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General Methods

Toluene was distilled from calcium hydride unddragen prior to use. All of the reactions
were monitored by thin-layer chromatography (TLGQrred out on 0.25 mm Merck
silica-gel plate (60f-254). The TLC plates were udlized with UV light and 7%
phosphomolybdic acid op-anisaldehyde in ethanol/heat. Column chromatdgrapas
carried out on a column packed with KANTO KAGAKUisa gel 60N 37571. Optical
rotations were measured on a HORIBA SEPA-300 ojperatt A=589 nm corresponding to
the sodium D line. Melting points were recordedaoiANAGIMOTO micro melting point
apparatus and are uncorrectedd NMR (200 MHz) and*C NMR (50.3 MHz) spectra for
solution in CDC4 were recorded on a Varian Mercury-200. Chemic#tsshre expressed in
ppm downfield from internal tetramethylsilane. rared spectra were record on a JASCO
FT/IR-200 spectrometer. Mass spectra were recandesl SHIMADZU QCMS-QP5050-A
spectrometer (EI) and SHIMADZU LCMS-2010EV (ESIMicroanalyses were performed
with a Perkin Elmer-240. HPLC analyses were pengd on a JASCO PU-2080 Plus or
SHIMADZU LC-2010A HT using 4.6 x 250 mm CHIRALPAK BH or CHIRALCEL

OJ-H or CHIRALCEL OD-H or CHIRALPAK AS-H column.

Experimental Procedure

N-Benzylidene-2,4,6-triisopropylphenylsulfonamide (1€).

The reaction was carried out as described in thmcdl procedure except for using
2,4,6-triisopropylsulfonamide (500 mg, 1.76 mmdignzaldehyde (187 mg, 1.76 mmol),
triethylamine (0.74 mL, 5.28 mmol), and titanium)Ishloride (1.00 mol ! in CH,Cly, 1.76
mL, 1.76 mmol). Usual work-up gave the crude prodwbich was recrystallized with

hexane/ethyl acetate to affotd (459 mg, 70%); mp 128.0-130.0°C;=R0.50 (hexane/ethyl



acetate = 80/20YH NMR & 1.26 (d,J = 6.6 Hz, 12H), 1.29 (dJ = 6.6 Hz, 6H), 2.91 (sep,
= 6.6 Hz, 1H), 4.36 (sep,= 6.6 Hz, 2H), 7.20 (s, 2H), 7.45-7.95 (m, 5HPD(s, 1H);"*C
NMR & 23.8, 25.0, 30.0, 34.4, 123.7, 129.0, 130.7, 13082.5, 134.4, 150.9, 153.4, 168.4;
IR (KBr) 1607, 1311, 1149, 787, 770, 674, 532'ciBIMS m/z (rel. intensity) 371 (f) 22),
292 (100), 229 (30), 186 (49), 160 (35), 90 (23)ak Calcd for GHogNO,S: C, 71.12; H,

7.87; N, 3.77. Found: C, 71.22; H, 7.75; N, 3.79.

N-Benzylidene-8-quinolinesulfonamide (1f).

The reaction was carried out as described in thmcdl procedure except for using
8-quinolinesulfonamide (500 mg, 2.40 mmol), benehidle (0.25 mL, 2.40 mmol),
triethylamine (1.00 mL, 7.20 mmol), and titaniumyithloride (1.00 mol I* in CH,Cl,, 2.40
mL, 2.40 mmol). Usual work-up gave the crude produbich was recrystallized from
hexane/ethyl acetate to affotél (285 mg, 40%); mp 190.0-192.0 °C=R0.37 (hexane/ethyl
acetate = 60/40)'H NMR & 7.41-7.76 (m, 5H), 7.96-8.23 (m, 4H) 8.72-8.76 (th]),
8.91-8.94 (m, 1H), 9.59 (s, 1H])3,C NMR $ 121.8, 125.4, 128.6, 128.9, 131.2, 132.5, 133.9,
134.5, 134.6, 136.3, 143.3, 151.1, 175.0; IR (KB399, 1572, 1314, 1171, 1114, 816tm
EIMS m/z (rel. intensity) 298 (f41, 100), 209 (10), 129 (18), 102 (40); Anal. Cafod

CleleNzost C, 64.85; H, 4.08; N, 9.45. Found: C, 64.704|’1,4; N, 9.54.

N-Benzylidene-2-thiophenesulfonamide (19).

The reaction was carried out as described in thmcdl procedure except for using
2-thiophenesulfonamide (500 mg, 3.06 mmol), beredajde (0.32 mL, 3.06 mmol),
triethylamine (1.28 mL, 9.18 mmol), and titanium)Ithloride (1.00 mol ! in CH,Cl,, 3.06

mL, 3.06 mmol). Usual work-up gave the crude produbich was recrystallized from



hexane/ethyl acetate to affotd (292 mg, 38%); R 0.54 (hexane/ethyl acetate = 60/40);
NMR & 7.14 (ddJ = 3.3, 4.9 Hz, 1H), 7.48 (,= 7.7 Hz, 2H) 7.63 () = 8.1 Hz, 1H), 7.71
(dd, J = 1.3, 4.9 Hz, 1H), 7.80 (dd,= 1.3, 3.7 Hz, 1H), 7.95 (d, = 8.1 Hz, 2H), 9.02 (s,
1H); *3C NMR § 127.7, 129.0, 131.4, 132.1, 133.8, 134.5, 13538.11, 170.2; IR (KBr)
1596, 1564, 1322, 1151, 795, 587 Lr&EIMS m/z (rel. intensity) 251 (¥ 35), 187 (30), 147
(100); Anal. Calcd for GH9NO,S;: C, 52.57; H, 3.61; N, 5.57. Found: C, 52.57; H93 N,

5.60.

N-Benzylidene-2-furylsulfonamide (1h).

The reaction was carried out as described in thmcdl procedure except for using
2-furylsulfonamide (500 mg, 3.40 mmol), benzaldehy@d.35 mL, 3.40 mmol), triethylamine
(1.42 mL, 10.2 mmol), and titanium(lV) chloride @0. mol L* in CH,Cl,, 3.40 mL, 3.40
mmol). Usual work-up gave the crude product whicswecrystallized from hexane/ethyl
acetate to affordh (511 mg, 64%); mp 127.3-128.1 °C;=R0.60 (hexane/ethyl acetate =
50/50);'H NMR & 6.58 (s, 1H), 7.28 (d] = 4.0 Hz, 1H), 7.49-7.56 (m, 2H), 7.64-7.71 (m,
2H), 7.64-7.71 (m, 2H), 7.98 (d,= 8.0 Hz, 2H), 9.07 (s, 1H}’C NMR & 111.6, 118.5,
129.0, 131.3, 131.8, 135.2, 146.4, 147.3, 171.9KR) 1567, 1452, 1318, 1153, 1119, 811

cm™; EIMS m/z (rel. intensity) 235 (f 60), 171 (100), 155 (85), 143 (80), 131 (63).

N-[(4-M ethylphenyl)methylidene]-2-pyridinesulfonamide (1i).

The reaction was carried out as described in thmcdl procedure except for using
2-pyridylsulfonamide (703 mg, 4.44 mmol), 4-methlepilzaldehyde (1.05 mL, 8.89 mmol),
triethylamine (1.86 mL, 13.3 mmol), and titaniumyithloride (1.00 mol I* in CH,Cl,, 4.44

mL, 4.44 mmol). Usual work-up gave the crude pobdwhich was recrystallized from



hexane/ethyl acetate to affotd(736 mg, 60%); R 0.35 (hexane/ethyl acetate = 60/4®);
NMR § 2.44 (s, 3H), 7.20-7.45 (m, 2H), 7.50-7.60 (m, 1HB0-8.10 (m, 3H), 8.20-8.30 (m,
1H), 8.90-9.00 (m, 1H), 9.20 (s, 1H')3,C NMR s 22.2, 123.1, 127.0, 129.6, 129.7, 131.6,
137.8, 146.7, 150.1, 155.7, 173.7; IR (KBr) 159303, 1169, 810 cth EIMS m/z (rel.
intensity) 261 (M+1, 16), 247 (25), 195 (100), 168 (90), 154 (95yaA Calcd for

ClngzNzost C, 59.98: H, 4.65; N, 10.76. Found: C, 60.01481: N, 10.56.

N-[(4-M ethoxyphenyl)methylidene]-2-pyridinesulfonamide (1)).

The reaction was carried out as described in thmcdl procedure except for using
2-pyridylsulfonamide (500 mg, 3.16 mmolp-anisaldehyde (0.424 mL, 3.48 mmol),
triethylamine (1.32 mL, 9.48 mmol), and titanium)Ithloride (1.00 mol ! in CHCl,, 3.16
mL, 3.16 mmol). Usual work-up gave the crude pobdwhich was recrystallized from
hexane/ethyl to affordj (451 mg, 52%); R 0.35 (hexane/ethyl acetate = 60/48);NMR &
3.91 (s, 3H), 7.05 (d = 9.0 Hz, 2H), 7.49-7.56 {id), 7.93-8.01 (m, 3H), 8.25 (d,= 8.0 Hz,
1H), 8.72-8.74 (m, 1H), 9.17 (s, 1HFC NMR & 55.6, 113.9, 122.6, 124.6, 126.7, 131.4,
133.6, 137.6, 149.7, 155.6, 172.5; IR (KBr) 1596804, 1169, 814 cth EIMS m/z (rel.
intensity) 276 (M, 60), 212 (100), 199 (65); Anal. Calcd fors81,N,0sS: C, 56.51; H,

4.38: N, 10.14. Found: C, 56.90; H, 4.24: N, 9.89.

N-[(3-M ethoxyphenyl)methylidene]-2-pyridinesulfonamide (1k).

The reaction was carried out as described in thmcdl procedure except for using
2-pyridylsulfonamide (500 mg, 3.16 mmolin-anisaldehyde (0.424 mL, 3.48 mmol),
triethylamine (1.32 mL, 9.48 mmol), and titanium)Ihloride (1.00 mol ! in CH,Cl,, 3.16

mL, 3.16 mmol). Usual work-up gave the crude pohdwhich was recrystallized from



hexane/ethyl acetate to affatll (451 mg, 52%); mp 148.0-150.0 "Ci=R0.35 (hexane/ethyl
acetate = 60/40YH NMR & 3.83 (s, 3H), 7.15-7.56 (m, 5H), 7.93-8.26 (m, 18124 (d,J =
6.6 Hz, 1H), 8.71-8.73 (m, 1H), 9.20 (s, 1|lI3ﬁ3 NMR s 56.0, 113.7, 123.0, 123.5, 126.0,
127.4, 130.3, 133.7, 138.2, 150.5, 155.5, 160.4,3& 1R (KBr) 1572, 1324, 1174, 828 ¢m
EIMS m/z (rel. intensity) 276 (M 56), 242 (90), 211 (100), 199 (60); Anal. Calcu f

ClngzNzogsZ C, 56.51; H, 4.38; N, 10.14. Found: C, 56.244]3,7; N, 9.97.

N-[(4-Chlorophenyl)methylidene]-2-pyridinesulfonamide (11).

The reaction was carried out as described in thmcdl procedure except for using
2-pyridylsulfonamide (403 mg, 2.55 mmol), 4-chldrehzaldehyde (716 mg, 5.10 mmol),
triethylamine (1.07 mL, 7.65 mmol), and titanium)Ithloride (1.00 mol ! in CHCl,, 2.55
mL, 2.55 mmol). Usual work-up gave the crude pobdwhich was recrystallized from
hexane/ethyl acetate to affatti(407 mg, 57%); R 0.35 (hexane/ethyl acetate = 60/46),
NMR & 7.40-7.60 (m, 3H), 7.80-8.10 (m, 3H), 8.20-8.30 (M), 8.80-8.90 (m, 1H), 9.21 (s,
1H), 3C NMR § 123.2, 127.2, 129.5, 130.5, 132.5, 137.9, 1415p,2, 155.3, 172.5; IR
(KBr) 1567, 1306, 1169, 809 ¢MEIMS m/z (rel. intensity) 281 (K1, 25), 247 (58), 215
(75), 154 (100), 138 (95); Anal. Calcd forB¢CIN,O,S: C, 51.34; H, 3.23; N, 9.98. Found:

C, 51.30; H, 2.98; N, 10.09.

N-(1-Naphthylmethylidene)-2-pyridinesulfonamide (1m).

The reaction was carried out as described in thmcdl procedure except for using
2-pyridylsulfonamide (300 mg, 1.90 mmol), 1-napldieadyde (296 mg, 1.90 mmol),
triethylamine (0.79 mL, 5.62 mmol), and titanium)Ishloride (1.00 mol L in CH,Cl, 1.9

mL, 1.90 mmol). Usual work-up gave the crude pobdwhich was recrystallized from



hexane/ethyl acetate to affotch (291 mg, 39%); mp 99.0-100.0 °Ci=R0.33 (hexane/ethyl
acetate = 60/40)*H NMR & 7.25-7.68 (m, 4H), 7.90-8.02 (m, 2H), 8.11-8.73, @),
8.85-8.90 (m, 1H), 8.99-8.90 (m, 1H), 9.81 (s, 1HE NMR & 123.1, 124.2, 124.9, 126.8,
131.6, 133.5, 135.7, 136.4, 137.9 150.1, 155.7,511R (KBr)1559, 1318, 1171, 758, 641,
590 cm; EIMS m/z (rel. intensity) 296 (K1 13), 231 (42), 203 (10), 153 (100), 126 (38), 78
(96); Anal. Calcd for gH12N20,S: C, 64.85; H, 4.08; N, 9.45. Found: C, 64.804H5; N,

9.53.

N-(2-Naphthylmethylidene)-2-pyridinesulfonamide (1n)

The reaction was carried out as described in thmcdl procedure except for using
2-pyridylsulfonamide (500 mg, 3.16 mmol), 2-napldeayde (0.43 mg, 3.16 mmol),
triethylamine (1.32 mL, 9.48 mmol), and titanium)Ishloride (1.00 mol ! in CH,Cly, 3.16
mL, 3.16 mmol). Usual work-up gave the crude pobdahich was recrystallized from
hexane/ethyl acetate to affatd (291 mg, 31%); mp 149.0-150.0 °C;=R0.33 (hexane/ethyl
acetate = 60/40fH NMR & 7.25-7.68 (m, 3H), 7.86-8.06 (m, 5H), 8.25-8.29 {H), 8.40
(s, 1H), 8.70-8.73 (m, 1H), 9.39 (s, 1HJC NMR 5 123.4, 124.3, 126.8, 127.2, 127.3, 128.0,
129.2, 129.6, 129.7, 130.3, 132.6, 136.8, 138.0,415160.6, 174.2; IR (KBrt584, 1317,
1169, 1114, 784, 605 cMEIMS m/z (rel. intensity): 296 (K 5), 232 (10), 203 (5), 153 (8),
127 (24), 78 (100). Anal. Calcd fori12N,O,S: C, 64.85; H, 4.08; N, 9.45. Found: C,

64.80; H, 4.05; N, 9.53.

N-(2-Furfurylidene)-2-pyridinesulfonamide (10).
The reaction was carried out as described in thmcdl procedure except for using

2-pyridylsulfonamide (800 mg, 5.06 mmol), furfur@.42 mL, 5.06 mmol), triethylamine



(2.1 mL, 15.1 mmol), and titanium(1V) chloride (D.thol L in CH,Cl,, 5.1 mL, 5.1 mmol).
Usual work-up gave the crude product which wasystatlized from hexane/ethyl acetate to
afford 1o (604 mg, 50%); mp 144.5-147.8 °C;=R0.22 (hexane/ethyl acetate = 60/40);
'H-NMR § 6.68 (ddJ =2.0, 3.7 Hz, 1H), 7.25-7.63 (m, 2H), 7.91-8.00 {H), 8.19-8.23 (m,
2H), 8.72-8.75 (m, 1H), 9.00 (s, 1HC NMR § 113.8, 123.2, 125.9, 127.0, 137.9, 148.8,
150.1, 150.1, 155.4, 158.8; IR (KBr) 1604, 12897011112, 829, 553 chMFABMS m/z (rel.
intensity) 237 (M+1, 100), 185 (22), 154 (8), 93 (45); Anal. Calad £,0HsN,0sS: C,

50.84; H, 3.41; N, 11.86. Found: C, 50.95; H, 31%611.89.

N-(3-Phenylpropenylidene)-2-pyridinesulfonamide (1p).

The reaction was carried out as described in thmcdl procedure except for using
2-pyridylsulfonamide(802 mg, 5.07 mmol)trans-cinnamaldehyde (0.64 mL, 5.07 mmol),
triethylamine (2.1 mL, 15.1 mmol), and titanium(I¢hloride (1.00 mol ! in CHCl,, 5.1
mL, 5.1 mmol). Usual work-up gave the crude pradwbich was recrystallized from
hexane/ethyl acetate to affatd (624 mg, 45%); mp 107.5-108.2 ‘C=R0.26 (hexane/ethyl
acetate = 60/40}H-NMR & 7.03 (dd,J = 9.5, 16 Hz, 1H), 7.25-7.63 (m, 7H), 7.91-8.00 (m,
1H), 8.19-8.23 (m, 1H), 8.72-8.75 (m, 1H), 9.27J¢,9.5 Hz, 1H);**C NMR § 123.0, 124.5,
127.0, 128.6, 129.0, 131.7, 133.8, 137.8, 150.5,5156.1, 174.5; IR (KBr) 1579, 1558,
1302, 1166, 1115, 785 ¢MEIMS m/z (rel. intensity) 272 (k) 13), 207 (18), 129 (68), 102
(10) 78 (100); Anal. Calcd forH12N2O.S: C, 61.75; H, 4.44; N, 10.29. Found: C, 61.72; H,

4.37; N, 10.25.

N-(1-Phenylethyl)-2,4,6-triisopropylbenzenesulfonamide (2€).

To a solution of bis(oxazoline)-Ph (30.1 mg, 0.080l) and iminele (22.3 mg, 0.06 mmol)



in toluene (3 mL) was added MeMgl (0.66 mét In ELO, 0.18 mL, 0.12 mmol) at -78 °C
and the reaction mixture was stirred for 1 h. Usuadkup gave the crude product which was
purified by column chromatography (SiQ0g, benzene/ethyl acetate = 90/10) to affeed
(16.1 mg, 69%, 20% ee); mp. 108.0-110.0 °G; B48 (hexane/ethyl acetate = 80/28);
NMR & 1.17 (d,J = 6.8 Hz, 12H), 1.25 (d] = 6.8 Hz, 6H), 1.45 (dJ = 6.8 Hz, 3H), 2.91
(sep,J = 6.8 Hz, 1H), 4.36 (sed,= 6.8 Hz, 2H), 4.53-4.70 (m, 2H), 7.20-7.30 (m, 7Hg
NMR & 23.8, 24.8, 25.1, 29.8, 34.3, 53.5, 123.4, 125X,.4, 128.3, 142.0, 132.4, 149.6,
152.3; IR (KBr) 3312, 1459, 1318, 1158, 660, 552'cRABMS m/z (rel. intensity) 388
(M*+1, 46), 284 (66), 267 (28), 105 (100); Anal. CaledCysHsaNO,S: C, 71.27; H, 8.58; N,
3.61. Found: C, 71.29; H, 8.56; N, 3.6fRLC (CHIRALPAK AD-H, hexane/PrOH = 98:2,

0.5 mL min?), tg 21 (minor), 23 (major) min.

N-(1-Phenylethyl)quinoline-8-sulfonamide (2f).

To a solution of bis(oxazoline)-Ph (30.1 mg, 0.08aoh) and iminelf (17.9 mg, 0.06 mmol)
in toluene (3 mL) was added MeMgl (0.66 mat In ELO, 0.18 mL, 0.12 mmol) at -78 °C
and the reaction mixture was stirred for 1 h. Usuadkup gave the crude product which was
purified by column chromatography (SiQ0g, benzene/ethyl acetate = 90/10) to affefrd
(9.7 mg, 52%, 0% ee); mp. 190-192 °G=R.32 (hexane/ethyl acetate = 60/4B);NMR §
1.42 (d,J = 7.0 Hz, 3H), 4.47 (dg] = 7.0, 7.8 Hz, 1H), 6.57 (d,= 7.8 Hz, 1H), 6.84 (m,
5H), 7.30-7.60 (m, 2H), 7.80-7.90 (m, 1H), 8.1088(th, 2H), 8.85-8.95 (m, 1H}’C NMR

0 23.3, 54.6, 121.7, 125.3, 125.7, 126.9, 127.4,3,2830.4, 132.6, 136.5, 140.9, 142.7,
143.4, 150.4; IR (KBr) 3293, 1321, 1141, 793, /D4 cn"; FABMS m/z (rel.intensity) 313
(M*+1, 100), 209 (40), 105 (42); Anal. Calcd for/8:6N.O,S: C, 65.36; H, 5.16; N, 8.97.

Found: C, 65.43; H, 5.03; N, 9.03. HPLC (CHIRALCBID-H, hexanefPrOH = 80:20, 0.5



mL min?), tz 51, 56 min.

N-[1-(4-M ethylphenyl)ethyl]-2-pyridinesulfonamide (2i).

To a solution of bis(oxazoline)-Ph (38.5 mg, 0.idfol) and imineli (20.0 mg, 0.07 mmol)
in toluene (4 mL) was added MeMgBr (1.44 mdi in EtO, 0.107 mL, 0.154 mmol) at -95
°C and the reaction mixture was stirred for 1 huaJsvorkup gave the crude product which
was purified by column chromatography (git®g, benzene/ethyl acetate = 90/10) to afford
2i (14.3 mg, 67%, 83% ee)a]p>°-44.6 € 0.67, CHC4, 83% ee); mp. 117.5-120.3 °Ci=R
0.30 (hexanelethyl acetate = 50/58); NMR & 1.46 (d,J = 7.0 Hz, 3H), 3.25 (s, 3H), 4.55
(dg,J = 7.0, 8.4 Hz, 1H), 5.28 (d, = 8.4 Hz, 1H), 6.80-7.10 (m, 4H), 7.20-7.45 (m,)1H
7.60-7.90 (m, 2H), 8.50-8.65 (m, 1HJC NMR & 21.1, 23.3, 55.0, 121.9, 125.8, 126.0,
128.9, 136.7, 137.2, 138.6, 149.3, 157.5; IR (KBIY6, 2854, 1331, 1173, 607 CnEIMS
m/z (rel. intensity) 277 (M 6) 261 (100), 212 (53), 197 (73); Anal. Calcd @gH1eN0,S:

C, 60.85; H, 5.84; N, 10.14. Found: C, 60.76; H85N, 10.20. HPLC (CHIRALCEL OJ-H,

hexand/PrOH = 70:30, flow rate 1.5 mL mifi), ts 17 (major), 27 (minor) min.

N-[1-(4-M ethoxyphenyl)ethyl]-2-pyridinesulfonamide (2j).

To a solution of bis(oxazoline)-Ph (36.0 mg, 0.1@#&ol) and iminelj (20.0 mg, 0.07
mmol) in toluene (4 mL) was added MeMgBr (0.78 adlin EtO, 0.18 mL, 0.144 mmol)
at-95 °C and the reaction mixture was stirred for Usual workup gave the crude product
which was purified by column chromatography (SiDg, benzene/ethyl acetate = 90/10) to
afford 2j (20.7mg, 98%, 80% ee)a] p>°>—-24.2 € 0.32, CHC4, 80% ee); mp. 121.4-123.0
°C; R= 0.30 (hexanelethyl acetate = 40/66);NMR & 1.49 (d,J = 7.0 Hz, 3H), 3.71 (s, 3H),

4.56 (dg,J = 7.0, 7.8 Hz, 1H), 5.47 (d,= 7.8 Hz, 1H), 6.62-6.71 (m, 3H), 7.00-7.09 (m,).1H

S-10



7.31-7.38 (m, 1H), 7.70-7.78 (m, 2H), 8.55 J& 5.6 Hz, 1H)}*C NMR § 23.7, 54.1, 55.7,
113.9, 122.3, 126.3, 127.7, 134.0, 137.7, 149.8,015158.8; IR (KBr) 3244, 1511, 1331,
1299, 1179, 742 ch ESIMS: m/z 315 [M+N4i. HPLC (CHIRALCEL OJ-H,

hexand/PrOH = 80:20, flow rate 1.5 mL nif), tr 11.7 (major), 16.7 (minor) min.

N-[1-(3-M ethoxyphenyl)ethyl]-2-pyridinesulfonamide (2k).

To a solution of bis(oxazoline)-Ph (36.0 mg, 0.1@&ol) and iminelk (20.0 mg, 0.07
mmol) in toluene (4 mL) was added MeMgBr (0.78 hdlin EtO, 0.18 mL, 0.144 mmol)
at -95 °C and the reaction mixture was stirredifdr. Usual workup gave the crude product
which was purified by column chromatography (SiDg, benzene/ethyl acetate = 90/10) to
afford 2k (17.4 mg, 74%, 88% ee)]p>>-38.7 € 0.67, CHC}, 88% ee); mp. 126.2-127.1
°C; R= 0.30 (hexane/ethyl acetate = 40/66);NMR & 1.44 (d,J = 6.9 Hz, 3H), 3.72 (s, 3H),
4.55 (dg,J = 6.8, 6.9 Hz, 1H), 5.65 (d,= 6.8 Hz, 1H), 6.63 (d] = 8.6 Hz, 2H), 7.02 (d] =
8.4 Hz, 2H), 7.25-7.38 (m, 1H), 7.66-7.74 (m, 28154 (d,J = 4.6 Hz, 1H);*C NMR 5 23.8,
54.6, 55.6, 111.9, 113.3, 118.9, 122.3, 126.3,3,2837.6, 143.4, 149.7, 157.9, 159.5; IR
(KBr) 3086, 2856, 1337, 1179, 614 ¢mESIMS: m/z 315 [M+N¥; HPLC (CHIRALCEL

OD-H, hexane/PrOH = 90:10, flow rate 1.0 mL mifi), tg 14.0 (minor), 15.5 (major) min.

N-[1-(4-Chlorophenyl)ethyl]-2-pyridinesulfonamide (21).

To a solution of bis(oxazoline)-Ph (35.7 mg, 0.1@mol) and iminell (20.0 mg, 0.07 mmol)

in toluene (4 mL) was added MeMgBr (1.44 mdl in EtO, 0.09 mL, 0.142 mmol) at -95
°C and the reaction mixture was stirred for 1 huaJsvorkup gave the crude product which
was purified by column chromatography (git®g, benzene/ethyl acetate = 90/10) to afford

21 (16.2 mg, 77%, 76% eeju]p2*-39.4 € 0.54, CHCY, 76% ee); mp. 146.5-148.0 *Ci=R
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0.33 (hexanelethyl acetate = 50/5%); NMR & 1.45 (d,J = 6.8 Hz, 3H), 4.58 (dq] = 6.8,
8.2 Hz, 1H), 5.40-5.60 (br, 1H), 6.90-7.10 (m, 4RA)30-7.50 (m, 1H), 7.70-7.80 (m, 2H),
8.50-8.70 (m, 1H)>*C NMR & 23.0, 53.2, 121.9, 126.0, 127.4, 127.9, 132.5,5,3110.3,
149.1, 157.2; IR (KBr) 3122, 1336, 1177, 604 5rEIMS m/z (rel. intensity) 297 (K 2.5),
247 (25), 217 (30), 154 (100); Anal. Calcd forisClN,O,S: C, 52.61; H, 4.42; N, 9.44.
Found: C, 52.40; H, 4.03; N, 9.56. HPLC (CHIRALCEID-H, hexané/PrOH = 90:10,

flow rate 1.0 mL mift), tg 19 (minor), 23 (major) min.

N-[1-(1-Naphthyl)ethyl]-2-pyridinesulfonamide (2m).

To a solution of bis(oxazoline)-Ph (40.0 mg, 0.18fhol) and iminelm (17.8 mg, 0.06
mmol) in toluene (4 mL) was added MeMgBr (1.00 radlin EtO, 0.12 mL, 0.120 mmol)
at -95 °C and the reaction mixture was stirredifdr. Usual workup gave the crude product
which was purified by column chromatography (SiDg, benzene/ethyl acetate = 90/10) to
afford 2m (13.9 mg, 74%, 76% ee); Recrystallization fromdre{CHCI, afforded2m with
95% ee; §i] p>>+49.0 € 0.55, CHC}, 95% ee); mp. 140.0-145.0 °C;=R0.27 (hexane/ethyl
acetate = 60/40YH NMR & 1.60 (d,J = 6.8 Hz, 3H), 5.30-5.60 (br, 2H), 7.19-7.78 ()9
7.97-8.02 (m, 1H), 8.41-8.43 (m, 1HL)3,C NMR 6 23.3, 50.1, 121.7, 122.6, 123.5, 124.9,
125.4, 125.9, 126.0, 127.8, 128.5, 129.9, 133.7,a13137.2, 149.2, 157.2; IR (KBr) 3098,
1333, 1172, 1112, 779, 593 ¢rFABMS m/z (rel. intensity) 313 (f41, 50), 170 (70), 155
(100); Anal. Calcd for gH16N20,S: C, 65.36; H, 5.16; N, 8.97. Found: C, 65.365H43; N,
8.70. HPLC (CHIRALCEL OD-H, hexanePrOH = 80:20, 1.0 mL mi?‘b, tr 12 (minor), 15

(major) min.

N-[1-(2-Furyl)ethyl]-2-pyridinesulfonamide (20).
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To a solution of bis(oxazoline)-Ph (226 mg, 0.67mal and iminelo (80.0 mg, 0.339
mmol) in toluene (12 mL) was added MeMgBr (1.44 mdlin EO, 0.47 mL, 0.677 mmol)
at -95 °C and the reaction mixture was stirredifdr. Usual workup gave the crude product
which was purified by column chromatography (SDg, benzene/ethyl acetate = 90/10) to
afford 20 (32.3 mg, 38%, 87% ee)a] 2’ —60.8 € 0.70, CHC}, 87% ee); mp.110.0-111.0
°C; R= 0.27 (hexanelethyl acetate = 60/48);NMR § 1.50 (d,J = 7.0 Hz, 3H), 4.68 (dq]

= 7.0, 8.4 Hz, 1H), 5.47 (d,= 8.4 Hz, 1H), 5.94-5.96 (m, 1H), 6.06-6.09 (m,1H06-7.08
(m, 1H), 7.26-7.43 (m, 1H), 7.78-7.93 (m, 2H), 8&59 (m, 1H);"*C NMR & 20.9, 47.9,
106.0, 109.8, 121.7, 126.1, 137.5, 141.6, 149.8,415157.4; IR (KBr) 3087, 2877, 1337,
1149, 769, 597 cih FABMS m/z (rel. intensity) 253 ({41, 40), 110 (22), 95 (100), 93 (20);
Anal. Calcd for GiH12N203S: C, 52.37; H, 4.79; N, 11.10. Found: C, 52.32;4t99; N,
10.95 HPLC (CHIRALCEL OJ-H, hexanePrOH = 80:20, 1.5 mL mil, tz 18 (major), 21

(minor) min.

N-[2-(4-Phenyl-3-butenyl)]-2-pyridinesulfonamide (2p).

To a solution of bis(oxazoline)-Ph (36.8 mg, 0.58&o0l) and iminelp (20.0 mg, 0.07
mmol) in toluene (12 mL) was added MeMgBr (1.44 mdi in EtO, 0.102 mL, 0.147
mmol) at -95 °C and the reaction mixture was dirfier 1 h. Usual workup gave the crude
product which was purified by column chromatograg8yO, 10g, benzene/ethyl acetate =
90/10) to afford2p (20.8 mg, 98%, 82% ee)n]p>>—90.8 € 0.69, CHC}, 82% ee); mp.
102.0-104.5 °C; R 0.30 (hexane/ethyl acetate = 60/46):NMR & 1.33 (d,J = 7.0 Hz, 3H),
4.15-4.25 (m, 1H), 5.50-5.70 (m, 1H), 5.82 (dd 7.0, 15.8 Hz, 1H), 6.30 (d,= 15.8 Hz,
1H), 7.07-7.35 (m, 6H), 7.68-7.80 (m, 1H), 7.906B(in, 1H), 8.66-8.80 (M, 1H}*C NMR

0 22.0, 52.5, 122.2, 126.1, 126.2, 127.5, 128.2,68,280.4, 135.8, 137.6, 149.5, 157.8; IR
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(KBr) 3173, 1333, 1174, 1120, 701, 599 tnFABMS m/z (rel. intensity) 289 (-1, 21),
159 (5), 131 (100); Anal. Calcd fori&l1gN-O,S: C, 62.48; H, 5.59; N, 9.71. Found: C,
62.32; H, 5.54; N, 9.66. HPLC (CHIRALCEL OJ-H, hera-PrOH = 70:30, 1.2 mL mif,

tr 14 (minor),17 (major) min.

N-(1-Phenylpropyl)-2-pyridinesulfonamide (2q).

To a solution of bis(oxazoline)-Ph (30.1 mg, 0.081@h) and iminela (14.8 mg, 0.06 mmol)
in toluene (3 mL) was added EtMgBr (1.83 mdl in EtO, 0.07 mL, 0.12 mmol) at -95 °C
and the reaction mixture was stirred for 1 h. Usualkup gave the crude product which was
purified by column chromatography (SiQ0g, benzene/ethyl acetate = 90/10) to affayd
(12.3 mg, 74%, 50% ee)a]p>>-10.8 € 0.31, CHCY, 50% ee); mp. 92.0-93.0 °C;=R0.32
(hexane/ethyl acetate = 60/4&) NMR & 0.83 (t,J = 7.4 Hz, 3H), 1.69-1.96 (m, 2H), 4.31
(ddd,J = 7.4, 7.6, 8.0 Hz, 1H), 5.24 (br, 1H), 6.96-7(h0, 5H), 7.28-8.51 (m, 4H}*C
NMR & 10.8, 30.5, 60.4, 121.8, 125.8, 126.5, 127.0,@,2837.2, 139.9, 149.4, 157.4; IR
(KBr) 3173, 1333, 1174, 1120, 701, 599 tnFABMS m/z (rel. intensity) 277 (f41, 85),
159 (95), 134 (15), 119 (100), 91 (52); Anal. Caled C14H16N-0,S: C, 60.85; H, 5.84; N,
10.14. Found: C, 60.88; H, 5.72; N, 10.23. HPLC ([RALCEL OJ-H, hexan&/PrOH =

70:30, 1.0 mL miff), tr 11 (major), 23 (minor) min.

N-(1-Phenylpentyl)-2-pyridinesulfonamide (2r).

To a solution of bis(oxazoline)-Ph (30.1 mg, 0.081@h) and iminela (14.8 mg, 0.06 mmol)
in toluene (3 mL) was added BuMgBr (0.68 mdl in EtO, 0.18 mL, 0.12 mmol) at -95 °C
and the reaction mixture was stirred for 1 h. Usualkup gave the crude product which was

purified by column chromatography (SiQ0g, benzene/ethyl acetate = 90/10) to affard
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(12.7 mg, 69%, 51% ee)t] p°°-4.8 (€ 0.36, CHC4, 51% ee); mp. 101.0-102.3 °C=0.20
(hexanelethyl acetate = 90/16§-NMR & 0.79-1.00 (m, 3H), 1.01-1.24 (m, 4H), 1.25-2.00
(m, 2H), 4.30-4.45 (m, 1H), 5.55 (d= 8.0 Hz, 1H), 6.99-7.05 (m, 5H), 7.24-7.31 (m,)1H
7.56-7.63 (m, 2H), 8.45-8.78 (m, 1HJC NMR & 14.1, 22.4, 37.2, 58.9, 121,8, 125.8, 126.4,
127.0, 128.0, 137.1, 140.3, 149.4, 157.4; IR (KBOB4, 2866, 1334, 1177, 768, 614tm
Anal. Calcd GgH20N20.S: C, 63.13; H, 6.62; N, 9.20. Found: C, 63.05;6t58; N, 9.41.
EIMS m/z (rel. intensity) 305 (K1), 279 8 (50), 252 (52), 167 (95), 149 (100); HPLC

(CHIRALCEL OJ-H, = hexanefrOH 80:20, 1.0 ml/min}g 15 (minor), 20 (major) min.

N-(1,4-Diphenylpropynyl)-2-pyridinesulfonamide (2s).

To a solution of Dietyl-bis(oxazoline)-Ph (44.0 n@122 mmol) and iminda (20.0mg,
0.081 mmol) in toluene (1 mL) was added BA®gBr (0.96 mol [* in EtO, 0.13 mL, 0.12
mmol) and Phenylacetylene (0.0178ml, 0.162mmol7at°C and the reaction mixture was
stirred for 1 h. Usual workup gave the crude prodwbich was purified by column
chromatography (Si©10g, benzene/ethyl acetate = 90/10) to afRe{16.8 mg, 60%, 78%
ee); mp. 152.4-153.8 °C#R0.35 (hexane/ethyl acetate = 90/16):NMR & 5.63 (d,J = 9.2
Hz, 1H), 6.33 (br, 1H), 7.08-7.33 (m, 9H), 7.50& (n, 2H), 7.69-7.74 (m, 1H), 7.93-7.98
(m, 1H), 8.48 (dJ = 5.6 Hz, 1H);*C NMR 5 50.7, 85.8, 87.0, 122.1, 122.5, 126.6, 127.7,
128.3, 128.5, 128.6, 128.8, 131.7, 137.4, 137.8,914157.52; IR (KBr) 3080, 1338, 1177,
1124, 609 cnt; ESIMS: m/z 347 [M—H]; HPLC (CHIRALPAK AS, hexané/PrOH = 85:15,

2.0 mL min?), tg 17 (minor), 26 (major) min.

N-(Phenyl-4-methylphenyl-methyl)-2-pyridinesulfonamide (2t).

To a solution of bis(oxazoline)-Ph (45.3 mg, 0.0&ol) and imineli (20.0 mg, 0.07 mmol)
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in toluene (3 mL) was added PhMgBr (1.07 mdlih EtO, 0.14 mL, 0.153 mmol) at -78°C
and the reaction mixture was stirred for 1 h. Usuadkup gave the crude product which was
purified by column chromatography (SiQ0g, benzene/ethyl acetate = 90/10) to affaird
(19.7 mg, 72%, 61% ee)a] p2°>+4.97 € 0.62, CHC4, 61% ee); mp.170-172 °GH NMR
2.26 (s, 3H), 4.21 (d] =8.0 Hz, 1H), 5.80-5.90 (m, 1H), 6.85-7.20 (m, 9AR1-7.90 (m,
3H), 8.40-8.55 (m, 1H)**C NMR § 21.2, 61.51, 121.9, 125.9, 127.2, 128.1, 128.8,0,3
137.1, 137.2, 140.1, 149.4, 157.2; IR (KBr) 306834, 1174, 735 cih EIMS m/z (rel.
intensity) 339 (M+1, 1), 196 (100), 165 (17); Anal. Calcd fogg8:1gN.O,S: C, 67.43; H,
5.36; N, 8.28. Found: C, 67.41; H, 5.27; N, 8.38L& (CHIRALCEL OJ-H, hexanePrOH

=70:30, 1.0 mL mit}), tg 11 (major):14 (minor) min.

2-(2-Pyridylsulfonyl)amino-2-(4-methylphenyl)acetonitrile (3i)

The reaction was carried out as described in thiedy procedure except for using imifiie
(20.0 mg, 0.077 mmol), bis(oxazoline)-Ph (2.8 mbniol%), Mg(OTf} (2.5 mg, 10 mol%),
and trimethylsilyl cyanide (121, 0.10 mmol). Usual work-up gave the crude praduc
which was purified by chromatography (benzene/eglogtate = 90/10) to affo@ (22.0 mg,
99%, 72% ee) as a white solid; mp 164-165 83T +36 (€ 0.03, CHCY, 72% ee); R= 0.30
(benzene/ethyl acetate = 80/2&8t NMR (DMSO-Dg) 5 2.27 (s, 3H), 5.83 (d] = 8.0 Hz,
1H), 7.16 (dJ = 8.1 Hz, 2H), 7.27 (d] = 8.1 Hz, 2H), 7.63-7.70 (m, 1H), 7.91-7.95 (m)1H
8.03-8.11 (m, 1H), 8.70-8.73 (m, 1H), 9.52 Jds 8.0 Hz, 1H); IR (KBrj3096, 1354, 1183,
614 cmi"; EIMS m/z (rel. intensity) 287 (M 1), 223 (5), 145 (25), 91 (38), 79 (100); Anal.
Calcd for G4H13N30.S: C, 58.52; H, 4.56; N, 14.62. Found: C: 58.29,4t67, N: 14.30.

HPLC (Daicel CHIRALPAK IA, hexane/PrOH = 90/10; 0.5 mL/ming= 12.9 min (major),
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tr=15.4 min (minor)).

2-(2-Pyridylsulfonyl)amino-2-(4-methoxyphenyl)acetonitrile (3j)

The reaction was carried out as described in thiedy procedure except for using imite
(20.0 mg, 0.072 mmol), bis(oxazoline)-Ph (2.6 mbniol%), Mg(OTf} (2.3 mg, 10 mol%),
and trimethylsilyl cyanide (12ud, 0.094 mmol). Usual work-up gave the crude pobddu
which was purified by chromatography (benzene/edlogitate = 90/10) to affoR] (21.7 mg,
99%, 84% ee) as a white solid; mp 140.0-141.0 &3;°9+35 € 0.03, CHC}, 84% ee); R=
0.32 (benzenelethyl acetate = 80/26);NMR (DMSO-Dg) & 3.72 (s, 3H), 5.80 (d] = 9.0
Hz, 1H), 6.91 (dJ = 8.8 Hz, 2H), 7.30 (d] = 8.8 Hz, 2H), 7.63-7.66 (m, 1H), 7.90-7.94 (m,
1H), 8.06-8.10 (m, 1H), 8.69 (m, 1H), 9.46-9.51 J& 9.0 Hz, 1H); IR (KBrj3292, 3116,
1514, 1349, 1182, 770, 614 ¢EIMS m/z (rel. intensity) 303 ({1 1), 272 (2), 239 (4), 161
(47), 146 (12), 134 (8), 79 (100); Anal. Calcd @uH13N305S: C, 55.43; H, 4.32; N, 13.85.
Found: C: 55.32, H: 4.36, N: 13.16. HPLC (DaicellBALPAK IA, hexanel-PrOH = 90/10,

0.5 mL/min,tg= 19.6min(major)igr = 24.2 min (minor)).

2-(2-Pyridylsulfonyl)amino-2-(3-methoxyphenyl)acetonitrile (3k)

The reaction was carried out as described in thiedy procedure except for using imifle
(20.0 mg, 0.072 mmol), bis(oxazoline)-Ph (2.6 mbniol%), Mg(OTf} (2.3 mg, 10 mol%),
and trimethylsilyl cyanide (12u, 0.094 mmol). Usual work-up gave the crude pobddu
which was purified by chromatography (benzene/etlogttate = 90/10) to affoRk (21.0 mg,
93%, 78% ee) as a white solid; mp 156.2-158.3 8% +28 (€ 0.06, CHC}, 78% ee); R=
0.30 (benzene/ethyl acetate = 80/28) NMR (DMSO-Dg) 5 3.73 (s, 3H), 5.82-5.89 (m, 1H),

6.90-7.02 (m, 3H), 7.26-7.34 (m, 1H), 7.64-7.71 (H), 7.89-8.13 (m, 2H), 8.71-8.74 (m,
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1H), 8.59 (d,J = 7.8 Hz, 1H); IR (KBrj3292, 3094, 1347, 1184, 1047, 620 Gr&ESIMS :
m/z 326 [M+N4d]; HPLC (Daicel CHIRALPAK AD-H, hexan&PrOH = 80/20, 1.0 mL/min,

tr= 14.9min(minor)igr = 18.3 min (major)).

2-(2-Pyridylsulfonyl)amino-2-(4-chlorophenyl)acetonitrile (3I)

The reaction was carried out as described in thiedy procedure except for using imifie
(20.0 mg, 0.071 mmol), bis(oxazoline)-Ph (2.6 mbniol%), Mg(OTf} (2.3 mg, 10 mol%),
and trimethylsilyl cyanide (12u, 0.094 mmol). Usual work-up gave the crude pobddu
which was purified by chromatography (benzene/eglogitate = 90/10) to affoRl (21.7 mg,
99%, 72% ee) as a white solid; mp 162-163 8Q; T+21 (€ 0.03, CHCY}, 72% ee); R= 0.35
(benzenelethyl acetate = 80/28); NMR (DMSO-Dg) § 5.96 (d,J = 9.2 Hz, 1H), 7.38-7.48
(m, 4H), 7.65-7.71 (m, 1H), 7.91-7.95 (m, 1H), 8841 (m, 1H), 8.70-8.72 (m, 1H), 9.62 (d,
J = 9.2 Hz, 1H); IR (KBr)3312, 3098, 1348, 1185, 612 ¢nEIMS m/z (rel. intensity) 308
(M*, 2) 243 (9), 165 (19), 111 (17), 78 (100); Anaal€@ for G3H1oCIN:O,S: C, 50.73; H,
3.28; N, 13.65. Found: C: 51.17, H: 3.58, N: 13.BPLC (Daicel CHIRALCEL OJ-H,

hexanafPrOH = 70/30; 1.0 mL/mirtg = 17.9min (minor)i{g= 21.2 min (major)).

2-(2-Pyridylsulfonyl)amino-2-(1-naphthyl)acetonitrile (3m)

The reaction was carried out as described in thiedl procedure except for using imite
(20.0 mg, 0.067 mmol), bis(oxazoline)-Ph (2.5 mbniol%), Mg(OTf} (2.2 mg, 10 mol%),
and trimethylsilyl cyanide (1, 0.087 mmol). Usual work-up gave the crude pobddu
which was purified by chromatography (benzene/ettvgtate = 90/10) to affor8m (22.1
mg, 99%, 75% ee) as a white solid; mp 166.0-162;J¢] ,*"+43 ( 0.03, CHC}, 75% ee);

R: = 0.32 (benzene/ethyl acetate = 80/2B):NMR (DMSO-Dg) § 6.50 (d,J = 8.8 Hz, 1H),
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7.48-7.70 (m, 5H), 7.89-8.14 (m, 5H), 8.64 (m, 18157 (d,J = 8.8 Hz, 1H); IR (KBrB230,
3090, 1348, 1185, 777, 610 ¢rEIMS m/z (rel. intensity) 323 (K 2), 259 (5), 232 (13),
181 (20), 154 (56), 127 (28), 79 (100); HPLC (DACBIRALPAK AD-H, hexanei-PrOH =

80/20, 1.5 mL/mintg= 15.0min (minor)t{gr = 45.1 min (major)).

2-(2-Pyridylsulfonyl)amino-2-(2-naphthyl)acetonitrile (3n)

The reaction was carried out as described in thedy procedure except for using imite
(20.0 mg, 0.067 mmol), bis(oxazoline)-Ph (2.5 mpiol%), Mg(OTf) (2.2 mg, 10 mol%),
and trimethylsilyl cyanide (1ul, 0.087 mmol). Usual work-up gave the crude pobddu
which was purified by chromatography (benzene/edlogtate = 90/10) to affoh (21.5 mg,
99%, 73% ee) as a white solid; mp 170.0-171.08%2T+31 € 0.029, CHCY, 75% ee); R=
0.31 (benzenelethyl acetate = 80/28); NMR (DMSODg) & 6.09 (d,J = 9.0 Hz, 1H),
7.46-7.68 (m, 4H), 7.88-8.06 (m, 6H), 8.70-8.73 (), 9.67 (dJ = 9.0 Hz, 1H); IR (KBr)
3095, 1348, 1184, 735, 608 CnEIMS m/z (rel. intensity) 323 (K 1), 296 (15), 232 (30),
181 (54), 153 (31), 127 (85), 78 (100); HPLC (DhikEIRALPAK AD-H, hexanei-PrOH =

80/20, 1.5 mL/mintg= 18.7 min (minor)tr= 22.6 min (major)).

(R)-Methyl 2,2-dimethyl-3-phenyl-3-[(8-quinolylsulfonyl)amino]propionate (4f)

The reaction was carried out as described in thieay procedure except for using imihe
(20.0 mg, 0.067 mmol), bis(oxazoline)-Ph (2.5 m@0@4 mmol), Cu(OTH (2.5 mg, 0.0067
mmol), and silylketene acetal (18, 0.087 mmol). Usual work-up gave the crude pridu
which was purified by chromatography (benzene/etitgtate = 90/10) to afforf (5.2 mg,
19%, 1% ee) as a white solid; mp 91.5-9%5 [a]p?° +0.081 ¢ 1, CHCE, 1.0% ee); R

=0.68 (benzenelethyl acetate = 70/36);:NMR 3 1.11 (s, 3H), 1.36 (s, 3H), 3.60 (s, 3H),

S-19



4.49 (d,J =10 Hz, 1H), 6.53-6.67 (m, 4H), 6.66 (@,=6 Hz, 1H), 7.23-7.31 (m, 2H),
7.44-7.54 (m, 1H), 7.72-7.76 (m, 1H), 7.99-8.09 @H), 9.06 (d,J =4 Hz, 1H);**C NMR &
22.9, 23.2, 47.8, 52.2, 58.9, 115.9, 120.2, 121221, 126.6, 127.3, 127.4, 127.5, 127.7,
131.1, 141.0, 177.3; IR (KBr) 3244, 1740, 1491,3,3P136, 1048, 720 cit; EIMS m/z (rel.
intensity) 399 (M+1, 26), 247 (100), 209 (36), 128 (90); Anal. Calod Cy1HN;0,S: C,
63.30; H, 5.56; N, 7.03. Found: C, 63.55; H, 5.86;6.89. HPLC (CHIRALCEL AS-H,

hexanéPrOH=80:20, 1.0 ml/minjk 14.6 (major), 18.1 (minor) min.

(R)-Methyl 2,2-dimethyl-3-phenyl-3-[(2-thienylsulfonyl)amino]propionate (4g)

The reaction was carried out as described in thiedy procedure except for using imibheg
(25.0 mg, 0.098 mmol), bis(oxazoline)-Ph (3.7 m§108 mmol), Cu(OT$) (3.6 mg, 0.0098
mmol), and silylketene acetal (26, 0.128 mmol). Usual work-up gave the crude poidu
which was purified by chromatography (benzene/etiogtate = 95/5) to affordy (17.4 mg,
47%, 0.5% ee) as a white solid; mp 106.1-168.5[a]p>° —0.024 ¢ 1, CHCE, 0.5% ee); R
=0.50 (benzenelethyl acetate = 90/18);NMR & 1.11 (s, 3H), 1.38 (s, 3H), 3.65 (s, 3H),
4.40 (d,J =10 Hz, 1H), 6.31 (dJ =8 Hz, 1H), 6.69-6.74 (m, 1H), 6.96-7.01 (m, 2H),
7.06-7.15 (m, 3H)7.27-7.28(s, 2H);°C NMR & 22.7, 24.9, 47.2, 52.2, 65.1, 126.6, 127.4,
127.6, 127.8, 131.1, 131.7, 136.7, 141.5, 176.® (KBr) 3283, 1734, 1457, 1331, 1157,
1134, 706 cm®’; EIMS m/z (rel. intensity) 353 (M 14), 313 (38), 252 (60), 236 (100); Anal.
Calcd for GeH1dNO4S,: C, 54.37; H, 5.42; N, 3.96. Found: C, 54.45; H/5N, 3.41. HPLC

(CHIRALPAK AD-H, hexanéPrOH=90:10, 1.0 ml/mintg 21.2 (major), 24.2 (minor) min.

(R)-Methyl 2,2-dimethyl-3-phenyl-3-[(2-furylsulfonyl)amino]propionate (4h)
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The reaction was carried out as described in thedy procedure except for using imifle
(25.0 mg, 0.0106 mmol), bis(oxazoline)-Ph (4.0 &@12 mmol), Cu(OT$) (3.6 mg, 0.011
mmol), and silylketene acetal (28, 0.138 mmol). Usual work-up gave the crude pridu
which was purified by chromatography (benzene/edlogtate = 90/10) to afforth (21.0 mg,
59%, 8% ee) as a white solid; mp 89.6-RT5[a]p*° +3.06 € 1, CHCE, 8.0% ee); R= 0.53
(benzenelethyl acetate = 90/18); NMR & 1.08 (s, 3H), 1.37 (s, 3H), 3.65 (s, 3H), 4.32)(d,
=10 Hz, 1H), 6.09-6.12 (m, 1H), 6.42 @=10 Hz, 1H), 6.59-6.61 (m, 1H), 6.97-7.14 (m,
6H); %C NMR 5 22.7, 25.0, 47.0, 52.3, 65.0, 110.6, 115.8, 1212%,8, 136.8, 145.1, 145.2,
148.0, 176.0; IR (KBr) 3283, 1733, 1457, 1350, 116231, 636 cm’; EIMS m/z (rel.
intensity) 337 (M, 40), 281 (100), 236 (80); Anal. Calcd forg819NOsS : C, 56.96; H, 5.68;
N, 4.15. Found: C, 56.72; H, 5.65; N, 3.99. HPLC H(RALPAK AD-H,

hexanéPrOH=80:20, 1.0 ml/minfk 10.3 (major), 12.6 (minor) min.

(R)-Methyl 2,2-dimethyl-3-(4-methylphenyl)-3-[(2-pyridylsulfonyl)amino] propionate
(4)

The reaction was carried out as described in thiedy procedure except for using imifiie
(25.0 mg, 0.0096 mmol), bis(oxazoline)-Ph (3.7 @11 mmol), Cu(OTH (3.5 mg, 0.011
mmol), and silylketene acetal (26, 0.096 mmol). Usual work-up gave the crude poidu
which was purified by chromatography (benzene/etlogtate = 85/15) to affodd (13.9 mg,
40%, 70% ee) as a white solid; mp 118.3-1P&:0[0]p*° -10.4 € 1, CHCk, 70% ee); R=
0.59 (benzene/ethyl acetate = 70/36):NMR 5 1.09 (s, 3H), 1.38 (s, 3H), 2.18 (s, 3H), 3.66
(s, 3H), 4.40 (dJ =10 Hz, 1H), 6.46 (dJ =10 Hz, 1H), 6.77 (s, 3H), 7.14-7.23 (m, 2H),
7.50-7.52 (m, 2H)8.42-8.44(s, 1H);**C NMR & 21.0, 22.6, 24.8, 47.0, 52.1, 64.9, 121.6,

125.4, 127.6, 128.0, 133.5, 136.4, 136.8, 149.72,A15175.9; IR (KBr) 2933, 1734, 1573,
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1429, 1341, 1178, 779 cth EIMS m/z (rel. intensity) 362 (M 15), 279 (32), 261 (100),
220 (73); Anal. Calcd for £gH2oN204S: C, 59.65; H, 6.12; N, 7.73. Found: C, 59.556124;
N, 7.60. HPLC (CHIRALPAK AD-H, hexan®rOH=80:20, 1.0 ml/min}r 11.7 (major),

17.2 (minor) min.

(R)-Methyl  2,2-dimethyl-3-(4-methoxyphenyl)-3-[(2-pyridylsulfonyl)amino]propionate
(4)

The reaction was carried out as described in thiedy procedure except for using imite
(25.0 mg, 0.0092 mmol), bis(oxazoline)-Ph (3.5 ;@10 mmol), Cu(OT$H (3.4 mg, 0.0092
mmol), and silylketene acetal (24, 0.118 mmol). Usual work-up gave the crude poidu
which was purified by chromatography (benzene/edlogitate = 90/10) to affodj (16.6 mg,
49%, 40% ee) as a white solid; mp 111.3-12C.0[a]p*° —36.3 € 1.0, CHC}, 40% ee); R=
0.45 (benzene/ethyl acetate = 70/36):NMR & 1.09 (s, 3H), 1.38 (s, 3H), 3.66 (s, 3H), 3.70
(s, 3H), 4.40 (dJ =10 Hz, 1H), 6.47 (d] =2 Hz, 1H), 6.52 (dJ =2 Hz, 1H), 6.79 (dJ =8 Hz,
2H), 7.20-7.30 (m, 2H), 7.52-7.54 (m, 2H), 8.4488(th, 1H);*C NMR 5 22.7, 24.6, 47.2,
52.2, 55.2, 64.6, 112.9, 121.6, 125.6, 128.4, 12828B.9, 136.9, 149.3, 158.3, 175.9; IR
(KBr) 2955, 1736, 1516, 1431, 1178, 1120, 607 tnEIMS m/z (rel. intensity) 378 (K] 28),
277 (100), 236 (72); Anal. Calcd forgE,oN.OsS: C, 57.13; H, 5.86; N, 7.40. Found: C,
57.36; H, 6.08; N, 7.48. HPLC (CHIRALPAK AD-H, hexelPrOH=80:20, 1.0 ml/min)r

12.1 (minor), 17.3 (major) min.

(R)-Methyl 2,2-dimethyl-3-(4-chlorophenyl)-3-[(2-pyridylsulfonyl)amino]propionate
(4k)

The reaction was carried out as described in thiedy procedure except for using imifie
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(25.0 mg, 0.0091 mmol), bis(oxazoline)-Ph (3.4 @10 mmol), Cu(OT$) (3.3 mg, 0.009
mmol), and silylketene acetal (24, 0.118 mmol). Usual work-up gave the crude poidu
which was purified by chromatography (benzene/edlogtate = 85/15) to affodd (29.5 mg,
52%, 75% ee) as a white solid; mp 141.3-142:0[a]p*° -17.2 € 1, CHCE, 62% ee); R=
0.53 (benzene/ethyl acetate = 70/36):NMR 5 1.09 (s, 3H), 1.41 (s, 3H), 3.66 (s, 3H), 4.42
(d, J =10 Hz, 1H), 6.58 (dJ =10 Hz, 1H), 6.87 (dJ = 14 Hz, 1H), 6.98 (dJ =9 Hz, 1H),
7.30 (s, 1H),7.56-7.59 (m, 4H)8.46(d, J = 4 Hz, 1H);**C NMR & 22.7, 24.8, 47.0, 52.3,
64.5, 121.6, 125.7, 127.5, 129.2, 133.0, 135.4,(13149.4, 157.0, 175.7; IR (KBr) 3343,
1737, 1425, 1341, 1179, 1119, 779 ¢rEIMS m/z (rel. intensity) 382 (K 7), 351 (100),
318 (60); Anal. Calcd for GH14sCIN,O,4S: C, 53.33; H, 5.00; N, 7.32. Found: C, 53.55; H,
5.03; N, 7.21. HPLC (CHIRALPAK AD-H, hexarBfOH=80:20, 1.0 ml/min¥g 15.7

(major), 24.7 (minor) min.

(R)-Methyl 2,2-dimethyl-3-(1-naphthyl)-3-[(2-pyridylsulfonyl)amino]propionate (4m)

The reaction was carried out as described in thiedl procedure except for using imite
(25.0 mg, 0.0084 mmol), bis(oxazoline)-Ph (3.2 @¢)092 mmol), Cu(OT$) (3.1 mg,
0.0084 mmol), and silylketene acetal (22 0.109 mmol). Usual work-up gave the crude
product which was purified by chromatography (bemezethyl acetate = 90/10) to affodth
(18.0 mg, 50%, 71% ee) as a white solid; mp 1184.0°C; [a]p*° + 63.4 € 1, CHCE, 71%
ee); R= 0.63 (benzene/ethyl acetate = 70/36)NMR & 1.08 (s, 3H), 1.48 (s, 3H), 3.68 (s,
3H), 5.46 (d,J =10 Hz, 1H), 6.56 (dJ =10 Hz, 1H), 6.83-6.89 (m, 1H), 6.98-7.25 (m, 4H),
7.40-7.48 (m, 3H), 7.64-7.68 (m, 1H), 8.03-8.13 @H); °C NMR & 22.1, 25.4, 48.1, 52.3,
57.7,121.4,122.7,124.5, 125.2, 126.0, 126.4,81228.2, 128.4, 131.4, 132.8, 133.5, 136.1,

148.8, 156.4, 176.0; IR(KBr) 3297, 1732, 1431, 138772, 1120, 775 cnt; EIMS m/z (rel.
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intensity) 398 (M, 26), 297 (100), 256 (76), 217 (60); Anal. Calod €yHxN,0.S: C,
63.30; H, 5.56; N, 7.03. Found: C, 63.00; H, 5.54:6.85. HPLC (CHIRALPAK AD-H,

hexanéPrOH=80:20, 0.30 ml/mink68.4 (major), 72.7 (minor) min.

(R)-Methyl 2,2-dimethyl-3-(2-naphthyl)-3-[(2-pyridylsulfonyl)amino] propionate (4n)

The reaction was carried out as described in thiedy procedure except for using imife
(25.0 mg, 0.0084 mmol), bis(oxazoline)-Ph (3.2 Md)092 mmol), Cu(OT$) (3.1 mg,
0.0084 mmol), and silylketene acetal (@2 0.011 mmol). Usual work-up gave the crude
product which was purified by chromatography (beezethyl acetate = 90/10) to affofd
(20.6 mg, 62%, 64% ee) as a white solid; mp 109@8°C; [0]p*° —23.6 € 1, CHCE, 64%
ee); R= 0.63 (benzene/ethyl acetate = 70/3B):NMR & 1.15 (s, 3H), 1.47 (s, 3H), 3.68 (s,
3H), 4.60 (d,J =10 Hz, 1H), 6.68 (d] =10 Hz, 1H), 6.81-6.88 (m, 1H), 7.03 (=8 Hz, 1H),
7.15-7.23 (m, 1H), 7.36-7.48 (m, 5H), 7.59-7.68 2H), 8.26(d, J = 4 Hz, 1H);**C NMR 5
22.7, 24.9, 47.1, 52.2, 65.3, 121.5, 125.2, 128258, 127.0, 127.1, 127.4, 127.5, 132.0,
132.1, 133.8, 136.4, 149.1, 156.8, 175.9; IR (KB%2, 1733, 1433, 1336, 1176, 1122, 746
cm “EIMS m/z (rel. intensity) 398 (K 15), 367 (19), 344 (55), 256 (100); Anal. Calod f
C21H22N204S: C, 63.30; H, 5.56; N, 7.03. Found: C, 63.34; 5K9; N, 6.86. HPLC

(CHIRALPAK AD-H, hexanéPrOH=80:20, 1.0 ml/mintg 14.3 (major), 22.4 (minor) min.

(R)-Methyl 2,2-dimethyl-3-(2-furyl)-3-[(2-pyridylsulfonyl)amino]propionate (40)

The reaction was carried out as described in thigay procedure except for using imihe
(25.0 mg, 0.208 mmol), bis(oxazoline)-Ph (4.1 m@§1@9 mmol), Cu(OT§ (4.0 mg, 0.0108
mmol), and silylketene acetal (28, 0.014 mmol). Usual work-up gave the crude pridu

which was purified by chromatography (benzene/etlogtate = 75/25) to affodtb (19.1 mg,
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52%, 73% ee) as a white solid; mp 108.0-10€:2[a]p?° -19.1 € 1, CHCE, 73% ee); R=
0.48 (benzene/ethyl acetate = 70/38):NMR & 1.19 (s, 3H), 1.33 (s, 3H), 3.70 (s, 3H), 4.55
(d, J =10 Hz, 1H), 6.19 (d] =12 Hz, 1H), 7.01-7.02 (m, 1H), 7.27-7.36 (m, 3A)/2-7.81
(m, 2H), 8.47 (d)J = 6 Hz, 1H);13C NMR 0 22.6, 23.6, 46.9, 52.2, 58.3, 108.1, 109.7, 121.5,
125.8, 137.2, 141.4, 149.4, 150.0, 156.8, 175.5(KRr) 2921, 1737, 1436, 1342, 1181,
1121, 752 cm* EIMS m/z (rel. intensity) 338 (K1 35), 277 (69), 261 (100), 175 (57); Anal.
Calcd for GsH1gN20sS: C, 53.24; H, 5.36; N, 8.28. Found: C, 53.385127; N, 8.17. HPLC
(CHIRALPAK AD-H, hexanéPrOH=80:20, 0.60 ml/min)z 35.0 (major),ts 38.1 (minor)

min.

(R)-(E)-M ethyl 2,2-dimethyl-5-phenyl-3-[(2-pyridylsulfonyl)amino] pent-4-enoate (4p)

The reaction was carried out as described in thedy procedure except for using imifp
(25.0 mg, 0.094 mmol), bis(oxazoline)-Ph (3.5 m@103 mmol), Cu(OT$) (3.4 mg, 0.0094
mmol), and silylketene acetal (265 0.0122 mmol). Usual work-up gave the crude potd
which was purified by chromatography (benzene/ediogtate = 90/10) to affodp (14.9 mg,
43%, 71% ee) as a white solid; mp 97.5-9%9 [a]p*° -51.8 € 1, CHCE, 71% ee); R=
0.65 (benzene/ethyl acetate = 70/38):NMR & 1.19 (s, 3H), 1.38 (s, 3H), 3.70 (s, 3H), 3.93
(dd,J =9, 10 Hz, 1H), 5.71 (dd, =10, 10 Hz, 1H), 5.96 (d,=14 Hz, 1H), 6.95-6.98 (m, 2H),
7.09-7.20 (m, 4H), 7.57-7.65 (m, 2H), 7.87 {d=8 Hz, 1H), 8.54 (dJ =1 Hz, 1H);*°C
NMR 0 23.1, 23.7, 46.6, 52.1, 64.0, 121.9, 124.2, 12628,9, 127.6, 128.0, 133.4, 135.4,
137.2, 149.6, 157.4, 175.9; IR (KBr) 3245, 17332941339, 1120, 1179, 600 cm EIMS
m/z (rel. intensity) 374 (M 20), 367 (45), 343 (100), 281 (60); Anal. Caloor f

ClgH22N204SZ C, 60.94; H, 5.92; N, 7.48. Found: C, 61.02; 5‘.|?8; N, 7.31. HPLC
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(CHIRALPAK AD-H, hexanéPrOH=80:20, 1.0 ml/mintg 11.6 (major)ts 17.0 (minor) min.
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