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Experimental

All solvents used in the reaction were analytical grade. (S)-BINOL (1), (R)-1,1’-binaphthyl-2,2’-
diyl hydrogenphosphate (4), (1R,2R)-5, and (15,25)- 5 were gifted by Synthesis with Catalyst
Pvt. Ltd., India. The enantiopurity of (S)-BINOL (1) was confirmed by high performance liquid
chromatography (HPLC) analysis (Shimadzu LC-2010HT) using the Chiralpak AD-H column,
before using it for the synthesis of chiral solvating agents (S5)-2, (S)-3a, (5)-3b, (5)-3¢, (5)-3d.
The (R)- and (S)- 2-amino-3-phenylpropan-1-ol (6) were synthesized from D-phenylalanine and
L-phenylalanine respectively by following the reported procedure.! The (R)- and (S)-secondary
amines (7-11) were synthesized from (R)-(+)-1-phenylethylamine and (S)-(-)-1-
phenylethylamine respectively by treating with their corresponding aldehydes following the
reported procedure.? The D-phenylalanine, L-phenylalanine, (R)-(+)-1-phenylethylamine and (S)-
(-)-1-phenylethylamine were purchased from sigma Aldrich. '"H and 3C-NMR, spectra were
recorded on Bruker AVANCE NEO 400MHz FT-NMR spectrometers. Tetramethylsilane as an
internal reference in the NMR solvent at ambient temperature was used. The reference value
used for TMS in deuterated chloroform (CDCl;) was 0.00 ppm for '"H-NMR and BC-NMR
spectra. The reference values used for residual chloroform in deuterated chloroform (CDCl;)
were 7.26 ppm and 77.0 ppm for 'H- and '3C-NMR spectra, respectively. The optical rotation
was taken using Rudolph digipol polarimeter. HRMS analysis of secondary amines (7-11) was
performed on Agilent 6520 Q-TOF Mass spectrometer. UV-vis spectra were recorded on
Shimadzu spectrophotometer (UV-2600). The compounds were purified by column
chromatography using silica gel (230-400 mesh). All the known compounds (S5)-2, (S)-3a, (S)-
3b, (5)-3c, (5)-3d, (R/S)-6, (R/S)-7, (R/S)-8, (R/S)-9, (R/S)-10, (R/S)-11, (5)-12, (S)-13, (S)-14a,
(S)-14b, (S)-14c, (S)-14d were characterized by 'H- and '3C-NMR spectroscopy.



HPLC Chromatograms
(£)-BINOL (1)

HPLC conditions: Chiralpak AD-H column, hexane/isopropyl alcohol = 80/20, flow rate = 1.0

mL/min, wavelength = 230 nm, temperature = 25 °C.

600

Peak Ret. Time Area Height Conc. Area%
1 12.645 6260074 | 342745 50.188 50.188
2 15.204 6213293 | 283388 49.812 49.812
Total 12473366 | 626133 | 100.000 100.000

(S)-BINOL (1)

HPLC conditions: Chiralpak AD-H column, hexane/isopropyl alcohol = 80/20, flow rate = 1.0

mL/min, wavelength = 230 nm, temperature = 25 °C. Enantiomeric excess = >99.99 %: tg =

15.30 min (major).

800




Peak | Ret. Time Area Height Conc. Area%
1 15.308 16776975 748223 100.000 | 100.000
Total 16776975 748223 100.000 | 100.000

General procedure for all the experiments

The analyte (0.0125-0.2 mmol) and chiral solvating agent (0.0125-0.1 mmol) were directly
mixed in an NMR tube and dissolved in 0.6 mL chloroform-d. After shaking the NMR tube for
30 seconds, 'H-, 13C-, and '"F-NMR spectra were recorded on a 400 MHz NMR spectrometer at

25 °C and well-resolved resonance peaks were observed for both the enantiomers present in an

analyte. The enantiopurity was calculated by integrating the resonance peaks observed for each

of the enantiomers of an analyte from their respective 'H-, 13C-, and '’F-NMR spectra.
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Figure 1. Partial stacked plot of 'TH-NMR spectrum (400 MHz, CDC]l;) for the different experiments performed
using variable concentrations (A) [0.0125 mmol (a), 0.025 mmol (b), 0.05 mmol (c), and 0.1 mmol (d)] of (5)-3a
with 0.05 mmol of rac-5 and (B) [0.0125 mmol (a), 0.025 mmol (b), 0.05 mmol (c), and 0.1 mmol (d)] of rac-5 with
0.1 mmol of (S)-3a in 0.6 mL chloroform-d at 25 ‘C. Best results for separation of CH resonances of rac-5 are

highlighted in wine red colour box.



A
N BB e

25 2.0 ppm

Figure 2. Partial stacked plot of "TH-NMR spectrum (400 MHz, CDCI;) for free (S)-3a (a), [0.0125 mmol (b), 0.025
mmol (c¢), 0.05 mmol (d), and 0.1 mmol (e)] of rac-5 with 0.1 mmol of (5)-3a and free rac-5 (f) in 0.6 mL
chloroform-d at 25C.

Initially, the UV-vis spectra of free (S)-3a (A,) was recorded at concentration of 5 X 10 M in
CHCI; at 25 °C. After then in this fixed concentration of (S)-3a, the (R)-1,2-
diphenylethylenediamine (5) was added by increasing concentration from 1.25 X 10°M to 10 X
10> M and UV-vis spectra (A) were recorded at 25 °C (Figure 3).
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Figure 3. UV-vis titration curve for (S)-3a at 5 X 10 M concentration with increasing concentrations of (R)-1,2-
diphenylethylenediamine (5), 1.25 X 105 M; 2.5 X 10°M; 5 X 10°M; 10 X 10 M in CHCI; at 25 °C.



Initially, the UV-vis spectra of free (S)-3a (A,) was recorded at concentration of 5 X 10~ M in
CHCl; at 25 °C. After then in this fixed concentration of (S)-3a, the (S)-1,2-
diphenylethylenediamine (5) was added by increasing concentration from 1.25 X 10°M to 10 X
10> M and UV-vis spectra (A) were recorded at 25 °C (Figure 4).

0.4
0.44]
0.42]
0.40]
0.38
0.36]
0.34
032
0.30]
028
0.26
0.24
332 334 336 338 340 342 344 346 348 350
Wavelength (nm)

Absorbance

Absorbance
—
h
1

| (5)-3a
——(S)-3a + 0.25 Eq. (5)-5
0.54— (5130 + 0.5 Eq. (55
J——($r3a+1Eq. (55
0.0 {——r3a+ 260575

] b ] 13 ] % 1 Lo 1 e T o
240 260 280 300 320 340 360 380
Wavelength (nm)

Figure 4. UV-vis titration curve for (S)-3a at 5 X 10> M concentration with increasing concentrations of (S)-1,2-
diphenylethylenediamine (5), 1.25 X 10°M; 2.5 X 10°M; 5 X 10°M; 10 X 103 M in CHCl; at 25 °C.

With the increase in concentration of (R)/(S)-1,2-diphenylethylenediamine (5), the absorbance
was also increased. At A 341 nm, the difference in absorbance (A-A, = AA) was plotted as
double reciprocal plot with increase in concentration [C] of 1,2-diphenylethylenediamine (5).

The slope of the plot gives the association constant (K) value (Figure 5).



Equation y=a+bx

160 =1| Weight Instrumental
Residual Sum 0.24456  0.10458
| of Squares
- | Pearson's r 0.99914  0.99975
140 Adj. R-Square 0.99743  0.99925
g Value Standard Error |
Intercept 1080686 1.50317 |
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Figure 5. Benesi-Hildebrand plot for (S)-3a with (R) and (S)-1,2-diphenylethylenediamine (5) at A, 341 nm, linear
relationship observed for 1/AA versus 1/[C] plot.
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Figure 6. Partial stacked plot of "TH-NMR spectrum (400 MHz, CDCl;) of the (a) neat rac-6 (b) rac-6 with (S)-1 (c)
rac-6 with (5)-3a (d) rac-6 with (S)-3b (e) rac-6 with (S)-3c¢ (f) rac-6 with (5)-3d in 0.6 mL chloroform-d at 25 °C.
CH resonances of rac-6 are highlighted in wine red colour box.
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Figure 7. Partial stacked plot of 'H-NMR spectrum (400 MHz, CDCls) for different experiments performed using
variable concentrations of rac-6 [0.0125 mmol (a), 0.025 mmol (b), 0.05 mmol (¢), 0.075 mmol (d), 0.1 mmol (e),
and 0.125 mmol (f)] with 0.1 mmol of (S)-1 in 0.6 mL chloroform-d at 25 C. Best results for separation of CH
resonances of rac-6 are highlighted in black colour box.
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Figure 8. Partial stacked plot of "H-NMR spectrum (400 MHz, CDCl;) for the neat rac-7 (a) and the different
experiments performed using 0.1 mmol of rac-7 with 0.1 mmol of (S)-BINOL (b), (S)-3a (c), and (R)-4 (d) as a CSA
in 0.6 mL chloroform-d at 25 C. CH, CH,, and CHj; resonances of rac-7 are highlighted in red colour box.



Figure 9. Partial stacked plot of "H-NMR spectrum (400 MHz, CDCl;) for the neat rac-8 (a) and the different
experiments performed using variable concentrations [0.0125 mmol (b), 0.05 mmol (c), 0.075 mmol (d), 0.1 mmol
(e), and 0.2 mmol (f)] of rac-8 with 0.1 mmol of (R)-4 in 0.6 mL chloroform-d at 25 ‘C. CH, CH,, CHj3, and Ar-CHj,4
resonances of rac-8 are highlighted in red colour box.

Table 1. The chemical shift difference (AJ%’S) values of clearly baseline resolved 'H, '3C, and '°F

signals of secondary amines (7-11).

25 2.0

@

1.5 ppm

Entry Secondary amines Chemical shift difference (Ad*5)(ppm)
For '"H/"F signal For 3C signal
q H H5C n CH, and CH peaks mix CH,: 0.25
N with each other CHs: 0.04
1 H CH;: 0.07 CH: 0.30
q H H;C q CH,: no sep CH,: 0.50
CH;: 0.09 CH;:0.10
2 N CH: 0.16 CH: 0.59
CH, CH;: 0.13 CH;: 0.18
H H H;C H CH, and CH peaks mix CHa: no sep.
with each other CHs;: 0.06
3 E CHjs: 0.11 CH: no sep.
OCH3 OCH;: 0.10 OCH;: 0.20
H H;C H CH,: 0.02 CH,: 0.26
CH;: 0.06 CH;: 0.02
4 g CH: 0.09 CH: 0.30
:0.14
F
H H H;5C CHo: no sep. CHo: no sep.
CH;: 0.07 CH;: 0.10
5 CH: 0.13 CH: 0.02
:0.03 CF;:0.37
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Figure 10. Partial stacked plot of "TH-NMR spectrum (400 MHz, CDCls) recorded for the experiment of 0.1 mmol of
rac-7/(R)-7/(S)-7 with 0.1 mmol of (R)-4 as a CSA in 0.6 mL chloroform-d at 25 C.
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Figure 11. Partial stacked plot of 3C-NMR spectrum (100 MHz, CDCl;) recorded for the experiment of 0.1 mmol
of rac-7/(R)-7/(S)-7 with 0.1 mmol of (R)-4 as a CSA in 0.6 mL chloroform-d at 25C.
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Figure 12. Partial stacked plot of "H-NMR spectrum (400 MHz, CDCls) recorded for the experiment of 0.1 mmol of
rac-8/(R)-8/(S)-8 with 0.1 mmol of (R)-4 as a CSA in 0.6 mL chloroform-d at 25C.
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Figure 13. Partial stacked plot of 3C-NMR spectrum (100 MHz, CDCl;) recorded for the experiment of 0.1 mmol
of rac-8/(R)-8/(S)-8 with 0.1 mmol of (R)-4 as a CSA in 0.6 mL chloroform-d at 25°C.
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Figure 14. Partial stacked plot of "H-NMR spectrum (400 MHz, CDCIs) recorded for the experiment of 0.1 mmol of
rac-9/(R)-9/(S)-9 with 0.1 mmol of (R)-4 as a CSA in 0.6 mL chloroform-d at 25 C.
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Figure 15. Partial stacked plot of 3C-NMR spectrum (100 MHz, CDCI;) recorded for the experiment of 0.1 mmol
of rac-9/(R)-9/(S)-9 with 0.1 mmol of (R)-4 as a CSA in 0.6 mL chloroform-d at 25 C.
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Figure 16. Partial stacked plot of "TH-NMR spectrum (400 MHz, CDCIs) recorded for the experiment of 0.1 mmol of
rac-10/(R)-10/(S)-10 with 0.1 mmol of (R)-4 as a CSA in 0.6 mL chloroform-d at 25 C.
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Figure 17. Partial stacked plot of 3C-NMR spectrum (100 MHz, CDCl;) recorded for the experiment of 0.1 mmol
of rac-10/(R)-10/(S)-10 with 0.1 mmol of (R)-4 as a CSA in 0.6 mL chloroform-d at 25C.
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Figure 18. Partial stacked plot of '’F-NMR spectrum (376 MHz, CDCl;) recorded for the experiment of 0.1 mmol
of rac-10/(R)-10/(S)-10 with 0.1 mmol of (R)-4 as a CSA in 0.6 mL chloroform-d at 25C.
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Figure 19. Partial stacked plot of "TH-NMR spectrum (400 MHz, CDCIs) recorded for the experiment of 0.1 mmol of
rac-11/(R)-11/(S)-11 with 0.1 mmol of (R)-4 as a CSA in 0.6 mL chloroform-d at 25 C.

14



(0.10 ppm) \
H;C. H - (0.02 ppm)
i

Cr 0
H
e
“ s l l(0.37ppm)
L & |
CF
=
QL ees T
|I"'" T V| T T T T T | T T T T
130 120 110 100 90 80 70 60 50 40 ppm

Figure 20. Partial stacked plot of 3C-NMR spectrum (100 MHz, CDCl;) recorded for the experiment of 0.1 mmol
of rac-11/(R)-11/(S)-11 with 0.1 mmol of (R)-4 as a CSA in 0.6 mL chloroform-d at 25C.
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Figure 21. Partial stacked plot of '’F-NMR spectrum (376 MHz, CDCl;) recorded for the experiment of 0.1 mmol
of rac-11/(R)-11/(S)-11 with 0.1 mmol of (R)-4 as a CSA in 0.6 mL chloroform-d at 25C.

Characterization of chiral solvating agents (CSAs) and analytes

(5)-2,2'-Bis(methoxymethoxy)-1,1'-binaphthalene (12)3

| I OMOM
g i OMOM
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Compound 12 was synthesized by exactly following the reported literature procedure.> White

solid, Yield (12.17 g, 98%): mp: 92-94 °C; [€1589 — 92.0° (¢ = 1.0, THF); H-NMR (400 MHz,
CDCly): 6 = 7.94 (d, J=9.0 Hz, 2H), 7.86 (d, J = 8.2 Hz, 2H), 7.57 (d, J = 9.0 Hz, 2H), 7.34 (t, J
= 7.9 Hz, 2H), 721 (t, J = 6.9 Hz, 2H), 7.15 (d, J = 8.5 Hz, 2H), 5.07 (d, J = 6.8 Hz, 2H), 4.97
(d, J = 6.8 Hz, 2H), 3.14 (s, 6H) ppm. BC-NMR (100 MHz, CDCL): § = 152.67 (2C), 134.04
(2C), 129.90 (2C), 129.41 (2C), 127.88 (2C), 12631 (2C), 125.57 (2C), 124.08 (2C), 121.33
(2C), 117.32 (2C), 95.24 (2C), 55.84 (2C) ppm.

(5)-3,3'-Diiodo-2,2'-bis(methoxymethoxy)-1,1'-binaphthalene (13)*3

944
OMOM
g i OMOM

I

Compound 13 was synthesized by exactly following the reported literature procedure.* White

25
solid, Yield (951 mg, 75%); mp: 86-88 °C; (41589 = -9 5° (¢ = 1.0, THF); 'H-NMR (400 MHz,

CDCl): 0 = 8.52 (s, 2H), 7.75 (d, J = 8.0 Hz, 2H), 7.40 (t, J = 7.6 Hz, 2H), 7.29-7.24 (m, 2H),
7.15 (d, J = 8.4 Hz, 2H), 4.79 (d, J = 5.6 Hz, 2H), 4.67 (d, J = 6.0 Hz, 2H), 2.57 (s, 6H) ppm.
BC-NMR (100 MHz, CDCl3): 6 = 152.13 (2C), 140.00, 139.97, 133.79 (2C), 132.18 (20),
127.08 (2C), 126.71 (2C), 126.48 (2C), 126.21 (2C), 125.82 (2C), 99.38 (2C), 92.43 (2C), 56.50,
56.45, 29.68 (acetone impurity) ppm.

(5)-2,2'-Bis(methoxymethoxy)-3,3'-diphenyl-1,1'-binaphthalene (14a)3 ¢
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A two-necked 100 mL Schlenk flask was oven-dried for 4 h and flushed with argon. The ()-
3,3'-diiodo-2,2'-bis(methoxymethoxy)-1,1'-binaphthalene  (13) (700 mg, 1.12 mmol),
phenylboronic acid (272 mg, 2.23 mmol), barium hydroxide octahydrate (878 mg, 2.78 mmol)
and tetrakis(triphenylphosphine)palladium(0) (129 mg, 0.11 mmol, 10 mol%) were added into it
and again the flask was evacuated and backfilled with argon. 10 mL of 1,4-dioxane and 3 mL
water was added by syringe to the Schlenk flask and the reaction mixture was heated to 80 °C for
24 h. The reaction progress was monitored by TLC. After cooling the reaction mixture to room
temperature, the solution was concentrated under reduced pressure and the residue was extracted
with dichloromethane (3 x 10 mL). The combined organic layers were washed with 1N aqueous
hydrochloride solution (2 x 10 mL), brine solution, dried over anhydrous Na,SO, and
concentrated under reduced pressure. The obtained crude product 14a was purified by column
chromatography (hexane/ethyl acetate) (19:1 v/v) and foamy white solid was obtained as pure
product 14a in 85% yield.® Foamy white solid, Yield (499 mg, 85%); 'H-NMR (400 MHz,
CDCly): 6 =7.95 (s, 2H), 7.89 (d, J = 8.1 Hz, 2H), 7.76 (d, J = 7.3 Hz, 4H), 7.47 (t, J = 7.7 Hz,
4H), 7.44-7.36 (m, 4H), 7.29 (s, 4H), 4.41 (d, J = 5.8 Hz, 2H), 4.37 (d, J = 5.7 Hz, 2H), 2.34 (s,
6H) ppm. *C-NMR (100 MHz, CDCl;): 6 = 151.32 (2C), 139.04 (2C), 135.48 (2C), 133.62
(20), 130.86 (2C), 130.59 (2C), 129.65 (4C), 128.35 (4C), 127.87 (2C), 127.31 (2C), 126.53
(2C), 126.44 (20), 126.32 (2C), 125.19 (2C), 98.52 (2C), 55.85 (2C) ppm.

(5)-2,2'-Bis(methoxymethoxy)-3,3'-di-o-tolyl-1,1'-binaphthalene (14b)’

Compound 14b was synthesized by following the procedure of compound 14a. White solid,
Yield (492 mg, 79%); 'H-NMR (400 MHz, CDCls): 6 = 7.88-7.83 (m, 4H), 7.49-7.25 (m, 14H),
4.44-4.17 (m, 4H), 2.35-2.21 (m, 12H) ppm. 3C-NMR (100 MHz, CDCls): 6 = 152.13, 139.26,
138.90, 137.80, 137.07, 136.22, 135.73, 133.65, 130.81, 130.63, 130.44, 130.35, 130.23, 129.86,
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129.71, 127.88, 127.79, 127.66, 127.61, 126.36, 126.25, 126.15, 125.81, 125.59, 125.16, 125.02,
98.54, 98.14, 77.36, 77.04, 76.72, 55.67, 55.52, 20.34, 20.03 ppm.

(5)-2,2'-Bis(methoxymethoxy)-3,3'-di-p-tolyl-1,1'-binaphthalene (14¢)8

Compound 14¢ was synthesized by following the procedure of compound 14a. White solid,
Yield (513 mg, 83%); 'H-NMR (400 MHz, CDCl;): 6 = 7.92 (s, 2H), 7.86 (d, J = 8.4 Hz, 2H),
7.65 (d, J = 8.0 Hz, 4H), 7.41-7.37 (m, 2H), 7.29-7.24 (m, 8H), 4.41 (d, J = 6.0 Hz, 2H), 4.36 (d,
J=6.0 Hz, 2H), 2.41 (s, 6H), 2.33 (s, 6H) ppm. 3C-NMR (100 MHz, CDCl;): § = 151.32 (2C),
137.05 (2C), 136.07 (2C), 135.34 (2C), 133.53 (2C), 130.89 (2C), 130.40 (2C), 129.44 (4C),
129.08 (4C), 127.79 (2C), 126.57 (2C), 126.46 (2C), 126.15 (2C), 125.10 (2C), 98.39 (20),
55.84 (2C), 21.26 (2C) ppm.

(5)-3,3'-Dimesityl-2,2'-bis(methoxymethoxy)-1,1'-binaphthalene (14d)°

Compound 14d was synthesized by following the procedure of compound 14a. White solid,
Yield (522 mg, 76%); '"H-NMR (400 MHz, CDCl;): ¢ = 7.83 (d, J =8.1 Hz, 2H), 7.71 (s, 2H),
7.42-7.27 (m, 6H), 6.96 (s, 4H), 4.31 (d, J = 5.7 Hz, 2H), 4.27 (d, J = 5.7 Hz, 2H), 2.32 (s, 6H),
2.30 (s, 6H), 2.21 (s, 6H), 2.14 (s, 6H) ppm. BC-NMR (100 MHz, CDCl3): 6 = 151.96 (2C),
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137.17 (2C), 136.86 (2C), 136.64 (2C), 135.54 (2C), 134.61 (2C), 133.59 (2C), 130.88 (2C),
130.72 (2C), 128.09 (4C), 127.76 (2C), 126.30 (2C), 126.22 (2C), 126.11 (2C), 124.92 (2C),
97.99 (2C), 55.60 (2C), 21.10 (2C), 20.99 (2C), 20.64 (2C) ppm.

(5)-3,3'-diiodo-[1,1'-binaphthalene]-2,2'-diol (2)%3

The compound 13 (500 mg, 0.798 mmol) was dissolved in 10 mL of tetrahydrofuran and 20 mL
of methanol. 10 mL of hydrochloride (12 M) solution was added to the above solution and the
resulting reaction mixture was stirred at room temperature for 9 h. Tetrahydrofuran and methanol
was evaporated under reduced pressure and the residue was extracted with dichloromethane (3 x
30 mL). The combined organic layers were washed with 10% aqueous sodium carbonate
solution, brine, dried over Na,SO,4, and concentrated under reduced pressure. The obtained
product was further purified by column chromatography (hexane/ethyl acetate) (19:1 v/v) and
light yellow solid was obtained as pure product 2 in 98% yield.® Light yellow solid, Yield (421
g, 98%): mp: 280-282 °C: (21589 = 90 8° (¢ = 1.0, THF): H-NMR (400 MHz, DMSO-d): 6 =
9.01 (s, 2H), 8.57 (s, 2H), 7.85 (d, J = 7.9 Hz, 2H), 7.28 (t, /= 7.4 Hz, 2H), 7.21 (t, /= 7.0 Hz,
2H), 6.76 (d, J = 8.3 Hz, 2H) ppm. *C-NMR (100 MHz, DMSO-d¢): d = 152.26 (2C), 139.62
(20), 134.17 (2C), 130.50 (2C), 127.51 (2C), 127.28 (2C), 124.44 (2C), 123.86 (2C), 114.82
(2C), 90.97 (2C) ppm.

(5)-3,3'-diphenyl-[1,1'-binaphthalene]-2,2'-diol (32)3 10

OH

99y
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Compound 3a was obtained after deprotection of compound 14a under acidic conditions
following the procedure of compound 2. The product 3a was further purified by column

chromatography (hexane/ethyl acetate) (49:1 v/v) and foamy white solid was obtained as pure

25
product 3a in 98% yield.® Foamy white solid, Yield (408 mg, 98%); mp: 198-200 °C; @589 —
y y

97.7° (¢ = 1, THF); '"H-NMR (400 MHz, CDCls): 6 = 8.00 (s, 2H), 7.89 (d, J = 8.0 Hz, 2H), 7.72
(d, J= 7.8 Hz, 4H), 7.47 (t, J = 7.8 Hz, 4H), 7.40-7.34 (m, 4H), 7.29 (t, J = 6.8 Hz, 2H), 7.23-
7.20 (m, 2H), 5.34 (s, 2H) ppm. *C-NMR (100 MHz, CDCL): ¢ = 150.16 (2C), 137.50 (2C),
132.99 (2C), 131.40 (2C), 130.71 (2C), 129.63 (4C), 129.47 (2C), 128.50 (4C), 128.47 (2C),
127.78 (2C), 127.36 (2C), 124.35 (2C), 124.31 (2C), 112.46 (2C) ppm.

(5)-3,3'-di-o-tolyl-[1,1'-binaphthalene]-2,2'-diol (3b)7-3

Compound 3b was obtained after deprotection of compound 14b under acidic conditions
following the procedure of compound 2. The product 3b was further purified by column

chromatography (hexane/ethyl acetate) (49:1 v/v) and foamy white solid was obtained as pure

25
product 3b in 96% yield.® Foamy white solid, Yield (397 mg, 96%); mp: 94-96 °C; lalsgo —
y y

139.2° (¢ = 0.13, CH,Cl,); 'H-NMR (400 MHz, CDCls): 6 = 7.88 (d, J = 8.0 Hz, 2H), 7.85 (s,
2H), 7.40-7.25 (m, 14H), 5.12 (s, 2H), 2.26 (s, 6H) ppm. *C-NMR (100 MHz, CDCls): 6 =
150.19 (2C), 137.26 (2C), 136.94 (2C), 133.26 (2C), 131.07 (2C), 130.89 (2C), 130.29 (2C),
130.12 (2C), 129.23 (2C), 128.35 (2C), 128.28 (2C), 127.12 (2C), 126.01 (2C), 124.41 (2C),
124.16 (2C), 112.42 (2C), 20.00 (2C) ppm.

(5)-3,3'-di-p-tolyl-[1,1'-binaphthalene]-2,2'-diol (3¢)?
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o4 "
OH

998

Compound 3¢ was obtained after deprotection of compound 14c¢ under acidic conditions

Me

following the procedure of compound 2. The product 3¢ was further purified by column

chromatography (hexane/ethyl acetate) (49:1 v/v) and white solid was obtained as pure product

3¢ in 98% yield.® White solid, Yield (423 mg, 98%); mp: 150-152 °C; [a]52859 =-94.4° (¢ =0.13,
CH,Cl,); 'TH-NMR (400 MHz, CDCl3): 6 = 7.98 (s, 2H), 7.89 (d, J= 8.0 Hz, 2H), 7.61 (d,J=17.5
Hz, 4H), 7.36 (t, J = 7.8 Hz, 2H), 7.30-7.28 (m, 6H), 7.22-7.20 (m, 2H), 5.35 (s, 2H), 2.41 (s,
6H) ppm. C-NMR (100 MHz, CDCl;): 6 = 150.22 (2C), 137.62 (2C), 134.54 (2C), 132.92
(2C), 131.11 (2C), 130.68 (2C), 129.48 (6C), 129.26 (4C), 128.39 (2C), 127.18 (2C), 124.34
(20), 124.25 (2C), 112.51 (2C), 21.27 (2C) ppm.

(5)-3,3'-dimesityl-[1,1'-binaphthalene]-2,2'-diol (3d)-8

Compound 3d was obtained after deprotection of compound 14d under acidic conditions
following the procedure of compound 2. The product 3d was further purified by column

chromatography (hexane/ethyl acetate) (49:1 v/v) and white solid was obtained as pure product

25
3d in 96% yield.® White solid, Yield (429 mg, 96%): mp: 110-112 °C; [%ls80 = 86 18° (¢ = 1,

THF); '"H-NMR (400 MHz, CDCls): 6 = 7.87 (d, J = 8.0 Hz, 2H), 7.74 (s, 2H), 7.38 (t, J = 7.0
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Hz, 2H), 7.31 (t, J = 6.8 Hz, 2H), 7.25-7.23 (m, 2H), 7.01 (s, 4H), 5.01 (s, 2H), 2.34 (s, 6H), 2.14
(s, 6H), 2.07 (s, 6H) ppm. *C-NMR (100 MHz, CDCLy): 6 = 150.03 (2C), 137.78 (2C), 137.17
(20), 137.10 (2C), 133.44 (2C), 132.93 (2C), 130.68 (2C), 129.47 (2C), 129.45 (2C), 128.54
(20), 128.46 (2C), 128.27 (2C), 126.84 (2C), 124.57 (2C), 123.87 (2C), 112.96 (2C), 21.17 (2C),
20.56 (2C), 20.46 (2C) ppm.

(S)-2-amino-3-phenylpropan-1-ol (6)!

OH
NH,

(8)-2-amino-3-phenylpropan-1-ol (6) was prepared from L-phenyl alanine in two steps. Step I:
To the ice-cold suspension of L-phenyl alanine (1 g, 6.0 mmol) in ethanol (30 mL), SOCI, (0.7
mL, 9.1 mmol) was added dropwise with stirring and the reaction mixture was refluxed for 4 h.
Ethanol was evaporated in vacuo and the obtained solid was washed with dry diethyl ether (4 x
60 mL), filtered and dried on vaccum pump. The obtained solid was used as such in second step.
Step II: The solution of L-phenylalanine ethyl ester hydrochloride (1.3 g, 5.6 mmol) in 50%
aqueous ethanol (15 mL) was dropwise added with stirring to the solution of sodium borohydride
(934 mg, 24.7 mmol) in 50% aqueous ethanol (15 mL) and the reaction mixture was refluxed for
5 h. Ethanol was evaporated in vacuo and the obtained aqueous solution was extracted with ethyl
acetate (3 x 40 mL). The combined organic layer was washed with brine solution, dried over
anhydrous Na,SO,, and concentrated under reduced pressure. The obtained product (5)-6 was
further purified by passing through a silica gel pad with ethyl acetate as an eluent. The pale

yellow solid was obtained as a product (S)-6 in 71% yield.! Pale yellow solid, Yield (605 mg,

25
71%); mp: 84-86 °C; (#1589 = 255 (¢ = 1, EtOH); 'H-NMR (400 MHz, CDCly): § = 7.31-7.28

(m, 2H), 7.23-7.17 (m, 3H), 3.62 (dd, J = 10.7, 3.5 Hz, 1H), 3.40-3.36 (m, 1H), 3.11 (quint, J =
8.8 Hz, 1H), 2.78 (dd, J = 13.3, 5.1 Hz, 1H), 2.54-2.49 (m, 1H), 2.11 (brs, 3H, OH, NH,) ppm.
BC-NMR (100 MHz, CDCl3): 6 = 138.69, 129.21 (2C), 128.58 (2C), 126.43, 66.26, 54.20, 40.84
ppm. HRMS(ESI): m/z caled. for [M + H]" (CoH;4NO): 152.1075, found: 152.1063. D-
Phenylalanine was used to afford the (R)-6 in 72% yield.

General procedure for the synthesis of secondary amines (7-11)2
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In a 100 mL round bottom flask equipped with Dean-Stark apparatus, a mixture of (R)-(+)-1-
phenylethylamine or (S)-(-)-1-phenylethylamine (1.9 mL, 14.9 mmol) and benzaldehydes A’-E’
(16.5 mmol) in dry cyclohexane (40 mL) was refluxed for 2-3 h under an argon atmosphere.
After cooling the reaction mixture to room temperature, it was concentrated under reduced
pressure. The obtained crude imine was dissolved in dry methanol (30 mL) and sodium
borohydride (0.8 g, 21.2 mmol) was added in four equal portions in 15 minutes at 0 °C. After 30
minutes, the reaction mixture was stirred at room temperature for 3-4 h. After then the solution
was concentrated under reduced pressure and 30% aqueous ammonium hydroxide solution (50
mL) was added to it. The product was extracted with diethyl ether (3 x 30 mL) and the obtained
organic layers were washed with brine solution (3 x 40 mL), dried over Na,SO,, filtered and
concentrated under reduced pressure. The crude product was obtained as a yellow oil so it is
further diluted with diethyl ether (100 mL) and 1N aqueous hydrochloride (10 mL) was added to
it. The obtained white solid was filtered, washed with diethyl ether and dissolved in 4N aqueous
sodium hydroxide solution (40 mL). After then the basic solution was extracted with diethyl
ether (3 x 30 mL) and the obtained organic layers were washed with brine (1 x 100 mL), dried
over Na,SO,, filtered and concentrated under reduced pressure. The pure product was obtained

as a colorless oil in 92-98% yield.

CHj,

H,N HC, M
N
H
(a) Cyclohexane, reflux R 7:R=H,

(R)-(+)-1-phenylethylamine

CHO Argon atm., 2-3 h R =
OR - OR 8; R = CH;,
+ (b) NaBH,, Dry MeOH 9; R = OCH;,

R CH;

0°Ctort,4h H;C H 10;R =F,
ALE' HZN/k© ©\/\§>© 11; R=CF;
R

(S)-(+)-1-phenylethylamine

Scheme 1. Synthesis of secondary amines (7-11) from their corresponding aldehydes and (R)-(+)-1-
phenylethylamine or (S)-(-)-1-phenylethylamine.

(R)-N-benzyl-1-phenylethan-1-amine (7)1

Me

SaRe
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25
Colorless oil, Yield (3.1 g, 98%): (#1589 = +47.9° (¢ = 1.42, CHCly); 'H-NMR (400 MHz,

CDCly): 6 = 7.35-7.21 (m, 10H), 3.80 (q, J = 6.6 Hz, 1H), 3.66 (d, J=13.1 Hz, 1H), 3.59 (d, J =
13.2 Hz, 1H), 1.57 (s, 1H), 1.36 (d, J = 6.6 Hz, 3H) ppm. *C-NMR (100 MHz, CDCl;): 6 =
145.62, 140.69, 128.51 (2C), 128.41 (2C), 128.17 (2C), 126.97, 126.88, 126.75 (2C), 57.53,
51.70, 24.58 ppm. HRMS(ESI): m/z caled. for [M + H]" (C;sH gN): 212.1439, found: 212.1434.
(5)-(-)-1-phenylethylamine was used to afford (S)-7 in 96% yield.

(R)-N-(2-methylbenzyl)-1-phenylethan-1-amine (8)?

Me

(&

25
Colorless oil, Yield (3.2 g, 95%); (#1589 = +40.7° (¢ = 1.13, CHCly); 'H-NMR (400 MHz,

CDCls): 0 = 7.38-7.32 (m, 4H), 7.26-7.24 (m, 2H), 7.16-7.13 (m, 3H), 3.84 (q, J = 6.5 Hz, 1H),
3.60 (s, 2H), 2.26 (s, 3H), 1.47 (brs, 1H, NH), 1.38 (d, J = 6.5 Hz, 3H) ppm. '3*C-NMR (100
MHz, CDCls): 6 = 145.72, 138.58, 136.40, 130.24, 128.53, 128.42 (2C), 126.91 (2C), 126.69
(2C), 125.85, 58.20, 49.67, 24.57, 18.90 ppm. HRMS(ESI): m/z calcd. for [M + H]" (CcH,oN):
226.1595, found: 226.1589. (S)-(-)-1-phenylethylamine was used to afford ($)-8 in 93% yield.

(R)-N-(2-methoxybenzyl)-1-phenylethan-1-amine (9)?

25
Colorless oil, Yield (3.4 g, 94%); (#1589 = +54.8° (¢ = 1.13, CHCIy); 'H-NMR (400 MHz,

CDCls): 0 = 7.37-7.31 (m, 4H), 7.25-7.20 (m, 2H), 7.16-7.14 (m, 1H), 6.91-6.84 (m, 2H), 3.80-
3.74 (m, 4H), 3.70 (d, J = 13.3 Hz, 1H), 3.57 (d, J = 13.3 Hz, 1H), 1.91 (s, 1H), 1.34 (d, /= 6.6
Hz, 3H) ppm. *C-NMR (100 MHz, CDCls): 6 = 157.74, 145.82, 129.98, 128.58, 128.38 (2C),
128.15, 126.87 (2C), 126.83, 120.38, 110.27, 57.19, 55.22, 47.26, 24.61 ppm. HRMS(ESI): m/z
calcd. for [M + H]" (Ci¢HyoNO): 242.1544, found: 242.1537. (S)-(-)-1-phenylethylamine was
used to afford (5)-9 in 92% yield.
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(R)-N-(2-fluorobenzyl)-1-phenylethan-1-amine (10)?

Me

Core

Colorless oil, Yield (3.3 g, 96%): (#1589 = +54.6° (¢ = 1.13, CHCly); 'H-NMR (400 MHz,
CDCl): 6 = 7.36-7.31 (m, 4H), 7.28-7.18 (m, 3H), 7.07 (t, /= 7.4 Hz, 1H), 7.00 (t, J = 8.9 Hz,
1H), 3.79 (q, J = 6.6 Hz, 1H), 3.72 (d, J = 13.6 Hz, 1H), 3.64 (d, J = 13.6 Hz, 1H), 1.66 (s, 1H),
1.36 (d, J= 6.6 Hz, 3H) ppm. 3C-NMR (100 MHz, CDCl3): 6 = 161.29 (d, J = 244 Hz), 145.39,
130.50 (d, J = 5.0 Hz), 128.59 (d, J = 8.0 Hz), 128.51 (2C), 127.48 (d, J = 14 Hz), 127.02,
126.77 (2C), 124.00 (d, J = 3.0 Hz), 115.30 (d, J = 22 Hz), 57.47, 45.32 (d, J = 3.0 Hz), 24.56
ppm. ""F-NMR (376 MHz, CDCl;): 6 = -119.31 (s) ppm. HRMS(ESI): m/z calcd. for [M + HJ*
(Ci5H17FN): 230.1345, found: 230.1340. (5)-(-)-1-phenylethylamine was used to afford (5)-10 in
96% yield.

(R)-1-phenyl-N-(2-(trifluoromethyl)benzyl)ethan-1-amine (11)> 12

Me

(:(\N/\Q
H
CF,
25

Colorless oil, Yield (4.0 g, 96%); [@sgo — +30.3° (¢ = 1.13, CHCI;); 'H-NMR (400 MHz,
CDCls): 6 = 7.59 (t, J = 8.2 Hz, 2H), 7.49 (t, J = 7.6 Hz, 1H), 7.38-7.29 (m, SH), 7.25 (t, J = 8.8
Hz, 1H), 3.86-3.74 (m, 3H), 1.58 (s, 1H), 1.37 (d, J = 6.5 Hz, 3H) ppm. 3C-NMR (100 MHz,
CDCls): 0 = 145.39, 139.27, 131.83, 130.82, 128.51, 127.05, 126.85, 126.73, 125.85 (q, J = 6.0
Hz), 58.01, 48.03 (q, J = 2.0 Hz), 24.52 ppm. "?F-NMR (376 MHz, CDCl;): 6 = -59.52 (s) ppm.
HRMS(ESI): m/z caled. for [M + H]" (C;sH7F3N): 280.1313, found: 280.1308. (S)-(-)-1-
phenylethylamine was used to afford (S)-11 in 94% yield.
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7.426
7.419
7.412
7.405
7.394
1,375
7.357
7.296
7.261
4.414
4.400
4.377
4.363

—2.340

|

WV

OMOM
OMOM

TadiaBh

0 -
~J
=)
3}
E =Y
w

11 10 9
OOV [=2[2] P~
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|| T N~ ©
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Current Data Parameters

NAME Janld-202Z rmx
EXDN0O 10
PROCNO 1,

2 - Acquisition Parameters
Date_ 20220114

Time HESIERE Ao
LNITRUM  Avance Neo 40(0MAz
FROEHD Z108618_1009 (
PUTFROG 7zg30

TG 65556
SOLVENT CDC_3

NS 16

DS 2

SWH 8§196.722 Hz
FIDRES 0.250144 Hz
a0 3.997695% sec
RG 101

ol 61.000 usec
DE 12.86 usec
TE 2%4.% X

D1 1.00000C00 sec
TRO 1

SFO1 400.1724710 MHz
NOC1 1H

FO 4.87 uscc
Pl 14.00 usec
FLW1 16.7700004£6 W
F2 - Processing parameters
ST 65536

SE 400.17000%% MHz
WD EM

S58 a

LB 0.30 4dz

o] il
PC 1.00



T .

1ol 32
129,04

Z
E

135.48

13562

130486
130:..59

128,65

128:.35
L2 89
127131

OMOM
OMOM

12653

126.44

PEL LA

125.19
™~98.52

<

7735
103

76.71

— 5585

T
180

|
160

|
140

T
120

T
100

80

60

32

40

20

Ppm

Current Data Parzmeters

NAME Janl4-202Z -nmr
EXPNO 12
FROCNO 1
F2 - Acquisillion Paramel
Date_ 20220115
Time 22.24

Lers

h

INSTRUM Avance Neo 400MH:z

FROEHD Z108€18_1008
FULFPROG zgpg30

TD 65336
SOLVENT CDC_3

NS 5000

D3 4

sWA 23809.523 Hz
FIDRES 0.72€80% Hz
ite) 1.3762560 szec
RG L1

D 22.000 usec
DE €£.50 usec
TF 283.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFal 100.€328888 MHz
NUC1 136

TO 3433 uzec
Pl 20.00 usec
PLidl 50.88300156 W
5rQ2 400.172e007 MHz
NUC2 1H
CPDPRG[Z wa_tze5h
BCPD2 90.00 usec
FLW2 5 W
PLWlZ2 W
PLW13 0.20421000 W
P2 - Processing parameters
5T 32768

SF 100.E228265 MHz
WD M

5SB a

LE 1.00 Hz
GB J

EE 1.490



T B8
75861,
T 832
7.487
7.469
7. 433
7.414
72395
Y371
7:350
75306
T 285
7249
4.440
4387
4.370
4,339
4.329
4276
4.25]1

4.236
4.189
4:175
2,552

2.339
2330
2.:.314
2278
2217

OMOM

OMOM
Me

1 10 9 8 7 6 5 4

3.94
14.37
4.00

33

11.91

I
0 ppm
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Current Data Parameters

NAME Janl3-2022-nmr
EXPNO 10
PROCNC 1
F2 - Acquisition Parameters
Date_ 20220113
Time 13.08

h

INSTRUM Avance Neo 400MHz

PROBHD Z108618_1009 ¢

PULPROG zg30

D 6553€
SOLVENT CDCl3

NS 16

DS 2

SWH 8196.722 Hz
FIDRES 0.250144 Hz
AQ 3.9976959 sec
RG 101

DW 61.000 usec
DE 12.86 usec
TE 295.1 K
D1 1.00000000 sec
TDO Ak

SFO1 400.1724710 MHz
Nucl 1H

PO 4.67 usec
Pl 14.00 usec
PLW1 16.77000046 W
F2 - Processing parameters
ST 65536

SF 400.1700143 MHz
WDW EM

5SB 0

LB 0.30 Hz
GB 0

PC 1.00



152,13
139:.26

13890

137.80

137,87
136.22

135: 73

133.65

130.81
130:63

130.44

130,35

138323

129,886

129,71

127 .88
1273.79

127 .66

125061,

126.36
126.25

126:15

125,81

1:25: 59
125:186

125:02
98.54
98.14
T 300

77.04
1bs T2
556

55,52

WW%

OMOM
OMOM

Me

Me

200

T
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T
160

T
140

T
120

T
100

80
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Current Data Parameters

NAME Janl3-2022-nmr
EXPNO EL
PROCNC 1

F2 - Acquisition Parameters
Date_ 20220113

Time 17.1€é h
INSTRUM Avance Neo 400MHz
PROBHD 7108618_1009 {
PULPROG zZgpg30

TD 6553¢
SOLVENT CDCL3

NS 512

DS 4

SWH 23809.523 Hz
FIDRES 0.726609 Hz
AQ 1.3762560 sec
RG 101

DW 21.000 usec
DE 6.50 usec
TE 296.4 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 100.6328888 MHz
NUC1 1:3C

PO 3.33 usec
Bl 10.00 usec
PLW1 60.893001%6 W
SFO2 400.1716007 MHz
NUC2 1H
CPDPRG[2 waltz65h
PCPD2 90.00 usec
PLW2 16.7700004€ W
PLW12 0.40580001 W
PLW13 0.20411000 w

F2 - Processing parameters
ST 32768

SF 100.6228265 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40



7:B50
7829
T +T20
7.424
7.421
7.404
7. 387
7.384
7.358
7338
1 .209
7282
7.274
i |
7.242

B 66
6.960

B

<)
BRUKER
(><)

253328
2.306
25219

Current Data Parametars

2.144
1564

i
¢

I I I I I I I I | |

9 8 7 6 5 4 3 2 1 ¢ ppm
|| (¢ ol I~ )T
Q|| (< Q1 DQNQ(A R
alaillo| | = ol 0|0l
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NAME Aag25-2020-nmr

EXPNO 38

PROCNO 1

F2 Accuisitlon Parameters

Date_ 20200825

Time 1433 ‘h

INSTRUM Avance Neo 4C0MHz

FROEBHD 72108618_100% ¢

PULFROG zg30

D

SOLVENT

NS

D3

SWII §196.722 Iz

FIDRES 0.25014< Hz

AQ 3.597695% sec

RC 101

nw 61.00C usec

D& 12.86 usec

TE 2%8.0 K

D1 1,00000000 sec

TDO 1

SFOT 400.1724710 MH=z

NUCTL 1H

FO 4,67 usec

P 14.00 usec

PLWL L&, 77000046 W

FZ — Processing parameters

Sz 65536

SF 400.1700166 MH=z

WD EM

553 a

L3 0.30 H:z

G3 C

PC 1.00
JJUt - :



4 =St )
e T

136.86

136.64

135.54

154 .61
13358

158 .84

20 T2

128.09
127.76
126.30
126.22
12611
124,92

™~97.99

77...36
77.04
76.72

—5Sa6l
2]l
20...99
20.64

Current Data Parameters

NAME Aug2h-2020-nmr

MVM v \l/ LXPNQ a9
PROCNO 1
F2 - Acouisitlon Parameters
Date_ 202008298
T me 2.11 n
INSTRUM Avance Neo 4C0MHz
FROBED £108618_1009 (
PULPROG zgeyg30
TD 65536
SOLVENT CDC.3
NS 1024
Js 4
SWH 23809.523 H=z
FZDRES 0.72e609% Hz
AQ 1.3762560 sec
RG 101
oW 21.000 usec
DE 6.50 usec
L 298.0 K
Dl 2.00000000 sec
c3)i kA 0.,03000000 sec
TGO 1
SFO1 100.6328888 MH=z
NUC1 13¢
BO 3.33 usec
Pl 10.00 usec
PLW1 40.8%30015€6 W
SEOZ 400.171¢007 MHz
NUC2 1H
CPDPRG[2 waltz6h
PCPDZ 30.00 usec
PLW2 16.77000046 w
PLW12 0.403580001 W
PLW13 0.204116000 W
FZ - Procesgsing parameters
ST 32768
SE 100.£8228265 MHz
WDW EM
S5B Q
LB 1.00 Hz
CB 0
BC 1.48

S N TR e LR MMM
| ] ] 1 I 1 | 1 | 1
180 160 140 120 100 80 60 40 20 0 ppm
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— 7.876

T 7858

08

L)

— 7.659

J
¥

.6

0.5

04

03

02

0.1

abundance
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Filmnase
Buther
Expazizant
Sample Id
Sclvant

Actual Start Tiom

Fevimice Time

¥_Frmazana

X Pascluticn
X_Sweap:

X Sweap Clipped
Izr Doaain

1zr Freg

Izr Offmat

Tri Domain

Tzi Fomg

Tzl of famt
Blanking
Clippmd

Scane

Total Scans

Raluration Daley
Recvr Dain

Tasp Gat

X %0 Wideh

X _Mog Tima

X Angla

X_Akn

X _Falss

Izr Meodes
Tri_Mods
Dante_Loop

Dante Frasat
Decization Mate
Initial Walk
Fhams

Femaat Tiza
Prmaat Tizs Flag

Palszation Dalay Calc
Raluration Dalay Tesmp

Hmpmtitiion Tioe

POJ-EPARA-BOE Frotan
dalta

proton. jxp

PO = BRI = BN

ITH LD PO =
13=8EP=018 0:X3:27
J=BAR-POTT FH:14:18

x
THB=BCEA008 /L1

9. 38S0E1S[T] (4O0([oz
1.8192793&a)
Praten

309, TE21 0481 [satz]
6.5 [ppm]

18384

1

. 5dSEdEidns]

9. 005TESES [kEz]
T. 20461005 [kEz]
Praton

309 . TEI1 9481 [MH=x]
5[ppal

Pratom

398, TEI1D481 [Mm=]
5 [ppm]

9.5 [iza]
1.8152753&[a)
45 [dmg]
&.5[anm]
&.T5[an]

off

off

500

FALEE

a
1[=]

{0, =0, 279, 186, 180
S[a=]

FALSE

Gla]

S[a]

6.8192793&[a]

37




{thousandihs)

0 90 10011.012013.014015016017T018019.02002102202310240

70

50 6.0

10 20 30 40

i

136.074
135.345
133.534
130.889
130.400
129.442
129.078

_127.794

§

137.051

|
Z

126.567
126.461
126.155

125.101

%‘ —151.321

s
T T T
1500 1400 1300 1200

3 L - g = =

= oo o
FISEE=
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N\

030

— 55841

OMOM
OMOM

21264

Me

Me

JE DLO

X : parts per Milhon : Carbonl3

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 1000 90.0

800 700 600 500 400 300 200 100 0

¥ilanase

Ruthor

Expasrizmnt
Sasple_Id
Sclvant

Betoal Ekart Tims
Hmwimice Time

Corzmart
Dats Format

¥ Pruscans
X Pmsclistion

X Bwaap
X Bwsap Clipped
Irr Demain

Izr Frag
Izx Of famt
Blanking
Clipped

Suzasia

Total Scana

Ralazation Delay
Recwz _Tain

Tasg Cat

X 30 width
E_Acg Tiam

X _Angle

X_Akn

X Falaw

Izr_Atn Dac

Irr Atn Dec Calc
Irr Atn Dec Defanlt Calc

1 r.r::D- & ::Il-.nd.l' ::d.ﬂ:l‘n ]
Izr_Dmc_ Frwg

Izr Koiswm

Irr Offemt Defmalt

Irr Pwidth

Irr Pwidth Dafault

Irr Pwidth Dafault Cale
Izr_Fwidth Teogpl
Izr_Wurmt

Oacizatiaon HFabte

POI=SRANA-MOE Carh
dmlta

carckem . fxp

PO = ERATA~ B
LD IO = [
13-8Ep=2018 00:27:
I-MAR-20F> F3:38:

mingla pulss des=oue
10 COSTLEX

26214

Carkenll

Carkenll

L]

x

TE-ECTA008,/L1

9. 30S0£13[T] (400[
0. 5195451 [a]
Cackenil

168, 51775602 [3a2=]
108 [ppm]

15384

o

1. 92861478 [H=]
31 BEELEEET [kiz]
28 _SEIEIETE [kiz]

Frotom

390 . TEX10481 [Maex]
Slpp=]

5.0[uza]

raLoE

S5i2

5i2

2[m]

L1

22.2[dc)

8. 57 [aa)

0. 51%0451k[a]
30 [ dag ]

7.8[dm]

2. B5EEEEET [ua]
2&_1&[dan]
26_1&[dan]
26_1&[dan]
26_1&[dan]

4. TEZECET [knz]
11 DE3F33IE5 [ppa]
359 . TEX19481 [Maux]
z.2
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NAME Oct02-2020-nmr
W / EXENO 20
PROCNO L
F2 - Acquisition Parameters
Date_ 20201002
Time 16.47 h
INSTRUM Avance Neo 400MHz
PROBHD Z108618_1009 ¢
PULPROG zg30
TD 65536
SOLVENT [ip]dlie!
NS 16
DS 2
SWH 8196.722 Hz
FIDRES 0.250144 Hz
OH AQ 3.9976959 sec
OH RG 101
DW 61.000 usec
DE 12.86 usec
TE 297.3 K
D1 1.00000000 sec
TDO 1
SFOl1 400.1724710 MHz
NUCL 1H
PO 4.67 usec
Pl 14.00 usec
PLW1 16.77000046 W
F2 - Processing parameters
SI 65536
SF 400.1700320 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
JJLJU J L
10 9 8 7 6 5 4 3 2 1 ppm
MO0 O]| ™| ]|~ [=}
’ﬁfir‘)' q"". o Q
ANINIT| <IN o™
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Current Data Parameters

NAME Jul01-2021-nmr
EXPNOC 21
PROCNO 1

F2 - Acquisition Parameters

Date_ 20210701
Time 11426

h

INSTRUM Avance Neo 400MHz

PROBHD 2108618_1009 (

Hz
Hz
sec

usec
usec

sec
sec

MHz

usec
usec

MHz

usec
w
w
w

MHz

Hz

PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 23809.523
FIDRES 0.726609
AQ 1.3762560
RG 81.25
DW 21.000
DE 6.50
TE 300.0
D1 2.00000000
D11 0.03000000
TDO 1
SFO1 100.6328888
NUCL 13C
PO 333
Pl 10.00
PLW1 60.89300156
SFO2 400.1716007
NUC2 1H
CPDPRG[2 waltzé5
PCPD2 90.00
PLW2 16.77000046
PLW12 0.40580001
PLW13 0.20411000
F2 - Processing parameters
S1 32768
SF 100.6228265
WDW EM
SSB 0
LB 1.00
GB 0
BC 1.40



T.895
1,875
T 852
7.400
7.384
7.364
7.344
T:3186
T2
T:256
T.215

%

5.128

2.265

Me
OH
OH
Me
T T T T T T T T
10 8 7 6 5 4 3
Olr| |0 (= 2] (=]
Q| (N «Q Q
- Sz o ©
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Current Data Parameters

NAME 0ct02-2020-nmr
EXPNO 24
PROCNO 1
F2 - Acquisition Parameters
Date_ 20201002
Time 16.52

h

INSTRUM Avance Nec 400MHz

PROBHD Z108618_1009 (

PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8196.722 Hz
FIDRES 0.250144 Hz
AQ 3.9976%59 sec
RG 101

DwW 61.000 usec
DE 12.86 usec
TE 297.4 K

D1 1.00000000 sec
TDO 1.

SFO1 400.1724710 MHz
NUC1 1H

PO 4.67 usec
Pl 14.00 usec
PLW1 16.77000046 W

F2 - Processing parameters
SI 65536

SF 400.1700280 MHz
WDW EM

SSB 0

1B 0.30 Hz
GB o]

PC 1.00



iESoeie,
137 .2:8
136.94
133.286
12 .G
130.89
130,29
130,12
128, 23
128 .35
128.28
12l
126 01
124.41
124 L6
1.1:2 .42

IS

1q.24
T 703

Taall

N/

Me
OH
OH

Me

20.00

T
180 1

70 160 150 140 130 120 110 100 90

80

70
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Current Data Parameters

NAME Jul0l-2021-nmr
EXPNO 31
PROCNO i

F2 - Acquisition Parameters
Date_ 20210701
Time 18.32 h

INSTRUM Avance Neo 400MHz

PROBHD Z108618_1009 (

PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

D3 4

SWH 23809.523 Hz
FIDRES 0.726609 Hz
AQ 1.3762560 sec
RG 81.25

DW 21.000 usec
DE 6.50 usec
TE 300.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO g

SFO1 100.6328888 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 60.89300156 W
SFO02 400.1716007 MHz
NUC2 1H
CPDPRG[2 waltzé5
PCPD2 90.00 usec
PLW2 16.77000046 W
PLW12 0.40580001 w
PLW13 0.20411000 w

F2 - Processing parameters
SI 32768

SF 100.6228265 MHz
WDW EM

5SB 0

LB 1.00 Hz
GB 0

PC 1.40



TN
L 0))
7.886
T:621
7.609
74385
FEEC )
7.348
Ta2303
15285
7.224

7203
5,355

~sS\Ne="

-

I

2.416

N

T T T
95 9.0 85

T T T T
80 75 7.0 65

WO O| =N
=] O:[;;T:; )| <
™ =M NIOIN

I I I 1 | I | I | I I 1
6.0 55 50 45 40 35 3.0 25 20 15 1.0 05 ppm

—
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Current Data Parameters

NAME Jul01-2021-nmr
EXPNO 40
PROCNO 1

FZ - Acquisition Parameters
Date_ 20210701
Time 18,37 h

INSTRUM Avance Neo 400MHz

PROBHD 72108618_1009 (¢

PULPROG 2g30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8196.722 Hz
FIDRES 0.250144 Hz
RQ 3.99763959 sec
RG 101

DW 61.000 usec
DE 12.86 usec
TE 300.0 K

D1 1.00000000 sec
TDO 1

SFO1 400.1724710 MHz
NUC1 1H

BEQ 4.67 usec
Pl 14.00 usec
PLW1 16.77000046 W

F2 - Processing parameters
SI 65536

SF 400.1700198 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters

NAME Jul01-2021-nmr
EXPNO 41
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210701
Time 1:9,,:37

h

INSTRUM Avance Neo 400MHz

PROBHD Z2108618_1009 (

PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

Ds 4

SWH 23809.523 Hz
FIDRES 0.726609 Hz
AQ 1.3762560 sec
RG 81.25

DW 21.000 usec
DE 6.50 usec
TE 300.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 100.6328888 MHz
NUC1 L3e

PO 3.33 usec
Pl 10.00 usec
PLW1 60.89300156 W
SFO2 400.1716007 MHz
NUC2 1H
CPDPRG[2 waltzg5
PCPD2 90.00 usec
PLWZ2 16.77000046 W
PLW12 0.40580001 W
PLW13 0.20411000 W

F2 - Processing parameters
SI 32768

SF 100.6228265 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40



S L el el S B B G Sl o™ [QVERL® 3} an]
O D SR O PND ) e ORS00 1 i e
WO~ MM N NN = ) B3
= Pl P P B PP e P s ) o N ™
Currenl Dals Farame.ers
M canl3=2022-nmr
EXPNC 20
P RGIND E
Me Me isition Parareters
h
nce Neo 400MHz
[PROHELY Q818 1008 (
Me PULPROG
D
OH SOLVENT
OH NG
Ris
Me SWIL
FZDRES
Al
Me Me D
LR
L
L
DO
SHC
NUCL
[k}
P
1
F2 - Propess’ng Daransters
g £553€
1 A0, 700° 52 MHz
WowW EM
RIE] i
LE 0.30 He
GB a
BE 1.00
L ; i

|
7 6 5 4 3 2 1 0 ppm

8
=[] 0] v
Q| @ 2 | 1f
ail ~leileil il o9

1.88
6.00
5.88
5.77

45



000 > & ST 00 P U S PSP P [ D

o vt o O W o T 5 T LB ST Rl o (e B Be o B B B | ~ AQ \D

» W e W B @ m & W o® w..® & B a2 PO P — L =

0o & OF el B0 00 VD = () o oA e AT

oo e Mo NS NSNS PO — a0

o B e O v s O o e e B o e e (B B O o O B i el s o N ™Y Current Data Zarameters

=SS\ \V " Gant -2z mpe

PROCNO 1
F2 - Acquisition Parameters
Me Me Date_ 20229113
T ire 16,10 h
INSTRUM Avance Neo 400MHz
FROEHD 7108618 1009 ¢
FPULPROG zgpg 30
Me TD 55536
SOLVENT ChC_3
OH NS 3600
OH DS 4
M SWH 23809,523 Hz
€ IDRES 0.726609 Iz
A0 1.3762560 sec
RG 101
D 21.000 usec
DE 650 Asse
Me Me TE 2GR 6 X
Dl 2.00000000 =zec
D11 0.03000000 sec
TDO 1
SFO1 100.6328888 MHz
NUCL 13¢C
PO 3.33 usec
P 19,00 usec
PLW1 A0.88200156 w
SFO2 400.17.6007 MHz
NUZ2 H
CPDERG[2 wa_tzehs
FC2DZ 90.00 usec
PLiZ le. 7700004 W
PLW1Z 0.40580001 W
PLW13 0.20411000 W
F2 - Processing parameters
ST 327€8
=30 100.€e2282¢65 Mllz
WDW EM
553 0
J LB 1.00 Mz
CB Q
o : e 3 PO b PC 1.0
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm
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LY

——8.577

J.-Ba
7.846
T 300
7282
7.264
T:236
Tl 7
7200
6.779
Bz 158

=—=3.320
—2.496

Current Data Parameters

\W NAME Jul01-2021-nmr
EXPNO 60
PROCNO 1
F2 - Acqguisition Parameters
Date_ 20210701
Time 20.46 h
INSTRUM Avance Neo 400MHz
PROBHD Z108618_1009 (
PULPROG zg30
TD 65536
1 SOLVENT DMSO
NS 16
DS 2
SWH 8196.722 Hz
OH FIDRES 0.250144 Hz
AQ 3.9976959 sec
OH RG 101
DW 61.000 usec
DE 12.86 usec
TE 300.0 K
I D1 1.00000000 sec
TDO 1
SFO1 400.1724710 MHz
NUC1 1H
BO 4.67 usec
Fl 14.00 usec
PLW1 16.77000046 W
F2 - Processing parameters
ST 65536
SF 400.1700043 MHz
wWDwW EM
SSB o]
LB 0.30 Hz
GB 0
PC 1.00
JL._JL___J L . L I
1 I 1 I I 1 1 I
10 9 8 7 6 4 3 ppm
o [ < [©O—|[©
Qe <l 1el9|e
NI TN ANl NI N
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= St le s el . 2 Spsn s OO Current Data Parameters
— L B B B B K e e R | (o))} s M) M) M NAME Jul01-2021-nmr
| \\\\/// / W EXPNO 61
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210701
Time 21.46 h
INSTRUM Avance Neo 400MHz
PROBHD Z108618_1009 (
1 PULPROG zgpg30
D 65536
SOLVENT DMSO
NS 1024
Ds 4
OH SWH 23809.523 Hz
FIDRES 0.726609 Hz
OH AQ 1.3762560 sec
RG 101
DwW 21.000 usec
I DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO i
SFO1 100.6328888 MHz
NUC1 13C
PO 3.33 usec
Bl 10.00 usec
PLW1 60.89300156 W
SFO2 400.1716007 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLWZ 16.77000046 W
PLW12 0.40580001 W
PLW13 0.20411000 w
F2 - Processing parameters
SI 32768
SF 100.6228265 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB [0]
PC 1.40
| I I I | I I I | I I I I I I I I I
170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 ppm
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74318
7.300
7.282
T.236
7218
Ta 199
Tl D

3.643
3.634
2.616
Ziblg
3.407
3.389
Bl
3..362
3,142
B 127
112
3.104
3.082
7810
2.797
25707
2.764
2547
2225
2.514
2.492
2116

OH
H,N H

<)
BRUKER
(><)

Current Data Parameters

Jan20-2021 nmr

EXPNO 50
PROCNG 1
F2 - Acgulsition Parameters
Date_ 20210120
Time 16.31 h
INSTRUM Avance Neo 400MHz
PROBHD 2108618_1009 (
PULPROG 2930
D 65536
S0LVENT coCl3
NS 16
D3 2
SWH 819€6.722 Hz
FIDRES 0.250144 Hz
AQ 3.5976959 sec
RG 101
DW 61.000 usec
DE 12.86 usec
TE 303.0 K
D1 1.40000000 sec
TE0 1
3P0l 400.1724710 MHz
1H
4.67 usec
14.00 usec
16.77000046 W
F2 - Processing parameters
sz 65536
SF 400.1700102 MHz
Whw EM
SSB 0
LB 0.30 Hz
CB 3
BEC 1.00

T
0 ppm

n -
<= %2
=1l v= [+
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— 138:69

A IEG B

R

128.58
126.43

H,N H

OH

—54.20

—40.84

150

140

130

120

110

100

90

80

70

60

50

40

30

20

10

0 ppm

Current Data Parameters
WAME JanZ20-2021-nmr
EXPNC 51
PROCNO 1

F2 - Acgulsition Parameters
Date_ 20210120
Time 180
INSTRUM Avance Neo 400MHz
PROBHD z108618_1009 ¢
PULPROG zgpg 30

D 65536
SOLVENT GRE] 3

NS Sl2

ns 4

SWE 23809.523 Hz
FIDRES 0.72¢609% Hz
pte] 1.3762560 sec
RG 101

Di 21.000 usec
DE 6.50 uscc
IE 303.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6328588 MHz
NUC1 13¢

PO 3.33 use
il 10.00 use
PLW1 60.8930015%6 W
SFO2 400.1716007 MAz
NUC2 1H
CPDERC[2 waltzeb
PCPD2 90.00 usec
PLW2 16€.77000046 W
PLWI1Z 0.40580001 w
PLW13 0.20411000 W
F2 - Processing parameters
ST 32768

5K 100.6228265 MH=z
WDW EM

SSEB 0

LB 1.00 Hz
GB O

PG 1.40
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7.356
7.349
Fund 3
7.328
7308
7.291
72285
T.268
7259
T2 52
7.236
T 23R
T2l
3.834
3817
3.801
3.784

}-3.673
3.640
3605
3,502

_—1

.

<)
BRUKER
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Current Data Parameters

NAME Dec3U 2020 nmr
EXPNC 50
PROCNC 1
F2 - Rcguisiticn Parameters
Date_ 20201230
Time 15-+1€ sh
INSTRUM Avance Nec 400MHz
ERCBHD Z108618_1008 ¢
PULPROG 2930
TD 6553¢
SCLVENT CDC13
NS 1%
DS 2
Me SWH 8196.722 Hz

FIDRES 0.250144 Hz
AQ 3.9976£959 sec

N RG 10°

H ow 61.000 usec
DE 12.86 usec
TE 441.3 K
D1 1.00000000 sec
TDO 1
SFCL 400.1724710 MHz
NUC1 1H
j=40] 4.67 usec
rl 14.00 usec
PLW1 16.7700004 W
I'Z — Processing parameters
S1 6553¢
SF 400.17001%¢6 MHz
WDW EM
55B 0
LB 0.30 H=z
GB 0
B¢ 1.00

10 9 8 7 6 5 4 3 2 1 ppm
- [22]8=1K*1) |-
P Q@ Qe
(o] (=18 ol =] bl )
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Current Data Parameters

NAME Dec30-2020-nmr
EXENO 51
PROCNG 1

F2 - Acquisition Parameters
Date_ 20201230
Time 15.47 h

NSTRUM Avance Nec 400MHz

PROBHD Z108618_1009 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 52
DS 4
SWH 23809.523
FIDRES 0.726608
AQ 1.3762560
RO 101
DW 21.000
DE ©.50
TE 447.1
D1 2.00000000
D11 0.03000000
TDO 1
SFO1 100.6328888 b
NUC1 1:3C
EC 3..33
Pl 10.490
PLW1 60.85%30015¢
SF02 400.1716007
NuCc2 1H
CPDPRG[2 waltz65h
PCPD2 50.00
PLW2 16.7700004¢
PLW12 0.40580001
PLW13 0.20411000

usec
usec
W
MHz

usec
W
i

W

F2 - Processing paramecers

Sl 32768
SE 100.6228265
WDW EM
S5B 0
LB 1.00
GB 0
B 1.40

MHz

Hz



7.383
7.364
T 257
1339
Lad o
T 262
7249
T.238
felBI
7.14%
7.144
1136
3.861
3.845
3.828
BB
3:598
— . e

NW

S

Tz

o)
BRUKER
(>

w0 W N

O oo W

oM

— —
Current Data Parameters
NAME Junl18-2021-nmr
EXPNO 30
PROCNG 1
F2 - Rcguisition Parameters
Date_ 20210618
Time 14.54 h

INSTIRUM Avance Neo 400MHz
PROBHD 2108618_1009 ¢

PULPROG zg30

D €553¢
SOLVENT Ebel3

NS le

DS 2

SWH 81%6.722 Hz
FIDRES 0.250144 Hz

A 3.997£%59 sec
RG 0T

D £1.000 usec
DE 12.8¢ usec
TE 300.0 K

D1 1.00000000 sec
Do 1

SFO1 400.1724710 MHz
NuUCl _H

PO 4.7 usec
Pl 14.00 usec
PLW1 16.7700004¢ W

F2 - Processing parameters
ST £553€

SF 400.1700187 MHz
WDW EM

SSB 0

LE 0.30 Hz
GB 0

PG 1.00

-

1.00
1.90

1 ppm
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Current Cata Parameters

NAME Feb04-2021-nmr
EXPNO 31
PROCNO A

F2 - Acquisiticn Parameters
Date_ 20210204
Time 19.22: h

INSTRUM Avance Neo 400MHz

PROBHD Z108618_100% (
PULPROG zgpyg30

D 55536
SOLVENT CDhEL3

NS 512

DS 4

SWH 23808%.523 Hz
FIDRES 0.726609% Hz
AQ 1.3762560 sec
RG 101

DWW 21.000 usec
DE 6.50 usec
TE 228.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

5ol 100.£328888 Miz
NUCL diie

PO 3.33 usec
Pl 10.00 usec
PLWL €0.8930015¢ W
SFO2 400.1716007 MHz
NUC2Z 1H
CPDPRG[2 wa_tzeh
PCPD2 20.00 usec
PLWZ 1€.77000046 W
PLW12 0.40580001 W
PLIW13 0.20411000 W

F2 - Processing parameters
ST 327¢8

SF 100.€228338 MHz
WDwW EM

55B 0

LB 1.00 Oz
OB a

PC 1.40
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Current
NAME
EXPNO
PRSCNC

FZ2 - Ac
Date_
TZxe
INSTRUM
PROEAD
PULPROG
D
SOLVENT
NS

Ds

SWH
FZDRES
AQ

RG

D

DE

TE

D1

TDO
SEFCL
HMUsl

PO

Bl

Pl

FZz - Pr
52

SE

WDW

S5B

TR

GB

BE

Data Parameters
Feb04-2021-nmr
90

1

quisition Parameters
20213204
1%.28 h
Avance Neo 400MHz
21686181039 ¢

81%9€.722 Hz
0.253144 Hez
B 0876859 Sec
101
61.000 usec
12.586 usec
2%8.0 K
1.0000300C scc

L.
400.1724710 MHz
1
4.€7 usec
14.0C usec
16.77000046 W

ocessing parameters
£5536
400.170818¢% MHz
EM
¢
0.30 H=
G
1.00C
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Current Data Parameters
| \‘\"N/// \|/ \/ | NAME Feb04-2021-nmr
EXPNO 81
PROCNO 1
F2 - Acculsitlion Parameters
Date_ 20210204
T:me 20.27 h
INSTRUM Avance Neo 400MHz
PROBHD Z108618_1008 (
PULPROG zgpg30
TD 65536
Me SOLVENT CDCL3
NS 1024
D3 4
N SWH 23809.523 Hz
H F-DRES 0.726609 Hz
F:Xe) 1.3762560 sec
(I) RG 101
DWW 21.000 usec
Me LE 6.50 usec
TE 298.0 K
Ll 2.00000000 sec
D11 0.03000000 sec
TDO I
SFO1 100.6328888 MHz
NUC1l 13C
PO 333 ageg
Pl 10.00 usec
PLW1 60.89300156 W
SFO2 400.1718007 MHz
NUC2 1H
CPDPRG[2 walbzeh
PCFD2 90.00 usec
PLW2 16.77000046 W
PLW12 0.40580001 W
PLW13 0.20411000 W
F2 - Processing paramelers
ST 32768
SF 100.6228265 MHz
WD EM
SSB o]
LB 1.00 Hz
GB 0
J.[ R L " PC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm
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GO 0 e N GO N 000 o0 s o m
et el ol et il Sl il sl i . 7 8 0 00 B B B a2 B = 5] 7=l
Current Data Zarameters
W \ V NAME Feb(04-2021-nmz
EXZNO 100
FROCNO 1
B2 Acquisition Farametsrs
Date 20219204
Time 20.32 h
INSTRUM Avance Neo 400Miz
PROBHD Z108618_1009 (
PULPROG zg 30
TD 65536
SOLVIENT CDC_3
NS 16
DS 2
SWI §196.122 Hz
Me FIDRES 0.250144 Hz
AQ 2.G97695% sen
RC 101
E:(\E DW 61.000 usec
DL 12.86 usec
TE 298.0 X
CF3 D1 1.00000000 sec
TDO I
SFO1 4Q00.1724710 MH=
NUTL1 1H
FO 4.87 usec
Pl 14,00 usec
FLW1 16.77000046 W
F2 - Processing parameters
5T 65536
3F 400.,1700237 MH=
Whw bl
553 Al
LB 0,30 Hz
CB a
EG 1.00
) , " |
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Current Data Parameters

NAME
EXPNO
PROCNC

May02-2022-nmr

12
1

F2 - Acquisition Parameters

Date_
Time

20220503
6.35

h

INSTRUM Avance Neo 400MH=z

PROBHD 2108618_1005 ¢
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

Ds 4

SWH 23809.523 Hz
FIDRES 0.726609 Hz
AQ 1.3762560 sec
RG 101

DW 21.000 usec
DE 6.50 usec
TE 302.6 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 100.6328888 MHz
NUC1 13¢

PO 3.33 usec
Pl 10.00 usec
PLW1 60.89300156 W
SFO02 400.1716007 MH=z
NUC2 1H
CEDPRG[2 waltz65b
PCPD2 90.00 usec
PLW2 16.7700004€ W
PIW12 0.40580001 W
PLW13 0.20411000 W

F2 - Processing parameters
SI 32768

SF 100.6228265 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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| Current Data Parameters
NAME Mar22-2022-nmr
EXPNO 20
PROCNO 1
Me
F2 — Acquisition Parameters
Date_ 20220322
N Time 11.02 h
H INSTRUM Avance Neo 400MHz
CF PROBHD Z108618_1009 (
3 PULPROG zg
TD 131072
SOLVENT ChE13
Ng 16
DS 4
SWH 90%09.094 Hz
FIDRES 1387163 Hz
AQ 0.72089%60 sec
RG 101
DW 5.500 usec
DE 6.50 usec
TE 300.0 K
Dl 1.00000000 sec
TDO ik
3F01 376.4983502 MH=
NUC1 19E
B 15.00 usec
BLW1 19.22800064 W
F2 - Processing parameters
ST 65536
SF 376.5360038 MHz
WDW EM
S5B o
LB 0.30 Hz
GB ¢
B 1.00
I I I I I I I I I
0 -20 -40 -60 -80 -100 -120 -140 -160 ppm
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Current Data Parameters

NAME Fek04-2021-nmr
EXPNO 110
PROCNG 1

F2 - Acguisition Farameters
Date_ 20219204

T me 21,08 h
INSTRUM Avance Neo 400MH=z
FROEBHD Z108e18_1003%
PULPROG zg30

TG 65536
SOLVENT EDEL3

NS 16

DS 2

SWH 8196.722 He
FZDRES 0.250144 Hz
Jite] 3.8976359 sec
RG 101

DW 61.000 usec
DE 12.86 usec
TE 298.0 K

D1 1.00000000 sec
TGO 1

SFO1 400.1724710 MHz
Mol 1H

PO 1.67 usec
Pl 14.00 usec
PLNL 1E.TT000046 W

FZ — Processing parameters
ST 65536

SF 400.1700228 MHz
Wwew =M

S5B 0

TR 0.30 H=z
GB a

PC 1.00
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ent Data Parameters
Feh(04-2027 —nmr

b sl
NO 1
P2 - Acquisition Paramete=zs
Date_ 20270204
Lime 21.38 h

INSTRUM Avance Nec 400MHz

FROBHD 7108618_1009 (
FULPROG 30

D

SOLVENT

NS

ns

SwWd 23809.3523 Hde
FPIDRES 0.72650% Hz
AQ 1.3762580 o
RG 101

DW 1.000 uscc
DE 6£.50 usec
TE 298.0 K

[l Z.00000000 sec
D11 0.03C00000 sec
TDO 3}

SFO1 100.€32288848 MHz
NUC1 ikcial

FO 3.33 usec
Pl 10.00 usec
FLW1 40.89300156 W
SF0Q2 400.172€007 MHz
Nuc2 1H
CPDERG[Z wa_. tzEgh
PCPD2 90.00 usec
FLWZ 1£.77000046 W
PLW1Z 0.40580001 w
PLW13 0.20411000 W

F2 - Processing parameters
sSI 32768

SF 100.€228265 MHz
WDw oAt

253 4]

LB L.00; 82
GB 0

BE 1.49
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= Current Data Parameters
| NAME Marz2-2022-nmr
EXPNC 30
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220322
Time R 1 of
INSTRUM Avance Neo 400MHz
Me PROBHD  2108618_1009 (
PULPROG zqg
TD 131472
N SOLVENT CDel3
H NS 16
D3 4
F SWH 90909.094 Hz
FIDRES 1.387163 Hz
AQ 0.7208960 sec
RG 101
DI 5.500 usec
DE £.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO il
SFO1 376.4983502 MHz
NUC1 19F
Fl 15200 -ugee
PLW1 19.22800064 W
F2 — Processing parameters
ST 65536
SF 376.5360038 MHz
WOW EM
SS5B 0
LB 0.30 Hz
GB 0
EC 1.00

I I I I 1
-20 -40 -60 .80  -100 120 -140 -160  -180  ppm
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