Electronic Supplementary Material (ESI) for Chemical Science.
This journal is © The Royal Society of Chemistry 2017

Supporting Information

CONTENTS:

1. General FEMATKS. .. ...t et 2

2. General procedure for preparation 2-naphthols derivatives....................... 2
3. General procedure for the preparation 1y, 1z, lae and 1af....................... 10

4. General procedure for the synthesis of chiral N,N'-dioxides...................... 17
5. General procedure for the preparation of the racemic products................. 17
6. Experimental procedure for the scale-up reaction................c.ccooeviinnn. 18

7. "TH NMR and HRMS eXPEFiMENTS. .........ceveeeeeeeeeeeeee e e e 18

8. Optimization of reaction conditionS.............coveviiiiiiiiiiiiicie e e 21
9. Full list of the SUDStrate SCOPE.......vvuiriieie it e e e ene e 0000023

10. The analytical and spectral characterization data of products..................24

11. The X-ray data for 38€........ccco it e e e 54
12, RO EIBINCES. .. ettt e et e e e e e e e 54
13. Copies OF NIMR SPECEIA. .. .uv it ine e et e e e e ee cee e e e 55



1. General remarks

'"H NMR spectra were recorded on commercial instruments (400 MHz). Chemical
shifts were recorded in ppm relative to tetramethylsilane and with the solvent
resonance as the internal standard (CDCls, & = 7.262). Data were reported as follows:
chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m =
multiplet), coupling constants (Hz), integration. °C NMR data were collected on
commercial instruments (100 MHz) with complete proton decoupling. Chemical shifts
were reported in ppm from the tetramethylsilane with the solvent resonance as
internal standard (CDCl;, 6 = 77.160). Enantiomeric excesses were determined by
chiral HPLC analysis on Daicel Chiralcel 1A, IC, IE, and Phenomenex Chiralcel Lux
5u Cellulose-1, Lux 5u Cellulose-3 at 23 °C with UV detector at 254 nm in
comparison with the authentic racemates. Optical rotations were determined after
flash column chromatography purification and reported as follows: [a]p’ (c: g/100 mL,
in CH,Cl,). HRMS were recorded on a commercial apparatus (ESI source). All the
reactions were carried out under an atmosphere of nitrogen in over-dried apparatus.
All the solvents were purified by usual methods before use. Chromatography:

Qingdao Haiyang silica gel, HG/T2354-92, H CP.

2. General procedure for preparation 2-naphthols derivatives

The 2-naphthols derivatives la, 1c, 1r, 1s, 1x lab were prepared by previously
reported methods from 2-naphthols. [

Compound 1b is prepared according to the literature.™”

Compounds 1d-1q, 1t-1w are prepared from compound 1b according to the literature.
(3]

1aal, 1ac™ and 1ad™! are known compounds.

1-methylnaphthalen-2-ol (1a)

White solid; m.p. 78-80 °C, "H NMR (400 MHz, CDCl;) 6 = 7.94
OH
(d, J=9.2 Hz, 1H), 7.80 (d, J = 8.0 Hz, 1H), 7.64 (d, J = 8.4 Hz,

1H), 7.56 - 7.48 (m, 1H), 7.42 - 7.32 (m, 1H), 7.08 (d, J = 8.8 Hz,
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1H), 5.00 (s, 1H), 2.56 (s, 3H); *C NMR (101 MHz, CDCl;) & = 150.9, 132.5, 130.5,
130.4, 129.6, 126.6, 125.2, 118.8, 117.1, 115.8, 10.62. HRMS (ESI-TOF) calcd for
C11H;0ONa" ([M+Na']) = 181.0624, Found 181.0631.

6-bromo-1-methylnaphthalen-2-ol (1b)

Purple solid; m.p. 94-96 °C, '"H NMR (400 MHz, CDCl3) § =

o” ‘ 7.91 (d, J = 2.0 Hz, 1H), 7.78 (d, J = 8.8 Hz, 1H), 7.60 - 7.49
Br

(m, 2H), 7.07 (d, J = 8.8 Hz, 1H), 4.91 (s, 1H), 2.51 (s, 3H);

BC NMR (101 MHz, CDCl3) & = 150.9, 132.5, 130.5, 130.4, 129.6, 126.6, 125.2,
118.78, 117.1, 115.8, 10.6. HRMS (ESI-TOF) calcd for C;;Hy"*BrO Na” ([M+Na']) =
258.9729, Found 258.9723. HRMS (ESI-TOF) calcd for C;;Ho*'BrONa” ([M+Na']) =
260.9709, Found 260.9716.

6-methoxy-1-methylnaphthalen-2-ol (1c)

White solid; m.p. 116-119 °C, 'H NMR (400 MHz,
OH
l DMSO-dg) 5 = 9.23 (s, 1H), 7.77 (d, J = 8.8 Hz, 1H), 7.52 (d,
~o

J=28.8 Hz, 1H), 7.24 - 7.18 (m, 1H), 7.16 - 7.07 (m, 2H),

3.82 (s, 3H), 2.39 (s, 3H); *C NMR (101 MHz, DMSO-de) & = 154.6, 150.4, 129.0,
128.8, 125.4, 124.3, 118.4, 118.1, 114.9, 106.6, 55.0, 10.5. HRMS (ESI-TOF) calcd
for C1,H;,0-Na" ([M+Na']) = 211.0730, Found 221.0739.

1-methyl-6-phenylnaphthalen-2-ol (1d)

White solid; m.p. 149-152 °C, 'H NMR (400 MHz,

OH
DMSO-dg) § = 9.59 (s, 1H), 8.09 (d, J = 1.2 Hz, 1H), 7.94 (d,
O J=28.8 Hz, 1H), 7.84 - 7.75 (m, 3H), 7.72 (d, J = 8.8 Hz, 1H),

7.49 (t,J = 8.0 Hz, 2H), 7.37 (t,J = 7.6 Hz, 1H), 7.21 (d, J = 8.8 Hz, 1H), 2.45 (s, 3H);

C NMR (101 MHz, DMSO-de) & = 152.4, 140.1, 133.7, 133.0, 128.9, 128.2, 127.2,
127.0, 126.5, 125.6, 124.9, 123.6, 118.4, 114.5, 10.4. HRMS (ESI-TOF) calcd for
Ci7H4ONa" ([M+Na']) = 257.0937, Found 257.0937.



6-(4-chlorophenyl)-1-methylnaphthalen-2-ol (1e)

on | White solid; m.p. 164-167 °C, '"H NMR (400 MHz,
O OO DMSO-de) 5 = 9.64 (s, 1H), 8.10 (s, 1H), 7.94 (d, J = 8.8
ci Hz, 1H), 7.87 - 7.68 (m, 4H), 7.53 (d, J = 8.4 Hz, 2H),

721 (d, J = 8.8 Hz, 1H), 2.44 (s, 3H); °C NMR (101 MHz, DMSO-d¢) & = 152.6,
138.9, 133.1, 132.3, 131.8, 128.8, 128.2, 128.2, 127.3, 125.7, 124.6, 123.7, 118.5,
114.6, 10.4. HRMS (ESI-TOF) calcd for Ci7H;5>CIONa” ([M+Na']) = 291.0547,
Found 291.0543. HRMS (ESI-TOF) caled for Ci7H;5°’CIONa" ([M+ Na']) =
293.0518, Found 293.0518.

6-(2-methoxyphenyl)-1-methylnaphthalen-2-ol (1f)

o White solid; m.p. 92-94 °C, "H NMR (400 MHz, DMSO-dg)
O OO 0 =9.53 (s, 1H), 7.94 - 7.78 (m, 2H), 7.65 (d, J = 8.8 Hz,
o~ 1H), 7.60 (dd, J = 8.8, 1.6 Hz, 1H), 7.44 - 7.30 (m, 2H), 7.15

(dd, J = 23.6, 8.8 Hz, 2H), 7.05 (t, J = 7.6 Hz, 1H), 3.77 (s, 3H), 2.45 (s, 3H); °C

NMR (101 MHz, DMSO-d¢) 6 = 156.3, 152.2, 132.6, 132.1, 130.5, 129.9, 128.6,
128.1, 127.8, 127.8, 127.0, 122.2, 120.8, 118.1, 114.4, 111.7, 55.4, 10.4. HRMS
(ESI-TOF) calcd for C1gH;0,Na" ([M+Na']) = 287.1043, Found 287.1046.

6-(3-methoxyphenyl)-1-methylnaphthalen-2-ol (1g)

White solid; m.p. 114-118 °C, 'H NMR (400 MHz,

OH
OO DMSO-dg) 8 = 9.59 (s, 1H), 8.10 (d, J = 2.0 Hz, 1H), 7.93 (d,
O J =88 Hz, 1H), 7.78 (dd, J = 8.8, 2.0 Hz, 1H), 7.72 (d, J =
oS 8.8 Hz, 1H), 7.43 - 7.28 (m, 3H), 7.21 (d, J = 8.8 Hz, 1H),

7.01 - 6.90 (m, 1H), 3.85 (s, 3H), 2.45 (s, 3H); >C NMR (101 MHz, DMSO-dg) & =
159.8, 152.4, 141.6, 133.6, 133.1, 129.9, 128.2, 127.2, 125.8, 125.0, 123.5, 118.9,
118.4, 114.5, 112.6, 112.0, 55.1, 10.4. HRMS (ESI-TOF) calcd for C sH;60.Na"
(IM+Na']) = 287.1043, Found 287.1045.



6-(4-methoxyphenyl)-1-methylnaphthalen-2-ol (1h)

White solid; m.p. 180-186 °C, '"H NMR (400 MHz,
OH
OO DMSO-dg) & = 9.54 (s, 1H), 8.01 (s, 1H), 7.90 (d, J =
“ O 8.8 Hz, 1H), 7.81 - 7.61 (m, 4H), 7.19 (d, J = 8.8 Hz,

1H), 7.04 (d, J = 8.4 Hz, 2H), 3.81 (s, 3H), 2.44 (s, 3H);

3C NMR (101 MHz, DMSO-d) & = 158.6, 152.1, 133.4, 132.6, 132.5, 128.3, 127.6,
127.0, 124.8, 123.5, 118.4, 114.5, 114.4, 55.1, 10.4. HRMS (ESI-TOF) calcd for
CisH 60-Na" ([M+Na']) = 287.1043, Found 287.1043.

6-(3,4-dimethoxyphenyl)-1-methylnaphthalen-2-ol (1i)

-

White solid; m.p. 184-186 °C, 'H NMR (400 MHz,

OH
OO DMSO-dg) § = 9.53 (s, 1H), 8.04 (s, 1H), 7.90 (d, J =
~ O 8.8 Hz, 1H), 7.77 (d, J = 8.4 Hz, 1H), 7.69 (d, J = 8.8

___° Hz, 1H), 7.34 (s, 1H), 7.29 (d, J = 8.0 Hz, 1H), 7.19 (d,

J=28.4Hz, 1H), 7.04 (d, J = 8.0 Hz, 1H), 3.88 (s, 3H), 3.80 (s, 3H), 2.44 (s, 3H); °C
NMR (101 MHz, DMSO-ds) & = 152.2, 149.1, 148.2, 133.7, 132.9, 132.6, 128.3,
127.0, 125.0, 123.4, 118.7, 118.4, 114.5, 112.2, 110.3, 55.6, 10.4. HRMS (ESI-TOF)
caled for CoH; 3O3Na” ([M+Na']) = 317.1148, Found 317.1149.

6-(benzo[d][1,3]dioxol-5-yl)-1-methylnaphthalen-2-ol (1j)

o | White solid; mp. 127-129 °C, 'H NMR (400 MHz,
° OO DMSO-dg) § = 9.53 (s, 1H), 8.01 (d, J = 1.6 Hz, 1H),
<o 7.89 (d, J = 8.8 Hz, 1H), 7.72 (dd, J = 8.8, 2.0 Hz, 1H),

7.67 (d, J = 8.8 Hz, 1H), 7.36 (d, J = 1.6 Hz, 1H), 7.25 (dd, J = 8.4, 2.0 Hz, 1H), 7.18

(d, J = 8.8 Hz, 1H), 7.02 (d, J = 8.0 Hz, 1H), 6.08 (s, 2H), 2.43 (s, 3H); °C NMR
(101 MHz, DMSO-dg) 5 = 152.2, 148.0, 146.5, 134.5, 133.5, 132.7, 1282, 127.0,
125.2, 124.9, 123.4, 120.0, 118.4, 114.5, 108.7, 107.0, 101.0, 10.4. HRMS (ESI-TOF)
calcd for C1sH1405Na” ([M+Na']) = 301.0835, Found 301.0831.



5-methyl-[2,2'-binaphthalen]-6-ol (1k)

on | White solid; m.p. 170-174 °C, '"H NMR (400 MHz,
OO DMSO-dg) & = 9.63 (s, 1H), 8.33 (s, 1H), 8.26 (s, 1H),
OO 8.07 - 7.88 (m, 6H), 7.77 (d, J = 8.4 Hz, 1H), 7.60 -

7.48 (m, 2H), 7.24 (dd, J = 8.8, 2.0 Hz, 1H), 2.47 (s, 3H); *C NMR (101 MHz,

DMSO-ds) & = 152.6, 137.4, 133.4, 133.4, 133.1, 132.1, 128.4, 128.3, 128.1, 127.5,
127.3, 126.4, 126.0, 125.9, 125.1, 125.1, 124.8, 123.7, 118.5, 114.6, 10.5. HRMS
(ESI-TOF) calcd for C,1H;s0ONa’ ([M+Na']) = 307.1093, Found 307.1104.

6-(furan-3-yl)-1-methylnaphthalen-2-ol (1I)

o, ) White solid; mp. 163-165 °C, 'H NMR (400 MHz,
- OO DMSO-dg) 8 = 9.53 (s, 1H), 8.24 (s, 1H), 7.99 (s, 1H), 7.85
O

(d, J=8.8 Hz, 1H), 7.77 (d, J = 1.2 Hz, 1H), 7.71 (d, J = 8.8

Hz, 1H), 7.62 (d, J = 8.8 Hz, 1H), 7.19 (d, J = 8.8 Hz, 1H), 7.06 (s, 1H), 2.43 (s, 3H);
C NMR (101 MHz, DMSO-de) & = 152.6, 144.7, 139.5, 133.2, 128.7, 127.1, 126.4,
126.2, 124.8, 124.6, 123.8, 118.9, 115.2, 109.2, 10.9. HRMS (ESI-TOF) calcd for
C15H,0.K" ([M+K']) = 263.0469, Found 263.0471.

(E)-1-methyl-6-styrylnaphthalen-2-ol (1m)

White solid; m.p. 146-150 °C, 'H NMR (400 MHz,

OH
l DMSO-dg) & = 9.58 (s, 1H), 7.92 - 7.77 (m, 3H), 7.70 -
O 7.59 (m, 3H), 7.43 - 7.23 (m, 5H), 7.18 (d, J = 8.8 Hz, 1H),

2.43 (s, 3H); °C NMR (101 MHz, DMSO-ds) & = 152.6, 137.3, 133.3, 131.0, 128.7,

128.6, 128.0, 127.4, 127.2, 127.0, 126.9, 126.3, 123.6, 123.3, 118.3, 115.0, 10.4.
HRMS (ESI-TOF) calcd for CjoH;sOK" ([M+K']) = 299.0833, Found 299.0833.

(E)-1-methyl-6-(pent-1-en-1-yl)naphthalen-2-ol (1n)

White solid; m.p. 106-110 °C, '"H NMR (400 MHz,

OH
CDCls) 6 =7.84 (d, J = 8.8 Hz, 1H), 7.68 - 7.50 (m, 3H),
X




7.03 (d, J = 8.8 Hz, 1H), 6.52 (d, J = 15.6 Hz, 1H), 6.41 - 6.25 (m, 1H), 4.83 (s, 1H),
2.52 (s, 3H), 2.24 (q, J = 7.2 Hz, 3H), 1.62 - 1.48 (m, 2H), 1.06 - 0.91 (m, 3H); "°C
NMR (101 MHz, CDCl3) & = 150.4, 133.1, 132.9, 130.6, 129.9, 129.5, 127.4, 126.0,
1242, 123.5, 117.8, 115.5, 354, 22.8, 13.9, 10.6. HRMS (ESI-TOF) calcd for
Ci16HisONa" ([M+Na']) = 227.1436, Found 227.1435.

6-(cyclopent-1-en-1-yl)-1-methylnaphthalen-2-ol (10)

o, | White solid; mp. 158-161 °C, 'H NMR (400 MHz, CDCL;)
OO §=7.84(d, J = 8.8 Hz, 1H), 7.76 - 7.68 (m, 1H), 7.66 (s,
i 1H), 7.59 (d, J = 8.8 Hz, 1H), 7.04 (d, J = 8.4 Hz, 1H),

6.29 (s, 1H), 4.85 (s, 1H), 2.90 - 2.75 (m, 2H), 2.64 - 2.55 (m, 2H), 2.53 (s, 3H), 2.15

- 2.00 (m, 2H); *C NMR (101 MHz, CDCl3) & = 150.5, 142.4, 133.0, 131.7, 129.4,
127.6, 126.0, 124.9, 124.8, 123.2, 117.8, 115.5, 33.6, 33.3, 23.5, 10.6. HRMS
(ESI-TOF) calcd for C1¢H;sONa" ([M+Na']) = 247.1093, Found 247.1098.

1-methyl-6-(phenylethynyl)naphthalen-2-ol (1p)

on | Brownsolid; m.p. 110-112 °C, '"H NMR (400 MHz, CDCl;)
= OO 6 =799 (s, IH), 7.89 (d, J = 8.8 Hz, 1H), 7.67 - 7.50 (m,
O 4H), 7.41 - 7.30 (m, 3H), 7.09 (d, J = 8.8 Hz, 1H), 5.05 (s,

1H), 2.53 (s, 3H); *C NMR (101 MHz, CDCls) & = 151.5, 133.5, 132.2, 131.7, 129.0,
128.9, 128.5, 128.3, 127.5, 123.6, 123.5, 118.4, 117.8, 115.6, 90.0, 89.3, 10.6. HRMS
(ESI-TOF) calcd for CioH 40K ([M+K']) = 297.0682, Found 297.0681.

6-(3-hydroxyprop-1-yn-1-yl)-1-methylnaphthalen-2-ol (1q)

on Light yellow solid; m.p. 130-132 °C, '"H NMR (400 MHz,
OO DMSO-d¢) 6 = 9.70 (s, 1H), 7.89 (d, J = 1.6 Hz, 1H),
Ho 72

7.84 (d, J = 8.8 Hz, 1H), 7.63 (d, J = 8.8 Hz, 1H), 7.42

(dd, J = 8.4, 2.0 Hz, 1H), 7.20 (d, J = 9.2 Hz, 1H), 5.33 (t, J = 6.0 Hz, 1H), 4.34 (d, J
= 6.0 Hz, 2H), 2.40 (s, 3H); °C NMR (101 MHz, DMSO-dg) § = 153.2, 133.1, 131.4,



128.1, 127.5, 126.7, 123.3, 118.7, 115.8, 114.9, 89.2, 84.2, 49.5, 10.3. HRMS
(ESI-TOF) calcd for C;4H;,0,Na" ([M+Na']) = 235.0730, Found 235.0740.

1,6-dimethylnaphthalen-2-ol (1r)

White solid; m.p. 53-56 °C, "H NMR (400 MHz, CDCls) & = 7.82
OH
l (d, J = 8.8 Hz, 1H), 7.58 - 7.48 (m, 2H), 7.37 - 7.31 (m, 1H), 7.03

(d, J = 8.8 Hz, 1H), 4.84 (s, 1H), 2.52 (s, 3H), 2.48 (s, 3H); °C

NMR (101 MHz, CDCls) & = 145.0, 132.6, 132.1, 129.5, 128.7, 127.6, 126.8, 123.2,
117.7, 1152, 21.4, 10.6. HRMS (ESI-TOF) calcd for C;;H;;,0Na" ([M+Na']) =
195.0780, Found 195.0785.

6-ethyl-1-methylnaphthalen-2-ol (1s)

White solid; m.p. 68-70 °C, 'H NMR (400 MHz, CDCls) & =
OH
7.81 (d, J = 8.8 Hz, 1H), 7.61 - 7.47 (m, 2H), 7.34 (d, J = 8.8

Hz, 1H), 6.98 (d, J = 8.8 Hz, 1H), 5.11 (s, 1H), 2.76 (q, J = 7.6

Hz, 2H), 2.48 (s, 3H), 1.29 (t, J = 7.6 Hz, 3H); *C NMR (101 MHz, CDCl3) & =
149.9, 139.0, 132.3, 129.5, 127.6, 126.9, 126.3, 123.3, 117.7, 115.4, 28.75, 15.7, 10.6.
HRMS (ESI-TOF) calcd for C3H;s0 " ([M+H']) = 187.1117, Found 187.1117.

1-methyl-6-pentylnaphthalen-2-ol (1t)

White solid; m.p. 75-78 °C, '"H NMR (400 MHz, CDCls)

O” §=7.85(d, J = 8.8 Hz, 1H), 7.63 - 7.52 (m, 2H), 7.37 (d,

J=28.0 Hz, 1H), 7.04 (d, J = 8.8 Hz, 1H), 4.88 - 4.81 (m,

1H), 2.75 (t, J = 7.6 Hz, 2H), 2.54 (s, 3H), 1.76 - 1.65 (m, 2H), 1.46 - 1.29 (m, 4H),
0.96 - 0.86 (m, 3H); °C NMR (101 MHz, CDCly) § = 150.0, 137.7, 132.3, 129.5,
128.0, 127.1, 126.9, 123.2, 117.6, 115.2, 35.8, 31.7, 31.3, 22.7, 14.2, 10.6. HRMS
(ESI-TOF) caled for C1gH,0ONa' ([M+Na']) = 251.1406, Found 251.1403.



6-isobutyl-1-methylnaphthalen-2-ol (1u)

White solid; m.p. 102-104 °C, 'H NMR (400 MHz,
OH
CDCl3) 8 =7.84 (d, J = 8.8 Hz, 1H), 7.57 (d, J = 8.8 Hz,

1H), 7.52 (d, J = 0.8 Hz, 1H), 7.33 (dd, J = 8.8, 2.0 Hz,

1H), 7.04 (d, J = 8.8 Hz, 1H), 4.82 (s, 1H), 2.62 (d, J = 7.2 Hz, 2H), 2.53 (s, 3H), 2.03
- 1.90 (m, 1H), 0.95 (d, J = 6.9 Hz, 6H); °C NMR (101 MHz, CDCl3) & = 150.0,
136.5, 132.3, 129.4, 128.5, 128.0, 127.0, 123.0, 117.6, 115.2, 45.4, 30.4, 22.6, 10.6.
HRMS (ESI-TOF) calcd for C;sH;sONa" ([M+Na']) = 237.1250, Found 237.1254.

6-cyclopentyl-1-methylnaphthalen-2-ol (1v)

) White solid: m.p. 80-83 °C, "H NMR (400 MHz, CDCls) &
H

=7.86 (d, J = 8.8 Hz, 1H), 7.62 - 7.53 (m, 2H), 7.43 (dd, J
. = 8.8, 2.0 Hz, 1H), 7.04 (d, J = 8.8 Hz, 1H), 4.80 (d, J =

2.0 Hz, 1H), 3.20 - 3.07 (m, 1H), 2.53 (s, 3H), 2.23 - 2.08 (m, 2H), 1.91 - 1.63 (m,

6H); °C NMR (101 MHz, CDCl3) & = 150.0, 141.2, 132.4, 129.4, 127.0, 126.8, 125.6,
123.2, 117.7, 115.2, 45.8, 34.7, 25.7, 10.6. HRMS (ESI-TOF) calcd for C;sHo0"
([M+H"]) = 227.1430, Found 227.1444.

1-methyl-6-phenethylnaphthalen-2-ol (1w)

White solid; m.p. 88-92 °C, '"H NMR (400 MHz, CDCl;)

OH ‘ 5 =7.85(d, J = 8.8 Hz, 1H), 7.62 - 7.52 (m, 2H), 7.38 -
Ph

7.28 (m, 3H), 7.24 - 7.16 (m, 3H), 7.05 (d, J = 8.8 Hz,

1H), 4.91 (s, 1H), 3.11 - 2.97 (m, 4H), 2.54 (s, 3H); >°C NMR (101 MHz, CDCls) § =
150.2, 142.0, 136.5, 132.5, 129.4, 128.6, 128.5, 127.9, 127.2, 127.0, 126.0, 123.3,
117.7, 115.3, 38.0, 37.8, 10.6. HRMS (ESI-TOF) calcd for C1oH;sONa™ ([M+Na']) =
285.1250, Found 285.1244.



7-methoxy-1-methylnaphthalen-2-ol (1x)

White solid; m.p. 106-108 °C, 'H NMR (400 MHz, CDCl5) &

_0 OH
OO =17.68 (d, J = 8.8 Hz, 1H), 7.55 (d, J = 8.8 Hz, 1H), 7.17 (d,

J=2.4Hz, 1H), 7.03 (dd, J = 8.8, 2.4 Hz, 1H), 6.92 (d, J =

8.8 Hz, 1H), 5.00 (s, 1H), 3.96 (s, 3H), 2.50 (s, 3H); '*C NMR (101 MHz, CDCl3) § =
1583, 151.2, 135.3, 130.1, 127.2, 124.7, 115.4, 1152, 114.4, 102.4, 55.4, 10.8.
HRMS (ESI-TOF) calcd for C1,H20,Na™ ([M+Na']) = 221.0730, Found 221.0738.

7-methoxy-1,6-dimethylnaphthalen-2-ol (1y)
White solid; m.p. 169-170 °C, 'H NMR (400 MHz, DMSO-dy)

/O“ ] §=9.29 (s, 1H), 7.49 (s, 1H), 7.43 (d, J = 8.4 Hz, 1H), 7.06 (s,

1H), 6.96 (d, J = 8.8 Hz, 1H), 3.91 (s, 3H), 2.38 (s, 3H), 2.25

(s, 3H); C NMR (101 MHz, DMSO-ds) 8 = 156.5, 151.9, 133.7, 129.0, 125.5, 123.2,
123.0, 115.2, 113.5, 100.3, 55.0, 16.2, 10.6. HRMS (ESI-TOF) calcd for C;3H;40,"
([IM+H']) = 203.1072, Found 203.1275.

1-ethylnaphthalen-2-ol (1ab)

White solid; m.p. 92-95 °C, 'H NMR (400 MHz, CDCl3) & = 7.96
OO OF 1 (d,3=84Hz 1H),7.79 (d, J = 8.0 Hz, 1H), 7.64 (d, J = 8.8 Hz,
1H), 7.53 - 7.47 (m, 1H), 7.38 - 7.32 (m, 1H), 7.07 (d, J = 8.8 Hz,

1H), 4.92 (s, 1H), 3.08 (q, J = 7.6 Hz, 2H), 1.30 (t, J = 7.6 Hz, 3H); °C NMR (101
MHz, CDCls) & = 150.1, 133.0, 129.6, 128.8, 127.7, 126.5, 123.2, 123.0, 121.8, 117.8,
18.4, 14.3. HRMS (ESI-TOF) calcd for C;;H;,ONa™ ([M+Na']) = 195.0780, Found
195.0780.

3. General procedure for the preparation 1y, 1z, 1ae and laf
3.1. General procedure for the preparation 1z, and lae
The compounds 5 were prepared by previously reported methods from

6-((tert-butyldimethylsilyl)oxy)naphthalen-2-ol.!"

10



OMOM
OMOM  1paf
T
TBSO HO

99%
5 6

5-ethyl-6-(methoxymethoxy)naphthalen-2-ol (6): TBAF (12 mmol) was added to
solution of 5 (10 mmol) in tetrahydrofuran (50.0 mL) at 0 °C and stirred for 10 min.
After the reaction completion, the reaction was quenched by saturated NH4Cl, the
organic layer was extracted with ethyl acetate, washed with brine, dried over Na,SOy4,
filtered and then concentrated. The residue was purified by column chromatography

(ethyl acetate/petroleum ether = 1/10, v/v) to afford the product 6.

OMOM OMOM
DO 0O
—
HO DCM 1o

72%
Br
6 7

1-bromo-5-ethyl-6-(methoxymethoxy)naphthalen-2-ol (7): NBS (3.9 mmol) was
added to solution of 6 (3.9 mmol) in CH,Cl, (20.0 mL) and stirred for 5 min. After the
reaction completion, the reaction was quenched by H,O The organic layer was
extracted with CH,Cl,, dried over Na,SOy, filtered and then concentrated. The residue
was purified by column chromatography (ethyl acetate/petroleum ether = 1/20, v/v) to

afford the product 7.

oMom BnBr OMOM
OO K2003 OO
— L e
HO DMF  gho

0,
Br 99% Br

7 8
2-(benzyloxy)-1-bromo-5-ethyl-6-(methoxymethoxy)naphthalene  (8): To a
solution of 7 (8.0 mmol) in DMF (10 mL) were added K,CO;3 (12 mmol), BnBr (12
mmol) at room temperature. The mixture was continuously stirred for 3 h. After
reaction completion, the resulting solution was quenched by water, extracted with

ethyl acetate, dried over Na,SOy, filtered and then concentrated. The residue was

11



purified by column chromatography (ethyl acetate/petroleum ether = 1/30, v/v) to

afford the product 8.

OMOM
LT cag OO - o™
THF EtOH
BnO HO

Br
8 1z

2-(benzyloxy)-5-ethyl-6-(methoxymethoxy)-1-methylnaphthalene  (1z): To a
solution of 8 (4.0 mmol) in THF (20.0 mL) under N, atmosphere was added n-BuLi
(4.4 mmol), at -78 °C. The mixture was continuously stirred at the same temperature
for 1 h, then Mel (10 mmol) was added. The mixture was warming up to room
temperature and continuously stirred for 1 h. Then, the resulting solution was
quenched by saturated NH4Cl solution and extracted with ethyl acetate. The combined
organic layer was washed with brine, dried over Na,SO,, filtered and then
concentrated. This material was directly used in the next stage without further
purification. 10 % Pd/C (100 mg) and 9 was added EtOH (6 mL) under H,
atmosphere. The mixture was stirred at room temperature for 7 h, filtered and then
concentrated. The residue was purified by column chromatography (ethyl
acetate/petroleum ether = 1/10, v/v) to afford the 1z (590 mg, 60% yield for two

steps).
OH
OMOM OH TBSCI OTBS Pd/C. H
|m|dazole OO 12
BnO Methol BnO DMF BnO EtOH TBSO
11 1ae

6-((tert-butyldimethylsilyl)oxy)-5-ethyl-1-methylnaphthalen-2-ol (lae): To a
solution of 9 (3 mmol) in CH;0H (6 mL) was warmed to 50 °C and conc. HCI aq.
(35%, 4 drops) was added. After stirring for 1 h, 10 mL of water was added and the
aqueous layer was extracted with EtOAc. The combined organic layers were washed
with brine, dried over Na,SO4, and concentrated under reduced pressure to give a
crude product of 10. This material was directly used in the next stage without further

purification. To a solution of 10 in DMF (10 mL) was added imidazole (4.5 mmol)
12



and TBSCI (4.5 mmol). The mixture was warming up to 60 °C and continuously
stirred for 1 h. Then, the resulting solution was extracted with ethyl acetate. The
combined organic layer was washed with brine, dried over Na,;SQOy, filtered and then
concentrated. This material was directly used in the next stage without further
purification. 10 % Pd/C (100 mg) and 11 was added EtOH (6 mL) under H,
atmosphere. The mixture was stirred at room temperature for 7 h, filtered and then
concentrated. The residue was purified by column chromatography (ethyl
acetate/petroleum ether = 1/20, v/v) to afford the lae (626 mg, 66% yield for three

steps).

5-ethyl-6-(methoxymethoxy)naphthalen-2-ol (6)

White solid; 'H NMR (400 MHz, CDCl;) & = 7.89 (d, J =

OMOM
OO 8.8 Hz, 1H), 7.48 - 7.40 (m, 1H), 7.37 - 7.29 (m, 1H), 7.18 -
7.03 (m, 2H), 5.89 (s, 1H), 5.30 (s, 2H), 3.59 (s, 3H), 3.12 (q,

J =72 Hz, 2H), 1.28 (t, J = 7.6 Hz, 3H); °C NMR (101 MHz, CDCl;) & = 152.0,
150.1, 131.3, 128.0, 127.6, 125.8, 125.5, 118.2, 117.6, 110.3, 95.7, 56.3, 18.7, 14.9.

1-bromo-5-ethyl-6-(methoxymethoxy)naphthalen-2-ol (7)
White solid; 'H NMR (400 MHz, CDCl;) & = 7.88 (d, J =

omom| 9.2 Hz, 2H), 7.46 (d, J = 9.2 Hz, 1H), 7.25 (d, J = 8.8 Hz,
HO OO 1H), 5.87 (s, 1H), 5.27 (s, 2H), 3.53 (s, 3H), 3.09 (q, J = 7.6
Br

Hz, 2H), 1.23 (t, J = 7.6 Hz, 3H); °C NMR (101 MHz,

CDCl) 6 = 150.8, 149.1, 128.9, 128.7, 127.7, 124.8, 124.8, 118.2, 117.4, 106.9, 95 .4,
56.3, 18.9, 14.9.

2-(benzyloxy)-1-bromo-5-ethyl-6-(methoxymethoxy)naphthalene (8)

White solid; 'H NMR (400 MHz, CDCls) § = 8.13 (d, J =

OO OMOMY 9.6 Hz, 1H), 7.91 (d, J = 9.2 Hz, 1H), 7.56 - 7.50 (m, 2H),
BnO

7.48 (d, J = 9.6 Hz, 1H), 7.42 - 7.37 (m, 2H), 7.35 - 7.31
Br

13



(m, 1H), 7.28 - 7.24 (m, 1H), 5.28 (s, 4H), 3.53 (s, 3H), 3.09 (q, J = 7.6 Hz, 2H), 1.23
(t, J = 7.6 Hz, 3H); *C NMR (101 MHz, CDCL) & = 151.5, 151.0, 137.0, 129.7,
129.5, 128.7, 128.1, 127.4, 127.1, 125.9, 124.3, 118.3, 116.2, 111.0, 95.4, 72.1, 56.3,
18.8, 14.9.

5-ethyl-6-(methoxymethoxy)-1-methylnaphthalen-2-ol (12)

o | White solid; mp. 110-112 °C, 'H NMR (400 MHz,
N OO CDCl3) § = 7.78 (t, J = 8.8 Hz, 2H), 7.41 (d, J = 9.6 Hz,
O O

1H), 7.08 (d, J = 9.2 Hz, 1H), 5.28 (s, 2H), 4.82 (s, 1H),

3.55 (s, 3H), 3.11 (q, J = 7.6 Hz, 2H), 2.52 (s, 3H), 1.26 (t, J = 7.6 Hz, 3H); °C NMR
(101 MHz, CDCl3) & = 150.0, 149.1, 130.5, 128.4, 127.8, 122.8, 122.5, 118.1, 117.1,
116.0, 95.6, 56.2, 18.8, 15.0, 10.9. HRMS (ESI-TOF) caled for C;sH;sOsNa'
(IM+Na']) = 269.1154, Found 269.1149.

6-((tert-butyldimethylsilyl)oxy)-5-ethyl-1-methylnaphthalen-2-ol (1ae)

White solid; m.p. 70-74 °C, '"H NMR (400 MHz, CDCls) &

OO OH 1 =7.78(d,J=88Hz 1H),7.71 (d, ] = 8.8 Hz, 1H), 7.14 (d,
TBS<
o J =92 Hz, 1H), 7.08 (d, J = 9.2 Hz, 1H), 4.96 - 4.85 (m,

1H), 3.09 (q, J = 7.2 Hz, 2H), 2.54 (s, 3H), 1.26 (t, J = 7.6
Hz, 3H), 1.10 (s, 9H), 0.30 (s, 6H); *C NMR (101 MHz, CDCls) & = 148.7, 148.3,
129.9, 128.9, 128.1, 122.8, 122.1, 120.8, 117.8, 116.0, 26.0, 19.0, 18.5, 14.7, 10.9,
-3.8. HRMS (ESI-TOF) calcd for C;oH,30,Si Na" ([M+Na']) = 339.1756, Found
339.1747.

3.2. General procedure for the preparation 1y and laf

6-methoxy-4,7-dimethyl-1,2-dihydronaphthalene (12) was prepared by previously

reported. I

14



m-CPBA |
TSOHH,0_ O 0
—>

TFE/DCM

12 82% 13

7-methoxy-1,6-dimethyl-3,4-dihydronaphthalen-2(1H)-one (13): To a stirred
solution of 12 (42 mmol) in TFE/CH,Cl, (1:4, 250 mL) at 0 °C was added mCPBA
(52.5 mmol), and TsOH.H,O (52.5 mmol). After 20 min, the reaction was quenched
with NaHCO;. Purification by column chromatography (ethyl acetate/petroleum ether

=1/10, v/v) to afford the 13 as colorless oil.

Ce(S0,)p4H,0

02 (ballon) OO OH
t-BuOH

13 60 %

O_

7-methoxy-1,6-dimethylnaphthalen-2-ol (1y): To a solution of 13 (20 mmol) and
Ce(SO4,4H,0 (20 mmol ) in t-BuOH (30 mL) under O, atmosphere was heated to 80
°C . After stirring for 10 h, the resulting solution was filtered and then concentrated.
Purification by column chromatography (ethyl acetate/petroleum ether = 1/10, v/v) to

afford the 1y as white solid.

SC(NTf2)3
™.k st
Y (0.1 mol% O‘
+
Ph ©
1y 2a

hydroxy-7-methoxy-1,6-dimethylnaphthalen-2(1H)-one (3y): To an oven-dried
flask under nitrogen atmosphere was added Sc(NTf,); (0.1 mol%), rac-L-PiPr; (0.1
mol%), compound 1y (38.0 mmol) and CH,Cl, (80.0 mL). After stirring at 35 °C for
30 min. Then oxaziridine 2a (45.0 mmol) was added. The reaction mixture was stirred

for 15 h and directly purified by flash column chromatography (DCM / ethyl acetate =
15



1:0 - 10:1) to afford the desired product 3y (7.4 g, 90% yield).

Cl) OHo TMSCI é OS”\O/'e?: CuCN, iPrMgClI (l) OH
pyridine BF3.Et,0 OO
—_— —_——
DCM THF/Et,0
3y 14 1af

4-isopropyl-7-methoxy-1,6-dimethylnaphthalen-2-ol (1af): A solution of the 3y
(5.0 mmol) in dry dichloromethane (20 mL) and pyridine (5.5 mmol) was treated with
TMSCI (6.3 mmol), and the mixture was stirred for 18 h at 20 °C. The resulting
solution was extracted with DCM. The combined organic layer was washed with
brine, dried over Na,SQ,, filtered and then concentrated. This material was directly
used in the next stage without further purification. A suspension of copper(I) cyanide
(20 mmol) in THF (15 mL) and diethyl ether (15 mL) was treated under N, at -78 °C
with a solution of the isopropyl magnesium chloride (40 mmol). Then, boron
trifluoride etherate (10 mL) and the silyl ethers 14 (5.0 mmol) were added. The
mixture was allowed to warm to 20 °C within 8 h and then hydrolyzed by addition of
saturated aqueous ammonium chloride (200 mL). The organic phase was separated,
the aqueous phase extracted twice with diethyl ether, dried (MgSOs), and then
concentrated. Purification by column chromatography (ethyl acetate/petroleum ether

= 1/10, v/v) to afford the laf (549 mg, 45% yield for two steps) as white solid.

7-methoxy-1,6-dimethyl-3,4-dihydronaphthalen-2(1H)-one (13)

Colorless oil; 'H NMR (400 MHz, CDCls) & = 6.87 (s, 1H),
o) O
- m 6.55 (s, 1H), 3.72 (s, 3H), 3.36 (q, J = 7.2 Hz, 1H), 2.91 - 2.82

(m, 2H), 2.53 - 2.33 (m, 2H), 2.10 (s, 3H), 1.36 (d, J = 7.2 Hz,

3H); *C NMR (101 MHz, CDCls) 8 = 212.6, 156.8, 136.4, 129.8, 128.0, 124.8, 108.1,
55.4,47.4,37.6,27.1,15.7, 15.1.
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4-isopropyl-7-methoxy-1,6-dimethylnaphthalen-2-ol (1af)

White solid; m.p. 162-164 °C, "H NMR (400 MHz, DMSO-dg) &
/O OH
‘ — 7.77 (s, 1H), 7.09 (s, 1H), 6.83 (s, 1H), 4.82 (s, 1H), 3.95 (s,

3H), 3.70 - 3.58 (m, 1H), 2.46 (s, 3H), 2.37 (s, 3H), 1.34 (d, J =

6.8 Hz, 6H); °C NMR (101 MHz, DMSO-d¢) & = 156.9, 150.1, 143.6, 134.5, 125.0,
124.7, 122.1, 111.8, 111.3, 101.3, 55.2, 28.3, 23.6, 17.0, 10.7. HRMS (ESI-TOF)
calcd for C¢Hy10," ([M+H']) = 245.1536, Found 245.1538.

4. General procedure for the synthesis of chiral N,N'-dioxides

(6]

The N,N'-dioxide ligands were prepared by the similar procedure in the literatures.

L-PrPr,: R = 2,6-PryCeHs, n =1

n n )
C‘S L-PiPry: R = 2,6-Pr,CqHg, N = 2
+ + H . — —
. L-PiMey: R = 2,6-Me,CgHa, n = 2
O’ NN IMey: R = 2.6-MezCH, 1 =
5 O L-PiPrg: R =2,4,6-PrgCgHy, n=2
et -\
g H H-N, L-PiPh: R = CgHg, N = 2
R L-PiAd:R = 1-adamantane, n = 2 L-RaPr,: R = 2,6-Pr,CgHs

5. General procedure for the preparation of the racemic products

3b, 3d, 3f, 3r, 3t, 3ab are Prepared by Method A, others are Prepared by Method B.
Method A

To a solution of Sc(OTf); (10 mol%), 2-naphthols derivatives (0.1 mmol) in dry
CH,Cl; (1.0 mL), were added oxaziridine (0.2 mmol) and Et;N (0.1 mmol). After
stirring at room temperature for 3 h. The reaction mixture was then directly purified
by flash column chromatography (DCM / ethyl acetate = 1:0 - 10:1) to afford the
desired product.

Method B

To an oven-dried flask under nitrogen atmosphere was added Sc(NTf;); (5 mol%),
rac-L-PiPr; (5 mol%), 2-naphthols derivatives (0.1 mmol) and CH,Cl, (1.0 mL).
After stirring at 35 °C for 30 min, the reaction mixture was cool to 0 ‘C, oxaziridine
2a (0.2 mmol) was then added. The reaction mixture was stirred at 0 “C for 3 h and

directly purified by flash column chromatography (DCM / ethyl acetate = 1:0 - 10:1)
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to afford the desired product.

6. Experimental procedure for the scale-up reaction
4, ,OH

oH TNS Sc(NTh)s IL-PiPr, “~°
| (5 mol%)
|OO i Pay
TBSO Ph CH,Cl, (35.0 mL) TBSO
2.0eq 0°C
1ae 2a 1%1a669
1119 1.92g % yi
3.5 mmol 7.0 mmol 5595/71?2

General Procedure: To an oven-dried flask under nitrogen atmosphere was added
Sc(NTfy); (5 mol%), L-PiPr; (5 mol%), compound lae (1.11 g, 3.5 mmol) and
CH,Cl; (35.0 mL). After stirring at 35 °C for 30 min, the reaction mixture was cool to
0 “C and stirring for another 5 min. Then oxaziridine 2a (1.92 g, 7.0 mmol) was added.
The reaction mixture was stirred at 0 °C for 3 h and directly purified by flash column
chromatography (DCM / ethyl acetate = 1:0 - 10:1) to afford the desired product (1.16
g, 99% yield, 95.5:4.5 er).

7. 'H NMR and HRMS experiments
7.1 "H NMR spectra of 1a in diverse conditions:

1. Red: 1a in CDCls; Blue: Sc(NTf)s/1a in CDCls

80 79 78 77 76 75 74 73 72 71 70 69 68
fi(pph

T ; ; T T ; ; T T T T T T ; T T T
80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
fipprh
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2. Red: 1a in CDCI3; Blue: L-PiPr2/Sc(NTf2)3/1a in CDCls

L e s o e
80 79 78 7 76 75 74 I3 72 71 10
fi(pprid
/|
Jﬂm JL o Jf\{v\_f \\J\&Lb/\‘
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
12 15 10 16 1@ 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 A
fippn
7.2 HRMS experiments
1. The mixture of Sc(OTf)3 and L-PiPrs.
17:43:17 17-Jun-2017
170617_2_ML 21 (0.361) Cm (3:30) TOF MS ES+
100+ 873.3890 8.08e5
L-PiPr2+ Sc(OTf)s
(1:1)
: - 3+ - +
[(L-PiPr, - Hy + S¢** + "OTf]
841.3768
& 1874.4081
: 3, -yt [L-PiPr, + S¢*™+ 2°0Tf]"
[L-PiPr; + S¢”™+ "OTH]
345.2492 £49.4750 /
498.3135
1875.4086
62 7 991.3417 11456025
: 887.3851
a118as  [PB8162 650.4803 1146.6066
901.4025)
723.4307 1992.3450
1499.3167 724.4434 902.4064}993 3443 [L147.6075
317.1831 607.3177 1186.6398
o 1681020315»17703H H“ l“ i s \ L “ .l [ ?994572 Ll 1217.6644 5.59991489;8632 16396278 17897990 1695,7600 y
* z
100 | 200 | 300 = 400 500 600 700 800 900 1000 = 1100 = 1200 1300 = 1400 @ 1500 = 1600 @ 1700 = 1800 1900
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17:43:17

17-Jun-2017
170617_2_ML 21 (0.361) Cm (3:30) TOF MS ES+
100~ 421.1845 1.11e5
. 3+, - 2+
, [L-PiPr, + S¢**+ "OTf]
L-PiPr2+ Sc(OTf)s
& 421.6872
422.1882
405.2019
391.2026
407.1964 423.2084
25.2371
392.2196 409.1910
395.1017 408.2358 4101892 425.7466 428.2096
| \ 399.2290 ‘ ‘ ( 415.2267  418.2504 ‘ ‘ ( r430.2282 436,2044#37-2198(4352124
0 \h‘\‘\“\ \l T ‘\l \l \”\“\“ T \l \‘ T ‘\‘\‘ T ‘\ T T \“ rl \1 T \“\‘ T \“\‘ \‘ \‘1”“\‘“\ ‘\ \J \“\ ‘\‘ ot \J ‘\‘ \H\J T \‘ T \J \lm/Z
390 392 394 396 398 400 402 404 406 408 410 412 414 416 418 420 422 424 426 428 430 432 434 436 438 440

HRMS (ESI-TOF) calcd for [L-PiPr, + Sc** + "OTf]*" = 421.1841, Found 421.1845.

HRMS (ESI-TOF) calcd for [(L-PiPr, - HY + S¢*" + “OTf]" = 841.3610, Found 841.3768.

HRMS (ESI-TOF) calcd for [L-PiPr, + S¢** + 2°0Tf]" = 991.3209, Found 991.3417.

2. The mixture of Sc(OTf);, L-PiPr; and la.

17:37:49 17-Jun-2017
170617_2_MLA 13 (0.223) Cm (3:30) TOF MS ES+
1004 873.3890 6.56e5
L-PiPr2+ Sc(OTf)s + 1a
841.3715
<l 1874.4026
649.4717
345.2457 . R I+ - n
[(L-PiPr, - HY + S¢™ + "OTf + 1a]
362.2105
498.3100
650.4766 11455042
3627108 1875.4029
498.8124 J
723.4344 887.3787 Y 1146.5975
999.4482
091.3351
369.2055  L99.3130 1724.4382 10004514 |1147 5086
337.1966 l “ 607.3128 1001.4546 1186.6305
1335.5909
sososssarss WL o VL] H ol [ s e oo sumagszs  aesoges 1895778 e
R A s L E B A N B B A L R I R s s B e A R A s
100 200 300 400 500 600 700 800 900 1000 1100 ~ 1200 1300 1400 1500 1600 ~ 1700 1800 1900
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17:37:49 17-Jun-2017

170617_2_MLA 13 (0.223) Cm (3:30) TOF MS ES+
100+ 421.1827 4.48e4
- 425.2388
L-PiPr2+ SC(OTf)3 +la [(L-PIPI’Z -H) + SC3+ + 1a]2+
(1:1:1)

/

425.7397

421.6845

405.1998  407.1938

418.2305 426.2390
422.1853

409.1872
416.2324 418.7348
‘ ‘\ L

404.2318 428.2068

4111703 4152236

34.2390 4442131  446.2289
402.1755 ‘ 430.2242 r
"

oLl W‘_‘.‘m.\‘\m’m\M‘H‘H\‘H.\\ LA AR JHH‘\H\ | M\H

T t
400 402 404 406 408 410 412 414 416 418 420 422 424 428 428 430 432 434 436 438 440 442 444 446 448

HRMS (ESI-TOF) calcd for [(L-PiPr,-H) + Sc** + 1a]*" = 425.2408, Found 425.2388.

HRMS (ESI-TOF) calcd for [(L-PiPr-H) + Sc** + "OTf + 1a]" = 999.4342, Found 999.4482.

8. Optimization of reaction conditions

Ts MIL
OH N 1:1, x mol%)
. Lo (hxmobe)
Ph Solvent(1 0omL)
1a
n

20eq
2a

L-PrPry: R = 2,6-Pr,CgHs, n = 1 O\\
+

L-PiPr,: R = 2,6-Pr,CgHz, n = 2 ‘ +
L-PiMes: R = 2,6-Me,CgHa, N = 2 O Nb\/\/o!\l o
O L-PiPr3: R =2,4,6-'Prs3CgH,, n=2 Ny = " H-N
L-PiPh: R = CgHs, n = 2 R =
L-PiAd:R = 1-adamantane, n = 2 L-RaPr,: R = 2,6-Pr,CgHj

T Yield ratio Ee(3a/4a)
Entry*  Ligand Metal salt Oxidant  Solvent  x
0 %W Eada (%

1 L-PiPr, Sc(OTf);  oxaziridine DCM 10 30 96 73:27 60/64
2 L-PrPr, Sc(0OTf); oxaziridine = DCM 10 30 99 79:21 26/45
3 L-RaPr,  Sc(OTf); oxaziridne DCM 10 30 99 75:25 7/11

4 L-PiMe, Sc(OTf);  oxaziridine DCM 10 30 90 >95:5 20/n.d.
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5 L-PiPh Sc(OTf);  oxaziridine = DCM 10 30 92 >95:5 24/n.d.

6 L-PiPr; Sc(OTf);  oxaziridine DCM 10 30 96 89:11 46/55
7 L-PiAd Sc(OTf);  oxaziridine DCM 10 30 99 87:13 20/58
8 L-PiPr, Sc(acac);  oxaziridine = DCM 10 30 99 >95:5 10/n.d.
9 L-PiPr, Sc(OiPr)3 oxaziridine =~ DCM 10 30 99 >95:5 18/n.d.
10 L-PiPr, ScCly6H,0  oxaziridine DCM 10 30 99 >95:5 10/n.d.
11 L-PiPr, Sc(NTf,);  oxaziridine DCM 10 30 99 >95:5 84/n.d.
12 L-PiPr, Sc(NT1,); mCPBA DCM 10 30 60 >95:5 0/n.d.

13 L-PiPI’2 SC(NTf2)3 H202 DCM 10 30 n.r. - --

14 L-PiPr,  Se(NTf); 'BuOOH DCM 10 30 nr. - -

15 L-PiPr, Sc(NTf,);  oxaziridine DCM 10 0 99 >95:5 90
16° L-PiPr, Sc(NTf,);  oxaziridine DCM 10 -20 99 >95:5 89
17¢ L-PiPr, Sc(NTf;); oxaziridine DCM 10 -40 58 89:11 85
18 L-PiPr, Sc(NTf,);  oxaziridine toluene 10 0 94 >95:5 86
19 L-PiPr; Sc(NTf;); oxaziridine  DCE 10 0 97 >95:5 88
20 L-PiPr, Sc(NTf,);  oxaziridine TCE 10 0 96 >95:5 74
21 L-PiPr, Sc(NTfy);  oxaziridine CHCl; 10 0 92 >95:5 87
22 L-PiPr, Sc(NTf,);  oxaziridine DCM 10 0 99 >95:5 89
23 L-PiPr; Sc(NTf;); oxaziridine DCM 5 0 99 >95:5 90
24 L-PiPr, Sc(NTf,);  oxaziridine CHCl; 2.5 0 94 >95:5 88
25¢ L-PiPr, Sc(NTfy);  oxaziridine CHCl; 1 0 86 >95:5 87

8Unless otherwise noted, the reactions were performed with x mol% metal, x mol% ligand, 1a (0.1 mmol) and 2
(0.2 mmol) in solvent (1.0 mL) under N, at 30 °C for 3 h. PIsolated tatol yield of 3a and 4a by silica gel
chromatography. ‘Determined by chiral HPLC analysis (Chiralcel IE) after flash column chromatography

purification. “The reaction time was 4 h. ®The reaction time was 22 h. 2a (0.15 mmol) was used.
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9. Full list of the substrate scope

Ts  Sc(NTf,)y/L-PiPr, R! ,OH
N (5 mol%) N0
Lo R
DCM, 0°C, 3-24 h = R2
R3
2a 3

R1
N OH
R4_: +
= R2 Ph
R3
1
-, OH
o
R
3b: R = Br, 3 h, 99% yield, 94:6 er

3c: R =0Me, 3 h, 99% vyield, 94.5:5.5 er 3d: R=H, 3 h, 99% vyield, 94:6 er
3e: R=4-Cl, 3 h, 95% yield, 94:6 er

o 3f: R =2-MeO, 3 h, 99% vyield, 93.5:6.5 er
3m 39: R =3-MeO, 3 h, 99% yield, 95:5 er
Ph X 3h: R =4-MeO, 3 h, 99% vyield, 94.5:5.5 er

3i: R=23,4-MeO,, 7 h, 99% vyield, 93.5:6.5 er
3.5 h, 99% yield, 94.5:5.5 er 3j: R = Piperonyl, 4 h, 99% yield, 95:5 er

3k: R = 2-Naphthyl, 5 h, 96% yield, 94:6 er

3l: R = 3-Furyl, 3 h, 99% vyield, 95:5 er

2, OH
’ “ "
X A0
3 h, 99% yield, 95:5 er O‘
‘ 30

,, OH
' 3 h, 95% yield, 95:5 er 5 h, 99% vyield, 92:8 er

., OH “, OH

O O
Ph

3 h, 95% vyield, 95:5 er
-, OH

yoos
\/\o

(0]
Et
3 h, 99% yield, 94.5:5.5 er 3 h, 99% yield, 95:5 er

n=0, 3r: 3 h, 99% yield, 94:6 er
n=1,3s:3h, 99% yield, 94:6 er
n =4, 3t: 3 h, 99%yield, 94:6 er

., OH ., OH ., OH “ N
O CO
3x 3y 3aa® 3ab
3h 3h 3h 22h

99% vyield, 94.5:5.5 er 99% vyield, 95:5 er  99% yield, 83.5:16.5 er g4, yield?, 75:25 er

COOMe o
o
1ac 3ad
no reaction 22h, 46% yield, 77:23 er

2 Reaction conditions: The same as entry 7 in Table 1. ® 10 mol% catalyst loading.
€ L-PiEt,-Sc(OTf)3 (1:1, 5 mol%). 9 Total yield of 3ab and 4ab, 3ab/4ab = 87:13.
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10. The analytical and spectral characterization data of the products

(R)-1-hydroxy-1-methylnaphthalen-2(1H)-one (3a)

. OH Colorless oil; 99% yield, 95:5 er; [a]*b = 265.96 (c = 0.28 in

L _0O
CH,Cl,).

HPLC DAICEL CHIRALCEL IE, n-hexane/2-propanol = 90/10,

flow rate = 1.0 mL/min, A = 254 nm, tg (minor) = 15.90 min, tg (major) = 16.42 min.
'H NMR (400 MHz, CDCl3) § = 7.72 (d, J = 7.6 Hz, 1H), 7.47 - 7.41 (m, 2H), 7.35 -
7.28 (m, 2H), 6.20 (d, J = 10.0 Hz, 1H), 3.74 (s, 1H), 1.55 (s, 3H); °C NMR (101
MHz, CDCl;) 6 = 205.4, 146.1, 145.2, 130.8, 129.6, 128.4, 128.0, 125.7, 122.5, 77.3,
33.3. HRMS (ESI-TOF) caled for CjH;0O,Na" ([M+Na']) = 197.0573, Found
197.0574.

T
m 100 6.00 8.0 10.00 1200 1w 16.00 1800

Retention Time | Area |% Area
15.327 1171769 | 23.50
15.917 1270613 | 25.48
16.626 1316241 | 26.40
19.825 1227859 | 24.62

AlWIND|—

8 19.838
g

Retention Time | Area |% Area
1 15.900 254413 | 4.77
2 16.419 4909175| 92.03
3 19.838 170718 | 3.20
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(R)-6-bromo-1-hydroxy-1-methylnaphthalen-2(1H)-one (3b)

. ,OH
O
Br

scCO,/Methol = 97/3, flow rate = 1.0 mL/min, A = 254 nm, tg (major) = 11.0 min, tg

White solid; m.p. 54-56 °C; 99% yield, 94:6 er; [(x]16D =115.26
(c=10.49 in CH,Cl,).

UPC? Phenomenex CHIRALCEL Lux 5u Cellulose-1,

(minor) = 11.88 min. "H NMR (400 MHz, CDCl;) & = 7.61 - 7.57 (m, 1H), 7.57 - 7.52
(m, 1H), 7.44 (d, J = 2.0 Hz, 1H), 7.35 (d, J = 10.0 Hz, 1H), 6.23 (d, J = 9.8 Hz, 1H),
3.71 (s, 1H), 1.52 (s, 3H); °C NMR (101 MHz, CDCls) & = 204.5, 144.4, 143.9,
133.4, 132.0, 130.3, 127.5, 123.8, 121.7, 77.1, 33.0. HRMS (ESI-TOF) calcd for
Ci1Ho"BrO,Na” ([M+Na']) = 274.9678, Found 274.9678. HRMS (ESI-TOF) calcd
for C;;Ho*' BrO,Na™ ([M+Na']) = 276.9658, Found 276.9660.

s d
2 osad
ooz B
o0
5o 5o B 4l =hs =hs Et: BT 1050 1150 =50 EEX:

Retention Time | Area |% Area

1 9.775 67163 2.89

2 11.115 1170495 | 50.32

3 11.970 1088509 | 46.79

0.10 | | | | | | /il‘_

Retention Time | Area |% Area

1 10.995 6817001 | 93.99

2 11.883 435620 | 6.01

(R)-1-hydroxy-6-methoxy-1-methylnaphthalen-2(1H)-one (3c)

oH Colorless oil; m.p. 106-108 °C; 99% yield, 94.5:5.5 er; [a]*p =

o
. 216.97 (¢ = 0.33 in CHyCl,).
O
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HPLC DAICEL CHIRALCEL IC, n-hexane/2-propanol = 90/10, flow rate = 1.0
mL/min, A = 254 nm, tg (major) = 21.35 min, tg (minor) = 26.86 min. '"H NMR (400
MHz, CDCl3) 6 = 7.61 (d, J= 8.4 Hz, 1H), 7.37 (d, J=9.6 Hz, 1H), 6.97 (dd, J = 8.4,
2.4 Hz, 1H), 6.82 (d, J =2.4 Hz, 1H), 6.20 (d, J = 10.0 Hz, 1H), 3.83 (s, 3H), 3.66 (s,
1H), 1.52 (s, 3H); °C NMR (101 MHz, CDCls) & = 205.5, 159.2, 145.9, 137.1, 129.5,
127.0, 123.1, 116.0, 114.8, 77.2, 55.6, 33.2. HRMS (ESI-TOF) calcd for C;,H,0;
([M+Na']) = 227.0679, Found 227.0671.

040q
2 0204 /L
oof————— —
T T T T T T T T T T y T T T
200 400 600 800 1000 1200 1 1600 18.00 2000 2200 24.00 2600 2800

Retention Time Area % Area
1 21.372 12393739 | 50.80
2 26.807 12001302 | 49.20

26.80

21.3

c
H

| >»26 852
N

Retention Time Area % Area
1 21.347 25145644 | 94.49
2 26.852 1466626 | 5.51

(R)-1-hydroxy-1-methyl-6-phenylnaphthalen-2(1H)-one (3d)
H | Colorless oil; 99% yield, 94:6 er; [a]'’p = 82.69 (c = 0.34 in

(e)

CH,CL).

HPLC DAICEL CHIRALCEL IA, n-hexane/2-propanol = 95/5,

flow rate = 1.0 mL/min, A = 254 nm, tgr (minor) = 17.00 min, tg (major) = 20.50 min.
'H NMR (400 MHz, CDCl3) § = 7.79 (d, J = 8.0 Hz, 1H), 7.67 (dd, J = 8.0, 2.0 Hz,
1H), 7.63 - 7.56 (m, 2H), 7.54 - 7.44 (m, 4H), 7.43 - 7.36 (m, 1H), 6.27 (d, J = 9.6 Hz,
1H), 3.76 (s, 1H), 1.60 (s, 3H); °C NMR (101 MHz, CDCl3) § = 205.2, 146.0, 143.9,
141.1, 140.0, 129.4, 129.0, 128.8, 128.2, 127.9, 127.1, 126.2, 122.9, 77.2, 33.2.
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HRMS (ESI-TOF) calcd for C7H;40,Na” ([M+Na+]) = 273.0886, Found 273.0890.

Al
= N
=] =) =]
a a =1
it 18.074
>22 a7

T T T T T T T T T T
0.00 2.00 4.00 £.00 800 10.00 12.00 14.00 18.00 18.00 20.00 2200
tus

Retention Time | Area |% Area
16.841 69088735 | 40.19
18.074 16437326 | 9.56
20.457 70564046 | 41.05
22.417 15815117 9.20

AW IN|—

>-17.003

T T T T T I T T
000 200 400 800 8.00 10,00 1200 14.00 16.00 18,00 2000 200 2400 200

Mnutus

Retention Time Area % Area
1 17.003 | 3235758 5.88
2 20.503 [51822510| 94.12

(R)-6-(4-chlorophenyl)-1-hydroxy-1-methylnaphthalen-2(1H)-one (3e)

White solid; m.p. 60-61 °C; 95% yield, 94:6 er; [a]st =46.67 (C

- OH
O =0.42 in CHQClz)
Cl

HPLC DAICEL CHIRALCEL IA, n-hexane/2-propanol = 90/10,

flow rate = 1.0 mL/min, A = 254 nm, tgr (major) = 20.75 min, tg (minor) = 16.08 min.
'H NMR (400 MHz, CDCl3) & = 7.83 - 7.74 (m, 1H), 7.65 - 7.60 (m, 1H), 7.55 - 7.40
(m, 6H), 6.35 - 6.22 (m, 1H), 3.79 - 3.72 (m, 2H), 164 - 1.54 (m, 3H); °C NMR (101
MHz, CDCls) & =205.1, 145.8, 144.2, 139.9, 138.4, 134.1, 129.2, 129.2, 129.0, 128.4,
128.0, 126.3, 123.1, 77.2, 33.2. HRMS (ESI-TOF) calcd for C;7H;5’>CIO,Na’
([M+Na+]) = 307.0496, Found 307.0501. HRMS (ESI-TOF) caled for
C17H13Y'ClO,Na” ([M+Na+]) = 309.0467, Found 309.0481.
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U
1
21.09;

T —— —— —— T T —— —— —— — T T T
2.0 4.00 600 800 10.00 12.00 1400 1600 1800 2000 2200
Mnutes

Retention Time Area % Area
1 16.304 11815349 | 50.21
2 21.092 11716966 | 49.79

T ——— T — T — | E— T ——— — — — —
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00

Retention Time Area % Area
1 16.075 1420823 | 6.03
2 20.746 22148076 | 93.97

(R)-1-hydroxy-6-(2-methoxyphenyl)-1-methylnaphthalen-2(1H)-one (3f)

Colorless oil; 99% yield, 93.5:6.5 er; [a]*p = 77.08 (c = 0.48
in CHzClz)

HPLC DAICEL CHIRALCEL IC, n-hexane/2-propanol =

90/10, flow rate = 1.0 mL/min, A = 254 nm, tg (major) = 20.50 min, tgr (minor) = 24.99
min. '"H NMR (400 MHz, CDCl3) & = 7.75 (d, J = 7.6 Hz, 1H), 7.61 (d, J = 7.6 Hz,
1H), 7.51 - 7.44 (m, 2H), 7.39 - 7.29 (m, 2H), 7.09 - 6.97 (m, 2H), 6.22 (d, J = 10.0
Hz, 1H), 3.83 (s, 3H), 3.74 (s, 1H), 1.60 (s, 3H); °C NMR (101 MHz, CDCl;) § =
205.5, 156.5, 146.4, 143.5, 138.4, 131.9, 130.8, 130.7, 129.4, 129.3, 128.2, 125.5,
122.5, 121.1, 111.4, 77.2, 55.7, 33.2. HRMS (ESI-TOF) calcd for C;sHisO3Na"
(IM+Na™) = 303.0992, Found 303.0995.

0.30
0.10
——

0.00+

T T T T T T T T T T T T T T
0.00 2.00 4.00 600 §.00 10.00 12.00 14.00 16.00 16.00 20.00 2200 24.00 26.00 26.00
min
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1.50

1.004

0.504

0.00

Retention Time Area % Area
1 20.505 10062884 | 50.24
2 24.926 9968259 | 49.76
i
0.00 2.E]0 4.b0 G.IIJU E.E]E] 10.‘00 12!00 .14.‘00 15.‘00 18!00 20.‘00 22.‘00 24.‘00 25.‘00
Retention Time Area % Area
1 20.500 44063776| 93.50
2 24.986 3062300 | 6.50

(R)-1-hydroxy-6-(3-methoxyphenyl)-1-methylnaphthalen-2(1H)-one (3g)

CH,CL).

Colorless oil; 99% yield, 95:5 er; [a]”p = 66.67 (¢ = 0.49 in

HPLC DAICEL CHIRALCEL IC, n-hexane/2-propanol = 90/10,

flow rate = 1.0 mL/min, A = 254 nm, tgr (major) = 23.28 min, tg (minor) = 26.30 min.

'"H NMR (400 MHz, CDCls) § = 7.78 (d, J = 8.0 Hz, 1H), 7.68 - 7.63 (m, 1H), 7.53 -

7.46 (m, 2H), 7.41 - 7.35 (m, 1H), 7.21 - 7.15 (m, 1H), 7.14 - 7.08 (m, 1H), 6.93 (d, J

= 8.4 Hz, 1H) 6.25 (d, J = 10.0 Hz, 1H), 3.88 (s, 3H), 3.76 (s, 1H), 1.59 (s, 3H); *C

NMR (101 MHz, CDCls) & = 205.2, 160.2, 146.0, 144.1, 141.5, 141.0, 130.1, 129.4,
128.8, 128.2, 126.2, 123.0, 119.6, 113.2, 113.0, 77.2, 55.5, 33.2. HRMS (ESI-TOF)

calcd for C1gH 03Na” ([M+Na']) = 303.0992, Found 303.0999.

0.80
0.60
2 0.40]
0.20
0.00

<l !
o o = 2]
~ ! o~
w3
o~

0.00

T
200

T
400

T
600

T T
800 10.00

T
12.00

T T
14.00 16.00

min

T T
18.00 20.00

Retention Time | Area |% Area
1 20.672 19684235 | 21.67
2 23.297 25374240 | 27.94
3 25.084 19703184 | 21.69
4 26.298 26065449 | 28.70
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0.154

0.104

MS?JNM‘_.
0.003

=y
=3
©
w
o

e
T

T T T T T T T
0.00 2.00 4.00 6.00 5.00 10.00 12.00 14.0

T T
] 16.00 18.0
min

T T T
] 20.00 2200 24.00

Retention Time| Area |% Area
1 23.280 6046085 | 94.83
2 26.304 329482 | 5.17

(R)-1-hydroxy-6-(4-methoxyphenyl)-1-methylnaphthalen-2(1H)-one (3h)

56.40 (C = 0.49 in CH,CL,).

26.00

T T
28.00 30.00

White solid; m.p. 106-108 °C; 99% yield, 94.5:5.5 er; [0]*p =

HPLC DAICEL CHIRALCEL IA, n-hexane/2-propanol =

90/10, flow rate = 1 mL/min, A = 254 nm, tgr (minor) = 18.07 min, tg (major) = 22.51

min. "H NMR (400 MHz, CDCls) § = 7.76 (d, J = 8.0 Hz, 1H), 7.65 - 7.59 (m, 1H),

7.56 - 7.44 (m, 4H), 7.04 - 6.95 (m, 2H), 6.24 (d, J = 10.0 Hz, 1H), 3.86 (s, 3H), 3.76

(s, 1H), 1.59 (s, 3H); °C NMR (101 MHz, CDCls) & = 205.3, 159.6, 146.1, 143.2,

140.7, 132.5, 128.9, 128.8, 128.2, 127.8, 126.2, 122.8, 114.5, 77.1, 55.5, 33.2. HRMS

(ESI-TOF) calcd for CisH;605Na’ ([M+Na']) = 303.0992, Found 303.0998.

A

22.56!

T T T
2.00 4.00 6.00 8.00 10.00

T
12.00 14.00
MMMMMMM

T
16.00

T
18.00

T
20.00

T
22.00 24.00

Retention Time Area % Area
1 18.005 20033195 | 50.05
2 22.561 19992568 | 49.95
T T /\_’%f\ K T
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Retention Time Area % Area
1 18.068 1375884 | 5.55
2 22.513 23435575 | 94.45

(R)-6-(3,4-dimethoxyphenyl)-1-hydroxy-1-methylnaphthalen-2(1H)-one (3i)

Yellow solid; m.p. 126-128 °C; 99% yield, 93.5:5.5 er;
[a]*p = 48.32 (c = 0.24 in CH,CL,).
HPLC DAICEL CHIRALCEL IA, n-hexane/2-propanol =

80/20, flow rate = 1.0 mL/min, A = 254 nm, tg (minor) =

14.22 min, tz (major) = 17.81 min. '"H NMR (400 MHz, CDCl;) & = 7.76 (d, J = 8.0

Hz, 1H), 7.66 - 7.60 (m, 1H), 7.53 - 7.44 (m, 2H), 7.17 - 7.12 (m, 1H), 7.11 - 7.05 (m,

1H) 6.96 (d, J = 8.4 Hz, 1H), 6.25 (d, J = 9.6 Hz, 2H), 3.96 (s, 3H), 3.93 (s, 3H), 3.72

(s, 1H), 1.59 (s, 3H); *C NMR (101 MHz, CDCls) & = 205.3, 149.4, 149.2, 146.1,

143.4, 141.0, 133.0, 129.1, 128.8, 127.9, 126.2, 122.9, 119.5, 111.7, 110.4, 77.2, 56.1,

33.2. HRMS (ESI-TOF) calcd for CjoH;504 ([M+K']) = 333.1097, Found 333.1089.

1.004

2 0.604 —
0.004 . . ‘ ﬁI/\—JL‘ . ‘ ‘ K
Retention Time Area % Area
1 14.032 25022993 | 50.37
2 17.540 24659166 | 49.63
1501
5 100y 0 -
- 0.50 §
Om " 1 " [} " 1 " 1 B B B 1 B " B [I B B B I B " B I " B B 1 B " B
0.00 2.00 400 6.00 8.00 10,00 12.00 14.00 16.00 18.00
Mnutus
Retention Time Area % Area
1 14.225 3182310 | 6.39
2 17.817 46586421 | 93.61
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(R)-6-(benzo[d][1,3]dioxol-5-yl)-1-hydroxy-1-methylnaphthalen-2(1H)-one (3j)
White solid; m.p. 79-83 °C 99% vyield, 95:5 er; [0]*p = 48.05

(c=0.31 in CH,Cl,).

HPLC DAICEL CHIRALCEL IA, n-hexane/2-propanol =

90/10, flow rate = 1.0 mL/min, A = 254 nm, tg (minor) = 22.94 min, tg (major) = 25.30
min. '"H NMR (400 MHz, CDCl3) & = 7.74 (d, J = 8.0 Hz, 1H), 7.58 (dd, J = 8.0, 2.0
Hz, 1H), 7.48 (d, J = 10.0 Hz, 1H), 7.42 (d, J =2.0 Hz, 1H), 7.11 - 6.98 (m, 2H), 6.90
(d, J=8.4 Hz, 1H), 6.24 (d, J = 9.6 Hz, 1H), 6.02 (s, 2H), 3.71 (s, 1H), 1.58 (s, 3H);
BC NMR (101 MHz, CDCl3) & = 205.2, 148.4, 147.6, 146.0, 143.6, 140.8, 134.3,
129.1, 128.8, 127.9, 126.2, 123.0, 120.7, 108.8, 107.6, 101.4, 77.2, 33.2. HRMS
(ESI-TOF) calced for CisH404Na’ ([M+Na']) = 317.0784, Found 317.0782.

— —— —— —— T T T T
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00
es

Retention Time | Area |% Area
1 22.272 6984701 | 49.77
2 25.236 7050306 | 50.23

5.8.8.5.8

7»22945
»
¥
2]
8

Retention Time Area % Area
1 22.945 1074667 | 5.09
2 25.299 20022264 | 94.91

(R)-5-hydroxy-5-methyl-[2,2'-binaphthalen]-6(5H)-one (3k)

OH White solid; m.p. 84-87 °C 96% yield, 94:6 er; [(1]251) =

o
(LT | 2385 (=052 in CH,CL).
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HPLC DAICEL CHIRALCEL IA, n-hexane/2-propanol = 90/10, flow rate = 1.0
mL/min, A = 254 nm, tg (minor) = 16.37 min, tz (major) = 19.31 min. '"H NMR (400
MHz, CDCl3) 6 = 8.04 (s, 1H), 7.96 - 7.86 (m, 3H), 7.86 - 7.77 (m, 2H), 7.75 - 7.71
(m, 1H), 7.66 - 7.61 (m, 1H), 7.57 - 7.48 (m, 3H) 6.28 (d, J = 9.6 Hz, 1H), 3.75 (s,
1H), 1.62 (s, 3H); >C NMR (101 MHz, CDCl3) & = 205.2, 146.0, 144.0 141.0, 137.3,
133.7, 132.9, 129.6, 129.0, 128.8, 128.4, 128.3, 127.8, 126.6, 126.4, 126.3, 126.0,
125.3, 123.0, 77.2, 33.2. HRMS (ESI-TOF) caled for C,H;s0,Na" ([M+Na']) =
323.1043, Found 323.1042.

Retention Time Area % Area
1 16.326 39385592 | 50.02
2 19.323 39357923 | 49.98

Retention Time Area % Area
1 16.371 3592299 | 5.84
2 19.314 57955793 | 94.16

(R)-6-(furan-3-yl)-1-hydroxy-1-methylnaphthalen-2(1H)-one (3I)

Yellow solid; m.p. 60-63 °C; 99% yield, 95:5 er; [a]zSD
=105.71 (c = 0.42 in CH,Cl,).
HPLC DAICEL CHIRALCEL IA, n-hexane/2-propanol

=90/10, flow rate = 1.0 mL/min, A = 254 nm, tgr (major)
= 18.14 min, tg (minor) = 15.67 min. 'H NMR (400 MHz, CDCl3) 6 = 7.78 - 7.67 (m,

2H), 7.57 - 7.52 (m, 1H), 7.52 - 7.48 (m, 1H), 7.44 (d, J = 9.6 Hz, 1H) 7.40 (s, 1H),
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6.74 - 6.65 (m, 1H), 6.29 - 6.17 (m, 1H), 3.73 (s, 1H), 1.56 (d, J = 1.2 Hz, 3H); °C
NMR (101 MHz, CDCls) & = 205.2, 145.8, 144.1, 143.6, 138.9, 132.4, 128.9, 128.0,
126.8, 126.2, 125.6, 123.0, 108.8, 77.2, 33.2. HRMS (ESI-TOF) caled for
Ci1sH,05Na”™ ([M+Na']) = 263.0679, Found 263.0683.

Retention Time| Area |% Area
1 15.252 6964243 | 49.96
2 17.682 6975280 | 50.04

o
1 B-15.670

5 _|

8

Retention Time | Area |% Area
1 15.670 475066 | 5.20
2 18.142 8658167 | 94.80

(R,E)-1-hydroxy-1-methyl-6-styrylnaphthalen-2(1H)-one (3m)

Yellow oil; 99% yield, 94.5:5.5 er; [a]*p = 22.20 (c

HPLC DAICEL CHIRALCEL IC, n-hexane/2-propanol =

90/10, flow rate = 1 mL/min, A = 254 nm, tgr (major) = 21.19 min, tgr (minor) = 24.05
min. '"H NMR (400 MHz, CDCl3) & = 7.70 (d, J = 8.0 Hz, 1H), 7.60 - 7.55 (m, 1H),
7.54 - 7.48 (m, 2H), 7.47 - 7.33 (m, 4H), 7.32- 7.27 (m, 1H), 7.18 - 7.05 (m, 2H),
6.23 (d, J = 10.0 Hz, 1H), 3.73 (s, 1H), 1.56 (s, 3H); >C NMR (101 MHz, CDCl5) &
=205.2, 146.0, 144.1, 137.3, 137.0, 129.8, 128.9, 128.8, 128.6, 128.1, 127.5, 127.4,
126.7, 126.1, 123.0, 77.2, 33.2. HRMS (ESI-TOF) calcd for CoH;0,Na" ([M+Na'])
=299.1043, Found 299.1042.
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Retention Time Area % Area
1 21.209 27722402 | 50.88
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Retention Time Area % Area
1 21.190 42856182 | 94.49
2 24.048 2498166 | 5.51

(R,E)-1-hydroxy-1-methyl-6-(pent-1-en-1-yl)naphthalen-2(1H)-one (3n)

Colorless oil; 99% yield, 95:5 er; [a]*p = 124.19 (c = 0.43

° in CH,CL).
X

HPLC DAICEL CHIRALCEL IE, n-hexane/2-propanol =

90/10, flow rate = 1.0 mL/min, A = 254 nm, tg (major) = 14.40 min, tg (minor) = 15.27
min. '"H NMR (400 MHz, CDCl3) & = 7.63 (d, J = 8.0 Hz, 1H), 7.46 - 7.34 (m, 2H),
7.28 - 7.23 (m, 1H), 6.42 - 6.33 (m, 1H), 6.33 - 6.22 (m, 1H), 6.20 (d, J = 10.0 Hz,
1H), 3.70 (s, 1H), 2.35 - 2.11 (m, 2H), 1.63 - 1.42 (m, 5SH), 0.96 (t, J = 7.6 Hz, 3H);
*C NMR (101 MHz, CDCl3) & = 205.3, 146.2, 143.3, 137.8, 132.3, 128.8, 128.5,
128.1, 127.0, 125.8, 122.7, 77.1, 35.2, 33.2, 22.6, 13.9. HRMS (ESI-TOF) calcd for
Ci6His0:Na" ([M+Na']) = 265.1199, Found 265.1197.
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000 1.00 200 3.00 4.00 500 6.00 7.00 6.00 900 1000 11.00 1200 1300 1400 1500 1600 17.00
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Retention Time Area % Area
1 14.029 21080415 | 49.91
2 14.846 21157140 | 50.09

g 0.504

0.00+
----------------------------- T T T T T
0.00 1.00 2.00 3.00 4.00 5.00 6.00 T.IUO 8.|00 Q.IOU 10.‘00 11.00 1200 13.00 14.00 1500 16.00
minutes

Retention Time Area % Area
1 14.402 17594228 | 95.14
2 15.272 898529 4.86

(R)-6-(cyclopent-1-en-1-yl)-1-hydroxy-1-methylnaphthalen-2(1H)-one (30)

Yellow solid; m.p. 48-52 °C; 95% yield, 95:5 er; [0]*p

114.11 (¢ = 0.33 in CH,CL).

HPLC DAICEL CHIRALCEL IC, n-hexane/2-propanol =

80/20, flow rate = 1.0 mL/min, A = 254 nm, tg (major) = 11.63 min, tg (minor) = 14.96
min. '"H NMR (400 MHz, CDCLs) & = 7.64 (d, J = 8.0 Hz, 1H), 7.52 - 7.48 (m, 1H),
7.43 (d, J = 9.6 Hz, 1H), 7.34 (d, J = 1.6 Hz, 1H), 6.25 - 6.22 (m, 1H), 6.20 (d, J =
10.0 Hz, 1H), 3.69 (s, 1H), 2.75 - 2.67 (m, 2H), 2.58 - 2.51 (m, 2H), 2.09 - 1.99 (m,
2H), 1.54 (s, 3H); *C NMR (101 MHz, CDCl3) § = 205.3, 146.3, 143.3, 141.4, 136.7,
128.3, 127.8, 127.4, 126.7, 125.6, 122.7, 77.2, 33.5, 33.3, 33.2, 23.4. HRMS
(ESI-TOF) caled for C1sH;60,Na” ([M+Na']) = 263.1043, Found 263.1039.
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Retention Time| Area |% Area
1 11.639 6085407 | 50.11
2 14.954 6059655 | 49.89
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Retention Time Area % Area
1 11.632 23003935 | 94.85
2 14.958 1249869 | 5.15

&
2 14.958

(R)-1-hydroxy-1-methyl-6-(phenylethynyl)naphthalen-2(1H)-one (3p)
Brown oil; 99% vyield, 92:8 er; [a]'’p = 23.84 (¢ = 0.34 in

CH,Cl).
HPLC DAICEL CHIRALCEL IC, n-hexane/2-propanol =

95/5, flow rate = 1.0 mL/min, A = 254 nm, tg (major) = 19.32
min, tg (minor) = 20.50 min. "H NMR (400 MHz, CDCl3) & = 7.71 (d, J = 8.0 Hz, 1H),
7.63 - 7.53 (m, 3H), 7.50 - 7.45 (m, 1H), 7.45 - 7.31 (m, 4H), 6.25 (d, J = 10.0 Hz,
1H), 3.73 (s, 1H), 1.56 (s, 3H); °C NMR (101 MHz, CDCl3) § = 204.8, 145.3, 144.8,
133.6, 132.4, 131.8, 128.7, 128.6, 128.6, 125.8, 123.3, 123.2, 122.9, 90.4, 88.3, 77.2,
33.2. HRMS (ESI-TOF) caled for CjoH;40.Na” ([M+Na']) = 297.0886, Found
297.0887.
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1 19.331 8350795 | 47.68
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0.20]
-

2 020

0.00

T T T T T T T T T T
ono 2.00 400 8.00 8.00 10.00 12.00 14.00 16.00 12.00 20,00 22.00
tus

>— 20.504

37



Retention Time Area % Area
1 19.325 11536519 | 91.90
2 20.504 1016463 | 8.10

(R)-1-hydroxy-6-(3-hydroxyprop-1-yn-1-yl)-1-methylnaphthalen-2(1H)-one (3q)

White solid; m.p. 62-64 °C; 66% yield, 91:9 er; [a]wD =
90.94 (c = 0.27 in CH,Cl,).

HPLC DAICEL CHIRALCEL IA, n-hexane/2-propanol =

95/5, flow rate = 1.0 mL/min, A = 254 nm, tg (major) = 28.80 min, tg (minor) = 33.92
min. '"H NMR (400 MHz, CDCl3) & = 7.66 (d, J = 8.0 Hz, 1H), 7.48 (d, J = 8.0 Hz,
1H), 7.40 - 7.33 (m, 2H), 6.23 (d, J = 10.0 Hz, 1H), 4.50 (s, 2H), 3.73 (s, 1H), 1.53 (s,
3H); C NMR (101 MHz, CDCl3) & =204.7, 145.1, 133.7, 132.4, 128.6, 125.8, 123.3,
122.5, 88.3, 84.6, 77.2, 51.7, 33.1. HRMS (ESI-TOF) caled for C;4H;,03Na’
([M+Na']) = 251.0679, Found 251.0679.
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33.377

0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28,00 30.00 32.00 34.00 36.00

Retention Time| Area |% Area
1 28.722 6847239 | 50.76
2 33.377 6643174 | 49.24
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0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22,00 24.00 26.00 28.00 30.00 32.00 34.00 36.00

Retention Time Area % Area
1 28.802 21249718 | 90.89
2 33918 2130104 | 9.11
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(R)-1-hydroxy-1,6-dimethylnaphthalen-2(1H)-one (3r)

. JOH
o

CO,/Methol = 97/3, flow rate = 1.0 mL/min, A = 254 nm, tg (minor) = 10.92 min, tg

White solid; m.p. 54-56 °C; 99% yield, 94:6 er; [(x]st =245.14
(c=0.21 in CH,Cl,).
CHIRALCEL Lux 5u

SFC Phenomenex Cellulose-1,

(major) = 11.81 min. '"H NMR (400 MHz, CDCl;) & = 7.59 (d, J = 7.6 Hz 1H), 7.39 (d,
J=10.0 Hz 1H), 7.28 - 7.23 (m, 1H), 7.11 (s, 1H), 6.18 (d, J = 10.0 Hz, 1H), 3.68 (s,
1H), 2.37 (s, 3H), 1.53 (s, 3H). °C NMR (101 MHz, CDCl5) & = 205.6, 146.3, 142.2,
137.7, 131.5, 130.2, 128.3, 125.6, 122.5, 77.1, 33.3, 21.1. HRMS (ESI-TOF) calcd for
C1,H,0-Na" ([M+Na']) =211.0730, Found 211.0730.
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Retention Time | Area |% Area
1 14.271 (2601128 | 49.92
2 14.900 | 2609500 | 50.08
F oun
Retention Time | Area |% Area
1 14.160 15018997 | 94.07
2 14.828 947460 5.93

(R)-6-ethyl-1-hydroxy-1-methylnaphthalen-2(1H)-one (3s)

CH,CL).

2 OH
O

39

Colorless oil; 99% yield, 94:6 er; [a]*p = 226.64 (¢ = 0.27 in




HPLC DAICEL CHIRALCEL IC, n-hexane/2-propanol = 90/10, flow rate = 1.0
mL/min, A = 254 nm, tg (major) = 14.76 min, tg (minor) = 18.02 min. 'H NMR (400
MHz, CDCl3) 6 = 7.62 (d, J = 7.6 Hz, 1H), 7.41 (d, J=10.0 Hz, 1H), 7.31 - 7.26 (m,
1H), 7.13 (s, 1H), 6.18 (d, J = 10.0 Hz, 1H), 3.69 (s, 1H), 2.67 (q, J = 7.6 Hz, 2H),
1.54 (s, 3H), 1.25 (t, J = 7.6 Hz, 3H); °C NMR (101 MHz, CDCl3) & = 205.6, 146.4,
144.1, 142.5, 130.4, 129.0, 128.4, 125.7, 122.4, 77.2, 33.3, 28.5, 15.6. HRMS
(ESI-TOF) caled for C13H;,0,Na” ([M+Na']) = 225.0886, Found 225.0891.
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Retention Time Area % Area
1 14.667 24147643 | 48.98
2 17.844 25150812 | 51.02
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utes

Retention Time Area % Area
1 14.762 30630052 | 94.04
2 18.027 1942747 | 5.96

(R)-1-hydroxy-1-methyl-6-pentylnaphthalen-2(1H)-one (3t)

. oH Colorless oil; 99% yield, 94:6 er; [a]*p = 168.94 (c =
O 0.45 in CH,Cl,),
HPLC DAICEL CHIRALCEL IC,

n-hexane/2-propanol = 80/20, flow rate = 1.0 mL/min, A = 254 nm, tg (major) = 8.82
min, tg (minor) = 10.44 min. '"H NMR (400 MHz, CDCl;) & = 7.64 - 7.56 (m, 1H),
7.44 - 7.38 (m, 1H), 7.28 - 7.24 (m, 1H), 7.13 - 7.08 (m, 1H), 6.18 (m, d, J =10.0 Hz,
2H), 3.68 (s, 1H), 2.61 (t, J = 7.6 Hz, 2H), 1.68 - 1.56 (m, 2H), 1.55 - 1.52 (m, 3H),

40




1.39 - 1.26 (m, 4H), 0.92 - 0.85 (m, 3H); °C NMR (101 MHz, CDCls) § = 205.6,
146.4, 142.8, 142.4, 130.9, 129.6, 128.3, 125.6, 122.4, 77.1, 35.5, 33.2, 31.5, 31.1,
22.6, 14.1. HRMS (ESI-TOF) caled for C 6Ha002Na™ ([M+Na']) = 267.1356, Found
267.1354.

i B R B R N B m e W B R B e L
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Retention Time | Area |% Area

1 8.827 2871356 | 44.86
2 9.536 353367 | 5.52
3 9.763 377053 | 5.89
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Retention Time | Area |% Area
1 8.819 1492708 | 93.82
2 10.436 98368 6.18

(R)-1-hydroxy-6-isobutyl-1-methylnaphthalen-2(1H)-one (3u)

Colorless oil; 96% yield, 94.5:5.5 er; [a]*p = 180.57 (c =

. OH
i
O‘ 0.39 in CH,Cl).

HPLC DAICEL CHIRALCEL IB, n-hexane/2-propanol =

80/20, flow rate = 1.0 mL/min, A = 254 nm, tg (major) = 8.66 min, tg (minor) = 9.73
min. "H NMR (400 MHz, CDCl;) 6 = 7.61 (d, J = 8.0 Hz, 1H), 7.40 (d, J = 9.6 Hz,
1H), 7.25 - 7.18 (m, 1H), 7.12 - 7.04 (m, 1H), 6.18 (d, J = 10.0 Hz, 1H), 3.68 (s, 1H),
248 (d, J = 7.2 Hz, 2H), 1.93 - 1.81 (m, 1H), 1.54 (s, 3H), 0.91 (d, J = 6.8 Hz, 6H);
>C NMR (101 MHz, CDCls) & = 205.6, 146.5, 142.5, 141.6, 131.6, 130.2, 128.2,
125.5, 122.4, 77.2, 45.0, 33.3, 30.3, 22.4. HRMS (ESI-TOF) calcd for C;sH;30.Na"
([M+Na']) = 253.1199, Found 253.1198.
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Retention Time| Area |% Area
1 8.625 1899547 | 49.35
2 9.664 1949880 | 50.65
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Retention Time | Area |% Area
1 8.665 544106 | 94.32
2 9.734 32762 | 5.68

(R)-6-cyclopentyl-1-hydroxy-1-methylnaphthalen-2(1H)-one (3v)

Colorless oil; 96% yield, 94.5:5.5 er; [a]*p = 146.82 (c
0.44 in CH,Cly).

HPLC DAICEL CHIRALCEL IC, n-hexane/2-propanol =

80/20, flow rate = 1.0 mL/min, A = 210 nm, tg (major) = 10.32 min, tg (minor) = 12.56
min. '"H NMR (400 MHz, CDCls) & = 7.62 (d, J = 8.0 Hz, 1H), 7.41 (d, J = 10.0 Hz,
1H), 7.34 - 7.30 (m, 1H), 7.18 - 7.13 (m, 1H), 6.18 (d, J = 10.0 Hz, 1H), 3.67 (s, 1H),
3.06 - 2.95 (m, 1H), 2.14 - 2.03 (m, 2H), 1.88 - 1.77 (m, 2H), 1.76 - 1.65 (m, 2H),
1.64 - 1.52 (m, 5H); >C NMR (101 MHz, CDCl;) & = 205.6, 146.5, 146.5, 142.5,
129.6, 128.3, 128.3, 125.6, 122.4, 77.1, 45.5, 34.6, 33.2, 25.6. HRMS (ESI-TOF)
calcd for C;6H,30,Na" ([M+Na+]) =265.1199, Found 265.1205.

10.:

12.5.

42



Retention Time| Area |% Area
1 10.331 134646 | 49.42
2 12.548 137832 | 50.58
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Retention Time | Area |% Area
1 10.323 417283 | 94.41
2 12.564 24718 | 5.59

(R)-1-hydroxy-1-methyl-6-phenethylnaphthalen-2(1H)-one (3w)

White solid; m.p. 56-58 °C; 95% vyield, 95:5 er; [0]*p =
125.34 (C = 0.44 in CHCL,).

UPC? Phenomenex CHIRALCEL Lux 5u Cellulose-1,

scCO,/Methol = 90/10, flow rate = 1.0 mL/min, A = 254 nm, tg (major) = 22.37 min,
tr (minor) = 23.45 min. '"H NMR (400 MHz, CDCl3) & = 7.62 (d, J = 6.0 Hz, 1H),
7.38 (d, J =10.0 Hz, 1H), 7.32 - 7.24 (m, 3H), 7.23 - 7.15 (m, 3H), 7.08 (s, 1H), 6.18
(d, J = 10.0 Hz, 1H), 3.69 (s, 1H), 2.93 (s, 4H), 1.54 (s, 3H); °C NMR (101 MHz,
CDCIl3) 6 = 205.5, 146.3, 142.8, 141.6, 141.4, 131.0, 129.6, 128.6, 128.6, 128.4, 126.3,
125.7, 122.5, 77.1, 37.8, 37.5, 33.3. HRMS (ESI-TOF) caled for CjoH;30,Na"
([M+Na']) = 301.1199, Found 301.1205.

FArenes

Retention Time| Area |% Area
1 22.597 9332521 50.23
2 23.501 9247022 | 49.77
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Retention Time Area % Area
1 22.368 26257261 | 94.78
2 23.447 1446971 5.22

(R)-1-hydroxy-7-methoxy-1-methylnaphthalen-2(1H)-one (3x)

OH White solid; m.p. 42-43 °C; 99% yield, 94.5:5.5 er; [a]st =

|
OO 319.50 (¢ = 0.40 in CH,CL).

HPLC DAICEL CHIRALCEL IC, n-hexane/2-propanol =

90/10, flow rate = 1.0 mL/min, A = 254 nm, tgr (major) = 20.65 min tg (minor) = 25.31
min. "H NMR (400 MHz, CDCl3) & = 7.39 (d, J = 10.0 Hz, 1H), 7.28 - 7.25 (m, 1H),
7.23 (d, J = 8.4 Hz, 1H), 6.82 (dd, J = 8.8 Hz, 2.4 Hz, 1H), 6.07 (d, J = 9.6 Hz, 1H),
3.88 (s, 3H), 3.84 - 3.79 (m, 1H), 1.54 (s, 3H); °C NMR (101 MHz, CDCl;) & =
205.4, 162.0, 147.8, 146.1, 131.3, 121.6, 119.7, 113.6, 111.2, 77.4, 55.7, 33.7. HRMS
(ESI-TOF) caled for C1,H;,03Na” ([M+Na']) = 227.0679, Found 227.0678.
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Retention Time | Area |% Area
1 20.777 1856593 | 49.14
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Retention Time| Area |% Area
1 20.646 2219533 | 94.46
2 25.306 130079 | 5.54

(R)-1-hydroxy-7-methoxy-1,6-dimethylnaphthalen-2(1H)-one (3y)

. OH Yellow oil; 99% yield, 95:5 er; [a]'°p = 348.98 (¢ = 0.40 in

(e} ' (0]
- CH,CL,).

HPLC DAICEL CHIRALCEL IA, n-hexane/2-propanol =
90/10, flow rate = 1.0 mL/min, A = 254 nm, tgr (major) = 7.44 min, tg (minor) = 8.16
min. '"H NMR (400 MHz, CDCls) & = 7.35 (d, J = 10.0 Hz, 1H), 7.18 (s, 1H), 7.06 (s,
1H), 6.05 (d, J =9.6 Hz, 1H), 3.92 (s, 3H), 3.83 - 3.73 (m, 1H), 2.20 (s, 3H), 1.54 (s,
3H); C NMR (101 MHz, CDCl;) 8 = 205.8, 160.2, 146.4, 145.4, 132.0, 126.0, 120.9,
119.5, 107.4, 77.4, 55.8, 55.8, 33.8, 15.9. HRMS (ESI-TOF) calcd for C;3H403Na”
([M+Na']) = 241.0835, Found 241.0838.
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1 7.421 6202438 | 50.52
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1 7.435 9925051 | 94.75
2 8.160 550175 | 5.25
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(R)-5-ethyl-1-hydroxy-6-(methoxymethoxy)-1-methylnaphthalen-2(1H)-one (3z)

H Yellow solid; m.p. 82-84 °C; 99% vyield, 95:5 er; [a]16D =

. 0
L_0
- O‘ 126.92 (¢ = 0.66 in CH,Cl,).
oo
HPLC DAICEL CHIRALCEL IA, n-hexane/2-propanol =

90/10, flow rate = 1.0 mL/min, A = 254 nm, tg (major) = 7.43 min, tg (minor) = 8.89
min. "H NMR (400 MHz, CDCls) & = 7.75 (d, J = 10.4 Hz, 1H), 7.49 (d, J = 8.4 Hz,
1H), 7.16 (d, J = 8.4 Hz, 1H), 6.22 (d, J = 10.0 Hz, 4H), 5.27 - 5.17 (m, 2H), 3.66 (s,
1H), 3.49 (s, 3H), 2.94 - 2.78 (m, 2H), 1.53 (s, 3H), 1.16 (t, J = 7.6 Hz, 3H); °C NMR
(101 MHz, CDCl3) & = 205.5, 154.4, 142.0, 132.8, 124.0, 122.6, 116.0, 94.6, 77.1,
56.2, 33.5, 18.7, 15.6. HRMS (ESI-TOF) calcd for C;sHigOsNa™ ([M+Na']) =
285.1097, Found 285.1107.

MMMMMMM

Retention Time| Area |% Area
1 7.369 6012927 | 50.27
2 8.788 5948623 | 49.73

Retention Time| Area |% Area
1 7.434 4632099 | 95.03
2 8.891 242466 | 4.97

(R)-1-hydroxy-1,3-dimethylnaphthalen-2(1H)-one (3aa)

. OH Colorless oil; 99% yield, 83.5:16.5 er; [o]'"p = 289.62 (¢ = 0.21

O O 1 inCHCL).
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UPC? Phenomenex CHIRALCEL Lux 5u Cellulose-3, scCO,/Methol = 95/5, flow
rate = 1.0 mL/min, A = 254 nm, tg (major) = 6.36 min, tg (minor) = 7.03 min. 'H NMR
(400 MHz, CDCls) & = 7.66 (d, J = 7.6 Hz, 1H), 7.40 - 7.34 (m, 1H), 7.32 - 7.26 (m,
1H), 7.24 - 7.17 (m, 2H), 3.73 (s, 1H), 2.04 (d, J = 1.6 Hz, 3H), 1.52 (s, 3H); "°C
NMR (101 MHz, CDCls) 6 = 206.0, 144.2, 142.2, 130.5, 129.6, 128.7, 128.6, 127.9,
125.4, 77.1, 33.4, 15.5. HRMS (ESI-TOF) caled for C;H;20,Na" ([M+Na']) =
211.0730, Found 211.0733.

1.5
3 1.0
0.5
0.
650 6.00 6.80 T00 T .00

000 050 1.00 1.50 200 2850 M 3] 400 480 500

850 .00

Retention Time Area % Area
1 6.455 12197643 | 50.14
2 7.059 12130866 | 49.86

0.20]
0.8
3 0.4 g
0.20] ~
o A
of 5 14 1.5 20 25 ] 5 5 55 [ 8.5 7.

Retention Time| Area |% Area
1 6.364 5965937 | 83.60
2 7.026 1170699 | 16.40

(R)-1-ethyl-1-hydroxynaphthalen-2(1H)-one (3ab)

/OH

-
-

Colorless oil; 64% for total yield of 3ab and 4ab, 3ab/4ab =
o | 85:15by 'HNMR. 75:25 er/78:22 er.
O‘ HPLC DAICEL CHIRALCEL IE, n-hexane/2-propanol = 90/10,

flow rate = 1.0 mL/min, A = 254 nm, tgr (minor) = 12.81 min, tg

(major) = 14.30 min. 'H NMR (400 MHz, CDCls) 6 = 7.65 (d, J = 7.6 Hz, 1H), 7.46 -
7.37 (m, 2H), 7.34 - 7.24 (m, 2H), 6.17 (d, J = 9.6 Hz, 1H), 3.74 (s, 1H), 1.92 - 1.70
(m, 2H), 0.82 (t, J = 7.6 Hz, 3H); C NMR (101 MHz, CDCl;) & = 205.6, 146.0,
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144.5 130.3, 129.4, 129.1 127.9, 126.2, 122.9, 80.3, 38.7, 8.2. HRMS (ESI-TOF)

caled for C,H;,0,Na" ([M+Na']) =211.0730, Found 211.0735.

Retention Time | Area |% Area
1 12.828 17644988 | 44.52
2 13.292 2195792 | 5.54
3 14.430 17700654 | 44.66
4 17.200 2092157 | 5.28

Retention Time | Area |% Area
1 12.811 13769071 | 16.75
2 13.270 5985305 | 7.28
3 14.304 41585000 | 50.58
4 17.079 20869517 | 25.39

(S)-2-hydroxy-2-methylnaphthalen-1(2H)-one (3ad)

0

(L

Colorless oil; 46% yield, 77:23 er. [a]"p = 142.27 (c = 0.19 in
CH,CL).
HPLC DAICEL CHIRALCEL IE, n-hexane/2-propanol = 90/10,

flow rate = 1.0 mL/min, A = 254 nm, tg (major) = 15.53 min, tg

(minor) = 20.17 min. "H NMR (400 MHz, CDCl3) & = 7.98 (d, J = 8.0 Hz, 1H), 7.59 (t,

J=7.6 Hz, 1H), 7.36 (t,J =7.6 Hz, 1H), 7.22 (d, J = 7.6 Hz, 1H), 6.51 - 6.44 (m, 1H),

6.37 - 6.29 (m, 1H), 3.40 (s, 1H), 1.45 (s, 3H); °C NMR (101 MHz, CDCl3) & =

204.4, 138.0, 137.1, 135.3, 128.3, 128.3, 127.6, 127.4, 124.4, 75.5, 28.7. HRMS
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(ESI-TOF) caled for C1;H;00,Na" ([M+Na']) = 197.0573, Found 197.0574.

T T T T T
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00
Minutes

Retention Time | Area |% Area
15.327 1171769 | 23.50
15917 1270613 | 25.48
16.626 1316241 | 26.40
19.825 1227859 | 24.62

AWIN|—

MMMMMMM

Retention Time| Area |% Area
1 15.532 1058324 | 77.12
2 20.168 313993 | 22.88

(R)-6-((tert-butyldimethylsilyl)oxy)-5-ethyl-1-hydroxy-1-methylnaphthalen-2(1H

)-one (3ae)

White solid; m.p. 70-72 °C; 99% yield, 95:5 er; [0]'"p = 86.56 (c

- OH
' (o)
O‘ =0.451n CHQClz)
TBSO

HPLC DAICEL CHIRALCEL IA, n-hexane/2-propanol = 90/10,

flow rate = 1.0 mL/min, A = 254 nm, tg (major) = 4.46 min, tgr (minor) = 5.03 min. 'H
NMR (400 MHz, CDCl3) 6 =7.73 (d, J=10.0 Hz, 1H), 7.41 (d, J = 8.4 Hz, 1H), 6.86
(d, J=8.4 Hz, 1H), 6.20 (d, J = 10.4 Hz, 1H), 3.65 (s, 1H), 2.89 - 2.75 (m, 2H), 1.53
(s, 3H), 1.13 (t, J = 7.6 Hz, 3H), 1.03 (s, 9H), 0.27 (s, 3H), 0.24 (s, 3H); °C NMR
(101 MHz, CDCls) 6 = 205.6, 153.0, 142.4, 138.3, 134.3, 127.2, 123.8, 122.4, 120.2,

77.1, 33.5, 25.8, 19.0, 18.4, 15.6, -3.9, -4.2. HRMS (ESI-TOF) calcd for Ci9H,303Si
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Na' ([M+Na']) = 355.1705, Found 355.1707.

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
020 040 060 080 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 6.0C
MMMMMM

Retention Time | Area |% Area
1 4.449 8561111 | 49.28
2 5.006 8812535 | 50.72

0.607
0407
0.207

L B L L L LALLM
020 040 060 080 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 60C
Minutes

AU

>’5‘028

Retention Time| Area |% Area
1 4.463 4940562 | 9491
2 5.028 264748 | 5.09

(R)-5-ethyl-1,6-dihydroxy-1-methylnaphthalen-2(1H)-one (lacinilene D)

H Yellow solid; m.p. 134-136 °C; 99% yield, 95:5 er; [a]lgD =

. 0
L __0O
o O‘ 162.11 (c = 0.45 in CH,Cl,).

UPC? Phenomenex CHIRALCEL Lux 5u Cellulose-1,

scCO,/Methol = 80/20, flow rate = 1.0 mL/min, A = 254 nm, tg (major) = 7.27 min, tg
(minor) = 7.90 min. 'H NMR (400 MHz, CDCl3) & = 7.75 (d, J = 10.4 Hz, 1H), 7.41
(d, J = 8.4 Hz, 1H), 6.84 (d, J = 8.4 Hz, 1H), 6.23 (d, J = 10.4 Hz, 1H), 5.33 (s, 1H),
3.67 (s, 1H), 2.91 - 2.71 (m, 2H), 1.53 (s, 3H), 1.18 (t, J = 7.6 Hz, 3H); °C NMR
(101 MHz, CDCl;) & = 205.8, 153.0, 142.2, 138.1, 129.9, 127.1, 124.0, 122.6, 117.4,
77.2, 33.5, 18.6, 15.4. HRMS (ESI-TOF) caled for C;3H;403Na” ([M+Na']) =
241.0841, Found 241.0841.
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ey
2 o4 S
0z

™
Qoo ki) 100 13 200 250 200 28 400 4% B0 B8 ftin) am 7o K1) 20 32 a0
s

Retention Time| Area |% Area
1 7.219 6889209 | 50.37
2 7.842 6787522 | 49.63

a1

o 97932
2

Retention Time | Area |% Area
1 7.271 6421072 94.92
2 7.902 343676 | 5.08

(S)-6-((tert-butyldimethylsilyl)oxy)-5-ethyl-1-hydroxy-1-methylnaphthalen-2(1H)

-one (3ae)

White solid; m.p. 68-70 °C; 99% yield, 95.5:4.5 er; [a]lgD =
-91.25 (¢ = 0.56 in CH,Cl,).

HPLC DAICEL CHIRALCEL IA, n-hexane/2-propanol = 90/10,

flow rate = 1.0 mL/min, A = 254 nm, tg (minor) = 4.59 min, tg (major) = 5.22 min. 'H
NMR (400 MHz, CDCls) 8 = 7.73 (d, J = 10.0 Hz, 1H), 7.41 (d, J = 8.4 Hz, 1H), 6.86
(d, J = 8.4 Hz, 1H), 6.20 (d, J = 10.4 Hz, 1H), 3.65 (s, 1H), 2.89 - 2.75 (m, 2H), 1.53
(s, 3H), 1.13 (t, J = 7.6 Hz, 3H), 1.03 (s, 9H), 0.27 (s, 3H), 0.24 (s, 3H); °C NMR
(101 MHz, CDCl;) 6 = 205.6, 153.0, 142.4, 138.3, 134.3, 127.2, 123.8, 122.4, 120.2,
77.1, 33.5, 25.8, 19.0, 18.4, 15.6, -3.9, -4.2. HRMS (ESI-TOF) calcd for C;9H»303Si
Na® ([M+Na']) = 355.1705, Found 355.1707.

MMMMMMM
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Retention Time | Area |% Area
1 4.449 8561111 | 49.28
2 5.006 8812535 | 50.72

>’4 587

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
020 040 060 080 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580
Mnutes

Retention Time Area % Area
1 4.587 487245 4.52
2 5.219 10302329 | 95.48

(S)-5-ethyl-1,6-dihydroxy-1-methylnaphthalen-2(1H)-one (lacinilene D)

Yellow solid; m.p. 134-136 °C; 99% yield, 95:5 er; [a]19D =
-177.58 (¢ = 0.33 in CH,Cl,).

UPC? Phenomenex CHIRALCEL Lux 5u Cellulose-1,

scCO,/Methol = 80/20, flow rate = 1.0 mL/min, A = 254 nm, tg (minor) = 7.20 min, tg
(major) = 7.79 min. 'H NMR (400 MHz, CDCls) & = 7.75 (d, J = 10.4 Hz, 1H), 7.41
(d, J = 8.4 Hz, 1H), 6.84 (d, J = 8.4 Hz, 1H), 6.23 (d, J = 10.4 Hz, 1H), 5.33 (s, 1H),
3.67 (s, 1H), 2.91 - 2.71 (m, 2H), 1.53 (s, 3H), 1.18 (t, J = 7.6 Hz, 3H); °C NMR
(101 MHz, CDCl;) & = 205.8, 153.0, 142.2, 138.1, 129.9, 127.1, 124.0, 122.6, 117.4,
77.2, 33.5, 18.6, 15.4. HRMS (ESI-TOF) calcd for C;3H;403Na” ([M+Na']) =
241.0841, Found 241.0841.

oeo]

04| -
2

0z0]

Q0o ik 100 13 200 280 200 28 400 48 E0 ER €00 1) 7o K1) :300) 31 200
Rt

Retention Time| Area |% Area
1 7.219 6889209 | 50.37
2 7.842 6787522 | 49.63
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0.104
0.08{
2 0.08] -
.04 =
0.0 I b
0004 T T T T T T T T T T T T T
of 0.5 1. 150 21 2.5 . 5 ¥ 55 6.0 8.5 T ]

Retention Time| Area |% Area
1 7.196 48556 | 5.27
2 7.787 872067 | 94.73

(S)-1-hydroxy-4-isopropyl-7-methoxy-1,6-dimethylnaphthalen-2(1H)-one

(lacinilene C methyl ether)

White solid; m.p. 98-100 °C; 99% vyield, 83:17 er; [a]"p =
-237.29 (¢ = 0.24 in CH,CL).

HPLC DAICEL CHIRALCEL IA, n-hexane/2-propanol = 90/10,

flow rate = 1.0 mL/min, A = 254 nm, tg (minor) = 5.75 min, tg (major) = 6.36 min. 'H
NMR (400 MHz, CDCl3) 6 = 7.35 (s, 1H), 7.21 (s, 1H), 6.02 (s, 1H), 3.92 (s, 3H),
3.87 (s, 1H), 3.28 - 3.15 (m, 1H), 2.24 (s, 3H), 1.53 (s, 3H), 1.27 (t, J = 6.4 Hz, 6H);
>C NMR (101 MHz, CDCls) & = 205.7, 164.4, 159.6, 145.7, 127.8, 125.5, 121.0,
114.9, 107.4, 77.0, 55.8, 34.1, 29.3, 22.4, 22.1, 16.4. HRMS (ESI-TOF) calcd for
C16H2003Na" ([M+Na']) = 283.1305, Found 283.1315.

MMMMMMM

Retention Time| Area |% Area
1 5.743 3907821 | 50.08
2 6.375 3894746 | 49.92

6.36:

¢
< 050 ~
&

T T T T T T T T T T T T T
050 1.00 150 2.00 250 3.00 350 4.00 450 5.00 5.50 6.00 650 7.00
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Retention Time Area % Area
1 5.746 2596264 | 16.99
2 6.364 12682637 | 83.01

11. The X-ray data for 3ae

The 3ae was recrystallized from Pet.

CCDC-1536822 (3ae) contain the supplementary crystallographic data for this paper.
These data can be obtained free of charge from the Cambridge Crystallographic Data

Centre via www.ccdc.cam.ac.uk./ data_request/cif.
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13. Copies of NMR spectra
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