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General Procedures.

All reactions were carried out in oven-dried glassware under an atmosphere of dry N>
with the rigid exclusion of air and moisture using standard Schlenk techniques or in a
glovebox. Diethyl ether and toluene were purified by solvent purification system prior
to use. 1-(2-Picolyl)-o-carborane (1)!, alkynes (2)? and 1-(2-pyridinyl)-2-methyl-o-
carborane (7)° were prepared according to literature procedures. All other chemicals
were purchased from either Aldrich or J&K Chemical Co. and used as received unless
otherwise specified. *H NMR spectra were recorded on a Bruker/Agilent/\Varian 400
spectrometer at 400 MHz. *C{'H}, B and °®F NMR spectra were recorded on a
Bruker/Agilent/VVarian 400 spectrometer at 101, 128 and 376 MHz, respectively. All
signals were reported in ppm unit with references to the residual solvent resonances of
the deuterated solvents for proton and carbon chemical shifts, to external BF3 -OEt>
(0.00) for boron chemical shifts and to external CFCls (0.00) for fluorine chemical shifts.
Mass spectra were obtained on a Thermo Finnigan MAT 95 XL spectrometer. The
melting points of solid compounds were determined by the melting point apparatus

(Shanghai INESA Physico-Optical Instrument Co., LTD).

A Representative Procedure for the Preparation of Starting Materials 1a, 1b, 5a-
f. o-Carborane/1-substituted-o-carborane (10.0 mmol) was dissolved in Et;O (20 mL)
and cooled to 0 °C, to which was slowly added "BuLi (11.0 mmol, 2.5 M in hexane, 4.4
mL). The resulting solution was stirred for 2 h at 0 °C. Then 2-picolyl chloride was

added at 0 °C. The resulting solution was stirred at 40 °C overnight. After hydrolysis
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with water (20 mL) and extraction with diethyl ether (20 mL x 3), the ether solutions
were combined and concentrated to dryness in vacuo. The residue was subjected to
flash column chromatography on silica gel (200-300 mesh) using n-hexane and ethyl
acetate (4/1 in v/v) as eluent to give the products 1/5.

1a: White solid. Yield: 87%. Mp: 107.9-109.6 °C. '"H NMR (400 MHz,
CDCls): 0 8.55 (d, J=4.0 Hz, 1H), 7.70 (td, J= 7.6, 2.0 Hz, 1H), 7.25

(m, 1H), 7.17 (d, J = 7.6 Hz, 1H) (aromatic CH), 4.09 (s, 1H) (cage

CH), 3.65 (s, 2H) (CH,). *C{'H} NMR (CDCls, 101 MHz): 6 155.2, 149.9, 137.4,
124.6, 123.2 (aromatic C), 73.4, 58.5 (cage C), 45.1 (CH). ''B NMR (CDCls, 128
MHz): 6 -1.9 (d, J = 148.5 Hz, 1B), -5.4 (d, J = 148.5 Hz, 1B), -9.7 (d, J = 145.9 Hz,
2B), -10.8 (d, J = 142.1 Hz, 2B), -11.9 (d, J = 105.0 Hz, 2B), -12.8 (d, J = 157.4 Hz,
2B). HRMS (DART) Calcd for CgH15'°B21'BgN* [M+H"]: 236.2437, Found: 236.2437.
1b: White solid. Yield: 81%. Mp: 79.8-81.6 °C. 'H NMR (400 MHz,
CDCls): 6 8.54 (d, J=5.2 Hz, 1H), 7.66 (td, /= 7.6, 2.0 Hz, 1H), 7.22

(m, 1H), 7.15 (d, J=8.0 Hz, 1H) (aromatic CH), 3.85 (s, 1 H) (cage CH),

Me 3.63 (s, 2H) (CH>), 0.19 (s, 3H), 0.12 (s, 3H) (CH3). *C{'H} NMR
(CDCl3, 101 MHz): 6 155.5, 149.8, 137.2, 124.5, 123.0 (aromatic C), 66.3, 51.7 (cage
C), 44.4 (CH,), the Beage-C was not observed. !B NMR (CDCls, 128 MHz): § 8.0 (s,
1B), 4.5 (s, 1B), -7.7 (d, J = 147.2 Hz, 2B), -10.9 (d, J = 158.7 Hz, 2B), -12.9 (d, J =
153.6 Hz, 4B). HRMS (DART) Calcd for C10H2,1°B, 'BsN* [M+H*]: 264.2750, Found:

264.2750.

S3



= | 5a: White solid. Yield: 80%. Mp: 65.4-66.5 °C. 'H NMR (400 MHz,

J

me [ " CDCL):§8.55(d,J=52Hz 1H),7.69 (td,./=7.6, 1.6 Hz, 1H), 7.25

(m, 2H) (aromatic CH), 3.68 (s, 2H) (CH>), 2.26 (s, 3H) (CH3). *C{'H}
NMR (CDCls, 101 MHz): § 155.4, 149.5, 136.9, 125.2, 123.1 (aromatic C), 77.4, 75.3
(cage C), 43.7 (CH>), 23.8 (CH3). !B NMR (CDCls, 128 MHz): § -4.0 (d, J = 184.3
Hz, 1B), -5.6 (d, J = 174.1 Hz, 1B), -9.4 (d, J = 107.5 Hz, 4B), -10.3 (d, J = 142.1 Hz,
4B). HRMS (DART) Caled for CoH20*°B2MBgN* [M+H*]: 250.2593, Found: 250.2593.

Sh: Yellow oil. Yield: 74%. 'H NMR (400 MHz, CDCls): & 8.55 (d, J =

7

o N~ 3.6 Hz, 1H),7.69 (td,J= 7.6, 1.6 Hz, 1H), 7.24 (m, 2H) (aromatic CH),
3.66 (s, 2H) (CHaPY), 2.57 (q, J = 7.6 Hz, 2H) (CH>CH3), 1.20 (t, J =
7.6 Hz, 3H) (CH3). *C{'H} NMR (CDCls, 101 MHz): § 155.4, 149.5,
136.8, 125.2, 123.0 (aromatic C), 81.3, 78.4 (cage C), 43.3 (CH2PY), 29.0 (CH.CHj),
14.3 (CH2CH3). 1'B NMR (CDCls, 128 MHz): 6 -4.8 (d, J = 149.8 Hz, 2B), -10.3 (m,
6B), -11.0 (m, 2B). HRMS (DART) Calcd for C1oH22'°B2''BgN* [M+H*]: 264.2750,

Found: 264.2750.

= | 5c¢: White solid. Yield: 89%. Mp: 61.9-62.3 °C. '"H NMR (400 MHz,
NS
N
"Bu_ CDCl3): 6 8.55(d,J=4.4 Hz, 1H), 7.68 (td, /= 7.6, 1.6 Hz, 1H), 7.24

(m, 2H) (aromatic CH), 3.66 (s, 2H) (CH2PY), 2.48 (m, 2H), 1.55 (m,
2H), 1.38 (m, 2H) (alkyl CH>), 0.96 (t, J = 7.2 Hz, 3H) (CH3). *C{'H} NMR (CDCl;,
101 MHz): 6 155.3, 149.5, 136.7, 125.1, 122.9 (aromatic C), 80.5, 78.4 (cage C), 43.3
(CH2Py), 35.1, 31.9, 22.5 (alkyl CH»), 13.8 (CH3). !B NMR (CDCls, 128 MHz): ¢ -

4.7 (d, J = 147.2 Hz, 2B), -10.3 (d, J = 129.3 Hz, 8B). HRMS (DART) Calcd for
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C12H26°B,MBsN* [M+H*]: 292.3063, Found: 292.3063.
= 5d: White solid. Yield: 73%. Mp: 95.0-97.4 °C. 'H NMR (400 MHz,
Bn_ N CDCl): 6 8.62 (d, J=4.8 Hz, 1H), 7.74 (td, J = 7.6, 2.0 Hz, 1H), 7.32
(m, 5H), 7.27 (m, 2H) (aromatic CH), 3.92 (s, 2H), 3.88 (s, 2H) (CH>).
BC{'H} NMR (CDCls, 101 MHz): § 155.6, 149.5, 137.0, 135.8, 130.5, 128.6, 128.0,
125.3, 123.2 (aromatic C), 79.9, 78.9 (cage C), 43.8, 40.9 (CH>). 'B NMR (CDCls,
128 MHz): ¢ -4.4 (d, J = 144.6 Hz, 2B), -10.0 (d, J = 125.4 Hz, 8B). HRMS (DART)

Calcd for C1sH241°B2'BsN* [M+H"]: 326.2906, Found: 326.2905.

= | Se: White solid. Yield: 84%. Mp: 67.1-68.0 °C. '"H NMR (400 MHz,

NS

pr.[ " CDCl):68.54(d,J=4.4 Hz, 1H),7.68 (td,/=8.0, 2.0 Hz, 1H), 7.24

(m, 2H) (aromatic CH), 3.67 (s, 2H) (CH>), 2.93 (m, 1H) (CH(CH3),),
1.25(d, J=6.8 Hz, 6H) (CH(CH),). *C{'H} NMR (CDCl3, 101 MHz): § 155.4, 149 4,
136.8, 125.3, 123.0 (aromatic C), 86.7, 80.8 (cage C), 43.3 (CH>), 31.3 (CH(CHj3)y),
24.6 (CH(CH3),). *'B NMR (CDCls, 128 MHz): § -3.9 (d, J = 139.5 Hz, 1B), -5.0 (d, J
=135.7 Hz, 1B), -9.8 (d, J = 135.7 Hz, 2B), -10.8 (d, J = 131.8 Hz, 4B), -11.7 (d, J =
139.5 Hz, 2B). HRMS (DART) Calcd for C11H24'°B,*BgN* [M+H*]: 278.2906, Found:
278.2906.

= | 5f: White solid. Yield: 91%. Mp: 102.6-104.2 °C. "H NMR (400 MHz,

NS

Ph. N CDCLy): 68.54 (d,J=5.2 Hz, 1H), 7.75 (m, 2H), 7.58 (td, /= 7.6, 1.6

Hz, 1H), 7.46 (m, 3H), 7.18 (m, 1H), 6.88 (d, J = 7.6 Hz, 1H)
(aromatic CH), 3.23 (s, 2H) (CH>). '3C{'H} NMR (CDCls, 101 MHz): 6 155.1, 149.7,

136.6, 131.6, 130.9, 130.8, 129.2, 124.8, 122.8 (aromatic C), 83.7, 80.7 (cage C), 43.2
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(CH2). 'B NMR (CDCls, 128 MHz): 6 -3.4 (d, J = 145.9 Hz, 2B), -10.0 (d, J = 115.2
Hz, 4B), -10.8 (d, J = 113.9 Hz, 4B). HRMS (DART) Calcd for C14H2,'°B>!!'BgN*

[M+H*]: 312.2750, Found: 312.2750.

General procedure for the synthesis of 4 or 6.

An oven-dried Schlenk flask equipped with a stir bar was charged with 1-(2-picolyl)-
o-carborane (1/5) (0.2 mmol), alkyne (2) (0.5 mmol), [Cp*IrCl2]. (4.0 mg, 0.005 mmol),
AgNTf, (7.7 mg, 0.02 mmol) and HOACc (6.0 mg, 0.1 mmol), followed by dry toluene
(3 mL). The flask was closed under an atmosphere of nitrogen and stirred at 130 °C for
12 h. After the addition of water (5 mL) and extraction with diethyl ether (5 mL x 3),
the ether solutions were combined and concentrated to dryness in vacuo. The residue
was subjected to flash column chromatography on silica gel (200-300 mesh) using n-

hexane and ethyl acetate (10/1 in v/v) as eluent to give product 4/6.

4a: White solid. Yield: 90%. Mp: 185.9-186.4 °C.
'H NMR (400 MHz, CDCls): 6 8.66 (d, J = 4.8 Hz,

1H), 7.51 (td, J = 7.6, 2.0 Hz, 1H), 7.39 (m, 6H),

7.25 (m, 6H), 7.20 (m, 9H), 7.09 (d, J= 8.0 Hz, 1H)
(aromatic CH), 6.26 (s, 2H) (alkenyl CH), 3.73 (s, 1H) (cage CH), 3.63 (s, 2H) (CH>).
BC{'H} NMR (CDCls, 101 MHz): 6 156.8, 155.7, 149.2, 142.6, 140.3, 136.6, 129.9,
128.3,128.2,128.1, 127.8,127.2, 125.3, 122.6 (alkenyl and aromatic C), 74.1 (cage O),

62.0 (cage CH), 41.5 (CH,), the Beage-C was not observed. !B NMR (CDCls, 128 MHz):
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5 -4.5 (m, 4B), -10.6 (m, 6B). HRMS (DART) Calcd for CasH3s'°B,*'BgN* [M+H*]:
593.3992, Found: 593.3981.

4b: White solid. Yield: 91%. Mp: 102.3-
104.0 °C. '"H NMR (400 MHz, CDCl3): 6
8.62 (d, J= 4.8 Hz, 1H), 7.49 (td, J = 7.6,

1.6 Hz, 1H), 7.23 (d, J = 8.0 Hz, 4H), 7.16

(m, 13H), 7.02 (d, J = 7.6 Hz, 1H)
(aromatic CH), 6.15 (s, 2H) (alkenyl CH), 3.56 (s, 2H) (CH>), 3.26 (s, 1H) (cage CH),
2.98 (m, 2H), 2.88 (m, 2H) (CH(CH3),), 1.30 (d, J= 6.8 Hz, 12H), 1.23 (d, J = 6.8 Hz,
12H) (CH3). BC{'H} NMR (CDCl;, 101 MHz): J 156.7, 155.8, 149.2, 149.0, 148.6,
140.5, 137.8, 136.4, 130.0, 127.3, 126.2, 126.1, 125.3, 122.5 (alkenyl and aromatic C),
74.3 (cage C), 62.3 (cage CH), 41.5 (CH>), 34.0, 33.9 (CH(CH3),), 24.3, 24.2, 24.1,
24.0 (CH3), the Beage-C was not observed. 1'B NMR (CDCls, 128 MHz): § -4.5 (m, 4B),
-10.7 (m, 6B). HRMS (DART) Calcd for CagHe2'°B2!'BsN* [M+H*]: 760.5880, Found:
760.5867.
4c: White solid. Yield: 95%. Mp: 101.3-
103.4 °C. 'TH NMR (400 MHz, CDCls): ¢
8.63 (d, J=4.8 Hz, 1H), 7.50 (td, J = 7.6,

1.6 Hz, 1H), 7.18 (m, SH), 7.06 (m, 13H)

(aromatic CH), 6.19 (s, 2H) (alkenyl CH),
3.64 (s, 1H) (cage CH), 3.59 (s, 2H) (CHa), 2.41 (s, 6H), 2.32 (s, 6H) (CH3). *C{'H}

NMR (CDClIs, 101 MHz): 0 156.7, 155.8, 149.2, 140.3, 138.0, 137.5, 137.4, 136.5,
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129.9, 128.9, 127.2, 125.3, 122.5 (alkenyl and aromatic C), 74.1 (cage C), 62.3 (cage
CH), 41.5 (CH), 21.5, 21.3 (CH3), the Beage-C was not observed. !B NMR (CDCls,
128 MHz): 0 -4.5 (m, 4B), -10.7 (m, 6B). HRMS (DART) Calcd for C4oH46'°B2*'BsN*
[M+H"]: 648.4628, Found: 648.4623.

4d: Yellow solid. Yield: 92%. Mp: 157.7-
159.1 °C. 'H NMR (400 MHz, CDCls): ¢
8.62 (d,J=4.4 Hz, 1H), 7.49 (td, J=1.6,

1.6 Hz, 1H), 7.39 (d, J=7.6 Hz, 4H), 7.29

(d,J=8.0Hz,4H), 7.18 (m, 9H), 7.01 (d,
J=17.6 Hz, 1H) (aromatic CH), 6.14 (s, 2H) (alkenyl CH), 3.56 (s, 2H) (CH>), 3.09 (s,
1H) (cage CH), 1.37 (s, 18H), 1.31 (s, 18H) (CH3). *C{'H} NMR (CDCls, 101 MHz):
0 156.5, 155.8, 151.2, 151.0, 149.3, 140.0, 137.4, 136.3, 129.7, 127.0, 125.3, 125.1,
124.9, 122.5 (alkenyl and aromatic C), 74.3 (cage (), 62.3 (cage CH), 41.5 (CH>»), 34.8,
34.7 (C(CH3)3), 31.6, 31.4 (C(CH3)3), the Beage-C was not observed. !B NMR (CDCls,
128 MHz): 6 -4.8 (m, 4B) -10.7 (m, 6B). HRMS (DART) Calcd for CszH70'°B2!!BgN*
[M+H"]: 816.6506, Found:816.6499.
4e: Yellow solid. Yield: 90%. Mp:
88.9-89.1 °C. 'H NMR (400 MHz,
CDCl3): 6 8.63 (d, J = 4.0 Hz, 1H),

7.51 (td, J=8.4,2.0 Hz, 1H), 7.19 (m,

1H), 7.10 (m, 9H), 6.91 (d, /= 8.4 Hz,

4H), 6.77 (d, J = 8.4 Hz, 4H) (aromatic CH), 6.14 (s, 2H) (alkenyl CH), 3.86 (s, 6H),
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3.79 (s, 6H) (OCH?3), 3.62 (s, 1H) (cage CH), 3.60 (s, 2H) (CH>). *C{'H} NMR (CDCl;,
101 MHz): 6 159.7, 159.2, 156.0, 155.8, 149.2, 136.5, 135.8, 132.9, 131.1, 128.6, 125.3,
122.5, 113.6, 113.5 (alkenyl and aromatic C), 74.1 (cage C), 62.1 (cage CH), 55.4, 55.4
(OCHj3), 41.5 (CH>), the Beage-C was not observed. !B NMR (CDCls, 128 MHz): 6 -

4.3 (m, 4B), -10.7 (m, 6B). HRMS (DART) Calcd for CaoH4s'°B2!'BsNO4* [M+H*]:

712.4425, Found: 712.4409.

4f: White solid. Yield: 75%. Mp: 89.3-91.1 °C.
'H NMR (400 MHz, CDCls): 98.66 (d, J= 4.8
Hz, 1H), 7.50 (td, J = 7.6, 1.6 Hz, 1H), 7.22

(m, 1H), 7.15 (m, 4H), 7.07 (m, 9H), 6.92 (t, J

= 8.8 Hz, 4H) (aromatic CH), 6.13 (s, 2H) (alkenyl CH), 4.18 (s, 1H) (cage CH), 3.63
(s, 2H) (CHa). *C{'H} NMR (CDCls, 101 MHz): 6 162.8 (d, 'Jcr = 249.5 Hz), 162.6
(d, 'Jer=248.5Hz), 155.7, 155.1, 149.2, 138.7 (d, *Jcr = 3.0 Hz), 136.9, 136.0 (d, *Jcr
=4.0 Hz), 131.6 (d, *Jcr = 8.1 Hz), 128.9 (d, *Jcr = 9.1 Hz), 125.3, 122.8, 115.4 (d, *Jcr
= 21.2 Hz), 115.1 (d, *Jcr = 21.2 Hz) (alkenyl and aromatic C), 73.9 (cage C), 61.8
(cage CH), 41.5 (CH,), the Beage-C was not observed. !B NMR (CDCls, 128 MHz): 6
-4.6 (m, 4B), -10.3 (m, 6B). '’F NMR (CDCls, 376 MHz): 6 -113.8 (m, 4F). HRMS
(DART) Calcd for CagH341°Bo 1BgF4N* [M+H*]: 664.3625, Found: 664.3623.

4g: White solid. Yield: 62%. Mp: 215.0-
€l 215.8 °C. 'TH NMR (400 MHz, CDCls): &

8.66 (d,/J=4.8 Hz, 1H), 7.51 (t,J=7.6 Hz,

1H), 7.37 (d, J = 8.0 Hz, 4H), 7.21 (m, 5H),
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7.12 (d, J = 8.0 Hz, 4H), 7.04 (d, J = 7.6 Hz, 1H), 6.98 (d, J = 8.0 Hz, 4H) (aromatic
CH), 6.15 (s, 2H) (alkenyl CH), 4.38 (s, 1H) (cage CH), 3.63 (s, 2H) (CHa). 3C{'H}
NMR (CDCl3, 101 MHz): 0 155.6, 154.8, 149.2, 140.7 138.2,137.1, 134.3, 134.1, 131.3,
128.7, 128.4, 125.2, 122.8 (alkenyl and aromatic C), 73.8 (cage C), 61.8 (cage CH),
41.4 (CHa), the Beage-C was not observed. !B NMR (CDCls, 128 MHz): 6 -4.6 (m, 4B),
-10.4 (m, 6B). HRMS (DART) Calcd for CssH34'°B2!!'BsCIlsaN* [M+H*]: 730.2414,
Found: 730.2412.

4h: White solid. Yield: 84%. Mp: 127.4-
129.1 °C. 'TH NMR (400 MHz, CDCls): 6

8.63 (d,J=4.4 Hz, 1H), 7.50 (td, J= 7.6,

2.0 Hz, 1H), 7.22 (m, 2H), 7.15 (m, 5H),
7.04 (m, 7H), 6.96 (m, 4H) (aromatic CH), 6.14 (s, 2H) (alkenyl CH), 3.58 (s, 2H)
(CH>), 3.53 (s, 1H) (cage CH), 2.35 (s, 6H), 2.29 (s, 6H) (CH3). *C{'H} NMR (CDCl3,
101 MHz): 6 157.2,155.9,149.2, 142.8, 140.2, 137.7,137.7, 136.6, 130.9, 128.9, 128.4,
128.1,128.0, 127.8, 126.9, 125.3, 124.6, 122.5 (alkenyl and aromatic C), 74.3 (cage O),
62.3 (cage CH), 41.4 (CH,), 21.6, 21.6 (CH3), the Beage-C was not observed. !B NMR
(CDCls, 128 MHz): 6 -4.5 (m, 4B), -10.5 (m, 6B). HRMS (DART) Calcd for
CaoHas'°B2M'BsN* [M+H]: 648.4628, Found: 648.4619.

4i: Yellow solid. Yield: 95%. Mp: 95.8-
96.7 °C. 'H NMR (400 MHz, CDCl3): 6

P
" 8.68 (d,J =48 Hz, 1H), 7.53 (t, J = 7.6

Hz, 1H), 7.31 (td, J = 7.6, 1.6 Hz, 2H),
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7.20 (m, 11H), 7.10 (d, J = 8.0 Hz, 1H), 7.01 (d, J = 7.6 Hz, 4H) (aromatic CH), 6.25
(d, J=2.0 Hz, 2H) (alkenyl CH), 3.64 (s, 2H) (CH>), 3.57 (s, 1H) (cage CH), 2.91 (m,
4H) (CH(CHs)2), 1.29 (d, J = 6.8 Hz, 12H), 1.25 (d, J = 6.8 Hz, 12H) (CH(CHs)2).
BC{'H} NMR (CDCl3, 101 MHz): § 157.4, 155.9, 149.2, 148.8, 148.7, 142.7, 140.3,
136.5, 128.5,128.1, 128.1, 127.1, 126.1, 125.8, 125.3, 125.2, 125.1, 122.5 (alkenyl and
aromatic C), 74.2 (cage (), 62.2 (cage CH), 41.5 (CH>), 34.3 (CH(CHs)»), 24.2, 24.1,
24.1 (CH(CHj3)y), the Beage-C was not observed. !B NMR (CDCls, 128 MHz): 6 -4.8
(m, 4B), -10.8 (m, 6B). HRMS (DART) Calcd for CagHs2'°B2*BsN* [M+H*]: 760.5880,
Found: 760.5865.

4j: Yellow solid. Yield: 91%. Mp:
123.9-125.6 °C. "H NMR (400 MHz,

OMe  CDCl;): § 8.65 (d, J = 4.8 Hz, 1H),

7.51 (td, J=7.6,2.0 Hz, 1H), 7.29 (m,
2H), 7.19 (m, 3H), 7.08 (d, J = 7.6 Hz, 1H), 6.92 (d, J = 6.8 Hz, 2H), 6.79 (m, 10H)
(aromatic CH), 6.24 (s, 2H) (alkenyl CH), 3.82 (s, 6H) (OCH3), 3.79 (s, 1H) (cage CH),
3.76 (s, 6H) (OCH?3), 3.65 (s, 2H) (CHa). *C{'H} NMR (CDCl3, 101 MHz): 6 159.5,
159.5,156.5, 155.6,149.1, 143.9, 141.4,136.7,129.3,129.1, 125.4,122.7, 122.2, 119.8,
115.6, 113.6, 113.2 (alkenyl and aromatic C), 74.1 (cage C), 62.2 (cage CH), 55.4, 55.3
(OCHa), 41.5 (CH>), the Beage-C was not observed. !B NMR (CDCls, 128 MHz): 6 -
5.0 (m, 4B), -10.8 (m, 6B). HRMS (DART) Calcd for CaoHa6'°B2*'BsNO4" [M+H*]:

713.4418, Found: 713.4415.
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4k: White solid. Yield: 77%. Mp:
153.4-153.9 °C. 'H NMR (400 MHz,
CDCls): 6 8.64 (d, J = 4.8 Hz, 1H),

7.53 (td, J= 8.0, 2.0 Hz, 1H), 7.20 (m,

1H), 7.10 (d, J = 8.0 Hz, 1H), 6.49 (s,
2H), 6.43 (s, 8H), 6.40 (s, 2H) (aromatic CH), 6.21 (s, 2H) (alkenyl CH), 3.92 (s, 1H)
(cage CH), 3.80 (s, 12H), 3.75 (s, 12H) (CH3), 3.69 (s, 2H) (CH>). *C{'H} NMR
(CDCl3, 101 MHz): 6 160.6, 160.5, 156.5, 155.7, 149.0, 144.4, 141.8, 136.6, 125.3,
122.6, 108.2, 105.7, 100.0, 99.8 (alkenyl and aromatic C), 74.3 (cage C), 62.3 (cage
CH), 55.5, 55.4 (OCH3), 41.4 (CH,), the Beage-C was not observed. 1'B NMR (CDCls,
192 MHz): 6 -50 (m, 4B), -10.8 (m, 6B). HRMS (DART) Calcd for
CasH54'°B2BsNOg* [M+H*]: 832.4847, Found: 832.4834.

41: Yellow solid. Yield: 73%. Mp: 128.3-
129.7 °C. '"H NMR (400 MHz, CDCl3): ¢

Ph 857 (d, J = 3.6 Hz, 1H), 7.59 (m, 6H),

7.48 (m, 10H), 7.42 (m, 9H), 7.33 (m, 8H),
7.21(d,J=7.2 Hz, 2H), 7.12 (d, J= 7.6 Hz, 2H), 7.03 (m, 2H) (aromatic CH), 6.34 (s,
2H) (alkenyl CH), 4.05 (s, 1H) (cage CH), 3.69 (s, 2H) (CH,). *C{'H} NMR (CDCls,
101 MHz): 6 157.0, 155.7,149.2, 143.1, 141.2, 141.1, 140.9, 140.6, 136.7, 128.9, 128.8,
128.8,128.7,127.5,127.3,127.3, 127.0, 126.7, 126.5, 125.8, 125.3, 122.6 (alkenyl and
aromatic (), 74.3 (cage (), 62.3 (cage CH), 41.5 (CH2), the Bcage-C was not observed.

1B NMR (CDCls, 128 MHz): 6 -4.8 (m, 4B), -10.1 (m, 6B). HRMS (DART) Calcd for
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CeoHs42°BoMBgN* [M+H*]: 897.5258, Found: 897.5246.
4m: Yellow solid. Yield: 62%. Mp: 129.1-
131.4 °C. 'TH NMR (400 MHz, CDCl3): 0

8.72(d,J=4.8Hz, 1H), 7.51 (m, 1H), 7.36

(m, 2H), 7.20 (m, 3H), 7.09 (m, 3H), 7.00
(d, J=17.6 Hz, 2H), 6.92 (m, 4H), 6.82 (m, 4H) (aromatic CH), 6.19 (s, 2H) (alkenyl
CH), 4.47 (s, 1H) (cage CH), 3.67 (s, 2H) (CH>). *C{'H} NMR (CDCl3, 101 MHz): §
162.8 (d, 'Jer = 246.4 Hz), 162.3 (d, 'Jcr = 248.5 Hz), 155.5, 154.6, 149.3, 144.3 (d,
3Jcr = 7.1 Hz), 141.7 (d, *Jcr = 7.1 Hz), 137.1, 130.0 (d, *Jcr = 9.1 Hz), 129.7 (d, *Jcr
=8.1 Hz), 125.9 (d, *Jcr = 3.0 Hz), 125.3, 123.0, 122.8 (d, *Jcr = 3.0 Hz), 117.0 (d, *Jcr
=21.2 Hz), 115.2 (d, 2Jcr = 21.2 Hz), 115.1 (d, 2Jcr = 20.8 Hz), 113.8 (d, 2Jcr = 22.2
Hz) (alkenyl and aromatic C), 73.9 (cage C), 61.7 (cage CH), 41.5 (CHz), the Bcage-C
was not observed. 1'B NMR (CDCls, 128 MHz): 6 -4.9 (m, 4B), -10.0 (m, 6B). '°F
NMR (CDCls, 376 MHz): 6 -112.7 (m, 2F), -113.3 (m, 2F). HRMS (DART) Calcd for
Ca6H342°B, ' BgFsN* [M+H"]: 664.3625, Found: 664.3609.

4n: Yellow solid. Yield: 58%. Mp: 137.7-
139.1 °C. 'H NMR (400 MHz, CDCl;3): 6
8.76 (d, J=4.8 Hz, 1H), 7.57 (td, J = 7.6,

2.0 Hz, 1H), 7.35 (m, 5H), 7.15 (m, 11H),

6.91 (d, J = 8.0 Hz, 2H) (aromatic CH), 6.16 (s, 2H) (alkenyl CH), 4.53 (s, 1H) (cage
CH), 3.66 (s, 2H) (CH). PC{'H} NMR (CDCls, 101 MHz): § 155.4, 154.5, 149.4,

143.8,141.2,137.3, 134.4, 134.3, 130.0, 129.7, 129.5, 128.3, 128.3, 127.0, 125.5, 125.2,
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123.1 (alkenyl and aromatic C), 74.1 (cage C), 61.8 (cage CH), 41.4 (CH>), the Bcage-C
was not observed. !B NMR (CDCls, 128 MHz): § -4.7 (m, 4B), -10.2 (m, 6B). HRMS
(DART) Caled for CagHz4°B21'BsCIlsN* [M+H*]: 730.2414, Found: 730.2410.

40: Yellow solid. Yield: 94%. Mp: 96.8-98.5 °C.
'H NMR (400 MHz, CDCl3): § 8.54 (d, J = 4.8

Hz, 1H), 7.52 (td, J= 8.0, 1.6 Hz, 1H), 7.35 (d, J

= 7.6 Hz, 1H), 7.17 (m, 9H), 6.85 (m, 8H)
(aromatic CH), 6.22 (s, 2H) (alkenyl CH), 3.82 (s, 2H) (CH>), 3.67 (s, J=2.0 Hz, 12H)
(CH3),3.11 (s, 1H) (cage CH). *C{'H} NMR (CDCls, 101 MHz): 6 157.0, 157.0, 156.2,
151.5,149.2,135.9,133.4,131.9,130.5, 130.4, 128.9, 128.5, 125.7, 122.3, 120.5, 120.0,
111.8, 110.8 (alkenyl and aromatic C), 74.6 (cage C), 62.5 (cage CH), 55.7, 55.5
(OCH3), 40.3 (CH>), the Beage-C was not observed. 1B NMR (CDCls, 128 MHz): 6 -
4.7 (m, 4B), -11.4 (m, 6B). HRMS (DART) Calcd for CaoHas°B2*BgNO4* [M+H*]:
713.4418, Found: 713.4411.

4p: Yellow solid. Yield: 60%. Mp: 145.7-146.3
°C. 'H NMR (400 MHz, CDCl3): § 8.58 (d, J =

5.2 Hz, 1H), 7.47 (td, J= 7.6, 1.6 Hz, 1H), 7.34

(m, 4H), 7.21 (m, 3H), 7.15 (m, 3H), 7.02 (m, 8H)
(aromatic CH), 6.25 (s, 2H) (alkenyl CH), 4.36 (s, 1H) (cage CH), 3.81 (s, 2H) (CH>).
BC{'H} NMR (CDCl;, 101 MHz): ¢ 161.1 (d, 2Jcr = 18.3 Hz), 158.7 (d, 2Jcr = 23.3
Hz), 155.5, 149.0, 146.2, 136.5, 132.5 (m), 129.3 (d, 'Jcr = 274.1 Hz), 129.2 (d, 'Jcr =

279.1 Hz), 130.3 (d, “Jcr = 3.0 Hz), 130.0 (d, *Jcr = 8.1 Hz), 129.5 (d, *Jcr = 8.1 Hz),
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127.9 (d, 2Jcr = 17.2 Hz), 125.6, 124.0 (d, *Jcr = 13.5 Hz), 123.8 (d, *Jcr = 13.3 Hz),
122.5, 116.1 (d, 2Jcr = 23.2 Hz), 115.5 (d, 2Jcr = 22.2 Hz) (alkenyl and aromatic C),
74.3 (cage C), 62.0 (cage CH), 40.9 (CH>), the Beage-C was not observed. !B NMR
(CDCls, 128 MHz): 6 -4.8 (m, 4B), -10.6 (m, 6B). '°F NMR (CDCls, 376 MHz): § -
113.9 (m, 2F), -114.5 (m, 2F). HRMS (DART) Calcd for CasH34*°B, ' BgFsN* [M+H*]:
664.3625, Found: 664.3609.

4q: Yellow solid. Yield: 60%. Mp:
132.6-133.4 °C. 'TH NMR (400 MHz,
CDCls): 6 8.79 (d, J = 5.2 Hz, 1H),

7.90 (m, 2H), 7.82 (m, 9H), 7.72 (d, J

— 8.4 Hz, 2H), 7.64 (d,.J7=7.2 Hz, 3H),
7.54 (m, 4H), 7.41 (m, 9H), 7.29 (m, 1H), 7.12 (d, /= 7.6 Hz, 1H) (aromatic CH), 6.39
(s, 2H) (alkenyl CH), 4.17 (s, 1H) (cage CH), 3.76 (s, 2H) (CH2). '3C {'H} NMR (CDCl;,
126 MHz): 6 157.0, 140.0, 137.6, 133.2,133.1, 133.1, 132.9, 129.5, 128.6, 128.3, 128.0,
127.9, 127.7, 127.6, 127.3, 126.5, 126.4, 124.9, 122.7 (alkenyl and aromatic C), 74.3
(cage C), 62.3 (cage CH), 41.6 (CH>), the Bcage-C was not observed. 1B NMR (CDCls,
128 MHz): 6 -4.3 (m, 4B), -10.4 (m, 6B). HRMS (ESI) Calcd for Cs,Ha6'°B2!'BgN*
[M+H"]: 792.4628, Found: 792.4625.
4r: White solid. Yield: 98%. Mp: 183.5-183.9 °C.
'H NMR (400 MHz, CDCl3): 6 8.69 (d, J = 5.2 Hz,

1H), 7.54 (td, J = 7.6, 2.0 Hz, 1H), 7.42 (m, 6H),

7.29 (m, 9H), 7.24 (m, 6H), 7.13 (d, /= 7.6 Hz, 1H)
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(aromatic CH), 6.33 (s, 2H) (alkenyl CH), 3.66 (s, 2H) (CH>), 3.37(s, 1H) (cage CH),
0.08 (s, 3H), 0.01 (s, 3H) (CH3). *C{'H} NMR (CDCls, 101 MHz): 6 156.2, 156.0,
149.2, 142.8, 140.4, 136.5, 130.0, 128.2, 128.2, 128.0, 127.7, 127.2, 125.3, 122.5
(alkenyl and aromatic C), 67.1, 55.6 (cage C), 40.8 (CH2), the Bcage-C was not observed.
1B NMR (CDCls, 128 MHz): § 5.4 (s, 2B), -8.2 (m, 4B), -11.4 (m, 4B). HRMS (DART)
Calcd for CasH42'°B2MBsN* [M+H"]: 620.4315, Found: 620.4299.

6a: White solid. Yield: 99%. Mp: 171.3-172.2 °C. "H NMR (400

|
N MHz, CDCl;): ¢ 8.52 (d, J = 4.8 Hz, 1H), 7.65 (td, J = 7.6, 2.0

7

Me
N\ _ph Hz, 1H), 7.37 (m, SH), 7.29 (m, 5H), 7.21 (m, 2H) (aromatic CH),

6.46 (s, 1H) (alkenyl CH), 3.96 (d, J=15.2 Hz, 1H), 3.49 (d, J =

15.2 Hz, 1H) (CHa), 2.19 (s, 3H) (CH3). *C{'H} NMR (CDCls, 101 MHz): J 156.0,

156.0, 149.3,143.3, 140.7, 136.7, 130.4, 128.3, 128.1, 128.0, 127.6, 127.2, 125.3,122.9

(alkenyl and aromatic C), 77.4, 75.7 (cage C), 41.3 (CH2), 24.1 (CH3), the Beage-C was

not observed. !B NMR (CDCls, 128 MHz): § -2.6 (s, 1B), -3,9 (d, /= 122.9 Hz, 1B), -

4.8 (d, J=142.1 Hz, 1B), -10.9 (m, 7B). HRMS (DART) Calcd for C23Hz0°B,''BgN*
[M+H*]: 428.3376, Found: 428.3368.

6b: White solid. Yield: 98%. Mp: 146.3-146.7 °C. "H NMR (400

SN | MHz, CDCl5): § 8.52 (d, J=4.8 Hz, 1H), 7.64 (td, J= 7.6, 2.0 Hz,

\_ph 1H), 7.38 (m, 5H), 7.29 (m, 5H), 7.20 (m, 2H) (aromatic CH), 6.47

il (s, 1H) (alkenyl CH), 3.94 (d, J=15.6 Hz, 1H), 3.50 (d, J=15.2

Hz, 1H) (CH,Py), 2.56 (m, 2H) (CH>CH3), 1.10 (t, J= 7.6 Hz, 3H) (CH,CHz). *C{'H}

NMR (CDClIs, 101 MHz): 0 156.0, 155.9, 149.3, 143.3, 140.7, 136.6, 130.4, 128.3,

S16



128.1, 127.9, 127.6, 127.2, 125.4, 122.9 (alkenyl and aromatic C), 81.7, 79.1 (cage O),
41.0 (CH,PY), 29.0 (CH2CHj3), 14.1 (CH2CH3), the Beage-C was not observed. !B NMR
(CDCls, 128 MHz): 6 -2.8 (s, 1B), -4.1 (d, J = 148.5 Hz, 2B), -9.4 (m, 2B), -11.1 (m,
5B). HRMS (DART) Calcd for C24H321°B21!BsN* [M+H*]: 442.3532, Found: 442.3524.

= | 6¢: White solid. Yield: 99%. Mp: 90.0-91.3 °C. 'H NMR (400

NS

"By N MHz, CDCl3): 6 8.52 (d, J=4.8 Hz, 1H), 7.64 (td, /= 7.6, 2.0 Hz,

N—Ph 1H), 7.38 (m, 5H), 7.30 (m, 5H), 7.20 (m, 2H) (aromatic CH),

Ph
6.47 (s, 1H) (alkenyl CH), 3.94 (d, J=15.2 Hz, 1H), 3.53 (d, J =
15.2 Hz, 1H) (CH2Py), 2.56 (m, 1H), 2.41 (m, 1H), 1.39 (m, 4H) (alkyl CH>), 0.93 (t,
J=17.2 Hz, 3H) (alkyl CH3). *C{'H} NMR (CDCl;3, 101 MHz): 6 156.0, 155.8, 149.2,
143.3,140.7, 136.5, 130.3, 128.3, 128.1, 127.9, 127.5, 127.2, 125.3, 122.8 (alkenyl and
aromatic C), 80.9, 79.2 (cage C), 41.1 (CH2Py), 35.1, 31.8, 22.5 (alkyl CH>), 13.9 (alkyl
CH3), the Beage-C was not observed. !B NMR (CDCls, 128 MHz): § -4.5 (m, 3B), -9.5
(m, 2B), 11.2 (m, 5B). HRMS (DART) Calcd for C26Hzs°B,'!BgN* [M+H"]: 470.3845,

Found: 470.3835.

6d: White solid. Yield: 98%. Mp: 145.5-146.2 °C. '"H NMR (400

7

Bn N MHz, CDCIs): 6 8.60 (d, J=5.2 Hz, 1H), 7.70 (td, J = 7.6, 2.0 Hz,

N\—ph 1H), 7.40 (m, 5H), 7.30 (m, 9H), 7.20 (m, 3H) (aromatic CH), 6.48
" (s, 1H) (alkenyl CH), 4.09 (d, J = 10.8 Hz, 1H), 4.05 (d, J=10.8
Hz, 1H), 3.77 (d, J = 14.0 Hz, 2H) (CH). *C{'H} NMR (CDCls, 101 MHz): § 156.2,
156.1,149.2, 143.3, 140.6, 136.8, 136.2, 130.4, 130.3, 128.5, 128.3, 128.2, 128.0, 127.7,

127.6, 127.2, 125.4, 123.0 (alkenyl and aromatic C), 80.2, 79.7 (cage C), 41.3, 40.7
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(CH>), the Beage-C was not observed. 1'B NMR (CDCls, 128 MHz): 6 -3.7 (m, 3B), -8.9
(m, 2B), -10.9 (m, 5B). HRMS (DART) Calcd for C2oH34°B,*'BsN* [M+H"]: 504.3689,
Found: 504.3679.

6e: White solid. Yield: 95%. Mp: 129.0-129.7 °C. 'H NMR (400

7

. N MHz, CDCl): 6 8.50 (d, /= 4.8 Hz, 1H), 7.63 (td, J= 7.6, 1.6 Hz,
Pro

\_ph 1H), 7.38 (m, 5H), 7.30 (m, 5H), 7.19 (m, 2H) (aromatic CH), 6.44

i (s, 1H) (alkenyl CH), 3.94 (d, J = 15.6 Hz, 1H), 3.53 (d, J = 15.2

Hz, 1H) (CH>), 3.08 (m, 1H) (CH(CHz)2), 1.15 (d,J = 6.8 Hz, 3H), 1.07 (d, /= 6.8 Hz,
3H) (CH(CHs),). BC{'H} NMR (CDCls, 101 MHz): 6 155.9, 155.8, 148.9, 143.3, 140.7,
136.9, 130.4, 128.3, 128.1, 128.0, 127.6, 127.2, 125.6, 123.0 (alkenyl and aromatic C),
87.3, 81.6 (cage C), 40.8 (CHa), 31.0 (CH(CHs)2), 24.4, 24.3 (CH(CHj)z), the Beage-C
was not observed. 1B NMR (CDCls, 128 MHz): § -3.0 (m, 2B), -5.0 (d, /= 204.8 Hz,

1B), -8.9 (d, J = 157.4 Hz, 1B), -10.7 (m, 3B), -12.6 (m, 3B). HRMS (DART) Calcd

for CosHz4°B,BgN* [M+H"]: 456.3689, Found: 456.3679.

= | 6f: White solid. Yield: 95%. Mp: 149.7-150.9 °C. "H NMR (400
N\
N
Ph. MHz, CDCls): 6 8.50 (d, J= 4.0 Hz, 1H), 7.61 (d, J= 8.0 Hz, 2H),
N\\—Ph

o 7.49 (m, 2H), 7.40 (m, 7H), 7.29 (m, 5H), 7.13 (t, /= 6.4 Hz, 1H),

6.74 (d, J=8.0 Hz, 1H) (aromatic CH), 6.60 (s, 1H) (alkenyl CH),
3.70 (d, J=14.8 Hz, 1H), 2.97 (d, J= 14.8 Hz, 1H) (CH-). 3C{'H} NMR (CDCls, 101
MHz): 6 155.4, 155.3, 149.5, 143.3, 140.8, 136.1, 131.6, 131.1, 130.8, 130.4, 128.9,

128.2, 128.1, 127.7, 127.4, 127.2, 125.0, 122.6 (alkenyl and aromatic C), 84.1, 80.8

(cage C), 40.8 (CHz), the Beage-C was not observed. !B NMR (CDCls, 128 MHz): 6 -

S18



2.5 (m, 4B), -10.3 (m, 6B). HRMS (DART) Calcd for CasHz2'°B2!'BgN* [M+H"]:

490.3532, Found: 490.3525.

Synthesis of 8.

An oven-dried Schlenk flask equipped with a stir bar was charged with 1-(2-picolyl)-
2-methyl-o-carborane (5a) (49.8 mg, 0.2 mmol), diphenylacetylene (2a) (89.0 mg, 0.5
mmol), [Ir(COD)CI]2 (3.4 mg, 0.005 mmol), AgNTf. (3.9 mg, 0.01 mmol) and HOAc
(6.0 mg, 0.1 mmol), followed by dry toluene (3 mL). The flask was closed under an
atmosphere of nitrogen and stirred at 130 °C for 12 h. After the addition of water (5 mL)
and extraction with diethyl ether (5 mL x 3), the ether solutions were combined and
concentrated to dryness in vacuo. The residue was subjected to flash column
chromatography on silica gel (200-300 mesh) using n-hexane and ethyl acetate (10/1 in
v/v) as eluent to give product 8 as a white solid (46.1 mg, 54%).

8: Mp: 138.5-139.1 °C. '"H NMR (400 MHz, CDCL): J 8.51 (d, J =
4.8 Hz, 1H), 7.58 (td, J = 7.6, 2.0 Hz, 1H), 7.38 (m, 2H), 7.31 (m,

3H), 7.19 (m, 5H), 7.03 (m, 2H), 6.80 (d, J = 7.6 Hz, 1H) (alkenyl

CH and aromatic CH), 4.04 (d, J=15.2 Hz, 1H), 3.52 (d, J=15.6
Hz, 1H) (CHa), 2.33 (s, 3H) (CH3). BC{'H} NMR (CDCls, 101 MHz): J 156.1, 149.2,
143.3, 142.3, 137.5, 136.7, 129.8, 129.0, 128.8, 128.0, 127.3, 126.5, 125.0, 122.8
(alkenyl and aromatic C), 77.6, 76.8 (cage C), 40.5 (CH2), 23.9 (CH3), the Beage-C was
not observed. 1B NMR (CDCls, 128 MHz): 5 0.86 (s, 1B), -3.1 (d, J = 151.0 Hz, 1B),

-4.5 (d, J = 152.3 Hz, 1B), -10.9 (m, 7B). HRMS (DART) Calcd for CosHz01°B, 1BgN*
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[M+H"]: 428.3374, Found: 428.3376.

X-ray Structure Determination. The data of 4a (180 K), 6e (173 K) and 8 (193 K)
were collected at different temperatures on a Bruker APEX DUOQ diffractometer. An
empirical absorption correction was applied using the SADABS program.* All
structures were solved by direct methods and subsequent Fourier difference techniques
and refined anisotropically for all non-hydrogen atoms by full-matrix least-squares on
F2 using the SHELXTL program package.® All hydrogen atoms were geometrically
fixed using the riding model. Crystal data and details of data collection and structure
refinements were given in Table S1.

CCDC 2215404-2215406 (4a, 6e and 8) contains the supplementary crystallographic
data for this paper. These data can be obtained free of charge from The Cambridge

Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif.
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Table S1. Crystal Data and Summary of Data Collection and Refinements.

compound 4a 6e 8
formula CsH37B1oN C2sH33B1oN Ca23H29B10N
crystal size (mm) 0.12x0.05x0.03 0.17x0.15x0.12 0.05x0.03x0.02
fw 591.76 455.62 427.57
crystal system Triclinic Monoclinic Triclinic
space group P-1 P2i/c P-1

a, A 10.327(1) 10.718(1) 8.172(1)

b, A 10.604(1) 18.015(1) 11.935(1)
e, A 16.150(1) 13.762(1) 13.559(1)
a, deg 85.701(1) 90 108.242(5)
B, deg 81.211(1) 92.277(2) 94.126(5)

7, deg 68.369(1) 90 99.211(5)
v, A 1624.3(1) 2655.1(1) 1229.3(2)
VA 2 8 2

Deatea, Mg/m® 1.210 1.140 1.155
radiation (\) A 1.34139 1.34139 1.34139

20 range, deg 8.81t0110.0 7.2 t0 109.9 6.0t0 110.4
U, mm’! 0.306 0.278 0.281
F(000) 620 960 448

no. of obsd reflns 6105 5039 4656

no. of params refnd 424 327 308
goodness of fit 1.045 1.042 1.072

R1 0.0509 0.0517 0.0636
wR2 0.1315 0.1296 0.1661
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2021-04-13T05:01:00

400. 03

7225. 4
805. 3

i
21676
65536
0.1

: 2 4
— -«
90 85 "o 5 60 5 o 45 4o 35 3 2o 1 1. 0. o .5
£1 (ppm)

g a 28 ceys o 5

v g [ s a : -8 : ; = Parameter i

—_ = — —— Ll v < Data File Name /KR WEERE/ D

[ Y4 ~— | Hl/ b5/ zhf-CB-CH2-

Py-C.fid/ fid
bR 2hf~CB-CH2-Py—C
Comment. std carbon
Origin Varian
Owner
site
Author omel
Solvent cdel3
Temperature 30.0
Pulse Sequence s2pul
Number of 24
Scans
Receiver Gain 60
Relaxation 1.0000
Delay
Pulse Width 5. 7000
Presaturation
Frequency
Acquisition 1.3000
Time
Acquisition 2021-04-13T13:02: 10
Date
Modification  2021-04-13T05:03:00
Date
Spectrometer  100. 60
Frequency
Spectral Width 26595.7
Lowest 2220.3
Frequency
Nueleus 13¢
! Acquired Size 34574
Spectral Size 131072
Digital 0.20
Resolution
5o " 1ko 170 160 15 110 150 120 110 100 S0 do 7o o 30 1o 3o Jo To
£1 (ppm)

S23



-1.88

-5.39

°
~
B

|

—-10.84
—-11.90
—-12.76

o

10 5 10 15 20 5
£1 (ppm)
O 0 —
o v — — N =
o ® X TS —dam
- T W EnEnEnn
I I v
T T T T T T T
15 10 5 10 15 20 25
£1 (ppm)

S24

Parameter

Data File Name

bR

Comment
Origin
Owner
Site
Author

Solvent
Temperature
Pulse Sequence
Number of Scans
Receiver Gain

Relaxation
Delay

Pulse Width
Presaturation
Frequency
Acquisition
Time

Acquisition
Date

Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

Parameter

Data File Name

Lz

Comment
origin
Owner

Site
Author

Solvent
Temperature
Pulse Sequence
Number of
Scans

Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency
Acquisition
Time

Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

i
/ AL/ W/ R
KL/ bR/ zhf-CB-CH2
py-decouple/ 1/ fid
zhf-CB-CH2-py
decouple. 1. fid

Bruker BioSpin GmbH

nmr

cpc13
294.5
aring-bl1
7

195.5
1..0000

12. 0000

1. 2845

2021-04-14T20: 1

2021-04-14T20: 1

128. 40

25510. 2
~12755. 1

65536
0.39
i
E:/ MR/ nEwedk/ J5
By zhf-CB:

CH2-py-couple/ 1/
rid
2hf-CB-CH2-py—
couple. 1. fid

Bruker BioSpin GmbH

nmr

cDels
294. 4
aring

11

195.5

1..0000

12. 0000

1. 2845
2021-04-14T20:11:04
2021-04-14T20:11:05
128. 40

25510. 2

~12755. 1

1B
32768
65536
0.39



aQ
=
i
3
N

=)
a
n
6
/

TN ————

7.686
7.681
7.208
7.155
7.135

)
<
*
)

I

0.97=

2.03=

—3.634

0.187

N 0.124

—155.54
—149.80

137.20
12451
N 123.02

1

4.5 4.

(ppm)

—51.69

— 4435

Parameter

Data File Name

AR

Comment
Origin
Owner

Site

Author
Solvent
Temperature

Pulse Sequence

Number of Scans
Receiver Gain
Relaxation
Delay

Pulse Width

Pr

Frequency

saturation

Acquisition
Time
Acquisition
Date
Mod
Date

Spectrometer
Frequency
Spectral Width
Lowest

i

Nucleus

equency

Acquired Si

e
Spectral Size
Digital
Resolution

Parameter

Data File Name

ey

Comment

Origin

Owner

Site

Author

Solvent
Temperature
Pulse Sequence
Number of
Scans

Receiver Gain

Relaxation
Delay
Pulse Width

Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size

Digital
Resolution

T T
160 150 110 130 120

T
100 90

£1 (ppm)

S25

1t
/ AZHE/ W/ R
K/ 9, 12-2Me/
zhf-9, 12-2Me-S-H/ 1/
fid
zhf-9, 12-2Me-S-H.
1 fid

Bruker BioSpin GmbH

nmr

10
16. 1
1. 0000

10. 0000

2.9998

2021-04-15T10:48:04

2021-04-15T10:48:04

400. 20

4807.7
-412.5

{H
/ RERE/ WEnESL/ T
/9, 12-2Me/
9, 12-2Me~C. fid/ fid
9, 12-2Me—C

B

Std carbon

Varian

omel
cdel3
30.0
s2pul
12

60
1..0000

5.7000

1. 3000
2021-04-16T19:48:17

2021-04-16T11:48:00

100. 60

131072
0.20



Parameter

8.00
4.53
-7.66

Data File Name

o
*
=)

I

—-12.86

A

Comment
Origin
Owner
Site
Authox

Solvent
Temperature
Pulse Sequence
Number of
Scans
Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency

Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

1.00]

5
£1 (ppm)

] 0,97—{

o
@

Parameter

Data File Name

8.03
4.56

bR

Comment
Origin

Owner

Site

Author

Solvent
Temperature
Pulse Sequence

Number
Scans

of

Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency
Acquisition
Time
Acquisition
Date

Modi fication
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

T T T T T T T
-5

(ppm)

|
o

f1

S26

fr
/%W WEERE/ )5
/9, 12-2Me/
zhf~9, 12-2me-b
decouple/ 1/ fid
zhf-9, 12-2me-b
decouple. 1. fid

Bruker BioSpin Gmbll

nmr

cDel3
295.7
aring-bl1
4

195.5

1. 0000

12. 0000

1.2845

2021-04-19T20:09: 49

2021-04-19T20:09: 50

128. 40

25510. 2
~12755. 1

11B
32768
65536
0.39

i
E:/ Bt/ wengdk/ B
H/ 9, 12-2Me/
zhf-9, 12-2me-b
couple/ 1/ fid

zhf-9, 12-2me~b—
couple. 1. fid

Bruker BioSpin GmbH

nmr

cDCl3
295.6
aring
8

195.5

1..0000

12. 0000

1.2845
2021-04-19T20:07: 10
2021-04-19T20:07: 11

128. 40

25510. 2
-12755. 1

11B
32768
65536
0.39



Parameter 1t
Data File Name E:/ %M/ wbwghk/ J5
/ 1-Me/ zhf-1-Me
S-H. fid/ fid

- 8.560
8547
7.716
7.712
7.697
7.693
7.678
7.673
7.269
7.260
7.248
7.229
3.684
2.256

A zhf-1-Me-S-H
Comment
Origin Varian
Owner
= site
Author
N Solvent cpe13
N Temperature  25.0
Me Pulse Sequence s2pul
N Number of 8
Scans

Receiver Gain 52

Relaxation 1..0000
Delay
Pulse Width 11. 0000
Presaturation
5a Frequency
Acquisition 3.0000
Time
Acquisition 2021-04-14T19:31: 10
Date
Modi 2021-04-14T11:31:00

Date

Spectrometer — 399.72
Frequency

Spectral Width 8389.3
Lowest 1196. 2
Frequency

Nucleus 1H
Acquired Size 25168
Spectral Size 65536
Digital 0.13
Resolution

R

1.00=
1.04=
2.89«
2.03=

3.52=

5 9.0 85 80 7.5 7.0 6.0 55 50 4.5 4.0 3.5 3.0 2.0 1.5 1.0 0.0 0.5
£1 (ppm)

o .

ERNCRC]
0 o © © 5 33 Parameter fi
: : g ; : g. g :‘ ; = 3. g Data File Name MeHh/ W/
o [l oo S~~~ o0 o ) KL/ 1-Me/ zhf-1-me-S—
"“ "“ - —\"; '\&';/'\ o ~ a CL fid/ fid

bR zhf-1-me-S-C1

A

Comment Std carbon

7

pd

Origin Varian

M e Owner

N Site

Author ome1
Solvent cdels
Temperature 30.0

Pulse Sequence s2pul

Number of Scans 164

5a Receiver Gain 60

Relaxation Delay 1. 0000

Pulse Width 5.7000
Presaturation

Frequency

Acauisition Time 1.3000

Acquisition Date 2021-04-16T19:40:02

Modification 2021-04-16T11:46:00
Date
Spectrometer 100. 60

Frequency

Spectral Width 26595.7
Lowest Frequency -2218.3
Nucleus 13C
Acquired Size 34574
Spectral Size 131072

Digital 0.20
Resolution

T T T T
90 180 170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10 0
£1 (ppm)

S27



~
o =3 aao
[ ;— = Parameter i
o el - .
v v v Data File Name E:/ #%Hk/ wfwidk/ J5t
\ \ \ l ¥/ 1-Me/ zhf-1-Me
S-decouple/ 1/ fid
b R zhf-1-Me-S-decouple.
1. fid
Comment
Origin Bruker BioSpin Gmbll
/ Owner nmr
| site
~ Author

N Solvent
M e Temperature

N Pulse Sequence aring-bll
Number of 5
Scans

Receiver Gain 195.5
Relaxation 1. 0000
Delay

Pulse Width  12.0000
Presaturation
sa Frequency
Acquisition  1.2845
Time
Acquisition  2021-04-16T20:27:01
Date
Modification — 2021-04-16T20:27:02
Date
pectrometer  128. 40
requency
Spectral Width 25510.2
Lowest -12755. 1
Frequency
Nucleus 118
Acauired Size 32768
Spectral Size 65536
Digital 0.39
Resolution

< % Q<
- o L)
T T T T T T T T T
15 10 5 0 5 10 15 20 25
£1 (ppm)
)
% o w ot x
QK= A= S Parameter
o g % o~
[ [ Data File
AN Vo Name kH/ 1-Me/ zhf-1-Me
S-couple/ 1/ fid
b R zhf-1-Me-S-couple.
L fid
7 Comment
Origin Bruker BioSpin Gmbl
Owner nmr
\N Site
M Author
e Solvent cne13

/

Temperature  296.0

Pulse aring
Sequence
Number of 5

ns

Receiver Gain

Relaxation
5a Delay

Pulse Width  12.0000

Presaturation

Frequency
Acquisition  1.2845
Time
Acquisition — 2021-04-16T20:22:43
Date
Modification 2021-04-16T20:22:44
Date
Spectrometer  128.40
Frequency
Spectral 25510. 2
Width
s -12755. 1
ous 11B
Acquired Size 32768
Spectral Size 65536
Digital 0.39
Resolution

£1 (ppm)

S28



8.552
8.543
7.707
7.703
7.669
7.664
7.260
7.252
7.250
7.241
7.234
7.222
7.219
3.655
2.597
2.541

%
|

7

Et

5b

1.222
1.203
1.184

rameter

le Name

b g

Comment

Origin
Owner

Site

Author
Solvent
Temperature

Pulse Sequence

A
KRE/ WD

Hi. fid/ fid
zhf-

-H1
Std proton

Varian

omel
cDel3
30.0

s2pul

Number of Scans 4

Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency
Acquisition
Time

Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

5 9.0 85 8.0 6.5 6.0 55 50 45 4.0 3.5 3.0 25 20 L5 1.0 0.5 .0
£1 (ppm)
~ = — ISR
a0 o [SR=} ngeoy 3 N 5
o2 g P arroz e 2 g Parameter it
—_ = — —_— 0~~~ o~ < N - Data File E:/ MHk/ wewedt/ J5
[ Y = | Name ¥/ 1-Et/ zhf
cfid/ fid
o zhf-1-Et-Cfid
4 Comment Std carbon
N Origin Varian
N Owner
Et N Site
Author omel
Solvent cdel3
Temperature 300
Pulse s2pul
Sequence
Number of 88
5b Scans
Receiver Gain 60
Relaxation 1.0000
Delay
Pulse Width  5.7000
Presaturation
Frequency
Acquisition  1.3000
Time
Acquisition  2021-04-24T1
Date
Modification — 2021-04-24T05:
Date
Spectrometer  100. 60
Frequency
Spectral 26595. 7
ol Width
Lowest ~2218.9
Freaquency
Nucleus 13C
Acquired Size 34574
1 Spectral Size 131072
Digital 0.20
Resolution
b0 " 1o 170 160 150 110 130 120 110 100 90 80 70 60 30 10 30 20 10
£1 (ppm)

S29

30
1..0000

11. 5000

3.0000

2021-04-24T13: 14

2021-04-24T05: 15

400. 03

7225. 4
805. 1

1
21676
65536
0.11

H/
/ 1-Et/ zhf-1-E

123

100

1-Et

34

19:00



o o~
p_ g g Parameter i
< - Data File / AR/ menEdL/ TR
| \ ) Name L/ 1-Et/ zhi-1-EL-
decouple/ 1/ fid
bR Zhf-1-Et-s-
decouple. 1. fid
Comment
Origin Bruker BioSpin GmbH
Owner nir
/ Site
| Author
N Solvent cnels
N Temperature  296.7
Et Pulse aring-bll
N Sequence
Number of 6
Scans
Receiver Gain 195.5
Relaxation 1.0000
Delay
Pulse Width  12.0000
5b Presaturation
Frequency
Acquisition  1.2845
Time
Acquisition — 2021-04-25T20:19:45
Date
Modification 2021-04-25T20:19:46
Date
Spectrometer  128.40
Frequency
Spectral 25510. 2
Width
Lowest ~12755. 1
Frequency
Nucleus 118
Acquired Size 32768
Spectral Size 65536
Digital 0.39
Resolution
ER
o oo
15 To 5 13 s o s 5o B
1 (ppm)
© ) '
- ~ oS Parameter i
<+ v o~ Data File Name E:/ %/ wEmgdk/ )
| | / 1-Et/ zhf-1-Et
couple/ 1/ fid
o3 zhf-1-Et-s—couple.
1. fid
Comment
Origin Bruker BioSpin Gmbil
/ Owner nmr
| site
NS Author
N Solvent SIS
Et Temperature 296. 7
N Pulse Sequence aring
Number of Scans 9
Receiver Gain  195.5
Relaxation 1.0000
Delay
Pulse Width 12,0000
Presaturation
5b Freauency
Acquisition 1.2845
Time
Acquisition 2021-04-25T20: 16:39
Date
Modification  2021-04-25T20:16:39
Date
Spectrometer 128. 40
Frequency
Spectral Width —25510.2
Lowest 12755. 1
Frequency
Nucleus 118
Acquired Size 32768
Spectral Size 65536
Digital 0.39
Resolution
15 To 3 b s o 5 bo bs
£1 (ppm)

S30



TOOo AN TOAN—~0NnO —~Q O NN N ONONDAIAN—~FTONDAT VIV

Vit OO ®WXO OO0V TNl — CONRV>-O0A-O0OWMT N —~A—AI>wnonsnom

nMERSeg AN addad CoIILTInnnnninnninT Iananoad

L O T S o e e N L o AANNANNN A A A = == = O OO
NN

VTSN e ——— e

7

"Bu

5c

0931 —
1.00=x

2.04x

2.00= =

2.33=

— 15528
— 149.45
136.71
_125.07
~122.92
80.45
78.44
71-77.48

/
h

7

"By

5¢c

77.16
76.84

o,

2.0

@

4334

35.08
31.92

—22.49

—13.82

Parameter

Data File Name

bR

Comment

Origin
Owner

Site

Author

Solvent
Temperature
Pulse Sequence
Number of Scans
Receiver Gain
Relaxation
Delay

Pulse Width

Presaturation

Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus
Acquired Size

Spectral Si

e
Digital
Resolution

Parameter

Data File Name

ey

Comment

Origin

Owner

site

Author
Solvent
Temperature
Pulse Sequence
Number of
Scans
Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

T T T T T
180 170 160 150 140 130 120 110 100 90 80
£1 (ppm)

S31

i
E:/ A%/ wewidk/
1-n-Bu/ zhf
nBu. fid/ fid

zhf-1-nBu

Std proton

Varian

omel
cDC13
30.0
s2pul
1

24
1..0000

11. 5000

3.0000

2021-01-14T09:42: 41

2021-01-14T01:

100

400. 03

1H
21676
65536
0.11

1K
£/ KAWE/ MENERE/ S5
/ 1-n-Bu/ zhf-1-
nbu-s-c. fid/ fid

zhf~1-nbu-s—c

Std carbon

Varian

omel
cdel3
30.0
s2pul
12

60
1..0000

5.7000

1. 3000

2021-04-15T19:38:31

2021-04-15T11:39:00

100. 60

26595. 7
2226.2

13
34574
131072
0.20



-4.66
-10.30

Parameter

Data File Name

bz

Comment
Origin
Owner
Site
Author

Solven
Temperature
Pulse Sequence
Number of
Scans

Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modi £
Date

Spectrometer
Frequency
Spectral Width
Lowest
Frequency

Nucleus

Acquired Size
Spectral Size
Digital
Resolution

2 00{
n
=] 8.07{

£1 (ppm)

—-4.13
—-5.28
—-9.79
—-10.80

5¢c

Parameter

Data File Name

B R

Comment
Origin
Owner
Site
Author

Solvent
Temperature
Pulse Sequence
Number of
Scans

Receiver Gain
Relaxation
Delay

Pulse Width

Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size
Digita
Resolution

T T T T
0 5 10 15

£1 (ppm)

S32

20 25

i
/NG HE L/
B/ 1-n-Bu/ zhf-1
nbu-s-decouple/ 1/
rid
zhf-1-nbu
decouple. 1. fid

Bruker BioSpin GmbH

nmr

aring-bl1
6

91.8
1..0000

12. 0000

1. 2845

2021-04-15T20:27:14

2021-04-15T20:27:15

128. 40

25510. 2
1275

11B
32768
65536
0.39

1t
KL/ e/
1-n-Bu/ zhf-1
nbu-s—couple/ 1/ fid

zhf~1-nbu-s-couple.
L. fid

Bruker BioSpin Gmbl

nmr

cpe13
294.9
aring

5

91.8
1. 0000

12. 0000

1. 2845

2021-04-15T20:24: 26

2021-04-15T2

27

128. 40

25510. 2
~12755. 1

11B

65536
0.39



8.625
8.613

7.764

AN OV—~—=FTNTNOONDWN % o
NTFTANOTAN—~ORRNS O W = ®
O e R R R el S R RS I o] o ®©
e e e T e e e N N e

A

7

Bn

5d

5.07

1.05%
2:2(}\2

Parameter
Data File
Name

R
Comment.
Origin
Owner

Site
Author
Solvent
Temperature
Pulse
Sequence
Number of
Scans
Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency
Acquisition
Time
Acquisition
Date

Modification
Date
Spectrometer
Frequency
Spectral
Width

Lowest
Frequency

Nucleus

Acquired Size
Spectral Size
Digital
Resolution

=4 2,07,
2.047

T
80 7.5 7.0 6.5 6.0 55 50 4.5
£1 (ppm)

—155.57

— 149.45
137.01
135.80
130.49
128.64
127.97
125.25
123.19
79.85
78.89
77.48
77.16

J
/
v

7

Bn

5d

76.84

A

4378
~40.91

T T T T
160 150 140 130 120 110 100 90 80
£1 (ppm)

S33

Parameter

Data File Name

(73

Comment

Origin

Owner
Site

Author
Solvent
Temperature
Pulse Sequence
Number of
Scans
Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus
Acauired Size
Spectral Size
Digital
Resolution

i
Hatih/ wewEdE/ 5
¥t/ 1-Bn/ zhf-1-Bn
s-H1/ 1/ fid
zhf-1-Bn-s-HL. 1. fid

Bruker BioSpin GmbH

nnr

[CIGE]
295.9
2830

12

63.0
1. 0000

10. 0000

2.9998
2021-04-19T17:35:33

2021-04-19T17

100. 20
4807. 7
407.9
1
14

65536
0.07

i
22/ K/
/ 1-Bn/ zhf-1-bn
fid/ fid

o

zhf-1-bn-s—c

Std carbon

Varian

omel
cdel3
30.0

s2pul
10

60
1. 0000

5.7000

1. 3000

2021-04-15T19: 4!

2021-04-15T11:51:00
100. 60

26595. 7

20. 4

13C
34574
131072
0.20



442

-10.04

o
5
n
o
@

£1 (ppm)

—-3.89
—-5.02

—-9.47
—-10.45

Parameter
Data File
Name

b

Comment
Origin
Owner
Site
Author

Solven
Temperature
Pulse
Sequence
Number of
Scans
Receiver Gain
Relaxation
Dela
Pulse Width

Presaturation
Frequency
Acquisition
Time
Acquisition
Date

Modification
Date
Spectrometer
Frequency
Spectral
Width

Lowest
Frequency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

Parameter
Data File
Name

b i

Comment
Origin
Owner
Site
Author

Solvent
Temperature
Pulse
Sequence
Number of
Scans
Receiver Gain
Relaxation
Delay

Pulse Width

Presaturation

Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral
Width

Lowest
Frequency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

T T T T
0 5

£1 (ppm)

o
o
o

10

S34

o
B

fr
/O KEWE/ wEwERE/ 5
#/ 1-Bn/ zhf-1-Bn-
s-decouple/ 1/ fid
£-1-Bn-s—
decouple. 1. fid

Bruker BioSpin GmbH

nmr

€DC13
294.9

aring-bl1

195.5

1. 0000

12. 0000

1. 2845

2021-04

2021-04

128. 40

25510. 2

12755. 1

118

32768

65536
0.39

1
i/ KGR/ WEnE S/

¥/ 1-Bn/ zhf-1-Bn
s—couple/ 1/ fid
zhf-1-Bn-s-couple
1. fid

Bruker BioSpin Gmbll

nmr

cDC13,
294.9

aring

195.5
1. 0000

12. 0000

1. 2845

2021-04-15T20:30: 20

2021-04-15T20: 3

21

128. 40

25510. 2

~12755. 1

11B
32768




7.705
7.700
7.685
7.681
7.666

\ 7.266

| 7.264

L 7.260

| 7.250

| 7.247

| 7.244

| 7.238

L 7.235

| 7.232

| 7.229

L7219

L7217

- 8.549
X 8.538

Pre

5e

=

—3.670

z
¥

0.93=x

2.960
2.943
2.926
2.909
2.892
2.874

- 1.258
1241

Parameter

Data File Name

eed
Comment

Origin
Owner

site

Author

Solvent
Temperature
Pulse Sequence
Number of
Scans

Receiver Gain
Relaxation
Delay
Pulse Width
Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

— 155.37
—149.44

136.83
_125.30
~123.02

’Pr\

5e

86.69
80.76
77.48

7

—43.27

—31.29

—24.55

Parameter

Data File Name

bR

Comment

Origin

Owner

Site

Author

Solvent
Temperature
Pulse Sequence
Number of
Scans
Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency

Acquisition

Time

Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency

Nucleus

Acquired Size
Spectral Size
Digital
Resolution

T T
100 90
£1 (ppm)

S35

i
/LR mEnERE/ )5
Kb/ 1-iPr/ zhf-1-
ipr-H. fid/ fid
zhf-1-ipr-H

Std proton

Varian

omel
CDC13,
30.0
s2pul
1

16
1. 0000

11. 5000

3.0000

2021-03-07T19:08:08

2021-03-07T11:08:00

400. 03

6410. 3
797.0

i
19231
65536
0.10

i

/ 1-iPr/ zhf-1-
ipr-C. fid/ fid
zhf-1-ipr-C

Std carbon

Varian

omcl
cdel3
30.0
s2pul
100

60
1. 0000

5.7000

1. 3000
2021-04-13T13:04:48
2021-04-13T05:08:00

100. 60

26595. 7
2218. 7

13C
34574
131072
0.20

Tt/ MEwERE/ 5



—-3.94
—-4.96

1.00

Parameter
Data File
Name

—-9.82

—-10.81
~-11.69

bR

Comment
Origin
Owner
Site
Author
Solvent
Temperature

Pulse
Sequen

Number of
Scans

Receiver Gain

Relaxation
Delay
Pulse Width

1
/ AGHE/ WEE S
/ 1-iPr/ zhf-1
~decouple/ 1/

zhf-1-ipr-s—
decouple. 1. fid

Bruker BioSpin Gmbil

nmr

aring-b11

195.

1. 0000

12. 0000

Presaturation

Frequency
Acquisition
Time
Acquisition
Date

Modification

1. 2845

2021-04-14T20:28:39

2021-04-14T20:28:40

Date

Spectrometer 128.40
Frequency
Spectral 25510. 2
Width

| Lowest 12755. 1
Frequency
Nucleus 1B
Acquired Size 32768
Spectral Size 6553
Digital 0.39

Resolution

7

Pre

S5e

337
446
— 552

(ppm)

Parameter

Data File Name

—-9.21

—-10.27
—-11.30
—-12.39

Ez3

Comment
Origin
Owner
Site
Author

Solvent
Temperature
Pulse Sequence
Number of Scans
Receiver Gain
Relaxation
Delay
Pulse Width

Presaturation

Frequency
Acquisition
Time
Acquisition
Date

Frequency
Spectral Width

Lowest
Frequency
Nucleus
Acquired Size
Sy
Digital
Resolution

tral Size

T T T T T
5 10

(ppm)

S36

1
/ KGHE/ WewEE/ R
¥/ 1-iPr/ zhf-1-ipr
couple/ 1/ fid
zhf-1
L fid

ipr-s—couple.

Bruker BioSpin GmbH

nmr

€pe13
294.5
aring
9

195.5
1. 0000

12. 0000

2845

2021-04-14T20:25:32

2021-04-14T20:25:33

128. 40

25510. 2
12755. 1

1B
32768
65536
0.39



VAT~ VOV~ VAN TO - O =-TODDR—~ Q> ®X
TOONM VN TONOCAX-LOWVN —~DXRXO T TAANDYO 0O X OA "
N I NN NN IR R i i e Parameter i
o<l el e e e it o e ol e ol e el e L S o e ol e e~ = R ] Data File Name / KGR/ e S/
[ B —— /
s 4/ 1-Ph/ zhf-1-ph
H.fid/ fid
o zhf-1-ph-H
Comment Std proton
Origin Varian
Owner
/ Site
| Author omel
Solvent cnel3

7

N Temperature 30.0

Pulse Sequence s2pul

Ph Number of Scans 8

N Receiver Gain 24
Relaxation 1. 0000
Delay

Pulse Width 11. 5000
Presaturation
Frequency

Acquisition 3.0000
5f Tine

Acquisition 2021-04-13T13:10:18
Date

Modification 2021-04-13T05: 11:00
Date

Spectrometer  400.03

Frequency
Spectral Width 7225.4

Lowest 805. 4
Frequency
Nucleus 11

Acquired Size 21676
Spectral Size 65536

Digital 0.11
Resolution

2 IT35% J I
3 255353 =
— o — O — — (o]

9.0 85 80 7.5 7.0 6.5 6.0 5.0 4.0 3.5 3.0 2.0 1.5 1.0 0.5 0.0 0.5
£1 (ppm)
= @ ﬁ 'T. § |Q 2 & g NI ¥ =] Parameter it
ne Sa23339 caICe 3 Data File Name E:/ B/ WEwEdt/
RATEREERE N TRUR AL R0 g0 NN < }/ 1-Ph/ zhf-1-ph-
[ i dal e SN C.fid/ fid
A zhf-1-ph-C
Comment Std carbon
| Origin Varian
Owner

7

N Site
P h Authox omel
N Solvent cdel3
Temperature 30.0
Pulse Sequence s2pul
Number of 10
Scans

Receiver Gain 60

Relaxation 1..0000
5f Delay
Pulse Width 5.7000

Presaturation
Frequency

Acquisition 1.3000
Time

Acquisition 2021-04-13T13:11:48
Date

Modification  2021-04-13T05:13:00
Date

Spectrometer  100. 60

Frequen

Spectral Width 26595.7

Lowest ~2221.1

Frequency

Nucleus 13C

Acquired Size 34574
Spectral Size 131072
Digital 0.20
Resolution

©
S
@
S
=
=]
o
s
o
]
>
o
&
IS
S
)
<
3
S
®
S
o
S
o
S
o
)
.
S
S
.
S
S
=S

£1 (ppm)

S37



-3.40
_-9.96
—~-10.76

7

Ph

5f

Parameter

Data File Name

i

Comment
Origin
Owner
Site
Author

Solvent
Temperature
Pulse Sequence
Number of
Scans

Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

T T
0 5

£1 (ppm)

2 00{
. 4304
4 01{

284
398

wn
X
S

I

~-11.34

')
'\
B

\

7

Ph

5f

Parameter

Data File Name

a3

Comment

Origin

Owner

Site

Author

Solvent
Temperature
Pulse Sequence

Number of
Ses

ns
Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

T T T T T
0 5 10 15 20

£1 (ppm)

o
o
o
@

S38

i
E:/ M/ WEoERE/ 5
Bt/ 1-Ph/ zhf-1-ph
s—decouple/ 1/ fid

zhf-1-ph-s-decouple.
L. fid

Bruker BioSpin Gmbl

nmr

cDel3,
294. 6
aring-bll

9

195.5

1. 0000

12. 0000

1.2845

2021-04-14T20:21:35

2021-04-14T20:21:36

128. 40

25510. 2
~12755. 1

11B
32768

1t
[ KGR/ e RE /5
/ 1-Ph/ zhf-1-ph
uple/ 1/ fid
zhf-1-ph-s-couple
1. rid

Bruker BioSpin Gmbll

nmr

cDpel3
294.4
aring

10

195.5
1. 0000

12. 0000

1. 2845

2021-04-14T20:17:57

2021-04-14T20:17:58

128. 40

25510. 2
~12755. 1

11B
32768
65536
0.39



- 8.664
- 8.652
7530
7.525
7511

| 7.254
| 7.248
L 7213
L 7.204
L 7.195
1 7.187
L 7.180
| 7.007
1 7.077
L6.264

_~3.731
~-3.633

\

4a

2.01=

Parameter

Data File Name

bk

Comment

Origin
Owner
Site
Author

Solvent
Temperature
Pulse Sequence
Number of Scans
Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency

Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus

Acquired Siz

e
Spectral Size
Digital
Resolution

~
n
ol

156.82
155.66
149.23

<

140.28

)
°
%
A

153
<
=

a

128.26

I
@

a4
%
a

128.15
7

6.0

~ o~
-
]
a A

o
B = R

122.62

f1

(ppm)

77.48
77.16

%
\

4a

76.84
74.05

—62.03

—41.50

Parameter

Data File Name

bR

Comment

Origin
Owner

site

Author

Solvent
Temperature
Pulse Sequence
Number of
Scans

Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus

Acquired S

e
Spectral Size
Digital
Resolution

T
100
£1

T
90
(ppm)

S39

8
F:/ F37¢/ py-alkeny/
17-67/ crf-17-67-
1-0109. fid/ fid
r£-17-67-1-0109

Varian

1. 0000

4. 4500

2.9999

2019-01-09T12:24:22

2019-01-09T04:25:00

399. 72

6793. 5
~1198.6

1H
20380
65536

0.10

it
Fi/ 2%/ py-
alkeny/ 17-67/
erf-17-67-C-1. fid/

fid
erf-17-67-C-1

Varian

1. 3000

2019-01-09

[21:21:06

2019-01-09T13:22:00
100. 52

25000. 0
-1439. 8

65536
0.38



Parameter {t
Data File Name F:/ 2% &/ py-alkeny/
17-67/ 2013156b—
crf-17-67/ 2013156b—
17-67-decouple/ 1/

-4.43

(=3 <
a @
(=] o

(-

A 2013156b-crf-17-67-
decouple. 1. fid

Comment

Origin UXNMR, Bruker
Analytische
Messtechnik GmbH

Owner root

Site

Author

Solvent cne1s

Temperature 300.0

Pulse Sequence  aring. lgy

Number of Scans 500

Receiver Gain 143.7
4 Relaxation Delay 0.0000
a Pulse Width 5..0000
Presaturation
Frequency

Acquisition Time 0.4260
Acquisition Date 2019-01-10T16:11:52

Modification 2019-01-10T09:34:57
Date

Spectrometer 128. 38

Frequency

Spectral Width 38461.5
Lowest Frequency -19587.6

Nucleus 11B

Acquired Size 16384
Spectral Size 32768
Digital 117

Resolution

g 5 g
< ) —_
5 b s o s bo bs 50
£1 (ppm)
=3
=) w
Y S Parameter 1
b ' Data File Name F:/ #2357 %/ py-alkeny/
17-67/ 2013156b-
erf-17-67/ 2013156b-
erf-17-67-coupling/ 1/
fid
bRA 2013156b-crf-17-67-
coupling. 1. fid
Comment
Origin UXNMR,  Bruker
Analytische Messtechnik
Gmbll
Owner root
Site
Author
Solvent cpc13
Temperature 300.0
Pulse Sequence  aring. lgy
Number of Scans 500
Receiver Gain 143.7
Relaxation Delay — 0.0000
4a Pulse Width 5. 0000
Presaturation
Frequency
Acaquisition Time 0. 4260
Acquisition Date 2019-01-10T16:21:55
Modification Date 2019-01-10T09:34:55
Spectrometer 128. 38
Frequency
Spectral Width — 38461.5
Lowest Frequency —19587.6
Nucleus 1B
Acquired Size 16384
Spectral Size 32768
Digital 1.17
Resolution
5 3 s o 5 bo bs 50

1 (ppm)

S40



Vv AaXn oA NSO NDS —~XMXXX =TI —~F>O0 000N DA 0o
A== =0T AOXN N —O=F O —-ODROTOAD X M SoTaq Parameter m
CVMNIIIIANNNT—T=F= =0 Q=N ANSS NN NN RN XN XX aaaA
L e T e e e L e e e o o e L =T B B B B o I o T S I I S I S B I S I IS ———— Data File Name F:/ f2% %/ py-alkeny/
e e e e e L N e e e e e N — N 19-101-2/ crf-19-101-2
H.fid/ fid
i erf=19-101-2-H
Comment
Origin Varian
Owner
Site
Author
Solvent coe1s
Temperature 25.0
Pulse Sequence  s2pul
Number of Scans 4
Receiver Gain 44
Relaxation Delay 1.0000
Pulse Width 4.4500
3.0000
Acquisition Date 2019-04-21T2 0
Modification Date 2019-04-21T13:36:00
Spectrometer 399. 72
Frequency
Spectral Width — 7183.9
Lowest Frequency —793.7
Nucleus 1
Acquired Size 21552
Spectral Size 65536
Digital 0.11
Resolution
|
|
I
Il I i
|
)
it [ i L Y
-3 FERCEN -3 EE=1a-N < <
) S22 2 A e oo
S - < = = — ——dd -=
T T T T T T T T T T T T T T T T 1
5 9.0 85 80 7.5 7.0 65 60 55 50 45 40 3.5 30 25 20 1.5 1.0 5 L0 0.5
f1 (ppm)
XX ANR =SSOV T ADD
MR R R R el XOIQ T ageagy Parameter it
e R R = - I N - R N ] Toxad o tTeamnac o |
wuIIFIToadaaaaa NN A A Data File Name F:/ #2345 %/ py—
e e e e e e e e e e e L e e o A e B el o B o I o Bl o] ; 9/
L LS N | |G s alkeny/ 19-101-2/
crf-19-101-2-C. fid/
fid
bk crf-19-101-2-C
Comment Std carbon
. Origin Varian
'Pr. Owner
Site
Author ome1
Solvent cdel3
Temperature 20.0
Pulse Sequence s2pul
Number of 84
Scans
Receiver G 60
Relaxation 1. 0000
Delay
Pulse Width 5.7000
Presaturation
Frequency
Acquisition 1. 3000
Time
Acquisition 2019-04-21T19:55:
Date
Modification  2019-04-21T11:58:00
Date
Spectrometer  100. 60
Frequency
| Spectral Width 24509.8
i Lowest ~1681.6
Frequency
Nucleus 13C
i | Acquired Size 31863
| Spectral Size
Digital
! Resolution
4 Ml "
y L L . W W
T T T T T T T T T T T T T T T T T T T
90 180 170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10 0
£1 (ppm)

S41



Parameter

-4.58
-10.74

B R

Comment

Origin

i Owner
Pr. .

Site
Author
Solvent

Temperature
Receiver Gain
Pulse Width

Presaturation
Frequency

Acquisition Time

Acquisition Date

Modification
Date
Spectrometer
Frequency

Nucleus
Acquired Size
Spectral Size
Digital
Resolution

4.00+
6.204

£1 (ppm)

Parameter

<
v
¥

-10.70

Data File Name

Comment
Origin
'Pr.
Owner

Site

Author

Solvent
Temperature
Pulse Sequence
Number of Scans

Receiver Gain

Pulse Width
Presaturation
Frequency

Acquisition Time
Acquisition Date

Modification Date

Spectrometer
Frequency
Spectral Width

Lowest Frequency

Nucleus
Acquired Size
Spectral Size

Digital
Resolution

r T T T T T T T T T
10 15 10 5 0 5 10 15 20 25

(ppm)

-

S42

Data File Name

Pulse Sequence

Number of Scans

Relaxation Delay

Spectral Width

Lowest Frequency

Relaxation Delay

1t

F:/ f2% 7%/ py-alkeny/
/ 2013156b~
101-2/ 1/ fid
b
101-2. 1. £id

UXNMR, Bruker

Analytische

Messtechnik GmbH

root

cnc13

300.0

aring. lgy

215

322

0. 0000

5. 0000

0. 4260

2019-04-22T19:27:36
2019-04-22T15:46:20

128. 38

38461. 5
19578. 2
118
16384
32768
1.17

1
F:/ B3 €/ py-alkeny/
19-101-2/ 2013156b—
crf-19-101-2-coupling/
1/ fid
2013156b-crf~19-101-2-
coupling. . fid

UXNMR, Bruker
Analytische Messtechnik
GmbH

root

cDels
300. 0

aring. lgy
212

0. 4260
2019-04-22T19:25:34
2019-04-22T15:46:25
128. 38

38461. 5
~19578. 2
11B
16384
32768
1.17



- 8.635

\-8.623

7.523

|
|

7.499
7.483

7.483

QAT O An Y —

DO ®O0XEOn T @nX NS

RIR i 2

O N e L S o S -1 )

S R N
e

C

™\-3.589

_ 2411

~2318

0.96 —=

5'10\1

202 = ——mom—

1.00

6.06 ~

Parameter

Data File Name

E3 0

Comment

Origin
Owner
Site
Author

Solvent
Temperature
Pulse Sequence
Number of Scans
Receiver Gain
Relaxation
Delay

Pulse Width

Pr.
F
Acquisition
Time

saturation

equency

Acquisition
Date
Modification
Date
Spectrometer
equency

Spectral Width

Lovest

Acquired Size
Spectral Size

Digital

Resolution

8.

0

I
s
o v
A n
e

=11.03 =

140.25

a
=
3

!

N —~

L |13.045

o

138.03

137.52

137.38

136.54

129.85
128.88
127.19

125.29

122.52

50 4.5 4.0
£1 (ppm)

77.48

“11.95

@
w

76.84
74.14

.0

—62.28

21606+, L

©
@

—41.46

2153

N\21.25

Parameter

Data File Name

P

Comment

Origin

Owner
Site
Author

Solvent

Temperature

Pulse Sequence
Number of Scans
Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modification
Date

Spec
Frequency
Spectral Width

Lowest

rometer

Frequency

Nucleus

Acquired Size
Spectral Size
Digital
Resolution

T T
100 90 80
£1 (ppm)

S43

[
R/ py
alkeny/ 19-100-1/
-19-100-1-H. fid/

crf-19-100-1-H

Varian

€De13
25.0
s2pul
24

56

1. 0000

4. 4500

3..0000

2019-04-21T21:32:31

2019-04-21T13:34:00

399. 72

718,
793.6

1
21552
65536
0.11

i
Fi/ 36/ py
alkeny/ 19-100-1/
crf-19-100-1-C. fid/
fid
crf=19-100-1-C

Varian

cdel3
25.0
s2pul
400

1..0000

4. 9500

1. 3000

2019-04-21T22:05:31

2019-04-21T14:21:00

100. 52

25000. 0
-1431.2




-4.60

=Y
bl
S

I

—-12.71

b

Comment

Origin

Owner
Site
Author
Solvent

Temperature

Relaxation
Delay
Pulse Width

Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency

Spectral Width

Lowest
Frequency

Nucleus

Acquired Size

Spectral Size

Digital
Resolution

) <&
3 o)
< L)

1.95+4

T T
10 15 10 5 0 -5 -10 -15 -20 -25
£1 (ppm)

Parameter
Data File Name

-10.69

©
<
<+
i
I

b i

-

Comment

Origin

Owner

Site

Author

Solvent
Temperature
Pulse Sequence
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width

Pre
Frequency

aturation

Acquisition Time
Acquisition Date
Modification
Date
Spectrometer
Freauency
Spectral Width
Lowest Frequency
Nucleus

Acquired Size
Spectral Size
Digital
Resolution

S44

Parameter

Data File Name

Pulse Sequence

Receiver Gain

Presaturation

fr
Fi/ FEH%/ py-
alkeny/ 19-100-1/
2013156b~
erf-19-100-1/ 1/ fid
2013156b-
crf-19-100-1. 1. fid

UXNMR, Bruker
Analytische
Messtechnik GmbH

root

D13
300. 0
aring. lgy

Number of Scans 289

645. 1
0.0000

5.0000

0. 4260
2019-04-22T19:17:03
2019-04-22T15:46:36
128. 38

38461. 5
~19578.2

11B
16384
32768
1.17

iz
F:/ f&# %/ py-alkeny/
19-100-1/ 2013156b-
crf-19-100-1/
2013156b-crf-19-100-1-
coupling/ 1/ fid
2013156b-crf-19-100-1
coupling. 1. fid

UXNMR, Bruker
Analytische
Messtechnik GmbH

root

€pe13
300. 0
aring. lgy
353

645. 1

0. 0000

5. 0000

0. 4260
2019-04-22T19:22:07
2019-04-22T15:46:31

128. 38

38461. 5
-19578.2
11B
16384
32768
117




XS = XN X~ AW O~ el o o
5iR385882055259283 i &2 i
LT e e e e T e e L S ol o o =T ) o0 - Data File Name  F:/ P23 K/ py-alkeny/
Ve | e ekt | | N/ 20-5/ crf-20-5-2-
H.fid/ fid
[Z3] erf-20-5-2-H
Comment
Origin Varian
Owner
Site
Author
Solvent €DC13
Temperature 25.0
Pulse Sequence  sZpul
Number of Scans 12
Receiver Gain 40
Relaxation 1. 0000
Delay
Pulse Width 4. 4500
Presaturation
Frequency
Acqu 3. 0000
Time
Acquisition 2019-05-11T11:00:54
Date
Modification 2019-05-11703:01:00
Date
Spectrometer 399
Frequency
Spectral Width  7575.8
Lowest ~1188.9
Frequency
Nucleus 1H
Acquired S 22727
Spectral Size 65536
| i Digital 0.12
I J Resolution
1
! S Y
f IR T T T S
=3 N =% 0o o o » S S
< Bl B! °‘. S 2 %
— <t <o~ — S ) - =
90 85 80 75 70 65 60 55 "o 45 4o 35 3o s 2o s 0.5
£1 (ppm)
— O T 0V == N \O —~ — T —
NN S NS AN — N 0 O < —~ o~ Lo T o B "
=SSO R ST NS m®a q T ewes Parameter LS
nnhmITIoadaaddan SIS i g e Data File Name F:/ FLZ/ py-
SN NN N (== ~ NN alkenys 20 s
erf-20-5-2-C2. fid/
fid
b erf-20-5-2-C2
Comment Std carbon
Origin Varian
i Owner
Bu site
Author ome 1l
Solvent cdel3
Temperature 20.0
Pulse Sequence s2pul
Number of 80
Scans
Receiver Gain 60
Relaxation 1.0000
Delay
Pulse Width 5.7000
Presaturation
Frequency
Acquisition 1.3000
Time
Acquisition 2019-05-11T09:03:47
Date
Modification  2019-05-11T01:07:00
Date
Spectrometer  100.60
Frequency
t Spectral Width 24509.8
Lowest 1679. 5
Frequency
Nucleus 13C
Lo o Acquired Size 31863
| | Spectral Size 65536
" ‘ : | Digital 0.3
‘ | Resolution
i
phoviny Yo bl . . Al W
T T T T T T T T T T T T T T T T T T T T
90 180 170 160 150 140 130 120 110 100 90 80 70 60 5 10 30 20 10 0
£1 (ppm)

S45



Parameter

I
o)
¥

-11.40

Data File Name

ARAR

Comment

Origin

Owner
Site

Author

Solvent
Temperature
Pulse Sequence
Number of Scans
Receiver Gain
Relaxation
Delay

Pulse Width

Presaturation
Frequency

Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus

Acquired Size

Spectral

Digital
Resolution

5.94

)
<
<

T T T T T T T T T
15 10 5 0 5 10 15 20 25

£1 (ppm)

Parameter

-10.67

Data File Name

I
*
<
i
I

b

Comment

Origin

Owner
Bu

Site
Author

Solvent
Temperature
Pulse Sequence
Number of Scans
Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency

Acquisition
Time
Acquisition
Date

Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency

Nucleus

Acquired Size
Spectral Size
Digital
Resolution

S46

i
F:/ B3/ py-
alkeny/ 20-5/
2013156b—crf-20-5-2/
1/ fid
2013156b—

UXNMR, Bruker
Analytische
Messtechnik GmbH

root.

€pC13
300. 0
aring. lgy
128

256.0

0. 0000

5.0000

2019-05-13T16:27:48
128. 38

38461. 5
-19618. 1

11B
16384
32768
117

fE
F:/ #%57%/ py-
alkeny/ 20-5/
2013156b-crf-20~;
coupling/ 1/ fid
2013156b-crf-20-
coupling. L. fid

5-2-

UXNMR, Bruker
Analytische
Messtechnik GmbH

root

CDC13,
300. 0
aring. lgy
128

256. 0

0. 0000

5.0000

0. 4260

2019-05-13T22:06:53

2019

5-13T16:27:43

128. 38

38461. 5
~19618. 1

11B
16384
32768
117



o
@
2
=
N

\-8.629

|

7.531
7.526
7.510

V-V OVOTROVVM—OT MO N
SO RLOFTE M —ORVNAD RO @D D —
NIFTANAT 7171 QQ 100N
N N N A A N N R R RC R
eSS S

— —

ey
S =
o o

159.68

155.95
155.83

<

~149.19

136.53

135.76

132.86

J

131.10
~ 128.57
12528

\ 122,52

113.57

I
@

£1 (ppm)

113.46
76.84

<

- 62.14

55.42
55.38

L

—41.48

OMe

4e

W

OMe

Parameter

Data File Name

bR jE

Comment

Origin
Owner
Site

Author

Solvent
Temperature
Pulse Sequence
Number of Scans
Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequenc

Spectral Width

Lowest

Acquired Size
Spectral Size

Digital
Resolution

Parameter

Data File Name

bR

Comment

Origin

Owner
Site

Author
Solvent
Temperature
Pulse Sequence
Number of
Scans
Receiver Gain
Re
Delay
Pulse Width
P
Frequency

laxation

>saturation

Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width

Lowe:

Frequency
Nucleus
Acquired Size
Spectral Size

Digital
Resolution

T T
100 90
£1 (ppm)

S47

i
AR/ py
alkeny/ 19-91/
erf-19-91-1-. fid/
erf-19-91-1-

fid

Std proton

Varian

omel
CDC13
20.0
s2pul
12

30

1. 0000

11. 5000

3.0000

2019-04-17T14:51:46

2019-04-17T06:52:00

400. 03

7622.0
-1204. 7

H
22866
65536
0.12

i
F:/ FFE/ py
alkeny/ 19-91/
erf=19-91-CC. fid/
fid
erf=19-91-CC
Std carbon

Varian

omel
cdel3
20.0
s2pul
88

60

1. 0000

5. 7000

1. 3000

2019-04-19T08:56:01

2019-04-19T00:59: 00

100. 60

24509. 8
~1681. 7

13C
31863
65536
0.37



i

-4.56

o (=3
T
s d

[

4.00+

4.28+4

2.06

Parameter

Data File Name

i

Comment

Origin

Owner
Site
Author

Solvent

Temperature

Pulse Sequence
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Presaturation
Frequency
Acquisition Time
Acquisition Date
Modification
Date
Spectrometer
Freque

Spectral Width

Lowest Frequency

Nucleus

Acquired Size
Spectral Size
Digital
Resolution

=

o

1

<
“
¥

5

(ppm)

S

-10.73

Parameter

Data File Name

b

Comment

Origin

Owner
Site
Author

Solvent
Temperature
Pulse Sequence
Number of Scans
Receiver Gain
Relaxation
Delay

Pulse Width

Pr.

Frequency

turation

Acquisition
Time

Acquisition
Date
Modi f
Date

cation

Spectrometer
equency
Spectral Width

Lowest

equency
Nucleus

Acquired Size
Spectral Size

Digital
Resolution

=

£1

T
5

(ppm)

S48

o

@

i

19-91/ 2013156b~
crf-19-91-decouple/
fid
2013156b-crf-19-91-
decouple. 1. fid

UXNMR, Bruker
Analytische
Messtechnik Gmbi

root

€De13

300. 0
aring. lgy
180

512.0

0. 0000
5.0000

0. 4260
2019-04-18T20:06: 04
2019-04-18T14:05:56

128. 38

38461.5
-19578. 2
11B

32768
117

[C1
K/ py
alkeny/ 19-91/
2013156b-crf-19-91
coupling/ 1/ fid
2013156b-crf-19-91
coupling. L. fid

UXNMR, Bruker
Analytische
Messtechnik GmbH

root

cDnel3
300. 0
aring. lgy
280

512.0
0.0000

5.0000

0. 4260

2019-04-18T20:05:18

2019-04-18T14:05:58

128. 38

38461. 5
19578. 2

11B
16384
32768
117

#4576/ py-alkeny/



- 8.663
8651

7.525
7.521

7.506
7.502
7.487

7.482
\ 7.260
\ 7,238
L 7.227
L 7,224
 7.220
L 7.217
L 7.207
L 7.169
L 7.155
| 7.148
| 7.138

7.134
7.102
7.081
7.068
7.063

7.059

7.051
7.046
6.937

6.915

6.893

6.125
L4.183
L3.632

W

Parameter

Data File Name

bR

Comment

Origin

Owner

Site

Author

Solvent
Temperature
Pulse Sequence

Number
Scans

of

Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency
Acquisition
Tim

Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

0.99=

g

2.00=

164.07

163.82

155.70

138.72

138.69
\ 136,92
e

]

1

136.01
\ 135,97

L 131.59
L 128.92
L 128.83
L 125.25
L 122.77
[ 115.51
L 115.30
L115.21
L115.00

T
5.5 50 4.5 4.0

(ppm)

1 131.67

£ 77.48

i

77.16

AR A

76.84
73.87

—61.83

—41.51

Parameter

Data File Name

b

Comment

Origin
Owner
Site

Author
Solvent
Temperature
Pulse Sequence
Number of Scans
Receiver Gain
Relaxation
Delay

Pulse Width

Pr
Frequency

saturation

Acquisition
e

Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Freaquency
Nucleus
Acquired Size
Spectral Size

Digital
Resolution

g0
(ppm)

T
100
£1

80

S49

fr
/ FEFK/ py
alkeny/ 19-105-2/
erf-19-105-2-H. fid/

fid
crf-19-105-2-H

Varian

cDel3
25.0
s2pul

8

18
1. 0000

4. 4500

3.0000

2019-04-24T10:31:23

2019-04-24T02:32:00

399.72

7575. 8
~1189. 3

1H
22727
65536
0.12

F:/ 256/ py-
alkeny/ 19-105-2/
crf-19-105-2-C. fid/
fid

crf-19-105-2-C

Std carbon

Varian

omel
cdels
20.0
s2pul
80

60

1. 0000

5. 7000

1. 3000
2019-04-24T08:36:55
2019-04-24T00:40: 00
100. 60

24509. 8
~1678.0




Parameter

-4.50

Data File Name

wvy o~
a .
s d

I I

bR

Comment

Origin

Owner

Site
Author

Solvent
Temperature
Pulse Sequence
Number of Scans
Receiver Gain

Relaxation
Delay

Pulse Width

Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

) s !
3 Y %
<t o -
T T T T T T T T T J
15 10 5 0 -5 -10 -15 -20 -25 -30
1 (ppm)
~
@ a
e o Parameter
¥ N

Data File Name

AR

Comment.

Origin

Owner
Site

Author

Solvent
Temperature
Pulse Sequence
Number of Scans
Receiver Gain
Relaxation
Delay

Pulse Width

Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

T T T T T T T T
15 10 5 0 5 10 15 20 25 30

£1 (ppm)

S50

8
F:/ 258/ py-
alkeny/ 19-105-2/ b-
crf-19-105-2/ fid
19-105-2/ b~
crf-19-105-2

UXNMR, Bruker
Analytische
Messtechnik GmbH

root

cDel3
300. 0
aring. lgy
128

256. 0
0.0000

5.0000

0. 4260

2019-04-25T20:

116
2019-04-25T14:26:00
128. 38

38461. 5
~19598. 2

11B
16384
32768
1.17

i
F:/ #3¥6/ py-
alkeny/ 19-10!
crf-19-105-2-
coupling/ fid
19-105-2/ b=
crf-19-105-2-coupling

UXNMR, Bruker
Analytische
Messtechnik GmbH

root

€De13
300.0
aring. lgy
128

256. 0

0. 0000

5.0000

0. 4260

2019-04-25T20:27:39

2019-04-25T14:27:00

128. 38

38461. 5
-19598. 2

11B
16384
32768
117



o <t
oo
“

-113.75

-113.78
-113.79

-113.82

Parameter

Data File Name

P

Comment

Origin

Owner
Site
Author

Solvent
Temperature
Pulse Sequence
Number of Scans
Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

g

=
@
s
=

T T T T
90 95 100 105 110 115 120
f1 (ppm)

S51

i
F:/ A6/ py
alkeny/ 19-105-2/
crf-19-105-2-F. fid/

crf-19-105-2-F
Std Fluorine

Varian

€DC13
20.0
s2pul
4

60

1. 0000

6. 0667

1. 0000

2019-04-24T08:40:31

2019-04-24T00:40: 00

376. 37

156250. 0
~115765. 3

19F
156250
524288
0.30



OO AANDANS DD T VO OM vy
CVMACHRRODTMN—SEASVLOR TN % a Parameter fit
MR R RIS e «a ° )
WO NENNNNNNNNNNNNO OO o Data File Name /RS py—
VT (e — alkeny/ p-Cl-—%Z.
e/ zhf-p-Cl-H. fid/
fid
eae zhf-p-C1-H
Comment
Origin Varian
Owner
Site
Author
Solvent cpels
Temperature 25.0
Pulse Sequence  s2pul
Number of Scans 4
Receiver Gain 52
Relaxation 1. 0000
Delay
Pulse Width 11. 0000
Presaturation
Frequency
Acquisition 3..0000
Time
Acquisition 2021-03-26T09:04:37
Date
Modification  2021-03-26T01:05:00
Date
Spectrometer  399.72
Frequency
Spectral Width 7183.9
793.9

Nucleus 1H
Acquired Size 21552
Spectral Size 65536
Digital 0.11
Resolution

M T MO AN TS Mo
BRITESHSRLIIL o3y © Y
R R O Bl B RS Y oRx & s Parameter
MM T IO @ NN NN R = , -
2o3¥3Inczaocagsa | NN SO = Data File Name F:/ 235 &/ py—
VS e S \ e L
zhf-p-Cl1-C/ 1/
fid
i zhf-p-C1-C. 1. fid
Comment
Origin Bruker BioSpin Gubll
Owner nmr
Cl Site
Author
Solvent coe13
Temperature  295.7
Pulse Sequence zgpg30
Number of 66
Scans
Receiver Gain 195.5
Relaxation 1. 0000
Delay
Pulse Width  10.0000
Presaturation
Frequency
Acquisition  1.2999
Time
Acquisition  2021-03-25T10:34:34
Date
Modification — 2021-03-25T10:34:35
Date
Spectrometer  100. 64
Frequency
Spectral Width 35
Lowest
Frequency
Nucleus 13¢
Acquired Size 46426
Spectral Size 131072
Digital 0.27
I Resolution
r T T T T T T T T T T T T T T T T T T T
90 180 170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10 0

£1 (ppm)

S52



Parameter

<
<
¥

-10.31
-13.10

Data File Name

P

Comment
Origin
Owner
Site
Author

Solvent
Temperature
Pulse Sequence
Number of
Scans
Receiver Gain
Relaxation
Delay

Width
Presaturation
Frequency

Pulse

Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

4.00-|
4.15

ol

£1 (ppm)

Parameter

3
0
b

-10.41

Data File Name

b
Comment
Origin
Owner
Site
Author

Solvent
Temperature
Pulse Sequence
Number of Scans
Receiver Gain
Relaxation
Delay

Pulse Width

Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

T T T T T T T T
10 5 0 5 20

£1 (ppm)

=

S53

{H
F:/ FRAK/ py
alkeny/ p-Cl-
#e/ zht-p-Cl
decouple/ 1/

H L
fid
zhf-p-Cl-decouple.
1. fid

Bruker BioSpin Gmbll

195.5

1. 0000

12. 0000

1. 2845

2021-03-25T10:42:02

2021-03-25T10:

03
128. 40

25510. 2
~12755. 1

11B
32768
65536
0.39

1t
Fi/ FE3C/ py-
alkeny/ p-Cl-—3Z
zhf-p-Cl-couple/

Bruker BioSpin Gmbll

nmr

cDel3
295.6
aring
29

95.5
1..0000

12. 0000

1. 2845

2021-03-25T10:38:04

2021-03-25T10:38:05

128. 40

11B
32768
65536
0.39



COMITATOD-NLACAOVINOOTNO—=VASE M=
TAAN 0O XXOTANOSCITLTWMTANODULTASDS OOV ST T 0 <t ®
VNN IIIANNNZT T~ RaRRRN~ Y O Parameter 1
BN N NN NNNNNNNNNNNNNNNN OSSO0 00 0mnn ool ~ ) | ,
e e e — N/ Data File Name —F:/ 76/ py-alkeny/
— 18-58/ crf-18-58-
Hofid/ fid
b crf-18-58-H
Comment Std proton
Origin Varian
Owne
Site
Author ome1
Solvent el
Me Temperature 20.0

Pulse Sequence  s2pul

Number of Scans 12

Receiver Gain 40
Relaxation 1. 0000
Delay

Pulse Width 11. 5000

Presaturation
Frequency

Acquisition 3.0000
Time

Acquisition 2019-01-05T11:50: 46
Date

Modification 2019-01-05T03:52:00
Date

Spectrometer 400. 03

Frequency

Spectral Width — 7622.0

Lowest -1211
Frequency

Nucleus 1H
Acquired Size 22866
Spectral Size 65536
Digital 0.12

Resolution

@
o
@

MM AT TAND —~F PO WO =N
A2 -xdRsnsdaISSBRasn o3y 9 3 o

S Ao NS8O %% 0w SN T S om0 o < ° v Parameter fif
VI ITTOomaaAdAdAAAAAAA NN = == )
o N - < oo Data File Name F:/ F3 %/ py

|
%

N alkeny/ 18
erf-18-58-C-3. fid/
fid

L crf-18-58-C-3

Comment

Origin Varian
Owner

Site

Author

Solvent
Temperature
Pulse Sequence
Number of Scans

Receiver Gain

Relaxation
Delay
Puls

Width 4. 9500

Presaturation
Frequency

Acquisition 1. 3000
Time

Acquisition 2019-01-06T16:41:15
Date

Modification 2019-01-06T08: 46:00
Date

Spectrometer 100. 52

| Frequency
Spectral Width 25000.0
Lowest ~1435.9
Frequency

Nucleus

Acquired Size
Spectral Size 65536
Digital 0.38
Resolution

T T
90 180 170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10 0
£1 (ppm)

S54



Parameter

Data File Name

S
©°
<+
i
I

—-10.50
—-12.67

FR A

Comment

Origin

Owner
Site

Author

Solvent
Temperature
Pulse Sequence
Number of Scans
Receiver Gain
Relaxation
Delay

Pulse Width

Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modification
Date

Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

4.004
4.094
1.944

Parameter

n
¥

-10.53

Data File Name

gz

Comment

Origin

Owner
Site

Author

Solvent
Temperature
Pulse Sequence
Number of Scans

Receiver Gain

Relaxation
Delay

Pulse Width
Presaturation
Frequency
Acquisition
Time
Acquisition
Date

Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequenc

Nucleus
Acquired Size
Spectral Size
Digital
Resolution

T T T T T T T T
15 10 5 0 5 10 15 20

f1 (ppm)

N;
@
w
s

S55

i
F:/ F2#576/ py-alkeny/
18-58/ 2013156b~
crf-18-58/ 2013156b—
crf-18-58-decouple/
1/ fid
2013156b-crf-18-58
decouple. 1. fid

UXNMR, Bruker
Analytische
Messtechnik GmbH

root

cels
300.0
aring. lgy
500

181.0

0. 0000

5.0000

0. 4260

2019-01-07T18:31:24

2019-01-07T11:43:17

128. 38

38461.5
—19587. 6

118
16384
32768
117

i

F:/ F#EE/ py-
alkeny/ 18-58/
2013156b-crf-18-58/
2013156b-crf-18-58-
coupling/ 1/ fid
2013156b-crf-18-58-
coupling. 1. fid

UXNMR, Bruker
Analytische
Messtechnik GmbH

root

cpe13
300. 0
aring. lgy
433

181.0
0.0000

5.0000

0. 4260

2019-01-07T18:38:35

2019-01-07T11:43:15

128. 38

38461. 5
~19587. 6

118
16384
32768
1.17



- 8.681

\-8.669
7.549
7.530
7511

1.02 =,

|

7.335

7.331
/ 7316
\7.312
\ 7.208
L 7.204
L 7.260
| 7.234
| 7.222
L 7.206
L 7.190
L 7.169
L 7.151
1 7.105
| 7.085
L 7.016
| 6.997
L6.257
L6.252

Pr

_3.642

Parameter

Data File Name F

al
we
1p:
st zh
Comment
Origin Br
Owner nm:
Site
Author

Solvent D
Temperature 29
Pulse Sequence zg
Number of 6
Scans

Receiver Gain 3
Relaxation 1
Delay

Pulse Width 10

Presaturation
Frequency
Acquisition 2.

Time

Acquisition 20
Date
Modification 20
Date
Spectrometer 40
equency
Spectral Width 48
Lowest -4
F

Nucleus 1H

equency

Acquired Size 14
65!

Spectral S

Digital 0.
Resolution

9.0

157.40
155.89
149.15

\%ﬁ\\;&s—#

148.82

148.69
142.66
140.29
136.47

28.45
128.14

©13.99

128.08

127.14

126.13

125.84
125.26

Pr

125.15

£1 (ppm)

125.10
122.52
77.48

77.16

“41.03

@

76.84
74.16

—62.22

iPr

4145

—34.30

24.15

24.12

24.10

£

Parameter

Data File Name

R

Comment

Origin

Owner
Site

Author

Solvent
Temperature
Pulse Sequence
Number of Scans
Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency

Acquisition
Time
Acquisition
Date
Modification
Date

ectrometer

Frequency
Spectral Width
Lowest
Frequency
Nueleus
Acquired Size
Spectral Size
Digital
Resolution

T T
110 100 90 80
£1 (ppm)

S56

1t
R/ py-
keny/ 20-20-2
nti m-ipr/ zhf-m-
v/ 1/ fid

fom—ipr-H. 1. fid

uker BioSpin Gmbil

-

C13
7
30

0000

. 0000

9998
21-03-23T20:28: 18
21-03-23T20:28: 19
0. 20

07. 7
12.6

422
536
07

i
F:/ FAR/ py
alkeny/ 20-20-2 wenti
m-ipr/ crf-20-20-2
€3. fid/
crf-20-20-2-C3

Std carbon

Varian

omel
cdel3
20.0
s2pul
80

60

1. 0000

5.7000

1. 3000

2019-05-11T14:01:38

2019-05-11T06:04:00

100. 60

24509. 8
1684. 4

13C
31863
65536
0.37



Parameter

>
¥

-10.79

Data File Name

Comment

Origin

Owner
Site

Author

i Solvent
Pr

Temperature

'Pr
Pulse Sequence
Number of Scans
Receiver Gain
Relaxation
Delay

Pulse Width

Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

4.00
5.88+

&
o
o
o

5 10 15 20 25
£1 (ppm)
® ® Parameter
< = Data File Name

Comment

Origin

ipr i

Pr Owner
Site
Author

Solvent

Temperature

Pulse Sequence
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Presaturation
Frequency

Acquisition Time

Acquisition Date

Modification
Date

Spectrometer
Frequency
Spectral Width
Lowest Frequency
Nucleus

Acquired Size
Spectral Size
Digital
Resolution

T T T T T
-5 -10 -15 20 -25

£1 (ppm)

=
S
o
=S

S57

i
/ %€/ py-alkeny/
20-20-2 wenti m-ipr/
2013156b-crf~20-20-2/
1/ fid
2013156b—
erf-20-20-2. 1. fid

UXNMR, Bruker
Analytische
Messtechnik GmbH

root

CDC13,
300. 0
aring. lgy
128

181.0
0.0000

5.0000

0. 4260

2019-05-13T21:52:41

2019-05-13T16:28:19

128. 38

38461. 5
-19618. 1

11B
16384
32768
117

i
F:/ FE¥77%/ py-alkeny/
20-20-2 wenti m-ipr/
2013156b—
erf-20-20-2coupling/ 1/
fid
2013156b—
crf-20-20-2coupl ing.
1. fid

UXNMR,  Bruker
Analytische Messtechnik
GmbH

root

cDel3
300. 0
aring. lgy
128

181.0

0. 0000
5.0000

0. 4260
2019-05-13T21:54:25
2019-05-13T16:28:15

128. 38

38461. 5
~19618. 1
11B
16384
32768
1.17



8.653
\8.641
7.534
7.529
7.515
7.511

7.495

7.491
\ 7.308
\ 7.288
L 7.269
L 7.260
| 7.211

17202

L 7.199
L 7.181
L 7.158
L 7.093
L 7.074
| 6.027
L 6.910
| 6.817

6.806
6.788

6.771

6.752

6.244
3.815

3.787
3.760
3.651

|

OMe

Parameter

Data File Name

1
Ak /M
3/ new/ zhf-m—
ome-p. fid/ fid

bRAE zhf-m-ome-p
Comment

Origin Varian
Owner

Site

Author

Solvent el
Temperature 25.0
Pulse Sequence  sZpul
Number of Seans 4
Receiver Gain 36
Relaxation 1.0000
Delay

Pulse Width 11. 0000
Presaturation

Frequency

Acquisition 3.0000

Time
Acquisition
Date
Modification
Date

2021-03-23T16:5
7:25
2021-03-23T08:5
7:00

Spectrometer 399.72
Frequency
Spectral Width — 7183.9
Lowest ~794. 1
Frequency
Nucle 1H
Acquired Size 21552
Spectral Size 65536
Digital 0.11
Resolution
=3 S ®enmn
< eeme s <
— “ae == a
r T T T T T T T T T T
5 9.0 85 80 7.5 7.0 6. 6.0 55 5.0 3.0 2.5
VOV~ OoONVONE —~ w0 O
FITR=ZRINI=ALRRRT woya Q=3 = )
davumam =Y vadn @ ed NSRS I ) Parameter i
R R R RS SIS RN I I gt gt NSNS Y adwwn = -
282233 IcaodsadoDz=sz=s eels @aa bl Data File Name F:/ F## &/ py-
) SN NS N e NP | alkeny/ 20-14-2

OMe

bR

Comment

Origin

Owner
Site

Author
Solvent
Temperature
Pulse Sequence
Number of
Scans
Recei
Relaxation
Delay
Puls

ver Gain

Width
Presaturation
Frequency
Acqui
Time

ition

Acquisition
Date

Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency

Nucleus

Acquired Size
Spectral Size
Digital
Resolution

T
90
£1 (ppm)

S58

wenti/ crf-20-14-2-
Cl1. fid/

fid

Std carbon

Varian

omel
cdels
20.0
s2pul
20

60
1..0000

5. 7000

1. 3000

2019-05-13T15:07:31

2019-05-13T07:08:00

100. 60

24509. 8
1689. 4

13C
31863
65536
0.37



Parameter

<
©
¥

-10.27

Data File Name

BRI
Comment
Origin

MeO OMe Owner

Site
Author

Solvent
Temperature

Pulse Sequence

Number of Scans

Receiver Gain

Relaxation Delay

Pulse Width
Presaturation
Frequency

Modification
Date
Spectrometer
Frequency

Spectral Width

Nueleus
Acquired Size
Spectral Size
Digital
Resolution

4.00
5.73+

r T T T T T T T T T
10 15 10 5 0 5 10 15 20 25

£1 (ppm)

Parameter
Data File Name

I
]
i

-10.75

Comment

Origin

Owner

Site

OMe Author
Solvent
Temperature
Pulse Sequence
Number of Scans

Receiver Gain

Relaxation Delay
Pulse Width
Presaturation
Frequency
Acquisition Time
Acquisition Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest Frequency
Nucleus

Acquired Size

Spectral Size

Digital
Resolution

S59

Acquisition Time

Acquisition Date

Lowest Frequency

L=
F:/ F357%/ py-alkeny/
20-14-2 wenti-m-OMe/
2013156b-crf-20-14-2-
coupling/ 2013156b-
crf-20-14-2/ 1/ fid
2013156b-
crf-20-14-2. 1. fid

UXNMR, Bruker
Analytische
Messtechnik GmbH

root

€De13
300. 0
aring. lgy
86

114.0

0. 0000
5.0000

0. 4260
2019-05-14T20:41:31
2019-05-14T13:57:42

128. 38

38461. 5
-19601. 7
11B
16384
32768
1.17

i1
F:/ §2% 7%/ py-alkeny/
20-14-2 wenti-m-OMe/
2013156b-crf-20-14-2-
coupling/ 2013156b-
erf-20-14-2-coupling/
1/ fid
2013156b-crf-20-14-2-
coupling. 1. fid

UXNMR, Bruker
Analytische
Messtechnik GmbH

root

cDCl3
300. 0
aring. lgy
107

114.0
0.0000
5.0000

0. 4260
2019-05-14T20:40: 18
2019-05-14T13:57:47

128. 38

38461. 5
~19601. 7
11B
16384
32768
1.17



X0 T OOV OOO T O v o %

TAOITITAN OV —~A X =R B @S —~ S F® Parametor 1
Levnnnnnndadgqa ==Y Y Iq R e

L IR R S S S S SN S S S S S S NV V- SRV Vo A enoenoen Data File Name R C/ py-

N e mm———a—— N alkeny/ 25-86-2 wenti

5-20Me/

bR 2hf-3-5-Zome—p
Comment
origin Varian
Owner
Site
OMe Author
Solvent coels
Temperature 25.0

Pulse Sequence sZpul

Number of Scans 4

Receiver Gain 36

Relaxation 1. 0000
4k Delay

Pulse Width 11. 0000

Frequency

aturation

Acquisition 3.0000

Time

Acquisition 2021-03-23T16:52:21
Date

2021-03-23T08:53:00

Spectrometer 399.72
Frequency
Spectral Width 7183.9
Lowest ~793.6
Frequency

Nucleus 1
Acquired Size 21552
Spectral Size 65536

Digital 0.11
Resolution

7];

TalR= N o)
SaNa
= =d
T T T T T T T T T T T ]
55 50 45 40 35 30 25 20 1.5 10 0.5 00 -0.5
£1 (ppm)
QY —oOoT O o —a
LN oSNy Ay e w xOIXR 222 o b .
SovwmaT—9% wvad =T R AN @ Pavameter it
LLewvmuT Tt aa ER=E-S SR dae I Data File Name F:/ B4 &/ py
N o Wi SN —~ [ | alkeny/ 25-86-2 wenti

3, 5-20Me/
£-25-86-2-CC. fid/

bR erf-25-86-2-CC
Comment Std carbon
Origin
Owner
Site

OMe Author omel
Solvent cdel3
Temperature 30.0

Pulse Sequence s2pul

Number of Scans 60

Receiver Gain 60
Relaxation 1. 0000
Delay

4k Pulse Width 5.7000

Presaturation
Frequency

Acquisition 1. 3000

Time

Acquisition 2020-07-18T0
Date

Modification 2020-07-18T0
Date

Spectrometer 100. 60

Frequency

Spectral Width —26595.7

| 1 f Lowest -2227.7
Frequency
| Nucleus 13¢

Acquired Size 34574
| Spectral Size 131072

|
Digital 0.20
" o " Resolution

T T T T T
90 180 170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10 0
£1 (ppm)

S60



Parameter

Data File Name

-5.03

IS,
*
=]
i

I

—-12.93

HR A

Comment
Origin
Owner
Site

Author

MeO

OMe Solvent
Temperature

Pulse Sequence
Number

of Scans

Receiver Gain
Relaxation
Delay

Pulse Width

Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width

Lowest

quency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

4.004
4.19]

=
@
S

f1 (ppm)

Parameter

n
<
¥

-10.82

Data File Name

bR

Comment
Origin
Owner

Site

Author
Solvent
Temperature

MeO

Pulse Sequence

Number of Scans
Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

o
@

5 30

£1 (ppm)

S61

alkeny/ 25-86-2 wenti

3,5-20Me/ 2013156b—
erf-86-2/ 1/ fid
2013156b—

crf-86-2. 1. fid

decoupling
Bruker BioSpin GmbH

root

CDC13,
294.7
aring-bll
64

101.0

0. 2000

10. 7000

0. 8520

2020-07-10T12:54: 4

2020-07-10T12:54:47

192. 54

38461. 5
~20984. 1

11B

i
F:/ B3/ py-
alkeny/ 25-86-2 went
3, 5-20Me/ 2013156b—
crf-86-2/ 2/ fid
2013156b-
crf-86-2.2. fid

coupling
Bruker BioSpin GmbH

root

cDel3
293.7
aring
64
101.0
0. 2000

10. 7000

0. 8520

2020-07-10T12:56:44

2020-07-10T1

:156:44

192. 55

38461. 5

19255.

5

118
32768
65536
0.59



8.578
8.569
7.609
7.590
7.575
7.513

|

\ 7.490
\ 7.475
L 7.471
L 7.467
L 7.440
| 7.433
| 7.422
| 7.413
| 7.403
| 7.395
| 7.368
| 7.353
| 7347

7.328
7.322
7.301

1 7.281

7.260
1 7.220

7.202
7.125
7.106
7.064
7.042
7.021

7.005

6.335
L 4.051
13.692

2.03 =

Parameter

Data File Name

FRAE

Comment

Origin
Owner
Site
Author

Solvent
Temperature
Pulse Sequence
Number of
Scans

Receiver Gain
Relaxation
Delay

Pulse Width

Presatura

Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency

Spectral Width

Lowest

Acquired Size
Spectral Size
Digital
Resolution

£ 156.98
I 155.66
| 149.21
L 143.14
L 141.22
L141.13

- 140.93

128.83

| 127.04
L 126.69
L 126.47
| 125.84
L 125.26
L122.64

£1

J128.76

.

(ppm)

77.48

74.27

—62.28

—41.48

Parameter

Data File Name

P

Comment

Origin

Owner

Site

Author

Solvent
Temperature
Pulse Sequence
Number of Scans
Receiver Gain
Relaxation
Delay

Pulse Width

Presaturation

Frequency
Acquisition
Time

Acqu
Date
Modification
Date

Spectrometer
Fr

quency
Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

150

100

1

T
90
(ppm)

S62

1t
F:/ FB#E K/ py—
alkeny/ 20-15-1
wenti m-Ph/
Ph. fid/ fid
zhf-m—Ph

zhf-m—

Varian

[GIE]
25.0
sZpul

4

60
1..0000

11. 0000

3.0000

2021-03-26T09:08:07

2021-0:

26T01:08:00

399. 72

7183.9
794.3

1
21552
65536
0.11

1
i/ FEHTE/ py
alkeny/ 20-15-1 wenti
m-Ph/ crf-20-15-1-
Cl.fid/
20-15
Std carbon

crf 1-C1

Varian

omel

cdel3

1..0000

1. 3000

2019-05-13T15

00:54

2019-05-13T07:01:00

100. 60

24509. 8
1695. 9

13C
31863
65536
0.37



<+
b
¥

-9.80

Parameter

Data File Name

B

Comment

Origin

Owner

Site
Author

Solvent
Temperature
Pulse Sequence
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Presaturation
Frequency
Acquisition Time
Acquisition Date

Modification
Date

Spectrometer
Frequency
Spectral Width
Lowest Frequency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

4.004

6.08+

£1 (ppm)

=
=
¥

Parameter

-10.06

Data File Name

AR AR

Comment

Origin

Owner
Site

Author

Solvent
Temperature
Pulse Sequence
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Presaturation
Frequency
Acquisition Time
Acquisition Date
Modification Date
Spectrometer
Frequency
Spectral Width
Lowest Frequency
Nucleus

Acquired Size
Spectral Size
Digital
Resolution

r T T T T T
10 15 10 5 0 5

1 (ppm)

S63

i
i/ R TE/ py-alkeny/
20-15-1 wenti m-Ph/
2013156b-crf-20-15-1/
1/ fid
2013156b~
erf-20-15-1. 1. fid

UXNMR, Bruker
Analytische
Messtechnik Gmbil

root

€pe13
300. 0
aring. lgy
117

114.0
0.0000
5.0000

0. 4260
2019-05-14T20:36: 19
2019-05-14T13:57:56

128. 38

38461.5
~19601. 7
1B
16384
32768
117

i
/ H# 6/ py-alkeny/
20-15-1 wenti m-Ph/
2013156b-crf-20-15-1-
coupling/ 1/ fid
2013156b-crf-20-15-1-
coupling. 1. fid

UXNMR, Bruker
Analytische Messtechnik
Gmbl

root

el
300.0
aring. lgy
132

114.0

0. 0000
5.0000

0. 4260
2019-05-14T20:37:34
2019-05-14T13:57:51
128. 38

38461. 5
~19601. 7
11B
16384
32768
117



Spectral Size
Digital
Resolution

S64

T
60

TACDAATAALASTASTOS = =~ 00—~V ASON OO =X WVNMNXTMXNOWNn XA — X
A= == A ANV O0T -0 —0CO0 QXY -V UTOA—=NRXNTFTN =0 QE O Parameter i
MY anna AN~ 7000 QQRRRN%N AN XK®K KK KGK®R N~ IO o
L N N T T N N e e e T I N e e e T L S N S R e e - R Y R - I - I e P s LTS 24576/ py-
e —————— alkeny/
19-105-3/
crf-3i. fid/ fid
faie erf-3H
Comment
Origin Varian
Owner
Site
Author
Solvent
Temperature
Pulse Sequence  s2pul
Number of Scans 4
Receiver Gain 54
Relaxation 1. 0000
Delay
Pulse Width 4.4500
Presaturation
Frequency
Acquisition 3.0000
Time
Acquisition 2019-04-25T10: 1
Date 5:09
Mo 2019-04-25T02: 1
Date 6:00
Spectrometer 399. 72
Frequency
Spectral Width 7575.8
Lowest 1188.6
equency
Nucleus M
Acquired Size 22727
Spectral Size
Digital
| ﬁ Resolution
. USRI
od sEaddee 4 d 4
) crcececee < < )
< — = eeea T o — —
T T T T T T T T T T T T T T T T 1
5 9.0 8.5 8.0 .5 7.0 6.5 6.0 50 45 4.0 3.5 3.0 2.0 1.5 1.0 0.5 0.0 -0.5
£1 (ppm)
ST AMNOAMNDAOMNNRXNOEONO MO ARNN A
SN ONART O3S O®RHARP—0NNDN N 0O It w Para "
2NNV A9 SO ONYRRANRRTLNNS GNNSR0S ] arameter i1
oI ITITooaadAdAANTANN =~ — =~ — — — >0 = Data File Name F:/ F23¥ %/ py-alkeny/
eI Icccdaddadddd oSS S SRR S <+ B
e e — o o | | 19-105-3/
erf-19-105-3-C-2. fid/
fid
iz3.04 crf-19-105-3-C-2
Comment Std carbon
Origin Varian
Owner
Site
Author omel
Solvent edel3
Temperature 20.0
Pulse Sequence  s2pul
Number of Scans 168
Receiver Gain 60
Relaxation 1. 0000
Delay
Pulse Width 5.7000
Presaturation
Frequency
Acquisition 1.3000
Time
Acquisition 2019-04-25T08:20:37
Date
Modification 2019-04-25T00:27:00
Date
Spectrometer 100. 60
Frequency
Spectral Width — 24509.8
Lowest 1678. 0
Frequency
Nucleus 13C
Acquired Size 31863



Parameter

©
”7
b

-10.09
-12.72

Data File Name

Ea

Comment

Origin

Owner
Site
Author

Solvent
Temperature
Pulse Sequence
Number of Scans
Receiver Gain
Relaxation
Delay

Pulse Width

Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width

Lowest
Frequency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

)
<
<~

4.08+
2.344

T T T T T T T T T 1
15 10 5 0 5 10 15 20 25 30

£1 (ppm)

Parameter

o
]
¥

-10.00

Data File Name

fae

Comment

Origin

Owner
Site

Author

Solvent
Temperature
Pulse Sequence
Number of Scans

Receiver Gain

Relaxation
Delay

Pulse Width

Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency

Spectral Width

Lowest
Frequency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

N;
&

I
w
S

T
0 -5 -10 -15 -20 -
£1 (ppm)

&
S
o

S65

1t
F:/ 8476/ py-
alkeny/ 19-105-3/ b-
erf-19-105-3/ fid
19-105-3/ b-
crf-19-105-3

UXNMR, Bruker
Analytische
Messtechnik Gmbi

root

€De13
300.0
aring. lgy
128

256. 0

0. 0000

5.0000

0. 4260
2019-04-25T20:31:41
2019-04-25T14:31:00
128. 38

38461. 5
19598. 2

11B
16384
32768
1.17

1
F:/ 2%/ py-
alkeny/ 19-105-3/ b~
erf-19-105-3-
coupling/ fid
19-105-3/ b
crf-19-105-3-coupling

UXNMR, Bruker
Analytische
Messtechnik GmbH

root

cnels
300.0
aring. lgy
128
256.0

0. 0000

5.0000

0. 4260
2019-04-25T20:29:23
2019-04-25T14:30:00
128. 38

38461. 5
~19598. 2

11B
16384
32768
117



<N
(S
o o
i

-112.73
-112.74
-112.75
-112.77
-113.27
-113.29
-113.30
-113.31

-113.32
-113.34

Parameter

Data File Name

el
Comment

Origin
Owner
Site
Author

Solvent
Temperature
Pulse Sequence

Number of
Scans
Receiver Gain
Relaxation
Delay

Pulse Width

Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

<a
<<
oo
T T T T T T T T
90 -95 ~100 -105 -110 ~115 ~120 -125 ~130 -135
£1 (ppm)

S66

-140

i
F:/ 3%/ py-
alkeny/ 19-105-3/
crf-19-105-3-F. fid/
fid
crf-19-105

Std Fluorine

Varian

€De13
20.0
s2pul

8

60
1. 0000

6. 0667

1. 0000

2019-04-25T08:27:29

2019-04-25T00:28:00

376. 37

156250. 0
~115765

19F
156250
524288
0.30



Parameter

8.770
8.758
7.590
7.571
7.566
7.552
7.547

\ 7.387

L 7.382

L 7.366

| 7.362

| 7.357

| 7.339

L 7.319

L 7.311

| 7.304

L 7.260

| 7214

| 7210
7.136
7.118
7.088
7.066
6.922
6.902
6.160

L 4.530

L3.658

Data File Name

|

bR
Comment
Origin
Owner
Site
Author

Solvent
Temperature
Pulse Sequence
Number of Scans

Receiver Gain

Relaxation
Delay
Pulse Width

Acquisition
Date
Modi fication
Date
Spec
Frequency

rometer

Spectral Width

Lowest
Frequency
Nucleus

Acquired Size

Spectral
Digital
Resolution

i
o/ RATR/ py
alkeny/ m-Cl-
K/ zhf-m-Cl
fid
zhf-m-C1-H-22. 1. fid

2

H-22/ 1/

Bruker BioSpin Gmbl

nmr

[SSE]
295.0
2830
11
63.0
1..0000

10. 0000

2.9998

2021-04-06T21:48:03

2021-04-06T21:48:03

400. 20

4807. 7

-412.5

H
14422
65536
0.07

i LN T t '
o ® - S 2 =3 v =3
) S~ =9 < ) <
=) — = o =) o
T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7 7.0 6.5 6.0 5.5 5.0 4.5 1.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5
£1 (ppm)
SAVLANRNOCDTFT =N OmA®
T Aoz ooy ae ey I = Parameter 1
VLA AT FSRAR R RGWe +-x<e “@ |
mnTTToOoo oA AAA >~ O T - = Data File Name F 2K/ py-
o N~~~ © <+ /G
alkeny/ m-Cl
N ~— | ke el
cl-c/ 1/ fid
23 zhf-m-cl-c.
1. fid
Comment
Origin Bruker BioSpin
GubH
Owner nnr
Site
Author
Solvent cnels
Temperature 296. 1
Pulse Sequence  zgpg30
Number of Scans 18
Receiver Gain 195.5
Relaxation 1. 0000
Delay
Pulse Width 10. 0000
Presaturation
Frequency
Acquisition 1.2999
Time
Acquisition 2021-03-29T20:0
Date 7:59
Modification 2021-03-29T20:0
Date 7:59
Spectrometer 100. 64
Frequency
Spectral Width — 35714.3
Lowest -5275.3
Frequency
Nucleus
Acquired Size
Spectral Size 131072
Digital 0.27
Resolution
T T T T T T T T T T T T T T T T T T T
90 180 170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10 0
£1 (ppm)

S67



Parameter

o
=
¥

-10.00
-12.57

Data File Name

bR

Comment
Origin
Owner
Site
Author

Solvent
Temperature
Pulse Sequence
Number
Scans

of

Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency
Acquisition
Time

Acquisition
Date

Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest

equency

Nucleus
Acquired Size
Spectral Size
Digital
Resolution

)
<
<

4.16-

T T T T T T
5 0 5

£1 (ppm)

o

Parameter

o
~
¥

-10.15

Data File Name

R

Comment

Origin

Owner

Site

Author

Solvent
Temperature
Pulse Sequence
Number of
Scans

Receiver Gain

Relaxation
Delay

Pulse Width
Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modification
Date

Spectrometer
equency

Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

T T T T T T T T
0 5 2 25

£1 (ppm)

S68

1t
F:/ 36/ py-
alkeny/ m-Cl-—3Z,
B/ zhf-m—cl-
decouple/ 1/ fid

zhf-m-cl-decouple.
1. fid

Bruker BioSpin GmbH

nmr

cnels
295.9
aring-bll
8

195.5

1. 0000

12. 0000

1. 2845

2021-03-29T20: 1

37

2021-03-29T20:13:38

128. 40

25510. 2
12755. 1

11B
32768
65536
0.39

fr
F:/ FRAK/ py
alkeny/ m-Cl—
B/ zh
1/ fid

L
m-cl-couple/

zhf-m-cl-couple.
1.fid

Bruker BioSpin Gmbll

aring
9

195.5

1. 0000

12. 0000

2021-03-29T20:10:49

128. 40

25510. 2
~12755. 1

11B
32768
65536
0.39



NOWV —~1N VA=V~ —~—=NYXDNOOWVNO TN X
BRI RREAI S22 CRER8ELL8 w88 Paraneter ™
L A I N N N N N N A N N e N e R R R RN R R R Data File Name / #2476/ py-alken
B e e —_— 20-14-1 wenti-o-OMe/
erf-20-14-1-
CDC13-0511. fid/ fid
bR erf-20-14-1-CDC13-0511
Comment Std proton
Origin Varian
Owner
Site
Author omel
Solvent cnels
Temperature 20.0
Pulse Sequence  s2pul
Number of 24
Receiver Gain 38
Relaxation Delay 1.0000
Pulse Width 11. 5000
Presaturation

Frequency

Acquisition Time 3.0000

Acquisition Date 2019-05-11T13:52:58
Modification 2019-05-11T05:55:00
Date

Spectrometer 400. 03

Frequency

Spectral Width — 8445.9

Lowest Frequency -2024.9

Nucleus 1
Acquired Size 25338
Spectral Size 65536
Digital 0.13

Resolution

[ T
0 0
Q= <
4.5 4.0 3.0 2.5 2.0 1.5 1o 0.5 0.0 —0.5
£1 (ppm)
MO OOV ATOTO =000 WA
SRR =AT RN AT AT SN X 2OIT ¢ 3
LEfn3drneedaddssss CEeT dom S s
—;—L—LA;—L—L—L —L—L—L—L— == S Onn < Data File Name / BEFR/ py
e N = VN !

alkeny/ 20-14-1
wenti-o-OMe/
crf-20-14-1-C3. fid/
fid

erf-20-14-1-C3

L3

Comment Std carbon

Origin

Owner

Site

Author omel
Solvent cdel3
Temperature 20.0

Pulse Sequence s2pul
Number of Scans 84
Receiver Gain 60
Relaxation 1. 0000
Delay

Pulse Width 7000
Presaturation

Frequency

Acquisition 1.3000

Time

Acquisition 2019-05-11T13:56:28
Date

Modification  2019-05-11T05:59:00
Date

Spectrometer 100. 60

Frequency
Spectral Width 24509.8
Lowest ~1682. 0
Frequency

Nucleus 13C

Acquired Size 31863
Spectral Size 65536
Digital 0.37

Resolution

T T T T
90 180 170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10 0
£1 (ppm)
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Parameter i

Data File Name F:/ F2¥% &/ py-
alkeny/ 20-14-1
wenti-o-OMe/
2013156b-crf-20-14-1/

<
<
¥

-11.41

1/ fid

b 2013156b—
crf-20-14-1. 1. fid

Comment

Origin UXNMR, Bruker
Analytische
Messtechnik GmbH

Owner root

Site

Author

Solvent cnel3

Temperature 300.0

Pulse Sequence aring. lgy
Number of Scans 128
Receiver Gain 256. 0
Relaxation 0. 0000
Delay

Pulse Width 5.0000
Presaturation

Frequency

Acquisition 0. 4260
Time

Acquisition 2019-05-131
Date

Modification 2019-05-13T1

Date

Spectrometer 128. 38
Frequency

Spectral Width 38461.5
Lowest -19618. 1
Frequency

Nucleus 11B

Acquired Size 16384
Spectral Size 32768

Digital 117
Resolution

)
<
<~

6.00—

T T T T T T T T
5 10 15 20 25

£1 (ppm)

&
o
o
o

Parameter 1

F2476/ py-alkeny/
20-14-1 wenti-o-OMe/
2013156b-crf-
coupling/ 1/

HRAE 2013156b-crf-20-14-1-
coupling. 1. fid

v
o
¥

-11.37

Data File Name

Comment

Origin UXNMR,  Bruker
Analytische
Messtechnik Gmbi

Owner root

Site

Author

Solvent cDel3

Temperature 300. 0

Pulse Sequence aring. lgy
Number of Scans 128
Receiver Gain 256. 0

Relaxation 0. 0000

Delay

Pulse Width 5.0000
Presaturation

Frequency

Acquisition 0. 4260

Time

Acquisition 2019-05-13T22:02: 12
Date

Modification 2019-05-13T16:27:59
Date

Spectrometer 128. 38

Frequency

Spectral Width — 38461.5

Lowest ~19618. 1

Frequency

Nucleus 118

Acquired Size 16384
Spectral Size 32768
Digital 117
Resolution

T T T T T T T T T
15 10 5 0 5 10 15 20 25

£1 (ppm)
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8.587
8.574
7.473

7.468

7.454
- 7.375
7.368
- 7.356
/- 7.349
N 7.343
\ 7.336
L 7.329
L 7.324
L7315
L 7.311
L 7.260
L 7244
L 7.239
| 7.221
L7211
| 7.205
| 7201

7.193
7.188
7.177
7.174
7.156
7.146
7.140

7.069
7.065

7.044
7.026
7.011

6.991
6.988

6.983
6.981

6.963

6.960
6.251

3.810

3

l

161.26

158.82

158.59

<
\

155.46
N\ 149.02

\ 146.24

136.46

s
z

132.48

130.72
\ 130.60
\ 130.33
L 130.30
L 130.01
| 129.93
L 120,55
| 120.47
L 127.98
L 12781
| 125.57
| 123.99
| 123.95

123.85

123.82
122.52

3.

116.24
116.01

0

115.65

115.43

1 77.48

L 77.16

L 76.84

74.27

61.95
40.90

1

|

Parameter

Data File Name

B A
Comment
Origin
Owner

Site
Author

Solvent
Temperature
Pulse Sequence
Number of
Scans
Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modification
Date

Spe:
Frequency
Spectral Width
Lowest

Frequency

rometer

Nucleus

Acquired S
Spectral S

Digital
Resolution

Parameter
Data File
Name

FRAE

Comment

Origin
Owner

Site

Author
Solvent
Temperature
Pulse
Sequence
Number of
Scans
Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency
Acquisition
Time
Acquisition
Date

Modi fication
Date
Spectrometer
Frequency
Spectral
Width

Lowest
Frequency
Nucleus
Acquired Size
Spectral Size

Digital
Resolution

T
90
(ppm)

S71

fr
F:/ FR35K/ py
alkeny/ o-F-—%Z,
B/ zhf-0-F-H-2/ 1/
fid
zhf-0-F-H-2. 1. fid

Bruker BioSpin GmbH

nmr

CDC13
295.0
2830

15

50.8
1. 0000

10. 0000

2.9998
2021-04-06T21:44:10
2021-04-06T21:44: 10
400. 20

4807.7
412.7

i
14422

alkeny/
K/ zhf-o-F-C/

rid

zhf-0-F-C. 1. fid

Bruker BioSpin GmbH

nmr

cDel3
296. 0
2gpg30

19

195.5
1. 0000

10. 0000

1.2999

2021-03-29T20:20:51

2021-03-29T20:20:52

100. 64

35714.3

~5273

13C
16426
131072
0.27



-4.56

o x
¥ ¢
S o
I I

Parameter

Data File Name

gz

Comment.
Origin

Owner

Site

Author

Solvent
Temperature
Pulse Sequence
Number of
Scans

Receiver Gain
Relaxation
Delay

Pulse Width

Presaturation

Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

=
S
=

IS
D
¥

-10.58

@

Parameter

Data File Name

i
Comment
Origin
Owner
Site
Author

Solvent
Temperature
Pulse Sequence
Number of
Scans
Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency

Nucleus

Acquired Size

Spectral

Digital
Resolution

T
5 0 5 10

£1 (ppm)

S72

o

&

i1
F:/ 258/ py-
alkeny/ o-F-—%#Z
B/ zhf-o-F-
decouple/ 1/ fid
zhf-o-F-decouple
1 fid

Bruker BioSpin GmbH

nnr

[GIGE]
295.9

aring-bl1

6

195.5
1. 0000

12. 0000

1.2845

2021-03-29T20: 2.

159

2021-03-29T20:26: 00

128. 40

25510. 2
~12755. 1

11B

32768
65536

Bruker BioSpin Gmbll

nmr

cDel3
295.8
aring

5

195.5

1. 0000

12. 0000

1. 2845

2021-03-29T20:23:37

2021-03-29T20:23: 38

128. 40

11B
32768
65536
0.39
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Parameter

Data File Name

Comment
Origin
Owner
Site
Author

Solvent
Temperature
Pulse Sequence
Number of
Scans

Receiver Gain
Relaxation
Delay

Pulse Width

Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width

Lowest

Frequency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

S73

i
F:/ 258/ py-
alkeny/ o-F-—%#Z
#e/ zhf-o-F-F/ 1/
fid
zhf-o-F-F. 1. fid

Bruker BioSpin Gmbll

nmr

cnels
295.3
zgflan
10

195.5
1. 0000

18. 0000

1. 0000

2021-03-30T20:25: 18

2021-03-30T20:

376. 60

300000. 0
~112343.6

19F
299985
524288
0.57



OO N0 XN =000 nTON—0RDNOMNNO OO O~ X
DRSSP XITOAIE O =FTAFTLTONATOA—REOOCRNRNE DN XS0 Parameter 1t
N AN NMNMMARRR RN R R R e el Bl
Lo e T e o o o T o o o o L o o o e o e e L L =R e} Data File Name D:/ nmr/
N T e —————— — = —— crf-20-28-1-0720. fid/
fid
b crf-20-28-1-0720
Comment std proton
Origin Varian
Owner
Site
Author omel
Solvent cnel3
Temperature 30.0
Pulse Sequence s2pul
Number of 1
Receiver Gain 30
Relaxation 3.0000
Delay
e Width 1.5000
turation
Frequency
Acquisition 3.0000
Time
Acqui 2020-07-20T10:37:56
Date
Modification — 2020-07-20T02:38:00
Date
Spectrometer  400. 03
Frequency
Spectral Width 7622.0
Lovest 1204. 4
equency
Nucleus 1
Acquired Size 22866
Spectral Size 65536
Digital 0.12
Resolution
3 sxidTeea 4 g 4
< —edoa~Te < < <
- NN o~ o~ o - (o]
T T T T T T T T T T T T T T T T T T 1
5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 45 40 35 3.0 25 20 15 1.0 0.5 00 05
1 (ppm)
o AN =A™ T O T0wn
(= SN oWV O TN S 40 —a > w
S ShemmmadowoeNENNNse T YT N n Parameter i
Lo IfoononddadaaaadadaadygrReYg = Data File Name D:/ nmr/ crf-
- ¢-0720/
! TS e = ! erf-20-28-1/ 1/
fid
ey erf-20-28-1. 1. f
id
Comment
Origin Bruker BioSpin
Gmbil
Owner nmrsu
Site
Author
Solvent cpel3
Temperature 298. 1
Pulse Sequence  zgpg30
Number of Scans 154
Receiver Gain  101.0
Relaxation 2.0000
Delay
Pulse Width 10. 0000
Presaturation
Frequency
Acquisition 0.8847
Time
Acquisition 2020-07-20T14:4
Date 2:25
Modi fication 2020-07-20T14:4
Date 1:
Spectrometer 125.78
Frequenc
Spectral Width  37037.0
Lowest 5928.0
Frequency
Nucleus
Acquired Size
Spectral Size
) Digital 0.57
X | IL Resolution
vy ]A L‘A l L Iy A
T T T T T T T T T T T T T T T T T T T
90 180 170 160 150 140 130 120 110 100 80 70 60 50 40 30 20 10 0

S74



Parameter i

Data File Name F:/ F#377%/ py
alkeny/ 20-28-1
~2-naphthyl/ zhf-2-
naphthyl-decouple/ 1/
fid

0
a
h

-10.78

b zhf-2-naphthyl-
decouple. 1. fid

Comment

Origin Bruker BioSpin GmbH
Owner nmr

Site

Authox

Solvent cDel3

Temperature 295.2

Pulse Sequence aring-bll

Number of Scans 13

Receiver Gain  195.5
Relaxation 1. 0000
Delay

Pulse Width 12. 0000

Presaturation
Frequency

Acquisition 1. 2845
Time
Acquisition 2021-04-17T20:31: 14
Date
Modification 2021-04-17120:31:15
Date
Spectrometer 128. 40
Frequency
Spectral Width 25510. 2
Lowest -12755.
Frequency
Nucleus 118
Acquired Size 32768
Spectral Size 65536
higital 0.39
Resolution
E E
< A=l
15 1o 5 0 Is o s o s
£1 (ppm)
o
(\g{ g Parameter 1
< - Data File Name F:/ FE# K/ py-alkeny/
20-28-1 wenti -2-
naphthyl/ zhf-2
naphthyl-couple/ 1/ fid
ARAR zhf-2-naphthyl-couple.
1. fid
Comment
Origin Bruker BioSpin GmbH
Owner nimr
Site
Author
Solvent cpe13
Temperature 295. 1
Pulse Sequence aring
Number of Scans 23
Receiver Gain 19
Relaxation Delay  1.0000
Pulse Width 12. 0000
Presaturation
Frequency
Acquisition Time 1.2845
Acquisition Date  2021-04-17T20:26:35
Modification Date 2021-04-17T20:26:36
Spectrometer 128. 40
Frequency
Spectral Width 25510. 2
Lowest Frequency —~12755. 1
Nucleus 118
Acauired S 32768
Spectral S 65536
Digital 0.39
Resolution
15 To 5 0 s 1o o 5

£1 (ppm)
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- 8.694
8681

TOANOM A TOOLOOQANY AT

COTFTAANOA—SRDD N T I T O

NN R IR IR IR BN

N T o e o e e e N e LN S

[
Sr— —

0081
~0.011

Date
Spectrometer 400. 03
Frequency
Spectral Width — 7225.4
Lowest -804.9
Frequency
Nucleus 1H
Acquired Size 21676
| Spectral Size 65536
Digital 0.11
Resolution

Parameter i
Data File Name —F:/ zhf-J53EiLf-3, 6{
WIS/ AL/
BT/ 9, 12-2Me/

zhf-9-12. fid/ fid
A zhf-9-12
Comment Std proton

Origin ian
Owner

Site

Author omel
Solvent cDe13
Temperature 30.0

Pulse Sequence  s2pul

Number of Scans 4

Receiver Gain 20
Relaxation 1. 0000
Delay

Pulse Width 11. 5000

Presaturation

Frequency

Acquisition 3.0000
Time
Acquisition 2021-04-08T13:10:30
Date
Modification 2021-04-08T05: 11:00

T T T T
75 7.0 6.5 6.0 55 5.0 45 4.0

5 90 85 80 35 30 25 20 15 10 05 00 -05
1 (ppm)
frsdsiazssnnng FEEIoE &
e S~ ~o Rl = Data File Name E:/ B2/ WLugdk/
e e ~— | | new/ 9,12-2Me/
zhf-9, 12-2me~C/ 1/
fid
3 zhf-9, 12-2me-C. 1. fid
Comment
Origin Bruker BioSpin Gmbi
Owner nmr
Site
Author
Solvent el
Temperature  295.3
Pulse Sequence zgpa30
Number of 59
Scans
Receiver Gain 19!
Relaxation 1.0000
4r Delay
Pulse Width  10.0000
Presaturation
Frequency
Acquisition
Time
Acquisition  2021-03-24T10:50:55
Date
Modification — 2021-03-24T10:50:56
Date
Spectrometer  100. 64
Frequency
Spectral Width 35714.3
Lowest 5278. 2
Frequency
by Nucleus 13C
| b Acquired Size 46426
Spectral Size 131072
‘ Digital 0.27
Resolution
"
b0 " 180 170 160 150 140 130 120 110 100 90 do To 60 1o Jo Jo To

£1 (ppm)
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% o
© Sl = Parameter 1t
3] ! S o
“ % - Data File Name F:/ zhf-35JEiEf5-3,6
| | ffr: /ﬁih%ﬂ:& AR
i/ WG RY/
9, 12-2Me/
zhf-9, 12-2Me—
decouple/ 1/ fid
b zhf-9, 12-2Me—
decouple. 1. fid
Comment
Origin Bruker BioSpin GmbH
Owner nmr
te
Author
Solvent
Temperature
Pulse Sequence aring-bll
Number of 15
Scans
4 Receiver Gain 195.5
r Relaxation 1.0000
Delay
Pulse Width 12. 0000
Acquisition 1.2845
Time
Acquisition 2021-03-23T10:52:43
Date
Modification — 2021-03-23T10:52:44
Date
cctrometer  128.40
Frequency
Spectral Width 25510.2
Lowes 12755. 1
Frequency
Nucleus 118
Acquired Size 32768
Spectral Size 65536
Digital 0.39
Resolution
g 4 d d
< < < @
N < o -
T T T T T T T T
10 5 0 5 -10 -15 -20 25
1 (ppm)
~
~ = « .
e} o = Parameter {1
w T ' Data File Name F:/ zhf-J53ER-3,6
LIS SE/ A%
i/ Wb/
9, 12-2Me/,
zhf-9, 12-2Me-couple/
/ fid
[e3 zhf-9, 12-2Me-couple.
1. fid
Comment
Origin Bruker BioSpin Gmbll
Owner nmr
Site
Author
Solvent cpel3
Temperature 295.2
Pulse Sequence aring
Number of Scans 16
4Ar Receiver Gain  195.5
Relaxation 1. 0000
Delay
Pulse Width 12. 0000
Presaturation
Frequency
Acquisition 1.2845
Time
Acquisition 2021-03-23T10:50:21
Date
Modification — 2021-03-23T10:50:22
Date
Spectrometer  128.40
Frequency
Spectral Width 25510.2
Lowest 12755. 1
requency
Nucleus 118
Acquired Size 32768
Spectral Size 65536
Digital 0.39
Resolution
T T T T T T T T
10 5 0 -10 -15 20 25

-5
1 (ppm)
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TA NOV—-DAT—-OVO—-FTOVNNXNNDSTANT O =T Ox QT
o — VLNV — NSO N—~—O000O>noO O N
M RN N B R IR B IR B B AR B B AR B B B I I ! Parameter it
0 6 L N e T S o S o o S T T S e S S L L e S S S o o o SN o I o] ata File Name E:/ Kifh/ E
W it S Data File Name E:/ %8/ Wened/
ar— — ——— new/ 1-Me/ zhf-1-Me
H/ 1/ fid
A zhf-1-Me-H. 1. fid
Comment
Origin Bruker BioSpin Gmbi
Owner nnr
Site
Author
/ Solvent [GIGE]
| Temperature 294.8
~ Pulse Sequence zg30
N Number of 25
Scans
Me Receiver Gain 77.4
N Relaxation 1.0000
Delay
Pulse Width 10. 0000
\ Ph Presaturation
Frequency
Acquisition 2. 9998
Ph Time
14T16:52:31
63 2021-03-14T16:52:31
Spectrometer  400.20
Frequency
Spectral Width 4807.7
Lowest 412.8
Frequency
I Nucleus 1
Acquired Si 14422
Spectral S 65536
Digital 0.07
[ Resolution
|
| |
| |
| l\l _Jl—/““——MNM—L
4 e 4 d 4 4
) QAR ) < ) <
=3 S < v~ =3 - =1 A
T T T T T T T T T T T T T T T 1
9.0 85 8.0 7.5 7.0 6.0 55 50 45 4.0 3.5 3.0 2.0 L 1.0 o o. 0.5
£1 (ppm)
o oo
Q |ON S} .
a Jala) Parameter 1
OISOl — 0 00O T O NN o oo Data File NameE:/ H%Hi/ mtuedt/
SamaVVan=nAomx I o x new/ 1-Me/ zhf-1-Me—
R R R AN NI R N =0t @ < )
I ITIToaaAAAAAAA NN — < C.fid/ 4/ fid
USRS SAUSRUSAUSNASNI AL JRM JAD SR AL JAD NN < a . . . .
*\\\\\‘;\‘N(%// \/// o At zhf-1-Me-C. fid. 4. fid
Comment
Origin Bruker BioSpin Gmbll
Owner nmr
= site
| Author
N Solvent
Me Pulse Sequence zgpg30
N Number of 144
Scans
Receiver Gain 195.5
\ Ph Relaxation  1.0000
Delay
Pulse Width  10.0000
Ph Presaturation
Frequency
6a Acquisition  1.2999
Time
Acquisition  2021-03-15T20:24:34
Date
Modification 2021-03-15T20:24:35
Date
Spectrometer  100. 64
Frequency
Spectral Width35714.3
Lowest 5267.6
Frequency
Nucleus 13¢
Acquired Size 46426
Spectral Size 131072
Digital 0.27
Resolution
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 10 30 20 10 0
£1 (ppm)



264
_--3.89
— 476
—-9.47

—-11.08

Parameter i
Data File Name  F:/ #23¥ K/ py-alkeny/
zhf-CH2-Py— % i 4 32/
BRIBEIEA/ 1-Me/
zhf-1-me—decouple/ 1/

fid

o zhf-1-me-decouple.
1. fid

Comment

Origin Bruker BioSpin GmbH

Owner nmr

Site

Author

Solvent cnels

Temperature 295.2

Pulse Sequence  aring-bll

Number of Scans

Receiver Gain

Relaxation Delay
Pulse Width 12. 0000
Presaturation

Frequency

Acquisition Time 1.2845

Acquisition Date 2021-03-24T10:4

Modification 2021-03-24T10: 4
Date
Spectrometer 128. 40

Frequency
Spectral Width — 25510.2

Lowest Frequency -12755.1

Nucleus 11B

Acquired Size 32768
Spectral Size 65536
Digital 0.39

Resolution

SHE L 3
ceq o <
- =c - “
T T T T T T T
15 10 5 0 5 10 25
£1 (ppm)
D X
X34 S ®
SRS S o Parameter 1
o 0 ——
b - Data File Name F:/ FE#7 €/ py-alkeny/
[ \ zhf-CH2-Py—t4 B HE L/
BB/ 1-Me/
zhf-1-me—couple/ 1/
rid
b zhf-1-me—couple. 1. fid
Comment
= Origin Bruker BioSpin GmbH
Owner nmr.
site
N Author
Me\ Temperature
Pulse Sequence
Number of Scans 29
Receiver Gain  195.5
\ Ph Relaxation 1.0000
Delay
Pulse Width 12,0000
‘requency
6 Acquisition 1.2845
a Tine
Acquisition 2021-03-24T10:39:50
Date
Modification 2021-03-24T10:39:50
Date
pectrometer 128. 40
Frequency
Spectral Width — 25510.2
12755. 1
118
Acquired Size 32768
Spectral Size 65536
Digital 0.39
Resolution
T T T T T T T
15 10 5 0 5 10 25

£1 (ppm)
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R E RN R g R e R T R Rt
R R R R R R R R R R R R R S RN DA A Parameter it
oI S N N S e e e N L T S e o S N N e T T R I L B S I o I S I I S I B S I S I S I S BRI Data File Name F:/ F2257&/ py-alkeny/
N TN e e r————— e Zhi-CH-Py—{4 REHERE/
S/ 1-Et/
2. fid/ fid
o zhf-1
Comment
Origin Varian
/ Owner
Site
N Author
N Solvent cne1s
Et Temperature 25.0
N Pulse Sequence  s2pul
Number of Scans 4
Receiver Gain 48
\ Ph Relaxation 1. 0000
Delay
Pulse Width 11,0000
Ph
Frequency
6b Acquisition 0000
Time
Acquisition 2021-03-27T09: 08: 40
Date
Modification 2021-03-27T01:09: 00
] Date
| Spectrometer 399. 72
Frequency
Spectral Width 7183.9
Lowest ~793.5
Frequency
Nueleus
Acquired Size
Spectral Size
Digital
Resolution
4 Sads 4 g S 4
) Qo< < S & b <
= S — - o o o
"5 90 85 8o 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
£1 (ppm)
RN HETRATRRZRS TT2ey N N o Paraneter it
fR3TITEIEELEREY S e S % ¥ Data File Name F:/ £/ py-
e e e ~ N - alkeny/ zhf-CH2-Py—#%
eSS\ S B/ I/
1-Et/ zhf-1-Et-C/ 1/
fid
b zhf-1-Et-C. 1. fid
Comment
Origin Bruker BioSpin Gmb
= Owner nmr
| Site
\ Author
N Solvent el
Et Temperature 295.9
AN Pulse Sequence zgpg30
Number of 32
Scans
\ Receiver Gain  195.5
Ph Relaxation 1. 0000
Delay
Ph Pulse Width 10. 0000
Presaturation
Frequency
6b Acquisition 0. 9999
Time
Acquisition 2021-03-27T10:42:40
Date
Modification — 2021-03-27T10:42:41
Date
Spectrometer  100. 64
Frequency
Spectral Width 26041.7
Lowest ~1942.6
Frequency
Nucleus 13¢
Acquired Size 26040
Spectral
Digital
|l Resolution
b0~ 1Bo ' 170 160 150 110 130 120 110 100 0 S0 70 60 30 1o 3o 40 To b
£1 (ppm)



% =30 Parameter i
= o= “a e Data File Fi/ B4 76/ py—
T AT Name alkeny/ zhf-CH2-Py—
| N R R/
1-Et/ zhf-1-Et
decouple/ 1/ fid
gz zhf-1 decouple.
= 1 fid
| Comnent
N Origin Bruker BioSpin Gubi
N Owner nmr
Et Site
AN Author
Solvent e
Temperature  295.9
\ Ph Pulse aring-bl1
Sequence

Number of 14

Ph s

Receiver Gain 195.5

Relaxation 1. 0000
6b belay

Pulse Width 12. 0000

Presaturation
Frequency

Acquisition 1.2845
Time
Acquisition — 2021-03-27T10:48:31
Date
Modification — 2021-03-27T10:48:31
Date

Spectrometer  128. 40
Frequency

Spectral
Width

Lowest ~12755. 1
Frequency

Nucleus 1B

Acquired Size 32768
Spectral Size 65536

Digital 0.39
Resolution

2 d P
< = ] * <
~ o — - -
T T T T T T T T T
15 10 5 0 5 10 15 20 25
f1 (ppm)
[=a-]
2 Ig g 2 2 Parameter i
o < 00— Data File Name F:/ F2#77€/ py
L AR alkeny/ zhf-CH2-Py—%
BEEEL/ BRENGEIRA/ 1
Et/ zhf-1-Et-couple/
bR L. fid
Comment
/ Origin Bruker BioSpin GmbH
| Owner -
Site
NS
N Author
Et Solvent
AN Temperature
Pulse Sequence aring
Number of Scans 13
\ Rec: Gain  195.5
Ph Relaxation 1..0000
Delay
Ph Pulse Width 12. 0000
Presaturation
Frequency
6b Acquisition 1.2845
Time
Acquisition 2021-03-27T10:45:47
Date
Modification  2021-03-27T10:45:48
Date
Spectrometer 12840
Frequency
Spectral Width 25510.2
Lowest 12755. 1
Frequency
Nucleus 118
Acquired Size 32768
Spectral Size 65536
Digital 0.39
Resolution
T T T T T T T T T
15 10 5 0 -5 -10 -15 -20 -25
£1 (ppm)
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— TN -0 TOVXRACERAMINONAMN - ONMANTOOTTOT RN Q=0T NN — — 0O fH
A S TN AdoO RN R MmN~ R BREERO NN ONRON—FTOOANMSFT @A RD @AM — Parameter i
23883 RanannndddaaddldaIZssanaiasSITSTaamaaa 883 i rite v F2/ EEC by
LTI S S S S S N e S e e N e S S S S S SN N A N R I I R I I S I S S I SRR R . R R S “ il’&‘/‘h;”
Py AR alkeny/ z
E— =SS — e TSN CH2-Py— {4 R HEFE/
WM B/ 1-
nBu/ zhf-1-nBu-
h111. fid/ fid
BRI zhf-1-nBu-h111
Comment Std proton
Origin rian
= Owner
site
N Author omel
N Solvent coe1s
Temperature 30.0

"B
u Pulse Sequence  s2pul

ns 4

Number of

Receiver Gain 28

Relaxation 1. 0000
Ph Delay

Pulse Width 11.5000

Presaturation

Ph Froquency
Acquisition 3. 0000
6 c Time
Acquisition
Date
Modification
Date

Spectrometer 400. 03
Frequen
Spectral Width — 7225.4
Lowest ~805. 1
Frequency

Nucleus 1
Acquired Size 21676
Spectral § 65536
Digital 0.11
Resolution
d Ly 4 d 4 J 3 d
S S35 9 S S o © x A -
—_ —wa ol — - = - “ -
T T T T T T T T T T T T T T T T T T 1
.5 9.0 85 80 7.5 70 65 60 55 50 45 40 35 30 25 20 L5 1.0 05 00 0.5
1 (ppm)
= T 0T R~ =0~
QR AMGN QA RN R K229y ax o S % b, .
VMU moS 0o ® Xty a Q=T R -2 ® X % Parameter i
Rl A R R R RS R R s ER A NN Iea q @« Data File Name F:/ F#i 7€/ py
e e e g —s\— /N | | alkeny/ zhf-CH2-Py—

R R/ BRI e A/
1-nBu/ zhf-1-nBu-
C.fid/ fid

B zhf-1-nBu-C

/ Comment Std carbon

N Origin Varian

N Owner
"Bu site

Author ome1
Solvent cdel3
Temperature 30.0
\ Ph Pulse Sequence s2pul
Number of 72
P h Scans
Receiver Gain 0
Relaxation 1. 0000
6c Delay
Pulse Width 5. 7000

Presaturation
Frequency

Acquisition 1. 3000

Time

Acquisition 2021-03-14T19:08:33
Date

Modification — 2021-03-14T11:11:00
Date

Spectrometer  100. 60

Frequency

Spectral Width 26595.7

Lowest 2222.9
requency

Nucleus 13¢

Acquired 34574
Spectral 131072

Digital 0.20
Resolution

T T T T T
90 180 170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10 0
£1 (ppm)

S82



—-4.20

7

"Bu

N\\—Ph
PH
6¢c

—-9.45

—-11.17

4.92+

Parameter

Data File Name

FRAE

Comment
Origin
Owner
Site
Author

Solvent
Temperature
Pulse Sequence
Number of
Scans

Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency

Acquisition
Time
Acquisition

Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency

Nucleus

Acquired Size
Spectral Size
Digital
Resolution

oS
=S

f1 (ppm)

_ 354
— 446

7

"By

N\\—Ph
Ph
6¢c

847

—-10.65
—-11.67

»

Parameter

Data File Name

i

Comment
Origin
Owner
Site
Author

Solvent
Temperature
Pulse Sequence
Number of
Scans
Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus

Acquired

Spectral
Digital
Resolution

T T T
10 5 0 5

£1 (ppm)

o

S83

i
F:/ R/ py
alkeny/ zhf-CH2-Py—#%
TERER/ W e/
1-nBu/ zhf-1-nBu-
decouple/ 1/ fid
zhf-1-nBu-decouple
1. fid

Bruker BioSpin GmbH

nmr

cnels
295.5
aring-bll
13

195.5
1. 0000

12. 0000

1. 2845

2021-03-30T20:14:05

2021-03-30T20:14:06

128. 40

25510. 2

~12755. 1

11B
32768

i
F:/ FE¥5€/ py—
alkeny/ zhf-CH2-Py—#%
i3 -3 VAR S UF SV
1-nBu/ zhf-1-nBu-
d
f-1-nBu-couple
1 fid

couple/ 1/ f

Bruker BioSpin Gmbll

aring
14

195.5

1..0000

12. 0000

1. 2845

2021-03-30T20:11:28

2021-03-30T20:11:29

128. 40

25510. 2
-12755. 1

11B




DR NATONMNRONRAT O =N NN =0T =D RANONA =T F0O0D0

SO =~ IRE =0 NNV NOAN—=—CNANRXEEDEDMN—=O0R>0OEVAORND Y o i
RN R I IR R B R R B R R e i e B R A R arameter "

L e T T N S e e e O T N e e e T e e T N S e e e e e T T - R I T N VORI P E:/ KB/ wEwedk/
N o ——

e S Name new/ 1-Bn/ zhf-1-

Bn-H/ 1/ fid

Ez3 zhf-1-Bn-H. 1. fid
Comment
Origin Bruker BioSpin GmbH
Owner nmr
site

/ Author
Solvent cpe13

7

Temperature 2947
N Pulse 2530
B Sequence

n 6

N Number of
Scans

Receiver Gain 38.4

Relaxation  1.0000
Ph Delay

Pulse Width  10.0000
Ph Presaturation
Frequency

Acquisition — 2.9998

Time

6d Acquisition — 2021-03-14T17:29:23
Date

Modification 2021-03-14T17:29:23
Date

Spectrometer 400. 20
Frequency

Spectral 4807. 7
Width
Lowest -412.6

Frequency
Nucleus 1
Acquired Size 14422
Spectral Size 65536
Digital 0.07
Resolution

0.‘)8,\I

e
3.107
1.00=

9.5 9.0 85 80 7.5 7.0 6.5 6.0 5.0 4.5 4.0 3.5 3.0 25 20 L5 0.5 0.0 -0.5
£1 (ppm)
CAANTANMOARONOTOON T
R R DD Ay e R N T8xe3 3 Parameter 1t
SO QNS OESOS KW BN S S Ne T =R «“ e arameter i
nouIIYIoaoadaddddaqad NN I8 Data File E:/ Rel/ WEuEdE/
e o Name new/ 1-Bn/ zhf-1-
=\ =\ N e, rid) t1d
23] zhf-1-Bn-C
Comment Std carbon
/ Origin Varian
| Owner
N\ Site
N Author ome1
Bn Solvent cdel3
N Temperature  30.0
Pulse s2pul
Sequence
\ Number of 136
Ph
Receiver Gain 0
Ph Relaxation 1..0000
Delay
Pulse Width  5.7000
Presaturation
6d Frequency
Acquisition  1.3000
Time
Acquisition  2021-03-15T19:21:35
Date
Modification — 2021-03-15T11:27:00
Date
Spectrometer 100, 60
Frequency
Spectral 26595. 7
Width
Lowest
Frequency
Nucleus 13C
Acquired Size 34574
Spectral Size 131072
Iy Digital 0.20
Resolution
T T T T T T T T T T T T T T T T T T T T
90 180 170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10 0

£1 (ppm)

S84



—-3.54
~-4.31

N\y—Ph

Ph
6d

—-8.93

Parameter

—-10.92

z3.

Comment
Origin
Owner
Site
Author
Solvent

Temperature

Pulse Sequence

Number of
Scans

Receiver Gain

Relaxation
Delay

Pulse Width
P
Frequency

Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency

Spectral Width

Lowest
Frequency

Nucleus

Acquired Size

Spectral
Digital
Resolution

2 4
< -
& =

1.96+

5.06]

T T T T T
15 10 5 0 -5

f1 (ppm)

— 281
—-3.74
488

Ph
Ph

6d

N\ -8.45

Parameter

Data File Name

1045
Z 1125

o

Comment
Origin
Owner
Site
Author
Solvent

Temperature

Pulse Sequence
Number of
Scans

Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Freauency
Nucleus

Acquired Si

e
Spectral Size
Digital
Resolution

T T T T T
15 10 5 0 -5

£1 (ppm)

S85

Data File Name F

aturation

Size

ft
/ REHC/ py-
alkeny/ zhf-CH2-Py
MR TR/ BRI/
1-Bn/ zhf-1-Bn
decouple/ 1/ fid

zhf-1-Bn-decouple.
L. fid

Bruker BioSpin GmbH

nmr

[SIGE]
295.3
aring-b11
10

195.5
1. 0000

12. 0000

1. 2845

2021-03-23T10:45:28

2021-03-23T10: 4

29
128. 40

25510. 2
~12755. 1

1B
32768
65536
0.39

i1
F:/ F2E 8/ py-
alkeny/ zhf-CH2-Py-
Ml M 30/ BRI AR SR/
1-Bn/ zhf-1-Bn
couple/ 1/ fid
zhf~1-Bn-couple.
1. fid

Bruker BioSpin Gmbll

aring
10

195.5

1. 0000

12. 0000

2021-03-23T10:42:31

128. 40

25510. 2
~12755. 1

1B
32768
65536
0.39



Pre

7

N—Ph
Ph

6e

DN SR NXMONANON =FTOMTOOOETTAXN O —~—ORAT AN DO RN @
SO MTNA—-OOSXIELNA—-—CXLIED—-—OCHRRAXXENITIIOTOQAD VW@ B O
MBI R R NRR R R R RR R R i i D i A A i i
LI N A N N N N A e S A e e A e e A e T T N S e A e I I IR PSS S G g
< e esieiveiesions — e
— p— e — —
NS
li
Pro
6e
| (i
A Lde ¢
o) aqdS =3
= St wna 5
90 85 80 75 70 65 60 55 50
cavoOTEAMO MY ®
BRENLEHaRTERI R caxoy o2z o
PR R R R AN RN NY S = ® = =]
T FTIOaAaAAAAAAA SRR S =<
hAR I AR UL A A B A ] 0w~~~ F oA
S L o N N

Parameter

Data File Name

b
Comment
Origin
Owner
Site
Author

Solvent
Temperature
Pulse Sequence
Number of
Scans
Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency
Acquisition

o

Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size

Digital
Resolution

Parameter

Data File Name

i
Comment
Origin
Owner
Site
Author

Solvent
Temperature
Pulse Sequence
Number of
Scans

Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest.
Frequency

Nucleus

Acquired Size

Spectral Size

Digital
Resolution

T
110 100 90
£1 (ppm)

S86

1
A5/ py
alkeny/ zhf-CH2-Py—
BARERL /BRI e IR/
1-iPr/ zhf-1-ipr-H1/
1/ fid

zhf-1-ipr-HL. 1. fi

Bruker BioSpin GmbH

nmr

€De13
295.8
230

77.4
1. 0000

10. 0000

2.9998

2021-03-26T20:20:52

2021-03-26T20:20:54

400. 20

4807.7
-412.8

H
14422
65536
0.07

A
F:/ FE#6/ py
alkeny/ zhf-CH2-Py—
AL/ B T R4/
1-iPr/ zhf-1-ipr—cc/
1/ fid

zhf-1-ipr-cc. 1. fid

Bruker BioSpin Gmbl

nmr

cDCl3

296. 1

2gpg30
161

195.5

1. 0000

10. 0000

0.9999

2021-03-27T

100. 64

26041. 7
~1941.2

13C
26040
65536
0.40



Parameter

Data File Name

—-3.04
—-4.95
—-10.66

\ 885
-12.63
a

R

| Coment

Origin
Owner

Site
Author

Solvent
Temperature
Pulse Sequence
Number of
Scans

Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

1.934
1.00+
1.034

2.924

5

£1 (ppm)

Parameter

Data File Name

—-2.52
_-3.63
N\ -4.04
— -5.64
N\ -8.32
_--10.14
-13.46

bR

| Comnent
Origin
Owner
Site
Author

Solvent
Temperature
Pulse Sequence
Numbe
Scans

of

Receiver Gain
Relaxation
Delay

Pulse Width
Pr.

Frequency

turation

Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Freauency
Nucleus
Acquired Size
Sp
Digital
Resolution

ctral Size

=
o

-5

f1 (ppm)

S87

i
F:/ 124578/ py—
alkeny/
A

zhf-1-ipr
decouple

Bruker BioSpin GmbH

nmr

€De13
296. 0
aring-bll
18

195.5

1. 0000

12. 0000

2021-03-27T20:27:06

128. 40

510. 2
~12755. 1

11B
32768

i
/ REATC/ py
alkeny/ zhf-CH2-Py-
LR/ WA/
1-iPr/ zhf-1-ipr-b-
couple/ 1/ fid

zhf-1-ipr-b-couple.
1. fid

Bruker BioSpin GmbH

nmr

aring
18

195.5

1..0000

12. 0000

1.2845

2021-03-27T20:23:53

2021-03-27T20:23:54

128. 40

25510. 2
-127

55. 1

1B
32768
65536
0.39



X HVE—=OASTRN =N X=M—DMR0NE S = 0N
SO~ =0 QXVWM =~ =00V FA—~FT AN~
MR R I I A i R
L e T e e N T o e T T o o e L R = I=I- R ]
T e )

Ph_

7

6f

2,985
22,948

Ph

Parameter

Data File Name

bR
Comment

Origin

Owner
Site
Author

Solvent

Temperature
Pulse Sequence
Number of Scans
Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Freauency
Nucleus
Acquired Size
Spectral Size
Digital
Resolution

i l:()Sft
1.00=

£1 (ppm)

155.39
155.31
149.47
143.32
140.75
136.06
131.61
131.05
130.80
130.37
128.94
128.22
128.05
127.74
127.37
127.17
125.03
122.56
84.07

80.81

77.48

77.16

e e

7

Ph_

76.84

P

N\ —pPh

Ph

6f

—40.80

Parameter

Data File Name

A

Comment

Origin

Owner
Site

Author

Solvent
Temperature
Pulse Sequence
Number of
Scans

Receiver Gain

Relaxation
Delay

Pulse Width
Presaturation
requency

Acquisition
Time

Acquisition
Date
Modification
Date
Spectrometer
Frequency
Spectral Width
Lowest
Frequency
Nucleus

Acquired Size

Spectral
Digital
Resolution

T T T
150 140 130 120 110 100 90 80
£1 (ppm)

S88

i
F:/ FRAK/ py
alkeny/ zhf-CH2-Py—%
BLEERL/ RRENBEIEA/ 1
Ph/ zhf-1-Ph-H-1. fid/
fid
zhf-1-Ph-H-1

Varian

[GIGE]
25.0
s2pul
4

60

1. 0000

11. 0000

3.0000

2021-03-26T09:09: 37

2021-03-26T01:10:00

399.72

7183.9
~794.2

1H
21552
65
0.11

6

1
E:/ MM/ oHomE S/
new/ 1-Ph/ zhf-1-ph
C.fid/ fid
zhf-1-ph-C

Std carbon

Varian

omel
cdel3
30.0
s2pul
64

1. 0000

5. 7000

1.3000

2021-03-15T19:06: 11

2021-03-15T11:09:00

100. 60

26595. 7
-2227.3

13¢C
34574
131072
0.20



Parameter i
Data File Name F:/ Fi#% &/ py
alkeny/ zhf-CH2-Py-
AR/ W e R/
1-Ph/ zhf-1-ph-
decouple/ 1/ fid

-2.79
—-9.28
—-10.51

b zhf-1-ph-decouple.
1. fid
/ Comment
Origin Bruker BioSpin GmbH

~ Owner nmr
Site
P h N Author

N\ Solvent ce1s
Temperature 2952

Pulse Sequence aring-bll
\ Number of 6
Ph Scans
Receiver Gain  195.5

Ph Relaxation 1. 0000

Delay
Pulse Width 12. 0000

Presaturation

6f v

equency
Acquisition 1. 2845

Time

Acquisition 2021-03-23T10:38:00
Date

Modification — 2021-03-23T10:38:01
Date

Spectrometer 128. 40

Frequency
Spectral Width 25510.2
Lowest ~12755. 1
Frequency

Nucleus 1B
Acquired Size 32768
Spectral Size 65536
Digital 0.39
Resolution

< o <
T T T T T T T
15 10 -5 -10 -20 -25
f1 (ppm)
~
@ g Parameter i
a - Data File Name F:/ F# &/ py—
alkeny/ zhf-CH2-Py
BEREHERT /BN G RE /
1-Ph/ zhf-1-ph-
couple/ 1/ fid
it zhf-1-ph-couple.
= 1. fid
Comment
Origin Bruker BioSpin Gmbil
~ P '
wner nmr
N site
Ph Nuthor
N\
Solvent
Temperature
\ Pulse Sequence
Ph Number of
Scans
Ph Receiver Gain
Relaxation 1..0000
Delay
Pulse Width 12. 0000
of Presaturation
Frequency
Acquisition 1.2845
Time
Acquisition 2021-03-23T10:35:34
Date
Modification — 2021-03-23T10
Date
Spectrometer  128.40
Frequency
Spectral Width 25510.2
Lowest ~12755. 1
Frequency
Nucleus 118
Acquired Size 32768
Spectral Size
Digital
Resolution
T T T T T T T T T
15 10 5 0 5 10 15 20 25
£1 (ppm)

S89



8623
Lgei1

/

7.788

7.739

7.373
7.365
7.352
7.260

7.386

1.758

Parameter

Data File Name

bR

Comment
Origin
Owner
Site
Author

Solvent
Temperature

Pulse Sequence

i
/HTER AR
1r(1)/ zhf-CH3
py-H/ 2/ fid

Bruker BioSpin
GmbH

nmr

€De13
296. 6
2830

Number of Scans 9

Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency
Acquisition
Time
Acquisition
Date
Modification
Date

7.4
1. 0000

10. 0000

2.9998

2022-08-24T12:2
3:07
2022-08-24T12:2
3:07

Spectrometer 400. 20
Frequency
Spectral Width —7598.8
Lowest ~1207.6
Frequency
Nucleus 1
Acquired Size 22795
Spectral Size 65536
Digital 0.12
| Resolution
s 2 2
— & - o
T T T T T T T T T T T T — T 1
9.0 8.5 8.0 7.0 6.5 6.0 55 50 45 4.0 3.5 -0 .5 2.0 S5 1.0 .5 0.0 0.5
£1 (ppm)
3% % 23 gmeny o
o o ~ w < 0T =S 0 s} Parameter i
I « aq FRNENENRY < Data File /B
N2 N2 ——\ Name 1r(1)/ zhf-ch3-py-
¢/ 8/ fid
bR zhf-ch3-py—c. 8. fid
Comment
Origin Bruker BioSpin GmbH
Owner nmr
Site
Author
= Pq Solvent cpc13
Temperature 296. 2
Me\ Pulse 2gpg30
Sequence
Number of 114
Scans
Receiver Gain 195.5
Relaxation 1..0000
Delay
Pulse Width  10.0000
Frequency
Acquisition  1.2999
Time
Acquisition  2022-10-03T19:2;
Date
Modification — 2022-10-03T19:
i Date
Spectrometer  100. 64
Frequency
Spectral 35714.3
Width
Lowest -5278.3
Frequency
Nucleus 13C
Acquired Size 46426
Spectral Size 131072
, Digital 0.27
| Resolution
b0~ 180 170 160 150 140 130 120 110 100 90 g0 70 o 3 1o o 20 To b
£1 (ppm)

S90



Parameter

Data File Name

255
—-4.87
— 947

Ir(1)/ zhf-CH3-py-B/
16/ fid
bR zhf-CH3-py-B. 16. fid
Comment

Bruker BioSpin Gmbil

Origin
X Owner nmr

| Site
— Pd Author
Solvent cpe13
M e Temperature 297.0
N Pulse Sequence aring-bll
Number of 6
Scans
Receiver Gain 195. 5
Relaxation 1.0000
Delay
Pulse Width 10. 0000
7 Presaturation
Frequency

Acquisition 1. 2845
Time
Acquisition — 2022-08-26T19:13:48
Date
Modification — 2022-08-26T19:13:49
Date

Spectrometer  128.40
Frequency

Spectral Width 25510.2
Lowest -12755. 1
Frequency

Nucleus 1B
Acquired Size 32768
Spectral Size 65536
Digital 0.39
Resolution

e S
e < a
- - ~
T T T T T T T T T
15 10 5 -5 -10 -15 -20 -25
£1 (ppm)
0+ O =3
Q= A ®© o Parameter i
— < ® o\ are "
o . Data File Name E:/ 7 iftfi-ntui
[ [ 1r(1)/ zhf-Cli3-py

no-B/ 15/ fid

R 2zhf~CH3-py—no-B.
15. fid
Comment
Origin Bruker BioSpin Gmbi
Owner nmr
AN Site
| Author

N Solvent
~ Temperature
Pulse Sequence

Me Number of 5
N Scans

Receiver Gain 195.5

Relaxation 1.0000

Delay
Pulse Width  10.0000
Presaturation
Frequency

7 Acquisition 1.2845
Time
Acquisition  2022-08-26T19:13:1
Date
Modification — 2022-08-26T19:13:12
Date
Spectrometer  128.40

Frequency
Spectral Width 25510.2

Lowest ~12755. 1
Frequency
Nucleus 1B

Acquired Size 32768
Spectral Size 65536
Digital 0.39
Resolution

S91



OCTFT OV —~OC—C—=FTuUnnOoO0oOoTXXOAAN —00TANOST O 0N
RRERRN IR AN a8 3222238838885 0%q Paraneter m
Lo R S N L S S o o N o O O L L S o o N L S S SRR o] Data File Fi/ zhf-353ELH-3,6
N TN e ————————— el Name B HE AR S -Work—1/
EwE s/ 8038/
zhf-8038-H/ 1/ fid
bR zhf-8038-1H. 1. fid
Comment.
Origin Bruker BioSpin GmbH
Owner nmr
Site
Author
= Solvent coe1s
| Temperature  296.3
~ Pulse 2830
Sequence
N Number of 1
Me Scans
N Ph Receiver Gain 27.2
Relaxation 1..0000
Delay
\ Pulse Width  10.0000
Frequency
Acquisition  2.9998
Time
8 Acquis 2022-07-10T2
Date
Modification —2022-07-10T2 43
Date
Spectrometer  400. 20
Frequency
Spectral 4807. 7
Width
Lowest 112.3
Frequency
Nueleus H
| b Acquired Size 14422
Spectral Size
1 Digital
Resolution
P g I g
) < < R
=3 — — o
T T T T T T T T T T T T T T T T 1
9.0 85 80 7.5 7.0 65 6.0 55 50 45 4.0 3.5 3.0 5 2.0 1.5 L 0.5
1 (ppm)
WXt o —=vaadao oo
S—mamenononT SR P O 2 X Parameter it
F3TIHS2A38ESSAA SECE 8 2 i Data File Name  F:/ zhf-33iE45-3, 6
AN N N o W AL S 1 NWork—1/ #
T HhE/ 8038/
zhf-8038-C/ 8/ fid
AR zhf-8038-C. 8. [id
Comment
Origin Bruker BioSpin Gubll
Owner nmr
Site
Author
Solvent e
Temperature 296. 6
Pulse Sequence  zgpg30
Number of Scans 17
Receiver Gain  195.5
Relaxation 1.0000
Delay
Pulse Width 10. 0000
Presaturation
8 Frequency
Acquisi 1.2999
Time
Acquisition 2022-07-11T19:11:28
Date
Modification 2022-07-11T19:11:29
Date
Spectrometer 100. 64
quency
Spectral Width — 35714.3
! Lowest -5274.3
Frequency
Nucleus 13¢
Acquired Size 46426
Spectral Size 131072
Digital 0.27
‘ Resolution
| " N
iy " " Y y
180 170 160 150 1410 130 120 110 100 90 90 70 o 30 1o 3o
£1 (ppm)

S92



0.86

Parameter

Data File Name

o~
- X
oY
(.

— 953
1144

b A
Comment
Origin
Owner

Site
Author

Solvent
Temperature
Pulse Sequence
Number of
Scans

Receiver Gain
Relaxation
Delay

Pulse Width
Presaturation
Frequency
Acquisition
Time
Acauisition
Date
Modification
Date
Spectrometer
Frequency
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