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S2. General comments

Commercially available phenols and solvents were purchased from Aldrich or TCI, and
used without further purification. The palladium precursors and bases were purchased
from Aldrich. Phosphoramidites L1, L3-L6, L8-L12 were purchased from Aldrich or
Strem; L2! and L72 were prepared according to previously reported procedures. All
racemic allylic aryl ethers compounds were made using (rac)-L1. *H NMR, *C NMR,
19F NMR spectra were recorded at room temperature on a Bruker AV-400 or AV-500
spectrometer and referenced to the residual deuterated solvent signals. All reported NMR
values are given in parts per million (ppm). FT-IR measurements were carried out on a
Bruker Optics FTIR Alpha spectrometer. Chiral high-performance liquid
chromatography (HPLC) analysis, Mass spectrometric analyses and X-ray diffraction
studies were performed by the Research Support Group at ICIQ.

S2. Typical procedure for the preparation of cyclic vinyl-carbonates

)
0 i) vinyl-MgBr >\\0
)K/OH ——F> O /
R ii) triphosgene

R

The vinyl-carbonates can be easily prepared according to a previous reported procedure
with minor modifications.® To a solution of the respective hydroxy methyl ketone (5
mmol, 1 equiv) in THF (20 mL) was added vinyl magnesium bromide (1.0 M in THF, 2.5
equiv) at 0 °C. The reaction was stirred under an N2 atmosphere at room temperature for
2 h. The reaction mixture was then quenched with saturated aqueous NH4Cl, and extracted
with EtOAc. The combined organic layers were dried over anhydrous Naz2SOa, filtered
and concentrated affording a light yellow oil. To a solution of the latter in CH2Cl2 (30 mL)
was added pyridine (20 mmol, 4 equiv) and triphosgene (2.5 mmol, 0.5 equiv) at 0 °C.
The reaction was stirred under an N2atmosphere at room temperature for 2 h. The reaction
mixture was then quenched with saturated aqueous NH4Cl, washed with H20, and
extracted with CH2Cl2. The combined organic layers were dried over anhydrous Na2SOs4,
filtered and concentrated. The residue was purified by flash chromatography on silica to
afford the corresponding carbonate.
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S3. Typical procedure for the formation of branched aryl ethers

PhO_ Ph ~

O C52CO3 (3 equiV.) /P_N
OM + PhOH Ho\)/,,,// 0 }Me
SO

Ph

o OO Ph_
Pd]/L1 -,
>¥ [Pd] o —Me

L1

Carbonate (0.2 mmol, 0.038, 1 equiv) was combined with Pdx(dba)s;-CHCIs (0.0041 g,
2.0 mol%), L1 (0.0086 g, 8.0 mol%) and phenol (0.0282 g, 1.5 equiv) in THF (0.30 mL)
at room temperature in air. The reaction mixture was stirred at 0 °C for 36 h, after which
the reaction mixture was mixed with 15 mL CH2Cl> and then washed with NaOH (0.1 N,
2 x 5 mL), brine (10 mL), dried (MgSOs), filtered and the solvent was removed in vacuo.
The residue was subjected to flash column chromatography and the pure product was
isolated (40.8 mg, 85%) (Hexane : EA =50 : 1, Rf=0.15). The ee values were determined
by HPLC equipped with a chiral column.

S3. Typical procedure for the formation of linear aryl ethers.

[Pd] (2 mol%),
Q L12 (8 mol%) Ph
~
>¥0 y Cs,CO5 B equiv) ~ HOT\__ / OPh P
o\/%/ + PhOH Il’h

-Co, Ph
Ph L12

Carbonate (0.2 mmol, 0.038, 1 equiv) was combined with Pdx(dba)s;-CHCIs (0.0041 g,
2.0 mol%), L12 (0.0043 g, 8.0 mol%) and phenol (0.0282 g, 1.5 equiv) in THF (0.20 mL)
at room temperature in air. The reaction mixture was stirred at room temperature for 12
h. Once the reaction had finished, the reaction mixture was purified by flash column
chromatography (Hexane : EA =10 : 1, R¢= 0.2) and the pure product was isolated (45.5
mg, 95%).
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S4: Typical procedure for the formation of 2a at a 1.1 mmol scale.

Ph
0 [Pd]/L1 OO “—M
>0 Cs,CO; (3 equi PhO_  Ph Ovpn|
,CO5 (3 equiv.) _P—N
o} / + phoH HO\)/,,,,/ o >,Me
SO

Ph
A 2a L1

Vinyl cyclic carbonate A (1.1 mmol, 0.209 g, 1 equiv) was combined with
Pdz(dba)z-CHCIz (0.0226 g, 2.0 mol %), L1 (0.0473 g, 8.0 mol %) and phenol (0.1551 g,
1.5 equiv) in THF (1.65 mL) at rt open to air. The reaction mixture was stirred at 0 °C for
36 h, after which the reaction mixture was mixed with 30 mL of CH.Cl, and then washed
with NaOH (0.1 M, 2 x 10 mL), brine (10 mL), dried over MgSO4 and filtered. The
solvent was removed in vacuo. The residue was subjected to flash column
chromatography (Hexane : EA =50 : 1, R¢= 0.15), and the pure product 2a was isolated
(213.5 mg, 81%) with an er of 95:5 as determined by HPLC equipped with a chiral
column).

Cf. Scheme 3 in the main text: scale 0.20 mmol, yield of 2a is 85%, er = 95:5.
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S5. IR, NMR spectra, HRMS and HPLC results

2a
N\
L0
Ph

Scale: 0.2 mmol; isolated 40.8 mg (85% vyield), light yellow oil, Hexane : EA =50 : 1, R¢
=0.15

1H NMR spectrum (CDCls)
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IH NMR (400 MHz, CDCls) § 7.50 — 7.43 (m, 2H), 7.40 — 7.33 (m, 2H), 7.33 — 7.27 (m,
1H), 7.17 — 7.07 (m, 2H), 6.88 (t, J = 7.4 Hz, 1H), 6.39 (dd, J = 17.5, 11.1 Hz, 1H), 5.51
(dd, J = 11.2, 1.0 Hz, 1H), 5.44 (dd, J = 17.5, 1.0 Hz, 1H), 3.97 — 3.81 (m, 2H), 2.06 (dd,
J=75,6.3 Hz, 1H).
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13C NMR spectrum (CDCls)
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13C NMR (101 MHz, CDCls) § 155.15, 139.86, 135.57, 128.86, 128.68, 127.97, 126.88,
121.44,119.82, 119.67, 84.90, 70.48.

IR spectrum (neat)
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HRMS (ESI+, MeOH): m/z calcd. 263.1043 (M + Na)*, found: 263.1043.
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HPLC conditions: Chiralpak 1A 250 x 4.6 mm, 5 um, Hex/MTBE = 80 : 20, 1 mL/min;
95:5er; [a]3°=-56.03 (c = 0.12, CHCls). (Hex: hexane; MTBE: methyl tert-butyl ether)

2dditional Info : Peak(s) manually integrated
DAD1 A, Sig=210,10 Ref=off (CACHEM32WM\DATARZO1 TKLEIWINUXINDGS-069UCIN06E-2-FINAL_I1A_HEX-MTBE_20.D)
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————————— e e s e
1 12.279% BB 0.3362 2.2425%=4 $54.30103 50.17538
2 14.337 BB 0.4587 2.22687=4 €86.01563 4%9.8242

Additional Info : Peak(s) manually integrated
DAD1T A, Sig=210,10 Ref=off (CACHEM32\TDATAZDT 7T HKLEJWCINKINT27-1 38 AINT27-3_|A_HexMTBUE_20,0)
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Peak RetTime Type Width Area Height
# [min] [min] [mAU*s] [mAU] %

| PSR | === | -==m-=- |=xxmmemme |- | -emeeee |
1 12.691 BV ©0.3372 2723.81982 118.92472 4.8827
2 14.471 VB ©.5383 5.30613e4 1393.40503 95.1173
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Scale: 0.2 mmol; isolated 43.5 mg (86% yield), light yellow oil, Hexane : EA =50: 1, R¢
=0.15

Me

H NMR spectrum (CDCls)
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IH NMR (400 MHz, CDCls) § 7.49 — 7.43 (m, 2H), 7.39 — 7.33 (m, 2H), 7.33 — 7.27 (m,
1H), 6.92 (d, J = 8.7 Hz, 2H), 6.64 (d, J = 8.6 Hz, 2H), 6.35 (dd, J = 17.5, 11.1 Hz, 1H),
5.49 (d, J = 11.1 Hz, 1H), 5.43 (d, J = 17.5 Hz, 1H), 3.96 — 3.82 (m, 2H), 2.22 (s, 3H),

2.08 (t, J = 6.8 Hz, 1H).
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13C NMR spectrum (CDCls)
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13C NMR (101 MHz, CDCls) & 152.84, 140.06, 135.88, 130.85, 129.38, 128.62, 127.90,
126.92, 119.81, 119.49, 84.77, 70.15, 20.62.

IR spectrum (neat)
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HRMS (ESI+, MeOH): m/z calcd. 277.1199 (M + Na)*, found: 277.1197.
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HPLC conditions: Chiralpak IC 250 x 4.6 mm, 5 um, Hex/MTBE = 80 : 20, 1 mL/min;
94 : 6 er; [a]3>=—-46.21 (c = 0.11, CHCl5).

DADT B, Sig=254, 10 Red=oif (COCHEMZ AT DAT AZTT T ELE T I REPETICIONESCLINDEE-T_TC_Hene MITEE_20_T210
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2 14.986 BB 0.3924 228.30615 8.63555 49.8084
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1 13.245 BV 0.2856 2154.69971 115.53063 6.2254
2 14.168 VV R 0.3901 3.24567e4 1275.29614 93.774¢
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Scale: 0.2 mmol; isolated 37.0 mg (59% vyield), light yellow solid, Hexane : EA=50:1,
R¢=0.15

H NMR spectrum (CDCls)
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IH NMR (400 MHz, CDCls) & 7.53 — 7.46 (m, 4H), 7.43 — 7.36 (m, 5H), 7.36 — 7.26 (m,
3H), 6.88 — 6.76 (m, 2H), 6.44 (dd, J = 17.5, 11.1 Hz, 1H), 5.55 (dd, J = 11.2, 1.0 Hz,
1H), 5.50 (dd, J = 17.5, 1.0 Hz, 1H), 4.00 — 3.85 (m, 2H), 2.12 (s, 1H).
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13C NMR spectrum (CDCls)
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13C NMR (101 MHz, CDCls) & 154.73, 140.74, 139.76, 135.45, 134.30, 128.78, 128.73,
128.02, 127.49, 126.87, 126.82, 126.80, 119.94, 119.81, 85.04, 70.56.

IR spectrum (neat)
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HRMS (ESI+, MeOH): m/z calcd. 339.1356 (M + Na)*, found: 339.1365.
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HPLC conditions: Chiralpak IC 250 x 4.6 mm, 5 um, Hex/MTBE = 80 : 20, 1 mL/min;
87 : 13 er; [a]Z® =—44.09 (c = 0.10, CHCI).

Zdditional Info

: Peak(s) manually integrated
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Scale: 0.2 mmol; isolated 47.9 mg (81% yield), light yellow oil, Hexane : EA =50: 1, R¢
=0.15

H NMR spectrum (CDCls)
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IH NMR (400 MHz, CDCls) & 7.50 — 7.45 (m, 2H), 7.39 — 7.34 (m, 2H), 7.33 — 7.28 (m,
1H), 7.15 — 7.09 (m, 2H), 6.69 — 6.63 (M, 2H), 6.35 (dd, J = 17.5, 11.2 Hz, 1H), 5.49 (dd,
J=11.1, 1.0 Hz, 1H), 5.44 (dd, J = 17.5, 1.1 Hz, 1H), 3.98 — 3.81 (m, 2H), 1.24 (s, 9H).
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13C NMR spectrum (CDCls)
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13C NMR (101 MHz, CDCls) § 152.70, 144.14, 140.20, 135.97, 128.62, 127.87, 126.90,
125.68, 119.45, 119.24, 84.70, 70.06, 34.19, 31.59.

IR spectrum (neat)
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HRMS (ESI+, MeOH): m/z calcd. 319.1669 (M + Na)*, found: 319.1668.
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HPLC conditions: Chiralpak 1A 250 x 4.6 mm, 5 um, Hex/MTBE =80 : 20, 1 mL/min;
93: 7er; [a]3®> =—31.72 (c = 0.10, CHCls).

Zdditional Info Peak(s) manually integrated

DAD1 A, Sig=210,10 Ref=off (CA\CHEM3I2\T\DATAROT NKLEI\XINUXINOG5-06T-076XJINOGT-1_IA_Hex-MTBE_20.D)
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=== e | == | === | === I
1 11.09% vw R 0.3155 3.57627e4 1657.73132 49.4024
2 13.111 vB 0.4991 3.6627%=4 1054.78235 50.597
Additional Info : Peak(s) manually integrated
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1 11.277 BB 0.3170 2191.47070 101.87803 7.0105
2 13.256 BB 0.5803 2.90682e4 721.05310 52.9895
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Scale: 0.2 mmol; isolated 45.5 mg (85% yield), light yellow oil, Hexane : EA =50: 1, R¢
=0.15

1H NMR spectrum (CDCls)
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IH NMR (400 MHz, CDCls) § 7.52 — 7.43 (m, 2H), 7.40 — 7.28 (m, 3H), 6.75 — 6.63 (m,
4H), 6.27 (dd, J = 17.6, 11.1 Hz, 1H), 5.48 (dd, J = 11.1, 1.1 Hz, 1H), 5.42 (dd, J = 17.6,

1.1 Hz, 1H), 3.99 — 3.81 (m, 2H), 3.72 (s, 3H), 2.04 (t, J = 6.7 Hz, 1H).
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'H NMR spectrum (CDCls)

— 154.58
— 148.75
—140.14
— 136.36
—84.98
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77.16 CDCI3
76.84 CDCI3
—69.27
55.64
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13C NMR (101 MHz, CDCls) § 154.58, 148.75, 140.14, 136.36, 128.59, 127.96, 127.07,
121.47, 119.33, 114.02, 84.98, 69.27, 55.64.

IR spectrum (neat)
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HRMS (ESI+, MeOH): m/z calcd. 293.1148 (M + Na)*, found: 293.1155.

518



HPLC conditions: Chiralpak 1A 250 x 4.6 mm, 5 um, Hex/IPA =98 : 2, 1 mL/min; 96 :
4er; [a]3® =-39.25 (c = 0.11, CHClIs).

Additional Info : Peakis) manually integrated
DD A, Sig=210,10 Ref=off (CACHEMEZ\TDAT A2DTTELELIMNBEPETICIONES UMD 1_1A_Hex-1PA_2 D40
mALl o -
160 F .

] | |
140+ | ||
120 || ||
* i
g0

] i

B0 fi | ‘ f |

i i |
4] i | | I |

|

] F Pl |

i II I | | |

2 fo |I | | |

] [ .

i f ! \ I| (. \

- 1 i

0 _,JILJ L _/f l\___ / 'T'I \
4 - Y — —= e S -
5 R R R "S-
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

e | === == | === |- |- |

1 23.535 BV 0.5443 6552.61328 173.61475 49.6331

2 25.371 VB 0.5925 6649.49854 161.46825 50.3669

Additional Info : Peak{s) manually integrated

DAD1 B, Sig=254,10 Ref=afl (CACHEMZZ\DATAZIH NCHROMT AE @8=T=201TU0IN131-3_|A HexdPA 2D}
AL [~
m 5\: m
40 ﬁ
|
o) :H
10 ' I 9
| =
| [ N
| FA
[+] S— . | T o :_'
T T T T T L L
5 4] 15 20 &3 =i
Peak RetTime Type MWidih Area Height Area
# [min] [mim] [mAL*s ] [ AL x

1 23.282 BB @.5328 20862.570887 55.96486 95.8979
2 25.345 BB 8,4544 HE, 22784 2.53289 4.1821
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Scale: 0.2 mmol; isolated 39.0 mg (76% yield), light yellow oil, Hexane : EA=50: 1, R¢
=0.15

H NMR spectrum (CDCls)
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IH NMR (400 MHz, CDCls) & 7.48 — 7.42 (m, 2H), 7.40 — 7.34 (m, 2H), 7.34 — 7.29 (m,
1H), 6.84 — 6.77 (m, 2H), 6.73 — 6.66 (M, 2H), 6.31 (dd, J = 17.5, 11.1 Hz, 1H), 5.51 (dd,
J=11.1,1.0 Hz, 1H), 5.43 (dd, J = 17.5, 1.0 Hz, 1H), 3.98 — 3.80 (m, 2H), 2.02 (s, 1H).
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13C NMR spectrum (CDCls)
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13C NMR (101 MHz, CDCls) § 158.98, 156.60, 151.06, 151.03, 139.60, 135.67, 128.72,
128.13, 126.98, 121.30, 121.22, 119.74, 115.43, 115.20, 85.24, 69.80.
1F NMR spectrum (CDCls)
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19F NMR (376 MHz, CDCl3) § -122.74 (tt, J = 8.5, 4.6 Hz).
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IR spectrum (neat)
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Wavenumber cm-1

HRMS (ESI+, MeOH): m/z calcd. 281.0948 (M + Na)*, found: 281.0942.
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HPLC conditions: Chiralpak IC 250 x 4.6 mm, 5 um, Hex/MTBE = 80 : 20, 1 mL/min;
95 : 5er; [a]4®> =—44.70 (c = 0.10, CHCls).

Additional Info : Peakis) manually Integrated
DAD1 B, Sig=254, 10 Ref=off {CICHEM3Z\ T\ DATA2D1NKLELINLMREPETICIONESCLMITE-2_IC HexMTBE_20 03.00
mAll ] 2
¥ f
] B
30+ =
2] |
20 |
15.] |
10 | ||
] L1
5 | |
4 i ]
: I| I. lI l"
I I g B PN . _
8§ M - 48 " . E
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU) %
=== |- |====] === | =======—— === | === |
1 10.600 BV 0.2653 610.44183 34.69475 50.4617
2 11.574 VB 0.3260 599.27106 27.73917 49.5383
bdditional Info : Peakis) manually integrated
DAD1 B, Sig=254, 10 Ref=off (CICHEMBZ\T\DATAZDTTHLELINMREPETICIONESCLINT31-2_IC Hex-MTBE 20 01.00
mAll ] o
60 |
50 |
40 |
30 |
20 |
: w |
104 2
] = |
] IrII II |'Iﬁ"'
ol e AV NN R
é 1b 1|5 ﬁl ﬁ mir]
Peak RetTime Type Width Area Height Area
¥ [min] [min] [mAU*s] [mAT] %
R | === | === | ==mmmm e |===mmmmmm- | === !
1 10.636 BB 0.2384 90.91647 5.81561 5.2699
2 11.342 BB 0.3620 1634.28052 66.65661 94.7301
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Scale: 0.2 mmol; isolated 52.7 mg (83% yield), light yellow oil, Hexane : EA =50: 1, R¢
=0.15

1H NMR spectrum (CDCls)
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f1 (ppm)

IH NMR (400 MHz, CDCls) & 7.44 — 7.40 (m, 2H), 7.39 — 7.34 (m, 2H), 7.34 — 7.29 (m,
1H), 7.23 — 7.17 (m, 2H), 6.68 — 6.54 (m, 2H), 6.38 (dd, J = 17.5, 11.2 Hz, 1H), 5.53 (dd,
J=11.1,0.9 Hz, 1H), 5.43 (dd, J = 17.5, 0.9 Hz, 1H), 3.94 — 3.78 (m, 2H), 2.01 (s, 1H).
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13C NMR spectrum (CDCls)
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13C NMR (101 MHz, CDCls) & 154.30, 139.20, 134.93, 131.72, 128.81, 128.18, 126.81,
121.42, 120.04, 113.79, 85.25, 70.60.

IR spectrum (neat)
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Wavenumber cm-1

HRMS (ESI+, MeOH): m/z calcd. 341.0148 (M + Na)*, found: 341.0145.
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HPLC conditions: Chiralpak IC 250 x 4.6 mm, 5 um, Hex/MTBE = 80 : 20, 1 mL/min;

91: 9er; [a]3® = -40.73 (c = 0.09, CHCl3).

Zdditional

Info Peak(s) manually integrated
DAD1 A, Sig=210,10 Ref=off (CA\CHEM32\\DATAROTNKLEIXINUXINTS-T7-T9-800CINDT5-2_IC_Hex-MTBE_20.0)
mAU | 8
800+ %
- | %
1 <
=
600 | |"
1 |
] | |
|
_ |
4004 |
] L
i |
..
] | I
200 [
| | II
i I .
|
. H H
0 | I|
- | 1
\\ \ I|I
] . .
1 — T | \__+| \___ | -
-200 H
———— ] —— —— 7 T
25 ] 7.5 10 12.5 15 17.5 20 225 milr
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*5] [mAU] %
=== e | === | == | === I
1 12.406 BV 0.37 2.443%6e4 1003.01770 49.8384
2 14.059 VB 0.48 2.45981e4 756.26312 50.16l6

Zdditional Info Peak(s) manually integrated
DAD1 B, Sig=254,10 Ref=off (C\CHEM32\I\DATAROT NSUERO\WMGHAGHGEE2\WXJN130-1_IC_Hex-MTBE_20.D)
mAL | %
i 1
J [
40 ‘ lI
] |
] |
1 |
304 |
1 |
1 |
] |
i |
20 ] Il
] |
] |
T 1
104 |
4 |I
- I|
4 1
w 1
0 ] \
J o \
1 Y \
4 (Y 4
- |". YN
i | [
-10 ] |'. I \_ ol —
1 | A a e
h T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
2 4 ] 8 10 12 14 16 18 mir
Peak RetTime Type Width Area Height Area
+ [min] [min] [MAU*s5] [mAU] %
|- el | === [=——mm [===m
1 12.356 EB 0.3629 202.63643 8.41640 8.8105
2 13.887 BB 0.5260 2097.29761 58.81879% 91.1885
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Scale: 0.2 mmol; isolated 45.7 mg (80% vyield), light yellow solid, Hexane : EA=50: 1,
R¢=0.15

H NMR spectrum (CDCls)
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f1 (ppm)

IH NMR (400 MHz, CDCls) & 7.46 — 7.42 (m, 2H), 7.39 — 7.34 (m, 2H), 7.33 — 7.28 (m,
1H), 7.09 — 7.04 (m, 2H), 6.70 — 6.65 (m, 2H), 6.37 (dd, J = 17.5, 11.1 Hz, 1H), 5.51 (dd,
J=11.1, 1.0 Hz, 1H), 5.43 (dd, J = 17.5, 1.0 Hz, 1H), 3.96 — 3.80 (m, 2H), 2.39 (s, 3H),
2.10 (s, 1H).
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13C NMR spectrum (CDCls)
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13C NMR (101 MHz, CDCls) § 153.41, 139.61, 135.39, 129.86, 128.69, 128.68, 128.02,
126.85, 120.43, 119.75, 85.04, 70.34, 17.38.

A

IR spectrum (neat)
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Wavenumber cm-1

HRMS (ESI+, MeOH): m/z calcd. 309.0920 (M + Na)*, found: 309.0921.
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HPLC conditions: Chiralpak 1A 250 x 4.6 mm, 5 um, Hex/MTBE =70 : 30, 1 mL/min;
89 : 11 er; [a]d® =-33.99 (c = 0.12, CHCI).

DADT B, Sig=25=, 10 Fef=off [ COCHEMEATDAT AT TT A FLELC M REPETICIONES S INTIZE-T_IA_Hewe MTBE_20 0T}
mAl i
1 I
] |
] | g
=
y | =
60 | [ .II
] | | |
] \
_ { | |
I|
404 | |
J | I|I
i II | \
II
] | | '||
20 | | | \
] N
] _ R
™
] N II B \FI— ) _‘\\:_—-_
[i} T — - 1 —
T T T T T
5 10 15 i 25 wir|
Dzak BecTlims Typs ith Erss i:
£ [min]
—_—— I _______ I _______
1 3.231 BB
2 1le.3&8 BB 0.e603 4393.0307
3 1H.98E EB 1.021% 43%7.01&514
Bdditional Inmfo : Peak(s) manually integrated
DADT B, Sig=25=, T Fef=off [ COCHERMESTDAT AZDTR R LELTCLIREINTA00CIR T27-T_IA_HexMTEE_0LY
mAL | ]
,ﬁ
200+ |
150 |
I N % i
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Scale: 0.2 mmol; isolated 41 mg (76% vyield), light yellow oil, Hexane : EA =50 : 1, R¢
=0.15

'H NMR spectrum (CDCls)
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IH NMR (400 MHz, CDCl3) § 7.45 (m, 2H), 7.39 — 7.33 (m, 2H), 7.33 — 7.27 (m, 1H),
6.99 (t, J = 8.2 Hz, 1H), 6.47 — 6.27 (m, 4H), 5.52 (dd, J = 11.1, 1.0 Hz, 1H), 5.46 (dd, J
=17.5, 1.0 Hz, 1H), 3.98 — 3.80 (m, 2H), 3.66 (s, 3H), 2.08 (t, J = 6.9 Hz, 1H).
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13C NMR spectrum (CDCls)
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13C NMR (101 MHz, CDCls) § 160.22, 156.35, 139.82, 135.51, 129.14, 128.69, 127.99,
126.83, 119.62, 112.20, 107.13, 105.88, 85.04, 70.50, 55.27.

IR spectrum (neat)
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Wavenumber cm-1

HRMS (ESI+, MeOH): m/z calcd. 293.1157 (M + Na)*, found: 293.1148.
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HPLC conditions: Chiralpak IC 250 x 4.6 mm, 5 um, Hex/MTBE = 70 : 30, 1 mL/min;
93: 7 er; [a]3>=-38.13 (c = 0.10, CHCl5).

Additicnal Info : Peak(s) manually integrated

DAD1 A, Sig=210,10 Ref=off (CACHEM32W\DATARZOTNKLEIJWXINUKINOGS-067-07T6\WXJNDE5-2_IC_Hex-MTBE_30.D)
mAlL | o
' t
500 |
4 @
_ 8
1 2
i I
400 it
300 | | |
] |
] | |
4 | |
200 ‘ |
] | |
] [
- ol
] | |
100 | | | {
: | I|
] L o\
| \_ | \
04 _— M Y _J =_|;' N ,
1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 i
Peak RetTime Type Width Area Height Area
* [min] [min] [mAU*s] [mAU] %
=l e === |=m= [=== |
1 1e.302 BB 0.4488 1.70972e4 581.85236 50.3448
2 18.5908 BB 0.6020 1.68630e4 429.51129 49.6552
Rdditional Info : Peak(s) manually integrated
DAD1 A, Sig=210,10 Ref=off (CACHEMI2\TDATAROTNKLEI WINUKINT31-4XIN131-4_IC_HEX-MTBE_30_b.D)
mALl ©
7 b
1400 ﬁ
i f
1200 |
1000 ||
800 |
600 |
400 |
] I
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200 |
] I o
] | I g
- | o
— 1 -
0 T N | ™
e V AN . | \_ /\
g — i — e —
-200
25 5 75 10 12.5 15 17.5 20 225 i
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
=== [====]====- | === | === [====== |
1 15.918 BV 0.4887 5.06374e4 1628.62683 92.8431
2 18.362 VB 0.4712 3503.44067 126.7925 7.1569
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Scale: 0.2 mmol; isolated 35.7 mg (58% yield), light yellow oil, Hexane : EA =50: 1, R¢
=0.15

'H NMR spectrum (CDCls)
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IH NMR (400 MHz, CDCls) & 7.43 (m, 2H), 7.40 — 7.35 (m, 2H), 7.34 — 7.29 (m, 1H),
7.18 (t, J = 7.9 Hz, 1H), 7.12 (d, J = 7.7 Hz, 1H), 7.05 (s, 1H), 6.81 (d, J = 9.6 Hz, 1H),
6.42 (dd, J = 17.5, 11.1 Hz, 1H), 5.55 (dd, J = 11.1, 0.9 Hz, 1H), 5.45 (dd, J = 17.5, 0.9
Hz, 1H), 3.99 — 3.80 (m, 2H), 2.02 (s, 1H).
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13C NMR spectrum (CDCls)

77.48 CDCI3
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13C NMR (101 MHz, CDCls) 5 155.41, 138.90, 134.74, 131.40 (q, J = 32.32 Hz), 129.18,
128.89, 128.30, 126.79, 122.72, 120.24, 117.94 (q, J = 4.04 Hz), 116.63 (q, J = 4.04 Hz),

85.57, 70.609.

1F NMR spectrum (CDCls)
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1F NMR (376 MHz, CDCls) § -62.92.
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IR spectrum (neat)
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HPLC conditions: Chiralpak IA 250 x 4.6 mm, 5 um, Hex/MTBE =80 : 20, 1 mL/min;
85 : 15 er; [a]4® =—43.10 (c = 0.11, CHCls).

DAL B, Sig=254, 10 Fef=of (COCHEMEETDAT R20TTFLELTCLIMNUCNTTIEINTTE-1_TA_Hexe MTEE_A]_C.I)
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Additional Info : Peak(s) manually integrated
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Scale: 0.2 mmol; isolated 42.6 mg (84% yield), light yellow oil, Hexane : EA =50: 1, R¢
=0.15

H NMR spectrum (CDCls)
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f1 (ppm)

IH NMR (400 MHz, CDCls) & 7.49 — 7.44 (m, 2H), 7.40 — 7.34 (m, 2H), 7.33 — 7.28 (m,
1H), 6.97 (t, J = 7.9 Hz, 1H), 6.71 (m, 1H), 6.66 (t, J = 2.0 Hz, 1H), 6.47 (dd, J = 8.2, 2.4
Hz, 1H), 6.38 (dd, J = 17.5, 11.1 Hz, 1H), 5.50 (dd, J = 11.1, 1.0 Hz, 1H), 5.44 (dd, J =
17.5, 1.0 Hz, 1H), 3.97 — 3.82 (m, 2H), 2.23 (s, 3H), 2.09 (s, 1H).
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13C NMR spectrum (CDCls)
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13C NMR (101 MHz, CDCls) § 155.09, 140.00, 138.99, 135.76, 128.62, 128.42, 127.90,
126.86, 122.34, 120.59, 119.50, 116.82, 84.80, 70.34, 21.54.

IR spectrum (neat)
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Wavenumber cm-1

HRMS (ESI+, MeOH): m/z calcd. 277.1199 (M + Na)*, found: 277.1186.
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HPLC conditions: Chiralpak 1A 250 x 4.6 mm, 5 um, Hex/MTBE =70 : 30, 1 mL/min;
94 : 6 er; [a]4®> =—40.14 (c = 0.11, CHCls).

Rdditional Info : Peak(s) manually integrated
DAD1 A, Sig=210,10 Ref=off (CACHEM32AT\DATAROTNKLEINXINUCINTS-77-79-80INDB0-1_IA_Hex-MTBE_30.D)
mAL bt
1 al
] b
1600 |
1400 | -
] &
i @
1200 ‘ f
] |
] ||
1000 |
] [
800 ‘ |
: |
600 | ‘ |
1 |
] ‘ | |
]
400 | |
] | | |
- | II
200 | || [
] [ | \
4 [ | \
0 — e |_.'—\-.__k \— .
-——YfF 7 ——F——T—T—7—T 77—
2 4 3] g 10 12 14 16 18 mir
Additional Info : Peak(s) manually integrated
DAD1 B, Sig=254,10 Ref=cff (CACHEM32\\DATAZ01T7\KLEIJXINUKIN1390XIN139-3_IA_Hex-MTBE_30.D)
mAU ] 8
70 §
b |
80 \
] |
50 ‘ '|
] ".
40 ‘ |
] 1
] !
304 | \
20 8 Iy
b © J \
10 \ [\
] I | e ——— I
3 Y 4 N— S —_——— —
Oﬁ;}\.ﬂgi —
———————— [ [ [ T
25 5 75 10 125 15 17.5 miry
Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAU] %
Il R e [ —==————— [=====———= | ===—=——= \
1 8.036 VB 0.2069 134.32574 9.61825 5.8234
2 9.900 BB 0.4288 2172.34546 70.63331 94.1766
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HO™ =0

Scale: 0.2 mmol; isolated 44.2 mg (87% yield), light yellow oil, Hexane : EA=50: 1, R¢
=0.15

H NMR spectrum (CDCls)
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IH NMR (400 MHz, CDCl3) § 7.47 — 7.42 (m, 2H), 7.37 (m, 2H), 7.33 — 7.28 (m, 1H),
7.17 - 7.11 (m, 1H), 6.85 — 6.75 (M, 2H), 6.44 — 6.32 (m, 2H), 5.50 (dd, J = 11.1, 1.0 Hz,
1H), 5.44 (dd, J = 17.5, 1.0 Hz, 1H), 4.03 — 3.85 (M, 2H), 2.36 (s, 3H), 2.06 (t, J = 5.6
Hz, 1H).
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13C NMR spectrum (CDCls)
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13C NMR (101 MHz, CDCls) & 153.12, 140.10, 135.64, 130.89, 128.67, 128.44, 127.91,
126.76, 125.71, 120.98, 119.46, 118.53, 84.83, 70.90, 17.19.

IR spectrum (neat)
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HRMS (ESI+, MeOH): m/z calcd. 277.1199 (M + Na)*, found: 277.1199.
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HPLC conditions: Chiralpak IC 250 x 4.6 mm, 5 um, Hex/MTBE = 80 : 20, 1 mL/min;

96 : 4 er; [a]4®> =—41.26 (c = 0.10, CHCls).

DADT B, Sig=2t4, 10 Ref=off [CCHEMES T DAT AR D TARELELCUINREPETICIONESTLINIG-_IC_Hex MTEE_20 03.1)
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]
n

Dzalk BetTims Typs Area
-4 [min] mRI* =]

E 0.248%
0.3172

369.42191

373.74802

Additional Info : Peakis) manually integrated

ITir|

Sig=254, 10 Ref=off (CACHEMEZ T\ DAT AZDTTKLELI X IMREPETICIONESULMN135-1_IC_Hex-MTBE_20_01.04
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Ph

Scale: 0.2 mmol; isolated 41.0 mg (72% vyield), light yellow solid, Hexane : EA=50:1,
Rf=0.15

Cl

CHj;

'H NMR spectrum (CDCls)
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f1 (ppm)

IH NMR (400 MHz, CDCl3) § 7.46 — 7.41 (m, 2H), 7.37 (m, 2H), 7.34 — 7.29 (m, 1H),
6.92 (d, J = 8.4 Hz, 1H), 6.81 (d, J = 2.5 Hz, 1H), 6.50 (dd, J = 8.4, 2.5 Hz, 1H), 6.36 (dd,
J=175,11.1 Hz, 1H), 5.52 (dd, J = 11.1, 1.0 Hz, 1H), 5.43 (dd, J = 17.5, 1.0 Hz, 1H),

3.96 —3.77 (m, 2H), 2.23 (s, 3H), 2.03 (s, 1H).
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13C NMR spectrum (CDCls)
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13C NMR (101 MHz, CDCls) & 153.75, 139.40, 135.26, 134.01, 130.51, 128.85, 128.75,
128.13, 126.84, 120.51, 119.90, 118.23, 85.27, 70.31, 19.19.

IR spectrum (neat)
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HRMS (ESI+, MeOH): m/z calcd. 311.0809 (M + Na)*, found: 311.0801.
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HPLC conditions: Chiralpak 1A 250 x 4.6 mm, 5 um, Hex/MTBE =80 : 20, 1 mL/min;

85 : 15 er; [a]® =—43.90 (c = 0.13, CHCls).

Zdditional

Info Peak(s) manually integrated
DAD1 A, Sig=210,10 Ref=off (CACHEM32ZW\DATARZOTNKLEIWXINUKINTE-77-79-800CJNO77-1_IA_Hex-MTBE_20.D)
mALl | a
] 3
250 8
] | v
7 A
] ‘ I
||
150 ‘| |
] i
100 | I
] i
] Rn
4 t | |
[}
50 | | | |
4 | II
T .
] [ U Y
] | \ |
o] B - S Y \-1__,__ .
L T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
25 L] 75 10 12.5 15 17.5 20 225 i
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAT] %
===l e [====—— | === [===== I
1 13.253 BV 0.3966 7303.77637 269.10730 49.2131
2 14.855 VB 0.4811 7537.33203 227.17477 50.786%
Zdditional Info Peak(s) manually integrated
DAD1 A, Sig=210,10 Ref=off (CACHEM32WM\DATARZI TKLEIWINUKIN 400N 140-3_IA_Hex-MTBE_20.D)
mAll ] [
2000 3
] \
1 ‘ "|
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1500 II
] |
4 |
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] I
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i P |
J 2 |
750 o | '
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500 H |
] | x | h
250 || \ | II'*.
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Peak RetTime Type Width Area Height Area
$ [min] [min] [MAU*5] [mAT] %

—— |- R R — R — |——————- \
1 12.957 BV 0.4181 2.05781e4 714.26385 1
5 .

3
2 14.097 VB 0.7222 1.19802e5 2073.24976
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Ph

Scale: 0.2 mmol; isolated 42.8 mg (80% yield), light yellow oil, Hexane : EA =50: 1, R¢
=0.15

CHs

CHj;

'H NMR spectrum (CDCls)
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IH NMR (400 MHz, CDCls) § 7.50 — 7.44 (m, 2H), 7.40 — 7.34 (m, 2H), 7.33 — 7.28 (m,
1H), 6.84 (d, J = 8.3 Hz, 1H), 6.66 (d, J = 2.7 Hz, 1H), 6.43 — 6.28 (m, 2H), 5.49 (dd, J =
11.1, 1.1 Hz, 1H), 5.44 (dd, J = 17.5, 1.1 Hz, 1H), 3.97 — 3.82 (m, 2H), 2.14 (d, J = 2.1
Hz, 6H), 2.09 (t, J = 6.8 Hz, 1H).
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13C NMR spectrum (CDCls)
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13C NMR (101 MHz, CDCls) § 153.04, 140.21, 137.31, 136.03, 129.60, 128.59, 127.85,
126.90, 121.28, 119.36, 117.15, 84.66, 70.05, 20.05, 18.93.

IR spectrum (neat)
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HRMS (ESI+, MeOH): m/z calcd. 291.1356 (M + Na)*, found: 291.1355.
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HPLC conditions: Chiralpak 1A 250 x 4.6 mm, 5 um, Hex/MTBE = 80 : 20, 1 mL/min;
93: 7er; [a]3® =—-39.95 (c = 0.12, CHCls).

Additional Info :

Paak(s) manually integrated

mALl

DAL A, Sig=210,10 Ref=cf {CICHEMERNDAT AR TELELUCINGCINISZINISZ-2_ 14 HaxMTBE_20 2.0}

ﬁ

|
I
|
[

VT

B SV RN

o
11
H

T T T T T T T T T T | T T T T
=] 10 19 20 ir]

Peak RetTime Type Width

Area Height Area
#  [min] [min]  [mALI*s5] [mal] ]
1 12.961 BB @, 4324 I.,4895404 B21.88867 58,2627
2 14.754 BB 8. 5762 2.38435e4 S89.14826 49.7373
Bdditional Info : Peakis) manually integrated
DADT A, Sig=2 10, T0 Fig=of [COCHENMEA T OATACO T RLELCLINCLINTI- TIINTIE-3_TA HecWTEE_0.0)
mALl
"“:':'_-
1200
1000 -
B =
- p.
200 \
] |
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1 |
] i
400+ | |
1 |
] oo
200 - s |
i |'LI Aol
ﬁ- / L\__ — i \hJ \“—
1 T T T T T
5 10 15 bl i) mir]

0.4232 2840.13110

0.e227 3.73c00=4
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N\
HO™ =0
Ph

Scale: 0.2 mmol; isolated 43.7 mg (78% yield), light yellow oil, Hexane : EA =50: 1, R¢
=0.15

'H NMR spectrum (CDCls)
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f1 (ppm)

IH NMR (400 MHz, CDCls) & 7.46 — 7.41 (m, 2H), 7.39 — 7.28 (m, 3H), 7.16 (dd, J =
6.8, 2.4 Hz, 1H), 6.90 — 6.75 (m, 2H), 6.43 (dd, J = 17.5, 11.2 Hz, 1H), 6.34 (dd, J = 7.6,
1.8 Hz, 1H), 6.11 (ddt, J = 15.7, 11.0, 6.3 Hz, 1H), 5.51 (dd, J = 11.2, 1.0 Hz, 1H), 5.44
(dd, J = 17.5, 1.0 Hz, 1H), 5.21 - 5.03 (m, 2H), 3.98 — 3.82 (M, 2H), 3.62 — 3.47 (m, 2H),
2.22 (s, 1H).
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13C NMR spectrum (CDCls)
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13C NMR (101 MHz, CDCls) § 152.76, 139.82, 137.69, 135.20, 130.42, 129.68, 128.67,
127.90, 126.69, 126.27, 120.89, 119.63, 118.44, 115.52, 84.83, 71.31, 35.66.

IR spectrum (neat)

o
[s) e ]
- “‘MI ﬂ"’m'\w P Wm"\ i .‘wﬂ'm%’mvﬂm‘""‘m‘W‘m rm‘l Jm‘l |'q‘u\ I‘\\ |'“W | ﬁ lﬂ"“i W
© | /”‘ I ;“J'”| \ ‘r\‘ 1
3 - o VA |‘ \ o VLl
o v W H Holll 1l ‘ !
I e M“S‘ 1"\" !
;i : ig| | I W=
] wn
8 i 8l | g il |
i ©
o | © | I
8 §‘\|w" E IR H
o |U“ ‘| | | ‘\— o |
|8 | o
8 ¥|ﬁ ‘ §§ @ “
o \
R | = 2
S | | o8
\
e 2 |
(=] 2 §
N 3
©
E |
o |
© &
° &
N
3
T T T T T T T T
4000 3600 3200 2800 2400 2000 1600 1200 800

Wavenumber cm-1

HRMS (ESI+, MeOH): m/z calcd. 303.1356 (M + Na)*, found: 303.1352.
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HPLC conditions: Chiralpak IC 250 x 4.6 mm, 5 um, Hex/MTBE = 80 : 20, 1 mL/min;
94.5: 5.5 er; [a]3° =-70.28 (c = 0.12, CHCI5).

Additional Info : Peak(s) manually integrated

DAD1 B, Sig=254,10 Ref=off (CACHEM32\T\DATAZ0TTKLEIWXINIXINT35-5KJIN1
mAl 3
175
150 -
125
: 5
E )
100 ; © E
757 I 2
50 | |
] | 1
25 ] |I | ‘ 5
0 f ) i\ Il _-'\.I__ e S
: : | . . . . | . . . .
10 20 miry
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

1 7.587 BB 0.2099 1164.79968  82.91244 50.4167
2 9.079 BB @.2905 1145.54321 59.53825 49.5833

bddicional Info : Peakis) manually integrated
OADT A, Sig=2 10, 10 Ref=oft [COCHENE D T DAT A2 DT FLE T N N T30 N T81-2_IC_Hee ITBE_Z0)
mal ] o
1750 ?
1500
1260
1000
750
500 |
] = |
250 -
] T |
] ho
.:.__ . LN L. . - —
1 T T T T T
5 10 15 20 25 mir]
Peak RetTime Type Width Area Height Area
¥ [min] [min] [MAU*5] [mAU] %
| |- | === | === | === |
1 7.410 BB 0.1729 1948.24023 171.0651¢ 5.4703
2 8.673 BB 0.2846 3.36668=e4 1847.68799 94.5297
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3a
Me
Scale: 0.2 mmol; isolated 43.2 mg (85% vyield), light yellow solid, Hexane : EA=50: 1,

Rf=0.15

H NMR spectrum (CDCls)
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IH NMR (400 MHz, CDCls) § 7.37 — 7.31 (m, 2H), 7.19 — 7.15 (m, 2H), 7.14 — 7.09 (m,
2H), 6.88 (t, J = 7.3 Hz, 1H), 6.79 — 6.69 (m, 2H), 6.38 (dd, J = 17.5, 11.1 Hz, 1H), 5.50
(dd, J = 11.1, 1.0 Hz, 1H), 5.44 (dd, J = 17.5, 1.1 Hz, 1H), 3.87 (m, 2H), 2.34 (s, 3H),
2.08 (s, 1H).
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13C NMR spectrum (CDCls)
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13C NMR (101 MHz, CDCls) § 155.22, 137.68, 136.74, 135.61, 129.39, 128.81, 126.77,
121.30, 119.74, 119.49, 84.81, 70.57, 21.19.

IR spectrum (neat)

o
=T Mo [T NS AN ‘r‘|\'l B ™M™
A | 1 ,g‘ | [ Wil
AN i o O T
VA NETRIRAE A
¢ ! ! ]
. \ / | lll ‘ "w |‘ ‘ \ Mlﬂ “ TM 2
> | . W L .
S N B R
l g | Bl L8
8 g | e L
2 q T ”,E p]l||,| I |
W B L
o | ‘ | |r_ [ @ | l
o ‘ B o o of
tafe
| -
o
|
I
o
| |
2| |
' |
2 o
3 8
I T T I I I T T
4000 3600 3200 2800 2400 2000 1600 1200 800

Wavenumber cm-1

HRMS (ESI+, MeOH): m/z calcd. 277.1199 (M + Na)*, found: 277.1193.
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HPLC conditions: Chiralpak IC 250 x 4.6 mm, 5 um, Hex/MTBE = 70 : 30, 1 mL/min;
93: 7er; [a]4® =—38.01 (c = 0.12, CHCls).

bdditional Info : Peak({s) manually integrated

DAL B, Sig=254, 10 Ref=off [CHCHEMAZ\DAT A20 1 THLELEIMREPETICIDNES LMIE8-1_IC_Hex-MTBE_30_03.0)
mal | o

alk RetTims Type hrza Height Lrea
£ [min] AlT* = [mAD L

1 0.02Z9 M 0.2467 360.85744 24 36497 46._%g38
2 12_017 MM 0_.36eS 407_28975 18 52077 53.0362
Additional Imfo : Peak{s) manually integrated

DADT A, Sig=210, 10 Fief=off (CACHEME S TDAT ACD TR R LELT U INURIN T25- TA0WINTSE- 1_IT_Hex-MTEE_301D)
mal 3
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Scale: 0.2 mmol; isolated 45.5 mg (72% yield), yellow solid, Hexane : EA=50: 1, R¢ =
0.15

H NMR spectrum (CDCls)
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IH NMR (400 MHz, CDCls) & 7.61 — 7.58 (m, 4H), 7.52 (d, J = 8.6 Hz, 2H), 7.46 — 7.41
(m, 2H), 7.35 (t, J = 7.3 Hz, 1H), 7.14 (m, 2H), 6.90 (t, J = 7.9 Hz, 1H), 6.78 (m, 2H),
6.42 (dd, J = 17.5, 11.1 Hz, 1H), 5.53 (dd, J = 11.2, 1.0 Hz, 1H), 5.47 (dd, J = 17.5, 1.0
Hz, 1H), 4.01 — 3.86 (m, 2H), 2.12 (d, J = 6.9 Hz, 1H).
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13C NMR spectrum (CDCls)
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13C NMR (101 MHz, CDCls) § 155.15, 140.75, 140.55, 138.87, 135.57, 128.94, 128.92,
127.60, 127.34, 127.20, 121.51, 119.85, 119.74, 84.82, 70.50.

IR spectrum (neat)
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Wavenumber cm-1

HRMS (ESI+, MeOH): m/z calcd. 339.1356 (M + Na)*, found: 339.1363.
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HPLC conditions: Chiralpak IC 250 x 4.6 mm, 5 um, Hex/MTBE = 70 : 30, 1 mL/min;

86: 14 er; [a]3° =—29.27 (¢ = 0.11, CHCl5).

Bdditional Info : Peak(s) manually integrated

DAl B, Sig=254, 10 Ref=off (CHCHEMEZ\TDATA2DTTELELXINEEPETICIONES XIMNDG-1_IC_Hex-MTBE_30_03.0v
mAl =

]

o] f

L 1
— T

;

N
N
s
b

Addicional Info : Peakis) manually integrated

mir]

DADT B, 5g=252, 10 Ref=off [CACHEMEZDAT AC0TT FLEUVUNREPETICIONES VN 135.8_IC_HesMTBE_30_01.0)

-]
1400 -| ﬁ
1000 - ‘

300+ |

.

Pzak BecTlims Type
£ [min]

331.20805

1424 50488
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Scale: 0.2 mmol; isolated 33.6 mg (58% yield), light yellow solid, Hexane : EA=50:1,
Rf=0.15

'H NMR spectrum (CDCls)
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IH NMR (400 MHz, CDCls) § 7.94 (d, J = 1.8 Hz, 1H), 7.84 (m, 3H), 7.57 (m, 1H), 7.50
(m, 2H), 7.10 (m, 2H), 6.90 — 6.84 (M, 1H), 6.82 — 6.76 (M, 2H), 6.49 (dd, J = 17.5, 11.1
Hz, 1H), 5.57 (dd, J = 11.1, 1.0 Hz, 1H), 5.51 (dd, J = 17.5, 1.0 Hz, 1H), 4.09 — 3.90 (m,
2H), 2.11 (s, 1H).
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13C NMR spectrum (CDCls)
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13C NMR (126 MHz, CDCls) § 155.20, 137.58, 135.64, 133.23, 132.95, 128.94, 128.51,
128.40, 127.73, 126.52, 126.46, 125.99, 124.75, 121.58, 119.88, 119.82, 85.03, 70.22.

IR spectrum (neat)
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Wavenumber cm-1

HRMS (ESI+, MeOH): m/z calcd. 313.1199 (M + Na)*, found: 313.1202.
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HPLC conditions: Chiralpak IC 250 x 4.6 mm, 5 um, Hex/MTBE = 70 : 30, 1 mL/min;

85 : 15er; [a]d® =—51.92 (c = 0.12, CHCls).

Additional Info @ Peak(s) manually integrated

OAD1 A, Sig=210,10 Ref=ofl (CACHEMIZ1\DATA2D TKLEL SN INIES D96 X INOBS1_IG_ HexMTBE_30_2.0)
mAL _E ]
003 2
2503 | “l
zm._; | |
150 ‘ | I
1003 | | |
E 1
B | I [
°E -\ LN S
é- 1I|:I I I I 1|5 I ZIEI ZIE frir
Peak RetTime Type Width Area Height Area
# [min] [min] [ mAL*s ] [ mau] *
1 11.922 BB @.3832 BE@2Z.47078 AB4A.T3IHET 58.14786
2 15.7d3 BB A.4483 ToT5.261223  276.63397 49 RBS2L
bdditional Info : Peakis) manually integrated
DAD B, Sig=254,10 Ref=off (CICHEM3Z\TDATANLINI42-3_IC_Hew-MTBE_30D)
mal ] i
200+ | [
] | |
150 |
100 |
] I
. {
1 E |
. b {
50+ |.| ||
i | |I | \
B !
_ l I| \
N o
4 'll (Y | Y
':'___ ____———_A_,'\-J\.__l"-_ S e Y, h ——
L e m e e e e e L E e e e e e e e LA B s sy s m m e e e e e R
25 ] il 10 12.5 15 175 mir]
Dzalk BetTims Type Width Arsa Height Arsa
£ [min] [mimn] mAU*s [mAU] &
————| |- | | | = |
1 12_1&0 EB 0.315%4 1272_73230 £0_50556 14_%87H
2 15.9%c BB 0.4610 T21%.05713 228.2325%1 A5.0122
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Scale: 0.2 mmol; isolated 48.0 mg (75% yield), light yellow solid, Hexane : EA=20:1,
Rf=0.15

'H NMR spectrum (CDCls)
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IH NMR (400 MHz, CDCls) § 7.85 (d, J = 1.7 Hz, 1H), 7.72 (m, 2H), 7.53 (m, 1H), 7.19
~7.06 (m, 4H), 6.87 (t, J = 7.4 Hz, 1H), 6.78 (m, 2H), 6.47 (dd, J = 17.5, 11.1 Hz, 1H),
5.55 (dd, J = 11.1, 1.0 Hz, 1H), 5.50 (dd, J = 17.5, 1.0 Hz, 1H), 4.07 — 3.87 (m, 5H), 2.10
(t, J = 6.9 Hz, 1H).
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13C NMR spectrum (CDCls)

77.48 CDCI3,
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13C NMR (101 MHz, CDC|3) 0 158.24, 155.26, 135.72, 135.13, 134.15, 129.87, 128.91,
128.69, 127.36, 125.81, 125.30, 121.50, 119.89, 119.65, 119.31, 105.68, 85.01, 70.21,

55.50.

IR spectrum (neat)
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HRMS (ESI+, MeOH): m/z calcd. 343.1305 (M + Na)*, found: 343.1303.
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HPLC conditions: Chiralpak IC 250 x 4.6 mm, 5 um, Hex/MTBE = 70 : 30, 1 mL/min;
83 : 17 er; [a]4® =—55.49 (c = 0.11, CHCls).

DAD1 B, Sig=254,10 Ref=off (C:\CHEM32\1\DATA\2017\KLEIJXJNXJN146-147\XJN147-1_IC_Hex-MTBE_30_02.D)
mAU 7 ®
70 %
1 T
] Il
60 ||‘
| | m
50— ‘ | g
] ‘ N
] R 1
40 I
] | | A
] \ N
30 | ‘ [
] | [
B l |
] || |
20 ‘ | ‘\ w
T 1 i
7 i |
] | |
10 [\ [
7 | ‘-\ " \
i ! L | \
0; N A L_JII\'L_ T Lot Y. \\‘*v— —_ —
! T T T T T T
5 10 15 20 25 30 min
Peak RetTime Type Width Area Height Area
¥ [min] [min] [mMAU*s] [mAU] %
| [ [———— [=mmmmm [ ===
1 18.758 BB 0.5713 2619.39697 ©9.55901 50.3424
2 26.815 BB 0.8768 2583.764l6 45.06886 49.6576
DAD1 B, Sig=254,10 Ref=off (G:A\CHEM32\T\DATA201T\KLEIJXINXIN146-14TXIN147-2_IC_Hex-MTBE_30_01.D)
mAU 7 §
f
j |
40 || |‘
1 |
o
\
| N
30| ‘ |
] | ‘
|
|
] | |
20 o |
4 g ‘ ‘
; |
o]
n | ‘|
|
|
] | |
10 I I I‘,
E | |
I ' \
Y | \
/ L\.\ || Y
Lo 'l‘. o A *"“H--‘_,i_i___ i N
[ S| W LN i R — =
r—— T T T T T T T T T T 1
5 10 15 20 25 30 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mATT] %
== e [ === |=——= | -—=—= |
1 18.763 BB 0.5905 529.19%04 13.29073 le.79511
2 26.686 BB 0.8619 2622.45801 45.40374 83.2089
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Scale: 0.2 mmol; isolated 46.3 mg (81% yield), light yellow solid, Hexane : EA=50:1,
Rf=0.15

1H NMR spectrum (CDCls)
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IH NMR (400 MHz, CDCls) & 7.41 — 7.33 (m, 2H), 7.26 — 7.20 (m, 2H), 7.16 — 7.08 (m,
2H), 6.89 (t, J = 7.4 Hz, 1H), 6.74 (dd, J = 8.7, 1.0 Hz, 2H), 6.35 (dd, J = 17.5, 11.1 Hz,
1H), 5.50 (dd, J = 11.1, 1.0 Hz, 1H), 5.43 (dd, J = 17.5, 1.0 Hz, 1H), 3.93 — 3.79 (m, 2H),
2.47 (s, 3H), 2.09 (t, J = 6.9 Hz, 1H).
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13C NMR spectrum (CDCls)
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13C NMR (101 MHz, CDCls) & 155.06, 138.41, 136.52, 135.42, 128.89, 127.39, 126.44,
121.48, 119.79, 119.70, 84.65, 70.42, 15.63.

IR spectrum (neat)
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Wavenumber cm-1

HRMS (ESI+, MeOH): m/z calcd. 309.0920 (M + Na)*, found: 309.0917.
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HPLC conditions: Chiralpak IC 250 x 4.6 mm, 5 um, Hex/MTBE = 70 : 30, 1 mL/min;

90.5: 9.5 er; [a]5 = -36.48 (c = 0.10, CHCls).

Additional Info : Peakis) manually integrated
DD A, Sig=210,10 Ref=off [COCHEMEZ\. 201 THELELNCINGLIMND36-084-100-101-102 WM 100-2_C_Hexe-MTBE_30.04
mal T =2 3
] 3‘ o
- a‘Bi"‘_—
] s
7 s
_ ” A5
800 g A&
o
] f
B0 |I
400+ | |
200 I
| | |
i | |
1 |
0 ‘ | I
] '. o
1 Y [N
T [ SN ot
=200+ -
é 1||:I 1|5 ﬁl 1!5 mir]
Additional Info : Peakis) manually integrated
DAL B, Sig=254,10 Ref=cff [CACHEMEZ DDATAZT TCHROMT AR I=r=2 0TI N1 39=5_|C_Hexmh {Bus_ 0,0
AL 3 ﬁ
1?5—5 I
1503 | |
1253 | I
1003 - |
E o |
3 i R
N_é fi |r|I | I|
25 I R foh
e J — N L e —
B T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
5 hlt] 15 20 5 min|
Peak RetTime Type Width Area Height Area
#  [min] [min]  [mAL*s] [maLl] !

1 12,9585 BB B.3822 o961.42884 AR, 72568 00 0. 4434
2 23.29% BB 8.6787 5921%.48625 208.18417 98.5566
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Scale: 0.2 mmol; isolated 30.5 mg (57% yield), yellow solid, Hexane : EA=50: 1, R¢ =

1
H NMR spectrum (CDCl5)
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IH NMR (500 MHz, CDCls) § 7.15— 7.1

0 (m, 2H), 7.06 (s, 2H), 6.94 (s, 1H), 6.91 — 6.86

(m, 1H), 6.79 — 6.73 (M, 2H), 6.34 (dd, J = 17.6, 11.1 Hz, 1H), 5.47 (dd, J = 11.1, 1.0 Hz,
1H), 5.41 (dd, J = 17.6, 1.0 Hz, 1H), 3.96 — 3.79 (m, 2H), 2.30 (s, 6H), 2.02 (s, 1H).
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13C NMR spectrum (CDCls)
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13C NMR (126 MHz, CDCls) & 155.28, 139.91, 138.18, 135.91, 129.65, 128.83, 124.56,
121.43, 119.97, 119.34, 84.88, 70.21, 21.66.

IR spectrum (neat)
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HRMS (ESI+, MeOH): m/z calcd. 291.1356 (M + Na)*, found: 291.1361.
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HPLC conditions: Chiralpak IC 250 x 4.6 mm, 5 um, Hex/MTBE = 80 : 20, 1 mL/min;
88 : 12 er; [a]Z® = +3.1 (c = 0.07, CHCl5).

DADT B, Sig=25=, 10 Ref=off (S CHERM S T DA T A I T EL E I N FEPETICICNES NS _IC_Hex MTEBE_T0_TZTH
mal |

[£2]
1

-1

L
————a#-149

=21.45

o

[ £
P T T T T N T N U T N W T O T N O B O W N 1

P

=

mir|

z BecTims Typs

£l Height Arsa
-4 [min] mATlT] =
e R e B R I [
1 20.14% BV T 4z .704%
2 21.437 VB g 5E1_25951

Additional Info : Peakis) manually Integrated

DADT B, Sige254, 10 Rer=or [CACHENEZ T DAT A2 TTFLEL M REPETICIONES PN 144-3_IC_Pex MTEE 70_01.0]
mAL :
=
104 #
& ||
[ 3

L
19 986

]
1

_
;
Z
)

mar]

zix Betlims Typs
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Scale: 0.2 mmol; isolated 42.8 mg (83% yield), white solid, Hexane : EA=50: 1, Rf =
0.15

1H NMR spectrum (CDCls)
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IH NMR (400 MHz, CDCls) & 7.46 — 7.39 (m, 2H), 7.16 — 7.10 (m, 2H), 7.08 — 7.01 (m,
2H), 6.90 (t, J = 7.4 Hz, 1H), 6.76 — 6.69 (m, 2H), 6.34 (dd, J = 17.5, 11.1 Hz, 1H), 5.54
—5.41 (m, 2H), 3.94 — 3.81 (m, 2H), 2.08 (t, J = 6.9 Hz, 1H).
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13C NMR spectrum (CDCls)
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13C NMR (126 MHz, CDCls) & 163.41, 161.44, 154.95, 135.68, 135.65, 135.52, 128.95,
128.79, 128.72,121.71, 119.93, 119.83, 115.65, 115.48, 84.55, 70.30.

13C NMR spectrum (CDCls)
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19F NMR (376 MHz, CDCl3) & -114.64 (tt, J = 8.5, 5.2 Hz).
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IR spectrum (neat)
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HRMS (ESI+, MeOH): m/z calcd. 281.0948 (M + Na)*, found: 281.0957.

572




HPLC conditions: Chiralpak IC 250 x 4.6 mm, 5 um, Hex/MTBE = 70 : 30, 1 mL/min;
93: 7 er; [a]4® =—40.14 (c = 0.13, CHCls).

Additional Info : Peak(s) manually integrated

DADT A, Sig=210,10 Ref=ofl {CHCHEMEZ \DATAZM TELEL WM NIBSD0E I NDES2_|C HexMTBE_30_2.00)
mAL ] P o=
] £
a0
500 ‘
200 - | |
200 | | |
] |
o] i S N —
T T T T T
5 10 15 20 25 ir
Peak RetTime Type Width Area Heipght Area
# [min] [min] [ mAL*5 ] [ At ] %

1 7.457 BB 8.1617 1.8718%ed4 1818.75592 58.4827
2 B.B39 BB 8,1955 1.8513%:4  B31.71912 49.5173

Bdditional Info : Peakis) manually Integrated
DADT A, Sig=2110, 10 Rlef=oft [CCHEMES TDAT AR D THELELTCLNEIN T25- T30WINTIE-2_IC_ Hex MTEE_S0D)
r.HIJ_' ?
1200 —
-um"':l_
800
300
400
_ . ||
200 ]
_ 5
] A | '.
o S N || \ I|I L. .
1 T T T T T T T T T
25 5 7.5 10 125 5 176 20 25 mir]
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Scale: 0.2 mmol; isolated 34.5 mg (63% yield), light yellow oil, Hexane : EA =50 : 1, R¢
=0.15

'H NMR spectrum (CDCls)
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IH NMR (400 MHz, CDCls) § 7.42 — 7.37 (m, 2H), 7.36 — 7.30 (m, 2H), 7.17 — 7.10 (m,
2H), 6.93 — 6.88 (m, 1H), 6.75 — 6.68 (M, 2H), 6.33 (dd, J = 17.5, 11.1 Hz, 1H), 5.51 (dd,
J=111, 0.9 Hz, 1H), 5.43 (dd, J = 17.5, 0.9 Hz, 1H), 3.87 (qd, J = 11.6, 5.4 Hz, 2H),
2.09 (t, J = 6.9 Hz, 1H).
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13C NMR spectrum (CDCls)
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13C NMR (101 MHz, CDCls) & 154.86, 138.53, 135.24, 133.94, 128.98, 128.84, 128.39,
121.74, 120.04, 119.84, 84.50, 70.34.

IR spectrum (neat)
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Wavenumber cm-1

HRMS (ESI+, MeOH): m/z calcd. 297.0653 (M + Na)*, found: 297.0662.
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HPLC conditions: Chiralpak IC 250 x 4.6 mm, 5 um, Hex/MTBE = 70 : 30, 1 mL/min;

86 : 14 er; [«]25 = -38.00 (c = 0.09, CHCl3).

Bdditional Info : Peakis) manually integrated

DAD1 A, Sig=210,10 Ref=off (CACHEMEZ\. 301 THLELRINGCIM036-004-100-101-1020UN102-1_IC_HeeMTBE_30.0)
mALl =

@118

mir|

1545.73035

1154 _12488

Additional Info : Pzakis) manually Integrated

DADT A, Sig=210, 10 Ref=off [ CCHEMEZS T DAT AZOTARLELCINGIN T43-30INTAR-E_IC_Hex-MTEE_ 201

AL -
m ] B
i

g
|
T 205

Imir]

£ [min]
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Scale: 0.2 mmol; isolated 31.1 mg (49% yield), yellow solid, Hexane : EA=50: 1, Rf =
0.15

H NMR spectrum (CDCls)

MMANGTTIMMOORRANMANNINTNONT T I o RO Mmoo o MNO O ®Yn
COYIITITTLERIMNMONNN RN RMN 0NN ninninY Y <9 QG Q@R QR
RENNRNRNNRRNNRRNRNRNNRRNNG 66666656866 51816 15 15 15 15 15 PR R R R

2.05

MU | o \
A ‘
et ) El
e N =

T T T T T T T T T T T T T T T T 1

5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0

5.0 45
f1 (ppm)

IH NMR (400 MHz, CDCls) § 7.63 (t, J = 1.8 Hz, 1H), 7.45 (m, 1H), 7.39 (m, 1H), 7.23
(m, 1H), 7.19 — 7.10 (m, 2H), 6.92 (t, J = 7.4 Hz, 1H), 6.81 — 6.71 (m, 2H), 6.30 (dd, J =
17.5,11.1 Hz, 1H), 5.51 (dd, J = 11.1, 0.9 Hz, 1H), 5.43 (dd, J = 17.5, 0.9 Hz, 1H), 3.88
(0, J = 8.4, 6.7 Hz, 2H), 2.05 (s, 1H).
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13C NMR spectrum (CDCls)
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13C NMR (101 MHz, CDCls) & 154.78, 142.62, 135.23, 131.12, 130.20, 129.95, 129.03,
125.71, 122.90, 121.93, 120.15, 120.02, 84.44, 70.009.

IR spectrum (neat)

o
- 1 \'u b 2 n [N T e AN A sty S ‘] pm_l \ ;nl f f Il nl s’} ,./‘.,
Wﬂ"‘\‘f‘fﬁn"\\"l"“{'ﬁv’vj"“ } /J‘ ‘I‘I ‘lw‘\‘l‘ (\/ e ’Hj"v”"‘ o " .J,*J. rl ;HI“-!‘ ‘|“| I‘! !‘I ‘| | {, \U \
A / AN 1N l|'\ A ”"“'\| |
\ 4 / ||nll.| \ o | L ‘ i || IM ] i
° WARE o Ml
i - I
2 g LR
| @ |‘ ||l l‘\p‘\i |I§ U [
2 | (RN
] | “ J' e |
3 ‘ | e |l < =
o ‘ ‘ S ‘
o | §
|lg i | |
| | |
r | g :
~ o8
o o3
o
\
o | |
| |
g !
g 8
2 o
T T T T T T
4000 3600 3200 2800 2400 2000 1600 1200 800

Wavenumber cm-1

HRMS (ESI+, MeOH): m/z calcd. 341.0148 (M + Na)*, found: 341.0143.
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HPLC conditions: Chiralpak IC 250 x 4.6 mm, 5 um, Hex/MTBE = 80 : 20, 1 mL/min;
85 : 15 er; [a]4®> =—26.16 (c = 0.10, CHCls).

bdditional Info : Peakis) manually integrated
DAD1 B, Sig=254,10 Ref=off (CACHEMZZDATAZ0TTWLELINMREPETICIONESOUMN1IT-2_IC_HexMTBE_20_01.04
mall |
7] f
J {1
i | II

L
= 39048

n
L

Additional Info : Peakis) manually integrated

DADA B, Sig=254, 10 Ref=off (CACHEMEZT\DAT AL DTTHLELICUMREPETICIONES VLN 142-2_|C_Hex-MTE
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Scale: 0.2 mmol; isolated 47.0 mg (68% yield), light yellow solid, Hexane : EA=50:1,
Rf=0.10

1H NMR spectrum (CDCls)
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IH NMR (500 MHz, CDCl3) § 7.41 (m, 4H), 7.37 — 7.32 (m, 1H), 7.32 — 7.28 (m, 1H),
7.19 — 7.12 (m, 3H), 7.08 (d, J = 7.8 Hz, 1H), 6.98 — 6.90 (m, 2H), 6.77 (d, J = 7.9 Hz,
2H), 6.37 (dd, J = 17.5, 11.1 Hz, 1H), 5.52 (d, J = 11.1 Hz, 1H), 5.46 (d, J = 17.5 Hz,
1H), 5.05 (d, J = 2.3 Hz, 2H), 4.02 — 3.80 (m, 2H), 2.08 (s, 1H).
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13C NMR spectrum (CDCls)
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13C NMR (126 MHz, CDCls) § 159.07, 155.12, 141.68, 136.89, 135.51, 129.74, 128.88,

128.72, 128.17, 127.74, 121.50, 119.82, 119.64, 119.46, 114.10, 114.05, 84.78, 70.33,
70.23.

IR spectrum (neat)
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Wavenumber cm-1

HRMS (ESI+, MeOH): m/z calcd. 369.1461 (M + Na)*, found: 369.1463.
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HPLC conditions: Chiralpak IC 250 x 4.6 mm, 5 um, Hex/MTBE = 70 : 30, 1 mL/min;
92 :8er; [a]4®> =—36.06 (c = 0.10, CHCls).

Additional Info : Peak(s) manually integrated

DAD1 B, Sig=254,10 Ref=off (CACHEM32\1\DATA\2017\KLEIJ\XIN\XIN149-3UAXIN149-3_IC_Hex-MTBUE_30_2.D|
mAU_i Eg _
3 ﬁ ©
354 I ©
30 /| i
] [ il
25 | A
20 “ ‘l /|
3 1
155 | \ | l‘.
10 | I
[ [
54 | ' | "\ ,‘ \
04 LUV Y A N k\
—— ‘ . — —— — —
0 5 10 15 20 min|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il ittty |====] === | === | === | ======—= |
1 12.587 BB 0.3434 904.14587 40.35524 49.0357
2 16.151 BB 0.4668 939.70599 30.38390 50.9643

Additional Info : Peak(s) manually integrated

DAD1 B, Sig=254,10 Ref=off (CA\CHEM32\1\DATA\2017\KLEIJ\XJN\XIN149-3\IA\XIN149-4_|C_Hex-MTBUE_30_2.D
mAUé §
] g
50 |
4 |
4 |
40 i
4 |
30 ﬁ | “'
] \
20 ‘l Y [
] | ~ [
3] ‘\ o ‘ \
10 ~ N [
0] SN N N
a T ‘ T T T ‘ T T T | T T | T T
5 10 15 20 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %
e | ==== | —==--—- e e R |
1 12.712 BB 0.3329 175.26665 7.89767 7.9127
2 16.160 BB 0.4903 2039.75000 62.90194 92.0873
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Scale: 0.2 mmol; isolated 29.5 mg (83% yield), light yellow oil, Hexane : EA =50: 1, R¢
=0.15

H NMR spectrum (CDCls)
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IH NMR (400 MHz, CDCls) 8 7.25 (m, 2H), 7.01 (m, 3H), 6.12 (dd, J = 17.6, 11.1 Hz,
1H), 5.36 — 5.25 (m, 2H), 3.71 — 3.54 (m, 2H), 2.19 (s, 1H), 1.44 (s, 3H).
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13C NMR spectrum (CDCls)
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13C NMR (101 MHz, CDCls) § 155.46, 140.50, 129.14, 122.67, 121.30, 116.96, 82.13,
70.23, 19.18.

IR spectrum (neat)
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Wavenumber cm-1

HRMS (ESI+, MeOH): m/z calcd. 201.0886 (M + Na)*, found: 201.0883.

S84



HPLC conditions: Chiralpak IA 250 x 4.6 mm, 5 um, Hex/MTBE = 80:20, 1 mL/min;
57.5:42.5er; [a]3° =—1.22 (c = 0.09, CHCl5).

CADT B, Sig=254%. 10 Fef=off [COCHENEA T DA T A0 T FLEL L INREPE TICIONESULINTIE-_TA_Hex-MTEE_A] 13.0)
mAL | %
104 =
E
- [
i d
5
6- |
+ | |
24 | |
] iR
: H JJ . | W I|J !
o VSIS S R S
k T L T T T
5 10 16 o 25 mir]
1 11.9%&4 BB 0.2664 Z203. 50 _2305
2 1Z.840 EB 0.323z 201 49 _TE55
bdditional Info : Peakis) manually integrated
DAD1 B, Sig=254, 10 Ref=off (CACHEM3Z\T\DATAZOTTHLELINUMREPETICIOMESULIN144-2 1A Hew-MTBE_20_01.0)
mAl =
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Dzal BecTims Typs Lrza Height Lrea
- [min] mAU*s [mAD %=

1 11.831 BV 0.3253

0.3253 ET.5500
2 12.727 VB 0.4237 a2 4500
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Scale: 0.2 mmol; isolated 43.7 mg (77% yield), light yellow solid, Hexane : EA=50:1,
R¢=0.15

H NMR spectrum (CDCls)
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IH NMR (400 MHz, CDCl3) § 7.13 (m, 2H), 6.96 — 6.86 (m, 3H), 6.81 — 6.73 (m, 3H),
6.32 (dd, J = 17.5, 11.1 Hz, 1H), 5.95 (g, J = 1.4 Hz, 2H), 5.49 (dd, J = 11.1, 1.0 Hz, 1H),
5.43 (dd, J = 17.5, 1.0 Hz, 1H), 3.95 — 3.77 (m, 2H), 2.08 (s, 1H).
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13C NMR spectrum (CDCls)
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13C NMR (101 MHz, CDCls) § 155.07, 148.12, 147.34, 135.59, 133.82, 128.90, 121.53,
120.30, 119.82, 119.55, 108.29, 107.69, 101.35, 84.69, 70.35.

IR spectrum (neat)
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HRMS (ESI+, MeOH): m/z calcd. 307.0941 (M + Na)*, found: 307.0940.
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HPLC conditions: Chiralpak IC 250 x 4.6 mm, 5 um, Hex/MTBE = 60 : 40, 1 mL/min;
92 :8er; [a]4®> =—45.14 (c = 0.12, CHCls).

bAdditional Info : Peakis) manually integrated
DAD1 B, Sig=254, 10 Ref=off (CACHEMEAT'DATAZD TN KLELINLIMREPETICIONESUN113-2 |IC HexMTBE 40 03.0)
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4a

HO—>JOPh

Ph

Scale: 0.2 mmol; isolated 45.5 mg (95% yield), light yellow oil, Hexane : EA =10: 1, R¢
=0.2

'H NMR spectrum (CDCls)
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IH NMR (500 MHz, CDCls) & 7.51 — 7.47 (m, 2H), 7.40 — 7.35 (m, 2H), 7.34 — 7.29 (m,
3H), 7.01 - 6.95 (m, 3H), 6.18 (t, J = 6.4 Hz, 1H), 4.82 (d, J = 6.4 Hz, 2H), 4.64 (s, 2H),

1.79 (s, 1H).
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13C NMR spectrum (CDCls)
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13C NMR (101 MHz, CDCls) § 158.50, 143.43, 140.04, 129.72, 128.74, 128.05, 126.63,
126.35, 121.33, 114.97, 77.48, 77.16, 76.84, 64.58, 60.58.

1H-Selective 1D NOESY (CDCls)
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IR spectrum (neat)
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Wavenumber cm-1

HRMS (ESI+, MeOH): m/z calcd. 263.1043 (M + Na)*, found: 263.1042.

S91



4b Q
HO_>JO CHj

Ph

Scale: 0.2 mmol; isolated 46.2 mg (91% yield), light yellow liquid, Hexane : EA =10 :
1,Ri=0.2

'H NMR spectrum (CDCls)
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IH NMR (400 MHz, CDCls) & 7.54 — 7.46 (m, 2H), 7.42 — 7.35 (m, 2H), 7.35 — 7.30 (m,
1H), 7.19 (t, J = 7.0 Hz, 2H), 6.97 — 6.87 (m, 2H), 6.20 (t, J = 6.3 Hz, 1H), 4.83 (d, J =
6.3 Hz, 2H), 4.64 (d, J = 4.3 Hz, 2H), 2.28 (s, 3H), 1.84 (t, J = 5.5 Hz, 1H).
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13C NMR spectrum (CDCls)
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13C NMR (101 MHz, CDCls) § 156.71, 142.97, 140.06, 130.99, 128.71, 127.98, 127.14,
126.95, 126.72, 126.61, 120.97, 111.69, 64.80, 60.48, 16.49.

1H-Selective 1D NOESY (CDCls)

mmmmmmmmmmmmmm

NNNNKNNN © S

vvv

T T T T T T T T T T T T T T T
5.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)

593



IR spectrum (neat)

o
A LA VAN N e s Mo
A ll% ,‘ ‘I ‘. 'leﬂl || Y
s\ ARG
g g A | ‘|Hr|‘*' K
P ARLFIT R
3 g | ||_| | |H T “
g & I|‘ ‘ “ u 2 | ‘ | ‘
= g || C o E ] |
‘.‘ ‘I © | | | J
{ t 5 | Iy H
- ! s
S BleoEl E
‘ 1
| I
|‘ g | !
g & R
‘J
&
=
I I I I I I I I
4000 3600 3200 2800 2400 2000 1600 1200 800

Wavenumber cm-1

HRMS (ESI+, MeOH): m/z calcd. 277.1199 (M + Na)*, found: 277.1186.
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4c
HO—>JO

Ph

Scale: 0.2 mmol; isolated 40.0 mg (65% yield), yellow solid, Hexane : EA=10:1, Rs=
0.2

'H NMR spectrum (CDCls)
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IH NMR (400 MHz, CDCls) & 7.50 — 7.46 (m, 2H), 7.44 — 7.35 (m, 3H), 7.35 — 7.30 (m,
1H), 7.24 (d, J = 7.7 Hz, 1H), 7.20 (s, 1H), 7.13 (m, 1H), 6.13 (t, J = 6.4 Hz, 1H), 4.86
(d, J = 6.4 Hz, 2H), 4.66 (s, 2H), 1.65 (s, 1H).
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13C NMR spectrum (CDCls)
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13C NMR (101 MHz, CDCls) § 158.69, 143.71, 139.83, 132.1 (q, J = 32.32 Hz), 130.22,
128.80, 128.21, 126.67, 125.61, 118.41, 118.40, 117.94 (g, J = 4.04 Hz), 111.72 (q, J =
4.04 Hz), 64.93, 60.61.

F NMR spectrum (CDCls)
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!H-Selective 1D NOESY (CDCls)
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Wavenumber cm-1

HRMS (ESI+, MeOH): m/z calcd. 331.0916 (M + Na)*, found: 331.0916.
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OMe

w

HO_>JO

Ph

Scale: 0.2 mmol; isolated 52.9 mg (98% yield), white solid, Hexane : EA=10:1, Rf =
0.2

H NMR spectrum (CDCls)
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IH NMR (400 MHz, CDCls) & 7.52 — 7.46 (m, 2H), 7.39 — 7.28 (m, 3H), 6.94 — 6.81 (m,
4H), 6.16 (t, J = 6.4 Hz, 1H), 4.76 (d, J = 6.4 Hz, 2H), 4.61 (d, J = 2.9 Hz, 2H), 3.78 (s,

3H), 1.80 (s, 1H).
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13C NMR spectrum (CDCls)
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13C NMR (101 MHz, CDCls) § 154.35, 152.62, 143.43, 140.10, 128.72, 128.01, 126.61,
126.52, 116.12, 114.89, 65.44, 60.55, 55.88.

1H-Selective 1D NOESY (CDCls)
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IR spectrum (neat)
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HRMS (ESI+, MeOH): m/z calcd. 293.1148 (M + Na)*, found: 293.1137.
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4e
HO OPh

Br

Scale: 0.2 mmol; isolated 45.8 mg (72% yield), white solid, Hexane : EA =10: 1, Rf =
0.2

1H NMR spectrum (CDCls)
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'H NMR (400 MHz, CDCls) § 7.58 (dd, J = 8.0, 1.2 Hz, 1H), 7.35 — 7.25 (m, 5H), 7.20 —
7.14 (m, 1H), 7.02 — 6.96 (m, 3H), 5.88 (t, J = 6.0 Hz, 1H), 4.87 (d, J = 6.1 Hz, 2H), 4.54
(s, 2H), 1.87 (s, 1H).
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13C NMR spectrum (CDCls)
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13C NMR (101 MHz, CDCls) & 158.48, 143.81, 142.08, 132.79, 131.23, 129.76, 129.67,
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1H-Selective 1D NOESY (CDCls)
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IR spectrum (neat)
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Wavenumber cm-1

HRMS (ESI+, MeOH): m/z calcd. 341.0148 (M + Na)*, found: 341.0133.
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4f
HO OPh

H3C

Scale: 0.2 mmol; isolated 41.1 mg (81% yield), yellow oil, Hexane : EA=10:1,R¢=0.2

H NMR spectrum (CDCls)
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IH NMR (400 MHz, CDCls) & 7.41 — 7.37 (m, 2H), 7.34 — 7.28 (m, 2H), 7.18 (d, J = 7.8
Hz, 2H), 7.02 — 6.93 (m, 3H), 6.15 (t, J = 6.4 Hz, 1H), 4.80 (d, J = 6.4 Hz, 2H), 4.62 (s,
2H), 2.36 (s, 3H), 1.75 (s, 1H).
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13C NMR spectrum (CDCls)
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13C NMR (101 MHz, CDCls) & 158.52, 143.28, 137.92, 137.02, 129.70, 129.44, 126.50,
125.42, 121.27, 114.96, 64.58, 60.48, 21.26.

1H-Selective 1D NOESY (CDCls)

Nooo gw ~in sog ~
¢8R 8% N 393 N
SRR RE 33 FE 4
NV \ I 1

1

|

1 |
M -
T T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

$105



IR spectrum (neat)
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Wavenumber cm-1

HRMS (ESI+, MeOH): m/z calcd. 277.1199 (M + Na)*, found: 277.1195.
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S107. X-ray molecular structure of compound 3e
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