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1. General Information

Unless otherwise noted, all reagents and solvents obtained from commercial sources were used
without further purification. Some reagents such as pyrimidines, purines, imidazoles, and triazoles
were purchased from Sigma-aldrich, Alfa Aesar, J&K, TCI, Acros, Fluka, Energy, and Aladdin.
Deuterated solvents were purchased from Sigma-Aldrich. Column chromatography was performed
on silica gel (200—-300 mesh) using petroleum ether /ethyl acetate/dichloromethane. 'H NMR
spectra were taken on a Bruker AVANCE III 600 MHz NMR spectrometer. The chemical shifts
are reported in ppm downfield to the CDCI; resonance (6 = 7.27). Spectra are reported as follows:
chemical shift (6 ppm), multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m =
multiplet), coupling constants (Hz), integration, and assignment. '3C{!H} NMR data were
collected at 150 MHz with complete proton decoupling. The chemical shifts are reported in ppm
downfield to the central CDClI; resonance (6 = 77.0). High-resolution mass spectra (HRMS) were
performed on a micrOTOF-Q II instrument with an ESI source. Melting points were measured
with a RD-II melting point apparatus and are uncorrected. Substrates such as diazo compounds 1!,
nitrosoarenes 22, Nl-vinylpyrimidines 33, purine nucleobase acrylates 5* and imidazole- or
triazole-substituted acrylates 74 were synthesized according to the corresponding literature
procedures. Among these starting materials, fert-butyl 2,6-dioxo-5-phenyl-3-vinyl-3,6-
dihydropyrimidine-1(2H)-carboxylate (3g) is a new compound. Other starting materials are all
known compounds and the analytical data ("HNMR) matches with the literatures. In most
reactions, only one single isomer (cis- or endo-) product were obtained and the other isomer
(trans- or exo-) product cannot be observed. The structures of stereochemistry for these products
have been mentioned clearly throughout in the manuscript and Supporting Information. Notably,
only several reactions provided two isomeric products, and the diastereomeric mixture and the
structures of stereochemistry have also been mentioned clearly throughout in the manuscript and

Supporting Information.
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2. General procedures

2.1 General procedure for the synthesis of isoxazolidinyl nucleosides and
oxazoles via catalyst-free one-pot three-component cycloadditions of diazo
compounds, nitrosoarenes and vinyl pyrimidines, or vinyl purines, or vinyl

imidazoles, or vinyl triazoles

To a reaction system of nitrosoarene 2 (0.15 mmol, 1.5 equiv) and a-diazo compound 1 (0.15
mmol, 1.5 equiv) in DCE (1.2 mL) was added alkene 3, 5 or 7 (0.1 mmol) under air atmosphere.
Subsequently, the resulting mixture was stirred under 70 °C (oil bath) and monitored by TLC.
Upon completion of the consumption of the olefin 3, 5 or 7, the reaction mixture was directly
purified by silica gel column chromatography without any treatment to give the desired

cycloaddition products 4, 6 and 8.

2.2 3 mmol-Scale preparation of 4a

To a round-bottom flask equipped with a magnetic stir bar were added nitrosobenzene 2a (0.496
g, 4.5 mmol, 1.5 equiv), ethyl diazoacetate 1a (0.521 g, 4.5 mmol, 1.5 equiv), Boc-protected N1-
vinylthymine 3a (0.757 g, 3 mmol) and DCE (25 mL) in turn. Subsequently, the reaction system
was heated to 70 °C (oil bath) and stirred until Boc-protected N1-vinylthymine 3a was completely
consumed as determined by TLC. At last, the reaction mixture was concentrated in vacuum and
then purified by silica gel column chromatography to give the desired product 4a (1.068 g, 80%

yield).

3. Characterization data of substrate 3g

tert-butyl 2,6-dioxo-5-phenyl-3-vinyl-3,6-dihydropyrimidine-1(2H)-carboxylate (3g)

White solid, m.p. = 136—138 °C; 'H NMR (600 MHz, CDCl3) 6 7.59 (s, 1H), 7.52 (d, J = 6.0 Hz,
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2H), 7.43-7.36 (m, 3H), 7.26-7.21 (m, 1H), 5.19 (dd, J = 18.0, 6.0 Hz, 1H), 5.03 (dd, J = 9.0, 6.0
Hz, 1H), 1.62 (s, 9H) ppm; 3C {{H} NMR (CDCls, 150 MHz) 6 159.7, 147.5, 147.2, 135.3, 131.5,
129.7, 128.7, 128.7, 128.5, 116.4, 102.3, 87.3, 27.5 ppm; HRMS (ESI) m/z: [M + H]* Caled for
C17H,oN,04* , 315.1339; found, 315.1346.

4. Characterization data of products 4

Ethyl 5-(3-(tert-butoxycarbonyl)-5-methyl-2,4-dioxo-3,4-dihydropyrimidin-1(2 H)-yl)-2-
phenylisoxazolidine-3-carboxylate (4a)

Yellow oil, Yield: 85% (37.8 mg); R, = 0.30 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) &
7.80 (s, 1H), 7.29-7.25 (m, 2H), 7.07-7.01 (m, 3H), 6.41 (dd, J = 7.8, 3.8 Hz, 1H), 4.25-4.18 (m,
3H), 3.06-2.97 (m, 1H), 2.70 (dt, J = 14.0, 4.4 Hz, 1H), 1.90 (s, 3H), 1.55 (s, 9H), 1.25 (t, J = 7.1
Hz, 3H) ppm; 3C{'H} NMR (CDCls, 100 MHz) 6 170.3, 161.2, 148.8, 148.8, 147.8, 135.4, 129.2,
124.2,115.9, 111.0, 86.8, 82.9, 67.0, 62.3, 38.7, 27.4, 14.0, 12.7 ppm; HRMS (ESI) m/z: [M + H]*
Caled for CoHogN3O,%, 446.1922; found, 446.1938.

Ethyl 5-(3-(tert-butoxycarbonyl)-5-ethyl-2,4-dioxo-3,4-dihydropyrimidin-1(2 H)-yl)-2-
phenylisoxazolidine-3-carboxylate (4b)

Et
Ph.. o _

s
>/-7NBoc
0]

Yellow oil, Yield: 88% (40.4 mg); R,= 0.30 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) ¢

7.85 (s, 1H), 7.37-7.32 (m, 2H), 7.15-7.09 (m, 3H), 6.51 (dd, J= 7.8, 3.9 Hz, 1H), 4.32-4.26 (m,

3H), 3.12-3.03 (m, 1H), 2.77 (dt, J = 14.0, 4.4 Hz, 1H), 2.38 (q, J = 7.4 Hz, 2H), 1.62 (s, 9H),

1.32 (t, J=7.1 Hz, 3H), 1.18 (t, J = 7.4 Hz, 3H) ppm; *C{'H} NMR (CDCl;, 100 MHz) J 170.3,

160.8, 148.8, 148.8, 147.9, 134.8, 129.2, 124.2, 116.8, 116.0, 86.8, 82.9, 67.1, 62.3, 38.4, 27.4,

20.3, 14.0, 12.5 ppm; HRMS (ESI) m/z: [M + H]* Caled for Cp3HsoN;O;%, 460.2078; found,
460.2080.

EtOOC

Ethyl 5-(3-(tert-butoxycarbonyl)-5-fluoro-2,4-dioxo-3,4-dihydropyrimidin-1(2 H)-yl)-2-
phenylisoxazolidine-3-carboxylate (4¢)

F
Ph.. o _

N

)\%Nio
>/-7NBoc
0]

Yellow oil, Yield: 77% (34.6 mg); R, = 0.35 (PE/EA = 3:1, v/v); '"H NMR (CDCls, 400 MHz) 6

8.23 (d, J = 6.3 Hz, 1H), 7.38—7.33 (m, 2H), 7.16—7.11 (m, 3H), 6.45 (dd, J = 7.6, 2.0 Hz, 1H),

427 (q, J= 7.1 Hz, 2H), 4.21 (dd, J = 9.8, 5.0 Hz, 1H) 3.21-3.12 (m, 1H), 2.84-2.77 (m, 1H),
S4
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1.62 (s, 9H), 1.32 (t, J = 7.1 Hz, 3H) ppm; *C{'H} (CDCls, 100 MHz) & 170.1, 154.6 (d, J = 28.1
Hz), 148.3, 147.3, 146.4, 141.2, 138.8, 129.2, 124.7 (d, J = 32.8 Hz), 116.4, 87.8, 83.4, 66.7, 62.5,
39.4, 27.4, 14.0 ppm; HRMS (ESI) m/z: [M + H]* Caled for CyHapsFN3O,*, 450.1671; found,
450.1678.

Ethyl 5-(3-(tert-butoxycarbonyl)-5-chloro-2,4-dioxo-3,4-dihydropyrimidin-1(2 H)-yl)-2-
phenylisoxazolidine-3-carboxylate (4d)

cl
Ph.. o _

N
)\%Nio
}*NBOC
@)

Yellow oil, Yield: 90% (41.9 mg); R, = 0.30 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) ¢
8.31 (s, 1H), 7.39-7.34 (m, 2H), 7.17-7.12 (m, 3H), 6.44 (dd, J= 7.5, 2.9 Hz, 1H), 4.27 (q, J =
7.2 Hz, 2H), 4.22 (dd, J = 9.8, 4.8 Hz, 1H), 3.22-3.13 (m, 1H), 2.87-2.81 (m, 1H), 1.62 (s, 9H),
1.32 (t, J = 7.1 Hz, 3H) ppm; 3C{'H} NMR (CDCls, 100 MHz) J 170.0, 156.6, 148.4, 147.8,

146.6, 137.0, 129.2, 124.6, 116.4, 108.9, 87.7, 83.7, 66.7, 62.6, 39.7, 27.4, 14.0 ppm; HRMS (ESI)
m/z: [M + H]* Calcd for C,;H,5CIN;O57, 466.1376; found, 466.1373.

EtOOC

Ethyl 5-(5-bromo-3-(tert-butoxycarbonyl)-2,4-dioxo-3,4-dihydropyrimidin-1(2 H)-yl)-2-
phenylisoxazolidine-3-carboxylate (4¢)

Br
Ph..._oO _

N

)\%Nio
>/-7NBoc
@)

Yellow oil, Yield: 85% (43.4 mg); R,= 0.30 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) ¢

8.40 (s, 1H), 7.39-7.34 (m, 2H), 7.17-7.12 (m, 3H), 6.43 (dd, J= 7.5, 2.9 Hz, 1H), 4.27 (q, J =

7.2 Hz, 2H), 4.22 (dd, J = 9.8, 4.8 Hz, 1H), 3.22-3.13 (m, 1H), 2.88—2.81 (m, 1H), 1.62 (s, 9H),

1.32 (t, J = 7.2 Hz, 3H) ppm; 3C{'H} NMR (CDCls, 100 MHz) J 170.0, 156.5, 148.4, 148.1,

146.7, 139.6, 129.2, 124.6, 116.4, 96.4, 87.7, 83.8, 66.8, 62.6, 39.7, 27.4, 14.1 ppm; HRMS (ESI)
m/z: [M + H]* Calcd for C;;H,5sBrN3;O5%, 510.0870; found, 510.0861.

EtOOC

Ethyl 5-(3-(tert-butoxycarbonyl)-5-iodo-2,4-dioxo-3,4-dihydropyrimidin-1(2 H)-yl)-2-
phenylisoxazolidine-3-carboxylate (4f)

I
Phi o

j‘\fNio

}*NBOC

@)
Yellow oil, Yield: 82% (45.7 mg); R, = 0.30 (PE/EA = 3:1, v/v); '"H NMR (CDCls, 400 MHz) 6
8.47 (s, 1H), 7.39-7.34 (m, 2H), 7.17-7.12 (m, 3H), 6.42 (dd, J = 7.5, 2.9 Hz, 1H), 4.28 (q, J =
7.2 Hz, 2H), 4.23 (dd, J = 9.8, 4.7 Hz, 1H), 3.20-3.11 (m, 1H), 2.87-2.81 (m, 1H), 1.61 (s, 9H),
1.33 (t, J = 7.1 Hz, 3H) ppm; 3C{'H} NMR (CDCls, 100 MHz) J 170.0, 157.4, 148.5, 148.4,
146.7, 144.6, 129.2, 124.6, 116.4, 87.6, 83.7, 66.8, 62.6, 39.6, 27.3, 14.1 ppm; HRMS (ESI) m/z:
[M + H]" Caled for C,;H,5IN5O4*, 558.0732; found, 558.0729.

EtOOC
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Ethyl 5-(3-(tert-butoxycarbonyl)-2,4-dioxo-5-phenyl-3,4-dihydropyrimidin-1(2 H)-yl)-2-
phenylisoxazolidine-3-carboxylate (4g)

Ph
Ph.. o _

N
)\%Nio
>/-7NBoc
@)

Yellow oil, Yield: 88% (44.7 mg); R,= 0.30 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) ¢
8.25 (s, 1H), 7.61-7.57 (m, 2H), 7.41-7.32 (m, 2H), 7.15-7.11 (m, 3H), 6.54 (dd, J = 7.6, 3.3 Hz,
1H), 4.31-4.21 (m, 3H), 3.20-3.11 (m, 1H), 2.94-2.86 (m, 1H), 1.63 (s, 9H), 1.23 (t, /= 7.2 Hz,
3H) ppm; BC{'H} NMR (CDCl;, 100 MHz) J 170.1, 159.7, 148.7, 148.4, 147.7, 137.0, 132.0,

129.2, 128.5, 128.2, 128.1, 124.4, 116.2, 115.2, 87.1, 83.4, 66.9, 62.4, 39.2, 27.4, 13.9 ppm;
HRMS (ESI) m/z: [M + H]* Caled for C7HsoN30,%, 508.2078; found, 508.2078.

EtOOC

Ethyl 5-(4-((ditert-butoxycarbonyl)amino)-2-oxopyrimidin-1(2H)-yl)-2-phenylisoxazolidine-
3-carboxylate (4h)

F;(}*NQ*N(BOC)Q
o]

Yellow oil, Yield: 72% (38.2 mg); R, = 0.25 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) &
8.24 (d, J = 7.6 Hz, 1H), 7.38-7.33 (m, 2H), 7.12 (t, J = 8.5 Hz, 4H), 6.39 (dd, J = 7.2, 2.3 Hz,
1H), 4.23-4.17 (m, 3H), 3.31-3.22 (m, 1H), 2.90-2.84 (m, 1H), 1.57 (s, 18H), 1.25 (t, J= 7.2 Hz,
3H) ppm; '*C{'H} NMR (CDCl;, 100 MHz) 6 170.0, 162.6, 154.5, 149.5, 148.9, 144.0, 129.1,
124.2, 116.2, 95.9, 85.0, 84.9, 66.5, 62.2, 40.6, 27.7, 14.0 ppm; HRMS (ESI) m/z: [M + H]* Calcd
for CoH;sN4Os™, 531.2449; found, 531.2457.

Ph

EtOOC

dr (cis-4i/trans-4i) = 2:1
Ethyl  5-(3-(tert-butoxycarbonyl)-5-methyl-2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-2-(o-
tolyl)isoxazolidine-3-carboxylate (cis-4i)

., _
EtOOC O}’NBOC

Yellow oil, Yield: 53% (24.5 mg); R, = 0.22 (PE/EA = 3:1, v/v); dr (trans/cis) = 2:1, '"H NMR
(CDCl;, 400 MHz) ¢ 8.10 (d, J = 1.2 Hz, 1H), 7.36 (d, J = 7.8 Hz, 1H), 7.25-7.17 (m, 3H), 6.49
(dd, J=17.8, 3.6 Hz, 1H), 4.20 (dd, J = 9.0, 6.6 Hz, 1H), 4.15 (q, J = 7.2 Hz, 2H), 3.30—3.25 (m,
1H), 2.84-2.80 (m, 1H), 2.37 (s, 3H), 1.99 (s, 3H), 1.61 (s, 9H), 1.20 (t, J = 7.2 Hz, 3H) ppm;
BC{'H} NMR (CDCls, 150 MHz) 6 169.3, 161.4, 149.0, 148.0, 145.1, 136.1, 134.4, 131.4, 127.8,
126.9, 120.5, 110.6, 86.9, 83.1, 66.6, 62.1, 40.7, 27.6, 18.3, 14.1, 12.8 ppm; HRMS (ESI) m/z: [M
+ H]* Calcd for C,3H30N304%, 460.2078; found, 460.2075.

Ethyl-5-(3-(tert-butoxycarbonyl)-5-methyl-2,4-dioxo-3,4-dihydropyrimidin-1(2 H)-yl)-2-(o-
tolyl)isoxazolidine-3-carboxylate (frans-4i)
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., _
SR
EtOOC™ O}’NBOC

Yellow oil, Yield: 27% (12.3 mg); R, = 0.20 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 600 MHz) &
7.48 (d, J = 1.2 Hz, 1H), 7.39 (d, J = 7.8 Hz, 1H), 7.19 (d, J = 7.2 Hz, 2H), 7.13-7.10 (m, 1H),
6.47 (dd, J = 7.8, 3.6 Hz, 1H), 4.51 (dd, J = 7.8, 1.8 Hz, 1H), 3.85-3.76 (m, 2H), 3.39-3.35 (m,
1H), 2.76-2.71 (m, 1H), 2.31 (s, 3H), 1.90 (s, 3H), 1.61 (s, 9H), 0.84 (t, J = 7.2 Hz, 3H) ppm;
1BC{IH} NMR (CDCls, 150 MHz)  168.3, 148.8, 148.0, 143.8, 134.8, 130.7, 126.6, 126.1, 118.9,
110.6, 87.0, 83.2, 63.6, 61.2, 40.9, 29.8, 27.6, 18.4, 13.7, 12.9 ppm; HRMS (ESI) m/z: [M + H]*
Caled for Ca3HsoN30,%, 460.2078; found, 460.2075.

Ethyl 5-(3-(tert-butoxycarbonyl)-5-methyl-2,4-dioxo-3,4-dihydropyrimidin-1(2 H)-yl)-2-(m-

tolyl)isoxazolidine-3-carboxylate (4j)

EtOOC NBoc
o)

Yellow oil, Yield: 86% (39.5 mg); R,=0.20 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) ¢
7.80 (d, J = 1.2 Hz, 1H), 7.15 (t, J = 7.8 Hz, 1H), 6.87—6.83 (m, 3H), 6.40 (dd, J = 7.8, 3.8 Hz,
1H), 4.25-4.16 (m, 3H), 3.06-2.98 (m, 1H), 2.74-2.67 (m, 1H), 2.28 (s, 3H), 1.90 (d, /= 1.2 Hz,
3H), 1.54 (s, 9H), 1.25 (t, J= 7.2 Hz, 3H) ppm; *C{'H} NMR (CDCl;, 100 MHz) § 170.4, 161.2,
148.8, 148.8, 147.8, 139.2, 135.5, 129.0, 125.1, 116.7, 113.0, 110.9, 86.8, 83.0, 66.9, 62.3, 38.9,
27.4,21.6,14.0, 12.7 ppm; HRMS (ESI) m/z: [M + H]" Calcd for Cp3H30N307", 460.2078; found,
460.2075.

Ethyl  5-(3-(tert-butoxycarbonyl)-5-methyl-2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-2-(p-
tolyl)isoxazolidine-3-carboxylate (4k)

Q..

N _
N o)
EtOOC O)/*NBOC

Yellow oil, Yield: 88% (40.4 mg); R, = 0.20 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) &
7.81 (d, J= 1.2 Hz, 1H), 7.06 (d, J = 8.1 Hz, 2H), 6.96 (d, J = 8.6 Hz, 2H), 6.37 (dd, J= 7.8, 3.8
Hz, 1H), 4.17 (q, J = 7.2 Hz, 2H), 4.12 (dd, J = 9.5, 5.3 Hz, 1H), 3.08-2.99 (m, 1H), 2.73-2.66
(m, 1H), 2.25 (s, 3H), 1.90 (d, /= 1.2 Hz, 3H), 1.54 (s, 9H), 1.23 (t, J= 7.2 Hz, 3H) ppm; '*C{'H}
NMR (CDCls, 100 MHz) 6 170.2, 161.2, 148.8, 147.8, 146.2, 135.5, 134.3, 129.7, 116.6, 110.9,
86.8, 82.9, 67.2, 62.2, 39.1, 27.4, 14.0, 12.7 ppm; HRMS (ESI) m/z: [M + H]* Caled for
C3H;oN3057, 460.2078; found, 460.2075.
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dr (cis-4n/trans-4n) = 2:1
Ethyl  5-(3-(tert-butoxycarbonyl)-5-methyl-2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-2-(2-

chlorophenyl)isoxazolidine-3-carboxylate (cis-4n)

C

o) —

N
)\)‘Nio
EtOOC O}’NBOC

Yellow oil, Yield: 55% (26.3 mg); R, = 0.25 (PE/EA = 3:1, v/v); dr (trans/cis) = 2:1, '"H NMR
(CDCl;, 400 MHz) ¢ 8.06 (d, /= 1.2 Hz, 1H), 7.46 (dd, /= 8.4, 1.8 Hz, 1H), 7.38 (dd, J=7.8, 1.2
Hz, 1H), 7.32—7.29 (m, 1H), 7.20-7.17 (m, 1H), 6.55 (dd, J = 7.8, 3.6 Hz, 1H), 4.37 (dd, J = 9.0,
5.4 Hz, 1H), 4.16 (q, J= 7.2 Hz, 2H), 3.21-3.16 (m, 1H), 2.85-2.81 (m, 1H), 1.98 (s, 3H), 1.61 (s,
9H), 1.18 (t, J = 6.6 Hz, 3H) ppm; *C{'H} NMR (CDCl;, 150 MHz) 6 169.0, 161.4, 149.0, 148.0,
144.3, 135.9, 130.7, 128.0, 127.9, 121.2, 110.8, 87.0, 86.9, 83.6, 66.5, 62.2, 39.7, 27.6, 14.0, 12.8
ppm; HRMS (ESI) m/z: [M + HJ* Calcd for C,,H,,CIN;05*, 480.1532; found, 480.1529.

Ethyl(3S,5S)-5-(3-(tert-butoxycarbonyl)-5-methyl-2,4-dioxo0-3,4-dihydropyrimidin-1(2 H)-yl)-
2-(2-chlorophenyl)isoxazolidine-3-carboxylate (trans-4n)

C

o) —

N
g)-NiO
EtOOC™ O}’NBOC

Yellow oil, Yield: 27% (13.1 mg); R, = 0.26 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 600 MHz) &
7.55(d,J = 1.2 Hz, 1H), 7.44 (dd, J = 7.8, 1.2 Hz, 1H), 7.38 (dd, J = 8.4, 1.8 Hz, 1H), 7.27-7.24
(m, 1H), 7.14-7.11 (m, 1H), 6.59 (dd, J = 7.8, 3.6 Hz, 1H), 5.03 (d, J = 7.8 Hz, 1H), 3.86-3.80
(m, 2H), 3.38-3.34 (m, 1H), 2.76-2.72 (m, 1H), 1.92 (s, 3H), 1.61 (s, 9H), 0.85 (t, J = 7.2 Hz, 3H)
ppm; *C{'H} NMR (CDCls, 150 MHz) J 168.1, 161.4, 148.8, 148.0, 142.5, 134.9, 127.5, 124.8,
120.4, 111.2, 87.0, 82.3, 63.1, 61.3, 40.1, 27.6, 13.8, 12.9 ppm; HRMS (ESI) m/z: [M + H]* Calcd
for C»,Hy,CIN;05*, 480.1532; found, 480.1529.

Ethyl  5-(3-(tert-butoxycarbonyl)-5-methyl-2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-2-(3-

chlorophenyl)isoxazolidine-3-carboxylate (40)

Cl
-0 —
N
)\%Nio
EtOOC O}’NBOC
Yellow oil, Yield: 83% (39.8 mg); R, = 0.25 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) ¢
7.72 (d, J= 1.2 Hz, 1H), 7.19 (t, J = 8.1 Hz, 1H), 7.05 (t, J = 2.1 Hz, 1H), 7.01-6.98 (m, 1H),

6.93-6.90 (m, 1H), 6.40 (dd, J = 7.7, 3.9 Hz, 1H), 4.26-4.16 (m, 3H), 3.07-2.98 (m, 1H), 2.72
(dt, J = 14.0, 4.4 Hz, 1H), 1.92 (d, J = 1.1 Hz, 3H), 1.54 (s, 9H), 1.26 (t, J = 7.1 Hz, 3H) ppm;
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BC{!H} NMR (CDCl;, 100 MHz) ¢ 170.0, 161.1, 150.0, 148.8, 147.7, 135.2, 130.3, 124.0, 116.0,
113.8, 111.1, 86.9, 83.0, 66.7, 62.5, 38.5, 27.4, 14.0, 12.7 ppm; HRMS (ESI) m/z: [M + H]" Calcd
for C»,H,»;CIN;05%, 480.1532; found, 480.1535.

Ethyl  5-(3-(tert-butoxycarbonyl)-5-methyl-2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-2-(4-
chlorophenyl)isoxazolidine-3-carboxylate (4p)

Cl
QW

N —
N o)
EtOOC O)/*NBOC

Yellow oil, Yield: 87% (41.7 mg); R, = 0.25 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) &
7.75 (d, J= 1.2 Hz, 1H), 7.21 (d, J = 9.0 Hz, 1H), 6.98 (d, J = 9.0 Hz, 2H), 6.40 (dd, J = 7.8, 4.0
Hz, 1H), 4.19 (q, /= 7.1 Hz, 2H), 4.13 (dd, J = 9.6, 5.0Hz, 1H), 3.07-2.98 (m, 1H), 2.76-2.69 (m,
1H), 1.90 (d, J = 1.2 Hz, 3H), 1.54 (s, 9H), 1.24 (t, J = 7.1 Hz, 3H), ppm; 3C{'H} NMR (CDCl;,
100 MHz) 6 170.0, 161.1, 148.8, 147.7, 147.4, 135.2, 129.5, 129.2, 117.4, 111.1, 86.9, 82.9, 67.0,
62.5, 38.6, 27.4, 14.0, 12.7 ppm; HRMS (ESI) m/z: [M + HJ* Calcd for C2,H,,CIN;O*, 480.1532;
found, 480.1540.

Ethyl  5-(3-(tert-butoxycarbonyl)-5-methyl-2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-2-(4-
fluorophenyl)isoxazolidine-3-carboxylate (4q)

T

N _
N o)
EtOOC O)/*NBOC

Yellow oil, Yield: 72% (33.3 mg); R, = 0.20 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 600 MHz) &
7.86 (d, J= 1.2 Hz, 1H), 7.14-7.12 (m, 2H), 7.05-7.02 (m, 2H), 6.48 (dd, J = 7.8, 3.6 Hz, 1H),
427 (q, J= 7.2 Hz, 2H), 4.16 (dd, J = 9.0, 5.4 Hz, 1H), 3.17-3.12 (m, 1H), 2.81-2.77 (m, 1H),
1.98 (s, 3H), 1.61 (s, 9H), 1.30 (t, J = 7.2 Hz, 3H) ppm; *C{'H} NMR (CDCL;, 150 MHz) &
170.0, 161.3, 160.9, 159.3, 149.0, 147.9, 144.8, 135.5, 118.9, 116.2, 116.0, 111.2, 87.1, 83.0, 67.7,
62.5,39.5, 27.6, 14.2, 12.9 ppm; HRMS (ESI) m/z: [M + H]* Calcd for Co,H,,FN3O,", 464.1828;
found, 464.1825.

Ethyl 5-(3-(tert-butoxycarbonyl)-5-methyl-2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-2-(3,4-
dimethylphenyl)isoxazolidine-3-carboxylate (4r)

-0 —

N
N/_ézo

EtOOC O)/*NBOC

Yellow oil, Yield: 72% (34.1 mg); R, = 0.20 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) &
7.82 (d, J= 1.1 Hz, 1H), 7.01 (d, J = 8.2 Hz, 1H), 6.86 (d, J = 2.1 Hz, 1H), 6.78 (dd, J= 8.1, 2.4
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Hz, 1H), 6.38 (dd, J = 7.8, 3.7 Hz, 1H), 4.18 (q, J = 7.0 Hz, 2H), 4.12 (dd, J = 9.5, 5.3 Hz, 1H),
3.08-3.00 (m, 1H), 2.72-2.65 (m, 1H), 2.19 (s, 3H), 2.15 (s, 3H), 1.90 (d, J = 1.0 Hz, 3H), 1.54 (s,
9H), 1.24 (t, J = 7.2 Hz, 3H) ppm; *C{'H} NMR (CDCls;, 100 MHz) ¢ 170.3, 161.2, 148.8, 147.8,
146.5, 137.6, 135.6, 133.0, 130.2, 118.1, 113.9, 110.8, 86.8, 82.9, 67.1, 62.2, 39.3, 27.4, 20.1,
19.1, 14.0, 12.7 ppm; HRMS (ESI) m/z: [M + H]* Caled for CosH3,N;0%, 474.2235; found,
474.2205.

Ethyl 5-(3-(tert-butoxycarbonyl)-5-methyl-2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-2-(3,5-
dichlorophenyl)isoxazolidine-3-carboxylate (4s)
Cl

Cl _0 —
N
EtOOC O)/*NBOC

Yellow oil, Yield: 74% (38.0 mg); R, = 0.25 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) &
7.66 (d, J= 1.2 Hz, 1H), 7.01 (t, J = 1.8 Hz, 1H), 6.92 (d, J = 1.7 Hz, 2H), 6.40 (dd, J= 7.7, 3.9
Hz, 1H), 4.29-4.20 (m, 2H), 4.16 (dd, J = 9.8, 4.6 Hz, 1H), 3.07-2.99 (m, 1H), 2.75 (dt, J = 14.1,
43 Hz, 1H), 1.90 (d, J = 1.1 Hz, 3H), 1.55 (s, 9H), 1.27 (t, J = 7.2 Hz, 3H) ppm; 3C{'H} NMR
(CDCls, 100 MHz) 6 169.7, 161.0, 150.6, 148.7, 147.6, 135.7, 134.9, 123.7, 114.1, 111.3, 87.0,
83.0, 66.4, 62.7, 38.3, 27.4, 14.0, 12.7 ppm; HRMS (ESI) m/z: [M + HJ* Caled for
CaoHasCLN;05*, 514.1142; found, 514.1137.

Ethyl 5-(3-(tert-butoxycarbonyl)-5-methyl-2,4-dioxo-3,4-dihydropyrimidin-1(2 H)-yl)-2-
(pyridin-2-yl)isoxazolidine-3-carboxylate (4t)
~N
! o =
N O
EtOOC O)/*NBOC

Yellow oil, Yield: 71% (31.7 mg); R, = 0.25 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) &
8.21-8.19 (m, 1H), 7.78 (d, J = 1.2 Hz, 1H), 7.63-7.58 (m, 1H), 7.15 (d, J = 8.3 Hz, 1H),
6.94-6.90 (m, 1H), 6.34 (dd, J = 8.2, 4.5 Hz, 1H), 5.16 (dd, J = 9.7, 4.4 Hz, 1H), 4.24 (q, J =
7.2Hz, 2H), 2.93-2.84 (m, 1H), 2.62 (dt, J = 14.0, 4.4 Hz, 1H), 1.91 (d, J = 1.2 Hz, 3H), 1.55 (s,
9H), 1.28 (t, J= 7.1 Hz, 3H) ppm; '*C{'H} NMR (CDCl,;, 100 MHz) 6 171.2, 161.0, 159.5, 148.9,
147.7, 147.4, 138.5, 135.3, 119.0, 111.6, 110.8, 86.9, 83.2, 62.2, 36.6, 27.4, 14.1, 12.7 ppm;
HRMS (ESI) m/z: [M + HJ* Caled for Co;HN,O5%, 447.1874; found, 447.1871.

Methyl 5-(3-(tert-butoxycarbonyl)-5-methyl-2,4-dioxo-3,4-dihydropyrimidin-1(2 H)-yl)-2-
phenylisoxazolidine-3-carboxylate (4u)

Ph.

N-C.

N o)
MeOOC O)/*NBOC
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Yellow oil, Yield: 86% (37.1 mg); R, = 0.20 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) &
7.78 (d,J = 1.2 Hz, 1H), 7.25 (dd, J = 8.8, 7.2 Hz, 2H), 7.04 (d, J = 7.8 Hz, 3H), 6.42 (dd, J = 7.9,
4.1 Hz, 1H), 4.22 (dd, J = 9.6, 4.9 Hz, 1H), 3.78 (s, 3H), 3.05-2.96 (m, 1H), 2.69 (dt, J = 14.0, 4.6
Hz, 1H), 1.91 (d, J = 1.0 Hz, 3H), 1.55 (s, 9H) ppm; BC{'H} NMR (CDCl;, 100 MHz) 6 170.9,
161.1, 148.8, 148.7, 147.8, 135.3, 129.3, 124.3, 115.9, 111.1, 86.9, 82.9, 66.9, 53.2, 38.4, 27.4,
12.7 ppm; HRMS (ESI) m/z: [M + H]* Caled for Cy1HyN305*, 432.1765; found, 432.1752.

tert-Butyl 5-(3-(tert-butoxycarbonyl)-5-methyl-2,4-dioxo-3,4-dihydropyrimidin-1(2 H)-yl)-2-
phenylisoxazolidine-3-carboxylate (4v)

Ph
~ /O —
N
MNio

t-BuOOC O)/*NBOC

Yellow oil, Yield: 80% (37.9 mg); R, = 0.25 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) &
7.78 (d, J= 1.2 Hz, 1H), 7.25 (dd, J = 8.7, 7.4 Hz, 2H), 7.07-7.01 (m, 3H), 6.37 (dd, J = 7.6, 3.6
Hz, 1H), 4.05 (dd, J = 9.6, 5.0 Hz, 1H), 3.04-2.96 (m, 1H), 2.73-2.67 (m, 1H), 1.89 (d, J= 1.2
Hz, 3H), 1.55 (s, 9H), 1.42 (s, 9H) ppm; '*C{'H} NMR (CDCls;, 100 MHz) 6 169.3, 161.2, 149.0,
148.8, 147.8, 135.6, 129.1, 124.0, 116.0, 110.8, 86.6, 83.2, 83.0, 67.7, 39.1, 27.8, 27.4, 12.7 ppm;
HRMS (ESI) m/z: [M + H]* Calcd for Co4H3,N;05%, 474.2235; found, 474.2232.

tert-Butyl 3-(3-benzoyl-2-phenylisoxazolidin-5-yl)-5-methyl-2,6-dioxo-3,6-
dihydropyrimidine-1(2H)-carboxylate (4w)

Ph
~ /O —
N

PhOC NBoc
o

Yellow oil, Yield: 61% (29.1 mg); R, = 0.25 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) &
7.96-7.93 (m, 2H), 7.86 (d, J= 1.2 Hz, 1H), 7.57 (t, J= 7.4 Hz, 1H), 7.44 (t, J= 7.5 Hz, 2H), 7.25
(dd, J= 8.7, 7.4 Hz, 2H), 7.09-7.02 (m, 3H), 6.42 (dd, J = 8.2, 4.2 Hz, 1H), 5.13 (dd, J= 9.3, 5.0
Hz, 1H), 3.08-2.99 (m, 1H), 2.77 (dt, J = 13.9, 4.6 Hz, 1H), 1.94 (d, J = 1.2 Hz, 3H), 1.55 (s, 9H),
1.53 (s, 9H) ppm; 3C{'H} NMR (CDCLs;, 100 MHz) 6 195.4, 161.1, 149.0, 148.3, 147.8, 135.7,
135.0, 1342, 129.4, 129.0, 128.8, 124.3, 116.1, 111.2, 86.8, 82.8, 68.4, 37.5, 27.4, 12.8 ppm;
HRMS (ESI) m/z: [M + H]* Caled for CagHasN3Og", 478.1973; found, 478.1986.

5. Characterization data of products 6

Diethyl 2-phenyl-5-(9H-purin-9-yl)isoxazolidine-3,4-dicarboxylate (6a)

O,

NN
COOEt
Yellow oil, Yield: 83% (34.1 mg); R, = 0.20 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) &
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9.19 (s, 1H), 9.04 (s, 1H), 8.85 (s, 1H), 7.39-7.34 (m, 2H), 7.21 (d, J= 7.7 Hz, 1H), 7.16 (t, J =
7.4 Hz, 1H), 7.07 (d, J = 3.7 Hz, 1H), 4.75 (d, /= 5.1 Hz, 1H), 4.50 (dd, J = 5.0, 3.8 Hz, 1H), 4.29
(d, J=17.1 Hz, 2H), 4.18 (d, J = 7.1 Hz, 2H), 1.30 (t, J = 7.1 Hz, 3H), 1.20 (t, J = 7.1 Hz, 3H)
ppm; *C{'H} NMR (CDCl;, 100 MHz) § 169.0, 168.1, 153.0, 151.3, 148.9, 148.9, 147.6, 144.0,
133.9, 129.2, 125.1, 117.2, 82.8, 70.3, 62.8, 62.7, 57.9, 14.0, 13.9 ppm; HRMS (ESI) m/z: [M +
H]* Calcd for CyoH,,N5O5", 412.1615; found, 412.1628.

Diethyl 5-(6-chloro-9H-purin-9-yl)-2-phenylisoxazolidine-3,4-dicarboxylate (6b)
=
QL. O
N-O )\\%\CI
N

\=N

EtOOC
COOEt

Yellow oil, Yield: 85% (37.9 mg); R, = 0.25 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) ¢
8.90 (s, 1H), 8.81 (s, 1H), 7.35 (dd, J= 8.6, 7.4 Hz, 2H), 7.24—7.20 (m, 2H), 7.18 (t, /= 7.4 Hz,
1H), 7.06 (d, J=3.4 Hz, 1H), 4.71 (d, /= 5.2 Hz, 1H), 4.48 (dd, /= 5.1, 3.6 Hz, 1H), 4.30 (d, J =
7.1 Hz, 2H), 4.21 (d, J = 7.1 Hz, 2H), 1.31 (t, J = 7.2 Hz, 3H), 1.23 (t, J = 7.2 Hz, 3H) ppm;
BC{'H} NMR (CDCl;, 100 MHz) ¢ 168.8, 167.9, 152.4, 151.6, 151.3, 147.4, 144.1, 131.5, 129.2,

125.4, 117.5, 83.3, 70.3, 62.8, 62.8, 58.2, 14.0, 13.9 ppm; HRMS (ESI) m/z: [M + H]* Calcd for
C0H,CINsOs™, 446.1226; found, 446.1223.

Diethyl 5-(6-bromo-9H-purin-9-yl)-2-phenylisoxazolidine-3,4-dicarboxylate (6¢)
Q.
e )\\%\Br
N\éN
COOEt
Yellow oil, Yield: 84% (41.2 mg); R, = 0.25 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) ¢
8.90 (s, 1H), 8.75 (s, 1H), 7.34 (dd, J= 8.7, 7.4 Hz, 2H), 7.20 (dd, J = 8.6, 1.0 Hz, 2H), 7.17 (t, J =
7.4 Hz, 1H), 7.04 (d, /= 3.4 Hz, 1H), 4.70 (d, /= 5.2 Hz, 1H), 4.47 (dd, J= 5.2, 3.4 Hz, 1H), 4.28
(d, J=17.1 Hz, 2H), 4.20 (d, J = 7.1 Hz, 2H), 1.29 (t, J = 7.1 Hz, 3H), 1.22 (t, J/ = 7.2 Hz, 3H)
ppm; BC{'H} NMR (CDCl;, 100 MHz) ¢ 168.8, 167.9, 152.3, 150.4, 147.4, 143.9, 143.3, 134.1,

129.2, 125.4, 117.5, 83.3, 70.7, 62.8, 62.8, 58.2, 14.0, 13.9 ppm; HRMS (ESI) m/z: [M + HJ*
Calcd for C,9H,BrNsOs*, 490.0721; found, 490.0720.

EtOOC

Diethyl 5-(6-methoxy-9H-purin-9-yl)-2-phenylisoxazolidine-3,4-dicarboxylate (6d)
=
Q. O
N-O )\\%\OMe
N
\=N

EtOOC
COOEt

Yellow oil, Yield: 99% (43.7 mg); R, = 0.25 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) ¢
8.62 (s, 1H), 8.59 (s, 1H), 7.38—7.33 (m, 2H), 7.20 (d, J = 7.8 Hz, 1H), 7.14 (t, J = 7.3 Hz, 1H),
6.99 (d, J = 3.9 Hz, 1H), 4.76 (d, J = 5.0 Hz, 1H), 4.54—4.50 (m, 1H), 4.29 (d, J = 7.1 Hz, 2H),
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4.21 (s, 3H), 4.20~4.16 (m, 2H), 1.30 (t, J = 7.2 Hz, 3H), 1.18 (t, J = 7.1 Hz, 3H) ppm; 3C{'H}
NMR (CDCls, 100 MHz) 5 169.0, 168.2, 161.1, 152.5, 151.9, 147.9, 140.9, 129.2, 124.8, 121.3,
116.9, 83.2, 70.3, 62.7, 62.6, 57.8, 54.3, 14.0, 13.9 ppm; HRMS (ESI) m/z: [M + H]* Calcd for
C»1HNsOg", 442.1721; found, 442.1734.

Diethyl 5-(6-(dimethylamino)-9H-purin-9-yl)-2-phenylisoxazolidine-3,4-dicarboxylate (6¢)
Qo e
Sl
N\9N
EtOOC
COOEt

Yellow oil, Yield: 85% (38.6 mg); R,= 0.25 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) ¢
8.40 (s, 1H), 8.37 (s, 1H), 7.32 (dd, J = 8.5, 7.4 Hz, 2H), 7.19 (d, /= 7.7 Hz, 2H), 7.11 (t, J= 7.4
Hz, 1H), 6.93 (d, J=4.2 Hz, 1H), 4.77 (d, J = 4.9 Hz, 1H), 4.48 (t, J=4.5 Hz, 1H), 429 (d, J =
7.0 Hz, 2H), 4.14 (d, J = 7.1 Hz, 2H), 3.54 (s, 6H), 1.30 (t, /= 7.2 Hz, 3H), 1.16 (t, J = 7.1 Hz,
3H) ppm; BC{'H} NMR (CDCl;, 100 MHz) § 169.2, 168.4, 154.9, 152.7, 150.6, 148.2, 136.7,

129.1, 124.5, 119.8, 116.7, 83.1, 70.4, 62.6, 62.5, 57.6, 14.0, 13.9 ppm; HRMS (ESI) m/z: [M +
H]* Caled for C»,H»7N6Os", 455.2037; found, 455.2040.

Diethyl 2-phenyl-5-(6-(piperidin-1-yl)-9H-purin-9-yl)isoxazolidine-3,4-dicarboxylate (6f)

S
T
30 0
Pt
EtOOC

COOEt

Yellow oil, Yield: 83% (41.0 mg); R, = 0.30 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) &
8.41 (s, 1H), 8.35 (s, 1H), 7.32 (dd, J = 8.6, 7.4 Hz, 2H), 7.22-7.18 (m, 2H), 7.11 (t, J = 7.4 Hz,
1H), 6.93 (d, J = 4.2 Hz, 1H), 4.77 (d, J = 5.0 Hz, 1H), 4.48 (t, J = 4.8 Hz, 1H), 4.35-4.28 (m,
3H), 4.26-4.25 (m, 3H), 4.14 (d, J = 7.1 Hz, 2H), 1.75-1.69 (m, 6H), 1.30 (t, J = 7.1 Hz, 3H),
1.16 (t, J = 7.1 Hz, 3H) ppm; 3C{'H} NMR (CDCl;, 100 MHz) § 169.2, 168.4, 153.8, 152.8,
150.9, 148.1, 136.5, 129.1, 124.5, 119.4, 116.7, 83.0, 70.4, 62.6, 62.5, 57.6, 26.5, 24.8, 14.0, 13.9
ppm; HRMS (ESI) m/z: [M + HJ* Caled for CosHs N¢Os*, 495.2350; found, 495.2356.

Diethyl 2-phenyl-5-(6-phenyl-9H-purin-9-yl)isoxazolidine-3,4-dicarboxylate (6g)

S
Ty
N/O N)\'/\Q
s
EtOOC

COOEt
Yellow oil, Yield: 79% (38.5 mg); R, = 0.30 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) &
9.06 (s, 1H), 8.86 (s, 1H), 8.82-8.79 (m, 2H), 7.60~7.53 (m, 3H), 7.34 (dd, J = 8.5, 7.4 Hz, 2H),
7.22-7.18 (m, 2H), 7.15 (t, J = 7.3 Hz, 1H), 7.10 (d, J = 3.8 Hz, 1H), 4.77 (d, J = 5.0 Hz, 1H),
4.54 (dd, J = 5.0, 3.8 Hz, 1H), 4.29 (d, J= 7.1 Hz, 2H), 4.18 (d, J = 7.1 Hz, 2H), 1.29 (t, J = 7.2
Hz, 3H), 1.20 (t, J = 7.1 Hz, 3H) ppm; *C{'H} NMR (CDCl;, 100 MHz) 6 169.0, 168.2, 155.1,
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152.7, 147.8, 143.0, 135.4, 131.1, 130.8, 129.8, 129.2, 128.7, 125.0, 117.1, 83.1, 70.4, 62.7, 57.9,
14.0, 13.9 ppm; HRMS (ESI) m/z: [M + H]* Calcd for CogHasNsOs", 488.1928; found, 488.1936.

Diethyl 5-(2-amino-6-chloro-9H-purin-9-yl)-2-phenylisoxazolidine-3,4-dicarboxylate (6h)

HZS\
N-O )\\(kcn
N
=N
Et00C
COOE!

Yellow oil, Yield: 83% (38.3 mg); R, = 0.25 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) &
8.47 (s, 1H), 7.32 (dd, J = 8.6, 7.4 Hz, 2H), 7.18 (d, J = 7.7 Hz, 2H), 7.14 (t, J = 7.4 Hz, 1H), 6.78
(d,J=23.9 Hz, 1H), 5.33 (s, 2H), 4.69 (d, J = 5.2 Hz, 1H), 4.43 (dd, J= 5.1, 4.0 Hz, 1H), 4.29 (d, J
= 7.1 Hz, 2H), 4.17 (d, J= 7.1 Hz, 2H), 1.30 (t, J = 7.2 Hz, 3H), 1.20 (t, J = 7.1 Hz, 3H) ppm;
13C{'H} NMR (CDCl;, 100 MHz) J 168.9, 168.2, 159.3, 153.7, 151.5, 147.7, 140.8, 129.2, 125.0,
124.9, 117.1, 82.8, 70.3, 62.8, 62.6, 57.5, 14.0, 13.9 ppm; HRMS (ESI) m/z: [M + H]* Calcd for
C20H,,CINGOs™, 461.1335; found, 461.1332.

3-Ethyl 4-methyl 5-(6-chloro-9H-purin-9-yl)-2-phenylisoxazolidine-3,4-dicarboxylate (6i)
Q. O
N-O )\\%\CI
N\éN
COOMe

Yellow oil, Yield: 81% (35.0 mg); R,= 0.25 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz), §
8.88 (s, 1H), 8.80 (s, 1H), 7.34 (dd, J = 8.6, 7.4 Hz, 2H), 7.23-7.19 (m, 2H), 7.19 (t, /= 7.4 Hz,
1H), 7.03 (d, J=3.4 Hz, 1H), 5.33 (s, 2H), 4.69 (d, J= 5.3 Hz, 1H), 4.52 (dd, J = 5.3, 3.4 Hz, 1H),
4.28 (d, J=17.1 Hz, 2H), 3.79 (s, 3H), 1.28 (t, J = 7.2 Hz, 3H) ppm; 3C{'H} NMR (CDCl;, 100
MHz), § 168.7, 168.4, 152.3, 151.6, 151.3, 147.3, 144.0, 131.5, 129.2, 125.4, 117.6, 83.2, 70.1,
62.9, 58.0, 53.5, 13.9 ppm; HRMS (ESI) m/z: [M + H]* Calcd for C;9H;9CINsOs*, 432.1069;
found, 432.1074.

EtOOC

Ethyl 4-(acetoxymethyl)-5-(6-chloro-9H-purin-9-yl)-2-phenylisoxazolidine-3-carboxylate

QL H»C.

EtOOC

\\“‘

(6k) AcO

Yellow oil, Yield: 52% (23.1 mg); 'H NMR (CDCl;, 600 MHz) J 8.93 (s, 1H), 8.76 (s, 1H),
7.36-7.34 (m, 2H), 7.17-7.13 (m, 3H), 6.59 (d, J = 2.4 Hz, 1H), 4.45-4.43 (m, 1H), 4.39-4.36
(m, 1H), 4.32-4.27 (m, 2H), 4.03 (d, J = 6.0 Hz, 1H), 3.75-3.71 (m, 1H), 1.99 (s, 3H), 1.28 (t, J =
6.6 Hz, 3H) ppm; 3C{'H} NMR (CDCls, 150 MHz) § 170.6, 169.2, 152.3, 151.6, 151.3, 147.8,
144.3, 131.5, 129.3, 125.2, 117.4, 83.7, 69.9, 62.8, 62.6, 55.0, 29.8, 20.6, 14.1 ppm; HRMS (ESI)
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m/z: [M + H]* Caled for CyH;;CIN5O5™, 446.1226; found, 446.1222.

Diethyl 5-(6-chloro-9 H-purin-9-yl)-2-(o-tolyl)isoxazolidine-3,4-dicarboxylate (61)
=
Cr, 12
N-C )\\%\ Cl
N

\=N

EtOOC
COOEt

Yellow oil, Yield: 56% (25.7 mg); R,= 0.3 (PE/EA = 3:1, v/v); 'H NMR (CDCl;, 400 MHz) ¢
8.80 (s, 1H), 8.42 (s, 1H), 7.32 (dd, J=7.8, 3.0 Hz, 1H), 7.17 (dd, J= 7.2, 1.8 Hz, 1H), 7.13—-7.12
(m, 2H), 7.10-7.07 (m, 1H), 5.01-4.99 (m, 1H), 4.97-4.95 (m, 1H), 4.26-4.18 (m, 2H),
3.92-3.83 (m, 2H), 2.35 (s, 3H), 1.23 (t, J = 7.2 Hz, 3H), 0.89 (t, /= 7.2 Hz, 3H) ppm; 3C{'H}
NMR (CDCl;, 150 MHz) 6 167.4, 166.7, 152.3, 151.8, 151.5, 144.4, 143.6, 132.1, 130.8, 129.6,

126.6, 126.3, 118.5, 83.4, 66.9, 62.3, 61.4, 56.2, 18.1, 14.0, 13.7 ppm; HRMS (ESI) m/z: [M + H]*
Calcd for C,H,3CINsOs", 460.1382; found, 460.1388.

Diethyl 5-(6-chloro-9 H-purin-9-yl)-2-(m-tolyl)isoxazolidine-3,4-dicarboxylate (6m)

=
@ 9
N-O )\\%\m
Nen

EtOOC
COOEt

Yellow oil, Yield: 84% (38.6 mg); R, = 0.3 (PE/EA = 3:1, v/v); '"H NMR (CDCl;, 400 MHz) &
8.90 (s, 1H), 8.80 (s, 1H), 7.24 (t, J= 7.7 Hz, 1H), 7.04 (d, J = 3.3 Hz, 1H), 7.03-6.97 (m, 3H),
4.67 (d, J = 5.4 Hz, 1H), 4.45 (dd, J = 5.4, 3.4 Hz, 1H), 4.35-4.28 (m, 2H), 4.21 (q, J = 7.1 Hz,
2H), 2.35 (s, 3H), 1.30 (t, J = 7.1 Hz, 3H), 1.23 (t, J = 7.1 Hz, 3H) ppm; 3C{'H} NMR (CDCl,,
100 MHz) 6 168.9, 167.9, 152.3, 151.6, 151.2, 147.3, 144.1, 139.2, 131.4, 129.0, 126.2, 118.3,
114.6, 83.1, 70.2, 62.8, 62.7, 58.3, 21.5, 14.0, 13.9 ppm; HRMS (ESI) m/z: [M + H]* Caled for
C,1H,3CIN5O5™, 460.1382; found, 460.1379.

Diethyl 5-(6-chloro-9H-purin-9-yl)-2-(p-tolyl)isoxazolidine-3,4-dicarboxylate (6n)
/=
T 10
N-O )%cn
N
\=N
COOEt

Yellow oil, Yield: 88% (40.4 mg); R,= 0.3 (PE/EA = 3:1, v/v); 'H NMR (CDCl;, 400 MHz) ¢
8.91 (s, 1H), 8.79 (s, 1H), 7.18-7.11 (m, 4H), 7.03 (d, J = 3.2 Hz, 1H), 4.61 (d, J= 5.7 Hz, 1H),
4.44 (dd, J=5.7, 3.3 Hz, 1H), 4.33—4.21 (m, 4H), 2.33 (s, 3H), 1.28 (t, /= 7.2 Hz, 3H), 1.24 (t, J
=7.1 Hz, 3H) ppm; *C{'H} NMR (CDCl;, 100 MHz) J 168.7, 168.0, 152.3, 151.6, 151.2, 144.7,

144.2, 135.7, 131.4, 129.7, 118.4, 83.1, 70.5, 62.7, 58.6, 20.8, 14.0, 14.0 ppm; HRMS (ESI) m/z:
[M + H]* Calcd for C,;H,3CINsOs", 460.1382; found, 460.1390.

EtOOC
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dr (endo-6q/exo0-6q) = 9:1
Diethyl 5-(6-chloro-9H-purin-9-yl)-2-(2-chlorophenyl)isoxazolidine-3,4-dicarboxylate (endo-

EI o N

)\\(kcn
EtOOC

COOEt

Yellow oil, Yield: 70% (33.7 mg), dr (trans/cis) = 9:1; R,= 0.31 (PE/EA = 3:1, v/v); 'H NMR
(CDCl;, 600 MHz) ¢ 8.82 (s, 1H), 8.79 (s, 1H), 7.27 (t, J= 7.8 Hz, 1H), 7.20 (t, /= 1.8 Hz, 1H),
7.12-=7.10 (m, 1H), 7.06-7.05 (m, 1H), 7.02 (d, J = 3.6 Hz, 1H), 4.71 (d, J = 4.8 Hz, 1H),
4.53—4.52 (m, 1H), 4.34—4.28 (m, 2H), 4.23 (q, /= 7.2 Hz, 2H), 1.29 (t, /= 7.2 Hz, 3H), 1.22 (t, J
= 7.2 Hz, 3H) ppm; BC{'H} NMR (CDCl;, 150 MHz) ¢ 168.6, 167.8, 152.4, 151.6, 151.4, 148.9,
143.9, 135.0, 131.6, 130.3, 125.1, 117.3, 115.1, 83.5, 70.0, 63.1, 63.0, 57.9, 14.0, 14.0 ppm;
HRMS (ESI) m/z: [M + H]* Calcd for CpoH,CI,NsO5*, 480.0836; found, 480.0830.

Diethyl S5-(6-chloro-9H-purin-9-yl)-2-(2-chlorophenyl)isoxazolidine-3,4-dicarboxylate (exo-
6q)
Cl ~
., ¥
N-O )%Cl
N
\=N
COOEt
Yellow oil, Yield: 8% (3.7 mg); R,=0.30 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 600 MHz) J 8.69
(s, 1H), 8.35 (s, 1H), 7.16 (t, J= 8.4 Hz, 1H), 7.05 (d, /= 5.4 Hz, 1H), 7.02-6.98 (m, 2H), 6.87 (d,
J=10.2 Hz, 1H), 5.14-5.10 (m, 2H), 4.21 (q, J = 7.2 Hz, 2H), 4.16—4.09 (m, 2H), 1.24 (t, J=7.2
Hz, 3H), 1.13 (t, J = 7.2 Hz, 3H) ppm; HRMS (ESI) m/z: [M + H]* Calcd for C,H,¢Cl,NsOs",
480.0836; found, 480.0830.

EtOOC

Diethyl 5-(6-chloro-9H-purin-9-yl)-2-(3-chlorophenyl)isoxazolidine-3,4-dicarboxylate (6r)

/§N
)\\(km
=N
COOEt

Yellow oil, Yield: 81% (38.8 mg); R, = 0.3 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) &
8.74 (s, 1H), 8.73 (s, 1H), 7.20 (d, J = 8.0 Hz, 1H), 7.14 (t, J = 2.1 Hz, 1H), 7.08-7.04 (m, 1H),
7.01-6.98 (m, 1H), 6.94 (d, J = 3.5 Hz, 1H), 4.63 (d, J = 49 Hz, 1H), 443 (dd, J = 4., 3.6 Hz,
1H), 422 (m, 2H), 4.14 (q, J = 7.1 Hz, 2H), 1.23 (t, J = 7.2 Hz, 3H), 1.16 (t, J = 7.1 Hz, 3H) ppm;
5C{H} NMR (CDCls, 100 MHz) 6 167.5, 166.7, 1514, 150.5, 1503, 147.8, 142.8, 134.0, 130.5,

129.3, 124.0, 116.2, 114.0, 82.4, 68.9, 62.0, 61.9, 56.8, 12.9, 12.9 ppm; HRMS (ESI) m/z: [M +
H]* Calced for CyH0C1LN5O5*, 480.0836; found, 480.0833.

EtOOC
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Diethyl 5-(6-chloro-9H-purin-9-yl)-2-(4-chlorophenyl)isoxazolidine-3,4-dicarboxylate (6s)

cl ~
Q. &
N-© )\\2\0
N
\=N
EtOOC
COOEt

Yellow oil, Yield: 86% (41.2 mg); R, = 0.3 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) &
8.84 (s, 1H), 8.80 (s, 1H), 7.32 (d, J = 8.9 Hz, 1H), 7.14 (d, J = 8.9 Hz, 2H), 7.01 (d, J = 3.4 Hz,
1H), 4.65 (d, J= 5.2 Hz, 1H), 4.49 (dd, J= 5.2, 3.4 Hz, 1H), 4.28 (q, J= 7.1 Hz, 2H), 4.22 (q, J =
7.1 Hz, 2H), 1.30 (t, J = 7.2 Hz, 3H), 1.24 (t, J = 7.1 Hz, 3H) ppm; 3C{'H} NMR (CDCls, 100
MHz) 6 168.5, 167.8, 152.4, 151.6, 151.3, 146.0, 143.9, 131.5, 130.7, 129.3, 118.9, 83.3, 70.2,
63.0, 62.9, 58.0, 14.0, 13.9 ppm; HRMS (ESI) m/z: [M + HJ* Caled for CaoHyClNsOs",
480.0836; found, 480.0833.

Diethyl 5-(6-chloro-9H-purin-9-yl)-2-(4-fluorophenyl)isoxazolidine-3,4-dicarboxylate (6t)
F <
N-C. )\\2\ Cl
N
\=N

EtOOC
COOEt

Yellow oil, Yield: 78% (36.1 mg); 'H NMR (CDCl;, 600 MHz) & 8.87 (s, 1H), 8.77 (s, 1H),
7.23-7.21 (m, 2H), 7.05-7.02 (m, 2H), 7.01 (d, J = 3.0 Hz, 1H), 4.53 (d, J = 6.0 Hz, 1H),
4.46-4.45 (m, 1H), 4.28-4.23 (m, 4H), 1.24 (td, J= 7.2, 4.8 Hz, 6H) ppm; '*C{'H} NMR (CDCl;,
150 MHz) § 168.4, 168.0, 152.4, 151.7, 151.3, 144.1, 131.5, 120.9, 120.9, 116.1, 116.0, 83.1,
70.9, 62.9, 62.9, 58.6, 14.1, 14.0 ppm; HRMS (ESI) m/z: [M + HJ* Caled for CaoHyoCIFNsOs",
464.1132; found, 464.1137.

Diethyl 5-(6-chloro-9H-purin-9-yl)-2-(pyridin-2-yl)isoxazolidine-3,4-dicarboxylate (6u)

| N,

NN -0 )\(km
N
\=N
EtOOC
COOEt

Yellow oil, Yield: 74% (33.0 mg); R,= 0.3 (PE/EA = 3:1, v/v); 'H NMR (CDCl;, 400 MHz) ¢
8.84 (s, 1H), 8.80 (s, 1H), 8.27 (dq, J = 4.9, 0.8 Hz, 1H), 7.73-7.68 (m, 1H), 7.22 (d, J = 8.3 Hz,
1H), 7.02 (ddd, J = 7.3, 4.9, 0.8 Hz, 1H), 6.99 (d, /= 4.1 Hz, 1H), 5.64 (d, /= 4.2 Hz, 1H), 4.49
(dd, J=5.2, 3.4 Hz, 1H), 4.44-4.37 (m, 2H), 4.24-4.14 (m, 2H), 1.37 (t, /= 7.1 Hz, 3H), 1.22 (t,
J = 7.1 Hz, 3H) ppm; C{'H} NMR (CDCl;, 100 MHz) § 169.8, 168.1, 159.1, 152.5, 151.7,

151.4, 147.5, 144.0, 138.6, 131.5, 119.5, 111.0, 84.1, 66.1, 62.7, 62.6, 56.2, 14.1, 13.9 ppm;
HRMS (ESI) m/z: [M + H]* Calcd for C19H,0CINGOs", 447.1178; found, 447.1174.

Diethyl 5-(6-chloro-9H-purin-9-yl)-2-(3,4-dimethylphenyl)isoxazolidine-3,4-dicarboxylate
(6v)
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=
@ 9
N-O )\\%\CI
Nen

EtOOC
COOEt

Yellow oil, Yield: 70% (33.1 mg); R, = 0.3 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) &
8.93 (s, 1H), 8.79 (s, 1H), 7.09 (d, J= 8.1 Hz, 1H), 7.02 (d, J = 3.2 Hz, 1H), 7.01 (s, 1H), 6.95 (dd,
J=8.1,2.4 Hz, 1H), 4.58 (d, J = 5.9 Hz, 1H), 4.42 (dd, J = 5.9, 3.2 Hz, 1H), 4.33-4.27 (m, 2H),
423 (q, J = 7.1 Hz, 2H), 2.25 (s, 3H), 2.23 (s, 3H), 1.31-1.23 (m, 6H) ppm; *C{'H} NMR
(CDCls, 100 MHz) 6 168.7, 168.0, 152.3, 151.6, 151.2, 144.8, 144.2, 137.6, 134.5, 131.4, 130.1,
119.9, 115.8, 83.0, 70.3, 62.7, 62.7, 58.8, 14.0, 14.0 ppm; HRMS (ESI) m/z: [M + H]* Calcd for
C,H,sCINsOs™, 474.1539; found, 474.1535.

Diethyl 5-(6-chloro-9H-purin-9-yl)-2-(3,5-dichlorophenyl)isoxazolidine-3,4-dicarboxylate
(6w)

cl
e
J@L 1)
Cl N-O )%Cl
N
\=N

EtOOC
COOEt

Yellow oil, Yield: 68% (34.9 mg); R, = 0.3 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) &
8.81 (s, 1H), 8.75 (s, 1H), 7.13 (t, J = 1.7 Hz, 1H), 7.07 (d, J = 1.7 Hz, 2H), 6.98 (d, J =3.5 Hz,
1H), 4.71 (d, J = 4.6 Hz, 1H), 4.54 (dd, J = 4.5, 3.8 Hz, 1H), 4.38-4.30 (m, 2H), 4.23 (q, J = 7.1
Hz, 2H), 1.32 (t, J= 7.1 Hz, 3H), 1.25 (t, J = 7.2 Hz, 3H) ppm; 3C{'H} NMR (CDCl;, 100 MHz)
5 168.3, 167.5, 152.5, 151.5, 151.5, 149.6, 143.6, 135.7, 131.6, 124.6, 115.1, 83.6, 69.5, 63.2,
63.1, 57.5, 14.0, 13.9 ppm; HRMS (ESI) m/z: [M + H]* Caled for CaoH;oCL5NsOs*, 514.0446;
found, 514.0443.

4-Ethyl 3-methyl 5-(6-chloro-9H-purin-9-yl)-2-phenylisoxazolidine-3,4-dicarboxylate (6x)
/=
A, ¥
N-C )\\%\ Cl
N

)\27 \=N

MeOOC
COOEt

Yellow oil, Yield: 81% (35.0 mg); R,= 0.3 (PE/EA = 3:1, v/v); 'H NMR (CDCl;, 400 MHz) ¢
8.86 (s, 1H), 8.80 (s, 1H), 7.39-7.34 (m, 2H), 7.19 (d, J = 8.5 Hz, 2H), 7.15 (d, /= 7.4 Hz, 1H),
7.04 (d, J=3.5 Hz, 1H), 4.78 (d, J = 5.0 Hz, 1H), 4.49 (dd, J = 5.0, 3.7 Hz, 1H), 4.19 (q, J = 7.1
Hz, 2H), 3.87 (s, 3H), 1.21 (t, J = 7.1 Hz, 3H) ppm; 3C{'H} NMR (CDCl;, 100 MHz) § 169.4,

167.8, 152.4, 151.6, 151.3, 147.4, 144.0, 131.5, 129.3, 125.3, 117.2, 83.4, 70.1, 62.8, 58.0, 53.6,
13.9 ppm; HRMS (ESI) m/z: [M + H]* Caled for C1oH;4CINsOs", 432.1069; found, 432.1065.

3-(tert-Butyl) 4-ethyl 5-(6-chloro-9H-purin-9-yl)-2-phenylisoxazolidine-3,4-dicarboxylate (6y)
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Q. 2
N-O )%m
NN

+BuOOC

COOEt
Yellow oil, Yield: 62% (29.3 mg); R, = 0.3 (PE/EA = 3:1, vAv); 'H NMR (CDCL, 400 MHz) &
8.92 (s, 1H), 8.80 (s, 1H), 7.34 (dd, J = 8.6, 7.4 Hz, 2H), 7.23-7.20 (m, 2H), 7.17 (t, J = 7.4 Hz,
1H), 7.04 (4, /= 3.2 Hz, 1H), 451 (d,.J = 5.6 Hz, 1H), 441 (dd, /= 5.6, 3.2 Hz, 1H), 4.21 (q, J =
72 Hz, 2H), 1.47 (s, 9H), 1.24 (t, J = 7.2 Hz, 3H) ppm; *C{'H} NMR (CDCls, 100 MHz) 3
168.1, 167.6, 152.3, 151.6, 1512, 147.5, 144.2, 1314, 129.1, 125.4, 117.9, 84.0, 83.0, 712, 62.7,
58.4, 27.8, 14.0 ppm; HRMS (ESI) m/z: [M + HJ* Caled for CooHasCINSOs", 474.1539; found,
474.1535.

Ethyl 3-benzoyl-5-(6-chloro-9H-purin-9-yl)-2-phenylisoxazolidine-4-carboxylate (6z)
Q. 2
N-O )%m
N\9N
COOEt

Yellow oil, Yield: 59% (28.2 mg); R,= 0.3 (PE/EA = 3:1, v/v); 'H NMR (CDCl;, 400 MHz) ¢
9.03 (s, 1H), 8.78 (s, 1H), 8.04 (d, J = 7.4 Hz, 2H), 7.63 (t, J = 7.4 Hz, 1H), 7.52-7.47 (m, 2H),
7.39-7.34 (m, 2H), 7.24 (d, J = 7.9 Hz, 2H), 7.15 (d, J = 7.3 Hz, 1H), 7.07 (d, J = 4.2 Hz, 1H),
5.83(d,J=4.1 Hz, 1H), 4.68 (t,J=4.1 Hz, 1H), 4.12 (q, J=7.1 Hz, 2H), 1.12 (t, J= 7.1 Hz, 3H)
ppm; BC{'H} NMR (CDCl;, 100 MHz) J 194.2, 168.6, 152.4, 151.2, 147.1, 144.4, 134.7, 134.4,

131.4,129.5, 129.3, 128.9, 125.1, 116.7, 83.4, 71.2, 62.7, 56.4, 13.9 ppm; HRMS (ESI) m/z: [M +
H]* Caled for Cy4H;,CINsO4™, 478.1277; found, 478.1264.

PhOC

6. Characterization data of products 8

Diethyl 5-(1H-benzo[d]imidazol-1-yl)-2-phenylisoxazolidine-3,4-dicarboxylate (8a)

S

N N
\=N
COOEt
Yellow oil, Yield: 84% (34.4 mg); R, = 0.30 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) &
8.38 (s, 1H), 7.86-7.83 (m, 1H), 7.71 (d, J = 7.1 Hz, 1H), 7.40~7.32 (m, 4H), 7.20 (d, J= 7.9 Hz,
1H), 7.13 (t, J= 7.4 Hz, 1H), 6.63 (d, J= 5.3 Hz, 1H), 4.84 (d, J= 5.2 Hz, 1H), 4.47 (t, J= 1.3 Hz,
1H), 4.31 (q, J = 7.2 Hz, 2H), 4.13 (q, J = 7.1 Hz, 2H), 1.31 (t, J= 7.1 Hz, 3H), 1.18 (t, J= 7.1 Hz,
3H) ppm; BC{'H} NMR (CDCl;, 100 MHz) J 169.0, 168.4, 148.3, 144.0, 141.6, 132.5, 129.3,
124.4,123.7, 123.0, 120.7, 116.1, 110.5, 85.5, 70.4, 62.8, 62.6, 56.5, 14.0, 13.9 ppm; HRMS (ESI)
m/z: [M + H]* Caled for C5,H,4N305", 410.1710; found, 410.1716.

EtOOC
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Diethyl 5-(2-chloro-1H-benzo|d]imidazol-1-yl)-2-phenylisoxazolidine-3,4-dicarboxylate (8b)

a

Cl
EtOOC COOEt

Yellow oil, Yield: 73% (32.3 mg); R, = 0.30 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) &
8.10-8.07 (m, 1H), 7.75-7.72 (m, 1H), 7.41-7.33 (m, 4H), 7.22 (d, J = 7.9 Hz, 2H), 7.13 (t, J =
7.4 Hz, 1H), 6.64 (d, J= 7.8 Hz, 1H), 4.88 (d, J= 6.7 Hz, 1H), 4.75 (t, J= 7.2 Hz, 1H), 4.37 (q, J
=7.2 Hz, 2H), 4.19-4.09 (m, 2H), 1.31 (t, J= 7.2 Hz, 3H), 1.17 (t, J = 7.1 Hz, 3H) ppm; *C{'H}
NMR (CDCls, 100 MHz) § 169.2, 168.0, 148.9, 142.1, 140.1, 132.4, 129.5, 124.2, 124.1, 123.8,
119.8, 115.4, 112.5, 86.0, 70.6, 62.8, 62.6, 53.5, 14.1, 13.9 ppm; HRMS (ESI) m/z: [M + HJ*
Caled for CoHa3CIN;O5, 444.1321; found, 444.1312.

Diethyl 5-(5-chloro-1H-benzo|d]imidazol-1-yl)-2-phenylisoxazolidine-3,4-dicarboxylate (8c)

Cl
: "N-C y
)\27 \=N
EtOOC

COOEt

Yellow oil, Yield: 83% (36.8 mg); R, = 0.30 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) &
8.38 (s, 1H), 7.82 (d, J = 1.8 Hz, 1H), 7.67 (d, J = 8.6 Hz, 1H), 7.39-7.35 (m, 2H), 7.35-7.32 (m,
1H), 7.22-7.19 (m, 2H), 7.14 (t, J = 7.4 Hz, 1H), 6.60 (d, J = 5.1 Hz, 1H), 4.80 (d, J = 5.4 Hz,
1H), 4.43 (t, J= 4.1 Hz, 1H), 4.30 (q, J = 7.1 Hz, 2H), 4.14 (q, J= 7.1 Hz, 2H), 1.31 (t, J= 7.1 Hz,
3H), 1.19 (t, J= 7.2 Hz, 3H) ppm; '*C{'H} NMR (CDCl;, 100 MHz) 6 168.9, 168.3, 148.0, 144.8,
142.9, 131.1, 129.3, 128.7, 124.2, 120.4, 116.4, 111.5, 85.5, 70.3, 62.8, 62.7, 56.7, 14.0, 13.9 ppm;
HRMS (ESI) m/z: [M + H]* Caled for Co,Hy;CIN;O5", 444.1321; found, 444.1313.

Diethyl 5-(5,6-dimethyl-1H-benzo[d]imidazol-1-yl)-2-phenylisoxazolidine-3,4-dicarboxylate
8d)

QL

N
N
\=N
COOEt

Yellow oil, Yield: 73% (31.9 mg); R, = 0.30 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) ¢
8.23 (s, 1H), 7.59 (s, 1H), 7.47 (s, 1H), 7.34 (dd, J = 8.7, 7.4 Hz, 2H), 7.22-7.19 (m, 2H), 7.12 (t,
J =174 Hz, 1H), 6.55 (d, J = 5.5 Hz, 1H), 4.85 (d, J = 5.3 Hz, 1H), 447 (t, J = 5.4 Hz, 1H),
4.38-4.31 (m, 2H), 4.12 (q, J = 7.2 Hz, 2H), 2.42 (s, 3H), 2.39 (s, 3H), 1.32 (t, /= 7.2 Hz, 3H),
1.17 (t, J = 7.1 Hz, 3H) ppm; 3C{'H} NMR (CDCls, 100 MHz) J 169.1, 168.6, 148.5, 142.6,
140.9, 132.9, 131.9, 131.0, 129.3, 124.2, 120.6, 115.9, 110.7, 85.6, 70.3, 62.7, 62.5, 56.2, 20.6,
20.2, 14.0, 13.9 ppm; HRMS (ESI) m/z: [M + H]J" Caled for C,4H,sN;05", 438.2023; found,

EtOOC
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438.2026.

Diethyl 2-phenyl-5-(2-phenyl-1H-imidazol-1-yl)isoxazolidine-3,4-dicarboxylate (8¢)

@\ Ph

N-© N><N

=
COOEt

Yellow oil, Yield: 79% (34.4 mg); R, = 0.30 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) o
7.74 (d, J = 1.5 Hz, 1H), 7.67-7.64 (m, 2H), 7.48-7.45 (m, 3H), 7.26 (dd, J = 8.7, 7.4 Hz, 2H),
722 (d, J = 1.1 Hz, 1H), 7.12-7.08 (m, 2H), 7.04 (d, J = 7.4 Hz, 1H), 6.42 (d, J = 5.1 Hz, 1H),
4.77 (d, J = 4.8 Hz, 1H), 4.38—4.31 (m, 3H), 4.04—3.98 (m, 2H), 1.33 (t, J= 7.2 Hz, 3H), 1.10 (t, J
— 7.1 Hz, 3H) ppm; 3C{'H} NMR (CDCls, 100 MHz)  169.3, 168.5, 149.2, 148.0, 129.9, 129.4,
129.1, 128.6, 124.3, 118.1, 116.2, 85.6, 70.5, 62.7, 62.3, 57.2, 14.0, 13.7 ppm; HRMS (ESI) m/z:
[M + H]* Caled for CagHagN3Os", 436.1867; found, 436.1868.

EtOOC

Diethyl 5-(4,5-diphenyl-1H-imidazol-1-yl)-2-phenylisoxazolidine-3,4-dicarboxylate (8f)

S
e >§ﬁ/Ph
NN
COOEt

Yellow oil, Yield: 74% (37.9 mg); R, = 0.25 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) &
8.28 (s, 1H), 7.45-7.41 (m, 3H), 7.41 (d, J = 2.8 Hz, 2H), 7.38-7.34 (m, 2H), 7.16-7.11 (m, 4H),
7.10~7.06 (m, 1H), 6.95 (t, J = 7.4 Hz, 1H), 6.88 (d, J = 7.7 Hz, 2H), 5.96 (d, J = 5.2 Hz, 1H),
4.65 (d, J = 4.7 Hz, 1H), 4.35 (t, J = 4.9 Hz, 1H), 4.30-4.23 (m, 2H), 3.92 (q, J = 7.1 Hz, 2H),
1.31 (t, J = 7.2 Hz, 3H), 0.97 (t, J = 7.1 Hz, 3H) ppm; 3C{'H} NMR (CDCls, 100 MHz) § 169.0,
168.4, 148.0, 138.2, 135.5, 134.0, 131.3, 129.7, 129.2, 129.0, 128.6, 128.1, 126.7, 126.6, 124.2,
116.1, 84.2, 70.8, 62.8, 62.3, 56.8, 14.1, 13.8 ppm; HRMS (ESI) m/z: [M + H]* Calcd for
C30H30N305%, 512.2180; found, 512.2183.

EtOOC

Diethyl 5-(4-nitro-1H-imidazol-1-yl)-2-phenylisoxazolidine-3,4-dicarboxylate (8g)

©\ NO
-0, 2
MN&(
\;N
EtOOC

COOEt
Yellow oil, Yield: 89% (36.0 mg); R, = 0.20 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) &
7.89 (d, J = 1.6 Hz, 1H), 7.39-7.34 (m, 2H), 7.21-7.18 (m, 2H), 7.18-7.17 (m, 1H), 6.45 (d, J =
3.6 Hz, 1H), 6.42 (d, J= 5.1 Hz, 1H), 4.61 (d, J= 5.6 Hz, 1H), 4.30 (q, J= 7.1 Hz, 2H), 4.28-4.20
(m, 3H), 1.31 (t, J= 7.2 Hz, 3H), 1.25 (t, J = 7.2 Hz, 3H) ppm; '*C{'H} NMR (CDCls, 100 MHz)
5 168.4, 167.7, 146.9, 135.4, 129.3, 125.7, 118.1, 117.7, 86.4, 70.2, 63.0, 59.1, 13.9 ppm; HRMS
(ESI) m/z: [M + HJ* Caled for C1sH,N4O57, 405.1405; found, 405.1407.
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Diethyl 5-(1H-benzo[d][1,2,3]triazol-1-yl)-2-phenylisoxazolidine-3,4-dicarboxylate (8h)

Q. N
\,/N
EtOOC)\27 N

COOEt

Yellow oil, Yield: 98% (40.2 mg); R, = 0.25 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) &
8.09 (d, J = 8.4 Hz, 1H), 8.05 (d, J = 8.4 Hz, 1H), 7.60-7.55 (m, 1H), 7.32 (dd, J = 8.7, 7.4 Hz,
2H), 7.23-7.19 (m, 2H), 7.12 (t, J = 7.4 Hz, 1H), 7.08 (d, J = 4.5 Hz, 1H), 7.03-6.97 (m, 3H),
5.14 (dd, J = 5.6, 4.5 Hz, 1H), 4.85 (d, J = 5.6 Hz, 1H), 4.39-4.30 (m, 2H), 4.16 (q, J= 7.1 Hz,
2H), 1.32 (t, J= 7.2 Hz, 3H), 1.19 (t, J = 7.2 Hz, 3H) ppm; 3C{'H} NMR (CDCLs, 100 MHz) &
168.6, 168.4, 148.3, 146.8, 132.0, 129.1, 128.3, 124.6, 124.6, 120.2, 116.7, 111.0, 87.6, 70.3, 62.6,
62.6, 55.8, 14.0, 13.9 ppm; HRMS (ESI) m/z: [M + HJ* Caled for C»;H3N,4O5", 411.1663; found,
411.1667.

Diethyl 5-(1H-indol-1-yl)-2-phenylisoxazolidine-3,4-dicarboxylate (8i)

QL
N
e
—
EtOOC

COOEt

Yellow oil, Yield: 71% (29.0 mg); R, = 0.35 (PE/EA = 3:1, v/v); 'H NMR (CDCls, 400 MHz) &
7.63 (d, J= 7.8 Hz, 1H), 7.58 (d, J = 3.4 Hz, 1H), 7.54 (d, J = 8.3 Hz, 1H), 7.33 (dd, J = 8.6, 7.4
Hz, 2H), 7.29-7.26 (m, 1H), 7.21-7.17 (m, 3H), 7.08 (t, J = 7.3 Hz, 1H), 6.67 (d, J= 6.2 Hz, 1H),
6.64 (d, J = 3.4 Hz, 1H), 4.93 (d, J = 4.7 Hz, 1H), 4.41 (dd, J = 6.2, 4.8 Hz, 1H), 4.45-4.32 (m,
2H), 4.13-4.04 (m, 2H), 1.35 (t, J = 7.2 Hz, 3H), 1.10 (t, J = 7.2 Hz, 3H) ppm; BC{'H} NMR
(CDCls, 100 MHz) § 169.7, 169.1, 149.2, 136.2, 129.3, 129.2, 125.0, 123.5, 122.4, 121.2, 120.7,
115.0, 109.6, 104.7, 86.4, 70.6, 62.6, 62.2, 55.8, 14.1, 13.9 ppm; HRMS (ESI) m/z: [M + HJ*
Caled for Co3HasN,Os*, 409.1758; found, 409.1762.

7. Characterization data of products 11

Ethyl 2-phenyl-5-(propionyloxy)isoxazolidine-3-carboxylate (11a)

-7

EtO,C

Yellow oil, 16.7 mg, 57% yield. Silica gel TLC R;= 0.20 (PE:EA = 15:1); 'H NMR (600 MHz,

CDCly) §7.29 (t, J = 8.4 Hz, 2H), 7.23 (d, J = 8.4 Hz, 2H), 7.04 (t, J = 7.2 Hz, 1H), 6.63 (d, J =

5.4 Hz, 2H), 4.36-4.30 (m, 2H), 4.21 (dd, J= 9.3, 3.0 Hz, 2H), 2.83-2.75 (m, 2H), 2.41-2.32 (m,

2H), 1.35 (t, J= 7.2 Hz, 3H), 1.14 (t, J = 7.2 Hz, 3H) ppm; BC{'H} NMR (150 MHz, CDCLy) &
S22



172.4,169.2, 149.0, 127.8, 127.5, 122.4, 114.9, 112.9, 93 .4, 65.6, 60.9, 37.4, 26.6, 13.1, 7.6 ppm;
HRMS (ESI) m/z: [M + H]* Calcd for C,5H20NOs", 294.1336; found, 294.1341.

Ethyl 5-(cyclohexyloxy)-2-phenylisoxazolidine-3-carboxylate (11b)

Ay O

EtO,C

Yellow oil, 16.2 mg, 51% yield. Silica gel TLC R, = 0.20 (PE:EA = 10:1); "TH NMR (600 MHz,
CDCl;) 67.27-7.25 (m, 2H), 7.06 (d, J= 7.8 Hz, 2H), 6.99 (t, J= 7.2, 1H), 5.59 (dd, J = 5.4, 1.2),
4.36-4.30 (m, 1H), 4.29-4.24 (m, 1H), 4.20 (dd, J = 6, 2.4, 1H), 3.75-3.71(m, 1H), 2.68-2.65(m,
1H), 2.52-2.48(m, 1H), 1.92-1.91(m, 2H), 1.73-1.71(m, 2H), 1.53-1.51 (m, 1H), 1.43-1.37 (m,
1H), 1.33 (t, J = 14.4, 3H), 1.30-1.26(m, 3H), 1.23-1.91(m, 1H); BC{!H} NMR (150 MHz,
CDCl;) 61709, 151.1, 128.7, 122.5, 115.5, 98.8, 67.3, 61.6, 61.6, 38.4, 33.3, 31.4, 25.7, 24.0,
23.9, 14.27 ppm; HRMS (ESI) m/z: [M + H]+ Calcd for C1gH;sNO,4*, 320.1856; found, 320.1851.
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DO i
wemmmmen CHANNEL £l weem———
SF01 100.6228293 MH=z
NUC1 13c
Pl 9.50 usec
l I 32768
y - - s 5F 100.6127690 MH=z
WDW EM
558 4]
T I T I T T 1 T T T T LB 00 Hz
200 180 160 140 120 100 80 60 40 20 0 ppm EB R o
P 1.40
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WAL i O D 0O ) O el P DD N Ol OO e O 0D D e D
WOOoOCOMAD? FIINANNNNNNNN A0 00
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,@\ NAME 2016-11-29 tyut-chh
c N F—‘§: EXPNO 10
N 0 PROCNO 1

1 E100C JNBee  Date_ 20161130
_Jk [#] Time 3.06
e e T S
7.6 7.5 7.4 9.3 7.2 1.1 1.0 ppm ;1':}{50 =, ”zg:n
pyel 65536
SOLVENT CDC13
N5 16
DE 2
. ; SWH 8012.820 Hz
J J T T FIDRES 0.122266 Hz
6.48 §.40 ppm 4.25 4.20 ppm AQ 4.0894966 sec
RG £7.76
oW 62.400 usec
DE 6.50 usec
I . . ' \ TE 292.3 K
D1 1.00000000 sec
3.0 2.9 2.8 ppm 1:3 pem 00 1
CHANNEL
400.13
1 ]] [ | N P L
9.70 usec
T T T T T T T T T = 200 ,Qﬁiszﬁ MHz
7 [ 5 4 3 2 1 pom e MY s SuY Eﬁ =
SSB 1]
(=) EENEE o = |[en o] [eo][o LB 0.30 Hz
o feud el oy f=at L=l oo el w||o
. . o . - . - . PC l C\rj
(=] O il ollo {3 oo |y
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N0, =
N
f E00C }—NBN
o
T T T T T T T T T T
8.2 8.0 7.8 7.6 7.4 1.2 1.0 6.8 6.6 ppm
T T T T T T T T T T 1
5.1 5.0 4.9 4.8 4.7 4.6 4.5 4.4 ppm
Y G |1 =
T T T 1 1.30 ppm
2.9 2.8 pEM
#JJJ N 1
T T T T T T T T T
B 7 6 5 4 3 2 1 ppm
=l | kAl =2 [ | (=1 r~- oapr- =] [l
| o] ||~ ) - o i I W =4
zal on | on o | on = on kzal L1 L= e =1
f= oo fu) (] {=] o - ojo o] ooy
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG

2016-11-29 tyut-chh
11

1

20161130
4.05

spect

mm PABEQ BB/

g
=]

4
24038.461 Hz
3.366798 Hz
1.3631988 sec
18E.4
20.800 usec
6.50 usec
293.0 K
2.00000000 sec
0.03000000 sec
1

CHANNEL {] m=msmm=m
100.6228293 MHz
13¢c
9.50 usec
32768
100.6127690 MH
EM

0
1.00 Hz
Q

1.40

2016-11-10 tyut-chh
10

1

20161111
Q.40

spect

5 mm PABBO BB/
zglil

63536
CDC13

16

2

80l12.820
0.122266
4.08949¢68
67.58
62,400
6.50

295.6
1.00000000
1

Hz
Hz
gsec

usec
usec

sec

EM
0
0.30

4]
1.00
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FHNMENOODFF s NN OO000MO ORI~ 0Waaaow
- R RV e e e D e R R B B o R L R R R

Ma00C
o
T T T T T T T T
7.6 7.4 Ta2 7.0 6.8 E.E ppm
T T T T T T
4.25 ppm 3.0 2.9% 2.8 pem
L 1Ll il 1 -~k Al
Ll T T L] T I I 1 T
8 7 6 5 4 3 2 1 PPm
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NAME 2016-11-10 tyut-chh
EXPNO 11
FROCNO 1
Date_ 20161111
Time 1.39
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULFROG zgpg30
D 65536
SOLVENT <DCl3
NS 1024
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 H=z
AQ 1.3631988 sec
RG 185.43
bW 20.800 usec
DE €.30 usec
IE 296.2 K
Dl 2.00000000 sec
D11 0.03000000 sec
CHANNEL fl ========
100.6228293 MH
13C
9.50 usec
32768
100.6127690 MHz
o]
1.00 Hz
o]
1.40

INSTRUM
PROBHD
FULFROG
e}
SOLVENT
N3

Ds

SWH
FIDRES
RQ

RG

DW

DE

TE

Dl

TDO

5F01
NUC1
Pl
51
5F
WDW
558
LB
GB

EC

2016=11=08 tyut=chh
10

20161109
10.26
spect

5 mm PARBEO BBR/
zg30
65536
CcDC13
16
2
B8012.820 Hz
0.122266 Hz
4.0894966 sec
34.32
62.400 usec
6.50 usec
295.4 K
1.00000000 sec

CHANNEL
400.1324710 MH=z
1H
9.70 usec
63536
400.13003861
EM
a
0.30 Hz
a
1.00

fl esssssas

MHz



.365
g
963
—111.145
.384
087

77
7.

148.889
148.786
BE6.914
82.96
76.749

—170.896
T~ g6.966

—161.178
147.81
—135
—128,302
—124,
—=115.

i
<

-_—53,213
=—3B8.479
—27.443

-_—12.779

2016-11-08 tyut—chh
T
20161109
11.25

spect
5 mm PABBO BB!

24038.461 Hz
0.366798 Hz
1.3631988 sec
185,43

20.800 usec
6.50 usec
296.3 K
2.00000000 sec
0.03000000 sec
1

== CHANNEL fl ==
SFOl 100.6228293
NUCl 13¢
Pl 9.50 usec
L PR g 51 32768

SF 100.6127690 MHz
WDW EM

S8B 0
= LB 1.00 Hz
GB 0
PC 1.40

© -

T T L T
180 160 140 120 100 BO 60 40 20

4v

Pn. 0 /=€=
J 0 NAME 2016-11-08 tyut-chh

+BUCOC JrtiBoc EXENG 10
2 PROCNO 1
M Date_ 20161108
T T T T T T T T :EEERUV ;;égf
1.8 7.6 T.4 T.2 1.4 6.8 E.B PEm PROBHD 5 mm DABBO BB/
PULPROG 2g30
TD 65536
SOLVENT CDCLl3
NS 16
DS 2
SWH 8012.820 Hz
: : : . . : FIDRES 0.122266 Hz
a a A AQ 4.089496€ sec
4.10 4.05 ppm 3.0 2.% 2.8 EBEM e 34.32
oW 62.400 usec
DE .50 usec
TE 295.6 K
D1 1.00000000 sec
TDO 1
pr1 Tt Y CHP‘_\]NEL f: EEEEEE RS
I l l [] [} P JJL. SFO1 400,.1324710 MH=
NUC1 1
T T T T T T T T T gj 5%:;2 usec
7 4 2 1 o : 55
¢ ¢ ? 2 o SF 400.1300361 MHz
WDW EM
] [ur]=r [ o) =11y ~|[1n]|= SSB 0
= [2l8] |- S al= I 1= LB 0.30 Hz
BC 1.00
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NAME 2016-11-08 tyut-chh
P S EXPNO 11
jiq>_3_ﬂ o  PROCNO S ﬁ;
BuC0 Boc Date_ 016110
teunns d Time 12.28
INSTRUM spect
PROBED 5 mm PABEO BB/
PULFROG zgpg 30
Eass 65536
SOLVENT cDcl3
NS 1021
Ds 4
SWE 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631588 sec
RG 185.4
DW 20.800 usec
DE 6.50 usec
TE 296.3 X
DL 2.00000000 sec
D11 0.03000000 sec
TDO A 3
= ===== CHANNEL f1
SFrol 100.62282
NUC1
PL
‘ " | ST 32768
F 100.6127630 Miz
WDW EM
T T T T T T T T T T T SSB 0
200 180 160 140 120 100 80 60 40 20 0 ppm LB 1.00 Ez
GB 0
BC 1.40
4w
WU oed O W P rd OO el 0O ed O D)WW O] el oed 0 el O A0 O O U el 00Oy
Eigupud i g e R AL g o g UL ot R L B g g
e R e e e e e e e R A e g R e A BRUKER

& NAME 2016-11-08 tyut—chh
-0 — N o
Pt i
Phac D?‘“B‘" Date_ 20161109
Time 12.32
INSTRUM apect
5 mm PABEO EB/
T T T T T T T T T zg3d
7.8 1.6 7.4 7.2 7.0 6.8 6.6 ppm 65536
cocla
16
2
8012.820 H=z
0.122266 Hz
4.089%4966 sec
M 5776
62.400 usec
r T T T E 50 c
E .30 usec
PPm 3.0 2.9 pPm TE 295.7 X
D1 1.00000000 sec
" L‘ll A ] A - ui_.p

T T T

5 F an 1InnaRd o

8 7 6 5 4 3 2 1 ppm SF 400.1300381 MHz
WowW EM
S5E 0

(o] Dol et Gl Bl oy o =13} [ o LB 0.30 Hz
o | s e | on o = e[ ~| & d
ol =1 Gl ] B ] = = =l -~ |2 GB 0
H ! ik . . J | 0o
ea| il —t|eafoalm . =i Al el |en BC 1.00
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Ao
PhOC JriBoc
[+]
muiin l
I T I I T I
160 140 120 100 EO &80 40 PEm
11. 'H- and 3C-NMR spectra of products 6
6a
W OoM O A0W00O O Ao 0w
NOPFNMOEOL A AOCORSNANEN O D
Nl‘\]—i—l-dC‘lOr‘-I"-Iﬂlﬂu'!‘:l‘l’"!f"lmNNNN—4 ..."‘
SOy
n-C., N}\%
A M L .
I ] I
7.3 7.2 opm
T I I I )
7 4.6 4.5 4.4 4.3
T T T
3 1 ppm
oo
Lol (]
(o] (=]
. i

NAME

EXFNO

PROCNO

INSTRUM spect
PROBHD 5 mm PABEO BB/
PULFROG zgpg3l

D 65536
SOLVENT CDC13

NS 1024

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AD 1.3631988 sec
RG 185.43

ol 20.800 usec
DE €.50 usec
IE 296.4 K

ol 2.00000000 sec
D1l 0.03000000 sec

CHANNEL fl1 =
100.6228293 MHz
13C
9.50 usec
32768
100.6127690 MH=z
EM
o]
1.00 Hz
4]
1.40

NAME 2017-03-17 tyut-lix
EXPNOC 0
PROCNO 1
Date_ 20170318

Time 18.25
INSTRUM spect
PROEBHD 5 mm PABEO BB/
PULFROG zg30

o 65536
SOLVENT cpcli

NS le

DS 2

SWH 8012.820 H=z
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 57.786

oW 62.400 usec
DE 6.50 usec
TE 295.5 K

D1 1.00000000 sec
puriil 1
memmmmms CHANNEL f] sessssss
SFol 00.1324710 MHz
NUC1 1H

Pl 9.70 usec
SI 65536

sr 400.1300046 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00



M
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EI0DC
foa ﬂ f |! CDOEt
T T T 1
7.4 7.3 7.2 7.1 PPM
T T T T T T
] 4.6 4.5 4.4 4.3 ppm
L l ‘m} l LE_J ek
T T T T T T T T T
B T 1 =1 4 3 2 1 Dpm
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NAME
EXBNO
PROCNC
Date_
Time
INSTRUM
FROBHD
PULPROG
D
SOLVENT
NS

Ds

SWH
FIDRES
AQ

RG

SFO1
NUC1
Bl
58I
SF
WOW

1
20160922
18.45
spect

5 mm PABBO BB/

zg3l
65536
coci3

16

2
B012.820 Hz
0.122266 Hz
08949686

sSec

@ 00O N g Oh D DD
2n838%8a33a R R e N
G mpnr ey  SOnEmmen eL BRUKER
MDD D D o w0 O e ™~ M= 0 Ot N - m
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NAME 2017-03-17 tyut-lix
EXPNC 11
PROCNO 1
@\ =N pate_ 20170313
0 iz Time 3.31
NN N INSTRUM spect
— =N PROBHD 5 mm PABBO BB/
COOEL ULPROG zgpg30
™ £5536
SOLVENT cocl3
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 185,43
DW 20.800 usec
DE 6.50 usec
TE 296.3 K
ol 2.00000000 sec
pil 0.03000000 sec
TD 1
CHANNEL fl ==
100.6228293
13c
9.50 usec
32768
- 100.6127690 MHz
EM
0
T T T T T T T T T T "
200 180 160 140 120 100 B0 60 40 20 1'03 Hz
1.40
6b
R Rl e s R =R SN T WD E D0
HOAFEEODMOAOOO0OWWIN NGO OE DM MO TNON OSSO
LR B B B o I I IR P B B T el o T s ol L I s I B B I I B B o B I ]
TiavastRa R L s R el s e,

2016-09-22 tyuy-chh
10

CHANNEL f1

400.1324710 MH=z

18

9.70 usec
65536

400.1300000 MHz
EM
1]
0.30 Hz

0
1.00
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200 180 160 140 120 100 80 60 40 20 0 ppm
TN T A MO0 D WODO ANWYWA0MA0O0~ANTONDSOOODMDNN M- O
N DWW L™ N A~ O ARODOO- O AOODDOMM AR AR AO
L= o B I T W I I R B R R I == T T R S o B e Bt I B I I A T I I
L= B o ot o o o e o i T B B - R B e - e R R R e

Q..
. L/ ~er
=N
E100C b
COOEt
| T T T 1
7.3 7.2 7.1 PEom
T T T T T T
4.7 4.6 4.5 4.4 4.3 ppm
AR,
T T T T T T T T T T T
10 £l 8 7 6 5 4 3 2 1 FEM
o o0 [ea| ey (e (=)
|~ )
00 |00 O oD (o] [
alsledl - e
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Time
INSTRUM
PROEBHD

016=09-22 tyuy=chh

11

1
20160922
15.44
spect
FABBO BB/
2gpg30
65536
CDC13
1024

4
24038.461
0.366798
1.3631988

32768
00.6127620 M
EM

a
0
(o]
0

[
4
o

.
ibs

2017-03-16

=== CHANNEL f1 =

20170317
1.46
spect
PABBO BB/
2430
65536
CDCl3

lé

Z

8012.820 H
2266 H
4.0894966 =

0.12

34.32
62.400

6.50 u

295.4
1.00000000

400.132471

65536
400.1300031
EM

]
0.30 H

1.00

MHz



68,854
. 935
21
43.988
.118

5

2

825
223
016
970

§

43.350
4

129,254
17.520
1

3
.88
g2
2

167

152.317

150.4
\\—1‘

B3.3
J/r77,3
JéET .0

76.743
~~170.3
“\L :

B.

14
<__‘,A

Z-147.467
&
[3
5

/

2017-03-16 tyut-1x-
11

1

20170317

2.45

spect

5 mm PABBO BB/

(j '|/"‘~"-‘:N
&
N L+] Br

=N
COOEt

Et00C

24038.461 Hz
0.366798 Hz
1.3631988 sec

20,800 usec
E 6.50 usec

Dl 2.00000000 sec
0.03000000 sec

13C
9.50 usec
327¢8
100.612769%90 MHz

D 1
F EL f1
’ 100.6228293
4 ‘ L

T T T T 4]
200 180 160 140 129 100 g0 4] 40 20 0 ppm LB 1.00 Hz

GE o]

FC 1.40
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ey
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2017-03-17 tyut-lix
10

10

1

20170318

18.29

spect

5 mm PABEQ EE/
q

8012.820 Hz
0.122266 Hz
4.0894966 sec

62.400 usec
0 usec

0
5
00 sec
1

mmmsmmms CHANNEL ]l memsssmss

5F01 00.1324710 MHz
NUC1 1H
Pl 9.70 usec
5 65536
T T T T 1 T T 1 T T SF 400.1300010 MHz
9 8 7 6§ S 4 3 2 1 ppm WOW EM
SSB 0
_ 0.0 He
va|en olm[ml|olce il =) LB 0.30 Hz
<) o O el @S GE 0
e B e i ®C 100
olo olofalalo efen
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NAME 2017-03-17 tyut-1lix
= EXPNO 11
@ N PROCNO 1
n-C, OMe Date_ 20170319
NN Time 4,32
EtQ0C INSTRUM spect
COOEt FROBHD S mm PAREOQ BE/
PULPROG zgpg30
D 63536
OLVENT cDC13
NS 1024
DS 4
SWH 24038.461 H=
FIDRES 0.366798 H=z
AQ 1.2631988 sec
RG 185.43
DW 0.800 usec
E 6.50 usec
TE 296.3 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
c l £1
1 6229293 MHz
13C
.30 usec
32768
A . F 100.6127690 MH:z
sl EM
S5E 0
T T T T T T T T T T T L= l'”: Hz
200 180 160 140 120 100 80 60 40 20 o ppm g; 1 45

6e

DD 00 e e O e €D WD DM
DD N e @ D -
T rmeT e e e S oo e
o~~~ PP

=\ N\W}’ NW

=N
»
@\ }\#‘N NAME 2017-03-16 tyut-1x-
)\27 \ EXENO 0

E1OOC PROCNO 1

T T T T 1 Date 20170317
7.3 7.2 Tl 7.0 ppm Coagt Time 2.4
INSTRUM apeact
PROBED 5 mm PABBC BB/
PULFROG zg30
D E5536
JM }MM_/LJUU‘, SOLVENT cDCl3
0] 16
T T T T T Ds a
4.7 4.6 4.5 4.4 4.2 4.2 ppm SWE 8012.820 Hz
FIDRES 0.122266 Hz
Q 4,.0894966 sec
RG 34 .32
oW 62.400 usec
DE 6.50 usec
TE 295.7 X
D1 1.00000000 sec
D0 1
=== CHANNEL f1 ====
3 n SFO1 400.1324710
NUC1 1E
Pl 9.70 usec
T T T I 1 ] T I J T ST 65536
B 2 ! 5 2 . B : : pem g 400.1300036 MHz
WOW =M
(= e un | ed IR S en ) S8B ]
=i W ey oo (O ool r- ey Ugl L] L= LB 4] 3: H=z
Oy |0 Earalt=alisl Oy [ CF |y [ f=1 {1 fa] I, =
Slal  1allele slallal |a KK . ¢ i
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NAME 2017-03-16 tyut-1x-—
EXFNO 11
@L NN PROCNO o 3
| e Date_ 017031
N0 # N Time 3.48
NN INSTRUM spect
Et00C PROBHD 5 mm PABEO BB/
COOEt FULPROG z2gpg30
o 65536
SOLVENT coell
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 185.43
DwW 20.800 usec
DE 6.50 usec
TE 296.4 K
D1 2.00000000 sec
D11 0.03000000 sec
D00 1
azmsssas CHANNEL 1l ===sss==
SFOL 100.6228293 Mk
NUCL 13¢
‘ Pl 9.50 usec
51 32768
| SF 100.6127690 MH:z
WDOW £l
SS8B 0
T T T T T T T T T T T LB 1.00 H=z
200 180 184 140 120 100 BOD &0 40 20 0 ppm GE 0
PC 1.40

6f

TOVDOCADRVADOCNVONIAULIDOA MO INMO 00T &0
SNNMM A AR O AEAMUC DO NSRRI MMNO6 - Ooo O
\.I'Ml“if“\ﬂ‘\ﬂ‘\(‘\l(\l-—<-—|-—|O'\Chl‘--r'--J‘\J‘\J‘Ml“i{“\ﬂ‘!NN-—l-—--—|-—|r"-r"-l"-\vr\‘\ﬂ‘\N-—|-—l.—|
el i pul - - e e e P o S

S W N VA2

S
N P NAME 2017-023-16 tyut-lx-
-0 ro EXENO 10

L )
BRUKER
(>

N
N PROCNC il
E100C h Date_ 20170317
COOEt Time 3,52
T T T T T 1 INSTRUM spect
7.3 7.2 7.1 7.0 PEm EBROBED 5 mm PABBO BB/
PULPRCG 2430
D 65536
SOLVENT cpel3
“, M NS 16
DS 2
! ! L ! ! ! I SWH BO12.820 Hz
4.8 4.7 4.6 4.5 4.4 4.3 pem FIDRES 0.122266 Hz
AQ 4.0B94986 sec
RG 34.32
oW 62.400 usec
DE 6.50 usec
TE 295.7 K
o} 1.00000000 sec
DO 1
=nssssss CHANNEL fl ssesss=s
S5FOL 400.1324710 MH=
L NUCL LH
Pl 9.70 usec
T T T T T T T T T 8L 65336 .
s 8 p 5 4 3 2 1 ey sF 400.1300047 MHz
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NAME 2017-03-16 tyut-
EXPNO 11
=N PROCNO 1
@ N Date_ 20170317
N0 }HfA‘N Time 4,51
=N INSTRUM spect
Et00C PROBHD 5 mm PAEBC BB/
COOEt PULPROG zgpg30
TD 65336
SOLVENT CDC13
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 185.43
oW 20,800 usec
DE .50 usec
E 296.3 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL £l ===
100.6228293
13cC
9.50 usec
32768
N | U it " 100.6127690 MHz
- il EM
0
T T T T T T T T T T T 1.00 Hz
200 180 160 14D 120 100 80 60 40 20 0 ppm 0
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EXPND 10
PROCNC 1
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Time 21.11
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FROBHD 5 mm PAEBO BB/
PULPROG zg3l
D 65536
OLVENT CDC13
T T T T T T T NS 16
a.7 4.6 4.5 4.4 4.3 opm DS 2
SWH 012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RE 34.32
oW €2.400 usec
DE 6.50 usec
TE 297.6 §
Dl 1.00000000 sec
DO 1
A a I L il MHz
usec
T T T T T T T 1 T T
9 g 7 [ 5 4 3 2 1 ppm MHz
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5 mm PABBO BB/

zgpg30
65536
coela
1024
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24038, 461
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1,3631988
185.43
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6.50
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120 100 BO
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CHANMNEL

2%8.0 K
2.00000000
0. 03000000

1

fl ===
100.6228293
13¢
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32768
100.6127690
EM

0
1.00

0
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80l2.820
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62.400 1
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285.5 K
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400.1324710
1H

9.70 1

65536
400.1300053
EM

Q
0.30

a
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INSTRUM
FROBHD
PULPROG
o
SOLVENT
NS
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SWH
FIDRES
AQ

RG

oW

DE

BC

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SCLVENT
NS

DS

SWH
FIDRES
AQ

RG

oW

= CHANNEL f1

2017-03-17 tyut-lix
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B A

031
5id
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1 PARBC BB/
zgpg30
65536
CDC13
1024
4
2403B.461 H=z
0.366798 Hz
1.36319838 sec
185.43
20.800 usec

MHz

100.6228292
13C

9.50

32768
100.6127690
EM

usec

MHz
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65526
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Lé

&
B0l2.820 Hz
0.122266 Hz
4.0B94966 s
34.32
62400
6.50
2587.4 K
1.00000000
1

CHANNEL £1 =
400.1324710 MHz
1R
2.70
65536
400.1300024
EM
1]
0.30 Hz
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4.0894966 sec
34.32

CHANNEL ]l ===ss===
400.1324710 MHz
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40 9 MHz
M
ss 0
LB 0.30 Hz
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D

SOLVENT
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DS
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AQ
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2017-03-09 tyut-lx-

20170310
1.20

spect

5 mm PAEBC BB/
zgpg30
65536
CDC13

1024

4
24038.461 Hz
0.366798 Hz
1.3631988
185,43
20.800
.50

295.0 K
2.00000000
0.03000000

CHANNEL f1
100.6228293

100.6127690
EM

0

1.00

0

1.40

MNAME 2017-03-09 tyutb-1x-
EXPNOD 10
PROCNO 1

Date 20170310

Time 1.24
NSTRUM spect
PRCBHD 5 mm PABEC BB/
PULPROG zg30

D 65536
SOLVENT Cocl3

NS 16

DS 2

SWH 8012.B20 Hz
FIDRES 0.122266 Hz
AQ 4.08%94966 sec
RG 34,32

oW 62.400 usec
DE 6.50 usec
TE 294.3 K

ol 1.00000000 sec
D00 1
smsmssss CHANNEL fl sewsssmem
SFOLl 400.,1324710 MH=z
NUC1 1H

Bl 9.70 usec
SI 65536

SF 400,1300040 MHz
WowW EM

S55B o

L 0.30 Hz
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FC 1.00
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=N PROBHD 5 mm PABBO BB/
Et00C PULEROG zgpg30
CO0St D 65536
SOLVENT CDC13
1024
4
24038.461 Hz
.366798 Hz
1.3631988 sec
185.4
20.800 usec
6.50 usec
295.0 X
2.00000000 sec
0.03000000 sec
1
CHANNEL fl =m==
100.6228293 MH=z
13C
9.50 usec
32768
100.6127690 MH=z
- A x " ) EM
- N
I I I T I I 1 ] I I I 1.00 Hz
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N"‘“‘“‘N NAME 2017-03-10 tyut—chh
| EXFNO 10
JJU M j\n_}u“\_M o N%CI st 2
— e )\r =N Date_ 20170311

T T - 1 Eoc Time 0.22
7.2 [ 7.0 ppm COOEt INSTRUM spect
BROBHD
PULPROG
pis)
JL—)N__,JMUL e
NS
T T T T T 1 334 z
L FIDRES 0.122266 Hz
AQ 4.0894266 sec
RG 4.25
DW 62.400 usec
D 6.50 usec
TE 294.7 K
Dl 1.00000000 sec
Do 1
-------- CHANMEL {1 =mmmmsmm==
SFO1 400.1324710 MHz
L Jy NUC1 1H
Fl .70 usec
T T T J J J T S . . ! :r 400 13%52§§ MHz
9 E:} 1 ] 5 4 3 2 1 ppm WOW EM
S5B 0
ey ~[inls)a @] LB 0.30 Hz
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[ 11
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Nt;N %) spect
EI00C PROBHD 5 mm PABBO EB/
COOEt PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 185.43
D 20.800 usec
E 6.50 usec
TE 295.3 K
ol 2.00000000 sec
D11 0.03000000 sec
D0 1
CHANNEL f1
0.6228
32768
100.6128730
T T T T T T T T T T T 1 .-.g H
200 180 1e0 140 120 100 g0 (1Y) 40 20 0 ppm '"0 :
1.40
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. i
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1.0000
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NS 1024
DS 4
SWH 24038.461 Hz
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AD 1.3631988 sec
RG 185.43
oW 20.800 usec
DE 6.50 usec
TE 295.2 K
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D0 1
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e - , Z Lot = 1&
T e £
4.4 4.3 4.2 =julul 2012.820 H=z
0.122266 Hz
4.0824968 sec
1.58
62.400 usec
&.50 usec
298.3 EH
| 1.00000000 sec
1
| . CHANNEL f1 =
J 400.1324710
—e E— 1H
2.70 useg
r T T T T T T T T 65536
5 i i i 4 1 5 dum.  SOF 400,1300050 MHz
WDW EM
)| 35B o
- oz {un fon o= o LB 0.30 Hz
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R ) ﬁhf;MC| Time 2.14
N =N 3\S§?‘ZM 5 P hspF.E‘L
oo (L e, s e )
00t ™ 65336
SOLVENT CDC13
NS 1024
oS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 185.43
D 20.800 usec
DE £.50 usec
TE 298.9 K
Dl 2.00000000 sec
D11 0.03000000 sec
DGO 1
m======== CHANNEL fl ====
8F01 100.6228293 MHz
ucl 13C
Pl 9.50 usec
51 32768
SF 100.6127690 MHz
WDW EM
S5B a
T T T T T T T T T T LB .00 H=z
180 160 140 120 100 EO a0 40 20 0 ppm GB ]
BC 1.40
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2017-03-11 tyut-lix

L

20170311

18.54

spect

5 mm PABBO BE/
zg30

65536

CDC13

16

2

8012.820 F
0.122266 F
4.0894966
54.19
62.400
6.50 us
294.2 ¥
1.000040000

1

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
b 65536
SOLVENT CDCl3
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0 366798 Az
AQ 1. 988 sec
RG 185.43
D 20.800 usec
D 6.50 usec
TIE 295.2 K
Dl 2.00000000 sec
D1l 0.03000000 sec
D0 1
CHANNEL f1
100.6228293 MHz
13¢
9.50 usec
32768
100.6127690 MHz
EM
0
L 1.00 Hz
GB 0
PC 1.40
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A=
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COOEt

INSTRUM
PROBHD
PULPROG

w -

0.377
0.814

n -

0.868
0.854

.649
.349
032

6.

89

a3
77
24

.934
.949

1

14
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=

a2
(X
-

-521
.269
160
536

63.
7

63
5

X

Qa0
L411
i
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007
. 988

14

e
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cl N-0 L A ~C
N
=N
COOE

EtDOC

SOLVENT
NS

D3

SWH

FIDRES

BEm SF

6x
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2017-03-11 tyut-lix

10

20170311

19.57

spect

5 mm PAEEO EB/
zg30

65536

CDCl3

16

2

8012.820 Hz
0.122266 Hz
4.0894966 sec
87.46

62.400 usec
6.50 usec
294.5 K
1.00000000 sec

CHANNEL f1
400.1324710 MHz

mmmmm -

2017-03-11 ty

20170311
20.56
spect

FABEOQO BE/
zgpg3d
65536
CDC13
1024

4
24038.461 H

0.366798
1.3

100.61276%0 MHz
EM

1.00

1.46
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J ; ll L .
T T T T T T T T T
3 8 7 6 5 4 3 2 1 ppm
b Lol (gl Leadity ] = fanjun| iy f=1
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NAME 2017-03-08 tyut-chh

EXPNO 10

PROCNO 1

Date 20170309

Tim 9.00

INSTRUM spect

PROBHD 5 mm PAEBO EE/

PULFROG zg30

iD 63536

SOLVENT CDC13

NS 16

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894966 sec

RG 34,32

DW 62.400 usec

DE 6.50 usec

IE 293.5 K

D1 1.00000000 sec

100 1
CHANNEL f1

1H
9.70
65536

EM

0
0.30
i}

1.00

400.,1300014 »

400,1324710 MH

usec

.,
BRUKER
()

NAME 2017-03-08 tyut-chh
EXPNO 11
FROCNO 1
Date_ 20170309

Time 2.59
INSTRUM spect
PROBHD 5 mm PABBO BB/
BULPROG zgpg30

D 65536
SOLVENT <DCl3

NS 1024

LS 4

SWH 24038.461 H=z
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 185.43

DW 20.800 usec
DE 6.50 usec
TIE 294.4 K

Ll 2.00000000 sec
D11 0.03000000 sec
oo 1
======== CHANNEL [l ===

SFOQ1 100.6228293

RUC1 13C

P1 9.50 usec
5I 32768

sF 100.6127690 MHz
WDW EM

SEB 0

LE 1.00 Hz
GB [}

PC 1.40
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¥ | ﬂ A ﬂn tBUDOC == XENO 0
COOEL ROCNO 1
| . ; . ) Date_ 231'-‘33%2
3 Time ¥
e 1.2 et ppm INSTRUM spect
PROBED &
PULFROG
D
SOLVENT
NS
T T T 1 DS 2
4.5 4.4 4.3 ppm SWH 8012.820
FIDRES 0.122266
AQ 4.0894966
RG 60.71
oW 62.400
DE 6.50
TE 294.3
D1 1.00000000
TD0 1
mesesese CHANNEL ]l ===e
JJ 5701 400.1324710
L ) NUCL 1K
Fl 9,70
T T T T T T T T T T SI 65536
3 8 7 5 5 4 3 2 1 pom F 400.1300060
WDW EM
55B 0
Sl @ |i3|m Sl LE 0.30
| & | e =1 GE 0
IS olale o PC 1.00
[P T . A T - S m
NP @O o = R R - ] ™~ =]
TaaLnaaNaNT. Sanadadra @ o
@ 0 oD 4 & & @ & & & @ N .
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Q.. O
i
NC. }*féhc' NAME 2017-03-09 tyut
Mo EXPNO 11
+BUOCC PROCNO 1
COOE! Date_ 20170310
Time 3:26
INSTRUM spect
PROBHD 5 mm PABEO BB/
BULEROG zgpg 3l
0 65536
SOLVENT cDe13
] 1024
DS 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3631988
RG 185.43
DW 20.800
DE 6.50
TE 294,39
Dl 2.00000000
D11 0.03000000
D0 1
Emmmmm s CHMNE__ f'_ mmms
SFO1 100.6228293
KUCL 13¢
Pl 9.50
" : St 32768
SF 100.6127690
WOW EM
T T T T T T T T T T 558 0
200 180 160 144 120 10 80 60 40 20 0 ppm I 1.00
GR 0
or an
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NAME 2017-04-15 tyut-1lix

EXFNO 10

PROCNO 1

Date_ 20170416

Time 1.32

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg30

D 65536

SOLVENT CDC13

NS 16

bs 2

SWH B012.820 Hz

FIDRES 0.122266 Hz

AQ 4.08943966 sec
34.32
62,400 usec

6.50 usec

297.4 K

D1 1.00000000 sec

DO 1

CHANNEL f1

8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3 1.2 ppm
T T T T T T 1
4.7 4.6 4.5 4.4 4.3 4.2 ppm
I T T T T T T T T T T
10 6 5 4 3 2 1
— m o (=)
- u r~- b=
oy o (=] L=
(=] o o~ Lagl
=] L IR RN I A I R IS IRV T )
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w0, Ao
=
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I I T 1 1 I I ) I ] 1
200 180 160 140 120 100 80 60 4D 20 0 pem

12. "TH-NMR and 3C-NMR spectra of products 8

8a
S71

400.1324710
1H
9.70 usec
EI::'IE
400.1300049 MHz
EM
0
9.30 Hz
0
1.400

B%R
)

2017-04-15 tyut—-1ix

1
20170416

2.30

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULFROG zgpgil

D 65536
SOLVENT CDC13
NS 1024
s 4

SwWH 24038.461 Hz
FIDRES .366798 Hz
AQ 1.3631988 sec
RG 185.43

oW 20.800 usec
DE €.50 usec

E 298.1 K
ol 2.00000000 sec
o1l 0.03000000 sec
DO 1

CHANNEL f1 =
100.6228293 »

13c¢
9.50 usec
32768
F 100.6127690 MHz
WDOW EM
55B Y]
LB 1.00 Hz
GB 0
PC 1.40
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COOEt

£l
spect
5 mm PABBO EB/
M b‘m N, UUlﬁ, PULPROG 2g30
T T T T T T T ] ;gLV’TN" 65536
4.8 4.7 4.6, 4.5 4.4 4.3 FEm o
Hz
0.122266 Hz
4.0894966 sec
34.32
62.400 usec
D 6.50 usec
TE 294.5 K
D1 1.00000000 sec
DO 1
s=m=s=== CHANNEL fl s=sss===
‘] SFO1 400.1324710 MH=
NUC1 1H
Pl 9.70 usec
T T T T T T T T T T SsI 63536
9 ] 7 6 5 4 3 2 1 oom SF 400.1300082 MH=
S WDW EM
55B o]
N [l o= e LB 0.30 Hz
@| ||| e e PENE N et | G Q
ol lslslelalsls alsleled mlem BC 1.00
L R R e el o M R
= 0h U Mo e 0y U o = ou o0 u oy 0 D =
oTMmMOoOwumMIYrordnNneYo-rnoaoanao o~
BB T S NRTA M OGO bt e o
GewsEmadNNN-HnSSedddy e BRUKER

b
0

Et00C btk
COOEt
o
AQ 1.3631988 sec
RG 185.43
D 20.800 usec
DE 6.50 usec
TE 295.3
D1 2.00000000 sec
D11 0.03000000 sec
===== CHANNEL £l ========
SFO1 100.6228293 MHz
9,50 usec
SI 32768
[| | SF 100.6127690 MHz
- WOW EM
S5B v
T T T T T T T T T T T £§ _.Dg He
200 1E0 160 140 120 100 80 60 40 20 0 ppm ;C 1.40
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@N'D NN vave 2017-03-24 tyut-lix
}_z/ Cl  EXBNO 10
PROCNC 1
_M—__jm'—ﬂg‘ EI00C Coae, Date_ 20170324
Time 21.55
f T T T T T 1 INSTRUM spect
7.6 7.4 7.2 7.0 6.8 pem PROBED 5 mm PABBO BE/
PULFROG zg30
D 65536
SOLVENT CDCL3
NS 16
” ) |||| i DS 2
SWH B01Z,820 Hz
T T T T T FIDRES 0.122266 Hz
4.5 4.4 4.3 4.2 PRpm AQ 4.0B34966 sec
RG 54,19
oW £2.400 usec
D 6.50 usec
IE 285,2 K
DL 1L.0ooopoo0 seec
TODO 1
CHANMEL £1
400.1324710
] U-ﬂl_h 1 1H
9.70 usec
T T T T T T T T T T &5536
9 a 7 3 5 4 3 2 1 Bpm 400.1300093 MHz
=
T 0
mfuwafed (=)o 0 (S el =) D.30 H=z
B | O O < ) | e | o | on |
av||en|o oo flen on e fon | o r= =Y 0
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AN T A~ NO
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B OO e i B R
WD e s O 0 0 O WD WDy O ]
AA A A A A AAAAAA A~~~ DO —
VW rs v (<O
NAME 2017-03-24 tyut-lix
EXPNO 11
Q PROCNG <k
Date_ 20170324
@ e Time 22.12
N T INSTRUM spect
)_z/ ci PROBHD 5 mm PAEBOQ BB/
EtOOC COOEt PULPROG zgpgl0
o 65536
SOLVENT cDCl3
NS 399
DS 4
SWH 24038.461 H=z
FIDRES 0.366798 Hz
AQ 1.3631288 sec
RG 185.43
DW 0.800 usec
DE 6,50 usec
T. 2953.9 K
Dl 2.00000000 sec
D1l 0.03000000 sec
DO 1
SFO1 10 ‘6228293 MHz
NUC1 13¢
Pl 9.50 usec
‘J ‘ 81 32768
SF 100.6127690 MHz
WoW M
T T T T T T T T T T S 1 s e
200 180 160 140 120 100 B0 60 40 20 © ppm oo P
PC 1.40
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N NAME 2017=03=24 tyut-=lix
EOOG AN EXPNO 10
COOEL PROCND 1
Date_ 20170324
Time 22,22
INSTRUM spect
| S : : ; : : : | | : : PROBHD S mm PABEC BB/
ULP zg3
7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 ppm -’};L'RDG 65':5532
SOLVENT CDCl3
NS 16
g =
SWH 8012.B20 Hz
! \ 2 ] ! ! FIDRES 0.122266 Hz
4.8 4.7 4.6 4.5 4 4.3 ppm AD 4.0894966 =ec
RG .32
oW 62.400 usec
DE 6.50 usec
TE 235.3 K
Dl 1.00000000 sec
D0 1
CHANNEL fl ====
L 400.1324710 MHz
| I NUCL 1H
Pl 9.70 usec
5 F 00.13 fHz
9 B 7 3 5 4 3 2 1 epm ool i)
S5B 0
o4 A [ra|=r|an [ = LB 0.30 Hz
W o] Ll Lol 1) |
o o|m| == "l GB 0
= ololeile e e 100
104 WD O 0N O 0D 0 O MDD m
RN52RSREINSIA22205 a0 58
S O R e S BRUKER
L=l e i B B I o o B B T T i + B o I Y e ™
NAME 2017-03-24 tyut-lix
EXPNO 1
Cl PROCNO 1
Date_ 20170324
Time 23.21
WO /Q/ INSTRUM spect
N n PROBHD 5 mm PABBO BB/
EtO0C FULPROG zgpg30
COOEt D 65536
SOLVENT CDCl3
NS 1024
DS 4
SWH 24038.481 Hz
FIDRES 0.366798 Hz
AD 1.363198B8 sec
RG 185.43
DWW 20.800 usec
DE 6.50 usec
TE 295.7
Dl 2,00000000 sec
D11l D.0300000D0 sec
TDO 1
CHANNEL £l ===
100.62282593
13C
9.50 usec
32768
100.6127690 MH=z
EM
o
T T T T T T T T T T 1.00 Hz
200 180 160 140 120 140 80 (4] 40 20 0 ppm ]
B 1.40

8d
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4.8 4.7 4.8 4.5 4.4 4.3 4.2 ppm
T T T T T T T T T T
9 8 7 6 5 4 3 2 L ppm
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oo EIEY ol
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EtO0C
COO0Et
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200 180 le0 140 120 100 g0 60 40 20 ¢ ppm
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NAME 2017-03-23 tyut-lix
EXPNO 1
PROCNC 1
Date_ 20170323
Time 23.01
INSTRUM spect
PROEHD 5 mm PABEO BE/
PULFRCG 2g30
o 65536
SCOLVENT cDCl3
NS 16
Ds 2
SWH BOLl2.820 Hz
FIDRES 0.122266 Hz
AD 4.0B894966 sec
RG 34,32
DW 62.400 usec
DE €.50 usec
IE 295.5% K
D1 1.00000000 sec
IDO 1
memmmmms CHANNEL {] =essss==
SFO1 400,1324710 MHz
NUCL 1H
Pl 9.70 usec
S5I 65536
5F 400,.1300092 MHz
WDW EM
S5B 0
LB 0.30 Hz
GB 0
PC 1.00
NAME 2017-03-23 tyut-lix
EXPNO 11
PROCNO 1
Date_ 20170324
Time 9.0a0
INSTRUM spect
PROBHD 5 mm PABEO EE/
PULFROG zgpgi0
TD 65536
CDC13
1024
4
24038.461 Hz
0.366798 Hz
1.3631988 sec
185.43
20.800 usec
€.50 usec
296.5 K
2.00000000 sec
0.03000000 sec
1

CHANNEL f£1
100.6228

100.6127630
EM

Q

1.00

a
1.40
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4.8 4.7 4.6 4.5 4.4 4.3 4.2 4.1 4.0 ppm
R
r T T T" T T I T T T T
] g 1 [ 5 4 3 2 1 pm
o | || =
" od| [eu]|em bl =
= o || [=1}[=1
S o el e
R N =AU
W F NOEWOoOMNWD BN 00N DN o o
MO NO(hTTAVWOIAN CODOWNRMAWD o D
- . L 4+ B 3 o3 3 o+ 2 WSO~ (=N ol
L I I T T “ s s o e e o om .
L e e I xR T =+ m
Hort oA A e @ 00 —
Q. "
-0,
N =N
Jost
e
Et00C
COOEt
A
T T T T T T T T T T T
200 180 160 140 120 100 L] &0 40 20 0 ppm
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BROKER
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
SOLVENT
NS

Ds

SWH
FIDRES
AQ

RG

2017-03-24 tyut-lix
10

20170324
23.25
spect

5 mm PABEO BB/
zg30
65536
CDC13
186
2
8012.820 Hz
0.122266 Hz
4.0894966 sec
34.32
62.400 usec
6.50 usec
295.2 K
1.00000000 sec

(O

NAME
EXFNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULFROG
D
OLVENT

m=mmmm== CHANNEL

SFOL
NUCL
Pl

2017=-03=-24 tyut=-lix
11

1
20170325
0.24
spect

5 mm PABBC BB/

zgpg30
65536
chCcl3
1024

4
24038.461
0.366798
1.3631988

Hz
Hz
sec

usec
usec

i

o

0

7

0 sec
0 sec
1

£l mmmmm—

6228293 MHz

100
%.50 usec

MHz

g2

i
=

H=z

=X-¥=%-1

-
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. NAME 2017-03-27 tyut-lix
N\FN EXEECﬁ l?
PROCNO
___JLPku}m\‘__________JJmAJLAA______JNﬁJEJkﬂh____ BIOOC™ Vs Date_ 20170327
r T T T T T T 1 Time 23.01
7.4 7.3 7.2 7.1 7.0 6.9 ppm INSTRUM spect
PROBHD 5 mm PABBO BB/
FULFROG zg30
D 65536
M ’,h ﬁJ”, ’,H| SOLVENT cDCl3l
NS 16
T T T T T T T T 1 Ds 2
4.6 4.5 4.4 4.3 4.2 4.1 4.0 ppm SWH 8012.820 Hz
FIDRES 0.122266 H=z
AQ 4.0894%¢66 sec
RG 34.32
oW 62.400 usec
D 6.50 usec
TE 297.3 K
D1 1.00000000 sec
oo 1
AU [,V
T T T T T T T T
9 6 5 4 3 2 1 ppm
e e el (=]
A=l | ey L] =1
o bl = [ag] L=
5 ciled eilm
e - L e e - A R e o W
MO ACD M I OO0 MW oy oo
Sesmnoms aigudeswntgs TR SNg  BE
oo O OO F AN OO WW WO + ¢ ¢ 8 8 s o+ e .
NAME 2017-03-27 tyut-lix
EXFNC 1
PR e PROCNO 1
N2, = Date_ 20170328
o Time 0.00
E100C =N INSTRUM spect
COOEt PROBHD 5 mm PABEOQ EE/
UL zgpg30
65536
cDCl3
1024
4
24038.461 Hz
0.3E6798 Hz
1.3631988 zec
185.43
0.800 usec
£.50 usec
295.7 K
2.00000000 sec
0.03000000 sec
= CHANNEL f1 ========
100.6228293 MH:z
13¢
9.50 usec
| 32768
¥ 100.61276%0 MHz
EM
T T T T T T T c
200 180 160 140 120 100 80 B0 40 20 0 ppm LB l.SE Hz
PC 1.40
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2017-03-2T7 tyur-lix
EXPNO 10

=N E
20170328
. NSTRU} spect
PROBHD 5 mm PABBO BB/
PULPROG z2g30
T 65536
SOLVENT CDCl3
NS 1
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4,0894966 sec
G 34.32

oW 62.400 usec
DE 6.50 usec
TE 294.1 K
D1 1.00000000 sec
TDO 1

“ I | il ; .

400.1300020 MHz

[
[

0.B49

D.B33
1.B85

168.401

7 PPm EM
o
0.30 Hz
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13.'TH-NMR and 3C-NMR spectra of products 11
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11b
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