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1. General

'H NMR and *C NMR were recorded on a Bruker-400 MHz spectrometer. Proton chemical
shifts are reported in ppm downfield from tetramethylsilane or from the residual solvent as
internal standard in CDCls (& 7.26 ppm) and in (CD3).SO (2.50 ppm). Carbon chemical shifts
were internally referenced to the deuterated solvent signals in CDCIsz (6 77.0 ppm) and in
(CD3)2S0O (39.5 ppm). High-resolution mass spectra were recorded on a Thermo Scientific LTQ
Orbitrap ESI ion trap mass spectrometer. Reagents obtained from commercial sources are used
without further purification and all solvents were purified and dried according to standard
methods prior to use, unless stated otherwise.

2. D-A cyclopropanes 2 used in this study
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Donor-acceptor (D-A) cyclopropanes 2 used in this study were all prepared according to
literature procedures from the corresponding aromatic aldehydes through a sequence of
Knoevenagel condensation followed by a Corey-Chaykovsky cyclopropanation.[2l 23 %1 2p [4]
2c-2¢,B1 2F 51 2¢,[21 2h [61 2it1 2jl1 are all known compounds and the characterization data all
corresponded to the reported values.

3. Procedures for the preparation of 1,3-cyclohexanedione derived cyclic ketals 1

To a mixture of 1,3-cyclohexanedione (1.12 g, 10.0 mmol) and glycol (11.0 mmol) in toluene
(150 mL), TsOH (34.4 mg, 0.2 mmol) was added. The reaction mixture was heated to reflux for
24 h. Then, the solvent was removed in vacuo and the residue was purified by silica gel flash
chromatography (petrol ether : ethyl acetate = 4:1 ) to provide cyclic ketals 1.

1,4-Dioxaspiro[4.5]decan-7-one (1a)
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Flash chromatography (petroleum ether : ethyl acetate = 4:1); 687.2 mg (44%).

Colorless oil. tH NMR (400 MHz, CDCls): § = 1.79-1.88 (m, 4H, CH2>2), 2.29 (t, J = 5.6 Hz, 2H,
CHa), 2.55 (s, 2H, CHy), 3.88-3.96 (m, 4H, OCH2>2) ppm; *C NMR (100 MHz, CDCls): § =
20.0, 34.1, 40.1, 51.6, 64.6, 109.9, 207.5 ppm. HRMS (ESI): calcd. for CgH130s ([M + H]%)
157.0859, found 157.0857.

1,5-Dioxaspiro[5.5]Jundecan-8-one (1b)
0
)
9
1b

Flash chromatography (petroleum ether : ethyl acetate = 4:1); 663.8 mg (39%).

White solid. mp 97-99 °C. 'H NMR (400 MHz, CDCls): § = 1.65-1.74 (m, 2H, CH,), 1.76-1.83
(m, 2H, CHy), 2.05 (t, J = 5.9 Hz, 2H, CH>), 2.30 (t, J = 6.7 Hz, 2H, CH>), 2.74 (s, 2H, CH>),
3.82-3.92 (m, 4H, OCH2>2) ppm; *C NMR (100 MHz, CDCls): § = 19.3, 25.0, 32.2, 40.0, 49.0,
59.6, 99.7, 207.7 ppm. HRMS (ESI): calcd. for CoH1503 ([M + H]*) 171.1016, found 171.1020.

4. Procedures for the preparation of 1,3-cyclohexanedione derived cyclic thiol ketals 4

To a mixture of 1,3-cyclohexanedione (1.12 g, 10.0 mmol) and dithiols (11.0 mmol) in CH2Cl>
(100 mL), boron trifluoride diethyl ether complex (141.9 mg, 1.0 mmol) was added at room
temperature. The reaction mixture was stirred at the same temperature for 24 h. Then, the solvent
was removed in vacuo and the residue was purified by silica gel flash chromatography (petrol
ether : ethyl acetate = 4:1) to provide cyclic thiol ketals 4.

1,5-Dithiaspiro[5.5]undecan-8-one (4a)

O

Flash chromatography (petroleum ether : ethyl acetate = 4:1); 1.66 g (82%).
White solid. mp 115-117 °C.H NMR (400 MHz, CDCls): § = 1.87-2.09 (m, 4H, CH2>),
2.21-2.24 (m, 2H, CHy), 2.33 (t, J = 6.6 Hz, 2H, CH>), 2.76-2.82 (m, 2H, SCH>), 2.85-2.92 (m,
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2H, SCH>), 2.90 (s, 2H, CH>) ppm; HRMS (ESI): calcd. for CsH130S; ([M + H]") 203.0559,
found 203.0555.

1,4-Dithiaspiro[4.5]decan-7-one (4b)
0

es

S
4b

Flash chromatography (petroleum ether : ethyl acetate = 4:1); 1.30 g (69%).

White solid. mp 85-87 °C. 'H NMR (400 MHz, CDCls): § = 1.93-2.00 (m, 2H, CH>), 2.24-2.30
(m, 4H, CH2>®?), 2.87 (s, 2H, CHy), 3.27-3.33 (m, 4H, SCH2>2) ppm; *C NMR (100 MHz,
CDCls): 6 =24.9, 39.3, 39.9, 40.6, 57.6, 68.1, 206.8 ppm. HRMS (ESI): calcd. for CgH130S> ([M
+ H]") 189.0402, found 189.0405.

5. Procedures for the reactions of 1 and 2 to afford 3.

0/& o
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Genaral procedures for the reactions of 1 and 2 to afford 3 (A). To a mixture of 1 (0.18 mmol)
and D-A cyclopropanes 2 (0.15 mmol) in CH2Cl2 (1.0 mL), Cu(OTf)2 (5.4 mg, 0.015 mmol) was
added. The mixture was stirred at room temperature (25 °C) for 24 h. Then, the solvent was
removed in vacuo and the residue was purified by silica gel flash chromatography (petrol ether :
ethyl acetate = 4:1 to 2:1) to provide product 3.

Genaral procedures for the reactions of 1 and 2 to afford 3 (B). To a mixture of 1 (0.18
mmol), D-A cyclopropanes 2 (0.15 mmol), 4 A MS (100 mg), and Cu(OTf): (5.4 mg, 0.015
mmol), 1,2-dichloroethane (1.0 mL) was added under N2 atmosphere. The mixture was stirred 45
°C for 24 h. Then, the solvent was removed in vacuo and the residue was purified by silica gel
flash chromatography (petrol ether : ethyl acetate = 4:1 to 2:1) to provide product 3.

Genaral procedures for the reactions of 1 and 2 to afford 3 (C). To a mixture of 1 (0.18
mmol), D-A cyclopropanes 2 (0.15 mmol), 4 A MS (100 mg), and Cu(OTf). (5.4 mg, 0.015
mmol), CH2Cl. (1.0 mL) was added under N2 atmosphere. The mixture was stirred at room
temperature (25 °C) for 24 h. Then, the solvent was removed in vacuo and the residue was
purified by silica gel flash chromatography (petrol ether : ethyl acetate = 4:1 to 2:1) to provide
product 3.
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Procedure for a 5 mmol-scale reaction to synthesize 3a. To a mixture of 1,3-cyclohexanedione
derived cyclic ketal 1a (937.1 mg, 6.0 mmol) and D-A cyclopropanes 2a (1.32 g, 5.0 mmol) in
CHCI> (20.0 mL), Cu(OTf)2 (180.0 mg, 0.5 mmol) was added. The mixture was stirred at room
temperature (25 °C) for 24 h. Then, the mixture was diluted with CH,Cl, (20.0 mL), and washed
with saturated NaHCOs. The aqueous phase was extracted with CH2Cl2 (20 mL x 3). The organic
layers were combined, washed with brine, dried over Na,SO4, and concentrated. The residue was
purified by silica gel flash chromatography (petrol ether : ethyl acetate = 4:1 to 2:1) to provide
product 3a (1.93 g, 92%).

Dimethyl 2-(2-(4-methoxyphenyl)-2-(2-((3-oxocyclohex-1-en-1-yl)oxy)ethoxy)ethyl)malonate
(3a)

OMe

COOMe

Orj/ o0 COOMe
3a

Synthesized by the general procedure A; 58.6 mg (93%).

Colorless gum. *H NMR (400 MHz, CDCls): § = 1.93-2.00 (m, 2H, CH,), 2.18-2.36 (m, 4H,
CH>>), 259 (t, J = 6.7 Hz, 2H, CH), 3.46-3.51 (m, 1H, OCH>x%1/2), 3.53-3.58 (m, 1H,
OCH2x1/2), 3.61 (dd, J = 6.3 Hz, 8.1 Hz, 1H, CH), 3.70 (s, 3H, CHz), 3.72 (s, 3H, CH3), 3.79 (s,
3H, CHs3), 3.87 (t, J = 4.56 Hz, 2H, OCHy), 4.28 (dd, J = 4.3 Hz, 9.2 Hz, 1H, OCH), 5.28 (s, 1H,
CH), 6.87 (d, J = 8.7 Hz, 2H, ArH), 7.2 (d, J = 8.6 Hz, 2H, ArH) ppm; *C NMR (100 MHz,
CDCl3): 6 = 21.1, 28.9, 36.6, 37.1, 48.6, 52.5, 55.2, 66.1, 67.5, 79.6, 102.7, 113.9, 127.7, 132.6,
159.4, 169.6, 169.7, 177.9, 199.8 ppm. HRMS (ESI): calcd. for C22H290g ([M + H]*) 421.1857,
found 421.1854.

Dimethyl 2-(2-(2-((3-oxocyclohex-1-en-1-yl)oxy)ethoxy)-2-(p-tolyl)ethyl)malonate (3b)
Me

COOMe
OUO\/\O COOMe
3b
Synthesized by the general procedure A; 54.0 mg (89%).
Colorless gum. *H NMR (400 MHz, CDCls): § = 1.97 (quintet, J = 6.5 Hz, 2H, CHy), 2.22-2.35
(m, 6H, CH2>>3), 2.33 (s, 3H, CH3), 2.42 (t, J = 6.3 Hz, 2H, CH>), 3.48-3.52 (m, 1H, CH2x%1/2),

3.55-3.59 (M, 1H, CH,x1/2), 3.63 (dd, J = 6.2 Hz, 8.3 Hz, 1H, CH), 3.70 (s, 3H, CHs), 3.72 (s,
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3H, CHa), 3.87 (t, J = 4.5 Hz, 2H, CHy), 4.30 (dd, J = 4.3 Hz, 9.3 Hz, 1H, CH), 5.28 (s, 1H, CH),
7.13-7.19 (m, 4H, ArH) ppm; *C NMR (100 MHz, CDCls): & = 21.06, 21.11, 28.8, 36.7, 37.1,
48.6, 52.46, 52.48, 66.2, 67.5, 79.9, 102.7, 126.4, 129.2, 137.6, 137.7, 169.6, 169.7, 177.8,
199.6 ppm. HRMS (ESI): calcd. for Ca2H2s07 ([M + H]*) 405.1908, found 405.1913.

Dimethyl
2-(2-(4-(benzyloxy)phenyl)-2-(2-((3-oxocyclohex-1-en-1-yl)oxy)ethoxy)ethyl)malonate (3c)

O/\©
COOMe

o o
rj/ ~"0 COOMe
3

Cc

Synthesized by the general procedure A; 67.1 mg (90%).

White Solid. mp 114-116 °C. *H NMR (400 MHz, CDCls): & = 1.97 (quintet, J = 6.4 Hz, 2H,
CH2), 2.19-2.26 (m, 1H, CH>x1/2), 2.29-2.37 (m, 3H, CH2+ CH>x%1/2), 2.42 (t, J = 6.2 Hz, 2H,
CHy), 3.47-3.52 (m, 1H, CH>x1/2), 3.55-3.60 (m, 1H, CH>x1/2), 3.63 (dd, J = 6.2 Hz, 8.3 Hz, 1H,
CH), 2.96 (s, 3H, CH3), 3.73 (s, 3H, CHz3), 3.88 (t, J = 4.6 Hz, 2H, CH>), 4.29 (dd, J =4.3 Hz, 9.2
Hz, 1H, CH), 5.05 (s, 2H, OCH>), 5.29 (s, 1H, CH), 6.94-6.97 (m, 2H, ArH), 7.20-7.24 (m, 2H,
ArH), 7.30-7.44 (m, 5H, ArH) ppm; *C NMR (100 MHz, CDCls): & = 21.1, 28.9, 36.7, 37.1,
48.6, 52.5, 66.1, 67.5, 70.0, 79.6, 102.8, 114.8, 127.4, 127.7, 128.0, 128.5, 132.9, 136.8, 158.6,
169.6, 169.7, 177.7, 199.7 ppm. HRMS (ESI): calcd. for C2gH330s ([M + H]*) 497.2170, found
497.2166.

Dimethyl 2-(2-(2-((3-oxocyclohex-1-en-1-yl)oxy)ethoxy)-2-phenylethyl)malonate (3d)

COOMe

0 0
rj/ ~"0 COOMe
3d

Synthesized by the general procedure B; 45.1 mg (77%).

Colorless gum. *H NMR (400 MHz, CDCls): § = 1.9 (quintet, J = 6.4 Hz, 2H, CH>), 2.22-2.36 (m,
4H, CH2>RQ), 2.43 (t, J = 6.3 Hz, 2H, CH>), 3.49-3.55 (m, 1H, CH2*1/2), 3.58-3.63 (m, 1H,
CH2x1/2), 3.66 (dd, J = 6.1 Hz, 8.4 Hz, 1H, CH), 3.71 (s, 3H, CHz3), 3.74 (s, 3H, CHs), 3.89 (t, J
= 4.5 Hz, 2H, CHy), 4.35 (dd, J = 4.4 Hz, 9.1 Hz, 1H, CH), 5.30 (s, 1H, CH), 7.26-7.37 (s, 5H,
ArH) ppm; C NMR (100 MHz, CDCls): & = 21.1, 28.9, 36.7, 37.2, 48.6, 52.52, 52.54, 66.4,
67.5, 80.1, 102.8, 126.4, 128.1, 128.6, 140.8, 169.6, 169.7, 177.7, 199.7 ppm. HRMS (ESI): calcd.
for C21H2707 ([M + H]*) 391.1751, found 391.1754.
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Dimethyl  2-(2-(4-chlorophenyl)-2-(2-((3-oxocyclohex-1-en-1-yl)oxy)ethoxy)ethyl)malonate
(3e)

Cl

COOMe

Orj/ oo COOMe
3e

Synthesized by the general procedure B; 40.7 mg (64%).

Colorless gum. *H NMR (400 MHz, CDCls): § = 1.98 (quintet, J = 6.5 Hz, 2H, CH>), 2.19-2.31
(m, 2H, CH2), 2.34 (t, J = 6.6 Hz, 2H, CH>), 2.43 (t, J = 6.3 Hz, 2H, CH), 3.49-3.54 (m, 1H,
CH>x1/2), 3.56-3.61 (m, 1H, CH»>x1/2), 3.64 (dd, J = 6.1 Hz, 8.2 Hz, 1H, CH), 3.71 (s, 3H, CHa),
3.74 (s, 3H, CHa), 3.85-3.93 (m, 2H, CH>), 4.34 (dd, J = 4.6 Hz, 8.9 Hz, 1H, CH), 5.30 (s, 1H,
CH), 7.24-7.27 (m, 2H, ArH), 7.31-7.35 (m, 2H, ArH) ppm; 3C NMR (100 MHz, CDCls): § =
21.2,28.9, 36.7, 37.1, 48.5, 52.6, 66.6, 67.4, 79.5, 102.8, 127.8, 128.8, 133.8, 139.4, 169.5, 169.6,
177.6, 199.6 ppm. HRMS (ESI): calcd. for C21H26ClO7 ([M + H]") 425.1362, found 425.1364.

Diisopropyl
2-(2-(4-methoxyphenyl)-2-(2-((3-oxocyclohex-1-en-1-yl)oxy)ethoxy)ethyl)malonate (3f)
OMe

COOiPr

Orj/ Ov"0 COOIPr

3f

Synthesized by the general procedure A; 64.3 mg (90%).

Colorless gum. *H NMR (400 MHz, CDCls): § = 1.17 (dd, J = 6.2 Hz, 9.4 Hz, 12H, CH3>4), 1.90
(quintet, J = 6.4 Hz, 2H, CH>), 2.08-2.15 (m, 1H, CH>%1/2), 2.20-2.27 (m, 3H, CH2 + CH2x1/2),
2.37 (t, J = 6.2 Hz, 2H, CH»), 3.42-3.55 (m, 3H, CH2> + CH), 3.73 (s, 3H, CH3), 3.82-3.85 (m, 2H,
CHy), 4.23 (dd, J = 4.5 Hz, 9.2 Hz, 1H, CH), 4.97 (hep, J = 6.2 Hz, 2H, CH>?), 5.23 (s, 1H, CH),
6.81 (d, J = 8.7 Hz, 2H, ArH), 7.16 (d, J = 8.6 Hz, 2H, ArH) ppm; 3C NMR (100 MHz, CDCl5):
8 =20.9, 21.3, 21.35, 21.40, 21.5, 36.5, 36.8, 49.1, 55.0, 66.0, 67.4, 68.53, 68.54, 79.5, 102.5,
113.7, 127.5, 132.7, 159.2, 168.5, 168.6, 177.6, 199.4 ppm. HRMS (ESI): calcd. for C26H370s
(IM + H]*) 477.2483, found 477.2487.

Di(adamantan-2-yl)
2-(2-(4-methoxyphenyl)-2-(2-((3-oxocyclohex-1-en-1-yl)oxy)ethoxy)ethyl)malonate (3g)
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OMe

COO0(2-Ad)

Orj/ o0 COO(2-Ad)
39

Synthesized by the general procedure A; 82.2 mg (83%).

White Solid. mp 136-138 °C. *H NMR (400 MHz, CDCls): & = 1.52-1.55 (m, 4H, HAd),
1.71-1.86 (m, 16H, HAd), 1.95-1.98 (m, 10H, HAd), 2.31-2.34 (m, 4H, CH,>Q), 2.42 (t, J = 6.2
Hz, 2H, CH>), 3.52-3.64 (m, 3H, CH2+ CH), 3.80 (s, 3H, CH3), 3.86-3.90 (m, 2H, CH>), 4.29 (dd,
J = 4.6 Hz, 9.1 Hz, 1H, CH), 4.96 (d, J = 10.0 Hz, 2H, HAd), 5.28 (s, 1H, CH), 6.88 (d, J = 8.6
Hz, 2H, ArH), 7.22 (d, J = 8.6 Hz, 2H, ArH) ppm; 3C NMR (100 MHz, CDCls): § = 21.1, 26.8,
27.1, 28.9, 31.6, 31.78, 31.81, 31.9, 36.18, 36.21, 36.7, 37.18, 37.20, 49.8, 55.2, 66.2, 67.6, 78.06,
78.07, 79.9, 102.7, 113.9, 127.7, 132.9, 159.3, 168.6, 168.7, 177.8, 199.7 ppm. HRMS (ESI):
calcd. for C4oHs308 ([M + H]") 661.3735, found 661.3738.

Dimethyl 2-(2-(2-((3-oxocyclohex-1-en-1-yl)oxy)ethoxy)-2-(thiophen-2-yl)ethyl)malonate
(3h)

S
N COOMe

o) o)
rj/ ~"0 COOMe
3h

Synthesized by the general procedure A; 54.1 mg (91%).

Pale yellow gum. *H NMR (400 MHz, CDCls): & = 1.94-1.99 (quintet, J = 6.5 Hz, 2H, CH>),
2.30-2.49 (m, 6H, CH2>3), 3.55-3.69 (m, 3H, CH2+ CH), 3.71 (s, 3H, CHg), 3.72 (s, 3H, CHa),
3.88 (t, J =4.6 Hz, 2H, CH>), 4.64 (dd, J = 4.6 Hz, 9.2 Hz, 1H, CH), 5.28 (s, 1H, CH), 6.94-6.98
(m, 2H, ArH), 7.27 (s, 1H, ArH) ppm; *C NMR (100 MHz, CDCls): & = 21.1, 28.8, 36.7, 37.2,
48.4, 52.55, 52.57, 66.2, 67.4, 75.6, 102.8, 125.5, 125.6, 126.5, 144.3, 169.4, 169.5, 177.7, 199.6
ppm. HRMS (ESI): calcd. for C19H2507S ([M + H]") 397.1316, found 397.1319.

Dimethyl
2-(2-(1-(tert-butoxycarbonyl)-1H-indol-3-yl)-2-(2-((3-oxocyclohex-1-en-1-yl)oxy)ethoxy)ethy
l)malonate (3i)

0
oA,

COOMe

o o
Tj/ ~"0 COOMe
3i
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Synthesized by the general procedure A; 64.3mg (81%).

Pale yellow amorphous solid. *H NMR (400 MHz, CDCls): & = 1.67 (s, 9H, CH3>3), 1.91-1.98
(m, 2H, CHy), 2.30-2.39 (m, 4H, CH2>®), 2.40-2.62 (m, 2H, CHy), 3.56-3.70 (m, 3H, CH2+ CH),
3.71 (s, 3H, CHa), 3.73 (s, 3H, CHa), 3.88-3.91 (m, 2H, CHy), 4.66 (dd, J = 4.3 Hz, 9.5 Hz, 1H,
CH), 5.27 (s, 1H, CH), 7.20-7.26 (m, 1H, ArH), 7.30-7.34 (m, 1H, ArH), 7.53 (s, 1H, ArH), 7.70
(d, J = 7.8 Hz, 1H, ArH), 8.11 (d, J = 7.7 Hz, 1H, ArH) ppm; 3C NMR (100 MHz, CDCl3): § =
21.1, 28.1, 28.8, 35.1, 36.6, 48.5, 52.52, 52.54, 66.1, 67.5, 73.9, 83.9, 102.7, 115.3, 119.8, 120.1,
122.6, 123.7, 124.7, 128.2, 135.8, 149.4, 169.6, 169.7, 177.8, 199.7 ppm. HRMS (ESI): calcd. for
C28H3sNOg ([M + H]") 530.2385, found 530.2382.

Dimethyl 2-(2-(2-methoxyphenyl)-2-(2-((3-oxocyclohex-1-en-1-yl)oxy)ethoxy)ethyl)malonate
i)

MeO COOMe

o o
U ~"0 COOMe
5

J

Synthesized by the general procedure C; 45.4 mg (72%).

Colorless gum. *H NMR (400 MHz, CDCls): & = 1.96 (quintet, J = 6.4 Hz, 2H, CHy), 2.25-2.34
(m, 4H, CH2>?), 2.43 (t, J = 6.2 Hz, 2H, CHy), 3.55-3.57 (m, 1H, CH), 3.61-3.65 (m, 2H, CH2),
3.68 (s, 3H, CHs3), 3.72 (s, 3H, CHa), 3.80 (s, 3H, CHz), 3.88-3.92 (m, 2H, CH>), 4.80 (dd, J = 4.7
Hz, 8.1 Hz, 1H, CH), 5.29 (s, 1H, CH), 6.84 (d, J = 8.2 Hz, 1H, ArH), 6.96 (t, J = 7.5 Hz, 1H,
ArH), 7.24 (m, 1H, ArH), 7.37 (dd, J = 1.2 Hz, 7.5 Hz, 1H, ArH) ppm; *C NMR (100 MHz,
CDCls): 8 =21.1, 28.9, 35.5, 36.7, 48.7, 52.38, 52.43, 55.2, 66.6, 67.5, 73.8, 102.7, 110.2, 120.7,
126.4, 128.7, 128.8, 156.6, 169.7, 169.8, 177.8, 199.7 ppm. HRMS (ESI): calcd. for C22H290s
(IM + H]*) 421.1857, found 421.1855.

Dimethyl 2-(2-(3-methoxyphenyl)-2-(2-((3-oxocyclohex-1-en-1-yl)oxy)ethoxy)ethyl)malonate
(3k)

MeO

COOMe

o 0
U ~"0 COOMe
3k

Synthesized by the general procedure C; 46.6 mg (74%).

Colorless gum. *H NMR (400 MHz, CDCls): § = 1.98 (quintet, J = 6.5 Hz, 2H, CHy), 2.22-2.35

(m, 4H, CH2>), 2.43 (t, J = 6.3 Hz, 2H, CH>), 3.50-3.55 (m, 1H, CH), 3.60-3.68 (m, 2H, CH>),

3.71 (s, 3H, CHa), 3.74 (s, 3H, CHs3), 3.81 (s, 3H, CHz), 3.89-3.91 (m, 2H, CH>), 4.32 (dd, J = 4.5
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Hz, 9.0 Hz, 1H, CH), 5.30 (s, 1H, CH), 6.81-6.84 (m, 3H, ArH), 7.24-7.28 (m, 1H, ArH) ppm;
13C NMR (100 MHz, CDCls): § = 21.2, 28.9, 36.7, 37.1, 48.6, 52.5, 52.6, 55.2, 66.5, 67.5, 80.0,
102.8, 111.8, 113.4, 118.8, 129.7, 142.5, 159.9, 169.6, 169.7, 177.8, 199.7 ppm. HRMS (ESI):
calcd. for C22H290g ([M + H]") 421.1857, found 421.1853.

Dimethyl 2-(2-(3-methoxyphenyl)-2-((3-oxocyclohex-1-en-1-yl)oxy)ethyl)malonate (3k)
MeO

Q\ COOMe
¢) o] COOMe

3k’
Synthesized by the general procedure A; 49.7 mg (88%).
Colorless gum. *H NMR (400 MHz, CDCls): & = 1.92-1.96 (m, 2H, CH_), 2.25 (m, 2H, CHy),
2.37-2.53 (m, 4H, CH»>>), 3.52 (dd, J = 6.5 Hz, 8.0 Hz, 1H, CH), 3.73 (s, 3H, CH3), 3.74 (s, 3H,
CHs3), 3.79 (s, 3H, CHs3), 5.05 (dd, J = 4.7 Hz, 8.6 Hz, 1H, CH), 5.17 (s, 1H, CH), 6.75 (t, J = 1.8
Hz, 1H, ArH), 6.81 (dd, J = 4.6 Hz, 8.0 Hz, 2H, ArH), 7.23-7.27 (m, 1H, ArH) ppm; *C NMR
(100 MHz, CDCls): 6 = 21.0, 28.9, 36.5, 36.7, 48.3, 52.7, 52.8, 55.2, 78.0, 105.2, 111.3, 113.5,
117.8, 130.1, 140.3, 160.0, 169.0, 169.1, 175.9, 199.5 ppm. HRMS (ESI): calcd. for C2oH2507
(IM + H]*) 377.1595, found 377.1598.

Dimethyl
2-(2-(4-methoxyphenyl)-2-(3-((3-oxocyclohex-1-en-1-yl)oxy)propoxy)ethyl)malonate (3I)
OMe
0

@\ COOMe
o >"o COOMe

3l

Synthesized by the general procedure A; 60.6 mg (93%).

Colorless gum. *H NMR (400 MHz, CDCls): § = 1.87-1.97 (m, 4H, CH2 + CHy), 2.18-2.36 (m,
6H, CH2>3), 3.26-3.41 (m, 2H, OCH>), 3.58 (dd, J = 6.3 Hz, 8.3 Hz, 1H, CH), 3.70 (s, 3H, CH3),
3.72 (s, 3H, CHz3), 3.79 (s, 3H, CHa), 3.86 (td, J = 1.2 Hz, 6.2 Hz, 2H, OCH>), 4.18 (dd, J = 4.4
Hz, 9.2 Hz, 1H, CH), 5.33 (s, 1H, CH), 6.85 (d, J = 8.7 Hz, 2H, ArH), 7.16 (d, J = 8.7 Hz, 2H,
ArH) ppm; C NMR (100 MHz, CDCls): & = 21.1, 28.77, 28.78, 36.7, 37.1, 48.7, 52.5, 55.2,
64.5, 65.3, 79.2, 102.7, 113.9, 127.6, 133.1, 159.3, 169.6, 169.7, 177.9, 199.8 ppm. HRMS (ESI):
calcd. for C23H310s ([M + H]) 435.2013, found 435.2009.

Dimethyl  2-(2-(3-((3-oxocyclohex-1-en-1-yl)oxy)propoxy)-2-(thiophen-2-yl)ethyl)malonate
(3m)
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0 —

S
ij\ N coome
o >"0 COOMe
3m

Synthesized by the general procedure A; 56.6 mg (92%).

Colorless gum. *H NMR (400 MHz, CDCls): & = 1.88-1.96 (m, 4H, CH2>Q), 2.25-2.45 (m, 6H,
CH2>3), 3.33-3.38 (m, 1H, OCH,x1/2), 3.43-3.49 (m, 1H, OCH>x1/2), 3.58 (dd, J = 6.5 Hz, 8.1
Hz, 1H, CH), 3.70 (s, 3H, CHz3), 3.71 (s, 3H, CHg), 3.81-3.90 (m, 2H, OCH>), 4.52 (dd, J = 4.7
Hz, 9.1 Hz, 1H, CH), 5.32 (s, 1H, CH), 6.92-6.94 (m, 2H, ArH), 7.23-7.25 (m, 1H, ArH) ppm;
13C NMR (100 MHz, CDCls): = 21.1, 28.7, 28.8, 36.6, 37.2, 48.4, 52.5, 64.6, 65.2, 75.2, 102.7,
125.2, 125.3, 126.4, 144.8, 169.4, 169.5, 177.8, 199.7 ppm. HRMS (ESI): calcd. for C20H2707S
(IM + H]*) 411.1472, found 411.1478.

6. Procedures for the reactions of 4and 2 to afford 5.

o)
o S/}Z /A<COZR1 Cu(OTi), ArY\(002R1
s
4 2 n=1,2 n 5

Genaral procedures for the reactions of 4 and 2 to afford 5 (D). To a mixture of 4 (0.18 mmol)
and D-A cyclopropanes 2 (0.15 mmol) in CH2Cl2 (1.0 mL), Cu(OTf)2 (5.4 mg, 0.015 mmol) was
added. The mixture was stirred at room temperature (25 °C) for 12 h. Then, the solvent was
removed in vacuo and the residue was purified by silica gel flash chromatography (petrol ether :
ethyl acetate = 4:1 to 2:1) to provide product 5.

Genaral procedures for the reactions of 4 and 2 to afford 5 (E). To a mixture of 4 (0.18 mmol)
and D-A cyclopropanes 2 (0.15 mmol) in 1,2-dichloroethane (1.0 mL), Cu(OTf)2 (5.4 mg, 0.015
mmol) was added. The mixture was stirred at 45 °C for 12 h. Then, the solvent was removed in
vacuo and the residue was purified by silica gel flash chromatography (petrol ether : ethyl acetate
=4:11to 2:1) to provide product 5.

Procedure for a 5 mmol-scale reaction to synthesize 5a. To a mixture of 1,3-cyclohexanedione
derived cyclic thiol ketal 4a (1.21 g, 6.0 mmol) and D-A cyclopropanes 2a (1.32 g, 5.0 mmol) in
CHCI (20.0 mL), Cu(OTf)2 (180.0 mg, 0.5 mmol) was added. The mixture was stirred at room
temperature (25 °C) for 12 h. Then, the mixture was diluted with CH>Cl, (20.0 mL), and washed
with saturated NaHCOs. The aqueous phase was extracted with CH.Cl> (20 mL x 3). The organic
layers were combined, washed with brine, dried over Na>SOa, and concentrated. The residue was
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purified by silica gel flash chromatography (petrol ether : ethyl acetate = 4:1 to 2:1) to provide
product 5a (2.12 g, 91%).

Dimethyl
2-(2-(4-methoxyphenyl)-2-((3-((3-oxocyclohex-1-en-1-yl)thio)propyl)thio)ethyl)malonate
(5a)

OMe

O

ij\ COOMe
s "g COOMe
5a

Synthesized by the general procedure D; 66.5 mg (95%).

Colorless gum. *H NMR (400 MHz, CDCls): § = 1.73-1.81 (m, 2H, CHy), 1.96-2.04 (m, 2H,
CH?2), 2.30-2.49 (m, 8H, CH2>>4), 2.70-2.86 (m, 2H, CH>), 3.39 (dd, J = 6.5 Hz, 8.2 Hz, 1H, CH),
3.65 (s, 3H, CHz3), 3.72 (s, 3H, CH3), 3.73-3.77 (m,1H, CH), 3.78 (s, 3H, CHz), 5.78 (s, 1H, CH),
6.84 (d, J = 8.7 Hz, 2H, ArH), 7.18 (d, J = 8.7 Hz, 2H, ArH) ppm; *3C NMR (100 MHz, CDCls):
8 =228, 27.2, 29.4, 29.8, 30.8, 35.1, 37.2, 46.7, 49.6, 52.56, 52.57, 55.2, 114.0, 119.4, 128.8,
132.5, 158.9, 165.1, 169.20, 169.24, 195.5 ppm. HRMS (ESI): calcd. for C23H3106S2 ([M + H])
467.1557, found 467.1560.

Dimethyl 2-(2-((3-((3-oxocyclohex-1-en-1-yl)thio)propyl)thio)-2-(p-tolyl)ethyl)malonate (5b)
Me

0
@ COOMe
s "5 COOMe
5b

Synthesized by the general procedure D; 58.1 mg (86%).

Colorless gum. *H NMR (400 MHz, CDCls): § = 1.77 (quintet, J = 7.1 Hz, 2H, CH>), 1.96-2.02
(m, 2H, CHy), 2.31 (s, 3H, CHz), 2.35-2.49 (m, 8H, CH2>>4), 2.70-2.83 (m, 2H, CH>), 3.39 (dd, J
= 6.5 Hz, 8.2 Hz, 1H, CH), 3.65 (s, 3H, CH3), 3.71 (s, 3H, CH3), 3.73 (dd, J = 6.8 Hz, 8.8 Hz, 1H,
CH), 5.78 (s, 1H, CH), 7.10-7.15 (m, 4H, ArH) ppm; 2C NMR (100 MHz, CDCls): & = 21.0,
22.8, 27.1, 29.4, 29.8, 30.8, 35.0, 37.2, 47.0, 49.6, 52.5, 52.6, 119.4, 127.6, 129.4, 137.3, 137.6,
165.2, 169.20, 169.24, 195.6 ppm. HRMS (ESI): calcd. for C23H310sS, ([M + H]*) 451.1607,
found 451.1603.

Dimethyl
2-(2-(4-(benzyloxy)phenyl)-2-((3-((3-oxocyclohex-1-en-1-yl)thio)propyl)thio)ethyl)malonate
(5¢)
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ij\ COOMe
s "5 COOMe
5c

Synthesized by the general procedure D; 72.5 mg (89%).

Pale yellow Solid. mp 123-125 °C. *H NMR (400 MHz, CDCls): § = 1.76 (quintet, J = 7.1 Hz,
2H, CH>), 1.97 (quintet, J = 6.3 Hz, 2H, CH>), 2.30-2.48 (m, 8H, CH2>4), 2.70-2.82 (m, 2H,
CH?2), 3.40 (dd, J = 6.6 Hz, 8.1 Hz, 1H, CH), 3.63 (s, 3H, CHa), 3.70 (s, 3H, CHs), 3.74 (dd, J =
6.8 Hz, 8.8 Hz, 1H, CH), 5.02 (s, 2H, CHz), 5.78 (s, 1H, CH), 6.91 (d, J = 8.7 Hz, 2H, ArH), 7.18
(d, J = 8.7 Hz, 2H, ArH), 7.26-7.41 (m, 5H, ArH) ppm; *C NMR (100 MHz, CDCls): § = 22.6,
27.0, 29.2, 29.6, 30.6, 34.9, 37.0, 46.6, 49.4, 52.3, 52.4, 69.7, 114.8, 119.2, 127.2, 127.7, 128.3,
128.6. 132.7, 136.6, 158.0, 164.9, 168.95, 169.00, 195.2 ppm. HRMS (ESI): calcd. for
C29H3506S2 ([M + H]*) 543.1870, found 543.1877.

Dimethyl 2-(2-((3-((3-oxocyclohex-1-en-1-yl)thio)propyl)thio)-2-phenylethyl)malonate (5d)
0
ij\ COOMe
s "s COOMe
5d
Synthesized by the general procedure E; 51.7 mg (79%).
Colorless gum. *H NMR (400 MHz, CDCls): § = 1.73-1.84 (m, 2H, CH,), 1.97-2.05 (m, 2H,
CHy), 2.35-2.51 (m, 8H, CH2>>4), 2.62-2.83 (m, 2H, CHy), 3.42 (t, J = 7.2 Hz, 1H, CH), 3.66 (s,
3H, CHz3), 3.72 (s, 3H, CHg), 3.77 (t, J = 7.8 Hz, 1H, CH), 5.78 (s, 1H, CH), 7.22-7.33 (m, 5H,
ArH) ppm; 3C NMR (100 MHz, CDCls): § = 22.9, 27.1, 29.4, 29.9, 30.9, 35.0, 37.3, 47.4, 49.6,

52.60, 52.62, 119.5, 127.67, 127.73, 128.7, 140.8, 165.1, 169.2, 169.3, 195.6 ppm. HRMS (ESI):
calcd. for C22H2905S; ([M + H]*) 437.1451, found 437.1445.

Dimethyl
2-(2-(4-chlorophenyl)-2-((3-((3-oxocyclohex-1-en-1-yl)thio)propyl)thio)ethyl)malonate (5e)
Cl

0]

@ COOMe
s "s COOMe
5e
Synthesized by the general procedure E; 44.5 mg (63%).
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Pale yellow gum. *H NMR (400 MHz, CDCls): § = 1.78 (quintet, J = 7.1 Hz, 2H, CH), 2.01
(quintet, J = 6.2 Hz, 2H, CH>), 2.32-2.48 (m, 8H, CH2>>4), 2.75-2.90 (m, 2H, CH>), 3.40 (t, J =
7.3 Hz, 1H, CH), 3.67 (s, 3H, CHj3), 3.72 (s, 3H, CH3), 3.76 (t, J = 7.8 Hz, 1H, CH), 5.78 (s, 1H,
CH), 7.21-7.26 (m, 2H, ArH), 7.28 (d, J = 8.6 Hz, 2H, ArH) ppm; **C NMR (100 MHz, CDCls):
8 =229, 27.1, 29.4, 29.9, 30.9, 35.0, 37.3, 46.8, 49.5, 52.65, 52.68, 119.5, 128.9, 129.1, 133.3,
139.5, 165.0, 165.1, 169.06, 169.11, 195.6 ppm. HRMS (ESI): calcd. for C22H2sCIOsS; ([M +
H]") 471.1061, found 471.1067.

Diisopropyl
2-(2-(4-methoxyphenyl)-2-((3-((3-oxocyclohex-1-en-1-yl)thio)propyl)thio)ethyl)malonate (5f)
OMe

o)

ij\ COOIiPr
s "g COOiPr

5f

Synthesized by the general procedure D; 72.1 mg (92%).

Pale yellow gum. *H NMR (400 MHz, CDCls): § = 1.18-1.24 (m, 12H, CH3>4), 1.78 (quintet, J =
7.1 Hz, 2H, CH), 2.00 (quintet, J = 6.3 Hz, 2H, CH), 2.25-2.46 (m, 8H, CH2>>4), 2.74-2.84 (m,
2H, CH>), 3.25 (dd, J = 6.3 Hz, 8.6 Hz, 1H, CH), 3.75 (dd, J = 6.8 Hz, 9.1 Hz, 1H, CH), 3.78 (s,
3H, CHs), 4.96 (hep, J = 6.2 Hz, 1H, CH), 5.04 (hep, J = 6.3 Hz, 1H, CH), 5.78 (m, 1H, CH),
6.84 (d, J = 8.7 Hz, 2H, ArH), 7.18 (d, J = 8.7 Hz, 2H, ArH) ppm; *C NMR (100 MHz, CDCl3):
8 =21.46,21.51, 21.53, 21.60, 22.9, 27.2, 29.4, 29.9, 30.8, 35.0, 37.3, 46.7, 50.3, 55.2, 68.9, 69.0,
114.0, 119.5, 128.8, 132.8, 158.9, 165.2, 168.37, 168.42, 195.5 ppm. HRMS (ESI): calcd. for
C27H3006S: ([M + H]") 523.2183, found 523.2188.

Di(adamantan-2-yl)
2-(2-(4-methoxyphenyl)-2-((3-((3-oxocyclohex-1-en-1-ythio)propyl)thio)ethyl)malonate
(59)

OMe

0]

ij\ COO0(2-Ad)
s "s COO(2-Ad)

5g
Synthesized by the general procedure D; 90.1 mg (85%).
Pale yellow Solid. mp 148-150 °C.*H NMR (400 MHz, CDCls): & = 1.48-1.55 (m, 4H, HAd),
1.70-1.83 (m, 16H, HAd), 1.89-2.03 (m, 10H, HAd), 2.32-2.52 (m, 8H, CH2>4), 2.70-2.83 (m,
2H, CH>), 3.38 (dd, J = 6.2 Hz, 8.6 Hz, 1H, CH), 3.77 (dd, J =6.5 Hz, 9.0 Hz, 1H, CH), 3.79 (s,
3H, CHz3), 4.90 (s, 1H, HAd), 4.98 (s, 1H, HAd), 5.78 (s, 1H, CH), 6.84 (d, J = 8.7 Hz, 2H, ArH),
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7.19 (d, J = 8.7 Hz, 2H, ArH) ppm; *C NMR (100 MHz, CDCls): 5 = 22.8, 26.71, 26.73, 26.9,
27.0, 27.1, 29.3, 29.8, 30.7, 31.50, 31.52, 31.6, 31.65, 31.74, 35.3, 36.0, 36.06, 36.11, 37.06,
37.08, 37.2, 46.7, 50.6, 55.1, 78.05, 78.12, 113.9, 119.3, 128.7, 132.6, 158.8, 165.0, 168.1, 168.2,
195.3 ppm. HRMS (ESI): calcd. for CaiHssOsS2 ([M + H]*) 707.3435, found 707.3443.

Dimethyl
2-(2-((3-((3-oxocyclohex-1-en-1-yl)thio)propyl)thio)-2-(thiophen-2-yl)ethyl)malonate (5h)
'e) —

s
ij\ N COOMe
s7 "5 COOMe
5h

Synthesized by the general procedure D; 59.1 mg (89%).

Pale yellow gum. *H NMR (400 MHz, CDCls): § = 1.79-1.86 (m, 2H, CHy), 1.97-2.05 (m, 2H,
CHy), 2.37-2.54 (m, 8H, CH2>>4), 2.78-2.83 (m, 2H, CH>), 3.53 (dd, J = 6.8 Hz, 8.0 Hz, 1H, CH),
3.69 (s, 3H, CHg), 3.73 (s, 3H, CH3), 4.12 (dd, J = 7.2 Hz, 8.2 Hz, 1H, CH), 5.80 (s, 1H, CH),
6.89-6.90 (m, 2H, ArH), 7.22-7.24 (m, 1H, ArH) ppm; *C NMR (100 MHz, CDCls): & = 22.8,
27.1, 29.4, 29.9, 30.8, 35.9, 37.3, 42.6, 49.5, 52.7, 119.5, 125.2, 125.7, 126.5, 145.4, 165.1,
169.08, 169.14, 195.6 ppm. HRMS (ESI): calcd. for C20H270sS3 ([M + H]") 443.1015, found
443.1018.

Dimethyl
2-(2-(1-(tert-butoxycarbonyl)-1H-indol-3-yl)-2-((3-((3-oxocyclohex-1-en-1-yl)thio)propyl)thi
o)ethyl)malonate (5i)

0
o /%O/U\N

@ =~ COOMe
s "s COOMe

5i
Synthesized by the general procedure D; 70.8 mg (82%).
Yellow amorphous solid. *tH NMR (400 MHz, CDCls): § = 1.68 (s, 9H, CH3>3), 1.81 (quintet, J
= 7.1 Hz, 2H, CH>), 1.99 (quintet, J = 6.3 Hz, 2H, CH>), 2.36-2.39 (m, 4H, CH>>R), 2.46-2.64 (m,
4H, CH2>Q), 2.77 (td, J = 1.7 Hz, 7.0 Hz, 2H, CHy), 3.64 (t, J = 7.2 Hz, 1H, CH), 3.68 (s, 3H,
CHs), 3.73 (s, 3H, CH3), 4.06 (t, J = 7.7 Hz, 1H, CH), 5.76 (s, 1H, CH), 7.22-7.26 (m, 1H, ArH),
7.32 (td, J = 1.2 Hz, 7.3 Hz, 1H, ArH), 7.50 (s, 1H, ArH), 7.72 (d, J = 7.7 Hz, 1H, ArH), 8.11 (d,
J = 7.7 Hz, 1H, ArH) ppm; 3C NMR (100 MHz, CDCls): § = 22.8, 27.1, 28.2, 29.4, 30.8, 33.6,
37.2,39.4,49.7, 52.6, 84.0, 115.4, 119.5, 119.6, 120.0, 122.6, 123.7, 124.8, 128.4, 135.8, 149.5,
165.1, 169.2, 169.4, 195.6 ppm. HRMS (ESI): calcd. for CooH3sNO7S, ([M + H]*) 576.2084,
found 576.2089.
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Dimethyl
2-(2-(2-methoxyphenyl)-2-((3-((3-oxocyclohex-1-en-1-ythio)propyl)thio)ethyl)malonate (5j)

0
ij\ MeO COOMe
s "8 COOMe
5]

Synthesized by the general procedure D; 52.5 mg (76%).

Pale yellow gum. *H NMR (400 MHz, CDCls): § = 1.83 (quintet, J = 7.1 Hz, 2H, CH,), 2.00
(quintet, J = 6.2 Hz, 2H, CHy), 2.31-2.42 (m, 5H, CH2>>2.5), 2.46-2.56 (m, 3H, CH>XL.5),
2.77-2.84 (m, 2H, CH»), 3.38 (dd, J = 6.3 Hz, 8.4 Hz, 1H, CH), 3.64 (s, 3H, CH3), 3.72 (s, 3H,
CHs3), 3.79 (s, 3H, CH3), 4.35 (dd, J = 6.6 Hz, 8.9 Hz, 1H, CH), 5.80 (s, 1H, CH), 6.84 (d, J =8.2
Hz, 1H, ArH), 6.94 (t, J = 7.4 Hz, 1H, ArH), 7.21 (td, J = 1.7 Hz, 7.8 Hz, 1H, ArH), 7.36 (dd, J =
1.6 Hz, 7.6 Hz, 1H, ArH) ppm; 3C NMR (100 MHz, CDCls): § = 22.7, 27.1, 29.3, 29.9, 30.7,
34.5, 37.1, 39.1, 49.6, 52.31, 52.34, 55.3, 110.4, 119.3, 120.8, 127.9, 128.3, 128.7, 156.6, 165.2,

169.1, 169.2, 195.3 ppm. HRMS (ESI): calcd. for C23H3106S2 ([M + H]*) 467.1557, found
467.1558.

Dimethyl
2-(2-(3-methoxyphenyl)-2-((3-((3-oxocyclohex-1-en-1-yl)thio)propyl)thio)ethyl)malonate
(5K)

o MeO

ij\ COOMe
s "g COOMe
5k

Synthesized by the general procedure D; 52.5 mg (75%).

Pale yellow gum. *H NMR (400 MHz, CDCls): § = 1.79 (quintet, J = 7.1 Hz, 2H, CH>), 1.97-2.03
(m, 2H, CHy), 2.33-2.50 (m, 8H, CH2>>4), 2.71-2.85 (m, 2H, CH>), 3.42 (dd, J = 6.6 Hz, 8.1 Hz,
1H, CH), 3.67 (s, 3H, CH3), 3.73 (s, 3H, CHz), 3.75 (dd, J = 7.08 Hz, 8.5 Hz, 1H, CH), 3.80 (s,
3H, CHz3), 5.79 (s, 1H, CH), 6.77-6.80 (m, 1H, ArH), 6.82-6.85 (m, 2H, ArH), 7.23 (t, J = 7.8 Hz,
1H, ArH) ppm; *C NMR (100 MHz, CDCls): § = 22.9, 27.1, 29.4, 29.9, 30.9, 35.0, 37.3, 47.4,
49.6, 52.6, 55.2, 113.1, 113.2, 119.5, 120.1, 129.7, 142.4. 159.8, 165.2, 169.2, 169.3, 195.6 ppm.
HRMS (ESI): calcd. for C23H3106S2 ([M + H]") 467.1557, found 467.1560.

Dimethyl
2-(2-(4-methoxyphenyl)-2-((2-((3-oxocyclohex-1-en-1-yl)thio)ethyl)thio)ethyl)malonate (5I)
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OMe

COOMe

o S
U ~"g COOMe
51

Synthesized by the general procedure D; 61.7 mg (91%).

Colorless gum. *H NMR (400 MHz, CDCls): § = 1.96 (quintet, J = 6.4 Hz, 2H, CH>), 2.28-2.37
(m, 5H, CH2>2.5), 2.39-2.47 (m, 1H, CH2x1/2), 2.54 (t, J = 7.7 Hz, 2H, CHy), 2.73-2.82 (m, 2H,
CH>), 3.35 (dd, J = 6.4 Hz, 8.2 Hz, 1H, CH), 3.63 (s, 3H, CHz), 3.70 (s, 3H, CH3), 3.76 (s, 3H,
CHs), 3.80 (dd, J = 6.6 Hz, 9.0 Hz, 1H, CH), 5.69 (s, 1H, CH),, 6.83 (d, J = 8.7 Hz, 2H, ArH),
7.18 (d, J = 8.7 Hz, 2H, ArH) ppm; *C NMR (100 MHz, CDCls): § = 22.6, 29.0, 30.5, 30.6, 35.0,
37.1,46.9,49.4,52.4,52.5,55.1, 114.0, 119.3, 128.7, 132.1, 158.9, 164.2, 168.95, 169.00, 195.2
ppm. HRMS (ESI): calcd. for C22H2906S2 ([M + H]*) 453.1400, found 453.1398.

Dimethyl
2-(2-((2-((3-oxocyclohex-1-en-1-yl)thio)ethyl)thio)-2-(thiophen-2-yl)ethyl)malonate (5m)

S
N COOMe

o s
rj/ ~"g COOMe
5m

Synthesized by the general procedure D; 57.9 mg (90%).

Pale yellow gum. *H NMR (400 MHz, CDCls): § = 1.96-2.01 (m, 2H, CHy), 2.34-2.49 (m, 6H,
CH2>Q), 2.65 (m, 2H, CH>), 2.83-2.87 (m, 2H, CH>), 3.48-3.51 (m, 1H, CH), 3.68 (s, 3H, CH3),
3.72 (s, 3H, CHg), 4.17-4.21 (m, 1H, CH), 5.73 (s, 1H, CH), 6.88-6.93 (s, 2H, ArH), 7.23 (dd, J =
1.08, 5.0 Hz, 1H, ArH) ppm; **C NMR (100 MHz, CDCls): § = 22.6, 29.1, 30.4, 30.6, 35.8, 37.0,
42.7,49.2,52.5,119.3, 125.3, 125.9, 126.4, 144.9, 164.1, 168.8, 168.9, 195.2 ppm. HRMS (ESI):
calcd. for C19H2505S3 ([M + H]*) 429.0859, found 429.0862.

Dimethyl
2-(2-(1-(tert-butoxycarbonyl)-1H-indol-3-yl)-2-((2-((3-oxocyclohex-1-en-1-yl)thio)ethyl)thio)
ethyl)malonate (5n)

At

COOMe

o s
~"g COOMe
5n

Synthesized by the general procedure D; 68.2 mg (81%).
S17



Yellow amorphous solid. *H NMR (400 MHz, CDCls): § = 1.68 (s, 9H, CH3>3), 1.98 (quintet, J
= 6.4 Hz, 2H, CHy), 2.34-2.38 (m, 4H, CH>>R), 2.50-2.72 (m, 4H, CH>>?), 2.83-2.93 (m, 2H,
CHy), 3.62 (t, J = 7.4 Hz, 1H, CH), 3.68 (s, 3H, CHz), 3.73 (s, 3H, CHa), 4.14 (t, J = 7.7 Hz, 1H,
CH), 5.73 (s, 1H, CH), 7.22-7.26 (m, 1H, ArH), 7.30-7.34 (m, 1H, ArH), 7.51 (s, 1H, ArH), 7.73
(d, J = 7.6 Hz, 1H, ArH), 8.11 (d, J = 7.8 Hz, 1H, ArH) ppm; *C NMR (100 MHz, CDCls): § =
22.7, 28.1, 28.8, 30.70, 30.72, 33.6, 37.2, 39.8, 49.6, 52.65, 52.68, 84.1, 115.4, 119.3, 119.5,
120.0, 122.6, 123.9, 124.9, 128.3, 135.8, 149.4, 164.3, 169.2, 169.3, 195.4 ppm. HRMS (ESI):
calcd. for C2sH3sNO7S, ([M + H]") 562.1928, found 562.1933.

7. Stability test of 1a and 4a in the presence of Cu(OTf)2

To a mixture of 1,3-cyclohexanedione derived cyclic ketal 1a (93.7 mg, 0.6 mmol) in CDCls (2.0
mL), Cu(OTf), (21.6 mg, 0.06 mmol) was added. The mixture was stirred at room temperature
(25 °C) and monitored by TLC and crude *H NMR. No corresponding ring-opening product was
detected up to three days while partical decomposition of 1a was observed after 12 h.

To a mixture of 1,3-cyclohexanedione derived cyclic thiol ketal 4a (121.4 mg, 0.6 mmol) in
CDCls (2.0 mL), Cu(OTf)2 (21.6 mg, 0.06 mmol) was added. The mixture was stirred at room
temperature (25 °C) and monitored by TLC and crude *H NMR. No corresponding ring-opening
product was detected up to three days while partical decomposition of 4a was observed after 12
h.

These information suggested that the proposed O- or S- nucleophiles are kinetically unstable
under the reaction conditions, and in the presence of Lewis acid, they reacted quickly with D-A
cyclopropanes.

8. References

[1] R. Talukdar, D. P. Tiwari, A. Saha, M. K. Ghorai, Org. Lett. 2014, 16, 3954-3957.

[2] M. Dousset, J. L. Parrain, G. Chouraqui, Eur. J. Org. Chem. 2017, 35, 5238-5245.

[3] F. De Simone, T. Saget, F. Benfatti, S. Almeida, J. Waser, Chem. -Eur. J. 2011, 17,
14527-14538.

[4] D. Zhang,J. Zhong, L. Yin, Y. Chen,J. Man, Q. F. Zhang, J. Org. Chem. 2020, 85,
5778-5786.

[5] T. Nishikata, Y. Noda, R. Fujimoto, S. Ishikawa, Chem. Comm. 2015, 51, 12843-12846.

[6] F. Gonz&ez-Bobes, M. D. B. Fenster, S. Kiau, L. Kolla, S. Kolotuchin, M. Soumeillant, Adv.
Synth. Catal. 2008, 350, 813-816.

S18



Current Data Parameters

NAME zjc-48
EXPNO 2019122401
PROCNO 1
F2 - Acquisition Parameters
Date 20191224
Time 16.54
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
O FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 57
DW 60.800 usec
DE 6.50 usec
TE 291.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
h NUC1 1H
Pl 14.80 usec
PL1 -1.00 dB
PL1W 10.90985775 W
SFO1 400.1724712 MHz
F2 - Processing parameters
ST 32768
SF 400.1700153 MHz
WDW no
SSB 0
l} 1B 0 Hz
GB 0
I\ Ju PC 1.00
‘ ht ‘L@LA/U| ML w
R R R D D D R D I I I
9 8 7 6 5 4 3 2 1 0 ppm
~ o »
» oo N
%) ailall (s

S19


Administrator
图章


Voo
o
1a
T I L e A T T T T '
200 180 160 140 120 100 80 60 40 20 ppm

Current Data Parameters

NAME zjc-48
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PROCNO 1

F2 - Acquisition Parameters
Date 20191224

Time 18.45
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
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SOLVENT CDC13

NS 47

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 2050

DW 20.800 usec
DE 6.50 usec
TE 292.2 K
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======== CHANNEL fl ========
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======== CHANNEL f2 ========
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NUC2 1H
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PL13 17.68 dB
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F2 - Processing parameters
ST 32768

SF 100.6228403 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

S20


Administrator
图章


7.260
3.925
3.896
3.890
3.878
3.867
3.847
3.832
3.816
2.744
2.315
2.299
2.282
2.066
2.052
2.036
1.826
1.809
1.794
1.778
1.761
1.739
1.723
1.708
1.694
1.680
1.667
1.660

g¢:éS§§§§§§§§%\¢:ES§§§§§$§?Aé%égéé%égééégézLJ

Current Data Parameters

NAME zjc-93
EXPNO 2019122401
PROCNO 1
F2 - Acquisition Parameters
Date 20191224
Time 17.12
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
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NAME zjc-93
EXPNO 2019122402
PROCNO 1

F2 - Acquisition Parameters
Date 20191224

Time 18.49
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 73

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 2050

DW 20.800 usec
DE 6.50 usec
TE 292.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 9.90 usec
PL1 -1.10 dB
PL1W 40.29647064 W
SFO1 100.6328888 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6

NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.68 dB
PL13 17.68 dB
PL2W 10.90985775 W
PL12W 0.29499799 W
PL13W 0.14784923 W
SFO2 400.1716007 MHz
F2 - Processing parameters
ST 32768

SF 100.6228374 MHz
WDW no

SSB 0

LB 0 Hz

GB 0

PC 1.40
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EXPNO 2019122401
PROCNO 1
F2 - Acquisition Parameters
Date 20191224
Time 17.23
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RG 90.5
DW 60.800 usec
DE 6.50 usec
TE 291.5 K
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TDO 1
ES ======== CHANNEL fl ========
NUC1 1H
43 Pl 14.80 usec
PL1 -1.00 dB
PL1W 10.90985775 W
SFO1 400.1724712 MHz
F2 - Processing parameters
SI 32768
SF 400.1700156 MHz
WDW no
SSB 0
LB 0 Hz
| GB 0
| u | PC 1.00
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NAME y1-43
EXPNO 2019122402
PROCNO 1

F2 - Acquisition Parameters
Date 20191224

Time 19.02
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 64

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 2050

DW 20.800 usec
DE 6.50 usec
TE 292.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

P1 9.90 usec
PL1 -1.10 dB
PL1W 40.29647064 W
SFO1 100.6328888 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6

NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.68 dB
PL13 17.68 dB
PL2W 10.90985775 W
PL12W 0.29499799 W
PL13W 0.14784923 W
SFO2 400.1716007 MHz
F2 - Processing parameters
ST 32768

SF 100.6228396 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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NAME zjc—41 new
EXPNO 2020070601
PROCNO 1

F2 - Acquisition Parameters
Date 20200707

Time 1.32 h
INSTRUM spect
PROBHD 2108618 0256 (
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 3.9845889 sec
RG 45.2

DW 60.800 usec
DE 6.50 usec
TE 297.0 K

D1 1.00000000 sec
TDO 1

SFO1 400.1724712 MHz
NUC1 1H

PO 3.33 usec
Pl 10.00 usec
PLW1 15.00000000 w

F2 - Processing parameters
SI 32768

SF 400.1700089 MHz
WDW no

SSB 0

LB 0 Hz
GB 0

PC 1.00
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NAME zjc-41
EXPNO 2019122402
PROCNO 1

F2 - Acquisition Parameters
Date 20191224

Time 18.57
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 56

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 2050

DW 20.800 usec
DE 6.50 usec
TE 292.1 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 9.90 usec
PL1 -1.10 dB
PL1W 40.29647064 W
SFO1 100.6328888 MHz
======== CHANNEL f2 ========
CPDPRG([2 waltzl6

NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.68 dB
PL13 17.68 dB
PL2W 10.90985775 W
PL12W 0.29499799 W
PL13W 0.14784923 W
SFO2 400.1716007 MHz
F2 - Processing parameters
ST 32768

SF 100.6228410 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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PROCNO 1
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RG
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TDO 1
SFO1 400.1724712 MHz
NUC1 1H
PO 3.33 usec
Pl 10.00 usec
PLW1 15.00000000 w
F2 - Processing parameters
SI 32768
SF 400.1700089 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
' H . PC 1.00
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TD 65536
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AQ 1.3631488 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
TE 297.4 K
COOMe D1 2.00000000 sec
0 (Da\j//“a D11 0.03000000 sec
TDO 1
O COOMe SFO1 100.6328888 MHz
NUC1 13C
3a PO 3.33 usec
Pl 10.00 usec
PLW1 50.00000000 W
SFO2 400.1716007 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 90.00 usec
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PLW1 15.00000000 w
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3'3' TDO 1
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NAME y1-13
EXPNO 2019051702
PROCNO 1
F2 - Acquisition Parameters
Date 20190517
Time 16.38
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 192
DS 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3631488
RG 2050
DW 20.800
DE 6.50
TE 296.6
D1 2.00000000
D11 0.03000000
TDO 1
======== CHANNEL fl ====
NUC1 13C
P1 9.90
PL1 -1.10
PL1W 40.29647064
SFO1 100.6328888
======== CHANNEL f2 ====
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 90.00
PL2 -1.00
PL12 14.68
PL13 17.68
PL2W 10.90985775
PL12W 0.29499799
PL13W 0.14784923
SFO2 400.1716007
F2 - Processing parameters
ST 32768
SF 100.6228359
WDW EM
SSB 0

LB 1.00
GB 0

PC 1.40
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TD 65536
SOLVENT CDC13
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DS 4
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 2050
DW 20.800 usec
COOME DE 6.50 usec
TE 297.7 K
D1 2.00000000 sec
O~ D11 0.03000000 sec
O COOMe TDO 1
SFO1 100.6328888 MHz
NUC1 13C
3d PO 3.33 usec
Pl 10.00 usec
PLW1 50.00000000 W
SFO2 400.1716007 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 15.00000000 w
PLW12 0.18519001 w
PLW13 0.09314700 W
F2 - Processing parameters
ST 32768
SF 100.6228315 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
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NAME zjc-53 new rep
EXPNO 2020070901
PROCNO 1
F2 - Acquisition Parameters
Date 20200710
Cl Time 1.01 h
INSTRUM spect
PROBHD 2108618 0256 (
PULPROG zg30
TD 65536
SOLVENT CDC13
COOMe NS 16
O O g;H 8223 68% H
. z
~0 COOMe FIDRES 0.250967 Hz
AQ 3.9845889 sec
3 RG 203
e DW 60.800 usec
DE 6.50 usec
TE 296.9 K
D1 1.00000000 sec
TDO 1
SFO1 400.1724712 MHz
NUC1 1H
PO 3.33 usec
Pl 10.00 usec
PLW1 15.00000000 w
F2 - Processing parameters
ST 32768
SF 400.1700089 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
»H 'h .} | ‘ pC 1.00
| | H‘
U;dw }tM AN“H,JWJWMKA_J ‘Mwh_m\;JwaJka_u M
"""""""""""""" R R N N D R A
9 8 7 6 2 1 0 ppm

N|© (=] (0[O IWV|N|IO O O
=\ < QIR (N (NN
NN - =N N~ || N[NNI

S35


Administrator
图章


| Y R | N2/ N VA
cl
COOMe
© O o COOMe
3e
L M’ A ]
I ! I ! I ! I ! I ! I ! I I I I I
200 180 160 140 120 100 80 60 40 20 ppm

Current Data Parameters

NAME zjc-53 new rep
EXPNO 2020070903
PROCNO 1

F2 - Acquisition Parameters
Date 20200710

Time 2.35 h
INSTRUM spect
PROBHD 2108618 0256 (
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 522

DS 4

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 2050

DW 20.800 usec
DE 6.50 usec
TE 297.9 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 100.6328888 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 50.00000000 W
SFO2 400.1716007 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 15.00000000 w
PLW12 0.18519001 w
PLW13 0.09314700 W

F2 - Processing parameters
ST 32768

SF 100.6228300 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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2.242
2.235
2.116
1.920
1.904
1.888
1.188
1.172
1.164
1.148

=\ Nf—

Current Data Parameters

NAME y1l--15
EXPNO 2019052001
PROCNO 1
F2 - Acquisition Parameters
Date 20190521
Time 0.13
INSTRUM spect
PROBHD 5 mm PABBO BB-
c)hne PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
. FIDRES 0.125483 Hz
CQOOIPr AQ 3.9845889 sec
RG 64
(@) @) ) DW 60.800 usec
~0 COOIPr DE 6.50 usec
TE 296.9 K
D1 1.00000000 sec
3f TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.80 usec
PL1 -1.00 dB
PL1W 10.90985775 W
SFO1 400.1724712 MHz
F2 - Processing parameters
SI 32768
SF 400.1700147 MHz
WDW no
SSB 0
| ‘ ' LB 0 Hz
| \‘ m | | ”4] ” i “,‘ 1 oo .00
|| LA UM 1L A 1
""""" S L N L I
9 8 7 6 5 4 3 2 1 0 ppm
™| (o olo o|afm|e) = olo|o|< 0
ol (e oo olole|ele - ||| ©
AN [N [N (N[ |v [N N[ |~ |N s!
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Current Data Parameters

NAME y1l-15
EXPNO 2019052002
PROCNO 1

F2 - Acquisition Parameters
Date 20190521

Time 0.51
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 105

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 2050

DW 20.800 usec
DE 6.50 usec
TE 296.9 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

P1 9.90 usec
PL1 -1.10 dB
PL1W 40.29647064 W
SFO1 100.6328888 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6

NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.68 dB
PL13 17.68 dB
PL2W 10.90985775 W
PL12W 0.29499799 W
PL13W 0.14784923 W
SFO2 400.1716007 MHz
F2 - Processing parameters
ST 32768

SF 100.6228484 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40

S38


Administrator
图章


7.228
7.207
6.887
6.866
5.277
4.975
4.950
4.312

f
f
f

4.300

4.289
4.277

3.895
3.886
3.882
3.878

\\\“\“

3.873
3.864
3.796
3.638
3.622
3.617

3.601
3.555
3.521
2.438

2.423
2.407
2.338

2.323
2.305
1.977

1.962
1.946
1.855
1.848

1.826
1.806

e\ e

Current Data Parameters

NAME y1l-18 rep
EXPNO 2020070201
PROCNO 1
F2 - Acquisition Parameters
Date 20200702
Time 23.49 h
INSTRUM spect
PROBHD 7108618 0256 (
OMe PULPROG ~ zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
COO(2_Ad] SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 3.9845889 sec
© oo COO(2-Ad) RG 101
DW 60.800 usec
DE 6.50 usec
39 TE 296.6 K
D1 1.00000000 sec
TDO 1
SFO1 400.1724712 MHz
NUC1 1H
PO 3.33 usec
Pl 10.00 usec
H PLW1 15.00000000 w
.
f F2 - Processing parameters
‘ ST 32768
1 w SF 400.1700087 MHz
| WDwW no
| “ ‘ SSB 0
w LB 0 Hz
“HH\ | ‘ GB 0
,“‘w PC 1.00
“ | Wiy
“ | | 1 W]
i N, WU U |
""""""""" IR D N R D D DA I
8 7 6 5 4 3 2 1 0 ppm
™| o ol (o ol ([vw(N|w || (N |Ww
o e oo SHEIIG ole(No|N

S39


Administrator
图章


\\e] (o] ~ < ) o < <
e} ~ O O ™ o~ o ~ O~ O AHOOMEMANDOWOMANWWOWHOM~ENOMSMM
> ~ oo o N ™ o O?Cfo"fowuf(\f(\f“f(\fﬁ.@.(\fﬁoqw[\.?mf“fcfo‘?ﬁf Current Data Parameters
2 5 5% 7 S8 2 S PRENERG8SIRR8S8ARRRERER NANE y1-18 rep
EXPNO 2020070202
TV N VAN (7 1
F2 - Acquisition Parameters
Date 20200703
Time 1.08 h
INSTRUM spect
PROBHD 2108618 0256 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 310
DS 4
SWH 24038.461 Hz
C)hﬂe FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
TE 297.4 K
- D1 2.00000000 sec
COO{Z Ad) D11 0.03000000 sec
TDO 1
O O\,/\o COO(2-Ad) SFO1 100.6328888 MHz
NUC1 13C
PO 3.33 usec
39 Pl 10.00 usec
PLW1 50.00000000 W
SFO2 400.1716007 MHz
NUC2 1H
CPDPRG waltz65
PCPD2 90.00 usec
PLW2 15.00000000 W
PLW12 0.18519001 w
PLW13 0.09314700 W
F2 - Processing parameters
ST 32768
SF 100.6228330 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
L N | O B
I j I j I j I j I j I j I j I j I j I j I
200 180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters

NAME y1-10 new
EXPNO 2020070602
PROCNO 1
F2 - Acquisition Parameters
Date 20200706
Time 23.54 h
INSTRUM spect
PROBHD 2108618 0256 (
PULPROG zg30
a— TD 65536
SOLVENT CDC13
. s NS 16
COOMe DS 2
SWH 8223.685 Hz
FIDRES 0.250967 Hz
O O\,/\o COOMe AQ 3.9845889 sec
RG 161
DW 60.800 usec
3h DE 6.50 usec
TE 296.1 K
D1 1.00000000 sec
TDO 1
SFO1 400.1724712 MHz
NUC1 1H
PO 3.33 usec
Pl 10.00 usec
PLW1 15.00000000 w
F2 - Processing parameters
ST 32768
SF 400.1700089 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
\J JH “ PC 1.00
|
\wa‘ ‘ wg_,kmm_ﬁywhk, 4;4~ﬁw[“¥JWk_*ggwfgggm /i
""""" I R R D D D R A I |
9 8 7 6 2 1 0 ppm
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& = 30 3 NI o NEGwes © N Current Data Parameters
— — — — — o~~~ 0o 0w MmoMm N ~N NAME yl—lOnew
I A A
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200707
Time 1.59 h
INSTRUM spect
PROBHD 2108618 0256 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 159
DS 4
SWH 24038.461 Hz
FIDRES 0.733596 Hz
X0) 1.3631488 sec
RG 2050
— DW 20.800 usec
DE 6.50 usec
O TE 297.3 K
COOMe D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
O O\/\o COOMe SFO1 100.6328888 MHz
NUC1 13C
PO 3.33 usec
3h Pl 10.00 usec
PLW1 50.00000000 W
SFO2 400.1716007 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 15.00000000 w
PLW12 0.18519001 w
PLW13 0.09314700 W
F2 - Processing parameters
SI 32768
SF 100.6228344 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
N L :
L |
T j T j T j T j T j T j T j T j T j T j T
200 180 160 140 120 100 80 60 40 20 ppm
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7.715
7.695
7.532
7.319
7.317
7.299
7.296
7.260
7.243
7.240
7.223
7.205
5.268
4.675
4.664
4.651
4.640
3.905
3.897
3.891
3.889
3.883
3.875
3.733
3.715
3.707
3.699
3.691
3.680
3.671
3.598
3.594
2.581
2.410
2.385
2.370
2.354
2.328
2.313
2.295
1.959
1.943

S

T~

TN —

1.926
1.665

Current Data Parameters

NAME y1-32 new
EXPNO 2020070604
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200707
Time 0.46 h
INSTRUM spect
PROBHD 2108618 0256 (
0 PULPROG zg30
TD 65536
/P JJ\ SOLVENT CDC13
@] N NS 16
DS 2
— SWH 8223.685 Hz
COOMe FIDRES 0.250967 Hz
®) 0 AQ 3.9845889 sec
~7"0 COOMe RG 114
DW 60.800 usec
DE 6.50 usec
TE 297.0 K
D1 1.00000000 sec
TDO 1
SFO1 400.1724712 MHz
NUC1 1H
PO 3.33 usec
Pl 10.00 usec
PLW1 15.00000000 w
F2 - Processing parameters
ST 32768
SF 400.1700089 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
PC 1.00
] ‘
\L\ ol o
""""" IR D R
9 8 7 6 5 4 3 2 1 0 ppm
™) ([o~lo)x ~ ~ [ﬁ;rg‘iﬁrqw () (+|(©
CHIICA ST < < Q|9 CHAH BRI
Ol [v~|O|v|* o o N[ |~ «— || [ N|O®
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3 £ S8 3 pdIJIIAT S OEECHEY  dd® S8 oo o current Data Farameters
— o — o — >~~~ 0 0 0o RIS RN NAME y1-32 new
EXPNO 2020070601
PROCNO 1
F2 - Acquisition Parameters
Date 20200707
Time 0.41 h
INSTRUM spect
PROBHD 2108618 0256 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 200
DS 4
SWH 24038.461 Hz
0 FIDRES 0.733596 Hz
AQ 1.3631488 sec
/PJL RG 2050
DW 20.800 usec
O N DE 6.50 usec
— TE 296.9 K
COOMe D1 2.00000000 sec
0 O\//\ Dlé 0.03000000 sec
TD 1
O COOMe SFO1 100.6328888 MHz
NUC1 13C
3i PO 3.33 usec
Pl 10.00 usec
PLW1 50.00000000 W
SFO2 400.1716007 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 15.00000000 W
PLW12 0.18519001 w
PLW13 0.09314700 W
F2 - Processing parameters
SI 32768
SF 100.6228344 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
L " VW ‘m; ki U T:“JV. ‘l.
I j I j I j I I j I I I I I I
200 180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters

NAME y1-57 new
EXPNO 2020070601
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200707
Time 0.51 h
INSTRUM spect
PROBHD 2108618 0256 (
PULPROG zg30
TD 65536
SOLVENT CDC13
MeO COOMe ns 18
®) 0O SWH 8223.685 Hz
\_,/"\O COOMe FIDRES 0.250967 Hz
AQ 3.9845889 sec
RG 114
3- DW 60.800 usec
J DE 6.50 usec
TE 297.0 K
D1 1.00000000 sec
TDO 1
SFO1 400.1724712 MHz
NUC1 1H
PO 3.33 usec
Pl 10.00 usec
PLW1 15.00000000 w
F2 - Processing parameters
ST 32768
SF 400.1700089 MHz
WDW no
SSB 0
LB 0 Hz
v ‘ GB 0
H) | | N Jw \I - o
§N) B I O | RS |15 N
R D R D L D I D I DL I
9 8 7 6 5 4 3 2 1 0 ppm

o= @ |9 (922 QA2
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Current Data Parameters

— < NelNes] < w O nH — ™

~ [ee] o~ o~ ) ~wom o N ~ — O o O w oM W o < O Sy

o ~ %'% I © w0 o o o m.o.il\m.z N an Em. © NAME y1-57 new
2 ooaS 2 R T 403 Rl b®e mhbme oo & o~ gégggo 202007060%

F2 - Acquisition Parameters

Date 20200707
Time 2.45 h
INSTRUM spect
PROBHD 7Z108618 0256 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 200
DS 4
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
TE 297.4 K
D1 2.00000000 sec
o D11 0.03000000 sec
TDO 1
~"0 SFO1 100.6328888 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 50.00000000 W
SFO2 400.1716007 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 15.00000000 W
PLW12 0.18519001 W
PLW13 0.09314700 W
F2 - Processing parameters
ST 32768
SF 100.6228330 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
! L §
I
ppm
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7.280
7.260
6.883
6.864

7.241

e e )

6.841
6.840
6.821
6.818
5.296
4.340
4.329
4.317

4.306
3.910
3.908
3.898
3.887
3.807
3.742
3.711
3.675
3.659
3.654
3.639
3.626
3.616
3.539
2.451
2.435
2.419
2.354
2.339
2.321
2.304
2.297
2.290
2.281
2.279
2.269
2.258
1.995
1.979
1.963

AN
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Current Data Parameters

NAME zjc-47 new
EXPNO 2020070601
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200707
Time 1.08 h
INSTRUM spect
PROBHD 2108618 0256 (
MeO PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
COOMe DS 2
0 0 SWH 8223.685 Hz
FIDRES 0.250967 Hz
~ 0 COOMe AQ 3.9845889 sec
RG 114
DW 60.800 usec
3k DE 6.50 usec
TE 297.0 K
D1 1.00000000 sec
TDO 1
SFO1 400.1724712 MHz
NUC1 1H
PO 3.33 usec
Pl 10.00 usec
PLW1 15.00000000 w
F2 - Processing parameters
SI 32768
SF 400.1700089 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
| H m | .‘ | PC 1.00
) “‘lr | ‘m M,‘lu"”‘;‘\ Ld\”} ““J‘Ai‘“h/dld‘__/” ‘ iy
""""""""""""""""""" R R R D D
9 8 7 6 5 4 3 2 1 0 ppm
N~ (e ) FGféTfﬁ%EE%TGWOO N~|) (<
| |- o olo|lo|~|o|o|o = | QN[
- |l - GGG GRS Nl
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Current Data Parameters

NAME zjc—47 new
EXPNO 2020070602
PROCNO 1

F2 - Acquisition Parameters
Date 20200707

Time 5.11 h
INSTRUM spect
PROBHD 2108618 0256 (
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 600

DS 4

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 2050

DW 20.800 usec
DE 6.50 usec
TE 297.6 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 100.6328888 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 50.00000000 W
SFO2 400.1716007 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 15.00000000 w
PLW12 0.18519001 w
PLW13 0.09314700 W

F2 - Processing parameters
ST 32768

SF 100.6228300 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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7.268
7.260
7.248
7.229
6.823
6.818
6.803
6.798
6.759
6.755
6.749
5.173
5.064
5.053
5.043
5.031
3.788
3.738
3.733
3.537
3.521
3.517
3.501
2.490
2.474
2.469
2.453
2.443
2.440
2.428
2.419
2.413
2.408
2.403
2.398
2.277
2.273
2.261
2.256
2.242
1.962
1.948
1.941
1.932

Current Data Parameters

NAME yl-14 new
EXPNO 2020070601
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200707
Time 0.02 h
INSTRUM spect
PROBHD 2108618 0256 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 3.9845889 sec
MeO RG 161
DW 60.800 usec
DE 6.50 usec
TE 296.3 K
COOMe D1 1.00000000 sec
TDO 1
O (@] COOMe SFO1 400.1724712 MHz
. NUC1 1H
3k PO 3.33 usec
Pl 10.00 usec
PLW1 15.00000000 w
F2 - Processing parameters
ST 32768
SF 400.1700089 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
| ” PC 1.00
|
N “UL ! ‘LJ‘W‘ \AJ\A “W JL" “___,‘J\‘H\lf‘_J““ LLL"_JL A
""""" I R R D D D R A I |
9 8 7 6 5 4 3 1 0 ppm
o c:%: olo W |N| = (] (o
= 22 Qe Qe Q||
| [N~ = N |~ < |
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— o fee] o o~ < T ™M ~
0 ® o o N e @ o LIS RIS SN 5 2 Current Data Parameters
o [TolNe N} [o) o o ~ M- W0 .. . NAME yl-14 new
3 - 5 2 R NN BHHE om A o« EXPNO 2020070602
[V T VAWV 1
F2 - Acquisition Parameters
Date_ 20200707
Time 2.25 h
INSTRUM spect
PROBHD 2108618 0256 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 200
DS 4
SWH 24038.461 Hz
FIDRES 0.733596 Hz
X0) 1.3631488 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
MeO TE 297.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
COOMe SFO1 100.6328888 MHz
NUC1 13C
(@) Q COOMe PO 3.33 usec
. Pl 10.00 usec
3k PLW1 50.00000000 W
SFO2 400.1716007 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 15.00000000 w
PLW12 0.18519001 w
PLW13 0.09314700 W
F2 - Processing parameters
SI 32768
SF 100.6228315 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
! IR . i
, " . . ‘ i | A
T i T i T i T i T i T i T T T i T T
200 180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters

NAME zjc-84 new
EXPNO 2020070601
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200707
Time 1.36 h
INSTRUM spect
PROBHD 2108618 0256 (
PULPROG zg30
OMe TD 65536
SOLVENT CDC13
NS 16
C) DS 2
SWH 8223.685 Hz
FIDRES 0.250967 Hz
COOMe X0) 3.9845889 sec
RG 16l
o ~""0 COOMe DW 60.800 usec
DE 6.50 usec
3| TE 297.1 K
D1 1.00000000 sec
TDO 1
SFO1 400.1724712 MHz
NUC1 1H
PO 3.33 usec
Pl 10.00 usec
PLW1 15.00000000 w
F2 - Processing parameters
ST 32768
SF 400.1700089 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
\ ‘ A{ ‘ BC 1.00
I |
L ‘\__JLW N - ,ﬂu__ Jl\w‘ “v‘\‘ﬂ‘_}th‘lA_uL*‘].M o w‘m_,dw‘ MM .
""""""""" R N R N N D D I I
8 7 6 5 3 2 ppm
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OMe
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o7 ~""0 COOMe
3l
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200 180 160 140 120 100 80 60 40 20 ppm

Current Data Parameters

NAME zjc-84 new
EXPNO 2020070602
PROCNO 1

F2 - Acquisition Parameters
Date 20200707

Time 4.26 h
INSTRUM spect
PROBHD 2108618 0256 (
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 256

DS 4

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 2050

DW 20.800 usec
DE 6.50 usec
TE 297.4 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 100.6328888 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 50.00000000 W
SFO2 400.1716007 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 15.00000000 w
PLW12 0.18519001 w
PLW13 0.09314700 W

F2 - Processing parameters
ST 32768

SF 100.6228329 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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7.260
7.249
7.244
7.239
7.233
6.929
6.924
6.919
5.318
4.541
4.529
4.518
4.507
3.870
3.861
3.855
3.845
3.829
3.714
3.703
3.601
3.584
3.581
3.564
3.451
3.365
3.342
2.411
2.395
2.389
2.337
2.324
2.308
2.292
2.279
1.961
1.945
1.929
1.913
1.905
1.897
1.890

1.883
1.875

e ———==—=| N

Current Data Parameters

NAME zjc-85 rep
EXPNO 2019122401
PROCNO 1
F2 - Acquisition Parameters
Date 20191224
Time 16.50
INSTRUM spect
PROBHD 5 mm PABBO BB-
O —_— PULPROG zg30
TD 65536
S S SOLVENT CDC13
COOMe NS 16
DS 2
SWH 8223.685 Hz
o~ ~""0 COOMe FIDRES 0.125483 Hz
X0) 3.9845889 sec
RG 57
3rn DW 60.800 usec
DE 6.50 usec
TE 291.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.80 usec
PL1 -1.00 dB
PL1W 10.90985775 W
‘ SFO1 400.1724712 MHz
F2 - Processing parameters
SI 32768
’ SF 400.1700152 MHz
| WDW no
| o ] w 0
u\ ‘ m '\w ' W\ 1 | GB 0
‘;&Jt | | M Whu A ﬂig, I\ PC 1.00
"""""""""""""" R N R D D B
9 8 7 6 4 3 2 1 0 ppm
N~ (o N hl{éﬂi%ﬁi ESfiTFT w| (<
ol o =) o||olo|a|o|o|lo N |0
ollai - G IGIE RS ol |«
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—199.75
—177.82
169.47
169.38

<

——144.83
126.40
125.33
125.18

—102.67

77.31
76.99
76.68
75.18

——52.52
——48.42

0 —
7 CoOMe
o~ ~""0 COOMe
3m
|| ] e
i [ i [ i [ i [ i [ i [ [ i [ i [ i [ i
200 180 160 140 120 100 80 60 40 20 ppm

Current Data Parameters

NAME zjc-85 rep
EXPNO 2019122402
PROCNO 1

F2 - Acquisition Parameters
Date 20191224

Time 18.37
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 112

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 2050

DW 20.800 usec
DE 6.50 usec
TE 292.1 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 9.90 usec
PL1 -1.10 dB
PL1W 40.29647064 W
SFO1 100.6328888 MHz
======== CHANNEL f2 ========
CPDPRG([2 waltzl6

NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.68 dB
PL13 17.68 dB
PL2W 10.90985775 W
PL12W 0.29499799 W
PL13W 0.14784923 W
SFO2 400.1716007 MHz
F2 - Processing parameters
ST 32768

SF 100.6228410 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME zjc-12
EXPNO 2019050801
PROCNO 1
F2 - Acquisition Parameters
Date 20190510
Time 23.48
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
COOMe DS 2
SWH 8223.685 Hz
PN FIDRES 0.125483 Hz
S S COOMe AQ 3.9845889 sec
RG 71.8
5a DW 60.800 usec
DE 6.50 usec
TE 296.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.80 usec
PL1 -1.00 dB
PL1W 10.90985775 W
SFO1 400.1724712 MHz
F2 - Processing parameters
} ST 32768
SF 400.1700156 MHz
WDW no
‘ .\ SSB 0
LB 0 Hz
‘ PC 1.00
| | | L‘M ('. . n\ h
Wi Y YA NP n . ‘
""""" I R R D D D R A I |
9 8 7 6 5 4 3 2 1 0 ppm
co| (e 0 n(N|o|o 0 ‘aﬂ =1
o [N o Nfjo|o|o | |™| |™o(wv
-l o <l i+ ol oo lailed
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Current Data Parameters

NAME zjc-12
EXPNO 2019051002
PROCNO 1

F2 - Acquisition Parameters
Date 20190511

Time 1.02
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 264

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 2050

DW 20.800 usec
DE 6.50 usec
TE 296.3 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 9.90 usec
PL1 -1.10 dB
PL1W 40.29647064 W
SFO1 100.6328888 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6

NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.68 dB
PL13 17.68 dB
PL2W 10.90985775 W
PL12W 0.29499799 W
PL13W 0.14784923 W
SFO2 400.1716007 MHz
F2 - Processing parameters
ST 32768

SF 100.6228374 MHz
WDW no

SSB 0

LB 0 Hz

GB 0

PC 1.40
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7.150
7.145
7.135
7.129
7.116
7.095
5.780
3.752
3.735
3.731
3.713
3.647
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Current Data Parameters

NAME zjc-29 new
EXPNO 2020070601
PROCNO 1
F2 - Acquisition Parameters
Date 20200707
Time 0.06 h
INSTRUM spect
PROBHD 2108618 0256 (
Me PULPROG zg30
TD 65536
SOLVENT CDC13
0] NS 16
DS 2
SWH 8223.685 Hz
COOMe FIDRES 0.250967 Hz
AQ 3.9845889 sec
S S COOMe DW 60.800 usec
DE 6.50 usec
5b TE 296.4 K
D1 1.00000000 sec
TDO 1
SFO1 400.1724712 MHz
NUC1 1H
PO 3.33 usec
Pl 10.00 usec
PLW1 15.00000000 w
F2 - Processing parameters
ST 32768
SF 400.1700089 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
‘ PC 1.00
| | LN |
JAJ ‘ ‘MQJJ UM@JMMHJkﬂﬂia*J ‘
""""" I R R D D D R A I |
9 8 7 6 5 4 3 2 1 0 ppm
< o NN olfo[=]wv|~
() o ™m|N|S NI GRS
< - <l il |ailed
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Current Data Parameters
NAME zjc-29 new
EXPNO 2020070602
PROCNO 1
F2 - Acquisition Parameters
Date 20200707
Time 4.07 h
INSTRUM spect
PROBHD 2108618 0256 (
PULPROG zgpg30
TD 65536
Me SOLVENT cDC13
NS 200
O DS 4
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
COOMe RG 2050
DW 20.800 usec
AT DE 6.50 usec
S S COOMe TE 297.4 K
5b D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6328888 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 50.00000000 W
SFO2 400.1716007 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 15.00000000 w
PLW12 0.18519001 w
PLW13 0.09314700 W
F2 - Processing parameters
ST 32768
SF 100.6228361 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
‘ PC 1.40
N v o |
I j I j I j I j I j I j I j I j I j I j I
200 180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters
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NAME zjc-31 new
EXPNO 2020070601
PROCNO 1
F2 - Acquisition Parameters
Date 20200707
Time 1.23 h
INSTRUM spect
COCMe PROBHD 2108618 0256 (
PULPROG zg30
PN TD 65536
S S COOMe SOLVENT CDC13
NS 16
50 DS 2
SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 3.9845889 sec
RG 161l
DW 60.800 usec
DE 6.50 usec
TE 296.9 K
D1 1.00000000 sec
TDO 1
SFO1 400.1724712 MHz
NUC1 1H
PO 3.33 usec
Pl 10.00 usec
PLW1 15.00000000 w
F2 - Processing parameters
ST 32768
SF 400.1700084 MHz
WDW no
SSB 0
LB 0 Hz
‘ GB 0
U‘ ‘ |‘ ‘ “ PC 1.00
| L] 1N w W LT !
""""" I R R D D D R A I |
9 8 7 6 5 2 1 0 ppm

A 4 & oy e
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Current Data
NAME

EXPNO

PROCNO

F2 - Acquisit

Parameters
zjc-31
2019060302
1

ion Parameters

Date 20190604

Time 3.18
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 66

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 2050

DW 20.800 usec
DE 6.50 usec
TE 300.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

P1 9.90 usec
PL1 -1.10 dB
PL1W 40.29647064 W
SFO1 100.6328888 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6

NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.68 dB
PL13 17.68 dB
PL2W 10.90985775 W
PL12W 0.29499799 W
PL13W 0.14784923 W
SFO2 400.1716007 MHz
F2 - Processing parameters
ST 32768

SF 100.6228564 MHz
WDW no

SSB 0

LB 0 Hz

GB 0

PC 1.40
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Current Data Parameters

NAME zjc-18 new
EXPNO 2020070601
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200707
Time 1.16 h
{J INSTRUM spect
PROBHD 2108618 0256 (
PULPROG zg30
TD 65536
COOME SOLVENT CDC13
NS 16
SN COOMe DS 2
SWH 8223.685 Hz
5d FIDRES 0.250967 Hz
AQ 3.9845889 sec
RG 114
DW 60.800 usec
DE 6.50 usec
TE 296.9 K
D1 1.00000000 sec
TDO 1
SFO1 400.1724712 MHz
NUC1 1H
PO 3.33 usec
Pl 10.00 usec
PLW1 15.00000000 w
F2 - Processing parameters
ST 32768
SF 400.1700090 MHz
WDW no
‘ SSB 0
‘ LB 0 Hz
H GB 0

‘ pC 1.00
\

| |‘
‘M\ M ( a\ \‘

m bﬂ NMH M \MWJ{\JM\Q_#lﬂ\ |

o o (||~ (=] [=]w
N °. Q@R MIEERNN
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Current Data Parameters

NAME zjc-18 new
EXPNO 2020070602
PROCNO 1

F2 - Acquisition Parameters
Date 20200707

Time 4.41 h
INSTRUM spect
PROBHD 72108618 0256 (
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 360

DS 4

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 2050

DW 20.800 usec
DE 6.50 usec
TE 297.5 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 100.6328888 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 50.00000000 W
SFO2 400.1716007 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 15.00000000 W
PLW12 0.18519001 W
PLW13 0.09314700 w

F2 - Processing parameters
SI 32768

SF 100.6228330 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME zjc-39 new rep
EXPNO 2020070903
PROCNO 1
F2 - Acquisition Parameters
Date 20200710
Time 1.05 h
C' INSTRUM spect
PROBHD 2108618 0256 (
PULPROG zg30
0 TD 65536
SOLVENT CDC13
NS 16
COOMe DS 2
SWH 8223.685 Hz
FIDRES 0.250967 Hz
s ~""g COOMe A0 3.9845889 sec
RG 203
e DW 60.800 usec
DE 6.50 usec
TE 296.9 K
D1 1.00000000 sec
TDO 1
SFO1 400.1724712 MHz
NUC1 1H
PO 3.33 usec
Pl 10.00 usec
PLW1 15.00000000 w
F2 - Processing parameters
ST 32768
SF 400.1700089 MHz
WDW no
SSB 0
LB 0 Hz
‘ GB 0
\J H ‘ PC 1.00
| L )
al u ) N L. Y
""""" I R R D D D R A I |
9 8 7 6 5 4 3 2 1 0 ppm
N~ o u>anEﬁt;‘ ol ¢ [n|e
L =) = olo|o|o - |N| [
LY oS o] |l o] [l
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Current Data Parameters

NAME zjc-39 new rep
EXPNO 2020070904
PROCNO 1
F2 - Acquisition Parameters
Date 20200710
Time 2.50 h
INSTRUM spect
PROBHD 72108618 0256 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 200
DS 4
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
TE 297.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6328888 MHz
NUC1 13C
PO 3.33 usec
Pl 10.00 usec
PLW1 50.00000000 w
SFO2 400.1716007 MHz
NUC2 1H
CPDPRG([2 waltz65
PCPD2 90.00 usec
PLW2 15.00000000 W
PLW12 0.18519001 w
PLW13 0.09314700 W
F2 - Processing parameters
ST 32768
SF 100.6228330 MHz
WDW no
SSB 0
LB 0 Hz
GB 0

1.40
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80

40

20
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Current Data Parameters

NAME yl--16
EXPNO 2019052001
PROCNO 1
F2 - Acquisition Parameters
Date 20190521
OMe Time 0.17
INSTRUM spect
PROBHD 5 mm PABBO BB-
QO PULPROG zg30
TD 65536
. SOLVENT CDC13
COOQiPr NS 16
DS 2
SWH 8223.685 Hz
g "5 COOQIPr FIDRES 0.125483 Hz
X0) 3.9845889 sec
5f RG 64
DW 60.800 usec
DE 6.50 usec
TE 296.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.80 usec
PL1 -1.00 dB
PL1W 10.90985775 W
SFO1 400.1724712 MHz
F2 - Processing parameters
SI 32768
SF 400.1700153 MHz
WDW no
‘ ‘ \ ‘ ‘ SSB 0
L ; k
| GB
b;*Jk A | Jwt ‘Ljid tk_,wﬂmmjdmhwmwt MLLLWJ L pC 1.00
""""" R R N R R R L R I I
9 8 7 6 5 4 3 2 1 0 ppm

1.99
2.00
0.95
0.97
0.99
2.81
1.18
0.98
1.89
7.00
1.13
2.16
2.49
12.46
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NAME yl--16
EXPNO 2019052002
PROCNO 1
F2 - Acquisition Parameters
Date 20190521
Time 1.01
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 269
DS 4
OMe SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
C} RG 2050
DW 20.800 usec
DE 6.50 usec
i TE 297.0 K
COOIPr D1 2.00000000 sec
D11 0.03000000 sec
S COOIPr TR0 :
5f ======== CHANNEL fl ========
NUC1 13C
Pl 9.90 usec
PL1 -1.10 dB
PL1W 40.29647064 W
SFO1 100.6328888 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.68 dB
PL13 17.68 dB
PL2W 10.90985775 W
PL12W 0.29499799 W
PL13W 0.14784923 W
SFO2 400.1716007 MHz
F2 - Processing parameters
ST 32768
SF 100.6228359 MHz
| ] . ‘ | e WDW EM
v U f ! L " Wk * SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I ) I ) I ) I ) I ) I ) I ) I ) I ) I ) I
200 180 160 140 120 100 80 60 40 20 ppm
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7.199
7.178
6.851
6.829
5.777
4.983
4.898
3.785
3.770
3.763
3.747
3.399
3.383
3.377
3.362
2.795
2.778
2.760
2.743
2.413
2.399
2.394
2.384
2.377
2.367
2.359
2.010
1.994
1.979
1.962
1.952
1.920
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1.827
1.819
1.802
1.785
1.767
1.749
1.733
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Current Data Parameters

NAME zjc-22 rep
EXPNO 2020070201
PROCNO 1
F2 - Acquisition Parameters
Date 20200702
Time 23.54 h
thde INSTRUM spect
PROBHD 2108618 0256 (
CD PULPROG zg30
TD 65536
SOLVENT CDC13
COO(2-Ad) N 18
SWH 8223.685 Hz
AT N FIDRES 0.250967 Hz
S S 000(2 Ad} AQ 3.9845889 sec
59 RG 45.2
DW 60.800 usec
DE 6.50 usec
TE 296.6 K
D1 1.00000000 sec
TDO 1
SFO1 400.1724712 MHz
NUC1 1H
PO 3.33 usec
Pl 10.00 usec
PLW1 15.00000000 w
F2 - Processing parameters
ST 32768
’ w, SF 400.1700089 MHz
w‘ WDW no
MM SSB 0
H l ﬂ LB 0 Hz
‘ I \b\ ;‘ GB 0
| I | ! UM‘ o PC 1.00
| | “\ \h\ M\ ‘l' ‘““ ".H |‘ | | ‘r,“\ “
N 1 A U L U Y, W A LI
"""""""""""""" R R N N D R A
9 8 7 6 5 4 3 2 1 0 ppm
0| [w© o < (< N| (o | (e ™o
S| S S S|e NS =9 N[e]®
N | |N - = | < - N| |0 oo |
bl b o
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Current Data Parameters

NAME zjc-22
EXPNO 2019052202
PROCNO 1

F2 - Acquisition Parameters
Date 20190523

Time 0.46
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 151

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 2050

DW 20.800 usec
DE 6.50 usec
TE 297.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

P1 9.90 usec
PL1 -1.10 dB
PL1W 40.29647064 W
SFO1 100.6328888 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6

NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.68 dB
PL13 17.68 dB
PL2W 10.90985775 W
PL12W 0.29499799 W
PL13W 0.14784923 W
SFO2 400.1716007 MHz
F2 - Processing parameters
ST 32768

SF 100.6228447 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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7.260
7.239
7.233
7.230
7.228
7.224
6.904
6.899
6.898
6.893
5.794
4.117
4.114
3.732
3.695
3.544
3.527
3.524
3.507
2.809
2.796
2.523
2.515
2.506
2.498
2.488
2.485
2.480
2.467
2.441
2.437
2.423
2.421
2.409
2.401
2.398
2.383
2.365
2.017
2.002
1.986
1.828
1.810
1.793

e ————————a

Current Data Parameters

NAME zjc-19
EXPNO 2019051701
PROCNO 1
F2 - Acquisition Parameters
Date 20190517
Time 15.46
O INSTRUM spect
— PROBHD 5 mm PABBO BB-
PULPROG zg30
N coo TD 65536
Me SOLVENT CDC13
NS 16
W\.‘ DS 2
S S COOMe SWH 8223.685 Hz
FIDRES 0.125483 Hz
5h AQ 3.9845889 sec
RG 287
DW 60.800 usec
DE 6.50 usec
TE 296.3 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.80 usec
PL1 -1.00 dB
PL1W 10.90985775 W
SFO1 400.1724712 MHz
F2 - Processing parameters
ST 32768
SF 400.1700156 MHz
WDW no
SSB 0
LB 0 Hz
‘ GB 0
““ ‘ PC 1.00
\
\.;__;I ” | "“‘_M“‘“ W ;Uu m, ’\ w ‘” U““ U
B N D D D I D I I IR
9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters

NAME zjc-19
EXPNO 2019051702
PROCNO 1

F2 - Acquisition Parameters
Date 20190517

Time 16.19
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 169

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 2050

DW 20.800 usec
DE 6.50 usec
TE 300.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 9.90 usec
PL1 -1.10 dB
PL1W 40.29647064 W
SFO1 100.6328888 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.68 dB
PL13 17.68 dB
PL2W 10.90985775 W
PL12W 0.29499799 W
PL13W 0.14784923 W
SFO2 400.1716007 MHz
F2 - Processing parameters
ST 32768

SF 100.6228366 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME zjc-25 new
EXPNO 2020070601
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200707
Time 1.20 h
INSTRUM spect
PROBHD 2108618 0256 (
C) PULPROG zg30
/k JJ\ TD 65536
SOLVENT CDC13
O o N NS 16
— DS 2
SWH 8223.685 Hz
COOME FIDRES 0.250967 Hz
AQ 3.9845889 sec
s ~""s COOMe RG 114
DW 60.800 usec
5i DE 6.50 usec
TE 296.9 K
D1 1.00000000 sec
TDO 1
SFO1 400.1724712 MHz
NUC1 1H
PO 3.33 usec
Pl 10.00 usec
PLW1 15.00000000 w
F2 - Processing parameters
ST 32768
SF 400.1700089 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
\ ‘ PC 1.00
L

.
hm )

MU
JWVA

: 1.\U‘4.,lh,JLj\'J_
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Current Data Parameters

NAME zjc-25 new
EXPNO 2020070602
PROCNO 1

F2 - Acquisition Parameters
Date 20200707

Time 3.53 h
INSTRUM spect
PROBHD 2108618 0256 (
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 365

DS 4

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 2050

DW 20.800 usec
DE 6.50 usec
TE 297.5 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 100.6328888 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 50.00000000 W
SFO2 400.1716007 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 15.00000000 w
PLW12 0.18519001 w
PLW13 0.09314700 W

F2 - Processing parameters
ST 32768

SF 100.6228337 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME zjc-34 new
EXPNO 2020070601
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200707
Time 1.28 h
INSTRUM spect
PROBHD 2108618 0256 (
PULPROG zg30
'9) TD 65536
SOLVENT CDC13
NS 16
DS 2
MeO COOMe SWH 8223.685 Hz
FIDRES 0.250967 Hz
AT AQ 3.9845889 sec
S S COQOMe iy le1
fﬁ DW 60.800 usec
DE 6.50 usec
TE 296.9 K
D1 1.00000000 sec
TDO 1
SFO1 400.1724712 MHz
NUC1 1H
PO 3.33 usec
Pl 10.00 usec
PLW1 15.00000000 w
F2 - Processing parameters
ST 32768
SF 400.1700089 MHz
WDW no
‘ SSB 0
LB 0 Hz
GB 0
” \ ‘ l J\ H‘ l PC 1.00
\
10— L A e w ]
"""""""""""""" R R N N D R A
9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters

NAME zjc-34
EXPNO 2019061903
PROCNO 1

F2 - Acquisition Parameters
Date 20190620

Time 4.29
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 64

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 2050

DW 20.800 usec
DE 6.50 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 9.90 usec
PL1 -1.10 dB
PL1W 40.29647064 W
SFO1 100.6328888 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzlé

NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.68 dB
PL13 17.68 dB
PL2W 10.90985775 W
PL12W 0.29499799 W
PL13W 0.14784923 W
SFO2 400.1716007 MHz
F2 - Processing parameters
ST 32768

SF 100.6228491 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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6.795
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3.750
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3.729
3.671
3.442
3.425
3.422
3.405
2.795
2.777
2.759
2.460
2.454
2.442
2.437
2.421
2.417
2.406
2.401
2.389
2.385
2.368
2.363
2.019
2.003
1.987
1.805

1.787
1.770

T ee—— N ———

Current Data Parameters

NAME zjc-30 new
EXPNO 2020070601
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200707
Time 0.10 h
Meo INSTRUM spect
CD PROBHD 2108618 0256 (
PULPROG zg30
TD 65536
{:C)C)hﬂe SOLVENT CDC13
NS 16
DS 2
”h\\u//fx“ SWH 8223.685 Hz
S S COOMe FIDRES 0.250967 Hz
5k AQ 3.9845889 sec
RG 16l
DW 60.800 usec
DE 6.50 usec
TE 296.5 K
D1 1.00000000 sec
TDO 1
SFO1 400.1724712 MHz
NUC1 1H
PO 3.33 usec
Pl 10.00 usec
PLW1 15.00000000 w
F2 - Processing parameters
ST 32768
SF 400.1700090 MHz
WDW no
‘ SSB 0
| 1B 0 Hz
GB 0
‘ ' w | PC 1.00
h ‘\ |\ n\ J |
M_h;“ J WRAJ MMMAMmMJmJMu\4JW n L
"""""""""""""" R R N N D R A
9 8 7 6 5 4 3 2 1 0 ppm
co|(w©|n~ o N || ™| (v| [V~
oo o IR AGIE] - || |D|™
EIGES - | <Fled | il o] [edled
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Current Data Parameters

NAME zjc-30 new
EXPNO 2020070602
PROCNO 1

F2 - Acquisition Parameters
Date 20200707

Time 0.26 h
INSTRUM spect
PROBHD 2108618 0256 (
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 200

DS 4

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 1.3631488 sec
RG 2050

DW 20.800 usec
DE 6.50 usec
TE 296.6 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 100.6328888 MHz
NUC1 13C

PO 3.33 usec
Pl 10.00 usec
PLW1 50.00000000 W
SFO2 400.1716007 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 15.00000000 w
PLW12 0.18519001 w
PLW13 0.09314700 W

F2 - Processing parameters
ST 32768

SF 100.6228323 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME y1l-48 rep
EXPNO 2020070201
PROCNO 1
F2 - Acquisition Parameters
Date 20200703
OMe Time 0.03 h
INSTRUM spect
PROBHD 2108618 0256 (
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
COOMe i ¢
@) S SWH 8223.685 Hz
\/\s COOMe FIDRES 0.250967 Hz
AQ 3.9845889 sec
RG 45.2
51 DW 60.800 usec
DE 6.50 usec
TE 296.7 K
D1 1.00000000 sec
TDO 1
SFO1 400.1724712 MHz
NUC1 1H
PO 3.33 usec
Pl 10.00 usec
PLW1 15.00000000 w
F2 - Processing parameters
SI 32768
SF 400.1700087 MHz
WDW no
‘ SSB 0
LB 0 Hz
GB 0
‘ ‘ IH ’ h “ " IM PC 1.00
U}\ ”\ “\ . Qlﬂ““,,“‘“.“‘d U_\w‘ u\l “_‘w‘lu‘v‘m‘rlxl.‘ \lj __/\M J}‘L“\ I
"""""""""""""""""""""""""""" [ I I
6 4 3 2 0 ppm
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Current Data Parameters

NAME y1-48
EXPNO 2019061902
PROCNO 1

F2 - Acquisition Parameters
Date 20190620

Time 5.37
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 96

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 2050

DW 20.800 usec
DE 6.50 usec
TE 298.2 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C

Pl 9.90 usec
PL1 -1.10 dB
PL1W 40.29647064 W
SFO1 100.6328888 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6

NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.68 dB
PL13 17.68 dB
PL2W 10.90985775 W
PL12W 0.29499799 W
PL13W 0.14784923 W
SFO2 400.1716007 MHz
F2 - Processing parameters
ST 32768

SF 100.6228484 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME y1l-60 rep
EXPNO 2020070201
PROCNO 1
F2 - Acquisition Parameters
Date 20200702
Time 23.41 h
INSTRUM spect
PROBHD 72108618 0256 (
- PULPROG zg30
TD 65536
AN S COOME SOLVENT CDC13
NS 16
C} S DS 2
\\/A‘S CDOME SWH 8223.685 Hz
FIDRES 0.250967 Hz
AQ 3.9845889 sec
RG 90.5
5m W 60.800 usec
DE 6.50 usec
TE 296.5 K
D1 1.00000000 sec
TDO 1
SFO1 400.1724712 MHz
NUC1 1H
PO 3.33 usec
Pl 10.00 usec
PLW1 15.00000000 w
F2 - Processing parameters
ST 32768
SF 400.1700089 MHz
WDW no
SSB 0
LB 0 Hz
GB 0
# . PC 1.00
J A‘ | m w ‘ ﬂ .N“ Mt

0| [+ o | (O |N N0 N
oo S ollelele] [=|e|N| o
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NAME y1-60
VI \/ [NV
PROCNO 1
F2 - Acquisition Parameters
Date 20190620
Time 5.28
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 134
DS 4
SWH 24038.461 Hz
pr— FIDRES 0.366798 Hz
AQ 1.3631488 sec
D RG 2050
(:CJCJHHE DW 20.800 usec
DE 6.50 usec
O‘ S TE 298.3 K
\\,/’“\S COOMe D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
5m ======== CHANNEL fl ========
NUC1 13C
Pl 9.90 usec
PL1 -1.10 dB
PL1W 40.29647064 W
SFO1 100.6328888 MHz
======== CHANNEL f2 ========
CPDPRG([2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 -1.00 dB
PL12 14.68 dB
PL13 17.68 dB
PL2W 10.90985775 W
PL12W 0.29499799 W
PL13W 0.14784923 W
SFO2 400.1716007 MHz
F2 - Processing parameters
ST 32768
SF 100.6228506 MHz
WDW EM
SSB 0
Al LB 1.00 Hz
GB 0
PC 1.40
I ) I ) I ) I ) I ) I ) I ) I ) I ) I ) I )
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME y1-49 new
EXPNO 2020070201
PROCNO 1
F2 - Acquisition Parameters
Date 20200702
Time 23.58 h
O INSTRUM spect
PROBHD 2108618 0256 (
J.L PULPROG 2930
O N TD 65536
SOLVENT CDC13
— NS 16
COOMe DS 2
SWH 8223.685 Hz
9] S FIDRES 0.250967 Hz
~" g COOMe A0 3.9845889 sec
RG 101
5" DW 60.800 usec
DE 6.50 usec
TE 296.6 K
D1 1.00000000 sec
TDO 1
SFO1 400.1724712 MHz
NUC1 1H
PO 3.33 usec
Pl 10.00 usec
PLW1 15.00000000 w
F2 - Processing parameters
SI 32768
SF 400.1700089 MHz
WDW no
SSB 0
LB 0 Hz
\ GB 0
| | ‘ H) | PC 1.00
| |
Lk | Lo
"""""""""""""""""""""""""""" R N R R
7 5 4 2 ppm
N| (e[| o <[ (0] oo~ [=|[oo
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2 S8 SR R PN GN2 3508888 NAME y1-49 new
EXPNO 2020070202
Vi W TV VTN 1
F2 - Acquisition Parameters
Date 20200703
Time 0.33 h
INSTRUM spect
PROBHD 72108618 0256 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 308
DS 4
SWH 24038.461 Hz
C} FIDRES 0.733596 Hz
AQ 1.3631488 sec
/P)L RG 2050
O N DW 20.800 usec
DE 6.50 usec
TE 297.3 K
—= COOMe D1 2.00000000 sec
D11 0.03000000 sec
c} S TDO 1
\/\S COOMe SFO1 100.6328888 MHz
NUC1 13C
PO 3.33 usec
5n P1 10.00 usec
PLW1 50.00000000 w
SFO2 400.1716007 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 15.00000000 w
PLW12 0.18519001 w
PLW13 0.09314700 W
F2 - Processing parameters
ST 32768
SF 100.6228345 MHz
WDwW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I i I i I i I i I I i I i I i I I
200 180 160 140 120 80 60 40 20 ppm
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