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(1) Representative synthetic procedures:
(a) General procedure:

Unless otherwise noted, all reactions were carried out under nitrogen atmosphere in oven-dried
glassware using standard syringe, cannula and septa apparatus. Tetrahydrofuran and hexane were
dried with sodium, benzophenone and distilled before use. Dichloromethane and DCE were dried
over CaH; and distilled. Methanol and triethylamine (EtsN) were stored over 4A molecular sieves
prior to use. Reagents were purchased from commercial sources and used without purification,
unless otherwise stated. *H NMR and **C NMR spectra were recorded on a Bruker 400, Varian 500
MHz and a Bruker 600 MHz spectrometers using chloroform-d (CDCIs) as the internal standard.
Compounds 2a (Aldrich), 2b (Alfa Aesar), 2e (Alfa Aesar) were bought commercially and used as it
is. Digold complex [(IPrAu).OH]SbFs is prepared according known literature procedure. S8l
(b) Preparation of tert-butyl 5-phenylpent-2-ynoate (1h).[S1 52
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To a dichloromethane (DCM, 150 mL) solution of carbon tetrabromide (14.83 g, 44.71 mmol)
was added a DCM solution (10 mL) of triphenylphosphine (14.66 g, 55.89 mmol) at 0 °C over 10
min; the cooling was then removed before the mixture was stirred at room temperature for 30 min
before a DCM solution (10 mL) of 3-phenylpropanal (3.00 g, 22.35 mmol) was slowly added. The
resulting mixture was stirred for 2 h at room temperature before treatment with H,O (100 mL) to
partition the organic layer. The resulting mixture was extracted with DCM (3 x 20 mL); the
combined organic layer was washed with brine, dried over MgSOa, and concentrated under reduced
pressure. To this residue was added 100 mL of diethyl ether, and the resulting suspension is filtered
to remove triphenylphosphine oxide. The ethereal filtrate is concentrated in vacuo, and
chromatographed through a silica gel column (ether/hexane = 1:10) to afford
(4,4-dibromobut-3-en-1-yl)benzene (5.96 g, 20.6 mmol, 92 %).

To a dry THF solution (100 mL) of (4,4-dibromobut-3-en-1-yl)benzene (5.00 g, 17.24 mmol)
was added n-BuLi (14.50 mL, 2.5 M in hexane, 36.21 mmol) slowly at -78 °C; the resulting
solution was stirred for 30 min before a dry THF solution (10 mL) of ethyl chloroformate (2.06 g,
18.97 mmol ) was added at -78 °C. The resulting mixture was stirred at -78 °C for 30 min, and
warmed to room temperature before stirring for 2 h. To this solution was added a saturated aqueous
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NH4Cl (100 mL), and the aqueous layer was separated and extracted with (3 x 20 mL) of ether. The
organic layer is washed with brine (50 mL), dried over MgSOs, and concentrated under reduced
pressure. The residue was eluted through a silica column (EA/Hexane = 1:20) to afford ethyl
5-phenylpent-2-ynoate (2.18 g, 10.8 mmol, 62 %) as colorless liquid.

To an ethanol solution (20 mL) of ethyl 5-phenylpent-2-ynoate (2.0 g, 9.89 mmol) was added
slowly an aqueous NaOH solution (50 mL, 1 N). The mixture was stirred for 2.5 h before treatment
with water (100 mL); the organic layer was extracted with DCM. The aqueous phase was acidified
with 20% HCI solution until pH = 3.0 and the organic layer was extracted with dichloromethane.
The combined extracts were dried over MgSOs, and concentrated under reduced pressure to give
5-phenylpent-2-ynoic acid (1.46 g, 8.4 mmol, 85 %).

To a DCM solution (75 mL) of 5-phenylpent-2-ynoic acid (1.46 g, 8.38 mmol) at 0 °C was
added tert-butyl acetate (11.3 mL, 83.81 mmol) and TfOH (0.070 mL, 0.84 mmol) dropwise. The
resulting solution was stirred for 20 min and carefully washed with a saturated NaHCO3 solution.
The aqueous layer was extracted with DCM (3x100 mL) and the combined extracts were washed
with a saturated NaCl solution, dried over MgSOs, filtered, and concentrated under reduced
pressure to give crude product. The purification was conducted by a silica column using
(EA/hexane = 1:20) as a mobile phase to give tert-butyl 5-phenylpent-2-ynoate (1h) (1.35 g, 5.7
mmol, 70 %) as colorless oil.

(c) Preparation of 2-(4-bromophenyl)oxirane (2c).54

O
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To an acetonitrile solution (50 mL) of 4-bromobenzaldehyde (2.0 g, 10.80 mmol) was added
potassium hydroxide (1.21 g, 21.62 mmol) and water (0.05 mL, 2.7 mmol). To this solution was
added trimethylsulfonium iodide (2.21 g, 10.80 mmol); the mixture was heated to reflux at 60 °C
for 3 h. The reaction mixture was treated with water (100 mL), and extracted with diethyl ether. The
extracts were washed with water, dried over MgSQg4, and concentrated to give crude product. The
purification was conducted on a silica column with (EA/hexane = 1. 10) to give
2-(4-bromophenyl)oxirane (2c) (1.72 g, 8.6 mmol, 80 %) as a colorless oil.

(d) Typical procedure for standard catalytic operations:

(i) Typical procedure for the synthesis of 3,7-diphenyl-2H-1,4-dioxepin-5(3H)-one (3a).
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A two-neck flask was charged with IPrAuCl (1Pr =
1,3-bis(2,6-diisopropylphenyl)imidazol-2-ylidene, 7.68 mg, 0.0124 mmol), silver hexafluoride
(4.24 mg, 0.0124 mmol) and MS 4A,; to this mixture was added dry DCE (1.0 mL). The resulting
solution was stirred at room temperature for 10 min before it was added a dry DCE solution (2 mL)
of tert-butyl 3-phenylpropiolate (1a) (100 mg, 0.495 mmol) and freshly prepared 2-phenyloxirane
(2a) (178 mg, 1.48 mmol) slowly. After stirring at 35 °C for 6 h, the resulting solution was filtered
over a short celite bed, concentrated, and eluted through a silica column (EA/hexane =1 : 10) to
give the desired 3,7-diphenyl-2H-1,4-dioxepin-5(3H)-one (3a) (95 mg, 0.356 mmol, 72 %) as
colorless liquid.

(ii) Typical procedure for the synthesis of (Z)-4,8-diphenyl-7,8-dihydro-1,5-dioxocin-
2(6H)-one (5a).
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A two-neck flask was charged with IPrAuCl (7.68 mg, 0.0124 mmol) and silver hexafluoride
(4.24 mg, 0.0124 mmol), and to this mixture was added dry DCE (1.0 mL). The resulting mixture
was stirred at room temperature for 10 min. To this mixture was added a dry DCE solution (2 mL)
of tert-butyl 3-phenylpropiolate (1a) (100 mg, 0.495 mmol) and freshly prepared 2-phenyloxetane
(4a) (199 mg, 1.48 mmol) dropwise. After stirring at 35 °C for 6 h, the reaction mixture was filtered
over a short celite bed, concentrated, and eluted through a silica column (EA/hexane = 1.5 : 10) to
give the desired (Z)-4,8-diphenyl-7,8-dihydro-1,5-dioxocin-2(6H)-one (5a) (93 mg, 0.331 mmol, 67
%) as white solid.

(iii) Typical Procedure for the synthesis of
(2)-4-phenyl-9-((tetrahydrofuran-2-yl)oxy)-6,7,8,9-tetrahydro-2H-1,5-dioxonin-2-one (7).
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A two-neck flask was charged with P(t-Bu)2(o-biphenyl)AuClI (13.1 mg, 0.0248 mmol) and silver
hexafluoride (8.5 mg, 0.0247 mmol), and to this mixture was added dry DCE (1.0 mL). The
resulting mixture was stirred at room temperature for 10 min. To this mixture was added a dry DCE
solution (2 mL) of tert-butyl 3-phenylpropiolate (1a) (100 mg, 0.495 mmol) and freshly prepared
tetrahydrofuran-2-ol (131 mg, 1.48 mmol) slowly. After stirring at 40 °C for 8 h, the reaction
mixture was filtered over a short celite bed, concentrated, and eluted through a silica column
(EA/hexane = 1.5 : 10) to give the desired (Z)-4-phenyl-9-((tetrahydrofuran-2-yl)oxy)-6,7,8,9
-tetrahydro-2H-1,5-dioxonin-2-one (7) (113 mg, 0.372 mmol, 75 %) as colorless oil.
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(3) Spectral data:
Spectral data for tert-butyl 5-phenylpent-2-ynoate (1h).

(@) J<
= O
1h

Colorless oil; *H NMR (600 MHz, CDCls): § 7.30 ~ 7.28 (m, 2H), 7.23 ~ 7.19 (m, 3H), 2.87 (t, J =
7.7 Hz, 2H), 2.57 (t, J = 7.4 Hz, 2H), 1.48 (s, 9H); *C NMR (150MHz, CDCls): § 152.7, 139.7,
128.5, 128.3, 126.5, 85.8, 82.9, 74.9, 33.9, 27.9, 20.8; ESI-MS calcd for C15H180,: 230.1307; found
230.13009.

Spectral data for tert-butyl 3-(4-bromophenyl)propiolate (1c).

Br

White solid; *H NMR (600 MHz, CDCls): & 7.47 (d, J = 8.4 Hz, 2H), 7.39 (d, J = 8.4 Hz, 2H), 1.51
(s, 9H); °C NMR (150MHz, CDCls): § 152.8, 134.1, 131.9, 124.9, 118.9, 83.7, 82.9, 82.5, 28.0;
ESI-MS calcd for C13H13BrO2: 280.0099; found 280.0098.

Spectral data for 2-(4-bromophenyl)oxirane (2c).
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Colorless oil; *H NMR (600 MHz, CDCls): § 7.45 (d, J = 8.4 Hz, 2H), 7.13 (d, J = 8.4 Hz, 2H), 3.80
(dd, J = 4.2, 2.4 Hz, 1H), 3.12 (dd, J = 5.4, 3.6 Hz, 1H), 2.72 (dd, J = 5.4, 2.4 Hz, 1H); °C NMR
(150MHz, CDCls): 6 136.7, 131.6, 127.1, 121.9, 51.8, 51.2; ESI-MS calcd for CgH7;BrO: 197.9680;
found 197.9679.

Spectral data for 2-(p-tolyl)oxirane (2d).
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Colorless oil; *H NMR (600 MHz, CDCls): 7.17 ~ 7.13 (m, 4H), 3.82 (dd, J = 4.0, 2.7 Hz, 1H), 3.11
(dd, J =55, 4.1 Hz, 1H), 2.78 (dd, J = 5.5, 2.6 Hz, 1H), 2.33 (s, 3H); 1*C NMR (150MHz, CDCla):
§ 137.9, 1345, 129.2, 1255, 52.3, 51.0, 21.1; ESI-MS calcd for CoH10: 134.0732; found
134.0733.

Spectral data for 3,7-diphenyl-2H-1,4-dioxepin-5(3H)-one (3a).

Colorless oil; *H NMR (600 MHz, CDCls): & 7.67 (t, J = 7.8 Hz, 2H), 7.47 ~ 7.34 (m, 8H), 5.89 (s,
1H), 5.59 (d, J = 6.0 Hz, 1H), 4.76 (d, J = 13.2 Hz, 1H), 4.69 (dd, J = 13.2, 5.4 Hz, 1H); 1°C NMR
(150MHz, CDCls): 6 166.1, 162.8, 135.7, 134.2, 131.1, 128.9, 128.8, 128.6, 126.8, 125.9, 94.0, 78.3,
77.2; ESI-MS calcd for C17H1403: 266.0943; found 266.0943.

Spectral data for 3-phenylpropiolic acid (1a’).

White Solid; *H NMR (600 MHz, CDCls): § 10.95 (s, 1H), 7.61 ~ 7.59 (m, 2H), 7.48 ~ 7.45 (m,
1H), 7.39 ~ 7.37 (m, 2H); *C NMR (150MHz, CDCls): § 158.8, 133.3, 131.2, 128.6, 119.0, 89.2,
80.0; ESI-MS calcd for CoHsOy: 146.0368; found 146.0372.

Spectral data for 2-hydroxy-2-phenylethyl 3-phenylpropiolate (32%) and
2-hydroxy-1-phenylethyl 3-phenylpropiolate (3a”)
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Colorless oil; *H NMR (600 MHz, CDCls): § 7.59 ~ 7.57 (m, 3H), 7.46 ~ 7.43 (m, 1H), 7.42 ~ 7.40
(m, 2H), 7.39 ~ 7.35 (m, 7H), 7.34 ~ 7.31 (m, 2H), 5.95 (dd, J = 7.9, 3.9 Hz, 1H), 5.04 (dd, J = 8.8,
3.1 Hz, 1H), 4.41 (dd, J = 11.6, 3.1 Hz, 1H), 4.29 (dd, J = 11.5, 8.8 Hz, 1H), 3.97 (dd, J = 12.3, 7.9
Hz, 1H), 3.86 (dd, J = 12.3, 3.9 Hz, 1H), 2.6 (s, 1H), 1.7 (s, 1H); **C NMR (150MHz, CDCl3): &
153.9, 153.4, 139.2, 136.2, 133.03, 133.01, 130.8, 130.7, 128.8, 128.7, 128.6, 128.5, 128.47, 128.42,
126.7,126.1, 119.4, 87.3, 87.2, 80.4, 80.2, 78.6, 72.1, 70.5, 65.6 ; ESI-MS calcd for C17H1403:
266.0943; found 266.0944.

Spectral data for 7-(4-chlorophenyl)-3-phenyl-2H-1,4-dioxepin-5(3H)-one (3b).

White solid; 'H NMR (600 MHz, CDCls): & 7.61 (d, J = 8.8 Hz, 2H), 7.44 ~ 7.37 (m, 7H), 5.86 (s,
1H), 8 5.59 (d, J = 5.9 Hz, 1H), 4.75 (dd, J = 13.5, 0.7 Hz, 1H), 4.69 (dd, J = 13.4, 6.0 Hz, 1H); 3C
NMR (150MHz, CDCl3): 8 165.9, 161.6, 137.4, 135.6, 132.6, 129.0 128.9, 128.1, 125.9, 94.3, 78.3,
77.3 (one CH merging); ESI-MS calcd for C17H13Cl103: 300.0553; found 300.0552.

Spectral data 7-(4-bromophenyl)-3-phenyl-2H-1,4-dioxepin-5(3H)-one (3c).

White solid; H NMR (600 MHz, CDCls): § 7.53 (d, J = 4.7 Hz, 4H), 7.44 ~ 7.39 (m, 4H), 7.36 (d,
J=7.1Hz, 1H), 5.86 (s, 1H), 5.58 (d, J = 5.9 Hz, 1H), 4.75 (d, J = 13.5 Hz, 1H), 4.69 (dd, J = 13.4,
8



6.0 Hz, 1H); *C NMR (150MHz, CDCls): § 165.9, 161.6, 135.6, 133.1, 131.9, 129.0, 128.9, 128.3,
125.9, 125.7,94.3, 78.3, 77.3; ESI-MS calcd for C17H13BrOs: 344.0048; found 344.0049.

Spectral data for 7-(4-methoxyphenyl)-3-phenyl-2H-1,4-dioxepin-5(3H)-one (3d).
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White solid; *H NMR (600 MHz, CDCls): § 7.64 ~ 7.62 (m, 2H), 7.43 (d, J = 7.3 Hz, 2H), 7.40 ~
7.38 (m, 2H), 7.35 (d, J = 7.1 Hz, 1H), 6.91 ~ 6.89 (m, 2H), 5.82 (s, 1H), 5.55 (d, J = 5.9 Hz, 1H),
4,73 (d, J = 13.4 Hz, 1H), 4.66 (dd, J = 13.4, 6.0 Hz, 1H), 3.83 (s, 3H); *C NMR (150MHz,
CDClz): 6 166.3, 162.8, 162.0, 135.9, 128.9, 128.7, 128.5, 126.3, 125.9, 113.9, 92.4, 78.3, 77.1,
55.4; ESI-MS calcd for C1gH1604: 296.1049; found 296.1050.

Spectral data for 3-phenyl-7-(thiophen-3-yl)-2H-1,4-dioxepin-5(3H)-one (3e).

Colorless oil; *H NMR (600 MHz, CDCls): § 7.73 (dd, J = 3.1, 1.3 Hz, 1H), 7.44 ~ 7.38 (m, 4H),
7.37 ~7.33 (m, 2H), 7.29 (dd, J =5.2, 1.3 Hz, 1H), 5.86 (s, 1H), 5.57 (d, J = 5.9 Hz, 1H), 4.71 (dd,
J=13.4,0.6 Hz, 1H), 4.65 (dd, J = 13.4, 5.9 Hz, 1H); 1*C NMR (150MHz, CDCls): § 166.4, 158.3,
136.2, 135.7, 128.9, 128.8, 126.9, 126.7, 125.9, 125.6, 93.4, 78.3, 77.1; ESI-MS calcd for
C15H1203S: 272.0507; found 272.0506.

Spectral data for 7-cyclopropyl-3-phenyl-2H-1,4-dioxepin-5(3H)-one (3f).
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Colorless oil; *H NMR (600 MHz, CDCls3): § 7.37 ~ 7.31 (m, 5H), 5.40 (d, J = 5.8 Hz, 1H), 5.30 (s,
1H), 4.48 (dd, J = 13.4, 0.6 Hz, 1H), 4.42 (dd, J = 13.4, 5.9 Hz, 1H), 1.56 ~ 1.51 (m, 1H), 0.95 ~
0.93 (m, 1H), 0.83 ~ 0.78 (m, 3H); 3C NMR (150MHz, CDCls): § 168.5, 165.6, 135.8, 128.8, 128.7,
125.9,92.4,77.9,76.6, 16.1, 7.9, 7.1; ESI-MS calcd for C14H1403: 230.0943; found 230.0944.

Spectral data for 2-benzyl-6-cyclopropyl-4H-1,3-dioxin-4-one (3f).

White solid; 'H NMR (600 MHz, CDCla): § 7.32 ~ 7.29 (m, 2H), 7.27 ~ 7.23 (m, 3H), 5.48 (t, J =
5.4 Hz, 1H), 5.32 (5, 1H), 3.19 (d, J = 5.4 Hz, 2H), 1.57 ~ 1.53 (m, 1H), 1.08 ~ 1.04 (m, 1H), 0.92 ~
0.87 (m, 2H), 0.71 ~ 0.67 (m, 1H); 3C NMR (150MHz, CDCls): § 175.9, 162.3, 133.6, 129.9, 128.5,
127.3,100.7, 93.3, 39.6, 13.4, 9.0, 6.8; ESI-MS calcd for C14H1403: 230.0943; found 230.0943.

Spectral data for 7-butyl-3-phenyl-2H-1,4-dioxepin-5(3H)-one (3g).

0
/\/\/\(
0 @]

39

Colorless oil; *H NMR (600 MHz, CDCls): & 7.38 ~ 7.33 (m, 5H), 5.43 (d, J = 5.8 Hz, 1H), 5.21 (s,
1H), 4.53 (d, J = 13.5 Hz, 1H), 4.48 (dd, J = 13.5, 5.8 Hz, 1H) 2.23 ~ 2.19 (m, 2H), 1.54 ~ 1.48 (m,
2H), 1.33 ~ 1.24 (m, 2H), 0.89 (t, J = 7.4 Hz, 3H); *C NMR (150MHz, CDCls): & 168.5, 166.2,
135.8, 128.8, 128.7, 125.9, 94.4, 78.0, 76.6, 36.0, 29.4, 21.9, 13.7; ESI-MS calcd for C1sH150s:
246.1256; found 246.1256.
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Spectral data for 2-benzyl-6-butyl-4H-1,3-dioxin-4-one (3g’).

3qg’

Colorless oil; H NMR (600 MHz, CDCls): § 7.32 ~ 7.24 (m, 5H), 5.56 (t, J = 5.2 Hz, 1H), 5.25 (s,
1H), 3.23 (d, J = 5.1 Hz, 2H), 2.26 ~ 2.21 (m, 2H), 1.50 ~ 1.42 (m, 2H), 1.32 ~ 1.26 (m, 2H), 0.87 (t,
J = 7.4 Hz, 3H); *C NMR (150MHz, CDCls): & 175.5, 162.5, 133.6, 129.9, 128.5, 127.2, 100.8,
95.3, 39.7, 32.7, 27.8, 21.9, 13.6; ESI-MS calcd for C1sH1s0s: 246.1256; found 246.1258.

Spectral data for 3-(4-fluorophenyl)-7-phenyl-2H-1,4-dioxepin-5(3H)-one (3h).

White solid; *H NMR (600 MHz, CDCls): § 7.68 ~ 7.66 (m, 2H), 7.48 ~ 7.44 (m, 1H), 7.43 ~ 7.39
(m, 4H), 7.11 ~ 7.08 (m, 2H), 5.89 (s, 1H), 5.58 (d, J = 6.0 Hz, 1H), 4.73 (dd, J = 13.2, 0.6 Hz, 1H),
4.68 (dd, J = 13.2, 6.0 Hz, 1H); 3C NMR (150MHz, CDCls): § 165.9, 163.7, 162.5 (d, Jcr = 126.0
Hz), 134.1, 131.6, 131.2, 128.6, 127.9 (d, Jcr = 7.5 Hz), 126.8, 116.0 (d, Jcr = 21.0 Hz), 93.9, 77.7,
77.1; ESI-MS calcd for C17H13FO3: 284.0849; found 284.0848.

Spectral data for 3-(4-bromophenyl)-7-phenyl-2H-1,4-dioxepin-5(3H)-one (3i).
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White solid; *H NMR (600 MHz, CDCls): § 7.67 ~ 7.65 (m, 2H), 7.54 ~ 7.52 (m, 2H), 7.47 ~ 7.45
(m, 1H), 7.41 ~ 7.38 (m, 2H), 7.33 ~ 7.31 (m, 2H), 5.88 (s, 1H), 5.55 (d, J = 5.8 Hz, 1H), 4.71 (dd,
J=13.4,0.6 Hz, 1H), 4.66 (dd, J = 13.5, 5.9 Hz, 1H); **C NMR (150MHz, CDCls): § 165.8, 162.9,
134.7, 133.9, 132.1, 131.2, 128.6, 127.7, 126.8, 122.9, 93.9, 77.6, 76.8; ESI-MS calcd for
C17H13BrOs: 344.0048; found 344.0046.

Spactral data for 7-phenyl-3-(p-tolyl)-2H-1,4-dioxepin-5(3H)-one (3j).

3j

Colorless oil; *tH NMR (600 MHz, CDClg): & 7.68 ~ 7.67 (m, 2H), 7.44 (t, J = 7.5 Hz, 1H), 7.40 (t,
J=6.4 Hz, 2H), 7.31 (d, J = 8.1 Hz, 2H), 7.20 (d, J = 7.9 Hz, 2H), 5.89 (s, 1H), 5.55 (d, J = 5.9 Hz,
1H), 4.74 (dd, J = 13.4, 0.7 Hz, 1H), 4.68 (dd, J = 13.4, 6.0 Hz, 1H), 2.35 (s, 3H); °C NMR
(150MHz, CDCl3): 6 166.3, 162.8, 138.7, 134.2, 132.8, 131.1, 129.6, 128.6, 126.8, 125.9, 94.0, 78.3,
77.3,21.1; ESI-MS calcd for C1gsH1603: 280.1099; found 280.1098.

Spectral data for 3,3-dimethyl-7-phenyl-2H-1,4-dioxepin-5(3H)-one (3k).
@)
z
o)

L

3k

White solid; *H NMR (600 MHz, CDCls): § 7.67 ~ 7.66 (m, 2H), 7.46 ~ 7.43 (m, 1H), 7.40 ~ 7.37
(m, 2H), 5.84 (s, 1H), 4.39 (s, 2H), 1.46 (s, 6H); *C NMR (150MHz, CDCls): § 165.7, 163.2, 133.9,
131.0, 128.6, 126.8, 95.2, 78.2, 78.1(CH2), 23.9; ESI-MS calcd for CisH140s: 218.0943; found
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218.0942.

Spectral data for 7-butyl-3,3-dimethyl-2H-1,4-dioxepin-5(3H)-one (3lI).

Colorless oil; *H NMR (600 MHz, CDCls): § 5.17 (s, 1H), 4.15 (s, 2H), 2.18 (t, J = 7.4 Hz, 2H),
1.54 ~ 1.51 (m, 2H), 1.39 (s, 6H), 1.35 ~ 1.31 (m, 2H), 0.90 (t, J = 7.4 Hz, 3H); 13C NMR (150MHz,
CDCls): 6 168.9, 165.7, 95.8, 77.8, 77.7, 35.7, 29.3, 23.8, 22.1, 13.7; ESI-MS calcd for C11H1803:
198.1256; found 198.1257.

Spectral data for 10-phenyl-7,11-dioxaspiro[5.6]dodec-9-en-8-one (3m).

O
Z
o O
NO

White solid; *H NMR (600 MHz, CDCls): & 7.66 ~ 7.65 (m, 2H), 7.43 (t, J = 6.2 Hz, 1H), 7.40 ~
7.37 (M, 2H), 5.82 (s, 1H), 4.43 (s, 2H), 1.91 ~ 1.87 (m, 2H), 1.79 ~ 1.74 (m, 2H), 1.62 ~ 1.57 (m,
3H), 1.54 ~ 1.50 (m, 2H), 1.42 ~ 1.40 (m, 1H); 33C NMR (150MHz, CDCls): 5 165.8, 163.3, 134.1,
130.9, 128.6, 126.8, 95.2, 79.3, 77.2, 32.1, 25.2, 21.6; ESI-MS calcd for C16H1s0s: 258.1256; found
258.1255.

Spectral data for (2R,3S)-2-methyl-3,7-diphenyl-2H-1,4-dioxepin-5(3H)-one (3n).

Colorless oil; 'H NMR (400 MHz, CDCls): § 7.69 ~ 7.67 (m, 2H), 7.47 ~ 7.44 (m, 3H), 7.42 ~ 7.31
(m, 5H), 5.84 (s, 1H), 5.72 (s, 1H), 4.93 (q, J = 6.8 Hz, 1H), 1.43 (d, J = 6.8 Hz, 3H); 1*C NMR
(100MHz, CDCls): 5 166.6, 160.7, 135.9, 135.0, 130.9, 128.7, 128.6, 128.5, 126.8, 126.1, 93.3, 82.4,
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79.2, 10.7; EI-MS calcd for C1sH1603: 280.1099; found 280.1099.

Spectral data for (2R,3S)-7-(4-methoxyphenyl)-2-methyl-3-phenyl-2H-1,4-dioxepin-5(3H)-one

(30) .
7 \©\(\(O
/

0)

30

White solid; 'H NMR (600 MHz, CDCls): § 7.65 ~ 7.62 (m, 2H), 7.46 ~ 7.45 (m, 2H), 7.39 ~ 7.37
(m, 2H), 7.34 ~ 7.31 (m, 1H), 6.91 ~ 6.89 (M, 2H), 5.78 (s, 1H), 5.68 (s, 1H), 4.91 (g, J = 7.2 Hz,
1H), 3.83 (s, 3H), 1.42 (d, J = 7.2 Hz, 3H); 3C NMR (150MHz, CDCls): & 166.8, 161.9, 160.6,
136.0, 128.7, 128.5, 128.4, 127.1, 126.1, 113.9, 91.8, 82.2, 79.2, 55.4, 10.7; EI-MS calcd for
C1oH1804: 310.1205; found 310.1195.

Spectral data for (2S,3S)-7-(4-methoxyphenyl)-2-methyl-3-phenyl-2H-1,4-dioxepin-5(3H)-one
(3p).

Colorless oil; 'H NMR (400 MHz, CDCls): § 7.64 (d, J = 8.9 Hz, 2H), 7.40 ~ 7.30 (m, 5H), 6.90 (d,
J=8.8 Hz, 2H), 5.80 (s, 1H), 5.28 (d, J = 4.8 Hz, 1H), 4.81 ~ 4.75 (m, 1H), 3.84 (s, 3H), 1.13 (d, J
= 6.7 Hz, 3H); *C NMR (100MHz, CDCls): § 166.9, 162.2, 161.9, 136.4, 128.9, 128.7, 128.5,
127.2, 126.7, 113.9, 91.8, 82.9, 82.5, 55.4, 19.1; EI-MS calcd for CigH104 310.1205; found
310.1211.

Spectral data for (Z)-4,8-diphenyl-7,8-dihydro-1,5-dioxocin-2(6H)-one (5a).15
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o)

O

ba

White solid; 'H NMR (600 MHz, CDCls): § 7.69 ~ 7.67 (m, 2H), 7.44 ~ 7.32 (m, 8H), 5.67 (dd, J =
10.5, 2.7 Hz, 1H), 5.56 (s, 1H), 4.61 ~ 4.58 (m, 1H), 4.48 (td, J = 12.6, 2.4 Hz, 1H), 2.48 ~ 2.43 (m,
1H), 2.22 ~ 2.17 (m, 1H); 3C NMR (150MHz, CDCls): & 167.8, 163.7, 138.6, 135.0, 130.6, 128.6,

128.5, 128.3, 126.7, 125.9, 89.7, 76.7, 67.3, 37.9; ESI-MS calcd for C1sH1603: 280.1099; found
280.1100.

Spectral data for (Z)-4-(4-chlorophenyl)-8-phenyl-7,8-dihydro-1,5-dioxocin-2(6H)-one (5b).

Cl o)
O

@)

5b

White solid; *H NMR (600 MHz, CDCls): § 7.60 (d, J = 8.6 Hz, 2H), 7.41 (d, J = 7.4 Hz, 2H), 7.38
~7.35 (M, 4H), 7.32 (t, = 7.2 Hz, 1H), 5.64 (dd, J = 12.2, 2.4 Hz, 1H), 5.53 (s, 1H), 4.59 (dd, J =
12.6, 5.1 Hz, 1H), 4.47 (td, J = 12.6, 2.0 Hz, 1H), 2.48 ~ 2.43 (m, 1H), 2.19 (t, J = 12.8 Hz, 1H);
13C NMR (150MHz, CDCls): & 167.5, 162.4, 138.6, 136.8, 133.5, 128.8, 128.7, 128.4, 128.0, 125.9,
90.1, 76.8, 67.4, 37.9; ESI-MS calcd for C1gH15ClO3: 314.0710; found 314.0707.

Spectral data for (Z)-4-(4-bromophenyl)-8-phenyl-7,8-dihydro-1,5-dioxocin-2(6H)-one (5c).

Br 0
O
=0

5¢c

White solid; *H NMR (600 MHz, CDCla): & 7.55 ~ 7.52 (m, 4H), 7.41 (d, J = 7.5 Hz, 2H), 7.36 (t, J
=7.2Hz, 2H), 7.33 ~ 7.31 (m, 1H), 5.63 (dd, J = 12.2, 2.5 Hz, 1H), 5.53 (s, 1H), 4.59 (dd, J = 12.7,
5.4 Hz, 1H), 4.47 (td, J = 12.6, 2.1 Hz, 1H), 2.46 ~ 2.43 (m, 1H), 2.19 (t, J = 12.5 Hz, 1H); 33C
NMR (150MHz, CDCls): § 167.4, 162.4, 138.5, 133.9, 131.7, 128.7, 128.4, 128.2, 125.9, 125.1,
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90.1, 76.8, 67.4, 37.9; ESI-MS calcd for C1sH15BrOs: 358.0205; found 358.0202.

Spectral data for (Z)-4-(4-methoxyphenyl)-8-phenyl-7,8-dihydro-1,5-dioxocin-2(6H)-one (5d).

White solid; *H NMR (600 MHz, CDCls): § 7.63 ~ 7.62 (m, 2H), 7.42 (t, J = 8.9 Hz, 2H), 7.37 ~
7.35 (m, 2H), 7.32 ~ 7.31 (m, 1H), 6.92 ~ 6.89 (m, 2H), 5.64 (dd, J = 12.2, 2.6 Hz, 1H), 5.48 (s,
1H), 4.56 (dd, J = 12.6, 4.7 Hz, 1H), 4.47 (td, J = 12.3, 2.3 Hz, 1H), 3.84 (s, 3H), 2.45 ~ 2.42 (m,
1H), 2.20 ~ 2.15 (m, 1H); **C NMR (150MHz, CDCls): 5 168.0, 163.9, 161.7, 138.9, 128.7, 128.4
128.3, 127.4, 126.0, 113.9, 88.3, 76.6, 67.3, 55.4, 37.9; ESI-MS calcd for C19H1804: 310.1205;
found 310.1204.

Spectral data for (Z)-8-phenyl-4-(thiophen-3-yl)-7,8-dihydro-1,5-dioxocin-2(6H)-one (5e).

(@)
O

5e

White solid; *H NMR (600 MHz, CDCls): § 7.70 (d, J = 3.1 Hz, 1H), 7.41 (d, J = 7.4 Hz, 2H), 7.37
~7.35 (m, 2H), 7.32 ~ 7.31 (m, 2H), 7.27 ~ 7.26 (m, 1H), 5.64 (dd, J = 12.3, 2.6 Hz, 1H), 5.55 (s,
1H), 4.55 (dd, J = 12.7, 5.3 Hz, 1H), 4.45 (td, J = 12.6, 2.3 Hz, 1H), 2.45 ~ 2.42 (m, 1H), 2.20 ~
2.15 (m, 1H); 3C NMR (150MHz, CDCls): 5 167.8, 159.2, 138.8, 137.2, 128.7, 128.4, 126.5, 126.0,
125.9, 125.6, 89.3, 76.8, 67.1, 37.9; ESI-MS calcd for C16H1403S: 286.0664; found 286.0665.

Spectral data for (Z)-4-phenethyl-8-phenyl-7,8-dihydro-1,5-dioxocin-2(6H)-one (5f).
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White solid; *H NMR (600 MHz, CDCls): § 7.35 ~ 7.29 (m, 7H), 7.21 (t, J = 8.0 Hz, 3H), 5.33 (dd,
J=12.3, 2.8 Hz, 1H), 4.86 (s, 1H), 4.36 ~ 4.33 (m, 1H), 4.22 (td, J = 12.6, 2.2 Hz, 1H), 2.93 ~ 2.87
(m, 2H), 2.56 ~ 2.52 (m, 2H), 2.29 ~ 2.27 (m, 1H), 2.08 ~ 2.04 (m, 1H); *C NMR (150MHz,
CDCIs): 6 167.8, 166.7, 140.3, 138.8, 128.6, 128.4, 128.3, 126.4, 126.0 90.4, 76.7, 66.6, 38.4, 37.8,
33.4; ESI-MS calcd for C2oH2003: 308.1412; found 308.1414.

Spectral data for (Z)-4-cyclopropyl-8-phenyl-7,8-dihydro-1,5-dioxocin-2(6H)-one (59g).

NP
0

O

Sg

Colorless oil; *H NMR (600 MHz, CDCls): § 7.40 ~ 7.39 (m, 2H), 7.37 ~ 7.34 (m, 2H), 7.31 (t, J =
7.1 Hz, 3H), 5.51 (dd, J = 12.3, 2.7 Hz, 1H), 4.99 (s, 1H), 4.28 (dd, J = 5.6, 1.0 Hz, 1H), 4.23 (td, J
=12.4,2.2 Hz, 1H), 2.31 ~ 2.28 (m, 1H), 2.10 ~ 2.05 (m, 1H), 1.56 ~ 1.49 (m, 1H), 0.96 ~ 0.93 (m,
1H) 0.80 ~ 0.77 (m, 1H); **C NMR (150MHz, CDCls): 5 168.7, 167.6, 138.9, 128.6, 128.3, 126.0,
87.9,76.5, 66.9, 37.7, 16.5, 7.4, 6.5; ESI-MS calcd for C15H1603: 244.1099; found 244.1101.

Spectral data for (Z)-4-cyclohexyl-8-phenyl-7,8-dihydro-1,5-dioxocin-2(6H)-one (5h).

“Co

O

5h

White solid; H NMR (600 MHz, CDCls): § 7.39 ~ 7.29 (m, 5H), 5.50 (dd, J = 12.3, 2.7 Hz, 1H),
4.86 (s, 1H), 4.33 (dd, J = 5.4, 1.1 Hz, 1H), 4.22 (td, J = 12.6, 2.2 Hz, 1H), 2.33 ~ 2.30 (m, 1H),
2.10 ~ 2.05 (m, 2H), 1.86 ~ 1.77 (m, 4H), 1.69 ~ 1.67 (m, 1H) 1.35 ~ 1.18 (m, 5H); *C NMR
(150MHz, CDCls): & 172.7, 168.6, 138.9, 128.6, 128.3, 125.9, 87.6, 76.7, 66.5, 45.5, 37.9, 31.4,
31.0, 26.2, 25.9, 25.8; ESI-MS calcd for C1sH220s: 286.1569; found 286.1568.

Spectral data for (2)-4-isopropyl-8-phenyl-7,8-dihydro-1,5-dioxocin-2(6H)-one (5i).
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o

5i

Colorless oil; *H NMR (600 MHz, CDCl3): & 7.40 ~ 7.38 (m, 2H), 7.37 ~ 7.34 (m, 2H), 7.32 ~ 7.29
(m, 1H), 5.51 (dd, J = 12.3, 2.7 Hz, 1H), 4.89 (s, 1H), 4.38 ~ 4.35 (m, 1H), 4.23 (td, J = 12.6, 2.3
Hz, 1H), 2.44 ~ 2.40 (m, 1H), 2.35 ~ 2.32 (m, 1H), 2.11 ~ 2.06 (m, 1H), 1.16 (d, J = 6.9 Hz, 3H)
1.13 (d, J = 6.8 Hz, 3H); 13C NMR (150MHz, CDCls): § 173.3, 168.5, 138.8, 128.6, 128.3, 125.9,
87.4,76.7, 66.6, 37.9, 35.6, 20.9, 20.6; ESI-MS calcd for C1sH1s03: 246.1256; found 246.1257.

Spectral data for (Z)-4-cyclopropyl-8-(p-tolyl)-7,8-dihydro-1,5-dioxocin-2(6H)-one (5)).

Colorless oil; *H NMR (600 MHz, CDCls): § 7.45 (d, J = 8.1 Hz, 2H), 7.33 ((d, J = 8.1 Hz, 2H),
5.65 (dd, J = 12.3, 2.6 Hz, 1H), 5.16 (s, 1H), 4.45 (dd, J = 12.6, 5.4 Hz, 1H), 4.38 (td, J = 12.5, 2.3
Hz, 1H), 2.49 (s, 3H) 2.47 ~ 2.41 (m, 1H), 2.25 ~ 2.21 (m, 1H), 1.69 ~ 1.65 (m, 1H), 1.13 ~ 1.09 (m,
1H) 0.96 ~ 0.94 (m, 3H); **C NMR (150MHz, CDCls): 5 168.5, 167.7, 138.0, 135.9, 129.2, 125.9,
87.9,76.5, 66.9, 37.7, 21.1, 16.4, 7.3, 6.4; ESI-MS calcd for C16H1803: 258.1256; found 258.1256.

Spectral data for (Z)-8-(4-chlorophenyl)-4-cyclopropyl-7,8-dihydro-1,5-dioxocin-2(6H)-one
(5K).

Colorless oil; H NMR (600 MHz, CDCls): & 7.34 ~ 7.31 (m, 4H), 5.48 (dd, J = 12.3, 2.6 Hz, 1H),
4.99 (s, 1H), 4.29 (dd, J = 12.7, 5.4 Hz, 1H), 4.21 (td, J = 12.5, 1.8 Hz, 1H), 2.29 ~ 2.25 (m, 1H),
2.01 (t, J = 13.2 Hz, 1H), 1.51 ~ 1.49 (m, 1H), 0.95 ~ 0.93 (m, 1H) 0.79 ~ 0.76 (m, 3H); *C NMR
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(150MHz, CDCl3): 6 168.8, 167.3, 137.5, 134.1, 128.8, 127.4, 87.8, 75.8, 66.8, 37.7, 16.5, 7.4, 6.5;
ESI-MS calcd for C1sH15ClO3: 278.0710; found 278.0710.

Spectral data for (Z)-8-(4-bromophenyl)-4-cyclopropyl-7,8-dihydro-1,5-dioxocin-2(6H)-one
G}

White solid; *H NMR (600 MHz, CDCls): § 7.48 (d, J = 6.6 Hz, 2H), 7.28 ~ 7.27 (m, 2H), 5.47 (dd,
J =123, 2.7 Hz, 1H), 4.99 (s, 1H), 4.29 ~ 4.27 (m, 1H), 4.21 (td, J = 12.5, 2.3 Hz, 1H), 2.28 ~ 2.25
(m, 1H), 2.03 ~ 1.98 (m, 1H), 1.51 ~ 1.49 (m, 1H), 0.95 ~ 0.93 (m, 1H) 0.79 ~ 0.76 (m, 3H); *C
NMR (150MHz, CDCls): & 168.8, 167.2, 138.0, 131.8, 127.7, 122.2, 87.8, 75.8, 66.8, 37.7, 16.5,
7.4, 6.5; ESI-MS calcd for C15H15BrOs: 322.0205; found 322.0202.

Spectral data for (Z)-4-cyclopropyl-8-(4-fluorophenyl)-7,8-dihydro-1,5-dioxocin-2(6H)-one
(5m).

Colorless oil; *tH NMR (600 MHz, CDCls): & 7.37 ~ 7.35 (m, 2H), 7.03 ~ 7.00 (m, 2H), 5.48 (dd, J
=12.3, 2.6 Hz, 1H), 4.99 (s, 1H), 4.29 ~ 4.26 (m, 1H), 4.20 (td, J = 12.5, 2.3 Hz, 1H), 2.27 ~ 2.23
(m, 1H), 2.05 ~ 2.00 (m, 1H), 1.52 ~ 1.47 (m, 1H), 0.95 ~ 0.92 (m, 1H) 0.79 ~ 0.75 (m, 3H); 3C
NMR (150MHz, CDCls): & 168.8, 167.3, 162.5 (d, Jcr = 246.0 Hz), 134.8, 127.9 (d, Jcr = 8.1 Hz),
1155 (d, Jcr = 21.5 Hz), 87.8, 75.9, 66.8, 37.7, 16.4, 7.4, 6.5; ESI-MS calcd for CisH1sFOa:
262.1005; found 262.1005.

Spectral data for
(2)-4-phenyl-9-((tetrahydrofuran-2-yl)oxy)-6,7,8,9-tetrahydro-2H-1,5-dioxonin-2-one (7)
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Colorless oil; *H NMR (600 MHz, CDCls): § 7.69 (d, J = 7.6 Hz, 2H), 7.51 (t, J = 7.3 Hz, 1H), 7.44
(t, J = 7.9 Hz, 2H), 5.92 (s, 1H), 4.68 ~ 4.66 (m, 1H), 5.11 (dd, J = 3.3, 1.8 Hz, 1H), 3.88 ~ 3.84 (m,
2H), 3.76 ~ 3.73 (m, 1H), 3.49 ~ 3.47 (m, 1H), 2.16 ~ 2.13 (m, 2H), 1.93 ~ 1.83 (M, 6H); 3C NMR
(150MHz, CDCls): § 168.3, 163.4, 132.4, 130.3, 128.9, 126.5, 103.8, 101.2, 92.9, 66.9, 66.2, 32.4,
30.3, 30.2, 23.5; ESI-MS calcd for C17H20NaOs*: 327.1203; found 327.1309.

(4) (a) X-ray Crystallographic structure and data of compound (3d).

3d
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Table 1. Crystal data and structure refinement for 151129 0M.

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

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [1>2sigma(l)]
R indices (all data)

Extinction coefficient

Largest diff. peak and hole

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

151129 Om

C36 H32 08

592.61

296(2) K

0.71073 A

Monoclinic

P21/c

a=11.8910(9) A a=90°
b = 16.2219(12) A B=93.262(4)°.
¢ =15.2941(11) A y = 90°.
2945.4(4) A3

4

1.336 Mg/m3

0.094 mm-1

1248

0.20 x 0.15 x 0.15 mm3

1.715 to 26.387°.

-14<=h<=14, -20<=k<=20, -19<=I<=15
25025

6020 [R(int) = 0.0534]

99.9 %

Semi-empirical from equivalents
0.9485 and 0.8722

Full-matrix least-squares on F2
6020/0/399

0.990

R1 =0.0489, wR2 = 0.1296

R1 =0.0986, wR2 = 0.1720

n/a

0.177 and -0.202 e A3

for 151129 OM. U(eq) is defined as one third of the trace of the orthogonalized Uil tensor.

y z U(eq)

o(1) 7137(1)

4049(1) 8676(1) 60(1)



0(2)
0(@3)
O(4)
0(5)
0(6)
o(7)
0(8)
c(1)
C(2)
c(@3)
C(4)
C(5)
C(6)
c(7)
c(8)
C(9)
C(10)
C(11)
C(12)
C(13)
C(14)
C(15)
C(16)
C(17)
C(18)
C(19)
C(20)
C(21)
C(22)
C(23)
C(24)
C(25)
C(26)
C(27)
C(28)
C(29)
C(30)
C(31)

8799(1)
7430(1)
5673(1)
3812(1)
2145(1)
2423(1)
693(1)
8014(2)
7355(2)
6536(2)
6666(2)
7610(2)
7719(2)
9026(2)
8559(2)
9246(2)
8942(2)
9586(2)
10535(2)
8302(2)
8419(2)
6611(2)
6808(2)
10852(2)
10210(2)
5492(2)
4492(2)
3852(2)
4221(2)
3559(2)
4044(2)
2729(2)
2622(2)
1652(2)
1525(2)
2374(2)
3016(2)
1621(2)

378(1)

-1313(1)
-1030(1)

1774(1)
5443(1)
86(1)
376(1)
4608(1)
3228(1)
2713(1)
1878(1)
1516(1)
616(1)
-469(1)

-1070(1)
-1856(1)
-2545(1)
-3256(1)
-3281(1)

2890(1)
2044(1)
-755(1)

123(1)

-2598(1)
-1887(1)
-1924(2)
-1894(1)
-1182(1)

-487(1)
308(1)
944(1)

2016(1)

2919(1)

3270(1)

4105(1)

4626(1)

6018(1)
650(1)

9022(1)
8692(1)
8869(1)
3922(1)
3522(1)
3733(1)
3973(1)
8943(2)
8744(1)
8353(1)
8391(1)
8826(1)
8888(1)
9233(1)
8552(1)
8556(1)
9018(1)
9007(2)
8539(2)
9163(1)
9203(1)
8808(1)
8829(1)
8086(2)
8091(1)
3652(2)
4046(2)
4027(1)
3602(1)
3563(1)
4195(1)
3838(1)
3740(1)
3341(1)
3272(1)
3600(1)
3752(2)
3867(2)

52(1)
57(1)
74(1)
49(1)
65(1)
57(1)
84(1)
67(1)
45(1)
50(1)
47(1)
41(1)
41(1)
48(1)
43(1)
41(1)
51(1)
57(1)
57(1)
50(1)
50(1)
50(1)
48(1)
56(1)
49(1)
63(1)
60(1)
50(1)
40(1)
42(1)
46(1)
40(1)
40(1)
48(1)
50(1)
46(1)
64(1)
51(1)
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C(32) 1813(2) 1526(1) 3854(1) 46(1)
C(33) 3356(2) 4296(1) 3976(1) 46(1)
C(34) 3474(2) 3449(1) 4047(1) 45(1)
C(35) 5237(2) -525(1) 3205(1) 49(1)
C(36) 5868(2) -1237(2) 3232(2) 59(1)
Table3.  Bond lengths [A] and angles [] for 151129 OM.

0(1)-C(2) 1.359(2)

0(1)-C(1) 1.424(2)

0(2)-C(6) 1.345(2)

0(2)-C(7) 1.433(2)

0(3)-C(15) 1.349(2)

0(3)-C(8) 1.428(2)

O(4)-C(15) 1.210(2)

0(5)-C(25) 1.345(2)

0(5)-C(24) 1.432(2)

0(6)-C(29) 1.358(2)

0(6)-C(30) 1.422(2)

0(7)-C(31) 1.345(3)

0(7)-C(23) 1.436(2)

0(8)-C(31) 1.210(2)

C(1)-H(3) 0.9600

C(1)-H(1) 0.9600

C(1)-H(16) 0.9600

C(2)-C(13) 1.377(3)

C(2)-C(3) 1.393(3)

C(3)-C(4) 1.363(3)

C(3)-H(12) 0.9300

C(4)-C(5) 1.401(3)

C(4)-H(13) 0.9300

C(5)-C(14) 1.388(3)

C(5)-C(6) 1.469(3)

C(6)-C(16) 1.346(3)

C(7)-C(8) 1.508(3)

C(7)-H(10) 0.9700

C(7)-H(11) 0.9700
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C(8)-C(9)
C(8)-H(9)
C(9)-C(10)
C(9)-C(18)
C(10)-C(11)
C(10)-H(8)
C(11)-C(12)
C(11)-H(7)
C(12)-C(17)
C(12)-H(2)
C(13)-C(14)
C(13)-H(15)
C(14)-H(14)
C(15)-C(16)
C(16)-H(4)
C(17)-C(18)
C(17)-H(5)
C(18)-H(6)
C(19)-C(20)
C(19)-C(36)
C(19)-H(17)
C(20)-C(21)
C(20)-H(32)
C(21)-C(22)
C(21)-H(31)
C(22)-C(35)
C(22)-C(23)
C(23)-C(24)
C(23)-H(28)
C(24)-H(20)
C(24)-H(19)
C(25)-C(32)
C(25)-C(26)
C(26)-C(34)
C(26)-C(27)
C(27)-C(28)
C(27)-H(26)
C(28)-C(29)

1.514(3)
0.9800
1.382(3)
1.384(3)
1.386(3)
0.9300
1.370(3)
0.9300
1.372(3)
0.9300
1.381(3)
0.9300
0.9300
1.443(3)
0.9300
1.382(3)
0.9300
0.9300
1.365(3)
1.373(3)
0.9300
1.383(3)
0.9300
1.384(3)
0.9300
1.385(3)
1.510(3)
1.506(3)
0.9800
0.9700
0.9700
1.349(3)
1.478(3)
1.390(3)
1.395(3)
1.367(3)
0.9300
1.388(3)
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C(28)-H(25)
C(29)-C(33)
C(30)-H(18)
C(30)-H(21)
C(30)-H(22)
C(31)-C(32)
C(32)-H(27)
C(33)-C(34)
C(33)-H(24)
C(34)-H(23)
C(35)-C(36)
C(35)-H(30)
C(36)-H(29)

C(2)-0(1)-C(1)
C(6)-0(2)-C(7)
C(15)-0(3)-C(8)
C(25)-0(5)-C(24)
C(29)-0(6)-C(30)
C(31)-0(7)-C(23)
0(1)-C(1)-H(3)
0(1)-C(1)-H(1)
H(3)-C(1)-H(1)
0(1)-C(1)-H(16)
H(3)-C(1)-H(16)
H(1)-C(1)-H(16)
0(1)-C(2)-C(13)
0(1)-C(2)-C(3)
C(13)-C(2)-C(3)
C(4)-C(3)-C(2)
C(4)-C(3)-H(12)
C(2)-C(3)-H(12)
C(3)-C(4)-C(5)
C(3)-C(4)-H(13)
C(5)-C(4)-H(13)
C(14)-C(5)-C(4)
C(14)-C(5)-C(6)
C(4)-C(5)-C(6)

0.9300
1.379(3)
0.9600
0.9600
0.9600
1.441(3)
0.9300
1.386(3)
0.9300
0.9300
1.376(3)
0.9300
0.9300

117.91(17)
118.44(16)
121.79(16)
117.99(16)
118.65(17)
122.70(16)
109.5
109.5
109.5
109.5
109.5
109.5
124.98(19)
115.44(18)
119.59(19)
120.24(19)
119.9
119.9
121.46(19)
119.3
119.3
117.16(18)
121.97(18)
120.87(17)
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0(2)-C(6)-C(16)
0(2)-C(6)-C(5)
C(16)-C(6)-C(5)
0(2)-C(7)-C(8)
0(2)-C(7)-H(10)
C(8)-C(7)-H(10)
0(2)-C(7)-H(11)
C(8)-C(7)-H(11)
H(10)-C(7)-H(11)
0(3)-C(8)-C(7)
0(3)-C(8)-C(9)
C(7)-C(8)-C(9)
0(3)-C(8)-H(9)
C(7)-C(8)-H(9)
C(9)-C(8)-H(9)
C(10)-C(9)-C(18)
C(10)-C(9)-C(8)
C(18)-C(9)-C(8)
C(9)-C(10)-C(11)
C(9)-C(10)-H(8)
C(11)-C(10)-H(8)
C(12)-C(11)-C(10)
C(12)-C(11)-H(7)
C(10)-C(11)-H(7)
C(11)-C(12)-C(17)
C(11)-C(12)-H(2)
C(17)-C(12)-H(2)
C(2)-C(13)-C(14)
C(2)-C(13)-H(15)
C(14)-C(13)-H(15)
C(13)-C(14)-C(5)
C(13)-C(14)-H(14)
C(5)-C(14)-H(14)
0(4)-C(15)-0(3)
0(4)-C(15)-C(16)
0(3)-C(15)-C(16)
C(6)-C(16)-C(15)
C(6)-C(16)-H(4)

126.61(19)
112.11(17)
121.26(18)
114.01(16)
108.7
108.7
108.7
108.7
107.6
112.78(18)
106.15(16)
111.36(16)
108.8
108.8
108.8
118.7(2)
121.8(2)
119.44(19)
120.5(2)
119.8
119.8
120.2(2)
119.9
119.9
119.9(2)
120.1
120.1
119.61(19)
120.2
120.2
121.93(19)
119.0
119.0
115.9(2)
120.8(2)
123.2(2)
135.8(2)
112.1
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C(15)-C(16)-H(4)
C(12)-C(17)-C(18)
C(12)-C(17)-H(5)
C(18)-C(17)-H(5)
C(17)-C(18)-C(9)
C(17)-C(18)-H(6)
C(9)-C(18)-H(6)
C(20)-C(19)-C(36)
C(20)-C(19)-H(17)
C(36)-C(19)-H(17)
C(19)-C(20)-C(21)
C(19)-C(20)-H(32)
C(21)-C(20)-H(32)
C(20)-C(21)-C(22)
C(20)-C(21)-H(31)
C(22)-C(21)-H(31)
C(21)-C(22)-C(35)
C(21)-C(22)-C(23)
C(35)-C(22)-C(23)
0(7)-C(23)-C(24)
0(7)-C(23)-C(22)
C(24)-C(23)-C(22)
0(7)-C(23)-H(28)
C(24)-C(23)-H(28)
C(22)-C(23)-H(28)
0(5)-C(24)-C(23)
0(5)-C(24)-H(20)
C(23)-C(24)-H(20)
0(5)-C(24)-H(19)
C(23)-C(24)-H(19)
H(20)-C(24)-H(19)
0(5)-C(25)-C(32)
0(5)-C(25)-C(26)
C(32)-C(25)-C(26)
C(34)-C(26)-C(27)
C(34)-C(26)-C(25)
C(27)-C(26)-C(25)
C(28)-C(27)-C(26)

112.1
120.2(2)
119.9
119.9
120.5(2)
119.7
119.7
119.5(2)
120.2
120.2
120.8(2)
119.6
119.6
120.1(2)
119.9
119.9
118.54(19)
122.4(2)
119.05(19)
112.66(18)
105.82(16)
112.37(16)
108.6
108.6
108.6
113.43(16)
108.9
108.9
108.9
108.9
107.7
126.64(18)
112.03(17)
121.32(18)
117.64(18)
121.44(17)
120.92(17)
121.55(19)
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C(28)-C(27)-H(26) 119.2

C(26)-C(27)-H(26) 119.2
C(27)-C(28)-C(29) 120.03(19)
C(27)-C(28)-H(25) 120.0
C(29)-C(28)-H(25) 120.0
0(6)-C(29)-C(33) 125.12(19)
0(6)-C(29)-C(28) 115.13(18)
C(33)-C(29)-C(28) 119.75(18)
0(6)-C(30)-H(18) 109.5
0(6)-C(30)-H(21) 109.5
H(18)-C(30)-H(21) 109.5
0(6)-C(30)-H(22) 109.5
H(18)-C(30)-H(22) 109.5
H(21)-C(30)-H(22) 109.5
0(8)-C(31)-0(7) 115.5(2)
0(8)-C(31)-C(32) 120.7(2)
0(7)-C(31)-C(32) 123.7(2)
C(25)-C(32)-C(31) 135.2(2)
C(25)-C(32)-H(27) 112.4
C(31)-C(32)-H(27) 112.4
C(29)-C(33)-C(34) 119.78(19)
C(29)-C(33)-H(24) 120.1
C(34)-C(33)-H(24) 120.1
C(33)-C(34)-C(26) 121.21(19)
C(33)-C(34)-H(23) 119.4
C(26)-C(34)-H(23) 119.4
C(36)-C(35)-C(22) 120.7(2)
C(36)-C(35)-H(30) 119.6
C(22)-C(35)-H(30) 119.6
C(19)-C(36)-C(35) 120.3(2)
C(19)-C(36)-H(29) 119.9
C(35)-C(36)-H(29) 119.9

Symmetry transformations used to generate equivalent atoms:

Table 4.  Anisotropic displacement parameters (A 2x 103) for 151129 OM. The anisotropic

displacement factor exponent takes the form: -27?[ h? a*2Ull + ... +2hka*b* U?]




Ull U22 U33 U23 U13 U12
o(1) 46(1) 39(1) 93(1) -7(1) -6(1) 1(1)
0(2) 38(1) 38(1) 78(1) -6(1) -9(1) -2(1)
0(3) 38(1) 43(1) 88(1) -6(1) -4(1) -4(1)
0(4) 37(1) 54(1) 131(2) 7(1) -5(1) -9(1)
0(5) 36(1) 35(1) 74(1) -1(1) -7(1) 0(1)
0(6) 46(1) 37(1) 110(1) -1(1) -9(1) 4(1)
o(7) 39(1) 39(1) 94(1) -8(1) -1(1) -1(1)
0(8) 39(1) 56(1) 159(2) 9(1) 14(1) -9(1)
c(1) 57(2) 43(1) 101(2) -9(1) 0(1) -10(1)
c(2) 41(1) 41(1) 53(1) -6(1) 4(1) 3(1)
c(@3) 39(1) 45(1) 65(2) 0(1) -6(1) 4(1)
C(4) 39(1) 45(1) 55(1) -4(1) -6(1) -4(1)
C(5) 37(1) 42(1) 43(1) -2(1) 0(1) -1(1)
C(6) 36(1) 45(1) 42(1) -2(1) -3(1) 2(1)
c(7) 45(1) 40(1) 57(1) -3(1) -10(1) 2(1)
c(8) 41(1) 41(1) 47(1) -1(1) -1(1) -4(1)
C(9) 40(1) 39(1) 44(1) -6(1) -3(1) -3(1)
C(10) 51(2) 50(1) 53(1) 7(1) 6(1) -2(1)
C(11) 60(2) 43(1) 67(2) 10(1) -6(1) -3(1)
C(12) 55(2) 44(1) 70(2) -9(1) -11(1) 6(1)
C(13) 44(1) 45(1) 60(2) -9(1) -8(1) -2(1)
C(14) 42(1) 47(1) 58(1) -3(1) -9(1) 2(1)
C(15) 38(1) 46(1) 65(2) 3(1) -8(1) -4(1)
C(16) 39(1) 44(1) 60(2) 3(1) -1(1) 0(1)
C(17) 41(1) 58(2) 69(2) -15(1) 4(1) 1(1)
C(18) 49(1) 44(1) 55(1) 1(1) 6(1) -8(1)
C(19) 62(2) 42(1) 82(2) -17(1) -14(1) 12(1)
C(20) 67(2) 37(1) 75(2) 5(1) -13(1) -7(1)
C(21) 45(1) 46(1) 58(2) 2(1) -1(1) -4(1)
C(22) 38(1) 37(1) 43(1) -4(1) -2(1) 0(1)
C(23) 36(1) 39(1) 49(1) -1(1) -2(1) 0(1)
C(24) 44(1) 36(1) 57(1) -2(1) -9(1) 3(1)
C(25) 39(1) 40(1) 40(1) -1(1) 0(1) 3(1)
C(26) 41(1) 38(1) 42(1) -1(1) 3(1) -1(1)
C(27) 41(1) 42(1) 59(1) -4(1) -7(1) -2(1)
C(28) 39(1) 45(1) 66(2) 1(1) -5(1) 6(1)
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C(29)  40(1) 36(1) 62(1) 0(1) 3() 4(1)

C(30) 58(2) 40(1) 92(2) 3(1) -6(1) -5(1)
C(31) 41(1) 45(1) 67(2) 4(1) 2(1) 0(1)
C(32) 38(1) 42(1) 57(1) 2(1) 6(1) 1(1)
C(33) 38(1) 42(1) 56(1) -6(1) 1(1) -4(1)
C(34) 38(1) 43(1) 54(1) 0(1) -2(1) 3(1)
C(35) 49(1) 45(1) 54(1) -4(1) 8(1) -2(1)
C(36) 51(2) 59(2) 68(2) -16(1) 6(1) 9(1)

Table5.  Hydrogen coordinates ( x 104) and isotropic  displacement parameters (A 2x 10 3)
for 151129 OM.

X y z U(eq)
H(3) 8216 4530 9554 101
H(1) 7758 5164 8847 101
H(16) 8659 4508 8608 101
H(12) 5899 2938 8065 60
H(13) 6115 1542 8122 56
H(10) 8709 -595 9787 57
H(11) 9835 -545 9307 57
H(9) 8578 -812 7973 52
H(8) 8300 -2532 9338 62
H(7) 9374 -3718 9318 69
H(2) 10963 -3761 8529 68
H(15) 8859 3230 9417 60
H(14) 9058 1821 9491 59
H(4) 6140 422 8792 57
H(5) 11501 -2612 7774 67
H(6) 10428 -1427 7780 59
H(17) 5917 -2405 3667 75
H(32) 4238 -2359 4331 72
H(31) 3173 -1170 4299 60
H(28) 3567 530 2968 50
H(20) 3739 856 4762 55

H(19) 4853 869 4263 55



H(26)
H(25)
H(18)
H(21)
H(22)
H(27)
H(24)
H(23)
H(30)
H(29)

1078

869
3255
2738
3642
1147
3936
4136
5496
6551

2928
4325
5949
6568
5924
1827
4642
3230

-1252

3117
3006
4357
3658
3395
3859
4182
4304
2916
2966

57
60
96
96
96
55
55
54
59
71

(b) X-ray Crystallographic structure and data of compound (30).

Table 7. Crystal data and structure refinement for MO_160219_0M.

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

Unit cell dimensions

Volume

mo_160219 _Om
C19 H18 04
310.33

302(2) K
0.71073 A
Monoclinic

P 21/n
a=5.7294(5) A

b = 16.4971(16) A
¢ =16.9275(16) A
1590.0(3) A3

30
(CCDC 1459007)

a=90°.
=96.391(2)".
v =90°.
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Z 4

Density (calculated) 1.296 Mg/m3

Absorption coefficient 0.090 mm-1

F(000) 656

Crystal size 0.15x0.12 x 0.10 mm3

Theta range for data collection 1.729 to 26.406°.

Index ranges -7<=h<=4, -20<=k<=20, -21<=I<=20
Reflections collected 13264

Independent reflections 3257 [R(int) = 0.0492]
Completeness to theta = 25.242° 100.0 %

Absorption correction Semi-empirical from equivalents
Max. and min. transmission 0.9485 and 0.8614

Refinement method Full-matrix least-squares on F2
Data / restraints / parameters 3257/0/210

Goodness-of-fit on F2 1.009

Final R indices [1>2sigma(l)] R1=0.0471, wR2 = 0.1007

R indices (all data) R1=0.0982, wR2 =0.1197
Extinction coefficient n/a

Largest diff. peak and hole 0.119 and -0.157 e A3

Table 8. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A 2x 103)
for MO_160219 OM. U(eq) is defined as one third of the trace of the orthogonalized U tensor.

X y z U(eq)
0(1) 4797(2) 747(1) 3092(1) 52(1)
0(2) 8925(3) -2701(1) 3702(1) 73(1)
0(@3) 1514(2) 1881(1) 4012(1) 46(1)
0(4) -955(2) 1086(1) 4520(1) 59(1)
C(1) 5062(5) 4545(2) 3741(2) 76(1)
C(2) 2929(4) 4251(1) 3426(2) 66(1)
C@3) 2508(4) 3430(1) 3427(1) 54(1)
C(4) 4224(3) 2892(1) 3743(1) 44(1)
C(5) 3821(3) 1992(1) 3767(1) 41(1)
C(6) 4030(4) 1574(1) 2978(1) 47(1)
C(7) 3994(3) 265(1) 3646(1) 39(1)
C(8) 5205(3) -532(1) 3654(1) 38(1)

C(9) 4475(3) -1192(1) 4073(1) 46(1)



C(10) 5657(4) -1919(1) 4101(1) 48(1)
C(11) 7614(4) -2007(1) 3704(1) 49(1)
C(12) 8475(5) -3322(2) 4234(2) 84(1)
C(13) 882(3) 1130(1) 4230(1) 42(1)
C(14) 2355(3) 432(1) 4132(1) 42(1)
C(15) 1870(4) 1599(2) 2385(1) 69(1)
C(16) 8341(4) -1368(1) 3271(1) 57(1)
C(17) 7160(3) -644(1) 3247(1) 50(1)
C(18) 6377(4) 3200(1) 4052(1) 61(1)
C(19) 6782(4) 4022(2) 4053(2) 79(1)
Table9. Bond lengths [A] and angles [?] for MO_160219 OM.

0(1)-C(7) 1.348(2)

O(1)-C(6) 1.439(2)

0(2)-C(11) 1.371(2)

0(2)-C(12) 1.407(3)

0(3)-C(13) 1.354(2)

0(3)-C(5) 1.441(2)

0(4)-C(13) 1.212(2)

C(1)-C(2) 1.367(3)

C(1)-C(19) 1.370(3)

C(1)-H(1) 0.9300

C(2)-C(3) 1.375(3)

C(2)-H(18) 0.9300

C(3)-C(4) 1.387(3)

C(3)-H(17) 0.9300

C(4)-C(18) 1.381(3)

C(4)-C(5) 1.505(3)

C(5)-C(6) 1.518(3)

C(5)-H(14) 0.9800

C(6)-C(15) 1.505(3)

C(6)-H(3) 0.9800

C(7)-C(14) 1.344(2)

C(7)-C(8) 1.486(3)

C(8)-C(9) 1.388(3)

C(8)-C(17) 1.391(3)
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C(9)-C(10)
C(9)-H(12)
C(10)-C(11)
C(10)-H(11)
C(11)-C(16)
C(12)-H(7)
C(12)-H(8)
C(12)-H(2)
C(13)-C(14)
C(14)-H(13)
C(15)-H(5)
C(15)-H(4)
C(15)-H(6)
C(16)-C(17)
C(16)-H(10)
C(17)-H(9)
C(18)-C(19)
C(18)-H(16)
C(19)-H(15)

C(7)-0(1)-C(6)
C(11)-0(2)-C(12)
C(13)-0(3)-C(5)
C(2)-C(1)-C(19)
C(2)-C(1)-H(1)
C(19)-C(1)-H(1)
C(1)-C(2)-C(3)
C(1)-C(2)-H(18)
C(3)-C(2)-H(18)
C(2)-C(3)-C(4)
C(2)-C(3)-H(17)
C(4)-C(3)-H(17)
C(18)-C(4)-C(3)
C(18)-C(4)-C(5)
C(3)-C(4)-C(5)
0(3)-C(5)-C(4)
0O(3)-C(5)-C(6)
C(4)-C(5)-C(6)

1.377(3)
0.9300
1.377(3)
0.9300
1.374(3)
0.9600
0.9600
0.9600
1.448(3)
0.9300
0.9600
0.9600
0.9600
1.372(3)
0.9300
0.9300
1.377(3)
0.9300
0.9300

121.97(15)
117.86(19)
118.42(14)
120.0(2)
120.0
120.0
119.9(2)
120.0
120.0
120.9(2)
119.5
119.5
118.4(2)
119.01(18)
122.56(18)
106.29(14)
111.17(15)
113.39(16)

34



0(3)-C(5)-H(14)
C(4)-C(5)-H(14)
C(6)-C(5)-H(14)
0(1)-C(6)-C(15)
0(1)-C(6)-C(5)
C(15)-C(6)-C(5)
0(1)-C(6)-H(3)
C(15)-C(6)-H(3)
C(5)-C(6)-H(3)
C(14)-C(7)-0(1)
C(14)-C(7)-C(8)
0(1)-C(7)-C(8)
C(9)-C(8)-C(17)
C(9)-C(8)-C(7)
C(17)-C(8)-C(7)
C(10)-C(9)-C(8)
C(10)-C(9)-H(12)
C(8)-C(9)-H(12)
C(11)-C(10)-C(9)

C(11)-C(10)-H(11)

C(9)-C(10)-H(11)
0(2)-C(11)-C(16)
0(2)-C(11)-C(10)

C(16)-C(11)-C(10)

0(2)-C(12)-H(7)
0(2)-C(12)-H(8)
H(7)-C(12)-H(8)
0(2)-C(12)-H(2)
H(7)-C(12)-H(2)
H(8)-C(12)-H(2)
0(4)-C(13)-0(3)
0(4)-C(13)-C(14)
0(3)-C(13)-C(14)
C(7)-C(14)-C(13)
C(7)-C(14)-H(13)

C(13)-C(14)-H(13)

C(6)-C(15)-H(5)
C(6)-C(15)-H(4)

108.6
108.6
108.6
109.38(17)
111.41(16)
115.71(17)
106.6
106.6
106.6
128.30(18)
122.22(17)
109.49(15)
117.05(18)
122.09(17)
120.85(18)
121.72(18)
119.1
119.1
119.9(2)
120.1
120.1
116.13(19)
124.4(2)
119.47(19)
109.5
109.5
109.5
109.5
109.5
109.5
115.85(17)
122.86(18)
121.28(16)
133.62(19)
113.2
113.2
109.5
109.5
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H(5)-C(15)-H(4) 109.5

C(6)-C(15)-H(6) 109.5
H(5)-C(15)-H(6) 109.5
H(4)-C(15)-H(6) 109.5
C(17)-C(16)-C(11) 120.4(2)
C(17)-C(16)-H(10) 119.8
C(11)-C(16)-H(10) 119.8
C(16)-C(17)-C(8) 121.5(2)
C(16)-C(17)-H(9) 119.3
C(8)-C(17)-H(9) 119.3
C(19)-C(18)-C(4) 120.4(2)
C(19)-C(18)-H(16) 119.8
C(4)-C(18)-H(16) 119.8
C(1)-C(19)-C(18) 120.4(2)
C(1)-C(19)-H(15) 119.8
C(18)-C(19)-H(15) 119.8

Symmetry transformations used to generate equivalent atoms:

Table 10.  Anisotropic displacement parameters (A 2x 103) for MO_160219 OM. The anisotropic

displacement factor exponent takes the form: -2n2[ h2 a*2Ull + ... +2hka*b* U12]

Ull U22 U33 U23 U13 U12
o(1) 69(1) 45(1) 46(1) 7(1) 23(1) 8(1)
0(2) 89(1) 55(1) 79(1) 0(1) 23(1) 29(1)
0(3) 37(1) 42(1) 60(1) 10(1) 14(1) 5(1)
0(4) 43(1) 56(1) 81(1) 10(1) 26(1) 5(1)
c(1) 78(2) 44(1) 106(2) 6(1) 7(2) -7(1)
c(2) 67(2) 46(1) 84(2) 14(1) 5(1) 10(1)
c(@3) 47(1) 48(1) 67(2) 9(1) 1(1) 3(1)
C() 41(1) 43(1) 48(1) 6(1) 9(1) 1(1)
C(5) 35(1) 45(1) 44(1) 7(1) 8(1) 3(1)
C(6) 54(1) 41(1) 46(1) 8(1) 11(1) 1(1)
c(7) 38(1) 40(1) 40(1) 2(1) 4(1) -2(1)
Cc(8) 38(1) 40(1) 36(1) -5(1) 3(1) 0(1)
C(9) 47(1) 47(1) 45(1) 1(1) 12(1) 6(1)
C(10) 60(1) 41(1) 43(1) 0(1) 7(1) 3(1)
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C(11) 55(1) 45(1) 47(2) -10(1) 3(1) 12(1)

C(12)  103(2) 58(2) 90(2) 8(2) 6(2) 30(2)
C(13) 36(1) 45(1) 46(1) 5(1) 6(1) 1(1)
C(14) 39(1) 41(1) 48(1) 7(1) 11(1) 2(1)
C(15) 86(2) 63(2) 54(2) 4(1) -9(1) 5(1)
C(16) 51(1) 56(1) 66(2) -5(1) 23(1) 6(1)
C(17) 49(1) 48(1) 57(2) 0(1) 15(1) 0(1)
C(18) 46(1) 50(1) 85(2) 5(1) -1(1) -1(1)
C(19) 61(2) 57(2) 115(2) 4(2) -6(2) -11(1)

Table 11.  Hydrogen coordinates ( x 104) and isotropic  displacement parameters (A 2x 10 3)
for MO_160219_0OM.

X y z U(eq)
H(1) 5346 5101 3744 92
H(18) 1764 4605 3212 79
H(17) 1052 3234 3213 65
H(14) 4978 1754 4171 49
H(3) 5269 1858 2734 56
H(12) 3151 -1140 4341 55
H(11) 5135 -2351 4387 58
H(7) 8629 -3112 4767 126
H(8) 9580 -3755 4200 126
H(2) 6909 -3524 4100 126
H(13) 2116 10 4478 51
H(5) 2189 1335 1904 104
H(4) 1438 2153 2273 104
H(6) 604 1326 2601 104
H(10) 9641 -1428 2992 68
H(9) 7678 -217 2952 61
H(16) 7559 2849 4260 73

H(15) 8232 4225 4267 94




Current Data Parameters

2 RKS-2-24C
EXPNC 1
PROINN 1
B2 - Acquisition Parameters
Date,_ . 20150409

13.51
spect

S me QNP 1E/1

70932 sec

52.400 usec
6.50

295.2 %
2.60C00000 sec
0,63000000 sec
0.,01500000 sec

11
10,00 usec

F2 - Processing parameters

51 32768

SF 536.600030C Mz
WO no

558 [

LB 0.0C Bz

GB 0

e 1.00

10 MR plot parameters

cx 20.0C em

cY 20.0C e

FIP 19.00C ppn
F1 5986.0C Hz

F2F -0.50C ppm
F2 -299.30 B2

2PUCH €.52500 Ep

EZ2H 514.26501 Hz/cm
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Current Data Parameters e « e Bk COSEONE Calv= (55 L o
N&KE RKS-2-240
EX?NO 2
PROCKO 1
F2 - Acquisition Parameters
Date_ 20150409
Time 13.54
p spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
puy 32768
cpell
100
0
45045,047 Hz
1.274666 Hz
0.3637748 sec
4096
11.100 usec
§.50 usec
2%96.2 K
3.50000000 sec
0.03000000 sec (@)
3.4000C0010 sec
0.0C20C000 sec (]
(.01500000 sec P
///’
1h
]
92.00 usec
120.00 dB
3.00 dB
14.00 dB
598.602993C MHz
F2 - Processing parameters
ST 53536
SF 150.5181035 MHz
WD EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
1D NMR plot paramezers
X 20.00 cn
CY 6.00 cn
F1F 260.000 pom
Fl 1010362 he J 1 Ll II ;
F2P 0.000 ppm
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Current Data Parameters

NAME SNK-5029
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20141214
Time 18.26
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 2g

D 33556
SOLVENT CDC13

NS 1

DS 0
SWH 8389.262 Hz
FIDRES 0,250008 Hz
AQ 1.9999876 sec
RG 64

DW 59.600 usec
DE 6.50 usec
TE 295.1 K
D1 2.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

== CHANNEL £1

NUCl 1H

Pl 10.00 usec
PL1 0.00 dB
SFO1 598.6029930 MHz

F2 - Processing parameters
81 32768

SF 598.6000304 MHz
WDW no

SSB o]

LB 0.00 Hz

GB 0

BC 0.10

1D NMR plot parameters

cx 20.00 cm
cY 10.00 cm
F1P 10.000 ppm
Fl 5986.00 Hz
F2P -0.500 ppm
F2 -299.30 Hz
PEMCM 0.52500 ppm/cm
HZCM 314.26501 Hz/cm

7.481
7.467

=
~
~—

7.402
7.388
7.240

Br

1.512
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Current Data Parameters
NAME SNK-5029
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20141214
Time™ 18.33
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG zgpg
TD 32768
SOLVENT DMSO
NS 100
Ds 0
SWH 45045.047 Hz
FIDRES 1.374666 Hz
AQ 0.3637748 sec
RG 2048
DW 11.100 usec
DE 6.50 usec
TE 296.5 K
D1 3.50000000 sec
dll 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL _— (0]
1c
Br
14.00 dB
598.6029930 MHz
F2 - Processing parameters
sI
SF 150.5180966 MHz
WDW EM
S5B 0
LB 3.00 Hz
GB 0
PC 1.00
1D NMR plot parameters
cxX 20.00 cm
cY 4,00 cm
F1P 200.000 ppm
F1 30103.62 Hz
F2P 0.000 ppm
F2 0.00 Hz
N I _J AL J Jj‘ J A
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Current LCata Fa

NAME RS 2 8
FXPNO
PROCNO £

MCREST
MCWRK

PL 0 dB
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2 - Processing paral 8
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EM
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Current Data Parameters

NAME RS-2-137-1
EXPNC 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20180429

Time 12.48
INSTRUM spect
PRCBHD 5 xm QNP 1H/1
PULPROG 29

7D 32768
SOLVENT CDC13

NS 16

DS 0

SWE 9541.984 Hz
FIDRES 0.291198 Hz
AQ 1.7170932 sec
RG 512

D 52.400 usec
DE 5.50 usec
TE 296.0 K

D1 1.5000C000 sec
MCREST 0.00006000 sec
MCHRK 0.01500000 sec

SFO1 598.5025910 MHz
F2 - Processing parameters

SI 32768

SF 598.5000275 MHz
WDIW no

SSB 0

LB 0.00 Hz

GB 0

PC 1.00

1D NMR plot parameters

CX 20.00 cm

cY 12.50 cm
F1p 12.000 ppm
F1 7182.00 Hz
F2P 0.000 ppm
F2 ¢.00 Hz
PPMCH G.60000 pom/cm
HZCM 359.10001 Hz/cm
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Current Data Parareters B L n e = ce  TeRbs i
NAME RS-2-137-1
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150429
Time 1233
INSTRUM spect
PROBHD 5 mm QNP 1E{1
PULPRIG zgpg
D 327¢8
SOLVENT CDC13
NS 100
DS 0
SWE 45045,047 4z
FIDRES 1.374666 Hz
AQ (.3637748 sec
RG 4096
D 11.100 usec
DE 6.50 usec
7E 295.8 K
DL 3.50000000 sec 0]
dil 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0.00000000 sec
HCURK 0.01500000 sec Z OH
= CHAMNEL fl =z======= v
13c 1a
4.80 usec
0.00 d3
150.5094992 MHz
======== CHANNEL f2 ========
CPCR2RG! waltzle
NUCZ 1H
ECPD2 92.00 usec
PL 120.00 d3
PL12 9.00 dB
L13 14.00 éB
SFC2 598.5029925 MHz
F2 - Processing parameters
ST 321768
SF 150.4929529 MEz
YD EM
SSB 0
L3 2.00 Hz
GB 0
BC 1.00
1C NMR plo: parameters
CX 20.00 cm
B 4.00 en
Fip 209.000 ppm I \
Fl 30098.59 Kz |
F2P 0.000 ppm
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Current Data Parameters
NAME

RS-2-197-1
EXPNO 1
FROCNO 1
F2 - Acquisition Parameters
Date_ 20160415
Time 9.24
INSTRUM spect

PROBAD 5 mm QNP 1H/I

PULPROG 29

™ 32768
SOLVENT <pc13

NS 16

DS 0

SWH 3541.984 Hz
FIDRES 0.291198 Hz
A 1.7170932 sec
RG 128

oW 52.400 usec
DE 5.50 usec
L 295.0 §
ol 2.00000000 sec
NCREST 0.00000000 sec
MCWRK 0.01500000 sec

CHANNEL f1 =

18
10.00 usec

0.00 dB
598.5029925 MHz

F2 - Processing parameters
ST 32768

SF 598.5000277 Mz
WDW no

S5B 0

LB 0.00 dz
GB 0

P 1.00

1D MR plot parameters

Cx 20.00 em
<Y 8.00 cm
Fip 10.000 ppm
Fi 5985.00 Kz
F2P -0.500 ppm
F2 -299.25 Kz
PPHCK 0.52500 ppmicm
HZCH 314.21249 Bz/cm
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Current Data Parameters

NAME §S-2-197-1
EXPNG 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160415
Time 8.41
INSTRUM spect
PRCBFD 5 rm QNP 1H/1
PULPRCG Zgpg

TD 2768
SOLVENT €DCl13

NS 400

DS 0

SwH 45045.047 Hz
FIDRES 1.374666 Hz
20 0.3637748 sec
RG 4098

D 21,100 usec
DE 6.50 usec
TE 295.2 K

Dl 3.50000000 sec
all 0.030C2000 sec
DELTA 3.40000010 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
==zz=zzx CHANNEL f1l ========
NUC1 13¢

Pl 4.80 usec
PL: 0.00 dB
SFC1 150.5024992 MHz

Nuc2 1H
PCPD2 92.00 usec
PL2 120.00 dB
PL12 9.00 dB
PL13 14.00 dB
SFO2 598.5029925 MHz
F2 - Processing parameters
ST 32768

i3 150.4929529 MHiz
WDW EM

SSB 0

LB 3.00 Hz
GB 0

2C 1.00

1D KMR plct parameters

CX 20.00 cm
CY 4.00 cm
F1P 209.000 ppm
F1 30098.59 Hz
F2P 0.000 ppm
F2 0.00 Hz
PPMCH 10.£9000 ppm/cm

HZCM 1504.92944 Hz/cm
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77.214
77.002
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Current Data Parameters

NAME 20151121
EXPNO 1

PROCNO 1

F2 - Acquisition Parameters
Date 20151120

Time 23.46
INSTRUM spect

PROBHD 5 mm DUL 13C-1

PULPROG zg30

TD 8

SOLVENT CDCI3

NS

DS 0

SWH 6410.256 Hz

FIDRES 0.195625 Hz

AQ 2.5559540 sec

RG 228 /

DW 78.000 usec

DE 6.00 usec

TE 300.0 K @)

D1 2.00000000 sec

TDO 1

======== CHANNEL f1 ========

NuUcC1 1H

P1 10.00 usec

PL1 240 dB 3n

SFO1 400.1528010 MHz

F2 - Processing parameters

Sl 16384

SF 400.1500173 MHz

wDwW EM

SSB 0

LB 0.00 Hz

GB 0

PC 1.00

J _JIJL L JL 1
10 9 8 7 6 5 4 3 2 1 ppm
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Current Data Parameters
NAME 20151121
EXPNO 2
PROCNO 1
¥2 - Acgquisition Parameters!
Date_ 20151121
Time
INSTRUM
PROBHD 5
ULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 4000
DS
SWH Z z7 Ez
FIDRES C.346 Rz
AQ 1.4418420 sec
RG 57
DW 22.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
dll 0.03CC0000 sec J 1_,
P - o
TDO 13
CHANNEL f1 ========
13¢ (0]
9.70 usec
-0.50 aB

100.6288660 MHz

CHANNEL f2
waltzle
1H
90.00 usec
-2.40 dB
15.10 d&B
18.10 dB
400.1516010 MHz

F2 — Processing parameters

ST 327068
SF 100.6178005 Mz
WDW EM
SSB 0
LB 3.00 Ez
GB 0
PE 1.00

L
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Current Cata Faramet
NAME RS 2 128
FXPNO

PROCNO £

F2 - Acguisit Parameters

lz
Hz
sec

. £.50 u: - O
298.7 K
oL 2.00000000 sec /
MCREST ¢
MCWRK 10000 sec ()
= = CHANNET f1 = ()
10.00 usce
PL 0 dB
SFOl 598.5037107 MHz
2 - Processing pa 8
< 30

0.20 Uz

06 (

- no o (N N~ Te] -
seee Qe 2 N =
NIN[N|™= N |r= - (2] (3]
e e B e e e B B e e B B NS e s

70 65 60 55 50 45 40 35 30 25 20 15 1.0 05
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ent Lata Parameters fo oo 0 EhOL Gl o o =) QO O~ [~ &~ 0~ [Ta] —
RS-2-128-22A
2
PROCNC |
F2 - Acquisition Parameters
Date_ 20152123
Time 18.22
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPRCG zgpg
T 32768
CDCH3
293
D 0
SWH 45(45.047 Hz J I I
IDRES 1.374666 Hz A
AQ 0.3637748 sec
RG 4096
ok 11.100 usec
o) 6.50 usec
TE 298.2 K ()
Di 3.50000000 sec 7 0O
al 0.03000000 sec
3.40000010 sec
0.00000000 sec 4 e}
0.01500000 sec o)

30

waltzlé
1H

92.00 usec
120.00 dB
9.00 dB
14.00 dB
598.5029925 MHz

- Processing parameters
65536

150.4929501 MHz
EM

34

=]

0
0 Hz
0
0.50

1D NMR plet parameters

X 20.00 ¢cm

Y 4.00 cm

F1P 200.000 ppm l

F 30098.59 Hz LAl
FIP 0.000 ppm

F2 0.00 Hz

PRMON 10.00000 ppm/cm

HcH 1504.92944 E‘ﬁcm ppm 180 160

140

120

100

80

60

40

20
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Current Data Parameters
NAME 20160217
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160217
Time 16.49
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 8
SOLVENT CDCI3
NS
DS 0
SWH 6410.256 Hz @)
FIDRES 0.195625 Hz 7
AQ 2.5559540 sec
RG 575
DW 78.000 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
======== CHANNEL f1 ========
NUC1 1H
P1 10.00 usec
PL1 -240dB
SFO1 400.1528010 MHz
F2 - Processing parameters
Sl 16384
SF 400.1500172 MHz
wDwW EM
SSB 0
LB 0.00 Hz
GB 0
PC 1.00
RS-2-127-1
) \ | 1 AN .
9 8 7 5 2 1 ppm
ol [© [=] N [=] [o2] © o
o |N o - < < ~ [}
Q= = e < - N <
N n (3] - - ~- (3] o«
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nt Data Parameters
20160216
2

Acquisition Par
20160

166.903

o N e 0T OO <

£ L) O W —MmmM LD o) el o~rr-~om [e)] { e
— oM O~ 1O AN O (o)} [QV] D = O o N N
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, ==
F

INSTRUM
PROBHD
PULPROG
TD
SCLVENT
NS
DS 0
SWH 73 Hz
FIDRES Hz
AQ sec
RG
Dw usec
ey EY:
Y A i e g et ool
TE K
D1 0 sec
diil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1 O
< 0
usec /
dp
MHz
CPDPRG2
NUC2
PCPD2 usec
FL2 de
PL12 0 dB
PL13 dp
SF'02 400 MHz
F2 - Processing ers J “
S, J. - il >y
SF 100.6178001 MHz
WDW EM
S5B 0
LB 3.00 Hz
GB 0
PC: 1.00
R8-2-127-1
- T ol ” l T— :

190 180 170

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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- Processing parameters
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Current Data Parameters
NAME SNK-5074
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150116
Time 23.55
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PYLPROG zgpg
TD 32768
SOLVENT CDC13
100
0
45045.047 Hz
1.374666 Hz
0.3637748 sec
11.100 usec
6.50 usec
295.4 K
3.50000000 sec
0.03000000 sec O
3.40000010 sec
0 sec
0.01500000 sec / o
=~ CHANNEL f]l =naszscom
13C
4.80 usec O
dB
150.5346470 MHz
= CHANNEL f2 == 5a
CPDPRG2 waltzl6
NUC2 1R
PCPD2 92.00 usec
PL2 120.00 dB
PL13 14.00 dB L
SF02 598.6029940 MHz
F2 - Processing parameters
SI 65536
SF 150.5181069 MHz
WoW EM
$8B 0
LB 5.00 Rz
GB 0
PC 0.50
L l UUL __...JL e "

-rv|vvvvwlrrvn<‘-‘.I'..y.V|..ly.y..y.;.]|....:vx;[|V|:--.-||-v,.;...||..\|.r-|-|11vv--v-vlvr‘rrwu-vlv--r:‘-..l...v.x...l‘....v.v-'.--vu:n-.l|.;v|.|-v|.,|,..‘..I|.r|'-:-ulﬁ ATEASEEN REEREEEEAE RARLEIRLR|
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ppm
7.61207
7.59780

7.42073
7.40844
7.37754
7.36615
7.36327
7:35358
7.32965

yuzxewt Data Parameters
RS-2-42-1
1
1

FZ - Acquisition Parameters
Date_ 20150507
Time 10.37
[ spect
S mm QNP 1H/1
29
32768
CDCl3

2
16

0
8382.229 Kz
0.255805 Kz
1.9546613 sec
128
59.650 usec
85.21 usec
297.3 K
2.00000000 sec
MCREST 0.0600C000 sec
MCHRE 0.01500000 sec

NUCl 1H
El 10.

PL1 0.00 dB
SFC1 598.6029930 MHz

2 - Processing parameters
32768
598.6000305 MHz
no
0
3.00 Hz
0
1.00

D NMR plot paramecers
20.00 cm
8.00 cm

23.000 ppm

el
o
—
—
n’)
oy

7.23989
5.65187
5.64792
5.63151
5.62754
5.52959
4.60729
4.59875
4.58631
4.57767
4.49775
4.49439
4.47678
4.47338
4.45570
4.45232
2.47924
2.47466
2.47016
2.46233
2.45892
2.4544¢6
2.44994
2.44618
2.43857
2.43406
2.42953
2.21624
2.19487

2.17164
1.57400

e i e\

Cl

5b

r_%__

1

5986.00 Hz
-0.500 ppm
-299.30 Hz
0.52500 ppm/cm
314.26501 Hz/cm

Integral
2.0000

1.0105
1.1661

1.2244>~
1.0882

—t ol [ee
L oIS
s o3| oo
v—( N [
—t ||

R I N AL L N L O ) R

ppm 8

LNL I L L L

6

LI 2 S ) I R LN B L L R PR P U R (LR R

4 2 0
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Current Data Parameters

RS-2-42-1
2
3
F2 - Acquigition Parameters
Date_ 20150507
Time 10.39
INSTRUM spect
PROBYD 5 mm QNP 1H/1
PULPRCG Z9pg
i) 32768
0) DMS0
R 100
0
45045.047 Hz
1.374666 Hz
50 0.3637748 sec
B3 4096
o 11.100 usec
DE €.50 usec
TE 297.9 K
L1 3.50000000 sec
di1 0.020C0000 sec
DELTA 3.40000010 sec
MCRZST 0.00C00000 sec
MCHWRX 0.0150000C sec

CHANNEL f2 =
waltzl6

1H

P §2.00
PL 120.00
PL12 9.00
PL13 14.00
SFC2 598.6029930

usec
dB
dB
dB
MHz

- Processing parameters

150.5180966
M

0

3.00

0

1.00

)
s1 55536
SF

MR plot parameters
20.00

4.00
200.000
30103.62
¢.000

0.00
10.620C0
1505.18091

MHz

Hz

cm
cm

ppm

Hz

ppm

Hz
ppm/c
Hz/cm

ppm

——167.462
—162.413

— 90.104
77.210
76.999

76.808
— 67.430

37.953

Cl

5b

o

Ly

.

Fey

FRIY
A

‘IIIIIlllVII|IIIIIIIIITIIIIIIIIIYIIIIIIIIYIFIIlI|l|I|)IIIIlIIIlIIlIIIlITIIIIIIIIIflllYlllllllllllllll

ppm
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7.54686
7.54226
7.53174
7.51606
7.42049
7.40800
7.37826
7.36622
7.35324
7.32980
7.32147
7.31760
7.31406
7.30569
5.65144

5.64725
5.63105
5.62684
5.53337
4.60474
4.59568
4.58360
4.57536
4.49279
4.48924
4.47185
4.46821
4.45080
4.44715
2.46210
2.45806
2.45359

O Y OY O OY M ON Y
0O ™M~ O O
DAYV M Mo O N
<t <¥ M OV O) O
RS A S R L B B B o |
I AN AN AN AN AN AN AN

e P =

Br O
2
(0]
5c

g,
(e
Currert Data Farameters
1
EXPN)
PROCNO
Fl - Zcquisition Parameters
20150430
Ti: 15.54
INSTRUM spect
PROBHD 5 mm QNP 1A/1
PULPROG
TC
SoLVErT
NS
5
SWE
FIDRES
AQ
G
e
CE
2.00000009 sec
u‘ﬂJCEUOJJ sec
Q.01560000 sec
CHANNEL £1
ucl 18
Fl 10.00 usec
L 0.00 @&
3E0L 595.5029930 Mz
F2 - Processing parameters
81 32768
598.6000296 Mz
no
0
0.00 Ez
0
1.00
10 NR plot parazecers
cx
{15
Flp
Fl 5986.00 Ez
F2p -0.500 ppr.
£2 -299.30 Ez
PEMCM 00 ppm/cm
H2lw SCL Bz/em
—
o
~
o
@
)
=
(=

4.095

2.1824
2.0829
0.9850

1.1118
1.0357

1.1785
1.1585

1.2073
1.1987

DL L LR I T T [ L O )

ppm

LSRN L L U B

6

ELTT

T

T

TTT7T

I B 0 G = L O ) L 2 I P L

4

LR I 5 R O 1 S L R R R B

2 0
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ent Data Parameters
RS-2-37-1
2
1

F2 - Ecquisition Parameters

Date_ 20150430

T 16.01

INSTRUM spect

PROBAD 5 mm QNP 1H/1

PULPROG zgpg

T 32768

SOLVENT cDcll

NS 100

DS 0

SH 45045.047 Hz

FIDRES 1.374666 Hz

A5 0.3637748 sec
4096

35} 11.100 usec

DE 6.50 usec

TE 299.0 K

Dl 3.50000000 sec

di 0.03000000 sec

DELTZ 3.40000010 sec

MCREST 0.00000000 sec

MCWRK 0.02500000 sec

Pl 4.80 usec
Ll 0.00 d8
8701 150.5346470 MEz
zz=z==z=== CHANNEL {2 ====s====

CPLCPRG2 waltzl

NUC2 1H
PCPD2 62.00 usec
PL2 120.00 d3
pL12 9.00 dB
PL13 14.00 dB
SFO2 598.6029930 MEz

F2 - Processing parameters
81

65536
F 150.5180994 MHz
WD EM
SSB 0
LR 2.00 Hz
GE 0
BC 1.00
1D N¥R plot parameters
X 20.00 cm
ey 4.00 cm
F1P 200.000 ppm
F1 30103.62 Hz
F2? G.000 ppm
F2 0.00 Hz

PRKCH 10.00000 ppm/cm
HICH 1505.18091 Hz/cm

S = SESRISDBR 3 a3K 3 S
g e ot o et el ot 2 pog p o
(=% w W MM ey NN NN IS ~ e~ 0 e}
1T W A
Br O
7 0
0]
5¢c
I AL i
[lllllllll]llY!lllll EXE L L EE REF T TTTAXSX Tlllllllll|IlIIIlIllIllllllI|‘|Ill|Il!?[l?llllllllllllllllll
ppm 180 160 140 120 100 80 60 40 20
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ppm

Current Data Parameters
RS-2-36-2
EXPNO 1
PROCNO 1

- Acquisition Parameters
E 20150507
9.38
spect
5 mw QNP 1H/1
29
32768
CDC13
16
0
8382.229 Hz
0.255805 Hz
1.9546613 sec
128
58.650 usec
85.21 usec
296.9 K
2.00030000 sec
0.00000000 sec
0.01530000 sec

== CEANNEL fl ====
NUCl lH
Pl 10.00 usec
PL1 0.00 dB

598.602993C MHz

F2 - Processing parameters
32768

598.6000295 MHz
no
0

0.00 Hz
0
1.00

7.63105
7.62771
7.61961
7.61618
7.42582
7.42343
7.41097
7.37295
7.36097
7.35853
7.34813
7.32335
7.32140
7.30941
6.91299

6.90968
6.90152

6.89811
5.65643

5.65216
5.63607
5.63179
5.48254

.57373
4.56582
4.50136
4.49757
4.48039
4.47662
3.83649
2.44546

R
=

1D KMR plo: parameters
CX 20.00
cY 10.00
FLE 16.000
Fl 5986.00
F2P -0.500
F2 -299.30
PPMCH 0.52500
HzCY 314.26501

cm
cm

ppm
Hz

bpr

Hz
ppm/cm
Hz/cm

-2.44095
2.43624
2.20251
2.20038
2.19920
2.17866
2.17652
2,15591
2.15474
1.23851

i

C)———

@]

5d

Integral
2.0471
2.0295
2.0233
1.0000,
2.1242
1.1348
1.0072
12914
1.1345
3.0436

1.0455
1.0735

llll]llIIIIIIIIYIIIIIIIIIII‘IIII[IIIIIllllllllII|IIIIIIIIIIIIIYIIlI]IIIIlIl]I

ppm 8 6 4

T

2

| L8 P I o PR i O G L LB G LR LR

0
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Current
NAME
EXPNC
PROCNO

Data Parameters
RS5-2-36-2

2

1

FZ - AZcquisition Parameters
Date_
Time
INSTRUM

20150507

9.41

spect

5 mm QNP 1H/L

2gpg

32768

DMSC

154

0
45045.047 Hz
1.374666 Hz
0.3637748 sec

50000000 sec
030C0000 sec
40000010 sec
00200000 sec
01530000 sec

[N

oo ow

CHANNEL f1 =====2==

4.80 usec
0.00 dB
150.5346470 MHz

CHANNEL {2 ========
waltz16
18
92,00 usec
129.00 dB
9.00 dB
14.00 4B
598.6029930 Mz

F2 - Processing parameters

65536
150.5189932 MHz
EM

0
3.00 Hz
0

1.00

10 M¥R plot parameters

PRMCH
HeCH

20.00 cm
4.00 em
200.000 ppm
30103.62 Kz
0.000 ppm
0.00 Hz
1¢.00000 ppm/cm
1505.18091 Hz/cm

N o o O N oS MmN S O ~ o
= S8 4 LG Sihey moioy 4o b M B B = =
Ei 0 e 0 00 0 @ ~ W - © [~ O W ~ vy ~
O o w MO NN AN O o ) [ee] L=~~~ o L o
o) O
7 0
o
5d
J ll J e JJ‘ L " oL o
‘l[]I]l‘||||‘|||||||[IIIl]lllllrllYVI|||]f”llllll]llllllllllllll'llTllllllllIIIIIII|||I||||||II||||
ppm 180 160 140 120 100 80 60 40 20
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6L76S" 1
66159T°C
9TysT° ¢
§9CLT T
e8yLT T
9EE6T ¢
S¥S61°¢
§9961°2
8L86T T
6E6E7°C
00797°C
LS8YY°C
19L77°¥
CETST' 7
09897°¥
QETLY'V
Gyees’ v
09Ty8" ¥
GLYSS' Y
69€95° 7
SLLYS"S
Evye9 S
GL8E9°S
98%59°9
0269979
GTe92 L
LT89CL
CLILT L
ELELT L
0660€°L
€59TE" L
L91Ce L
€67Ce L
8697¢°L
TELSE™L
TL6SE L
S9TLE"L
192LE"L
0v907°L
SL8TT L
6600L°L

T e N

wudd

5e

62 Hz
Hz

5602

0 use:

spect
GrE - 1E/1
530228 sec
228
9.600 use:
6.50
300.6 X
300000 se:

I8

13

vameters

S

t plot pa

= 69%6C'1
— 0911

= LLT0'T

———t e

~U8PT T

= 67¢T°T

=2rc:

~J800"T

S18¢'1
=6880°C

\J48€E°¢C
Huuvmﬂmw.m
N\g000°T

Texbajur
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138.770
137.207
126.491
126.029

125.959
77.241
77.029

128.672
125.609
76.801
67.088
37.981

ppm
167.807
—159.152
— 89.273

Z - Xcquisition Parameters

20150612

10.46

spect

S mm QNP 1H/1

Z9pg

32768

foivesk]

150

0

45045.047 Hz

1.374666 Hz X

0.3637748 sec

2048

11.100 usec

6.50 usec

301.8 X
3.50030000 sec S
0.03C20C0C sec \
3.40C00010 sec
0.00C9000C sec N / (@)
0.01500000 sec

@]

== CRANNEL fi ===zz=z==z
13¢

4.80 usec

0.00 dB 5e

150.5331418 MEz

CHANNEL f2 ========
waltzlf
14

92.00 usec
120.00 dB
9.00 dB
14.00 @B
598.6029930 Mdz

2ssing parameters
65536

SF 150.5280926 MHz
i EM
0

3.00 Hz
0
1.00

10 N/R plot parameters
; 20.00 cm

4.00 cm
200.000 ppn ] L J
30103.62 Hz 2 | "

.000 ppm

0.0C Hz [Il|llllII|IIllllllllfllllllllllllll\III]IIIIIIIIIII|III1IIIIIIIIIIIII!IIIII\III‘IIIIIIIII]IIIIIIIII

o ppm 180 160 140 120 100 80 60 40 20

10.90¢
1505.18091 Ez/cm




ppm

ate, 20150612

5389.262 Kz

€.256020 Kz
1.3530028 sec

512

59.600 usec
6.50 usec

K

l 53LESCQG sec

2000009 sec
‘l"lECfJCM se¢

WNEL fL =

10

10.90 usec
0.00 ¢B
3§.0032923 WHz

3 parameters
32768
6000306 ¥HZ
EX
q
0.20 Kz
2

1.00

parausters

3426501 Eziem

7.34991
7.34798
7.34606
7.33624
7.33509
7.32305
7.32033
7.30915
7.30816
7.30677
7.29306
7.28101
7.24016
7.20802
7.19473

5.34481
5.34018
5.32431
4.85907
4.33674
4.33468
4.32778
4.32582
4.24772

L

4.24403
4.22669
4.22299
2.92206
2.90889
2.89931
2.89576
2.88670
2.56100
2.55191
2.54801
2.53843
2.:52531,
2.05952

2.05702
1.23987

e I

5f

Integral

7.2944
3.0000

1.0152
1.0561
1.2357
1.1850

2.2558
23357

1.0226
1.0665

[Trrrrrrrrerrroerrrrog

ppm

0 SR P I B L L L L LR

6

LI R e I e =

4

LI 2 A L L B L L B L

0




isition Parameters

11.30
spect
5 QNP 1H/1

£.80 usec
.00 dB
150.5331418 mHz

waltzlé
1H
92.00
120.00
00 dr
00
20

9
14
98.6029930 MHz
FZ - Processing parameters
65336
150.5180933 MHz

3]
=

0
3.00 Hz

1T ¥R plot

1C.0C000
1505.18091

ppm
_—167.799
TTT——166.747

128.568

128.391

128.301

N—126.395

126.040

—— 90.448

77.212
77.000
76.788
76.720

— 66.622

38.443

S 37807
— 33.404

5f

. . I

LML L L L L L L L LB L SR B B L

ppm 180 160 140
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80

60

40

20
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Currert Data Farameters
RAME RS-2-27-1
EXPNO 1,
FROCTIO 1

Acquisition Parameters
20150422

b 16.54

TNSTRVY spect

PROBHD 5 mm QNP 1E/L

PULPROG 29
™ 32768
SOLVENT cocll
16

)

3389.262 Mz
0.256020 Hz
3.9530228 sec
512

59.600 usec
6.50 usec

298.1 ¥
2.00000000 sec
£.90000000 sec
€.21500000 sec

HANNEL £l =
14
10.00 usec
B 0.0C dB
SFCI 598,0029930 MHz

F2 - Frovessing parameters
SI 12768
5936000304 MEz
ne
0
¢.0G Hz
]

1.00

10 MR plot parameters
cx 2

0w
oY 10.00 em
Flp 10.000 ppm
Fl 5986.00 Bz
F2p -0.500 ppm
F2 -299.30 Hz
PRMCH 9.52500 ppm/em
HICY 314.26501 Bz/ea
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ppm

Current Data Parameters
R§-2-27-1

EXPNC
PROCNO

= RO -

__—168.666
T——167.609

F2 - Acquisition Parameters

Date_ 20150422
Time 16.56
spect
5 mm QNF 1H/1
2gpg
32768
°oC13
6144
0

45045.047 Hz

1.374666 Hz

——138.926

128.605

TT—~—126.036

87.943
77.210
76.998
76.786
76.548

— 66.924

37.744
— 16.471

i
TT—~— 6.482

(.3637748 sec
4096

295.4 K
1.56000000 sec 0
0.03000000 sec

3 J0010 sec
3 000 sec 7 0

0.01500000 sec

oLt 0.00 6B 5
SFO1 150.5346470 MHz L g

waltz16

1H
92.00 usec

F2 - Processing parameters
I 65536

SF 150.5180945 MHz
WD M
) 0

LB 3.00 Hz
GB 0

BC 1.00

1D MR plot parameters

X 20.00 cm

Cy 4.00 cm
200.000 ppr

30103.62 Hz L

I's

.

J

o e

P 0.000 ppm
.00 Hz

Mo omom

g

b 1¢.9C000 ppm/cm
o 1505.18091 Hz/em ppm

3 g e B e

180

-
[

| D S O 2 T PR S e

160

TT T T T T 17T

140

L 720 P O N i B

120

100

80

[I!lIIIIIIIIIIIIIII[IIIIII||IIIIII(TIII[IIIIITIII’IIIIIIIITI

60 40 20
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ppm

7.39172
7.39099
7.38921
7.38837
7.37680
7.37531
7.36352
7.36203
7.35145
7.34999
7.34740
7.33736
7.31094
1..29972
7.29910
5.49364
4.86575
4.86409
4.33287
4.33111
4.32379
4.24154
4.23783
4.22053
4.21678
2.09870
2.07826
2.07602
2.07474
2.07261
1.86382
1.79566
1.79198
1.77982
1.32623

.30415
1.30224
1.29937
1.28332
1.28047
1.27839
1.26210
1.25724
1.17566

F2 - Acquisiticn Parameters

Date_ 20150424

Time 10.35

INSTRUM spect

PROBHD 5 mm QN® 1H/1

PULPRIG 25

bl 32768

SOLVENT [0y 0¥}

NS 16

D5 ¢

S 8389.262 Hz

FIDRES 0.25602C Hz

A 1. 9530‘25 sec

RG 12

by ,GCL‘ usac

0E 6.5C usec

TE L°6A‘ K

Dl 2.00000000 szc

MCRIST .0020000C sec

MCWRK 0.02500000 sec
CEANNEL

L 10.00 usec h

srel $98.6022930 Mz O
Processing parameters
32769 J
598.6000306 Uz
: i 0
' : o) - :

0.00 dz
Q

1.00

1D WR plot parameters
20.00 cn
10.00 em

10.000 ppn )

5986.00 Nz

-0.500 ppm

-299.30 Kz

0.52500 ppm/em

3:4.26501 ¥2/cm

lL LWJ - ~

— ~ (gl aa] (cel(fs) ofcafen [~ o
o wn =2} < [ [ (2] E=aY [Fal (=}
= — [ o~ f=Y[¥s] o |[ov |oa | o
@ (== — ) [ = =3 (=3 =1 o
) - - - - - . . . . .
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g 5% 9 m mam; LI e i e Sl e
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Current Data Parameters 5 jad Ll R @ e FRbs Ao = YRR ORHCN, [CRCR
NAME R§-2-32-1
EXPNC 2
DROCNO 1
F2 - Acquisition Darameters
Date_ 20150424
Time 16.37
INSTRUM spect
PR0BHD S mm QNP IH/L
PULPROG zgpg
™ 32768
SCLVENT CDC13
NS 558
DS 0
Sive 45045.047 Hz
FIDRES 1.374666 Hz
20 0.3637748 sec
RG 4096
DiY 11,100 usec
DE 6.50 usec
TE 297.5K
D1 3.50000000 sec O
all 0.03000000 sec
DELTA 3.40000010 sec
MCREST 0.00000000 sec / O
MCWRX 0.01520000 sec
0)
======== CHANNEL fl ========
NUCL 13¢
Pl £.80 usec
PLI 0.00 dB 5h
SFCL 150.5346470 MHz
CPDPRG2 waltzl6 " ek
Nuc? 1H ¥
BCPD2 92.00 usec
PL2 120.00 aB
PL12 2.00 dB
PL13 14.00 ¢B
SFG2 598.6029930 MHz
#2 - Processing parameters
ST 65536
SF 150.5150966 MHz
WDW EM
SSB 0
L3 3.00 Hz
GB 0
BC 1.00
iD NMR plot parameters
CX 20.00 cm
CY 4.00 cm
Plp 200.000 ppm | l
F1 30103.62 He -
F2P .000 ppm 101
Fz l O'OOHZ [llllI!lllllllllll]|ll¥[IIllllllllllllYT‘[ll1lllllTIIIIIIIIIllllVlI!IIIIIIIIIlIlllllllll|ll|l|ll‘ll|ll
PPMCH 0.20000 ppm/cm
oo 150518001 Hufem ppm 180 160 140 120 100 80 60 40 20
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RS-2-40-1
il

F2 - Acquisition Parameters

Date_ 20150507
Time 10.14
INSTRUM spect
PRCBHD S mm QN?  1H/1
PULPROG 23
) 32768
CpCll
18
0 e A
% R
8382.229 Ez o

w1

0.255805 Ez
1.9546613 sec
9,650 7 0

9
2
2.0000

==z===== CEANNEL fl ========

1H
Pl 10.00 usec
PL1 0.00 dB
SFOL 598.6029930 MHz

F2 - Processing parameters

SI 32768
598.5000303 MHz
no
0
L2 0.0C Ez
G2 0
BC 1.00

1D MMR plot parameters

X 20.00 cm
CY 8.00 cm u
F1P 10.000 ppm

.
-

F1 5986.00 Hz

F2P -0.500 ppm

F2 -299.30 Hz

PPMIM 0.52500 ppm/cm

HZCK 314.26501 Hz/cm
sy T~ | o~ ey > |en (el B A | ' |oo
o o[ |o <t o [0~ <t [ |t =
B < [ |© — T [ Ve O [ o N~
2 NN o o (=t | =1 lasd il ™[
5 NN | — — | [ | o |
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urrent Data Parameters
E RS-2-40-1
LPNO 2

FROCNO 1
Acquisition Parameters
20150507
10.16
RUM spect
PRCEED 5 rm QNP 1H/1
PULPROG zgpg
™ 32768
SOLVENT DMSO
NS 102
LS 0
St 45045.047 Hz
FIDRES 1.374666 Hz
A0 0.3637748 sec
RG 4096
Dis 11.100 usec
DE 6.50 usec
TE 298.1 K
ol .50000000 sec

03000000 sec

> o C

DELTZ 40000010 sec
MCREST 0.00000000 sec
MCERE .01500000 sec

== CHANNEL f1 ========

waltzlf
1H
92.00 usec
120.00 dB
2.00 dB
14.00 dB
598.6029930 MHz

F2 - Processing parameters

ST 65536
SF 250.5180973 Mz
! EM
0
3.00 Hz
3 0
PC 1.00
10 MMR plot parameters
X 20.00 em
CY. 4.00 cm
Flp 200.000 ppm
Fl 30103.62 Hz
F2P 0,000 ppm
F2 0.00 Hz
PPICH 10.00000 ppm/cm

{ZCH 1505.18091 Hz/em

o o~ o Hwo N NN N o~ o o ™
O~ <+ o~ o~ — O o o~ O < 0 o~
g N = q B o RmER g =5 T &G
Et ™ oo @ oL ~ 0~ Www WO ~ 0 oo
o~ w0 M NN~ @ [~ [~~~ O ™ I
@)
7 o
0]
5i
& L
[ L , —
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Curvert Data Parameters
% 292

NAME $-2-59-1
EXPND 1
FROCNO 1

PULIROG z
6

Bz

sac

Lsec
usec
5K

250000000 sec
1.00000000 sec
0.C1500000 sec

BEFUSZ25UES

essing parameters
2768

53¢.5999249 Mz

1D NMR plot parameters

£x 20,00 em
12,00 e
10.000 ppr

5966.00 H2
0.500 ppm
299,30 Ez

9.52500 ppe/em

24.26495 Kziem

N LD v <F OO v~ O <PLO <P <HI<H OO <P U)DLD O O
ONM- WO N HF AN O N e <O OO LN < 00 WO I~ i 00w
D<A NONNDHO PO HONLNHO PN MM O
= W <F A NN OO OND<HMN OO0 WO PN LMo
8-: HH<H O M ANOOOO AP ON D H<P<HOINANNNN
[l e S il Sl N U MU RNV TRV BN Ve LS R S IS LS LIRS RS RS USRS S S e B o B e BN o B e B o
\ J
J . .
— i |LO) (o) el o L
© o) | = ™~ (¥l o~y
=8 fa i f= o t=} [¥s} o
3 — | fe) L= ~— D
5 S — — o~ <t

2.20903
1.68610
1.67577
1.11544

1.1169

2

1.0542

0.96047
0.95569
0.95350
0.95212
0.94697
0.94627
0.93993
0.93510

1.1605
3.2302
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6

4

2
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ent Data Parameters
RS-2-5%9-1

2
N0 1

F2 - Acquisition Parameters

20150526

14.30

spect

S mm QNP 1E/1
zgpg

299.7
.50062000
.03000000
.40000010
00069000
.01560000

DO o D

waltzl6
1H
92.00
120.00
2.00

558. 60

85536
.5181001
EM

=

15

=

30103.62

10.0
1505.1

CEANNEL f1 ====

CEANNEL f2 ====

MHz

- Processing parameters

MHz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm

1l Hz/cm

L o w0 = o u - N Do L [ K =2} =
o3 - = ™ (=) on — O O\ 00 wy =~ O o
g & & S& ]a& S NSESa = = % ‘a9
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O
7 0
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ppm
4.18737

7.34054
7.33577
732505
7.32353
2.27657
2.27199
2.26747
2.03242
2.01035
1.98785
1.51367
1.51163
1.51064
1.50076
1.49233
1.48805
0.95337
0.94528
0.93329
0.79419
0.78622
0.78040
0.77488
0.76651

(=2}
—t
oo
(=g
m
l\

- Acquisition Parameters
20150515
11.38
spect
5 mm QNP 1H/1
g9
33556
¢DC13

7.24028
5.49228
5.48798
5.47183
5.46755
4.98640
4.30020
4.29123
4.27910
4.27011
4.22929
4.22631
4.20843
4.20541

1.984 Hz
84360 Kz (o)

52.400 usec Cl

298.6 K 5k
2.00000000 sec ~ -
0.0000000C sec
0.01500000 sec

L fl =

1H
10.00 usec
0.00 dB

6025916 MHz

- Processing parameters
32768

.6000303 MHz
no
0

0.00 Hz
0
9.10

u
o
o

D ¥R ploc parameters
20.00 cm
10.00 cm

10.000 ppre
5986.00 Hz “
20.500 ppm _J

-299.30 Hz
1 £.52500 ppm/cm
BZCH 314.26501 Hz/em

2

}

"

¥
1
5
2
2

]

1.0100
1.0167
1.3630
1.4183
1.2245
1.3092
1.1025
1.1657
3.1631
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nt Data Parameters
RS-2-51-1

2
NO 1

- Acquisition Parameters

20150515
11.43
spect

5 mm QNP 1H/1
29p9

12768

CDC13

104

0

43045.047
1.374666
0.3637748

4096

12.100

6.50

299.8
3.50060000
0.030G0000
31,40000010
¢.Cd0C0000
0.01500000
CERNNEL fi ====

MHz

) - Processing parameters

£5536
150.5180966
M

0

3.00

0

1.00

13 W¥R plot parameters
20.00

4.00
200.000
30103.62
0.000

0.00
15.00000
1505.18091

MHz

Hz

cn
cm
bpr

Hz

pom

Hz
pom/cm
Hz/cm

ppm
_——168.837
167,273

137.462
—134.074

_—128.777
= 127.:392

— 87.812

77.214
77.001
76.789
75.753

e

— 66.810

— 37.715

— 16.469

o

Cl

_—

L1

=

[TITTTTTLE [ FPLEEGE LY

LU A I L

ppm 180 160 140

120

100

80

60

40

20
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ior Parameters
20150616
7.55
spect
5 mn QNP 1AL

0.09000000
2.01500000 sec

s L

10.00 usec
2.00 dB
$95.,6029930 1052

ing parameters
32748
598.£000304 MHz

0.00 #2

parameters
20.00 cm
LD.DG cn

ppa/en
Hzfom
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Current Data Parameters
NAME RS-2-117-4
EXPNG 1
PROCHO 1

FZ - Acquisition Parameters

Date_
Tine
INSTRUM
PROBHD
PULPROG
™
SOLVENT
NS
S
SWR 9541.984 Fz
FIDRES €.291198 Ez
AQ 1.7170932 sec
RG 512
o 52.400 usec
CE 6.50 usec
TE 297.8 K
Dl 2.00000000 sec
MCREST 0.0060000D sec
MCWRK 0.01500000 sec
CHANNEL f1
12.30 uses
3.00 @B
598.5028145 tHz O

- Processing parameters
32768 7 o)

538.5000283 Ma2

no
0
0.00 32
; O
1.00
1D MR plot parameters O
cx 20.00 cm
or 10.00 ca 7
Flp 10.000 ppa
Bl 5985.00 Hz \ J
£2p
FZ 99.25
PPMCH ) SHSOU ppasen
HITH 314.2124¢ Hz/em
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%2 - Ecquisition Parameters

Date_ 20151102
i 12.43
b spect
5 mn QNP 1H/1
2909
32768
Coel3

262
0
45045.047 Hz J
1.374666 Kz ‘ .
0.3637748 sec I
4096
11.200 usec
6.50 usec

299.0 X
3.50000000 sec O
0.03020000 sec
2.40000010 sec
0.00090000 sec 7 (@]
0.01500000 sec o
(@]
CHANNEL f1 ==ssmsz= \\\\\\//’,,/>\\\
: (@]

13¢
4.80 usec
0.00 dB 7
150.5094992 MHz
CHANNEL f2 ========
waltzl6 J
1H | e 1
92.00 usec
120.00 dB
9.00 dB
14.00 dB
598.5029925 MHz
F2 - Processing parameters
ST 65536
SF 150.4929487 MHz
WDk EM
SSB 0
LB 3.00 Hz
GB 0
BC 1.00
1D W4R plot parameters
CX 20.00 cm
&Y 4,00 cm
£1p 200.000 ppm [ L I
Fl 30098.59 Hz .. N - hinand o Uy ” -
F2p £.000 ppm ’ 113
Fz OOUHZ (IIIIIIIII](III!IIII||I||IIIlIIIll|lIIlI|IIIIIIIllIIIII|lll|llllIIIIIII]IIIIIIITIII(IIII!IIVII?!IIIII
DPMCM 10.C0000 ppm/cm

HZCH 1504.92944 Hz/cm ppm 180 160 140 120 100 80 60 40 20
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