 3.91 (dq, J=26.1 Hz, 7.2 Hz, 2H), 2.35 (s, 3H), 2.08-1.81 (m, 4H). 13C
NMR (125 MHz, CDCI3): 6 137.3, 135.3, 129.1, 128.1, 103.0, 68.7, 67.1, 32.4, 23.6,
21.2. QEFMS calcd for [C12H1602Na]™: 215.10425, found: 216.10402.

Lo

Sg

Colorless liquid. 98% Isolated yield. '"H NMR (500 MHz, CDCls): 6 7.27 (d, ] = 8.2
Hz, 2H), 6.88 (d, J = 7.6 Hz, 2H), 5.20 (s, 1H) 4.65 (d, /= 11.4 Hz, 1H), 4.41 (d, J =
11.4 Hz, 1H), 3.92 (sept, J = 7.3 Hz, 2H), 3.8 (s, 3H), 2.07-1.80 (m, 4H). *C NMR (125
MHz, CDCl3): 6 159.2,130.5, 129.6, 113.8, 102.9, 68.5, 67.1, 55.4, 32.4, 23.6. QEFMS
calcd for [C12H1603Na]": 231.09859, found: 231.09917.
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MeO /(O>

O

MeO
OMe

5h

Colorless liquid. 99% Isolated yield. '"H NMR (500 MHz, CDCls): 6 6.5 (s, 2H), 5.22
(t,J=3.2 Hz, 1H), 4.63 (d, J=11.7 Hz, 1H), 4.40 (d, J= 11.7 Hz, 1H), 3.98-3.89 (m,
2H), 3.86 (s, 6H), 3.82 (s, 3H), 2.07-1.82 (m, 4H). '3C NMR (125 MHz, CDCl3): §
153.4, 137.4, 134.0, 105.0, 103.2, 69.2, 67.2, 60.9, 56.2, 32.5, 23.6. QEFMS calcd for
[C14H2005Na]™: 291.12029, found: 291.11961.

e

5i

Colorless liquid. 96% Isolated yield. 'H NMR (500 MHz, CDCls): § 7.28 (t,J= 7.6 Hz,
2H), 7.03 (d, J=7.9 Hz, 2H), 6.98 (t, /= 7.4 Hz, 1H), 5.81 (d, J = 4.7 Hz, 1H), 4.07-
4.03 (m, 1H), 3.97-3.93 (m, 1H), 2.21-2.10 (m, 3H), 1.99-1.90 (m, 1H). 3C NMR (125
MHz, CDCl3): 0 157.3, 129.5, 121.6, 116.6, 102.4, 68.2, 32.8, 23.6. QEFMS calcd for
[C10H1202Na]™: 187.07295, found: 187.07261.

Q0

5)

Colorless liquid. 71% Isolated yield. "H NMR (500 MHz, CDCl3): § 6.99-6.94 (m, 4H),
4.76 (d, J = 4.8 Hz, 1H), 4.07-4.02 (m, 1H), 3.97-3.92 (m, 1H), 2.21-2.06 (m, 3H),
1.99-1.89 (m, 1H). *C NMR (125 MHz, CDCl3): 6 158.0 (d, Jcr = 237.5 Hz), 153.4 (d,
Jcr = 1.25 Hz), 118.0 (d, Jcr = 8.75 Hz), 115.84 (d, Jcr = 22.5 Hz), 103.1, 68.1, 32.8,
23.5. F NMR (470 MHz, CDCl3): § -123.0 (sext, Jcr = 4.7 Hz). QEFMS calcd for
[C10H11FO2Na]": 205.06353, found: 205.06357.
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D

5k

Colorless liquid. 88% Isolated yield. "H NMR (500 MHz, CDCl3): § 7.54 (d, J = 8.8
Hz, 2H), 6.80 (d, J =8.8 Hz, 2H), 5.74 (d, J =4.6 Hz, 1H), 4.02 (q, J = 7.6 Hz, 1H),
3.94 (q, J = 7.9 Hz, 1H), 2.19-1.92 (m, 4H). '3C NMR (125 MHz, CDCl3): § 157.2,
138.2, 119.0, 102.4, 84.0, 68.3, 32.8, 23.5. QEFMS calcd for [CioH11IO2Na]':
312.96959, found: 312.96946.

L

0]
Cl

51

Colorless liquid. 72% Isolated yield. 'H NMR (500 MHz, CDCl3): § 7.52 (dd, J = 7.9
Hz, 1.5 Hz, 1H), 7.23-7.18 (m, 2H), 6.87 (td, /= 7.9 Hz, 1.7 Hz, 1H), 5.82 (d, J = 4.5
Hz, 1H), 4.10 (dt, J= 8.1 Hz, 5.6 Hz, 1H), 3.96 (q, J =6.7 Hz, 1H), 2.35-1.93 (m, 4H).
BC NMR (125 MHz, CDCl3): § 153.8, 133.3, 128.5, 123.0, 117.4, 113.7, 103.5, 68.5,
32.9, 23.4. QEFMS calcd for [C10H11ClO2Na]": 221.0339, found: 221.0336.

Ly

(@)
Br

Sm

Colorless liquid. 94% Isolated yield. 'H NMR (500 MHz, CDCl3): 6 7.35 (dd, J= 7.9
Hz, 6.5 Hz, 1H), 7.23 (m, 2H), 6.95-6.91 (m, 1H), 5.81 (d, J = 4.5 Hz, 1H), 4.10 (dd, J
= 13.8 Hz, 5.8 Hz, 1H), 3.97 (dd, J =14.3 Hz, 7.7 Hz, 1H), 2.34-2.29 (m, 1H), 2.27-
2.10 (m, 2H), 2.00-1.93(m, 1H). 3C NMR (125 MHz, CDCl3): § 152.9, 130.3, 127.7,
124.2, 122.6, 117.6, 103.5, 68.5, 32.9, 23.4. QEFMS calcd for [CioH11BrO2Na]':
264.98346, found: 264.98317.
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RO

S5n

Colorless liquid. 85% Isolated yield. "H NMR (500 MHz, CDCl3): § 7.22 (d, J = 9.0
Hz, 2H), 6.98 (d, J = 9.0 Hz, 2H), 5.37 (t, J = 3.2 Hz, 1H), 3.90-3.85 (m, 1H), 3.62-
3.57 (m, 1H), 2.03-1.95 (m, 1H), 1.87-1.84 (m, 2H), 1.73-1.56 (m, 4H). 3C NMR (125
MHz, CDCl): 6 155.8,129.4, 126.6, 117.9, 96.7, 62.1, 30.4, 25.3, 18.8. QEFMS calcd
for [C11H1402Na]": 201.08860, found: 201.08839.

tBu \©\O/(O>

S0

Colorless liquid. 99% Isolated yield, 33% Isolated yield. "H NMR (500 MHz, CDCl3):
0 7.29 (dt, J = 8.8 Hz, 2.1 Hz, 2H), 6.96 (dt, J = 8.8 Hz, 2.2 Hz, 2H), 5.80 (d, J = 4.8
Hz, 1H), 4.06-4.02 (m, 1H), 3.96-3.92 (m, 1H), 2.20-1.89 (m, 4H), 1.29 (s, 9H). 13C
NMR (125 MHz, CDCl3): 6 154.9, 144.3, 126.3, 116.0, 102.4, 68.1, 34.2, 32.8, 31.6,
23.6. QEFMS calcd for [C14H2002Na]™: 243.13555, found: 243.13538.

L

@)
Bu

Sp
Colorless liquid. 75% Isolated yield. "H NMR (400 MHz, CDCl3): § 7.30-7.26 (m, 1H),
7.23-7.15 (m, 2H), 6.94-6.90 (m, 1H), 5.87 (d, /J=4.6 Hz, 1H), 4.09-4.04 (m, 1H), 4.01-
3.96 (m, 1H), 2.30 (m, 3H), 2.05-1.97 (m, 1H), 1.38 (s, 9H). '3*C NMR (100 MHz,
CDCl3): 0 156.0, 138.2, 127.1, 126.7, 121.0, 114.6, 101.8, 68.0, 34.9, 32.9, 30.0, 23.7.
QEFMS calcd for [C14H2002Na]": 243.13555, found: 243.13533.
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Me

Me O/(O>

5q

Colorless liquid. 81% Isolated yield. '"H NMR (500 MHz, CDCls): 6 6.69 (s, 2H), 6.65
(s, 1H), 5.81 (d, J = 4.8 Hz, 1H), 4.09-4.04 (m, 1H), 3.98-3.93 (m, 1H), 2.30 (s, 6H),
2.20-1.92 (m, 4H). 3C NMR (125 MHz, CDCls): § 157.2, 139.2, 123.4, 114.3, 102.2,
68.1,32.8,23.6,21.5. QEFMS calcd for [C12H1602Na]™: 215.10425, found: 215.10431.

Me

o

Me o~ O

Me
Sr
Colorless liquid. 97% Isolated yield, 31% Isolated yield. "H NMR (500 MHz, CDCl3):
0 6.85 (s, 1H), 6.67 (s, 1H), 5.79 (d, J=4.7 Hz, 1H), 4.09 (q, J = 6.0 Hz, 1H), 3.97 (q,
J=6.2 Hz, 1H) 2.30 (s, 3H), 2.25-2.11 (m, 9H), 1.99-1.96 (m, 1H). 1*C NMR (125
MHz, CDCls): 0 155.1, 137.7, 135.6, 124.1, 123.0, 113.5, 102.8, 68.0, 32.9, 23.7, 21 .4,
20.2, 11.7. QEFMS calcd for [C13H1802Na]™: 229.11990, found: 229.11983.

Meo\@\OQ

Ss

Colorless liquid. 99% Isolated yield. 'H NMR (500 MHz, CDCl3): 6 6.97 (dd, J = 6.7
Hz, 2.3 Hz, 2H), 6.82 (dd, J = 6.7 Hz, 2.3 Hz, 2H), 5.70 (t, /= 4.8 Hz, 1H), 4.07-4.03
(m, 1H), 3.96-3.90 (m, 1H), 3.76 (s, 3H), 2.18-1.90 (m, 4H). '*C NMR (125 MHz,
CDCl3): 6 154.7, 151.2, 118.0, 114.7, 103.3, 68.0, 55.8, 32.8, 23.6. QEFMS calcd for
[C11H1403Na]": 217.08352, found: 217.08356.
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BnO\<E\o/(O>

5t

Colorless liquid. 89% Isolated yield. "H NMR (500 MHz, CDCl3): § 7.45 (d, J = 7.1
Hz, 2H), 7.40 (t, J = 7.2 Hz, 2H), 7.34 (t, /= 7.2 Hz, 1H), 7.00 (dd, J = 6.7 Hz, 2.35
Hz, 2H), 6.92 (dd, J=6.7 Hz, 2.35 Hz, 2H), 5.73 (d, /J=4.8 Hz, 1H), 5.03 (s, 2H), 4.10-
4.05 (m, 1H), 3.98-3.94 (m, 1H), 2.20-1.91 (m, 4H). '*C NMR (125 MHz, CDCl3): §
153.8, 151.5, 137.4, 128.6, 128.6, 127.9, 127.6, 118.0, 115.8, 70.6, 67.9, 32.7, 23.5.
QEFMS calcd for [C17H1803Na]": 293.11482, found: 293.11440.

T
\ O

Su

Colorless liquid. 70% Isolated yield. 'H NMR (500 MHz, CDCls): 6 7.40 (s, 1H), 6.32
(m, 2H), 5.21 (t, /= 3.0 Hz, 1H), 4.60 (d, /= 12.8 Hz, 1H), 4.46 (d, /= 12.8 Hz, 1H),
3.92 (m,2H), 2.05-1.97 (m, 1H), 1.95-1.91 (m, 2H), 1.87-1.79 (m, 1H) . 3C NMR (125

MHz, CDCl3): 6 151.9, 142.9, 110.4, 109.3, 102.8, 67.2, 60.7, 32.4, 25.5. QEFMS calcd
for [CoH1203Na]": 191.06787, found: 191.06778.

Sv

Colorless liquid. 65% Isolated yield. "H NMR (400 MHz, CDCl3): § 8.33 (d, J= 1.9
Hz, 1H), 7.61 (dd, J = 8.2, 2.2 Hz, 1H), 7.28 (d, J = 8.1 Hz, 1H), 5.18 (t, /= 2.8 Hz,
1H), 4.67 (d,J=12.2 Hz, 1H), 4.45 (d, J=12.2 Hz, 1H), 3.89 (t, J = 6.3 Hz, 2H), 2.05-
1.80 (m, 4H). 3C NMR (100 MHz, CDCl3): § 150.6, 149.1, 138.4, 133.1, 124.1, 103.6,
67.4, 65.5, 32.5, 23.5. QEFMS calcd for [CioH12NO2CI+H]": 214.06293, found:
214.06257.
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Sw

Colorless liquid. 69% Isolated yield. "H NMR (500 MHz, CDCl3): § 7.93 (d, J = 7.7
Hz, 1H), 7.63-7.59 (m, 2H), 7.45 (t, J=8.2 Hz, 1H), 7.34 (t, J=7.2 Hz, 1H), 7.28-7.26
(m, 2H), 6.10 (d, J = 4.8 Hz, 1H), 4.17 (q, J = 8.0 Hz, 1H), 4.03 (q, J = 7.7 Hz, 1H),
2.49-2.40 (m, 1H), 2.35-2.10 (m, 2H), 2.08-1.96 (m, 1H). *C NMR (125 MHz, CDCI3):
0 156.2, 146.2, 142.8, 127.2, 126.1, 124.6, 123.5, 122.8, 120.8, 114.6, 114.0, 112.0,
103.6, 68.5, 32.9, 23.5. QEFMS caled for [CicH14O3Na]": 277.08352, found:
277.08289.

Ly
S5x

Colorless liquid. 95% Isolated yield. "H NMR (500 MHz, CDClz): § 5.07 (q, J = 3.3
Hz, 1H), 3.87-3.78 (m, 2H), 3.69-3.62 (m, 1H), 3.41-3.35 (m, 1H), 1.99-1.73 (m, 4H),
1.14 (t,J=7.0 Hz, 3H). '*C NMR (125 MHz, CDCl3): § 103.8, 67.0, 62.8, 32.5, 23.7,
15.4. QEFMS calcd for [CsH1202Na]": 139.07295, found: 139.07284.

EtO

nBuO~ O

Sy

Colorless liquid. 99% Isolated yield. "H NMR (500 MHz, CDCl3): § 5.1 (dd, J = 4.8
Hz, 1.6 Hz, 1H), 3.90-3.82 (m, 2H), 3.65 (dt, /= 9.6 Hz, 6.8 Hz, 1H), 3.36 (dt, /=9.6
Hz, 6.7 Hz, 1H), 2.03-1.77 (m, 4H) , 1.56-1.51, (m, 2H), 1.39-1.31(m, 2H), 0.91 (t,J =
7.4 Hz 3H). '*C NMR (125 MHz, CDCl3): § 103.9, 67.1, 66.9, 32.5, 32.0, 23.7, 19.5,
14.0. QEFMS calcd for [CsH1602Na]": 167.10425, found: 167.10419.
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(D

Sz

Colorless liquid. 92% Isolated yield. "H NMR (500 MHz, CDCl3): § 5.20 (d, J = 4.8
1H), 3.89-3.79 (m, 2H), 3.69 (sept, J=4.3, 1H), 2.02-1.93 (m, 1H), 1.92-1.74 (m, SH),
1.64-1.46 (m, 8H), 1.40-1.33 (m, 2H). '*C NMR (125 MHz, CDCl3): 6 102.0, 76.9, 66.6,
35.9, 33.8, 32.7, 28.4, 28.2, 23.7, 23.2, 23.0. QEFMS caled for [C11H2002Na]":
207.13555, found: 207.13549.

e

Saa

Colorless liquid. 94% Isolated yield. '"H NMR (500 MHz, CDCl3): 6 5.85-5.77 (m, 1H),
5.12-5.07 (m, 2H), 5.03-5.01 (m, 1H), 3.87 (dq, J = 18.5 Hz, 7.9 Hz, 2H), 3.87 (dt, J =
13.9 Hz, 6.9 Hz, 1H), 3.43 (dt, /=9.6 Hz, 6.9 Hz, 1H), 2.32 (q, J = 6.8 Hz, 2H), 2.02-
1.78 (m, 4H). 3C NMR (125 MHz, CDCl:): § 135.5, 116.3, 103.9, 67.0, 66.6, 34.3,
32.5,23.6. QEFMS calcd for [CsH1402Na]": 165.08860, found: 165.08851.

J LD

Sab

Colorless liquid. 99% Isolated yield. "H NMR (500 MHz, CDCl3): § 5.84-5.75 (m, 1H),
5.09 (dd, J= 1.5 Hz, 4.7 Hz, 1H), 5.01-4.97 (m, 1H), 4.94-4.91 (m, 1H), 3.90-3.82 (m,
2H), 3.64 (dt, J = 6.8 Hz, 9.6 Hz, 1H), 3.36 (dt, J = 6.8 Hz, 9.6 Hz, 1H), 2.06 (q, J =
7.3 Hz,2H), 2.01-1.81 (m, 4H), 1.57 (quin, J= 6.6 Hz, 2H), 1.42 (quin, J=7.3 Hz, 2H).
3C NMR (125 MHz, CDCl3): 6 138.9, 114.6, 103.9, 67.1, 66.9, 33.6, 32.4, 29.3, 25.6,
23.6. QEFMS calcd for [C10H1802Na]™: 193.11990, found: 193.11995.
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Colorless liquid. 97% Isolated yield. 'H NMR (500 MHz, CDCls): § 5.14 (t,J= 2.8 Hz,
1H), 3.92-3.83 (m, 2H), 3.77-3.72 (m, 1H), 3.56-3.51 (m, 1H), 2.44 (sext, J = 2.5 Hz,
2H), 2.03-1.95 (m, 2H), 1.93-1.89 (m, 2H), 1.85-1.77 (m, 1H). *C NMR (125 MHz,
CDCh): o 104.0, 81.6, 69.2, 67.1, 65.3, 32.4, 23.5, 20.1. QEFMS calcd for

[CsH1202Na]": 163.07295, found: 163.07270.

6a

Colorless liquid. 88% Isolated yield. "H NMR (400 MHz, CDCl3): § 7.39 (d, J = 8.0
Hz, 2H), 7.11 (d, J = 7.9 Hz, 2H), 5.14 (dd, J = 6.1, 2.1 Hz, 1H), 4.20-4.15(m, 1H),
3.59-3.54 (m, 1H), 2.32 (s, 3H), 2.05-1.98 (m, 1H), 1.90-1.77 (m, 2H), 1.68-1.58 (m,
3H). *C NMR (100 MHz, CDCls): § 137.1, 131.8, 131.5, 129.7, 85.8, 64.7, 31.7, 25.7,
21.8,21.2. QEFMS calcd for [C12H160SNa]": 231.08141, found: 231.08107.

)

S O
Me

6b

Colorless liquid. 89% Isolated yield. "H NMR (400 MHz, CDCl3): § 7.56-7.54 (m, 1H),
7.18-7.10 (m, 3H), 5.21 (dd, J= 5.6 Hz, 1.8 Hz, 1H), 4.20-4.14 (m, 1H), 3.63-3.58 (m,
1H), 2.40 (s, 3H), 2.09-2.02 (m, 1H), 1.95-1.84 (m, 2H), 1.71-1.59 (m, 3H). '3C NMR
(100 MHz, CDCls): 6 138.3, 135.1, 130.4, 130.1, 126.6, 126.5, 84.6, 64.7, 31.9, 25.7,
21.8,20.9. QEFMS calcd for [C12H160SNa]": 231.08141, found: 231.08113.

6¢
Colorless liquid. 96% Isolated yield. '"H NMR (400 MHz, CDCl3): § 7.42 (d, J = 8.5
Hz, 2H), 7.31 (d, J = 8.5 Hz, 2H), 5.17 (d, J = 9.6 Hz, 1H), 4.21-4.16 (m, 1H), 3.61-
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3.55 (m, 1H), 2.06-1.99 (m, 1H), 1.91-1.79 (m, 2H), 1.68-1.58 (m, 3H), 1.30 (s, 9H).
13C NMR (100 MHz, CDCls): 6 150.1, 131.8, 131.2, 126.0, 85.7, 64.6, 34.6,31.7, 31 4,
25.7,21.8. QEFMS calcd for [CisH220SNa]*: 273.12836, found: 273.12806.

6d

Colorless liquid. 79% Isolated yield. "H NMR (500 MHz, CDCl3): § 7.40 (d, J = 8.5
Hz, 2H), 7.25 (d, J = 8.6 Hz, 2H), 5.17 (t, J = 5.8 Hz, 1H), 4.17-4.13 (m, 1H), 3.60-
3.56 (m, 1H), 2.05-1.99 (m, 1H), 1.88-1.78 (m, 2H), 1.68-1.60 (m, 3H). 3C NMR (125
MHz, CDCl): 6 134.0, 132.9, 132.3, 129.0, 85.4, 64.6, 31.6, 25.6, 21.7. QEFMS calcd
for [C11H13CIOSNa]": 251.02678, found: 251.02649.

)

EtS O

6e

Colorless liquid. 99% Isolated yield. 'H NMR (500 MHz, CDCl3): § 4.87 (dd, J = 6.7
Hz, 3.1 Hz, 1H), 4.11-4.07 (m, 1H), 3.53-3.48 (m, 1H), 2.72-2.54 (m, 2H), 1.95-1.90
(m, 1H), 1.85-1.80 (m, 1H), 1.71-1.65 (m, 1H), 1.61-1.53 (m, 3H), 1.28 (t, J = 7.4 Hz,
3H). 3C NMR (125 MHz, CDCl3): § 82.1, 64.9, 31.6, 25.8, 24.5, 22.0, 15.2. QEFMS
calcd for [C7H14SONa]": 169.06576, found: 169.06565.

L)

BnS® O

6f

Colorless liquid. 97% Isolated yield. "H NMR (400 MHz, CDCl3): § 7.26-7.21 (m, 4H),
7.18-7.14 (m, 1H), 4.63 (dd, J = 6.4 Hz, 2.7 Hz, 1H), 4.07-4.02 (m, 1H), 3.78 (d, J =
13.2 Hz, 1H), 3.64 (d, J = 13.2 Hz, 1H), 3.46-3.40 (m, 1H), 1.82-1.68 (m, 2H), 1.60-
1.41 (m, 4H). 3C NMR (100 MHz, CDCl3): § 138.7, 129.1, 128.6, 126.9, 80.6, 64.4,
34.0,30.9,25.8,21.7. QEFMS calcd for [C12H160SNa]": 231.08141, found: 231.08119.

S26



3. Catalyst stability test

g SN
||
Before H,0O !
treatment
After H,O
treatment
1i9 ‘1 70 69 68 67  ppm
TH NMR "B NMR 3P NMR

Figure S1. NMR experiments of TOB-1 before and after treatment with water
Note: TOB-1 catalyst (0.1 mmol) was dissolved in H,0 (0.1 mL) and the solution was
stirred at 23 °C for 12 h. Water was then removed under reduced pressure and the

residue was dissolved in CDClIs for *H, 1B, and 3P NMR experiments.
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4. Solvent screening and temperature effect on the chemoselectivity

Table S1. Solvent screening®

o o
| _TOB-1 (0.1 mol%) U
BnOH ~ + O Solvent, 18 h, 23 °C

OBn

2 3a

Entry Solvent Yield [%]
1 CHCls (no catalyst) 0
2 CHCl3 93
3 CH:Cl> 40
4 (CHC)2 50
5 THF 0
6 Acetone 14
7 MeCN 49
8 n-Hexane 17
9 PhMe 30

2Reaction were carried out with benzyl alcohols (0.20 mmol), 3,4-dihydro-2H-pyran (2) (0.24 mmol) and TOB-1 (0.1 mol%) in solvent
(0.4 mL) at 23 °C for 18 h. The yields were measured in NMR with dibromomethane as the internal standard.

HO (0] 0.0
Q. U
2 3n (27%)
4 catalyst (0.2 mol%g .

PhMe, 60 °C, 1d
ROY QL
(1:1) 6a (33%)

Scheme S1. Study on the temperature effect on the chemoselective acetalization
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5. NMR titration experiment with TOB-1 and benzyl alcohol

POB-1/BnOH 'HNMR B NMR 3P NMR

1:100
1:50
1:30 ‘ \

1:15 b"‘ |

1:10

Figure S2. NMR titration experiment with TOB-1 and benzyl alcohol
Note: TOB-1 catalyst (8.0 mg, 0.05 mmol, 1 equiv) was dissolved in CDCls (0.4 mL) and
the 1H, 1B and 3P NMR spectra were obtained. Different amount of benzyl alcohol was

then added and the 1H, 1B and 3P NMR were obtained after each addition.
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6. Comparison of the chemical shift of alcohols and thiols

R._.H
M Me Me ¢
e\ .\
dp H
(5 ) + R-ZH —— ITI(\:H F‘l
"BF;3 (10 equiv) H-C 3 2CH,
TOB-1 g pr
z=0,s @1 o
0.
BF;
R-ZH
ra /f\\
4-Me-CgH4OH N\ 2N
alcohols {
4-tBu-CgH,OH
4-Me-CgH,SH
thiols {
4-tBU-CgH,SH
none /\
— ; ‘ K : .
L9 18

Figure S3. Comparison of the chemical shift of alcohols and thiols in the presence of

TOB-1

Note: TOB-1 catalyst (8.0 mg, 0.05 mmol, 1 equiv) was dissolved in CDCl3 (0.4 mL) and

alcohol or thiol (0.5 mmol, 10 equiv) was added. 1H NMR experiments were then

carried out on these samples.
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7. X-ray crystal data of TOB-2

Figure S4. X-ray crystal packing of TOB-2 (CCDC 2209696)
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Crystal data and structure refinement for TOB-2.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

4

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 [I1>2sigma(l)]
R indices (all data)

Extinction coefficient

Largest diff. peak and hole

vinn1173pcy3obf3

C18H33BF30P

364.22

296(2) K

0.71073 A

Monoclinic

P2i/c

a=7.9919(7) A a=90°.

b = 13.6548(12) A B= 94.856(3)°.

¢ =18.5379(18) A vy =90°.
2015.7(3) A3

4

1.200 Mg/m3

0.165 mm-t

784

0.400 x 0.300 x 0.200 mm3
2.662 to 25.248°.

-9<=h<=8, -16<=k<=16, -22<=|<=22
20181

3631 [R(int) = 0.0290]

99.3 %

multi-scan

0.7456 and 0.6570

Full-matrix least-squares on F2
3631/0/ 245

1.056

R1 =0.0469, wR2 = 0.1258
R1=0.0610, wR2 = 0.1410
n/a

0.374 and -0.189 e. A3
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Atomic coordinates ( x 10%) and equivalent isotropic displacement parameters (A2x 103)

for TOB-2. U(eq) is defined as one third of the trace of the orthogonalized U tensor.

X y z U(eq)
B(1) 6916(4) 3907(3) 3335(2) 92(1)
0o(1) 5534(2) 4635(1) 3382(1) 64(1)
P(1) 3688(1) 4789(1) 3121(1) 41(1)
C(1) 3164(3) 6029(2) 3379(1) 53(1)
C(2) 4279(4) 6443(2) 3993(2) 83(1)
C@3) 3945(4) 7523(2) 4102(2) 90(1)
C(4) 2090(5) 7714(2) 4178(2) 101(1)
C(5) 983(4) 7291(2) 3588(2) 77(1)
C(6) 1318(3) 6209(2) 3472(1) 59(1)
C(7) 2363(2) 3908(1) 3522(1) 45(1)
C(8) 2498(3) 2874(2) 3215(1) 59(1)
C(9) 1327(3) 2175(2) 3571(2) 74(1)
C(10) 1648(4) 2176(2) 4389(2) 86(1)
C(11) 1546(3) 3193(2) 4695(1) 77(1)
C(12) 2726(3) 3893(2) 4348(1) 63(1)
C(13) 3405(3) 4703(1) 2146(1) 46(1)
C(14) 4599(3) 5383(2) 1778(1) 73(1)
C(15) 4412(4) 5244(2) 961(2) 85(1)
C(16) 2623(5) 5378(2) 656(1) 86(1)
C(17) 1449(4) 4715(2) 1018(1) 80(1)
C(18) 1598(3) 4857(2) 1834(1) 57(1)
F(1) 6354(5) 3245(4) 2780(2) 105(2)
F(2) 8272(6) 4347(5) 3165(6) 154(4)
F(3) 7084(11) 3387(6) 3951(3) 146(4)
F(1) 6682(18) 3102(8) 3440(30) 298(18)
F(2) 7850(20) 4271(15) 2848(12) 205(9)
F(3) 8027(18) 4318(18) 3929(9) 202(8)
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Bond lengths [A] and angles [°] for TOB-2.

B(1)-F(1)
B(1)-F(2)
B(1)-F(2)
B(1)-F(3)
B(1)-F(1)
B(1)-F(3)
B(1)-0(2)
O(1)-P(2)
P(1)-C(7)
P(1)-C(13)
P(1)-C(1)
C(1)-C(2)
C(1)-C(6)
C(2)-C(3)
C(3)-C(4)
C(4)-C(5)
C(5)-C(6)
C(7)-C(8)
C(7)-C(12)
C(8)-C(9)
C(9)-C(10)
C(10)-C(12)
C(11)-C(12)
C(13)-C(18)
C(13)-C(14)
C(14)-C(15)
C(15)-C(16)
C(16)-C(17)
C(17)-C(18)
F(1)-B(1)-F(2)
F(2)-B(1)-F(3)
F(2)-B(1)-F(1)
F(3)-B(1)-F(1)
F(1)-B(1)-F(3)
F(2)-B(1)-F(3)
F(1)-B(1)-O(1)

1.134(10)
1.302(6)
1.317(16)
1.341(6)
1.414(6)
1.466(13)
1.494(4)
1.5275(14)
1.8045(19)
1.805(2)
1.819(2)
1.496(3)
1.520(3)
1.515(4)
1.524(5)
1.466(4)
1.520(3)
1.529(3)
1.534(3)
1.526(3)
1.516(4)
1.506(4)
1.522(3)
1.524(3)
1.533(3)
1.520(4)
1.503(4)
1.502(4)
1.521(3)
126.4(18)
115.2(5)
109.8(6)
106.5(5)
110.0(16)
91.6(10)
120.1(7)
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F(2)-B(1)-0(1) 110.0(4)

F(2)-B(1)-0(1) 104.6(8)
F(3)-B(1)-0(1) 108.9(4)
F(1)-B(1)-0(1) 106.1(3)
F(3)-B(1)-0(1) 96.0(6)
B(1)-0(1)-P(1) 140.5(2)
0(1)-P(1)-C(7) 111.21(9)
O(1)-P(1)-C(13) 110.18(10)
C(7)-P(1)-C(13) 109.96(9)
0(1)-P(1)-C(1) 106.40(9)
C(7)-P(1)-C(1) 110.83(10)
C(13)-P(1)-C(1) 108.17(10)
C(2)-C(1)-C(6) 112.0(2)
C(2)-C(1)-P(1) 114.62(17)
C(6)-C(1)-P(1) 115.34(15)
C(1)-C(2)-C(3) 111.6(2)
C(2)-C(3)-C(4) 111.3(3)
C(5)-C(4)-C(3) 113.1(3)
C(4)-C(5)-C(6) 112.8(2)
C(5)-C(6)-C(1) 110.9(2)
C(8)-C(7)-C(12) 110.24(17)
C(8)-C(7)-P(1) 113.54(14)
C(12)-C(7)-P(1) 110.66(14)
C(9)-C(8)-C(7) 110.6(2)
C(10)-C(9)-C(8) 112.0(2)
C(11)-C(10)-C(9) 111.5(2)
C(10)-C(11)-C(12) 111.4(2)
C(11)-C(12)-C(7) 111.00(19)
C(18)-C(13)-C(14) 110.66(19)
C(18)-C(13)-P(1) 113.92(14)
C(14)-C(13)-P(1) 112.13(16)
C(15)-C(14)-C(13) 110.8(2)
C(16)-C(15)-C(14) 111.7(2)
C(17)-C(16)-C(15) 111.6(2)
C(16)-C(17)-C(18) 111.6(2)
C(17)-C(18)-C(13) 110.6(2)

Symmetry transformations used to generate equivalent atoms:
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Anisotropic displacement parameters (A2x 103) for TOB-2. The anisotropic

displacement factor exponent takes the form:

-2m2[ h? a*2uil + .

+2hka*b* U12]

Ull U22 U33 U23 U13 U12
B(1) 43(2) 115(3) 117(3) 22(3) 8(2) 24(2)
o(1) 33(1) 78(1) 81(1) 3(1) -3(1) 5(1)
P(1) 31(1) 45(1) 46(1) 1(1) 2(1) 0(1)
cQ) 50(1) 48(1) 61(1) -6(1) 5(1) -5(1)
c@) 76(2) 75(2) 92(2) -24(2) -21(2) -8(1)
c@) 116(3) 64(2) 86(2) -25(2) 11(2) -20(2)
c() 136(3) 72(2) 93(2) -32(2) 5(2) 12(2)
cE) 85(2) 62(2) 86(2) -12(1) 18(2) 16(1)
C(6) 56(1) 60(1) 63(1) -13(1) 7(1) 9(1)
c() 36(1) 49(1) 48(1) 8(1) 1(1) 1(1)
c(8) 58(1) 49(1) 70(1) 4() 3(1) -3(1)
C©9) 65(2) 56(1) 102(2) 17(2) 2(1) -12(1)
C(10)  69(2) 85(2) 102(2) 46(2) 2(2) -9(1)
c(1) 68(2) 100(2) 62(2) 31(1) 8(1) -6(1)
c(12)  64(1) 76(2) 49(1) 14(1) 1(1) -6(1)
c(13)  50(1) 45(1) 46(1) 1(1) 10(1) 2(1)
ca4)  70Q2) 86(2) 67(2) 14(1) 22(1) -15(1)
C(@15)  115(3) 80(2) 66(2) 15(1) 43(2) 1(2)
c@6)  132(3) 77(2) 48(1) 13(1) 10(2) 12(2)
can  99Q2) 88(2) 50(1) 2(1) -9(1) -6(2)
c(18)  58(1) 65(1) 47(1) 2(1) -1(1) -2(1)
F(1) 89(2) 108(3) 119(3) -24(2) 16(2) 41(2)
F(2) 31(2) 138(4) 295(11) 28(5) 26(3) -8(2)
F(3) 147(5) 176(8) 111(3) 55(3) -11(3) 76(5)
FQ1)  116(10) 57(5) 730(50) 71(18) 90(20) 8(5)
F)  121(11) 309(19) 200(13) -16(11) 104(11) 67(12)
F@3) 115(8) 270(20) 203(12) -2(12) -84(8) 58(11)
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Hydrogen coordinates ( x 104) and isotropic displacement parameters (A2x 10 3) for TOB-2.

X y z U(eq)
H(1A) 3396 6431 2961 63
H(2A) 5443 6352 3897 99
H(2B) 4095 6090 4434 99
H(3A) 4295 7889 3692 108
H(3B) 4602 7750 4533 108
H(4A) 1796 7444 4634 121
H(4B) 1904 8416 4192 121
H(5A) 1136 7643 3144 92
H(5B) -175 7375 3695 92
H(6A) 644 5982 3045 71
H(6B) 992 5839 3884 71
H(7A) 1198 4123 3417 54
H(8A) 2206 2886 2697 71
H(8B) 3646 2644 3300 71
H(9A) 172 2365 3439 89
H(9B) 1482 1517 3391 89
H(10A) 827 1760 4595 103
H(10B) 2753 1906 4524 103
H(11A) 1836 3173 5213 92
H(11B) 403 3432 4612 92
H(12A) 3879 3691 4471 75
H(12B) 2591 4547 4538 75
H(13A) 3708 4033 2021 56
H(14A) 4355 6058 1893 88
H(14B) 5748 5245 1960 88
H(15A) 5120 5713 738 102
H(15B) 4787 4592 845 102
H(16A) 2291 6054 721 103
H(16B) 2540 5242 141 103
H(17A) 1702 4039 908 9
H(17B) 304 4848 827 9
H(18A) 870 4395 2053 68
H(18B) 1238 5514 1948 68

S37



8. Kinetic Study of the Acetalization Reaction

Four NMR tubes charged with CDCI; (0.4 mL) and internal standard mesitylene (27.8 puL, 0.2
mmol, 1 equiv). Different amounts of benzyl alcohol, 3,4-dihydropyran 2 and TOB-1 were
added to the four NMR tubes according to the following table.

Entry Benzyl alcohol 3,4-Dihydropyran TOB-1

I 20.7 pL(1 equiv.) 18.2 uL (1 equiv.) 1 mol %
I 10.4 pL (0.5 equiv.) 18.2 pL (1 equiv.) 1 mol %
i 20.7 pL (1 equiv.) 9.1 pL (0.5 equiv.) 1 mol %
v 20.7 pL (1 equiv.) 18.2 pL (1 equiv.) 0.5 mol %

The reactions were monitored by "H NMR experiments in 1.5 hour. The NMR yield of
the product were recorded and the curves of the amount of acetal product against time
were plotted. A polynomial trendline of the graph was obtained and the initial rates were
determined (Figure S5-S7). The rate orders of different reactants are summarized in

Table S2.

Table S2. Rate order of different Reactants

Reactants Rate Order

Benzyl alcohol 1.048
3,4-Dihydropyran 2 1.034

TOB-1 1.040
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(i)

mmol

Kinetic study of benzyl alcohol

0.14

0.1

0.08

0.06

0.04

0.02

0

00:00:00

-0.02

Amount of Acetal Product Against Time

y =-16350x* + 2630.5x3 - 171.96x% + 6.4998x - 0.0006
R?=0.9992

y = -6475.5x* + 1025.4x3 - 70.802x? + 3.144x + 0.0002
R?=0.9999

00:14:24 00:28:48 00:43:12 00:57:36 01:12:00 01:26:24

Time (min)

Figure S5. Kinetic study of benzyl alcohol

Rate [

Rate I
Rate 11

X

k[BnOH]*[3,4-Dihydropyran]”[TOB-1]*
dy _

Y (at t=0)

6.4998

kzix [BnOH]x[3,4-Dihydropyran]y[TOB-l]Z
dy _

E (at t—O)

3.144

zx

1.048

Rate Order of benzyl alcohol = 1.048

S39



(i)

mmol

Kinetic study of 3,4-dihydropyran 2

0.14

0.1

0.08

0.06

0.04

0.02

0

00:00:00

-0.02

Amount of Acetal Product Against Time

y =-16350x* + 2630.5x3 - 171.96x% + 6.4998x - 0.0006
R?=0.9992

y =-321.53x*+ 420.32x3 - 55.956x2 + 3.1743x - 0.0004
R?=0.9999

00:14:24 00:28:48 00:43:12 00:57:36 01:12:00 01:26:24

Time (min)

Figure S6. Kinetic study of 3,4-dihydropyran 2

Rate [

Rate I1I =

Rate I
Rate 111

y

k[BnOH]*[3,4-Dihydropyran]”[TOB-1]*

% (at t=0)

6.4998

k[BnOH]* ziy [3,4-Dihydropyran]”[TOB-1.]*
2 (at t=0)

3.1743

2y

1.034

Kinetic Order of 3,4-dihydropyran 2 = 1.034
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(ili)  Kinetic study of catalyst TOB-1

Amount of Acetal Product Against Time

0.14
y =-16350x* + 2630.5x3 - 171.96x2 + 6.4998x - 0.0006
R?=0.9992

0.1

0.08

0.06

mmol

0.04

R?=0.9999
0.02

0
00:00:00 00:14:24 00:28:48 00:43:12 00:57:36 01:12:00

-0.02
Time (min)

Figure S7. Kinetic study of catalyst TOB-1

Rate I = k[BnOH]*[3,4-Dihydropyran]”[TOB-1]*
f— d_y —
= o (at t=0)
= 6.4998

Rate V= Kk[BnOH]*[3,4-Dihydropyran]’ — [TOB-1]"
f— d_y )
= o (at t=0)
= 3.1604

Rate _ oz

Rate IV

z=1.040

Kinetic Order of TOB-1 = 1.040

y = 2872.8x* - 38.199x3 - 34.482x2 + 3.1604x - 0.0005
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9. Computational studies

All Density Functional Theory (DFT) calculations were carried out using M06-2X
hybrid functional® with Grimme D3 dispersion correction.? These systems were studied
in SMD solvents (chloroform and toluene)* with Gaussian 16 (ver. C.02).> Their
geometries were optimized with 6-311G(d) basis set, while the single-point energies,
electrostatic potential calculations, and NBO analyses were performed with aug-cc-
pVTZ basis set. For binding energy calculations, basis set superposition errors (BSSE)
were handled by a counterpoise procedure.® Based on the electrostatic potential (ESP)
map of TOB-1, positive charges are shown to be localized at the methyl groups and
phosphonium centre, suggesting that these positions are potential active sites of the
catalyst. To investigate the interactions of the trilateral complexes formed between 2,
TOB-1, and the alcohol/thiol, configurational searches were performed by initially
placing 2 and the alcohol/thiol near the potential active sites at methyl groups and
phosphonium centre of TOB-1. Several optimized configurations were obtained, and
the one with strongest binding between 2 and the complex of the other two species was
selected for further study. Additional optimizations of the complexes were done with
different implicit SMD solvents to study the solvent effect on the O/S chemoselectivity
in the acetalization. The E(2) stabilization energies were computed with second order
perturbation theory analysis in NBO basis.” Atoms In Molecules (AIM)? analysis and

electrostatic potential (ESP) map generation was done by Multiwfn 3.8.°
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Figure S8. AIM bond paths in complex A
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Figure S9. Snapshot of the optimized structure of complex A

Note: Binding energy between TOB-1 and BnOH (MO06-2X/aug-cc-pVTZ, Grimme D3
dispersion, SMD(chloroform)) = -5.12 kcal/mol

S44



mplex B

Figure $10. AIM bond paths in co



Figure S11. Snapshot of the optimized structure of complex B

Note: Binding energy between 2 and the complex of TOB-1 and 4-Me-C¢H4-OH (MO6-
2X/aug-cc-pVTZ, Grimme D3 dispersion, SMD(toluene)) = -7.97 kcal/mol
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Figure $12. AIM bond paths in complex C
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Figure S13. Snapshot of the optimized structure of complex C

Note: Binding energy between 2 and the complex of TOB-1 and 4-Me-CsH4+-SH (M06-
2X/aug-cc-pVTZ, Grimme D3 dispersion, SMD(toluene)) = -5.64 kcal/mol
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Figure S14. Snapshot of complex C’ with sulfur positioned close to the C(sp3)-H

Note: Binding energy between 2 and the complex of TOB-1 and 4-Me-CsH4-SH (MO6-
2X/aug-cc-pVTZ, Grimme D3 dispersion, SMD(toluene)) = -4.30 kcal/mol
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(D)

D)
Figure S15. Snapshots of complexes D and D’

Note: In the calculation, bilateral complexes D (BF3 complexed with 4-Me-CsH4+-OH)
and D’ (BF3 complexed with 2) were found but no trilateral complex was identified.
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(E)

(E)
Figure S16. Snapshots of complexes E and E’.

Note: In the calculation, bilateral complexes E (BF3 complexed with 4-Me-CsH4-SH)
and E’ (BF3 complexed with 2) were found but no trilateral complex was identified.
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(Complex B in SMD chloroform) (Complex C in SMD chloroform)

Figure S17. Snapshots of complexes B and C in SMD chloroform

Note: Implicit SMD solvent model investigation was conducted to get a better
understanding on the solvent effect. It was observed that the interactions in trilateral
complex B was considerably interrupted when changing the solvent from toluene to
chloroform. In particular, the OH-C(pyran) bond length significantly elongated from
2.40 to 2.56 A. In contrast, the bond lengths in the trilateral complex C are consistent

in toluene and chloroform.
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2454,
2.40 4
T T I I
0.0 0.2 0.4 0.6
Abraham's hydrogen bond acidity
SMD solvent Abraham's hydrogen bond acidity = OH---C=C (A) SH---C=C (A)
hexane 0.00 2.41 2.48
toluene 0.00 2.41 2.47
chlorobenzene 0.00 2.43 2.46
dibutylether 0.00 2.42 2.46
tetrachloromethane | 0.00 2.41 2.48
dichlormethane 0.10 2.56 2.47
chloroform 0.15 2.57 2.48
bromoform 0.15 2.56 2.46
acetic acid 0.61 2.65 2.46

Figure S18. Correlation between Abraham’s hydrogen bond acidity!? of some selected
SMD solvents and the intermolecular distances between the 4-Me-C¢Hs-OH/4-Me-

CsHa-SH and dihydropyran in their trilateral complexes with TOB-1
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Cartesian coordinates

Complex A

E(M06-2X/aug-cc-pVTZ,

1207.79728075

MM W O DN DI T ODN T T O T DO Do I @D oo o@D a0 Oa

3.39670700
3.44743900
2.84969000
2.47797000
3.88229800
4.31231600
3.81331500
4.18313100
3.26272900
2.78532500
2.36147500
3.10253300
3.44933500
3.69160400
1.71258400
1.58479600
-1.10850100
-0.75975200
-0.61097000
0.14042000
-1.60584900
0.20006300
0.26823000
-0.03348800
1.14347600
-1.20577300
-1.48686000
-1.96233400
-0.22794300
-2.42908900
-3.66866000
-3.78850900
-4.74202000
-3.51310500

Grimme D3 dispersion,

-2.23936500
-3.31432400
-1.70157400
-2.35806700
-1.39445200
-1.80890900
-0.01267900
0.64779400
0.53259700
-0.32331500
0.09782900
2.01919600
2.33257100
2.54250300
2.32223600
3.25131800
0.15685400
0.37963500
-0.59422400
0.99169400
0.88505900
-0.78445300
-1.76132300
-0.91179400
-0.24662000
1.76417000
1.62835600
2.36573600
2.24501800
-0.65462100
-0.41708700
0.96985900
-0.91853400
-1.05571300

-0.04561900
-0.17469000
1.11866300
1.89723000
-1.03738000
-1.94182100
-0.87048700
-1.64822800
0.28697200
1.28266100
2.18909700
0.44314200
1.43340600
-0.31606300
0.29464900
0.51846500
-0.45226700
1.28975700
1.75894900
1.37511100
1.75772500
-1.22183500
-0.74114900
-2.28061700
-1.11147700
-1.23837400
-2.28435400
-0.73391800
-1.17121400
-0.67227200
0.14627200
0.35103900
-0.55966100
1.37553000

SMD(chloroform))
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Complex B

E(MO06-2X/aug-cc-pVTZ, Grimme D3 dispersion, SMD(toluene)) =-1478.34109403

T O MmO I I DO DI DO oD T O I oD D T OO0 ma-a@mann

-4.04898080
-2.68236883
-2.35871816
-4.42938244
-5.48349079
-3.48506440
-3.79628141
-2.13114352
-1.72690419
-0.66920182
-5.06758307
-6.07820051
-5.03457663
-4.87911778
-1.16345340
-1.54063311
2.22828799
1.33536590
1.75745313
0.28109599
1.47862600
1.89690882
2.05708373
2.58072820
0.86673951
1.71426849
2.33859121
1.86791917
0.66746641
3.76822759
4.37225649
3.63619585
5.69119115
4.20991660
-0.99247708
-0.48964188

-2.44064538
-2.71134249
-3.61297490
-1.27396617
-1.04002328
-0.40227138
0.49602654
-0.68814577
-1.84925389
-2.06273834
-3.39375640
-2.99489355
-4.35627397
-3.58450766
0.14363826
1.02760783
-0.02266272
0.03699121
0.84389304
0.22265464
-0.90695298
1.44814552
2.33191971
1.45868132
1.42049073
-1.45012444
-1.50219154
-2.35401259
-1.34497532
-0.05104644
-0.90405369
-2.10490032
-1.11798187
-0.22586006
3.16010268
3.44349432

0.27616579
0.38759531
0.89770295
-0.38319905
-0.48918146
-0.91858805
-1.44312566
-0.78603593
-0.13078435
-0.02653048
0.84505396
0.74772147
0.32775431
1.90435328
-1.28273085
-1.40918514
-0.74470573
0.80922316
1.40969570
0.60615405
1.33678546
-1.71068539
-1.09288115
-2.56160190
-2.06569402
-1.70351962
-2.59806650
-1.11371127
-1.99156422
-0.49870237
0.60232699
0.63640927
0.29139337
1.80565181
-0.69024905
-1.60937898
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-2.32309788
-2.91638367
-2.99824964
-3.84114718
-3.41358107
-1.98761870
-2.35264460
-1.82174382
-0.67036266

0.08674231
-0.81778362
-0.10858599

Complex C

E(MO06-2X/aug-cc-pVTZ, Grimme D3 dispersion, SMD(toluene)) =-1801.30294136

T O@D D D Q" oD we oD DD o@D o000 a0

-1.64849295
-1.68829436
-2.64908257
-0.39960635
-0.34105828
0.77447433
1.73390863
0.71299864
-0.52560019
-0.58134860
-2.92627302
-2.72737252
-3.52509276
-3.52643684
2.18175754
2.83343839
-0.93167475
-1.18650434
-1.56911612
-0.23826314
-1.91847652
0.20687868
-0.25870002

3.14413920
3.46730834
2.72950609
2.06680136
3.61068610
2.02859648
1.97387855
1.00213067
2.78655259

2.31677772

3.81850756
2.83370918

2.99880782
2.63671442
2.54774245
3.09910150
3.38837655
2.83234577
2.92343888
2.43457329
2.35230103
2.04876683
3.23285063
3.53332212
2.31866448
4.01298728
2.01236596
1.44682472
-1.69229246
-1.04310763
-1.83812787
-0.66855654
-0.23631545
-3.07140245
-3.87537597

-0.56368703

-1.41128347
0.71765496
0.50618675
1.21858737
1.62763625
2.65481895
1.28563911
1.60349696
2.22958338
1.94172919
0.28429394

-0.65918862
0.68971572
1.18630468

-1.27276629

-2.31692596

-0.57489474

-1.07200738
0.75805761
1.39357407
243318544

-1.41780877

-2.44723202

-1.43333876

-0.94327154
1.68299873
0.64917196

0.30436035

1.95815273
2.60016477
2.35105292
1.91297850
0.40911047
0.98132347
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0.44550118
1.11929669
-0.21066843
-0.03341825
-0.91119095
0.73363472
-2.25885725
-3.56437558
-3.25522775
-4.41582914
-4.05212360
3.01036762
2.35795678
4.05930674
4.28618602
4.90571301
5.08389319
5.89189944
4.19868434
4.88124605
3.37876922
3.62223830
3.12819843
4.41517682
2.62843499

Complex C’

E(MO06-2X/aug-cc-pVTZ, Grimme D3 dispersion, SMD(toluene)) =-1801.29901922

T O @D o@D O a0

3.95670455
2.56330351
2.06980547
4.56253577
5.64395034
3.80413648
4.28890848
2.41436848
1.79651814
0.71643318

-3.42226275
-2.74163913
-0.42067213
-0.83600260
0.41267436
-0.09545418
-2.23018998
-1.46470107
-0.09462837
-1.89688433
-1.70339435
-0.39039002
0.03474950
0.26011958
1.24400012
-0.32052506
0.43200750
-0.60133279
-1.54164616
-2.14769917
-1.21950844
-2.37818620
-3.28136008
-2.66574719
-1.64921982

-1.43757971
-1.51431793
-1.68057778
-1.22527045
-1.16540808
-1.09161355
-0.93443107
-1.15820953
-1.38263612
-1.45420552

-0.59585833
0.90903179
-0.72299208
-1.71651859
-0.78561307
-0.28459341
-0.30807589
-0.16177374
-0.29664096
-1.14507247
1.11745097
-1.64420464
-2.39894137
-1.13649802
-1.53044930
-0.03387048
0.74058388
-0.41847420
0.55835529
1.15679400
1.20993370
-0.57274453
-0.21578642
-1.27314779
-1.29898751

-1.41485646
-1.46440481
-2.41653748
-0.17525924
-0.11312139
0.98244465
1.93871335
0.91620503
-0.31277883
-0.37266953
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4.77745104
5.79423989
4.83812001
4.32962642
-2.61923107
-1.45585550
-1.83945337
-0.49569236
-1.34235558
-2.85239460
-3.22119734
-3.58485148
-1.90423837
-1.95492297
-2.68898454
-1.78292211
-1.02637003
-4.01524166
-4.13476017
-3.12669560
-5.38993215
-3.89141496
1.20756033
0.96117684
2.39490706
3.15187178
2.69372732
3.22393452
3.35719007
1.38294321
1.55808771
0.87323545
0.48243498
-0.47665501
0.97545749
0.16624195
1.43706346
1.37380930

-1.60447210
-1.23658779
-2.65965401
-1.06655918
-0.70563886
0.54179785
1.53215237
0.38962955
0.46350355
-0.54587443
0.45670283
-1.28263192
-0.71366698
-2.33748574
-3.08480622
-2.43310728
-2.48643201
-0.52185770
-0.17215469
-0.89673108
-0.53269163
1.18919046
2.78874023
2.90851258
2.35189279
2.12922154
2.14934620
1.20428647
2.94121203
2.14616160
2.26585002
1.19006645
3.27066525
3.28206161
4.23919378
3.14275319
-1.01275860
0.33322912

-2.66529488
-2.52319677
-2.94630079
-3.50316796
0.86922269
0.31953071
0.56626608
0.81663381
-0.76287995
2.63732090
2.85929855
2.97097923
3.15177902
0.52813334
0.83654900
-0.54435133
1.08291893
0.20502077
-1.27192655
-1.93945700
-1.68614598
-1.40646469
1.35537092
2.40556133
0.93063848
1.67421127
-0.53019808
-0.67431747
-0.89557597
-1.31701501
-2.38822922
-1.17089314
-0.82897128
-1.34664699
-0.97510873
0.56151254
2.41496044
2.40316142
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Complex D

E(MO06-2X/aug-cc-pVTZ, Grimme D3 dispersion, SMD(toluene)) = -941.949174058

M MW O IXIT DT O IO I OO0 OO IDI T OD OO0 D OO 0O0n

3.62474421
3.07150927
3.66211643
2.84681202
3.25857624
1.54510136
0.94063416
1.03593858
1.78225870
1.35654046
5.03614811
5.25094985
5.20951125
5.75278272
-0.27717259
-0.84138307
-2.66013274
-3.15514842
-1.57244229
-1.23064981
-0.87780229
0.20764389
-1.11810711
-1.32459185
-1.05380990
-0.84336338
-2.82983448
-3.17789528
-3.34782819
-3.25380302
-1.12252672
-2.23347956
-1.37023057
-0.29366574

-0.36020727
-0.55711869
-1.03639894
0.26842050
0.43399265
0.68341219
1.15901939
0.46906968
-0.13522036
-0.26500142
-0.79593871
-0.74946374
-1.81904184
-0.15105290
0.86044353
0.08758136
-0.99755268
-0.48124151
-1.76663595
-1.92957146
-2.43831294
-2.36382810
-3.50671326
-1.77706150
-2.38662106
-0.80356608
-1.57141619
-1.05861093
-2.53333075
-0.74803586
2.00879596
2.10588801
1.51063533
3.08702986

0.12917177
-1.13886150
-1.91223590

1.10018001
2.08938170
0.83527963
1.59660064
-0.43246359
-1.43192107
-2.42017307

0.42045108

1.48856285

0.08006181
-0.09528066
-0.74664388
-1.02178053
-1.05260787
-1.86855478
-1.23178047
-2.24771347
-0.07290924
-0.18502083
-0.06269495

1.23285873

2.09683119

1.35254567

1.21947114

2.11404660

1.13185647

0.12353388

0.03717962
-0.74743078

1.29227991

0.03307725
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Complex D’

E(MO06-2X/aug-cc-pVTZ, Grimme D3 dispersion, SMD(toluene)) =-941.955591108

M MW O IXIT DT O IO I OO0 OO IDI T OD OO0 D OO 0O0n

-3.69058176
-3.58265415
-4.38255396
-2.64492871
-2.69928763
-1.52939453
-0.71770407
-1.43835972
-2.47452884
-2.39532573
-4.91243926
-4.67812366
-5.69611044
-5.32814849
-0.35817295
0.32255022
0.90762774
0.49294775
0.34818038
-0.62786530
0.95740307
0.21116091
1.20150284
2.19875013
2.83974580
1.90592616
3.00345120
3.87672105
3.29584150
2.19190819
2.32308331
1.53950207
3.65476269
1.83220983

-0.43482359
0.84702026
1.56252797

-1.32841552

-2.33265616

-0.96401397

-1.66804126
0.32443748
1.22960377
2.22651223

-0.84942577

-1.64703890

-1.22001508

-0.00966966
0.74955473
0.06370455
0.12649352

-0.75488542
1.31930975
1.42841483
2.48848140
291136121
3.26757308
2.06673774
2.92377893
1.62329711
1.05601451
0.68552135
1.43195062
-0.13319349

-1.36871150

-2.34099308

-1.63743625

-0.89581348

-0.32111001
0.22157844
0.05859876

-0.08567702

-0.49393559

0.65888307
0.81354316
1.18246870
0.96716030
1.38531653

-1.09994140

-1.80733104

-0.43239839

-1.66046909
1.88820530

1.87531931
-1.40929849
-1.87322698
-1.32249186
-1.78206471
-0.60729405

0.06988756
-1.33714111
0.17892705

0.39342337

1.13093546
-0.60981216
-0.07934677
-1.59153923
-0.88086158

0.13751660

-0.40661821
0.17798787
1.34682375
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Complex E

E(MO06-2X/aug-cc-pVTZ, Grimme D3 dispersion, SMD(toluene)) = -1264.89587822

M MW O IXIT DT OQOIT IO I OO0 DD TDTOD OO0 DOm0 0O0n

-3.56633095
-3.21128550
-3.88860303
-2.66721984
-2.92021504
-1.45424115
-0.76217098
-1.12407131
-1.99564332
-1.72754754
-4.89073101
-4.78714474
-5.31601059
-5.60632002
0.41796124
1.19629901
2.45167018
2.74225523
3.10978227
3.99227264
2.65111766
2.68920454
3.33298655
1.22548480
0.97833381
0.50589818
1.07518302
0.06215615
1.77564008
1.33572183
1.19119974
2.51633296
0.73693389
0.61134686

-0.47433782
0.86172740
1.53028770
-1.31507811
-2.36045329
-0.84032722
-1.51039022
0.49736114
1.35417659
2.39103477
-0.99933166
-2.00280168
-0.35022425
-1.05696079
1.16215251
0.08340753
-1.92123203
-1.98264760
-1.18919310
-0.65326337
-1.07007884
-0.02454428
-1.62005445
-1.61016216
-1.82248187
-0.86603444
-2.88162831
-3.28079300
-3.64784797
-2.65718043
2.30505676
2.21904264
1.58616696
3.51035833

0.17425216
0.35379508
0.87375792

-0.48649392
-0.63054237
-0.96686036
-1.46500055
-0.76774871
-0.10735029
0.05967659

0.65945052
1.07652643
1.42584290

-0.16576935
-1.39124798
-1.14894771
-1.05112078
-2.09426410
-0.15018725
-0.47839097

1.27836660
1.59236059
1.93615037
1.41049346
2.45261779
1.05831863
0.59083855
0.63797445
0.94390603

-0.80044233
0.35681174

0.10545176
1.40671299
0.17457087
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Complex E’

E(M06-2X/aug-cc-pVTZ, Grimme D3 dispersion, SMD(toluene)) =-1264.91626130

M MW O IXIT DT OQOIT IO I OO0 DD TDTOD OO0 DOm0 0O0n

1.30753368
2.47310331
3.03162798
0.61407359
-0.29805363
1.06401791
0.50169085
2.21721502
2.92547834
3.82169661
0.81218737
-0.27936268
1.18040477
1.15068638
2.83600955
1.68046058
-1.17835123
-1.59183857
-0.39657796
-0.16111333
0.17041803
1.24811674
-0.25791771
-0.10961019
-0.03597313
0.61426183
-1.49451135
-1.70845622
-2.28179923
-1.56585193
-2.62968340
-2.13000834
-2.57170584
-3.82553144

2.31388544
1.76522846
2.32186559
1.56917323
1.96610171
0.32053444
-0.22786185
-0.22418634
0.50803528
0.09369969
3.67333194
3.70095005
3.94334836
4.44130099
-1.82658699
-2.27617003
-1.78506593
-2.04755164
-2.53695548
-3.52768659
-2.08882303
-2.27369371
-2.70223376
-0.60418438
-0.35717489
0.01123413
-0.23501386
0.82506129
-0.83117940
-0.49932949
0.30182718
0.13654598
1.58302778
-0.32011563

0.14828778
0.68562424
1.43125698
-0.80745108
-1.23968628
-1.21604771
-1.96349655
-0.65316924
0.29891112
0.74754323
0.56532558
0.58043738
1.55652561
-0.13622888
-1.12655154
-1.64086834
-0.15655149
-1.11921498
0.60020982
0.22987842
1.91645347
1.92371258
2.71610927
2.15789638
3.21856296
1.62055050
1.67426380
1.77648384
2.14289891
0.24088253
-0.68127437
-1.94437919
-0.21083249
-0.46954881
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Complex B (in SMD chloroform)

E(MO06-2X/aug-cc-pVTZ, Grimme

1478.35127719

O"THTTT @O I DO DI DO D DY IDoOD oD T OO0 nD O a@maOnn

-3.88022703
-2.50982491
-2.14801320
-4.31081791
-5.36956814
-3.41140414
-3.76116262
-2.05120080
-1.59801304
-0.53652038
-4.84932828
-5.87495413
-4.79640084
-4.62461259
-1.12455999
-1.53198669
2.23217246
1.25216223
1.61313430
0.20683000
1.38156606
1.90615196
2.00172525
2.63230588
0.89771197
1.85347939
2.54317703
1.99683060
0.82656733
3.76010852
4.35996604
3.71771613
5.71030593
4.11934305
-1.17029816

-2.44556144
-2.72332360
-3.61634612
-1.29465713
-1.05793262
-0.44057440
0.44875274
-0.72706083
-1.87890488
-2.09876846
-3.37058595
-3.01380854
-4.37839414
-3.44861855
0.09450072
0.95994470
0.07488150
0.01517795
0.79839280
0.19198647
-0.95611325
1.58485686
2.43672227
1.66281987
1.54407796
-1.31970669
-1.29807102
-2.24728143
-1.23795302
0.09395558
-0.79607275
-2.04616535
-0.90512370
-0.22874529
3.06137969

D3 dispersion,

0.30159579
0.30080941
0.80077244
-0.35557744
-0.37976022
-0.98886132
-1.50399202
-0.95798634
-0.31682557
-0.30173683
0.99114960
0.88686607
0.57131409
2.05812268
-1.54044510
-1.69505960
-0.74390444
0.75479124
1.42305089
0.50171093
1.23420588
-1.64419642
-0.97053269
-2.45567781
-2.05550789
-1.80506182
-2.65163320
-1.25056205
-2.16337168
-0.39814398
0.65492090
0.57693464
0.39530939
1.90527876
-0.62299170

SMD(chloroform))

S63



oOorxrzmoxzox T O OmdC

-0.66892702
-2.49956923
-3.09810043
-3.16831536
-3.99634517
-3.60232648
-2.14314528
-2.50918811
-1.94294904
-0.84883331
-0.08308728
-1.02999876
-0.28046195

3.37474248
3.01401431
3.33674193
2.54749556
1.87439801
3.40272637
1.84017603
1.73562118
0.83453239
2.63650251
2.17055600
3.65335001
2.73779424

Complex C (in SMD chloroform)

E(M06-2X/aug-cc-pVTZ, Grimme

1801.31262297

T T DT OQOv DwuewInzDnozoocozomo@m o

-1.46626012
-1.55121837
-2.52118495
-0.20591828
-0.11193225
0.93571124
1.90519193
0.82749321
-0.42243989
-0.51577651
-2.70927472
-2.46990734
-3.39061410
-3.24258651
2.25069020
2.90661814
-1.03044199
-1.26165973
-1.66628383
-0.29697965
-1.95956372

3.12721199
2.73975233
2.71869159
3.14062609
3.44531919
2.77246793
2.79946456
2.35794869
2.35302331
2.03342043
3.48973463
3.79103100
2.63612356
4.31120115
1.82546516
1.28300543
-1.67406473
-1.02503492
-1.81189230
-0.69074996
-0.18798782

D3 dispersion,

-1.53340784
-0.50042645
-1.34472850
0.76605049
0.53010222
1.29572098
1.65387176
2.67699136
1.26889507
1.66338002
2.28179352
2.03026173
0.35035059

-0.63537426
0.70453702
1.19138067

-1.23406967

-2.27133480

-0.52832588

-1.01368166
0.79708296
1.41598323
2.44818082

-1.40237660

-2.42291667

-1.44618897

-0.91759036
1.73542625
0.69150334

0.28262904
1.93816111
2.57695881
2.32701792
1.90401865

SMD(chloroform))
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0.06753265
-0.40864680
0.27638154
0.99806579
-0.29537227
-0.14108189
-0.96841406
0.66311000
-2.38336043
-3.66561038
-3.35696783
-4.52652794
-4.17987407
2.96469532
2.28288938
4.07252799
4.31297636
4.96491897
5.22046259
5.91266203
4.25285364
4.95223459
3.49563026
3.56248074
3.05453184
4.29022666
2.55205235

-3.08260745
-3.86990444
-3.44180357
-2.77217081
-0.41561422
-0.82897285
0.44120913
-0.12507169
-2.17639728
-1.39764038
-0.02941133
-1.82196773
-1.62889755
-0.43955079
0.00269838
0.17042839
1.13958131
-0.43185908
0.32298270
-0.75480871
-1.61832123
-2.24774203
-1.25992343
-2.44094793
-3.31517706
-2.77130173
-1.67567131

0.36813060
0.95467728
-0.64055356
0.84647919
-0.75009872
-1.74852204
-0.79701780
-0.31894790
-0.32059513
-0.17950252
-0.31600991
-1.16797750
1.09412784
-1.60992521
-2.32824191
-1.18274696
-1.60461190
-0.12894061
0.62140635
-0.57270237
0.52498419
1.07820395
1.23049840
-0.55054108
-0.14478004
-1.30087435
-1.21706095
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Date_ 20201114

Time 12.31 &
INSTRUM apeat
FROBHD  2119470_0223 |
FULFROG Zgpy 30

D §5536
SOLVENT cpel3

bi] 256

D5 4

SWH 25761.504 H=
FIDRES 0.5308261 H=
o 1.1010048 =ee
R 206.72

ow 15.800 vsee
DE 6.50 usec
TE 295.1 K

ol 2.00000000 see
D11 0.03000000 see
DO 1

=Fol 125.7703643 MH=
el 13c

Pl 9.75 usec
FLWL 94.00000000 W
sFO2 500.1320005 MHz
MUz 1H
CPDFRG[Z waltzls
FCFD2 20.00 nsae
FLWZ2 25.00000000 W
FLW1Z 0.46495000 W
PLW1Z 0.23387000 W

F2 - Processing parameters
sIT 32758

=F 125.7577729 MH=
wow EM

sSB 0

1B 1.00 Hz
@B 0

Fo 1.40

200 180

140

120

g0

Prm

winn-3-102-FFh20BF3-CDC13-20201114
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-0.457

©

_BF
o

l®
Ph//P""'Ph
PH

TOB-3

Current Data Farameters

MEME vinn-3-102-PPh30BF3-CDCl3-2020111.
11 EXFPNO 2
160 MHz 1B NMR :
F2Z - Requisition Farameters
C Date_ 20201114
DC Time 1z.11 &
3 INSTRUM spect
PROBHD  2119470_0283 |
FULFFOS zgig
™ 2768
SOLVENT epel3
NE 2
DS 4
=WH 24038.461 Hz
FIDRES 1.4471%1 H=
.te] ¢, 6815744 see
R& 206.72
oW 20.800 usee
DE §.50 uaew
TE 235.2 K
Dl 1.00000000 =ac
Dll 0.02000000 zec
DO 1
sFol 160.4615750 MH=
UL 11E
Fl 16.00 naeas
PLW1 50. 00000000 W
FO2 500.1320005 MH=
ez 1H
CPDPRG[2 walt=ld
FCFDZ 80.00 uzaec
FLWZ 25.00000000 W
FLW1Z 0. 46455000 W
F2 - Processing parametara
s8I 16384
sF 160.4615752 MH=
WD EM
S79
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-144.056

C)
o-BFs
l®
Ph//P""'Ph

Current Data Parameters

Ph NRME winn-3-102-FFh30BF3-¢DE13-20201114
BEXPNO 3
FROCHNO 1
TOB-3
F2 - Beguisition Parameters
Data_ 20201114
19 Time 1z.12 h
470 MHz 19F NMR B
PROBED  2113470_0283 |
BULFROG zgflgn
™ 131072
C D C I SOLVENT cDel3
3 ws 16
Dz 4
SWH 113636.367 Hz
FIDRES 1.733953 Hz
X3} 0.5767168 aee
Re 206,72
o 4.400 ueac
DE §.50 usec
TE 295.2 K
Dl 1.00000000 zae
DO 1
sFOl 470.5453180 MH=
el 13F
Fl 15.00 usac
PLWl 47 .23500061 W
F2 - Processing parameters
sI 65536
SE 470.5923772 MHz
WD EM
EEB )
LE 10.00 Hz
GB [+]
Fe 1.00

S80
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O©

_.BF
0 3

l®
Ph//P""'Ph
PH

TOB-3
200 MHz 3'P NMR
cDcl,

44,451

Current Data Paramesters

NEME vinn-3-102-FPPh3CEF3-CDOl3-20201114
EXFNG 5
FROCNG 1

FZ - Roguisition Parameters
Date_ 20201114

Time 12.16 h
INSTRUM spect
PROBHD  EB11%470_0283 |
PULPROG =gpg30

D 65535
SOLVENT cpala

NS 15

Ds 4

SWH 81521.742 Hz
FIDERES 2.48724% H=
i) 0.401%541 =ac
R& 206.72

oW 6.133 uaec
DE 6.50 vase
TE 295.2 K
Dl 2.,00000000 ses
D1l 0.03000000 2es
DO 1

sFOL 202.4462121 MH=
el 31F

Fl 14.00 uaae
FLW1 54.00000000 W
IFO2 500.1320005 MH=
N2 1H
CFDERG[2 waltzls
POPDZ 80.00 nase
PLW2 25.00000000 W
FLW1Z 0.46435000 W
FLW1Z 0.23387000 W
FZ - Freeessing parametars
=T 32758

=F 202.4563350 MH=
WDW EM

5B 0

1B 10.00 Hz
=] o

FC 1.40

S81

Prm
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Current Data Paramsters
NAME vino-4-127-islt-20201124
EXPNO 1
PROCNO 1
3a PZ - Bcquisition Faramsters
Date_ 20201124
Time 1z.05 h
1 INSTRUM spect
400 IVI H Z H N M R PEOEBHD EEZ0201_0170
PULPROG zg30
D 8553286
SCLVENT cDClz
CDC| : :
3 Dg z
EWH 012,820 Hz
FIDRES 0.244532 He
B 4,085844d465 sec
Rz 2z
DU 62.400 usec
DE 6,50 usec
TE Z55.6 K
D1 1.00000000 se
TDO 1
BF0O1 400,1224708 MHz
NUC 1
Fl 6.75 usec
PLW1 12,17700005 W
FZ - Processing parameters
s8I 85538
BF 400,130008%8 MH=z
WO EM
S8R o
LE 0.30 Hz
ZE [¢]
PC 1.00

S82




o

100 MHz 3C NMR
cDcl,

—— 13&.40
128.4¢
127.91
127.60

—57.81
77.47
77.16
76.84

—6&.91

— 62.20

- 30.67

—25.59

—12.45

s
S~
s
~—_

Current Data Parameters

MAME winn-4-127-i21t-20201124
EXFPNO 2
PROCHG 1

F2 - Acguisgition Parameters

Date_ 20201124

Time 12,11 h
INSTRUOM spect
PROBHD Z820201_0170
PULFROG zgpg30

D 65536
SOLVENT cpels

ns 60

Ds 4

SWH 2403%.461 Hz
FIDRES 0.733596 Hz
AD 1.3631488 sec
RG 203

DW 20,800 usec
DE .50 usec
TE 295.7 E

Dl 2,00000000 zec
D1l 0.,03000000 szec
TDO 1

sFOl 100,6228298 MHz
NUcl 1zc

Pl 23.00 uzec
PLW1 14, 80000018 W
SFQ2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 30.00 usec
PLWZ 13.17000008 W
PLW1Z 0,07408100 W
PLW13 0,03726200 W

F2 - Processing parameters
5T 32768

sF 100.6127610 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

FC 1.40

S83
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70471
T.467
7,458
7.454
7.260

Br
3b
500 MHz 1H NMR
cDcl,

7.247
7.230

4.73%
4.715

4.693

A/

4.686
4.679
4.463
4.43%9
3.914
3.868
3.563
3.520

A\
N

1.892
1.818
Z—1.767

X

1.697
1.673
1.506

1.958
2.176

0.981
0.941
0.878

1.000

1.000

1.023
1.188
4.097

Current Data Parameters

NEME winn-4-137-1-121+-20201207
EXPNC 1
PROCNO 1

F2 - Boguisitien Parameters
Date_ 20201207

Time 18.39 h
INSTRUM spect
PROEHD  2119470_0283 |
PULFROG =g 30

™D 65536
SOLVENT epald

e 18

e z

SWH 10000.000 Hz
FIDRES 0.305176 Hz
B 3.276789% see
R& 30.85

oW 50.000 uses
oE 6.50 nzee
TE 295.1 B

o1 1.00000000 sae
DO 1

sFel 500.1330883 MH=z
WUl 1H

Pl 10.91 uses
PLWL 25.00000000 W
F2Z - Precsasing parameters
s 65536

sF 500.1300122 MH=
WD EM

3SE o

1B 0.30 Ham
GE o

o 1.00

S84



7

Br
3b
125 MHz 13C NMR
CDCl,

—137.438
——131.546

129,524

—121.448

— 97.900

77.411
77.156
76.903
—68.149
—62.271

— 30.615
—25.524
—19.419

Current Data Farametera

NEME winn-4-137-1-ialt-20201207

EXFNO z

FROCNO 1

F2 - Requisition FPerametera

Date_ 20201207

Time 18.45 b

INSTRUM apeat

FROBHD  2119470_0223 |

FULFROG Zgpy 30

D §5536

SOLVENT cpel3

bi] 100

D5 4

SWH 25761.504 H=

FIDRES 0.5308261 H=

o 1.1010048 =ee

R 206.72

ow 15.800 vsee

DE 6.50 usec

TE 295.1 K

ol 2.00000000 see

D11 0.03000000 see

DO 1

=Fol 125.7703643 MH=

el 13c

Pl 9.75 usec

FLWL 94.00000000 W

sFO2 500.1320005 MHz

MUz 1H

CPDFRG[Z waltzls

FCFD2 20.00 nsae

FLWZ2 25.00000000 W

FLW1Z 0.46495000 W

PLW1Z 0.23387000 W

F2 - Processing parameters

sIT 32758

=F 125.7577782 MH=

wow EM

sSB 0

1B 1.00 Hz

@B 0

Fo 1.40
S85
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|
3c
500 MHz *H NMR
CDCl,

[V [eS BN GO M O SN0 oY WO 0 s oo
[~ — O N O 0O OWm Ao OO OO
NeIte] — = I OO0 =1 =1 3 00w W oo 0O~ M O
r~ O~ e e N N . LA IR LA TR O B )] — o

Current Data Farameters
winn=4-137-2-1alt-20201207

MEME

EXPHO 1
PROCHO 1

F2Z - Reguisition Parameters
Data_ 20201207
Time 1%.49 h
INSTRUM speot
PROBHD  2119470_0283 |
PULERO® =g 30

™o 65536
SOLVENT cpels

NS 16

=] H

SWH 10000, 000 Hz
FIDRES 0.305176 Hz
i) 2.2767999 zac
RE 20,85

oW 50.000 usec
DE 6,50 uses
TE 295.1 K
ol 1.00000000 zee
DO 1
SFOL 500.1320883 MH=
Ul 1H

F1 10.91 uses
PLWL 25.00000000 W
F2Z - Procasaing parameters
sI 65536

i 500.13200122 MH=
WDW EM

=) o

1B 0.30 Hz
=] o

e 1.00

~J
N
o
=y
(W8]
N
—

Prm

2.2
Z2.31
1.00
0.97
1.00
1.01
. U
1.04
1.22
4.15

S86
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|
3c

125 MHz 133C NMR

cDcl,

_~138.089
T—137.511

——129.759

128.861

—97.884

77.412
77.157
76.904
68,201
—62.258

— 30.601
—25.512

— 192.399

200

180

160

1440

120

100

80

60

40

20

Pprm

Current Data Parameters

NEME vinn-4-137-2-1slt-20201207
E{PNC 2z
FROCNG 1

F2 - RBeguisitien Parametera
Date_ 20201207

Time 18.55 h
IMSTRUM spect
FROEHD ~ 2119470_0223 |
FULFROG Zgpg30

) $553¢
SOLVENT cpels

NS 100

Dg 4

SWH 29761.5%04 Hz
FIDRES 0.508251 Hz
o 1.1010048 zee
RE 206.72

oW 15.800 unaec
DE §.50 uaee
TE 285.2 K

Dl 2.00000000 sec
oll 0.03000000 cex
TDO 1

sFol 125.7703643 MH=
UL 13¢

Pl 9.75 usac
FLW1 94.00000000 W
SFOZ 500.1220005 MH=z
NUC2 1H
CEDERG[2Z waltzld
FCFD2 80.00 uzec
PLW2 25.00000000 W
FLW12 0.46495000 W
PLW13 0.23387000 W
F2 - Procvessing parameters
31 32758

sE 125.75777598 MH=

S87
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Current Data Parametera
MAME winn-4-137-16-ialt-2020121
EXPNO 1

ERO CNO 1
F2 - Requisition Paramsters
Date_ 20201211
Time 6.34 h
INSTRUM apect
1 FROBHD  2119470_0283 |
Z FULPROG zg30
™ 65536
SOLVENT epe13
ne 16
CcDC : :
3 swm 10000.000 Hz
FIDRES 0.205176 Hz
20 3.276799% aec
RG 30.85
oW 50,000 nsee
DE 6.50 nsec
' 295.1 K
D1 1.00000000 aee
DO 1
sFol 500.1330883 MHz
wuel 10
Fl 10,91 ueee
FLWL 25.00000000 @
F2 - Processing paramaters
51 65536
= 500.1300150 MHz
WD EM
E5B 0
1B 0.30 Hz
= 0
B¢ 1.00
LJ r
o(N(»® || = PO M|
clen clel= < S [
. v A
|| || bk ™ ||
T T T T T T 888



129,30
129,04
128,60
126,81

__~136.28
_/'133.00
el
-

—— 95.44
77.41
77.15
76.90

—— 66.36

—62.21

— 30.60

——25.54

—1%.40

<

Current Data Parameters
NAME vinn-4-137-16-islt-20201210

O O EXFPNO 2
PROCHG 1
(:l FZ - Acguisition Parameteras
Date_ 20201211
Time 6.3% h
INSTRUOM spect

PROBHD £119470_02383 |

PULFROG zgpg30
D 65536
3d SOLVENT cpels
s 100
Ds 4
125 MHZ 13C NMR SHH 29761,904 Hz
FIDRES 0.908261 Hz
:Xe) 1.1010048 sec
CDCI RG 206,72
3 DW 16.800 usec
DE .50 usec
TE z295.1 K
Dl Z2,00000000 zec
D1l 0.,03000000 =zec
TDO 1
sFol 125.7703643 MHz
NUcl 1zc
Pl 2.75 uzec
FLW1 $4,00000000 W
SEOZ 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0.,46435000 W
PLW13 0,23387000 W
F2 - Processing parameters
5T 32768
SF 125.7577804 MHz
WDW EM
SSB 0
LE 1.00 Hz
GB 0
PC 1.40

S89
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3e
500 MHz *H NMR
CDCl,

o0 O [““DG\HT}"G\NLF‘)O\NG\ Wy M~ o N O
o e B T O o I R B e B A T NP — N O s o
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Current Data Farameters

MEME winn-4-137-4-ialt-20201207
EHFNO 1
PROCNO 1

FZ - Begquisition Parametara
Date_ 20201207

Time 19.08 h
INSTRUM apact
PROBHD  2119470_0283 |
FULFRO& =g30

TD 65536
SCLVENT Spel3

Mg 16

DS z

SWH 10000.000 Hz
FIDRES 0.305176 Hz
0 2.2767%99 ase
R& 50,6

oW 50,000 nsae
DE 6.50 nsac
TE 295.2 K
Dl 1.00000000 ses
TDO 1

SFOL 500.1330883 MH=
MuCcl 1H

Pl 10.91 uses
PLWL 25.00000000 W
FZ - Processing parametara
ST 65528

sF 500,1300122 MH=
WhW EM

2SE o

LB 0.30 Hz
GB o

22} 1.00

2.32

2.37
0.99
0.96
1.00
1.01
1.01
1.03
1.04
4.30

S90
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3e
125 MHz 13C NMR
CDCl,

—146.219

_~127.858

———127.057
T—123.685

— 98.399

77.411
77.156
76.901
—67.724
— 62.393

—30.540
—25.434
—19.353

Current Data Farametera

NEME winn-4-137-4-ialt-20201207
EXFNO z
FROCNO 1
F2 - Requisition FPerametera
Date_ 20201207
Time 1%.14 b
INSTRUM apeat
FROBHD  2119470_0223 |
FULFROG Zgpy 30
D §5536
SOLVENT cpel3
bi] 100
D5 4
SWH 25761.504 H=
FIDRES 0.5308261 H=
o 1.1010048 =ee
R 206.72
ow 15.800 vsee
DE 6.50 usec
TE 295.1 K
ol 2.00000000 see
D11 0.03000000 see
DO 1
=Fol 125.7703643 MH=
el 13c
Pl 9.75 usec
FLWL 94.00000000 W
sFO2 500.1320005 MHz
MUz 1H
CPDFRG[Z waltzls
FCFD2 20.00 nsae
FLWZ2 25.00000000 W
FLW1Z 0.46495000 W
PLW1Z 0.23387000 W
F2 - Processing parameters
sIT 32758
=F 125.7577777 MH=
wow EM
sSB 0
1B 1.00 Hz
@B 0
Fo 1.40

S91
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Current Data Parametera
MAME winn-4-137-3-1alt-20201207
EXPMNC 1

Me FROCNO 1
3f FZ - Begquisition Paramstars
Date_ 20201207
Time 18.58 h
INSTRUM apect
500 MHz 'H NMR
Z PULFROG =g 30
pass 65536
SOLVENT oDl
cocl - :
3 Dz 2
W 10000.000 Hz
FIDRES 0.305176 Hz
1o 3.2767%9% sec
Re 30.85
o 50.000 usee
LE .50 usee
TE 295.1 &
ol 1.600G0000 see
0o 1
SFOL 500.1330883 MH=
MUl 1H
Fl 10,51 uase
FLWL 25.00000000 W
F2 - Procesaing parameters
21 65536
=F 500.1300121 MA=
WDwW EM
EEB o
1B 0.30 Hz
EB Q
Fe 1.00

S$92
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— 137.30
T 135.29
77.41
77.16
76.90

120,14
T——128.08
— 97,64
—68.76
—2.19
— 30.69
——25.60

—21.27
TT—15.47

<

Current Data Parameters

() () MAME winn-4-137-3-ig1t-20201207
EXFPNO 2
PROCHO 1
F2 - Acguisgition Parameters
Me

Date_ 20201207
Time 19.04 h
INSTRUOM spect
PROBHD £119470_0233 |
PULFROG zgpg30
D 65536
3f SOLVENT cpels
s 100
Ds 4
125 MHZ 13C NMR SHH 29761,904 Hz
FIDRES 0.908261 Hz
:Xe) 1.1010048 sec
CDCI RG 206,72
3 DW 16.800 usec
DE .50 usec
TE Z295.2 E
Dl Z2,00000000 zec
D1l 0.,03000000 =zec
TDO 1
sFol 125.7703643 MHz
NUcl 1zc
Pl 2.75 uzec
FLW1 $4,00000000 W
SEOZ 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0.,46435000 W
PLW13 0,23387000 W
F2 - Processing parameters
5T 32768
SF 125.7577796 MHz
WDW EM
SSB 0
LE 1.00 Hz
GB 0
PC 1.40

S93
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Current Data Parametera

NEME winn—4-137-7-ia1t2-2020012
EXFNC 1
FROCHNO 1

E2 - Requisition Parameteras
Date_ 20210121

Time 2.38 h
INSTRUM apaot
FROEHD Z115470_0283 |
FULFROG =g 30

) §5536
SOLVENT coald

s 16

g z

SWH 10000.000 Hz
FIDEES ©.30517¢ H=
pute] 2.276759% aee
ot 3

DW 50.000 uvaae
LE £.50 uzec
TE 2%5.2 K
Dl 1.00000000 zee
TDO 1

sFOl 500.1230883 MH=
WIel 1H

Fl 10.91 usec
FLW1 25.00000000 W
F2 - Frocessing parameters
3T 65536

sF 500.1300125 MH=
WD EM

=SB 0

1B 0.30 H=
=B [+]

Pe 1.00

S94



159.24
e 130.42
TT—129.62
—113.88
—97.58

77.41

77.15

76.00
—68.60
—62.27
—55.39
—30.71
—25.61
—1%.53

<

Current Data Parameters

() () MAME winn-4-137-7-ig1t2-20200120
EXFPNO 2
PROCHO 1
F2 - Acguisgition Parameters
OMe

Date_ 20210121
Time 8.52 h
INSTRUOM spect
PROBHD £119470_0233 |
PULFROG zgpg30
D 65536
3g SOLVENT cDel3
s 258
Ds 4
125 MHZ 13C NMR SHH 29761,904 Hz
FIDRES 0.908261 Hz
:Xe) 1.1010048 sec
CDCI RG 206,72
3 DW 16.800 usec
DE .50 usec
TE Z295.2 E
Dl Z2,00000000 zec
D1l 0.,03000000 =zec
TDO 1
sFol 125.7703643 MHz
NUcl 1zc
Pl 2.75 uzec
FLW1 $4,00000000 W
SEOZ 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0.,46435000 W
PLW13 0,23387000 W
F2 - Processing parameters
5T 32768
SF 125.7577765 MHz
WDW EM
SSB 0
LE 1.00 Hz
GB 0
PC 1.40

S95
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M M Current Data Farametera
NEME vinn-4-137-6-ialt2-20Z00L121
eo O e EXPMO 1
FROCNO 1
OMe
F2 - Reguisition Parameters
h Date_ 20210121
Time 8.20 h
INSTRUM apeat
1 PROEHD 7119470_0283 |
500 MHz H NMR =
™ 65536
SOLVENT opel3
NS 16
cocl ; :
3 SWH 10000.,000 Hz
FIDFES 0.305176 Hz
ARG 3.2767999 see
R 102.6
oW 50.000 vsee
DE 6,50 uses
TE 295.1 K
ol 1.00000000 see
DO 1
sFol 500.1330883 MHz
Mucl 1H
Fl 10,91 veee
FLWL 25.00000000 W
F2 - Prowessing parameters
21
SF 500.1300123 MHz
WD EM
=323 )
1B 0.30 Hz
(=] Q
P 1.00
L A | MM L
1] Ll Bl E= R—|lwlo N|D|D
) ] SRS S|e|®
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(0] ) Current Data Parameters
MAME winn-4-137-6-iz1t2-20200120
EXPHNO 2
PROCHO 1
F2 - Acguisgition Parameters
Date_ 20210121
Time 8.34 h
MeO OMe INETRUM spect
PROBHD £119470_0233 |
OMe PULPROG zgpg30
D 65536
3h SOLVENT cpcl3
s 258
Ds 4
125 MHZ 13C NMR SHH 29761,904 Hz
FIDRES 0.908261 Hz
:Xe) 1.1010048 sec
CDCI RG 206,72
3 DW 16.800 usec
DE .50 usec
TE Z295.2 E
Dl Z2,00000000 zec
D1l 0.,03000000 =zec
TDO 1
sFol 125.7703643 MHz
NUcl 1zc
Pl 2.75 uzec
FLW1 $4,00000000 W
SEOZ 500.1320005 MHz
NUCZ 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0.,46435000 W
PLW13 0,23387000 W
F2 - Processing parameters
5T 32768
SF 125.7577734 MHz
WDW EM
SSB 0
LE 1.00 Hz
GB 0
PC 1.40

S97

T T T T T
200 180 160 140 120 100 80 60 40 20 0 pPpm



0
3i
500 MHz *H NMR
cDcl,

71.309
7.294

7.279
7.062
6.993
6.979

7.008
5.435
8957
934
915
912
626

%7.078
§
/
X
/
X

3.616
3.603

Current Data Farameters

MEME winn-4-138-1-ialt-20201222
EHFNO 1
PROCNO 1

FZ - Begquisition Parametara
Date_ 20201223

Time 8.33 h
INSTRUM apact
PROBHD  2119470_0283 |
FULFRO& =g30

TD 65536
SCLVENT Spel3

Mg 16

DS z

SWH 10000.000 Hz
FIDRES 0.305176 Hz
0 2.2767999 ase
R& 20.85

oW 50,000 nsae
DE 6.50 nsac
TE 295.2 K
Dl 1.00000000 ses
TDO 1

SFOL 500.1330883 MH=
MuCcl 1H

Pl 10.91 uses
PLWL 25.00000000 W
FZ - Processing parametara
ST 65528

sF 500,1300123 MH=
WhW EM

2SE o

LB 0.30 Hz
GB o

22} 1.00

2.14
2,11 —
1.05
1.00
1.1
1.14
1.11
2.22
4.06

S98



0
3i
125 MHz 3C NMR
cDcl,

—157.155

—129.467

—121.671
— 116.550

— 96.414

77.411
77.157
76.903

— 62.150

—30.503
—25.328
— 18.939

Current Data Farametera

NEME winn-4-139-1-ialt-20201222

EXFNO z

FROCNO 1

F2 - Requisition FPerametera

Date_ 20201223

Time 8.41 h

INSTRUM apeat

FROBHD  2119470_0223 |

FULFROG Zgpy 30

D §5536

SOLVENT cpel3

bi] 128

D5 4

SWH 25761.504 H=

FIDRES 0.5308261 H=

o 1.1010048 =ee

R 206.72

ow 15.800 vsee

DE 6.50 usec

TE 295.2 K

ol 2.00000000 see

D11 0.03000000 see

DO 1

=Fol 125.7703643 MH=

el 13c

Pl 9.75 usec

FLWL 94.00000000 W

sFO2 500.1320005 MHz

MUz 1H

CPDFRG[Z waltzls

FCFD2 20.00 nsae

FLWZ2 25.00000000 W

FLW1Z 0.46495000 W

PLW1Z 0.23387000 W

F2 - Processing parameters

sIT 32758

=F 125.757779§ MH=

wow EM

sSB 0

1B 1.00 Hz

@B 0

Fo 1.40
S99

|
200

|
180

160

|
120

100

g0

Prm
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U : F current Data Parametera
HAME winn-4-135-4-2-121t2-20200120
EXFNO 1
FROCNO 1
L3 F2 - Acquigition Farameters
3 Date_ 20210121
Time 2.1% h
INETEUM gpect
FROEHD £E113470_0283
MHz 'H NMR
Z T 65536
SQOLVENT Lo eleh R
ns 18
Dg 2
aWH 10000.000 Hz
3 FIDREE .30517% Hz
Fitel 2.278793% zec
R& 117.01
DN 50,000 usec
DR §.50 usec
TE 255.1 K
D1l 1.00000000 zec
TDO 1
SFO1 500.1330883 MH=
HUUC1 1H
Fl 10,91 usec
FLW1 253.00000000 W
F2 - Processing psrameters
&I 55536
EF 500.1200124 MHEz
WD EM
S55B o
LE Q.20 Hz
[==3 o
P 1.00

$100
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[s s AN Lo BN | [ea T ws N eV} [t ] " o] =1
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Current Data FParameters
NAME vinn-4-139-4-2-is1t2-202001%
EXFPHO 2
O (@) PROCIG 1
F2 - Acquisiticon Parameters
Date_ 20210121
F Time 9.28 h
INSTRUM gpect
PROBHD £113470_0283 |
PULPROG zgpg30
. TD 655386
3] SOLVENT cDel3
we 256
Ds 4
125 MHZ 13C NMR SWH 29761,904 Hz
FIDRES 0,3082¢l Hz
AQ 1.1010048 szec
CDCI RG 206.72
3 DW 16.800 usec
DE 6.50 usec
TE 285.2 K
D1 2.00000000 sec
D11 0.03000000 szec
TDO 1
SFOL 125.7703643 MHz
NUCl 13c
Fl 9.75 usec
PLWL 94.00000000 W
SFQZ 500,1320005 MHz
Nucz 1H
CPDFRG([2 waltzlé
PCPDZ 80,00 usec
PLWZ 25,00000000 W
PLW1Z 0.46495000 W
PLW13 0.23387000 W
FZ - Frocessing parameters
ST 32768
SF 125.7665629 MHz
WDW EM
S5B 0
LE 1.00 Hz
GB 0
PC 1.40
S101

| T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME vinn-4-139-4-2-121t2-2020012
O O EXPNO 3
PROCIO 1
FZ - Acquisition Parameters
Date_ 20210121
F Time 9.30 h
INSTRUM apect
PROBHD 2119470_0283 (
- PULFRCG zgflagn
3 TD 131072
J SOLVENT cDels
g 16
19 Ds 4
470 MHZ F N M R EWH 113636.367 Hz
FIDRES 1.733%53 Hz
AD 0.5767168 sec
CDCI RG 206.72
3 DW 4,400 usec
DE 6.50 uszec
TE 295.2 K
Dl 1.00000000 sec
TDO 1
SFOl 470.5453180 MHz
Hocl 19%
Fl 15.00 usec
PLWL 47.23500061 W
FZ - Processing parametsers
ET 65536
SF 470.5923772 MHz
WDW EM
S5B ")
LB 0.30 Hz
GB Q
FC 1.00

$102

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



7.5582
7.5426
6.8403
G.5247
3.8767
3.8543
T 3.8336
3.8025
3.5934
3.5801
2.0155
<~ 1.9441
1.8478
1.8402
1.7193
1.5770

U I Current Data Parametaers

— 5.37¢l

NEME winn-4-133-3-121t-20201222
EXPNO 1
FROCHND 1
3k F2 - Requizition Parameters
Data_ 20201223
Time 8.44 h
INSTRUM apeact
1 PROBHD  z119470_0283
500 MHz *H NMR Fnrroc
™ §553¢
SOLVENT CDel3

cDCl, : ;

SWH 10000.000 Hz
FIDRES 0.305176 Hz
X! 3.2767999 sew
RG 5
oW 50,000 uses
DE 5,50 uaes
IE 295.2 K
Dl 1.00000000 aec
DO 1
sFo1 500.1330883 MHz
Ul 1H
Fl 10.91 usec
PLW1 25.00000000 W
F2 - Provessing parameters
sI 55536
SF 500.1300120 MHz
WDW EM
=8B o
1B 0.30 Hz
B 0
Pe 1.00
. ) \)\‘L A
0 - (=] w3 w0y W%
% S S S| |e S|=
" '
- o —-— | | N
T T T T T T T 8103
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Current Data Parameters
MAME winn-4-139-3-ig1t-20201222
EXFPNO 2
(@) O PROCNG 1
F2 - Acguisgition Parameters
Date_ 20201223
I Time 8.51 h
INSTRUOM spect
PROBHD £119470_0233 |
PULFROG zgpg30
D 65536
3 k SOLVENT cpels
s 1z8
Ds 4
125 MHZ 13C NMR SHH 29761,904 Hz
FIDRES 0.908261 Hz
:Xe) 1.1010048 sec
CDCI RG 206,72
3 DW 16.800 usec
DE .50 usec
TE z295.1 K
Dl Z2,00000000 zec
D1l 0.,03000000 =zec
TDO 1
sFol 125.7703643 MHz
NUcl 1zc
Pl 2.75 uzec
FLW1 $4,00000000 W
SEOZ 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0.,46435000 W
PLW13 0,23387000 W
F2 - Processing parameters
5T 32768
SF 125.7577797 MH=z
WDW EM
SSB 0
LE 1.00 Hz
GB 0
PC 1.40
. - iy i " Wi " o

200

T
160

T
140

|
120

T
100

80

S$104
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Current Data Farametera

MEME Bndy-1-180-3-ialt-20220817
EXFNO 4
3 PROCNC 1
FZ - Beguisition Parametara
400 M H 1 Date_ 20220819
z 1H NMR
INSTRUM apact
PROEHD  Zl08618_0257 |
FPULFROG =2g30
CDCl -
3 SOLVENT CDela
NS 16
D5 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
0 4.0894465 sae
R& 203
oW 62,400 uzee
DE 6,50 neeo
TE 296.2 K
Dl 1.00000000 aee
TDO 1
SFOL 400.1324708 MH=
UL 1H
Pl 15.00 uses
PLWL 12.50000000 W
FZ - Processing parametara
=T 65536
3 400.1300098 MH=
WD EM
SSE o
LB 0.30 Hz
B o
P 1.00

o DA

S$105

0.99
2.06
0.98
1.00
1.06
1.03
1.07
1.15



0

100 MHz 3C NMR
cDcl,

—152.664

_~130.324

—127.727

n

— 123.957

122 .455
T™—117.059

96,919

77.475
77.157
76.840

—61.984

— 30.317
— 25.345

—18.483

200 180

120

100

80

60

20

Current Data Parameters

NEME Endy-1-180-3-1slt-20220817
E{PNC 5
FROCNG 1

F2 - RBeguisitien Parametera
Date_ Z0ZZ081%

Time 18.00 h
IMSTRUM spect
FROBHD  2108618_0257 |
FULFROG Zgpg30

) $553¢
SOLVENT cpels

NS 82

Dg 4

SWH 24038.461 H=
FIDRES 0.733596 Hz
o 1.3531488 zec
RE 203

oW 20.800 usec
DE §.50 uaee
TE 286.6 K

Dl 2.00000000 sec
oll 0.03000000 cex
TDO 1

sFol 100.6228258 MHz
UL 13¢

Pl 10.00 uaec
FLW1 51.00000000 W
SFOZ 400.1216005 MH=
NUC2 1H
CEDERG[2Z waltzld
FCFD2 90.00 uzec
PLW2 12.50000000 W
FLW12 0.34722000 W
PLW13 0.17465000 W
F2 - Procvessing parameters
31 32758

sE 100.6127565 MH=

S$106
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Current Data Farametera

MEME winn=4-13%-2-2-121£2-20210111
EXFNO 1
3m ProoNo :
FZ - Reguisiticon Parameters
500 M H 1 Date_ 20210111
z 'H NMR
INSTRUM apect

FROBHD  2115470_0283 (

FPULFROG =2g30
‘ D‘ o 65536
3 SOLVENT CDela

NS 16

D5 2

SWH 10000,000 Hz
FIDRES 0.305176 Hz
0 2.2767999 sae
R& 30.85

DW 50.000 usee
DE 5,50 usew
TE 295.1 K
Dl 1.00000000 aee
TDO 1

SFOL 500.1330883 MH=
UL 1H

Pl 10.91 uses
PLWL 25.00000000 ¥
FZ - Processing parametara
SI 85536

3 500.1300128 MH=
WD EM

SSE o

LB Q.30 Ha
B o

P 1.00

A ;

$107

1.16
2.07
1.07
1.00
1.20
1.1¢6
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Br
3m
125 MHZ 13C N MR g};ﬁo vmn—:l—lae—z—;—ialtz—zozmul

FPROCHO 1
FZ - Reguisition Parameters
Date_ 20210111
3 Time 18.43 h

INSTRUM spact
PROBHD  2112470_0283 |
PULFROS 2gpyg30

™ §5536
SOLVENT cDel3

NE 100

D= 4

SWH 29761.304 Hz
FIDRES 0.908261 Hz
o 1.1010048 aee
RG 117.01

oW 16,800 usee
DE 6.50 uaac
TE 235.2 K
Dl 2.00000000 sew
Dll 0.03000000 zae
DO 1

=FOl 125.7703643 MH=
mucl 13c

Fl 9.75 usec
FLWL 94. 00000000 W
SFO2 500.1320005 MH=
HuCZ 1H
CPDFRE[2 waltzlf
PCPD2 80.00 uaec
FLWZ 25.00000000 W
PLW12 0. 46495000 W
PLW13 0.23387000 W
F2 - Processing parameters
sIT 32768

sF 125.7577740 MH=

S$108
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O @)
U \©\Me furrent Date Parametera
NEME winn—4-1%0-3-c1my-20230103
EXPNO 1
FROCHND 1
F2 - Bequisition Parameatars
3n Date_ 20230103
Time 17.02 h
INSTRUM apeact
1 PROBHD  z119470_0283
500 MHz *H NMR Fnrroc
pas §5536
SOLVENT CDel3
ne 16
CDC : :
3 =WH 10000, 000 Hz
FIDRES 0.305176 Hz
o 3.2767998 aee
R& 3
oW 50.000 usae
DE 6.50 uvaew
TE 295.1 K
Dl 1.00000000 ase
DO 1
sF01 500.1330883 MH=
MUl 1H
Pl 10.91 ueac
PLWL 25.00000000 W
FZ - Frowessing parameters
sI §5536
sF 500.1300163 MH=
WD EM
SS8B 0
1B 0.30 Hz
[==] Q
P 1.00
...L__J L‘LJ L 4_.] 1 14J
P (P (=] < o iy =T | WS
| S S| |2 ol |3 @
| - - -— e |||l
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SAY

3n
125 MHz 13C NMR
CDCl,

154,95

—_—131.03

129,95

— 116.56
96.69
77.41
77.16

76.90

e S e TR | S

62 .16

— 30.55

—25.38
——20.69
T 18,00

Current Data Parameters

HAME
EXPHNO
PROCHO

winn-4-130-3-clm3-20230103

2
1

F2 - Acguisgition Parameters

Date_ 20230103

Time 18.26 h
INSTRUOM spect
PROBHD £119470_02383 |
PULFROG zgpg30

D 65536
SOLVENT cpels

ns 300

Ds 4

SWH 2%761.,904 Hz
FIDRES 0.908261 Hz
AD 1.1010048 sec
RG 163,39

DW 16.800 usec
DE .50 usec
TE 295.2 K

Dl 2,00000000 zec
D1l 0.,03000000 szec
TDO 1

sFOl 125.,7703643 MHz
NUcl 1zc

Pl 2.75 uzec
PLW1 84, 00000000 W
SFQ2 500.,1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0,4643%5000 W
PLW13 0,23387000 W

F2 - Processing parameters
5T 32768

sF 125.7577750 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

FC 1.40

200

T
120

T
100 80

S110
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tBu
30
500 MHz 1H NMR
CDCl,

[+o] o™ (=] o [o)] (=R~ AR [e=]
o |- S - S crel =
- o - — - - ||

9 8 7 6 5 4 3 2 1 ppm

<)
BROUKER
(><)

Current Data Parametera

NEME winn-4-139-8-ia1+2-2020012
EXFNC 1
FROCHNO 1

E2 - Requisition Parameteras
Date_ 20210121

Time 7.42 h
INSTRUM apaot
FROEHD Z115470_0283 |
FULFROG =g 30

) §5536
SOLVENT coald

s 16

g z

SWH 10000.000 Hz
FIDEES ©.30517¢ H=
pute] 2.276759% aee
ot 5

DW 50.000 uvaae
LE £.50 uzec
TE 2%5.2 K
Dl 1.00000000 zee
TDO 1

sFOl 500.1230883 MH=
WIel 1H

Fl 10.91 usec
FLW1 25.00000000 W
F2 - Frocessing parameters
3T 65536

sF 500.1300131 MH=
WD EM

=SB 0

1B 0.30 H=
=B [+]

Pe 1.00

S111
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Current Data Parameters
MAME winn-4-139-8-iz1t2-20200120
EXFPNO 2
(@] O PROCNG 1
F2 - Acguisgition Parameters
Date_ 20210121
tBLJ Time 7.56 h
INSTRUOM spect
PROBHD £119470_0233 |
PULFROG zgpg30
D 65536
30 SOLVENT cDel3
s 258
Ds 4
125 MHZ 13C NMR SHH 29761,904 Hz
FIDRES 0.908261 Hz
:Xe) 1.1010048 sec
CDCI RG 206,72
3 DW 16.800 usec
DE .50 usec
TE z295.1 K
Dl Z2,00000000 zec
D1l 0.,03000000 =zec
TDO 1
sFol 125.7703643 MHz
NUcl 1zc
Pl 2.75 uzec
FLW1 $4,00000000 W
SEOZ 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0.,46435000 W
PLW13 0,23387000 W
F2 - Processing parameters
5T 32768
SF 125.7577780 MHz
WDW EM
SSB 0
LE 1.00 Hz
GB 0
PC 1.40
" - i /. y JL y Juh&#ﬂﬁmnw

S112
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tBu
Current Data Parametera
MNEME Endy-1-180-2-121t-20220818

EXPNO 2
FROCHND 1
F2 - Requizition Parameters
3p Date_ 20220818
Time 14.40 h
INSTRUM apeact
1 PROBHD  Z108618_0257 |
400 MHz *H NMR Faros
pas §5536
SOLVENT CDel3
=) 18
CDC : :
3 =WH 2012.820 Haz
FIDRES 0.244532 H=z
o 4.0894465 aew
RG 203
oW 62,400 ueew
DE 6.50 uaew
TE 295.9 K
Dl 1.00000000 ase
TDO 1
SFol 400.,13247028 MH=
MUl 1H
Fl 15.00 vaeec
PLWL 12. 50000000 W
FZ - Frocessing parameters
sI §5536
sF 400.1300098 MH=
WD EM
SS8B 0
1B 0.30 H=
[==] Q
F 1.00

S113




YO

3p
100 MHz 3C NMR
cDcl,

— 154.18
— 138.00
—121.01
—114.42
— 5%6.24
77.47
76.84
—— 61.8¢
— 34.97
30,74
——25.45
—12.06

TT—126.66
T—130.12

_—127.25

Current Data Parameters

HAME
EXPHNO
PROCHO

Andy-1-180-2-iglt-2022081%8

3
1

F2 - Acguisgition Parameters

Date_ 20220813

Time 14.54 h
INSTRUOM spect
PROBHD 2108618_0257 |
PULFROG zgpg30

D 65536
SOLVENT cpels

ns 200

Ds 4

SWH 2403%.461 Hz
FIDRES 0.733596 Hz
AD 1.3631488 sec
RG 203

DW 20,800 usec
DE .50 usec
TE 296.8 K

Dl 2,00000000 zec
D1l 0.,03000000 szec
TDO 1

sFOl 100,6228298 MHz
NUcl 1zc

Pl 10.00 usec
PLW1 51.00000000 W
SFQ2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 30.00 usec
PLWZ 12.50000000 W
PLW1Z 0,34722000 W
PLW13 0,17465000 W

F2 - Processing parameters
5T 32768

sF 100.6127560 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

FC 1.40

200

ppm

S114



5.4214
5.4150
5.4086
3.9115

" 3.6337
3.5948
2.0598

<~ 1.9740

——1.8974
1.8195
1.7336
1.5640

o 2.2969

——5.7032
TT—g.6470
——3.9598

<)
BROUKER
(><)

KO)/O\ ; Me
Current Data Parametera
Me

MNEME winn-4-13%-%-121t-20210111
EXPNO 1
FROCHND 1
F2 - Requizition Parameters
3q Date_ 20210111
Time 18.58 h
INSTRUM apeact
1 PROBHD  z119470_0283
500 MHz *H NMR Faros
pas §5536
SOLVENT CDel3
=) 18
CDC : :
3 =WH 10000, 000 Hz
FIDRES 0.305176 Hz
o 3.2767998 aee
R& 5
oW 50,000 usae
DE 6.50 uvaew
TE 295.1 K
Dl 1.00000000 ase
TDO 1
SFol S500.1320882 MH=
MUl 1H
Fl 10.51 uvsec
PLWL 25.00000000 W
FZ - Frocessing parameters
sI §5536
sF 500.1300125 MH=
WD EM
SS8B 0
1B 0.30 H=
[==] Q
F 1.00

S115
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Me

3q
125 MHz 3C NMR
cDcl,

— 1537.1¢

—139.19

— 123.50

—114.28

— %6.27

77.41
77.16
76.90

<

— 62.08

— 30.55

——25.39
—21.53
—18.51

Current Data Parameters

MAME winn-4-13%-9-121t-20210111
EXFPNO 2
PROCHG 1

F2 - Acguisgition Parameters

Date_ 20210111

Time 19.03 h
INSTRUOM spect
PROBHD £119470_02383 |
PULFROG zgpg30

D 65536
SOLVENT cpels

ns 100

Ds 4

SWH 2%761.,904 Hz
FIDRES 0.908261 Hz
AD 1.1010048 sec
RG 206,72

DW 16.800 usec
DE .50 usec
TE 295.1 K

Dl 2,00000000 zec
D1l 0.,03000000 szec
TDO 1

sFOl 125.,7703643 MHz
NUcl 1zc

Pl 2.75 uzec
PLW1 84, 00000000 W
SFQ2 500.,1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0,4643%5000 W
PLW13 0,23387000 W

F2 - Processing parameters
5T 32768

sF 125.7577784 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

FC 1.40

S116

200

T
160

T
140

|
120

80
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— 6.7951
— 6.6h84
— 5.4042

13,9540
. 3.6388
= - 2.0096
—1.9042

<)
BROUKER
(><)

Me
(0] 0] Me
U turrent Data Parsmeters
HAME winn-4-133%-10-ig1t3-20200120
EXFNO 1
Me

FROCHO 1
F2 - Aoguisition Parameters
3r Date_ 20210121
Time 8.02 b
INSTRUM speact
FROEHD  L119470_0283 [
500 MHz 'H NMR =,
Z D 65538
SOLVENT “Dels
ns 16
Ds 2
EWH 10000000 Hz
3 FIDFES ©.30517% Hz
pa) 3.2747995 sec
RG 50.8
o 50,000 usec
DE 5.50 usec
TE 2%95.1 K
D1 1.00000000 sec
Do 1
EFOL 500.13308683 MHz
el
Fl 10,51 usec
FLWL 25.00000000 W
F2 - Frocessing psrameters
51 55525
SF 500,1300128 MHz
WD EM
5B [
LE 0.30 Hz
[=:3 o
PC 1.00

rﬂ")lﬂ fo o L] [l b d E B I Dl B2 S

[=1N0,] (=] - o M~ O|IMMO| e

~-lo - - |- ol eifai]|~ || o] — S117
9 8 7 6 5 4 3 2 1 ppm
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Current Data Parameters

HAME
EXPHNO
PROCHO

Me
Me

2
1

F2 - Acguisgition Parameters

Date_ 20210121
Time 8.1 h
INSTRUOM spect
PROBHD £119470_0233 |
PULFROG zgpg30
D 65536
3r SOLVENT cDel3
s 258
Ds 4
125 MHZ 13C NMR SHH 29761,904 Hz
FIDRES 0.908261 Hz
:Xe) 1.1010048 sec
CDCI RG 206,72
3 DW 16.800 usec
DE .50 usec
TE Z295.2 E
Dl Z2,00000000 zec
D1l 0.,03000000 =zec
TDO 1
sFol 125.7703643 MHz
NUcl 1zc
Pl 2.75 uzec
FLW1 $4,00000000 W
SEOZ 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0.,46435000 W
PLW13 0,23387000 W
F2 - Processing parameters
5T 32768
SF 125.7577766 MHz
WDW EM
SSB 0
LE 1.00 Hz
GB 0
PC 1.40

A A A A A o P e

T T T | T
200 180 160 140 120 100 80

winn-4-13%-10-islt2-2020012¢C
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Current Data Farametera

MEME winn=4-13%-5-2-121£-2020121%
EXFNO 1
35 FROCNC 1
FZ - Reguisiticon Parameters
500 M H 1 Date_ 20201216
z 'H NMR
INSTRUM apact

FROBHD  2115470_0283 (

FPULFROG =2g30
‘ D‘ o 65536
3 SOLVENT CDela

NS 16

D5 2

SWH 10000,000 Hz
FIDRES 0.305176 Hz
0 2.2767999 sae
R& 30.85

DW 50.000 usee
DE 5,50 usew
TE 295.1 K
Dl 1.00000000 aee
TDO 1

SFOL 500.1330883 MH=
UL 1H

Pl 10.91 uses
PLWL 25.00000000 ¥
FZ - Processing parametara
SI 85536

3 500.1300121 MH=
WD EM

SSE o

LB Q.30 Ha
B o

P 1.00

S119
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O,

3s

125 MHz 133C NMR

cDcl,

—154.584
151,174

—117.870
T—114.577

—97.406

77.412
77.157
76.903

—62.171
—55.727

—30.57%9
—25.344
—19.019

Current Data Farametera

NEME winn-4-139-5-2-is1t-2020121%6

EXFNO z

FROCNO 1

F2 - Requisition FPerametera

Date_ 20201216

Time 1%.18 b

INSTRUM apeat

FROBHD  2119470_0223 |

FULFROG Zgpy 30

D §5536

SOLVENT cpel3

bi] 100

D5 4

SWH 25761.504 H=

FIDRES 0.5308261 H=

o 1.1010048 =ee

R 206.72

ow 15.800 vsee

DE 6.50 usec

TE 295.2 K

ol 2.00000000 see

D11 0.03000000 see

DO 1

=Fol 125.7703643 MH=

el 13c

Pl 9.75 usec

FLWL 94.00000000 W

sFO2 500.1320005 MHz

MUz 1H

CPDFRG[Z waltzls

FCFD2 20.00 nsae

FLWZ2 25.00000000 W

FLW1Z 0.46495000 W

PLW1Z 0.23387000 W

F2 - Processing parameters

sIT 32758

=F 125.75777%9 MH=

wow EM

sSB 0

1B 1.00 Hz

@B 0

Fo 1.40
S120

|
200

|
120

100

g0

Prm
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U \©\ ¢urrent Dats Farameters
OBn HAME winn-4-135-6-2-121t2-20200120
EXENO 1
FPROCNC 1
F2 - Acquisition Farameters
Date_ 20210121
Time 9.35 h
INSTRUM spect
FROBHD E113470_0283
1 FULEROG zg30
Z T H5536
SOLVENT Lo eleh Rl
ns 14
Dg 2
CDCI SWH 1n000.000 Hz
3 FIDFES 0.30517% Hz
B 3.2787333 =zec
R 20.85
D& &0.000 uzec
DR §.50 usec
TE 2585.1
D1l 1.00000000 sec
TDO 1
SFO1 500.1330883 MH=
NHUC1 1H
Fl 10,91 usec
FLW1 253.00000000 W
F2 - Pracessing psrameters
&I 55526
EF S00.1200127 MHEz
WD EM
88B o
LE Q.20 Hz
[==3 o
P 1.00
L A A
] Q| P~ o < o 2] WO ||
ol I D el e 2 (< N ==
' f .
[t1] [aTI R ol - o — o ||| & S121
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Current Data Parameters
MAME winn-4-139-6-2-iglt2-202001Z
EXFPNO 2
O (@] PROCNG 1
F2 - Acguisgition Parameters
Date_ 20210121
OBn Time 9.50 h
INSTRUOM spect
PROBHD £119470_0233 |
PULFROG zgpg30
D 65536
3t SOLVENT cpels
s 258
Ds 4
125 MHZ 13C NMR SHH 29761,904 Hz
FIDRES 0.908261 Hz
:Xe) 1.1010048 sec
CDCI RG 206,72
3 DW 16.800 usec
DE .50 usec
TE Z295.2 E
Dl Z2,00000000 zec
D1l 0.,03000000 =zec
TDO 1
sFol 125.7703643 MHz
NUcl 1zc
Pl 2.75 uzec
FLW1 $4,00000000 W
SEOZ 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0.,46435000 W
PLW13 0,23387000 W
F2 - Processing parameters
5T 32768
SF 125.7577812 MH=z
WDW EM
SSB 0
LE 1.00 Hz
GB 0
PC 1.40
o " Aty it i i Dot e SHIRRHIEW LSRR JOL S S W AR

$122
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Current Data Farametera

MEME winn=7-1056-1-1al1t-20220807
EXFNO 1
3u FROCNC 1
FZ - Reguisiticon Parameters
500 M H 1 Date_ 20220807
z 'H NMR
INSTRUM apect

FROBHD  214%001_0010 (

FPULFROG =2g30
‘ D‘ o 65536
3 SOLVENT CDela

NS 16

D5 2

SWH 10000,000 Hz
FIDRES 0.305176 Hz
0 2.2767999 sae
R& 30.85

DW 50.000 usee
DE 10.00 vees
TE 296.2 K
Dl 1.00000000 aee
TDO 1

SFOL 500.1330883 MH=
UL 1H

Pl 11.25 uses
PLWL 17.35199928 W
FZ - Processing parametara
SI 85536

3 500.1300130 MH=
WD EM

SSE o

LB Q.30 Ha
B o

P 1.00

@] = =T O N o8] [l O N Oy [~ $123
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3u
125 MHz 13C NMR
CDCl,

—151.855

—142.938

_——110.371

T—109.403

—97.412

77.411
77.157
76.903

yd

62,142

T~ 60.728

— 30.480
—25.543
—19.311

Current Data Farametera

NEME winn-7-105-1-ialt-20230807

EXFNO z

FROCNO 1

F2 - Requisition FPerametera

Date_ 20230807

Time 17.46 b

INSTRUM apeat

FROBHD  214%001_0010 |

FULFROG Zgpy 30

D §5536

SOLVENT cpel3

bi] 200

D5 4

SWH 25761.504 H=

FIDRES 0.5308261 H=

o 1.1010048 =ee

R 206.72

ow 15.800 vsee

DE 18.00 usac

TE 296.1 K

ol 2.00000000 see

D11 0.03000000 see

DO 1

=Fol 125.7703643 MH=

el 13c

Pl 10.00 vsee

FLWL £1.00000000 W

sFO2 500.1320005 MHz

MUz 1H

CPDFRG[Z waltzls

FCFD2 20,00 nsae

FLWZ2 17.35199928 W

FLW1Z 0.34314999 W

PLW1Z 0.17260000 W

F2 - Processing parameters

sIT 32758

=F 125.7577735 MH=

wow EM

sSB 0

1B 1.00 Hz

@B 0

Fo 1.40
S124
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Current Data Farametera

MEME winn-7-110-1-ialt-20230810
EXFNO 1
3v PROCNC 1
FZ - Beguisition Parametara
400 M H 1 Date_ 20230810
z 1H NMR
INSTRUM apact
PROEHD  Zl08618_0257 |
FPULFROG =2g30
CDCl -
3 SOLVENT CDela
NS 16
D5 2
SWH 8012.820 Hz

1.00
1.01
0.9%
1.01
0.98
0.9%

1.07

1.08

FIDRES 0.244532 Hz
0 4.0894465 sae
R& 101

DW 62.400 veae
DE 5,50 usew
TE 295.8 K

Dl 1.00000000 aee
TDO 1

SFOL 400.1324708 MH=
UL 1H

Pl 15.00 uses
PLWL 12.50000000 W
FZ - Processing parametara
SI 85536

3 400.1300087 MH=
WD EM

SSE o

LB Q.30 Ha
B o

P 1.00

S$125



3v
100 MHz 13C NMR
CDCl,

———150.712

149,101

—138.469
—132.922

—124.136

— 98.250

77.473
77.156
76.838

— 65.657
T e2.,388

—30.515

—25.428
—19.347

Current Data Farametera

NEME winn-7-110-1-islt-20230810

EXFNO z

FROCNO 1

F2 - Requisition FPerametera

Date_ 20230810

Time 17.12 &b

INSTRUM apeat

FROBHD  Z108618_D257 |

FULFROG Zgpy 30

D §5536

SOLVENT cpel3

bi] 40

D5 4

SWH 24038.461 H=

FIDRES 0.7335%6 Hz

o 1.3631428 =ec

R 203

ow 20.800 usec

DE 6.50 usec

TE 296.3 K

ol 2.00000000 see

D11 0.03000000 see

DO 1

=Fol 100. 6223298 MH=

el 13c

Pl 10.00 vsee

FLWL 51.00000000 W

sFO2 400,131 6005 MHz

MUz 1H

CPDFRG[Z waltzls

FCFD2 90,00 usee

FLWZ2 12. 50000000 W

FLW1Z 0.34722000 W

PLW1Z 0.17465000 W

F2 - Processing parameters

sIT 32758

=F 100. 6127585 MH=

wow EM

sSB 0

1B 1.00 Hz

@B 0

Fo 1.40
S126
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7.935
7.933
7.915

F7.914
7.629
7.608
7.598
7.587
7.576
7.466
7.463
7.447
7.445
7.427
7.424
7.347
7.345
7.328
7.327
7.310
7.308
7.253
7.242
5.744
5.736
5.729
4.065
4.058
4.037
4.032
4.012
4.004
3.668
3.666
3.659
3.656
3.649
3.645
3.640
3.637
3.630
3.627
3.620
3.617
2.217
2.052
2.009
1.928
1.791
1.627

‘
-
f

|
X

)

0] O
J
3w

400 MHz *H NMR
cDcl,

TR e

Current Data Farametera

MEME

winn=7-110-2-1a1t-2023082810

EXFNO 1
PROCNC 1

FZ - Beguisition Parametara
Date_ 20230810
Time 17.17 h
INSTRUM apact
PROEHD  Zl08618_0257 |
FPULFROG =2g30

o 65536
SOLVENT CDel3

NS 16

D5 2

SWH 8012.820 Hz
FIDRES 0.244532 Hz
0 4.0894465 sac
R& 90.5

oW 62,400 uzee
DE 6,50 neeo
TE 295.8 K
Dl 1.00000000 aee
TDO 1
SFOL 400.1324708 MH=
UL 1H

Pl 15.00 uses
PLWL 12.50000000 W
FZ - Processing parametara
=T 65536

3 400.1300168 MH=
WD EM
SSE o

LB 0.30 Hz
B o

P 1.00

1.00

1.04
2.14
1.06
3.21

S127



127.212
126.158
120.834
114.687
113.995
112.059
77.473

77.155

124.561
122..841

— 156.251
—146.172
— 142,725
76.838
— 62.195
— 30.366
—25.321
—18.738

Z—123.491

J
X
\
Va

)

Current Data Farametera
NLME winn=Y-110-3-ialt-20230810
EXFPMO z

FROCHND 1
3W F2 - Requisition FPerametera
Date_ 20230810
Time 17.22 b
13 INSTRUM apeat
100 IVI HZ C N M R FROEHD BEl02618_0257 |
PULFROG =gRpyI0
D §5536
SOLVENT CLel3
CDC 2 .
3 D a
SWH 24038.461 H=
FIDRES 0.7335%6 Hz
o 1.3631428 =ec
R 203
ow 20.800 usec
DE 6.50 usec
TE 296.1 K
ol 2.00000000 see
D11 0.03000000 see
DO 1
=Fol 100. 6223298 MH=
el 13c
Pl 10.00 vsee
FLWL 51.00000000 W
sFO2 400,131 6005 MHz
MUCE 1H
CPDFPRG[2 walt=lg
FCFD2 90,00 usee
FLWZ2 12. 50000000 W
FLW1Z 0.34722000 W
PLW1Z 0.17465000 W
F2 - Prowesaing parametera
sIT 32758
=F 100. 6127596 MH=
WDW EM
S5B 0
1B 1.00 Hz
[==] o]
Fo 1.40

S$128

' | ' | ' | | | | ' | ' | ' \ ' \ ' | '
200 180 160 140 120 100 850 60 40 20 0 pprm



w© ~ oW O o oo o oW o NS
o) Hnom NO N oo I e B O S e
[Ep] oo el n s LA T B e e B} QW WO N Oy
™ [Eo RN To T s TS B o B e o B v o B e T s B oo | Q- s NN
r~ = = =r =r oo oo Lo B B I O e O e B e I e
Current Data Parametera
NEME winn—4-183-5-ialt-20230320
EXPNO 1
FROCHND 1
F2 - Requizition Parameters
3x Date_ 20220320
Time 12.52 h
INSTRUM apeact
1 PROBHD  Z108618_0257 |
400 MHz *H NMR Faros
pas §5536
SOLVENT CDel3
ne 16
CDC : :
3 =WH 2012.820 Haz
FIDRES 0.244532 H=z
o 4.0894465 aee
RG 71.8
oW 62,400 ueew
DE 6.50 uvaew
TE 295.4 K
Dl 1.00000000 ase
DO 1
sF01 400.1324708 MH=
MUl 1H
Pl 15.00 uveac
PLWL 12. 50000000 W
FZ - Frocessing parameters
sI §5536
sF 400.1300101 ME=
WD EM
SS8B 0
1B 0.30 Hz
[==] Q
P 1.00
A
—-— [ —— O 0| 0o Q
o ==l 2 ol S
. "
o Ll =] (2] || [~r]
T T T T T T T 8129



3x
100 MHz 13C NMR
CDCl,

—— 94.84

<

77.47
77.36
77.16
76,84

LR es] = < )

[ iTa] 3} Ly o m

™ o =) Ly a0

w0 ™Moo —
Current Data Parameters
NAME vinn-4-183-5-121t-20230320
EXFNO 2
FROCHO 1
F2 - Acguisition Paramsters
Date_ 20230320
Time 12.56 h
INSTRUM gpect
PROBHD 2108618_0257 (
PULPROG zgpg30
TD 65536
SOLVENT coels
Mg 37
Ds 4
SWH 24033%,4¢61 Hz
FIDRES 0.7335%6 Hz
AQ 1.3631438 sec
RG 203
DW 20,200 uzec
DE 5.50 usec
TE 296.0 K
Dl 2,00000000 sec
D1l 0.03000000 sec
TDO 1
SFol 100.6228298 MHz
NUCl 13c
Pl 10,00 nsec
PLW1 51.00000000 W
SFOZ 400.1316005 MHz
NUCZ 1H
CPDPRG[2 waltzlé
PCPDZ 30,00 uzec
PLWZ 12.50000000 W
PLW1Z2 0,34722000 W
PLW13 0,17465000 W
F2 - Processing parameters
5T 3278638
SF 100,6127571 MH=z
WD EM
SEB 0
LE 1.00 Hz
=B ")
FC 1.40

| - I L "

T
100

80

S$130



(Lo )
[selRS
0o
[Lejppte]

8 T B%n

B
B

4.5684
4.5618
4.5511
3.8833
3.827%
3.7535
3.7364
3.7295
3.7183
3.7124
3.6953
3.5081
3.4555
3.401¢
3.3851
3.3776
3.3686
3.3611
3.34406
1.8528
1.7735
1.7304
1.4742
1.4219
1.3284
0.92124
0.8940

¢urrent Data Parsmeters
HAME winn-4-183-13-1s1t2-20230323
EXENG 1
FROCHD 1
F2 - Acquisition Parameters
3 Date_ 20230329
y Time 16,22 h
INSTRUM apect
FROBHD  £10861%_0257 (
400 MHz 'H NMR
Z fes) 55536
SOLVENT @pels
nz 8
Ds 2
EWH 3012.820 Ha
3 FPIDRES ©.233532 Ha
2 1,0824465 sec
RG 54
oW 62,400 usec
DE §.50 uses
TR 235.3 K
D1 1.00000000 s=c
ToE 1
EFoL 400.1324708 Mz
UG 1H
Fl 15,00 usec
PL¥1 12.50000000 W
F2 - Processing parameters
5L 55536
3 400, 1300095 MHz
WD EM
R o
LE 0.30 Hz
B o
Pe 1.00
A e
(=4 WOy P o3| P 0O »
e e e e i b b -
.
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Current Data Parameters
NAME vinn-4-183-13-i21t2-2023032¢
EXFNO 2
O o FROCHO 1
\/\/ F2 - Acguisition Paramsters
Date_ 20230329
Time 16.27 h
INSTRUM gpect
PROBHD 2108618_0257 (
PULPROG zgpg30
TD 65536
3 SOLVENT cDel3
y Mg 15
Ds 4
13 SWH 24033.481 Hz
100 M HZ C N M R FIDRES 0.733596 Hz
AQ 1.3631438 sec
RG 203
CDCI DW 20,200 uzec
3 DE 5.50 usec
TE 298.3 E
Dl 2,00000000 sec
D1l 0.03000000 sec
TDO 1
SFol 100.6228298 MHz
NUCl 13c
Pl 10,00 nsec
PLW1 51.00000000 W
SFOZ 400.1316005 MHz
NUCZ 1H
CPDPRG[2 waltzlé
PCPDZ 30,00 uzec
PLWZ 12.50000000 W
PLW1Z2 0,34722000 W
PLW13 0,17465000 W
F2 - Processing parameters
5T 3278638
SF 100,6127562 MHz
WD EM
SEB 0
LE 1.00 Hz
=B
FC 1.40

S$132
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U \O Current Data Parameters

MNEME winn—-4-141-6-121t2-2020012
EXPNC 1
FROCHD 1
F2 - Requizition Parameters
3z Date_ 20210121
Time 10.14 h
INSTRUM apeact
1 PROBHD  z119470_0283 |
500 MHz 'H NMR R,
™ §5536
SOLVENT cDcl3
ws 1¢
CDCl £ :
3 EWH 10000, 000 Hz
FIDRES 0.30517¢ Haz
B 3.2767998 aee
R L]
oW 50.000 usae
DE 6.50 uveac
TE 295.1 K
pl 1.00000000 aec
TD 1
SFol S00,1320882 MH=
MUl 1H
Fl 10.51 uvsec
FLW1 25.00000000 W
F2 - Frocessing parameters
BT 65536
sF 500.1300126 MH=
WD EM
SS8B 0
1B 0.30 H=
=B e}
PC 1.00

S133

B 1096
10.94



— 956.9%0
77.41
77.16

0O

125 MHz 3C NMR
cDcl,

WWMMWWWWWM

76,90
76,77

—62.%4

35.78
33.45
31.48

current Data Parameters

NAME vinn-4-141-6-1i=1t2-20200120
EXFNO 2
FROCHO 1

F2 - Acguisition Paramsters
Date_ 20210121
Time 10.28 h
INSTRUM gpect
PROBHD 2119470_0283 (
PULPROG zgpg30

TD 65536
SOLVENT coels

Mg 256

Ds 4

SWH 29761.,904 Hz
FIDRES 0.%08261 Hz
AQ 1.1010048 sec
RG 206,72

DW 16.300 uzec
DE 5.50 usec
TE 295.2 K
Dl 2,00000000 sec
D1l 0.03000000 sec
TDO 1
SFol 125.7703643 MHz
NUCl 13c

Pl 9.75 nsec
PLW1 94, 00000000 W
SFOZ 500.1320005 MH=z
NUCZ 1H
CPDPRG[2 waltzlé
PCPDZ 30,00 uzec
PLWZ 25,00000000 W
PLW1Z2 0.,46435000 W
PLW13 0,23387000 W
F2 - Processing parameters
5T 3278638

SF 125,7577733 MHz
WD EM

SEB 0

LE 1.00 Hz
=B

FC 1.40

T T T T T
200 180 160 140 120 100 80

S134
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Current Data Parameters
NAEME winn-4-14%-12-12lt—-2020013%
EXPMNC 1
FROCNO 1
3aa F2 - Reguisitien Paramatara
Data_ 20210130
Time 13.42 b
1 INSTRUM apecht
500 MHz *H NMR
FULFROG =g 30
TD 65536
SOLVENT i sled ReY
CDCI ne g
3 Dz 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
5o 3.276799% sec
R& 63.76
oW 50.000 usee
DE §.50 uaes
TE 295.1 K
Dl 1.00000000 aee
DO 1
sFol 500.1330883 MH=
Hucl 1H
Pl 10.51 vaes
PLWL 25.00000000 W
F2Z - Proceasing paramstera
ST €5535
SF 500.1300122 MH=
WDwW EM
EEB Q
LE 0.30 Hz
CE o
Fe 1.00
[=] oy =t 0o |0 (3 =T || D
S elel |2 =2 | = ===
. f f '
e B I I I L I ) I L



——135.44

C) ()\\y/,/“\\\;;j;

3aa
125 MHz 13C NMR
CDCl,

—1146.44
— %&.5%0

77.41
77.16
76.90

A ko4 oo A NN e Y

WA

— 66,92
—— 62.45

— 34.33
— 30.82

—25.61

—1%.73

Current Data Parameters

HAME
EXPHNO
PROCHO

2
1

F2 - Acguisgition Parameters

Date_ 20210130

Time 18.49%9 h
INSTRUOM spect
PROBHD £119470_02383 |
PULFROG zgpg30

D 65536
SOLVENT cpels

ns 128

Ds 4

SWH 2%761.,904 Hz
FIDRES 0.908261 Hz
AD 1.1010048 sec
RG 206,72

DW 16.800 usec
DE .50 usec
TE 295.2 K
Dl 2,00000000 zec
D1l 0.,03000000 szec
TDO 1

sFOl 125.,7703643 MHz
NUcl 1zc

Pl 2.75 uzec
PLW1 84, 00000000 W
SFQ2 500.,1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0,4643%5000 W
PLW13 0,23387000 W

F2 - Processing parameters
5T 32768

sF 125.7577732 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

FC 1.40

T T T T
200 180 160 140 120

|
100 80

winn-4-148-12-ig1t-20200130
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3ab
500 MHz 'H NMR
CDCl,

— 5.,8358

5.0074
4,9731
4,9178
3.86873
3.8477
3.8293
3.7491
3.7337
3.7181
3.7032
3.4715
3.3965
3.3819
3.36862
3.3515
2.0881
2.0740
2.05897
2.0458

1.716¢
1.6722
1.6277
1.4251

Current Data Parametera

NEME winn—-4-141-7-is1+-20201228

EXENG 1

FROCND 1

E2 - Requisition Parameters

Date_ 20201228

Time 2Z1.2Z2 h

INSTRUM apaot

FROEHD Z115470_0283 |

FULFROG =g 30

) 85536

SOLVENT CDel3

NS 18

g 2

SWH 10000000 He

FIDEES 0.305176 H=

putel 3.276759% aew

R&

oW 50.000 usee

LE §.50 uwzec

TE Z2%5.2 K

ol 1.00000000 aec

TDO 1

POl 500.1330883 MH=

WIel 1H

Fl 10.91 usec

FLW1 25.00000000 W

EZ - Frovsssing parametars

sI 85536

SF S00,1200123 MH=

WD EM

=SB 0

1B 0.30 H=

=3 0

EBe 1.00
S137



138.89
—114.58
—%&.921

77.41

77.16

76.90

() ()\\v//”\\\v//”\\\sjf;

3ab
125 MHz 13C NMR
CDCl,

WA s A A oo

—67.51
— 62.39
T 29.32
25.68
25.60
— 1%.75

33,60
_—30.86

Current Data Parameters

HAME
EXPHNO
PROCHO

vinn-4-141-7-iglt-2020122%8

2
1

F2 - Acguisgition Parameters

Date_ 20201223

Time 21.28 h
INSTRUOM spect
PROBHD £119470_02383 |
PULFROG zgpg30

D 65536
SOLVENT cpels

ns 100

Ds 4

SWH 2%761.,904 Hz
FIDRES 0.908261 Hz
AD 1.1010048 sec
RG 206,72

DW 16.800 usec
DE .50 usec
TE 295.1 K

Dl 2,00000000 zec
D1l 0.,03000000 szec
TDO 1

sFOl 125.,7703643 MHz
NUcl 1zc

Pl 2.75 uzec
PLW1 84, 00000000 W
SFQ2 500.,1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0,4643%5000 W
PLW13 0,23387000 W

F2 - Processing parameters
5T 32768

sF 125.7577754 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

FC 1.40

T T T T T
200 180 160 140 120 100 80

S138



Sha

3ac

500 MHz *H NMR

cDcl,

4.6443
4.6375
4.86305

— 3.,8934
T—3.,8022
— 3.5828
TT—3.4815

2.5011
2.4962
2.4871
2.4823
2.4732
2.4684
1.%2702
1.9655
1.2610
1.8477
1.7868
1.7354
1.681%
1.6188
1.5034

sV Wiz

Current Data Parametera

NEME winn-4-149-10-i2lt-2020013
EXFNC 1
FROCHNO 1

E2 - Requisition Parameteras
Date_ 0210130

Time 12.1% h
INSTRUM apaot
FROEHD Z115470_0283 |
FULFROG =g 30

) §5536
SOLVENT coald

s 16

g z

SWH 10000.000 Hz
FIDEES ©.30517¢ H=
pute] 2.276759% aex
R S0.6

DW 50.000 uvaae
LE £.50 uzec
TE 2%5.2 K
Dl 1.00000000 zee
TDO 1

sFOl 500.1230883 MH=
WIel 1H

Fl 10.91 usec
FLW1 25.00000000 W
F2 - Frocessing parameters
3T 65536

sF 500.1300121 MH=
WD EM

=SB 0

1B 0.30 H=
=B [+]

Pe 1.00

S139



——98.809
_~—21.55

77.41
‘<77.16

76.50
——%9.30
—%5.62
—62.35
—— 30.64
—25.52

current Data Parameters

NAME vinn-4-149%-10-121t-20200130
EXFNO 2
O O FROCHO 1
V\\ F2 - Acguisition Paramsters
AN Date_ 20210130
Time 18.27 h
INSTRUM gpect
PROBHD 2119470_0283 (
PULPROG zgpg30
TD 65536
3a c SOLVENT cDols
Mg 123
Ds 4
13 SWH 29761.904 Hz
125 MHZ C NMR FIDRES 0.908261 Hz
AQ 1.1010048 sec
RG 206,72
CDCI DW 16.300 uzec
3 DE 5.50 usec
TE 295.2 K
Dl 2,00000000 sec
D1l 0.03000000 sec
TDO 1
SFol 125.7703643 MHz
NUCl 13c
Pl 9.75 nsec
PLW1 94, 00000000 W
SFOZ 500.1320005 MH=z
NUCZ 1H
CPDPRG[2 waltzlé
PCPDZ 30,00 uzec
PLWZ 25,00000000 W
PLW1Z2 0.,46435000 W
PLW13 0,23387000 W
F2 - Processing parameters
5T 3278638
SF 125,7577746 MHz
WD EM
SEB 0
LE 1.00 Hz
=B ")
FC 1.40

T T

A A B oAl

T T T T T
200 180 160 140 120 10

0 80

$140
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Current Data Parametera
MNEME winn—-4-131-2-121t-20201130
EXPNO 1
FROCHND 1
F2 - Requizition Parameters
5a Date_ 20201130
Time 16.28 h
INSTRUM apeact
1 PROBHD  z119470_0283
500 MHz *H NMR Faros
pas §5536
SOLVENT CDel3
=) 18
CDC : :
3 =WH 10000, 000 Hz
FIDRES 0.305176 Hz
o 3.2767998 aee
R& 5
oW 50,000 usae
DE 6.50 uvaew
TE 295.1 K
Dl 1.00000000 ase
TDO 1
SFol S500.1320882 MH=
MUl 1H
Fl 10.51 uvsec
PLWL 25.00000000 W
FZ - Frocessing parameters
sI §5536
sF 500.1300121 MH=
WD EM
SS8B 0
1B 0.30 H=
[==] Q
F 1.00

S141




7

5a
125 MHz 13C NMR
CDCl,

——138.43

RS ) (<]

= T — — 0o
. - o
W@ I m
[ (o] = e
— — e

——68.86
———67.11
——32.44

<

g |

——23.5%

Current Data Parameters

MAME winn-4-131-2-iglt-20201130
EXFPNO 2
PROCHG 1

F2 - Acguisgition Parameters

Date_ 20201130

Time 16.35 h
INSTRUOM spect
PROBHD £119470_02383 |
PULFROG zgpg30

D 65536
SOLVENT cpels

ns 115

Ds 4

SWH 2%761.,904 Hz
FIDRES 0.908261 Hz
AD 1.1010048 sec
RG 206,72

DW 16.800 usec
DE .50 usec
TE 295.2 K

Dl 2,00000000 zec
D1l 0.,03000000 szec
TDO 1

sFOl 125.,7703643 MHz
NUcl 1zc

Pl 2.75 uzec
PLW1 84, 00000000 W
SFQ2 500.,1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0,4643%5000 W
PLW13 0,23387000 W

F2 - Processing parameters
5T 32768

sF 125.7577804 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

FC 1.40

S142
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Current Data Parametera
NLME winn—4-137-8-1alt-20201210
EXPNO 1

FROCHND 1
Br
F2 - Requizition Parameters
5 Date_ 20201211
Time 5.37 h
INSTRUM apeact
1 PROBHD  z119470_0283
500 MHz *H NMR Faros
pas §5536
SOLVENT CDel3
=) 18
CDC : :
3 =WH 10000, 000 Hz
FIDRES 0.305176 Hz
o 3.2767998 aee
R& 5
oW 50,000 usae
DE 6.50 uvaew
TE 295.1 K
Dl 1.00000000 ase
TDO 1
SFol S500.1320882 MH=
MUl 1H
Fl 10.51 uvsec
PLWL 25.00000000 W
FZ - Frocessing parameters
sI §5536
sF 500.1300122 MH=
WD EM
SS8B 0
1B 0.30 H=
[==] Q
F 1.00

$143
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Br
5b
125 MHz 13C NMR
CDCl,

——137.52

—131.52
T 129%.54

—121.41

——103.27

77.41
77.16
76.90

<

—— 32.45

—23.53

Current Data Parameters

MAME winn-4-137-8-islt-20201210
EXFPNO 2
PROCHG 1

F2 - Acguisgition Parameters

Date_ 20201211

Time 5.43 h
INSTRUOM spect
PROBHD £119470_02383 |
PULFROG zgpg30

D 65536
SOLVENT cpels

ns 100

Ds 4

SWH 2%761.,904 Hz
FIDRES 0.908261 Hz
AD 1.1010048 sec
RG 206,72

DW 16.800 usec
DE .50 usec
TE 295.1 K

Dl 2,00000000 zec
D1l 0.,03000000 szec
TDO 1

sFOl 125.,7703643 MHz
NUcl 1zc

Pl 2.75 uzec
PLW1 84, 00000000 W
SFQ2 500.,1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0,4643%5000 W
PLW13 0,23387000 W

F2 - Processing parameters
5T 32768

sF 125.75777%8 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

FC 1.40

S144
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Current Data Parametera
NLME winn—4-137-%-1alt-20201210
EXPNO 1

I FROCHND 1
F2 - Requizition Parameters
5c Date_ 20201211
Time 5.47 h
INSTRUM apeact
1 PROBHD  z119470_0283
500 MHz *H NMR Faros
pas §5536
SOLVENT CDel3
=) 18
CDC : :
3 =WH 10000, 000 Hz
FIDRES 0.305176 Hz
o 3.2767998 aee
R& 5
oW 50,000 usae
DE 6.50 uvaew
TE 295.1 K
Dl 1.00000000 ase
TDO 1
SFol S500.1320882 MH=
MUl 1H
Fl 10.51 uvsec
PLWL 25.00000000 W
FZ - Frocessing parameters
sI §5536
sF 500.1300122 MH=
WD EM
SS8B 0
1B 0.30 H=
[==] Q
F 1.00

S145




_——138.19
TT—137.49
— 129.78
—103.26
—93.00

77.41

77.16

76.90
——32.44
——23.53

——2.14
TT— 67,10

Current Data Parameters

() () MAME winn-4-137-9-iz1t-20201210
EXFPNO 2
PROCHO 1
F2 - Acguisgition Parameters
Date_ 20201211

Time 5.52 h
INSTRUOM spect
PROBHD £119470_0233 |
| FULPROG zgpg30
D 65536
5c SOLVENT cDel3
s 100
Ds 4
125 MHZ 13C NMR SHH 29761,904 Hz
FIDRES 0.908261 Hz
:Xe) 1.1010048 sec
CDCI RG 206,72
3 DW 16.800 usec
DE .50 usec
TE Z295.2 E
Dl Z2,00000000 zec
D1l 0.,03000000 =zec
TDO 1
sFol 125.7703643 MHz
NUcl 1zc
Pl 2.75 uzec
FLW1 $4,00000000 W
SEOZ 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0.,46435000 W
PLW13 0,23387000 W
F2 - Processing parameters
5T 32768
SF 125.7577813 MH=z
WDW EM
SSB 0
LE 1.00 Hz
GB 0
PC 1.40

S146
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7.3355

0] 0]
ggj/@
5d
500 MHz *H NMR
cDcl,

7.2508
T.1922

__—1.9324

T 1.%012

1.8215
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Current Data Parametera

NEME winn—4-137-17-ialt-2020121
EXFNC 1
FROCHNO 1

E2 - Requisition Parameteras
Date_ 0201211

Time 6.43 h
INSTRUM apaot
FROEHD Z115470_0283 |
FULFROG =g 30

) §5536
SOLVENT coald

s 16

g z

SWH 10000.000 Hz
FIDEES ©.30517¢ H=
pute] 2.276759% aee
ot 5

DW 50.000 uvaae
LE £.50 uzec
TE 2%5.2 K
Dl 1.00000000 zee
TDO 1

sFOl 500.1230883 MH=
WIel 1H

Fl 10.91 usec
FLW1 25.00000000 W
F2 - Frocessing parameters
3T 65536

sF 500.1300133 MH=
WD EM

=SB 0

1B 0.30 H=
=B [+]

Pe 1.00

S147
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Current Data Parameters
MAME winn-4-137-17-ig1t-20201210
O (e} EXPNO 2
g FROCHO 1
(:| FZ - Acguisition Parameteras
Date_ 20201211
Time 6.4% h
INSTRUOM spect
PROBHD £119470_0233 |
PULFROG zgpg30
D 65536
5d SOLVENT cpels
s 100
Ds 4
125 MHZ 13C NMR SHH 29761,904 Hz
FIDRES 0.908261 Hz
:Xe) 1.1010048 sec
CDCI RG 206,72
3 DW 16.800 usec
DE .50 usec
TE Z295.2 E
Dl Z2,00000000 zec
D1l 0.,03000000 =zec
TDO 1
sFol 125.7703643 MHz
NUcl 1zc
Pl 2.75 uzec
FLW1 $4,00000000 W
SEOZ 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0.,46435000 W
PLW13 0,23387000 W
F2 - Processing parameters
5T 32768
SF 125.7577777 MHz
WDW EM
SSB 0
LE 1.00 Hz
GB 0
PC 1.40
" ” . ' " it " U y i .
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0

S5e

500 MHz *H NMR

cDcl,

8.181%2
8.1662

7.4862
7.4703

— 5.2124

L

1.97

__4.7998

T 4.7729
— 4.5800

1.11

T e

1

00

4.5533

——3,9368

TT—3.8698

-~ 2.0682

T —1.9370

T 1.2075

1.8667

Current Data Parametera

NEME winn—-4-137-11-ialt-2020121
EXFNC 1
FROCHNO 1

E2 - Requisition Parameteras
Date_ 20201211

Time §.05 h
INSTRUM apaot
FROEHD Z115470_0283 |
FULFROG =g 30

) §5536
SOLVENT coald

s 16

g z

SWH 10000.000 Hz
FIDEES ©.30517¢ H=
pute] 2.276759% aee
ot 5

DW 50.000 uvaae
LE £.50 usec
TE 2%5.1 K
Dl 1.00000000 zee
TDO 1

sFOl 500.1230883 MH=
WIel 1H

Fl 10.91 usec
FLW1 25.00000000 W
F2 - Frocessing parameters
3T 65536

sF 500.1300121 MH=
WD EM

=SB 0

1B 0.30 H=
=B [+]

Pe 1.00

S$149
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S5e
125 MHz 13C NMR
CDCl,

———147 .30

o] =g L
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Current Data Parameters
MAME winn-4-137-11-is1t-20201210
EXFPNO 2
PROCHO 1
F2 - Acguisgition Parameters
Date_ 20201211
Time 6.11 h
INSTRUOM spect
PROBHD £119470_0233 |
PULFROG zgpg30
D 65536
SOLVENT cpels
s 100
Ds 4
SWH 2%761.,904 Hz
FIDRES 0.908261 Hz
:Xe) 1.1010048 sec
RG 206,72
DW 16.800 usec
DE .50 usec
TE Z295.2 E
Dl Z2,00000000 zec
D1l 0.,03000000 =zec
TDO 1
sFol 125.7703643 MHz
NUcl 1zc
Pl 2.75 uzec
PLW1 84, 00000000 W
SFQ2 500.,1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0.,46435000 W
PLW13 0,23387000 W
F2 - Processing parameters
5T 32768
SF 125.7577786 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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5f Me
500 MHz 1H NMR
CDCl,

7.2575
T.2424
7.1693
7.1543

~

=

[

5.2274

1.2048
1.887¢6
1.8119
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= o Oy o o] =0 o
o [ Lt oW oY Ly 00w
o r— \Q =T oo N e el
Ly AT L A ooen o N
L2 =] (L || ™
a2 < el
ol |~ o o[+~

<)
BROUKER
(><)

Current Data Parametera

NEME winn—4-137-10-ialt-2020121
EXFNC 1
FROCHNO 1

E2 - Requisition Parameteras
Date_ 0201211

Time 5.56 h
INSTRUM apaot
FROEHD Z115470_0283 |
FULFROG =g 30

) §5536
SOLVENT coald

s 16

g z

SWH 10000.000 Hz
FIDEES ©.30517¢ H=
pute] 2.276759% aee
ot 5

DW 50.000 uvaae
LE £.50 usec
TE 2%5.1 K
Dl 1.00000000 zee
TDO 1

sFOl 500.1230883 MH=
WIel 1H

Fl 10.91 usec
FLW1 25.00000000 W
F2 - Frocessing parameters
3T 65536

sF 500.1300122 MH=
WD EM

=SB 0

1B 0.30 H=
=B [+]

Pe 1.00

S151



— 137.27

T 135.35
103.02
77.41
77.16
76.90

——129.14
T—1285.10

——68.73
——67.06
——32.43

— 23,57
—21.2¢6

<

Current Data Parameters

() () MAME winn-4-137-10-ig1t-20201210
EXFPNO 2
PROCHO 1
F2 - Acguisgition Parameters
Date_ 20201211
Time 6.02 h
Me

INSTRUOM spect
PROBHD £119470_0233 |
PULFROG zgpg30
D 65536
5f SOLVENT cpels
s 100
Ds 4
125 MHZ 13C NMR SHH 29761,904 Hz
FIDRES 0.908261 Hz
:Xe) 1.1010048 sec
CDCI RG 206,72
3 DW 16.800 usec
DE .50 usec
TE z295.1 K
Dl Z2,00000000 zec
D1l 0.,03000000 =zec
TDO 1
sFol 125.7703643 MHz
NUcl 1zc
Pl 2.75 uzec
FLW1 $4,00000000 W
SEOZ 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0.,46435000 W
PLW13 0,23387000 W
F2 - Processing parameters
5T 32768
SF 125.7577807 MHz
WDW EM
SSB 0
LE 1.00 Hz
GB 0
PC 1.40
. . . n ] .
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7.2803
7.2640
6.8687
— 5.,2048
T 4.8370
4.3988
3.7963
2.08656
1.9857
1.92205
1.8743
1.7981

= 4.4216
_"3,9704

_—6.8838
-~ 4.6598

T 7 =hGKER

Current Data Parametera
MNEME winn—4-137-13-1a1t-2020121
EXPMNC 1
PROCHD 1

OMe

F2 - Requizition Parameters
5 Date_ 20201211

Time .24 h

INSTRUM apeact
1 FROEHD z11%470_0283 |
500 MHz 'H NMR iR T
D §5534
SOLVENT CDol3
ng 1%
CDCl - :

3 SWH 10000.,000 Hz
FIDRES ©.30517¢ Hz
p.Ne) 3.2767999% aaw
R& L
oW 50.000 uvaee
DE 6.50 uzec
TE 255.1 K
Dl 1.00000000 aee
TDO 1
SFOl S500,1220882 ME=z
ILICL 1H
F1l 10.%1 uzec
FLW1 25.00000000 W
F2 - Frocessing parameters
=1 55538
2P 500,1300121 MHE=
WD BEM
SSEB Q
1B 0.30 H=
=B Q
P 1.00

LJ L M - ]

o0 [T} o« Wl o M| = N ||

N o ] A o S|=|~

(2] (a7} [ =] [=0 A (2 BR -] || ™ S$153
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58
125 MHz 3C NMR
cDcl,

152,20

——"130.47

TT~—129.60

113.87

102.9%1
77.41
77.16
76.90

<

Vo o s s et

—— 68.53
T—67.05

——55.35

—32.41

——23.57

Current Data Parameters

HAME
EXPHNO
PROCHO

2
1

F2 - Acguisgition Parameters

Date_ 20201211

Time 6.30 h
INSTRUOM spect
PROBHD £119470_02383 |
PULFROG zgpg30

D 65536
SOLVENT cpels

ns 100

Ds 4

SWH 2%761.,904 Hz
FIDRES 0.908261 Hz
AD 1.1010048 sec
RG 206,72

DW 16.800 usec
DE .50 usec
TE 295.2 K
Dl 2,00000000 zec
D1l 0.,03000000 szec
TDO 1

sFOl 125.,7703643 MHz
NUcl 1zc

Pl 2.75 uzec
PLW1 84, 00000000 W
SFQ2 500.,1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0,4643%5000 W
PLW13 0,23387000 W

F2 - Processing parameters
5T 32768

sF 125.75777%6 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

FC 1.40

200

T
160

T
100 80

winn-4-137-13-121t-20201210

S154
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¢urrent Data Farameters
Meo OMe HAME winn-4-137-12-121t2-20200120
EXENO 1
OM FROCHO 1
e F2 - Aoguisition Parameters
h Date_ 2ralolal
Time 8.57 h
INSTRUM speact
FROEHD  L119470_0283 [
500 MHz 'H NMR
Z T 65538
SOLVENT “Dels
ns 16
Ds 2
EWH 10000000 Hz
3 FIDFES ©.30517% Hz
pa) 3.2747995 sec
RG 53,28
o 50,000 usec
DE 5.50 usec
TE 2%95.1 K
D1 1.00000000 sec
Do 1
EFOL 500.13308683 MHz
el
Fl 10,51 usec
FLWL 25.00000000 W
F2 - Frocessing psrameters
51 55525
SF 500,1300126 MHz
WD EM
5B [
LE 0.30 Hz
[=:3 o
PC 1.00

‘ . Il Al ]

S§155

=T = wllo D H| O 0w r—
] * NS [ —|e|
- o —||— oifw| o — ||~

9 8 7 6 5 4 3 2 1 ppm



Ly o = "
™ = o L — oD o wy — o [~ W
. .. - . T o o] o [ < 0
oy [~ = Telse) . e e e - e . .
[fp} ™M o O |l VO N S O W0 o 18}
— — — — [l e e ) WO ™ o
O (@) Current Data Parameters
MAME winn-4-137-12-ig1t2-2020012¢
EXPHNO 2
PROCHO 1
F2 - Acguisgition Parameters
Date_ 20210121
Time 9.10 h
MeO OMe INSTRUM spect
PROBHD £119470_0233 |
OMe PULPROG zgpg30
D 65536
5h SOLVENT cpcl3
s 258
Ds 4
125 MHZ 13C NMR SHH 29761,904 Hz
FIDRES 0.908261 Hz
:Xe) 1.1010048 sec
CDCI RG 206,72
3 DW 16.800 usec
DE .50 usec
TE z295.1 K
Dl Z2,00000000 zec
D1l 0.,03000000 =zec
TDO 1
sFol 125.7703643 MHz
NUcl 1zc
Pl 2.75 uzec
FLW1 $4,00000000 W
SEOZ 500.1320005 MHz
NUCZ 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0.,46435000 W
PLW13 0,23387000 W
F2 - Processing parameters
5T 32768
SF 125.7577741 MH=z
WDW EM
SSB 0
LE 1.00 Hz
GB 0
PC 1.40

i } ) .
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g \© Current Data Paramsters
NEME vinn-4-15%3-is81t-20230105
1

EXPNO
PROCNO 1
5i PZ - Bcquisition Faramsters
Date_ 20230105
Time 16.325 h
1 INSTRUM spect
500 IVI H Z H N M R PEOEBHD Z115470_0283 |
PULPROG zg30
D 8553286
SCLVENT cDClz
CDC| : :
3 Dg z
EWH 10000.000 Hz
FIDRES 0.305176 He
B 2,ZT7TETIRE sec
Rz 117.01
DU 50.000 usee
DE 6,50 usec
TE Z%5.2 K
D1 1.00000000 se
TDO 1
BF0O1 S500.132308332 MHz
NUC 1
Fl 10,51 ussc
PLW1 25.00000000 W
FZ - Processing parameters
s8I 85538
BF 500.1300150 MH=z
WO EM
S8R o
LE 0.30 Hz
ZE [¢]
PC 1.00
I _— A _._/]b L

S§157




O
5i
125 MHz 13C NMR
CDCl,

157.27

— 12%.52

—— 121.63

— 1146.63

— 102.39

77.41
77.16
76.90

—6&,1%

— 32.83

— —23.58

Current Data Parameters

HAME
EXPHNO
PROCHO

winn-4-133-121t-20230105

2
1

F2 - Acguisgition Parameters

Date_ 20230105

Time 16.39 h
INSTRUOM spect
PROBHD £119470_02383 |
PULFROG zgpg30

D 65536
SOLVENT cpels

ns 50

Ds 4

SWH 2%761.,904 Hz
FIDRES 0.908261 Hz
AD 1.1010048 sec
RG 206,72

DW 16.800 usec
DE .50 usec
TE 295.1 K

Dl 2,00000000 zec
D1l 0.,03000000 szec
TDO 1

sFOl 125.,7703643 MHz
NUcl 1zc

Pl 2.75 uzec
PLW1 84, 00000000 W
SFQ2 500.,1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0,4643%5000 W
PLW13 0,23387000 W

F2 - Processing parameters
5T 32768

sF 125.7577746 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

FC 1.40

200

T
160

T
120

T
100

80
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500 MHz *H NMR

cDcl,

L

SR
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£
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125 MHz 133C NMR

cDcl,

$160

Prm
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Current Data Parameters

NAME vinn-4-147-3-1g1t-20200120
O O EXPHNG 3
PROCIO 1
<;’;:]// FZ - Acquisition Parameters
Date_ 20210121
F Time 1%.34 h
INSTRUM apect
PROBHD 2119470_0283 (
- PULFRCG zgflagn
5 TD 131072
J SOLVENT cDels
g 16
1 DS 4
470 M HZ H NM R EWH 113636.367 Hz
FIDRES 1.733%53 Hz
AD 0.5767168 sec
CDCI RG 206.72
3 DW 4,400 usec
DE 6.50 uszec
TE 295.1 K
Dl 1.00000000 sec
TDO 1
SFOl 470.5453180 MHz
Hocl 19%
Fl 15.00 usec
PLWL 47.23500061 W
FZ - Processing parametsers
ET 65536
SF 470.5923772 MHz
WDW EM
S5B ")
LB 0.30 Hz
GB Q
FC 1.00
1
S161
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8807
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RIS
96 E
100" %
910" F
820" F
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V

8609~
9189

SEC L~
265 L

500 MHz *H NMR

cDcl,

J_

L

SR
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eLL
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c9¢e

evL”
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LET —

5k
125 MHz 133C NMR

cDcl,

WWMLJ NS ST W T
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Prm
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7.358%
7.3558
7.3429
T.3329
7.2348

N

T

51
500 MHz *H NMR
cDcl,

12.01

o - -~ 0 [To RSO e B ¢ I PR o R So I - oo O

o M oo s~ oW O oy o W O N

e~ = — O [ R R ol e R ] Mooy OO N

— oy w o O oo Oy LIS SIS I e

M~ w0 n oo i s s L A e B B ] SN NN N

L. L. . A
o o= || =
S S|o =S
- |- || —

~ 1098

<)
BRUKER
(L ><)

Current Data Parametera

NEME winn—4-183-3-ia1t2-2023032
EXFNC 1
FROCHNO 1

E2 - Requisition Parameteras
Date_ 20230321

Time 15.51 h
INSTRUM apaot
FROEHD Z145001_0010 |
FULFROG =g 30

) §5536
SOLVENT coald

s 16

g z

SWH 10000.000 Hz
FIDEES ©.30517¢ H=
pute] 2.276759% aee
ot 5

DW 50.000 uvaae
LE 10.00 neec
TE 2%6.1 K
Dl 1.00000000 zee
TDO 1

sFOl 500.1230883 MH=
WIel 1H

Fl 11.25 usec
FLW1 17.25199928 W
F2 - Frocessing parameters
3T 65536

sF 500.1300124 MH=
WD EM

=SB 0

1B 0.30 H=
=B [+]

Pe 1.00

S164
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51
125 MHz 3C NMR
cDcl,

152.9%2

—130.28

127.71
—124.24
TT—122.58

117.61

— 103.53

77.41
77.16
76.90

<

—— 68.46

32.87

23.43

Current Data Parameters

HAME
EXPHNO
PROCHO

2
1

F2 - Acguisgition Parameters

200

|
120

T
100

80

Date_ 20230321

Time 15.53 h

INSTRUOM spect

PROBHD 2143001_0010

PULFROG zgpg30

D 65536

SOLVENT cpels

s 30

Ds 4

SWH 2%761.,904 Hz

FIDRES 0.908261 Hz

:Xe) 1.1010048 sec

RG 206,72

DW 16.800 usec

DE 18.00 usec

TE z98.1 K

Dl Z2,00000000 zec

D1l 0.,03000000 =zec

TDO 1

sFol 125.7703643 MHz

NUcl 1zc

Pl 10.00 usec

PLW1 T3.809%3756 W

SFQ2 500.,1320005 MHz

NUC2 1H

CPDPRG[2 waltzlé

PCPDZ2 80.00 usec

PLWZ 17.3519%%28 W

PLW1Z 0.,34314993 W

PLW13 0,17260000 W

F2 - Processing parameters

5T 32768

SF 125.7577783 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40
L

winn-4-183-3-islt2-20230321

S$165
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Br
g Current Data Parametera
MNEME winn-4-147-1-121t-20200121
EXPNO 1
FROCHND 1
F2 - Requizition Parameters
5m Date_ 20210121
Time 19.07 h
INSTRUM apeact
1 PROBHD  z119470_0283
500 MHz *H NMR Faros
pas §5536
SOLVENT CDel3
=) 18
CDC : :
3 =WH 10000, 000 Hz
FIDRES 0.305176 Hz
o 3.2767998 aee
R& L]
oW 50,000 usae
DE 6.50 uvaew
TE 295.2 K
Dl 1.00000000 ase
TDO 1
SFol S500.1320882 MH=
MUl 1H
Fl 10.51 uvsec
PLWL 25.00000000 W
FZ - Frocessing parameters
sI §5536
sF 500.1300110 MH=
WD EM
SS8B 0
1B 0.30 H=
[==] Q
F 1.00

S$166
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T

5m
125 MHz 13C NMR
CDCl,

153.87

— 133.35

—128.48
——123.03
— 117.37

77.41

— 113.67
— 103.52

L L R

200

| T
120 100 80

o o [} =

— o 9] [ <

[t e} o] 12}

[l e+ o o
Current Data Parameters
MAME winn-4-147-1-is1t-20200121
EXFPNO 2
PROCHO 1
F2 - Acguisgition Parameters
Date_ 20210121
Time 19.21 h
INSTRUOM spect
PROBHD £119470_0233 |
PULFROG zgpg30
D 65536
SOLVENT cpels
s 258
Ds 4
SWH 2%761.,904 Hz
FIDRES 0.908261 Hz
:Xe) 1.1010048 sec
RG 206,72
DW 16.800 usec
DE .50 usec
TE z295.1 K
Dl Z2,00000000 zec
D1l 0.,03000000 =zec
TDO 1
sFol 125.7703643 MHz
NUcl 1zc
Pl 2.75 uzec
PLW1 84, 00000000 W
SFQ2 500.,1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0.,46435000 W
PLW13 0,23387000 W
F2 - Processing parameters
5T 32768
SF 125.7577762 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

W A S W A Ao
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Me current Data Parametera

HAME. winn-4-190-2-clmBted-20230103
EXENO 1
PROCNO 1
F2 - Aoquisition Paremeters
Date_ 20230103
5 n Time 16,58 h
INSTRUM spect

FROBHD £115470_0282 |

500 MHz 'H NMR e

SOLWVENT ¢Dol3
ng 16
Dg 2

C DCI SWH 18000.000 Hz

3 FIDFES ©.305175 Hz

Y 3.2757999 sec
EG 102.6
bel] 50,000 usec
DE 6.50 usec
TE 295.1
D1 1.00000000 sec
DO 1
SPOL 500.1330883 MHz
nrel
Pl 10,91 usec
FLHL 25.00000000 W
F2 - Processing psrameters
51 55525
3F 500.1300128 MHz
WD EM
8B [
LE 0.30 Hz
GE o
B 1.00

S$168




[~ w e ol
[~ [T} - w — 0 O = S0 [
. . . Kol = Ml — ™ o] [
) oo I~ . . e . . . - .
iy SRS — W [ ) o o o o6
— — — an [~~~ el " eV} —
Current Data Parameters
MAME winn-4-1%0-2-clm8to%-202301C
EXFPNO 2
@) (@] PROCNG 1
F2 - Acguisgition Parameters
Date_ 20230103
“Ae Time 18.07 h
INSTRUOM spect
PROBHD £119470_0233 |
PULFROG zgpg30
D 65536
5 n SOLVENT cDel3
s 200
Ds 4
125 MHZ 13C NMR SHH 29761,904 Hz
FIDRES 0.908261 Hz
:Xe) 1.1010048 sec
CDCI RG 206,72
3 DW 16.800 usec
DE .50 usec
TE Z295.2 E
Dl Z2,00000000 zec
D1l 0.,03000000 =zec
TDO 1
sFol 125.7703643 MHz
NUcl 1zc
Pl 2.75 uzec
FLW1 $4,00000000 W
SEOZ 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0.,46435000 W
PLW13 0,23387000 W
F2 - Processing parameters
5T 32768
SF 125.7577740 MHz
WDW EM
SSB 0
LE 1.00 Hz
GB 0
PC 1.40
o sl - W " | N N " ﬁ N -
1 Py oy iy v o W . , o

T T
200 180 160

T
120

T
100
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T L
tBu
50
500 MHz 1H NMR
cDCl,
m l Hoh M i
%8 g 3/ els] (3
o fed \S -l ol = o
9 8 7 6 5 4 3 2 1 ppm

<)
BROUKER
(><)

Current Data Parametera

NEME winn—4-147-6-ia1+2-2020012
EXFNC 1
FROCHNO 1

E2 - Requisition Parameteras
Date_ 20210121

Time 1%.25 h
INSTRUM apaot
FROEHD Z115470_0283 |
FULFROG =g 30

) §5536
SOLVENT coald

s 16

g z

SWH 10000.000 Hz
FIDEES ©.30517¢ H=
pute] 2.276759% aee
ot 2

DW 50.000 uvaae
LE £.50 uzec
TE 2%5.2 K
Dl 1.00000000 zee
TDO 1

sFOl 500.1230883 MH=
WIel 1H

Fl 10.91 usec
FLW1 25.00000000 W
F2 - Frocessing parameters
3T 65536

sF 500.1300122 MH=
WD EM

=SB 0

1B 0.30 H=
=B [+]

Pe 1.00

S170
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Current Data Parameters
MAME winn-4-147-6-iz1t2-20200121
EXFPNO 2
(o) O PROCNG 1
F2 - Acguisgition Parameters
Date_ 20210121
tBU Time 19.39 h
INSTRUOM spect
PROBHD £119470_0233 |
PULFROG zgpg30
D 65536
50 SOLVENT cDel3
s 258
Ds 4
125 MHZ 13C NMR SHH 29761,904 Hz
FIDRES 0.908261 Hz
:Xe) 1.1010048 sec
CDCI RG 206,72
3 DW 16.800 usec
DE .50 usec
TE Z295.2 E
Dl Z2,00000000 zec
D1l 0.,03000000 =zec
TDO 1
sFol 125.7703643 MHz
NUcl 1zc
Pl 2.75 uzec
FLW1 $4,00000000 W
SEOZ 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0.,46435000 W
PLW13 0,23387000 W
F2 - Processing parameters
5T 32768
SF 125.7577731 MH=z
WDW EM
SSB 0
LE 1.00 Hz
GB 0
PC 1.40

S171
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tBu
g Current Data Parametera
MNEME winn—4-1283-4-121t-20230320

EXPNO 1
FROCHND 1
F2 - Requizition Parameters
5p Date_ 20230220
Time 18.1% h
INSTRUM apeact
1 PROBHD  Z108618_0257 |
400 MHz *H NMR Faros
pas §5536
SOLVENT CDel3
=) 18
CDC : :
3 =WH 2012.820 Haz
FIDRES 0.244532 H=z
o 4.0894465 aew
RG BO.6
oW 62,400 ueew
DE 6.50 uvaew
TE 295.4 K
Dl 1.00000000 ase
TDO 1
SFol 400.,13247028 MH=
MUl 1H
Fl 15.00 vaeec
PLWL 12. 50000000 W
FZ - Frocessing parameters
sI §5536
sF 400.1300101 ME=
WD EM
SS8B 0
1B 0.30 H=
[==] Q
F 1.00

ssfs g 213 E.f%: 5
—laillas - —I- “ll= @ S172
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T

5p
100 MHz 3C NMR
cDcl,

— 156.04
——138.18
——121.01
—114.58
— 101.80

77.47

77.16

76.84
—— 68.03
—— 34.86
T 32.93
29,98
—23.72

T~—126.74

127 .13

<

Current Data Parameters

HAME
EXPHNO
PROCHO

vinn-4-183-4-ig1t-20230320

2
1

F2 - Acguisgition Parameters

Date_ 20230320

Time 18.22 h
INSTRUOM spect
PROBHD 2108618_0257 |
PULFROG zgpg30

D 65536
SOLVENT cpels

ns 40

Ds 4

SWH 2403%.461 Hz
FIDRES 0.733596 Hz
AD 1.3631488 sec
RG 203

DW 20,800 usec
DE .50 usec
TE 295.38 K

Dl 2,00000000 zec
D1l 0.,03000000 szec
TDO 1

sFOl 100,6228298 MHz
NUcl 1zc

Pl 10.00 usec
PLW1 51.00000000 W
SFQ2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 30.00 usec
PLWZ 12.50000000 W
PLW1Z 0,34722000 W
PLW13 0,17465000 W

F2 - Processing parameters
5T 32768

sF 100.6127584 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

FC 1.40

200

ppm

S173
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Current Data Parametera
Me

MNEME winn—4-147-7-121t-20200120
EXPNO 3
FROCHND 1
F2 - Requizition Parameters
5q Date_ 20210121
Time 18,38 h
INSTRUM apeact
1 PROBHD  z119470_0283
500 MHz *H NMR Faros
pas §5536
SOLVENT CDel3
=) 18
CDC : :
3 =WH 10000, 000 Hz
FIDRES 0.305176 Hz
o 3.2767998 aee
R& 5
oW 50,000 usae
DE 6.50 uvaew
TE 295.1 K
Dl 1.00000000 ase
TDO 1
SFol S500.1320882 MH=
MUl 1H
Fl 10.51 uvsec
PLWL 25.00000000 W
FZ - Frocessing parameters
sI §5536
sF 500.1300122 MH=
WD EM
SS8B 0
1B 0.30 H=
[==] Q
F 1.00

S174
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Me

5q
125 MHz 3C NMR
cDcl,

— 157.25

——139.23

——123.40

114.27

102.22

77.41
77.16
76.90

<

— 68.07

—— 32.80

——23.58
T 21.53

Current Data Parameters

MAME vinn-4-147-7-ig1t-20200120
EXFPNO 4
PROCHG 1

F2 - Acguisgition Parameters

Date_ 20210121

Time 18.52 h
INSTRUOM spect
PROBHD £119470_02383 |
PULFROG zgpg30

D 65536
SOLVENT cpels

ns 258

Ds 4

SWH 2%761.,904 Hz
FIDRES 0.908261 Hz
AD 1.1010048 sec
RG 206,72

DW 16.800 usec
DE .50 usec
TE 295.2 K
Dl 2,00000000 zec
D1l 0.,03000000 szec
TDO 1

sFOl 125.,7703643 MHz
NUcl 1zc

Pl 2.75 uzec
PLW1 84, 00000000 W
SFQ2 500.,1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0,4643%5000 W
PLW13 0,23387000 W

F2 - Processing parameters
5T 32768

sF 125.75777%7 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

FC 1.40

S175
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Me
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Current Data Parametera
MNEME winn—4-147-2-121t-20200120
Me

EXPNO 1
FROCHND 1
F2 - Requizition Parameters
5r Date_ 20210121
Time 7.22 h
INSTRUM apeact
1 PROBHD  z119470_0283
500 MHz *H NMR Faros
pas §5536
SOLVENT CDel3
=) 18
CDC : :
3 =WH 10000, 000 Hz
FIDRES 0.305176 Hz
o 3.2767998 aee
R& 5
oW 50,000 usae
DE 6.50 uvaew
TE 295.1 K
Dl 1.00000000 ase
TDO 1
SFol S500.1320882 MH=
MUl 1H
Fl 10.51 uvsec
PLWL 25.00000000 W
FZ - Frocessing parameters
sI §5536
sF 500.1300125 MH=
WD EM
SS8B 0
1B 0.30 H=
[==] Q
F 1.00

o|m () M| D Il ol e
21 e b ] b B
=] - | Ll R
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Me
Me

5r
125 MHz 13C NMR
CDCl,

——155.10
—137.646
———135.57
124,14
T—123.03
——113.52
—— 102 .80

77.41

77.16

76.90
—68.04
—32.92

<

Current Data Parameters

HAME
EXPHNO
PROCHO

vinn-4-147-8-ig1t-20200120

2
1

F2 - Acguisgition Parameters

Date_ 20210121

Time 7.36 h
INSTRUOM spect
PROBHD £119470_02383 |
PULFROG zgpg30

D 65536
SOLVENT cpels

ns 258

Ds 4

SWH 2%761.,904 Hz
FIDRES 0.908261 Hz
AD 1.1010048 sec
RG 206,72

DW 16.800 usec
DE .50 usec
TE 295.2 K

Dl 2,00000000 zec
D1l 0.,03000000 szec
TDO 1

sFOl 125.,7703643 MHz
NUcl 1zc

Pl 2.75 uzec
PLW1 84, 00000000 W
SFQ2 500.,1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0,4643%5000 W
PLW13 0,23387000 W

F2 - Processing parameters
5T 32768

sF 125.7577807 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

FC 1.40

"y W

S177
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g \©\OMG Current Data Parameters
NEME winn—4-147-4-ia1t-20200120
EHFNO 1
FROCHNO 1
F2 - Beguisition Parametars
55 Date_ 20210121
Tima 5.27 h
INSTEUM apeact
1 PROBHD  z119470_0283
500 MHz *H NMR Faros
fa §EE3g
BOLVENT CDel3
e 1%
CDC g :
3 =WH 10000, 000 He
FIDREZ 0.305176 Ha
n 3.2767598 ase
R& g
oW 50,000 uaae
oE 6,50 uses
TE 285.1 K
D1 1.00000000 ase
ho 1
EFo1 500.1330883 MH=
UL 1H
F1 10.91 ueee
FLWL 2500006000 W
F2 - Frovesasing parametars
51 §E53E
=F 500.1300123 MA=
WD BEM
S8B e}
B 0.30 H=
[5=] 0
Pe 1.00
L) u‘UL . .
o | (=] oW W0
c|e S a|e| - =[S
.
o - —|—|™ || —
T T I T T 8178



77.41
77.16
76.90

— 154.65
——151.27
—11&8.08
— 114.67
—103.34

——67.98
——55.381
— 32.82
— —23.58

HAME
EXPHNO
PROCHO

<Oj/O\Ej\OMe

Current Data Parameters
vinn-4-147-4-ig1t-20200120

2
1

F2 - Acguisgition Parameters

Date_ 20210121
Time 5.41 h
INSTRUOM spect
PROBHD £119470_0233 |
PULFROG zgpg30
D 65536
55 SOLVENT cDel3
s 258
Ds 4
125 MHZ 13C NMR SHH 29761,904 Hz
FIDRES 0.908261 Hz
:Xe) 1.1010048 sec
CDCI RG 206,72
3 DW 16.800 usec
DE .50 usec
TE z295.1 K
Dl Z2,00000000 zec
D1l 0.,03000000 =zec
TDO 1
sFol 125.7703643 MHz
NUcl 1zc
Pl 2.75 uzec
FLW1 $4,00000000 W
SEOZ 500.1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0.,46435000 W
PLW13 0,23387000 W
F2 - Processing parameters
5T 32768
SF 125.7577736 MHz
WDW EM
SSB 0
LE 1.00 Hz
GB 0
PC 1.40

T T T T T
200 180 160 140 120 100 80
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g \©\OBI’1 Current Data Parametera
MNEME winn—4-147-5-121t-20200120
EXPNO 1
FROCHND 1
F2 - Requizition Parameters
5t Data_ 20210121
Time 5.45 h
INSTRUM apeact
1 PROBHD  z119470_0283
500 MHz *H NMR Fnrroc
™ §553¢
SOLVENT CDel3
=) 18
CDC E :
3 =WH 10000.000 Hz
FIDRES 0.305176 Hz
Y= 3.274799% asew
R& 5
oW 50,000 usec
DE 6,50 usec
TE 295.2 K
Dl 1.00000000 ase
TDO 1
SFol S500.1320882 MH=
MUl 1H
Fl 10.51 uvsec
PLWL 25.00000000 W
FZ - Frocessing parameters
sI §553¢
=F 500,1300121 MH=
WD EM
SS8B 0
1B 0.30 H=
[==] Q
F 1.00
k N . & \
N O | ™| D [e=] o [l |
LRSS S Sle ==
"
|| — || N - - o3| — 5180



UO\Q\OBn

5t
125 MHz 3C NMR
cDcl,

— 153.78
——151.45
—137.3¢
128,62
127.9%4
127.55
— 117.%5
T 115.76
——103.21
77.41
77.16
76.90
—— 7F0.62
T 67.94
—32.77
——23.54

<

Current Data Parameters

MAME vinn-4-147-5-ig1t-20200120
EXFPNO 2
PROCHG 1

F2 - Acguisgition Parameters

Date_ 20210121

Time 5.5% h
INSTRUOM spect
PROBHD £119470_02383 |
PULFROG zgpg30

D 65536
SOLVENT cpels

ns 258

Ds 4

SWH 2%761.,904 Hz
FIDRES 0.908261 Hz
AD 1.1010048 sec
RG 206,72

DW 16.800 usec
DE .50 usec
TE 295.2 K

Dl 2,00000000 zec
D1l 0.,03000000 szec
TDO 1

sFOl 125.,7703643 MHz
NUcl 1zc

Pl 2.75 uzec
PLW1 84, 00000000 W
SFQ2 500.,1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0,4643%5000 W
PLW13 0,23387000 W

F2 - Processing parameters
5T 32768

sF 125.7577846 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

FC 1.40

S181
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S5u
500 MHz *H NMR
CDCl,

o™ O o WO O P WO O O 0 SN I R e o |
O W [ —H o O AN SO Y OO W) I~ = — WO 5
SN oy M NN S YOy O O OY 000 O Y Y Oy o~
r~ - NeliNe} O W)Wy s s =0 =i 00 oo Mmoo I e

Current Data Farametera

MEME

winn=7-1056-2-1alt-20220807

EXFNO 1
PROCNC 1

FZ - Beguisition Parametara
Date_ 20230807
Time 17.51 h
INSTRUM apact
PROEHD  214%001_0010 |
FPULFROG =2g30

o 65536
SOLVENT CDel3

NS 16

D5 2

SWH 10000.000 Hz
FIDRES 0.305176 Hz
0 2.2767999 sae
R& 20.85

oW 50,000 neee
DE 10,00 uees
TE 296.1 K
Dl 1.00000000 aee
TDO 1
SFOL 500.1330883 MH=
UL 1H

Pl 11.25 uses
PLWL 17.35199928 W
FZ - Processing parametara
=T 65536

3 500.1300134 MH=
WD EM
SSE o

LB 0.30 Hz
B o

P 1.00

1.00
2.07
1.06
1
1
2.24
1.18
2.22
1.15

$182



S5u
125 MHz 13C NMR
CDCl,

—151.870

—142.908

_—110.370

T-109.288

—102.841

77.410
77.156
76.903
—687.224
— 60.684

—— 32.397

—23.509

Current Data Farametera

NEME winn-7-105-2-islt-20230807

EXFNO z

FROCNO 1

F2 - Requisition FPerametera

Date_ 20230807

Time 18.02 b

INSTRUM apeat

FROBHD  214%001_0010 |

FULFROG Zgpy 30

D §5536

SOLVENT cpel3

bi] 200

D5 4

SWH 25761.504 H=

FIDRES 0.5308261 H=

o 1.1010048 =ee

R 206.72

ow 15.800 vsee

DE 18.00 usac

TE 296.2 K

ol 2.00000000 see

D11 0.03000000 see

DO 1

=Fol 125.7703643 MH=

el 13c

Pl 10.00 vsee

FLWL £1.00000000 W

sFO2 500.1320005 MHz

MUz 1H

CPDFRG[Z waltzls

FCFD2 20,00 nsae

FLWZ2 17.35199928 W

FLW1Z 0.34314999 W

PLW1Z 0.17260000 W

F2 - Processing parameters

sIT 32758

=F 125.7577745 MH=

wow EM

sSB 0

1B 1.00 Hz

@B 0

Fo 1.40
S183
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g Curreat Data Farameters

MEME winn=7-110-2-1a1t-2023020%
EXFNO 1
5v FROCNC 1
FZ - Reguisiticon Parameters
400 M H 1 Date_ 20230809
z 'H NMR
INSTRUM apect

FROBHD  2l08618_0257 |(

FPULFROG =2g30
‘ D‘ o 65536
3 SOLVENT CDela

NS 16

D5 2

SWH 2012.220 Hz
FIDRES 0.244532 Hz
0 4.0894465 sac
R& 90.5

DW 62.400 veae
DE 5,50 usew
TE 295.% K

Dl 1.00000000 aee
TDO 1

SFOL 400.1324708 MH=
UL 1H

Pl 15.00 uses
PLWL 12.50000000 W
FZ - Processing parametara
SI 85536

3 400.13000%6 MH=
WD EM

SSE o

LB Q.30 Ha
B o

P 1.00

S184
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Cl

S5v
100 MHz 13C NMR
CDCl,

——150.613

T—149.08¢6

—138.42¢
— 133.073

—124.067

—103.60¢6

77,476
= 77.157

76.840

——67.352
- 65.535

—— 32.468

—23.482

Current Data Farametera

NEME winn-7-110-2-islt-2023080%
EXFNO z
FROCNO 1

F2 - Requisition FPerametera
Date_ 20230808

Time 18.04 b
INSTRUM apeat
FROBHD  Z108618_D257 |
FULFROG Zgpy 30

D §5536
SOLVENT cpel3

bi] 45

D5 4

SWH 24038.461 H=
FIDRES 0.7335%6 Hz
o 1.3631428 =ec
R 203

ow 20.800 usec
DE 6.50 usec
TE 296.2 K

ol 2.00000000 see
D11 0.03000000 see
DO 1

=Fol 100. 6223298 MH=
el 13c

Pl 10.00 vsee
FLWL 51.00000000 W
sFO2 400,131 6005 MHz
MUz 1H
CPDFRG[Z waltzls
FCFD2 90,00 usee
FLWZ2 12. 50000000 W
FLW1Z 0.34722000 W
PLW1Z 0.17465000 W
F2 - Processing parameters
sIT 32758

=F 100. 6127594 MH=
wow EM

sSB 0

1B 1.00 Hz
@B 0

Fo 1.40

S$185
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O
(0]
ol
5w

400 MHz *H NMR
cDcl,

7.943
7.924
1.633
7.585
7.474
7.453
7.435
1.357
7.339
1.321
1.276
7.270
1.260
6.107

|
E

6.095

4,200
4.180
4.165
4,145
4.052
4,033
4,017
3.997

)
\

2.489

2.082
1.955

1.00

O ON| | =
Of ||
—| ||

Current Data Farameters

MEME winn-7-110-4-ialt-20230809
EHFNO 1
PROCNO 1

FZ - Begquisition Parametara
Date_ 20230800
Time 18.09 h
INSTRUM apect
PROEHD  Zl08618_0257 |
FULFRO& =g30

TD 65536
SCLVENT Spel3

Mg 16

DS z

SWH 8012.820 Hz
FIDRES 0.244532 H=z
0 4.0894465 aac
R& 90,5

oW 62,400 uzae
DE 6.50 nsac
TE 296.1 K
Dl 1.00000000 ses
TDO 1

SFOL 400.1324708 MH=
MuCcl 1H

Pl 15.00 uses
PLWL 12. 50000000 W
FZ - Processing parametara
ST 65528

sF 400,1300099 MHz
WhW EM

2SE o

LB 0.30 Hz
GB o

22} 1.00

S186
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Current Data Farametera
NEME winn-7-110-4-islt-2023080%
EXFPMO z
FROCHND 1
5W F2 - Reguisition Parameters
Date_ 20230808
Time 18.21 kb
13 INSTRUM apeat
100 MHZ C NMR FROEHD BEl02618_0257 |
PULFROG =gRpyI0
D §5536
SOLVENT CLel3
CDC 2
3 D a
SWH 24038.461 H=
FIDRES 0.7335%6 Hz
o 1.3631428 =ec
R 203
ow 20.800 usec
DE 6.50 usec
TE 296.3 K
ol 2.00000000 see
D11 0.03000000 see
DO 1
=Fol 100. 6223298 MH=
el 13c
Pl 10.00 vsee
FLWL 51.00000000 W
sFO2 400,131 6005 MHz
MUCE 1H
CPDFPRG[2 walt=lg
FCFD2 90,00 usee
FLWZ2 12. 50000000 W
FLW1Z 0.34722000 W
PLW1Z 0.17465000 W
F2 - Prowesaing parametera
sIT 32758
=F 100. 6127599 MH=
WDW EM
S5B 0
1B 1.00 Hz
[==] o]
Fo 1.40
" — —— , L . N " \ by ,
e . W AR e A o o AN A , AR o Y
S187
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Current Data Parametera
HEME winn-4-183-6-Z0h-Z0Z30318
EXPNO 1
FROCHD 1
F2 - Beguisition Parametera
5x Data 20230318
Tima 15.34 h
INSTRUM apect
M H 1 H N M R PROBHD  5145001_0010
500 Z PULPROE =g 20
s §5536
SOLVENT cDcl3
CDCl = E
3 Ds z
=WH 10000.000 He
FIDRES 0.305176 Hz
o 3.2767898 ase
Re 13.21
oW 50,000 naas
oE 10.00 ueee
= 286.1 K
D1 1.00000000 sex
DO 1
EFo1 500.1330883 MH=
jiparehy 1H
Pl 11.25 ueee
PLwl 17.35159928 w
FZ - Frovessing paramaters
51 §E554
=F 500.1300121 MA=
WD EM
f=3=1=) e}
18 0.30 H=
[==] )
re 1.00
1
(=] oo o (=] 0w
S Rl < S
- o~ — < L]



0._0O._~

5x
100 MHz 13C NMR
CDCl,

103.79
77.47
77.15
76.84
—— 66,97
—62.75
——32.51
——23.68
—15.40

=

Current Data Parameters

HAME
EXPHNO
PROCHO

vinn-4-183-6-izlt-20230320

2
1

F2 - Acguisgition Parameters

Date_ 20230320

Time 12.48% h
INSTRUOM spect
PROBHD 2108618_0257 |
PULFROG zgpg30

D 65536
SOLVENT cpels

ns 150

Ds 4

SWH 2403%.461 Hz
FIDRES 0.733596 Hz
AD 1.3631488 sec
RG 203

DW 20,800 usec
DE .50 usec
TE 295.3 K

Dl 2,00000000 zec
D1l 0.,03000000 szec
TDO 1

sFOl 100,6228298 MHz
NUcl 1zc

Pl 10.00 usec
PLW1 51.00000000 W
SFQ2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 30.00 usec
PLWZ 12.50000000 W
PLW1Z 0,34722000 W
PLW13 0,17465000 W

F2 - Processing parameters
5T 32768

sF 100.6127556 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

FC 1.40

200
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Current Data Parametera
NEME winn-4-149-4-i21t-2020011%
EXPNO 1
FROCHND 1
F2 - Bequisition Paramatars
5y Date_ 20210119
Time 21.0% b
INSTRUM apeact
1 PROBHD  z119470_0283
500 MHz *H NMR Faros
pas §5536
SOLVENT CDel3
ne 16
cDC : :
3 =WH 10000, 000 Hz
FIDRES 0.305176 Hz
o 3.2767998 aee
R& L]
oW 50,000 usae
DE 6.50 uvaew
TE 295.1 K
Dl 1.00000000 ase
DO 1
sF01 500.1330883 MH=
MUl 1H
Pl 10.91 ueac
PLWL 25.00000000 W
FZ - Frowessing parameters
sI §5536
sF 500.1300121 MH=
WD EM
SS8B 0
1B 0.30 Hz
[==] Q
P 1.00
. n M h .
[e=] oW [l [+2] DN [{y]
S =2 |2 ST b b
' 1
- o]~ - b NN L]
T T T T T 8190



103,90
77.41
77.16
76.90

O\/\/

Sy
125 MHz 3C NMR
cDcl,

67.13
66.89
—1%.51
—14.02

AL A AP A O A o S b

T T T T |
200 180 160 140 120 100 80

Current Data Parameters
MAME winn-4-149-4-iz1t-2020011%
EXFPNO 2
PROCHO 1

F2 - Acguisgition Parameters
Date_ 20210119

Time 21.23 h
INSTRUOM spect
PROBHD £119470_0233 |
PULFROG zgpg30

D 65536
SOLVENT cpels

s 258

Ds 4

SWH 2%761.,904 Hz
FIDRES 0.908261 Hz
:Xe) 1.1010048 sec
RG 206,72

DW 16.800 usec
DE .50 usec
TE Z295.2 E

Dl Z2,00000000 zec
D1l 0.,03000000 =zec
TDO 1

sFol 125.7703643 MHz
NUcl 1zc

Pl 2.75 uzec
PLW1 84, 00000000 W
SFQ2 500.,1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0.,46435000 W
PLW13 0,23387000 W

F2 - Processing parameters
5T 32768

SF 125.7577728 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

S191
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O Current Date Parametera

MNEME winn—-4-14%-2-121t-2020011%
EXPNO 1
FROCHND 1
F2 - Requisition Parameters
52 Date_ 20210119
Time 22.02 b
INSTRUM apeact
1 PROBHD  z119470_0283
500 MHz *H NMR Faros
pas §5536
SOLVENT CDel3
=) 18
CDC : :
3 =WH 10000, 000 Hz
FIDRES 0.305176 Hz
o 3.2767998 aee
R& 5
oW 50,000 usae
DE 6.50 uvaew
TE 295.1 K
Dl 1.00000000 ase
TDO 1
SFol S500.1320882 MH=
MUl 1H
Fl 10.51 uvsec
PLWL 25.00000000 W
FZ - Frocessing parameters
sI §5536
sF 500.1300125 MH=
WD EM
SS8B 0
1B 0.30 H=
[==] Q
F 1.00
| W i
Q [L=] R (= M|
S — S =@ s
A i
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T
5z

125 MHz 3C NMR
cDcl,

102,04

77.41
77.16
77.11
76.90

66,60

T L
A Ny

T
140

T
120

T
100

Current Data Parameters
MAME winn-4-149-8-iz1t-2020011%
EXFPNO 2
PROCHO 1
F2 - Acguisgition Parameters
Date_ 20210119
Time 22,16 h
INSTRUOM spect
PROBHD £119470_0233 |
PULFROG zgpg30
D 65536
SOLVENT cpels
s 258
Ds 4
SWH 2%761.,904 Hz
FIDRES 0.908261 Hz
:Xe) 1.1010048 sec
RG 206,72
DW 16.800 usec
DE .50 usec
TE z295.1 K
Dl Z2,00000000 zec
D1l 0.,03000000 =zec
TDO 1
sFol 125.7703643 MHz
NUcl 1zc
Pl 2.75 uzec
PLW1 84, 00000000 W
SFQ2 500.,1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0.,46435000 W
PLW13 0,23387000 W
F2 - Processing parameters
5T 32768
SF 125.7577754 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

e " g
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~~3.8314

— 3.7311

3.6843

) 3.4589

3.41z2

2.,3405
2.3289

2.3133
2.2997
2.0289

T—1.7762

[T e B AR B SR BT o T o o | [Le]
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0O ~F
5aa
500 MHz 'H NMR
CDCl,
e |

3| |28l
Al (=] -

Current Data Parametera

NEME winn—-4-149-13-i2lt-2020013

EXFNC 1

FROCHNO 1

E2 - Requisition Parameteras

Date_ 20210130

Time 12.53 h

INSTRUM apaot

FROEHD Z115470_0283 |

FULFROG =g 30

) §5536

SOLVENT coald

s 16

g z

SWH 10000.000 Hz

FIDEES ©.30517¢ H=

pute] 2.276759% aee

ot 2

DW 50.000 uvaae

LE £.50 usec

TE 2%5.1 K

Dl 1.00000000 zee

TDO 1

sFOl 500.1230883 MH=

WIel 1H

Fl 10.91 usec

FLW1 25.00000000 W

F2 - Frocessing parameters

3T 65536

sF 500.1300122 MH=

WD EM

=SB 0

1B 0.30 H=

=B [+]

Pe 1.00
S194
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Current Data Parameters
MAME winn-4-149-13-is1t-20200130
EXFPNO 2
O O / PROCHO 1
~ NS
F2 - Acguisgition Parameters
Date_ 20210130
Time 19.00 h
INSTRUOM spect
PROBHD £119470_0233 |
PULFROG zgpg30
D 65536
5aa SOLVENT cDel3
s 1z8
Ds 4

125 MHZ 13C NMR s 29761.904 Hz

0.908261 Hz

:Xe) 1.1010048 sec
C DCI RG 206,72
3 DW 16.800 usec
DE .50 usec
TE Z295.2 E
Dl Z2,00000000 zec
D1l 0.,03000000 =zec
TDO 1
sFol 125.7703643 MHz
NUcl 1zc
Pl 2.75 uzec
PLW1 84, 00000000 W
SFQ2 500.,1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0.,46435000 W
PLW13 0,23387000 W
F2 - Processing parameters
5T 32768
SF 125.7577727 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

S$195
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5.8362
5.7549
5.0993
5.0868
5.0141
5.0071
5.0038
4.9799
4.9766
4.97238
4.9696
4.9449
4,9427
4.9406
4.,9387
4,9364
4,9225
4,9203
4,91864
4,9160
3.8278
3.8195
3.6668
3.8206
3.3846
3.3391
2.0795
2.064%
2.0502
2.0388
2.0363
2.0338
2.0225
1.7677
1.5%38%
1.5362
1.4550
1.3945

[ B%n

Current Data Parametera
NEME winn—4-145-5-ia1t-20200119
EHFNO 1
FROCHNO 1
F2 - Bequisition Paramatars
5a Date_ 20210119
Tima 22.20 b
INSTEUM apeact
1 PROBHD  z119470_0283
500 MHz *H NMR Faros
fa §EE3g
BOLVENT CDel3
e 1%
CDC = :
3 =WH 10000, 000 He
FIDREZ 0.305176 Ha
n 3.2767898 ase
R& 5
oW 50,000 usae
oE 6,50 uses
TE 285.1 K
D1 1.00000000 ase
ho 1
EFo1 500.1330883 MH=
UL 1H
F1 10.91 ueee
FLWL 2500006000 W
FZ - Frowessing parameters
51 §E53E
=F 500.1300123 MA=
WD BEM
S8B e}
B 0.30 H=
[5=] 0
Pe 1.00
\ .
(=] || o | 2] oy <r oy =T
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Current Data Parameters
MAME winn-4-149-3-1i=s1t-20200119
EXPHNO 2
O / PROCHO 1
\\///\\\///\\\///
F2 - Acguisgition Parameters
Date_ 20210119
Time 22.34 h
INSTRUOM spect
PROBHD £119470_0233 |
PULFROG zgpg30
D 65536
5a b SOLVENT cDel3
s 258
Ds 4
125 MHZ 13C NMR SHH 29761,904 Hz
FIDRES 0.908261 Hz
:Xe) 1.1010048 sec
CDCI RG 206,72
3 DW 16.800 usec
DE .50 usec
TE z295.1 K
Dl Z2,00000000 zec
D1l 0.,03000000 =zec
TDO 1
sFol 125.7703643 MHz
NUcl 1zc
Pl 2.75 uzec
FLW1 $4,00000000 W
SEOZ 500.1320005 MHz
NUCZ 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0.,46435000 W
PLW13 0,23387000 W
F2 - Processing parameters
5T 32768
SF 125.7577740 MHz
WDW EM
SSB 0
LE 1.00 Hz
GB 0
PC 1.40
mmmwmmmmmmwmmmmmmwmmwmmmm

T T T T T
200 180 160 140 120 100 80
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g Current Data Parametera
MNEME winn—4-145%-11-1ialt-2020013
EXPNC 1
FROCHD 1
F2 - Requisition Parameters
5ac Date_ 20210130
Time 18.31 h
INSTRUM apeact
1 PROBHD  Z119470_0283 |
500 MHz 'H NMR e
™ §553¢
SOLVENT cDcl3
NE 16
cocl i :
3 =WH 10000,000 Hz
FIDRES ©.305176 Hz
O 3.276789% ase
R 3
oW 50.000 usac
DE §.50 usac
= 295.2 K
Dl 1.00000000 sas
TD 1
SFol S00,1320882 MH=
MUl 1H
Fl 10.51 uvsec
FLW1 25.00000000 W
F2 - Procesaing parameters
BT 65536
sF 500.1300123 MH=
WD EM
SS8B 0
1B 0.30 H=
=B e}
PC 1.00
o, JJ
Q | 1) 1) L] L T A )
S —lale ol [o|=|2
— N|—| (2] NN |~



104,01
77.16
76.90

— 60,22

77.41

——81.61

s

5ac
125 MHz 13C NMR
CDCl,

— 67,09

TT— 5,30

32.45

——23.48
—20.13

Current Data Parameters

HAME
EXPHNO
PROCHO

2
1

F2 - Acguisgition Parameters

Date_ 20210130

Time 18.3% h
INSTRUOM spect
PROBHD £119470_02383 |
PULFROG zgpg30

D 65536
SOLVENT cpels

ns 128

Ds 4

SWH 2%761.,904 Hz
FIDRES 0.908261 Hz
AD 1.1010048 sec
RG 206,72

DW 16.800 usec
DE .50 usec
TE 295.2 K
Dl 2,00000000 zec
D1l 0.,03000000 szec
TDO 1

sFOl 125.,7703643 MHz
NUcl 1zc

Pl 2.75 uzec
PLW1 84, 00000000 W
SFQ2 500.,1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0,4643%5000 W
PLW13 0,23387000 W

F2 - Processing parameters
5T 32768

sF 125.7577747 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

FC 1.40

L

T T T T T
200 180 160 140 120 100 80

vinn-4-14%-11-i21t-20200130
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U \©\Me ¢urrent Data Farameters
NAME Andy-1-181-1-islt-2-20220812
EXENO 4
FROCHO 1
F2 - Aoguisition Parameters
Ga Date_ 20220812
Time 18,56 h
INSTRUM spect
FROEHD  L10861% 0257 (
400 MHz 'H NMR
T 65538
SOLVENT “Dels
ns 16
Ds 2
EWH 8012.820 Hz
3 FIDFES ©.244532 Hz
pa) 1.0854465 sec
RG 114
o 62,400 usec
DE 5.50 usec
TE 295.8 K
D1 1.00000000 sec
Do 1
EFOL 400,1324708 MHz
el
Fl 15,00 usec
FLWL 12.50000000 &
F2 - Frocessing psrameters
51 55525
SF 4001300098 MHz
WD EM
5B [
LE 0.30 Hz
[=:3 o
PC 1.00
L A
= o o © w3 [+2) W ||
ol |S S S S =l 12]5||=
. . .
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Current Data Parameters
MAME Andy-1-181-1-iglt-2-20220812
EXFPNO 5
(@) S FROCNO 1
F2 - Acguisgition Parameters
Date_ 20220812
Me Time 19.04 h
INSTRUOM spect
PROBHD 2108613_0257 |
PULFROG zgpg30
D 65536
Ga SOLVENT cDel3
s 10z
Ds 4
100 MHZ 13C NMR SHH 24038,461 Hz
FIDRES 0.733596 Hz
:Xe) 1.3631488 sec
CDCI RG 203
3 DW 20,800 usec
DE .50 usec
TE Z98.0 K
Dl Z2,00000000 zec
D1l 0.,03000000 =zec
TDO 1
sFol 100.622829% MHz
NUcl 1zc
Pl 10.00 usec
FLW1 5100000000 W
SEOZ 400,1314005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 30.00 usec
PLWZ 12.,50000000 W
PLW1Z 0,34722000 W
PLW13 0,17465000 W
F2 - Processing parameters
5T 32768
SF 100.612757% MHz
WDW EM
SSB 0
LE 1.00 Hz
GB 0
PC 1.40

S201

T T T T T
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7.5550
7.5354
5.2267
5.2167
5.2121
5.2028

—7.1803
T 7.1007
———4.,1972
TT—4.1428
——— 3.6312
TT— 13,5755

Me
(@) S
SAs
6b

400 MHz *H NMR
cDcl,

R BV S U S e )

wosr o~ — UM

[ R e e = )]

O O Oy e Uy

P

[V S I AV B B
Current Data Paramsters
NAME REndy-181-4-is1t-20Z220317
EXPNO 4
PROCNO 1
PZ - Bcquisition Faramsters
Date_ Z0z2z0817
Time 1%.08 h
INSTRUM spect
PEOEBHD Z108618_0257 |
PULPROG zg30
D 8553286
SCLVENT cDClz
Nz 18
D 2
EWH 012,820 Hz
FIDRES 0.244532 He
B 4,085844d465 sec
Rz %0, 5
DU 62.400 usec
DE 6,50 usec
TE Z55.6 K
D1 1.00000000 se
TDO 1
BF0O1 400,1224708 MHz
NUC 1
Fl 15,00 ussc
PLW1 1Z2.50000000 W
FZ - Processing parameters
s8I 85538
BF 400.,1300108 MH=
WO EM
S8R o
LE 0.30 Hz
ZE [¢]
PC 1.00

Xz} D || (00

Sl 12 e
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Current Data Parameters
MAME Andy-181-4-1ig1t-20220817
Me EXFPNO 5
PROCHO 1
O S F2 - Acguisgition Parameters
Date_ 20220817
Time 19.17 h
INSTRUOM spect
PROBHD 2108613_0257 |
PULFROG zgpg30
D 65536
Gb SOLVENT cpels
s 10e&
Ds 4
100 MHZ 13C NMR SHH 24038,461 Hz
FIDRES 0.733596 Hz
:Xe) 1.3631488 sec
CDCI RG 203
3 DW 20,800 usec
DE .50 usec
TE Z98.3 K
Dl Z2,00000000 zec
D1l 0.,03000000 =zec
TDO 1
sFol 100.622829% MHz
NUcl 1zc
Pl 10.00 usec
FLW1 5100000000 W
SEOZ 400,1314005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 30.00 usec
PLWZ 12.,50000000 W
PLW1Z 0,34722000 W
PLW13 0,17465000 W
F2 - Processing parameters
5T 32768
SF 100.6127582 MHz
WDW EM
SSB 0
LE 1.00 Hz
GB 0
PC 1.40
T T N - v ’ i — N o~ - , " v A | min , L ] .

T T T T
160 140 120 100 80
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U \©\t8u Current Data Paramsters
NAME REndy-181-3-is81t-20&Z20817
EXPNO 2
PROCNO 1
6c PZ - Bcquisition Faramsters
Date_ Z0z2z0817
Time 12.55 h
1 INSTRUM spect
400 IVIHZ H NMR PEOEBHD Z108618_0257 |
PULPROG zg30
D 8553286
SCLVENT cDClz
CDC| : :
3 Dg z
EWH 012,820 Hz
FIDRES 0.244532 He
B 4,085844d465 sec
Rz 114
DU 62.400 usec
DE 6,50 usec
TE Z5%5.5 K
D1 1.00000000 se
TDO 1
BF0O1 400,1224708 MHz
NUC 1 1H
Fl 15,00 ussc
PLW1 1Z2.50000000 W
FZ - Processing parameters
s8I 85538
BF 400.,1300108 MH=
WO EM
S8R o
LE 0.30 Hz
ZE [¢]
PC 1.00
b P L
0wl ®» o «© P =T ||| wn
el e e < b |
. . .
ol ed -— —-— —-— ||| =]
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6cC
100 MHz 13C NMR
CDCl,

——150.14
——131.79
TT—131.21
—126.01
—35.68
77.47
76.284
— 64.54
31.74
31.41
——25.68
—21.79

——34.63
~C

Current Data Parameters

HAME
EXPHNO
PROCHO

Andy-181-3-121t-20220817

3
1

F2 - Acguisgition Parameters

Date_ 20220817

Time 19.03 h
INSTRUOM spect
PROBHD 2108618_0257 |
PULFROG zgpg30

D 65536
SOLVENT cpels

ns 104

Ds 4

SWH 2403%.461 Hz
FIDRES 0.733596 Hz
AD 1.3631488 sec
RG 203

DW 20,800 usec
DE .50 usec
TE 296.2 K

Dl 2,00000000 zec
D1l 0.,03000000 szec
TDO 1

sFOl 100,6228298 MHz
NUcl 1zc

Pl 10.00 usec
PLW1 51.00000000 W
SFQ2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 30.00 usec
PLWZ 12.50000000 W
PLW1Z 0,34722000 W
PLW13 0,17465000 W

F2 - Processing parameters
5T 32768

sF 100.6127564 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

FC 1.40

200

ppm

§205
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6d
500 MHz *H NMR
cDcl,

O ooy s G Mmoo ~ =p &N H Do
oV (N O N oM oo o & HC N M W©
o N [+ I pa RN ] —~ N [ Ri] Ly oy 0 o0 o Oy
SO0 N ™ — — [LelTa] O O 0 WD
[ S S n N & oo o

<)
BRUKER
(<)

Current Data Parametera
NEME winn—4-1%0-4-121t-20230104
EXPNG 1
PROCNS 1

E2 - Requisition Parameters
Date_ 20230104

Time 15.31 h
INSTRUM apaot
FROEHD Z115470_0283 |
FULFROG =g 30

) 85536
SOLVENT Dol

NS 18

Ls 2z

SWH 10000.000 Hz
EIDRES 0.205176 Hz
pute] 3.276759% aew
F& 62,76

DW 50.000 uvaae
LE £.50 uweew
TE Z%5.1 K
ol 1.00000000 aec
TDO 1

sFol 500.1330883 MH=
WIel 1H

Fl 10.91 usec
FLW1 25.00000000 W
EZ - Frocessing parametars
sI 8553

&F S00.1300120 MH=
WD EM

S558B [+]

1B 0.30 H=
=3 0

Fe 1.00

S206
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6d
125 MHz 3C NMR
cDcl,

133.99
132,92
132.31
—— 85.44
77.41
77.16
76.90
—— 64.58
—31.54
——25.56
—21.65

7
e
T
T—129.01

Current Data Parameters

HAME
EXPHNO
PROCHO

vinn-4-130-4-izlt-20230104

2
1

F2 - Acguisgition Parameters

Date_ 20230104

Time 15.34 h
INSTRUOM spect
PROBHD £119470_02383 |
PULFROG zgpg30

D 65536
SOLVENT cpels

ns 50

Ds 4

SWH 2%761.,904 Hz
FIDRES 0.908261 Hz
AD 1.1010048 sec
RG 186,15

DW 16.800 usec
DE .50 usec
TE 295.1 K

Dl 2,00000000 zec
D1l 0.,03000000 szec
TDO 1

sFOl 125.,7703643 MHz
NUcl 1zc

Pl 2.75 uzec
PLW1 84, 00000000 W
SFQ2 500.,1320005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 80.00 usec
PLWZ 25.00000000 W
PLW1Z 0,4643%5000 W
PLW13 0,23387000 W

F2 - Processing parameters
5T 32768

sF 125.7577768 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

FC 1.40

200

S207
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Current Data Parametera
MNEME winn—4-1%0-5-121t-20230104
EHFNO 1
FROCHNO 1
F2 - Bequisition Parameatars
6e Date_ 20230104
Tima 15.38 h
INSTEUM apeact
1 PROBHD  z119470_0283
500 MHz *H NMR Faros
fa §EE3g
BOLVENT CDel3
=) 18
CDC = :
3 =WH 10000, 000 He
FIDREZ 0.305176 Ha
n 3.2767898 ase
Re 163,58
oW B0 000 usas
oE 6,50 uses
TE 285.2 K
Dl 1.00000000 ase
TDO 1
SFol S500.1320882 MH=
UL 1H
Fl 10.51 uvsec
FLWL 2500006000 W
FZ - Frowessing parameters
51 §E53E
=F 500.1300102 MA=
WD BEM
S8B e}
1B 0.30 H=
[5=] 0
F 1.00
M JL_LU x I, NP
o M~ M~ <t m(o|o]a](w
S - - « NN(=eNe
" ]
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oS~

6be
125 MHz 13C NMR
CDCl,

——— 82.05
77.41
77.16
76.90

——64.86

——31.55

——24.48

T—22.02

—15.24

25,77

current Data Parameters

NAME vinn-4-190-5-iglt-20230104
EXFNO 2
FROCHO 1

F2 - Acguisition Paramsters
Date_ 20230104
Time 15.52 h
INSTRUM gpect
PROBHD 2119470_0283 (
PULPROG zgpg30

TD 65536
SOLVENT coels

Mg 256

Ds 4

SWH 29761.,904 Hz
FIDRES 0.%08261 Hz
AQ 1.1010048 sec
RG 186.15

DW 16.300 uzec
DE 5.50 usec
TE 295.2 K
Dl 2,00000000 sec
D1l 0.03000000 sec
TDO 1
SFol 125.7703643 MHz
NUCl 13c

Pl 9.75 nsec
PLW1 94, 00000000 W
SFOZ 500.1320005 MH=z
NUCZ 1H
CPDPRG[2 waltzlé
PCPDZ 30,00 uzec
PLWZ 25,00000000 W
PLW1Z2 0.,46435000 W
PLW13 0,23387000 W
F2 - Processing parameters
5T 3278638

SF 125,7577726 MHz
WD EM

SEB 0

LE 1.00 Hz
=B ")

FC 1.40

200

S209
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Current Data Paramsters
NAME REndy-181-5-is81t-20&E20817
EXPNO [
PROCNO 1
6f PZ - Bcquisition Faramsters
Date_ Z0z2z0817
Time 1%.22 h
1 INSTRUM spect
400 IVIHZ H NMR PEOEBHD Z108618_0257 |
PULPROG zg30
D 8553286
SCLVENT cDClz
CDC| : :
3 Dg z
EWH 012,820 Hz
FIDRES 0.244532 He
B 4,085844d465 sec
Rz 20,6
DU 62.400 usec
DE 6,50 usec
TE Z55.6 K
D1 1.00000000 se
TDO 1
BF0O1 400,1224708 MHz
NUC 1 1H
Fl 15,00 ussc
PLW1 1Z2.50000000 W
FZ - Processing parameters
s8I 85538
BF 400,130042% MH=
WO EM
S8R o
LE 0.30 Hz
ZE [¢]
PC 1.00
»| oy o | [ ~|lo
] e e e B ==
. " 0
o~ - |||~ N | = S210
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128.55
126,54
77.16
76.84

77.47

__—80.60

— 138.65
—64.42

__—129.08
\_

6f
100 MHz 3C NMR
cDcl,

—— 34.03
—30.51

——25.75
—21.74

Current Data Parameters

HAME
EXPHNO
PROCHO

Andy-181-5-121t-20220817

7
1

F2 - Acguisgition Parameters

Date_ 20220817

Time 19.30 h
INSTRUOM spect
PROBHD 2108618_0257 |
PULFROG zgpg30

D 65536
SOLVENT cpels

ns 99

Ds 4

SWH 2403%.461 Hz
FIDRES 0.733596 Hz
AD 1.3631488 sec
RG 203

DW 20,800 usec
DE .50 usec
TE 296.2 K

Dl 2,00000000 zec
D1l 0.,03000000 szec
TDO 1

sFOl 100,6228298 MHz
NUcl 1zc

Pl 10.00 usec
PLW1 51.00000000 W
SFQ2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPDZ2 30.00 usec
PLWZ 12.50000000 W
PLW1Z 0,34722000 W
PLW13 0,17465000 W

F2 - Processing parameters
5T 32768

sF 100.6127601 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

FC 1.40

A o A A bt ool s b

T T T T T
200 180 160 140 120 100 80
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