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1. General

Al reactions were carried out under an atmosphere of nitrogen with magnetic stirring. 'H
and **C NMR spectra were recorded on a Varian 400-MR spectrometer at ambient temperature.
'H NMR data are reported as follows: chemical shift in ppm downfield from tetramethylsilane
(6 scale), multiplicity (s = singlet, d = doublet, t = triplet, g = quartet, quint = quintet, m =
multiplet, and br = broad), coupling constant (Hz), and integration. **C NMR chemical shifts are
reported in ppm downfield from tetramethylsilane (& scale). **P NMR chemical shifts are
reported in ppm downfield from Hs;PO, (85%). All *C NMR and *P NMR spectra were
obtained with complete proton decoupling.

Toluene and THF were dried and deoxygenized using an alumina/catalyst column system
(GlassContour  Co.)., [PdCI(7*-CsHs)], (TCI), distilled water (Nacalai tesque),
1-bromo-2-naphthoic acid (TCI), methanol (Nacalai tesque), ethanol (Nacalai tesque),
2-propanol  (Nacalai  tesque), 3-pentanol (TCI), 2,4-dimethyl-3-pentanol  (TCI),
dicyclohexylmethanol (Aldrich), cyclohexanol (Wako), cyclooctanol (TCI), t-butyl alcohol
(Wako), phenol (TCI), 2,6-dimethylphenol (TCI), oxalyl chloride (Wako), 1-naphthaleneboronic
acid (Wako), 2-methylphenylboronic acid (Wako), 4-methyl-1-naphthaleneboronic acid (Alfa
Aesar), 4-methoxy-1-naphthaleneboronic acid (Aldrich), 4-fluoro-1-naphthaleneboronic acid
(Aldrich), 1-pyreneboronic acid (Wako), 2,3-dimethylphenylboronic acid (Wako),
2,5-dimethylphenylboronic acid (Wako), 5-fluoro-2-methylphenylboronic acid (Wako),
4-fluoro-2-methylphenylboronic acid (Alfa Aesar), lithium alminium hydride (Wako), and
potassium hydroxide (Nacalai tesque) were used as received from the commercial sources.
1,1,2-trichloroethane (Wako), dimethylformamide (Nacalai tesque), and pyridine (Wako) were
purchased from the commercial sources and distilled before use. Potassium phosphate (Nacalai
tesque) was purchased and dried prior to use. PQXphos L1-L6 were synthesized by the method
reported previously.**
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2. Experimental Procedures and Spectral Data for New Compounds

2.1 Preparation of Aryl Bromide
Br O Br O Br O

(COCl), ROH, pyridine
LT e CXT 0 e LT

1

Scheme S1. Synthesis of aryl bromide 1

General procedure: To a solution of 1-bromo-2-naphthoic acid (1.11 g, 4.40 mmol) in CH,CI,
(20 mL) was added oxalyl chloride (416 xL, 4.84 mmol) at 0 °C. The mixture was stirred at
room temperature for 1 h. After evaporation of the solvent, to the mixture was added pyridine
(2.0 mL, 13.3 mmol), alcohol (13.3 mmol), and CH,Cl, (20 mL). The mixture was stirred at
room temperature for 18 h. The resulting mixture was quenched by water and extracted with
CH,CI,. After drying with anhydrous MgSO,, the concentrated mixture was purified by column
chromatography (hexane:CH,CI, = 2:1) to give a desired product.

Br O

Methyl 1-bromo-2-naphthoate (1A): 95% yield; *"H NMR (400 MHz, CDCl;) §8.46 (d, J =
8.4 Hz, 1H), 7.85 (d, J = 8.0 Hz, 1H), 7.84 (d, J = 8.4 Hz, 1H), 7.58-7.70 (m, 3H), 4.01 (s, 3H);
C NMR (100 MHz, CDCls) §167.9, 135.2, 132.3, 131.2, 128.6, 128.2, 128.1, 128.1, 127.8,
125.7,122.6, 52.7; IR (ATR) v 2925, 1717, 1456, 1429, 1265, 1234, 1219, 1126, 1003, 866, 827,
760 cm™; HRMS (ESI) m/z calcd for C1,HgBrO,+H" (M+H"): 264.9859, found: 264.9851.

SoRa

Isopropyl 1-bromo-2-naphthoate (1B): 82% yield; '"H NMR (400 MHz, CDCl;) §8.44 (d, J =
8.8 Hz, 1H), 7.84 (d, J = 8.0 Hz, 1H), 7.83 (d, J = 8.8 Hz, 1H), 7.56-7.67 (m, 3H), 5.36 (sep, J =
6.0 Hz, 1H), 1.44 (d, J = 6.0 Hz, 6H); *C NMR (100 MHz, CDCl;) §167.1, 135.0, 132.2, 132.2,
128.4,128.2, 128.0, 127.9, 127.8, 125.6, 122.0, 69.7, 21.8 (2C); IR (ATR) v 2986, 1722, 1460,
1373, 1271, 1242, 1172, 1099, 978, 926, 823, 788, 762 cm™; HRMS (ESI) m/z calcd for
CuH13BrO+H" (M+H"): 293.0172, found: 293.0162.
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Pentan-3-yl 1-bromo-2-naphthoate (1C): 87% yield; *"H NMR (400 MHz, CDCls) §8.44 (d, J
= 8.0 Hz, 1H), 7.85 (dd, J = 8.0 Hz, 1.2 Hz, 1H), 7.84 (d, J = 8.4 Hz, 1H), 7.56-7.67 (m, 3H),
5.12 (quin, J = 6.0 Hz, 1H), 1.77 (dg, J = 7.6 Hz, 6.0 Hz, 4H), 1.03 (t, J = 7.6 Hz, 6H); **C
NMR (100 MHz, CDCl;) 6167.5, 134.9, 132.4, 132.3, 128.4, 128.2, 128.0, 127.9, 127.8, 125.5,
121.9, 78.8, 26.5 (2C), 9.8 (2C); IR (ATR) v 2966, 1728, 1558, 1456, 1265, 1234, 1150, 1136,
1109, 1045, 974, 930, 822, 758 cm™; HRMS (ESI) m/z calcd for CigHy;BrO+H* (M+H™):

321.0485, found: 321.0475.
e

2,4-Dimethylpentan-3-yl 1-bromo-2-naphthoate (1D): 80% vyield; 'H NMR (400 MHz,
CDCl;) 68.46 (d, J = 8.4 Hz, 1H), 7.84 (dd, J = 7.2 Hz, 0.8 Hz, 1H), 7.84 (d, J = 8.4 Hz, 1H),
7.56-7.70 (m, 3H), 4.97 (t, J = 6.0 Hz, 1H), 2.07 (dsep, J = 6.4 Hz, 6.0 Hz, 2H), 1.03 (t, J = 6.4
Hz, 12H); *C NMR (100 MHz, CDCls) §167.5, 135.0, 132.4, 132.3, 128.5, 128.1, 128.0, 127.9,
127.8, 125.7, 122.1, 84.7, 26.6 (2C), 19.7 (2C), 17.5 (2C); IR (ATR) v 2963, 1717, 1558, 1325,
1276, 1240, 1171, 1117, 972, 935, 893, 810, 754 cm™; HRMS (ESI) m/z calcd for
C1gH2Bro,+H" (M+H"): 349.0798, found: 349.0787.

Br O

o

Dicyclohexylmethyl 1-bromo-2-naphthoate (1E): 80% yield; ‘H NMR (400 MHz, CDCl;) §
8.47 (d, J = 8.4 Hz, 1H), 7.84 (d, J = 8.0 Hz, 2H), 7.56-7.72 (m, 3H), 5.00-5.04 (m, 1H),
1.56-1.78 (m, 12H), 1.15-1.34 (m, 10H); *C NMR (100 MHz, CDCl,) & 167.3, 135.0, 132.4,
132.1, 128.6, 128.1, 128.0, 127.9, 127.8, 125.8, 122.3, 83.3, 38.6 (2C), 30.0 (2C), 27.7 (2C),
26.4 (2C), 26.3 (2C), 26.1 (2C); IR (ATR) v 2929, 2851, 1728, 1683, 1653, 1558, 1265, 1238,
1167, 1124, 975, 754 cm™; HRMS (ESI) m/z calcd for CoHyBrO,+H" (M+H"): 429.1424,
found: 429.1411.
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Cyclohexyl 1-bromo-2-naphthoate (1F): 92% yield; *H NMR (400 MHz, CDCl,) §8.44 (d, J
= 8.4 Hz, 1H), 7.84 (dd, J = 8.0 Hz, 1.2 Hz, 1H), 7.83 (d, J = 8.4 Hz, 1H), 7.56-7.67 (m, 3H),
5.13 (sep, J = 4.0 Hz, 1H), 2.02-2.07 (m, 2H), 1.80-1.85 (m, 2H), 1.51-1.70 (m, 3H), 1.41-1.51
(m, 2H), 1.29-1.39 (m, 1H); *C NMR (100 MHz, CDCl,) &5 167.1, 135.0, 132.3 (2C), 128.4,
128.2, 128.0, 127.9, 127.8, 125.7, 122.0, 74.5, 31.6 (2C), 25.4, 23.7 (2C); IR (ATR) v 2933,
1717, 1558, 1506, 1456, 1285, 1248, 1170, 1128, 1011, 980, 824, 756 cm™; HRMS (ESI) m/z
calcd for Cy;Hy7BrO,+H" (M+H"): 333.0485, found: 333.0473.

Cyclooctyl 1-bromo-2-naphthoate (1G): 93% vyield; *"H NMR (400 MHz, CDCl,) §8.44 (d, J
=8.4 Hz, 1H), 7.84 (d, J = 8.4 Hz, 1H), 7.83 (d, J = 8.4 Hz, 1H), 7.56-7.66 (m, 3H), 5.30 (sep, J
= 4.0 Hz, 1H), 1.90-2.07 (m, 4H), 1.74-1.83 (m, 2H), 1.55-1.66 (m, 8H); *C NMR (100 MHz,
CDCl;) 6167.0, 135.0, 132.4, 132.2, 128.4, 128.1, 128.0, 127.9, 127.8, 125.6, 122.0, 77.2, 31.4
(2C), 27.1 (2C), 25.4, 23.0 (2C); IR (ATR) v 2920, 1717, 1558, 1273, 1244, 1169, 1138, 1031,
976, 924, 826, 758, 746 cm™; HRMS (ESI) m/z calcd for CioHpBrO+H" (M+H"): 361.0798,
found: 361.0784.

SoRa

tert-Butyl 1-bromo-2-naphthoate (1H): 63% yield; ‘*H NMR (400 MHz, CDCl;) §8.42 (d, J =
8.0 Hz, 1H), 7.83 (d, J = 8.0 Hz, 1H), 7.82 (d, J = 8.4 Hz, 1H), 7.55-7.65 (m, 3H), 1.67 (s, 9H):
C NMR (100 MHz, CDCls) §166.9, 134.8, 133.4, 132.2, 128.3, 128.1, 127.9, 127.8, 127.7,
125.5, 121.3, 82.9, 28.2 (3C); IR (ATR) v 1724, 1684, 1558, 1506, 1456, 1367, 1294, 1248,
1126, 822, 754, 654 cm™; HRMS (ESI) m/z calcd for C;sH1sBrO+H" (M+H"): 307.0328, found:
307.0317.
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Phenyl 1-bromo-2-naphthoate (11): 79% vyield; ‘H NMR (400 MHz, CDCl;) §8.51 (dd, J =
8.4 Hz, 0.8 Hz, 1H), 7.87-7.93 (m, 3H), 7.69 (ddd, J = 8.4 Hz, 7.2 Hz, 1.2 Hz, 1H), 7.64 (ddd, J
= 8.0 Hz, 6.8 Hz, 1.2 Hz, 1H), 7.45-7.50 (m, 2H), 7.29-7.35 (m, 3H); *C NMR (100 MHz,
CDCl;) 6165.8, 150.8, 135.4, 132.4, 130.5, 129.6 (2C), 128.7, 128.4, 128.3, 128.3, 128.0, 126.2,
125.9, 123.4, 121.6 (2C); IR (ATR) v 1734, 1718, 1684, 1558, 1489, 1456, 1229, 1190, 1109,
968, 822, 758, 745, 691 cm™; HRMS (ESI) m/z calcd for Ci7Hy,BrO,+H" (M+H"): 307.0015,
found: 307.0003.

2,6-Dimethylphenyl 1-bromo-2-naphthoate (1J): 78% yield: *"H NMR (400 MHz, CDCl;) &
8.54 (d, J =8.4 Hz, 1H), 7.99 (d, J = 8.4 Hz, 1H), 7.93 (d, J = 8.8 Hz, 1H), 7.90 (d, J = 8.8 Hz,
1H), 7.70 (ddd, J = 8.4 Hz, 6.8 Hz, 1.2 Hz, 1H), 7.65 (ddd, J = 8.0 Hz, 6.8 Hz, 1.2 Hz, 1H),
7.12-7.19 (m, 3H), 2.36 (s, 6H); *C NMR (100 MHz, CDCl;) & 164.9, 148.2, 135.4, 132.4,
130.3, 130.2 (2C), 128.8 (2C), 128.4, 128.3, 128.2, 128.0, 126.1, 125.8 (2C), 123.5, 16.7 (2C);
IR (ATR) v 2358, 1684, 1653, 1647, 1558, 1506, 754 cm™; HRMS (ESI) m/z calcd for
C1oH15BrO,+H" (M+H"): 355.0328, found: 355.0316.

2.2 Preparation of Aryl Chloride 1D’

Br O CuCl

c o
o DMEF, 140 °C, 18 h 0

2,4-Dimethylpentan-3-yl 1-chlolro-2-naphthoate: To a solution of 1D (349 mg, 1.0 mmol) in
DMF (1.0 mL) was added CuClI (109 mg, 1.1 mmol). The mixture was stirred at 140 °C for 18
h. After filtration of the reaction mixture with Et,O, the filtrate was extracted by Et,O and

washed by water, dried over MgSO,. After evaporation of the solvent, the residue was purified
by column chromatography (hexane:CH,Cl, = 2:1) to give a desired product (254 mg, 84%).; 'H
NMR (400 MHz, CDCl;) 68.47 (d, J = 8.0 Hz, 1H), 7.87 (d, J = 8.0 Hz, 1H), 7.80 (d, J = 8.4
Hz, 1H), 7.77 (d, J = 8.4 Hz, 1H), 7.66 (dd, J = 6.8 Hz, 6.4 Hz, 1H), 7.61 (dd, J = 6.8 Hz, 6.4
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Hz, 1H), 4.97 (t, J = 6.0 Hz, 1H), 2.06 (dsep, J = 6.4 Hz, 6.0 Hz, 2H), 1.01 (t, J = 6.4 Hz, 12H);
¥C NMR (100 MHz, CDCly) & 166.7, 135.1, 1315, 131.2, 128.9, 128.1 (2C), 127.7, 126.9,
125.8, 125.7, 84.5, 29.6 (2C), 19.7 (2C), 17.4 (2C): IR (ATR) v 2963, 1717, 1464, 1331, 1272,
1242, 1120, 989, 893, 812, 754 cm™; HRMS (ESI) m/z calcd for CigH,,ClO+Na* (M+Na"):
327.1122, found: 327.1118.

2.3 General Procedure for Asymmetric Suzuki-Miyaura Cross-coupling (Tables 1-3 and
Eq1)

To a solution of (P)-(R)-PQXphos (27 mg, 4.0 umol phosphorous atom) in THF (300 zL) was
added [PdCI(77’-C3Hs)], (0.01 M in THF, 100 4L, 1 zmol), KsPO, (43 mg, 0.2 mmol), 1 (0.10
mmol), 2 (0.15 mmol), H,O (40 L) in this order. The reaction was stirred at 40 °C for 24-48 h.
After the reaction, subsequent addition of MeCN (10 mL) resulted in precipitation of the
polymer complex. The suspension was passed through a pad of Celite® using MeCN as an
eluent. The crude product was subjected to PTLC (hexane/Et,O = 4/1) to give a desired product.
Further purification was performed by GPC if necessary. The enantiomeric excesses of the
products were determined by HPLC or SFC with a chiral stationary phase.

2.4 Gram-Scale Reaction (Table 3, ently 6)

To a solution of (P)-(R)-PQXphos (595 mg, 96 xmol phosphorous atom) in THF (16 mL) was
added [PACI(7’-C3Hs)], (14.6 mg, 40 zmol), KsPO, (1.70 g, 8.0 mmol), 1 (1.40 g, 4.0 mmol), 2
(900 mg, 6.0 mmol), H,O (1.6 mL) in this order. The reaction was stirred at 40 °C for 72 h.
After the reaction, subsequent addition of MeCN (30 mL) resulted in precipitation of the
PQXphos. The suspension was passed through a pad of Celite® using MeCN as an eluent. The
crude product was isolated by column chromatography (hexane/Et,O = 4/1) to give a desired
product 3Dg (1.31 g, 87% vyield). The enantiomeric excess of this compound was determined by
SFC analysis.

2.5 Reuse of Catalyst (Scheme 1)

[Initial Run] To a solution of (P)-(R)-PQXphos (27 mg, 4.0 umol phosphorous atom) in THF
(300 L) was added [PACI(7-C5sHs)], (0.01 M in THF, 100 xL, 1 zmol), KsPO, (43 mg, 0.2
mmol), 1D (0.12 mmol, 42 mg), 2g (0.10 mmol, 15 mg), H,O (40 L) in this order. The
reaction was stirred at 40 °C for 40 hours. After the reaction, acetonitrile was added to the
mixture to precipitate polymer complex. The insoluble materials were washed by acetonitrile to
extract the product. After evaporation of the extract, the residue was purified by by PTLC
(hexane/Et,0O = 4/1) to give a desired product (20 mg, 53%). The enantiomeric excesses of the
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products were determined by SFC with a chiral stationary phase. The polymer catalyst
remainning in the reaction vessel was dried under vacuum and used for the next run.

[2nd and 3rd Runs] To a mixture of polymer catalyst and THF (400 L) was added K;PO, (43
mg, 0.2 mmol), 1D (0.12 mmol, 42 mg), 2g (0.10 mmol, 15 mg), H,O (40 L) in this order. The
reaction was stirred at 40 °C. After the reaction, acetonitrile was added to the mixture to
precipitate polymer complex. The insoluble materials were washed by acetonitrile to extract the
product. After evaporation of the extract, the residue was purified by by PTLC (hexane/Et,O =
4/1) to give a desired product (2nd run, 25 mg, 66%; 3rd run, 26 mg 69%). The enantiomeric
excesses of the products were determined by SFC with a chiral stationary phase.

2.6 Asymmetric Suzuki-Miyaura Coupling Using Helically Inversed PQXphos (Scheme 2)

(R)-L6 (27 mg, 4.0 gmol phosphorus atom) in 1,1,2-trichloroethane (0.6 mL) and THF (0.2 mL)
was stirred at 60 °C for 24 h. To the mixture was added [PdCI(7-CsHs)], [0.01 M in
THF/1,1,2-TCE (5/2), 100 xL, 1 #mol], and the solution was stirred at 60 °C for 10 min. To the
mixture was added K3PO, (43 mg, 0.2 mmol), 1D (35 mg, 0.1 mmol), 2f (37 mg, 0.15 mmol),
and H,O (40 xL). The mixture was stirred at 40 °C for 48 h. After the reaction, subsequent
addition of MeCN (10 mL) resulted in precipitation of the PQXphos. The suspension was
passed through a pad of Celite® using MeCN as an eluent. The crude product was subjected to
PTLC (hexane/Et,O = 4/1). Further purification was performed by GPC to give a desired
product (44 mg, 93% yield). The enantiomeric excesses of the products were determined by
SFC with a chiral stationary phase.

2.7 Reduction and Hydrolysis of (S)-3Dg (Scheme 3)

[Reduction] To a solution of (S)-3Dg (35 mg, 0.094 mmol) in Et,O (7.0 mL) was added lithium
aluminum hydride (7 mg, 0.20 mmol) at 0 °C. The mixture was stirred at 80 °C for 1 h. After
the reaction, the mixture was quenched by water and extracted with Et,O. After drying with
anhydrous MgSQO,, the concentrated mixture was purified by column chromatography
(hexane/Et,0 = 3/1) to give a desired product (S)-4 (21 mg, 84% vyield). The enantiomeric
excess of this compound was determined by SFC analysis.

[Hydrolysis] To a solution of (S)-3Dg (131 mg, 0.35 mmol) in EtOH (30.0 mL) was added
KOH (11 g, 200 mmol). The mixture was stirred at 80 °C for 12 hours. After the reaction, the
mixture was extracted with Et,O and the extracts were washed with water. After drying with
anhydrous MgSO,, the concentrated mixture was purified by column chromatography
(hexane:Et,0 = 1:1) to give a desired product (S)-5 (94 mg, 98% yield). The enantiomeric
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excess of this compound was determined by SFC analysis.

2.8 Determination of Absolute Configuration

KOH, EtOH
OO O 80°C, 12 h OO OH
3Da S1

To a solution of 3Da (26 mg, 0.066 mmol, 84% ee) in EtOH (7.0 mL) was added KOH (3.0
g, 53 mmol). The mixture was stirred at 80 °C for 12 hours. After the reaction, the mixture was
extracted with Et,O and the extracts were washed with water. After drying with anhydrous
MgSOQ,, the concentrated mixture was purified by column chromatography (hexane:Et,O = 1:1)
to give a desired product 6 (16 mg, 83% yield). The enantiomeric excess of this compound was
determined by SFC analysis. The absolute configuration was determined by comparing its
optical rotation with reported data.>*® (S1): *H NMR (400 MHz, CDCl;) §8.10 (d, J = 8.4 Hz,
1H), 7.98 (d, J = 8.8 Hz, 1H), 7.92-7.95 (m, 3H), 7.52-7.57 (m, 2H), 7.45 (ddd, J = 8.4 Hz, 6.8
Hz, 1.2 Hz, 1H), 7.33 (dd, J = 6.8 Hz, 0.8 Hz, 1H), 7.21-7.30 (m, 3H), 7.15 (d, J = 8.0 Hz, 1H);
[a]®5 —20.1 [c 0.810, CH,Cl,, 84% ee (S)].

o LiAIH,, Et,O Me
OO O 80°C,1h OO OH
3Da S2

To a solution of 3Db (42 mg, 0.12 mmol, 82% ee) in Et,O (7.0 mL) was added lithium
aluminum hydride (9 mg, 0.24 mmol) at 0 °C. The mixture was stirred at 80 °C for 1 h. After
the reaction, the mixture was quenched by water and extracted with Et,O. After drying with
anhydrous MgSQO,, the concentrated mixture was purified by column chromatography
(hexane/Et,0 = 3/1) to give a desired product 7 (23 mg, 80% yield). The enantiomeric excess of
this compound was determined by SFC analysis. The absolute configuration was determined by
comparing its optical rotation with reported data.>* (S2): "H NMR (400 MHz, CDCl;) §7.81 (d,
J=8.8Hz, 1H), 7.78 (d, J = 9.6 Hz, 1H), 7.61 (d, J = 8.4 Hz, 1H), 7.36 (ddd, J = 7.6 Hz, 6.8 Hz,
0.8 Hz, 1H), 7.15-7.28 (m, 5H), 7.05 (d, J = 7.2 Hz, 1H), 4.39 (d, J = 5.6 Hz, 2H), 1.82 (s, 3H):
[0]*?> —33.7 [c 1.070, CH,Cl,, 81% ee (S)].
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2.9 Spectral Data for New Compounds

SOh
QL ™

Methyl 1-(1-naphthyl)-2-naphthoate (3Aa): *H NMR (400 MHz, CDCl,) §8.09 (d, J = 8.4 Hz,
1H), 8.01 (d, J = 8.4 Hz, 1H), 7.94-7.98 (m, 3H), 7.59 (dd, J = 8.4 Hz, 6.8 Hz, 1H), 7.55 (ddd, J
= 8.0 Hz, 5.2 Hz, 2.4 Hz, 1H), 7.46 (ddd, J = 8.4 Hz, 6.8 Hz, 1.6 Hz, 1H), 7.37 (dd, J = 6.8 Hz,
1.2 Hz, 1H), 7.29-7.32 (m, 2H), 7.25-7.28 (m, 1H), 7.22 (d, J = 8.4 Hz, 1H), 3.44 (s, 3H); ©°C
NMR (100 MHz, CDCls) 6168.0, 140.2, 136.9, 134.8, 133.2, 133.1, 132.9, 128.7, 128.2, 128.1,
128.0, 127.8, 127.8, 127.6, 126.9, 126.7, 126.0, 126.0, 125.7, 125.7, 125.2, 51.8; IR (ATR) v
3057, 2947, 2841, 1724, 1712, 1504, 1431, 1280, 1240, 1122, 831, 798, 763, 731 cm™; HRMS
(ESI) m/z calcd for CyH10,+H™ (M+H™): 313.1223, found: 313.1215; [(1]27D -20.1 [c 1.240,
CH,Cl,, 70% ee (S)].

Isopropyl 1-(1-naphthyl)-2-naphthoate (3Ba): *H NMR (400 MHz, CDCl;) 58.07 (d, J = 8.8
Hz, 1H), 8.00 (d, J = 8.8 Hz, 1H), 7.92-7.99 (m, 3H), 7.56 (dd, J = 8.0 Hz, 6.8 Hz, 1H), 7.53
(ddd, J = 8.4 Hz, 6.4 Hz, 2.0 Hz, 1H), 7.45 (ddd, J = 8.4 Hz, 5.2 Hz, 3.2 Hz, 1H), 7.25-7.35 (m,
5H), 4.74 (sep, J = 6.4 Hz, 1H), 0.57 (d, J = 6.4 Hz, 3H), 0.54 (d, J = 6.4 Hz, 3H); *C NMR
(100 MHz, CDCl5) §167.7, 139.3, 137.3, 134.7, 133.3, 133.3, 133.1, 129.8, 128.0, 128.0, 127.9,
127.9, 127.6, 127.4, 127.1, 126.6, 126.4, 125.9, 125.8, 125.7, 125.1, 67.9, 20.8, 20.8; IR (ATR)
v 3057, 2977, 2931, 1699, 1371, 1278, 1103, 822, 766 cm™; HRMS (ESI) m/z calcd for
CosH200,+H" (M+H"): 341.1536, found: 341.1530; [a]*®s 7.3 [c 1.050, CH,Cl,, 79% ee (S)].

3-pentyl 1-(1-naphthyl)-2-naphthoate (3Ca): '"H NMR (400 MHz, CDCl;) §8.14 (d, J = 8.4
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Hz, 1H), 8.02 (d, J = 8.8 Hz, 1H), 7.94 (m, 3H), 7.56 (dd, J = 8.4 Hz, 7.2 Hz, 1H), 7.54 (ddd, J
= 8.4 Hz, 5.2 Hz, 4.8 Hz, 1H), 7.45 (ddd, J = 8.0 Hz, 4.4 Hz, 3.2 Hz, 1H), 7.36 (dd, J = 6.8 Hz,
1.2 Hz, 1H), 7.28-7.30 (m, 2H), 7.24-7.27 (m, 2H), 4.58 (sep, J = 2.4 Hz, 1H), 0.74-1.09 (m,
4H), 0.54 (t, J = 7.2 Hz, 3H), 0.43 (t, J = 7.6 Hz, 3H); *C NMR (100 MHz, CDCl;) & 167.9,
139.5, 137.4, 134.8, 133.3, 133.3, 133.2, 129.5, 128.1, 128.0 (2C), 127.8, 127.6, 127.5, 127.0,
126.6, 126.4, 126.1, 125.9, 125.7, 125.1, 77.4, 25.9, 25.7, 9.5, 9.2; IR (ATR) v 3057, 2966, 2933,
1699, 1327, 1269, 1136, 833, 766 cm™; HRMS (ESI) m/z calcd for CysHzO,+H" (M+H™):
369.1849, found: 369.1841; [0]*, 6.4 [c 1.105, CH,Cl,, 82% ee (S)].

SON
SO

2,4-Dimethylpentan-3-yl 1-(1-naphthyl)-2-naphthoate (3Da): *H NMR (400 MHz, CDCls) &
8.13 (d, J = 8.8 Hz, 1H), 8.01 (d, J = 8.4 Hz, 1H), 7.95 (d, J = 2.4 Hz, 1H), 7.93 (d, J = 2.0 Hz,
1H), 7.92 (d, J = 8.4 Hz, 1H), 7.56 (dd, J = 8.0 Hz, 6.8 Hz, 1H), 7.52 (ddd, J = 8.0 Hz, 6.4 Hz,
1.6 Hz, 1H), 7.43 (ddd, J = 8.0 Hz, 5.2 Hz, 2.8 Hz, 1H), 7.38 (dd, J = 6.8 Hz, 1.2 Hz, 1H),
7.20-7.29 (m, 4H), 4.55 (t, J = 6.0 Hz, 1H), 1.46 (sep, J = 6.4 Hz, 1H), 1.39 (sep, J = 6.4 Hz,
1H), 0.66 (d, J = 6.8 Hz, 3H), 0.63 (d, J = 6.8 Hz, 3H) 0.50 (d, J = 6.4 Hz, 3H), 0.30 (d, J = 6.4
Hz, 3H); *C NMR (100 MHz, CDCl,) §168.1, 139.4, 137.1, 134.7, 133.4, 133.3, 133.1, 129.6,
128.1, 128.0, 127.8, 127.8, 127.4, 127.3, 126.6, 126.4, 126.2, 126.0, 125.7, 125.2, 83.7, 29.1,
19.2,19.2, 17.4 (2C), 16.5 (2C); IR (ATR) v 2963, 2359, 1726, 1699, 1558, 1506, 1456, 1232,
1117, 800, 770 cm™; HRMS (ESI) m/z calcd for C,sHO+H" (M+H"): 397.2162, found:
397.2155; [a]*°s —6.7 [c 1.030, CH,Cl,, 87% ee (S)].

SON
T

Dicyclohexylmethyl 1-(1-naphthyl)-2-naphthoate (3Ea): ‘H NMR (400 MHz, CDCls) §8.16
(d, J = 8.8 Hz, 1H), 8.01 (d, J = 8.8 Hz, 1H), 7.95 (d, J = 1.6 Hz, 1H), 7.94 (s, 1H), 7.92 (d, J =
8.4 Hz, 1H), 7.56 (dd, J = 8.0 Hz, 6.8 Hz, 1H), 7.52 (ddd, J = 8.0 Hz, 6.8 Hz, 1.2 Hz, 1H), 7.44
(ddd, J = 8.0 Hz, 6.0 Hz, 2.4 Hz, 1H), 7.38 (dd, J = 6.8 Hz, 1.2 Hz, 1H), 7.19-7.28 (m, 4H), 4.59
(t, J = 6.0 Hz, 1H), 0.03-1.57 (m, 22H); *C NMR (100 MHz, CDCls) § 168.2, 139.3, 137.2,
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134.7, 133.4, 133.3, 133.2, 129.4, 128.1 (2C), 128.0, 127.8, 127.6, 127.4, 127.2, 126.5 (2C),
126.5, 126.0, 125.6, 125.1, 82.3, 37.9 (2C), 29.5, 29.2, 27.7, 26.2, 26.2, 26.1, 26.1, 26.0, 25.9,
25.8; IR (ATR) v 2924, 2849, 1726, 1699,1446, 1271, 1121, 907, 766, 729 cm™; HRMS (ESI)
m/z calcd for CasHss0,+H™ (M+H"Y): 477.2788, found: 477.2777; [a]®p —1.2 [c 1.735, CH,Cl,,
82% ee (S)].

Cyclohexyl 1-(1-naphthyl)-2-naphthoate (3Fa): *H NMR (400 MHz, CDCls) 68.07 (d, J =
8.4 Hz, 1H), 8.00 (d, J = 8.4 Hz, 1H), 7.96 (d, J = 4.0 Hz, 1H), 7.94 (d, J = 4.0 Hz, 1H), 7.93 (d,
J =8.0 Hz, 1H), 7.56 (dd, J = 8.0 Hz, 6.8 Hz, 1H), 7.53 (ddd, J = 8.0 Hz, 4.8 Hz, 2.8 Hz, 1H),
7.45 (ddd, J = 8.0 Hz, 3.6 Hz, 3.6 Hz, 1H), 7.35 (dd, J = 6.8 Hz, 1.2 Hz, 1H), 7.25-7.29 (m, 4H),
453 (tt, J = 9.6 Hz, 4.0 Hz, 1H), 1.25-1.34 (m, 5H), 0.99-1.12 (m, 2H), 0.87-0.97 (m, 1H)
0.52-0.65 (m, 2H); *C NMR (100 MHz, CDCl;) & 167.7, 139.2, 137.3, 134.7, 133.3, 133.2,
133.1, 129.9, 128.0 (2C), 127.9, 127.7, 127.4, 127.1, 126.6, 126.4, 125.9 (2C), 125.7, 125.2,
73.1,30.7 (2C), 25.1 (2C), 23.4, 23.4; IR (ATR) v 2930, 1699, 1327, 1279, 1111, 912, 764 cm™;
HRMS (ESI) m/z calcd for CpsH,0,+H" (M+H™Y): 381.1849, found: 381.1840; [a]* 5.2 [c
1.030, CH,Cl,, 80% ee (S)].

o0,
oesy

Cyclooctyl 1-(1-naphthyl)-2-naphthoate (3Ga): '"H NMR (400 MHz, CDCls) §8.06 (d, J =
8.8 Hz, 1H), 8.00 (d, J = 8.8 Hz, 1H), 7.95 (dd, J = 6.0 Hz, 0.8 Hz, 1H), 7.92-7.94 (m, 2H), 7.56
(dd, J = 8.0 Hz, 6.8 Hz, 1H), 7.52 (ddd, J = 8.0 Hz, 4.0 Hz, 4.0 Hz, 1H), 7.46 (ddd, J = 8.0 Hz,
4.8 Hz, 2.8 Hz, 1H), 7.34 (dd, J = 7.2 Hz, 1.2 Hz, 1H), 7.25-7.29 (m, 4H), 4.72 (sep, J = 4.0 Hz,
1H), 1.10-1.31 (m, 12H), 0.80-1.02 (m, 2H); *C NMR (100 MHz, CDCl;) §167.7, 139.0, 137.3,
134.7, 133.4, 133.3, 133.1, 130.0, 128.0, 128.0, 127.9, 127.9, 127.7, 127.3, 127.1, 126.5, 126.4,
126.0, 125.9, 125.7, 125.2, 75.7, 30.0, 30.0, 27.1, 27.1, 25.0, 22.4, 22.3; IR (ATR) v 2922, 1705,
1335, 1269, 1134, 945, 762 cm™; HRMS (ESI) m/z calcd for CyoH,s0,+H* (M+H"): 409.2162,
found: 409.2152; [a]*, -10.5 [c 1.240, CH,Cl,, 80% ee (S)].
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tert-Butyl 1-(1-naphthyl)-2-naphthoate (3Ha): *"H NMR (400 MHz, CDCls) & 7.92-7.99 (m,
5H), 7.56 (dd, J = 8.4 Hz, 6.8 Hz, 1H), 7.51 (ddd, J = 8.4 Hz, 6.0 Hz, 2.4 Hz, 1H), 7.46 (ddd, J
= 8.0 Hz, 5.6 Hz, 2.4 Hz, 1H), 7.35 (dd, J = 6.8 Hz, 1.2 Hz, 1H), 7.24-7.31 (m, 4H), 0.81 (s,
9H); *C NMR (100 MHz, CDCl;) & 168.0, 138.2, 137.4, 134.5, 133.4, 133.3, 133.0, 131.4,
128.0, 127.9, 127.9, 127.8, 127.6, 127.3, 127.2, 126.6, 126.5, 126.0, 125.8, 125.7, 125.2, 80.9,
27.1 (3C); IR (ATR) v 2976, 1699, 1367, 1334, 1286, 1124, 853, 766 cm™; HRMS (ESI) m/z
calcd for CysH,,0,+Na* (M+Na®): 377.1512, found: 377.1502; [a]27D -21.5 [c 0.810, CH,CI,,
68% ee (S)].

Phenyl 1-(1-naphthyl)-2-naphthoate (31a): *"H NMR (400 MHz, CDCl3) §8.20 (d, J = 8.4 Hz,
1H), 8.08 (d, J = 8.4 Hz, 1H), 8.00 (d, J = 8.0 Hz, 1H), 7.96 (d, J = 8.4 Hz, 1H), 7.94 (d, J = 8.8
Hz, 1H), 7.56-7.61 (m, 2H), 7.44-7.48 (m, 2H), 7.39 (d, J = 8.0 Hz, 1H), 7.27-7.36 (m, 3H),
7.13-7.19 (m, 2H), 7.06 (dddd, J = 8.8 Hz, 6.8Hz, 1.2 Hz, 1.2 Hz, 1H), 6.46-6.49 (m, 2H); **C
NMR (100 MHz, CDCls) & 166.4, 150.4, 140.3, 136.6, 135.0, 133.3, 130.0, 132.9, 129.0 (2C),
128.4, 128.2, 128.1, 128.0, 128.0, 127.9, 127.8, 127.3, 126.8, 126.2, 126.0, 125.8, 125.8, 125.4,
125.1, 121.0 (2C); IR (ATR) v 2962, 1728, 1591, 1265, 1188, 1099, 1068, 798, 762 cm™;
HRMS (ESI) m/z calcd for Cp7H150,+#H" (M+H™): 375.1380, found: 375.1370; [a]*’ +29.7 [c
0.640, CH,Cl,, 78% ee (S)].

2,6-Dimethylphenyl 1-(1-naphthyl)-2-naphthoate (3Ja): ‘H NMR (400 MHz, CDCl;) & 8.32
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(d, J = 8.8 Hz, 1H), 8.09 (d, J = 8.8 Hz, 1H), 8.01 (d, J = 8.0 Hz, 1H), 7.92 (d, J = 8.4 Hz, 1H),
7.90 (d, J = 8.4 Hz, 1H), 7.55-7.61 (m, 2H), 7.48 (dd, J = 6.8 Hz, 1.2 Hz, 1H), 7.43 (ddd, J = 8.4
Hz, 6.0 Hz, 2.0 Hz, 1H), 7.24-7.34 (m, 4H), 6.88-6.92 (m, 3H), 1.83 (s, 6H); *C NMR (100
MHz, CDCl,) §165.2, 148.2, 140.9, 136.5, 135.0, 133.4, 133.1, 130.0, 128.3 (2C), 128.2, 128.2,
128.2, 128.1, 127.9, 127.9, 127.9, 127.3, 126.8, 126.1 (2C), 126.1, 125.9, 125.7, 125.5 (2C),
125.1, 16.1 (2C); IR (ATR) v 2926, 1746, 1230, 1159, 1109, 800, 772, 764 cm™; HRMS (ESI)
m/z calcd for CpgH»,0,+H" (M+H™): 403.1693, found: 403.1682; [a]*, +29.7 [c 0.945, CH,Cl,,
85% ee (9)].

2,4-Dimethylpentan-3-yl 1-(2-methylphenyl)-2-naphthoate (3Db): 'H NMR (400 MHz,
CDCl;) 68.02 (d, J = 8.8 Hz, 1H), 7.91 (d, J = 8.4 Hz, 1H), 7.91 (d, J = 8.0 Hz, 1H), 7.54 (ddd,
J =8.0 Hz, 6.4 Hz, 0.8 Hz, 1H), 7.40 (ddd, J = 8.4 Hz, 6.4 Hz, 1.2 Hz, 1H), 7.29-7.36 (m, 3H),
7.25 (ddd, J = 7.2 Hz, 1.6 Hz, 0.8 Hz, 1H), 7.12 (dd, J = 6.8 Hz, 1.2 Hz, 1H), 4.71 (t, J = 6.4 Hz,
1H), 1.97 (s, 3H), 1.79 (sep, J = 6.8 Hz, 1H), 1.71 (sep, J = 6.8 Hz, 1H), 0.81 (d, J = 6.8 Hz,
3H), 0.80 (d, J = 6.8 Hz, 3H), 0.74 (d, J = 6.8 Hz, 3H), 0.74 (d, J = 6.8 Hz, 3H); *C NMR (100
MHz, CDCls) 6§ 168.1, 140.7, 138.7, 136.7, 134.6, 132.4, 129.6, 129.5, 128.4, 127.9, 127.6,
127.5,127.4,127.3, 126.6, 125.9, 125.4, 83.6, 29.4, 29.4, 20.0, 19.4, 19.4, 17.5, 17.2; IR (ATR)
v 2922, 1695, 1558, 1261, 1118, 937, 770, 760, 731 cm™; HRMS (ESI) m/z calcd for
CosHa0,+H" (M+H"): 361.2162, found: 361.2151; [a]*°> —40.5 [c 1.020, CH,Cl,, 88% ee (S)]

2,4-Dimethylpentan-3-yl 1-(4-methyl-1-naphthyl)-2-naphthoate (3Dc): *H NMR (400 MHz,
CDCl;) 68.08 (d, J = 8.4 Hz, 1H), 8.05 (d, J = 8.4 Hz, 1H), 7.97 (d, J = 8.8 Hz, 1H), 7.91 (d, J
= 8.4 Hz, 1H), 7.50 (dd, J = 8.0 Hz, 4.0 Hz, 1H), 7.45 (ddd, J = 8.4 Hz, 4.8 Hz, 2.8 Hz, 1H),
7.38 (dd, J = 7.2 Hz, 0.8 Hz, 1H), 7.21-7.26 (m, 5H), 4.53 (t, J = 6.4 Hz, 1H), 2.78 (d, J = 0.4
Hz, 3H), 1.49 (sep, J = 6.8 Hz, 1H), 1.42 (sep, J = 6.8 Hz, 1H), 0.65 (d, J = 6.8 Hz, 3H), 0.61 (d,

S14



J = 6.8 Hz, 3H), 0.47 (d, J = 6.8 Hz, 3H), 0.36 (d, J = 6.8 Hz, 3H); *C NMR (100 MHz, CDCl5)
5 168.1, 139.7, 135.3, 134.6, 134.0, 133.5, 133.2, 132.5, 129.7, 128.1, 127.8, 127.7, 127.3,
127.0, 126.9, 126.5, 126.1, 125.9, 125.6, 125.5, 124.2, 83.5, 29.1, 29.1, 19.5, 19.2, 19.2, 17.2,
16.6; IR (ATR) v 2962, 1699, 1456, 1271, 1236, 1124, 947, 827, 750 cm™; HRMS (ESI) m/z
calcd for ChgHz00,+H" (M+H"): 411.2319, found: 411.2308; [0]*, 5.6 [c 0.815, CH,Cl,, 92%
ee (9)].

2,4-Dimethylpentan-3-yl 1-(4-methoxy-1-naphthyl)-2-naphthoate (3Dd): ‘H NMR (400
MHz, CDCls) §8.34 (d, J = 8.4 Hz, 1H), 8.07 (d, J = 8.8 Hz, 1H), 7.98 (d, J = 8.4 Hz, 1H), 7.93
(d, J = 8.0 Hz, 1H), 7.51 (ddd, J = 8.0 Hz, 6.0 Hz, 1.6 Hz, 1H), 7.42 (ddd, J = 8.0 Hz, 6.8 Hz,
1.2 Hz, 1H), 7.23-7.32 (m, 4H), 7.17 (d, J = 8.4 Hz, 1H), 6.91 (d, J = 8.0 Hz, 1H), 455 (t, J =
6.0 Hz, 1H), 4.08 (s, 3H), 1.53 (sep, J = 6.8 Hz, 1H), 1.44 (sep, J = 6.8 Hz, 1H), 0.69 (d, J = 6.8
Hz, 3H), 0.62 (d, J = 6.8 Hz, 3H), 0.48 (d, J = 6.8 Hz, 3H), 0.41 (d, J = 6.8 Hz, 3H); *C NMR
(100 MHz, CDCl;) 5§168.4, 155.2, 139.3, 134.6, 134.0, 133.7, 130.2, 129.1, 128.1, 127.8, 127.8,
127.3,127.2, 126.5, 126.5, 126.3, 126.0, 125.4, 125.0, 122.0, 103.3, 83.5, 55.6, 29.2, 29.2, 19.3,
19.2,17.2, 16.6; IR (ATR) v 2924, 1718, 1683, 1558, 1506, 1456, 1236, 1088, 762 cm™; HRMS
(ESI) m/z calcd for CpgHaeOs+H (M+H"): 427.2268, found: 427.2260; [a]* +1.7 [c 1.870,
CH,Cl,, 88% ee (S)].

2,4-Dimethylpentan-3-yl 1-(4-fluoro-1-naphthyl)-2-naphthoate (3De): 'H NMR (400 MHz,
CDCl;) 68.20 (d, J = 8.4 Hz, 1H), 8.11 (d, J = 8.8 Hz, 1H), 8.01 (d, J = 8.4 Hz, 1H), 7.95 (d, J
= 8.0 Hz, 1H), 7.53 (ddd, J = 8.4 Hz, 6.8 Hz, 1.2 Hz, 1H), 7.50 (ddd, J = 8.4 Hz, 6.8 Hz, 1.2 Hz,
1H), 7.20-7.32 (m, 6H), 4.56 (t, J = 6.4 Hz, 1H), 1.53 (sep, J = 6.8 Hz, 1H), 1.48 (sep, J = 6.8
Hz, 1H), 0.68 (d, J = 6.8 Hz, 3H), 0.65 (d, J = 7.2 Hz, 3H), 0.54 (d, J = 6.8 Hz, 3H), 0.37 (d, J =
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6.8 Hz, 3H); *C NMR (100 MHz, CDCl;) §168.0, 158.5 (Jcr = 250.1 Hz), 138.5, 134.7, 134.4
(Jr = 4.7 Hz), 133.4, 133.0 (Jor = 4.6 Hz), 129.9, 128.2, 127.9, 127.8, 127.5, 127.0, 126.8 (Jcr
= 8.5 Hz), 126.7, 126.4 (Jcr = 2.3 Hz), 126.1, 126.0 (Jor = 1.5 Hz), 123.6 (Jcr = 16.3 Hz), 120.6
(Jce = 5.4 Hz), 108.8 (Jcr = 20.1 Hz), 83.7, 29.2 (2C), 19.3, 19.2, 17.3, 16.5; IR (ATR) v 2966,
1718, 1684, 1558, 1506, 1456, 1246, 1126, 953, 841, 759 cm™; HRMS (ESI) m/z calcd for
CugH7O,F+H" (M+H"): 415.2068, found: 415.2057; [0]® -7.1 [c 1.955, CH,Cl,, 90% ee (S)].

I @)

SO

2,4-Dimethylpentan-3-yl 1-(1-pyrenyl)-2-naphthoate (3Df): 'H NMR (400 MHz, CDCl;) &
8.27 (d, J = 7.6 Hz, 1H), 8.06-8.23 (m, 6H), 8.01 (d, J = 7.6 Hz, 1H), 7.99 (d, J = 7.6 Hz, 1H),
7.94 (d, J = 8.0 Hz, 1H), 7.85 (d, J = 9.2 Hz, 1H), 7.53 (ddd, J = 8.4 Hz, 6.8 Hz, 1.2 Hz, 1H),
7.48 (d, J =9.2 Hz, 1H), 7.23 (ddd, J = 8.4 Hz, 6.4 Hz, 1.2 Hz, 1H), 7.12 (dd, J = 8.4 Hz, 0.8 Hz,
1H), 4.48 (t, J = 6.8 Hz, 1H), 1.41 (sep, J = 6.8 Hz, 1H), 1.38 (sep, J = 6.4 Hz, 1H), 0.59 (d, J =
6.8 Hz, 3H), 0.56 (d, J = 6.8 Hz, 3H), 0.45 (d, J = 6.8 Hz, 3H), 0.27 (d, J = 6.4 Hz, 3H); ©°C
NMR (100 MHz, CDCls) 6167.9, 139.8, 134.6, 134.4, 133.5, 131.3, 130.9, 130.8, 129.9, 129.7,
128.1, 128.0, 127.8, 127.8, 127.4, 127.4 (2C), 127.2, 126.6, 126.0, 125.8, 125.5, 125.0, 124.9,
124.7,124.6, 124.2, 83.5, 29.0, 29.0, 19.1, 19.1, 17.0, 16.5; IR (ATR) v 2964, 1716, 1699, 1456,
1276, 1186, 847, 750, 721, 667 cm™; HRMS (ESI) m/z calcd for CgHz00+H" (M+H™):
471.2319, found: 471.2307; [0]* -67.1 [c 2.165, CH,Cl,, 95% ee (S)].

Me!

Me O

SO

2,4-Dimethylpentan-3-yl 1-(2,3-dimethylphenyl)-2-naphthoate (3Dg): *H NMR (400 MHz,
CDCl;) 68.01 (d, J = 8.8 Hz, 1H), 7.91 (d, J = 8.0 Hz, 1H), 7.90 (d, J = 8.8 Hz, 1H), 7.53 (ddd,
J = 8.4 Hz, 6.8 Hz, 1.6 Hz, 1H), 7.32-7.40 (m, 2H), 7.22 (d, J = 7.6 Hz, 1H), 7.14 (dd, J = 7.6
Hz, 7.6 Hz, 1H), 6.98 (d, J = 7.6 Hz, 1H), 4.71 (t, J = 6.0 Hz, 1H), 2.36 (s, 3H), 1.87 (s, 3H),
1.76 (sep, J = 6.8 Hz, 1H), 1.69 (sep, J = 6.8 Hz, 1H), 0.81 (d, J =7.2 Hz, 3H), 0.79 (d, J = 6.8
Hz, 3H), 0.72 (d, J = 6.8 Hz, 3H), 0.72 (d, J = 6.8 Hz, 3H); *C NMR (100 MHz, CDCl;) &
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168.3, 141.3, 138.7, 136.3, 135.1, 134.6, 132.6, 129.1, 128.5, 127.8, 127.6, 127.5, 127.3, 127.3,
126.5, 126.0, 125.0, 83.5, 29.4, 29.3, 20.4, 19.4, 19.4, 17.4, 17.1, 16.7; IR (ATR) v 2958, 1695,
1558, 1456, 1327, 1273, 1265, 1119, 891, 772 cm™; HRMS (ESI) m/z calcd for CysHz00,+H"
(M+H"): 375.2319, found: 375.2309; [a]*°s —44.6 [c 1.460, CH,Cl,, 96% ee (S)].

2,4-Dimethylpentan-3-yl 1-(2,5-dimethylphenyl)-2-naphthoate (3Dh): *H NMR (400 MHz,
CDCl;) 68.00 (d, J = 8.8 Hz, 1H), 7.90 (d, J = 8.4 Hz, 2H), 7.53 (ddd, J = 8.4 Hz, 6.0 Hz, 2.4
Hz, 1H), 7.34-7.41 (m, 2H), 7.19 (d, J = 7.6 Hz, 1H), 7.13 (dd, J = 8.0 Hz, 1.6 Hz, 1H), 6.94 (d,
J=12Hz, 1H), 4.71 (t, J = 6.0 Hz, 1H), 2.31 (s, 3H), 1.93 (s, 3H), 1.78 (sep, J = 6.8 Hz, 1H),
1.69 (sep, J = 6.8 Hz, 1H), 0.81 (d, J = 6.8 Hz, 6H), 0.74 (d, J = 6.8 Hz, 3H), 0.73 (d, J = 6.8 Hz,
3H); *C NMR (100 MHz, CDCIl;) & 168.3, 140.8, 138.5, 134.6, 134.6, 133.6, 132.4, 130.3,
129.4, 128.5, 128.3, 127.9, 127.5, 127.4, 127.3, 126.6, 126.0, 83.6, 29.4 (2C), 20.9, 19.5, 19.4,
19.4, 17.4, 17.1; IR (ATR) v 2962, 1699, 1558, 1464, 1329, 1261, 1234, 1121, 1096, 943, 899,
810, 768 cm™; HRMS (ESI) m/z calcd for CyHs0,+H" (M+H™): 375.2319, found: 375.2309;
[0]?5 —44.2 [c 0.965, CH,Cl,, 91% ee (S)].

2,4-Dimethylpentan-3-yl 1-(5-fluoro-2-methylphenyl)-2-naphthoate (3Di): 'H NMR (400
MHz, CDCl;) 68.04 (d, J = 8.4 Hz, 1H), 7.93 (d, J = 8.4 Hz, 1H), 7.92 (d, J = 6.4 Hz, 1H), 7.56
(ddd, J = 8.4 Hz, 6.8 Hz, 1.2 Hz, 1H), 7.41 (ddd, J = 8.4 Hz, 6.8 Hz, 1.2 Hz, 1H), 7.33 (d, J =
8.0 Hz, 1H), 7.26 (dd, J = 8.4 Hz, 6.4 Hz, 1H), 7.04 (ddd, J = 8.4 Hz, 8.4 Hz, 2.8 Hz, 1H), 6.87
(dd, J =9.2 Hz, 2.8 Hz, 1H), 4.73 (t, J = 6.4 Hz, 1H), 1.91 (s, 3H), 1.80 (sep, J = 6.8 Hz, 1H),
1.75 (sep, J = 6.8 Hz, 1H), 0.84 (d, J = 6.8 Hz, 3H), 0.83 (d, J = 6.8 Hz, 3H), 0.81 (d, J = 7.2 Hz,
3H), 0.75 (d, J = 6.8 Hz, 3H); **C NMR (100 MHz, CDCl,) & 167.7, 160.9 (Jor = 243.1 Hz),
140.5 (Jor = 7.8 Hz), 139.5, 134.7, 132.4 (Jc¢ = 3.1 Hz), 132.0, 130.8 (Jr = 8.5 Hz), 128.2,
128.0, 127.9, 127.6, 127.1, 126.9, 126.0, 116.5 (Jcr = 20.9 Hz), 114.2 (Jcr = 20.9 Hz), 83.8,
29.4, 29.4, 19.4 (2C), 19.1, 17.4, 17.2; IR (ATR) v 2924, 1717, 1558, 1488, 1254, 1130, 951,
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889, 804, 760 cm™; HRMS (ESI) m/z calcd for CusHyFO+#H® (M+H"): 379.2068, found:
379.2059; [a]*®p —37.5 [c 1.705, CH,Cl,, 93% ee (S)].

(2,4-Dimethylpentan-3-yl 1-(4-fluoro-2-methylphenyl)-2-naphthoate (3Dj): '*H NMR (400
MHz, CDCl3) 68.01 (d, J = 8.8 Hz, 1H), 7.92 (d, J = 8.4 Hz, 1H), 7.91 (d, J = 8.4 Hz, 1H), 7.55
(ddd, J = 8.0 Hz, 6.8 Hz, 1.2 Hz, 1H), 7.42 (ddd, J = 8.4 Hz, 6.8 Hz, 1.2 Hz, 1H), 7.31 (dd, J =
8.0 Hz, 0.4 Hz, 1H), 7.08 (dd, J = 8.4 Hz, 6.0 Hz, 1H), 7.04 (dd, J = 9.6 Hz, 2.4 Hz, 1H), 6.96
(ddd, J = 8.8 Hz, 8.8 Hz, 2.4 Hz, 1H), 4.72 (t, J = 6.4 Hz, 1H), 1.96 (s, 3H), 1.83 (sep, J = 6.8
Hz, 1H), 1.77 (sep, J = 6.8 Hz, 1H), 0.83 (d, J = 6.8 Hz, 6H), 0.77 (d, J = 6.8 Hz, 3H), 0.77 (d, J
= 6.8 Hz, 3H); *C NMR (100 MHz, CDCl;) §167.9, 162.3 (Jcr = 243.9 Hz), 139.6, 139.2 (Jcr
= 7.7 Hz), 134.7, 134.5 (Jcr = 3.1 Hz), 132.5, 130.9 (Jcr = 7.7 Hz), 128.8, 128.0, 127.8, 127.4,
127.1, 126.8, 125.9, 116.3 (Jcr = 20.9 Hz), 112.2 (Jcr = 20.9 Hz), 83.7, 29.4 (2C), 20.1, 19.4,
19.4, 17.4, 17.2; IR (ATR) v 2923, 1684, 1558, 1506, 1456, 1329, 1238, 1110, 895, 770 cm™;
HRMS (ESI) m/z calcd for CosHy7FO+H™ (M+H™): 379.2068, found: 379.2060; [oc]ZSD -34.1[c
1.730, CHCl,, 87% ee (S)].

MeO !

Me O

SO

2,4-Dimethylpentan-3-yl 1-(3-methoxy-2-methylphenyl)-2-naphthoate (3DKk): *H NMR (400
MHz, CDCl;) 68.01 (d, J = 8.8 Hz, 1H), 7.90 (d, J = 10.8 Hz, 1H), 7.90 (d, J = 6.0 Hz, 1H),
7.53 (ddd, J = 8.0 Hz, 5.2 Hz, 3.2 Hz, 1H), 7.36-7.38 (m, 2H), 7.21 (dd, J = 8.4 Hz, 8.0 Hz, 1H),
6.92 (d, J = 8.0 Hz, 1H), 6.76 (dd, J = 7.6 Hz, 0.8 Hz, 1H), 4.71 (t, J = 6.0 Hz, 1H), 3.90 (s, 3H),
1.83 (s, 3H), 1.79 (sep, J = 6.8 Hz, 1H), 1.71 (sep, J = 6.8 Hz, 1H), 0.82 (d, J = 6.8 Hz, 3H),
0.79 (d, J = 6.8 Hz, 3H), 0.74 (d, J = 6.8 Hz, 3H) , 0.73 (d, J = 6.8 Hz, 3H); *C NMR (100
MHz, CDCls) 6 168.1, 157.5, 140.6, 139.9, 134.6, 132.5, 128.3, 127.8, 127.6, 127.4, 127.3,
126.6, 125.9, 125.8, 125.5, 122.2, 109.2, 83.5, 55.4, 29.4, 29.3, 19.4, 194, 17.4, 17.1, 13.0; IR
(ATR) v 2960, 1730, 1684, 1653, 1558, 1456, 1242, 1126, 1088, 945, 835, 775 cm™; HRMS

S18



(ESI) m/z calcd for CyHs003+H™ (M+H"): 391.2268, found: 391.2257; [a]*» —33.7 [c 1.725,
CH,Cl,, 91% ee (S)].

Mel

Me

SO

[1-(2,3-dimethylphenyl)naphthalen-2-ylJmethanol (4): *H NMR (400 MHz, CDCl,) §7.91 (d,
J=8.4Hz, 1H), 7.89 (d, J = 8.8 Hz, 1H), 7.71 (d, J = 8.4 Hz, 1H), 7.46 (ddd, J = 8.0 Hz, 6.8 Hz,
1.6 Hz, 1H), 7.35 (ddd, J = 8.4 Hz, 6.8 Hz, 1.2 Hz, 1H), 7.26-7.30 (m, 2H), 7.21 (dd, J = 7.6 Hz,
7.2 Hz, 1H), 7.00 (d, J = 7.2 Hz, 1H), 4.50 (s, 2H), 2.39 (s, 3H), 1.84 (s, 3H); *C NMR (100
MHz, CDCls) 6 137.8, 137.6, 137.2, 135.5, 135.4, 132.9, 132.5, 129.3, 127.9, 127.8, 127.7,
126.3, 126.1, 125.7, 125.7, 125.6, 63.5, 20.5, 16.4; IR (ATR) v 3192, 2923, 2362, 1446, 1068,
1014, 827, 815, 744, 723 cm™; HRMS (ESI) m/z calcd for CqH;50+Na" (M+Na®): 285.1250,
found: 285.1243; [a]*, —49.6 [c 1.040, CH,Cl,, 96% ee (S)].

1-(2,3-dimethylphenyl)-2-naphthoic acid (5): *H NMR (400 MHz, CDCl;) §8.06 (d, J = 8.8
Hz, 1H), 7.91 (d, J = 8.8 Hz, 2H), 7.56 (ddd, J = 10.0 Hz, 8.0 Hz, 1.6 Hz, 1H), 7.34-7.41 (m,
2H), 7.25 (d, J = 8.8 Hz, 1H), 7.17 (dd, J = 8.0 Hz, 7.2 Hz, 1H), 6.94 (d, J = 7.2 Hz, 1H), 2.38 (s,
3H), 1.85 (s, 3H); *C NMR (100 MHz, CDCIl;) § 171.5, 143.1, 138.1, 136.5, 135.3, 135.2,
132.6, 129.3, 127.9, 127.9, 127.5, 127.1, 126.7, 126.2, 126.1, 125.1, 20.4, 16.5; IR (ATR) v
2924, 2359, 1695, 1666, 1558, 1288, 939, 773 cm™; HRMS (ESI) m/z calcd for CygH160,~H
(M-H): 275.1078, found: 275.1082; [a]*p —48.0 [c 0.695, CH,Cl,, 97% ee (S)].
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3. Determination of the Enantiomeric Excesses of the Products by HPLC or SFC with a

Chiral Stationary Phase

Table S1. SFC separation conditions and retention times of products

tr of (R)- | tgOf (S)-
entry Compound column Eluent I(:r:10|17nr1?;[5 isomer isomer
(min) (min)
SOh |
i-PrOH/CO,
1 OO ove | AD-H 120 3.15 115 13.7
3Aa
SN |
i-PrOH/CO,
3Ba
D, s |
i-PrOH/CO;
3 o AD-H 1110 33 6.3 7.1
3Ca
D, |
i-PrOH/CO;
4 OI( AD-H 1110 33 6.2 7.0
3Da
D, _
i-PrOH/CO,
5 E@ AD-H LS 3.6 8.8 7.3
3Ea
D, |
6 :)KOQ AD-H "PrcingOZ 3.6 5.0 6.8
L0
3Fa
OO o O i
iI-PrOH/CO,
7 OO o AD-H 1/5 3.6 6.2 7.9
3Ga
0, _
i-PrOH/CO,
8 OO OJ< AD-H 1110 3.3 5.6 9.1

3Ha
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:=w©

I-PrOH/CO;

9 AD-H 15 36 7.0 10.0
Me .
10 ];) AD-H | '"ProH/CO; 36 8.2 13.2
oo
3Ja
Me O (@] .
i-PrOH/CO,
11 oj;/ AD-H 1E 3.6 2.1 1.9
3Db
Me
12° 9 AD-H | I-PrOH/hexane 06 8.2 12.0
e -
3Dc
OMe
13 Q AD-H | PrOH/CO; 33 8.6 7.4
e -
3Dd
: i-PrOH/CO,
14 j;/ AZ-H 1720 3.15 6.7 6.1
3De
15 AD-H | IPrOH/CO; 3.6 71 10.8
1/5
3Df
O
Me (@] :
i-PrOH/CO,
16 Oj;/ 0zZ-H 1120 3.15 3.9 3.4
3Dg
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i-PrOH/hexane

a
17 AD-H 1149 06 10.4 78
3Dh
3
Me O :
i-PrOH/CO,
18 O O Oj;/ AD-H 1720 3.15 34 31
3Di
F
19 | Me 9 AD-H | 'PrOH/CO; 3.15 31 26
oy
3Dj
MeO O
Me Q i-PrOH/CO,
20 Oj;/ OZ-H 1/20 3.15 5.7 4.6
3DK
Me !
21 e AZ-H | I-PrOHICO, 33 83 9.2
o™ . B
4
e
22 | Me Q AD-H | 'PrOH/CO; 3.3 9.2 10.3
1/10
o™
5
23 7 AD-H | 'PrOH/CO; 3.6 9.3 10.3
o™ ”
s1
2q | M AD-H | IPrOHICO; 36 6.9 5.6
™ *
)

& Determined by chiral HPLC.
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SFC trace for 3Da
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5. NMR Spectra and GPC Chart of New Compounds
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STANDARD PROTON PARAMETERS

Br

Sample Name:

O

Data Collected on:

400-MR—vnmrs400
Archive directory:

399.8835302 MHz

DATA PROCESSING

Sample directory:
Operator: wvnimcl

Relax. delay 1.500 sea
Pulse 45.0 degrees
Acg. time 3.500 sec
Width 6410.3 Hz

16 xepetitions

OBSERVE  BI,

Line broadening 0.2 Hz
FT size 65536

Total time 1 min 20 sec

'H NMR of compound 1F

S60

Prm

e

3.5% 1.08
2.17

[
2.14

[N —

b

.99

2,21

.00

.06



wudd 0 0z oy 09 08 00T 021 orT 09T 081 00z 0ze

uTW LT SWTF TRIOL
8ESE9 FITF I

ZH ' T Hupuepeorq IuTT
ONISSEDOUE ¥LVd

pejeTnpoN 9T-ZETYM

wo Krsnonurzuco

g9p gy Iomog
ZHA 9VESSEE8 66 ‘TH  ETANCDEA
ZHH V64055 00T ‘ETD BAWASHO
suorariedax gzT

zH Z"OTEST UIPTM

BLO LT

LTOZZTL

586" vET—

092" 26T —"

L1 7

] 535 ggz'T uty "boy
5 saaxbop Q°gy 9sTnd
b D95 GIL'0 AeTep “XeTSY
3
o o .»L * fauua :zogexedo
Gl IS8
@ 8 50 & YI0Z 9 AON Uo PI309TTORN BR2q
33 PN @ £TPPR :JUBATOS
=N m (Tndgzs) NomuyD :eoulnbas o5(nd

EVL ET
E£BE GT—

HOSHYO :91TaPFd

: Kzogoeayp opdaes

:AT0309XTP SATUDTY
o) 00y STUUA-TH~00Y
1uo PS30DTTOD ®IRd

0 id sowey aTdwes

SEALINVEYA NOTHWD) TIVANUYLS

3C NMR of compound 1F
S61



wedd

€E°T
E1°6 L4304

gretermpebioqente

G6'2 9670

ety phy .

$90° T —

687G
zog' s —

£2€°6—

095 07 uTW T JWT} TRIOL
9€GG9 OZTS Id

ZH Z°0 bﬂﬂﬂﬂﬁddkﬂ [UTT
ONISSED0¥d ¥LYQ
00ESEBS 66 'TH  HAYASHO
_ sueTaTIedeT 9T
T 2H £70TF3 UIPTH
s 005°g sut3 "Boy
.WIWJ,wmmv 0°SF osTng
“oas acﬂﬂ%nﬂav xeTey
1 & a
Y 1gwua :xozexsdo

8U8°L

~
w.o. Ao :uo pazoarToo wiEq
~ m €IOPD [ JURATOS
Zs) NOIOHWd :souenbsg osTRA

0927 L—.
G9G L N

ROIOEE :OTTIPTA

i Azonpextp wrdwes
:Kx03093 TP SATYDIY
00 P STWUA—IH-00F

juo PORDITION =BIRd

rouey atdues

SHALTAVHYE NOLOY3 CHYANYLS

'H NMR of compound 1G

S62



wdd ] 0z oy . 0% 08 00T 02T 0T 097 081 ooz 0zz

™,

UTW LT SWTI TRI0L

9€GGY SITS II

zH "1 DBurtuspmoaq sur
ONISSHDOUA ¥IVd

pojRTnpow 9T-ZLTYM

4o ATSMONUTIUOD

gp Ty Adhog

“HH 9PEGGRS 66E ‘TH FTANODIA
ZHH TS6L0SS°00T ‘€10 FIAWASHO
suor3yiiedsx g¢

TH T 01952 HIPTH

035 ggT' T SwWIy .MVU.&

saaabap @ 'gy asTnd

nes gTL 0 AeTep -xeTeW

866°99T

€66 12T

[
N
=]
w
~
3

paunia zojexado

A2 T4 Tau
£88'LZT—
L00 821

PI0Z 9 AON U0 PIIOIL(OD vIRg
€IOPD :jueATOS
{Tndzs) NomuvD :eocusnbas asTng

NOEEYD [dTTAPTA

b

'
N~
P
B
o B
o

186 28—,
99€ 62

gt Lz—
L6€ TE—
€897 9L

1AzoqoeaTp otdwes

1 £20309XTR SATYDIIY
00 P SIWIATH-Q0)
o) :uc pe3oSTIoD EIRQ

O g rowey ordires

SUFLERVEYd HOGHVYD (RIVANVLS

3C NMR of compound 1G
S63



wurdd

[

RS S

v g

Reury Tej0L
9£569 9ITS &d
ZH Z'0 buruspeeaq aurg

. ONISSIOOYE VELVQ
ZHW QOESESS 66€ 'TH  HAMASHO

suoraTyedex 91

ZH €£°0TP9 HIPTH

oos 0pg'f owry "boy

sasxbap ¢-gp IsTnd

095 Q0§ T Aeyep -¥eTsu

paues :xoqexado

$I0Z 9 AON UO PIDITTOD BIRQ
E£TOPD 13UBATOS

(tndzs) Nozoud :eousnbag asTng
NoxO¥a :STTIPTI

:Axojoeatp eidwes

1AZOYOVATP RATYDIIY
00y STUIA-UH-00 T

v_\o 1uo pe30aTToD =3eq
o 4

owey etdues

SYILTAVEYE HOIOUd CQHEVONYLS

'H NMR of compound 1H

S64



udd 0 0z oF 09 08 00T 0Z1 oFT 091 08T 002 0z2

TE6° 9971

/

unm LT SWT3 TRION
9€585 ¥2TS 13

ZE ¢°T BuTuspeoIq IUTT
. SNISSAOCEE WIVa
- . POIRTAPOW HT-LLTUM
uo Lrsnonurjuco

p Zp IoHod
2 9PEGE88°66E€ ‘TH  TANODEA
ZHH 6S6L06S°00T ‘€10 FAMWESHO
suotyTi9dax gy

=0 Z'0TEGZ YIPTM

o35 ggz"1 aury ‘boy

saaxbap g gy asTnd

095 GIL°0 ART3p "XeIIY

19828

L6L PET—

\

1€T 82T —
S52° 821 —

-\

TED' GZT =,

SOLTLET

S¥6°LZY

09L°LTT -\

€85°9L —,
000" LL
LTE LL '

Tawua :IojExado

¥E0Z 9 AON :1UO DPI3DITTOD BIEQ
£TOPD :JUBATOS
{1ndzs) NoguyD :adusnbag ssingd

-8

NOWIYD :STTIPTI

:Az03201Tp srdwes

1Az0700aIp SATYRIY
O 0OP STUUA=YH~00 Y
N\ iuo palsaTIol ®v3ed

O g sowen atdues

SYILEAVIVd NOENYD MITANNLS

3C NMR of compound 1H
S65



[0'2  60°€
96'2 L0°T 00"t
oyt oy by o

widd T z £ ¥ g 9 L 8 6

D3 97 uTW T SWF] TRIOL
9€8GY SZTS Id
zH z'0 Buruspeosq FUTT
" DNEISSADOYd ¥Ivd

MWMww 166 ‘TH FAYISEO
S, suoraTedex 91
/J.Vr

um/mﬂ/:.m UIPTH
“oes ooge aE.n._ <hov
mowumwv oGy _w/ﬁ?ﬂ
295 005°1 mﬂﬂm mammmu
& g u

2
HHE%P uoumlw&

1uo PPIDBTTOD ®IRQ
. _ETOPO 3jusaTo§

va ,zoaomw WU:wﬂ&wm asTng
I

PSS°T

2 Bydows reTTaPTI
)

THd;
4
3
=2
s [t

€IEL—
9TE L~
62ZE L
EVE'L
2887 L

.s
3
8

:AxogoarTp otdues

1 K103021TP DATUDRIY
O 00 b STUUATH~00Y
;10 pe30aTToD EBIEd

1oweN ITdwes

SYILFEYE NOLOFId MIVARVYLS

'H NMR of compound 11
S66



wdd 0 0z oy ule) 08 00T 021 orT 08T 0BT o0z 0ze

. uTw LT Swrj Te3l0L
W 9E£GE9 STTS Ld
ﬂ zH ('t Butuspmozq surT
T_ wszmmuommﬁdn
m
9

PORRINPOW HT~ZLTUM

uo ATsnonutiuosd

gp 7%y Tamog

THW 9PESEB8 66E ‘TH ITINOOIA
ZHW 656L085 00T ‘€TI0 HAYESEO
suoraTyedaz g6

b ZH Z°0TEST HIPTM
285 ggz' T awry 'bov
sazabap (°'gp 2STNd
DI GIL'O MNHNU “weTad

1087 05T —

v6E SET—

Tawua :xojexado

/

FPI0Z 9 AOM UO PI3DITIOD ejRd
€TOPD IJUBATOS
(tndzs) NogWYD :eousnbeg asing

ROEIYD S1TIPTA

856 12T —
£6E°€2T -~
106°62T
567821~
¥eg 62T

LIE LL

:Kzoqoextp eydues

1 £I070DI TP DATUDIY
O g 00PSIWIA—SH-00Y
‘wo peloaTioD wiRQ

souwey otdwes

SYALFNYEYd NOFEVD RIVANVLS

3C NMR of compound 11
S67



wdd

€6°T Z6°0
872 L6°T ¥6°0

b b byl ty

. - ﬂ
°9s 0T JES.H Burry TRI0L
4 e ozts a4
TrE.z0 fgruspPorq sur
=00
.g WNISSTOOUd VIVa
vdssEhesses ‘TH  mAwasdo
a8
o

SV L,

ooL L

v suorjtaodsx 9T

@« zg £°0TVS HIPTH

ses 0og°g awTy ‘boy
sasxbap g-gp osINd
oes 006'T AeTep "xeisy

SET L

faunza :xogjexado

PTOZ § AON U0 DIYNITIOD 2led
£TOPO 13UAATOS
{Tndzs) NoiOuWd roousubag IsTng
ROIO™E ®TTIPT
:Azogoextp aiydures
:£10309ITP @ATUDIY
Q0P SIUUA-NH~00F
1o pe3DaTToOD ¥IRd

soweN oTdwues

SHALIFYEYd HNOIORE CUVANVIS

'H NMR of compound 1J

S68



weld 0 o2 0¥ 09 08 00T 0zT 0%t 09T 081 00z " oozz

Y Lokt T TN PR It SN TR L R DI A "
i oY TR i d o ,M P Lt kol it b iatiing ) T

GLT 8T —

198 pOT

umn LT SWT3 TR}eL

9£559 S2TS 13

zH @' 1 burueprozq surp
ONESSHEDOHS ¥LVA

PeIEINPOW 9T-ZITYN

wo Kysnonuraues

ap zp Tamog

ZHW SYLSSE8 66f ‘TIH FIANODIA
THA 120805 00T ‘EID ZFAMESHO
suotytyedax 9

2ZH 2 0TSET HIPTM

oss ggz°1 dwry “boy

sosxbap ('cpy SSTNI

D95 GIL'Q Am{sp ‘xeIsy

8LV €TT-

000"
LIE Ll —

£89°5L—,
Log o€l
9€Y "ZET

OLE"GET—

72T 0ET —

€EL'9T
918° 62T —
9ZT 9T -
9L LZT-
10T8TL

TTURA txogexadp

¥I0Z 9 ASR ‘UO PI3VITTOD BIRQ
£10pPS 1qUSATOS
(Tndzs) Noguyd :ocusnbss a2sTng

HO=WYD 19TTIPTI

20v ' 8TT -~
85L° 821 —

S\ : £x03003Tp @pdureg

TATOJDVITP DATUDIY
00bSITWUA-H-00F

0 i
an 8 tuo PIIDLTTOD EBIRQ

sowenN oTdwes

SHHLIWYEYd NOHUVD QUVONVLS

3C NMR of compound 1J
S69



STANDARD PROTON PARRMETERS

Sample Name:

Me

056" T ———— —

Data Collected on:

400-MR~vnmrs400

Archive directory:

Sample directory:

FidFile: PROTON

|
R

Pulse Sequence: P

Selvent:

1
o
]

cdel3

Data ecollected oni €

3

W
I~
e:l;ll
N

< H3, D9y lsr3527

ofessn®s

basg 0.2 Bz
Total time 1 miz

3
E{T size 655

o

Relax. delay 1.500 sec
=3

Pulse 45.0 degrees
Acg. time 3.500 see
Wiﬂtl},‘ 6410.3 Hz
162rhetlitions

oBSERE ©

&T‘ﬁ\

;%..:me b

Operator: wvnmrl

'H NMR of compound 3Aa
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ppm

iyt

i
0.95.04

1.08.1300

2.070.%812

.00

1.03
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STANDARD PROTON PARAMETERS

Sample Name:

Data Collected on:

400-MR-vnmxs400

Archive directozy:

Sample directory:

FidPile: PROTON

&
£

Pulse Sequenceél

)
40—
ot S=I=h S
517 HOH bl o, =
— - — -— ) 0. I—
& A7 @gwm 86/ ®md_ B
S & WA R I -
/S ERES LR
Bos—// & gv/u E\n%
NS AREEL AP 0e
#eg8—3 5 LBHEAD
g . Eil w . W E @ o
3:”8———‘“ o = g oG 2 v g
2 a #51&13$539‘5
@ A 8 g g™ 8A"" L&

sec

'H NMR of compound 3Ca
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.15

o~

m

<
T

0

0

-
£
I
L
g
S

w I
¥

1.12.01
2.10.0133

0.963.16

3.20

12

1.02
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STANDARD PROTON PARAMETERS

Sample Name

Data Collected on:

400-MR~vnmrs400

Archive directory:

Sample directory:

~ o

FigFed BROTON

., 9
B
9&’6L-¢// “Tngu & @ J
BV Lyl o g ot .
89y 1 gSiotaiisl
S6°§-9/4 Ho/ oaRn i
Y. w /ga %0 g
/a o U ¥ o g °‘°E
© foof 3 i ¥d0 8 [ g
sgE 2 gt gpBERRS
o /U 8 §/8 .48 P
8 > " o 4 T 4 5 V8
dds 2 HRRESZHd.L3
288 sen— SE"E R

'H NMR of compound 3Da

S76

Ppm

SO N

[—
2.10

)

"|_L|JT’ L'T-‘

i

[N I

0.953.087

.16

1.024.36
2.01.02

3.11

6.16

1.00

.99
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STANDARD PROTON PARAMETERS

Sample Name:

o8 a—'7 7/
Vs
ss8e—'// 7/
TPG'O-———-’// I
///
0L 0/ [

26670~ /

o

\Lv'\\

oy AR
18 L4\ -
A eyt
Z98 L~ - g

& L] W ¢ j "j

© v @ o 4
" . © @ @ R~
g o b ] [ . o N . g

C: ) O N, % £o - —
k] Y IR N~ R )
@ + H n o B & :
boEE N R i o= -
L o s sEe T
] pe 4 - g & n
] © H 'Um%v;. cJ wg
8 g [} 5 “umgu 843 gd
Q -d ~ + § ¢ g 9@ g Py H

8o g 13 v R @ A o
] % H el g Hd g wa
8 4 4 f dacdiBEddnd
a 8‘ o n 23 2]

'H NMR of compound 3Ea
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ppm

[E—

S

-yl

L Ll

1.04.22
2,02.01

0.952.99

0.98
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