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A. General Information:

Unless otherwise stated, all commercial reagents and solvents were used without further
additional purification. Analytical TLC was visualized with UV light at 254 nm. Thin layer
chromatography was carried out on TLC aluminum sheets with silica gel 60 F,s4. Purification
of reaction products was carried out with chromatography on silica gel 60 (200-300 mesh)...
'H NMR (400 MHz) spectra was obtained at 25 <C; *C NMR (100 MHz) were recorded on a
VARIAN INOVA-400M and AVANCE Il 400 spectrometer at 25 <C. Chemical shifts are
reported as o (ppm) values relative to TMS as internal standard and coupling constants (J) in
Hz. The enantiomeric excesses (ee) were determined by HPLC. HPLC analyses were
performed on equipped with Diacel Chiralpak AD-H, OJ-H and AS-H chiral column (0.46 cm
x 25 cm), using mixtures of n-hexane/isopropyl alcohol as mobile phase, at 25 <T. Mass
spectra are reported by using electron ionization and electrospray ionization techniques.
Melting points were determined with a hot plate apparatus. Optical rotations were measured
on a digital polarimeter with a sodium lamp at 25 °C .

Materials:

1. Phase transfer catalysts:

. X Br-
:R1=H R2=H / s éBr- 3 b

: R;=OMe R, =H Rz

: Ry=OMe R; =3,4,5-(OMe);
3g: Ri=H R, =3,5-(CF3),

3h: Ry=H R, = 2,3,4,5-(F),

3k: Ry =TMS b
3I: Ry =Allyl

3m: R; = Benzoyl 3p: R, =3,5-(Me0), 3s: Ry=H
3n: R3 = benzyl 3q: Ry = 4-Me 3t: R=OMe
30: R3=COAd 3r: R3;=3,5-(CF3),

Cinchona alkaloid catalysts 3a, 3c, 3i, 3j 3k-3u were prepared according to our previous
papers (Eur. J. Org. Chem. 2010, 34, 6525-6530; J. Org.Chem. 2012, 77, 9601-9608; Green
Chemistry 2016, 18, 5493-5499).The N-oxide catalysts 3d-3h were prepared according to the
previous paper (J. Org.Chem. 2016, 81, 7042-7050).



2. B-keto esters and p-keto amides

B-keto esters la-1t B-keto amides 5a-5i were prepared according to the literature procedure
(Eur. J. Org. Chem. 2010, 34, 6525-6530; Synlett. 2011, 425-429; Green Chemistry 2016,
18, 5493-5499)

3. Commercial grade reagents and solvents:

Halohydrocarbons was purchased from Meryer and Energy-Chemical; Commercial grade
reagents, bases and solvents were purchased from Sinoreagent, Meryer and Energy-Chemical

without further purifications.

4. General Procedure for the Synthesis of PTC 3s

7 O_Ad
7 Br OH I 7
OH S O
7 THE,reflux z 50%NaOH o &
-~ N N OOO — o+ AdCOCI —— e ‘ N
" ; L " Yoo
Cn

PTC-3s" PTC-3s
The phase-transfer catalysts 3s was synthesized by an analogous procedure as reported by
Jorgensen (Angew.Chem., Int. Ed. 2006, 45, 6551-6554). To To a flame-dried flask equipped
with a magnetic stirring bar and a reflux condenser was added Cn (1.47 g, 5 mmol), THF (50
mL), and 9-(bromomethyl)anthracene (1.75g, 6.5 mmol). The mixture was heated to reflux
under N, for 8 hours and then cooled to room temperature and poured onto Et,O (150 mL)
with stirring. The resulting suspension was stirred for 1 h and the precipitated solids were
isolated by filtration, which was recrystallized from MeOH/Et,0 to afford the product 3s' as
yellow crystal (2.06 g, 71% vyield). To a flame-dried flask equipped with a magnetic stirring
bar was added 3s'(0.56g, 1 mmol), CH,Cl, (10 mL) and adamantane carbonyl chloride (0.6 g,
3.2 mmol).Then 50% w/w NaOH solution (1 mL) was added, and the suspension was stirred

vigorously at room temperature for 30 min, during which time the solid fully dissolved. Water
(15 mL) was then added, and the two layers were separated. The aqueous layer was extracted
with CH,CI, (310 mL). The combined organic fractions were dried by Na,SO,, filtered, and
concentrated to 3 mL and then poured onto Et,O (30 mL). The precipitate was filtered and

washed thoroughly with Et,O to give the product 3s as a white solid (0.46 g, 64% yield)



C. NMR spectra and HPLC
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13C NMR (101 MHz, Chlorofora) 131.38 (¢/ = 33.2 Hz), 123.21 (4 272.7 Hz).
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13C NMR (101 MHz, Chlorofora)3 130.45 (q/ = 32.0 Hz), 124.04 (4= 272.3 Hz).
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13C NMR (101 MHz, Chlorofora)3 129.47 (q/ = 29.2 Hz), 124.34 (4= 274.0 Hz).
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13C NMR (101 MHz, Chlorofora)5 128.93 (q/ = 32.4 Hz), 124.13 (4= 271.9 Hz).
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13C NMR (101 MHz, Chloroforsh-5 131.49 (q/

3.5 Hz), 123.05 (f= 273.0 Hz).
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13C NMR (101 MHz, Chlorofora) 132.32 (q/ = 33.4 Hz), 123.08 (4= 272.5 Hz).
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