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(1) General procedure:

Unless otherwise noted, all the reaction for the preparation of the substrates
were performed in oven-dried glassware under nitrogen atmosphere with freshly
distilled solvents. The catalytic reactions were performed in wet solvent. DCM was
distilled from CaH, under nitrogen from Na metal under nitrogen. All other
commercial reagents were used without further purification, unless otherwise
indicated. *H NMR and *C NMR spectra were recorded on a Bruker 400 MHz,
Varian 500 MHz and 600 MHz Spectrometers using chloroform-d as the internal
standards. All the vinylazides (2a-2d) and 2H-azirine (6a) were prepared according to

literature procedures 5%,

(1.1) Synthesis of propargylic ester compounds (1a-p)

(e} ——MgBr OH OAc

Y (0.5 M in THF, 1.2 equiv) Ac,0 (1.2 equiv)
THF, -10 °C ~rt, 2-4h EtsN (1.5 equiv)
DMAP (5 mol %)

DCM, rt, 8 h

W

P

To a solution of benzaldehyde (2.00 g, 11.86 mmol) in 30 mL anhydrous THF, was
added ethynylmagnesium bromide (0.50 M Solution in THF 40 mL, 22.26 mmol) at
-10 °C and the resulting solution was stirred at -10 °C for 15 min and warmed to room
temperature and stirred for 2 h after completion of reaction, the resulting solution was
quenched with aqueous NH4ClI solution (50 mL). The THF was evaporated and the
residue was diluted with water (100 mL) and extracted with ether (100 mL x2) and
dried over anhydrous MgSQ,. After the solvent was evaporated, the crude product
was purified by column chromatography (hexane/ethyl acetate = 4/1) to give

1-phenylprop-2-yn-1-ol as a colorless oil (1.12 g, 71 % yield).

To a solution of 1-phenylprop-2-yn-1-ol (1.1 g, 8.33 mmol) and DMAP (51 mg,
0.41 mmol) in 20 mL anhydrous DCM, was added triethylamine (0.91 mL, 12.50
mmol) and the resulting solution was stirred at 0 °C for 5 min and slowly added

Acetic anhydride (0.94 mL, mmol) and the reaction mixture was stirred at room



temperature for 8 h. After completion of reaction, the resulting solution was quenched
with aqueous NaHCOj; solution (30 mL) .The reaction mixture was extracted with
DCM (30 mL x3) and dried over anhydrous MgSO,. After the solvent was evaporated,
the crude product was purified by column chromatography (hexane/ethyl acetate = 4/1)
to give 1-phenylprop-2-yn-1-yl acetate (1a) as a colorless oil (1.09 g, 76% yield). All
the propargylic ester compound are prepared using same method, compounds 1a, 1b,

1c and 1i was prepared according to the reference!?.
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(2) Standard procedures for catalytic operations:

(i) Standard procedure for gold catalyzed synthesis of buta-1,3-dien-2-yl esters.

A 20 mL sample vial was charged with Chloro[(1,1’-biphenyl-2-yl)-
di-tert-butylphosphine]gold(l) (0.0152 g, 0.0287 mmol) and Silver hexafluoro-
antimonate (0.0098 g, 0.0287 mmol) and to this mixture was added compound la
(0.05 g, 0.287 mmol) together with compound 2a (0.0083 g, 0.574 mmol) dissolved
in DCE (dichloroethane), The resulting mixture was heated at 80 °C for 26 h and after
the complete consumption of starting material reaction mixture was cooled to room

temperature and the reaction mixture were filterd from small silica bed and dried over



MgSQO, and then purified by coloum chromatography to get pure compound 3a as a

colorless oil (36.3 mg, 67%).

(ii) Standard procedure for gold catalyzed synthesis of compound (5).

A 20 mL sample vial was charged with Chloro[(1,1’-biphenyl-2-yl)-
di-tert-butylphosphine]gold(l) (0.0043 g, 0.0082 mmol) and Silver hexafluoro-
antimonate (0.0028 g, 0.0082 mmol) and to this mixture was added compound 3k
(0.045 g, 0.164 mmol) dissolved in DCE (dichloroethane), The resulting mixture was
heated at 60 °C for 20 h and after the complete consumption of starting material
reaction mixture was cooled to room temperature and the reaction mixture were filterd
from small silica bed and dried over MgSO, and then purified by coloum

chromatography to get pure compound 5 as a pale yellow solid (25.2 mg, 90%).

o__0 (5 mol%)
Z Y Big goldiAgSbF, N o
= Ph >
DCE, 60 °C, 20h
3k 90% 5

(3) Spectral data for compounds :

Spectral data for 1-(p-tolyl)prop-2-yn-1-yl benzoate (1d)

OBz

o

1d

Colorless Oil; *H NMR (600 MHz, CDCl5): & 8.07 (d, J = 7.6 Hz, 2 H), 7.56 ~ 7.51
(m, 3 H), 7.43 ~ 7.40 (m, 2 H), 7.21 (d, J = 8.0 Hz, 2 H), 6.67 (d, J = 2.2 Hz, 1 H),
2.68 (d, J = 2.2 Hz, 1 H), 2.36 (s, 3 H); **C NMR (150 MHz, CDCls): & 165.3, 139.0,
133.6, 133.2, 129.8, 129.5, 129.3, 128.3, 127.6, 80.3, 75.4, 65.6, 21.1; HRMS calcd.

For C17H140,: 250.0994; Found: 250.0993.



Spectral data for 1-(4-methoxyphenyl)prop-2-yn-1-yl benzoate (1e)

Colorless Oil; *H NMR (600 MHz, CDCls): & 8.05 ~ 8.03 (m, 2 H), 7.55 ~ 7.53 (m, 3
H), 7.42 ~ 7.39 (m, 2 H), 6.91 ~ 6.90 (m, 2 H), 6.64 (d, J = 2.2 Hz, 1 H), 3.80 (s, 3 H),
2.66 (d, J = 2.2 Hz, 1 H); *C NMR (150 MHz, CDCls): & 165.4, 160.2, 133.2, 129.8,
129.7,129.2, 128.7, 128.3, 114.06, 80.4, 75.3, 65.5, 55.3; HRMS calcd. for C17H1403:
266.0943; Found: 266.0948.

Spectral data for 1-(4-chlorophenyl)prop-2-yn-1-yl benzoate (1f)

O)\
Cl 1f

Colorless Oil; *H NMR (600 MHz, CDCls): & 8.05 ~ 8.02 (m, 2 H), 7.57 ~ 7.49 (m, 5

H), 7.43 ~ 7.41 (m, 2 H), 6.63 (d, J = 2.1 Hz, 1 H), 2.69 (d, J = 2.1 Hz, 1 H); °C
NMR (150 MHz, CDCls): & 165.2, 135.5, 133.4, 131.8, 129.8, 129.4, 129.3, 128.4,
123.2,79.7, 75.9, 65.1; HRMS calcd. for C16H11ClO,: 270.0448; Found: 270.0449.

Spectral data for 1-(4-bromophenyl)prop-2-yn-1-yl benzoate (1g)

OBz

Q&*
Br 1

g




Colorless Oil; *H NMR (600 MHz, CDCls): & 8.06 ~ 8.04 (m, 2 H), 7.56 ~ 7.54 (m, 3
H), 7.43 ~ 7.41 (m, 2 H), 7.38 ~ 7.35 (m, 2 H), 6.65 (d, J = 2.2 Hz, 1 H), 2.69 (d, J =
2.3 Hz, 1 H); **CNMR (150 MHz, CDCls): 6 165.1, 135.0, 133.4, 129.8, 129.3, 129.0,
128.9, 128.4, 79.7, 75.9, 65.0; HRMS calcd. for CigH11BrO,: 313.9942; Found:
313.9945.

Spectral data for 1-(furan-2-yl)prop-2-yn-1-yl benzoate (1h)

OBz

Colorless Oil; *H NMR (600 MHz, CDCl5): & 8.08 ~ 8.04 (m, 2 H), 7.55 ~ 7.53 (m, 1
H), 7.44 ~ 7.40 (m, 3 H), 6.74 (d, J = 2.3 Hz, 1 H), 6.63 ~ 6.62 (m, 1 H), 6.38 (d, J =
1.8, 3.3 Hz, 1 H), 2.64 (d, J = 2.3 Hz, 1 H); 3C NMR (150 MHz, CDCl5): & 165.1,
148.8, 143.7, 133.3, 129.9, 129.2, 128.3, 110.6, 110.5, 77.7, 74.8, 58.7; HRMS calcd.
for C14H1003: 226.0630; Found: 226.0630.

Spectral data for 1-(thiophen-3-yl)prop-2-yn-1-yl benzoate (1i)

AN

OBz

|\
S 1

Colorless Oil; *H NMR (600 MHz, CDCls): § 8.07~ 8.06 (m, 2 H), 7.56 ~ 7.54 (m, 2
H), 7.44 ~ 7.41 (m, 2 H), 7.33 (dd, J = 3.0, 5.0 Hz, 1 H), 7.26 (dd, J = 1.3, 4.2 Hz, 1
H), 6.74 (d, J = 2.3 Hz, 1 H), 2.67 (d, J = 2.3 Hz, 1 H); *C NMR (150 MHz, CDCly):
5 165.2, 137.2, 133.3, 129.8, 129.4, 128.3, 126.7, 126.5, 124.8, 79.9, 74.8, 61.3;

HRMS calcd. for C14H100,S: 242.0402; Found: 242.0400.



Spectral data for (E)-1-phenylpent-1-en-4-yn-3-yl benzoate (1))

OBz
XN
A
1j

Pale yellow solid; *H NMR (600 MHz, CDCls): & 8.09 ~ 8.07 (m, 2 H), 7.56 ~ 7.54
(m, 1 H), 7.45 ~ 7.42 (m, 4 H), 7.33 ~ 7.31(m, 2 H), 7.28 ~ 7.27(m, 1 H), 6.96 (d, J =
15.6 Hz, 1 H), 6.34 (dd, J = 6.4, 15.6 Hz, 1 H), 6.30 ~ 6.29 (m, 1 H), 2.67 (d, J = 2.2
Hz, 1 H); B3C NMR (150 MHz, CDCl3): 6 165.3, 135.5, 134.9, 133.3, 129.8, 129.6,
128.6, 128.5, 128.4, 126.9, 123.4, 79.3, 75.5, 64.5; HRMS calcd. for CigH1405:
262.0994; Found: 262.1002.

Spectral data for 1-phenylpenta-1,4-diyn-3-yl benzoate (1k)

OBz

1k

Colorless viscous Oil; *H NMR (600 MHz, CDCls): & 8.12 ~ 8.10 (m, 2 H), 7.59 ~
7.56 (m, 1 H), 7.49 ~ 7.44 (m, 4 H), 7.34 ~ 7.29 (m, 3 H), 6.53 (d, J = 2.3 Hz, 1 H),
2.64 (d, J = 2.3 Hz, 1 H); *C NMR (150 MHz, CDCl3): & 164.7, 133.5, 132.0, 130.0,
129.1, 129.0, 128.4, 128.2, 121.4, 85.5, 82.2, 76.7, 73.8, 53.9; HRMS calcd. for
C1gH1,02: 260.0837; Found: 260.0834.

Spectral data for 4-ethynylheptan-4-yl benzoate (1m)



OBz

AN
1m
Colorless Oil; *H NMR (600 MHz, CDCls): § 7.99 ~ 7.98 (m, 2 H), 7.53 ~ 7.51 (m, 1
H), 7.50 ~ 7.39 (m, 2 H), 2.59 (s, 1 H), 2.15 ~ 2.10 (m, 2 H), 2.00 ~ 1.95 (m, 2 H),
1.63 ~ 1.49 (m, 4 H), 0.97 ~ 0.94 (m, 6 H); **C NMR (150 MHz, CDCls): & 164.6,
132.7, 130.9, 129.5, 128.2, 83.3, 79.0, 74.1, 40.6, 17.3, 14.0; HRMS calcd. For
C16H200,: 244.1463; Found: 244.1464.

Spectral data for 1-ethynylcyclohexyl benzoate (1n)

A S

1n

Colorless Oil; *H NMR (600 MHz, CDCls): & 8.02 ~ 8.01 (m, 2 H), 7.53 ~ 7.51 (m, 1
H), 7.42 ~ 7.39 (m, 2 H), 2.63 (s, 1 H), 2.21 ~ 2.19 (m, 2 H), 2.08 ~ 2.07 (m, 2 H),
1.69 ~ 1.65 (m, 6 H); *C NMR (150 MHz, CDCls): & 164.5, 132.7, 130.8, 129.5,
128.2, 83.6, 75.4, 74.2, 36.9, 25.0, 22.3; HRMS calcd. For CisHy0,: 228.1150;
Found: 228.1141.

Spectral data for 2-phenylbut-3-yn-2-yl benzoate (10)

OBz

4

10

White solid; *H NMR (600 MHz, CDCly): 5 8.06 ~ 8.05 (m, 2 H), 7.66 ~ 7.64 (m, 2

H), 7.55 ~ 7.54 (m, 1 H), 7.44 ~ 7.42 (m, 2 H), 7.38 ~ 7.36 (m, 2 H), 7.36 ~ 7.35 (m, 1



H), 2.86 (s, 1 H), 2.04 (s, 3 H); *C NMR (150 MHz, CDCls): & 164.2, 142.1, 133.0,
130.4, 129.6, 128.4, 128.3, 127.9, 124.7, 82.8, 75.9, 75.8, 32.1; HRMS calcd. For
C17H140,: 250.0994; Found: 250.0995.

Spectral data for 2-(4-iodophenyl)but-3-yn-2-yl benzoate (1p)

OBz
X

1p

Off white solid; *H NMR (600 MHz, CDCly): & 8.04 ~ 8.02 (m, 2 H), 7.69 ~ 7.67 (m,
2 H), 7.57 ~ 7.54 (m, 1 H), 7.44 ~ 7.41 (m, 2 H), 7.40 ~ 7.38 (m, 2 H), 2.86 (s, 1 H),
2.00 (s, 3 H); B3C NMR (150 MHz, CDCl3): 6 164.1, 141.9, 137.5, 133.1, 130.1, 129.6,
128.3, 126.8, 93.7, 82.2, 76.1, 75.4, 32.0; HRMS calcd. For C;7H1310,: 375.9960;
Found: 375.9959.

Spectral data for 4-(tert-butyl)benzonitrile (4b)

CN

4b

Colorless oil; *H NMR (600 MHz, CDCls): § 7.56 (d, J = 8.7 Hz, 2 H), 7.46 (d, J =
8.7 Hz, 2 H), 1.26 (s, 9 H); *C NMR (150 MHz, CDCls): & 156.3, 131.6, 125.9,
118.8, 109.0, 34.9, 30.6; HRMS calcd. For C13H13N: 159.1048; Found: 159.1047.

Spectral data for 4-chlorobenzonitrile (4c)

o
Cl

4c




White solid; *H NMR (400 MHz, CDCl): 5 7.58 (d, J = 8.7 Hz, 2 H), 7.45 (d, J = 8.8
Hz, 2 H); °C NMR (150 MHz, CDCls): § 139.5, 133.3, 129.6, 117.9, 110.7: HRMS
calcd. For C7H,CIN: 137.0032; Found: 137.0029

Spectral data for 4-chlorobenzonitrile (4d)

CN
e i

4d

White solid; "H NMR (600 MHz, CDCls): § 7.56 (d, J = 9.0 Hz, 2 H), 6.92 (d, J = 8.9
Hz, 2 H), 3.83 (s, 3 H); °C NMR (150 MHz, CDCls): § 162.8, 133.9, 119.1, 114.7,

103.9, 55.4; HRMS calcd. For CgH;NO: 133.0528; Found: 133.0530

Spectral data for (Z)-1-phenylbuta-1,3-dien-2-yl acetate (3a)

o

32z O

Colorless Oil; *H NMR (600 MHz, CDCls): & 7.42 ~ 7.40 (m, 2 H), 7.31 ~ 7.29 (m, 2
H), 7.24 ~ 7.22 (m, 1 H), 6.38 (dd, J = 10.8 Hz, 17.2 Hz, 1 H), 6.21 (s, 1 H), 5.25 (d, J
= 16.8 Hz, 1 H), 5.19 (d, J = 10.8 Hz, 1 H), 2.26 (s, 3 H); *C NMR (150 MHz,
CDCls): 5 167.9, 145.9, 134.0, 132.1, 128.6, 128.5, 127.8, 120.8, 114.3, 20.8; HRMS
calcd. for C1,H1,0,: 188.0837; Found: 188.0838.

'H NOE Data of compound (3a)

10



Irradiation Intensity Increases

H! H? (d 6.38, 5.25%), H>* (d 7.42 ~ 7.40, 4.84%)

H* H' H? \ . H' (d 6.21, 3.40%), H3 (d 5.19, 2.96%),
N H* (d 5.25, 0.46%)
OAc H*
20 \Ha' H3 H* (d 5.25, 2.40%), H? (d 6.38, 3.72%)

H* H3 (d 5.19, 6.80%)

(H?® and H* are aromatic protons)

Spectral data for (Z)-1-phenylbuta-1,3-dien-2-yl benzoate (3b)

58S

O _Ph

b
O

3b

Colorless Oil; *H NMR (600 MHz, CDCls): & 8.21 ~ 8.20 (m, 2 H), 7.64 ~ 7.63 (m, 1
H), 7.52 ~ 7.50 (m, 2 H), 7.45 ~ 7.43 (m, 2 H), 7.24 ~ 7.23 (m, 2 H), 7.21 ~ 7.20 (m, 1
H), 6.47 (dd, J = 10.8 Hz, 17.1 Hz, 1 H), 6.34 (s, 1 H), 5.29 (d, J = 17.0 Hz, 1 H),
5.19 (d, J=10.9 Hz, 1 H); BC NMR (150 MHz, CDCl3): 6 163.6, 145.9, 133.8, 133.7,
132.1, 130.2, 129.1, 128.8, 128.7, 128.5, 127.8, 121.2, 114.5; HRMS calcd. for
C17H1405: 250.0994; Found: 250.0995.

Spectral data for (Z)-1-phenylbuta-1,3-dien-2-yl pivalate (3c)

Colorless Oil; *H NMR (600 MHz, CDCls): & 7.40 ~ 7.38 (m, 2 H), 7.29 ~ 7.27 (m, 2
H), 7.22 ~ 7.20 (m, 1 H), 6.37 (dd, J = 10.9 Hz, 17.2 Hz, 1 H), 6.25 (s, 1 H), 5.22 (d, J
=17.2 Hz, 1 H), 5.15 (d, J = 10.9 Hz, 1 H), 1.31 (s, 9 H); '*C NMR (150 MHz,
CDCls): & 175.2, 146.0, 133.9, 132.4, 128.8, 128.2, 127.7, 121.1, 113.9, 39.1, 27.3;

HRMS calcd. for C15H150,: 230.1307; Found: 230.1309.

11



Spectral data for (2)-1-(p-tolyl)buta-1,3-dien-2-yl benzoate (3d)

NN
O._ _Ph

3d o)

Colorless Oil; *H NMR (600 MHz, CDCly): § 8.23 ~ 8.21 (m, 2 H), 7.66 ~ 7.63 (m, 1
H), 7.53 ~ 7.51 (m, 2 H), 7.35 (d, J = 8.2 Hz, 2H), 7.04 (d, J = 8.0 Hz, 2 H), 6.47 (dd,
J=10.8 Hz, 17.1 Hz, 1 H), 6.31 (5, 1 H), 5.26 (d, J = 17.1 Hz, 1 H), 5.17 (d, J = 10.8
Hz, 1 H) 2.26 (s, 3 H); *C NMR (150 MHz, CDCls): § 163.6, 145.2, 137.8, 133.6,
132.1, 131.0, 130.1, 129.2, 129.1, 128.7, 128.6, 121.1, 113.9, 21.1; HRMS calcd. for
C1sH1602: 264.1150; Found: 264.1149.

Spectral data for (Z)-1-(4-methoxyphenyl)buta-1,3-dien-2-yl benzoate (3e)

White solid; 'H NMR (600 MHz, CDCls):  8.23 ~ 8.21 (m, 2 H), 7.64 ~ 7.63 (m, 1
H), 7.53 ~ 7.50 (m, 2 H), 7.40 ~ 7.38 (m, 2 H), 6.75 (d, J = 8.9 Hz, 2 H), 6.46 (dd, J =
10.8 Hz, 17.1 Hz, 1 H), 6.27 (s, 1 H), 5.22 (d, J = 17.1 Hz, 1 H), 5.13 (d, J = 10.8 Hz,
1 H), 3.72 (s, 3 H); **C NMR (150 MHz, CDCl5): 6 163.7, 159.1, 144.4, 133.6, 132.1,
130.2, 130.1, 129.1, 128.7, 126.5, 120.8, 114.0, 113.3, 55.1; HRMS calcd. for
C1gH1603: 280.1099; Found: 280.1103.

Spectral data for (Z)-1-(4-chlorophenyl)buta-1,3-dien-2-yl benzoate (3f)

oT
cl OT Ph

3f 0]

12



Colorless Oil; *H NMR (600 MHz, CDCls): & 8.20 ~ 8.18 (m, 2 H), 7.65 ~ 7.64 (m, 1
H), 7.53 ~ 7.50 (m, 2 H), 7.37 ~ 7.36 (m, 2 H), 7.19 ~ 7.18 (m, 2 H), 6.45 (dd, J =
10.9 Hz, 17.1 Hz, 1 H), 6.28 (s, 1 H), 5.30 (d, J = 17.1 Hz, 1 H), 5.21 (d, J = 10.8 Hz,
1 H); BC NMR (150 MHz, CDClg): 6 163.5, 146.3, 133.8, 133.5, 132.4, 131.9, 130.1,
129.9, 128.9, 128.8, 119.9, 115.0; HRMS calcd. for C17H13ClO,: 284.0604; Found:

284.0599.

Spectral data for (Z)-1-(4-bromophenyl)buta-1,3-dien-2-yl benzoate (39)

o0

(0] Ph

Br \n/
3g o)

Off white solid; *H NMR (600 MHz, CDCl5): & 8.19 (d, J = 8.0 Hz, 2 H), 7.67 ~ 7.64
(m, 1 H), 7.53 ~ 7.51 (m, 2 H), 7.35 ~ 7.24 (m, 4 H), 6.46 (dd, J = 10.8 Hz, 17.1 Hz, 1
H), 6.27 (s, 1 H), 5.32 (d, J = 17.1 Hz, 1 H), 5.22 (d, J = 10.8 Hz, 1 H); **C NMR
(150 MHz, CDCl3): 6 163.5, 146.4, 133.9, 132.8, 131.9, 131.7, 130.1, 128.8, 121.7,
120.0, 115.1; HRMS calcd. for C17H13BrO,: 328.0099; Found: 328.0092.

Spectral data for (Z)-1-(furan-2-yl)buta-1,3-dien-2-yl benzoate (3h)

Colorless Oil; 'H NMR (600 MHz, CDCly): & 8.24 ~ 8.22 (m, 2 H), 7.66 ~ 7.63 (m, 1
H), 7.53 ~ 7.51 (m, 2 H), 7.26 (d, J = 1.8 Hz, 1 H), 6.43 (dd, J = 10.8 Hz, 17.1 Hz, 1
H), 6.37 (d, J = 3.4 Hz, 1 H), 6.30 (dd, J = 1.8 Hz, 3.4 Hz, 1 H), 6.28 (s, 1 H), 5.30 (d,

J=17.1 Hz, 1H), 5.18 (d, J = 10.8 Hz, 1H); *C NMR (150 MHz, CDCl3): & 163.8,

13



149.4, 144.0, 142.6, 133.6, 131.2, 130.2, 129.2, 128.7, 114.7, 111.8, 111.0, 110.0;
HRMS calcd. for C15H1,03: 240.0786; Found: 240.0781.

Spectral data for (Z)-1-(thiophen-3-yl)buta-1,3-dien-2-yl benzoate (3i)

Colorless Oil; *H NMR (600 MHz, CDCls): & 8.25 ~ 8.23 (m, 2 H), 7.66 ~ 7.65 (m, 1
H), 7.54 ~ 7.52 (m, 2 H), 7.33 ~ 7.32 (m, 1 H), 7.18 ~ 7.15 (m, 2 H), 6.45 (dd, J =
10.9 Hz, 17.1 Hz, 1 H), 6.39 (s, 1 H), 5.26 (d, J = 17.1 Hz, 1 H), 5.17 (d, J = 10.8 Hz,
1 H); BC NMR (150 MHz, CDCls): 6 163.7, 144.9, 134.8, 133.8, 131.6, 130.2, 129.0,
128.8, 127.6, 125.6, 124.8, 115.6, 114.2; HRMS calcd. for C;5H1,0,S: 256.0558;
Found: 256.0556.

Spectral data for (3E,5E)-6-phenylhexa-1,3,5-trien-3-yl benzoate (3j)

Xy NP
m\g

3j

Colorless Oil; *H NMR (600 MHz, CDCls): § 8.16 (d, J = 7.6 Hz, 2 H), 7.63 ~ 7.60
(m, 1 H), 7.50 ~ 7.47 (m, 2 H), 7.42 ~ 7.41 (m, 2 H), 7.33 ~ 7.30 (M, 2 H), 7.23 ~ 7.22
(m, 1 H), 7.09 (dd, J = 11.5 Hz, 15.4 Hz, 1 H), 6.91 (dd, J = 1.8 Hz, 3.4 Hz, 1 H),
6.61 (d, J = 15.4 Hz, 1 H), 6.18 (d, J = 11.5 Hz, 1 H), 5.36 (d, J = 17.0 Hz, 1 H), 5.25
(d, J = 11.0 Hz, 1 H); *C NMR (150 MHz, CDCls): 5 164.9, 146.3, 137.0, 134.7,
133.5, 130.1, 129.3, 128.7, 128.6, 127.9, 126.5, 126.3, 122.4, 121.6, 115.4; HRMS
calcd. for C1gH1605: 276.1150; Found: 276.1153.

'H NOE Data of compound (3j)
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Irradiation Intensity Increases

H' H3 (d 6.18, 7.99%), H>* (d 7.42 ~ 7.41, 6.87%)

H? '
PEITENFEE H?  H*(d 621, 6.40%), H* (d 6.91,4.76%),
H? (d 6.18, 0.49%)
2
N H2 i A HE HD H>  H'(d6.61,8.33%)
5 HS H'  H2(d7.09, 8.56%), H3 (d 5.25, 4.26%)

H’ H® (d 5.36, 15.97%), H* (d 6.91, 4.78%)

H6 H (d 5.25, 10.74%), HPP(d 8.16, 1%)

(H?, H* and HP, HPare aromatic protons)
Spectral data for (E)-6-phenylhexa-1,3-dien-5-yn-3-yl benzoate (3K)

=N

x. Ph

3k

Colorless viscous Oil; *H NMR (600 MHz, CDCls): & 8.17 ~ 8.15 (m, 2 H), 7.64 ~
7.62 (m, 1 H), 7.51 ~ 7.46 (m, 4 H), 7.34 ~ 7.31 (m, 3 H), 7.02 (dd, J = 11.0 Hz, 17.3
Hz, 1 H), 5.76 (s, 1 H), 5.51 ~ 5.48 (m, 1 H), 5.37 ~ 5.35 (m, 1 H); *C NMR (150
MHz, CDCly): & 164.2, 155.3, 133.7, 131.3, 130.1, 128.9, 128.6, 128.4, 128.3, 128.2,
123.0, 117.5, 102.7, 97.5, 83.6; HRMS calcd. for Ci9H140,: 274.0994; Found:
274.0998.

'H NOE Data of compound (3K)

Irradiation Intensity Increases
H! no effect
' 5 H? (d 5.37 ~ 5.35, 3.61%), H* (d 5.51 ~ 5.48,
N OBz H 1.81%)
« H? \H3 " H3 H* (d 5.51 ~ 5.48, 23.65%), H> (d 7.02, 6.31%)

H* H3 (d 5.37 ~ 5.35, 21.68%)

Spectral data for 4-methylpenta-1,3-dien-3-yl benzoate (3I)
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Colorless Oil; *H NMR (600 MHz, CDCls): & 8.17 ~ 8.16 (m, 2 H), 7.61 ~ 7.58 (m, 1
H), 7.49 ~ 7.46 (m, 2 H), 6.67 (dd, J = 11.0 Hz, 17.0 Hz, 1 H), 5.00 (d, J = 17.2 Hz, 1
H), 5.02 (d, J = 11.0 Hz, 1 H), 1.91 (s, 3 H), 1.69 (s, 3H); *C NMR (150 MHz,
CDCIs): 6 164.4, 140.7, 133.3, 130.0, 129.4, 128.5, 127.2, 124.8, 112.1, 18.6; HRMS
calcd. for C13H1405: 202.0994; Found: 202.0995.

Spectral data for 4-propylhepta-1,3-dien-3-yl benzoate (3m)

Colorless Oil; *H NMR (600 MHz, CDCls): & 8.16 ~ 8.15 (m, 2 H), 7.60 ~ 7.62 (m, 1
H), 7.49 ~ 7.46 (m, 2 H), 6.66 (dd, J = 11.0 Hz, 16.9 Hz, 1 H), 5.07 (d, J = 16.9 Hz, 1
H), 5.01 (d, J = 11.1 Hz, 1 H), 2.22 (t, J = 7.6 Hz, 2 H), 2.00 (t, J = 7.7 Hz, 2 H),
1.54 ~ 1.51 (m, 2 H), 1.43 ~ 1.41 (m, 2 H), 0.96 (t, J = 7.3 Hz, 3 H), 0.83 (t, J = 7.3
Hz, 3 H) ; *C NMR (150 MHz, CDCls): & 164.6, 141.6, 133.2, 132.9, 129.9, 1285,
127.4, 112.3, 32.4, 32.3, 31.5, 22.0, 20.9, 14.2, 13.9; HRMS calcd. for Ci7H,0,:
258.1620; Found: 258.1617.

Spectral data for 1-cyclohexylideneallyl benzoate (3n)
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)

o

3n

Pale yellow Oil; *H NMR (600 MHz, CDCls): & 8.17 ~ 8.16 (m, 2 H), 7.60 ~ 7.58 (m,
1 H), 7.48 ~ 7.46 (m, 2 H), 6.71 (dd, J = 11.0 Hz, 17.0 Hz, 1 H), 5.13 (d, J = 16.9 Hz,
1 H), 5.02 (d, J = 11.0 Hz, 1 H), 2.38 (t, J = 6.0 Hz, 2 H), 2.13 (t, J = 6.0 Hz, 2 H),
1.65 ~ 1.62 (m, 2 H), 1.56 ~ 1.53 (m, 4 H); *C NMR (150 MHz, CDCls): & 164.5,
138.0, 133.2, 132.4, 130.0, 129.5, 128.5, 126.8, 112.4, 29.0, 28.5, 27.5, 26.9, 26.3;
HRMS calcd. for C16H150,: 242.1307; Found: 242.1304.

Spectral data for (E)-4-phenylpenta-1,3-dien-3-yl benzoate (30)

O 0

x. Ph
30

Colorless Oil; *H NMR (600 MHz, CDCly): & 8.24 ~ 8.22 (m, 2 H), 7.64 ~ 7.62 (m, 1
H), 7.53 ~ 7.50 (m, 2 H), 7.38 ~ 7.30 (m, 5 H), 6.42 (dd, J = 11.0 Hz, 17.1 Hz, 1 H),
5.18 (d, J = 17.1 Hz, 1 H), 4.98 (d, J = 11.0 Hz, 1 H), 2.03 (s, 3 H); *C NMR (150
MHz, CDCl): & 164.1, 142.9, 139.8, 133.5, 130.0, 129.8, 129.3, 129.0, 128.8, 128.6,
128.2,127.4, 113.1, 18.9; HRMS calcd. for C15H160,: 264.1150; Found: 264.1147.

'H NOE Data of compound (30)

17



Irradiation Intensity Increases

CH,>  H™'(d7.38 ~7.30, 0.49%)

He  CHP
\_-0B2 H? H3 (d 4.98, 1.75%), H>* (d 7.38 ~ 7.30, 1.03%)
H* 3 4 2
T H27X H H* (d 5.18, 9.67%), H? (d 6.42, 2.12%)
i H3
3o He HY  H3(d4.98, 9.67%)

(H® and H* are aromatic protons)

Spectral data for (E)-4-(4-iodophenyl)penta-1,3-dien-3-yl benzoate (3p)

N
x. Ph
| 3p

Colorless Oil; *H NMR (600 MHz, CDCls): & 8.21 ~ 8.20 (m, 2 H), 7.70 (d, J = 8.3
Hz, 2 H), 7.64 ~ 7.62 (m, 1 H), 7.52 ~ 7.49 (m, 2 H), 7.07 (d, J = 8.3 Hz, 2 H), 6.37
(dd, J = 11.0 Hz, 17.1 Hz, 1 H), 5.20 (d, J = 17.1 Hz, 1 H), 5.01 (d, J = 11.0 Hz, 1 H),
1.98 (s, 3 H); B3C NMR (150 MHz, CDCl3): 6 164.0, 143.1, 139.4, 137.4, 133.5, 130.7,
130.0, 129.1, 128.6, 113.9, 93.1, 18.7; HRMS calcd. for C1gH1510,: 390.0117; Found:
390.0110.

Spectral data for 4-benzylidenecyclopent-2-enone (5)

o

5 (E:Z = 4:1)

Pale yellow solid; *H NMR (600 MHz, CDCls) for trans(E) major isomer: & 7.86 (d, J
=5.4Hz, 1H),741~738(m,2H),7.37~7.35(m, 2H), 7.28 ~7.27 (m, 1 H), 6.65

(s, 1 H), 6.28 (d, J = 5.4 Hz, 1 H), 3.24 (d, J = 1.5 Hz, 2 H); *C NMR (150 MHz,

18



CDCls): 6 206.2, 162.2, 155.4, 136.0, 132.5, 129.2, 129.1, 128.8, 128.3, 39.2; HRMS
calcd. for C12H100: 170.0732; Found: 170.0732.

Pale yellow solid,; 'H NMR (600 MHz, CDClIs) for Cis(Z) minor isomer: § 8.21 (d, J =
5.6 Hz, 1 H), 7.30 ~ 7.29 (m, 1 H), 6.69 (s, 1 H), 6.39 (d, J = 5.6 Hz, 1 H), 3.11 (d, J
= 0.5 Hz, 2 H); **C NMR (150 MHz, CDCls): § 206.2,137.5, 136.3, 128.6, 128.1,

127.9, 40.6; HRMS calcd. for C1,H100: 170.0732; Found: 170.0732.

(4) DFT calculation data of compounds 3j, 3k and 3o:

Computational Details

The geometry optimizations were carried out using density functional theory (DFT) at
B3LYP/6-31G* level, implemented in Gaussian09 program. The effect of the
solvent (DCE) was taken into account using the polarizable continuum model (PCM).
The normal vibrations within the harmonic approximation were used to confirmed the
nature of stationary points (minima). All relative energies are corrected with

zero-point vibrational energies (ZPVE).

Table S1: DCE solvent

Compounds Isomer Relative energy Kaes (E/Z)

E 0

3j 0.06
z -1.65
E 0

3k 0.37
z -0.59
E 0

30 8.23
z 1.25
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(5) X-ray crystallographic structure and data for compound (3e)

IS8e
O _Ph
~o

3e

(CCDC 1412097)

Table 1. Crystal data and structure refinement for mo_150443LT_Om.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

mo_150443LT_Om

C18 H16 03

280.31

100(2) K

0.71073 A

Monoclinic

P 21/c

a=12.9279(6) A a= 90°.

b =7.9230(3) A b= 98.2320(10)°.

¢ =14.2519(6) A g=90°
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Volume 1444.75(11) A 3

Z 4

Density (calculated) 1.289 Mg/m3

Absorption coefficient 0.087 mm1

F(000) 592

Crystal size 0.25 x 0.20 x 0.20 mm3

Theta range for data collection 1.592 to 26.387°.

Index ranges -16<=h<=16, -9<=k<=6, -17<=I<=7
Reflections collected 10840

Independent reflections 2947 [R(int) = 0.0249]
Completeness to theta = 25.242° 99.6 %

Absorption correction Semi-empirical from equivalents
Max. and min. transmission 0.9485 and 0.8807

Refinement method Full-matrix least-squares on F2
Data / restraints / parameters 2947/0/191

Goodness-of-fit on F2 1.037

Final R indices [I>2sigma(l)] R1=0.0375, wR2 = 0.0891

R indices (all data) R1=0.0458, wR2 = 0.0948
Extinction coefficient n/a

Largest diff. peak and hole 0.431 and -0.190 e.A-3

Table 2. Atomic coordinates (X 104) and equivalent isotropic displacement parameters (A 2y 103)

for mo_150443LT_Om. U(eq) is defined as one third of the trace of the orthogonalized ull tensor.

X y z U(eq)
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o(1)
0(2)
0(3)
c@)
cQ)
cE®)
C()
c()
C(6)
c(7)
C(®)
C(9)
C(10)
c(11)
C(12)
C(13)
C(14)
C(15)
C(16)
c(17)

C(18)

9642(1)
6865(1)
7880(1)
10705(1)
9374(1)
8353(1)
7997(1)
8643(1)
8338(1)
7581(1)
7098(1)
6276(1)
5384(1)
4635(1)
4770(1)
6416(1)
5655(1)
7413(1)
6683(1)
10024(1)

9653(1)

-559(1)

706(1)
2892(1)
-913(2)
-724(2)
-224(2)
-350(2)

-985(2)

-1158(2)

-392(2)
2379(2)
3461(2)
2807(2)
3877(2)
5601(2)
5212(2)
6280(2)
-612(2)

166(2)

-1355(2)

-1488(2)

6333(1)
9780(1)
10353(1)
6225(1)
7223(1)
7317(1)
8184(1)
8986(1)
9932(1)
10322(1)
9879(1)
9344(1)
8811(1)
8350(1)
8422(1)
9416(1)
8951(1)
11301(1)
11709(1)
8002(1)

8865(1)

22(1)
20(1)
24(1)
27(1)
19(1)
20(1)
20(1)
18(1)
20(1)
19(1)
18(1)
18(1)
22(1)
25(1)
26(1)
23(1)
26(1)
22(1)
27(1)
21(1)

21(1)

Table 3. Bond lengths [A] and angles [°] for mo_150443LT_Om.

0(1)-C(2)

0(1)-C(1)

1.3676(15)

1.4323(16)
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0(2)-C(8)
0(2)-C(7)
0(3)-C(8)
C(1)-HQ)
C(1)-H(11)
C(1)-H(10)
C(2)-C(17)
C(2)-C(3)
C(3)-C(4)
C(3)-H(9)
C(4)-C(5)
C(4)-H(14)
C(5)-C(18)
C(5)-C(6)
C(6)-C(7)
C(6)-H(15)
C(7)-C(15)
C(8)-C(9)
C(9)-C(10)
C(9)-C(13)
C(10)-C(11)
C(10)-H(3)
C(11)-C(12)
C(11)-H(16)

C(12)-C(14)

1.3616(16)
1.4170(16)
1.2032(16)
0.9800
0.9800
0.9800
1.3865(19)
1.4029(18)
1.3820(18)
0.9500
1.4082(18)
0.9500
1.3993(18)
1.4638(18)
1.3372(19)
0.9500
1.4532(18)
1.4882(18)
1.3868(19)
1.4010(19)
1.380(2)
0.9500
1.379(2)
0.9500

1.386(2)
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C(12)-H(2)
C(13)-C(14)
C(13)-H(4)
C(14)-H(5)
C(15)-C(16)
C(15)-H(8)
C(16)-H(6)
C(16)-H(7)
C(17)-C(18)
C(17)-H(13)
C(18)-H(12)
C(2)-0(1)-C(1)
C(8)-0(2)-C(7)
0(1)-C(1)-H(1)
O(1)-C(1)-H(11)
H(1)-C(1)-H(11)
O(1)-C(1)-H(10)
H(1)-C(1)-H(10)
H(11)-C(1)-H(10)
0(1)-C(2)-C(17)
0(1)-C(2)-C(3)
C(17)-C(2)-C(3)
C(4)-C(3)-C(2)
C(4)-C(3)-H(9)

C(2)-C(3)-H(9)

0.9500
1.392(2)
0.9500
0.9500
1.330(2)
0.9500
0.9500

0.9500

1.3874(19)

0.9500
0.9500
117.16(10)
115.06(10)

109.5
109.5
109.5
109.5
109.5
109.5
124.82(12)
115.44(12)
119.74(12)
120.22(12)
119.9

119.9
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C(3)-C(4)-C(5)
C(3)-C(4)-H(14)
C(5)-C(4)-H(14)
C(18)-C(5)-C(4)
C(18)-C(5)-C(6)
C(4)-C(5)-C(6)
C(7)-C(6)-C(5)
C(7)-C(6)-H(15)
C(5)-C(6)-H(15)
C(6)-C(7)-0(2)
C(6)-C(7)-C(15)
0(2)-C(7)-C(15)
0(3)-C(8)-0(2)
0(3)-C(8)-C(9)
0(2)-C(8)-C(9)
C(10)-C(9)-C(13)
C(10)-C(9)-C(8)
C(13)-C(9)-C(8)
C(11)-C(10)-C(9)
C(11)-C(10)-H(3)
C(9)-C(10)-H(3)
C(12)-C(11)-C(10)
C(12)-C(11)-H(16)
C(10)-C(11)-H(16)

C(11)-C(12)-C(14)

121.14(12)
119.4
119.4
117.17(12)
117.79(12)
125.04(12)
130.50(13)
1148
1148
120.79(12)
124.32(12)
114.89(11)
122.86(12)
125.03(12)
112.11(11)
119.96(13)
122.80(12)
117.22(12)
120.15(13)
119.9
119.9
120.05(14)
120.0
120.0

120.67(13)
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C(11)-C(12)-H(2) 119.7

C(14)-C(12)-H(2) 119.7
C(14)-C(13)-C(9) 119.42(13)
C(14)-C(13)-H(4) 120.3
C(9)-C(13)-H(4) 120.3
C(12)-C(14)-C(13) 119.75(13)
C(12)-C(14)-H(5) 120.1
C(13)-C(14)-H(5) 120.1
C(16)-C(15)-C(7) 125.35(13)
C(16)-C(15)-H(8) 117.3
C(7)-C(15)-H(@8) 117.3
C(15)-C(16)-H(6) 120.0
C(15)-C(16)-H(7) 120.0
H(6)-C(16)-H(7) 120.0
C(2)-C(17)-C(18) 119.35(12)
C(2)-C(17)-H(13) 120.3
C(18)-C(17)-H(13) 120.3
C(17)-C(18)-C(5) 122.37(12)
C(17)-C(18)-H(12) 118.8
C(5)-C(18)-H(12) 118.8

Symmetry transformations used to generate equivalent atoms:

Table 4. Anisotropic displacement parameters (A 2y 103) for mo_150443LT_Om. The anisotropic
displacement factor exponent takes the form: -2p2[ h2a*2ull + . +2hka*pb*ul2 ]
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ull U22 U33 U23 ul3 Ul2
o(1) 22(1) 26(1) 20(1) -2(1) 3(1) 3(1)
0(2) 21(1) 17(1) 23(1) 1(1) 1(1) 1(1)
0(3) 22(1) 23(1) 27(1) 1(1) -1(1) -4(1)
cQ) 24(1) 33(1) 25(1) -2(1) 7(1) 7(1)
c) 22(1) 14(1) 20(1) -4(1) 2(1) -2(1)
cE) 19(1) 20(1) 21(1) -2(1) -3(1) 1(1)
C(4) 16(1) 19(1) 23(1) -2(1) 1(1) 1(1)
C(5) 19(1) 14(1) 22(1) -1(1) 0(1) -1(1)
C(6) 20(1) 16(1) 22(1) 2(1) -1(1) 0(1)
c(7) 18(1) 16(1) 22(1) 2(1) -1(1) 0(1)
C(8) 20(1) 20(1) 17(1) -1(1) 6(1) -3(1)
C(9) 21(1) 20(1) 14(1) 1(1) 6(1) 2(1)
C(10)  24(1) 20(1) 21(1) -1(1) 4(1) -1(1)
cal)  23(1) 28(1) 24(1) 0(1) 2(1) 2(1)
c(12)  28(1) 28(1) 21(1) 3(1) 4(1) 10(1)
c@13)  28(1) 23(1) 19(1) -2(1) 4(1) -3(1)
c(4)  38(1) 16(1) 26(1) 0(1) 10(1) 3(1)
c@s)  23(1) 20(1) 24(1) 3(1) 2(1) -2(1)
c@e)  31(1) 26(1) 27(1) 4(1) 9(1) -1(1)
carn  17(1) 19(1) 27(1) -2(1) 2(1) 3(1)
c@8)  20(1) 18(1) 23(1) 2(1) -2(1) 3(1)
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Table 5. Hydrogen coordinates ( x 104) and isotropic  displacement parameters (A 210 3) for
mo_150443LT_Om.

X y z U(eq)
H(1) 11173 -196 6657 41
H(11) 10811 -682 5570 41
H(10) 10859 -2102 6373 41
H(9) 7904 202 6784 24
H(14) 7305 -2 8240 24
H(15) 8743 -1942 10334 23
H(3) 5289 1620 8763 26
H(16) 4027 3425 7984 30
H(2) 4251 6331 8105 31
H(4) 7026 5667 9779 28
H(5) 5741 7469 8997 31
H(8) 7861 -1373 11680 27
H(6) 6218 938 11355 33
H(7) 6625 -49 12355 33
H(13) 10717 -1694 7945 25
H(12) 10100 -1936 9393 25

(5) 'H, *C NMR and NOE spectra of key compounds:
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Current Data Parameters

NAME
EXPNO
PROCNO

SBW-216
2

1

F2 - Acquisition Parameters

——165.40

—160.20

133.24
129.86
129.71
129.29
128.76
128.36

Z
X

—114.06

O oW
TNO~m
or~-r~ o
o~~~

75
——65.59

—55.32

ate_ 50514

Time 10.26

INSTRUM spect
PROBED 5 mm QNP 1H/1
PULPROG z2gpg

D 3z7e8

SOLVENT CDCl3
NS 311
DS 0

SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
RG 4096
kel dit A
DE 6.50 usec
TE 299.4 K
D1l 3.50000000 sec
dll 0.02000000 sec
DELTA 3.40000010 sec
MCREST 0.00000000 sec
MCWRE 0.01500000 sec OBz
CHANNEL f£1

NUC1 13C
Pl 4.80 usec
PL1 0.00 dB %
SFO1 150.5346470 MHz

== "HANNEL £2 \O

CPDPRGZ waltzl6 1e
NUC2 1H

PCPD2 92.00 usec

PL2 120.00 dB

PL12 9.00 dB

PL13 14.00 dB

SFO2 5986029930 MHz o]
F2 - Processing parameters

ST 65536

SF 150.5180946 MHz

WDW EM

S5B 0

LB 3.00 Hz

GB 0

PC 1.00

1D NMR plot parameters

CX 20.00 cm

cY 3.00 cm

F1P 200.000 ppm

Fl 30103.62 Hz

F2P 0.000 ppm

F2 0.00 Hz

210 200

190

180

170

160

150

140

130

120

110
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ppm
2.69302
2.68921

=nt Data Parameters

NN

L. Arqul n Parameters
Tave 20141125
14.54
spect
5orm NP LH/L
23
33556
CDCl3
16
Q
12019.230 Hz
0.358184 Hz
1.3959796 sec OBz
64
41.600 usec
5.50 usec
%6.7 X
Z.00000000 sec
0.00000000 sec Cl 1f
0.01500000 sec

8.05377
8.05268
8.04021
7.53300
7.51879
7.49138
7.47729
7.43723
7.42449
7.41125
6.63666
6.63320

N

4

= 7 10.00 usec
s 0.00 dB
93.6035916 MHz

parameters
12768

S8 6000309 MHz
- M

s 0

0.20 Hz

1= 0

en 1.00

plet parameters
20.00 cm
4.00 cm
10,000 ppm
5985.00 Hz
-0.500 ppm
-299.30 Hz 1

0.52500 ppm/cm
314.26501 Hz/cm

Integral
2.1934
5.0596 ~—
2.5745
0.9886
1.0058

pm 8 6 4

]
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Current Data Paigﬁets§§ b R R RS RS RS R
SBv-120U8
2
1
FZ - avduisiilon rarameters
20141825
14.58
spect
ONP IH/1

OBz

74

Cl 1f

sduiibuil

St

= = CHAMNEL f2 =
"PNPRGE waltzlé
e 1H

nnpmY

1D NME piot paramerers

| | |

. T

lar

fe T LRy LR LR N RN Ry LR AR AR LLRRRRRRARIRRRLALEY LA RN AR RN LRy LR LR AR AR LRSI |
PPMCM

) b opm 180 160 140 120 100 80 60 40 20

HZCM 1505.18091 Hz/cm
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1L aig rarameters

A
q
1

®7 - Apmuiririon Paramefters

T spect
FRUBHD 5 mun oNP o LH/L
PULPRG g

Ho
4 Hz

a o

opi
0 Hz

ppu
Hz
PPMCM 0.52500 ppi

vy 31426500 Heon

SO MmN O0M S OW S Oy - s < oo o o
GO 00O L N O N O ) WO O WO = - O 0 = —~
H OV OO W) O D OO N OO a0 D N - - O =T <
E WL < <MWL) = <F < ™M e - \D O O D o o — —
& OO S OW N MWW S S ) M) O —~ w0 =) o
00 00 GO GO M~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ O O [ — o
OBz
Br 19
I J \ A I l
— (= (=] (] <t
'ﬂ = | | <3 M
=8 S| ool |a — o~
a =R =1 I~
= | e |ea|ea — —
[ T T I T T I T I T
pom 8 6 4 0
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2 £ = st e (Y=} aalas o I o Ba Ba e | B B IES PRES
tenl wala rdrdeeters — I B B e B B |

FROCNO 1 /

87 - Aeqillsitinn Parameters
20141125
18 110

-
<

[Tl

pect
S5 mo GNF iH/L
Zgpe
276

s

5
3

3
Cl

OBz

74

Br 19

baldilelors

03536
31014 MHz
EM
q
.-
2 i
Lol blol Uesdieiers
L .4l cm
CY 4.0 l
71P
P AJ l_
°n

RARARR R Ea NN LA AR RN LR TITTTTT T T I T T TR I I
ppm 180 160 140 120 100 80 60 40 20

.28091 Hisom

36



8.06338
8.06209
8.05015
8.04800
7.54707
7.44598
7.44449
7.44286
7.44143
7.42795
7.41537
7.41416
7.40177
6.74482
6.74095
6.63192
6.62638
6.39125
6.38815

ppm
8.06424

rrent Data Parameters

ieguisition Parameters
20150306
8.33
spect
5 omn QNP 1R/

6.38574
6.38262
2.64836
2.64445

29
13554
encll

16

0
5389.262 Hz
0.250008 Hz OBz
1.9999876 sec

53.600 usec ~
0o 6.50 usec
= 294.6 ¥ \\ e}

.00000000 sec
00000000 sec 1h
01500000 sec

4

© ko

Sy 598.6032923 MHz

s - Frocessing parameters
32768

398.6000301 MHz
no

REs: 0

B 0.00 Hz

a5 0

£C 1.00

plot parameters

20,00 cm

5.00 cm

10,000 ppm

5986.00 Hz

-0.500 ppm

-289.30 Hz
0.52500 ppm/cm
314.26501 Hz/cm

-
—
b
-

ok, k.

Integral
2.1848
1.1720
3.2069
1.0068
1.0550
1.0754
1.0072

Ei
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;?Miéent Data Pargrg;tgg; b s i TR == = o
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150306
Time 8.39
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
TD 32768
SOLVENT €DCll
NS 100
DS 0
SWH 45045.047 He l
FIDRES 1.374666 Hz I dd.
AQ 0.3637748 sec
RG 1096
D 11.100 usec
DE 6.50 usec
TE 296.0 K
D1 3.50000000 sec OBz
dil 0.03000000 sec
DELTA 3.40000010 sec
MCREST 000000000 sec ~ %
MCHRK 0.01500000 sec \
@)
s===s==== CHANNEL fl =====s==
NuCl e 1h
2L 4.80 usec
PL1 0.00 dB
SFOL 150.5345470 MAz
z======= CHANMEL f2 1
CEDPRG2Z waltzlé | L)L
NUC2 1
PCPD2 92.00 usec
PL2 120.00 dB
PL12 9.00 dB
PL13 14.00 dB
SFOZ 598.6029930 MHz
F2 - Processing parameters
SI 65536
F 150.5181001 MHz
WDW EM
S5B 0
LB 3.00 Hz
GB 0
BC 1.00
1D NMR plot parameters
CX 20.00 cm
cY 4.00 cm
Fip 200.000 ppm
FL 1010162 Kz L 1 J i
F2P 0.000 ppm
F2 DODHZ [IlT'lIlIII'I"I'T"'I'TT‘T_I_I"I'I'T“T||||||1]\IW|]|||||||||||||1|1'l'[llll'|’T"r1ijm_ﬁWTWm
figﬁM lséggggg? gi”}é;m ppm 180 160 140 120 100 80 60 40 20
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nt Dara Parameters 0 GO0 GO 00 [~ [~ [~ [~ (= [~ [~ [~ [~ [~ [~ [~ [~ [~ \O O o~ ™~

< /

£ - icquisition Parameters
el s 20150302
* 13.50

spect
S QNP 1H/L \\
, 2
o 33555
P coeld OBz
15

8359.252 Hz / \\

0.250008 Hz .
1.9999876 sec S 1i
3 128 | —
e 59.600 usec
. 6.50 usec
3 294.1 X
. 2.00000000 sec
0.00000000 sec
0.01500000 sec

0.00 dB
598.6032923 MHz

FI - Processing parameters

&2 12768
5 59E.6000283 MHz
3 no
T 0
i & 0.00 Hz
£ 0
22 1.00
parameters
20.00 em
5.00 cm
10.000 ppm
5986.00 Hz
i -0.500 ppm } JJ
~299.30 Hz J e ) N
0.52500 ppm/cm L"_’J
314.26501 Hz/cm
— o~ o oo =) (=
i = ||o (o |cw o (=) =
=1 || oo [ i (=) —
3 U= 1= <
5 || |ea || — —
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Current Data Parameters 3 MO N e S S o
NAME SEwW-157
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_. 20150302
Time 13,55
INSTRUM spect
BROBHD 5 mm QNP 1H/1
PULPROG 29pg
™ 32768
SOLVENT Coel3
NS 100
Ds 0
SiH 45045.047 Hz l
FIDRES 1.374666 Hz A L
a0 0.3637748 sec
RG 4096
o 11.100 usec
DE 6.50 usec
TE 295.4 K \\
nl 1.50000000 sec
d1l 0.G3000000 sec
DELTA 1.40000010 ec OBz
MCREST 0.00000000 sec
MCTRE 0.01500000 sec / \
2 == CHANNEL f] ========
NUCl 13c S 1i
Pl 4.80 usec ~—
PL1 0.00 dB
SFO1 150.5346470 MHz
======== CHANNEL fz B e J
CPDPRGZ waltzl6 L A
e 1H
92.00 usec
120.00 dB
PL12 9.00 dB
PL13 14,00 d8
SFOZ 596.6029930 MHz
FZ - Processing parameters
s1 65536
SF 150.5181042 MHz
DWW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.00
iD MMR plot parameters
CX 20,00 cm
cY 4.00 cm
Fip 200.000 ppm l
Fl 3010362 K | L
F2p 0.000 ppm
F? C'C‘OHZ ﬁfl]]]TTI}WlIIlIIII;IrIflIIII|IIIII\\IllTIIIITTI'\"\l'rl'lllllllll'lllllllIII(IIII[IIIIIIIIIIIIITflllll
PPMCM 10.00000 ppm/cm
HocH 1505.18091 Hz/cm ppm 180 160 140 120 100 60 ol 40 2
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Current Data Parameters
NAME SBH-174
EXPNO i
PROCNO 1
Acu\nsltmn Parameters
Date 20150318
Tine 8.32
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULEROG 29
™ 32768
SOLVENT cocly
NS 16
DS ]
SdH 12019.230 Hz
FIDRES 0.366798 Hz
A 1.3c31988 sec
RG 512
oW 41.600 usec
DE 6.50 usec OBZ
T 295.3 K
ol 1.50000000 sec .
MCREST 0.00000000 sec
MR 401500000 sec X %
.00 usec
PLL 0.00 dB 1]
sFoL 598.6035916 MKz
F1 - Processing parameters
SI 32768
SF 598.6000306 MRz
WoW no
558 0
LB 0.00 He
Ga 2
BC 1.00
1D MR plot parameters
oX 20.00 cm
4.00 cm
10,000 ppa
5986.00 Hz
0.500 ppn
-299.30 Hz
O 5‘503 ppo/cm
1 Hzrew
— (s ilGe] O [coY(> ‘o [~ O
s = ||o~ [0~ o = o 0 |t (=]
o o ||u |~ (v |||l o [ o
B OO [ | [ | Lo ) Lo} [
5 || | = e e || —t | —

|||I|1Il|ll1|FIrlI"TT"[IIIIIIYI'\ITIIIIIIIWI!I\I}IllIIIIII']I]T[[IEI!I\II1II|I Illlilrlllllllllll'lllllllLlll’I"\
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Current Data Parameters
NAME SBW-174

EXENG 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20150318
Time 8.42
INSTRUM
PROBHD
PULPROG
D

spect
1H/1

5 mm QNP

.00000000 s
.01500000

cowow

CHANNEL f1 =
13C

4.80

0.00 dB
150.5346470

CHANNEL f2
waltzl6

CPDPRG2
NUC2
PCEDZ
PL2
PL12
PL13

55 02

Tohehady o

S

F2 - Processing parameters

81 65536
SF 150.5180945 MHz
WDW EM
58B 0
LB 3.00 Hz
GB 0
EC 1.00
1D NMR plot parameters
CX 20.00 em
cY 4,00 cm
F1P 200.000 ppm
F1 30103.62 Hz
F2P 0.000 ppm
F2 0.00 Hz

il

210 200 190

180

170 160

150 140

130

120

110
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Current Dats Parameters
NANE SBW-208
EXND 1
PROCHD 1

F2 - Acquisition Parameters
Date_ 20150417
Time 12.35
M spect
5 mm QNP 1H/L

9
32768
cIcl3
16
o
6369262 Hz
0.256020 Hz
1.9530228 sec
28
59.600 usec
6.50 usec
29%.7 %
2.00000000 sec
0.00000600 sec
0.01500000 sec

el lﬁ‘.y usec
PLL 0.0

SFOL 59860299 3. MHz
[

SF 598. bDUD] 1 Hz
Wou

558 D

] 0.00 Bz

Ga 0

29 100

10 NR plot parameters

cx 20,00 em
cy .00 em
FlP 10.000 pp=
Fl 5986.00 Rz

1P -0.500 ppa.
F -299.30 Kz
PPMCK 0.52500 ppa/cn
HICH 314.26501 Hz/em
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OO AN M AN IO NN U OW0 oo o S Wy 72
W N O A OO OO DO U ~ <p -t -
HE MO0 N®ODWOUIWW < OO O™ <t <p =3 [ve]
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00 OO O GO [~ [~ I~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ (~ \O O o™ — (=]
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OBz
A
ade
— co oo (o] on
8 (==] [l I (2] [e=d 0
=) — o | |0 co —
o lag} IS A IS f= (= o
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Current Data Parameters o Moo aaNa ©0 00 [~ 0~ O~ O~ 723

NAME SBW-208

EXPNO 2

PROCNC 1

F2 - Acquisition Parameters

Date_ 20150417

Time 12.00

INSTRUM spect

PROBHD 5 mm QNP 1H/1

PULPROG gpg

™D 32768

SOLVENT CDC13

NS 300

s 0

SWH 45045.047 Hz

FIDRES 1.374666 Hz Ll

a0 0.3637748 sec

RG 4096

oW 11.100 usec ( B

DE 6.50 usec OBz

TE 296.9 K

D1 3.50000000 sec

dil 0.03000000 sec

DELTA 1.40000010 sec 4 %

MCREST 0.00000000 sec

MCHRK 0.01500000 sec

cozzz=== CHANNEL fl ==s===z== 1k

NUCl 13c L y,

Pl 4.80 usec

PL1 0.00 dB

SFO1 150.5346470 MHz

sz==z==: CHANNEL f2 ==s=====z i

CPDPRGZ waltzlé | ol

NUC2 18

pCPD2 92.00 usec

PL2 120.00 dB

PL12 9.00 dB

BL13 14.00 dB

SFO2 598.6029930 MHz

F2 - Processing parameters

ST 65536

8F 150.5180980 Mz

WDk jck

SSB 0

LB 1.00 Hz

GB 0

°C 1.00

LD NMR plot parameters

CX 20,00 em

cY 4.00 em

FipP 200.000 ppm l | ‘

Fl 10103.62 Hz I

F2p 0.000 ppm

F2 Dgogg!{zl !lllllllll'El'\\IllflllllllllIIIIIII'II'FI\\IIIIIII\\\[IIillllllIllllllllll'lYlll'llllIllllllIIII"I'W

PPMCHM 10.0( ppm/cm

e 161000000 pgm/c ppm 180 160 140 120 100 80 60 40 20
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ppm
7.99775
7.99628
7.98857
7.98545
7.98393
7.98224
7.53536
103377
7.52292
7.52161
7.51068
7.50904
7.50738
7.41950
7.40671
7.39730
7.39392
2.59152
2.59038
2.13078
2.12547
2.12306
2.11091
2.10287
2.00380
1.99570
1.98384
1.98145
1.97611
1.97318
1.54962
1.53746
1.51323
0.96563
0.95334
0.94117
0.05655
0.05560

F2 - Acquisition Parameters
Date_ 2015031
Tie L1.4€ ¥
INSTRUM spect
PROBHD 5 mm QNP 1W/1
PULPROG 5
™ 32768
SOLVENT coc1l
NS 16
0§ 0
SWH 12019.230 Hz
FIDRES 0.366798 Hz
Ap 1.3631988 sec
RG 2
D 41,600 usec
DE 6.50 usec OBz
€ 293.7 K
N3 1.50000000 sec
MCREST 000000 sec
MCWRE 0.01500000 sec
= CHAMMEL f1 = = \\
1R
10 00 usec
1m

0 dB
6035915 MHz

P2 - Processing parameters

81 32768
5F 595,6000309 Mz
WOW no
558 0
s 0.00 Hz
] 0
BC 1.00
l: MM plot parameters

20.00 em
C\ 6.00 em
Flp lG<UUﬂ ==
Fl 5986.00 He
F2P -0.500 pp=
2 -299.30 Hz
FPMCH 0.52500 ppmicm
HICN 314.26501 Hz/cm

— el (=3|Tg) (] <t |co el b

o L o | [ Tad =) O (=]

=3 — O = Iaa) [=3ve] =3 ey

@ [=1 oo f=] IS [N} i <t

= | e —| ||| = =
‘I\\|llllllerlllllllllllllllIIIIIIIII\\rilllllllll\l|\‘|Il'llIIIFII]IITIIIIIIIIIIll'lllllfllIIIIIIIPi'IIIII
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Current Data Parameters 8 § E E § 5 SRERSd = pae gy
NAME SBW-176
EXPNO 2
PROCNC 1
FZ - Acquisition Parameters
Date_ 20150316
Time 11.53
INSTRUM spect
PROBHD S mm QNP 1H/1
PULPROG zgpg
0 32768
SOLVENT cDell
NS 100
DS ]
SWH 45045.047 Hz
FIDRES 1.374666 Hz L 1 "
aQ 0.3637748 sec
RG 4096
oW 11.100 usec
DE 6.50 usec
TE 295.0 ¥
b1 3.50000000 sec | 0Bz
dll 0.03000000 sec
DELTA 1.40000010 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec \\
== CHANNEL fl ======== 1m
13c
4.80 usec
0.00 dB
150.5346470 MHz
zz=zzzz== CHANNEL {2 ==zz=z=z=z
CPDPRG2 waltzlé " n X .
Nucz 1H
PCPD2 92.00 usec
PLZ 120.00 dB
PL1Z 9.00 dB
PL13 14.00 dB
SFO2 598.6029930 MHz
F2 - Processing parameters
SI 65536
SF 150.5180994 MHz
WoW EM
S5B 0
LB 1.00 Hz
GB 0
PE 1.00
1D NMR plot parameters
cx 20.00 cm
Y. 4.00 cm
F1P 200.000 ppm | IJ
Fl 10103.62 Hz | " B
F2P 0.000 ppm
F2 0.00 Hz ‘lllllllll!Tllll{\\l‘lf1llllll"|ll|lllllIIIIIIYIrlllllllllllllI'l'"lllllll‘ll(llIIII|llllllITI|IIIIIIlIiI
g Lo et ppm 180 160 140 120 100 80 60 40 20
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Current Data Parameters
NAME

SBW-173
EXPNG 1
PROCNG 1
F2 - Acquisition Parameters
Date_ 20150316
Time 12.11
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 29
™ 32768
SOLVENT coeld
NS 16
oS )
SWH 12019.230 Bz
FIDRES 0.366798 Hz
aQ 1.3631988 sec
RG 128
o 41.600 usec
DE 6.50 usec
18 9.0 K
ol 1.50000000 sea
MCREST 0.00000000 sec
MCWRE 0.01500000 sec
CHANNEL EL
1
B 10.00 usec
BL] 0.00 dB
5FO1 598.6035916 MHz

F2 - Prucessing parameters
1278

s 2

SF 598.6000307 MHz
Wo no

55B )

B @.00 Hz
GB )

o .00

lD WERE plot parameters

cx 20.00 e
oY 4.00 em
Flp 10.000 ppa
£l 5986.00 Hz
e -0.500 ppm
£2 -299.30 Hz
PENCM 0.52500 ppe/cn
HICH 314.28501 Bz/em

YA~ O N O <Hr- WOW Mo I W)= 3= WD

O O NN O WO SN 0O OW ot <t W) o~

W WL =<t WM M e N OO AN OO [~ ~ M <H <H < <P LD <P OO «— O
E CI Y A A - CI T v Y O O M MN e O ONO- NI WOU OO
& COOOoOOoOWWWnnLW T T M LW NN O D OL 00N

©O o oo oo~ r~-r~r~0~ e NNNNNNNI—.!—.F‘I—'\—"—.F‘“—.

OBz
1n
1 1 N

— ca =16 ™~ o) (o
E ™~ oUW o~ O | =7 (Ta)
o o™ O | — — [— [aa]
@ L) < | o {e=3 o] (aa]
- - - - . . . -
5 o~ — [ —| |jeajea| o
Tr'l'll'l'\l'll'llIII|IlI||||||||l|1||||||||||||lllflfllllllll\lll lIIIIIIIIIII!IlIll(lillllllIIIII'I[FIII\
jgoul 8 6 4 0
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Current Data Parameters B E E 03 § § AR - L8
NAME SBW-173
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150316
Time 12.11.
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
™ 32768
SOLVENT cDell
NS 100
DS 0
SWH 45045.047 EHz 1
FIDRES 1.374666 Hz "
2Q 0.3637748 sec
RG 4096
oW 11,100 usec
DE 6.50 usec
TE 2943 K
D1 3.50000000 sec
dil 0.03000000 sec
DELTA 3.40000010 sec OBz
MCREST 0.00000000 sec
MCWRK 0.01500000 sec \
s=====z: CHANNEL fl ====z=zz N
NUCl 1¢ 1n
3 4.80 usec
PL1 0.00 dB
SFol 150.5346470 MHz
= CHANNEL f2 =
waltzl6 N N n 2
1H
92.00 usec
120.00 dB
9.00 dB
14.00 dB
598.6029930 MHz
F2 - Processing parameters
ST 65536
SF 150.5181028 MHz
WDW EM
SSB 0
LB 3.00 He
GB 0
PC 1.00
1D NMR plot parameters
CX 20.00 cm
cY 4.00 cm
F1F 200.000 ppm J ‘
F1 30103.62 Hz 1 | 1 )
F2p 0.000 ppm
F2 0.00 Hz LI e 0 L L L L L L ML B L LB L L L FLEL LR BLELBLEL L DN AL BB
e el ol ppm 180 160 140 120 100 80 60 40 20
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Current Data Parameters (ST I T T A .
HAME s‘sw—l‘lg ©0 0O ©0 O €O [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ ™ o~
EXPND 1
PROCND 1
F2 - hoquisition Parameters
Date_ 20150414
Time
INSTRIR spect
BROBHD 5 mm QNP 1H/1
PULERCG zg
T 12768
SOLVENT coe13
NS 16
05 0
SHH 8389.262 Hz
FIDRES 0.256020 #z OBz
A 1.9530228 sec
RG 128
D 59.600 usec
DE 6.50 usec
TE 1944 K \\
ol 2.00000000 sec.
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
CHANNEL £1
1 10
10.00 usec
BL1 0.00 d8
sFol 598.6028930 Mz
F1 - Processing parameters
s1 12768
SF 598.6000299 Mz
WOW no
S5B 0
LB 0.00 Hz
B 0
2 1.00
1D MMR plot parameters
cx 20.00 em
cY 15.00 em
Flp 10.000 ppm
F1 5986.00 Hz
FIP -0.500 ppm
2 -299.30 Bz
oPMCH 0.52500 ppm/cm
HICH 314.26501 Be/cm
. AL
— ' [én (oo 0= |on\ = <t o
o M [N |Nio o o0
=3 Pand Chad bl =] [ B I= pe=
g olololH|lo|o o ]
8 cafea | |eaea — e}

LA L L L L L L L L L L L L L L L L B (LB B

joul 8 6 4 2 0
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Current Data Parameters &
NAME SBW-198
EXPNO 2
PROCNO 1
F2 - Acguisition Parameters
Date_ 20150414
Time 9.05
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG gpg
™ 32768
SOLVENT CDC13
NS 100
DS 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
RG 4096
i 11.100 usec
DE 6.50 usec
TE 296.1 K
ol 3.50000000 sec
dll 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
PL1 0.00 dB
SFOL 150.5346470 MHz
===zz==== CHANNEL f£2 ==
CPDPRG2 waltzl6
NUC2 1H
PCPDZ 92.00 usec
PL2 120.00 dB
PL12 9.00 dB
PL1} 14.00 dB
SFO2 598.6029930 MHz
F2 - Processing parameters
ST 65536
SF . 150.5181014 MHz
WDW EM
558 0
LB 3.00 Hz
GB 0
C 1.00
1D NMR plot parameters
Cx 20.00 cm
cy 4.00 cm
FLP 200.000 ppm
FiL 30103.62 Hz
F2p 0.000 ppm
F2 0.00 Hz
PPMCH 10.00000 ppm/cm
HECH 1505.18081 Hz/cm bpm
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Current Data Parameters o) reeeaeryynE T, 2 )
NAE SEW-204 00 O 0 @ O [~ [~ [~ [~ [~ [~ [~ 0~ [~ 0~~~ ™~ ™~
£xeN 1
PROCNO 1
FZ - Acquisition Parameters
Date_ 20150414
Time 9.48
INSTRUM spect
PROBHD 5 mm QNP 1R/
PULPROG g
™ 32768
SOLVENT 13
xS 16
s 0
SWH §389.262 Hz
FIDRES 0.256020 He
0 1.9530228 sec
RG 128
o 59.600 usec
DE 6.50 usec OBZ
= 294.4 K
Dl 2.00000000 sect
HCREST 0.00000000 sec
MCHRK 0.01500000 sec %
== CHAMNEL £l
wcl 18
P 10.00 usec
Ll 0.00 @ |
SFOL 5986029930 Wiz 1k
F2 - Processing parameters
s1 3276
P 5986000291 iz
WOW no
558 0
18 0.00 He
I i
B 1.00
1D R plot parameters
X 20.00 cm
10.00 cn
10.000 ppn
5986.00 Hz
10500 ppm
-299.30 Hz
0.52500 ppm/cn
HzcH 31426501 Hz/em
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Current Data Parameters

Hz
Hz

NAME SBW-204
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150414
Time 9.55
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
™ 32768
SOLVENT coel3
NS 100
DS 0
SWH 45045.047
FIDRES 1.374666
a0 0.3637748
RG 4096
Di¥ 11.100
DE 6.50
TE 296.1
Dl 3.50000000
dil 0.03000000
DELTA 3.40000010
MCREST 0.00000000
MCWRK 0.01500000
======== CHANNEL fl ====
NUC1 13C
Pl 4.80
PL1 0.00
SFO1 150.5346470
===z=zz== CHANNEL {2 ====
CPDPRG2 " waltzlb
NUC2 1H
PCPD2 92.00
PL2 120.00
PL12 9.00
PL13 14.00
SF02 598.6029930

MHz

FZ - Processing parameters

sI
SF
WDW
SSB
LB
GB

PC

65536
150.5181028
EM

0

3.00

0

1.00

1D NMR plot parameters

CX

CY
F1P
F1
FZP
F2
PPMCM
HZCM

20.00

4.00
200.000
30103.62
0.000

0.00
10.00000
1505.18091

MHz

Hz

cm

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm

n 2aa0R3s S IZ3gFR S
“‘ 1 1
OBz
S
|
l” 1k
‘lllIIlIIfllllllllIl||l||lllll!{ll\ilfll|lIlll!lllllllllllIIIIIIIIIIII[IIIIIIIII|I|IIIIII|||i||||||l|
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Data Parameters
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D 1
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F2 - Aoquisition Parameters
[ate_ ol bieel s}
Time 14.58
INSTALM gt
PROBHD 5 Em QNP 1HS1
PULPROG 0pa
o 2768
SOLVENT Cocls
53 7
s 0
b 25045, 047 Hz
FIDRES I]] JTAEER Er
AR CAEITTEE b
il pilh CN
o 10,000 esec
oE 650 usee
i3 0K
oL L50000000 sec
dll 003000000 sec
DELTA 340000010 sec 4b
HCREST D.00000000 sec
HEWRE D-0LE00000 sec
sereoner CRARKER. f] zzamzmmm
Ml 1
l 4,80 usec
PL1 0.00 38
EFQL 150, 5386470 Mz
spazzzax CHARNEL £ =coeesay
CPOPRG walcalé
HXC2 I8
el F1.00 usec
Fld N &
FLl2 5.00 dB
FL1Y 14.00 42
SRR 5RE. L0050 MHz
Fi - Processing parameters
51 E3506
5F 150.5181317 MHz
T 2.}
558 !
L& 5.00 Mz
-] ]
rC 0.5
10 & plot parameters
X 20.00 cm
Ei;_ 0.0 e
El 200,000
Fl N e l | | i 1
F2p 0.000 pem
EE?}D{ .chéggut. LB B R LR AL L LR LB B NN N LR R T T T [T T A T P T T T [T T T I T T T[T T rrreT
F Ad =
HacH 15518127 Hafcm Epm 180 160 140 120 100 ED 60 40 20
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-299.30 Hz
PRMO 0.52500 ppa/cm
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Current Data Parameters 2] ™m © o ~ :gz
NAME 07072015 24
EXPNO 1 PA = 2 ~ oo
F2 - Acquisition Parameters =
Date_ 20150708
Time 22.11
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpg30
D 65536
SOLVENT CcDC13
NS 770
DS 0
SWH 22727.273 Hz
FIDRES 0.346791 Hz
AQ 1.4418420 sec
RG 57
DW 22.000 usec
DE 6.00 usec (:Pd
TE 300.0 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec (:
TDO 1
======== CHANNEL fl ===s==== 4c
NUC1 13C
Pl 9.70 usec
PL1 -0.50 dB
SFO1 100.6288660 MHz
======== CHANNEL f2 ===== ==
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 -2.40 dB
PL12 15.10 dB
PL13 18.10 dB
SFO2 400.1516010 MHz
F2 - Processing parameters
SI 32768
SF 100.6178009 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
e . 1 P PP P - " —
W A \aas o r v " v W
N T I T | i I T I T T I T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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ppm
—162.823

o> Oy

pAY

R

DO mm o o o
= 0
®
a

=

=

usec

|

—133.938

—119.162
—114.721

——103.956

77.210
76.998
76.785

4d

A

—— 55.498
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Data Parameters
SEW-73-h
1

1

ion Parameters
20140907
2040
spect
5 mm ON? 1H/1

g
12768
[l B}

1.9330228 sec

59.600 usec
5.50 usec
s K

..0000000¢ sec
€.20000000 sec
£.01500000 sec

bl
A

Pl Frxcesting parameters
& 16334
398.7000255 MHz
no
0
0.00 Hz
]

3.00

W% plot paraneters
20.00 en
15.00 cm
10.000 ppm
5987.00 Hz
G.500 ppm
- 299.35 Hz
0.57300 ppm/cn
114.31750 Hz/em

W= 4 N 00 W M ™MD O Gy M 0O
O~ N O NN SN~ O NN
N YWWM= MU ™ O — 00O
E N O OOVt N OO0 ™ W)~ =<1 OV O
& ST M NN NN NN A
M~~~ W W0 WwWw 0w W u
3a O
" s
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E e~ |<H | o <t |
o [fgilaalite] —~ S = |
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5 ca e | e — |t
l I T T T 'I T T 1 T
ppm 8 6 4
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ition Parameters
20140908
0.46

12,00 dr

5987029935 Mz

i
CIh
ppm
5 Hz

} ppm
Hz
ppm;

Hz/

— o~ OOy -t o w
“r e Mo O LN D - D — o A —
= [=)] =2} O WD oo ™~ O o
& [ 2] < 30 o~ o o< ~ ~ 0 =
= W = R R R R ~ [~ 0~ ~
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S

3a l
H1 H2
3
™ N H
OAc H*
s <[ = SR
g S| | Sles
T | I I [ 1 [T LI
ppm 7.0 6.5 6.0 5.5 5.0 4.5 4.0
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I S

3a
H1 H2
3
N N H
OAc H*
o o 2=
2 o ~| 8
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ppm 7.0 6.5 6.0 5.5 5.0 4.5 4.0

64




-

A

08°9

T

Teabajur 3

==——
0°00T- +

65



ppm
8.21735
8.21607
8.20403
8.20199
7.64394
7.64285
7.52873
7.51524
7.50265
7.45307
7.45077
7.43816
7.23998
7.23198
7.21978
7.20652
7.17611
7.16358
6.50172
6.48365
6.47319
6.45500
6.33241
5.30412
5.27553
5.20173
5.18347

Data Parameters
SB-116B¢”
1

1
L

Acquisition Parameters
20150603
13.56
spect
QNP 1H/1

Pl 10.00 usec
0.00 dB
6035916 MHz

parameters
12768
.6000302 MHz
no
0
0.00 Hz
0
aC 0.10

lot parameters
20.00 cm
31.00 cm
10.000 ppm
5986.00 Hz
500 ppm

S i

Integral

2.0722

0000
0369

1
2

2.0711
2.0778
1.0554

=

1.1792
1.0501

1.1739
1.1279

—1.24231

ppm

0o—]
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vant Data Parameters
BW-117

1

X 1

- Acquisition Parameters
20150424

s

Date_

spect
5 mm QNP 1H/L
g
312768
oel3
16
]
8389.262 He
0.256020 Hz AN \
1.9530228 sec
128

59.600 user O
8.50 usec
296.7 K
2.00000000 sec*

0.00000000 sec 3c (@)

0.01500000 sec

10.00 usec
0.00 a8
598.6029930 MHz

- Processing parameters
32768
598.6000311 MHz

0
0.50 Hz
0

2.00

ME plot parameters
20.00 em
30.00 em
10.000 ppa
5986.00 Hz
-0.500 ppa
299.30 Kz
0.52500 ppa/em
314.26501 Hz/cm
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- Acquisition Parameters
20150424
8.27
spect
5 mm QNP 1H/1
zgpg
32768
shak]
216
0
45045.047 Hz
1.374666 Hz
0.3637748 sec
4096
11.100 usec
6.50 usec
297.3 K
50000000 sec
03000000 sec
40000010 sec
00000000 sec
01500000 sec

OO e O

CHANNEL f1

4.80 usec
0.00 dB
150.5346470 MHz

14.00 dB
4 595.6029930 MHz

- Processing parameters
65536

150.5180946 MHz
EM
0

3.00 Hz

0
2.00

e
oot
w

i~ plot parameters
20.00 cm
6.00 cm
200.000 ppm
30103.62 Hz
0.000 ppm
0.00 Hz
10.00000 ppm/cm
1505.18091 Hz/em
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NAME SBUi-129
=k asinial 1
DROCND 1
fe - Acquisition Parameters
vate_ 20141211
rime 14.32
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PIILPROG zq
WRLD L
JUIWTTN
D1
nr
i
10 WMk plut parameters
[OF 8 20,00 cm
CY 0.00 cm
F1P pom
¥l Hz
ppm
10 Hz
Y n -
.52500 ppm/cm
314.26501 Hz/cm
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145,277
77.214
77.002
76.790

137.830
133.674

furrent Data Parameters
L1 SBW-129

X3

. it

ppm
—163.688
— 21.193

ro - ACQUlSiTion Parameters
Jate_ 20141211
Time 14.39
spect
S mm NP 1H/1
z4pg
32768

CDBC13

> 100

us U
SWH 45045.047 Hz J l
FIDRES 1.174666 Hz

S

an 0.3637748

3.5000
0.9030000
3.40000010 sec
0.00000000 sec
0.01500000 sec

=

SO OO mo

S

B2 - Prorsgsing parameters
65536

MHz
MHz

CHANNEL l
3.00 Hz
PC 1.00
1T WMR nlnt parameters
o 20.00 cm
& 4.00 cm
ir 200.000 ppm l
Fl 30103.62 Hz il l
0

rip 0.000 ppm

] 0.00 Hz | LI L L L L L L IO L L L L AL B L B
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ppm
8.23355
8.23146
8.21960
8.21742
7.64857
7.53536
7.52244
7.52156
7.50913
7.40189
7.38720
6.76380
6.74885
6.48007
6.46192
6.45154
6.43335
6.27459
5.23920
5.21059
5.14383
5.12574
3.72767

nt Data Parameters
SBW-33
1

- Acquisition Parameters
20141230
10.13
spect
5 mn QNP 1H/1
zg
13556
cDCl3
lg AN X
8389.262 Hz
0.250008 Hz ‘\\() o Ph
1.8999876 sec 3
€ 0

S

512
58.600 usec
6.50 usec
293.8 K
2.00000000 sec
0.00000000 sec
0.01500000 sec

0.00 dB
598.6029930 MHz

- Prgcessing parameters

32768
= 598.6000306 MHz
U no
0
0.00 Hz
0
2.00
MR plot parameters
20.00 cm
10.00 cm
10.000 ppm
5885.00 Hz
-0.500 ppm — "
-299.30 Hz
0.52500 ppm/cm
314.26501 Hz/cm
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¢ Data Parameters

SBW-123

.

Lo

SULVENT
NS

ns

Qe

oThPRC

2.00000000

0.00000000 s

quisition Paramet
20141127

0.01500000 s

ers

usec
ds
¥
M

Processing parameters

ar 32768
: 599.6000295

MHz

! Cm

cm
PP

G0 Hz

{0 ppm

0 Hz

) ppm/cm
1 Hz/cm

—1.54938
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Current Data Parameters ot
NAME SEW-123
knk'd DNC 2
DROCNO 1

Parameters

20141127
19.58
spect

5 mm QNP 1H/L

PITLPROG zgpg

T 32768

133.889

133.549
132.431

131.903

130.188
129.902
128.905
128.800

119.958

115.081

77.210
76,998
76.785

Cl

StuL 396.0029930 1
] paramecers
05538
1.5180932 MHz

l

1 | ! I
ppm 180 160

40

20



8.20335
8.18986
7.67127
7.66080
7.65952
7.65876
7.65694
7.64813
7.64636
7.53822

.52560
7.51245
7.35595
7.35280
7.34155
7.33829
7.31743
7.30311
6.48340
6.46526
6.45479
6.43671
6.27216
5.33555
5.30706
5.23699
5.21898

=V

e

—

Br

—1.55437
—1.24485

=]
Q,
- - n I
vren +2 Daramet
FROCNT 1
FZ - Acquisition Parameters
Date_ 20141127
Time 19.04
NG
SIH 12019230 Hz
FIDRES 0.358184 Hz
an 1.1959794 sec
oe 128
o 11.500 usec
b ©.50 usec
iz K
i 2,00000000 sec
0.00000000 sec
3.01500000 sec
CHINNET. £1
003591
parameters
32768
98.4/000265 MHz
nn
]
1D NMR plot parameters
Cx 0.00
oY 4.
glp
T
—
o
bl
=3
L8]
e
=
5

2.0266

1.0245
2.0072
4.0659

1.0233
1.0000

1.1836

1.2392

e

om
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=nt Data Parameters

—1.53872

%

SBW-163-b
1
1

tion Parameters
20150430
13.13
spect

S mm QNP 1H/1

1.4434352 sec
512 3h le}
46,400 usec
66.29 usec
297.6 K
.00000000 sec
00000000 sec
01500000 sec

598.6029321 MHz

FZ - Processing parameters
31 32768
&7 598.6000307 MHz
no
0
0.00 Hz
0
oC 1.00

10 MMR

plot parameters

20.00 cm
3.00 cm
.000 ppm i

10

5986.00 Hz

-0.500 ppm

-259.30 Hz

0.52500 ppm/cm
314.26501 Hz/cm
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Current Data Parameters
NAME SBW-163-b
EXPNO 2
PROCNO 1
F2 — Acquisition Parameters
20150501
20.53
£ spect
FROBED 5 mm QNP 1H/1
PULPROG zgpg
32768
CDC13
6144
0
45045.047 Hz
1.374666 Hz
0.3637748 sec
4096
12,100 0 n m ol " P n " bk il TR ™ o) . o it e
vty y ¥ ual ey vt S Winrdh/ L Lt A tann At | ol
K
D1 3 sec
dil 0. sec
DELTA 3. sec
MCREST o} sec
MCWRK 0.01500000 sec O
== CHANNEL f1 / \ \
14.00 dB
5986020930 Mz | o4 iy " "
¥ y e u . oy
F2 - Processing parameters
51 65536
SF 150.5180925 MHz
WDW EM
55B 0
LB 3.00 Hz
GB 0
PC 1.00
NMR plot parameters
20.00 cm
15.00 cm
200.000 ppm
30103.62 Hz
0.000 ppm
0.00 Hz
" " P o | " . " I AJ " " e
. W i A i Y Y

|
210 200 190

180

170 160 150 140 130 120 110

|
100 90 80
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ppm
8.25098
8.24925
8.23736
8.23512
7.66457
7.65212
7.54931
7.53662
7.53581
7.52307
7.32625
7.32343
7.32141
7.24053
7.17500
7.17016
7.16220
7.16007
6.47384
6.45567
6.44526
6.42707
6.39382
5.27548
5.24687

Current Data Parameters

F2 - Acquisition Parameters

5.18440
5.16634

Date_ 20150306

Time 9.00
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPRCG g

D 33556
SOLVENT CDC13

NS 16

DS 0

SWH 838%.262 Hz
FIDRES 0.250008 Hz
AQ 1.9999876 sec
RG 128

D 59.600 usec
DE 6.50 usec
TE 294.4 ¥ )
D1 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

Pl 10.00 usec
PL1 0.00 dB
SFO1 598.6032923 MHz
F2 - Processing parameters
SI 32768
SF 598.6000299 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
BC 1.00
1D NMR plot parameters
Cx 20.00 cm
cY 3.00 cm
F1P 10.000 ppm
F1 5986.00 Hz
F2P -0.500 ppm
F2 -299.30 Hz X l N
PPMCM 0.52500 ppm/cm
HZCM 314.26501 Hz/cm
— n o lcaYo o o Lo 00 [
© < WO~ |o | (=21 %3] [
13 aa) —~ [ | [~ O | oo |3
3 - SN2 -\ A
S ™~ e | e — | — |
|1IIII\EI\IITIIllItlllIllllll]lllIIIIIIIIIEIIFIIIIEIIIIII||I|IIIIITIIII]II]IIIII'IIIIlIllllIIiIIili[Illlll
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Current Data Paranetess S SEOna83SSS0S =
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters

Date_ 20150306
Time 9.05
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
™D 32768
SOLVENT coell
NS 400
DS 0
SWH 45045.047 Hz | “
FIDRES 1.374666 Hz
AQ 0.3637748 sec
RG 4096
bW 11.100 usec
DE 6.50 usec
TE 295.7 K
juil 3.50000000 sec
d1l 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0.00000000 sec N
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 13¢ S
Pl 4.80 usec 3i
PL1 0.00 dB
SFO1 150.5346470 MHz
CHANNEL f2 ======== \ | H
waltzl6
1H
92.00 usec
120.00 dB
9.00 dB
14.00 dB
598.6029930 MHz
F2 - Processing parameters
ST 65536
SF 150.5180973 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.00
1D NMR plot parameters
CX 20.00 cm
cy 3.00 cm
F1p 200.000 ppm
Fl 30103.62 Hz l ] LI x
F2P 0.000 ppm
F2 U-OOHZ [fl'lllll\l[ITIIIIITIIIIIIIIIIIIIIIIII\Il|l|l|l|il]|lllllllIIJI\IIiIlIIIIIIIIIIIIIIIII[TIIIII]IIITI][}
PPMCM 10.00000 ppm/cm
v 1505 19081 Tten ppm 180 160 140 120 100 80 60 40 20
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Data Parameters . . e & e e m = & 4 = e e e e om e m s = e e e = ec . .
5B-183-1 00 OO [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ 0 \0 \O O O O 7 0 10 10 —
1
1
quisition Parameters \&1& V%‘/‘ ‘
20150327
9.10
spect
Sam Qe la/1
00 dB
MHz
ers
598.56000313 MHz
ne
0
0.00 Hz
0
1.00
plot parameters
20.00 em
6.00 cm
10.000 ppm
5986.00 Hz
0,500 ppm
299,30 Hz
N 0.52500 ppm/cm
ICH 314.26501 Hz/em
’ J
L
S, L LA A
- pXel ﬁf"\m\—‘m (o) (e ) o | O
o = o ||| == [ = [ o |
5 p=3 Slen | |ca=<t [ ool o |
3 o ololo|lo|o|l-H ool —i e
5 ™ —i e | e | | | [ | — |

LANLL  L B L L B LB (R BLL

|
ppm 8 6 4 2 0



164.96
——146.33
137.01
134.70
133.59
130.12
129,34
128.70
128.61
127.99
126.57
126.37
122.41
121.66
115.42
77.22
77.01
76.80

S\ vV

Current Data Parameters

NAME SBW-183-~1
EXPNO 2
PROCNO i

F2 - Acquisition Parameters
Date_ 20156327
Time 9.15%
INSTRUM spect
PROBHD S mm QNP 1H/)
PULPROG Z9pg

D 32768
SOLVENT CDCL3

NS 2048

Ds 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz

0.3637748

6.50
TE 295.5 K

Dl 3.50000000 sec
dil 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

O O
. \\\\ \\\\ \\T;;;
NUC1 13C
Pl 4.80 vsec

PL1 0.00 a8 Ph
SFO1 150.5346470 MHz 3i A
cmmmxen= CHANNEL £2 ==== J

CPDPRG2 waltzlé

NUC2 1H

PCED2 92.00 usec

FL2 120.00 dB

PL12 9.00 dB

F2 - Processing parameters
65536

s1

SF 150.5180932 MHz
WDW EM

558 ]

LB 3.00 Hz

GB [

PC 1.00

1D NMR plot parameters

4 20.00 cm

cY 10.00 cm

F1P 147,000 ppm
Fl 22126.16 Hz

F2p 114.000 ppm
F2 17159.06 Hz

—. " - | | - —— L,.JL P . L . o~ "

Cihii g PR u e ¥ " -

MULARARALY MAALARLALY LALAMLLAY RAARAARLES U L AASALARRA WAL AL R

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Integral
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Current Data Parameters o T T T T A S
NAME SBUW-209 mmwmrﬁhr\hhE\L\r‘l\[-ﬁr-r-l\r-mmmmmmmmmm
EAPNO 1
PROCHO 1
F1 - Acquisition Parameters
Date_ 20150420
Time 9.22
INSTRUM 5
PROBHD 5 mm QNP lH/1
PULPROG 2g
m 12768
SOLVENT epeld
NS 16
s 0
SHiE 8389.262 Hz
FIDRES 0.256020 Hz
30 1.9530228 sec
RG 128
Dt 59.600 usec
DE 6.50 usec
TE 297.2 K
ol 2.00000000 sec O (@)
MCREST 0.00000000 sec P N
MCWRE 0.01500000 sec /
Processing parameters
3276
598.56000299 MHz
ne
4
0.00 Ho e
0
1.00
1D IR plot parameters
[+ 3 20.00 em
6.00 em
10.000 ppm
5986.00 Hz
-0.500 ppr
299.30 Hz
0.52500 ppu/ca
314.26501 Hz/em
. bd N W—
- (=1 <r [on =Yoo oo
i <t o |~ || [l [ B D]
28 o o |no|o — |un |0
K =] o Mmoo =
= [} =t | | | |
fllII|l||FEIIr\llll||||l||i||I\||II|IIY||\\IIIV\IIIT\IIITIVI !1|\||\\|||||]1||ﬁTﬁ‘1_'—|—|'ﬁ_r1—r—1—r'FﬁTm—r'_'_'_'_|
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Current Data Parameters 53 E] :3 :3 :3 Sj Sj Sj Sj sj Sj :j 53 [=a) oo ~ 0~ [~
NAME SBW-209
EXPNC 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150420
Time 9.25
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpd
TD 32768
SOLVENT CDC13
NS 100
DS 0
SUH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
RG 4096
Dk 11.100 usec
DE 6.50 usec
TE 298.1 K
ol 3.50000000 sec
0.03000000 sec N o0.__0O
3.40000010 sec /
0.00000000 sec
0.01500000 sec x. Ph
======== CHANNEL f1 =
NUCH 13C 3k
pP1 4.80 usec
PL1 0.00 dB
SFO1 150.5346470 MHz
szz=zz== CHANNEL f2 s=s=====
CPDPRGZ waltzl6
NUC2 18
PCPD2 92.00 usec
PL2 120.00 dB
PL12 9.00 dB
PL13 14.00 dB
SF02 596.6029930 MHz
F2 - Processing parameters
SI 65536
SF 150.5180994 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
pC 1.00
1D NMR plot parameters
CX 20.00 ¢cm
cY 4.00 em
F1p 200.000 ppm l J l l J
Fl 30103.62 Hz l .
F2P 0,000 ppm
F: OogoggHZ/ rllllIIIII'|T_|TIK§ITIIIII'IITIIIilllllIl!llTIIVI\IIV|IITIIIIIIITIIIIIIII[I|IIIII]|ITII!ITIIIIIIIllllllj
PPMCH 10, ppm/cm
B 1505 18001 Hefe ppm 180 160 140 120 100 80 60 40 20
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Current Data Parameters
NAME SBW-169
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150311
Time U
INSTRUM spect
PROBHD 5 mm QNP 1H/1
FULPROG 2g
™ 32768
SOLVENT coell
NS 16
D3 0
SWH 12019.230 Hz
FIDRES 0.366798 Hz
E) 1.3631988 sec
RG 512
oW 41.600 usec
DE 6.50 usec O
TE 292.5 K
ol 1.,50000000 sec. o
MCREST 0.00000000 sec
MCWRE. 0.01500000 sec
CHAMNEL £1 e — Ph
1
10.00 usec —
0.00 B
598.6035916 MHz
F2 - Processing parameters L 3'
st 3276
SF 598.6600291 MHz
WO ]
$5B 0
LB 0.10 Kz
GB 0
PC 100
1D NMR plot parameters
=4 20.00 cm
[ug 10.00 ez
FIP 10,000 ppm
Fl 5986.00 Hz
Fp -0.500 ppm.
R -299.30 Hz
PRMCH 0.52500 ppm/cm
HICH 314.26501 Hz/em
r
jj\ I JLA
— ~ (o [ (=} (To[an) o j[oo
© ~ N | o o oo i Lo
=3 — <t [ o | o [co
L] o~ g — —t | o flen
LIS L L L L I L LN L B AL LB
ppm 8 6 4 2

96



-t = O [~ M MW o o O O < L=}
o S M NN o o oy o i
£ - EmesinNe = N A E ©
=] < O MmO oo~ < ~ .~ \O 0 )
Current Data Parameters & 2 SooNaaS o 22 ]
NAME SBW-169
EXPNC 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150311
Time 14.25
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 29pg
™ 32768
SOLVENT CDC13
NS 154
DS 0
SWH 45045.047 Hz
FIDRES 1‘]7_4666 Hz P - - '
AQ 0.3637748 sec
RG 4096
i 11.100 usec
DE 6.50 usec
TE 292.8 K (0]
D1 3.50000000 sec
dil 0.03000000 sec O
DELTA 3.40000010 sec .
MCREST 0.00000000 sec Ph
MCWRK 0.01500000 sec
== CHANNEL f1 =
13¢ 3l
4.80 usec
0.00 dB
150.5346470 MHz
s======= CHANNEL f2 ======== ‘ l
CPDPRGZ waltzlé - "
Nuc2 1H
PCPD2 92.00 usec
PL2 120.00 dB
PL12 9.00 dB
PL13 14.00 dB
SF02 598.6029930 MHz
F2 - Processing parameters
ST 65536
SF 150.5180973 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
1D NMR plot parameters
cX 20.00 cm
CcY 3.00 cm
F1P 200.000 ppm
FL 30103.62 Hz A ) A
F2P 0.000 ppm
FZ 1008683}12/ ||||Ii||IllIIIII|\IiIII\IIII]IIllIIIII\I'IIIII\IIIIlITII‘I|||||IIIIIlll?llll|IIIlIIIT[|Tl|[TIIIIIIm
PPMCM . ppm/cm
HICH 1505.18091 Hz/cm ppm 180 160 140 120 100 80 60 40 20
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Current Data Parameters
v SBH-177B
EXPNO 1
FROCNO 1
F2 - Acquisition Parameters
Date_ 2015032
Time 11.53
INSTRUM spect
PROBHD S mm QNP 1H/1
PULEROG zg
™ 32768
SOLVENT cocll
NS 16
DS 0 O
SWH 12019.230 Hz
FIDRES 0.366798 He O
AQ 1.3631988 sec
RG 512
oW 41.600 usec
DE 6.50 usec Ph
TE 295.0 K JR—
bl 2.00000000 sec,
MCREST 0.00000000 sec
MCHRK 0.01500000 sec 3m
Pl 10.00 usec
PLL 0.00 a8
5FOL 598.6035916 MHz
F2 - Processing parameters
B 32768
SF 598.6000313 MHz
WOH no
558 0
LB 0.00 Hz
GB 0
BC 1.00
1D MR plot parameters
cx 20,00 em
cy 6.00 ca
Fip 10.000 ppa
Fl 5986.00 Hz
F2P -0.500 ppn
F2 -299.30 Hz
PPMCM 0.52500 ppm/cm
HECH 314.26501 Hz/cm
[
— o o =l — =t [l (o)) O | < [l it
© ™~ =1 [%s} r~ \O (00 i w0 o] oo
=3 o3 [=1[aa] L < [— <# |on i [ @ ([
9 [=} oo — [ — | o~ (o — |3
A o™~ — [o3 i [ (o] o] el (o] [aallaa]

NI L L L L L L BB B B IR B BB

ppm 8 6 4 2
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Current Data Parameters
NAME SBW-177R
EXPNG 2
PROCNO 1
F2 - Acquisition Parameters
Date _ 20150323
Time 11.59
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 2gpg
TD 32768
SOLVENT CDC13
NS 719
Ds 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
RG 4096 L
Sahack pow e " i N
el e el e v ' .
TE 296.3 K
DL 5.00000000 sec
dit 0.03000000 sec
DELTA 4.90000010 sec
MCREST 0.00000000 sec ()
MCWRK 0.01500000 sec
======== CHANNEL fl = ==
NUC1 13¢ O
Pl 4.80 usec
PL1 0.00 dB Ph
SFO1 150.5346470 MHz
= CHANNEL {2 s==s=====
CPDPRG2 waltz16
NUC2 1H
PCPD2 92.00 usec 3m
PL2 120.00 dB
PL12 9.00 dB
PL13 14.00 dB
SFO2 598,6029930 MHz o - P N s " 'Y
’ s .y ™
F2 - Processing parameters
51 65536
SF 150.5180946 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
1D NMR plot parameters
cx 20.00 cm
cyY 6.00 cm
F1P 200.000 ppm
Fl 30103.62 Hz
F2p 0.000 ppm
F2 Q.00 Hz

| 1 ~\ ij J.L ‘

AR ALY L BARARAARAY RALASASALS LASAARAASY AALARARARS LA AAAGARRARE A R R LA L RS A LA AR AL LSRR RS A ALARRRY AR RS RAAARAARAS RaASRARARY

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Parameters
NAME SBY-178
EXPNO 1
FROCHD 1
F2 - Acquisition Parameters
Date_ 20150320
Tine 11,51
INSTRUM spect.
FROBEE 5 mm QNP T
PULPROG g
™ 32768
cocll
16
12019.230 Hz
0.366798 Hz O
1.3631988 sec "
o4
41.600 usec O
6.50 usec
1953 K
2.00000000 sec. — Ph
0.00000000 sec
0.01500000 sec
CHANNEL f1
el 3n
el 10.00 usec
PLL 0.00 a8
sF0l 598.6035916 MHz
Fl - Processing parameters
s 32768
SF 598.6000295 Mz
WOW no
SSB 0
L8 0.00 Hz
e 0
B 1.00
10 R plot parameters
cx 20.00 cm
ot 5.00 cm
PlP 10.000 ppm
Fl 5986.00 Hz
F2p -0.500 ppm
B2 -299.30 Hz
PRMCH 0.52500 ppm/cm
HZCM 314.28501 Hz/em
h
A J ! JLUA B
— o] o o Vel o | o | [~ oo |on
o Y=} [=2[= [aa) ol oo e (AN [=A)
B o S 0 faa) 0 [ o || —i|co
8 o oo — [ o ||en o [en
] — — e — — | o || o3 <
L2 L I L L L L L L L B L B LB L L
ppm 8 6 4 2 0
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Current Data Parameters B © R iacku Ra o Ko S ~ =~ NN e
NAME SBW-178
EXPNO 2
= N7 % NP
F2 - Acguisition Parameters
Date_ 20150320
Time 11.55
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 2gpg
™ 32768
SOLVENT cocl3
NS 65
DS 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
RG 4096
i 11.100 usec
DE 6.50 usec
297.1 K
3.50000000 sec O
dil 0.03000000 sec
DELTA 3.40000010 sec O (:
MCREST 0.00000000 sec
MCWRK 0.01500000 sec Ph
= CHANNEL f1 ==
13¢
4.80 usec
0.00 ds 3n
150.5346470 MHz
== CHANNEL f2 ==
2 waltzlb | dentale.
IH
92,00 usec
120.00 dB
.00 dB
14.00 dB
598.6029930 MHz
FZ - Processing parameters
SI 65536
SF 150.5180973 MHz
WD EM
55B 0
LB 3.00 Hz
GB 0
PC 1.00
1D NMR plot parameters
20.00 cm
CY 4.00 cm
F1P 200.000 ppm
F1 301062 e J I 1 N "
F2P 0.000 ppm
F2 UDDHZ ‘\IIIIII\\|I|IIITTIIIIIIIIIII\I\lllYVTlI[ll\f|l\III\IIIYIIIIIIVIII\l\llIIIIIIll\IllllllTlllIIIIlIVlIl
PPMCM 10.00000 ppm/cm
e 151000000 prac ppm 180 160 140 120 100 80 60 40 20
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ppm

77.213
77.001
76.788
18.951

Current Data Parameters

R SBW-202
2
1

F2 - Acquisition Parameters

Date_ 20150414

Time 8.34

INSTRUM spect

PROBHD 5 mm QNP 1H/1

ULPRCG zgpg ‘

164.130
142.938
139.889
133.502
130.090
129.870
129.323
129.003
128.861
128.619
128.246
127.455
113.159

32768

CDC13

100

0
45045.047 Hz

1.374666 Hz
0.3637748 sec
4096

11.100 usec
6.50 usec
296.0 K
50000000 sec
03000000 sec
40000010 sec OO
00000000 sec
01500000 sec

]

SRR

HANNEL fl ========

Pl 4.80 usec
PL1 0.00 dB
SFO1 150.5346470 MHz

PD2 92.00 usec
PL2 120.00 dB
PL12 9.00 dB
PLl 14.00 dB
SFO2 598.6029930 MHz

F2 - Processing parameters
ST 65536
SF 150.5180994 MHz
EM
0
3.00 Hz
0
1.00

1D NMR plot parameters

20.00 cm

4.00 cm
200.000 ppm I
30103.62 Hz | l

0.000 ppm

0.00 Hz [N [ L L L L L L I O O

- D0000 pond pom 180 160 140 120 100 80 60 40 20
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File: Proton

Pulse Sequence: s2pul

a—
e - - N\
— T T T T T T T T T — T
9 8 7 6 5 4 3 1 0 ppm
e
0.49
-100).00
30 l
H*  CHgP
OBz
AN
F14
F*2 \\\
P+3
-
A l;
———————r—r— T T T T T T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
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File: Proton

Pulse Sequence: s2pul

-a -2 =3
L r_ "l _'I'L
——TF 77— T T T T T T T T
) 8 7 6 5 4 3 2 1 0 ppm
[E— [
1.03 1.75
-10 00
30 CH,P
OBz
X
H4
H2™™Y
o
——— e —— T ———fft—————————— T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
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File: Proton .-

Pulse Sequence: s2pul —2 4

- I 7 T 7T T
9 8 7 6 4 3 2 1 0 ppm
2.12 -10p.00

[ 30 CH3® )
X OBz
H2™ X H
H3 <
- g J

9 8 7 6 ] 4 3 2 1 0 ppm
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File: Proton

Pulse Sequence: s2pul 3
" Ao "
W ' |
T 7 T T T T T T T T 7 — T T T T T T T T T[T T T T T T
9 8 7 6 4 3 2 1 0 ppm
30 CH,P
OBz
X
H* <«
H2™ ™
H3
-
S o S e s S I s e e | s e e e B L N
9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters

SBH-207
EXPND 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150416
Time 10.53
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 29
™ 32768
SOLVENT €Dcl3
NS 16
DS 0
SWH 8389.262 Hz
FIDRES 0.256020 Hz
A 1.9530228 sec
RG 28
oW 59.600 usec
DE 6.50 usec
TE 295.3 K
ol 2.00000000 ses
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHAMNEL fl ==
18
10.00 usec

0.00 d8
598.6029930 MHz

F2 - Processing parametars

SI 12768

SF 598.6000296 Mz
WOH no

5B 0

L3 0.00 Hz
6B 0

0 1.00

1D MR plot parameters

X 20.00 cm
[ 12.00 cm
FIP 10.000 ppm
Fl 5986.00 Hz
Fp -0.500 ppn
P2 -299.30 Hz
PEMCH 0.52500 ppm/cm
HZCH 314.26501 Kz/em

ppm

=\

_
s

Integral

O VOV H N ODWOHHALNNNLWCC-WWWLW #0000 O =<t
00 OYO W Wi M o< <P U O <M U)o W) < O W) O 00 o™
Ogt NN AO<t <t v 00 O 0NN <t WO W oo <t WO 0O
O OO HMOANNN N O [~O OO <t 00D
NNNF\D\D\D\D\D&D@M%NODMMMMNHOC}
00 00 0 0~ 0~ 0~ 0~ 0~ 0~ 0~ e~ 0~ [~ [~ O WO W W N o

1.98671
——1.58489

uwy

3p

\O O
oK

2.1649 —
1.0000 —

2.1432
2.0258
1.0101
2.1855

=
L1400
L

3.1274

1
1

g ]

T

pm

LIS L L L L L L O L L L

8

LANLIN JBLIBLIL L L L L L L LB L L L L B BB BB BB BB LB

6 4 0

[3)
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Current Data Parameters o Hommm e o o ~ ~ ~ —

NAME SBiW-207

EXPNO 2

PROCNO 1

F2 - Acquisition Parameters

Date_ 20150416

Time 10.54

INSTRUM spect

PROBHD 5 mm QNP 1H/1

PULPROG 2gp9

D 32768

SOLVENT €DnCl3

NS 100

DS 0

WH 45045.047 Hz

FIDRES 1.374666 Hz

A0 0.3637748 sec

RG 4096

DW 11.100 usec

DE 6.50 usec

TE 295.5 K

D1 3.50000000 sec

all 0.03000000 sec

DELTA 3.40000010 sec

HCREST 0.00000000 sec O O

MCHRK 0.01500000 sec N

szz===== CHANNEL fl =s=======

wucl 13¢ | X Ph

1 4.80 usec 3p

PL1 0.00 dB

SFO1 150.5346470 MHz

szz====z CHANNEL f2 ========

CPDERG2 waltz16

nuc2 1H '

PCPD2 92.00 usec

PL2 120.00 dB

PL1 9.00 dB

PL13 14.00 dB

SFO2 598.6029930 MHz

F2 - Processing parameters

SI 65536

SF 150.5180980 MHz

WDW EM

5SB 0

LB 3.00 Hz

GB 0

PC 1.00

1D NMR plot parameters

CX 20.00 cm

cy 4.00 cm

F1P 200.000 ppm

1 30103.62 Hz 1. 1) |

F2P 0.000 ppm

Fz lODgéggHz/ |IIII|I\||l|[|7]||[|ll]lIlIIIlll||lIIlI\IIIIIlVIIIIIIiII!IIIIIIIIIII|I|II|I|'T7[||||1IEIIII|III1||||||

PPMCM . ppm/cm

i 5hu- 30000 pem/c ppm 180 160 140 120 100 80 60 40 20
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ppm
8.22194

8.21250
7.86265
7.85363
7.41630
7.40377
7.38463
7.38090
7.37769
7.37229
7.36526
7.35895
7.33490
7.30125
7.29877
7.29655
7.28670
7.27452
7.24010
6.69275
6.65287
6.39040
6.28537
6.27638

24718

24463
3.11670
3.11575

—1.23228

Lalael
Current Data Parameters
NAME 58W-212
EXPND
FROCND

F2 - scquisition Parameters
Date_ 20150427
Time 231
INSTRUM ot
PROBED 5 mm QNP 1H/1
PULPROG 29

o) 32765
SOLVENT coelld

NS 16

s ]

SuH 12019.230 Hz
FIDRES 0.366798 Hz
A 1.3631968 sec AN (@)
RG 512

] 41.600 usec
DE 6.50 usec
TE 977 K
[ 2.00000000 sec.

MCREST 0.00000000 sec

MCHRK 0.01500000 sec 5 (EZ = 41)

1

Processing parameters
ST 32

5P 5066000306 Mz
WD no
558 4
8 0.0 Hz
GB [
B 1.00

I MR plot parazeters
ox 2

J A "
— e = o (=1 [~ i b5 agd fan) L]
© || |=pr o~ = [aal =disnd(==] o [on
B o |[O || || W |0 | o —i |0
@ O | | o= [ ISlf=1 =1 <t i
pul b Dl A i S M el i N i
= O | v | o | S| || S i=]

LI B L L L L L R B B AL AL L LN LA

I
pm 8 6 4 2 0
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Current Data Parameters

NAME SBW-212

PNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150427
Time 9.45
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPRCG zgpg
TD 32768
SOLVENT CDCl3
NS 1024
DS 0
SWH 45045.047 Hz
F 1.374666 Hz
AD 0.3637748 sec
RG 4096
v 11.100 usec

6.50 usec
299.0 K

PCPD2
PL2
PL12
PL13

SFO2

1.50000000 sec
0.03000000 sec
3.40000010 sec
0.00000000 sec
0.01500000 sec

0.00 dB
150.5346470 MHz

CHANNEL f2 ========

waltzl6
1H
92.00 usec
120.00 dB
9.00 dB
14.00 dB
598.6029930 MHz

- Processing parameters

65536
150.5180966 MHz
EM
0
3.00 Hz
0
1.00

R plot parameters

20.00 cm
4.00 cm
220.000 ppm
13113.98 Hz
G.000 ppm
0.00 Hz
11.00000 ppm/cm
1655.69910 Hz/cm
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& i o3 L ~ O WMo Oy O O I~ ~ WO WO o Oy
o o [Te) MMM NN NN NN = = 0~ = ™
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I A [ T
| |
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