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Table S1. The full version of experimental conditions of synthesis of methyl
(1-benzyl-1, 2, 3-triazole-4-yl) carboxylate via the cyclization of benzyl azide with
methyl 2, 3 -dibromopropionate

Br
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Entry Catalyst Amount Temp(°C) Solvent Additive Yield(%)
1 — — 80 DMSO K2COs 49
2 p-TSA 5% 80 DMSO K2COs 57
3 CuCl 5% 80 DMSO K2COs 40
4 BiCls 5% 80 DMSO K2COs 78
5 FeCls 5% 80 DMSO K2COs 48
6 AICI; 5% 80 DMSO K2COs 43
7 ZnS0Oq 5% 80 DMSO K2COs 71
8 ZrOCl; 5% 80 DMSO K2COs 72
9 SrCly 5% 80 DMSO K2COs 52
10 Co0S04 5% 80 DMSO K2COs 55
11 InCls 5% 80 DMSO K2CO3 46
12 BiCls 5% 80 DMSO — 34
13 BiCl; 5% 80 DMSO Et:N 68

14 BiCls 5% 80 DMSO NaOAc 74



15 BiCls 5% 80 DMF NaOAc 80

16 BiCl3 5% 80 Chlorobenzene NaOAc 31
17 BiCls 5% 80 Toluene NaOAc 31
18 BiCl3 5% 80 Acetonitrile NaOAc 63
19 BiCls 5% 80 THF NaOAc 46
20 BiCls 5% 80 NMP NaOAc 78
21 BiCls 5% 30 DMF NaOAc 0

22 BiCls 5% 60 DMF NaOAc 68
23 BiCl3 5% 70 DMF NaOAc 71
24 BiCls 5% 90 DMF NaOAc 70
25 BiCls 5% 100 DMF NaOAc 70
26 BiCls 5% 115 DMF NaOAc 2

27 BiCls 10% 80 DMF NaOAc 83
28 BiCls 15% 80 DMF NaOAc 78

The general synthesis of azides: the synthetic procedure of benzyl azide (1a). 5 mmol
of benzyl chloride is stirred with 6.5 mmol of sodium azide in 5 mL DMSO at room
temperature overnight, then the resulting mixture is poured into water and extracted
with ethyl acetate. The benzyl azide is purified on flash chromatography and obtained
as a colorless oil.

The general synthesis of 2,3-dibromopropionate: the synthetic procedure of methyl 2,
3-dibromopropionate (2a). In a solution of 8.6 g methyl acrylate with 100 mL CCly,
the mixture that made of 17.6 g bromine with 40 mL CCl4 is added dropwise in 12
hours maintaining the temperature in 4~6 °C. The reaction is proceeded for another 12
hours at room temperature and detected by GC. On completion of the reaction, the
CCly4 is removed by rotate evaporator and the desired product is obtained as a pale
yellow oil with 96% yield. It is used in the cyclization without further purification.
The general procedure for the determination of LC yield of the 1, 2, 3-triazole: On
completion of the reaction, about 10 mg (accurate to 0.2 mg as my) of the reaction
mixture is sampled and diluted to 5.0 mL with methanol. The sample is injected to the
LC through a 20.0 uL loop and the peak area is recorded as Ax. The rest of the
reaction mixture is worked up, then the desired product purified on column
chromatography is identified as the standard sample. About 10 mg (accurate to 0.2 mg
as ms) of standard sample is dissolved with methanol then constanted volume to 50
mL and injected to the LC through a 20.0 pL loop. The peak area is recorded as A.s.
The quantity of product in the reaction sample is calculated through the following
equation: n = msX(Ax/As) . The yield is calculated from nxm/my, while m means the



total quality of the reaction mixture.

Identification data and Copies of H charts of 3a-3v

COOMe 3a (Borukhova, Svetlana et al, ChemSusChem, 8(3), 504-512;
2015)

Methyl 1-benzyl-1H-1, 2, 3-triazole-4-carboxylate (3a). m.p. 105.1~107.0 °C
IH-NMR (600 MHz, CDCls): § 7.973 (s, IH, NCH=C), § 7.409-7.292 (m, 5H, Ar-H),
5 5.584 (s, 2H, N-CH2), & 3.933 (s, 3H, OCHs). 3C-NMR (150 MHz, CDCls) §
161.01, 140.25, 133.56, 129.27, 129.12, 128.22, 127.28, 54.43, 52.12; Ft-IR (KBr):
y= 1725, 1230 (CO2Me). MS (ESI) m/z: 218([M+H]"*).

N,
N" °N
@ Egr -
o]
0 3b (Ozkal, Erhan et al, Advanced Synthesis & Catalysis,

356(4), 857-869; 2014)

Ethyl 1-benzyl-1H-1, 2, 3-triazole-4-carboxylate (3b). m.p. 90.0~90.5 °C H-NMR
(600 MHz, CDCl3): & 7.966 (s, 1H, NCH=C), & 7.413-7.290 (m, 5H, Ar-H), & 5.582 (s,
2H, N-CHy), §4.405 (q, J= 7.2 Hz, 2H, OCHy), & 1.391 (t, J= 7.2 Hz, 3H, CHs). C
NMR (150 MHz, CDCls) & 160.69, 140.62, 133.80, 129.30, 129.11, 128.26, 127.35,
61.28, 54.44, 14.30. Ft-IR (KBr): v= 1717, 1228 (CO; CH,). MS (ESI) m/z:
232([M+HT*).

N
oy
\_S/70>—
o 3¢ (1205237-17-7)

Isopropyl 1-benzyl-1H-1, 2, 3-triazole-4-carboxylate (3c). m.p. 119.0~120.9 °C
IH-NMR (600 MHz, CDCls): § 7.945 (s, 1H, NCH=C), § 7.406-7.289 (m, 5H, Ar-H),
§ 5.577 (s, 2H, N-CHa), & 5.282 (heptet, J= 6.6 Hz, 1H, OCH), § 1.370 (d, J= 6.6 Hz,
6H, CHs). 3C NMR (150 MHz, CDCl3) & 160.29, 141.04, 133.79, 129.33, 129.14,
128.27,127.17, 69.03, 54.46, 21.87. Ft-IR (KBr): v=1722, 1216 (CO.CH). MS (ESI)



m/z: 246([M+H]").

o 3d
sec-Butyl 1-benzyl-1H-1, 2, 3-triazole-4-carboxylate (3d). m.p. 76.8~77.9 °C

'H-NMR(600 MHz, CDCls): § 7.948 (s, 1H, NCH=C), § 7.408-7.294 (m, 5H, Ar-H),
8 5.579 (s, 2H, N-CHy), & 5.144-5.092 (m, 1H, OCH), & 1.800-1.612 (m, 2H, CH>), &
1.334 (d, J= 6.6, 3H, CH-CHs3), 5 0.946 (t, J= 6.6, 3H, CH2-CH3). *C NMR (150
MHz, CDCl3) § 160.45, 140.98, 133.83, 129.31, 129.11, 128.26, 127.18, 73.54, 54.44,
28.82, 19.54, 9.84. Ft-IR (KBr): v=1717, 1211 (CO,CH). MS(ESI) m/z: 260
(IM+H]*); HRMS: calcd. for C1aH1sN302 (M+H*) 260.1394; found 260.1390

O 3e
Butyl 1-benzyl-1H-1, 2, 3-triazole-4-carboxylate (3e). m.p. 106.0~107.5 °C

IH-NMR(600 MHz, CDCls): § 7.961 (s, 1H, NCH=C), § 7.421-7.291 (m, 5H, Ar-H),
5 5.581 (s, 2H, N-CHy), & 4.342 (t, J= 7.2, 2H, OCHy), § 1.768-1.720 (m, 2H, CH2), 5
1.455-1.417 (m, 2H, CHz), 8 0.961-0.936 (t, J= 7.8 Hz, 3H, CHs). 3C NMR (150
MHz, CDCls) 5 160.81, 140.67, 133.76, 129.33, 129.15, 128.27, 127.25, 65.16, 54.48,
30.67, 19.11, 13.71. Ft-IR (KBr): v= 1722, 1217 (CO:CH2). MS (ESI) m/z:
260([M+H]*); HRMS: calcd. for C1aH1sN30, (M+H?*) 260.1394; found 260.1388

N
ol
<
o 3f
Pentyl 1-benzyl-1H-1, 2, 3-triazole-4-carboxylate (3f). m.p. 63.3~64.1 °C
'H-NMR(600 MHz, CDCls): § 7.961 (s, 1H, NCH=C), & 7.406-7.291 (m, 5H, Ar-H),

5 5.582 (s, 2H, N-CHo), 8 4.331 (t, J= 7.2 Hz, 2H, OCHy2), 5 1.786-1.739 (m, 2H,CH>),
8 1.409-1.325 (m, 4H, CH2-CH)), 8 0.903 (t, J = 6.6 Hz, 3H, CHs). 3C NMR (150



MHz, CDCl3) 6 160.80, 140.73, 133.75, 129.33, 129.16, 128.27, 127.25, 65.45, 54.48,
28.35, 27.99, 22.32, 13.94. Ft-IR (KBr): v= 1722, 1231 (CO2CH2). MS (ESI) m/z:
274([M+H]"); HRMS: calcd. for C1sH20N302 (M+H™) 274.1550; found 274.1556

o} 3g

n-Octyl 1-benzyl-1H-1, 2, 3-triazole-4-carboxylate (3g). m.p. 86.4~87.2 °C
IH-NMR(600 MHz, CDCls): & 7.959 (s, 1H, NCH=C), § 7.412-7.291 (m, 5H, Ar-H),
& 5.581 (s, 2H, N-CH>), & 4.328 (t, J= 7.2 Hz, 2H, OCH>), & 1.778-1.730 (m, 2H,
CHa),  1.390-1.257 (m, 10H, CHy), § 0.872 (t, J= 7.2 Hz, 3H, CHa). 13C NMR (150
MHz, CDCl3) 6 160.81, 140.69, 133.74, 129.34, 129.17, 128.28, 127.23, 65.49, 54.49,
31.77, 29.21, 29.15, 28.65, 25.87, 22.63, 14.08. Ft-IR (KBr): v= 1722, 1208
(CO2CH2). MS(ESI) m/z: 316([M+H]"); HRMS: calcd. for CigH26N3O2 (M+H")
316.2020; found 316.2025

©/\N/N‘\N
#oﬁ@

o 3h (1205833-68-6)
Benzyl 1-benzyl-1H-1, 2, 3-triazole-4-carboxylate (3h). m.p. 136.6~137.7 °C
IH-NMR(600 MHz, CDCls): & 7.958 (s, 1H, NCH=C), § 7.438-7.273 (m, 10H, Ar-H),
5 5.564 (s, 2H, N-CHy), & 5.371 (s, 2H, OCH,). *C NMR (150 MHz, CDCl3) &
160.48, 140.31, 135.42, 133.64, 129.34, 129.19, 128.61, 128.60, 128.46, 128.28,
127.41, 66.88, 54.51. Ft-IR (KBr): v= 1716, 1217 (CO,CH). MS(ESI) m/z:
294([M+H]Y

OH
0 3i (Deraedt, Christophe et al, Journal of the American Chemical

Society, 136(34), 12092-12098; 2014)



1-Benzyl-1H-1, 2, 3-triazole-4-carboxylic acid (3i). m.p. 176.3~180.1 °C
IH-NMR(600 MHz, CDCls): & 8.035 (s, 1H, NCH=C), § 7.421-7.308 (m, 5H, Ar-H),
5 5.598 (s, 2H, N-CHy). 3C NMR (150 MHz, CDCl3) § 161.99, 140.28, 135.97,
129.40, 129.20, 128.67, 128.39, 53.40. Ft-IR (KBr): v= 1684, 946 (CO,H). MS (ESI)
m/z: 204([M+H]™).

N
o
CN 3j (Roque, Dario R. et al, Synthesis, (15), 2497-2502; 2005)
1-Benzyl-1H-1, 2, 3-triazole-4-carbonitrile (3j). m.p. 80.0~81.2 °C 'H-NMR (600

MHz, CDCls): § 7.852 (s, 1H, NCH=C), § 7.347-7.192 (m, 5H, Ar-H), § 5.527 (s, 2H,
N-CH). *C NMR (150 MHz, CDCls) § 132.92, 129.52, 129.50, 129.32, 128.40,
121.48, 111.37, 54.87. Ft-IR (KBr): v = 2240 (CN), MS (ESI) m/z: 185([M+H]")

N
Jogs
cl COOMe 3k (Abu-Orabi, Sultan T. et al, Gazzetta Chimica ltaliana,
122(1), 29-33; 1992)

Methyl 1-(4-chlorobenzyl)-1H-1, 2, 3-triazole-4-carboxylate (3k), m.p. 130.0~131.9
°C. 'H NMR (600 MHz, CDCls): § 7.995 (s, 1H, NCH=C), 7.377 (d, J=8.4 Hz, 2H),
7.237 (d, J= 8.4 Hz, 2H), 5.558 (s, 2H, N-CH>), 3.935 (s, 3H, OCHa). Ft-IR (KBr):
13C NMR (150 MHz, CDCls) & 160.89, 140.40, 135.25, 132.08, 129.50, 129.49,
127.22, 53.67, 52.18. v= 1724, 1216 (CO2CHs). MS (ESI) m/z: 252 ([M+H]*)

COOMe 3| (Abu-Orabi, Sultan T. et al, Gazzetta Chimica Italiana,
122(1), 29-33; 1992)

Methyl 1-(2-chlorobenzyl)-1H-1, 2, 3-triazole-4-carboxylate (31), m.p. 100.8~101.6
°C. 'H NMR (600 MHz, CDCls) § 8.075 (s, 1H, NCH=C), 7.468 —7.294 (m,4H),
5.718 (s, 2H, N-CHy), 3.938 (s, 3H). 13C NMR (150 MHz, CDCls) § 161.07, 140.16,



133.81, 131.49, 130.82, 130.79, 130.17, 127.79, 127.67, 52.23, 51.84. Ft-IR (KBr):
y = 1720, 1220 (CO2CH3). MS (ESI) m/z: 252 ([M+H]").

COOMe 3m (Abu-Orabi, Sultan T. et al, Jordan Journal of
Chemistry, 3(4), 337-347; 2008)

Methyl 1-(2,4-dichlorobenzyl)-1H-1, 2, 3-triazole-4-carboxylate (3m), m.p.
120.5~121.1 °C. 'H NMR (600 MHz, CDCls) & 8.084 (s, 1H, NHC=C), 7.485 (d,
J=2.4 Hz, 1H, Ar-H), 7.295 (dd, J = 8.4 Hz, 1.8 Hz, 1H, Ar-H), 7.230 (d, J = 8.4 Hz,
1H, Ar-H), 5.681 (s, 2H, CHy), 3.944 (s, 3H, CHs). 3C NMR (150 MHz, CDCl3) &
160.96, 140.34, 136.21, 134.47, 131.57, 130.13, 130.05, 128.16, 127.61, 52.29, 51.20.
Ft-IR (KBr): v= 1725, 1224 (CO.CHs). MS (ESI) m/z: 286 ([M+H]")

COOMe 3n

Methyl 1-(4-(azidomethyl)benzyl)-1H-1, 2, 3-triazole-4-carboxylate (3n), m.p.
94.3~95.8 °C. 'H NMR (600 MHz, CDCls) § 7.994 (s, 1H; NHC=C), 7.358 (d, J = 7.8
Hz, 2H; Ar-H), 7.313 (d, J = 8.4 Hz, 2H; Ar-H), 5.539 (s, 2H; N-CH>), 4.369 (s, 2H;
N3-CHz), 3934 (s, 3H; CHs). ®¥C NMR (150 MHz, CDCls)
0160.95, 140.32, 136.59, 133.66, 128.96, 128.64, 127.27, 54.11, 54.01, 52.16. Ft-IR
(KBr): v= 2098 (N3), 1727, 1236, (CO2Me). MS (ESI) m/z: 295 ([M+Na]*); HRMS:
calcd. for C12H13N6O2 (M+H™) 273.1095; found 273.1097

COOMe 30 (Abu-Orabi, Sultan T. et al, Gazzetta Chimica
Italiana, 122(1), 29-33; 1992)

Methyl  1-(4-methoxybenzyl)-1H-1, 2, 3-triazole-4-carboxylate (30), m.p.
136.2~137.3 °C.*H NMR (600 MHz, CDCls) § 7.938 (s, 1H; NHC=C), 7.264 (d, J =
8.4 Hz, 2H; Ar-H), 6.916 (d, J = 8.4 Hz, 2H; Ar-H), 5.510 (s, 2H; CHy), 3.921 (s, 3H;



CHs), 3.817 (s, 3H; CHs). 3C NMR (150 MHz, CDCls) § 161.04, 160.15, 140.11,
129.85, 127.07, 125.46, 114.61, 55.29, 53.98, 52.09. Ft-IR (KBr): v= 1722, 1209,
(CO2Me). MS (ESI) m/z: 270 ([M+Na]*).

COOMe 3p (667887-41-4)
Methyl 1-(3-fluorobenzyl)-1H-1, 2, 3-triazole-4-carboxylate (3p), m.p. 112.4~113.5

°C. H NMR (600 MHz, CDCl3) & 8.022 (s, 1H; NHC=C), 7.378 (m, 1H; Ar-H), 7.084
(m, 2H; Ar-H), 6.988 (d, J = 9 Hz, 1H; Ar-H), 5.582 (s, 2H; CH3), 3.942 (s, 3H; CHs).
13C NMR (150 MHz, CDCls) §163.06 (d, J = 247.5 Hz), 162.23 (s), 160.99 (s),
140.53 (s), 136.00 (d, J = 7.3 Hz), 131.06 (d, J = 8.3 Hz), 127.43 (s), 123.77 (s),
116.27 (d, J = 20.7 Hz), 115.25 (d, J = 22.2 Hz), 53.84 (s), 52.27 (s). Ft-IR (KBr): v =
1712, 1232, (CO2Me). MS (ESI) m/z: 258 ([M+Na]").

O,N =

COOMe 3q (Kacprzak, Karol, Synlett, (6), 943-946; 2005)
Methyl 1-(4-nitrobenzyl)-1H-1, 2, 3-triazole-4-carboxylate (3q), m.p. 170.5~172.9

°C. *H NMR (600 MHz, CDCls)  8.078 (s, 1H; NHC=C), 8.263 (d, J = 8.4 Hz, 2H;
Ar-H), 7.442 (d, J = 8.4 Hz, 2H; Ar-H), 5.708 (d, 2H; CHy), 3.957 (s, 3H; CHj3). *C
NMR (150 MHz, CDCl3) § 159.77, 147.34, 139.84, 139.56, 127.77, 125.54, 123.51,
52.41, 51.36. Ft-IR (KBr): v= 1720, 1186, (CO.Me), 1515, 1353 (NO2), MS (ESI)
m/z: 263 ([M+H]").

t-Bu \_<

COOMe 3r

Methyl 1-(4-tert-butylbenzyl)-1H-1, 2, 3-triazole-4-carboxylate (3r), m.p. 122.8~
124.2 °C. *H NMR (600 MHz, CDCl3) § 7.965 (s, 1H; NHC=C), 7.414 (d, J = 8.4 Hz,
2H; Ar-H), 7.232 (d, J = 8.4 Hz, 2H; Ar-H), 5.541 (s, 2H; CH2), 3.928 (s, 3H; CHs),
1.318 (s, 9H; CHs). 3C NMR (150 MHz, CDCl3s) § 161.17, 152.45, 140.25, 130.54,
128.18, 127.33, 126.29, 54.24, 52.20, 34.71, 31.23. Ft-IR (KBr): v= 1727, 1209



(CO2Me). MS (ESI) m/z: 569 ([2M+Na]). HRMS: calcd. for CisH2oN302 (M+H")
274.1550; found 274.1545

N
Br \—<

COOMe 3s (Abu-Orabi, Sultan T. et al, Gazzetta Chimica Italiana,
122(1), 29-33; 1992)

Methyl 1-(4-bromobenzyl)-1H-1, 2, 3-triazole-4-carboxylate (3s). m.p. 141.7~143.2
°C. IH NMR (600 MHz, CDCls) & 8.002 (s, 1H; NHC=C), 7.531 (d, J = 8.4 Hz, 2H;
Ar-H), 7.174 (d, J = 8.4 Hz, 2H; Ar-H), 5.544 (s, 2H; CH>), 3.933 (s, 3H; CHs). 13C
NMR (150 MHz, CDClz) 8 160.88, 140.42, 132.59, 132.46, 129.76, 127.22, 123.37,
53.72, 52.18. Ft-IR (KBr): v= 1720, 1216 (CO2Me). MS (ESI) m/z: 615 ([2M+Na]*).

N
SR
NC COOMe 3t (1370999-10-2)
Methyl 1-(4-cyanobenzyl)-1H-1, 2, 3-triazole-4-carboxylate (3t). m.p. 80.0~81.2 °C.

'H NMR (600 MHz, CDCls), 5 8.07 (s, 1 H, NHC=C), § 7.70 (d, 2 H, Ar-H), § 7.39 (d,
2 H, Ar-H), § 5.67 (s, 2 H; CH_), § 3.95 (s, 3 H; CH3). *C NMR (150 MHz, DMSO) §
160.97, 141.18, 139.28, 133.16, 130.05, 129.19, 118.85, 111.51, 52.89, 52.20. Ft-IR
(KBr): v=2226 (CN), 1718, 1233 (CO2Me). MS (ESI) m/z: 252 ([M+Na]*)

COOMe 3y (1700521-81-8)
Methyl 1-(pyridin-2-ylmethyl)-1H-1,2,3-triazole-4-carboxylate (3u). *H NMR (600
MHz, CDCls), 5 8.54-8.55 (m, 1 H), § 8.28 (s, 1 H), & 8.22-7.27 (m, 3 H), & 5.66 (s, 2
H), 5 3.88 (s, 3 H). 3C NMR (150 MHz, DMSO) § 160.72, 154.33, 149.47, 138.61,
137.39, 130.12, 123.35, 122.21, 54.41, 51.79. Ft-IR (KBr): v= 1731, 1234 (CO:Me),
MS (ESI) m/z: 219 ([M+H]*)



N
MeOOC”~ >N~ °N

COOMe 3y
Methyl  1-(2-methoxy-2-oxoethyl)-1H-1,2,3-triazole-4-carboxylate ~ (3v). m.p.

102.4-104.8 °C. 'H NMR (600 MHz, CDCls), 5 8.26 (s, 1 H), 5 5.25 (s, 2 H), § 3.97(s,
3 H), § 3.84 (s, 3 H). *C NMR (150 MHz, DMSO) § 167.69, 160.97, 139.04, 130.88,
53.06, 52.24, 50.95. Ft-IR (KBr): v= 1750, 1219 (CO:;Me). HRMS: calcd. for
C7HoN304 (M+H*) 200.0666; found 200.0667
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Farameter

Data File

Hame

Title

Comment

Origin
Owmer

Site

Spectrometer

Author
Selvent
Tezperature
Fulze
Sequence
Ezperizent
Fumber of
Scans

Receiver Gain

Felazation
Delay

Pulze Width

7 Acquisition

Time

18 Acquisiticn

Date

1% Medificatien

Date

20 Spectrometer

Frequency

21 Spectral

Width

22 Lowest

Frequency

Fucleus

Acguired Siz

Spectral

Value

C:/ Documents and
Settings/
Administrator/ ;f'
lidong/ BB LHRE
(2)/ 2(20151218) C/
2/ fid

2(20151218) C
AVANCE-13C IN CDC13
BY EED

Sample:Z (20151218}
Bruker BicSpin GzbH

[r]
=]
p=1
o
ra
o

|
ra
15
[}
-
w




0000

Ul

= 6.06

= 1.00
- 202

1499

= 1.00

3.0

I
10.0

ppm (f1)




3i(20151218) C

1
= - = .
AVANCE-13C IN CDC13 BY BBO ; B 2 H Farameter Value
Sample:3(20151218) 2 z = =
| 1 Data File C:f Documents and
Hame Settings/

Administrater/ RS
lideng/ FERICHRE
(2)f 3(20151218) Cf

2f fid
Z Title 3(20151718) C
3 Comment AVANCE-13C IN CDC13
BY BEO
Sample:3 (20151218)
Origin Bruker BioSpin GmbH
Owner mr

Site

Spectrometer spect

pz4

| ’,

Z
wom - ® e

futhor
O Solvent COC13
O 10 Temperature 2951
11 Fulse zgpgdl
Sequence

12 Experiment 10

13 Humber of 2B5
Scans

14 Receiwer Gain 175

15 Relaxation Z.0000
Delay

16 Fulse Width 11.5500
1T hequisitien  0.8359

Time
158 hequisition  2015-12-18T15:25:27
Dlate
19 Modification Z2015-12-18T15:41:12
Date
20 Spectrometer 150,90
Frequency
i 21 Spectral 39062, 5
#idth
22 Lowest -2933.1
Fregquency
| 23 Huclens 13C
vl 24 hoquired Size 32785

25 Spectral Sire BS556

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 8O 70 60 50 40 30 20 10 o -10
£l (ppm



g8 B

3
|

8

g

8

g & o
______

0000
ER60
ors0
8560
BZE'L
GEE'L
Lol
S29°1
SES'L
8Fa'l
8591
099'L
0491
E89'L
BELL
orl'l
£5L°1
Fall
all’l
aal'l
008l

260's
20L's
ELL'S
ECI'S
FEL'S
LR
6.5'S

WP e

vz L
FHEL
£0E 'L
L0E°L
968
BO0F L
gL ——

W

]
i

JUY,

=3Mm
= 3.02

T 212

> 1.00

= 1.98

1} 500

= 1.00

I
10.0
ppm (1)




4120151218) C

@
5 @ . 5
E‘a}JfCE—ISIC N C'DC\].S BY BBO ; ; = _E g Farameter Value
Sample:4(20151218) = = k] = = .
| | | | 1 Data File C:/ Documents and
Naze Settings/
Administrator/ ;f’
lidong/ ®HEILEHR
(2015 } (2}/ 4(20151218) C/
4[__20].0].2@2[:_ z_ = o/ fid
AVANCE- 1% o (G35 BY BBG 2 Title £(20151218) €
e I 9 1 3 Comment AVANCE-13C IN €DC13
N BY EBO
N/ \\N Sample:4 (20151218}
4 Origin Bruker BicSpin GzbH
5 (Owmer nmr
' ! 0 & Sits
| O 7 Spectrometer spect
] § Auther
| 9 Sclvent CDC13
N, I N
10 Temperature 258.1
r . - - - - - q . 11 Pulse zgpedl
130 129 128 127 126 125 124 sequence
fl (ppm) 12 Ezperiment 1D
13 Kumber of 80
Scans
14 Feceiver Fain 173
15 Relaxation 20000
Delay
16 Fulse Width  11.5500
17 Acquisition 0. 8388
Time
18 Acquisition  2015-12-18T15:44:42
Date
[ 15 Modification 2015-12-18T15:47:20
Date
20 Spectrometer 15090
Frequency
21 Spectral 39062, 5
| Width
22 Lowest -Z832.5
Frequency
23 Nucleus 13C
24 Acguired Size 32788
25 Spectral Size 855338

T T T LI T T T T T T T T T T T T T T LI T T T T T T LI T T T T T 7T T T T T T T
230 220 210 200 180 180 170 1600 150 140 130 120 110 100 90 B8O TOO 60 B0 40 30 20 10 o -10
£1 (ppm



1000

— 500

EEY
S
ESEY

.

L8s's -

Lt A
LGE'L
662'L
£0E'L

SBEL

I6EL

0¥ L

ZL¥L

\Z¥'L /

196 L

z (@]
N,\ _

T 3.00

> 2.0
3 2.00

3 2.00

> 2.00

F 490

I
10.0

ppm (f1)




5(20161218) C

= @ - =
AVANCE-13C IN CDC13 BY EBO z ; = E Farameter Value
Sample:5(20151218) = = £ 3
i | | | 1 Data File C:f Documents and
Hame Settings,
Administrator/ S/
Llidong/ BRERICMHIE
(2)/ 50(20151218) Cf
24 fid
2 Title 5(20151218) C
3 Comment AVANCE-13C IN CDC13
BY EEO
Sample:S (20151218)
4 Origin Bruker BioSpin GmbH
5 Owner mr
N B Site
N/ \\N T Spectrometer spect
J— g Author
c) 9 Solwent CIC13
10 Temperature 297.9
(@) 11 Pulze zepil
Sequence

1Z Experiment 1D

13 Humber of 45
Seans

14 Receiver Gain 175

15 Relaxation 2. 0000
Delay
16 Pulse Width 11,3500
1T Acquisition 0.5389
| Time
15 hequisition 2015-12-21T09:24:53
Date
19 Modification 2015-12-21T09:25:54
| Date
20 Spectrometer 150,00
Frequency
! 21 Spectral 39062. 5
[ #idth
22 Lowest -293E. T
Frequency

24 Acquired Size S2TES

25 Spectral Size B5536

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 1%0 180 17O 160 180 1400 130 120 110 100 80 8O0 Y0 60 50 40 30 20 10 0 -10
f1 (ppm



— 1000

300

i

CHS'S

it

= 3.00

3 4.02

20

=200

=202

T 4.99

0.0

I
10.0
ppm (1)




6(20151218) C

AVANCE-13C IN CDC13 BY BBO

Sample:6(20151218)

160, 787

—hif. A5

—hd.479

Farameter
1 Date File
Naze
2 Title
3 Comment
4 Origin
5 Owner
§ Site
7 Spectrometer
8 Author
§ Soclvent
10 Tezperaturs
11 Fulsze
Seguence

12 Ezperiment

13 Number of
Scans

14 Recedver Gain

15 Felaxaticn
Delay

18 Pulze Width

17 Acgquisiticn
Tize

18 Acgquisiticn
Date

19 Modificaticon
Date

20 Spectrometer
Fregquency

21 Spectral
Width

22 Lowest
Fregquency

23 ¥ucleus

24 Acquired Size

2 5

5 Spectral

Value

C:/ Documents and
Settings/
Administrater/ £E/
lidong/ SHEXT
{2}/ 6(20151218})
2/ fid
6020151218} C
AVANCE-13C IN CDC13
BY EBO
Sample:6{20151218)
Bruker BioSpin GzbH

nmr

zpect

CDC13
208.1

zgpe3l

0.8
2015-12-21T08:25:31
2015-12-21T09:34:00
150. 50

35062 5

-2833.1

13C

32768

65536




— 500

0

IJL |

I

= 3.00

58

= 2.00

= 2.00

= 1.00

3.0

I
10.0
ppm (1)




T(20151218) C

AVANCE-13C IN CDCL3 BY BBO = z g B .
Sample:7(20151218) g > g HER S
| . S
N

Farameter

1 Data File

Name

Title

[

Comment

Origin
Owner

Site

o o

Spectrometer

8 Author

Solwvent

=]

10 Tezperaturs
11 Fulze
Sequence

2 Experizent

P
[

Fumber of
Scans
14 Receiver Gain

15 Relazation
Delay

18 Pulze Width
17 Acgquisition
me

18 Acgquizition
Date

18 Modification
Date

20 Spectrometer
Frequency

21 Spectral
Width

22 Lowest
Frequency

Fucleus

o ¥}

r3 3 Ra

Acquired Size

5 Spectral

Value

C:/ Documents and
Settings/
Adminizstrater/ Q’;f’
lidong/ SHEITER
(2}/ 7(2015121B) C/
2/ fid

720151218} C
AVANCE-13C IN CDC13
BY EEQ
Sample:7(20151218)
Bruker BicSpin GzbH

nmr

spect

LA S S B R S B R S S S S S B R S B S S S S B B S B B NS S S R B S S S S S

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30
£l (ppm)



200

! 202

"hﬂ 11030

= 1.00

0.0

2.0

ppm (1)



8(20151222) sunhonghin C
AVANCE-13C IN CDCL3 BY BEO
Semple:B8(20151222)

B(20151222)
AVANCE-13C
Sample: 8 (201

g
Hidets
iyt
5]
— 12715

i

=100, 480

T T T
131 130 129 128

£l

T
126 123

T
127
(ppm)

124 123

Farameter

Data File

Naze

—0h, BED
=0, 507

Title

[

Comment

-

Origin
Owner

Site

o L

Spectrometer

Author

Solvent

L]

10
11

Tezperature

Fulze
Sequence

2 Experiment

s
[FEN

¥umber of

Scans

4 Feceiver Gain

Felazation

Delay

16 Pulse Width

7 Acquisiticn
Time

8 Acquisiticn
Date

8 Medificatien

Date

Spectrometer

Frequency

Spectral

Width

Lowest

Frequency

Fucleus
Acquired

5 Spectral

LA I B R A B
230 220 210 200 180

180

—
170 160 150 140 130 120 110
£l (ppm)

LN I L R B B B IR BN BN BN R
100

Valus

C:/ Decuments and
Settings/
Administrater/ ;_f.-’
lidong/ ¥ o
(23

B (20151222} sunhonghbin
C/ 2/ fid

B(20151222) zunhengbin
c

AVANCE-13C IN CDC13 BY
EEO

Sample:8(20151222)
Bruker BioSpin GzbH

nmr




S0C

0 g

40t

3

10
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2R ]

GlEL —.
Dges ——
s — -

o -
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AT L. _D

|

|

- —
=

S

—_— o

|

|

|

1

- 207

1100

oo

a0

oo ey



2dhzc C

Farazeter

Data File Name

2 Title

3 Comment

4 Origin

5 Owner

8 Site

7 Spectrometer
8 Author

5 Sclvent

Scans

14 Recelver Gain

15 Relaxation
Delay

18 Pulze Width

17 Acquiszition
Time

18 Acquiszitien
Date

19 Medification
Date

20 Spectrometer
Frequency

21 Spectral Width

22 Lowest
Frequeney

23 Kueleus

24 Acquired Size

2% Spectral Size

10 Tezperature
11 Pulze Sequence
12 Experiment

13 Nuzber of

Valus

E:/ lidong/ =

B/ SRR

Sazple:Zihas

Bruker BicSpin
GmbH

nmr

2016—01-05T11:0
1:16
2016-01-05T11:0

150,80

AVANCE-13C IN DMSO BY EBO % SEEES
Sample:24hac = HoE
| NS
2dhao C FE
AVANCE-13C IN DMSO Hg;ﬁED: ;
Sample: 2dhao BE H=
il
N
L OH
0]
T T T T T T T T T T T
132 131 130 129 128 127 126 125
fl (ppm)
I
1
|
N A DA
L e e L s B S B B S B S B B T LI B s S S s T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 80 70 60 80 40 30 20 10 -10

f1 (ppm)




JLLee

0o

a0

8.0

10,0

ppm (1)



10(20151223) C

= =
F:\'FI\CE—].SE; ]I\_CDC].ES BY BED = o_-'c Farameter Value
Semple:10(20151223) = = i .
1 1 Data File Name C:/ Documents and
Settings/
Administrator/ ;;_f.-’
N lidong/ HEILHE
N/ \\N {2/ 10020151223} C/
2/ fid
\:< 7 Title 10120151223} C
3 Comment AVANCE-13C IN CDC13
CN EY EED
Sample:10(20151223)
4 Origin Bruker BisSpin GmbH
5 Owner nmr
& Site
7 Spectrometer spect
8 Author
5 Solwvent CDC13
10 Tezperature 257.9
11 Pulsze Sequence zgpg3l
12 Experizent i
13 Number of 106
Scans
14 Receiver Gain 173
15 Relaxation 2. 0000
Delay
16 Pulse Width
17 Acquisition
Time
18 Acquisition
Date
1% Modification  2015-12-23T08:23:38
Date
20 Spectrometer 150. 50
Frequency
| 21 Spectral Width 38062.5
22 Lowest -I838. 2
Frequency
i 23 Fucleus 13C
| 24 Acquired Size 32788
. ] 25 Spectral Size 65536
" " Y
T ¥ T T T T T T T T T T T T T T T T T r T ' T T T N T T T N T ¥ T T T T T T
180 180 170 180 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 a -10



= = = =

= = = = =

& = Ll =2 i &=

_ | | | | _ | | _ | | | | _ | |
000'0 |4L.
g6 —J — 308
855' I — 208
0£zT L ©
=N
602 L 3 _ = =208
0L€'L s =20
¥ag'L ) Hﬁ

z _
Z

G66'L < = 1.00

Cl

0.0

5.0

ppm (t1)



11(20151223) C

LVANCE-13C IN CDiC1l3 BY BED E
Sample: 11 (20151223) =2
R
N~ °N
Cl COOMe
|
11!
| |
|
AANE I A AL A DL AL A A A AL A AL A A L A AL A A R AL AN IR A AL AL AR R LA R R B |
30 210 180 170 150 130 110 90 &0 T A0 BO 40 30 20 10

f1 {ppmd

Parameter

1 Data File Hame

2 Title
Comment

w

Origin

Owner

Site
Spectrometer
Anthor

[I= = R B = T R

Solwent

10 Temperature

11 Fulse Sequence
12 Experiment

13 Humber of
Seoans

14 Receiver Gain

15 Relaxation
Delay

16 Fulse Width

1T Acquisition
Time

18 Acquisition
Date

19 Modification
Date

20 Spectrometer
Frequeney

21 Spectral Width

22 Lowest
Frequency

23 Mucleus
24 hequired Size
25 Spectral Size

¥alue

C:f Documents and
Settings/
Administrator/ SMES
lideng/ FAERTLMFNE
(23 11 (20151223) Cf
zf fid

11(20151223) ©

AVANCE-13C IN CDCL3
BY EEO
Zample: 11 (20151223)

Bruker BioSpin GmbH

nmr

spect

COC13
297.9
zgpgdl
1D

103

175
2. 0000

11,5500
0.5389

2015-12-23T05: 3201
2015-12-23T05:36:00
150,90

390625
—2046. 1

13C
32768
B5536



— 2000

1500

1000

500

0000000

8E6'E

81’8

89¢'L
vec'L
90€°L
el
FAZ WA
28€°L
69€.L
cle L
Ssyl
89
S/0'8

N

Cl

COOMe

-— 3.02

— 2.09

v

1.00

0.0

5.0

ppm (1)



12(20151223) C
AVANCE-13C IN CDC13 BY BBO
Sample:12(20151223)

61,071

12(20151223) € = =
AVANCE-13C IN CDCTS BY BBOE S

Sample:12(20151223% i
| 4 N °N

Cl

1300 167

Pt n

Farameter
1 Data File
Naze
2 Title
3 Cozmment
4 Origin
5 Owner
& Site
7 Spectrometer
8 Author

g Solvent

10 Tezperature

11 Pulze
Sequence

12 Experiment

13 Number of
Scanz

14 Feceiver Fain

15 Relaxation
Delay

18 Fulze Width

17 Acquisiticn
Tize

18 Acquisiticon
Date

1% Modification

Date

20 Spectrometer
Frequency

21 Spectral
Tidth

22 Lowest
Frequency

23 Nuecleus

24 Acquired

2

5 Spectral

Value
C:/ Documentz and
Settings/
Administrator/ ;f'
lidong/ SHESUHER
(2}/ 12(20151223) C/
2/ fid
12 (20151223 C
AVANCE-13C IN CDC13
EY EEQ
Sample:12(20151223)
Bruker BioSpin GzbH

nmr

2015-12-23T0B:39

2015-12-23T08

t42:24

(¥
5]
=1
o
ra
o

T T

[N S S B Ry S S B B S S B B S S I S S S N S B S B S B S S S B B B S S S S S S S |

—
220 210 200 190 180 1700 160 1500 140 130 120 110 100 90 &8O 70 60 &0 40 30 20 10 g  -10
£f1 (ppm

T
230



= =] =

= [=] = =

& o = 7 o
| | _ | | | | | | | _ | | | | | |
(LR
LLO'O ==
209'1 — 0.99
pro'e = — 305
199G - - 1.99
syl
5T
997 L ©
1871 s
062, w ——— = 3} 307
08 L S
FOE'L z —_— = 101
i —7 27
FI: vl =
FEO'E - = 1,00

Cl

Cl

00

ppm (f1)



19(20151223) C

-
=
AVANCE-13C IN CDC13 BY BBO E
Sample:19(20151223) = Parameter Valus
1 Data File Name C:/ Documents and
Settings/
Administrator/ =E/
lidong/ HEILEX
(2} 19(20151223) C/f
2/ fid
2 Title 18(20151223) C
3 Comment AVANCE-13C IN CDC13 BY
BBO
Sample:18(20151223)
4 Origin Bruker BieSpin GmbH
5 Owner nmr
8 Site
Spectrometer spect
Cl 8 Author
§ Solvent CDC13
/N ~ 10 Temperature 287.9

Fulze Sequence zgpg3l

\:< 12 Experiment 1D

Cl COOMe 13 ¥umber of Scanz 2

14 Receiver Gain 17

15 Relazaticn 2
Delay

18 Pulse Width

17 Acquisitieon

Time

18 Acgquiz=itien

Date

18 Modification 2015-12-23T10:07:14
Date

20 Spectrometer 150. 90

I Frequency

21 Spectral Width 38082.5

22 Lowest -2333.0
Frequency

23 ¥ucleus 13C

24 Acquired Size 32768

25 Spectral 5Size 65536

T 1 1T 1
230 210



500

0000

+
&
o

iy

Ly
&
i

mﬁﬁ
ﬁw uﬁ.f
@

66 L

COOMe

N3

=309

= 2.06

= 2.08

I 412

= 1.00

5.0

ppm (t1)



16(20151223)

- T
AVANCE-13C IN CDCL3 BY BEO g mEISIR =28
o = o oooiod o = Parameter Value
Sample:16(20151223) E EEmaaa Fxo
| SSNSY N 1 Dats File Name C:/ Users/

Administrater. IG
C-20110924WDR,/
Desktop/
16(20151223) C/
2/ fid
Title 16(20151223)
Comment AVANCE-13C IN
CDC13 BY BBO
Sample: 18201512
23)
4 Origin Bruker BioSpin
N GobH
Owner nmr

5
N \ f & Site
3 7 GSpectrometer spect

€2 ra

8 Auther
% Sclwvent CDC13
10 Tezperature 207.9

11 Pulse Sequence zgpe3l
12 Experiment 1D

13 Number of Scanz 687

14 Feceiver Gain 175
15 Relazation Delay 2. 0000
16 Pul=ze Width 115500

17 Acquisition Time 0.B3B%
18 Acquisiticon Date 20153-12-24T05:30

200
15 Modification 2015-12-24T08:32
Date -26
20 Spectrometer 150. 30
Frequency
21 Spectral Width 35062.5
22 Lowezt Frequency —2546.1
23 Nucleus 13C
24 Acquired Size 32768
[ 25 Spectral Size 65536

r——
—

T T T T T T T T T T T T T T T T T T T ' T T T T T T T T T T T T T T T T R | T T T
220 210 200 190 180 170 160 150 140 130 120 110 w00 S50 B0 7O 60 B0 40 30 20 10 0 -10
£l (ppm)



1500

1000

1]

LVEE ——
\Z6'E

oLs's

6069
£26'9 %
Ve L
N
LLEL

HEG L

Lt .

COOMe

MeO

- 2.03

=208
=209

= 1.00

ppm (f1)



13(20151223) C

2% 2 225 =
AVANCE-13C IN CDC13 BY EBO =7 - =EE = _ I
Sample:13(20151223) z3 e 8 = Parazeter Value
. \x | \ | 1 Data File Name C:/ Documents and

Settings/
Administrator/ =@/
lideng/ SHETEE
(2y/ 13(20151223) C/

2/ fid
2 Title 13(20151223) C
N 3 Comment AVANCE-13C IN CDC13
2N BY EBO
N N Sample:13 (20151223}
\:< 4 Origin Bruker BigSpin G=bH
5 Owner nzr
MeO COOMe |
Site
7 Spectrometer spect
8 Author
8 Solvent CDC13
10 Tezperature 288.1

11 Pulse Segquence zgpgdl

12 Experiment 1D

13 Number of 70
Scanz

14 Feceiver Gain 175

15 Relaxaticn 20000
Delay

18 Pulze Width 1

17 Acquisiticn 0.8
Tize

18 Acquisition 2015-12-23T08: 46:00
Date

15 Modificatien  2015-12-23T08:45:10
Date

20 Spectrometer  150.50

Frequency

Spectral Width 3

Lowest -

Frequency

=]
[

Fucleus

- R

Acquired

3 R3ra
i

Spectral Size

—1 1 1 117 T — 1T - 1 " rr - rr 11 | I A L A AL A A B | LI

T T T T
30 220 210 200 190 180 170 160 130 140 130 120 110 100 S0 B8O 7O &0 a0 40 0 20 10 0 -10
f1 (ppm)



LLg'l

ZhE'E

COOMe

— 304

— 207

=188

= 1.09

— 1.00

0.0

ppm (f1)



14(20151222) C

AVANCE-13C IN CDCL3 BY BEO
Sample:14 (20151222)

Farameter Value

~ha. 84l
Th2L2TE

1 Data File Name C:/ Documents and
Settings/
Administrator/ SEE/
lideng/ SEILERE (2)/
14020151222) C/ 2/ fid

2 Title 14(20151222) C

3 Comment AVANCE-13C IN CDC13 BY
BBO
Sample:14(20151222)

4 Origin Bruker BioSpin GmbH

5 (wner nmr

F N g Site
N
N N 7 Spectrometer spect

\—_{ 8 Author
COOMe 8 Solvent CDC13
10 Tezperaturs 287.9
11 Pulze Sequence zgpg30
12 Experiment 1D
13 Fuzber of Scanz 178
14 Recedver Gain 175
15 Relazation Delay 2
18 Pulze Width 11
0
2
2

17 Acquisition Time

=1

18 Acquiziticn Date

[ E]
&n

19 Modification
Date

20 Spectrometer 150. 30
Frequency

21 Spectral Width 3

22 Lowest Fregquency -

23 Fucleusz

24

2

Acgquired 51

5 Spectral
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—SEr
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S

- 318
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— 200
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4.0

ppm it}



15(20151228) C - = b
AVANCE-13C IN CDC13 BY BBO = i ¥
Sample:15 (20151228) = = g4
| =
N
N °N
O,N COOMe
|
|
I
1
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 a0 a0 70 &0 a0 40 30 20

£1 i(ppm

Farameter
1 Data File
Naze
2 Title
3 Comment
4 Origin
5 (wmer
g Site
7 Spectrometer
8 Author
§ Sclwvent
10 Tezperature
11 Fulsze
Sequence

12 Experiment

13 Number of
Scanz

14 Recedver
Gain

15 Felaxation
Delay

18 Pulze Width

17 Acquisiticn
Time

1B Acquisiticen
Date

1% Modification

Date

Freguency
21 Spectral
Width
22 Lowest
Freguency

¥ucleus

e

R ra

Acquired

Size

3
e

20 Spectrometer

Value
E:/ lidong/ FE
¥ 2y
15(20151228) C/ 2/
fid
15(20151228) C
AVANCE-13C IN CDC13
BY BBEO
Sanple:15(20151228)
Bruker BioSpin GmbH

nmr

spect

2015-12-25T08:15:06

)
73
=1
=]
ra
en

|
.
=1
=]
1
-



1000

s00

]

8E6'E

COOMe

t-Bu

A

[_ALII!'I-

= 9.01

= 3.02

o> 1,89

I 199
T 204

0.0

ppm (1)



18i(20151223) C
AVANCE-13C IN CDCL3 BY BBO
Sample:18 (20151223)

t-Bu

— 161, 173

— 152, A6z

— 140 248

[P

s

oot

Farameter

Datz File Name

Title

Comment

Origin

Ormer

Site
Spectrometer
Author

Solvent
Tezperature
Fulze Sequence
Ezperizent
Fuzber of Scanz
Feceiver Gain
Felaxation Delay
Fulse Width

T Acquizition Time

Acguisition Date

Modification
Date

Spectrometer
Frequency

Spectral Width
Lowest Freguency

Yucleus

Acguired Size

Spectral Size

Value

C:/ Documents and
ttings/
Administrater/ ;f’
lidemg/ FHELHRE (2)/
1820151223} C/ 2/ fad
18(20151223) C
AVANCE-13C IN CDC13 BY
EEO

Sample:18(20151223)
Bruker BioSpin GzbH

nmr

2. 0000
11.5500

0. B3B8
2015-12-23T0
2015-12-23T0

en
=1l

oo

=3
=R
-
=1

150. 80

ta
L ora
[T




= 8 o
. = B (=
L _ _ _ _ _ _
0000 -
-
£E68 Iw =3
v B A - 209
8911
181'L %
BLTL —— o - — =205
oo 5 —
8ES'L 3 = 2.05
O

Z00'g H Mj = 1.00

Br

0.0

5.0

pom (t1)



17(20151223) C

AVANCE-13C IN CDC13 BY BEO
Sample:17 (20151223)

Farameter Value

100, 879
— 140, 420

1 Data File Name C:/ Documentz and
Settings/
Adminiztrater/ EE/
lideng/ SRR
(2)/ 17(20151223) C/

2/ fid

2 Title 17(20151223) C

3 Comment AVANCE-13C IN CDC13 BY
BEO
Sample:17 (20151223}

4 Origin Bruker BioSpin GzbH

5 (wner nmr

N § Sits
N N 7 Spectrometer spect

\:< 8 Auther
Br COOMe § Sclvent CDC13

10 Tezperature 297.9

11 Fulze Sequence =zgpgdl

12 Ezxperiment 1D

13 ¥umber of Scans 318

14 Feceiver Gain 175

15 Relaxzatien 2.0
Delay

18 Pulze Width 1

17 Acquiziticn 0.
Time

18 Acgquisition 2015-12-23T15:38:14
Date

1% Modification 2015-12-23T15:35%:18
Date

20 Spectrometer 150. 50
1 Fregquency

Spectral Width 3

Loweszt -

Frequency

3 Nucleus 13

4 fcguired Size 32768
5 6553

5 Spectral




AVANCE-1H IN CDCL3 By BBO SEEaRR S &
ample:yangb (san dan zuo) AN o g
%émé%er Value N RV
1 Data File Name C:\ Users\
Administrator. ZGC
—20110924WDR\ r
Desktop\ lidong\
yangh (san dan
zuo)\ 1\ fid
2 Title AVANCE-1H IN
CDCL3 By BBO
Sample:yang5 (san N
dan zuo) N . \\N
3 Comment
4 Origin
5 Owner
6 Site O
7  Spectrometer
8 Author CN
9 Solvent
10 Temperature 297.9
11 Pulse Sequence 7G30
12 Experiment 1D
13 Number of Scans 16
14 Receiver Gain
15 Relaxation Delay
|
16 Pulse Width
17 Acquisition Time
18 Acquisition Date I |
19 Modification Date
20 Spectrometer 600. 13
Frequency
21 Spectral Width 12335.5
22 Lowest Frequency -2472.7
23 Nucleus
" n
24 Acquired Size
25 Spectral Size 65536
et T T
8388 3 3
il o ]
T T T T T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 8 7 4 3 2 1 0 -1 -2 -3 -4

6
f1 (ppm)

28000

26000

24000

22000

20000

18000

16000

14000

12000

10000

8000

6000

4000

2000

r—2000

- —4000

- —6000




2Zhao C
AVANCE-13C IN IMSO BY BBO
Sample :22hac

Farameter

= 100, 060

—118. 861
— 111, 09

1 Data File Name

Title

a3

Comment

4 Origin

Oremer

N 5
NS g Site
N N 7 Spectrometer
\:S( _ 8 Author
5§ Sclwvent

O Tezperature
Fulze Sequence
Ezperiment
C N Number of
Scans
14 Receiver Gain

Felaxzation
Delay

Pulze Width
17 Acquiszition
Time

Acquiszitien
Date

9 Modification
Date

Spectrometer
Frequency

Spectral Width

Lowest
Fregquency

3 Fucleus
4 Acquired

5 Spectral

T T T T —T

170

T
150

LA LR B |
130 120 110
f1 (ppm)

LA I I A B R LA B A LA L L L |

T T T T T T T T
230 220 210 200 190 180 160 140 100 90 80

Value

E:/ 1_:id_ang.-’ =
Bxxfrk 2/
2%hae C/ 2/ fid
22hac C
AVANCE-13C IN
DMS0 BY BBO
Sample:22hac
Bruker BicSpin
GobH

nmr

spect

DMS0

287. 9

zgpe3l
iD
148




vang Jhao

AVANCE- 1Hp Do PG5 BY BB0 | yalue

lervanzg 3
Data File Name

C:/ Users/
Administrator. ZG
C=20110924WDR/

LT mom
BiHhaam
o 60 o

T

BT
£a 03 ca e
A

$i

5. 67
5. b
5, b

<

3.80
3,88
3,87

G

Dezktop/
20150406/ vang
Jhao/| 1/ fid
2 Title vang Zhaoc [
|3 Comment AVANCE-1H IN | [
CDCL3 By EBO N °N
Sazple:vang 3 - r o
4 Origin Bruker BioSpin | ( | |
abi ] COOMe
5 Owner nmr - 4
|& Site
7 Spectrometer spect
8 Author
§ Solvent CDC13
10 Tezperature 2879
11 Fulsze Sequence zg30
112 Ezperizent i
13 Nuzmber of Scanz 18
' 14 Receiver Gain &8
15 Relazation Delay 1.0000
| 16 Fulze Width 12. 8500
17 Acquisition Time 2.6564
18 Acquisition Date 2015-03-28T14:55
-28
| 18 Modification 2015-03-26T14:55
Date 230
20 Spectrometer 600. 13
Frequency
21 Spectral Width 123355
22 Lowest Freguency —2472.8
23 Mucleuz 1H
24 Acquired Size 32768
25 Spectral 5ize 65536
and b L " ! l Jlu.. l
}rhll |'||I'|i Pr' P'll
S e = m e =
2= = = & 1
2S5 5 o = o
T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 8 7 4 o -1 -2 -3 -4

[ Llgugy

18000

17000

16000

15000

14000

13000

12000

11000

10000

Fa000

8000

7000

5000

4000

3000

2000

- 1000

F-1000




23hae C
AVANCE-13C IN IM
Sample:23hao

T
=

— nmﬁg;;o

— 14073

—130. 117

L H 1

€2 ra

-

@t

Farameter

Data File
Name
Title

Comment

Origin

Oemer

Site
Spectrometer
Author
Solvent
Tezperatures
Fulsze

Sequence

2 Experiment

3 Number of

Scans

4 Fecedver

Gain
Felazation
Delay
Pulzse Width

7 Acquisition

Time

8 Acquisitien

Date

§ Medification

Date

Spectrometer
Frequency

Spectral

Width

Lowest
Frequency

Fucleus

{ Aequired

Value

E:/ lidong/ HEL
e (2)/ 23hac C/
2/ fid
Z3hao C

AVANCE-13C IN DMSO
BY EBO

Sample:Z23hac
Bruker BiocSpin GmbH

nmr

zpect

DMS0
288.1

zgpgd0

—— T T —
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40
f1 (ppm)




vang lhao

]

= 1 = 3 =&
AVANCE-1H ¢ £D6L.3 By BBO Value @ I o o
lervanz 1 . | \/
Data File Name C:/ Users/
Administrater. ZGC- ! !
20110924WDR, |-
Deskt{}p.‘-’ lideng/
HETHHE/ yang
lhao/ 1/ fid B
2 Title vang lhac
3 Comment AVANCE-1H IN CDCL3
By BED N
Sazple:yang 1 r N/ \\N
4 Origin Bruker BisSpin
e | ome ={
5 Owner nmr - COOMe
& Site
"7 Spectrometer spect
8 Author
8§ Solvent CDC13
10 Tezperature 2579
11 Fulsze Sequence zg3l
12 Experizent i
13 Number of Scans 16
14 Feceiver Gain 175
15 Relazation Delay 1. 0000
| 16 Fulze Width 12. 8300 !
17 Acquisition Time 2.6564
18 Acquisition Date 2015-03-28T14£:38:4
1
1% Modification Date 2015-03-28T14:38:4
2
20 Spectrometer 60013
Frequency
|21 Spectral Width 123355
22 Lowest Fregquency -—2472.8
23 Nucleus 1H
24 Acquired Size 32768
25 Spectral 5ize 65536
Sl PPLL 1L
b 1 -l Fyibrd
I I
3 3 =z
- od o el
T T T T T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 8 T ] 4 3 2 1 o -1 -2 -3 -4

16000
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14000

13000

12000

11000

10000
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8000

7000

FE000

5000

4000

3000

2000

1000

F-1000




21hac C

AVANCE-13C IN DMSO BY BBO K = 2
Sample:2lhac = = ==
[ .
O N
Y\N N
OMe —
COOMe
1)
|
|
A A e R
T L | LN A L A E A B A I L R B B | T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 80 70 60 50 40 30 20 10 -10

fl (ppm)

Farameter
1 Data File
Name
2 Title
3 Comment
4 Origin
5 Owner
8 Site
7 Spectrometer
8 Author
§ Selvent
10 Tezperature
11 Fulze
Sequence

12 Experiment

13 Nuzber of
Scans

14 Feceiver Gain

15 Relaxation
Delay

16 Fulze Width

17 Acquisition
Time

18 Aecquisitien
Date

19 Medification
Date

20 Spectrometer
Frequeney

21 Spectral
Width

22 Lowest
Frequency

23 Kuecleus

24 Acquired Size

2 5

5 Spectral

Value
E:/ lideng/ HEaE
# (2)/ 21hao C/ 2/
fid
21hao C
AVANCE-13C IN DMSO
BY EBO
Sample:21hac
Bruker BicSpin GzbH

nmr
zpect

DMS0

287.9

zgpg3l

2015-12-28T13:53:53

2015-12-28T13:59:20

150. 50




