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Molecular structure and crystallographic data of 30
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Figure S1. X-ray crystal structure of 30

Table S1. Crystal data and structure refinement for 30

Formula C39H31NO,P;
CCDC number 1503930
Formula weight 607.59
Temperature (K) 173.1500
Wavelength (A) 0.71073

Crystal system Monoclinic
Space group P121/m1

Unit cell dimensions a=11.651(4) A

b=11.8143) A
¢ =23.050(7) A

Volume 3110.4(15) A’

Z 4

Density (calculated) 1.297 Mg/m3

Absorption coefficient 0.176 mm’'

F(000) 1272

Crystal size 0.352 x 0.317 x 0.249 mm’
Theta range for data collection 1.945 to 27.490°.

Index ranges -15<=h<=15, -15<=k<=15, -28<=1<=29
Reflections collected 20013

Independent reflections 7006 [R(int) = 0.0456]
Completeness to theta = 26.000° 98.8 %

Absorption correction Semi-empirical from equivalents
Max. and min. transmission 1.00000 and 0.89032
Refinement method Full-matrix least-squares on F
Data / restraints / parameters 7006 /0 /401

Goodness-of-fit on F’ 1.230

Final R indices [[>2sigma(I)] R;=0.0718, wR, =0.1217

R indices (all data) R;=0.0812, wR, =0.1258
Extinction coefficient n/a

Largest diff. peak and hole 0.280 and -0.371 e.A”
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General methods

Unless noted, all commercial reagents and solvents 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 '3C NMR spectra were recorded on 125 MHz by using a
Bruker Avance 500 spectrometer. Chemical shifts were reported in parts per million (J) relative to
tetramethylsilane (TMS). Mass spectras were obtained on an Ultima Global spectrometer with an
ESI source. The X-ray single-crystal diffraction was performed on Saturn 724+ instrument. Silica
gel (200-300 mesh) for column chromatography and silica GF254 for TLC were produced by
Qingdao Marine Chemical Company (China). The analysis of elemental sulfur was performed on
a JSM-6700F scanning electron microscope (SEM) equipped with a X-MaxN-80 energy dispersive
X-ray spectrometer (EDS).

Preparation of starting materials

Aryl isothiocyanates' and phosphine oxides? were prepared according to the literatures.

General procedure for the synthesis of bisphosphinoylaminomethanes 3

To a 15 mL sealed tube was charged with a mixture of isothiocyanate 1 (0.4 mmol) and phosphine

oxide 2 (0.8 mmol). The reaction mixture was stirred at 110 °C for 6 h. After completion, the

mixture was cooled to room temperature, added with EtOAc (1.0 mL), and stirred for 15 min. The

crude solid was then filtered and washed with EtOAc. After dried in vacuum, the product 3 was

obtained as a solid.

(Phenylaminomethylene)bis(diphenylphosphine oxide) (3a)?

©/ Y Ph
o//RP‘hPh

3a

Following the general procedure, 3a was isolated as a white solid from phenyl isothiocyanate 1a
(54 mg, 0.4 mmol) and diphenylphosphine oxide 2a (162 mg, 0.8 mmol). Mp 230-232 °C; R, =
0.25 (DCM/MeOH = 30:1 v/v); 142 mg, 70% yield.

IH NMR (CDCl;, 500 MHz): § 7.66—7.94 (m, 8H), 7.23—7.46 (m, 12H), 6.83—6.91 (m, 2H),
6.51-6.61 (m, 1H), 6.21-6.33 (m, 2H), 4.97-5.31 (m, 1H), 4.64 (s, 1H). 3C NMR (125 MHz,
CDCl;): §146.0 (s, 1C), 131.9 (s, 4C), 131.8 (t, J=4.3 Hz, 4C), 131.6 (t, J = 4.7 Hz, 4C), 131.1
(dd, J=101.5, 46.8 Hz, 4C), 128.8 (s, 2C), 128.3 (d, J = 4.9 Hz, 4C), 128.2 (d, J = 5.0 Hz, 4C),
119.1 (s, 1C), 114.0 (s, 2C), 56.9 (t, J = 64.9 Hz, 1C). HRMS (ESI-TOF, [M + H]"): calcd for
C;31HsNO,P,, 508.1589, found 508.1589.
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Methyl 4-((bis(diphenylphosphoryl)methyl)amino)benzoate (3b)
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Following the general procedure, 3b was isolated as a white solid from methyl 4-
isothiocyanatobenzoate 1b (77 mg, 0.4 mmol) and diphenylphosphine oxide 2a (162 mg, 0.8
mmol). Mp 270-272 °C; R,= 0.20 (DCM/MeOH = 20:1 v/v); 197 mg, 87% yield.

'H NMR (CDCl;, 500 MHz): 6 7.73-7.87 (m, 8H), 7.46-7.66 (m, 2H), 7.17-7.45 (m, 12H),
6.26-6.36 (m, 2H), 5.61 (s, 1H), 5.23-5.35 (m, 1H), 3.79 (s, 3H). 13C NMR (125 MHz, CDCl;):
0166.9 (s, 1C), 149.7 (s, 1C), 132.2 (s, 4C), 131.7 (s, 4C), 131.4 (s, 4C), 130.9 (s, 2C), 130.5 (dd,
J=103.7, 86.3 Hz, 4C), 128.3 (s, 8C), 119.9 (s, 1C), 112.5 (s, 2C), 55.7 (t, /= 63.8 Hz, 1C), 51.6
(s, 1C). HRMS (ESI-TOF, [M + Na]*): calcd for C33H,0NO4NaP,, 588.1470, found 588.1474.
(4-Acetylphenylaminomethylene)bis(diphenylphosphine oxide) (3¢)
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Following the general procedure, washed with petroleum ether/EtOAc (3: 1), 3¢ was isolated as a
white solid from 1-(4-isothiocyanatophenyl)ethan-1-one 1e¢ (71 mg, 0.4 mmol) and
diphenylphosphine oxide 2a (162 mg, 0.8 mmol). Mp 214-216 °C; R, = 0.25 (DCM/MeOH =
20:1 v/v); 182 mg, 83% yield.
'H NMR (CDCl;, 500 MHz): 6 7.62-8.01 (m, 8H), 7.49-7.62 (m, 2H), 7.19-7.48 (m, 12H),
6.32-6.37 (m, 2H), 5.41 (s, 1H), 5.21-5.30 (m, 1H), 2.41 (s, 3H). 3C NMR (125 MHz, CDCls):
0196.3 (s, 1C), 149.9 (s, 1C), 132.2 (s, 4C), 131.7 (s, 4C), 131.4 (s, 4C), 130.4 (s, 1C), 130.1 (s,
2C), 129.6 (s, 1C), 128.4 (s, 8C), 128.1 (s, 1C), 112.5 (s, 4C), 55.7 (t, J = 64.3 Hz, 1C), 26.0 (s,
1C). HRMS (ESI-TOF, [M + H]*): calcd for C33H30NO;P,, 550.1695, found 550.1696.
(4-Cyanophenylaminomethylene)bis(diphenylphosphine oxide) (3d)
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Following the general procedure, 3d was isolated as a white solid from 4-
isothiocyanatobenzonitrile 1d (64 mg, 0.4 mmol) and diphenylphosphine oxide 2a (162 mg, 0.8
mmol). Mp 264-266°C; R,= 0.30 (DCM/MeOH = 10:1 v/v); 162 mg, 76% yield.

'H NMR (CDCl;, 500 MHz): 6§ 7.70—7.84 (m, 8H), 7.22—7.47 (m, 12H), 7.03—7.17 (m, 2H),
6.25-6.40 (m, 2H), 5.23-5.65 (m, 1H), 5.11-5.22 (m, 1H). 3C NMR (125 MHz, CDCl;3): §
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149.3 (s, 1C), 133.1 (s, 2C), 132.2 (s, 4C), 131.7 (s, 4C), 131.3 (s, 4C), 129.9 (dd, J = 106.1, 15.3
Hz, 4C), 128.4 (s, 8C), 119.6 (s, 1C), 113.3 (s, 2C), 100.8 (s, 1C), 56.0 (t, J = 63.3 Hz, 1C).
HRMS (ESI-TOF, [M + Na]"): calcd for C3,H,4N,0,NaP,, 555.1367, found 555.1371.

(4-Trifluoromethylphenylaminomethylene)bis(diphenylphosphine oxide) (3e)
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Following the general procedure, 3e was isolated as a white solid from 1-isothiocyanato-4-
(trifluoromethyl)benzene 1e (92 mg, 0.4 mmol) and diphenylphosphine oxide 2a (162 mg, 0.8
mmol). Mp 270-272 °C; Ry = 0.15 (DCM/MeOH = 30:1 v/v); 189 mg, 82% yield. '"H NMR
(CDCl;, 500 MHz): 67.60—8.00 (m, 8H), 7.27-7.46 (m, 12H), 7.07-7.14 (m, 2H), 6.24-6.46 (m,
2H), 5.10-5.24 (m, 1H), 5.03 (s, 1H). 3C NMR (125 MHz, CDCl;): 6 148.6 (s, 1C), 132.1 (s,
4C), 131.7 (s, 4C), 131.4 (s, 6C), 130.5 (s, 1C), 129.8 (s, 1C), 128.3 (s, 8C), 126.1 (s, 2C), 124.4
(d, Jrc = 270.2 Hz, 1C), 120.3 (d, Jrc = 35.6 Hz, 1C), 113.0 (s, 2C), 56.3 (t, Jpc = 63.6 Hz, 1C).
HRMS (ESI-TOF, [M + H]*"): caled for C3,H,7F3NO,P,, 576.1463, found 576.1464.
(4-Nitrophenylaminomethylene)bis(diphenylphosphine oxide) (3f)
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Following the general procedure, 3f was isolated as a yellow solid from I-isothiocyanato-4-
nitrobenzene 1f (72 mg, 0.4 mmol) and diphenylphosphine oxide 2a (162 mg, 0.8 mmol). Mp
263-265 °C; R;=0.30 (DCM/MeOH = 15:1 v/v); 172 mg, 78% yield.

'H NMR (CDCl3, 500 MHz): § 7.56-8.01 (m, 10H), 7.17-7.52 (m, 12H), 6.28—6.42 (m, 2H),
5.69 (s, 1H), 5.16-5.28 (m, 1H). 3C NMR (125 MHz, CDCl;): 6§ 151.4 (s, 1C), 139.4 (s, 1C),
132.4 (s, 4C), 131.8 (s, 4C), 131.4 (s, 4C), 129.9 (dd, J = 102.7, 26.9 Hz, 4C), 128.5 (s, 8C), 125.6
(s, 2C), 112.3 (s, 2C), 56.2 (t, J = 62.8 Hz, 1C). HRMS (ESI-TOF, [M + Na]*): caled for
C;31Hy6N,04NaP,, 575.1265, found 575.1268.

(4-Fluorophenylaminomethylene)bis(diphenylphosphine oxide) (3g)
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Following the general procedure, 3g was isolated as a white solid from 1-fluoro-4-
isothiocyanatobenzene 1g (61 mg, 0.4 mmol) and diphenylphosphine oxide 2a (162 mg, 0.8
mmol). Mp 220-222 °C; R,= 0.20 (DCM/MeOH = 30:1 v/v); 158 mg, 75% yield.
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'"H NMR (CDCl;, 500 MHz): 67.60-8.00 (m, 8H), 7.26—7.56 (m, 12H), 6.42—6.75 (m, 2H), 6.21
(s, 2H), 4.93-5.08 (m, 1H), 4.56 (s, 1H). 13C NMR (125 MHz, CDCL): 6 156.5 (d, Jrc = 237.4
Hz, 1C), 142.7 (s, 1C), 132.0 (s, 4C), 131.9 (s, 4C), 131.5 (s, 4C), 131.0 (dd, Jpc = 103.1, 64.4 Hz,
4C), 128.3 (s, 10C), 115.4 (d, Jrc = 20.9 Hz, 2C), 58.4 (t, Jpc = 64.3 Hz, 1C). HRMS (ESI-TOF,
[M + HJ"): caled for C3H,;FNO,P,, 526.1496, found 526.1496.
(4-Chlorophenylaminomethylene)bis(diphenylphosphine oxide) (3h)
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Following the general procedure, 3h was isolated as a white solid from 1-chloro-4-
isothiocyanatobenzene 1h (68 mg, 0.4 mmol) and diphenylphosphine oxide 2a (162 mg, 0.8
mmol). Mp 230-232 °C; R;= 0.30 (DCM/MeOH = 30:1 v/v); 160 mg, 74% yield.

'H NMR (CDCl;, 500 MHz): 6 7.75-7.87 (m, 8H), 7.27-7.48 (m, 12H), 6.69-6.98 (m, 2H),
6.18-6.28 (m, 2H), 5.02-5.13 (m, 1H), 4.80 (s, 1H). 13C NMR (125 MHz, CDCl;): 5 144.8 (s,
1C), 132.0 (s, 4C), 131.8 (s, 4C), 131.4 (s, 4C), 130.9 (dd, J = 101.7, 76.8 Hz, 4C), 128.6 (s, 2C),
128.3 (s, 8C), 123.6 (s, 1C), 115.0 (s, 2C), 57.4 (t, J = 64.3 Hz, 1C). HRMS (ESI-TOF, [M + H]"):
calcd for C3;H,7CINO,P,, 542.1200, found 542.1202.
(4-Bromophenylaminomethylene)bis(diphenylphosphine oxide) (3i)
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Following the general procedure, 3i was isolated as a white solid from 1-bromo-4-
isothiocyanatobenzene 1i (86 mg, 0.4 mmol) and diphenylphosphine oxide 2a (162 mg, 0.8 mmol).
Mp 245-247 °C; R,= 0.30 (DCM/MeOH = 30:1 v/v); 180 mg, 77% yield.

'H NMR (CDCl;, 500 MHz): 6 7.67-7.94 (m, 8H), 7.25-7.50 (m, 12H), 6.82—7.09 (m, 2H),
6.15-6.21 (m, 2H), 5.02-5.12 (m, 1H), 4.80 (s, 1H). 13C NMR (125 MHz, CDCl;): 5 145.2 (s,
1C), 132.0 (s, 4C), 131.8 (s, 4C), 131.5 (s, 4C), 130.7 (dd, J = 102.7, 78.8 Hz, 4C), 128.3 (s, 10C),
115.6 (s, 2C), 110.9 (s, 1C), 57.1(t, J = 64.8 Hz, 1C). HRMS (ESI-TOF, [M + HJ"): caled for
C;31H27BrNO,P,, 586.0695, found 586.0695.
(4-Methylphenylaminomethylene)bis(diphenylphosphine oxide) (3j)

(0]
H I
pcPh

N
/©/ Y ph
o“i=Ph

Ph
3j

Following the general procedure, 3j was isolated as a white solid from 1-isothiocyanato-4-
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methylbenzene 1j (60 mg, 0.4 mmol) and diphenylphosphine oxide 2a (162 mg, 0.8 mmol). Mp
225-227 °C; R,= 0.30 (DCM/MeOH = 30:1 v/v); 115 mg, 55% yield.
'H NMR (CDCl;, 500 MHz): 6 7.65—7.95 (m, 8H), 7.18-7.48 (m, 12H), 6.61-6.73 (m, 2H),
6.14-6.23 (m, 2H), 5.05-5.15 (m, 1H), 4.53 (s, 1H), 2.10 (s, 3H). 3C NMR (125 MHz, CDCls):
0143.8 (s, 1C), 131.8 (s, 8C), 131.6 (s, 6C), 130.9 (s, 1C), 130.6 (s, 1C), 129.3 (s, 3C), 128.2 (s,
8C), 114.2 (s, 2C), 57.5 (t, J = 65.0 Hz, 1C), 20.3 (s, 1C). HRMS (ESI-TOF, [M + H]"): calcd for
C3,H30NO,P,, 522.1746, found 522.1749.
(4-Methoxyphenylaminomethylene)bis(diphenylphosphine oxide) (3k)

/©/ Y “Ph
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Following the general procedure, the reaction temperature was 90 °C, 3k was isolated as a light
yellow solid from 1-isothiocyanato-4-methoxybenzene 1k (66 mg, 0.4 mmol) and
diphenylphosphine oxide 2a (162 mg, 0.8 mmol). Mp 210-212 °C; Ry = 0.15 (DCM/MeOH =
15:1 v/v); 122 mg, 57% yield.
'H NMR (CDCl;, 500 MHz): 6 7.75-7.88 (m, 8H), 7.27-7.50 (m, 12H), 6.43—6.48 (m, 2H),
6.19-6.24 (m, 2H), 4.95-5.07 (m, 1H), 4.38-4.45 (m, 1H), 3.64 (s, 3H). 3C NMR (125 MHz,
CDCl3): 6153.0 (s, 1C), 140.3 (s, 1C), 131.9 (s, 8C), 131.5 (s, 4C), 130.5 (dd, J = 107.6, 65.8 Hz,
4C), 128.2 (s, 8C), 115.7 (s, 2C), 114.3 (s, 2C), 58.4 (t, J = 51.4 Hz, 1C), 55.6 (s, 1C). HRMS
(ESI-TOF, [M + NaJ"): calcd for C5,H,9NOs;NaP,, 560.1520, found 560.1521.
(2-Chlorophenylaminomethylene)bis(diphenylphosphine oxide) (31)
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Following the general procedure, 31 was isolated as a white solid from 1-chloro-2-
isothiocyanatobenzene 11 (68 mg, 0.4 mmol) and diphenylphosphine oxide 2a (162 mg, 0.8 mmol).
Mp 280-282 °C; Ry= 0.30 (DCM/MeOH = 30:1 v/v); 143 mg, 66% yield.

'H NMR (CDCl;, 500 MHz): 6 7.77-7.89 (m, 8H), 7.21-7.48 (m, 12H), 6.86—7.14 (m, 1H),
6.78—6.84 (m, 1H), 6.44—6.50 (m, 1H), 6.33—6.36 (m, 1H), 5.17-5.23 (m, 2H). 3C NMR (125
MHz, CDCl;): 6 141.6 (s, 1C), 132.1 (s, 4C), 131.7 (s, 8C), 130.8 (dd, J = 102.7, 23.9 Hz, 4C),
129.1 (s, 1C), 128.4 (t, J = 5.3 Hz, 4C), 128.3 (t, J = 5.3 Hz, 4C), 127.3 (s, 1C), 120.2 (s, 1C),
118.8 (s, 1C), 111.9 (s, 1C), 56.5 (t, J = 64.3 Hz, 1C). HRMS (ESI-TOF, [M + HJ"): caled for
C;31H,7CINO,P,, 542.1200, found 542.1201.
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(3-Chlorophenylaminomethylene)bis(diphenylphosphine oxide) (3m)
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Following the general procedure, 3m was isolated as a white solid from I-chloro-3-
isothiocyanatobenzene 1m (68 mg, 0.4 mmol) and diphenylphosphine oxide 2a (162 mg, 0.8
mmol). Mp 268-270 °C; R,= 0.30 (DCM/MeOH = 30:1 v/v); 154 mg, 71% yield.
'H NMR (CDCl;, 500 MHz): 6 8.18 (s, 2H), 7.84 (s, 11H), 7.34-7.43 (m, 6H), 6.61—6.86 (m,
2H), 6.42-6.49 (m, 1H), 5.99-6.21 (m, 2H), 5.05-5.29 (m, 1H), 2.86-3.24 (m, 1H). 13C NMR
(125 MHz, CDCl;): 6 147.2 (s, 1C), 134.5 (s, 1C), 132.0 (s, 4C), 131.8 (s, 4C), 131.5 (s, 4C),
130.7 (dd, J=103.7, 70.8 Hz, 4C), 129.7 (s, 1C), 128.3 (s, 8C), 118.8 (s, 1C), 113.8 (s, 1C), 112.1
(s, 10), 56.8 (t, J = 64.3 Hz, 1C). HRMS (ESI-TOF, [M + Na]*): calcd for C;;HysNO,NaP,Cl,
564.1025, found 564.1031.
(2-Bisphenylaminomethylene)bis(diphenylphosphine oxide) (3n)
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Following the general procedure, 3n was isolated as a yellow solid from 2-isothiocyanato-1,1'-
biphenyl 1n (84 mg, 0.4 mmol) and diphenylphosphine oxide 2a (162 mg, 0.8 mmol). Mp 61—63
°C; Ry=0.25 (DCM/MeOH = 30:1 v/v); 112 mg, 48% yield.

'H NMR (CDCl;, 500 MHz): 6 7.78-7.85 (m, 4H), 7.57-7.64 (m, 4H), 7.43-7.48 (m, 2H),
7.28=7.37 (m, 9H), 7.16—7.22 (m, 4H), 6.95-6.99 (m, 1H), 6.83—6.90 (m, 3H), 6.59—6.67 (m, 1H),
6.50-6.56 (m, 1H), 5.28-5.39 (m, 1H), 4.59-4.67 (m, 1H). 3C NMR (125 MHz, CDCl;): ¢
141.9 (s, 1C), 138.0 (s, 1C), 131.9 (s, 4C), 131.7 (s, 6C), 131.5 (s, 4C), 130.9 (dd, J = 104.1, 26.2
Hz, 4C), 129.9 (s, 1C), 129.0 (s, 2C), 128.8 (s, 2C), 128.4 (s, 4C), 128.1 (s, 4C), 127.4 (s, 1C),
118.1 (s, 1C), 110.4 (s, 1C), 56.2 (t, J = 64.3 Hz, 1C). HRMS (ESI-TOF, [M + HJ"): caled for
C37H3,NO,P,, 584.1903, found 584.1902.
(2-Phenylethynylphenylaminomethylene)bis(diphenylphosphine oxide) (30)
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Following the general procedure, 30 was isolated as a white solid from 1-isothiocyanato-2-
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(phenylethynyl)benzene 10 (94 mg, 0.4 mmol) and diphenylphosphine oxide 2a (162 mg, 0.8
mmol). Mp 214-216 °C; R;= 0.20 (DCM/MeOH = 30:1 v/v); 136 mg, 56% yield.

'H NMR (CDCl;, 500 MHz): 6 7.79—-7.96 (m, 8H), 7.24—7.49 (m, 13H), 7.14-7.21 (m, 4H),
7.08-7.12 (m, 1H), 6.85—6.93 (m, 1H), 6.47—6.55 (m, 1H), 6.30-6.37 (m, 1H), 5.51-5.62 (m, 1H),
5.23-5.38 (m, 1H). 3C NMR (125 MHz, CDCl;): 6 146.3 (s, 1C), 132.0 (s, 2C), 131.9 (s, 4C),
131.6 (s, 4C), 130.8 (dd, J = 104.1, 42.7 Hz, 4C), 129.2 (s, 2C), 128.4 (s, 8C), 128.1 (s, 4C) 122.8
(s, 1C), 117.9 (s, 2C), 110.2 (s, 2C), 109.2 (s, 2C), 96.4 (s, 1C), 84.9 (s, 1C), 56.1 (t, J=65.3 Hz,
1C). HRMS (ESI-TOF, [M + H]"): calcd for C39H3,NO,P,, 608.1903, found 608.1905.

(2,4-Difluorophenylaminomethylene)bis(diphenylphosphine oxide) (3p)
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Following the general procedure, 3p was isolated as a white solid from 2,4-difluoro-1-
isothiocyanatobenzene 1p (68 mg, 0.4 mmol) and diphenylphosphine oxide 2a (162 mg, 0.8
mmol). Mp 258-260 °C; R;= 0.30 (DCM/MeOH = 30:1 v/v); 161 mg, 74% yield.

'H NMR (CDCl;, 500 MHz): 6 7.61-8.00 (m, 8H), 6.99-7.57 (m, 12H), 6.20-6.58 (m, 3H),
4.99-5.08 (m, 1H), 4.63—4.71 (m, 1H). 3C NMR (125 MHz, CDCl;): §155.1 (d, Jrc = 230.2 Hz,
1C), 151.0 (d, Jgc = 243.3 Hz, 1C), 132.0 (s, 4C), 131.6 (s, 4C), 131.5 (s, 4C), 130.7 (dd, Jpc =
103.3, 42.2 Hz, 4C), 128.3 (s, 8C), 113.9 (s, 2C), 110.4 (d, Jrc = 21.7 Hz, 1C), 103.4 (t, Jrc = 24.9
Hz, 1C), 57.6(t, Jpc = 64.8 Hz, 1C). HRMS (ESI-TOF, [M + H]"): caled for C3;HyFoNO,P,,
544.1401, found 544.1403.

((benzo|[d][1,3]dioxol-5-ylamino)methylene)bis(diphenylphosphine oxide) (3q)

p-Ph

e
N
ey
o ~R~pPh
b
3q

Following the general procedure, 3q was isolated as a white solid from 5-
isothiocyanatobenzo[d][1,3]dioxole 1q (72 mg, 0.4 mmol) and diphenylphosphine oxide 2a (162
mg, 0.8 mmol). Mp 237-239 °C; Ry= 0.15 (DCM/MeOH = 30:1 v/v); 143 mg, 65% yield.

'H NMR (CDCl;, 500 MHz): 6 7.89-8.11 (m, 1H), 7.75-7.88 (m, 7H), 7.25-7.47 (m, 12H),
6.25-6.40 (m, 1H), 5.86-5.93 (m, 1H), 5.77-5.81 (m, 1H), 5.76 (s, 2H), 5.03—5.16 (m, 1H), 4.55
(s, 1H). 13C NMR (125 MHz, CDCl3): 6147.8 (s, 1C), 141.8 (s, 1C), 140.6 (s, 1C), 131.9 (s, 6C),
131.5 (s, 4C), 131.0 (s, 1C), 130.9 (s, 1C), 130.8 (dd, J=105.7, 53.9 Hz, 4C), 128.2 (s, 8C), 108.0
(s, 1C), 106.6 (s, 1C), 100.6 (s, 1C), 97.5 (s, 1C), 58.5 (t, J = 64.8 Hz, 1C). HRMS (ESI-TOF, [M
+ H]"): caled for C5,H,sNO4P,, 552.1488, found 552.1488.
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((Pyridin-2-ylamino)methylene)bis(diphenylphosphine oxide) (3r)

o)
N_ N p-Ph

U Y Ph
Z #R=Ph

Ph
3r

Following the general procedure, the reaction temperature was 90 °C and the reaction time was 1
h, 3r was isolated as a white solid from 2-isothiocyanatopyridine 1r (54 mg, 0.4 mmol) and
diphenylphosphine oxide 2a (162 mg, 0.8 mmol). Mp 240-242 °C; R, = 0.15 (DCM/MeOH =
30:1 v/v); 116 mg, 57% yield.
'H NMR (CDCl;, 500 MHz): 6 7.91-8.03 (m, 1H), 7.75-7.84 (m, 9H), 7.29-7.41 (m, 4H),
7.19-7.26 (m, 7H), 6.93—7.15 (m, 1H), 6.70—6.78 (m, 1H), 6.38—6.48 (m, 1H), 5.88—6.18 (m, 1H),
5.27-5.70 (m, 1H). 3C NMR (125 MHz, CDCl;): 6 155.3 (s, 1C), 146.7 (s, 2C), 136.8 (s, 2C),
131.6 (s, 10C), 131.0 (s, 1C), 130.8 (s, 1C), 128.1 (s, 2C), 127.9 (s, 2C), 113.9 (s, 4C), 109.7 (s,
4C), 50.0 (t, J = 69.3 Hz, 1C). HRMS (ESI-TOF, [M + Na]"): caled for C;oHsN,O,NaP,,
531.1367, found 531.1370.
((Phenylamino)methylene)bis(bis(4-fluorophenyl)phosphine oxide) (3s)

g
@/ O (@-F-CeHa),

O//P\(4—F—CGH4)2

3s

Following the general procedure, 3s was isolated as a white solid from phenyl isothiocyanate 1a
(54 mg, 0.4 mmol) and bis(4-fluorophenyl)phosphine oxide 2b (190 mg, 0.8 mmol). Mp 183—-185
°C; Ry=0.30 (DCM/MeOH = 30:1 v/v); 162 mg, 70% yield.
'H NMR (CDCl;, 500 MHz): 6 7.74-7.90 (m, 8H), 6.88—7.15 (m, 10H), 6.62—6.69 (m, 1H),
6.27-6.30 (m, 2H), 4.99-5.08 (m, 1H), 4.53—4.59 (m, 1H). 3C NMR (125 MHz, CDCl;): ¢
165.2 (dd, Jpc = 255.3, 10.0 Hz, 4C), 145.6 (s, 1C), 134.3 (s, 4C), 134.0 (s, 4C), 129.0 (s, 20),
126.5 (dd, Jpc = 105.7, 35.9 Hz, 4C), 119.7 (s, 1C), 115.9 (s, 4C), 115.7 (s, 4C), 114.1 (s, 2C),
57.4(t, Jpc = 66.3 Hz, 1C). HRMS (ESI-TOF, [M + H]*): calcd for C3;Hp4FsNO,P,, 580.1213,
found 580.1212.
((Phenylamino)methylene)bis(di-p-tolylphosphine oxide) (3t)

H
Y 4 Me- CGH4

™ -Me-Cate
3t

Following the general procedure, the reaction temperature was 90 °C and the reaction time was 2
h, 3t was isolated as a white solid from phenyl isothiocyanate 1a (54 mg, 0.4 mmol) and di-p-
tolylphosphine oxide 2¢ (184 mg, 0.8 mmol). Mp 250252 °C; Ry = 0.30 (DCM/MeOH = 30:1
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v/v); 140 mg, 62% yield.

'H NMR (CDCl;, 500 MHz): 6 7.61-7.77 (m, 8H), 7.02-7.19 (m, 8H), 6.85-6.92 (m, 2H),
6.55-6.60 (m, 1H), 6.26—6.32 (m, 2H), 5.01-5.12 (m, 1H), 4.48—4.64 (m, 1H), 2.32 (d, J = 27.5
Hz, 12H). 3C NMR (125 MHz, CDCl;): J 146.3 (s, 1C), 142.1 (s, 4C), 131.8 (s, 4C), 131.6 (s,
4C), 128.8 (s, 8C), 128.6 (s, 2C), 127.9 (s, 1C), 127.6 (s, 1C), 118.6 (s, 1C), 114.1 (s, 4C), 57.3 (4,
J = 69.0 Hz, 1C), 21.4 (s, 4C). HRMS (ESI-TOF, [M + Na]"): calcd for C;5H3sNO,NaP,,
586.2041, found 586.2039.

((Di-o-tolylphosphoryl)(phenylamino)methyl)(m-tolyl)(o-tolyl)phosphine oxide (3u)

0
©/ N Y P (2-Me-CqHy),
O//P\(2—Me—CeH4)2
3u
Following the general procedure, the reaction time was 0.5 h, 3u was prepared as a light yellow
solid from phenyl isothiocyanate 1a (54 mg, 0.4 mmol) and di-o-tolylphosphine oxide 2d (184 mg,
0.8 mmol), the mixture was diluted and washed with petroleum ether/EtOAc (4: 1). The crude
solid was purified by thin layer chromatograph on silica gel with DCM/MeOH = 30: 1 as eluent.
Mp 248-250 °C; Ry= 0.30 (DCM/MeOH = 30:1 v/v); 79 mg, 35% yield.
'H NMR (CDCl;, 500 MHz): 6 7.75-7.89 (m, 4H), 7.00-7.34 (m, 12H), 6.74-6.96 (m, 2H),
6.40-6.70 (m, 1H), 6.13—6.29 (m, 2H), 5.46—5.58 (m, 1H), 4.77-4.86 (m, 1H), 2.27 (d, J = 33.0
Hz, 12H). 3C NMR (125 MHz, CDCl;): 6 144.9 (s, 1C), 143.1 (s, 2C), 142.4 (s, 2C), 133.1 (s,
2C), 132.2 (s, 2C), 131.8 (s, 4C), 131.7 (s, 4C), 130.4 (dd, J = 98.7, 70.8 Hz, 4C), 128.7 (s, 2C),
125.1 (s, 4C), 118.4 (s, 1C), 113.1 (s, 2C), 54.4 (t, J = 65.0 Hz, 1C), 21.8 (s, 2C), 21.4 (s, 2C).
HRMS (ESI-TOF, [M + NaJ"): caled for C35sH3sNO,NaP,, 586.2041, found 586.2048.

((phenylamino)methylene)bis(bis(3,5-dimethylphenyl)phosphine oxide) (3v)

HYE,\(3,5-Me-CGH3)2
O/’P\(B,S-Me-CGH3)2
3v

Following the general procedure, the reaction time was 0.5 h, 3v was isolated as a white solid
from phenyl isothiocyanate 1a (54 mg, 0.4 mmol) and bis(3,5-dimethylphenyl)phosphine oxide 2e
(206 mg, 0.8 mmol). Mp 238-240 °C; Ry= 0.25 (DCM/MeOH = 30:1 v/v); 161 mg, 65% yield.
'H NMR (500 MHz, CDCl;): 6 7.28-7.44 (m, 8H), 6.80-7.10 (m, 6H), 6.48-6.68 (m, 1H), 6.35-
6.43 (m, 2H), 5.06-5.15 (m, 1H), 4.60-4.65 (m, 1H), 2,21 (d, J = 32.2 Hz, 24H). 13C NMR (125
MHz, CDCl;): 6146.4 (s, 1C), 137.7 (d, J=7.0 Hz, 4C), 133.4 (s, 8C), 130.9 (dd, J = 102.8, 76.9
Hz, 4C), 129.2 (s, 4C), 129.0 (s, 4C), 128.5 (s, 2C), 118.6 (s, 1C), 114.0 (s, 2C), 57.2 (t, J = 64.3
Hz, 1C), 21.1 (s, 8C). HRMS (ESI-TOF, [M + Na]*): calcd for C39H43NO,NaP,, 642.2667, found
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642.2670.

Procedure for the synthesis of thioamide 4

NCS o 8 ('P?/Ph
I I -f ° ~
. H—I?—Ph solvent-free, 60 °C ©/ \[S]/ Ph
Ph
1a 2a 4

To a 15 mL sealed tube was charged with a mixture of phenyl isothiocyanate 1a (54 mg, 0.4 mmol)
and diphenylphosphine oxide 2a (162 mg, 0.8 mmol). The reaction mixture was stirred at 60 °C
for 0.5 h. After completion, the mixture was cooled to room temperature, added with CH;CN (1.0
mL), and stirred for 10 min. The crude solid was then filtered and washed with CH;CN. After
dried in vacuum, the thioamide 4 was obtained as a yellow solid (117 mg, 87%).
1-(diphenylphosphoryl)-N-phenylmethanethioamide (4)*

Yellow solid; mp 160—162 °C (lit.* mp 161-162 °C); R,= 0.25 (PE/EA = 4:1 v/v); 117 mg, 87%
yield.

'H NMR (CDCl;, 500 MHz): § 11.06—11.38 (m, 1H), 8.06—8.15 (m, 2H), 7.95-8.05 (m, 4H),
7.55=7.65 (m, 2H), 7.46—7.53 (m, 4H), 7.38—7.45 (m, 2H), 7.27-7.34 (m, 1H).

Procedure for the synthesis of bisphosphinoylaminomethanes 5
To a 15 mL sealed tube was charged with a mixture of phenyl isothiocyanate 1a (54 mg, 0.4 mmol)
and diphenylphosphine oxide 2a (81 mg, 0.4 mmol). The reaction mixture was stirred at 60 °C for
1.0 h. Then, the P-reagent (0.4 mmol) was added to the reaction mixture and stirred at 90 °C or
110 °C. After completion, the mixture was cooled to room temperature, diluted with petroleum
ether/EtOAc (4: 1). After filtration, the crude solid was then purified by thin layer chromatograph
on silica gel with DCM/MeOH = 30:1 as eluent, the product 5 was afforded as a white solid.
((Di-p-tolylphosphoryl)(phenylamino)methyl)diphenylphosphine oxide (5a)

H o % en

NP
e
_ P
0" (4-Me-CgHa),

5a

Following the general procedure, di-p-tolylphosphine oxide (92 mg, 0.4 mmol) was used in the
second step, the reaction temperature was 90 °C and reaction time was 2 h. Mp 237-239 °C; R,=
0.25 (DCM/MeOH = 30:1 v/v); 118 mg, 55% yield.

'H NMR (CDCl;, 500 MHz): 6§ 7.62-7.89 (m, 8H), 7.27-7.47 (m, 6H), 7.04-7.18 (m, 4H),
6.82-6.92 (m, 2H), 6.54—6.62 (m, 1H), 6.24—6.36 (m, 2H), 5.01-5.24 (m, 1H), 4.51-4.73 (m, 1H),
2.32(d, J=25.6 Hz, 6H). 13C NMR (125 MHz, CDCl;): 6 146.1 (s, 1C), 142.3 (s, 1C), 142.2 (s,
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1C), 131.7 (s, 4C), 131.6 (s, 4C), 130.4 (dd, J = 118.7, 18.0 Hz, 4C), 128.9 (s, 4C), 128.2 (s, 4C),
118.8 (t,J=25.4 Hz, 3C), 114.0 (s, 4C), 57.1 (t, J= 65.3 Hz, 1C), 21.5 (s, 2C). HRMS (ESI-TOF,
[M + Na]"): calcd for C33H3NO,NaP,, 558.1728, found 558.1730.
((Bis(3,5-dimethylphenyl)phosphoryl)(phenylamino)methyl)diphenylphosphine oxide (5b)

B

O//P\(3,5-Me-CeH3)2

5b

Following the general procedure, bis(3,5-dimethylphenyl)phosphine oxide (103 mg, 0.4 mmol)
was used in the second step, the reaction temperature was 110 °C and the reaction time was 0.5 h.
Mp 232-234 °C; R,= 0.25 (DCM/MeOH = 30:1 v/v); 160 mg, 71% yield.
'H NMR (500 MHz, CDCl;): 6 7.90-8.00 (m, 2H), 7.78—7.85 (m, 2H), 7.26—7.41 (m, 10H),
7.00—-7.06 (m, 1H), 6.89—6.99 (m, 3H), 6.55-6.64 (m, 1H), 6.33—6.40 (m, 2H), 5.09-5.18 (m, 1H),
4.58-4.64 (m, 1H), 2.21 (d, J = 33.0 Hz, 12H). 3C NMR (125 MHz, CDCl;): 6 146.0 (s, 1C),
137.7 (s, 2C), 137.6 (s, 2C), 133.8 (s, 2C), 132.7 (s, 2C), 132.0 (s, 2C), 131.7 (s, 2C), 130.7 (dd, J
=97.7, 40.9 Hz, 2C), 129.2 (dd, J = 124.7, 19.0 Hz, 2C), 129.5 (s, 2C), 129.0 (s, 2C), 128.5 (s,
4C), 128.0 (s, 2C), 118.5 (s, 10), 114.2 (s, 2C), 56.7 (t, J = 64.3 Hz, 1C), 21.2 (s, 2C), 21.1 (s, 2C).
HRMS (ESI-TOF, [M + Na]*): calcd for C35H35NO,NaP,, 586.2045, found 586.2041.
Dimethyl ((diphenylphosphoryl)(phenylamino)methyl)phosphonate (5¢)
(anﬁggg

oo

5¢

Following the general procedure, dimethyl phosphonate 2f (44 mg, 0.4 mmol) was used in the
second step, the reaction temperature was 110 °C and reaction time was 6.5 h. Mp 198-200 °C; Ry
=0.20 (DCM/MeOH = 30:1 v/v); 75 mg, 45% yield.
'H NMR (CDCl3, 500 MHz): 6 7.73-8.05 (m, 4H), 7.36—7.59 (m, 6H), 7.07-7.17 (m, 2H),
6.70—6.77 (m, 1H), 6.56—6.60 (m, 2H), 4.72—4.81 (m, 1H), 4.30—-4.35 (m, 1H), 3.53-3.71 (m, 6H).
13C NMR (125 MHz, CDCl;): §145.7 (s, 1C), 132.3 (s, 1C), 132.2 (s, 1C), 131.6 (s, 2C), 131.5
(s, 2C), 130.6 (dd, J=99.7, 29.9 Hz, 2C), 129.2 (s, 2C), 128.5 (s, 2C), 128.4 (s, 2C), 119.1 (s, 10),
113.7 (s, 2C), 53.5 (t, J=33.4 Hz, 1C), 52.5 (s, 1C), 52.0 (s, 1C). HRMS (ESI-TOF, [M + Na]"):
caled for C,;H,3NO4NaP,, 438.1000, found 438.1003.
Ethyl((diphenylphosphoryl)(phenylamino)methyl)(phenyl)phosphinate (5d)
@(“Y&E:

o

5d
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Following the general procedure, ethyl phenylphosphinate 2g (68 mg, 0.4 mmol) was used in the
second step, the reaction temperature was 90 °C and reaction time was 0.5 h. Mp 206-208 °C; R,
=0.35 (DCM/MeOH = 30:1 v/v); 99 mg, 52% yield.

'H NMR (500 MHz, CDCl;): § 7.67-8.00 (m, 6H), 7.29-7.58 (m, 9H), 6.83—7.06 (m, 2H),
6.22-6.70 (m, 3H), 4.76—4.93 (m, 1H), 4.23—4.48 (m, 1H), 3.77-4.01 (m, 2H), 2.04-2.19 (m, 3H).
13C NMR (125 MHz, CDCl;): §146.0 (s, 1C), 132.8 (d, J=9.7 Hz, 1C), 132.5 (s, 2C), 131.9 (s,
1C), 131.8 (s, 1C), 131.6 (d, J = 8.6 Hz, 1C), 131.4 (d, J= 8.9 Hz, 1C), 131.2 (d, /= 8.7 Hz, 1C),
130.0 (dd, J = 131.6, 54.9 Hz, 2C), 128.9 (s, 1C), 128.8 (s, 1C), 128.3 (s, 9C), 118.8 (d, J=10.0
Hz, 1C), 113.8 (d, J = 14.0 Hz, 1C), 61.8 (s, 1C), 55.3 (t, J = 54.4 Hz, 1C), 29.7 (s, 1C). HRMS
(ESI-TOF, [M + NaJ"): caled for Cy7H,7;NO3;NaP,, 498.1364, found 498.1370.
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Profile of the reaction of 1b with 2a

H @
o N B-Ph
I 110°C, 6 h X
MeOOC@—NCS + H-P-Ph ————— /©/ 1/ Ph
Ph MeOOC o” \P\hPh
1b 2a
1.5 mmol 3.0 mmol 3b

Before reaction During reaction After reaction After filtration

Added with 3.5 mL EA Pure product

Mixture of reactant Yellow liquid

Figure S2. Profile of the reaction of 1b with 2a under solvent-free conditions.

S14



Hammett correlation study

A mixture of the equimolar amount of substituted thioamide 4 (0.1 mmol) and diphenylphosphine
oxide (0.1 mmol) was stirred at 110 °C for 20 min. The reaction mixture was cooled to room
temperature. The resulting mixture was analyzed by '"H NMR for determination of yield using 1, 3,

S-trimethoxybenzene (16.8 mg, 0.1 mmol) as the internal standard. The values were listed below:

y=1.050x+ 0.133
RP=0.480

0.5+

%

<

B 0.04

05 T - T T T T
-04 0.0 04
9

p-OMe -0.268 0.400 -0.398
p-Me -0.17 2.186 0.340

H 0 1 0
p-CF; 0.54 4.986 0.698

Figure S3. Hammett correlation study.

Testing the generation of H,S with lead acetate strip

Before reaction, the paper was white After 1.5 h, the paper became partly black After 3 h, the paper turned totally black
Figure S4. Profile of H,S testing experiment.

To prove H,S generation, lead acetate test strip was pasted on the Teflon cover of the sealed tube

before reaction. Subsequently, the reaction mixture of isothiocyanate and diphenylphosphine

oxide was heated to 110 °C. With the reaction proceeding, the lead acetate strip gradually turned

to black. After 3 h, the whole paper became totally dark black which confirmed the elimination of
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H,S.

EDS spectrum for the detection of elemental sulfur

Procedure for the Separation of Elemental Sulfur. A 5 mmol (based on 1a) scale reaction was
conducted under standard conditions. After filtration, the filtrate was purified by silica gel column
chromatography, the resultant mixture was dissolved in methanol, then the solid were precipitated

(52 mg) and used for EDS analysis.

R R
Full Scale 15870 cts Cursor: 2.858 (211 cis) ke
Element Weight% Atomic%
CK 73.71 85.22
oK 7.43 6.45
Si K 0.18 0.09
P K 10.04 4.50
SK 8.65 3.75
Totals 100.00

Figure S5. The EDS spectrum and data analysis.
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NAME SUN-W-2
EXPNO 2
PROCNO 1

Date__ 20170331

Time 15.43
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 704

DS 2

SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 3250

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 6

======== 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 2.00dB

PL12 17.70 dB

PL13 17.70 dB
SFO2 500.0355000 MHz
SI 32768

SF 125.7326504 MHz
WDW EM

SSB 0

LB 10.00 Hz

GB 0

PC 2 00
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7.8 7.6 7.4 7.2 7.0 6.8 6.6 pPrm
0
H I
—Ph
N AN
Y Ph
H,COC o*R=Ph
3 Ph
3c
J A 1 N 1
T T T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 0 pPpm
[e.e] [==} N} o Do —
N |~ |en on (=2L'2) <t
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

SUN-W-1

1

1

20170328

13.28

spect

5 mm PABBO BB-

zg
16384
cDC13

8

2
10000.000
0.610352
0.8193000
90.5
50.000
8.00

673.2
2.00000000

2.00
500.0335000
16384
500.0300044
EM

0

0.30

0

1.00

Hz
Hz
sec

usecC
usecC

secC
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NAME SUN-W-1
EXPNO 2
PROCNO 1
Date_ 20170329
Time 18.13
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CDCI3
NS 861
DS 2
SWH 32679.738 Hz
0O FIDRES 0.498653 Hz
Ho 0 _pp AQ 1.0027661 sec
N N RG 3250
Y Ph DW 15.300 usec
i o oo
- R~ .
H;COC o”'\_Ph D1 2.00000000 sec
Ph d11 0.03000000 sec
3c DELTA 1.89999998 sec
TDO 6
======== 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 125.7326504 MHz
WDW 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 GB 0
200 180 160 140 120 100 80 60 40 20 rPrm PC 200
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8.648
8.630
8.573

z

O
(=}
<t
oo

8.657
8.561
8.541
8.512
8.483
8.470
8.453
8.430

8.325
8.310

6.890

el
o
5%
N=)

6830
6.810
6.786

6.766
6.739

6.712

6.644
6.626
6.604
6.575

6.552
6.545
6.179

5.652
5.607
5.586
5572
5.063

5.013

3.634
2.120

1.785
1.415

0.856

0.845

PERpEEts st eSS

0.831

(@) 8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 6.4 pprm
H U _ph
N _PC
Y Ph
/P\
NC o-'\_Ph
Ph
3d
T T T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0 ppm
ol OO [ — oo (") (==}
O [aal =2} — O D
||| ) 3S|S
— ﬁv—{ e\l —_— | —
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG

SWH
FIDRES
AQ

RG

Dw

DE

SUN-W-3 (2)
1

1

20170417
11.10
spect

5 mm PABBO BB-
zg

16384
CDC13

32

1
10000.000
0.610352
0.8193000
128

50.000
8.00

673.2
1.00000000

13.00

2.00
500.0335000
16384
500.0300136
EM

0

0.30

0

0.50

Hz
Hz
sec

usecC
usecC

secC
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NAME SUN-W-3(2)
EXPNO 2
PROCNO 1
Date__ 20170419
Time 20.59
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 12000
') DS 2
H X SWH 32679.738 Hz
—~Ph FIDRES 0.498653 Hz
N P
AN AQ 1.0027661 sec
\r Ph RG 3250
P DW 15.300 usec
NC O// \~Ph DE 6.00 usec
Ph TE 673.2 K
D1 2.00000000 sec
3d d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 6
======== 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
ULv Sl 32768
N n R . - o ) ", i SF 125.7326504 MHz
W had N & v " el e WDW EM
SSB 0
LB 10.00 Hz
I i I i I i I i I i I i I i I i I i I i I i I " 1 GB 0
220 200 180 160 140 120 100 80 60 40 20 0 pprm PC 020
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NAME SUN-161117
EXPNO 1
PROCNO 1
Date 20161117
Time 13.59
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 16384
' ‘ ' ‘ ' f ' ‘ ' ‘ ' ‘ ' SOLVENT CDC13
8.0 7.8 7.6 7.4 7.2 ppPm NS 16
DS 1
o) SWH 10000.000 Hz
H 1 _pj FIDRES 0.610352 Hz
N N AQ 0.8193000 sec
\r Ph RG 575
P~ DW 50.000 usec
F3C o”'\_Ph DE 6.00 usec
Ph TE 673.2 K
3e D1 1.00000000 sec
TDO 1
——====== CHANNEL f1l ========
NUC1 1H
Pl 13.00 usec
PL1 2.00 dB
SEFO1 500.0335010 MHz
SI 16384
SF 500.0300097 MHz
Mo A JL WDW EM
- SSB 0
LB 0.30 Hz
T T T T T T T T T T T T T GB 0
11 10 9 8 7 6 5 4 3 2 1 0 ppm PC 2.00
o Nallsal on | <t
SHIEISES SN
oo S(\l (o] —_—
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NAME SUN-170105
EXPNO 2
PROCNO 1
Date_ 20170105
Time 18.02
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CcDCI3
NS 1806
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
O RG 4600
H I _ph DW 15.300 usec
N g DE 6.00 usec
Y Ph TE 673.2 K
! ol e
At . sec
F3C o”'\_Ph DELTA 1.89999998 sec
Ph TDO 10
3e —======= 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
) X SF 125.7326536 MHz
* " * * ™ oAt WDW EM
SSB 0
LB 10.00 Hz
T i T i T i T i T i T i T i T i T T T i T T T T GB 0
220 200 180 160 140 120 100 80 60 40 20 ppm PC 050
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T T
o & o 7.5 7.o 6.5 6.0 5.5 ppm
H I
N —-Ph
Y ph
O,N o*=Ph
2 Ph
T T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

SUN-170307 (2)
1

1

20170412
10.37

spect

5 mm PABBO BB-
zg

16384

CDC13

16

1

10000.000
0.610352
0.8193000
90.5

50.000

8.00

673.2
1.00000000

500. 0335000
16384
500.0300013
EM

0
0.30
0
0.50
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NAME  SUN-170307(2)
EXPNO 2
PROCNO 1
Date_ 20170413
Time 21.19
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT cDCI3
NS 13549
DS 2
SWH 32679.738 Hz
H Tl FIDRES 0.498653 Hz
N -Ph AQ 1.0027661 sec
N RG 3250
\r Ph DW 15.300 usec
P- DE 6.00 usec
O,N o“'\_Ph TE 673.2 K
2 Ph D1 2.00000000 sec
d11 0.03000000 sec
3f DELTA 1.89999998 sec
TDO 20
======== 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
I, - h . - ) SFO2 500.0355000 MHz
" " Sl 32768
SF 125.7326383 MHz
WDW EM
SSB 0
LB 10.00 Hz
T " T " T " T " T " T " T " T " T " T " T " T GB 0
200 180 160 140 120 100 80 60 40 20 0 pprm PC 010
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NAME SUN-161124
EXPNO 1
PROCNO 1
Date 20161130
Time 10.40
INSTRUM spect
J\\ K PROBHD 5 mm PABBO BB-—
PULPROG zg30
TD 16384
re- - T T SOLVENT CcDC13
0 8.0 7.5 7.0 6.5 pPrm NS s
H ”/Ph DS 1
N X SWH 10000.000 Hz
\r Ph FIDRES 0.610352 Hz
_P- AQ 0.8193000 sec
F o-'\_Ph RG 575
Ph DW 50.000 usec
39 DE 6.00 usec
TE 673.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 13.00 usec
PL1 2.00 dB
SFO1 500.0335010 MHz
ST 16384
SF 500.0300108 MHz
A N WDW EM
SSB 0
LB 0.30 H=z
T T T T T T T T T T T T T T GB 0
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm PC 4.00
W [ — en ||~ | [No
&2 E||S =S
l\: | — —
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NAME SUN-170104
EXPNO 2
PROCNO 1
Date_ 20170105
Time 10.56
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CDCI3
NS 1801
DS 2
o SWH 32679.738 Hz
H T FIDRES 0.498653 Hz
N —~Ph AQ 1.0027661 sec
N RG 4100
\r Ph DW 15.300 usec
P— DE 6.00 usec
F o\ Ph TE 673.2 K
Ph D1 2.00000000 sec
d11 0.03000000 sec
3g DELTA 1.89999998 sec
TDO 6
======== CHANNEL f1 =======
NUCA1 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
S 32768
Al U Jk _J L SF 125.7326392 MHz
WDW EM
SSB 0
LB 12.00 Hz
T " T " T " T " T " T " T " T " T " T " T " T " GB 0
220 200 180 160 140 120 100 80 60 40 20 ppm pC 100
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8.574
8.279
8.185
8.071
7.990
7976
7.698
7.602
7.561
7177
7.154

135

123
5.191
4.325
4.138
4.123
1.429

N
N
o
—

NN =SS S SN

3111
3.098
3.087
1.283
1.254

7.673
7.614
7.071
6.982
6.656
6.539
6.396
6.380
6.081
6.067

NAME SUN-161220
EXPNO 1
PROCNO 1
Date 20170313
Time 11.17
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg
TD 16384
f ' f ' f ' f ' f ' f ' f ' f ' SOLVENT CDC13
8.0 7.8 7.6 7.4 7.2 7.0 pPrm NS s
DS 2
(o) SWH 10000.000 Hz
H T _ph FIDRES 0.610352 Hz
N N AQ 0.8193000 sec
Y Ph RG 90.5
— DW 50.000 wusec
Cl OGR Ph DE 8.00 usec
Ph TE 673.2 K
3h D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 13.00 usec
PL1 2.00 dB
SFO1 500.0335000 MHz
ST 16384
SF 500.0300013 MHz
ka¥ L WDW EM
N An x SSB 0
LB 0.30 Hz
T T T T T T T T T T T T T T GB 0
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm PC 0.50
o o0 e) [ oS
el S e SIS
oo : — o — | —
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144.756
31.991
131.760
131.426
130.960
130.751
130.143
128.622
128.276
23.559
115.063
77.260
77.006
76.752
57.867
57.355
56.841

Sy N BRUKER

v
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NAME SUN-161220
EXPNO 2
PROCNO 1
Date__ 20170314
Time 18.58
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CDCI3
NS 1191
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
H T RG 3250
N ~Ph DW 15.300 usec
\ DE 6.00 usec
\|/ Ph TE 673.2 K
P D1 2.00000000 sec
Cl O// \ " Ph d11 0.03000000 sec
Ph DELTA 1.89999998 sec
TDO 12
3h ======== 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
MJ SI 32768
N \_ SF 125.7326504 MHz
WDW 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 GB 0
200 180 160 140 120 100 80 60 40 20 perm pC 200
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6.825
6.808

6.793

6.778
6.755

<
[N
@
N=}

6.299
6.245
4.980

4974
4958

14,943
L4933

L .
!
L .
|
L,

1.267

8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 6.4 ppm
H I
—~Ph
N AN
Y Ph
/P\
Br o-'\_Ph
Ph
3i
T T T T T T T T T T T T
11 10 9 8 7 6 5 4 2 1 0 ppm
a) o~ <t <t [==2 =)
O — o™ c~ [=21"2)
S| |ee| | £ S|
%) = — — =

S33

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG

SWH
FIDRES
AQ

RG

Dw

DE

CHANNEL f1

SUN-170221

1

1

20170307

15.36

spect

5 mm PABBO BB-

zg
16384
cbcl13

8

2
10000.000
0.610352
0.8193000
90.5
50.000
8.00

673.2
2.00000000
1

1H

13.00

2.00
500.0335000
16384
500.0300013
EM

0

0.30

0

0.50

Hz
Hz
sec

usecC
usec

secC



132.039
131.754
131.474
130.840
130.662
130.029
128.304

145.171
\115.473
"\.110.688
77.252
76.999
76.745
—57.097

/
\

NAME SUN-170221
EXPNO 2
PROCNO 1
Date_ 20170308
Time 18.46
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 1265
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 3250
0] DW 15.300 usec
H N DE 6.00 usec
N -~Ph TE 673.2 K
N D1 2.00000000 sec
Ph d11 0.03000000 sec
- DELTA 1.89999998 sec
Br O‘R Ph TDO 5
; Ph ======== CHANNEL f1 =======
3i NUC1 13C
P1 12.20 usec
PL1 3.00 dB
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
J J J A Sl 32768
- \ - n N SF 125.7326504 MHz
™ s o WDW EM
SSB 0
LB 10.00 Hz
T " T T T T T T " T " T " T " GB 0
200 180 160 140 120 100 80 60 40 20 Prm PC 2 00
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NAME SUN-170108
EXPNO 1
PROCNO 1
Date 20170106
Time 15.25
INSTRUM spect
PROBHD 5 mm PABBO BB-—
PULPROG zg30
TD 16384
f ' f ' f ' f ' f ' f ' f ' f ' f ' f ' SOLVENT CDC13
8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 pprm NS 16
DS 1
SWH 10000.000 H=z
FIDRES 0.610352 Hz
H I AQ 0.8193000 sec
N -Ph RG 362
\r”\Ph DW 50.000 usec
DE 6.00 usec
O//F(\Ph TE 673.2 K
Ph D1 1.00000000 sec
. TDO 1
3j
======== CHANNEL f1l ========
NUC1l 1H
Pl 13.00 usec
PL1 2.00 dB
SFO1 500.0335010 MHz
ST 16384
SF 500.0300091 MHz
WDW EM
lh A L | sl o
LB 0.30 Hz
T T T T T T T T T T T T T T GB 0
12 11 10 9 8 7 6 5 4 3 1 0 ppm PC 2.00
N = o0 — [ —~ ()
212 |85 S| |5 =
| | — |— — =% N
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NAME SUN-170108
EXPNO 2
PROCNO 1
Date_ 20170109
Time 18.26
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 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
H T _pp TE 673.2 K
N N D1 2.00000000 sec
\r Ph d11 0.03000000 sec
DELTA  1.89999998 sec
O//R\Ph TDO 10
Ph ======== CHANNEL f1 =======
3i 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
l Jlj L Jk m i l SF 125.7326486 MHz
WDW EM
SSB 0
LB 8.00 Hz
x ' x ' x ' x ' x ' x ' x ' x ' x ' x ' x ' GB 0
200 180 160 140 120 100 80 60 40 20 ppm PC 100
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8.522
8.289
8.281
8.277
8.263
8.247
8.240
8.234
8.229
8.032
8.027

8.519
8.293
8.258
8.255

7.697
7.691
7.564

7.553
3.496
1.996
1.271
1.243

0
H I _ph
N AN
R
MeO o”R=Ph
Ph
3k
T T T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
[a) O on v [a) oo el
[\ N <t |on [) on —
(2 |3 S| = =~
oo : — | — — o o
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FIDRES
AQ
RG

SUN-D-1

1

1

20170414
16.44
spect

5 mm PABBO BB-—
zg

16384
CDC13

16

1
10000.000
0.610352
0.8193000
90.5
50.000
8.00

673.2
2.00000000

2.00
500.0335000
16384
500.0300094
EM

0

0.30

0

0.20

Hz
Hz
sec

usec
usecC

secC



AN H OO O N OO O W
OO WO NS OO O o O —
A NN — 0O MM~ N~ oM N~ N Lo
. . . . . . . . . . . o~ O ™~ [Te)
NO NN N O oo < .

O T O MOMOOMOOMN — A ~ O Lo
— o ~ o~ o~ Lo

G W) BRUKER

NAME SUN-D-1
EXPNO 2
PROCNO 1
Date 20170417
Time 15.04
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 1136
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 3250
DW 15.300 usec
(@) DE 6.00 usec
H I _ph TE 299.6 K
N N D1 2.00000000 sec
\r Ph d11 0.03000000 sec
P DELTA 1.89999998 sec
MeO o”'\"Ph oo °
Ph ======== CHANNEL f1 =======
3k NUC1 13C
P1 12.20 usec
PL1 3.00 dB
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
A e [ ” | ) SF 125.7326504 MHz
e e o e AR iy Gt urrphitbformb WDW EM
SSB 0
LB 6.00 Hz
T T T T T T T T T T T T T T T GB 0
180 160 140 120 100 80 60 40 20 0 ppm PC 000
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Cl
N L_pn
\r’\Ph T T T T T T T T T T T
8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 6.4 pprm
o“R=Ph
Ph
3l
R I
T T T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0 ppm
| en|H (oS O
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG

SWH
FIDRES
AQ

RG

DW

SUN-170223
1

1

20170324
14.51
spect

5 mm PABBO BB-
zg

16384
CDC13

8

2
10000.000
0.610352
0.8193000
90.5
50.000
8.00

673.2
1.00000000

2.00
500.0335000
16384
500.0300082
EM

0

0.30

0

1.00



141.594
132.092
131.732
131.251
131.066
130.432
130.251
129.059
128.430

128.384

T\ ———

128.337
128.291
127.308
120.200
118.837
111.947
77.369
76.861
57.054
56.543
56.034
53.508

N

/
N

cl o)

H h-Ph

Y Ph

/P\

“\~Ph

O bh

31

A AL o
I T I I T I I T I T I T I T I T I I
200 180 160 140 120 100 80 60 40 20 pprm

540

NAME SUN-170223
EXPNO 2
PROCNO 1

Date 20170327

Time 12.40
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

D 36
SOLVENT CDCI3

NS 990

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 6

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

P1 12.20 usec

PL1 3.00 dB

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
SlI 32768

SF 125.7326386 MHz
WDW EM

SSB 0

LB 5.00 Hz

GB 0

PC 2 00



9.000
8.980
8.930
8.918
8.857
8.836
8.803
8.736
8.639
5.827
5.816
5.746
5.733
5712
5.701
5.657
5.634
5.582
5.540
5.528
5.516
5.447
5413

Xﬁ\%wﬂ

5.380
5.368
4.869
4797
4788
4.676
4.644
4.601
4.579
4.555
4.347
3.598
3.541
3471
3.374
3.321
3.282
3.268
2.853

PRBEESLOTatis

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

S

8.5 8.0 6.5 6.0
H U _ph
Cl N PG
Y ph
o“R=Ph
Ph
3m
. 1
""""" LI A A I B A A L I
11 10 9 8 7 6 5 4 3 2 1 ppm
— |~ — I =31k=x) <t [l
D || — o =3\ N1 k=] — [}
—[ = <S> — <=
(\IS Nel N |— || — —
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TSWH
PPIMFIDRES
AQ
RG

SUN-170401
1

1

20170315
15.08
spect

5 mm PABBO BB-
zg

16384
CDC13

8

2
10000.000
0.610352
0.8193000
144

50.000
8.00

673.2
2.00000000

500. 0335000
16384
500.0300013
EM

0

0.30

0

0.85
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NAME SUN-170401
EXPNO 2
PROCNO 1
Date__ 20170407
Time 20.13
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
(0) AQ 1.0027661 sec
H T RG 3250
Cl N -~Ph DW 15.300 usec
N\ DE 6.00 usec
Y Ph TE 673.2 K
P— D1 2.00000000 sec
o-'\_Ph d11 0.03000000 sec
Ph DELTA 1.89999998 sec
TDO 5
3m
======== CHANNEL f1 =======
NUC1 13C
P1 12.20 usec
PL1 3.00 dB
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
L_LJU t I SF 125.7326504 MHz
WDW EM
SSB 0
LB 10.00 Hz
T " T " T " T " T " T " T " T " T " T " T " GB 0
200 180 160 140 120 100 80 60 40 20 0 ppm PC 050

S42
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NAME SUN-161121
EXPNO 1
PROCNO 1
Date 20161121
Time 17.31
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 16384
T ' T ' T ' T ' T ' T ' T ' SOLVENT CcCDC13
7.8 7.6 7.4 7.2 7.0 6.8 ppm pg 35
DS 1
SWH 10000.000 Hz
Ph o FIDRES 0.610352 Hz
H i AQ 0.8193000 sec
N._P-Ph RG 575
Y “Ph DW 50.000 usec
P— DE 6.00 usec
o-'\_Ph TE 673.2 K
Ph D1 1.00000000 sec
3n TDO 1
———————— CHANNEL fl =——======—=
NUC1 1H
Pl 13.00 usec
PL1 2.00 dB
SFO1 500.0335010 MHz
ST 16384
ngLgﬁ SF 500.0300103 MHz
WDW EM
A 4 = SSB 0
LB 0.30 Hz
GB 0
12 11 10 9 4 3 2 1 0 ppm PC 4.00

ggﬁﬁ%”é‘é = ﬁ c

4.121

543
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NAME SUN-170111
EXPNO 2
PROCNO 1
Date_ 20170111
Time 18.36
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CcDCI3
NS 3504
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 4100
DW 15.300 usec
Ph (@) DE 6.00 usec
H T _ph TE 294.5 K
N " D1 2.00000000 sec
\r Ph d11 0.03000000 sec
DELTA 1.89999998 sec
o“"=Ph TDO 10
Ph ======== CHANNEL {1 =======
3 NUCH1 13C
n 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 125.7326486 MHz
- WDW EM
SSB 0
LB 8.00 Hz
T " T " T " T " T " T " T " T " T " T " GB 0
200 180 160 140 120 100 80 60 40 20 ppm pC 100
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7918

7.823
7479

7422
7.386

|

7.436

7.365
7352

7.266

7253

7.188
7.176

8.2 7. 7. 7. 6.8 6.6 prm
Ph
Il o
H I _ph
N PC
Y Ph
o =Ph
Ph
30
JUA A JL AL\A
T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 ppm
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

SUN-170109
1

1

20170110
10.14
spect

5 mm PABBO BB-
zg30

16384
CDC13

16

1
10000.000
0.610352
0.8193000
144

50.000
6.00

673.2
1.00000000

2.00
500.0335010
16384
500.0300091
EM

0

0.30

0

2.00
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NAME SUN-170109
EXPNO 2
PROCNO 1
Date_ 20170111
Time 11.52
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CDCI3
NS 1437
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
Ph AQ 1.0027661 sec
RG 4100
DW 15.300 usec
DE 6.00 usec
H O TE 673.2 K
! _Ph D1 2.00000000 sec
PC d11 0.03000000 sec
\r Ph DELTA 1.89999998 sec
P TDO 10
_P~
O \ Ph ======== CHANNEL f1 =======
Ph NUC1 13
30 P1 12.20 usec
PL1 3.00 dB
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
J P | 1 JiN Jh . . SF 125.7326486 MHz
WDW EM
SSB 0
LB 8.00 Hz
T i T i T i T i T i T i T i T i T i T T T T T GB 0
200 180 160 140 120 100 80 60 40 20 0 ppm pC 100
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§

F oy O 8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 ppm
N ~Ph
AN
T ph
/P\
F o”'\_Ph
Ph
3p
A i I
T T T T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0 ppm
(@] — Ne) wn [
— o N on S
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG

SWH
FIDRES
AQ

RG

DwW

SUN-170321
1

1

20170320
16.01
spect

5 mm PABBO BB-
zg

16384
CDC13

8

2
10000.000
0.610352
0.8193000
90.5
50.000
8.00

673.2
2.00000000

2.00
500.0335000
16384
500.0300052
EM

0

0.30

0

1.00
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NAME SUN-170321
EXPNO 2
PROCNO 1
Date_ 20170321
Time 17.34
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CcDCI3
NS 1570
F (@] DS 2
H 1 _ph SWH 32679.738 Hz
N g FIDRES 0.498653 Hz
\|/ Ph AQ 1.0027661 sec
P RG 3250
st DwW 15.300 usec
F o”'\_Ph DE 6.00 usec
Ph TE 673.2 K
3 D1 2.00000000 sec
P d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 6
======== CHANNEL f1 =======
NUC1 13C
P1 12.20 usec
PL1 3.00 dB
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
J l[k Sl 32768
A . SF 125.7326504 MHz
A e WDW EM
SSB 0
LB 10.00 Hz
T T T T T T " T " T " T " T " T GB 0
200 180 160 140 120 100 80 60 40 20 pprm PC 200

S48
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—2.368
1.421
—0.079

/
/i
AN
\
%
<
AN

8.1 8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2
H I
—Ph
O N N
{ Y Ph
o} o‘R\
Ph
3q
T T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0 ppm
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG

SWH
FIDRES
AQ

RG

Dw

DE

CHANNEL f1

SUN-170227

1

1

20170327

14.28

spect

5 mm PABBO BB-—

zg
16384
cbCcl13

8

2
10000.000
0.610352
0.8193000
181

50.000
8.00

673.2
2.00000000
1

1H

13.00

2.00
500.0335000
16384
500.0300052
EM

0

0.30

0

1.00

Hz
Hz
sec

usecC
usecC

secC
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NAME SUN-170227
EXPNO 2
PROCNO 1
Date_ 20170330
Time 11.55
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CcDCI3
NS 2181
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 4600
H 0 _pj DW 15.300 usec
0 N N DE 6.00 usec
Y Ph TE 673.2 K
< D1 2.00000000 sec
0 //P\\Ph d11 0.03000000 sec
(@) DELTA 1.89999998 sec
Ph TDO 10
3q ======== 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
lUL L X SF 125.7326504 MHz
WDW EM
SSB 0
LB 10.00 Hz
x ' x ' x ' x ' x ' x ' x ' x ' x ' w ' w GB 0
200 180 160 140 120 100 80 60 40 20 Prm PC 200

S50



8.203
8.159
8.063
7.636
7.598
1577
7.555
7.540
7.493
7475
7462
6.888
6.868
6.618
6.598
6.513
6.345
6.265
6.254
6.235
5.784
5.763

|
|

1.424
1.269
1.255
1.241
0.868

_—2.041
0.855
—0.072

NAME SUN-PY
EXPNO 1
PROCNO 1
Date 20170508
Time 15.23
INSTRUM spect
PROBHD 5 mm PABBO BB-—
PULPROG zZg
TD 16384
‘ ‘ ' ‘ ' SOLVENT CDC13
7.2 7.0 6.8 ppm NS 16
DS 1
SWH 10000.000 Hz
FIDRES 0.610352 Hz
AQ 0.8193000 sec
RG 161
DW 50.000 usec
DE 8.00 usec
TE 673.2 K
D1 1.00000000 sec
TDO 1

NUC1 1H
Pl 13.00 usec

PL1 2.00 dB

SFO1 500.0335000 MHz
ST 16384

SF 500.0300079 MHz
WDW no
L SSB 0

LB 0.00 Hz
""""" LI I L I I I I I GB 0
3 2 1 ppm PC 1.00

S51
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0
N. _N_ _p-Ph
AN
[ Y ph
Z *R~Ph
Ph
3r
T T T T T T T T T T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 PPrm

S52

NAME SUN-PY
EXPNO 2
PROCNO 1
Date__ 20170509
Time 12.23
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CDCI3
NS 744

DS 2

SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 3250

DW 15.300 usec
DE 6.00 usec
TE 673.2 K

D1 2.00000000 sec
d11 0.03000000 sec

DELTA 1.89999998 sec
5

======== 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

SI 32768

SF 125.7326504 MHz
WDW EM

SSB 0

LB 10.00 Hz

GB 0

PC 2 00



7.154
6.862
6.843
6.829
6.815

6.799

6.780
6.492

6.446
6.431
6.136
6.121

4921
4.670

4.659

4.648
4.153
4.139
4.124
4.110

3.125
3.115

3.110
3.101

1.437
1.408
1.284
1.256

SANEESESRss A

0 8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 6.4 ppm
H I
N_ _P
Y (é-F-CeHy),
/P
0™ “(4-F-CgHy),
3s
LA |
T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0 ppm
oo o |[oco | [\O (o) >
o~ N — — —
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

SUN-170317
1

1

20170301
15.19
spect

5 mm PABBO BB-
zg

16384
CDC13

8

2
10000.000
0.610352
0.8193000
90.5
50.000
8.00

294 .6
2.00000000

CHANNEL f1 ====

1H

13.00

2.00
500.0335000
16384
500.0300013
EM

0

0.30

0

0.50



H
N

]
P.
Y (@-F-CeHa)

7, P
O™ “(4-F-CgHy),

3s

145.634
134.276
134.031

129.074

127.187
126.899
126.334
126.059
119.735
115.851

— O
—
-~ o
Lo <
—
—

NN

77.228
76.975
76.722

N

57.965
57.434
56.906

v
AN

200

180

160

140

120

100

80
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60

NAME SUN-170317
EXPNO 2
PROCNO 1

Date__ 20170302

Time 19.18
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 2181

DS 2

SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 3250

DW 15.300 usec
DE 6.00 usec

TE 295.3 K

D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 5

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

P1 12.20 usec

PLA1 3.00 dB

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 125.7326504 MHz
WDW EM

SSB 0

LB 10.00 Hz

GB 0

PC 2 00



AN OO N AN N OV I-F O F T AN O v N — — O <t \O
CTSESRRERBRRILISEESITEZE $88 3I=28
e N N R Y A VA ]
NAME SUN-P—-ME
EXPNO 1
PROCNO 1
Date 20170419
Time 17.39
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg
TD 16384
f ' f ' f ' f ' f ' f ' f ' f ' f ' f ' SOLVENT CDC13
8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 6.4 pprm NS s
DS 2
SWH 10000.000 H=z
FIDRES 0.610352 Hz
N |':' AQ 0.8193000 sec
~ RG 256
Y (4-Me-CeHa)2 DW 50.000 usec
P DE 8.00 usec
O~ “(4-Me-CgHy)- TE 673.2 K
3t D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 13.00 usec
PL1 2.00 dB
SFO1 500.0335000 MHz
ST 16384
SF 500.0300013 MHz
WDW EM
J h SSB 0
LB 0.30 Hz
GB 0
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm PC 1.00
o0 v <t |[— [ o [\
| =SSR gl 2 S
o~ ~|— || — — = =
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/P
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2
PL2

DT 172

CHANNEL f1

SUN-P-ME
2

1
20170428
22.21
spect

5 mm PABBO BB-

zgpg30
65536

CDC13
12577

2
32679.738
0.498653
1.0027661
3640
15.300
6.00

302.7
2.00000000
0.03000000
1.89999998
20

13C

12.20

3.00
125.7464750
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8.0 7.5 7.0 6.5 6.0 ppm

H
N

I

P
Y (2-Me-CoHa)
/P
0" “(2-Me-CgHa),

3u
JJ |
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
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NAME SUN-0-ME
EXPNO 1
PROCNO 1
Date 20170503
Time 14.01
INSTRUM spect
PROBHD 5 mm PABBO BB-—
PULPROG zg
TD 16384
SOLVENT CDC13
NS 8
DS 1
SWH 10000.000
FIDRES 0.610352
2AQ 0.8193000
RG 90.5
DW 50.000
DE 8.00
TE 673.2
D1 1.00000000
TDO 1
======== CHANNEL f1l1 ====
NUC1 1H
Pl 13.00
PL1 2.00
SFO1 500.0335000
ST 16384
SF 500.0300106
WDW EM
SSB 0
LB 0.30
GB 0
PC 0.50

Hz
Hz
sec

usec
usec

secC
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Y (2-Me-CoHa)
/P
0™ “(2-Me-CgHy),
3u
T T T T T T T T T T T 1
220 200 180 160 140 120 100 80 60 40 20 PPrm
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NAME SUN-0-ME
EXPNO 2
PROCNO 1

Date__ 20170508

Time 19.08
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

D 65536
SOLVENT CDCI3

NS

DS 2

SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 3250

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
======== 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
SI 32768

SF 125.7326504 MHz
WDW EM

SSB 0

LB 10.00 Hz

GB 0

PC 2 00
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7.4 7.2 7.0 6.8 6.6 rem
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NP
© ™(3,5-Me-CgHa)
/P
0™ (3,5-Me-CgH3),
3v
" M 1
T T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 ppm
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG

SWH
FIDRES
AQ

RG

DwW

SUN-2ME (3)
1

1

20170606

15.31

spect

5 mm PABBO BB-

zg
16384
CDC13
8

1
10000.000
0.610352
0.8193000
90.5
50.000
8.00

673.2
2.00000000

13.00

2.00
500.0335000
16384
500.0300090
EM

0
0.30
0
2.00



146.367

37.684
128.525
118.589

133.407
131.604
130.178
129.151
129.015
113.969
77.239
76.985
76.731
—57.201
21.122

TSN\ N2
BRUKER

NAME SUN-2ME(3)
EXPNO 2
PROCNO 1
Date__ 20170607
Time 14.59
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
o) NS 238
H M Ds 2
N P SWH 32679.738 Hz
_Me- FIDRES 0.498653 Hz
Y (3,5-Me-CgHs)z AQ 1.0027661 sec
20 56% 1%?280
_ _ . usec
O *(3,5-Me-CgHs)2 DE 6.00 usec
3v TE 673.2 K
D1 2.00000000 sec
d11 0.03000000 sec
DELTA 1.89999998 sec
TDO 6
======== CHANNEL f1 =======
NUCA 13C
P1 12.20 usec
PL1 3.00 dB
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
T " T " T " T " T " T " T " T " T " T " T " T " ] SI 32768
SF 125.7326504 MHz
220 200 180 160 140 120 100 80 60 40 20 0 PrPrm WDW EM
SSB 0
LB 6.00 Hz
GB 0
PC 2 00

S60



5.980
5.897
5782

3.663
3.625

3.556

Vv - - 00 © 0
N oOAR N
N o
N Al A A — —

1.745
1.728
1.320

RS EECSN)

1214
0.899

%

0.891

0.887
0.873

8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 6.4 rrm
H i_Ph
N Pl
\r Ph
- P
O (4-Me-C6H4)2
5a
MMM Al AJ
T T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0 ppm
NP [n|D|— | S| S <
[l (RVaR RS ol Rl Kl N o | — — v
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NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

SUN-2-ME

1

1

20170421
11.21
spect

5 mm PABBO BB-
zg

16384
CDC13

8

2
10000.000
0.610352
0.8193000
256

50.000
8.00

673.2
2.00000000

13.00

2.00
500.0335000
16384
500.0300013
EM

0

0.30

0

0.50

Hz
Hz
sec

usec
usec

secC
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NAME SUN-2-ME
EXPNO 2
PROCNO 1

Date_ 20170427

Time 10.51
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDCI3

NS 4609

DS 2

SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 3250

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

P1 12.20 usec

PLA1 3.00 dB

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
Sli 32768

SF 125.7326504 MHz
WDW EM

SSB 0

LB 10.00 Hz

GB 0

PC 2 00



8.578
8.513
8.472
8.272
8.262
8.241
1.733
7.642
7.620

1.273
1.259

8.0 7.8 7.6 7.4 7.2 7.0 ppPrm
(0]
H n_Ph
“Ph
P
(0] (3,5-Me'C6H3)2
5b
T T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 ppm
< [~V [ |n]en| o oo (= —
~|— |||~ |co — =3 =N
||| R|R | — <= <=
cilci|s|S|ai|S|— Y R I

S63

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG

SWH
FIDRES
AQ

RG

DWwW

DE

SUN-AX (2)
1

1

20170605
10.18
spect

5 mm PABBO BB-—
zg

16384
CDC13

8

2
10000.000
0.610352
0.8193000
90.5
50.000
8.00

297 .6
2.00000000

2.00
500.0335000
16384
500.0300013
EM

0

0.30

0]

0.50



129.471
129.044
128.468
127.992
118.542
114.221
77.235
76.981
76.728
21.235
21.108

%
§

NAME SUN-AX
EXPNO 2
PROCNO 1
Date__ 20170527
Time 15.18
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 1272
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 3640
o) DwW 15.300 usec
H " _Ph DE 6.00 usec
N - TE 673.2 K
\Ph D1 2.00000000 sec
d11 0.03000000 sec
=) 'II?SI(STA 1.891%99998 sec
7,
0~ (3,5-Me-CgHs),
======== CHANNEL f1 =======
NUC1 13C
5b P1 12.20 usec
PL1 3.00 dB
SFO1 125.7464750 MHz
======== CHANNEL f2 =======
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 2.00 dB
- o ot g M, . N o PL12 17.70 dB
PL13 17.70 dB
SFO2 500.0355000 MHz
T T T T T T T T T T T T T T T T T T T = 32768
SF 125.7326504 MHz
180 160 140 120 100 80 60 40 20 rPrm WDW EM
SSB 0]
LB 10.00 Hz
GB 0
PC 100

S64
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0] 7.9 7.8 7.7 7.6 7.5 ppm
H 1 _ph
N N
Y Ph
_P-
o°'\_OMe
OMe
5¢c
Y N
""""" L N A A I I N I B
11 10 9 8 7 6 5 4 3 2 1 ppm
[an) on | [SN|[en |+ — [ c—~
<l sH=EN=ES =l 1= =

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG

SWH
FIDRES
AQ

RG

DW

DE

SUN-W-4 (2)

1

1

20170411

14.50

spect

5 mm PABBO BB-

zg
16384
cDC13

8

1
10000.000
0.610352
0.8193000
161

50.000
8.00

673.2
1.00000000

2.00
500.0335000
16384
500.0300013
EM

0

0.30

0

0.50



145.666
132.276
131.609
131.537
129.225
128.486
128.400

119.147
113.725

132.219
77.235

\

76.981
76.727
53.717
53.509
53.186

e
AN
ya
AN

NAME SUN-W-4(2)
EXPNO 2
PROCNO 1
Date_ 20170417
Time 13.03
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 826
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 3250
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 6
======== CHANNEL f1 =======
NUC1 13C
P1 12.20 usec
PL1 3.00 dB
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
; " I L SF 125.7326504 MHz
bl WY Y WETR WY Y b Aalad WDW EM
SSB 0
LB 6.00 Hz
i I i I i I i I GB 0
80 60 40 20 ppm PC 050

S66
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NAME SUN-PHOET
EXPNO 1
PROCNO 1
Date__ 20170605
Time 10.27
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
M D 16384
SOLVENT CDCI3
NS 8
St _r - _r_ror_r-- r T T T SwH 10000.000 Hz
8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 6.4 PrPrm FIDRES 0.610352 Hz
AQ 0.8193000 sec
RG 322
DWW 50.000 usec
DE 8.00 usec
O TE 673.2 K
H T _ph D1 2.00000000 sec
- TDO 1
NP
\r Ph ======== CHANNEL f1 ====
P NUC1 1H
~ \\Ph P1 13.00 usec
0] PL1 2,00 dB
OEt SFO1 500.0335000 MHz
5d Sl 16384
SF 500.0300013 MHz
wDW EM
SSB 0
LB 0.30 Hz
GB [0}
PC 0.50
JJ\ MM |
A A I L N I
11 10 9 8 7 6 5 4 3 2 1 PPrm
~| o —~ Lo o ol |wr o~
<r| [ o o) ™ S| | ©
O [o)) — o [eo) o [ee) N
O (o) [@N] o (an) — — o
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NAME SUN-ETO(2)
EXPNO 2
PROCNO 1
Date__ 20170505
Time 23.43
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 15093
DS 2
SWH 32679.738 Hz
FIDRES 0.498653 Hz
AQ 1.0027661 sec
RG 3250
DW 15.300 usec
DE 6.00 usec
H I TE 673.2 K
N -Ph D1 2.00000000 sec
AN d11 0.03000000 sec
Ph DELTA 1.89999998 sec
R TDO 10
R~
O \ Ph ======== CHANNEL f1 =======
OEt NUCH 13C
5d P1 12.20 usec
PLA1 3.00 dB
SFO1 125.7464750 MHz
======== CHANNEL f2 =======
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
L L PL2 2.00 dB
I} ) . — PL12 17.70 dB
PL13 17.70 dB
SFO2 500.0355000 MHz
T T T T T T T T T T T T T T T T T T T T T T T Sl 32768
SF 125.7326504 MHz
220 200 180 160 140 120 100 80 60 40 20 PrPrm WDW EM
SSB 0
LB 6.00 Hz
GB ]
PC 0 &0
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