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General experimental methods™H NMR spectra were recorded at 400 MHz or 300 MHd data
are reported as follows: chemical shift in ppm frtetramethylsilane with the solvent as an internal
indicator (CDC} 6 7.26 ppm), multiplicity (s = singlet, d = doublét= triplet, g = quartet, m =
multiplet, or overlap of non-equivalent resonangésjegration, coupling constant if relevahiC
NMR spectra were recorded at 100 MHz or 75 MHz dad are reported as follows: chemical shift in
ppm from tetramethylsilane with the solvent as aternal indicator (CDGIl ¢ 77.00 ppm),
multiplicity. Glassware was oven-dried prior to ugdl reactions were carried out under an argon
atmosphere. [2+2+2] reactions were run using standahlenk techniques if hydrogenation is
required; or in a microwave-type vessel, equippét & stirring bar and sealed in a glove box with a
septum-cap (Biotage, n°354905) if not. [Rh(cod)Gilas purchased from Strem Chemi€admd
stocked in a glove boxe. GEI, and 1,2-dichloroethane were distilled from GaBither reagents were
obtained from commercial suppliers and used aswedeTLC were performed on Merck 60 F254
silica gel plates visualized either with a UV laif@4 nm), or using a solution of KMneK,CGO; in
water followed by heating. Flash chromatography pe$ormed on Merck Geduran SI 60 A silica gel
(40-63 um). Infra-red spectra were measured usengdr 27 (ATR diamond) Bruker spectrometer.
IR data are reported as characteristic bands')cithe melting points were recorded with a SMP3
Stuart Scientific melting point apparatus. High &edon Mass Spectra were performed by the
Institut de Chimie Moléculaire (FR2769), Univers®éerre et Marie Curie (Paris 6) (electrospray
source). Enantioselective excess were determiniag as HPLCWaters 1525 analysis with a chiral
stationary phase column (Daicel CHIRALPAK AD-H oiSA]) coupled to a UV-detector, with a
mixture ofn-hexanes and isopropanol as the mobile phase. @pttations were measured using a
Perkin—Elmer 341 polarimeter or a Jasco P-2000ripatder.

1. Preparation of the starting material
Diynes 1a' 1b? 1¢° 1d* and 1€ have already been described in the literaturecytsuates? are

commercially available.

2. [2+2+2] cycloaddition reaction

Pyridones3aa, 3ba, 3bc, 3be, 3bg and3da have already been described in the literature.

General procedure 1: preparation of racemic pyridores 3: Using classical schlenk techniques,
[Rh(cod)CI} (2.5 mg, 5.0 umol, 0.025 eqhgc-2,2’-bis(diphenylphosphino)-1;binaphthyl (6.2 mg,

! K. Tanaka, K. Takeishi, K. Noguchl, Am. Chem. Soc., 2006,128 4586.

’R. S. Atkinson, M. J. Grimshird, Chem. Soc., Perkin Trans 1, 1986, 1215.

3J. Louie, J. E. Gibby, M. V. Farnworth, T. N. Teka,J. Am. Chem. Soc., 2002,124,15188.

* M. Nishida, H. Shiga, M. Mori). Org. Chem., 1998,63, 8606.

®Y. Han, C. J. Harlan, P. Stoessel, B. J. FrosR.XNNorton, S. Miller, B. Bridgewater, Q. Xinorg. Chem,,
2001,40, 2942.

® K. Tanaka, Y. Takahashi, T. Suda, M. HiraBgmlett, 2008, 1724.
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10.0 pumol, 0.05 eq) and AgBKL.9 mg, 10.0 umol, 0.05 eq) were dissolved in, QL1 mL) and
stirred for 5 min at rt. The resulting solution waen stirred under Hatmosphere (1 atm, rt) for 1 h,
then concentrated to dryness at the vacuum-line.réhidue was dissolved in g, (1 mL) under

Ar and a solution of diyn& (0.20 mmol, 1 eq) and isocyan&¢0.22 mmol, 1.1 eq) in Ci&l, (1 mL)
was added. After stirring at rt for 18 h, the réisgl reaction mixture was concentrated under vaguum
then purified by flash chromatography on silica, geding a pentane/EtOAc eluant system, to yield
pyridone3.

General procedure 2: preparation of enantioenrichedpyridones 3via the chiral counter-ion
strategy, using a hydrogenation procedure.Using classical schlenk techniques, [Rh(cod)Cl]
(2.5 mg, 5.0 umol, 0.025 eq), ligand (10.0 umd502q) and chiral silver salt(10.0 pmol, 0.05 eq)
were dissolved in CiCl, (1 mL) and stirred for 5 min at rt. The resultingudion was then stirred
under B atmosphere (1 atm, rt) for 1 h, then concentratedtyness at the vacuum-line. The residue
was dissolved in CCl, (1 mL) under Ar and a solution of diydg0.20 mmol, 1eq) and isocyanate
(0.22 mmol, 1.1 eq) in Ci€l, (1 mL) was added. After stirring at rt for 18 hetresulting reaction
mixture was concentrated under vacuum, then pdrifieflash chromatography on silica gel, using a

pentane/EtOAc eluant system, to yield pyrid8ne

General procedure 3: preparation of enantioenrichedpyridones 3via the chiral counter-ion
strategy, without hydrogenation procedure.ln a glove box, [Rh(cod)d](2.5 mg, 5.0 umol, 0.025
eq), dppb (4.3 mg, 10.0 umol, 0.05 eq) and chihatissalt4 (15.0 umol, 0.075 eq) were introduced
into a vial equipped with a magnetic stirring Haattwas sealed with a septum-cap. The vial wasitake
out of the glove box and dichloroethane (1 mL) wedded through the cap. The vial was immersed in
a pre-heated oil bath at 80-85 °C. After stirriog 15 min, a solution of diyn# (0.2 mmol, 1eq) and
isocyanate? (0.22 mmol, 1.1 eq) in dichloroethane (1 mL) wedded directly through the cap, in the
vial at 80 °C. After 15h at 80 °C, the vessel wasled to rt, opened and the reaction mixture was
concentratedn vacuo. Purification by flash-chromatography on silicd ¢@entane/EtOAc) afforded

the desired pyridon8.

General procedure 4: preparation of enantioenrichedpyridones 3via the chiral ligand strategy.
Using classical schlenk techniques, [Rh(cod)C{R.5 mg, 5.0 umol, 0.025 eq)R)2,2-
bis(diphenylphosphino)-1:binaphthyl (6.2 mg, 10.0 umol, 0.05 eq) and AgBE9 mg, 10.0 umol,
0.05 eq) were dissolved in GEl, (1 mL) and stirred for 5 min at rt. The resultinguion was then
stirred under Hatmosphere (1 atm, rt) for 1 h, then concentragedkyness at the vacuum-line. The
residue was dissolved in GEl, (1 mL) under Ar and a solution of diyrie(0.20 mmol, 1eq) and
isocyanate2 (0.22 mmol, 1.1 eq) in Cil, (1 mL) was added. After stirring at rt for 18 ket
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resulting reaction mixture was concentrated un@deuum, then purified by flash chromatography on

silica gel, using a pentane/EtOAc eluant systergieial pyridone3.

MeO,
MeO

Me
N Chemical Formula: Co1Hy7;NO4

I Molecular Weight: 357,44
Me N o

OMe
3aa

3aa, white solid; mp = 126 °C*H NMR (400 MHz, CDC}) § 7.39-7.34 (m, 1H), 7.09-7.00 (m, 3H),
3.76 (s, 3H), 3.38-3.34 (m, 10H), 2.73 (d, AB syst, J = 18.4 Hz), 2.69 (d, AB syst, 1H,= 18.4
Hz), 2.66 (d, AB syst, 1H] = 16.6 Hz), 2.62 (d, AB syst, 1d,= 16.6 Hz), 2.03 (s, 3H), 1.78 (s, 3H);
%C NMR (100 MHz, CDGJ) & 163.6, 154.7, 153.0, 136.7, 129.7, 129.5, 1283,11, 120.4, 118.4,
112.0, 75.9, 75.8, 59.2 (2C), 55.7, 47.3, 37.77 367.3, 13.1. Characterization data are in agraeme

with the one reported in the literatdre.

Chiral counterion approach (General procedure 3): 3aa 55 mg, 77% yield;dp] —16.6 € 1.0 CHC},
ee = 71%). Chiral HPLC analysis: AD-H column, 90ft8exanes/PrOH, 1.0 mL/min A 312 nm.

Retention time for major enantiomer = 15.8 min;fanor enantiomer = 9.9 min (ee = 71%).
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Minutes

Chiral ligand approach (General procedure 4): 3aa 60 mg, 84 % yield;dp] +16.3 € 1.0 CHCY,
ee = 67%). Chiral HPLC analysis: AD-H column, 90ft@exanes/PrOH, 1.0 mL/min.A 312 nm.

Retention time for major enantiomer = 8.2 min;fdnor enantiomer = 13.3 min (ee = 67%).
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Racemate (general procedure 1): Chiral HPLC analysis: AD-H column, 90/1BhexanestPrOH, 1.0

mL/min, A 312nm. Retention time for both enantiomers: 10.8 nmd 5.0 min.
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MeO,
MeO
Me .
AN Chemical Formula: CoyHygNO,4

l Molecular Weight: 371,46996
Me N 6]

©/oa

3ab, white solid; mp = 89-91°C; IR (neat); = 2990, 2937, 2860, 1665, 1611, 1571, 1197, 72§ cm
'H NMR (300 MHz, CDC}) § 7.36-7.30 (m, 1H), 7.08 (dd, 1H,= 1.7, 7.6 Hz), 7.03-6.98 (m, 2H),
4.02 (qd, 2H,J = 1.3, 7.0 Hz), 3.37-3.36 (m, 8H), 3.34 (s, 2HY12(s, 2H), 2.63 (s, 2H), 2.02 (s, 3H),
1.79 (s, 3H), 1.24 (t, 3H, = 7.0 Hz);"*C NMR (75 MHz, CDC}) § 163.7, 154.0, 152.7, 136.7, 129.6,
1295, 128.7, 121.0, 120.4, 118.1, 113.3, 75.8],%81.1, 59.3 (2C), 47.4, 37.7, 35.6, 17.2, 143611
HRMS (ES+) Calcd for GH,o0NNaQ, [M+Na]™: 394.1994. Found: 394.1996.

Chiral counterion approach (General procedure 3): 3ab, 54 mg, 73% yield; dp] —20.8 € 0.45,
CHC I, ee = 81%). Chiral HPLC analysis: AD-H column, BDh-hexanesfPrOH, 1.0 mL/minA 312

nm. Retention time for major enantiomer = 13.3 rfon;minor enantiomer = 7.2 min (ee = 81%).
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Chiral ligand approach (General procedure 4): 3ab, 69 mg, 93 % vyield;dp] +11.6 € 1.0 CHC}, ee =
59%). Characterization data are in agreement \ighdne reported in the literattr&hiral HPLC
analysis: AD-H column, 90/18-hexanes/PrOH, 1.0 mL/minA 312 nm. Retention time for major
enantiomer = 6.2 min; for minor enantiomer = 12i@ (ee = 59%).
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Racemate (general procedure 1): Chiral HPLC analysis: AD-H column, 90/1BhexanestPrOH, 1.0

mL/min, A 235nm. Retention time for both enantiomers: 6.5 mid &2.0 min.
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MeO,
MeO

Me
l A Chemical Formula: C1Hy7NO;

Molecular Weight: 341,44

3ag pale yellow oil; IR (neat)v,m = 2979, 2921, 2878, 1662, 1569, 1106, 727 ciH NMR (300
MHz, CDCk) ¢ 7.32-7.26 (m, 3H), 7.04-7.01 (m, 1H), 3.40-3.37 8H), 3.35 (s, 2H), 2.73 (s, 2H),
2.65 (s, 2H), 2.03 (s, 6H), 1.75 (s, 3Hjc NMR (100 MHz, CDG)) ¢ 163.4, 153.0, 138.9, 135.8,
135.3, 131.0, 128.5, 127.9, 127.1, 120.8, 118.84/55.79, 59.3 (2C), 47.4, 37.7, 35.7, 17.5, 17.3
13.1; HRMS (ES+): Calcd for £H,,NNaO; [M+Na]": 364.1889. Found: 364.1871.

Chiral counterion approach (general procedure 3): 3ac 47 mg, 69% vyield, dp] = —=30.0 € 1.0,
CHCls, ee = 29%); Chiral HPLC analysis: AD-H column, ®&fhexanesfPrOH, 1.0 mL/minA 312
nm. Retention time for major enantiomer = 19.0 rfan;minor enantiomer = 14.8 min (ee = 29%).
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Racemate (general procedure 1): Chiral HPLC analysis: AD-H column, 95fhexanes/PrOH, 1.0

mL/min, A 235nm. Retention time for both enantiomers: 13.5 nmd 46.9 min.
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MeO
MeQ

\Me

l

Me N Chemical Formula: Co,HygNO3

e}
* Molecular Weight: 355,47
Et
3ad

3ad, pale yellow solid; mp = 74-76°C; IR (neat). = 2969, 2923, 2877, 1664, 1614, 1570, 1109 cm
% 'H NMR (300 MHz, CDC)) ¢ 7.39-7.27 (m, 3H), 7.02 (d, 1H,= 7.5 Hz), 3.39-3.38 (m, 8H), 3.35
(s, 2H), 2.74 (s, 2H), 2.65 (s, 2H), 2.39 (dq, 1H,7.6, 15.3 Hz), 2.29 (dg, 1H= 7.6, 15.3 Hz), 2.04
(s, 3H), 1.75 (s, 3H), 1.14 (t, 3H,= 7.6 Hz);"*C NMR (75 MHz, CDC}) & 163.6, 153.0, 140.7,
138.4, 136.0, 128.8, 128.6, 128.0, 127.0, 120.8,8,175.9, 75.8, 59.3 (2C), 47.4, 37.7, 35.7, 23.4,
17.7, 13.3, 13.1; HRMS (ES+): Calcd fo5B8:0NO; [M+H]": 356.2226. Found: 356.2224.

Chiral counterion approach (general procedure 3): 3ad, 62 mg, 87% yield,op] = —27.1 € 1.06,
CHCls, ee = 32%); Chiral HPLC analysis: AD-H column, ®BfhexanesfPrOH, 1.0 mL/minA 235

nm. Retention time for major enantiomer = 16.5 rfon;minor enantiomer = 10.2 min (ee = 32%).
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Racemate (general procedure 1): Chiral HPLC analysis: AD-H column, 95fhexanes/PrOH, 1.0

mL/min, A 235nm. Retention time for both enantiomers: 10.3 nmd 46.6 min.
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MeO,
MeO

Me
I N Chemical Formula: C3H31NO3

Molecular Weight: 369,50
Me N (0]

y i-Pr
3ae

3ae yellow oil; IR (neat)vme = 3050, 3029, 2960, 1665, 1613, 1571, 1109:;¢iH NMR (400 MHz,
CDCly) 6 7.44-7.36 (m, 2H), 7.28-7.24 (m, 1H), 6.99 (dd, IH; 1.3, 7.7 Hz), 3.40 (s, 5H), 3.38 (s,
3H), 3.34 (s, 2H), 2.71 (d, AB syst, 1Bz 17.3 Hz), 2.69 (d, AB syst, 1H,= 17.3 Hz), 2.67(d, AB
syst, 1H,J = 17.3 Hz), 2.62 (d, AB syst, 1H,= 17.3 Hz), 2.58 (heptuplet, 1H,= 6.9 Hz), 2.03 (s,
3H), 1.75 (s, 3H), 1.17 (d, 3H,= 6.9 Hz), 1.14 (d, 3H] = 6.9 Hz);**C NMR (100 MHz, CDG)) &
163.9, 152.8, 145.7, 137.5, 136.2, 128.9, 128.6,812126.7, 120.8, 118.6, 75.9, 75.8, 59.33, 59.30,
47.4, 37.7, 35.7, 28.0, 24.0, 23.1, 17.9, 13.2; MRKES+) Calcd for §Hz:NNaO; [M+Na]":
392.2202. Found: 392.2181.

Chiral counterion approach (general procedure 3): 3ag 65 mg, 88% vyield,dp] = +12.0 € 0.90,
CHCls, ee = 26%); Chiral HPLC analysis: AD-H column, ®BfhexanesfPrOH, 1.0 mL/minA 235

nm. Retention time for major enantiomer = 8.0 nmom;minor enantiomer = 18.4 min (ee = 26%).
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Chiral ligand approach (General procedure 4): 3ae 41 mg, 55% vyield,dp] = +58.1 € 1.25, CHC},
ee = 79%); Chiral HPLC analysis: AD-H column, 9%¢hexanes/PrOH, 1.0 mL/min,A 235 nm.

Retention time for major enantiomer = 7.8 min;fi@nor enantiomer = 17.6 min (79% ee).
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Racemate (general procedure 1): Chiral HPLC analysis: AD-H column, 95fhexanes/PrOH, 1.0

mL/min, A 235nm. Retention time for both enantiomers: 7.3 mid 6.7 min.
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MeO,
MeO
Me
N Chemical Formula: CooHp4CINO3

l Molecular Weight: 361,86

3af, colorless oil; IR (neatym., = 2980, 2921, 2883, 1667, 1617, 1572, 1477, 1168 ¢H NMR
(400 MHz, CDC}) 6 7.55-7.51 (m, 1H), 7.40-7.33 (m, 2H), 7.24-7.20 (i), 3.38-3.37 (m, 8H),
3.35 (m, 2H), 2.73 (s, 2H), 2.65 (m, 2H), 2.0438l), 1.80 (s, 3H)*C NMR (75 MHz, CDC)) ¢
163.3,153.5, 137.5, 135.5, 132.5, 130.3, 130.0, 129.7,9,2.20.8, 118.9, 75.8, 75.7, 59.2 (2C), 47.4,
37.7, 35.5, 17.2, 13.0; HRMS (ES+) Calcd fogHG,CINNaO; [M+Na']: 384.1342. Found: 384.1347.

Chiral counterion approach (general procedure 3): 3af, 13 mg, 18% vyield,dp] = —-16.5 € 0.25,
CHC I, ee = 36%); Chiral HPLC analysis: 90/dhexanes/PrOH, 1.0 mL/minA 312nm. Retention

time for major enantiomer = 10.5 min; for minor etiamer = 7.3 min (36% ee).
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Chiral ligand approach (General procedure 4): 3af, 48 mg, 66% yield, colorless oilyd] = +22.5 €
0.90, CHC}, ee = 60%); Chiral HPLC analysis: 90/hthexane$tPrOH, 1.0 mL/min,A 312 nm.

Retention time for major enantiomer = 6.9 min;f@nor enantiomer = 10.2 min (60 % ee).
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Racemate (general procedure 1): Chiral HPLC analysis: AD-H column, 90/1BhexanestPrOH, 1.0

mL/min, A 312nm. Retention time for both enantiomers: 7.4 mid 0.6 min.
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MeO,
MeO
Me .
, N Chemical Formula: CygH24BrNO;
Molecular Weight: 406,31
Me N 6]

3ag yellow oil; IR (neat):vmx = 2921, 2885, 1667, 1617, 1591, 1109"crtH NMR (300 MHz,
CDCly) 6 7.70 (dd, 1HJ = 1.4, 7.9 Hz), 7.42 (td, 1H,= 1.4, 7.6 Hz), 7.34-7.19 (m, 2H), 3.46-3.35
(m, 10H), 2.74 (s, 2H), 2.65 (s, 2H), 2.04 (s, 3HY9 (s, 3H)*C NMR (75 MHz, CDC})) ¢ 163.2,
153.5, 139.2, 135.4, 133.5, 130.0, 129.8, 128.8,912121.0, 118.9, 75.8, 75.7, 59.3 (2C), 47.47 37.
35.6, 17.4, 13.04RMS (ES+) Calcd for gH,,BrNNaO; [M+Na]": 384.1342. Found: 384.1347.
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Chiral counterion approach (General procedure 3): 3ag 15 mg, 18% vyield,dp] = 5.6 € 0.81,
CHC I, ee = 8%); Chiral HPLC analysis: AD-H column, 9B5/exanesfPrOH, 1.0 mL/minA 235

nm. Retention time for major enantiomer = 26.0 rfon;minor enantiomer = 16.7 min (ee = 8%).
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Racemate (general procedure 1): Chiral HPLC analysis: AD-H column, 95fhexanes/PrOH, 1.0

mL/min, A 235nm. Retention time for both enantiomers: 14.5 nmd 22.5 min.
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N

MeO
MeO 0

0 SN Me
] Chemical Formula: C,1Ho3NOg

Me N o Molecular Weight: 385,41

> OMe
3ba

3ba; white solid; mp = 136 °C'H NMR (400 MHz, CDC}) § 7.37-7.33 (m, 1H), 7.07-6.99 (m, 3H),
3.76 (s, 3H), 3.75 (s, 3H), 3.74 (s, 3H), 3.48AB, syst, 1H,J = 17.6 Hz), 3.43 (d, AB syst, 1d,=
17.6 Hz), 3.38 (s, 2H), 2.04 (s, 3H), 1.80 (s, 3&F; NMR (100 MHz, CDG)) § 171.6, 171.4, 163.4,
154.5, 150.0 , 136.6, 129.8, 129.3, 127.9, 12120,2 116.0, 111.9, 59.1, 55.6, 53.04, 53.00, 39.3,
37.5, 17.3, 13.1. Characterization data are ineagemt with the one reported in the literatlire.

Chiral counterion approach (General procedure 3): 3ba, 65 mg, 84% yield;dp] = —-15.1 € 0.77,
CHCls, ee = 77%). Chiral HPLC analysis: AD-H column, BDh-hexanestPrOH, 1.0 mL/minA 254

nm. Retention time for major enantiomer = 52.5 rfin;minor enantiomer = 25.4 min (ee = 77%).
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Racemate (general procedure 1): Chiral HPLC analysis: AD-H column, 90/1BhexanestPrOH, 1.0

mL/min, A 235nm. Retention time for both enantiomers: 21.9 nmd 80.7 min.
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MeO
MeO o
o
M
AN e

] Chemical Formula: C,Ho5NOg
Me N o Molecular Weight: 399,44

L Ot
3bb

3bb, white solid;mp = 149-151°C; IR (neatye = 2954, 1733, 1667, 1617, 1574, 1261, 729:Ci
NMR (300 MHz, CDC}) ¢ 7.37-7.31 (m, 1H), 7.08 (dd, 1H,= 1.8, 7.6 Hz), 7.04-6.98 (m, 2H), 4.02
(dg, 2H,J = 7,0 Hz, 7.8 Hz), 3.78 (s, 6H), 3.47 (br s, 2B{89 (br s, 2H), 2.06 (s, 3H), 1.83 (s, 3H),
1.24 (t, 3H,J = 7.0 Hz);®*C NMR (100 MHz, CDGJ) § 171.6, 171.5, 163.6, 153.9, 149.9, 136.7,
129.7, 129.4, 128.3, 121.0, 120.2, 115.8, 113.2),680.3, 53.1, 53.0, 39.3, 37.6, 17.3, 14.6, 13.1;
HRMS (ES+) Calcd for §H,sNNaQs; [M+Na]*: 422.1580. Found: 422.1567.

Chiral counterion approach (general procedure 3): 3bb, 64 mg, 80% vyield, dp] = -15.9 € 1.0,
CHC I, ee = 79%); Chiral HPLC analysis: AD-H column, BDh-hexanestPrOH, 1.0 mL/minA 254

nm. Retention time for major enantiomer = 38.6 rfin;minor enantiomer = 14.5 min (ee = 79%).
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Chiral ligand approach (General procedure 4): 3ba, 65 mg, 81% vyield;dp] = +8.2 € 1.0, CHC}, ee
= 46%). Chiral HPLC analysis: AD-H column, 90/tthexane$fPrOH, 1.0 mL/min,A 254 nm.

Retention time for major enantiomer = 12.9 min;fanor enantiomer = 35.7 min (ee = 46%).
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Racemate (general procedure 1): Chiral HPLC analysis: AD-H column, 90/1BhexanestPrOH, 1.0

mL/min, A 254nm. Retention time for both enantiomers: 14.4 nmid 38.6 min.
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MeO
MeO 0
o]
SN Me
| Chemical Formula: CpqHp3NO3
Me N o) Molecular Weight: 369,41

3bc, white solid; mp = 169 °CH NMR (400 MHz, CDCY)) ¢ 7.32-7.26 (m, 3H), 7.04-7.02 (m, 1H),
3.79 (s, 6H), 3.52 (d, AB syst, 18i= 17.9 Hz), 3.46 (d, AB syst, 1d=17.9 Hz), 3.40 (s, 2H), 2.08
(s, 3H), 2.02 (s, 3H), 1.79 (s, 3HJC NMR (100 MHz, CDGJ) § 171.53, 171.46, 163.2, 150.4, 138.5,

136.0, 135.2, 131.1, 128.7, 127.8, 127.2, 120.%,91159.2, 53.2, 53.1, 39.4, 37.6, 17.6, 17.3,.13.2

Characterization data are in agreement with thereperted in the literature.

Chiral counterion approach (General procedure 3): 3bc, 62 mg, 84% vyield;dp] = —26.0 € 0.93,
CHC I, ee = 34%). Chiral HPLC analysis: AD-H column, BDh-hexaned/PrOH, 1 mL/min,A 235

nm. Retention time for major enantiomer = 20.8 rfon;minor enantiomer = 15.5 min (ee = 34%).

0,080-] o
] ~ \
I
0,070 It \
|

0,080

15,470

0,050 |
\

2
2 0,040 /

0,030
| | \

0,020 ‘I\f | \

]
0,010 |
/

‘ ~

0,000

v %) T I T jad F U RN Tt
10,00 12,00 14,00 16,00 18,00 20,00 22,00
Minutes

24,00

—
26,00

—
28,00 30

RT Area | % Area | Height
1115,470 [ 4119173 | 33,16 | 50026
2120,762 | 8304719 | 66,84 | 78989

Racemate (general procedure 1): Chiral HPLC analysis: AD-H column, 90/1BhexanestPrOH, 1.0

mL/min, A 235nm. Retention time for both enantiomers: 15.7 nmd 21.2 min.
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MeQO
MeQO

SN Me
| Chemical Formula: Co3Hp7NO3
Me N o) Molecular Weight: 397,46

* i-Pr
3be

3be, white solid; mp = 38 °C*H NMR (400 MHz, CDC)): d 7.44-7.36 (m, 2H), 7.28-7.24 (m, 1H),
6.98-6.96 (m, 1H), 3.79 (s, 3H), 3.78 (s, 3H), I&1AB syst, 1HJ =17.0 Hz), 3.45 (d, AB syst, 1H,

J=17.0 Hz), 3.40 (s, 2H), 2.55 (septuplet, 1K, 6.9 Hz), 2.06 (s, 3H), 1.79 (s, 3H), 1.15 (d, 34

6.9 Hz), 1.13 (d, 3HJ = 6.9 Hz);'3C NMR (75 MHz, CDCJ): § 171.6, 171.5, 163.6, 150.2, 145.5,
137.0, 136.3, 129.0, 127.9, 126.9, 126.8, 120.6,6.159.2, 53.2, 53.1, 39.4, 37.7, 27.9, 24.0, 23.1

17.9, 13.2. Characterization data are in agreemi¢htthe one reported in the literatdre.

Chiral counterion approach (General procedure 3): 3be 60 mg, 75% vyield;dp] = +3.1 € 1.06,
CHC I, ee = 4%). Chiral HPLC analysis: AD-H column, 9DfthexanestPrOH, 1 mL/min,A 235

nm. Retention time for major enantiomer = 9.4 rom;minor enantiomer = 23.9 min (ee = 4%).
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Racemate (general procedure 1): Chiral HPLC analysis: AD-H column, 90/1BhexanestPrOH, 1.0

mL/min, A 312nm. Retention time for both enantiomers: 9.0 mid 28.2 min.
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MeQO
MeO [e]
0 XN Me
| Chemical Formula: CoqH»oCINO5
Me N o) Molecular Weight: 389,83

3bf, white solid;"H NMR (400 MHz, CDCJ) & 7.54-7.52 (m, 1H), 7.40-7.35 (m, 2H), 7.22-7.2Q (m
1H), 3.79 (s, 3H), 3.77 (s, 3H), 3.48 (s, 2H), 3(d12H), 2.07 (s, 3H), 1.84 (s, 3HJC NMR (100
MHz, CDCk) & 171.6, 171.3, 163.1, 150.8, 137.1, 135.8, 13230,4] 129.9, 129.9, 128.0, 120.7,

116.8, 59.2, 53.2, 53.1, 39.4, 37.5, 17.4, 13.lar@tterization data are in agreement with the one

reported in the literatur®.

Chiral counterion approach (General procedure 3): 3bf, 40 mg, 51% vyield;dp] = —16.9 € 0.40,
CHC I, ee = 34%). Chiral HPLC analysis: AD-H column, BDh-hexanes/PrOH, 1 mL/min,A 312
nm. Retention time for major enantiomer = 30.9 rfon;minor enantiomer = 17.4 min (ee = 34%)).
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Racemate (general procedure 1): Chiral HPLC analysis: AD-H column, 90/1BhexanestPrOH, 1.0

mL/min, A 312nm. Retention time for both enantiomers: 17.4 nmd 30.2 min.
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o

0

Me
N Chemical Formula: Cy,H,7NOy4

, Molecular Weight: 369,45
Me N o

J _oMe
3ca

3ca, white solid; mp = 205-207°C; IR (neat)u = 2992, 2940, 2858, 1664, 1570, 1499, 727Ci
NMR (300 MHz, CDCY) ¢ 7.41-7.35 (m, 1H), 7.10-7.01 (m, 3H), 3.82-3.69 {tH), 2.80-2.65 (m,
4H), 2.05 (s, 3H), 1.82 (s, 3H), 1.49 (s, 3H), 1(473H);'3C NMR (75 MHz, CDCJ) J 163.6, 154.7,
151.8, 137.1, 129.8, 129.5, 128.2, 121.2, 120.8,5,1112.0, 98.1, 68.6 (2C), 55.7, 41.4, 38.7, 37.2
24.7,22.9, 17.4, 13.2; HRMS (ES+) Calcd fopGsNO, [M+H]*: 370.2018. Found: 370.2020.

Chiral counterion approach (general procedure 3): 3ca 50 mg, 68% vyield,dp] = —19.4 € 0.79,
CHC Iy, ee = 74%); Chiral HPLC analysis: AD-H column, BDh-hexanesfPrOH, 1.0 mL/minA 312

nm. Retention time for major enantiomer = 33.7 rfin;minor enantiomer = 14.1 min (ee = 74%).
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0,00—

Chiral ligand approach (General procedure 4): 3ca 65 mg, 88% yield;dp] = +10.9 € 1.0, CHC}, ee
= 39%). Chiral HPLC analysis: AD-H column, 90/tthexanes$fPrOH, 1.0 mL/min,A 312 nm.

Retention time for major enantiomer = 11.4 min;rfanor enantiomer = 28.1 min (ee = 39%).
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f

N

N

Racemate (general procedure 1): Chiral HPLC analysis: AD-H column, 90/1BhexanestPrOH, 1.0

mL/min, A 312nm. Retention time for both enantiomers: 14.3 nmd 33.7 min.
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Me
N Chemical Formula: Co3HpgNO,4

, Molecular Weight: 383,48

3cb, white solid; IR (neatym = 2979, 2922, 2880, 1665, 1614, 1572, 1044, 7484 &hNMR (300
MHz, CDCk) 6 7.37-7.31 (m, 1H), 7.08 (dd, 18,= 1.9, 7.5 Hz), 7.04-6.98 (m, 2H), 4.02 (q, H

7,0 Hz), 3.81-3.69 (m, 4H), 2.80-2.67 (m, 4H), 2(843H), 1.82 (s, 3H), 1.48 (s, 3H), 1.46 (s, 3H)
1.23 (t, 3H,J = 7.0 Hz);**C NMR (75 MHz, CDC}) § 163.7, 154.0, 151.6, 137.2, 129.7, 129.6, 128.7,
121.1, 120.8, 117.3, 113.3, 98.1, 68.6 (2C), 64114, 38.7, 37.2, 24.6, 23.0, 17.3, 14.7, 13.2; HRM
(ES+) Calcd for GH,oNNaO, [M+Na']: 406.1994. Found: 406.1985.

Chiral counterion approach (general procedure 3): 3cb, 49 mg, 64% vyield,dp] = —22.1 € 1.0,
CHCIs, ee = 82%). Chiral HPLC analysis: AD-H column, BDh-hexanes/PrOH, 1 mL/min,A 312

nm. Retention time for major enantiomer = 27.3 rfin;minor enantiomer = 10.7 min (ee = 82%).
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Chiral ligand approach (General procedure 4): 3cb, 37 mg, 48% yield;dp] = +8.4 € 0.50, CHC}, ee
= 25%). Chiral HPLC analysis: AD-H column, 90/fhexane$fPrOH, 1.0 mL/min,A 312 nm.

Retention time for major enantiomer = 25.5 min;fanor enantiomer = 9.6 min (ee = 25%).
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Racemate (general procedure 1): Chiral HPLC analysis: AD-H column, 90/1BhexanestPrOH, 1.0

mL/min, A 312nm. Retention time for both enantiomers: 8.4 mid 28.9 min.
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N Chemical Formula: CoyHy7NO;

, Molecular Weight: 353,45

3cg, colorless oil; IR (neathm = 2991, 2922, 2857, 1703, 1661, 1610, 1568, 15916,1187 cri;
'H NMR (400 MHz, CDC}) ¢ 7.33-7.26 (m, 3H), 7.04-7.02 (m, 1H), 3.80-3.70 4id), 2.79-2.67 (m,
4H), 2.05 (s, 3H), 2.02 (s, 3H), 1.77 (s, 3H), 1(&83H), 1.46 (s, 3H)C NMR (100 MHz, CDCJ) ¢
163.3, 151.8, 138.8, 136.3, 135.2, 131.0, 128.3,8,1227.1, 121.1, 117.9, 98.1, 68.6 (2C), 41.46,38
37.1, 24.6, 22.9, 17.6, 17.3, 13.1; HRMS (ES+) Qdite G,;H,,NNaO; [M+Na']: 376.1889. Found:
376.1891.

Chiral counterion approach (General procedure 3): 3cc 60 mg, 85% vyield,op] = —30.3 € 1.0,
CHCIs, ee = 41%). Chiral HPLC analysis: AD-H column, BDh-hexanes$/PrOH, 1 mL/min,A 312

nm. Retention time for major enantiomer = 20.2 rfon;minor enantiomer = 10.4 min (ee = 41%)).
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mL/min, A 312nm. Retention time for both enantiomers: 9.1 mid 8.5 min.
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TsN
AN Me '
l Chemical Formula: Cy3gHa4Naoss
Me N o) Molecular Weight: 424,51

3da, white solid;*"H NMR (400 MHz, CDC)): 6 7.81 (d, 2HJ = 8.2 Hz), 7.42-7.38 (m, 3H), 7.05-
7.04 (m, 3H), 4.45 (s, 2H), 4.42 (s, 2H), 3.773(8), 2.47 (s, 3H), 2.01 (s, 3H), 1.80 (s, 3HE NMR
(100 MHz, CDC}): ¢ 163.2, 154.4, 146.0, 143.9, 136.7, 133.3, 13®9,9(2C), 129.2, 127.6 (2C),
127.2, 121.2, 119.5, 112.8, 112.1, 55.7, 52.2,,52115, 17.5, 13.1. Characterization data are in

agreement with the one reported in the literature.

Chiral counterion approach (General procedure 3): 3da, 32 mg, 38% vyield; dp] = —14.3 € 0.38,
CHCls, ee = 72%). Chiral HPLC analysis: AS-H column,404-hexanes/PrOH, 1.0 mL/minA 254

nm. Retention time for major enantiomer = 27.7 rfon;minor enantiomer = 14.1 min (ee = 72%).
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Racemate (general procedure 1): Chiral HPLC analysis: AD-H column, 90/1BhexanestPrOH, 1.0

mL/min, A 312nm. Retention time for both enantiomers: 13.4 nmd 25.6 min.
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Minutes

g\lm
Me N (6} Chemical Formula: C17H4gNO,
* Molecular Weight: 269,34
OMe 9
3ea

3ea white solid; mp = 63 °C; IR (neat)y = 2930, 1644, 1625, 1575, 1502, 1460, 1277, 12843,
748 cntt; 'H NMR (400 MHz, CDCJ) 6 7.39-7.35 (m, 1H), 7.10-7.00 (m, 3H), 3.77 (s, 3BY9 (t,
2H, J = 7.6 Hz), 2.72 (apparent t, 2Bi= 8.0 Hz), 2.07 (s, 3H), 2.07-2.00 (m, 2H), 1.833H);"C
NMR (100 MHz, CDCY) § 163.6, 154.7, 154.6, 135.8, 129.6, 129.5, 124,11, 120.0, 119.7, 112.0,
55.7, 31.9, 29.8, 24.5, 17.4, 13.2. HRMS (ES+) €tz C-H:gNNaO, [M+Na]*: 292.1308. Found:

292.1317.
Chiral counterion approach (General procedure 3): 3eg 35 mg, 65% yield; dp] —15.6 € 0.67,
CHCls, ee = 58%). Chiral HPLC analysis: AD-H column, BDh-hexanesfPrOH, 1.0 mL/minA 220

nm. Retention time for major enantiomer = 11.6 nfim;minor enantiomer = 9.1 min (ee = 58%).
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Chiral ligand approach (General procedure 4): 3eg 32 mg, 59% vyield;dp] = -14.9 € 1.25, CHC},
ee = 52%). Chiral HPLC analysis: AD-H column, 90ft8exanes/PrOH, 1.0 mL/minA 220 nm.

Retention time for major enantiomer = 10.6 min;fanor enantiomer = 8.3 min (ee = 52%).
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