Electronic Supplementary Material (ESI) for Organic Chemistry Frontiers.
This journal is © the Partner Organisations 2022

Supporting Information
Regio- and stereo-selective construction of cis-indeno[1,2-c]isoxazoles
via C—H allylation/1,3-dipolar cycloaddition cascade

Man Zhu, Yanan Zhang, Miaomiao Tian, Xingwei Li, Bingxian Liu,* and Junbiao Chang "~

1 NMPA Key Laboratory for Research and Evaluation of Innovative Drug, Collaborative
Innovation Center of Henan Province for Green Manufacturing of Fine Chemicals, School
of Chemistry and Chemical Engineering, Henan Normal University, Xinxiang, Henan
453007, China

Table of Contents

1. General INFOIMALION. ......oiiiiieicee et b e bbb ens 2
2. General Procedures for the Preparation of SUDSErates...........ccccoveiiiiiiieccc e 2
3. EXPEIMENTAl SECLION ......eviiiieiice ettt ettt b neens 6
4. MECNANISTIC STUIES ...e.veeerieiieierie ettt ettt st r bbbt neste e eens 13
5. X-RAY CryStal SIIUCIUIES .....cueeiiiiiieeieiieie ettt see sttt st ne st srenneneas 20
T 2 (=] (=] €] =SOSR 24
7. CharaCterization Data...........ccovevrerierieisese ettt see st e s et st saerestesresreneas 25
8. NMR Spectrum and Mass SPECLIOSCOPY......cervrueirueirieierieterisieesiere sttt sb et sesbe b s 41



1. General Information

All chemicals were obtained from commercial sources and were used as received unless otherwise
noted. All the reactions were carried out under argon atmosphere using standard Schlenk technique.
The *H NMR spectra were recorded on a 400 MHz or 600 MHz NMR spectrometer. The *C NMR
spectra were recorded at 100 MHz or 150 MHz. The °F NMR spectra were recorded at 565 MHz.
Chemical shifts were expressed in parts per million (8) downfield from the internal standard TMS, and
were reported as s (singlet), d (doublet), t (triplet), dd (doublet of doublet), dt (doublet of triplet), m
(multiplet), brs (broad singlet), etc. The residual solvent signals were used as references and the
chemical shifts were converted to the TMS scale. HRMS spectra were obtained on an Agilent Q-TOF
6540 spectrometer. Column chromatography was performed on silica gel (300-400 mesh). HPLC
analysis was performed using the corresponding commercial chiral columns as stated in the
experimental procedures at 30 <C with the UV detector at 254 nm. The vinylethylene carbonates 2a and
5a were purchased from commercial sources, and other vinylethylene carbonates 3a, 4a, were prepared
by following a literature procedure.* The arylnitrones were prepared according to the literature report.?
The azomethine imines were prepared according to the literature reports.3

2. General Procedures for the Preparation of Substrates

(1) The Preparation of 3-Int
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2-[(2E)-4-Hydroxy-2-buten-1-yl]benzaldehyde was prepared by following a literature procedure®.
N-tert-Butylhydroxylamine hydrochloride (4.0 mmol) and the aldehyde (4.0 mmol) were dissolved in
anhydrous DCM (20 mL). The reaction mixture was cooled down to 0 °C and pyrrolidine (4.8 mmol)
was added dropwise. The reaction was stirred at room temperature. After the reaction was finished as
judged by TLC (3 h), the solvent was then removed under reduced pressure to give a crude product.
Purification by silica gel column chromatography with petroleum and ethyl acetate as eluent (PE: EA =
3: 1) to afford the pure product 3-Int. Colourless oil, (683 mg, 69%); 'H NMR (400 MHz, CDCls) §
9.08 — 8.92 (m, 1H), 7.65 (s, 1H), 7.26 — 7.21 (m, 2H), 7.13 — 7.08 (dd, m, 1H), 5.82 — 5.61 (m, 1H),
5.56 —5.34 (m, 1H), 3.95 (dd, J = 5.6, 1.0 Hz, 2H), 3.37 (dd, J = 6.0, 1.0 Hz, 2H), 2.38 (s, 1H), 1.51 (s,
9H). 3C NMR (101 MHz, CDCls) § 138.4, 131.1, 130.1, 129.8, 129.1, 128.4, 127.4, 126.8, 71.2, 62.9,
36.8, 28.3). HRMS (ESI): m/z calcd. for [C1sH2:NNa,O2, M+Na] + : 270.1465; found: 270.1459.

(2) The preparation of complex bioactive molecules
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The corresponding aldehydes was prepared by following a literature® procedure,
N-tert-Butylhydroxylamine hydrochloride (5.0 mmaol) and the aldehydes (5.0 mmol) were dissolved in
anhydrous DCM (20 mL). The reaction mixture was cooled down to 0 °C and pyrrolidine (6.0 mmol)
was added dropwise. The reaction was stirred at room temperature. After the reaction was finished as
judged by TLC (1-4 h), the solvent was then removed under reduced pressure to give a crude product.
Purification by silica gel column chromatography with petroleum and ethyl acetate as eluent (PE: EA =
1:1-6:1) to afford the corresponding pure products.
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The corresponding aldehydes was prepared by following a literature® procedure,
N-tert-Butylhydroxylamine hydrochloride (5.0 mmol) and the aldehydes (5.0 mmol) were dissolved in
anhydrous DCM (20 mL). The reaction mixture was cooled down to 0 °C and pyrrolidine (6.0 mmol)
was added dropwise. The reaction was stirred at room temperature. After the reaction was finished as
judged by TLC (1-4h), the solvent was then removed under reduced pressure to give a crude product.
Purification by silica gel column chromatography with petroleum and ethyl acetate as eluent (PE: EA =
1:1-6:1) to afford the corresponding pure products.

Characterizations of substrates: White solid, (5 mmol, 1.067 g, 50%); M.p.:76-79 <C. *H NMR (400
MHz, CDCls) & 8.35 (d, J = 8.8 Hz, 2H), 7.57 (s, 1H), 7.12 (d, J = 8.8 Hz, 2H), 7.03 (d, J = 7.4 Hz, 1H),
6.69 (d, J = 7.4 Hz, 1H), 6.65 (s, 1H), 4.01 (t, J = 4.8 Hz, 2H), 2.33 (s, 3H), 2.20 (s, 3H), 1.97 — 1.86
(m, 4H), 1.64 (s, 9H), 1.40 (s, 6H). *3C NMR (101 MHz, CDCls) & 176.0, 156.8, 151.9, 136.5, 130.3,
130.0, 129.0, 128.6, 123.6, 121.6, 120.8, 111.9, 70.8, 67.7, 42.5, 37.1, 28.3, 25.2, 25.1, 21.4, 15.8.
HRMS (ESI): m/z calcd. for [C2sH3sNNaO4, M+Na]* : 448.2458; found: 448.2450.
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Characterizations of substrates: White solid, (3.1 mmol, 1.043 g, 74%); M.p.:137 - 139 <C. 'H NMR
(400 MHz, CDCls) & 8.43 (d, J = 8.4 Hz, 2H), 8.25 (d, J = 8.4 Hz, 2H), 7.69 (s, 1H), 7.58 (d, J = 8.4 Hz,
2H), 7.31 - 7.24 (m, 2H), 7.08 (g, J = 16.2 Hz, 2H), 6.70 (d, J = 2.0 Hz, 2H), 6.43 — 6.40 (m, 1H), 3.86
(s, 6H), 1.67 (s, 9H). 3C NMR (101 MHz, CDCls) § 164.5, 161.0, 150.4, 139.2, 135.6, 135.1, 130.12,
130.1, 129.0, 128.9, 128.4, 128.2, 127.5, 121.9, 104.6, 100.1, 71.8, 55.4, 28.4. HRMS (ESI): m/z calcd.
for [CasH2oNNaOs, M+Na]* : 482.1938; found: 482.1911.

Me OMe
I g
o +N-Bu
S-3caa 0

Characterizations of substrates: White solid, (4.1 mmol, 972 mg, 59%); M.p.:124 - 126 . 'H NMR
(400 MHz, CDCls) & 8.31 (d, J = 8.6 Hz, 2H), 8.15 (d, J = 8.6 Hz, 2H), 7.58 (s, 1H), 6.98 (d, J = 8.0 Hz,
1H), 6.77 (d, J = 1.6 Hz, 1H), 6.72 (dd, J = 8.0, 1.6 Hz, 1H), 3.73 (s, 3H), 2.84 (t, J = 7.4 Hz, 2H), 2.71
(t, J = 7.4 Hz, 2H), 2.09 (s, 3H), 1.57 (s, 9H). 3C NMR (101 MHz, CDCl3) § 207.7, 164.3, 151.1, 140.2,
138.2,135.4,130.4, 130.1, 129.0, 128.4, 122.7, 120.4, 112.8, 71.7, 55.9, 45.1, 30.1, 29.6, 28.3. HRMS
(ESI): m/z calcd. for [C2sH27NNaOs, M+Na]* : 420.1781; found: 420.1769.

Characterizations of substrates: White solid, (3.2 mmol, 856 mg, 52%); M.p.:223 - 225 <C. 'H NMR
(400 MHz, CDCls) & 8.34 (d, J = 8.6 Hz, 2H), 8.08 (d, J = 8.6 Hz, 2H), 7.63 (s, 1H), 5.44 (d, J = 3.6 Hz,
1H), 5.01 — 4.78 (m, 1H), 2.56 (t, J = 8.8 Hz, 1H), 2.50 (d, J = 7.6 Hz, 2H), 2.25 — 2.16 (m, 1H), 2.15 (s,
3H), 2.12 — 2.20 (m, 3H), 1.95 (dt, J = 13.2, 3.4 Hz, 1H), 1.85 — 1.66 (m, 5H), 1.65 (s, 9H), 1.60 — 1.45
(m, 3H), 1.33 - 1.16 (m, 3H), 1.10 (s, 3H), 1.06 (dd, J = 11.6, 4.8 Hz, 1H), 0.67 (s, 3H). 3C NMR (101
MHz, CDCls) § 209.4, 165.4, 139.6, 134.8, 131.5, 129.6, 129.0, 128.3, 122.5, 76.7, 74.7, 71.6, 63.7,
56.9, 49.9, 44.0, 38.8, 38.2, 37.1, 36.7, 31.9, 31.8, 31.5, 28.4, 27.8, 24.5, 22.9, 21.1, 19.8, 13.2. HRMS
(ESI): m/z calcd. for [CssHisNNaOs, M+Na]* : 542.3241; found: 542.3249.

Characterizations of substrates: Colourless oil, (3.7 mmol, 392 mg, 28%). *H NMR (400 MHz, CDCls)
58.21 (d, J = 8.8 Hz, 2H), 7.44 (s, 1H), 7.21 (d, J = 8.0 Hz, 2H), 7.06 (d, J = 8.0 Hz, 2H), 6.98 (d, J =
8.8 Hz, 2H), 3.85 (q, J = 7.2 Hz, 1H), 2.39 (d, J = 7.2 Hz, 2H), 1.86 — 1.74 (m, 1H), 1.51 (s, 9H), 0.83



(d, J = 6.6 Hz, 6H).*C NMR (101 MHz, CDCls) § 172.8, 151.8, 140.9, 137.0, 130.0, 129.5, 129.2,
128.6,127.2,121.4,70.8, 45.3, 45.1, 30.2, 28.3, 22.4, 18.5. HRMS (ESI): m/z calcd. for [C24H31NNaOs3,
M+Na]* : 404.2196; found: 404.2179.
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Characterizations of substrates: White solid, (5.0 mmol, 856 mg, 38%); M.p.:198 - 203 <C. 'H NMR
(400 MHz, CDCls) 6 8.39 (d, J = 8. Hz, 2H), 8.21 (d, J = 8.8 Hz, 2H), 7.66 (s, 1H), 7.33 (d, J = 8.4 Hz,
1H), 6.99 (dd, J = 8.4, 2.4 Hz, 1H), 6.96 (d, J = 2.4 Hz, 1H), 3.04 — 2.86 (m, 2H), 2.57 — 2.47 (m, 1H),
2.46 —2.38 (m, 1H), 2.32 (td, J = 10.8, 3.6 Hz, 1H), 2.21 — 2.04 (m, 2H), 2.03 — 1.94 (m, 2H), 1.64 (s,
1.64), 1.70 — 1.58 (m, 3H), 1.55 — 1.43 (m, 3H), 0.92 (s, 3H). *C NMR (101 MHz, CDCl3) & 220.8,
164.9, 148.9, 138.2, 137.6, 135.7, 130.4, 129.0, 128.6, 126.6, 121.8, 118.9, 77.5, 77.2, 76.8, 71.9, 50.6,
48.1, 44.3, 38.2, 359, 31.7, 29.6, 28.5, 26.5, 25.9, 21.7, 13.9. HRMS (ESI): m/z calcd. for
[CaoH3sNNaO4, M+Na]* : 496.2458; found: 496.2458.

Characterizations of substrates: White solid, (3.2 mmol, 942 mg, 82%); M M.p.:98 - 102 <. 'H NMR
(400 MHz, CDCls) 6 8.25 (d, J = 8.6 Hz, 2H), 7.99 (d, J = 8.6 Hz, 2H), 7.54 (s, 1H), 4.87 (td, J = 10.8,
4.4 Hz, 1H), 2.14 — 2.00 (m, 1H), 1.95 — 1.83 (m, 1H), 1.72 — 1.61 (m, 2H), 1.56 (s, 9H), 1.54 — 1.44
(m, 2H), 1.15 — 0.99 (m, 2H), 0.93 — 0.81 (m, 7H), 0.72 (d, J = 7.2 Hz, 3H). 3C NMR (101 MHz,
CDCl) & 165.5, 134.7, 131.5, 129.6, 129.0, 128.3, 75.0, 71.5, 47.2, 40.9 34.3, 31.4, 28.3, 26.5, 23.7,
22.0, 20.7, 16.6. HRMS (ESI): m/z calcd. for [C22H3sNNaO3z, M+Na]* : 382.2353; found: 382.2339.

Characterizations of substrates: Yellow Oil, (1.3 mmol, 508 mg, 62%). *H NMR (400 MHz, CDCls) §
8.31 (d, J = 8.6 Hz, 2H), 8.12 (d, J = 8.6 Hz, 2H), 7.57 (s, 1H), 6.74 (d, J = 2.4 Hz, 1H), 6.69 (d, J =
2.6 Hz, 1H), 2.79 — 2.60 (m, 2H), 2.10 (s, 3H), 1.81 — 1.63 (m, 2H), 1.57 (s, 9H), 1.54 — 1.48 (m, 2H),
1.47 —1.43 (m, 1H), 1.41 — 1.25 (m, 5H), 1.24 — 1.12 (m, 10H), 1.10 — 0.95 (m, 6H), 0.78 (t, J = 6.8 Hz,
12H). C NMR (101 MHz, CDCls) § 165.2, 149.9, 142.7), 135.4, 130.6, 130.2, 128.9, 128.4, 127 .4,
121.2,121.1, 119.1), 76.2, 71.72 (s, 2H), 40.2, 39.2, 37.5, 37.4, 37.3, 32.8, 32.7, 31.0, 28.4, 28.0, 24.8,



24.4, 242, 22.7, 22.6, 22.5, 20.9, 19.8, 19.7, 16.1. HRMS (ESI): m/z calcd. for [CssHsoNNaOs,
M+Na]* : 628.4336; found:628.4320.

3. Experimental Section

(1) Optimization studies for vinylethylene carbonate and azomethine imines

0
@AEQ . oA [CP*RNCl,],/AgSbF H N-N
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4a 2a 4aa
entry Catalyst (mol %) Solvent Salt T (°C) yield®
1 [Cp*RhCl;]2/AgSbFs DCM Ag.CO3 80 Decomposition of 4a
2 [Cp*RhCl;]2/AgShFs PhCI Ag.CO3 80 Decomposition of 4a
3 [Cp*RhCl;]2/AgSbFs THF Ag.CO3 80 Self-coupling of 4a
4 [Cp*RhCl;]./AgSbFe TFE Ag2COs 80 58%
5  [Cp*RhCl;]/AgSbFs 1,4-Dioxane Ag.CO;3 80 54%
6 [Cp*RhCl;]./AgSbFe TFE AgOAc 80 46%
7 [Cp*RhCl,]o/AgShFe TFE - 80 67%
8 [Cp*RhCl;]./AgSbFe TFE - 60 62%
9  [Cp*RhCl,]o/AgSbFs TFE - 40 50%
10  [Cp*RhCl;]./AgSbFs TFE - 100 72%
11 [Cp*RhCl,]2/AgSbFs TFE 4A (60 mg) 80 76%
12¢  [Cp*RhCl;]2/AgSbFe TFE 4A (60 mg)/NaOAc 80 52%

aReaction conditions: 4 (0.1 mmol), 2 (0.15 mmol), [Cp*RhClz]2 (4 mol%), AgSbFs (16 mol%), additive (0.05
mmol), solvent (1.0 mL), 24 h, under Ar, °Isolated yields. °NaOAc (0.1 mmol).



(2) Optimization studies for the reaction of 1a with 2c

5 =
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1a 2c
entry Catalyst (mol %) Solvent Salt yield®
1 [Cp*RNCl;]o/AgSbFs PhCI Ag2CO3 45%
2 [Cp*RNCl]o/AgSbFs DCE Ag2CO3 35%
3 [Cp*RhCl2]2/AgSbFe TFE Ag2CO3 16%
4 [Cp*RhCl]2/AgShbFs 1,4-Dioxane Ag.CO3 6%
5¢ [Cp*RhCl;]./AgSbFs PhCI Ag.CO; + NaOAc 61%
6¢ [Cp*RhCl2]2/AgSbFe DCE AgOAc + KHCO; 38%

8Reaction conditions: 1a (0.1 mmol), 2¢ (0.15 mmol), [Cp*RhCl2]2 (4 mol%), AgSbFs (16 mol%), Ag2COs (0.05
mmol), solvent (1.0 mL), 80 °C, 12 h, under Ar. "Isolated yields. ¢Ag2COz (0.05 mmol), NaOAc (0.05 mmol),
4AgOAc (0.05 mmol), KHCO3 (0.05 mmol).

(3) General procedures for the synthesis of products 3.
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A mixture of 1 (0.1 mmol), [Cp"RhCl;]2 (2.5mg, 4 mol%), and Ag.COs (14 mg, 0.05 mmol), were
charged into a reaction tube. AgSbFg (5.5 mg, 16 mol%) was added in a glove box, and then to which
were added 2a (0.015 ml, 0.15 mmol) and dry PhCI (1.0 mL) under argon atmosphere. The reaction
mixture was stirred at 60 € heated by metal sand bath for 12 h. After the solvent was removed under
reduced pressure, the residue was purified by silica gel chromatography (PE:EA =2:1 — 6:1) to afford 3.

(4) General procedures for the synthesis of products 4aa.

7
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A mixture of 4 (0.1 mmol), [Cp"RhCl;], (2.5mg, 4 mol%), and 4A molecular sieve (60 mg) were
charged into a reaction tube. AgSbFg (5.5 mg, 16 mol%) was added in a glove box, and then to which
were added 2a (0.015 ml, 0.15 mmol) and TFE (1.0 mL) under argon atmosphere. The reaction mixture
was stirred at 80 € heated by metal sand bath for 24 h. After the solvent was removed under reduced
pressure, the residue was purified by silica gel chromatography (DCM:Methanol =20:1) to afford 4aa.

(5) Scale-up synthesis of the product 3aa.

[Cp*RhCl,], (4 mol/%)

) o AgSbFg (16 mol%) H Bu
Q oA Ag2CO; (0.5 equiv), w
_N. + H
+Bu \/K/O PhCI, 60 °C, N, 0
H H H
1a 2a (+/-)-3aa

A mixture of 1a (890 mg, 5.0 mmol,), [Cp*"RhCl;]; (2.5mg, 4 mol%), and Ag.COs (700 mg, 2.5 mmol),
were charged into a round-bottom flask (100 mL). AgSbFs (275 mg, 16 mol%) was added in a glove
box, and then to which were added 2a (0.75 ml, 7.5 mmol) and PhCI (50.0 mL) under argon
atmosphere. The reaction mixture was stirred at 60 € heated by metal sand bath for 48 h. After the
solvent was removed under reduced pressure, the residue was purified by silica gel chromatography.
using PE: EtOAc =4:1 to afford 3aa (778mg, 72% vyiled).

(6) General procedures for the synthesis of product 3ab.
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1a 2b 3ab

A mixture of 1a (0.1 mmol), [Cp"RhCl,]2 (2.5mg, 4 mol%), and Ag.CO3 (14 mg, 0.05 mmol) were
charged into a reaction tube. AgSbFg (5.5 mg, 16 mol%) was added in a glove box, and then to which
were added 2b (19.2 mg, 0.15 mmol) and DCE (1.0 mL) under argon atmosphere. The reaction mixture
was stirred at 60 € heated by metal sand bath for 20 h. After the solvent was removed under reduced
pressure, the residue was purified by silica gel chromatography (PE:EA = 2:1) to afford 3ab.

(7) General procedures for the synthesis of product 3ac.
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A mixture of 1a (0.1 mmol), [Cp"RhCI;]. (2.5mg, 4 mol%), Ag.CO; (14 mg, 0.05 mmol) and NaOAc
(5 mg, 0.05 mmol) were charged into a reaction tube. AgSbFs (5.5 mg, 16 mol%) was added in a glove
box, and then to which were added 2c (47 mg, 0.15 mmol) and PhCI (1.0 mL) under argon atmosphere.
The reaction mixture was stirred at 80 € heated by metal sand bath for 12 h. After the solvent was
removed under reduced pressure, the residue was purified by silica gel chromatography (PE:EA = 6:1)
to afford 3ac.

(8) General procedures for the synthesis of product 3ad.
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A mixture of 1a (0.1 mmol), [Cp"RhCl]; (2.5mg, 4 mol%), and Ag.COs (14 mg, 0.05 mmol) were
charged into a reaction tube. AgSbFg (5.5 mg, 16 mol%) was added in a glove box, and then to which
were added 2d (35 mg, 0.3mmol ml) and PhCI (1.0 mL) under argon atmosphere. The reaction mixture
was stirred at 50 € heated by metal sand bath for 12 h. After the solvent was removed under reduced
pressure, the residue was purified by silica gel chromatography (PE:EA = 4:1) to afford 3ad.

(9) Synthetic transformation of the products.

"Bu
HoNe PPh;, I,
%_10\/ imidazole Zn/AcOH }\/’ 8, 98%, CCDC 2190477
A A f):\/
5,92%
?
4 Bu R=Bn H Bn
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7, 54%, CCDC 1844840 9,92% 10, 59%



1-(tert-butyl)-3-(iodomethyl)-3,3a,4,8b-tetrahydro-1H-indeno[1,2-c]isoxazole

To a solution of 3aa (0.2 mmol, 50 mg) in toluene (10 mL) was added iodine (0.4 mmol, 103 mg),
triphenylphosphine (0.6 mmol, 157 mg) and imidazole (0.6 mmol, 40 mg) under Ar. The solution was
heated to reflux for 6 h at 110 < with stirring. After evaporation of the solvent, the residual oil was
purified by silica gel chromatography (PE:EA = 10:1) to give 5 (65 mg, 92%) as a white solid.
M.p.:79-83 <T. H NMR (400 MHz, CDCl3) § 7.25 — 7.18 (m, 1H), 7.18 — 7.03 (m, 3H), 4.85 (d, J =
7.6 Hz, 1H), 4.58 (dd, J = 14.0, 7.2 Hz, 1H), 3.49 (ddd, J = 15.6, 7.6, 4.4 Hz, 1H), 3.10 (dd, J = 16.8,
4.4 Hz, 1H), 3.05 (dd, J = 10.0, 6.0 Hz, 1H), 2.95 (dd, J = 16.8, 8.4 Hz, 1H), 2.85 (dd, J = 10.0, 8.0 Hz,
1H), 1.19 (s, 9H). *C NMR (101 MHz, CDCls) & 144.0, 142.6, 128.7, 127.8, 125.9, 124.8, 83.1, 70.5,
60.5, 52.0, 32.1, 27.5, 3.0. HRMS (ESI): m/z calcd. for [CisH20NINaO, M+Na]* : 358.0662; found:
358.0670.

1-(tert-butyl)-3-(chloromethyl)-3,3a,4,8b-tetrahydro-1H-indeno[1,2-c]isoxazole

To a solution of 3aa (0.1 mmol, 25 mg) in Carbon tetrachloride (2 mL) was added triphenylphosphine
(0.3 mmol, 80 mg) under Ar. The solution was heated to reflux overnight at 90 <C with stirring. After
evaporation of the solvent, the residual oil was purified by silica gel chromatography (PE:EA = 8:1) to
give 6 (13 mg, 53%) as a yellow solid. M.p.:.53-57 <C. *H NMR (600 MHz, ) § 7.27 — 7.22 (m, 1H),
7.16 — 7.13 (m, 2H), 7.11 (dd, J = 8.4, 4.8 Hz, 1H), 4.86 (d, J = 7.7 Hz, 1H), 4.48 — 4.44 (m, 1H), 3.52
— 4.47 (m, 3.0 Hz, 1H), 3.36 (dd, J = 11.4, 5.4 Hz, 1H), 3.19 (dd, J = 10.8, 7.8 Hz, 1H), 3.14 (dd, J =
16.8, 3.0 Hz, 1H)., 2.97 (dd, J = 16.8, 8.4 Hz, 1H), 1.19 (s, 9H). 3C NMR (101 MHz, CDCl3) & 143.3,
141.8, 128.1, 127.3, 125.4, 124.1, 80.4, 69.5, 59.5, 51.2, 50.4, 31.6, 26.9. HRMS (ESI): m/z calcd. for
[C15H21CINO, M+H]* : 266.1306; found: 266.1310.

O oH
wh_oH
H
b H
7

2-(1,2-dihydroxyethyl)-2,3-dihydro-1H-inden-1-one

A solution of the 3aa (50 mg, 0.2 mmol) in diethyl ether (2 mL) was cooled in ice bath, and
m-Chloroperoxybenzoic acid (138 mg, 0.8 mmol, 4.0 equiv) was added portionwise to the solution
under Ar, The clear and blue solution was stirred at this temperature for 2 h and then quenched by
addition of an aqueous 10% sodium bicarbonate (2 ml)/10% sodium thiosulfate (2 ml) solution and
vigorous stirring for 20 min. The mixture was decanted and extracted with DCM (5 mL), the organic
phase was washed with saturated sodium carbonate solution and then with brine, dried (Na;SO.),
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filtered, and concentrated in vacuo to give the crude product, which was used immediately in the next
reaction.

The crude product was dissolved in THF (2 mL) with strirring in ice bath, and 2N hydrochloric acid
solution (2 mL) was added (exothermic reaction). The solution was stirred in ice bath for 30 min
whereupon it was neutralized with saturated sodium carbonate solution and extracted with DCM. The
organic phase was washed with water and brine, dried (Na2SO4), filtered, and concentrated in vacuo.
The crude product was purified by silica gel (DCM:Methanol = 20:1) to give 7 as white solid (22 mg,
54%). M.p.:102-104 <T. 'H NMR (400 MHz, CDCl3) § 7.67 (d, J = 7.7 Hz, 1H), 7.59 — 7.48 (m, 1H),
7.41(d,J=7.6 Hz, 1H), 7.29 (t, J = 7.6 Hz, 1H), 4.24 (dt, J = 7.2, 4.0 Hz, 1H), 3.72 (dd, J = 11.2, 3.6
Hz, 1H), 3.65 (dd, J = 11.2, 7.2 Hz, 1H) 3.24 — 3.06 (m, 2H), 2.81 — 2.73 (m, 1H), 2.35 (s, 1H), 1.65 (s,
1H). C NMR (101 MHz, CDCl3) § 207.5, 154.6, 136.7, 135.1, 127.4, 126.6, 123.9, 71.6, 65.3, 50.2,
27.8. HRMS (ESI): m/z calcd. for [C1sH2sNNaO,, M+Na]* : 215.0679; found: 215.0679.

t-Bu
NH
H
W C
H OH
8

1-(1-(tert-butylamino)-2,3-dihydro-1H-inden-2-yl)ethane-1,2-diol

To a vial under Ar atmosphere were added 3aa (0.2 mmol, 50 mg,) and THF (1.0 mL). To the mixture
were added Zn (2.0 mmol, 130 mg), AcOH (2.0 mL), and H20 (1.0 mL). The reaction mixture was
stirred at 80 °C overnight. After dried by MgSO4, the mixture was filtered through a pad of celite
eluting with ethyl acetate, concentrated, and purified by silica gel chromatography (DCM:Methanol =
10:1) to give the indicated product 8 as a white solid (47 mg, 95%). M.p.:123-126 <. *H NMR (400
MHz, CDCls) § 7.24 — 7.20 (m, 1H), 7.19 — 7.15 (m, 1H), 7.15 — 7.09 (m, 2H), 4.35 (d, J = 6.6 Hz, 1H),
4.24 — 4.14 (m, 1H), 3.53 — 3.49 (m, 2H), 3.20 (dd, J = 16.0, 10.0 Hz, 1H), 2.63 (dd, J = 16.0, 8.0 Hz,
1H), 2.36 — 2.24 (m, 1H), 1.19 (s, 9H). *C NMR (101 MHz, CDCls) & 145.5, 144.0, 127.9, 126.9,
125.3, 124.0, 72.2, 66.3, 60.3, 51.6, 44.9, 29.9), 29.6. HRMS (ESI): m/z calcd. for [CisH23sNNaO,
M+Na]* : 272.1621; found: 272.1610.

fBu

(1-(tert-butyl)-3,3a,4,8b-tetrahydro-1H-indeno[1,2-c]isoxazol-3-yl)methyl-4-methylbenzenesulfon
ate

3aa (0.3 mmol), p-TsClI (0.45 mmol, 1.5 equiv), and DMAP (0.06 mmol, 0.2 equiv) were taken into a
25 mL round bottom flask and dry DCM (6 mL) was added with stirring under nitrogen atmosphere.
The flask was cooled with ice-water and distilled EtsN (0.9 mmol, 3.0 equiv) was added. The reaction
was allowed to stir for 6h at room temperature. After complete consumption of starting material
(monitored by TLC), volatiles were evaporated to dryness and the crude reaction mixture was loaded
directly onto silica gel column (PE:EA = 6:1) and purified to give 9 (112 mg, 92%) as a yellow solid.
M.p.:78-81 <C. 'H NMR (400 MHz, CDCl3)  7.65 (d, J = 8.3 Hz, 2H), 7.23 (d, J = 8.0 Hz, 2H), 7.20 -
7.15 (m, 1H), 7.13 — 7.05 (m, 2H), 7.01 — 6.89 (m, 1H), 4.78 (d, J = 7.6 Hz, 1H), 4.42 (dt, J = 7.8, 6.2

11



Hz, 1H), 3.77 (d, J = 6.2 Hz, 2H), 3.43 — 3.39 (m, 1H), 3.01 — 2.78 (M, 2H), 2.36 (s, 3H), 1.12 (s, 9H).
13C NMR (101 MHz, CDCls)  144.9, 143.1, 141.5, 132.7, 129.8, 128.1, 127.9, 127.3, 125.3, 124.1,
78.8, 69.6, 68.9, 59.7, 50.1, 31.5, 26.8, 21.6. HRMS (ESI): m/z calcd. for [C22H2sNO4S, M+H]* :
402.1734: found: 402.1727.

Bu
H I

= N
O
> N3

A A

10
3-(azidomethyl)-1-(tert-butyl)-3,3a,4,8b-tetrahydro-1H-indeno[1,2-c]isoxazole
A 10 mL a Schlenk tube was charged with 9 (80 mg, 0.2 mmol, 1 equiv.), NaN3 (52 mg, 0.8 mmol, 4
equiv.) and DMF (2 mL). The reaction was allowed to stir overnight at 70 °C. The vial was allowed to
cool to room temperature. The solvent was then removed in vacuo and the residue was further purified
with flash column chromatography (Hex/EA/DCM = 10:1:3) to give 10 as yellow solid (32 mg, 59%).
M.p.:79-83 <. 'H NMR (400 MHz, CDCls) § 7.28 — 7.22 (m, 1H), 7.17 — 7.12 (m, 2H), 7.10 (dd, J =
8.0, 4.0 Hz, 1H), 4.82 (d, J = 8.0 Hz, 1H), 4.41 — 4.37 (m, 1H), 3.45 — 3.41 (m, 1H), 3.18 (dd, J = 12.8,
7.6 Hz, 1H), 3.04 — 2.88 (m, 3H), 1.20 (s, 9H). 3C NMR (101 MHz, CDCls) & 143.3, 141.8, 128.2,
127.3,125.3,124.1, 82.1, 69.8, 59.8, 50.5, 42.4, 31.5, 26.9. HRMS (ESI): m/z calcd. for [C1sH20NNaO,
M+Na]* : 295.1529; found: 295.1520.

I|3n
HoN

- -NOH
H A

1
1-benzyl-1,2,3,3a,4,8b-hexahydroindeno[1,2-b]pyrrol-3-ol

3aa (0.2 mmol), p-TsCl (0.3 mmol, 1.5 equiv), and DMAP (0.04 mmol, 0.2 equiv) were taken into a 25
mL round bottom flask and dry DCM (5 mL) was added with stirring under nitrogen atmosphere. The
flask was cooled with ice-water and distilled EtsN (0.6 mmol, 3.0 equiv) was added. The reaction was
allowed to stir for 6 h at room temperature. After complete consumption of starting material (monitored
by TLC), volatiles were evaporated to dryness and the crude reaction mixture was loaded directly onto
silica gel column (PE:EA = 4:1) and purified to give the pure product, which was used immediately in
the next reaction.

To a vial under Ar atmosphere were added the above product (0.2 mmol, 1.0 equiv) and THF (1.0 mL).
To the mixture were added Zn (2.0 mmol, 130 mg), AcOH (2.0 mL), and H,O (1.0 mL). The reaction
mixture was stirred at 80 °C overnight. After dried by MgSO4, the mixture was filtered through a pad
of celite eluting with ethyl acetate, concentrated, and purified by silica gel chromatography
(DCM:Methanol = 10:1) to give the product as a white solid, which was used in the next step without
further purification.

The above product (0.2 mmol), DMAP (0.1 mmol, 0.5 equiv) were taken into a Schlenk tube and dry
DCM (2 mL) was added with stirring under nitrogen atmosphere. The flask was cooled with ice-water

and distilled EtsN (0.6 mmol, 3.0 equiv) was added. The reaction was allowed to stir for 6h at room
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temperature. After complete consumption of starting material (monitored by TLC), volatiles were
evaporated to dryness and the crude reaction mixture was loaded directly onto silica gel column
(Hex/DCM/ Methanol = 10:10:1) and purified to give the pure product 11 as colourless oil (41 mg,
77%). *H NMR (400 MHz, CDClg) § 7.31 — 7.21 (m, 4H), 7.21 — 7.14 (m, 2H), 7.14 — 7.05 (m, 3H),
4.56 (d, J = 8.0 Hz, 1H), 3.95 (dd, J = 7.2, 4.0 Hz, 1H), 3.89 (d, J = 13.2 Hz, 1H), 3.83 (d, J = 13.2 Hz,
1H), 3.13 (dd, J = 16.8, 9.8 Hz, 1H), 2.92 (ddd, J = 10.0, 7.6, 3.6 Hz, 1H), 2.75 (dd, J = 16.8, 4.2 Hz,
1H), 2.67 (dd, J = 9.8, 4.4 Hz, 1H), 2.51 (dd, J = 10.0, 4.0 Hz, 1H), 2.07 (s, 1H). 3C NMR (101 MHz,
CDCls) & 143.3, 141.3, 139.3, 128.8, 128.4, 127.9, 127.0, 126.3, 125.8, 125.0, 77.8, 70.7, 59.1, 57.3,
50.8, 36.3. HRMS (ESI): m/z calcd. for [C1sH20NO, M+H]* : 266.1539; found: 266.1539.

4. Mechanistic Studies

(1) H/D Exchange experiment of 1a with 2a

* 9:1
Cp*RhCl,],/AgSbF

~ o [Cp 21o/AgSbFg HD By tBu

o /4 AgyCO3 H | N_ -

N + o D,0 (10 equiv) E N\O 9:1 7+ 0

=N O 2 , +

- TN W, [ on  HD HID
H PhCI, 60 °C, 12h A H
1a 2a 3aa, 53% 1a,39%

A mixture of 1 (0.1 mmol), [Cp"RhCl;]2 (2.5mg, 4 mol%), and Ag,COs (14 mg, 0.05 mmol) were
charged into a Schlenk tube. AgSbFs (5.5 mg, 16 mol%) was added in a glove box, and then to which
were added 2a (0.015 ml, 0.15 mmol), D,O (18.0 mg, 1.0 mmol, 10.0 eq) and dry PhCI (1.0 mL) under
argon atmosphere. The reaction mixture was stirred at 60 <€ heated in metal sand bath for 12 h. After
the solvent was removed under reduced pressure, the residue was purified by silica gel chromatography
using PE/EtOAc = (8:1 to 4:1) to afford 3aa in 53% yield and 1a in 39% vyield. 'H NMR analysis
indicated 10% deuteration at the ortho position of 3aa and 10% deuteration at the ortho position of la.
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For the cyclization of [1a-Hs]: a 25-mL a Schlenk tube equipped with a magnetic stir bar was charged
with la-Hs (17.7 mg, 0.1 mmol, 1.0 eq), [Cp"RhCl;]. (2.5mg, 4 mol%), and Ag.COs (14 mg, 0.05
mmol), AgSbFs (5.5 mg, 16 mol%) was added in a glove box, and then to which was added dry PhCI
(1.0 mL) under argon atmosphere, the reaction tube stand for 5 minutes in a low temperature reaction
bath at 10 °C, and then 2a was added to the mixture whit striing. After 20 minutes of reaction, the tube
was removed from the bath, the resulting solution was filtered through a Celite filter and the solvent
was removed under reduced pressure. the resulting mixture were diluted with CDCls, 7 pL of
dibromomethane was added and The mixed solution was transferred to an NMR tube and the sample
was analyzed by 'H NMR. The amount of 3aa-Hs was determined by the relative integration of the
characteristic signals of dibromomethane and 3aa-Has, The experiment was repeated at 30, 40, 50 and
60 minutes.

For the cyclization of [1a-Ds]: a 25-mL a Schlenk tube equipped with a magnetic stir bar was charged
with 1a-Ds (18.5 mg, 0.1 mmol, 1.0 eq), [Cp"RhCl;]. (2.5mg, 4 mol%), and Ag.COs (14 mg, 0.05
mmol), AgSbFs (5.5 mg, 16 mol%) was added in a glove box, and then to which was added dry PhCI
(1.0 mL) under argon atmosphere, the reaction tube stand for 5 minutes in a low temperature reaction
bath at 10 °C, and then 2a was added to the mixture whit striing. After 20 minutes of reaction, the tube
was removed from the bath, the resulting solution was filtered through a Celite filter and the solvent
was removed under reduced pressure. the resulting mixture were diluted with CDCls, 7 pL of
dibromomethane was added and The mixed solution was transferred to an NMR tube and the sample
was analyzed by 'H NMR. The amount of 3aa-Ds was determined by the relative integration of the
characteristic signals of dibromomethane and 3aa-D4, The experiment was repeated at 40, 80, 120 and
170 minutes.

30

25 | 3aa-H,

[*H] ]
o 2

y =0.4900 x - 3.0000

R==0.9792
15 1

10 A

0 20 40 60 80

Time (minute)

Initial rates determined by plots of [3aa-Ha] versus time, which gave the value of 0.4900><10* M/min.
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16 -
3aa-D,
14 4
12
['D]
(%) 10

y =0.0872x - 1.4193
R==0.9947

0 50 100 150 200
Time(minute)
Initial rates determined by plots of [3aa-Da] versus time, which gave the value of 0.0872>10** M/min.
The KIE value measured based on the above experiments is 5.6.
(3) Verification of the intermediate

1) Experiments using the intermediate as a substrate

fBu 5 ;
H :N\é ’ ’\“ u H ,\'IBU
P oH conditions i\ z /—i 0 or ~ 0
o O
H H H H
3-Int 3aa 3aa’
entry conditions yield of 3aa/% yield of 3aa'/%
a Ag2COs3, PhCI, 60 °C n.d. 60
b Ag2COs3, PhCI, rt. n.d. 28
c PhCl, 60 °C n.d. 50
d standard conditons n.d. 60

standard conditons: 3-Int (0.1 mmol), [Cp*RhCl;], (4 mol%), AgSbFs (16 mol%), Ag.COs (0.05
equiv), PhCI (1.0 mL), 60 °C, 12 h, under Ar, n.d. = no detection. [Cp*RhCl;]> (4 mol%, 2.5 mg),
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Condition a: A 25 mL Schlenk tube was charged with 3-Int (25 mg, 0.1 mmol, 1 equiv.), Ag.COs (14
mg) and PhCI (1.0 ml). and then the reaction was allowed to stir for 12h at 60 °C under N,. the tube
was removed from the bath, the resulting solution was filtered through a Celite filter and the solvent
was removed under reduced pressure. the resulting mixture were diluted with CDCls, 7 L of
dibromomethane was added and The mixed solution was transferred to an NMR tube and the sample
was analyzed by *H NMR.

Condition b: A 25 mL Schlenk tube was charged with 3-Int (25 mg, 0.1 mmol, 1 equiv.), Ag.COz (14
mg) and PhCI (1.0 ml). and then the reaction was allowed to stir for 12h at rt under N». the tube was
removed from the bath, the resulting solution was filtered through a Celite filter and the solvent was
removed under reduced pressure. the resulting mixture were diluted with CDCls, 7 pL of
dibromomethane was added and The mixed solution was transferred to an NMR tube and the sample
was analyzed by *H NMR.

Condition c: A 25 mL Schlenk tube was charged with 3-Int (25 mg, 0.1 mmol, 1 equiv.) and PhCI (1.0
ml). and then the reaction was allowed to stir for 12h at rt under N. the tube was removed from the
bath, the resulting solution was filtered through a Celite filter and the solvent was removed under
reduced pressure. the resulting mixture were diluted with CDCls, 7 pL of dibromomethane was added
and The mixed solution was transferred to an NMR tube and the sample was analyzed by 'H NMR.

Condition d: A 25 mL Schlenk tube was charged with 3-Int (25 mg, 0.1 mmol, 1 equiv.), [Cp*RhCl;]>
(4 mol%, 2.5 mg), AgSbFs (16 mol%, 5.5 mg), Ag.COs (14 mg) and PhCI (1.0 ml). and then the
reaction was allowed to stir for 12h at 60 °C under N,. the tube was removed from the bath, the
resulting solution was filtered through a Celite filter and the solvent was removed under reduced
pressure. the resulting mixture were diluted with CDClIs, 7 piL of dibromomethane was added and The
mixed solution was transferred to an NMR tube and the sample was analyzed by *H NMR.

2) Data analysis for the product 3aa’
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5. X-Ray Crystal Structures

Thermal ellipsoids are set at the 50% probability level.

Table 1 Crystal data and structure refinement for 3aa.

Identification code 1 sq

Empirical formula CisH21NO;
Formula weight 247.33
Temperature/K 293(2)

Crystal system trigonal

Space group R-3

alA 30.683(2)

b/A 30.683(2)

c/A 9.8677(17)

a/° 90

pre 90

v/° 120

Volume/A3 8045.5(17)

A 18

Peacg/cm?® 0.919

wmm? 0.480

F(000) 2412.0

Crystal size/mm?3 0.23 x0.21 %0.18
Radiation CuKoa (A =1.54178)
20 range for data collection/® 9.986 to 147.364
Index ranges -22<h<37,-28<k<23,-12<I1<11
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Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [[>=20 (1)]

Final R indexes [all data]

7442

3440 [Rint = 0.0940, Rsigma = 0.1028]
3440/30/167

1.039

R1=10.0952, wR> = 0.2361
R1=10.1390, wR2 = 0.2894

Largest diff. peak/hole / e A3 0.41/-0.53

Thermal ellipsoids are set at the 50% probability level.

Table 1 Crystal data and structure refinement for 7.

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

alA

b/A

c/A

o/°

pr°

y/°

Volume/A3

VA

Peaicg/cm’®

wmm?

ZM-2-20220413
C11HqO3
192.22
293(2)
monoclinic
P2i/c
10.3910(3)
8.8427(3)
10.6292(3)
90
98.559(3)
90
965.78(5)
4

1.3219
0.791
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F(000) 409.4

Crystal size/mm?3 0.35 %0.25 %0.25

Radiation CuKa (A=1.54184)

20 range for data collection/® 8.6 to 142.44

Index ranges -12<h<12,-6<k<10,-12<1<12
Reflections collected 3834

Independent reflections 1838 [Rint = 0.0173, Rsigma = 0.0236]
Data/restraints/parameters ~ 1838/0/143

Goodness-of-fit on F? 1.060

Final R indexes [[>=20 (I)] R1=0.0440, wR, = 0.1194
Final R indexes [all data] R1=0.0502, wR2 = 0.1251
Largest diff. peak/hole / e A-30.25/-0.18

oo,

Thermal ellipsoids are set at the 50% probability level.

Table 1 Crystal data and structure refinement for 8.

Identification code ZM-1-20220413
Empirical formula CesH108N4O16
Formula weight 1237.58
Temperature/K 298(2)
Crystal system monoclinic
Space group P21/n

alA 9.0611(2)
b/A 9.8268(2)
c/A 38.9367(6)
a/° 90

p/e 93.796(2)

v/° 90
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Volume/A3 3459.38(12)

Z 2

Peaicg/cm® 1.188

wmm 0.679

F(000) 1344.0

Crystal size/mm?® 0.5 x<0.5 %0.5

Radiation CuKa (A=1.54184)

20 range for data collection/® 9.104 to 142.95

Index ranges -10<h<11,-11<k<4,-47<1<47
Reflections collected 14315

Independent reflections 6581 [Rint = 0.0408, Rsigma = 0.0573]
Data/restraints/parameters ~ 6581/9/422

Goodness-of-fit on F? 1.055

Final R indexes [[>=20 (I)] Ry =0.0838, wR, = 0.2223

Final R indexes [all data] R1=0.1150, wR2 = 0.2347

Largest diff. peak/hole / e A 0.62/-0.51

Thermal ellipsoids are set at the 50% probability level.

Table 1 Crystal data and structure refinement for 4ba.

Identification code ZM-2-20220510
Empirical formula C14H15BrN20O;
Formula weight 323.19
Temperature/K 293(2)

Crystal system monoclinic
Space group P2i/c

alA 7.18110(10)
b/A 21.3904(4)
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c/A 9.2071(2)

o/° 90

Bl 107.427(2)

v/° 90

Volume/A3 1349.36(5)

A 4

Peaicg/em?® 1.5908

p/mm? 4.157

F(000) 655.0

Crystal size/mm3 0.1 <0.1 0.1
Radiation CuKo (A=1.54184)
20 range for data collection/° 8.26 to 142.9

Index ranges -6<h<8,-25<k<25,-11<1<11
Reflections collected 6467

Independent reflections 2583 [Rint = 0.0255, Rsigma = 0.0252]
Data/restraints/parameters ~ 2583/0/173

Goodness-of-fit on F2 1.044

Final R indexes [[>=20 (I)] R1=0.0503, wR, = 0.1361

Final R indexes [all data] R1=0.0539, wR2 = 0.1403

Largest diff. peak/hole / e A 0.64/-1.05
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7. Characterization Data

(1-(tert-butyl)-3,3a,4,8b-tetrahydro-1H-indeno[1,2-c]isoxazol-3-yl)methanol.

Eluent: PE: EA = 4:1, white solid (20.0 mg, 81%, m.p. 81 - 84°C); *H NMR (600 MHz, CDCls) § 7.37
—7.29(m, 1H), 7.24 — 7.18 (m, 2H), 7.18 — 7.13 (m, 1H), 4.95 (d, J = 8.0 Hz, 1H), 4.42 (m, , 1H), 3.57
(dd, J = 11.6, 3.6 Hz, 1H), 4.44 — 4.39 (m, 1H), 3.39 (dd, J = 11.4, 7.2 Hz, 1H), 3.06 (dd, J = 16.6, 2.4
Hz, 1H), 2.98 (dd, J = 16.6, 8.4 Hz, 1H), 1.95 (s, 1H), 1.28 (s, 9H). 3C NMR (101 MHz, CDCls) &
143.0, 142.2, 128.1, 127.2, 125.2, 124.0, 82.0, 77.4, 70.1, 62.4, 59.7, 49.2, 31.9, 26.9. HRMS (ESI):
m/z calcd. for [C1sH2:NNaO, M+Na]* : 270.1465; found: 270.1457.

(1-(tert-butyl)-3,3a,4,8b-tetrahydro-1H-indeno[1,2-c]isoxazol-3-yl)methanol.

Eluent: PE: EA = 4:1, white solid (15.0 mg, 60%, m.p. 107 - 109°C); 'H NMR (400 MHz, CDCls) &
7.40 —7.32 (m, 1H), 7.27 — 7.18 (m, 3H), 4.79 (d, J = 8.2 Hz, 1H), 3.95 (dd, J = 12.4, 2.8 Hz, 1H), 3.77
(dd, J = 12.4, 4.8 Hz, 1H), 3.55 (ddd, J = 9.6, 4.8, 2.8 Hz, 1H), 3.17 — 3.00 (m, 2H), 2.76 (d, J = 15.7
Hz, 1H), 1.82 (s, 1H), 1.31 (s, 9H). 3C NMR (101 MHz, CDCls) & 144.14, 140.4, 127.9, 127.4, 125.8,
125.2, 82.5, 69.3, 61.9, 58.7, 46.8, 32.8, 26.3. HRMS (ESI): m/z calcd. for [C1sH21NNaO2, M+Na]* :
270.1465; found: 270.1458.

t-Bu
H I

R
5 O
HsC -~ {_OH

HH
3ba

(1-(tert-butyl)-6-methyl-3,3a,4,8b-tetrahydro-1H-indeno[1,2-c]isoxazol-3-yl)methanol.

Eluent: Ether: DCM = 2:5, white solid (23.0 mg, 88%, m.p. 117 - 120°C); 'H NMR (400 MHz, CDCl5)
8712 (d, J=7.6 Hz, 1H), 6.95 (d, J = 7.6 Hz, 1H), 6.89 (s, 1H), 4.82 (d, J = 8.0 Hz, 1H), 4.37 — 4.25
(m, 1H), 3.49 (dd, J = 11.6, 3.6 Hz, 1H), 3.39 (ddd, J = 16.4, 8.0, 3.6 Hz, 1H), 3.35 — 3.28 (m, 1H),
2.93 (dd, J = 16.8, 2.8 Hz, 1H), 2.85 (dd, J = 16.8, 8.0 Hz, 1H), 2.24 (s, 3H), 1.88 (s, 1H), 1.19 (s, 9H).
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13C NMR (101 MHz, CDCls) & 142.4, 140.1, 137.8, 128.1, 124.9, 124.6, 81.8, 69.8, 62.5, 59.5, 49.5,
31.7, 26.9, 21.3. HRMS (ESI): m/z calcd. for [C16H2sNNaO2, M+Na]* : 284.1621; found: 284.1618.

It—Bu

HON
O
. {_OH

HH

(1-(tert-butyl)-6-isopropyl-3,3a,4,8b-tetrahydro-1H-indeno[1,2-c]isoxazol-3-yl)methanol.

Eluent: PE: EA = 4:1, yellow solid (21.1 mg, 73%, m.p. 75 - 78°C). 'H NMR (600 MHz, CDCl3) &
7.16 (d, J = 7.8 Hz, 1H), 7.01 (d, J = 7.8 Hz, 1H), 6.93 (s, 1H), 4.83 (d, J = 7.8 Hz, 1H), 4.36 — 4.32 (m,
1H), 3.50 (dd, J = 11.4, 3.6 Hz, 1H), 3.43 — 3.37 (m, 1H), 3.34 (dd, J = 11.4, 7.8 Hz, 1H), 2.95 (dd, J =
16.8, 2.4 Hz, 1H), 2.87 (dd, J = 16.8, 8.4 Hz, 1H), 2.79 (dt, J = 13.8, 7.2 Hz, 1H), 1.97 (s, 1H), 1.19 (s,
9H), 1.14 (d, J = 7.2 Hz, 6H).*C NMR (101 MHz, CDCls) 5 149.2, 142.4, 140.5, 125.7, 124.9, 121.9,
81.9, 69.8, 62.5, 59.63 (s, 2H), 49.6, 34.1, 31.8, 26.9, 24.2, 24.1. HRMS (ESI): m/z calcd. for
[C1sH27NNaO,, M+Na]* : 312.1934; found: 312.1926.

(1-(tert-butyl)-6-phenyl-3,3a,4,8b-tetrahydro-1H-indeno[1,2-c]isoxazol-3-yl)methanol.

Eluent: PE: EA = 2:1, white solid (21.3 mg, 65%, m.p. 118 - 120°C); *H NMR (600 MHz, CDCls) &
7.58 -7.54 (m, 2H), 7.46 (d, J = 7.8 Hz, 1H), 7.42 (t, J = 7.8 Hz, 2H), 7.39 (d, J = 7.8 Hz, 1H), 7.37 (s,
1H), 7.35 - 7.31 (m, 1H), 4.98 (d, J = 7.8 Hz, 1H), 4.46 — 4.42 (m, 1H), 3.60 (dd, J = 11.4, 3.6 Hz, 1H),
3.54 —3.49 (m, 1H), 3.45 (dd, J = 11.4, 7.8 Hz, 1H), 3.12 (dd, J = 16.8, 2.4 Hz, 1H), 3.03 (dd, J = 16.8,
8.4 Hz, 1H), 2.07 (s, 1H), 1.30 (s, 9H). *C NMR (101 MHz, CDCls) & 143.0, 142.3, 141.4, 141.3,
128.7, 127.2, 128.1, 126.5, 125.5, 122.8, 82.0, 69.8, 62.5, 59.7, 49.6, 31.9, 27.0. HRMS (ESI): m/z
calcd. for [C21H2sNNaO2, M+Na]* : 351.1778; found: 346.1768.

(1-(tert-butyl)-6-fluoro-3,3a,4,8b-tetrahydro-1H-indeno[1,2-c]isoxazol-3-yl)methanol.

Eluent: DCM: Methenol = 20:1, colorless oil (15.1 mg, 57%); *H NMR (600 MHz, CDCl3) § 7.17 (dd,
J=8.4,5.4Hz, 1H), 6.82 (td, J = 9.0, 1.8 Hz, 1H), 6.76 (d, J = 8.4 Hz, 1H), 4.82 (d, J = 8.4 Hz, 1H),
439 — 4.25 (m, 1H), 3.48 (dd, J = 11.4, 4.8 Hz, 1H), 3.45 — 3.41 (m, 2.4 Hz, 1H), 3.33 (dd, J = 12.0,
6.8 Hz, 1H), 2.98 (dd, J = 16.8, 1.8 Hz, 1H), 2.87 (dd, J = 16.8, 8.4 Hz, 1H), 2.29 (s, 1H), 1.18 (s, 9H).
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13C NMR (101 MHz, CDCI3) 6 163.1(d, J = 245.8 Hz),144.6 (d, ] = 8.3 Hz), 138.59 (d, ] = 1.7 Hz),
126.38 (d, J = 9.0 Hz), 114.2 (d, J = 22.6 Hz), 110.8 (d, J = 22.1 Hz), 82.0, 69.4, 62.2, 59.8, 49.8, 31.9
(d, J = 2.0 Hz), 26.9. ®F NMR (377 MHz, CDCls) § -115.25. HRMS (ESI): m/z calcd. for
[C1sH20NFNaO2, M+Na]* : 288.1370; found: 288.1362.

(1-(tert-butyl)-6-chloro-3,3a,4,8b-tetrahydro-1H-indeno[ 1,2-c]isoxazol-3-yl)methanol

Eluent: DCM: Methenol = 20:1, white solid (16.3 mg, 68%, m.p. 88 - 91°C); 'H NMR (400 MHz,
CDClz) 6 7.17 (d, J = 8.8 Hz, 1H), 7.11 (d, J = 9.2 Hz, 1H), 7.07 (s, 1H), 4.84 (d, J = 7.6 Hz, 1H),
4.46 — 4.29 (m, 1H), 3.52 (dd, J = 11.6, 3.6 Hz, 1H), 3.43 (ddd, J = 16.4, 8.4, 2.8 Hz, 1H), 3.36 (dd,
J =116, 7.2 Hz, 1H), 2.99 (dd, J = 16.8, 2.4 Hz, 1H), 2.89 (dd, J = 16.8, 8.4 Hz, 1H), 1.81 (s, 1H),
1.20 (s, 9H). 3C NMR (101 MHz, CDCl3) & 144.2, 141.6, 133.9, 127.4, 126.3, 124.2, 81.9, 69.5,
62.3, 59.8, 49.4, 31.8, 26.9. HRMS (ESI): m/z calcd. for [C1sH20NCINaO,, M+Na]* :304.1075;
found: 304.1070.

It—Bu

HoN.
O
MeO \ OH

HH
3ga

(1-(tert-butyl)-6-methoxy-3,3a,4,8b-tetrahydro-1H-indeno[1,2-c]isoxazol-3-yl)methanol

Eluent: PE: EA = 2:1, yellow solid (25.0 mg, 90%, m.p. 109 - 112°C); 'H NMR (400 MHz, CDCl3) §
7.14 (d, J = 8.4 Hz, 1H), 6.70 (dd, J = 8.4, 2.4 Hz, 1H), 6.61 (s, 1H), 4.82 (d, J = 8.0 Hz, 1H), 4.36 —
4.32 (m, 1H), 3.70 (s, 3H), 3.52 (dd, J = 11.6, 3.6 Hz, 1H), 3.47 — 3.32 (m, 2H), 2.95 (dd, J = 16.8, 2.8
Hz, 1H), 2.87 (dd, J = 16.8, 8.0 Hz, 1H), 1.91 (s, 1H), 1.19 (s, 9H). 3C NMR (101 MHz, CDCls) &
160.1, 143.9, 125.9 113.6, 108.9, 81.9, 69.5, 62.4, 59.7, 55.4, 49.78, 31.9, 26.9. HRMS (ESI): m/z
calcd. for [C16H23NNaOs, M+Na]* :300.1570; found: 300.1577.

(1-(tert-butyl)-6-(trifluoromethyl)-3,3a,4,8b-tetrahydro-1H-indeno[1,2-c]isoxazol-3-yl)methanol

Eluent: PE: EA = 2:1, white solid (17.6 mg, 56%, m.p. 110 - 112°C); 1H NMR (600 MHz, CDCI3)
7.40 (d, J = 7.8 Hz, 1H), 7.35 (d, J = 8.4 Hz, 2H), 4.90 (d, J = 8.4 Hz, 1H), 4.40 — 4.31 (m, 1H), 3.51
(dd, J =11.4, 4.8 Hz, 1H), 3.49 — 3.45 (m, 1H), 3.33 (dd, J = 12.0, 6.8 Hz, 1H), 3.06 (dd, J = 16.8, 1.8
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Hz, 1H), 2.95 (dd, J = 16.8, 8.4 Hz, 1H), 1.96 (s, 1H), 1.20 (s, 9H). 3C NMR (101 MHz, CDCls) &
147.1, 143.1, 1305 (q, J = 32.3 Hz), 125.7, 124.4 (q, J = 4.0 Hz), 124.3 (q, J = 274.0 Hz), 121.0 (q, J =
7.0 Hz), 82.1, 69.8, 62.1, 59.9, 49.3, 31.9, 26.9. 1°F NMR (377 MHz, CDCls) & -62.15 HRMS (ESI):
m/z calcd. For [C1sHaoNFsNaO,, M+Na]* :338.1338; found: 338.1332.

fBu

HON
0

3ia HH
Methyl-1-(tert-butyl)-3-(hydroxymethyl)-3,3a,4,8b-tetrahydro-1H-indeno[1,2-c]isoxazole-6-carbo
xylate.

Eluent: PE: EA = 4:1, brown oil (27.4 mg, 90%); 'H NMR (400 MHz, CDCls) & 7.82 (d, J = 8.0 Hz,
1H), 7.76 (s, 1H), 7.30 (d, J = 8.0 Hz, 1H), 4.89 (d, J = 8.0 Hz, 1H), 4.36 (d, J = 4.0 Hz, 1H), 3.82 (s,
3H), 3.50 — 3.41 (m, 2H), 3.31 (dd, J = 11.6, 7.2 Hz, 1H), 3.08 — 3.00 (m, 1H), 2.95 (d, J = 8.4 Hz, 1H),
2.45 (1H), 1.21 (s, 9H). C NMR (101 MHz, CDCl3) 5 167.1, 148.2, 142.8, 130.2, 128.8, 125.4, 125.2,
82.2, 69.9, 62.1, 60.1, 52.0, 49.4, 31.6, 26.9. HRMS (ESI): m/z calcd. For [Ci7H23NNaOs,
M+Na]* :328.1519; found: 328.1514.

(1-(tert-butyl)-8-methyl-3,3a,4,8b-tetrahydro-1H-indeno[1,2-c]isoxazol-3-yl)methanol.

Eluent: PE: EA = 4:1, white solid (20.4 mg, 78%, m.p. 80 - 83°C); *H NMR (400 MHz, CDCls) § 7.02
(t, J=7.6 Hz, 1H), 6.89 (t, J = 6.8 Hz, 2H), 5.11 (d, J = 7.2 Hz, 1H), 4.34 (ddd, J = 9.6, 7., 3.9 Hz, 1H),
3.52 (dd, J = 11.4, 3.4 Hz, 1H), 3.39 — 3.25 (m, 2H), 2.96 — 2.80 (m, 2H), 2.42 (s, 3H), 1.75 (s, 1H),
1.23 (s, 9H). 3C NMR (101 MHz, CDCls) & 142.3, 140.0, 136.1, 129.2, 128.3, 121.4, 82.2, 71.2, 63.2,
61.1, 48.0, 32.1, 27.7, 19.6. HRMS (ESI): m/z calcd. For [C1sH23NNaO2, M+Na]* :284.1621; found:
284.1615.

(8-bromo-1-(tert-butyl)-3,3a,4,8b-tetrahydro-1H-indeno[1,2-c]isoxazol-3-yl)methanol.-

Eluent: PE: EA = 4:1, white solid (21.8 mg, 68%, m.p. 106 - 109°C); *H NMR (400 MHz, CDCls) &
7.35(d, J =7.6 Hz, 1H), 7.13 - 6.99 (m, 2H), 5.16 (d, J = 7.2 Hz, 1H), 4.41 (dd, J = 12.4, 6.8 Hz, 1H),
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3.61 (d, J = 10.8 Hz, 1H), 3.50 — 3.35 (m, 2H), 3.06 (d, J = 16.8 Hz, 1H), 2.96 (dd, J = 16.8, 8.0 Hz,
1H), 1.80 (s, 1H), 1.34 (s, 9H). *C NMR (101 MHz, CDCls) § 145.3, 140.8, 131.9, 129.8, 122.9, 120.9,
82.0, 72.3, 629, 616, 48.0, 32,5, 28.0. HRMS (ESI): m/z calcd. For [CisH2NBrNaO,,
M+Na]* :348.0570; found: 348.0570.

(1-(tert-butyl)-7-methyl-3,3a,4,8b-tetrahydro-1H-indeno[1,2-c]isoxazol-3-yl)methanol

Eluent: PE: EA = 4:1, white solid (19.5 mg, 73%, m.p. 130 - 133°C); *H NMR (600 MHz, CDCls) &
7.13 (s, 1H), 7.02 (g, J = 7.8 Hz, 2H), 4.92 (d, J = 7.8 Hz, 1H), 4.46 — 4.37 (m, 1H), 3. 60 — 3.52 (m,
1H), 3.50 — 3.41 (m, 1H), 3.36 (dd, J = 11.4, 7.8 Hz, 1H), 3.04 — 2.90 (m, 2H), 2.33 (s, 3H), 1.83 (s,
1H), 1.27 (s, 9H). °C NMR (101 MHz, CDCls) & 143.3, 139.1, 136.8, 129.0, 125.6, 123.7, 82.0, 70.1,
62.6, 59.6, 49.2, 31.5, 27.1, 21.3. HRMS (ESI): m/z calcd. For [C1sH23NNaO,, M+Na]* :284.1621;
found: 284.1612.

(7-bromo-1-(tert-butyl)-3,3a,4,8b-tetrahydro-1H-indeno[1,2-c]isoxazol-3-yl)methanol.

Eluent: PE: EA = 4:1, white solid (24.0 mg, 74%, m.p. 133 - 135°C); *H NMR (600 MHz, CDCls) &
7.42 (s, 1H), 7.32 (d, J = 7.8 Hz, 1H), 7.02 (d, J = 7.8 Hz, 1H), 4.92 (d, J = 7.8 Hz, 1H), 4.43 — 4.38 (m,
1H), 3.63 — 3.54 (m, 1H), 3.52 — 3.45 (m, 1H), 3.39 (dd, J = 11.4, 6.6 Hz, 1H), 3.01 (d, J = 16.8 Hz,
1H), 2.92 (dd, J = 16.8, 8.4 Hz, 1H), 1.88 (s, 1H), 1.26 (s, 9H). 3C NMR (101 MHz, CDCls) & 145.7,
141.2, 131.2, 128.4, 125.5, 120.9, 82.0, 69.9, 62.3, 59.7, 49.4, 31.6, 27.0. HRMS (ESI): m/z calcd. For
[C1sH20NBrNaO2, M+Na]* :348.0570; found: 348.0561.

(1-(tert-butyl)-5,7-dichloro-3,3a,4,8b-tetrahydro-1H-indeno[1,2-c]isoxazol-3-yl)methanol.

Eluent: PE: EA = 4:1, white solid (17.9 mg, 57%, m.p. 107 - 109°C); *H NMR (600 MHz, CDCls) &
7.15 (s, 1H), 7.11 (s, 1H), 4.89 (d, J = 7.8 Hz, 1H), 4.38 — 4.33 (m, 1H), 3.54 (dd, J = 12.0, 3.6 Hz, 1H),
3.47 —3.42 (m, 1H), 3.38 (dd, J = 11.4, 6.6 Hz, 1H), 3.03 (dd, J = 17.4, 1.8 Hz, 1H), 2.85 (dd, J = 17.4,
8.4 Hz, 1H), 1.89 (s, 1H), 1.19 (s, 9H). 3C NMR (101 MHz, CDCls) § 146.4=, 139.2, 133.6, 130.6,
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128.0, 124.0, 82.1, 70.6, 62.0, 60.1, 48.8, 30.9, 26.9. HRMS (ESI): m/z calcd. For [C1sH2NCI,NaO,
M+Na]* :338.0685; found: 338.0678.

(1-(tert-butyl)-5,6,7-trimethoxy-3,3a,4,8b-tetrahydro-1H-indeno[1,2-c]isoxazol-3-yl)methanol

Eluent: PE: EA = 1:2, orange solid (20.0 mg, 59%, m.p. 93 - 96 °C); *H NMR (600 MHz, CDCl3) &
6.54 (s, 1H), 4.83 (d, J = 7.8 Hz, 1H), 4.40 — 4.30 (m, 1H), 3.80 (s, 3H), 3.79 (s, 3H), 3.74 (s, 3H), 3.54
(dd, J = 11.4, 4.8 Hz, 1H), 3.43 — 3.35 (m, 2H), 2.96 (dd, J = 16.8, 1.8 Hz, 1H), 2.79 (dd, J = 16.8, 8.4
Hz, 1H), 1.89 (s, 1H), 1.19 (s, 9H). *C NMR (101 MHz, CDCls) 5 153.7, 148.8, 141.7, 138.6, 126.7,
103.6, 82.2, 70.6, 62.5, 60.9, 60.4, 59.7, 56.0, 49.2, 28.6, 26.9. HRMS (ESI): m/z calcd. For
[C1sH27NNaOs, M+Na]* :360.1781; found: 360.1777.

MeO

MeO HH

(1-(tert-butyl)-5,6,8-trimethoxy-3,3a,4,8b-tetrahydro-1H-indeno[1,2-c]isoxazol-3-yl)methanol.

Eluent: PE: EA = 1:2, yellow solid (28.0 mg, 83%, m.p. 111 - 114°C); 'H NMR (400 MHz, CDCl3) §
6.25 (s, 1H), 5.01 (d, J = 7.6 Hz, 1H), 4.32 (ddd, J = 8.8, 6.8, 3.6 Hz, 1H), 3.77 (s, 3H), 3.70 (s, 3H),
3.67 (s, 3H), 3.65 — 3.57 (m, 1H), 3.47 (dd, J = 10.8, 6.4 Hz, 1H), 3.38 — 3.34 (m, 1H), 3.06 (dd, J =
17.2, 2.4 Hz, 1H), 2.75 (dd, J = 17.2, 8.8 Hz, 1H), 1.19 (s, 9H). *3C NMR (101 MHz, CDCl3) § 153.2,
152.9, 138.3, 137.4, 122.7, 96.6, 81.9, 69.4, 62.8, 60.5, 60.4, 56.5, 55.2, 49.1, 29.3, 27.3. HRMS (ESI):
m/z calcd. For [C1sH27NNaOs, M+Na]* :360.1781; found: 360.1780.

(10-(tert-butyl)-7a,8,10,10a-tetrahydro-7H-benzo[6,7]indeno[1,2-c]isoxazol-8-yl)methanol.

Eluent: PE: EA = 4:1, white solid (23.1 mg, 78%, m.p. 86 - 88 °C); *H NMR (400 MHz, CDCls) § 8.51
(d, J=8.4 Hz, 1H), 7.82 (d, J = 8.0 Hz, 1H), 7.72 (d, J = 8.4 Hz, 1H), 7.49 (t, J = 7.2 Hz, 1H), 7.41 (t,
J=7.2Hz, 1H), 7.28 (s, 1H), 5.52 (d, J = 7.2 Hz, 1H), 4.56 — 4.42 (m, 1H), 3.64 (dd, J = 11.6, 3.6 Hz,
1H), 3.53 (dd, J = 15.6, 7.6 Hz, 1H), 3.39 (dd, J = 11.6, 7.2Hz, 1H), 3.22 — 3.02 (m, 2H), 1.89 (s, 1H),
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1.43 (s, 9H). °C NMR (101 MHz, CDCls) § 140.0, 136.2, 133.6, 130.9, 129.4, 128.5, 126.1, 124.9,
124.2, 122.3, 82.4, 71.8, 63.2, 61.2, 48.1, 32.7, 27.9. HRMS (ESI): m/z calcd. For [C19H23NNaO,
M+Na]* 320.1621; found: 320.1619.

It-Bu

O

(1-(tert-butyl)-3,3a,4,10b-tetrahydro-1H-benzo[5,6]indeno[1,2-c]isoxazol-3-yl)methanol.

Eluent: PE: EA = 4:1, yellow solid (17.0 mg, 57%, m.p. 117 - 119°C); *H NMR (400 MHz, CDCl3) §
7.78 — 7.62 (m, 3H), 7.52 (s, 1H), 7.38 — 7.26 (m, 2H), 4.98 (d, J = 8.0 Hz, 1H), 4.42 — 4.37 (m, 1H),
3.55-3.40 (m, 2H), 3.26 (dd, J = 11.6, 7.6 Hz, 1H), 3.17 — 2.99 (m, 2H), 1.77 (s, 1H), 1.25 (s, 9H). °C
NMR (101 MHz, CDCls) 6 142.5, 140.8, 133.9, 133.3, 128.2, 127.4, 125.6, 125.1, 124.0, 122.2, 81.9,
69.5, 62.5, 59.8, 49.7, 31.5, 27.0. HRMS (ESI): m/z calcd. For [C1gH2sNNaO,, M+Na]* 320.1621,;
found: 320.1610.

H
3sa

(1-isopropyl-3,3a,4,8b-tetrahydro-1H-indeno[1,2-c]isoxazol-3-yl)methanol

Eluent: PE: EA = 2:1, white solid (20.1 mg, 86%, m.p. 78 - 81°C); 'H NMR (400 MHz, CDCl3) 5 7.31
—7.23 (m, 1H), 7.17 — 7.11 (m, 2H), 7.11 — 7.05 (m, 1H), 4.87 (d, J = 7.6 Hz, 1H), 4.24 (ddd, J = 8.4,
6.8, 3.6 Hz, 1H), 3.69 (dd, J = 11.6, 3.6 Hz, 1H), 3.53 (dd, J = 11.6, 6.6 Hz, 1H), 3.40 (ddd, J = 16.4,
8.4, 2.6 Hz, 1H), 3.06 — 2.96 (m, 2H), 2.90 (dd, J = 16.8, 8.6 Hz, 1H), 1.73 (s, 1H), 1.18 (d, J = 6.2 Hz,
3H), 1.15 (d, J = 6.2 Hz, 3H). 3C NMR (101 MHz, CDCls) & 142.7, 142.1, 128.2, 127.1, 125.1, 124.1,
78.7, 74.1, 61.9, 54.1, 46.6, 31.9, 21.3, 20.1. HRMS (ESI): m/z calcd. For [C14H19NNaO,, M+Na]*
256.1308; found: 256.1305.

(1-benzyl-3,3a,4,8b-tetrahydro-1H-indeno[1,2-c]isoxazol-3-yl)methanol

Eluent: PE: EA = 4:1, colorless oil (23.4 mg, 83%); *H NMR (600 MHz, CDCl3) § 7.40 (d, J = 7.8 Hz,
2H), 7.30 (t, J=7.8 Hz, 2H), 7.23 (t, J = 7.2 Hz, 1H), 7.16 — 7.11 (m, 1H), 7.11 — 7.07 (m, 3H), 4.69 (d,
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J =78 Hz, 1H), 4.45 (ddd, J = 8.4, 6.0, 3.6 Hz, 1H), 4.15 (d, J = 12.6 Hz, 1H), 3.99 (d, J = 12.6 Hz,
1H), 3.72 (dd, J = 11.4, 3.6 Hz, 1H), 3.62 — 3.48 (m, 2H), 3.06 (dd, J = 16.8, 2.4 Hz, 1H), 2.92 (dd, J =
16.8, 9.0 Hz, 1H), 1.83 (s, 1H). 13C NMR (101 MHz, CDCl3) & 143.1, 141.1, 137.1, 129.2, 128.5, 128.4,
127.6, 126.9, 125.1, 124.2, 79.0, 76.1, 62.2, 61.3 46.6, 31.9. HRMS (ESI): m/z calcd. For
[C1sH1oNNaO,, M+Na]* 304.1308 found: 304.1301.

A

3aaa

1-(tert-butyl)-3-(hydroxymethyl)-3,3a,4,8b-tetrahydro-1H-indeno[1,2-c]isoxazol-6-yl-5-(2,5-dimet
hylphenoxy)-2,2-dimethylpentanoate

Eluent: PE: EA = 4:1, white solid (35.0 mg, 65%, m.p. 78 - 81°C); *H NMR (400 MHz, CDCl3) & 7.22
(d, J = 8.0 Hz, 1H), 6.93 (d, J = 7.6 Hz, 1H), 6.79 (dd, J = 8.0, 2.0 Hz, 1H), 6.75 (s, 1H), 6.59 (d, J =
7.6 Hz, 1H), 6.56 (s, 1H), 4.84 (d, J = 8.0 Hz, 1H), 4.35 (ddd, J = 8.4, 7.6, 3.7 Hz, 1H), 3.91 (d, J = 2.8
Hz, 2H), 3.52 (dd, J = 11.6, 3.6 Hz, 1H), 3.45 — 3.41 (m, 1H), 3.35 (dd, J = 11.6, 7.2 Hz, 1H), 2.93 (qd,
J=16.8, 5.2 Hz, 2H), 2.23 (s, 3H), 2.10 (s, 3H), 1.80 (d, J = 2.8 Hz, 4H), 1.64 (s, 1H), 1.28 (s, 6H),
1.19 (s, 9H). 3C NMR (101 MHz, CDCls) & 176.5, 156.9, 151.2, 143.7, 136.5), 130.3, 125.9, 123.6,
120.7, 120.4, 117.2, 112.0, 81.9, 69.6, 67.8, 62.4, 59.7, 49.6, 42.4, 37.2, 31.8, 26.9, 25.3, 25.2, 25.1,
21.4, 158. HRMS (ESI): m/z calcd. For [CaHsNOs, M+H]* 496.3057, found: 496.3070.

HsCO HH
3baa

4-((E)-3,5-dimethoxystyryl)phenyl-1-(tert-butyl)-3-(hydroxymethyl)-3,3a,4,8b-tetrahydro-1H-ind
eno[1,2-clisoxazole-6-carboxylate

Eluent: PE: EA = 1:1, yellow solid (15.0 mg, 28%, m.p. 111 - 114°C); *H NMR (400 MHz, CDCl3) &
8.00 (d, J = 8.0 Hz, 1H), 7.93 (s, 1H), 7.48 (d, J = 8.8 Hz, 2H), 7.38 (d, J = 8.0 Hz, 1H), 7.14 (d, J =
8.8 Hz, 2H), 7.02 (d, J = 16.4 Hz, 1H), 6.93 (d, J = 16.4 Hz, 1H), 6.60 (d, J = 2.4 Hz, 2H), 6.33 (t, J =
2.4 Hz, 1H), 4.92 (d, J = 8.0 Hz, 1H), 4.38 (ddd, J = 8.4, 7.2, 3.6 Hz, 1H), 3.76 (s, 6H), 3.61 — 3.44 (m,
2H), 3.36 (dd, J = 11.6, 6.8 Hz, 1H), 3.10 (dd, J = 16.8, 2.0 Hz, 1H), 3.00 (dd, J = 17.0, 8.3 Hz, 1H),
1.74 (s, 1H), 1.22 (s, 9H). °C NMR (101 MHz, CDCls) § 165.2, 161.0, 150.5, 149.5, 142.9, 139.3,
134.9,129.4,128.9, 128.3, 127.5, 125.9, 125.4, 121.9, 104.6, 100.1, 82.0, 69.9, 62.3, 59.8, 55.4, 49.3,
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31.8, 27.0. HRMS (ESI): m/z calcd. For [Cs2H3sNOs, M+H]* 530.2537, found: 530.2525.
OCHj; \|/
[_ _OH
o] 4 T

2-methoxy-4-(3-oxobutyl)phenyl-1-(tert-butyl)-3-(hydroxymethyl)-3,3a,4,8b-tetrahydro-1H-inden
o[1,2-c]isoxazole-6-carboxylate

L Eluent: DCM: Methenol = 20:1, yellow oil (15.0 mg, 28%); *H NMR (400 MHz, CDCls) 5 7.99 (d, J
= 8.0 Hz, 1H), 7.93 (s, 1H), 7.36 (d, J = 8.0 Hz, 1H), 6.96 (d, J = 8.0 Hz, 1H), 6.76 (s, 1H), 6.71 (d, J =
8.0 Hz, 1H), 4.91 (d, J = 8.0 Hz, 1H), 4.46 — 4.31 (m, 1H), 3.71 (s, 3H), 3.58 — 3.44 (m, 2H), 3.35 (dd,
J =112, 7.2 Hz, 1H), 3.08 (d, J = 16.8 Hz, 1H), 2.98 (dd, J = 16.8, 8.0 Hz, 1H), 2.83 (t, J = 7.6 Hz,
2H), 2.71 (t, J = 7.2 Hz, 2H), 2.08 (s, 3H), 1.80 (s, 1H), 1.21 (s, 9H). °C NMR (101 MHz, CDCl3) &
207.7, 164.9, 151.1, 149.2, 142.8, 140.0, 138.3, 129.6, 129.4, 126.1, 125.3, 122.8, 120.4, 112.8, 81.9,
69.9, 62.3, 59.8, 55.9, 49.3, 45.2, 31.7, 30.1, 29.6, 27.0. HRMS (ESI): m/z calcd. For [Ca7H3sNNaO,
M+Na]* 490.2200, found: 490.2194.

3daa

(35,8S,9S,10R,13S,14S,17S)-17-acetyl-10,13-dimethyl-2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradeca
hydro-1H-cyclopenta[a]phenanthren-3-yl-1-(tert-butyl)-3-(hydroxymethyl)-3,3a,4,8b-tetrahydro-
1H-indeno[1,2-c]isoxazole-6-carboxylate

Eluent: PE: EA = 2:1, white solid (42.0 mg, 72%); Following the general procedure, the product (42.0
mg) was obtained in 72% yield as an inseparable mixture of 2 diastereomers (1:1, estimated by HPLC
with a Daicel Chiralpak AD-H, n-hexane/2-propanol = 80/20, v = 1.0 mL-min?, X = 254 nm, t; = 6.8
min, t; = 12.7 min; signals of the 2 isomers cannot be distinguished by *H NMR). *H NMR (400 MHz,
CDCl3) & 7.83 (d, J = 8.0 Hz, 1H), 7.76 (s, 1H), 7.30 (d, J = 8.0 Hz, 1H), 5.34 (d, J = 4.4 Hz, 1H), 4.88
(d, J= 8.0 Hz, 1H), 4.77 (ddd, J = 16.2, 9.0, 4.6 Hz, 1H), 4.36 (dd, J = 3.8, 1.2 Hz, 1H), 3.59 — 3.40 (m,
2H), 3.34 (dd, J = 11.6, 7.2 Hz, 1H), 3.03 (dd, J = 17.2, 2.0 Hz, 1H), 2.97 (d, J = 16.8, 8.4 Hz, 1H),
2.47 (t, J = 8.8 Hz, 1H), 2.39 (d, J = 7.6 Hz, 2H), 2.16 — 2.07 (m, 1H), 2.06 (s, 3H), 1.99 (dd, J = 8.4,
2.4 Hz, 1H), 1.97 — 1.88 (m, 2H), 1.85 (dt, J = 13.6, 3.2 Hz, 1H), 1.78 (s, 1H), 1.70 — 1.51 (m, 5H),
1.47 — 1.32 (m, 3H), 1.20 (s, 9H), 1.18 — 1.04 (m, 3H), 1.00 (s, 3H), 0.97 — 0.92 (m, 1H), 0.57 (s, 3H).
13C NMR (151 MHz, CDCls) § 209.6, 166.1, 142.5, 139.7, 130.8, 128.8, 125.3, 125.1, 122.4, 82.0, 74.4,
69.9, 63.7, 62.3, 59.8, 56.8, 49.9, 49.3, 44.0, 38.8, 38.1, 37.1, 36.7, 31.9, 31.8, 31.7, 31.6, 27.8, 27.0,
24.5, 22.8, 21.0, 19.4, 13.2. HRMS (ESI): m/z calcd. For [C3Hs:NOs, M+H]* 590.3840, found:
590.3850.
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<Peak Table>

Detector A 254nm

Peak# Ret. Time Area Height Conc. Area%
1 6.877 1530407 79606 51.344 51.344
2 12.737 1458817 43785 48.656 48.656
Total 2988223 123391 100.000

3eaa

1-(tert-butyl)-3-(hydroxymethyl)-3,3a,4,8b-tetrahydro-1H-indeno[ 1,2-c]isoxazol-6-yl-(2R)-2-(4-is
obutylphenyl)propanoate

Eluent: PE: EA = 2:1, white solid (21.0 mg, 46%); Following the general procedure, the product (21.0
mg) was obtained in 46% yield as an inseparable mixture of 2 diastereomers (1:1, estimated by H
NMR). H NMR (400 MHz, CDCI3) & 7.25 — 7.17 (m, 3H), 7.06 (d, J = 8.0 Hz, 2H), 6.80 — 6.65 (m,
2H), 4.81 (d, J = 8.0 Hz, 1H), 4.37 — 4.25 (m, 1H), 3.83 (q, J = 7.2 Hz, 1H), 3.48 (ddd, J = 11.6, 5.2,
4.0 Hz, 1H), 3.45 — 3.36 (m, 1H), 3.32 (dt, J = 11.6, 7.2 Hz, 1H), 3.02 — 2.80 (m, 2H), 2.39 (d, J = 7.2
Hz, 2H), 1.87 — 1.72 (m, 1H), 1.55 — 1.47 (m, 2H) ,1.17 (s, 9H), 0.84 (d, J = 6.8 Hz, 6H). 3C NMR
(101 MHz, CDCls) 8 173.41, 173.38, 151.01, 143.70, 140.79, 140.59, 140.57, 137.29, 137.26, 129.51,
127.22, 125.83, 120.43, 120.33, 117.11, 117.06, 81.9, 69.54, 62.39, 59.68, 49.65, 49.61, 45.27, 45.25,
45.06, 31.84, 30.19, 26.96, 22.4, 18.57. HRMS (ESI): m/z calcd. For [CasH3:7NNaOs, M+Na]*
474.2615, found: 474.2607.

H}L
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= 3 OH
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Me H
OW O%
F H

3faa
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(8S,9R,13R,14R)-13-methyl-17-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-cyclopenta[a] phena
nthren-3-yl-(3R)-1-(tert-butyl)-3-(hydroxymethyl)-3,3a,4,8b-tetrahydro-1H-indeno[1,2-c]isoxazol
e-6-carboxylate

Eluent: PE: EA = 1:1, white solid (39.4 mg, 76%); Following the general procedure, the product (39.4
mg) was obtained in 76% yield as an inseparable mixture of 2 diastereomers (1:1, estimated by HPLC
with a Daicel Chiralpak AD-H, n-hexane/2-propanol = 80/20, v = 1.0 mL-min?, A = 254 nm, t; = 17.3
min, t, = 31.3 min; signals of the 2 isomers cannot be distinguished by *H NMR). *H NMR (400 MHz,
CDCls) & 8.05 (d, J = 8.0 Hz, 1H), 7.98 (s, 1H), 7.44 (d, J = 8.0 Hz, 1H), 7.32 (d, J = 8.0 Hz, 1H), 6.97
(dd, J = 8.4, 2.4 Hz, 1H), 6.94 (d, J = 1.6 Hz, 1H), 4.99 (d, J = 8.0 Hz, 1H), 4.5 - 4.4 (m, 1H), 3.67 —
3.50 (m, 2H), 3.43 (dd, J = 11.6, 6.8 Hz, 1H), 3.20 - 3.12 (m, 1H), 3.10 — 3.02 (m, 1H), 2.99 — 2.87 (m,
2H), 2.56 — 2.46 (m, 1H), 2.45 — 2.38 (m, 1H), 2.36 — 2.46 (m, 1H), 2.21 — 2.04 (m, 2H), 2.03 — 1.92
(m, 2H), 1.70 — 1.54 (m, 4H), 1.50 — 1.43 (m, 2H), 1.29 (s, 9H), 0.92 (s, 3H). 3C NMR (151 MHz,
CDCls) 6 220.5, 165.6, 148.9, 143.0, 138.2, 137.5, 129.7, 129.5, 126.5, 126.0, 125.5, 121.8, 119.0, 82.1,
70.1, 62.4, 60.0, 50.5, 49.4, 48.1, 44.3, 38.1, 35.9, 31.9, 31.7, 29.5, 27.1, 26.5, 25.9, 21.7, 13.9. HRMS
(ESI): m/z calcd. For [CasH42NOs, M+H]* 544.3057, found: 544.3052.

<Chromatogram>

30

I Detector A 254nm|

250

200+

150+

T T
o] >|Tmﬁ
7‘| 311

T
20.0 225 25.0 215 300 325 50

<Peak Table>
Detector A 254nm
Peak# Ret. Time Area Height Cone. Area%
1 17.366 3532465 80603 49.181 49.181
2 31.311 3650112 46036 50.819 50.819
Total 7182577 126638 100.000

3gaa

(1R,2S,5R)-2-isopropyl-5-methylcyclohexyl-1-(tert-butyl)-3-(hydroxymethyl)-3,3a,4,8b-tetrahydr
0-1H-indeno[1,2-c]isoxazole-6-carboxylate
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Eluent: DCM: Methanol = 20:1, white solid (33.5 mg, 78%); Following the general procedure, the
product (33.5 mg) was obtained in 78% vyield as an inseparable mixture of 2 diastereomers (1:1,
estimated by 1H NMR). 'H NMR (600 MHz, CDCls) § 7.88 — 7.80 (m, 1H), 7.76 (s, 1H), 7.30 (d, J =
7.8 Hz, 1H), 4.88 (t, J = 7.2 Hz, 1H), 4.86 — 4.80 (m, 1H), 4.40 — 4.32 (m, 1H), 3.55 — 3.49 (m, 1H),
3.47 — 3.42 (m, 1H), 3.35 - 3.31 (m, 1H), 3.04 (ddd, J = 16.8, 7.8, 2.24 Hz, 1H), 2.95 (dt, J = 16.8, 7.8
Hz, 1H), 2.09 — 2.00 (m, 1H), 1.91 — 1.82 (m, 1H), 1.79 (s, 1H), 1.65 (dd, J = 11.4, 1.8 Hz, 2H), 1.53 -
1.44 (m, 2H), 1.20 (s, 9H), 1.11 — 0.99 (m, 2H), 0.88 — 0.82 (m, 6H), 0.72 — 0.68 (m, 3H). 3C NMR
(101 MHz, CDCls) 8 166.18, 166.15, 148.33, 148.26, 142.57, 142.54, 130.94, 130.87, 128.88, 128.79,
125.33, 125.31, 125.09, 125.06, 81.94, 74.82, 69.89, 62.38, 59.77, 49.37, 49.30, 47.34, 47.39, 41.01,
40.97, 34.36 , 31.76, 31.71, 31.46, 27.00, 26.97, 26.60, 26.52, 23.78, 23.70, 22.03, 20.76, 20.71, 16.62,
16.53. HRMS (ESI): m/z calcd. For [C26H20NOs, M+H]* 430.2952, found: 430.2938.

Me Me
Me
H

Me

3haa

(R)-2,8-dimethyl-2-((4R,8R)-4,8,12-trimethyltridecyl)chroman-6-yl-1-(tert-butyl)-3-(hydroxymet
hyl)-3,3a,4,8b-tetrahydro-1H-indeno[1,2-c]isoxazole-6-carboxylate

Eluent: PE: EA = 3:1, white solid (47.0 mg, 70%); Following the general procedure, the product (47.0
mg) was obtained in 70% yield as an inseparable mixture of 2 diastereomers (1:1, estimated by HPLC
with a Daicel Chiralpak AD-H, n-hexane/2-propanol = 90/10, v = 0.8 mL-min™, A = 254 nm, t; = 3.7
min, t, = 4.4 min; signals of the 2 isomers cannot be distinguished by 1H NMR). *H NMR (400 MHz,
CDCls) 5 8.04 (d, J = 8.0 Hz, 1H), 7.97 (s, 1H), 7.43 (d, J = 8.0 Hz, 1H), 6.79 (d, J = 2.4 Hz, 1H), 6.74
(d, J = 2.6 Hz, 1H), 4.99 (d, J = 8.0 Hz, 1H), 4.5 — 4.35 (m, 1H), 3.70 — 3.49 (m, 2H), 3.20 — 2.95 (dd, J
=11.6, 6.8 Hz, 1H), 3.20 — 2.95 (m, 2H), 2.87 — 2.65 (m, 2H), 2.17 (s, 3H), 1.90 — 1.70 (m, 3H), 1.63 -
1.49 (m, 3H), 1.44 — 1.33 (m, 4H), 1.29 (s, 9H), 1.28 (s, 3H), 1.32 — 1.20 (m, 7H), 1.17 — 1.03 (m, 6H),
0.86 (t, J = 6.8 Hz, 12H). 3C NMR (151 MHz, CDCls) § 166.0, 149.9, 142.9, 142.8, 130.0, 129.5,
127.5,125.9, 1254, 121.4,121.1, 119.3, 82.1, 76.2, 70.1, 62.4, 59.9, 49.4, 40.3, 40.2, 39.5, 37.6, 37 .4,
32.9,32.8,31.9, 31.2,28.1, 27.1, 24.9, 24.6, 24.4, 24.3,22.8, 22.7, 22.6, 21.1, 19.8, 19.7, 16.2. HRMS
(ESI): m/z calcd. For [CasHesNOs, M+H]* 676.4936, found: 676.4935.
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<Peak Table>
Detector A 254nm
Peak# Ret. Time Area Height Conc. Area%
1 3.751 3565131 191750 51.645 51.645
2 4.448 3338006 181596 48.355 48.355
Total 6903136 373346 100.000

10-(hydroxymethyl)-2,3,4a,9,9a,10-hexahydro-1H-indeno[1,2-c]pyrazolo[1,2-a]pyrazol-1-one

Eluent: DCM: Methanol = 20:1, white solid (18.5 mg, 76%, m.p. 124 - 126 °C); *H NMR (400 MHz,
CDCls) § 7.26 — 7.15 (m, 4H), 5.31 (s, 1H), 4.12 (d, J = 8.4 Hz, 1H), 3.92 (d, J = 12.4 Hz, 1H), 3.83
(dd, J = 12.4, 8.8 Hz, 1H), 3.74 — 3.69 (m, 1H), 3.55 — 3.48 (m, 1H), 3.15 (dd, J = 16.0, 8.8 Hz, 1H),
3.10-3.01 (m, 2H), 2.91 (dd, J = 16.4, 4.0 Hz, 1H), 2.88 — 2.78 (m, 1H), 2.69 (ddd, J = 16.0, 8.4, 2.0
Hz, 1H). 3C NMR (151 MHz, CDCl3) § 165.1, 142.3, 139.9, 129.1, 127.4, 125.6, 124.8, 74.9, 64.4,
62.6,52.7, 48.1, 36.3, 36.2. HRMS (ESI): m/z calcd. For [C14H16N202, M+H]* 267.1104, found:
267.1100.

7-bromo-10-(hydroxymethyl)-2,3,4a,9,9a,10-hexahydro-1H-indeno[1,2-c]pyrazolo[1,2-a]pyrazol-1
-one

Eluent: DCM: Methanol = 20:1, brown solid (22.6 mg, 70%, m.p. 178 - 180°C); *H NMR (400 MHz,
CDCl3) 6 7.32 (d, J = 8.4 Hz, 2H), 7.08 (d, J = 8.0 Hz, 1H), 5.22 (s, 1H), 4.05 (d, J = 8.0 Hz, 1H), 3.98
—3.88 (m, 1H), 3.86 — 3.78 (m, 1H), 3.70 (t, J = 8.8 Hz, 1H), 3.49 (t, J = 7.2 Hz, 1H), 3.18 — 3.01 (m,
3H), 2.93 - 2.78 (m, 2H), 2.69 (dd, J = 16.0, 8.4 Hz, 1H). *C NMR (151 MHz, CDCl3) 5 165.2, 144.6,
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139.2, 130.6, 128.7, 126.3, 123.1, 74.2, 64.2, 62.4, 52.7, 48.2, 36.3, 35.9. HRMS (ESI): m/z calcd. For
[C1sH15BrN2NaO,, M+Na]* 345.0209, found: 345.0204.

OH

3ab

2-(1-(tert-butyl)-3,3a,4,8b-tetrahydro-1H-indeno[1,2-c]isoxazol-3-yl)ethan-1-ol

Eluent: PE: EA = 2:1, yellow oil (8.0 mg, 31%); *H NMR (400 MHz, CDCls) & 7.23 (dt, J = 8.0, 4.0 Hz,
1H), 7.15 - 7.07 (m, 3H), 4.80 (d, J = 8.0 Hz, 1H), 4.39 (ddd, J = 10.0, 7.2, 3.2 Hz, 1H), 3.66 (ddd, J =
16.4, 9.2, 4.8 Hz, 2H), 3.40 (ddd, J = 15.6, 7.6, 4.0 Hz, 1H), 3.03 (dd, J = 16.2, 4.4 Hz, 1H), 2.88 (dd, J
= 16.4, 8.4 Hz, 1H), 1.69 — 1.62 (m, 1H), 1.56 — 1.46 (m, 1H), 1.19 (s, 9H). 3C NMR (151 MHz,
CDCl3) 6 143.4, 1425, 127.9, 127.0, 125.3, 124.2, 80.9, 69.4, 61.6, 59.6, 51.7, 33.4, 32.0, 27.0. HRMS
(ESI): m/z calcd. For [C16H23sNNaO,, M+Na]* 284.1621, found: 284.1611.

N-(2-(1-(tert-butyl)-3,3a,4,8b-tetrahydro-1H-indeno[1,2-c]isoxazol-3-yl)phenyl)-4-methylbenzene
sulfonamide

Eluent: PE: EA = 6:1, yellow oil (28.2 mg, 61%); *H NMR (400 MHz, CDCl3) & 8.19 (s, 1H), 7.56 (d,
J=7.6 Hz, 1H), 7.50 (d, J = 8.8 Hz, 2H), 7.32 — 7.28 (m, 1H), 7.26 — 7.20 (m, 3H), 7.10 — 7.06 (m,
1H), 7.04 — 6.99 (m, 2H), 6.96 (d, J = 8.0 Hz, 2H), 4.75 (d, J = 8.4 Hz, 1H), 3.94 (d, J = 10.0 Hz, 1H),
3.04 (dd, J =17.2,8.0 Hz, 1H), 2.89 (dd, J = 16.8, 7.6 Hz, 1H), 2.43 — 2.37 (m, 1H), 2.24 (s, 3H), 1.27
(s, 9H). 3C NMR (101 MHz, CDCl3) & 143.4, 140.4, 137.1, 137.0, 129.4, 129.3, 128.0, 127.7, 127.6,
127.3,126.9, 126.4, 125.9, 125.3, 124.3, 121.7, 81.7, 69.0, 58.6, 49.2, 32.3, 26.4, 21.5. HRMS (ESI):
m/z calcd. For [C27H31N202S, M+H]* 463.2050, found: 463.2050.

FBU

1-(tert-butyl)-3,3a,4,8b-tetrahydro-1H-indeno[1,2-c]isoxazole

Eluent: PE: EA = 4:1, yellow oil (15.0 mg, 69%); *H NMR (400 MHz, CDClz) § 7.32 — 7.23 (m, 1H),
7.19 —-7.07 (m, 3H), 4.71 (d, J = 8.0 Hz, 1H), 4.20 (t, J = 7.6 Hz, 1H), 3.32 (t, J = 8.0 Hz, 1H), 3.28 -

38



3.17 (m, 1H), 3.05 (dd, J = 16.4, 7.2 Hz, 1H), 2.76 (d, J = 16.4 Hz, 1H), 1.18 (s, 9H). 3C NMR (101
MHz, CDCl3) & 143.8, 140.9, 127.9, 127.4, 125.8, 125.0, 73.7, 68.9, 58.9, 47.2, 34.6, 26.7. HRMS
(ESI): m/z calcd. For [C14H20NO, M+H]* 281.1539, found: 281.1539
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8. NMR Spectrum and Mass Spectrogr
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Mass Spectrum SmartFormula Report

Analysis Info
Analysis Name G:\EZM MS\0412_RBE3_01_12730.d

Boguisition D 2022-04-13 11:44:52

Method LC_NO UV_P50-1500_6MIN.m Operator Demo User
Sample Name 0412 Instrumen compact 8255754 .2017
8
Comment
Acquisition Paramst
Source Type ESI Ion Polarity Positive Set Webulizer 3.0 Bar
Focus Not actiwve Set capillary 4000 V Set Dry Heater 200 °C
Scan Begin S0 m/z Set End Plate -500 WV Set Dry Gas 8.0 1/min
Scan End 1500 m/z géfseharging 2000 V Set Divert valwve Waste
Yettggeona 0 na Set APCI Heater o °C
Intens. | +MS, 1.7min #94
x108
6
2701457
Bu
H |
44 1921017 : N\O
> (. _OH
117.0646 H H
24 3aa
1] ll 1 |J L oy : . . . .
200 400 600 800 1000 1200 1400 miz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb e;¥ Conf N-Rule

270.1457 1 Cl5H21NNaC2 270.1464 2.8 3.2

1 100.00 &.0 even

ok

Mass Spectrum SmartFormula Report

Enalysis Info
Enalysis Name G:\EZM MS\0617 GA7 01 _14488.d
Method LC_NO UV_P50-1500_6MIN.m

Boquisition D 2022-06-20 12:33:32

Operator Demo User

Sample Name 0617 Instrumsen compact 8255754 .2017
3
Comment
Acquisition Paramest
Source Type ESI Ion Polarity positive set Mebulizer 3.0 Bar
Focus Mot active Set Capillary 4000 V Set Dry Heater S0 °C
Scan Begin SO m/z Set End Plate -500 V Set Dry Gas 4.0 1l/min
Scan End 1500 m/z péfseharging 2000 V Set Divert valve Waste
Yeitageona 0 nA Set APCI Heater 0 °C
Intens. +MS, 1.7min #94
x1077
1.04
] 192.1008
0.8
06
2 ., OH
1 270.1458 H H
0.4 0
| 117.0891 3aa
0.24
1 | l l [ 517.3042
0.0 . L. . L - T T T v
200 400 600 800 1000 1200 1400 miz
Meas. m/z # Ion Formula m/z err [ppm]l mSigma # mSigma Score rdb ;¥ Conf N-Rule
270.1458 1 C15H21NNao2 270.1464 2.3 2.8 1 100.00 &.0 even ok
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Mass Spectrum SmartFormula Report

Analysis Info

Znalysis NameG:%ZM MS\0412 RAS 01_12727.d
Method LC NO UV_P50-1500_&MIN.m
Sample Name 0412

Comment

Acquisition D 2022-

Operator Demo User
Instrumen compact

04-13 11:21:46

8255754.2017
6

Acquisition Paramet

Source Type ESI Icn Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate -500 V Set Dry Gas 8.0 1/min
Scan End 1500 m/z Sé&fseharging 2000 V Set Divert Valve Waste
¥ettageona 0 nk Set APCI Heater 0 °C
Intens. 1 +MS, 2.4min #136
%108
2841618
41
3 80
i AL
o] 159.0800 Hsc’li:iXZZX;AA\V/OH
] H
17 1 3ba
0 | l ‘1\ Ll . . . . ' .
200 400 600 800 1000 1200 1400 miz

Meas. m/z # Ion Formula

284.1618 1 Cl16H23NNaO2 284.1621

1.0

1.3

1 100.00

m/z err [ppm] mSigma # mSigma Score rdb e:;¥ Conf N-Rule
6.0 even ok

Mass Spectrum SmartFormula Report

Rnalysis Info
Analysis Name G:\ZM MS,0412 RAS 01 12715.d
Metheod LC_NO UV_P50-1500_6MIN.m

Boquisition D 2022-

Operator Demo User

04-13 9:43:00

Sample Nams 0412 Instrumen compact 8255754 .2017
[
Comment
Acquisition Paramet
Source Type ESI Ion Polarity pPositive Set Nebulizer 3.0 Bar
FoCus Not active Set Ccapillary 4000 V Set Dry Heater 200 °C
Scan Begin S0 mfz Set End Plate -500 V Set Dry Gas 8.0 1l/min
Scan End 1500 m/z géfseharging 2000 V Set Diwvert Valwe Waste
¥ettageona 0 nA Set APCI Heater 0 °C
Intens.4 +MS, 1.7min #96
x1061
41 312.1926
1 201127
] t-Bu
3 H N
1 145.0646 =0
1 . OH
3 H A
1 3ca
11
0l I ll Ll I.ll 301',3959 . . . .
200 400 600 o0 1000 1200 1400 miz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb e;¥ Conf N-Rule

312.1%26 1 ClBH2TNNao2 312.1334

2.7

92

1.1

1 100.00 6.0 even ok



Mass Spectrum SmartFormula Report

Analysis Info Acquisition D 2022-04-13 9:50:52
Enalysis NameG:\ZM MS\0412 RA6 01 _12716.d
Method LC_NO UV_P50-1500_6MIN.m Operator Democ User
Sample Name 0412 Instrumen compact 8255754.2017
6
Comment
Acquisition Paramet
Source Type ESI Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate -500 V Set Dry Gas 8.0 1/min
Scan End 1500 m/z S&fs€harging 2000 V Set Divert Valve Waste
Yeltageona 0 nA Set APCI Heater 0 °C
Intens. +MS, 1.6min #87
x108
1.54 346,1768
1.0+
221.0966
0.5
670.2977
o0l . l |H |[‘ ‘ L 5.43':‘3930| L 79?'50.0.3 . i ; i ; i i
200 400 600 800 1000 1200 1400 miz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb e;¥ Conf WN-Rule
346.1768 1 C21H2ENNaO2 346.1777 2.7 2.3 1 100.00 10.0 ewven ok
Mass Spectrum SmartFormula Report
Analysis Info Acquisition D 2022-04-13 11:53:01
Analysis Name G:%ZM MS)0412 RB4 01_12731.d
Method LC_NO UV_P50-1500_6MIN.m Operator Demo User
Sample Name 0412 Instrumen compact 8255754.2017
6
Comment
Acquisition Paramet
Source Type ESI Ion Polarity rositive set Nebulizer 3.0 Bar
Focus Not active Set Ccapillary 4000 V Set Dry Heater 200 °C
Scan Begin 50 mfz Set End Plate -500 V Set Dry @as B.0 1/min
Scan End 1500 m/z géfsgharging 2000 V Set Divert Valve Waste
¥eitageona 0 na Set APCI Heater 0 °C
Intens. { M3, 1.7min #93
x1083
54 2881362
4]
KE 210.0911
1 135.0580
21
11
ol . Ll Jd 1, : : . : :
200 400 €00 a00 1000 1200 1400 miz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Sccore rdb e;¥ Conf N-Rule
288.1362 1 C15H20FNNa0O2 288.1370 2.8 0.2 1 100.00 &.0 even ok
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Mass Spectrum SmartFormula Report

Analysis Info

Analysis Name G:\ZM MS\0412 RA4_01_12714.d

Acquisition D 2022-04-13 9:35:38

Method LC_NO UV_P50-1500_#@MIN.m Operator Demo User
Sample Name 0412 Instrumen compact 8255754.2017
6
Comment
Acquisition Paramet
Source Type ESI Icn Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 v Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate =500 v Set Dry Gas 8.0 1l/min
Scan End 1500 m/z Séfseharging 2000 v Set Divert Valve Waste
¥ettageona 0 nA Set APCI Heater 0 °C
Intens. | +MS, 1.9min #107|
x1061
4 304:1070
3_

] 226.0627

] 151.0307

11
0l L, L.“'l I
200

. 475.3245
T T T T T T T T T ¥
400 600 800 1000 1200 1400 miz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb e;¥ Conf N-Rule
304.1070 1 C15H20ClNNaC2 304.1075 1.6 0.7 1 100.00 6.0 even ok
tte Identify Chemistry Process Calibrate Annotation Method View Tools Compass Window Help -
F O N N T e e o e N i )

Chromatogram - 0412 RAA 01 12714.d: BPC +All M5 Specirun Data
=5 2 mz  Res. SN I 1% FwHM
* 19 2821250 11045 16990 1398313 %3 0025
19 2336 6518 42 3557 01 00433
5 160 2304 10: 51 4334 a1 0026
161 ZB3IWE 135 2906 246452 64 00254
N 162 2840198 8140 12 1021 0.0 0.034
A1\ 1 MRy Wees 68 WY 129 0.0
|\ 164 285120 10828 993 84188 22 0023
\ 165 86187 1154 106 as84 02 00257
[\ 1 D9 143 23 1932 01 001
4 7 ey w4l 27 229 01 00252
| AN, 16 o0 w27 27 07 00w
N e S | 169 289.9259 10065 16 1370 0.0 0.028
1 moss 3w2 L1 B 00 00216
i z E @ 5 Tmefmel || 71 gs2a1s1 9309 29 249 01 00314
72 2wl 224 L1 %67 00 0027
Overlad View 173 94981 1847 25 2% a1 002
- 174 208143 933 10 63 00 00318
Spectrum View - 0412 RA4 01.12714d 175 3005171 8618 2.0 1726 0.0 0.0348
Intens, 45, Lomn#107) + || 176 3010750 10400 6.4 5452 01 0088
a0 041070 77 BHL1me w72 14 1187 00 0.02%
17 30207 0010 13 116 00 002
17 326925 1242 31 2588 01 00247
9 80 03134 019 17 1410 00 0030
81 337691 672 L1 522 00 0050
82333063 5% 0 71 00 005
183 304107 11351 4536 BBE0 1000 0.0268
2 T+ 053088 S0 541 = T2 0.0308
185 0483 9882 64 s469 a1 0.0m8
e 185 04473 7809 48 035 a1 0w
& 187 DAEIR AL 146 12358 03 0032
305.1104 183 047 8666 16 1376 00 0032
307,107 189 04836 8955 26 22 01 0030
1 - |10 msime w7 a0 essaTL 7.0 00273
0 302 306 308 310 32 314 35 miz Lol e sl 1 L L Lo noin
Q Flate Flrrofieds Fragmentts [Juv 192 3061084 11167 15318 1208978 337 00274
193 3063276 10885 58 508 0.1 00281
Compound Spectra - 0412 RA4 01 12714 184 071077 1063 2530 214574 56 0.077
Intens, I, LomnS107) 4 || 195 08.1117 10165 25.0 21194 06 00303
xi08 Ty 1% 1B B6 25 27 01 00378
197 300197 11263 43 3622 01 00275
198 3120128 1059 L5 22 00 0026
19 3827 13127 14 1218 00 0.0242
3 200 0083 11260 1465 124223 22 0084
01 P08 10857 238 168 05 0026
02 32073 1086 564 47807 12 0026
03 m2171 s 29 2021 01 0036
2 04 2308 A W01 8538 02 001
05 2aosL  E7L 45 378 01 00402
e 06 6 16 L1 05 00 0085
1 07 %963 10501 58 @52 01 0030
05,1104 08 370973 12 L7 1409 00 0023
09 /S w18 1566 00 00351
omior 20 0264 emS 22 e 00 00516
- 21 34aE7es 12985 L4 1208 00 00276
302 04 306 308 31 312 314 316 mz 5 wziten R o > a0 nnom

v [individual Axes [[]Overlay Details _ List Windows: 1 |+ Display threshold: 100
'\ Mass List { SmartFormula /

gk HPC Calibration
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Mass Spectrum SmartFormula Report

Analysis Info

Analysis NameG:\EM MS\0412 RC4 01 12735.d

Method

Sample Name 0412

Comment

LC_NO UV_P50-1500_6MIN.m

Acquisition D 2022-04-13 12:55:51

Operator Demo User

Instrumen compact

8255754.2017
5

Acquisition Paramet

Source Type ESI Ion Polarity rositive Set Nebulizer 3.0 Bar
FoCus Not actiwve set capillary 4000 WV Set Dry Heater 200 °C
Scan Begin SO m/z Set End Plate -500 ¥ Set Dry Gas g.0 1l/min
Scan End 1500 m/z oéfscharging 2000 WV Set Divert valve Waste
Yeitaggeona 0 na Set APCI Heater o0 °C
Intens. +MS, 1.5min #86/
x1071
1 H ‘t-Bu
084 189.0920 R
3001577 o
MeO \ OH
0.6 HA
| 3ga
0.4
0.2
0.0 Ll l .l L L . 577 ';32551 . . . .
200 400 600 oo 1000 1200 1400 miz

Meas.

m/z # Icon Formula
300.1577 1 CleH23INNaD3

300.1570

m/z err [ppm]
-2.5

mSigma # mSigma Score
1 100.

1.7

rdb ;¥ Conf N-Rule

00 6.0 ewven ok

Mass Spectrum SmartFormula Report

Analysis Info

Enalysis NameG:\EM MS\0412 RBE8 01 12735.d

Bcguisition D 2022-04-13 12:24:01

Method LC_NO UV_P50-1500_6MIN.m Operator Demo User
Sample MName 0412 Instrumen compact 8255754 .2017
3
Comment
RAcquisition Paramet
Source Type ESI Ion Polarity rositive Set Nebulizer 3.0 Bar
Focus Not active Set capillary 4000 WV Set Dry Heater 200 °C
Scan EBegin 50 m/z Set End Plate -500 V Set Dry Gas B.0 1/min
Scan End 1500 m/z géfseharging 2000 V Set Diwvert valve Waste
Yeitageona 0 DA Set APCI Heater 0 °C
Intens. +MS, 2.0min #114
x106
8
260.0892
1 H ‘t—Bu
6 AN
< O
FsC , {_OH
N HA
3381332 3ha
2_
0 ul L " . . - . r T
200 400 600 8oo 1000 1200 1400 miz

Meas.

m/z # Ion Formula
338.13322 1 ClEHZ0F3NNaO2z2

338.1338

m/z err [ppm]
1.9

95

mSigma # mSigma Score rdbk e;¥ Conf N-Rule

0.3

1 100

.00

6.0 even ok



Mass Spectrum SmartFormula Report

Analysis Info
Znalysis NameG:\ZM MS\0412 RBZ 01 12729.d

Acquisition D 2022-04-13 11:36:44

Method LC_NO UV_P50-1500_6MIN.m Operator Demo User
Sample Name 0412 Instrumen compact 8255754.2017
6
Comment
Acquisition Paramet
Source Type ESI Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate -500 vV Set Dry Gas 8.0 1/min
Scan End 1500 m/z Séfs€harging 2000 V Set Divert Valve Waste
Yettageona 0 n& Set RAPCI Heater 0 °C
Intens, +MS, 2.0min #111
1087
5 3281514 " ‘t-Bu
2 N
O
47 MeOzC%w
250.1072 zo
. HH
3 3ia
2_
191.0705
-1.
J “ 633.3139
0 ULl F I 1L . : | , . . . .
200 400 600 800 1000 1200 1400 miz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb ej¥ Conf N-Rule
328.1514 1 C17HZ3NNaO4 328.1519 1.7 0.2 1 100.00 7.0 even ok

Mass Spectrum SmartFormula Report

Analysis Info

Analysis NameG:\ZM MS\0412 RC2_01_12737.d
Method LC_NO UV_P50-1500_6MIN.m
Sample Name 0412

Acquisition D 2022-04-

Operator Demo User
Instrumen compact

Comment

13 12:39:30

8255754.2017
6

Acquisition Paramet

Source Type ESI Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate -500 V Set Dry Gas 8.0 1/min
Scan End 1500 m/z péfscharging 2000 V Set Divert Valve Waste
Yettageona 0 nh Set APCI Heater 0 =C
Intens. +MS, 1.6min #93|
x108
5 2841615
44 159.0803
2_
ol L, 11 : : : : : :
200 400 600 800 1000 1200 1400 miz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb ej¥ Conf N-Rule

284.1615 1 Cl6H23NNaO2 284.1621 2.1 2.0 1 100.00

96

6.0 even

ok



Mass Spectrum SmartFormula Report

Analysis Info

Acquisition D 2022-04-13 11:29:23

Rnalysis NameG:\ZM MS5\0412 RB1 01 _12728.d

Method
Sample Name

Comment

LC_NO UV_P50-1500_ 6MIN.m
0412

Instrumen compact

Operator Demo User

8255754.2017
&

Acquisition Paramet

Source Type ESI Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 v Set Dry Heater 200 °c
Scan Begin 50 m/z Set End Plate -500 Vv Set Dry Gas 8.0 1/min
Scan End 1500 m/fz e€fseharging 2000 v Set Divert Valve Waste
Yeitageona 0 n& Set RPCI Heater 0 °C
Intens. | +MS, 2.4min #138

144.0574
L |ll ul |

270.0129

348.0570

675.1245

200

800 1000 1200

600

1400 miz

Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb ej¥ Conf N-Rule
348.0570 1 C15HZ20BrNNa02 348.0570 -0.1 6.1 1 100.00 6.0 even ok
Identify Chemistry Process Calibrate Annotation Method View Tools Cgmpass Window Help
L W T N R W T 1 s N UG e S N N D it ]
Chromatogram - 0412_RB1_01_12728.d: BRC +All M =] -
I”E]"‘nss £ miz Res. SN 1 1% Fw
* 314.1218 828 20 1708 01 0030
316016 10864 17 1453 00 0.02%
3 \ 0. 1604 9378 17 117 00 00341
2013 10558 85 7233 02 00304
s2ame 10102 14 1170 00 00319
N \ 21 8w 110 gam 03 00271
3231822 2010 22 1882 0.1 00326
\ 360753 11433 3326 202065 83 0025
3270791 109% 585 45335 13 00297
, \ e  m—
/\ 319.0771 11086 53.6 45491 13 0.0297
— U ~ 300804 10743 59 5005 01 00307
;LA 11541 11 064 00 0.0287
1 2 E 4 5 Time [min] || 3370862 11470 17 1424 0.0 0.0290
Be 334071 10578 13 111t 00 0036
Overlaid Stodked J, Analysis J,View %93 142 111 9421 03 00293
700 1071 24 048 01 00314
Spectrum View - 0412 RB1.01 12728d 3Ba673 1% 16 1331 00 0oz
Iy 5, 2.4mn %138 + || 330.1317 11624 13 139 00 00292
1o 38,0570 e 348769 10197 52 2636 0.1 0038
34781 1 10 6 00 0066
380570 11432 28304 2400159 703 0.0304
20 3482132 E=] 38 3 0.1 0.0522
e 071 181 1571 0.5 00325
a3 3485145 7718 23 134 01 0.0452
490602 11301 4932 0971 120 00309
3490846 1451 713 61008 13 0.0%05
0 349,781 6954 13 1115 0.0 00503
249,864 L Prees 00 00
3500552 11207 27686 23977% 687 0.0310
0.5 349.0802 SOLOEY 50,2077 T 15 180% 05 0.0%5
350.2931 7E3 116 I 03 0042
o - || 350.4508 771 13 1137 00 00440
% B 0 E) = oz || 350.539 &00s 25 181 0.1 0.04%
Do) & Flat Flrofiems FlineMs [Irragnentvs [Juv 30893 WM W1 R 05 00321
3510884 11515 4865 41573 121 0.0305
Eompound Spectra - 0412_RB1_01 12728.d & || 3512085 066 53 w471 0.1 0047
Intens, VB, Zamn 5138 - || 3518570 757 12 £ 00 0.045
x108 vy 3520600 1371 %6 3533 12 00310
[ G 3528991 5038 11 345 00 00386
3530633 1014 40 3400 0.1 0034
20 539668 11778 12 1005 00 00301
3548872 070 11 B 00 00440
ssesw2 10232 65 5552 02 0039
L5 603228 10904 24 24 01 0036
3628239 o153 33 2807 0.1 00397
3640313 718 1424 120725 35 00311
0 3650350 1031 224 15028 06 0.033L
51551 11513 32 2699 01 00317
3660297 1147 1473 124834 37 0e3e
0.5 34,0602 3510584 o sTems el 228 1942 06 0.0345
& | me0ms  wen 11 03 003
< || we0ms 1298 20 173 0.1 00201
(X vrzsss  siaat s i na  nar
3% 38 350 352 354 mfz <1 I |
D@ a W [indvidual Axes []Overlay Detals ListWindows: 1 [+ Display treshold: 100
Overlaid }\List | \ Mass List  SmartFormula /.
B HPC Calibration
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Mass Spectrum SmartFormula Report

Analysis Info

Bnalysis Name G:\EZM MS\O412_RC6_01_12741,d
Method LC_NO UV_P50-1500_6MIN.m
Sample Name 0412

Operator Demo User
Instrumen compact

Comment

Bcquisition D 2022-04-

13 13:11:47

84255754 .2017
[

Acquisition Paramst

Source Type ESI Ion Polarity positive Set Nebulizer 3.0 Bar
Focus Mot active Set capillary 4000 V Set Dry Heater 200 °C
Scan Begin S0 mfz Set End Plate -500 V Set Dry Gas .0 1/min
Scan End 1500 m/z o&fscharging 2000 V Set Divert valve Waste
¥ettageona 0 nA Set APCI Heater 0 °C
Intens. | +MS, 1.6min #90
K1OB'
3 284.1612
1 131.0805 A M t-Bu
J e Hod
] 206.1167 =Ny
2 \{_OH
] HA
] 3la
1_
G- | I. il |- . . . . .
200 400 600 800 1000 1200 1400 miz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb e;¥ Conf N-Rule
2g84.1612 1 C16H23INNaoO2 2B4.1621 3.1 1.8 1 100.00 6.0 even ok

Mass Spectrum SmartFormula Report

2Znalysis Info

Analysis NameG:%ZM MS\0412 RC7_01_12742.d
Method LC_NO UV_P50-1500_&MIN.m
Sample Name 0412

Operator Demo User
Instrumen compact

Comment

Acquisition D 2022-04-13 13:19:40

8255754 .2017
[

Acquisition Paramet

Source Type ESI Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not actiwve Set Capillary 4000 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate -500 V Set Dry Gas 8.0 1/min
Scan End 1500 m/z péfseharging 2000 V Set Divert Valve Waste
¥ettageona 0 nk Set RPCI Heater 0 °C
Intens, +MS, 2.2min #124
x108
2.0
348.0561
1.5
1.0
0.5
194.9769
675.1222
0.0 |‘\L{.l|l|1|.l 18 1 - : i : : i : : .
200 400 600 800 1000 1200 1400 miz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb ei¥ Conf N-Rule
348.0561 1 C15H20BrNNaO2 348.0570 2.6 3.4 1 100.00 6.0 even ok
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lute |dentify Chemistry Process Calibrate Annctation Method Yiew Jools Compass Window Help

LA mpanhan ol asAad mlre,r |hESes: 0E 0w
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Mass Spectrum SmartFormula Report

Acquisition D 2022-04-13 12:47:54

Analysis Info

Analysis NameG:\ZM MS\0412_RC3_01_12738.d
Operator Demo User

Method LC_NO UV_P50-1500_6MIN.m
Sample Name 0412 Instrumen compact 8255754.2017
6
Comment
Acquisition Paramet
Source Type ESI Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 v Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate =500 v Set Dry Gas 8.0 1/min
Scan End 1500 m/z Béfseharging 2000 v Set Divert Valve Waste
¥ettegeona 0 nk Set APCI Heater 0 °C
Intens. | +MS, 2.4min #130
x106
1.0- 260.0233
0.8+
0.6
0.4+
0.2 l
00l L. . [#lL .11 I L _655J443 . : . . . :
200 400 600 800 1000 1200 1400 m/z
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb e;¥ Conf HN-Rule

338.0678 1 C15H19ClZNNa02 338.0685 2.2 6.8 1 100.00 6.0 even ok
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Mass Spectrum SmartFormula Report

Analysis Info

Analysis Name G:\ZM MS)0412 RC8 01 _12743.d

Method
Sample Name

Comment

LC_NO UV_PF50-1500_6MIN.m
0412

Acquis

Operator Demo User

Instrumen compact

ition D 2022-04-13 13:27:19

8255754 .2017
6

Acquisition Paramet

Source Type ESI Ton Polarity Positive Set Webulizer 3.0 Bar
Focus Mot active Set Ccapillary 4000 V Set Dry Heater 200 °C
Scan Begin S0 m/z Set End Plate -500 V Set Dry Gas 8.0 1/min
Scan End 1500 m/z g&fseharging 2000 V Set Divert valve Waste
Yettegeona 0 DA Set APCI Heater 0 °C
Intens. | +MS, 1.8min #93
x107
0.8+ 249. 1121
081 360.1777
0.44
0.24
l 697 3652
0.0 . 4l [ L, . A ; . . .
200 400 00 500 1000 1200 1400 miz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb e;¥ Conf N-Rule

360.1777 1 ClEH2TNNaOS

360.1781 1.3

100

0.3

1 100.00

6.0 even ok



Mass Spectrum SmartFormula Report

Analysis Info

Analysis NameG:\ZM MS\0617 GD1 01 14506.d
Method LC NO UV_P50-1500_6MIN.m
Sample Name 0617

Comment

Acquisition D 2022-06-20 14:52:57

Operator Demo User

Instrumen compact

8255754.2017
6

Acquisition Paramet

Source Type EST Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 50 °C
Scan Begin 50 m/z Set End Plate -500 V Set Dry Gas 4.0 1/min
Scan End 1500 m/z S&fseharging 2000 ¥V Set Divert Valve Waste
Yeitageona 0 nA Set APCI Heatsr 0 °C
Intens. - +MS, 1.6min #88|
x107]
1.00] 249.1134 3501780
0.757
0.50]
0.251
B97.3667
0.00 N L — . . :
200 400 600 800 1000 1200 1400 miz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb ei¥ Conf N-Rule
360.1780 1 ClBH27NNaOs 360.1781 0.5 13.7 1 100.00 6.0 even ok

Mass Spectrum SmartFormula Report

Analysis Info

Analysis Name G:%\ZM MS'0412 RA7 01 12726.d
Method LC_NO UV_P50-1500_6MIN.m
Sample Name 0412

Comment

Bcquisition D 2022-04-13 11:14:10

Operator Demo User

Instrumen compact

8255754.2017
6

Acquisition Paramet

Source Type ESI Ton Polarity Positive Sat Webulizer 3.0 Bar
Focous Not active Set capillary 4000 WV Set Dry Heater 200 °C
Scan Eegin 50 m/fz Set End Plate -500 V Set Dry Gas 8.0 1/min
Scan End 1500 m/z géfseharging 2000 V Set Divert valve Waste
Yoitageona 0 nA Sat APCI Heater 0 =C
Intens. +MS, 2. 4min #139
x107 |
0.51 3201619
0.6
OH
0.4 209.0960
0.2
1 617.3336
ool vl o1 - ; ; ; .
200 400 600 800 1000 1200 1400 miz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb ;¥ Conf N-Rule
320.161% 1 C19H23NNao2 320.1621 0.5 2.7 1 100.00 5.0 even ok

101



AR

3sa

Mass Spectrum SmartFormula Report

Analysis Info

Bnalysis Name G:\ZM MS\ 0412 RD1 01 _12744.d
Method LC_NO UV_P50-1500_6MIN.m
Sample Name 0412

Operator Demo User
Instrumen compact

Comment

Acquisition D 2022-04-

13 13:35:25

8255754.2017
6

Acquisition Paramst

Source Type ESI Ion Polarity pPositive Set Mebulizer 3.0 Bar
Focous Not active Set capillary 4000 WV Set Dry Heater 200 °C
Scan EBegin 50 m/z Set End Plate -500 V Set Dry Gas B.0 1/min
Scan End 1500 miz eéfseharging 2000 V Set Divert valve Waste
Yettageona 0 nA Set APCI Heater o °C
Intens. +MS, 1.7min #95)
x108]
4 3201610
3
2
] 195.0806
E
h ‘ l 617.3342
ol W VNS Uou— l . . . . .
200 400 €00 800 1000 1200 1400 miz
Meas. m/z # Ion Formula m/z err [ppm]l mSigma # mSigma Score rdb ;¥ Conf N-Rule
320.1610 1 C19H23NNaO2 320.1621 3.4 1.7 1 100.00 9.0 even ok

Mass Spectrum SmartFormula Report

Analysis Info
Analysis NameG:\ZM MS\0412 RC1 01 _12736.d

Method LC_NO UV_P50-1500_6MIN.m
Sample Name 0412

Acquisition D 2022-04-

Operator Demo User
Instrumen compact

Comment

13 12:31:22

8255754.2017
6

Acquisition Paramet

Source Type ESI Icn Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 200 °C
Scan Begin 50 m/=z Set End Plate -500 V Set Dry Gas 8.0 1/min
Scan End 1500 m/z oéfscharging 2000 V Set Divert Valve Waste
¥ettageona 0 nh Set APCI Heater 0 °C
Intens. +MS, 1.9min #108|
x108
4.
256,1305
3_
OH
131.0849
2.
1
ol |l “I L 475.3241 588.4075 701.4918
200 ' 400 600 800 1000 1200 1400  miz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb e;¥ Conf N-Rule

256.1305 1 C14H19NNaO2 256.1308 1.1 0.3 1 100.00 6.0 even
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Mass Spectrum SmartFormula Report

Analysis Info Acquisition D 2022-04-13 12:16:08
Analysis Name G:\ZM MS,0412 RE7 01 12734.d
Method LC_NO UV_P50-1500 &MIN.m Operator Demo User
Sample MNams 0412 Instrumen compact 8255754 .2017
L
Comment
Acquisition Paramest
Source Type ESI Ion Polarity rositive set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 WV Set Dry Heater 200 °C
Scan Begin S0 mfz Set End Plate -500 ¥ Set Dry Gas 8.0 1/min
Scan End 1500 m/z géfseharging 2000 WV Set Divert valve Waste
¥oitggeona 0 na Set APCI Heater o °C
Intens. | +MS, 2. 2min #121
x108
1.54
3041301

WwI
-
o

1.04 {__OH
1 HHA
1 3ta
0.5
0.0 ;Im.llh i l LH L . . . : .
200 400 600 800 1000 1200 1400 miz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb e;¥ Conf N-Rule
304.1301 1 C18H1SKNaO2  304.1308 2.1 8.7 1 100.00 10.0 even ok
Mass Spectrum SmartFormula Report
Analysis Info Acquisition D 2022-06-20 13:27:52
Analysis NameG:\ZM MS\0617_GB6_01_14495.d
Method LC_NO UV_P50-1500_6MIN.m Operator Demo User
Sample Name 0617 Instrumen compact 8255754 .2017
6
Comment

Acquisition Paramet

Source Type EST Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 50 °C
Scan Begin 50 m/z Set End Plate -500 ¥ Set Dry Gas 4.0 1/min
Scan End 1500 m/z 0&fseharging 2000 V Set Divert Valve Waste
Yettegeona 0 nA Set APCI Heater 0 °C
Intens. +MS, 2.4min #139
X107 ]
496,3070
1.0
H N-
./ O
o S H
0.6 %0 H
0.4 3aaa
233.1539
0.2
| l | 1013.5871
0.0~ - - : - — ; -
200 400 600 800 1000 1200 1400 miz
Meas. m/z # Ion Formula m/z err [ppm]l mSigma # mSigma Score rdb ei¥ Conf N-Rule
496.3070 1 C30H42NOS 496.3057 -2.5 36.1 1 100.00 11.0 even ok
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Mass Spectrum SmartFormula Report

Analysis Info

Analysis NameG:%ZM MS\0621_GC8_01_14599.d
Method LC_NO UV_P50-1500_6MIN.m
Sample Name 0621

Comment

Acquisition D 2022-06-

Operator Demo User
Instrumen compact

24 16:22:37

8255754.2017
6

Acquisition Paramet

Source Type ESI Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not actiwve Set Capillary 4000 ¥ Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate -500 ¥ Set Dry Gas 8.0 1/min
Scan End 1500 m/z oéfscharging 2000 V Set Divert Valve Waste
Yettageona 0 ni Set APCI Heater 0 °C
Intens. +MS, 3.0min #167
x108
6 530.2525
' g
30 H N
O, 0
) OO L
o B
HsCO H H
3baa
2,
1081.4774
0 159.0444  301.1411 . | |
' 200 ' 400 600 ' 800 1000 1200 ‘ 1400 miz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb =i¥ Conf N-Rule

530.2525 1 C32H36NO& 530.2537 2.3 1.6

1 100.00 16.0 even

ok

Mass Spectrum SmartFormula Report

Analysis Info

Analysis NameG:\ZM MS\0621 GC7_01_14601.d
Method LC_NO UV_P50-1500_6MIN.m
Sample Name 0621

Comment

Acquisition D 2022-06-

Operator Demo User
Instrumen compact

24 16:38:38

8255754.2017
6

Acquisition Paramet

Source Type EST Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 200 °cC
Scan Begin 50 m/z Set End Plate -500 V Set Dry Gas 8.0 1/min
Scan End 1500 m/z pEfs€harging 2000 V Set Divert Valve Waste
¥ettageona 0 nA Set APCI Heater 0 °C
Intens. ] +MS, 2 2min #129
x1087
5,
] 490.2194
4 OCH \4/
1 H
1 HsC 1 ONL
34 3 O X [¢]
1 IS Y/ 4 OH
27 H H
] 3caa
1 201.0542 \
S S [N o _oeagses _
200 400 600 800 1000 1200 1400 mjz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb e;¥ Conf N-Rule
450.2194 1 C27H33NNaOe 490.2200 1.3 1.2 1 100.00 12.0 even ok
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Mass Spectrum SmartFormula Report

Analysis Info

Analysis NameG:\ZM MS\0617 GA8 01 14489.d
Method LC_NO UV_P50-1500_6MIN.m

Acquisition D 2022-06-20 12:40:54

Operator Demo User

Sample Name 0617 Instrumen compact 8255754 .2017
[}
Comment
Acquisition Paramet
Source Type EST Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 50 °C
Scan Begin 50 m/z Set End Plate -500 V Set Dry Gas 4.0 1/min
Scan End 1500 m/z S&fseharging 2000 V Set Divert Valve Waste
Yettageona 0 nA Set APCI Heater 0 °C
Intens. | +MS, 4.5min #262]
x107 |
590.3850
1.0
0.8
0.6 z 3
1 3daa Hh
0.4
0.2
0 0795.0609 233.0904 ) 1201.7399
‘ 200 ' 400 ‘ 500 ' 800 1000 1200 1400 mz
Meas. m/z # Ton Formula m/z err [ppm] mSigma # mSigma Score rdb ej¥ Conf N-Rule
590.3850 1 C37H52NO5 590.3840 -1.6 35.0 1 100.00 13.0 even ok

Mass Spectrum SmartFormula Report

Analysis Info

Analysis NameG:\ZM MS\0617_GB4_01_14493.d
Method LC_NO UV_P50-1500_6MIN.m

Acquisition D 2022-06-20 13:11:51

Operator Demo User

Sample Name 0617 Instrumen compact 8255754 .2017
6
Comment
Acquisition Paramet
Source Type ESI Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 50 °C
Scan Begin 50 m/z Set End Plate -500 v Set Dry Gas 4.0 1/min
Scan End 1500 m/z Séfscharging 2000 V Set Divert Valve Waste
Yettageona 0 ni Set APCI Heater 0 °C
Intens. +MS, 2.3min #132
x10%
3] 226.9512
95.0604 I
H N-<
o 0 oH
21 288.9218 B
T 0 HoH
380.1639 3eaa
1_
474,2607
J ] l“ 619.5251
0l Ll | i LI llhjl. hlih, 1 ‘.l. " ; 91T'?263 . . T T T T
200 400 €600 800 1000 1200 1400  miz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb ei¥ Conf N-Rule
474.2607 1 C2BH3ITNNaO4 474 .2615 1.7 3.6 1 100.00 11.0 even ok
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Mass Spectrum SmartFormula Report

2nalysis Info

Analysis NameG:\ZM MS\0617_GB1_01_14450.d
Method LC NO UV_P50-1500_BMIN.m
Sample Name 0617

Comment

Acquisition D 2022-06-20 12:48:46

Operator Demo User

Instrumen compact 8255754 .2017
]

Acquisition Paramet

Source Type ESI Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 50 °C
Scan Begin 50 m/z Set End Plate -500 V Set Dry Gas 4.0 1/min
Scan End 1500 m/z Oéfseharging 2000 ¥ Set Divert Valve Waste
SYettageona 0 nA Set APCI Heater 0 °C
Intens. +MS, 2.8min #160)
%108
544.3052
6 Me, H
44 HH
2.
488.2425
o.25.0807 2550718 3801645 | ‘ 838.4383 1109i5834
200 400 600 800 1000 1200 1400 miz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb ei¥ Conf N-Rule
544.3052 1 C34H42NOS 544 .30587 1.1 1.3 1 100.00 15.0 even ok

Mass Spectrum SmartFormula Report

Analysis Info

Analysis NameG:\ZM MS\0617_GB3_01_14452.d
Method LC NO UV_P50-1500_6MIN.m
Sample Name 0617

Comment

Acquisition D 2022-06-20 13:03:59

Operator Demo User

Instrumen compact 8255754.2017
6

Acquisition Paramet

Source Type ESI Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 50 °C
Scan Begin 50 m/z Set End Plate -500 vV Set Dry Gas 4.0 1/min
Scan End 1500 m/z péfseharging 2000 V Set Divert Valve Waste
¥eltageona 0 nk Set APCI Heater 0 °C
Intens. +MS, 3.5min #204
1083
53 430.2938
4] O,
OH
37 : o
2.
13 236.0912 8815632
0 95.D|601 l |
200 400 600 800 1000 1200 1400 miz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb ei¥ Conf N-Rule
430.2938 1 CZ6H40NO4 430.2852 3.3 0.6 1 100.00 8.0 even ok
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Mass Spectrum SmartFormula Report

Analysis Info Acquisition D 2022-07-21 16:28:45
Analysis Nameg:\Desktop\0718 BE3 01 15377.d
Method LC_NO UV_P50-1500_30MIN.m Operator Demo User
Sample Name 0718 Instrumen compact 8255754.2017
6
Comment
Acguisition Paramet
Source Type ESI TIon Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 200 °c
Scan Begin 50 m/z Set End Plate =500 V Set Dry Gas 8.0 1/min
Scan End 1500 m/=z Béfseharging 2000 v Set Divert Valve Waste
Yeitageona 0 na Set APCI Heater 0 °C
Intens. 4 +MS, 22.8min #1338
x1071
] 676.40835
1.004 Me
1 Me Me
0.751 L H
o N
] O, Kol
] OH
0.50 me © 4 : éKH H‘\/
1 Me
0.257 3haa
0.00 : : : — . - : ‘ : .
200 400 600 800 1000 1200 1400 miz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb e;¥ Conf N-Rule
676.4935 1 C43HBBENOS 676.4936 0.1 108.7 1 100.00 12.0 even ok
Mass Spectrum SmartFormula Report
Analysis Info Acquisition D 2022-04-13 13:51:27
Analysis NameG:\ZM MS\0412 RD3 01 12746.d
Method LC_NO UV_P50-1500_6MIN.m COperator Demo User
Sample Name 0412 Instrumen compact 8255754 .2017
6
Comment
Acquisition Paramet
Source Type ESI Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate -500 V Set Dry Gas 8.0 1/min
Scan End 1500 m/=z oéfseharging 2000 V Set Divert Valve Waste
Vettageona 0 nA Set APCI Hesater 0 °C
Intens. +MS, 2.0min #114
1087
] 2671100
1.5
1.0
0.51
131.0855 511.2298 7014922
] | | I 588.4083 011922 514 5750
0.0l Lol Lo — | L I - . ' .
200 400 600 800 1000 1200 1400 miz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb ei¥ Conf N-Rule
267.1100 1 Cl4H16N2NaO2 267.1104 1.3 1.1 1 100.00 8.0 even ok

107




Mass Spectrum SmartFormula Report

Analysis Info Acquisition D 2022-04-13 13:43:33

Enalysis NameG:\EZM MS\0412 RD2 01_12745.d

Method LC NO UV_P50-1500_€MIN.m Operator Demo User

Sample Name 0412 Instrumen compact 8255754 .2017
6

Comment

Acquisition Paramst

Source Type ESI Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 200 °C
Scan Begin 50 mfz Set End Plate -500 V set Dry Gas 8.0 1/min
Scan End 1500 m/z géfseharging 2000 V Set Divert Valve Waste
¥oitegeona 0 na Set APCI Heater 0 °C
Intens. +MS, 2.1
x10
5.
3450204
4

o 261.1308

669.0498
Ll .M.l Y P | . s1as7e0 9699928

200 400 600 ' 800 1000 ' 1200 ) 1400 miz

[=]

Meas. m/z # Ton Formula m/z err [ppm] mSigma # mSigma Score rdb ;¥ Conf N-Rule
345.0204 1 CI14H1S5BrNzZNa0O2 345.0209 1.4 5.1 1 100.00 8.0 even ok
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Mass Spectrum SmartFormula Report

Analysis Info

ZAnalysis NameG:\ZM MS\O621_GD1_01_14602.d
Method LC_NO UV_P50-1500_6MIN.m
Sample Name 0621

Comment

Acquisition D 2022-06-24 16:46:14

Operator Demo User

8255754.2017
6

Instrumen compact

Acquisition Paramet

Source Type ESI Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate -500 V Set Dry Gas 8.0 1/min
Scan End 1500 m/z Séfs€harging 2000 V Set Divert Valve Waste
Yettageona 0 nA Set APCT Heater 0 °C
Intens. { +MS, 1.6min #90
X107
1.0 171.0795
0.8 Z 2 OH
1 H H
0.6 284:1611 3ab
0.4
0.2
0oL thiil,, e . : ; ‘ : ‘ .
200 400 600 800 1000 1200 1400 miz

Meas. m/z # Ion Formula

284.1611 1 Cle6H23NNaOQ2 284.1621

m/z err [ppm]
3.5

mSigma # mSigma Score rdb ej¥ Conf N-Rule
0.5 1 100.00 6.0 even ok

Mass Spectrum SmartFormula Report

Analysis Info
Analysis NameG:\ZM MS\0617 GD3 01 14508.d

Acquisition D 2022-06-20 15:07:38

Method LC NO UV _P50-1500 6MIN.m Operator Demo User
Sample Name 0617 Instrumen compact 8255754.2017
6
Comment
Acquisition Paramet
Source Type EST Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 50 °C
Scan Begin 50 m/z Set End Plate -500 V Set Dry Gas 4.0 1/min
Scan End 1500 m/z Qéfseharging 2000 V Set Divert Valve Waste
Yeitageona 0 nA Set APCI Heater 0 °C
Intens. +MS, 2.2min #126
x1077]
1.0+ 407.1428
0.8
] 463.2050
0.6+
041 2910798
0.2 218.0965
(10} EFERPRAR S ST S N — : : : .
200 400 600 800 1000 1200 1400 miz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score 1rdb ei¥ Conf N-Rule
463.2050 1 C2Z7H31N203S 463.2050 0.1 3.7 1 100.00 14.0 even ok
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Mass Spectrum SmartFormula Report

Analysis Info

Analysis Name G:\ZM MS\0504 GA5 01 13319.d

Bequisition D 2022-05-06 0:32:09

Method LC_NO UV_P50-1500_20MIN.m Operator Demo User
Sample Name 0504 Instrumen compact 8255754.2017
6
Comment
Acquisition Paramet
Source Type ESI Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate -500 V Set Dry Gas 8.0 1/min
Scan End 1500 m/z Qéfse€harging 2000 V Set Divert Valve Waste
Yettageona 0 nA Set ABCI Heater 0 °C
Intens +MS, 1.4min #80|
x108]
1 {-Bu
3 162.0908 H N.
1 < O
: :Q—H i
27 3ad
1 218:1535
1_
ol LU ... . : : : . : : :
200 400 600 800 1000 1200 1400 miz

Meas. m/z # Ion Formula
218.1535 1 C14H20NO

m/z err [ppm]

218.1539 2.2 1.3 1 100.00

mSigma # mSigma Score rdb e(¥ Conf N-Rule
6.0 even

ok

Mass Spectrum SmartFormula Report

Analysis Info

Analysis NameG:\ZM MS\0715 BE3 01 1526l1.d

Acquisition D 2022-07-18 23:59:46

Method LC NC UV _P50-1500 6MIN.m Operator Demo User
Sample Name 0715 Instrumen compact 8255754.2017
6
Comment
Acquisition Paramet
Source Type ESI Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not actiwve Set Capillary 4000 V Set Dry Heater 200 °c
Scan Begin 50 m/z Set End Plate -500 v Set Dry Gas 8.0 1/min
Scan End 1500 m/= Bé&fseharging 2000 v Set Divert Valve Waste
Yeitageona 0 na Set APCI Heater 0 °c
Intens.- +MS, 2.0min #115
x108
1257 270.1459
1.00+ ’\{lBu
214.0836 Z+°0
0.754 = OH
0503 432 0444 3-Int
0.251
{ l 4242081
0001 ek il v b g+l dud - : : : i
200 400 600 800 1000 1200 1400 miz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb e;¥ Conf N-Rule
270.1459%9 1 Cl5H21NNaoO2 270.1464 1.9 0.7 1 100.00 6.0 even ok
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Mass Spectrum SmartFormula Report

Analysis Info

Acquisition D 2022-05-05 22:45:50

Analysis NameG:\ZM MS\0504 RE8 01 13314.d
Method LC _NO UV_P50-1500_20MIN.m Operator Demo User
Sample Name 0504 Instrumen compact 8255754 .2017
6
Comment
Acquisition Paramet
Source Type ESI Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate -500 V Set Dry Gas 8.0 1/min
Scan End 1500 m/z Qéfse€harging 2000 V Set Divert Valve Waste
Yettageona 0 nh Set APCI Heater 0 °C
Intens 1 +MS, 3.9min #226|
x1067
] 448.2450 H
2.5 : + 1B
: /@f i @AN u
] &
2.0 o%&o
1'52 S-3aaa
1.0
] 233.1546
0.54
] | | l { 851.5157
ool L. I S : : — L : . : : :
200 400 600 800 1000 1200 1400 miz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb ej¥ Conf N-Rule
448.2450 1 C26H35NNaO4 448.2458 2.0 2.4 1 100.00 10.0 even ok

Mass Spectrum SmartFormula Report

Analysis Info

Acguisition D 2022-06-20 14:14:05

Analysis NameG:\ZM MS\0617 GC4 01 14501.d
Method LC_NO UV_P50-1500_6MIN.m Operator Demo User
Sample Name 0617 Instrumen compact 8255754 .2017
6
Comment
Acquisition Paramet
Source Type ESI Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 50 °C
Scan Begin 50 m/z Set End Plate -500 V Set Dry Gas 4.0 1/min
Scan End 1500 m/z Q&fs€harging 2000 V Set Divert Valve Waste
Yettageona 0 nA Set APCI Heater 0 °C
Intens. | +MS, 2.9min #168
x108
MeQ
0.8 482:1911 Q
ey s
0.6 MeG %<:}«7
404.1472 I} 'N-0
4
0.4 S-3baa Bu
941.3944
0.2-95.0600 288.9215 \‘
0.0 .|\|_|l 1 ll‘ulll | ILI N I|.J ‘JLIJl L bl . N ‘ . .
200 400 600 800 1000 1200 1400 m/z
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb e;¥ Conf N-Rule
482.1911 1 C28H29NNaO5 482.1938 5.7 5.3 1 100.00 15.0 even ok
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Mass Spectrum SmartFormula Report

Analysis Info

Znalysis NameG:\ZM MS\0504_GAl_01_13315.4

Acquisition D 2022-05-05 23:07:05

Method LC NO UV_P50-1500_20MIN.m Operator Demo User
Sample Name 0504 Instrumen compact 8255754 .2017
[
Comment
Acgquisition Paramet
Source Type ESI Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 WV Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate -500 V Set Dry Gas 8.0 1/min
Scan End 1500 m/z 9éfseharging 2000 V Set Divert Valve Waste
Yeitegeona 0 n& Set APCI Heater 0 °C
Intens. +MS, 2.1min #118|
x1071
0.8- 420:1769 Me OMe
061  148.0377 }_®_<
\
o +N-Bu
0.4 S-3caa o
0.2
4821477  615.7676
0.0 — Ry -t T T v y
200 400 600 800 1000 1200 1400 miz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb e;¥ Conf N-Rule

420.176% 1 C23H2TNNaOS

420.1781

3.0 0.8

1 100.00 11.0 even ok

Mass Spectrum SmartFormula Report

Analysis Info

Analysis NameG:\ZM MS\0617_GC2_ 01_14459.d

Acquisition D 2022-06-20 13:59:09

Method LC NO UV_P50-1500_ 6MIN.m Operator Demo User
Sample Name 0617 Instrumen compact 8255754.2017
6
Comment
Acquisition Paramet
Source Type ESI Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 50 °C
Scan Begin 50 m/z Set End Plate -500 V Set Dry Gas 4.0 1/min
Scan End 1500 m/=z S&fs€harging 2000 V Set Divert Valve Waste
Yeitageona 0 nA Set APCI Heater 0 °C
Intens. | +MS, 5.6min #326
%106
] 1t
542,3249 § B o
1.00 2 < > /<
] o H
0.75
] $-3daa
1 464.2805 802.4946
0507
0.254
95.0595 288.9237
] | il L 676.4955 1061.6590
000l b1, gu..il al lx TIPS SO E M B X " L i i i
200 400 600 800 1000 1200 1400 miz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb ei¥ Conf N-Rule
542.3249 1 C33H45NNaO4 542.3241 -1.5 6.3 1 100.00 12.0 even ok
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Mass Spectrum SmartFormula Report

Analysis Info

Analysis Name G:\ZM MS\0504_ GA3 01_13317.d
Method LC_NO UV_P50-1500_20MIN.m

Acquisition D 2022-05-05 23:49:38

Operator Demo User

Sample Name 0504 Instrumen compact 8255754 .2017
6
Comment
Acquisition Paramet
Source Type ESI Icon Polarity Posgitive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate -500 V Set Dry Gas 8.0 1/min
Scan End 1500 m/z Séfs€harging 2000 V Set Divert Valve Waste
Yeltageoha 0 nA Set APCI Heater 0 °C
Intens. +MS, 4.1min #237
%105
8,
4042179 H
1 + By
S
N Y\@\i /@)\N
o
138.0536 v 0
44 " S-3eaa
348.1561
| l
oLl ol L o | R
200 400 600 800 1000 1200 1400 miz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb e;¥ Conf N-Rule
404.2179 1 C24H31NNaO3 404.21%6 4.3 3.5 1 100.00 10.0 even ok

Mass Spectrum SmartFormula Report

Analysis Info

Analysis Name G:\ZM MS\0617 GC3 01 14500.d
Method LC_NO UV_P50-1500_6MIN.m

Acquisition D 2022-06-20 14:06:44

Operator Demo User

Sample Name 0617 Instrumen compact 8255754.2017
6
Comment
Acquisition Paramet
Source Type ESI Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 50 °C
Scan Begin 50 m/z Set End Plate -500 V Set Dry Gas 4.0 1/min
Scan End 1500 m/z SEfseharging 2000 V Set Divert Valve Waste
Wettageona 0 nA Set APCI Heater 0 °C
Intensé: +MS, 3.1min #180
x105] 0, H
251 4962458 0 N o ;/N,zBu
] - S
2.0 HH S-3faa
1.5
] 418.2012
1.09 733.3755
0.5 969.5026
195.0610 255.0724 I
001l . Lo L1y - L _.L - L I . . . . . ;
200 400 600 800 1000 1200 1400 miz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb e;¥ Conf N-Rule
496.2458 1 C30H35NNaO4 496.2458 0.1 15.5 1 100.00 14.0 even ok
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Mass Spectrum SmartFormula Report

Analysis Info

Analysis Name G:%ZM MS\0504_ GA2 01_13316.d

Acquisition D 2022-05-05 23:28:21

Method LC_NO UV_P50-1500_20MIN.m Operator Demo User
Sample Name 0504 Instrumen compact 8255754 .,2017
6
Comment
Acquisition Paramet
Source Type ESI Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate -500 V Set Dry Gas 8.0 1/min
Scan End 1500 m/z S&fs€harging 2000 V Set Divert Valve Waste
¥ettageona 0 nk Set APCI Heater 0 °C
Intens, +MS, 4.8min #281
x1087
0.8 382.2339
" H
304.1904 \ )—@—(
4 s \
06 Mé o “N-Bu
s-3gaa o
0.4
7414780
0.2 166.0437
ool b i |.1|lI . : : : : : i
200 400 €600 800 1000 1200 1400 mifz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb e;¥ Conf N-Rule
382.2335 1 C22H33NNaC3 382.2353 3.5 6.6 1 100.00 7.0 even ck

Mass Spectrum SmartFormula Report

Analysis Info

Analysis Nameg:\Desktop\0718_BE4_01_15378.d

Acquisition D 2022-07-21 17:00:03

Method LC_NO UV_P50-1500_30MIN.m Operator Demo User
Sample Name 0718 Instrumen compact 8255754.2017
6
Comment
Acquisition Paramet
Socurce Type ESI Icn Polarity Positive Set Nebulizer 3.0 Bar
Focus Mot actiwve Set Capillary 4000 v Set Dry Heater 200 °c
Scan Begin 50 m/z Set End Plate =500 v Set Dry Gas 8.0 1/min
Scan End 1500 m/z Béfseharging 2000 v Set Divert Valve Waste
Yeitageona 0 na Set APCI Heater 0 °c
Intens. | +MS, 25.4min #1492
x108
0.84 628.4320 p_
Bu—N + o Me
i >\/®//< Me Me Me
O Me
0.6 H o
1 Me
0.4+ S-3haa
0.24
T102.1280 288.9222 {
0.0 L - L, PR . . I y lL : . . .
200 400 600 800 1000 1200 1400 m/z
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb e;¥ Conf N-Rule
528.4320 1 C39H59NNac4 528.43386 2.5 0.9 1 100.00 11.0 even ok
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Mass Spectrum SmartFormula Report

Analysis Info

Analysis NameG:\ZM MS\0617_GC6_01_14503.d
Method LC_NO UV_P50-1500_6MIN.m
Sample Name 0617

Comment

Acquisition D 2022-06-20 14:30:08

Operator Demo User
Instrumen compact 8255754 .2017

6

Acgquisition Paramet

Source Type ESI Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Net active Set Capillary 4000 V Set Dry Heater 50 °cC
Scan Begin 50 m/z Set End Plate -500 V Set Dry Gas 4.0 1/min
Scan End 1500 m/=z Séfs€harging 2000 V Set Divert Valve Waste
¥ettageona 0 nA Set APCI Heater 0 °C
Intens. | +MS, 2.3min #131
x106]
201 158.0685 ]
b ‘Bu
HoNL
1.5 =N
1 302.0050 - |
] AR
1.0 5
] 358,0670
059 226.9521
ool .. \I......\|I N A ST , . i . i ‘ . i
200 400 600 800 1000 1200 1400 mjz
Meas. m/z # Ton Formula m/z err [ppm] mSigma # mSigma Score rdb ei¥ Conf N-Rule

358.0670 1 C15H21INO 358.0662

-2.0

0.3 1 100.00 6.0 even ok

Mass Spectrum SmartFormula Report

Analysis Info

Analysis NameG:\zZM MS\0617 GC7 01 14504.d
Method LC_NO UV_P50-1500 6MIN.m
Sample Name 0617

Comment

Acquisition D 2022-06-20 14:37:59

Operator Demc User

8255754.2017
6

Instrumen compact

Acquisition Paramet

Source Type ESI Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 v Set Dry Heater 50 °C
Scan Begin 50 m/z Set End Plate -500 v Set Dry Gas 4.0 1/min
Scan End 1500 m/z Séfseharging 2000 v Set Divert Valwve Waste
¥eitageona 0 na Set APCI Heater 0 °c
Intens. +MS, 2.3min #133
X107
129.0712 I
1.007 " Bu
1N
gty
Cl
0.75 S
A OA
6
0.507
0.257
Y R O O AP ‘ . . . ‘ . . . :
200 400 600 800 1000 1200 1400 m/z
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb ej¥ Conf N-Rule

266.1310 1 C15H21CINO 266.1306

115

-1.3

4.2 1 100.00 6.0 even ok
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Mass Spectrum SmartFormula Report

Analysis Info

Analysis NameG:\ZM MS\0617_GC7_01_14504.d

Method

Sample Name 0617

Comment

LC_NO UV_P50-1500_6MIN.m

Acquisition D 2022-06-20 14:37:59

Operator Demo User
8255754.2017
6

Instrumen compact

Acquisition Paramet

Source Type ESI Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 50 °C
Scan Begin 50 m/z Set End Plate -500 V Set Dry Gas 4.0 1/min
Scan End 1500 m/z géfs€harging 2000 V Set Divert Valve Waste
Wettageona 0 nA Set APCI Heater 0 °C
Intens. | +MS, 2.2min #126
x107]
(0]
129.0708 oH
1.00 wL_oH
H
0.751 HH
] 7
0.50
0.25
0.00 L Ly

200

Meas. m/z # Ion Formula
266.1311 1 C15H21C1NO

600

m/z err [ppm]

266.1306 -1.8

116

800 1000 1200 1400 miz

mSigma # mSigma Score rdb ej¥ Conf N-Rule
3.0 1 100.00 6.0 even ok



Mass Spectrum SmartFormula Report

Analysis Info

Analysis NameG:\ZM MS\0412 RD7 01 12750.d
Method LC _NO UV_P50-1500_6MIN.m
Sample Name 0412

Comment

Acquisition D 2022-04-13 14:23:11

Operator Demo User
Instrumen compact 8255754 .2017

6

Acqguisition Paramet

Source Type ESI Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate -500 V Set Dry Gas 8.0 1/min
Scan End 1500 m/z Séfs@harging 2000 V Set Divert Valve Waste
¥ettageona 0 nA Set APCI Heater 0 °C
Intens. +MS, 1.5min #85
x1067
57 117.0897 tBu,
1 NH
4.
] 7, OH
34
] H
] H OH
21 8
1] ’ 2721610
ol L ‘ ; ‘ ‘ : . : :
200 400 600 800 1000 1200 1400 miz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb ej¥ Conf N-Rule

272.1610 1 Cl15H23NNaO2 272.1621

4.1

0.4 1 100.00 5.0 even ok

Mass Spectrum SmartFormula Report

Analysis Info
Analysis NameG:\ZM MS\0412 RB5 01 12732.d

Acquisition D 2022-04-13 12:00:54

Method LC_NO UV_P50-1500_6MIN.m Operator Demo User
Sample Name 0412 Instrumen compact 8255754 .2017
6
Comment
Acquisition Paramet
Source Type ESI Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate -500 V Set Dry Gas 8.0 1/min
Scan End 1500 m/z OEfs€harging 2000 V Set Divert Valve Waste
¥ettageona 0 nA Set APCI Heater 0 eC
Intens. 4 +MS, 2.3min #129
x108
S_
] 346.1099
6 "Bu
| AN
<~ 0
OTs
4 402:1727 el
A A
1 157.0607 °
2,
0 [ I | I . . : . .
200 400 600 800 1000 1200 1400 miz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb ei¥ Conf N-Rule
402.1727 1 C22H28NO4S 402.1734 1.7 3.3 1 100.00 10.0 even ok

117



Mass Spectrum SmartFormula Report

Analysis Info

Analysis NameG:\ZM MS\0621 GD3_01_14604.d
Method LC NO UV _P50-1500 6MIN.m
Sample Name 0621

Comment

Acquisition D 2022-06-24 17:01:13

Operator Democ User
Instrumen compact 8255754 .2017

6

Acquisition Paramet

Source Type ESI Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate -500 V Set Dry Gas 8.0 1/min
Scan End 1500 m/z Séfs€harging 2000 V Set Divert Valve Waste
Yettageona 0 nk Set APCI Heater 0 °C
Intens. +MS, 2.3min #130
x108 |
41 144.0804
64 "Bu
HoN
1 O
4 217.1079 > N3
295:1520 H
1 10
i H
ol LU, S , , : . : :
200 400 600 800 1000 1200 1400 miz

Meas. m/z # Ion Formula

295.1520 1 C1l5H20N4NaO 295.1529

m/z err [ppm]
3.1

mSigma # mSigma Score rdb ei¥ Conf N-Rule
1.9 1 100.00 8.0 even ok

Mass Spectrum SmartFormula Report

Analysis Info

Analysis NameG:\ZM MS\0617 GD2 01 14507.d
Method LC_NO UV_P50-1500_ 6MIN.m

Acquisition D 2022-06-20 15:00:18

Operator Demo User

Sample Name 0617 Instrumen compact 8255754.2017
[3
Comment
Acquisition Paramet
Source Type ESI Ion Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 50 °C
Scan Begin 50 m/z Set End Plate -500 V Set Dry Gas 4.0 1/min
Scan End 1500 m/z Séfseharging 2000 V Set Divert Valve Waste
¥ettageona 0 na Set APCI Heater 0 °C
Intens. +MS, 1.5min #86
x107 ]
1.04 266:1539 " ﬁin
= N
0.8
- -“OH
0.6- H H
1
0.4+
150.0914
0.2 I
0.0 Ll .l' ' r r ‘ . r ;
200 400 600 800 1000 1200 1400 miz
Meas. m/z # Ion Formula m/z err [ppm] mSigma # mSigma Score rdb ei¥ Conf N-Rule
266.1539 1 C18H20NO 266.1539 -0.0 17.8 1 100.00 10.0 even ok
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