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1. Experimental Information.

A. Genaral Experimental Procedure to Prepare N-formyl Derivatives *°
To the stirred solution of (2-aminophenyl)methanol (1.0 g, 6.53 mmol) in dry tetrahydrofurone (10 mL) was added ethyl format (4 mL, 52.28
mmol, 8.0 eq) at room temperature, and the mixture was stirred for 5 min. NaH (0.65 g, 16.33 mmol, 2.5 eq) was added in portions at same
temperature. After 1 h, the resulting mixture was slowly poured in to ice water. The aqueous phase was extracted with ethyl acetate (3 x 20 mL),
the combined organic layers were washed with brine, and dried over anhydrous Na,SO,, and evaporated under reduced pressure. The crude
product could not be isolated as pure product due to the same Rf of starting material and products in most of the common solvent combinations.
Hence, the impure products was used for next step without further purification.

B. Genaral Experiimental Procedure to Prepare O-methanesulfonate Derivatives '

To the stirred solution of N-(2-(hydroxymethyl)phenyl)formamide (1.1 g, 6.508 mmol) in dichloromethane (30 mL) at 0 °C was added
triethylamine (1.87 mL, 13.01 mmol, 2 eq), and methane sulphonyl chloride (0.75 mL, 9.761 mmol, 1.5 eq) was added drop wise at same
temperature. The resulting solution was stirred for 2 h at room temperature. After the completion of reaction (monitored by TLC). The reaction
mixture was quenched with cold water. The aqueous phase was extracted with dichloromethane (3 x 20 mL), the combined organic layers were
washed with brine, and dried over anhydrous Na,SO,, and evaporated under reduced pressure. The crude products could not be isolated as pure
product due to the same Rf of starting material and products in most of the common solvent combinations. Hence, the impure products was used

for next step without further purification and **C NMR were not recorded.

C. Genaral Experiimental Procedure to Prepare Azide Derivatives *’
To the stirred solution of 2-formamido-5-methoxybenzyl methanesulfonate (1.0 g, 3.862 mmol) in DMF (10 mL) at 0 °C was added sodium azide

(0.49 g, 7.722 mmol, 2 eq). The resulting solution was stirred for 2 h at room temperature. After the completion of reaction (monitored by TLC).
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The reaction mixture was quenched with cold water. The aqueous phase was extracted with ethyl acetate (3 x 20 mL), the combined organic layers
were washed with brine, and dried over anhydrous Na,SO,, and evaporated under reduced pressure. The crude was purified by flash column
chromatography on silica gel using ethyl acetate: n-hexane (40: 60) as an eluent. The products were not very pure, the impure products was taken
for next step.

D. Genaral Experiimental Procedure to Prepare Isocyanide Derivatives * ¢

To the stirred solution of N-(2-(azidomethyl)phenyl)formamide (0.7 g, 3.97 mmol) in tetrhydrofuron (10 mL) at 0 °C was added triethyl amine
(1.72 mL, 11.93 mmol, 3 eq), the mixture was stirred for 5 min. phosphorus oxychloride (POCI;) (0.58 mL, 5.96 mmol, 1.5 eq) was added drop
wise at same temperature. The resulting solution was stirred for 2 h at room temperature. After the completion of reaction (monitored by TLC).
The mixture was quenched with saturated NaHCO3 solution. The aqueous phase was extracted with ethyl acetate (3 x 20 mL), the combined
organic layers were washed with brine, and dried over anhydrous Na,SO,, and evaporated under reduced pressure. The crude was purified by flash

column chromatography on silica gel using ethyl acetate: n-hexane (10: 90) as an eluent

2. Crystal structural data for compound 3g (CCDC 1911289)

Bond precision: C-C=0.0030 A Wavelength: 0.71073

Cell: a=10.8098 (10) b=3.9798 (4) c=24.25(2)

alpha=90  beta= 92.803 (9) gamma= 90
Temperature: 296

Calculated
Volume 1041.77(17)
Space group P21/n
Hall group -P 2yn
Moiety formula C11H9F N2 O3
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Sum formula C11H9FN20O3
Mr 236.20
Dx, g cm-3 1.506
z 4
Mu (mm-1) 0.123
F000 488.0
F000’ 488.30
h, k, Imax 14,5, 31
Nref 2380
Data completeness= 0.997 Theta (max)= 27.482

R (reflections) = 0.0597 (1575) wR2 (reflections) = 0.1449 (2374)
S=1.070 Npar =154
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ORTEP diagram for compound 3g (50% ellipsoid probability)

SI-5

FL



3. Reaction Schemes for Preparation of Substrates and Products

Cl

Scheme 1. General Synthetic route for the Preparation of Starting Materials
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4. Characterization data for all isolated products

N-(2-(hydroxymethyl)-4-methoxyphenyl) formamide (b2): Following the general procedure A. Pale-yellow solid (1.1 g crude) R¢
(70% ethyl acetate/n-hexane) = 0.2. 'H NMR (DMSO-dg, 400 MHz): 9.32 (s, 1H), 8.25 - 8.20 (m, 1H), 7.50 (d, J = 8.8 Hz, 1H), 6.99 -
6.96 (m, 1H), 6.78 - 6.76 (m, 1H), 5.23 (s, 1H), 4.46 - 4.42 (m, 2H), 3.71 (s, 3H). LCMS (ESI) m/z calcd for CgH1:NO3 [M + H]* 181.07

found 182.1

N-(2-(hydroxymethyl)-3-methoxyphenyl) formamide (c2): Following the general procedure A. Pale-yellow solid (1.02 g
crude). Rs (70% ethyl acetate/n-hexane) = 0.2. *H NMR (DMSO-ds, 400 MHz): 9.32 (s, 1H), 8.25 - 8.20 (m, 1H), 7.50 (d, J = 8.8 Hz,
1H), 6.99 - 6.96 (m, 1H), 6.78 - 6.76 (m, 1H), 5.23 (s, 1H), 4.46 - 4.42 (m, 2H), 3.71 (s, 3H). LCMS (ESI) m/z calcd for CgH;1;NO3

[M + H]" 181.07 found 182.1

N-(2-(hydroxymethyl)-6-methylphenyl) formamide (d2): Following the general procedure A. Yellow solid (1.1 g crude). R¢
(70% ethyl acetate/n-hexane) = 0.2. *H NMR (DMSO-ds, 400 MHz): 9.35 (s, 1H), 8.21 (s, 1H), 7.28 (d, J = 7.2 Hz, 1H), 7.18 — 7.12

(m, 2H), 5.05 - 5.04 (m, 1H), 4.40 - 4.38 (M, 2H), 2.13 (s, 3H). LCMS (ESI) m/z calcd for CoH11NO, [M + H]* 165.07 found 166.1.

N-(2-(hydroxymethyl)-3-methylphenyl) formamide (e2): Following the general procedure A. Yellow solid (1.0 g, crude). R¢
(70% ethyl acetate/n-hexane) = 0.2. *H NMR (CDCls, 400 MHz): 8.41 (s, 1H), 7.96 (d, J = 8.0 Hz, 1H), 7.15 — 7.02 (m, 3H), 4.69 (s,

2H), 2.32 (s, 3H). LCMS (ESI) m/z calcd for CgH11NO, [M + H]" 165.07 found 166.1.
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N-(3-fluoro-2-(hydroxymethyl)phenyl)formamide (f2): Following the general procedure A. Pale-yellow solid (0.98 g crude).
R (70% ethyl acetate/n-hexane) = 0.2. *H NMR (DMSO-ds, 400 MHz): 9.58 (s, 1H), 8.25 (s, 1H), 7.30 (2, 1H), 7.14 — 7.12 (m, 1H),

5.24 (s, 1H), 4.42 — 4.41 (m, 2H). LCMS (ESI) m/z calcd for CgHgFNO, [M + H]" 169.05 found 170.0.

N-(4-fluoro-2-(hydroxymethyl) phenyl) formamide (g2): Following the general procedure A. Pale-yellow solid (1.0 g crude).
Rt (70% ethyl acetate/n-hexane) = 0.2. *H NMR (CDCls, 400 MHz): 8.46 (s, 1H), 7.96 (bs, 1H), 7.17 — 7.11 (m, 3H), 5.20 (s, 1H),

4.74 (s, 2H). LCMS (ESI) m/z calcd for CsHsFNO, [M + H]* 169.05 found 170.0.

N-(3-chloro-2-(hydroxymethyl)phenyl)formamide (h2): Following the general procedure A. Pale-yellow solid (1.0 g crude). Rs
(70% ethyl acetate/n-hexane) = 0.2. *H NMR (DMSO-d6, 400 MHz): § 9.70 (s, 1H), 8.24 (s, 1H), 7.46 (d, J = 7.6 Hz, 1H), 7.39 (d, J
=7.6 Hz, 1H), 7.31 (t, J = 7.6 Hz, 2H). 5.26 (t, J = 5.6 Hz, 1H), 4.40 (d, J = 5.6 Hz, 2H). LCMS (ESI) m/z calcd for CgHsCINO, [M +

H]" 185.0 found 185.9.

N-(5-chloro-2-(hydroxymethyl)phenyl)formamide (i2): Following the general procedure A. Yellow solid (1.1 g crude). R¢(70%
ethyl acetate/n-hexane) = 0.2. *H NMR (DMSO-d6, 400 MHz): & 9.61 (s, 1H), 8.31 (s, 1H), 7.96 (s, 1H), 7.38 (d, J = 8.4 Hz, 1H),

7.20 - 7.24 (m, 1H), 5.36 (brs, 1H), 4.47 (s, 2H). LCMS (ESI) m/z calcd for CgHgCINO, [M + H]" 185.0 found 185.9.
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N-(3-bromo-2-(hydroxymethyl)phenyl)formamide (j2): Following the general procedure A. Yellow solid (0.9 g crude), 78%). R¢
(70% ethyl acetate/n-hexane) = 0.2. 'H NMR (CDCls, 400 MHz): 8.46 (s, 1H), 8.09 (d, J = 8.0 Hz, 1H), 7.41 - 7.18 (m, 4H), 4.99 (s,

2H). LCMS (ESI) m/z calcd for CgHgBrNO; [M + H]* 228.97 found 230.0.

N-(2-bromo-6-(hydroxymethyl)phenyl)formamide (k2): Following the general procedure A. Yellow solid (0.95 g crude). R¢
(70% ethyl acetate/n-hexane) = 0.2. *H NMR (DMSO-ds, 400 MHz): 9.38 (s, 1H), 8.23 (s, 1H), 7.59 (d, J = 8.0 Hz, 1H), 7.19 - 6.99

(m, 3H), 5.22 (s, 1H), 4.43 — 4.42 (m, 2H). LCMS (ESI) m/z calcd for CgHsBrNO, [M + H]* 228.97 found 231.8.

N-(4-fluoro-2-(hydroxymethyl)-6-methoxyphenyl)formamide (12): Following the general procedure A. White solid (0.9 g
crude). R¢ (70% ethyl acetate/n-hexane) = 0.2. *"H NMR (DMSO-ds, 400 MHz): 9.23 (s, 1H), 8.13 (s, 1H), 6.90 - 6.80 (m, 2H), 5.21 (s,

1H), 4.31 (s, 2H), 3.75 (d, J = 7.2 Hz, 3H). LCMS (ESI) m/z calcd for CoH1oFNO3 [M + H]* 199.06 found 200.0.

2-Formamido-5-methoxybenzyl methanesulfonate (b3): Following the general procedure B. Yellow solid (0.98 g crude). R¢
(30% ethyl acetate/n-hexane) = 0.3. *H NMR (DMSO-ds, 400 MHz): 9.60 (s, 1H), 8.26 - 8.24 (m, 1H), 7.54 (d, J = 8.45 Hz, 1H), 7.06
-7.03 (m, 1H), 6.91 - 6.89 (m, 1H), 4.76 - 4.71 (m, 2H), 3.73 (s, 4H). LCMS (ESI) m/z calcd for C1oH13NOsS [M + H]" 259.05 found

200.1(demesylated product).

2-Formamido-6-methoxybenzyl methanesulfonate (c3): Following the general procedure B. Yellow solid (0.75 g crude). R¢
(30% ethyl acetate/n-hexane) = 0.3. *H NMR (DMSO-ds, 400 MHz): 9.50 (s, 1H), 8.22 (s, 1H), 7.29 — 7.20 (m, 3H), 4.61 (s, 2H),

3.78 (s, 6H). LCMS (ESI) m/z calcd for C1gH13NOsS [M + H]™ 259.05 found 199.9 (demesylated product).
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2-Formamido-3-methylbenzyl methanesulfonate (d3): Following the general procedure B. Yellow solid (0.85 g crude, 57%).
Ry (30% ethyl acetate/ n-hexane) = 0.3. *"H NMR (DMSO-dg, 400 MHz): 9.69 (s, 1H), 8.27 (s, 1H), 7.63 (d, J = 8.0 Hz, 1H), 7.27 -
7.25 (m, 1H), 7.16 - 7.12 (m, 2H), 4.79 - 4.74 (m, 3H), 2.25 (s, 3H). LCMS (ESI) m/z calcd for C1oH13NO4S [M + H]* 243.05 found

184.0 (demesylated product).

2-Formamido-6-methylbenzyl methanesulfonate (e3): Following the general procedure B. Yellow solid (0.75 g crude). R¢ (30%
ethyl acetate/ n-hexane) = 0.3. *H NMR (DMSO-dg, 400 MHz): 9.69 (s, 1H), 8.27 (s, 1H), 7.63 (d, J = 8.0 Hz, 1H), 7.27 - 7.25 (m,
1H), 7.16 - 7.12 (m, 2H), 4.79 - 4.74 (m, 3H), 2.25 (s, 3H). LCMS (ESI) m/z calcd for C1oH13NO4S [M + H]" 243.05 found 184.0

(demesylated product).

2-Fluoro-6-formamidobenzyl methanesulfonate (f3): Following the general procedure B. Yellow solid (0.75 g crude). R¢ (30%
ethyl acetate/ n-hexane) = 0.3. *"H NMR (DMSO-ds, 400 MHz): 9.84 (s, 1H), 8.30 (s, 2H), 7.34 — 7.26 (m, 4H), 4.80 (s, 2H). LCMS

(ESI) m/z calcd for CoH1oFNO,S [M + H]" 247.03 found 188.0, 152.0 (demesylated product).

5-Fluoro-2-formamidobenzyl methanesulfonate (g3): Following the general procedure B. Yellow solid (0.8 g crude). R¢ (30%
ethyl acetate/n-hexane) = 0.3. *"H NMR (CDCls, 400 MHz): 8.47 (s, 1H), 7.85 - 7.82 (m, 2H), 7.43 (bs, 1H), 7.21 - 7.06 (m, 2H), 4.56

(s, 2H). LCMS (ESI) m/z calcd for CgH10FNO,S [M + H]" 247.03 found 188.0, 246.0 (demesylated product).

2-Chloro-6-formamidobenzyl methanesulfonate (h3): Following the general procedure B. Yellow solid (0.7 g crude). R¢ (30%

ethyl acetate/n-hexane) = 0.3. *H NMR (DMSO-ds, 400 MHz): 9.78 (s, 1H), 8.32 (s, 1H), 8.01 (s, 1H), 7.80 (d, J = 8.0 Hz, 1H), 7.45
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(d, J = 6.8 Hz, 1H), 4.80 (s, 2H), 3.33 (s, 3H). LCMS (ESI) m/z calcd for CoH1oCINO,S [M + H]" 263.0 found 170.0, 204.0

(demesylated product).

4-Chloro-2-formamidobenzyl methanesulfonate (i3): Following the general procedure B. Yellow solid (0.8 g crude). R¢ (30%
ethyl acetate/n-hexane) = 0.3. *H NMR (DMSO-ds, 400 MHz): 9.93 (s, 1H), 8.34 (s, 1H), 8.01 (s, 1H), 7.47 (d, J = 8.4 Hz, 1H), 7.25 -
7.20 (m, 1H), 4.84 — 4.80 (m, 3H). LCMS (ESI) m/z calcd for CoH1oCINO,S [M + H]* 263.0 found 204.0, 206.0 (demesylated

product).

2-Bromo-6-formamidobenzyl methanesulfonate (j3): Following the general procedure B. Yellow solid (0.65 g crude). R¢(30%
ethyl acetate/n-hexane) = 0.3. *H NMR (DMSO-ds, 400 MHz): 9.99 (s, 1H), 8.34 - 8.32 (m, 1H), 7.84 — 7.82 (m, 1H), 7.54 — 7.48 (m,
1H), 7.44 — 7.27 (m, 1H), 7.52 (d, J = 7.6 Hz, 1H), 7.34 - 7.30 (m, 1H), 5.14 (s, 2H), 3.20 (s, 3H). LCMS (ESI) m/z calcd for

CgH10BrNO4S [M + H]" 306.95 found 229.0 (demesylated product).

3-Bromo-2-formamidobenzyl methanesulfonate (k3): Following the general procedure B. Yellow solid (0.7 g crude). Rs
(30% ethyl acetate/n-hexane) = 0.3. *H NMR (DMSO-ds, 400 MHz): 9.99 (s, 1H), 8.34 — 8.32 (m, 1H), 7.84 — 7.79 (m, 1H), 7.54 —
7.44 (m, 1H), 7.36 - 7.30 (m, 1H), 4.94 (s, 2H), 4.89 — 4.80 (m, 3H). LCMS (ESI) m/z calcd for CgH10BrNO4S [M + H]* 306.95 found

229.1 (demesylated product).
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N-(2-(azidomethyl)-4-methoxyphenyl) formamide (b4): Following the general procedure C. Pale-yellow solid (0.75 g crude).
Ry (40% ethyl acetate/n-hexane) = 0.3. *H NMR (DMSO-dg, 400 MHz): 9.49 (s, 1H), 8.20 (s, 1H), 7.30 - 7.26 (m, 1H), 7.13 - 6.98 (m,

2H), 4.31 (s, 1H), 3.78 (s, 3H). LCMS (ESI) m/z calcd for CgH1oN4O, [M + H]™ 206.08 found 179.0 (-N,).

N-(2-(azidomethyl)-3-methoxyphenyl) formamide (c4): Following the general procedure C. Pale-yellow solid (0.7 g crude).
Ry (40% ethyl acetate/n-hexane) = 0.3. *H NMR (DMSO-ds, 400 MHz): 9.49 (s, 1H), 8.20 (s, 1H), 7.30 - 7.26 (m, 1H), 7.13 - 6.98 (m,

2H), 4.31 (s, 1H), 3.78 (s, 3H). LCMS (ESI) m/z calcd for CoH1oN4O, [M + H]* 206.08 found 179.0 (-N»).

N-(2-(azidomethyl)-6-methylphenyl)formamide (d4): Following the general procedure C. Pale-yellow solid (0.7 g crude). Rt
(40% ethyl acetate/n-hexane) = 0.3. *H NMR (DMSO-ds, 400 MHz): 9.59 (s, 1H), 8.25 (s, 1H), 7.29 - 7.20 (m, 3H), 4.35 (s, 2H), 2.16

(s, 3H). LCMS (ESI) m/z calcd for CoH1oN4O [M + H]" 190.08 found 163.1 (-N5).

N-(2-(azidomethyl)-3-methylphenyl) formamide (e4): Following the general procedure C. Pale-yellow solid. Isolated yield: (0.7
g crude). R (40% ethyl acetate/n-hexane) = 0.3. *H NMR (DMSO-ds, 400 MHz): 9.80 (s, 1H), 8.27 (s, 1H), 7.52 (d, J = 8.0 Hz, 1H),
7.27 - 7.20 (m, 1H), 7.14 — 7.06 (m, 1H), 4.48 (s, 2H), 2.34 (s, 3H). LCMS (ESI) m/z calcd for CoH1oN4O [M + H]* 190.08 found

163.1 (-Ny).

N-(2-(azidomethyl)-3-fluorophenyl) formamide (f4): Following the general procedure C. Pellow solid (0.6 g crude). R¢ (40%
ethyl acetate/n-hexane) = 0.3. *H NMR (DMSO-ds, 400 MHz): 9.83 (s, 1H), 8.28 (s, 1H), 7.36 - 7.26 (m, 3H), 4.42 (s, 2H). LCMS

(ESI) m/z calcd for CgH;FN4O [M + H]" 194.06 found 167.1 (-N,).
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N-(2-(azidomethyl)-4-fluorophenyl)formamide (g4). Following the general procedure C. Yellow solid (0.62 g crude). R¢ (40%
ethyl acetate/n-hexane) = 0.3. 'H NMR (DMSO-dg, 400 MHz): 9.82 — 9.76 (m, 1H), 8.26 (s, 1H), 7.71 - 7.70 (m, 1H), 7.34 — 7.16 (m,

2H), 4.47 (s, 2H). LCMS (ESI) m/z calcd for CgH;FN,O [M + H]* 194.06 found 167.1 (-N»).

N-(2-(azidomethyl)-3-chlorophenyl) formamide (h4): Following the general procedure C. Pale-yellow solid (0.7 g crude). R¢
(40% ethyl acetate/n-hexane) = 0.3. 'H NMR (DMSO-ds, 400 MHz): 9.83 (s, 1H), 8.28 (s, 1H), 7.36 — 7.26 (m, 3H), 4.42 (s, 2H).

LCMS (ESI) m/z calcd for CgH;CIN4O [M + H]" 210.03 found 183.1 (-Ny).

N-(2-(azidomethyl)-5-chlorophenyl) formamide (i4): Following the general procedure C. Pale-yellow solid (0.75 g crude). R¢
(40% ethyl acetate/n-hexane) = 0.3. *H NMR (CDCls, 400 MHz): 8.42 (s, 1H), 7.50 (d, J = 8.0 Hz, 1H), 7.37 - 7.33 (m, 1H), 7.31 -

7.25 (m, 2H), 4.40 (s, 2H). LCMS (ESI) m/z calcd for CgH-CIN,O [M + H]* 210.03 found 183.1 (-N).

N-(2-(azidomethyl)-3-bromophenyl) formamide (j4): Following the general procedure C. Yellow solid (0.60 g crude). R¢
(40% ethyl acetate/n-hexane) = 0.3. *H NMR (DMSO-ds, 400 MHz): 9.99 (s, 1H), 8.28 (s, 1H), 7.76 (d, J = 8.0 Hz, 1H), 7.61 - 7.28

(m, 2H), 4.62 (s, 2H). LCMS (ESI) m/z calcd for CgH;BrN;O [M + H]" 253.98 found 229.0 (-N,).

N-(2-(azidomethyl)-6-bromophenyl) formamide (k4): Following the general procedure C. Yellow solid (0.63 g crude). R¢
(40% ethyl acetate/n-hexane) = 0.3. *H NMR (DMSO-ds, 400 MHz): 9.75 (s, 1H), 8.29 (s, 1H), 7.77 (d, J = 7.6 Hz, 1H), 7.40 - 7.17

(m, 2H), 4.48 (s, 2H). LCMS (ESI) m/z calcd for CgH;BrN;O [M + H]" 253.98 found 229.0 (-N,).
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N-(2-(azidomethyl)-4-fluoro-6-methoxyphenyl)formamide (14): Following the general procedure C. White solid (0.6 g crude).
Ry (40% ethyl acetate/n-hexane) = 0.3. *"H NMR (DMSO-ds, 400 MHz): 9.44 (s, 1H), 8.19 (s, 1H), 7.07 - 6.83 (m, 2H), 4.32 (s, 2H),

3.79 (s, 3H). LCMS (ESI) m/z calcd for CgHgFN4O, [M + H]™ 224.07 found 197.1, 225.1 (-N,).

1-(Azidomethyl)-2-isocyanobenzene (1a).** Following the general procedure D. Yellow liquid (0.55 g, 87%). Rs (10% ethyl
acetate/n-hexane) = 0.3. 'H NMR (CDCls, 400 MHz): & 7.46 - 7.38 (m, 4H), 4.55 (s, 2H). **C {*H} NMR (CDCl;, 100 MHz): &

168.19, 132.19, 129.82, 129.27, 129.25, 50.89. LCMS (ESI) m/z calcd for CgHgN4 [M + H]* 158.05 found 131.1 (-N,).

2-(Azidomethyl)-1-isocyano-4-methoxybenzene (1b): Following the general procedure D. Yellow liquid (0.56 g, 87%). Rs
(10% ethyl acetate/n-hexane) = 0.3. 'H NMR (CDCls, 400 MHz): & 7.37 - 7.34 (m, 1H), 7.02 - 6.94 (m, 2H), 4.50 (s, 2H), 3.92 (s,
3H). *C {*"H} NMR (CDCls, 100 MHz): & 171.77, 154.44, 133.62, 130.18, 120.32, 112.45, 56.24, 50.90. LCMS (ESI) m/z calcd for

CoHgN4O [M + H]* 188.06 found 161.1 (-N,).

2-(Azidomethyl)-1-isocyano-3-methoxybenzene (1c): Following the general procedure D. Yellow liquid (0.52 g, 81%). R¢(10%
ethyl acetate/n-hexane) = 0.3. *H NMR (CDCls, 400 MHz): & 7.37 (t, J = 8.0 Hz, 1H), 7.02 - 6.94 (m, 2H), 4.51 (s, 2H), 3.94 (s, 3H).
B3C {"H} NMR (CDCls, 100 MHz): & 171.77, 155.44, 133.62, 130.18, 120.32, 111.45, 56.24, 50.90. LCMS (ESI) m/z calcd for

CoHgN4O [M + H]+ 188.06 found 161.1 (-Nz).

1-(Azidomethyl)-2-isocyano-3-methylbenzene (1d): Following the general procedure D. Yellow liquid (0.5g, 71%). R (10%

ethyl acetate/n-hexane) = 0.2. *H NMR (CDCls, 400 MHz): & 7.28 - 7.25 (m, 3H), 4.55 (s, 2H), 2.43 (s, 3H). *C {*H} NMR (CDCl;,
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100 MHz): & 167.69, 139.39, 131.74, 130.00, 129.35, 124.99, 47.65, 19.41. LCMS (ESI) m/z calcd for CoHgN4 [M + H]* 172.07

found 145.1 (-Ny).

2-(Azidomethyl)-1-isocyano-3-methylbenzene (1e): Following the general procedure D. Yellow liquid (0.5g, 78%). R¢ (10%
ethyl acetate/n-hexane) = 0.2. *H NMR (CDCls, 400 MHz): & 7.28 - 7.25 (m, 3H), 4.55 (s, 2H), 2.43 (s, 3H). *C {*H} NMR (CDCls,
100 MHz): & 167.55, 139.39, 131.76, 129.99, 129.37, 125.01, 47.63, 19.45. LCMS (ESI) m/z calcd for CgHgN, [M + H]" 172.07

found 145.1 (-Ny).

2-(Azidomethyl)-1-fluoro-3-isocyanobenzene (1f): Following the general procedure D. Yellow liquid (0.48 g, 75%). R¢ (10%
ethyl acetate/n-hexane) = 0.2. *H NMR (CDCls, 400 MHz): § 7.45 - 7.39 (m, 1H), 7.26 - 7.17 (m, 2H), 4.55 (s, 2H). **C {*H} NMR
(CDCls, 100 MHz): & 174.31, 159.05, 156.48, 134.50, 130.76, 124.29, 116.42, 50.53.°F NMR (376 MHz, CDCI3): -110.38 — -110.39

(d, 1F). LCMS (ESI) m/z calcd for CgHsFN, [M + H]* 176.04 found 149.1 (-N,).

2-(Azidomethyl)-4-fluoro-1-isocyanobenzene (1g): Following the general procedure D. Yellow liquid (0.5 g, 78%). R¢ (10%
ethyl acetate/n-hexane) = 0.2. *H NMR (CDCls, 400 MHz): & 7.44 — 7.41 (m, 1H), 7.26 — 7.20 (s, 1H), 7.09 — 7.05 (m, 1H), 4.56 (s,
2H). *C{*H} NMR (CDCls, 100 MHz): & 168.54, 163.66, 161.14, 135.10, 129.03, 116.09, 50.57. **F NMR (376 MHz, DMS0-dg): -

121.12 (t, 1F). LCMS (ESI) m/z calcd for CgHsFN, [M + H]* 176.04 found 149.1 (-Ny).

2-(Azidomethyl)-1-chloro-3-isocyanobenzene (1h): Following the general procedure D. Yellow liquid. Isolated yield: (0.49 g,

76%). Rt (10% ethyl acetate/n-hexane) = 0.3. *H NMR (CDCls, 400 MHz): § 7.48 (s, 1H), 7.38 (s, 2H), 4.57 (s, 2H). “C{*H} NMR
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(CDCl3, 100 MHz): § 173.37, 134.40, 131.66, 130.07, 129.75, 127.11, 51.15. LCMS (ESI) m/z calcd for CgHsCIN, [M + H]* 192.02

found 165.0 (-N,).

1-(Azidomethyl)-4-chloro-2-isocyanobenzene (1i): Following the general procedure D. Yellow liquid (0.51 g, 80%). Rs (10%
ethyl acetate/n-hexane) = 0.3. *H NMR (CDCls, 400 MHz): & 7.45 — 7.40 (m, 1H), 7.27 — 7.17 (m, 2H), 4.56 (s, 2H). *C{"H} NMR
(CDCls, 100 MHz): & 174.41, 159.06, 156.49, 134.50, 130.67, 124.28, 116, 40, 50.52. LCMS (ESI) m/z calcd for CgHsCIN, [M + H]*

192.02 found 165.0 (-N).

2-(Azidomethyl)-1-bromo-3-isocyanobenzene (1j): Following the general procedure D. Yellow liquid (0.48 g, 73%). Rs (10%
ethyl acetate/n-hexane) = 0.2. 'H NMR (CDCls, 400 MHz): & 7.69 (d, J = 8.0 Hz, 1H), 7.42 (d, J = 9.2 Hz, 1H), 7.28 (d, J = 8.0 Hz,
1H), 4.64 (s, 2H). *C{*H} NMR (CDCl;, 100 MHz): & 169.66, 134.39, 132.08, 130.81, 129.81, 126.63, 125.97, 50.77. LCMS (ESI)

m/z calcd for CgHsBrN, [M + H]* 235.96 found 209.0 (-N»).

1-(azidomethyl)-3-bromo-2-isocyanobenzene (1k): Following the general procedure D. Yellow liquid (0.46 g, 70%). R¢ (10%
ethyl acetate/n-hexane) = 0.2. 'H NMR (CDCls, 400 MHz): § 7.69 (d, J = 8.0 Hz, 1H), 7.42 (d, J = 9.6 Hz, 1H), 7.28 — 7.26 (m, 1H),
4.70 (s, 2H). *C{*H} NMR (CDCls, 100 MHz): 5 169.67, 134.39, 132.08, 130.59, 126.63, 125.97, 50.48. LCMS (ESI) m/z calcd for

CsHsBrN, [M + H]* 235.96 found 210.9, 208.9 (-N,).

1-(Azidomethyl)-5-fluoro-2-isocyano-3-methoxybenzene (1l): Following the general procedure D. Yellow liquid (0.46, 70%).

R (10% ethyl acetate/n-hexane) = 0.2. *H NMR (CDCls, 400 MHz): § 6.76 (d, J = 8.0 Hz, 1H), 6.66 (d, J = 9.2 Hz, 1H), 4.52 (s, 2H),
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3.93 (s, 3H). °C {*H} NMR (CDCl3, 100 MHz): 3 171.84, 164.22, 161.70, 156.94, 135.69, 107.11, 99.88, 56.58, 50.62. LCMS (ESI)

m/z calcd for CgH7FN4O [M + H]* 206.06 found 179.1 (-N,).

1-(1-Azidoethyl)-2-isocyanobenzene (1m).** following the general procedure D. Pale-green oil (0.42, 65%. R; (10% ethyl
acetate/n-hexane) = 0.2. *H NMR (CDCls, 500MHz): & 7.52 (d, J = 7.6 Hz, 1H), 7.46 (d, J = 6.15 Hz, 1H), 7.41 (d, J = 7.6 Hz, 1H),
7.35 (d, J = 7.6 Hz, 1H), 5.09 (g, J = 6.9 Hz, 1H), 1.57 (s, 3H). *C{*H} NMR (CDCls, 100 MHz): § 169.66, 134.39, 132.08, 130.81,

129.81, 126.63, 125.97, 50.77. HRMS (ESI-TOF) (m/z): [M + Na]" Calcd for CgHgN, 173.0827; Found 173.0806.
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5. Copies of *H and *C NMR for Final products

NUCLEUS H1 A somma3a by
L T B T )
FRQ (MHz): 399.64 T O Al AR o
AT (sec): 2.28 kfuﬁ
SW (ppm) : 17.98 . I
‘ '
RD (sec): 1.00 ! (
PW (usec): 4.55 i ’
NT 64 ‘ “ [
Solvent dmso ‘ |
NP 64
LB (Hz) : 1.0
TEMP (K) : 303.15
EXP t s2pul
~N
DATE :Apr 18 2018
-~
TIME :18:19:18 /k
N~ "COOMe
3a
NMR REPORT
\
PROJECT CODE: ‘
SAMPLE NAME : 021-03
\
Probe:ATB : [
|
| &
T T T T ] T T WR' 1 R P = P s = 1
12 11 9 8 % 6 5 4 3 2 1 ppm
;7_1 ..rL_._l ‘L‘*I o A
- oW v o
[+ o © =
= - o “
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NUCLEUS : ci3 ’
FRQ (MHz): 100.50 .
AT (sec): 1.18 i |
|
SW (ppm) : 276.40 ; I !
RD (sec): 1.00 \ [
PW (usec): 5.40 f
NT : 5000
Solvent cdecl3
NP H 5000
~
LB (Hz): 1.0 N
TEMP (K): 303.15 //'\
N COOMe
EXP s s2pul
DATE :Dec 27 2018 3a
TIME :19:59:07
|
NMR REPORTS: | ;
PROJECT NAME 3.165-02
PROBE: ATB
]
J J ; JL o
]lll]]!lll]llll]llllllvli|III:I|III|TFIIIIIIIIIIIITrl]jAIY‘xIIIYII'T"Tl"l" [rYfllll N;V‘!.. l T T

220 200 180 160 140 120 100 80 60 40 20 ppm
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NUCLEUS : H1 L LJ) LJ
FRQ (MHz) : 399.64
AT (sec): 2.28 .
SW (ppm): 17.98 '
RD (sec): 1.00
PW (usec): 4.60
NT : 64 !
Solvent : dmso
NP 2 64 !
TEMP (K): 303.15
EXP : s2pul /o =N
DATE :Aug 10 2019 /)\
TIME :16:57:01 N~ “COOMe
3b
NMR REPORTS:
PROJECT NAME :.F-01
|
PROBE: ATB i
] ;s ¢ 1 1 1 T |l T I T T T 1 1 l T T T T 1 ] T T T I 1 I T 1 T ‘ 1 i I 1 l T T T T
12 11 10 8 6 4 3 2 1 ppm
i 4 49 es
o~ o (=R =] o
o o o o«
o & "
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NUCLEUS cas Lol J il - g
FRQ (MHz) 100.50 [~ "
AT (sec) 1.18 |
SW  (ppm) 276.40
RD (sec) 1.00
BW (usec) 5.40
Scans 5000
Solvent cdel3 L
Data Points 65536 (o)
1B (Hz) 1.00 - ~N
TEMP (K) 303.15 /l\
EXP s2pul =
DATE Sep 12 2018 N~ “COOMe
System VNMRS 400 3b |
|
NMR REFORT |
| |
| |
Project Code |
Sample Name '-1£5-03 |
Probe Name: ATB |
|
Xem )
|'|'.I'i:"|‘-'||||||‘- ||'||||||| -\|.|||||||r'l'[“"f"l"||||| L35 I LT T ] T TTTT T TTY I T 0 T ARG A T
240 220 200 180 160 140 120 100 80 60 40 20 0 ppm
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NUCLEUS : H1 k\§ i ))
FRQ (MHz) : 399.63 \
AT (sec): 2.28 ‘
SW (ppm) : 17.98
RD (sec): 1.00 |
PW (usec): 5.35 [
|
NT $ 64 i
Solvent : cdel3 l
NP : 64
LB (Hz): 1.0
~0
TEMP (K): 303.15
EXP : s2pul =N
DATE :Nov 27 2018 //L
TIME :18:30:58 N~ "COOMe
NMR REPORTS: 3C
PROJECT NAME :,137_03
PROBE: ATB
ST | ¢ e uLll S U —
=l | I i T T rl 3 T ] T T T [ T T T
1 10 9 8 7 6
lTJ 1‘.‘
o o~ ©
(=] o0 O
- e
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NUCLEUS : c13 ' }
FRQ (MHz): 100.50 '
AT (sec): 1.18 | | ’
SW  (ppm) : 276.40 ‘ |
RD (sec): 1.00 i
PW (usec): 5.40 ‘ '
|
NT : 5000 }
Solvent : cdel3
NP : 5000 <.
LB (Hz) : 1.0 O
TEMP (K): 303.15 =N
EXP % s2pul //k
DATE :Nov 30 2018 N COOMe
TIME :03:17:45
3c
NMR REPORTS :
PROJECT NAME : -2170-055
PROBE: ATB
| |
| l
J 1 e o ¥ P [ SEAN 4
,'TIII[II!I]lvIl]lllllllll'l’llrl[lll'[ll\yl.i_If]1'IA;"IIII‘IF—I:FVIlwlllII’T"l"'wl'\X[llll"TI}’l?'i—i_
200 180 160 140 120 100 80 60 40 20 Ppm
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NUCLEUS : H1
FRQ (MHz) : 3959.64
AT (sec): 2.28
SW (ppm): 17.98
RD (sec): 1.00
PW (usec): 4.85
NT H 16
Solvent : dmso
NP s 16
LB (Hz) : 150
TEMP (K): 303.15
EXP ¥ s2pul \N
DATE :Feb 26 2020 J\
-
TIME :11:49:04 N COoMe
3d
NMR REPORTS:
PROJECT NAME : -P-02 1
PROBE: ATB
Run Time:00:05:00 |
= . | |
. = e || = o !LL. Jrl.. — - -.u“\- ..L.L,-)I l‘\-..‘\__AlKJ\J
T T T T | I T T T | I I T T i | I I : 1 T I | T T T I | | | T T I 1 I T I | 1 I I | I T
11 10 9 8 7 6 5 4 3
[ oyl (S [
w0 o o wn N
o an o o —
!3. Ll r'i ” ™
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NUCLEUS = Cc13 ¥ I L I L J | . i |
FRQ (MHz) : 100.50 | |
AT (sec): 1.18 ;
|
SW  (ppm) : 276.40 ‘
RD (sec): 1.00 i
PW (usec): 5.75 i ‘
NT : 5000
Solvent : cdcl3 .
NP : 5000
LB (Hz) : 1.0
TEMP  (K): 303.15 =N
EXP : 82pul J\
A
DATE :Feb 26 2020 N COoMe
TIME :05:08:18 3d
NMR REPORTS:
PROJECT NAME :!-R-02
|
PROBE: ATB
Run Time:03:55:00
- ’ i___JﬁL..__L . ) e
Tl TT 1T TTT L L L L L L L s L S U R R | T T T L | 3 gL T B I I L L P L L B R R =5 0 (o R o 3 e )
I | ‘ _ | . | | | | , B =l
200 180 160 140 120 100 80 60 40
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FRQ (MHz) : 399.63 )/

AT (sec): 2.56

SW (ppm): 16.04

RD (sec): 1.00

PW (usec): 4.55

NT H 64

Solvent : cdel3

NP H 64

LB (Hz) : 1.0 ~N

TEMP  (K) : 303.15 s,

EXP - s2pul N COOMe

DATE :Jul 31 2018 3e

TIME :09:49:39

NMR REPORT

PROJECT CODE:

SAMPLE NAME :025-04

Probe:ATB _ . i i 9
L L A

| T 1 ] T | ! 1 l T ] T T | T T T Ij I T T T ] T T T T T lil
12 30 B 10 9 8 7 6 4 3 ppm

i pip ko -
=2 \¥e] o] o
Le2) oo o o
) - - -
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NUCLEUS : c13 VO S e o o R % R - °
Y T S0 58 8% 3asaq LTJ o A
AT (sec): 1.18
SW (ppm): 276.40
RD (sec): 1.00
PW (usec): 5.40
NT ] 5000
Solvent : cdcl3
NP $ 5000
LB (Hz) : 1.0
~N
TEMP (K): 303.15 /k
o
EXP : s2pul N COOMe
DATE . :Aug 1 2018
TIME :05:17:06 3e
NMR REPORT
PROJECT CODE:
SAMPLE NAME : ‘025-04
L] el I e "
Illl[rlll7llllll|IIIIIIIIllllllll1lllllllllllllllillllllllllllllllwll|III“II]'I.
[ | | I I [ I | I | | | I [ I [ I I |
200 180 160 140 120 100 80 60 40 20 ppm
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NUCLEUS : H1 T PTIYYTT 3 - O
s ; L
FRQ (MHz) : 399.63 \
AT (sec): 2.28 ‘
SW (ppm) : 17.98 |
RD (sec): 1.00 c {
PW (usec): 5.35 [
NT ¢ 128
Solvent : cdcl3
NP 128
LB (Hz) : 3.0
~N
TEMP (K): 303.15
A
EXP s2pul N COOMe
DATE :Sep 11 2018
3f
TIME :15:14:58
NMR REPORT
Project Code
Sample Name .165-02
as per chemist | |
Probe Name: ATB w ﬂht
JW J\ |\ i J SO . O
[ T { T T ! T T TR § ] T T T T T T T T T T T ‘
11 10 9 8 7 6 3 ppm
I e i 5 Lt
nmoo ~ = o
o O = an
co o ~ o~
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FRQ (MHZ) : 100.50 f /J
b P N+ 5
AT (sec): 1.18 | [
SW (ppm) : 276.40 |
RD (sec): 1.00
PW (usec): 5.40 ‘ 1
NT F 5000
Solvent : cdel3 i\
NP : 5000 |
LB (Hz) : 0.5 |
=N |
TEMP (K): 303.15 ‘
EXP : s2pul N’;‘kc 0OM }
e
DATE :Sep 14 2018 , '
TIME :18:35:23 3f
NMR REPORT ‘ ’
Project Code SEE 64 ‘
Sample Name : *
Probe Name: ATB 1 ' |
| } |
PR WR—————
Tﬁ?l‘lllll]lllv]»Al"1111‘|W\IIs‘I*”II[IillIlI!I[llllllIll]lYll‘[jw I T[T T
240 220 200 180 160 140 120 100 80 60
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NUCLEUS

FRQ (MHz):

AT
sw
RD
PW

NT

(sec) :
(ppm) :
(sec) :

(usec) :

Solvent

NP

LB

TEMP (K):
EXP

(Hz) :

DATE

TIME

NMR REPORTS:

PROJECT NAME :
PROBE: ATB

399.
.28
17.

H1

98

.00
.60

64

dmso

64

1.0
303.15

s2pul

:Aug 14 2019
:12:44:07

-R-02

9.653

~ M @ w N
o af 3 a
~ o~ o~ - o
~N
4J\.
N~ "COOMe

39

1.00 T
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] & REE 57
7
= 4
] -2 N
S N° "COOMe
] /O 3
=]
- i
< i
= i
=l i
; : l
£ o] J L l l | " F L
R e L o L L L e L L L O B B e L B B LD R LS LR LR LS LR L
200.0 180.0 170.0 160.0 150.0 1400 130.0 1200 1100 1000 900 800 700 600 500 400 300 200 100 0 -10.0
X : parts per Million : Carbon13
Filenams = 200219 RE 26 carbo Field strength = 11.7473579[T] (500 ——- PROCESSING PARAMETERS ———
Author = delta X_Acq Duration = 0.B2837504[s] saxp( 2.0[Ez], 0.0[=s] )
Experiment = carbon. jxp X_Domain = 13cC trapezoid{ O0[%], 0[%], BO[%], 100[%] )
Sample Id = 200219 _RK 2& X _Freq = 125.7652076E [MHz] zerofill( 1 )
Solvent = CHLOROFPORM-D X offset = 100[ppm] fft( 1, TRUE, TRUE )
Creation Time = 20-FEB-2010 20:02: X Points = 32768 machinephase
Revision Time = 22-#AR-2010 00:50: X Prescans = 4 pom
Current_Time = 22-MAR-2010 00:51: X Resclution = 1.20718268[Hz]
X_sweep = 30.55696203 [kuz] Derived from: 200219 RE_26_carbon-1-1.jdf ‘JEDL
Comment = single pulse decou X Sweep Clipped = 31.64556962 [kHZ] ok gions for Fation
Data Format = 1D COMPLEX Irr Domain = Proton o
Dim _Size = 26214 Irr _Freq = S00.15991521 [MHz]
Dim Title = Carbonl3 Irr offset = 5.0[ppm]
Dim Units = [ppm] Blankimg = 15[us]
Dimensions = Clipped = FALSE
Spectrometer = DELTAZ NME Decimation Reg = r: 158( 157),q9: 37
Scans = 150
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NUCLEUS : F19
FRQ (MHz) : 376.00
AT (sac): 0.73
SW (ppm) : 237.46
RD (sec): 1.00
PW (usec): 4.40
NT 3 16
F
Selvent edel3 “‘\ N
NP : 16 /;l\
N” ~CO,Me

LB (Hz) : 1.0
TEMF (K): 303.15 /O
EXP i s2pul 39
NMR REFORTS:
PROJECT NAME : -R-02
PROBE: ATB

I|III'.|I['|||||'|I5.||I|I|II|II|I||-|||IIII|||||||Ill|.III|I1'|f||--'|!I.I|||I||IIIIE'I|'1—[II|I|IIII|!| ||I' -'II||.|_7""II

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

SI-32



- <« < 4 O H WM © Il
- T M N A NN O ® VW W ~”
w M mM MM M © o M~ W W -
o @: ILF. >~ ~ -«

NUCLEUS H1

FRQ (MHz) : 399.63

AT (sec): 2.28

sSWw (ppm) : 17.98

RD (sec): 1.00

PW (usec): 4.60

NT 64

Solvent cdel3

NP 64

-

LB (Hz) : 1.0 N

TEMP (K): 303.15 N//kcoome

EXP s2pul

3h

DATE :Aug 8 2019

TIME :13:36:55

NMR REPORTS:

PROJECT NAME : .p-01

PROBE: ATB

ﬂ M.JL\ o A6
I { T3t T [ T T T I I | T T T T [ T T T T I T T T | T T T T I T I I T =¥ T T I T T T T | T T T T I L T ]
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4.0

N
3h

3.0

2.0

1.0

COOMe

132703
132 /36

12600

-
-

22
125 820

Y

77.385
77.136

T6.877
53,888

= i
£ i
s i
= i
3 i
3 o
o
=
2100 200.0 190.0 180.0 1700 160.0 150.0 1400 1300 120.0 110.0 1000 90.0 80.0 700 600 500 400 300 200 10.0
X : parts per Million : Carbon13
Filename = 20021%_RE_16_carbo Field Strength = 11.T74T73579[T] (500 ——— PROCESSING PARAMETERS ———
author = delta X_Acqg Duration = 0_82B37504[s] sexp (| 2.0[Ez], 0.0[=s] )
Experiment = carbon.jxp X _Domain = 13C trapezoid({ 0[%], 0[=]1, 80[%], 100[%] )
Sample_ Id = 2002193 RE 1& X _Freq = 125.76529768 [MHz] zercfilly{ 1 )
Solvent = CHLOROFORM-D X offset = 100 [ppm] fft( 1, TRUE, TRUE }
Creation_Time = 20-FEB-2019 19:32: X Points = 32768 machinephase
Revision Time = 15-MAR-20109 09:34: X Prescans =4 pom
Current Time = 15-MAR-2019 09:34: X Resclution = 1.20718268[Hz]
X_sweep = 3055606203 [kEz] Derived from: 200219 _RK 16_carbon-1-1.jdf dEDL
Comment = single pulse decou X Sweep Clipped = 31.64556962 [kHz] by A
Data Format = 10 COMPLEX Irr Domain = Proton ’ ’
Dim_Size = 26214 Irr_Freq = 500.15991521 [MHEz]
Dim_Title = carbonl3 Irr_offset = 5._0[ppm]
Dim Units = [ppm] Blanking = 15[us]
Dimensions = clipped = FALSE
Spectrometer = DELTAZ HMR Decimation Reg = p: 1B8{ 157),g: 37
Scans = 150
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NUCLEUS F18

FRQ (MHz): 376.00

AT (Bec): 0.73

SW (ppm): 237.46

RD (sec): 1.00

PW (usec): 4.40

NT 16

F

Solvent cdel3 ~N

NP 2 16 /*Co M

LB (Hz): 1.0 N gme

TEMP  (K): 303.15 3h

EXP 82pul

NMR REPORTS:

PROJECT NAME : _R-04

PROBE: ATEB

Run Time:00:05:00

I L L I b i L L Y B L L L L L e e R e R R R TTToTT

20 0 -20 -40 -60 -80 -100 -120 -140 -160 -180 pPpm
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X 1 parts per Million : Proton
Filename = 200219 _rE_23_Proton-1 Field strength = 11.747357%[T] (500[Mm ——— PROCESSING PRRAMETERS ———
Author = delta X_Rog Duration = 1.635T71856[s] sexp( 0.2[Hz], 0.0[=] )
Exparimant = proton. jxp X _Domain = 1H trapezoid{ O0[%], 0[], BO[%], 100[%] )
sample_1d = 200219 _BE_23 X_Freg = 500.15991521 [MEz] zerofill{ 1 )
Solvent = CHLORCFORM-D X_offset = 6. 5[ppm] fft({ 1, TRUE, TRUE }
Creation Time = 20-FEB-2019 20:31:34 X_Points = 16384 machinephase
Revision Time = 18-APR-2019 01:33:19 X_Prescans =1 pom
Current_Time = 183-APR-2019 01:33:47 X _Resclution = 0.61132969[Hz]
X_Sweep = 10. 01602564 [knz] perived from: 200219 B 23 Proton-1-1.jdf 'JEDL
Comment = single pulse X_Sweep Clipped = B.01282051 [kEz ] Sk aians for bnavition
Data Format = 10 COMPLEX Irr Demain = Proton ’
Dim Size = 13107 Irr Fregq = E00.15991521 [MEz]
Dim Title = Proton Irr offset = 5.0[ppm]
pim Units = [ppm] Tri Demain = Proton
Dimensions =X Tri Freq = G00.15991521 [Muz]
Spectrometer = DELTAZ MME Tri offset = 5.0[ppm]
Elanking = E[usl]
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2200 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 1100 1000 900 800 700 60.0 500 400 300 200 100 0
X : parts per Million : Carbon13
Filename = 200219 _RE_23 carbo Field strength = 11.7473573[T] (500 ——— PROCESSING PARAMETERS ——-—
Author = delta X_Acg Duration = 0.82837504[=] sexp( 2.0[Ez], 0.00[s] )
Experimsnt = carbon. jxp X_Domain = 13C trapezoid{ 0[%], 0[%], BO[%], 100[%] )
Sample Id = 200219 RK 23 X _Fregq = 125. 76520768 [MHz] zerofill{ 1 )
Solwvent = CHLOBRCOFORM-D X _offset = 100[ppm] fft({ 1, TRUE, TRUE )
Creaticn_Time = 20-FEB-2019 20:32: X_Points = 32TEE machinephase
Revisicn Time = 22-MAR-2019 00:58: ¥_Prescans = 4 rpm
Currant_Time = 22-MAR-2010 00:59: ¥_pResolution = 1.20718268[Hz]
X_sweep = 39.55696203 [kBz] Derived from: 200219 EX 23 carbon-1-1.jdf ‘JEDL
Comment = single pulse decou X Sweep Clipped = 31 ._64556962 [kHz] Sethions. e Faation
Data_Format = 10 COMPLEX Irr Domain = Proton T
Dim Size = 26214 Irr_Freq = 500.15991521 [Muz]
Dim Title = Carbonl3 Irr offset = 5.0[ppm]
Dim Units = [ppm] Elanking = 15[us]
Dimensions = clipped = FALSE
Spectrometer = DELTAZ NME Decimation Rag = r: 158 157),g: 37
Scans = 150
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- -121.104
-121.122

NUCLEUS : F1%
FRQ (MHz) : 376.00
AT (sec): 0.73
SW (ppm) : 237.46
RD (sec): 1.00
PW (usec): 4.40
NT H 16
Solvent : dmso
NP : 16 F
LB (Hz): 1.0 ~N
TEMP  (K) : 303.15 /J\
EXP H s2pul N COZME
NMR REPORTS: 3I
PROJECT NAME : R-03
PROBE: ATB
Run Time:00:05:00
B B o B R vl i L L L L e R R R R e L L L P B ;‘IT'III‘I|'7III|I'JT_T_I-‘I'
20 0 -20 -40 -60 -80 -100 -120 -140 -160 -180 Ppm
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NUCLEUS : H1
FRQ (MHz): 399.63
AT (sec): 2.28
Sw (ppm) : 17.98
RD (sec): 1.00
PW (usec): $.35
NT z 64
Solvent : cdcl3
Br
NP 2 64
1B (Hz): 1.0 ~N
TEMP (K): 303.15 N/)WO\
EXP 3 s2pul o
DATE :Nov 17 2018 3i
TIME £13.:423:37
NMR REPORTS:
PROJECT NAME : -119-03
PROBE: ATB
T +
N Nt —ihe o
N VR | l =% 3 l S O i | I T I'r i [ l 0 T
13 12 11 10 9 8 )/
) L L._,._l
o o ~Hw
L) o o
o H o
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190.0 180.0 1700 160.0 150.0 140.0 1300 1200 110.0 100.0 900 800 70.0 600 500 400 300 200 100 0 -10.0
X : parts per Million : Carbon13
Filenams = 20021% RK 24 Carbo Field strength = 11.7473579[T] (500 ——- PROCESSING PARAMETERS ——-—
Author = delta X_Acg Duration = 0.B82837504([5] sexp( 2.0[Ez], 0.0[=s] )
Experiment = carbon. jxp X_Domain = 13C trapezoid({ 0[%], O[%], B0[], 100[%] )
sample_1d = 200219_RE_Za X_Freq = 125. 76529768 [MEz] zerefill| 1 )
sSolwvent = CHLOROFORM-D x_offset = 100 [ppm] fft( 1, TRUE, TRUE }
Creaticn_Time = 20-FEB-2019 20:47: X_Points = 32TEE machinephase
Revisicn Time = 22-MAR-2019 00:54: X Prescans = 4 rpm
Current_Time = 22-MAR-2010 00:54: X BResclution = 1.20718268[nz]
X_Sweep = 3955696203 [kHz] Derived from: 200219 RK_24_Carbon-1-1.jdf ‘JEDL
Comment = single pulse decou X _Sweep Clipped = 31.64556062 [kHz] Sevi.sions i Inaation
Data Format = 1D COMPLEX Irr Domain = Eroton :
Dim _Size = 26214 Irr Freq = 500.15981521 [MEz]
Dim Title = Carbonl3 Irr offset = 5.0[ppm]
Dim Units = [ppm] Blanking = 15[us]
Dimensions = clipped = FALSE
Spectrometer = DELTAZ_ WMR Decimation Req = r: 158( 157),g: 37
Scans = 150
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NUCLEUS H1
FRQ (MHz) : 399.64
AT (sec): 2.28
SW (ppm): 17.98
RD (sec): 1.00
PW (usec): 4.60
NT 64
Solvent dmso
NP 64
LB (Hz) : 1.0
TEMP (K): 303.15
EXP s2pul
DATE :Aug 9 2019
TIME :16:14:06
NMR REPORTS:

PROJECT NAME : .F-04

9.789
8.230
8.212

8.196
8.061

~N

N
Br
3k

—8.040

e
e

A

8.020

COOMe

3.961

3302

>

302

PROBE: ATB
"]"ﬁ' |
12

0.97
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NUCLEUS : c13 e

FRQ (MHz) : 100.50 ‘

AT (sec): 1.18 |

SW (ppm) : 276.40 4 1

RD (sec): 1.00 |

| |

PW (usec): 5.40 1

NT : 5000

Solvent : cdel3

NP 5000

N
LB (Hz): 0.5 N
| By
TEMP (K): 303.15 N COOMe
EXP S s2pul
R Br
DATE :Sep 21 2018 ‘
® 3k

TIME :20:33:20

NMR REPORTS : 1

PROJECT NAME :

SAMPLE NaMg  :185-02

PROBE: ATB '

» | - L | B
||I|||1\.']!Illlllllllllrlwll':- ll[l.l‘r:‘ | 4‘]—_771"""'\: T TT T ‘T' (7 g §
240 220 200 180 160 140 120 100 80 40 20
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NUCLEUS : H1 b S e8in 4 a

£ L N N -
FRQ (MHz) : 399.63 | | [ L] |

\‘\\
AT (sec): 2.28
SW (ppm) : 17.98 |
RD (sec): 1.00 \
PW (usec): 4.55
NT 64
Solvent : cdcl3
NP 64
LB (Hz): 1.0
~N
TEMP (K): 303.15
//'\
— s2pul cl N~ “COOMe
DATE :Jul 7 2018 3l
TIME :13:05:25
NMR REPORT
PROJECT CODE:
SAMPLE NAME : -155-03
Probe:ATB
J J‘J\%‘_&—j })L.qu
T T T T I ] T I T T T | T T T 3 = T \ T T T : T T [ T T Y’[
11 10 9 8 < 3 2 1 ppm
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NUCLEUS : ci3 [ | | |

FRQ (MHz)  : 100.50 : ! [ [

AT (sec) 2 1.18 {1 I |

SW (ppm) 276.40 !

RD (sec) L 1.00

PW (usec) . 5.40

Scans 5 2000

Solvent 4 cdcl3

Data Points : 65536 ~N

LB (Hz) X 3.00

TEMP  (K) . 303.15 ¢$l\

EXP z s2pul Cl N COOME

DATE : Jul 132 2018

System . VNMRS_400 3

HMR REFPORT

PROJECT CODE:'
SAMPLE NAME :155-03

Probe:ATE

memwlwmm o »J»«mem«ww :me (RRETTOPSRPUSE MUY | NPT | TR S

'||.||;II||IIIIIII|;|I||- 'T"l"il"lil""i_r' INE|

220 200 180 160 140 120 100 80 60 40 20 ppm
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NUCLEUS : H1l
FRQ (MHz): 399.64
AT (sec): 2.28
SW (ppm): 17.98
RD (sec): 1.00
PW (usec): 4.60
NT | 64
Solvent dmso
NP : 64
LB (Hz) : 1.0
TEMP (K): 303.15
EXP : s2pul
DATE :Aug 12 2019
TIME 112:07:11
NMR REPORTS:

PROJECT NAME : -F-02

PROBE: ATB

&

PRV, V- S

9.830
8.319
8.300
8.269
8.250
7.895
7.875
7.856
3.963

0.66
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200.0 180.0 1700 1600 150.0 1400 1200 1100 1000 900 B80.0 700 600 500 400
X : parts per Million : Carbon13
Filenams = 200219 _RE 27 carbo Field strength = 11.7473579[T] (500 —-— PROCESSING PARAMETERS ———
Author = dalta ¥_Acg Duration = 0.82E37504([5] saxp( 2_.0[Hz], 0.0[s8] )
Experiment = carbon.jxp X _Domain = 13C trapezoid({ 0[%], O[%], B0[%], 100[%] }
Sample Id = 200219 RE 27 X_Fregq = 125 76520768 [Muz] zerofill{ 1 }
Solvent = CHLORCEFORM-D ¥ _offset = 100[ppm] fft({ 1, TRUE, TRUE |}
Creation Time = 20-FEB-2019 19:15: X Points = 32768 machinephase
Revision Time = 22-MAR-2019 00: X_Prescans = 4 ppm
Current Time = 22-MAR-2019 00:42: X Resolution = 1.20718268[8Hz]
X_sweep = 39.55696203 [kez] Derived from: 200219 RK 27 Carbon-1-1.jdf dEDL
Comment = single pulse decou X Sweep Clipped = 31.64556962 [kHz] Sk rions for Fevas
Data Format = 1D COMPLEX Irr Domain = Eroton T -
Dim Size = 26214 Irr_Freq = 500.15991521 [MHz]
Dim Title = Carbonl3 Irr_offset = 5.0[ppm]
Dim Units = [ppm] Blanking = 15[us]
Dimensions =X clipped = FRLSE
Spectrometer = DELTAZ HME Decimation Reg = r: 158¢( 157),g: 37
Scans = 150

Sl-46




7. Copies of 'H and *C NMR for Intermediates
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NUCLEUS : H1 o B G . e e e S s i & SR s SR % o =
™ ® o O~ M VW YW YWY wn o« T T = ~™ Ll ~
FRQ (MHz) : 399.64 ‘ | | K & | | |
~ ~ ~ i . >
AT (sec): 2.28 \Tr ‘1
|
SWw  (ppm) : 17.98 l ‘
RD (sec): 1.00 |
|
PW (usec): 4.55 ‘ |
|
NT : 64 ‘ ‘
Solvent : dmso
NP H 64
LB (Hz) : 1.0
TEMP (K): 303.15
EXP ¢ s2pul /O
OH
DATE :Jun 19 2018
TIME :08:42:27 NHCHO
b2
NMR REPORT
PROJECT CODE:
SAMPLE NAME :.-075-02
Probe:ATB
i
L 1
[ ' |
| ‘| ﬁ i |{\ ! - |
b d I\ .l|k_7 =3 LAA,U;L_J L N || s e U0 | T -
’_v—f““" Yf‘V—,l—T S =T T T T T 1 "ﬁﬁ\—T n D | | S | T ; ) - 5, el T [ et B |
12 2 55 10 9 8 7 3 5 4 3 2 1 ppm
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NUCLEUS  : H1 7 TS e W Wee X B 2
“: lﬁ.wﬁhhhl\ww\olﬂ wn T T T ™ ™ ~
FRQ (MHz) : 399.64 | ‘ 1/’ k | | ‘ | J | [ [
1 O
AT (sec): 2.28 l {
sw  (ppm): 17.98 ‘ , {
RD (sec): 1.00 l [
PW (usec): 4.55 ‘
NT : 64
Solvent = dmso
NP 3 64
LB (Hz): 1.0
O/
TEMP (K): 303.15
EXP s s2pul OH
DATE :Jun 19 2018
TIME :08:42:27 NHCHO
c2
NMR REPORT
PROJECT CODE:
SAMPLE NAME :.-075-02
Probe:ATB
|
P‘ j '\ I’| i’ 1 ‘(
{ f
= — l ER L_.JU .Jl\_,_JL,\ . Jt _;Is - e
| T T | o | T ] T T T : T | | ' I T T T T T T j T T T : Y [ T T I T T 'ﬁ’_"“—
12 i i 10 9 8 i 6 2 1 ppm
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FRQ (MHz): 399.64 "-I;j;;;\nir"/j;- ™y G b
AT (sec): 2.56 t\(
i
SW (ppm): 16.04 il ,
RD (sec): 1.00 1
I
PW (usec) : 4.55 il
NT H 64
Solvent : dmso
NP g 64
LB (Hz): 1.0
TEMP (K) : 303.15 CH
EXP s s2pul NHCHO ’
DATE :Jul 19 2018 ‘
TIME 114:54:13 dz | l
|
|
NMR REPORT
]
PROJECT CODE:
SAMPLE NAME : -009-04 ;
Probe:ATB e ‘]r == —} ! - t‘» | = =
1 | |
f ‘ | H' I ‘vl [ I ;rw‘
2 e S TR IS “‘«-n_,?v,, A "__,"“‘ Vogomgor e = BRI o --J“k S e = e N Y g %
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NUCLEUS : H1 l |
FRQ (MHz) : 399.63
AT (sec): 2.28
SW (ppm) : 17.98 ‘
RD (sec): 1.00 f j
PW (usec): 5.35 ) ‘
NT $ 64
Solvent : cdel3
NP : 64 OH
LB (Hz) : 1.0
TEMP (K): 303.15 NHCHO
EXP 5 s2pul e2
DATE :Feb 27 2019
TIME :10:12:50
NMR REPORTS:
PROJECT NAME :-195-03
PROBE: ATB L j(
] | [}
' I I i
|
,""“) Gkl _NiL.v' b!._
. T T T 1 T T T ] ‘ I T T ‘ == T I T T
ki 10 9 8 7/ 6
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NUCLEUS : H1 TF ~
FRQ (MHz) : 399.64 i
AT (sec): 2.28
SW (ppm) : 17.98 ‘
RD (sec): 1.00
PW (usec): 5.35 \‘
|
NT 64
Solvent dmso
NP 64
LB (Hz) : 1.0
TEMP (K): 303.15
EXP : s2pul F
DATE :Mar 5 2019 OH
TIME 3+15:39:11
NHCHO
NMR REPORTS:
f2
PROJECT NAME -161-03
PROBE: ATB
| |
ﬂ i W A & (l
i WL e JWL AL UL
=53 [ I T == jnec o1 TN I T A TS S O/ A ) B . -
12 91 10 8 7 6
T 9T o by e
o~ own w v o o~
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NUCLEUS

H

FRQ (MHz):

AT

=

RD

PW (usec)

NT

(sec) :

(ppm) :

(sec) :

Solvent

HE

LB

TEMP

(Hz)

EXP

DATE

TIME

NMR REPORTS:

PROJECT NAME

PROBE: ATB

(K)

.
H

"

H1
399.63
2.28
17.98
1.00
5+35
64
cdell
64

3.0
303.15

s2pul

:Feb 22 2019

109:17:26

: -173-02

8.588
B.555
B.462
8.124
—7.961

—6.998
M—g.691
“—5.578

—\-

-5.209

— 4.749

F
OH
NHCHO
g2
i
k_J
T r’1 T T T -1 | ] ]
9 8
ol

L.|J

1:.07
3.85

LrJ.

SI-52



N o - O M Mm ¢ VMM ¢ W N N N ™M O N W O
o = s N NN O oM A O W N ¢ ® W N DO N
~ - N O O ¢« ¢ & mMm Mm m N M M M N NN ™
I P R non N BN W o w w
SO LLbLLT L)
/ /// N
NUCLEUS : H1 i
FRQ (MHz) : 399.64 |
|
AT (sec): 2.28 I |
SW (ppm) : 17.98
RD (sec): 1.00
PW (usec): 5435
NT 3 64
Solvent : dmso
NP s 64
LB (Hz) : 1.0
TEMP (K): 303.15 Cl
EXP 3 s2pul OH
DATE :Oct 25 2018
TIME 12:23:41 NHCHO b
e h2
NMR REPORTS:
|
PROJECT NAME : -063-02
PROBE: ATB l
JV Wil Il
| = l a ’l = e n NS R e
|||1[][|n!|| 1|!|[|1w|;yl’r‘r"‘,—7‘"_y—‘[’—'*v I j‘?‘r !
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NUCLEUS H1
FRQ (MHz): 399.64
AT (sec): 2.28
SWw (ppm) : 17.98
RD (sec): 1.00
PW (usec): 4.55
NT 64
Solvent dmso
NP : 64
LB (Hz) : 1.0
TEMP (K): 303.15
EXP s2pul
DATE :Jun 21 2018
TIME :09:06:00
NMR REPORT

PROJECT CODE:

SAMPLE NAME : -109-03

Probe:ATB

¥
1:2

1 Ka

1 R Y T T T’—V—‘_l’ T T

10

i VU1 0.5

Cl

9

8.310
7.968
~7.391
7.370
7.207

24
/fas
e — 7,165

OH

7.188

NHCHO

R R A I

7.145

N1 R

7T 3 7']

7
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NUCLEUS : H1
FRQ (MHz) : 399.63
AT (sec): 2.28
sSW (ppm) : 17.98
RD (sec): 1.00
PW (usec): 5.35
NT H 64
Solvent cdel3
NP 3 64
LB (Hz) : 3.0
TEMP (K): 303.15
EXP 2 s2pul
DATE :Feb 20 2019
TIME :09:40:26

NMR REPORTS:

PROJECT NAME :-037-01

PROBE: ATB

8.542
8.461
8.101
8.082

,—8.688

/

e

Br

— T

Lr

—7.417
— 7319

7
i

i

OH

NHCHO

7.261
7.208
7.189

I O (I e N

—4.996
4.754

li_

2.39
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-057-02

PROJECT NAME

ATB

PROBE:

pPpm
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NUCLEUS : H1 ' ‘
I
FRQ (MHz) : 399.64 ’ ‘
AT (sec): 2.28 .
SW (ppm) : 17.98 ‘
RD (sec): 1.00
PW (usec): 5.35
NT 64 |
Solvent dmso
NP : 64
LB (Hz) : 1.0 F
TEMP (K): 303.15 OH
EXP H s2pul NHCH
DATE :Feb 28 2019 (o)
T
TIME :10:12:28 |
[
12 [
|
NMR REPORTS: . ‘i
PROJECT NAME : _059-02 : | ‘
(l
PROBE: ATB I‘ | ‘
s - & P - 7 ‘
T \ |
| | I I | |
| | | I\ !
J l_f\ J’L_Ju\ ._»" | Y N B .7 | NS L A \ VR (T
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12 11 10 8 7 6 B 3 2 1; ppm
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NUCLEUS H1l
FRQ (MHz): 399.64
AT (sec): 2.28
SW (ppm) : 17.98
RD (sec): 1.00
PW (usec): 4.55
NT H 64
Solvent : dmso
NP £ 64
LB (Hz) : 1.0
TEMP (K): 303.15
EXP 3 s2pul
DATE :Jun 19 2018
TIME :18:31:11
NMR REPORT

PROJECT CODE:

SAMPLE NAME : -075-04

Probe:ATB

9.607

A

8.268
8.241

b

b3

-7.530

/7

—7.551
7.201
7.180

OMs
NHCHO

I"T‘ T ""T_‘r"—f""l’—rﬁl—‘l’_'('ﬁ__

12

11

10 9

3.59: T

— 7.061

/

7.032
~6.913
— 6.8897

L
N

T A—4s.718

R o

2476
2.303

3.730
3.277
2.645

Y

"
T

1.36

(]

1.00
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NUCLEUS : H1

FRQ (MHz) : 399.64

AT (sec): 2.28

SW (ppm) : 17.98

RD (sec): 1.00

PW (usec): 5.35

NT & 64

Solvent : dmso

NP H 64

LB (Hz) : 1.0

TEMP (K): 303.15

EXP 3 s2pul

DATE :Mar 1 2019

TIME :09:49:18

d3

NMR REPORTS:

PROJECT NAME : -197-02

PROBE: ATB

8.399
8.373
8.278

U

OMs

NHCHO

7.253

1
T T T -l—r ) e |

-7.128

—4.796
4.744

\

J '\
B (i ST O

3 -

3.3%

I
/1

A

2-484
-2.258

[l J
A NI

7 6
!
L
=
An
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NUCLEUS : H1 ™ !
FRQ (MHz) : 399.64 j@
AT (sec): 2.28 “i
SW  (ppm) : 17.98 "
RD (sec): 1.00 l
PW (usec): 5.35 N‘
NT : 64 ‘
Solvent : dmso I
NP : 64
LB (Hz): 1.0
TEMP (K) : 303.15
EXP s s2pul
DATE :Mar 1 2019 OMs
TIME :09:49:18 NHCHO

el 1
NMR REPORTS : ‘ ?
PROJECT NAME : -197-02 ;’ ‘

PROBE: ATB l [

l T T ] I T T ! ] I T T T ! T | T T I | T B | T ’r D R | | T " | e | T T ] P G | | ) 1 T ] T | T T I‘l T ] T T il o G ‘7
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NUCLEUS H] H1
FRQ (MHZz) : 399.64
AT (sec): 2.28
SW (ppm) : 17.98
RD (sec): 1.00
PW (usec): 5.35
NT 64
Solvent dmso
NP 64
LB (Hz) : 1.0
TEMP (K) = 303.15
EXP ] s2pul
DATE :Mar 6 2019
TIME :09:10:01
NMR REPORTS:

PROJECT NAME : -161-04

PROBE: ATB

9.845

f3

8.304

OMs
NHCHO

7.340
7.331
7.310
7.302

7.278
7.261

—4.809

—4.704
3.340
2484

0.89 |

2.44
1.16

SI-62
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8.474
8.446

/
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g3
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OMs
NHCHO

4 560
4566

NUCLEUS : H1l
FRQ (MHz): 399.63
AT (sec): 2.28
SWw (ppm) : 17.98
RD (sec): 1.00
PW (usec): 6.05
NT $ 64
Solvent : cdel3
NP H 64
LB (Hz) : 1.0
TEMP (K): 303.15
EXP : s2pul
DATE :Mar 30 2018
TIME :08:34:53
NMR REPORT
PROJECT CODE:
SAMPLE NAME : -185-04
Probe:ASW4Nclei
| T T
10

| | I [ | T ] ' G T | I T F R | T I T | T, |
9 8 7 6
e o e o e
[, X=} (=] n ~Nw
o o o -~
o - - Oom
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NUCLEUS : H1 \ i

FRQ (MHz) : 399.64 ' ‘

AT (sec): 2.28

SW (ppm) : 17.98 |

RD (sec): 1.00

PW (usec): 5.35

NT : 64 ':“

Solvent : dmso |

NP : 64

LB (Hz) : 1.0

TEMP (K): 303.15 Cl

EXP 3 s2pul oM

S
DATE :Mar 7 2019
TIME :08:47:00 NHCHO

h3

NMR REPORTS:

PROJECT NAME : -195-02

PROBE: ATB

| O PO Y L lll :I'x*’

11 10 9 8 7
G e Lk e
0n n AN o AN
o~ W o o o N
'-;N oo~ (] NMm ™M

SI-64
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\-4.803

3,332
24

2,282

——4.859
—3.402
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NUCLEUS : H1 i J
Ny
FRQ (MHz) : 399.64 ”
il
AT (sec): 2.28 {
SW (ppm): 17.98 ‘
RD (sec): 1.00 ’
PW (usec): 4.55 |
|
NT 8 64 |
Solvent dmso
NP 3 64
LB (Hz) : 1.0
TEMP  (K) : 303.15 OMs
EXP g s2pul C| NHCHO
DATE :Jun 20 2018
TIME :16:45:34 I3
NMR REPORT
PROJECT CODE:
SAMPLE NAME : .-109-02
Probe:ATB o P,
| A_J
L .
b e (R M ‘ B (v |
12 i i i 10 9 8
5D il i
o~ o n
- ® o~
- o o

7.488
—7.467

7252

\Q;:

1.19
1.09 |

7.219
7.200

[N

PR 2t e e

-4.845

S g o
T \—4.804
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NUCLEUS : H1 \l\ kl) L ) ‘
FRQ (MHz) : 399.64 |
AT (sec): 2.28 |‘
sSW (ppm) : 17.98
RD (sec): 1.00
PW (usec): 54535
NT s 64
Solvent : dmso
NP s 64
LB (Hz) : 1.0
TEMP (K): 303.15 Br
EXP $ s2pul
DATE :Mar 1 2018 OMs
TIME :09:47:45 NHCHO |

i3
NMR REPORTS: |
PROJECT NAME : -057-01
|
PROBE: ATB I
| | |
__= L_A_____.,____,}g ‘,«_Jl L u‘-\__,_a__—iw“,}l,,JL_.‘__ ,_;'l V ’\.,.__,‘_,_,'[ “\, .
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166"

H1

NUCLEUS

3959.64

FRQ (MHz) :

.28

2

(sec) :

AT

17.98

(ppm) :

SW

.00

1

(sac) :

RD

.35

5

PW (usec):

64

dmso

Solvent

64

NP

1

(Hz) :

LB

303.15

(K) :

TEMP

OMs

s2pul

EXP

NHCHO

8 2019

:Mar

DATE

Br

:108:43:23

TIME

k3

NMR REPORTS:

: -185-02

PROJECT NAME

<
3

PROBE: ATB

o TR R

|

J\J

M 1

L_WL__HA__JJ

T

ppm

10

11

;m?

1. 99"
1sL”
58’
1 B0°

e

%.oo.

__v:w.

T
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H1

.
B

NUCLEUS

399.64

FRQ (MHz):

2.28

(sec):

AT

17.98

(ppm) :

SW

1.00

(sec) :

RD

5.35

PW (usec):

64

H dmso

Solvent

64

1.0

(Hz) :

LB

298.15

(K) :

TEMP

s2pul

EXP

NHCHO

:Oct 11 2018

DATE

b4

:10:17:42

TIME

NMR REPORTS:

L

/

o=
ks #t -k

l,L\J

. -039-03

ATB

SAMPLE NAME

PROBE:

ppm

10

i i

1. 06°%

91°2

LL°¢
Whm.d

00°T
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9%’ 0

|
I
T

T

N3
NHCHO

c4

008°6— le) f L Ql €1°T
€10°0T— /

8£0° 0T —/

10

399.64
2.28
17.98
1.00
5.35
64
dmso
64
1.0
303.15
s2pul
:Oct 16 2018
-051-02

:00:48:22

NUCLEUS

FRQ (MHz) :

AT (sec):

SW (ppm):

RD (sec):

PW (usec)

Solvent

NP

LB (Hz) :

TEMP (K):

EXP

DATE

TIME

NMR REPORTS:

SAMPLE NAME

PROBE: ATB
3

12
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NUCLEUS : H1 L\\ //J LWL\ L\L /J

FRQ (MHz) : 399.64

AT (sec): 2.28

sWw (ppm) : 17.98

RD (sec): 1.00

PW (usec): 4.55

NT H 64

Solvent : dmso

NP : 64

LB (Hz) : 1.0 N3

TEMP (K): 303.15

NHCHO
EXP H s2pul
DATE :Jul 24 2018
= d4

TIME :09:02:55

NMR REPORT

PROJECT CODE:

SAMPLE NAME : .021-04

Probe:ATB

4Jh~n i JWM i, s R
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B8.293
—7.393
—7.372

|
NUCLEUS : H1 |
FRQ (MHz) : 399.64 |
AT (sec): 2.28 i |
SW  (ppm) : 17.98 ;
|
RD (sec): 1.00 '
|
PW (usec): 5,35 |
NT i 64
Solvent dmso
NP % 64
LB (Hz) : 1.0 F
TEMP (K): 303.15
EXP : s2pul N3
DATE :Mar 8 2019 NHCHO
TIME :15:20:45 f4
NMR REPORTS:
PROJECT NAME :-189-02
PROBE: ATB
i
L, P
T R R T T T L T—T
13 1.2 i | 10 9 8
13 =]
o™ (=N |
“ -

-7.340
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FRQ (MHz): 399.64 § L\é:; I L\L\\ cii/J
AT (sec): 2.28
sW (ppm): 17.98 l
RD (sec): 1.00 |
PW (usec): 6.05 I
NT H 64
Solvent : dmso
NP : 64
LB (Hz): 1.0
TEMP (K): 303.15 F
EXP : s2pul N3
DATE :Mar 30 2018 NHCHO
TIME $17:02:53 g4
NMR REPORT

PROJECT CODE:
SAMPLE NAME : -191-02

.601
3.286
2.568
2.306

4

—_———4,,538
~——2.649

\—4.479

Probe:ASW4Ncle.

] i
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11 10 9 8 7 6

= sl e v
B pa s 9
- o o+ =

SI-73




Ll ™ ~ O W O N o w ~N o - o w©
Ll © W <+ m O~ W m o - n o« o
«© ~ M MO M 8 NN n o« Ld v < ™
o ® A « - & ~ i ™
e N | | »
\\ L i ¢
[ = ‘
|
[ i1
NUCLEUS : H1 M
FRQ (MHz) : 399.64 i '
AT (sec): 2.28 ; f
|
SW (ppm) : 17.98
|
RD (sec): 1.00 ‘ !1
PW (usec): 6.20 i } ‘
NT : 64 i
Solvent : dmso '
cl |
NP : 64 ’
LB (Hz): 1.0 N3 J
TEMP (K) : 298.15
i NHCHO |
EXP : s2pul |
h4 i !
DATE :0ct 5 2018 I j
TIME :17:33:30 I
NMR REPORTS: ‘
PROJECT NAME : }
SAMPLE NAME : -029-02 ,
= x3 "L \j ‘j e
PROBE: Aswé4Nuclei T l ‘; | ‘
JA A )Lx JUA he g PN e
r"l—f" T X T T T I P i [ T‘T T T T T | oo T P R R = =F & Bk XN o g o T
1.2 i 51 10 9 8 7/ 6 5 4 3 2 1 pPpm
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=TT T T R
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71357
7.338

/;
/
<

—4.411
—4.400

I
NUCLEUS = H1 M |‘|
FRQ (MHz) : 399.63 , ”.ﬁ
| I
AT (sec): 2.28 | . H||
Il
SW (ppm): 17.98 ‘I
RD (sec): 1.00 l
Il
PW (usec) : 5.35 :
|
NT B 64 ‘
Solvent cdecl3
NP 3 64
LB (Hz) : 10
TEMP (K): 303.15 N3
EXP ' sZpul
DATE :0ct 30 2018 CI NHCHO
TIME :02:19:12 i4
NMR REPORTS:
PROJECT NAME : -081-02
PROBE: ATB =
I
PP ,_J'L“ b
| T T T T | T T T | T | T T T ! T ] T T T =
12 L 10 9 8 7
e s HRE
m O owmown
o O omr=w
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L66°6
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H
399.64
2.28
17.98
1.00
5.35

NUCLEUS

FRQ (MHz) :
(sec) :
(ppm)
(sec) :

PW (usec):

AT
SW
RD

64

: dmso

Solvent

64

NP

298.15

(K) :

TEMP

N3
NHCHO

s2pul

EXP

9 2018

:0ct

DATE

00:16:47

.

TIME

NMR REPORTS:

ok

T

SAMPLE NAME
ATB

PROBE:

ppm

1c

11

12
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00°T
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7.207
7.189
7.170

-—:9. 756
8.466

/

NUCLEUS : H1l

FRQ (MHz) : 399.64

AT (sec): 2.28

SW (ppm) : 17.98

RD (sec): 1.00

PW (usec): 5.35

NT H 64

Solvent : dmso

NP : 64

LB (Hz) : 1.0

TEMP  (K): 303.15 N5
EXP : s2pul NHCHO
DATE :Mar 9 2019 Br

TIME :11:23:49 k4

NMR REPORTS:

PROJECT NAME : -197-02

PROBE: ATB

—4.547

—4.487
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NUCLEUS # H1
FRQ (MHz) : 399.63
AT (sec): 2.28
sWw (ppm) : 17.98
RD (sec): 1.00
PW (usec): 5.35
NT 64
Solvent cdell
NP 64
LB {HZ) : 1.0
TEMP (K): 303.15
EXP H s2pul
DATE :Nov 21 2018
TIME :04:24:17

NMR REPORTS

PROJECT NAME : -125-02
PRORE: ATE

R | ]
12 i B | 10

7.483
7.444
/7.427
/r-7.406
N\

\\L_7.390
7.387
7.258

N3
NC
(1a)
e e e e
El 8 7
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168.1895
132.190
—-129.828
-129.271
129,255
127.179
77.348
77.230
77.027
76.707
—50.893

[ Ak
Syt
NUCLEUS : ©13 /
FRQ (MHz): 100.50
AT (sec): 118
SW (ppm) : 276.40 '
RD (sec): 1.00
PW (usec): 5.40 '
NT i 5000
Solvent : cdcl3
NP 3 5000
LB (Hz) ¢ 1.0
TEMP (K): 303.15 N
EXP = s2pul 3
DATE :Nov 21 2018 NC
TIME :04:42:20 (1a) 3 ‘
NMR REPORTS |
PROJECT NAME : 125-02 13C [
PROBE: ATE
[ i 3 N -
Iflel|llll|ll'1’|—!IF|l|lIII|I|||||||||||||||||||l|-|||||||||||||=||||||.||||'r'||||'|-|:|-| |:||||||['.I-"|r—l'l_|"|_|'lTl_.l_'i|_'_|'.‘|_-".1"|'I'Y'f‘i__r“l_._
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NUCLEUS : H1
FRQ (MHz): 399.63
AT (sec): 2.28
SW (ppm) : 17.98
RD (sec): 1.00
PW (usec): 5.35
NT H 64
Solvent cdcl3
NP H 64
LB (Hz) : 1.0
TEMP (K): 303.15
EXP 3 s2pul
DATE :Nov 21 2018
TIME :17:24:47

NMR REPORTS:

PROJECT NAME : -135-02

PROBE: ATB

7.39%4
7373

¥.353
7.258
—7.022

7.003
6.965
6.944

p)

NC

(1b)

4.517

~—3.944

SI-81
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NUCLEUS
FRQ (MHz)
AT (sec)
SW (ppm)
RD (sec)
PW (usec)
NT
Solvent
NP

LB (Hz)

TEMP (K):

EXP
DATE

TIME

NMR REPORTS:

PROJECT NAME :

PROBE: ATB

o~ o < ™ - wn o o0 o o
o~ -+ o~ o~ w m A O -« O
~ - 0 - " Al m © v N o
e n né é rc r-ts‘\c \oo
= 9 b ] o o S B T i
| { ‘
c13 ‘ , L }
100.50 f :
1.18 ) ;
276.40
1.00
5.40
5000
cdcl3
5000
1.0
303.15
s2pul (@]
P - N3
:Nov 22 2018
:04:04:44 NC
(1b)
-135-02 ’
| [
| ” A |
IIII(|!||||I||]1IIII‘II.‘IIII4rl|‘]Il!=!I141r|>]X=IT]"T‘_f'r"—l""fT"r"\|4’: 'll T
180 160 140 120 100 80 60 40 20 ppm
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7.394
7.373

7.258
—7.022

65.944

4.517
—3.944

NUCLEUS : H1
FRQ (MHz) : 399.63
AT (sec): 2.28
SW (ppm): 17.98 "
RD (sec): 1.00 ;1 |
i |
PW (usec): 5.5 | |
NT 2 64
Solvent 3 cdcl3
NP ] 64
LB (Hz): 1.0 o
TEMP (K): 303.15 N
EXP s2pul o
DATE :Nov 21 2018 NC
TIME 117:24:47 (1¢)
NMR REPORTS:
PROJECT NAME -135-02
PROBE: ATB
_ L)
s U 8 | S
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NUCLEUS c13 ‘
FRQ (MHz) : 100.50 |
AT (sec): 1.8 ‘ |
SW (ppm) : 276.40
RD (sec): 1.00
PW (usec): 5.40
NT : 5000
Solvent cdell
NP 5000
LB (Hz): 1.0
TEMP (K) : 303.15
~0
EXP s2pul
DATE :Nov 22 2018 N3
TIME :04:04:44
NC
NMR REPORTS: (1c)
PROJECT NAME : -135-02 '
PROBE: ATB i
. {
| | e ! I L
IIII!I-I|II|IT'TIII|.II o N R T T T 7T |I I'l_[_‘l | o L :i|I|I i|'
180 160 140 120 100 80 60 40 20 ppm
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NUCLEUS : H1
FRQ (MHz): 399.63
AT (sec): 2.28
SW (ppm): 17.98
RD (sec): 1.00
PW (usec): 5.35
NT : 64
Solvent cdel3
NP H 64
LB (Hz) : 1.0
TEMP (K): 303.15
EXP s s2pul
DATE :Nov 13 2018
TIME :09:04:31

NMR REPORTS:

PROJECT NAME : -105-03

PROBE: ATB

/—7.237
\—7.258

NC

(1d)

————————4.550

—2.437

2.3a-T
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NUCLEUS c13 | \
FRQ (MHz) 100.50 | |
AT (sec) 1.18 f i
SW (ppm) 276.40 | I
RD (sec) 1.00 | |
PW (usec) 5.40
Scans 5000 | :
Solvent : cdcl3 N; i
Data Points : 65536
LB (Hz) 1.00 NC
TEMP (K) 303.15
EXP C s2pul
DATE : Nov 15 2018
System VNMRS_400 (1d) |
NMR REPORTS:
PROJECT NAME : -015-01 |
PROBE: ATB
| I \ )
SRRTSPUAURVIRY SHPUROIPMRPIONPIID SVEY ) ¥ 1| VO A TRERTOIIPION BOTER wih A
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NUCLEUS : H1l
FRQ (MHz) : 399.63
AT (sec): 2.28
SW (ppm) : 17.98
RD (sec): 1.00
PW (usec): 5.35
NT : 64
Solvent : cdel3
NP H 64
LB (Hz) : 1.0
TEMP (K): 303.15
EXP H s2pul
DATE :Nov 13 2018
TIME :09:04:31

NMR REPORTS:

PROJECT NAME : -105-03

PROBE: ATB

(1e)

—17.287
\—7.258

NC

————————4.550

2.437

| PE—— DY B |
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NUCLEUS < c13 |
FRQ (MHz) s 100.50 | i
AT (sec) § 1.18 l Ji
SW (ppm) 276.40 |
RD (sec) : 1.00 ' | |
PW (usec) : 5.40 | | ;
Scans : 5000 ) ' 1 [ ‘
Solvent 3 cdcl3
Data Points : 65536 [
LB (Hz) s 1.00 N3 |
TEMP (K) 303.15 ‘
EXP : s2pul
DATE : Nov 15 2018 NC
System H VNMRS_400 (18) ‘
NMR REPORTS:
PROJECT NAME : -015-01 ' i
‘ |
I \
PROBE: ATB
|
[
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NUCLEUS  : H1 ‘
FRQ (Mdz) : 399.63 | ‘
AT (sec): 2.28 i
SW (ppm) : 17.98 ‘
RD (sec): 1.00
PW (usec): 5.35
NT i 64
Solvent : cdcl3
MNP £ 64
LB (Hz) : 1.0 F
TEMP (K): 303.15 N
EXP 2 s2pul 3
DATE :Nov 27 2018 NC
TIME :08:58:34 (1f)
NMR REPORTS:
PROJECT NAME : -143-02 ‘
PROEE: ATB l
1
| | |
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NUCLEUS : C13 L ///
FRQ (MHz): 100.50
AT (sec): 1.18
SW (ppm) : 276.40 ‘
RD (sec): 1.00 \
PW (usec): 5.40 }
NT H 5000
Solvent : cdel3
NP 5 5000
LB (Hz) : 1.0
TEMP (K): 303.15 F
EXP 3 s2pul
N;
DATE :Nov 28 2018
TIME :02:29:15 NC
(1f) |
NMR REPORTS:
PROJECT NAME : -143-02
PROBE: ATB
L. ’\ 08 ]
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NUCLEUS Fl9
FRQ (MHz) : 376.00
AT (sec): 0.73
SW  (ppm): 237.46 F
RD (sec): 1.00
PW (usec): 4.40 N3
NT 16 NC
Solvent cdel3 1f
NP 16
LB (Hz) : L0
TEMP (K) : 303.15
EXP s2pul
NMR REPORTS:
PROJECT NAME : ‘R-02
PROBE: ATB
I|.[II|I[‘.||I-|!||||||II!I|I!I-!II|||||'II|||||||-|I|IIIIll'_[['|[||||||||||lll||-III|III_[—[r'|||||||||.|!|:llIII :In‘.'l'i'
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NUCLEUS : H1

FRQ (MHz): 399.63

AT (sec): 2.28

SW (ppm): 17.98

RD (sec): 1.00

PW (usec): 5.35

NT : 64

Solvent cdell

NP : 64

LB (Hz): 3.0 N3

TEMP (K): 303.15 NC

EXP H s2pul (19)

DATE :Jan 25 2019

TIME :09:06:26

NMR REPORTS:

PROJECT NAME : |-005-02

PROBE: ATB
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NUCLEUS : c13 kJ /
FRQ (MHZ): 100.50
AT (sec): 1.18
SW (ppm): 276.40
RD (sec): 1.00
PW (usec): 5.40
NT s 5000
Solvent : cdel3 |
NP : 5000
LB (Hz) : 1.0
TEMP (K): 303.15
3 N
EXP : s2pul 3
: 25 201
DATE Jan 25 2019 NC
TIME :19:26:06
(19)
NMR REPORTS:
PROJECT NAME : .011-02
PROBE: ATB
| JH . X I IC——
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-121.104
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NUCLEUS : F19

FRQ (MHz) : 376.00

AT (sec): 0.73

SW (ppm) : 237.46

RD (sec): 1.00 F

PW (usec): 4.40 N3

NT : 16 NC

Solvent : dmso

NP : 16 1g

LB (Hz) : 1.0

TEMP (K): 303.15

EXP H g2pul
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NUCLEUS H1
FRQ (MHz): 399.63
AT (sec): 2.28 '
SW (ppm) : 17.98 [
RD (sec): 1.00
PW (usec): 5:35
NT s 64
Solvent : cdecl3
NP : 64 Cl
LB (Hz) : 1.0
N3
TEMP (K): 303.15
EXP t s2pul NC
DATE :Nov 8 2018 (1h)
TIME :08:31:08
NMR REPORTS:
PROJECT NAME : -091-02
PROBE: ATB
i r
(
/
o
T T T I T T T T l T T T T T | T S | —rf-"! i | Nl | "‘Y“‘_—[_T—’-‘T’ N T o= " — T -
11 10 T 5 4 3 2 gl pPpm
L o
o 0
o v-!
als ] o~

SI-95



n o~ MmN - o © - o
~ S w1 o~ m o o w o
g % o= sl ~ w2
-” < " O O~ ™~ ~ 9 ~ o o
5 Bsdns il b ]

weums « o ¥y .2 |

FRQ (MHz) : 100.50

AT (sec): 1.18

SW (ppm): 276.40

RD (sec): 1.00

PW (usec): 5.40

NT : 5000

Solvent : cdel3

NP s 5000

LB (Hz): 3.0

TEMP (K): 303.15

EXP : s2pul Cl

DATE :Nov 8 2018 '

N;
TIME $22:21:00

NC
(1h)

NMR REPORTS:
PROJECT NAME : -091-02 _13C

PROBE: ATB
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NUCLEUS H1 |\ |
FRQ (MHz): 355.63
AT (sec): 2.28
SW (ppm): 17.98
RD (sec): 1.00
PW (usec): 4.95
NT : 64
Solvent : ecdel3
NP H 64
LB {Hz) : L0
TEMP (K): 303.15
EXP : s2pul
DATE :Mar 12 2019 N5
TIME :09:32:32
Cl NC
(1i)
NMR REPORTS:
PROJECT NAME : -035-02
FPROBE: ATB
o
' |
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NUCLEUS : c13 J K\l L.‘/‘ J/l k.
FRQ (MHz) : 100.50 ‘
AT (sec): 1.18
SW (ppm) : 276.40
RD (sec): 1.00
PW (usec): 5.45
NT 3 5000
Solvent : cdecl3
NP : 5000
LB (Hz) : 2.0
TEMP (K): 303.15
N3
EXP : s2pul
DATE :Mar 13 2019 Cl NC
TIME :00:42:52 (1i) |
NMR REPORTS:
PROJECT NAME : -002-03 |
PROBE: ATB E
o o POV RO VPR ST O O P .J.A " Lals 7T ™ MJU Ly ™ J\- A WLV IR T Ay
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NUCLEUS : H1
FRQ (MHz) : 399,63
AT (sec): 2.28
SW  (ppm) : 17.98
RD (sec): 1.00
PW (usec): 5.35
NT H 64
Solvent : cdell3
NP : 64
LB (Hz) : 1.0
TEMP (K): 303.15
EXP t s2pul
DATE :Nov 16 2018
TIME :02:28:32

NMR REPORTS:

PROJECT NAME '-117-04

PROBE: ATB

Br

(1j)

7.702
7.682
7.294
-7.274

—7.415

N3
NC
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e
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NUCLEUS : c13
FRQ (MHz) : 100.50
AT (sec): 1.18
SW (ppm) : 276.40
RD (sec): 1.00
PW (usec): 5.40
NT H 5000
Solvent : cdcl3
NP H 5000
LB (Hz) : 1.0
TEMP (K): 303.15
EXP : s2pul
DATE :Nov 18 2018
TIME :09:51:33

NMR REPORTS:

PROJECT NAME : -069

PROBE: ATB

169.663
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NUCLEUS : H1
FRQ (MHz): 399.63 :
AT (sec): 2.28 I
SW  (ppm) : 17.98 i ’
|
RD (sec): 1.00 [ [
PW (usec): 5.35
NT H 64
Solvent : cdel3
NP : 64
N3
LB (Hz) : 1.0
TEMP  (K): 303.15 NC
EXP : s2pul r
DATE :Nov 16 2018 (1k)
TIME :02:28:32
NMR REPORTS:
PROJECT NAME -117-04
PROBE: ATB 77‘J B
L. T_I | ‘ L L | N P W
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NUCLEUS

FRQ (MHz):

AT (sec):

SW (ppm) :

RD (sec):

PW (usec):

NT

Solvent

NP

LB (Hz)

TEMP
EXP

DATE
TIME

NMR REPORTS:

PROJECT NAME

PROBE:

:

.
:

Cc13
100.50
1.18
276.40
1.00
5.40
5000
cdcl3
5000
1.0
303.15

s2pul

:Nov 18 2018

:09:51:33

ATB

-069

162.121

158.991
130.587

130.461

\\\5129.811

134.392
132.081

169.663
130.815

PR

126.631
125.973
125.501
123.349
120.490
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NUCLEUS : H1 } |
| |
FRQ (MHz) : 399.63 ' }
AT (sec): 2.28 I i
SW  (ppm): 17.98 i '
RD (Bec): 1.00 !
PW (usec): 5.35 |
NT H 64
Solvent : cdell
NP 2 64
LB (Hz): 3.0 F
TEMP (K) = 303.15 N3
EXP 2 s2pul NC
DATE :Nov 30 2018
L0
TIME :09:20:11
(11)
NMR REPORTS:
PROJECT NAME : [_165-04
PROBE: ATB
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NUCLEUS : c13 5 A%8 3 3% 8 S8TY il T T
FRQ (MHz) : 100.50 L4 J LWJ L(J N ;
AT (sec): 1,18 ‘ ‘
SW (ppm): 276.40 l
RD (sec): 1.00 ’
PW (usec): 5.40 ,
NT : 5000 i
Solvent : cdel3 |
NP H 5000 | |
LB (Hz) : 3.0
TEMP (K): 303.15
EXP : s2pul F
DATE :Nov 30 2018 N3
TIME :21:46:04 NC

e
NMR REPORTS : (1)
PROJECT NAME : .133-03
PROBE: ATB
' !
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NUCLEUS : H1 , A
AL
FRQ (MHz): 399.63 "
AT (sec): 2.28
SW (ppm): 17.98
RD (sec): 1.00
PW (usec): 5.35
NT t 64 | l:
Solvent : cdel3
NP : 64
LB (Hz) : 3.0
TEMP (K): 303.15 O OMe
|
EXP H s2pul N
DATE :Jan 31 2019
TIME :09:14:57
3aa
NMR REPORTS:
PROJECT NAME : }-113-02
PROBE: ATB
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