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1. General Information

All reactions were carried out under a nitrogen atmosphere with dry solvents under
anhydrous conditions, unless otherwise noted. All the chemicals were purchased
commercially, and used without further purification. Anhydrous THF and toluene
were distilled from sodium-benzophenone, and dichloromethane, and acetonitrile
were distilled from calcium hydride. Thin-layer chromatography (TLC) was
conducted with 0.25 mm Tsingdao silica gel plates (60F-254) and visualized by
exposure to UV light (254 nm) or stained with potassium permanganate. Flash
column chromatography was performed using Tsingdao silica gel (60, particle size
0.040-0.063 mm). Reagents were purchased at the highest commercial quality and
used without further purification, unless otherwise stated. The 2-methylprop-2-en-1-ol
was purchased from Adamas. Other alcohols were synthesized from literature®, unless
otherwise stated. "H NMR spectra were recorded on Brueker spectrometers (at 300,
400 or 500 MHz) and are reported relative to deuterated solvent signals. Data for *H
NMR spectra are reported as follows: chemical shift (6 ppm), multiplicity, coupling
constant (Hz) and integration. *C NMR spectrawere recorded on Brueker
Spectrometers (at 75, 100 or 125 MHz). Data for **C NMR spectra are reported in
terms of chemical shift. Mass spectrometric data were obtained using Bruker Apex IV
RTMS. The following abbreviations were used to explain the multiplicities: s =

singlet, d = doublet, t = triplet, g = quartet, m = multiplet, br = broad.

(1) Erkkila, A.; Pihko, P. M. J. Org. Chem. 2006, 71, 2538.
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2. General Procedure for the Preparation of the Olefin Substrate
A solution of the N,N-dimethyl amino benzoic acid (1.5 equiv.), 4-(dimethylamino)
pyridine (DMAP) (0.5 equiv.) in dried methylene chloride (0.1 M) was treated with
EDC HCI (1.5 equiv.) and EtsN (1.5 equiv.) at 23 "C under nitrogen atmosphere. The
resulting mixture was stirred for 30 min and then was treated with the corresponding
alcohol. After completion (monitored by TLC analysis), the reaction mixture was
quenched with saturated NaHCO3 (ag.), and extracted with methylene chloride. The
combined organic layer was washed with brine, dried over Na,SO,, and concentrated
in vacuo to give crude product, which was purified by flash chromatography to afford

the indicated yield of product.

3. 'H NMR and *C NMR spectra data of compounds 1a-1f, 3a-19a

O
Me
O/\[(
MeO

2-methylallyl 6-methoxy-2-naphthoate (1a): Following the general procedure,
2-methylprop-2-en-1-ol (104 mg, 1.21 mmol) and the corresponding acid afforded the
olefin 1a (248 mg, 80% yield). *H NMR (400 MHz, CDCl3) & 8.56 (s, 1H), 8.06 (dd, J
= 8.8, 2.4 Hz, 1H), 7.84 (d, J = 8.8 Hz, 1H), 7.76 (d, J = 8.8 Hz, 1H), 7.20 (dd, J = 2.4,
8.8 Hz, 2H), 7.15 (d, J = 2.4 Hz, 1H), 5.13 (s, 1H), 5.02 (s, 1H), 4.81 (s, 2H), 3.94 (s,
3H), 1.88 (s, 3H); 3C NMR (100 MHz, CDCls) § 166.5, 159.5, 140.1, 137.2, 130.9,
130.8, 127.9, 126.8, 125.9, 125.2, 119.6, 112.9, 105.6, 68.1, 55.3, 19.6; HRMS
calculated for C16H1703 (M + H"): 257.1172, found: 257.1175.

O
o Me
LT Y
O
2-methylallyl benzo[d][1,3]dioxole-5-carboxylate (1b): Following the general
procedure, 2-methylprop-2-en-1-ol (104 mg, 1.21 mmol) and the corresponding acid

afforded the olefin 1b (223 mg, 79% yield). *H NMR (400 MHz, CDCl5) & 7.69 (dd, J
= 8.4, 1.6 Hz, 1H), 7.49 (d, J = 1.6 Hz, 1H), 6.84 (d, J = 8.4Hz, 1H), 6.04 (s, 2H),
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5.05 (s, 1H), 4.97 (s, 1H), 4.70 (s, 2H), 1.82 (s, 3H); **C NMR (100 MHz, CDCls) &
166.5, 151.6, 147.7, 140.0, 125.4, 124.1, 109.5, 107.9, 101.7, 68.0, 19.5; HRMS
calculated for C12H1304 (M + H'): 221.0808, found: 221.0809.

(0]
Me
/@)‘\O/\H/
PhO

2-methylallyl 4-phenoxybenzoate (1c): Following the general procedure,
2-methylprop-2-en-1-ol (104 mg, 1.21 mmol) and the corresponding acid afforded the
olefin 1c (269 mg, 83% yield). *H NMR (400 MHz, CDCl;) & 8.04 (d, J = 8.8 Hz, 2H),
7.41-7.37 (m, 2H), 7.19 (t, J = 7.2 Hz, 1H), 7.07 (dd, J = 1.2, 8.8 Hz, 2H), 7.00 (d, J =
8.8 Hz, 2H), 5.07 (s, 1H), 4.98 (s, 1H), 4.73 (s, 2H), 1.83 (s, 3H); *C NMR (100
MHz, CDCls) 6 165.7, 161.8, 155.6, 140.0, 131.7, 130.0, 124.5, 124.4, 120.0, 117.3,
112.8, 67.9, 19.5; HRMS calculated for Cy;H;;03 (M + HY): 269.1172, found:
269.1173.

O

Me
EtO

2-methylallyl  4-ethoxybenzoate (1d): Following the general procedure,
2-methylprop-2-en-1-ol (104 mg, 1.21 mmol) and the corresponding acid afforded the
olefin 1d (200 mg, 75% yield). *H NMR (400 MHz, CDCls) & 8.01 (d, J = 8.8 Hz,
2H), 6.90 (d, J = 8.8 Hz , 2H), 5.06 (s, 1H), 4.96 (s, 1H), 4.71 (s, 2H), 4.08 (g, J = 7.2
Hz, 2H), 1.83 (s, 3H), 1.43 (t, J = 7.2 Hz, 3H); *C NMR (100 MHz, CDCls) § 166.0,
162.8, 140.2, 131.6, 122.3, 114.0, 112.6, 67.7, 63.6, 19.5, 14.6; HRMS calculated for
C13H1705 (M + H'): 221.1172, found: 221.1173.

O
Me
O/\H/
MeO

2-methylallyl 4-methoxybenzoate (1le): Following the general procedure,

2-methylprop-2-en-1-ol (104 mg, 1.21 mmol) and the corresponding acid afforded the
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olefin 1e (220 mg, 88% yield). *H NMR (400 MHz, CDCls) & 8.03 (d, J = 8.8 Hz, 2H),
6.92 (d, J = 8.8 Hz, 2H), 5.06 (s, 1H), 4.97 (s, 1H), 4.72 (s, 2H), 3.86 (s, 3H), 1.83 (s,
3H); *C NMR (100 MHz, CDCls) & 165.9, 163.4, 140.2, 131.6, 122.6, 113.6, 112.6,
67.8, 55.4, 19.5; HRMS calculated for Cy;His03 (M + HY): 207.1016, found:
207.1012.

o

2-methylallyl 4-(dimethylamino)benzoate (1f): Following the general procedure,

MezN

2-methylprop-2-en-1-ol (113mg, 1.57 mmol) and the corresponding acid afforded the
olefin 1f (258 mg, 75% yield). *H NMR (300 MHz, CDCls) § 7.95 (d, J = 9.0 Hz, 2H),
6.65 (d, J = 9.0 Hz, 2H), 5.06 (s, 1H), 4.95 (s, 1H), 4.70 (s, 2H), 3.01 (s, 6H), 1.83 (s,
3H); *C NMR (75 MHz, CDCls) § 166.6, 153.3, 140.6, 131.3, 116.9, 112.2, 110.7,
67.3, 40.0, 19.6; HRMS calculated for Ci3HigNO; (M + HY): 220.1332, found:
220.1335.

e na s

2-methylenebutyl 4-(dimethylamino)benzoate (3a): Following the general

MeZN

procedure, the alcohol* (91 mg, 1.05 mmol) and the corresponding acid afforded
the olefin 3a (163 mg, 70% yield). *H NMR (400 MHz, CDCls) 6 7.94 (d, J = 9.2 Hz,
2H), 6.64 (d, J = 9.2 Hz, 2H), 5.10 (s, 1H), 4.96 (s, 1H), 4.74 (s, 2H), 3.03 (s, 6H),
2.16 (g, J = 7.2 Hz, 2H), 1.11 (t, J = 7.2 Hz, 3H); *C NMR (100 MHz, CDCl;) &
166.6, 153.3, 146.2, 131.3, 116.9, 110.7, 110.4, 66.6, 40.0, 26.1, 12.0; HRMS
calculated for C14H20NO, (M + H): 234.1489, found: 234.1488.

o}

oY

MezN
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2-methylenepentyl 4-(dimethylamino)benzoate (4a): Following the general
procedure, the alcohol® (150 mg, 1.50 mmol) and the corresponding acid afforded
the olefin 5a (203 mg, 55% yield). *H NMR (300 MHz, CDCls) & 7.94 (d, J = 9.0 Hz,
2H), 6.65 (d, J = 9.0 Hz, 2H), 5.11 (s, 1H), 4.96 (s, 1H), 4.72 (s, 2H), 3.04 (s, 6H),
2.12 (g, J = 7.2 Hz, 2H), 1.60-1.47 (m, 2H), 0.94 (t, J = 7.2 Hz, 3H); *C NMR (75
MHz, CDCls) & 166.6, 153.3, 144.6, 131.3, 116.9, 111.6, 110.7, 66.5, 40.0, 35.5,
20.7, 13.8; HRMS calculated for C1sH22NO, (M + H™): 248.1645, found: 248.1646.

O
MOW
Me,N

2-methylenehexyl 4-(dimethylamino)benzoate (5a): Following the general
procedure, the alcohol (114 mg, 1.00 mmol) and the corresponding acid afforded
the olefin 5a (144 mg, 55% yield). *H NMR (400 MHz, CDCls) & 7.94 (d, J = 8.8 Hz,
2H), 6.64 (d, J =8.8 Hz, 2H), 5.10 (s, 1H), 4.95 (s, 1H), 4.73 (s, 2H), 3.04 (s, 6H),
2.14 (t, J = 7.2 Hz, 2H), 1.51-1.45 (m, 2H), 1.38-1.33 (m, 2H), 0.92 (t, J = 7.2 Hz,
3H); 3C NMR (100 MHz, CDCls) ¢ 166.6, 153.3, 144.7, 131.3, 117.0, 111.4, 110.7,
66.5, 40.0, 33.0, 29.7, 22.4, 13.9; HRMS calculated for CigHuNO, (M + H):
262.1802, found: 262.1802.

Ojiow

2-methyleneheptyl 4-(dimethylamino)benzoate (6a): Following the general

MEZN

procedure, the alcohol* (200 mg, 1.58 mmol) and the corresponding acid afforded
the olefin 6a (259 mg, 60% vyield). *H NMR (400 MHz, CDCl3) § 7.94 (d, J = 8.8 Hz,
2H), 6.65 (d, J = 8.8 Hz, 2H), 5.10 (d, J = 1.2 Hz, 1H), 4.95 (d, J = 1.2 Hz, 1H), 4.72
(s, 2H), 3.04 (s, 6H), 2.13 (t, J = 8.0 Hz , 2H), 1.51-1.47 (m, 2H), 1.34 -1.29 (m, 4H),
0.90 (t, J = 6.8 Hz, 3H); *C NMR (100 MHz, CDCls) & 166.6, 153.3, 144.7, 131.3,
117.0, 111.4, 110.7, 66.5, 40.0, 33.3, 31.5, 27.2, 22.5, 14.0; HRMS calculated for

C17H26NO, (M + HY): 276.1958, found: 276.1957.
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2-methyleneoctyl 4-(dimethylamino)benzoate (7a): Following the general

MezN

procedure, the alcohol' (195 mg, 1.50 mmol) and the corresponding acid afforded
the olefin 7a (340 mg, 82% vyield). *H NMR (500 MHz, CDCls) & 7.94 (d, J = 8.8 Hz,
2H), 6.65 (d, J = 8.8 Hz, 2H), 5.10 (s, 1H), 4.95 (s, 1H), 4.72 (s, 2H), 3.04 (s, 6H),
2.13 (t, J = 8.0 Hz, 2H), 1.54-1.46 (m, 2H), 1.35-1.26 (m, 6H), 0.89 (t, J = 6.8 Hz,
3H); °C NMR (100 MHz, CDCls) & 166.6, 153.3, 144.7, 131.3, 117.0, 111.4, 110.7,
66.5, 40.0, 33.4, 31.7, 29.0, 27.5, 22.6, 14.0; HRMS calculated for C;gH2sNO; (M +
H™): 290.2120, found: 290.2123.

O

Me2N

2-(((tert-butyldimethylsilyl)oxy)methyl)allyl ~ 4-(dimethylamino)benzoate (8a):
Following the general procedure, the alcohol® (244 mg, 1.20 mmol) and the
corresponding acid afforded the olefin 8a (267mg, 62% yield). *H NMR (400 MHz,
CDCl3) § 7.92 (d, J = 8.8 Hz, 2H), 6.65 (d, J = 8.8 Hz, 2H), 5.10 (t, J = 0.8 Hz, 1H),
4.95 (d, J = 1.2 Hz, 1H), 4.79 (s, 2H), 4.25 (s, 2H), 3.04 (s, 6H), 0.91 (d, J = 2.8 Hz,
9H), 0.08 (t, J = 2.8 Hz, 6H); *C NMR (100 MHz, CDCls) 5 166.6, 153.3, 1438,
131.3, 116.9, 112.3, 110.7, 64.4, 63.9, 40.0, 25.9, 18.4, 5.4; HRMS calculated for
C19H3,NO3Si (M + HY): 350.2146, found: 350.2142.

O

/©)J\o/\[(\omops

2-(((tert-butyldiphenylsilyl)oxy)methyl)allyl  4-(dimethylamino)benzoate (9a):

MezN

Following the general procedure, the alcohol® (200 mg, 0.61 mmol) and the
corresponding acid afforded the olefin 9a (284 mg, 60% yield). *H NMR (400 MHz,
CDCl3) 6 7.87 (d, J = 9.2 Hz, 2H), 7.72-7.66 (m, 4H), 7.46-7.36 (m, 6H), 6.64 (d, J =

9.2 Hz, 2H), 5.37 (s, 1H), 5.27 (s, 1H), 4.81 (s, 2H), 4.31 (s, 2H), 3.05 (s, 6H), 1.09 (5,
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9H); **C NMR (100 MHz, CDCls) & 166.5, 153.3, 143.4, 135.5, 133.4, 131.3, 129.6,
127.7, 116.9, 112.5, 110.6, 64.6, 64.4, 40.0, 26.8, 19.2; HRMS calculated for
CaoH3sNO3Si (M + HY): 474.2459, found: 474.2455.

(0]
MezN

2-(((triisopropylsilyl)oxy)methyl)allyl 4-(dimethylamino)benzoate (10a):
Following the general procedure, the alcohol® (243 mg, 1.00 mmol) and the
corresponding acid afforded the olefin 10a (300 mg, 77% yield). *"H NMR (300 MHz,
CDCl3) § 7.92 (d, J = 8.8 Hz, 2H), 6.65 (d, J = 8.8 Hz, 2H), 5.32 (s, 1H), 5.22 (s, 1H),
4.80 (s, 2H), 4.34 (s, 2H), 3.04 (s, 6H), 1.16-1.11 (m, 3H), 1.09 (s, 12H), 1.07 (s, 6H);
3C NMR (100 MHz, CDCls) & 166.6, 153.3, 143.9, 131.3, 116.9, 111.9, 110.7, 64.5,
64.1, 40.0, 18.0, 12.0; HRMS calculated for C2,H3sNOsSi (M + H*): 392.6215, found:
392.6212.

(0]
/@)ko/ﬁﬁOMe
Me2N

2-(methoxymethyl)allyl 4-(dimethylamino)benzoate (11a): Following the general
procedure, the alcohol® (153 mg, 1.50 mmol) and the corresponding acid afforded
the olefin 11a (224 mg, 60% yield). *H NMR (400 MHz, CDCl3) & 7.93 (d, J = 9.2 Hz,
2H), 6.65 (d, J = 9.2 Hz, 2H), 5.29 (s, 1H), 5.25 (s, 1H), 4.80 (s, 2H), 4.01 (s, 2H),
3.35 (s, 3H), 3.04 (s, 6H); *C NMR (100 MHz, CDCls) & 166.5, 153.4, 141.2, 131.3,
116.8, 114.4, 110.7, 73.3, 64.3, 58.0, 40.0; HRMS calculated for C14H»,NO3 (M + H):
250.1438, found: 250.1435.

(0]
MezN

2-((benzyloxy)methyl)allyl 4-(dimethylamino)benzoate (12a): Following the
general procedure, the alcohol* (216 mg, 1.20 mmol) and the corresponding acid

afforded the olefin 12a (213 mg, 65% yield). *H NMR (400 MHz, CDCls) & 7.92 (d, J
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= 8.8 Hz, 2H), 7.36-7.28 (m, 5H), 6.65 (d, J = 8.8 Hz, 2H), 5.33 (s, 1H), 5.30 (s, 1H),
4.85 (s, 2H), 4.55 (s, 2H), 4.13 (s, 2H), 3.04 (s, 6H); **C NMR (100 MHz, CDCls) &
166.5, 153.4, 141.3, 138.1, 131.3, 128.4, 127.7, 127.6, 116.8, 114.7, 110.7, 72.2, 70.9,
64.4, 40.0; HRMS calculated for CyH24NO3z (M + H"): 326.1751, found: 326.1752.

O
MezN

2-((prop-2-yn-1-yloxy)methyl)allyl 4-(dimethylamino)benzoate (13a): Following
the general procedure, the alcohol* (254 mg, 2.00 mmol) and the corresponding acid
afforded the olefin 13a (431 mg, 78% yield). *"H NMR (300 MHz, CDCls) §7.93 (d, J
= 9.0 Hz, 2H), 6.65 (d, J = 9.0 Hz, 2H), 5.33 (s, 1H), 5.29 (s, 1H), 4.18-4.17
(overlapped, 4H), 3.04 (s, 6H), 2.42 (s, 1H); **C NMR (75 MHz, CDCl) & 166.5,
153.4, 140.5, 131.3, 116.7, 115.5, 110.7, 79.5, 74.6, 70.2, 64.2, 57.2, 40.0; HRMS
calculated for C16H2oNO3 (M + H): 274.1438, found: 274.1440.

o}

OB
/@)J\O/w(\/ n
MezN

4-(benzyloxy)-2-methylenebutyl 4-(dimethylamino)benzoate (14a): Following the
general procedure, the alcohol* (384 mg, 2.00 mmol) and the corresponding acid
afforded the olefin 14a (427 mg, 63% yield). *H NMR (300 MHz, CDCls) & 7.94 (dd,
J= 3.3, 8.6 Hz, 2H), 7.36-7.28 (overlapped, 5H), 6.65 (d, J= 8.6 Hz, 2H), 5.20 (s, 1H),
5.06 (s, 1H), 4.77 (s, 2H), 4.54 (d, J= 1.8 Hz, 2H), 3.66 (td, J= 1.8, 6.6 Hz, 2H), 3.04
(s, 6H), 2.50 (t, J= 6.6 Hz, 2H); *C NMR (75 MHz, CDCls) & 166.5, 153.3, 141.7,
138.3, 131.3, 128.4, 127.6, 127.5, 116.8, 113.4, 110.7, 73.0, 68.7, 66.6, 40.0, 33.7,
HRMS calculated for C21H26NO3 (M + HY): 340.1907, found: 340.1911.

(0]

OTBDPS
Me2N

4-((tert-butyldiphenylsilyl)oxy)-2-methylenebutyl 4-(dimethylamino)benzoate
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(15a): Following the general procedure, the alcohol (1702 mg, 5.00 mmol) and the
corresponding acid afforded the olefin 15a (1485 mg, 60% yield). *H NMR (400 MHz,
CDCls) 6 7.95-7.92 (m, 2H), 7.70-7.68 (overlapped, 4H), 7.44-7.40 (overlapped, 6H),
6.65 (dd, J= 1.6, 8.8 Hz, 2H), 5.18 (s, 1H), 5.00 (s, 1H), 4.72 (s, 2H), 3.88-3.84 (m,
2H), 3.04 (s, 6H), 2.42 (t, J= 6.4 Hz, 2H), 1.08 (d, J= 3.2 Hz, 9H); *C NMR (100
MHz, CDCls) 6 166.5, 153.3, 141.7, 135.6, 133.8, 131.3, 129.6, 127.6, 117.0, 113.7,
110.7, 66.6, 62.7, 40.0, 36.6, 26.8, 19.2; HRMS calculated for C3oHzsNO3Si (M + H™):
488.2615, found: 488.2615.

(0]

OH
MezN

4-hydroxy-2-methylenebutyl 4-(dimethylamino)benzoate (S15): To a solution of
15a (2.26 g, 4.65 mmol) in acetonitrile at 0°C, HF aqueous solution (4.65 mL) was
added dropwise. Then the mixture was allowed elevated to room temperature. After
completion (monitored by TLC analysis), the reaction was quenched by satureated
aqueous NaHCOg, diluted with Et,O, washed with brine, and dried over Na,SO,.
Concentration in reduced pressure afforded the crude product. Purification by flash
column chromatograpy to deliver the hydroxy product S15 (1.1g, 95% vyield). *H
NMR (400 MHz, CDCl3) § 7.92 (d, J= 9.2 Hz, 2H), 6.64 (d, J= 9.2 Hz, 2H), 5.22 (s,
1H), 5.06 (s, 1H), 4.75 (s, 2H), 3.79 (t, J= 5.6 Hz, 2H), 3.03 (s, 6H), 2.41 (t, J= 5.6 Hz,
2H); *C NMR (100 MHz, CDCls) & 166.7, 153.4, 141.3, 131.3, 116.6, 114.3, 110.7,
66.2, 60.8, 40.0, 36.7; HRMS calculated for C14H,0NO3 (M + H*): 250.1438, found:
250.1442.

O

OTBS
MezN

4-((tert-butyldimethylsilyl)oxy)-2-methylenebutyl 4-(dimethylamino)benzoate
(16a): To a solution of S15 (114 mg, 0.45 mmol) in dried DCM (5 mL) was added
EtsN (90 mg, 0.90 mmol) and DMAP (18 mg, 0.15 mmol) at 0°C. Subsequently,

TBSCI (135 mg, 0.90 mmol) was added as one portion. The resulting mixture was
S10



allowed to reach room temperature. After completion (monitored by TLC analysis),
the reaction was quenched with saturated aqueous NH4ClI, extracted with DCM. The
combined organic phase was washed with brine, dried over Na,SO,, filtered and
concentrated to afford the crude product. Purification via flash column
chromatography gave 16a (142 mg, 87% yield). *"H NMR (400 MHz, CDCls) & 7.93
(d, J= 9.2 Hz, 2H), 6.64 (d, J= 9.2 Hz, 2H), 5.16 (d, J= 1.2 Hz, 1H), 5.00 (d, J= 1.2
Hz, 1H), 4.74 (s, 2H), 3.78 (t, J= 6.8 Hz, 2H), 3.04 (s, 6H), 2.37 (t, J= 6.8 Hz, 2H),
0.89 (s, 9H), 0.06 (s, 6H); *C NMR (100 MHz, CDCls) & 166.5, 153.3, 141.9, 131.3,
116.9, 113.4, 110.7, 66.7, 62.1, 40.0, 36.9, 25.9, 25.6, 18.3; HRMS calculated for
C20H3sNO3Si (M + H): 364.2302, found: 364.2303.

O

(¢]]
O)koﬁ(\/
MezN

4-chloro-2-methylenebutyl 4-(dimethylamino)benzoate (17a): To a stirred solution
of S15 (80 mg, 0.32 mmol) and PPh; (168 mg, 0.64 mmol) in dried DCM (6 mL) was
added hexachloroacetone (169 mg, 0.64 mmol) at room temperature. The resulting
mixture was maintained at this temperature for 2h. The reaction was quenched with
cold water, extracted with DCM. The combined organic phase was washed with brine,
dried over Na,SOq, filtered and concentrated to afford the crude product. Purification
via flash column chromatography afforded 17a (80 mg, 93% yield). *H NMR (300
MHz, CDCls) & 7.92 (d, J= 9.0 Hz, 2H), 6.65 (d, J= 9.0 Hz, 2H), 5.27 (s, 1H), 5.0 (s,
1H), 4.75 (s, 2H), 3.69 (t, J= 7.2 Hz, 2H), 3.04 (s, 6H), 2.63 (t, J= 7.2 Hz, 2H); °C
NMR (75 MHz, CDCls) 6 166.5, 153.4, 140.7, 131.3, 116.5, 115.3, 110.7, 66.2, 42.4,
40.0, 36.5; HRMS calculated for C14H1sNO,CI (M + H"): 268.1099, found: 268.1094.

O

F
MezN

4-fluoro-2-methylenebutyl 4-(dimethylamino)benzoate (18a): To a solution of S15
(80 mg, 0.32 mmol) in dried DCM (6 mL) was added DAST (128 mg, 0.8 mmol) at
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-78°C. The resulting mixture was maintained at this temperature until completion
(monitored by TLC analysis). The reaction was quenched with saturated aqueous
NaHCOs;, extracted with DCM. The combined organic phase was washed with brine,
dried over Na,;SOq, filtered and concentrated to afford the crude product. Purification
via flash column chromatography afforded 18a (37 mg, 46% yield). *H NMR (400
MHz, CDCls) & 7.93 (d, J= 8.8 Hz, 2H), 6.65 (d, J= 8.8 Hz, 2H), 5.25 (s, 1H), 5.10 (s,
1H), 4.77 (s, 2H), 4.67 (t, J= 6.0 Hz, 1H), 4.55 (t, J= 6.0 Hz, 1H), 3.04 (s, 6H), 2.58 (t,
J= 6.0 Hz, 1H), 2.52 (t, J= 6.0 Hz, 1H); *C NMR (100 MHz, CDCl;) & 166.5, 153.4,
140.0, 140.0, 131.3, 116.6, 114.8, 110.7, 82.9, 81.3, 66.4, 40.0, 34.3, 34.1; HRMS
calculated for C14H1gNO>F (M + H): 252.1394, found: 252.1393.

o~

2-phenylallyl 4-(dimethylamino)benzoate (19a): Following the general procedure,

MezN

the alcohol (134 mg, 1.00 mmol) prepared from oxidation of prop-1-en-2-ylbenzene
via SeO;, and the corresponding acid afforded the olefin 19a (166 mg, 60% yield).
'H NMR (400 MHz, CDCls) § 7.90 (d, J = 9.2 Hz, 2H), 7.50 (d, J = 7.2 Hz, 2H),
7.38-7.30 (m, 3H), 6.63 (d, J = 9.2 Hz, 2H), 5.58 (s, 1H), 5.45 (s, 1H), 5.17 (s, 2H),
3.03 (s, 6H); *C NMR (100 MHz, CDCls)  166.6, 153.4, 143.0, 138.4, 131.4, 131.2,
128.4, 127.9, 126.0, 116.8, 114.6, 110.7, 65.4, 40.0; HRMS calculated for C1gH20NO;
(M + H"): 282.1489, found: 282.1490.

4. General Procedure for the Asymmetric Dihydroxylation
A suspension of AD-mix-f in 'BuOH/H,O (0.1M, 1:1) was cooled to 0°C, and treated
with the corresponding olefin (0.1 mmol). The resulting mixture was stirred
vigorously and maintained at 0°C until the starting material disappeared by TLC
analysis. After completion, the reaction mixture was quenched with saturated Na,SO;
(aqg.), stirred for 10 min, and warmed to room temperature. Then the mixture was

diluted with EtOAc and minimal water, extracted with EtOAc. The combined organic
S12



layer was washed with brine, dried over Na,SO4, and concentrated in vacuo to give
crude product, which was purified by flash chromatography to afford the indicated

yield of product.

5. 'H NMR and **C NMR spectra data of compounds 2a-2f, 3b-20b

o)
OH
MeO OH

(S)-2,3-dihydroxy-2-methylpropyl 6-methoxy-2-naphthoate (2a): Compound 2a
was obtained via the general procedure in 68% yield. Chiral HPLC analysis
(CHIRALCEL AD-H column), 85:15 hexane/ethanol at 1.0 mL/min flow rate; tg
(R)-enantiomer (minor) = 39.7 min., tr (S)-enantiomer (major) = 41.6 min.; 29:71 er.
'H NMR (500 MHz, CDCl5)  8.49 (s, 1H), 7.98 (dd, J = 7.5, 1.5 Hz, 1H), 7.81 (d, J
=8.5Hz, 1H), 7.72 (d, J = 8.5 Hz, 1H), 7.18 (dd, J = 2.5, 8.5 Hz, 2H), 7.12 (d, J =25
Hz , 1H), 4.44 (d, J = 11.5 Hz, 1H), 4.29 (d, J = 11.5 Hz, 1H), 3.92 (s, 3H), 3.63 (d, J
= 11.5 Hz, 1H), 3.52 (d, J = 11.5 Hz, 1H), 1.31 (s, 3H); *C NMR (125 MHz, CDCls)
0 167.4, 159.8 137.4, 131.2, 130.9, 127.8, 127.0, 125.8, 124.5, 119.8, 105.7, 72.2,
68.4, 67.0, 55.4, 21.4; HRMS calculated for C16H150sNa (M + Na*): 313.1046, found:
313.4048.

Chromatogram
D:Ae#201\Data\David Group\zhaoyh'\8-72\zyh-8-72-s1( AD 1 5%-50min).led
uV

g g
100000 +

(}-—1 ~ --1PDA Multi |
o bt L
0 10 2 30 40 50
min
1 PDA Multi 1 /254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Arca Height Arca % Height %
1 39.703 6598313 115126 49.371 51.865
41.629 6766373 106847 50.629 48.135
Total 13364685 221974 100.000 100.000
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Chromatogram
D520 \Data\David Group\zhaoyh\8-72\zyh-8-72( AD 1 5%-50min).led
uV

20000+

A

~1PDA Multi |
™7 T T T T T T T
10 15 20 25 0 35 40 4 50
min
1 PDA Multi 1/ 254nm 4nm
PeakTable
PDA Chl 254nm 4am
Peak# Ret. Time Area Height Arca % Height %
1 39.710 396613 10594 29.040 30.931
2 41.650 1457868 23656 70.960 69.069
Total 2054481 34250 100.000 100.000

O

OD)koA@ue

<O OH
(S)-2,3-dihydroxy-2-methylpropyl  benzo[d][1,3]dioxole-5-carboxylate  (2b):
Compound 2b was obtained via the general procedure in 67% yield. Chiral HPLC
analysis (CHIRALCEL AD-H column), 70:30 hexane/ethanol at 1.0 mL/min flow rate;
tr (R)-enantiomer (minor) = 25.7 min., tg (S)-enantiomer (major) = 27.3 min.; 15:85
er. 'H NMR (300 MHz, CDCl3) & 7.62 (dd, J = 8.1, 1.5 Hz, 1H), 7.42 (d, J = 1.5 Hz,
1H), 6.81 (d, J = 8.1Hz, 1H), 4.14 (d, J = 11.2 Hz, 1H), 6.02 (s, 2H), 4.32 (d, J = 11.4
Hz , 1H), 4.37 (d, J = 11.4 Hz, 1H), 4.36 (d, J = 11.4 Hz, 1H), 3.45 (d, J = 11.4 Hz,
1H), 1.24 (s, 3H); *C NMR (75 MHz, CDCls) § 166.4, 151.9, 147.7, 125.6, 123.4,
109.5, 108.0, 101.9, 72.1, 68.2, 66.9, 21.3; HRMS calculated for C;,H1406Na (M +
Na*): 277.0683, found: 277.0687.
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Chromasogram
D2 #8201\ Duna\David Grosp\Xing xiangyoulh-107wxyou-6-107 200-AD30%- 1 ked

£
= =
= =

T T T T T
>

I PDA Muki 1 /2840m 4am

Peak Table
PDA Chi 2540m dom
Peak¥ Ret. Time Area Im Arca % Height %6
1 20062 1253301 8653 39,7136 SR
2 FLTOES 1268133 A0 0253 W17
Tot 2323330, 37655 T00.000 TO000
Chromatogram

D:\eH:201\Data\David Group\zhaoyh\8-66\zyh-8-66.1cd
uV

25000
-~1PDA Mutti |
T T T T T T
0 5 10 15 20 5 30
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Arca % Height %
1 25.707 321739 7625 15.193 15.428
2 27.326 1795902 41796 84.807 84.572
Total 2117641 49420 100.000 100.000

0]
OH
PhO OH

(S)-2,3-dihydroxy-2-methylpropyl 4-phenoxybenzoate (2c): Compound 2c was
obtained via the general procedure in 83% vyield. Chiral HPLC analysis
(CHIRALCEL AD-H column), 85:15 hexane/ethanol at 1.0 mL/min flow rate; tg
(R)-enantiomer (minor) = 23.1 min., tg (S)-enantiomer (major) = 21.7 min.; 18:82 er.
'H NMR (400 MHz, CDCls) & 7.99 (d, J = 8.8 Hz, 2H), 7.41-7.37 (m, 2H), 7.19 (t, J
= 7.2 Hz, 1H), 7.05 (dd, J = 1.2, 8.8 Hz, 2H), 6.98 (d, J = 8.8 Hz, 2H), 4.37 (d, J =
11.2 Hz, 1H), 4.21 (d, J = 11.2 Hz, 1H), 3.57 (d, J = 11.2 Hz, 1H), 3.47 (d, J = 11.2
Hz , 1H), 1.26 (s, 3H); *C NMR (100 MHz, CDCls) § 166.6, 162.2, 155.3, 131.8,
130.0, 124.6, 123.6, 120.1, 117.3, 72.1, 68.1, 66.8, 21.3; HRMS calculated for
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Cy7H180sNa (M + Na*): 325.1046, found: 325.1043.

Chromesogram
De$. 201 \DueaNDavid Groep\Xing xiasgyoulh-1 LEoyou-6-118AD1 8% bao lod
uV

S00004
250004
o ‘l “1PDA Madi |
T L} LJ ¥ \J
0 s 1 15 20 25 30
nun
1 PDA Mubki 1/ 28am 4am
Peak Table
PDA (h 24540m dam
Peak® Ret. Teme Area Hi Area % Height %
T 32137 2017414 gaﬁ 5] 39,700 S0
2 35530 6103 TR900 30250 P9
Tok 053377 118383 T00.000 TO0OW)|
Chromatogram
Do\l 201Dt Diavid Groughrbaoy®\8-7 1eyh-£-71kd
“ bocoo-
50000
n._Jl “IPDA Muli |
T L T
s 10 15 30
mis

1 PDA Mu 1/ 2540 fam

PeakTable
PDA Chl 25&m dom
[Tz Ret. T Arca Haoghe Arca Te LIS RO |
1 21695 3131247 95164 S0 52186
2 23,100 GRS 20627 18.159 17513
T ELECEE) 115790, 100.000 100,000

O
OH
EtO OH

(S)-2,3-dihydroxy-2-methylpropyl 4-ethoxybenzoate (2d): Compound 2d was
obtained via the general procedure in 76% vyield. Chiral HPLC analysis
(CHIRALCEL AD-H column), 85:15 hexane/ethanol at 1.0 mL/min flow rate; tg
(R)-enantiomer (minor) = 32.4 min., tg (S)-enantiomer (major) = 30.2 min.; 16:84 er.
'H NMR (300 MHz, CDCls) 6 7.96 (d, J = 9.0 Hz, 2H), 6.89 (d, J = 9.0 Hz, 2H), 4.35
(d, J = 11.4 Hz, 1H), 4.18 (d, J = 11.4 Hz, 1H), 4.06 (d, J = 7.2 Hz, 2H), 3.56 (d, J =
11.4 Hz, 1H), 3.45 (d, J = 11.4 Hz, 1H), 1.42 (d, J = 7.2 Hz, 1H), 1.25 (s, 3H); *C
NMR (75 MHz, CDCl3) 6 166.9, 163.1, 131.8, 121.5, 114.1, 72.2, 68.0, 66.8, 21.3,

14.6; HRMS calculated for C13H1g0sNa (M + Na*): 277.1046, found: 277.1046.
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Chromasogram
D20 1\Dam\David GrosphrhaoyiS-T A2 Y HE 73S T-AD 5% 40min)001 dod
uvV

-
5

25000
o-—J—‘ ~1PDA Madti |
L U 1 J U U 1
0 E 10 15 20 5 30 3 40
nun
1 PDA Muki 1 / 2%40m dam
Peak Table
PDA Chl 2540m dnm
Peak® Ret. Time Area H Asea % Height %
1 50330 1943678 3323 0,272 S1a
2 32471 1923654 41125 39,728 2X 18
Tot SRANS12 [REEH TO0.000 T,
Chromesogram
DAH201\Data\Dinvid Group'zhaoyh\8-7 5\ZY H-8-73.AD1 5% 40min).bod
v
s =
1500004
1000004
SO000
[ ~1PDA Mudti |
v U U J J T L
0 E o 15 20 2% 30 L 40
nun

1 POA Mubi 1/ 2540m 4am

Peak Table
PDA Chi 2340m dom

Peak¥ Ret. Time Arca Hewtt Arca % Height %

1 50208 T2 162808 %5.530 [N ]
2 3244 13371289 30612 16,300 13327
Tot ¥Ii2116 193320 T00.000 TOLO0

(0]
OH
MeO OH

(S)-2,3-dihydroxy-2-methylpropyl 4-methoxybenzoate (2e): Compound 2e was

obtained via the general procedure in 88% yield. Chiral HPLC analysis
(CHIRALCEL OD-H column), 95:5 hexane/ethanol at 1.0 mL/min flow rate; tg
(R)-enantiomer (minor) = 23.8 min., tg (S)-enantiomer (major) = 25.1 min.; 7:93 er.
'H NMR (400 MHz, CDCls) 6 7.97 (d, J = 8.8 Hz, 2H), 6.90 (d, J = 8.8 Hz, 2H), 4.35
(d, J=11.2 Hz, 1H), 4.19 (d, J = 11.2 Hz, 1H), 3.84 (s, 3H), 3.56 (d, J = 11.6 Hz, 1H),
3.45 (d, J = 11.6 Hz, 1H), 1.25 (s, 3H); *C NMR (100 MHz, CDCls) & 166.8, 163.7,
131.8, 121.8, 113.7, 72.1, 68.0, 66.8, 55.4, 21.3; HRMS calculated for Ci,H160sNa
(M + Na"): 263.0890, found: 263.0893.
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Chromasograem
DA 201\Dana\David Growphrbaoyh\S-68'ryh-8.68-50 kod

T
300004 z
4
200004
100004 l
o - i “1PDA Madti |
T L \J 1 \J
s 10 15 0 25 30
nun
1 PDA Muki 1/ 2%40m 4am
Peak Table
PDA Chil 2540 dom
Peok® Ret. Tame Area Mg% Area % Heighe %
1 25012 1258058 314835 39,706 51
2 23743 1273534 25956 30,203 RS
Tot pLESIEN] GOS0 T00.000 TO0L00)|
Chronssogrem
EADam\David Group\ZHAOY H\S-106\eyh-£-106-1.00%%- Jod
v
4 =
=]
250000+
[ ~1PDA Mudni |
T L \J U J
s 1 15 20 25 30
n

1 POA Mubi 1 / 2%40m 4am

PDA Chi 25d0m dnm
Peak¥ Ret. Time Area Hershe Asea % Height %
1 23808 1782129 44750 7.306 82

2 35030 TIOR3 366353 52,303 01248
T 25363334 11304 T00.000 TO0O0W)|

(0]
OH
/@)\O/\ﬁ"wle
Me,N OH

(S)-2,3-dihydroxy-2-methylpropyl 4-(dimethylamino)benzoate (2f): Compound 2f
was obtained via the general procedure in 92% vyield. Chiral HPLC analysis
(CHIRALCEL AS-H column), 90:10 hexane/ethanol at 1.0 mL/min flow rate; tg
(R)-enantiomer (minor) = 14.8 min., tg (S)-enantiomer (major) = 15.6 min.; 2:98 er.
AD-mix-a: Chiral HPLC analysis (CHIRALCEL AS-H column), 90:10
hexane/ethanol at 1.0 mL/min flow rate; tR (S)-enantiomer (minor) = 14.8 min., tR
(R)-enantiomer (major) = 15.6 min.; 3:97 er. *H NMR (400 MHz, CDCl5) & 7.88 (d, J
= 9.2 Hz, 2H), 6.61 (d, J = 9.2 Hz, 2H), 4.34 (d, J = 11.2 Hz, 1H), 4.14 (d, J = 11.2

Hz , 1H), 3.53 (d, J = 11.2 Hz, 1H), 3.42 (d, J = 11.2 Hz, 1H), 3.02 (s, 6H), 1.24 (s,
S18



3H); *C NMR (100 MHz, CDCls) § 167.6, 153.6, 131.5, 115.8, 110.7, 72.2, 67.6,

66.8, 40.0, 21.3; HRMS calculated for Ci3H19NOsNa (M + Na*): 276.1206, found:

276.1027.

uV

Chromasogram
DAe#i. 201\Dau\David Group\ahaoyh8- 109z yh-S | 05.AS 100 estled

i B
2500004
o
! | 1
5 10 15 20 2%
1 PDA Muki 1/ 30%m 4am
Peak Table
PDA (h1 3030m dom
Peak® Ret. Time Area Heighe Area % Height %
T 1a0a 12204375 FETSEs 39387 _L‘—QF 13
2 13359 12307681 33600 0313 R
Total 23612070 2950 100,000 T
Chromasogrem
DAck 201 \Dam\David Group'zhaoyhS-105yh-8- 105 AS 10%.ked
uV
2500004
o
T 1 U
0 s n 15 20 25
1 PDA Muki 1/ 30%m 4am
Peak Table
PDA Chi 304 mm 4om
Peak® Ret. Time Area Im’_‘ Asea % Height %6
1 13,750 13016 928’ 1389 1.76
2 15609 [IEEFEIE] [06TS OR.A11 [LSEx]
Tot 11313534 35603 TO0.000 000w |

(S)-2-hydroxy-2-(hydroxymethyl)butyl

O
OH
MezN OH

~1PDA Madni |

~1PDA Madri |

4-(dimethylamino)benzoate (3b):

Compound 3b was obtained via the general procedure in 85% yield. Chiral HPLC

analysis (CHIRALCEL AS-H column), 90:10 hexane/ethanol at 1.0 mL/min flow rate;

tr (R)-enantiomer (minor) = 12.0 min., tg (S)-enantiomer (major) = 14.8 min.; 5:95 er.

'H NMR (300 MHz, CDCl3) 5 7.89 (d, J = 9.0 Hz, 2H), 6.64 (d, J =9.0 Hz, 2H), 4.40
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(d, J = 11.4 Hz, 1H), 4.17 (d, J = 11.4 Hz, 1H), 3.53 (d, J = 11.4 Hz, 1H), 3.43 (d, J =
11.4 Hz, 1H), 3.05 (s, 6H), 1.61 (q, J = 7.8 Hz, 2H), 0.99 (t, J = 7.8 Hz, 3H); *C
NMR (75 MHz, CDCl;) & 167.7, 153.6, 131.5, 115.8, 110.7, 73.9, 66.6, 65.2, 40.0,
27.0, 7.1; HRMS calculated for C14H2:NOsNa (M + Na*): 290.1363, found: 290.1360.

Chronasogram
EAData\Davad GroaphZHAOY HMS-11TS-117-AS10%s1dled

uV
=

150!

o ~1PDA Mudti |
T T T T T
s 10 15 20 28 0
nun
1 PDA Muhi 1/ 30%m dam
Peak Table
PDA Chl 3030m dnm
Peak¥ Ret. Time Aren H Area % Height %
T T1.97% 017437 G139 39,909 LENES]
2 13060 ROEERE 219920 30001 LRI
Tot [[EERET EREREE] T00.000 TO0000 |
Chromasogram
EAData\David GroaphZHAOY HE-1 1 TE-11T-AS 10%-beta2 ked
uV
2
1500000 =
1000000
S00000 >
5
o s -1PDA Madti |
T L L T \J
0 s 1] 15 20 25 k]
nun

1 POA Muki 1 /30%m 4am

PDA Ch1 305mm dom
Peak® Ret. Time Aren Height Area % Height %
11579 FS0E] 132358 3387 =

1
2 [EF0 13096 1321407 03613 [FRES
Tol 33549200, 163963 00,000 TO000 |

O
OH
Me,N OH

(S)-2-hydroxy-2-(hydroxymethyl)pentyl 4-(dimethylamino)benzoate (4b):

Compound 4b was obtained via the general procedure in 84% yield. Chiral HPLC
analysis (CHIRALCEL AD-H column), 80:20 hexane/ethanol at 1.0 mL/min flow
rate; tr (R)-enantiomer (minor) = 27.1 min., tg (S)-enantiomer (major) = 22.0 min.;
5:95 er. *H NMR (400 MHz, CDCls) 6 7.99 (d, J = 9.2 Hz, 2H), 6.63 (d, J = 9.2 Hz,

2H), 4.37 (d, J = 11.2 Hz, 1H), 4.17 (d, J = 11.2 Hz, 1H), 3.53 (dd, J = 11.6, 4.0 Hz,
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1H), 3.44 (dd, J = 11.6, 5.6 Hz, 1H), 3.04 (s, 6H), 2.99 (s, 1H), 2.84 (s, 1H),
1.57-1.42 (m, 4H), 0.94 (t, J = 6.8 Hz, 3H); *C NMR (100 MHz, CDCls) & 167.6,
153.6, 131.5, 116.9, 115.9, 110.7, 73.8, 66.0, 65.4, 40.0, 36.8, 16.0, 14.7; HRMS
calculated for C15H2sNO4Na (M + Na*): 304.1519, found: 304.1519.

Chromatogram
EADwa\Diavid Growp\ZHAOY HW- 1420yh-5- 1 42- AD20M| S0euin)-st. ked

d

w

1500004
1000004
50000
“IPDA Muli |
T ¥ T T T I T
5 10 15 » 25 0 s w0
e
1 PDA Muti 1/ 305088 Sam
PeakTadle
PDA Chl 30%am dam
Tode Wet. T e Haght Adca e Heoight %% |
1 2297 16604717 175011 49.775 34527
2 27247 16754598 146077 50.225 35073
T 33359315 324083 100.000 100.000
Chromatogran
EADat\David GroughZHAOVENE- 1420y h-8-142-AD 200 40 bed
N
50004 %
S00000
2500004
o “1PDA Multi |
T T T T
5 10 15 s w
ne

I PDA Mut 1/ 3060 Sam

Peak Table
PDA Ch1 306am dom
Teadr Tt Time Arca Haght Arca e g
1 22047 5442752 TIRH6A 53,504 53950
2 27,101 3790603 38757 5176 5050
T 7323335 767428 100.000 100.000

O
OH
Me,N OH

(S)-2-hydroxy-2-(hydroxymethyl)hexyl 4-(dimethylamino)benzoate (5b):
Compound 4b was obtained via the general procedure in 90% vyield. Chiral HPLC
analysis (CHIRALCEL AS-H column), 90:10 hexane/ethanol at 1.0 mL/min flow rate;
tr (R)-enantiomer (minor) = 9.7 min., tr (S)-enantiomer (major) = 10.3 min.; 8:92 er.
'H NMR (400 MHz, CDCls) § 7.89 (d, J = 9.2 Hz, 2H), 6.64 (d, J =9.2 Hz, 2H), 4.38
(d, = 11.6 Hz, 1H), 4.17 (d, J = 11.6 Hz, 1H), 3.53 (d, J = 11.6 Hz, 1H), 3.44 (d, J =
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11.4 Hz, 1H), 3.04 (s, 6H), 1.57-1.44 (m, 2H), 1.42-1.36 (m, 4H), 0.92 (t, J = 7.2 Hz,
3H); *C NMR (100 MHz, CDCls) § 167.6, 153.6, 131.5, 115.9, 110.7, 73.8, 65.9,

65.5, 40.0, 34.1, 24.8, 23.3, 14.0; HRMS calculated for CisHsNOsNa (M + H):

318.1676, found: 318.1674.

C
EAData\Davad GroaphZHAOY HAS-1 198.1 15AS 1 0%%-st2 lod
uV

-

h
00000
2500004
: il
T L LJ J J
s 10 1% 20 25 0
un
I PDA Muki 1/ 3040m 4am
Peak Table
PDA Chi 3040 dimn
Peak® Ret. Time Area Hg;%l Asea % Height %
1 11.408 R a27415 39.630 B
2 12027 O331363 EETE] 30,50 H.108
Tot 18062143 1232728 T00.000 TO0.000
Chromesogram
EAData\David Group\ZHAOYHS. 1 IN8-1 18-AS10% Jed
v
" ~
1000000 ‘:
SO0000
T T Y T T
0 s 10 13 20 25 0
un

1 PDA Muhi 1/ 3040m 4am

PDA Chl 5040m dom
Peak¥ Ret. Tame Area Hi Area % Height %
1 LRI TT0263 107016 N.a82 9.
%

10322 18577106 1071672 91518 90921
Tot, 20080371 TI78688 100.000 10000

(o]

OH
/©)‘\ O NN
Me2N OH

~1PDA Mudni |

~1PDA Mudti |

(S)-2-hydroxy-2-(hydroxymethyl)heptyl 4-(dimethylamino)benzoate (6b):

Compound 6b was obtained via the general procedure in 85% vyield. Chiral HPLC

analysis (CHIRALCEL OJ-H column), 90:10 hexane/ethanol at 1.0 mL/min flow rate;

tr (R)-enantiomer (minor) = 16.8 min., tg (S)-enantiomer (major) = 17.9 min.; 8:92 er.
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'H NMR (400 MHz, CDCls) & 7.88 (d, J = 8.8 Hz, 2H), 6.63 (d, J = 8.8 Hz, 2H), 4.38
(d, J = 11.6 Hz, 1H), 4.17 (d, J = 11.6 Hz, 1H), 3.54-3.51 (m, 1H), 3.46-3.41 (m, 1H),
3.04 (s, 6H), 2.95 (s, 1H), 2.81 (s, 1H), 1.58-1.53 (m, 2H), 1.45-1.41 (m, 2H), 1.34
-1.25 (m, 4H), 0.89 (t, J = 6.8 Hz, 3H); *C NMR (100 MHz, CDCls) & 167.6, 153.6,
131.5, 115.9, 110.7, 73.8, 65.9, 65.5, 40.0, 34.4, 32.4, 22.5, 22.3, 14.0; HRMS
calculated for Cy7H,7NOsNa (M + Na*): 332.1832, found: 332.1832.

Chromesogram
EADma\Devid Grosp\ZHAOYHOLOMZY H-9.08-00 L 0%6-ST2 ked
uV

S0004
o J. A
~1PDA Madti |
1 LJ \J U U
s 10 15 20 2% 0
nun
1 PDA Mubi § /2%0m 4am
Peak Table
PDA Chi 2440m dnm
Peak® Ret. Time Area Hewht Arca % Heighe %
T 16570 T8 G090 0509 S1.651
2 17958 TIST06 BRI 30.121 T
T 0004 17399 TO0.000 TOLO0)|
Chromasogram
EADats\David GrouphZHAOY HOD$ZY HHL680) 10%-24{beta) ked
uV
200004
100004
o -1PDA Madri |
T L] L \J U
] 10 15 20 25

30
nun
1 POA Muki 1 /2%40m 4am

PDA (hi 2540m dom
Peak¥ Ret. Time Aren Heighe Area % Height %

1 16520 S0 2435 8.303 BRI

W7

1O0LOCD

2 7910 39131 33018 51,357
Tow T3 36151 100,000

Q OH
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(S)-2-hydroxy-2-(hydroxymethyl)octyl 4-(dimethylamino)benzoate (7b):
Compound 7b was obtained via the general procedure in 70% vyield. Chiral HPLC
analysis (CHIRALCEL OD-H column), 85:15 hexane/ethanol at 1.0 mL/min flow rate;
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tr (R)-enantiomer (minor) = 9.5 min., tr (S)-enantiomer (major) = 15.0 min.; 14:86 er.

'H NMR (400 MHz, CDCls) 5 7.89 (d, J = 8.8 Hz, 2H), 6.64 (d, J = 8.8 Hz, 2H), 4.39

(d, J = 11.6 Hz, 1H), 4.16 (d, J = 11.6 Hz, 1H), 3.54-3.50 (m, 1H), 3.46-3.41 (m, 1H),
3.05 (s, 6H), 2.92 (t, J = 6.4 Hz, 1H), 2.77 (s, 1H), 1.58-1.54 (m, 2H), 1.44-1.41 (m,
2H), 1.32-1.25 (m, 6H), 0.88 (t, J = 6.8 Hz , 3H); *C NMR (100 MHz, CDCls) &
167.7, 153.6, 131.5, 115.8, 110.7, 73.8, 65.9, 65.5, 40.0, 34.4, 31.7, 29.8, 22.6, 22.5,

14.0; HRMS calculated for C1gH,90NOsNa (M + Na*): 346.1989, found: 346.1992.
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(S)-3-((tert-butyldimethylsilyl)oxy)-2-hydroxy-2-(hydroxymethyl)propyl

4-(dimethylamino)benzoate (8b): Compound 8b was obtained via the

general
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procedure in 90% vyield. Chiral HPLC analysis (CHIRALCEL IB-H column), 90:10

hexane/ethanol at 1.0 mL/min flow rate; tr (R)-enantiomer (minor) = 9.1 min., tg

(S)-enantiomer (major) = 13.1 min.; 1:99 er. '"H NMR (400 MHz, CDCls) & 7.88 (d, J

=9.2 Hz, 2H), 6.65 (d, J = 9.2 Hz, 2H), 4.35 (d, J = 11.2 Hz, 1H), 4.30 (d, J = 11.2 Hz,
1H), 3.70 (s, 2H), 3.62 (d, J = 6.4 Hz, 2H), 3.17 (s, 1H), 3.03 (s, 6H), 3.72 (t, J = 6.8
Hz, 1H), 0.90 (s , 9H), 0.08 (s, 6H); *C NMR (100 MHz, CDCls) & 167.4, 153.5,

131.4, 116.0, 110.7, 73.9, 64.7, 64.4, 64.1, 39.9, 25.8, 18.2, 5.6; HRMS calculated for

C19H33sNOsNaSi (M + Na*): 406.2020, found: 406.2022.
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(S)-3-((tert-butyldiphenylsilyl)oxy)-2-hydroxy-2-(hydroxymethyl)propyl

4-(dimethylamino)benzoate (9b): Compound 9b was obtained via the

general
S25



procedure in 70% yield. Chiral HPLC analysis (CHIRALCEL IB-H column), 90:10
hexane/ethanol at 1.0 mL/min flow rate; tg (R)-enantiomer (minor) = 11.5 min., tg
(S)-enantiomer (major) = 18.5 min.; 2:98 er. '"H NMR (400 MHz, CDCls) & 7.84 (d, J
= 9.2 Hz, 2H), 7.68-7.66 (m, 4H), 7.43-7.34 (m, 6H), 6.63 (d, J = 9.2 Hz, 2H),
4.42-4.42 (m, 2H), 3.75 (s, 2H), 3.66 (d, J = 6.4 Hz, 2H), 3.04 (s, 6H), 2.50 (t, J = 6.4
Hz , 2H), 1.08 (s, 9H); **C NMR (100 MHz, CDCls) & 167.4, 153.5, 135.5, 132.7,
132.6, 131.5, 129.8, 127.8, 116.0, 110.6, 74.3, 64.8, 64.6, 64.1, 40.0, 26.8, 19.2;
HRMS calculated for Co9Hs;NOsNaSi (M + Na*): 530.2333, found: 530.2332.
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(S)-2,3-dihydroxy-2-(((triisopropylsilyl)oxy)methyl)propyl

4-(dimethylamino)benzoate (10b): Compound 10b was obtained via the general
S26
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procedure in 83% yield. Chiral HPLC analysis (CHIRALCEL IB-H column), 90:10
hexane/ethanol at 1.0 mL/min flow rate; tr (R)-enantiomer (minor) = 8.3 min., tg
(S)-enantiomer (major) = 12.6 min.; 2:98 er. '"H NMR (400 MHz, CDCls) & 7.88 (d, J
= 9.2 Hz, 2H), 6.63 (d, J = 9.2 Hz , 2H), 4.39 (d, J = 11.6 Hz, 1H), 4.33 (d, J = 11.6
Hz, 1H), 3.80 (s, 2H), 3.65 (d, J = 6.8 Hz, 2H), 3.22 (s, 1H), 3.01 (s, 6H), 3.69 (t, J =
6.8 Hz, 1H), 1.17-1.10 (m, 3H), 1.09-1.06 (overlapped, 18H); *C NMR (100 MHz,
CDCls) 6 167.4, 153.5, 131.5, 116.0, 110.6, 74.0, 64.7, 64.2, 40.0, 17.9, 11.8; HRMS
calculated for C,,HzoNOsNaSi (M + Na*): 448.2490, found: 448.2488.
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(R)-2,3-dihydroxy-2-(methoxymethyl)propyl 4-(dimethylamino)benzoate (11b):

Compound 11b was obtained via the general procedure in 81% vyield. Chiral HPLC
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analysis (CHIRALCEL OD-H column), 85:15 hexane/ethanol at 1.0 mL/min flow rate;
tr (S)-enantiomer (minor) = 13.8 min., tr (R)-enantiomer (major) = 17.2 min.; 2:98 er.
'H NMR (400 MHz, CDCls) & 7.90 (d, J = 12.0 Hz, 2H), 6.64 (d, J = 12.0 Hz, 2H),
4.34 (s, 2H), 3.64 (dd, J = 8.8, 2.0 Hz, 2H), 3.50 (s, 2H), 3.40 (s, 3H), 3.17 (s, 1H),
3.04 (s, 6H), 2.75 (t, J = 8.8 Hz, 1H); **C NMR (100 MHz, CDCl;) & 167.4, 153.6,
1315, 115.9, 110.7, 74.2, 73.6, 64.9, 64.2, 59.6, 40.0; HRMS calculated for
C14H21NOsNa (M + Na*): 306.1312, found: 306.1310.
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(R)-3-(benzyloxy)-2-hydroxy-2-(hydroxymethyl)propyl
4-(dimethylamino)benzoate (12b): Compound 4b was obtained via the general

procedure in 78% vyield. Chiral HPLC analysis (CHIRALCEL AD-H column), 70:30
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hexane/ethanol at 1.0 mL/min flow rate; tr (S)-enantiomer (minor) = 24.7 min., tg
(R)-enantiomer (major) = 21.1 min.; >1:99 er. *"H NMR (400 MHz, CDCls) & 7.86 (d,
J = 8.8 Hz, 2H), 7.34-7.30 (m, 5H), 6.62 (d, J = 8.8 Hz, 2H), 4.58 (d, J = 1.2 Hz , 2H),
4.38 (d, J = 1.2 Hz, 2H), 3.64 (dd, J = 6.8, 2.4 Hz, 2H), 3.59 (s, 2H), 3.17 (s, 1H),
3.04 (s, 6H), 2.68 (t, J = 6.8 Hz, 1H); **C NMR (100 MHz, CDCl;) & 167.4, 153.5,
137.7, 131.5, 128.4, 127.8, 127.7, 116.0, 110.7, 73.8, 73.7, 71.5, 64.9, 64.3, 40.0;
HRMS calculated for CooH2sNOsNa (M + Na*): 382.1625, found: 382.1628.
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(R)-2,3-dihydroxy-2-((prop-2-yn-1-yloxy)methyl)propyl
4-(dimethylamino)benzoate (13b): Compound 13b was obtained via the general

procedure in 77% yield. Chiral HPLC analysis (CHIRALCEL IB-H column), 90:10
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hexane/ethanol at 1.0 mL/min flow rate; tg (S)-enantiomer (minor) = 20.7 min., tg
(R)-enantiomer (major) = 25.1 min.; 2:98 er. *H NMR (400 MHz, CDCls) & 7.89 (d,
J= 8.8 Hz, 2H), 6.63 (d, J= 8.8 Hz, 2H), 4.36 (s, 2H), 4.21 (d, J= 2.4 Hz, 2H),
3.65-3.63 (overlapped, 4H), 3.19 (s, 1H), 3.04 (s, 6H), 2.73 (s, 1H), 2.43 (d, J= 2.4 Hz,
1H); *C NMR (100 MHz, CDCls) & 167.4, 153.6, 131.5, 115.9, 110.7, 79.2, 75.0,
71.0, 64.8, 64.0, 58.8, 40.0; HRMS calculated for C16H,:NOsNa (M + Na*): 330.1312,
found: 330.1312.
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(S)-4-(benzyloxy)-2-hydroxy-2-(hydroxymethyl)butyl 4-(dimethylamino)benzoate

(14b): Compound 14b was obtained via the general procedure in 80% yield. Chiral
HPLC analysis (CHIRALCEL IB-H column), 90:10 hexane/ethanol at 1.0 mL/min

flow rate; tr (R)-enantiomer (minor) = 21.3 min., tg (S)-enantiomer (major) = 22.8
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min.; 2:98 er. 'H NMR (400 MHz, CDCl;) & 7.89 (d, J= 8.8 Hz, 2H), 7.37-7.26
(overlapped, 5H), 6.63 (d, J= 8.8 Hz, 2H), 4.55 (d, J= 11.6 Hz, 1H), 4.31 (s, 2H),
3.83-3.78 (m, 2H), 3.75-3.71 (m, 2H), 3.57 (d, J= 6.4 Hz, 2H), 3.04 (s, 6H), 2.03-1.97
(m, 1H), 1.91-1.85 (m, 1H); *C NMR (100 MHz, CDCls) & 167.2, 153.5, 137.4,
131.4, 128.5, 127.9, 127.7, 116.0, 110.6, 73.7, 73.4, 66.4, 66.3, 65.8, 39.9, 33.5;
HRMS calculated for C,;H2;NOsNa (M + Na*): 396.1781, found: 396.1779.
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(S)-4-((tert-butyldiphenylsilyl)oxy)-2-hydroxy-2-(hydroxymethyl)butyl
4-(dimethylamino)benzoate (15b): Compound 15b was obtained via the general
procedure in 69% yield. Chiral HPLC analysis (CHIRALCEL AD-H column), 80:20

hexane/ethanol at 1.0 mL/min flow rate; tr (R)-enantiomer (minor) = 9.3 min., tr
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(S)-enantiomer (major) = 7.1 min.; >1:99 er. '"H NMR (400 MHz, CDCls) & 7.88 (d,
J= 8.8 Hz, 2H), 7.70-7.67 (overlapped, 4H), 7.45-7.39 (overlapped, 6H), 6.62 (d, J=
8.8 Hz, 2H), 4.39 (d, J= 11.2 Hz, 1H), 4.35 (d, J= 11.2 Hz, 1H), 4.07 (s, 1H),
4.03-3.99 (m, 1H), 3.95-3.91 (m, 1H), 3.62 (d, J= 6.8 Hz, 2H), 3.04 (s, 6H), 1.99-1.93
(m, 1H), 1.87-1.77 (m, 1H), 1.07 (s, 9H); *C NMR (100 MHz, CDCls) 5 167.2, 153.5,
135.5, 132.6, 131.5, 130.0, 127.9, 127.9, 116.1, 110.7, 74.0, 66.4, 66.0, 60.7, 40.0,
35.3, 26.8, 19.0; HRMS calculated for C3oH3sNOsNaSi (M + Na*): 544.2490, found:
544.2488.
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(S)-4-((tert-butyldimethylsilyl)oxy)-2-hydroxy-2-(hydroxymethyl)butyl

4-(dimethylamino)benzoate (16b): Compound 16b was obtained via the general
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procedure in 88% yield. Chiral HPLC analysis (CHIRALCEL IB-H column), 90:10

hexane/ethanol at 1.0 mL/min flow rate; tr (R)-enantiomer (minor) = 9.9 min., tg

(S)-enantiomer (major) = 11.3 min.; >1:99 er. *H NMR (300 MHz, CDCls) & 7.90 (d,

J=9.0 Hz, 2H), 6.62 (d, J= 9.0 Hz, 2H), 4.35 (d, J= 11.4 Hz, 1H), 4.26 (d, J= 11.4 Hz,

1H), 4.12 (s, 1H), 4.01-3.94 (m, 1H), 3.92-3.85 (M, 1H), 3.57 (d, J= 5.4 Hz, 1H), 3.10

(t, J= 6.0 Hz, 1H), 3.03 (s, 6H), 2.03-1.87 (m, 1H), 1.82-1.74 (m, 1H), 0.90 (s, 9H),

0.09 (d, J= 2.1 Hz, 6H); *C NMR (75 MHz, CDCly) & 167.2, 153.5, 131.5, 116.1,

110.6, 74.0, 66.3, 65.9, 59.7, 40.0, 35.1, 25.8, 18.0, 5.6; HRMS calculated for

CaoHasNOsSi (M + H*): 398.2357, found: 398.2357.
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(S)-4-chloro-2-hydroxy-2-(hydroxymethyl)butyl

4-(dimethylamino)benzoate
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(17b): Compound 17b was obtained via the general procedure in 70% yield. Chiral

HPLC analysis (CHIRALCEL IB-H column), 90:10 hexane/ethanol at 1.0 mL/min

flow rate; tg (R)-enantiomer (minor) = 19.7 min., tg (S)-enantiomer (major) = 24.8

min.; 6:94 er. '"H NMR (400 MHz, CDCls) 5 7.88 (d, J= 9.2 Hz, 2H), 6.64 (d, J= 9.2

Hz, 2H), 4.41 (d, J= 11.6 Hz, 1H), 4.17 (d, J= 11.6 Hz, 1H), 3.76-3.71 (m, 2H),

3.57-3.53 (m, 1H), 3.49-3.44 (m, 1H), 309 (s, 1H), 3.04 (s, 6H), 2.22-2.04 (m, 2H);

3C NMR (100 MHz, CDCls) & 167.7, 153.7, 131.6, 115.4, 110.7, 73.5, 65.7, 65.1,

40.0, 39.4, 35.6; HRMS calculated for C14H,0NOsNaCl (M + Na*): 324.0973, found:

324.0976.

Chromatogram

e H20NDatsDevid Grosplzhaoyhits Neyh-9-67-181 st 3led

uV

500004
S00000+
2500004
o .
T 1 \J J
o s 10 15 20 25 30
min
I PDA Muki | /3030 Sam
PeakToble
PDA (1 30 30m Jom
Peaks Ret Time Area Hewtt Arca % Hewdt %
1 19.550 22651933 32106 30.652 622
2 24.833 22069038 85722 49.38% 43.77%
Totaf 447209068 1497828 100.000 100.000
Chromasogram
DA 201 \DataDarvid Group'ahaoyhtos Teyh-9.67-48 1 (e-bera2 lod
uV
H
c &
2500074
Z
-
%
: — A A
1 L L \ |
3 L) 1% 20 25 30

I PDA Muki 1/ 280m dam

Peak Table
PDA Chi 2340m dom
Peak® Ret. Time Aren Hewghe Area % Heighe %
1 196584 [PELCH 4607 6.07% X013
2 33,060 1909730 33374 U392 1957
T IEEER 39230 TO0.000 TO0.00)|

(S)-4-fluoro-2-hydroxy-2-(hydroxymethyl)butyl

4-(dimethylamino)benzoate
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(18b): Compound 18b was obtained via the general procedure in 73% vyield. Chiral
HPLC analysis (CHIRALCEL AS-H column), 90:10 hexane/ethanol at 1.0 mL/min
flow rate; tr (R)-enantiomer (minor) = 18.7 min., tr (S)-enantiomer (major) = 23.2
min.; 6:94 er. *H NMR (400 MHz, CDCls) § 7.89 (d, J= 9.2 Hz, 2H), 6.64 (d, J= 9.2
Hz, 2H), 4.79 (t, J= 6.4 Hz, 1H), 4.67 (t, J= 6.4 Hz, 1H), 4.45 (d, J= 11.6 Hz, 1H),
4.22 (d, J= 11.6 Hz, 1H), 3.54 (q, J= 11.6 Hz, 1H), 3.04 (s, 6H), 2.04 (t, J= 6.0 Hz,
1H), 1.97 (t, J= 6.0 Hz, 1H); **C NMR (100 MHz, CDCl;) & 167.7, 153.7, 131.6,
115.5, 110.7, 81.0, 79.4, 73.1, 66.3, 66.4, 40.0, 35.1, 34.9; HRMS calculated for
CraH21NO4F (M + HY): 286.1449, found: 286.1451.
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-
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o OH
O)LO/T Ph
Me,N OH
2,3-dihydroxy-2-phenylpropyl 4-(dimethylamino)benzoate (19b): Compound 19b
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was obtained via the general procedure in 65% yield. Chiral HPLC analysis
(CHIRALCEL 0OJ-H column), 85:15 hexane/ethanol at 1.0 mL/min flow rate; tg
minor-enantiomer = 38.1 min., tx major-enantiomer = 48.1 min.; 29:72 er. 'H NMR
(300 MHz, CDCl3) & 7.84 (d, J = 9.0 Hz, 2H), 7.54 (d, J = 6.9 Hz, 2H), 7.39-7.29 (m,
3H), 6.60 (d, J = 9.0 Hz, 2H), 4.62 (d, J = 11.7 Hz, 1H), 4.50 (d, J = 11.7 Hz, 1H),
3.88 (d, J = 11.7 Hz, 1H), 3.74 (d, J = 8.1 Hz, 2H), 3.13 (s, 1H), 3.01 (s, 6H); *C
NMR (75 MHz, CDCl;) 6 167.6, 153.6, 141.2, 131.2, 128.3, 127.6, 125.6, 115.8,
110.7, 76.0, 68.0, 67.1, 40.0; HRMS calculated for CigH21NO4Na (M + Na'):
338.1368, found: 338.1362.
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6. Copies of "H NMR and **C NMR Spectra
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PROCNO 1
Date_ 20130718
Time 21.55
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT cpc13
NS 45
DS 0
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2583412 sec
RG 195.79
bW 19.200 usec
DE 6.50 usec
TE .0 K
Dl 2.00000000 sec
D11 0.03000000 sec
CHANNEL f£1

100.6127724 MHz
EM
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EXPNO 2
PROCNO 1
Date_ 20130813
Time 12.44
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
TD 32768
SOLVENT cpCl3
NS 136
DS 0
SWH 18832.393 Hz
FIDRES 0.574719 Hz
aQ 0.8700404 sec
RG 1024
bW 26.550 usec
DE 6.50 usec
TE 297.0 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
NUC1 3c
Pl 9.90 usec
PL1 -1.10 dB
PLIW 38.18405151 W
SFO1 75.4752953 MHz
= CHANNEL f£2
CPDPRG2 waltz16
NUC2 18
PCPD2 80.00 usec
PL2 0.00 dB
PL12 16.85 dB
PL13 16.85 dB
PL2W 8.31434441 W
PL12W 0.17172280 W
L13W 0.17172280 W
SFO2 300.1312005 MHz
s1 32768
SF 75.4677518 MHz
WDW EM

T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 2 10 0 ppm

S63



zyh-9-57

NAME
EXPNO
PROCNO
Date_

2yh-9-

spec
5 mm PADUL 1

20130:

SR EQS 2BRIEIE 28R
NO Ky ©VOooooe o i
NN < IT MO MOMMN M oo~ ql
TV T W

—
9 8 7 1 0 ppm
]|
=
<
o~
zyh-9-57
0 x4 ~NQ
8 @ 53 = L
n < o o
- - - T o
NAME zyh»5-57-cnzosn-su4 | | ‘
EXPNO 2
PROCNO 1
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Time 6.54
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
32768
SOLVENT CDC13
NS 75
DS 0
SWH 18832.393 Hz
FIDRES 0.574719 Hz
AQ 0.8700404 sec
RG 1024
DW 26.550 usec
DE 6.50 usec
TE 297.6 K
D1 2.00000000 sec
D1l 0.03000000 sec
TDO 1
CHANNEL f1
NUC1
Pl 9.90 usec
PL1 -1.10 dB
PL1W 38.18405151 W
SFOL 75.4752953 MHz
- CHANNEL £2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 16.85 dB
PL13 6.85 dB
PL2W 8.31434441 W
PL12W 0.17172280 W
PL13W 0.17172280 W
SFO2 300.1312005 MHz
SI 3276
SF 75.4677518 MHz
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0
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PROCNO 1
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Time 12.40
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
65536
SOLVENT CDC13
NS 97
DS 4
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2583412 sec
RG 195.79
ow 19.200 usec
DE 6.50 usec
TE 299.0 K
D1 2.00000000 sec
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CHANNEL f1
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EXPNO 2 . X
PROCNO 1
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Time 7.10
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
32768
SOLVENT cpc13
NS 89
DS 0
SWH 18832.393 Hz
FIDRES 0.574719 Hz
aQ 0.8700404 sec
RG 1024
DW 26.550 usec
DE 6.50 usec
TE 297.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
NUC1
Pl 9.90 usec
PLL -1.10 dB
PLIW 38.18405151 W
SFOL 75.4752953 MHz
= CHANNEL f£2
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 16.85 dB
PL13 6.85 dB
PL2W 8.31434441 W
PL12W 0.17172280 W
PL13W 0.17172280 W
SFO2 300.1312005 MHz
SI 3276
SF 75.4677518 MHz
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0
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PROCNO 1
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Time 12.05
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
65536
SOLVENT cbc13
NS 73
DS 4
SWH 26041.666 Hz
FIDRES 0.397364 Hz
aQ 1.2583412 sec
RG 195.79
DW 19.200 usec
DE 6.50 usec
TE 298.7 K
D1 2.00000000 sec
D11 0.03000000 sec
CHANNEL f£1
13C
10.00 usec
8
100.6127732 MHz
EM
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Time 9.42
INSTRUM spect
PROBHD 5 mm PABBO BE-
PULPRO zgpg30
65536
SOLVENT CDC13
NS 181
DS 0
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.3583412 sec
RG 195.79
oW 19.200 usec
DE 6.50 usec
TE 299.9 K
D1 2.00000000 sec
D11 0.03000000 sec
SF 100.6127701 MHz
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SSB 0
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GB 0
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PROBHD 5 mm PABBO BB-
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SOLVENT cpCl3
NS 51
DS 0
SWH 30030.029
FIDRES 0.458222
AQ 1.0912410
RG 1300
bW 16.650
DE 6.50
TE 301.8
Dl 2.00000000
D11 0.03000000
TDO 1
CHANNEL f1
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PCPD2
PL2
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125.7703643
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NAME 2yh-8-66 |
EXPNO 2
PROCNO 1
Date_ 20130524
Time 5.06
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
TD 32768
SOLVENT cpcl3
NS 36
DS 0
SWH 18832.393 Hz
FIDRES 0.574719 Hz
aQ 0.8700404 sec
RG 1024
bW 26.550 usec
DE 6.50 usec
TE 294.6 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
NUC1
P1 9.90 usec
PL1 -1.10 dB
PLIW 38.18405151 W
SFO1 75.4752953 MHz
= CHANNEL f£2
CPDPRG2 waltz16
NUC2 18
PCPD2 80.00 usec
PL2 0.00 dB
PL12 16.85 dB
PL13 6.85 dB
PL2W 8.31434441 W
PL12W 0.17172280 W
PL13W 0.17172280 W
SFO2 300.1312005 MHz
ST 3276
SF 75.4677518 MHz
WDW EM
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Time 11.38
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 36
DS 0
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2583412 sec
RG 195.79
DW 19.200 usec
DE 6.50 usec
TE 297.0 K
D1 2.00000000 sec
D11 0.03000000 sec

CHANNEL f£1

13C
10.00 usec

L ]

3276
100.6127759 MHz
EM
0
1.00 Hz
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NAME 2yh-8-73
EXPNO 2
PROCNO 1
Date_ 20130529
Time 5.25
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
TL 32768
SOLVENT CDC13
NS 44
DS 0
SWH 18832.393 Hz
FIDRES 0.574719 Hz
AQ 0.8700404 sec
RG 1024
DW 26.550 usec
DE 6.50 usec
TE 293.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
NUC1 13C
Pl 9.90 usec
PL1 -1.10 dB
PL1W 38.18405151 W
SFO1 75.4752953 MHz
- CHANNEL £2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec ’
PL2 0.00 dB
PL12 16.85 dB
PL13 6.85 dB
PL2W 8.31434441 W
PL12W 0.17172280 W
PL13W 0.17172280 W
SFO2 300.1312005 MHz
SI 3276
SF 75.4677518 MHz
WDW EM
0
.00
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EXPNO 2
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Date_ 20130524
Time 11.13
INSTRUM spec
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
™ 65536
SOLVENT CDC13
NS 34
DS 0
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2583412 sec
RG 195.79
DW 19.200 usec
DE 6.50 usec
TE 297.2 K
D1 2.00000000 sec
D11 0.03000000 sec
CHANNEL f1 =
13¢
10.00 usec

3276
100.6127748 MHz
EM
0
1.00 Hz
0

1.40
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INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 54
DS 0
SWH 26041.666 Hz
FIDRES 0.397364 Hz
aQ 1.2583412 sec
RG 195.79
DW 19.200 usec
DE 6.50 usec
TE 296.7 K
D1 2.00000000 sec
D11 0.03000000 sec
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10.00 usec
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EXPNO 2
PROCNO 1
Date_ 20130701
Time 2.21
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
TD 32768
SOLVENT cpCl3
NS 105
DS 0
SWH 18832.393 Hz
FIDRES 0.574719 Hz
AQ 0.8700404 sec
RG 1024
bW 26.550 usec
DE 6.50 usec
TE 295.0 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
NUC1 3c
Pl 9.90 usec
PL1 -1.10 dB
PLIW 38.18405151 W
SFO1 75.4752953 MHz
CHANNEL f£2

CPDPRG2 waltzl6
NUC2 18
PCPD2 80.00 usec
PL2 0.00 dB
PL12 16.85 dB
PL13 16.85 dB
PL2W 8.31434441 W
PL12W 0.17172280 W
L13W 0.17172280 W
SFO2 300.1312005 MHz
s1 32768
SF 75.4677518 MHz
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Time 13.06
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
65536
SOLVENT CcbC13
NS 51
DS 0
SWH 26041.666 Hz
FIDRES 0.397364 Hz
1.2583412 sec
RG 195.79
DW 19.200 usec
DE 6.50 usec
TE 299.5 K
D1 2.00000000 sec
D11 0.03000000 sec
CHANNEL f1
13¢
10.00 usec
768
100.6127748 MHz
EM
0
1.00 Hz
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EXPNO 2
PROCNO 1
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Time 16.26
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
65536
SOLVENT cpcl3
NS 52
DS 0
SWH 26041.666 Hz
FIDRES 0.397364 Hz
1.2583412 sec
RG 195.79
bW 19.200 usec
DE 6.50 usec
TE 300.0 K
Dl 2.00000000 sec
D11 0.03000000 sec
CHANNEL f1
13C
10.00 usec
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100.6127748 MHz
EM
0
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TD 65536
SOLVENT CDC13
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DS 0
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2583412 sec
RG 195.79
DW 19.200 usec
DE 6.50 usec
TE 0.0 K
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D11 0.03000000 sec
CHANNEL f1
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Time 19.09
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
65536
SOLVENT ST
Ns 55
DS 0
s 26041.666 Hz
FIDRES 0.397364 Hz
1.2583412 sec
RG 195.79
ow 19.200 usec
DE 6.50 usec
TE 0.
D1 2.00000000 sec
D11 0.03000000 sec
CHANNEL £1
13¢
10.00 usec
768
100.6127748 MHz
EM
0
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0
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Time 21.27
INSTRUM spec
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
D 65536
SOLVENT CDC13
NS 37
DS 0
SWH 26041.666 Hz
FIDRES 0.397364 Hz
aQ 1.2583112 sec
RG 195.79
DW 19.200 usec
DE 6.50 usec
TE 0=
D1l 2.00000000 sec
D11 0.03000000 sec
= CHANNEL f1l =
13C

10.00 usec
3276
100.6127748 MHz
EM
0
1.00 Hz
0

1.40

T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm

S72



82 8K 85 =353 2
g ro®e wo WQoBY =]
<< Mmmm ® o™ NN -
%A \ \
vV o\
NAME  zyh-8-148-OTBDPS
1
/'Hm’1
3
[o}
Me,N
]
! Jl A ! I | "
LA | | b Ll ;

9 8 T 6 5 4 2 1 0 ppm
J \
4#&3”&1 © %ﬂ 'éuﬂ Fﬂ
RISIRE! & & > & S
NI N o - oo o
zyh-8-148
400M, CDC13
< w0 uNone® o © o e & _—
& 2 399588 2 2 ¢ S5 8 e o
- - PR ~ T N~ -
P
NAME zyh-S-l4S-OTBDPS-p‘ \\E\ﬁ//{i/ ‘ ‘ ‘ \4// ‘ ‘ ‘
EXPNO 2 Y
PROCNO 1
Date_ 20130715
Time 15.43
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™ 65536
SOLVENT CDC13
NS 58
DS 0
SWH 26041.666 Hz
FIDRES 0.397364 Hz
aQ 1.3583412 sec
RG 195.79
oW 19.200 usec
DE 6.50 usec
TE 0=
D1 2.00000000 sec
pi1 0.03000000 sec
CHANNEL f1
13¢
10.00 usec
768
100.6127748 MHz
EM
0
1.00 Hz
0
1.40
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Time 11.36
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
65536
SOLVENT CDC13
NS 39
DS 0
SWH 26041.666 Hz
FIDRES 0.397364 Hz
1.2583412 sec
RG 195.79
DW 19.200 usec
DE 6.50 usec
TE 0=
D1l 2.00000000 sec
D11 0.03000000 sec
CHANNEL f1
13C
10.00 usec
3276
100.6127748 MHz
EM
0
1.00 Hz
0
1.40
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Time 9.24
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG 2gpg30
32768
SOLVENT CDC13
NS 65
DS 0
ik 18832.393 Hz
FIDRES 0.574719 Hz
AQ 0.8700404 sec
RG 1024
oW 26.550 usec
DE 6.50 usec
TE 296.5 K
D1 2.00000000 sec
pll 0.03000000 sec
™00 1
CHANNEL f1
NUC1
P1 9.90 usec
PL1 -1.10 dB
PL1W 38.18405151 W
sFOl 75.4752953 MHz
o CHANNEL f2
CPDPRG2 waltzl6
NUC2 18
PCPD2 80.00 usec
PL2 0.00 dB
PL12 16.85 dB
PL13 6.85 dB
PL2W 8.31434441 W
PL12W 0.17172280 W
PL13W 0.17172280 W
SFO2 300.1312005 Mz
SI 32768
SF 75.4677518 MHz
WoW EM
0
.00
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PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
™ 65536
SOLVENT CDC13
ns 94
DS 0
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2583412 sec
RG 195.79
oW 19.200 usec
DE 6.50 usec
TE 0.0 K
D1 2.00000000 sec
D11 0.03000000 sec
CHANNEL f1
13¢
10.00 usec
8
100.6127748 MHz
EM
0
1.00 Hz
0
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INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT cpcl3
NS 76
DS 4
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2583412 sec
RG 195.79
bW 19.200 usec
DE 6.50 usec
TE 298.7 K
Dl 2.00000000 sec
D11 0.03000000 sec
CHANNEL f1
13C
10.00 usec
768
100.6127732 MHz
EM
0
1.00 Hz
0
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INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT cpcl3
NS 61
DS 4
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2583412 sec
RG 195.79
bW 19.200 usec
DE 6.50 usec
TE 298.7 K
Dl 2.00000000 sec
D11 0.03000000 sec
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68

100.6127780 MHz
EM
0

1.00 Hz
0

1.40

T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 2 10 0 ppm

S78



9 8 5
JAYAY AN\
g5 5 3
N™m O ©
zyh-9-59
400M, CDC13
nonooo v« N
3 KK S S Tene
&

167.2
——1535
135,
132.
131.
130.
127.
127.
——40.0
~——353
26.8
19.0

2.00000000 s
0.03000000

CHANNEL f1

T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 2 10 0 ppm

S79



zyh-9-73

NAME
EXPNO
PROCNO

2yh-9-

_—17.899
- 7.869

73-CH20;

1

20130823
2.37

' spect
BED 5 mm PADUL 13C

6553

S o8

| \ 1 I T
A s A TR, S ey, U
. I T . e —r R e e e I
8 7 6 5 4 3 1 0
| | \ PRV L L L
‘S{ ~ gﬂ;%ﬁhﬂnwﬁ$ Siél Qﬂ 4:
K S 88538 (87 & 2
o o cleeol-l+ Iole o ]
zyh-9-73
o~ ) 0 - @
~ a - ¢ o e aa kK Q9 @ <o ©
© © - = ¥ Qw9 Sw ©W © 0
- - - - - ~ oo 1 S o = i
NAME zyh>5—73-CHZOTBS-p‘ ‘ \/ ‘ ‘ ‘ |
EXPNO 2
PROCNO 1
Date_ 20130823
Time 2.41
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PROBHD 5 mm PADUL 13C
PULPROG 2gpg30
32768
SOLVENT cpCl3
NS 102
DS 0
SWH 18832.393 Hz
FIDRES 0.574719 Hz
aQ 0.8700404 sec
RG 1024
bW 26.550 usec
DE 6.50 usec
TE 294.7 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL £1
NUC1
P1 9.90 usec
PL1 -1.10 dB
PLIW 38.18405151 W
SFO1 75.4752953 MHz
= CHANNEL f£2
CPDPRG2 waltz16
NUC2 18
PCPD2 80.00 usec
PL2 0.00 dB
PL12 16.85 dB
PL13 6.85 dB
PL2W 8.31434441 W
PL12W 0.17172280 W
PL13W 0.17172280 W
SFO2 300.1312005 MHz
SI 32768
SF 75.4677518 MHz
WDW EM
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INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
65536
SOLVENT CDC13
NS 114
DS 4
SWH 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.3583412 sec
RG 195.79
oW 19.200 usec
DE 6.50 usec
TE 297.2 K
D1 2.00000000 sec
pi1 0.03000000 sec
CHANNEL f1
13¢
10.00 usec
8
100.6127732 MHz
EM
0
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0
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PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
™ 65536
SOLVENT CDC13
NS 104
DS 4
SWH 26041.666 Hz
FIDRES 0.397364 Hz
1.2583412 sec
RG 195.79
DW 19.200 usec
DE 6.50 usec
TE 297.3 K
D1 2.00000000 sec
D1l 0.03000000 sec
CHANNEL f1
13¢
10.00 usec
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EM
0
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0
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Time 8.05
INSTRUM spec
PROBHD 5 mm PADUL 13C
PULPROG 2gpg30
D 32768
SOLVENT CDC13
NS 77
DS 0
SWH 18832.393 Hz
FIDRES 0.574719 Hz
AQ 0.8700404 sec
RG 1024
DW 26.550 usec
DE 6.50 usec
TE 296.5 K
D1l 2.00000000 sec
D11 0.03000000 sec
TDO 35

= CHANNEL f1 =
1

9.90
PL1 -1.10 dB
PL1W 38.18405151 W
SFO1 75.4752953 MHz
= = CHANNEL f2 =:
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 0.0
PL12 16.85 dB
PL13 16.85 dB
PL2W 8.31434441 W
PL12W 0.17172280 W
PL13W 0.17172280 W
SFO2 300.1312005 MHz
SI 3276
SF 75.4677518 MHz
WoW EM
SSB 0
LB 1.00 Hz i
PC 1.40
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