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I. General Information

Most of reagents were purchased from commercial suppliers and used as received. TMSCF,Br
was purchased from Shanghai iGreen Chemical Co. Ltd. Toluene was distilled over sodium/benz-
ophenone before use. The products were purified by column chromatography over silica gel. 'H N-
MR, and "*C NMR were recorded at 25 °C on a Varian 500 MHz, 400 MHz, and 125 MHz spectr-
ometer, respectively by using TMS as internal standard. ’F NMR were recorded at 25 °C on a
Varian 470 MHz spectrometer by using (trifluoromethyl)benzene (6 -63.2) as external standard.
Data for 'H, °C, '°F were recorded as follows: chemical shift (8, ppm), multiplicity (s = singlet, d =
doublet, t = triplet, q = quartet, m = multiplet, dd = doublet of doublets, ddd = doublet of doublet of
doublets, dt = doublet of triplets, dq = doublet of quartets, td = triplet of doublets). High-resolution
mass spectra (HRMS) were obtained using a Bruker microTOF II focus spectrometer (ESI). Melting
points were uncorrected. Substrates 1e', 1f', 1g%, 1h% 4b’ and 4c* were synthesized according to the

corresponding methods reported in literature. Products 2a* and 2p* are known compounds.

1. Synthetic procedures and analytical data of compounds 1 and 4
0

O
HO O pyridine (1.5eq)  O.__O
. X . Oy
CI” 'R CH,Cl, R

R= C(CH3)3, 4-MeC6H4802 1e, 1f

General procedures for the synthesis of compounds 1e and 1f. (taking le as an example): To a
solution of 6-hydroxy-2,3-dihydro-1H-inden-1-one (296 mg, 2.0 mmol) in CH2Cl2 (10 mL) was
added pyridine (237 mg, 3.0 mmol) and pivaloyl chloride (253 mg, 2.1 mmol) at 0 °C. The reaction
mixture was stirred for 16 h at room temperature. Saturated aqueous NH4Cl solution (30 mL) was
then added. The aqueous phase was extracted with CH2Cl2 (3 x 10 mL) and the combined organic
phase was dried over anhydrous Na,SO.. After concentrated in vacuo, the crude product was
purified by column chromatography (silica gel; petroleum ether/ethyl acetate: 30/1, v/v) to afford 1e
as a white solid (348 mg, 75%).

0 DMAP (20%) 0
HO )OL DCC (1.5 eq) OYO
+ >
HO™ R CH,Cl, R
R=4-MeSCgH,, 1-Me-3-indolyl 19, 1h
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Q 0 DMAP (20%) O St
&OH ) dOH DCC (1.5 eq) &OW(@
CoHe MeS CH,Cl, C2H(Z
4c
General procedures for the synthesis of compounds 1g, 1h and 4c. (taking 1g as an example): To
a stirred solution of 4-(methylthio)benzoic acid (336 mg, 2.0 mmol) in 10 ml anhydrous CH,Cl,
was added DMAP (24 mg, 0.4 mmol) and 6-hydroxy-2,3-dihydro-1H-inden-1-one (444 mg, 3.0
mmol). Then, DCC (619 mg, 3.0 mmol) was added to the reaction mixture and stirred for 5 min at 0
°C. The reaction mixture was warmed to room temperature and stirred until 4-(methylthio)benzoic
acid was consumed (monitored by TLC). The precipitated urea was filtered off and the filtrate was
evaporated down in vacuo. The residue was taken up in CH,Cl,, and, if necessary, filtered free of
any further precipitated urea. The organic phase was then washed twice with dilute HCI, saturated
aqueous NaHCOj solution, and dried over anhydrous MgSQO,. After the solvent was removed by

evaporation, the crude product was purified by column chromatography (silica gel; petroleum

ether/ethyl acetate: 20/1, v/v) to afford 1g as a white solid (477 mg, 80%).
O

O
O O pyridine (2.0 eq)
OH o)
&/ " )kok CH,Cl,, N, 70(

C2H5 C2H5

4b
General procedure for the synthesis of compound 4b. To a stirred solution of
3-ethyl-2-hydroxycyclopent-2-en-1-one (252 mg, 2.0 mmol) in CH,Cl, (6 mL) was added pyridine
(408 mg, 4.0 mmol) and Ac,0 (316 mg, 4.0 mmol) at 0 °C under N, atmosphere. The mixture was
stirred for 4 h at room temperature until 3-ethyl-2-hydroxycyclopent-2-en-1-one was consumed
(TLC monitoring). After diluted by additional CH,Cl, (10 mL), the resulting reaction mixture was
washed with aqueous HCI solution (2 M, 3 x 5 mL), dried over anhydrous Na,SO,4, and
concentrated in vacuo. The crude product was purified by column chromatography (silica gel;

petroleum ether/ethyl acetate: 30/1, v/v) to afford 4b as a yellow oil. (306 mg, 91% yield).

3-0x0-2,3-dihydro-1H-inden-5-yl pivalate (1e)

pQES
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White solid, m.p. 121-123 °C. tH NMR (500 MHz, CDCl3) § 1.36 (s, 9H), 2.73-2.75 (m, 2H), 3.14
(t, = 6.0 Hz, 2H) 7.28 (dd, J = 7.5 Hz, 2.5 Hz, 1H), 7.42 (d, J = 2.0 Hz, 1H), 7.48 (d, J = 8.0 Hz,
1H). *C NMR (125 MHz, CDCl3) & 25.4, 27.1 (3C), 36.8, 39.1, 116.3, 127.4, 128.4, 138.3, 150.5,
152.1, 177.0, 206.0. HRMS (ESI-TOF) calcd for C14H;705" ([M+H] ") 233.1172, found 233.1170.

3-0x0-2,3-dihydro-1H-inden-5-yl 4-methylbenzenesulfonate (1f)

0O

TsO. : f

White solid, m.p. 193-195 °C. *H NMR (500 MHz, CDCl3) & 2.45 (s, 3H), 2.70-2.72 (m, 2H), 3.12
(t, J=6.0 Hz, 2H), 7.23 (d, J = 2.5 Hz, 1H), 7.31-7.35 (m, 3H), 7.44 (d, J = 8.5 Hz, 1H), 7.71 (d, J
= 8.5 Hz, 2H). *C NMR (125 MHz, CDCl;) 6 21.7, 25.4, 36.8, 117.0, 127.9, 128.4 (2C), 129.1,
129.9 (2C), 132.1, 138.3, 145.7, 149.1, 153.5, 205.5. HRMS (ESI-TOF) calcd for C;sH;4sNa0,S"
([M+Na]") 325.0505, found 325.0495.

3-0x0-2,3-dihydro-1H-inden-5-yl 4-(methylthio)benzoate (19)
MeS
O
o}
o]
White solid, m.p. 180-182 °C. *H NMR (500 MHz, CDCls) & 2.55 (s, 3H), 2.75-2.77 (m, 2H), 3.17
(t, J= 6.0 Hz, 2H), 7.32 (d, J = 8.0 Hz, 2H), 7.43-7.45 (m, 1H), 7.53 (d, J = 8.5 Hz, 1H), 7.57 (d, J
=2.0 Hz, 1H), 8.09 (d, J = 9.0 Hz, 2H). *C NMR (125 MHz, CDCl;) § 14.8, 25.5, 36.9, 116.5 (2C),

125.0 (20), 127.5, 128.5, 130.5 (2C), 138.4, 146.9, 150.4, 152.3, 164.8, 205.9. HRMS (ESI-TOF)
caled for C17H14NaOsS" ([M+Na] ") 321.0556, found 321.0551.

3-0x0-2,3-dihydro-1H-inden-5-yl 1-methyl-1H-indole-3-carboxylate (1h)

DADS
A\

N

\

White solid, m.p. 232-234 °C. *H NMR (500 MHz, CDCls) § 2.74-2.77 (m, 2H), 3.15-3.17 (m, 2H),
3.90 (s, 3H), 7.31-7.36 (m, 2H), 7.41 (d, J = 7.5 Hz, 1H), 7.49-7.54 (m, 2H), 7.61 (d, J = 1.5 Hz,

1H), 7.97 (s, 1H), 8.22 (d, J = 7.5 Hz, 1H). ®*C NMR (125 MHz, CDCl5) & 25.4, 33.6, 36.9, 105.6,
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110.0, 116.7, 121.6, 122.4, 123.2, 126.7, 127.3, 129.0, 136.3, 137.3, 138.3, 150.4, 152.0, 162.9,
206.1. HRMS (ESI-TOF) calcd for CjoH sNO; ™ ([M+H] ) 306.1125, found 306.1120.

2-ethyl-5-oxocyclopent-1-en-1-yl acetate (4b)

0O

o

CaHs

Yellow oil. H NMR (400 MHz, CDCl3) & 1.15 (t, J = 7.6 Hz, 3H), 2.27 (s, 3H), 2.39 (g, J = 7.6 Hz,
2H), 2.46-2.48 (m, 2H), 2.59-2.61 (m, 2H). *C NMR (125 MHz, CDCls) § 11.0, 20.3, 22.4, 25.3,
32.3, 145.3, 165.5, 167.6, 200.3. HRMS (ESI-TOF) calcd for CoH;;NaO5™ ([M+Na] ) 191.0679,
found 191.0670.

2-ethyl-5-oxocyclopent-1-en-1-yl 4-(methylthio)benzoate (4c)

o SMe
(@)
(0]

CoHs

White solid, m.p. 101-103 °C. *H NMR (500 MHz, CDCl3) & 1.17 (t, J = 7.5 Hz, 3H), 2.44 (q, J =
7.5 Hz, 2H), 2.52-2.54 (m, 5H), 2.64-2.66 (m, 2H), 7.27 (d, J = 9.0 Hz, 2H), 8.02 (d, J = 9.0 Hz,
2H). *C NMR (125 MHz, CDCl;) & 11.0, 14.7, 22.5, 25.5, 32.4, 124.4, 124.8 (2C), 130.6 (2C),
145.5, 146.8, 163.1, 165.7, 200.3. HRMS (ESI-TOF) calcd for C1sH¢NaOsS” ([M+Na]") 299.0712,
found 299.0707.

I11. Synthetic procedures and analytical data of compounds 2, 3a, 5 and 6

General procedures for the synthesis of compounds 2, 3a, 5 and 6 (taking 2a as an example): To
a 15 mL oven-dried pressure tube were added 1a (66 mg, 0.5 mmol), NBusNBr (16 mg, 0.05 mmol),
TMSCEF;Br (152 mg, 0.75 mmol), and 2 mL of toluene in sequence at room temperature. The tube
was sealed by a rubber septum tightly and the reaction mixture was stirred at 110 °C for 3 h. Then,
an additional TMSCF,Br (152 mg, 0.75 mmol) was injected by a syringe to the reaction mixture
followed by reacting another 4 h. After the reaction mixture was cooled to room temperature, a
solution of NBuyNF in THF (0.1 mL, M = 1 mol/L, 0.1 mmol) was injected and the reaction
continued to be stirred at room temperature for 2 h. The resulting mixture was then poured into
diluted aqueous hydrochloric acid (20 mL), extracted with CH,Cl, (3 % 15 mL). The organic layers

were combined and dried over anhydrous MgSO,. After removal of the solvents in vacuo, the
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residue was subjected to column chromatogrply (silica gel; petroleum ether/ethyl acetate: 100/1, v/v)

to give 2a (73 mg, 90%) as a white solid.

2-fluoronaphthalen-1-ol (2a)*

OH

F

White solid, m.p. 77-79 °C (lit 72-74 °C).* tH NMR (500 MHz, CDCls) & 5.58 (d, J = 4.0 Hz, 1H),
7.26 (t, J=9.5 Hz, 1H), 7.35 (dd, J = 9.0 Hz, 5.5 Hz, 1H), 7.43 (t, J = 7.5 Hz, 1H), 7.49 (t, J = 8.0
Hz, 1H), 7.76 (d, J = 8.5 Hz, 1H), & 8.19 (d, J = 8.5 Hz, 1H). **C NMR (125 MHz, CDCl3) & 115.4
(d,J=21.8 Hz, 1C), 120.4 (d, J = 7.4 Hz, 1C), 121.5 (d, J = 6.7 Hz, 1C), 125.2 (d, J = 2.9 Hz, 1C),
125.5 (d, J=2.4 Hz, 1C), 125.8, 127.6 (d, J = 1.5 Hz, 1C), 131.0, 137.3 (d, J = 13.9 Hz, 1C), 146.5
(d, J=232.7 Hz, 1C).*®F NMR (470 MHz, CDCls) 6 -147.3 (d, J = 4.2 Hz, 1F). HRMS (ESI-TOF)
calcd for C oHgFO™ ([M+H]") 163.0554, found 163.0549.

2-fluoro-7-methylnaphthalen-1-ol (2b)

OH
ooy

White solid, m.p. 88-90 °C. *H NMR (500 MHz, CDCls) & 2.57 (s, 3H), 5.63 (d, J = 4.5 Hz, 1H),
7.24 (t,J=9.0 Hz, 1H), 7.31 (dd, J = 1.0 Hz, J = 8.5 Hz, 1H), 7.35 (dd, J = 5.5 Hz, J = 9.0 Hz, 1H),
7.72 (d, J = 8.5 Hz, 1H), 8.02 (s, 1H). ®C NMR (125 MHz, CDCl3)  21.8, 114.4 (d, J = 22.0 Hz,
1C), 120.1 (d, J =28.5 Hz, 1C), 120.4 (d, J = 6.6 Hz, 1C), 125.3 (d, J= 3.4 Hz, 1C), 127.4 (d, J =
1.5 Hz, 1C), 127.8 (d, J = 2.4 Hz, 1C), 129.3, 135.7, 136.8 (d, J = 13.9 Hz, 1C), 146.7 (d, J = 230.7
Hz, 1C). *F NMR (470 MHz, CDCls) & -147.3 (t, J = 4.7 Hz, 1F). HRMS (ESI-TOF) calcd for
C1H(FO" ([M]") 177.0710, found 177.0711.

8-fluoro-1,2-dihydronaphtho[2,1-b]furan-9-ol (2c)

OH
Ao ol
Light yellow crystal, m.p. 157-159 °C. *H NMR (500 MHz, CDCl;) & 3.83 (t, J = 9.0 Hz, 2H), 4.71
(t, J=9.0 Hz, 2H), 5.35 (d, J = 5.5 Hz, 1H), 7.03-7.07 (m, 2H), 7.28 (dd, J = 5.0 Hz, J = 9.0 Hz,
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1H), 7.55 (d, J = 8.5 Hz, 1H). *C NMR (125 MHz, CDCl3) & 31.3, 72.0, 111.7 (d, J = 2.5 Hz, 1C),
112.3 (d, J=21.9 Hz, 1C), 117.3, 121.1, 123.5, 127.5, 128.7 (d, J = 1.6 Hz, 1C), 137.1 (d, J = 15.0
Hz, 1C), 147.7 (d, J = 230.6 Hz, 1C), 158.1."*F NMR (470 MHz, CDCl3) & -147.9 (dd, J = 5.2 Hz,
J=9.4 Hz, 1F). HRMS (ESI-TOF) calcd for C;,H,oFO," ([M+H]") 205.0659, found 205.0661.

7-fluoro-8-hydroxynaphthalen-2-yl acetate (2d)

OH
oj/o OO F

White crystal, m.p. 132-134 °C. *H NMR (500 MHz, CDCls) & 2.37 (s, 1H), 5.68 (s, 1H), 7.17-7.24

(m, 2H), 7.33 (dd, J = 5.0 Hz, J = 9.0 Hz, 1H), 7.77 (d, J = 9.0 Hz, 2H), 7.86 (d, J = 2.0 Hz, 2H).

3C NMR (125 MHz, CDCl3) § 21.2, 113.0 (d, J = 6.9 Hz, 1C), 115.3 (d, J =21.9 Hz, 1C), 120.2 (d,

J=7.6Hz, 1C), 120.8, 125.8 (d, J = 3.4 Hz, 1C), 129.0, 129.2, 137.2 (d, J = 14.5 Hz, 1C), 147.0 (d,

J =232.3 Hz, 1C), 148.4, 169.9. YF NMR (470 MHz, CDCls) & (-146.20) - (-146.16) (m, 1F).
HRMS (ESI-TOF) caled for C1,HoFO3" ([M+H]") 221.0608, found 221.0602.

7-fluoro-8-hydroxynaphthalen-2-yl pivalate (2e)

White crystal, m.p. 131-133 °C. *H NMR (500 MHz, CDCl3) & 1.41 (s, 9H), 5.95 (s, 1H), 7.12 (t, J
= 7.5 Hz, 2H), 7.24 (dd, J = 5.0 Hz, J = 9.0 Hz,1H), 7.70 (d, J = 9.0 Hz, 1H), 7.80 (s, 1H). **C
NMR (125 MHz, CDCl3) § 27.1 (s, 3C), 39.2, 112.8 (d, J = 6.7 Hz, 1C), 115.1 (d, J = 21.9 Hz, 1C),
120.0 (d, J = 7.6 Hz, 1C), 120.7 (d, J = 2.5 Hz, 1C), 125.9 (d, J = 3.6 Hz, 1C), 128.9, 129.0, 137.2
(d, J = 16.5 Hz, 1C), 147.0 (d, J = 232.9 Hz, 1C), 148.8, 177.6. *°F NMR (470 MHz, CDCl;) &
(-146.4) - (-146.3) (m, 1F). HRMS (ESI-TOF) calcd for C;sH;sFNaO;™ ([M+Na]") 285.0897, found
285.0896.

7-fluoro-8-hydroxynaphthalen-2-yl 4-methylbenzenesulfonate (2f)

OH
TsO F

White solid, m.p. 191-193 °C. *H NMR (500 MHz, CDCls) & 2.4 (s, 3H), 5.65 (s, 1H), 7.10 (dd, J
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=2.5Hz, J=9.0Hz, 1H), 7.26 (t, J = 9.5 Hz, 1H), 7.30-7.35 (m, 3H), 7.69 (d, J = 9.0 Hz, 1H), 7.75
(d, J = 8.0 Hz, 2H), 7.78 (d, J = 2.5 Hz, 1H). *C NMR (125 MHz, CDCl5) § 21.7, 114.3 (d, J = 6.9
Hz, 1C), 116.0 (d, J=9.4 Hz, 1C), 120.2 (d, J=7.6 Hz, 1C), 120.9 (d, J = 2.6 Hz, 1C), 125.6, 128.5
(2C), 129.4, 129.6, 129.8 (2C), 132.4, 137.4 (d, J = 14.5 Hz, 1C), 145.4, 147.1 (d, J = 233.0 Hz,
1C), 147.4. "F NMR (470 MHz, CDCl;) & -145.6 (s, 1F). HRMS (ESI-TOF) calcd for
C17H3FNa0,S" ([M+Na]") 355.0411, found 355.0397.

7-fluoro-8-hydroxynaphthalen-2-yl 4-(methylthio)benzoate (29)

MeS OH
(0] F
00

White solid, m.p. 178-180 °C. *H NMR (500 MHz, CDCl3) & 2.56 (s, 3H), 5.70 (d, J = 3.5 Hz, 1H),
7.24 (t, J = 9.5 Hz, 1H), 7.30-7.34 (m, 3H), 7.37 (dd, J = 5.0 Hz, J = 9.0 Hz, 1H), 7.82 (d, J = 8.5
Hz, 1H), 8.00 (d, J = 2.5 Hz, 1H), 8.14 (d, J = 8.5 Hz, 2H). *C NMR (125 MHz, CDCls) § 14.8,
113.1 (d,J=6.9 Hz, 1C), 115.3 (d, J=21.9 Hz, 1C), 120.3 (d, J = 7.6 Hz, 1C), 121.0 (d, J = 2.5 Hz,
1C), 125.0 (2C), 125.4, 125.9, 129.1, 129.2, 130.5 (2C), 137.3 (d, J = 14.1 Hz, 1C), 146.7, 147.1 (d,
J=1232.5Hz, 1C), 148.8, 165.1. ’F NMR (470 MHz, CDCl;) & -146.1 (t, J = 4.7 Hz, 1F). HRMS
(ESI-TOF) calcd for C1sH4FO3S™ ([M+H]") 329.0642, found 329.0640.

7-fluoro-8-hydroxynaphthalen-2-yl 1-methyl-1H-indole-3-carboxylate (2h)

OH
N
N

\

White solid, m.p. 251-253 °C. H NMR (500 MHz, DMSO-dg) & 3.94 (s, 3H), 7.29-7.36 (m, 2H),
7.39-7.43 (m, 2H), 7.49 (dd, J = 5.0 Hz, J = 8.0 Hz, 1H), 7.63 (d, J = 8.0 Hz, 1H), 7.95 (d, J = 2.0
Hz, 1H), 7.97 (d, J = 9.0 Hz, 1H), 8.08 (d, J = 7.5 Hz, 1H), 8.45 (s, 1H), 10.3 (s, 1H). ®*C NMR
(125 MHz, DMSO-dg) & 33.7, 104.5, 111.5, 113.5 (d, J = 6.7 Hz, 1C), 116.5 (d, J = 22.0 Hz, 1C),
119.8 (d, J = 7.6 Hz, 1C), 120.9, 121.8, 122.5, 123.2, 126.7, 127.4, 129.2, 129.8, 137.7, 138.1,
138.2 (d, J = 13.7 Hz, 1C), 147.7 (d, J = 235.0 Hz, 1C), 148.9, 162.9. *F NMR (470 MHz,
DMSO-ds) & -135.9 (dd, J = 3.8 Hz, J = 10.8 Hz, 1F). HRMS (ESI-TOF) calcd for CoH;sFNO5"
(IM+H]") 336.1030, found 336.1033.
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7-fluoro-8-hydroxy-2-naphthonitrile (2i)

OH

White solid, m.p. 219-221 °C. *H NMR (500 MHz, DMSO-d}) & 7.55 (dd, J = 5.0 Hz, J = 9.0 Hz,
1H), 7.64 (dd, J = 9.0 Hz, J = 10.0 Hz, 1H), 7.73 (dd, J = 1.5 Hz, J = 8.5 Hz, 1H), 8.07 (d, J = 8.5
Hz, 1H), 8.61 (d, J = 1.0 Hz, 1H), 10.83 (s, 1H). *C NMR (125 MHz, DMSO-d,) § 108.5, 119.7,
120.0 (d, J=7.3 Hz, 1C), 120.4 (d, J = 22.0 Hz, 1C), 125.9 (d, J = 5.0 Hz, 1C), 126.1, 128.7 (d, J =
6.7 Hz, 1C), 129.8, 132.5, 139.3 (d, J = 13.4 Hz, 1C), 148.0 (d, J = 236.6 Hz, 1C). °F NMR (470
MHz, DMSO-d;) 6 -133.9 (dd, J = 4.7 Hz, J = 10.3 Hz, 1F). HRMS (ESI-TOF) calcd for
C1iH,FNO" (IM+H]") 188.0506, found 188.0507.

2-fluoro-7-nitronaphthalen-1-ol (2j)

OH

Yellow oil. tH NMR (500 MHz, DMSO-dg) 6 7.61 (dd, J = 5.0 Hz, J = 9.0 Hz, 1H), 7.67-7.71 (m,
1H), 8.12 (d, J = 9.0 Hz, 1H), 8.16 (dd, J = 2.0 Hz, J = 9.0 Hz, 1H), 9.02 (s, 1H), 11.09 (s, 1H). **C
NMR (125 MHz, DMSO-d;) § 118.9, 119.3 (d, J = 7.0 Hz, 1C), 119.9 (d, J = 7.3 Hz, 1C), 121.3 (d,
J=22.1Hz, 1C), 125.5 (d, J = 5.5 Hz, 1C), 130.4, 133.7, 140.7 (d, J = 14.2 Hz, 1C), 145.3, 148.2
(d, J =237.0 Hz, 1C), ®F NMR (470 MHz, DMSO-d,) § -133.7 (dd, J = 4.7 Hz, J = 11.3 Hz, 1F).
HRMS (ESI-TOF) calcd for C;oH;FNO; " ([M+H]") 208.0404, found 207.0405.

2-fluoro-6-methoxynaphthalen-1-ol (2k)

OH
F
MeO

Brown oil. *H NMR (500 MHz, CDCls) 6 3.89 (s, 3H), 5.69 (d, J = 11.5 Hz, 1H), 7.06 (d, J =2.5
Hz, 1H), 7.17 (dd, J = 2.0 Hz, J = 9.0 Hz, 1H), 7.22 (d, J = 7.5 Hz, 2H), 8.09 (d, J = 9.0 Hz, 1H).
3C NMR (125 MHz, CDCl;) & 55.3, 105.6, 115.8 (d, J=21.4 Hz, 1C), 118.6, 118.8 (d, J = 7.0 Hz,
1C), 120.4 (d, J = 2.4 Hz, 1C), 123.1 (d, J = 6.5 Hz, 1C), 132.2, 137.6 (d, J = 14.1 Hz, 1C), 145.5 (d,
J=229.0 Hz, 1C), 157.3 (d, J = 2.2 Hz, 1C). ®F NMR (470 MHz, CDCl5) & -150.4 (t, J = 6.8 Hz,

1F). HRMS (ESI-TOF) calcd for C;;H;oFO," ([M+H]") 193.0659, found 192.0664.
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2,6-difluoronaphthalen-1-ol (2I)

OH
ooy
F

White solid, m.p. 118-120 °C. tH NMR (500 MHz, CDCl;) & 5.58 (d, J = 4.0 Hz, 1H), 7.25-7.30
(m, 3H), 7.38 (dd, J = 2.5 Hz, J = 10.0 Hz, 1H), 8.18 (dd, J = 6.5 Hz, J = 9.0 Hz, 1H). *C NMR
(125 MHz, CDCls) & 110.7 (d, J = 20.7 Hz, 1C), 116.2 (d, J = 25.4 Hz, 1C), 116.7 (d, J = 21.7 Hz,
1C), 119.4 (dd, J = 5.4 Hz, J = 7.2 Hz, 1C), 122.1, 124.2 (dd, J = 7.0 Hz, J = 8.9 Hz, 1C), 131.8 (d,
J=92Hz, 1C), 137.7 (d, J = 14.3 Hz, 1C), 146.0 (d, J = 230.0 Hz, 1C), 160.5 (d, J = 245.4 Hz,
1C). F NMR (470 MHz, CDCl3) & -148.6 (dd, J = 4.7 Hz, J = 8.0 Hz, 1F), (-117.7) - (-117.6) (m,
1F). HRMS (ESI-TOF) calcd for C1oH7F,0" ([M+H]") 181.0459, found 181.0455.

6-chloro-2-fluoronaphthalen-1-ol (2m)

OH
F
Cl

White solid, m.p. 101-103 °C. *H NMR (500 MHz, CDCl3) § 5.60 (d, J = 4.0 Hz, 1H), 7.24-7.30 (m,
2H), 7.42 (dd, J = 1.5 Hz, J = 9.0 Hz, 1H), 7.74 (d, J = 1.5 Hz, 1H), 8.12 (d, J = 9.0 Hz, 1H). *C
NMR (125 MHz, CDCls) § 116.6 (d, J = 21.7 Hz, 1C), 119.5 (d, J = 7.4 Hz, 1C), 123.4 (d, J = 6.7
Hz, 1C), 123.5 (d, J = 3.1 Hz, 1C), 126.2 (d, J = 1.6 Hz, 1C), 126.7, 131.5 (d, J = 2.9 Hz, 1C),
131.5, 137.6 (d, J = 14.2 Hz, 1C), 146.6 (d, J = 232.2 Hz, 1C). ®F NMR (470 MHz, CDCl3) & -
146.7 (t, J = 4.7 Hz, 1F). HRMS (ESI-TOF) calcd for C;oH;CIFO" ([IM+H]") 197.0164, found
197.0160.

6-bromo-2-fluoronaphthalen-1-ol (2n)

OH
F
Br

White solid, m.p. 125-127 °C. tH NMR (500 MHz, CDCl3) § 5.55 (s, 1H), 7.27-7.32 (m, 2H), 7.56
(dd, J = 1.5 Hz, J = 9.0 Hz, 1H), 7.94 (d, J = 1.5 Hz, 1H), 8.06 (d, J = 9.0 Hz, 1H). **C NMR (125
MHz, CDCL3) § 116.3 (d, J = 21.7 Hz, 1C), 119.5 (d, J = 7.2 Hz, 1C), 123.5 (d, J = 6.7 Hz, 1C),
119.7 (d, J = 2.7 Hz, 1C), 129.1, 129.5 (d, J = 6.7 Hz, 1C), 123.0, 123.7, 137.6 (d, J = 14.2 Hz, 1C),
146.6 (d, J = 232.5 Hz, 1C). **F NMR (470 MHz, CDCls) & -146.3 (d, J = 3.4 Hz, IF). HRMS
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(ESI-TOF) calcd for CoH;BrFO" ([M+H]") 240.9659, found 240.9670.

2-fluoro-6,7-dimethoxynaphthalen-1-ol (20)

OH
MeOF
MeO
White solid, m.p. 141-143 °C. *H NMR (500 MHz, CDCls) & 3.98 (s, 3H), 4.02 (s, 3H), 5.59 (s, 1H),
7.05 (s, 1H), 7.12 (t, J = 9.0 Hz, 1H), 7.19 (dd, J = 5.0 Hz, J = 8.5 Hz, 1H) 7.43 (s, 1H). *C NMR
(125 MHz, CDCl3) § 55.8, 55.9, 100.2 (d, J = 6.4 Hz, 1C), 106.1, 113.2 (d, J =21.2 Hz, 1C), 118.4
(d, J=7.6 Hz, 1C), 120.4, 126.7, 136.6 (d, J = 14.4 Hz, 1C), 146.1 (d, J = 228.9 Hz, 1C), 149.1,

149.6. °F NMR (470 MHz, CDCls) 5 -149.5 (dd, J = 9.4 Hz, J =4.7 Hz, 1F). HRMS (ESI-TOF)
caled for C1o,H,FO;™ ([M+H]") 223.0765, found 223.0766.

5-chloro-2-fluoronaphthalen-1-ol (2p)*

OH

C

Cl

. J

White solid, m.p. 105-107 °C (lit 96-98 °C).* tH NMR (500 MHz, CDCl3) & 5.60 (d, J = 4.0 Hz,
1H), 7.35-7.40 (m, 2H), 7.53 (d, J = 7.5 Hz, 1H), 7.80 (dd, J = 5.0 Hz, J = 9.5 Hz, 1H), 8.13 (d, J =
8.5 Hz, 1H). *C NMR (125 MHz, CDCls) § 116.3 (d, J = 21.5 Hz, 1C), 117.2 (d, J = 7.2 Hz, 1C),
120.8 (d, J = 6.5 Hz, 1C), 125.8, 125.9 (d, J = 2.1 Hz, 1C), 126.5 (d, J = 3.1 Hz, 1C), 128.3, 131.8,
137.5 (d, J = 14.2 Hz, 1C), 146.9 (d, J = 233.4 Hz, 1C). ’F NMR (470 MHz, CDCl;) & -145.8 (t, J
= 4.7 Hz, 1F). HRMS (ESI-TOF) calcd for C;oH,CIFO" ([M+H]") 197.0164, found 197.0162.

2-fluoro-3-methylnaphthalen-1-ol (2q)

OH

White solid, m.p. 97-99 °C. *H NMR (500 MHz, CDCls) & 2.47 (d, J = 1.0 Hz, 3H), 5.56 (d, J = 5.0
Hz, 1H), 7.22 (d, J = 7.5 Hz, 1H), 7.42-7.48 (m, 2H), 7.70-7.72 (m, 1H), 8.16-8.18 (m, 1H). °C
NMR (125 MHz, CDCLs) § 15.3 (d, J = 3.7 Hz, 1C), 120.2 (d, J=4.0 Hz, 1C), 121.3 (d, J = 6.6 Hz,
1C), 123.8 (d, J = 1.5 Hz, 1C), 124.8, 125.2 (d, J = 19.2 Hz, 1C), 125.4 (d, J = 1.0 Hz, 1C), 126.8 (d,

J=1.7Hz, 1C), 130.5, 137.1 (d, J = 14.6 Hz, 1C), 146.3 (d, J = 231.2 Hz, 1C). "°F NMR (470 MHz,
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CDCl;) 6 -151.3 (s, 1F). HRMS (ESI-TOF) calcd for C H,(FO" ([M+H]+) 177.0710, found
177.0708.

2-fluoro-4-methylnaphthalen-1-ol (2r)

COr
White solid, m.p. 115-117 °C. *H NMR (500 MHz, CDCl3) & 2.62 (s, 3H), 5.44 (d, J = 4.0 Hz, 1H),
7.14 (d, J = 11.0 Hz, 1H), 7.50-7.56 (m, 2H), 7.92 (d, J = 8.0 Hz, 1H), 8.25 (d, J = 8.0 Hz, 1H). *C
NMR (125 MHz, CDCls) & 18.7, 115.9 (d, J =21.6 Hz, 1C), 122.0 (d, J = 6.9 Hz, 1C), 124.1 (d, J =
1.9 Hz, 1C), 125.2 (d, J =2.4 Hz, 1C), 125.5, 125.6, 127.3 (d, J= 7.1 Hz, 1C), 129.9, 1354 (d, J =

13.6 Hz, 1C), 145.9 (d, J = 231.0 Hz, 1C). *F NMR (470 MHz, CDCls) & -147.8 (d, J = 10.8 Hz,
1F). HRMS (ESI-TOF) caled for CiHoFO* ([M+H]") 177.0710, found 177.0716.

1-fluoronaphthalen-2-ol (3a)

CCx
OH

White solid, m.p. 94-96 °C. tH NMR (500 MHz, CDCls) § 5.40 (s, 1H), 7.35-7.38 (m, 2H), 7.42
(t, J=18.0 Hz, 1H), 7.25 (d, J = 11.5 Hz, 1H), 7.71 (d, J = 6.5 Hz, 2H). *C NMR (125 MHz, CDCls)
8 111.6 (d, J = 17.6 Hz, 1C), 112.3 (d, J = 2.1 Hz, 1C), 124.5, 125.7 (d, J = 2.4 Hz, 1C), 126.5,
127.0 (d, J=5.1 Hz, 1C), 128.4 (d, J = 8.0 Hz, 1C), 131.2, 1432 (d, J = 17.4 Hz, 1C), 151.2 (d, J =
240.2 Hz, 1C). ®F NMR (470 MHz, CDCl;) & -140.2 (t, J = 9.4Hz, 1F). HRMS (ESI-TOF) calcd
for C1oHsFO' (IM+H]" 163.0554, found 163.0538.

6-fluoro-3-methyl-2-pentylphenol (5a)

OH

F\©/\C5H11

Yellow oil. *H NMR (500 MHz, CDCl; ) & 0.90 (t, J = 7.0 Hz, 3H), 1.34-1.40 (m, 4H), 1.48-1.54
(m, 2H), 2.24 (s, 3H), 2.62-2.65 (m, 2H), 5.07 (d, J = 5.5 Hz, 1H), 6.61 (dd, J = 5.5 Hz, J = 8.5 Hz,

1H), 6.79 (dd, J = 8.5 Hz, J = 10.0 Hz, 1H). *C NMR (125 MHz, CDCls) § 14.0, 19.0, 22.6, 26.5
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(d,J=2.5Hz, 1C), 28.6,32.1, 111.7 (d, J = 17.7 Hz, 1C), 121.0 (d, J = 6.7 Hz, 1C), 129.9, 132.6 (d,
J=3.4Hgz, 1C), 141.3 (d, J = 13.9 Hz, 1C), 149.5 (d, J = 231.7 Hz, 1C). *F NMR (470 MHz,
CDCl3) & -146.4 (t, J = 4.7 Hz, 1F).HRMS (ESI-TOF) calcd for C;,H;gFO' ([M+H]") 197.1336,
found 197.1337.

4-fluoro-3-methyl-2-pentylphenol (6a)

OH
CsH1q

=

Yellow oil. *H NMR (500 MHz, CDCl; ) 8 0.90 (t, J = 7.0 Hz, 3H), 1.26-1.40 (m, 4H), 1.46-1.52
(m, 2H), 2.19 (d, J = 2.0 Hz, 3H), 2.61 (t, J = 8.0 Hz, 2H), 4.75 (s, 1H), 6.54 (dd, J=5.0 Hz, J=9.0
Hz, 1H), 6.72 (d, J = 9.0 Hz, 1H). *C NMR (125 MHz, CDCl3) § 10.8 (d, J = 5.2 Hz, 1C), 14.0,
22.6, 26.6 (d, J = 1.7 Hz, 1C), 28.8, 32.0, 112.2 (d, J = 25.0 Hz, 1C), 112.8 (d, J = 8.6 Hz, 1C),
124.0 (d, J =16.9 Hz, 1C), 129.2 (d, J = 3,2 Hz, 1C), 149.2 (d, J = 1.9 Hz, 1C), 155.8 (d, J = 234.0
Hz, 1C). F NMR (470 MHz, CDCls) 6 -127.5 (dd, J = 2.3 Hz, J = 4.2 Hz, 1F). HRMS (ESI-TOF)
calcd for C,H;gsFO" ([M+H]") 197.1336, found 197.1339.

6-ethyl-3-fluoro-2-hydroxyphenyl acetate (5b) and 2-ethyl-3-fluoro-6-hydroxyphenyl acetate
(6b)

OH | OH
Me002:©/F MeCO,
Et Et S5b:6b=6:4
F
5b I 6b

Two isomers could not be completely isolated from each other. Yellow oil. Compound 5b: H NMR
(500 MHz, CDCls) & 1.15 (t, J = 8.0 Hz, 3H), 2.35 (s, 3H), 2.49 (q, J = 7.5 Hz, 2H), 5.68 (s, 1H),
6.71 (dd, J = 6.0 Hz, J = 8.5 Hz, 1H), 6.90-6.95 (m, 1H). *C NMR (100 MHz, CDCl;) § 14.0, 20.2,
22.8,112.8 (d,J=17.9 Hz, 1C), 118.8 (d, J=7.5 Hz, 1C), 131.0, 132.6, 136.3 (d, J = 15.6 Hz, 1C),
147.8 (d, J = 238.6 Hz, 1C), 169.6.°F NMR (470 MHz, CDCl3) & -141.6 (dd, J = 1.4 Hz, J = 8.9
Hz, 1F). HRMS (ESI-TOF) calcd for C;oH;,FO3" ([M+H]") 199.0765, found 199.0762. Compound
6b: H NMR (500 MHz, CDCls) 6 1.19 (t, J = 8.0 Hz, 3H), 2.34 (s, 3H), 2.60 (q, J = 7.5 Hz, 2H),
5.68 (s, 1H), 6.66 (t, J = 8.5 Hz, 1H), 6.90-6.95 (m, 1H). *C NMR (100 MHz, CDCls) 5 13.4, 19.9,
22.5,106.9 (d, J = 18.2 Hz, 1C), 125.6 (d, J = 8.7 Hz, 1H), 127.5, 128.8, 137.8, 152.3 (d, J =255.4

Hz, 1C), 169.0. **F NMR (470 MHz, CDCls) & -133.0 (dd, J = 6.6 Hz, J = 8.9 Hz, 1F). HRMS
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(ESI-TOF) caled for C1oH2FO3" ([M+H]") 199.0765, found 199.0762.

6-ethyl-3-fluoro-2-hydroxyphenyl 4-(methylthio)benzoate (5¢) and
2-ethyl-3-fluoro-6-hydroxyphenyl 4-(methylthio)benzoate (6¢)

ﬁI\/IeS MeS
i \(o OH ©\(O OH
O:©/F 0
Et Et

5c 6¢c F

5¢:6c=7:3

\

Two isomers could not be completely isolated from each other. White solid. Compound 5c: *H
NMR (500 MHz, DMSO-ds ) 6 1.07 (t, J = 7.5 Hz, 3H), 2.42 (q, J = 7.5 Hz, 2H), 2.57 (s, 3H),
6.73-6.77 (m, 1H), 7.01-7.08 (m, 1H), 7.45 (d, J = 7.5Hz, 2H), 8.04 (d, J= 7.5 Hz, 2H), 9.86 (s, 1H).
3C NMR (125 MHz, CDCls) 6 14.2, 14.6, 23.1, 112.8 (d, J = 17.9 Hz, 1C), 119.1 (d, J = 7.9 Hz,
1C), 124.5, 124.9 (2C), 130.2, 130.5 (2C), 132.9 (d, J = 3.1 Hz, 1C), 136.4 (d, J = 15.6 Hz, 1C),
146.9, 150.3 (d, J = 236.8 Hz, 1C), 164.2. ®F NMR (470 MHz, CDCl;) & (-142.3) - (-142.2) (m,
1F). HRMS (ESI-TOF) calcd for C1sH;6FO3S™ (IM+H]") 307.0799, found 307.0808. Compound 6¢:
1H NMR (500 MHz, DMSO-ds )  1.14 (t, J = 7.5 Hz, 3H), 2.54-2,59 (m, 5H), 6.73-6.77 (m, 1H),
7.01-7.08 (m, 1H), 7.44 (d, J = 7.5 Hz, 2H), 8.04 (d, J = 7.5 Hz, 2H), 9.61 (s, 1H). *C NMR (125
MHz, CDCls) 6 13.9, 14.5, 22.6, 107.2 (d, J=19.4 Hz, 1C), 123.8, 124.9 (2C), 125.6 (d, J = 8.8 Hz,
1C), 127.8 (d, J = 3.0 Hz, 1C), 130.1, 130.6 (2C), 138.0, 147.4, 152.8 (d, J = 244.9 Hz, 1C), 163.8.
F NMR (470 MHz, CDCls)  -132.5 (dd, J = 6.1 Hz, J = 8.9 Hz, 1F). HRMS (ESI-TOF) calcd for
Ci6H 6FO;S" (IM+H]") 307.0799, found 307.0808.

2-fluoro-3,4,5,6-tetramethylphenol (5d)

-

OH

White crystal, m.p. 74 - 76 °C. 'H NMR (500 MHz, CDCls) & 2.12 (s, 3H), 2.13 (s, 3H), 2.17 (d, J
= 2.0 Hz, 3H), 2.18 (s, 3H), 5.00 (d, J = 6.0 Hz, 1H). *C NMR (125 MHz, CDCl5) § 11.3 (d, J =
5.6 Hz, 1C), 11.9 (d, J = 3.1 Hz, 1C), 15.4 (d, J = 2.7 Hz, 1C), 15.8, 119.9 (d, J = 13.1 Hz, 1C),
121.4, 126.7 (d, 3 = 3.0 Hz, 1C), 130.6 (d, J = 3.5 Hz, 1C), 139.0 (d, J = 2.9 Hz, 1C), 147.9 (d, J =
227.7 Hz, 1C). ®F NMR (470 MHz, CDCL) & -149.3 (s, 1F). HRMS (ESI-TOF) calcd for
Ci1oH,FO™ (IM+H]") 169.1023, found 169.1020.
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4-fluoro-2,3,5,6-tetramethylphenol (6d)

OH

F

Light yellow crystal, m.p. 119 - 121 °C. *H NMR (500 MHz, CDCls) § 2.15-2.16 (m, 12H), 4.38 (s,
1H). *C NMR (125 MHz, CDCls) § 11.3, (d, J = 5.9 Hz, 2C), 11.9 (d, J = 2.5 Hz, 2C), 120.2 (d, J
= 4.2 Hz, 2C), 120.6 (d, J = 18.7 Hz, 2C), 147.2, 154.0 (d, J = 231.9 Hz, 1C). “*F NMR (470 MHz,
CDCLy) § -130.7 (s, 1F). HRMS (ESI-TOF) caled for CjoH4sFO™ (IM+H]") 169.1023, found
169.1021.
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V1. Copies of the *H--'H and **C--'H cosy spectra of 6a

H(5)--H(6)
C(1)--H(6)
C(4)--H(5)

'H NMR (500 MHz, CDCl3) 8 6.54 (dd, J=5.0 Hz, J = 9.0 Hz, H(6)) , 6.72 (d, J = 9.0 Hz, H(5)).
B3C NMR (125 MHz, CDCl3) & 149.2 (d, J = 1.9 Hz, C(1)), 155.8 (d, J = 234.0 Hz, C(4)).
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