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General Experimental

All the reactions were performed in an oven-dried Schlenk flask under an argon atmosphere.
Unless otherwise noted, all the reagents and intermediates were obtained commercially and
used without purification. Dichloromethane (CH2CI2), acetonitrile, ethyl acetate, acetone and
dichloroethane (DCE) were distilled over CaH». THF, toluene, 1,4-dioxane was freshly distilled
over sodium/benzophenone ketyl under dry nitrogen. TMEDA was distilled over KOH.
Column chromatography was performed using silica gel (100-200 Mesh) eluting with hexanes
and ethyl acetate mixture. Flash column chromatography was performed using silica gel (230-
400 Mesh) eluting with hexanes and ethyl acetate mixture. Thin layer chromatography (TLC)
was performed on silica gel GF254 plates. Visualization of spots on TLC plate was
accomplished with UV light (254 nm) and staining over l> chamber or an aqueous alkaline

KMnO4 solution followed by heating.

Proton and carbon nuclear magnetic resonance spectra (*H NMR, 3C NMR and **F NMR)
were recorded on a Bruker Avance 400 (*H NMR, 400 MHz; *3C NMR, 101 MHz; °F NMR,
376 MHz) spectrometer or some cases on a Bruker Avance 500 (*H NMR, 500 MHz; *3C NMR,
125 MHz) spectrometer, having solvent resonance as internal standard (*H NMR, CDCls at
7.26 ppm; 1*C NMR, CDCls at 77.0 ppm). Few cases tetramethylsilane (TMS) at 0.00 ppm was
used as reference standard. All the catalysts used in this reaction were procured directly from
commercial sources. Data for *H NMR are reported as follows: chemical shift (ppm),
multiplicity (s = singlet; br s = broad singlet; d = doublet; br d = broad doublet, t = triplet; br t
= broad triplet; g = quartet; m = multiplet), coupling constants, J, in (Hz), and integration. Data
for *C NMR, °F NMR were reported in terms of chemical shift (ppm). IR spectra were
recorded on FT/IR-5300 spectrometer and reported in cm1. High resolution mass spectra were
obtained in ESI mode. Melting points were determined by electro-thermal heating and are

uncorrected.



All primary amines (1a-1z) were purchased from commercial source and used as it is for this

reaction. However,

literature procedures.!

ynamide-derived buta-1,3-

diynes (2a-2e) were prepared following
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Figure S1. Different primary amines (1) employed in [4+1] and [4+3] annulation.
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Figure S2. Different ynamide-derived buta-1,3-diynes (2) employed in [4+1] and [4+3]

annulation.
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Scheme S1. Tentative reaction pathway.
Table S1. Optimization of reaction conditions between 2-aminothiazole and 2a“

Bn. _Ms Bn
N ]

N || Cu(ll) (10 mol%) MS’N7/\\>\
Zn(ll) (10 mol%) Bn
l/ S»\NHZ + N

N .
4 A —
| | solvent, 4 A MS [S>_N Ve

1af 110 °C, time
N. 3af
Ms/2a Bn

Entry  Catalyst/Additive Solvent/time (h) Yield (%)®
1 Cu(OTHf)2/Zn(OTH), 1,4-dioxane/3 h 20

2 CuCl,/Zn(OTH), 1,4-dioxane/3 h Trace
3 Cu(OAC)2/Zn Dust 1,4-dioxane/12h 10

4 Cu(OAC)2/ZnCl, 1,4-dioxane/12 h 28

5 Cu(OAC)2/Zn(OAc),  1,4-dioxane/12 h 26

6 Cu(OAC)2 /1Zn(OTf),  Toluene/3 h 15

7° Cu(OAc), /Zn(0OTf),  THF/12h 26

8 Cu(OAc), /Zn(OTf),  1,2-DCE/12h 25

aReaction conditions: 1af (0.21 mmol), 2a (0.19 mmol), solvent (2.0 mL), and 4 A MS (15 mg)
under argon. *H NMR vyield of crude reaction mixture and 1,3,5-trimethoxybenzene as an

internal standard. °Reaction temperature 80 °C.



General procedure for [4+1] annulation (GP-1):
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Initially required reagents such as 1 (0.21 mmol), 2 (0.19 mmol), Cu(OAc)2 (0.019 mmol), and
Zn(OTf), (0.019 mmol) were taken in an oven-dried 15 mL Schlenk flask along with 4 A MS
(15 mg) and anhydrous 1,4-dioxane (2.0 mL) was introduced into the flask under argon
atmosphere at room temperature. Upon stirring the reaction mixture for 5 min at RT, the
Schlenk flask was placed in an oil bath at 110 °C and stirring continued for 1 h—3 h. The
progress of the reaction was routinely monitored by TLC. The reaction mixture was cooled to
room temperature after completion of reaction. Next, the solution was diluted with
dichloromethane (5.0 mL), and filtered through a small pad of Celite. The filtrate was
concentrated and the residue was purified through silica gel column chromatography to obtain
3.

N,N*-(1-(4-Methoxyphenyl)-1H-pyrrole-2,5-diyl)bis(N-benzylmethansulfonamide) (3a)

Ph—\ [\ /Ph
N">NT N
Ms/ Ms
3a
OCHj3

Following the general procedure GP-1, product 3a (92 mg) was obtained in 88% yield as
yellow solid; mp = 211-213 °C; Rr = 0.41 (7:3 hexane/EtOAc); [Silica, UV and I2]; H NMR
(400 MHz, CDCl3) §7.32-7.23 (m, 8H), 7.09-7.07 (m, 4H), 6.70 (d, J = 7.2 Hz, 2H), 6.03 (s,
2H), 4.34 (s, 4H), 3.82 (s, 3H), 2.75 (s, 6H); 3C NMR (125 MHz, CDCl3) §159.4, 135.0,
130.5, 129.7, 128.5, 128.2, 127.4, 127.3, 113.4, 106.0, 56.2, 55.3, 39.2; IR (Neat) vmax 3402,
2926, 1330, 1153, 830 cm~t; HRMS (ESI) for C27H30N30sS, (M+H)*: calcd 540.1627, found
540.1630.

In scale-up reaction, a mixture of 1a (1.3 mmol, 162 mg), 2a (1.2 mmol, 500 mg), Zn(OTf)
(0.12 mmol, 44 mg), Cu(OAc)2 (0.12 mmol, 22 mg) and 4 A MS (50 mg) was stirred in



anhydrous 1,4-dioxane (7.0 mL). After completion, the crude residue was purified to obtain
pure 3a (587 mg) in 90% yield.

N,N'-(1-Phenyl-1H-pyrrole-2,5-diyl)bis(N-benzylmethanesulfonamide) (3b)

/\

Ph/\g\l \ ,\‘l/\Ph

Ms Ms

3b
Following the general procedure GP-1, product 3b (92 mg) was obtained in 94% yield as pale
yellow solid; mp = 160-162 °C; Rt = 0.47 (3:2 hexane/EtOAc); [Silica, UV and I2]; 'H NMR
(500 MHz, CDCls) 67.31-7.18 (m, 10H), 7.05 (d, J= 7.0 Hz, 4H), 6.84 (s, 1H), 6.03 (s, 2H),
4.32 (s, 4H), 2.72 (s, 6H); 13C NMR (125 MHz, CDCls) 6134.9, 134.8, 129.7, 129.4, 128.5,

128.4, 128.3, 127.2, 106.2, 56.3, 39.3; IR (Neat) vmax 3394, 2931, 1335, 1154, 757 cm™%;
HRMS (ESI) for CasH2sN304S (M+H)*: calcd 510.1521, found 510.1517.

N,N*-(1-(4-Butylphenyl)-1H-pyrrole-2,5-diyl)bis(N-benzylmethanesulfonamide) (3c)

Ph—\ /N /Ph
N N N
/ \
Ms Ms
3c
Cy4Hg

Following the general procedure GP-1, product 3c (96 mg) was obtained in 89% yield as
colorless solid ; mp=177-179 °C; Rr= 0.46 (1:1 hexane/EtOAc); [Silica, UV and I2]; 'H NMR
(500 MHz, CDCls) 67.30-7.22 (m, 7H), 7.07 (d, J = 7.0 Hz, 4H), 7.01 (d, J = 8.0 Hz, 2H),
6.77 (brs, 1H), 6.01 (s, 2H), 4.33 (s, 4H), 2.71 (s, 6H), 2.61 (t, J = 7.5 Hz, 2H), 1.64—1.58 (m,
2H), 1.41-1.35 (m, 2H), 0.96 (t, J = 7.5 Hz, 3H); 13C NMR (125 MHz, CDCls) 5143.3, 135.0,
132.3, 129.7, 129.1, 128.5, 128.3, 128.2, 127.1, 106.2, 56.2 , 39.4, 35.2, 33.4, 22.4, 13.9; IR
(Neat) vimax 3393, 2926, 1607, 1383, 1055, 767 cm~L; HRMS (ESI) for CaoHzsN304S2 (M+H)*:
calcd 566.2147, found 566.2146.

N,N'-(1-(4-Morpholinophenyl)-1H-pyrrole-2,5-diyl)bis(N-benzylmethanesulfonamide)
(3d)



N

3d [ j
0

Following the general procedure GP-1, product 3d (64 mg) was obtained in 65% yield as

orange solid; mp = 184-186 °C; Rs = 0.41 (2:3 hexane/EtOAc); [Silica, UV and I2]; *H NMR
(400 MHz, CDCl3) ¢7.29-7.27 (m, 4H), 7.26—7.23 (m, 4H), 7.09 (dd, J = 1.6, 8.0 Hz, 4H),

6.70 (d, J = 8.4 Hz, 2H), 5.99 (s, 2H), 4.34 (s, 4H), 3.88 (t, J= 4.8 Hz, 4H), 3.19 (t, /= 4.8 Hz,
4H), 2.74 (s, 6H); 1*C NMR (101 MHz, CDCls) 6150.9, 135.1, 130.0, 129.7, 128.5, 128.2,
127.2,126.3,114.5,106.0, 66.8, 56.1, 48.7, 39.5; IR (Neat) vmax 3393, 2925, 1758, 1518, 1338,
1152, 1059, 758 cm=t; HRMS (ESI) for CsoH3sNsOsS; (M+H)*: caled 595.2049, found
595.2048.

N,N'-(1-(4-Vinylphenyl)-1H-pyrrole-2,5-diyl)bis(N-benzylmethanesulfonamide) (3e)

NT NN
Ms Ms
3e S

Following the general procedure GP-1, product 3e (70 mg) was obtained in 68% yield as pale
yellow solid; mp = 236-238 °C; Rt = 0.41 (7:3 hexane/EtOAc); [Silica, UV and I2]; *H NMR
(500 MHz, CDCl3) §7.30-7.22 (m, 9H), 7.06 (d, J = 7.0 Hz, 4H), 6.81 (brs, 1H), 6.69 (dd, J
=7.0 Hz, 1H), 6.05 (s, 2H), 5.76 (d, J=17.5, 1H), 5.31 (d, J = 10.5, 1H), 4.33 (s, 4H), 2.76 (s,
6H); 13C NMR (125 MHz, CDCls) §137.5, 136.0, 134.9, 134.1, 129.6, 129.4, 128.5, 128.2,
127.2,126.0, 115.0, 106.1, 56.3, 39.3; IR (Neat) vmax 3386, 2924, 1624, 1383, 1062, 693 cm™;
HRMS (ESI) for C2sH30N304S2 (M+H)*: calcd 536.1678, found 536.1668.

N,N'-(1-(4-Cyanophenyl)-1H-pyrrole-2,5-diyl)bis(N-benzylmethanesulfonamide) (3f)



3f CN

Following the general procedure GP-1, product 3f (85 mg) was obtained in 83% yield as pale
yellow solid; mp = 259-261 °C; Rt = 0.40 (EtOAc); [Silica, UV and I2]; *H NMR (500 MHz,
CDCls) §7.29 (t, J = 9.5 Hz, 5H), 7.18 (t, J = 7.5 Hz, 4H), 6.93 (d, J = 7.0 Hz, 5H), 6.21 (s,
2H), 4.32 (brs, 4H), 2.91 (s, 6H); 3C NMR (101 MHz, ds-DMSO) §139.0, 135.1, 131.6,
130.4, 129.7, 128.7, 128.3, 127.8, 118.9, 110.5, 106.4, 56.7, 39.4; IR (Neat) vmax 3401, 2926,
1384, 1052, 765 cm™t; HRMS (ESI) for C27H27N404S; (M+H)*: calcd 535.1474, found
535.1466.

4-(2,5-Bis(N-benzylmethylsulfonamido)-1H-pyrrol-1-yl)benzoic acid (3g)

Ph/\ﬂ\' /N\ "\‘/\Ph Following the general procedure GP-1, product 3g (24 mg) was
Mo e obtained in 92% vyield as pale yellow solid; mp = 191-193 °C; R¢
3g = 0.4 (EtOAc); [Silica, UV and I2]; *H NMR (400 MHz, ds-

cooH DMSO) §13.01 (brs, 1H), 7.51 (d, J = 6.4 Hz, 2H), 7.27 (d, J
=7.2 Hz, 2H), 7.18 (t, J = 7.2 Hz, 5SH), 6.88 (d, J = 7.2 Hz, 5H), 6.41 (s, 2H), 4.35 (brs, 4H),
3.01 (s, 6H); 1*C NMR (101 MHz, ds-DMSO) §167.3, 138.9, 135.3, 130.2, 129.8, 128.7,
128.6, 128.3, 127.6, 106.3, 56.4, 37.8; IR (Neat) vmax 3388, 2923, 1617, 1063, 767 cm;

HRMS (ESI) for C27H31N406S2 (M+NHa)*: calcd 571.1685, found 571.1686.

N,N'-(1-(4-Hydroxyphenyl)-1H-pyrrole-2,5-diyl)bis(N-benzylmethanesulfonamide) (3h)

Ph—\ / \ /\Ph
M
Ms Ms
3h
OH

Following the general procedure GP-1, product 3h (101 mg) was obtained in 82% vyield as
brown solid; mp = 135-137 °C; Rt = 0.41 (3:2 hexane/Acetone); [Silica, UV and I2]; *H NMR
(400 MHz, DMSO-d6) 69.56 (s, 1H), 7.31-7.22 (m, 8H), 6.97 (d, J = 6.8 Hz, 4H), 6.46 (s,
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2H), 6.14 (s, 2H), 4.32 (s, 4H), 2.89 (s, 6H); 13C NMR (101 MHz, CDCls) §157.4, 135.7,
130.9, 129.8, 128.6, 128.3, 127.2, 126.2, 114.5, 106.1, 55.9, 38.5; IR (Neat) vmax 3390, 2924,
1621, 1064, 768 cm~t; HRMS (ESI) for C2sH2sN30sS; (M+H)*: calcd 526.1470, found
526.1472.

N,N*-(1-(4-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)-1H-pyrrole-2,5-
diyl)bis(N-benzylmethanesulfonamide) (3i)

N

Following the general procedure GP-1, product 3i (75 mg) was obtained in 61% yield as yellow
solid; mp = 114-116 °C; Rs = 0.44 (2:3 hexane/EtOAc); [Silica, UV and I2]; *H NMR (500
MHz, CDCls) §7.66 (d, J = 7.5 Hz, 2H), 7.31-7.23 (m, 7H), 7.07 (q, J = 7.0 Hz, 5H), 6.03 (s,
2H), 4.32 (d, J = 6.5 Hz, 4H), 2.71 (s, 6H), 1.37 (s, 12H); 3C NMR (125 MHz, CDCl5)
0137.4,134.9, 134.8, 129.7, 128.5, 128.4, 128.3, 128.2, 127.0, 106.4, 84.0, 56.1, 39.4, 24.9;
IR (Neat) wmax 3379, 2923, 1608, 1383, 1152, 1062, 757 cm™*; HRMS (ESI) for
Cs2H33BN3NaOeS2 (M+Na)*: calcd 658.2193, found 658.2193.

N,N’-(1-(2-Phenoxyphenyl)-1H-pyrrole-2,5-diyl)bis(N-benzylmethanesulfonamide) (3j)
~

Rlies

Following the general procedure GP-1, product 3j (85 mg) was obtained in 73% yield as brown
solid; mp = 200-202 °C; Rs = 0.49 (7:3 hexane/EtOAc); [Silica, UV and I2]; *H NMR (500
MHz, CDCls) §7.34-7.25 (m, 14H), 7.14 (t, J = 7.5 Hz, 1H), 7.05 (d, J = 8.0 Hz, 3H), 6.81
(d,J = 8.0 Hz, 1H), 5.88 (s, 2H), 4.74 (d, J =14.4 Hz, 2H), 4.50 (d, J = 14.5 Hz, 2H), 2.61 (s,
6H); 13C NMR (125 MHz, CDCls) §154.8, 154.5, 135.7, 133.6, 130.5, 130.2, 129.9, 128.5,
128.3, 127.6, 125.0, 124.5, 122.1, 120.7, 115.3, 107.5, 55.6, 39.9; IR (Neat) vmax 3391, 2924,

"’\z

M
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1623, 1384, 1063, 759 cm; HRMS (ESI) for Ca2H32N305S, (M+H)*: calcd 602.1783, found
602.1786.

Methyl 2-(2,5-bis(N-benzylmethylsulfonamido)-1H-pyrrol-1-yl) benzoate (3k)

Ph
Ph/\N /N Nf_

we L Ms
COzMe
3k

Following the general procedure GP-1, product 3k (70 mg) was obtained in 63% yield as pale
yellow solid; mp = 168-170 °C; Rt = 0.48 (7:3 hexane/EtOAc); [Silica, UV and I2]; 'H NMR
(400 MHz, CDCls) §7.96 (dd, J= 1.6, 7.6 Hz, 1H), 7.56—7.49 (m, 2H), 7.39 (s, 1H), 7.29-7.24
(m, 6H), 7.22-7.21 (m, 4H), 6.01 (s, 2H), 4.42 (q, J = 6.8Hz, 4H), 3.66 (s, 3H), 2.62 (s, 6H);
13C NMR (125 MHz, CDClz) 6165.1, 135.6, 135.1, 133.5, 132.6, 130.9, 129.5, 129.3, 128.5,
128.1, 106.5, 55.7, 52.2, 39.6; IR (Neat) vmax 3385, 2924, 1723, 1342, 1062, 762 cmt; HRMS
(ESI) for C2sH29N3NaOsS2 (M+Na)*: calcd 590.1395, found 590.1391.

N,N’-(1-(2-chlorophenyl)-1H-pyrrole-2,5-diyl)bis(N-benzylmethanesulfonamide) (3I)
Ph~™\ /@// o
NT>SNT N,

Ms ©/CIMS

3l

Following the general procedure GP-1, product 31 (104 mg) was obtained in 71% yield as light

brown solid; mp = 150-152 °C; Rs = 0.45 (7:3 hexane/EtOAc); [Silica, UV and I2]; *H NMR
(400 MHz, CDCls) §7.46-7.45 (m, 1H), 7.45-7.44 (m, 1H), 7.42-7.35 (m, 2H), 7.33— 7.28
(m, 10 H), 5.95 (s, 2H), 4.64 (d, J = 14.7 Hz, 2H), 4.48 (d, J = 14.7 Hz, 2H), 2.57 (s, 6H); 13C
NMR (101 MHz, CDClIs) 6135.6, 134.4, 133.5, 133.3, 130.9, 139.7, 129.5, 128.5, 128.3,
127.6, 127.5, 107.6, 55.4 (2C), 39.9 (2C); IR (Neat) vmax 3402, 2926, 1829, 1135, 1028, 858

cm=t; HRMS (ESI) for C26H27CIN304S, (M+H)*: caled 544.1132, found 544.1132.
N,N*-(1-(3-lodophenyl)-1H-pyrrole-2,5-diyl)bis(N-benzylmethanesulfonamide) (3m)

10



Ph N N N Ph

Me Ms
3m |

Following the general procedure GP-1, product 3m (105 mg) was obtained in 86% yield as
brown solid; mp = 224-226 °C; Ri = 0.48 (1:4 hexane/EtOAc); [Silica, UV and I2]; *H NMR
(400 MHz, CDCls) 67.59 (dd, J = 1.6, 9.2 Hz, 1H), 7.32 (t, J = 7.2 Hz, 2H), 7.24 (t, J= 7.2
Hz, 5H), 6.98 (d, J = 7.2 Hz, 5H), 6.90 (t, J = 9.6 Hz, 1H), 6.13 (s, 2H), 4.33 (s, 4H), 2.81 (s,
6H); *C NMR (125 MHz, CDCls) §137.3, 135.6, 134.3, 129.6, 129.5, 128.6, 128.5, 127.3,
106.1, 92.6, 56.6, 38.7; IR (Neat) viax 3396, 2926, 1330, 1154, 693 cm-*; HRMS (ESI) for
Co6H27IN304S2 (M+H)*: calcd 636.0488, found 636.0480.

N,N*-(1-(3-(Trifluoromethyl)phenyl)-1H-pyrrole-2,5-diyl)bis(N-
benzylmethanesulfonamide) (3n)

I N\~
ph/\N \ N Ph
Ms l Ms
3n CF3
Following the general procedure GP-1, product 3n (82 mg) was obtained in 73% yield as
yellow solid; mp = 209-211 °C; Rs = 0.42 (7:3 hexane/EtOAc); [Silica, UV and I,]; *H NMR
(400 MHz, CDCI3) 67.50 (d, J = 8.0 Hz, 1H), 7.28-7.24 (m, 4H), 7.20-7.16 (m, 4H),
6.96-6.94 (m, SH), 6.19 (s, 2H), 4.33 (s, 4H), 2.84 (s, 6H); 13C NMR (101 MHz, CDClzs)
0135.0, 134.2, 133.0, 130.5, 130.1, 129.5, 128.7, 128.6, 128.5, 127.5, 126.0, 124.9 (q, /= 3.0
Hz), 122.2, 106.1, 56.7, 38.5; **F NMR (376 MHz, CDClz) 6 — 62.1; IR (Neat) vimax 3378,

2924,1611, 1383, 1064, 771 cm~; HRMS (ESI) for C27H27F3sN304S2 (M+H)™: calcd 578.1395,
found 578.1394.

N,N’-(1-(3-Aminophenyl)-1H-pyrrole-2,5-diyl)bis(N-benzylmethanesulfonamide) (30)

Ph—\ / \ /\Ph
NN

Ms Ms
30 i j\NHZ
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Following the general procedure GP-1, product 30 (71 mg) was obtained in 71% yield as
colorless solid; mp=171-173 °C; R = 0.43 (EtOAC); [Silica, UV and I2]; *H NMR (400 MHz,
CDCls) 57.34-7.24 (m, 8H), 7.12-7.09 (m, 4H), 7.02 (t, J = 8.0 Hz, 1H), 6.61 (dd, J = 1.6,
7.6 Hz, 1H), 6.01 (s, 2H), 4.37 (s, 4H), 3.58 (s, 2H), 2.72 (s, 6H); 3C NMR (125 MHz, CDCl5)
0146.4,135.7,135.2,129.7, 128.9, 128.5, 128.1, 126.9, 119.3, 116.0, 115.1, 106.3, 56.1, 39.5;
IR (Neat) vmax 3383, 2924, 1617, 1383, 1063, 765 cm~t; HRMS (ESI) for C2H2gN404S:
(M+H)": calcd 525.1630, found 525.1627.

N,N*-(1-(3-(Phenylethynyl)phenyl)-1H-pyrrole-2,5-diyl)bis(N-

benzylmethanesulfonamide) (3p)

Ph/\N/@N/\ Ph
ro N
Ms Ms
3p %
Ph

Following the general procedure GP-1, product 3p (50 mg) was obtained in 43% yield as brown
solid; mp = 179-181 °C; R¢ = 0.39 (7:3 hexane/acetone); [Silica, UV and I2]; *H NMR (400
MHz, CDCls) §7.58-7.55 (m, 2H), 7.45-7.42 (m, 2H), 7.40-7.36 (m, 3H), 7.30-7.27 (m,
4H), 7.25 (brs, 2H), 7.23-7.21 (m, 1H), 7.07-7.02 (m, 5H), 6.13 (s, 2H), 4.37 (s, 4H), 2.77 (s,
6H); 13C NMR (125 MHz, CDCls) §134.8, 134.6, 131.7, 131.6, 129.7, 129.5, 128.6, 128.5,
128.4, 128.3, 128.2, 128.1, 127.2, 123.2, 106.2, 90.2, 88.7, 56.5, 39.2, 38.8; IR (Neat) vimax
3386, 2923, 1611, 1064, 760 cm~; HRMS (ESI) for C34H32N304S, (M+H)*: calcd 610.1834,
found 610.1832.

N,N'-(1-(2,3-Dihydrobenzo[b][1,4]dioxin-5-yl)-1H-pyrrole-2,5-diyl)bis(N-

benzylmethanesulfonamide) (3q)
Ph

Ph/\NQ(
| Ms

Ms Oj

3q [ I o

Following the general procedure GP-1, product 3q (81 mg) was obtained in 74% vyield as
colorless solid; mp = 157-159 °C; Rs= 0.48 (7:3 hexane/EtOAc); [Silica, UV and I2]; *H NMR
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(500 MHz, CDCls) §7.29-7.25 (m, 7H), 7.09 (d, J = 6.5 Hz, 4H), 6.68 (d, J = 7.5 Hz, 1H),
6.41 (brs, 1H), 5.99 (s, 2H), 4.36 (s, 4H), 4.26 (d, J = 11.5 Hz, 4H), 2.76 (s, 6H); 3C NMR
(101 MHz, CDCl3) 6143.8,142.7,135.0, 129.6, 128.5, 128.2,127.8, 127.1, 116.5, 106.2, 64.3,
64.1, 56.2, 39.4; IR (Neat) vinax 3378, 2926, 1598, 1338, 1153, 1063, 761 cm™; HRMS (ESI)
for C2sH30N306S2 (M+H)™: calcd 568.1576, found 568.1577.

N,N*-(1-(Anthracen-1-yl)-1H-pyrrole-2,5-diyl)bis(N-benzylmethanesulfonamide) (3r)

Ph
Ph—\ /@\ (
N N N\Ms

Ms
,

Following the general procedure GP-1, product 3r (77 mg) was obtained in 65% yield as brown
solid; mp = 222-224 °C; Rs = 0.47 (1:4 hexane/EtOAc); [Silica, UV and I2]; *H NMR (400
MHz, CDCl3) §8.41 (s, 1H), 8.22 (s, 1H), 8.03-7.99 (m, 2H), 7.82 (d, J =9.2 Hz, 1H),
7.51-7.49 (m, 2H), 7.30—7.25 (m, 3H), 7.19-7.15 (m, 4H), 7.03-7.01 (m, 5H), 6.15 (s, 2H),
4.35 (s, 4H), 2.77 (s, 6H); 3C NMR (101 MHz, CDCls) §134.8, 132.2, 131.8, 131.7, 130.6,
130.5, 129.7, 128.5, 128.3, 128.2, 127.4, 127.3, 126.6, 126.0, 125.9, 125.7, 106.2, 56.4, 39.2;
IR (Neat) vinax 3390, 2924, 1614, 1384, 1153, 1062, 756 cm*; HRMS (ESI) for C34H32N304S;
(M+H)*: calcd 610.1834, found 610.1835.

N,N'-(1-(4-Methoxy-2-methylphenyl)-1H-pyrrole-2,5-diyl)bis(N-
benzylmethanesulfonamide) (3s)

Ph
Ph/\N/Q\,\I: y
S

/
Ms Me

3s

OMe

Following the general procedure GP-1, product 3s (72 mg) was obtained in 67% yield as yellow
solid; mp = 112-114 °C; Rs = 0.47 (3:2 hexane/EtOAc); [Silica, UV and I2]; *H NMR (500
MHz, CDCl3) 67.32-7.26 (m, 6H), 7.19 (dd, J = 1.5, 7.0 Hz, 4H), 7.05 (s, 1H), 6.72— 6.71
(m, 2H), 5.95 (s, 2H), 4.43 (q, J = 6.5 Hz, 4H), 3.84 (s, 3H), 2.60 (s, 6H), 1.87 (s, 3H); 13C
NMR (125 MHz, CDCls) 6159.9, 135.4, 132.1, 129.5, 128.5, 128.2, 127.7, 126.9, 115.5,
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111.4, 106.8, 55.9, 55.4, 39.9, 18.1; IR (Neat) vmax 3383, 2922, 1611, 1384, 1060, 767 cm™;
HRMS (ESI) for C2sH31N3NaOsS; (M+Na)*: calcd 576.1603, found 576.1593.

N,N*-(1-(4-Fluoro-2-methylphenyl)-1H-pyrrole-2,5-diyl)bis(N-
benzylmethanesulfonamide) (3t)

Ph Ph
AL
Ms Ms

CHj

3t

F

Following the general procedure GP-1, product 3t (80 mg) was obtained in 77% yield as brown
solid; mp = 147-149 °C; Rs = 0.43 (9:1 hexane/EtOAc); [Silica, UV and I2]; *H NMR (400
MHz, CDCls) §7.31-7.25 (m, 5H), 7.16 (dd, J = 1.6, 7.6 Hz, 4H), 7.01 (s, 1H), 6.86—6.84 (m,
3H), 6.02 (s, 2H), 4.43 (s, 4H), 2.64 (s, 6H), 1.78 (s, 3H); 3C NMR (101 MHz, CDCls)
5162.6 (J = 246.5 Hz ), 140.6 (J = 9.1 Hz), 135.2, 132.9 (J = 9.1 Hz), 130.0, 129.9, 129.4,
128.6,128.4,127.9,116.9 (J=22.2 Hz), 112.9 (J=22.2 Hz), 106.8, 56.3, 39.5, 17.9; *F NMR
(376 MHz, CDCls) 5 —112.4; IR (Neat) vimax 3393, 2927, 1501, 1342, 1154, 1038, 756 cm™*;
HRMS (ESI) for C27H20FN304S, (M+H)*: calcd 542.1584, found 542.1575.

N,N’-(1-(3,4-Dimethoxyphenyl)-1H-pyrrole-2,5-diyl)bis(N-benzylmethanesulfonamide)
(3u)

Ph—\ / \ /—Ph
N">N N
Ms Ms
3 OMe
u OMe

Following the general procedure GP-1, product 3u (92 mg) was obtained in 84% yield as
yellow solid; mp = 216-218 °C; Rt = 0.47 (1:1 hexane/EtOAc); [Silica, UV and I2]; *H NMR
(500 MHz, CDCl3) §7.28-7.20 (m, 7H), 7.04 (d, J= 7.0 Hz, 4H), 6.75 (s, 1H), 6.68 (d, J= 8.0
Hz, 1H), 6.03 (s, 2H), 4.31 (s, 4H), 3.91 (s, 3H), 3.76 (s, 3H), 2.83 (s, 6H); 33C NMR (125
MHz, CDCls) 6148.7, 148.3, 134.9, 129.5, 128.4, 128.2, 127.4, 127.3, 120.9, 113.0, 110.0,
105.7, 56.2, 56.1, 55.9, 39.6; IR (Neat) vmax 3392, 2928, 1514, 1339, 1153, 757 cm~; HRMS
(ESI) for CasH32N306S2 (M+H)™: calcd 570.1733, found 570.1722.
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N,N*-(1-(3,5-Bis(trifluoromethyl)phenyl)-1H-pyrrole-2,5-diyl)bis(N-
benzylmethanesulfonamide) (3v)

—\

Ph™N
/

S

M Ms
3v
F4C CF;

Following the general procedure GP-1, product 3v (85 mg) was obtained in 68% yield as pale
yellow solid; mp = 197-199 °C; Rs = 0.4 (1:1 hexane/EtOAc); [Silica, UV and I2]; *H NMR
(400 MHz, CDCls) §7.65 (s, 1H), 7.21 (t, J = 7.6 Hz, 3H), 7.09 (t, J = 7.2 Hz, 5H), 6.82 (d, J
= 6.4, 4H), 6.32 (s, 2H), 4.37 (brs, 4H), 2.97 (s, 6H); 3C NMR (125 MHz, CDCls) §135.6,
133.5,131.1(q,/=27.3 Hz), 129.3,128.7,128.6, 127.7,123.8, 121.7,121.5, 106.1, 57.2, 37.8;
F NMR (376 MHz, CDCl3) § —62.4; IR (Neat) vmax 3390, 2924, 1621, 1383, 1153, 1065,
697 cm~t; HRMS (ESI) for CasH2sFsN3sNaO4S, (M+Na)*: calcd 668.1088, found 668.1089.

/N\ N/\ph

N,N*-(1-(3,5-Dichlorophenyl)-1H-pyrrole-2,5-diyl)bis(N-benzylmethanesulfonamide)
(3w)

/ \\__ /—Ph

Ph™N NN

Mé Ms

3w ¢ Cl
Following the general procedure GP-1, product 3w (38 mg) was obtained in 34% yield as pale
yellow solid; mp = 176-178 °C; Rs = 0.43 (7:3 hexane/EtOAc); [Silica, UV and I2]; *H NMR
(400 MHz, CDCls) §7.34—7.28 (m, 4H), 7.20 (t, J = 8.0 Hz, 5H), 6.92 (d, J = 7.6 Hz, 4H),
6.22 (s, 2H), 4.35 (brs, 4H), 2.89 (s, 6H); 13C NMR (101 MHz, CDCls) §136.1, 134.0, 133.6,
129.5, 128.6, 128.4, 127.9, 127.4, 106.1, 56.9, 38.1; IR (Neat) vinax 3385, 2923, 1622, 1383,

1156, 1060, 758 cmt; HRMS (ESI) for C26H26Cl2N304S, (M+H)*: calcd 578.0742, found
578.0735.

N,N’-(1-(2-Methyl-5-nitrophenyl)-1H-pyrrole-2,5-diyl)bis(N-
benzylmethanesulfonamide) (3x)

15



Ph/\w/@,\(

Ph
M
O,N

3x

Following the general procedure GP-1, product 3x (40 mg) was obtained in 36% yield as
yellow solid; mp = 168-170 °C; Rt = 0.44 (1:4 hexane/EtOAc); [Silica, UV and I2]; 'H NMR
(500 MHz, CDCls) §8.13 (dd, J = 2.0, 8.5 Hz, 1H), 7.77 (s, 1H), 7.32—7.25 (m, 7H), 7.13 (d,
J=7.0 Hz, 4H),, 6.14 (s, 2H), 4.45 (s, 4H), 2.71 (s, 6H), 1.84 (s, 3H); 3C NMR (125 MHz,
CDCls) 6146.7, 145.6, 134.8, 134.7, 131.1, 129.3, 128.7, 128.6, 128.5, 126.8, 123.9, 107.0,
56.8, 38.8, 18.2; IR (Neat) vmax 3391, 2923, 1622, 1384, 1063, 754 cm!; HRMS (ESI) for
C27H20N406S2 (M+H)™: calcd 569.1529, found 569.1521.

N,N*-(1-(2-Chloro-4-nitrophenyl)-1H-pyrrole-2,5-diyl)bis(N-

benzylmethanesulfonamide) (3y)

Ph
Ph/\N/Q,\’:M
S

/
Ms cl

%  No,

Following the general procedure GP-1, product 3y (30 mg) was obtained in 26% yield as
yellow solid; mp = 153-155 °C; Rs = 0.42 (3:2 hexane/EtOAc); [Silica, UV and I2]; *H NMR
(400 MHz, CDCl3) §8.17-8.12 (m, 2H), 7.35-7.25 (m, 12H), 6.09 (s, 2H), 4.64 (d, J=14.8
Hz, 2H), 4.50 (d, J= 14.8 Hz, 2H), 2.66 (s, 6H); 3C NMR (101 MHz, CDCls) §148.3, 138.9,
135.7,135.2,135.1, 129.7, 128.7, 128.6, 128.2, 124.4, 121.9, 107.7, 56.1, 39.0; IR (Neat) vinax
3778, 3399, 2925, 2346, 1619, 1384, 1063, 758 cm~t; HRMS (ESI) for Cz6H26CIN4OsS2
(M+H)*: calcd 589.0982, found 589.0972.

N,N’-(1-Mesityl-1H-pyrrole-2,5-diyl)bis(N-benzylmethanesulfonamide) (3z)
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Ph Ph
AL
Ms Ms

Me Me

3z

Me

Following the general procedure GP-2, product 3z (96 mg) was obtained in 90% yield as yellow
solid; mp = 174-176 °C; Rs = 0.42 (3:2 hexane/EtOAc); [Silica, UV and I2]; *H NMR (500
MHz, CDCls) §7.28-7.25 (m, 6H), 7.23— 7.22 (m, 4H), 6.96 (s, 2H), 5.97 (s, 2H), 4.44 (s,
4H), 2.49 (s, 6H), 2.36 (s, 3H), 2.13 (s, 6H); 13C NMR (125 MHz, CDCl3) §139.2, 137.9,
135.6, 131.1, 129.5, 129.2, 128.5, 128.2, 127.9, 107.4, 55.5, 41.0, 21.1, 18.9; IR (Neat) vimax
3387, 2925, 1615, 1342, 1154, 1060, 759 cm~1; HRMS (ESI) for CagH34N304S, (M+H)*: calcd
552.1991, found 552.1979.

N,N*-(1-(3,5-Difluoro-4-methoxyphenyl)-1H-pyrrole-2,5-diyl)bis(N-
benzylmethanesulfonamide) (3aa)

Ms/ Ms
F F
3aa OMe

Following the general procedure GP-1, product 3aa (76 mg) was obtained in 69% vyield as
brown solid; mp =58-60 °C; Rt = 0.47 (7:3 hexane/EtOAC); [Silica, UV and I2]; *H NMR (400
MHz, CDCls) §7.31-7.28 (m, 3H), 7.21 (t, J = 7.7 Hz, 5H), 6.98 (d, J = 7.7 Hz, 4H), 6.16 (s,
2H), 4.36 (brs, 4H), 4.01 (s, 3H), 2.90 (s, 6H); *C NMR (101 MHz, ds-DMSO) §153.3 (d, J
= 245.4 Hz), 153.2 (d, J = 245.4 Hz), 135.6, 135.5 (d, J = 28.5 Hz), 135.3, 129.6, 129.4 (d, J =
26.6 Hz), 129.3, 128.6, 128.2, 127.9, 114.1 (d, J= 18.2 Hz), 106.1, 62.1, 56.8, 37.4; °F NMR

(376 MHz, CDCl3) 6 -128.5; IR (Neat) vmax 3391, 2923, 1622, 1384, 1063, 754 cm~*; HRMS
(ESI) for C27H27F2N3NaOsS; (M+Na)™: calcd 598.1258, found 598.1259.

N,N’-(1-(Quinolin-8-yl)-1H-pyrrole-2,5-diyl)bis(N-benzylmethanesulfonamide) (3ab)
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Ph
/\

P L

/ Ms
Ms N

N

3ab =
Following the general procedure GP-1, product 3ab (63 mg) was obtained in 59% yield as pale-
yellow solid; mp = 75-77 °C; Rt = 0.44 (7:3 hexane/EtOAc); [Silica, UV and I2]; *H NMR
(400 MHz, CDCls) 68.77 (dd, J= 1.5, 4.1 Hz, 1H), 8.22 (dd, J= 1.5, 8.2 Hz, 1H), 7.97-7.95
(m, 1H), 7.67 (t, J =15.6 Hz, 1H), 7.39-7.36 (m, 1H), 7.26-7.21 (m, 11H), 6.02 (s, 2H), 4.29
(q,J=13.0 Hz, 4H), 2.59 (s, 6H); 13C NMR (101 MHz, CDCIls3) §150.7, 145.4, 136.4, 135.9,
133.9, 132.8, 129.7, 129.6, 128.7, 128.6, 128.3, 128.0, 126.4, 121.7, 107.0, 55.2, 39.9; IR

(Neat) vmax 3386, 2924, 1620, 1384, 1153, 1062, 756 cm~1; HRMS (ESI) for C29H29N404S;
(M+H)*: calcd 561.1630, found 561.1630.

N,N*-(1-Octyl-1H-pyrrole-2,5-diyl)bis(N-benzylmethanesulfonamide) (3ac)

Ph/\Nﬂ\N/\Ph
/ N \
S

M ! M
CgHq7 'S
3ac

Following the general procedure GP-1, product 3ac (89 mg) was obtained in 85% vyield as
yellow solid after 2 h; mp = 107-109 °C; R¢ = 0.41 (7:3 hexane/EtOAc); [Silica, UV and I2];
'H NMR (500 MHz, CDCls) §7.30-7.28 (m, 6H), 7.25-7.21 (m, 4H), 5.94 (s, 2H), 4.58 (s,
4H), 3.55 (s, 1H), 2.82 (s, 6H), 1.6 (s, 1H), 1.29-1.20 (m, 8H), 1.04 (brs, 4H), 0.89 (t, J = 7.0
Hz, 3H); *C NMR (125 MHz, CDCls) §135.2, 129.9, 128.6, 128.5, 126.4, 105.1, 56.8, 43.0,
31.8, 29.8, 29.2, 29.0, 27.3, 22.6, 14.1; IR (Neat) vinax 3391, 2925, 1457, 1329, 1154, 1056,
698 cm~; HRMS (ESI) for C2sHaoN304S, (M+H)*: calcd 546.2460, found 546.2460.

N,N*-(1-Cyclohexyl-1H-pyrrole-2,5-diyl)bis(N-benzylmethanesulfonamide) (3ad)
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Following the general procedure GP-1, an inseparable isomeric mixture of product 3ad (57
mg) was obtained in 58% yield as pale yellow solid after 2 h; mp = 154-156 °C; Ry = 0.49 (3:2
hexane/EtOAc); [Silica, UV and I2]; 'H NMR (400 MHz, CDClz) §7.34-7.31 (m, 8H),
7.28-7.26 (m, 2H), 5.90 (d, J = 4.8 Hz, 2H), 4.66—4.59 (m, 4H), 3.93—3.88 (m, 1H), 2.80 (s,
3H), 2.76 (s, 3H), 1.95-1.88 (m, 1H), 1.73 (s, 1H), 1.66-1.63 (m, 2H), 1.32-1.29 (m, 2H),
1.12-1.08 (s, 3H), 0.93-0.87 (m, 1H); 3C NMR (125 MHz, CDCls) §135.0, 134.9, 130.3,
130.2, 128.7, 128.6, 128.5, 126.7, 126.2, 105.8, 105.6, 57.5, 57.3, 56.6, 56.5, 38.5, 38.0, 33.3,
33.1, 33.0, 30.9, 29.7, 27.0, 26.9, 25.5, 25.4; IR (Neat) vmax 3381, 2928, 1338, 1153, 1062,
757 cmL; HRMS (ESI) for C26H34N304S2 (M+H)*: calcd 516.1991, found 516.1989.

N,N*-(1-(4-((4-(2,5-Bis(N-benzylmethylsulfonamido)-1H-pyrrol-1-
yDphenyl)sulfonyl)phenyl)-1H-pyrrole-2,5-diyl)bis(N-benzylmethanesulfonamide) (3ae)

Ph F’h
N/MS MS\N
n
n

MS/N
Ph 3ae Ph

Following the general procedure GP-1, 1ae (0.1, 24 mg) and 2a (0.19 mmol, 80 mg) reacted
to obtain product 3ae (55 mg) in 53% vyield as pale yellow solid; mp = 170-172 °C; Rs = 0.47
(1:4 hexane/EtOAc); [Silica, UV and I2]; *H NMR (400 MHz, ds-DMSO) 67.49 (s, 5H), 7.23
(t,J=6.8 Hz, 5H), 7.05 (brs, 9H), 6.77 (brs, 9H), 6.50 (s, 4H), 4.32 (brs, 8H), 3.05 (s, 12H);13C
NMR (101 MHz, ds-DMSO) 6139.6, 139.5, 135.0, 130.2, 129.6, 128.7, 128.3, 127.8, 126.9,
106.5, 56.7, 37.4; IR (Neat) vmax 3395, 2924, 1384, 1066, 765 cm; HRMS (ESI) for
Cs2Hs52NeNaO10Ss (M+Na)™: calcd 1103.2246, found 1103.2257.

N,N'-(Thiazolo[3,2-a][1,3]diazepine-5,8-diyl)bis(N-benzylmethanesulfonamide) (3af)

SOZMe
/
Bn—N

el
S)Q II\I/SOZMe
Bn

N
3af
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Following the general procedure GP-1, laf (0.48 mmol, 48 mg), 2a (0.24 mmol, 100 mg),
Cu(OAC), (0.024 mmol, 4.3 mg), Zn(OTf)2 (0.024 mmol, 8.7 mg) and 4 A MS (15 mg) were
used in 1,4-dioxane (3 mL) and product 3af (33 mg) was obtained in 26% yield as brown solid,;
mp = 63-65 °C; Rt = 0.43 (2:3 hexane/EtOAc); [Silica, UV and I2]; *H NMR (400 MHz,
CDCls) 57.68 (d, J = 14.0 Hz, 1H), 7.37-7.25 (m, 8H), 7.13 (d, J = 7.2 Hz, 2H), 6.84 (d, J =
4.4 Hz, 1H), 6.53 (d, J = 4.8 Hz, 1H), 5.13 (d, J = 14.0 Hz, 1H), 5.00 (d, J = 16.4 Hz, 1H), 4.65
(d, J =14.0 Hz, 1H), 4.45 (d, J = 16.4 Hz, 1H), 4.32 (d, J = 14.0 Hz, 1H), 3.06 (s, 3H), 2.37 (s,
3H); 13C NMR (101 MHz, CDCls) §149.5, 140.6, 135.9, 135.3, 129.3, 129.0, 128.8, 128.5,
128.3, 127.8, 126.4, 117.7, 116.8, 111.6, 100.8, 54.9, 49.6, 39.9, 39.0; IR (Neat) vmax 3618,
3016, 1452, 1205, 1024, 910 cm; HRMS (ESI) for C2sH2sN404Ss (M+H)*: calcd 517.1038,
found 517.1038.

N,N'-(Benzo[4,5]thiazolo[3,2-a][1,3]diazepine-2,5-diyl)bis(N-
benzylmethanesulfonamide) (3ag)

/SOzMe

Following the general procedure GP-1, 1ag (0.48 mmol, 72 mg), 2a (0.24 mmol, 100 mg),
Cu(OACc)2 (0.024 mmol, 4.3 mg), Zn(OTf)2 (0.024 mmol, 8.7 mg) and 4 A MS (15 mg) were
used in 1,4-dioxane (3 mL) and product 3ag (39 mg) was obtained in 28% yield as brown solid;
mp = 171-173 °C; Rf = 0.41 (2:3 hexane/EtOAc); [Silica, UV and I2]; *H NMR (400 MHz,
CDCls) §7.73-7.67 (m, 2H), 7.60 (dd, J = 0.8, 8.0 Hz, 1H), 7.36-7.31 (m, 7H), 7.23 (d, J =
6.8 Hz, 1H), 7.20-7.16 (m, 4H), 5.00 (d, J = 16.4 Hz, 1H), 4.89 (d, J = 10.0 Hz, 1H), 4.86 (d,
J=9.6 Hz, 1H), 4.42 (d, J = 13.6 Hz, 1H), 4.17 (d, J = 16.4 Hz, 1H), 3.05 (s, 3H), 2.25 (s, 3H);
13C NMR (101 MHz, CDCls) 5148.1, 141.2, 135.4, 135.3, 132.0, 129.9, 129.5, 129.0, 128.9,
128.7,128.6, 127.7, 126.3, 126.2, 124.7, 123.8, 118.4, 113.6, 100.5, 55.3, 49.4, 40.1, 40.0; IR
(Neat) wmax 3348, 2970, 1466, 1408, 1305, 1160, 1128, 950 cm™t; HRMS (ESI) for
C27H27N404S3 (M+H)™: calcd 567.1194, found 567.1191.

N,N*-(9-Methoxybenzo[4,5]thiazolo[3,2-a][1,3]diazepine-2,5-diyl)bis(N-
benzylmethanesulfonamide) (3ah)
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Following the general procedure GP-1, 1ah (0.48 mmol, 86 mg), 2a (0.24 mmol, 100 mg),
Cu(OAc), (0.024 mmol, 4.3 mg), Zn(OTf), (0.024 mmol, 8.7 mg) and 4 A MS (15 mg) were
used in 1,4-dioxane (3 mL) and product 3ah (36 mg) was obtained in 25% yield as brown solid;
mp = 172-174 °C; Rs = 0.41 (2:3 hexane/EtOAC); [Silica, UV and I]; *H NMR (400 MHz,
CDCls) 57.66 (d, J = 14.0 Hz, 1H), 7.55 (d, J = 8.8 Hz, 1H), 7.35-7.27 (m, 5H), 7.24-7.16
(m, 5H), 7.10 (d, J = 2.0 Hz, 1H), 6.88 (dd, J = 2.4, 8.8 Hz, 1H), 4.99 (d, J = 16.4 Hz, 1H),
4.88 (d, J = 14.0 Hz, 1H), 4.83 (d, J = 14.0 Hz, 1H), 4.43 (d, J = 14.0 Hz, 1H), 4.19 (d, J = 16.4
Hz, 1H), 3.82 (s, 3H), 3.05 (s, 3H), 2.25 (s, 3H); 3C NMR (101 MHz, CDCls) §156.9, 147.4,
140.5, 135.4, 130.8, 129.8, 129.0, 128.9, 128.6, 128.2, 127.7, 126.2, 114.2, 113.4, 108.3, 100.7,
55.9, 55.3, 49.4, 39.9; IR (Neat) vmax 3343, 2970, 1408, 1304, 1160, 1127, 949 cm~!; HRMS
(ESI) for C2gH29N40sSs (M+H)*: caled 597.1300, found 597.1281.

N,N'-(9-Methylbenzo[4,5]thiazolo[3,2-a][1,3]diazepine-2,5-diyl)bis(N-
benzylmethanesulfonamide) (3ai)

/SO2Me
Bn—N

Following the general procedure GP-1, lai (0.48 mmol, 79 mg), 2a (0.24 mmol, 100 mg),
Cu(OAc), (0.024 mmol, 4.3 mg), Zn(OTf), (0.024 mmol, 8.7 mg) and 4 A MS (15 mg) were
used in 1,4-dioxane (3 mL) and product 3ai (58 mg) was obtained in 41% yield as brown solid;
mp = 167-169 °C; Rf = 0.47 (1:4 hexane/EtOAc); [Silica, UV and I2]; *H NMR (400 MHz,
CDCls) §7.69 (d, J = 14.0 Hz, 1H), 7.55 (d, J = 8.4 Hz, 1H), 7.39 (s, 1H), 7.35-7.28 (m, 5H),
7.23(d, J=6.8 Hz, 1H), 7.18 (t, J = 6.4 Hz, 4H), 7.13 (d, J = 8.4 Hz, 1H), 4.99 (d, J = 16.4 Hz,
1H), 4.88 (t, J = 14.0 Hz, 2H), 4.40 (d, J = 14.0 Hz, 1H), 4.16 (d, J = 16.4 Hz, 1H), 3.04 (s,
3H), 2.40 (s, 3H), 2.24 (s, 3H); 13C NMR (125 MHz, CDCls) & 147.9, 140.9, 135.4, 135.3,
134.8,130.0, 129.9, 129.6, 129.0, 128.9, 128.6, 128.3, 127.7, 127.3, 126.2, 123.9, 118.3, 113.2,
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100.7, 55.3, 49.4, 40.0, 39.9, 21.3; IR (Neat) vmax 3340, 2969, 1466, 1407, 1305, 1159, 1127,
1107, 949 cm~t; HRMS (ESI) for C2sH2oN404Ss (M+H)*: calcd 581.1351, found 581.1350.

N,N*-(9-Chlorobenzo[4,5]thiazolo[3,2-a][1,3]diazepine-2,5-diyl)bis(N-
benzylmethanesulfonamide) (3aj)

/SOZMe
Bn—N

Following the general procedure GP-1, 1aj (0.48 mmol, 88 mg), 2a (0.24 mmol, 100 mg),
Cu(OAcC)2 (0.024 mmol, 4.3 mg), Zn(OTf)2 (0.024 mmol, 8.7 mg) and 4 A MS (15 mg) were
used in 1,4-dioxane (3 mL) and product 3aj (36 mg) was obtained in 25% yield as brown solid;
mp = 184-186 °C; Rs = 0.41 (2:3 hexane/EtOAC); [Silica, UV and I]; *H NMR (400 MHz,
CDCls) 57.73 (d,J=14.0 Hz, 1H), 7.56 (d, J= 2.0 Hz, 1H), 7.52 (d, J = 8.8 Hz, 1H), 7.34-7.20
(m, 9H), 7.14 (d, J = 8.0 Hz, 2H), 4.99 (d, J = 16.4 Hz, 1H), 4.92 (d, J = 14.0 Hz, 1H), 4.73 (d,
J=14.0 Hz, 1H), 4.47 (d, J = 14.0 Hz, 1H), 4.26 (d, J = 16.4 Hz, 1H), 3.07 (s, 3H), 2.27 (s,
3H); 13C NMR (125 MHz, CDCl3) §147.8, 141.2, 135.3, 135.1, 130.9, 130.5, 130.2, 129.8,
129.0, 128.9, 128.7, 127.8, 126.6, 126.2, 123.4, 118.5, 114.3, 100.2, 55.4, 49.5, 40.0, 39.8; IR
(Neat) vimax 3345, 2970, 1647, 1466, 1379, 1304, 1160, 1127, 1106, 949 cm-!; HRMS (ESI)
for C27H26CIN4O4Ss (M+H)*: calcd 601.0805, found 601.0803.

N,N'-(9-Fluorobenzo[4,5]thiazolo[3,2-a][1,3]diazepine-2,5-diyl)bis(N-
benzylmethanesulfonamide) (3ak)

/SOzMe
Bn—N

Following the general procedure GP-1, 1ak (0.48 mmol, 81 mg), 2a (0.24 mmol, 100 mg),
Cu(OAc)2 (0.024 mmol, 4.3 mg), Zn(OTf)2 (0.024 mmol, 8.7 mg) and 4 A MS (15 mg) were
used in 1,4-dioxane (3 mL) and, product 3ak (30 mg) was obtained in 21% vyield as brown
solid; mp = 191-193 °C; Rs = 0.43 (2:3 hexane/EtOAc); [Silica, UV and I2]; *H NMR (400
MHz, CDCls) §7.65 (d, J = 14.0 Hz, 1H), 7.48 (dd, J = 4.4, 8.8 Hz, 1H), 7.33-7.23 (m, 3H),
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7.20 (d, J= 4.4 Hz, 2H), 7.19 (s, 1H), 7.15 (t, J = 6.8 Hz, 3H), 7.08 (d, J = 6.4 Hz, 2H), 6.95
(dt,J=2.8,8.8Hz, 1H), 4.94 (d, /= 16.4 Hz, 1H), 4.85 (d, /= 14.0 Hz, 1H), 4.66 (d, /= 14.0
Hz, 1H), 4.41 (d, J = 14.0 Hz, 1H), 4.18 (d, J = 16.4 Hz, 1H), 3.00 (s, 3H), 2.20 (s, 3H); 3C
NMR (125 MHz, CDCI3) 6159.4 (d, J =245 Hz), 147.7, 140.9, 135.3, 135.1, 130.8, 130.7,
129.7, 129.0, 128.9, 128.8, 128.7, 128.6, 128.5, 127.8, 127.7, 126.2, 114.4 (d, J = 8.7 Hz),
113.8 (d, J =25.0 Hz), 110.7 (d, J =27.5 Hz), 100.3, 55.3, 49.5, 39.9, 39.7; °F NMR (376
MHz, CDCls) 6 - 115.8; IR (Neat) vmax 3345, 2970, 1767, 1466, 1408, 1304, 1160, 1128,
1107, 950 cm~t; HRMS (ESI) for C27H26FN104S3 (M+H)*: calcd 585.1100, found 585.1102.

N,N’-(1-(4-Methoxyphenyl)-1H-pyrrole-2,5-diyl)bis(N-benzyl-4-
methylbenzenesulfonamide) (3al)

Ph/\N /N N/\Ph
;N ‘
Ts Ts
3al OMe

Following the general procedure GP-1, product 3al (131 mg) was obtained in 77% yield as pale
yellow solid; mp = 185-187 °C; R = 0.54 (7:3 hexane/EtOAc); [Silica, UV and I2]; *H NMR
(400 MHz, CDCls) §7.51 (d, J = 8.4 Hz, 4H), 7.25-7.12 (m, 12H), 6.82 (d, J=7.2 Hz, 4H),
6.51 (s, 2H), 5.63 (s, 2H), 4.21 (brs, 4H), 3.81 (s, 3H), 2.44 (s, 6H); 3C NMR (101 MHz,
CDCls) 6158.9, 143.7, 135.7, 134.8, 130.7, 129.7, 129.3, 128.4, 128.2, 127.8, 127.4, 126.7,
112.7,105.9, 56.4, 55.3, 21.6; IR (Neat) vmax 3392, 2924, 1384, 1162, 762 cm~'; HRMS (ESI)
for C3oH3sN305S2 (M+ H)*: calcd 692.2253, found 692.2244.

N,N'-(1-(4-methoxyphenyl)-1H-pyrrole-2,5-diyl)bis(N-benzyl-4-
bromobenzenesulfonamide) (3am)

0]
%0
Br Br Bn Br

3am

OMe

Following the general procedure GP-1, product 3am (101 mg) was obtained in 65% yield as
pale yellow solid; mp = 152-154 °C; Rr = 0.48 (4:1 hexane/EtOAC); [Silica, UV and I2]; *H
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NMR (400 MHz, CDCls) §7.57 (d, J = 8.4 Hz, 4H), 7.44 (d, J = 8.4 Hz, 4H), 7.28-7.15 (m,
8H), 6.86 (d, J=7.2 Hz, 4H), 6.53 (s, 2H), 5.64 (s, 2H), 4.24 (brs, 4H), 3.83 (s, 3H); 3C NMR
(101 MHz, CDCls) §159.1, 139.1, 137.6, 135.9, 134.5, 132.4, 132.0, 129.8, 129.7, 128.8,
128.7,128.3,128.1,128.0, 127.9, 127.7, 127.0, 126.6, 112.9, 106.1, 56.5, 55.4; IR (Neat) viax
3400, 2923, 1384, 1066, 741 cm~Y; HRMS (ESI) for CaHzBraNsOsS; (M+ H)*: calcd
820.0150, found 820.0146.

N,N*-(1-(4-Methoxyphenyl)-1H-pyrrole-2,5-diyl)bis(N-benzyl-4-
nitrobenzenesulfonamide) (3an)

O\\ //Oﬂo\\s//o
Ly AL
O2N Brl Bn NO,

3an
OMe

Following the general procedure GP-1, product 3an (71 mg) was obtained in 49% yield as
yellow solid; mp = 172-174 °C; R = 0.43 (7:3 hexane/EtOAc); [Silica, UV and I2]; 'H NMR
(400 MHz, CDCl3) 58.31-8.25 (m, 4H), 7.74 (d, J = 8.4 Hz, 4H), 7.31-7.17 (m, 8H), 6.89 (d,
J=7.2Hz, 4H), 6.58 (s, 2H), 5.64 (s, 2H), 4.29 (brs, 4H), 3.84 (s, 3H); 13C NMR (125 MHz,
CDCls) 0159.5, 150.2, 144.4, 134.1, 129.7, 129.4, 128.8, 128.5, 128.4, 127.9, 126.7, 126.6,
124.3,123.9, 113.2, 106.3, 56.8, 55.4; IR (Neat) vinax 3379, 2923, 1526, 1382, 1165, 740 cm;
HRMS (ESI) for Ca7H32Ns0eS, (M+H)*: caled 754.1641, found 754.1640.

N,N'-(1-(4-Methoxyphenyl)-1H-pyrrole-2,5-diyl)bis(N-benzyl-4-
(trifluoromethyl)benzenesulfonamide) (3ao)

3ao

OMe

Following the general procedure GP-1, compound 3ao (92 mg) was obtained in 60% yield as
yellow solid; mp = 155-157 °C; R¢ = 0.44 (4:1 hexane/EtOAc); [Silica, UV and I]; *H NMR
(400 MHz, CDCls) §7.71 (t, J = 9.6 Hz, 8H), 7.29-7.25 (m, 3H), 7.20-7.14 (m, 4H), 6.87 (d,
J=7.2 Hz, 4H), 6.54 (s, 2H), 6.35 (s, 1H), 5.63 (s, 2H), 4.27 (brs, 4H), 3.83 (s, 3H); 13C NMR
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(125 MHz, CDCI3) ¢ 159.3, 142.3, 134.7, 134.4, 134.3, 129.7, 128.7, 128.4, 128.2, 126.9,
126.6, 125.8 (q, J = 3.7 Hz), 124.3, 122.2, 113.0, 106.3, 56.6, 55.3; 1°F NMR (376 MHz,
CDCl3) §- 63.1; IR (Neat) vmax 3403, 2926, 1384, 1062, 769 cmt; HRMS (ESI) for
Ca9H32FsN30sS, (M+H)™: calcd 800.1688, found 800.1684.

N,N'-(Furan-2,5-diyl)bis(N-benzylmethanesulfonamide) (4)

Ph— /@\ “Ph
o
Ms 4 Ms

Following the general procedure of GP-1, compound 4 (76 mg) was obtained in 92% yield as
yellow solid; mp = 67-69 °C; Rs = 0.47 (7:3 hexane/EtOAc); [Silica, UV and I2]; *H NMR
(400 MHz, CDCls) §7.29-7.25 (m, 6H), 7.23—7.20 (m, 4H), 6.01 (s, 2H), 4.67 (s, 4H), 2.86
(s, 6H); *C NMR (125 MHz, CDCls) §142.8, 135.2, 128.9, 128.6, 128.3, 108.7, 54.6, 39.3;
IR (Neat) vmax 3389, 2925, 1617, 1347, 1156, 763 cm~t; HRMS (ESI) for C2oH23N20sS,
(M+H)*: calcd 435.1048, found 435.1044.

General procedure for bromination of 3 (GP-2):!

Br
R%0,S /@\ SO,R? HBr (aq.) 5 )
NN R20,s.  / \ N,sozR
g1 R DMSO:EtOAc (1:1) '/\i N L
R R R
0°C-60°C, 1 h R
3 5

In a 15 mL Schlenk flask, substrate 3 (0.10 mmol) was dissolved in DMSO (2 mL) and EtOAc
(2 mL) and subsequently the reaction flask was cooled at 0 °C. Next, HBr (ag.) (0.11 mmol)
was introduced into the reaction flask dropwise and stirred for an additional 5 min at 0 °C.
Later, the flask was heated at 60 °C for 1 h. Upon full conversion of starting material 3, the
reaction mixture was cooled to room temperature, diluted with dichloromethane (5 mL), and
concentrated under reduced pressure. The crude residue was purified through silica gel column

chromatography to obtain 5.

N,N'-(3-Bromo-1-phenyl-1H-pyrrole-2,5-diyl)bis(N-benzylmethanesulfonamide) (5a)
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3b (55 mg), HBr (6 uL), and following the general procedure of GP-2, product 5a (58 mg) was
obtained in 92% yield as pale yellow solid; mp = 154-155 °C; Rf = 0.52 (7:3 hexane/EtOAc);
[Silica, UV and I2]; *H NMR (400 MHz, CDCls) §7.32-7.21 (m, 10H), 7.07-7.02 (m, 5H),
6.13 (s, 1H), 4.44 (q, J = 13.6 Hz, 2H), 4.27 (s, 2H), 2.93 (s, 3H), 2.67 (s, 3H); 13C NMR (125
MHz, CDCl3) 6134.6, 134.5, 134.3, 130.1, 129.6, 128.8, 128.7, 128.6, 128.5, 128.4, 128.1,
127.5, 109.1, 95.0, 56.2, 54.4, 41.8, 39.5; IR (Neat) vmax 3389, 2925, 1342, 1154, 1028, 761
cm-1; HRMS (ESI) for C26H27BrN304S; (M+H)*: calcd 588.0626, found 588.0614.

N,N’-(3-Bromo-1-(4-methoxyphenyl)-1H-pyrrole-2,5-diyl)bis(N-
benzylmethanesulfonamide) (5b)

Br
ph— L N ~Pn
N N N
/ \
Ms Ms
56 Ome

3a (55mg), HBr (6 uL) and following the general procedure of GP-2, product 5b (46 mg) was
obtained in 70% yield as pale yellow solid; mp = 57-59 °C; R = 0.52 (7:3 hexane/EtOAC);
[Silica, UV and 12]; *H NMR (400 MHz, CDCls) §7.32-7.22 (m, 7H), 7.09-7.05 (m, 5H),
6.62 (brs, 2H), 6.11 (s, 1H), 4.45 (q, J = 14.0 Hz, 2H), 4.28 (s, 2H), 3.80 (s, 3H), 2.95 (s, 3H),
2.69 (s, 3H); 13C NMR (125 MHz, CDClz) §159.6, 134.7, 134.6, 130.1, 129.6, 128.7, 128.6,
128.4, 128.4, 127.6, 126.8, 125.2, 113.2, 108.9, 94.7, 56.2, 55.3, 54.4, 41.8, 39.6; IR (Neat)
vinax 3392, 2924, 1154, 1064, 768 cm~; HRMS (ESI) for C27H32BrN4OsS, (M+NH.)*: calcd
635.0997, found 635.0996.

N,N'-(3-Bromo-1-(4-butylphenyl)-1H-pyrrole-2,5-diyl)bis(N-
benzylmethanesulfonamide) (5¢)
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TN~
Ph N N Ph
Ms Ms

5
€ CuHe

3c (60 mg), HBr (6 uL), and following the general procedure of GP-2, product 5c¢ (58 mg) was
obtained in 85% vyield as colorless solid; mp = 133-135 °C; Rt = 0.5 (7:3 hexane/EtOAcC);
[Silica, UV and I2]; *H NMR (400 MHz, CDCl3) 67.32-7.20 (m, 7H), 7.08-7.03 (m, 5H),
6.94 (brs, 2H), 6.10 (s, 1H), 4.44 (q, J = 7.2 Hz, 2H), 4.27 (s, 2H), 2.91 (s, 3H), 2.65 (s, 3H),
2.59 (t, J = 7.6 Hz, 2H), 1.63—1.55 (m, 2H), 1.42—1.33 (m, 2H), 0.95 (t, J = 7.2 Hz, 3H); 13C
NMR (125 MHz, CDCls) 6143.7, 134.7, 134.6, 131.8, 130.0, 129.9, 129.6, 128.7, 128.6,
128.5,128.4,128.3, 128.1, 127.4,109.1, 94.9, 56.1, 54.4, 41.8, 39.6, 35.2, 33.3, 22.3, 13.9; IR
(Neat) vmax 3391, 2925, 1344, 1155, 767 cm~; HRMS (ESI) for C3oH3sBrNs04S, (M+H)*:
calcd 644.1252, found 644.1240.

N,N’-(3-Bromo-1-(3,5-difluoro-4-methoxyphenyl)-1H-pyrrole-2,5-diyl)bis(N-
benzylmethanesulfonamide) (5d)

Br
Ph/\N /N N/\Ph
;N \
Ms Ms

F F
5d OMe

3aa (60 mg), HBr (6 pL), and following the general procedure of GP-2, product 5d (58 mg)
was obtained in 85% vyield as yellow solid; mp = 161-163 °C; Rf = 0.47 (7:3 hexane/EtOAC);
[Silica, UV and I2]; *H NMR (400 MHz, CDCl3) §7.32-7.18 (m, 8H), 6.99—6.95 (m, 4H),
6.23 (s, 1H), 4.54 (d, J = 13.6, 1H), 4.43-4.32 (m, 2H), 4.25 (d, J = 14.0, 1H), 4.00 (s, 3H),
3.10 (s, 3H), 2.85 (s, 3H); 13C NMR (125 MHz, CDCl3) 5153 (d, J = 246.2 Hz), 136.8, 136.7
(d, J=13.5),134.2,134.0, 129.8, 129.5, 128.7, 127.9, 127.7, 127.6 (d, J = 12.4), 124.9, 114.5,
108.7,94.9, 61.7 (t, J= 3.5 Hz), 56.7, 54.1, 41.4, 38.4; °F NMR (376 MHz, CDCl3) § -63.1;
IR (Neat) vmax 3391, 2926, 1514, 1343, 1155, 1035, 763 cm~'; HRMS (ESI) for
C27H26BrF2N3NaOsS; (M+Na)*: calcd 676.0363, found 676.0365.
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N,N*-(3-Benzoyl-1-(3,5-difluoro-4-methoxyphenyl)-1H-pyrrole-2,5-diyl)bis(N-
benzylmethanesulfonamide) (6)2

(@)
Ph
Bn. /@\ Bn SnCl, (1.0 eq.) Bn. /J \ Bn
N" SN PhCOCI (1.2 eq.) N" Sy N
/ \ » \
M Ms Ms
1,2-DCE, 0 °C-rt
2h
F F F F
OMe OMe
3aa 6

In an oven-dried 15 mL Schlenk flask, 3aa (0.21 mmol, 120 mg) and SnCl, (0.21 mmol, 54
mg) were taken. The Schlenk flask was cooled at 0 °C upon addition of 1,2-dichloroethane (5
mL). Next, PhCOCI (0.25 mmol, 28 uL) was added dropwise at 0 °C and later, the reaction
mixture was stirred at room temperature for 2 h. The progress of the reaction was monitored
by TLC and upon full consumption of starting material, the reaction mixture was diluted with
dichloromethane (5 mL), and filtered through a small pad of Celite. The filtrate was
concentrated under reduced pressure and crude residue was purified through silica gel column

chromatography to obtain 6 (115 mg).

81% vyield as brown solid; mp = 206208 °C; Rs = 0.46 (7:3 hexane/EtOAc); [Silica, UV and
I2]; *H NMR (400 MHz, CDCls) §7.72 (d,J=7.2 Hz, 2H), 7.62 (t, J = 7.2 Hz, 1H), 7.51 (t,
J=17.6 Hz, 3H), 7.36 (t, J = 7.2 Hz, 1H), 7.31-7.27 (m, 4H), 7.17 (t, J = 7.6 Hz, 2H), 7.01 (d,
J=7.2Hz, 2H), 6.95 (d, J = 7.2 Hz, 2H), 6.22 (s, 1H), 4.70 (s, 2H), 4.23 (s, 2H), 4.04 (s, 3H),
3.08 (s, 3H), 2.79 (s. 3H); 13C NMR (101 MHz, CDCls) §191.1, 153.5 (d, J = 251.5 Hz),
139.1, 137.1, 137.0 (d, J = 26.9 Hz), 134.6, 134.1, 132.5, 130.2, 129.9, 129.7, 129.2, 128.8,
128.5, 127.2 (d, J = 24.9 Hz), 127.1, 126.6, 118.4, 114.1, 110.8, 61.7, 56.2, 40.3; IR (Neat)
vinax 3389, 2926, 1644, 1342, 1154, 1038, 758 cm; 1°F NMR (376 MHz, CDCls) & -127.7,
—127.8; HRMS (ES]I) for CasH3:F2N306S2 (M+H)*: caled 680.1701, found 680.1694.

N,N*-(3-Benzoyl-1-(3,5-difluoro-4-hydroxyphenyl)-1H-pyrrole-2,5-diyl)bis(N-

benzylmethanesulfonamide) (7)
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S

DCM, 0 °C, 30 min

<
(7]
=-
(2]
\4
=

F F 75% F F

In an oven-dried 15 mL Schlenk flask, 6 (0.09 mmol, 60 mg) was dissolved in dichloromethane
(2 mL) at 0 °C. Next, dropwise addition of BBr3 (0.44 mmol, 42 uL) was performed at 0 °C
into the flask and subsequently, the reaction mixture was stirred for an additional 30 min before
quenching with H-.O (2 mL). Later, the reaction mixture was extracted with DCM (10 mL),
dried over Na>SO4 and concentrated under reduced pressure. The residue was purified through

silica gel column chromatography to obtain 7 (44 mg).

75% yield as pale yellow solid; mp = 214-216 °C; R = 0.5 (3:2 hexane/EtOAc); [Silica, UV
and 12]; *H NMR (400 MHz, CDCls) §7.73 (s, 1H), 7.71 (s, 1H), 7.62 (t, J = 7.4 Hz, 1H), 7.51
(t, J=7.7 Hz, 2H), 7.37 (t, J = 7.5 Hz, 1H), 7.32-7.26 (m, 5H), 7.19 (t, J = 7.5 Hz, 2H), 7.02
(d, J=17.0 Hz, 2H), 6.96 (d, J = 7.1Hz, 2H), 6.22 (s, 1H), 5.72 (brs, 1H), 4.70 (s, 2H), 4.29 (s,
2H), 3.09 (s, 3H), 2.78 (s, 3H); 3C NMR (101 MHz, DMSO-ds) §190.7, 150.5 (d, J = 241.7
Hz), 150.4 (d, J = 241.4 Hz), 139.1, 135.2, 135.1, 134.7 (t, J = 11.3 Hz), 132.9, 130.1, 129.9,
129.7, 129.6, 129.0, 128.8 (d, J = 8.7 Hz), 128.5 (d, J = 10.2 Hz), 127.4, 123.5, 118.4, 110.3,
79.6, 60.2, 55.9, 37.7; **F NMR (376 MHz, CDCls) 6 -134.3, —134.6; IR (Neat) vimax 3385,
2923, 1635, 1384, 1064, 1028 cm™t; HRMS (ESI) for CssHzoF2KN306S, (M+K)*: calcd
704.1103, found 704.1073.

N,N"-(1-(3-((3-(2,5-Bis(N-benzylmethylsulfonamido)-1H-pyrrol-1-
yl)phenyl)diazenyl)phenyl)-1H-pyrrole-2,5-diyl)bis(N-benzylmethanesulfonamide) (8)°

Bn Bn. Ms
Bn\N/@NzB” CuBr (20 mo%), ~N'ms NﬂQ N
N ridine (50 mol% 0 NTN
w N ke premsemon (TN
toluene, 60 °C, 20 h g-N U N
Ms 8 Ms
NH,
30 67% (E/Z = 3.5/1)

At first, 30 (0.11 mmol, 60 mg) and CuBr (0.022 mmol, 3.1 mg) were taken in an oven-dried

15 mL Schlenk flask under inert atmosphere and subsequently freshly distilled toluene (1.0
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mL) and pyridine (0.055 mmol, 4.0 uL) were introduced successively into the reaction mixture
at room temperature. Next, the reaction mixture was stirred vigorously at 60 °C for 20 h. Later,
the reaction mixture was cooled to room temperature, diluted with dichloromethane (10 mL),
and filtered through a short pad of Celite. The filtrate was concentrated under reduced pressure
and the crude residue was purified through silica gel column chromatography to obtain 8 in
67% (40 mg) yield.

yellow solid with isomeric ratio of E:Z (3.5:1); mp = 177-179 °C; Rt = 0.41 (3:7
hexane/EtOAC); [Silica, UV and I2]; *H NMR (400 MHz, CDCls3) 57.86 (d, J = 8.4 Hz, 1H),
7.34-7.31 (m, 4H), 7.22-7.17 (m, 13H), 7.08 (d, J = 6.8 Hz, 3H), 7.03 (d, J = 6.8 Hz, 7H),
6.12 (s, 4H), 4.38 (s, 8H), 2.83 (s, 12H); 13C NMR (125 MHz, CDCls) §152.1, 135.6, 134.6,
134.5,129.7, 129.6, 128.8, 128.7, 128.6, 128.3, 127.2, 106.5, 56.5, 39.0; IR (Neat) vinax 3398,
2923, 1339, 1153, 1027, 756 cmt; HRMS (ESI) for Cs2Hs3NgOsSs (M+H)*: calcd 1045.2869,
found 1045.2852.

References:

1. (a) Gayyur; Choudhary, S.; K, Ruchir.; Ghosh, N. Synergetic copper/zinc catalysis:
synthesis of aryl/heteroaryl-fused 1H-pyrrolo[3,2-c]pyridines. Chem. Commun., 2022, 58,
1974-1977. (b) Tian, X.; Song, L.; Rudolph, M.; Rominger, F.; Oeser, T.; Hashmi, A. S. K.
Sulfilimines as Versatile Nitrene Transfer Reagents: Facile Access to Diverse Aza-
Heterocycles. Angew. Chem., Int. Ed. 2019, 58, 3589—-3593. (c) Kramer, S.; Madsen, J. L. H.;
Rottlander, M.; Skrydstrup, T. Access to 2,5-Diamidopyrroles and 2,5-Diamidofurans by
Au(l)-Catalyzed Double Hydroamination or Hydration of 1,3-Diynes. Org. Lett. 2010, 12,
2758-2761. (d) Martinez-Esperon, M. F.; Rodriguez, D.; Castedo, L.; Saa, C. Coupling and
cycloaddition of ynamides: homo- and Negishi coupling of tosylynamides and intramolecular
[4D2] cycloaddition of N-(o-ethynyl)phenyl ynamides and arylynamides. Tetrahedron 2006,
62, 3843-3855. (¢) Rodriguez, D.; Castedo, L.; Saa, C. Homocoupling of 1-Alkynyl
Tosylamides. Synlett 2004, 377-379.

2. Holtfrerich, A.; Hanekamp, W.; Lehr, M. (4-Phenoxyphenyl)tetrazolecarboxamides and
related compounds as dual inhibitors of fatty acid amide hydrolase (FAAH) and
monoacylglycerol lipase (MAGL). Eur. J. Med. Chem. 2013, 63, 64—75.

3. Xiao, Y.; Wu, X.; Wang, H.; Sun, S.; Yu, J.-T.; Cheng, J. Rhodium-Catalyzed Reaction of
Azobenzenes and Nitrosoarenes toward Phenazines. Org. Lett. 2019, 21, 2565-2568.

30



SE-20-483 "H NMR, CDCl3, 400 MHz
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Current Data Parameters
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GR-21-53

13C NMR, CDCls, 125 MHz
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GR-21-21
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GR-21-36 "H NMR, CDCls, 400 MHz
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GR-21-50 "H NMR, CDCls, 500 MHz
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SH-21-23

"H NMR, dg-DMSO, 400 MHz
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GR-21-67 3C NMR, dg-DMSO, 101 MHz
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GR-21-14 "H NMR, CDCl;, 500 MHz
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N A0 ®WU s MO WWWM ™)~ — [
LG IRs B B I SN SV I S S N I = R = = o3 e - [3a
P S S < Iy -
e
Ph-\ /\ /Ph
N">NN
Ms/ Ms
_B.
. o o
VARS
}‘UI_.- ‘ }LI J J
/me a A A A
S|l g S 9 S S
o[y ('] =t w ‘q
[ I I T T I T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
GR-21-14
3C NMR, CDCl3, 125 MHz
NN\ % | |
PR\ I\ /Ph
N> N
/ \
Ms Ms
/B\
. oo
3i ﬁ_%
| . )
T T T T T T T T T T T T T T 1
150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

43

urrent Data Parameters

NAME GR-21-14
EXPNO 390
PROCNO 1
F2 - Acquisition Parameters
Date_ 20211028
Time 14.37
INSTRUM spect
PROBHD 5 mm PATXI 1H/
PULPROG zg30
D 65536
SOLVENT CpCl3
NS 16
Ds 2
SWH 10026.738 Hz
0.152996 Hz
3.2680619 sec
69.83
49,867 usec
6.50 usec
K

303.0
1.00000000

CHANNEL f1
500.6794419

6.45 usec
13.60000038 W

LB 0.30 Hz
CB 0
BC 1.00

Current Data Parameters

NAME Desktop
EXPNC 400
PROCNO 1
F2 - Acguisition Parameters
Date_ 20211028
Time 43
INSTRUM spect
PROBHD 5 mm PATXI 1H/
PULPROG Zgpg30
pus] 65536
SOLVENT CDCl3
2048
4
29761.904 Hz
0.454131 Hz
1010048 sec
56.22
16.800 usec
6.50 usec
303.0 K
Z.00000000 sec
0.03000000 sec
= CHANNEL f1 ==
125.9077573 MHz

13C

9.23 u
244.00000000 W

CHANNEL f2 =
500. 6783527 MHz

NOC2 E
CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 13.60000038 W
PLW1Z2 0.08840500 W
PLW13 0.05657900 W
F2 - Processing parameters
51 32768
SF 125.8951680 MHz
WDW EM
55B [+]
LB 1.00 Hz
CB o
PC 1.40



Sample Name HRMS21I13DEC13 Position vial 13 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample 1IRM Calibration Status Some Ions Missed
Data Filename  SH-20-452.d ACQ Method ISOCRATIC.m Comment Acquired Time 12/13/2021 12:23:20 PM

x10 & |+ Scan (0.4-0.6 min, 17 Scans) SH-20-452.d Subtract

2.8+

=
o~
2.74 B
=3

261 I\~
ph/\N N N Ph

2,54
2.4 | \

23] Ms Ms
2.2
2.1+

674.1933

6532637

Uy
L

636.2366
709.3260

F667.2817
(81299
690.2084
695.3127
706.1902
720.1870
726.2094

SRR SOOI 11 11T 1 SO U~ - B
625 630 635 640 645 650 655 660 665 670 675 680 685 690 695 700 705 710 715 720 725 730 735
Counts vs. Mass-to-Charge (m/z)

GR-21-16
"H NMR, CDCl3, 500 MHz

Current Data Parameters
Desktop

4.4
2.614

!
312
308
294
250
158
143
128
7,061
045
5.820
6.804
5.885
3
4.522

| I/ F2 - Acquisition Parameters
Date_ 20211029
Time 12
INSTRUM spect
PROBHD 5 mm PATXI 1H/
PULPROG zq30
D

SOLVENT

NS

SFOL MHz
NUC1 1

Pl €.45 usec
PLW1 13.60000038 W

FZ - Processing parameters
36

MHz

LB 0.30 Hz

N
g=lS|8 ﬁ 83 8
) ) P o ol ol o
[ T I T T T I T T T I
0 8 7 6 5 4 3 2 1 ppm
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GR-21-16

MO A9 o= U oA =T -
W S UMD SN
TN S S o o O
W MO MmN AO
AA A A A A A A A A A A AAA A
\ '-‘l,_,:__t_ix | ’/)4.-'/
\?l ":‘:1\'///(//
(Ph
W
N N ~
Ms
Ms 0
3j :

|

3C NMR, CDClg, 125 MHz

o oo o™
™M O uy (a3}
~r~w uy (a3}
-~ - uwy ™

.J 1

1 T T T 1 T T 1 T
170 160 150 140 130 120 110 100 90

Sample Name HRMS22I041AN21 Position vial 21
Inj Vol 1 InjPosition

Data Filename  SH-20-334.d ACQ Method ISOCRATIC.m

T T T T T T T
80 70 60 50 40 30 20

Instrument 1
Sample

Instrument Name
SampleType
Comment

ppm

User Name

IRM Calibration Status
Acquired Time

Current Data Parameters
GR-21-16
520

F2 - Acquisition Parameters
20211028

Date
Time
INSTRUM

PROBHD

wn

CHANNEL f1

S5F02
NUC2
CPDPRG[2
PCEDZ
PLW2
PLW1Z
PLW13

Some Ions Missed

1/4/2022 12:29:35 PM

%10 4 |* Scan (0.5-0.6 min, 3 Scans) SH-20-334.d
-z
6.75
6.5

6.25

(Ph
\
Ph/\N/Q\N\MS

MSI 0
3j \©

3.25
34
2.754
2.54
2.254

1.75
1.54
1.25-
14
0.75
0.5
0.254

£02.1786

603.1818

604.1789

605.1806

596

11
598 600 602 604 606 608
Counts vs. Mass-to-Charge (m/z)
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GR-20-232

"H NMR, CDCl3, 400 MHz

Current Data Parameters

AN T AN MNON AMO T INAMM PO ~O MWD LW NAME GR-20-232
L e e R I B e e R O Y T o Ty R e == BT EXENO 3
MO NWNWNWDW NN NN <0000 PROCNO .
L e O el ol ol o o o ol o ol ol ol ol R T T A A
e e S e P—— 1 d A F2 - Acquisition Parameters
_-’;';;EE"-—-_______' II Date_ 20211210
Time 12.33
INSTRUM spect
PROBHD 5 mm PAEBO BB/
Ph PULPROG zg30
aWa w
Ph/\ N SOLVENT
N N NS
Ds
MS/ Ms SWH 9615. 385 Hz
CO Me FIDRES 0.146719 Hz
2 3.4078720 sec
RG 129.57
F2 - Processing
SI
SF 400.
wWDW
S5B 0
LB 0.30 Hz
GB 0
| PC 1.00
A '
A A,J . . . ‘ JK.AL»‘
|
{ zlo|lo|a © (!} o) ~
S|glgl=|el |9 S (S S
[0 =~ o™ =T © w
T T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 ppm
GR-20-232 3C NMR, CDClg, 125 MHz
- MOMMN <G~ Mm -« Current Data Parameters
= WA OO T A 0 o @ = i HAME
. . = O 0 EXPNO
[0 W Mmoo o @ o 0 s s . PROCNO 1
o MM e NN o O~ w Wy o [=)]
— A A A A A A A — o~ W o " L
1 | F2 - Bcquisition Parameters
| l\x\u(y/ | v | Date_ 20211214
| [ Time 8.44
INSTRUM spect
PROBHD 5 mm PATXI 1H/
PULPROG zgpg30
Ph s} 65536
/ \ / cDCl13
2048
Ph™ Ny N, ;
29761.904 Hz
/ Ms 0.454131 Hz
Ms COM 1.1010048 sec
e 107.78
2 16.5
3k 300
2.000000
0.030000
CHANNEL f1 == =
125.9077573 MHz
13C
9.23 usec
244.00000000 W
PCPDZ 80.00
PLWZ2 13.60000038 W
PLW12 0.088405
PLW13 0.05657900 W
F2 - Processing parameters
‘ 125.89516
EM
| LJ \ y) |.|. o
2.00 Hz
: 1.40
T T T T T T T T T T T T T T T T T 1
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Sample Name HRMS221041AN20 Position vial 20 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Some Ions Missed
Data Filename SH-20-319.d ACQ Method ISOCRATIC.m Comment Acquired Time 1/4/2022 12:27:02 PM

%10 5 |+ Scan (0.5-0.6 min, 4 Scans) SH-20-319.d Subtract

1.254
1.2
1.154
1.1 N
1.05 Me Ms
1] CO,Me
0.95
0.5 3k
0.85
0.8
0.751
0.7
0.65
0.6
0.551
0.5
0.45 2
0.4 S
0.354 o=
0.3

590.1391

Ph
NN
N

606.1131

391.2847

568.1568

0.25
0.2
0.151
0.1
0.051

0l il

269.2011

149.0235
=—— 1741277

— 463.2216
489.1707
803.5430

i - L " N
500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
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Q
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(=]
Q@
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ar
Q

1
SH-21-72 H NMR, CDCl3, 400 MHz

Current Data Parameters
HAME 1h
EXPNO 420
PROCNO 1

F2 - Acquisition Parameters
Date_ 20220628
Time 14.19
INSTRUM

Ph PROBHD 5 mm
Ph—\ /U\ // PULPROG 5.3_:2
N~ e e
d Ms N 8

spect

2.00
2.06
2.04
6.07

5 4 3 2 1 ppm
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SH-21-72 3C NMR, CDCl3, 101 MHz

D= MO @O T 0 M
[T T IS I T TNTe B - 1 o o~ —
Mo = o
[Tl Lt ot M e e R TN o e ol e . . Current Data Parameters
MM OO NN N o [~ - o L =2} NAME 13c
A A A A A A A A [l ol w ™ EXPNO 430
‘NW / \|/ ‘ ‘ PROCHO 1
F2 - Acguisition Parameters
Date_ 20220628
Time 14.25
INSTRUM spact
/ //Ph PROBHD 5 mm PABBO BB/
PULPROG g
Ph—\ /@\ D 553
N N N, SOLVENT
/ Ms NS
Ms cl Ds
SWH
FIDRES . 6798 E
AQ 1.3631488 sec
3l RG 201. 48
oW 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
D1l 0.03000000 sec
TDO 1
CHANNEL f1
100.6304993
13C
9.90 usec
53.00000000 w
CHANNEL f2 =
400.16210
wal:zl-S-
90.00 usec
13.00000000 w
0.27963999 W
PLW13Z 0.22651000 W
F2 - Processing parameters
sI 3278
sF 100.6204380 MH=z
“ WDW EM
" SSB 0
LB 1.00 Hz
GB o
PC 1.40
I I T T I I T I I T T I I T I I T !
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
Sample Name SH-21-09 Position Vial 5 MNama 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Some Ions Missed
Data Filename HRMS22101JUL05.d ACQ Method ISOCRATIC.m Comment Acquired Time 7/1/2022 12:19:51 PM
%10 4 |* Scan:1 (0.3 min}) HRMS22101JULO5.d Subtract
5.8 =
>61 = Ph
5.44 o e 7\
= Ph—\
5.2 = N N
5+ = [ N ‘Ms
4.8- Ms Cl
4.6+
4.4 1
3l
4.2
44
3.8
3.6+
3.44
3.24 =
3 ]
2.81 =3 ]
>e 8 8
2.4
w>» [<=]
2.2 [2=3 <
2 = —
1.8 o =
R-E Lo [re
1 _6_ wy
1.4 _ =
1.2+ = =]
— — —~
1 . - =
~— o =D
0.8 = o2
0.6 bS]
0.4 4
°2] | | Ll
[s) . . |||||||h|| T . ||I| I TR A T L

534 536 538 540 542 544 546 548 550 552 554 556 558 560 562 564 566 568 570 572 574 576
Counts vs. Mass-to-Charge (m/z)
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"H NMR, CDCl3, 400 MHz

NOAW AR 00O o MO M) ™
HO @@L AOMM A0 o] O™ ) —
LN MMMl oS GOy oy O B0 80 ™ @
GR-21-68 [l ol e e Sl el e t= RN AV R R Ce R e U] = ol
- |
Ph™ N N~ Ph
/ \
Ms Ms
3m |
Jg ‘ jlk A J A |
T T T T T I I T T T T T I I
11 10 9 8 7 6 5 4 3 2 1 0 -1 ppm
a8z NWS o QK ()
2|2 2| R ~ < -
leilwl <= o < ©
GR-21-68 3C NMR, CDCl3, 125 MHz
ndTegg e ™ - -
MW n o i o O+ = Current Data Parameters
S e oo o e o " oaer < - NAME GR-21-68
[ae B I s T B I o N I o o] ~r~w [¥s] @ EXPNC 340
oA o — o - ) ™ PROCNO 1
|
l\\\\\\ Nf/// ‘ | \|/ F2 - Acquisition Parameters
Date_ 20211213
Time 7.43
INSTRUM spect
/ \ PROBHD 5 mm PATXI 1H/
CN S~ PULPROG zgpg30
Ph™ Ny N~ “Ph £5536
| N \ CDCL3
Ms Ms 2048
4
29761.904 Hz
0.454131 Hz
m 1.1010048 sec
3 | 107.78
0.03000000
CHANNEL f1
125.9077573 MHz
13C
9.23 usec
244.00000000 W
CHANNEL f2
500. 6783527
NUC2
CPDPRG[2 walt
PCPD2 80.00 usec
PLWZ 13.60000038 W
PLW12 0.08840 ) W
PLW13 0.05657900 W
F2 - Processing parameters
51 32768
SF 125.89516B0 MHz
J | J l Wow EM
N | 358 0
it o o LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T 1
150 140 130 120 110 100 90 80 70 60 50 40 30 ppm
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Sample Name
Inj Vol
Data Filename

HRMS21115DEC22
1
GR-20-205D.d

Position
InjPosition

vial 22

ACQ Method ISOCRATIC.m

Instrument Name
SampleType
Comment

Instrument 1
Sample

User Name
IRM Calibration Status
Acquired Time

Some Tons Missed
12/15/2021 1:40:37 PM

x10 4
3.4

3.2

3
2.8
2.6

2.4

2
1.8+
1.6
1.4

1.2

0.8
0.6
0.4+

0.2+

]
PhN

Ms

3m

\
N

Ms

S~
N Ph

=

£36.048

+ Scan (0.5-0.6 min, 5 Scans) GR-20-205D.d Subtract

637.0504

638.0456

GR 21 09

. L
633.5 634 634.5 635 63b.5

636 636.5

. L TTET
637

638 638.5 639 639.5 640 ©

Counts vs. Mass-to-Charge (m/z)

"H NMR, CDCl3, 400 MHz

40.5 641

Current Data Parameters

GR-21

9
400

F2 - Rcquisition Parameters

CoOWwWoMME o Ms WS 0 [ ~ NAME
— OV 0 WD T O m WD ® o ™ e
s oy oo [V S B s e ™ m g;_}\;n
[ S o L L e ) - o HOCHD
Date_
Time
INSTROM
PROBHD
PULPROG
N B ™
N N SOLVENT
i N \ NS
Ms Ds
Ms SWH
FIDRES
3n CF;
1JLLL J S SRS ||
f/ i] LW | \
©[in|w]m W o o
2=19|= 5!} < U.W
== - < ©
T T T T T T T T
9 8 7 [ 5 3 2 1 ppm
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CHANNEL f1

20211102

12.37
spect

5

400.1628712
n




5 E- o .
GR 21 09 N —= |
3C NMR, CDCl3, 101 MHz
Ph" Ny / N Ph
| N \
Ms Ms
3n CF3
[N\ .
T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 80 70 50 40 30 20 10 ppm
GR 21 09
9F NMR, CDCl3, 376 MHz
urrent Data Parameters
ps NAME GR-21-09
. EXPNO 410
& PROCNO 1
o
! F2 - Acquisition Parameters
Date_ 20z11102
Time 12.39
INSTRUM spect
PROEHD 5 mm PAEBO BB/
PULPROG zgfhiggn.2
Ph~\ / \ /Ph ™ MR
N N SOLVENT cDC13
i N ,\VI 16
S 4
Ms 89285.711 Hz
0.681196 Hz
0.7340032 sec
201.48
3n CF 5.600 usec
3 6.50 usec
300.0 K
1.00000000 sec
0.03000000 sec
0.00002000 sec
== CHANNEL fl =
SF01 376.4894122 MHz
NOC1 13F
1 15.00 usec
PLW1 21.00000000 W
CHANNEL f2
400.16210
1H
waltzlé
90.00 usec
13.00000000 W
0.27963999 W
FZ - Processing parameters
5T 65536
5F 376.5270650 MHz
WOW EM
55B o
LB 0.30 Hz
GB o
PC 1.00
T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 ppm
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Sample Name HRMS21127DEC20 Position vial 20 Instrument Name Instrument 1 User Name

Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Some Ions Missed
Data Filename  SH-20-319.d ACQ Method ISOCRATIC.m Comment Acquired Time 12/28/2021 12:40:54 PM
%10 % |+ Scan (0.4-0.6 min, 10 Scans) SH-20-319.d
=
1.8 fac)
=
1.7 e
& P Ny /N N Ph
1.5 i N \
Ms Ms
1.4
1.3
3n CF;
1.2
1.1
1 4
0.9
0.8
0.7 —
=
=
0.6 =
=
0.5
0.4 4 =
[=+]
ey
0.3 =2
e
0.2
0.1+
T T T T T T Tt T T “““. e L t t T T T T T T 1
570 571 572 573 574 575 576 577 578 579 580 581 582 583 584 585 586 587 5388 589 590 591
Counts vs. Mass-to-Charge (m/z)
GR-21-624
'H NMR, CDCl3, 400 MHz
Current Data Parameters
NAME GR-21-62
EXPNO 320
PROCND 1
o G O H @SOS IS [
MO WIN AT AN O [ @« o F2 - Acquisition Parameters
NN A A A OO0 MY WOW Do ™ 0 -~ cquis : s
R . . Date_ 20220115
[l el ol ol e el el o S SV V- s B Yo IV IR =l ™ Time 2.53
[ ) ] INSTRUM spect
FROBED 5 mm PABEO BB/
PULPROG zg30
TD 36
SOLVENT
N N Ph
/
Ms Ms
3o
NH,
U A J; h L_ v Jlk,_i A J
|
© :rﬁ):rk c:oK o-:k ‘o o
slg|glel |T S S S
0| f|—|r— o = ol o
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
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3C NMR, CDCl3, 125 MHz

GR-21-62
AL e T i o e o = | Current Data Parameters
L ST A0 O A M ggr\ : m GR-21-62
\oﬂﬁcwmmmmm\gm@ C e - . 370
- NN NAAA O I ] -
N A A A AAAAAAA A -~ [Ts} ™
| F2 - Rcquisition Parameters
| S\ N bate Saziizos
im .
INSTRUM spect
PROBHD 5 mm PATXT 1H/
PULPROG zgpg 30
/ \ D 65536
Ph™\ N N~ Ph
Ms Ms
30
NH,
CHANNEL f1 = =
125.9077573 MHz
244.00000000 W
CHANNEL f2 = =——
.675352?‘_ MHz
usec
13.6 W
0.088405 w
0.05657300 W
F2 - Processing parameters
51 32768
SF 125.8951680 MHz
l J..L WDW EM
RTIPgY " " P n " oy " 55
i o gl s A ab Jos 200 w2
GB
PC 1.40
T T T T T T T T T T T T T T T T T T T T I T T
150 140 130 120 110 100 90 80 70 60 50 40 30 ppm
Sample Name HRMS221141AN24 Position Vial 24 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Some Ions Missed
Data Filename  NG-18-12.d ACQ Method ISOCRATIC.m Comment Acquired Time 1/14/2022 12:54:26 PM
x10 % |+ Scan (0.5-0.6 min, 10 Scans) NG-18-12.d Subtract
] 2
4.2 = S
> ey
4 —
b5
3.8
3.6
3.4 Ph—\ /\ Ph
NN
3.21
Ms Ms
3]
2.84
30
2.6 NH,
2.4
2.2
2
1.8
1.64
1.4 g=E
= €3
1.24 = 8
wx
1
0.8
0.6 —
- = = = 8§ -
0-41 & & g2 8 < g8
0.2 o 2 = o - 5 a4
Z = 8 g | T B8
o L L Iy L L b i i

. .
200 225 250

d. L
275 300 325 350 375 400 425 450 475 500 525
Counts vs. Mass-to-Charge (m/z)
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'H NMR, CDCl3, 400 MHz

MO PO~ 0OWN LN =T WoWwo uwy [
GR-21-69 - -wWWn W < [~ [~ O3 W[~y Moo [ [
NOUUW=L OO OO oy [
~r~ e [ e e el Sl el el ol ol ol el ol ol e 4 [}
[S—— J o .
Current Data Parameters
HAME Desktop
540
1
F2 - Acquisition Parameters
/ \ ?@te_ 20211217
ime
Ph/\N /\Ph INSTRUM =]
! N '\f PROBHD 5 mm PABBO BB/
Ms Ms
3p x
Ph
13.20
13. 00000000 ¥
F2 - Processing parameters
3 65538
SF 400.1605101 MHz
WDH EM
SEB o
LB 0.30 Hz
GB o
BC 1.00
L h o) N Ak
T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
T —| ST o o
SFEEEy 8 H
N|= [N =t |0 | |= - -+ w
3C NMR, CDCl3, 125 MHz
= - .
23 = 2 ag
% o < .
SoonasanNgsNgan ] e a8
s\ \
SH 21 57

Ph/\N/U\N/\Ph
/ N |
Ms Ms
3p A

Ph

LUl L) | N

T T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Sample Name HRMS22124]AN17 Position vial 17 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Some Ions Missed
Data Filename  SH-20-13.d ACQ Method ISOCRATIC.m Comment Acquired Time 1/24/2022 12:37:29 PM
x10 4 |+ Scan:1 (0.4 min) SH-20-13.d Subtract
2.9 ]
2.8 =
2.7 &
2.6+
2.54
2.41 Ph~\ /@\ “Ph
2.3 ’\l N7 N
2.2+ Ms Ms
2.1+
2_
1.94 NN
1.8 3p N Ph
1.7+
1.6
1.5
1.44
1.3 =
1.24 =
1.14 =
14
0.9
o
0.84 = -
0.7 =2 =
0.6 = o
(¥=}
0.5 E =
0.4 = 5 =
— =
0.3 = 2 o
0.2 ‘ =
N
| i i : | .|u|||.|.|‘| I It L, Hlli il oy oy B T T A T
592 594 596 598 600 602 604 606 608 610 612 614 616 618 620 622 624 626
Counts vs. Mass-to-Charge {m/z)
GR-21-15 4
H NMR, CDClI3, 500 MHz
[Tg] W oMo uy ~ =r ['y]
[ax B ur e W e s S UCa L UY's & IO I 3 DO [~ w
[V I oV IR B SR U R =R e ) ™M o™ -
- 8w 0N - Tr - o F2 - Acguisition Parameters
N V V/ / \l/ Da 20211101
{ I Tim 11.31
spect
S mm PATXI 1H/
zg30
65536
Vg
Ph N 2
N N ~ 10026.738 H
| Ms 0.152996
Ms le) 3.2680619
87.95
7 usec
3q 0 usec
0 K
O 1.00000000 sec
1
CHANNEL fl ========
500.6794419 MHz
13
- Processing parameters
65536
500.6763602 MHz
EM
) 0.30 Hz
‘ ; 1.00
| um J
UL~ >y — e (S )
TIPS
LEN=] [se] o~ ~
Qe| (e e Qe <
Ol=r| ||~ | <t |=r ©
[ T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm

55



3C NMR, CDCl3, 125 MHz

GR-21-15
CoNmOn T ™~
[~ O @ - amo ma o o current Dat: o
o oo, o] O~ [N =] o] I} Current Data Parameters
MW oY 0@~ {Ce] - . - . . . .
LR = R I o
A A A A — =~ [~ DWW N ™
RNV Z o NV _
20211101
Tim 11.39
INSTRUM ect
Ph PROBHD 5 mm PATXT 1H/

N ﬂ r 23p930
N N N SOLVENT CDC1l3

| Ms NS 1024
Ms 0 s 28761.804 Hz
I 0.454131
w ) i
q o 0

51 32768
S5F 125.8951680 MHz
WDW EM

LB 1.00 Hz

PC 1.40

150

Sample Name

Inj vol

Data Filename

140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

HRMS22107]AN20 Position vial 20 Instrument Name Instrument 1 User Name
1 InjPosition SampleType Sample IRM calibration Status Some Ions Missed
NG-19-01.d ACQ Method ISOCRATIC.m Comment Acquired Time 1/7/2022 12:29:58 PM

%10 4 [+ Scan (0.6-0.6 min, 5 Scans) NG-19-01.d Subtract

5.4
5.24

5
4.8+
4.6
4.4
4.2

4
3.8
3.6
3.4
3.2

3
2.8+
2.6+
2.4+
2.24

2
1.8
1.6
1.4
1.2

1]
0.8
0.6+
0.4
0.2+

ol

5681577

569.1602

86

o

570.1

o
b

pr=1

571.160

[ - [T TV P P L L L

554 556 558 560 562 564 566 568 570 572 574 576 578 580 582 584
Counts vs. Mass-to-Charge {(m/z)
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GR-21-39 "H NMR, CDCl3, 400 MHz
T AWMLY O AT O-NYO-DoMmE DU oo oy O o —
AN O N A AN T A A OO0 O WD W[ ) -~
FTNOOOOON0@WU WW =P <P oA~ O -H ™M -~
B I T e S SV o
B —— R ‘
Ph
Ph~\ /@\(
’\l N N‘Ms
Ms
3r O
_______J_AJ L_JMJ} {__ ) L L l. Amdk__L_____l___
|
S S e A s Bl D Q S
==Y W] [N = w
11 10 9 8 7 6 5 4 2 1 ppm
GR-21-39 3C NMR, CDCl3, 101 MHz
HNMMEMNOW OO0 MW oy U~ oy
WMDY MO ONn oo o] wy ™Mo o~ [=2)
"o > =
TN A A OO MW@ WO P . .
[ T T e B o TS I T SN S RSV oS B IS IS S S -0 w0 o
A A A A A A A AA T A A A A A A -~~~ [Te] ™
[N 41
= — N/
3r e
J;“ J J I Il
T T I I T I T T T I I T I I T 1
150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

57

Current Data Parameters
(AME GR-21-39
EXPNO 440
PROCHO 1
F2 - Acquisition Parameters
Date_ 20211119
Time 17.03
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULFROG zg30
pus) 65536
SOLVENT CcDC13
NS 8
Ds 0
SWH 9615.385 Hz
FIDRES 0.14671% Hz
AQ 3.4078720 sec
RG 114.26
oW 52.000 usec
E 6.50 usec
E 300.0 K
D1 1.00000000 sec
TDO 1
= = CHANNEL f1
400.162971

13.20 usec
13.00000000 W

Processing parameters

Current Data Parameters

NAME Desktop
EXPNO 450
PROCNO 1
F2 - Acquisition Parameters
Date_ 20211119
ime 159.01
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg 30
65536
CDC13
2048
4
24038.461 Hz
0.366798 Hz
1.3631488 sec
201.48
20.800 usec
E 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
DO 1

CHANNEL f1
SFOL 100.6304993 MHz
NUC1 13C
Pl 9.90 usec
PLW1 53.00000000 W

CHANNEL f2 =
400.1621006
1H

PD:. %0.00 usec
PLW2 13.00000000 W
PLW12 0.27926399% W
PLW13 0.22651000 W
F2 - Processing parameters
3 8 32768

F 100. 6204380 MHz
WDW EM
55B o
LB 1.00 Hz
cB o
PC 1.40



Sample Name HRMS22124)AN16 Position Vial 16 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Some Ions Missed
Data Flename  SH-20-09.d ACQ Method ISOCRATIC.m Comment Acquired Time 1/24/2022 12:34:23 PM

%10 5 |+ Scan:1 (0.6 min) SH-20-09.d Subtract

1.1
1.05

. Ph
0.95 Ph/\N/@\ (
;N “Ms
Ms

$10.1835

0.9+
0.85+4
0.8
0.754
Q.7
0.654

3r

0.6+
0.554
0.5
0.454

611.1368

0.4+
0.354
0.3
0.25+
Q.2
0.154
Q.1
0.054

6121856

£13.1892

o i i ‘ . “|||| Lol vl e

Lo
592 594 596 598 600 G0Z 604 606 GUE 610 612 614 616 618 620 622 624
Counts vs. Mass-to-Charge (m/z)

'"H NMR, CDCl3, 500 MHz

oS 0] 00 OO0 s DO @O
H OO W OOy NO
MO NN A A O [

[l e el Sl el et ol ol ol o (e e}
- [

——3.843
—2.605
—1.867

GR-21-23

3s

OMe

1 10 9 8 5 4 3 2 1 0 -1 ppm
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13
GR-21-23 C NMR, CDClj3, 125 MHz

Data Parameters

u O WML GR-21-23
= e B T RGN e Ty B W) @ M~ @ o Pl n sa0
. . . . . [SR=N o ™ @© o o
=) S KR -l =T R T .. . . o 1
5] Ml A O ~ -0 ) w @ ©
— A A A A A A A A A [l el un ™y — F2 - RAcquisition Parameters
I Date_ 20211101
\ / / (o \ \ Tim 14.36
INSTRUM spect
PROBHD 5 mm PATXI 1H/
Ph PULPROG zgpg30
A\ '/ ™ 65536
Ph/\ SOLVENT CDC13
N N. NS 1024
| N Ms DS 4
Ms SWH 29761.904 Hz
Me FIDRES 0.454131 Hz
AQ 010048 sec
RG 56.22
oW 16 usec
E usec
E K
3s OMe D1 2.000 sec
D11 0.030000 sec
TDO 1

CHANNEL f1 =
125.907757
13C
9.23 usec
244.00000000 W

PCEDZ 80.00 usec

PLWZ2 13.60000038 W
PLW12 0.08840500 W
PLW13 0.05657900 W

T T T T 1 T T 1 T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

Sample Name HRMS21121DEC16 Position Vial 16 Instrument Name Instrument 1 User Name

Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Some Ions Missed

Data Filename  SH-20-334.d ACQ Method ISOCRATIC.m Comment Acquired Time 12/21/2021 12:23:23 PM
%10 & |* Scan (0.4-0.4 min, 2 Scans) SH-20-334.d Subtract

9.5+

502.1332

E=3

Ph
8.5
e~ LV
8- N N N.
/ Ms

7.5 Ms Me

576.1593

rd
6.5

6+ OMe
5.5

54

4.5

5712037

5541772

4

3.5

531360

34

5771615

2.5 —

2

555.1797
572.2062

1.54

578.1547

14

595.1336

0.5

imn L u..|. 1 'HI I

585 590 595 500

o ||.‘ T . L
570 575 580
Counts vs. Mass-to-Charge (m/z)

550 555 560 565
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GR-21-22

"H NMR, CDCls, 400 MHz

Current Data Parameters

T A A IS W DO MO ) @ ) NAME GR-21-22
e == i I e =R Tl e i T W Ty} WOy ! ™ @ EXPNC 370
BRI L R Rocio 1
o e e e N L L ol S P TR = I
[ %‘/{,&{f ‘ | | ;:t; Acqu151t1ugug§€?€;ters

— Time Z?.D;
INSTRUM spect
Ph Ph PULPROG
\\ /@\ '/ E?}L‘:‘EN:
N N. NS
Ms” \ Ms 2; 9615, 385 K
SWH 9615. 385 Hz
Me FIDRES 0.146719 Hz
20 3.4078720 sec
RG 30.54
3t
F
PLWL 13.000000
F2z - Processing
sI
Bl 400
WD
EES 0
LB 0.30 Hz
cB 0
BC 1.00
_AJL - - P ./Ll [P .
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
|
{mlm @ (=) @ P~ é
=@ S < « <
ol |o|m o - o ]
3C NMR, CDCl3, 101 MHz
GR-21-22
Ph Ph
VO]
N.
Ms” N Ms
Me
3t
F
| UL | | | S
T T T T T T T T T T T T T T T T T T T T T T T
210 200 1%0 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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F NMR, CDCl3, 376 MHz

GR-21-22
w0
"} Current Data Parameters
] NAME GR-21-22
ol EXPNO 330
'—" PROCNC 1
Ph\\ /@\ ,/Ph FZ - Acquisition Parameters
Date_ 20211101
Time 17.52
MS/N N N‘MS INSTRUM spect
PROBHD 5 mm PABBO BB/
Me PULPROG zgfhiggn.2
TD 131072
SOLVENT CDC13
NS 16
DS 4
3t SWH 89285.711 Hz
F FIDRES 0.681106 Hz
AQ 0.7340032 sec
RC 01.48
DW
DE
TE
D1 1.00
D11 0.03
D12 0.00
TDO 1
CHANNEL f1
376.4894122 MHz
19F
1 usec
21.00000000 W
£2
1621006 B
F2z - Processing
5T
SF 376.5
woW
558 0
LB 0.30 Hz
GB 0
BC 1.00
[ T T T T T T T T T T T T T T T T T T T
-20 -40 -60 -80 -100 -120 -140 -160 -180 ppm
Sample Name HRMS522119JAN21 Position vial 21 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Some Ions Missed
Data Filename  SH-20-61.d ACQ Method ISOCRATIC.m Comment Acquired Time 1/19/2022 12:34:50 PM
x10 % |+ Scan:1 (0.5 min) SH-20-61.d
1.1 s
1.05 o
N Ph
"
0.9 N N.
0.85- Ms” N Ms
) Me
0.8+
0.75
0.7 3t
F
0.65
0.6+
Q.95
0.54
0.45
0.4 =
0.35+ 2
0.3
0.25 o
o]
0.2 =
=
0.15
0.1
0.05
o4 P P— L ||I\I‘I Ll T T " Ly L - L -
541 542 543 544 547 548 549

54
Counts vs. Mass-to-Charge (m/z)
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GR-21-12
"H NMR, CDCls, 500 MHz

Current Data Parameters

NAME GR-21-12
EXFNC 320
OO SO W 0N w or r~ PROCNO 1
DWW MM OW ST =0~ o o o
NN NNNOorwYo mn o e F2 - Acquisition Parameters
e el ol ol S S S Ve Rt ) T Mo o 3'_3::— 2927525
NM’///// | \ / | INSTRUM spect
PROBHD 5 mm PATXI 1H/
PULFROG zg30
D 65536

SOLVENT CbhC13

N N 2
| \ 10026.738 Hz
Ms Ms 0.152996 Hz
3.26B0619 sec
99,13
3 OMe
u
OMe
1 500.679441% MHz
NUCL 1H
1 6.45 usec
PLW1 13.60000038 W
F2 - Processing parameters
51 65536
SF 500.6763606 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB o
PC 1.00
N A
el b= 1=l | [—=[tN k=]
sleeeQ e clee -
ot ||| ™ = R ] -] w
[ T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
GR-21-12 '3C NMR, CDCl3, 125 MHz
Current Data Parameters
0 o Snaomag o9 o NAME GR-21-12
- o AT ATHR OO D o0 oy bl EXPNO )
. [SE=R-) 0 -
W TOO@OE-O NO W R . PROCNC 1
- = MmN A o o0 0 @
-7 oo rTT ST T T - F2 - Acquisition Parameters
\/ \‘\N// \ ‘ | \I/ | Date_ 20211214
Time 7.23
INSTRUM spect
PROBHD 5 mm PATXI 1E/
PULPRCG )
D 36
SOLVENT
Ph~™\ /—Ph NS 2048
N Ds 4
/ SWH
Ms FIDRES
aAQ
RG
oW
DE
3 OMe TE
u Dl
OMe D11
TDO 1
SFOL1 125.3077573 MHz
NUC1 13C
P1 9.23 usec
PLW1 244.00000000 W

51

T T T T T T T T T T T T T T T T 1
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

62

F2z - Processing parameters

32768
125.8951680
EM
0
1.00 Hz
)
1.40



Sample Name HRMS22118JAN23 Position Vial 23 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample TRM Calibration Status Some Ions Missed
Data Filename  SH-20-09.d ACQ Method ISOCRATIC.m Comment Acquired Time 1/16/2022 12:50:19 PM
%10 5 |+ Scan:1 (0.6 min) SH-20-09.d Subtract
o
3.24 S
3.1 =
2 [y
2.94
o~ N P
2.7 N N
55l ! N \
25 Ms Ms
2.4+
2.34
2.2+ 3 OMe
214 u
2. OMe
1.9
1.8
1.7+
1.6
1.54
1.44
1.39 -
1.2 =
1.1 =
—
14 o
Q.94
0.8+
0.7+ a‘
0.6+ —
0.5 =
0.4+
0.3+
0.2+
0.14
0 . . . . . . . + . i ||||= Dim g b . . v " o
552 554 556 558 560 562 564 566 568 70 572 574 576 578 580 582 584 586
Counts vs. Mass-to-Charge (m/z)
GR-21-06
"H NMR, CDCl3, 400 MHz
Current Data Parameters
GR-21-06
Lol e I — w0 580
NN NO@mA GO0 Ao ~ -~ 1
R N S == sl ] ™ [}
iy . ‘ F2 - Acquisition Parameters
[L‘[u‘[ ~r [I e o e - ol Date_ 20211024
- - Time 5.24
\N l’f%r/// spect
5 mm PAEBO BB/
zg30
/ \ T 65536
S~ SOLVENT cDC13
Ph/\N Ph NS 8
| N \ DS 0
SWH 9615.385
Ms Ms FIDRES 0.146719
AQ 3.4078720 sec
3 RG 80.54
v DW 52.000 usec
DE ) usec
F3C CF3 TE 300.0 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 ========
400.1629712 MHz
1H
13.20 usec
13.00000000 W
F2 - Processing parameters
SI 65536
SF 05110 MHz
WDW EM
S3B 0
LB 0.30
GB 0
J r BC 1.00
4/.g \_/l \_..L - B Jllk i - J‘L_,l_g i
|
aelele @ \g 2
sl =|alg S S S
Mo o™ = w0
I T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
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3C NMR, CDCl3, 125 MHz

GR 21 06
Oy Oy G 6 D 60 P~ 680 WY U Y W) WD
W o e N WD W 80D W Ll - ]
e T - oo o oo
nMmMAd 400~ W LI . .
OO ONNNNNNN O o ~ r~
R e el e e e e B e I Qe ] - uwy ]
o @ @ 0l 0w woo@ o
PR R R RN @ e ~
W omAbgooer 6 oo s
p~ A N ~pn 5 52R%588y § 8§ g
N A Y
Ms Ms
3v
F3C CF3
oy o
T T T T T T T
135 130 125 120 115 110 105 ...
i - o
r T i
AARALRARY L RAAAARARAS LaM BAARAARANS ARARAEREY AMARRARARALS T
160 150 140 130 120 110 100 90 60 50
GR-21-06 "9F NMR, CDCl3, 376 MHz
? Current Data Parameters
. GR-21
o~
w0
i 1
F2 - Acquisition Parameters
Date_ 20211024
Time 5.26
INSTRUM spect
PROBHD 5 mm PAEBO BB/
PULPROG
Ph—\ /\ /Ph D
N N N SOLVENT
| \ NS
Ms Ms DS
SWH
FIDRES
3v AQ
RG
F3C CF; oW
DE
TE
Dl
D11
D1z 0.00
TDO 1
CHANNEL f1
376.4894122 MHz
usec
21 W
CHANNEL f2 _
400.16210
1H
CPDPRG[2 waltzlé
PCFD2 90.00 usec
PLW2 13.00000000 W
PLW1Z 0.27963939 W
F2 - Processing eters
51 36
SF 376. 50 MHz
WDwW
SS5B o
g LB 0.30 Hz
GB o
PC 1.00
I I I I I I I I I I I
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm
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Sample Name

Inj Vol

Data Filename

HRMS21121DEC1S
1
SH-20-319.d

Position Vial 15
InjPosition
ACQ Method ISOCRATIC.m

Instrument Name
SampleType
Comment

Sample

Instrument 1

User Name
IRM calibration Status
Acquired Time

Some Ions Missed
12/21/2021 12:19:49 PM

x10 %
4.2+

4_
3.8
3.64
3.4
3.24

3,
2.81
2.6
2.4+
2.2

2]
1.8
1.6
1.4
1.2

'l o
0.8
0.64
0.4

0.2+

+ Scan (0.5-0.6 min, 8 Scans) SH-20-319.d Subtract

646.1266

16481270

£68.1089

6631533

£69.1119

£64.1558

670.1080

£ 666.1533

gy L Ll il ..|

684.0831

685.0855

644 646 648

GR-21-26

. . .
650 652 654 656 658 660 B62

Counts vs. Mass-to-Charge (m/z)

'H NMR, CDCl3, 400 MHz

664 G666 668 670 672 674 676 6/8 680 682 684 686 688

Data Parameters

~Wwmoonno oo ~ -~ CRo21-2¢
R e T I e s B ] = @ et
Mmool ol ol A S SN ™ w 350
N N R AR - o h
R e quisition Parameters
MKX/// 20211101
Time 16.16
INSTRUM spect
PROBHD 5 mm PAEBO BB/
ph—. I/ \_ /—Ph
N
/ \
Ms Ms
3w
Cl Cl
;J‘_._,__J N
I\ |
Ol—=|w j=4 @ o
o=l3 |3 @ S
o || of o m’ «J
I I I T T I T T I T
9 8 7 6 5 4 3 2 ppm
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GR-21-26

3C NMR, CDCl3, 101 MHz

-

oy

oy
L= ol
™~ -

-~ -

N/

w0

-

—106.06

,/—Ph

Ms

Cl

g0

56.

38.12

Current Data Parameters

NAME GR-21-26
EXPNO 360
PROCNO 1
F2 - Acquisition Parameters
Date_ 20211101
Time 16.33
INSTRUM spect
PROBHD 5 mm FABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 2048
ns 0
24038.461 Hz

PCFD2 9 usec
PLWZ2 13.0000 0
PLW1Z 0.27963999 W
PLW13 0.22651000 W
F2 - Processing parameters
SI 2768
5F 100. 6204380 MHz
l WDW EM
- 55B 0
LB 1.00 Hz
GE
PC 1.
150 140 130 120 110 100 90 &80 70 60 50 40 30 20 ppm
Sample Name HRMS22T13]AN11 Position Vial 11 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Some Ions Missed
Data Filename  NG-19-01.d ACQ Method ISOCRATIC.m Comment Acquired Time 1/13/2022 12:13:25 PN
x10 4 |* Scan (0.4-0.5 min, 7 Scans) NG-19-01.d Subtract
4
3.84
3.64
54l ph—. I/ \\_ /—Ph
N" " N
3.2 / N
Ms Ms
3
2.8
w
2.6 3 Cl Cl
2.4
2.2
24
1.8
1.64
ic
1.4 =
1.2 : I
S =
11 2 =
e
0.8+ =2
0.6 —
=
= =
0.4 ‘r;_‘_): :éE
0.2 . =
[lo JE . . " ; . | | . o la, L Ll I T P || y ; L | " .
566 568 570 572 574 84 586 588 590 592 594

66

576 578 580 S82
Counts vs. Mass-to-Charge {m/z)



GR-21-20

"H NMR, CDCl3, 500 MHz

™ ™~ = 0
=y [Te} — o
— = [ o]
© - o H'
02N 3x
4IJJ J L lJl\_i_A
2llg| 2|2 2 S = =)
| |=| || o < © ©
[ T I T T I T T
9 8 7 6 4 3 2 ppm
GR-21-20
3C NMR, CDCl3, 125 MHz
[T e T IRt T s B B i T R o
YOO MWYWws=sroh o oy = O = o o
« s s s+ s s s 8 s s s . o] O~ o w0 ™
WU s s Oy DD 00 W w . . - . . .
TN NN o ~ - w f¥=} w [}
A A A A A A A A~ — ~r- - s} ™ —
|
IR N/
ave
— /@
Ph N N N.
/ Ms
Ms Me
02N 3x
e l vy A - ¥ “mﬂw A AR o vt

67

urrent Data Parameters

NAME

EXPNC )
PROCHO 1
F2 - Acquisition Parameters
Date_ 20211029
Time 11.37
INSTRUM spect
PROBHD 5 mm PATXT 1H/
PULPROG zg30
i) 65536
SOLVENT CDC13
NE

16

2

10026.738 Hz

0.152996 Hz

3.2680619 sec
87.

-

MHz

usec

PLWL 13.60000038 W
F2 - Processing parameters
S1 65536

SF 500.6763626 MHz
WOW EM
SSB 0

LB 0.30 Hz
GB o

PC 1.00

Current Data Parameters

GR-21-20

F2 - RAcquisition Parameters

Date_
Time
INSTRUM

PROBHD
PULPROG
D
SOLVENT

CPDPRG[
PCPD2
PLW2

PLW12
PLW13

CHANNEL f1

20211028
spect
5 mm PATXI 1H/

125.907

9.23 usec
244.00000000 W

0.05657900 W

F2 - Processing parameters

32768
125.8951680 MHz
EM
0
2.00 Hz
0
1.40



Sample Name
Inj Vol
Data Filename

HRMS22107JAN19
1 InjPosition
NG-18-12.d ACQ Method ISOCRATIC.m

vial 19 Instrument 1

Sample

Instrument Name
SampleType
Comment

Position

User Name
IRM Calibration Status
Acquired Time

Some Ions Missed
1/7/2022 12:27:19 PM

%10 4 |+ Scan (0.4-0.5 min, 10 Scans) NG-18-12.d Subtract

521

2.7
2.64

69.1

i~}

b

Ph
~ A
Ph N N N.
| Ms

Ms

NONN R N

Me

O,N 3x

o e e e e e e

2.1531

o
¥

al

il

A 1 L L d " I Y L

O T e - T T e ;
564

FIWERFTT I

566 568 570 572
Counts vs. Mass-to-Charge (m/z)

GR 21 24 D

"H NMR, CDCls, 400 MHz

r8.169
8.148
4.660
4,623
4.520
4.483
2.668

£
<

NO,

505/

7.01

574

Current Data Parameters
NAME Desktop
410

F2z - RAcquisition Parameters
Date_ 20211101
Time 12.52
INSTRUM spect
PROEBHD 5 mm PABEO BB/
PULPROG 2g30

TD
SOLVENT
NS

Ds

51
WDoW
58B
LB
B
EC 1.00

-J

68

ppm



3C NMR, CDCl3, 101 MHz

GR-21-24D
nr-ahoogoMrneo o
0w W e OW WD o3 =} = M wn @ Current Data Parameters
. ™M o - (= a Desktop
@ 0 U)W U oh 0000 oS -~ e B . sa0
TOMMO NN NN O 0 e @ H
D i B e e B e B B B B — ~ -~ uy o B -
\
\ \\\‘ \W | \|/ F2 - Acquisition Parameters
Date 20211120
Time 19.37
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg 30
D 65536
/ \ '/Ph SOLVENT CDC13
NE 2048
Ph™ Ny N s
N ~ 24038.461
Ms Ms :
Cl
3
Y NO,
PCPD2 90.00 usec
PLWZ 13.00000000 W
PLW1Z 0.27963399 W
PLW13 0.22651000 W
F2
sI 768
SF . 6204380 MHz
‘ | [ | woW EM
588 0
/ . “ { La 1.00 Hz
ca 0
PC 1.40
S s L S L L L oS LS e Rt s ]
150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
Sample Name HRMS22110JAN16 Pasition vial 16 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample TRM Calibration Status Some Ions Missed
Data Filename  NG-19-19.d ACQ Method ISOCRATIC.m Comment Acquired Time 1/10/2022 12:02:33 PM
%10 ¥ |+ Scan (0.5-0.6 min, 9 Scans) NG-19-19.d Subtract
1.5 8
=
1.45- =
1.4 Ph &
1.351 A\ ,/
1.3] Ph/\N/O\N
1.25- N “Ms
1.2 Ms cl
1.15+
1.14
1.054
14 3y 3
0.95- NO, =]
—
0.9+ =
0.854
0.8+
o
Q.75 §
0.7+ =
0.65 =
o
0.6+ F_D; P
0.554 = = e
=2 = =]
0.5+ e b=1 o
o b=
0.454 o
0.4 =
0.35- = =
0.3 = = = &
= & = L =
0.254 =3 = - o
0.2 — = 2 8 o = =
— = = =253 =
0.154 = = = B 3
0.1 s 32 2 g
0.05 ‘ |
L i bl [ | 1 | | Lot PR Y e L ln T 1Y) TR P O FT0 T I PP R VO P

L L Lo
586 588 590 592 594 596 598 600 602 604 606 608 610 612 614 616 618 620 622 624 626 628 630 632
Counts vs. Mass-to-Charge (m/z)
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Gr-21-17 "H NMR, CDCl3, 400 MHz

[s)
g g F‘Q ?: Q ﬁ H ﬁ S ﬁ g u; ?i, z Current Data Parameters
OOl o o OO < =+ o NAME GR-21-17
. EXENO 170
hhhhrrhrﬂrﬁmm = oF el el PROCNO B
| / /
¥=£:$;§§\ f"”/) | \ | F2 - Acquisition Parameters
Date_ 20211101
Time 15.08
INSTRUM spect
Ph Ph PROBHD 5 mm PATXI
\\ / \ r PULPROG 930
D & 3
N N SOLVENT cnc13
- N N
Ms Ms - £
Ds 2
Me Me swH 10026.738 Hz
FIDRES 0.152986 Hz
a0 3.2680619 sec
:
3z
Me
- __»J [ - - e a SO .__.._Jlu\_J J_
=] =) )LDK [0 S
bt b b e Q Qe
wedled o 4 ol
[ T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
3C NMR, CDCl3, 125 MHz
gr-21-17
Ll N e s I I W S| -
oo g Ne AR = = D ™ @ w @ nt Data Parameters
. N o n o o @ GR-21-17
L R Ty B R N Ve s B o [ . . . 230
RN R RS RS W I | o -~ n o — o °
R B B B B B B B — [l uy - o] 1
N\'\\W ‘ w/ ‘ | \ H quisition Parameters
Date_ 20211101
Time 16.04
INSTRUM spect
PROBHD 5 mm PATXI 1H/
PULPROG zgpg30
Ph Ph ™D £5536
/ \ SOLVENT cpc13
NS 1024
/N N N. DS 4
Ms Ms swH 29761.904 Hz
FIDRES 0.454131 Hz
Me Me 20 1.1010048 sec
56.22
16.800 use:
E 6.5 s
£ 303.
3z D1 2.00000000 se
Me 0.03000000 sec
CHANNEL f1 ==
125. 9077573 MHz
13C
Pl 9.23 usec
PLWL 244.00000000 W

waltz16
B0.00 usec
.60000038 W

.08840500 W
.05657300 W
F2 - Processing parameters
SI 32768
SF 125.8951680 MHz
Jh WDW EM
L " . " S55B o
LB 1.00 Hz
CB 0
PC 1.40

T T T T T T T T T T T T T T T 1
150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Sample Name HRMS22T13]AN12 Position Vial 12 Instrument Name Instrument 1 User Name
Inj vol 1 InjPosition SampleType Sample IRM Calibration Status Some Ions Missed
Data Filename  NG-18-02.d ACQ Method ISOCRATIC.m Comment Acquired Time 1/13/2022 12:16:27 PM
x10 % |+ Scan (0.4-0.5 min, 7 Scans) NG-19-02.d Subtract
=
1.05 =
o
1 Ll
Ph
0.9
NN
0.85 Ms Ms
Me Me
0.8
0.754
0-71 3z
0.65 Me
0.6
0.554
0.54
Q.45+
o
=
0.4 S
B
0.35-4 o
0.3
0.254 —
S0
=
0.2 E
0.15 s
oo
=
0.1 &
B
0.054 >
o . L . i . i . i B TP PO O T L i o ;
536 538 540 542 544 546 548 550 552 554 556 558 560 562 564 566 568
Counts vs. Mass-to-Charge (m/z)
— -57
GR-21-57A "H NMR, CDCl3, 400 MHz
TONOOROANOT AMNON (== o | (=]
SO OWEWE A WD o (=]
MO NN A A ™Mo =3 Current Data Parameters
[ e e e e e el = R =g ] - = 3] EXPNO 560
MW | | PROCNO 1
FZ2 - Acguisition ameters
Date_ 2 527
Time 13.00
INSTRUM spect
PROEHD 5 mm PABEO BR/
/ \ PULPROG
Ph— “Ph
NTON
! |
Ms Ms
F F
6.50
3aa OMe 300.0
1.00000000
1
-------- CHANNEL fl ========
SFO1 400.1629712 MHz
NUC1 18
Pl 13.20 usec
PLW1 13.00000000 W
u I A A
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
oo~ n ol (o ™~
Qoo e Qe Q
N|wnefeN o~ = | o
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GR 21 57L 13C NMR, dg-DMSO, 101 MHz

o L B T o N I i (T U e (O rren e
NSO TNDMAD NN NSO IO A OO ®W Current Data Parameters
oo No®mm NAME GR-Z1-57A
e B R T TS Ty T R e i e s 350
MOWWEMMMMA NSO R = I e 1
HAd A A A A AAAAdAAAA A A~ e R R e e RN
\\ ‘N \W/ \ \ N‘W/ F2 - Acquisition Parameters
Date_ 20220212
Time 5.18
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
Ph—\ / \ “Ph o) 65536
,\l N SOLVENT DMSO
2048
Ms Ms 0
24038.461 Hz
0.366798 Hz
1.3631488 sec
F F
3aa OMe z
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
Pl 9.90 usec
PLW1 53.00000000 W
CPDPRG[2 waltzl6
PCPDZ 80.00 usec
PLWZ2 13.00000000 W
PLW1Z 0.27963999 W
PLW13 0.22651000 W
F2 - Processing parameters
51 32768
SF 100. 6204380 MHz
WDW EM
L - J —
¥ LE 1.00 Hz
CE 0
PC 1.40
T T T T T T T T T T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 ppm
gr-21-57 °F NMR, CDCl3, 376 MHz
o« Current Data Parameters
= NAME 1
© EXPNO
(o} PROCNO 1
—
| F2 - Acquisition Parameters
/ \ Date_ 202112
Time 12.33
Ph/\N N/\Ph INSTRUM spect
! \ PROBHD 5 mm PABBO BB/
PULPROG zgfhiggn.2
MS MS D 131072
SOLVENT CDC13
NS 16
Ds 4
F F SWH 89285.711 Hz
FIDRES 0.681196 Hz
3aa OMe A0 0.7340032 sec
RG
ow
DE
TE
D1
D11
D1z
TDO 1
CHANNEL fl =
376.4894122 MHz
21.00000000 W
CHANNEL f2 =
400.1621006 MHz
1H
waltzl6
0.00 usec
13.00000000 W
PLW1Z2 0.27963999 W
FZ - Processing parameters
ST 3
SF
WDW
S55B )
LB 0.30 Hz
CB 0
PC 1.00
[ T T T T T T T
-90 -100 110 -120 -130 -140 -150 ppm
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Position
InjPosition
ACQ Method

Sample Name HRMS21113DEC14
Inj Vol 1
Data Filename  SH-20453.d

vial 14

ISOCRATIC.m

Instrument Name
SampleType
Comment

Instrument 1
Sample

User Name
IRM Calibration Status
Acquired Time

Some Ions Missed
12/13/2021 12:26:54 PM

x10%
1.3

1.254
1.24
1.154
1.74
1.054
14
0.95+
0.9+
0.854
0.81
Q.75+
0.7+
0.65+4
0.6
0.55+
0.5+
0.454
0.4+
0.354
0.3
0.254
0.24
0.15
0.1
0.054

5981259

5931701

-n..|xll-l\ L L

+ Scan (0.4-0.6 min, 14 Scans) SH-20-453.d Subitract

£14,0996

L ) n

—
Ph N

/
Ms

3aa

[ ) e

\

Ms

OMe

£49.2333

[ Ly . Ly

590 595 600 BO5 610

GR-21-48

615 620 625

.
630 635 640 645

Counts vs. Mass-to-Charge (m/z)

'H NMR, CDCl3, 400 MHz

650 655 660 665 670 675

L
o
) Current Data Parameters
(\i NAME GR-21-48
EXPNC 0
| PROCNOC 1
F2 - Acquisition Parameters
Date_ 20211120
Time 13.33
INSTRUM spect
PROEHD 5 mm PABEO BB/
Ph PULPRCC z2g30
A
N7 N
Mg Ms
N
N
3ab Pz
‘ BC 1.00
Lt L O ST N S
e | k )
-] [ele|a|=|= ~ = b=
a/|e|=[c|el® S 2 S
| ||| o w
-
[ T T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 ppm
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GR-21-48

3C NMR, CDCl3, 101 MHz

MY MO MEe O
[ S N A A - TRt T o e o B o ™~ O = : g Current Data Parameters
SO M Al OO @00 D men ! NAME Desktop
R R I I RS I ISt Pt P P RS o wn o 250
R B B B B B | L B B B B | -~ - uw o 1
S = N
= e F2 - Acguisition Parameters
\ w L | Date_ 20211120
Time 15.31
INSTRUM spect
Ph PROBHD mm PABBO BB/
/@\ r PULPROG zgpg30
D 65536
Ph/\N N SOLVENT cpc13
! N "Ms N 2048
Ms N
N
3ab _—
P:’I?EZ 90.00 usec
PLWZ 3.00000000 W
PLW1Z 0.27963938 W
PLWL3 0.22651000 W
‘ l U J J } { 1 _-
LB 1.00 Hz
cB
PC 1.40
T T T T T T T T T T T T T T T 1
150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
Sample Name HRMS22T141AN25 Position Vial 25 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Some Tons Missed
Data Filename  NG-19-19.d ACQ Method ISOCRATIC.m Comment Acquired Time 1/14/2022 12:57:30 PM
x10 5 |+ Scan (0.7-0.8 min, 6 Scans) NG-19-19.d Subtract
4.8 =]
4.6 =
=4
4.4
iz |/Ph
e L
41 NTINTTN
/ S
2.81 Ms N
3.64 N
344 3ab =
3.2
34
2.8
2.6
2.4
2.2
2_
—
1.8 =
1.6 &
1.4
1.2
11 5
w
0.8+ o
=4
0.6
0.4+
0.2+
L". il ‘ |

538 540 542 544 546 548 550 552 554 556 558 560 562 564 566 568 570 572 574 576 5/8 580

Counts vs. Mass-to-Charge (m/z)
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'H NMR, CDCl3, 500 MHz

~ =+ <t — CFNHAEOWSNNW oW A M0
™ @ [T} o OO MNNN OO OO0
@ L wn @ [To R NN I B ot e B B o o ot I s e o = )
wy = ™ o A A A A AAAAAAA O OO O
GR-21-34 Current pata rarametsrs
NAME peskrop
EXPNO 30
PROCHO 1
F2 - Acquisition Parameters
/ \ 20;11132
Ph—\ /P spict
N N 5 mm PATXI 1H/
| ) \ zg30
Ms Ms
CgHy7
3ac
152996
3.26B0610 sec
69,83
a
———————— CHANNEL
sFO1 500.
nuc1
1 6.45 usec
PLN1 13.60000038 W
FZ - Processing parameters
ST 65
SF 500.6763653 MHz
WO =™
SSB [
LE 0.30 Hz
cB
eC 1.00
| H,
L L JEA N
T T T T T T T T T T T T T T T T T T T
8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0 ppm
|
Wc N| (r-.. (t\lk ‘%| of o c}
S S S S e [l
o < - -] - | l=rled
GR-21-34 3C NMR, CDCl3, 125 MHz
5t oo - Current Data Parameters
Saomm — o o w0 @ OWo®OowWm o HAME Desktop
e e e e . - oo 0 & [ ™ 0 — EXPNO 340
G oo W I . . ‘. . PROCNG .
R o -~ 0 w I L s T A -
o = [l ra < R
| F2 - Acquisition Parameters
| Date_ 20211116
Time 7.29
INSTRUM spect
PROBHD 5 mm PATXI 1H/
PULPROG zgpg 30
/ \ D 65536
SOLVENT CDC13
Ph/\ N/\P NS 1024
N \ DS 1
| M SWH 29761.904
C8H17 FIDRES 0.45413
AQ 1010048
3ac RG 56.
oW 16.80
DE 6.
E 303.
D1 Z.0000000
D11 0.03000000
TDO 1
= CHANNEL f1
SE 125.9077573 MHz
NUC1 13C
Pl 9.23 usec
PLW1 244.00000000 W
PCEDZ 80.00 usec
PLWZ2 13.60000038 W
PLWL1Z 0.08840500 W
PLW13 0.05657300 W
F2 - Processing parameters
sI 32768
SF 125.8951680 MHz
WDW EM
" T " " ‘l " 55B o
LB 2.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T 1
150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Sample Name

Inj Vol

Data Filename

%10 %

1.34
1.25
1.2
1.15
1.1
1.054
14
0.954
0.94
0.854
0.8
0.75+
0.7
0.65+
0.6
0.55+
0.54
0.45+
0.4
0.354
0.3
0.254
0.2
0.154
0.1+
0.05+

o]

HRMS21I10DEC21 vial 21
10 InjPosition
GR-271.d ACQ Method ISOCRATIC.m

Position

Instrument Name
SampleType
Comment

Instrument 1
Sample

User Name
IRM Calibration Status
Acquired Time

Some Tons Missed
12/10/2021 1:14:05 PM

+ Scan (0.9-1.0 min, 6 Scans) GR-271.d

546.2460

47,2486

548.2460

549.2467

542 543

544 545 546 547 548 549 550 551

1 1 1 L 1
552 5563 55')4- 555 556 557 558 559 560

Counts vs. Mass-to-Charge (m/z]

T
Bn Bn
3ad

.=

L

"H NMR, CDCls

@
o
el
—

1.328

, 400 MHz

NAME
EXPNO
PROCNO

F2 - Acguisition P

Date_
Time
INSTRUM
PROBHD
PULFROG
TD
SOLVENT

5

561

Current Data Parameters

CR-21-5
340

0328
14.34
spect
5 mm PABEC BB/
z2g30

CHANNEL

f1

L_._Jm"r\wjf (W

A ) i
glg fs 5 (2 (g ﬁ@es}ee
oo ol 4 - 0 | |cilai|d ]+~
| T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm

76

400.1629712
1H

usec



]

\

3ad

L

3C NMR, CDClj, 125 MHz

J

quisition parameters
20220228
B.44

. A o vt
T T T T T T T T T T T T T T
140 130 120 110 90 80 70 60 50 40 30 20 10 ppm
Sample Name HRMS21110DEC20 Position Vial 20 Instrument Name Instrument 1 User Name
Inj Vol 10 InjPosition SampleType Sample IRM Calibration Status Some Lons Missed
Data Filename  GR-20-M5.d ACQ Method ISOCRATIC.m Comment Acquired Time 12/10/2021 1:10:32 PM

x10 & |+ Scan (0.5-0.6 min, 5 Scans) GR-20-MS.d Subtract

1.054
1

0.854

0.654

5 3,

Ms_
N
/ \
0.8 Bn B
0.75
Q.7 3ad

Ms
n

0.6+
0.554
0.5
0.45
0.44
0.354
0.3+
0.254
0.2+
0.154
0.1+
Q.054

507 508 509 510 511 512 513 514 515 516 517 518 519 520 521 522 523 524 525 526

Counts vs. Mass-to-Charge (m/z)
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GR-21-28 "H NMR, dg-DMSO, 400 MHz
M~ oy o Oy o - w0 O
MmN T o -~ - T o
TN W o ™Mo W Iar;_:r.et.ai:s
el S e e s me 1
Ph Ph
<N’MS MS~N
Q ~
—
A DA
0
<N‘Ms Ms—N
Ph 3ae Ph
13.20 usec
13.00000000 W
sing parameters
65536
400.1605028 MH=z
EM
0.30 Hz
1.00
e |
T T T T T T T T T T T T T T T
12 1 10 9 8 7 6 5 4 3 2 1 0 -1 ppm
5|8|=2(5(8 8 3
0| o= -] 'CE
13C NMR, dg-DMSO, 101 MHz
GR-21-28
ONNWLWYWn O o
WunoMNwYwrEMMEeO - -~ OO ®™ DM
v e s s e s s e . o W NG W
AL o o oMW o . R
MMM NSNNN =1 w SOOI
A A A A — uw = oo M) MMM
Ph Ph
<N,l\/|s MS‘N
Q ~
—
A D)
o]
<N‘Ms MS/N)
Ph 3ae Ph
_:r",_.‘J" it BN bty
T T T T T T T | T T T T T T T 1
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Sample Name HRMS21116DEC22 Position vial 22 Instrument Name Instrument 1 User Name

Inj Vol 1 InjPosition SampleType Sample IRM cCalibration Status Some Jons Missed

Data Filename  GR-20-205D.d ACQ Method ISOCRATIC.m Comment Acquired Time 12/16/2021 12:48:43 PM
%10 4 |+ Scan (0.6 min) GR-20-205D.d Subtract

2.6

Ph Ph

: Q O Lo
Ms’N\7

4] Ph 3ae Ph

BN NN
[
.

o b A
L

-
|
)

1092 1094 1096 1068 1100 1102 1104 1106 108 1110 1112 1114 1116 1118
Counts vs. Mass-to- Charge (miz)

"H NMR, CDCls, 400 MHz

[~
™M m
— -

<
-
=

3

—
™
o™y

303
288
283
263

@
=T =1
o

119

o
=+
w

r7.674
7.368
7.349
6.837
6.548
“6.536
5.155
5.120

0lo

9649
4.476
4.435

I
1.
[
1.
!

[l

M~ =T

e NN

SH 21 55A

~ T

T—4.639

\

4,338
4.303
—3.061
—2.387

[ )\N - SO2Me

w
-]
-~
o
(52}
£y
-
[\~
-
o
=l
o
3

r-.} Iq'é)u (=) - qca'ﬂ )acL‘ )«:1
- o~ || |- L ] o
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3C NMR, CDCl3, 101 MHz

—111.60
54.89

NS |
SH-21-44
SO,Me
Bn—N
N
I\«
L_s D=y ,?rsone
3af Bn
impurity
) J. J]__'_ Jl Lj J ,_.JL el ‘ J H Lok hoh i I

T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

10 ppm
DEPT-135 NMR, CDClj, 125 MHz

1
—111.65
—100.82

SH-21-55A

T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20
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COSY NMR, CDClj3, 400 MHz

:—ll JLU._L__#M_JLM_.LLM_H____.LL»_J&_.& ppm

NOESY NMR, CDCl3, 500 MHz

ppm

€

R T T LAJLJ.
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SH-21-55A HSQC NMR, CDCl3, 101 MHz

J.t,)]\_ﬁ L | T T T

L.

~120

140

8 7 6 5 4 3 2 1 0 ppm

Sample Name  GR-22-13 Position vial 29 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Some Ions Missed
Data Filename  HRMS22124MAR29.d ACQ Method ISOCRATIC.m Comment Acquired Time 3/24/2022 12:51:13 PM
x10 ¥ |+ Scan:1 (0.5 min) HRMS22I124MAR29.d Subtract
1.65- =]
1.6+
1.55-
1.5
1.451 S0,Me

1.4 -N
1.35 Bn

1.3

1.25- [N I
1.2 ~
S)\N N~ SO2Me

51710

1.154

0.35

540
2710217
3383419

0.15

545,081

0.05
o4

= 122.9643
360.3237
= 381.2991

=

[N -

150 200 250 300 350 400 450 500 550 600 650 700
Counts vs, Mass-to-Charge (m/z)

=
=
.._
=
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"H NMR, CDCl3, 400 MHz

o)~

— OO 00 M WO TOYO MM A OW N o WO U s ol
MO VOO AAND NN MMl M0 N 0] W ®
FOYWYUWYWOWOUOWUMMMMMOMMOMAEENENNNNNAAA A OO G ®
L e e e e e e ot el ol o o ol o o ol e e e o e A e e L el et ol o ol S T B T
[ I S Wy = - g

I

4.446

S5H-21-65
%—_JILJUL_. ._,JL_A_JI N |
T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 ppm
p \
s gEdy 8 @
IR B ||| = - ™ I
3C NMR, CDCl3, 101 MHz
NS 12 | |
SH-21-65 i
| ) ll H ] l _J.. J J | I Jﬁ " )
T T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Sample Name ~ SH-21-09 Position vial 11 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Some Ions Missed
Data Filename  HRMS22127APR11.d ACQ Method ISOCRATIC.m Comment Acquired Time 4/27/2022 12:09:00 PM

+ Scan:1 (0.7 min) HRMS22127APR11.d

X105 |

1.5
1.454
1.4+
1.354
1.3

556 558 560 562 564 566 568 570 572 574 576 578
Counts vs. Mass-to-Charge (m/z)

'H NMR, CDCl3, 400 MHz

Current Data Parameters
SH-21-58
330

1

SH-21-58

F2 - Acquisition Parameters
_ 20220418

MeO

HL Llu\—ﬂ* — Ju__ﬂ._xl e &__Jnuh\___fk_ b
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MWMLM L

3C NMR, CDCl3, 101 MHz

74

—114.20

113,41
—1

— 100

MeO

8
46

— 55, 88
— 55,08

Sample Name

Inj Vol

Data Filename

T 1 T T T T T
160 150 140 130 120 110 100

SH-22-18 Paosition Vial 30
1 InjPosition
HRMS22125MAR30.d ACQ Method ISOCRATIC.m

Instrument 1
Sample

User Name
IRM Calibration Status
Acquired Time

Instrument Name
SampleType
Comment

Some Ions Missed

3/25/2022 12:51:19PM

x10 4
8_
7.754
7.54
7.25
7

+ Scan:1 (0.5 min) HRMS22125MAR30.d Subtract

597.1281

SO,Me

MeO

203.0522

271.0205

1810431

365.1063

l

bl

- 4060717
——520.1179

46072

Ji i

677.1201

150

200

250

300

350 400 450 500
Counts vs. Mass-to-Charge (m/z)

550
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"H NMR, CDCls, 400 MHz

— 3.045
—2.401
T 2.243

SH 21 61
U\K L '}\
UM L B WY W WP, —
N A T s R S R
e B Ee @

- _[ | N L LL -

¥ -

T 1 T 1 T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



Sample Name GR-22-22 Position vial 22 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Some Ions Missed
Data Filename  HRMS22125APR22.d ACQ Method ISOCRATIC.m Comment Acquired Time 4/25(2022 1:24:22 PM

x10 4 |+ Scan:1 (0.4 min) HRMS22125APR22.d Subtract
2.2

2.1+
2] SO,Me

581.1350

Ve Me

S A S
4]
|

603.1161

0.9+
0.8
0.7
0.6+

=
=
0.5 =
o
=1
o

619.0889

338.3392

150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counls vs. Mass-to-Charge (m/z)

'H NMR, CDCl3, 400 MHz

T ANMONC]AMNMoOW 40 AdM0-O0-d0 0w AW ot S un
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- n =+ EETEC T T o
- ‘ |

SE-21-63
Cl
'_.ECCCCCCEZ
13.20
13.00000000 W
40
|
UL L‘—,UJUULJ 'MMUJL
T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
I ) )
SERREE a%;j@ S
=[=[=|ge =] ol L]
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SH-21-63

Cl

Lk

3C NMR, CDCl3, 125 MHz

55,38
—49.55

1 T T
160 150 140 130

Sample Name SH-22-18 Position
1 InjPosition
Data Filename  HRMS22127APR10.d ACQ Method ISOCRATIC.m

+ Scan:1 (0.5 min) HRMS22I127AFPR10.d

Inj Vol

X105
2.
2.
2.

S S S N S ('

(8]
0O
o]
0O
(8]

-9+
.84
7
-6
.54
-4
-3
2
214

9

ocoo

.6
.5+
4
.3
.2
0.1+

T
120

110

vial 10

T
100

T T
90 80

Instrument Name
SampleType
Comment

70

Instrument 1
Sample

User Name
IRM Calibration Status
Acquired Time

20

10 ppm

Some Ions Missed
4/27/2022 12:05:24 PM

3
>
14
2

1

8
74

&
=

§01.08

602.0831

785

603.0

4.079

60

Cl

50717

60

597 598 599 600 601 602 603 604 605 606 607 608 609 610 611 612 613 614 615
Counts vs. Mass-to-Charge (m/z)
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"H NMR, CDCl3, 400 MHz
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SH-21-64

L
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3C NMR, CDCl3, 125 MHz

SH-21-64
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SET00T
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F NMR, CDCl3, 376 MHz

115.76

3ak

T T T T T T T T T T T T T T T
-40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 ppm

Sample Name  GR-22-91 Position vial 14 Instrument Name Instrument 1 User Name

Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Some Ions Missed
Data Filename  HRMS22126APR14.d ACQ Method ISOCRATIC.m Comment Acquired Time 4/26/2022 12:03:19 PM
x10 4 |+ Scan:1 (0.5 min) HRMS22I126APR14.d Subtract
7 4
65.754
6.5
5,254
6 .
5.754 Bn—N
5.5
5.254

=7 F

585.1102

4.25 3ak

[
a
607.0908

623.0649

270212

338.3442
4248938
3.1706

4828506
743.0756

E234.9983
-£696.8508
922 0104
'F959.9648

0.254

1021264

l L l o e e .h.“ ...m..l..un%.n A :T. .Lu Lﬂihumnumnimmuimuu_mmu_m.uuummmmuww

150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
Counts vs. Mass-to-Charge (m/z)
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gr-21-61

"H NMR, CDCls, 400 MHz

91

HOM~YW AN M S o0 = — o w
NOoOWMM AW Nm o™ — ™~ =1
MM IOl o e @ @ o =
Lo el e e Ll = T TT ™
Ph/\N /\ /\Ph
o Ts
3al
OMe
kJ ngk—hk,__Jn N JLJ | kLJg . al
demle B e g
SRR ] - =T [y} w
I T T T T T T T T
10 9 8 7 5 3 2 1 ppm
0-IV-01-2 3C NMR, CDCl3, 101 MHz
ol DO RUONMAAD AT N0
(o2 WOWOWrE™M o[~ 0 uy o ™M O o
O W T oo, ®® e~ oW nan - “
[T AP AU 4o ISV ISV B o B BN RS -~ -9 o —
— A A A A A A A A A A A A ~r~-r- [TelTs] ™~
]
S | N2
Ph—\ /\ /\Ph
N N N
! T
Ts s
3al
OMe
Sl | _—
170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm

nt Data Parameters

GR-21-61
560
PROCNO 1
F2 - Acquisition Parameters
Date_ 20211123
Time 21.11
NSTRUM spect
PROBHD 5 mm PABEC EE/
PULPROI zg30
™ 65536
SOLVENT CDC13
NS B
Ds 0
SWH 9615.385
FIDRES 0.146719
AQ 3.4078720 sec
RG 114.26
oW usec
DE usec
TE K
Dl 1.00000000 sec
TDO 1
CHANNEL f1 =

SFO 400.1629712 MHz
NUC 1H
Pl 13.20 usec
PLW. 13.00000000 W
F2 - Processing parameters
5T 65536
SF 400.1605106 MHz
WowW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

urrent Data Parameters
CR-2

NAME GR-21-61
EXPNC 570
PROCNO 1
F2 - Acquisition Parameters
Date_ 20211123
i 21.46
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg 30
D 65536
SOLVENT CDC13

1024

24038.461 Hz

FIDRES 0.366798 Hz

AQ 1.3631488 sec

RG 201.48
usec
usec
K
sec
sec
MHz

90 usec
MHz
0 usec

PLW1Z2 0.27963999 W

PLW13 0.22651000 W

F2 - Processing parameters

51 32768

SF 00. 6204380 MHz

WowW EM

SSB

LB 1.00 Hz

GB

FC 1.40



Sample Name HRMS22120]AN23 Position Vial 23 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Some Ions Missed
Data Filename  SH-2043.d ACQ Method ISOCRATIC.m Comment Acquired Time 1/20/2022 12:31:33 PM

x10 ¥ |+ Scan:1 (0.7 min) SH-20-43.d Subtract

:
692.2244

L D e

Td Ts

3al
1.2
OMe

693.2279

0.8+
0.7
0.6
0.54

0.4

694.2281

0.3

0

=
0.2 3]

3
o
fr=3

0.14

o i i : i i Sl L i ||uu Iyl w |m...‘.|‘.... e ! i : N
574 676 678 680 682 684 686 688 590 6592 6594 696 698 700 702 704 706 708

Counts vs. Mass-to-Charge (m/z)

1
GR-21-58 H NMR, CDClj3, 400 MHz

ar Current Data Parameters

O Oy Uy o ™M o o O @ NAME GR-21-58
VWO M DLW O W0 ™M psieiend aon
W s ol A WD o 0 EXEN 220
. PROCNO 1
0~~~ [~ - W0 0N - ™
— = F2 - Acquisition Parameters
Date_ 20211125
ime 12
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG
D
Br
55B o
LB 0.30 Hz
GB a
PC 1.00
LAY (R ‘._.__JL
J |
N ©@ Q (o
elele|g| e ° S |2
st~ o™ =t ™
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
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GR-21-

58

139.12
135.80

o Oy
T ™M
= ol
™ o
—

/

99

128.10

66
05

L127.
126.60

OMe

O\\ ,/O
.S

N @
Bn

Br|

3C NMR, CDCl3, 101 MHz

™M

Current Data Parameters
NAME GR-21-58

o~ E

-~ o

LY106.15

Fz

_—56.56
T—55.41

1 T 1 T
170 160 150 140

Sample Name

Inj Vol

Data Filename

HRMS22121JAN12
1
GR-20-60.d

T T
130 120

Position
InjPosition
ACQ Method

T T
110 100

vial 12

ISOCRATIC.m

90 80 70 60 50 40

ppm

Instrument 1
Sample

Instrument Name User Name
SampleType

Comment Acquired Time

IRM Calibration Status

0 330

- Acquisition Paramef
20211125
5.18

spect
PABBO EB/

ters

mm

Some Ions Missed

1/21/2022 11:58:10 AM

x10 4

4.6
4.4
4.2

4
3.8+
3.6
3.4
3.2

3_
2.8
2.6
2.4
2.2

2,
1.8
1.6
1.4
1.24

1
0.8
0.6
Q.44
0.2

+ Scan:1 (0.6 min) GR-20-60.d

820.0148

8210216

8220130

3am
OMe

8240101

8230150

8250141

826.0093

0

| 1 L
815 =16 =817 818 =819 820

821

822 823 824 825 826 827 828 B29 830 831
Counts vs. Mass-to-Charge (m/z)
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sh 20 59

"H NMR, CDCl3, 400 MHz

—4.288
—3.84:2

3an
OMe

T T T T T T T T T

10 9 8 6 4 3 2 ppm
o™ M~ @D [=} M~ o
Q=2 (fie|e S Qf e
| || [0l o | |3
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150.1
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o)
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3C NMR, CDCl3, 125 MHz
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™~ O~ @ =
[ WOy
-~ - (AT

1 T 1 T T T T T
170 160 150 140 130 120 110 100

90

80 70 60 50 40 30

94

20

ppm

Current Data Parameters

NRME GR-21-59
EXPNO 540
PROCNO 1
FZ - Acquisition Parameters
Date_ 20211208
Time 7.39
INSTRUM spect

PROBHD 5 mm PABBO BB/
PULFROG o
jvs)
SOLVENT
NS
Ds
SWH

F2 - Processing parameters
sI 36

ER 95 MHz
WOW E

SSB 0

LB 0.30 Hz
cB 0

PC

urrent Data Parameters
NAME GR-21-59
EXPNO 550
PROCNO 1

F2 - Acquisition Parameters
Date_ 20211207
Time 16.34
INSTRUM
PROBHD 5
PULPROG
D
SOLVENT
NS

Ds

SWH

CHANNEL f1
125.9077573 MHz
13C

9.23
244.00000000

CHANNEL f£2
500.678

13.¢

0.

0.
F2 - Processing parameters
51 32768
SF
WoW
SSB o
LB 1.00 Hz
GB 0
FC 1.40



Sample Name  HRMS22121]AN13 Position vial 13 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Some Jons Missed
Data Filename  SH-20-62.d ACQ Method ISOCRATIC.m Comment Acquired Time 1/21/2022 12:01:17 PM

%10 & |+ Scan:1 (0.4 min) SH-20-62.d

154.1640

1.3 OMe

755.1659

o
b
756.1651

0.3

0.2

757.1675

0.1

756 757 758
Counts vs. Mass-to-Charge (m/z})

"H NMR, CDCls, 400 MHz

VDA OYWB®NET DO =0 T T o -
M= E®EEONNOMC OO TM ~ o
SO NN N 000 w0 D [ -
GR-21-50 Ll o o ol o S o S R R T < ™
Q.o o, 0
N A N7
S /U\ S
/N N N,
F3C B Bn CF3
oH 52,000 usec
DE 6.50 usec
3ao TE 300.0 K
D 1.00000000 sec
OMe o 1

13.20 usec
13.00000000 W

._)I\LJJM\_,L_A . BN . | T

11 10 9 8 7 6 5 4 3 2 1 0 ppm
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GR 21 60
DRONMMMN A NS ODOWNM
] W o) [ 0 o] OV D 80 @ )
SVl o o O) €0 0O €0 D D W) w0
[T R A EA A IS IS I B SN I R B B o
A A A A A A A AA A A A

NS

3C NMR, CDCl3, 125 MHz

113.04
106.29
77.27

122.16
77.02
T6.76

——56.66
T—55.36

Q.0 o, 0
SR
N~ N
F3C B Bn CF3

3ao
OMe
I l | | L | L
T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
9F NMR, CDCl3, 376 MHz
GR-21-60
s
“
@ e o,
ST\ s
N/Q\Nj
F3C B Bn CF,4
3ao
OMe
I T T T I T I T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 ppm
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Current Data Parameters

NAME GR-21-60
EXPNO 370
PROCNO 1

F2 - Acquisition Parameters
20211206
14.58
spect
5 mm PATXI 1H/
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 2048

4
29761.904 Hz
0.454131 Hz
1.1 sec

usec
usec
303.0 K
2.00000000 sec
0.03000000 sec
1

CHANNEL f1 =

.9077573 MH
13C
9.23 usec

244,00000000 W

CHANNEL f2 =
500.6783527
1"
CPDPRG[2 waltzlé
PCPD2 80.00 usec
PLWZ 13.60000038 W
PLW12 0.08B40500 W
PLW13 0.05657900 W
F2 - Processing parameters
51 32768

.8951680 MHz
EM

urrent Data Parameters

NAME GR-21-60
EXPNC 350
PROCNO 1
F2Z - Acgquisition Parameters
Date_ 20211206
Time 18.10
INSTRUM spect
PROEHD 5 mm PABEO BB/
PULPROG zgfhiggn.2
™D 131072
SOLVENT Cpci3
NS 16
Ds 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340032 sec
RG 201.48
DwW 5.600 usec
E 6.50 usec
E 300.0 K
D1 1.00000000 sec
D11 0.03000000 sec
D1z 0.00002000 sec
TDO 1
CHANNEL f1 =
SFO1 376.4894122 MHz
NUC1 19F
1 15.00 usec
PLW1 21.00000000 W

CHANNEL £2

PD. u
PLW2 13.00000000 W
PLW1Z 0.27963993 W
FZ - Processing parameters
5T 65536

F 376.5270650 MHz
WDW EM
SEB 0
LB 0.30 Hz
CB o
FC 1.00



Sample Name HRMS221211AN29 Position vial 29 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM cCalibration Status
Data Filename  BK-0ld ACQ Method ISOCRATIC.m Comment Acquired Time

x10 4 |+ Scan:1 (0.4 min) BK-O1.d

Some Tons Missed
1/21/2022 12:51:08 PM

4.2

*1 0
.0 o,
3.6 .
F3C B N Bn CF3
3.4

3.2
3 3ao

2.8+
2.6
2.4+
2.2

017

2]

8

1.8
1.6
1.4
1.2

14

3021698

0.8
0.6
0.4
0.2

1 L 1 1 1 L 1 1
795 796 797 798 792 800 801 802 =803 =804 805 806 807 808 =209 =810
Counts vs. Mass-to-Charge (m/z)

'H NMR, CDCl3, 400 MHz

297
294
.286
280
260

7
7
7
7
7.
7
7
7
7

—6.014
4,675
2.857

SH 21 %;%

ata Parame

.00\
4.06,
2.00-
4.05 =
6.06-
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3C NMR, CDCl3, 125 MHz

SH-21-09
Current Data P meters
n W o ~ NAME -21-09
© W ~ —H oo =} wn EXPNO 520
. e e . ™Moo @0 ) EROCNO 1
o @@ o @ e . .
3 2 ﬁ ﬁ ﬁ S E: {: [\f g g F2 - Acquisitlon Parameters
‘ \ \V | V ‘ | Date_ 20220105
Time 13.26
\ ‘ \ INSTRUM spect
5 mm PATXI 1H/
30
Ph™ /@\ “Ph
N
Ms M
S
4 S
F2 - Processing parameters
5I 32768
SF 125.8951680 MHz
" N . WoW EM
" " s o " 558 0
LB 1.00 Hz
GB [
PC 1.40
T T T T T T T T T T T T T T T T 1
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
Sample Name HRMS22121JAN30 Position Vial 30 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Some Ions Missed
Data Filename  BK-02.d ACQ Method ISOCRATIC.m Comment Acquired Time 1/21/2022 12:54:19 PM
x10 4 |+ Scan:1 (0.5 min) BK-02.d
4,_
3.84
3.6
3.4 Ph~\ /@\ “Ph
N
3.2 / \
Ms 4 Ms
2
2.8
2.6
2.44
2.2
24
1.84
1.64
1.4
1.2
1
0.8+
0.6
Q.44
0.2
0 T T . : T T T . T T T T "
432 433 434 435 436 437 438 439 440 441 442 443

Counts vs. Mass-to-Charge (m/z)
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"H NMR, CDCl3, 400 MHz

O MO MmO R oM g o oW mm w o
NO M EWWwmW M Ao m Mo ™o~
MO AN NO 00O A A I A o W
o e e Ll el ol ol ol ol ol ol el oo [
[ B |
%W = \ .'// ‘ | Current Data Parameters
| Desktop
320
1
Br F2 - Acquisition Parameters
Q Date 20220107
SH-21-13 Time 11.16
INSTRUM spect
/ \ PROEBHD 5 mm PAEEO EB/
Ph—\ /Ph PULPROG 2930
N D 65536
SOLVENT CDC13
/ \ NS ]
Ms Ms DS ) 0
SWH 9615. 385 Hz
FIDRES 0.146719 Hz
a0 3.4078720 sec
5a RG 129.57
DW 52.000 usec
E 6.50 usec
£ 0K
D1 1.00000000 sec
DO 1
= CHANNEL f1 =
1 400.1629712 MHz
NUC1 1B
Pl 13.20 usec
PLW1 13.00000000 W
F2 - Processing parameters
51 65536
SF 400.1605103 MHz
WDW 1
SsB o
18 0.30 Hz
GB o
PC 1.00
n Lol
— —_— - - - . S S
T T I T T I T T I T I I T T T T I T T T
9.0 85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 1.5 1.0 05 0.0 ppm
L / P
8|5 8 =8 8 g
o (w - oo « L]
2
SH 21 13
3C NMR, CDCl3, 125 MHz
Current Data Parameters
DI~ 0O MmO M O NAME SH-21-13
WO OWEWW= SO - [ (=1 W ooy EXPNO 330
@ RN o ™~ DPROCNG ;
T T O O D 00 0 0 o0 0 O . - - cr L
IO NN NN O - -~ Q0 o o= — O
A A A A A A A A A A A A [=)] -~ - uy - ™ rz - Acquisitinn Parameters
[ A Date_ 20220107
T ‘ / ‘ \V \ / \ / Time 8.42
INSTRUM spect
PROBHD 5 mm PATXI 1H/
PULPRCG zgpg30
TD 6
Br SOLVENT
NS
Ds
/ \ SWH Hz
Ph—\ /Ph FIDRES Hz
N N AQ sec
/ N \ RG
oW usec
MS MS DE usec
TE 300.0 K
D1 2.00000000 sec
B5a D11 0.03000000 sec
TDO 1
CHANNEL f1
125. 9077573
13C
9.23 usec
244.00000000 W
CHANNEL f2
SFO2 500.6783527 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 B0.00 usec
PLWZ2 3.60000038 W
PLW1Z 0.08840500 W
PLW13 0.05657900 W
F2 - Processing parameters
5T 32768
SF 125.8951680 MHz
I J J WO EM
.l:" o 35B 0
g y W LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Sample Name HRMS221281AN23 Position vial 23 Instrument Name
Inj Vol 1 InjPosition SampleType Sample
Data Filename  BK-06.d ACQ Method ISOCRATIC.m Comment

Instrument 1

User Name
IRM Calibration Status
Acquired Time

Some Ions Missed
1/28/2022 12:45:37 PM

x10 4 |+ Scan:1 (0.5 min) BK-06.d

4.6
4.4
4.2

4,
3.8
36l Ph—\
3.4
3.2

3
2.8
2.6
2.4
2.2

24

590.0613

588.0614

1.8
1.6
1.4
1.2

1_
0.8
0.6
0.4
0.2

5910630

89,0647

52.0590

0 I du _ - | | |
574 576 578 580 582 584 586 588 590 592
Counts vs. Mass-to-Charge (m/z)

SH 21 18B

'H NMR, CDCl3, 400 MHz

P L) N Ph

O~
=z

OMe

.

2.00

1.01- E
g

3.08!
4.31
210
2.05
3.02)-
06
01,7

~34a78

o -
o«
=3
w
r

1 10 9 8

100

ppm

600 502 504

Current Data Parameters
NAME SH-21-18
1 330

F2 - Acquisition Parameters
Date_ 20220124
Time 1

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULFROG z2g30

TD
SOLVENT
NS

ns




SH 21 18B

159.61

r134.71
[r134.63

i

r130.08

.71

56 Ome

3C NMR, CDCl3, 125 MHz

Current Data Parameters

™ @
o

EXPNO
\D- PROCNO 1

56.16
55.35
54.41

-

F2 - RAcquisition Parameters
Date_ 20220127
13.23

Time
spect
PATXI

—41.81
T—39.57

N7

INSTRUM

5 mm

9.23 usec

1 T T T T T T
170 160 150 140 130 120 110

Sample Name
Inj Vol
Data Filename

HRMS22125]AN24

1

NG-20-121.d

Position

T T
100 90

Vial 24

InjPosition

ACQ Method

ISOCRATIC.m

80 70 60 50 40 30 20

ppm

Instrument 1
Sample

User Name
IRM Calibration Status
Acquired Time

Instrument Name
SampleType
Comment

Some Ions Missed
1/25/2022 12:47:09 PM

x10 %

1.6+
1.554
1.5+
1.454
1.4+
1.354
1.34
1.254
1.29
1.154
1.14
1.054
14
0.95-
0.9
0.85 1
0.84
0.75-
0.7
0.65
0.6
0.554
0.5
0.454
0.4+
0.35+4
0.34
0.254
0.2+
0.154
Q.14
0.054
(o R

+ Scan:1 (0.6 min) NG-20-121.d

—
Ph™ N

M

5b

Br
/ \
N \

Ms

OMe

s
N Ph

£37.0985

6350096

636.1024
6360999

638.0979

|.||JJ|I T

632

@
E1—640.0808

634 636 3g 0O 642 644 646
Counts vs. Mass-to-Charge (m/z)
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SH-Z1-06

I '

"H NMR, CDCl3, 400 MHz

/\ /\
Ph N N N Ph
/ \

Ms Ms

5 CyHe

Y J

FEIGNEIO =1 o™ évn
EEEREE cle QQ|e =2l
~|od|<f i || |+~ oo o3| oild]|ed
T T I T I T

1
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SE 21 06 3C NMR, CDCls3, 125 MHz
HOO AW ONNDI- T O AA
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L R T T TR R T = A ] ™ O~ — oMM M o
M o OO OV DO 0 W3 . EEE D PR . .
T MO N NN NN O = -~ 9 O = — oy ™M ™ ™
A A A A A A A A A A A A A A (=2} |l Sl [Ta Tyl =, oM o™ —
= |
TR | N VAR VA
Br
Ph—\ /\ /Ph
N N N
/ \
Ms Ms
5¢c C4Hg
impurity
T T T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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Current Data Parameters

NAME SH-21-06
EXPNO 550
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220104
Time 18.31
INSTRUM spect
PROBHD 5 mm FAEBO EB/
PULPROG 2g30
TD 65536
SOLVENT CDC13

51

5F

WDW EM
S55B )

LB 0.30 Hz
GB 0

PC 1.00

Current Data Parameters

NAME SH-21-06
EXPNO 370
PROCHNO 1

F2 - Acquisition Parameters
20220322
21.49
spect
5 mm PATXI 1H/
zgeg30
65536
CDCLl3
2048

4
29761.904
0.454131
1.1010048
107.78
16.800 usec
6.50 usec
300.2 K
1.00000000 sec
0.03000000 sec
1

sec

CHANNEL f1 =
125.9077573 MHz
13C

9.23
244,00000000 W

CHANNEL f2 =
500.6763527 MHz
1H

CPDPRG[2 waltzlé
PCPDZ 80.00 usec
PLW2 13.60000036 W
PIW1Z 0.08840500 W
PLW1Z 0.05657900 W
F2 - Processing parameters
51 32768
SF 125.8951680 MHz
WDW EM
55B a
LB 1.00
GB a



Sample Name

Inj Vol

Data Filename  BK-07.d

HRMS22128]AN24
1

vial 24 Instrument 1

Sample

Instrument Name User Name
SampleType

Comment

Position
InjPosition

ACQ Method ISOCRATIC.m Acquired Time

IRM cCalibration Status

Some Ions Missed
1/28f2022 12:48:44 PM

x10 4+
5,
4.8
4.6
4.4
4.2
44
3.8
3.64
3.4
3.2
32
2.8
2.64
2.4
2.2
2_
1.8
1.6
1.4+
1.2
14
0.8
0.6
0.4+
0.2

+ Scan:1 (0.6 min) BK-07.d Subtract

646.1227

644.1240

Ph—\

(/)\Z

5¢c

C4Hg

645.1255
647.1247

£48.1221

o

SH-21-03

N A TR liy TITH X P P
540 642 G644 646 548 650 652
Counts vs. Mass-to-Charge (m/z)

'H NMR, CDCl3, 400 MHz

Br
—~ A N\~
Ph N N Ph
Ms Ms
F F
5d OMe
,vl_, L LJL | A
g o
s B sREEE (@B
own|T - |r|—=|r|™ [+10¢]
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm

103

554

656 558 560
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Sample Name HRMS22121FEB20 Position Vial 20 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Some Ions Missed
Data Filename  GR-22-19.d ACQ Method ISOCRATIC.m Comment Acquired Time 2/21/2022 12:34:10 PM
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Sample Name HRMS22125JAN23 Position Vial 23 Instrument Name Instrument 1 User Name

Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Some Ions Missed
Data Filename  NG-20-131.d ACQ Method ISOCRATIC.m Comment Acquired Time 1/25/2022 12:44:05 PM
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Sample Name HRMS22121FEB19 Position Vial 19 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Some Ions Missed
Data Filename  GR-22-ST.d ACQ Method ISOCRATIC.m Comment Acquired Time 2/21/2022 12:31:31 PM
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3C NMR, CDCls, 125 MHz
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