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General Methods

Unless stated otherwise, all reactions were carried out in flamedried glassware. All
solvents were purified and dried according to standard methods prior to use. Catalyst 1a-i
were prepared according to literature known procedure. All the thiols and enone 8a-d
were commercially available and used without further purification. Enone 8e and 8f were
prepared according to literature known procedures. 'H spectra were recorded on 500 MHz
in CDCl; and BC NMR spectra were recorded on 125 MHz in CDCl; using TMS or
residual protio solvent signals as internal standard. Data for '"H NMR are recorded as
follows: chemical shift (3, ppm), multiplicity (s = singlet, d = doublet, t = triplet, q =
quartet, m = multiplet or unresolved, coupling constant(s) in Hz, integration). Data for
3C NMR are reported in terms of chemical shift (5, ppm). IR spectra were recorded on a
FT-IR spectrometer and only major peaks were reported in cm™'. Highresolution mass
spectra (HRMS) were obtained by the ESI ionization sources. Melting point was
measured using commercial melting point apparatus. The enantioselectivity was
determined by chiral HPLC analysis using chiracel OD-H, OB-H, OJ-H and chiralpak
AD, AD-H, AS-H columns with a 200 UV-detector. Optical rotations were measured on
a commercial automatic polarimeter and reported as follows: [o] 'p (¢ = g/100 mL,

solvent).
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Experimental section

Preparation of chiral catalysts

Catalysts la,] lb,2 1c,l ld,2 le,3 1f,3 1g4, lh,4 and 1i° were prepared according to
literature known procedure.
1,1,1-trifluoro-N-((1S)-(6-methoxyquinolin-4-yl)((2S)-5-vinylquinuclidin-2-yl)meth-
yDmethanesulfonamide (1g)4: This compound was synthesized according to literature
known procedure. Yield: 46%; '"H NMR (500 MHz, CDCl;): & 1.24-1.25 (m, 1H), 1.39-
1.42 (m, 1H), 1.93-1.97 (m, 3H), 2.65 (bs, 1H), 3.17-3.64 (m, 5H), 3.98 (s, 3H), 5.04-
5.11 (m, 2H), 5.30-5.35 (m, 1H), 5.60-5.64 (m, 1H), 7.22 (d, J = 4.0 Hz, 1H), 7.39-7.48
(m, 1H), 8.03-8.18 (m, 2H), 8.79 (d, J = 5.0 Hz, 1H); °C NMR (125 MHz, CD;OD): &
24.0, 25.3, 28.2, 38.2, 41.7, 54.3, 55.8, 56.2, 65.3, 102.5, 117.3, 121.8, 123.3, 123.4,
124.3,129.5, 131.1, 131.4, 138.9, 144.8, 147.5 , 148.2, 148.3, 159.9 (excess peaks due to
C-F coupling); [oc]D23 = +22.0 (c 0.25, CHCl5)]; HRMS (ES+) calc. for C;1H»5F3N303S
[M+H]" :456.1569, found: 456.1566.
N-((1S)-(6-methoxyquinolin-4-yl)((2S)-5-vinylquinuclidin-2-yl)methyl)-3,5-bis(tri-
fluoromethyl)benzenesulfonamide (1h)4: Yield: 55%; "H NMR (500 MHz, CD;0OD): &
1.25-1.32 (m, 2H), 1.49-1.52 (m, 1H), 1.72-1.78 (m, 3H), 2.52 (bs, 1H), 2.94-2.97 (m,
2H), 3.37-3.49 (m, 2H), 4.00 (s, 3H), 5.02-5,10 (m, 2H), 5.22 (d, J =11.0 Hz, 1H), 5.82
(dd,J=17.0, 7.5 Hz, 1H), 7.35-7.43 (m, 3H), 7.65-7.79 (m, 4H), 8.45(d, J = 4.5 Hz, 1H);
BC NMR (125 MHz, CD;OD): § 25.8, 27.1, 28.6, 39.7, 41.7, 54.5, 55.7, 56.2, 61.9,
101.8, 115.7, 121.0, 122.7, 123.7, 124.9, 125.4, 127.5, 127.7, 129.4, 131.3, 132.1, 132.4,

141.1, 144.6, 145.7, 147.0, 147.0, 147.9, 160.0 (excess peaks due to C-F coupling); [OL]D25
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= +17.5 (¢ 1.0, CHCl3)]; HRMS (ES+) calc. for CagH,sFsN303S [M+H]" : 600.1756,
found: 600.1752.
2,3,4,5,6-pentafluoro-N-((1S)-(6-methoxyquinolin-4-yl)((2S)-5-vinylquinuclidin-2-
yhmethyl)benzamide (1i)>: This compound was synthesized according to literature
known procedure. Yield: 89%; "H NMR (500 MHz, CDCl;): & 1.02-1.06 (m, 1H), 1.24-
1.43-1.48 (m, 1H), 1.61-1.70 (m, 3H), 2.30 (bs, 1H), 2.65-2.78 (m, 2H), 2.94-3.15 (m,
3H), 3.24 (dd, J = 14.0, 10.5 Hz, 1H), 3.97 (s, 3H), 4.93-4.98 (m, 2H), 5.67-5.70 (m, 1H),
7.39-7.41 (m, 2H), 7.59 (bs, 1H), 8.04 (d, J = 9.5 Hz, 1H), 8.76 (d, J = 4.5 Hz, 1H); °C
NMR (125 MHz, CDs;0D): & 25.8, 27.3, 28.6, 39.7, 41.7, 54.5, 55.7, 56.2, 61.9, 101.8,
1159, 121.0, 122.7, 123.7, 124.9, 125.4, 127.5, 127.7, 129.4, 131.3, 132.1, 132.4, 141.1,
144.6, 145.7, 147.0, 147.9, 160.0, 172.0 (excess peaks due to C-F coupling); [(X]D23 = -
50.6 (c 0.5, CHCl3)]; HRMS (ES+) calc. for Co7HasFsN3;O, [M+H]" : 518.1868, found:
518.1863.
Synthesis of (E)-4,4-dimethyl-1-phenylpent-2-en-1-one (8¢)°

IM Potassium hydroxide (0.7 mmol) was added to a solution of acetophenone
(3.65 mmol) and pivalaldehyde (7.3 mmol) in methanol (17 mL) at 0 °C. The reaction
mixture was warmed to room temperature and stirred at this temperature until completion
of the reaction (TLC). Methanol was evaporated and the residue was suspended in water
(15 mL). The mixture was neutralized with 2M HCI (0.35 mL, 0.7 mmol) and extracted
with CH,Cl, thrice. The organic phase was dried over Na,SQOy, filtered and concentrated
under reduced pressure. The product was isolated by column chromatography.
Yield: 84%; "H NMR (500 MHz, CDCls): & 1.11 (s, 9H), 6.77 (d, J = 16.0 Hz, 1H), 7.02

(d, J=16.0 Hz, 1H), 7.44-7.47 (m, 2H), 7.53-7.54 (m, 1H), 7.90-7.92 (m, 2H); °C NMR
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(125 MHz, CDCL): 6 28.8, 34.3, 121.0, 128.4, 128.6, 132.6, 138.3, 159.7, 191.7; HRMS

(ES+) calc. for Ci3H;,0 [M+H]" : 189.1279, found: 189.1284.

Synthesis of (E)-1,5-diphenylpent-2-en-1-one (8f)’

To a solution of dihydro cinnamaldehyde (10 mmol) in dichloromethane at -78 C, was
added BF;.0Et; (6 mmol) dropwise. After 10 minutes Trimethyl-(1-phenyl-vinyloxy)-
silane (11 mmol) in dichloromethane was added dropwise. The reaction mixture was
stirred and allowed to warm to room temperature. The reaction was quenched by addition
of IN HCI. The organic layer was separated, washed with saturated brine and dried over
anhydrous Na;SO,. The organic layer was evaporated and filtered through silicagel. It
gave the mixture of alkene and B-hydroxyketone. A mixture of this aldol (10 mmol), p-
toluenesulfonic acid hydrate (12 mmol), and toluene (40 mL) was heated to 40 °C for 4
hours. After completion (judged by TLC), sodium sulfate was added to the reaction
mixture, filtered, and the solid residue was washed with toluene (50 mL). The solvent
was removed from the filtrate in vacuo and the crude product was purified by column
chromatography to give a, f-unsaturated ketone as crude yellow oil.

Yield: 65%; 'H NMR (500 MHz, CDCl;): & 2.62-2.66 (m, 2H), 2.85 (t, J = 7.5 Hz, 2H),
6.84-6.88 (m, 1H), 7.07 (td, J=15.5, 7.0 Hz, 1H), 7.20-7.22 (m, 3H), 7.27-7.32 (m, 2H),
7.43-7.46 (m, 2H), 7.52-7.56 (m, 1H), 7.86-7.88 (m, 2H); *C NMR (125 MHz, CDCl;):
d 34.5, 34.6, 126.3, 126.6, 127.9, 128.3, 128.5, 128.6, 132.7, 137.9, 140.9, 148.5, 190.9;

HRMS (ES+) calc. for C17H ;70 [M+H]+ :237.1279, found: 237.1286.
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General Procedure for the enantioselective organocatalytic Michael addition of
thiols with o, p-unsaturated ketones.

The thiol (0.6 mmol) was added to a mixture of enone (0.5 mmol) and the catalyst
le (50 ul 0.01 M stock solution in dry toluene, 0.0289 mg, 0.0005 mmol) in toluene (1.0
mL) at the required temperature. The reaction mixture was stirred and the progress of the
reaction was monitored by TLC. After the completion of the reaction, the reaction
mixture was concentrated in vacuum and the crude product was purified over silica gel by
column chromatography. The enantiomeric excess of the Michael adduct was determined
by chiral HPLC analysis.
(S)-3-(phenylthio)cyclohexanone (2a)*: This compound was obtained in >99% yield
and 94% ee. The optical purity was determined by HPLC on chiralpak AD column [n-
hexane/2-propanol 98:2]; flow rate 1 mL/min; A = 254 nm; tg(major) = 13.85 min (S),
tg(minor) = 17.98 min (R); [a]p> = —85.2 (¢ 1.0, CHCL) [lit.® (S) ee = 78%; [a]p> = —
68.7 (¢ 1. 1, CHCL3)]; '"H NMR (500 MHz, CDCls): & 1.66-1.77 (m, 2H), 2.11-2.16 (m,
2H), 2.26-2.39 (m, 3H), 2.66-2.69 (m, 1H), 3.39-3.42 (m, 1H), 7.26-7.35 (m, 3H), 7.41-
7.42(m, 2H); *C NMR (125 MHz, CDCls): & 24.0, 31.2, 40.8, 46.1, 46.7, 127.7, 129.0,
132.9, 133.2, 208.7; IR (NacCl cell, CH,Cl,, cm'l): 2943, 1712. HRMS (ES+) calc. for
C12H;50S [M+H]" : 207.0844, found: 207.0845.
(S)-3-(o-tolylthio)cyclohexanone (2b)*: This compound was obtained in >99% yield and
95% ee. The optical purity was determined by HPLC on chiralpak AS-H column [n-
hexane/2-propanol 95:5]; flow rate 1 mL/min; A = 254 nm; tr(major) = 8.14 min (S),
tg(minor) = 11.46 min (R); [a]p> = —102.5 (¢ 1.0, CHCls); '"H NMR (500 MHz, CDCl5):

5 1.68-1.77 (m, 2H), 2.12-2.14 (m, 2H), 2.28-2.41 (m, 6H), 2.66 (d, J = 13.0 Hz, 1H),
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3.38-3.40 (m, 1H), 7.12-7.27 (m, 3H), 7.35-7.37 (m, 1H); *C NMR (125 MHz, CDCl;):
0 20.9, 24.2, 31.4, 41.0, 45.6, 47.8, 126.5, 127.8, 130.6, 132.7, 133.3, 140.6, 208.9; IR
(NaCl cell, CH,Cl,, cm™): 2941, 1713. HRMS (ES+) calc. for Ci3H;0S [M+H]™ :
221.1000, found: 221.1005.

(S)-3-(p-tolylthio)cyclohexanone (2¢)*: This compound was obtained in >99% yield and
92% ee. The optical purity was determined by HPLC on chiralpak AD column [n-
hexane/2-propanol 95:1]; flow rate 1 mL/min; A = 254 nm; tg(major) = 8.62 min (S),
tp(minor) = 10.64 min (R); [a]p> =—79.9 (¢ 1.0, CHCl;); 'H NMR (500 MHz, CDCl3): &
1.64-1.72 (m, 2H), 2.08-2.13 (m, 2H), 2.14 (s, 3H), 2.25-2.35 (m, 3H), 2.61-2.65 (m,
1H), 3.28-3.34 (m, 1H), 7.10 (d, J = 8.3 Hz, 2H), 7.30 (d, J = 7.9 Hz, 2H); *C NMR (100
MHz, CDCls): 6 20.0, 23.9, 31.1, 40.7, 46.3, 47.7, 129.0, 129.7, 133.8, 138.0, 208.8; IR
(NaCl cell, CH,Cl,, cm™): 2941, 1713. HRMS (ES+) calc. for C;3H;0S [M+H]" :
221.1000, found: 221.1009.

(S)-3-(2,4-dimethylphenylthio)cyclohexanone (2d): This compound was obtained in
>99% yield and 88% ee. The optical purity was determined by HPLC on chiralpak AS-H
column [n-hexane/2-propanol 95:5]; flow rate 1 mL/min; A = 254 nm; tg(major) = 7.40
min (S), tr(minor) = 13.77 min (R); [a]p> = —72.7 (¢ 1.0, CHCLs); '"H NMR (500 MHz,
CDCl): 6 1.66-1.77 (m, 2H), 2.09-2.14 (m, 2H), 2.29-2.39 (m, 9H), 2.61-2.65 (m, 1H),
3.28-3.34 (m, 1H), 6.95 (d, J = 8.0 Hz, 1H), 7.04 (s, 1H), 7.29 (d, J = 7.5 Hz, 1H); °C
NMR (125 MHz, CDCl3): 6 20.9, 21.1, 24.2, 31.4, 41.0, 46.1, 47.8, 127.3, 128.8, 131.5,
134.5, 138.2, 141.1, 209.1; IR (NaCl cell, CH,Cl,, cm™): 2959, 1714. HRMS (ES+) calc.

for C;4H90OS [MJrH]+ :235.1157, found: 235.1158.
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(S)-3-(2,6-dimethylphenylthio)cyclohexanone (2¢): This compound was obtained in
>99% yield and 99% ee. The optical purity was determined by HPLC on chiralpak AD
column [n-hexane/2-propanol 95:5]; flow rate 1 mL/min; A = 254 nm; tr(minor) = 6.81
min (R), tg(major) = 8.30 min (S); [oc]D25 =-103.5 (c 1.0, CHCl3); 'H NMR (500 MHz,
CDCl): 6 1.62-1.67 (m, 1H), 1.74-1.81 (m, 1H), 2.04-2.14 (m, 2H), 2.29-2.41 (m, 3H),
2.55 (s, 6H), 2.55-2.59 (m, 1H), 3.15-3.20 (m, 1H), 7.09-7.14 (m, 3H); °C NMR (125
MHz, CDCl3): & 22.2, 24.3, 31.7, 40.9, 46.3, 47.9, 128.2, 128.5, 131.5, 143.3, 208.9;
IR(KBr pellet, cm™) 2958, 1715; m.p = 80 °C. HRMS (ES+) calc. for C14H;900S [M+H]"
:235.1157, found: 235.1159.

(S)-3-(2-ethylphenylthio)cyclohexanone (2f): This compound was obtained in >99%
yield and 90% ee. The optical purity was determined by HPLC on chiralpak AS-H
column [n-hexane/2-propanol 95:5]; flow rate 1 mL/min; A = 254 nm; tg(major) = 7.55
min (S), tr(minor) = 11.47 min (R); [a]p> = —76.9 (¢ 1.0, CHCLs); '"H NMR (500 MHz,
CDCl3): 6 1.19 (t, J = 7.5 Hz, 3H), 1.58-1.80 (m, 2H), 2.11-2.16 (m, 2H), 2.28-2.41 (m,
3H), 2.66 (dd, J = 15.0, 5.0 Hz, 1H), 2.82 (q, J = 7.5, 2H), 3.38-3.43 (m, 1H), 7.12-7.16
(m, 1H), 7.19-7.25 (m, 2H), 7.39 (d, J = 8.0 Hz, 1H); °C NMR (125 MHz, CDCL): &
15.4, 24.2, 27.3, 31.4, 41.0, 46.2, 47.8, 126.5, 128.0, 129.1, 132.1, 133.5, 146.5, 208.9;
IR (NaCl cell, CH,Cl,, cm™): 2962, 1714. HRMS (ES+) calc. for C4Hs0S [M+H]" :
235.1157, found: 235.1155.

(S)-3-(naphthalen-2-ylthio)cyclohexanone (2g)’: This compound was obtained in 97%
yield and 93% ee. The optical purity was determined by HPLC on chiralpak AD-H
column [n-hexane/2-propanol 99:1]; flow rate 1 mL/min; A = 254 nm; tr(major) = 21.40

min (S), tg(minor) = 29.34 min (R); [o]p> = -78.9 (¢ 1.0, CHCLs); '"H NMR (500 MHz,
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CDCl): &6 1.68-1.81 (m, 2H), 2.11-2.20 (m, 2H), 2.29-2.44 (m, 3H), 2.70-2.74 (m, 1H),
3.50-3.56 (m, 1H), 7.46-7.50 (m, 3H), 7.76-7.90 (m, 4H); >*C NMR (100 MHz, CDCl;):
S 23.9, 31.3, 40.8, 46.1, 47.7, 126.4, 126.6, 127.4, 127.6, 128.6, 130.2, 130.4, 132.1,
132.5, 133.6, 208.4; IR (KBr pellet, cm'l): 2933, 1704; m.p = 58 °C. HRMS (ES+) calc.
for C16H;70S [M+H]" : 257.1000, found: 257.1004.
(S)-3-(4-tert-butylphenylthio)cyclohexanone (2h)*: This compound was obtained in
>99% yield and 92% ee. The optical purity was determined by HPLC on chiralpak AD
column [n-hexane/2-propanol 98:2]; flow rate 1 mL/min; A = 254 nm; tg(major) = 9.55
min (S), tg(minor) = 12.83 min (R); [OL]D25 =-59.3 (c 1.0, CHCL;); '"H NMR (500 MHz,
CDCl): 6 1.30 (s, 9H), 1.67-1.75 (m, 2H), 2.11-2.14 (m, 2H), 2.27-2.38 (m, 3H), 2.64-
2.67 (m, 1H), 2.32-2.35 (m, 1H), 7.31-7.36 (m, 4H), °C NMR (125 MHz, CDCl): &
24.2,31.3,31.4, 34.5, 40.9, 46.4, 47.9, 126.2, 129.3, 133.6, 151.3, 209.1; IR (NaCl cell,
CH,Cl,, cm™): 2959, 1713. HRMS (ES+) calc. for C¢H30S [M+H]" : 263.1470, found:
263.1472.

(S)-3-(2-methoxyphenylthio)cyclohexanone(2i)’: This compound was obtained in
>99% yield and 97% ee. The optical purity was determined by HPLC on chiralcel OB-H
column [n-hexane/2-propanol 99:1]; flow rate 1 mL/min; A = 254 nm; tr(major) = 61.60
min (S), tr(minor) = 71.50 min (R); [a]p> = -99.7 (¢ 1.0, CHCL;); '"H NMR (500 MHz,
CDCl3): 6 1.57-1.74 (m, 2H), 2.10-2.15 (m, 2H), 2.27-2.38 (m, 3H), 2.63 (dd, J = 14.5,
4.5 Hz, 1H), 3.52-3.57 (m, 1H), 3.88 (s, 3H), 6.87-6.91 (m, 2H), 7.25-7.29 (m, 1H), 7.36-
7.38 (m, 1H); °C NMR (125 MHz, CDCL): § 24.1, 31.1, 40.9, 43.9, 47.7, 55.7, 110.9,
120.7, 120.9, 129.4, 134.6, 159.1, 209.1; IR (NaCl cell, CH,Cl,, cm™): 2921, 1710.

HRMS (ES+) calc. for C13H;70,S [M+H]" : 237.0949, found: 237.0948.
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(S)-3-(4-methoxyphenylthio)cyclohexanone (2j)’: This compound was obtained in
>99% yield and >99% ee. The optical purity was determined by HPLC on chiralpak AS-
H column [n-hexane/2-propanol 95:5]; flow rate 1 mL/min; A = 254 nm; tr(major) =
18.39 min (S), tg(minor) = 37.94 min (R); [a]p> = —61.3 (c 1.0, CHCI;); "H NMR (500
MHz, CDCls): 8 1.64-1.67 (m, 2H), 2.09-2.11 (m, 2H), 2.26-2.32 (m, 3H), 2.59- 2.62 (m,
1H), 3.22-3.24 (m, 1H), 3.79 (s, 3H), 6.82-6.85 (m, 2H), 6.36-6.39 (m, 2H); °C NMR
(125 MHz, CDCl3): 6 24.2, 31.3, 40.9,47.1, 47.9, 55.4, 114.7, 122.9, 136.6, 160.1, 209.2;
IR (NaCl cell, CH,Cl,, cm™): 2941, 1712. HRMS (ES+) calc. for C;3H;;,0,S [M+H]" :
237.0949, found: 237.0947.

(S)-3-(2-fluorophenylthio)cyclohexanone (2k): This compound was obtained in >99%
yield and 90% ee. The optical purity was determined by HPLC on chiralpak AS-H
column [n-hexane/2-propanol 95:5]; flow rate 1 mL/min; A = 254 nm; tg(major) = 9.98
min (S), tg(minor) = 16.53 min (R); [OL]D25 =—68.3 (c 1.0, CHCL;); '"H NMR (500 MHz,
CDCl): 6 1.58-1.73 (m, 2H), 2.10-2.14 (m, 2H), 2.29-2.38 (m, 3H), 2.64 (dd, J = 15.0,
5.0 Hz, 1H), 3.46-3.51 (m, 1H), 7.06-7.11 (m, 2H), 7.28-7.31 (m, 1H), 7.41-7.45 (m, 1H);
BC NMR (125 MHz, CDCls): § 24.0, 31.3, 40.9, 45.4,47.9, 116.1 (d, J = 22.5 Hz), 119.7
(d, J=17.5 Hz) ,124.6 (d, J = 7.8 Hz), 130.4 (d, J = 8.8 Hz), 136.2, 162.8 (d, J = 246.2
Hz), 208.6 (excess peaks due to C-F coupling); IR (NaCl cell, CH,Cl,, cm™): 2944, 1713.
HRMS (ES+) calc. for C,H4FOS [M+H]" : 225.0749, found: 225.0745.
(S)-3-(4-fluorophenylthio)cyclohexanone (21): This compound was obtained in >99%
yield and 91% ee. The optical purity was determined by HPLC on chiralpak AS-H
column [n-hexane/2-propanol 95:5]; flow rate 11 mL/min; A = 254 nm; tr(major) = 9.64

min (S), tr(minor) = 24.54 min (R); [a]p> = —65.6 (¢ 1.0, CHCl;);'"H NMR (500 MHz,
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CDCl3): 6 1.66-1.71 (m, 2H), 2.10-2.15 (m, 2H), 2.28-2.35 (m, 3H), 2.62 (dd, J = 14.0,
4.0 Hz, 1H), 3.31 (m, 1H), 6.99-7.03 (m, 2H), 7.40-7.43 (m, 2H); C NMR (125 MHz,
CDCl): 6 24.1, 31.2, 40.9, 46.9, 47.8, 116.2 (d, J = 21.3 Hz), 127.9, 136.2 (d, J = 8.8
Hz), 162.9 (d, J = 246.3 Hz), 208.7 (excess peaks due to C-F coupling); IR (NaCl cell,
CH,Cly, cm™): 2923, 1713. HRMS (ES+) calc. for C;H,FOS [M+H]" : 225.0749,
found: 225.0747.

(S)-3-(2,4-difluorophenylthio)cyclohexanone (2m): This compound was obtained in
>99% yield and 85% ee. The optical purity was determined by HPLC on chiralpak AS-H
column [n-hexane/2-propanol 95:5]; flow rate 1 mL/min; A = 254 nm; tg(major) = 8.82
min (S), tg(minor) = 19.60 min (R); [a]p>> = —68.4 (¢ 1.0, CHCL;);'"H NMR (500 MHz,
CDCl3): 6 1.63-1.72 (m, 2H), 2.06-2.14 (m, 2H), 2.24-2.35 (m, 3H), 2.58-2.62 (m, 1H),
3.35-3.41 (m, 1H), 6.82-6.87 (m, 2H), 7.40-7.45 (m, 1H); >C NMR (125 MHz, CDCl;):
S 23.8, 31.1, 40.7, 45.8, 47.6, 104.4, 104.7, 104.9, 111.8, 111.9, 112.0, 112.0, 114.8,
115.0, 137.8, 137.9, 162.2, 162.3, 162.4, 162.5, 164.2, 164.3, 164.4, 164.8, 208.3 (excess
peaks due to C-F coupling); IR (NaCl cell, CH,CI, cm™): 2929, 1713. HRMS (ES+)
calc. for Cj,H3F,0S [M+H]" : 243.0655, found: 243.0659.
(S)-3-(2-chlorophenylthio)cyclohexanone (2n): This compound was obtained in >99%
yield and 91% ee. The optical purity was determined by HPLC on chiralpak AS-H
column [n-hexane/2-propanol 99:1]; flow rate 1 mL/min; A = 254 nm; tr(major) = 17.64
min (S), tr(minor) = 24.95 min (R); [a]p> = —70.4 (¢ 1.0, CHCLs); '"H NMR (500 MHz,
CDCl3): 6 1.58-1.81 (m, 2H), 2.12-2.17 (m, 2H), 2.30-2.44 (m, 3H), 2.68 (dd, J = 14.5,
3.0 Hz, 1H), 3.55-3.59 (m, 1H), 7.19-7.22 (m, 2H), 7.40-7.43 (m, 2H); *C NMR (125

MHz, CDCl3): 6 24.2, 31.1, 40.9, 44.9, 47.6, 127.3, 128.8, 130.3, 132.6, 133.8, 137.0,
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208.4; IR (NaCl cell, CH,Cl,, cm™): 2943, 1713. HRMS (ES+) calc. for C;,H4ClOS
[M+H]" : 241.0454, found: 241.0456.

(S)-3-(4-chlorophenylthio)cyclohexanone (20)*: This compound was obtained in >99%
yield and 92% ee. The optical purity was determined by HPLC on chiralpak AD column
[n-hexane/2-propanol 99:1]; flow rate 0.5 mL/min; A = 254 nm; tg(major) = 43.20 min
(S), tr(minor) = 51.99 min (R); [a]p> = —=79.0 (¢ 1.0, CHCly); '"H NMR (500 MHz,
CDCl3): & 1.65-1.73 (m, 2H), 2.07-2.14(m, 2H), 2.25-2.35 (m, 3H), 2.62-2.66 (m, 1H),
3.35-3.40 (m, 1H), 7.26 (d, J = 13.4 Hz, 2H), 7.32 (d, J = 13.0 Hz, 2H); "*C NMR (100
MHz, CDCls): 6 23.8, 31.1, 40.7, 46.2, 47.5, 129.1, 131.5, 134.0, 134.4, 208.1; IR (KBr
pellet, cm™): 2954, 1704; m.p = 76 °C. HRMS (ES+) calc. for C,H,4Cl0S [M+H]" :
241.0454, found: 241.0457.

(S)-3-(2-bromophenylthio)cyclohexanone (2p): This compound was obtained in 95%
yield and 90% ee. The optical purity was determined by HPLC on chiralpak AD column
[n-hexane/2-propanol 99:1]; flow rate 0.5 mL/min; A = 254 nm; tg(minor) = 45.28 min
(R), tr(major) = 49.57 min (S); [a]p> = —117.5 (¢ 1.0, CHCl;); '"H NMR (500 MHz,
CDCl;3): 6 1.68-1.83 (m, 2H), 2.12-2.19 (m, 2H), 2.31-2.45 (m, 3H), 2.68-2.72 (m, 1H),
3.54-3.60 (m, 1H), 7.09-7.12 (m, 1H), 7.24-7.27 (m, 1H), 7.40-7.42 (m, 1H), 7.58-7.60
(m, 1H); ®C NMR (125 MHz, CDCls): & 24.1, 30.9, 40.8, 45.1, 47.4, 127.3, 127.8, 128.6,
133.2, 133.4, 133.6, 208.3; IR (NaCl cell, CH,Cl,, cm™): 2940, 1712. HRMS (ES+) calc.
for C1,H;4BrOS [M+H]" : 284.9949, found: 284.9946.
(S)-3-(4-bromophenylthio)cyclohexanone (2q): This compound was obtained in 97%
yield and 89% ee. The optical purity was determined by HPLC on chiralpak AS-H

column [n-hexane/2-propanol 95:1]; flow rate 1 mL/min; A = 254 nm; tr(major) = 11.01
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min (S), tg(minor) = 18.37 min (R); [OL]D25 =—67.7 (c 1.0, CHCL;); '"H NMR (500 MHz,
CDCl3): 6 1.68-1.73 (m, 2H), 2.11-2.14 (m, 2H), 2.27-2.37 (m, 3H), 2.65 (dd, J = 14.5,
4.5 Hz, 1H), 3.37-3.41(m, 1H), 7.25-7.28 (m, 2H), 7.42-7.44 (m, 2H); C NMR (125
MHz, CDCl;): & 24.0, 31.2, 40.9, 46.3, 47.7, 122.2, 132.3, 134.8, 137.0, 208.5; IR (KBr
pellet, cm™): 2953, 1704; m.p = 90 °C. HRMS (ES+) calc. for Cj,H4BrOS [M+H]" :
284.9949, found: 284.9948.

(R)-4,4-dimethyl-3-(phenylthio)cyclohexanone (3a)'’: This compound was obtained in
>99% yield and 92% ee. The optical purity was determined by HPLC on chiralpak AD
column [n-hexane/2-propanol 95:5]; flow rate 1 mL/min; A = 254 nm; tr(minor) = 23.34
min (S), tr(major) = 28.41 min (R); [oc]D25 =-108.3 (c 1.0, CHCls); '"H NMR (500 MHz,
CDCl3): 8 1.15 (s, 3H), 1.24 (s, 3H), 1.60-1.66 (m, 1H), 1.86-1.90 (m, 1H), 2.27-2.31 (m,
1H), 2.41-2.48 (m, 1H), 2.54-2.64 (m, 2H), 3.15-3.18 (m, 1H), 7.21-7.23 (m, 4H), 7.38-
7.40 (m, 1H); *C NMR (125 MHz, CDCls): & 21.1, 29.1, 34.7, 37.9, 38.7, 45.5, 57.7,
127.5, 129.2, 132.8, 134.6, 209.1; IR (KBr pellet, cm'l): 2953, 2925, 1706; m.p = 78 °C.
HRMS (ES+) calc. for C14H90S [M+H]" : 235.1157, found: 235.1159.
(R)-4,4-dimethyl-3-(naphthalen-2-ylthio)cyclohexanone (3b)’: This compound was
obtained in 96% yield and 91% ee. The optical purity was determined by HPLC on
chiralpak AD-H column [n-hexane/2-propanol 99:1]; flow rate 1 mL/min; A = 254 nm;
tg(minor) = 13.44 min (S), tr(major) = 15.77 min (R); [a]p> = -81.2 (¢ 1.0, CHCLs); 'H
NMR (500 MHz, CDCls): 6 1.25 (s, 3H), 1.30 (s, 3H), 1.63-1.69 (m, 1H), 1.89-1.93 (m,
1H), 2.29-2.32 (m, 1H), 2.43-2.50 (m, 1H), 2.56-2.68 (m 2H), 3.29 (dd, J =11.0, 5.0 Hz,
1H), 7.44-7.49 (m, 3H), 7.74-7.87 (m, 4H); *C NMR (125 MHz, CDCl5): & 21.0, 29.1,

34.7,37.8, 38.6,45.3, 57.4, 126.2, 126.5, 127.3, 127.6, 128.7, 129.7, 131.3, 131.8, 132.3,
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133.6, 208.9; IR (KBr pellet, cm'l) 2962, 2922, 1706. HRMS (ES+) calc. for C;gH,,0S
[M+H]" : 285.1313, found: 285.1316.

(R)-4,4-dimethyl-3-(0-tolylthio)cyclohexanone (3¢): This compound was obtained in
96% yield and 90% ee. The optical purity was determined by HPLC on chiralpak AS-H
column [n-hexane/2-propanol 95:5]; flow rate 1 mL/min; A = 254 nm; tr(minor) = 8.64
min (S), tg(major) = 9.36 min (R); [a]p> = —108.3 (¢ 0.25, CHCl3); '"H NMR (500 MHz,
CDCls): 6 1.25 (s, 3H), 1.28 (s, 3H), 1.64 (dt, J = 10.0, 5.0 Hz, 1H), 1.86-1.93 (m, 1H),
2.30 (td, J=15.3, 5.0 Hz, 1H), 2.38-2.51 (m, 4H), 2.53-2.60 (m, 2H), 3.13 ( dd, J = 10.5,
5.5 Hz, 1H), 7.11-7.25 (m, 3H), 7.37 (d, J = 7.0 Hz, 1H); °C NMR (125 MHz, CDCl): &
21.0, 21.3, 29.0, 34.7, 37.9, 38.7, 45.3, 56.7, 126.7, 127.7, 130.6, 133.4, 133.5, 140.6,
209.2; IR (NaCl cell, CH,Cl,, cm'l): 3009, 2958, 1704. HRMS (ES+) calc. for C;sH,,0S
[M+H]" : 249.1313, found: 249.1315.

(R)-4,4-dimethyl-3-(p-tolylthio)cyclohexanone (3d): This compound was obtained in
>99% yield and >99% ee. The optical purity was determined by HPLC on chiralcel OB-
H column [n-hexane/2-propanol 95:5]; flow rate 1 mL/min; A = 254 nm; tg(major) = 6.11
min (R), tg(minor) = 10.08 min (S); [a]p> =—-99.7 (¢ 1.0, CHCL;); 'H NMR (500 MHz,
CDCls): 6 1.20 (s, 3H), 1.26 (s, 3H), 1.61 (dt, J = 12.5, 5.0 Hz, 1H), 1.85-1.90 (m, 1H),
2.25-2.30 (m, 1H), 2.31 (s, 3H), 2.40-2.61 (m, 3H), 3.08 (dd, J = 15.0, 5.0 Hz, 1H), 7.08
(d, J = 8.0 Hz, 2H), 7.29 (d, J = 8.0 Hz, 2H); >C NMR (125 MHz, CDCl3): § 21.1, 21.2,
29.1,34.7,37.9, 38.7, 45.4, 58.2, 129.9, 131.8, 133.5, 137.7,209.3; IR (KBr pellet, cm
1: 3020, 2949, 1705; m.p = 76 °C. HRMS (ES+) calc. for C;sH,;0S [M+H]" : 249.1313,

found: 249.1317.
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(R)-3-(2-methoxyphenylthio)-4,4-dimethylcyclohexanone (3e): This compound was
obtained in 94% yield and 97% ee. The optical purity was determined by HPLC on
chiralpak AS-H column [n-hexane/2-propanol 95:5]; flow rate 1 mL/min; A = 254 nm;
tg(minor) = 11.76 min (S), tg(major) = 14.95 min (R); [o]p> = —143.1 (c 1.0, CHCL;); 'H
NMR (500 MHz, CDCl3): & 1.22 (s, 3H), 1.25 (s, 3H), 1.59-1.65 (m, 1H), 1.85-1.89 (m,
1H), 226-2.29 (m,1H), 2.40-2.60 (m, 3H), 3.23 (dd, J = 10.0, 5.0 Hz, 1H), 3.86 (s, 3H),
6.83-6.89 (m, 2H), 7.22-7.24 (m, 1H), 7.34-7.36 (m, 1H); °C NMR (125 MHz, CDCl;):
5 20.6, 28.9, 34.6, 37.9, 38.8, 45.3, 54.8, 55.7, 110.9, 121.0, 121.9, 129.2, 134.3, 158.9,
209.6; IR (KBr pellet, cm™) 3071, 3007, 1707; m.p = 95 °C.; HRMS (ES+) calc. for
Ci5H2,0,S [M+H]" : 265.1262, found: 265.1262.
(R)-3-(4-methoxyphenylthio)-4,4-dimethylcyclohexanone (3f): This compound was
obtained in 98% yield and 90% ee. The optical purity was determined by HPLC on
chiralpak AD column [n-hexane/2-propanol 95:5]; flow rate 1 mL/min; A = 254 nm;
tg(minor) = 11.47 min (S), tr(major) = 16.04 min (R); [a]p> = —65.4 (c 1.0, CHCL;); 'H
NMR (500 MHz, CDCl3): & 1.19 (s, 3H), 1.26 (s, 3H), 1.59 (dt, J = 13.0, 5.0 Hz, 1H),
1.84-1.89 (m, 1H), 2.25-2.29 (m, 1H), 2.39-2.57 (m, 3H), 2.98 (dd, J = 11.0, 5.0 Hz, 1H),
3.81 (s, 3H), 6.81 (d, J = 9.0 Hz, 2H), 7.35 (d, J = 9.0 Hz, 2H); °C NMR (125 MHz,
CDCl): 6 21.0,29.2, 31.3, 34.6, 37.9, 38.8, 45.6, 57.9, 126.2, 130.9, 133.0, 150.9, 209.4;
IR (NaCl cell, CH,Cl,, cm'l): 2923, 1591; HRMS (ES+) calc. for CisH;,0,S [MJrH]+ :
265.1262, found: 265.1267.

(R)-3-(4-chlorophenylthio)-4,4-dimethylcyclohexanone (3g): This compound was
obtained in >99% yield and 91% ee. The optical purity was determined by HPLC on

chiralcel OB-H column [n-hexane/2-propanol 98:2]; flow rate 1 mL/min; A = 254 nm;
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tg(major) = 11.89 min (R), tg(minor) = 15.10 min (S); [a]p> = —78.6 (¢ 1.0, CHCL;); 'H
NMR (500 MHz, CDCls): 6 1.20 (s, 3H), 1.25 (s, 3H), 1.63 (dt, J = 15.0, 4.5 Hz, 1H),
1.86-1.96 (m, 1H), 2.27-2.32 (m, 1H), 2.41-2.49 (m, 1H), 2.52-2.61 (m, 2H), 312 (ddd, J
=10.0, 5.0, 1.5 Hz, 1H), 7.25 (dd, J = 8.5, 2.0 Hz, 2H), 7.32 (dd, J = 8.5, 2.0 Hz, 2H);
BC NMR (125 MHz, CDClL3): §21.2, 29.1, 34.8, 37.9, 38.6, 45.3, 58.0, 129.4, 133.2,
133.8, 134.1, 208.8; IR (KBr pellet, cm'l): 2972, 2859, 1706; m.p =98 °C.; HRMS (ES+)
calc. for C;4H;7C10SNa [M+Na]" : 291.0586, found: 291.0587.
(R)-3-(4-tert-butylphenylthio)-4,4-dimethylcyclohexanone (3h): This compound was
obtained in 92% yield and 91% ee. The optical purity was determined by HPLC on
chiralpak AS-H column [n-hexane/2-propanol 90:10]; flow rate 0.7 mL/min; A = 220 nm;
tg(minor) = 7.12 min (S), tg(major) = 12.84 min (R); [a]p> = —57.0 (¢ 1.0, CHCL3); 'H
NMR (500 MHz, CDCls): 6 1.21 (s, 3H), 1.29 (bs, 12H), 1.59-1.66 (m, 1H), 1.87-1.91
(m, 1H), 2.27-2.32 (m, 1H), 2.42-2.43 (m, 1H), 2.52-2.64 (m, 2H), 3.10 (dd, J=10.5, 4.5
Hz, 1H), 7.29-7.34 (m, 4H); *C NMR (125 MHz, CDCl5): & 21.0, 27.8, 29.2, 31.3, 34.5,
37.9, 38.8, 45.6, 57.9, 126.2, 133.1, 150.9, 169.9, 209.4; IR (NaCl cell, CH,Cl,, cm™):
2961, 1715. HRMS (ES+) calc. for C;sHysOSNa [M+Na]" : 313.1602, found: 313.1600.
(S)-3-(phenylthio)cyclopentanone (4a)'’: This compound was obtained in >99% yield
and 80% ee. The optical purity was determined by HPLC on chiralcel OB-H column [n-
hexane/2-propanol 95:5]; flow rate 1 mL/min; A = 254 nm; tg(major) = 20.15 min (S),
tg(minor) = 25.77 min (R); [a]p> = +7.4 (¢ 1.0, CHCL); [lit.} (S) ee = 21%; [a]p™ = +1.8
(c 1. 3, CHCl3)] 'TH NMR (500 MHz, CDCl3): & 1.97-2.04 (m, 1H), 2.18-2.27 (m, 2H),
2.30-2.37 (m, 1H), 2.43-2.50 (m, 1H), 2.59 (dd, J = 18.5, 7.0 Hz, 1H), 3.86-3.91 (m, 1H),

7.19-7.40 (m, 5H); °C NMR (125 MHz, CDCLy): & 29.4, 36.9, 43.5, 45.3, 127.5, 129.2,
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132.1, 134.3, 216.5; IR (NaCl cell, CH,Cl,, cm™): 2923, 1742. HRMS (ES+) calc. for
C11H;30S [M+H]" : 193.0687, found: 193.0689.

(S)-3-(0-tolylthio)cyclopentanone (4b): This compound was obtained in 98% yield and
90% ee. The optical purity was determined by HPLC on chiralpak AS-H column [n-
hexane/2-propanol 95:5]; flow rate 1 mL/min; A = 254 nm; tg(minor) = 8.64 min (R),
tg(major) = 9.36 min (S); [a]p> = +16.9 (¢ 1.0, CHCl3);'"H NMR (500 MHz, CDCls): &
2.00-2.06 (m, 1H), 2.19-2.27 (m, 2H), 2.30-2.37 (m, 1H), 2.39 (s, 3H), 2.47-2.53 (m,
1H), 2.60 (dd, J=18.5, 7.0 Hz, 1H), 3.86-3.91 (m, 1H), 7.15-7.21 (m, 3H), 7.33-7.35 (m,
1H); °C NMR (125 MHz, CDCl;): & 20.8, 29.3, 36.7, 42.6, 45.3, 126.6, 127.3, 130.6,
131.6, 133.5, 139.6, 216.7; IR (NaCl cell, CH2CI2, cm™): 2919, 1743.; HRMS (ES+)
calc. for C1;H;40SNa [M+Na]" : 229.0663, found: 229.0667.
(S)-3-(2-methoxyphenylthio)cyclopentanone (4c): This compound was obtained in
98% yield and 88% ee. The optical purity was determined by HPLC on chiralcel OB-H
column [n-hexane/2-propanol 95:5]; flow rate 1 mL/min; A = 254 nm; tg(major) = 33.25
min (S), tr(minor) = 41.07 min (R); [o]p> = +18.3 (c 1.0, CHCL;); '"H NMR (500 MHz,
CDCl;3): 6 1.98-2.01 (m, 1H), 2.18-2.30 (m, 3H), 2.46-2.50 (m, 1H), 2.56 (dd, J = 19.0,
7.5 Hz, 1H), 3.87 (s, 3H), 3.98-4.00 (m, 1H), 6.86-6.92 (m, 2H), 7.24-7.28 (m, 1H), 7.33-
7.35 (m, 1H); °C NMR (125 MHz, CDCls): & 29.3, 36.8, 41.6, 45.3, 55.9, 110.9, 121.1,
1222, 129.2, 133.4, 158.8, 216.9; IR (NaCl cell, CH,Cl,, cm™): 2932, 1742.; HRMS
(ES+) calc. for C;,H;40,SNa [M+Na]" : 245.0612, found: 245.0613.
(S)-3-(phenylthio)cycloheptanone (5a)*: This compound was obtained in 98% yield
and 92% ee. The optical purity was determined by HPLC on chiralpak AS-H column [n-

hexane/2-propanol 98:2]; flow rate 1 mL/min; A = 254 nm; tg(minor) = 10.08 min (R),
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tg(major) = 12.45 min (S); [a]p® = —35.9 (¢ 1.0, CHCl;); 'H NMR (500 MHz, CDCls):
5 1.47-1.54 (m, 1H), 1.62-1.74 (m, 2H), 1.82-1.84 (m, 1H), 1.94- 1.96 (m, 1H), 2.11-2.14
(m, 1H), 2.44-2.57 (m, 2H), 2.68-2.79 (m, 2H), 3.37-3.41 (m, 1H), 7.23-7.40 (m, 5H);,
BC NMR (125 MHz, CDCls): 23.9, 28.2, 36.9, 44.1, 44.2, 49.5, 127.5, 129.2, 132.5,
134.1, 211.6; IR (NaCl cell, CH,Cly, cm™): 2928, 1700. HRMS (ES+) calc. for C;3H;;0S
[M+H]" : 221.1000, found: 221.1005.

(S)-3-(o-tolylthio)cycloheptanone (5b): This compound was obtained in 98% yield and
92% ee. The optical purity was determined by HPLC on chiralpak AS-H column [n-
hexane/2-propanol 98:2]; flow rate 1 mL/min; A = 254 nm; tg(minor) = 9.92 min (R),
tg(major) = 12.89 min (S); [a]p® = —39.0 (¢ 1.0, CHCl;); 'H NMR (500 MHz, CDCls):
5 1.47-1.55 (m, 1H), 1.63-1.73 (m, 2H), 1.83-1.87 (m, 1H), 1.97-2.01 (m, 1H), 2.10-2.14
(m, 1H), 2.45-2.51 (m, 1H), 2.56-2.61 (m, 1H), 2.67-2.71 (m, 2H), 3.51-3.56 (m, 1H),
3.88 (s, 3H), 6.87-6.93 (m, 2H), 7.25-7.28 (m, 1H), 7.36 (dd, J = 7.5, 1.5 Hz, 1H); °C
NMR (125 MHz, CDCls): 6 23.9, 28.3, 36.7, 41.9, 44.0, 49.4, 55.7, 110.9, 121.0, 121.8,
129.1, 133.7, 158.8, 211.8; IR (NaCl cell, CH,Cl,, cm'l): 2927, 1700.; HRMS (ES+) calc.
for C14H;00S [M+H]" : 235.1157, found: 235.1150.
(S)-3-(2-methoxyphenylthio)cycloheptanone (5¢): This compound was obtained in
95% yield and 92% ee. The optical purity was determined by HPLC on chiralpak AS-H
column [n-hexane/2-propanol 90:10]; flow rate 1 mL/min; A = 254 nm; tr(minor) = 9.28
min (R), tr(major) = 17.33 min (S); [a]p®> = —61.4 (c 1.0, CHCL;); '"H NMR (500 MHz,
CDCl3): 6 1.50-1.56 (m, 1H), 1.67-1.76 (m, 2H), 1.84-1.86 (m, 1H), 1.97- 2.00 (m, 1H),
2.11-2.15 (m, 1H), 2.40 (s, 3H), 2.46-2.52 (m, 1H), 2.65-2.60 (m, 1H), 2.72-2.75 (m,

2H), 3.35-3.39 (m, 1H), 7.14-7.17 (m, 2H), 7.19-7.21 (m, 1H), 7.357.38 (m, 1H); C
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NMR (125 MHz, CDCl;): & 20.7, 23.9, 28.2, 36.8, 43.4, 44.0, 49.4, 126.5, 127.3, 130.5,
132.2, 133.4, 139.9, 211.6; IR (NaCl cell, CH,Cl,, cm™): 2929, 1698.; HRMS (ES+) calc.
for C14H130,SNa [M+Na]" : 273.0925, found: 273.0926.
(S5)-3-(2,6-dimethylphenylthio)cycloheptanone (5d): This compound was obtained in
93% yield and 91% ee. The optical purity was determined by HPLC on chiralpak AS-H
column [n-hexane/2-propanol 95:5]; flow rate 1 mL/min; A = 254 nm; tg(minor) = 5.29
min (R), tr(major) = 7.89 min (S); [a]p> = —43.9 (¢ 1.0, CHCL); '"H NMR (500 MHz,
CDCls): 6 1.43-1.47 (m, 1H), 1.60- 1.73 (m, 2H), 1.80-1.84 (m, 1H), 1.95-2.00 (m, 2H),
2.40-2.47 (m, 1H), 2.50 (s, 6H), 2.53-2.60 (m, 2H), 2.68-2.74 (m, 1H), 3.12-3.17 (m,
1H),7.00-7.11 (m, 3H); >C NMR (125 MHz, CDCls): § 22.2, 23.9, 28.3, 37.0, 44.1, 44.2,
49.5, 128.2, 128.5, 132.2, 143.5, 211.7; IR (NaCl cell, CH,Cl,, cm™): 2927, 1700.;
HRMS (ES+) calc. for C;sHyOS [M+H]" : 249.1313, found: 249.1317.
(R)-4,4-dimethyl-3-(naphthalen-2-ylthio)-1-phenylpentan-1-one (6a): This compound
was obtained in 95% yield and 82% ee. The optical purity was determined by HPLC on
chiralpak AD column [n-hexane/2-propanol 95:5]; flow rate 1 mL/min; A = 254 nm;
tg(minor) = 8.40 min (S), tg(major) = 9.54 min (R); [a]p> = —125.4 (c 1.0, CHCL3); 'H
NMR (500 MHz, CDCl3): 6 1.08 (s, 9H), 3.34-3.36 (m, 2H), 4.01 (dd, J = 7.5, 5.5 Hz,
1H), 7.37-7.42 (m, 4H), 7.49-7.55 (m, 2H), 7.67-7.73 (m, 3H), 7.83-7.89 (m, 3H); "°*C
NMR (125 MHz, CDCl): 6 27.9, 36.3, 41.2, 55.5, 125.7, 126.4, 127.4, 127.7, 128.2,
128.4, 128.6, 128.7, 128.9, 132.0, 133.1, 133.8, 134.8, 137.3, 198.8; IR (KBr pellet, cm
: 2923, 1590; m.p = 65 °C.; HRMS (ES+) calc. for Co3sHpsOS [M+H]™ : 349.1626,

found: 349.1626.
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(R)-4,4-dimethyl-1-phenyl-3-(0-tolylthio)pentan-1-one (6b): This compound was
btained in 98% yield and 90% ee. The optical purity was determined by HPLC on
chiralpak AD column [n-hexane/2-propanol 99:1]; flow rate 0.5 mL/min; A = 254 nm;
tg(major) = 13.88 min (R), tg(minor) = 16.04 min (S); [a]p> = —59.2 (¢ 1.0, CHCL;); 'H
NMR (500 MHz, CDCl3): 8 1.03 (s, 9H), 2.35 (s, 3H), 3.18-3.45 (m, 2H), 3.97-3.98 (m,
1H), 7.00-7.08 (m, 3H), 7.36-7.54 (m, 4H), 7.85-7.91 (m, 2H); °C NMR (125 MHz,
CDCl): ¢ 20.8, 27.8, 36.0, 41.5, 54.1, 126.0, 126.6, 128.1, 128.6, 130.1, 130.2, 133.1,
136.2, 137.2, 138.2, 198.7; IR (NaCl cell, CH,Cl,, cm™): 2961, 1685.; HRMS (ES+) calc.
for CooHasOS [M+H]" : 313.1626, found: 313.1622.
(R)-3-(4-chlorophenylthio)-4,4-dimethyl-1-phenylpentan-1-one (6¢): This compound
was obtained in 97% yield and 87% ee. The optical purity was determined by HPLC on
chiralcel OD-H column [n-hexane/2-propanol 99:1]; flow rate 0.5 mL/min; A = 254 nm;
tg(major) = 10.30 min (R), tr(minor) = 12.64 min (S); [o]p> =—114.2 (¢ 1.0, CHCL;); 'H
NMR (500 MHz, CDCls): & 1.11 (s, 9H), 3.30-3.41 (m, 2H), 3.86 (dd, J = 8.5, 4.5 Hz,
1H), 7.21-7.24 (m, 2H), 7.43-7.45 (m, 2H), 7.49-7.52 (m, 2H), 7.59 -7.62 (m, 1H), 7.95-
7.97 (m, 2H); °C NMR (125 MHz, CDCls): § 27.8, 36.3, 41.1, 56.4, 128.2, 128.7, 129.0,
132.3, 132.4, 133.2, 136.1, 137.2, 198.6; IR (NaCl cell, CH,Cl,, cm™): 2959, 2921, 2851,
1685.; HRMS (ES+) calc. for C1oH,,CIOS [M+H]" : 333.1080, found: 333.1086.
(R)-3-(4-fluorophenylthio)-4,4-dimethyl-1-phenylpentan-1-one (6d): This compound
was obtained in 92% yield and 86% ee. The optical purity was determined by HPLC on
chiralcel OD-H column [n-hexane/2-propanol 99:1]; flow rate 0.5 mL/min; A = 254 nm;
tg(major) = 8.83 min (R), tg(minor) = 10.63 min (S); [a]p> = —68.2 (¢ 1.0, CHCL);'H

NMR (500 MHz, CDCls): & 1.05 (s, 9H), 3.23 (dd, J = 17.5, 4.0 Hz, 1H), 3.34 (dd, J =
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17.5, 9.0 Hz, 1H), 3.75 (dd, J = 8.5, 4.5 Hz, 1H), 6.88-6.92 (m, 2H), 7.42-7.46 (m, 4H),
7.53-7.56 (m, 1H), 7.89-7.91 (m, 2H); *C NMR (125 MHz, CDCls): & 28.2, 36.3, 41.2,
57.3, 115.6, 115.7, 115.8, 116.2, 127.5, 127.8, 128.0, 128.1, 128.6, 132.3, 132.4, 133.1,
133.7, 133.8, 137.3, 138.6, 138.7, 160.9, 162.9, 198.7 (excess peaks due to C-F
coupling); IR (NaCl cell, CH,CL,, cm™): 2960, 2918, 2850, 1684.; HRMS (ES+) calc. for
C19H»FOS [M+H]" : 317.1375, found: 317.1372.
(S)-1,5-diphenyl-3-(0-tolylthio)pentan-1-one (7a): This compound was obtained in
97% yield and 94% ee. The optical purity was determined by HPLC on chiralcel OJ-H
column [n-hexane/2-propanol 95:5]; flow rate 1 mL/min; A = 254 nm; tr(major) = 10.22
min (S), tg(minor) = 12.51 min (R); [a]p> =—27.3 (¢ 0.15, CHCls); '"H NMR (500 MHz,
CDCl): & 2.30-2.49 (m, 5H), 2.80-3.05 (m, 2H), 3.19-3.33 (m, 2H), 3.84-3.88 (m, 1H),
7.11-7.24 (m, 9H), 7.35-7.414 (m, 2H), 7.58-7.61 (m, 1H), 7.85-7.92 (m, 2H); °C NMR
(125MHz, CDCls): 6 20.8, 33.1, 36.4, 42.9, 44.1, 1259, 126.9, 127.8, 128.0, 128.3,
128.4, 128.6, 130.4, 131.6, 133.2, 126.5, 127.0, 129.6, 141.4, 198.2; IR (NaCl cell,
CH,Cly, cm™): 2919, 2850, 1587.; HRMS (ES+) calc. for Co4Has0S [M+H]™ : 361.1626,
found: 361.1620.

(S)-3-(2,6-dimethylphenylthio)-1,5-diphenylpentan-1-one (7b): This compound was
obtained in 96% yield and 99% ee. The optical purity was determined by HPLC on
chiralpak AD-H column [n-hexane/2-propanol 99:1]; flow rate 1 mL/min; A = 254 nm;
tg(major) = 7.91 min (S), tr(minor) = 10.12 min (R); [a]p> = —60.9 (c 1.0, CHCl3); 'H
NMR (500 MHz, CDCls): 6 1.89-1.91 (m, 1H), 2.02-2.07 (m, 1H), 2.51 (s, 6H), 2.76-
2.81 (m, 1H), 2.84-2.89 (m, 1H), 3.06-3.16 (m, 2H), 3.60-3.63 (m, 1H), 7.06-7.15 (m,

6H), 7.22 (t, J = 7.5 Hz, 2H), 7.38 (t, 3 = 7.5 Hz 2H), 7.51 (t, J = 7.0 Hz, 1H), 7.72 (d, ] =
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7.5 Hz, 2H); °C NMR (125 MHz, CDCL): § 22.3, 32.9, 36.3, 43.7, 43.9, 125.8, 126.7,
127.9, 128.2, 128.3, 128.4, 128.5, 132.2, 133.1, 136.7, 141.4, 143.5, 198.3; IR (NaCl cell,
CH,Cl, cm™): 2918, 2851, 1589.; HRMS (ES+) calc. for CosH,OS [M+H]" : 375.1783,

found: 375.1784.
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125 MHz ">C NMR spectra of 6b in CDCl;
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500 MHz '"H NMR spectra of 6d in CDCl;

cr
0O s

Ph)K/L ‘Bu

A A J

S B s s RS SRR e T T T T T T
210.0 2000 1900 1800 170.0 160.0 150.0 140.0 130.0 1200 110.0 1000 9.0 80.0 700 60.0 50.0

125 MHz "*C NMR spectra of 6d in CDCls

40.0

30.0

T T
200 100 (i}

S63



e
2= 8 2 3
[ --
f&:f}f:a _
[ g
L]
® ‘
= (-9
2 g
S f..: Joi
9.0 80 7.0 6.0 50 40 0 20 Lo 1]

500 MHz 'H NMR spectra of 7a in CDCl;
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HPLC graph

2

N O |
1000
| SN
2 4 g 8 10 12 4 18 18 20 22 24 26 28 30
me [minj
Peak Component Time Area Height Area  Morm. Area
# Name [min} [uV*sec] [uv] [%] [%]

1 13.628 5782166676 1.09e+06 50.38 50.38

2 17.420 5694719443 76011143 4962 49,62

1.152+08 1.86e+06 100.00 100.00

HPLC Graph for racemic 2a
8
@) ) =
400—f
E 3 s
? =
EL 200—]
b -
= —
o
II||||I|I|IIII||||I|I||||II|||III||||II|I|II|I|||||||||IIII|||I|||||I||||I|II|||II||||III||III||I|||II|||IIII||III
2 4 5 3 10 12 14 16 18 20 22

Time [mi;]
Peak Component Time Area Height Area  MNorm. Area
# Name [min] [uv*sec] [uv] [%a] [%]
1 13.854 25503578.47 49214260 97.08 97.08
2 17.981 766650.62 1810256 292 292

26270229.09 510245.17 100.00 100.00

HPLC Graph for enantioenriched 2a
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Response [mV]
8
(=]

Ifi”IIH‘IL|}IH||FH||HI\!WIIUJJT“I}”..IHI:‘W\IH!\IP|\IH|I1H|1IH!IiH||H |IHIIIHI‘WIF|H
o z | a - 8 10 12 14 16 18 20
Time [min]
DEFAULT REPORT
Peak Time Area Height Area Area/Height
# [min] [puv:s] [(uv] [%] [s]
: 1 7.796 14354602.00 458835.37 49.80 31.28
2 10.671 14469328.00 270066.90 50.20 53.58
28823930.00 728902.27 100.00
HPLC Graph for racemic 2b
O " ¢
7 T
= I\
rﬂ4mr§ I
T = |
o = 8 | |
g 200—] | \
g = Me | \
- II o
T —— — . T
Ii'u!IIII|I'II!||||||111|I| II177I |I!!|T'II|JII||T1|||||| I||||||I:"||II.'I|II
0 2 4 ' & { 8 10 12 14
Tirme [min]
DEFAULT REPORT
Peak Time Area Height Area Area/Height
¥ [min) [pV-s] [nv] (%) [s]

1 8.140 16178242.00 484625.12 §7.55 33,38
2 11:455 - 406645.00 18666.69 2.45  21.78

16584887.00 503291.81 100.00

HPLC Graph for enantioenriched 2b
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Response [mV]

a00-= Me
E'“}E
: 3 S
=
IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII IIII|IIII|III
2 4 8 5 10 12 14 18 b i] 77 24
Time: [mén]
Peak Component Time Area Height  Area Norm. Area
# Name [min]  [uvTsec] uv] [%6] [%]
1 8.351 2243201276 61865676 49.66 4966
2 90953 22735142 90 48630242 5034 50.34

45167156.66 1.10e+06 100.00 100.00

HPLC Graph for racemic 2¢

O " s
B Me @ C—l’
200— /J::::I/
150-— S
1mé§
0]
= IR . .
00—
HHFHWHH“HWHH“HWHH“HWHHPHHHHNHWHH“HWHH“HWHHNHHHHNHHHHNHWHHPHQHHUHWHHNM
0 1 2 3 a 5 6 ) {_% 9 10 11 1z 13 4
DEFAULT REPORT
Peak Time Area Height Area Area/Height
# [min] (pv-s] (nv] [%] [s]

1 8.621 5964180.50 214620.06 96.23 PAT L
2 10.640 233697.00 9553.72 377 24.46

.6197877.50 224173.78 100.00

HPLC Graph for enantioenriched 2¢
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Response [mV]

Me

Me
IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|II
2 4 ] ] 19 32 14 16 18 20 2
me [rmin]
Peak Component Time Area Height Area Morm. Area
Name [min] [uv*sec] [uv] [%6] [%]
1 7.320 33045636.11 1.05e+06 5067 50,67
2 12.758 32172106.59 31106868 4833 4933

6521774270 1.36e+06 100.00 100.00

HPLC Graph for racemic 2d

1500—

|T1|||

Time [min]
Peak Component Time Area Height  Area Norm. Area
# Name  [min]  [uV*sec] [uv] [%] [%]
1 7.395 70611841.96 1.56e+06 94.09 94.09
2 13.774 4433125.89 8487422 591 591
75044967 .85 1.64e+06 100.00 100.00

HPLC Graph for enantioenriched 2d
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[mv]

Respomse

Resporse [mv]

0]
Me
S
Me
i
I
||II||IIII|II|I|IIII|II|I||I|I||||I||III||III||I|I||II||IIII||II||IIII|III||IIII||II||I||I||II||I|
i 4 i 8 10 12 14 i 18
Time [min]
Peak Component Time Area Height Area Morm. Area
# Name [min] [uv*sec] [uv] [%6] [3a]
g 6.848 1484238244 51229110 sp.01 50.01
2 8342 1484103970 512219.84 4999 4999
29683432.14 102451094 100.00 100.00
HPLC Graph for racemic 2e
3 i .
C=
= Me
800-—=3
—z &
zca—z Me
EEJ—E
_z. 0. o e
o= P ;
I|II|II|||||I|||||||||II|II|I|II|I||I|||||II|IIII ||I||I||I|II|I||I|||||I||I|II|IIII|II|||I|II|IIII|II|I||I|||||I||I|I||I||I||I||||
1 2 3 4 i a 7 2 g 10 11 12 13
Time [min]
Peak Component Time Area Height Area Morm. Area
# MName  [min]  [uV*sec] uv] [%] [%]
_1 6.812 65217.80 431226 048 0.48
2 8304 1349063065 £7180066 85952 ag 52

13555848 46 476112.91 100.00 100.00

HPLC Graph for enantioenriched 2e
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Response [mV]

soo—%
EDD—E 8
0= Et
EDGE
=
IIII|IIH|IIII|IIII|IIII|IHI|IIII|IIII|IIII|HII|IIII|IIII|IIII|HII|IIII|IIII|IIII‘IIII|IIII|IIII|IIH|IIII|IIII|IIII|IHI|IIII|IIII|IIII|IHI|IIII|IIII|IIII|HII
1 2 3 4 5 & 7 8 g 10 1 12 13 14 15 18
Time [min]
DEFAULT REPORT
Peak Component Time Area Height Area Morm. Area
# Name [min] [uv*sec] [uv] [%6] [%&]
_1 7.723 2372238244 71922023 5099 50.99
2 11.260 22802708.67 371987.88 49.01 49.01
46525091.10 1.09e+06 100.00 100.00
HPLC Graph for racemic 2f
@)
EDDD—f
1500—2 S
1DDD—f E1
SDD—f
o
||||||I|||||I||||I|||||I||||I|||||||||||I||||I||| I|||||I|||||I||||I|||||||||||||||||||||||||||I||||||||||I||||||||||I||||II||||I|||||||||||||||||||| I
1 2 3 4 5 B 7 8 g 10 11 12 13 14 15
Time [min]
Peak Component Time Area Height Area Morm. Area
# MName [min] [uv*sec] [uv] [%e] [%]
1 7.547 9300470498 244e+06 9527 9527
2 11466 4612996.68 146550.89 473 473

97617701.66 2.59e+06 100.00 100.00

HPLC Graph for enantioenriched 2f
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-29.36

@
=1

||||||?|||||||||?|||||||||'|J||||

2 4 & ) 10 12 14 18 18 20 22 24 2 23 30 22 24 38
Time [min]
Peak Component Time Area Height Area MNorm. Area
# MName [min] [uV*sec] [uv] [4a] [%]
1 21412 62787319.63 669770.53 5032 50.32
2 20,360 52803588.77 462977.35 40.68 4068

1.162+08 1.13e+06 100.00 100.00

HPLC Graph for racemic 2g
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Response [mv]

[X]
=]

||||T|||||||||:T|||||||||T||||

2 4 B 8 10 12 14 18 12 20 22 24 25 25 30 32 34 3¢
Time [min]
Peak Component Time Area Height Area  MNorm. Area
# Name [min]  [uV“sec] [uv] %] [%]
1 21.402 21140147.02 84768511 8651 95.51
2 20340 T7B4786.62 4698915 349 3.49

21904933.64 394674.26 100.00 100.00

HPLC Graph for enantioenriched 2g
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Response [mV]

Response [my]

S tBu
300? T
ZGO"'E_ f{\ S
wmé !
- |
= - S - S— -~
(T[T UGG L A R R LGRS U DU A T T
2 4 6 8 10 12[ ]14 186 18 20 = 22 24
Time [min
DEFAULT REPORT
Peak Time Area Height Area Area/Height
# [min] [uv-s] [pv] [%] [s]
1 9.946 10812914.32 294796.13 50.34 36.68
2 13,209 10665763.00 207997.23 49.66 51.28
21478677.32 502793.36 100.00
HPLC Graph for racemic 2h
| @) 9 2
| qg o i
800 = u |'l’. :
= Il
800 = &
. (|
00— S il
_§ | II
ey \
200 = |
] A
L S =
i
|
ot e S
I"'rl—rirlmj—rr["mr-ri'i"[l_“'!T?:'|I"I"'-|1_='|=||I'!|||||T’-||.-|||i'r||;|||'1,'!Tr'-|'rr|-r'n
0 2 4 6 8 10 12 14 I
Time [min]
DEFAULT REPORT
Peak Time Area Height Area Area/Height
# [min] [uv:s] [uv] [%] [s]

1 9.550 30122496.44 844071.34 96.17 35.69
2 12.833 1200200.50 38840.33 3.83 30.%0

e e e e e o 0 i e i e i i 5 —_——

31322696.94 B8B2911.67 100.00

HPLC Graph for enantioenriched 2h
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Response [mV]

Response [mv]

- 1 j
= Q
200
150—]
= S
100—]
3 OMe
51—
i ZLAL_,—/p
HIHIHI“|H|HIWHIWIH|“|H|H|”|H|“IH|HIWH|u|H|“|H|H|HIHI“IH“IH|H|HIHI“IH|HI
10 20 30 40 50 &0 70 a0 a0 100
Time [min]
Peak Component Time Area Height Area Norm. Area
MName [min]  [uV*sec] [uv] [%] [%]
Ty 50624 4852064.70 5081399 5010 50.10
2 0963 483200695 5031563 49.90 49.90
9624161 65 101129.62 100.00 100.00
HPLC Graph for racemic 2i
% + 8
5 b
— i | )
200—] l
o] [I, .
=
100— H OMe
50— \| III\
o;-— \'\J‘L_
’IH‘.?I”I!\\p IIIHI.|I|H‘;IIHII‘I“]II}MJI['IH|||II“{II;IJI[!I|W\JI}HI\T
10 20 30 40 50 80 70 80
T'me [min]
_ DEFAULT REPORT
Peak Time Area Height Area Area/Height
# [min] (nv-s] (V) [%] [s]
1 61.604 20738337.00 91093.47 98.51 227.66
2

71.502 314323.50 2774.76 1.49 113,28

21052660.50 93868.22 100.00

HPLC Graph for enantioenriched 2i
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Response [mv]
w
2
T

5 10 15 20 25 3 35 40 45
Time [min]
Peak Component Time Area Height Area  MNorm. Area
# Name  [min]  [uV'sec] [uv] %] [2%]
1 18.632 38028106.81 143e+06 50.20 50.20
2 37690 37724553.08 1.41e+06 49.80 49.80

75TH2652.89 2.84e+06 100.00 100.00

HPLC Graph for racemic 2j

40

Response |
1
5]

=1

I IIII_IJIIIllJIIII|IIIIT i i

o

TTITIITTI eI et rrTd
10 15 2 25 35

5 30 40 45 50 58
Time [min]
Peak Component Time Area Height Area Morm. Area
# Name [min]  [uV*sec] [uv] [48] [%6]
1 18.380 59169383.10 52447867 09988 99.88
2 3A7.943 73828379 271774 02 012

59243211.89 527196.41 100.00 100.00

HPLC Graph for enantioenriched 2j
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Respanse [mv]
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Response [mV]

100—]
50—
e SESNLE. S
ﬂﬁ“ﬂﬂHHﬂHWhH“HHHH“HWHW“HHHH“HqHJﬂH”HHPHHHHHHHHH“HVHHHHHHHMHWJHPH(UHHHHHH“HWHHHm
o 2 4 6 8 10 12 4 165 18 20 22 24 28 28 @ ag
Time [min]
DEFAULT REPORT
Peak Time Area Height Area Area/Height
# [min] [pV+s] [(nv] [%] [s]

1 11.254 8851955.00 162929.20 50.80 54.33
2 18.891 8574335.00 91501.56 49,20 9371

17426290.00 254430.76 100.00

HPLC Graph for racemic 2k

I il;:';:. R

:"J@

___— =998
—168.53

| 1
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-
o S N— e _;JI__. --.q_.-__'._:'_—_-v——__..—r/t\-\*—-—!——_—_ S S o
|
ﬂTﬂjTTTrTﬁfﬁ1l.w TII!nlq.liﬂ?HTﬂﬂ*w;qi|.j|HTHﬂiHI'FT?TIJ|H'iIHiU:nl.:IJ;PTﬂ1ﬂ_T
0o 2 a & 8 (L 1# | 14 18 18 20 22
Time [rir
DEFAULT REPORT
Peak Time Area Height Area Area/Height
# (min] [uV-s] (nV] (%] [s]

1 5.982 21503908.50 430521.50 095.18 49,95
2 16.530 10B8556.00 26420.09 4.82 41.20

22552464 ,50 456941.59 100.00

HPLC Graph for enantioenriched 2k
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Resporse [mv]

Response [mV]

w0
o
=
i

0

|
2

lllj

Time [min]
DEFAULT REPORT
Peak Time Area Height Area Area/Height
# [min] [pv-s] [uv] (%] [s]

1 10.094 4845723.00 106609.58 50.35 45.45
2 24.658 4777150.00 40513.8%1 49.65 117.91
9622873.00 147123.39 100.00
HPLC Graph for racemic 21
O

2 &
@ F -
| ]
|
S
; \\

T .. e T oo

JRAEL AL s
. .

&

Peak
#

B 10 12 14 I15J 18 20 24 5
DEFAULT REPORT
Time Area Height Area Area/Height
[min] [pVes] [uv] {%] [s]
9.635 8806625.00 207674.27 95.57 42.41
24,536 408215.00 7969,27 4.43 51.22

5214844.00 215643.55 100,00

HPLC Graph for enantioenriched 21
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Response [mv]

Response [mV]

Fy
Q

||III%II|[|HIITII”HII

(=]

]

£
o
T

TiifITIHI%HII 1

o

IHI’E\H\|HIIJIHI|HII‘II1§|HIi‘l\lljlil\“llI{I\IIUII\|JI!I‘IHI[HH|H!WIH_\I!Itll\l\||\|l‘|?lf|\l\l|\IHiHHfII\|‘IEH|HH|EIH‘I!HEHT¥T
0 2 a 6 8 10 12 ?:he [m13 18 - 20 22 24 26 28
DEFAULT REPORT
Peak Time Area Height Area Area/Height
# . [min] [uV+s] [av] [%] [s]

1 8.791 6561814.00 167071.40 50.13 39.28
2 19.140 6526906.00 66014.84 49.87 98.87

13088720.00 233086.24 100.00

HPLC Graph for racemic 2m

=—8.82
—19.60

1 8.820 22529824.50 566232.22 92.72 39.79
2 19.599 1768553.00 35363.26 7.28 50.01

24298377.50 601595.47 100.00

HPLC Graph for enantioenriched 2m

TH‘UH\HIH“IH|HH|JIHHIﬁlHHIH”\AI“H!HIH”IHMIH“IHfHH!HIwHIH\HW[JI“HI“HI“IH|HH|Hi
0 2 4 6 8 10 12 i _1T 16 18 20 22 24
DEFAULT REPORT
Peak Time Area Height Area Area/Height
# [min] [pv-s] (nv] [%] [s]
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Response [mv]

Response [mv]
-
o

T‘ 1 \T| L1

L1111

[111

@
0
&
T

o
\u\:l!lli‘ll\\l\\I‘\\1\|IIII|II'I||]
0 5 10 15 [ 2!‘3 25 30 35
Time [min
DEFAULT REPORT
Peak Time Area Height Area Area/Height
# [min] [pVv-s] [nV] [%) (s
1 17.424 15852696.50 186158.48 49.89 85.716
2 23.591 15925329.68 129686.51 50.11 122.80
31778026.18 315844.99 100.00
HPLC Graph for racemic 2n
9 2 o
N it i
e |
200 |
zm S |
150—] |
= Cl |
100— |
= |
50— J
| | R
. S 'L/\_____ . S — —_—=_T/./7\-‘-=7—__._.‘;._ =
WHHNHJYWU”HWHWW“HPWMLHWWHHWJUWM”$”WHWHUPW““|WWHN|HPWHJWWWH“H”“HFHWMW|H
0 2 a 6 8 10 12 14 18 18 20 22 24 26 28 @ a3 @ a
Time [min]
DEFAULT REPORT
Peak Time Area Height Area Area/Height
# [min] [pv:s] [pV] [%] [s]

i’ 17.636 21219542.50 223261.38 95.59 95.04
2 24.949 980085.00 17980.97 4.41 54.51

22199637.50 241242.35 100.00

HPLC Graph for enantioenriched 2n
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Response [mv]

Response [mv]

UQ:O
Q

=]
Q

i

&
o

|
|

b )
0 =
B I!I\Hj\wl?\\!lHI1I||I|!IH\II|1II\“!(I|1f|\‘|HI|I\II‘III”II\I]
o] é 10 1‘5 20 25 30 35 40 45 50 55 60 65 T
Time [min]
DEFAULT REPORT
Peak Time Area Height Area Area/Height
# [min] [nv:s] [nv] [%] [s]
iE 45.985 14006838.50 B0660.08 50.06 173.865
2 53.375 13972398.05 53172.62 49.94 262.177
27979236.55 133832.70 100.00
HPLC Graph for racemic 20
O & &

- | cl ﬁ ?

i /©/ .
= S f
400—]
200
= S
_T\|:|!|||[|||e¢\||r|. |J||IIJI;|I'I!I| |1|||JI|II‘I|| 'I|||\i|f¥l|[
0 5 10 15 20 25 30 35 40 as 50 85 80
Tirme [min]
DEFAULT REPORT
Peak Time Area Height Area Area/Height
% [min] [uv+s] [1av] [%] [s]

i) 43.200 1.19%e+08 689810.02 96.20 172.05
2 51.985 4690632.00 38116.73 3.80 123.06

1.23e+08 727926.75 100.00

HPLC Graph for enantioenriched 20
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Response [my]

Response [mv]

]

4

1 45.284 1304860.19 10819.67 4.83 120.60
2 49,574 25736981.65 119409.90 95.17 21553

27041841.83 130229.57 100.00

HPLC Graph for enantioenriched 2p
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‘TW'!?II||!\|If|ii!W||\‘|||’I|||||[\\IIfII|I|lIIWI\II|I||[|II|[|I\\
0 5 10 15 20 25 30 35 40 a5 50 55. 60 85

Time [min]
DEFAULT REPORT
Peak Time Area Height Area Area/Height
# [min] [pV-s] [(pv) [%) [s]
1 45.985 8821681.50 77218.89 49.67 114.24
2 51.987 8837813.00 B85546.71 50.33 104.47
17759494.50 162765.60 100.00
HPLC Graph for racemic 2p
100{5
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Om
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0 10 : 20 30 40 50 60 70 80
Time [min]
DEFAULT REPORT
Peak Time Area Height Area Area/Height
4 [min] [uv-s] [1v] [%] [s]
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Respanse [mv]

Response [my]

ﬁmhnﬁ

tT.|||||||||%|-u|:n

—11.19

-18.10
00 E
w

!II||I’|I|III]I|III|I-II|IIII!!fII|IIIIiIIII|III.'iIIII|Ii|I|IIII|II|I|IIII|II_I|IIII-IIII|I|II|IIi:|II|I|IIII|IIII!I!:'!|'.-iI!IIIII|iH€§!IIII|IIII.'IIII!IIII:IIII|III'I'|TFI'I'|
2 4 & 8 10 12 14 16 18 20 22 24 2\ 28 30 32
Time [min] 2
DEFAULT REPORT
Peak Time BArea Height Area Area/Height
# [min] (uv-s] [uv] (%] [sl]
2 1 11.18% 15276303.05 293668.63 50.56 32.02
2 18.104 14938359.83 159248.07 49,44

93.81

30214662.88 452916.70 100.00

HPLC Graph for racemic 2q
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0 2 4 & 8 10 12 14 16 18 20 2z
Tme [rmin] ;
DEFAULT REPORT
Peak Time Area Height Area Area/Height
# [min] [pv-s] [uv] (%] [s]
1 11.010 16043624.00 305247.73 94.57 52.56
2 18.368 921368.00 19963.66 5.43 46,15

16964992.00 325211.3% 100.00

HPLC Graph for enantioenriched 2q
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Respanse [mV]

Response [mv]
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0 5 10 15 20 - 25 30 35 40
hime |mm
DEFAULT REPORT
Peak Time Area Height Area Area/Height
# (min] (pv-s] [pv] (%] [s]
1 22.983 39166993.46 468885.29 49,45 83.53
2 27.868 40042854.50 397855.70 50.55 100.64
79209847.96 866740.99 100.00
HPLC Graph for racemic 3a
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0 5 10 15 20 25 30 35 40
Time [min]
DEFAULT REPORT
Peak Time Area Height Area Area/Height
# [min] [nv-s] [nv] (%] [s]
1 23.338 1341335.00 18708.65 3.99 71.70
2 28.413 32272737.00 279307.35 96.01 115.55

33614072.00 298016.01 100.00

HPLC Graph for enantioenriched 3a
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IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
2 4 1] B i0 12 14 15 18 Z
Tame [min}
Peak Component Time Area Height  Area Morm. Area
# Name [min]  [uV*sec] [uv] [%6] [%e]
1 13.325 3304563611 1.05e+06 50.67 50.67
2 15210 32172106.50 1.03e+06 4933 4933
6521774270 2.08e+06 100.00 100.00
HPLC Graph for racemic 3b
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200—5
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||||||||||||||||||||||||||||||||||||||||||||||||||I|I||I|||||||||||||||||||||||||||||||||||I|||||||
2 4 8 a 10 12 14 16 13

Time [min]

DEFAULT REPORT

20

|I|||II|||II|||I||
2

Peak Component Time Area Height ~ Area Norm. Area
# Name  [min]  [uV*sec] [uV] [%] [%]

1 13437 357066.94 13333.38 4.17 417

2 15.774 8207236.17 12317190 95.83 95.83

8564303.10 136505.28 100.00 100.00

HPLC Graph for enantioenriched 3b
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Respongs [

LL1]

||||T||||||_|||T|||||||||T-|||||||||T|||||||

Me

Tirm [min]

DEFAULT REPORT

Peak Component Time Area Height Area  MNorm. Area
# Name  [min]  [uV*sec] [uv] [%] [%]

1 8.186 22432012.76 718656.76 40.66 49 66

2 9214 2273514290 62630242 50.34 50.34

4516715566 1.44e+06 100.00 100.00

HPLC Graph for racemic 3¢
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1 2 3 4 8 B 7 8 g 10 11 12 13 14 15 16 17

T T e
1 2 2

4

T
5

DEFAULT REPORT

g

Time [min]

Peak Component Time Area

#

I\-J_.‘

MName

[rmin] [uv*sec]

IIII|IIII|_IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
7 5 | 10 11 1

Height Area  MNorm. Area

[uv] [%]

[%]

B.641 3638141.51
9.355 72780717.63

20326045 482
224e+06 9518

482
95.18

7646885913

2.44e+06 100.00

HPLC Graph for enantioenriched 3¢
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Response [mv]

Response [mv]

O
aur%
200 =
100—%
HIi‘|||!|i||\||F|i||\||||Hlll\Il‘||||rIIII||||\|Hif'\|\||l|\|’||H||l|||!IHi||fIIJ'HH}HH‘HHI
[+ 2 4 a8 8 10 12 14 18 18
Time [min]
DEFAULT REPCRT
Peak Time _ Rrea Height Area Area/Height
# lmin] [uv-s} [pv] [%] [s]
1 7.161 9450949.00 335351.17 50.87 .28.iB
s 10.670 9129104.00 94580.51 49,13 96.52
18580053.00 429931.68 100.00
HPLC Graph for racemic 3d
H 3
Me z
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]IHJIHI\“II”|lH|1lH|\HI|H||“||H||H|||H||H||HII[HII“I|”|IH|I|H|IH||HII“\IHI
0 2 4 & 8 10 12 14 16 18
) Time [min]
DEFAULT REPORT
Peak Time Area Height Area Area/Height
# [min] [pV+s] [nv] [%] [s]

1 6.114 11958154.00 42330%.83 88.61 28.25
2 10.083 47031.00 1460.38 0.39 32.20

12005185.00 424770.21 100.00

HPLC Graph for enantioenriched 3d
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Response [mV]
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o

OMe

P

CTTTTTTTT T T TTd
20 25 30 35 40
Time [man]

DEFAULT REPORT

Peak Component Time Area Height  Area Norm. Area
Name [min]  [uV*sec] [uv] [%] [%]

1 11.792 32427918.95 279871.22 4921 4821
2 14052 23145362.80 26657318 50.79 50.79

45573281.84 54544440 100.00 100.00

HPLC Graph for racemic 3e

11.7¢
14,95

OMe

Time [min]

DEFAULT REPORT

Peak Component Time Area Height ~ Area Norm. Area
# Name  [min]  [uV*sec] [uv] [9%] [%]

1 11.759 16662446 803269 1.28 1.28
2 14.954 12824284 .50 259327.56 98.72 98.72

12991108.95 267360.25 100.00 100.00

HPLC Graph for enantioenriched 3e
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Response [my]

Response [mV]

ITI_IIITI\II%IIII%IIII%HI
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RN RN LR R LR AR R RN R AR AR RN AR RN AR LR RRRR AR AR RRARRARARARYRRARN AR
2 4 L 8 10 12 14 16 18 20

22
Time [min]
Peak Component Time Area Height Area MNorm. Area
# MName [min] [uv*sec] [uv] [%6] [%6]
1 11.766 964055650 228804.97 5047 5047
2 16.833 946264612 15132694 49853 4953

19103202.61 380131.91 100.00 100,00

HPLC Graph for racemic 3f
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LI T e e e I o e e e eI I T T T I TR TITT TTTT T
2 4 6 8 10 12 14 16 18

20
Time [min]
Peak Component Time Area Height Area Norm. Area
# Name [min]  [uV*sec] [uv] [%6] [9%]
1 11.466 3688141.51 203260.45 4.82 4.82
2 16.036 72780717.63 2.24e+06 95.18 95.18

76468859.13 2.44e+06 100.00 100.00

HPLC Graph for enantioenriched 3f
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£ 10 18 0 25 30 3 4D 45 £0
Time [min]
Peak Component Time Area Height Area Norm. Area
# MName min]  [uv*sec] [uv] [%] [%]
1 11.092 1210748599 52407953 4917 4917
2 16.622 12515234.81 28285457 50.83 50.83
24622720.80 806934.10 100.00 100.00
HPLC Graph for racemic 3g
:CJ—E
= 1E-J—E
g 1c3—f
Se
IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|
z 4 8 a 10 12 14 15 18 20 22 24 26 28 30
Time [min]
Peak Component Time Ares Height  Area  Morm. Arsa
Name [min] [uv*sec] [uv] [%] [%]
1 11.893 12278501.70 231004.56 9575 9575
2 15.097 545200095 B50838 425 425

12823711.66 23951294 100.00 100.00

HPLC Graph for enantioenriched 3g
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I
=1

Response [mV]

Bu

R s R R LRI
2 4 8 B 10 12 14 18 18 20 22 24

Time [min]

DEFAULT REPORT

Peak Component Time Area Height Area Morm. Area
# Name  [min]  [uV*sec] [uv] [%] [%]

1 6.854 3044944230 03562294 4935 49.35

2 12201 31247512.56 723052.04 5065 50.65

61696954.86 1.65e+06 100.00 100.00

HPLC Graph for racemic 3h
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: Bu
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IIIlllIII‘|3IIII_|5IIIIﬁ|—IIII1|‘IIII3|"IIII“LIII
- Time [I.::IJ"! - o =
Peak Component Time Area Height  Area MNorm. Area
# MName [min] [uv*sec] [uv] [%4] [%]
1 7.120 58497113 4047388 416 416
2L 12.840 13479138.20 11930836 9584 9584

14064107.33 159752.24 100.00 100.00

HPLC Graph for enantioenriched 3h
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Respanss [rmv]

Respanse [mV]
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IIII‘HH|Hf|||i|f|||ii||||il|l|||||\|||||||||I||||H||||lJH||||I![[II|||HH|||||||]|J|HIIr|H|||||i|||H]||ifrH|||||||i’.’H||i|||i!ifF|II\ffllH_
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 '
Time [rmin]
DEFAULT REPORT
Peak Time Area Height Area Area/Height
# [min] [uV-s] [nV] (%] [s]
1 19.155 5177606.00 118697.85 50.07 43;62
2 23.304 5162240.00 92901.77 49.93 55: 57
10339846.00 211599.61 100.00
HPLC Graph for racemic 4a
2 b
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P I ENS—— WL . R

LR LR LT R A L L L AL L LT L kU LAV L -!.=||1Ff LR
p A Wé'l m'{zlmlmlw 2|4:-'2'z|24:olﬁza aﬂﬂdz

Time [rmin]
DEFAULT REPORT
Feak Time Area Height Area AreafHeight
# [min] [aV-s] [pV] (%] [s]

S S e o e e e e e o

1 20.152 26632830.00 421228.67 90,01 63.23
2 ° 25.772 2956708.00 S1387.20 9.99 57.54

29580538, 00 472615.87 100.00

HPLC Graph for enantioenriched 4a
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Response [mW]

Response [mv]
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1 2 3 4 ] 6 E & k2] 10 11 12 13 14 15 16 1

Time [min]
Peak Component Time Area Height  Area Norm. Area
# MName [min] [uv*sec] [uvi [%a] [%]
1 7.933 23187727.30 743305.09 4978 4978
2 10.295 2339676255 565030.51 50D.22 50.22

4658448985 1.31e+06 100.00 100.00

HPLC Graph for racemic 4b
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10 11 12 13

9
Time [min]
Peak Component Time Area Height Area Norm. Area
# Name [min] [uV*sec] [uv] [%] [9%]
1 8.641 3789182.15 205753.80 4.95 4.95
2 9.359 7272416834 224e+06 95.05 95.05

76513350.49 2.44e+06 100.00 100.00

HPLC Graph for enantioenriched 4b
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Response [mV]

Response [mV]
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5 10 15 20 25 30 35 40 45 50 55 60
Time [min}
Peak Component Time Arsa Height ~ Area Norm. Area
Name [min] [uv*sac] [uv] [%6] [%]
1 37.087 13756959.90 102257.15 5046 5046
2 44 517 1350500453 7504893 4954 4954
27261964 .44 177306.08 100.00 100.00
HPLC Graph for racemic 4¢
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T |I|||||||||||| FTT I||||||||||I||||I|I i

5 10 15 20 25 1] 35
Time [min]

DEFAULT REPORT

Peak Component Time Area Height  Area Norm. Area
# Name  [min]  [uV*sec] [uV] [%] (%]

1 33.250 68151255.86 467278.85 94.18 94.18

2 41.070 4207936.87 30519.61 582 582

72359192.73 497798.46 100.00 100.00

HPLC Graph for enantioenriched 4¢
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] 2 3 4 5 & [ B 9 10 11 12 13 14 15 16 17
Time fmin]
DEFAULT REPORT
Peak Component Time  Area Height Area Norm. Area
Name [min] [uV*sec] [uv] [%] ]
_1 10054 1.29e+08 1.72e+06 4594 4094
2 12 401 1 20e=08 1.25e¢+06 5008 5008
2.58e+08 2.97e+06 100.00 100.00
HPLC Graph for racemic Sa
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|||||I||I||II||I|||||I|I||||||III||||II|I|I|||I|||II|I||III||||||I|||||II|||II|||||I||||I|III|||III||||I|||I||II|||||II|I||||I||I|II||||II|||||I||||||
1 2 5 4 L 5] 7 8 8 10 11 12 13 14
Time [min]
Peak Component Time Area Height  Area Norm. Area
# Name [min]l  [uV*sec] [uv] [%] [%6]
1 10.082 6860254217 1.75e+06 96.00 96.00
2 12453 2850307.06 8320753 4.00 4.00

7146184924 1.832+06 100.00 100.00

HPLC Graph for enantioenriched Sa
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Response [mV]
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IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|
2 4 g 8 10 12 14 18 18
Time [min}
DEFAULT REPORT
Peak Component Time Arsa Height  Area MNorm. Area
# Name [min] [uv*sec] uv] [%] [%]
_1 0993 2B952720.74 64144024 4042 4942
2 13.399 20632479.68 52035397 5058 50.58
5858520042 1.16e+06 100.00 100.00
HPLC Graph for racemic Sb
o
@] i
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T T I T e e T T T T TR T e e nmp ee e e e e ren ove |
2 4 6 B 10 12 14 16 18 20

Time [min]
Peak Component Time Area Height Area MNorm. Area
# Name  [min]  [uV*sec] [uV] 2] [%]
1 9.918 151082535 69663.63 3.84 3.84
2 12.893 37824144.16 656693.93 96.16 96.16

39334969.51 726357.57 100.00 100.00

HPLC Graph for enantioenriched Sb
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Response [mV]
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Response [mV]
(=)

||||T||_||l|||ﬁ|||||||||T|||||||||T|||||||||T

IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|
2 4 6 8 10 12 14 18 18 20 22 24

Time [min}
Peak Component Time Area Height Area MNorm. Area
# MName [min] [uV*sec] [uv] [%%] %]
1 9.653 12515234.81 282854.57 5083 50.83
2 17.747 1210748599 174079.53 4017 49.17

24522720.80 456934.10 100.00 100.00

HPLC Graph for racemic 5¢

17.33
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|||I|I|II|I|I||||I|||III|IIII|I||||I|II|III||I|||||III|IIII|I|I|||II||IIII||I||||I|I|IIII|I||||I|II|IIII|II|I||I|||II|I|I|II|
2 4 6 8 10 12 14 16 18 20 2 24

Time [min]
Peak Component Time Area Height Area Normm. Area
# Name [min] [uv*sec] [uv] [%] [%]
1 9278 115012786 40877.59 3.76 3.76
2 17.330 29417636.74 41674594 96.24 96.24

30967764.99 457623.54 100.00 100.00

HPLC Graph for enantioenriched S¢



Response [m\]
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25— o]
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\III|IIII|I\II|II\I|IIII|IIII|III\|IIII‘IIII|\III|IIII|IIII|I\II|II\I|IIII|III\|IIII‘IIII|\III|\III|\III|I\II|II\I|IIII|III\|IIH|IIII‘II

Time [min]
Peak Component Time Area Height Area  MNorm. Area
# Name [min]  [u¥*sec] uv] [36] [%]
1 5002 527817696 255457.61 50.74 50.74
2 B.667 512442685 170903.43 4928 4926

10402603 82 426361.04 100.00 100.00

HPLC Graph for racemic 5d

10

IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|
1 2 ] 4 5 ] 7 g ] 10 11 2 13 14 15
Tirne [mn]
Peak Component Time Area Height Area  MNorm. Area
# Name [min]  [uv*sec] uvl %] [%6]
1 5290 181728.04 1740878 422 422
2 7.893 4127916.70 11023381 9578 9578

430064474 127642509 100.00 100.00

HPLC Graph for enantioenriched Sd
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Response [mV]

Response [mV)
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I|II||I|I|IH||||||||IH|III||I|I|‘IIII||I|I|I|I\||I||||||I‘III||III||H|I|I||||||I|‘|I|I|I|II|H||||||I||HI|I|I|||I|I|H|I|I|I
1 2 3 4 5 B 7 g 9 10 11 12
Time [min]
DEFAULT REPORT

Peak Component Time Area Height Area  Morm. Area

# MName [min] [uv*sec] [uv] [%6] [%]

_1 8.619 1272622290 499672.93 49.28 4328

2 9.8528 13097270.70 41932443 50.72 50.72

25823493 60 913997.37 100.00 100.00
HPLC Graph for racemic 6a
BDD—E O 8
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«=] Ph Bu
SDD—E
Ei P
|||||||||||||||||||||I|I|I|I||||||||||||||||||||||||||||||||||||||I|I|I|I||||||||||||||||||||||||||||||||||||||I|I|I|I||||||||||||||||||||||||||||||||||||||
1 2 3 4 5 (5] 7 g L 10 11 12 13 14 15

Time [min]
Peak Component Time Area Height Area Norm. Area
# Name [min] [uVtsec] [uv] [%] [%]
1 8.399 3472054.88 12798270 89 8.91
2 9.537 3948475419 707159445 91.09 91.09

38956809.07 835137.15 100.00 100.00

HPLC Graph for enantioenriched 6a
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Response [m\V]

b
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Reésponse [mV]
=

ALY AN A AT AR AN AAEARAY AL AAAR) ALAL AL ARAY LR RRLAALAAR AA) AARLEALAAFLLAALIALY
2 % ] ] 10 12 4 18 12 20 22 24

Time [min]

DEFAULT REPORT

Peak Component Time Area Height Area Morm. Area
# Name  [min]  [uVTsec] [uv] [%6] [%]
1 14.198 17111717.72 38567582 5072 50,72
2 16.436 16624063.26 313216.36 4923 49.28

3373578099 69399218 10000 100.00

HPLC Graph for racemic 6b
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2 4 B 8 10 12 14 16 18
Time [min]
Peak Component Time Area Height Area  Morm. Area
# MName [min] [uv*sec] [uv] [%&] [%]
_1 13.878 18733373.91 43151071 95.00 95.00
2 16.036 98677362 3187244 500 5.00

19720147.53 463383.15 100.00 100.00

HPLC Graph for enantioenriched 6b
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Response [mV]
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3 4 B & 10 12 14 18 13 0
Time [min]
DEFAULT REPORT
Peak Component Time Area Height  Area Norm. Area
# Name [min]  [uV*sec] [uv] [%] [%]
71 10,019 10817603.07 31333038 4923 49.53
2 12203 1084529103 24511487 50.07 50.07
21662894.10 55345425 100.00 100.00
HPLC Graph for racemic 6¢
_ Cl
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1 2 % 4 = 6 T 8 9 10 1 12 13 14 15
Time [min]
Peak Component Time Area Height Area Norm. Area
# Name  [min]  [uV*sec] [uv] [%] %]
1 10.298 5574553269 1.84e+06 93.55 93.55
s 12644 4148892.55 13514296 6.45 6.45

5989442524 1.97e+06 100.00 100.00

HPLC Graph for enantioenriched 6¢
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Responss [mv]

v

Response [

4 5 5 = B 10 n i2

Tene [min}

DEFAULT REPORT

Peak Component Time Area Height Area Normm. Area
# MName [min] [uv*sec] [uv] [%6] [22]

1 8.781 11669711.08 1.08e+06 5013 50.13

2 10.574 1160243631 97607550 40487 40.87

14 15 16

2327914739 2.05e+06 100.00 100.00

HPLC Graph for racemic 6d

3 4 5 & 7 2 g 10 11 12 13 14 1€ 16
Time [min]
Peak Component Time Area Height  Area MNorm. Area
# MName [min] [uv*sec] [uv] [%a] [%]
1 B.827 54574705.99 128206 9332 0332
2 10.633 3937213.64 8338545 668 6.63

5891192463 1.37e+06 100.00 100.00

HPLC Graph for enantioenriched 6d
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Response [mV]

Response [my]

400:2 0
“=2Pn
EDD—i
1DD—§
=1
IIII|IIII|IHI|IIII|HII|IIII|HII|IIII|IIH|IIII|IIH|IIII|IHI|IIII|IIII|IIII|III\|IIII|IIII‘IIII|IIH|IIII|IIII|IIII|IIII‘IIII|IIII|\III|IIII|IIII|IIII|
2 4 & & 10 12 14 18 18 20 22 24 26 28 30
Time [min]
DEFAULT REPORT
Peak Component Time Area Height Area  Norm. Area
MName [min]  [uv*sec] [uv] 2] [%6]
_1 10589 1272622290 409672.93 4928 4328
2 14.334 13097270.70 28932443 5072 50.72
2562349360 753997.37 100.00 100.00
HPLC Graph for racemic 7a
Me S B
8= J@
= O s
40—
o= Ph
e
o=
—
o=H
I||||IIII|II|||IIII|I|I||IIII|I||||IIII|||II|IIII||||I|II|I|||II|III||I||I II|||IIII|I||||IIII|II|||IIII||||I|IIII||||||IIII|||II II|I||III|III||I|II
1 2 3 4 5 6 7 8 ] 10 11 12 1 14

Time [min] ;
Peak Component Time Area Height Area  MNorm. Area
# Name  [min]  [uV*sec] [uv] [9%] [%]
1 10.215 20125417.37 963612.96 97.13 97.13
2 12,505  593853.99 2044045 287 2.87

20719271.36 584053.41 100.00 100.00

HPLC Graph for enantioenriched 7a
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Response [mV]
M A T

(5]

=]

Me 2 3

o f=:]
= (=]

|||||T|||||||||T|||||||||%|||||||||T|||||||||T||

()

(=]

@] 3
Me
Ph
Ph
-
IIII|IIII|IIII|I||||IIII||||I ||II|I||||III||||II||||||III||||II|I||\|III||||II|I||||III||||II|I||||IIII|||II|I||||III||||II|I||||III||||II|I||||III||||II|I|||
1 2 & 4 5 [ F g 9 10 1" 12 ] 14 15 *
Time [min]
DEFAULT REPORT
Peak Component Time Area Height Area  Norm. Area
# MName [min] [uv*sec] uv] [2e] [a]
_1 7.893 16773816.43 705952.10 49.34 4934
2 9214 17225701.78 581557.39 50.66 50.66

3399051821  1.292+06 100.00 100.00

HPLC Graph for racemic 7b

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Time [min]
Peak Component Time Area Height Area MNorm. Area
# Name  [min]  [uV*sec] [uV] [%] [%]
1 7.911 26214583.30 862774.11 9956 99.56
2 10115 11662033 5384.01 044 0.44

26331203.63 869158.11 100.00 100.00

HPLC Graph for enantioenriched 7b
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Scan copy of HRMS for compound 6a

Scan copy of HRMS for compound 3e
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