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1) General Information

NMR spectra of the products 2a-21 were recorded using Bruker Avance-500
instruments, calibrated to residual DMSO-d; as the internal reference (2.50 ppm for
"H NMR spectra and 40.00 ppm for *C NMR spectra). NMR spectra of the products
4a-4m, 5, 6 were obtained using Bruker Avance-500 instruments, calibrated to TMS
('"H NMR spectra) and CD(H)Cl; (*C NMR spectra) as the internal reference (0.00
ppm for "H NMR spectra and 77.00 ppm for °C NMR spectra). High-resolution mass
spectra (HRMS) were recorded on a Bruker Apex IV FTMS mass spectrometer using
ESI (electrospray ionization). Melting points were measured. Reactions were
monitored by thin-layer chromatography Column chromatography (petroleum

ether/ethyl acetate) was performed on silica gel (200-300 mesh).

2) Synthesis of Starting Materials

Preparation of 3b-3d, 3j:'

H
' Pd(OAc),, DPEphos N.g
+ RNH, > (R = Ph, alkyl)
| NaOtBu, 100 °C

The sealed Schlenk tube was charged with 1,2-diiodobenzene (3 mmol), the
corresponding amine (1.5 equiv), Pd(OAc), (0.5 mol %), DPEphos (0.75 mol %),
NaOtBu (1.5 equiv) and toluene (8 mL). Then under the protection of nitrogen
atmosphere, the mixture was stirred at 100 °C (oil bath temperature). Heating was
continued for 24 h. Then, cooled to room temperature. The mixture was filtered by a
crude column with ethyl acetate as the eluent, and concentrated under reduced
pressure. The residue was purified by flash column chromatography on silica gel

using petroleum ether/ethyl acetate as the eluent.

Preparation of 3e-3i:’

NaHCO3 '

: | s
DMF, 50 C
NH, O\/ N ~
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An oven-dried flask was charged with o-iodoaniline (2.6 mmol), the corresponding
benzyl bromide (2 mmol), NaHCOj; (4 mmol), and DMF (5 mL). The mixture was
stirred at 50 °C, until complete consumption of starting material was indicated by
TLC. Then cooled to room temperature, the mixture was quenched with water and the
organic layer extracted with ethyl acetate. The combined extracts were washed with
brine, dried over Na,SO., concentrated under reduced pressure and purified by

column chromatography to afford the pure product.

Preparation of 3k-3m:’

e KoCO3 !
R} + CHy — R+
ZSNH, DMF, 50 °C 2

H
An oven-dried flask was charged with the corresponding o-iodoaniline (1.2 equiv),
iodomethane (2 mmol), K,COs3 (2 equiv) and DMF (5 mL). The resulting mixture was
stirred at 50 °C, until complete consumption of starting material was indicated by
TLC. The mixture was quenched with water and the organic layer extracted with ethyl
acetate. The combined extracts were washed with brine, dried over Na,SOy,

concentrated under reduced pressure and purified by column chromatography to

afford the pure product.

3) Typical Procedures

. NHR' CuC!, TEMED C[ s

R O; + C= N_\ + S "\MP or DMF

120 °C, N,
The sealed Schlenk tube was charged with tosylmethyl isocyanide (0.3 mmol),
o-iodoanilines (0.3 mmol), K;S (5 equiv), CuCl (20 mol %), TEMED (40 mol-%) and
DMEF or NMP (2 mL). Then under the protection of nitrogen atmosphere, the mixture
was stirred at 120 °C (oil bath temperature). After the reaction was finished, the
reaction mixture was cooled to room temperature, quenched by water and extracted

with ethyl acetate. The combined organic layer was washed with brine, and dried over
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Na,S04, and concentrated in vacuum, and the resulting residue was purified by silica

gel column chromatography (petroleum ether/ethyl acetate) to afford the pure product.

4) Characterization Data

Sus

Benzo[d]thiazole-2(3H)-thione (2a):* White solid (39 mg, 78%); mp: 190.2-191.9 °C;
'H NMR (DMSO-dg, 500 MHz) § = 7.26-7.31 (m, 2H), 7.39 (t, J = 7.5 Hz, 1H), 7.67
(d, J= 7.5 Hz, 1H), 13.77 (s, 1H); *C NMR (DMSO-dg, 125 MHz) § = 112.9, 122.3,
124.8, 127.7, 129.9, 141.8, 190.4.

L

6-fluorobenzo[d]thiazole-2(3H)-thione (2b):4’5 White solid (38 mg, 68%); mp:
219.5-220.8 °C; '"H NMR (DMSO-dg, 500 MHz) & = 7.23-7.28 (m, 2H), 7.64 (d, J =
8.5 Hz, 1H), 13.79 (s, 1H); *C NMR (DMSO-ds, 125 MHz) & = 109.4 (d, J = 27.5
Hz), 113.9 (d, J=9.1 Hz), 115.2 (d, J=24.5 Hz), 131.3 (d, J= 10.6 Hz), 138.5, 159.6
(d, J=240.3 Hz), 190.5.

S

6-chlorobenzo[d]thiazole-2(3H)-thione (2¢):® White solid (41 mg, 67%); mp: 238.5-
240.5 °C (decomposition); 'H NMR (DMSO-de, 500 MHz) & = 7.28 (d, J = 8.5 Hz,
1H), 7.44 (dd, J = 9.0 Hz, 2.0 Hz, 1H), 7.85 (d, J = 2.0 Hz, 1H), 13.86 (s, 1H); °C
NMR (DMSO-dg, 125 MHz) 6 = 114.0, 121.9, 127.8, 129.1, 131.6, 140.7, 190.7.

O

5-chlorobenzo[d]thiazole-2(3H)-thione (2d):® White solid (51 mg, 85%); mp:
204.6-205.9 °C; "H NMR (DMSO-ds, 500 MHz) & = 7.28 (s, 1H), 7.35 (dd, J = 8.5 Hz,
1.5 Hz, 1H), 7.72 (d, J = 8.5 Hz, 1H), 13.84 (s, 1H); °C NMR (DMSO-dg, 125 MHz)
0 =112.4,123.7,124.5, 128.7, 132.3, 142.7, 191 4.
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H

N
Hs

Br S

6-bromobenzo|d]thiazole-2(3H)-thione (2e):4 White solid (50 mg, 67%); mp: >
260.0 °C; 'H NMR (DMSO-ds, 500 MHz) & = 7.22 (d, J = 6.5 Hz, 1H), 7.55 (d, J =
8.0 Hz, 1H), 7.97 (s, 1H), 13.83 (s, 1H); >*C NMR (DMSO-ds, 125 MHz) § = 114.3,
116.9, 124.6, 130.5, 131.9, 141.0, 190.6.

H

N
s

FsC S

6-(trifluoromethyl)benzo|[d]thiazole-2(3H)-thione (2f):” White solid (43 mg, 61%);
mp: 219.8-222.4 °C; '"H NMR (DMSO-dg, 500 MHz) & = 7.43 (d, J = 8.5 Hz, 1H),
7.71 (d, J = 8.5 Hz, 1H), 8.16 (s, 1H), 14.03 (s, 1H); *C NMR (DMSO-ds, 125 MHz)
§=113.2, 119.8 (d, J= 3.9 Hz), 122.5 (q, J = 270.2 Hz), 124.7 (d, J = 3.5 Hz), 125.3
(q, J=32.4 Hz), 130.6, 144.6, 192.2.

H
N
H,N. J: j:s>=3
S

2-thioxo-2,3-dihydrobenzo[d]thiazole-6-carbothioamide (2g): yellow solid (25 mg,
37%); mp: 249.8-252.6 °C; 'H NMR (DMSO-ds, 500 MHz) & = 7.29 (d, J = 9.0 Hz,
1H), 7.93 (dd, J = 8.5 Hz, 2.0 Hz, 1H), 8.19 (s, 1H), 9.51 (s, 1H), 9.88 (s, 1H), 13.93
(s, 1H); >C NMR (DMSO-ds, 125 MHz) & = 111.8, 121.4, 127.4, 129.5, 136.0, 143.7,
191.6, 199.2; HRMS (ESI, m/z) calcd for [CgHsN2S3JH': 226.9766; found 226.9766.

H

N
LT

Me S

6-methylbenzo|d]thiazole-2(3H)-thione (2h):* White solid (42 mg, 78%); mp:
180.5-181.6 °C; '"H NMR (DMSO-dg, 500 MHz) & = 2.32 (s, 3H), 7.18 (s, 2H), 7.45 (s,
1H), 13.65 (s, 1H); °C NMR (DMSO-ds, 125 MHz) & = 21.2, 112.6, 122.0, 128.6,
129.9, 134.3, 139.7, 189.7.
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4,6-dimethylbenzo|[d]thiazole-2(3H)-thione (2i): White solid (44 mg, 75%); mp:
209.5 °C (decomposition); 'H NMR (DMSO-dg, 500 MHz) & = 2.29 (s, 3H), 2.39 (s,
3H), 7.00 (s, 1H), 7.28 (s, 1H), 13.48 (s, 1H); *C NMR (DMSO-de, 125 MHz) =
17.9, 21.0, 119.2, 122.7, 129.7, 129.8, 134.2, 138.6, 190.0; HRMS (ESI, m/z) calcd
for [CoHoNS,JH™: 196.0249; found 196.0247.

H
N

T s
MeO S

6-methoxybenzo|d]thiazole-2(3H)-thione (2j):8 White solid (43 mg, 73%); mp:
199.5-201.6 °C; "H NMR (DMSO-ds, 500 MHz) & = 3.75 (s, 3H), 6.98 (d, J = 8.5 Hz,
1H), 7.20 (d, J = 8.5 Hz, 1H), 7.32 (s, 1H), 13.61 (s, 1H); >C NMR (DMSO-dg, 125
MHz) 6 =56.2, 106.4, 113.6, 115.3, 131.2, 135.7, 157.1, 188.8.

MeO H
UL
S

5-methoxybenzo|d]thiazole-2(3H)-thione (2k):* White solid (44 mg, 75%); mp:
196.8-197.5 °C; '"H NMR (DMSO-dg, 500 MHz) & = 3.77 (s, 3H), 6.81 (s, 1H), 6.90
(d, J=8.5 Hz, 1H), 7.54 (d, J= 9.0 Hz, 1H), 13.59 (s, 1H); °C NMR (DMSO-ds, 125
MHz) 6 =56.0, 97.7, 112.5, 121.1, 122.8, 142.8, 159.5, 191.1.

H
N
Me. /©:S S
N
I
Me

6-(dimethylamino)benzo|d]thiazole-2(3H)-thione @n:’ yellow solid (45 mg, 71%);
mp: 201.6 °C (decomposition); 'H NMR (DMSO-ds, 500 MHz) & = 2.88 (s, 6H), 6.81
(dd, J = 8.5 Hz, 2.5 Hz, 1H), 6.98 (d, J = 2.5 Hz, 1H), 7.13 (d, /= 9.0 Hz, 1H), 13.43
(s, 1H); °C NMR (DMSO-ds, 125 MHz) & = 40.9, 104.6, 113.0, 113.2, 131.6, 132.6,
148.6, 187.0.

Me
N
L
S
3-methylbenzo[d]thiazole-2(3H)-thione (4a):* White solid (50 mg, 93%); mp:

100.3-101.9 °C; 'H NMR (CDCls, 500 MHz) & = 3.84 (s, 3H), 7.20 (d, J = 8.5 Hz,
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1H), 7.27-7.32 (m, 1H), 7.40-7.43 (m, 1H), 7.47 (d, J = 8.0 Hz, 1H); *C NMR
(CDCls, 125 MHz) 8 = 33.1, 112.2, 121.2, 124.8, 126.9, 127.4, 141.9, 189.3.

O

3-octylbenzo|d]thiazole-2(3H)-thione (4b):10 yellow oil (67 mg, 80%); 'H NMR
(CDCls, 500 MHz) 6 = 0.88 (t, J= 7.0 Hz, 3H), 1.27-1.34 (m, 6H), 1.35-1.38 (m, 2H),
1.42-1.48 (m, 2H), 1.78-1.84 (m, 2H), 4.41 (t, J = 8.0 Hz, 2H), 7.21 (d, J = 8.0 Hz,
1H), 7.29 (td, J = 8.0 Hz, 1.0 Hz, 1H), 7.41 (td, J = 8.0 Hz, 1.0 Hz, 1H), 7.48 (d, J =
7.0 Hz, 1H); >C NMR (CDCl;, 125 MHz) & = 13.9, 22.5, 26.7, 26.8, 29.1, 29.2, 31.7,
46.4,112.3,121.3, 124.5, 126.8, 127.9, 141.5, 188.9.

N
Cr s:

S
3-cyclohexylbenzo|d]thiazole-2(3H)-thione (4c):10yellow solid (43 mg, 60%); mp:
115.6-116.8 °C; "H NMR (CDCls, 500 MHz) & = 1.30-1.36 (m, 1H), 1.56 (q, J = 12.5
Hz, 2H), 1.82 (d, J = 13.0 Hz, 1H), 1.90 (d, J = 11.5 Hz, 2H), 1.96 (d, J = 13.5 Hz,
2H), 2.24 (q, J = 12.0 Hz, 2H), 5.75 (t, J = 12.5 Hz, 1H), 7.25 (d, J = 7.5 Hz, 1H),
7.35 (t, J = 7.5 Hz, 1H), 7.46 (d, J = 8.0 Hz, 1H), 7.68 (d, J = 8.5 Hz, 1H); °C NMR
(CDCl;, 125 MHz) 6 = 25.3, 25.9, 28.5, 58.4, 113.9, 121.2, 123.9, 126.1, 127.3, 140.6,
189.2.

S
/\ﬁ/>

N
s

S
3-(2-(thiophen-3-yl)ethyl)benzo[d]thiazole-2(3H)-thione (4d): yellow solid (65 mg,
79%); mp: 101.2-102.5 °C; "H NMR (CDCls, 500 MHz) & = 3.34 (t, J = 7.5 Hz, 2H),
4.64 (t,J = 7.0 Hz, 2H), 6.90 (d, J = 15.0 Hz, 2H), 7.08-7.16 (m, 2H), 7.27 (t,J="1.5
Hz, 1H), 7.35 (t, J = 7.5 Hz, 1H), 7.47 (d, J = 7.5 Hz, 1H); °*C NMR (CDCl;, 125
MHz) & = 26.7, 47.5, 111.9, 121.3, 124.3, 124.6, 125.9, 126.8, 127.1, 127.5, 139.1,
141.3, 188.8; HRMS (ESI, m/z) calcd for [C;3H;1NS3]H": 278.0126; found 278.0127.
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N
CL

S
3-benzylbenzo[d]thiazole-2(3H)-thione (4e):'’ yellow solid (63 mg, 82%); mp:
145.6-146.9 °C; 'H NMR (CDCls, 500 MHz) & = 5.67 (s, 2H), 7.09 (d, J = 7.5 Hz,
1H), 7.21-7.26 (m, 3H), 7.29 (d, J = 4.5 Hz, 4H), 7.44 (d, J = 7.5 Hz, 1H); °C NMR
(CDCLs, 125 MHz) & = 49.3, 112.9, 121.1, 124.7, 126.8, 126.9, 127.3, 127.8, 128.7,
134.2, 141.3, 189.9.

O
Cri-s

3-(4-methylbenzyl)benzo[d]thiazole-2(3H)-thione (4f): yellow solid (61 mg, 75%);
mp: 131.5-132.7 °C; '"H NMR (CDCls, 500 MHz) & = 2.29 (s, 3H), 5.64 (s, 2H),
7.10-7.12 (m, 3H), 7.20 (d, J = 8.0 Hz, 2H), 7.24-7.26 (m, 1H), 7.27-7.29 (m, 1H),
7.44-7.46 (m, 1H); >C NMR (CDCls, 125 MHz) § = 21.0, 49.2, 113.0, 121.2, 124.7,
126.9, 127.0, 127.5, 129.5, 131.2, 137.6, 141.4, 189.9; HRMS (ESI, m/z) calcd for
[C1sH3NS,JH': 272.0562; found 272.0564.

Cl
Cl

L

3-(3,4-dichlorobenzyl)benzo[d]|thiazole-2(3H)-thione (4g): yellow solid (88 mg,
90%); mp: 189.8-191.5 °C; '"H NMR (CDCls, 500 MHz) § = 5.64 (s, 2H), 7.06 (d, J =
8.0 Hz, 1H), 7.14 (dd, J = 8.5 Hz, 1.5 Hz, 1H), 7.28-7.35 (m, 2H), 7.38-7.41 (m, 2H),
7.51 (d, J= 8.0 Hz, 1H); °C NMR (CDCl;, 125 MHz) & = 48.3, 112.6, 121.5, 125.1,
126.5, 127.1, 127.5, 129.1, 130.9, 132.3, 133.1, 134.5, 141.0, 190.2.

s

CF3
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3-(4-(trifluoromethyl)benzyl)benzo[d]|thiazole-2(3H)-thione (4h): yellow solid (60
mg, 71%); mp: 112.7-113.9 °C; 'H NMR (CDCls, 500 MHz) § = 5.75 (s, 2H),
7.05-7.06 (m, 1H), 7.27-7.33 (m, 2H), 7.41 (d, J = 8.0 Hz, 2H), 7.50-7.52 (m, 1H),
7.58 (d, J = 8.5 Hz, 2H); °C NMR (CDCls, 125 MHz) & = 48.9, 112.6, 121.5, 122.7
(q, J=270.6 Hz), 125.0, 125.9 (q, J = 3.6 Hz), 127.1, 127.3, 127.5, 130.2 (q, J = 32.5
Hz), 138.3, 141.1, 190.3; HRMS (ESI, m/z) caled for [CysHoFsNS,JH: 326.0279;
found 326.0283.

&
sl

3-(naphthalen-1-ylmethyl)benzo[d]thiazole-2(3H)-thione (4i): yellow solid (77 mg,
84%); mp: 162.5-163.8 °C; "H NMR (CDCls;, 500 MHz) & = 5.85 (s, 2H), 7.13-7.15
(m, 1H), 7.23-7.25 (m, 2H), 7.43-7.48 (m, 4H), 7.70 (s, 1H), 7.75-7.80 (m, 3H); °C
NMR (CDCl;, 125 MHz) 8 = 49.7, 113.1, 121.3, 124.7, 124.8, 125.9, 126.2, 126.4,

126.9, 127.5, 127.7, 127.8, 128.9, 131.8, 132.8, 133.2, 141.1, 190.2; HRMS (ESI, m/z)
caled for [C1sH3NS,]H': 308.0562; found 308.0568.

L=

3-phenylbenzo[d]thiazole-2(3H)-thione (4]) yellow viscous oil (28 mg, 39%); 'H
NMR (CDCls, 500 MHz) é = 6.72 (d, J = 8.0 Hz, 1H), 7.24-7.25 (m, 1H), 7.28-7.31
(m, 1H), 7.38-7.39 (m, 2H), 7.50 (d, J = 7.5 Hz, 1H), 7.55-7.58 (m, 1H), 7.63 (t, J =
7.0 Hz, 2H); >C NMR (CDCl;, 125 MHz) & = 113.4, 121.1, 124.9, 126.8, 127.9,
128.3, 129.8, 130.2, 136.7, 143.4, 190.5.

N/
Sne
Me S

3,6-dimethylbenzo[d]thiazole-2(3H)-thione (4k):4 yellow solid (46 mg, 79%); mp:
125.2-126.8 °C; "H NMR (CDCls, 500 MHz) § = 2.41 (s, 3H), 3.81 (s, 3H), 7.08 (d, J
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= 8.5 Hz, 1H), 7.21 (d, J = 8.0 Hz, 1H), 7.26 (s, 1H); °C NMR (CDCls, 125 MHz) &
=20.9, 33.0, 111.9, 121.3, 127.4, 127.9, 134.9, 139.9, 188.7.

/
A

6-fluoro-3-methylbenzo|d]thiazole-2(3H)-thione (4l):5 yellow solid (46 mg, 81%);
mp: 132.6-133.8 °C; '"H NMR (CDCls, 500 MHz) & = 3.83 (s, 3H), 7.15 (d, J = 6.5 Hz,
2H), 7.22 (d, J = 7.0 Hz, 1H); °C NMR (CDCls, 125 MHz) & = 33.2, 108.4 (d, J =
26.8 Hz), 112.8 (d, J = 8.6 Hz), 114.5 (d, J = 24.4 Hz), 128.6 (d, /= 10.0 Hz), 138.4,
160.1 (d, J =244.6 Hz), 188.9.

/
AL

6-chloro-3-methylbenzo|[d]thiazole-2(3H)-thione (4m):"? yellow solid (39 mg, 60%);
mp: 130.8-132.2 °C; 'H NMR (CDCls, 500 MHz) & = 3.82 (s, 3H), 7.11 (d, J = 8.5 Hz,
1H), 7.39 (dd, J = 8.5 Hz, 2.0 Hz, 1H), 7.46 (d, J = 7.5 Hz, 1H); *C NMR (CDCl;,
125 MHz) 6 = 33.2, 112.8, 120.9, 127.2, 128.7, 130.7, 140.6, 189.2.

Cry

Benzo[d]thiazole (5):" light yellow liquid; "H NMR (CDCls, 500 MHz) & = 7.41 (t, J
=7.5 Hz, 1H), 7.49 (t, J= 7.5 Hz, 1H), 7.93 (d, J = 8.5 Hz, 1H), 8.14 (d, J = 8.0 Hz,
1H), 8.97 (s, 1H). *C NMR (CDCls, 125 MHz) & = 121.7, 123.5, 125.4, 126.0, 133.5,
153.1, 153.8.

it

N-(tert-butyl)benzo[d]thiazol-2-amine (6):'* yellow solid (23 mg, 37%); 'H NMR
(CDCls, 500 MHz) & = 1.49 (s, 9H), 5.88 (s, 1H), 7.08 (td, J = 7.5 Hz, 0.5 Hz, 1H),
7.29 (td, J=7.5 Hz, 1.0 Hz, 1H), 7.55 (dd, J = 8.0 Hz, 6.5 Hz, 2H). *C NMR (CDCl;,
125 MHz) § = 28.9, 53.5, 118.4, 120.5, 121.7, 125.9, 129.7, 150.6, 164.8.
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6) Scanned "H NMR and “C NMR Spectra of All New Compounds
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D1 1.00000000 sec
TDO 1

193~

NAME
EXPNO
PROCNO
Date_
Tine
INSTRUM
BROBHD
BULFROG

™
SOLVENT
NS
DS

SWH
FIDRES
A

TDO

500. 1330885 MHz

32768
500.1300051 MHz
no

0
0.00 Hz
0

1.00

Cc

dangpan140402
3

1

20140402

19.42

spect

5 mm PABBO BB-
29pg30

65536

beso

160

4
29761.904 H
C.454131 H
1.1010548 s

2050
16.800 usec
6,50 usec

2.00000000 sec
0103000000 sec
1

CHANNEL f1 mmm
13c
$.00 usec
1.00 dB
79.41143799 W
125.7703643 MHz

CEANNEL £2
wal

usec

15.53 dB
12.47038937 W
0.40075597 W
0.£0075597 W

500.1320005 MHz

32768
125.7577823 MHz
EM
o
1.00 Hz

0
1.40
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| BRGRER

'I 239-H
NAME dangpan140813
EXPNO 3
PROCNO 1
Date_ 20140813
Time 9.31
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2q30
TD 65536
SOLVENT DHSO
H NS 16
DS 2
N SWH 10330.578 Hz
FIDRES 0.157632 Hz
S AQ 3.1719923 sec
RG 322
cl S D 48.400 usec
DE 6.50 usec
2¢ TE 300.0 K
DI 1.00000000 sec
TDO 1
CHANNEL f1 ===s====
NUCL 18
p1 13.70 usec
PL1 1.00 dB
PLIW 12.47038937 W
SFO1 500.1330685 MHz
51 32768
SF 500.1300054 MHz
WDW no
SSE 0
1B 0.00 Hz
G 0
A EC 1.00

&~
@
=l
© = N B
'Ql = g o g ‘ >< )
- - - - 191-C
TR "
! RAME dangpan140326
EXPNO k4
PROCHO 1
Date. 20140326
ime~ 16.45
N NS
DS 4
S SUH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
Cl RG 2050
bW 16.800 usec
DE 6.50 usec
2c TE 298.7 X
ol 2.00000000 sec
D11 0.03000000 sec
DO 1
== CHANNEL f1
1.00 dB
79.41143798 W
125,7703643 MHz
CHANNEL £2 ==
waltzl6
1
80.00 usec
1.00 dB
15,93 di
15.93 dB
12.47038937 W
0.40075597 W
0.40075557 W
500.1320005 Miz
! 32768
T T T T T T T T T T T 1‘5.757782;4 MHz
200 180 160 140 120 100 80 60 40 20 0 ppm 0
LB 1.00 Hz
c8 0
PC 1.40

S14
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Cl

ZT

2d

N8 v
T T T T T T T T ol g T T T T T
4 13 12 1 10 9 6 5 4 3 2 1 0 ppm
AN
2
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@ N srmos oW
2 S I&SL = N
] £ LERS T "R
s gEso oy s
TV T N
cl H
N
>=S
S
2d
T | 1 T T T T T T T T
200 180 160 140 120 100 80 &0 40 20 0 ppm
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259-H

NAME dangpanl40813

EXENO 4

PROCNO 1

Date_ 20140813

Time 9.41

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULEROG zg30

™ 65536

SOLVENT DMSO

NS 16

DS 2

SWH 10330.578 Hz

FIDRES 0.157632 Hz

AQ 3.1719923 sec

RC

oW 48.400 usec

DE 6.50 usec

TE 300.0 K

Dl 1.00000000 sec

TDO 1
CHANNEL f1 ===ms===

NUC1 1H

P1 13.70 usec

PL1 1.00 dB

PLIW 12.47038937 W

sFol 500.1330885 MHz

S1 32768

SE 500.1300054 MHz

WDW no

SSB 0

LB 0.00 Hz

GB 0

BC 1.00

BRUKER
(<O

192-¢
NAME dangpan140326
EXPNO 9
PROCNO i
Date_ 20140326
Time 16.49
INSTRUM spect
PROBHD 5 mm PABBC BB-
BULFROG 20pg30
65536
SOLVENT DMSO
NS 0
DS 4
suH 29761.904 iz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
KG 2050
D 16.800 usec
DE 6.50 usec
TE K
Dl 2.00000000 sec
D11 0.03000000 sec
00 1
CHANNEL f1 ==mmmmee
Kuc1 13C
Pl 9.00 usec
PL1 1.00 dB
PLIW 79.41143799 W
SFO1 125.7703643 MHz
emmmmmme CHANNEL £2 m=mwmmms
CEDPRG2 waltzl6
nUC2 1
PCPD2 80.00 usec
PL2 1.00 dB
PL12 15.93 dB
PLL3 15.93 dB
PL2W 2.47038937 W
PL12# 0.40075537 W
BLI3W 0.40075597 W
SFO2 500.1320005 MHz
sI 32768
SF 125.7577831 MHz
WoW EM
ssB 0
1B 1.00 Hz
GB 0
PC 1.40



BRUKER
L)

5 8
¢ s
a P 256-H
‘ [ NAME dangpan140814
EXPRO 3
PROCNO 1
Date_ 20140814
Time 17.24
INSTRUM spect
PROBHD 5 mm PABEO BB-
PULBROG 230
) 65536
SOLVENT DHSO
s 16
DS 2
H SWH 10330.578 Hz
N FIDRE 0.157632 Hz
5] 3.1719923 sec
>=S RG 287
DW 48,400 usec
Br S DE 6.50 usec
TE 300.0 K
D1 1.00000600 sec
2e TDO 1

1.00 dB
2.47038937 W

SFO1 500.1330885 MHz
81 32768
SF 500.1300058 MHz
WDW no
SsB o
LB 0.00 Hz
T T T T T T T T T T P 0
1% 14 13 12 11 10 9 8 4 0 ppm ¢ 1.00
: A
g 28
P ]
2 b © @m
1=t - R 2136
& = =
o = s NAME dangpan140406
J ’ \/ EXENO 2
PROCNO 1
Date_ 20140406
Time 10.33
INSTRUM spect
PROBHD  § mm PABBO BB-
PULPROG 2gpg30
65536
SOLVENT DMEO
NS a0
DS 4
SwH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 2050
oW 16,800 usec
DE €.50 usec
TE 300.3 K
H 01 2.00000000 sec
D11 0.03000000 sec
N DO 1
S =swmsmu= CHANNEL f1
HUC1 13¢
1 5.00 usec
Br S PLL 1.00 dB
BLLW 79.41143799 W
2 SFOL 125.7703643 Mz
© s=====s= CHANNEL £2 ===
waltzl6
L
80.00 usec
1.00 dB
15.93 dB
15.93 dB
12.47038937 W
0.40075597 W
40075537 W
500.1320005 MHz
2

T

T T T
200 180 160 140

T
120

T
100

T
80

T

60

S16

3276
125.7577868 MEz
EM

0
1.00 Hz
o

1.40
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194-H
NAME dangpan140406
EXPNO 5
PROCNO 1
Date_ 20140406
Time 16.59
INSTRUM spect
PROBHD 5 mm PABBO BE-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
aQ 3.1719923 sec
RG 18
oW 48.400
DE ©.50
TE 299.5
D1 1.00000000 sec
TDO 1
==== HANNEL f£1
NuC1 1H
Pl 13.70 usec
PL1 1.00 dB
PL1W 12.47038937 W
SFO1 500.1330885 MHz
SI
SF 500.1300054 MHz
WDW no
ssB 0
LB 0.00 Hz
GB 0
BC 1.00

BRGRER
(<O

S17

g e poog
2 it 4 o
H
N
=3
FsC S
2f
T T T T T T T T T T T T T
4 13 12 11 10 9 8 7 6 4 3 2 0 ppm
L) ‘K“\:
g gEs
o ==l
g scosasa
H
N
=3
FiC s
2f
r
=T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

194-C
NAME dangpan140406
EXPNO 6
FROCNO 1
Date 20140406
Time 17.02
INSTRL spect
PROBHD 5 mm PABBO BB-
PULPR 2gpg30
] 65536
SOLVENT oMsSo
NS 481
Ds 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
ag 1.1010548 sec
EG
oW 16.800 usec
DE 6.50 usec
TR .
DL 2.00000000 sec
D11 0.03000000 sec
DO 1
==mmmmws CHANNEL £l
NUC! 13
P1
PL1 1
PLIW 79.41143
sFOl 125.7703643 MHz
= CHANNEL f2 =s==ms==
2 waltzlé
1K
0.00 usec
1.00 dB
15.93 dB
a8

15.93 dB
12.47038937 W
0.40075597 W
0.40075597 W
500.1320005 MHz

32768
125,7577877 MHz

EM

0

1.00 Hz
GB 0
PC 1.40
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H
N
s
H,N s>=
S 2
1L Il J =
T T T T T T T T T T T T T
14 13 12 1 s 8 7 & 5 4 3 0 ppm
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11
H
N
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S 2
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187-H
NAME dangpanl40328
EXPNO 3
PROCNO 1
Date 20140328
Tim 18.30
spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 65536
SOLVENT DMSO
NS 16
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1719923 sec
RG 16l
oW 48.400 usec
DE 6.50 usec
TE .4 K
ol 1.00000000 sec
DO 1
CHANNEL f£1 ===
Nucl
Pl 13.70 usec
L1 1.00 dB
PL1W 12.47038937 W
SFO1 500.1330885 MHz
3 32768
SF 500.1300056 MHz
WoW no
ss3 0
LB 0.00 Hz
GB 0
BC 1.00

BRUKER
-

197-C
NEME dangpan140328
EXPNO 4
FPROCNO 1
Date_ 20140328
ime
INSTRUM spect
ROBHD 5 mm PABBO BB-
PULPROG 2gpg30
65536
SOLVENT DMSO
NS 168
bs 4
SWH 29761,904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 2050
D 16.800 usec
DE 6.50 usec
TE 0.6 K
D1 2.00000000 sec
b1l 0.03000000 sec
TDO 1

CHANNEL f1 ===
13c

9.00 usec
.00 dB
79.4114379% W
125.7703643 MHz
==ewmmme CHANNEL £2 =====—==
CPDFRGZ waltz16
NUCZ 1H
PCPD2 £0.00 usec
PL2 1.00 dB
PL12 15.93 dB
PL13 15.93 dB
PL2W 12.47038937 W
PL12W 0.40075597 W
PL13W 0.40075597 W
sFOZ 500.1320005 MHz
81 32768
SF 125.7577886 MHz
WD EM
SsB [
LB 1.00 Hz
GB 0
BC 1.40



N o BRUKER
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[ 1 (Y o
NAME dangpan140326
EXENO 3
PROCHO 1
Date_ 20140326
Time 16.03
INSTRUM spect
PROBHD 5 mm PABEO BB-
PULPROG zg30
™D 63536
SOLVENT DMSO
NS 16

2
H 10330.578 Hz
FIDRES 0.157632 Hz
A 3.1719923 sec
128
DwW 48.400 usec
DE 6.50 usec

H
N TE 297.8 K

D1 1.00000000 sec
>=S 700 1
————— CHANNEL fl s=s=—c==
Me S nuel 1H
2h P1 13.70 usec
FL1 1.00 dB
PLIW 12.47038937 W
SFO1 500. 1330885 MHz
SI 32788
SF 500.1300054 MHz
WOW no
5B 0
LB 0.00 Hz
| GB 0
BC 1.00
T T T T T T T T T T T T T T T T
14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
| I
g e 8
| <ol @

P = BRUKER
) 2
o o L.: /\)
= - 195-C
‘ NAME dangpanl40326
EXERO 4
PROCNO 1
Date_ 20140326
16.06
INSTRUM t
PROBHD 5 mm PAEBO BB-
PULPROG 2gpg30
™ 65538
SOLVENT MsS0
NS B0
DS 4
SWH 29761.804 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 2050
oW 16.800 usec
H DE 6.50 usec
Me S
0 usec
2h 211 00 dB
PLIW 79.41143799 W
SFO1 125.7703643 MHz
PL13 15.93 dB
BL2W 12.47038937 W
PL12W 0.40075597 W
PL13W 0.40075597 W
SF02 500.1320005 MHz
SI 32768
T T T T T T T T T T T figﬂ 125.75""83};; MHz
200 180 160 140 120 100 80 60 40 20 0 ppm ssB o
LB 1.00 Hz
GB 1]
BC 1.40
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Me S
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38.63
7
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o

Me
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200 180 160 140 120 100 80 60 40
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RUKER

255-H

NAME dangpan140814

EXPNO 8

PROCNO - !

Date_ 20140814

Time 17.37

INSTRUM spect

PROBHD 5 mm FABEO BB-

BULEROG 230

65536

SOLVENT DMSC

NS 16

DS 2

SWH 10330,578 Hz

FIDRES 0.157632 Hz

a0 3.1718923 sec

RG 228

oW 48.400 usec

DE 6.50 usec

TE 300.0 ¥

Dl 1.00000000 sec

TDO 1
CHANNEL £1 =

NUC1 1H

Pl 13.70 usec

PL1 1.00 dB

PLIW 12.47038937 W

SFOL 500.1330885 MHz

sI 32768

SF 500.1300054 MHz

WDW no

SSB 0

1B 0.00 Hz

GB 0

BC 1.00

BRUKER
<O

198-C
NAME dangpan140324
EXPNO 10
PROCND 1
Date. 20140328
ime” 19.22
IHSTRU spect
PROBHD 5 rm PABBO BB-
PULPROG 2gpg30
65536

SOLVENT DM

us El

DS

suH 29761.904 Hz
FIDRES 0.454131 Hz
RO 1.1010548 sec
RG

oW 16.800 usec
DE 6.50 usec
TE 300.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

PL! 1.00 d
PLLW 79.41143798 W
SFOL 125.7703643 MHz

=ww= CHANNEL £2

waltzl6
1H
80.00 usec
1.00 dB
15.93 dB
PL13 15.93 dB
PL2W 12.47038937 W
PL12W 0.40075597 W
PL1ZW 0.40075597 W
SFO2 500,1320005 MHz
st 32768
SF 125.7577841 MHz
woW EM
ssB 0
LB 1.00 Hz
GB 0
BC 1.40



13.608

MeO

ZT

7.321
7.212

£
X

7.195
985
968

—3.752
—3.377

—2.500

S21

e
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@ e~ @ B e sl R
@ & mm R woooaaaa
R R (s
H
N
:>:::: S
MeO S
2j
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

476-H

NAME dangpanl41008

EXPNO 3

PROCNO 1

Date_ 20141008

Time 17.08

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30
65536

SOLVENT DMSO

NS 16

Ds 2

SWH 10330.578 Hz

FIDRES 0.157632 Hz

AQ 3.1719923 sec

RG 161

DwW 48.400 usec

DE 6.50 usec

TE 297.1 K

D1 1.00000000 sec

TDO 1

CHANNEL f1

NuC1

Pl 13.70 usec

PL1 1.00 dB

PL1W 12.47038937 W

SFO1 500.1330885 MHz

SI 32768

SF 500.1300053 MHz

WDW no

SSB 0

LB 0.00 Hz

GB 0

PC 1.00

B(%EER

476-C
NAME dangpan141008
EXPNO 4
PROCNO 1
Date_ 20141008
Time 17.12
INSTRUM spect
PROBHD & mm PABBO BB-
PULPROG 2gpg30
T 65536
SOLVENT DMSO
NS 82
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 2050
oW 16.800 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
D0 1

== CHANNEL fl ===mmmm=
13C

5.00 usec
0 dB

79.41143799 W
Mtz

125.7703643

~ CHANNEL £2 =
waltzl6

1H
80.00 hsec
1.00 dB

15,93 dB
12.47038837 W
0.40075597 W
0.40075597 W

500.1320005 MHz

32768
125.7577850 MHz
EM




2 caroo +o o
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480-H
NAME dangpan1410098
EXPNO 1
PROCNG 3
Date 20141009
Time 17.41
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULEROG 2930
™ 65536
SOLVENT DMSO
NS 16
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
aQ 3.1719923 sec
N i 18,100
oW .400 usec
MeO N DE 6.50 usec
TE 297.5 K
S D1 1.00000000 sec
S D0 1
CHANNEL f1
2k NUC1 1H
Pl 13.70 usec
PL1 1.00 dB
PLIW 12.47038937 W
SFO1 500.1330885 Mz
s1 32768
SF 500.1300054 MHz
WOW no
SSB 0
LB 0.00 Hz
GB 0
A A PC 1.00

©
-
-
o
T
°
3

T
14 13 12 11 10 9 8 7 6 5 4
=~ = el L
= ~ o ww <
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5 5 B 823 . i BRUKER
1 > e 2 ShEhEcaoa
= o o N oo s Nl g man
2 2 % HEH ¢ gSeccdds L)
T VT S
NAME dangpan141009
EXPNO 2
BROCNO 1
Date_ 20141008
Time 17.48
INSTR spect
PROBHD 5 mm PABBO BB-
PULPR( 2gpg30
65536
SOLVENT DMSO
NS 96
s 4
s 29761.904 Hz
FIDRES 0.454131 Hz
aQ 1.1010548 sec
RG 2050
oW 16,800 usec
H i i
RS
MeO N D1 2.00000000 sec
D11 0.03000000 sec
>:S TDO 1
S - CHANNEL f1 ==
13¢
9.00 usec
.00 d8
2k 79.41143799 W
125.7703643 MHz
==== CHANNEL f2 ===
CPDPRGZ waltzlé
1H
PCPD2 80.00 usec
PL2 1.00 dB
PLI2 15193 dB
PLL3 15.93 dB
PLZW 12.47038537 W
PLIZW 0140075597 W
PLL3W 0.40075597 W
SF02 500.1320005 MHz
st 32768
SF 125.7577859 Mz
WDW. EM
! T T T T T T T T T s 1.00 82
200 180 160 140 120 100 80 60 40 20 0 ppm G 0
EC 1.40
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513-H
NAME dangpan141026
EXPNO 1
PROCNO 1
Date_ 20141027
Time 11.06
INSTRUM spect
PROBHD 5 mm PABBO BE-
PULPROG zg30
D 65536
SOLVENT DMSO
NS 16
DS 2
H SWH 10330.578 Hz
N FIDRES 0.157632 Hz
20 3.1719923 sec
=S b o it
48.4 usec
Me\N S DE 6.50 usec
h r§ 235.4 K
D 1.00000000 sec
Me 2 TDO 1
CHANNEL £1
NUCL
Pl 13.70 usec
PL1 1.00 dB
PLIW 12.47038937 W
SFO1 500.1330885 MHz
s1 32768
SF 500.1300054 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
I j BC 1.00
M x

1 10 9 8 7 6 5 4

5 © @2 g3 P (;26
5 = A
e L e B KER
o o e Be = P it
& R oo Scoocoaaana
& 5 88 H33 gogoadiag C >
[V OV RNV
NAME dangpan141026
EXPNO 2
PROCNO 1
Date 20141027
Time™ 11.12
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
65536
SOLVENT DMSO
NS €6
D8 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
H AQ 1.1010548 sec
N RG 2050
o 16.800 usec
>=S DE 6.50 usec
TE 297.9 K
Me. S Dl 2.00000000 sec
N D11 0.03000000 sec
) 00 3
Me 21 CHANNEL fl =smsmmmm==
13c
9.00 usec
1.00 d8
79.41143799 W
125.7703643 MHz
mmmmmemm= CHANNEL f2 ====
CPDPRG2 waltzlé
Nuc2 1H
BCED2 80.00 usec
PL2 0 aB
PL1Z 15.53 dB
PL13 15183 dB
PL2W 12.47038937 W
PL12W 040075557 W
PL13W 040075597 W
sF02 500.1320005 MHz
st 32768
SF 125.7577868 MHz
oW EM
SSB o
LB 1.00 Hz
T T T T T T T T T T T = L2
200 180 160 140 120 100 80 60 40 20 0 ppm
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RGRER
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269-H
NAME dangpan140529
EXPNO 4
PROCNO 1
Date_ 20140529
Time 15.19
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT €DC13
NS 16
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
RO 3.1719923 sec
RG 128
DW 48.400 usec
DE 6.50 usec
TE 297.4 K
D1 1.00000000 sec
TDO 1

CHANNEL f1

Nuc1 1H
P1 13,70 usec
PL1 1.00 dB
PL1W 12.47038937 W
SFO1 500.1330885 MHz
S1 32768
SF 500.1300066 MHz
WDW EM
S8SB 0
LB 0.30 Hz
GB 0
PC 1.00

BRUKER
(<O

269-C
NAME dangpan1 40529
EXPNO 5
PROCNO 1
Date 20140529
Time™ 15.24
INSTRUM
PROBED 5 mm PABBO BB-
PULPR( 2gpg30
™ 65536
SOLVENT €pCl3
NS 106
Ds 4
SWH 26761.504 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
G 2050
bW 16.800 usec
DE 6.50 usec
T 299.
DL 2.00000000 sec
b1 0.63000000 sec
TDO 1
NuCl 13¢c
L 9.00 usec
PLL 1.00 48
PLLW 79.41143799 W
SFO1 125.7703643 MHz

= CHANNEL 2 mmmmmmm=

waltzlé
18

15,9
12.47038937 W
0.40075597 W
0.40075597 W
500.1320005 MHZ

32768
125.7578059 MHz

EM

0
2.00 Hz
o

1.40
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278--H
NAME dangpanl40617
EXPNO 7
PROCNO 1
Date_ 20140617
Time 20.03
INSTRUM spect
PROBED 5 mm PABBO BB-
BULEROG 2930
) 65536
SOLVENT €DC13
NS 16
s 2
/\/\/\/\ st 10330.578 Kz
N FIDRES 0.157632 Hz
\ AQ 3.1719923 sec
C=S RG 90.5
, oW 48,400 usec
S DE 6.50 usec
TE 298.3 K
Dl 1.00000000 sec
4b DO 1
CHANNEL f1
1H
13.70 usec
1.00 dB

12.47038937 W
500.1330885 MHz

32768
500.1300101 MHz

no
0
0.00 Hz
0
T T T T T T T T T T 1.00
10 9 8 7 6 5 4 3 2 1 0 ppm
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3 o gneazfe BRUKER
@ 6 Loowwnm
NAME dangpan140617
EXPNO 2
PROCNO 1
Date_ 20140617
Time 19.33
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROS pg30
™ 6
SOLVENT
4
29761.904 Hz
/\/\/\/\ 0.454131 Hz
2Q 1.1010548 sec
N RG 2050
Y oW 16.800 usec
C=S DE 6.50 usec
/ TE 300.7 K
S oL 2.00000000 sec
o1l 003000000 sec
TDO 1
4b == CHANNEL f1
13¢
9.00 usec
1.00 d8
79.41143799 W
7703643 MHz
=== CHANNEL £2 =
CBDPRGZ waltzlé
NUC2 1
BCED2 80.00 usec
PL2 1.00 dB
PLI2 15.93 dB
PL13 15.93 dB
BL2W 12.47038937 W
PL12W 0.40075597 W
PLI3W 0.40075597 W
== s 500.1320005 Mtz
T T T T T T T T T T 5;02 20008
200 180 160 140 120 100 80 60 40 20 0 ppm s 125.7577353 iz
Wow B
588 Q
LB 2.00 Hz
GB [
PC 1.40
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234-1-H

NAME dangpan140614
EXPNO 3
PROCNO 1
Date_ 20140614
Time 11.1¢
INSTRUNM spect
PROBHD 5 mm PABBO BB-
PULBROG 2930

0 65536
SOLVENT cne13

NS 16

DS 2
SwH 10330.578 Uz
FIDRES 0.157632 Az
AQ 3.1719923 sec
RG 80.6

W 48.400 usec
DE 6.50 usec
TE 298.6 K
D1 1.0000000¢ sec
DO 1

CEANNEL f1

usec
dB

1.00
12.47038937
500.1330885

32768
500.1300082
no

MHz2

MHzZ

0
0.00 Hz

0
1.00

golay

234-1-C

NAME dangpan] 40614
4

1
20140614
11.14
spect
PABBO 3B-
zgpg3n
65536
€DCl13

96

5 mm

4
29761.904

0.454131
1.1010548
usec
uses
K
sec
sec

2.00000000
0.03000000
]

CHANNEL £1
13¢
9.00 usec
1.00 dB
79.41143799 W
125.7703643 MHz
= = CHANNEL £2 =
CPDPRG2 waltzl6
NUCZ 1H
BCPDZ 80.00 usec
PL2 1.00 dB
PL12 15.93 dB
PL13 15.93 dB
PLZW 12.47038937 W
PL12W 0.40075597 W
PL13W 0.40075597 W
SFO2 500.1320005 MHz
51 32768
S¥F 125.7578050 MHz
WD EM
558 0
LB 1.00 #z
GB [}
BC 1.40



BRUKER
\V \[/ 277-H

4,655
4,641
4.626

0.000

NAME dangpanl40813
EXPNO 2
PROCNO 1
Date_ 20140813
Time 9.19
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
™ 65536
SOLVENT cBC13
NS 16
DS 2
S sWH 10330.578 Hz
FIDRES 0.157632 Hz
\ / AQ 3.1719923 sec
RG 161
N W 48.400 usec
DE 6.50 usec
>=S TE 300.0 K
D1 1.00000000 sec
TDO 1
4d CHANNEL f1
NUC: 1H
Pl 13.70 usec
PL1 1.00 dB
PL1W 12.47038937 W
SFOL 500.1330885 MHz
SI 32768
SF 500,1300168 MHz
WD no
SsB 0
B 0.00 Hz
GB 0
s EC 1.00
T T T T T T T T T
8 7 6 5 4 3 2 1 0 ppm
i \
g A al
.Q|°. Q29 < 2
Ielele nilni o o~
@
& 5 =
= E 8 BRUKER
| 252-¢
NAME dangpan140507
EXPNO 2
PROCNO 1
Date 20140597
Time 10.16
INSTRUM spect
PROBED S mm PABBO BB-
PULPROG 2gpg30
™D 65536
SOLVENT €DCl3
RS 110
S 4
S SWH 29761.904 Hz
FIDRES 0.454131 #z
\ // 10 1.1010588 sec
8¢ 2050
oW 16.800 usec
N DE 6.50 usec
TE 298.9 K
/ES bl 2.00000000 sec
D11 0.03000000 sec
S TDO 1
m==== CHANNEL 1 m===
4d KUC1 3¢
Pl 9.00 usec
PL1 1.00 dB
PLIW 79.41143799 W
sFol 125.7703643 MHz
=mmmmee CHANNEL £2 ===
CPDPRG2 waltzlé
Nuc2 1H
PCED2 80.00 usec
PL2 1.00 dB
PL12 15.93 dB
PL13 15.93 dB
PL2W 12.47038937 W
PL12W 0.40075597 W
PLI3W 0.40075597 W
5702 500.1320005 MHz
s1 32768
SF 125.7576086 MHz
SSB ]
1a 1.00 Hz
T T T T T T T 1 e 1.#8
180 160 140 120 100 80 60 40 20 0 ppm
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Syl

o
© 8
3 =
S 2
w 7 201-H
| NAME dangpan140326
EXPNO 1
PROCNO 1
Date_ 20140326
Time 15.51
INSTRUM spect
PROBHD 5 nm PABEO BE-
PULEROG 2g30
D 65536
SOLVENT coCl3
NS 16
DS 2
SiH 10330.578 Hz
N FIDRES 0.157632 Hz
\C:S BQ 3.1719923 sec
, RG 50.8
S DHW 48.400 usec
DE 6.50 usec
4e TE 297.8 K
D1 1.00000000 sec
DO 1
= CHANNEL f£1
13.70
PL1 1.00 dB
PLIW 12.47038937 W
SFO1 500.1330885 Miz
s 32768
SF 500, 1300255 MHz
WDW o
1 s58 0
LB 0.00 Hz
T T T T T T T T T GB 0
8 7 6 5 4 3 2 1 0 ppm EC 1.00
AL y.
5= 2
=l <lesle N
" T, (>0
o LDWENNMmO SN wcw o
] R L a8 - 201-C
a Aeorrdes o ;
@ SHR NN NN A S o
- T e e intels = NAME dangpanl40326
\\W \V r EXENO 2
FROCNO 1
Date_ 20140326
Time 15.5¢
INSTRUM spect
PROBHD 5 mm PABBO BS-
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 107
Ds 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz2
AQ 1.1010518 sec
RG 2
DN 16.B00 usec
N DE 6.50 usec
\ TE 299.7
C=S D1 2.00000000 sec
4 D11l 0.03000000 sec
S TOO 1
4e ss===== CHANNEL fl =
NUC1 1
Fl
PL1
EL1W
SFO1
CHANNEL £2 ===
CPDPRG2 waltzl6
Nuc2 1K
PCPD2Z 80.00 usec
2 1.00 dB
PL12 15.93 dB
PL13 15.93 dB
PL2W 12.47038937 W
PL1ZW 040075597 W
PL13W 0.40075597 W
sFa2 500.1320005 Miz
st 32768
SF 125.7578158 MHz
T T T T T T T T T T T WOW EM
200 0 140 1 ssB o
180 16 20 100 80 60 40 20 0 ppm £ il
GB o
PC 1.40
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1 P Sa3ass 2 g
233-H
NAME dangpan140410
EXPNO 3
1
20140410
9.14
spect
5 mm PABEO Ba-
2930
65536
CDCl3
16
Me 10330.578
157632
713923
N 101
\ 48,400
Cc=S 6.50
g 295.
1.00000000
1
4f
CHANNEL £1 ==
1
13.70 usec
1.00 dB
12.47038937 W
500.1330885 MHz
32768
500.1300212 MHz
no
0
L A s 1 0.00 Hz
T T T T T T T T 1;0“;}
9 6 5 4 3 2 1 0
/—j
5
&
g 2 2 oo ©
y EF A8 Row 8 BRUKER
o 6w m IR0 :
= ek Rafa ke o £ER a
NSWe % | 233-C
NAME dangpanl40410
EXPNO 1
PROCNO 1
D. 20140410
T4 9.19
INSTRUM spect
PROBED S mm PAB20 BB-
PULEROC 2gpg30
T 65536
SOLVENT cDCl3
N8 140
DS 4
Me H 761 04
FIDRES 0.454131
AQ 1.1010548 sec
RG 205
N oW 6 0 usec
p = DE .50 usec
C_S TE 297.3
S/ D1 2.00000000
D1l 0.03000000
o0 1
af
13¢
Pl 9.00 usec
PLL 1.00 d8
PLIW 79.41143799 W
§FO1 125.7703643 MHz
=== CHANNEL £2
DERGZ waltzl6
2 1H
80.00 usec
1.00 d8
15.93 d8
15.93 d8
| 12.47038937 W
A -40075597 W
0.40075597 W
- T ; -T - ' T T T T T 500.1320005 MHz
S1 32768
200 180 160 140 120 100 80 60 40 20 0 ppm s¢ 125.7578049
"
sgu
LB
GB
BC

S29
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golay

273-H
NAME dangpan140506
EXENO 1
BROCNO 1
Date 20140506
Time 17.25
INSTRUM spect
PROBHD 5 mm PAB3O BB-
PULPROG
TD
SOLVENT
NS
DS
SWH iz
FIDRES > Hz
AQ sec
RG
DW usec
DE usec
TE K
D1 sec
TDO
CHANNEL f1l =
11
13.70 usec
dB

12.47038937 W

500.1330885 MHz
32768

500.1300136 MHz
no

0
0.00 Hz
(]

1.00

BRUKER
o™ )

273-C

NAME dangpanl40506
EXPNO 2
BROCHO 1
Date_ 20140506
Time 17.31
INSTRUM spect
PROBHD S mm PABBO BB-
PULPRCG zapa30

™ 65536
SOLVENT cpcl3

us 140

DS 4
SWH 29761.904 He
FIDRES 0.454131 Hz
Q 1.1010546 sec
’G 2050

bW 16.800 usec
DE .50 usec
TE 298.8 K
D1 2.00000000 sec
D11 0.0300000¢ sec
TDO 1

== CHANNEL £1

13¢
P1 5.00 usec
PL1 1.00 dB
PLln 79.41143799 W
SFOL 125.7703643 MHz

15.93 di
12.47038937 W
0.40075597 W
0,40075597 W
500.1320005 M

3276
125.7577949 MHz
EM

0
1.00 Hz
0

1.40



000

S
271-H
NAME dangpan140506
EXPNO i
PROCNO 1
Date_ 20140506
Time 18.15
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT coe13
CF; NS 16
DS z
SWH 10330.578 Hz
N FIDRES 0.157632 Bz
e BQ 3.1719923 see
LC=S RG 128
S DW 48.400 usec
DE 6.50 usec
TE 296.9 K
4h D1 1.00000000 sec
D0 1
CHANNEL f1 ==
1H
13.70 usec
1.00 dB
12.47038937 W
500.1330885 Miz
-]
500.1300145 MHz
no
0
0.00 Hz
- 0
T T T T T T T T ¥ 1.00
9 6 5 4 3 2 1 0 ppm
g
el
2

5

4B.865

RUKER
(<O

NAME dangpanl40506
o 8

Date 20140506

FULPROG

SOLVENT
s

DS

SiH
FIDRES
CF AQ
3 G
oW
CE
TE 298.9 K
rq\ Dl 2.00000000 sec
Cc=S D11 0.03000000 sec
S/ TDO 1
mememm CHAHNEL f1 ms=ss===
Nucl 13c
4h Pl
PL1
PLIN
SFO
| 15.93 d8
15.93 dB
] [\ 2 12.47038937 W
0.40075597 W
40075587 W
T T T T T T T T T T T 500.1320005 MHz
1 32768
200 180 160 140 120 100 80 60 40 20 0 ppm sr 125,7577986 MHz
WDH EM
S58 0
LB 1.00 Bz
GB 0
BC 1.40
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279-H
NAME dangpanl40506
EXPN 5
PROCNO 1
Date_ 20140506
Time 16.03
INSTRUM spect
PROBED 5 mm PABBO BB-
PULPROG C
D 5536
SOLVENT CDCl13
NS 16
Ds 2
SWH 10330.578 iz
FIDRES 0.157632 kz
AQ 23 se
G
DA
DE
TE 296.5 K
D1 1.00000000 sec
TDO 1

CHANNEL £1

H

Pl 13.70 usec
PL1 1.00 dB
PL1W 12.47038937 W
SFOL 500.1330885 Miz
sI 12768
SE 500.1300212 MHz
WO e
sSB 0
e 0.00 Hz
T T T T T T - i : gg ; Og
10 9 8 7 ;
i i o 5 3 2 0 ppm
<N K/KT\
o e
Ssss W
Prip N
E RUKER
2 =+
2
27%-C
HRME dangpani40506
EXPNOQ ?
20140506
16.08
spect
PABBO BB-
2gpg3c
65536
€DC13
s 124
bs 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 2050
o 16.800 usec
DE 6.50 usec
TE 298.1 K
= b1 2.00000000 sec
C_S D1l 0.03000000 sec
TDO 1
4i =u CHANNEL f1 :
06
00
79.4114379%
125.7703643
| dl
¥ dB
PL13 15.93 dB
PL2W 2.47038937 W
l PL1ZW "
PL13W W
T T T T T T T T T T EEOZ
100 80 60 40 20 0 ppm sr
180 160 140 120 s
SSB 0
LB 1.00 Bz
& 0
BC 1.40

S32



Eah
N SRR I RN A A

P e o st -

BRUKER
L

229

NAME dangpan140814
EXPNO 3
PROCNO 1
Date 20140814

ime 15.31
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30
TD 65536
SOLVENT cpel3
Ns 16
DS 2
SWH 10330.578 Hz
FIDRES 0,157632 Hz
AQ 3.1719923 sec
RG 161
W 48.400 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
D0 1

CHANNEL f1
NUC1
Pl 13.70 usec
PL1 1.00 dB
PL1W 12.47038937 W
SFO1 500.1330885 MHz
SI 32768
SF 500.1300180 MHz
WoW no
ssB 0
LB 0.00 Hz
GB ¢}
PC 1.00
i

190,467

ppm

o i G
HEecoroonea BRUKER
R L L.x_)

s S
SN\Vd 228~¢

NAME dangpanl40410
EXPNO 2
PROCNO 1
Date_ 20140410
Time 9.05
INSTRUM spect:
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30

™ 65536
SOLVENT €DCl13

NS 180

DS 4

SWH 29761.904 Kz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 2050

D 16.800 usec
DE 6.50 usec
TE 297.4 K
DL 2.00000000 sec
D1l sec

0.03000000
1

. PL1 1.00 dB
4] PLIW 79.41143759 W
sFo1 125.7703643 MHz
=== CHANNEL £2
CPDPRG2 waltzl§
nuc2 1k
BCPD2 80.00 usec
PL2 1.00 d8
PL12 15.93 da
£L13 15.93 dB
PL2W 12.47038837 W
PLIZW 0040075597 &
PLLIW 0.40075557 W
SFO2 500.1320005 MHz
1 32768
l SF 125.7578008 MHz
| Wow EM
s5B 0
LB 1.00 Hz
- a8 0
T T T T T I 1.40

T T T
200 180 160

T T T
140 120 100 80 60 40 20 0 ppm
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3.813

N

Me S
4k

09
000

PROCI
Date_

o

PROBHD
PULPROG
™
SOLVENT
nNg

Ds

298.0
1.00000000
1

CHANNEL £1 =

1,00
12.47038937
500,1330885

32768
500,1300047
o
0
0.00
T T T 5
T T T T 1.00
8 7 6 5 a 2 1
g i \
e i\ J
g g 2
R o leal L]
. " "
8 g 5 E 8
: S o 3
& o = g 08
| | 215-C
NAME dangpan140403
EXPNO 2
PROCNO 1
Date 20140403
Time 41
INSTRUM e
PROBHD 5 mm PABBO BB~
PULPROG 2gpg30
™ 36
/ SOLVENT
NS
Me S W
300.4 K
2.00000000 sec
4k 0.03000000 sec
1
CHANNEL {1 ===
13C
9.00 usec
1.00 dB
79.41143739 o
125,7703643 MHz
CHANNEL £2 =
waltz
| " 12.47038937 W
" 0.40075597 W
0.40075597 W
T v - T T T T T T T T 500.1320005 MHz
200 180 160 140 120 100 80 60 40 20 0 1257578088 mez
A
o
1.00 Ez
o
1.40
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41
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T T T T T T T T
7 6 5 4 3 2 1 0 ppm
A l\
a3 H
23 a
[N S\
c=s
c=
F:
4]
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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216-H
NAME dangpan140403
EXPNO 5
PROCNO p
Date_ 20140403

in 21.00
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 65536
SOLVENT cDC13
NS 16
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
RQ 3.1719923 sec
RG 161
DW 48,400 usec
DE 6.50 usec
TE 299.1 K
31 1.00000000 sec
TDO 1

3 7

5F 500.1300057 MH2
WDW no

SSB 0

LB 0.00 Hz
GB 0

PC 1.00

BRUKER
(>0

dangpan140403
6
1
20140403
ime 21,03
INSTRUM spect
PROBHD 5 mm PABEO BB-
PULPROG
SOLVENT
KS
s
SWH
FIDRES
AQ
RG
oW
DE
TE [
Dl 2.00000000 sec
D1l 0.03000000 sec
00 1
= = CHANNEL f1
A 13c
Pl 5.00
Ll 1.00 dB
PLLW 79.41143792 W
SFOL 125.7703643 Mz

CHANNEL

0.40075597 W
0.40075597 W
500.1320005 MHz
SI 32768
SF 125.7578022 MHz
WO EM
S5B. 0
LB 1.00 Hz
68 0
PC 1.40



BRUKER
(<O

v s s o
25 2 g
i & 8
R T I ) 264-H
=\ NAME dangpanl40813
EXPNO 1
PROCNO i
Date_ 20140813
Time 9.09
INSTRUM spect
PROBHD 5 mm PABBO BE-
PULPROG 2930
™ 65536
/ SOLVENT €bel3
NS 16
N DS 2
SHiE 10330.578 Hz
S FIDRES 0.157632 Hz
AQ 3.1719923 sec
S RG 228
Cl oW 48.400 usec
DE 6.50 usec
TE 300.0 K
4m DL 1.00000000 sec
TDO 1
PL1 .00 dB
PL1IW 12.47038937T W
SFO1 500.1330885 MHz
st
sF 500.1300034 MHz
WDH no
ss8 0
l L3 0.00 Hz
GB 0
BC 1.00
T T T T T T T T T
8 7 6 5 a 3 2 1 0 ppm
LA A
@3(’5‘ 8
=il B
5 8 diesn g - . BRUKER
a & 8235 € g -
? A el 1e
o & Wi o ? ( .>< >
& $ %8R8 o o
8 S onasoo & 212-C
| AT
NAME dangpanl40403
EXPNO 4
PROCNO 1
Date_ 20140403
Ti 20.51
INSTRUM
PROBHD
PULPROG
™
SOLVENT
/ NS
DS
N SWH 2 04 Hz
FIDRES f [
ADQ 1.1010548 sec
S RG 2050
W 16.800 usec
S DE 6.50 usec
Cl T 300.4 ¥
DL 2.00000000 sec
bl1 0203000000 sec
4m TDO i
13c o
31 5.00 usec
PLL 1.00
PL1W 41143799 @
sro1 17703643
CHANNEL £2 ==
altzle
5
80.00 usec
1.00 dB
15.93 dB
15193 a5
12.47038937 W
0.40075597 W
0.40075597 W
500.1320005 MHz
32768
T T T T T T T T T - 125.7577995 MHz
EM
200 180 160 140 120 100 80 60 40 20 0 ppm 0
LB 1.00 H=
GB 0
PC 1.40

S36



HOME o0 N A
2ORER0ESR0T -
R R R g ] o
BB D e e 2
| S

}
o
gl
C
A
m
A

dangpan-H

NAME .. dangpanl4
EXPNO gp 1105
PROCNO v 1
Date_ 20141105
Time . 11.06
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
S ™ 65536
- SOLVENT cDCl3
NS 16
/ DS 2
SWH 10330.578 Hz
N ngRES 0.157632 Hz
Ro 3.1719923 sec
G 101
g; 48.400 usec
5 DE 6.50 usec
TE 299.0 X
1.0000000
o oocg sec
CHANNEL fl == =
1
13.70 usec

.00 dB
12.47038937 W
500.1330885 MHz

~ 32768
500.1300114 MHz
no

¢
0.00 Hz

[
1.00

0w or©E0 .
RE gzged
Gi Asend BRUKER
\‘ l k\\ // dangpan-C
WAME dangpan141165
EXPNO 2
PROCNO 1
Date N 20141105
ime 11.17
INSTRUM. spect
PROBHD 5 mm PABBO BB—
PULPROG 2qpg30
™ 65536
SOLVENT cpcls3
NS 60
DS 4
s 29761.904 Hz
S FTDRES 0.454131 Hz
35) 1.1010548 sec
RG 50
/ oW 16.800 usec
DE 6.50 usec
B 300.4 K
N b1 2.00000000 sec
b1l 0.03000000 sec
TDO 1

CHANNEL (1 —=
13¢

9.00 usec
1.00 ds
41143799

7703643 MHz

— CHANNEL £2
1

CPDPRG2 waltzlé
KUC2 1H
PCPD2 80.00 usec
PL2 1.00 dB
PL12 15.93 dB
PL13 15 ds
[} EL2V 12.47038937 W
PL12W 0.40075597 W
PLL3W 0.40075597 W
SF0O2 500.1320005 MEzZ
81 -
BF 125.7578096 MHZ
s ot
B e A E A —_— T T — T 0
1
160 140 120 100 80 60 40 20 0 ppm 1.00 iz
1.40
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247-H

NAME
EXPNO
PROCNO
Date_
Time
TNSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
RQ

dangpan140416
1

. 1
20140416

8.45

spect

5 mm PABBC BB-

2

10330.578

0.157632

3.1719923
12

294.6
1.00000000

1

CHANNEL f1
13.70

1.00
12.47038937
500.1330885

32768
500.1300145
no

0
0.00
0

1.00

BRUKER

247

NAME
EXPN:
PROCNO
tate -

INSTRUM
PROBHD
PULPROG

T™D
SOLVENT
NS

-C
dangpan140416
2
1
20140416
8.49
spect
5 mm PABBQ BB-
zgpg30

65536
cnc13

29761.904
0.454131
1.1010548
2050
16.800
296.4
2.00600000
0.03000000

CHRNNEL f1

5

1.0
79.41143739
125.7703643

CHANNEL f2 =
waltzlé
1H

1.00
15.93

15.9;
12.47038937
0.40075597
0.40075597
500.1320005
32768
125.7577986

0
1.00
0

1.40

80.00 -

Hz
Hz
sec

usec
usec

=

sec

sec




