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1. General Information ,:(Comment [N]: spelling corrected

Until mentioned otherwise, all reactions were carried out under nitrogen atmosphere in
flame-dried glassware. All reactions were monitored by Thin Layer Chromatography (TLC)
and visualization was effected with UV and/or by developing in iodine. Melting points were
recorded on a Precision melting point apparatus and are uncorrected. NMR spectra were
recorded on a ﬂ3ruker]Avance spectrometer at 300/400/500 MHz ('H), 75/100/125 MHz (13C),
121/162 MHz (3'P) and 282/376 MHz ('°F). Chemical shifts are reported in § (ppm) relative
to TMS as the internal standard for 'H and 3C. To describe spin multiplicity, standard
abbreviations such as s, d, t, g, m, dd referring to singlet, doublet, triplet, quartet, multiplet
and doublet of doublet respectively, are used. The ESI-HRMS spectra were recorded on
Agilent 6520- Q-TofLC/MS system.

The starting substrates i.e. trisubstituted-pyrylium tetrafluoroborate salts' and diazo
compounds? were synthesized according to standard protocols. All other chemicals and
catalysts were purchased from commercial sources and used as received.

]
/]
]
I
i
1
]
]
]
]
i
I
1
1]
]
]
]
7
I
1
1]
]

2. General Procedures

General procedure for the reaction of 2,4,6-trisubstituted pyrylium tetrafluoroborate
salts 1 with diazo compounds 2
In an oven dried 25 mL round bottom flask equipped with a magnetic stirring bar, the

trisubstituted pyrylium tetrafluoroborate salt 1 (0.4 mmol) and diazo substrate 2 (0.2 mmol)
were dissolved in anhydrous CH;CN (5.0 mL) followed by dropwise addition of DBU (0.4
mL, 0.3 mmol) in the reaction mixture. The resulting reaction mixture was stirred at room
temperature until reaction completion (2-6 h; TLC monitoring). The reaction mixture was
concentrated under reduced pressure and diluted with water (10 mL). The crude product was
extracted with dichloromethane (10 mL x 3) and the organic layer was washed with brine (5
mL x 3), dried over Na,SO, and concentrated under reduced pressure. The crude product was
purified by column chromatography on neutral silica gel (100-200 mesh) using hexane/ethyl
acetate as eluent to afford the pure product 3.

General procedure for conversion of pyrazole-chalcones 3 into indenyl-pyrazoles 4
In an oven dried 25 mL round bottom flask equipped with a magnetic stirring bar, the

sulfonylated pyrazole-chalcone 3 (0.1 mmol) and NaBH, (15 mg, 0.4 mmol) were taken in
toluene (5.0 mL). The reaction mixture was stirred at room temperature until reaction
completion (2-4 h; TLC monitoring) and 1N acetic acid (2.0 mL, excess) was added. After
stirring at room temperature for additional 15 minutes, the reaction mixture was diluted with
water (5 mL) and extracted with ethyl acetate (5 mL x 3). The organic layer was washed with
brine (5 mL x 3), dried over Na,SO, and concentrated under reduced pressure. The crude
product was purified by column chromatography on neutral silica gel (100-200 mesh) using
hexane/ethyl acetate as eluent to afford the pure product 4.

3. Details of Variable Temperature NMR Experiments
In order to record 1H NMR at variable temperatures, a 33.3 mM solution of 3¢ was prepared

freshly and NMR was recorded at 223K, 300K and 323K (Figure 1). The singlets at 3.80 ppm
and 3.75 ppm are for -OMe group in the major and minor isomers, respectively which are



little shielded at. The “doublets” for PO(OMe), group in major and minor isomers are not
resolved well at 223 and 300K, either due to slow intermediate exchange causing peak-
broadening or due to shielding of the minor doublet (notably, the -OMe peak in the minor
isomer is also shielded at 223K). However at 323 K, both the doublets for minor as well as
for the major tautomer are well resolved and appear at 3.68 ppm (PJyp = 11.3 Hz) and 3.66
ppm (CJy.p= 11.4 Hz), respectively.?
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Figure 1. '"H NMR spectrum of 3¢ recorded at variable temperatures

4. Details of X-ray Analysis of 3a
A good quality single crystal of compound 3a of size 0.20 x 0.19 x 0.16 mm, was selected

under a polarizing microscope and mounted on a glass fibre for data collection. Single crystal
X-ray data for compound 3a was collected on the Rigaku Kappa 3 circle diffractometer
equipped with the AFC-12 goniometer and enhanced sensitivity (HG) Saturn724+ CCD
detector in the 4x4 bin mode using the monochromated Mo-Ka radiation generated from the
microfocus sealed tube MicroMax-003 X-ray generator equipped with specially designed

confocal multilayer optics. Data collection was performed using o-scans of 0.5° steps at
293(2) K. Cell determination, data collection and data reduction was performed using the
Rigaku CrystalClear-SM Expert 2.1 b24 software.* Structure solution and refinement were
performed by using SHELX-97.° Refinement of coordinates and anisotropic thermal



parameters of non-hydrogen atoms were carried out by the full-matrix least-squares method.
The hydrogen atoms attached to carbon atoms were generated with idealized geometries and
isotropically refined using a riding model.

Crystallization: Crystals of compound 3a were grown from the solvent DCM:MeOH (1:3)
by slow evaporation method (Figure 2; Table 1).

Figure 2. ORTEP diagram drawn with molecule of solvent of crystallization with 30%

ellipsoid probability for non-H atoms of the crystal structure of compound 3a determined at
293 K

Table 1 Crystal data and structure refinement details for 3a

Compound 3a
Empirical formula Cys H3 N>, O4 P
Formula weight 458.43
Crystal System Triclinic
Space group P-1
a(A) 8.83667(15)
b (A) 12.0256(2)
c(A) 12.1039(2)
a () 83.6482(15)
A°) 74.9958(16)
v (°) 70.8882(16)
V(A3) 1173.43(4)
Z 2
D, (g/cm?) 1.297
Fooo 480
w(mm-') 1.328
O (°) 72.72
Total reflections 10050
Unique reflections 4092
Reflections [/> 26(/)] 3651
Parameters 305
Rint 0.1042
Goodness-of-fit 1.067
R [F?> 206(F?)] 0.0753
wR (F?, all data) 0.2172
CCDC No. 2038874
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6. Characterization Data

Dimethyl (£)-(3-(3-0x0-1,3-diphenylprop-1-en-1-yl)-4-phenyl-1H-pyrazol-5-
yl)phosphonate (3a)

White solid; isolated yield 72% (66 mg). R, 0.50 (70% EtOAc/hexane); Mp 159-160 °C; 'H
NMR (300 MHz, CDCl;) 6 7.76 (d, J = 7.5 Hz, 2H), 7.45 (t, J = 7.3 Hz, 1H), 7.32 (t, /= 7.6
Hz, 2H), 7.14-7.24 (m merged with solvent peak, 6H), 7.06-7.09 (m, 2H), 6.96-7.01 (m, 3H),
3.55 (d, *Ju.p= 11.4 Hz, 6H); 13C NMR (75 MHz, CDCl;) & 191.60, 143.52, 139.12, 137.74,
132.96, 130.76, 129.80, 129.49, 128.67, 128.42, 128.38, 128.16, 128.02, 127.79, 127.66,
127.26, 53.16 (d, 2Jcp = 5.3 Hz); 3'P NMR (162 MHz, CDCl;) & 10.90 (s); HRMS for
Cy6Ha3N,04P: caled. (MH™): 459.1468, found: 459.1464

Selected X-ray crystallographic data for 3a, C,sHy;N,O4P, M = 458.43, Triclinic, P -1, a =
8.83667(15) A, b =12.0256(2) A, c = 12.1039(2) A, V' =1173.43(4) A3, a = 83.6482(15) °, B
= 74.9958(16)°, y = 70.8882(16)°, Z= 2, D.= 1.297 g/cm?, w(Mo-Ka) = 1.328 mm-!, F(000)
= 480, Reflections collected: Unique 10050/4092 [R(int) = 0.1042]. Final R indices [/>
26(1)], R1 =0.0753, wR, =0.2172.

Dimethyl (2)-(3-(3-0x0-3-phenyl-1-(p-tolyl)prop-1-en-1-yl)-4-phenyl-1H-pyrazol-5-
yl)phosphonate (3b)

Yellow solid; isolated yield 69% (65 mg). R;0.50 (70% EtOAc/hexane); Mp 151-153 °C; 'H
NMR (300 MHz, CDCls) & 7.76 (d, J = 7.5 Hz, 2H), 7.46-7.50 (m, 1H), 7.33-7.38 (m, 2H),
7.13-7.21 (m, 5H), 7.03 (br s, 5H), 3.61 (d, 3Jyp= 11.4 Hz, 6H), 2.28 (s, 3H); 1*C NMR (75
MHz, CDCl3) 6 191.44, 143.49, 139.80, 137.85, 136.21, 132.73, 130.80, 129.71, 129.14,
128.56, 128.25, 127.96, 127.88, 127.60, 127.13, 126.74, 53.10 (d, 2Jcp= 5.5 Hz), 21.20; 3'P
NMR (121 MHz, CDCl;) & 10.97 (s); HRMS for C,7H,5N,0O4P: caled. (MHY): 473.1625,
found: 473.1630



Dimethyl (£)-(3-(1-(4-methoxyphenyl)-3-oxo-3-phenylprop-1-en-1-yl)-4-phenyl-1H-
pyrazol-5-yl)phosphonate (3¢)

Yellow solid; isolated yield 64% (62 mg). Ry 0.50 (80% EtOAc/hexane); Mp 84-92°C; 'H
NMR (300 MHz, CDCl;): (major/minor in 1:0.70 ratio) 6 12.30 (br s, 1H), 7.75 (d, J = 7.3
Hz, 2H, major), 7.56 (d, J = 7.4 Hz, 2H, minor), 7.44-7.49 (m, 2H, minor), 7.26-7.37
(mmerged with solvent peak, 10H), 7.12-7.18 (m, 5H), 7.05-7.07 (m, 4H), 6.74-6.79 (m, 3H),
6.67 (d, J = 8.3 Hz, 2H, minor), 3.76 (s, 3H, major), 3.70 (s, 3H, minor), 3.61 (d, *Jyp=11.4
Hz, 12H); 3C NMR (75 MHz, CDCls) 6 192.07, 191.28, 160.88, 159.98, 143.27, 138.04,
137.73, 132.71, 132.69, 131.47, 131.38, 131.05, 130.81, 130.07, 129.70, 129.47, 128.63,
128.52, 128.38, 128.29, 128.23, 127.95, 127.81, 127.65, 127.22, 126.43, 125.59, 113.92,
113.45, 55.35, 55.18, 53.14 (d, %2Jc.p= 5.5 Hz); 3'P NMR (162 MHz, CDCI;): (major/minor in
1:0.66 ratio) & 10.95 (s, major), 10.20 (s, minor); HRMS for C,;H»sN,OsP: caled. (MH™):
489.1574, found: 489.1576

Dimethyl (2)-(3-(1-(4-chlorophenyl)-3-oxo-3-phenylprop-1-en-1-yl)-4-phenyl-1H-
pyrazol-5-yl)phosphonate (3d)

Yellow solid; isolated yield 50% (49 mg). R, 0.50 (65% EtOAc/hexane); Mp 113-115°C; 'H
NMR (400 MHz, CDCl;) 6 7.71 (d, J = 7.3 Hz, 2H), 7.42 (t, J = 7.4 Hz, 1H), 7.30 (t, J=7.7
Hz, 2H), 7.09-7.18 (m merged with solvent peak, SH), 7.04-7.07 (m, 2H), 6.98-7.01 (m, 3H),
3.52 (d, 3Jyp=11.5 Hz, 6H); 3C NMR (100 MHz, CDCls) 6 191.46, 142.61, 137.62, 137.58,
135.45, 132.99, 130.60, 129.67, 129.21, 128.63, 128.59, 128.38, 128.14, 127.91, 127.75,
127.41, 53.17 (d, 2Jcp= 5.3 Hz); 3'P NMR (162 MHz, CDCl3): (major/minor in 1:0.04 ratio)
0 12.92 (s, minor), 10.45 (s, major); HRMS for C,sHp,CIN,O4P: caled. (MH™): 493.1078,
found: 493.1079

Dimethyl (£)-(3-(1-(4-bromophenyl)-3-oxo-3-phenylprop-1-en-1-yl)-4-phenyl-1H-
pyrazol-5-yl)phosphonate (3e)

White solid; isolated yield 48% (51 mg). R, 0.50 (65% EtOAc/hexane); Mp 130-132 °C; 'H
NMR (300 MHz, CDCls): (minor tautomer in traces) 6 7.70-7.73 (m, 2H), 7.40-7.46 (m, 1H),
7.25-7.33 (m, 4H), 7.10-7.12 (m, 2H), 7.05-7.08 (m, 3H), 6.99-7.02 (m, 3H), 3.53 (d, *Jyp=
11.5 Hz, 6H); *C NMR (75 MHz, CDCls) 4 191.43, 142.67, 138.03, 137.56, 132.95, 131.52,
130.55, 129.63, 129.42, 128.60, 128.33, 128.07, 127.91, 127.74, 127.38, 123.75, 53.15 (d,
2Jep = 5.5 Hz); 3'P NMR (121 MHz, CDCls): (major/minor in 1:0.03 ratio) 8 12.95 (s,
minor), 10.41 (s, major); HRMS for C,sHp,BrN,O4P: calcd. (MH"): 537.0573, found:
537.0578

Dimethyl (Z)-(4-(4-methoxyphenyl)-3-(3-(4-methoxyphenyl)-3-oxo-1-phenylprop-1-en-1-
yl)-1H-pyrazol-5-yl)phosphonate (3f)

Yellow solid; isolated yield 65% (67 mg). R, 0.50 (85% EtOAc/hexane); Mp 84-86 °C; 'H
NMR (300 MHz, CDCl;): (major/minor in 1:0.24 ratio) & 7.78 (d, J = 7.9 Hz, 2H, major),
7.55-7.63 (m, 2H, minor), 7.19-7.43 (m merged with solvent peak, 13H), 7.05 (d, J = 8.1 Hz,
2H, major), 6.85 (d, J = 8.2 Hz, 2H, major), 6.66-6.80 (m, 3H, minor), 6.56 (d, J = 8.2 Hz,
2H, major), 3.85 (s, 3H, major), 3.80 (s, 3H, minor), 3.72 (d, 3Jyp = 11.5 Hz, 6H, minor),
3.65, 361 (s, 3H, major and d, 6H major merged together); *C NMR (75 MHz, CDCl;) &

6



191.08, 163.51, 158.66, 142.38, 139.30, 131.04, 131.00, 130.64, 130.59, 129.28, 128.38,
128.15, 127.93, 123.06, 113.53, 113.14, 55.46, 54.95, 53.10 (d, 2Jc.p = 5.6 Hz); 3'P NMR
(121 MHz, CDCls): (major/minor in 1:0.09 ratio) & 13.47 (s, minor), 11.50 (s, major); HRMS
for Co3H»7N,0¢P: calecd. (MH™): 519.1679, found: 519.1682

Dimethyl (£)-(3-(1,3-bis(4-methoxyphenyl)-3-oxoprop-1-en-1-yl)-4-(4-methoxyphenyl)-
1H-pyrazol-5-yl)phosphonate (3g)

Yellow solid; isolated yield 61% (67 mg). Ry 0.50 (90% EtOAc/hexane); Mp 77-80 °C; 'H
NMR (400 MHz, CDCls): (major/minor in 1:0.12 ratio) 6 7.79 (m appearing as d, J = 8.8 Hz,
2H, major), 7.54-7.57 (m, 2H, minor), 7.33-7.36 (m, 2H, minor), 7.22-7.26 (m merged with
solvent peak, 2H, major), 7.17-7.19 (s, 1H, major merged with m, 1H, minor), 7.06-7.09 (m,
2H, major), 6.89-6.91 (m, 3H, minor), 6.84-6.88 (m, 2H, major),6.73-6.77 (m, 2H,
majormerged with m, 2H, minor), 6.56-6.60 (m, 2H, major), 3.86 (s, 3H, major), 3.81 (s, 3H,
minor), 3.80 (s, 3H, minor), 3.78 (s, 3H, major), 3.75 (s, 3H, minor), 3.67 (d, 3Jyp= 11.4 Hz,
6H, minor), 3.67 (s, 3H, major), 3.65 (d, 3Ju.p = 11.4 Hz, 6H, major); 3C NMR (100 MHz,
CDCls) 6 189.86, 163.42, 160.73, 158.67, 142.09, 131.57, 131.26, 130.96, 130.88, 129.41,
127.93, 127.72, 126.11, 123.12, 113.91, 113.52, 113.18, 55.48, 55.37, 54.98, 53.13 (d, 2Jcp=
5.6 Hz); 3'P NMR (162 MHz, CDCl3): (major/minor in 1:0.13 ratio) 6 11.60 (s, major), 10.77
(s, minor); HRMS for C,9H,9N,O5P: caled. (MH): 549.1785, found: 549.1776

Dimethyl (2)-(3-(1-(4-methoxyphenyl)-3-o0xo0-3-(p-tolyl)prop-1-en-1-yl)-4-(p-tolyl)-1H-
pyrazol-5-yl)phosphonate (3h)

Yellow solid; isolated yield 67% (69 mg). R, 0.50 (70% EtOAc/hexane); Mp 84-92°C; 'H
NMR (300 MHz, CDClj): (major/minor in 1:0.25 ratio) & 7.67 (d, J = 7.6 Hz, 2H, major),
7.47 (d, J = 7.8 Hz, 2H, minor), 7.26-7.29 (m, 5H), 7.15-7.18 (m merged with solvent peak,
6H), 7.04-7.09 (m, 4H), 6.84-6.87 (m appearing as d, J = 7.6 Hz, 3H), 6.73-6.79 (m, 4H),
3.79 (s, 3H, major), 3.75 (s, 3H, minor), 3.64 (d, 3Jyp = 11.4 Hz, 12H), 2.39 (s, 3H, major),
2.37 (s, 3H, minor), 2.34 (s, 3H, minor), 2.17 (s, 3H, major); 3C NMR (75 MHz, CDCl;) 8
191.62, 190.88, 160.80, 159.93, 143.54, 143.48, 142.67, 137.56, 136.74, 135.43, 135.28,
131.59, 130.97, 129.93, 129.58, 129.43, 129.18, 128.96, 128.90, 128.83, 128.73, 128.41,
128.23, 127.77, 126.63, 125.88, 113.91, 113.49, 55.36, 55.19, 53.14 (d, 2Jcp= 5.6 Hz), 53.11
(d, ZJc.p= 5.5 Hz), 21.65, 21.61, 21.28, 21.08; 3'P NMR (162 MHz, CDCls): (major/minor in
1:0.60 ratio) & 11.31 (s, major), 10.53 (s, minor); HRMS for C,0H»9N,OsP: caled. (MH™):
517.1887, found: 517.1883

Diethyl (£)-(3-(3-0x0-1,3-diphenylprop-1-en-1-yl)-4-phenyl-1H-pyrazol-5-
yl)phosphonate (3i)

Yellow solid; isolated yield 47% (46 mg). R;0.50 (70% EtOAc/hexane); Mp 133-135 °C; 'H
NMR (400 MHz, CDCls) ¢ 12.25 (br s, 1H), 7.76 (t, J = 6.9 Hz, 2H), 7.43-7.47 (m, 1H),
7.29-7.35 (m, 4H), 7.21-7.24 (m, 3H), 7.14-7.17 (m merged with solvent peak, 3H), 7.01-
7.03 (m, 3H), 3.85-4.05 (m, 4H), 1.08 (t, “Ji.p = 6.9 Hz, 6H); 13C NMR (75 MHz, CDCl;)
191.64, 139.25, 137.79, 132.67, 130.95, 129.80, 129.34, 128.60, 128.34, 128.21, 128.07,
127.95, 127.81, 127.66, 127.54, 127.09, 62.80 (d, 2Jcp = 5.2 Hz), 15.91 (d, 2Jc.p = 6.8 Hz);



3IP NMR (162 MHz, CDCls) 6 7.37 (s); HRMS for C,3H,7N,O4P: caled. (MH"): 487.1781,
found: 487.1780

Diethyl (£)-(3-(1-(4-methoxyphenyl)-3-oxo-3-phenylprop-1-en-1-yl)-4-phenyl-1H-
pyrazol-5-yl)phosphonate (3j)

Yellow solid; isolated yield 43% (44 mg). R;0.50 (80% EtOAc/hexane); Mp 147-150 °C; 'H
NMR (300 MHz, CDCls): (major/minor in 1:0.13 ratio) 8 7.78 (d, J = 7.5 Hz, 2H, maj), 7.53-
7.56 (m, 2H, min), 7.48 (t, J = 7.2 Hz, 1H, maj), 7.34-7.39 (m, 4H), 7.18-7.29 (m merged
with solvent peak, 12H), 7.05-7.10 (m, 5H), 6.70-6.77 (m, 4H), 3.88-4.11 (m, 8H), 3.77 (s,
3H, maj), 3.73 (s, 3H, min), 1.13 (t, /= 7.1 Hz, 12H); *C NMR (75 MHz, CDCl;) § 191.36,
160.75, 159.75, 143.72, 138.09, 132.42, 131.56, 131.08, 131.02, 130.11, 129.70, 129.39,
128.64, 128.46, 128.11, 127.86, 127.55, 127.05, 126.32, 125.43, 113.83, 113.19, 62.80 (d,
2Jep = 5.3 Hz), 55.30, 55.10, 15.89 (d, 3Jcp = 6.9 Hz); 3'P NMR (121 MHz, CDCl;):
(major/minor in 1:0.03 ratio) & 9.29 (s, minor), 7.52 (s, major); HRMS for CgH,9N,OsP:
calcd. (MH"): 517.1887, found: 517.1882

Diethyl (Z)-(3-(1-(4-chlorophenyl)-3-oxo-3-phenylprop-1-en-1-yl)-4-phenyl-1H-pyrazol-
5-yl)phosphonate (3k)

White solid; isolated yield 36% (37 mg). R, 0.50 (65% EtOAc/hexane); Mp 157-159°C; 'H
NMR (300 MHz, CDCls) 6 12.38 (br s, 1H), 7.78 (d, /= 7.1 Hz, 2H), 7.46-7.51 (m, 1H), 7.36
(t, J=7.4 Hz, 2H), 7.15-7.24 (m merged with solvent peak, 7H), 7.07-7.08 (br m, 3H),3.88-
4.07 (m, 4H), 1.11 (t, “Jup = 6.9 Hz, 6H); 13C NMR (75 MHz, CDCl;) & 191.49, 142.87,
137.69, 137.66, 135.35, 132.83, 130.76, 129.72, 129.17, 128.60, 128.55, 128.28, 128.07,
127.86, 127.82, 127.67, 127.28, 62.89 (d, 2Jc.p= 5.4 Hz), 1591 (d, 2Jcp= 6.8 Hz); 3*'P NMR
(162 MHz, CDCls) 6 7.04 (s); HRMS for C,3H,sCIN,O4P: calcd. (MH™): 521.1391, found:
521.1384

(£)-1,3-Diphenyl-3-(4-phenyl-5-(phenylsulfonyl)-1H-pyrazol-3-yl)prop-2-en-1-one (31)
White solid; isolated yield 70% (69 mg). R, 0.50 (40% EtOAc/hexane); Mp 181-183 °C; 'H
NMR (400 MHz, CDCl3) 6 12.79 (br s, 1H), 7.87 (d, J = 7.4 Hz, 2H), 7.63 (d, J = 7.4 Hz,
2H), 7.48-7.59 (m, 2H), 7.29-7.46 (m, 5H), 7.18-7.22 (br m merged with solvent peak, SH),
6.92-7.04 (m, 5H); 3C NMR (100 MHz, CDCl3) & 191.44, 149.45, 142.11, 140.51, 140.23,
138.64, 137.22, 133.60, 133.22, 130.73, 129.54, 129.21, 128.78, 128.64, 128.44, 128.38,
128.10, 127.50, 127.36, 123.83; HRMS for C;0H,,N,05S: caled. (MHY): 491.1424, found:
491.1427

(2)-1-phenyl-3-(4-phenyl-5-(phenylsulfonyl)-1H-pyrazol-3-yl)-3-p-tolylprop-2-en-1-one
(3m)

White solid; isolated yield 73% (74 mg). R, 0.50 (40% EtOAc/hexane); Mp 173-176 °C; 'H
NMR (300 MHz, CDCl;) & 12.45 (br s, 1H), 7.65 (d, J = 7.8 Hz, 2H), 7.47 (d, J = 7.6 Hz,
2H), 7.30-7.41 (m, 2H), 7.12-7.27 (m, 4H), 7.02 (s, 1H), 6.91 (d, J = 8.2 Hz, 2H), 6.74-6.87
(m, 7H), 2.13 (s, 3H); *C NMR (75 MHz, CDCl;) & 191.35, 142.04, 140.59, 139.93, 137.37,
135.74, 133.46, 133.20, 130.72, 129.29, 129.11, 128.71, 128.65, 128.57, 128.11, 128.03,



127.53, 127.33, 123.73, 21.16; HRMS for C;;H,4N,O3S: calcd. (MH"): 505.1580, found:
505.1586

(£)-3-(4-methoxyphenyl)-1-phenyl-3-(4-phenyl-5-(phenylsulfonyl)-1H-pyrazol-3-
yl)prop-2-en-1-one (3n)

Yellow solid; isolated yield 60% (62 mg). R, 0.50 (50% EtOAc/hexane); Mp 159-161°C; 'H
NMR (300 MHz, CDCl3) 6 12.49 (br s, 1H), 7.78 (d, J = 7.4 Hz, 2H), 7.61 (d, J = 7.5 Hz,
2H), 7.45-7.54 (m, 2H), 7.26-7.40 (m merged with solvent peak, 4H), 7.11-7.14 (m,
3H),6.95-7.03 (m, 5H), 7.68 (d, J = 8.5 Hz, 2H), 3.74 (s, 3H); 3C NMR (100 MHz, CDCl;) &
191.23, 160.91, 141.58, 140.57, 137.47, 133.33, 133.20, 130.87, 130.65, 129.59, 129.32,
128.64, 128.51, 128.08, 127.49, 127.41, 126.45, 126.41, 123.50, 113.96, 55.40; HRMS for
C31H24N,04S: caled. (MH™): 521.1530, found: 521.1533

(Z2)-3-(4-(methylthio)phenyl)-1-phenyl-3-(4-phenyl-5-(phenylsulfonyl)-1H-pyrazol-3-
yl)prop-2-en-1-one (30)

Yellow solid; isolated yield 48% (51 mg). R, 0.50 (50% EtOAc/hexane); Mp 94-98°C; 'H
NMR (300 MHz, CDCl;): (major/minor in 1:0.26 ratio) & 12.46 (br s, 1H), 7.78 (d, J = 7.5
Hz, 2H, major), 7.60 (d, J = 7.6 Hz, 2H major + 2H minor), 7.42-7.54 (m, 5SH), 7.22-7.44 (m
merged with solvent peak, 10H), 7.17 (br s, 4H, minor), 6.90-7.09 (m, 14H), 6.77 (s, 1H,
minor), 2.41 (s, 3H, major), 2.39 (s, 3H, minor); 3C NMR (75 MHz, CDCl;3) & 191.28,
191.25, 141.52, 141.26, 140.53, 140.33, 137.34, 137.23, 134.99, 133.48, 133.24, 133.14,
130.72, 130.68, 129.85, 129.72, 129.23, 128.83, 128.69, 128.68, 128.58, 128.39, 128.17,
128.07, 127.55, 127.44, 127.32, 127.21, 125.89, 125.77, 123.66, 121.91, 15.36, 15.20;
HRMS for C51H4N,05S,: caled. (MH™): 537.1301, found: 537.1295

(Z£)-3-(4-Chlorophenyl)-1-phenyl-3-(4-phenyl-5-(phenylsulfonyl)-1H-pyrazol-3-yl)prop-
2-en-1-one (3p)

White solid; isolated yield 52% (54 mg). R, 0.50 (40% EtOAc/hexane); Mp 190-192 °C; 'H
NMR (400 MHz, CDCl;) ¢ 12.99 (br s, 1H), 7.86 (d, J = 7.4 Hz, 2H), 7.54-7.59 (m,
3H),7.40-7.49 (m, 3H), 7.16 (s, 1H), 7.07 (br s, 5H), 6.99 (t, J= 7.4 Hz, 2H), 6.87 (d, J= 7.2
Hz, 2H); 3C NMR (100 MHz, CDCl3) 6 191.33, 140.99, 140.40, 137.09, 135.59, 133.71,
133.29, 130.66, 129.37, 129.07, 128.77, 128.68, 128.67, 128.58, 128.53, 128.04, 127.67,
127.50, 123.80; HRMS for C30H;;CIN,O5S: caled. (MH™): 525.1034, found: 525.1031

(£)-3-(4-bromophenyl)-1-phenyl-3-(4-phenyl-5-(phenylsulfonyl)-1H-pyrazol-3-yl)prop-
2-en-1-one (3q)

White solid; isolated yield 51% (58 mg). R, 0.50 (40% EtOAc/hexane); Mp 166-168 °C; 'H
NMR (300 MHz, CDCls) & 12.96 (br s, 1H), 7.84 (d, J = 6.8 Hz, 2H), 7.54-7.61 (m, 3H),
7.40-7.50 (m, 3H), 7.27-7.35 (m, 4H), 7.02-7.09 (m, 5H), 6.90 (d, J = 6.3 Hz, 2H); '*C NMR
(75 MHz, CDCl,) 6 191.29, 140.89, 140.36, 137.48, 136.98, 133.62, 133.23, 131.50, 130.58,
129.52, 128.99, 128.69, 128.63, 128.58, 128.49, 127.97, 127.61, 127.45, 123.86, 123.67;
HRMS for C3oH,;BrN,O3S: calecd. (MHY): 569.0529, found: 569.0536



(Z£)-3-(4-fluorophenyl)-1-phenyl-3-(4-phenyl-5-(phenylsulfonyl)-1H-pyrazol-3-yl)prop-2-
en-1-one (3r)

White solid; isolated yield 37% (38 mg). R, 0.50 (40% EtOAc/hexane); Mp 202-204 °C; 'H
NMR (300 MHz, CDCl3) 6 12.86 (br s, 1H), 7.85 (d, J = 7.5 Hz, 2H), 7.57 (d, J = 7.6 Hz,
2H), 7.88-7.54 (m, 4H), 7.24-7.31 (m merged with solvent peak, 2H), 7.08-7.13 (m, 3H), 7.02
(d, J=17.1 Hz, 1H), 6.94-6.99 (m, 2H), 6.85-6.88 (m appearing as br d, 2H), 6.75-6.80 (m,
2H); 13C NMR (75 MHz, DMSO-d¢) 6 189.61, 163.05 (d, Jc.r = 246.7 Hz), 148.30, 140.76,
139.90, 138.61, 137.17, 134.04, 133.68, 133.19, 129.87 (d, Jc.r = 8.8 Hz), 129.75, 129.62,
129.21, 128.46, 128.37, 128.07, 127.51, 127.34, 120.72, 115.79 (d, Jc.r = 21.7 Hz); HRMS
for C;0H,1FN,05S: caled. (MH"): 509.1330, found: 509.1323

(£)-3-(3-methoxyphenyl)-1-phenyl-3-(4-phenyl-5-(phenylsulfonyl)-1H-pyrazol-3-
yl)prop-2-en-1-one (3s)

Yellow solid; isolated yield 54% (56 mg). R, 0.50 (50% EtOAc/hexane); Mp 75-77°C; 'H
NMR (300 MHz, CDCl3) & 12.49 (br s, 1H), 7.77 (d, J = 7.5 Hz, 2H), 7.52 (d, J = 8.0 Hz,
2H), 7.31-7.47 (m, 4H), 7.20-7.25 (m, 2H), 7.11 (s, 1H), 6.82-7.00 (m, 6H), 6.62-6.69 (m,
2H), 6.55 (s, 1H), 3.61 (s, 3H); 3C NMR (75 MHz, CDCls) & 191.45, 159.24, 142.05,
140.50, 140.00, 137.22, 133.67, 133.23, 130.73, 129.48, 129.27, 128.81, 128.66, 128.50,
128.36, 128.20, 128.08, 127.51, 127.32, 123.96, 120.73, 115.06, 113.94, 55.34; HRMS for
C31H4N,04S: caled. (MH™): 521.1530, found: 521.1522

(£)-3-(3-Chlorophenyl)-1-phenyl-3-(4-phenyl-5-(phenylsulfonyl)-1H-pyrazol-3-yl)prop-
2-en-1-one (3t)

White solid; isolated yield 46% (48 mg). R, 0.50 (40% EtOAc/hexane); Mp 171-173 °C; 'H
NMR (300 MHz, CDCl;) 6 13.14 (br s, 1H), 7.87 (d, J = 7.4 Hz, 2H), 7.53-7.58 (m, 3H),
7.40-7.47 (m, 3H), 7.24-7.31 (m merged with solvent peak, 2H), 6.96-7.14 (m, 8H), 6.86 (d, J
= 6.6 Hz, 2H); 3C NMR (75 MHz, CDCl) 6 191.38, 141.12, 140.41, 140.37, 137.11, 134.26,
133.92, 133.30, 130.74, 129.58, 129.28, 129.11, 128.90, 128.79, 128.68, 128.37, 128.11,
127.71, 127.40, 126.36, 124.26; HRMS for C;yH,;CIN,0O;S: calcd. (MH"): 525.1034, found:
525.1026

(Z2)-1-(4-methoxyphenyl)-3-(4-(4-methoxyphenyl)-5-(phenylsulfonyl)-1H-pyrazol-3-yl)-3-
phenylprop-2-en-1-one (3u)

Yellow solid; isolated yield 67% (74 mg). R;0.50 (55% EtOAc/hexane);Mp 232-234 °C;'H
NMR (300 MHz, CDCls) & 12.70 (br s, 1H), 7.74-7.79 (m, 2H), 7.55-7.57 (m, 2H), 7.38-7.43
(m, 1H), 7.23-7.28 (m, 2H), 7.07-7.13 (m, 6H), 6.78-6.83 (m, 2H), 6.73-6.77 (m, 2H), 6.39-
6.43 (m, 2H), 3.80 (s, 3H), 3.60 (s, 3H); 3C NMR (75 MHz, CDCl;) 4 189.94, 164.02,
158.88, 141.35, 140.69, 138.93, 133.18, 131.99, 131.28, 130.21, 129.30, 128.81, 128.65,
128.35, 128.11, 123.57, 121.54, 113.85, 112.92, 55.56, 55.09; HRMS for C;,H,sN,0sS:
calcd. (MH"): 551.1635, found: 551.1632

10



(£)-1-(4-methoxyphenyl)-3-(4-(4-methoxyphenyl)-5-(phenylsulfonyl)-1H-pyrazol-3-yl)-3-
(p-tolyl)prop-2-en-1-one (3v)

Yellow solid; isolated yield 70% (79 mg). R, 0.50 (55% EtOAc/hexane); Mp 215-217°C; 'H
NMR (300 MHz, CDCls) 6 12.50 (br s, 1H), 7.74-7.78 (m, 2H), 7.57-7.60 (m, 2H), 7.39-7.45
(m, 1H), 7.26-7.30 (m, 2H), 7.08 (s, 1H), 6.98, 6.89 (ABq, Jag= 8.2 Hz, 4H), 6.80-6.84 (m,
2H), 6.74-6.79 (m, 2H), 6.40-6.45 (m, 2H), 3.81 (s, 3H), 3.62 (s, 3H), 2.20 (s, 3H); 3C NMR
(75 MHz, CDCl;) 6 189.89, 163.90, 158.91, 141.15, 140.76, 139.64, 135.99, 133.17, 131.96,
131.19, 130.32, 129.11, 128.66, 128.12, 128.02, 127.95, 123.37, 121.62, 113.78, 112.91,
55.55,55.08, 21.17; HRMS for C33H,3N,0O5S: calcd. (MH™): 565.1792, found: 565.1794

(£)-1,3-bis(4-methoxyphenyl)-3-(4-(4-methoxyphenyl)-5-(phenylsulfonyl)-1H-pyrazol-3-
yl)prop-2-en-1-one (3w)

White solid; isolated yield 63% (73 mg). R, 0.50 (60% EtOAc/hexane); Mp 232-235 °C; 'H
NMR (300 MHz, CDCl3) 6 12.48 (br s, 1H), 7.68 (d, J = 8.9 Hz, 2H), 7.56 (d, J = 7.4 Hz,
2H), 7.40 (t, /= 7.4 Hz, 1H), 7.25 (t, J = 7.8 Hz, 2H), 7.01-7.04 (m, 3H), 6.74-6.79 (m, 4H),
6.61 (d, J=8.7 Hz, 2H), 6.42 (d, J = 8.7 Hz, 2H), 3.77 (s, 3H), 3.67 (s, 3H), 3.59 (s, 3H); 13C
NMR (75 MHz, CDCl;) 6 189.77, 163.80, 160.72, 158.86, 140.78, 140.71, 133.15, 131.90,
131.10, 130.40, 129.52, 128.64, 128.09, 126.91, 123.22, 121.62, 113.92, 113.71, 112.95,
55.51, 55.38, 55.04; HRMS for C33H,sN,06S: caled. (MH™): 581.1741, found: 581.1741

(£)-3-(5-(phenylsulfonyl)-4-p-tolyl-1H-pyrazol-3-yl)-1,3-dip-tolylprop-2-en-1-one (3x)
Yellow solid; isolated yield 30% (32 mg). R;0.50 (40% EtOAc/hexane); Mp 184-186 °C; 'H
NMR (300 MHz, CDCls) 6 12.53 (br s, 1H), 7.64 (br d, J = 5.7 Hz, 4H), 7.47 (t, J = 7.2 Hz,
1H), 7.32 (t, J = 7.4 Hz, 2H), 7.15 (d, J = 7.9 Hz, 2H), 7.12 (s, 1H), 7.06, 6.97 (ABq, Jag=
7.7 Hz, 4H), 6.79, 6.73 (ABq, Jag= 7.6 Hz, 4H), 2.39 (s, 3H), 2.26 (s, 3H), 2.15 (s, 3H); 13C
NMR (75 MHz, CDCl;) & 190.94, 144.32, 141.37, 140.77, 139.80, 137.02, 135.86, 134.76,
133.13, 130.54, 129.12, 128.88, 128.63, 128.12, 128.08, 128.01, 127.76, 126.27, 123.61,
21.73,21.17, 21.08; HRMS for C33H,3N,0;S: caled. (MH™): 533.1893, found: 533.1892

(£)-3-(4-methoxyphenyl)-3-(5-(phenylsulfonyl)-4-(p-tolyl)-1H-pyrazol-3-yl)-1-(p-
tolyl)prop-2-en-1-one (3y)

White solid; isolated yield 58% (64 mg). R, 0.50 (50% EtOAc/hexane); Mp 218-220 °C; 'H
NMR (300 MHz, CDCl;) & 12.37 (br s, 1H), 7.58 (d, J = 7.4 Hz, 4H), 7.41 (t, J = 7.5 Hz,
1H), 7.26 (t, J = 7.6 Hz, 2H), 7.03-7.09 (m, 5H), 6.74, 6.68 (ABq, Jag= 7.9 Hz, 4H), 6.62 (d,
J = 8.5 Hz, 2H), 3.68 (s, 3H), 2.32 (s, 3H), 2.08 (s, 3H); 3C NMR (75 MHz, CDCI;) 6
190.79, 160.81, 144.17, 140.99, 140.72, 137.00, 134.87, 133.11, 131.03, 130.47, 129.52,
129.08, 128.79, 128.61, 128.10, 128.08, 126.68, 126.27, 123.44, 113.91, 55.37, 21.69, 21.06;
HRMS for C33H,5N,04S: caled. (MH™): 549.1843, found: 549.1843

(Z)-1-(4-chlorophenyl)-3-(4-(4-chlorophenyl)-5-(phenylsulfonyl)-1H-pyrazol-3-yl)-3-(4-
methoxyphenyl)prop-2-en-1-one (3z)

White solid; isolated yield 49% (58 mg). R, 0.50 (50% EtOAc/hexane); Mp 210-212 °C; 'H
NMR (400 MHz, CDCl;) & 12.17 (br s, 1H), 7.58-7.60 (m, 4H), 7.43-7.47 (m, 1H), 7.26-7.33
(m, 4H), 7.05 (m appearing as d, J = 8.8 Hz, 2H), 7.01 (s, 1H), 6.88, 6.81 (ABq, Jag= 8.5 Hz,
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4H), 6.67 (m appearing as d, J = 8.8 Hz, 2H), 3.71 (s, 3H); '3C NMR (75 MHz, CDCl;) 3
189.73, 161.32, 141.61, 140.40, 140.04, 135.50, 133.84, 133.45, 131.91, 130.51, 129.88,
129.60, 128.85, 128.81, 128.06, 127.83, 127.78, 125.82, 122.12, 114.22, 55.48; HRMS for
C31H»,CIhN,O4S: caled. (MH™): 589.0750, found: 589.0752

(£)-4-(4-methyl-5-(phenylsulfonyl)-1H-pyrazol-3-yl)-4-phenylbut-3-en-2-one (3za)

White solid; isolated yield 53% (39 mg). R, 0.50 (40% EtOAc/hexane);Mp 188-191 °C; 'H
NMR (400 MHz, CDCls3) & 13.15 (br s, 1H), 7.93-7.95 (m, 2H),7.51-7.55 (m, 1H),7.43-
7.47(m, 2H),7.30-7.39 (m, 3H),7.17-7.19 (m merged with solvent peak, 2H), 6.49 (s, 1H),
2.25 (s, 3H), 1.59 (s, 3H); 3C NMR (100 MHz, CDCls) 6 199.25, 141.48, 141.10, 139.12,
133.41, 129.84, 129.11, 129.07, 128.98, 127.97, 127.86, 119.46, 31.15, 9.39; HRMS for
Cy0HgN,05S: caled. (MH™): 367.1111, found: 367.1106

(Z2)-4-(4-methyl-5-(phenylsulfonyl)-1H-pyrazol-3-yl)pent-3-en-2-one (3zb; major isomer)
& (Z2)-4-(4-methyl-3-(phenylsulfonyl)-1H-pyrazol-5-yl)pent-3-en-2-one (3zb; minor
isomer)

Major isomer: White solid; isolated yield 24% (15 mg).R, 0.50 (40% EtOAc/hexane);Mp
136-138 °C; 'H NMR (400 MHz, CDCl3) 6 11.58 (br s, 1H), 7.91 (d, J = 7.2 Hz, 2H), 7.52-
7.55 (m, 1H), 7.43-7.47 (m, 2H), 6.33 (s, 1H), 2.37 (s, 3H), 2.26 (s, 3H), 2.19 (s, 3H); 13C
NMR (125 MHz, CDCl;) ¢ 198.64, 141.00, 140.84, 133.67, 129.29, 127.67, 127.24, 115.97,
32.21, 17.90, 9.43; HRMS for C;5H,N,0O5S: calecd. (MH"): 305.0954, found: 305.0956
Minor-isomer: Colorless liquid; isolated yield 8% (5 mg). R, 0.50 (45% EtOAc/hexane); 'H
NMR (400 MHz, CDCl;) 6 14.27 (br s, 1H), 7.95 (d, /= 5.0 Hz, 2H), 7.45-7.52 (m, 3H), 6.27
(s, 1H), 2.41 (s, 3H), 2.26 (s, 3H), 2.22 (s, 3H); 3C NMR (100 MHz, CDCl3) & 199.05,
150.60, 141.26, 140.13, 139.34, 133.37, 129.08, 127.86, 127.06, 118.25, 31.60, 25.65, 10.48;
HRMS for CsHcN,O;S: calcd. (MHY): 305.0954, found: 305.0952

(£)-1,3-diphenyl-3-(4-phenyl-5-tosyl-1H-pyrazol-3-yl)prop-2-en-1-one (3zc)

White solid; isolated yield 72% (73 mg). R, 0.50 (40% EtOAc/hexane); Mp 218-220°C; 'H
NMR (300 MHz, CDCls) & 12.56 (br s, 1H), 7.77-7.80 (m, 2H), 7.45-7.51 (m, 1H), 7.43 (d, J
= 8.3 Hz, 2H), 7.35 (t, J = 7.8 Hz, 2H), 7.03-7.11 (m, 8H), 6.84-6.94 (m, 5H), 2.27 (s, 3H);
3C NMR (75 MHz, CDCl3) & 191.40, 144.18, 142.27, 138.70, 137.57, 137.25, 133.59,
130.75, 129.45, 129.31, 128.78, 128.63, 128.41, 128.32, 128.17, 128.12, 127.43, 127.30,
123.76, 21.56; HRMS for C3;H,4N,0;S: caled. (MH™): 505.1580, found: 505.1581

(£)-1,3-diphenyl-3-(4-phenyl-5-(trifluoromethyl)-1H-pyrazol-3-yl)prop-2-en-1-one (3zd)
White solid; isolated yield 39% (33 mg). R, 0.50 (15% EtOAc/hexane); Mp 148-150 °C; 'H
NMR (300 MHz, CDCls) 6 12.38 (s, 1H), 7.88 (d, J = 7.4 Hz, 2H), 7.57 (t, J = 7.2 Hz, 1H),
7.44 (t, J = 1.5 Hz, 2H), 7.21-7.26 (m merged with solvent peak, 6H), 6.99 (br s, 5H); 13C
NMR (125 MHz, CDCl;) 6 191.47, 141.71, 139.12, 138.73, 137.14, 133.55, 129.90, 129.86,
129.70, 128.74, 128.58, 128.50, 128.38, 128.09, 127.69, 127.30, 122.22, 121.44 (q, Jcr =
268.8 Hz); '°F NMR (282 MHz, CDCls) 6 -59.45 (s); HRMS for C,sH;7F3N,O: calcd. (MH"):
419.1366, found: 419.1359
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(£)-3-(4-methoxyphenyl)-1-phenyl-3-(4-phenyl-5-(trifluoromethyl)-1H-pyrazol-3-
yl)prop-2-en-1-one (3ze)

Yellow solid; isolated yield 35% (31 mg). R;0.50 (25% EtOAc/hexane); Mp 136-138 °C; 'H
NMR (300 MHz, CDCl;): (major/minor in 1:0.33 ratio) 612.15 (br s, 1H), 7.76 (d, /= 7.4 Hz,
2H, major), 7.49-7.54 (m, 2H), 7.35-7.46 (m, 6H), 7.19-7.29 (m, 7H), 7.01 (br s, 7H), 6.77-
6.83 (m, 3H, minor), 6.73 (d, J = 8.6 Hz, 2H, major), 6.61-6.66 (m, 1H, minor), 3.76 (s, 3H,
major), 3.74 (s, 3H, minor); *C NMR (75 MHz, CDCl;) 6 191.38, 191.23, 161.02, 160.46,
141.27, 139.39, 139.28, 137.41, 133.29, 133.01, 130.98, 130.94, 130.47, 130.13, 129.95,
129.81, 129.56, 128.85, 128.60, 128.52, 128.48, 128.35, 128.24, 127.71, 127.36, 127.26,
126.48, 126.32, 121.93, 120.46, 119.67 (q appearing as t, Jcr = 268.2 Hz), 114.03, 113.98,
55.39, 55.24; 1F NMR (376 MHz, CDCls): (major/minor in 1:0.34 ratio) & -59.42 (s, major),
-59.97 (s, minor); HRMS for CycH;9F3N,0,: caled. (MH"): 449.1471, found: 449.1466

4-Phenyl-3-(1-phenyl-1H-inden-1-yl)-5-(phenylsulfonyl)-1H-pyrazole (4a)

White fluffy solid; isolated yield 94%(45 mg).R; 0.50 (50% EtOAc/hexane);Mp80-82°C; 'H
NMR (300 MHz, CDCl;) 6 12.10 (br s, 1H), 7.68 (d, J= 7.6 Hz, 2H), 7.52(t, J = 7.4 Hz, 1H),
7.34 (t, J = 7.8 Hz, 2H), 7.24-7.26 (m merged with solvent peak, 2H), 7.13-7.19 (m, 7H),
7.02-7.11 (m, 5H), 6.30 (d, J = 9.1 Hz, 1H), 5.16 (d, J = 9.1 Hz, 1H); 13C NMR (75 MHz,
CDCl;) 6 148.78, 141.76, 141.49, 140.33, 138.43, 136.20, 133.43, 131.18, 130.30, 129.17,
128.81, 128.56, 128.35, 128.30, 128.02, 127.92, 127.84, 127.78, 126.90, 125.90, 122.22,
71.38; HRMS for C;0H,,N,0,S: calcd. (MH): 475.1475, found: 475.1470

4-Phenyl-5-(phenylsulfonyl)-3-(1-(p-tolyl)-1H-inden-1-yl)-1H-pyrazole (4b)

White fluffy solid; isolated yield 94% (46 mg). Ry 0.50 (50% EtOAc/hexane); Mp 106-108
°C; 'THNMR (300 MHz, CDCl3) 6 7.71 (d, J= 7.6 Hz, 2H), 7.53 (t,J= 7.5 Hz, 1H), 7.36 (t,J
=7.7 Hz, 2H), 7.12-7.24 (m merged with solvent peak, 9H), 6.96 (s, 4H), 6.26 (d, /= 9.2 Hz,
1H), 5.10 (d, J = 9.2 Hz, 1H), 2.25 (s, 3H); *C NMR (75 MHz, CDCl;) 6 141.83, 140.44,
138.35, 135.63, 135.22, 133.43, 131.41, 130.80, 130.32, 129.30, 129.13, 128.82, 128.53,
128.07, 127.92, 127.72, 127.63, 127.42, 127.35, 126.93, 126.72, 125.88, 122.11, 71.42,
21.10; HRMS for C3;H,4N,O,S: calcd. (MH"): 489.1631, found: 489.1630

3-(1-(4-Methoxyphenyl)-1H-inden-1-yl)-4-phenyl-5-(phenylsulfonyl)-1H-pyrazole (4¢)
White fluffy solid; isolated yield 90% (45 mg). R, 0.50 (60% EtOAc/hexane); Mp91-93°C;
'"H NMR (300 MHz, CDCl3) 8 12.16 (br s, 1H), 7.69 (d, J = 7.5 Hz, 2H), 7.52 (t, J= 7.4 Hz,
1H), 7.35 (t, J = 7.8 Hz, 2H), 7.09-7.24 (m merged with solvent peak, 10H), 6.98 (d, J = 8.7
Hz, 2H), 6.67 (d, J = 8.7 Hz, 2H), 6.20 (d, /= 9.1 Hz, 1H), 5.10 (d, /= 9.2 Hz, 1H), 3.72 (s,
3H); BC NMR (125 MHz, CDCls) 6 159.71, 148.82, 141.98, 141.57, 140.44, 134.24, 133.40,
131.00, 130.49, 130.29, 129.29, 128.80, 128.51, 128.09, 128.03, 127.92, 127.88, 127.67,
125.89, 122.10, 113.81, 71.50, 55.26; HRMS for C3;H»4N,O;S: caled. (MH"): 505.1580,
found: 505.1573
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3-(6-Methoxy-1-(p-tolyl)-1H-inden-1-yl)-4-(4-methoxyphenyl)-5-(phenylsulfonyl)-1H-
pyrazole (4d)

White fluffy solid; isolated yield 92% (50 mg). R, 0.50 (60% EtOAc/hexane); Mp 104-108
°C; 'TH NMR (300 MHz, CDCls) & 7.72-7.75 (m, 2H), 7.51-7.56 (m, 1H), 7.36-7.41 (m, 2H),
7.04-7.08 (m, 3H), 6.97 (s, 4H), 6.77-6.80 (m, 2H), 6.67-6.70 (m, 2H), 6.28 (d, J = 9.2 Hz,
1H), 5.03 (d, J = 9.2 Hz, 1H), 3.77 (s, 3H), 3.75(s, 3H), 2.26 (s, 3H); '3C NMR (75 MHz,
CDCls) 6 159.30, 159.23, 148.87, 141.33, 140.54, 138.34, 135.59, 135.16, 134.05, 133.40,
131.47, 130.53, 129.15, 128.80, 128.11, 127.23, 126.69, 121.84, 121.40, 113.98, 113.44,
71.14, 55.28, 55.17, 21.08; HRMS for C;3H,sN,O4S: caled. (MH"): 549.1843, found:
549.1839

7. Copies of 'H, 13C, 3P & ’F NMR Spectra
NRLD-347

';\C‘_\ rr'_.t‘-..cl:cr-\.u—_rlrhir\-\.;—t Ju‘cu ] [= - m

z W = - = gl . =

EIEROSTNET A CREEYREECEELZRSF = BRUKER
[ e i e A T I o o e — i = . - A vy LN

Current Data Parameers
NAME  23-Sep-FN-2019

EXPNO 400
PROCNOD i
F2 - Acquisition Parameiers
n A Date_ 20100923
i1 Time 11.55
AT INSTRUM spect
| VA }:f‘-?&ﬁ[([}}(-j rnrnQ.\'_\F{'_I]l"l.‘-
-/J p—_— | ™ e
SOLVENT CDCI3
| A NS is
SN | | | | 0§
| § 5WH
1.8 L f f'l |le L. L |LJ|| HIDRES 0086433 1t
y NN 2
(Wl Ay, ' | | [ 7
Ml | | ow
;P'\ M L U"I\J /J '\M’. \ | DE
J -—
A IO - DI
T
T T T T T T T ==——==—=CHANNEL fl =—=
5 1 3 , NUCI IH
Ty T4 7.3 7.2 7.1 7.0 6.9 i 1305 igac
PLI —1.00 dE
PLIW  15.02081E71W
SFOL  300.2508542 MHz
F2 - Processing parameters
5l 12768
SF  300.2580286 MHz
WDW EM
558 O
LE 0.30 He
! Ijl GE 0 g
J R ! b e 1.00
T T T T T T T T T
9 ] 6 5 4 3 2 1 ppm

T
7
A L |
=1 e = 2 =
—|=|=l=]=]= =

S1: '"H NMR spectrum of 3a
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NRLD-347
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Current Data Parameers
NAME 28-Aup-FN-2019
EXPRO 570
PROCNO 1}

F2- ]'cmessiing Esmnwlers
3l 32 7a!

5F 7540099324 MHz
wWDw EM

558 0

LB 1.00 Hz

GE 0

PC 140

| 1l ‘J | o

o e { hetromi o

T T T T T T T T T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 100 90 80 70 &0 50 40 30 20 ppm

S2: 3C NMR spectrum of 3a
NRLD-347

10.9003

Current Diata Parameie rs
NAME 24-Dec-AN-2010
EXPNO 320
PROCKO 1

F2 - Acquisition Parameters
Diate 20191224

Time 208
INSTRUM spect
PROBHD 5 mm PABBO BEY
PULPROG zppe0

D 553

SO0LVENT ool

NS 18

ns 4

5WH e4102.563 He

FIDRES 00978127 He
A 05111808 sec
RG 201448

ow 1800 wsac
DE 650 usec
TE EERE S

DI 200000000 = ¢
DIt O.OGO00000 sec
g 1

TN

==—==—= CHANNEL | ==
5RO 161.9708402 MHz
NUCt P

m 15.00 nsec

PIW1 12 DN 000000 W

==—=—= CHANNEL 1 —-=
5H02 400, 1621006 MHz
NUCz 1H
CPDPRG[2 wallzl6
PCPO2 O () usec
PLW2 1300000000 W
PIWI2 027063000 W
PLWi?  0.22651000W

F1- ]’m\rwins Elsmrmlen:

Al 31 al

G 1619870400 MHz
EM

T T T T T T T T T T T T T T T T T T T i-.'B -
45 40 35 W 25 20 15 10 5 0 -5 -10 -15 -20 -25 -30 -35 40 Ppmp- i 1.40

S3: 3P NMR spectrum of 3a
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NRLD-412

7.7768
7.7518

ég.
‘*\

7.5004

7.4799

el - Ny B =2 )

FEEZGE2FRZ Lk =

OO DL e T \Cr W) L3

== = 0= f~ [~ 0=~ =~ = o e =i
- \X

Cow )
BRUKER
(<D

Current Diaia Parmmeiers

NAME  (i-Juty-AN-220
EXPNO 3s0
PROCNO |

F2 — Acquisition Parameers
Date_ 20200701

Time 16.05

INSTRUM spect
PROBHD 5 mm QNP 1H/13

PULPROG 2g30
D 63336
SOLVENT CcDCI3
NS 16

D8 2

FWH 6188119 He
FIDRES 0.094423 He
AQ 5. 2053086 sec
RG 287

oW B0.800 usec
DE 6.50 usec

TE 00,0 K
m 10000000 sec
TD 1

7.8 1.7 (. T3 1.3 7.2 7.1 7.0
o~ g ==—==—= CHANNEL fl ==
= L“-u— cu""] o“"J ~ NUCt IH
= = =3 = o5 Pi 13.95 usec
PL1 - 1.00 dB
PLIW 1502081871 W
SR 300.2508542 MHz
F2 - Processing parameters
3l 32768
SF 3002580111 MHz
WDW &,
588 O
LB 030 He
{I | [ B0
P g ki 2 PC LO0
T T T T T T T 1
9 -] 7T [ 5 4 3 2 1

NRLD-412

=l =l o e el pll o B g N
g HESERZCRLSC LIRS e 5E g
2 $EISHASCEIgREEDD g8 8¢ g
> SEESHFAALARERRS ceg o =
T T e e T R ey g T R RS R e g W [l ol o Ll (]
‘-—_"‘—"-._,___ -.=-="—"—"'
NP \V/ Y |
JN
T T T T T T T T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 100 90 B8O 70 60 350 40 30 0 ppm

S5: BC NMR spectrum of 3b
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Current Data Parameders

NAME  07-Feb-AN-2020
EXPRO 440
PROCNO 1

Fl- ]’cw:wina %mrrner.k
Sl .

5F 754000359 MHz
WDW EM

558 0

LE 100 He

GBE 0

PC 140



NRLD-412

109710

o)
BRUOKER
L)

Current Data Parameters

NAME  (7-Feb-AN-2020
EXPNO 430
PROCKO 1

F2- ]’mu:essiing- %am'rnelrr.k
Sl 327

& B

5F 121 5deea60 MHz
WDW EM

558 0

LB 1.00 Hz

GB

PC L4

WMWWW

30 25 20

15 10 5

o -5 -10 -15 -20 -25

S6: 3'P NMR spectrum of 3b

=30 =35 -40

ppm

[
Yy [l ARl E - e s Bl A i bl A= R L= N A il
EE SO S el E S ] =0 2
g EEEigSIRRKA2YCgIERTERSE BRUKER
- hhhﬁhhhhhhhhﬁhhi‘jccc-{.‘-j—;——-—rﬁ-—v LN
Current Data Parameders
NAME  30-Sep-FN-2019
EXPND 430
PROCNC 1
f
fl [ |~1 “ F2 - Acquisition Parameters
Il | ff | Date_ 20190930
.'| J= | i Time 111
P | f INSTRUM  spect
[ I\ || 4l J PROBHD 5 mm QNP 1H/13
o | PULPROG  2p30
[ | '~\ ' : ™ 63536
A || ! [ || ! it | SOLVENT COCI3
II|I.|I Il ')ll II | llJlﬂl { || ndl I| ||| ﬁg L;f‘
| afh / 5, \/ V| || SWH 6188119 H:
f \ f\ | \ | i \n | FIDRES 0094423 He
| | IV AQ 5.2053086 sec
/ 313 G 181
S \ | || ow 50,800 usec
\__ b DE 6,50 usec
ANV DI Lodoooom
i =c
| |
T T T T T T T T "jl U L !
1.8 1.7 16 TS5 T4 73 7.2 | 70 g& 6.7 6.5 \\-_ ==—==—= CHANNEL fl ==
_— L
1395 usac
PLi —1.00 dB
PLIW 1502081871 W
SFOL 3002508542 MHz
38 37 36 35
. .o ' F2 - Processing parameters
s 32768
SF 3002580071 MHz
WDW EM
55
bl n LA‘ LB 0.30 Hz
i | GB
) \-] L _ L e C
[ T T T T T T T T 1
13 12 1 10 9 5 3 2 ppm
L |

T

8
SEEE
===

S e

S7: 'TH NMR spectrum of 3¢
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NRLD-353
Ll al - Nl =l i i ol Mg = e
S3EEESRSEe s Ear
SHESAEIrecE¥nIxCEF
b b e T

E
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o 80 O [ [ e ook O B8 W O P a0
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ot o of o8 pe s n g e el o Al et S R

el el e el o] e O Ol oo e e WS WO e

B R R R . o il - g AL

—~ =

Current Diata Parmmeiers
NAME  10-Oct-FN-2019
EXPND 490
PROCNO i
Fl- ]'cmwiins Elés.raTrr:l.er.k
Al 326
SF 75.4099349 MHz
WDW EM
55H
LB 1L.00 Hz
GE 0
PC 140
- et et ‘ s adiag
T T T T T T T T T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 100 90 B0 70 &0 30 40 30 20 ppm
S8: 13C NMR spectrum of 3¢
NRLD-353
£z
e l=al
2= BRUKER
Current Data Parameters
NAME 23-Dec-AN-2019
EXPNO 340
PROCNO |
F2 - Acquisition Parameters
Diate_ 20101223
Time ds
INSTRUM spect
PROBHD 5 mm PABEO BBY
PULPROG zppe il
m 63336
SOLVENT CDCr3
NS
D3 4
5WH 64102563 He
FIDRES 087817 He
AL 05111808 sec
RG 20148
oW 7. 800 usac
DE 650 usec
TE LK
o 2 OO0 sec
Dii DLOE000000 sac
DO i
=—— CHANNEL ]l =—=
S5F 1619708402 MHz
NUCH 3P
ri 15.00 usac
PLW1 1200000000 W
==—==—= CHANNEL 2 ==
SR02 4001621006 MHz
NUC2 iH
CPDPRG[2 wallzla
PCPO2 000 usec
PLW2 1300000000 W
PLW12 0.27063000 W
PLW13  0.22651000'W
B e et
F2 - Processing parameters
il 31?&%
T T T T T T T T T T T T T T T T T T T 5F 1619870400 MHz
45 40 35 30 23 M 15 10 5 0 -5 -I0 15 -20 -25 -30 -35 40 ppm“‘"_‘;_'é“' EM
! LB 1.00 Hz
ﬂ% GH
= PC 140

S9: 3'P NMR spectrum of 3¢
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BROKER

SRgs=ooanamgRgzaseney a9

SRS Os-RR=EE-SEEE3icSas¢s aa

B~ EnB= £ b= P b= b= £ P B PSP B P ES B B BB B 0D D r‘“\/-;'
Current Data Parameters
NAME 30-Oci-FN-2019
EXPNO 300
PROCNO 1

F2 - Acquisition Parameters
Date_ 20191030

Time 16.13
INSTRUM spact
PR()F}IE[D 5mm F‘ABBD BRY

PUL
D 553&
SOLVENT CDCi3
NE iz
ns 0
SWH 0615.385 Hx
FIDRES {L146719 He
AQ 34078720 sec
RG 12057
oW 52000 nsec
D 650 usec

E 3000 K
i 1.000[!]]0[0rc
==—=—— CHANNEL fl =—=
SF01 40016297 12 MHz
NUCIH 1H
4] 13.20 usac
PLW 1 13.00000000 W
F2- Tf‘mms\'.m Arameters
5l 3[:
5F i{l}mDidDQMHz
WDOW EM
55B O
LE 0.30 Hx
GE 0O
PC 100

i ! ,_JL .
R R L [ O B R T e A PR R f PUEE R SR A [ B e R e P B AR S R R iR Pl
9 8 7 & 5 4 3 ;. 1 ppm

EEEER E

S10: 'H NMR spectrum of 3d

- (5
= O el e = = s o= D g = N Ol
S8 255 Z5F HES025fZzizcizi BRUKER
TT Tt-urj-u TT t‘“—t"‘-t"‘-t"‘-[“-f‘“—t‘“—t‘*t‘:—t"‘-[“-f‘“—t‘“—\:\_ﬁ
I [

—7.2771

,

Current Data Parameters

NAME  30-0Oct-FN-2019

EXPNO 380

PROCNO 1

]“2 AI:qLLIHIlIOCI F‘ars.m-et'
e 201010

TITEE‘ 16 LJ

INSTRUM

spact
PROBHD 5 mm PABEO BB/
PLI].I‘ROG 2230

63536
501.\-' ENT CDCi3
N5 32

0s 0
SWH 0615.385 Hx

AQ 1 ADTET20 sec

RG 120057

ow 52,000 usec

DE 6.50 usec
00,0 K

oi I.m]]]:l]!t

==—==—=CHANNEL [l —=

SFO1 4001629712 MHz

NUCi IH

" 13.20 usac

PLWi 1300000000 W

; Fl- R’ur.est.m g}arml.erl.
il

5F d.[ﬂm]mM]lz

WDW EM

J L__ o mwjb WA b g o o

T T T T T I
??3 ??D ?6‘ ?60 7.55 'II‘SI} ?45 7.40 7.35 ?10 1.25 ?30 ?]5 Tl‘ll} ?05 ?0‘}

W S

S11: 'H NMR spectrum of 3d (expansion)

=8k
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NRLD-377
g =Sl S SO R O = = o -
SEEZasEalanzofs 585 48 BROKER
— el o] & ol on o ol o 0f = = : e
= = e e e e e S B e e e B e e e 8 e
= T e s T P g g P R [ s

Current Data Parameters
NAME  30-Oct-FN-2019
EXPNO 310
PROCNO 1

F2 - Acquisition Parameters
Date 20191031
Time 13.52
INSTRUM

spect
PROBHDY 5 mm PABBO BRY
PULPROG reped

1Y 63336
SOLVENT CDCs

N3 46

D5 4
SWH 24038461 Hx
FIDRES 0366708 He
A 13631488 sec
RG 201.48
oW 20500 usec
DE 6.50 usec
TE 3002 K
o 2000000 s c
D1 QL3000 sac
TN i
==—==—= CHANNEL [l ==
SR 100.6304903 MHz
NUC1 13C
Pl 0.00 use
PLW1 53.DDEUOD]OW
==—==—= CHANNEL 2 ==
SR02 400. 1621006 MHz
NUC2 IH
CPOPRG2 wallzls
O () usec
13.00000000 W
1 07063009 W
PLWI  022651000W
Fl- Pmcewn %snunel.erk
Ll | S
il \ wSF J[IJﬁ’D-b&D MHz
W
bSB
T T T T T T T T T T T T T T T T T T T T rt:B 3.00 Hz

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 Ppmpe o 140

S12: BC NMR spectrum of 3d
NRLD 377

— 129232
—10.4491

Current Data Parameters
NAME  10-July—FN-2020
EXPRO 570
PROCNG |

F2 - Acquisition Parameers
Date_ . 710
Time 19.38
INSTRUM spect
PROBHD 5 mm PARBO BBY
PULPROG ezl

m 65336
SOLVENT Cooi
N5 12

03 4
5WH 64102563 Hx
iIDRF_‘.i 0.878127 He

Q 05111808 sec
RG 201.48
oW 7. 800 usac
DE 6.50 usec
TE 303.1 K
Dt 0000000 == c
D11 DL0F000000 sac
T i
==—==—= CHANNEL fl =—=
SR 1619708402 MHz
NUCi
P 15.00 usec
LWl 12 DOMDO000 W

==—==—= CHANNEL {2 =—=
5RO 400. 1621006 MHz
NU IH

CPOPRG]2 wallzlé
PC

| PLWI3  D226S1000W

]'2 I’mcewn %s.rs.rrtb:r:

""I""I""I""I""I""I""I""I""I""I""I""I""I""I""I'"'I""I""I""I""5[— ]b193"NIII'k!]|?
45 40 35 30 23 20 15 10 5 0 -5 -10 -15 -20 -35 -30 -35 -40 ppmWDW EM

] T
rE‘ETE] GE o
=Sl= PC 140

S13: 3P NMR spectrum of 3d

20



7.3033
7.2815
7.2592
7.2531
7.2452
7.1890
-7.1193
~7.1077
7.1015
7.0791
T7.0666
7.0626
7.0546
70463
T7.0208
7.0127
7.0002
6.9905
3.5457
15003

7.4001

] | | fl
A I (A
|I LII .Jlﬁq| I1| i || III || I\jll IIII |Il |L, || || lJH |J UJI'J || ; UL
DA IL __/VI\J'HL I\ ¥, 'L__/“L_»—/I i \
T T T T T T T T T T T T
7.70 745 740 T35 T30 725 720 15 10 05 .00
= LH.~ — =+ — k‘c 0 S
- - - | 5 e e

Current Data Parameters
NAME 24-Jan—FN-2020
EXPRO 540
PROCKO i

F2 - Acquisition Parameers
Date_ 20200124
Time 1215

INSTRUM spect
PROBHDY 5 mm QNP 1H13

PULPROG zz30

T 63336
SOLVENT CDC3

N8 16

ns 2

5WH alER 119 Hx
FIDRES 0.094423 He
AQ 5.2053086 sec

RG 156

oW S0.EN0 usec

DE 6.30 usec

TE 3000 K

il 1. (0000000 sec
TN |

==—==—= CHANNEL fl ==
NUCt 1H

P 13.95 usec

PL1 —1.00 dB
PLIW 15.0208 1871 W
Ran]] 3002508542 MHz

F2 — Processing parameters
32768

300 25K0287 MMz
WDW EM
558
LE 0,30 Hz
GE 0
PC 100
i L
T T T T T T T T T T T T
11 10 9 R 7 6 5 4 3 2 1 ppm
/
EEEERH 2
= S| === =
S14: '"H NMR spectrum of 3e
]\RL"[}_;‘U] e R Rl = ==l g B R =R e ]
= P EE SRR 358 g

s
Eav

Current Data
NAME
EXPRO
PROCKO i

T T T T T T
140 130 120 110 100 9 B0 70 60 50 40

S15: 13C NMR spectrum of 3e

T T T T
190 180 170 160 150

21

Parameiers
24-Jan-FN-20210
550

F2- ]’m-oes:iina %a:arneLer.k
| 3la

SF
WI

75.4000360 MHz
EM




NRLD-401

— 129508
— 10,4096

C><)
BROKER

Current Data Parameters

NAME 24-Jan-FN-2020
EXPNO 5
PROCNC I

F2- Pcme:i:iins %mmrl.ers
Sl 32Ta

SF 121 5466660 MHz
WOw EM

558
LB 1.00 Hx
GBE 0
PC L4
i e i
o2 VLN R LR PR EL  R  FELRRPR. 2 |EUS ELRE) ) FAAIE A  RPLALR ) FUECLERT | . L 2 Pt ) B FRTD ) PUBLIR2 ) 3 2 P ] M2 0 5 S LU (PR
45 40 35 30 25 20 15 10 5 o -5 -0 -1% -20 -25 30 -35 40 ppm
=
==
S16: 3'P NMR spectrum of 3e
NRLD-410
=5 O e = 3= ] DO S NG (=N === W - i = o (ol = W= N
DR e = D] = e WS e = = [~ o e
$R8BR3552935853035002y 8FEcE BRUKER
L it ot il ol ol S il il ol sl ol S = = =T =YY = =R - e Bl B g
) =\

/
\

!

Current Data Paramete s

NAME  13-Mar-AN-2020
EXPNO 330
PROCNG |

F2 - Acquisition Parameers
Date_ 200313

Time 16.29
INSTRUM spect
PROBHD 5 mm QNP 1H13
PULPROG 230

T 63536
SOLVENT CDC3

NE it

ns 2

5WH 6188119 Hx
FIDRES 0U0A4423 He
AQ 5.2053086 sec
RG 228

oW B0.800 usec
DE &.50 usec

TE 3000 K

D1 1. 00000000 =c
TN i

==—==—= CHANNEL fl ==
NUCt iH

M 13.95 usec

PL1 — 100 dB
PLIW 1502081871 W
SFO1 3002508542 MHz

F2 - Processing parameters
5l 32768
iF 301255{;2]%3 MHz

SSB
LB 0.30 Hz
<’
J o A

4 3
FERE
ZIZER

[

S17: 'H NMR spectrum of 3f

22



NRLD-410 (—‘><-7
Z y

=
°T

_-17.6719
7,591
——17.5791
- 7,549%
—7.4311
—7.3812
—7.1933
— 70656
—— 70386
——6.8610
— 6.8337
—— 68040
—6.7610
— 67320
——6.6878
— 66574
— 6. 5606
—— 65424
(1]

_~7.2810
— 7222

— 77702
e T=7.2414

Current Data Parameters

\l.ﬂ.'\d] 13-Mar-AN-2020
PNO 330

]"R()'( NO 1

" ]ij - A:qul'in.inn Parameters
20200313

| T 16 19
INSTRUM

| PROBHD 5 mm Qw*m 13
PULPROG 2230

i) 65536
f i ‘ SOLVENT ~CDCB3
1a
|| DS 2
SWH  6IEL1IOH:
| FIDRES 000443 Ho
AQ 52053086 sec
| RG I
|| oW B0_E00 usec

I
|I DE &.50 usec
| | I ‘ TE 300.0 K.

] 10000000 sec
DD 1

| = CHANNELf —=
NUCH
| | | | | P 13 05 usac
| | PL —1.00 dB
{ | I | PLIW 1502081871 W
SFOI  300.2508542 Mz

| | |
J : II | J'II || |I | F2 - Processing parameters
| 51 32768

- \ \_/ \
|| \ L/ \\ [ SF 002580063 Mie
A ANEAY -
T

I T T T T T T T T
7.9 7.8 A 7.6 T.5 7.4 T.3 T.2 65 ppm
5 A L — _~—J-——__ e
EOE T B Wcﬁ Wer’ :
- = |=F =t
S18: 'H NMR spectrum of 3f (expansmn)
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Cumrent Data Pammekers
NAME  13-Mar-AN-2020

EXPNO 340
PROCNO 1

F2 — Processing paramelers
3l 3%

5F T iUQQB‘H MHz
WDW EM

558 0O

LE 1.00 He

GE 0

PC 1.40

IR N b [ | ——

T T T T T T T T T T T T T T T T T T 1
180 170 160 150 140 130 120 110 100 90 B0 70 60 50 40 30 20 ppm

S19: 3C NMR spectrum of 3f

T
190

23



NRLD-410

— 13,4650
— 11,5010

Current Data Parameiers
NAME 17
EXPNO
PROCKO 1

F2 — Processing paramelers
- 3008

3l
121. 5460660 MHz
EM

1.00 He

NRLD 384

2

0 -5 -10 -15 -20 -25 -30 -35 -40 ppm

S20: 3'P NMR spectrum of 3f

Cument Data Parmmete s
MNAME  (4-Nov-FN-2010
EXPNO 490
FROCKO 1
F2 - Acquisition Parameers
Data_ 20191104
Time 16.35
INSTRUM spect
. | FROBHI} 5 mm PABEO BRY
ULPROG zp30
18] 65536
[SOLVENT Do
| | NS 12
i | 15 0
| | | | f SWH 9515.385 Hz
I i | FIDRES  0.146710 He
AU TR A YR R g
! \ I\_ It LV | d s
W r
o Mgt Ml Il ™% = o=
TE 3000 K
o1 100000000 sec
T T T T T [ !
3.85 380 375 370 3.65 F=—==——= CHANNEL [l ==
| | L §4f£1 m.wlanz MHz
% 1 1
W'Tr W’Er ]?r( 2| ﬁ 7; T Er "1 13.20 usec
— = — = =l ledl=l 0= LW | w
-2 — Processing parameters
] pris
lF 400, 1605080 MHz
WDW EM
5B
B 0.30 He
iB
il PC L0¢
- v lL_._ _/’
I T T T T T T T T T 1
Q g 7 6 5 4 3 2 1 ppm
|
EEEE TR CEREREEE
=== === ] === =l i
S21: 'H NMR spectrum of 3g
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Current Data Paramelers
NAME  (d-Nov-FN-2019
EXPNO 490
PROCNO 1

F2 - Acquisition Parameters
Diate_ 20191104
Time 16.35
INSTRUM spect
PROBHD 5 mm PARBO BB/
PULPROG zp30

) 63336
SOLVENT CDC13

NS 32

n

SWH 06 15.385 Hx
FIDRES L146710 He
AL} 3A0TET20 sec
RG 150.22

oW 52000 nsec
DE &.50 usec
TE 3000 K

Di 1 OCOD0000 s2c
T 1

==—==—= CHANNEL fl ==
SFM 40016207 12 MHz
NUC1 1H

Fi 13.20 usac

PLW1 1300000000 W

I-? ]"m:ese.mggarmler‘:

SF 400 1605080 MHz
WDW EM

|
558 0
i |I | ] LB 030 He
/\/\/ Ul U e
PC 100
T T T T T T 1
& QU 6.85 6.80 6‘?3 6.70 6.63 6.60 6.55 ppm

Wfﬁr T TR

NRLD 384

—7.R01A
—1.77195

=t

S22: '"H NMR spectrum of 3g (expansion)
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Current Data Parameters
NAME  Od-Nov-FN-2010
EXPRO 490
PROCNG i

F2 — Acquisition Parameiers
Date 20191104

Time 1635
INSTRUM spect
PROBHD 5 mm PABEO BB/
]"Ul PROG 330

6353
‘311)].\- ENT C]JCI!-
32

DS

SWH 0A15.385 He
FIDRES (LI46710 He
AQ JA07ET20 sec
RG 15612

ow 52,000 usec
DE 6.50 usec

TE I00.0 K

D1 L OO0 sec
TN 1

==—==—= CHANNEL fl —=
SHM 400. 1629712 MHz
NUCT 1H

™ 13.20 nsec
PLW1 13.00000000 W

{3 ]"mcz's:.mﬁ ArEmELErs
SF 40 1605080 MHz
EM

T
?SD 175

f

T T T T T T T T
770 7.65 ?61} ?55 750 745 740 735 T30 725 ?20 'Il‘l) ?JD

)= WO “f

S23: 'H NMR spectrum of 3g (expansion)
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NAME

Diate_
Time

EXPNO
PROCNG

INSTRUM
PROBHI}Y 5 mm FPARBD BB
PULPROG

m
SOLVENT
N5

Current Data Paramede:
d-Nov—, M\ L

150
I

F2 - Acquisition Parameters
291105

443
spect

zepe30
336

6353
CDCia
4006

Ds 4
SWH 24038 461 Hx
FIDRES 0366708 He
AQ 13631488 sec
RG 20148
ow 20.B00 usec
DE 650 usec
E 3000 K
Di 2 00000000 sec
Dt DLOE000000 sec
T 1
==—=—=CHANNEL fl —=
SHM 1006304903 MHzx
NUCH 13C
™ 000 wsec
PLW1 5300000000 W
==—==—= CHANNEL 1 ==
ﬁFU‘J 400.1b1|1|l)ﬂﬁ MHz
I
r: F'DF'RE-I‘ walzla
PCPD2 000 usec
PLW2 1300000000 W
PLWi2 0,27 B 3000 W
PLwW13 0.2265 1000 W
-2 — Processing paramelers
il 31§b%
iF 10 6204374 MHz
"W EM
§SB
T T T T T T T T T T T T T T T T T T T r&;ﬁ 1.00 He
190 18D 170 160 150 140 130 120 110 100 9 8O 70 &0 50 40 30 20 ppm],’(. L40

S24: 3C NMR spectrum of 3g
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Current Dats Paramete rs
NAME  13-May-FN-2019
EXPRO 480
PROCNO |
F2 - Acquisition Parameers
Diate_ 513
Time 1631
INSTRUM spect
PROBHD 5 mm PARBO BB/
PULPROG 2zl
D 65336
SOLVENT CDCi3
N5 16
ns 4
FWH 64102563 Hr
FIDRES 0878127 He
AQ 0.5111808 sec
RG 20148
ow 7.800 usac
DE 6.50 usec
TE 300.1 K
Dt 200000000 =
D11 DUOFOMM00 s2c
i
—— CHANNEL ]l ==
SR 1619708402 MHz
NUCH 3P
! 15.00 usec
PLW1 1200000000 W
==—=—=— CHANNEL 2 ==
5F02 400. 1621006 MHz
NuCz IH
CPDPRGI2 wallzls
PCPL2 000} usec
LW 1300000000 W
PLWI2  0.I70a3000W
LL PLW13 022651000 W
T od el e b e o e ere ey el S el et .

]“‘2 - ]’m-oemmg %mmel.er\

I I T T I T I T I T T I T T I I I T T q[

T SsB
¢
=l= PC

S25: 3P NMR spectrum of 3g
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Current Data Parameters
NAME M-0CT-AN-2019
EXPND 480
PROCNO |
F2 - Acquisition Parameters
Date, 20101001
Time 102
INSTRUM spect
PROBHD 5 mm Q\Jl‘ 1H13
PULPROG
D h553
| SOLVENT CDCi3
\ NE (4
| ns 2
| 5WH alER 119 Hr
[\ | FIDRES 0094423 He
| | | AQ 5. 2063086 sec
| | RG 228
| | L]J oW BOLBI0 usec

| | I II | DE 6.50 usec
i1 TE 300.0 K
| \ '\\ Di LODDON000 sec
/ _ Do 1
\\ =——— CHANNEL fl —==—
NUCH 1H
; Pl 13.95 usec
5 24 23 22 2.1 PLI — 100 dB
A AN LA PLIW  15020B1E71 W
38 37 36 SFO1 3002508542 MHz
]'2 Pc:m:ﬁmg paramelers
32768
| ' SF 300, 2580015 MHz
I | | | WDW EM
J |‘ l) | ﬁaﬁ : 0.30 He
JWVAL A A U - I
1.00

566
4

wi gy @

S26: 'H NMR spectrum of 3h
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Current Data Paremeers
NAME  (-0CT-AN-2019
EXPNO 480
PROCNO 1
F2 — Acquisition Paranie't‘n
Date_ 2019100
Time 102
INSTRUM spect
PROBHD 5 mm QNP 1H(13
PULPROG Ze30
) 65536
SOLVENT Cocn
NS 16
DS 2
SWH G188 110 Hz
FIDRES 0094423 Hr
AQ 5.2053085 sec
RG 278
W E0.800 usec
DE 6.50 usec
ﬂ TE 00K
DI 100000000 = ¢
T 1
| ‘[ ==—=—— CHANNEL fl =—=
M | NUCI 1H
| Pl 13.05 msec
PLI —1.00 dB
I f 4 |\|l f | PLIW 1502081871 W
I 1 [ ] \ [ lJl (W SFOL 3002508542 MHz
|
|U l | } |! | l'l JI | F2 - Processing paramelers
| | \ 51 32768
| | i { SF 3002560015 MHz
W EM
SSB 0
K L iB 0.30 Hr
— GBE 0
— —IC L.00
[ T T T T T T T T T T 1
79 7.4 73 72 Lh 7.0 6.9 6.8 6.7 6.6 ppm

?.IS ?f? '.l‘?ﬁ ??5
WO WYY W

S27: '"H NMR spectrum of 3h (expansion)
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Current Data Paramete s
NAME 10-Oct-FN-2019
EXPNO 500
PROCNO 1

Fl- ]’c\c:-ues:iin_e %s.:amel.er.k
| 3la
SF 7540099340 MHz
Wow EM
558 O
LB 1.00 Hz

1]

T T T T T T T T T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 100 %0 BO 70 &0 S50 40 30 20 ppm

S28: 3C NMR spectrum of 3h
NRLD-358

e,
BROKER

——11.3144
— 10.5281

Cumrent Data Parameiers
_\M.'vl]-ﬁ 26-Dec-AN-2010
PN 540

PROCNG i

F2 - Acquisition Paramete rs
Date_ 20191226

Time 2.2
INSTRUM spect

PROBHD 5 mm PABEO BB/
PULPROG Zgpe30

m 63536
SOLVENT L']JCI?-
N5 16

b} 4

SWH 64102 563 He
FIDRES 0078127 He
AQ 05111808 sec
RG 20148

oW 1800 usec
DE 6.50 usec
TE 303.1 K

Dt L 00000000 ==
D11 DLOF000M00 sec
TN 1

====—= CHAMNNEL fl ==
SHM 1619708402 MHz
NUCH 3P

M 15.00 usec

PLW1 1200000000 W
==—==—= CHANNEL 2 =—=

400, 1b"r110|J6 MHz

CPOPRG]2 wallz16
PCPD2 O () usec
PLW2 1300000000 W
PLW12 027063000 W
= o : PLW13 022651000 W
A B et S L e iy 3 i  ppusmiena gy et
F2- ]"\T::E“EHIHE%EIHTI‘E‘LE‘R
Sl
T T T T T T T T T T T T T T T T T T T S 161.0870400 MHz
45 40 35 30 33 20 15 10 5 0 -5 -0 -15 -20 -25 -30 -35 -40 ppmwWDW EM

??&B ? 1.00 Hz
E],a G&R o
~l= PC L40

S29: 3P NMR spectrum of 3h
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Current Data Parmmeiers
NAME  13-Jan-FN-2020
EXPRO
PROCNO 1

F2 - Acquisition Parameters
Date_ 2200113

Time 1712
INSTRUM spect
PROBHD 5 mm PABEO BB/
PULPROG g3

D 65536
! SOLVENT oo
il ﬁml NS 8
[l TR Ds 0
J IH SWH 0615385 Hr
FIDRES 0146719 He
ADQ 3A07ET20 sec
RG 10041
- oW 5200 usec
DE .50 usec
TE 030K

Di LO0D0000) sec
41 40 39 38 i .

e R et | ==——=—— CHANNEL fl ==
= 5RO 4001629712 MHz
ot NUCH IH

M 13.20 usec
PLW1 1300000000 W
I-‘E—Pcu-c:'s.'iin§3pmmLer.k
51 63336
| 5F 400 1605188 MHz
WIW EM
588 0O
| | LE 0.30 Hz
| GE 0
Ul PC 100
F, N J A
13 12 11 10 9 5 4 3 2 | ppm

~ 8_ ?. 6

S30: '"H NMR spectrum of 3i
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Current Data Pammeters
NAME  13-Jan-FN-2020
PN 500

EXPNO

PROCNG 1

F2 - Acquisition Parameters
Diate_ 0200113

Time 17.12
INSTRUM spect
PROBHD 5 mm PABEO BEY
PULPROG 30

i1 65536
SOLVENT b ]
NS 8

ns 1]

SWH 0615.383 Hz
FIDRES 0146719 He
AQ 3A0TET20 sec
RG Al

oW 52000 usec
DE 650 usec

TE
m 1 OO000000 szc
T 1

SFO1 400.16297 12 MHz

I,H |
l '-.I “ Il'll m PLo  (Ausec
I| Un l[

[1 === CHANNEL ]l ===

PLW1 13.00000000 W

A
l””lwl|
|

| ‘ petesha
| i ‘}'3 Pcms:gg?fés:mwrs

il
| |’J I\/ | f \%«!—DW m'1ws]!r?15M]h
| \ / g
L// GE 0
PC 100

T 1
6.9 ppm

T T T T T T T T T T T T
&1 80 79 78 1.7 76

15 T4 73 7.2 7.1 ?fﬂ
— l“‘w"J cf"’J\'_-:» o o
b =l o1l =l |= !

S31: 'H NMR spectrum of 3i (expansion)
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Current Data Parameters
NAME 21-Jamn-AN-2020
EXPNO 410
PROCND 1
F2- Prmestiing %ammeLers
3l 31el
5F 754099363 MHz
WD EM
558 0O
LE 200 Hz
GE 0
PC 140
A I
T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
S32: 13C NMR spectrum of 3i
NRLD 392
s
=
& BRUKER
-
Cumrent Data Parameters
NAME  13-Jan-FN-2020
EXPNO 560
PROCKO i
F2 - Acquisition Parameters
Diate_ 20200113
Time 1714
INSTRUM spect
PROBHD 5 mm PABEO BB/
PULPROG el
™ 65536
SOLVENT CDCi3
NS 32
DS 4
5WH e4102.563 Hx
FIDRES 0078127 He
AQ 05111808 sec
R 201 48
oW 7. 800 usac
DE 6.50 usec
TE 311K
D1 200000000 = c
D11 DLOB000000 sec
T 1
====—=CHANNEL [l =—=
SH 1619708402 MHz
NUCT £l
™ 15.00 usac
LWL 12 DOD00000 W
==—==—= CHANNEL 2 ==
SHO2 4001621006 MHz
NUCZ IH
CPDPRG[2 wallzis
PCPIZ 000 usec
PLW2 13 D0D00000 W
PLW12 0.27 063000 W
rl PLW13 0.2265 1000 W
l I-”!—]’muestiing arameters
I\-_ si 327
N N N SF 161.9870400 MHz
v o ' — - "W DW EM
558 O
LE 6.00 Hr
T T T T T T T T T T T T T T T T T T T GB
—45 40 -35 -30 -25 -20 -15 -10 -5 0 3 0 15 20 25 30 33 40 PPMPC 140

S33: 3'P NMR spectrum of 3i
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Current Data Parameters

NAME 24-Jan-FN-2020
EXPNOD 520
PROCNO 1

F2 - Acquisition Parameters
Date_ 20200124
Time 1.2
INSTRUM spect
PROBHD 5 mm QNP 1H13
PULPROG 230

65538
SOLVENT CDO3
NS 16

D8 2

EWH 6188 1% Hx
FIDRES 0094423 Hr
A 52053086 sec
RG 3in

oW S0L800 usec
DE 6.50 usec
TE 00,0 K

D1 100000000 sec
T i

==—==—= CHANNEL fl ==
NUCIH 1H

™ 13.95 usac

PL1 -1.00dB

PLIW 1502081871 W
5RO 300.2508542 MHz

F2 - Processing parameters

i1 32768

F 3002580085 MHz
DWW EM

SB 0

B 030 Hz

1 4

S34: "H NMR spectrum of 3j

e

NRLD-393

——T7.7940
—7.7689

—7.5552
—T7.5330

75044
——7.4807
———7.4569
—17.3883
— 73613
——7.3382
—7.2857
—7.2%2
~—17.1759
270834
70648

T 70456
— 67688

— {7401
—6.7002

70962

——T.1856

Current Data Parameders
NAME  24-Jap-FN-2020
EXPNO 520
PROCKO 1

F2 - Acquisition Parameers
Date_ 00124

Time 1nna
INSTRUM spect
PROBHD 5 mm QNP 1H13
PULPROG z

T 63336
SOLVENT ChDoi
NS 16

D3 2
5WH 6188119 Hz

FIDRES DDGI-L’LZS He
Q IO5HIRA sec

RG Tan

oW B0.800 usac

DE &.50 usec

TE 3000 K

o1 100000000 s2c

T 1

==—==—= CHANNEL fl ==

NUCt IH

Fi 13.95 usec

PL1 - 1.00 dB

PLIW 1502081871 W
3RO 300.2508542 MHz

]2 Processing parameters

3276
SF- 00, 2580085 MHz
WDW EM

0.30 Hz

T T T
T8 1.7 1.6 75 74 7.3 ?2 6.9 6?

Rlﬂf—J

e o

S35: 'H NMR spectrum of 3j (expansion)
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191.359

628314
62.7609
55.2951
55.0968
15.9312
15.8398

e
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Current Data Paramete rs
NAME  21-Jan—FN-2020
EXPNO 430
PROCNO |

F2 - Processing parameters
il 31.E E&

&
iF 754009363 MHz
EM

T T
190 180

NRLD-393

T T T T T T T T T T T T T T T T
I70 160 150 140 130 120 110 100 90 B0 70 o0 50 40 30 20

S36: '3C NMR spectrum of 3j

—0. 2872
—7.5182

ppm

Cumrent Data Parameders
NAME  21-Jan-FN-2020
EXPNO 420
PROCNG 1

Fl- Pcmes:iin% %mrrtb:r.k
Sl 32n

5F 1215466660 MHz
WDW EM

558

LB

GE 0
PC 140

1.00 Hz

S37: 3P NMR spectrum of 3j
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Current Diata Parameke rs
NAME 29-JUNE-AN-2020
EXPNO 30
PROCNO 1
F2 - Acquisition Paramelers
Date_ 0620
Time b
INSTRUM spect
PROBHD 5 mm QNP 1H'13
PULPROG 2230
™D 65536
SOLVENT Coei
NE 16
D5 2
SWH 6168110 He
i i FIDRES  0.094423 Hr
.,I LI | AQ 5.205%86 s=c
RG 256
| ow B0 BN usec
_.__,l" DE 650 usec
TE 30000 K
D1 100000000 ¢
DO 1
—_—
==—==——= CHANNEL | ==
4.0 NUCH iH
— Pl 13.95 usec
= PLI -1.00 dB
il | PLIW 1502081871 W
I SFO1  300.2508542 MHz
F2 — Processing parameters
5l 31765
SF 300, 2580060 MHz
WOW EM
| i | SSE 0
| Il |1.B 0.30 Hz
| U GE 0
— l"h._ L S ) l'-_ _:-/l pC 100
[ T T T T T T T T T T T T T 1
i3 12 11 10 9 g 7 6 3 4 3 2 1 ppm
L ! !
3 EEERE 5| g
= =] = (] L’
S38: '"H NMR spectrum of 3k
& = L el -r.gg-r. Eo' = Bt
28 EE; §8EE zRISE Eg BRUKER
s r—ir-irlr' Tmrr; L Q@
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Current Data Parameers
NAME  20-JUNE-AN-2020
EXPNO 380
FROCNG
F2 - Acquisition Paramelers
Dae_ 2200620
Time 1672
INSTRUM spect
PROBHD} 5 mm QNP 1H/'13
PULPROG 7830
D 65536
SOLVENT Choa
NE 16
D& 2
SWH 6158115 Hz
FIDRES 0004423 Hr
AQ 52053086 sc
RG 256
f oW 80800 usec
| DE 6.50 usec
|. TE 3000 K
I Di 100000000 s=¢
| DD 1
| | ]‘ 3 ———= CHANNEL [l —=
|| || f NUCH iH
| i P1 13.95 usec
!] [ 11 PLI -1.00 dB
(0 I PLIW 1502081871 W
| b | { l SFOl  300.2508542 MHz
Uﬂ I I| I| u | / | F2 - Processing parameters
\ \ 51 37768
I\A \J‘ SF 3002580060 MHz
WOW EM
SSE D
LE 030 He
GBE 0
i =PE 100
[ T T T T T T T T T 1
79 7.3 7. 7.2 69  ppm

T.8 (] 75 T.4 73 ?fl ?.IU
| I [ |
e R R

S39: 'TH NMR spectrum of 3k (expansion)
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Current Data Parameiers
NAME  30-June-AN-2020
EXPNO £l (1]
PROCKO 1

F2 - Proce i:ii:ng\ %s.rarml.er.k
5l .t

5F 75.4999361 MHz
WDW EM

558

LB 1.00 Hz

GBE

PC L40

T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 B0 70 60 50 40 30 20 ppm

S40: 13C NMR spectrum of 3k
NRLD 439

7.0439

Current Diata Parameke s
NAME  24-July-FN-2020
EXPNO 560
PROCKO 1

F2 - Acquisition Parameiers
Date_ 20200724

Time 1747
INSTRUM spect
PROBHD 5 mm PABEO BB/
PULPROG 2pp23l

D 553

SOLVENT Coos

N§ )

Ds 4

FWH 64102 563 He
FIDRES 08978127 He

ADQ 05111804 s=c

RG 20148

oW TRO0 usec

DE 650 usec

TE 3001 K

il 2 (0000000 =

Dit 0L03000000 sec

T i
==—==—==CHANNEL fl ==
FO1 1619708402 MHx
NUuCit Ejl g

P 15.00 usec

PLW1 12, 00000000 W
==—=—=CHANNEL 2 —=

2 400 1621006 MHz
NuCz IH
CPDPRG[Z  walzie
PCPD2 Q000 usec
PLWZ 1300000000 W
PLW12 0. 27063000 W
PLW13 022651000 W

F2- Pm-:ﬁiing parameters
Al 321a8

5F 161 870400 Mz
' W EM

55B 0

LE 1.00 Hz

T T T T T T T T T T T T T T T T T T T GR 0
45 40 35 30 25 20 15 10 S 0 -5 -10 —15 20 -25 -30 -35 40  ppmpc i

S41: 3'P NMR spectrum of 3k
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Current Data Parameers
NAME (d-Nov-AN-2010
EXPRO 3
PROCNO 1
F2 — Acquisition Parameters
Diate_ TootM
Time
INSTRUM
PROBHI}
PULPROG 2830
T 63536
SOLVENT
NS 16
0s 2
5WH 8012820 Hz
FIDRES 0.122266 He
AQ 40894485 sec
RG 32
oW 62400 usec
DE 650 usec
TE 2980 K
D1 1L 00D sec
TDO i
==—==—= CHANNEL fl ==
SHO1 400. 16297 12 MHz
NUCi iH
m LN nsec
PLWI O0W
F2 - Processin 3;l:u's.1'r|s~|.ers
il 635336
iF 400, 1604974 MHz
WDW EM
| 558
LB 0.30 Hz
i | GB
J_ | J | PC 100
L-' "I Y i _.JI L
I T T T T T T T T T
12 11 10 5 4 3 2 ppm

ﬁﬁf

NRLD-363

—7.8807
—7.8623

" bty

S42: '"H NMR spectrum of 31

7.6354
{,—?.ﬁ 169
——7.5743

—7.554

_~1.5129
——7.496

—7.4775

_-7.4563

“\‘?

7 -7.5930

7.4576
74194

—T1.389
—7.3362
—-7.3174
—7.2925

—7.2178

—T7.1849

0oy s
2582858
l""-l""-t"‘-\lc\l:kl:c
N/

LE
GE
PC

Current Data Parameie rs
NAME  (M4-Nov-AN-2010
EXPNO a0
PROCNO 1

F2 — Acquisition Parameters
Dt 00101

Time 5.30
INSTRUM
PROBHI}
PULPROG Fi]
63336
SOLVENT
N§ 16
D8 2
5WH S012820 H
FIDRES 0122266 He
AQ 40804485 sec
RG 32
ow 62400 nsec
DE 6.50 usec
TE 2080 K
o 10000000 sec
TN 1
==—==—= CHANNEL fl —==
SHOM 400.16297 12 MHz
NUCT 1H
™ 100 nsec
PIWI O0W
F2 - Processin EPMLETF
3l 63336
iF 4001604974 MHz
WDW EM
558
030 Hz
LO0

o

T T T
7.7 1.6 15
N

7.2 7.1

?.I‘l T3 . T.0
R b gl
e R L5

S43: '"H NMR spectrum of 31 (expansion)
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Current Data Parameters
NAME  30-DOci-FN-2019
EXPNO 410
PROCKO |

F2 — Acquisifion Parmmeters:
Date_ 20191031

Time 72

INSTRUM spect
PROBHLD} 5 mm PAREO BBY
PULPROG 2gp230

D 65336
SMLVENT oo
N8 4096

Ds 0
5WH 2051281 He
FIDRES D.480064 He

AQ 10223616 sec
RG 20148
oW 15,600 nsec
DE 6.50 usec
TE 3000 K
Dt L 00000000 s=c
D11 L0000 sac
TN} 1
==—==—= CHANNEL fl =—=
SFO1 1006304903 MHz
NUCH C
M 0.90 wec
PLW1 5300000000 W
==—==—= CHANNEL 2 ==
SF02 400 1621006 MHz
NUCZ IH
CPDPRGIZ wallzlé
PCPO2 O} 00 usec
PIW2 1300000000 W
PLWI2 027063000 W
PLWI3  0.22651000W
F2- ]’cme:iﬁin;: %mmelrrs
5l 32la

W i 10062043580 MHz

W EM

538

o
il s i ML I o R i el St it O b it s = I TR
200 190 180 170 160 150 140 130 120 110 100 90 8O0 70 &0 50 40 30 20 Ppmp- 140

S44: 13C NMR spectrum of 31
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Current Data Parameters
NAME  06-Feb—AN-2020
EXPNO 330
PROCNC ]
F2 - Acquisition Parameters
Date_ 20200206
Time 1603
INSTRUM spect
PROBHIY 5 mm QNP 1H13
PULPROG =230
™ 63336
SOLVENT CcDC3
NS 16
08 2
5WH alB 110 He
FIDRES 0094423 He
AQ 3.2053085 sec
RG 203
oW S0.800 usec
DE 6.50 usec
o 3000 K
ot I.EIDDD]JO[IJEC
=——= CHANNEL fl ==
NU 1H
™ 13.95 usec
PL1 —1.00 dB
PLIW 1502081871 W
5EM 300.2508542 MHz
F2 — Processing paramelers
il 31Tal
5F 300, 2580500 MHz
WDW EM
558 0
LB 0.30 Hx
GE 0
U L o, ﬁ PC 100
T T T T T T T T T T T T T I
13 12 11 10 9 5 4 3 2 1 Ppm

ke

S45: 'TH NMR spectrum of 3m
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Curreni Data Pammeters
NAME (O6-Feb—AN-2020
EXFNO 330
PROCNO 1
F2 - Acquisition Parameters
Diate_ 2200206
Time 1603
INSTRUM spact
PROBHD 5 mm QNP 1H/13
PULPROG 30
T 65536
SOLYENT 1. E]
NE 16
D8 2
5WH a1E 119 He
FIDRES 0094423 He
AQ 5.2053086 sec
RG 203
oW 50800 usec
DE 6.3 usec
TE 3000 K
o 1. OOD00000 sec
T 1
==——==—— CHANNEL fl ==
NUCT 1H
| ! 13.95 usec
|| PLI ~1.00 dB
| \] PLIW 1502081871 W
1 ‘ | r,|| 5 3002598542 MHz
rl 1 | I | || v F2 - Processing parameters
il £ || 1 || | | [ 5l 32768
i || || ‘ I WV | SF_ 300.2580500 MHz
|

]
flj I| |
| || [ '| 558 0

IV u' LB 0.30 Hz

| " i ‘ | |||I|| U‘.
S W %"“U"ﬁu'”u'd i AW YW g e

e e -“J"‘———-o
g e e E Wﬁf W B
S46: 'H NMR spectrum of 3m (expansion)
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—emaem— e

Curment Data Parameters
NAME  O6-Feb- AN-2020

191.345
420399
774655
77.0422
766184
21.1602

EXPNO 340
PROCNO 1

F2 - Processing e
o ‘.-_-4!‘1;_? parAmeErs
SF mm MHz
WDW IEM

S55B 0

LB 1.00 Hz

GE

C 140

- -

T T T T T T T T T T T T T T T T T T T T 1
200 190 180 170 180 150 140 130 120 10 100 90 B0 70 60 50 40 30 I0 ppm

S47: 3C NMR spectrum of 3m
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NRLD-364

12,4928
7.7919
7.7672

£
{

7.6136
7.5987
7.5392
7.5158
74930
TATIO
T.4463
T.4005
7.3756
7.3408
7.3%9
7.3137
7.2880
7.2603
71442
7.1116
70288
6.9999
6.9738
6.9455
66969
66687
37447

Curreni Data Parameters

"MMI— 25-Tume—AN-T020
EXPNO 510

PR()-LM) 1

F2 - Acquisition Parameters

Date_ 200625

Time 15.49

INSTRUM

spect
PROBHD 5 mm QNP 1H/13
PULPROG 30

D 63336
SOLVENT E])CI!
NE 16

Ds 2

5WH G1ER 119 Hr
FIDRES 004425 He
A 5.2053086 sec
RG 128

oW B0.800 usec
DE 6.50 usec
TE 3000 K

ot 1. 00000000 s c
T 1
==—==—= CHANNEL fl ==
NUCH 1H

1'-‘1 13.95 usac

—-L00dB
1'-‘I..l“-r 15.02081871 W
SR 3002508542 MHz

F1- Pc\oc:s:.mg parameters

il 36k

iF 3[0253[!]?4 MHz

WDW

| SSE O
B 0.30 He

) 'II..HL_ _)IL _Jﬂ\ A EB > L0

I3 12 11 10 9 B 7 6 5 4 3 2 I ppm

e EE=kE f)

S48: 'H NMR spectrum of 3n

NRLD-364
o ol CWroegomin'dmor g [ [ =]
= = o (= W oo = W & k: - = WY
BE  QERHRSYSRSERER 3 EERY i BRUKER
Lol o F:-ETP‘“P‘“E‘*TF:“E‘*F‘“E‘TP‘E‘“—F‘-E“ ~r- T~ T ‘Tc
|
| SN AAZ T Y J
Current Diata Parameters
NAME  25-June-AN-2020
EXPRO 510
PROCKO |
F2 - Acquisition Parameiers
Date_ 200625
Time 15.49
INSTRUM spect
PROBHD 5 mm QMNP 1H13
PULPROG 2g30
T 63536
SOLVENT CDC13
N8 16
Ds 2
5WH 6188 119 He
FIDRES 00894433 He
A 5.20530H6 sec
R 228
oW S0.800 usec
DE 6.50 usec
TE 300.0 K
D1 1. OD000ED sec
TN i
==—==—= CHANNEL fl ==
NUCt 1H
™M 13.95 usac
PL1 - 100 dB
'| PLIW  1S.02081871W
|| f SR 3002598542 M]Ir
| | | Il F2 - Processing parameters

Sl 32

f
‘|] j\'ﬂll Ml \[’Unl' l]']( III \Iﬁ]l u/\[\} | \U"I ‘f;‘[—lm m.is'ggg; Mz
NN R u \_#

7.0 6.9 6.8

I - - -

S49: '"H NMR spectrum of 3n (expansion)
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Current Data Parameers
NAME  11-May-FN-2020
EXPNO 430
PROCKO |

F2 - Acquisition Parameers
Date_ 200512
Time 203

INSTRUM spect
PROBHD 5 mm PARED BB/
PULPROG el

D 65336
SOLVENT coCi3
NE 48

Ds

0
5WH 24038 461 He
FIDRES 0366798 He

AQ 136314488 sec

RG 20148

oW 20,800 usec

DE 650 usec

TE 300.0 K

Dt 2L 00000000 s=c

D1 D.0E000000 s=c

TN 1

==—==—= CHANNEL fl —==
SF01 100.63049%3 MHz
NUCI 13C

" 0,00 wsec

PLW1 5300000000 W
==—==—= CHANNEL 2 ==

SFO2 400. 1621006 MHz
NuC2 IH
CPDPRG2  walizls
PCPD2

PLW2 13 D000 W
PLW12 027063000 W
PLWI3 022651000 W

F2 - Processing parameters
| 3"?&%

S51: 'H NMR spectrum of 30

39

SF 1006204380 MHz
WDW E}
iﬁSE,
T T T T T T T T T T T T T T T T T T E;ﬁ LN T
190 180 170 160 150 140 130 120 110 100 90 80 70 &0 50 40 30 20 Ppmpe 1.40
S50: 3C NMR spectrum of 3n
NRLD-386
o
~ WO TN 2~ - wrﬂl’-‘—\ru—.—'ctu—.-—-NE\;cC—\r
& E30BIRECIs3EcaCRRRASscaR 80 ELE BRUKER
Sl o o ool o ot S o o S o o S S o S o ol o o S o S o ST= T = - - - - W
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Current Data Parameers
NAME  20-Mar-AN-220
EXPNO 550
PROCNO i
F2 - Acquisition Parameers
Date_ 2200320
Time 114
INSTRUM spect
PROBHD 5 mm QNP 1H13
PULPROG 30
D 63536
SOLVENT N ]
N8 16
Ds 2
SWH alER 119 He
FIDRES 094423 He
AQ 5.2053086 sec
RG 203
oW S.E00 usec
DE 650 usec
TE 3000 K
o 1. 00000000 s=c
TN 1
di
020R1871 W
3002598542 MHz
F2 - Processing parameters
Al 3XT6E
SF 300. 2580077 MHz
W EM
SB 0O
| B 0.30 Hz
3B 0
= _Heongd . B s
I T T T T T T T T T T T T 1
13 12 11 10 9 g 7 3] 5 4 3 Z ppm
s e -
=1 = He =T x|
=| === | S| -_=



NRLD-386

[- - - o g NN —= 8 = Ll t - - E Bl N el = =
[ r_\! 3= ol = Wy = o [a = =W 5:—':."2 u—.Eu—.
Be =R I0S3I93ERT AR 28gE38833: ¢ BRUKER
r~r~ hhhhhhhhht‘rr‘rhhhhhhh l""-t"‘-l"rt"‘-l"“-*f‘ccc-_c =
i
| |ESNSANY R LA ZZ | NN EHEEE |
Cumrent Data Parmmeiers
NAME  20-Mar—A N-2020
EXPND 550
PROCNG i
F2 - Acquisition Parameters
Dae_ 20200320
Time 17.16
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 2230
™ 65536
SOLVENT cocn3
NS 6
DS 2
SWH 618119 Hz
FIDRES 0094423 Hr
AQ 5.2053086 sec
RG 03
Dw S0.800 usec
DE 6.50 usec
no TE 3000 K
| Di LOOBO00N0 e
[l | Do 1
A || | ==—=—— CHANNEL [l ==
f | f NuCt JH
A 13.95 usec
|" AT | AT PLI 100 dB
i | TR ! [ f i [ PLIW  15020818T1W
) |||| I|II Lr'|I|I |'| || [ 1] Vi || SR 3002508542 MHz
i | | | "
il 1 |||_|| |I~' Wl ||| || IllllJ | ||| F2 - Processing parameters
[l | A A o W 5l 32768
'J| | | ILWLW W i | v SF 3002580077 MHz
[V EATAY. | l WDW EM
' | | \/\/ M | 558
\ LB 0.30 Hz
\‘_ L_}J GE 0
% S PC 100
k- 77 1.6 15 7.4 73 2 7.1 7.0 6.9 6.8 ppm
e L i R R —
- A 8 e
— - - - = w [=]
S52: 'H NMR spectrum of 30 (expansion)
Vel T = o — =+ = = = O =
Ot =M BN P R~ =N = oS W O W a8 -+ o
SEELPEEEE L EER P ERE R E SRR T s BRUKER
555SSSEEALNOSFRAARAKASEAEANERRASEAA b
Ll b bl b, | ot — 'v LN
Cumrent Data Parameters
NAME  20-Mar—AN-2020
EXPN 560
PROCNO 1
F2 - Processing parameters
si Eie 3
SF 75.4099340 MHz
WDW EM
SSB
LE 1.00 Hz
GB
PC 140
Lmu L
T T T T T T T T T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 100 90 20 70 60 50 40 30 20 ppm

S53: BC NMR spectrum of 30
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NRLD-376

o
=l Ll e M R Bl = R R Gl R -~ L = e o
W = - W = el A
3 §SRGEIIIISUSRARE SRR BRUKER
= B=P=F= F= P = PP P p= W
Current Diata Perameters
NAME  11-May-FN-2020
EXPNO 460
PROCHO 1
F2 — Acquisition Parameters
Date_ 20200511
Time 17.0%
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2p30
D a3iia
SOLVENT IZDCI';L
N8 8
D8 ]
SWH 0615.385 Hx
FIDRES (L146719 He
AQ 3 A0TET20 sec
RG 120.57
oW 52000 usec
DE 6.30 usec
TE 00,0 K
D1 1.00001301:01--:
==—==—= CHAKNEL fl ==
5FO1 40016297 12 MHz
NUCt 1H
M 13.20 usec
PLW1 13.00000000 W
Fl- ]’m:esam 3;ls.rs.1'r|eLer=
il
SF -1-[0 1b|35104 MHz
WDW EM
58B 0
LB 030 Hx
t GB
i) J Jp( 100
! 'y ik
I T T T T T | | T T T T T 1
13 12 11 10 9 -1 5 4 3 2 I ppm
R F‘F"Fm"ﬁ*l’
= =1 0] U} ==
[= =|=l= wi|=]=
S54: '"H NMR spectrum of 3p
NRLD-376
o o G F W Timoeoned o el oD = wp o [* o
b S = ol i =4 ol k
3 2287 3993 agRg 2 f EZke 2% BRUKER
e Lol ol r-Cr-Cr-lir-C r-Cr-lir-Cr-C [ =S 4|:u:
\/ NN N TN
Cumrent Data Parameers
NAME 11-May—FN-2020
EXPNO 460
PROCNO 1
F2 - Acquisition Parameiers
Diate_ 200511
Time 17.09
INSTRUM spect
PROBHD 5 mm PABEO BRS
PULPROG g3
™ [ J&
SOLVENT CDCi3
NB 8
D5 0
l EWH 0615385 Hz
FIDRES 0.146719 He
AQ 34078720 sec
RG 120.57
ow 52000 usec
DE .30 usec
TE 300.0 K
Dt 100000000 =c
TNy 1
==—==—=CHANNEL fl ==
SFO1 40016207 12 MHz
NUCt 1H
| | Pl 13.20 usec
| PLW1 13.00000000 W
J I g"lz Pmoes\amﬁ arameters
ﬂl | \ |'II SF . 4001605104 M
| DWW o
\ﬁl I.,I| IhlJll | J il 538
f lq LE 0.30 Hz
l\_,j (:B
S\ ®
I T T T T T T T T T T T T 1
7.9 7.8 T4 1.6 75 T4 73 =2 7.1 7.0 69 68 ppm
L‘_h“'“.c-’”ﬂ_J e o D-"J l‘c'J L"‘“.N
= & 7 S| 5 2 £
|= v i -l I=1 e 1= =

S55: '"H NMR spectrum of 3p (expansion)
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NRLD-376
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Current Data Paramete rs
NAME  31-0CT-AN-2019
EXPNO E1(1}
FROCNO 1
F2 - Acquisition Parameters
Date_ 20191101
Time 1.07
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG el
T 65338
SOLVENT CoCR
NS 2048
os 4
5WH 24038 451 He
FIDRES 0.366798 He
AQ 13631488 sec
RG 201.48
oW 20,800 usec
DE 650 usec
TE 3000 K
Dt 200000000 s c
D11 DLOF000000 sac
TN i
==—==—= CHANNEL [ ==
5RO 1006304903 MHz
NUCH 13C
F1 0.90 wec
LWl 53, DNDO0000 W
==—==—=CHANNEL 2 =—=
5R02 400. 1621006 MHz
NUC2 1H
CPDPRG[Z  walzis
PCPI2 O} 0 sec
PLwW2 13 DNDDOO000 W
PLWI2 027063000 W
PLWI3  0.22651000W
F2 - Processing parameters
l ‘ |_ 5l iZla
S 1006204330 MHz
WDW EM
558 0
T T T T T T T T T T T T T T T T T T T “‘33 » 100 Hz
200 190 180 170 160 150 140 130 120 110 1000 9O B 70 60 50 40 30 20 PPmP:C 1.40
S56: 13C NMR spectrum of 3p
NRLD-400
:“E (xR -l s Wl Bincles oWV 2 g e
o ] = ) ) g -
Z Gogigeydanareasgnzs BRUKER
- E=E=b= == B HW
Current Data Parameters
NAME  23-Jan-FN-2020
EXPRO H00
PROCNO i
F2 - Acquisition Parameters
Diate_ 200123
Time 1229
INSTRUM spect
PROBHD 5 mm QNP 1H/13
Puu'noc 330
6353
501.\'ENT C])CE
N5 16
ns 2
SWH 6188119 Hx
FIDRES 0094423 He
Ay 52053086 sec
RG 181
ow S0.800 usec
DI 650 usec
3000 K
Dl L EIODDJO[OEC
TNy
==—==—= CHANNEL [l ==
NUC1 1H
™ 13.95 usec
PLi -1.00 dB
PLIW 150201871 W
5F01 3002598542 MHz
F2 — Processing paramelers
3l 3768
SF 002570983 MHz
WDwW EM
58B 0
LE 0.30 Hz
GE 0
~ A h]'{ L
| T T T T T T T T T T T T 1
13 12 11 10 5 4 3 2 1 ppm

hES

e

S57: 'TH NMR spectrum of 3q
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o BE 3 ESg48Fs88 3
28 z% 2 8639800y E
trr-u l"'\-l"rl"'\-t"hl"‘\-t"\-t‘rl"‘ht‘rt"\-l"‘\-l"'h -
' VAV |
||I ||| II |'I||
it
]
i |]

v

—7.04932
—T7.0430
—7.0213
—6.9119
—6.8909

f | |
/ I\

|
\
WDW
5SB O
1B
GB (1]
__PC

BRUKER
(<O

Current Data Parameters

NAME  23-Jan-FN-2020
EXPNO 600
PROCNO i

F2 - Acquisition Paramee s
Date_ 20200123
Time 1129
INSTRUM spect
PROBHL 5 mm QNP 1H13
PULPROG e

m 63336
SOLVENT o1 E]
N 16

5
DS 2
5WH alEL110 He
FIDRES 0094423 He
AQ 5.2053086 sec
R 181
oW 80800 usec
DE 650 usec
TE 00K
D1 LOODOO0D s2c
T 1
==—==—= CHANNEL fl ==
NUCH 1H
P 13.95 usec
PL1 —1.00 dB
PLIW 1502081871 W
5HM 300.2508542 MHz

F2 - Processing parameters

& 3276l

SF 002570983 MHz
EM

030 Hx
100

T T T T
15 74 73

79 1.7 1.6 7.2
— — L____N'_____l o Jl_ ___ _
18. | 5 _]5:.
— - — i
NRIJD—_'“H) G = e e S e ] o
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S58: 'H NMR spectrum of 3q (expansion)
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T 1
ppm
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Current Data Parameters

NAME 17-Jan-AN-2020
EXPNO 330
PROCKO 1

F1- Pn::-ces:iins %s.rs.rml.er.k
| 326

SF T3.4909300 MHz
WDW EM

58E 0

LB 1.00 Hz

GE 0

PC 1.40

T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 1100 100 90 8D 70 60 50 40 30

S59: 13C NMR spectrum of 3q
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NRLD-383
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Cumrent Data Parameters
NAME  29-Jan-FN-2020
EXPNO 440
PROCNO 1
]'-‘2 - A:quj:iiﬁnu Paramete rs
20200129
Time 1053
INSTRUM spe
PROBHD 5 mm tN'm 13
PULPROG ze30
D #5536
SOLVENT CoCI3
NS 16
ns 2
SWH G1ER 119 Hz
FIDRES 0084423 He
ADQ 52053084 sec
RG 236
ow B0.E00 usec
DE & 50 usec
TE 3000 K
DI LOOD0000D sec
T 1
==—=— CHANNEL fl ==
NUCI H
13.95 usec
PLI — 100 dB
PLIW  {50M0BIETIW
SFOM 300.2598542 MHz
F2 — Processing paramelers
sl 31768
SF  300.2580130 MHz
i WDW EM
,] SSH
| LE 0.30 Hz
._J | GE 0
<) )l I PC 100
[ T T T T T T T T T T T T 1
13 12 il 10 B ] 4 3 2 I ppm
W:::f -sﬁf&ﬁﬁ\%i&]a}ﬂ
= —l=|| === ==
S60: 'H NMR spectrum of 3r
NRLD-3583 m
—— o = o= on o= P —~ = = o o = = on & o8 o o =t -— —
[+ L) Rl ot [t ] = - W o w— o - =T
g2 2E7I05EE8F 232F REIEEIEEZ E7 £fi BRUKER
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Current Data Parameters
NAME  25-Jan-FN-2020
EXPNOD 440
PROCNO 1
F2 - Acquisition Parameters
Dale_ 20200129
Time 10,53
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 230
D 65536
SOLVENT oo
N3 16
DS 7
SWH GIEL 110 Hr
FIDRES 0064423 Hz
AQ 52053086 sec
R 256
ow B0.E00 usec
DE 6.50 usec
TE 300.0 K
Di LOOOD0000 sec
DO 1
=== CHANNEL fl ===
NUCI H
™M 13.95 usec
PLi —1.00 dB
A ]1 PLIW 1502081871 W
1 ||| r | | SFO1  300.2598542 MHz
r| lll |] | | || | |l | I q F2 — Processing parameters
Il IIL'Il | 1 f [ f 51 37768
| | | 4 N I | Wi 1 1 'l SF 3002580130 MHz
! l A UiAl AT AN ¥ WOW EM
[ ¥ JI W 'I'JllufU' n.IJL; [ ¥ \‘J SSE O
|| \fJ Hu u l\).u.,u [ | 1B 0.30 Hz
_/I l\‘ GE o
PC L00

Mhr

L
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S61: 'H NMR spectrum of 3r (expansion)
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Current Data Parameders
NAME  31-Jan-AN-2020

EXPMO 570
PROCNG |

F1- Prmes.tiins Aramelers
il Jl.t-Eé

iF 754000686 MHz
WDW EM

55B O

LE 1.00 Hx

GE O

PC 140

| u ||.|L , .

T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 &0 50 40 30 20 ppm

S62: 13C NMR spectrum of 3r
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Current Data Parameters
NAME 17-FEB-FN-2020
EXPNO 420
PROCNO 1

F2 — Acquisition Parameters
Diate_ 20200217

Time X148
INSTRUM spect
PROBHD 5 mm QNP 1H 13
PULPROG 30

m 65336
SOLVENT CDCi3
N5 &4

D5 2

5WH 6188119 Hz
FIDRES 0.094423 He
AQ 5.1':;5)3};08& seC

RG
oW S0.800 usec
DE 650 usec

TE 3000 K
Di 1 OODD00ND s2c
T 1

==—==—=CHANNEL fl ==
NUCH IH

5 13.95 usec

PL1 — 100 dB

PLIW 1502081871 W
SFO1 300.2598542 MHz

2 - Processing parameters

] 12768
SF 300.2580304 M
WDW EM
J h SSB 0
| B 030 Hr
I GB 0
o, L AN R, o Ly
I T T T T T T T T T T T T T 1
13 12 11 10 5 4 3 2 I ppm
L i

L EE4EREER [

S63: 'H NMR spectrum of 3s

45



NRLD-420 m
=R =] e e = T e o B = =Ll =L h = (== N
[ p—y = = = o [ [ 2] = oh oy == Sl
2E FE5ZSEEACCHRE £ EEE2EE3s I3t ¢ BRUKER
rrr-u 0= 0= 0~ 0~ [~ 0~ 0= 0= 0~ 0~~~ 0= r~ WO E D DD D ﬂ:*FJI;C = L'X)
| S AN L SR AN
Current Data Paramete rs
NAME 17-FEB-FN-2020
EXPNO 420
PROCNO i
F2 - Acquisition Parameers
Date_ 200217
Time 14
INSTRUM spect
PROBHDY 5 mm QNP 1H/13
PULPROG 30
T 63336
SOLVENT CDCi3
NE 64
Ds 2
SWH e 1B 119 He
FIDRES 0094423 He
AL 52053086 sec
RG 228
W B0.500 usec
DE 650 usec
TE 3000 K
o 1L OO sec
TDO i
==—==—= CHANNEL fl ==
NUCT 1H
P 13.95 usec
PL1 — .00 dB
M PLIW 1500001871 W
i || ||| & || \ r, SFO1 3002508542 MHz
. l\ |F'| || || | l,J LI Il || J| || |rI | | F2 - Processing parameters
fill I A TATY A A 5l 33768
\ | it vV I|| 'n'dl v .,\ f Sh 002580304 Mit

I| u II | I\ . | wow
JI Ik’h/) \f\/«’ \./ \J\.\f 'LJW I'\\___E,}? i 0.30 Hz

100

1.8 17 1.6 7.5 7.4 73 7.2 7.1 7.0 6.8 6.6 ppm

o W R W W T

S64: 'H NMR spectrum of 3s (expansion)
= o = BRUKER
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Current Data Parameters
NAME  20-Feb—FN-2020
EXPNO 460
PROCNO |

F2— ]’mu:es:iin; %a.rarmLen-
5l 32 ni
{;‘E 75.4999317 MHz

Dw ]
558 0
LB LO0Hz
GE 0
PC L40

i minN ,

T T T T T T T T T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 100 90 &0 70 60 50 40 30 20 ppm

S65: 3C NMR spectrum of 3s
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Current Data Parameds
NAME 11-FEB- M«- 2020
EXPNO 530
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200211
Time 11.53
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG g3
™ 63336
SOLVENT ]
NS Ia
ns 2
SWH G1EA110 Hr
FIDRES 0004473 He
AQ 5.2053086 sec
RG 128
ow S0.800 usec
DE 6.3 usec
TE 000 K
i 1 OODDO0MD sec
T 1
=—=ae f}l.l\hNF_Lﬂ ==
NUCH
™ 13 QS user
PL1 —1.00dB
PLIW  15.02081871W
SHM 300.2508542 MHz
F2 — Processing parameters
5l 32768
A 5F 30025801 30 MHz
WDw EM
i BE 0
‘i_ w Efi 0.30 Hzx
B0
pe— sl N KT e
T T T T T T T T T T
14 13 12 11 10 <] 4 3 2 1 ppm

'E et

S66: '"H NMR spectrum of 3t
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Current Data Parameiers
NAME  11-FEB-AN-2020
EXPNO 530
PROCNO 1
F2 - Acquisition Parameers
Dale_ = 2000211
Time 1. "53
INSTRUM
PROBHD 5 mm (:NN]I.'L;
PULPROG 2
§553
SOLVENT © epen
NS 16
DS
SWH 6158110 Hz
FIDRES 0004423 Hr
A 52053086 sec
RG 8
o B0_E00 usec
DE 6.50 usec
TE W0OK
f DI 100000000 sc
[l DO 1
ﬂ =——— CHANNELfl —=
NUCH 1H
\ r Pi 13.95 usec
I |ﬁ| | PLI Z1.00 B
| | PLIW 1502081871 W
f|u| \ I'1| ! I| SFO1  300.2508542 MHz
|
|"| |n. I | l' || | F2- Pmr.ese.mg paramelers
|I"I| | r|| | 5l
i f\ 1 | a8 z-ncrzszamsn Mtz
|
| \\ \ o
LE 0.30 Hz
\ / GE 0
R L00
[ T T T T T T T T T T T T T T 1
6.7 ppm

0 79 7.8 17 7.6 7.5 7.4 T3 T2 7.1 7.0 6.0 6.8
L LRy kes . . g LT e
i - R

S67: 'TH NMR spectrum of 3t (expansion)
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Cumrent Data Paramede rs
NAME  11-FEB-AN-1020

EXPNO 470
PROCNO |

Fl- ]"nms:iinﬁ %s.rs.melrr.k
5l 32la

iF 75.4009332 MHz
WDW EM

588 0

LE 1.00 He

GE 0

PC 140

i

T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm

S68: 13C NMR spectrum of 3t
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Current Data Parameters
NAME  30-Jan-FN-2020
EXPRO 530
PROCNG i

F2 - Acquisition Parameters
Date_ 20200130
Time 1140
INSTRUM spect
PROBHD 5 mm QNP 1H13
i PULPROG e30

||| | } ™ ai 65536
I| |f| I - SOLVENT * Coen

| IS 2
o 1 N SWH  sifL1I0
| JH f1 b FIDRES  0.094423 Hx
/I il Sl e AQ 52053086 sec

RG 203
W B0L800 usec
DE 6.50 usec
5 2 4 e
6.85 6.80 675 A5 640 T i
4 o T R e
‘—]g lgl ==—==—= CHANNEL fl ==
=] ! NUCH 1H
Fi 13.95 usec
PL1 — 100 dB

PLIW 1502081871 W
R0 3002598542 MHx

F2 - Processing parameters
51 IXT6E
iF 002580280 MHz
WDW EM

58B O

LB 0.30 Hx

GE 0
] P 100
Ak

13 12 11 10 9

8 7 ]
¥ sim  f

S69: 'H NMR spectrum of 3u

1 ppm
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Current Data Paramete rs
NAME  30-Jan—FN-2030
EXPNO 53
PROCKO i
F2 — Acquisition Parameters
Date_ 20200130
Time 11.40
INSTRUM e
PROBHD 5 mm (:NP 1H13
]'-‘U] PROG 30
63536
S()].\r'IZN'I' CDCi3
NE 16
ns 2
FWH 6188119 Hx
FIDRES 0094423 He
A 5. 2053086 sec
RG 203
oW B0.800 usec
]JI 6.50 usec
3000 K
]ZIL 1. 00000000 s=c
‘ DO 1
==—==—=CHANNEL fl ==
NUC1 IH
Fi 13.95 usec
PLI - 1.00 dB
PLIW 1502081871 W
L | SR 3002598542 MHz
‘ | F2 - Processing parameters
| sl 32768
|| || I | SF 3002580280 MHz
[ WDW B}

| { |r| |“ | f | }
AL\ ____/\flrlU‘\_____JJH“JHUﬂ\_J|L_,J’UW L ®

T T T T T T T T T T T T T T T T 1
B0 775 770 765 760 755 750 745 740 735 730 725 720 705 700 ppm

e I - A -

S70: 'TH NMR spectrum of 3u (expansion)
NRLD-407

55.5636
55,0855

12
77.4601
770372
Ta.6141

— 189,939

%
%
i

Cumrent Diata Parameiers

NAME  30-Jan-AN-2020

EXPNO 420

PROCKO |

F1- ]"cmm'iin_s %mmel.ers

5l 3la

5F 75.4999330 MHz

WDW EM

558 0O

LE 1.00 Hz

GE 0

PC L40
| J J

T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 B8O 70 &0 50 40 30 20 ppm

S71: BC NMR spectrum of 3u
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Current Data Parameters
NAME 13-FEB-FN-2020
EXPNO 450
PROCNO

F2 - Acquisition Parameers
| Diate_ 200213

|

cl

Time
INSTRUM
PROBHD 5 mm QNP 1H/13
PULPROG zp0

| 1 | I 3 JIE
i IH JJ | ™ 65536
| ]1 II Wi LJ \ | [ H | SOLVENT coei
U | UI ¥ NS i
l\ L\_ j \\_ DS 2
SWH 18119 Hz
FIDRES 0094473 I
AQ 52053086 sec
— RG 37
T T T T 6.45 oW B0_B00 usec
T ]0 700 695 690 683 ISECI 6?3 * DE 650 nsec
L —_ - TE 300.0 K
/’J — ]gr DI 1L0DOD0D0D sec
] = DO 1
———— CHAMNEL fl —=
NUCH 1H
™ 13.95 usec
PLI ~1.00dB
PLIW 1502081871 W
SFOI 3002508542 MHz

}‘2 - l’mu:samg parameb:r‘.

SF WZSSD’ZTMH?
WIWw EM
i 558
]:B 030 He
lulld-“‘—l LA L ](-:‘? i L
I T T T T T I T T T T I
13 12 11 10 ] ] 4. 3 2 I ppm
W o
= == P P = = k) ek -
S72: '"H NMR spectrum of 3v
NRLD-418
€ pg = = hg A o oo W Cd S P WD e D B8 S
IERESE g2E8 £32550838 2187 BRUKER
r~ [~ [~~~ ~ ~ r~ - £~ [~ [~~~ 0~ 0~ e ~r~ r~ r~ e
N1 Y4 W/ VRRY;

_/".

_JV* o

Current Data Parameters
NAME  13-FEB-FN-2020
EXPRO 450
PROCNC 1
F2 - Acquisition Paramete rs
Date_ 20200213
Time 43
INSTRUM spect
PROBHDY 5 mm QNP 1H13
PULPFROG 30
1) 65536
SOLVENT Ccnl
NS 14
DS 2
SWH 61ER 119 Hx
FIDRES Q084423 Hr
AQ 5.20530d86 sec
RG 322
oW B0UR00 usec
DE 650 usec
TE 300.0 K
DL 1.IZHJDD]]ODJ£'C
E —— CHANNEL fl —=
UC1 1H

13.95 usec
Pl 1 - 1.00 dB
PLIW 15, 1871 W

0208
SFO1 3002598542 MHz

F2 - Proce ssing paramelers
32768

Jf| \%«flm' _’rm.ESS{{_;hﬁ;.‘ MHz
|'|\ I| | |SSB i
| | ]:B 0.30 Hx
J\JJF\\/L __)/} \J \J/Lj %‘F " 100

I T T T I I
.80 75 1.70 .65 T.535%

~E = f

7.45 T7.40 7.35 T.30 725 ppm
L—_"—:m — T —

" =

I, 1=

S73: '"H NMR spectrum of 3v (expansion)
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Curreni Data Parameiers
NAME 12-FEB-AN-1020
EXPRO 350
PROCNO 1
I-“!—]’mo:s:iin;: %s.ram:wr.k
3l 3la
iF 75.4099320 MHz
WDW EM
55B O
LB 1.00 Hz
GE O
PC 140
_J.J_ U_J |‘ | | I ol |
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 o0 50 40 30 20 ppm
S74: BC NMR spectrum of 3v
NRLD-385
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Current Data Parameters
NAME 17-IAN-FN-2020
EXPMNO 550
PROCNO 1
F2 — Acquisition Parameters
Diaki_ 202001 17
Time L6
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 30
D 6533
SOLVENT CDCI3
N8 16
ns 7.}
5WH 6188119 Hx
FIDRES 0094423 He
AQ 5.2053086 sec
RG 287
oW B0.E00 usec
DE 6.50 usec
TE 3000 K
o1 1. DOOD00K s2c
TN 1
==—==—= CHANNEL fl ===
NUCH 1H
P 13.95 usec
PL1 —1.00 dB
PLIW 15.02081ET1 W
SFO1 300.2508542 MHz
F2 - Processing parameters
5l 32768
5F 3002580318 MHz
WDW EM
558 0O
LB 0.30 Hx
N i GE 0
J U L | M i o
T T T T T T T T T T T T T T
13 12 11 10 9 5 4 3 2 1 ppm

3 8 7 6
Y s @

S75: 'TH NMR spectrum of 3w
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NRLD-385 m

-+ w— [ =~ O W e e - | gl g
= 3 m— = - = e = e —
3¢ 53 835 Kg§E &3 ZEEEzd g3 7 BRUKER
el = rrr- e o e Trr L - - RN fql: L= LN
|
N YR VAR N | ~NVE N
Current Data Parameiers
NAME 17T-JAN-FN-2020
EXPNO 550
PROCNC 1
F2 - Acquisition Parameters
Diate_ 00117
Time 1. 18
INSTRUM spect
PROBHLY 5 mm QNP 1H/13
PULPROG p30
D 63536
SOLVENT (W) WE]
NS 16
DS 2
5WH alE8 110 Hx
FIDRES 0094423 He
AQ 3.2053086 sec
RG 287
oW B0.800 usac
DE 6.50 usec
TE 3000 K
] 10000000 sc
DD 1
e r_manm fl ==
NUC1
™ 13. CJS u.lae:
PL1 —1.00d
PLIW 15.02081871 W
SHM 300. 2568542 MHz
| F2 - Processing parameters
l | S 32768
‘ 1 | | | | F 5003580518 MHz
| | I I I | |‘J | || Wow EM
\ | | y [ | I.|| SSE 0
1L 1) Y PR | I I L i g o
| ] Vo -
WV O ot e J Lﬁjk JI\_®

T T
7.4 71 10 & 65 64 ppm

W w S W Y W

S76: 'H NMR spectrum of 3w (expansion)
NRLD-385 N
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Curmrent Data Parameters
NAME 17-lan-AN-NI20
EXPNO ELT]
PROCNO 1
11? - Pmoewng Elsmmlrr\
5F 5. JW‘B.H MHz
WDW EM
558 0
LB 1.00 Hz
GB 0
PC 140

! |l| | |‘ I " el R

T T T T T T T T T T T T T T T T T T T T 1
2000 190 180 170 160 150 140 130 120 110 10D 90 80 70 60 50 40 30 20 ppm

S77: 3BC NMR spectrum of 3w
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NRLD-365

5

12.532
THM2
74983
7.4742
7.4503
7.3493
7.3M7
7.2999
7.2568
7.1603
7.1339
7.1166

70685

70427
6. 9805

6.9551

.
g5 BRUKER
[ K]

6.8016
6.7763
6.7459
6.7207

F1.6532

Current Data Paramelers
NAME  13-Mar-FN-2020
EXPNO 410
PROCNO 1

F2 - Acquisition Parameters
Date_ 20200313

Time 1L15
INSTRUM spect

PROBHD 5 mm QNP 1H/13
PULPROG 30

jay] 65336
5‘21 VENT ool

B 16

ns

5WH GIER 110 He

FIDRES 0094423 He

AQ 5.1:%51:&:; sec
i 1

ow S0.800 usec
DE 650 usec
TE 3000 K

Di 1.IJODD]JOD}IC

==—==—= CHANNEL fl ===
NUCH 1H

Fi 13.95 usec

PLI1 — L0 dB

PLIW 15.02081871 W
5RO 3002508542 MHz
F2 - Processing parameters

51

37768
SF 300.2580083 MHz
ﬂ WDW EM

558 O
LE 0.30 Hz

_JUJU ||L Jvdw% ¢l

T T
ppm

T T T T T T T T T T T T
2 11 10 S 5 4 3

13 1 9 T ]
Y R g
= ol | | | e | =] =F | = et d e

S78: 'H NMR spectrum of 3x
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Current Diata Paramete s
NAME  13-Mar-FN-2020
EXPNO 410
PROCNO i
F2 - Acquisition Parameters
Date_ 20200313
Time 1L15
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 2g30
T 65336
SOLVENT CDCI3
N8 16
D8 2
5WH 6158 110 Hx
FIDRES 0094423 Hr
AQ 5.2053086 sec
RG 181
oW B0.B00 usec
DE 6.50 usec
TE 3000 K
ot 100000000 sec
TN 1
====—= CHANNEL [l ==
iH
13.95 usec
PL1 - 1.00 dB
||".IJ PLIW 150HR1ET1 W
| |r| i SFO1 300. 2508542 MHz
I "I annl I|Il| lﬂ | [ ]ll F2 - Processing parameters
il

I

f | I i1 276
[ M{\ fv | ] IJI\.I SF 00 I5R0083 Mz
| 381 T
J W I ey

T T T T T T T T T T T T T T 1
78 7. 7.3 7.2 T 9 6.8 6.7 6.6 ppm

T 7.6 7.5 T.4 1 7.0 6,
— o — : - L“u—._ NL_ w — L—__—m .
B e BT el T 9

S79: '"H NMR spectrum of 3x (expansion)
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NRLD-365
=

r 1413650
ir 1407722
- 1398011
137.0221
135.8565
1347622
1351311
130.5382
1201196
128.8772
1286279
128.1185
1280764

— 190936
r 1443195

7

I

1280066
127.7585

IIL
\

<

126.2683
1236136

774678
T7.0d446
Taa212

21,7324
J/—m.m_.;
NC210824

Current Data Parameters
NAME  13-Mar-FN-2020
EXPRNO 420
PROCNO 1

Fl- Pmrs:iinﬁ %mmeLerx
5 iZla

SF
WIW
558 0O
LE

GBE
PC

754000318 MHz
EM

1.00 Hx
[i]
140

ARG R

T T T T T T T T
200 190 180 170 160 150 140 130

NRLD-366

12,3729
7.5652
7.4311
- 7.4061

:

r7.5899
73818
7.2829
7.2575
7.2322

T T T
120 110

7.0009
7.0588%
7.0289
6.755

<7181

?

100 90

S80: 13C NMR spectrum of 3x

T T
B0

T
70 60 350 40

2

6.7288
66953
66689
6,6326

L no6ikd
— 36787
— 23157
—2.0828

Cumrent Data Parameders
NAME  27-Sept-FN-2010
EXPNO 400
PROCRNO 1

F2 — Acquisition Parameers
Diate_ 20

Time 1.34
INSTRUM spect
PROBHL} 5 mm QNP 1H13
PULPROG g3

m 63336
SOLVENT o
NE 6

D5
SWH
FIDRES

AQ
R

yd

G1ER 110 He

0004473 He
32053086 sec

256

B0.E00 usec

6.50 usec

300.0 K
1.IJOﬂDIJOtl}rc

==—==—= CHANNEL fl ==
NUCt iH

™ 13.95 usec

PLI

PLIW

SR

-1L.00dB
1502081871 W
3002598542 MHz

F2 - Processing paramelers
il 3768

SF 3002580206 MHz
EM

0.30 Hz

LoD

e H

S81: 'H NMR spectrum of 3y
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NRLD-366
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Current Data Parameters

NAME I7-Sepi- FN-2MG
EXPNO 490
PROCKO |

F2 - Acquisition Parameters
Diate_ 0100927
Time 1134
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG g3

)

TL 65336
SOLVENT CDCi3
N5 ia

ns i

5WH 6188 119 Hx
FIDRES 0.094423 He
AQ 5.2053086 sec
RG 256

ow B0.E00 usec
DE 6.50 usec

TE 3000 K

Dt 100000000 =
TIH i
==—==—=CHANNEL fl ==
NUCt 1H

P 13.95 usec

PLI1 —1.00dB
PLIW S02081871 W
R1En]| 300.2508542 MHz

F1- ]'cmeﬁmg parameters
32768

T T T T
1.7 7.6 T T4 T3 1.2
L o
e OE O

T T
71 7.0

T%

6.9

6.8 6.7 6.6 .3
L
-

S$82: 'H NMR spectrum of 3y (expansion)

3002580206 MHz

WDwW EM
55H
LE 0.30 Hz
GB
PC 100

T

ppm
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Cumrent Data Parameters
NAME 30-Sept-FN-201%
EXPNO 4all
PROCNO ]
IS'IE ]'-\'u:ese.mﬁ Eéa.rarml.erk
5F Ta. iWQBM MHz
WDW EM
558 0
LE 1.0 Hz
GE 0
PC 1.4
T T T T T T T T T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 100 9 B0 70 &0 50 40 30 20 ppm

S83: 3C NMR spectrum of 3y

55



NRLD-369

g 'CT—C*CEU‘MWRTSMMHTED:T =
2 EOreERiz 4oz UREEE55E357 2
=i M) MY S SLSE S L e AL B Sy B e0 BB MM P
—_ hhhhhhhhhhhhhhhhc‘:@ﬂ:'ﬂ:‘:*{f

|
|

51

o)
BRUKER
fa )

Curreni Data Paameiers

NAME 24-Dec-AN-2019

EXPNO 340

PROCNO 1

F2 - Acquisition Parameers

Dal 20191224

Time 203

INSTRUM spect

PROBHD 5 mm PABBEO BBY

PULPROG 30

D 63538

SOLVENT E])Cl'.’-

N8 8

D8 0

SWH 0615.385 H

FIDRES 0.146719 He

A 720 sec

R 145.29

oW 52,000 usec

]JI 6.50 usec
II0K

Dl 1. 00DO0000 sec

TN i

==—==—= CHANNELfl ==

SHM 400. 1629712 MHz

NUCt 1H

™M 13.20 usec

PLW 1 13 DHDOOON00 W

F2 — ]"m:esamﬁ aramelers

SF 0016033 Mz
oW EM
55B 0
LE 0,30 Hz
GB
] pC 100
JWRWL A .
I T T T T T T T T T
12 11 10 9 B 7 ] 5 4 3 2 | ppm
A
i ¢
= I e e R =
S84: 'H NMR spectrum of 3z
NRLD-369 m
e — T T o W o e e -+ e e ~ = - o=
= - Ll =] [t ] W o —
24 8559 %R ® ZEE EEZE i BRUKER
]
| VL | | [
Cument Data Parameters
NAME 24-Dec-AN-2019
EXPNO 40
PROCNO 1
F2 - Acquisition Parametrs
Date_ = 20191224
Time i3
INSTRUM ct
PROBHD 5 mm PABEO BB/
PULPROG g3
D 65536
SOLVENT tocn
NS 8
Ds 0
SWH 015,385 Hz
FIDRES  (0.145719 He
AQ 4 720 sec
RG 14539
ow 52,000 usec
DE 6.50 usec
TE 030K
DI 100000000 sec
1 DO 1
| =——— CHANNEL fl ==
| SFOI  400.1629712 MHz
NUCH i
ul 13.20 usec
1300000000 W

I
| PLW1

F1- Pmmse.mﬁzpmmlrrk

| ||| ‘ || |[ || I|| ‘l I|" 1 |I \%Ifnw 4001605373 MHz
| n Illl..fl ].J l|.|[| ‘ |[ || H J ||J|J || ?;%3 et
J A\ P MU A E
16 75 7.4 73 71 7.0 EE; f'j;_‘ ?fi _ppml
- W TR R

S85: 'H NMR spectrum of 3z (expansion)
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Current Data Paramete
NAME li—\l(]\-—l'ﬂ—?ﬂlq
EXPNO 590
PROCNG 1
F2 — Acquisition Parameters
Date_ 0191114
Time lHJ.-;
INSTRUM
PROBHD 5 mm F‘AT!(I 1H
PULPROG zepeil
m 65536
SOLVENT D03
NB 4006
D8 0
5WH 207 61.904 He
FIDRES 0.454131 He
AQ 11010048 sec
RG 87.95
oW 16,800 usec
DE 6.50 usec
TE IOK
Dt 00000000 sec
D1 0L0E000000 sec
TN 1
===== CHANNEL ] ===
R0 125.9077573 MHz
NUC1 13C
™ 0.23 usec
PLWID 24400000000 W
==—==—= CHANNEL {2 ===
SHO2 500.6783527 MHz
NUCZ IH
CPDPRG[T wallzlé
PCPD2 B0 usec
PLW2 1360000038 W
PLWI2  0.OBE40500 W
PLWI3 0056570900 W
F1- Pcmes:iinﬁ %s.ra'rn:wrx
] I 3l 32T
A | | SF 1258051680 Mk
i TWIDW EM
§SH. L]
T T T T T T T T T T T T T T T T T T :?3 0 300 Hz
190 180 170 160 150 140 130 120 110 100 90 80 70 &0 350 40 30 20 Ppmip- 1.40
S86: 13C NMR spectrum of 3z
; el o W W = [ T S N oo ee el el o el e e e =
S = SxEa=SEm® P S = o
g $ERPECEACCEIELIHISREEEEEEE £ B BRUKER
e B Px PS B B P= B~ P P= B B PS B= Pe Ps B B~ Ex P B P BB B P O T T LN
Current Data Parameters
NAME  08-Jan-FN-2020
EXPNO 530
PROCKO 1
F2 - Acquisition Paramete s
Date: X 108
Time 1829
INSTRUM spect
H PROBHD 5 mm PABEO BB/
| PULPROG 30
T 63536
] “ | SOLVENT Coei
|| ] P N5 8
| | | I | s i
WL o M Nh | S
1 ¥ ik L1467 r
v U" AR, VA AQ 720 sec
W 3 RG 150.22
= Eii W 52000 usec
DE 650 usec
TE MT3IK
R e R o N ELEREE R s o T Di LOD00H00D sec
795 790 755 750 745 740 735 730 7.20 o 1
“’J ""J L'““' _ === CHANNEL fl —=
SF1 4001629712 MHz
NUCL IH
P 13.20 nsec
PLW1 13.00000000 W
I‘E Pctmsamg:fmmlerk
SF 400 1603301 MHz
WDW EM
558 0
LB 0.30 He
GE 0O
PC LO0
e J\J-.LL,]L-.J
I T T T T | | | | T T T T
13 12 11 10 5 4 3 2 ppm

ol el

S87: 'H NMR spectrum of 3za
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NRLD 395
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SE-FZ=EEEES = 2 %
Ix! s=——=Tdmeo y o = HEF = =
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Cumrent Data Parameters
NAME  13-Jan-FN-2020
EXPNO 510
PROCNO 1
F2 - Acquisition Parameters
Diate_ 20200114
Time 1.38
INSTRUM spect
PROBHI} 5 mm FABBEO BB/
PULPROG zoped0
D 65536
SOLVENT (ML wE]
NS 46
DS 0
SWH 24038 461 He
FIDRES 0366708 He
AQ 13631488 sec
RG 201 48
oW 20,800 usec
DE 6.50 usec
TE IMIDK
i 2 00000000 e
Dt 00G000000 s2c
g ki) 1
==——=—= CHANNEL fl —=
501 100, 6304983 MHz
NUCH 13C
" 0.00 wsec
FLW1 5300000000 W
==—==—= CHANNEL 2 ==
5H02 40, 1621006 MHz
NUC2 IH
CPDPRGZ wallzls
PCPD2 0000 usec
PLW2 1300000000 W
PLWI2Z 027963000 W
PLWI3 0.22651000 W
F2 - Processing parameters
” ‘ ‘ ‘ sl 32768
" [’ . S 100 6204350 MHz
TWDW EM
5SB
T T T T T T T T T T T T T T T T T T T T 'l':"llgi 1.00 He
200 190 180 170 160 150 140 130 120 110 100 90 B0 70 &0 S50 40 30 20 ppm],}_- L40
S88: 3C NMR spectrum of 3za
NRLD-387-minor
f‘_': = -.5 o e 2R = N e
w ~ [ = [
: BocasyHy FE5 BRUKER
- Loetll ol o) ol o o Y- ed eded
N = A\
Current Data Parameers
NAME 27-Dec-FN-2019
EXPNO £
PROCNO 1
F2 - Acquisition Parameters
Date_ 20191228
Time 223
INSTRUM spect
PROBHD 5 mm FAHEO BBY
PULPROG 2030
I{I;] VENT e|SEG&LDL 3
SOLVE “DC13
f .'ﬂl NS 2
|
[ | D5 i
/| \ SWH 9615385 Ha
| | | FIDRES 0146719 He
[ | i AQ 14078720 sec
| 1 f RG 145.29
i oW 52,000 usec
\ DE & 50) usec
TE 0K
Saye DI 100000000 =c
DD 1
==—==—= CHANNEL 1 =—=
T T T T T T T T SFO1  400.1829712 MHz
B1 BO 79 78 77 76 7.5 74 63 62 Hncr,
L - L — _ i 320 msec
= R T FLW1 13 W
[ BT
=l g . F2 - Processi E}pmmel.erx
5l 63536
5F 400, 1605406 MHz
WOW EM
55B
LB 030 He
| II|| ) GB
| \J PC 100
JUU__A FA V.V
T T T T T T T T T T T T T T T T
15 14 13 12 11 10 9 8 7 & 5 4 3 2 I ppm
L A .
= = = ]
= i e — e i

S89: 'H NMR spectrum of 3zb (minor isomer)
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NRLD-387-minor
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Current Diata Parameters
NAME Z7-Dec—FN-2019
EXPNO 330
PROCKO 1
F2 - Acquisition F‘aramme
Date_ 20191228
Time 617
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG Zppaid
m 63336
SOLVENT CDCi3
N8 4096
ns 0
5WH 24038461 Hx
FIDRES 0.366798 He
AQ 13631488 sec
RG 20148
oW 20,800 usec
DE 6.30 usec
TE 330K
il 2 0000000 sec
D11 D.OF000000 sec
TN i
====—= CHANNEL fl ==
SFOI 100.6304003 MHz
NUCt 13C
i 0.00 usec
PLW1 5300000000 W
=—=—=—= CHANNEL 2 —=
5H02 4001621006 MHz
NUC2 1H
CPDPRGZ  walzié
PCPD2 000 usec
PLW2 13. 00000000 W
PLWI2 027963990 W
PLWI3  0.22651000W
F2- T’cmese.mﬁ psa.rarmLerk
GF HII}&'-‘D.L & MHz
W EM
siSB
T T T T T T T T T T T T T T T T T T T T ;':a 1.00 Hr
200 190 180 170 160 150 140 130 120 110 1000 90 80 70 60 50 40 30 20 ppmpe 1.40

S90: 13C NMR spectrum of 3zb (minor isomer)
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Current Data Paral

NAME l}3—Dec .ﬁh—"’l}j':'l
EXPNO 400
PROCNC 1

F2 - Acquisition F‘ars.met
Date_ 201012

T M3

INSTRUM spect
PROBHDY 5 mm PABBO BB/
PULPROG g3

m 63336
SOLVENT CDCi
N5 8

‘ | D8 0
| | | SWH 9615.385 Hz
FIDRES  (0.146719 Hz
| | Iy | [ || AQ 3.A07E720 sec
Il | RG 12057
| | f 1 ow 52000 usec
| / U | || DE '5.50 usec
| TE EENT
| I DI LOODD000N sec
[ §19] 1
\\_ =——— CHANNEL fl —=
SFO1 4001629712 MHz
NUC iH
1"'1\:"r 13.20 usac =
BO 79 78 77 76 15 74 e PIW)  i0nmon
L 6.4 Ppc F2 - Processing paramelers
W W .- 3
; = : ) S 3001605411 Mikz
3 = %r WDW EM
5B
| LE 0.30 Hz
| GB
_Jlu TS 100
s Ny > _J A
T T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
T — L L‘_1
S Bt iR
= il =i e e

S91: 'H NMR spectrum of 3zb (major isomer)
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Cumreni Data Parameie s
NAME (d-Dec-FN-2010
EXPNO 150
PROCNG 1
F2 - Acquisition Parameters
Diate_ 20191204
Time 1.38
INSTRUM spect
PROBHDY 5 mm PATXI 1H'
PULPROG zepedl
T 63336
SOLVENT CDC13
N§ 4086
D3 4
5WH 20761.904 He
FIDRES 0454131 He
AQ L1D1D04E sec
RG E1.53
oW 16800 usec
DE 6.50 usec
TE 303.0 K
ot 2 OO0 sec
Di1 DLOB0DM000 sec
T 1
==—==—= CHANNEL 1l ==
5RO 125.9077573 MHz
NUCH C
" 0.23 wec
PLW1 244 OODO0000 W
==—=—= CHANNEL {2 —=
5R02 5006783527 MHz
NUC2 1H
CPOPRGE wallzl6
PCPDR2 0.0 usec
PLW2 1360000038 W
PLW12 0LOEEA0500 W
PLW13 005657 000 W
F2 — Processing parametars
) Al L =
e e " " ey M s e o, TOER PRy He i S F 11sﬂqalﬁgg\q]h
i WDW EM
.“.iSH-
T P T —— ] a ] T T T T LA s (100
200 190 180 170 160 150 140 130 120 110 100 90 80 70 &0 50 40 30 20 ppm]-f{. 140
S92: 3C NMR spectrum of 3zb (major isomer)
NRLD-425 (—.><—)
=
=] P e ] D R P N =+ ol WD = D oh S eIV VI~ DS~ o
= =+ o e == =+ b =t = - )
R BEEESSEIINcRnbiasEiiacEazasEcn ! BRUKER
—|- t-‘u_hhhhhhﬁhr:ﬁhhﬁﬁrrﬁr«hﬁmcccccCcccT LN
Current Diata Parameters
NAME  26-Feb-AN-2020
EXPNO 560
PROCKNO 1
F2 - Acquisition Parameers
Date_ 22
Time 16 11}
INSTRUM spe
PROBHID} 5 mm (:NN]I'lEI
PULPROG T30
m 63336
SOLVENT CDCr3
NS 6
s 2
SWH G1ERL 119 He
FIDRES (084423 He
AQ) 5.2053086 sec
RG 256
oW S0.E00 usec
DE 6.50 usec
TE 300.0 K
D 1 OOOD0000 sec
T 1
==—=—= CHANNEL fl =—=
NUCL 1H
P 13.95 usec
PL1 —1.00 dB
PLIW 1502081871 W
SR 300.2508542 MHz
F2- ]"moﬁamg pa.l:a'rrtlrr\
Al 3276
SF BD]'ESS'D‘JQI MHz
WIDW EM
558
LB 0.30 Hr
okl B
. U W o tm
T T T T T | | | T T T T T T
13 12 11 10 9 3 4 3 2 1 ppm
L"\-1
=8 B
= —

S93: 1H NMR spectrum of 3z¢
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Current Data Parameters
NAME 26-Feb-AN-2020
EXPNO

PROCNO 1

F2 - Acquisition Paramete s
Date_ 200226

Time 1630
INSTRUM spact
PROBHD 5 mm QNP 1H 13
PLULPROG g3

i 63536
SOLVENT CDCI3
NE ia

ns 2

SWH 6188 119 He
FIDRES L094423 Hr
AQ 32053086 sec
RG 256

oW 80,500 usec
DE &.50 usec

TE 300.0 K

D1 10000 s2c
TN i

====—= CHANNEL [l ==
NUCit iH

M 13.95 usec

PL1 —1.00 dB
PLIW 150ME1ET1 W
SFO1 3002568542 MHz
F2 - Proce ssing paramelers
Al 36l

iF 3002580201 MHz
wWDw EM

55B

L]
LB 0.30 Hx
GE 0

L\_ﬂ Y Ik-__.ﬁ Iy 100

T
7.8
WP’/
=|

NRLD-425

1.6

T
a2 7.1

W e

S94: 'H NMR spectrum of 3z¢ (expansion)
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Current Data Paramelers
NAME 27-FEB-FN-Z2020
EXPRO im
PROCNG |
Fl1- ]"mces:iins %m.meb:rx
5l 3276
iF 754099357 MHz
WDWw EM
558 0
LE 1.00 He
GBE 0
PC 140
T T T T T T T T T T T T T T T T T T 1
200 190 180 160 150 140 130 120 110 1000 90 B0 70 60 50 40 30 20 ppm

S95: 3C NMR spectrum of 3zc
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NRLD-423
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BROKER

-
- WS =+ oo W =]
; TR ETES =
b FERREEEREEE
| Current Data Parameters
| NAME  20-Feb—FN-2020
| EXPND 410
f PROCNO ]
| F2 - Acquisition Parameters
Dae_ 20200220
| Time 1332
" |" i | INSTRUM  spect
fi il || i | PROBHD 5 mm QNP 1H/13
Y ] | i | PULPROG P
| |U1 | D 65536
_,/I K_ fr\/kj VL | LY [ SOLVENT — cDess
, 1&
\ ,' ! DS 2
| | SWH 158110 Hz
| f FIDRES  0.094423 Hr
T T T | A 52053088 sec

T T T
RG 287
79 78 7 7.6 75 74
oW B0UE00 usac
Mot > — // \ ) \ DE 6.50 usec
W.r: 1,:({ 7 — TE 00K
= -

Di LODDO0000 sc
101} 1

: ] T : === CHANNEL fl ==
73 7.2 71 7.0 NUCH 1H
e L o ™ 13.95 usec
e e PL1 — 100 dB
l [_ lg PLIW 1502081871 W

SFO1 300.2598542 MHz

F2 - Processing parameters

51 31768
S 3002580050 Mitz
WDW EM
. SR
iB 0.30 Hz
I| l GE 0
e VU :, . s 100
T T T T T T T T T T T T T T
1 10 ] 5 4 3 2 1 ppm

I: 12 8 7
W S
S96: 'H NMR spectrum of 3zd
NRLI%—-m
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g “—NT?C&CTMDPDDQWCNCNFH
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Current Data Parameers
NAME  13-May—FN-2020

EXPNO 510
PROCNO 1

F2 - Acquisition Parameters
Diate_ 200513
Time 1912

INSTRUM spact
PROBHD 5 mm PATXI 1HY
PULPROG :gps‘-ﬂ

D 6533
SOLVENT L])Lﬂ-
N5 A0

ns IJ

SWH 20761 004 He
FIDRES 0454131 He
AQ 1101 D

5 sec
RG 87.95
oW 16800 usec
DE 6.50 usec

m 021 usec
PLWT 24400000000 W

==—==—x=CHANNEL 2 ==
5H2 5006783527 MHz
NUCz 1H

CPOPRG2 wallzlé

PCPO2 8.0 usec

PLW2 13.60D0003E W
PLWIZ  (.0BE40500 W
PLW13 DL05657 000 W

F1- lthgng: Aramelers
3 &
— " hmif: 125.895 1680 MHz
o W EM
o 0

T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 RO 70 60 50 40 30 20

S97: 3BC NMR spectrum of 3zd
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NRLD-423
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—=50 4468

Current Data Parameiers
NAME  20-Feb-FN-2020

EXPNO 420
PROCMO 1
F2 - Processing parameters
sl 63536
5F 282 5247960 MH:
WDW EM
558
LB 0.30 He
GB 0O
PC 100

I T T T T T T T T T T T T T T T T T

-5 -20 -23 -30 -35 40 -45 -50 55 60 -85 70 -75 -BOD -BF -90 ppm

S98: '°F NMR spectrum of 3zd

NRLD-436
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= RSN ORISR RRENRIGRE
- e e e e e e e e e e -
i [
1

Current Data Parameders
NAME  27-May-FN-2020

EXPNO 590
PROCNO ]
F2 - Acquisition Parameers
Date_ 00527
Time 15.07
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 2p30
D 65336
SOLVENT oo
r NS 16
‘ DS 2
SWH BIER 110 He
FIDRES  0.094423 Hr
| AQ 52053086 sec
RG 181
| oW 50,500 usec
| DE .50 usec

| . TE 3000 K
| DI 100000000 sc
Do 1

PLI ~100dB
PLIW 1502081871 W
SFOL 3002598542 MHz

38 3.7 F2 - Processing parameters
&l 3T6E
WG jr—- 5F 3002580096 MHz
| v [ wWDw EM

L]
LE 0.30 Hz

ity
UV L A fE 100

8 7 4]
et et ] e et ] Y
et (=1 [av] D] L] (=1 Ll ===

S99: 'H NMR spectrum of 3ze
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NRLD-436

|2 Skpddonn 20X = ceEsg2zsg
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Current Data Parameters
| NAME  T1-May—FN-2020
EXPNOD 590
PROCNO i
F2 - Acquisition Parameters
Date_ 20200577
Time 15.07
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 230
D #5336
SOLVENT oo
H NS 16
DS 2
SWH 1B 119 Hz
FIDRES 0004423 Fir
‘ AQ 52053086 sec
RG 181
oW S0.800 usec
| f DE 6.50 usee
" \ TE 3000 K
i “ ] 100000000 sc
f | | F DO 1
i / ||| | | | '1 =——— CHANNELfl ——
| Al I W
13.95 usec
||| | ¥ | | ul L “L00dB
| |‘ | |/ | | | PLIW 1502081871 W
U | , | UJ | . I | SEO1 3002558542 MHz
| | f | | |I | F2 - Processing parameters
| o ! ' ' [ 51 37768
| | || uﬂ', r | ! l\ SF 3002580006 MHz
| ¥, EM

Flbu' | WDW

! | SSE O
J LB 0.30 Hz
GBE O

FC L0

T T
T 16 1.5 7.4 3 7.2 7.1 1.0

7 6.9 6.8 6.7 6.6
= e e ‘___J____"H-. —! = o »l:'/J
S - - - R - -
1

00: '"H NMR spectrum of 3ze (expansion)

o)
BRUOKER
e

Current Data Parameters
NAME I7-May-FN-2020
EXPMNO &0
PROCKO 1
F1- Pmoes:iin$ %mmner.k
Al iZla
SF T5.4999349 MHz
WDW EM
558
LE 1.00 Hz
GE 0
PC 1.40
T T T T T T T T T T T 1
220 200 180 160 140 120 1040 80 a0 40 20 ppm

S101: 3C NMR spectrum of 3ze

64



NRLD-436

—=59.4204
—=59.9692

Current Diata Parameters

NAME (02-JUNE-FN-2020
EXPNO 500
PROCKO i

F2 - Acquisition Parameders

Date_ 20200602

Time 17.16

INSTRUM spect

PROBHD 5 mm PABEO BH/

PULPROG  zgfhiggn.2

D 131072

SOLVENT Dol

NS 16

ns 4

5WH 80283711 Hz

FIDRES 0681196 He
0.7340032

2 sec
RG

oW 5.6800 usac
DE 650 usec
TE J00.0 K

Di 1. OODO0000 s
Dit 0.03000000 sac
D12 DLO0002000 sac
DO 1

==—==—= CHANNEL [l ==
SHM 3764804122 MHz
NUCt 19F
M 15.00 asec
PLW1 2100000000 W
==—==—=CHANNEL 2 ==
SF02 400. 1621006 MHz
NUC2 IH
CPOPRG[Z  walzls
PCPD2 0.0 usec
Pl.‘l’l:l_| IS.D_JQEIJOEIJO 'I"l:
S PLW12 027063000 W
F2 — Proce ssing parameters
si 63535
T T T T T T T T T T T T "SF 3"6 5770450 MHz
=52 =54 =56 -58 -0 -2 -4 —H6 —H8 =70 =72 ppm:"}'sléw i EM
i\ LB 0.30 Hz
= 3] GE 0
== PC 100
S$102: '°F NMR spectrum of 3ze
Sample Name HREMS20I24)AN0E Pasition Vial 8 Instrument Mamea Irestrument 1 User Name
Inj Vel Z InjPasition SamplaType Sample IRM Calibration Status SUCCESS
Data Filename  NRLD-40G-L.d ACQ Method 1SOCRATIC.m Comment A.oqulredﬂme 1/24/2020 4:47:25 PM
x10 4 +ES| Scan (0.37-0.57 min, 14 Scans) Frag=150.0v NRLD-406-L.d
Mm+H*
6.5 /
CJ‘.‘
6 -
5.5 Exact Mass: 4231155
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S103: HRMS of 3zf
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100 54704
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| 459
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S104: ESMS of 4a’
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Current Data Parameiers
NAME I7-May—FN-NI20
EXPRO 330
PROCNO i

F2 - Acquisition Parameters
Date_ 20200527

Time 1437
INSTRUM spect
PROBHDY 5 mm QNP 1H/13
PULPROG g3

D 65336

SOLVENT D013

N8 16

ns 2

EWH 6188119 He

FIDRES 0094423 He
Q 5.2053086 sec

T T T T T T T T T T T T T 1
5 4 3 2 1 ppm

S105: 'H NMR spectrum of 4a
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NRLD-426

—7.6046
—7.6694
—7.5407
—7.5160
—7.4913
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i
A

—7.3702
—T7.3442

—7.3186

71017

7,084

-

Cumrent Diata Paramete rs
NAME I7-May-FN-2020
EXPNO 330
PROCNO |

——T.0559
70512
~~=7.0812

7.0246

F2 — Acquisition Farameters
Dat_ 0200527

Time 1437
INSTRUM spect
PROBHD 5 mm QNP 1H13
PULPROG g3

m 63336
SOLYENT CcDCI3
NS 16

ns 1

SWH
FIDRES
Al

18R 110 Hz
0094423 He
5.2053086 sec

— .00 dB
1502081871 W
300.2598542 MHz

F2 — Processing parameters

i S 32768
| SF  300.2580086 MHz

} WDW EM
\.fkl S5 0
LE
| GE 0
PC

0.30 Hz
L0

I T T I I T
770 765 760

NRLD-426

41,7644
41.4857

Inr
f

I I T T I
T40 735 730 T35 720

e

|
t

1.15

TR T

NMR spectrum of 4a (expansion)

I T
7.10

T
T 7
A

T
.00 ppm

o i)

Current Data Parameiers
NAME 28-May-FN-2020
EXPRO 350
PROCNO 1

F2

— Processing parameters
il 31?&%

T5.4009361 MHzx
EM

100 He

e e iaaa

T T T T T T T
190 180 170 160 150 140 130

T
120

T T T T T T
1o 1 90 80 70 &0

T
50

40

S107: 3C NMR spectrum of 4a
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5.1125
5.0820
1.2544

Cumrent Data Parameiers:
NAME  03-Tune-FN-2020

EXPNO 300
PROCRO 1

F2 — Acquisition Parameters
Diate_ 200603

Time I ‘+3
INSTRUM

PROBHL 5 mm ‘.INP 1H13
PULPROG 30

m 63336
SOLVENT CDCi3
N5 16

2
6188119 H

0094423 He
5.2053086 sec
287

B0LE00 usec
&.50 usec
3000 K
1 MI']]]IFE‘L’

==—==—= CHANNEL fl ==
NUCH IH
™ 13.95 usec

PL1 - 1.00 dB
PLIW 1502081871 W
EHM 300.2508542 MHz
F2- Pmu:est.mg paramelers

1 32Tel

Iﬂ”’iSJIIGL MHz

$108: 'H NMR spectrum of 4b

NRLD-438 m
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Current [iata Parameters
NAME  (03-June-FN-2020

EXPNOD 380
PROCNO i
F2 - Acquisition Parameters
Date_ 20200603

Time 11.53
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 2230

D 63336
SOLVENT oo
NS i6

ns 2

5WH 6188110 Hx
FIDRES 094423 He
AQ 32053086 sec
RG 287

oW S0.800 usec
DE 650 usec
TE 3000 K

Di 100000000 s2c
DO i

=——=CHANNEL fl =—=
NUCH IH
M 13.95 usec

PLIW 1502081871 W
SFOH 300.2508542 MHz

I PLI — .00 dB

F2 - Processing parameters

7.8 7.6 T4 72 7.0 6.8 6.6 6.4 6.2 6.0 38 3.6 54 52 ppm

¥ -

S$109: 'H NMR spectrum of 4b (expansion)
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Current Data Paramete s
NAME  04-JUNE-AN-2020
EXPNO 350
FROCNOD 1
F2 - Processing parameters
5l 30768
SF 75, mqsm MHz
WDW EM
S5B
LE 1.00 Hz
GB 0
PC 140
., S l“ | l i A ol A A ST 1 e |
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 &0 50 40 30 20 ppm
S110: 3C NMR spectrum of 4b
NRLD-394
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Current Data Parameters
NAME  (7-Jan-AN-2020
EXPNO 560
PFROCNO 1
F2 - Acquisition Parameiers
Dtz 2200117
| ' Time. 11.10
[ ! IMNSTRUM spect
fif f l 1 1 PROBHD 5 mm QNP 1H/13
y V L_’_) UIL [ | J'“'lL PULPROG  zg30
W ™ 65536
y — e SOLVENT CDCI3
H 16
T T 1 s :
AN W LA W | R SWH G1EL 110 He
70 69 68 67 66 3 62 32 ppm }-ng A3 Hy
) bt i RG T
® = = = oW B0.E00 usec
i = = - DE 650 usec
TE 3000 K
Dt 100000000 ¢
i 1
=——— CHANNEL fl —=
NUCL IH
™M 13.95 usec
PL1 —1.00 dB
PLIW 1502081871 W
SFO1  300.2508542 MHz
F2 - Processing parameters
1768
: 300, 2580079 MHz
W EM
SR
L l B 0,30 Hz
f B0
..—-JL' v el — A\.._l]';(.‘ 100
T T T T T I I I T T T T T 1
13 12 11 10 9 5 4 3 2 1 ppm
3 Nrd :_.-r
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Slll: 1H NMR spectrum of 4¢
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22 g B35 D% H EIFHHELFRSCE
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Cumrent Diaia Pammeiers
NAME  17-Jan-AN-2020
EXPNO 540
PROCNG 1

F2 — Acquisition Parameters

Date_ 0200117

Time 110

INSTRUM spect

PROBHD 5 mm QNP 1H13
230

PULPROG

D 63336
SOLVENT CcDCI3
N5 16

Ds 2

5WH 6158110 He
FIDRES 0094423 Hr
Al 5.20530H6 sec
R 287

oW B0LE00 usec
DE 6.50 usec

3000 K

PLI — .00 dB
PLIW 1502081871 W
SHO 3002598542 MHz

F2 — Processing parameters
51 3276l

SF 002580079 MHz
W DWW EM

T T T
795 770 765

=+
= i
(] —

NRLD-394
=

T T T T T
735 73 1B LA 705

T
40
A e S

T

—55.2642

= ¢[L“|L| AN e b

T
7.10 7

05 ppm

Current Data Parameders
NAME  X7-July—FN-2020
EXPNO 340
PROCRD 1

F2 - Acquisition Parameiers
Diatie_ 0200727

Time 201
INSTRUM spect
PROBHD 5 mm PATXI 1HF
PULPROG zepedl

m 63336
SOLVENT CDC3
N5 4K

D5

FWH 2761904 He
FIDRES 0454131 He
AQ L1010048 sec
RG 56.22

ow 16800 usec
DE &.50 usec
TE 3030 K

Dt 200000000 = c
Dii 003000000 sec
TN 1

= Ll ==

====—= CHANNE
SR 1259077573 MHz

NUCH 13C

™ 0.23 usec

PLWI 24400000000 W
==—==—= CHANNEL 2 ==

SH02 006783527 MHz
NuCz IH

CPOPRG2 wallzls
PCPD2 SO0 usec
PLW2 13 60000038 W
PLwW 12 0LOEEA0500 W
PLW13 005657600 W

gf b Pcmsﬁiﬁb%mmwrs

T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 1000 90 80 70 o0 50 40 30 20

S113: 13C NMR spectrum of 4¢
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NRLD-428
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7.3575
7.250)
70771
7.0676
T7.0547
70407
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37714
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Current Diata Parameters
NAME 08-JUNE-AN-2020
EXPNO 3o
PROCKO |

F2 — Acquisifion Parmmeters:
Dk 20200608
Time 15.42
INSTRUM ct
PROBHD} 5 mm QNP 1H13
PULPROG 30
65336

Do

D
SOLVENT
NE la

s 2
SWH G1EL.110 Hz
FIDRES 0094423 He
A 52053086 sec
RG £77]
W BB usac
DE 650 usec
TE 000K
DI LO0DDOON) sc
DO 1
—t ) ==——==—=CHANNEL {1l ==
NUCH iH
_,.|.HI|L.._ Pi 13.95 usec
' ! LW 1S m0men W
6.0 lj-U SR FO1 3002508542 MHz
S| -2 — Processing paramelers
= 32768
- 300.2580078 Mz
Ea DW EM
SH
0.30 Hz
JJJL l szl ko
T T T T T T T T T T T 1
11 10 9 3 7 6 5 4 3 2 | ppm
r-"“'l . ’l
e 4 B p
cil =| il = leil il = = oy o i
S114: 'H NMR spectrum of 4d
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Current Diata Parameters
NAME 08-JUNE- AN-2020
EXPNO 310
PROCKO |

F2 - Acquisition Parameters
Date_ 200608

Time 1542
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 2g30

™ 63536
SOLVENT o3
NS 16

D8 2
SWH alE8 110 He
FIDRES 094423 He
AL 5. 2053086 sec
RG iz
oW S0.800 usec
DE 6.50 usec
TE 3000 K
o1 1. (000000 sec
TIXk 1
==—==—= CHANNEL fl ==
NUCI IH
M 13.05 usec
PL1 - 1.00 dB
PLIW 1502081871 W
SR 3002598542 MHz
F2 - Proce ssing parameters
il 3276l
SF 3002580078 MHz
wDw EM
LB 0.30 Hx

100

T T T T
17

W N

T
7.3

S115: '"H NMR spectrum of 4d (expansion)
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EM
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aramelers
s
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3
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Current Data Parameters
F2 — Processin

NAME
EXPNO
PROCKO
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S116: *C NMR spectrum of 4d
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