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General considerations

Melting points were determined on a Yanagimoto Melting Point Apparatus and are uncorrected. Infrared (IR)
absorption spectra were recorded on a SHIMADZU FTIR-8400S spectrophotometer. 'H and '3C NMR spectra were
measured on a JEOL JNM-ECAS500 ('H: 500 MHz, '3C: 125 MHz) or JEOL JNM-ECA400, a JEOL AL-300 (‘H: 300
MHz, '3C: 75 MHz) instrument with chemical shifts reported in ppm relative to the residual deuterated solvent. Solid '*C
NMR spectra were measured on an Agilent (Chemagnetics) CMX 300MHz Infinity NMR spectrometer ('3C: 75 MHz) at
room temperature. A dipolar decoupled (or the direct detection) magic angle spinning method was used with the magic
angle spinning frequency of 5 kHz, and the methine carbon signal of adamantane (38.5 ppm relative to Me4Si) was used
as an external reference. The mass spectra (MS) were measured on a JEOL JMS-S3000 (MALDI), or a JMS-700 (EI)
instrument. Yield refers to isolated yields of compounds greater than 95% purity as determined by '"H NMR analysis. 'H
NMR and melting points (where applicable) of all known compounds were taken. All new products were further
characterized by high resolution mass spectrum (HRMS). HPLC analyses were carried out using a JASCO LC-2000Plus
system (HPLC pump: PU-2080, UV detector: MD-2018) equipped with Daicel CHIRALPAK AD-3 and ID, IE columns.
All optical active compounds are detected by 254 nm wavelength absorption unless otherwise noted. Optical rotations were
measured on a JASCO polarimeter P-1030.

The immobilized Burkholderiacepacia lipase, IM (PS-IM), supplied by Amano Enzyme Inc., and MPS2, MPS3 and
MPS4, supplied by Taiyo Kagaku Co. Ltd., were used without further purification. Kanto silica gel 60N was used for

column chromatography.

Preparation and structure determination of V-MPS2, V-MPS3 and V-MPS4

Because V-MPS is sensitive to moisture and oxygen, the preparation of V-MPS was slightly modified after the
publication of ref. 4c, and the detail is shown below in which all procedure should be operated under anhydrous conditions.
MPS (6.3 g), placed in a 2 L-round bottomed flask with an inlet adapter with a 3-way stopcock, was dried in an oven at
150 °C for 12 h, and then the flask was immediately evacuated under reduced pressure (1.0 mmHg) while being cooled
down to room temperature over 2 h. This flask was back-filled with argon, to which were added O=V(OSiPhs); (6.7 g, 7.5
mmol) and anhydrous benzene (500 mL) in this order. The reaction mixture was stirred at reflux for 8 h in an argon
atmosphere (this process can be conducted by using anhydrous toluene instead of benzene at 80 °C for 8 h), cooled down
to room temperature, and concentrated under reduced pressure. The flask was back-filled with argon, and the crude product
in the same flask was further dried under reduced pressure (1.0 mmHg) at room temperature for 1 h. After backfill with
argon gas, the precipitate was quickly transferred into a centrifuge tube, and the tube was sealed with a rubber septa. A 1:4
mixture of anhydrous hexanes and anhydrous CH>Cl, (total 30 mL) was added, and the mixture was rigorously shacked
for 5 min and centrifuged at 3000 rpm for 10 min. The supernatant was discarded using a cannula under the pressure of
argon gas. This process was repeated 5 times, and a similar process was performed using anhydrous CH;CN (30 mL), and
the residue was dried under reduced pressure (1.0 mmHg) at room temperature for 12 h to give V-MPS (5.3 g) as an off-
white powder.

V-MPS2 (5.0 g) was prepared from MPS2 (5.0 g) and O=V(OSiPh;); (5.4 g, 6.0 mmol) according to the

abovementioned procedure. V-MPS3, prepared in ref. 4c, was used.
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V-MPS2 and V-MPS4 were subjected to the Brunauer—-Emmett-Teller (BET), Barrett-Joyner—Halenda (BJH),

inductively coupled plasma (ICP), and elemental analyses, and the results are summarized in Table 1.

Solid state 1°C NMR of MPS4 and V-MPS4
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Comparison of liquid state *C NMR of O=V(OSiPhs)s with solid state 3C NMR of O=V(OSiPhs)sand that of [V-
MPS4] - [MPS4].
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Preparation of racemic substrates (1 and 2)
The known compounds [(+)-1i,' (£)-1j,' (£)-1k,! (¥)-2a,' (+)-29,! (¥)-2h,! (£)-2I? and 2-[2-(2-methoxyethoxy)ethoxy]ethyl
4-methylbenzenesulfonate’] were prepared according to the reported methods, and unknown compounds were prepared as

follows.

3,5-Di(naphthalen-2-yl)benzaldehyde (5b)

Under an argon atmosphere, to a solution of 3,5-dibromobenzaldehyde (0.50 g, 1.89 mmol), naphthalen-2-ylboronic acid
(0.98 g, 5.7 mmol), 2M Na,COj3 (7.6 mL, 15 mmol) and THF (20 mL) were added PdCl(dppf)*CH,Cl,(0.31 g, 0.38 mmol)
at room temperature. After stirring at 50 °C for 3 days, the reaction mixture was quenched with 1M HCI followed by the
extraction with EtOAc. The combined organic layers were washed with brine, dried over MgSOs, and evaporated in vacuo.

The residue was purified by column chromatography (hexanes/EtOAc = 20:1) to give 5b (0.62 g, 91 %) as a white solid.
OO Mp 162-163 °C. '"H NMR (500 MHz, CDCls) § 10.23 (s, 1H), 8.33 (t, J = 2.0 Hz,

CHO 1H), 8.24 (d, J=2.0 Hz, 2H), 8.19 (d, J=2.0 Hz, 2H), 8.00 (d, J = 8.0 Hz, 2H), 7.96

O (dd, J=17.0, 2.0 Hz, 2H), 7.92 (dd, J = 7.0, 2.0 Hz, 2H), 7.87 (d, J = 2.0 Hz, 1H),
7.85 (d, J = 2.0 Hz, 1H), 7.58-7.51 (m, 4H); 3C NMR (125 MHz, CDCl;) § 192.3,

O 142.7, 137.6, 137.0, 133.6, 132.9, 132.2, 128.8, 128.3, 127.7, 127.4, 126.6, 126.4,
0 126.2, 125.2; IR (neat) v 1695 cm™'. HRMS (ESI) m/z calcd for Cy;H;sNaO

[(M+Na)*]: 358.1353. Found: 358.1352.

3,5-Bisundecyloxybenzaldehyde (5e)
Under an argon atmosphere, to a mixture of 3,5-dihydroxybenzaldehyde (0.20 g, 1.5 mmol) and K,COs3 (0.87 g, 6.3 mmol)
in DMF (4 mL) was added 1-iodoundecane (1.3 mL, 5.4 mmol) at 65 °C. After stirring at the same temperature for 3 h, the
reaction mixture was quenched with H,O followed by the extraction with Et,O. The combined organic layers were washed
with brine, dried over MgSOs4, and evaporated in vacuo. The residue was purified by column chromatography
(hexanes/EtOAc = 20:1) to give 5e (0.59 g, 91 %) as a pale yellow oil.
"H NMR (500 MHz, CDCl3) 8 9.88 (s, 1H), 6.97 (d, J = 2.0 Hz, 2H), 6.68 (t, J =2.0
nCq4Hp30 CHO Hz, 1H), 3.97 (t, J = 7.0 Hz, 4H), 1.78 (quint, J = 7.0 Hz, 4H), 1.45 (quint, J =7.0
Hz, 4H), 1.36-1.24 (m, 28H), 0.88 (t, J = 7.0 Hz, 6H); '*C NMR (125 MHz, CDCl5)
8 192.0, 160.7, 138.3, 108.0, 107.5, 68.4, 31.9, 30.0, 29.5, 29.3, 29.1, 26.0, 22.7,
14.1; IR (neat) v 1728 cm™!. HRMS (ESI) m/z caled for CyoHs O3 [(M+H)':
447.3829. Found: 447.3832.

OnCq4Hz3

3,5-Bis(2-(2-(2-methoxyethoxy)ethoxy)ethoxy)benzaldehyde (5f)

Under an argon atmosphere, to a mixture of 3,5-dihydroxybenzaldehyde (0.50 g, 3.6 mmol) and K»COs (2.0 g, 14.5 mmol),
and potassium iodide (60 mg, 0.36 mmol) in DMF (10 mL) was added 2-[2-(2-methoxyethoxy)ethoxy]ethyl 4-
methylbenzenesulfonate® (2.3 g, 7.2 mmol) at room temperature. After stirring at 80 °C for 13 h, the reaction mixture was
evaporated in vacuo. The residue was purified by column chromatography (CH>Cl,/MeOH = 20:1) to give 5f (1.5 g, 93%)

as a colorless oil.
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'H NMR (500 MHz, CDCl3)  9.86 (s, 1H), 7.00 (d, J = 2.0 Hz, 2H), 6.74 (t, J = 2.0

\fo/\ﬁo CHO  Hz 1H), 4.14 (t, J = 4.5 Hz, 4H), 3.85 (t, J = 4.5 Hz, 4H), 3.72 (t, J = 4.5 Hz, 4H),
3.66 (t, J = 4.5 Hz, 4H), 3.63 (t, J = 4.5 Hz, 4H), 3.53 (t, J = 4.5 Hz, 4H), 3.35 (s,

o 6H); *C NMR (125 MHz, CDCl3) § 191.7, 160.3, 138.3, 108.3, 108.0, 71.9, 70.8,

\fo/\ﬁ 70.6, 70.5, 69.5, 67.8, 58.9; IR (neat) v 1697 cm™'. HRMS (ESI) m/z calcd for

C21H34NaOyg [(M+Na)']: 453.2094. Found: 453.2095

4-Hydroxymethylbenzaldehyde (6)

Under an argon atmosphere, sodium borohydride (70 mg, 1.9 mmol) was dropwise added to a solution of
terephthalaldehyde (1.0 g, 7. 5 mmol) in a mixture of EtOH (12 mL), H>O (0.60 mL), and THF (18 mL) at 5 °C over a
period of 30 min. After stirring at 0 °C for 10 h, the reaction mixture was neutralized with 1M HCI to about pHS, and the
product was extracted with EtOAc. The combined organic layers were washed with brine, dried over MgSO4, and
evaporated in vacuo. The residue was purified by column chromatography (hexanes/EtOAc = 1:1). to give 6 (0.76 g, 75%)
as a white solid

Mp 39-40 °C. 'H NMR (500 MHz, CDCl3) & 10.0 (s, 1H), 7.90 (d, J = 8.0 Hz, 2H),

CHO 7.55 (d, J = 8.0 Hz, 2H), 4.82 (d, J = 6.0 Hz, 2H), ; 3C NMR (125 MHz, CDCl3) 5

Hoﬁ 192.0, 147.7, 135.6, 130.0, 126.9, 64.5; IR (CHCl3) v 3350 cm!, 1689. HRMS (ESI)
m/z caled for CsHoO [(M+H)']: 137.0597. Found:. 137.0597.

4-Undecyloxymethyl benzaldehyde (7c)

Under an argon atmosphere, triethylsilane (1.4 mL, 8.7 mmol) was dropwise added to a mixture of 6 (1.0 g, 7.2 mmol),
l-undecanol (2mL, 8.7 mmol) and FeCl; (60 mg, 0.36 mmol) in CH3NO; (36 mL, 0.2 M) over a period of 5.5 h at room
temperature. After stirring at the same temperature for 6 h, the reaction mixture was extracted with EtOAc. The combined
organic layers were washed with brine, dried over MgSQy, and evaporated in vacuo. Then, MnO, (12.5 g, 0.15 mol) was
added to a solution of the residue (7.24 mmol) in CH>Cl, (36 mL, 0.2 M) at 0 °C. After stirring at the same temperature for
12 h, the reaction mixture was filtered through a Celite pad, and the eluent was evaporated in vacuo. The residue was
purified by column chromatography (hexanes/EtOAc = 7:1) to give 7¢ (2.30 g, quant) as a colorless oil.

"H NMR (500 MHz, CDCls) § 10.0 (s, 1H), 7.87 (d, J = 8.0 Hz, 2H), 7.51 (d, J = 8.0
Hz, 2H), 4.58 (s, 2H), 3.50 (t, J = 7.0 Hz, 2H), 1.64 (quint, J = 7.0 Hz, 2H), 1.38-
CHO 1.26 (m, 16H), 0.88 (t, J = 7.0 Hz, 3H); '*C NMR (125 MHz, CDCl5) § 192.0, 146.0,
nC11H23O\/©/ 135.6, 129.9, 127.6, 72.1, 71.0, 31.9, 29.7, 29.6, 29.5, 29.3, 26.2, 22.7, 14.1; IR
(CHCl3) v 1705 cm™'. HRMS (ESI) m/z caled for CioH3,02 [(M+H)']: 291.2318.

Found: 291.2319.

4-Dimethoxymethylphenyl methanol (8)
Under an argon atmosphere, to a solution of HCI in MeOH (10 %w/w, 53 mg (0.15 mmol) was added to a solution of 6
(0.10 g, 0.72 mmol), HC(OMe); (0.59 mL, 5.4 mmol) in MeOH (1.2 mL, 0.6 M) at room temperature. After stirring under

reflux conditions for 12 h, the reaction mixture was quenched with NaHCO; to make the mixture neutral. The reaction
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mixture was filtered and the filtrate was evaporated in vacuo. The residue was purified by column chromatography
(hexanes/EtOAc = 1:1) to give 8 (0.10 g, 77%) as a colorless oil.

"H NMR (500 MHz, CDCl;) § 7.44 (d, J = 8.0 Hz, 2H), 7.37 (d, J = 8.0 Hz, 2H),
5.39 (s, 1H), 4.71 (d, J = 6.0 Hz, 2H), 3.32 (s, 6H) ; '3*C NMR (125 MHz, CDCl;) &
141.1,137.5,126.9, 126.8, 102.9, 65.1, 52.6 ; IR (CHCl3) v 3415 cm™!. HRMS (ESI)
m/z caled for CioH14NaO; [(M+Na)*]: 205.0834. Found: 205.0835.

OCHs

OCH,
HO

4-(2,5,8,11-Tetraoxadodecyl)benzaldehyde (7d)

Under an argon atmosphere, sodium hydride (210 mg, 5.27 mmol) was added to a mixture of 8 (0.80 g, 4.4 mmol), 2-[2-
(2-methoxyethoxy)ethoxy)ethyl 4-methylbenzenesulfonate® (1.68 g, 5.3 mmol) and potassium iodide (73 mg, 0.44 mmol)
in THF (29 mL) at 0 °C. After stirring under reflux conditions for 1 h, the reaction mixture was quenched with 1M HCI
and evaporated in vacuo. The residue was purified by column chromatography (hexanes/EtOAc = 1:5) to give 7d (1.18 g,
95%) as a red oil.

'"H NMR (500 MHz, CDCl5) § 10.0 (s, 1H), 7.87 (d, J = 8.0 Hz, 2H), 7.51 (d, J =

CHO 8.0 Hz, 2H), 4.65 (s, 2H), 3.71-3.53 (m, 12H), 3.37 (s, 3H); '*C NMR (125 MHz,

\f /\/]/0\/©/ CDCl) 6 192.0, 145.5, 135.7, 129.9, 127.7, 72.5, 71.9, 70.6, 70.5, 70.0, 59.0; IR

© 3 (CHCl3) v 1694 cm™!. HRMS (ESI) m/z caled for CysH2,NaOs [(M+Na)*]:305.1356.
Found: 305.1359

1-(3,5-Di(naphthalen-2-yl)phenyl)but-2-en-1-ol [(£)-2b]
0.59 g, 96% yield, a 1:1 mixture of (E)- and (Z)-isomers: Prepared from 5b (0.55
g, 1.53 mmol), 1-propenyl magnesium bromide (0.5 M in THF; 4.6 mL, 2.3 mmol)
OH and THF (15 mL) according to the method for the synthesis of (+)-2e.

OO = "H NMR (500 MHz, CDCl5) & 8.15 (s, 2H), 7.98 (d, J = 8.5 Hz, 2H), 7.95 (s, 1H),
O 7.95 (d, J = 8.5Hz, 2H), 7.90 (d, J = 8.5 Hz, 2H), 7.85 (d, J = 8.5 Hz, 2H), 7.78
(dd, J = 8.5, 2.0 Hz), 7.56-7.50 (m, 4H), 5.96-5.73 (m, 2.5H), 5.37 (dd, J = 7.5,
O 2.5 Hz, 0.5H), 1.90 (dd, J = 6.5, 1.5 Hz, 1.5H), 1.79 (d, J = 5.5 Hz, 1.5H); 1*C
O NMR (125 MHz, CDCl3) 6 145.0, 144.7, 142.1, 142.0, 138.4, 133.6, 133.6, 132.8,
132.7,128.5, 128.2, 128.0, 127.6, 126.9, 126.3, 126.0, 125.8, 125.6, 124.3, 124.0,
75.4, 69.6, 17.8, 13.5; IR (neat) v 3408 cm'. HRMS (ESI) m/z caled for

C30H24NaO [(M+Na)']: 400.1818. Found: 400.1822.

1-(4-((Undecyloxy)methyl)phenyl)but-2-en-1-ol [(£)-2c]
OH 97 mg, 89 % yield, a 1:1 mixture of (E)- and (Z)-isomers, a colorless oil: Prepared
_— from 7c (96 mg, 0.33 mmol), 1-propenyl magnesium bromide (0.5 M in THF;
0.99 mL, 0.50 mmol) and THF (1.7 mL, 0.2 M) according to the method for the
NC1 1 H230
synthesis of (+)-2e..
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"H NMR (500 MHz, CDCl;) § 7.37-7.31 (m, 4H), 5.75-5.58 (m, 2.5H), 5.16
(dd, J=6.0,3.5 Hz, 0.5H), 4.49 (s, 2H), 3.45 (t, = 7.0 Hz, 2H), 1.81-1.72 (m,
4H), 1.60 (quint, J = 7.0 Hz, 2H), 1.35-1.20 (m, 16H), 0.87 (t, J = 7.0 Hz, 3H) ;
13C NMR (125 MHz, CDCL3) & 143.0, 142.7, 138.1, 138.0, 133.7, 133.0, 128.0,
127.9, 127.6, 126.5, 126.2, 126.0, 75.2, 72.7, 70.6, 69.4, 32.0, 29.9, 29.7, 29.6,
29.4,29.6,29.4,26.3,22.8,17.8, 142, 13.5 ; IR (CHCl3) v 3456, 1653 cm ™.
HRMS (ESI) m/z caled for C2oHzsNaO, [(M+Na)™]:355.2605. Found:. 355.2608

1-(4-(2,5,8,11-Tetraoxadodecyl)phenyl)but-2-en-1-ol [(£)-2d]

1.12 g, 85% yield, a 1:1 mixture of (E)- and (Z)-isomers, a colorless oil:

Prepared from 7b (1.14 g, 4.04 mmol), 1-propenyl magnesium bromide (0.5 M

in THF; 9.7 mL, 4.9 mmol) and THF (20 mL, 0.2 M) according to the method

for the synthesis of (+)-2e.

'H NMR (500 MHz, CDCl;) § 7.34-7.28 (m, 4H), 5.70-5.53(m, 2.5H), 5.11

(d, J=7.0 Hz, 0.5H), 4.55 (s, 2H), 3.67-3.50 (m, 12H), 3.37 (s, 3H), 1.92-1.88

\l\O/\+30 (m, 1H), 1.75 (d, J = 6 Hz, 1.5H), 1.69 (d, J = 6Hz, 1.5H) ; '3C NMR (125
MHz, CDCL) 6 143.1, 142.8, 137.3, 137.3, 133.6, 132.9, 127.8, 127.8, 127.1,
126.0, 126.0, 125.8, 74.8, 72.8, 71.8, 70.5, 70.4, 69.2, 69.0, 58.9, 17.6, 13.2;
IR (CHCI3) v 3436 cm'. HRMS (ESI) m/z caled for C1sH,sNaOs
[(M+Na)*]:347.1824. Found: 347.1829

OH

1-(3,5-Bis(undecyloxy)phenyl)but-2-en-1-ol [(x)-2e]

Under an argon atmosphere, to a solution of 5e (0.59 g, 1.23 mmol) in THF (6 mL) was dropwise added 1-propenyl
magnesium bromide (0.5 M in THF; 3.7 mL, 1.84 mmol) at 0 °C. After stirring at the same temperature for 0.5 h, the
reaction mixture was quenched with sat. aq. NH4Cl followed by the extraction with EtOAc. The combined organic layers
were washed with brine, dried over MgSOy, and evaporated in vacuo. The residue was purified by column chromatography
(hexanes/EtOAc = 10:1) to give ()-2e (0.46 g, 71%, a 1:1 mixture of (E)- and (Z)-isomers) as a pale yellow oil.

"H NMR (300 MHz, CDCl5) & 6.53 (d, J = 7.0 Hz, 2H), 6.36 (s, 1H), 5.75-5.62 (m,
2H), 5.49 (d, J=7.0 Hz, 0.5H), 5.07 (d, J = 6.0 Hz, 0.5H), 3.95 (t, J = 6.5 Hz, 4H),
1.83-1.71 (m, 8H), 1.44-1.27 (m, 32H), 0.90 (t, J = 7.0 Hz, 6H); '3C NMR (75 MHz,
CDCls) 6 160.5, 146.1, 133.4, 127.5, 104.4, 100.3, 75.3, 69.5, 68.0, 31.9, 29.6, 29.4,
OnCq4Hy3 29.3,29.3, 26.1, 22.7, 17.7, 14.1, 13.4; IR (CHCl3) v 3389 cm ™. HRMS (ESI) m/z

calcd for C3Hs703; [((M+H)"]: 489.4301. Found: 489.4302.

OH
nCq1H230
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1-(3,5-Bis(2-(2-(2-methoxyethoxy)ethoxy)ethoxy)phenyl)but-2-en-1-ol [(x)-2f]

OH

Yo~}0 ¥
T

0.89 g, 81% yield, a 1:1 mixture of (E)- and (Z)-isomers, a colorless oil: Prepared
from 5f (1.0 g, 2.3 mmol), 1-propenyl magnesium bromide (0.5 M in THF; 7 mL,
3.5 mmol) and THF (10 mL) according to the method for the synthesis of (+)-2e.
"H NMR (500 MHz, CDCl;) & 6.48 (d, J = 2.0 Hz, 1H), 6.45 (d, J = 2.0 Hz, 1H),
6.29 (t, J=2.0 Hz, 1H), 5.67-5.46 (m, 2H), 5.36 (d, J = 8.0 Hz, 0.5H), 4.94 (d, J
=7.0 Hz, 0.5H), 4.00 (t, J = 4.5 Hz, 4H), 3.74 (t, J = 4.5 Hz, 4Hz), 3.65-3.61(m,
4H) 3.60-3.54 (m, 8H), 3.47-3.44 (m, 4H), 3.28 (s, 6H), 1.68 (d, J = 5.0 Hz,
1.5/3H), 1.61 (d, J = 6.5 Hz, 1.5/3H); *C NMR (125 MHz, CDCl;) & 159.62,
159.56, 146.2, 145.9, 133.4, 132.8, 126.7, 125.5, 104.6, 104.4, 100.1, 100.0, 74.5,
71.6,70.4,70.3,70.2, 69.4, 68.7, 67.1, 58.6, 17.4, 13.0; IR (CHCl5) v 3455 cm™ .
HRMS (ESI) m/z caled for CaH4oNaOy [(M+Na)]: 495.2570. Found: 495.2565.

(E)-1-Cyano-4-(4-methoxyphenyl)but-3-en-2-ol [(x)-1m]

(£)-1Im was synthesized according to the reported method.* Under an argon atmosphere, to a solution of lithium

diisopropyamide generated from diisopropylamine (2.1 mL, 15 mmol) and n-BuLi (2.6 M in hexanes; 5.7 mL, 15 mmol)

in THF (15 mL) was dropwise added a solution of acetonitrile (0.80 mL, 15 mmol) in THF (7.5 mL) at —78 °C. The mixture

was stirred for an additional 0.5 h at =78 °C before a solution of 4-methoxycinnamaldehyde (2.4 g, 14.8 mmol) in THF

(7.5 mL) was added. After stirring at the same temperature for 16 h, the reaction mixture was quenched with sat. aq. NH4Cl

followed by the extraction with Et,O. The combined organic layers were dried over MgSQOs, and evaporated in vacuo. The

residue was purified by column chromatography (hexanes/EtOAc = 3:2) to give (£)-1m (2.6 g, 87%) as a white solid.

OH
NS CN

H,CO

Mp 55-56 °C. '"H NMR (500 MHz, CDCl3) § 7.33 (dd, J = 6.5, 2.0 Hz, 2H), 6.87
(dd, J=6.5,2.0 Hz, 2H), 6.65 (d, J= 15 Hz, 1H), 6.10 (dd, J =15, 7 Hz, 1H), 4.62-
4.58 (m, 1H), 3.81 (s, 3H), 2.70 (dd, J =17, 5.5 Hz, 1H), 2.65 (dd, J = 17, 6.5 Hz,
1H), 2.28-2.22 (m, 1H); *C NMR (125 MHz, CDCls) § 159.9, 132.7, 128.2, 128.0,
125.7,117.2,114.1, 69.0, 55.3, 26.4; IR (neat) v 3447, 2255 cm!. HRMS (ESI) m/z
caled for C1,Hi3NO; [M*]: 203.0946. Found: 203.0941.
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Preparation of (S)-1b and (S)-1c—f

(E)-4-(3,5-Bis(undecyloxy)phenyl)but-3-en-2-ol [(x)-1b]
Under an argon atmosphere, to a solution of (+)-2b (0.30 g, 0.75 mmol) in CH3CN (10 mL, 0.08 M) was added

0=V(0OSiPh3); (67 mg, 0.075 mmol) at room temperature. After stirring at 35 °C for 10 h, the reaction mixture was

evaporated in vacuo directly. The residue was purified by column chromatography (hexanes only to hexanes/EtOAc =4:1)

to give (£)-1b (279 mg, 93%) as a white solid.

oh

OH Mp 160-161 °C. 'H NMR (500 MHz, CDCL;) & 8.14 (d, J = 2.0 Hz, 2H), 7.99—

7.92 (m, 5H), 7.90 (d, J = 8.0 Hz, 2H), 7.84 (dd, J = 8.0, 2.0 Hz, 2H), 7.75 (d, J =
2.0 Hz, 2H), 7.57-7.49 (m, 4H), 6.78 (d, J = 15.5 Hz, 1H), 6.49 (dd, J = 15.5, 6.0
Hz, 1H), 4.63-4.55 (m, 1H), 1.45 (d, J = 6.0 Hz, 3H); *C NMR (125 MHz, CDCls)
5 142.2, 1383, 137.9, 134.5, 133.7, 132.8, 129.2, 128.5, 128.2, 127.7, 126.4,
126.1, 126.05, 125.99, 125.6, 124.6, 69.0, 23.5; IR (CHCl5) v 3383 cm™!. HRMS
(EST) m/z caled for C3oH40 [M*1:400.1827. Found: 400.1822.

(E)-4-(4-((Undecyloxy)methyl)phenyl)but-3-en-2-ol [(x)-1c]

nCq1H230

OH

0.50 g, quant, a white solid; Prepared from (+)-2¢ (0.50 g, 1.50 mmol),
O=V(0SiPh;); (134 mg, 0.15 mmol) and CH3CN (19 mL, 0.08 M) according to
the method for the synthesis of (£)-1b.

Mp 38-39 °C. 'H NMR (500 MHz, CDCl;) § 7.36 (d, J = 8 Hz, 2H), 7.29 (d, J =
8 Hz, 2H), 6.57 (d, J = 15 Hz, 1H), 6.28 (dd, J = 6, 15 Hz, 1H), 4.50-4.48 (m,
3H), 3.45 (t, J = 6 Hz, 2H), 1.60 (quint, J = 7.0 Hz, 3H), 1.38-1.26 (m, 21H),
0.879 (t,J = 6.0 Hz, 3H) ; '*C NMR (125 MHz, CDCl3)  138.2, 135.9, 133 .4,
129.1,127.9, 126.4, 72.5, 70.5, 69.0, 31.9, 29.7, 29.6, 29.5, 29.3, 26.2, 23 4,
22.7,14.1 ; IR CHCI5) v 3280 cm™'. HRMS (ESI) m/z caled for C2,H3sNaO,
[(M+Na)*]:355.2607. Found: 355.2608

(E)-4-(4-(2,5,8,11-Tetraoxadodecyl)phenyl)but-3-en-2-ol [(x)-1d]

Fo ™2

0.45 g, 89%, a colorless oil: Prepared from (+)-2d (0.50 g, 1.54 mmol),
O=V(0OSiPh3); (138 mg, 0.154 mmol) and CH:CN (19.0 mL, 0.08 M)
according to the method for the synthesis of (+)-1b.

"H NMR (500 MHz, CDCl3) § 7.36 (d, J = 8 Hz, 2H), 7.30 (d, J = 8 Hz, 2H),
6.57 (d, J =16 Hz, 1H), 6.28 (dd, J = 16, 6.0 Hz, 1H), 4.55 (s, 2H), 4.49 (m,
1H), 3.67-3.54(m, 12H), 3.38 (s, 3H), 1.38 (d, J = 6.0 Hz, 3H); 3C NMR (125
MHz, CDCl;) & 137.6, 136.0, 133.5, 129.0, 128.0, 126.4, 72.9, 71.9, 70.6, 70.5,
69.3, 68.8, 59.0, 23.5 ; IR (neat) v 3450 cm™'. HRMS (ESI) m/z caled for
CisH2sNaOs [(M+Na)*]:347.1824. Found: 347.1829
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(E)-4-(3,5-Bis(undecyloxy)phenyl)but-3-en-2-ol [(x)-1€]

OH
nC11H230 NS

OnCqqHazs

104 mg, quant, a white solid: Prepared from (£)-2e (100 mg, 0.21 mmol),
O=V(0SiPhs); (18.0 mg, 0.020 mmol), CH3CN (2.5 mL, 0.08 M) according to the
method for the synthesis of (+)-1b.

Mp 40 °C. 'H NMR (300 MHz, CDCl5) § 6.52-6.45 (m, 3H), 6.37 (t, J = 2.0 Hz, 1H),
6.26 (dd, J =16, 6.0 Hz, 1H), 4.50 (quint, J = 6.0 Hz, 1H), 3.95 (d, J= 7.0 Hz, 4H),
1.81 (quint, J = 7.0 Hz, 4H), 1.46-1.27(m, 36H), 0.91 (t, J = 7.0 Hz, 6H); '*C NMR
(75 MHz, CDCl) 6 160.4, 138.5, 133.8, 129.5, 105.0, 100.9, 68.9, 68.0, 31.9, 29.6,
29.4,29.3,29.2,26.0, 23.4, 22.7, 14.1; IR (CHCI3) v 3343 cm™'. HRMS (ESI) m/z
caled for CHs703  [(M+H)*]:489.4292. Found: 489.4302.

(E)-4-(3,5-Bis(2-(2-(2-methoxyethoxy)ethoxy)ethoxy)phenyl)but-3-en-2-ol [(z)-1f]

OH

\l\ o /\’]/30 AN
To™>F°

0.78 g, 98% yield, a colorless oil: Prepared from (£)-2f (0.80 g, 1.69 mmol),
0O=V(0OSiPh3); (151 mg, 0.169 mmol), CH3CN (10 mL, 0.2 M) according to the
method for the synthesis of (£)-1b.

"H NMR (500 MHz, CDCl3) 8 6.54 (d, J = 2.0 Hz, 2H), 6.47 (d, J = 15 Hz, 1H),
6.39 (t, J=2.0, 1H), 6.20 (dd, J = 15, 6.0 Hz, 1H), 4.47 (quint, J = 6.0 Hz, 1H),
4.10(t,J=5.0Hz, 4H), 3.84 (t, J=5.0 Hz, 4H), 3.74-3.64 (m, 12H), 3.55 (m, 4H),
3.37 (s, 6H), 1.36 (d, J=6.0 Hz, 3H) ; *C NMR (125 MHz, CDCl5) & 160.0, 138.6,
134.1,129.3, 105.5, 101.1, 71.9, 70.8, 70.6, 70.5, 69.7, 68.8, 67.4, 59.0, 23.4 ; IR
(CHCl3) v 3462 cm'. HRMS (ESI) m/z caled for CHsoNaOy [(M+Na)']:
495.2569. Found: 495.2565.

(S,E)-4-(3,5-Bis(undecyloxy)phenyl)but-3-en-2-ol [(S)-1b]

Under an argon atmosphere, to a solution of the alcohol (+)-1b (0.30 g, 0.75 mmol) in acetone (10 mL, 0.08 M) were

added the immobilized Candida antartica lipase B (0.30 g, 1.0 w/w) and vinyl acetate (139 pl, 1.50 mmol) at room

temperature. The reaction mixture was stirred at 35 °C for 13 h and then filtered through a Celite pad. The filtrate was

removed under reduced pressure. The residue was purified by column chromatography (silica gel, hexanes/EtOAc = 4:1)

to give (S)-1b (148 mg, 49%, >99% ee). The optical purity was determined by HPLC analysis at 20 °C, using a

CHIRALCEL ID column (hexanes/2-propanol = 90:10, 1.0 mL/min; retention times 14.3 (R), 15.5 min (S)).

2 |

oh

(S)-1b was obtained in 49% yield with >99% ee.
[a]y =—13.4 (c 1.33, CHCI;). The spectroscopic data of the obtained product (S)-

1b was in good agreement with (+)-1b.

S11



(S,E)-4-(4-((Undecyloxy)methyl)phenyl)but-3-en-2-ol [(S)-1c]

C11H230

OH

131 mg, 44% yield, >99% ee The optical purity was determined by HPLC analysis
at 20 °C, using a CHIRALCEL AD-3 column (hexanes/2-propanol = 99:1, 1.0
mL/min; retention times 6.1 (S), 7.1 min (R)): Prepared from (£)-1c (300 mg, 0.902
mmol), the immobilized Candida antartica lipase B (600 mg, 2.0 w/w), CH;CN
(11 mL, 0.08 M) according to the method for the synthesis of (S)-1b.

[0], =-16.4 (c 0.84, CHCI;) The spectroscopic data of the obtained product (S)-

1c was in good agreement with racemate (+)-1c.

(S,E)-4-(4-(2,5,8,11-Tetraoxadodecyl)phenyl)but-3-en-2-ol [(S)-1d]

o ™2

132 mg, 53% yield, >99% ee The optical purity was determined by HPLC
analysis at 20 °C, using a CHIRALCEL AD-3 column (hexanes/2-propanol =

OH  80:20, 1.0 mL/min; retention times 12.0 (S), 14.8 min (R)): Prepared from (*)-

1d (300 mg, 0.902 mmol), the immobilized Candida antartica lipase B (600
mg, 2.0 w/w), CH;CN (11 mL, 0.08 M) according to the method for the
synthesis of (S)-1b.

[a], =—16.1 (c 0.89, CHCls) The spectroscopic data of the obtained product

(S)-1d was in good agreement with racemate (£)-1d.

(S,E)-4-(3,5-Bis(undecyloxy)phenyl)but-3-en-2-ol [(S)-1e]

nCq41Hz30

OH

OnC1 1 H23

0.52 g, 47% yield, >99% ee The optical purity was determined by HPLC analysis at
20 °C, using a CHIRALCEL AD-3 column (hexanes/2-propanol = 97.5:2.5, 1.0
mL/min; retention times 12.3 (S), 14.2 min (R)): Prepared from (£)-1e (1.10 g, 2.25
mmol), the immobilized Candida antartica lipase B (1.0 g, 1.0 w/w), CH3CN (28
mL, 0.08 M) according to the method for the synthesis of (S)-1b.

[a]y =—-14.5 (c 0.32, CHCls) The spectroscopic data of the obtained product (S)-1e

was in good agreement with racemate (+)-1e.

(S,E)-4-(3,5-Bis(2-(2-(2-methoxyethoxy)ethoxy)ethoxy)phenyl)but-3-en-2-ol [(S)-1f]

To™f°
To™>F°

A

OH

0.48 g, 48% yield, >99% ee The optical purity was determined by HPLC analysis
at 20 °C, using a CHIRALCEL AD-3 column (hexanes/2-propanol = 70:30, 1.0
mL/min; retention times 11.6 (R), 14.4 min (S)): Prepared from (%)-1f (1.10 g, 2.25
mmol), the immobilized Candida antartica lipase B (1.0 g, 1.0 w/w), CH3CN (28
mL, 0.08 M) according to the method for the synthesis of (S)-1b.

[a]y =—-10.7 (c 0.84, CHCI;) The spectroscopic data of the obtained product (S)-

1f was in good agreement with racemate (+)-1f.
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DKR of (+)-1 and ()-2
A typical procedure for DKR (Table 2, Entry 3)

Under an argon atmosphere, to a solution of the alcohol (£)-2a (50 mg, 0.33 mmol) in CH3CN (4.2 mL, 0.08 M) were

added the immobilized Candida antartica lipase B (CALB) (150 mg, 3.0 w/w), V-MPS4 (17 mg, 3.4 umol of the vanadium

component) and vinyl acetate (62 pL, 0.67 mmol) in this order at room temperature. The reaction mixture was stirred at 35

°C for 24 h and then filtered through a Celite pad. The filtrate was concentrated under reduced pressure, and the residue

was purified by column chromatography (silica gel, hexanes/EtOAc = 10:1) to give (R)-3a (61 mg, 95%, 98% ee). The

optical purity was determined by HPLC analysis at 20 °C, using a CHIRALCEL AD-3 column (hexanes/2-propanol =99:1,

1.0 mL/min; retention times 6.1 (R), 7.3 min (S)).
(R,E)-4-Phenyl-3-buten-2-yl acetate [(R)-3a] (Table 2, Entry 4)
(R)-3a was obtained in 98% yield with 98% ee.

OCOCH;

[::T/Qs/“\

(R,E)-4-[3,5-Di(naphthalen-2-yl)phenyl)but-3-en-2-y| acetate [(R)-3b] (Table 3, entry 2)

A colorless oil. [a];, =117.8 (¢ 0.87, CHCLs) (lit." [a];, =+125.1 (¢ 1.0, CHCl3); 99% ee).

The spectroscopic data of the obtained product (R)-3a was in good agreement with that in

our previous publication.'

(R)-3b was obtained in quantitative yield with >99% ee. The optical purity
was determined by HPLC analysis at 20 °C, using a CHIRALCEL AD-3
column (hexanes/2-propanol = 90:10, 1.0 mL/min; retention times 14.4 (R),
17.3 min (S)).

A white solid. Mp 67-68 °C. [a]; = +79.0 (c 0.52, CHCl3). 'H NMR (500
MHz, CDCl) 6 8.14 (s, 2H), 7.98-7.92 (m, 5H), 7.90 (d, J = 8.0 Hz, 2H),
7.83 (dd, J=8.0, 2.0 Hz, 2H), 7.74 (d, J = 2.0 Hz, 2H), 7.56-7.49 (m, 4H),
6.81 (d, J = 16.0 Hz, 1H), 6.40 (dd, J = 16.0, 6.5 Hz, 1H), 5.65-5.58 (m,
1H), 2.12 (s, 3H), 1.48 (d, J = 6.5 Hz, 3H); '*C NMR (125 MHz, CDCl;) &
170.4, 142.1, 138.2, 137.5, 133.6, 132.7, 131.4, 129.7, 128.5, 128.2, 127.7,
126.4, 126.3, 126.1, 126.0, 125.6, 124.7, 71.0, 21.4, 20.4; IR (neat) v 1732
cm ', HRMS (ESI) m/z calcd for C3;H26NaO, [(M+Na)*]: 465.1817. Found:
465.1825.

(R,E)-4-(3,5-Bis(undecyloxy)phenyl)but-3-en-2-yl acetate [(R)-3e] (Table 3, entry 4)

nCq4H230

NS

OnC11H23

OCOCH;

(R)-3e was obtained in 91% yield with >99% ee. The optical purity was
determined by HPLC analysis at 20 °C, using a CHIRALCEL AD-3 column
(hexanes/2-propanol = 99:1, 1.0 mL/min; retention times 6.7 (R), 9.3 (S) min).
A colorless oil. [a]; = 54.0 (¢ 0.49, CHCI;). '"H NMR (500 MHz, CDCl;) &
6.54-6.48 (m, 3H), 6.37 (t, J = 2.0 Hz, 1H), 6.15 (dd, J = 16.0, 7.0 Hz, 1H),
5.54-5.47 (m, 1H), 3.93 (t, J = 7.0 Hz, 4H), 2.07 (s, 3H), 1.76 (td, J = 7.0 Hz,
4H), 1.48-1.20 (m, 35H), 0.88 (t, J = 7.0 Hz, 6H); '*C NMR (125 MHz, CDCl5)
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6170.3,160.4,138.2,131.6,129.1,105.1,101.1, 70.9, 68.0, 31.9, 29.60, 29.57,
29.4,29.33,29.25, 26.0, 22.7, 21.4, 20.3, 14.1; IR (neat) v 1740 cm™'. HRMS
(ESI) m/z caled for C34HssNaO4 [(M+Na)']: 553.4229. Found: 553.4227.

(R,E)-4-(3,5-Bis(2-(2-(2-methoxyethoxy)ethoxy)ethoxy)phenyl)but-3-en-2-yl acetate [(R)-3f] (Table 3, entry 6)
(R)-3f was obtained in quantitative yield with 99% ee. The optical purity
was determined by HPLC analysis at 20 °C, using a CHIRALCEL AD-3

column (hexanes/2-propanol = 70:30, 1.0 mL/min; retention times 11.6 (R),

14.4 min (S)).
OCOCH;3 ,
0 S A colorless oil. [a], =+58.5 (¢ 1.04, CHCl;). '"H NMR (500 MHz, CDCl5)
\fO/\’]; 8 6.53 (d, J =2.0 Hz, 2H), 6.48 (d, J = 16.0 Hz, 1H), 6.39 (t, J = 2.0 Hz,
1H), 6.13 (dd, J=16.0, 7.0 Hz, 1H), 5.52-5.45 (m, 1H), 4.09 (t, J=4.5 Hz,
O
\fO/\t 4H), 3.83 (t, J = 4.5 Hz, 4H), 3.74-3.71 (m, 4H), 3.69-3.63 (m, 8H), 3.56—

3.52 (m, 4H), 3.37 (s, 6H), 2.06 (s, 3H), 1.38 (d, J = 6.5 Hz, 3H); 1*C NMR
(125 MHz, CDCl;3) 6 170.3, 156.0, 138.2, 131.3, 129.3, 105.5, 101.4, 71.9,
70.8, 70.6, 70.5, 69.6, 67.4, 59.0, 21.3, 20.3; IR (neat) v 1734 cm™'. HRMS
(ESI) m/z caled for Co6HaoNaOj [(M+Na)*]: 537.2675. Found: 537.2670.

(R,E)-4-(4-Chlorophenyl)-3-buten-2-yl acetate [(R)-3g] (Table 3, entry 8)
(R)-3g was obtained in 97% yield with 98% ee. The optical purity was determined by
OCOCH; HPLC analysis at 20 °C, using a CHIRALCEL OD-3 column (hexanes, 0.8 mL/min;

N retention times 34.8 (R), 46.8 min (S)).
/©/\/\ A colorless oil. [a]; =+133.3 (¢ 0.93, CHCL) (lit.! [a]} = +131.9 (¢ 0.39, CHCL);
Cl

97% ee). The spectroscopic data of the obtained product (R)-3g was in good agreement

with that in our previous publication.

(R,E)-4-(4-[(Undecyloxy)methyl]phenyl)but-3-en-2-yl acetate [(R)-3c] (Table 3, entry 11)
(R)-3c was obtained in 92% yield with 98% ee. The optical purity was
determined by HPLC analysis at 20 °C, using a CHIRALCEL AD-3
column (hexanes/2-propanol = 99:1, 1.0 mL/min; retention times 6.1 (R),
7.1 min (S)).
QCOCHs A colorless oil. [a]] =83.0 (¢ 0.87, CHCL). 'H NMR (500 MHz, CDC)
W §7.36 (d, J = 8.0 Hz, 2H), 7.29 (d, J = 8.0 Hz, 2H), 6.60 (d, J = 16, 1H),
nC41H230 6.20 (dd, J = 16, 7.0 Hz, 1H), 5.52 (quint, J = 7.0 Hz, 1H), 4.48 (s, 2H),
3.44 (t, J = 7.0 Hz 2H), 2.07 (s, 3H), 1.60 (quint, J = 7.0 Hz, 2H), 1.60
(quint, J = 7.0 Hz, 2H), 1.41 (d, J = 7.0 Hz, 3H), 1.36-1.26 (m, 16H), 0.88
(t, J = 7.0 Hz, 3H); *C NMR (125 MHz, CDCl3) & 170.3, 138.5, 135.6,
131.3, 128.6, 127.8, 126.5, 72.5, 71.0, 70.5, 31.9, 29.7, 29.6, 29.5, 29.3,
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26.2, 22.7, 21.4, 20.4, 14.1; IR (CHCl3) v 1739 cm™!. HRMS (ESI) m/z
calcd for Co4H3gsNaOs [(M+Na)™]: 397.2718. Found: 397.2713.

(R,E)-4-(4-(2,5,8,11-Tetraoxadodecyl)phenyl)but-3-en-2-yl acetate [(R)-3d] (Table 3, entry 14)
(R)-3d was obtained in 90% yield with 98% ee. The optical purity was
determined by HPLC analysis at 20 °C, using a CHIRALCEL AD-3
column (hexanes/2-propanol = 90:10, 1.0 mL/min; retention times 11.8
(R), 13.5 (S) min).
OCOCH; A colorless oil. [a]; = 78.9 (¢ 0.79, CHCl;). '"H NMR (500 MHz,
S CDCls) 6 7.36 (d, J = 8.0 Hz, 2H), 7.29 (d, J = 8.0 Hz, 2H), 6.60 (d, J =
d[O/\hOV@/\/\ 16.0 Hz, 1H), 6.20 (dd, J = 16.0, 7.0 Hz, 1H), 5.52 (quint, J = 7.0 Hz,
1H), 4.54 (s, 2H), 3.68-3.53(m, 12H), 3.37 (s, 3H), 2.07 (s, 3H), 1.41 (d,
J = 7.0 Hz, 3H); C NMR (125 MHz, CDCls) & 170.3, 138.0, 135.7,
131.2,128.7,127.9, 126.5, 72.9,71.9, 71.0, 70.6, 70.5, 69.4, 59.0, 21.4,

20.3; IR (CHCI3) v 1730 cm™'. HRMS (ESI) m/z calcd for Co0H30NaOg
[(M+Na)"]: 389.1935. Found: 389.1935.

(R,E)-4-(1-Cyclohexen-1-yl)-3-buten-2-yl acetate [(R)-3h] (Table 3, entry 16)
(R)-3h was obtained in 94% yield with 98% ee. The optical purity was determined by HPLC
analysis at 20 °C, using a CHIRALCEL AD-3 column (hexanes/2-propanol = 99:1, 1.0
OCOCHg;
S mL/min; retention times 4.9 (R), 5.9 min (S)).
O/\/\ A colorless oil. [a]; =+93.3 (¢ 0.98, CHCI) (lit.! [a]s =+116.9 (¢ 0.17, CHCl;); 95% ee).
The spectroscopic data of the obtained product (R)-3h was in good agreement with that in

our previous publication. !

(R)-N-tert-Butoxycarbonyl-5-acetoxy-3-piperidene [(R)-3i] (Table 3, entry 18)
(R)-3i was obtained in 87% yield with 96% ee. The optical purity was determined by HPLC
_ OCOCH; analysis at 20 °C, using a CHIRALCEL AD-3 column (hexanes/2-propanol = 99:1, 1.0
(j, mL/min; retention times 13.8 (S), 15.2 min (R)).

’Tl A colorless oil. [a]s =-97.1 (¢ 0.87, CHCI) (lit." [a]s =-97.0 (¢ 0.65, CHCL;); 97% ee).

Boc The spectroscopic data of the obtained product (R)-3i was in good agreement with that in

our previous publication.'

(S,E)-1-Chloro-4-(3,4-dimethoxyphenyl)-3-buten-2-yl decanoate [(S)-3]] (Table 3, entry 20)
0OCONCgH1g (S)-3j was obtained in 94% yield with >99% ee. The optical purity was
H;CO N Cl determined by HPLC analysis at 20 °C, using a CHIRALCEL AD-3 column
j@/\/\/ (hexanes/2-propanol = 95:5, 1.0 mL/min; retention times 8.6 (S), 12.8 min (R)).
HsCO A colorless oil. [a]}y = +48.6 (¢ 0.96, CHCIy) (lit.! [a]}, = +51.4 (c 0.81,
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CHCl); 99% ee). The spectroscopic data of the obtained product (S)-3j was in

good agreement with that in our previous publication. !

(R)-1-(4-Methoxyphenyl)ethyl acetate [(R)-3K] (Table 3, entry 22)
(R)-3k was obtained in 99% yield with >99% ee. The optical purity was determined by

OCOCH; HPLC analysis at 20 °C, using a CHIRALCEL AD-3 column (hexanes/2-propanol = 99:1,

1.0 mL/min; retention times 8.6 (R), 14.1 min (S)).
/©/\ A colorless oil. [a]; = 137.5 (¢ 1.00, CHCls) (lit.! [a]} = +124.5 (¢ 0.58, CHCL3); 99%
H5;CO

ee). The spectroscopic data of the obtained product (R)-3Kk was in good agreement with

that in our previous publication.!

(R,E)-1-Cyano-4-(4-methoxyphenyl)but-3-en-2-yl butyrate [(R)-3m] (Table 3, entry 26)

QCO”C3H7

/@/MCN
H5CO

(R)-3m was obtained in 81% yield with >99% ee. The optical purity was
determined by HPLC analysis at 20 °C, using a CHIRALCEL AD-3 column
(hexanes/2-propanol = 95:5, 1.0 mL/min; retention times 20.1 (R), 23.5 min (S)).
A yellow oil. [a]; =97.1 (¢ 0.97 CHCI;). '"H NMR (500 MHz, CDCls) & 7.34
(dd, J=9.0, 2.0 Hz, 2H), 6.87 (dd, J = 5.0, 2.0 Hz, 2H), 7.00 (d, J = 16.0 Hz,
1H), 6.05 (dd, J = 16.0, 8.0 Hz, 1H), 5.60 (dt, J = 10.0, 8.0 Hz, 1H), 3.82 (s,
3H), 2.83 (dd, J =17.0, 5.0 Hz, 1H), 2.75 (dd, J=17.0, 5.0 Hz, 1H), 2.36 (dt, J
= 7.0, 2.0 Hz, 2H), 1.69 (sext., J = 7.5 Hz, 2H), 0.97 (t, J = 7.5 Hz, 3H); 13C
NMR (125 MHz, CDCl3) & 172.4, 160.0, 134.7, 128.2, 127.9, 121.3, 116.1,
114.1, 69.4, 55.3, 36.1, 24.1, 18.3, 13.6; IR (neat) v 2253, 1739 cm™'. HRMS
(ESI) m/z caled for C16H;gNNaO; [(M+Na)*]: 296.1257. Found: 296.1257.

(R)-1-(4-Methoxyphenyl)prop-2-yn-1-yl butyrate [(R)-3n] (Table 3, entry 27)

(R)-3n was obtained in 96% yield with 99% ee. The optical purity was determined by
HPLC analysis at 20 °C, using a CHIRALCEL AD-3 column (hexanes/2-propanol =
99:1, 1.0 mL/min; retention times 12.0 (R), 13.2 min (S)).

OCOHC3H7 . 2
: A colorless oil. [o]” = 24.5 (¢ 1.23, CHCIs). 'H NMR (500 MHz, CDCls) 8 7.46 (d, J
/©/\\\ = 8 Hz, 2H), 6.90 (d, J = 8.0 Hz, 2H), 6.43 (d, J = 2.0 Hz, 1H), 3.81 (s, 3H), 2.63 (d, J
H,CO =2.0 Hz, 1H), 2.82-2.36 (m, 2H), 1.62-1.70 (m, 2H), 0.93 (t, J = 7.5 Hz, 3H); '*C NMR

(125 MHz, CDCls) 8 172.4, 160.1, 129.2, 128.8, 114.0, 80.6, 75.0, 64.7, 55.3, 36.1,
18.3, 13.5; IR (neat) v 3288, 1733 cm™'. HRMS (ESI) m/z calcd for Ci14H;70;5 [M*]:
233.1174. Found: 233.1172

(R)-3-Phenylcyclopent-2-en-1-yl docosanoate [(R)-3I] (Table 3, entry 23)
Under an argon atmosphere, to a solution of (+)-2I (40 mg, 0.25 mmol) in iPr,O (3.0 mL, 0.08 M) were added
immobilized Candida antartica lipase B (CALB) (40 mg, 1.0 w/w), V-MPS2 (0.62 g, 12.5 pumol of the vanadium

S16



component) and 2,2,2-trifluoroethyl docosanate (32 mg, 0.075 mmol) at room temperature, and the reaction mixture was
stirred at 35 °C for 12 h. 2,2,2-Trifluoroethyl docosanate (32 mg, 0.075 mmol) was added after 12 and 24 h, and the reaction
mixture was stirred for total 36 h. The reaction mixture was filtered through a Celite pad. The filtrate was concentrated
under reduced pressure, and the residue was purified by column chromatography (silica gel, hexanes/EtOAc/EtzN =
100:5:1) to give (R)-3I (95 mg, 79%, 94% ee) as a white solid. The optical purity was determined by HPLC analysis at
20 °C, using a CHIRALCEL IE column (hexanes/2-propanol = 99:1, 1.0 mL/min; retention times 6.0 (R), 6.7 min (S)).
Mp 92-93 °C. [a]}, =63.0 (c 0.45, CHCL3). 'H NMR (500 MHz, C¢Dg) § 7.27
(dd, J= 8.0, 2.0 Hz, 2H), 7.13-7.04 (m, 3H), 6.30 (d, J =2.0 Hz, 1H), 5.94 (dd, J
=17.5,2.0 Hz, 1H), 2.68-2.59 (m, 1H), 2.33-2.15 (m, 4H), 1.98-1.90 (m, 1H),
1.70-1.61 (m, 2H), 1.40-1.18 (m, 36H), 0.92 (t, J =6.5 Hz, 3H); '3C NMR (125
MHz, C¢Ds) 6 173.1, 148.2, 135.7, 128.6, 128.3, 126.5, 124.1, 80.7, 34.7, 32.3,
31.6,30.5,30.2,30.1,30.0,29.9,29.8,29.7, 29.5, 25.4, 23.1, 14.3; IR (CHCl3) v
1733 em™'. HRMS (EI) m/z caled for C33Hs4O, [(M+H)']: 482.4124. Found:
482.4130.

O ‘ ‘\\OCOI?CZ] H43
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sl
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Eli

= YO-ui=0-Cll Carbon-1-3.}
- dalta

= carbon.jxp

- TO0-ai-0-C11

= CHLOROFOSM -O

= 16-DEC-2014 19:06:359

- 7-ERP-2018 19:54:44

- T-EEF-2018 18:54:54

= single pulse decoupled g
= 1D COMPLEX
- 26214

= lppm]
-x

- TWM-ECAS00
= DELTAZ WG

= 11.7473379 (7] (500 amx))
- 0.83361792 (=)

- 13C

- 125 76529768 [Mux)
= 100 [ppm]

= 32768

-4

= 1.19955034 [Ex)

= 39.3001761 (kEx)
= 31.44654000 (xxnx)
= Proton

= 500.15991521 (Mux)
= 5.0(ppm]

= FALSE

- 258

- 258

- 2.50a)
- &0

- 20.8[4c]

- 9.6[us]

- 0.03361792 (=)
- 30 [dag]

- 4.1[dn]

- 3.2[us]

- 21.507(4m)

- 21.507([4n]

- WALTE

- 92[us]
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0

@ RESONANCE
Tilecame - YO-2-38-culmm? protonm-l
OCHs r:'q Author - dalta
© Exparimant = proton.jxp
Sample Id - Y0-2-30-culuml
OCH Solvent = CHLOROFORM -0
3 Creation Time = 10-APR-201%5 10:04:54
Pavision Time = T7-ERF-2018 19:19:38
HO Curremt Time = 7-SEF-2018 19:19:53
Commant = single pulse
8 Data Tormat = 1D COMITEX
Dim_Size - 13107
Dim Title = Proton
Dim Onits - Ippm]
Dimamsions -x
Site - IIM-ECAS00
Ipactronetes = DELTAZ W
Fiald Strength = 11.7473373(T] (500[amxz))
I_Aoq Duratica - 1.74507904 (=)
X _Domain -1
X _Freg = 500.15991521 (MRx)
I_offant - 5.0 (pp=]
X _Foints - 16384
XI_Frescans -1
I _Rasclution - 0.57277737 [mx])
X _Swesp = $.30430430 (kEx)
X _Swesp Clipped = 7.50750751 [k=mx)
Irr_Domain = Proton
Irr Fregq = 500.15991521 (Mux)
Irr_Offset = 5.0(ppm]
o Tri Domain = Proton
A — Tri_Freg = 500.15991521 [MRx)
5 ~N Tri_Offset = 5.0(ppm]
b Clipped = FALSR
= Scans - 18
Total Scans - 16
Balaxation Delay = 2(=]
' Bacvr_Gain - 44
= Temp_Gat = 17.414c]
— X 99 wideh = 11.6[ua]
X Aoy Time = 1.74507904 (=)
x_::l- = 45 [deg]
X Atn - 3.6(an)
I _Fulse - 5. 0[us]
— J Irr_Mode - ofe
Tri Mode - ofe
Cante Presat = FALSE
Initial Wait = 1[s=]
Bapatition Time = 3.745073904(s
LA M ~ A - —
L N B B B S B B B B S N B S B U B B B L B R B B
70 6.0 50 40 30 20 10 0
$8838 3 2% ]
- w M| bl ~ =™
Ll Sl ol ol i - T ™™
parts per Million : Proton
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abundance
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OCH;
HO

1400 1300 1200 1100 1000 900
22 afg e
S - o o0
sh &% 2
X : parts per Million : Carbon13

700

A

77258
T77.000
76.752

65087

600 500 400 300 200

52649

10.0

@lI:E

fHill]
I

[T

Tiald Strungth
I_Aoq Duratica
I Comacs

i

if
§

TR
il :

1

Dalay

3l |
i

t

i

55;&
El!

- YO-2-58-culmm? Carbon-l
= dalts

= carbon.jxp

= YO-2-30-culumm?

= CHLOROFORM -0

= 10-AFR~-2015 10:22:07
- 7-ERP-2018 19:21:20
= 7-SEP-2018 19:21:17

= single pulse decoupled g
= 1D COMPLEX
- 26214

= lppm]
-x

- TWM-ECAS00
= DELTAZ WG

- 11.7473879 (7] (500 amx))
- 0.83361792 (=)

- 13C

- 125 76529768 [Mux)
= 100 [ppm]

= 32768

-4

= 1.19959034 (Ex]

= 39.3001761 (kEx)
= 31.44654000 (xxnx)
= Proton

= 500.15991521 [Mux)
= 5.0 (ppm]

- 2m]
- 80

= 18(4ac)

- 9.6[us)

= ©.03361792 (=)
= 30 [deg]

- 4.1(4m)

= 3.2(us)

- 21.507[dm)

- 21.507(am)

= WALTE

= 92 [us]
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abundance

40

3.0

PR RS R T T S |

20

1.0

PRI SRS ST S T [ S S S S S S |

| T T S

PO T S W T T T T 1

) Recone
Tilecame = YO-ai-O-pag proton-3-3
CHO 2 Author - dalta ’
= Exparimant = proton.jxp
- Semple Id - TO-ui-O-pag
O Solvent = CHLOROFOSM -0
Cremation Tize = 10-DEC-2014 18:07:50
O 3 Pavision Time - 7-ERP-2018 19:24:13
Current_Time - T-SEP-2018 19:24:27
7d Commant = single pulse
Data Tormat -
Dim_Size - 13107
Dim Title = Proton
Dim Onits - Ippm]
Dimemsions -X
Site = BECS 300
Ipactronetes = DELTAZ W
Tiald Strangth = T.05068013(7T] (300 [Mmx])
I_Aoq Duratica - 2.90717694 =)
X Domain - 1m
X Treg = 300.52965552 [Mux)
I_offant = S [ppm]
X_Points - 16304
XI_Frescans -1
I_Rasciztion = 0.34397631 (mx)
X _Swesp = 5_63570704 (kEx)
X Swesp Clipped = 4.50856620 (k=x)
Irr_Domain = Proton
Irx_Fregq = 300.52963552 [Mux)
Irr_Offset - S(ppm)
Tri Domain = Proton
Tri_Freg = 300.52943392 [Muzx)
a Tri_Offaet - % (ppm)
2 Clipped = FALSR
o Scans - 18
'_8 Total Scans - 16
rg g = % Bmcvr_Gain . ﬁ.,
l a— - 20.11dc]
L= X 99 wideh = 11.2[ua]
= x__::r:a- - 2.90717696 (2]
- x ] = 43 [dag]
X Ats - 1[dam]
J _J I_False - S.6[us)
i 1 1 Irr_Mode - ofe
Tri_Mode - ofe
Dante Preasst = FALSE
Tadtial Wait - 1(s])
1 -'LL_..L.. Papatition Time = 4.90717696(a)
L . ™ |
T T TTTTTTTT T T T T[T T TTTTY T [T T T T T [T T |
10.0 90 8.0 7.0 5.0 40 30 20 10 0
B = o e o ~ O~
g E2235888 g BEE¥EILE83IE
= [ ol ol ol ol ol o o - Ll B B B M B g T I g ]
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: parts

145531
135674—
129861 ———
127662

per Million : Carbon13

500 400 300 200 100 O

@ll:E

Tilecsoe = YO-ai-O-pag Carbon-1-3.}
Author - dalta
Exparimant = carbon.jxp
Semple Id = YO-ai-O-peag
Solvent = CHLOROFOSM -0
Crmation Time = 10-DEC-2014 16:21:49
Pavision Time = 7-SRP-2018 19:28:58
Curremt_Time = 7-SEP-2018 19:26:08
Commant = single pulse decoupled g
Data Tormat = 1D COMFLEX
Dim Size - 26214
Dim Title -
Dim Onits - Ippm]
Dimensions -X
Site = BCS 300
Ipactrometes - DELTAZ W3
Fisld Strength = 7.0506013(T) (300 [Mms])
I_Aoq Duratica - 1.30412032 (=)
X Domain - 13¢C
X _Freg = 75.5602342¢ [MEx)
I_offaat - 100 [pp=]
X_Points - 32768
XI_FPrescans -4
I _Rasclution - 9.72240054 [Ex)
X _Swesp - 2367424242 (2nx)
X Swesp Clipped = 10.93939394(kuzx)
Irr_Domain = Proton
Irx_Fregq = 300.52963552 [Mux)
Irr_Offset - S(ppm)
Clipped = FALSR
Scans - 321
Total Scans - 321
hl—uu_hlq - 2m]
Bacvr_Gain =- 80
Temp Gat - 20.1[4acC]
X 90 mideh - 11.0[us]
x_ Time = 1.30412032(»)
l_:;'- - 30 [deg]
I At = 5.4(48)
X Pulse = 3.93333333 [us)
Irr_Ats Dec - 22.2(dm)
Izz_Ats_Nowe - 22.20am)
Irr Noise - WALTE
Izz_Pwidth =- 0.110 [=a]

- TRUR
Indtial Wait = 1(a)
Kca - TRUR
Now Time - 2(=]
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Tri Mode

0 7.0

7531—™=
7260
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40
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1
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g
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142
136
103
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1 I I I I 1 I | I

0

= dinaphtylalcchol-8.jaf
- dalts

= proton.jxp
DataliZé.07.10
CHLORIFCEM C
10-JUL~2014 10:15:09
17=-JUL~2014 21:27:15
17-JUL~2014 21:29:29

mingle pulse

1D COMPLEX
1307
Proton
Lpp=)

x

e -BCAS00
DELIAZ B

11.7473379(T] (300 (Mmx])
1.74507904 (2]

im

500.15991521 [MEx)

5.0 (ppem]
16304

1

0.57277737 (us=)
9.30430430 [kNx)
7.50750751 [kux)
Proton
500.15991521 MeRx ]

5.0 [ppm]
Protan

24.74c)
11.6[us}
1.74507904(a]
45 [dmg]
3.6(4am)
S.0[us)

oee

ofe

FALSE

1(=]
3.74507904 (=)
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abundance
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tEiit
L

38379
33.648

nm”3

$3
L

.07
28.202
2.332
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2253

124,033

i
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giili:=;5=;ilﬂlliﬁi

1000 900

77.258
77.000
75.388 "
69,551 — |
17.757—
13.503 —

76.742

Fiald Streagth
X_Aocg Duratice
X _Domain

¥

g‘i

i
i

i

SRR
i

= dimaphtylalcchel-C-3.jaf
- dalta

= carbon. jxp

= Datali?é.07.10-C

= CELOROFORM - O

= 10-JUL~2014 18:18:19

= 17-JUL~2014 21:35:37

= 17-JUL~2014 21:358:58

= 11.7473579(7] (500 [Mmsz))
= 0.93361792(a]

- 13¢

= 12876529760 ax]

= 100 ipymi

¢

4
1.19959034 (=]
39.3001761 [kNx]

= 5.6(us)

= 0.83361792(a)
= 30(deg]

= 4.114n]

= 3.2(ua)

= 21.507 (48]

= 21.307(dn)




abundance

9.4

; 7% RESONANCE
< 3
o0 4
] Filansme = YO-ai-aftar-grignard-Cil
] OH [ Asthor - Gaita
1 t; Experiment = proten. §xp
] Sample Id = YO-ai-aftar-grignard
< Solvent - CELOBOIFORS-D
=] Creation Time - 16-DMC-2014 22:03:47
4 Pavision Time = 12-DEC-2018 22:24:13
1 nCq1H230 Current_Time = 12-DmC-2018 22:26:21
1 (i)_zc Commant = single pulse
= ] Data Format = 1D OOMFLEX
o] Dim Size - 13107
] Dim Title = Proten
] Dim Units = lppm)
] Dimansions -X
- Site - JuM-BCAS00
. ] Ipectirommter = DELTAZ W3
vy
. Fiald Strength = 11.7473579(T] (S00[mmz))
] X_Aog Durstiom = 1.74587904(s]
] Domain -1z
1 X_FTreq = 500.15991521 DaNx)
el X _Offsat - 5.0 lppm]
<4 X Points - 16384
< X_Preascans -1
] X_Pmsolution = 0.537277737 (mz]
] X_Sweep - 5. 30430430 [kNx]
] X _Sweap Clipped = 7.30750751(kEz]
e ] Irr_Domain = Protom
=ty Irr_Treg = 500.15991521 M=)
. Irr_Offset = S.0(ppm]
] Tri_Domain = Proton
] Tri_Freq = 500.15991521 Dax)
] = Tri_offsat - 5.0 lppem]
S ] [ : Clipped - yaLsm
=ty "t Scans - 18
] R Total Scans =16
] o o L
] o~ -~ - e P -
a ] P p - Temp_Get = 20.1(4C)
=t X_50_wWideh = 11.6[us]
4 'O_‘ X_Aog Time - 1. 74507904 (n]
1 e ] X_Angle - 4% (dag]
] X _Atn = 3.6(dn)
h X _Pulse = 5.8(=s)
- i Irr_Mode - ofe
o (- n x e x4 Mode - ofre
T T T T T T T T T T T T T T T T T T T T TTTY T T x = FALSE
70 6.0 50 40 30 20 10 0 | Fdsial Wit = 30
Pepatition Time = 3.74507904(s=]
oo - e o NN vy - ~N O ~ v ~ ™
B8R828 2I=g$3y e §  gLg3IY EENcgszZB BES
(ol ol ol O O VW W W N - ™™ vl vl vl v v e OO O
X : parts per Million : Proton
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- @ RESONANCE
(=2
Tilesane = YO-ui-aftar-gr
OH Author = dalta
Exparimant - -
P Sample Id = TO-ai-aftar-gr
i’ Solvent - CHLOROFOSM-D
o Creation Time = 16-DEC-2014 22:57:08
nC11H230 Curremt Time - :--l-::: :::::
Commant = single pulse decoupled g
o (£)-2¢ Dats_Format = 1D COMPLEX
S Dim_Size - 26214
Dim Title -
Dim Onits - (ppm]
Dimemsions -X
Site = JWM-ECAS00
Ipactronetes = DELTAZ W
wy
S Tiald Strangth = 11.7473879 (7] (S00[amx))
I_Aoq Duratica - 9.03361792 [=)
X Domain - 13C
X _Freg = 125.76529768 [Mux)
I_offaat - 100 [pp=]
- X_Points - 32768
=) X_FPrescans -4
I Rmsclztion = 1.19955034 [Ex]
X _Swesp = 39.3001761 [k=x)
X Swesp Clipped = 31.44654008(x2z)
Izrzr_Domain = Proton
Irr_Treg = 500.15991521 [Mux)
- Irr_offset = 5.0(ppm]
(=] Clipped - TRUR
Scans - 1851
Total Scans - 181
hl—tlu_hlq - 2. 50a)
Bacvr_Gain =- 80
P Temp Gat = 20.7(4c)
=] X_30_widen - ..![u-],
X Time = 0.03361792(»)
l:::- - 30 [deg]
I At = 4.1[dB]
X Pulse = 3.2(us)
Irr_Ats Dec - 21.507(4m)
Irz_Ats Noe - 21.507(dn)
Irr Noise - WALTE
Irz_Pwideh = $2[us]
- TRUR
Initial Wait - 1(=)
Kca - TRUR
Fos Time - 2. 50a]
Bapetition Time = 3.33361792(s)
0 1200 1100 1000 900 800 700 600 500 400 300 200 100
= s B ala] ™ - — —
RE¥SR38 ReE8N8RE=S
FEERERES ~RARAZRRS(AEZD
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5.13

415
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L

7373
7357
7333
7329
7316

;
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E
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-

-
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i
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= YO-1-1l8%-culmmn? proton-
= dalta

= proton.jxzp

= YO-1-169-culumn?

= CHLOROFORM -0

= 24-DEC-2014 14:06:48

- 7-ERP-2018 20:13:30

- T-SEP-2018 20:13:48

single pulse
1D COMGIEX
13107

Proton

;Ffl
TI-ECAS00
DELTAZ WE

11.7473879 (7] (500 amx))
1.74507904 (=)

im
500.15991521 [Muzx)

5.0 [ppmi
16304

3

9.5712797737 [mx)
$.38430430 (kEx)
7.50730751 (k== )
Proton
500.15991521 (Mux)
5.0 (ppm]

Proton
500.13991521 [MEx)
5.0 (ppm]

TALSR

is

i

2(=)
42

21t4ac)
11.6(ua)

- 1.74507904 (=)
= 45 [dag]

- 3.6(48)

- % 0[us)

- ofe

- ofe

- FALSE

- 1(s)

Time = 3.74507904(s)
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0 001020304050607 0809 101.11213141516171819 202122 232

abundance

@ RESONANCE
OH Tilecame = YO-1-1l8%-culumn Carbon-1
Author - dalta
/ Exparimant = carbon.jxp
Sample Id = YO-1-169-culumn
Solvent = CHLOROFOSM -0
\t /\/I,O Creation Time = 22-DEC-2014 21:45:38
Pavision Time - 7-ERP-2018 20:15:53
O 3 Curremt Time = 7-SEF-2018 20:16:02
(+)_2d Commant = single pulse decoupled g
o Data Tormat = 1D COMFLEX
Dim Size - 26214
Dim Titie -
Dim Onits - [ppm)
Dimemsions -X
Site = JWM-ECAS00
Ipactronetes = DELTAZ W
Fiald Streangth = 11.7473373(T] (500[amx))
I_Aoq Duratica - 9.03361792 [=)
X _Domain - 13C
X _Freg = 125.76529768 [Mux)
I_offaat - 100 [pp=]
X _Points - 32768
X_FPrascans -4
I Rmsclztion = 1.19955034 [Ex]
X_Swesp = 39.3001761 [k=x)
X Swesp Clipped = 31.44654008(x2z)
Irr_Domain = Proton
Irz_Freg = 500.15991521 [Mux)
Irr _Offset - 5.0(ppm]
Clipped = FALSR
Scans - 104
Total Scans - 104
hl—tlu_hlq - 2. 50a)
Bacvr_Gain =- 80
Temp Gat = 21.44ac)
X 90 wmiaeh - ..![u-l,
X Tima = 0.03361792(»)
l:::- - 30 [deg]
I At = 4.148)
X Pulse = 3.2[us)
Irr_Ats Dec - 21.507(4m)
Izz_Ats_Nowe = 21.507(am)
Irr Noise - WALTE
Irz_Pwideh = $2[us]
- TRUR
Initial Wait - 1(=)
Kca - TRUR
Fow_Time - 2. 50a)
R R S AR Bapatition Time = 3.33361792(s]
5001400 1300 1200 1100 1000 500 800 700 600 500 400 300 200 100 0
myeaonmnw oo rim e ©
F 14443 JERBIRIRRE £ g3
mRMARARESSS FREERFERREE € o
parts per Million - Carbon13
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abundance

@lI:E

2; OH

nCq1H230 =

=
o
OnCq4H23
()-2e
-
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=
Ed
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§
g3 % s J
— o sro
o Jb A R Rttt
T E————— rrT—— Alaanans rr—— e
CANAA AT A
I 9333335833 358 EERRREAISRENR
X : parts per Million : Proton

Tilensme = YO-Cll-aftar-grignard Pri
Author - dalts

Exparimant = proton.jxp

Sample Id = T0-1=Cll-aftar-grignard
Solvent = CHLOROFOSM -O

- §=JUL-2014 23:10:30

i
i

_Time = S~JUL-2014 11:53:44
Curremt_Time = 7-SEP-2018 18:20:31
Commant = single pulse
Dats Format = 1D COMILEX
Dim Size - 13107
Dim Title = Proton
Dim Onits - Ippm]

Dimemsions -X

Site = BCS 300
Ipactronetes = DELTAZ W

Fiald Strength = 7.0506013(T) (300 [MEx])
I_Aoq Duratica - 2.90717694 =)

X Domain - im

X_Foeg = 300.52945592 [MRx)
X_Ooffawt - 5 [ppm]

X_Foints - 16304

XI_Frescans -1

I _Rasclution - 0.34397631 (mx)
X_Swesp = 5_63570704 (kEx)
X _Swesp Clipped = 4.50056620 (k=Ex)
Irr_Domain = Proton

Irx_Fregq = 300.52963552 [Mux)
Irr_Offset - S(ppm)

Tri Domain = Proton

Tri_Freg = 300.52965552 [MRx)
Tri_Offaet - % (ppm)

Clipped = FALSR

Scans =- 18

Total Scans - 16

Balaxation Delay = 2(=]

Bacvr_Gain - 34

Temp Gat = 24.1l4cC]
X_90_widch = 12(us}

x Time - 2.90717494 (2]
t_::l’- - 45 [dag]

X Ats = 1ilam)

X _Pulse = &[us)

Irr_Mode - ofe

Tri Mode =- off

Cante Presat = FALSE

Initial Wait - 1[=])

Papatition Time = 4.90717604(s)
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04

03

02

0.1

abundance

»

OH @ II:E

nC1 1 H23O = Filenene = YO=Cll-aftar-grignard-pa
Author - dalta
Exparimant = carbon.jxp
Sample Id = TO-Cll-aftear-grignard-pa
Solvent = LENEZENE 0¢
Crmation Time = §-JUL~-2014 20:13:59
Pavision Time - T-ERP-2018 18:23:04
OnC14Hz3 Curremt_Time = 7-SEF-2018 18:23:21
(+)_2e Commant = single pulse decoupled g
— Data Tormat = 1D COMFLEX
Dim_Size - 26214
Dim Title -
Dim Onits - lppm)
Dimamsions -X
Site = BCS 300
Ipactrometes = DELTAZ W3
Fisld Strength = 7.0506013(T) (300 [Mms])
X _Aog Duraticn = 1.30412032(s)
X _Domain - 13C
X _Freg = 75.5602342¢ [MEx)
I_offaat - 100 [pp=]
X_Points - 32768
XI_FPrescans -4
I _Rasclution = 0.722400584 [Ex)
X _Swesp - 2367424242 (2nx)
X Swesp Clipped = 18.93939394(k2z)
Irr_Domain = Proton
Irz_Fregq = 300.52963552 [Mux)
Irr_Offset = S (ppm]
Clipped = FALSR
Scans = 410.0
Total Scans =- 410.0
Ralaxation Delsy = 2(a]
Bacvr_Gain =- 80
Temp_Gat = 26.714c])
X 90 wmiaeh = 10.0[us]
x_ Time = 1.30412032(=)
l_:;'- - 30 [deg]
I At = 5.4148)
X Pulse = 3.6[us)
Irr_Ats Dec - 21.2(dm]
Izz_Ats_Nowe - 21.21dm)
Irr Noise - WALTE
Izz_Pwidth =- 0.110 [=a]
- TRUR
Indtial Wait = 1(a)
Kca - TRUR
Nos Time - 2(=)

1600 1500 1400 1300 1200 1100 1000 90 800 700 600 500 400 300 200 100 0
LA AN AL AT AN
83 2R 32272 383 JRERRSE §82o8zEEsy
23 $% =mons 338 EREeres Zdazasncsn
s per ilion : Carbealy ===
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abundance

10 20 30 40 50 6.0 7.0 80 90 100 1.4
aless s saalasasaaaaalassasasaalasasaaaaalassassaaalasssansaaleosssssasalassasasaalaaasaasaslasssasaaalassasasasls

0

Fo™~k°
Fo™f°

(2)-2f

1.00

OH

199

398
T
404

1397

@

T
?i*‘e,E i f

1

2719

---------

(=T

I
:

!
El
i

= AiFRg-Om-4 . jar

- dalts

= proton. jxp

= Tk3I101442-ppp

CHLOROF O - D
1-ADG~2014 11:05:352
5-AD9~2014 23:28:11
S-ADG-2014 23:29:47

mingle pulse
1D COMPLEX
13107

Proton

Lpp]

x

¢ -BCAI00
DELTAZ G

11.7473379(T] (300 (Mmx])
1.74507904 (2]

in

500.15991521 amz )

5.0 (ppem]
16304

1

0.57277737 (=)
9.30430430 [kNx)
7.50750751 (kux)
Proton
500.15991521 [MRsx)
5.0 (ppm]

Protan
500.15991521 [Mmsx)
5.0 lppm]

TALSE

a2z

a2

2(=)

ise

23.614c)
11.6[us]
1.74507904 [a]
45 [dmg]
3.6(4n)
S.0(us)

oee

oee

TALISE

1ls)
3.74507904(n]
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20 30 40

10

Fo™k°
Fo™f°

(2)-2f

OH

abundance

1500 1400 1300 1200 110.

77.000 E
71.563\- 8 3
70.419 =¥
10.235&
70061 & 33
69,360~ — ©
6710807
21
58639 O

@

= AiPRO-OR C-4.jar
- dalta

= carbon. jxp

= Tk)101442-ppp-C

Author

_.u_u

Solvent = CELOROPORM - D
Creation Time

= 1-ADG-2014 11:10:18

Pavision Time = S-ADG-2014 23:18:18

Carrent_Time = S-ADG-2014 23:17:57
Commmmn® - gle pulse decowpled g
Data_Tormat = 1D OOMPFLEX

Dim Size - 26214

Dim Title = Carbonld

Dim Units - lppm)

Dimansions -X

Site = JuM-BCASO0

Fiald Streagth = 11.7473579(T] (300 [mmz])
- 0.83361792 (=]
- 13

i
E

- 128 76520760 Mux)

X Offsat = 100 [ppm]
X_Points - 32768
X_Prescans -4
X_Rasolutica - 1.19950034(us]
X_Swesp - 39.3001761 [kNx]
X _Sweap Clipped = 31. 44654000 (kNx]
Irr Domain = Proton
Irr_Troeg - 500.15991521 Daux]
Irr_Offsat - 5.0 (ppm]
Clipped = FALSE
Scans - 203.0
Total Scans - 203.0
Palaxation Delay = 2.5(s]
Becvr_Gain -
Temp Gat = 24.1(4c)
X_$0_Wideh - 9.8lus)
X_Aog Time = 0.83361792(n]
X_Angle = 30 (deg]
X_Atn - 4.10dn)
X Fulse = 3.2(us)
Irr_Atn_Dec = 21.507[4n)
Irr_Atn Noe - 21.507[4n)
Irr Noise - LTS
Irr_Puwideh - $2(us)
Decoupling - TROR

] Initial Wait - 1is)
) - TROR
Bos_Time - 2. 80s)

Pepetition Time = 3.33361792(a)




=]
L
S ]
= RESONANCE
<3
- —
&= ] OH Filensse = pMimO- O -OF - data -pro to
S ] z Author = dalta
O] \ CN ™ Expar.oant = proton.jxp
-] Saxple_Td = §.KX3-22-data-proton
= Solvent = CHLOROFORM-D
= Creatics Time = 29-AD0-2014 17:16:14
- ] H-CO Bevision Time = 20-SEF-2014 15:07:41
= ] 3 Curramt Time = 20-ADG-201% 14:03:58
-
X (£)-1m o DYy~
- Dim Size - 13107
- 7 Di=m Title = Proton
o] Dim Omits - (ppm)
hi—-' Dimensions =-X
=3 Site = JIM-ECAS00
E Jpectrometas -
= [g . [3 DELTAZ WG
=3 ~ g ol | Strangth = 11.7473879(7] (500 (ars))
- 1 - , Aog Ducatice = 1.74507904(s)
fud X _Domain =-1m
=7 X Freg = 500.15991521 [Mmx)
] X Offsat - 5.0 (ppm)
= ] X _Points - 16304
o] X_Prescans -1
] X Basclution = 0.57277737 (=)
- ] X _Sweep = 5.30430430 [x2x)
o] X _Swesp Clipped = 7.50750751 [k®x)
] Irzr_Domain = Proton
=3 Izz_Treg = 500.15991521 (Mux)
] Irz_Offaet - 5.0 [ppm]
] Tri Domain = Proton
] . Tri Freqg = 500.15991521 [Mux]
g_- 4 8 E3 Tri_offset - 5.0 (ppm]
] = - o |'; Clipped = FALSE
S 1 = Scans - 18
vl Total Scans - 18
o 1 Balaxation Delay = 2[s)
4 Bacvr_Gain - 40
- Temp_Gat = 24.3(4c)
- | X 90 wideh = 11.6[us]
- x Time = 1.74507904 (2]
] s:::’. = 45 (dag]
] X Ata = 3.6(dn]
= X _Fulse = S.8(ua]
ak ITr_Mode - ofe
] ] 1 | Tri_Mode - o
- 1 1 Dante_Presat - FALSE
= Indtianl Wait =-1ls
] J L JL Bapatition Time = 3.74507904(s)
= ] ) o ",
70 60 50 40 30 20 10
N AV AL A A
il B B~ v o S, w0 O v Lt -
SR R%E 888 H383%3 3 2 EEEERSRY
e SO YOO Y TwwTwTww - Nelclcl ool el
X : parts per Million : Proton
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02 03 04 05 06 07 08 09 10 1.1 12 13 14 15 16 1.7 18 I.9I

abundance
0 0.1

1700600 1500 1400 1300 1200 1100 1000 S00 800

S =
o °
o et
-4 o

?

128030
125693
114114

“128.192

X : parts per Million : Carbonl

55300

600 500 400 300 200

RESONANCE

26371

AR

:
{

]

1]

i
4

,,..;
i

i

X _Sweep = 39.3001761 [x=x)
X Swesp Clipped = 31.44634000(xEx)
Irzr _Domain = Proton
Izz_Freg = 500.15991521 [Mux]
Irz _Offset - 5.0 ppm)
Clipped = TRUR
Scans - 500
Total Scans - 500
Palaxation Delay = 2.5(s]
Bacyr_Gain - 80
Temp Gat = 25(4c]
X 90 mideh - 9.6[ua]
x ] Time = 0.83361792(s)
X - 30 [dag]
X _Atn = 4.1[4n]
X _Fulse = 3.2(ua)
Irz_Ats Dec = 21.507[dm)
Irzr_At:m Nos = 21.507(dn)
Izz_Noise = WALTE
Irz_Pwidth - 92(us]

=- TRUR
Initial Wait = 1(=)
o= - TROR
Noe Time .

= phimO-Fh-CN -ON -dats ~carbo
= dalts

= carbon.jxp

- §.K3-22

- CHLORCFOEM O

= 30-ADG-2014 11:00:58

= 20-ADG~2018 12:36:14

= 20-ADG~2018 14:03:33

= aingle pulse decoupled ¢
= 1D COMFLEX

- 26214

= Cazbonld
= (ppm]
-X

- JMM-ECAS00
= DELTAZ WG

= 11.7473879 (7] (500 [am=))
= 0.83361792(s)

= 13C

= 125 76529768 [Mux)

= 100 [ppm]

- 32768

-4

- 1.19953034 [Ex)
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abundance

40

PO T N ST T T T T T 1

20 30
PO R W N T T T T T TR T TN U N SN S T T S T

10

0

| ST W W WY T W T N U NN SN S T T T

OH ? et = [
\ Tilansms dimaphtylalcchol - tramsts
o O - lal - [
- Asthor - dalts
- - .
Sample Id = TRJ101384-p
Sclvent - CELOROPORM-D
= Crmation Time = 2-JUL~-2014 14:17:38
- 0 Bavision Time = 2-JUL~2014 10:45:50
Carrent Time - 2=JUL~2014 19:40:13
Commmn® = single pulse
Data Format = 1D COMPLEX
Din Size - 13107
Dim Title = Proton
Dim Units = lppm]
ot Dimansions -X
(S)—1b =) site - JWM-BCAS00
L) Spectrometer = DELTAZ 0O
Piald Strength = 11 _T473579(T] (500 [mmz))
X_Aog Duraticm = 1.74587904(a]
X Domain -1z
X _Freg = 500.15991521 Mux)
X Offsat - 5.0 ppm]
X _Points - 16384
g E 8 X_Prascans -3
Hefeu X_Rasclution - 0.87277737(ux]
= X_Sweep = 538430430 [kNx]
X Sweap Clipped = 7.30750751(kExz]
Irr Domain = Proton
Irr_Treg = $00.15991521 (=]
Irr_Offsat - 5.0 (ppm]
Tri Domain = Proton
Tri_Foeq = 500.15991521 Darx]
Tri_Offsat - 5.0 (ppm]
§ 8 rg Clipped = FALSE
I - — scans -1
Total Scans - 16
Balazation Delay = 2(s]
Racve:_Gain - 44
Temp Gat = 22_84c)
J X_90_wideh - 11.6[us]
] X _Aog Tims - 1.74507904 [a]
X_Angle = 45 [deg]
X Atn = 3.6(4n)
X Pulse = 5. 8(us)
A Irs_Mode - off
u at Tri_Mode - ore
5 . : = * : - - Pepetition Time = 3.74507904(a]
20%% 3 222853 g3z828 883
=ANE § SN wew B B Bt s | newx
@~ ~ COCOVOD Twwwww ——
X : parts per Million : Proton
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1.5

11 12 13

08 09 10

01 02 03 04 05 06 07

0

abundance

;?jjj(l} 1200 1100

383
AN K

634

28.526
28.211
21.677

2
A

2.075

P

"38.312
En_oss
éu 752

@

1000 900

>_§

77.258
77.000
68.959 — «
23,509 —

76.742

Tilansms = dimaphtylalcchol-transtid
Author - dalts

Experiment = carbon.

Sample Id = TXJ101384-p

Sclvent = CELOROFORM - O

Cresation Time - 2-JUL~-2014 14:21:10
Pavision Time - 2-JUL~2014 10:41:42

Carrent Time = 2-JUL~2014 19:30:5¢
Commmmn® - gle pulse decowpled g
Data Format = 1D OOMPLEX

Din Size - 26214

Dim Title = Carbonlld

Dim Units - lppm)

Dimansions -X

Site - JuM-BCASO0

Fiald Streagth = 11.7473579(T] (500 [mmz))
X_Aog Duratiom = 0.83361792(a]

X Domain - 13¢
| Trwqg = 12876520760 ]
X Offsat = 100 [ppm]
X_Points - 32768

X_Prascans -4

X_Rasolutica - 1.19950034(us]
X_Swesp - 39.3001761 [kNx]
X _Sweap Clipped = 31.44654000 [(kNz]
Irr Domain = Proton

Irr_Troeg - 500.15991521 Daux]
Irr_Offsat - 5.0 (ppm]

Clipped - FALSE

Scans - 254

Total Scans - 254

Palaxzation Delsy = 2.5(s)]
Becvr_Gain -

Temp Gmt = 23.2(4c)
X_$0_wideh - 9. 8lus)

X_Rog Time = 0.83361792(s)
X_Angls = 30(deg]

X _Atn = 4.1(dn)

X Fulse - 3.2(us)

Irr_Atn Dec = 21.507(d4n)
Irr_Atan Noes = 21.507(4n)

Irr Noise - LTS

Irr_Puwideh - $2(us)
Decoupling - TROR

Initial Wait = ils])

How - TROm

Bos Time - 2. 80s)




50

20 30 40

s s s a1

10

0
]

abundance

OH ?) ESONANCE
N
r/s Filesene - YO-ui-aftar-1, 3=
Author - dalts
= Exparimant = proton.
nC11H23O €« Semple Id - n—u-c’:s-x,:-:]
Solvemt - CHLOROFORM -0
Crmation Time - 17-DRC-2014 189:41:41
(S)'1c Pavision Time = 24-DRC-2014 13:10:17
Curremt_Time - 7-SEF-2018 19:01:39
Commant = single pulse
Dats_Format = 1D COMPLEX
Dim Size - 13107
Dim Title = Proton
Dim Onits - [ppm)
Dimensions - X
Site - JIWM-ECAS00
Ipactronetes = DELTAZ W
Fiald Strength = 11.7473879(T] (500 Demx))
I_Aoq Duratica - 1.74507904 (=)
X Domain - 1im
X Treg = 500.15991521 [Mux)
I_offamt - % 0(ppm]
X _Points - 16304
XI_Frescans -1
I Rasclution - 0.57277737 (mx)
X_Swesp = $.30430430 (x=x)
X _Swesp Clipped = 7.50750751 [k=mx)
Irr_Domain = Proton
Irx_Fregq = 500.15991521 [Mux)
Izrr_Offset - 5. 0(ppm]
Tri_Domain = Proton
Tri Freg - S00.15991521 [Mux)
Tri_Offset - % 0(ppm]
Clipped = FALSR
Scans - 18
Total Scans - 16
Balaxation Delay = 2(=]
r_ Bacvr_Gain - 38
Temp Gat - 20(4C
| é 3 rs X 99 wideh - ufl[-’-]
] = o4 o e x__::r:a- - 1.74507904 (=]
) = x) - 45 [deg]
\a IR o~ X Ats = 3.6(a8)
1 f 2 X _Fulse - 5.0[us)
# IzrT -
1 eSS - J g _Mode oee
1 Tri_Mode - ofe
T Dantes Prasat = FALSE
g Tadtial Wait - 1(s]
‘__Jll | L_J Bepatition Time = 3.74507904(s)
| S———
e I B o o L o o o o o o o e [T
7.0 6.0 50 40 30 20 1.0 0
[pa) - - ™ O wt = - O = ™ ﬁ - w
™~ —
SIRE T38I=Y $3 $33 ceanasaqREs
Ll ol Y PN - - mee —_—_——————o oo
: parts per Million : Proton
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02 03 04 05 06 07 08 09 10 1.1 1.2 13 14 15 16 1.7 18 I.J

0 01

abundance

OH @ RESOMNANCE
\
Tilename = YO=ai-aftar-1, 3=
= j
Exparimant = carbon.
nC1 1 H23O Sample Id - “—M-dizr-l.i-
Solvent = CHLOROFOSM -0
1 Cremation Tize = 17-DEC-2014 16:21:48
(S)-1c Pevision Time = 7-SEF-201% 19:03:18
Curremt_Time - 7-SEP-2018 19:03:38
Commant = single pulse decoupled g
Data Tormat = 1D COMFLEX
Dim Size - 26214
Dim Title -
Dim Onits - Ippm]
Dimemsions -X
Site = JWM-ECAS00
Ipactronetes = DELTAZ W
Tiald Strangth = 11.7473879 (7] (S00[amx))
I_Aoq Duratica - 9.03361792 [=)
X Domain - 13C
X _Freg = 125.76529768 [Mux)
I_offaat - 100 [pp=]
X_Points - 32768
XI_FPrescans -4
I_Rasciztion = 1.19955034 [Ex]
X _Swesp = 39.3001761 [k=x)
X _Swesp Clipped = 31.44654000(kxzx)
Irr_Domain = Proton
Irzr_Freg = 500.15991521 (Mux)
Irr _Offset - 5.0 (ppm]
Clipped = FALSR
Scans - 93
Total Scans - 93
hl—uu_hlq - 2. 50a)
Bacvr_Gain =- 80
Temp Gat - 20.3[4ac]
X 90 wmiaeh - 9. .6lus)
x_ Time = ©.03361792 (=)
l_:;'- - 30 [deg]
I At = 4.1]48]
X Pulse = 3.2[us)
Irr_Ats Dec - 21.507(4m)
Izz Atz Now - 21.507(am)
Irr Noise - WALTE
Irz_Pwideh = $2[us]
- TRUR
Initial Wait - 1(=)
Kca - TRUR
Fos Time - 2. 50a)

1400 1300 1200 1100 1000 ©S00 800 700 600 500 400 300 200 100 0
1171\ AN == |\ |
2§3333 2§$53§ ZgESCHEZE =

— O M =00 w NQEwnwO s M—=me -
RARARS FEEERESE mAAAZERAHE =

X~ parts per Million : Carbon13
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abundance

@ll:E

o] OH _
: X S
y \fo/\ho
] (S)-1d
o]
n-
-
N-
: E 3
- =~
b Ll
|
] F g j;
1 i 1
O—- a _ﬂ’L U[_‘ A J...n_L
— — — — —————— i— —
70 6.0 50 40 30 20 10 0
438% D3EF 7 583333435 583
X : parts per Million : Proton

i

il

."lE
i

i

i

.i'i
ii

IR
HE

e
Esﬂéfﬁ

"
»
]

gu?

R

ﬁ'
4

Time

!

= YO-1~154-culumn proton-1
- dalts

= proton.jxp

= TO-1-154-culumn

= CHLOROFORM -0

= I7-MOV-2014 22:30:09
- T-ERP-2018 20:10:34
= 7T-SEP-2018 20:19:48
single pulse

1D COMGZEX

13107

Proton

[ppm]

x

THM~-RCAS00

OELTAZ W@

11.7473879 (7] (500 amx))
1.74507904 (=)

im
500.15991521 [Muzx)

5.0 [ppmi
16304

3

9.5712797737 [mx)
$.38430430 (kEx)
7.50730751 (k== )
Proton
500.15991521 (Mux)
5.0 (ppm]

Proton
500.13991521 [MEx)
5.0 (ppm]

TALSR

is

i

2(=])

=4

20.2(4c)
11.6[us]
1.74507904 ()
45 [dmg]
3.6(an)
S.0[ua)

ofe
ofe
TALSE

1l=)
3.74507904 (=)
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L1 1.2 13 14 15 16

1.0

02 03 04 05 06 07 08 09

0.1

0

abundance

o0

1300 1200 1100

@u:s

1000 900

8973 — o

23356

Tilecsoe = TO-mi-O-af tar - Dear Innge
Author - dalta
Exparimant = carbon.jxp
Sample Id = YO-ai-O-af tar-grignard-p
Solvent = CHLOROFOSM -0
Cremation Tize = 15-DEC-2014 21:30:20
Barision Time - T7-ERP-2018 20:22:37
Curremt_Time - T-SEP-2018 20:22:48
Commant = single pulse decoupled g
Data Tormat = 1D COMFLEX
Dim Size - 26214
Dim Title -
Dim Onits - [ppm)
Dimemsions -X
Site = JWM-ECAS00
Ipactronetes = DELTAZ W
Tiald Strangth = 11.7473879 (7] (S00[amx))
I_Aoq Duratica - 9.03361792 [=)
X Domain - 13C
X _Freg = 125.76529768 [Mux)
I_offaat - 100 [pp=]
X_Points - 32768
X_FPrascans -4
I_Rasciztion = 1.19955034 [Ex]
X _Swesp = 39.3001761 [k=x)
X _Swesp Clipped = 31.44654000(kxzx)
Irr_Domain = Proton
Irz_Freg = 500.15991521 [Mux)
Irr _Offset - 5.0(ppm]
Clipped = FALSR
Scans - 95
Total Scans - 58
hl—tlu_hlq - 2. 50a)
Bacvr_Gain =- 80
Temp Gat = 20.7(4c)
X 90 wmiaeh - 9. .6lus)
x_ Time = ©.03361792 (=)
l_::- - 30 [deg]
I At = 4.1[dB]
X Pulse = 3.2(us)
Irr_Ats Dec - 21.507(4m)
Izz_Ats_Nowe = 21.507(am)
Irr Noise - WALTE
Irz_Pwideh = $2[us]
- TRUR
Initial Wait - 1(=)
Kca - TRUR
Fos Time - 2. 50a]




40

abundance

30

20

10

%) RestnANCE
Filansme = YO-l-aftar-Vcat-papar P
Ircacizant = proton. jxp
nC11Hz30 AN ® Sample_Td = YO-1-after-Veat
Solvant -
Creation Time = 1-JUL-2014 10:28:19%
Pavision Time - 1-JUL~-2014 18:47:01
Carrent_Time = 1-JUL-2014 20:40:38
OnC14Has Commant = single pulse
Data Foomat = 1D COMFLEX
Dim Size - 13107
(S)"1e Dim Title = Proten
Dim Units - lppm)
Dimmnsions -X
Site = BCS 300
Ipmctrometer = DELTAZ WMR
Fiald Strength = T.0586013(T] (300[amz))
X_Aog Durstiom = 2.90717696(s)
X_Domain -am
X Freg = 300.32965592 Mux)
X_offast = Sippm)
X _Points - 16384
XI_Prascans -1
X_masclution = 0.34397631 [Nx]
X_Swesp = 563570704 [kNx]
I _Swesp Clipped = 4. 50856620 (kN
Irr_Domain = Proton
Ire_Freg = 300.52965502 avx]
Irr_Offset - S(ppm)
Tri_ Domain = Proten
Tri_Freg = 300._52963502 Darx]
Tri_Offeet - 5(ppm]
Clipped - FALSE
foanm - 32
Total Scans - 32
Balaxation Delay = 2(s)
= Pmcvr_Gain - 34
HS - Tenp Gat - 24.214C)
: X_90_widen - 12(us]
X_Acq Time - 2.90717696(s)
y - X_Angle - 4% [deg]
X_Atn = 1lam)
X Palse - §lun)
] Irr_Mode - ore
1 Tri Mode - ore
LN B i i e i i e i i B S i S i B i i e m b i i b i e S i e i e o m i a e o o | - FALSE
70 6.0 50 4 30 20 1.0 0 [sstimlwic =g
Papatition Time = 4.90717606(s)
g 223529332 FzIcogzme 28333cPUsEsEs
™ NMNEEAOAANNN CTRECEETEETETANS " e MO NNS
~ COeCeLOLee e b B B ] s e e e = = =0 O O
X : parts per Million : Proton
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04

nCq4Hz30

OH

@u:s

14101 —

Tilecsoe = YO=1=-m{ll-af tar-Veat -pag
Author = dalts
Lxpar_oant = carbom.

I=p
= T0-1-Cll-aftar-Voat-pape
= CHLOROFORM -O
= 1=JUL-2014 21:03:57
- 7-ERP-2018 18:27:38

T

:

Current_' = 7-EEP-2018 18:27:49
Commant = single pulse decoupled g
Data Tormat = 1D COMFLEX
Dim Size - 26214
Dim Title -
Dim Onits - ppm]
Dimemsions -X
Site = BCS 300
Spectrometes - DELTAZ W3
Fisld Strength = 7.0506013(T] (300[aEz])
[ Aoq Duraticon = 1.30412032(s)
X Domain - 13¢C
X _Freg = 75.5602342¢ [MEx)
I_offaat - 100 [pp=]
X_Points - 32768
X_FPrascans -4
I _Rasclution = 0.72240054 [Ex)
I_Svesp - 2367424242 (2nx)
X Swesp Clipped = 10.93939394(kuzx)
Irr_Domain = Proton
Irz_Freg = 300.52963552 [Mux)
Irr_Offset = S (ppm]
Clipped = FALSR
Scans - 31
Total Scans - 37T
Palaxzation Delsy = 2 (=)
Bacvr_Gain =- 80
Temp Gat - 23.6[ac)
X_90_mideh = 10.8[us]
x_ Tima = 1.30412032(=)
l_::- - 301
I At =- 5. 4148)
X Pulse = 3.6[us)
Irr_Ats Dec - 21.2(dm]
Izz_Ats Nows - 21.2(am)
Irr Noise - WALTE
Izz_Pwidth =- 0.110 [=a]

- TRUR
Inditial Wait = 1(s)
Kca - TRUR
Fow Time - 2]
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Time

= YO-2+«173-culumn proton-l
= dalta

12:08
- 2-ERP-2018 11:47:19
- T-SEP-2018 189:32:49

single pulse
1D COMGIEX
13107

Proton

;Ffl
TI-ECAS00
DELTAZ WE

11.7473879 (7] (500 amx))
1.74507904 (=)

im
500.15991521 [Muzx)

5.0 [ppmi
16304

3

9.5712797737 [mx)
$.38430430 (kEx)
7.50730751 (k== )
Proton
500.15991521 (Mux)
5.0 (ppm]

Proton
500.13991521 [MEx)
5.0 (ppm]

TALSR

is

i

2(=)

42

21.814c)
11.6[us]
1.74507904 ()
43 [dmg]

3.6(an)
S.0[ua)

ofe
ofe
TALSE

1l=)
3.74507904 ()
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= YO-2+«173-culumn Carbom-1
= dalts

= carbon.jxp

= TO=2~173~culumn

= CHLOROFORM -0

= 2-SEF-2015 11:15:32
- 7-ERP-2018 18:35:51
- 7-SEP-2018 18:36:08

= single pulse decoupled g
= 1D COMPLEX
- 26214

= lppm]
-x

- TWM-ECAS00
= DELTAZ WG

- 11.7473879 (7] (500 amx))
- 0.83361792 (=)

- 13C

- 125 76529768 [Mux)
= 100 [ppm]

= 32768

-4

= 1.19955034 [Ex)

= 39.3001761 (kEx)
= 31.44654000 (xxnx)
= Proton

= 500.15991521 (Mux)
= 5.0 (ppm]

= FALSE

- 458.0

- 458.0

- 2m]
- 80

- 21.9[4ac)

- 9.6[us)

= ©.03361792 (=)
= 30 [deg]

- 4.1(4m)

= 3.2(us)

- 21.507[dm)

- 21.507(am)

= WALTE

= 92 [us]
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1.01

" J RESONF
OCOCH3
\ Tilenese = phanylvinyletancl-acetat]
8 Author = dalts
3 1 Expar.oant = proton. jxp
e ™ Sample Id - 5.K3-139-R-dats
Solvent - CHLOROFOMM - O
Creatics Time = 21-AUG-2014 21:36:20
(R)'3a Bevision Time = 20-ADG~2018 11:20:19
Current Time = 20-ADG~2018 14:02:19
Commant = aingle
Data_Format = 1D alﬁ-
Dim Size - 13107
Di=m Title = Proton
Dim Omits - (ppm)
Dimensions -X
Site = ECS 300
Spectrometar = DELTA2 W&
Fiald Strength = 7.0506013(T) (300 [Mm=])
X_Aog Duration - 2.90717694 (=)
X _Domain -1m
X_Freq = 300.52963352 [Mux]
X offset -5
X Poimts - 16304
x_h.-- -1
X Rasclstion - 0.34397631 (2]
X_Swesp - 5 63570704 [xmx)
X _Swesp Clipped = 4.50056420 [xmx)
Irzr _Domain = Proton
Izz_Freg = 300.529635552 [Mux)
Irz _Offset = S [ppm]
Tri Domain = Proton
Tri_Freg = 300.52943552 [Mux]
1 Tri_offaet - % (ppm)
- Clippmmd = FALSE
Scans - 10
Total Scans - 18
Balaxation Delay = 2(s)
Bscvr_Gain = 40
Temp Gat - 25.9|4ac)
X 90 wideh = 11.2(us]
X Aoy Time = 2.90717696 (2]
x_::’. - 45 [dag]
X Atn = 1(dn)
X_Fulse - 8. 6[us)
Iz _Mode - ofe
Tri Mode - Off
Dants Presast = FALSE
Indtinl Wait - 1(=]
Bapatition Time = 4.90717636(s)
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e
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0

e Pl fimn far Irrmmlion
E Tilaname = dinsphthyl-OAc-7.34f
3 b4 Author - dalta
- - = proten.{xp
3 Sample_Td = dinaphthyl
3 Solvent - CELOROFCSM-D
3 Creatiom Time = 11-SEP=2014 10:11:49
3 Ravisicn Time = 11-SEP-2014 21:15:11
3 Currsat Time = 280-0CT-2013 07:29:58
3 rs Comman t = single pulse
3 \ Data Format = 1D CoMPLEX
e - Dim Size - 13107
3 Dim Title = Proton
3 Dim Units = [ppm)
- Dimmns toms - X
3 Site - JEM-BCAS00
- Spectrometes = DELTAZ WG
3 i o Fiald Strength = 11.7473379(F) (S00[Mmx])
3 (R) 3b f°- [3 X_Acq Duration = 1.74587304(s)
3 - X_Domain - 1m
- X_Freg = 500.15091521 (M=)
3 X_offaat - 5.0 [ppm]
E X_Points - 16304
3 XI_Freacans -3
3 X _Bmscistion - 0.87277737(N2)
3 X_Sweap - $.30430430 [(kEx)
Er X_Sweep_Clipped = 7.50750731(kEx)
3 (= N Irz Domain = Proton
3 ] — Irz_Freg - 500.15991521 [MEx]
= Irz_Offsmt = 5.0 [ppm]
E Tri Domais = Protan
E Tri_Freq - 500.15091521 (MEx]
3 Tri Offset - 5.0 (ppm]
3 Clipped - FALSE
- Scana - 32
3 8 8 g Total Scans - 32
3 — — = Ralazation Delay = (=]
3 Recv:_Gain -5
3 Tesy Gat - 21.3(4c)
3 X_50_wideh - 11.6[us]
3 X_Acq Time - 1.74507904(n)
3 X_Angle - 45 (deg)
3 J X_Ata - 3.6[4n)
r 4 X_Fulam - 5. 0[us]
3 Isz Mode - ore
3 Tri_Mode - ofe
3 Dante_Presst - FALSE
3 —.__IJ_.I___J - | A Initial Wait = 1(a]
= Rapetition Time = 3.74507304(s)
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X : parts per Million : Proton
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= dimaphthyl-Oho-C~3.34s
= dalta

= carbon. ixp

= disphthyl -OAc

- CELOROFORM-D

Creation Time = 11-SEP=-2014 05:37:59
Revision Time = 11-SEP-2014 23:19:24
Current Time = 28-0CT-2018 07:32:00

= aingle pulse decoupled gat

Fisld Stremgth = 11.7473579(Y] (S00DMmx])
Caration

- 0.83361792(s]

- 13C

- 128 76529748 [MEx)
= 100 (ppm)

- 32768

-4

= 1.19959034(Nx)

= 39.3001761 [kNx)
= 31.44654000 [kEx)
= Froton

= 500.15991521 [MEx)
= 5.01ppm]

- FALSE

- 220.0

- 220.0

Dalay = 2.5(s)
- &0

= 20.84ac)
- 9. &[us)

- 0.803361792(s)
= 30 |deg]

- 4.1(dn]

= 3.2(us)

=- 21.587(4n)
- 21.587[4n)
- WALTE

- 92[ua)

- THOm

_Waie = 1is}

- TIOm
-2 S(a)

)_Time = 3.33361792(s)
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nCq1H230
(R)-3c
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OCOCH;
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1597
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40
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- L W N ]

Tilename - YO-1-174~culmmn?-50 prot
Author - dalts

Exparimant = proton.jxp

Sample Id = Y0-1-174-culmmn2-50
Solvent = CHLOROFORM -0
Crmation Time = §-JAN-2015 20:36:53
Pavision Time - 7-SRP-2018 17:58:24
Current_Time = 7-EEP-2018 17:57:18
Commant = single pulse

Dats Format = 1D COMILEX

Dim Size - 13107

Dim Title = Proton

Dim Onits - Ippm]

Dimemsions -X

Site - IIM-ECAS00
Ipactronetes = DELTAZ W

Fiald Strength = 11.7473379(T] (S00[amx))
I_Aoq Duratica - 1.74507904 (=)

X Domain - im

X_Foeg = 500.15991521 [MRx)
X_Ooffawt = 5.0 ppm]

X_Foints - 16304

X_Frescans -]

I _Rasclution - 9.57277737 [mx)
X_Swesp = $.30430430 (kEx)

X _Swesp Clipped = 7.50750751 [k=mx)
Irr_Domain = Proton

Irx_Fregq = 500.15991521 [Mux)
Irr_Offset = 5.0(ppm]

Tri Domain = Proton

Tri_Freg = 500.15991521 (MRx)
Tri_Offaet - 5. 0(ppm]

Clipped = FALSE

Scans =- 18

Total Scans - 16

Balaxation Delay = 2(=]

Bacvr_Gain - 34

Temp Gat = 21.3[4c])

X_90_widch - 11.6(us]

x Time = 1.74507904 (=)
z_::l’- - 45 [dag]

X Ats = 3.6(4n)

I _Fulse = 5.0[us]

Irr_Mode - ofe

Tri Mode =- off

Cante Presat = FALSE

Initial Wait - 1[=]

Papatition Time = 3.74507904(s)
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? RESONANCE
Tilecame - YO-1~174~culumn?-50 Carh
- Author - dalta
on Exparimant = carbon.jxp
Sample Id = T0-1-174-culumn2~50
Solvent = CHLOROFOSM -0
(o] Cremation Tize = =JAN-2013 20:40:23
- Bevision Time = 7-GRF-201% 18:03:00
Curremt_Time = 7-SEP-2018 18:03:19
- Commant = single pulse decoupled g
- Data Tormat = 1D COMFLEX
Dim_Size - 26214
= Dim Title -
— Dim Onits - [ppm)
Dimemsions -X
Site = JWM-ECAS00
o Ipactronetes = DELTAZ W
= Tiald Strangth = 11.7473879 (7] (S00[amx))
I_Aoq Duratica - 9.03361792 [=)
) X _Domain - 13C
(=] X _Freg = 125.76529768 [Mux)
I_offaat - 100 [pp=]
X_Points - 32768
2 X_Prescans -4
< X _Basclution = 1.19955034 [Ex]
X_Swesp = 39.3001761 [k=x)
<o !:l-_ﬂl.m = 31.44454000 [xux)
= Irr_Domain = Proton
Irz_Freg = 500.15991521 (Mux)
Irr _Offset - 5.0 (ppm]
v Clipped = FALSR
=] Scans - 243
Total Scans - 243
- hl—tlu_hlq - 2. 50a)
=] Bacvr_Gain - 80
Temp Gat - 21.4[ac)
- X 90 wmiaeh - ..![u-l,
< -5 . Stk i
I At = 4.148)
X Pulse = 3.2[us)
pr Irr_Atm Dec - 21.587 (4]
Izz_Ats_Nowe = 21.507(am)
Irr Noise - WALTE
- Irr_Puwideh = $2[us]
s - TRUR
Inditial Wait = 1(s)
Kca - TRUR
= Fos Time - 2. 50a)
Bapetition Time = 3.33361792(s)
L
L L N B B NN L L BN BN N L BN NN B LR N B |
170.0 160.0 150.0 140.0 1300 1200 1100 1000 900 800 700 600 500 400 300 200 100 O
« € == o () b~ o N = ~
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X : parts per Million : Carbon13
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a
0

@ RESONANCE
QCOCH3 s Filecame - YO=1~17%-culmmn~50C_ prot
= Author - dalta
N o Exparimant = proton.
Sample Id - ro-;-ugzu.—-m
Solvent = CHLOROFOSM -0
O Cremation Tize = 0~JAN-2015 16:11:37
O Pavision Time - 0-~JAN-2018 16:26:1)
3 Current_' = 7-SEP-2018 18:00:57
Commant = single pulse
(R)-3d Dats_Format = 10 CoMGLEX
Dim_Size - 13107
Dim Title = Proton
Dim Onits - Ippm]
Dimemsions -X
Site - IIM-ECAS00
Ipactronetes = DELTAZ W
Tiald Strangth = 11.7473879 (7] (S00[mx))
I_Aoq Duratica - 1.74507904 (=)
X _Domain - 1m
X _Freg = 500.15991521 [MRx)
I_offant - 5.0 (pp=]
X _Foints - 16304
XI_Frescans -1
I _Rasclution - 0.57297737 [mx)
X _Swesp = 5.30430430 (k=x)
X _Swesp Clipped = 7.50750751 [k=mx)
Irr_Domain = Proton
Irx_Fregq = 500.15991521 [Mux)
Irr _Offset - 5.0(ppm]
Tri Domain = Proton
= Tri Freg = 500.15991521 [Mux)
rg, 5 e Tri_Offset = %.0(ppm]
o o “ Clipped - FALER
Scans =- 18
[3 -E Total Scans i
(s | o m_hl.q - 2=
Bacvr_Gain - 40
Temp_Gat = 21.1(4c]
- X 99 wideh = 11.6[ua]
< 2 e X Aoy Time - 1.74507904 (=]
e - - x ] = 43 [dag]
X Ata = 3.6(a8)
y I _Fulse = 5.0[us]
Irr_Mode - ofe
Tri Mode =- off
Cante Presat = FALSE
Tadtial Wait - 1(=)
-...._.J_._J Bepatition Time = 3.74507904(s)
p— (= L A -
0 6.0 50 4.0 30 20 1.0 0
vy v—— ol
- §§1 gagg— " a 3 §39333n§ g §§
Lo "~ Ce eee Lal gl - Mmoo ™~ -t =
X: per Million : Proton
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abundance

pd SE0OL
—
- RESONANCE
-
Tilecsoe = YO-1=~17%-culumn~3ISC_ Carh
Author - dalta
i Exparimant = carbon.
s Semple Id - FO=1-1' -38C
Solvent = CHLOROFOSM -0
o~ Cremation Tize = P~JAN-2015 15:56:49
- Pavision Time = 7-SRP-2018 18:12:18
Curremt_Time = 7-SEP-2018 18:13:58
— Commant = single pulse decoupled g
— Data Tormat = 1D COMFLEX
Dim Size - 26214
Dim Title -
= Dim_Onits - lppm]
- Dimensions -x
Site = JWM-ECAS00
o Ipactronetes = DELTAZ W
o Fiald Streangth = 11.7473373(T] (500[amx))
I_Aoq Duratica - 9.03361792 [=)
-] X _Domain - 13C
P X Treg = 12576529768 (MRx)
I_offaat - 100 [pp=]
X_Points - 32768
i X_Prescans -4
< X _Basclution = 1.19955034 [mx]
X _Swesp = 39.3001761 [k=x)
X Swesp Clipped = 31.44654008(x2z)
- Irr_Domain = Proton
Irzr_Freg = 500.15991521 [Mux)
Irr _Offset - 5.0(ppm]
vy Clipped = FALSR
S Scans - 162
Total Scans - 162
'. hl—uu_hlq - 2. 50a)
=] Bacvr_Gain - 80
Temp Gat - 21.0[4ac]
X 90 wmiaeh - 9. .6lus)
bl I Aoy Time = 0.83361792 (=)
=] l_:;'- - 30 [deg]
I At = 4.1]48]
o X Pulse = 3.2[us)
= Irr_Ats Dec - 21.507(4m)
Izz Atz Now - 21.507(am)
Irr Noise - WALTE
— Irz_Pwideh = $2[us]
[~ - TRUR
Indtial Wait = 1(s)
Kca - TRUR
Fos Time - 2. 50a)
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40

30

20

1.0

e

: Beh Aemy o7 Irramtinn
- ; Tilenams = AIC11NZI~CAc~9.jaf
— Author - dalts
] ?COCH?, :' - : ::h-.’q
i nCy4H230 N Solvent - CELOROFORM-D
T Creation Time = 13-SEP=2014 00:03:52
1 Ravisicn Time = 29-0CT-2018 07:34:11
. Cusrrant Time = 289-0CT-2018 07:34:28
b Commean t = single pulse
7 Data Format = 1D OOMpLEX
] OnCq4Haz3 Dim Tize - 13107
s Dim Title = Proton
- (R)'3e Dim Units - (ppm)
- Dimmnaions =X
Site - JuM-BCAS00
- Spectrometes = DELTAZ MG
4 Tiald Strength = 11.7473379(T] (S00[Mmx])
- X_Acq Duration = 1.74507904(s)
- X_Domain - 1N
X_Freq = 500.15091521 [M=x)
7 X _offset - 5.0 (ppm)
- X_Points - 16304
B l_m -1
- X_Rmaclstion - 0.57277737 (2}
i X_Sweap = 5.30430430 (kEx)
X_Sweap Clipped = 7.350750731(kEx)
T Izzr Domain = Proton
- Isz_Freg - 500.15991521 [MEx)
- Irz_Offsmt - 5.0(ppm)
A Tri Domais = Protan
Tri Freg = 500.15091521 [MEx)
7 Tri Offamt - 5.0 [ppm]
. Clipped - FALSE
e Scana - 32
p Total Scams - 32
_.- & Relazation Delay = 2(s)
v l-u_-.u - 29
E v Tesp Gt - 22.2(4c)
_ = X_90_Width = 11.6[us]
i - X_Acq Time - 1.74507904(n)
T 3 3 X_Angle - 45 deg)
X_Atn =- 3.¢[4n)
- =f< f - X _Pulse = 5.8 [us]
. Iz Mode - ore
u Tri Mode - ofe
- Dants Prasat = FALSE
Initial Wait - 1(s])
Rapetition Time = 3.74507304(s)
LENLEL l LU A A A B B B B ) l LU B B B A B e l LUNLNL A B B B A B B L B B B B B B [ LU L A B B I B B ) ' LN B B B B B A l LRI BN A B B A A | L]
6.0 40 20 1.0
| ALK A AN | 22N A
- o — A - wnm ~No W = — oMo o
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~ eevwvewew o Ll ] Ol v — OO
X : parts per Million : Proton
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abundance

3 Pl Alans o b o
e Tilensne = ALCIIN2I=CAc~-C=3. jae
3 Author - dalts
3 nC41H230 NS Solvent = CELOROFORM-D
] Creation Time = 13-SEP-2014 00:08:22
- Revision Time = 20-0CT-2018 07:38:42
3 Cusrmnt Timae = 28-0CT-2018 07:38:82
e Commmet - :;-'u pulse decoupled gat
3 OnCq1Ha3 Dim Size - 26214
: (R)-3¢ e e
. Dimanastcns -X
3 Site - THM-BCAS00
= Speactrometars = DELTAZ W3
3 Field Stremgth = 11.7473579(T] (500 [aNx])
= X _Acq Duration = 0.83361792(s]
E X_Domadn - 13C
3 X Treg - 12% 765207608 [MEx)
= X _Offset - 100 (ppm]
. X_Points - 32768
] XI_Preacans -4
bs X _Rasclution - 1.19989034(mx)
- X_Sweap = 39.3081761 [kEx)
. X _Sweap Clipped = 31.44654000(kEx)
9 Irr Dematin = Proton
) Izzr_Freg = 500.15991521 [MEx)
3 Irz_Offset = 5.00lppm)
3 Clipped - FALSE
3 Scana - 1024
B Total Scans - 1024
3 Palazation Delay = 2.5(s]
- Recyr_ Gais - 80
. Temp Gat - 22_6(4C)
3 X_50_Wideh - 5.8(=s)
] x Time - 0.83361792(s)
. x:a. - 30 (deg]
. X_Atn - 4.1(4m]
3 X_Pulss - 3.2[sa]
. Izz_Atn_Dec - 21.587 (48]
] Irr Atn Now - 21.587 (4]
4 Izrz_Noise - WALTE
- Irr_Pwides - 92 (us]
. Decoupl ing - TROm
E | Initial Wait - 1ls})
ot e s = | Mow - TROR
. Nos Time - 2.5(s)

LA AL L L L Ll L LRl LR LR LR LR LR LR LR LR RS LR LR ALELES LA m-"_‘- Time = 3.33361792(s)
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= diFRO-OAc-6 . Jaf
= dalts

= proton. yxp

- TRJL01448-p
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-
13 ;
B4l

llllilll
§

11.7473379(T] (300 (Mmx])
1.74507904 (2]

in

500.15991521 amz )

5.0 (ppem]
16304

1

0.57277737 (=)
9.30430430 [kNx)
7.50750751 (kux)
Proton
500.15991521 [MRsx)
5.0 (ppm]

Protan
500.15991521 [Mmsx)
5.0 lppm]

TALSE

a2z

a2

3

23.414c)
11.6(us]
1.74507904 [a]
45 [dag]
3.6(4n)

5.0 (us)

oee

oee

TALSE

1(s]
3.74507904 [n]
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abundance

JEOL
96e0H; %
Tilansme

= ALFRG-OAz C-4.jaf
= dalta

= carbon. j=p

= TJ101446-p C

To™f° A

Amthor

Sample Id

Solvent
O Creation Time = S-ADO-2014 17:17:39

O Pavision Time = S-ADG-2014 10:24:30

3 Carrent Time

Commnmn'®

Data Format

= S-ADG-2014 18:27:18

(R)-3f o il iniisie
= 1D COMFLEX
Biamitie = Casbestd
Dim Units : :FJ
Site - JuM-BCASO0

Fiald Streagth = 11.7473579(T] (300 [mmz])
X_Aog Duratiom = 0.83361792(a]
- 13

i

= 12476520760 [arx]
X Offsat = 100 [ppm]
X_Points - 32760
X_Prescans -4
X_Rascolution = 1.19959034 (ux]
X_Sweep = 393081761 [kNx]
X_Sweap Clipped = 3144654000 (kNz)
Irr Domain = Proton
Irr_Freg = 500.15991521 [Mux]
Irr_Offsat - 5. 0lppm)
Clipped - FALSE
Scans - 8512
Total Scans - 512
Palaxzation Delsy = 2.5(s)]
Becvr_Gain -
Temp Gmt = 23.8(4c)
X_$0_Wideh - 9.8lus)
X_Rog Time = 0.83361792(s)
X_Angle - 30 [deg]
X _Atn = 4.1(dn)
X Fulse = 3.2(us)
Irr_Atn Dec = 21.507[4n)
Irr_Atn Nos = 21.507(4n)
Irr Noise - LTS
Irr_Puwideh - $2(us)
b Decoupling - mom
Initial Wait - 1=}
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PCIPh-Ma-4 . jaf
dalts

ton. jxp
TRI101370-p
CHLOROPORN-D

30-JUN-2014 10:16:32

11.7473379(T] (300 (Mmx])
1.74507904 (2]

in

500.15991521 amz )

5.0 (ppem]
16304

1

0.57277737 (=)
9.30430430 [kNx)
7.50750751 (kux)
Proton
500.15991521 [MRsx)
5.0 (ppm]

Protan
500.15991521 [Mmsx)
5.0 lppm]

TALSE

18

16

2(=)

40

21.414c)
11.6[us]
1.74507904 [a]
45 [dmg]
3.6(4n)
S.0(us)

oee

oee
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abundance

@
Tilansse = dianyl acetats-4.jaf
OCOCHj3 % Author - dalts
S et - Exparizsnt = proton. yxp
Semple Id - TE4101403
Solvant - CHLOROFCEM -
Crmaticn Time = 10-JUL~2014 20:49:34
Ravision Time - 17=JUL~2014 19:43:1%
rE Current_Time = 17-JUL~2014 19:43:48
(R) 3h vy Commen t = single pulse
Data Format = 1D COMPLEX
Dim Size = 13107
Dim Title = Proton
Dim Units - [ppm)
Dimans icos -X
Site = B{-BCA300
Ipectrommtes = DELTAZ e
-
2 - Tiald Strength = 11.7473873(T] (500 [aEz])
~ X _Aog Duratiom = 1.74507904(a]
t Domaisn - 1m
X _Freg = 500.15991521 [MEx)
X_Offaet - 5.0 (ppm]
X_Points - 16384
X_Pruscans -1
I _Rasclutiocn - 0.57277737(u=)
X_Sweap - 9.30430430 [kuNx)
X Sweap Clipped = 7.50750731(kEx)
Irz_Domain = Proton
Iez_Freg = 500.15991521 [MEx]
Irz_Offset - 5.0 (ppm]
Tri_Domain = Proton
Tri_Freq = 500.15991521 [MEx)
Tri_Offset - 8.0 (ppm]
Clipped = FALSE
8 Scans =- 32
. byt Total Scanas - 32
— c -
Ralazation Delsy = 2(=)
Racvr_Gain - a4
Temp Set = 24.8(4cC)
X_90_Width = 11.6[us]
X_Aog Time - 1. 74507904 [a)
1 X _Angls = 45 [dag]
X_Atn = 3.6(4n)
X Pulse = 5.0(us]
| Irzr_Mods - ofe
Tri Mods - Off
|s|o4|03|02i01|06 mu.-.;._-.tt ::T:l
E ) = = Repetition Time = 3.74507904(s)
BO=ESSHEER 2=82E83 £Enz
Lol Bt Bt B B B Bt Bt ———_aQQ M
Vi WAy nn [ N o W Nl B R
X : parts per Million : Proton
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@
Tilensse = NBoc-4.jdf
~ OCOCH3; 2 Author - dalta
=S Exparizant = proton. jxp
Semple Id = TRJ101308-p
Solvant = CHLOROFCEM -
I}l Crmatico Time = 2-JUL-2014 13:42:00
Ravision Time - 2=JUL~2014 18:30:31
Boc Current_Time = 2-JUL-2014 19:49:20
(R)-3I Ccomman't = mingle pulse
Data Format = 1D COMPLEX
Dim Size = 13107
Dim Title = Proton
Dim Units - [ppe=)
Dimmnsices -X
Site = B{-BCA300
Ipectrommtes = DELTAZ e
Fiald Strength = 11.7473579(T] (500 [mmz])
X_Aog Duratiom = 1.74507904(s)
. Domaisn -1
X _Freg = 500.15991521 [MEx]
X_Offaet - 5.0 (ppm]
X_Points - 16384
X_Pruscans -1
I _Rasclutiocn - 0.57277737([u=)
X_Swesp - 0. .30430430 [kNx)
X Sweap Clipped = 7.50750731(kEx)
Irz_Domain = Proton
Irr_Treg = 500.18991821 [Mmx]
2 Irz_Offset - 5.0 (ppm]
Tri_Domain = Proton
o Tri_Freq = 500.15991821 [Mmx)
. - Tri_Offset = 5.0ppm]
~ ~ Clipped = FALSE
~ o Scans - 32
Total Scanas - 32
Ralazation Delsy = 2(=]
Racvr_Gain - 40
= 2 s Tep_Get = 22.804c]
- — —_ X_D0_Width = 11.6[us]
X_Aog Time - 1. 74507904 [a)
X_Angle - 45 [deg]
/ X _Aen - 3.6(4m)
X Pulse = 5.0(us]
Mode - ofe
o —— — jl l JJl “NJ-;_; : Mode - oft
T .7|0. T .dlo. Ty slo. ........ f Io ......... T T 2‘0 1'0 ......... (I) mu.-.;. e ::T:l
: ’ > 30 g Repetition Time = 3.74507504(s)
2 g8 2 §R2788858 22323 ¥smcy
o \ - memRhontEET NNKR 1w e e T |
~ i v i W W Mmoo, IO = o vt vt vt v
X : parts per Million : Proton
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= DiMeOFh-Cl-3.jaf
= dalta
= proton. jxp
= YkJ101379-pp
CHLOROFCEM ©
2-J0L-2014 1

LB
s
g
-
-
T

ll|lilll
§

11.7473379(T] (300 (Mmx])
1.74507904 (2]

in

500.15991521 amz )

5.0 (ppem]
16304

1

0.57277737 (=)
9.30430430 [kNx)
7.50750751 (kux)
Proton
500.15991521 [MRsx)
5.0 (ppm]

Protan
500.15991521 [Mmsx)
5.0 lppm]

TALSE

18

16

2(m=)

s0

21.8(4c)
11.6(us]
1.74507904 [a]
45 [dmg]
3.6(4n)

5.0 us)

ore

ore

TALSE

1=}
3.74507904 [n]




20,0 300

10.0

abundance

ety = [

QCOCHB 8 - 3 Filansse - m acetate-4. jaf
- : - = proton. jxp
Sample_Id = YkJ101402-p
Solvent - CHLOROFOSM-D
Crmaticn Time = 12-JUL~2014 14:50:27
H3CO Ravision Time = 17=-JUL~2014 19:36:52
Current_Time = 17-JUL~2014 19:37:13
(R)-3k Commant = single pulse
Data_Format = 1D COMPLEX
Dim Size - 13107
Dim Titls = Proton
Dim Units - [ppm)
Dimans ions -x
o — fite - DB-BCAS00
z =) Spectrommtes - DELTAZ WG
~

Fiald Strength 11.74735879 (7] (500 [mmx])
X_Aoq Duratiocs 1.74507904(n]
. Domaisn in
Freg 500.15991521 Demx]
offaet 5.0 lppm]
Poin 16384

1
0.57277737(mx]
9.30430430 [kNz ]
7.50750751 (kNx )

it

_Domain Protan
Iz Freg 500.15991521 Rz ]
IS Izz Offamt 5.0 ppm)
- Tri_Domain Proton
Tri_Freq 500.15991521 Mms)
Tri_Offaet 8.0 [ppm]
Clipped FALSE
Scans a2z
Total Scanas a2
Ralazation Delsy = 2(=)
Racvr_Gain - 40
Temp et - 23.3]4c)
X_90_wWidth = 11.6[us]
I X _hog Time - 1.74507904(a)
X _Angle - 45 [deg]
X_Atn - 3.6(4n)
J X Pulse - 5. 0(us)
L " e - R
7'6‘05‘04|03'02i01lotl)"““;;‘“ :::l
- . - . = Repetition Time = 3.74507904(s]

N

A A /

1528
15157-

5843
5831
3802
2047 —

o ) e o~
2838358 8%
~e~e 999 W
X : parts per Million : Proton
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30

e

JEQL

Pl fimns o Irrummiinn
Tileoams - 101713-protom~S. jdf
I'g Author - :lh ’
4 Exparimant = proton. jxp
‘ .\\OCOHC21H43 " Saxple Id - TX3101712-protem
Solvent - MENEEWE -04
Creation Time = 27-0CT=2013 21:13:46
Ravisicn Time - 20-0CT-2018 04:10:44
(R)-3| Currmat Time = 28-0CT-2013 04:19:33
Commean t = single pulse
Data Format - 1D COMpiEX
Dim Size - 13107
Dim Title = Proton
Dim Units - (ppm)
Dimmnaions -X
Site - JWM-BCAS00
Spectrometes = DELTAZ WG
Tiald Strength = 11.7473379(T] (S00[Mmx])
X_Acq Duration = 1.74507904(s)
X_Domain - 1N
X_Frug - 500.15991521 [MEx)
X Offamt - 5.0 (ppm)
X_Points - 16304
X_Frescans -1
X_Bmaciztion - 0.57277737(Rx)
X_Sweap = 530430430 (kEx)
X_Sweap Clipped = 7.350750731(kEx)
Irz Domaisn = Proton
Izz Freg - 500.15991521 [MEx]
Irz_Offsmt - 5.0(ppm)
Tri Domais = Protan
Tri Freg = 550.15091521 [MEx)
Tri Offamt - 5.0 (ppm]
Clipped - FALSE
Scana - &4
Total Scams - 4
Ralazation Dalay = 2(=]
Racyr_Gais - 3
Tesp_Gat - 20.414c)
X_50_Width = 11.6(us}
- o~ X_Acq Time - 1.74507904(n)
< < I Angle = 45 (dag)
Ll = = L X_Atn - 3.6[dn)
- J - X _pulse - 5.8 [us)
“ Izz Mode - ore
j Tri Mode - ofe
Dants Prasat = FALSE
. Initial Wait - 1(=)
Rapetition Time = 3.74507304(s)
llilllllllilll'llllllllllIlllllllIllllllIIlllllIIllllllIllllllllllll'lllll'l
7.0 6.0 50 40 20 10
I A A e AT A A
TEEE SIS S ZERI8SC- 825 3§ 88 28 =
f‘*l'-_—g 333;08 Yvwewvwweeww Ny & 3"\"} Og. bl
~e-ee~ LI - MNMANNNNNN NN = = == OO0 =1
X : parts per Million : Proton
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10.0

14341 —

Tilensne - ::zxu?u ~carbom~3. jdf
Author ta

= carbon.ixp
Semple Id = YXJ101712-carbom
Solvent = DENTIENE-DE

= 27-0CT=2018 21:22:14
= 29-0CT-2013 01:42:54

Current Time = 28-0CT-2018 02:2€:10
Commmant = aingle pulse decoupled gat
Data Format = 1D COMFLEX
Dim Size - 26214
Dim Title = Carbonll
Dim Units - [ppm)
Dimanastcns -X
Site - JEM-BCAS00
Speactrometars = DELTAZ MR
Tield Stremgth = 11.7473579(T] (S00DMmx])
X_Aog Duration = 0.83361792(s]
X_Domain - 13C
X _Freg - 128 76529748 [MEx)
X _Offast = 100 [ppm)
X_Points =- 32768
XI_Preacans -4
X Rasclstion - 1.19989034 (2}
X_Sweap = 39.3001761 (kNx)
X_Sweap Clipped = 3J1.44654000(kEsx)
Irzr Domais = Proton
Izz_Freg - 500.15091521 [MEx)
Irz_Offset - 5_0lppm)
Clipped - FALSE
Scans - 1000
Total Scans - 1000
Ralazation Dd.q - Iln:
m Gais

- 20 elac)
x| DD qu - 9. 8(us)
l_ Time - 0.83361792(n)
t & - 30 (deg]
t_lt- - 4.114n]
X_Pulse = 3.2[us]
Izz_Atn Dec = 21.587(4n)
Ize_Atn Noe - 21.587(4n)
Izrz_Noise = WALTE
Iz _Pwidth - 92(us)

- TROR
Initial Wasit - 1(s)
Moo= - TROR
Mo Time - 2i=)
Rapetition Time = 2.83361792(s)
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OCOnCsH; g
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HaCO
(R)-3m
5[5 ERT
2 5 |s
(= (=]
1l 1) | 4 l J IJ ]
| i L i |

JEOL

7% RESONANCE
Tilansme = phiad-Ph-CN-butyrats -dats)
Author - dalts
Experiment - .3=p
Secgple I - 5.X3-143-data-protom

i
:

0 6.0 5.0 40 3.0 20 1.0
../L\ f\.:\, _A.,\c fb\.., L /1"\ A ../A,.,\ /1\
I2BS2E 2283388 = S8P%3T -ERE 333
[l S Y- V- L= - - LN ~ (e N N Na I Na e QOO

Pavision Time = 12-DEC-2015 22:21:24
Carrent_Time = 12-DEC-2018 22:28:07
Commant = single pulse
Data Format = 1D OOMFLEX
Dim Size =- 1307
Dim Title = Proton
Dim Units - lppm)
Dimansions -X
Site - JuM-BCAS00
Ipectirommter = DELTAZ W3
Fiald Strength = 11.7473579(T] (S00[mmz))
X_Aog Durstiom = 1.74587904(s]
X_Domain -1z
X_FTreq - 500.15001521 M=)
X _Offsat - 5. 0lppm]
X_Points - 16384
X_Preascans -1
X_Rasolution - 0.57277737(ms])
X_Swesp - 5. 30430430 [kNx]
X _Sweap Clipped = 7.30750751(kEz]
Irr Domain = Proten
Irr_Troeg - 500.15991521 Danx]
Irr_Offmat - 5. 0lppm)
Tri_Domain = Proten
Tri_Freq = 500.15091521 Danx)
Tri_Offaet - 5_0lppm]
Clipped - FALSE
Scans - 100
Total Scans - 100
Pmlazation Delay = 2(s]
Pmcve_Gain - 50
Temp Gmt = 24.4(4C)
X_S0_wWideh = 11.€(us)
X_Aog Time - 1. 74507904 (n]
X_Angls - 48 (dmg]
X _Atn = 3.6(dn)
X _Palse -5 8fas)
Irr_Mode - ofe
Tri_Mode - off

¥ - FALSE
Initial Wait - 1ia)
Pepatition Time = 3.74507904(s=]

$-0CT-2014 10:33:57
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0CONnC3H;

HaCO

(R)-3m
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o
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100 1000 90:

18317 o
1357 — ]

? NCE
Tilaneme = piimO-Fh-CON -butyrate-dats
Author = dalts
Expacimant = cacbon. jxp
Saxple Id = §.K3-143)-data-carbon
Solvent - CHLORCFOEM O
Creation Time - 2-SEF-2014 21:12:12
Pevision Time = 20-ADG~2018 12:31:29
Current_Time = 20-ADG~2018 14:02:41
Commeanit = aingle pulse decoupled ¢
Data Format = 1D COMIFLEX
Dim Size - 26214
Di=m Title = Carbonll
Dim Omits - (ppml]

Dimensions -X

Site = ECS 300

Spectrometer = DELTAZ G

Fiald Strength = 7.0506013(7) (300 [Mm=])
XI_Aoq Ducatice - 1.30412032(2)

X _Domain = 13C

X Treg - TS5.56023426 MEzx]

X offset = 100 (ppm]

X_Points - 32768

I_Frescans -4

|
E

i

Clipped

THIE
; fii!

i

TG
1N
T

i i
i

Dalay

- 0.72240084 [Ex)

= 23.67424242 [xux)
= 10.93939394 [xux)
= Proton

= 300.529635552 [Mux)
= S [ppm]

= FALSE

- 500

- 500

- 24.0[dC]

- 11.0[us]

- 1.30412032 (=)
- 30 [deg]

- 5. 41dn]

= 3.93333333 fua]
- 22.2(dn)

= 22.2(dn)

- WALTE

- 9.110 [ma]




=]
v OCO”C3H7 roo Tilasame = phimd- Fh-propargyl -butyra
| = - Author - dalta
r ™ Expar.oant = proton. jxp
] N g Saxple_Td = 5.X3-134-data-proton
: Solvent = CHLOROFOSM -O
1 R ™ Creaticn Time = 2-0CT-2014 15:08:24
] Bevision Time = 2-0CT-2014 18:21:53
| H3CO Current Time = 20-ADG~2018 14:04:33
- _‘ - .m
3- (R)-3n Data_Format ey~
] Dim Size = 13107
1 Dim Title = Proton
J Dim Omits = [ppm]
E Dimensions -X
4 Site = JM-ECAS00
r Jpectrometas = DELTAZ W
R (= g r§ Field Strength = 11.7473879(7] (S00[a=))
o] ol e [E X Aoy Duration = 1.74507304(a)
= ] X Freg = 500.15991521 [MRx)
4 X_Offsmt = 5.0(ppm]
4 X_Points - 16304
g X _Frascans -1
i X Basclstion - 0.57277737 [=mx)
) X_Swesp = 5.30430430 [k2x)
4 X _Swesp Clipped = 7.50730731 [x=mx]
_ Irzr _Domain = Proton
i Irz_Treq = 500.15991521 (Mux]
= Irs_Offset = 5.0 (ppm]
o~ Tri Domain = Proton
) Tri Freqg = 500.15991521 [MRx]
| Tri_Offset = 5.0(ppm]
— Clipped = FALSE
1 =2 . Scans - 50
i S g Total Scans - 50
i =
] Balaxation Delsy = 2(s]
b Bscvr_Gain - 36
o o Temp Gat - 25.71ac)
=] X_90 Wideh = 11.6[us]
r x Time = 1.74507904 (2]
4 x:::’. = 45 [deg]
4 X Atn = 3.6(dn]
y X _Fulse - 5. 0[us)
4 Irr_Mode - oge
1 1 4 Tri_Mode - ofe
4 Dante_Presat = FALSE
1 e tI:" . : :uﬂml 1
4 Papets L Tizme = 3. -
°—|_l\_J L-_n_JL P | B -
70 6.0 50 4.0 30 20 10
AVA A | AL AL AN
° -~ L) wow ~” M o
£3%58 §3 & 28333°R¥88E 83
- oe OO - NN ———— SO O
X : parts per Million : Proton
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QCOHC3H7

o
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(R)-3n
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abundance
0 01
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A
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? =ESONANCE
Tilaners = plimO-Fh-propargyl -butyrs
Author = dalts
Expar.oant = carbon.jxp
Saxple Id = §.K3-154-data-carbon
Solvent - CHLOROFOMM - O
Creaticon Time - 2-0CT-2014 15:11:20
Pevision Time = 2-0CT-2014 18:17:11
Current Time = 20-ADG~2018 14:04:18
Commant = aingle pulse decoupled ¢
Data Format = 1D COMIFLEX
Dim Size - 26214
Di=m Title = Carbonll
Dim Omits - (ppml]

Dimensions -X
Site - TMM-ECAS00
Spectrometar = DELTA2 W&
Fiald Strength = 11.7473879(7] (500 [a=))
X_Aog Duration - 0.83361792 (=)
X _Domain = 13C
X_Freq = 125 76529768 [Mux)
X offset = 100 ppm]
X_Points - 32768
X_Frascans -4
X Rasclstion - 1.19959034 [Ex)
X _Sweep = 39.3001761 [xmx)
X Swesp Clipped = 31.44634000(xEx)
Irzr _Domain = Proton
Izz_Freg = 500.15991521 (Mux)
Irz _Offset - 5.0 ppm)
Clipped = FALSE
Scans - 300
Total Scans - 500
Palaxation Delay = 2.5(s]
Bacyr_Gain - 80
Temp Gat = 26.1[dcC)
X 90 mideh - 9.6[ua)
x ] Time = 0.83361792(s)
X - 30 [dag]
X _Atn = 4.1[4n]
X _Fulse = 3.2(ua)
Irz_Ats Dec = 21.507[dm)
Irzr_At:m Nos = 21.507(dn)
Izz_Noise = WALTE
Irz_Pwidth - 92[us]
=- TRUR

Initial Wait = 1(=)
o= - TROR
Now_Time =2.50s]

T R pertition Time = 3.33361792(s)
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