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1. General remarks

'H NMR spectra were recorded on commercial instruments (400 MHz). Chemical shifts are recorded in
ppm relative to tetramethylsilane and with the solvent resonance as the internal standard (CDCl3, 8 =
7.26). Spectra are reported as follows: chemical shift (6 = ppm), multiplicity (s = singlet, d = doublet, t
= triplet, m = multiplet), coupling constants (Hz), integration and assignment. *C NMR data were
collected on commercial instruments (100 MHz) with complete proton decoupling. Chemical shifts are
reported in ppm from the tetramethylsilane with the solvent resonance as internal standard (CDCls, & =
77.0). Enantiomeric excesses (ee) were determined by chiral HPLC on corresponding commercial
chiral column. Optical rotations were reported as follows: [a]p' (c: g/100 mL, in solvent). HRMS was
recorded on a commercial apparatus (ESI Source). Reactions were carried out using commercial
available reagents in oven dried apparatus. Acyclic silyl dienolate 1, were prepared from methyl
crotonate according to a literature procedure.” The N,N'-dioxide ligands were synthesized by the same
procedure in the literature.?

2. General procedure for the catalytic asymmetric VMAR

N,N'-dioxide L-PiPr, (0.02 mmol), In(OTf); (0.01 mmol), and 5-methylsalicylic acid (0.02 mmol)
were stirred in 0.5 mL ethyl caproate solvent at 35 °C for 0.5 h under an N, atmosphere. Subsequently,
acyclic silyl dienol ester 1 (0.15 mmol) and aldehydes 2 (0.1 mmol) were added under —20 °C. The
mixture was stirred for further 48 h, and then was purified directly by column chromatography on silica
gel (ethyl acetate/petroleum ether 1/7-1/4).

3. Other conditions of VMAR



Table 1 Other conditions of VMAR

o} OH O

OTMS
/\)\ . XNy L-Metal (10 mol%) N N ome
= OMe
solvent
1 2a 3a

L-PiPh: R = Ph
L-PiPry: R = 2,6-i-Pr,CgHs
Entry* Ligand Metal  L:Metal Solvent Additive Temp. T VYield® ee
[Cl [ (%) (%)
1 L-PiPr, In(OTfH; 1:0.8 gg;%!)ate - —20 48 45 26
2 L-PiPr, In(OTf; 1:1 ﬁg;%!)ate - —20 48 60 45
3 L-PiPr, In(OTfH, 1.2:1 ﬁ;%ate - —20 48 63 86
4 LPiPr, In(OTH; 151 g;m)ate - —20 48 73 89
5 L-PiPr, In(OTf; 2:1 ﬁg;%!)ate - —20 48 89 89
6 L-PiPr, Y(OTf); 2:1 THF - 35 24 23 50
7 L-PiPh  In(OTH; 2:1 THF - 35 24 56 43
8 L-PiPr, In(OTf); 2:1 DCM - 35 24 Trace 42
. . ethyl _
9 L-PiPr, In(OTf); 21 caproate 0 48 86 81
10 L-PiPr, In(OTH, 2:1 ggmate - —30 48 62 89
. . ethyl _
11 L-PiPr, In(OTfH, 2:1 ot DABCO 20 48 NR.
12 L-PiPr, In(OTfH, 2:1 gg;)yr!me Na2504 —20 48 74 89
; . ethyl TR _
13 L-PiPr, In(OTf); 2:1 caproate Salicylic acid 20 48 75 91
14 L-PiPr, In(OTH, 2:1 ﬁg;%!me benzoicacid ~ —20 48 94 87
; . ethyl 4-tert-butylbenzoic
15 L-PiPr, In(OTH, 2:1 oot uyl 20 48 98 89
_Di . ethyl 3-hydroxybenzoic ~ __
16 L-PiPr, In(OTH, 2:1 Caroate ok 20 48 70 90

# Unless specified, all reactions were performed with L-metal (10 mol%, 2:1), 1 (0.15 mmol), 2a (0.10 mmol) in THF (0.5
mL). ° Isolated yield. © Determined by HPLC analysis.

4. The analytical and spectral characterization data of the VMAR products

(S,2E,6E)-methyl 5-hydroxy-7-phenylhepta-2,6-dienoate 3a



OH 0}

Mom
A colorless oil; HPLC (Chiralcel 1B, hexane/i-PrOH = 70/30, flow rate =

1.0 ml/min, A = 254 nm), retention time: t,; = 5.57 min, t, = 6.79 min, ee = 92%. [a]p>' = —3.57 (c =
0.42 in CHCly). *H NMR (400 MHz, CDCls) 5 7.41 — 7.24 (m, 5H), 7.01 (dt, J = 15.5, 7.3 Hz, 1H),
6.61 (d, J = 15.9 Hz, 1H), 6.22 (dd, J = 15.9, 6.6 Hz, 1H), 5.95 (dt, J = 15.7, 1.4 Hz, 1H), 4.44 (q, J =
6.2 Hz, 1H), 3.72 (5, 3H), 2.56 — 2.52 (m, 2H), 2.04 (s, 1H). ®C NMR (101 MHz, CDCls) 166.84,
144.83, 136.30, 131.09, 130.91, 128.65, 127.93, 126.58, 123.68, 71.37, 51.59, 40.11. HRMS (SEI-TOF)

calcd for C14H1gNaO;" ([M+Na']) = 255.0992, Found 255.0998.
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2 6.733 96.35
(2E,6E)-methyl 5-hydroxy-7-(2-methoxyphenyl)hepta-2,6-dienoate 3b
OMe OH (0]
X X OMe

A colorless oil; HPLC (Chiralcel 1B, hexane/i-PrOH = 70/30, flow rate =

1.0 ml/min, A = 254 nm), retention time: t,; = 7.05 min, t, = 11.78 min, ee = 93%. [0]p**°= —2.67 (c =
0.60 in CHCls). *H NMR (400 MHz, CDCly) & 7.41 (dd, J = 7.6, 1.6 Hz, 1H), 7.26 — 7.21 (m, 1H), 7.06
—6.97 (m, 1H), 6.96 — 6.84 (m, 3H), 6.24 (dd, J = 16.0, 6.8 Hz, 1H), 6.02 — 5.89 (m, 1H), 4.44 (q, J =
6.3 Hz, 1H), 3.84 (s, 3H), 3.72 (s, 3H), 2.62 — 2.46 (m, 2H), 1.98 (s, 1H). *C NMR (101 MHz, CDCl3)
166.77, 156.84, 144.96, 131.62, 129.00, 127.02, 126.12, 125.30, 123.57, 120.67, 110.91, 72.01, 55.43,

51.48, 40.16. HRMS (SEI-TOF) calcd for Cy5H1gNaO," ([M+Na']) = 285.1097, Found 285.1107.
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(2E,6E)-methyl 7-(4-chlorophenyl)-5-hydroxyhepta-2,6-dienoate 3c

OH (e}

WOM‘E
cl A colorless oil; HPLC (Chiralcel 1B, hexane/i-PrOH = 90/10, flow

rate = 1.0 ml/min, A = 254 nm), retention time: t,, = 10.78 min, t, = 11.91 min, ee = 90%. [a]p?*° =
~7.62 (c = 0.30 in CHCl5). *H NMR (400 MHz, CDCls) & 7.33 — 7.23 (m, 4H), 7.09 — 6.90 (m, 1H),
6.58 (dd, J = 15.9, 0.8 Hz, 1H), 6.20 (dd, J = 15.9, 6.4 Hz, 1H), 5.99 — 5.91 (m, 1H), 4.45 (g, J = 6.1
Hz, 1H), 3.73 (s, 3H), 2.58 — 2.48 (m, 2H), 1.97 (s, 1H). °C NMR (101 MHz, CDCl,) 166.71, 144.45,
134.80, 133.57, 131.52, 129.85, 128.80, 127.77, 123.88, 71.32, 51.58, 40.11. HRMS (SEI-TOF) calcd
for CiHis>**®°CINaO;" ([M+Na']) = 289.0602, Found 289.0604; HRMS (SEI-TOF) calcd for

CuH1s9%CINaO;" ([M+Na']) = 291.0572, Found 291.0583.
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(2E,6E)-methyl 7-(furan-2-yl)-5-hydroxyhepta-2,6-dienoate 3d
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OMe
A colorless oil; HPLC (Chiralcel IE, hexane/i-PrOH = 90/10, flow rate =

1.0 ml/min, A = 254 nm), retention time: t,, = 16.38 min, t,, = 18.59 min, ee = 92%. [a]p?"* = —14.38 (c
= 0.15 in CHCl5). 'H NMR (400 MHz, CDCl3) & 7.36 (d, J = 1.5 Hz, 1H), 6.99 (dt, J = 15.5, 7.3 Hz,
1H), 6.49 — 6.41 (m, 1H), 6.38 (dd, J = 3.3, 1.8 Hz, 1H), 6.26 (d, J = 3.3 Hz, 1H), 6.17 (dd, J = 15.8,
6.3 Hz, 1H), 5.95 (dt, J = 15.7, 1.4 Hz, 1H), 4.46 — 4.37 (m, 1H), 3.73 (s, 3H), 2.63 — 2.42 (m, 2H),
1.82 (s, 1H). °C NMR (101 MHz, CDCly) 166.70, 151.96, 144.51, 142.22, 129.38, 123.84, 119.31,
111.37, 108.66, 77.34, 77.03, 76.71, 71.08, 51.54, 40.14. HRMS (SEI-TOF) calcd for Cy,H,4NaO,"

([M+Na']) = 245.0784, Found 245.0788.
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(2E,6Z)-methyl 6-bromo-5-hydroxy-7-phenylhepta-2,6-dienoate 3e
OH (0]

NS
N OMe

Br

A colorless oil; HPLC (Chiralcel 1B, hexane/i-PrOH = 80/20, flow rate =

1.0 ml/min, A = 254 nm), retention time: t,; = 6.05 min, t,, = 6.70 min, ee = 92%. [a]p>>'=-13.30 (c =
1.20 in CHCl3). "H NMR (400 MHz, CDCls) & 7.63 — 7.53 (m, 2H), 7.42 — 7.28 (m, 3H), 7.10 (s, 1H),
6.98 (dt, J = 15.6, 7.3 Hz, 1H), 5.98 (dt, J = 15.7, 1.4 Hz, 1H), 4.46 — 4.38 (m, 1H), 3.72 (s, 3H), 2.79 —
2.61 (m, 3H). *C NMR (101 MHz, CDCls) 166.75, 143.96, 134.80, 129.14, 128.69, 128.53, 128.34,
128.22, 123.89, 76.15, 51.60, 38.60. HRMS (SEI-TOF) calcd for CiqHi52¥"**BrNaO;" ([M+Na']) =
333.0097, Found 333.0100; HRMS (SEI-TOF) calcd for C4H:s2****BrNaO;" ([M+Na']) = 335.0077,

Found 335.0111.
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(S,E)-methyl 5-hydroxy-5-phenylpent-2-enoate 3f

OH (¢}

WOM‘E
A colorless oil; HPLC (Chiralcel IE, hexane/i-PrOH = 90/10, flow rate = 1.0

ml/min, A = 254 nm), retention time: t; = 14.17 min, t,, = 15.37 min, ee = 95%. [a]p>*°= —41.32 (c =
0.48 in CHCl5). *H NMR (400 MHz, CDCls) § 7.39 — 7.25 (m, 5H), 6.96 (dt, J = 15.5, 7.3 Hz, 1H),

5.89 (dt, J = 15.7, 1.3 Hz, 1H), 4.81 (dd, J = 7.6, 5.3 Hz, 1H), 3.70 (s, 3H), 2.72 — 2.54 (m, 2H), 2.30 (s,



1H). *C NMR (101 MHz, CDCls) 166.79, 145.08, 143.45, 128.63, 127.94, 125.74, 123.56, 73.07,

51.53, 41.84. HRMS (SEI-TOF) calcd for C1,H14NaO;" ([M+Na']) = 229.0835, Found 229.0843.
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(E)-methyl 5-hydroxy-5-(o-tolyl)pent-2-enoate 3g
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A colorless oil; HPLC (Chiralcel IE, hexane/i-PrOH = 90/10, flow rate = 1.0

ml/min, A = 254 nm), retention time: t; = 7.12 min, t, = 20.64 min, ee = 86%. [a]p*** = —60.62 (c =

0.39 in CHCly). *H NMR (400 MHz, CDCl3) § 7.51 — 7.42 (m, 1H), 7.26 — 7.11 (m, 3H), 7.01 (dt, J =

15.6, 7.3 Hz, 1H), 5.92 (dt, J

2H), 2.32 (s, 3H), 2.10 (d, J

= 15.7, 1.4 Hz, 1H), 5.10 — 4.98 (m, 1H), 3.72 (s, 3H), 2.65 — 2.55 (m,

= 3.2 Hz, 1H). **C NMR (101 MHz, CDCl;) 166.78, 145.35, 141.55,

134.27, 130.54, 127.61, 126.47, 125.06, 123.47, 69.42, 51.51, 40.73, 18.99. HRMS (SEI-TOF) calcd

for C1aH1sNaO;* ([M+Na']) = 243.0992, Found 243.0999.

0.20
0.15-
= ]
< 0.109
0.05-

0.004

0.00

—
1.00



0.050

0.040

0.0304

AU

0.020+

0.010+

0.000+

Retention Time | % Area

1

7.116

2

8.332

(E)-methyl 5-hydroxy-5-(m-tolyl)pent-2-enoate 3h

OH o

WOMS
A colorless oil; HPLC (Chiralcel IB, hexane/i-PrOH = 95/05, flow rate =

1.0 ml/min, A = 254 nm), retention time: t,, = 13.65 min, t,, = 14.78 min, ee = 94%. [a]p?** = —29.62 (c

= 0.26 in CHCI,). *H NMR (400 MHz, CDCl3) § 7.26 — 7.21 (m, 1H), 7.19 — 7.08 (m, 3H), 7.02 — 6.92

(m, 1H), 5.91 (d, J = 15.7 Hz, 1H), 4.78 (t, J = 5.8 Hz, 1H), 3.72 (s, 3H), 2.72 — 2.55 (m, 2H), 2.36 (s,

3H), 2.08 (s, 1H). *C NMR (101 MHz, CDCl;) 166.76, 145.13, 143.39, 138.36, 128.71, 128.55,

126.40, 123.54, 122.79, 73.14, 51.50, 41.81, 21.45. HRMS (SEI-TOF) calcd for C;3H;sNaOs"

(IM+Na']) = 243.0992, Found 243.1000.
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(E)-methyl 5-hydroxy-5-(2-methoxyphenyl)pent-2-enoate 3i
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A colorless oil; HPLC (Chiralcel IE, hexane/i-PrOH = 90/10, flow rate = 1.0

ml/min, A = 254 nm), retention time: t; = 18.20 min, t,, = 21.25 min, ee = 92%. [a]p>>*= —25.25 (¢ =
0.80 in CHCl). *H NMR (400 MHz, CDCls) & 7.32 (dd, J = 7.5, 1.6 Hz, 1H), 7.28 — 7.23 (m, 1H), 7.05
—6.94 (m, 2H), 6.88 (d, J = 8.2 Hz, 1H), 5.88 (dt, J = 15.7, 1.4 Hz, 1H), 5.03 (dd, J = 12.4, 5.8 Hz, 1H),
3.84 (s, 3H), 3.70 (s, 3H), 2.76 (dd, J = 5.5, 2.1 Hz, 1H), 2.70 — 2.63 (m, 2H). *C NMR (101 MHz,
CDCl;) 166.87, 156.30, 145.97, 131.26, 128.66, 126.67, 122.98, 120.86, 110.52, 69.38, 55.27, 51.40,

40.12. HRMS (SEI-TOF) calcd for C15H1sNaO,* ([M+Na']) = 259.0941, Found 259.0946.
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(E)-methyl 5-hydroxy-5-(3-methoxyphenyl)pent-2-enoate 3j
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A colorless oil; HPLC (Chiralcel IC, hexane/i-PrOH = 80/20, flow rate =

1.0 ml/min, A = 254 nm), retention time: t,, = 11.80 min, t,, = 14.62 min, ee = 95%. [a]p*>’ = —33.33 (c
=0.30 in CHCI5). *H NMR (400 MHz, CDCl3) 8 7.30 — 7.24 (m, 1H), 7.03 — 6.86 (m, 3H), 6.87 — 6.79
(m, 1H), 5.95 — 5.86 (m, 1H), 4.80 (t, J = 5.2 Hz, 1H), 3.81 (s, 3H), 3.71 (s, 3H), 2.72 — 2.55 (m, 2H),
2.22 (d, J = 8.8 Hz, 1H). *C NMR (101 MHz, CDCl;) 166.76, 159.85, 145.15, 145.00, 129.69, 123.58,

118.00, 113.38, 111.23, 73.01, 55.26, 51.53, 41.80. HRMS (SEI-TOF) calcd for Cy3HysNaO,"



([M+Na*]) = 259.0941, Found 259.0946.
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(E)-methyl 5-hydroxy-5-(4-methoxyphenyl)pent-2-enoate 3k

OH (0]

MeO A colorless oil; HPLC (Chiralcel IE, hexane/i-PrOH = 90/10, flow rate =

1.0 ml/min, A = 254 nm), retention time: t,; = 25.62 min, t, = 27.41 min, ee = 95%. [0]p*®' = ~7.84 (c =
0.10 in CHCl). *H NMR (400 MHz, CDCly) 8 7.30 — 7.23 (m, 2H), 7.02 — 6.83 (m, 3H), 5.89 (dt, =
15.7, 1.3 Hz, 1H), 4.82 — 4.71 (m, 1H), 3.80 (s, 3H), 3.71 (s, 3H), 2.74 — 2.50 (m, 2H), 2.08 (s, 1H). “°C
NMR (101 MHz, CDCl,) 166.75, 159.31, 145.11, 135.58, 127.03, 123.49, 114.01, 72.74, 55.30, 51.48,

41.77. HRMS (SEI-TOF) calcd for Ci3H;6NaO," ([M+Na']) = 259.0941, Found 259.0942.
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(E)-methyl 5-hydroxy-5-(3-phenoxyphenyl)pent-2-enoate 3l

OH (e}

A colorless oil; HPLC (Chiralcel IE, hexane/i-PrOH = 90/10, flow rate =

1.0 ml/min, A = 254 nm), retention time: t,, = 17.82 min, t,, = 20.64 min, ee = 96%. [a]p>' = —19.69 (c

= 0.66 in CHCI,). 'H NMR (400 MHz, CDCl3) § 7.36 — 7.25 (m, 3H), 7.14 — 7.05 (m, 2H), 7.04 — 6.87

(m, 5H), 5.88 (dt, J = 15.7, 1.3 Hz, 1H), 4.84 — 4.70 (m, 1H), 3.70 (s, 3H), 2.68 — 2.54 (m, 2H), 2.33 (d,

J = 3.4 Hz, 1H). **C NMR (101 MHz, CDCl5) 166.71, 157.57, 157.00, 145.60, 144.77, 129.98, 129.82,

123.71, 123.42, 120.47, 118.96, 118.14, 116.12, 72.70, 51.53, 41.79. HRMS (SEI-TOF) calcd for

CisHigNaO," ([M+Na']) = 321.1097,

Found 321.1100.
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(E)-methyl 5-(4-fluorophenyl)-5-hydroxypent-2-enoate 3m
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A colorless oil; HPLC (Chiralcel IE, hexane/i-PrOH = 90/10, flow rate = 1.0

ml/min, A = 254 nm), retention time: t,; = 11.20 min, t,, = 12.51 min, ee = 87%. [a]p>"®= —40.00 (c =
0.40 in CHCIl5). "H NMR (400 MHz, CDCl;) § 7.47 (td, J = 7.5, 1.7 Hz, 1H), 7.30 — 7.23 (m, 1H), 7.16
(td, J = 7.5, 1.0 Hz, 1H), 7.08 — 6.91 (m, 2H), 5.91 (dt, J = 15.7, 1.4 Hz, 1H), 5.15 (t, J = 5.9 Hz, 1H),
3.71 (s, 3H), 2.76 — 2.59 (m, 2H), 2.30 (s, 1H). *C NMR (101 MHz, CDCl;) 166.71, 160.80, 158.36,
144.62, 130.45, 130.32, 129.28, 129.20, 127.13, 127.09, 124.44, 124.41, 123.79, 115.49, 115.28, 67.03,

67.01, 51.52, 40.60. HRMS (SEI-TOF) calcd for CiHisFNaOs* ([M+Na'])

247.0741, Found

247.0746.
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(E)-methyl 5-(3-fluorophenyl)-5-hydroxypent-2-enoate 3n

OH 0}

FWOMe
A colorless oil; HPLC (Chiralcel 1B, hexane/i-PrOH = 95/05, flow rate =

1.0 ml/min, A = 254 nm), retention time: t,, = 15.27 min, t,, = 16.21 min, ee = 94%. [a]p***= —20.83 (c
= 0.36 in CHCls). 'H NMR (400 MHz, CDCls) & 7.36 — 7.28 (m, 1H), 7.14 — 7.06 (m, 2H), 7.01 — 6.90
(m, 2H), 5.95 — 5.86 (M, 1H), 4.87 — 4.80 (m, 1H), 3.72 (s, 3H), 2.67 — 2.59 (m, 2H), 2.29 (d, J = 3.2

Hz, 1H). *C NMR (101 MHz, CDCl;) 166.67, 164.23, 161.78, 146.12, 146.05, 144.42, 130.20, 130.12,



123.91, 121.31, 121.28, 114.86, 114.64, 112.79, 112.57, 72.41, 72.40, 51.57, 41.80. HRMS (SEI-TOF)

calcd for C;,H13FNaO;" ([M+Na']) = 247.0741, Found 247.0746.
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(E)-methyl 5-(4-fluorophenyl)-5-hydroxypent-2-enoate 30

OH 0}

F A colorless oil; HPLC (Chiralcel IE, hexane/i-PrOH = 90/10, flow rate =

1.0 ml/min, & = 254 nm), retention time: t,, = 10.85 min, t,, = 11.85 min, ee = 95%. [a]p?**= —35.11 (c
= 0.54 in CHCI5). *H NMR (400 MHz, CDCl3) 8 7.35 — 7.26 (m, 2H), 7.09 — 6.99 (m, 2H), 6.98 — 6.87
(m, 1H), 5.88 (dt, J = 15.7, 1.3 Hz, 1H), 4.80 (dd, J = 7.5, 5.4 Hz, 1H), 3.70 (s, 3H), 2.69 — 2.56 (m,
2H), 2.56 — 2.27 (m, 1H). *C NMR (101 MHz, CDCls) 166.77, 163.53, 161.08, 144.76, 139.23, 139.20,
127.47, 127.39, 123.69, 115.54, 115.33, 72.38, 51.56, 41.92. HRMS (SEI-TOF) calcd for

C1,H1sFNaO;* ([M+Na']) = 247.0741, Found 247.0744.
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(E)-methyl 5-(3-bromophenyl)-5-hydroxypent-2-enoate 3p

OH 0}

BrWOMe
A colorless oil; HPLC (Chiralcel IC, hexane/i-PrOH = 80/20, flow rate =

1.0 ml/min, A = 254 nm), retention time: t, = 7.61 min, t,, = 10.16 min, ee = 96%. [a]p">* = —29.69 (c =
0.32 in CHCI3). *H NMR (400 MHz, CDCly) & 7.52 (s, 1H), 7.44 — 7.39 (m, 1H), 7.28 — 7.19 (m, 2H),
7.02 — 6.85 (m, 1H), 5.90 (d, J = 15.7 Hz, 1H), 4.83 — 4.75 (m, 1H), 3.71 (s, 3H), 2.69 — 2.55 (m, 2H),
2.41 (d, J = 3.5 Hz, 1H). ®C NMR (101 MHz, CDCls) 166.70, 145.78, 144.45, 130.95, 130.19, 128.86,
124.38, 123.92, 122.75, 72.33, 51.59, 41.82. HRMS (SEI-TOF) calcd for CiH;3"%****BrNaO;"
(IM+Na']) = 306.9940, Found 306.9941; HRMS (SEI-TOF) calcd for C,Hy3 2°***BrNaO;" ([M+Na'])

= 308.9920, Found 308.9948.
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1 7.608 97.28
2 10.157 2.72
(E)-methyl 5-(benzo[d][1,3]dioxol-5-yl)-5-hydroxypent-2-enoate 3q

OH 0}

<O:©)\/\/U\OMG
o A colorless oil; HPLC (Chiralcel IE, hexane/i-PrOH = 80/20, flow rate =

1.0 ml/min, A = 254 nm), retention time: t,, = 18.17 min, t,, = 20.33 min, ee = 98%. [a]p?** = —16.84 (c
= 0.37 in CHCly). *H NMR (400 MHz, CDCly) 5 6.93 (dt, J = 155, 7.3 Hz, 1H), 6.86 (s, 1H), 6.82 —
6.73 (m, 2H), 5.95 (s, 2H), 5.89 (dt, J = 15.7, 1.4 Hz, 1H), 4.73 (dd, J = 7.6, 5.4 Hz, 1H), 3.71 (s, 3H),
2,71 - 2.52 (m, 2H), 2.20 (s, 1H). ©C NMR (101 MHz, CDCly) 166.76, 147.92, 147.22, 144.93, 137.50,
123.54, 119.23, 108.20, 106.23, 101.10, 72.95, 51.53, 41.82. HRMS (SEI-TOF) calcd for Cy3H,4,NaOs"

(IM+Na']) = 273.0733, Found 273.0735.
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(E)-methyl 5-(3,4-dichlorophenyl)-5-hydroxypent-2-enoate 3r

OH o

ClWOMe
cl A colorless oil; HPLC (Chiralcel IE, hexane/i-PrOH = 95/05, flow rate =



1.0 ml/min, A = 254 nm), retention time: t;, = 19.81 min, t,, = 20.93 min, ee = 93%. [a]p>"° = —26.45 (c
= 0.76 in CHCl). "H NMR (400 MHz, CDCl;) 5 7.44 (dd, J = 18.1, 5.1 Hz, 2H), 7.17 (dd, J = 8.3, 2.0
Hz, 1H), 6.92 (dt, J = 15.6, 7.3 Hz, 1H), 5.89 (dt, J = 15.7, 1.4 Hz, 1H), 4.79 (dd, J = 8.0, 6.6 Hz, 1H),
3.71 (s, 3H), 2.67 — 2.53 (m, 3H), 1.82 (s, OH). **C NMR (101 MHz, CDCl5) 166.69, 144.11, 143.71,
132.71, 131.68, 130.54, 127.79, 125.10, 124.08, 71.77, 51.62, 41.75. HRMS (SEI-TOF) calcd for
CiH,** ¥ CI,Na0;" ([M+Na']) = 297.0056, Found 297.0063; HRMS (SEI-TOF) calcd for

C12H1,>*%*°ClI,Na0;* ([M+Na']) = 300.9996, Found 301.0003.
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Retention Time | % Area
1 19.814 3.69
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(E)-methyl 5-hydroxy-5-(naphthalen-1-yl)pent-2-enoate 3s
OH O
O X"Nome
0 A colorless oil; HPLC (Chiralcel 1B, hexane/i-PrOH = 90/10, flow rate = 1.0

ml/min, A = 254 nm), retention time: t; = 12.24 min, t,, = 14.95 min, ee = 94%. [a]p>">= —70.45 (c =
0.22 in CHCl5). *H NMR (400 MHz, CDCl5) 5 8.04 (d, J = 8.1 Hz, 1H), 7.92 — 7.86 (m, 1H), 7.80 (d, J
= 8.2 Hz, 1H), 7.67 (d, J = 7.1 Hz, 1H), 7.57 — 7.45 (m, 3H), 7.16 — 7.06 (m, 1H), 6.00 — 5.90 (m, 1H),
5.61 (dd, J = 8.0, 3.8 Hz, 1H), 3.73 (s, 3H), 2.90 — 2.72 (m, 2H), 2.19 (s, 1H). *C NMR (101 MHz,

CDCl;) 166.77, 145.38, 138.94, 133.85, 130.05, 129.09, 128.40, 126.32, 125.71, 125.48, 123.53,



122.87, 122.70, 69.87, 51.55, 40.89. HRMS (SEI-TOF) calcd for C16H1gNaO;" ([M+Na']) = 279.0992,

Found 279.0996.
Retention Time | % Area
1 12.240 96.89
2 14.953 3.11
(S,E)-methyl 5-(furan-2-yl)-5-hydroxypent-2-enoate 3t
OH O
© X OMe
\

A colorless oil; HPLC (Chiralcel IE, hexane/i-PrOH = 90/10, flow rate = 1.0

ml/min, A = 254 nm), retention time: t,, = 15.80 min, t,, = 17.20 min, ee = 92%. [a]p?2°= —22.73 (c =

0.09 in CHCl5). 'H NMR (400 MHz, CDCly) § 7.43 — 7.36 (m, 1H), 7.01 — 6.91 (m, 1H), 6.34 (dd, J =

3.2, 1.9 Hz, 1H), 6.27 (d, J = 3.2 Hz, 1H), 5.94 (dt, J = 15.7, 1.4 Hz, 1H), 4.84 (dd, J = 11.1, 6.4 Hz,

1H), 3.71 (s, 3H), 2.84 — 2.69 (m, 2H), 2.14 (d, J = 4.7 Hz, 1H). **C NMR (101 MHz, CDCl) 169.04,

166.66, 155.32, 144.12, 142.30, 123.85, 110.30, 106.50, 66.46, 51.55, 38.26. HRMS (SEI-TOF) calcd

for ClongNaO4+ ([M+Na+]) = 2190628, Found 219.0637.
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Retention Time | % Area

1 15.800 4.13
2 17.200 95.87
(E)-methyl 5-hydroxyoct-2-enoate 3u
OH (0]
X

OMe A colorless oil; HPLC (Chiralcel IB, hexane/i-PrOH = 95/05, flow rate = 1.0

ml/min, A = 254 nm), retention time: t,; = 9.02 min, t, = 9.78 min, ee = 83%. [a]p>*= -8.89 (c = 0.18
in CHCIy). *H NMR (400 MHz, CDCly) 5 7.08 — 6.92 (m, 1H), 5.91 (d, J = 15.7 Hz, 1H), 3.78 (s, 1H),
3.74 (s, 3H), 2.46 — 2.28 (m, 2H), 1.62 (s, 1H), 1.51 — 1.32 (m, 4H), 0.99 — 0.8 (m, 3H). *C NMR
(101 MHz, CDCl3) 170.61, 166.79, 145.59, 123.43, 70.30, 51.51, 40.19, 39.26, 18.78, 13.97. HRMS

(SEI-TOF) calcd for CqHsNaO5" ([M+Na']) = 195.0992, Found 195.0999.
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(R,E)-methyl 5-hydroxydec-2-enoate 3v

OH (@]

W

1.0 ml/min, A = 254 nm), retention time: t = 15.66 min, t, = 17.76 min, ee = 93%. [0]p>>*= —6.25 (c =

OMe A colorless oil; HPLC (Chiralcel 1B, hexane/i-PrOH = 98/02, flow rate =

0.40 in CHCIly). *H NMR (400 MHz, CDCl3) § 7.06 — 6.93 (m, 1H), 5.91 (dt, J = 15.7, 1.3 Hz, 1H),
3.81 — 3.72 (m, 4H), 2.45 — 2.24 (m, 2H), 1.68 (s, 1H), 1.51 — 1.26 (m, 8H), 0.89 (t, J = 6.8 Hz, 3H).
3C NMR (101 MHz, CDCl) 166.81, 145.64, 123.40, 70.57, 51.50, 40.17, 37.11, 31.73, 25.26, 22.59,

14.01. HRMS (SEI-TOF) calcd for CysH16NaOs" ([M+Na']) = 223.1305, Found 223.1309.
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Retention Time | % Area
1 15.658 96.45
2 17.763 3.55
(S,E)-methyl 5-hydroxy-6-methylhept-2-enoate 3w
OH (0]

X
OMe
M A colorless oil; HPLC (Chiralcel 1B, hexane/i-PrOH = 95/05, flow rate = 1.0

ml/min, A = 254 nm), retention time: t,; = 7.68 min, t,, = 9.00 min, ee = 89%. [0]p*°* = —13.89 (c = 0.18
in CHCl5). *H NMR (400 MHz, CDCl3) § 7.09 — 6.95 (m, 1H), 5.92 (dt, J = 15.7, 1.4 Hz, 1H), 3.73 (5,
3H), 3.57 — 3.45 (m, 1H), 2.51 — 2.21 (m, 2H), 1.76 — 1.68 (m, 1H), 1.66 (d, J = 3.5 Hz, 1H), 0.95 (d, J
= 1.1 Hz, 3H), 0.94 (d, J = 1.2 Hz, 3H). *C NMR (101 MHz, CDCl5) 166.79, 146.20, 123.24, 75.34,
51.47, 37.17, 33.40, 18.69, 17.22. HRMS (SEI-TOF) calcd for CoHyNaO;™ ([M+Na']) = 195.0992,

Found 195.1000.
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(S,E)-methyl 5-hydroxy-6,6-dimethylhept-2-enoate 3x

OH o}

X
OMe
w A colorless oil; HPLC (Chiralcel IE, hexane/i-PrOH = 90/10, flow rate = 1.0

ml/min, A = 254 nm), retention time: t, = 8.54 min, t,, = 9.68 min, ee = 98%. [a]p>>°=—10.00 (c = 0.08
in CHCl5). "H NMR (400 MHz, CDCl3) § 7.12 — 6.97 (m, 1H), 5.93 (d, J = 15.7 Hz, 1H), 3.73 (s, 3H),
3.37 (d, J = 10.1 Hz, 1H), 2.52 — 2.35 (m, 1H), 2.25 — 2.10 (m, 1H), 1.56 (d, J = 2.7 Hz, 1H), 0.93 (s,
9H). *C NMR (101 MHz, CDCI3) 166.83, 147.49, 122.97, 78.38, 51.47, 35.01, 34.85, 25.60. HRMS

(SEI-TOF) calcd for CoH1sNaOs* ([M+Na*]) = 209.1148, Found 209.1153.
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methyl 5-hydroxydecanoate 5v
OH [e]

MOM& To a solution of 3v (3.7 mmol, 741.3 mg) in CH;OH (12 mL), 5% Pd/C

(100 mg) was added. The mixture was stirred under H, atmosphere (5 MPa) at 25 °C until the reaction
was finished (12 h). Then, Pd/C was removed by filtration and washed with CH,Cl,. The filtrate was
concentrated and isolated via column chromatography (1/7, ethyl acetate/petroleum ether). A colorless
oil; *H NMR (400 MHz, CDCl3) & 3.67 (s, 3H), 3.63 — 3.54 (m, 1H), 2.35 (t, J = 7.4 Hz, 2H), 1.84 —
1.61 (m, 3H), 1.54 — 1.38 (m, 5H), 1.34 — 1.22 (m, 5H), 0.89 (t, J = 6.9 Hz, 3H). **C NMR (101 MHz,
CDCl,) 174.26, 71.36, 51.53, 37.43, 36.68, 33.89, 31.86, 25.29, 22.61, 20.98, 14.02. HRMS (SEI-TOF)

caled for Ci;H»,NaO;" ([M+Na']) = 225.1461, Found 225.1465.



(R)-6-pentyltetrahydro-2H-pyran-2-one 6v
o)

ilfe]

The product of 5v (0.665g) was dissolved in 12 mL DCM, 16.5 mg of p-TSA was

added, and the mixture was stirred for 12 h. the mixture was subjected to chromatography using ethyl
acetate/petroleum ether = 1/7. A colorless oil; ee = 94%. [a]p?*° = 39.00 (c = 0.50 in CHCIy), lit.?
[0]p®>°=52.20 (c =1.00 in CHCI;). *H NMR (400 MHz, CDCls) & 4.33 — 4.24 (m, 1H), 2.64 — 2.53 (m,
1H), 2.51 — 2.38 (m 1H), 1.98 — 1.83 (m, 3H), 1.75 — 1.65 (M, 1H), 1.62 — 1.44 (m, 3H), 1.42 — 1.25 (m,
5H), 0.89 (t, J = 6.8 Hz, 3H). *C NMR (101 MHz, CDCls) 179.55, 80.57, 35.76, 31.55, 29.42, 27.75,
24.56, 22.47, 18.45, 13.94. HRMS (SEI-TOF) calcd for C;oH;gNaO," ([M+Na']) = 193.1199, Found
193.1209.

5. The operando IR experiments of the reaction

The 3D ATR-FTIR profile of the reaction

diene minus Solvent=0.30
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The IR spectrum of diene 1
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The IR spectrum of aldehyde 2a

pro minus Solvent=0.06
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The IR spectrum of product 3a
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7. Copies of NMR spectra for VMAR products

(S,2E,6E)-methyl 5-hydroxy-7-phenylhepta-2,6-dienoate 3a
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oxyphenyl)hepta-2,6-dienoate 3b

7233
17216
L7211
7,057
7039
7018
L6999
6981
f6047
Y6938
6919
6906
6878
6857
6251
6210
4465
4449
4433
4417
2563
2560
2545

i
:

—3838
~3722

%

2530
2526
—1977

Ohfe OH o]
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-07-22T19:43:40
PULPROG: zg30

TD: 32768

Solvent: CDC13

NS: 32

DS: undefined

SWH: 8223.7 Hz

AQ: undefined

TE: 300.7 C

CHANNEL f1
NUC1: 1H
P1: 9.93 usec
SFO1: undefined MHz

F2 - Processing Parameters
J SI: 65536
DC: 0.0S
LB: 0.30 Hz
First Point: 0.50
FT: Hyper Quadrature
T Phase: Manual

15 10 05 00  Pno: es.32

Phl: 19.35
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~—166.77
—156.84
—144.96
127.02
126.12
125.30
123.57
120.67
—110.91
—72.01
—5543
—5148
—40.16

/
s

Ohfe OH o]
OMe

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-07-22T20:13:52
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: s12

DS: undefined

SWH: 24038.5 Hz

AQ: undefined

TE: 301 C

CHANNEL f1
NUC1: 13C
P1: 9.63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536

DC: 0.0S

LB: 1.00 Hz

First Point: 0.50

FT: Hyper Quadrature

T T T T T T T T T T T Phase: Manual

100 80 60 40 20 0 Pho: -75.81
f1 (ppm) Phi: 70.83

200 180 160 140 120

(2E,6E)-methyl 7-

—~

4-chlorophenyl)-5-hydroxyhepta-2,6-dienoate 3c
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N8 83 pRepy 2883 w geNe 2
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N s L I S 5 |
OH 9]
N
BN OMe
Cl
Current Data Parameters
F2 - Acquisition Parameters
DATE: 2014-08-27T00:59:52
PULPROG: zg30
TD: 32768
Solvent: CDC13
NS: €4
DS: undefined
SWH: 8223.7 Hz
AQ: undefined
TE: 297 C
CHANNEL f1
P1: 3.33 usec
SFO1: undefined MHz
J F2 - Processing Parameters
SI: &553¢
Y I & g i L.
PO A e T R 18: 0.30 Hz
S & & 99 S S S ) Tiiep Poiak: oo
o = < o = P> ~N p=3 : Hyper Quadrature
T T T T T T T T T T T T T T T T Phase: Manual
75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0  Pno: s4ls

f1 (ppm) Phi: 10.22



166.71

—144 .45
134.80
133.57
131.52
129.85
128.80
127.77
123.88

%

—7132
—5158
—40.11

OH 0
OMe
cl

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-08-27T01:53:18
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: 1024

undefined

: 24038.5 Hz

: undefined

:297.4 C

CHANNEL f1

: 13C
: 9.63 usec
SFO1: undefined MHz

- Processing Parameters
: 65536

0.05

: 1.00 Hz
First Point: 0.50
FT: Hyper Quadrature

200

0.99
0.96

@D

180

5969

5.965

160

140

120

100

1 (ppm)

5933
5929
5926
4 430
4415
—3.733

|

2550

2535

2532

80

60

40

Phase: Manual
PhO:

-64.38

thyl 7-(furan-2-yl)-5-hydroxyhepta-2,6-dienoate 3d

2521
2518
2514
2511
—13824

Phi:

66.27

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-08-26T23:52:23
PULPROG: zg30

TD: 32768

Solvent: CDC13

0.95

3.00] —

0.98

8.0

< 1093

-10.98

o
o

o

@ 10,96

© 10.99-]

4.0
1 (ppm)

3.5

3.0

{2.04 =——

»
o

20 15 10 05 00

NS:
Ds:

SWH:

AQ:
TE:

€4
undefined

8223.7 Hz
undefined
237 C

NUC:
P1:
SFO:!

Fir
FT:
Pha:

PhO:
Phi:

CHANNEL f1
1: 1H
9.93 usec
1: undefined MHz

- Processing Parameters

: 65536
: 0.08
: 0.30 Hz

st Point: 0.50
Hyper Quadrature
se: Manual

94.42

9.8¢



7734
7703
76.71
40.14

166.70
—151.96
—144 51
~142.22
—129.38
—123.84
—119.31
—111.37
—108.66
—71.08
—5154

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-08-27T00:51:52
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: 1024

DS: undefined

SWH: 24038.5 Hz

AQ: undefined

TE: 297.4 C

CHANNEL f1
NUC1: 13C
P1: 9.63 usec
SFO1: undefined MHz
F2 - Processing Parameters
SI: 65536
DC: 0.0S
LB: 1.00 Hz
First Point: 0.50

FT: Hyper Quadrature
T T T T T T T T T Phase: Manual

9 80 70 60 50 40 30 20 10 O  PmO: -65.3¢
f1 (ppm) Phl: 53.34

-

170 150 130 110

(2E,6Z)-methyl 6-bromo-5-hydroxy-7-phenylhepta-2,6-dienoate 3e

7606
7602
7584
6975
6938
6.000
5997
5993
5961
5958
5954
4442
4428
2752
2748

2744

2734

-2.730

12726

L2716

L2712
2708
2695
2677

12673
2659

12 655
2640

12637
2622

12618

& :

—7263
—7.103
441
4398
—3724
2766
2763
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OH 6]
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-07-22T18:32:20
PULPROG: zg30

TD: 32768

Solvent: CDC13

NS: 32

DS: undefined

SWH: 8223.7 Hz

AQ: undefined

TE: 300.8 C

CHANNEL f1
NUC1: 1H
P1: 9.93 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
AJL A o DC: 0.0S
i |
o
=

T LB: 0.30 Hz
5 First Point: 0.50
(%)

.98

FT: Hyper Quadrature
T T T T T T T T T Phase: Manual

40 35 30 25 20 15 10 05 0.0  Fmo:El.2
f1 (ppm) Phl: 23.25
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166.75
—143.96
—134.80
—128.22
—123.89

76.15
—51.60
—38.60

OH ]

= OMe

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-07-22T19:02:32
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: s12

DS: undefined

SWH: 24038.5 Hz

AQ: undefined

TE: 301 C

CHANNEL f1
NUC1: 13C
P1: 9.63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: &553¢
DC: 0.05
LB: 1.00 Hz
First Point: 0.50
FT: Hyper Quadrature
T T T T T T T T T T Phase: Manual
9 8 70 60 50 40 30 20 10 0 Bl
1 (ppm) L

170 150 130 110

(S,E)-methyl 5-hydroxy-5-phenylpent-2-enoate 3f

0
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<

343
329
314
302
286
261
979
958
921
912
908
876
872
869
4.824
4.810
4.791
—3.702
2.666
2.629
2.602
2.588
—2.296

OH ]
OMe

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-08-26T02:11:24
PULPROG: zg30

TD: 32768

Solvent: CDC13

NS: 32

DS: undefined

SWH: 8223.7 Hz

AQ: undefined

TE: 297 C

CHANNEL f1
NUC1: 1H
P1: 9.93 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.0S

— LB: 0.30 Hz
~

&

o

First Point: 0.50

FT: Hyper Quadrature
T T T T T T T T T T T T Phase: Manual

55 50 45 40 35 30 .5 20 15 10 05 0.0 PhO: -269-26

1 (ppm) Phi: 18.07
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™
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—166.79
145,08
~143.45
128.63
127.94
§125.74
123.56
—73.07
—51.53
—41.84

iff

OH ]
OMe

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-08-26T02:41:46
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: s12

DS: undefined

SWH: 24038.5 Hz

AQ: undefined

TE: 297.3 C

CHANNEL f1
NUC1: 13C
P1: 9.63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536

DC: 0.0S

LB: 1.00 Hz

First Point: 0.50

FT: Hyper Quadrature

T T T T T T T T T Phase: Manual

110 9 80 70 60 50 40 30 20 10 0 PO: 77120
1 (ppm) Phl: 62.39

(E)-methyl 5-hydroxy-5-(o-tolyl)pent-2-enoate 3g

170 150 130

7.051
6975
5946
5943
5939
5907
5903
5.900
5070
5.062
5.050
5.039
5031
3716
2612
2605
2594
2576
—2323
2.107
2.099
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OH s}
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-08-01T00:35:55
PULPROG: zg30

TD: 32768

Solvent: CDC13

NS: 32

DS: undefined

SWH: 8223.7 Hz

2Q: undefined

TE: 300.1 C

CHANNEL f1
NUC1: 1H
P1: 9.93 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: &553¢
N A DC: 0.0%

LB: 0.30 Hz

First Point: 0.50

FT: Hyper Quadrature
T T T T T Phase: Manual
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~—166.78
—145.35
—141.55
—134.27
~130.54
127 .61
126.47
125.06
123.47

1

6942
—5151
—40.73
—18.99

OH s}
OhMe

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-08-01T01:06:06
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: s12

DS: undefined

SWH: 24038.5 Hz

AQ: undefined

TE: 300.4 C

CHANNEL f1
NUC1: 13C
P1: 9.63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: &553¢
DC: 0.05
LB: 1.00 Hz
First Point: 0.50
FT: Hyper Quadrature
T T T T T T T T T T T T Phase: Manual

100 80 60 40 20 0 Ph0: -82.97

f1 (ppm) Phi: 82.78

200 180 160 140 120

(E)-methyl 5-hydroxy-5-(m-tolyl)pent-2-enoate 3h

7.168
7147
7427
7117
7.008

7.7.009
6.990
6971
6951
6933

5930

5890
4797
4783
4768
3716
2670
2648
2628
2591

—2359

—2082

—0.071

}
z

OH o]
OMe

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-07-08T10:45:35
PULPROG: zg30

TD: 32768

Solvent: CDC13

NS: 32

DS: undefined

SWH: 8223.7 Hz

2Q: undefined

TE: 298.5 C

CHANNEL f1
NUC1: 1H
P1: 9.93 usec
SFO1: undefined MHz

F2 - Processing Parameters
n ﬂ SI: 65536
DC: 0.0S

LB: 0.30 Hz
First Point: 0.50
FT: Hyper Quadrature
T T T T T Phase: Manual

40 3. 0 15 1.0 05 00 Pno: &s.s8
f1 (ppm) Phl: 23.64




~—166.76

14513

—143.39
—138.36

128.71

128.55

L

~126.40

B

123.54

122.79

—73.14

—5150

—4181

—2145

OH ]
OMe

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-07-08T11:15:46

: zgpg30

TD: 32768

Solvent: CDC13

NS:
Ds:

SWH:

AQ:
TE:

s12
undefined
24038.5 Hz
undefined
298.8 C

NUC:
P1:

SFO1:

CHANNEL f1
1: 13C
9.63 usec
undefined MHz

M

150

130

90
1 (ppm)
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(E)-methyl 5-hydroxy-5-(2-methoxyphenyl)pent-2-en

\

6.957
6.865

5.908
5904

5901

5869

5865
5862

5.055
5.040
5024
5.009
—3840
—3.702

|

2765
2760
2752

2746
2685
2674

2670

oat

2668

2665

e

2656

30

3i

2653

2650

2646

20 10

T

0

-10

11.051 =

o
o

2.0

1.5

1.0

0.0

- Processing Parameters
: 65536

: 0.05

: 1.00 Hz

First Point: 0.50

FT: Hyper Quadrature
Phase: Manual

PhO: -68.97

Phl: 61.02

OMe OH 0
OMe

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-07-22T20:13:26
PULPROG: zg30

TD: 32768

Solvent: CDC13

NS: 32

DS: undefined

SWH: 8223.7 Hz

AQ: undefined

TE: 300.7 C

CHANNEL f1
NUC1: 1H
P1: 9.93 usec
SFO1: undefined MHz

- Processing Parameters
: 65536

: 0.05

: 0.30 Hz

First Point: 0.50

FT: Hyper Quadrature
Phase: Manual

PhO: 84.74

Phi: 20.68



166.87
156.30
—145.97
131.26
128.66
—126.67
—122.98
"-120.86
—110.52
—69.38
—5527
—5140
40.12

.
s

OMe OH 0
OMe

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-07-22T20:49:37
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: s12

DS: undefined

SWH: 24038.5 Hz

AQ: undefined

TE: 301 C

CHANNEL f1
NUC1: 13C
P1: 9.63 usec
SFO1: undefined MHz

L F2 - Processing Parameters
SI: 65536
= DC: 0.0§
LB: 1.00 Hz
First Point: 0.50
FT: Hyper Quadrature
T T T T T T T T T T T Phase: Manual
9 80 70 60 50 40 30 20 10 O  PRo: -66.06
1 (ppm) Phl: €2.21

170 150 130 110

(E)-methyl 5-hydroxy-5-(3-methoxyphenyl)pent-2-enoate 3j

7.289
7.268
7.265
7.248
6.947
6.841
6.814
5.925
5.889
5.886
4.809
4.796
4.783
3810
~3.714
2.659
2.626
2.594
2.573
2.234
2212

j
\
:
j

OMe

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-05-24T05:02:36
PULPROG: zg30

TD: 32768

Solvent: CDC13

NS: 16

DS: undefined

SWH: 8223.7 Hz

AQ: undefined

TE: 296.7 C

CHANNEL f1
NUC1: 1H
P1: 9.93 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.0S

LB: 0.30 Hz
First Point: 0.50
FT: Hyper Quadrature
T T T T T T T T T Phase: Manual

556 50 45 4. 35 30 25 20 15 1.0 05 0.0 yoO: BOCAS
f1 (ppm) Phi: 13.82
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—166.76
—159.85

145.15

145,00
—129.69
—12358
—118.00
—113.38

N111.23
—73.01
—55.26
~51.53
—41.80

<

OH 0

MeO X
o OMe

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-05-24T05:33:01
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: s12

DS: undefined

SWH: 24038.5 Hz

AQ: undefined

TE: 297.1 C

CHANNEL f1
NUC1: 13C
P1: 9.63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: &553¢
DC: 0.05
LB: 1.00 Hz
First Point: 0.50
FT: Hyper Quadrature
T T T T T T T T T T Phase: Manual
9 80 70 60 50 40 30 20 10 0 o s
1 (ppm) :

190 170 150 130 110

(E)-methyl 5-hydroxy-5-(4-methoxyphenyl)pent-2-enoate 3k

™
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6.905
6.866
912
909
906
873
870
4.784
4.769
4.752
~3.710
2.668
2.630
2.607
2.578
2.570

/
Y

—2.085
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)
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OH o
OMe

MeO

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-07-31T21:58:42
PULPROG: zg30

TD: 32768

Solvent: CDC13

NS: 32

DS: undefined

SWH: 8223.7 Hz

2Q: undefined

TE: 300.2 C

CHANNEL f1
NUC1: 1H
P1: 9.93 usec
SFO1: undefined MHz

- Processing Parameters
: 65536

: 0.05

LB: 0.30 Hz

First Point: 0.50

FT: Hyper Quadrature
Phase: Manual

55 50 45 40 35 3.0 PhO: 84.46
f1 (ppm) Phi: 17.88
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-07-31T22:28:54
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: s12

DS: undefined

SWH: 24038.5 Hz

AQ: undefined

TE: 300.5 C

CHANNEL f1
NUC1: 13C
P1: 9.63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536

DC: 0.0S

LB: 1.00 Hz

First Point: 0.50

FT: Hyper Quadrature
Phase: Manual

PhO: -75.22

Phl: €3.56

OH o]

PhO .

OMe

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-07-31T22:34:11
PULPROG: zg30

TD: 32768

Solvent: CDC13

NS: 32

DS: undefined

SWH: 8223.7 Hz

2Q: undefined

TE: 300.3 C

CHANNEL f1
NUC1: 1H
P1: 9.93 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536

DC: 0.0S

LB: 0.30 Hz

First Point: 0.50

FT: Hyper Quadrature
Phase: Manual

PhO: 85.39



—166.71
_~145.60
~144.77
129.98
129.82
123.71
123.42
120.47
118.96
118.14
116.12
72.70
—5153

5757
X157.00
i

%
—4179

OH o]

PhO .
OMe

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-07-31T23:55:05
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: s12

DS: undefined

SWH: 24038.5 Hz

AQ: undefined

TE: 300.5 C

CHANNEL f1
NUC1: 13C
P1: 9.63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: &553¢
DC: 0.05
LB: 1.00 Hz
First Point: 0.50
FT: Hyper Quadrature
T T T T T T T T T T Phase: Manual
9 8 70 60 50 40 30 20 10 0 P e
1 (ppm) : B8

170 150 130 110

(E)-methyl 5-(4-fluorophenyl)-5-hydroxypent-2-enoate 3m

7 457
7289
7270
7250
7479
7.158
7.052
7.029
7.003
6.945
5934
5931
5927
5895
5891
5888
5.169
5.154
5.139
3713
2684
2666
2647
2629
—2304
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OMe

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-07-21T20:55:57
PULPROG: zg30

TD: 32768

Solvent: CDC13

NS: 32

DS: undefined

SWH: 8223.7 Hz

2Q: undefined

TE: 300.4 C

CHANNEL f1
NUC1: 1H
P1: 9.93 usec
SFO1: undefined MHz

F2 - Processing Parameters
J SI: &553¢
Ao A L DC: 0.08
g
o
Q
=
T

s oo LB: 0.30 Hz

© ~ O X i
8 5 8 First Point: 0.50
o - o

&l
15
97}

11.904

FT: Hyper Quadrature
T T T T T T T T T T Phase: Manual

1.
0.
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40 35 30 25 20 15 10 05 0.0 FED; Bones
f1 (ppm) Phi: 20.31
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1 (ppm)

OMe

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-07-21T21:26:22
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: s12

DS: undefined

SWH: 24038.5 Hz

AQ: undefined

TE: 300.6 C

CHANNEL f1
NUC1: 13C
P1: 9.63 usec
SFO1: undefined MHz

- Processing Parameters
: 65536

: 0.05

: 1.00 Hz

First Point: 0.50

FT: Hyper Quadrature
Phase: Manual

PhO: -73.22
Phl: 72.64

OH 0
F X

OMe

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-07-08T09:34:33
PULPROG: zg30

TD: 32768

Solvent: CDC13

NS: 32

DS: undefined

SWH: 8223.7 Hz

2Q: undefined

TE: 298.2 C

CHANNEL f1
NUC1: 1H
P1: 9.93 usec
SFO1: undefined MHz

- Processing Parameters
: 65536

: 0.05

: 0.30 Hz

First Point: 0.50

FT: Hyper Quadrature
Phase: Manual

PhO: 83.10

Phi: 20.74



_~166.67
—164.23
~161.78
146.12
146.05
144 .42
130.20
130.12
—121.28
114.86
Y114,64
112.79
112.57
24
<72.4'3
—5157
—41380
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N
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OH 0
OMe

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-07-08T10:04:45
PULPROG: zgpg30

TD: 32768
Solvent: CDC13
Ns: s12

DS: undefined
SWH: 24038.5 Hz
AQ: undefined
TE: 298.7 C

CHANNEL f1
NUC1: 13C
P1: 9.63 usec
SFO1: undefined MHz

I | \ F2 - Processing Parameters

N N SI: €5536
¥ DC: 0.05
LB: 1.00 Hz

First Point: 0.50
FT: Hyper Quadrature
T T T T T T T T T T T T T T T T T T Phase: Manual
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0: :Pmo: -74:06
1 (ppm) Phi: 63.81
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OH 0
OMe
F
Current Data Parameters
F2 - Acquisition Parameters

DATE: 2014-08-26T02:47:24
PULPROG: zg30

TD: 32768
Solvent: CDC13
Ns: 32

DS: undefined
SWH: 8223.7 Hz
AQ: undefined
TE: 297.1 C

CHANNEL f1
NUC1: 1H
P1: 9.93 usec
SFO1: undefined MHz

F2 - Processing Parameters

l l SI: 65536

. 3 DC: 0.0S
T
o
9
-

T

L o = ey cool 1o
First Point: 0.50
& 3as & & 38 o S
T T T T T T T T T T T T T T T Phase: Manual
75 70 65 6.0 55 50 45 40 35 30 25 20 15 10 05 0.0 PHO: +268-33

f1 (ppm) Phl: 16.09



_~166.77
—163.53
~-161.08
—144.76
139.23
139.20
127 .47
127.39
—123.69
115.54
115.33
—7238
—5156
—4192

B

L
e

E)-methyl 5-(3-bromophenyl)-5-hydroxypent-2-enoate 3p

£.921
7.266
7.254
7.238
7.219
7.200
/6,958
\6.919
6.901
5919
5,880
4.808
4786
4768
—3.714
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~ |1.00
10.96
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OH 0
OMe
F

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-08-26T03:17:36
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: s12

DS: undefined

SWH: 24038.5 Hz

AQ: undefined

TE: 297.4 C

CHANNEL f1
NUC1: 13C
P1: 9.63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536

DC: 0.0S

LB: 1.00 Hz

First Point: 0.50

FT: Hyper Quadrature
Phase: Manual

PhO: -75.74

Pni: 71.11

OH (o]
OMe

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-10-05T19:12:19
PULPROG: zg30

TD: 32768

Solvent: CDC13

NS: 32

DS: undefined

SWH: 8223.7 Hz

2Q: undefined

TE: 298.9 C

CHANNEL f1
NUC1: 1H
P1: 9.93 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536

DC: 0.0S

LB: 0.30 Hz

First Point: 0.50

FT: Hyper Quadrature
Phase: Manual

PhO: 87.40

Phl: 20.11



—166.695
145.783
144.447
130.950
130.192
128.862
124.376
123917
122.750

;
x

—72.332
—51.589
—41.822

OH (o]

x
e OMe

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-10-05T19:42:31
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: s12

DS: undefined

SWH: 24038.5 Hz

AQ: undefined

TE: 299.1 C

CHANNEL f1
NUC1: 13C
P1: 9.63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: &553¢

DC: 0.05

LB: 1.00 Hz

First Point: 0.50

FT: Hyper Quadrature

T T T T T T T T T T Phase: Manual

9 8 70 60 50 40 30 20 10 0 F0:-7ee

1 (ppm) : 98

(E)-methyl 5-(benzo[d][1,3]dioxol-5-yl)-5-hydroxypent-2-enoate 3q

190 170 150 130 110

—7268
6927
6388
V6797
6754
5953
5910
5907
5903
5871
5868
5864
4742
4729
4724
4710
3712
2626
25603
2585
2567
2549
2535
—2205

OH 0

<{) = OMe
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-08-26T03:58:11
PULPROG: zg30

TD: 32768

Solvent: CDC13

NS: 32

DS: undefined

SWH: 8223.7 Hz

2Q: undefined

TE: 297.1 C

CHANNEL f1
NUC1: 1H
P1: 9.93 usec
SFO1: undefined MHz

F2 - Processing Parameters

SI: 65536
4JL, J.\ — A DpC:o0.0s
ol 14
[=2]
o
N

3
7
i

L Bl LB: 0.30 Hz

2 2 First Point: 0.50
& S FT: Hyper Quadrature
2
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11.04
0.95
1.95

-{1.96
0.97

T T T T T T T T T Phase: Manual

45 40 35 30 .5 20 15 10 05 0.0 Pno: -267.83
f1 (‘,‘)r“) Phl: 14.82
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Current Data Parameters

F2 - Acquisition Parameters

DATE: 2014-08-26T04:28:23
PULPROG: zgpg30
TD: 32768
Solvent: CDC13
NS: s12
DS: undefined
SWH: 24038.5 Hz
AQ: undefined
TE: 297.4 C
CHANNEL f1
NUC1: 13C
P1: 9.63 usec
SFO1: undefined MHz
F2 - Processing Parameters
SI: 65536
DC: 0.0S
LB: 1.00 Hz

First Point: 0.50
FT: Hyper Quadrature
Phase: Manual

PhO: -75.70
Phi: 65.66
OH o)
cl ™
OMe
C

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-07-21T22:43:37
PULPROG: zg30

TD: 32768

Solvent: CDC13

NS: 32

DS: undefined

SWH: 8223.7 Hz

2Q: undefined

TE: 300.4 C

CHANNEL f1
NUC1: 1H
P1: 9.93 usec
SFO1: undefined MHz

- Processing Parameters
: 65536

: 0.05

: 0.30 Hz

First Point: 0.50

FT: Hyper Quadrature
Phase: Manual

PhO: 81.86

Phi: 23.46
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1 (ppm)

(E)-methyl 5-hydroxy
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-07-21T23:14:02
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: s12

DS: undefined

SWH: 24038.5 Hz

AQ: undefined

TE: 300.7 C

CHANNEL f1
NUC1: 13C
P1: 9.63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536

DC: 0.0S

LB: 1.00 Hz

First Point: 0.50

FT: Hyper Quadrature
Phase: Manual

PhO: -64.71

Phi: §7.03

O OH 0
O N N0Me

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-06-17T11:50:02
PULPROG: zg30

TD: 32768

Solvent: CDC13

NS: 32

DS: undefined

SWH: 8223.7 Hz

2Q: undefined

TE: 296.3 C

CHANNEL f1
NUC1: 1H
P1: 9.93 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536

DC: 0.0S

LB: 0.30 Hz

First Point: 0.50

FT: Hyper Quadrature
Phase: Manual

PhO: 87.39

Phi: 20.13
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-06-17T12:20:26
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: s12

DS: undefined

SWH: 24038.5 Hz

AQ: undefined

TE: 296.8 C

CHANNEL f1
NUC1: 13C
P1: 9.63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
' " DC: 0.0S
LB: 1.00 Hz
First Point: 0.50
FT: Hyper Quadrature
T T T T T T T T T T Phase: Manual

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 RO nTioge
f1 (ppm) Phi: 74.97

(S,E)-methyl 5-(furan-2-yl)-5-hydroxypent-2-enoate 3t

7391
72389
72387
—7265
1/6379
5962
5926
5919
4 867
4851
4839
4823
3724
3695
2792
2789
2774
2757
2754
2.142
<2.130
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-06-17T12:25:51
PULPROG: zg30

TD: 32768

Solvent: CDC13

NS: 32

DS: undefined

SWH: 8223.7 Hz

2Q: undefined

TE: 296.5 C

CHANNEL f1
NUC1: 1H
P1: 9.93 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.0S

L
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~N
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T LB: 0.30 Hz
g)z First Point: 0.50
=}

ki
10.991

FT: Hyper Quadrature
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70.99
0.98
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—~169.04
~-166.66
—155.32
_~144.12
~142.30
—123.85
—110.30
~106.50
—66 .46

—5155

—3826

OH 6]
8] N

OMe
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-06-17T12:56:02
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: s12

DS: undefined

SWH: 24038.5 Hz

AQ: undefined

TE: 296.9 C

CHANNEL f1
NUC1: 13C
P1: 9.63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
y DC: 0.0S
LB: 1.00 Hz
First Point: 0.50
FT: Hyper Quadrature
T T T T T T T T T T T Phase: Manual

100 80 60 40 20 0 PhO: -70.66

1 (ppm) Phl: 62.52

200 180 160 140 120

(E)-methyl 5-hydroxyoct-2-enoate 3u
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-08-30T20:12:23
PULPROG: zg30

TD: 32768

Solvent: CDC13

NS: 64

DS: undefined

SWH: 8223.7 Hz

2Q: undefined

TE: 297.2 C

CHANNEL f1
NUC1: 1H
P1: 9.93 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.0S

.00 &
99| =—

L lan i T LB: 0.30 Hz
© 9 © ™ © - First Point: 0.50
= b= g z g ::_’ 3 g FT: Hyper Quadrature
T T T T T T T T T T T T T T T T Phase: Manual
75 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0:0 ;o B7-27

f1 (ppm) Phi: 19.82



—170.61
—166.79
—145.59
—123.43

—7030
—5151
_~40.19
"-39.26
—18.78
—1397

————r——T——T 7T
180 170 160 150 140 130 120 110 100 90 80
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-08-30T21:11:50
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: 1024

DS: undefined

SWH: 24038.5 Hz

AQ: undefined

TE: 298.1 C

CHANNEL f1
NUC1: 13C
P1: 9.63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65538

DC: 0.05

LB: 1.00 Hz

First Point: 0.50

FT: Hyper Quadrature
Phase: Manual

PhO: -62.25

Phi: 52.06

OH o}

e

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-09-08T12:139:18
PULPROG: zg30

TD: 32768

Solvent: CDC13

NS: 32

DS: undefined

SWH: 8223.7 Hz

2Q: undefined

TE: 296.9 C

CHANNEL f1
NUC1: 1H
P1: 9.93 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536

DC: 0.0S

LB: 0.30 Hz

First Point: 0.50

FT: Hyper Quadrature
Phase: Manual

PhO: 87.12

Phi: 20.97



—166.805
—145.643
—123.401
—70.574
—51.505
40172
—37.112
—31.734
—22.595
—14.009

OH o}

A~ AA

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-09-08T12:43:30
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: s12

DS: undefined

SWH: 24038.5 Hz

AQ: undefined

TE: 297.3 C

CHANNEL f1
NUC1: 13C
P1: 9.63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536

DC: 0.0S

LB: 1.00 Hz

First Point: 0.50

FT: Hyper Quadrature

T T T T T T T T T Phase: Manual

9 80 70 60 50 40 30 20 10 o0 PhO: 64 67
1 (ppm) Phl: 55.31

170 150 130 110

(S,E)-methyl 5-hydroxy-6-methylhept-2-enoate 3w

7054
7035
7015
6.996
6978
5947
5944
5940
5908
5905
5901
—3.734
3530
3520
3511
3493
2399
2386
2353
2319
2299
2898
1695
1681
1663
1655
0955
0952
0938
0935

|
|
Z

OH o]

OMe

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-07-21T23:13:50
PULPROG: zg30

TD: 32768

Solvent: CDC13

NS: 32

DS: undefined

SWH: 8223.7 Hz

2Q: undefined

TE: 300.3 C

CHANNEL f1
NUC1: 1H
P1: 9.93 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.0S
1 0.30 Hz
First Point: 0.50
FT: Hyper Quadrature
T T Phase: Manual

75 70 65 60 55 50 45 40 3.0 2 2.0 05 00  Pmo:Bi.28
1 (ppm) Phl: 20.48
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166.79

146.20

—123.24

—7534
—5147
-—37.147
—3340
~18.69
~1722

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

1 (ppm)

(S,E)-methyl 5-hydroxy-6,6-dimethylhept-2-enoate 3x
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1 (ppm)

OH o]

OMe

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-07-21T23:50:15
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: s12

DS: undefined

SWH: 24038.5 Hz

AQ: undefined

TE: 300.6 C

CHANNEL f1
NUC1: 13C
P1: 9.63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536

DC: 0.0S

LB: 1.00 Hz

First Point: 0.50

FT: Hyper Quadrature
Phase: Manual

PhO: -94.97

Phl: 93.48

OH o]

OMe

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-10-08T11:22:09
PULPROG: zg30

TD: 32768

Solvent: CDC13

NS: 32

DS: undefined

SWH: 8223.7 Hz

2Q: undefined

TE: 298.3 C

CHANNEL f1
NUC1: 1H
P1: 9.93 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536

DC: 0.0S

LB: 0.30 Hz

First Point: 0.50

FT: Hyper Quadrature
Phase: Manual

PhO: 93.62

Phl: §.34



—166.826
—147.488
—122.970
~78380
—51.470
35.014
34.853
—25.597

<

methyl 5-hydroxydecanoate 5v

3.591
3.573
2.369
2.351
2.332
1.797
1.769
1.736
1.691
1.651
1.473
1.419
1.353
1.289
0.907
0.890
0.873
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-10-08T11:52:21
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: s12

DS: undefined

SWH: 24038.5 Hz

AQ: undefined

TE: 298.7 C

CHANNEL f1
NUC1: 13C
P1: 9.63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536

DC: 0.0S

LB: 1.00 Hz

First Point: 0.50

FT: Hyper Quadrature
Phase: Manual

PhO: -51.64

Phl: 24.20

OH (o]

,"‘\\/"‘~\/’J‘\\//'\~\//u\()hAe

Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-10-24T14:49:42
PULPROG: zg30

TD: 32768

Solvent: CDC13

NS: 32

DS: undefined

SWH: 8223.7 Hz

AQ: undefined

TE: 296.5 C

CHANNEL f1

NUC1: 1H
P1: 9.93 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536
DC: 0.0S

1.00] =

150

LB: 0.30 Hz
First Point: 0.50
FT: Hyper Quadrature

Phase: Manual
PhO: 84.04
Phl: 30.91
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Current Data Parameters
F2 - Acquisition Parameters
DATE: 2014-10-24T15:19:55
PULPROG: zgpg30
TD: 32768
Solvent: CDC13
NS: 512
D undefined
SWH: 24038.5 Hz
AQ: undefined
TE: 296.9 C
CHANNEL f1
: 13C
Pl1: 5.63 usec
SFO1: undefined MHz
F2 - Processing Parameters
J SI: €553¢
DC: 0.05
LB: 1.00 Hz
First Point: 0.50
FT: Hyper Quadrature
T T T T T T T T T T T T T T T T Phase: Manual
170 150 130 110 90 80 70 60 50 40 30 20 10 0 PhO: -63.55
f1 (ppm) Phl: 539.37
(R)-6-pentyltetrahydro-2H-pyran-2-one 6v
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Current Data Parameters
F2 - Acquisition Parameters
DATE: 2014-10-10T12:05:43
PULPROG: zg30
TD: 32768
Solvent: CDC13
NS: 32
DS: undefined
SWH: 8223.7 Hz
AQ: undefined
TE: 298 C
CHANNEL f1
NUC1: 1H
P1: 5.93 usec
SFO1: undefined MHz
F2 - Processing Parameters
SI: €553¢
DC: 0.05
N T L i o A LB: 0.30 Hz
8 8 S g 8 ?2 ‘O_ g :;re; Point: 0.50
= pyen] ™ =m0 P= : Hyper Quadrature
T T T T T T T T T T T T T T T Phase: Manual
75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 Pno: 2.7
f1 (ppm) Phl: 18.68



—179.546

—80.573

35.756
31.548

%

29.424
27.748
24.560
22.471

—18.446
—13.942
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Current Data Parameters

F2 - Acquisition Parameters
DATE: 2014-10-10T12:36:08
PULPROG: zgpg30

TD: 32768

Solvent: CDC13

NS: s12

DS: undefined

SWH: 24038.5 Hz

AQ: undefined

TE: 298.3 C

CHANNEL f1
NUC1: 13C
P1: 9.63 usec
SFO1: undefined MHz

F2 - Processing Parameters
SI: 65536

DC: 0.0S

LB: 1.00 Hz

First Point: 0.50

FT: Hyper Quadrature
Phase: Manual

PhO: -61.61

Phl: 58.46



