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General Information. Ethyl acetate (ACS grade), hexanes (ACS grade) and
anhydrous 1,2-dichloroethane (ACS grade) were obtained commercially and used without
further purification. Methylene chloride, tetrahydrofuran and diethyl ether were purified
according to standard methods unless otherwise noted. Commercially available reagents
were used without further purification. Reactions were monitored by thin layer
chromatography (TLC) using silicycle pre-coated silica gel plates. Flash column
chromatography was performed over silica gel (300-400 mesh). Infrared spectra were
recorded on a Nicolet AVATER FTIR330 spectrometer as thin film and are reported in
reciprocal centimeter (cm™). Mass spectra were recorded with Micromass QTOF2
Quadrupole/Time-of-Flight Tandem mass spectrometer using electron spray ionization.

'H NMR spectra were recorded on a Bruker AV-400 spectrometer and a Bruker AV-
500 spectrometer in chloroform-ds. Chemical shifts are reported in ppm with the internal
TMS signal at 0.0 ppm as a standard. The data is being reported as (s = singlet, d =
doublet, t = triplet, m = multiplet or unresolved, brs = broad singlet, coupling constant(s)
in Hz, integration).

13C NMR spectra were recorded on a Bruker AV-400 spectrometer and a Bruker AV-
500 spectrometer in chloroform-ds. Chemical shifts are reported in ppm with the internal

chloroform signal at 77.0 ppm as a standard.



Representative synthetic procedures for the preparation of ynamides 1a-10'?3

) OMOM
OH 1.MOMCI (1.5 equiv)
OH . . NaH (1.5 equiv)
TiCly (3 equiv) OO THF,0°C-rt, 5 h
OO CIl,CHOCHj3 (1.5 equiv) 2.NH40Ac (2 eqouiv) S
DCM, -20 °C, 30 min CHO CH3NO,, 100 C, 1 h
then rt, 30 min
85% 68%, 2 steps
(one chromatography)
OH OTBS
1.LiAIH,4 (4 equiv)
THF, rt-reflux, overnight TBSCI (1.5 equiv)
2.PGCI (1 equiv) imidazole (1.5 equiv)
EtsN (1.2 equiv) DCM, rt, overmght
DCM, rt, Sh NHPG NHPG
3.conc. HCI . . 20-43%, 3 steps 85-95%
MeOH, 50 C, 30 min (one chromatography)

OTBS

OH
R———~Br (1.5 equiv) OO TBAF-3H,0 (1.2 equiv) l !
CuBr (0.5 equiv) THF, 0 °C-rt, 2 min
N

DMEDA (1 equiv) N
K3PO4 (4 equiv) PG™ ™.
toluene, 80 "C, 5 h \R R
40-90% 1, 70-80%

N-(2-(4-hydroxynaphthalen-1-yl)ethyl)-N-(phenylethynyl)methanesulfonamide (1a)

OH
MS/N\
A
Ph
la

Colorless oil. 'H NMR (400 MHz, CDCls) § 8.24 (d, J = 8.4 Hz, 1H), 8.02 (d, J = 8.4 Hz,
1H), 7.57 — 7.52 (m, 1H), 7.50 — 7.46 (m, 1H), 7.46 — 7.42 (m, 2H), 7.33 — 7.30 (m, 3H),
7.23 (s, 1H), 6.74 (d, J = 7.6 Hz, 1H), 5.96 (s, 1H), 3.86 (t, J = 7.6 Hz, 2H), 3.46 (t, J =
7.6 Hz, 2H), 2.79 (s, 3H); 3C NMR (100 MHz, CDCls) § 151.2, 132.7, 131.5, 128.3,
128.1,127.5,126.9, 125.3, 125.0, 124.8, 123.1, 122.7, 122.4, 108.0, 81.3, 71.7, 52.4, 38.5,



31.6; IR (neat): 2955, 2930, 2858, 2236, 1585, 1462, 1361, 1164, 959, 841; HRESIMS
Calcd for [C21H1sNNaOsS]* (M + Na*) 388.0978, found 388.0983.

N-(2-(4-hydroxynaphthalen-1-yl)ethyl)-4-methyl-N-
(phenylethynyl)benzenesulfonamide (1b)

OH
Ts/N\
R
Ph
1b

Colorless oil. 1H NMR (500 MHz, CDCls) & 8.22 (d, J = 8.0 Hz, 1H), 7.95 (d, J = 8.0 Hz,
1H), 7.72 (d, J = 8.5 Hz, 2H), 7.54 — 7.46 (m, 2H), 7.42 — 7.39 (m, 2H), 7.35 — 7.28 (m,
3H), 7.23 (d, J = 8.0 Hz, 2H), 7.15 (d, J = 8.0 Hz, 1H), 6.69 (d, J = 7.5 Hz, 1H), 5.52 (s,
1H), 3.72 (t, J = 8.0 Hz, 2H), 3.40 (t, J = 8.0 Hz, 2H), 2.40 (s, 3H): 1*C NMR (125 MHz,
CDCls) § 151.0, 144.6, 134.5, 132.7, 131.4, 129.7, 128.3, 127.8, 127.5, 127.2, 126.8,
125.6, 124.9, 124.8, 123.2, 122.8, 122.5, 108.1, 82.3, 71.3, 52.3, 31.5, 21.6; IR (neat):
2929, 2857, 2236, 1584, 1462, 1391, 1171, 1069, 755, 691; HRESIMS Calcd for
[C27H2sNNaOsS]* (M + Na*) 464.1291, found 464.1297.

4-bromo-N-(2-(4-hydroxynaphthalen-1-yl)ethyl)-N-
(phenylethynyl)benzenesulfonamide (1c)

OH
BS/N\
A
Ph
1c

Colorless oil. *H NMR (400 MHz, CDCls) § 8.23 (d, J = 7.6 Hz, 1H), 7.93 (d, J = 7.6 Hz,
1H), 7.57 — 7.48 (m, 6H), 7.44 — 7.40 (m, 2H), 7.36 — 7.32 (m, 3H), 7.12 (d, J = 7.6 Hz,



1H), 6.64 (d, J = 7.6 Hz, 1H), 5.58 (s, 1H), 3.79 (t, J = 7.6 Hz, 2H), 3.39 (t, J = 7.6 Hz,
2H); *C NMR (100 MHz, CDCl3) & 151.1, 136.5, 132.6, 132.3, 131.5, 128.7, 128.6,
128.4, 128.1, 127.3, 126.9, 125.3, 125.0, 124.8, 123.0, 122.6, 122.5, 108.0, 81.6, 71.7,
52.4, 31.3; IR (neat): 2995, 2926, 2236, 1587, 1369, 1247, 1170, 1068, 755, 618;
HRESIMS Calcd for [C2sH20BrNNaOsS]* (M + Na*) 528.0239, found 528.0244.

N-(2-(4-hydroxynaphthalen-1-yl)ethyl)-4-methoxy-N-
(phenylethynyl)benzenesulfonamide (1d)

OH
Mbs/N\
A
Ph
1d

Colorless oil. *H NMR (500 MHz, CDCls) § 8.21 (d, J = 8.5 Hz, 1H), 7.94 (d, J = 8.5 Hz,
1H), 7.72 (d, J = 8.5 Hz, 2H), 7.53 — 7.45 (m, 2H), 7.42 — 7.37 (m, 2H), 7.33 — 7.28 (m,
3H), 7.14 (d, J = 7.5 Hz, 1H), 6.86 (d, J = 8.5 Hz, 2H), 6.68 (d, J = 7.5 Hz, 1H), 5.61 (s,
1H), 3.83 (s, 3H), 3.73 (d, J = 8.0 Hz, 2H), 3.39 (d, J = 8.0 Hz, 2H); 3C NMR (125 MHz,
CDCI3) 6 163.5, 151.0, 132.7, 131.3, 129.6, 129.0, 128.3, 127.8, 127.3, 126.8, 125.6,
124.9, 124.8, 123.1, 122.9, 122.5, 114.2, 108.1, 82.4, 71.4, 55.6, 52.2, 31.4; IR (neat):
3087, 2925, 2236, 1587, 1364, 1169, 1089, 821, 756, 594; HRESIMS Calcd for
[C27H23NNaO4S]* (M + Na*) 480.1240, found 480.1243.

N-(2-(4-hydroxynaphthalen-1-yl)ethyl)-N-(phenylethynyl)propane-1-sulfonamide
(1e)

OH

N
”PrOZS/ NN
\
\Ph



le

Colorless oil. *H NMR (500 MHz, CDCl3) § 8.25 (d, J = 8.0 Hz, 1H), 8.05 (d, J = 8.5 Hz,
1H), 7.56 (t, J = 7.5 Hz, 1H), 7.50 (t, J = 7.5 Hz, 1H), 7.46 — 7.41 (m, 2H), 7.35 — 7.29
(m, 3H), 7.28 — 7.22 (m, 1H), 6.76 (d, J = 7.5 Hz, 1H), 5.56 (s, 1H), 3.86 (t, J = 7.5 Hz,
2H), 3.49 (t, J = 7.5 Hz, 2H), 2.96 (t, J = 8.0 Hz, 2H), 1.83 — 1.74 (m, 2H), 0.96 (t, J =
7.5 Hz, 3H); C NMR (125 MHz, CDCls) § 151.1, 132.8, 131.4, 128.3, 127.9, 127.4,
127.0, 125.6, 125.1, 124.8, 123.2, 122.7, 122.6, 108.1, 81.9, 71.2, 53.8, 52.5, 32.0, 16.9,
12.8; IR (neat): 2928, 2235, 1597, 1515, 1442, 1359, 1166, 1089, 755, 586; HRESIMS
Calcd for [C23H23NNaOsS]* (M + Na*) 416.1291, found 416.1298.

N-(2-(4-hydroxynaphthalen-1-yl)ethyl)-N-(phenylethynyl)propane-2-sulfonamide (1f)

OH
"PrOZS/NX
Ph
1f

Colorless oil. *H NMR (500 MHz, CDCls) § 8.24 (d, J = 8.0 Hz, 1H), 8.06 (d, J = 8.5 Hz,
1H), 7.56 (t, J = 7.5 Hz, 1H), 7.49 (t, J = 7.5 Hz, 1H), 7.44 — 7.41 (m, 2H), 7.34 — 7.28
(m, 3H), 7.23 (d, J = 7.5 Hz, 1H), 6.75 (d, J = 7.5 Hz, 1H), 5.72 (s, 1H), 3.84 (t, J = 8.0
Hz, 2H), 3.51 (t, J = 8.0 Hz, 2H), 3.48 — 3.42 (m, 1H), 1.40 (s, 3H), 1.38 (s, 3H); **C
NMR (125 MHz, CDCl3) 6 151.1, 132.8, 131.3, 128.3, 127.9, 127.3, 126.9, 125.5, 125.0,
124.9, 123.3, 122.8, 122.6, 108.1, 82.5, 70.6, 54.6, 53.3, 32.4, 16.5; IR (neat): 3065, 2926,
2236, 1587, 1367, 1248, 1170, 1068, 755, 594; HRESIMS Calcd for [C23H23NNaOsS]*
(M + Na*) 416.1291, found 416.1294.

N-((4-fluorophenyl)ethynyl)-N-(2-(4-hydroxynaphthalen-1-
ylethyl)methanesulfonamide (19g)



OH

1g

Colorless oil.*H NMR (500 MHz, CDCls) & 8.24 (d, J = 8.0 Hz, 1H), 8.03 (d, J = 8.5 Hz,
1H), 7.59 — 7.54 (m, 1H), 7.53 — 7.49 (m, 1H), 7.44 — 7.40 (m, 2H), 7.30 — 7.23 (m, 1H),
7.05—7.00 (m, 2H), 6.76 (d, J = 7.5 Hz, 1H), 5.45 (s, 1H), 3.88 (t, J = 7.5 Hz, 2H), 3.48
(d, J = 7.5 Hz, 2H), 2.82 (s, 3H); 3C NMR (125 MHz, CDCl3) & 162.5 (d, J = 247.5 Hz),
151.1, 133.6 (d, J = 7.5 Hz), 132.7, 127.4, 127.0, 125.6, 125.2, 124.8, 123.2, 122.6, 118.5
(d, J = 3.8 Hz), 115.6 (d, J = 22.5 Hz), 108.1, 81.0, 70.5, 52.4, 38.6, 31.7;°F NMR (376
MHz, CDCls3) 6 -110.90 — -111.10 (m); IR (neat): 2935, 2239, 1509, 1355, 1228, 1157,
1114, 960, 765, 549; HRESIMS Calcd for [CaiH1sFNNaOsS]* (M + Na*) 406.0884,
found 406.0881.

N-((4-chlorophenyl)ethynyl)-N-(2-(4-hydroxynaphthalen-1-
yl)ethyl)methanesulfonamide (1h)
OH

N

Cl

1h

Colorless oil.*H NMR (400 MHz, CDCls) § 8.25 (d, J = 8.4 Hz, 1H), 8.02 (d, J = 8.4 Hz,
1H), 7.59 — 7.54 (m, 1H), 7.53 — 7.48 (m, 1H), 7.36 — 7.28 (m, 4H), 7.27 — 7.22 (m, 1H),
6.77 (d, J = 7.6 Hz, 1H), 3.88 (t, J = 7.6 Hz, 2H), 3.48 (m, J = 7.6, 2H), 2.81 (s, 3H); 13C



NMR (100 MHz, CDCls) & 151.5, 134.0, 132.7(4), 132.6(5), 128.7, 127.5, 127.0, 125.2,
125.1, 125.0, 123.1, 122.8, 121.1, 108.1, 82.4, 70.7, 52.4, 38.7, 31.7; IR (neat): 2931,
2237, 1589, 1491, 1354, 1159, 1089, 959, 827, 763; HRESIMS Calcd for
[C21H1CINNaOsS]* (M + Na*) 422.0588, found 422.0583.

N-((4-bromophenyl)ethynyl)-N-(2-(4-hydroxynaphthalen-1-
yl)ethyl)methanesulfonamide (1i)

OH
M N
Br

1i

Brown oil. ’H NMR (400 MHz, CDCls) § 8.27 (d, J = 8.4 Hz, 1H), 8.01 (d, J = 8.4 Hz,
1H), 7.58 — 7.53 (m, 1H), 7.52 — 7.47 (m, 1H), 7.47 — 7.43 (m, 2H), 7.30 — 7.20 (m, 3H),
6.78 (d, J = 7.6 Hz, 1H), 3.88 (t, J = 7.6 Hz, 2H), 3.47 (t, J = 7.6 Hz, 2H), 2.79 (s, 3H);
13C NMR (100 MHz, CDCls) & 151.6, 132.8, 132.7, 131.6, 127.5, 126.9, 125.1, 125.0,
123.1, 122.8, 122.1, 1215, 108.1, 82.5, 70.8, 52.4, 38.7, 31.7; IR (neat): 2931, 2237,
1589, 1492, 1359, 1159, 959, 827, 764, 543; HRESIMS Calcd for [C21H1sBrNNaO3S]*
(M + Na*) 466.0083, found 466.0080.

N-(2-(4-hydroxynaphthalen-1-yl)ethyl)-N-(p-tolylethynyl)methanesulfonamide (1))
OH

N

Me



1j

Colorless oil. *H NMR (400 MHz, CDCls) § 8.24 (d, J = 8.0 Hz, 1H), 8.02 (d, J = 8.4 Hz,
1H), 7.57 — 7.52 (m, 1H), 7.51 — 7.46 (m, 1H), 7.35 (d, J = 8.0 Hz, 2H), 7.27 — 7.19 (m,
1H), 7.13 (d, J = 8.0 Hz, 2H), 6.74 (d, J = 7.6 Hz, 1H), 5.81 (s, 1H), 3.86 (t, J = 7.6 Hz,
2H), 3.46 (d, J = 7.6 Hz, 2H), 2.79 (s, 3H), 2.35 (s, 3H); *C NMR (100 MHz, CDCls) §
151.2, 138.3, 132.7, 131.6, 129.1, 127.4, 126.9, 125.4, 125.1, 124.8, 123.2, 122.6, 119.3,
108.0, 80.6, 71.6, 52.4, 38.4, 31.5, 21.4; IR (neat): 2995, 2928, 2238, 1588, 1355, 1247,
1160, 1053, 959, 767; HRESIMS Calcd for [C2H2:NNaOsS]* (M + Na*) 402.1134,
found 402.1137.

N-(2-(4-hydroxynaphthalen-1-yl)ethyl)-N-((4-
methoxyphenyl)ethynyl)methanesulfonamide (1k)
OH

_N
Ms

\Q
OMe

1k
Colorless oil. *H NMR (400 MHz, CDCls) § 8.25 (d, J = 8.4 Hz, 1H), 8.02 (d, J = 8.4 Hz,
1H), 7.56 — 7.51 (m, 1H), 7.50 — 7.45 (m, 1H), 7.43 — 7.38 (m, 2H), 7.23 (d, J = 8.8 Hz,
1H), 6.89 — 6.83 (m, 2H), 6.75 (d, J = 7.6 Hz, 1H), 6.10 (s, 1H), 3.85 (t, J = 7.6 Hz, 2H),
3.81 (s, 3H), 3.46 (t, J = 7.6 Hz, 2H), 2.80 (s, 3H); *°C NMR (100 MHz, CDCl3) & 159.7,
151.3, 133.6, 132.7, 127.4, 126.9, 125.4, 125.0, 124.9, 123.2, 122.7, 114.4, 114.0, 108.0,
79.9, 71.3, 55.3, 52.4, 38.4, 31.5; IR (neat): 2955, 2930, 2236, 1585, 1512, 1360, 1269,
1164, 959; HRESIMS Calcd for [C22H21NNaO4S]" (M + Na*) 418.1083, found 418.1088.

N-((3-chlorophenyl)ethynyl)-N-(2-(4-hydroxynaphthalen-1-
ylethyl)methanesulfonamide (1I)



OH

N

Ms \©/CI

1l

Colorless oil.*H NMR (400 MHz, CDCls) § 8.24 (d, J = 8.0 Hz, 1H), 7.99 (d, J = 8.4 Hz,
1H), 7.55 (t, J = 7.6 Hz, 1H), 7.49 (t, J = 7.6 Hz, 1H), 7.38 (s, 1H), 7.28 — 7.19 (m, 4H),
6.74 (d, J = 7.6 Hz, 1H), 5.95 (s, 1H), 3.87 (t, J = 7.6 Hz, 2H), 3.45 (t, J = 7.6 Hz, 2H),
2.79 (s, 3H); 3C NMR (100 MHz, CDCls) & 151.3, 134.1, 132.6, 131.0, 129.5, 129.3,
128.2, 127.5, 127.0, 125.1(4), 125.0(8), 124.8, 124.2, 123.0, 122.7, 108.0, 82.5, 70.6,
52.3, 38.7, 31.6; IR (neat): 3068, 2929, 2237, 1589, 1409, 1354, 1159, 1089, 960, 765;
HRESIMS Calcd for [C2:H1sCINNaOsS]* (M + Na*) 422.0588, found 422.0585.

N-(2-(4-hydroxynaphthalen-1-yl)ethyl)-N-(m-tolylethynyl)methanesulfonamide (1m)

OH
MS/N NN
\©/Me

Im
Colorless oil. 'H NMR (400 MHz, CDCls) 5 8.24 (d, J = 8.4 Hz, 1H), 8.01 (d, J = 8.4 Hz,
1H), 7.56 — 7.51 (m, 1H), 7.49 — 7.44 (m, 1H), 7.31 — 7.23 (m, 2H), 7.22 — 7.17 (m, 2H),
7.11 (d, J = 7.6 Hz, 1H), 6.73 (d, J = 7.6 Hz, 1H), 6.03 (s, 1H), 3.85 (t, J = 7.6 Hz, 2H),
3.45 (d, J = 7.6 Hz, 2H), 2.78 (s, 3H), 2.31 (s, 3H); 3C NMR (100 MHz, CDCl3) § 151.3,
138.0, 132.7, 132.0, 129.0, 128.5, 128.2, 127.5, 126.9, 125.2, 125.0, 124.8, 123.1, 122.7,
122.2, 108.0, 80.9, 71.8, 52.3, 38.4, 31.5, 21.1; IR (neat): 2995, 2928, 2238, 1587, 1355,



1247, 1160, 1053, 959, 767; HRESIMS Calcd for [C22H21NNaOsS]* (M + Na*) 402.1134,
found 402.1132.

N-(hex-1-yn-1-yl)-N-(2-(4-hydroxynaphthalen-1-yl)ethyl)methanesulfonamide (1n)

OH
_N
Ms x
"Bu
1n

Colorless oil.*H NMR (400 MHz, CDCls) § 8.24 (d, J = 8.0 Hz, 1H), 7.99 (d, J = 8.0 Hz,
1H), 7.57 — 7.52 (m, 1H), 7.49 (t, J = 7.2 Hz, 1H), 7.21 (d, J = 7.6 Hz, 1H), 6.75 (d, J =
7.6 Hz, 1H), 5.78 (s, 1H), 3.73 (t, J = 7.6 Hz, 2H), 3.40 (t, J = 7.6 Hz, 2H), 2.79 (s, 3H),
2.36 (t, J = 7.2 Hz, 2H), 1.60 — 1.52 (m, 2H), 1.51 — 1.41 (m, 2H), 0.95 (t, J = 7.2 Hz,
3H); 3C NMR (100 MHz, CDCls) 5 151.1, 132.7, 127.3, 126.8, 125.6, 125.0, 124.8,
123.2, 122.6, 108.0, 72.3, 71.4, 52.2, 37.9, 31.5, 31.0, 22.0, 18.2, 13.6; IR (neat): 2928,
2235, 1597, 1515, 1442, 1359, 1166, 1089, 964, 755; HRESIMS Calcd for
[C1oH2sNNaOsS]* (M + Na*) 368.1291, found 368.1295.

N-(cyclohexylethynyl)-N-(2-(4-hydroxynaphthalen-1-yl)ethyl)methanesulfonamide
(10)

OH
MS/N\
S
Cy
10

Colorless oil. *H NMR (500 MHz, CDCls) § 8.24 (d, J = 8.0 Hz, 1H), 8.01 (d, J = 8.5 Hz,
1H), 7.55 (t, = 7.5 Hz, 1H), 7.49 (t, = 7.5 Hz, 1H), 7.21 (d, J = 7.5 Hz, 1H), 6.75 (d, J



= 7.5 Hz, 1H), 5.75 (s, 1H), 3.73 (t, J = 7.5 Hz, 2H), 3.40 (t, = 7.5 Hz, 2H), 2.79 (s, 3H),
2.63 — 2.52 (m, 1H), 1.91 — 1.83 (m, 2H), 1.78 — 1.67 (m, 2H), 1.59 — 1.44 (m, 3H), 1.43
— 1.29 (m, 3H); 3C NMR (125 MHz, CDCls) § 151.1, 132.7, 127.3, 126.8, 125.6, 125.0,
124.8, 123.2, 122.6, 108.0, 75.4, 72.7, 52.2, 37.8, 32.9, 31.4, 28.9, 25.9, 24.8; IR (neat):
2929, 2849, 2255, 1541, 1481, 1351, 1158, 1120, 1043, 961; HRESIMS Calcd for
[C21H2sNNaOsS]* (M + Na*) 394.1447, found 394.1453.

Representative synthetic procedures for the preparation of ynamides 1p and 1qg.

OTBS
OH
1.TBSCI (1.5 equiv) QTBS
imidazole (1.5 equiv)
DCM, rt, overnight Ph———~Br (1.5 equiv)
2.PGCI (1 equiv) CuBr (0.5 equiv)
Et3N (1.2 equiv) DMEDA (1 equiv) N
NH DCM, rt,5h NHPG KsPO,4 (4 (Equiv) PG™ ™
2 toluene, 80 C,5h \Ph
80-88% 73-80%
OH

TBAF-3H,0 (1.2 equiv)

THF, 0 °C-rt, 2 min

PG/N\

Ph
1, 95-98%

N-(4-hydroxyphenethyl)-N-(phenylethynyl)methanesulfonamide (1p)
OH

AN

Ph
1p
Colorless oil. H NMR (400 MHz, CDCls) § 7.44 — 7.40 (m, 2H), 7.34 — 7.28 (m, 3H),
7.13-7.09 (m, 2H), 6.81 - 6.76 (m, 2H), 5.92 (s, 1H), 3.76 (t, J = 7.2 Hz, 2H), 2.98 (t, J



= 7.2 Hz, 2H), 2.72 (s, 3H); *C NMR (100 MHz, CDCls) & 154.8, 131.4, 130.2, 129.3,
128.3,128.1, 122.3, 115.5, 80.8, 71.9, 52.8, 38.3, 33.4; IR (neat): 3063, 2929, 2235, 1597,
1515, 1443, 1360, 1165, 963, 755; HRESIMS Calcd for [Ci17H17NNaOsS]* (M + Na*)
338.0821, found 338.0824.

N-(4-hydroxyphenethyl)-4-methyl-N-(phenylethynyl)benzenesulfonamide (1q)
OH

Ts” x

Ph
1q

Colorless oil. 1H NMR (400 MHz, CDCls) § 7.75 (d, J = 8.4 Hz, 2H), 7.38 — 7.35 (m, 2H),
7.31 - 7.27 (m, 5H), 7.02 (d, J = 8.4 Hz, 2H), 6.73 (d, J = 8.4 Hz, 2H), 5.44 (s, 1H), 3.60
(t, J = 7.6 Hz, 2H), 2.96 — 2.85 (t, J = 7.6 Hz, 2H), 2.42 (s, 3H): 3C NMR (100 MHz,
CDCl3) & 154.5, 144.7, 134.4, 131.4, 130.0, 129.7, 129.3, 128.3, 127.8, 127.6, 122.7,
115.4, 82.0, 71.3, 52.9, 33.5, 21.6; IR (neat): 3063, 2927, 2235, 1515, 1443, 1359, 1220,
1166, 1089, 965; HRESIMS Calcd for [C2sH21NNaOsS]* (M + Na*) 414.1134, found
414.1136.

Representative synthetic procedures for the preparation of ynamide 1r?



OH OMOM

OH acrylonitrile (4 equiv) MOMCI (1.5 equiv)
AICl3 (0.5 equiv) NaH (1.5 equiv)
reflux, 1 h OO THF,0°C-rt, 5h OO
CN CN
65% 99%

OTBS
1.LiAIH4 (4 equiv)

OH
THF, rt-reflux, overnight OO TBSCI (1.5 equiv) OO
2.MsClI (1 equiv) imidazole (1.5 equiv)

Et3N (1.2 equiv) DCM, rt, overnight
DCM, rt, 5 h NHMs NHMs
3.conc. HCI 23% (3 steps) 95%
MeOH, 50 °C, 30 min (one chromatography)
oTBS OH
LCC weao [
Ph—==—Br (1.5 equiv) (1.2 equiv)
CuBr (0.5 equiv) pp THF, 0 C-rt, 2 min Ph
DMEDA (1 equiv) = =
K3PO4 (4 eqUiV) ’}l [}l
toluene, 80 °C, 5 h Ms Ms
80% 1r, 95%

N-(3-(4-hydroxynaphthalen-1-yl)propyl)-N-(phenylethynyl)methanesulfonamide (1r)

OH
Ph
=z
N
Ms

1r

Colorless oil.'H NMR (400 MHz, CDCls) & 8.25 — 8.21 (m, 1H), 7.99 — 7.96 (m, 1H),
7.47 — 7.42 (m, 2H), 7.42 — 7.37 (m, 2H), 7.33 — 7.27 (m, 3H), 7.15 (d, J = 7.6 Hz, 1H),
6.76 (d, J = 7.6 Hz, 1H), 5.84 (s, 1H), 3.63 (t, J = 6.8 Hz, 2H), 3.12 (s, 3H), 3.11 (t, J =
8.0 Hz, 2H), 2.24 — 2.16 (m, 2H); 3C NMR (100 MHz, CDCls) & 150.5, 132.6, 131.5,
128.9, 128.3, 128.1, 126.4, 126.0, 124.9, 124.8, 123.5, 122.5, 122.4, 108.1, 81.3, 71.4,
51.3, 38.1, 29.2, 29.1; IR (neat): 2976, 2930, 2238, 1588, 1380, 1353, 1276, 1162, 961,
757; HRESIMS Calcd for [C22H21NNaO3S]* (M + Na*) 402.1134, found 402.1131.



General procedure for the synthesis of the spirocyclic enones 2. To a mixture of the
ynamide 1 (0.2 mmol) in dry MeCN (4 mL) at room temperature, Tf2NH (0.01 mmol, 2.8
mg) was added. Then, the reaction mixture was stirred at 30 °C and the progress of the
reaction was monitored by TLC. The reaction typically took 30 min. Upon completion,
the mixture was quenched by EtsN, then concentrated and the residue was purified by

chromatography on silica gel (eluent: DCM) to afford the desired spirocyclic enone 2.

(2)-2'-benzylidene-1'-(methylsulfonyl)-4H-spiro[naphthalene-1,3'-pyrrolidin]-4-one
(2a)

-
N\
Ms

2a

Compound 2a was prepared in 82% yield (59.9 mg) according to the general procedure.
White solid (mp 197-198 °C).*H NMR (400 MHz, CDCls) § 8.21 (d, J = 8.0 Hz, 1H),
7.62 — 7.57 (m, 1H), 7.55 — 7.52 (m, 1H), 7.46 — 7.41 (m, 1H), 7.32 — 7.29 (m, 4H), 7.23
—7.18 (m, 1H), 7.11 (d, J = 10.4 Hz, 1H), 6.45 (d, J = 10.4 Hz, 1H), 5.69 (s, 1H), 4.16 —
4.09 (m, 1H), 3.97 — 3.90 (m, 1H), 2.72 (s, 3H), 2.60 — 2.52 (m, 1H), 2.49 — 2.42 (m, 1H);
13C NMR (100 MHz, CDCls) § 184.5, 150.0, 146.3, 142.7, 136.6, 133.2, 131.6, 128.4,
128.3, 128.0, 127.6, 127.4, 126.6, 125.8, 120.8, 51.7, 48.6, 41.8, 39.9; IR (neat): 3028,
2930, 1662(s), 1599, 1456, 1335, 1303, 1150, 965, 771; HRESIMS Calcd for
[C21H1sNNaOsS]* (M + Na*) 388.0978, found 388.0983.

Ph

(2)-2'-benzylidene-1'-tosyl-4H-spiro[naphthalene-1,3'-pyrrolidin]-4-one (2b)



Compound 2b was prepared in 78% yield (68.8 mg) according to the general procedure.
White solid (mp 185-186 °C).*H NMR (500 MHz, CDCls) & 8.17 (d, J = 8.0 Hz, 1H),
7.60 (d, J = 8.0 Hz, 2H), 7.53 (t, J = 7.5 Hz, 1H), 7.43 (d, J = 8.0 Hz, 1H), 7.40 (t, J = 7.5
Hz, 1H), 7.34 — 7.27 (m, 4H), 7.21 — 7.13 (m, 3H), 6.56 (d, J = 10.0 Hz, 1H), 6.28 (d, J =
10.0 Hz, 1H), 5.58 (s, 1H), 4.09 — 4.02 (m, 1H), 4.01 — 3.95 (m, 1H), 2.46 (s, 3H), 2.44 —
2.39 (m, 1H), 2.27 — 2.20 (m, 1H); *C NMR (125 MHz, CDCls) § 184.4, 149.9, 146.5,
144.4, 141.3, 136.3, 135.4, 133.2, 131.4, 129.6, 128.5, 128.0, 127.9, 127.5, 127.0, 126.6,
125.5, 121.4, 52.4, 49.2, 38.7, 21.6; IR (neat): 3028, 2930, 1662(s), 1599, 1456, 1335,
1150, 965, 771, 567; HRESIMS Calcd for [C27H23NNaOsS]* (M + Na*) 464.1291, found
464.1296.

(2)-2'-benzylidene-1'-((4-bromophenyl)sulfonyl)-4H-spiro[naphthalene-1,3'-
pyrrolidin]-4-one (2c)

2C

Compound 2c was prepared in 73% yield (73.7 mg) according to the general procedure.
White solid (mp 204-205 °C).*H NMR (500 MHz, CDCls) & 8.19 (d, J = 7.5 Hz, 1H),
7.60 — 7.54 (m, 3H), 7.46 — 7.40 (m, 4H), 7.19 — 7.13 (m, 5H), 6.78 (d, J = 10.0 Hz, 1H),
6.37 (d, J = 10.0 Hz, 1H), 5.63 (s, 1H), 4.16 — 4.10 (m, 1H), 4.02 — 3.96 (m, 1H), 2.55 —
2.48 (m, 1H), 2.39 — 2.33 (m, 1H); *C NMR (125 MHz, CDCls) & 184.4, 149.6, 146.3,
141.6, 137.8, 136.1, 133.2, 132.2, 131.5, 129.0, 128.3(8), 128.3(6), 128.0, 127.9, 127.6,
127.1, 126.7, 125.8, 121.6, 52.1, 49.1, 39.1; IR (neat): 2921, 2851, 1661(s), 1573, 1346,
1157, 1089, 1068, 757, 697; HRESIMS Calcd for [CasH20BrNNaOsS]* (M + Na*)
528.0239, found 528.0230.

(2)-2'-benzylidene-1'-((4-methoxyphenyl)sulfonyl)-4H-spiro[naphthalene-1,3'-
pyrrolidin]-4-one (2d)



-

N Ph
Mbs
2d

Compound 2d was prepared in 85% yield (77.7 mg) according to the general procedure.
White solid (mp 194-195 °C).'H NMR (500 MHz, CDCls) § 8.18 (d, J = 8.0 Hz, 1H),
7.65 (d, J = 9.0 Hz, 2H), 7.54 (t, J = 7.5 Hz, 1H), 7.44 (d, J = 8.0 Hz, 1H), 7.40 (t, J = 7.5
Hz, 1H), 7.31 (d, J = 7.0 Hz, 2H), 7.24 — 7.18 (m, 2H), 7.17 — 7.12 (m, 1H), 6.94 (d, J =
9.0 Hz, 2H), 6.62 (d, J = 10.0 Hz, 1H), 6.30 (d, J = 10.0 Hz, 1H), 5.58 (s, 1H), 4.08 —
4.02 (m, 1H), 4.00 — 3.93 (m, 1H), 3.89 (s, 3H), 2.48 — 2.41 (m, 1H), 2.29 — 2.22 (m, 1H);
13C NMR (125 MHz, CDCls) § 184.5, 163.5, 150.0, 146.6, 141.5, 136.3, 133.2, 131.4,
130.1, 129.9, 128.5, 128.0, 127.9, 127.5, 127.1, 126.6, 125.5, 121.5, 114.2, 55.7, 52.5,
49.2, 38.8; IR (neat): 3060, 2926, 1663(s), 1596, 1497, 1302, 1262, 1155, 1091, 835;
HRESIMS Calcd for [C27H23NNaO4S]* (M + Na*) 480.1240, found 480.1248.

(2)-2'-benzylidene-1'-(propylsulfonyl)-4H-spiro[naphthalene-1,3'-pyrrolidin]-4-one
(2e)

—

N Ph
SO,"Pr
2e

Compound 2e was prepared in 89% vyield (70.0 mg) according to the general procedure.
White solid (mp 214-215 °C). *H NMR (400 MHz, CDCl3) § 8.21 (d, J = 7.6 Hz, 1H),
7.62 — 7.54 (m, 2H), 7.46 — 7.41 (m, 1H), 7.32 — 7.26 (m, 4H), 7.24 — 7.17 (m, 1H), 7.11
(d, J = 10.0 Hz, 1H), 6.45 (d, J = 10.0 Hz, 1H), 5.70 (s, 1H), 4.15 — 4.08 (m, 1H), 3.94 —
3.87 (m, 1H), 2.58 — 2.49 (m, 2H), 2.47 — 2.38 (m, 2H), 1.78 — 1.68 (m, 2H), 0.90 (t, J =
7.6 Hz, 3H); C NMR (100 MHz, CDCls) § 184.6, 150.2, 146.4, 143.6, 136.8, 133.2,
131.6, 128.5, 128.2, 128.0, 127.5, 127.3, 126.6, 125.7, 120.5, 56.1, 51.6, 49.2, 40.1, 16.9,



12.6; IR (neat): 2921, 2851, 1660(s), 1456, 1332, 1139, 1095, 767, 696, 586; HRESIMS
Calcd for [C23H23NNaOsS]* (M + Na*) 416.1291, found 416.1297.

(2)-2'-benzylidene-1'-(isopropylsulfonyl)-4H-spiro[naphthalene-1,3'-pyrrolidin]-4-
one (2f)

—

N Ph
SO,'Pr
2f

Compound 2f was prepared in 76% yield (59.8 mg) according to the general procedure.
White solid (mp 209-210 °C). *H NMR (400 MHz, CDCl3) & 8.20 (d, J = 7.6 Hz, 1H),
7.63 —7.56 (m, 2H), 7.46 — 7.41 (m, 1H), 7.31 — 7.18 (m, 5H), 7.12 (d, J = 10.0 Hz, 1H),
6.45 (d, J = 10.0 Hz, 1H), 5.71 (s, 1H), 4.15 — 4.07 (m, 1H), 3.94 — 3.87 (m, 1H), 2.58 —
2.50 (m, 1H), 2.47 — 2.39 (m, 1H), 2.23 — 2.15 (m, 1H), 1.23 (d, J = 6.8 Hz, 3H), 1.18 (d,
J = 6.8 Hz, 3H); *C NMR (100 MHz, CDCls) & 184.6, 150.3, 146.5, 144.2, 136.9, 133.1,
131.6, 128.5, 128.2, 128.1, 127.5, 127.2, 126.6, 125.6, 120.5, 55.2, 51.5, 49.9, 40.4, 16.4,
15.9; IR (neat): 2926, 2853, 1661(s), 1455, 1334, 1137, 758, 699, 583, 538; HRESIMS
Calcd for [C23H23NNaOsS]* (M + Na*) 416.1291, found 416.1297.

(2)-2'-(4-fluorobenzylidene)-1'-(methylsulfonyl)-4H-spiro[naphthalene-1,3'-
pyrrolidin]-4-one (29)

Compound 2g was prepared in 94% yield (72.0 mg) according to the general procedure.
White solid (mp 197-198 °C). 'H NMR (400 MHz, CDCls) § 8.21 (d, J = 8.0 Hz, 1H),



7.63 — 7.57 (m, 1H), 7.55 — 7.50 (m, 1H), 7.47 — 7.42 (m, 1H), 7.32 — 7.26 (m, 2H), 7.08
(d, J = 10.4 Hz, 1H), 7.01 — 6.96 (m, 2H), 6.45 (d, J = 10.4 Hz, 1H), 5.63 (s, 1H), 4.13 —
4.05 (m, 1H), 3.98 — 3.91 (M, 1H), 2.79 (s, 3H), 2.61 — 2.52 (m, 1H), 2.50 — 2.42 (m, 1H);
13C NMR (100 MHz, CDCl3) 5 184.5, 161.7 (d, J = 247.0 Hz), 149.9, 146.3, 142.6, 133.3,
1325 (d, J = 3.0 Hz), 131.5, 130.0 (d, J = 8.0 Hz), 127.9, 127.6, 126.7, 125.8, 119.8,
115.3 (d, J = 21.0 Hz), 51.8, 48.8, 41.8, 39.8; 1°F NMR (376 MHz, CDCls) & -113.40 — -
113.60 (m); IR (neat): 3068, 2929, 1661(s), 2236, 1508, 1456, 1338, 1225, 1153, 768;
HRESIMS Calcd for [Ca1H1sFNNaOsS]* (M + Na*) 406.0884, found 406.0890.

(2)-2'-(4-chlorobenzylidene)-1'-(methylsulfonyl)-4H-spiro[naphthalene-1,3"-
pyrrolidin]-4-one (2h)

2h

Compound 2h was prepared in 94% yield (75.0 mg) according to the general procedure.
White solid (mp 178-179 °C). 'H NMR (400 MHz, CDCls) & 8.21 (d, J = 7.6 Hz, 1H),
7.62 —7.57 (m, 1H), 7.52 — 7.49 (m, 1H), 7.47 — 7.42 (m, 1H), 7.28 — 7.22 (m, 4H), 7.07
(d, J = 10.0 Hz, 1H), 6.45 (d, J = 10.0 Hz, 1H), 5.61 (s, 1H), 4.13 — 4.05 (m, 1H), 3.99 —
3.92 (m, 1H), 2.83 (s, 3H), 2.61 — 2.53 (m, 1H), 2.50 — 2.42 (m, 1H); 3C NMR (100 MHz,
CDCIs) 6 184.4, 149.7, 146.2, 143.0, 135.0, 133.3, 133.0, 131.5, 129.6, 128.5, 127.9,
127.7, 126.7, 125.9, 119.6, 51.8, 48.8, 41.8, 39.8; IR (neat): 3061, 2932, 1662(s), 1490,
1336, 1152, 1071, 967, 840, 768; HRESIMS Calcd for [C21H1sCINNaOsS]* (M + Na®)
422.0588, found 422.0594.

(2)-2'-(4-bromobenzylidene)-1'-(methylsulfonyl)-4H-spiro[naphthalene-1,3'-
pyrrolidin]-4-one (2i)



2i

Compound 2i was prepared in 94% vyield (83.3 mg) according to the general procedure.
White solid (mp 192-193 °C). *H NMR (500 MHz, CDCl3) § 8.21 (d, J = 8.0 Hz, 1H),
7.62 — 7.57 (m, 1H), 7.50 (d, J = 7.5 Hz, 1H), 7.47 — 7.42 (m, 1H), 7.42 — 7.39 (m, 2H),
7.18 (d, J =8.5 Hz, 2H), 7.07 (d, J = 10.0 Hz, 1H), 6.45 (d, J = 10.0 Hz, 1H), 5.58 (s, 1H),
4.11 — 4.05 (m, 1H), 3.98 — 3.92 (m, 1H), 2.83 (s, 3H), 2.60 — 2.53 (m, 1H), 2.49 — 2.43
(m, 1H); *C NMR (125 MHz, CDCls) & 184.4, 149.7, 146.1, 143.0, 135.5, 133.3, 131.5,
131.4, 129.9, 127.9, 127.7, 126.7, 125.9, 121.1, 119.6, 51.9, 48.8, 41.8, 39.7; IR (neat):
2954, 2926, 1662(s), 1486, 1336, 1152, 1071, 966, 768, 735; HRESIMS Calcd for
[C21H1eBrNNaOsS]* (M + Na*) 466.0083, found 466.0074.

(2)-2'-(4-methylbenzylidene)-1'-(methylsulfonyl)-4H-spiro[naphthalene-1,3"-
pyrrolidin]-4-one (2j)

2]
Compound 2j was prepared in 65% yield (49.3 mg) according to the general procedure.
White solid (mp 209-210 °C). *H NMR (400 MHz, CDCls) § 8.20 (d, J = 8.0 Hz, 1H),
7.61 —7.55 (m, 1H), 7.54 — 7.51 (m, 1H), 7.45 — 7.40 (m, 1H), 7.21 (d, J = 8.0 Hz, 2H),
7.13 - 7.08 (m, 3H), 6.44 (d, J = 10.0 Hz, 1H), 5.65 (s, 1H), 4.15 — 4.08 (m, 1H), 3.96 —
3.89 (m, 1H), 2.78 (s, 3H), 2.58 — 2.50 (m, 1H), 2.49 — 2.41 (m, 1H), 2.30 (s, 3H); *C
NMR (100 MHz, CDClz) 6 184.6, 150.3, 146.6, 141.9, 137.3, 133.5, 133.2, 131.5, 129.0,
128.2, 128.0, 127.5, 126.6, 125.6, 121.1, 51.7, 48.6, 41.8, 39.9, 21.2; IR (neat): 3023,



2923, 1661(s), 1456, 1337, 1158, 1085, 960, 768, 559; HRESIMS Calcd for
[C22H21NNaOsS]* (M + Na*) 402.1134, found 402.1138.

(2)-2'-(4-methoxybenzylidene)-1'-(methylsulfonyl)-4H-spiro[naphthalene-1,3'-
pyrrolidin]-4-one (2Kk)

2k

Compound 2k was prepared in 79% yield (62.4 mg) according to the general procedure.
White solid (mp 155-156 °C). *H NMR (400 MHz, CDCls) § 8.20 (d, J = 8.0 Hz, 1H),
7.61—7.56 (m, 1H), 7.54 — 7.51 (m, 1H), 7.45 — 7.40 (m, 1H), 7.30 — 7.22 (m, 2H), 7.11
(d, J = 10.4 Hz, 1H), 6.85 — 6.80 (m, 2H), 6.43 (d, J = 10.4 Hz, 1H), 5.63 (s, 1H), 4.15 —
4.07 (m, 1H), 3.96 — 3.89 (m, 1H), 3.78 (s, 3H), 2.81 (s, 3H), 2.58 — 2.50 (m, 1H), 2.49 —
2.42 (m, 1H); °C NMR (100 MHz, CDCl3) § 184.6, 158.8, 150.5, 146.8, 141.3, 133.2,
131.5, 129.6, 128.8, 127.9, 127.5, 126.6, 125.6, 121.1, 113.7, 55.2, 51.8, 48.7, 41.8, 40.0;
IR (neat): 3032, 2929, 1661(s), 1510, 1456, 1333, 1247, 1149, 1031, 767; HRESIMS
Calcd for [C22H21NNaO4S]* (M + Na*) 418.1083, found 418.1086.

(2)-2'-(3-chlorobenzylidene)-1'-(methylsulfonyl)-4H-spiro[naphthalene-1,3'-
pyrrolidin]-4-one (2I)

21
Compound 2I was prepared in 94% vyield (75.0 mg) according to the general procedure.
White solid (mp 206-207 °C). *H NMR (500 MHz, CDCls) § 8.21 (d, J = 8.0 Hz, 1H),



7.60 (t, J = 7.5 Hz, 1H), 7.51 (d, J = 8.0 Hz, 1H), 7.47 — 7.40 (m, 2H), 7.22 (t, J = 7.5 Hz,
1H), 7.17 (d, J = 8.0 Hz, 1H), 7.09 — 7.03 (m, 2H), 6.45 (d, J = 10.0 Hz, 1H), 5.59 (s, 1H),
4.12 — 4.06 (m, 1H), 4.00 — 3.95 (m, 1H), 2.89 (s, 3H), 2.62 — 2.55 (m, 1H), 2.49 — 2.43
(m, 1H); 1*C NMR (125 MHz, CDCl3) & 184.4, 149.5, 146.0, 143.4, 138.4, 133.9, 133.3,
131.5, 129.7, 127.9, 127.6(9), 127.6(5), 127.3, 126.7, 126.6, 125.9, 119.1, 51.8, 48.8,
41.7, 39.7; IR (neat): 2957, 2927, 1661(s), 1595, 1445, 1335, 1149, 1093, 767, 566;
HRESIMS Calcd for [C2:H1sCINNaOsS]* (M + Na*) 422.0588, found 422.0587.

(2)-2'-(3-methylbenzylidene)-1'-(methylsulfonyl)-4H-spiro[naphthalene-1,3'-
pyrrolidin]-4-one (2m)

Compound 2m was prepared in 88% yield (66.7 mg) according to the general procedure.
White solid (mp 137-138 °C). *H NMR (500 MHz, CDCls) & 8.20 (d, J = 8.0 Hz, 1H),
7.61 —7.56 (m, 1H), 7.54 (d, J = 8.0 Hz, 1H), 7.45 — 7.41 (m, 1H), 7.19 (t, J = 7.5 Hz,
1H), 7.14 (d, J = 8.0 Hz, 1H), 7.12 — 7.06 (m, 2H), 7.01 (d, J = 7.5 Hz, 1H), 6.44 (d, J =
10.0 Hz, 1H), 5.65 (s, 1H), 4.16 — 4.10 (m, 1H), 3.97 — 3.91 (m, 1H), 2.76 (s, 3H), 2.59 —
2.52 (m, 1H), 2.48 — 2.42 (m, 1H), 2.30 (s, 3H); C NMR (125 MHz, CDCls) & 184.5,
150.1, 146.4, 142.4, 137.8, 136.4, 133.2, 131.5, 129.0, 128.1(8), 128.1(6), 128.0, 127.5,
126.6, 125.7, 125.3, 120.9, 51.7, 48.6, 41.8, 39.9, 21.3; IR (neat): 2924, 2854, 1663(s),
1456, 1336, 1151, 965, 841, 768, 541; HRESIMS Calcd for [C22H2:NNaOsS]* (M + Na*)
402.1134, found 402.1139.

(2)-1'-(methylsulfonyl)-2'-pentylidene-4H-spiro[naphthalene-1,3'-pyrrolidin]-4-one
(2n)



2n

Compound 2n was prepared in 64% yield (44.2 mg) according to the general procedure.
Colorless oil. 'H NMR (500 MHz, CDCls) § 8.17 (d, J = 7.5 Hz, 1H), 7.58 (t, J = 7.5 Hz,
1H), 7.46 — 7.39 (m, 2H), 6.97 (d, J = 10.0 Hz, 1H), 6.38 (d, J = 10.0 Hz, 1H), 4.64 (t, J =
7.0 Hz, 1H), 3.97 — 3.90 (m, 1H), 3.89 — 3.83 (m, 1H), 3.19 (s, 3H), 2.53 — 2.46 (m, 1H),
2.41 - 2.34 (m, 1H), 2.15 - 2.10 (m, 2H), 1.26 — 1.16 (m, 4H), 0.84 (t, J = 6.5 Hz, 3H);
13C NMR (125 MHz, CDCls) § 184.6, 150.4, 146.7, 140.5, 133.0, 131.5, 127.9, 127.4,
126.5, 125.3, 122.5, 51.0, 48.5, 41.7, 39.9, 31.0, 29.3, 22.3, 13.8; IR (neat): 2956, 2928,
1661(s), 1456, 1334, 1151, 1094, 841, 768, 545; HRESIMS Calcd for [C19H2sNNaOsS]*
(M + Na") 368.1291, found 368.1293.

(2)-2'-(cyclohexylmethylene)-1'-(methylsulfonyl)-4H-spiro[naphthalene-1,3"-
pyrrolidin]-4-one (20)

—

N, e
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Compound 20 was prepared in 66% yield (49.0 mg) according to the general procedure.
White solid (mp 110-111 °C), *H NMR (500 MHz, CDCls) & 8.19 (d, J = 7.5 Hz, 1H),
7.60 (t, J = 8.0 Hz, 1H), 7.50 — 7.43 (m, 2H), 6.97 (d, J = 10.5 Hz, 1H), 6.46 (d, J = 10.5
Hz, 1H), 5.38 (d, J = 10.5 Hz, 1H), 4.04 — 3.99 (m, 1H), 3.79 — 3.73 (m, 1H), 3.05 (s, 3H),
2.44 — 2.37 (m, 1H), 2.29 — 2.23 (m, 1H), 1.56 — 1.46 (m, 1H), 1.40 — 1.28 (m, 4H), 0.96
—0.83 (M, 3H), 0.77 — 0.64 (m, 2H), 0.45 — 0.37 (m, 1H); 1*C NMR (125 MHz, CDCls) 5
184.0, 149.2, 146.8, 138.2, 133.2, 130.8, 127.7, 127.4, 126.7, 126.1, 117.2, 51.2, 48.3,
39.6, 36.5, 34.0, 33.6, 31.8, 25.8, 25.5, 25.4; IR (neat): 2925, 2850, 1662(s), 1449, 1337,



1160, 1074, 1024, 960, 768; HRESIMS Calcd for [C21H2sNNaO3S]* (M + Na*) 394.1447,
found 394.14549.

(2)-1-benzylidene-2-(methylsulfonyl)-2-azaspiro[4.5]deca-6,9-dien-8-one (2p)
0

-
Ph
N\

Ms

2p
Compound 2p was prepared in 55% yield (34.7 mg) according to the general procedure.
White solid (mp 124-125 °C). 'H NMR (400 MHz, CDCl3) & 7.38 — 7.30 (m, 4H), 7.24 —
7.20 (m, 1H), 6.98 (d, J = 10.0 Hz, 2H), 6.34 (d, J = 10.0 Hz, 2H), 6.00 (s, 1H), 3.91 (t, J
= 6.8 Hz, 2H), 2.65 (s, 3H), 2.26 (t, J = 6.8 Hz, 2H); *C NMR (100 MHz, CDCls) §
185.6, 149.7, 138.7, 136.0, 128.5, 128.4, 128.1, 127.7, 120.2, 51.0, 48.2, 41.6, 35.1; IR
(neat): 2920, 2850, 1662(s), 1488, 1447, 1334, 1148, 1097, 963, 860; HRESIMS Calcd
for [C17H17NNaO3S]* (M + Na*) 338.0821, found 338.0822.

(2)-1-benzylidene-2-tosyl-2-azaspiro[4.5]deca-6,9-dien-8-one (2q)
0

—

N Ph

Ts

2q
Compound 2q was prepared in 70% yield (54.8 mg) according to the general procedure.
White solid (mp 149-150 °C). *H NMR (500 MHz, CDCls) § 7.62 (d, J = 8.5 Hz, 2H),
7.42 (d, J = 7.5 Hz, 2H), 7.29 (d, J = 8.0 Hz, 2H), 7.23 (d, J = 8.0 Hz, 2H), 7.21 — 7.16
(m, 1H), 6.56 (d, J = 10.0 Hz, 2H), 6.19 (d, J = 10.0 Hz, 2H), 5.88 (s, 1H), 3.88 (t, J=7.0
Hz, 2H), 2.44 (s, 3H), 1.95 (t, J = 7.0 Hz, 2H); *C NMR (125 MHz, CDCls) & 185.5,
149.9, 144.7, 136.5, 135.6, 135.0, 129.7, 128.7, 128.0, 127.9, 127.6, 127.4, 120.9, 51.7,



49.0, 33.9, 21.6; IR (neat): 3053, 2924, 1664(s), 1492, 1447, 1360, 1162, 1089, 859, 751;
HRESIMS Calcd for [C2sH21NNaOsS]* (M + Na*) 414.1134, found 414.1135.

(2)-2'-benzylidene-1'-(methylsulfonyl)-4H-spiro[naphthalene-1,3'-piperidin]-4-one
(@r)

2r

Compound 2r was prepared in 65% yield (49.3 mg) according to the general procedure.
White solid (mp 244-245 °C).*H NMR (400 MHz, CDCls) § 8.27 (d, J = 7.6 Hz, 1H),
7.77 — 7.69 (m, 2H), 7.58 (t, J = 7.2 Hz, 1H), 7.46 (t, J = 7.6 Hz, 1H), 7.35 — 7.28 (m,
2H), 7.24 - 7.18 (m, 1H), 7.16 (d, J = 7.2 Hz, 2H), 6.54 (d, J = 10.4 Hz, 1H), 6.00 (s, 1H),
4.10 - 4.00 (m, 1H), 3.46 — 3.38 (m, 1H), 2.61 — 2.52 (m, 1H), 2.39 — 2.28 (m, 1H), 2.14
(s, 3H), 1.97 — 1.92 (m, 1H), 1.87 — 1.77 (m, 1H); *C NMR (100 MHz, CDCl3) 5 184.2,
149.1, 145.6, 139.1, 136.6, 132.1(1), 132.0(8) 130.1, 128.9, 128.5, 128.4, 127.6, 127.5,
127.2, 126.6, 48.5, 46.2, 40.4, 40.3, 22.0; IR (neat): 2930, 2868, 1663(s), 1455, 1329,
1147, 1013, 842, 772, 698; HRESIMS Calcd for [C22H2:NNaOsS]* (M + Na*) 402.1134,
found 402.1137.

General procedure for the synthesis of the azaspiropolycyclic compounds 3. To a
mixture of the ynamide 1 (0.2 mmol) in dry DCM (4 mL) at 0 °C, Tf2NH (0.01 mmol, 2.8
mg) was added. Then, the reaction mixture was stirred at 0 °C and the progress of the
reaction was monitored by TLC. The reaction typically took 12-48 h. Upon completion,
the mixture was quenched by EtsN, then concentrated and the residue was purified by
chromatography on silica gel (eluent: DCM) to afford the desired azaspiropolycyclic

compound 3.

7-(methylsulfonyl)-6,7,12b,13-tetrahydrobenzo[f]naphtho[1,2-d]indol-14(5H)-one
(3a)



3a

Compound 3a was prepared in 70% yield (51.1 mg) according to the general procedure.
White solid (mp 242-243 °C). *H NMR (400 MHz, CDCl3) § 7.96 (d, J = 8.0 Hz, 1H),
7.42 (t, J = 7.6 Hz, 1H), 7.30 — 7.20 (m, 2H), 7.14 (d, J = 7.2 Hz, 1H), 7.07 — 6.95 (m,
3H), 6.46 (s, 1H), 4.15 — 4.07 (m, 1H), 3.92 — 3.84 (m, 1H), 3.53 — 3.47 (m, 2H), 3.20 (s,
3H), 3.17 — 3.11 (m, 1H), 2.48 — 2.39 (m, 1H), 2.33 — 2.27 (m, 1H); *C NMR (100 MHz,
CDCIs) 6 195.1, 145.3, 142.9, 134.3, 134.2, 132.1, 131.6, 127.9, 127.3, 127.1, 126.4,
126.3, 125.8, 124.3, 103.2, 50.0, 48.8, 45.6, 37.8, 37.1, 36.7; IR (neat): 2955, 2923, 2853,
1684(s), 1594, 1342, 1246, 1157, 1088, 961; HRESIMS Calcd for [C21H19NNaOsS]* (M
+ Na") 388.0978, found 388.0981.

7-tosyl-6,7,12b,13-tetrahydrobenzo[f]lnaphtho[1,2-d]indol-14(5H)-one (3b)

3b
Compound 3b was prepared in 75% yield (66.2 mg) according to the general procedure.
White solid (mp 265-266 °C). *H NMR (400 MHz, DMSO) & 8.02 (d, J = 8.4 Hz, 2H),
7.70 (d, J = 8.0 Hz, 1H), 7.57 (d, J = 8.0 Hz, 2H), 7.21 — 7.16 (m, 1H), 7.09 — 7.05 (m,
1H), 7.04 — 6.98 (m, 2H), 6.97 — 6.88 (m, 2H), 6.56 (s, 1H), 5.89 (d, J = 7.6 Hz, 1H), 4.15
— 4.10 (m, 1H), 3.62 — 3.54 (m, 1H), 3.41 — 3.36 (m, 1H), 3.32 — 3.26 (m, 1H), 3.24 —
3.17 (m, 1H), 2.48 (s, 3H), 2.38 — 2.29 (m, 1H), 2.25 — 2.19 (m, 1H); ©*C NMR (125
MHz, DMSO) 6 194.9, 145.6, 145.1, 143.6, 134.4, 133.9, 133.4, 132.9, 131.4, 130.3,
127.4,127.3, 126.9, 126.2, 126.0, 125.8, 125.0, 124.2, 102.9, 49.5, 48.7, 44.5, 36.3, 36.0,



21.1; IR (neat): 2959, 2920, 2850, 1678(s), 1594, 1349, 1245, 1165, 1087, 805;
HRESIMS Calcd for [C27H2sNNaOsS]* (M + Na*) 464.1291, found 464.1299.

7-((4-bromophenyl)sulfonyl)-6,7,12b,13-tetrahydrobenzo[f]lnaphtho[1,2-d]indol-
14(5H)-one (3c)

3c

Compound 3c was prepared in 58% yield (58.6 mg) according to the general procedure.
White solid (mp 260-261 °C). *H NMR (400 MHz, DMSO) & 8.07 (d, J = 8.8 Hz, 2H),
7.98 (d, J = 8.4 Hz, 2H), 7.72 (d, J = 8.0 Hz, 1H), 7.23 (t, = 7.6 Hz, 1H), 7.09 — 6.94 (m,
5H), 6.57 (s, 1H), 6.02 (d, J = 7.6 Hz, 1H), 4.18 — 4.12 (m, 1H), 3.66 — 3.58 (m, 1H), 3.41
—3.29 (m, 2H), 3.24 — 3.18 (m, 1H), 2.38 — 2.29 (m, 1H), 2.27 — 2.22 (m, 1H); °C NMR
(125 MHz, DMSO0) 6 194.9, 145.4, 143.5, 135.9, 134.2, 133.2, 133.0, 131.4, 129.2, 128.5,
127.6, 126.9, 126.3, 126.1, 126.0, 125.0, 124.2, 103.3, 49.4, 48.8, 44.5, 36.3, 36.1; IR
(neat): 2962, 2923, 2852, 1678(s), 1595, 1350, 1261, 1169, 1088, 803; HRESIMS Calcd
for [C26H20BrNNaO3S]™ (M + Na*) 528.0239, found 528.0236.

7-((4-methoxyphenyl)sulfonyl)-6,7,12b,13-tetrahydrobenzo[f]lnaphtho[1,2-d]indol-
14(5H)-one (3d)

Compound 3d was prepared in 62% yield (56.7 mg) according to the general procedure.
White solid (mp 285-286 °C).*H NMR (400 MHz, DMSO) & 8.07 (d, J = 8.8 Hz, 2H),
7.71 (d, J = 8.0 Hz, 1H), 7.30 — 7.23 (m, 2H), 7.19 (t, J = 7.2 Hz, 1H), 7.07 — 6.92 (m,



5H), 6.56 (s, 1H), 5.99 (d, J = 7.6 Hz, 1H), 4.14 — 4.08 (m, 1H), 3.90 (s, 3H), 3.62 — 3.54
(m, 1H), 3.42 — 3.27 (m, 2H), 3.24 — 3.17 (m, 1H), 2.37 — 2.28 (m, 1H), 2.25 — 2.19 (m,
1H): 8C NMR (100 MHz, DMSO) & 194.9, 163.7, 145.8, 143.7, 1345, 133.4, 132.9,
131.4, 129.6, 128.5, 127.4, 126.9, 126.2, 126.0, 125.7, 125.1, 124.2, 114.9, 102.8, 55.9,
49.5, 48,6, 44.5, 36.3, 36.1; IR (neat): 2972, 2921, 1678(s), 1593, 1350, 1244, 1165, 1092,
908, 595; HRESIMS Calcd for [Ca7H2sNNaO4S]* (M + Na*) 480.1240, found 480.1245.

7-(propylsulfonyl)-6,7,12b,13-tetrahydrobenzo[f]lnaphtho[1,2-d]indol-14(5H)-one (3e)

So,pr
3e

Compound 3e was prepared in 61% yield (48.0 mg) according to the general procedure.
White solid (mp 174-175 °C).'H NMR (500 MHz, CDCls) & 7.96 (d, J = 7.5 Hz, 1H),
7.43 (t, J = 7.0 Hz, 1H), 7.29 — 7.23 (m, 2H), 7.14 (d, J = 7.0 Hz, 1H), 7.08 — 7.03 (m,
1H), 7.02 — 6.95 (m, 2H), 6.40 (s, 1H), 4.12 — 4.06 (m, 1H), 3.94 — 3.87 (m, 1H), 3.53 —
3.48 (m, 2H), 3.36 — 3.32 (m, 2H), 3.17 — 3.12 (m, 1H), 2.47 — 2.40 (m, 1H), 2.33 — 2.28
(m, 1H), 2.08 — 1.93 (m, 2H), 1.15 (t, J = 7.5 Hz, 3H); *C NMR (125 MHz, CDCl3) &
195.1, 145.5, 142.9, 134.4, 134.3, 132.0, 131.6, 127.9, 127.3, 127.1, 126.3, 126.2, 125.9,
124.3,102.7,52.4,50.1, 49.1, 45.7, 37.9, 36.8, 17.0, 13.1; IR (neat): 2930, 2868, 1663(s),
1455, 1329, 1147, 1013, 842, 772, 698; HRESIMS Calcd for [C23H23NNaOsS]* (M + Na*)
416.1291, found 416.1283.

7-(isopropylsulfonyl)-6,7,12b,13-tetrahydrobenzo[flnaphtho[1,2-d]indol-14(5H)-one
(3f)



Compound 3f was prepared in 79% yield (62.1 mg) according to the general procedure.
White solid (mp 169-170 °C).*H NMR (500 MHz, CDCl3) & 7.95 (d, J = 7.5 Hz, 1H),
7.42 (t,J = 7.0 Hz, 1H), 7.31 (d, J = 8.0 Hz, 1H), 7.26 — 7.20 (m, 1H), 7.13 (d, J = 7.5 Hz,
1H), 7.05 — 6.93 (m, 3H), 6.36 (s, 1H), 4.13 — 4.06 (m, 1H), 3.95 — 3.89 (m, 1H), 3.76 —
3.70 (m, 1H), 3.52 — 3.44 (m, 2H), 3.18 — 3.12 (m, 1H), 2.49 — 2.41 (m, 1H), 2.31 — 2.27
(m, 1H), 1.57 (d, J = 6.5 Hz, 3H), 1.48 (d, J = 6.5 Hz, 3H); 1°C NMR (125 MHz, CDCls)
o 195.1, 145.8, 142.9, 134.5, 134.3, 131.9, 131.5, 127.8, 127.2, 127.0, 126.2, 125.9(8),
125.9(5), 124.3, 102.5, 52.7, 50.1, 49.7, 45.7, 37.8, 36.7, 16.5, 16.1; IR (neat): 3062,
2925, 2854, 1686(s), 1595, 1482, 1336, 1247, 1145, 912; HRESIMS Calcd for
[C2sH23NNaOsS]* (M + Na*) 416.1291, found 416.1298.

11-fluoro-7-(methylsulfonyl)-6,7,12b,13-tetrahydrobenzo[flnaphtho[1,2-d]indol-
14(5H)-one (39)

Compound 3g was prepared in 71% yield (54.4 mg) according to the general procedure.
White solid (mp 244-245 °C). 'H NMR (500 MHz, CDCls) & 7.98 (d, J = 8.0 Hz, 1H),
7.44 (t,J = 7.5 Hz, 1H), 7.29 (t, J = 7.5 Hz, 1H), 7.25 (d, J = 8.0 Hz, 1H), 6.94 — 6.90 (m,
1H), 6.87 (d, J = 9.5 Hz, 1H), 6.76 — 6.71 (m, 1H), 6.43 (s, 1H), 4.13 — 4.08 (m, 1H), 3.91
—3.85 (m, 1H), 3.51 — 3.45 (m, 1H), 3.44 — 3.39 (m, 1H), 3.20 (s, 3H), 3.19 — 3.13 (m,
1H), 2.47 — 2.40 (m, 1H), 2.33 — 2.28 (m, 1H); 3C NMR (125 MHz, CDCl3) & 194.5,
161.5 (d, J = 243.8 Hz), 144.7, 142.7, 134.5 (d, J = 7.5 Hz), 134.4, 131.5, 130.4 (d, J =



3.8 Hz), 128.0, 127.5 (d, J = 8.8 Hz), 127.3, 125.7, 113.8 (d, J = 21.3 Hz), 112.2 (d, J =
23.8 Hz), 102.3, 49.8, 48.8, 45.6, 37.8, 37.2, 36.7; 1°F NMR (376 MHz, CDCl3) & -114.80
~ -115.00 (m); IR (neat): 2923, 2851, 1682(s), 1595, 1487, 1349, 1252, 1157, 961, 768;
HRESIMS Calcd for [C2:H1sFNNaOsS]* (M + Na*) 406.0884, found 406.0889.

11-chloro-7-(methylsulfonyl)-6,7,12b,13-tetrahydrobenzo[f]naphtho[1,2-d]indol-
14(5H)-one (3h)

3h

Compound 3h was prepared in 68% yield (54.3 mg) according to the general procedure.
White solid (mp 247-248 °C). *H NMR (500 MHz, CDCls) § 7.99 (d, J = 8.0 Hz, 1H),
7.46 — 7.42 (m, 1H), 7.30 (t, J = 7.5 Hz, 1H), 7.23 (d, J = 8.0 Hz, 1H), 7.10 (s, 1H), 7.03
—7.00 (m, 1H), 6.89 (d, J = 8.0 Hz, 1H), 6.42 (s, 1H), 4.12 — 4.07 (m, 1H), 3.91 — 3.84
(m, 1H), 3.51 — 3.46 (m, 1H), 3.46 — 3.41 (m, 1H), 3.21 (s, 3H), 3.17 — 3.12 (m, 1H), 2.47
—2.39 (m, 1H), 2.33 — 2.28 (m, 1H); 3C NMR (125 MHz, CDClz) & 194.3, 145.6, 142.5,
134.4, 134.0, 132.9, 131.8, 131.5, 128.1, 127.4, 127.3, 125.7, 124.8, 102.2, 49.9, 48.8,
45.5, 37.8, 37.4, 36.5; IR (neat): 2925, 2854, 1685(s), 1595, 1477, 1350, 1248, 1158, 961,
736; HRESIMS Calcd for [C21H1sCINNaOsS]* (M + Na*) 422.0588, found 422.0590.

11-bromo-7-(methylsulfonyl)-6,7,12b,13-tetrahydrobenzo[flnaphtho[1,2-d]indol-
14(5H)-one (3i)

3i



Compound 3i was prepared in 58% vyield (51.4 mg) according to the general procedure.
White solid (mp 270-271 °C). 'H NMR (400 MHz, CDCls) & 8.00 (d, J = 7.6 Hz, 1H),
7.47 = 7.42 (m, 1H), 7.33 — 7.28 (m, 1H), 7.24 — 7.19 (m, 2H), 7.19 — 7.15 (m, 1H), 6.83
(d, J = 8.4 Hz, 1H), 6.40 (s, 1H), 4.13 — 4.07 (m, 1H), 3.91 — 3.83 (m, 1H), 3.52 — 3.47
(m, 1H), 3.47 — 3.40 (m, 1H), 3.20 (s, 3H), 3.17 — 3.11 (m, 1H), 2.47 — 2.38 (m, 1H), 2.33
—2.27 (m, 1H); 3C NMR (100 MHz, CDCls) & 194.3, 145.7, 142.4, 134.4, 134.3, 133.4,
131.5,130.4, 128.1, 127.7, 127.5(2), 127.4(5), 125.6, 119.7, 102.2, 50.0, 48.8, 45.5, 37.8,
37.4, 36.4; IR (neat): 2925, 2854, 1684(s), 1595, 1475, 1349, 1247, 1158, 961, 735;
HRESIMS Calcd for [C2:H1sBrNNaO3S]* (M + Na*) 466.0083, found 466.0073.

11-methyl-7-(methylsulfonyl)-6,7,12b,13-tetrahydrobenzo[f]naphtho[1,2-d]indol-
14(5H)-one (3))

3]

Compound 3j was prepared in 72% yield (54.6 mg) according to the general procedure.
White solid (mp 256-257 °C). 'H NMR (400 MHz, CDCl3) & 7.97 (d, J = 8.4 Hz, 1H),
7.45 — 7.40 (m, 1H), 7.29 — 7.24 (m, 2H), 6.95 (s, 1H), 6.86 (s, 2H), 6.44 (s, 1H), 4.11 —
4.05 (m, 1H), 3.90 — 3.82 (m, 1H), 3.53 — 3.46 (m, 2H), 3.19 (s, 3H), 3.16 — 3.09 (m, 1H),
2.47 — 2.38 (m, 1H), 2.31 — 2.26 (m, 1H), 2.21 (s, 3H); *C NMR (100 MHz, CDCls) &
195.1, 144.3, 143.2, 136.1, 134.3, 132.0, 131.6, 131.5, 127.9, 127.8, 127.2, 126.3, 125.8,
125.2, 103.2, 50.0, 48.7, 45.6, 37.9, 37.0, 36.7, 21.3; IR (neat): 2924, 2854, 1684(s), 1595,
1342, 1249, 1158, 1065, 961, 735; HRESIMS Calcd for [C22H21NNaO3S]* (M + Na*)
402.1134, found 402.1139.

11-methoxy-7-(methylsulfonyl)-6,7,12b,13-tetrahydrobenzo[f]lnaphtho[1,2-d]indol-
14(5H)-one (3k)



Compound 3k was prepared in 67% yield (52.9 mg) according to the general procedure.
White solid (mp 220-221 °C). 'H NMR (400 MHz, CDCls) & 7.97 (d, J = 8.4 Hz, 1H),
7.43 (t, J = 7.6 Hz, 1H), 7.30 — 7.24 (m, 2H), 6.90 (d, J = 8.4 Hz, 1H), 6.73 (s, 1H), 6.59
— 6.56 (M, 1H), 6.43 (s, 1H), 4.11 — 4.05 (m, 1H), 3.90 — 3.82 (m, 1H), 3.70 (s, 3H), 3.49
—3.43 (m, 2H), 3.18 (s, 3H), 3.17 — 3.10 (m, 1H), 2.47 — 2.37 (m, 1H), 2.31 — 2.26 (m,
1H); 13C NMR (125 MHz, CDCls) § 194.9, 158.4, 143.3, 143.1, 134.3, 133.9, 131.6,
127.9, 127.3, 127.2, 127.1, 125.8, 111.7, 111.4, 103.0, 55.2, 49.9, 48.7, 45.8, 38.0, 36.9,
36.8; IR (neat): 2922, 2851, 1683(s), 1596, 1491, 1347, 1253, 1157, 961, 767; HRESIMS
Calcd for [C22H21NNaO4S]* (M + Na*) 418.1083, found 418.1088.

10-chloro-7-(methylsulfonyl)-6,7,12b,13-tetrahydrobenzo[f]naphtho[1,2-d]indol-
14(5H)-one (3I)

3l
Compound 3l was prepared in 71% vyield (56.7 mg) according to the general procedure.
White solid (mp 245-246 °C). 'H NMR (500 MHz, CDCl3) & 7.97 (d, J = 7.5 Hz, 1H),
7.44 (t, 3 =7.0 Hz, 1H), 7.29 (t, J = 7.5 Hz, 1H), 7.21 (d, J = 7.5 Hz, 1H), 7.05 (d, J = 8.5
Hz, 1H), 6.98 — 6.91 (m, 2H), 6.38 (s, 1H), 4.13 — 4.07 (m, 1H), 3.92 — 3.85 (m, 1H), 3.47
—3.42 (m, 2H), 3.21 (s, 3H), 3.17 — 3.11 (m, 1H), 2.47 — 2.40 (m, 1H), 2.33 — 2.28 (m,
1H); 13C NMR (125 MHz, CDCls) § 194.6, 146.7, 142.4, 136.2, 134.4, 133.1, 131.5,
130.5, 128.1, 127.2, 126.1, 125.8, 125.6(4), 125.6(2), 101.9, 50.2, 48.9, 45.2, 37.6, 37.4,



36.7; IR (neat): 3063, 2926, 1685(s), 1594, 1348, 1247, 1158, 961, 805, 762; HRESIMS
Calcd for [C21H18CINNaOsS]* (M + Na*) 422.0588, found 422.0595.

10-methyl-7-(methylsulfonyl)-6,7,12b,13-tetrahydrobenzo[f]naphtho[1,2-d]indol-
14(5H)-one (3m)

Compound 3m was prepared in 75% yield (56.9 mg) according to the general procedure.
White solid (mp 269-270 °C). 'H NMR (400 MHz, CDCls) § 7.96 (d, J = 7.2 Hz, 1H),
7.45 — 7.40 (m, 1H), 7.30 — 7.22 (m, 2H), 7.03 (d, J = 7.6 Hz, 1H), 6.85 — 6.77 (m, 2H),
6.42 (s, 1H), 4.12 — 4.06 (m, 1H), 3.92 — 3.84 (m, 1H), 3.51 — 3.43 (m, 2H), 3.19 (s, 3H),
3.15 — 3.08 (m, 1H), 2.47 — 2.38 (m, 1H), 2.32 — 2.26 (m, 1H), 2.17 (s, 3H); 3C NMR
(100 MHz, CDCl3) 6 195.2, 145.3, 143.1, 136.9, 134.3, 134.1, 131.6, 129.2, 127.8, 127.3,
127.1,126.9, 125.8, 124.2, 103.3, 50.2, 48.8, 45.4, 37.8, 37.1, 36.8, 20.9; IR (neat): 2922,
2852, 1682(s), 1595, 1346, 1156, 1091, 960, 764, 546; HRESIMS Calcd for
[C22H21NNaOsS]* (M + Na*) 402.1134, found 402.1138.

General procedure for the synthesis of the products (-)-2. To a mixture of the ynamide
1 (0.1 mmol) in Et,0 (2 mL) at 20 °C, NTP (0.0025 mmol, 2.1 mg) was added. Then, the
reaction mixture was stirred at 20 °C for 12-36 h and the progress of the reaction was
monitored by TLC. Upon completion, the mixture was quenched by EtsN, then
concentrated and the residue was purified by chromatography on silica gel (eluent: DCM)
to afford the desired product (-)-2.

(R,2)-2'-benzylidene-1'-(methylsulfonyl)-4H-spiro[naphthalene-1,3'-pyrrolidin]-4-
one ((-)-2a)



(-)-2a
Compound (-)-2a was prepared in 60% yield (21.9 mg) according to the general
procedure. White solid (mp 197-198 °C). [a]p®® = -54.32(c = 1.0, CHClIs). 90:10 e.r.
(determined by HPLC: Chiralpak ODH Column, 20/80 i-PrOH/hexane, 1.0 mL/min, 254
nm; TR = 19.47 min (minor), 22.23 min (major)).

(R,2)-2'-(4-fluorobenzylidene)-1'-(methylsulfonyl)-4H-spiro[naphthalene-1,3'-
pyrrolidin]-4-one ((-)-29)

(-)-29
Compound (-)-2g was prepared in 65% yield (24.9 mg) according to the general
procedure. White solid (mp 197-198 °C). [a]p® = -17.82(c = 1.0, CHClIs). 90:10 e.r.
(determined by HPLC: Chiralpak IC Column, 50/50 i-PrOH/hexane, 1.0 mL/min, 254 nm;
TR =16.59 min (major), 18.36 min (minor)).

(R,2)-2'-(4-chlorobenzylidene)-1'-(methylsulfonyl)-4H-spiro[naphthalene-1,3'-
pyrrolidin]-4-one ((-)-2h)




(-)-2h
Compound (-)-2h was prepared in 55% yield (22.0 mg) according to the general
procedure. White solid (mp 178-179 °C). [a]o® = -19.0°(c = 1.0, CHCIls). 91:9 e.r.
(determined by HPLC: Chiralpak IC Column, 40/60 i-PrOH/hexane, 1.0 mL/min, 254 nm;
TR =20.69 min (major), 22.18 min (minor)).

(R,2)-2'-(4-bromobenzylidene)-1'-(methylsulfonyl)-4H-spiro[naphthalene-1,3'-
pyrrolidin]-4-one ((-)-2i)

Compound (-)-2i was prepared in 48% vyield (21.3 mg) according to the general
procedure. White solid (mp 192-193 °C). [a]o® = -83.09(c = 1.0, CHCls). 92.5:7.5 e.r.
(determined by HPLC: Chiralpak IC Column, 30/70 i-PrOH/hexane, 1.0 mL/min, 254 nm;
TR = 37.16 min (major), 39.87 min (minor)).

(R,2)-2'-(4-methylbenzylidene)-1'-(methylsulfonyl)-4H-spiro[naphthalene-1,3'-
pyrrolidin]-4-one ((-)-2j)

(-)-2j
Compound (-)-2j was prepared in 63% vyield (23.9 mg) according to the general
procedure. White solid (mp 209-210 °C). [a]o® = -46.32(c = 1.0, CHCIs). 85:15 e.r.
(determined by HPLC: Chiralpak IG Column, 50/50 i-PrOH/hexane, 1.0 mL/min, 254 nm;
TR =15.75 min (minor), 19.47 min (major)).



(R,2)-2'-(4-methoxybenzylidene)-1'-(methylsulfonyl)-4H-spiro[naphthalene-1,3'-
pyrrolidin]-4-one ((-)-2k)

(-)-2k
Compound (-)-2k was prepared in 58% vyield (22.9 mg) according to the general
procedure. White solid (mp 155-156 °C). [a]o® = -8.52(c = 1.0, CHCIs). 87:13 e.r.
(determined by HPLC: Chiralpak IG Column, 50/50 i-PrOH/hexane, 1.0 mL/min, 254 nm;
TR = 24.69 min (minor), 31.62 min (major)).

(R,Z2)-1'-(methylsulfonyl)-2'-pentylidene-4H-spiro[naphthalene-1,3'-pyrrolidin]-4-
one ((-)-2n)

(-)-2n
Compound (-)-2n was prepared in 48% yield (22.9 mg) according to the general
procedure. Colorless oil. [a]p®® = -14.82(c = 1.0, CHCI3). 82.5:17.5 e.r. (determined by
HPLC: Chiralpak IB Column, 10/90 i-PrOH/hexane, 1.0 mL/min, 254 nm; TR = 15.83

min (major), 16.89 min (minor)).

(R,2)-2'-(cyclohexylmethylene)-1'-(methylsulfonyl)-4H-spiro[naphthalene-1,3"-
pyrrolidin]-4-one ((-)-20)



(-)-20
Compound (-)-20 was prepared in 38% yield (22.9 mg) according to the general
procedure. White solid (mp 110-111 °C). [a]o® = -44.49(c = 1.0, CHCls). 83.5:16.5 e.r.
(determined by HPLC: Chiralpak 1B Column, 10/90 i-PrOH/hexane, 1.0 mL/min, 254 nm;
TR =16.83 min (major), 17.92 min (minor)).

1'-(methylsulfonyl)-4H-spiro[naphthalene-1,3'-pyrrolidine]-2',4-dione (4)*

@) @)
O‘ m-CPBA (5 equiv) O‘
— DCM, 40 °C, 12 h @)
Ph
N N
Ms Ms
2a 4,76%

2a (0.1 mmol, 36.7 mg) was dissolved in DCM (2 mL) in a vial and stirred. m-CPBA (0.5
mmol, 86.3 mg) was added and the mixture was reacted at 40 °C in 12 h. Upon
completion, the mixture was diluted by DCM, washed by NaHCOs three times and
concentrated. The residue was purified by chromatography on silica gel (eluent:
hexanes/ethyl acetate) to afford the desired product 4 (22.1 mg, 76% yield, white solid
(mp 198-199 °C)). *H NMR (400 MHz, CDCls) 6 8.23 (d, J = 7.6 Hz, 1H), 7.66 (t, J = 7.2
Hz, 1H), 7.53 (t, J = 7.6 Hz, 1H), 7.36 (d, J = 8.0 Hz, 1H), 6.95 (d, J = 10.0 Hz, 1H), 6.63
(d, J = 10.0 Hz, 1H), 4.25 — 4.18 (m, 1H), 4.16 — 4.09 (m, 1H), 3.36 (s, 3H), 2.80 — 2.71
(m, 1H), 2.64 — 2.56 (m, 1H); 3C NMR (125 MHz, CDCls) § 183.4, 172.3, 143.0, 141.4,
133.6, 131.8, 130.6, 128.8 127.3, 126.2, 52.8, 43.3, 40.7, 33.9; IR (neat): 2920, 2850,
1725(s), 1662(s), 1457, 1354, 1167, 1105, 966, 775; HRESIMS Calcd for
[C14H13NNaO4S]* (M + Na*) 314.0457, found 314.0467.



(2)-2'-benzylidene-1'-(methylsulfonyl)-2H-spiro[naphthalene-1,3'-pyrrolidin]-4(3H)-
one (5)

(@] O
H> (1 atm)
O‘ Pd/C (10 mol %)
= MeOH, 40 °C, 2 h =
Ph Ph
N\ N\

Ms Ms

2a 5, 95%

2a (0.1 mmol, 36.7 mg) was mixed with Pd/C (10% w/w Pd in activated carbon, 0.01
mmol, 10.6 mg) in a dry tube. Then, the mixtures were added MeOH (2 mL) and stirred
under Hz atmosphere at 40 °C in 2 h. Upon completion, the mixture was concentrated and
purified by chromatography on silica gel (eluent: hexanes/ethyl acetate) to afford the
desired product 5 (34.9 mg, 95% yield, white solid (mp 157-158 °C)). 'H NMR (500
MHz, CDCls) & 8.10 (d, J = 8.0 Hz, 1H), 7.58 — 7.54 (m, 1H), 7.49 (d, J = 7.5 Hz, 1H),
7.38 (t, J = 7.5 Hz, 1H), 7.34 — 7.28 (m, 4H), 7.23 — 7.18 (m, 1H), 5.66 (s, 1H), 4.05 —
3.98 (m, 1H), 3.76 — 3.70 (m, 1H), 2.94 — 2.87 (m, 1H), 2.78 — 2.71 (m, 1H), 2.59 (s, 3H),
2.44 — 2.37 (m, 2H), 2.35 — 2.29 (m, 1H), 2.26 — 2.19 (m, 1H); *C NMR (125 MHz,
CDCl3) & 197.5, 147.0, 146.2, 137.3, 134.2, 132.6, 128.7, 128.3, 127.5(1), 127.4(7),
127.4(5), 127.1, 119.1, 49.9, 47.5, 41.7, 37.0, 35.5, 33.5; IR (neat): 2924, 1634(s), 1334,
1146, 1094, 1047, 767, 695, 658, 543; HRESIMS Calcd for [C2:H2:NNaOsS]* (M + Na*)
390.1134, found 390.1145.

(2)-2'-benzylidene-1'-(methylsulfonyl)-3,4-dihydro-2H-spiro[naphthalene-1,3'-
pyrrolidin]-4-ol (6)
o) OH

H, (1 atm)
O‘ Pd(OH),/C (10 mol %)

_ MeOH, 50 °C, 12 h _
Ph Ph
N N

\Ms \Ms
2a 6, 96%

2a (0.1 mmol, 36.7 mg) was mixed with Pd(OH)./C (10% w/w Pd in activated carbon,
0.01 mmol, 14.1 mg) in a dry tube. Then, the mixtures were added MeOH (2 mL) and



stirred under Hz atmosphere at 50 °C in 5 h. Upon completion, the mixture was
concentrated and the residue was purified by chromatography on silica gel (eluent:
hexanes/ethyl acetate) to afford the desired product 6 (35.4 mg, 96% yield, colorless oil).
'H NMR (400 MHz, CDCl3) § 7.49 — 7.46 (m, 1H), 7.35 — 7.24 (m, 7H), 7.20 — 7.15 (m,
1H), 5.62 (s, 1H), 4.81 (t, J = 5.2 Hz, 1H), 3.98 — 3.90 (m, 1H), 3.72 — 3.65 (m, 1H), 2.59
(s, 3H), 2.31 — 2.15 (m, 3H), 2.10 — 2.00 (m, 2H), 1.95 — 1.90 (m, 1H), 1.84 — 1.77 (m,
1H); 13C NMR (100 MHz, CDCls) § 148.5, 140.5, 139.6, 137.9, 128.8, 128.6, 128.4,
128.3,128.1, 127.1, 126.7, 118.0, 68.2, 50.1, 47.5, 41.3, 39.2, 30.4, 29.0; IR (neat): 3025,
2933, 1488, 1447, 1334, 1148, 1064, 963, 761, 699; HRESIMS Calcd for
[C21H23NNaOsS]* (M + Na*) 392.1291, found 392.1283.

(4bS,12bR)-7-(methylsulfonyl)-6,7,12b,13-tetrahydrobenzo[f]lnaphtho[1,2-d]indol-
14(5H)-one ((-)-3a)

Tf,NH (5 mol %)

DCM, 0°C, 12 h

(-)-2a (-)-3a
e.r. 90:10 81%, e.r. 87.5:12.5

(-)-2a (0.1 mmol, 36.7 mg) was mixed with DCM (2 mL) in a dry tube. Then Tf;NH
(0.005 mmol, 1.4 mg) was added and stirred at 0 °C in 12 h. Upon completion, the
mixture was quenched by EtsN, then concentrated and purified by chromatography on
silica gel (eluent: DCM) to afford the desired (-)-3a (14.8 mg, 81% yield, white solid (mp
242-243 °C)). [a]o® = -37.1°2(c = 1.0, CHCIls). 87.5:12.5 e.r. (determined by HPLC:
Chiralpak IC Column, 50/50 i-PrOH/hexane, 1.0 mL/min, 254 nm; TR = 14.23 min
(major), 18.65 min (minor)).

Reference:

[1] K. Antien, G. Viault , L. Pouysé&u, P. A. Peixoto and S. Quideau, Tetrahedron, 2017,
73, 3684.

[2] R.-Q. Xu, Q. Gu and S.-L. You, Angew. Chem., Int. Ed., 2017, 56, 7252.



[3] Y.-Q. Zhang, Y.-B. Chen, J.-R. Liu, S.-Q. Wu, X.-Y. Fan, Z.-X. Zhang, X. Hong and
L.-W. Ye, Nat. Chem., 2021, 13, 1093.
[4] Q. Wang, L. Zhang, J. Yao, G. Qiu, X. Li and H. Zhou, J. Org. Chem., 2018, 83, 4092.



Crystal data and structure refinement for 3a. CCDC Number = 2164054
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Crystal data and structure refine

ment for (-)-2i. CC
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FDOO*
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Tmin'
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(-)-2a: ODH, n-hexane/2-propanol =80/20, v = 1.0 mL min™, A = 254 nm

1.500 LHH #200 [modified by viw-hplc] uv vis 1
’ mAU WWL:254 nm
1,200
1,000
800
600—_
400 1-18.640 2 21573
200—_
10 i ! — 1 min|
T T T T T T T
17.00 18.00 19.00 20.00 21.00 22.00 2300 24.00 2500
No. Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU mAU*min % n.a.
1 18.64 na 387567 325725 50.10 na. BMb*
2 2157 na 351706 324 452 49 90 na. bMB*
Total: 739273 650177 10000 0000
500 LHH #208 [modified by yiw-hplc] uv VIS 1
mAU WWL:254 nm
400
300
200
1 2-22.227
100+
: 1-19.467
=] E— T : T r — : T T — -
17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 2500
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU mAU min %o n.a.
1 19.47 na. 22895 17.549  10.90 na. BMB*
2 22.23 na. 153.936 143486  89.10 na. BMB*
Total: 176.831 161.034 100.00 0.000




(-)-29: 1C, n-hexane/2-propanol =50/50, v = 1.0 mL min™*, A = 254 nm
0

2 000 LHH #225 [modified by yiw-hplc] UV VIS 1
’ mAU WVL:254 nm
1,5004
1,000+
1 1-17.340
] 2-19.180
500+
— mi
L S e LA e I
15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU _ mAU'min % n.a.
1 17.34 n.a. 719.876 435252 4898 n.a. BMB*
2 19.18 na 648434 453384 5102 na. BMB*
Total: 1368.311 888.636 100.00 0.000
500 LHH #226 [modified by viw-hplc] Uv Vs 1
|mAU WWL:254 nm
5004
4004
3004
200+
1 1-16.587
1004
] 2 -18.360
10 . e e —_min
— T 1 T~ T " 1 T T 1 T 1 1 T 1 1
15.00 16.00 17.00 18.00 19.00 20.00 21.00 2200 2300
No. Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU mAU*min % n.a.
1 16.59 n.a. 157.786 89964 8998 na. BMB*
2 18.36 n.a. 17.338 10.018 10.02 n.a. BMB*
Total: 175.124 99.982 100.00 0.000




(-)-2h: IC, n-hexane/2-propanol =60/40, v = 1.0 mL min™, A = 254 nm
0

2 000 LHH #232 [modified by yiw-hplc] Uv VIS 1
! mAU WWVL:254 n
1,5004
1,000
: 1-20.813 522973
500
R e N —— e
18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00
No. Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU _ mAU"min % n.a.
1 2081 na 569.760 376.496 5029 na. BMb*
2 2227 na. 532339 372214 48.71 na. bMB*
Total: 1102.099 748.710 100.00 0.000
1500 LHH #233 [modified by viw-hplc] Uv vIs 1
! JmAU WWVL254 nm
1,200
1,000}
800
600
1 1-20.687
400+
200
] _————qmin|
-10 T = T T T T
18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU mAU min o n.a.
1 2069 n.a. 459265 312193 9159 na.  BMB*
2 2218 n.a. 46.611 28.658 8.41 na.  BMB*
Total: 505.876 340.851 100.00 0.000




@)

(-)-2i: 1C, n-hexane/2-propanol =70/30, v = 1.0 mL min*, A = 254 nm

o LHH #217 [modified by yiw-hplc] uv VIS 1
_mALU WWVL254 nr
1004
—200;
—300—_
400
] 1-36.513 230,027
5004
—600—_
] — — mi
-rag T T T T T T T
330 350 363 375 388 400 413 430
No. Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU _ mAU*min %o n.a.
1 36.51 n.a. 195.707 223603  50.00 n.a. BMb*
2 39.03 na 186.234 223 600 50.00 na. bMB*
Total: 381941 447203 10000 0.000
s00_LHH #218 [modified by iw-hpic] Uv vIs 1
mAU WWL254 nm
500
400
300
] 1-37.160
200
1004
1 2 -39.867
-10 T T T T — T — _-___r\
330 35.0 36.3 375 38.8 400 413 43.0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU min Yo n.a.
1 37.16 n.a 215106 260.020 92.31 n.a. BMB*
2 39.87 n.a 20.261 21.648 7.69 n.a. BMB*
Total: 235367 281668 10000 0.000




(-)-2j: 1G, n-hexane/2-propanol =50/50, v = 1.0 mL min, A = 254 nm
0

3 pop_LHH #239 [modified by viw-hpic] UV VIS 1
' mAU WWVL:254 nm)
2,500
2,000
1 500
1,000 /
4 I \ ."I \
] | ‘.II /
500+ | \ i \
] ;"‘ / ""\\
o _ L / ‘ N —— .(’ — N , mi
13.00 15.00 16.25 17.50 18.75 20.00 22.00
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU  mAU*min %o n.a.
1 15.79 na 1398 374 804490 5022 na. BMB*
2 19.41 n.a 1107.164 797496 49.78 n.a. BMB*
Total: 2505539 1601.985 100.00 0.000
£00_LHH #240 [modified by viw-hplc] Uv VIS 1
mAU WVL254 nm
500+
400
3004
2004 /_2\ 19.467
100+
] 1-15.753 | \
4 Ve N /- “
4 / N, .
[ e — jl-;/ \\I-‘.,_ : _ _,_I/ ‘ . mi
13.00 15.00 16.25 17.50 18.75 20.00 22.00
No. Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU mAU*min % n.a.
1 15.75 na 46578 27.093  15.03 n.a. BMB*
2 19.47 na 195791 153144 8497 n.a. BMB*
Total: 242369 180.237 100.00 0.000




(-)-2k: IG, n-hexane/2-propanol =50/50, v = 1.0 mL min, A = 254 nm
0

1.500 LHH #241 [modified by yiw-hplc] uv VIS 1
: _mAU WWVL254 nm|
1,200—_
1,000}
BOD;
600+ 1-23.840
] 230887
400+
200
1 min
’m_"‘|I"'|""|"'\"I'l"‘l"'l'
200 220 240 26.0 280 30.0 320 350
No. Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU mAU min %o n.a.
1 23.84 na. 553.843 578295 50.58 n.a. BMB*
2 30.89 na. 434 363 564965 4942 n.a. BMB*
Total: 988.206 1143.260 100.00 0.000
500 LHH #243 [modified by yviw-hple] Uv vIS 1
m AU WWVL:254 nm)|
4004
3004
2004
1 2 -31.620
100+
il 1.24.687
[ _J/ e 1 —min
-10 T T T T T T T
200 220 240 260 280 300 320 350
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU mAU min Yo n.a.
1 2469 na 27617 29820 13.19 na. BMB*
2 31.62 na 140522 196.192  86.81 na. BMB*
Total: 168.139  226.011 100.00 0.000




(-)-2n: IB, n-hexane/2-propanol =90/10, v = 1.0 mL min™, A = 254 nm
0

1.000 LHH #267 [modified by viw-hplc] uv Vs 1
’ mAU WWL:254 nm
800
600
4004
2004
| N N
1 | / A
ol - s —F 2 min
— T 1 T I T 1 11 1
13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00
No. Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU mAU " min % n.a.
1 15.58 na. 381569 153.888 50.04 n.a. BMb*
2 16.54 na. 333.125 153633 49.96 n.a. bMB*
Total: 714694 307.521 100.00 0.000
150_LHH #266 [modified by viw-hple] LHH-13-14-90-10-10-254-1B UV VIS 1
JmAU WVL254 nm)
120—_
100]
80
60—_ 1-15.827
40
204 2 -16.887
E N SN
i \ A ™,
G__.—. —— / _— | .. |'I -I-.I. \: S mir
13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00
No. Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU mAU*min % n.a.
1 15.83 na. 52517 25139 8262 n.a. BMb*
2 16.89 na. 11.596 5287 17.38 n.a. bMB*
Total: 64.113 30.426 100.00 0.000




(-)-20: 1B, n-hexane/2-propanol =90/10, v = 1.0 mL min%, X = 254 nm
o)

£ppLHH #294 [modified by iw-hple] Uv VIS 1
m AL WWL:254 nm)|
400
300
200
J 2 -17.487
4 I."f\\.
1004 | [
| |'I l‘"\_‘ ,': .\.
(AL |1 H——— — e mir
14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00
No. Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU mAU " min % n.a.
1 16.28 na. 152.546 79.683  50.13 n.a. BMB*
2 17.49 na. 130.615 79.268  49.87 n.a. BMB*
Total: 283.161 158.951 100.00 0.000
500-LHH #256 [modified by iw-hplc] Uv VIS 1
mAL WVL254 nm)
4004
3004
200+
1004 |
J [
g | ) 2-17.920
1 / \\ \\ .
o = = — ey T T ]
14 .00 15.00 16.00 17.00 18.00 15.00 20.00 21.00 2200
No. | Ret.Time Peak Name Height Area Rel.Area Amount ?ype
min mAU  mAU'min % n.a.
1 16.83 na. 169.634 73.286  B3.78 n.a. BMb*
2 17.92 na 33.660 14205 1624 na. bMB*




(-)-3a: IC, n-hexane/2-propanol =50/50, v = 1.0 mL min%, X = 254 nm

1 200_LHH #303 [modified by viw-hplc] UV VIS 1
! maAu WVL254 nm|
1,000+
8004
600
1 1-14.053
400-] A
- | 1
| i
1 F
] [
200+ [
] | \ .
i | \ _ / \\\.,__ mirj
e o I s B B B T DA
10.0 113 125 138 150 16.3 175 188 200 220
No. Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU mAU min % n.a.
1 14.05 na. 466.228 246292  50.31 na. BMB*
2 17.82 na. 294551 243.266  49.69 n.a. BMB*
Total: 760.779 489.558 100.00 0.000
250 LHH #248 [modified by w-hplc] UV VIS 1
|mAL WWL:254 nm)
2004
150+
100+
1 1-14.233
50 [
] _2-18.647
1/ L e mir|
T T T T T T T T
10.0 113 125 138 15.0 163 175 18.8 200 220
No. | Ret.Time Peak Name Height Area Rel.Area Amount ?ype
min mAU  mAU'min % n.a.
1 14.23 na 81.767 39.607 B7.54 na. BMB*
2 18.65 na 8.737 5636 1246 na. BMB*
Total: 90.504 45243 100.00 0.000




LSO OO 00O M © ] =M NMmLW ©
LNND WIFDON— = O NN © VO F 0O 3]
ANOS FIHFFFMmmom® A~ > oo JFIF =
SO o I L T i e S S S e} [t Bl dedod [oN]

yeggzesesyes 5228 3
mmm?vvvvvv%% N ®» N

Parameter Value O S e e S S S e S S = o= o= ~

1 Title LIH-19-108 OH \\\> \\/ Y’ |

2 Origin Bruker BioSpin Gmbl

3 Solvent CDC13 OO
4 Temperature 298.0

5 Number of Scans 5

6 Acquisition Time 4. 089

7 Acquisition Date 2022-02-04T18: 31/ N J 1 |

8 Spectrometer Frequency 400. 13 Ms \Ph I .y I A
9 Spectral Width 8012. 8 la LA AN
% S (=] (=] S
T B e B D B B N
7. 60 7.50 7.40 7.30 7.20
f1 (ppm)

L

F
>
v
—

I T I T I
5.5 5.0 4.5
f1 (ppm)

10. 0 9.5 9.0 8.5 8.0 7.5 7.0 6.5
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Parameter Value
1 Title LHH-19-108-C OH
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 300.0
5 Number of Scans 26
6 Acquisition Time 1. 3631
C o oo, N
7 Acquisition Date 2022-02-04T18:33:59 Ms™ \
8 Spectrometer Frequency 100. 61 Ph
9 Spectral Width 24038. 5
la
|
|
l |
| II | |
|
]
|
|
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

£1 (ppm)
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Parameter Value
1 Title LHH-19-108-C135 OH
2 Origin Bruker BioSpin GmbH
3 Solvent CDC13
4 Temperature 300.0
5 Number of Scans 8
6 Acquisition Time 1. 3631
. o Cop. N
7 Acquisition Date 2022-02-04T18:36:16 Ms™ \
8 Spectrometer Frequency 100. 61 Ph
9 Spectral Width 24038. 5
la
|
|
|I | l]
|
|
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

£1 (ppm)
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OH

616 '6—

789 "9~

66997
mmﬁumy/n
e

—

|

/

0Te "L
Nmm.muvw

a0 "L
Yiv-L
81V 'L

80L°L
GgL'L

Value

LHH-19-Ts’

012 "8~
922 '8~

Parameter

1 Title

)

|

n(GmbJ1

Bruker BioSpi

2 Origin

CDC13

3 Solvent

6.[1

L

8 Spectrometer Frequency 500. 17

9 Spectral Width

297.0
12

4 Temperature

5 Number of Scans

3.171
2022-

6 Acquisition Time

7 Acquisition Date

10330. 6

f1 (pbm)

A

Fo00°¢

To.

Feo-
Fro

aNaiaied o

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5.5 5.0 4.5
f1 (ppm)

6.0

6.5

9.0 8.5 8.0 7.5 7.0

9.5

10.0
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3 3 =8 8 =RITL8 BIE o3E
I Title LII-19-Ts—C'" ol | b b SN NN ST
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 297. 4 !
5 Number of Scans 102
6 Acquisition Time 1.1010
NI . _01— .90 N
7 Acquisition Date 2022-01-13T16:20:06 Ts” \
8 Spectrometer Frequency 125. 77 Ph ' !
9 Spectral Width 29761.9 1b
T T T T T T T T T T T T T T T T
| 134 132 130 128 126 124 122 120
f1 (ppm)
| ' |
|
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)
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Parameter Value / / \ \\/[/ y | '
—
1 Title LHH-19-22-Bs—-H OH
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 298.0
5 Number of Scans 5
6 Acquisition Time 4. 0894 l 2] J [ [
7 Acquisition Date 2022-01-04T22:40:0 B N
s \
8 Spectrometer Frequency 400. 13 Ph
9 Spectral Width 8012. 8
1C I ! I i I i I ! I i 'I
7.6 7.5 7.4 7.3 7.2 7.1
f1 (ppm)

I T I T I T I T I T I T
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
f1 (ppm)

{107
1. 08—
~

~

05T
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Parameter Value
1 Title LHH-19-22-Bs—C OH
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 300. 0
5 Number of Scans 94
6 Acquisition Time 1. 3631
NI . _01— 49 - N
7 Acquisition Date 2022-01-04T22:42:27 Bs” \
8 Spectrometer Frequency 100. 61 Ph ||l
9 Spectral Width 24038. 5 lc
|
o I |
| | |
| | |
| |
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

f1 (ppm)
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702 "8~
1228~

801 'L~
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182 °L
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L1E "
L2eL—
VA
S0v "L
91V "L
617 "L
i
697 "L
VIS 'L
805 'L

T SRR

9IL"L
€EL L

€66 "L~
056 L=

7

OH

f1 (piom)

Value

LHH-19-MBS

Parameter

1 Title

Bruker BioSpi

CDC13
297.1

2 Origin

3 Solvent

it

i{ﬁhbl

1639

/]

3.1719
2022-

8 Spectrometer Frequency 500. 17

4 Temperature
9 Spectral Width

5 Number of Scans

6 Acquisition Time

7 Acquisition Date

10330. 6

|

A

.

b

Fro

o
Fo0

K4

K4
€

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.5

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
f1 (ppm)

10.0

.5
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Parameter Value
1 Title LHH-19-MBS-c OH
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 297. 3
5 Number of Scans 66
6 Acquisition Time 1.1010
NI . _01— A1 - N
7 Acquisition Date 2022-01-14T16:41:12 Mbs~ \
8 Spectrometer Frequency 125.77 Ph
9 Spectral Width 29761.9
1d
|
|
| | |
i, ! '
It
I | |
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

f1 (ppm)
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Y62
096 .NW
9.6 ¢

8LV '€
€67 .mW
806 '€

9v8 '€
298 wv
9.8 ¢

796 "6—

16L°
o
¥9¢
12¢
ey
Lvy
167
¢0S
798

1'%

e e e S S

0v0
L50
LEC
€42

YV SN

o0 o o o8

Value

LHH-19-77

Parameter

1 Title

f

Bruker BioSpin G

CDC13

2 Origin

3 Solvent

JIZTIG:I

3.17 é
01

2

8 Spectrometer Frequency 500. 17

9 Spectral Width

296. 8
6

4 Temperature

5 Number of Scans

6 Acquisition Time

7 Acquisition Date

10330. 6

7.55 7.45 7.35 7.25

7.65

f1 (ppm)

Fro

Feo-

10"

— = aied

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.5

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
f1 (ppm)

10.0



Parameter

1 Title

2 Origin

3 Solvent

4 Temperature

5 Number of Scans
6 Acquisition Time
7 Acquisition Date

Value
LHH-19-77-C
Bruker BioSpin Gmbll
CDC13
297. 2
139
1.1010
2022-01-19T16:15:06

8 Spectrometer Frequency 125.77

9 Spectral Width

29761. 9

151.09

—108. 08

_-81.89
77.25
77.00
76.75

£

—71.15

——53.80

~52.54

32.01

—16. 92
—12.79

I
230

I I I
220 210 200

T T T
190 180 170

T
160

T
150

T T T
140 130 120

T
110

f1 (ppm)

T
100

90

80

70

60

50

40

30

20
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Parameter Value
1 Title LHH-19-77-C135 OH
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 297. 8
5 Number of Scans 20
6 Acquisition Time 1. 1010
1 e § _01— L9q. _N
7 Acquisition Date 2022-01-19T16:23:03 nPI’OZS \
8 Spectrometer Frequency 125.77 Ph
9 Spectral Width 29761.9 le
|
|
|
11!
ol |
1
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)
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Value

LHH-19-85

Parameter

1 Title

Bruker BioSpin Gmbll

CDC13

2 Origin

3 Solvent

N——
—
—
e}

N

(2]

—

3
/[ﬂ

|

fglm

— — |
. o~ N
[ — N
(o2} O
AN O om N
[OREN O]

0w £ +

(= )

T = A

Q

[R5 R = R
~ o O
S5 44 eH e
2 O L P
< = e
IR =2
O O e~ oedH
Q o 3 B
g E o O
o 5 O Q
= Z << <
< 0 © -

8 Spectrometer Frequency 500. 17

9 Spectral Width

10330. 6

7.6

Il

JMM

G0 ¢
Nmo R

70

Fuoz

Feo-

w0

o

10
Wmo.
€0°

Feo-
Feo-

T
002

3.5

2.0 1.5 1.0 0.5 0.0

2.5

3.0

4.0

5.5 5.0 4.5
f1 (ppm)

6.0

6.5

8.0 7.5 7.0

8.5

9.0

9.5

10. 0
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Parameter Value
1 Title LHH-19-85—C OH
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 297. 3
5 Number of Scans 97
6 Acquisition Time 1. 1010
NP aK] . _01— .9Q- . N
7 Acquisition Date 2022-01-21T19:29:14 'PI’OZS/ \
8 Spectrometer Frequency 125.77 Ph
9 Spectral Width 29761.9 1f

16. 49

I I I T I T I T I T I T I T I T I T I
120 110 100 90 80 70 60 50 40 30 20
f1 (ppm)

T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130
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Parameter Value
1 Title LHH-19-85-C135 OH
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 297. 7
5 Number of Scans 19
6 Acquisition Time 1. 1010
NP aK] . _01— QR . N
7 Acquisition Date 2022-01-21T19:35:01 'PI’OZS/ \
8 Spectrometer Frequency 125.77 X Ph
9 Spectral Width 29761.9 1f
|
| |
| I |
[T |
|
|
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)
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Parameter Value OH [/[ V// \\ | | \/
1 Title LHH-19-105 _// _/
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 296. 8
5 Number of Scans 5
6 Acquisition Time 3.1719 N
Ms
7 Acquisition Date 2022-1-29T17:22: \\ |
8 Spectrometer Frequency 500. 17 I Iyl | "y | '
9 Spectral Width 10330. 6 1g F 3 5 8 3
e e L A Y
7.65 7.55 7.45 7.35 7.25
f1 (ppm)
|
|
|
I !
il N i l ! n l
L | JL .
T T A T R T T T
g 3 588 =z 8 3 = N 8
o —_,—al - o — — ~ o~ o3
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
). 5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.

f1 (ppm)
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Parameter Value OH o3 o3 o N e 6 o6 S
chachact a8 gag as - o
1 Title LHH-19-105-C v / \/ \ | / \ , v \/
2 Origin Bruker BioSpin Gmbll OO
3 Solvent CDC13
4 Temperature 297.0 |
5 Number of Scans 849
6 Acquisition Time 1.1010 _N
7 Acquisition Date 2022-01-29T17:24:24 Ms %
8 Spectrometer Frequency 125.77
9 Spectral Width 29761.9
1g F [,
I ! I ! I ! I ! I ! I ! I ! I ! I ! I ! I
134 132 130 128 126 124 122 120 118 116 114
f1 (ppm)
T | Lo
| | I' |
I | |
B S A IO o PR Wit 'Jl:. 'M—'““WM
I I I I I I I I I I I T I I I T I i I ! I ! I T I ! I ! I T I ! I ! I
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)
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-111. 01
-111. 03

~ £ 8583
=i
Parameter Value OH ‘[ ‘[ ) I[
1 Title LHH-19-34-F '
2 Origin Bruker BioSpin Gmbll OO I
3 Solvent CDC13
4 Temperature 295.3 |
5 Number of Scans 32 |
6 Acquisition Time 0. 7340 _N
7 Acquisition Date 2022-01-07T17:41:49 Ms \\
8 Spectrometer Frequency 376. 31
9 Spectral Width 89285. 7 1 F
8 T T T T T T T T T T T T
-110.8 -110.9 -111.0 -111.1 -111.2 -111.3
f1 (ppm)
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
10 0 -10 =20 =30 =40 =50 -60 =70 =80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 =200 -210

f1 (ppm)
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7.2

7.3

7.4

7.5

7.6

f1 (ppm)

Fo00¢

—= Fuoz

- Fooz

Feot

= = G0°T
- = HMmo N
—= 10°T

= 90T

Foot
Frot

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

6.5 6.0 5.5 5.0 4.5
f1 (ppm)

7.0

7.5

10. 0 9.5 9.0 8.5 8.0

10. 5
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Parameter Value OH
1 Title LHH-12-179-C
2 Origin Bruker BioSpin Gmbll OO
3 Solvent CDC13
4 Temperature 298. 4
5 Number of Scans 148
6 Acquisition Time 1. 3631 _N
7 Acquisition Date 2020-04-24T19:55:46 Ms %
8 Spectrometer Frequency 100. 59
9 Spectral Width 24038. 5 1h cl
|
|
|
X Lo
| ! I
' | | | I
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)
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Parameter Value OH N \\\\ /
1 Title LII-12-187 L

2 Origin Bruker BioSpin Gmbll OO
3 Solvent CDC13

7.293
—7.280

7
7
7
7
7
7
7
7
7
7
7

—7.238
—17.208

4 Temperature 298. 4
5 Number of Scans 9
6 Acquisition Time 3. 9846 _N
7 Acquisition Date 2020-04+429T¥4:28:28 Ms \\
8 Spectrometer Frequency 400. 03
9 Spectral Width 8223. 7 1i Br . . | :
T T T T T T T T T T T T T 1
7.60 7.50 7.40 7. 30 7.20
f1 (ppm)

10. 5 10.0 9.5 9.0 8.5 7.5 7.0 6.5 6.0 5.5 5.0 4.5

f1 (ppm)
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Parameter Value OH
1 Title LIN-12-187""""—C
2 Origin Bruker BioSpin Gmbll OO
3 Solvent CDC13
4 Temperature 299. 1
5 Number of Scans 74
6 Acquisition Time 1. 3631 _N
7 Acquisition Date 2020-04-30T15:17:08 Ms \\
8 Spectrometer Frequency 100. 59
9 Spectral Width 24038. 5 1i Br
]
|
|
[ |
| | |
| '
1l | |
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)
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Value

LHH-19-70

Parameter

1 Title

Bruker BioSpin Gmbll

CDC13

2 Origin

3 Solvent

.

3. 984%
2022-01-

8 Spectrometer Frequency 399. 93

9 Spectral Width

295. 4

4 Temperature

5 Number of Scans

6 Acquisition Time

7 Acquisition Date

8223.7

7.1

7.2

7.4

7.5

7.6

f1 (ppm)

Hloo.
Foo-

E-0°
20"

00

70"

Feo-
Fro

— ==

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.5

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
f1 (ppm)

10.0
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Parameter Value OH
1 Title LHH-19-70-¢
2 Origin Bruker BioSpin Gmbll O
3 Solvent CDC13
4 Temperature 295. 8
5 Number of Scans 85
6 Acquisition Time 1. 3631 _N
7 Acquisition Date 2022-01-18T12:40:08 Ms %
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Parameter Value O 585 853 &8 ==
1 Title LHH-19-27-C ‘ l \\/ ‘ ’ \ [
2 Origin Bruker BioSpin Gmbll OO
3 Solvent CDC13
4 Temperature 300. 0
5 Number of Scans 32
6 Acquisition Time 1. 3631 _N
| | |
7 Acquisition Date 2022-01-06T19:10:40 Ms™ | i '
8 Spectrometer Frequency 100. 61 I
9 Spectral Width 24038. 5 1k OMe ety
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Parameter Value OH // / \ \\ | | \ \
1 Title LHH-19-98 7 —
2 Origin Bruker BioSpin Gmbll OO
3 Solvent CDC13
4 Temperature 298.0
5 Number of Scans 4
6 Acquisition Time 4. 0894 _N |
. Ms \ | |
7 Acquisition Date 2022-01-2A11:20: AN Cl I I
8 Spectrometer Frequency 400. 13 | {5 QI QI {\ | ) 1
9 Spectral Width 8012. 8 g — g
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Parameter Value OH
1 Title LHH-19-98—C
2 Origin Bruker BioSpin Gmbll OO
3 Solvent CDC13
4 Temperature 300. 0
5 Number of Scans 25
6 Acquisition Time 1. 3631 _N
st . 01— .99. Ms X
7 Acquisition Date 2022-01-27T11:22:57 AN Cl
8 Spectrometer Frequency 100. 61
9 Spectral Width 24038. 5 11
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Value

zyp—1-119

Parameter

1 Title

Bruker BioSpin Gmbll

CDC13
298.0

2 Origin

3 Solvent

o

4 Temperature

5

5 Number of Scans

!

2022701

8 Spectrometer Frequency 400. 13

9 Spectral Width

4.08

6 Acquisition Time

7 Acquisition Date

8012. 8
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Parameter Value OH % sied LB S ST Saig
1 Title 2yp-1-118-C | NN N
2 Origin Bruker BioSpin Gmbll OO
3 Solvent CDC13
4 Temperature 300. 0
5 Number of Scans 31
6 Acquisition Time 1. 3631 N
o Ms” X
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8 Spectrometer Frequency 100. 61
9 Spectral Width 24038. 5
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Parameter Value
1 Title LHH-19-90-C OH
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13 OO
4 Temperature 300. 0
5 Number of Scans 47
6 Acquisition Time 1. 3631
7 Acquisition Date 2022-01-24T17:04:17 Ms/N\
8 Spectrometer Frequency 100. 61 R "By
9 Spectral Width 24038. 5 1n
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f1 (ppm)
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Parameter Value
1 Title LHH-19-90-C135 OH
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 300. 0
5 Number of Scans 37
6 Acquisition Time 1. 3631
7 Acquisition Date 2022-01-24T17:07:26 M N
S X
8 Spectrometer Frequency 100. 61 \"Bu
9 Spectral Width 24038. 5
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Parameter Value
OH
1 Title zyp—1-109-C
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 297. 3
5 Number of Scans 153
6 Acquisition Time 1. 1010
7 Acquisition Date 2022-01-15T12:33:18 MS/N\
8 Spectrometer Frequency 125.77 N Cy
9 Spectral Width 29761.9
lo
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f1 (ppm)



S < od o o i SoRT e

AN AN NN N (=] N o~ N — 0o <

— o — — — o o [ap Mgl [aN lan|

N YR

Parameter Value
1 Title LHH-13-60-C135 OH
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 301.5
5 Number of Scans 30
6 Acquisition Time 1. 1010
7 Acquisition Date 2020-06-05T16:42:26 MS/N\
8 Spectrometer Frequency 125. 77 N cy
9 Spectral Width 29761.9
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f1 (ppm)
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Parameter Value \//- [\ y
1 Title LHH-19-69 OH —
2 Origin Bruker BioSpin GmbH (
3 Solvent CDC13
4 Temperature 295. 6
5 Number of Scans 6
6 Acquisition Time 3. 9846 | |
7 Acquisition Date 2022-01-18T12:48:26 N ! | I
Ms \ |
8 Spectrometer Frequency 399. 93 Ph MM'
9 Spectral Width 8223. 7 2 < <
Ip s g e
— T T T T T T T 7T T T T T T T T T
7.50 7.40 7. 30 7.20 7.10
f1 (ppm)

=20
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f1 (ppm)
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Parameter Value
1 Title LHH-19-69—¢ OH
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 296. 0
5 Number of Scans 21
6 Acquisition Time 1. 3631
7 Acquisition Date 2022-01-18T12:51:12 M N
S \
8 Spectrometer Frequency 100. 56 Ph
9 Spectral Width 24038. 5
Ip
b
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f1 (ppm)
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Parameter Value \ \ \/ | |
1 Title LHI-19-54 OH "
2 Origin
3 Solvent CDC13
4 Temperature 297.2
5 Number of Scans 16 iy
6 Acquisition Time 4. 0002 | |
7 Acquisition Date 2022-01-14T03+46:20 — TS/N\ /I\/I\/I\"\
8 Spectrometer Frequency 399.93 Ph M
. | l ~—~'
9 Spectral Width 8012.0 1q =) 2
T T o T = T T
7.45 7.40 7. 7.30 7.25 7.20
(ppm)
' |
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Y A W I O T T T T
3 g8 I 8 8 ) S 8
N s o~ N — N N 3
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
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f1 (ppm)
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Parameter Value
1 Title LHH-19-54-C OH
2 Origin
3 Solvent CDC13
4 Temperature 297. 1
5 Number of Scans 50
6 Acquisition Time 1. 0000
7 Acquisition Date 2022-01-14T03:50:09 TS/N\
8 Spectrometer Frequency 100. 56 N Ph
9 Spectral Width 26041. 0 1q
i
I
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— T T T T T T T T T T T T T T T T T " T T T T T T T T 1 T T T T T T T T T T
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f1 (ppm)
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Parameter
1 Title
2 Origin
3 Solvent

Value

LHH-10-178
Bruker BioSpin Gmbll
CDC13

5.837

—7.155
—7.136

4 Temperature 298.0
5 Number of Scans 9 ,/P _’//////
6 Acquisition Time 4. 0894 /;447/
7 Acquisition Date 2019-09-19709:23:03 N Z
8 Spectrometer Frequency 400. 13 hh
9 Spectral Width 8012. 8 I B
|
|
I
| | 1 I | h
JL__A» I "™ IA L}ﬁL‘__JAAP, JLL
T T g T X T
s 3 8288 8 8 8 88 =
— —_ N o3 — — — ~ e N
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10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

f1 (ppm)
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Parameter Value
1 Title LHH-10-178-C OH
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 300. 0
5 Number of Scans 44
6 Acquisition Time 1. 3631 /Ph
7 Acquisition Date 2019-09-19T09:26:41 N Z
8 Spectrometer Frequency 100. 61 |\I/|
9 Spectral Width 24038. 5 I B
i
|
11 | |

! ok | | |
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210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)
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Value

LIH-12-104
Bruker BioSpin Gmbll
CDC13

298.1
3. 9846

2020-04

8 Spectrometer Frequency 400. 03

Parameter
9 Spectral Width

1 Title

2 Origin

3 Solvent

4 Temperature

5 Number of Scans
6 Acquisition Time
7 Acquisition Date

8223.7

7.0

7.6 7.5 7.4 7.3 1.2 7.1

7.7

f1 (ppm)
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Parameter Value T T T T M; 7357 i
1 Title LHH-12-104-C o
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 298. 4 i
5 Number of Scans 132
/
6 Acquisition Time 1. 3631 Ph | | |
7 Acquisition Date 2020-04-02T11:15:21 NM | H
8 Spectrometer Frequency 100. 59 s | I II
9 Spectral Width 24038. 5
2a
T T T T T T T T
135 130 125 120
i £1 (ppm)
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210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)
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Parameter Value = 2\‘/2 ﬁﬁ s ? N
1 Title LHH-12-104-C135 o
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13 Il
4 Temperature 299. 1 | T |
5 Number of Scans 60 L . ,l J —r ,L
/
6 Acquisition Time 1. 3631 Ph
7 Acquisition Date 2020-04-02T11:23:49 NM
8 Spectrometer Frequency 100. 59 s
9 Spectral Width 24038. 5
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T T T T T
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f1 (ppm)
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f1 (ppm)
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1 Title LHH-19-14-C o

2 Origin Bruker BioSpin Gmbll

3 Solvent CDC13

4 Temperature 297.5 O‘

5 Number of Scans 60 _

6 Acquisition Time 1. 1010 Ph

7 Acquisition Date 2022-01-12T19:51:57 N\

8 Spectrometer Frequency 125.77 Ts

9 Spectral Width 29761.9 b
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Parameter Value
1 Title LHH-19-17-C o
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13 |I
4 Temperature 297. 2
5 Number of Scans 254
~
6 Acquisition Time 1. 1010 Ph
7 Acquisition Date 2022-01-26T17:13:55 N\B
8 Spectrometer Frequency 125.77 s
9 Spectral Width 29761.9
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LHH-19-59

Parameter

1 Title
2 Origin

I

in (mbH
-15T14:22

3.1719
2022-

8 Spectrometer Frequency 500. 17

9 Spectral Width

297.1

Bruker BioSpi
Jl

CDC13

3 Solvent

4 Temperature

5 Number of Scans
6 Acquisition Time

7 Acquisition Date

10330. 6

7.1

7.2

7.3

7.4

7.5

7.6

7.7

f1 (ppm)

N

Y N

601
Fro

——  TFo001

R R RN RN N}

4.0

2.0 1.5 1.0 0.5 0.0

2.5

3.0

3.5

4.5

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0
f1 (ppm)

10.0



o~ [52] xR N o~ - O N LY — = © A QO
<t [Ie] S O < — OO 0L O LWL <P~ 0 oW AN O © [{e]
< o3 G 6 O BS %0 e S S R A =
oo} © <t < <t DM AN AN AN AN AN AN N o~ 0~ O [{eliaN Nor! o)
| | TT T SSN\==="1 N AR
Parameter Value 2 £ R 53 REBE5BI &
. S ) — OO 00000 b=~ O LY —
1 Title LHH-19-59—-C o = = GO IOV O s o R Rl R =
2 Origin Bruker BioSpin Gubll 1 NVa?
3 Solvent CDC13
4 Temperature 297. 7
5 Number of Scans 129
. ~
6 Acquisition Time 1. 1010 Ph
7 Acquisition Date 2022-01-15T14:25:45 Nhﬂbs
8 Spectrometer Frequency 125.77
9 Spectral Width 29761.9 2d
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Parameter Value & o3 — 6 o8 o8 = 1= S 1S
1 Title LHH-19-78—C o | | \ //// ]
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 300. 0 l
5 Number of Scans 413
=
6 Acquisition Time 1. 3631 Ph
7 Acquisition Date 2022-01-20T09:24:09 N\SO npr
8 Spectrometer Frequency 100. 61 2
9 Spectral Width 24038. 5
2e
T T T T T T T T T T T T T T T
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£1 (ppm)
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Parameter Value
1 Title LHH-19-78-C135 o
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 300. 0
5 Number of Scans 72
=
6 Acquisition Time 1. 3631 Ph
7 Acquisition Date 2022-01-20T09:48:40 N\SO npr
8 Spectrometer Frequency 100. 61 2
9 Spectral Width 24038. 5
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220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)
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LHH-19-87

122T12:415!
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== [

Bruker BioSpin Gmbll

CDC13
298.0
4. 089
2022
8012. 8

6

Parameter

8 Spectrometer Frequency 400. 13

1 Title

2 Origin

3 Solvent

4 Temperature

5 Number of Scans
6 Acquisition Time
7 Acquisition Date
9 Spectral Width

I
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
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Parameter
1 Title
2 Origin
3 Solvent

Value
LHH-19-87—C
Bruker BioSpin Gmbll
CDC13

~-150. 33
_~146. 50
_~144.21

136. 88

—55.16
_~51.53

—49.91

—
—
o
e}
—

40. 35

—131.62

—125. 63

4 Temperature 300. 0
5 Number of Scans 284
-
6 Acquisition Time 1. 3631 N Ph
7 Acquisition Date 2022-01-22T12:47:01 \SO ipr
8 Spectrometer Frequency 100. 61 2
9 Spectral Width 24038. 5 of
—T T~ T T T T ~ T "~ T T T "~ T T~ T~ T "1
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f1 (ppm)
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Parameter Value
1 Title LHH-19-87-C135 0
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 300. 0
5 Number of Scans 47
—
6 Acquisition Time 1. 3631 N Ph
7 Acquisition Date 2022-01-22T13:00:23 \SO ipr
8 Spectrometer Frequency 100. 61 2
9 Spectral Width 24038. 5 2f
|
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I I '
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| |
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f1 (ppm)
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Value

LHH-12-142

Parameter

1 Title

Bruker BioSpin Gmbll

CDC13
298.5

2 Origin

3 Solvent

v/1/3T19:32:j2

4 Temperature

5 Number of Scans

3. 9846
2020-04

8 Spectrometer Frequency 400. 03

6 Acquisition Time
9 Spectral Width

7 Acquisition Date

8223.7

7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9
f1 (ppm)
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f1 (ppm)

10. 5
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Parameter Value \ / I// \ \/
1 Title LHH-12-142" -C
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13 |
4 Temperature 299.0 iy
5 Number of Scans 399 | I
6 Acquisition Time 1. 3631 I ' I
7 Acquisition Date 2020-04-13T19:35:55 |
8 Spectrometer Frequency 100. 59
9 Spectral Width 24038. 5
— T T T T~ T T~ T T T T T T T T T T T T
134 132 130 128 126 124 122 120 118 116 114
f1 (ppm)
| |
| | Ly I I |
|
| | [
[ I
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)



Parameter

1 Title

2 Origin

3 Solvent

4 Temperature

5 Number of Scans
6 Acquisition Time
7 Acquisition Date

Value
zyp—1-94-F
Bruker BioSpin Gmbll
CDC13
295. 2
16
0. 7340
2022-01-04T21:15:17

8 Spectrometer Frequency 376. 31

-113. 48
-113. 50

-113.51
-113.53

¢

w0 =

- s

o3 o3

= =

— —
I |

3. 51
-113.53

9 Spectral Width 89285. 7 2
g ! I N I ' I ! I I I
-113. 45 -113.55 -113. 65
f1 (ppm)
A g
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
10 0 -10 =20 =30 -40 =50 -60 =70 =80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 =200 =210

f1 (ppm)
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Value

LHH-12-155

Parameter

1 Title

Bruker BioSpin Gmbll

CDC13

2 Origin

3 Solvent

298. 4
12

4 Temperature

5 Number of Scans

Aol 1]

3. 9846
2020-04

8 Spectrometer Frequency 400. 03

6 Acquisition Time
9 Spectral Width

7 Acquisition Date

8223.7

7.0

7.1

7.2

7.4

7.5

7.6

f1 (ppm)
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f1 (ppm)
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Parameter Value I \ , | I l \I I l
1 Title LHH-12-155—-C
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 298. 6 I |
5 Number of Scans 114
6 Acquisition Time 1. 3631 | | |
7 Acquisition Date 2020-04-16T14:56:38 ! L) | |
8 Spectrometer Frequency 100. 60 | e J L .
9 Spectral Width 24038. 5 . o T
— T T~ T T T ~ T *~ T T ~ T ~ T T T *~ T 1
134 132 130 128 126 124
f1 (ppm)
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f1 (ppm)
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Value

LHH-12-140

Parameter

1 Title

Joa]

Bruker BioSpin Gmbll
CDC13
10330. 6

299.1
20
3.1719

2020-0

8 Spectrometer Frequency 500. 17

2 Origin

3 Solvent

4 Temperature

5 Number of Scans
6 Acquisition Time
7 Acquisition Date
9 Spectral Width

7.5 7.4 7.3 7.2 7.1 7.0
f1 (ppm)

7.6
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f1 (ppm)
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Parameter Value 2 = uT « ®e g9
1 Title LHH-12-140-C \/ | \/ l |
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 299. 4
5 Number of Scans 86
6 Acquisition Time 1. 1010
7 Acquisition Date 2020-05-30T15:30:22
8 Spectrometer Frequency 125.77
9 Spectral Width 29761.9 2
T T T T~ T "~ T T T T T T~ T T T T T T T T T T
135 133 131 129 127 125
f1 (ppm)
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f1 (ppm)
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Parameter Value
1 Title LHH-12-178
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 298. 1
5 Number of Scans 12
6 Acquisition Time 3. 9846
7 Acquisition Date 2020-04-24T16:49:15
8 Spectrometer Frequency 400. 03
9 Spectral Width 8223.7
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Parameter Value
1 Title LHH-12-159-C
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 298. 6
5 Number of Scans 277
6 Acquisition Time 1. 3631
7 Acquisition Date 2020-04-17T11:10:47
8 Spectrometer Frequency 100. 59
9 Spectral Width 24038. 5
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Parameter

1 Title

2 Origin

3 Solvent

4 Temperature

5 Number of Scans
6 Acquisition Time
7 Acquisition Date

Value

LHH-19-100

Bruker BioSpin Gmbl
CDC13

297.1

6

3.1719
2022=01-27T18:37:

8 Spectrometer Frequency 500. 17

9 Spectral Width

10330. 6
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Parameter Value & 88 = & SSSS8848
1 Title LHI-19-100-C’ | ! ! !
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 297.5
5 Number of Scans 38
6 Acquisition Time 1. 1010
7 Acquisition Date 2022-01-28T16:55:39
8 Spectrometer Frequency 125.77
9 Spectral Width 29761.9
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ZYP-1-120-1

Parameter

1 Title

iy

8 Spectrometer Frequency 500. 17

9 Spectral Width

Bruker BioSpin Gmbll

CDC13
296.9
23

3.171
2022-

2 Origin

3 Solvent

4 Temperature

5 Number of Scans
6 Acquisition Time
7 Acquisition Date

10330. 6
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Parameter Value
1 Title ZYP-1-120-C
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 297. 3
5 Number of Scans 63
6 Acquisition Time 1. 1010
7 Acquisition Date 2022-01-20T15:23:29
8 Spectrometer Frequency 125.77
9 Spectral Width 29761.9
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Parameter Value
1 Title LHH-19-91-C o
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 297. 4
5 Number of Scans 110
C . =
6 Acquisition Time 1. 1010 Bu
7 Acquisition Date 2022-01-26T10:31:09 N\MS
8 Spectrometer Frequency 125.77 II
9 Spectral Width 29761.9
2n

—13.78
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Parameter Value
1 Title LHH-19-91-C135 o
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 297.9
5 Number of Scans 43
—2
6 Acquisition Time 1. 1010 "Bu
7 Acquisition Date 2022-01-26T10:37:30 N\MS
8 Spectrometer Frequency 125.77 | | 'I
9 Spectral Width 29761.9
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Parameter Value
1 Title ZYP-1-111-C o
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 297. 6
5 Number of Scans 105
=
6 Acquisition Time 1. 1010 Cy
7 Acquisition Date 2022-01-15T19:53:39 N\MS
8 Spectrometer Frequency 125.77
9 Spectral Width 29761.9
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Parameter

1 Title

2 Origin

3 Solvent

4 Temperature

5 Number of Scans
6 Acquisition Time
7 Acquisition Date

Value

LHH-19-79

Bruker BioSpin Gmbll
CDC13

298.0

6

4. 0894
2022-01-20T00:39:03

8 Spectrometer Frequency 400. 13

9 Spectral Width

8012. 8

_~6.348

™~-6.323

—5.995

3.9
L5501
\3. 890

2.09-J

—2.650
2.277

10. 5

10.0 9.5

T I
5.0
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Parameter Value
1 Title LHH-19-79-C o
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13 |
4 Temperature 300. 0 i
5 Number of Scans 505
—
6 Acquisition Time 1. 3631 Ph
7 Acquisition Date 2022-01-20T12:39:36 NM
8 Spectrometer Frequency 100. 61 s
9 Spectral Width 24038. 5
2p
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f1 (ppm)
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Parameter Value
1 Title LHH-19-79-C135 o
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 300. 0
5 Number of Scans 145
—
6 Acquisition Time 1. 3631 Ph
7 Acquisition Date 2022-01-20T13:09:24 NM
8 Spectrometer Frequency 100. 61 s
9 Spectral Width 24038. 5 ’
p
|
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220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

f1 (ppm)
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Parameter Value I \ | \ \ \ /
1 Title LHH-19-56-1 o
2 Origin Bruker BioSpin (Gmbjl
3 Solvent CDC13
4 Temperature 297.0
5 Number of Scans 5
/
6 Acquisition Time 3.1719 Ph
7 Acquisition Date 2022-01-14T10:40:42 N\TS
8 Spectrometer Frequency 500. 17
9 Spectral Width 10330. 6 o)
9 . . . S
T T T T T T T T
7.6 7.5 7.4 7.3 7.2
f1 (ppm)

2.049

5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.
f1 (ppm)

10.0 9.5 9.0 8.5
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Parameter Value N = oI
1 Title LIH-19-56-1-C’ o 3 % 5555
2 Origin Bruker BioSpin Gmbl | N/
3 Solvent CDC13
4 Temperature 297. 4
5 Number of Scans 272
. —
6 Acquisition Time 1. 1010 Ph
7 Acquisition Date 2022-01-14T14:19:54 N\TS | | 0ol
8 Spectrometer Frequency 125.77
9 Spectral Width 29761. 9 5 '
q

I ' I ' I ' I ! I ! I ! I ' I
131 130 129 128 127 126 125 124
f1 (ppm)

I I I T I T I T I T I T I T I T I T I T I T I
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f1 (ppm)
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Parameter Value
1 Title LHH-19-132-C
2 Origin Bruker BioSpin Gmbll o
3 Solvent CDC13
4 Temperature 300. 0 O‘
5 Number of Scans 262
6 Acquisition Time 1. 3631 Z "Ph
7 Acquisition Date 2022-02-19T10:03:44 N\MS
8 Spectrometer Frequency 100. 61 |I
9 Spectral Width 24038. 5
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Parameter Value
1 Title LHH-19-132-C135
2 Origin Bruker BioSpin Gmbll o
3 Solvent CDC13
4 Temperature 300. 0 O‘
5 Number of Scans 42 =
6 Acquisition Time 1. 3631 Ph
7 Acquisition Date 2022-02-21T10:42:40 N\MS
8 Spectrometer Frequency 100. 61
9 Spectral Width 24038. 5 or
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9 Spectral Width

8012. 8
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Parameter

1 Title

2 Origin

3 Solvent

4 Temperature

5 Number of Scans
6 Acquisition Time
7 Acquisition Date

9 Spectral Width

Value
zyp—1-80-h
Bruker BioSpin Gmbll
CDC13
298.0
16
4. 0894
2021-12-20T17:01:30

8 Spectrometer Frequency 400. 13

8012. 8
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Parameter Value
1 Title LHI-19-C135""
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 300. 0
5 Number of Scans 74
6 Acquisition Time 1. 3631
7 Acquisition Date 2022-02-04T18:38:39
8 Spectrometer Frequency 100. 61
9 Spectral Width 24038. 5
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Parameter

1 Title

2 Origin

3 Solvent

4 Temperature

5 Number of Scans
6 Acquisition Time
7 Acquisition Date

Value

LHH-19-65-1

Bruker BioSpin Gmbll
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Parameter

1 Title

2 Origin

3 Solvent

4 Temperature

5 Number of Scans
6 Acquisition Time
7 Acquisition Date

Value
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Parameter Value
1 Title LHH-19-60—C
2 Origin Bruker BioSpin Gmbll
3 Solvent DMSO
4 Temperature 300. 0
5 Number of Scans 475
6 Acquisition Time 1. 3631
7 Acquisition Date 2022-01-21T08:52:02
8 Spectrometer Frequency 100. 61
9 Spectral Width 24038. 5 3d
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Parameter Value
1 Title LHH-19-81-C
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 297. 3
5 Number of Scans 551
6 Acquisition Time 1. 1010
7 Acquisition Date 2022-01-21T15:52:53
8 Spectrometer Frequency 125.77
9 Spectral Width 29761.9
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Parameter Value
1 Title LHN-19-81-C135" "’
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 297. 2
5 Number of Scans 195
6 Acquisition Time 1. 1010
7 Acquisition Date 2022-01-21T20:12:43
8 Spectrometer Frequency 125.77
9 Spectral Width 29761.9
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CDC13

3 Solvent

296.9
14

4 Temperature

5 Number of Scans

LA

2022-01=

8 Spectrometer Frequency 500. 17

9 Spectral Width

3.1719

6 Acquisition Time

7 Acquisition Date

10330. 6
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Parameter Value

1 Title LHH-19-88—-C

2 Origin Bruker BioSpin Gmbll

3 Solvent CDC13

4 Temperature 297. 2

5 Number of Scans 66

6 Acquisition Time 1. 1010

7 Acquisition Date 2022-01-25T16:24:31

8 Spectrometer Frequency 125.77

9 Spectral Width 29761.9 3f
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Parameter

1 Title

2 Origin

3 Solvent

4 Temperature

5 Number of Scans
6 Acquisition Time
7 Acquisition Date

Value

LHH-19-88-C135
Bruker BioSpin Gmbll
CDC13

297.6

33

1.1010
2022-01-25T16:28:37

8 Spectrometer Frequency 125.77

9 Spectral Width

29761. 9
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Value

ZYP-1-95-1

Parameter

1 Title

Bruker BioSpin Gmbll

CDC13

2 Origin

3 Solvent

297.0

4 Temperature

5 Number of Scans

bl 1
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2022-01

8 Spectrometer Frequency 500. 17

6 Acquisition Time
9 Spectral Width

7 Acquisition Date
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Parameter Value

LTitle AP-1-95-C" o) BRE 5SS SIYIE ity
2 Origin Bruker BioSpin Gmbll EEE 555 §§§§§ EEEE
3 Solvent CDC13 H \I/ \ \W/ / \/
4 Temperature 297.3 O & F
5 Number of Scans 255 (” ’O
6 Acquisition Time 1. 1010
7 Acquisition Date 2022-01-06T15:42:00 '\Il | b
8 Spectrometer Frequency 125.77 Ms
9 Spectral Width 29761. 9 ' o
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Parameter Value I\I\/I/‘
1 Title zyp—1-95-T o
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13 O‘ H .
4 Temperature 294.9 &
5 Number of Scans 16 (” ’O | |
6 Acquisition Time 0. 7340
7 Acquisition Date 2022-01-04T21:23:55 N
8 Spectrometer Frequency 376. 31 Ms
9 Spectral Width 89285. 7 3
8 T T T T
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Value

ZYP-1-103-1I’

Parameter

1 Title

Bruker BioSpin Gmbll

CDC13

2 Origin

3 Solvent

297.3

4 Temperature

5 Number of Scans
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6 Acquisition Time
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8 Spectrometer Frequency 500. 17
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9 Spectral Width
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Parameter Value
1 Title ZYP-1-103-¢’’
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 297.5 I
5 Number of Scans 201
6 Acquisition Time 1. 1010
7 Acquisition Date 2022-01-13T21:32:20
8 Spectrometer Frequency 125.77
9 Spectral Width 29761. 9 3h
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zyp—1-124

Parameter

1 Title

2022-01-

8 Spectrometer Frequency 400. 13

9 Spectral Width
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1 Title

2 Origin

3 Solvent

4 Temperature

5 Number of Scans
6 Acquisition Time
7 Acquisition Date

Value
zyp—1-124-C
Bruker BioSpin Gmbll
CDC13
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8 Spectrometer Frequency 100. 61

9 Spectral Width
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LHH-19-72-C

Parameter

1 Title

1.3631
2022-01

8 Spectrometer Frequency 100. 56

9 Spectral Width

295.7
152
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CDC13
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3 Solvent

4 Temperature

5 Number of Scans
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7 Acquisition Date
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Parameter Value
1 Title LHH-19-72-C
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 295. 7
5 Number of Scans 152
6 Acquisition Time 1. 3631
7 Acquisition Date 2022-01-19T10:46:34
8 Spectrometer Frequency 100. 56
9 Spectral Width 24038. 5 3J
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Parameter Value
1 Title LHH-19-29-C
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 297. 3 OMe
5 Number of Scans 257
6 Acquisition Time 1. 1010
7 Acquisition Date 2022-01-08T14:01:25
8 Spectrometer Frequency 125.77
9 Spectral Width 29761. 9 3k
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LHH-19-101
Bruker BioSpin Gmbll

CDC13
296.9

Parameter

1 Title
2 Origin

3 Solvent

4 Temperature

5 Number of Scans

L))
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8 Spectrometer Frequency 500. 17

9 Spectral Width

3.1719
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7 Acquisition Date
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Parameter Value
1 Title LHH-19-101-C
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 297. 4
5 Number of Scans 70
6 Acquisition Time 1. 1010
7 Acquisition Date 2022-01-29T11:30:49
8 Spectrometer Frequency 125.77 i
9 Spectral Width 29761.9 3]
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Parameter Value
1 Title LHH-19-3-Me—C
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 300. 0
5 Number of Scans 516
6 Acquisition Time 1. 3631
7 Acquisition Date 2022-01-23T17:12:58
8 Spectrometer Frequency 100. 61
9 Spectral Width 24038. 5
3m
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Parameter Value (

1 Title LHH-19-120 o

2 Origin Bruker BioSpin Gmbll

3 Solvent CDC13

4 Temperature 298.0 O‘

5 Number of Scans 5 (o)

6 Acquisition Time 4. 089

7 Acquisition Date 2022-02-15T17:01:03 N\

8 Spectrometer Frequency 400. 13 Ms

9 Spectral Width 8012.8 4
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Parameter Value

1 Title LHH-19-120-C’ o

2 Origin Bruker BioSpin Gmbll

3 Solvent CDC13

4 Temperature 298.0 O‘

5 Number of Scans 274 (o)

6 Acquisition Time 1. 1010

7 Acquisition Date 2022-02-16T08:46:33 N\

8 Spectrometer Frequency 125.77 Ms

9 Spectral Width 29761. 9 4
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1 Title LHH-19-118-C135"’ o
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 298. 5 O‘
5 Number of Scans 31 (o)
6 Acquisition Time 1. 1010
7 Acquisition Date 2022-02-16T09:02:55 N\
8 Spectrometer Frequency 125.77 Ms
9 Spectral Width 29761. 9 4
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Parameter

1 Title

2 Origin

3 Solvent

4 Temperature

5 Number of Scans
6 Acquisition Time
7 Acquisition Date

Value

LHH-19-130-C

Bruker BioSpin Gmbll
CDC13

298. 2
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1.1010
2022-02-19T09:07:37

8 Spectrometer Frequency 125.77

9 Spectral Width
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Parameter Value
1 Title LHH-19-130-C135 o
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 296.9
5 Number of Scans 112
=
6 Acquisition Time 1. 1010 Ph
7 Acquisition Date 2022-02-20T16:23:49 N\M
8 Spectrometer Frequency 125.77 S
9 Spectral Width 29761.9 5
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Parameter

1 Title

2 Origin

3 Solvent

4 Temperature

5 Number of Scans
6 Acquisition Time
7 Acquisition Date

9 Spectral Width

Value

LHH-19-127-C

Bruker BioSpin Gmbll
CDC13
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Parameter Value
1 Title LHH-19-127-C135 OH
2 Origin Bruker BioSpin Gmbll
3 Solvent CDC13
4 Temperature 300. 0
5 Number of Scans 18
~
6 Acquisition Time 1. 3631 N Ph
7 Acquisition Date 2022-02-16T20:09:36 \M
8 Spectrometer Frequency 100. 61 S
9 Spectral Width 24038. 5 6
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