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11-Phenylthiochromeno[2,3-b]indole (3a)
(CCDC 1063949)

Figure S1. X-Ray crystal structure of 3a.
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Figure S2. X-Ray crystal structure of 4a.
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Table S1. Optimization of reaction conditions?
Ph Ph

N=C=S X N~ s
1a 2a 3a
Entry Solvent Catalyst(%) Base(eq) X Temp/T  Yield/%®
1 DCE - - OTf 50 0
2 DCE CuCl(10) - OTf 50 20
3 DCE CuBr(10) - OTf 50 32
4 DCE Cu(OTf)2(10) - OTf 50 45
5 DCE Cu(OAC)2(10) - OTf 50 0
6 DCE CuTc(10) - OTf 50 0
7 DCE Cu(OTf)2(10) - PFe 50 25
8 DCE Cu(OTf)2(10) - BFs4 50 34
9 DCE Cu(OTf)2(10) - Cl 50 0
10 DCE Cu(OTf)2(10) - OTf 30 26
11 DCE Cu(OTf)2(10) - OTf 80 31
12 DCE Cu(OTf)2(10) DABCO(L.0) OTf 50 0
13 DCE Cu(OTf)2(10) DBU(1.0) OTf 50 10
14 DCE Cu(OTf)2(10) K2COs3(1.0) OTf 50 64
15 DCE Cu(OTf)2(10) Na2COs(1.0) OTf 50 37
16 DCE Cu(OTf)2(10) Cs2C03(1.0) OTf 50 42
17 DCE Cu(OTf)2(10) NaHCO3(1.0) OTf 50 39
18 DCE Cu(OTf)2(10) K2CO3(0.5) OTf 50 55
19 DCE Cu(OTf)2(10) K>C03(2.0) OTf 50 42
20 DCE Cu(OTf)2(5) K>CO3(1.0) OTf 50 28
21 DCE Cu(OTf)2(20) K2CO3(1.0) OTf 50 37
22° DCE Cu(OTf)2(10) K2CO3(1.0) OTf 50 40
23¢ DCE Cu(OTf)2(10) K2CO3(1.0) OTf 50 62
24 THF Cu(OTf)2(10) K2CO3(1.0) OTf 50 0
25 DCM Cu(OTf)2(10) K2CO3(1.0) OTf 50 38
26 Toluene Cu(OTf)2(10) K2CO3(1.0) OTf 50 35
27° DCE Cu(OTf)2(10) K>CO3(1.0) OTf 50 trace

aReaction conditions: 1a (0.2 mmol), 2a (1.5 equiv), solvent (1.0 mL), 6 h, N2. Isolated yield. c2a
(1.0 equiv). %2a (2.0 equiv). ®Reaction was performed under air..
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General Methods

All reactions were carried out using standard Schlenk technique under nitrogen. DCE was
distilled from CaH,. Unless noted, all commercial reagents were used without further
purification. Melting points were recorded on a RY-1 microscopic melting apparatus and
uncorrected. *H NMR spectra were recorded on 500 MHz and *C NMR spectra were recorded
on 125 MHz by using a Bruker Avance 500 spectrometer. Chemical shifts were reported in part
per million (o) relative to tetramethylsilane (TMS). Mass spectra were obtained on an Ultima
Global spectrometer with an ESI source. Diaryliodonium salts were prepared according to the

literatures?.

General procedure for synthesis of 2-alkynylphenyl isothiocyanates (la for
example)

Ph
| //
@E PdCl,(PPhs),, Cul 1.CS,, DABCO.
+ Ph—=
NH, EtsN NH, 2.BTC N=C=S
1a

A mixture of EtsN (12.5 mL), PdCI>(PPhs), (0.070 g, 2.0 mol%), Cul (0.010 g, 1.0 mol%),

2-iodoaniline (1.1 g, 5.0 mmol), and terminal acetylene (0.61 g, 6.0 mmol) was stirred at room
temperature under nitrogen atmosphere for 3 h. The reaction was quenched with saturated
NH4Cl and extracted with EtOAc. The organic layer was washed with saturated NaCl and dried
over anhydrous MgSQO4. The mixture was concentrated in vacuum and the residue was purified
by flash column chromatography on silica gel (petroleum ether/ethyl acetate = 15:1) to afford
2-(phenylethynyl)aniline as a yellow solid (0.88 g, 92%).

A round-bottom flask was charged with a mixture of 2-(phenylethynylaniline (0.88 g, 4.6
mmol), DABCO (4.05 g, 18.4 mmol) and toluene (11 mL). To the stirred mixture, CS, (1.40 g,
18.4 mmol) was added dropwise, and the mixture was stirred overnight at room temperature to
get dithiocarbamate salt. Then the salt was filtered and washed with toluene. The
dithiocarbamate salt (1.61 g, 4.4 mmol) and of CHCI3 (11 mL) were added to a round-bottom
flask. The mixture was cooled to 0 <C, BTC (0.44 g, 1.49 mmol) dissolved in CHCI; was added
dropwise. The mixture was stirred for 1 h at 0 <C and then refluxed for 2 h. The mixture was
evaporated under reduced pressure and the residue was purified by silica gel column
chromatography (petroleum ether) to obtain 1-isothiocyanato-2-(phenylethynyl)benzene as a

yellow solid (1a, 0.68 g, 66%).
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General procedure for the synthesis of thiochromeno[2,3-b]indoles (3a for
example)

Q\/ " ® _  Cu(OTf),, Ko,COsq /P h

+ Ph—laPh 4(), O P O
N=C=S OTf DCE, 50 °C N s

1a 2a 3a

To a Schlenk tube was charged with a mixture of 1a (117 mg, 0.5 mmol), 2a (313 mg, 0.75
mmol), Cu(OTf)2 (18 mg, 0.05 mmol), KoCOz (70 mg, 0.5 mmol) and DCE (2.5 mL). The
mixture was allowed to stir at 50 <C for 6 h under N.. After that, the mixture was cooled to room
temperature, quenched with saturated NaHCOz and extracted with EtOAc (3x<10 mL). The
organic layer was washed with saturated NaCl and dried over anhydrous MgSQOa. Evaporation of
the solvent followed by purification on silica gel provided the product 3a as a red solid (100 mg,
649%).
11-Phenylthiochromeno[2,3-b]indole (3a)
Red solid, 100 mg, 64% yield, Mp: 213-215 <. Rs = 0.4 (petroleum ether/ethyl acetate = 4:1,
v/iv). IH NMR (CDCls, 500 MHz): & 6.40 (d, J = 7.75 Hz, 1H), 6.96 (t, J = 7.52 Hz, 1H),
7.39-7.71 (m, 10H), 7.90 (d, J = 8.15 Hz, 1H); 3C NMR (CDCls, 125 MHz): § 118.4, 122.1,
123.5, 126.2, 126.8, 128.3, 129.0, 129.1, 129.3, 129.5, 131.1, 133.4, 136.3, 150.0, 155.1, 161.6.
HRMS [ESI] Calcd for C21H13NS [M + H]* 312.0847, Found 312.0840.
11-(p-Tolyl)thiochromeno[2,3-b]indole (3b)

Red solid, 106 mg, 65% yield, Mp: 221-223 <C. Rs = 0.40 (petroleum ether/ethyl acetate = 4:1,
v/v).'H NMR (CDCls, 500 MHz): §2.58 (s, 3H), 6.51 (d, J = 7.75 Hz, 1H), 6.97 (t, J = 7.55Hz,
1H), 7.30 (d, J = 7.80 Hz, 2H), 7.38-7.49 (m, 4H), 7.57-7.62 (m, 2H), 7.70 (d, J = 7.80 Hz, 1H),
7.89 (d, J = 8.00 Hz, 1H); ¥C NMR (CDCls, 125 MHz): § 21.5, 118.3, 122.1, 123.5, 125.9,
126.3, 126.7, 128.2, 128.6, 129.0, 129.2, 130.1, 131.1, 133.2, 133.4, 135.7,138.9, 146.3, 155.1,
161.6. HRMS [ESI] Calcd for C22H1sNS [M + H]* 326.1003, Found 326.1012.

11-(4-Methoxyphenyl)thiochromeno[2,3-b]indole (3c)
OMe
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Red solid, 116 mg, 68% yield, Mp: 211-213<C. R = 0.40 (petroleum ether/ethyl acetate = 4:1,
vIv). H NMR (CDCls, 500 MHz): §3.99 (s, 3H), 6.57 (d, J = 7.70 Hz, 1H), 6.99 (t, J = 7.50 Hz,
1H), 7.19 (d, J = 8.45 Hz, 2H), 7.34 (d, J = 8.50 Hz, 2H), 7.39-7.45 (m, 2H), 7.58 (t, J = 7.50
Hz,1H), 7.64 (d, J = 8.15 Hz, 1H), 7.70 (d, J = 7.85 Hz, 1H), 7.88 (d, J = 8.00 Hz, 1H); 13C
NMR (CDCls, 125 MHz): 655.5, 114.9, 117.7, 118.4, 122.1, 123.5, 125.9, 126.4, 126.8, 128.4,
128.7, 129.0, 129.2, 129.7, 131.1, 133.4, 146.0, 155.1, 160.1, 161.6. HRMS [ESI] Calcd for
C22H1sNOS [M + H]* 342.0953, Found 342.0962.
11-(4-Fluorophenyl)thiochromeno[2,3-b]indole (3d)

Red solid, 69 mg, 42% yield, Mp: 186-188<C. Rs = 0.40 (petroleum ether/ethyl acetate = 4:1,
viv). IH NMR (CDCls, 500 MHz): & 6.47 (d, J = 7.75 Hz, 1H), 7.00 (t, J = 7.53 Hz, 1H),
7.37-7.47 (m, 6H), 7.54-7.61 (m, 2H), 7.71 (d, J = 7.85 Hz, 1H), 7.90 (d, J = 8.00 Hz, 1H);'3C
NMR (CDCls, 125 MHz): 116.8 (d, J = 21.4 Hz), 118.6, 122.3, 123.4, 126.1, 126.9, 128.3,
129.4,129.6, 130.4, 130.8, 132.2, 133.4, 144.8, 155.2, 161.5, 163.1(d, J = 249.2 Hz).HRMS [ESI]
Calcd for C21H12FNS [M + H]* 330.0753, Found 330.0762.
11-(4-Chlorophenyl)thiochromeno[2,3-bJindole (3e)

Red solid, 98 mg, 57% vyield, Mp: 238-240<C. Rf= 0.40 (petroleum ether/ethyl acetate = 4:1,
v/iv). IH NMR (CDCls, 500 MHz): & 6.51 (d, J = 7.75 Hz, 1H), 7.01 (t, J = 7.50 Hz, 1H),
7.37-7.47 (m, 4H), 7.53 (d, J = 8.15 Hz, 1H), 7.60 (t, J = 7.48 Hz, 1H), 7.67-7.72 (m, 3H), 7.90
(d, J = 8.00 Hz, 1H); *C NMR (CDCls, 125 MHz): §118.6, 122.3, 123.4, 126.0, 126.1, 127.0,
128.0, 129.4, 130.0, 130.1, 130.7, 133.4, 134.7, 135.2, 144.4, 155.2, 161.5. HRMS [ESI] Calcd
for C21H12CINS [M + H]* 346.0457, Found 346.0462.

11-(4-Bromophenyl)thiochromeno[2,3-b]indole (3f)
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Red solid, 109 mg, 56% vyield, Mp: 252-254<C. Rt = 0.40 (petroleum ether/ethyl acetate = 4:1,
vIv). IH NMR (CDCl3, 500 MHz): §6.52 (d, J = 7.75 Hz, 1H), 7.02 (t, J = 7.50 Hz, 1H), 7.32 (d,
J = 8.15 Hz, 2H), 7.40-7.47 (m, 2H), 7.53 (d, J = 7.80 Hz, 2H),7.58-7.62 (m, 2H),7.70 (d, J =
7.85 Hz, 1H), 7.83 (d, J = 8.15 Hz, 1H), 7.90 (d, J = 8.10 Hz, 1H); 3C NMR (CDCls, 125 MHz):
0118.6, 122.4, 123.4, 125.9, 126.1, 126.9, 128.0, 129.4, 130.3,130.7, 132.8, 133.4, 135.2, 144 4,
155.2, 161.5. HRMS [ESI] Calcd for C2:H12BrNS [M + H]* 389.9952, Found 389.9968.
11-(m-Tolyl)thiochromeno[2,3-b]indole (3g)

Red solid, 106 mg, 65% vyield, Mp: 178-180<C. Rt = 0.40 (petroleum ether/ethyl acetate = 4:1,
v/v). IH NMR (CDCls, 500 MHz): §2.49 (s, 3H), 6.46 (d, J = 7.75 Hz, 1H), 6.97 (t, J = 7.53Hz,
1H), 7.23 (t, J = 11.50 Hz, 2H), 7.39-7.47 (m, 3H), 7.54-7.62 (m, 3H), 7.70 (d, J = 7.85Hz,
1H), 7.89 (d, J = 8.00Hz, 1H); **C NMR (CDCI3, 125 MHz): §21.5, 118.4 ,122.1, 123.6, 125.4,
125.9, 126.3, 126.8, 128.5, 128.8, 129.0, 129.2, 129.3, 129.7, 131.1, 133.4, 136.3, 139.3, 146.2,
155.2, 161.6. HRMS [ESI] Calcd for C22H1sNS [M + H]* 326.1003, Found 326.1009.
11-(Thiophen-2-yl)thiochromeno[2,3-b]indole (3h)

Red solid, 111 mg, 70% yield, Mp: 192-194<C. R = 0.40 (petroleum ether/ethyl acetate = 4:1,
v/v). 'H NMR (CDCls, 500 MHz): § 6.59 (d, J = 7.70 Hz, 1H), 7.05 (t, J = 7.55 Hz, 1H), 7.21
(d, J =2.85 Hz, 1H), 7.37-7.39 (m, 1H), 7.44-7.49 (g, 2H), 7.60 (t, J = 7.58 Hz, 1H), 7.69-7.72
(m, 2H), 7.78 (d, J = 8.15 Hz, 1H), 7.89 (d, J = 8.00 Hz, 1H); 1*C NMR (CDCls, 125 MHz): &
118.5, 122.5, 123.7, 125.9, 126.1, 127.7, 128.0, 128.8, 129.4, 129.6, 129.9, 130.7, 131.5, 132.9,
135.9, 138.8, 155.2, 161.4. HRMS [ESI] Calcd for Ci9gH11NS, [M + H]* 318.0411, Found
318.0418.

11-Cyclopropylthiochromeno[2,3-b]indole (3i)

Red solid, 70 mg, 51% vyield, Mp: 157-160<C. Rf= 0.40 (petroleum ether/ethyl acetate = 4:1,

v/v). 'H NMR (CDCls, 500 MHz): 5 0.85 (d, J = 5.15 Hz, 2H), 1.56 (d, J = 8.05 Hz, 2H),
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2.54-2.59 (m, 1H), 7.34 (t, J = 7.45 Hz, 1H), 7.54-7.56 (m, 3H), 7.73 (d, J = 7.75 Hz, 1H), 7.80
(t, J = 4.48 Hz, 1H), 8.41 (d, J = 7.65 Hz, 1H), 8.74-8.76 (m, 1H); *C NMR(CDCl3,125 MHz):
0114, 12.9,29.7, 1185, 122.1, 125.6, 125.7, 126.8, 128.8, 129.1, 129.2, 129.8, 132.2, 132.8,
147.2,155.2, 162.1. HRMS [ESI] Calcd for C1gH13NS [M + H]* 276.0847,Found 276.0849.
3-Methyl-11-phenylthiochromeno[2,3-b]indole (3Kk)

Red solid, 99 mg, 61% vyield, Mp: 231-233<C. Rf= 0.40 (petroleum ether/ethyl acetate = 4:1,
v/v). H NMR (CDCls, 500 MHz): §2.45 (s, 3H), 6.28 (d, J = 8.10 Hz, 1H), 6.77 (d, J = 7.85Hz,
1H), 7.37-7.42 (m, 3H), 7.50 (s, 1H). 7.55-7.58 (m, 2H), 7.63-7.68 (m, 3H), 7.87 (d, J = 8.10 Hz,
1H); 3C NMR (CDCls, 125 MHz): 6 22.0, 118.9, 123.1, 123.3, 123.6, 125.9, 126.8, 128.4,
128.9,129.0, 129.3, 129.4, 130.8, 133.1, 136.5, 139.8, 144.8, 155.5, 161.9. HRMS [ESI] Calcd
for C»H1sNS [M + H]* 326.1003, Found 326.1012.
2-Methyl-11-phenylthiochromeno[2,3-b]indole (3I)

Red solid, 100 mg, 62% vyield, Mp: 238-240<C. Rt = 0.40 (petroleum ether/ethyl acetate = 4:1,
viv). 'H NMR (CDCls, 500 MHz): & 2.19 (s, 3H), 6.16 (s, 1H), 7.25 (t, J = 5.48 Hz, 1H),
7.37-7.42 (m, 3H), 7.57 (t, J =7.25 Hz, 3H), 7.67 (t, J = 2.58 Hz, 3H), 7.87 (t, J = 4.28 Hz, 1H);
13C NMR (CDCls, 125 MHz): §21.5, 117.9, 124.1, 125.8, 126.3, 126.8, 128.4, 128.9, 129.2,
129.4, 130.0, 131.0, 131.6, 133.4, 136.4, 145.6, 153.2, 160.7. HRMS [ESI] Calcd for C2,H1sNS
[M + H]* 326.1003, Found 326.1016.

2-Fluoro-11-phenylthiochromeno[2,3-b]indole (3m)

Red solid, 109 mg, 66% yield, Mp: 229-131<C. Rt = 0.40 (petroleum ether/ethyl acetate = 4:1,
v/v). *H NMR (CDCls, 500 MHz): §6.05 (dd, Ji1= 9.25 Hz, J,= 2.45 Hz, 1H), 7.14 (td, J;= 8.95
Hz, J,= 2.50 Hz, 1H), 7.40-7.43 (m, 3H), 7.58-7.62 (m, 3H), 7.69 (t, J = 2.83 Hz, 3H), 7.89 (d, J
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= 7.95 Hz, 1H); 3C NMR (CDCls, 125 MHz): §110.1(d, J = 26.1 Hz), 116.1(d, J = 24.4 Hz),
118.7, 118.8, 126.0, 126.8, 127.0, 128.1, 128.9, 129.3, 129.6, 131.3,133.7,133.8, 147.1, 151.3,
158.8(d, J = 239.1 Hz), 161.2. HRMS [ESI] Calcd for C21H12FNS [M + H]* 330.0753, Found
330.0759.

2-Chloro-11-phenylthiochromeno[2,3-b]indole (3n)

Red solid, 103 mg, 60% yield, Mp: 260-262<C. R¢= 0.40 (petroleum ether/ethyl acetate = 4.1,
v/v). 1H NMR (CDCls, 500 MHz): 56.30 (d, J = 1.30 Hz, 1H), 7.37-7.44 (m, 4H), 7.59-7.63(m,
3H), 7.70 (t, J = 2.68 Hz, 3H), 7.90 (t, J = 8.05 Hz, 1H); *3C NMR (CDCls, 125 MHz) §119.1,
120.0, 123.4, 126.2, 126.9, 127.5, 127.7, 128.2, 128.6, 128.7, 129.0, 129.4, 129.6,129.7, 131.4,
133.8, 135.8, 140.2, 147.4, 153.4, 161.8. HRMS[ESI] Calcd for Co1H12CINS[M + H]* 346.0457,
Found 346.0462.

9-Fluoro-11-phenylthiochromeno[2,3-blindole (30)

Red solid, 84 mg, 51% vyield, Mp: 255-257<C. Rf= 0.40 (petroleum ether/ethyl acetate = 4:1,
v/v). tH NMR (CDCls, 500 MHz): § 6.39 (d, J = 7.70 Hz, 1H), 6.96 (t, J = 7.60 Hz, 1H),
7.10-7.14 (m, 1H), 7.41-7.45 (m, 3H), 7.55-7.61 (m, 2H), 7.67-7.71 (m, 4H); 3CNMR (CDCls,
125 MHz): §113.1 (d, J = 25.2 Hz), 114.3 (d, J = 22.2 Hz), 118.6, 122.4, 123.3, 125.1, 126.2,
128.3, 128.9, 129.2, 129.6, 133.3, 135.8, 136.2, 145.3, 155.0, 160.9, 162.4(d, J = 255.7 Hz).
HRMS [ESI] Calcd for C21H12FNS [M + H]* 330.0753,Found 330.0759.
9-Chloro-11-phenylthiochromeno[2,3-blindole (3p)

Red solid, 103 mg, 60% vyield, Mp: 228-230<C. Rs = 0.40 (petroleum ether/ethyl acetate = 4:1,
v/v). 'H NMR (CDCls, 500 MHz): § 6.40 (d, J = 7.75 Hz, 1H), 6.96 (t, J = 7.58 Hz, 1H),
7.33-7.35 (m, 1H), 7.40-7.45 (m, 3H), 7.49 (d, J = 8.80 Hz, 1H), 7.67-7.70 (m, 4H), 7.88(d, J =
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1.60 Hz, 1H); *3C NMR (CDClIs, 125 MHz): §118.6, 122.5, 123.5, 126.2, 126.5, 126.9, 128.3,
129.2, 129.4, 129.6, 132.0, 134.8, 135.7, 135.9,145.1,155.2, 160.8. HRMS[ESI] Calcd for
C21H12CINS [M + H]* 346.0457, Found 346.0465.
9-Bromo-11-phenylthiochromeno[2,3-b]indole (3q)

Red solid, 103 mg, 53% vyield, Mp: 223-225<C. Rt = 0.40 (petroleum ether/ethyl acetate = 4:1,
v/v). *H NMR (CDCls, 500 MHz): § 6.40 (d, J = 7.65 Hz, 1H), 6.96 (t, J = 7.53 Hz, 1H),
7.40-7.50 (m, 5H), 7.68-7.70 (m, 4H), 8.04 (s, 1H); 13C NMR (CDCls, 125 MHz): §118.7,122.5,
123.6, 124.0, 126.1, 127.3, 128.4, 129.1, 129.4, 129.6, 132.1, 135.1, 135.9, 145.2, 155.3,160.8.
HRMS [ESI] Calcd for C21H12BrNS [M + H]* 389.9952, Found 389.9958.

Methyl 11-phenylthiochromeno[2,3-b]indole-2-carboxylate (3r)

Red solid, 120 mg, 65% yield, Mp: 248-250<C. R¢= 0.40 (petroleum ether/ethyl acetate = 4:1,
v/v). IH NMR (CDCls3, 500 MHz): 63,99 (s, 3H), 6.42 (d, J = 7.75 Hz, 1H), 6.97 (t, J = 7.55 Hz,
1H), 7.42-7.48 (m, 3H), 7.64 (d, J = 8.55 Hz, 1H), 7.69-7.70 (m, 4H), 7.99 (d, J = 8.55 Hz, 1H),
8.57 (s, 1H); *C NMR (CDCls, 125 MHz): 6 52.7, 118.7, 122.5, 123.9, 126.0, 126.2, 128.4,
129.3, 129.7, 129.9, 130.2, 130.9, 131.6, 133.1, 135.9, 144.7, 155.4, 161.5,165.7. HRMS [ESI]
Calcd for Ca3HisNO2S [M + H]* 370.0902, Found 370.0912.
11-Phenyl-9-(trifluoromethyl)thiochromeno[2,3-bJindole (3s)

Red solid, 87 mg, 46% yield, Mp: 210-212<C. R¢= 0.40 (petroleum ether/ethyl acetate = 4:1,
viv). IH NMR (CDCls, 500 MHz): & 6.43 (d, J = 7.75 Hz, 1H), 7.00 (t, J = 7.55 Hz, 1H),
7.42-7.48 (m, 3H), 7.70-7.71 (m, 4H), 7.80 (d, J = 8.80 Hz, 2H), 8.01 (d, J = 8.15 Hz, 1H); 13C
NMR (CDCls, 125 MHz): §118.8, 122.8, 124.0 (d, J = 301.2 Hz), 125.5 (q, J =33.3 Hz), 128.3,
128.6, 129.6, 129.8, 130.4, 135.3, 137.0, 144.8, 155.3, 160.3. HRMS [ESI] Calcd for
Co2H12FsNS [M + H]* 380.0721, Found 380.0730.
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9-Methyl-11-phenylthiochromeno[2,3-b]indole (3t)

Red solid, 94 mg, 58% yield, Mp: 219-221 <C. Rs = 0.4 (petroleum ether/ethyl acetate = 4:1, v/v).
'H NMR (CDClIs, 500 MHz): §3.05 (s, 3H), 6.40 (d, J = 7.75 Hz, 1H), 6.94 (t, J = 7.53 Hz, 1H),
7.22 (d, J = 8.45 Hz, 1H), 7.41-7.43 (m, 3H), 7.47 (d, J = 8.35 Hz, 1H), 7.67-7.72 (m, 10H); 13C
NMR (CDCls, 125 MHz): 6 21.5, 30.9, 118.3, 122.0, 123.3, 126.1, 126.3, 126.8, 127.4, 128.3,
128.8, 128.9, 129.4, 130.9, 133.7, 136.5, 140.3, 146.2, 155.0, 161.6, 206.8. HRMS [ESI] Calcd
for C22H1sNS [M + H]* 326.1003, Found 326.1009.
7-Methyl-11-phenylthiochromeno[2,3-b]indole (3u)

Red solid, 87 mg, 54% yield, Mp: 250-252<C. R¢ = 0.40 (petroleum ether/ethyl acetate = 4:1,
v/v). IH NMR (CDCls, 500 MHz): §2.00 (s, 3H), 5.98 (d, J = 7.80 Hz, 1H), 6.86 (t, J = 7.50 Hz,
1H), 7.22 (d, J = 7.15 Hz, 1H), 7.39 (t, J = 7.50 Hz, 1H), 7.43-7.46 (m, 3H), 7.61-7.66 (m, 4H),
7.79 (d, J = 7.90 Hz, 1H); *C NMR (CDCls, 125 MHz): §26.4, 118.3, 121.8, 123.9, 126.1,
127.0, 128.3, 128.9, 129.0, 129.3, 131.1, 131.6, 135.0, 140.5,141.5, 147.4,155.1, 160.8. HRMS
[ESI] Calcd for C22H1sNS [M + H]* 326.1003, Found 326.1005.
10-Methyl-11-phenylthiochromeno[2,3-b]indole (3v) and 8-methyl-11-phenylthiochromen
0[2,3-b]indole (3V)

Red solid, 109 mg, 67% yield, 3v/3v’=1.8:1.R¢ = 0.40 (petroleum ether/ethyl acetate = 4:1, v/v).
'H NMR (CDCls, 500 MHz): §2.37 (s, 1.6H, for 3v’), 2.71 (s, 3H, for 3v), 6.36 (d, J = 7.75 Hz,
1H, for 3v), 6.39 (d, J = 7.75 Hz, 1H, for 3v’), 6.92-6.98 (m, 1.8H), 7.34 (t, J = 7.88 Hz, 1.8H),
7.40-7.50 (m, 8H), 7.66-7.73 (m, 7H), 7.79 (d, J = 8.15 Hz, 0.6H). HRMS [ESI] Calcd for
C22H1sNS [M + H]* 326.1003, Found 326.1014.
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7,9-Dimethyl-11-phenylthiochromeno[2,3-b]indole (3w)

Red solid, 59 mg, 35% yield, Mp: 188-190<C. R = 0.40 (petroleum ether/ethyl acetate = 4:1,
v/v). *H NMR (CDCls, 500 MHz): §1.96 (s, 3H), 2.45 (s, 3H), 5.96 (d, J = 7.85 Hz, 1H), 6.85 (t,
J =7.55Hz, 1H), 7.05 (s, 1H), 7.37 (t, J = 7.55 Hz, 1H), 7.44-7.45 (m, 2H), 7.60-7.65 (m, 5H);
13C NMR (CDClIs, 125 MHz): § 21.0, 26.2, 118.2, 121.7, 123.6, 123.9, 126.1, 127.2, 128.3,
128.7, 128.8, 129.3, 130.3, 133.2, 135.3, 139.7, 140.7, 141.2, 147.6, 155.0, 160.8. HRMS [ESI]
Calcd for Ca3H17NS [M + H]* 340.1160, Found 340.1162.

S-(4-Methoxyphenyl) (2-(phenylethynyl)phenyl)carbamothioate (4a)
Ph

©\/
N—C—S@OMG

I
HO

Yellow solid, 111 mg, 62% yield, Mp: 88-90<C. R = 0.50 (petroleum ether/ethyl acetate = 12:1,
v/v). 'H NMR (CDCls, 500 MHz): §3.67 (s, 3H), 6.79 (d, J = 8.45 Hz, 2H), 7.05 (t, J = 7.55 Hz,
1H), 7.31 (t, J = 7.85 Hz, 1H), 7.41-7.49 (m, 6H), 7.52 (d, J = 8.40 Hz, 2H), 7.96 (s, 1H), 8.21 (d,
J = 8.40 Hz, 1H); 3C NMR (CDClIs, 125 MHz): §55.2, 83.7, 96.3, 111.9, 115.3, 118.3, 119.2,
122.3, 123.6, 128.5, 129.7, 131.7, 131.9, 137.3, 138.4, 161.1, 165.4. HRMS [ESI] Calcd for
C22H17NO,S [M + H]* 360.1058, Found 360.1062.
S-(4-Methoxyphenyl)(2-(p-tolylethynyl)phenyl)carbamothioate (4b)

Yellow solid, 119 mg, 64% yield, Mp: 100-102<C. Rs = 0.50 (petroleum ether/ethyl acetate =
12:1, viv). *H NMR (CDCls, 500 MHz): §2.43 (s, 3H), 3.70 (s, 3H), 6.83 (d, J = 8.55 Hz, 2H),
7.07 (t, J =750 Hz, 1H), 7.23 (t, J = 7.75 Hz, 2H), 7.32 (t, J = 7.76 Hz, 1H), 7.40 (d, J=7.85
Hz, 2H), 7.46 (d, J = 7.50 Hz, 1H), 7.54 (d, J = 8.50 Hz, 2H), 7.99 (s, 1H), 8.23 (d, J = 8.30 Hz,
1H); 3C NMR (CDCls, 125 MHz): §21.5, 55.2, 83.1, 96.6, 112.1, 115.2, 118.4, 119.1, 123.6,
129.2,129.5,131.5, 1319, 137.2, 138.4, 139.1, 161.1, 165.3. HRMS [ESI] Calcd for
C22H17NO,S [M + H]* 374.1215, Found 374.1225.
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S-(4-Methoxyphenyl)(2-((4-chlorophenyl)ethynyl)phenyl)carbamothioate (4c)

Yellow solid, 124 mg, 70% yield, Mp: 116-118<C. R = 0.50 (petroleum ether/ethyl acetate =
12:1, viv). *H NMR (CDClIs, 500 MHz): § 3.69 (s, 3H), 6.80 (d, J = 8.45 Hz, 2H), 7.06 (t, J =
7.48 Hz, 1H), 7.33 (t, J = 7.73 Hz, 1H), 7.38 (s, 4H), 7.43 (d, J = 7.45 Hz, 1H), 7.52 (d, J = 8.50
Hz, 2H), 7.90 (s, 1H), 8.23 (d, J = 8.35 Hz, 1H); *3C NMR (CDCls, 125 MHz): §55.2, 84.6, 95.0,
1115, 115.2, 118.2, 119.2, 120.7, 123.7, 128.9, 130.0, 132.0, 132.8, 135.0, 137.3, 138.4, 161.1,
165.4. HRMS [ESI] Calcd for C22H17NO3S [M + H]* 394.0669, Found 394.0672.
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

SQY-R-1

1

1

20150319
16.57
spect

5 mm PABBO BB-
zg30

32768
CDC13

16

1
10000.000
0.305176
1.6385000
181

50.000
6.00

673.2
2.00000000

500. 0335010
16384
500.0300105
EM

0

0.30

0

2.00

Hz
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NAME SQY-R-1
EXPNO 2
PROCNO 1
Date_ 20150413
Time 17.50
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
3a SOLVENT CDCI3
NS 854
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 2580
DW 15.300 usec
DE 6.00 usec
TE 673.2 K
D1 2.00000000 sec
di1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 20
| o | | L o | [ ======== CHANNEL fl =======
155 150 145 140 135 130 125 120 ppm NUC1 13C
P1 12.20 usec
PL1 3.00 dB
SFO1 125.7464750 MHz
—======= CHANNEL 2 =======
CPDPRG2 waltz16
NuUC2 1H
PCPD2 80.00 usec
PL2 2.00 dB
PL12 17.70dB
PL13 17.70 dB
SFO2 500.0355000 MHz
Sl 32768
SF 125.7326484 MHz
W EM
SSB 0
LB 10.00 Hz
T T T T T T T T T T T T T T T T T T T T T T GB 0
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 pfm 100
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

SQY-R-3

1

1

20150429
14.27
spect

5 mm PABBO BB-
zg30

32768
CDC13

16

1
10000.000
0.305176
1.6385000
724

50.000
6.00

298.1
1.00000000

2.00
500.0335010
16384
500.0300114
EM

0

0.60

0

2.00

Hz
Hz
sec

usec
usec

secC

Hz
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NAME SQY-R-
EXPNO 2
PROCNO 1
Date_ 20150429
Time 19.10
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 1958

DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
| ‘ | ‘ | ‘ | ‘ \ ‘ \ ‘ | ‘ \ ‘ \ ‘ \ RG 2580

136 134 132 130 128 126 124 122 120 ppm e 10300 usec
TE 299.5 K
D1 2.00000000 sec

di1 0.03000000 sec
DELTA 1.89999998 sec

TDO 15

======== CHANNEL f1 =======
NUC1 13

P1 12.20 usec

PL1 3.00 dB

SFO1 125.7464750 MHz
======== CHANNEL {2 =======
CPDPRG2 waltz16

NUC2 1H

PCPD2 80.00 usec

PL2 2.00 dB

PL12 17.70 dB

PL13 17.70 dB

SFO2 500.0355000 MHz

SI 32768

SF 125.7326486 MHz
EM

wDwW
) ) . SSB 0
e v B 10.00 Hz

0
PC 100

T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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—3.988

NAME SQY-R-12
EXPNO 1
PROCNO 1
Date 20150528
Time 15.44
INSTRUM spect
PROBHD 5 mm PABBO BB-
3c PULPROG zg30
TD 32768
SOLVENT CDC13
NS 16
DS 1
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
e e e e I A RG 362
7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.6 ppm DW 50.000 usec
DE 6.00 usec
TE 673.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
= 13.00 usec
PL1 2.00 dB
SFO1 500.0335010 MHz
JL J ST 16384
* SF 500.0300113 MHz
WDW EM
B I I I T I T I T T SSB 0
9 8 7 6 5 4 3 2 1 0 ppm LB 0.30 Hz
GB 0
oo o(olomoo|o fo PC 2.00
ey ;
A NN [N A [ ™
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_—161.585

——160.069

——155.086
146.031
133.391
131.065
129.729
129.189
129.027
128.734
128.354
126.771
126.357
125.888
123.535
122.116
118.376
117.726
114.862
77.252
76.999
76.745
55.441

%
\
%

OMe
NAME SQY-R-12
EXPNO 2
PROCNO 1
Date_ 20150528
Time 21.19
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zgpg30
65536

D

SOLVENT CDCI3

NS 806

3c DS 2

SWH 32679.738 Hz

FIDRES 0.498653 Hz

AQ 1.0027661 sec

RG 512

Dw 15.300 usec

DE 6.00 usec

TE 673.2 K

D1 2.00000000 sec

d11 0.03000000 sec

DELTA  1.89999998 sec

TDO 20
“““““““““‘“""“""‘“““““““““““““‘““‘““““““““““‘“““““““““‘““““““““‘“""“"‘“““““““““““““““““““““““““““‘“““““““““ ::::::::CHANNELfl:::::::
134 133 132 131 130 129 128 127 126 125 1p4 123 122 121 120 119 118 117 116 115 ppm NUCL 13C

P1 12.20 usec

PL1 3.00 dB

SFO1 125.7464750 MHz

CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2.00 dB
PL12 17.70 dB
PL13 17.70 dB
SFO2 500.0355000 MHz
SI 32768
SF 125.7326483 MHz
e " wpmeiontaparp WDW EM
' Y 0

SSB
LB 10.00 Hz
GB 0

T T T T T T T T T T PC 100

T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

SQY-R-16

1

1

20150616
16.08
spect

5 mm PABBO BB-
zg30

32768
CDC13

16

1
10000.000
0.305176
1.6385000
181

50.000
6.00

673.2
1.00000000

CHANNEL fl1 ====

1H

13.00

2.00
500.0335010
16384
500.0300113
EM

0

0.30

0

2.00

Hz
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NAME SQY-R-16
EXPNO 2
PROCNO 1
Date_ 20150618
Time 20.13
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 1013
3d DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 1440
DW 15.300 usec
DE 6.00 usec
TE 673.2K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 10
======== CHANNEL f1 =======
NUC1 13C
T T T A gil 1%-383589(3
165 160 155 150 145 140 135 130 125 120 ppm SFO1 1257464750 MHz
======== CHANNEL {2 =======
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2.00dB
PL12 17.70 dB
PL13 17.70 dB
SFO2 500.0355000 MHz
Sl 32768
SF 125.7326463 MHz
WDW EM
SSB 0
B 10.00 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

SQY-R-4

1

1

20150428
14.50
spect

5 mm PABBO BB-
zg30

32768
CDC13

16

1
10000.000
0.305176
1.6385000
724

50.000
6.00

298.3
1.00000000

CHANNEL fl1 ====

1H

13.00

2.00
500.0335010
16384
500.0300113
EM

0

0.30

0

2.00

Hz
Hz
sec

usec
usec

secC

Hz
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NAME SQY-R-4
EXPNO 2
PROCNO 1
Date_ 20150428
Time 21.22
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 851
DS 2
SWH 32679.738 Hz
3e FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 512
DW 15.300 usec
DE 6.00 usec
TE 673.2 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
T N TDO 20
160 155 150 145 140 135 130 125 ppm || CHANNEL f1 =======
NUC1 13C
P1 12.20 usec
PL1 3.00dB
SFO1 125.7464750 MHz
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2.00 dB
PL12 17.70 dB
PL13 17.70 dB
SFO2 500.0355000 MHz
SI 32768
SF 125.7326476 MHz
WDW EM
SSB 0
B 10.00 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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NAME SQY-R-13
EXPNO 1
PROCNO 1
Date 20150601
Time 17.07
INSTRUM spect
PROBHD 5 mm PABBO BB-
3f PULPROG 2930
TD 32768
SOLVENT CDC13
NS 16
DS 1
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 912
DW 50.000 usec
DE 6.00 usec
TE 298.5 K
o o e e e D1 1.00000000 sec
[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ ' Do 1
8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.6 Ppm
======== CHANNEL fl ========
NUC1 1H
Pl 13.00 usec
PL1 2.00 dB
SFO1 500.0335010 MHz
l SI 16384
SF 500.0300115 MHz
WDW EM
SSB 0
T T T T T T T T T T 1B 0.30 Hz

5 4 3 2 1 0 ppm o 0

9 8 7 6
(T;T;fwkﬁngT\rj ) o
INCIEIEERNEE
IS IS == ==
RIS ISIRIRIEE
N[ N[N
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—161.507
77.252
76.999
76.745

_—155.227
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NAME SQY-R-13
EXPNO 2
PROCNO 1
Date_ 20150603
Time 20.49
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
3f TD 65536
SOLVENT CDCI3
NS 1000
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 512
DW 15.300 usec
DE 6.00 usec
TE 673.2K
D1 2.00000000 sec
di1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 20

P1 12.20 usec
L PL1 3.00 dB
160 155 150 145 140 135 130 125 120 ppn] SFOL1 1257464750 MHz

CPDPRG2  waltz16

NUC2 1H
PCPD2 80.00 usec
PL2 2.00 dB
PL12 17.70 dB
PL13 17.70 dB
SFO2  500.0355000 MHz
S 32768
SF 125.7326462 MHz
dokod ot 0
eI i AP Aottty b i oo, Al Ay - Ay Y AN A AT
Aite LB 10.00 Hz
GB 0
T T T T T T T T T T —PC 100

T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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7.617
7.600
7.583
7.575
7.567
7.560
7.545
7.473
7.458
7.450
7.434
7.420
7.405
7.390
7.257
7.229
7.211
6.984
6.970
6.954
6.465
6.450
2.486

e

3g
e e N R
7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.6 ppm
T T T T T T T T T T T T T T T T T T T
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm
oSO|H|N|o| H ~
cled e e —
Al ||l - ™

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

SQY-R-14

1

1

20150610
16.50
spect

5 mm PABBO BB-
zg30

32768
CDC13

16

1
10000.000
0.305176
1.6385000
362

50.000
6.00

298.5
1.00000000

CHANNEL f1
1H

13.00

2.00
500.0335010
16384
500.0300119
EM

0

0.30

0

2.00



155.176
146.204
139.312
136.268
133.434
131.132
129.672
129.332
129.191
129.027
128.842
128.455
126.760
126.289
125.887
125.375
123.560
122.132
118.402
77.238

76.984

76.731

21.485

TS ee— N/

N R [ [ [ [ [ [ [ [ Jroveee [ L R AN A [ [ [ Jroveee [ [
138 137 136 135 134 133 132 131 130 129 128 127 126 125 124 123 122 121 120 119 ppm

o A -

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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NAME SQY-R-14
EXPNO 2
PROCNO 1

Date_ 20150612

Time 11.37
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 3494

DS 2

SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 1030

DW 15.300 usec
DE 6.00 usec

TE 673.2K

D1 2.00000000 sec
d1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 20
======== CHANNEL 1 =======
NUC1 13C

P1 12.20 usec

PL1 3.00 dB

SFO1 125.7464750 MHz
======== CHANNEL 2 =======
CPDPRG2 waltz16
NUC2 1H

PCPD2 80.00 usec
PL2 2.00 dB

PL12 17.70 dB

PL13 17.70 dB
SFO2 500.0355000 MHz
Sl 32768

SF 125.7326462 MHz
WDW EM

SSB 0

LB 8.00 Hz

GB 0

PC 1.00



NAME SQY-R-22
EXPNO 1
PROCNO 1
Date 20150713
Time 19.14
INSTRUM spect
3h PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 16
DS 1
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 512
DW 50.000 usec
DE 6.00 usec
TE 673.2 K
\\\\\\ L D1 1.00000000 sec
7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 ppm TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 13.00 usec
PL1 2.00 dB
SFO1 500.0335010 MHz
ST 16384
SF 500.0300124 MHz
N WDW EM
SSB 0
LB 0.30 Hz
L O B B L B B B L B BN B AN IR GB 0
8.5 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm PC 2.00

8.0
SIEIACA =
S| |A|b|w|b|<|®|=
F:;ﬁjﬁjft]rfdtq
Aldlalalailal—l =l
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138.744
135.937
132.942
131.475
130.653
129.866
129.634
129.393
128.798
128.024
127.684
126.679
126.138
125.900
123.706
122.482
118.478

155.196

™
©
«
b=l
©
—

§

NAME SQY-R22
EXPNO 2
PROCNO 1
Date_ 20150717
Time 12.46
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™ 536
SOLVENT cDCI3
NS 3574
DS 2
SWH 32679.738 Hz
3h FIDRES  0.498653 Hz
AQ 1.0027661 sec
RG 512
DW 15.300 usec
DE 6.00 usec
TE 673.2 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA  1.89999998 sec
u TDO 10
=—======= CHANNEL f1 =======
NUC1 13C
P1 12.20 usec
L T L B B B N I PL1 3.00 dB
165 160 155 150 145 140 135 130 125 120 ppm SFOL  125.7464750 MHz
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2.00 dB
PL12 17.70 dB
PL13 17.70 dB
SFO2  500.0355000 MHz
sl 32768
SF 125.7326481 MHz
WDW EM
SSB 0
J \ LB 10.00 Hz
v *GB 0
PC 100
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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2.590
2.573
2.561
2.550
2.545

1569
=~ 1553

S28

3i
| | | | | | |
8.6 .4 8.2 8.0 7.8 7.6 7.4 ppm
TTTTTTTTTTTT T Tt T T R I B D I | T
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0  ppm

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

SQY-R-21
1

1

20150713
19.07
spect

5 mm PABBO BB-
zg30

32768
CDC13

16

1
10000.000
0.305176
1.6385000
512

50.000
6.00

673.2
1.00000000

CHANNEL f1 ====

1H

13.00

2.00
500.0335010
16384
500.0300115
EM

0

0.30

0

2.00

Hz



132.792
132.180
126.832
125.696
125.594
122.050
118.452

129.768
129.053

—162.092
——155.223
—147.231
129.190
128.829
77.235
76.982
76.728
29.656
——12.862
T11.343

/
\

NAME SQY-R-21
EXPNO 2
PROCNO 1
Date_ 20150717
Time 8.01
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zgpg30
536

D 65
. SOLVENT CDCI3
3i NS 1917
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 1440
Dw 15.300 usec
DE 6.00 usec
TE 673.2 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 10
======== CHANNEL f1 =======
L NUC1 13C
135 134 133 132 131 130 129 128 127 126 125 124 23 122 121 120 119 118 117 ppm pP1 12.20 usec
PL1 3.00dB
SFO1 125.7464750 MHz
======== CHANNEL f2 =======
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2.00 dB
PL12 17.70 dB
PL13 17.70 dB
SFO2 500.0355000 MHz
Sl 32768
SF 125.7326463 MHz
WDW EM
SSB 0
T T T T T T T T T T T T T T T T T T T LB 10.00 Hz
GB 0
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm  pe 100
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7.674
7.665
7.662
7.656
7.652
7.635
7.576
7.569
7.563
7.552
7.548
7.499
7.418
7.411
7.403
7.386
7.371
6.782
6.767
6.291
6.275
2.446

e BRUKER

NAME SQY-R-15
EXPNO 1
PROCNO 1
Date 20150604
Time 10.43
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
3k TD 32768
SOLVENT CDC13
NS 16
DS 1
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 456
DW 50.000 wusec
DE 6.00 usec
TE 673.2 K
g e provrren prorre prorre proverien provren prorre proverien provreen prorre e D1 1.00000000 sec
7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 ppm TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 13.00 usec
PL1 2.00 dB
SFO1 500.0335010 MHz
SI 16384
| l L I | sp 500.0300119 MHz
WDW EM
L L B I I I B I B B I A B BN IR BRI BRI B SSB 0
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm ég O~38 Hz
SZLESl 13 1§ N
—AMINIHIM — — (92]
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129.425
129.270
128.962
128.903
128.412
126.758
125.872
123.586
123.307
123.089
118.901

N

77.242
76.989
76.735
——22.003

\TSSSSSeE— N

NAME SQY-R-15
EXPNO 2
PROCNO 1
Date_ 20150607
Time 19.07
INSTRUM spect
3k PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 3583
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 512
DwW 15.300 usec
DE 6.00 usec
TE 673.2K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
I ' ' ' o ' ' ' ' I ' ' ' ' I ' ' ' ' I ' ' ' ' I ' ' ' TDO 20
145 140 135 130 125 120 ppm
—======= CHANNEL f1 =======
NUC1 13C
P1 12.20 usec
PL1 3.00 dB
SFO1 125.7464750 MHz
======== CHANNEL 2 =======
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2.00dB
PL12 17.70 dB
PL13 17.70 dB
SFO2 500.0355000 MHz
1 J — . Sl 32768
SF 125.7326485 MHz
WDW EM
SSB 0
LB 10.00 Hz
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppmg’E 1 r?n
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7.863
7.677
7.670
7.667
7.584
7.569
7.555
7.424
7.417
7.409
7.405
7.387
7.372
7.257
7.252
7.235
6.157
2191

TR BRUKER

O NAME SQY-R-19
1

EXPNO
Me y PROCNO 1
Date 20150616
O — O Time 16.13
N~ 7S INSTRUM spect
PROBHD 5 mm PABBO BB-
31 PULPROG zg30
TD 32768
SOLVENT CDC13
NS 16
DS 1
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6385000 sec
RG 181
DW 50.000 usec
DE 6.00 usec
TE 673.2 K
| | | | | | | D1 1.00000000 sec
7.9 7.8 7.7 7.6 7.5 7.4 7.3 ppm  TDO 1
——————=— CHANNEL f1 ========
NUC1 11
Pl 13.00 usec
PL1 2.00 dB
SFO1 500.0335010 MHz
l k ST 16384
ﬂJL\lL [ SF 500.0300119 MHz
WDW EM
T T T T T T T [ [ T [ [ T [ [ [ T [ [ [ [ [ SSB 0
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm EE O~38 Hz
SS8S|S > S
OINIMIN | o o
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145.593
136.432
133.374
131.543
130.972
130.024
129.401
129.143
128.882
128.384
126.748
126.292
125.823
124.043
117.920
77.251

76.997

76.743

21.483

[se]
©
—
™
Lo
—

%

NAME SQY-R-19
EXPNO 2
PROCNO 1
Date_ 20150618
Time 21.43
INSTRUM spect
PROBHD 5 mm PABBO BB-
3l PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 579
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 1440
DW 15.300 usec
DE 6.00 usec
TE 673.2K
D1 2.00000000 sec
G o T T T T T TR TR - di1 0.03000000 sec
133 132 131 130 129 128 127 126 125  ppm ?E'C;TA 1'891%99998 sec
======== CHANNEL f1 =======
NUC1 13C
P1 12.20 usec
PL1 3.00 dB
SFO1 125.7464750 MHz
======== CHANNEL {2 =======
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2.00 dB
PL12 17.70 dB
PL13 17.70 dB
SFO2 500.0355000 MHz
Sl 32768
SF 125.7326493 MHz
iy v WDW EM
SSB 0
LB 10.00 Hz
GB 0
PC 1 00

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

SQY-R-17

1

1

20150604
10.48
spect

5 mm PABBO BB-
zg30

32768
CDC13

16

1
10000.000
0.305176
1.6385000
456

50.000
6.00

673.2
1.00000000

2.00
500.0335010
16384
500.0300107
EM

0

0.30

0

2.00



OO ONOSTANTN~NOODDH ON M
OCANNOANLMOTdONANSTNOSTN~NOST M 0
ANQNANNOMOHIOROBNARNG &
OCUOUUOULSSOMOMOANNNNNNAAAAAA o
L B B e B B B B I I B B e I B B I B B | T
AN 2z 'BRUKER
YT
NAME SQY-R-17
EXPNO 2
PROCNO 1
z Date_ 20150607
Time 17.55
_ INSTRUM spect
N S PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536 |
SOLVENT CDCI3
3m NS 1427
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 512
DwW 15.300 usec
DE 6.00 usec
TE 673.2 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
Co e e TR0 20
155 150 145 140 135 130 125 120 115 ppm ==—=—=== CHANNEL fl ======:
NUC1 13C
P1 12.20 usec
PL1 3.00dB
SFO1 125.7464750 MHz
======== CHANNEL {2 =======
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2.00dB
PL12 17.70dB
PL13 17.70dB
SFO2 500.0355000 MHz
Sl 32768
SF 125.7326485 MHz
WDW EM
SSB 0
LB 10.00 Hz
e d o w o A epmeaninns B 0
PC 100

T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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7.9 7.8 7.7 7.6 7.5 7.4 7.3 ppm

Y T

ppm

S36

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

SQY-R-20
1

1

20150616
16.17
spect

5 mm PABBO BB-
zg30

32768
CDC13

16

1
10000.000
0.305176
1.6385000
456

50.000
6.00

673.2
1.00000000

CHANNEL f1
1H

13.00

2.00
500.0335010
16384
500.0300107
EM

0

0.30

0

2.00

Hz
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O NAME SQY-R-20
EXPNO 2
PROCNO 1
Cl Date_ 20150618
7 Time 16.54
INSTRUM spect
— PROBHD 5 mm PABBO BB-
N S PULPROG zgpg30
TD 65536
SOLVENT CDCI3
3n NS 09
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 1440
DW 15.300 usec
DE 6.00 usec
TE 673.2K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 10
======== CHANNEL f1 =======
NUC1 13C
P1 12.20 usec
PL1 3.00dB
SFO1 125.7464750 MHz
I I I I I ' I I I I
160 155 150 145 140 135 130 125 120 ppm  ======== CHANNEL {2 =======
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2.00dB
PL12 17.70 dB
PL13 17.70 dB
SFO2 500.0355000 MHz
SI 32768
SF 125.7326463 MHz
WDW EM
SSB 0
LB 10.00 Hz
B 0
PC 1.00
T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

S37



N

7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.6 6.5 ppm
—AA_AJ_M | A
A A N L A I I A |
8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

SQY-R-7

1

1
20150515
15.41
spect

5 mm PABBO BB-
zg30
32768
CDC13

16

1
10000.000
0.305176
1.6385000
645
50.000
6.00
673.2
1.00000000
1

500.0335010
16384
500.0300110
EM

0

0.30

0

2.00
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NAME SQY-R-
EXPNO 2

= PROCNO 1
Date_ 20150518
Time 19.09
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zgpg30
36

TD 655

30 SOLVENT CDCI3
NS 10000
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 322
Dw 15.300 usec
DE 6.00 usec
TE 673.2 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec

I ' I ' I ' I ' I ' I ' I ' I ' I ' I ' I ' I ' TDO 20
136 134 132 130 128 126 124 122 120 118 116 114 ppm

======== CHANNEL f1 =======
NUC1 13C
P1 12.20 usec
PL1 3.00dB
SFO1 125.7464750 MHz
======== CHANNEL 2 =======
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2.00dB
PL12 17.70 dB
PL13 17.70 dB

SFO2 500.0355000 MHz

SI 32768
SF 125.7326459 MHz
WDwW EM

0

SSB

LB 10.00 Hz
GB 0

PC 1.00

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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3p
L L L 0
7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.6 6.5 ppm
IR T T T T T T T T T T
80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

SQY-R-6

1

1

20150514
16.31
spect

5 mm PABBO BB-
zg30

32768
CDC13

16

1
10000.000
0.305176
1.6385000
645

50.000
6.00

673.2
1.00000000

CHANNEL f1
1H

13.00

2.00
500.0335010
16384
500.0300113
EM

0

0.30

0

2.00

Hz
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NAME SQY-R-6
EXPNO 2
PROCNO 1
Date_ 20150515
Time 18.37
INSTRUM spect
PROBHD 5 mm PABBO BB-
3 PULPROG zgpg30
p D 65536
SOLVENT cDCI3
NS 1531
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 512
Dw 15.300 usec
DE 6.00 usec
TE 673.2K
D1 2.00000000 sec
d11l 0.03000000 sec
DELTA  1.89999998 sec
oy AN "t N e C | o TDO 20
160 155 150 145 140 135 130 125 ppm
== CHANNEL f1 =======
13C
12.20 usec
3.00 dB
125.7464750 MHz
======== CHANNEL 2 =======
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2.00 dB
PL12 17.70 dB
PL13 17.70 dB
SFO2  500.0355000 MHz
S| 32768
] | L SF 125.7326459 MHz
o ’ s ) A -, P Y S ST sy IVCAWA Y ¥ 4 V. EM
SSB 0
LB 10.00 Hz
T T T T T T T T T T T T T T T T T T T T &8 0
200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 Bom 1.00
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3q
| | | | | | | | |
8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 ppm
A Jk-,
SN I I I L A L M B B
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm

BoH B
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

SQY-R-5

1

1
20150507
15.25
spect

5 mm PABBO BB-
zg30
32768
CDC13

16

1
10000.000
0.305176
1.6385000
645
50.000
6.00
298.0
1.00000000
1

CHANNEL f1
1H

13.00

2.00
500.0335010
16384
500.0300109

EM

0

0.30

0
2.00

Hz
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NAME SQY-R-
EXPNO 2
PROCNO 1
Date_ 20150510
Time 23.16
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 10000
3q DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 4100
DW 15.300 usec
DE 6.00 usec
TE 673.2K
D1 2.00000000 sec
di1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 10
======== CHANNEL 1 =======
NUC1 13C
e e P1 12.20 usec
160 155 150 145 140 135 130 125 120 ppm g,lEél 1253."7%%2?50 MHz
======== CHANNEL 2 =======
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2.00dB
PL12 17.70 dB
PL13 17.70 dB
SFO2 500.0355000 MHz
Sl 32768
SF 125.7326413 MHz
WDW EM
SSB 0
B 10.00 Hz
GB 0
PC 1.00

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 90 80 70 60 50 40 30 20 10 ppm

S43



8.571
7.997
7.980
7.703
7.694
7.644
7.627
7.476
7.461
7.445
7.435
7.428
7.420
7.261
6.989
6.973
6.958
6.429
6.413

e

8.1 8.0 7.9 7.8 7.7 7.6 7.5

3.992

_— COOMe
~ O
S
3r

7.4 )

.3 7.2 7.1 7.0 ppm

—-0.001

S44
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

SQY-R-23

1

1

20151203
17.22
spect

5 mm PABBO BB-
zg30

32768
CDC13

16

1
10000.000
0.305176
1.6385000
812

50.000
6.00

673.2
1.00000000

CHANNEL f1
1H

13.00

2.00
500.0335010
16384
500.0300097
EM

0

0.30

0

2.00

Hz
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137 136 135 134 133 132 131 130 129 128 127 126 [125 124 123 122 121 120 119 ppm
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190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

S45

NAME SQY-R-23
EXPNO 2
PROCNO 1
Date_ 20151207
Time 22.46
INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 10000

DS 2

SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 4100

DW 15.300 usec
DE 6.00 usec
TE 673.2 K

D1 2.00000000 sec
di1 0.03000000 sec

DELTA 1.89999998 sec
TDO 20
======== CHANNEL fl =======
NUC1 13C

P1 12.20 usec

PL1 3.00 dB

SFO1 125.7464750 MHz
======== CHANNEL {2 =======
CPDPRG2 waltz16
NUC2 1H

PCPD2 80.00 usec
PL2 2.00 dB

PL12 17.70 dB

PL13 17.70 dB
SFO2 500.0355000 MHz
SI 32768

SF 125.7326428 MHz
WDW EM

SSB 0

LB 10.00 Hz

GB 0

PC 1.00



NAME SQY-R-8
EXPNO 1
PROCNO 1
Date 20150515
Time 15.47
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 16
DS 1
SWH 10000.000 Hz
FIDRES 0.305176 Hz
20 1.6385000 sec
RG 1030
DW 50.000 usec
DE 6.00 usec
TE 673.2 K
| | | | | | | | | D1 1.00000000 sec
8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 ppm TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 13.00 usec
PL1 2.00 dB
SFO1 500.0335010 MHz
Lu ST 16384
L SF 500.0300110 MHz
WDW EM
S A A I M A I I IR I I B SSB 0
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm EB 0.30 Hz

B 0
589 [ 9 ) o
N =t P = S
Qi o <
il ol | —i
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NAME SQY-R-8
EXPNO 2
PROCNO 1
Date_ 20150520
Time 10.21
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 29pg30
TD 65536
SOLVENT CDCI3
NS
3s DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 456
DW 15.300 usec
DE 6.00 usec
TE 300.1 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 10
======== CHANNEL f1 =======
e | NUC1 13C
155 150 145 140 135 130 125 120 ppm P1 12.20 usec
PL1 3.00 dB
SFO1 125.7464750 MHz
== = CHANNEL f2 ==
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2.00dB
PL12 17.70 dB
PL13 17.70 dB
SFO2 500.0355000 MHz
Sl 32768
SF 125.7326413 MHz
WDW EM
SSB 0
WWMWMWWWWMWL«W B 8.00 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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7.703
7.687
7.674
7.667
7409
7.405
7.261
7.224
7.207
6.960
6.945
6.930
6.404
6.388
2.523

[ee]
—
P <
~

N

7.473
7.457
7.434

3t
7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.6 6.5 ppm
____UJA_A A
| S A A I I IR IR I B
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

TE

SQY-R-2
1

1

20150413
16.18
spect

5 mm PABBO BB-
zg30

32768
CDC13

16

1
10000.000
0.305176
1.6385000
724

50.000
6.00

673.2
1.00000000

CHANNEL f1
1H

13.00

2.00
500.0335010
16384
500.0300098
EM

0

0.30

0

2.00

Hz
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[ NS = N3 I 7 BRUKER
NAME SQY-R-2
EXPNO 2
PROCNO 1
Date_ 20150414
Time 20.37
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CDCI3
3t NS 15934
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 2580
DW 15.300 usec
DE 6.00 usec
TE 673.2 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA  1.89999998 sec
TDO 20
======== CHANNEL f1
NUC1 13C
P1 12.20 usec
PL1 3.00 dB
SFO1 125.7464750 MHz
| | | | | | | | | ‘ | ‘ | ‘ | ‘ | ‘ | | ‘ ======== CHANNEL {2
146 144 142 140 138 136 134 132 130 108 126 124 122 120 118 ppm CE@;’RGZ Vi'altzlﬁ
PCPD2 80.00 usec
PL2 2.00 dB
PL12 17.70 dB
PL13 17.70 dB
SFO2 500.0355000 MHz
Sl 32768
SF 125.7326484 MHz
WDW EM
SSB 0
v F— N JL...MB 10.00 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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2.003

-0.000

T w w w w T T
8.5 6.0 55

dam 4

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

SQY-R-10

1

1

20150525
11.11
spect

5 mm PABBO BB-
zg30

32768
CDC13

16

1
10000.000
0.305176
1.6385000
575

50.000
6.00

673.2
1.00000000

500.0335010
16384
500.0300116
EM

0

0.30

0

2.00

Hz
Hz
sec

usec
usec

secC

Hz
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NAME SQY-R'10
EXPNO 2
PROCNO 1
Date_ 20150526
Time 15.13
INSTRUM spect
PROBHD 5mm PABBO BB-
PULPROG 2gpg30
™ 65536
SOLVENT cDCI3
NS 222
DS 2
SWH 32679.738 Hz
FIDRES  0.498653 Hz
AQ 1.0027661 sec
RG 4100
Dw 15.300 usec
DE 6.00 usec
TE 673.2 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA  1.89999998 sec
TDO 10
======== CHANNEL f1 =======
! ! | ! ! ! ! | ! ! ! ! | ! ! ! ! | ! ! ! ! | ! ! ! ! | ! ! ! ! | ! ! ! ! | ! ! ! ! | ! ! ! NUC1 13C
160 155 150 145 140 135 130 125 120 ppm E&l 1%%8 sec
SFO1  125.7464750 MHz
== = CHANNEL f2 ==
CPDPRG2  waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2.00 dB
PL12 17.70 dB
PL13 17.70 dB
SFO2  500.0355000 MHz
Si 32768
SF 125.7326466 MHz
WDW EM
SSB 0
” P . B 10.00 Hz
GB 0
PC 1.00
T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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RSN RS s IR

3v 3v

trrrrpreeny B R B tretprererernrprene e I e e e R
7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.6 6.5 6.4 ppm

AAAAQUKJAJ\'A Ju 1

N R R D L L D A B T T A A D R D |
80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 ppm
Sdl=l1"el[*2] (2] [=] N~ o o

S5|N|B|B[B|  |S|in 3| @

O~ INIWn A —A|O o i

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

SQY-R-18
1

1
20150610
16.55
spect

5 mm PABBO BB-
zg30
32768
CDC13

16

1
10000.000
0.305176
1.6385000
575
50.000
6.00
298.6
1.00000000
1

CHANNEL f1
1H

13.00

2.00
500.0335010
16384
500.0300119
EM

0

0.30

0

2.00

Hz



—2.448

—1.964
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

SQY-R-11
1
1
20150528
15.38
spect
5 mm PABBO BB-
zg30
32768
CDC13
16
1
10000.000 Hz
0.305176 Hz
1.6385000 sec
724
50.000 usec
6.00 usec
673.2 K
1.00000000 sec

CHANNEL f1l ========

1H
13.00 usec
2.00 dB
500.0335010 MHz
16384
500.0300113 MHz
EM
0
0.30 Hz
0
2.00
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NAME SQY-R-11
EXPNO 2
PROCNO 1
Date_ 20150528
Time 20.19
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CDCI3
NS 1042
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 512
DW 15.300 usec
DE 6.00 usec
TE 673.2 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 20
P1 12.20 usec
PL1 3.00dB
FO1 125.7464750 MHz
| ' ' ' ' | ' ' ' ' | ' ' ' ' | ' ' ' ' | ' ' ' | ' ' i
145 140 135 130 125 120 ppnﬁﬁggRGz "i’ﬁ“zm
PCPD2 80.00 usec
PL2 2.00dB
PL12 17.70 dB
PL13 17.70 dB
SFO2 500.0355000 MHz
SI 32768
SF 125.7326461 MHz
e . Nermr e pnsaran ety WWMWMJ%JWWWWDW EM
SSB 0
LB 10.00 Hz
GR 0
T T T T T T T T T T T T T T T T T PC 100
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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7.514
7.486
7.479
7.473
7.457
7.442
7.410
7.408
7.329
7.314
7.298
7.069
7.053
7.038
6.801
6.784
3.670

4
§

Ph
=
X
N SOOMe
H
4a
“““ 1 e e e N R A
8.3 8.2 8.1 8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 ppm
L N I IR R B T
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 ppm
A [N (N[O
SIS EARARSISISIG
Ol IOl ININ A [

:
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

SQY-R-9

1

1

20150520
15.32
spect

5 mm PABBO BB-
zg30

32768
CDC13

16

1
10000.000
0.305176
1.6385000
1030
50.000
6.00

673.2
1.00000000

CHANNEL f1
1H

13.00

2.00
500.0335010
16384
500.0300113
EM

0

0.30

0

2.00

Hz
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Ph
=
(0]
)J\ NAME SQY-R-
EXPNO 2
N SOOMe PROCNO 1
H Date_ 20150523
4 Time 9.11
a INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CcDCI3
NS
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 1440
DW 15.300 usec
DE 6.00 usec
TE 298.9 K
D1 2.00000000 sec
di1l 0.03000000 sec
DELTA 1.89999998 sec
TDO 10
======== CHANNEL f1 =======
NUC1 13C
P1 12.20 usec
T S . PL1 3.00 dB
140 135 130 125 120 115 ppm SFO1  125.7464750 MHz
======== CHANNEL 2 =======
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2.00 dB
PL12 17.70 dB
PL13 17.70 dB
J SFO2 500.0355000 MHz
Sl 32768
| | il | SF 125.7326468 MHz
WbHw EM
SSB 0
LB 10.00 Hz
T T T T T T T T T T T T T T T T T T T T GB 0
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm 100

S56



3.702

7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 ppm

L i

2.435

J

9

L A E R B
95 90 85 80 7.

5 7.0 65
OOIT || |0 | |©O|d ™
RIS SIS ]S, S
Olo|lHIHINIH NN o

B R D B I |
6.0 55 50 45 40 35 30 25 20 15 10 0.5 ppm

g

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

SQY-4b

1

1

20150814
10.55
spect

5 mm PABBO BB-
zg30

32768
CDC13

8

1
10000.000
0.305176
1.6385000
456

50.000
6.00

298.6
2.00000000

CHANNEL fl1 ====

1H

13.00

2.00
500.0335010
16384
500.0300000
EM

0

0.30

0

4.00

Hz
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(0] NAME SQY-
)j\ EXPNO 2
PROCNO 1
” SOOMG Date_ 20150821
4b Time 18.44
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CDCI3
NS 3003
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 287
DwW 15.300 usec
DE 6.00 usec
TE 302.0K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 10
======== CHANNEL f1 =======
NUC1 13C
P1 12.20 usec
L I o o e PL 3.00dB
145 140 135 130 125 120 115 110 ppm SFO1 125.7464750 MHz
======== CHANNEL f2 =======
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2.00dB
PL12 17.70 dB
PL13 17.70 dB
SFO2 500.0355000 MHz
Sl 32768
SF 125.7326466 MHz
cAnmemmntV DW EM
SSB 0
LB 10.00 Hz
T T T T T T T T T T T T T T T T T T T GB 0
PC 100
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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6.796
3.688

F
L3

N/H\S—*<::>F—0Me

H
4c
| | | | | |

7.8 7.6 7.4 7.2 7.0 6.8 ppm

12 11 10 5 4 3 2 ppm

NAME SQY-4cC
EXPNO 1
PROCNO 1
Date 20150821
Time 11.27
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 16
DS 1
SWH 10000.000
FIDRES 0.305176
AQ 1.6385000
RG 645
DW 50.000
DE 6.00
TE 299.0
D1 1.00000000
TDO 1
======== CHANNEL fl ====
NUC1 1H
Pl 13.00
PL1 2.00
SFO1 500.0335010
ST 16384
SF 500.0300112
WDW EM
SSB 0
LB 0.30
GB 0
PC 2.00

Hz



120.705
119.179
118.208
115.259
111.481

——165.431
—161.136
——84.598
77.245
76.991
76.737
——55.216

Q

AN

Iz
/Eo

m

o

5

e

T T A N
140 138 136 134 132 130 128 126 124 122 120 118 116 114 ppm

e |

1 |

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

S60

NAME SQY-
EXPNO 2
PROCNO 1
Date_ 20150828
Time 11.44
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CDCI3
NS 3929
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 287
DwW 15.300 usec
DE 6.00 usec
TE 299.9 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 10
======== CHANNEL 1 =======
NUC1 13C
P1 12.20 usec
PL1 3.00dB
SFO1 125.7464750 MHz
—======= CHANNEL {2 =======
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2.00dB
PL12 17.70 dB
PL13 17.70 dB
SFO2 500.0355000 MHz
SI 32768
SF 125.7326466 MHz
MW EM
SSB 0
LB 8.00 Hz
0
C 100
ppm



