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1. General information

All reactions were carried out in a flame-dried glassware under positive pressure of argon in
dry solvents using standard Schlenk techniques unless otherwise indicated. Progress of the
reactions was monitored by analytical TLC using glass plates pre-coated with silica gel with F254
indicator (Merck). Visualization of spots was done using UV light (254 nm), iodine,
p-anisaldehyde, phosphomolybdic acid (PMA), and Hanessian's (cerium ammonium molybdate)
stains. All organometallic compounds, dry solvents and reagents were transferred using plastic
single-use graduated syringes and ovendried stainless steel needles. Purification of crude mixtures
was accomplished by preparative flash column chromatography on silica gel 60A (GraceResolv),
aluminum oxide 90 neutral (Merck) or Florisil® Adsorbent 100-200 mesh (Fluka) using gradient
mixtures of ethyl acetate / nhexane (unless otherwise indicated). '"H and '*C NMR spectra were
measured on Bruker Avance 200 (200 MHz 'H, 50 MHz *C), Bruker Avance 300 (300 MHz 'H,
75 MHz 3C) or Bruker Avance AV 400 (400 MHz 'H, 100 MHz '*C) spectrometers. Chemical
shifts values (8) are reported in ppm (calibration of spectra to the residual peak of chloroform: 6 =
7.26 ppm (s) for 'H NMR; § = 77.00 ppm for '3C NMR). All the proton spectra reported as
following: & value (multiplicity, J coupling constant (in Hz), number of nuclei). Multiplicity
contractions used: (s) — singlet, (d) — doublet, (dd) — doublet of doublet, (t) — triplet, (q) — quartet,
(m) — multiplet, and (br) — broad signal. Optical specific rotations are measured with an UniPol L
1000. High performance liquid chromatography (HPLC) spectra were recorded on AgilentTM
1100 Series equipment with a variable wavelength UV analytical detector. MS and HRMS mass
spectrometry was carried out on a APCI instrument by Maxis Impact (Bruker) and on a LCT
Premier (Waters).

All solvents were purified and dried immediately prior to use: THF and diethyl ether (HPLC
grade, non-stabilized, BioLab) were dried using Innovative TechnologyPureSolv PS-MD-2
solvent purifier (aluminum oxide columns) and kept under positive pressure of nitrogen
(99.9999% purity grade); toluene was distilled from sodium metal under argon; dichloromethane
was distilled from calcium hydride under argon. Methyllithium solution in diethyl ether (1.60 M),
n-butyllithium solution in hexane (1.60 M), n-pentyllithium solution in heptane (2.20M), and
n-hexyllithium solution in hexane (2.30M) were purchased from Aldrich and used as received.
tert-Butylhydroperoxide (TBHP) solution in nonane (5.5 M, over 4A MS) and terminal alkynes,
N-bromosuccinimide, silver nitrate, (S)-4-benzyl-2-oxazolidinone, copper (I) bromide -
dimethylsulfide complex, copper(Il) sulfate pentahydrate, 1,10-phenanthroline,
trimethylchlorosilane (TMSCI), triethylchlorosilane (TESCI), tert-butyldimethylsilyl chloride



(TBSCI), were purchased from commercial suppliers. (S)-5,5-dimethyl-4-benzyl -2-oxazolidinone
(SuperQuat) and (S5)-5,5-diethyl-4-benzyl -2-oxazolidinone was prepared from commercially
available starting materials and reagents according to published procedure !. All starting chiral

ynamides were prepared on a multi-gram scale according to a modified literature procedure?.

2. General procedure for the preparation of silyl enol ether derivatives
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CuBreMe;S complex (1.10 mmol, 1.1 equiv) was placed into a flame-dried three-necked

round-bottomed flask equipped with a magnetic stirring bar and connected to an argon line. Dry
diethyl ether (10.0 ml) was added through a septum, and the system was cooled to -50 °C using
acetone-liquid nitrogen bath. A solution of alkyllithium (1.30 mmol, 1.3 equiv), was added
dropwise, and the reaction mixture was allowed to warm to -40 °C and stirred for 30 min at this
temperature to form a bright yellow opaque solution in case of methyllithium, dark-yellow in case
of n-butyllithium, orange to dark-brown in case of n-pentyl and n-hexyllithium. The reaction
mixture was cooled to -50 °C and a solution of the starting alkynyl carbamate (1.00 mmol, 1.0
equiv) in 3 ml of diethyl ether was added dropwise; the reaction mixture was allowed to warm to
-40 °C, and stirred at this temperature for 1 h (monitored by TLC on silica gel using 20% ethyl
acetate in hexane as eluent) to form a solution of vinylcuprate.

In a separate flask connected to an argon line, a solution of 1.54 mmol (1.54 equiv) of
t-BuOOLi was prepared as follow. Dry THF (5.0 ml) was added to flame dried three-necked
round-bottomed flask via a syringe followed by addition of a solution of fert-butyl hydroperoxide
in nonane (0.28 ml of commercially available 5.5 M solution; 1.54 equiv, 1.54 mmol). The
resulting solution was cooled to —90 °C and a solution of methyllithium (1.60 M in diethyl ether,
1.80 mmol, 1.80 equiv) was added dropwise keeping the indicated temperature. The resulting
solution of lithium zerfbutylperoxide was allowed to warm to -80 °C and stir for 10 min prior to
use in the following reaction step. Upon completion of the first step, the reaction mixture was
cooled to -90 °C and the freshly prepared solution of lithium tert-butylperoxide in THF (1.54
mmol, 1.54 equiv) was transferred via a cannula. The resulting reaction mixture was allowed to

warm up slowly to -80 °C and stirred at the indicated temperature for 2 h (monitored by TLC on



silica gel using 20% ethyl acetate in hexane as eluent) to form a brown opaque solution.

Upon completion of the second step, tert-butyldimethylsilyl chloride (TBSCI) (3.2 mmol, 3
equiv) in 5 ml THF was added to the reaction mixture at -80 °C and then warm up to room
temperature. The mixture was stirred for about 3 hours (monitored by TLC on silica gel using
20% ethyl acetate in hexane as eluent). The reaction mixture was filtered through prewashed short
pad of silica, and then washed thoroughly with 20% ethyl acetate in hexane. The solvent was
evaporated and pure product silyl enol ether was obtained by flash column chromatography (SiO»,
eluting with 50:1 to 15:1 hexane/ethyl acetate).

3. General procdure for the fluorination reaction

1.5 ml solvent was added to a flame-dried tube contained silyl enol ether (0.1 mmol), and
then stirred at the indicated temperature. “F” scource (1.4 eq ) was added to the reaction mixture,
and then slowly warm up to room temperature overnight. After the starting material was consumed
completely (monitored by TLC), 2 ml water (2 ml) was added to the reaction mixture to quench
the reaction. The aqueous solution was extracted with diethyl ether (3 x 5 mL) and the organic
layer was combined, dried (anhydrous Na>SOs4) and concentrated in vacuo. The dr was determined
by ”F NMR of the crude product, and pure product was obtained by column chromatography.

Screening of additives (LiCl, AcOLi, LiF, CsF, Sm(OTf)3, Zn(OTf), Sc(OTf)3) experiments
give no better results.

4. Analytical datas of silyl enol ether derivatives and fluorination products

(S, E)-4-benzyl-3-(1-(tert-butyldimethylsilyloxy)-2-methylhex-1-enyl)-5,5-dimethyloxazolidin-2-o
ne (1g.)

Purification was performed with hexane/ethyl acetate = 25/1 to provide 1G, in 65% yield as
colorless oil. '"H NMR (400 MHz, CDCls): § 0.08-0.14 (m, 6H), 0.83-0.88 (m, 3H), 0.91 (s, 9H),
1.00 (s, 3H), 1.21-1.29 (m, 4H), 1.34 (s, 3H), 1.41-1.48 (m, 1H), 1.59 (s, 3H), 1.94-2.03 (m, 1H),
2.48 (dd, J=14.0, 10.4 Hz, 1H), 3.00 (dd, J = 14.0, 4.0 Hz, 1H), 3.93 (dd, J = 10.4, 4.0 Hz, 1H),
7.02-7.25 (m, 5H); *C NMR (100 MHz, CDCl3): § -5.2, -3.9, 14.1, 15.1, 18.0, 22.5, 23.0, 25.7,
27.3, 30.0, 32.0, 33.7, 65.1, 81.5, 118.0, 126.7, 128.6, 128.9, 131.9, 136.8, 154.7; ?Si NMR (80
MHz, CDCls): § 22.2; [MH]" Caled. for CosH4NO3Si 432.2928; found: 432.2933

(S, E)-4-benzyl-3-(1-(tert-butyldimethylsilyloxy)-2-methyloct-1-enyl)-5,5-dimethyloxazolidin-2-o
ne (1gp)

Purification was performed with hexane/ethyl acetate = 25/1 to provide 1Gp in 72% yield as
colorless oil. "H NMR (400 MHz, CDCl5): § 0.08 (s, 3H), 0.13 (s, 3H), 0.82 (s, 3H), 0.90-1.02 (m,
12H), 1.05-1.25 (m, 7H), 1.34 (s, 3H), 1.42-1.52 (m, 1H), 1.59 (s, 3H), 1.85-2.05 (m, 2H),
2.45-2.53 (m, 1H), 2.96-3.05 (m, 1H), 3.91-3.95 (m, 1H), 7.05-7.25 (m, 5H); *C NMR (100 MHz,
CDCl3): 6-5.2,-3.9,14.1, 15.1, 18.0, 22.4, 22.6, 25.7, 27.3, 27.8, 29.6, 31.8, 32.3, 33.7, 65.0, 81.5,
118.0, 126.7, 128.6, 128.8, 132.0, 136.8, 154.7; Si NMR (80 MHz, CDCls): § 22.2; [MH]"* Calcd.
for C27H46NO3Si 460.3241; found: 460.3304



(S, E)-4-benzyl-3-(1-(tert-butyldimethylsilyloxy)-2-ethyloct-1-enyl)-5,5-dimethyloxazolidin-2-one
(1g.)

Purification was performed with hexane/ethyl acetate = 25/1 to provide 1g. in 56% yield as
colorless oil. "TH NMR (400 MHz, CDCl3): § 0.09 (s, 3H), 0.15 (s, 3H), 0.80-1.00 (m, 18H),
1.15-1.30 (m, 7H), 1.34 (s, 3H), 1.40-1.52 (m, 1H), 1.85-2.05 (m, 3H), 2.08-2.20 (m, 1H), 2.48
(dd, J = 13.2, 10.8 Hz, 1H), 3.01 (dd, J = 14.0, 3.2 Hz, 1H), 3.94 (dd, J = 10.8, 3.2 Hz, 1H),
6.90-7.30 (m, 5H); *C NMR (100 MHz, CDCl3): § -5.4, -3.8, 12.3, 14.0, 18.0, 21.5, 22.5, 22.7,
25.7,27.3,27.8,29.7,29.9, 31.8, 33.4, 65.1, 81.5, 124.0, 126.8, 128.7, 128.9, 131.7, 136.9, 154.7;
#Si NMR (80 MHz, CDCls): § 21.5; [MH]" Calcd. for C2sH4sNO3Si 474.3403; found: 474.3396

(S, E)-4-benzyl-3-(2-butyl-1-(tert-butyldimethylsilyloxy)oct-1-enyl)-5,5-dimethyloxazolidin-2-one
(1ga)

Purification was performed with hexane/ethyl acetate = 25/1 to provide 1gq in 58% yield as
colorless oil. "TH NMR (400 MHz, CDCl5): § 0.09 (s, 3H), 0.15 (s, 3H), 0.80-0.85 (m, 6H), 0.92 (s,
9H), 0.96 (s, 3H), 1.15-1.30 (m, 11H), 1.34 (s, 3H), 1.40-1.50 (m, 1H), 1.85-2.12 (m, 3H),
2.10-2.20 (m, 1H), 2.47 (dd, J = 14.0, 10.8 Hz, 1H), 3.00 (dd, J = 14.0, 3.6 Hz, 1H), 3.93 (dd, J =
10.8, 4.0 Hz, 1H), 7.07-7.26 (m, 5H); '*C NMR (100 MHz, CDCl5): § -5.4, -3.9, 14.0, 14.1, 18.0,
22.4,22.6,23.0,25.7,27.3,27.8, 28.2, 29.8, 29.9, 30.0, 31.7, 33.3, 65.1, 81.5, 122.8, 126.8, 128.7,
128.8, 131.9, 136.9, 154.7; °Si NMR (80 MHz, CDCls): & 21.6; [MH]" Calcd. for C30Hs2NO3Si
502.3711; found: 502.3734

(S, E)-4-benzyl-3-(1-(tert-butyldimethylsilyloxy)-2-methyl-4-phenylbut-1-enyl)-5,5-dimethyloxazo
lidin-2-one (1g.)

Purification was performed with hexane/ethyl acetate = 15/1 to provide 1g. in 61% yield as
colorless oil. 'H NMR (400 MHz, CDCl3): & 0.09 (s, 3H), 0.16 (s, 3H), 0.92 (s, 9H), 0.95 (s, 3H),
1.25 (s, 3H), 1.67 (s, 3H), 2.07-2.13 (m, 1H), 2.20-2.27 (m, 1H), 2.28-2.38 (m, 1H), 2.60-2.70 (m,
1H), 2.75-2.83 (m, 2H), 3.89 (dd, J = 10.4, 4.0 Hz, 1H), 7.00-7.24 (m, 10H); *C NMR (100 MHz,
CDCl): 6 -5.2, -4.0, 15.2, 18.0, 22.4, 25.7, 27.2, 33.1, 34.1, 35.0, 64.9, 81.7, 116.7, 125.8, 126.6,
128.3, 128.5, 128.5, 128.8, 132.8, 136.7, 142.5, 154.7; °Si NMR (80 MHz, CDCl;): § 22.6;
[MH]" Calcd. for C2oH42NOs3Si 480.2934; found: 480.2963

(S,2)-4-benzyl-3-(2-butyl-1-(tert-butyldimethylsilyloxy)oct-1-enyl)-5,5-dimethyloxazolidin-2-one
(1gn)

Purification was performed with hexane/ethyl acetate = 25/1 to provide 1gr in 48% yield as
colorless oil. 'H NMR (400 MHz, CDCl3): § 0.09 (s, 3H), 0.15 (s, 3H), 0.76-0.80 (m, 3H),
0.83-0.88 (m, 3H), 0.92 (s, 9H), 0.97 (s, 3H), 1.15-1.30 (m, 11H), 1.34 (s, 3H), 1.40-1.50 (m, 1H),
1.85-1.95 (m, 2H), 1.95-2.05 (m, 1H), 2.11-2.20 (m, 1H), 2.47 (dd, J = 14.0, 10.8 Hz, 1H), 3.00
(dd, J = 14.0, 3.6 Hz, 1H), 3.93 (dd, J = 10.8, 4.0 Hz, 1H), 7.08-7.26 (m, 5H); *C NMR (100
MHz, CDCl3): 6 -5.4, -3.9, 14.0, 14.0, 18.0, 22.6, 23.2, 25.7, 27.3, 27.6, 28.5, 29.6, 29.8, 30.1,
31.8, 33.3, 65.2, 81.5, 122.8, 126.8, 128.7, 128.8, 131.9, 136.8, 154.7; *Si NMR (80 MHz,
CDCl3): 8 21.6; [MH]" Calcd. for C30Hs;NOsSi 502.3711; found: 502.3707

(S,2)-4-benzyl-3-(1-(tert-butyldimethylsilyloxy)-2-isopropyloct-1-enyl)-5,5-dimethyloxazolidin-2-



one (1g,)

Purification was performed with hexane/ethyl acetate = 25/1 to provide 1gg in 45% yield as
colorless oil. '"H NMR (400 MHz, CDCls): § 0.09 (s, 3H), 0.15 (s, 3H), 0.78-0.85 (m, 4H),
0.89-0.97 (m, 17H), 1.15-1.25 (m, 7H), 1.30-1.38 (m, 3H), 1.45-1.55 (m, 1H), 1.92 (t, J = 8.0 Hz,
2H), 2.51 (dd, J = 14.0, 10.8 Hz, 1H), 2.88 (m, 1H), 2.99 (dd, J = 14.0, 3.6 Hz, 1H), 3.93 (dd, J =
10.8, 4.0 Hz, 1H), 7.05-7.25 (m, 5H); *C NMR (100 MHz, CDCl;): § -5.6, -3.7, 14.0, 18.0, 20.2,
21.8,22.7,25.7,27.1, 28.0, 30.0, 30.4, 31.6, 65.4, 81.5, 126.8, 127.6, 128.7, 128.8, 132.0, 136.8,
154.9; ¥Si NMR (80 MHz, CDCl;): § 21.1; [MH]" Caled. for C290HsoNOsSi 488.3554; found:
488.3544

(S, E)-4-benzyl-3-(1-(tert-butyldimethylsilyloxy)-2-cyclopropylprop-1-enyl)-5,5-dimethyloxazolidi
n-2-one (1gn)

Purification was performed with hexane/ethyl acetate = 15/1 to provide 1gy in 52% yield as white
solid . "TH NMR (400 MHz, CDCls): § 0.09 (s, 3H), 0.13 (s, 3H), 0.33-0.40 (m, 1H), 0.45-0.55 (m,
2H), 0.58-0.65 (m, 1H), 0.89 (s, 9H), 1.06 (s, 3H), 1.27 (s, 3H), 1.35 (s, 3H), 1.53-1.65 (m, 1H),
2.58 (dd, J = 14.0, 4.0 Hz, 1H), 3.03 (dd, J = 10.4, 4.0 Hz, 1H), 3.98 (dd, J = 10.4, 4.0 Hz, 1H),
7.06-7.24 (m, 5H); *C NMR (100 MHz, CDCls): § -5.1, -4.0, 3.6, 3.7, 10.9, 11.9, 18.0, 22.6, 25.7
27.4, 33.8, 65.2, 81.5, 117.3, 126.6, 128.5, 128.9, 132.8, 136.9, 154.6; *Si NMR (80 MHz,
CDCl3): 8 22.1; [MH]" Calcd. for C24H3sNO;3Si 416.2621; found: 416.2650

(S, E)-4-benzyl-3-(1-(tert-butyldimethylsilyloxy)-2-phenylprop-1-enyl)-5,5-dimethyloxazolidin-2-

one (1g;)

Purification was performed with hexane/ethyl acetate = 15/1 to provide 1g; in 48% yield as white
solid. "TH NMR (400 MHz, CDCls): 0.14 (s, 3H), 0.25 (s, 3H), 0.79 (s, 3H), 0.87 (s, 3H), 0.94 (s,
9H), 1.93 (s, 3H), 2.14-2.19 (m, 1H), 2.81-2.86 (m, 1H), 3.82-3.85 (m, 1H), 7.12-7.26 (m, 10H); &
3C NMR (100 MHz, CDCl3): § -5.1, -4.0, 18.1, 18.4, 21.3, 25.7, 26.4, 32.9, 65.9, 81.8, 120.2,
126.5, 126.7, 127.8, 128.0, 128.5, 128.7, 133.9, 136.6, 140.7, 155.7; *’Si NMR (80 MHz, CDCl5):
8 22.8; [M]" Calcd. for C27H37NO3S1 451.2543; found: 451.2520

(S, E)-4-benzyl-3-(1-(tert-butyldimethylsilyloxy)-2-phenylbut-1-enyl)-5,5-dimethyloxazolidin-2-o
ne (1g;)

Purification was performed with hexane/ethyl acetate = 15/1 to provide 1gj in 46% yield as
colorless oil."H NMR (400 MHz, CDCls): § 0.14 (s, 3H), 0.27 (s, 3H), 0.72 (s, 3H), 0.83 (s, 3H),
0.86 (t, J = 7.6 Hz, 3H), 0.94 (s, 9H), 2.18 (dd, J = 14.0, 10.8 Hz, 1H), 2.25-2.35 (m, 1H),
2.40-2.50 (m, 1H), 2.91 (dd, J = 14.0, 3.6 Hz, 1H), 3.82 (dd, /= 10.8, 3.6 Hz, 1H), 7.05-7.35 (m,
10H); 1*C NMR (100 MHz, CDCl3): § -5.2, -4.0, 12.3, 18.0, 21.1, 24.7, 25.6, 26.4, 32.7, 65.8, 81.8,
126.4, 126.5, 126.7, 127.7, 128.6, 128.7, 128.7, 133.3, 136.7, 139.1, 155.4; *Si NMR (80 MHz,
CDCl3): 8 22.1; [MH]" Calcd. for C2sH40NOs3Si 466.2777; found: 466.2770

(S, E)-4-benzyl-3-(1-(tert-butyldimethylsilyloxy)-2-phenylhex-1-enyl)-5,5-dimethyloxazolidin-2-o
ne (1gw)

Purification was performed with hexane/ethyl acetate = 20/1 to provide 1gx in 57% yield as
colorless oil. "H NMR (400 MHz, CDCl5): § 0.14 (s, 3H), 0.28 (s, 3H), 0.75 (s, 3H), 0.77 (t, J =
6.4 Hz, 3H), 0.83 (s, 3H), 0.95 (s, 9H), 1.19-1.24 (m, 4H), 2.22 (dd, J = 14.0, 10.4 Hz, 1H),



2.28-2.35 (m, 1H), 2.47-2.45 (m, 1H), 2.94 (dd, J = 14.0, 4.0 Hz, 1H), 3.82 (dd, J = 10.4, 4.0 Hz,
1H), 7.15-7.30 (m, 10H); '3C NMR (100 MHz, CDCl3): § -5.1, -3.8, 14.0, 18.1, 21.2, 22.8, 25.7,
26.5, 29.9, 31.5, 32.8, 65.8, 81.8, 125.2, 126.5, 127.8, 128.7, 128.7, 128.8, 133.6, 136.8, 139.5,
155.2; 2Si NMR (80 MHz, CDCls): § 22.2; [M]" Calcd. for C30H43NOsSi 493.3012; found:
493.3015

(S,E)-4-benzyl-3-(11,11-diisopropyl-2,2,3,3,6,12-hexamethyl-4,10-dioxa-3,1 1 -disilatridec-5-en-5-
yl)-5,5-dimethyloxazolidin-2-one (1gy)

Purification was performed with hexane/ethyl acetate = 30/1 to provide 1g in 54% yield as
colorless oil ."H NMR (400 MHz, CDCl;): § 0.08 (s, 3H), 0.13 (s, 3H), 0.91 (s, 9H), 0.96-1.01 (m,
24 H), 1.33 (s, 3H), 1.52-1.58 (m, 1H), 1.61 (s, 3H), 1.65-1.75 (m, 1H), 1.95-2.15 (m, 2H), 2.49
(dd, J=14.0, 4.0 Hz, 1H), 3.99 (dd, J = 10.4, 4.0 Hz, 1H), 3.58-3.70 (m, 2H), 3.93 (dd, /= 10.4,
4.0 Hz, 1H), 7.05-7.25 (m, 5H); 3*C NMR (100 MHz, CDCl;): § -5.2, -4.0, 12.0 15.1, 18.0 18.0,
22.4,25.7,27.3,28.9, 31.3, 33.7, 63.7, 65.0, 81.5, 117.5, 126.7, 128.6, 128.8, 132.2, 136.8, 154.7;
2Si NMR (80 MHz, CDCl3): & 12.4, 22.3; [MH]" Calcd. for C33HsNO3Si; 590.4055; found:
590.4039

(S,E)-5-(4-benzyl-5,5-dimethyl-2-oxooxazolidin-3-yl)-5-(tert-butyldimethylsilyloxy)-4-methylpen
t-4-enyl pivalate (1gm)

Purification was performed with hexane/ethyl acetate = 15/1 to provide 1gm in 64% yield as
colorless oil. 'H NMR (400 MHz, CDCl3): & 0.08 (s, 3H), 0.13 (s, 3H), 0.91 (s, 9H), 1.01 (s, 3H),
1.13 (s, 9H), 1.34 (s, 3H), 1.61 (s, 3H), 1.62-1.75 (m, 1H), 1.75-1.85 (m, 1H), 1.94-2.04 (m, 1H),
2.05-2.18 (m, 1H), 2.50 (dd, J = 14.0, 10.0 Hz, 1H), 2.99 (dd, /= 14.0, 4.4 Hz, 1H), 3.90-4.07
(m, 3H), 7.05-7.25 (m, 5H); *C NMR (100 MHz, CDCl3): § -5.2, -4.0, 15.1, 18.0, 22.5, 25.7, 27.0,
27.2,27.3,29.1,33.7,38.7, 64.5, 64.9, 81.6, 116.6, 126.7, 128.6, 128.8, 132.7, 136.6, 154.7, 178.5;
2Si NMR (80 MHz, CDCls): § 22.7; [MH]" Calcd. for C20H4sNOsSi 518.3302; found: 518.3363

(S, E)-5-(4-benzyl-5,5-dimethyl-2-oxooxazolidin-3-yl)-5-(tert-butyldimethylsilyloxy)-4-methylpen
t-4-enyl benzoate (1gn)

Purification was performed with hexane/ethyl acetate = 12/1 to provide 1g, in 64% yield as
colorless oil. 'H NMR (400 MHz, CDCl;): & 0.08 (s, 3H), 0.14 (s, 3H), 0.91 (s, 9H), 0.97 (s, 3H),
1.21 (s, 3H), 1.64 (s, 3H), 1.77-1.86 (m, 1H), 1.92-2.00 (m, 1H), 2.06-2.15 (m, 1H), 2.15-2.25 (m,
1H), 2.44 (d, J = 14.0, 10.0 Hz, 1H), 2.96 (dd, J = 14.0, 4.4 Hz, 1H), 3.92 (dd, J = 10.0, 4.4 Hz,
1H), 4.20-4.35 (m, 2H), 7.00-7.05 (m, 2H), 7.10-7.15 (m, 1H), 7.17-7.22 (m, 2H), 7.32-7.37 (m,
2H), 7.42-7.50 (m, 1H), 7.95-8.02 (m, 2H); '*C NMR (100 MHz, CDCl3): § -5.2, -4.0, 15.0, 18.0,
22.4,25.7,27.0,27.2,29.1, 33.6, 64.9, 65.0, 81.6, 116.5, 126.7, 128.3, 128.5, 128.7, 129.6, 132.8,
154.7, 166.6; ?Si NMR (80 MHz, CDCl3): § 22.7; [MH]* Calcd. for C3HauNOsSi 538.2989;
found: 538.2986

(8)-4-benzyl-3-((R)-2-fluoro-2-methylhexanoyl)-5,5-dimethyloxazolidin-2-one (2ga)

Purification was performed with hexane/ethyl acetate = 15/1 to provide 2g, as colorless oil, yield
90%, dr 93:7. "H NMR (400 MHz, CDCl3): § 0.83 (t, J = 6.8 Hz, 3H), 1.27-1.31 (m, 10H), 1.62 (d,
J =22 Hz, 3H), 1.79-1.95 (m, 1H), 2.07-2.25 (m, 1H), 2.85 (dd, J = 14.4, 9.6 Hz, 1H), 3.09 (14.4,
4.0 Hz, 1H), 4.42 (dd, J = 9.6, 4.0 Hz, 1H), 7.20-7.35 (m, 5H); '*C NMR (100 MHz, CDCl3): &



13.6, 22.1, 22.3(d, Jc.r = 24.2 Hz), 22.6, 25.2 (d, Jc.r= 3.5 Hz), 28.0, 35.1, 36.6, 36.8, 65.4, 82.6,
97.7 (d, Jor = 184.3 Hz), 126.9, 128.7, 129.1, 136.6, 151.0, 172.7 (d, Jc.r = 26.8 Hz); '°F NMR
(100 MHz, CDCls): ¢ -148.5(m, 1F, major diastereomer), -148.0 (m, 1F, minor diastereomer);
HRMS: [MH]" Caled. for C19H27NOsF 336.1975; found: 336.1976.

(8)-4-benzyl-3-((R)-2-fluoro-2-methyloctanoyl)-5,5-dimethyloxazolidin-2-one (2gp)

Purification was performed with hexane/ethyl acetate = 15/1 to provide 2gy as colorless oil, yield
81%, dr 92:8. '"H NMR (400 MHz, CDCls): § 0.80 (t, J = 6.8 Hz, 3H), 1.25-1.50 (m, 14H), 1.62 (d,
J =22 Hz, 3H), 1.84-1.88 (m, 1H), 2.10-2.22 (m, 1H), 2.85 (dd, J = 14.4, 9.6 Hz, 1H), 3.10 (dd, J
= 14.4, 4.0 Hz, 1H), 4.42 (dd, J = 9.6, 4.0 Hz, 1H), 7.16-7.24 (m, 5H); '*C NMR (100 MHz,
CDCls): 6 14.0,22.2,22.3,22.5,23.1 (d, Jc.r = 3.6 Hz), 28.0, 29.2, 31.6, 35.2,37.0 (d, Jc.Fr =223
Hz), 65.4, 82.6, 97.8 (d, Jc.r =184.3 Hz), 126.9, 128.7, 129.1, 136.6, 151.0, 172.8 (d, Jc./= 26.8
Hz); F NMR (100 MHz, CDCl;): § -148.4(m, 1F, major diastereomer), -147.9 (m, 1F, minor
diastereomer); HRMS: [MH]" Calcd. for C2;H3;NOsF 364.2272; found: 364.2282.

(8)-4-benzyl-3-((R)-2-ethyl-2-fluorooctanoyl)-5,5-dimethyloxazolidin-2-one (2gc)

Purification was performed with hexane/ethyl acetate = 15/1 to provide 2g. as colorless oil, yield
76%, dr 90:10. '"H NMR (400 MHz, CDCl3): § 0.80 (t, J = 6.8 Hz, 3H), 0.87 (t, J = 6.8 Hz, 3H),
1.18-1.27 (m, 13H), 1.28-1.32 (m, 1H), 1.78-2.00 (m, 2H), 2.15-2.28 (m, 2H), 2.82 (dd, J = 14.4,
9.6 Hz, 1H), 3.11 (dd, J = 14.4, 4.0 Hz, 1H), 4.48 (dd, J= 9.6, 4.0 Hz, 1H), 7.18-7.26 (m, 5H); °C
NMR (100 MHz, CDCl3): 6 7.8 (d, J c./= 5.0 Hz), 14.0, 22.2, 22.5, 23.1 (d, J c./= 3.6 Hz), 28.1,
28.4 (d, J .= 23.1 Hz), 29.3, 31.6, 35.1, 35.2 (d, Jc.r = 22.4 Hz), 65.6, 82.4, 101.0 (d, Jc.r =
185.8 Hz), 126.9, 128.7, 129.1, 136.7, 151.0, 172.2 (d, Jc.r= 26.8 Hz); ’F NMR (100 MHz,
CDCl3): 8 -156.3 (m, 1F); HRMS: [MH]" Calcd. for C2,H33NOsF 378.2444; found: 378.2441.

(8)-4-benzyl-3-((R)-2-butyl-2-fluorooctanoyl)-5,5-dimethyloxazolidin-2-one (2gq)

Purification was performed with hexane/ethyl acetate = 15/1 to provide 2gq as colorless oil, yield
74%, dr 84:16. "H NMR (400 MHz, CDCl5): § 0.76-0.86 (m, 6H), 1.05-1.31 (m, 16H), 1.33-1.47
(m, 2H), 1.80-1.95 (m, 2H), 2.11-2.33 (m, 2H), 2.83 (dd, J=14.4, 9.6 Hz, 1H), 3.11 (dd, J = 14.4,
4.0 Hz, 1H), 4.48 (dd, J = 9.6, 4.0 Hz, 1H), 7.15-7.28 (m, 5H); '*C NMR (100 MHz, CDCl5): §
13.9, 14.0, 22.3, 22.5, 22.7, 23.1 (d, Jc.r = 3.5 Hz), 25.7 (d, Jc.r = 3.7 Hz), 28.1, 29.3, 31.6, 35.1
(d, Jer = 21.8 Hz), 35.2, 35.5 (d, Jcr = 22.4 Hz), 65.6, 82.4, 100.8 (d, Jc.r = 185.4 Hz), 126.9,
128.7, 129.1, 136.7, 151.0, 172.2 (d, Jor = 26.7 Hz); "’F NMR (100 MHz, CDCl3): § -153.9 (m,
1F); HRMS: [MH]" Calcd. for C24H37NOsF 406.2752; found: 406.2748.

(5)-4-benzyl-3-((R)-2-fluoro-2-methyl-4-phenylbutanoyl)-5,5-dimethyloxazolidin-2-one (2g.)
Purification was performed with hexane/ethyl acetate = 12/1 to provide 2g. as colorless oil, yield
75%, dr 92:8. "H NMR (400 MHz, CDCls): & 1.28 (s, 3H), 1.30 (s, 3H), 1.68 (d, J = 22.0 Hz, 3H),
2.15-2.25 (m, 1H), 2.45-2.65 (m, 2H), 2.70-2.75 (m, 1H), 2.81 (dd, /= 14.4, 9.6 Hz, 1H), 3.05 (dd,
J =14.4, 4.0 Hz, 1H), 4.41 (dd, J = 9.6, 4.0 Hz, 1H), 7.10-7.25 (m, 10H); *C NMR (100 Hz,
CDCl3): 6 22.1, 22.3 (d, Jer = 24.0 Hz), 28.0, 29.4 (d, Jc.r = 4.2 Hz), 35.1, 38.8 (d, Jcr =224
Hz), 65.4, 82.7, 97.3 (d, Jc.r = 185.1 Hz), 126.0, 126.9, 128.4,128.4, 128.6, 129.1, 136.5, 140.9,
151.0, 172.2 (d, Jor = 26.7 Hz); '°F NMR (100 MHz, CDCl3): & -149.0 (m, 1F); HRMS: [MH]"
Calcd. for Co3Ho7NOsF 384.1975; found: 384.2010.



(8)-4-benzyl-3-((S)-2-butyl-2-fluorooctanoyl)-5,5-dimethyloxazolidin-2-one (2gy)

Purification was performed with hexane/ethyl acetate = 20/1 to provide 2gs as colorless oil, yield
69%, dr 87:13. 'TH NMR (400 MHz, CDCl3): § 0.75-0.87 (m, 6H), 1.06-1.33 (m, 16 H), 1.34-1.46
(m, 2H), 1.80-1.95 (m, 2H), 2.11-2.35 (m, 2H), 2.83 (dd, J=14.4, 9.6 Hz, 1H), 3.13 (dd, J = 14.4,
4.0 Hz, 1H), 4.48 (dd, J = 9.6, 4.0 Hz, 1H), 7.15-7.25 (m, 5H); '*C NMR (100 MHz, CDCl3): &
13.9, 14.0, 22.2, 22.5, 22.7, 23.5 (d, Jc.r = 3.7 Hz), 25.3 (d, Jc.r = 3.5 Hz), 28.1, 29.2, 31.6, 35.2,
35.3 (d, Jer = 21.9 Hz), 35.3 (d, Jc.r = 22.6 Hz), 65.6, 82.4, 100.7 (d, Jc.r = 185.4 Hz), 126.9,
128.7, 129.1, 136.7, 151.0, 172.2 (d, Jc./= 26.7 Hz); 'F NMR (100 MHz, CDCls): § -153.9 (m,
1F); HRMS: [MH]" Calcd. for C24H37NOsF 406.2757; found: 406.2764.

(8)-4-benzyl-3-((S)-2-fluoro-2-isopropyloctanoyl)-5,5-dimethyloxazolidin-2-one (2g,)

Purification was performed with hexane/ethyl acetate = 20/1 to provide 2g, as colorless oil, yield
61%, dr 71:29. '"H NMR (400 MHz, CDCl): & 0.79 (t, J = 6.8 Hz, 3H), 0.83-0.95 (m, 6H),
0.98-1.10 (m, 1H), 1.15-1.29 (m, 12H), 1.32-1.45 (m, 1H), 1.76-1.95 (m, 1H), 2.15-2.45 (m, 1H),
2.52-2.76 (m, 1H), 2.82 (dd, J = 14.4, 9.6 Hz, 1H), 3.13-3.18 (m, 1H), 4.45-4.49 (m, 1H),
7.23-7.25 (m, 5H); *C NMR (100 MHz, CDCls): § 14.0 (13.9), 15.9 (d, Jc.r = 4.2 Hz) (15.8), 17.1
(d, Je.r = 4.6 Hz), 22.2 (22.3), 22.5 (22.4), 23.5 (d, Jc.r = 3.5 Hz) (23.9), 28.0 (28.2), 29.3 (29.3),
31.5 (31.9), 31.7 (31.8), 32.7 (d, Jc.r = 22.7 Hz) (32.8), 35.1, 65.8 (65.6), 82.3 (82.3), 102.9 (d,
Jer=189.3 Hz), 126.8, 128.7, 129.0 (129.0), 136.8 (136.8), 151.0 (151.0), 172.0 (d, Jc.r = 26.9
Hz); 'F NMR (100 MHz, CDCl;): § -167.5 (m, 1F, major diastereomer), -167.9 (m, 1F, minor
diastereomer); HRMS: [MH]" Calcd. for C23H3sNOsF 392.2601; found: 392.2696.

(8)-4-benzyl-3-((R)-2-cyclopropyl-2-fluoropropanoyl)-5,5-dimethyloxazolidin-2-one (2gn)
Purification was performed with hexane/ethyl acetate = 20/1 to provide 2gn as colorless oil, yield
70%, dr 86:14. "H NMR (400 MHz, CDCls): § 0.34-0.55 (m, 4H), 1.30 (s, 3H), 1.33 (s, 3H), 1.66
(d, J=25.6 Hz, 3H), 1.75-1.90 (m, 1H), 2.88 (dd, J = 14.4, 9.6 Hz, 1H), 3.08 (dd, /= 14.4, 4.0 Hz,
1H), 4.46 (dd, J = 9.6, 4.0 Hz, 1H), 7.15-7.24 (m, 5H); '*C NMR (100 Hz, CDCl3): § 0.8 (d, Jc.r =
3.8 Hz), 1.1 (d, Jc.r = 6.2 Hz), 16.0 (d, Jc.r = 22.2 Hz), 21.8 (d, Jcr = 24.6 Hz), 22.1, 28.1, 35.1,
65.4, 82.6,95.4 (d, Jc.r = 185.0 Hz), 126.9, 128.7, 129.1, 136.6, 151.1, 172.5 (d, Jc.r = 28.0 Hz);
YF NMR (100 MHz, CDCl3): § -161.1 (m, 1F, major diastereomer), -159.3 (m, 1F, minor
diastereomer); HRMS: [MH]" Calcd. for CisH23NOsF 320.1656; found: 320.1655

(8)-4-benzyl-3-((R)-2-fluoro-2-phenylpropanoyl)-5,5-dimethyloxazolidin-2-one (2g;)

Purification was performed with hexane/ethyl acetate = 12/1 to provide 2g; as colorless oil, yield
83%, dr 97:3.'"H NMR (400 MHz, CDCls): § 1.17 (s, 3H), 1.29 (s, 3H), 1.80 (d, J = 22.4 Hz, 3H),
2.78 (dd, J = 14.4, 9.6 Hz, 1H), 3.06 (dd, J = 14.4, 4.0 Hz, 1H), 4.50 (dd, J = 9.6, 4.0 Hz, 1H),
7.15-7.35 (m, 10 H); 3C NMR (100 MHz, CDCls): § 22.1, 26.6 (d, Jc.r = 25.4 Hz), 28.1, 35.1,
64.6, 82.2, 97.1 (d, Jc.r = 188.2 Hz), 124.4 (d, Jcr = 6.8 Hz), 126.9, 128.2, 128.3 (d, Jcr= 1.1
Hz), 128.7, 129.2, 136.4, 138.4 (d, Jcr = 21.2 Hz), 149.8, 171.3 (d, Jc.r = 28.0 Hz); '’F NMR
(100 MHz, CDCl3): 6 -146.0 (m, 1F, major diastereomer), -142.1 (m, 1F, minor diastereomer);
HRMS: [MH]" Caled. for C2H23NOsF 356.1662; found: 356.1650.

(8)-4-benzyl-3-((R)-2-fluoro-2-phenylbutanoyl)-5,5-dimethyloxazolidin-2-one (2g;j)



Purification was performed with hexane/ethyl acetate = 15/1 to provide 2g; as colorless oil, yield
85%, dr 96:4. 'H NMR (400 MHz, CDCl5): & 0.88 (t, J = 9.6 Hz, 3H), 1.15 (s, 3H), 1.36 (s, 3H),
2.10-2.25 (m, 1H), 2.35-2.52 (m, 1H), 2.78 (dd, J = 14.4, 9.6 Hz, 1H), 3.21 (dd, J = 14.4, 4.0 Hz,
1H), 4.57 (dd, J = 9.6, 4.0 Hz, 1H), 7.25-7.35 (m, 10H); '*C NMR (100 Hz, CDCl3): § 7.5 (d, Jc.r
= 3.6 Hz), 22.2, 27.9, 33.3 (d, Jc.r = 19.2 Hz), 34.7, 64.7, 82.1, 99.4 (d, Jc.r = 154.9 Hz), 124.7,
124.8, 126.9, 128.0, 128.7, 129.1, 136.3, 136.9 (d, Jc.r = 17.1 Hz), 150.0, 171.8 (d, Jc.r = 22.8
Hz); 'F NMR (100 MHz, CDCl;): § -163.8 (m, 1F, major diastereomer), -162.2 (m, 1F, minor
diastereomer); HRMS: [MH]" Calcd. for C,2H2sNOsF 370.1813; found: 370.1758.

(8)-4-benzyl-3-((R)-2-fluoro-2-phenylhexanoyl)-5,5-dimethyloxazolidin-2-one (2gk)

Purification was performed with hexane/ethyl acetate = 15/1 to provide 2gk as colorless oil, yield
85%, dr 95:5. "TH NMR (400 MHz, CDCl5): & 0.88 (t, J = 9.6 Hz, 3H), 1.18 (s, 3H), 1.28-1.32 (m,
4H), 1.39 (s, 3H), 2.08-2.21 (m, 1H), 2.25-2.50 (m, 1H), 2.81 (dd, J = 14.4, 9.6 Hz, 1H), 3.23 (dd,
J = 14.4, 4.0 Hz, 1H), 4.59 (dd, J = 9.6, 4.0 Hz, 1H), 7.24-7.48 (m, 10H); '*C NMR (100 Hz,
CDCl3): 6 13.8,22.2,22.6,25.1 (d, Jc.r = 2.6 Hz), 27.9, 34.7, 39.9 (d, Jc.r = 18.7 Hz), 64.7, 82.2,
99.2 (d, Jc.r = 154.5 Hz), 124.7, 124.8, 126.9, 128.0 (d, Jc.r = 5.1 Hz), 128.7, 129.1, 136.3, 137.2
(d, Jor=17.1 Hz), 150.0, 171.9 (d, Jc.r = 22.8 Hz); ’F NMR (100 MHz, CDCls): § -161.4 (m, 1F,
major diastereomer), -159.6 (m, 1F, minor diastereomer); HRMS: [MH]" Calcd. for C24H20NOsF
398.2126; found: 398.2135

(8)-4-benzyl-3-((R)-2-fluoro-2-methyl-5-(triisopropylsilyloxy)pentanoyl)-5,5-dimethyloxazolidin-
2-one (2g1)

Purification was performed with hexane/ethyl acetate = 18/1 to provide 2g as colorless oil, yield
52%, dr 90:10. '"H NMR (400 MHz, CDCls): § 0.95-1.05 (m, 21H), 1.28 (s, 3H), 1.31 (s, 3H),
1.42-1.55 (m, 1H), 1.58-1.70 (m, 4H), 1.90-2.05 (m, 1H), 2.20-2.37 (m, 1H), 2.84 (dd, J = 14.4,
9.6 Hz, 1H), 3.10 (dd, J = 14.4, 4.0 Hz, 1H), 3.63 (t, J = 6.4 Hz, 2H), 4.42 (dd, J = 9.6, 4.0 Hz,
1H), 7.19-7.24 (m, 5H); *C NMR (100 Hz, CDCl5): § 11.9, 18.0, 22.2, 22.4 (d, Jc.r = 24.1 Hz),
26.9 (d, Jc.r = 3.3 Hz), 28.0, 33.6 (d, Jc.r = 22.4 Hz), 35.2, 62.9, 65.4, 82.5, 97.7 (d, Jc.r = 184.6
Hz), 126.9, 128.7, 129.1, 136.6, 150.9, 172.7 (d, Jc.r = 26.8 Hz); '°F NMR (100 MHz, CDCl3): &
-148.8 (d, ] = 5.4 Hz, 1F, major diastereomer), -148.7 (m, 1F, minor diastereomer); 2*Si NMR (80
MHz, CDCls): § 12.5; [MH]" Calcd. for C27H4sNOsFSi 494.3096; found: 494.3079

(R)-5-((S)-4-benzyl-5,5-dimethyl-2-oxooxazolidin-3-yl)-4-fluoro-4-methyl-5-oxopentyl  pivalate
(2gm)

Purification was performed with hexane/ethyl acetate = 10/1 to provide 2gm as colorless oil, yield
82%, dr 94:6. 'H NMR (400 MHz, CDCl;): § 1.12 (s, 9H), 1.13 (s, 3H), 1.29 (s, 3H), 1.45-1.77 (s,
5H), 1.85-2.03 (m, 1H), 2.18-2.35 (m, 1H), 2.86 (dd, J = 14.4, 9.6 Hz, 1H), 3.10 (dd, J=14.4, 4.0
Hz, 1H), 3.99 (t, J = 6.4 Hz, 2H), 4.42 (dd, J = 9.6, 4.0 Hz, 1H), 7.10-7.29 (m, 5H); 3*C NMR
(100 Hz, CDCl3): & 22.1, 22.3 (d, Jc.r = 24.0 Hz), 22.7 (d, Jc.r = 3.8 Hz), 27.1, 27.9, 33.6 (d, Jc.r
= 22.6 Hz), 35.1, 38.7, 63.7, 65.3, 82.7, 97.3 (d, Jc.r = 185.3 Hz), 126.9, 128.6, 129.1, 136.5,
150.9, 172.2 (d, Jor = 26.6 Hz), 178.4; "F NMR (100 MHz, CDCl3): & -149.4 (m, 1F, major
diastereomer), -148.5 (m, 1F, minor diastereomer); [MH]" Calcd. for Cy;H3;FNOs 422.2343;
found: 422.2352.



(R)-5-((S)-4-benzyl-5,5-dimethyl-2-oxooxazolidin-3-yl)-4-fluoro-4-methyl-5-oxopentyl benzoate
(2gn)

Purification was performed with hexane/ethyl acetate = 12/1 to provide 2gn as colorless oil, yield
82%, dr 93:7. 'TH NMR (400 MHz, CDCl3): § 1.29 (s, 3H), 1.30 (s, 3H), 1.64-1.73 (m, 4H),
1.80-1.95 (m, 1H), 1.95-2.10 (m, 1H), 2.30-2.45 (m, 1H), 2.84 (dd, J = 14.4, 9.6 Hz, 1H), 3.09 (dd,
J =144, 4.0 Hz, 1H), 4.20-4.30 (m, 1H), 4.42 (dd, J = 9.6, 4.0 Hz, 1H),7.12-7.22 (m, 5H),
7.32-7.40 (m, 2H), 7.46-7.50 (m, 1H), 7.96-7.99 (m, 2H); '*C NMR (100 Hz, CDCl3): § 22.1, 22.3
(d, Jcr=23.9 Hz), 22.8 (d, Jc.r = 3.9 Hz), 27.9, 33.7 (d, Jc.r = 22.5), 35.1, 64.4, 65.3, 82.7, 97.3
(d, Jer=185.2 Hz), 126.9, 128.3, 128.6, 129.1, 129.5, 130.2, 132.9, 136.4, 150.9, 166.4, 172.2 (d,
Jer =26.6 Hz); "F NMR (100 MHz, CDCl;): & -149.5 (m, 1F, major diastereomer), -149.0 (m,
1F, minor diastereomer); [MH]" Caled. for C2sH20FNOs 442.2030; found: 422.2048.

5. Derivative of fluorinated product 2g, and 2g;

o (o]
n-Bu\%LNJLO LIBH, (30 eq)  n-Bu o
s eOH (3.0 eq) s
F Me :—\'Me Et,0,0°Ctor.t. F Me
n Me
Bn 65%
29, (R)-3a
dr93:7 er 93:7

(R)-3a was prepared according to the previously published procedure®. To a stirred solution of
2h, (0.6 mmol, 1.0 equiv, d.r. 93:7) in dry diethyl ether (5 ml) at 0 °C was added abs. methanol
(3.0 equiv) followed by solid LiBH4 (1.8 mmol, 3.0 equiv). The resulting mixture was stirred at
0 °C for 1 h then was allowed to warm to room temperature and stirred for additional one hour.
After completion of the reaction (monitored by TLC on silica gel using 20% diethyl ether in
hexane as eluent), the reaction was quenched by slow addition of water. The organic phase was
separated and the aqueous phase was extracted with diethyl ether (3x10 ml). The combined
organic phases were dried over anhydrous Na,SO4, concentrated under reduced pressure, and the
residue was purified by column chromatography (solvent gradient 0-10% diethyl ether in hexane)
providing (R)-3a in 65% yield (53 mg, 0.39 mmol) as a colourless oil."H NMR (400 MHz, CDCls):
5 0.83-0.87 (m, 3H), 1.12-1.32 (m, 7H), 1.50-1.64 (m, 2H), 1.85-1.98 (m, 1H), 3.42-3.58 (m, 2H);
3C NMR (100 Hz, CDCl3): § 13.9, 20.7 (d, Je.r = 24.3 Hz), 23.1, 25.5 (d, Jc.r = 6.1 Hz), 35.9 (d,
Jer=122.1Hz), 68.1 (d, Jo.r = 23.9 Hz), 97.7 (d, Jo.r = 165.7 Hz); 'F NMR (100 MHz, CDCl3):
8 -154.7 (m, 1F).

NO, O
| 0 NO,
O O |LiBH,(3.0e c
4(3.0eq) Ph
Ph \HLN/[{ MeOH (3.0 eq) Br (1.5 eq) ?(\0 X-ray crystal
3 0 F Me
F Me\“‘\\% Et,0,0°Ctort  py N (s eq)bgmAP (10 mol%) Br
Lh , rt.
2g; (R)-4
dr 97:3 65%

To a stirred solution of 2g; (0.4 mmol, 1.0 equiv, d.r. 97:3) in dry diethyl ether (5 ml) at 0 °C
was added abs. methanol (3.0 equiv) followed by solid LiBH4 (1.2 mmol, 3.0 equiv). The

resulting mixture was stirred at 0 °C for 1 h then was allowed to warm to room temperature and



stirred for additional one hour. After completion of the reaction (monitored by TLC on silica gel
using 20% diethyl ether in hexane as eluent), the reaction was quenched by slow addition of water.
The organic phase was separated and the aqueous phase was extracted with diethyl ether (3x10
ml). The combined organic phases were dried over anhydrous Na>SOs, concentrated under
reduced pressure to get the crude product without further purification. Add the crude product to a
dry flask containing solution of Et;N (5 eq), DMAP (0.1 eq) in DCM (5 ml), followed by adding
4-bromo-2-nitrobenzoyl chloride (1.5 eq). After completion of the reaction (monitored by TLC on
silica gel using 20% diethyl ether in hexane as eluent), the reaction was quenched by slow
addition of water. The organic phase was separated and the aqueous phase was extracted with
DCM (3x10 ml). The combined organic phases were dried over anhydrous Na>SQOj4, concentrated
under reduced pressure, and the residue was purified by column chromatography (solvent gradient
0-30% diethyl ether in hexane) providing (R)-4 in 65% yield as white solid. The produt was
recrystallized in pentane/ethyl acetate and affoeded colorless needles. 'H NMR (400 MHz,
CDCl3): 8 1.73 (d, J = 22.4 Hz, 3H), 4.42-4.65 (m, 2H), 7.30-7.42 (m, 5H), 7.50 (d, J = 8.0 Hz,
1H), 7.76 (dd, J = 8.0, 2.0 Hz, 1H), 7.99 (d, J = 2.0 Hz, 1H); *C NMR (100 Hz, CDCl3): & 23.5 (d,
Jer=24.5Hz), 71.0 (d, Jc.r =249 Hz), 95.2 (d, Jc.r = 175.9 Hz), 124.4 (d, Jc.r = 9.1 Hz), 125 .4,
126.0, 127.0, 128.2 (d, Jc.r = 1.0 Hz), 128.5 (d, Jc.r = 1.3 Hz), 131.3, 135.8, 140.5 (d, Jc.r=21.4
Hz), 148.8, 163.9; 'F NMR (100 MHz, CDCls): § -153.5 (m, 1F);

6. Screening for asymmetric catalytic formation of fluorinated acyclic quaternary
carbon center

Me  OTBS cat;ly&t) (20 mol%) o
— + "F" source 2C0; (6 eq) Me
solvent, rt Xp
n-Hex Xp n-Hex F
Xp
(0] 0] (0]
\ N N
*) N //< *y N J< ‘N //<
L° Lo~ L2
Ph Ph
A B C
Entry Xp F* catalyst Solvent T(°C) Yield(%) Ee(%)
1 A selectfluor quinine toluene rt 48 0
2 A NFSI quinine toluene 1t 58 15
3 A NFSI quinine CH3;CN It 50 25
4 A NFSI - CH3;CN 1t trace -
5 A NFSI (DHQ)PHAL CH3;CN -40°C to 1t 80 37
6 A NFSI (DHQ)2AQN CH3CN -40°C to 1t 65 25
7 B NFSI (DHQ):PHAL CH3:CN -40°C to rt 75 60
8 B NFSI (DHQ):AQN CH3CN -40°C to 1t 77 46
9 B NFSI (DHQ)2Pyr CH3;CN -40°C to 1t 74 31
10 B NFSI (DHQD).PHAL CH3;CN -40°C to 1t 75 23
11 B NFSI (DHQ).PHAL CH3(CH2)CN -40°C to 1t trace -
12 B NFSI (DHQ)PHAL hexane -40°C to rt trace -
13 C NFSI (DHQ):PHAL hexane -40°C to 1t 30 58

General procedure*: catalyst (20 mol%) and “F” source (1.2 equiv) in solvent (1.0 ml) were
stirred under nitrogen atmosphere at room temperature for 30 min. K>COs3 (6.0 equiv) was then



added to the solution, and the reaction mixture was stirred for 30 min at —40 °C. A solution of silyl
enol ether (0.1 mmol) in solvent (1.0 ml) was added to the catalyst solution. The reaction was
stirred at the temperature for 1 to 4 days while monitoring by TLC. The reaction was stopped by
addition of aqueous solution of 1IN HCI. The reaction mixture was then diluted with AcOEt,
washed with saturated aqueous sodium bicarbonate solution, brine, dried over Na>SO4 and the
solvent was evaporated under reduced pressure. The residue was purified by column
chromatography on silica gel eluting with Hexane/AcOE = 20/1. The ee of the product was
determined by chiral HPLC.

methyl benzyl(2-fluoro-2-methyloctanoyl)carbamate (2g,)

colorless oil (82%),'H NMR (400 MHz, CDCls): § 0.86 (t, J = 7.2 Hz, 3H), 0.92-1.05 (m, 1H),
1.10-1.35 (m, 7H), 1.60 (d, J = 20.8 Hz, 3H), 1.68-1.82 (m, 1H), 1.92-2.08 (m, 1H), 3.78 (s, 3H),
4.79 (s, 2H), 7.20-7.40 (m, 5H); '*C NMR (100 Hz, CDCls): § 14.0, 22.4, 22.8 (d, Jc.r = 3.5 Hz),
24.1 (d, Jc.r = 23.0 Hz), 29.1, 31.5, 40.1 (d, Jc.r = 22.5 Hz), 50.0, 53.9, 99.2 (d, Jc.r = 190.4 Hz),
127.6, 128.2, 128.4, 136.8, 155.9, 177.5 (d, Jcr = 24.8 Hz); "’F NMR (100 MHz, CDCl3): §
-155.5 (m, 1F); HPLC: (AD-H, Hexane/ iPrOH=99/1, 1.0 ml/ min, 254 nm) tR
(minor-isomer)=5.68 min, tR(major-isomer)=5.91 min (59% ee)
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8. X-ray crystallographic analysis data

(R)-4

Crystallographic data for the title structure (R)-4 have been deposited with the Cambridge

Crystallographic Data Centre, accession number CCDC 1574441.

Table 1. Crystal data and structure refinement for Marek135.

Identification code Marek135 (Jian Qiang Huang)
Empirical formula Cl16 HI3 Br F N O4



Formula weight 382.18

Temperature 293(2) K

Wavelength 0.71073 A

Crystal system, space group Orthorhombic, P 21212

Unit cell dimensions a=29.8490(2) A  alpha=90 deg.
b= 7.0020(2) A beta = 90 deg.
c= 7.6880(8) A gamma = 90 deg.

Volume 1606.81(17) A*3

Z, Calculated density 4, 1.580 Mg/m"3

Absorption coefficient 2.587 mm”-1

F(000) 768

Crystal size 0.33x0.24 x 0.18 mm

Theta range for data collection
Limiting indices

Reflections collected / unique
Completeness to theta = 24.38
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F*2

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

Absolute structure parameter
Largest diff. peak and hole

Table 2.

1.36 to 24.38 deg.
0<=h<=34, 0<=k<=8, 0<=I<=§
1551 /1551 [R(int) = 0.0720]
98.9 %
Semi-empirical from equivalents
0.6531 and 0.4623
Full-matrix least-squares on F*2
1551/0/129
1.122
R1=10.0485, wR2=0.1317
R1=10.0580, wR2 =0.1449
0.00
1.249 and -0.792 e.A"-3

Atomic coordinates ( x 10”4) and equivalent isotropic

displacement parameters (A2 x 1073) for shelxI.
U(eq) is defined as one third of the trace of the orthogonalized

Uij tensor.
X y Z U(eq)
Br(1) 4461(1) 2238(1) 7151(1) 60(1)
F(1) 6147(1) 8037(7) 396(5) 54(1)
o(1) 6230(2) 3545(12) 5714(8) 78(2)
0(2) 6311(2) 1486(10) 3692(9) 70(2)
0Q3) 5721(2) 2222(9) -430(6) 58(1)
04) 6045(2) 4340(8) 1346(6) 54(1)
N(1) 6083(2) 2554(10) 4562(7) 45(2)



Table 3.

C(1) 4861(2) 2396(10) 5260(9) 41(2)
C(2) 4696(2) 2360(10) 3580(10) 48(2)
C@3) 4993(2) 2476(10) 2184(8) 45(2)
C4) 5450(2) 2627(9) 2468(8) 37(1)
C(5) 5598(2) 2598(10) 4193(8) 36(1)
C(6) 5314(2) 2511(10) 5588(8) 41(2)
C(7) 5754(2) 2975(11) 965(9) 41(2)
C(8) 6367(2) 4861(12) 40(8) 49(2)
C) 6529(2) 6845(10) 480(9) 39(2)
C(10) 6709(2) 7068(11) 2329(8) 46(2)
c(11) 6861(2) 7486(11) -898(8) 40(2)
C(12) 6765(3) 9000(11) -2011(9) 51(2)
C(13) 7060(3) 9500(14) -3308(10) 59(2)
C(14) 7450(3) 8502(15) -3524(11) 63(2)
C(15) 7559(3) 7073(13) -2411(11) 60(2)
C(16) 7270(3) 6534(11) -1109(11) 51(2)
Bond lengths [A] and angles [deg] for shelxl.

Br(1)-C(1) 1.884(6)

F(1)-C(9) 1.415(8)

O(1)-N(1) 1.208(8)

O(2)-N(1) 1.213(8)

0(3)-C(7) 1.199(9)

O0#4)-C(7) 1.324(8)

0(4)-C(8) 1.439(8)

N(1)-C(5) 1.474(8)

C(1)-C(6) 1.377(9)

C(1)-C(2) 1.383(10)

C(2)-C(3) 1.394(10)

C(2)-H(2) 0.9300

C(3)-C4) 1.387(10)

C(3)-H(3) 0.9300

C4)-C(5) 1.398(9)

C4)-C(7) 1.488(9)

C(5)-C(6) 1.369(9)

C(6)-H(6) 0.9300

C(8)-C(9) 1.509(11)

C(8)-H(8A) 0.9700

C(8)-H(8B) 0.9700

C(9)-C(11) 1.518(9)



C(9)-C(10)
C(10)-H(10A)
C(10)-H(10B)
C(10)-H(10C)
C(11)-C(12)
C(11)-C(16)
C(12)-C(13)
C(12)-H(12)
C(13)-C(14)
C(13)-H(13)
C(14)-C(15)
C(14)-H(14)
C(15)-C(16)
C(15)-H(15)
C(16)-H(16)

C(7)-0(H-C(®)
O(1)-N(1)-0(2)
O(1)-N(1)-C(5)
O(2)-N(1)-C(5)
C(6)-C(1)-C(2)
C(6)-C(1)-Br(1)
C(2)-C(1)-Br(1)
C(1)-C(2)-C3)
C(1)-C(2)-H(2)
C(B3)-C(2)-H(2)
C(4)-C(3)-C(2)
C(4)-C(3)-H(3)
C(2)-C3)-HB3)
C(3)-C(4)-C(5)
C(3)-C(4)-C(7)
C(5)-C(4)-C(7)
C(6)-C(5)-C(4)
C(6)-C(5)-N(1)
C(4)-C(5)-N(1)
C(5)-C(6)-C(1)
C(5)-C(6)-H(6)
C(1)-C(6)-H(6)
0(3)-C(7)-0(4)
0(3)-C(N-C(4
OH-C(N-C4
O#H-C(®)-C(9)

0(4)-C(8)-H(8A)
C(9)-C(8)-H(8A)

1.528(9)
0.9600
0.9600
0.9600
1.392(10)
1.402(10)
1.375(11)
0.9300
1.369(13)
0.9300
1.355(13)
0.9300
1.373(11)
0.9300
0.9300

117.9(5)
123.6(6)
119.1(6)
117.3(6)
121.5(6)

118.9(5)

119.6(5)
119.4(6)
120.3
120.3
120.7(6)
119.7
119.7
117.3(6)
119.3(6)
123.2(6)
123.3(6)
117.1(5)
119.5(5)
117.8(6)
121.1
121.1
124.7(7)
124.9(6)
110.2(6)
106.9(6)
110.3
110.3



0(4)-C(8)-H(8B) 110.3

C(9)-C(8)-H(8B) 110.3
H(8A)-C(8)-H(8B) 108.6
F(1)-C(9)-C(8) 106.0(6)
F(1)-C(9)-C(11) 108.7(6)
C(8)-C(9)-C(11) 108.9(6)
F(1)-C(9)-C(10) 105.5(5)
C(8)-C(9)-C(10) 114.5(6)
C(11)-C(9)-C(10) 112.9(6)
C(9)-C(10)-H(10A) 109.5
C(9)-C(10)-H(10B) 109.5
H(10A)-C(10)-H(10B) 109.5
C(9)-C(10)-H(10C) 109.5
H(10A)-C(10)-H(10C) 109.5
H(10B)-C(10)-H(10C) 109.5
C(12)-C(11)-C(16) 118.0(6)
C(12)-C(11)-C(9) 121.3(6)
C(16)-C(11)-C(9) 120.6(6)
C(13)-C(12)-C(11) 120.5(8)
C(13)-C(12)-H(12) 119.7
C(11)-C(12)-H(12) 119.7
C(14)-C(13)-C(12) 120.2(8)
C(14)-C(13)-H(13) 119.9
C(12)-C(13)-H(13) 119.9
C(15)-C(14)-C(13) 120.3(7)
C(15)-C(14)-H(14) 119.9
C(13)-C(14)-H(14) 119.9
C(14)-C(15)-C(16) 120.8(8)
C(14)-C(15)-H(15) 119.6
C(16)-C(15)-H(15) 119.6
C(15)-C(16)-C(11) 120.1(8)
C(15)-C(16)-H(16) 120.0
C(11)-C(16)-H(16) 120.0

Table 4. Anisotropic displacement parameters (A*2 x 10"3) for shelxl.
The anisotropic displacement factor exponent takes the form:
2pi"2[hM2a*2 Ull +...+2hka*b*Ul2 ]

Ull U22 U33 U23 Ul3 Ul2




Br(1) 54(1) 64(1) 63(1) 0(1) 26(1) 2(1)
F(1) 40(2) 70(3) 50(2) 6(2) 2(2) 11(2)
o(1) 59(3) 125(6) 49(3) -32(4) -7(3) -19(4)
0(2) 43(3) 92(5) 74(4) -22(4) 2(3) 17(3)
0(3) 73(3) 63(4) 37(3) -8(3) 6(2) -193)
04) 70(3) 63(3) 28(2) -11(3) 15(2) -26(3)
N(1) 41(3) 63(4) 32(3) -53) 2(2) 0(3)
C(1) 40(3) 37(4) 46(3) -3(4) 13(3) 4(3)
C(2) 39(3) 42(4) 63(4) 34) 33) -1(3)
C@3) 49(4) 47(4) 39(3) 8(4) -6(3) 0(3)
C“) 48(3) 30(3) 31(3) 2(3) 0(3) -2(3)
C(5) 34(3) 37(3) 38(3) -6(3) -1(2) 2(3)
C(6) 52(4) 36(4) 35(3) -4(3) 2(3) 0(3)
C(7) 46(4) 42(4) 35(4) -1(3) -3(3) -7(3)
C(8) 55(5) 56(4) 36(4) -7(4) 15(3) -19(4)
C©) 37(3) 43(4) 36(3) 33) 2(3) 4(3)
C(10) 47(4) 54(4) 36(3) 1(4) -6(3) 2(3)
C(11) 37(3) 50(4) 33(3) 4(3) -4(2) -6(3)
C(12) 45(4) 56(4) 50(4) 12(4) -5(3) -8(3)
C(13) 54(5) 73(5) 51(4) 16(4) -4(4) -16(4)
C(14) 65(5) 75(6) 49(4) -4(5) 15(4) -32(5)
C(15) 51(4) 60(5) 68(5) -11(5) 20(4) -4(4)
C(16) 52(4) 43(4) 60(5) 0(4) 8(4) 5(3)
Table 5. Hydrogen coordinates ( x 10"4) and isotropic
displacement parameters (A2 x 10"3) for shelxI.
X y z U(eq)
H(2) 4389 2260 3383 57
H(3) 4883 2452 1052 54
H(6) 5423 2530 6721 49
H(8A) 6230 4846 -1104 59
H(8B) 6616 3970 44 59
H(10A) 6788 8379 2529 68
H(10B) 6970 6279 2471 68
H(10C) 6484 6685 3147 68
H(12) 6499 9678 -1877 61



H(13) 6994 10520 -4040
H(14) 7641 8805 -4437
H(15) 7832 6451 2531
H(16) 7347 5537 367

71
76
72
62

9. NMR spectra and HPLC spectra of fluorination products



hjq400

21000
20000
119000
118000
117000
116000
115000
114000
113000
112000
111000
110000
19000
13000
7000
16000
15000
4000
13000
2000
11000

O O QN OO N A <t OO — 0 IV~ AN OO enin O
o\ = <t N A — ANV T OO O WINMAN—IWn <fen SO
o — AN ON O DN MmN AaAANNANN OO0 o o= O
~ 0~ N enoen en —_——r - —_—_—_ o OO D O
\ /7 e '\n&%\'.\ﬁ\/
M
Fh
|
|
|
[
AL .
ﬂ 1l Iy I
~ N ~ AN ——= OV en O N 7o)
N = < S VoA X N
vy — o — — N — ANt NN \O
5 8.5 7.5 6.5 5.5 4.5 3.5 2.5 1.5 0.5

fl (ppm)

--1000


Lenono
新建图章


11000

9000

-8000

~7000

-6000

-5000

-4000

-3000

-2000

-1000

}-1000

0£L'ST
20€°LT
LE0 0€
S+0°7¢
SL9cc)

€50 59—

Nw@.oh/
ooo.whw
:m.hh\
9¢S 18

0CO'8TT~

8
S
!
9
L

9

hjq400

€L9T1
N@.wﬁw
98'871
86117
€89¢1/

CLYST—

OTBS

100

120

20

40

60

80

f1 (ppm)

160 140

180


Lenono
新建图章


hjq400

—22.233

32000
130000
128000
126000
124000
122000
120000
118000
116000
114000
112000
110000
18000

6000

4000

12000

2000

0

80

70

60

50

40

30 20 10 0
f1 (ppm)

-10 20 -30 40 -50 -60


Lenono
新建图章


o OO O O O O O O O o O O o O o
o O O O O O O O O O O O O o o o S
SO VN O N O N O nNn O n O n O n o O w
R T S <A AR D SR LI S LI N i A
PEL 0~ — =T 179
1280 |
:@.o% — - 1ce
b = [0Szl
5660 == 0T
SETT1— T — .
ys Ny 2 89°¢
€€’ - LT
2651/ RS
0S6'1 ~ -MV |
1L6'1 .
L8V TT / =L 660
PIST
€66'TT / =L 560
020°€ t
Y RAN P
==~ 001
1v6°¢/ f A
v =
m .410
5z <
| e
('S
6L0°L .
960°L - - cs |
90T'L
€TTL I

hjq400

0.5

1.5

2.5

3.5

6.5

7.5

8.5

9.5


Lenono
新建图章


9000
8000

~7000

6000
-5000
4000

-3000

-2000

-1000

1000

0L1'S~
LL6' S
SLODI
pLO'ST
57081
¢
7972

8TL ST
wmm.h%
OLL'LT

v9°'67
9L T¢
11 ze
169°€E

=

L

[€0°59—

Nw@.oh/
ooo.whw
:m.hh\
8CSI8

ST0'811
LTI
mmo.wﬁw
S¥8°8T1

L66'TET7
7€8°9¢1/

[ILPST—

hjq400

OTBES

100 80

120

40 20

60

f1 (ppm)

160 140

180


Lenono
新建图章


hjq400

—22.233

22000
21000
20000
119000
118000
117000
116000
115000
114000
113000
112000
111000
110000
19000
13000
7000
6000
15000
4000
13000
2000
11000

1000
2000


Lenono
新建图章


11000
-10000
9000

~7000

6000
5000
;4000
3000
2000
1000

_/£8000

680°L
LOT"L
091°L

LLT'L

681°L
vIicL
ced’L

6vCL

hjq400

T ////

-

OTES

5.0
f1 (ppm)

- 8¢ |

1.0

2.0

3.0

4.0

6.0

7.0

8.0

9.0


Lenono
新建图章


99T~ =
YOL ST— -
96C°LC
CE8'LT
6¢L°6C
658°6¢C
eSLIE
6L te

6C1 69—

Nwo.oh/
OQO.EN
:m.g\

vrST18

OTBES

cs6'eCl
£8L9CI
Noﬁwmq.
$688CI
0L 1¢El -
8L89¢I

€89 VS 1— -

hjq400

100 80

120

20

40

60

f1 (ppm)

160 140

180


Lenono
新建图章


hjq400

—21.503

-30000

25000

20000

-15000

-10000

-5000



Lenono
新建图章


OTBS

J\/DVA ~F 001 |
- |
= !

5.0

810°€ . -
L20°¢1; —~—l 5 |
c16°¢l B [

2.0 1.0

3.0

4.0

8.0 7.0 6.0
f1 (ppm)

9.0


Lenono
新建图章


24000
22000

20000
18000
16000
14000
12000
10000
8000
6000
4000

-2000

--2000

S

1SE'S-
oo
QS.E/
LS6'LI
6v9'TC
086'CC”,
ozL st
68T LT
8E8'LT
PI8'6C
LS8'6C
6TL 1€

CI1'S9—

mwo.on/
ooo.hhw
31 m.hh\
vCs 18

€8L7CCI
whn.cmﬁ/
m%.wmﬁw
9r8'8C1
916°1¢l
658°9¢1

9L9 VST —

hjq400

!

{

100

120

40 20

60

80

f1 (ppm)

160 140

180


Lenono
新建图章


hjq400

-55000

—
o0
2
—
I

-50000
;45000
;40000
;35000

;30000
;25000
;20000
;15000
;IOOOO
;5000

_-5000

60 55 50 45 40 35 30 25 20 15 10 5 0 -5 -15
f1 (ppm)


Lenono
新建图章


35000
-30000

25000

20000

-15000

-10000

-5000

Ut

900 Ly
0L
mmﬁ.ﬁ
mmﬁ.h/
[ST°LA
L81°L
b61 L]
90C'L]
atan

hjq400

—

LAl

ﬂf

Sr st f/ j JJ

—

OTBS

Ph

P

exaul
0T€ |
SEE

Wy

0¢l [
860 1
6’0 L

SO'I

./oqm_

ermqﬁ-

-18°01 |

879 |

5.0

1.0

2.0

3.0

4.0

8.0 7.0 6.0
f1 (ppm)

9.0


Lenono
新建图章


-80000

~70000

-60000
50000

-40000

-30000

20000
10000

068 v9—

mwo.oh/
ooo.hww
31 m.hh\

$S9°18

[L99T11
ah.mﬁ/
S¥9°9¢Cl
01¢8¢CI
[1S8CI
eS8l
L3L'8TCI
[C8°CEl
80L79¢1

g6v vl
869 VS 1—

hjq400

/_>:{IIITES{:I

—--10000

120 100

140

60 40 20

80

f1 (ppm)

160

180


Lenono
新建图章


hjq400

—22.643

-110000
;IOOOOO
;90000
;80000
;70000
;60000
;SOOOO
;40000
;30000
;20000
;10000
0

--10000


Lenono
新建图章


11000
-10000
9000
8000

~7000

-6000
5000

4000

-3000

-2000

QQOAMN .
or1°0
owhgv/

8¢8°0 —

968°0 o~
R R0y A
L68°0 N
¥76°0

L9670 X
002’1 N
€971 /F
0L

0rE'T

LEV'T J
0St'1

7681

9061 \
0161
026'1
6v6'1
9861
8661
110°C
LY1°T
SS1'C
9T
891
OLY'T
€0S'T1
1861

066'C /
910°¢:
$T0°€
116°¢
EQ.L
8€6°C
816°¢-
880°L
901" L1
91T L
6L

T

OTBS

ﬂM”I 001 B

Hnnmm-mvmw

4.5
f1 (ppm)

0.5

1.5

2.5

3.5

5.5

6.5

7.5

8.5

9.5


Lenono
新建图章


25000

20000

15000
-10000

-5000

GCE G
esse
o fiRa
PEOPT
SS6'LT~
20972~
vom.m&
IeL'st]
087'LT
65567
mwii
05/ 1€

L

eS1°69—
mw@.oh/
ooo.gw
SIELL
6CS18

Nﬁw.mﬁ/
onw.omﬁ/
mwo.wmﬁv
0r8'8¢CI
veo'1el
6v8°9¢1

069 vS1—

hjq400

OTES

140

200

20

60 40

80

110

170

f1 (ppm)


Lenono
新建图章


hjq400

OTBS

—21.560

-120000
;110000
;IOOOOO
;90000
;80000
;70000
;60000
;50000
;40000
;30000
;20000
;10000
0

—-10000


Lenono
新建图章


hjq400

23000
122000
21000
120000
119000
jf—18000

~0.148

117000
116000
115000
114000
113000
112000
111000
110000
9000
(3000
7000
6000
5000
4000
13000
12000
11000

- 1-1000
12000

1 1.00 —:;.n
| 463 4
6.26

8.5 7.5 6.5 5.5 4.5 3.5 2.5 1.5 0.5
f1 (ppm)


Lenono
新建图章


68L 17
999'77~
oL STk =
880°L7] —
b6 LT
920°0¢
CI°0¢
665 1€

T
|

96¢° 59—

mw@.oh/
ooc.whw
wﬁm.nh\
LIS18

%w.oﬁ
:95%

€1L°8C1 -
:w.wﬁ\ i
omiﬂ\

rC89¢l

006'vS1—

100 80 60 40 20
f1 (ppm)

120

140

hjq400

160

180


Lenono
新建图章


hjq400

180000
1170000
160000
150000
140000
130000
1120000
110000
1100000
190000
80000
170000
160000
50000
40000
30000
20000
110000
0
-10000

—21.142



Lenono
新建图章


5.0

€96°¢- 1 I
SL6'E ..M-m% -
L86°€ | I

1.0

2.0

3.0

4.0

f1 (ppm)

8.0 7.0 6.0

3.0


Lenono
新建图章


-35000

-30000

25000

20000

-15000

-10000

-5000

c0C 59—

Nw@.oh/
ooo.EN
L1 m.hh\
6¢518

[0€°LTT~
S$9°9Z1

Sm.wm%
098871~
P8 TE1
998°9¢1/

9GS v —

hjq400

—

80

100

20

40

60
f1 (ppm)

160 140 120

180


Lenono
新建图章


hjq400

—22.107

;110000
;IOOOOO
;90000

;80000

;70000

;60000

;SOOOO

;40000

;30000

;20000

;IOOOO

0

34

32

30

28

26 24 22 20

f1 (ppm)

18

16

~-10000


Lenono
新建图章


S 8 8 82 282 8 8 8 0 0 o o =
-}
-} -} () -} -} o -} -} -} -} -} -} S
g 4 xR L I 2SI IR oA
wmﬁow N— M..m 9T°€ |
€ST0 w vse |
. we |
G980~ a— - = 10°¢
$€6'07 Y ose -
PE6 Iy w N
ﬁmﬁ.NV Se— [€¢ |
6S1'C N = €01 |
G8I1°C
P18°C «
8¢ _—
=t z¢1
6v8°C ~ Awm
868°C
0T8 €y | -
0¢8'¢ 7 S -3 001
A%
Fsoor |

0 75 7.0 65 60 55 50 45 40 35 30 25 20

1.0 0.5

1.5

f1 (ppm)


Lenono
新建图章

Lenono
新建图章

Lenono
多边形线条

Lenono
多边形线条

Lenono
多边形线条

Lenono
多边形线条

Lenono
多边形线条


689'ST
9T 1
698°C€

998°59—

Nwo.oh/
ooo.hhw
31 m.hh\
SP818

r0C 0Cl
:um.omﬁ/
[59°9¢C1
oww.hN;.
8L6'LCI
! ﬁm.wmi\
969°8¢C1
vom.mmﬁ\
mvo.wmﬁ\
r69°0v1
0L ST —

hjq400

>:<|TE$D
PH%{I

9 80 70 60 50 40 30 20

f1 (ppm)

0

10

150 130 110

170


Lenono
新建图章

Lenono
新建图章

Lenono
多边形线条

Lenono
多边形线条

Lenono
多边形线条

Lenono
多边形线条

Lenono
多边形线条


hjq400

15000
14000
113000

OTES !
>=£L o 112000
¢ 11000
P S( 10000
19000
18000
7000
16000
15000
4000
13000
12000
11000

—22.812

1000
12000

75 65 55 45 35 25 15 5 0 -5 -15
f1 (ppm)


Lenono
新建图章


o OO O O O O O O O O O o
o OO O O O O O O O O O o O o O S
SO O O O O O O O O O O O O O O S
AN O 0 O T A © 0 O - a0 © © o o o ~
PP QAQAAQNAN A AT R T RN
9¢1°0— — - 9t
0LT07
TTL O i e
878°0~ — e — e
ﬁowc.\ @._u.m
60 996
6L1°C
wf.m/
01€°C T
=y SO'[
vSy'T Ny = 2V
8887 . N o nor L
w%.mk -
V6T ~ == 8Tl |
€€6'C
66L°€\
608'¢ S =< 001 |
b78°¢ i
Z€0°L
6€1°L
%:W ) I
PLU LN ==l
c61°L] s ]
€TL
WL
& GJ\D DJ\O
-
© /VA o /VA
| ¢
= rr.ﬁ e
g a £ &

2.0 1.0

3.0

4.0

5.0
f1 (ppm)

8.0 7.0 6.0

9.0



Lenono
新建图章

Lenono
新建图章

Lenono
多边形线条

Lenono
多边形线条

Lenono
多边形线条

Lenono
多边形线条


-10000
9000

8000
~7000
6000

-5000
-4000

-3000

-2000

-1000

-1000

SN
196'¢-

€TETI
61081
8T1° 1T
r89 YT
S€9°STf

[10¥°9¢
vmn.mm\

66L 59—
ch.oh/
ooo.hhw
:m.E\\
SI8I8

¢9¢°9C1
LES9CI
10L°9CI
moc.hmﬁ/
SLS8CI
mho.wmﬁw
hmh.wﬁ\
gm.mmﬁ\
r89°9¢1
91T°6¢1
LLESST—

hjq400

OTBS

e

J

80
f1 (ppm)

20

40

60

140 120 100

160


Lenono
新建图章

Lenono
新建图章

Lenono
多边形线条

Lenono
多边形线条

Lenono
多边形线条

Lenono
多边形线条

Lenono
多边形线条


—22.103

-20000
-19000
-18000
F17000
-16000
F15000
-14000
-13000
£12000
-11000
-10000
F9000
-3000
-7000
-6000
-5000
4000
-3000
F2000
-1000
0
1000

75

65

55

45

35

25

f1 (ppm)

15

-15

2000


Lenono
新建图章


hjq400

23000
> 122000
21000
20000
-19000

__\—ﬁ>_{iras -18000
et P B ety

/" 115000
P 114000
o 113000

o 112000
Ph 11000

%g -10000

9000
ps -3000
7000
6000
5000
4000
. 3000
) 2000

A, IRV »/Q&UUA’*@* ::(1)000

1
S 8 S88 285882 -1000
— — — o —

eSO ool S At e 3890100
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0



Lenono
新建图章

Lenono
新建图章

Lenono
多边形线条

Lenono
多边形线条

Lenono
多边形线条

Lenono
多边形线条


0597 —
c16'62 —
015 1€ \ X

908°7¢ |

OLLS9— -

Nwo.oh/
ooo.hhw =

. x4
LLELLY R

r818

Parey

GS1°6TI “

625 '9C1

1LL'9T] !
:

CIL'LTI
omc.wmﬁw -

SIL8CI
108°8CI

€6S°€E] \ w © o
69L°9¢1 \ m W/VA

LLY 6€T o
SETSST—

hjq400

0

10

90 80 70 60 50 40 30 20
f1 (ppm)

130 110

150

70


Lenono
新建图章

Lenono
新建图章

Lenono
多边形线条

Lenono
多边形线条

Lenono
多边形线条

Lenono
多边形线条

Lenono
多边形线条


hjq400

13000
17500
"“L_T}_{iTEE 7000
NNy 6500

‘ﬁ 16000

pH 15500
15000
4500
4000
13500
| 13000
12500
12000

1500
11000

1500
WMMWW;O
500
1000

—22.179



Lenono
新建图章


N\
o~
N
=
—
(
7
A
=

<
O
S
NG
OTBS

@\
(@\
Vo)
—
D S s f
il
p—
—
Q\

TIPSO f%g
Ph

8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0
f1 (ppm)

9.0


Lenono
新建图章


-40000

-35000

-30000

25000

20000

-15000

-10000

-5000

60C ¢—

€LOT]
A4\
vmm.:W
omo.wﬁ\
8y 'CC
969°G¢C
89C°LC
$E6'8¢

68C ¢
669°t¢

VIL €9\
€86'797
ch.ch/
OOQ.RN
SIELL
[LV'18

TTSLIT
8699C1
owm.wﬁw
96L°8T1

807°ZE1”
95.°9¢1/

SLOVST—

hjq400

OTBS

TIPSO

1l

|

N

100

120

20

40

60

f1 (ppm)

160 140

180


Lenono
新建图章


hjq400

—22.291

—12.378

;SOOOO
;45000
;40000
;35000
;30000
;25000
;20000
;15000
;IOOOO

-5000

65 55 45 35 25
f1 (ppm)

15

-15

—~-5000


Lenono
新建图章


OTBS

5.0

1.0

2.0

3.0

4.0

f1 (ppm)

8.0 7.0 6.0

9.0


Lenono
新建图章


ﬁa.hmw
NOm.hN\
moﬁ.mm\
m%.mm\

SL98¢

PhS 19
L0697
€89'9L
ooo.E/
SIELL
1SS T8

TE99IT
THL'9TI
m%.wﬁw
€8L°8T1

0TLTET
6591/

OLVST—

IS 8LI—

hjq400

OTBS

140

20

60 40

80

f1 (ppm)

110

170


Lenono
新建图章


hjq400

-110000

—22.657

-100000
90000
OTBS -80000

J—>:§* 0 |
. 70000

L3 |
>iﬂ% Pl %%{ -60000

;SOOOO
;40000
;30000
| ;20000
;IOOOO
1 R

--10000



Lenono
新建图章


[0y

OTES

I AbARLAL

Ak

~10°C

4.0

5.0

6.0

60 |
m\mﬁ.m I
Vo1 [
00 |

2.0 1.0

3.0

f1 (ppm)

8.0 7.0

9.0

10.5


Lenono
新建图章


200000
180000
160000
140000
120000
100000
80000
60000
40000
20000

tedatly
1ST8TI|
€768l

@E.wSN
hmm.mﬁ\
eSLCEl

CCLYS1—

609991 —

hjq400

OTBS

e —

--20000

100

20

40

160 140 120 80 60
f1 (ppm)

180


Lenono
新建图章


hjq400

1150000
1140000
1130000
1120000
OTBS 1110000
_f_;>:ihﬁgf 1100000
" -90000
180000
70000
160000
150000
40000
130000
120000
110000
0
10000

—22.701



Lenono
新建图章


9000

8000
~7000
6000

-5000

-4000

-3000

-2000

-1000

TTT LA
6£T L’

hjq400

3.0

|

05t

60°€ |

rhm.oﬁ ;

r LO'T |
”\ vO'l

- 50T |
- 1077 |

4.0
f1 (ppm)

- 00T |

- zIs |

1.0

2.0

5.0

6.0

7.0

8.0


Lenono
新建图章


S61°S¢
0€C’S¢C
996°LC
8493
665 9¢

¢€C89¢

Iy s9—

ch.wh/
ooo.hhﬂ
:m.g\
065°C8

ce896~
CLI'86

898°9CI~

!

S9O8CLT

811°6C1
S09'9¢1”

09605 1—

S09°TLI~
€L TLT.

hjq400

oo

100

160 140 120 80 60 40 20
f1 (ppm)

180


Lenono
新建图章


— O

c (ag) @\
S %

o0 o0

<t <t

— o

1 1

| |

o O
Bu
5] |
2 TR
bh
|

U T
<
(@) on
< o

-10000
;9000
;8000
;7000
;6000
;SOOO
;4000
;3000
;2000

-1000

--1000


Lenono
新建图章


11000

-10000

9000
;8000
-7000
6000

-5000

-4000

-3000

-2000

-1000

--1000

9180

907’1
%N.%
P8T 1

erel
9¢e’l
€91
8¢ 1
L6E]
6071
8¢Sl
[66°1
9r9°1
618’1
98’1
8L8'1
860°C
0S1°¢
LLTC
981°¢C
91C°C
618°C
(44 ¢
123 X4%
8L8 '
780°¢
€60 ¢
611°¢
6C1 ¢
SOv' v
STy v

mmv.i

65t
€or'L
6L1'L
P8I L
061°L

L8LO
vow.oW

£TTL
BT L

/

s //K/

S

|

L

-S0T |

—89°¢ |

5.0
f1 (ppm)

1.0

2.0

3.0

4.0

6.0

7.0

8.0

9.0


Lenono
新建图章


SIELL
mwm.mw\

$98°96~
80L'86"

100

20

60 40

80

f1 (ppm)

120

€88°9T1~
899°8T1-7 -
621621

1€9°9¢1”

896051 — o -
o= | )

€€9TLIA
106CLT7

hjq400

160 140

180



Lenono
新建图章


CUSVN \O N
C S 3
T 3 4000
| |
3500
o O _
”'HE’”%H\D < 3000
F Ve |
' 2500
2000
11500
11000
JJ 500
T 0
-144.5 -145.5 -146.5 -147.5 -148.5 -149.5 -150.5

f1 (ppm)


Lenono
新建图章


col’L
9¢C’L
LYCL

hjq400

r

\
/

l

B

0T -

—98°¢ L

7.0 6.0 5.0 4.0
f1 (ppm)

8.0

9.0


Lenono
新建图章


________________________________

16L°L
$00 1
Nvm.ﬁ/
L1S'TT
LIT'€T
ES1ET
5908
6L7 6T \
p9S1¢€
SH0'SE
1S
697S¢

1 1T 11

8C9°69—

mw@.ch/
ooo.hhﬂ
31 m.nh\
SYes

01001~
296101

S68°971~
90L'SCI-T
780°6C1

00L°9¢T~

0C0°IST—

LYOTLIA
p1ETLTY

hjq400

9 80 70 60 50 40 30 20

f1 (ppm)

10

150 130 110

170


Lenono
新建图章


hjq400

1600
1500
1400
o O I

1 1300

n-Hex%N 0 1200
AT |
'S 1100

11000
1900
1800
700
1600
1500
400
. 1300
1200
1100

—-156.278

-100
200

115 125 135 -145 -155 165 175 -185
f1 (ppm)


Lenono
新建图章


Date 28~ C:\Chem32\1\Data\JQH\303806-2.D

QO\;-XCha,

St VA : 303806-2
g crator - SYSTEM
Location : 20
Injection Date : 12/28/2016 8:46:52 AM
Acq-. Method : DEF_LC.M
Analysis Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed : 8/31/2017 9:52:09 AM by SYSTEM
(modified after loading)
Sample Info : ad-h
96
0.5 ml.min
Additional Info : Peak(s) manually integrated
VWD1 A, Wavelength=250 nm (JQH\303806-2.D)
mAU ] 2
400 5
: —
350 -
300
250
200
150
100
7 [92]
] 8
1 2
507,
0
05 075 10 1025 105 1075 1 1125 15 1175 min
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WD1 A, Wavelength=250 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

e e |--------- |- |-------- |
1 10.053 BV 0.1660 559.56885 51.00288 10.2229

2 10.749 VB 0.1885 4914.08545 402.26038 89.7771

Totals : 5473.65430 453.26326

HPLC_1260 8/31/2017 9:52:19 AM SYSTEM Page 1 of 2


http://www.tracker-software.com/buy-now
http://www.tracker-software.com/buy-now
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Data File C:\HPCHEM\1\DATA\HJQ\304307-5.D Sample Name: 304307-5
oD
99% Hexane
1 ml/min
D406821 large scale
Injection Date : 9/14/2016 9:31:48 PM
Sample Name : 304307-5 Location : Vial 1
Acq. Operator : jiangianghuang
Inj Volume - 5 ul
Acg. Method > C:\HPCHEM\1\METHODS\ZACK.M
Last changed : 9/14/2016 9:32:01 PM by jiangianghuang
(modified after loading)
Analysis Method : C:\HPCHEM\1\METHODS\ZACK.M
Last changed : 9/26/2016 2:02:36 PM by Kumar
DADL1 A, Sig=254,4 Ref=360,100 (HJQ\304307-5.D)
mAU | 5
120 9]
1 MN° O
100 |
: u \-ﬁ'
Ph
60
40
o
] 3
7 [ee]
20
o |
0 é 1‘0 1‘5 2‘0 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Sample Amount 1.00000 [ng/ul] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
1 7.654 BV 0.2581 2142.07593 127.44568 83.1714
2 8.080 vB 0.2432 433.41922 26.16926 16.8286
Totals : 2575.49515 153.61494
Results obtained with enhanced integrator!
*** End of Report ***
Agilent 1100 11/7/2016 11:37:41 AM Longyang Dian Page 1 of 1
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Data File C:\HPCHEM\1\DATA\HJQ\303603-2.D

oD

99% Hexane

1 ml/min

D406821 large scale

Sample Name: 303603-2

Injection Date : 9/14/2016 9:47:08 PM

Sample Name : 303603-2 Location : Vial 2
Acq. Operator : jiangianghuang

Inj Volume - 5 ul
Acq. Method : C:\HPCHEM\1\METHODS\ZACK .M
Last changed : 9/14/2016 9:32:01 PM by jiangianghuang

(modified after loading)
Analysis Method : C:\HPCHEM\1\METHODS\ZACK.M

Last changed : 9/26/2016 2:02:36 PM by Kumar
DADL1 A, Sig=254,4 Ref=360,100 (HJQ\303603-2.D)
mAU | 3
il D D
40
: n-Bu ,!-L\
| ¥~ N7 "0
— F* n-Hex
30 =
] h
20
1 @
10 Q
| N~
07
0 é 1‘0 1‘5 2‘0 min
Area Percent Report
Sorted By o Signal
Multiplier o 1.0000
Dilution : 1.0000
Sample Amount o 1.00000 [ng/ul] (not used in calc.)
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
1 7.665 BV 0.2179 114.22311 8.03265 13.4324
2 8.088 VB 0.2446 736.13391 45.54849 86.5676
Totals : 850.35702 53.58115
Results obtained with enhanced integrator!
*** End of Report ***
Agilent 1100 11/7/2016 11:38:37 AM Longyang Dian Page 1 of 1
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: SYSTEM
Location : 11
2/26/2017 11:29:00 AM
DEF_LC.M
C:\Chem32\1\Methods\DEF _LC.M
9/6/2017 1:28:58 PM by SYSTEM
(modified after loading)
Sample Info : ad-h ql046 add
99/1
1

Injection Date
Acq-. Method
Analysis Method
Last changed

Additional Info : Peak(s) manually integrated

VWD1 A, Wavelength=250 nm (JQH\701501-cf15.D)
mAU |
80
70
60
50 |
40|
30
20
10
0-
— — — ‘ — — — — — —
5.7 5.8 5.9 6 6.1 6.2 6.3 6.4 6.5 min
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: WD1 A, Wavelength=250 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

o R |--------- |- |-------- |
1 5.895 MM 0.1303 703.70343 89.99191 49.2498

2 6.180 MM 0.1390 725.14276 86.97044 50.7502

Totals : 1428.84619 176.96235

HPLC_1260 9/6/2017 1:29:04 PM SYSTEM Page 1 of 2


http://www.tracker-software.com/buy-now
http://www.tracker-software.com/buy-now
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SYSTEM
Location : 13
Injection Date : 1/8/2017 11:09:20 AM
Acq-. Method : DEF_LC.M
Analysis Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed : 9/6/2017 1:25:10 PM by SYSTEM
(modified after loading)
Sample Info : ad-h
99
1.0
Additional Info : Peak(s) manually integrated
VWD1 A, Wavelength=250 nm (JQH\701103-5.D)
mAU 7]
] o O
60 H /.L
| ex
] - N™ "OMe
50 F‘:“ e )
] Ph
40
30 7 rbrb'b
| S
()] %
i S &
20 g
10
0 ;77777777i£ — 44‘» " -
55 56 57 58 59 6 6.1 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WD1 A, Wavelength=250 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
] B |----1----——- |- |- |-—---——- |
1 5.679 MM 0.1104 123.33300 18.62747 20.4516
2 5.914 WM 0.1202 479.71408 66.49714 79.5484
Totals : 603.04708 85.12461
HPLC_1260 9/6/2017 1:25:13 PM SYSTEM Page 1 of 2


http://www.tracker-software.com/buy-now
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	30500104-Si

	1hf
	30330401-h
	30330402-c
	30330404-SiSi

	1hg
	30420201-H
	30420202-C
	30420204-Si

	1hh
	1hh
	30390201-H
	30390102-C
	30390104-SiSi

	30390104-SiSi

	1hi
	50990301-H
	50990302-C
	50990304-SI

	1hj
	50990102-H
	50990102-C
	50990104-Si-chuli

	1hk
	50990401-H
	50990202-C
	50990404-Si

	1hl
	30410101-H
	30410102-C
	30410104-SiSiSi

	1hm
	30460101-H
	30460102-C
	30460104-Si

	1hn
	30480301-H
	30480302-C
	30480304-Si

	2ha
	30160501-H
	30160502-C
	3016054-F

	2hb
	30360601-H
	30360602-C
	30360744-F

	2hc
	30380601-H
	30380502-C
	30380504-F
	303806-2-2hc

	2hd
	30430701-H
	30430702-C
	30430704-F
	304307-5-2hd

	2he
	30500501-H
	30500501-H-larger
	30500502-C
	30500504-F

	2hf
	30360301-H
	30360302-C
	30360304-F
	303603-2-2he

	2hg
	30450701-H
	30450702-C
	30450704-F

	2hh
	30390501-H
	30390502-C
	30390504-F

	2hi
	30470801-H
	30470802-C
	30470804-F

	2hj
	308302-H
	308302-C
	308302-F

	2hk
	306302-H
	306302-C
	306302-F

	2hl
	30410401-H
	30450522-C
	30450544-F
	30450555-Si

	2hm
	30460201-H
	30460202-C
	30460204-F

	2hn
	30480601-H
	30480602-C
	30480604-F

	2ho
	2ho
	70150101-H
	701501-2-c
	701501-4-F

	701501-cf15
	701103-5


	4
	60880401-H
	60880402-C
	60880402-F


	R-3a
	30320201-H
	30320202-C
	30320204-F





