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1. General Methods

Preparative column chromatography: Merck silica gel 60, particle size 0.040-0.063 mm
(230-240 mesh, flash).

Analytical TLC: SIL G-25 UV254 from MACHEREY-NAGEL. Visualizatiorof the
developed TLC plates was performed with ultravialetdiation (254 nm) or by staining with
basic potassium permanganate solution.

Optical rotation values were measured on a Perkin-Elmer 241 poddeim

Microanalyses were performed with a Vario EL element analyser.

Mass spectra were acquired on a Finnigan SSQ7000 (ElI 70 eVtspmeter and high
resolution mass spectra on a Thermo Fisher Saefrbitrap XL.

IR spectra were taken on a Perkin-Elmer FT-IR Spectrum 1006gian ATR-Unit.

'H-, 3C- and ®F-NMR spectra were recorded at ambient temperature oi@i/Mercury
300 or Inova 400 instruments with tetramethylsilasean internal standard.

Analytical HPLC was performed on a Hewlett-Packard 1100 Serigsum&nt using chiral

stationary phases (Daicel AS, Daicel OJ, Daicel BAicel IA).

2. Materials

Unless otherwise noted, all commercially availabtenpounds were used without further
purification. The ketones which are not commergialailable were prepared according to
the procedure reported in the literattre.

The racemic products were prepared using the general procedure withe2fiiorophenyl)-
6,7-dihydro-5H-pyrrolo[2,1-c][1,2,4]triazol-2-iunetrafluoroborate as catalyst precufsor
AbsoluteTHF was freshly distilled from Solvoftaunder argon.

Absolute CH,Cl, was washed with conc.,80,, NaHCQ, dried with MgSQ and freshly
distilled from calcium hydride under argon.

! R. P. Singh, G. Cao, R. L. Kirchmeier, J. M. Skeed. Org. Chem.1999,64, 2873-2876.
2M. S. Kerr, J. R. Alaniz, T. Rovig, Org. Chem.2005,70, 5725-5728.
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3. Synthesis of the Catalyst Precursor 5

0 1. Me;O*BF -, DCM, RT BF, N_ @ CeFs
~N
2. (C¢F5)NHNH,, DCM, RT &
NH N
3. CH(OMe)3, A
TBDPSG T8DPSO”
10 5

Catalyst precursds was prepared with a modified procedure reportatiériterature’.

A 50 mL dry Schlenk flask was charged with the dacflO (2.55 g, 7.21 mmol) in absolute
CHCl, (30 mL). Trimethyloxonium tetrafluoroborate (1.6/7.21 mmol) was added and the
reaction mixture stirred for 24 h at room tempemti\fterwards (perfluorophenyl)hydrazine
(2.43 g, 7.21 mmol) was added and the solution agesn stirred for 18 hours. The solvent
was removed in vacuo and the residue was redissolvérimethyl orthoformate (30 mL).
The reaction mixture was refluxed for 24 hours. Bbésent was removed in vacuo and the
residue was recrystallised froirpropanol affording a brown solid. The mother liqwaas
concentrated in vacuo and the residue redissolmettimethyl orthoformate (15 mL) and
stirred at 80 °C for further 24 h. The solvent wamoved in vacuo and the residue was
recrystallised from-propanol affording a brown solid. Both precipitat®ere combined and
recrystallised first from ethyl acetate and theantfri-propanol. §-2-perfluorophenyl-5-
((tertbutyldiphenylsilyloxy)methyl)-6,7-dihydro-5idyrrolo[2,1-c][1,2,4]triazol-2-ium
tetrafluoroborate) (1.18 g, 26%) was isolated as analytically puiertess solid.

M.p. 194-197 °C (from-propanol); f]p?* = -15.3 € = 1.00, CHCJ); IR (ATR): 3071, 2958,
2863, 2107, 1662, 1602, 1529, 1490, 1427, 1372419863, 1219, 1188, 1108, 1059, 1006,
857, 822, 782, 742, 704 ¢in'H NMR (400 MHz, CDCJ): & = 0.94 (s, 9H), 2.52-2.62 (m,
1H), 3.00-3.10 (m, 1H), 3.22-3.28 (m, 2H), 3.81,(t#, J = 11.9 Hz, 2.5 Hz), 4.26 (dd, 1H,
J=2.5Hz, 11.9 Hz), 5.18-5.24 (m, 1H), 7.32-7.54, (LOH), 9.96 (s, 1H) ppn’C NMR*
(101 MHz, CDC}): 6 = 19.1, 22.5, 26.7, 30.0, 62.9, 64.7, 128.0, 1283D.1, 130.2, 131.2,
132.0, 135.2, 135.3, 142.8, 164.0 ppm; MS (EleY): m/z486 (25%), 389 (20), 334 (31),
298 (10), 258 (11); HRMS (ESI+) calcd fopgBl27FsN3OSi*, 544.1838. Found 544.1844.

3 D. Enders, J. Han, A. Hensel@hem. Commun2008, 3989-3991.
* The carbons of the perfluoro substituent wereohserved.
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4. General Procedure for the Asymmetric Cross-Benzoin Condensation

A 4 mL screw cap tube was evacuated three timesrefiltbd with argon without heating.
Then it was charged with 1 mmol aldehyde (1 equi®.)nmol ketone (2 equiv.), 0.1 mmol
catalyst precursd (0.1 equiv.) and 1 mL dry THF. This mixture was leabto 0 °C. Finally,

1 mmol Hiinig's base was added dropwiaad the solution was stirred at 0 °C for 24-48 h
Once no aldehyde and no benzoin intermediate wastoned by TLC anymore the raw

mixture was directly purified by column chromatqgjng.

5. Analytical Data
3,3,3-Trifluoro-1-(furan-2-y1)-2-hydroxy-2-phenyl propan-1-one (3a)’ was purified by flash

o) chromatography ntpentane:ether = 4:1; tR 0.51 in

~ n-pentane:ether = 1:1) yielding an off-white sql@82 mg, 86%). The
\ o FsC OH product was recrystallised fromhexane:-propanol (50:1) affording
3a colourless crystals (116 mg, 43%). Tee(99%) was determined by

HPLC on a chiral stationary phase (Daicel ABheptana:propanol =9:1, 1.5 mL/min),
tr = 4.38 min (minor), 6.66 min (major). M.p. 106-180 (from n-hexane-propanol = 50:1);
[a]p?? = -37.7 €= 1.00, CHCY); IR (ATR): 3354, 3144, 2925, 2853, 2776, 2108)201978,
1640, 1556, 1494, 1455, 1390, 1303, 1268, 12323,11(088, 1072, 1020, 935, 883, 824, 766,
750, 714, 670 cii *H NMR (400 MHz, CDCJ): §=5.08 (br s, 1H), 6.42 (ddd, 1H,
J=3.8Hz, 1.7 Hz, 0.7 Hz), 6.98 (d, 1Bl= 3.7 Hz), 7.37-7.43 (m, 3H), 7.52-7.57 (m, 3H)
ppm; *C NMR (101 MHz, CDG): § = 81.2 (q,J = 28.6 Hz), 112.6, 123.2 (4,= 286.0 Hz),
124.0, 126.8, 126.9, 128.7, 129.4, 134.2, 148.3,0.%pm;**F NMR (377 MHz, CDGJ):
-72.9 ppm; MS (El, 70 eV)n/z270 (M, 44%), 253 (33), 175 (10), 105 (29), 95 (100), 77
(14); Calcd. for GHgF305: C, 57.79; H, 3.36. Found: C, 57.85; H, 3.36.

® Under the reaction conditions the benzoin interiateds easily oxidised to the diketone, lowerihg yield.
Any contact to oxygen should be avoided after thditaon of base.

® For time specification, see Table 2 in the maiu.te

"D. Enders, A. HenselefAdv. Synth. Catal2009,351, 1749.
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3,3,3-Trifluoro-1-(furan-2-yl)-2-hydroxy-2-(thiophen-2-yl)propan-1-one (3b) was purified
by flash chromatography n{pentane:ether =9:1; (R 0.44 in
n-pentane:ether = 1:1) yielding an yellow oil whstlidified over night
in the fridge (196 mg, 71%). Thee(61%) was determined by HPLC on
3b a chiral stationary phase (Daicel ASy-heptane:ethanol =9:1,

0.7 mL/min),tg = 8.70 min (minor), 10.32 min (major). M.p. 83 {fom n-pentane:ether =
9:1); [o]p?? = -30.2 € = 1.00, CHCY); IR (ATR): 3324, 3122, 2729, 2111, 1744, 16406245
1453, 1390, 1293, 1269, 1138, 1089, 1074, 1021, 823, 844, 803, 776, 735, 709 ¢tniH
NMR (300 MHz, CDCY): § =5.43 (br s, 1H), 6.52 (dd, 1HJ = 3.8 Hz, 1.7 Hz), 7.04 (dd,
1H,J=5.0 Hz, 3.8 Hz), 7.26 (d, 1H,= 3.7 Hz), 7.36-7.42 (m, 2H), 7.67 (dd, 1H 1.6 Hz,
0.6 Hz) ppm:**C NMR (75 MHz, CDCJ): 6 =79.6 (q,J=30.7 Hz), 113.0, 122.8 (q,
J=286.6 Hz), 124.5, 127.1, 127.6, 127.8, 127.97.33148.9, 179.6 ppm; *F NMR
(282 MHz, CDC}): -74.4 ppm:MS (El, 70 eV):m/z 276 (M', 9%), 259 (3), 181 (22), 111
(41), 95 (100); Calcd. fo€1:H7F;0sS: C, 47.83; H, 2.55. Found: C, 47.89; H, 2.50.

3,3,3-Trifluoro-1-(furan-2-yl)-2-hydroxy-2-(4-methoxyphenyl)propan-1-one ~ (3c) was

o purified by flash chromatography n-pentane:ether = 4:1;

Q CHs R = 0.50 inn-pentane:ether = 1:1) yielding an off-white solid
\\ - o (207 mg, 69%)The ee (82%) was determined by HPLC on a
0]
’ 3c chiral stationary phase (Daicel A&heptanea:propanol = 9:1,

1.5 mL/min), tg = 6.18 min (minor), 9.88 min (major). M.p.
103 °C (fromn-pentane:ether = 4:1)o]p?* = -6.2 € = 1.00, CHCY); IR (ATR): 3360, 3145,
2965, 2841, 2052, 1642, 1610, 1555, 1511, 14560,18303, 1256, 1164, 1089, 1019, 932,
884, 811, 773, 753, 696 ém*H NMR (300 MHz, CDGJ): 5 = 3.80 (s, 3H), 5.05 (br s, 1H),
6.42 (dd, 1HJ=1.6 Hz, 3.7 Hz), 6.87-6.93 (m, 2H), 6.98 (d, 1+ 3.7 Hz), 7.46 (d, 2H,
J=8.5Hz), 7.57 (d, 1H, J = 1.0 Hz) ppMEC NMR (75 MHz, CDCJ): = 55.2, 81.0 (q,
J=28.8 Hz), 112.6, 114.1, 123.4 (= 286.4 Hz), 124.0, 126.2, 128.3, 148.3, 148.1D.46
181.4 ppm}*F NMR (282 MHz, CDG)): -73.2 ppm; MS (El, 70 eV)n/z300 (M", 7%), 205
(100), 135 (68), 108 (11), 95 (31), 77 (9); Calfmat.Cy4H1,F304: C, 56.01; H, 3.69. Found: C,
55.96; H, 3.63.
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2-(4-Bromophenyl)-3,3,3-trifluoro-1-(furan-2-yl)-2-hydroxypropan-1-one (3d) was purified
by flash chromatography n{pentane:ether =4:1; {R 0.50 in

Br
O n-pentane:ether = 1:1) yielding an off-white sol@il{ mg, 89%).
\\ The product was recrystallised fromhexane:-propanol (50:1)
FsC OH
OFs 3d affording colourless crystals (171 mg, 49%he ee (99%) was

determined by HPLC on a chiral stationary phaseig@aAS, n-
heptane:ethanol = 9:1, 0.7 mL/min)tg =7.79 min  (minor), 8.90 min (major). M.p.
133-136 °C (frorm-hexanei-propanol = 50:1); d]p** = -51.1 € = 1.00, CHC)); IR (ATR):
3339, 3153, 2322, 2110, 1654, 1556, 1458, 1394118830, 1256, 1175, 1129, 1075, 1015,
932, 885, 834, 799, 770, 726, 683 tH NMR (300 MHz, CDC)): & = 5.05 (br s, 1H)6.47
(dd, 1H,J = 1.7 Hz, 3.7 Hz), 7.09 (d, 1H,= 3.7 Hz), 7.44 (d, 2H) = 8.7 Hz), 7.55 (d, 2H,
J=8.6Hz), 7.59 (d, 1HJ=1.6 Hz) ppm;®*C NMR (75 MHz, CDC}): 5 = 81.0 (q,
J=29.2 Hz), 112.8, 123.1 (d,= 286.6 Hz), 124.0, 124.1, 128.7, 128.7, 132.(3.3,3148.6,
180.5 ppm;**F NMR (282 MHz, CDGJ): -73.1 ppm; MS (CI, 100 eV)m/z 249 (M+H',
14%), 331 (18), 280 (17), 252 (100), 95 (34); Calitst CsHgBrFs;Os: C, 44.73; H, 2.31.
Found: C, 45.03; H, 2.32.

2-(4-Chlorophenyl)-3,3,3-trifluoro-1-(furan-2-yl)-2-hydroxypropan-1-one (3e) was purified
by flash chromatography n{pentane:ether =4:1; (R 0.50 in

Cl
o n-pentane:ether = 1:1) yielding an off-white sol@i74 mg, 90%).
= The product was recrystallised fromhexane:=-propanol (50:1)
\_0 FsC OH
3e affording colourless crystals (140 mg, 46%). Tée (81%) was

determined by HPLC on a chiral stationary phaseig@aOJ, n-heptane:ethanol = 9:1,
1.0 mL/min), tg=9.74 min (major), 14.97 min (minor). M.p. 10911IC (from
n-hexanei-propanol = 50:1);d]p* = -42.5 € = 1.00, CHCJ); IR (ATR): 3337, 2040, 2000,
1740, 1653, 1558, 1493, 1459, 1396, 1363, 12817,19%02, 1177, 1128, 1109, 1091, 1076,
1017, 937, 926, 886, 835, 801, 771, 758, 738, 688;¢H NMR (300 MHz, CDCJ):

6 =5.03 (br s, 1H), 6.47 (dd, 1d,= 1.4 Hz, 3.7 Hz), 7.08 (d, 1K,= 3.7 Hz), 7.38 (d, 2H,
J=8.6 Hz), 7.50 (d, 2HJ = 8.8 Hz), 7.57-7.61 (m, 1H) ppm:C NMR (75 MHz, CDCJ):

6 =280.9 (g, =29.2 Hz), 112.8, 123.1 (4,= 286.6 Hz), 124.1, 128.5, 128.5, 129.0, 132.8,
135.7, 148.6, 180.6 ppmi’F NMR (282 MHz, CDGJ): -73.0 ppm; MS (ClI, 100 eV)n/z305
(M+H", 100%), 287 (4), 191 (1), 95 (2); Calcd. fordsCIF;05: C, 51.25; H, 2.65. Found: C,
51.32; H, 2.13.
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3,3,3-Trifluoro-1-(furan-2-yl)-2-hydroxy-2-(4-(trifluoromethyl)phenyl)propan-1-one  (3f)
CF was purified by flash chromatography-gentane:ether = 4:1;
3

Q Rf = 0.38 in n-pentane:ether = 1:1) yielding an off-white solid

\\o e on (325 mg, 96%). The product was recrystallised from

3f n-hexane:=propanol (50:1) affording colourless crystals (13§,

41%). The ee (96%) was determined by HPLC on a chiral

stationary phase (Daicel ASy-heptane:ethanol =9:1, 1.3 mL/mirty = 3.79 min (minor),
5.34 min (major). M.p. 112-113 °C (from-hexanei-propanol = 50:1); q]p** = -65.2
(c=1.00, CHGY); IR (ATR): 3377, 3149, 2111, 1946, 1647, 15525341420, 1393, 1321,
1300, 1265, 1169, 1125, 1103, 1067, 1019, 965, 884, 852, 816, 769, 710, 681 ¢ntH
NMR (300 MHz, CDCJ): 6 = 5.11 (br s, 1H), 6.49 (dd, 1H= 1.6 Hz, 3.7 Hz), 7.14 (d, 1H,
J=3.7 Hz), 7.58-7.60 (m, 1H), 7.67 (d, 28z 8.7 Hz), 7.72 (d, 2H) = 8.7 Hz) ppm;"*C
NMR (75 MHz, CDC}): 6 =81.0 (q,J = 28.8 Hz), 112.9, 123.1 (d,= 286.7 Hz), 123.6 (q,
J=272.5Hz), 124.2, 125.7, 125.7, 127.6, 131.6J(g,32.8 Hz), 138.1, 148.8, 180.2 ppm;
F NMR (282 MHz, CDG): -63.0, -73.0 ppm; MS (ClI, 100 eMn/z339 (M+H", 20%), 321
(32), 293 (19), 173 (11), 145 (9), 95 (100); Calimt. C,4HgFsO3: C, 49.72; H, 2.38. Found:
C, 49.84; H, 2.31.

3,3,3-Trifluoro-1,2-di(furan-2-yl)-2-hydroxypropan-1-one (3g) was purified by flash
chromatography ntpentane:ether = 4:1; tR 0.65 in

n-pentane:ether = 1:1) yielding an yellow oil whsblidified over night
O FsC OH in the fridge (224 mg, 86%). The®(39%) was determined by HPLC on
39 a chiral stationary phase (Daicel ADp-heptane:ethanol =4:1,
1.0 mL/min), tgr=7.70min (major), 8.96 min (minor). M.p. 54-58° (from
n-pentane:ether = 9:1)pp* = +4.2 €= 1.00, CHCJ); IR (ATR): 3411, 3145, 2920, 2852,
1672, 1560, 1495, 1459, 1387, 1277, 1186, 11127,10832, 971, 938, 889, 849, 809, 753,
693, 590, 530, 482 ¢ 'H NMR (400 MHz, CDCJ): 6 =5.36 (br s, 1H), 6.48 (dd, 1H,
J=1.8 Hz, 3.3 Hz), 6.52 (dd, 1H= 1.6 Hz, 3.7 Hz), 6.74 (d, 1H,= 3.0 Hz) ppm 6.98 (d,
1H,J = 3.7 Hz), 7.43 (d, 1H] = 1.0 Hz),7.69 (d, 1H, = 0.8 Hz) ppm**C NMR® (101 MHz,
CDClg): 6 =110.9, 111.1, 113.0, 122.3 &= 285.7 Hz), 124.3, 143.8, 146.5, 148.4, 149.2,
178.0 ppm:°F NMR (377 MHz, CDG): -74.2 ppm; MS (Cl, 100 eV)n/z261 (M+H", 6%),
243 (100), 215 (19), 165 (13), 149 (19), 109 (B8),(42), 81 (21); Calcd. for gH;Fs04: C,
50.78; H, 2.71. Found: C, 51.13; H, 3.10.

8 One of the quaternary carbons was not observed.
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2-(4-Bromophenyl)-3,3,3-trifluoro-2-hydroxy-1-(thiophen-2-yl)propan-1-one  (3h) was
purified by flash chromatography-pentane:ether = 4:1;¢R 0.27

Br
0 in n-pentane:ether = 4:1) yielding an yellow oil whisblidified
\\ over night in the fridge (340 mg, 93%). Thee (65%) was
F,C OH
ST 3h determined by HPLC on a chiral stationary phaseid@aAS,

n-heptane:ethanol =9:1, 1.0 mL/min),tg =5.88 min  (minor),
7.68 min (major). M.p. 86-91 °C (from-pentane:ether = 4:1)o]p?* = -43.6 €=1.17,
CHCly); IR (ATR): 3068, 2815, 2323, 2061, 1988, 17928,61602, 1554, 1516, 1457, 1414,
1328, 1275, 1192, 1164, 1068, 1003, 943, 861, 886, 732, 701, 666 cm 'H NMR
(400 MHz, CDCY): 6=4.94 (br s, 1H)6.99 (dd, 1H,J=4.0 Hz, 4.9 Hz), 7.44 (d, 2H,
J=8.3Hz), 7.49 (d, 1HJ)=3.9 Hz), 7.55 (d, 2HJ) =8.8 Hz), 7.67 (dd, 1HJ=1.1 Hz,
4.9 Hz)ppm;**C NMR (101 MHz, CDGJ): & = 81.5 (q,J = 28.3 Hz),123.0 (g,J = 286.3 Hz),
124.1, 128.4, 128.6, 132.0, 133.1, 136.6, 137.@.113185.5 ppm,lgF NMR (377 MHz,
CDCly): -73.4 ppm; MS (Cl, 100 eV)n/z367 (M+H", 9%), 347 (16), 296 (14), 268 (100),
111 (81), 85 (28); Calcd. for:gHgBrF0,S: C, 42.76; H, 2.21. Found: C, 42.83; H, 2.14.

3,3,3-Trifluoro-2-hydroxy-1-(5-methylfuran-2-yl)-2-phenyl propan-1-one (3i) was purified
by flash chromatography n{pentane:ether = 4:1; R 0.53 in

@) S . .
n-pentane:ether = 1:1) yielding an off-white soli267 mg, 94%).
X . " )
\_&F.c oH The product was recrystallised from-hexane-propanol (50:1)
HaC 3i affording colourless crystals (176 mg, 62%). Tée (99%) was

determined by HPLC on a chiral stationary phaseig@aAS, n-
heptana:propanol = 9:1, 1.3 mL/min}r = 4.36 min (minor), 6.83 min (major). M.p. 107 °C
(from n-hexanei-propanol = 50:1):d]p?* = +31.4 € = 1.00, CHCJ); IR (ATR): 3348, 2327,
2118, 1651, 1500, 1452, 1310, 1268, 1166, 10708,1992, 971, 940, 818, 770, 745, 713,
674, 656 crit; '"H NMR (300 MHz, CDCJ): & = 2.33 (s, 3H), 5.27 (br s, 1H), 6.05 (dd, 1H,
J=3.7 Hz, 0.8 Hz), 6.82 (d, 1H,= 3.6 Hz), 7.35-7.42 (m, 3H), 7.50-7.55 (m, 2H) ppiT
NMR (75 MHz, CDC}): 5 = 14.0, 80.9 (qJ =28.9 Hz), 109.9, 123.4 (4} = 286.6 Hz),
126.6, 127.0, 128.7, 129.3, 135.0, 147.3, 160.6,1®pm;'F NMR (282 MHz, CDGJ):
-72.5 ppm; MS (ClI, 100 eV)m/z 285 (M', 46%), 267 (99), 239 (79), 175 (8), 109 (100);
Calcd. for G4H11F303: C, 59.16; H, 3.90. Found: C, 59.15; H, 3.73.
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1-(4,5-Dimethylfuran-2-y1)-3,3,3-trifluoro-2-hydroxy-2-phenylpropan-1-one ~ (3j) was
o purified by flash chromatography n-pentane:ether = 4:1;
HsC XN Rt = 0.59 in n-pentane:ether = 1:1) yielding an off-white solid
mg@ (268 mg, 90%). These (85%) was determined by HPLC on a
HaC 3j chiral stationary phase (Daicel A8;heptanda:propanol =9:1,
1.0 mL/min), tg=5.40min (minor), 10.75min (major). M.p. 151 °C(from
n-pentane:ether = 4:1)¢]p?* = +20.1 ¢ = 1.00, CHCJ); IR (ATR): 3326, 2929, 2110, 1637,
1505, 1453, 1326, 1262, 1165, 1132, 1070, 987, 934, 833, 767, 706, 671 &n'H NMR
(400 MHz, CDC}): 6 = 1.86, (s, 3H), 2.24 (s, 3H), 5.32 (br s, 1HR%(S, 1H), 7.37-7.42 (m,
3H), 7.50-7.55 (m, 2H) ppm**C NMR (101 MHz, CDG)): & = 9.6, 12.2, 80.8 (q,
J=28.7 Hz), 118.8, 123.3 (4,= 286.2 Hz), 127.0, 128.1, 128.6, 129.2, 135.5.94157.0,
179.5 ppm:**F NMR (377 MHz, CDGJ): -72.4 ppm; MS (CI, 100 eV)m/z 299 (M+H',
100%), 281 (34), 253 (86), 235 (11), 151 (12), (29); Calcd. for GsH13F305: C, 60.40; H,
4.39. Found: C, 60.42; H, 4.51.

1-(5-(4-Chlorophenyl)furan-2-yl)-3,3,3-trifluoro-2-hydroxy-2-phenyl propan-1-one (3k) was
purified by flash chromatographyn-pentane:ether = 4:1;
R = 0.58 inn-pentane:ether = 1:1) yielding an yellow oil
(286 mg, 75%). The oil was dissolved in hot

n-hexanea:-propanol (50:1), layered withrpentane and kept

over night in the fridge. The yellow cristals wdikered off and the solvent was removed
from mother liquor affording a yellow oil (190 m§0%). Theee (94%) was determined by
HPLC on a chiral stationary phase (Daicel ABheptanda:propanol =9:1, 1.3 mL/min),
tr=5.47 min  (minor), 7.88 min (major). M.p. 127-1Z28 (from n-pentane:
n-hexanei-propanol 500:50:1);dp*? = -78.2 € = 1.05, CHCY); IR (ATR): 3280, 2808,
2086, 1603, 1516, 1465, 1411, 1311, 1277, 1157710931, 959, 943, 922, 823, 795, 714,
673 cm’; 'H NMR (300 MHz, CDCY): & = 5.24 (br s, 1H), 6.64 (d, 1H,= 3.9 Hz), 7.11 (d,
1H, J = 3.8 Hz), 7.32-7.44 (m, 5H), 7.51-7.61 (m, 4Hpp3C NMR (75 MHz, CDC)):
6=81.2 (q,d =29.0 Hz), 108.2, 123.4 (4,= 287.0 Hz), 126.3, 126.5, 127.0, 127.1, 128.8,
129.3, 129.4, 134.5, 136.0, 147.9, 158.7, 180.4 :ppf NMR (282 MHz, CDGJ):
-72.3 ppm; MS (Cl, 100 eV)n/z381 (M+H', 26%), 363 (13), 335 (38), 205 (100), 149 (40),
105 (21), 77 (11); Calcd. for,gH12CIF303: C, 59.94; H, 3.18. Found: C, 59.91; H, 3.05.
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3,3,3-Trifluoro-2-hydroxy-2-phenyl-1-(pyridin-2-yl)propan-1-one (3l) was purified by flash
chromatography ntpentane:ether = 4:1; R 0.36 in
n-pentane:ether = 4:1) yielding an colourless oilchlsolidified over
night in the fridge (205 mg, 73%). Tlee (62%) was determined by
HPLC on a chiral stationary phase (Daicel IA,

n-heptane:ethanol =9:1, 1.0 mL/min),tg =7.34 min  (minor),
9.01 min (major). M.p. 69-72 °C (from-pentane:ether = 4:1)u]p* = -136.1 ¢=1.00,
CHCly); IR (ATR): 3125, 3064, 2923, 1718, 1586, 14881,41448, 1251, 1184, 1157, 1136,
1066, 1004, 944, 925, 850, 803, 764, 753, 703, &W4; 'H NMR (400 MHz, CDC)):
8§ = 7.30-740 (m, 3H), 7.46 (ddd, 1H= 7.7 Hz, 4.9 Hz, 1.2 Hz), 7.68 (d, 2B= 7.3 Hz),
7.90 (dt, 1HJ = 7.8 Hz, 1.7 Hz), 8.16 (dt, 1H,= 7.9 Hz, 1.1 Hz), 8.41 (ddd, 18~ 4.8 Hz,
1.6 Hz, 0.8 Hz), 8.76 (br s, 1igpm;**C NMR (101 MHz, CDG)): § = 84.1 (q,J = 27.5 Hz),
123.0 (q,J = 284.7 Hz), 124.6, 126.4, 127.9, 128.4, 129.14.3,3138.4, 147.0, 151.7, 189.0
ppm; **F NMR (377 MHz, CDGJ): -76.4 ppm; MS (CI, 100 eVim/z 282 (M+H', 100%),
264 (62), 242 (14), 175 (10), 107 (11), 83 (37)tc@afor CidH1oFsNO: C, 59.79; H, 3.58; N,
4.98. Found: C, 59.88; H, 3.56; N, 4.96.

1-(Benzofuran-2-yl)-3,3,3-trifluoro-2-hydroxy-2-phenylpropan-1-one (3m) was purified by
flash chromatography n{pentane:ether =4:1; (R 0.68 in

O
N n-pentane:ether = 1:1) yielding an off-white sol&¥2 mg, 85%).
Q OF,c S The ee (67%) was determined by HPLC on a chiral stationary
3m phase (Daicel AS,n-heptana:propanol=9:1, 1.3 mL/min),

tr = 4.68 min (minor), 10.64 min (major). M.p. 130413 (from n-pentane:ether = 4:1);
[a]p?% = -67.3 €= 1.00, CHC)); IR (ATR): 3358, 2157, 1992, 1664, 1546, 128662,21169,

1062, 939, 843, 749, 707, 671 ¢m'H NMR (300 MHz, CDCY): 6 =4.96 (br s, 1H),
7.20-7.31 (m, 2H), 7.40-7.65 (m, 8H) ppMC NMR (75 MHz, CDCJ): & = 81.7 (q,

J=28.8 Hz), 112.5, 119.7, 123.2 (7 286.7 Hz), 123.8, 124.3, 126.4, 126.9, 128.9.6,2
129.7, 134.0, 148.4, 155.8, 183.2 ppi# NMR (282 MHz, CDGJ): -73.1 ppm; MS (CI, 100
eV): m/z321 (M+H', 51%), 303 (100), 275 (47), 175 (12), 145 (93% (18), 89 (24); Calcd.
for C;7H11F303: C, 63.75; H, 3.46%. Found: C, 63.70; H, 3.33.
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3,3,3-Trifluoro-2-hydroxy-2-phenyl-1-(1H-pyrrol-2-yl)propan-1-one (3n) was purified by
flash  chromatography n{pentane:ether =4:1; (R 0.37 in
n-pentane:ether = 1:1) yielding an off-white oil @2&g, 85%). The

raw product was dissolved in hat-hexane-propanol (50:1),

layered with n-pentane and kept over night in the fridge. The
colourless cristals were filtered off and the solvevas removed
from mother liquor affording a yellowish oil (110g141%). Theee(93%) was determined by
HPLC on a chiral stationary phase (Daicel ABheptana:propanol =9:1, 1.3 mL/min),
tr=6.73min  (minor), 9.99 min (major). M.p. 108-1® (from n-pentane:
n-hexanei-propanol 500:50:1);cfp*® = +16.3 €= 1.00, CHC)); IR (ATR): 3346, 2112,
1623, 1542, 1453, 1425, 1375, 1272, 1214, 11620,11391, 1058, 1046, 1025, 943, 883,
853, 820, 758, 712, 691, 669, 658 tmH NMR (300 MHz, CDCJ): & = 5.32 (br s, 1H), 6.14
(td, 1H,J=4.1 Hz, 2.5 Hz), 6.54 (br s, 1H), 7.03 (ddd,, D 3.1 Hz, 2.5 Hz, 1.3 Hz),
7.35-7.41 (m, 3H), 7.51-7.57 (m, 2H), 9.67 (br k) bpm; **C NMR (75 MHz, CDC}):

5 =280.8 (q,J =28.4 Hz), 112.0, 122.2, 123.5 @ 286.6 Hz), 126.9, 127.0, 127.1, 128.7,
129.3, 135.5, 182.4 pprirF NMR (282 MHz, CDGJ): -72.6 ppm; MS (Cl, 100 eV)n/z270
(M+H", 98%), 252 (60), 224 (100), 175 (12), 94 (70);ddalfor GsH1oFsNO,: C, 58.00; H,
3.74; N, 5.20. Found: C, 57.93; H, 3.86; N, 5.17.
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6. NMR-Spectra and HPLC-Chromatogram of New Compounds
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Figure S1 *H-NMR spectrum (400 MHz, CD@)l of (9-2-perfluorophenyl-5-((tertbutyldiphenylsilyloxy)ethyl)-6, 7-dihydro-5H-pyrrolo[2,1-

c][1,2,4]triazol-2-ium tetrafluoroborat&y
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Figure S2 *C-NMR spectrum (400 MHz, CDg)lof (S)-2-perfluorophenyl-5-((tertbutyldiphenylsilyloxythyl)-6,7-dihydro-5H-pyrrolo[2,1-

c][1,2,4]triazol-2-ium tetrafluoroborat&y
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Figure S3'H-NMR spectrum (400 MHz, CDg)l of 3,3,3-trifluoro-1-(furan-2-yl)-2-hydroxy-2-phglpropan-1-one3a).
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Figure $4 *H-NMR spectrum (400 MHz, CD@)l of 3,3,3-trifluoro-1-(furan-2-yl)-2-hydroxy-2-phglpropan-1-one3a).
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Figure S5 HPLC chromatogram da; comparison of racemic and non-racemic (left); nacemic (right).
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Figure S7 **C-NMR spectrum (300 MHz, CDg)lof 3,3,3-trifluoro-1-(furan-2-yl)-2-hydroxy-2-(tbphen-2-yl)propan-1-onesg).
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Figure S8 HPLC chromatogram @b; comparison of racemic and non-racemic (left); necemic (right).
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Figure S10 **C-NMR spectrum (300 MHz, CDg)lof 3,3,3-trifluoro-1-(furan-2-yl)-2-hydroxy-2-(#ethoxyphenyl)propan-1-onad).
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Figure S12 *H-NMR spectrum (300 MHz, CD@)l of 2-(4-bromophenyl)-3,3,3-trifluoro-1-(furan-2)32-hydroxypropan-1-one3().
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Figure S13 **C-NMR spectrum (300 MHz, CDg)lof 2-(4-bromophenyl)-3,3,3-trifluoro-1-(furan-232-hydroxypropan-1-ones().
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Figure S14 HPLC chromatogram d&&d; comparison of racemic and non-racemic (left); nmcemic (right).
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Figure S15 *H-NMR spectrum (300 MHz, CD@)l of 2-(4-chlorophenyl)-3,3,3-trifluoro-1-(furan3d)-2-hydroxypropan-1-one3g).
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Figure S17 HPLC chromatogram de; comparison of racemic and non-racemic (left); nacemic (right).
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Figure S18 *H-NMR spectrum (300 MHz, CD@)l of 3,3,3-trifluoro-1-(furan-2-yl)-2-hydroxy-2-(@ifluoromethyl)phenyl)propan-1-on&fj.
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Figure S21 *H-NMR spectrum (400 MHz, CDg)l of 3,3,3-Trifluoro-1,2-di(furan-2-yl)-2-hydroxyppan-1-one3g).
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Figure S22 **C-NMR spectrum (400 MHz, CDg)lof 3,3,3-Trifluoro-1,2-di(furan-2-yl)-2-hydroxyppan-1-one3g).
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Figure S23 HPLC chromatogram dg; comparison of racemic and non-racemic (left); nacemic (right).
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Figure S24 'H-NMR spectrum (400 MHz, CD@)l of 2-(4-bromophenyl)-3,3,3-trifluoro-2-hydroxy{thiophen-2-yl)propan-1-on&if).
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Figure S25 **C-NMR spectrum (400 MHz, CDg)lof 2-(4-bromophenyl)-3,3,3-trifluoro-2-hydroxy{thiophen-2-yl)propan-1-onéi).
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Figure S26 HPLC chromatogram d&h; comparison of racemic and non-racemic (left); nacemic (right).
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Figure S27 *H-NMR spectrum (300 MHz, CD@)l of 3,3,3-trifluoro-2-hydroxy-1-(5-methylfuran-2)y2-phenylpropan-1-onesj).
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Figure S28 **C-NMR spectrum (300 MHz, CDg)lof 3,3,3-trifluoro-2-hydroxy-1-(5-methylfuran-2)y2-phenylpropan-1-ones{).
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Figure S29 HPLC chromatogram @i ; comparison of racemic and non-racemic (left); nacemic (right).
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Figure S30 *H-NMR spectrum (400 MHz, CD@)l of 1-(4,5-dimethylfuran-2-yl)-3,3,3-trifluoro-2yldroxy-2-phenylpropan-1-on&jj.
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Figure S31 **C-NMR spectrum (400 MHz, CDg)lof 1-(4,5-dimethylfuran-2-yl)-3,3,3-trifluoro-2yldroxy-2-phenylpropan-1-onéj).
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Figure S32 HPLC chromatogram d&j; comparison of racemic and non-racemic (left); necemic (right).
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Figure S33 *H-NMR spectrum (300 MHz, CDg)l of 1-(5-(4-chlorophenyl)furan-2-yl)-3,3,3-trifluo-2-hydroxy-2-phenylpropan-1-onak().
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Figure S34 **C-NMR spectrum (300 MHz, CDg)lof 1-(5-(4-chlorophenyl)furan-2-yl)-3,3,3-trifluo-2-hydroxy-2-phenylpropan-1-onak).
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Figure S35 HPLC chromatogram d&k; comparison of racemic and non-racemic (left);
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Figure S36 'H-NMR spectrum (400 MHz, CD@)l of 3,3,3-trifluoro-2-hydroxy-2-phenyl-1-(pyridi#-yl)propan-1-oned).
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Figure S37 **C-NMR spectrum (400 MHz, CDg)lof 3,3,3-trifluoro-2-hydroxy-2-phenyl-1-(pyridia-yl)propan-1-oned).
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Figure S38 HPLC chromatogram dl; comparison of racemic and non-racemic (left); nacemic (right).
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Figure S39 'H-NMR spectrum (300 MHz, CD@)l of 1-(benzofuran-2-yl)-3,3,3-trifluoro-2-hydrox3phenylpropan-1-onef).
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Figure $40 **C-NMR spectrum (300 MHz, CDg)lof 1-(benzofuran-2-yl)-3,3,3-trifluoro-2-hydroxd-phenylpropan-1-onein).
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Figure $41 HPLC chromatogram d&m; comparison of racemic and non-racemic (left); n@cemic (right).
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Figure $42 'H-NMR spectrum (300 MHz, CD@)l of 3,3,3-trifluoro-2-hydroxy-2-phenyl-1-(1H-pyrk@-yl)propan-1-one3n).
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Figure $43 **C-NMR spectrum (300 MHz, CDg)lof 3,3,3-trifluoro-2-hydroxy-2-phenyl-1-(1H-pyrfr@-yl)propan-1-one3n).
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Figure $44 HPLC chromatogram dn; comparison of racemic and non-racemic (left); nmcemic (right).
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