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General Remarks. MPs were obtained with a Yanagimoto micro melting point apparatus and

are uncorrected. Unless otherwise stated, all reactions were carried out under argon atmosphere.
All solvents were purified by distillation. Infrared spectra were measured on a
PERKIN-ELMER 983 spectrometer. '"H NMR spectra were recorded on a Bruker AM-300
spectrometer as a solution in CDCl3 with tetramethylsilane (TMS) as an internal standard;

Jvalues are in Hz. Mass spectra were recorded with a HP-5989 instrument and HRMS was
measured by a Finnigan MA+ mass spectrometer. N-Sulfonated imines 1 were prepared

according to the literature. All of the solid compounds reported in this paper gave satisfactory

CHN microanalyses with a Carlo-Erba 1106 anayzer. Commercially obtained reagents were
used without further purification. All reactions were monitored by TLC with Huanghai GFs4

silica gel coated plates. Flash column chromatography was carried out using 200-300 mesh
silicagel at increased pressure. The optical purities of the aza-Morita-Baylis-Hillman adducts
were determined by HPLC analysisusing a chiral stationary phase column (column, Daicel Co.
Chiralcel AD, AS, TBB and OJ; eluent: hexane/2-propanol mixture; flow rate, 0.7 mL min™;

detection, 254 nm or 220 nm light) and the absol ute configuration of the major enantiomer was
assigned according to the sign of the specific rotation.



Figures of **P-NMR spectroscopy
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Figure S1. **P NMR spectrum of CPLB1 in CDCls.
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Figure S2. 3P NMR spectrum of CPLB1 with MVK in CDCls.
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Figure S3. *'P NMR spectrum of CPLB6 in CDCls.
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Figure $4. *'P NMR spectrum of CPL B6 with MVK in CDCls.
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Preparation of chiral phosphine Lewis bases (CPLB1) bearing multiple phenol groups.

The primary synthetic strategies of chiral phosphine Lewis bases (CPLB1) bearing multiple
phenol groups.

CH,Br
OH OO MOMO
PPh,HO PPh2 MOMO

CPLB1
retro synthetic analysis

OO CHaBr CHZOMe CH,OMe
~OMOM  Hel, cHy0H, OH 1,0, pyridine oTf
OMOM 60°C, 1 h, 85% OH CH,Cl,, 0°C, 12 h, OTf
90%

CPLB1-9 CPLB1-12 CPLBL13
CH,OMe CH,Br
Ph,P(O)H,
Pd(OAc),/dppp, i-Pr,NEt, BBr3
DMSO, 110°C, 24 h, 70% P(O)Ph, CH2Cl2, 0°C, 5 h, 96% P(O)th
CPLB1-14 CPLB1-15

CH,OH
OO OMOM 1) NaH, THF, 1 h

2) CPLB1-15, DMF,

OO OMOM  48h,rt., yield < 20% P(O)Ph; MOMO- OO

CPLB1-8 CPLB1-16

Scheme SI-1

On the basis of this synthetic strategy, the desired product CPL B1-16 was obtained in less than
20% yield and the starting material CPLB1-15 was consumed when the nucleophilic
substitution reaction of CPL B1-8 treated with NaH in THF and CPL B1-15 was performed in
DMF for 48 hours. Therefore, we attempted another synthetic strategy shown in Scheme 1 in
main text.



Preparation of compound CPLB1-12.

CHZBI’ OO CHZOMe
OO OMOM HCI, CH3OH, OH
OO OMOM  60°C, 1h,85% OO OH
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3-Methoxymethyl-[1,1']binaphthalenyl-2,2'-diol CPLB1-12.

To a solution of CPLB1-9 (866 mg, 1.86 mmol) in CH3OH (50 mL) was added aqueous
hydrochloric acid and the temperature was raised to 60 °C. After stirring for 1 hour, the solvent
was removed under reduced pressure. The residue was further purified by silica gel column
chromatography (Eluent: EtOAC/PE = 1/4) to give product CPLB1-12 (521 mg, 85%) as a
colorless ail. [a]p® +16.0 (c 1.05, CHCl3). mp: 133-135 °C. IR (KBr): n 3521, 3213, 3057,
2928, 2826, 1620, 1596, 1506, 1467, 1433, 1386, 1341, 1275, 1197, 1108, 1086, 820, 753 cm™.
'H NMR (300 MHz, CDCl3, TMS): d 3.55 (3H, s), 4.86 (2H, s), 5.06 (1H, s), 6.70 (1H, ), 7.15
(2H,t, J=8.7 Hz), 7.25-7.31 (2H, m), 7.34 (1H, d, J = 6.9 HZ), 7.36 (2H, d, J = 9.0 Hz), 7.87
(2H, d, J=7.8 Hz), 7.89 (1H, 9), 7.94 (1H, d, J= 9.0 Hz). *C NMR (CDCl;, TMS, 75 MHz): d
58.5, 72.0, 112.3, 1125, 117.6, 123.5, 124.0, 124.3, 124.4, 125.7, 126.9, 127.1, 128.1, 128.2,
128.8, 129.0, 129.2, 130.6, 133.4, 133.5, 151.7, 152.0. MS (El): nve 331 (M*+1, 13.95), 330
(M*, 57.87), 311 (M*-19, 12.43), 298 (M*-32, 100), 269 (M*-61, 61.84), 253 (M*-77, 58.02),
235 (M*-95, 43.11), 197 (M*-133, 49.62), 77 (CeHs', 13.41). Ana. Calcd. for CxHig0s:
requires C, 79.98; H, 5.49%; Found: C, 79.56; H, 5.83%.



Preparation of compound CPLB1-13.

CH,OMe OO CH,OMe
OO OH Tf,0, pyridine, oTf
OH CH,Cl,, 0°C, 12 h, OTf
90%
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Trifluoromethanesulfonic acid 3'-methoxymethyl-2'-trifluoromethanesulfonyloxy-[1,1']
binaphthalenyl-2-yl ester CPLB1-13.

To a solution of CPLB1-12 (522 mg, 1.58 mmol) and pyridine (0.40 mL, 4.74 mmol) in
CH,Cl, (20 mL) was added Tf,0O (0.28 mL, 1.67 mmol) dropwise at 0 °C for 10 minutes. After
stirring for 6 hours, the reaction was quenched with H,O (10 mL). After extraction with ethyl
acetate (10 mL x 2), the organic layer was washed with aqueous hydrochloric acid (10 mL),
saturated agueous NaHCOs (15 mL) and brine (10 mL), then dried over anhydrous MgSO..
The organic solvent was removed under reduced pressure, and the residue was further purified
by silica gel column chromatography (Eluent: EtOAc/PE = 1/10) to give product CPLB1-13
(890 mg, 89%) as acolorless ail. [a]p?° —157.3 (c 1.39, CHCl). IR (KBr): n 3066, 2992, 2933,
2895, 2827, 1625, 1595, 1580, 1510, 1466, 1427, 1362, 1327, 1248, 1149, 1106, 1077, 1038,
948, 820 cm™. *H NMR (300 MHz, CDCls, TMS): d 3.54 (3H, ), 4.82 (2H, d, J = 1.9 Hz),
7.15 (1H, d, J = 8.7 Hz), 7.32 (1H, d, J = 8.7 Hz), 7.35-7.44 (2H, m), 7.51-7.61 (3H, m), 8.00
(2H, d, J= 8.4 Hz), 8.14 (1H, d, J= 9.0 HZ), 8.27 (1H, s). ®*C NMR (CDCls, TMS, 75 MHz): d
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58.54, 69.44, 117.90 (d, J=c = 318.5 Hz), 118.09 (d, J=c = 318.0 Hz), 119.2, 123.7, 124.4,

126.7,127.1, 127.2, 127.5, 127.6, 127.9, 128.2, 128.3, 129.9, 131.0, 132.0, 132.3, 132.4, 132.6,
133.6, 143.3, 145.5. MS (El): Ve 594 (M*, 46.69), 563 (M*-31, 6.06), 461 (M*-133, 8.74),
429 (M*-133-32, 8.47), 328 (M*-266, 8.64), 312 (M*-149-133, 100), 296 (M*-149-149, 16.72),
282 (M*-149-133-30, 34.46), 281 (M*-149-133-31, 28.30), 69 (CFs', 42.90), 45 (M*-549,
57.16). Anal. Calcd. for CyyH16FsO7S: requires C, 48.49; H, 2.71%; Found: C, 48.79; H,
2.77%.

Preparation of compound CPLB1-14.

_CH,OMe CH,OMe
OO Ph,P(O)H,
OTf Pd(OAc),/dppp, i-ProNEt, OTf
OO OTf DMSO, 110 °C, 24 h, 70% OO P(O)Ph,

CPLB1-13 CPLB1-14
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Trifluoromethanesulfonic acid

2'-(diphenyl-phosphinoyl)-3-methoxymethyl-[1,1']binaphthalenyl-2-yl| ester CPL B1-14.

To asolution of CPLB1-13 (890 mg, 1.40 mmol), Ph,P(O)H (566 mg, 2.80 mmol), Pd(OAC),
(32 mg, 0.14 mmol) and 1,4-bis(diphenylphosphanyl)butane (dppb) (60 mg, 0.14 mmol) in
DMSO (15 mL) was added i-ProNEt (1.0 mL, 5.6 mmol) under argon atmosphere. After
stirring at 120 °C for 12 hours, DM SO was removed under reduced pressure. The mixture was
resolved with ethyl acetate (100 mL), and washed with water (30 mL x 3). The organic layer
was dried over anhydrous MgSO, and removed under reduced pressure. The residue was
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further purified by silica gel column chromatography (Eluent: EtOAC/PE = 1/1) to give

product CPLB1-14 as a colorless solid (633 mg, 70%). [a]p®® —34.7 (c 1.01, CHCls). mp:
209-211 °C. IR (KBr): n 3054, 2993, 2922, 2889, 2814, 1589, 1557, 1503, 1483, 1436, 1410,
1368, 1219, 1136, 1117, 1072, 936, 904, 822, 697 cm™*. *H NMR (300 MHz, CDCl3, TMS): d
3.61 (3H, s), 4.74 (2H, m), 6.82 (1H, d, J = 8.7 Hz), 7.10-7.13 (1H, m), 7.18-7.24 (2H, m),
7.33-7.52 (9H, m), 7.60-7.69 (4H, m), 7.89 (1H, d, J = 8.1 Hz), 8.00 (1H, d, J = 8.1 Hz), 8.06
(1H, dd, J; = 8.1 Hz, J, = 2.4 HZ), 8.11 (1H, 5). *P NMR (121.45 MHz, CDCls, 85% H3PO,): d
+28.57. 9F NMR (282 MHz, CDCls, CFCls): d -74.44 (3F, s). *C NMR (CDCls, TMS, 75
MHz): d58.3 (d, J = 3.0 HZ), 69.3, 117.6 (d, J=.c = 319.4 Hz), 126.3, 126.4, 126.5, 126.8, 127.3,
127.49, 127.54, 127.7, 127.8, 127.9, 128.0, 128.2, 128.3, 128.4, 128.46, 12851, 129.18,
129.22, 129.6, 130.5, 130.87, 130.90, 131.1, 131.17, 131.2, 131.3, 131.39, 131.42, 131.5,
131.6, 131.8, 132.8, 133.2, 133.3, 133.5, 134.10, 134.13, 137.0, 137.1, 143.5. MS (El): m/e
615 (M*-31, 0.66), 513 (M*-133, 3.58), 497 (M*-149, 100), 481 (M*-133-32, 18.69), 465
(M*-149-32, 3.77), 296 (M*-149-32-201, 2.50), 281 (M*-133-31-201, 10.47), 201 (Ph,PO",
24.58), 77 (Ph', 8.24), 45 (M*-601, 11.14). Anal. Calcd. for CasH2FsOsPS: requires C, 65.01;
H, 4.05%; Found: C, 65.28; H, 4.07%.

Preparation of compound CPLB1-15.

CH,0Me CH,Br
O o I o
OO P(O)Ph, CH,Cly, 0°C, 5h, 96% OO P(O)Ph,

CPLB1-14 CPLB1-15

Trifluoromethanesulfonic acid
3-bromomethyl-2'-(diphenyl-phosphinoyl)-[1,1']binaphthalenyl-2-yl| ester CPL B1-15.

To asolution of CPLB1-14 (1.93 g, 3.0 mmol) in CH2Cl, (20 mL) was added BBr; (1.0 mL,
2.5 g, 10 mmol) at 0 °C, then the reaction temperature was raised to room temperature slowly.
And after stirring for 5 hours, water (10 mL) was added to quench the reaction. After extraction
with ethyl acetate (10 mL x 2), the organic layer was dried over anhydrous MgSO,, and the
solvent was removed under reduced pressure. The residue was further purified by silica gel
column chromatography (Eluent: EtOACc/PE = 1/1) to give product CPL B1-15 (2.0 g, 96%) as
acolorless solid: [a]p?® +18.2 (¢ 1.01, CHCls). mp: 207-209 °C. IR (KBr): n 3055, 1590, 1557,
1502, 1483, 1437, 1408, 1313, 1281, 1213, 1133, 1118, 1074, 1037, 936, 899, 821, 751, 697
cm™. 'H NMR (300 MHz, CDCls, TMS): 4.77 (2H, d, J = 11.4 Hz), 6.87 (1H, d, J = 8.1 H2),
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7.10 (1H, t, J = 8.0 Hz), 7.19-7.47 (11H, m), 7.58-7.75 (4H, m), 7.84 (1H, d, J = 8.1 Hz), 7.99

(1H, d, J = 7.8 Hz), 8.07 (1H, dd, J; = 8.7 Hz, J, = 2.1 Hz), 8.10 (1H, s). *P NMR (121.45
MHz, CDCls, 85% HsPO,): d +28.23. *°F NMR (282 MHz, CDCls, CFCls): d -74.39 (3F, 9).
3C NMR (CDCls, TMS, 75 MHz): d 27.9 (d, J = 1.1 Hz), 117.8 (d, J=c = 318.6 Hz), 126.9,
127.0, 127.1, 127.2, 127.3, 127.7, 127.78, 127.80, 127.88, 127.94, 128.0, 128.2, 128.36,
128.43, 128.6, 128.7, 128.9, 129.5, 129.86, 129.92, 130.8, 131.15, 131.18, 131.3, 131.4, 131.5,
131.59, 131.63, 131.7, 131.8, 132.87, 132.91, 133.0, 133.3, 133.5, 134.3, 134.33, 136.7, 136.8,
143.2, 143.2. MS (El): m/e 615 (M*-Br, 8.94), 563 (M*+2-133, 4.29), 561 (M*-133, 4.22), 547
(M*+2-149, 100), 545 (M*-149, 96.79), 467 (M*-149-Br, 55.8), 282 (M*+1-133-80-201,
48.83), 281 (M*-133-80-201, 42.12), 252 (M*-442, 35.23), 233 (M*-461, 47.09), 201 (Ph,PO",
89.61), 77 (Ph', 24.37). Anal. Calcd. for Ca4H23BrFs04PS: requires C, 58.72; H, 3.33%; Found:
C, 58.63; H, 3.18%.
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The improved preparation strategies of chiral phosphine Lewis bases (CPLB1) bearing

multiple phenol groups.

ngy o
OH HO OMOM MOMO
> +
OO PPh,HO OO OO P(O)Ph, MOMO OO

CPLB1 CPLB1-7 CPLB1-9



o _CHO CO,Me
S¢ FFLT C0
OMOM  TpE 5h 1t OMOM | koH, OMOM
OMOM 2) DMF, 0°C, OMOM CH3OH, 1t, 2 d, OMOM
60% 92%

(R)-MOM-BINOL CPLB1-1 CPLB1-2
cone CO,Me PhP(O)H,
Pd(OAc),/dppb,
HCI, CH3OH, Tf,O, pyridine, iPrZNEt,
60 OC, 98% CH2C|2, OTf DMSO, 110 OC,
12 h, 90% 80%
CPLB1-3 CPLB1-4
COZMe ) CO,Me CHZOH
'PrNEt,, MOMCI, ‘
—OH DMAP, THF, OMOM " iAlH,, THF_ OMOM
P(O)Ph, 95% P(O)th 0°C, 56% P(O)th
CPLB1-5 CPLB1-6 CPLB1-7
1) NaH, THF, 1 h OMOM MOMO Trace HCI, CH5OH
2) CO:PLB].-Q, THF, 24 h, (O)th MOMO 60 OC, 0.5 h, 90%
60 °C, 90%
CPLB1-10
SN Mee OO‘ *l
OH  Ho HSICly/EtsN OH HO
P(O)Phz HO Toluene, 120 °C, PPh, HO
15 h, 83%
CPLB1-11 (R,R)-CPLB1
CHO CH,OH CH,Br
NaBH,, MeOH 1) MsCl, Et3N, OO
OMOM oC 30 min, OMOM ' (gluene/EtOAC OMOM
OMOM 80% OMOM 2) LiBI’, DMF, OMOM
92%
CPLBl-l CPLBl-8 CPLB1-9

Scheme SI-2
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Preparation of compound CPLB1-1.

_CHO
O o 22, OO0
OMOM  TiF 51 rt OMOM
OMOM 2) DMF, 0°C, OMOM
60%
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2,2'-Biss-methoxymethoxy-[1,1']binaphthalenyl-3-car baldehyde CPL B1-1.

To asolution of (R)-MOM-BINOL (7.6 g, 20 mmol) in THF (40 mL) was added n-BuLi (1.6 M
in hexane, 13.75 mL, 22 mmol) dropwise. After stirring for 5 hours, DMF (1.73 mL, 22 mmol)
was added at 0 °C. The reaction was quenched with water (10 mL) after 4 hours. After
extraction with ethyl acetate (20 mL x 3) and drying over anhydrous MgSO,, the organic
solvent was removed under reduced pressure. The residue was further purified by silica gel
column chromatography (Eluent: EtOACc/PE = 1/20) to give product CPLB1-1 (4.8 g, 60%) as
ayellow solid. Thisisaknown compound.* [a]p® +81.0 (c 1.03, CHCls). *H NMR (300 MHz,
CDClz, TMS): d 3.01 (3H, s), 3.15 (3H, s), 4.63 (1H, d, J= 6.0 HZ), 4.74 (1H, d, J = 6.0 Hz),
5.04 (1H,d,J=7.0H2),5.15(1H,d,J=7.0Hz), 7.16 (1H, d, J=8.4 Hz), 7.23(1H,d, J=84
Hz), 7.27-7.50 (5H, m), 7.62 (1H, d, J = 9.0 Hz), 7.90 (1H, d, J = 8.3 Hz), 8.01 (1H, d, J=9.1
Hz), 8.05 (1H, d, J= 8.3 Hz), 10.60 (1H, 9).
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Preparation of compound CPLB1-2.

CHO CO,Me

OO OMOM I, KOH, OO OMOM
CH30H, rt,

Clom T O

CPLB1-1 CPLB1-2
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2,2'-Biss-methoxymethoxy-[1,1']|binaphthalenyl-3-car boxylic acid methyl ester CPL B1-2.
To asolution of CPLB1-1 (2.0 g, 5.0 mmol) in methanol (30 mL) were added KOH (60 mmol,
3.4 g) and I, (30 mmol, 7.6 g) in portions at 0 °C. The temperature was raised to room
temperature slowly, and the mixture was stirred for 1-2 days. Saturated agueous N&SO3; was
added to quench the reaction, and after extraction with ethyl acetate (10 mL x 3), drying over
anhydrous Na,SO,, the organic solvent was removed under reduced pressure. The residue was
further purified by silica gel column chromatography (Eluent: EtOAC/PE = 1/10) to give
product CPLB1-2 (2.0 g, 92%) as a white solid. This is a known compound.? *H NMR (300
MHz, CDCls, TMS): d 2.59 (3H, s), 3.16 (3H, 5), 3.98 (3H, ), 4.77 (2H, d, J = 5.4 HZ), 4.93
(1H, d, J= 6.0 Hz), 5.08 (1H, d, J = 6.0 Hz), 7.14-7.38 (5H, m), 7.42-7.47 (1H, m), 7.58 (1H, d,
J=9.0Hz), 7.86 (1H, d, J= 8.1 Hz), 7.95 (1H, d, J = 8.1 Hz), 7.96 (1H, d, J = 8.1 Hz), 8.51
(1H, ).
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Preparation of compound CPLB1-3.

I oo T
OMOM HCI, CH30H, OH
Qe === ™

CPLB1-2 CPLB1-3
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2,2'-Dihydroxy-[1,1']binaphthalenyl-3-car boxylic acid methyl ester CPLB1-3.

The procedure for the preparation of CPLB1-12 was generaly followed. This is a known
compound.? Yield: 98%. [a]p®° +21.6 (c 1.12, CHCl3). *H NMR (300 MHz, CDCls;, TMS): d
4.08 (3H, 9), 4.95 (1H, s), 7.07 (1H, d, = 8.4 HZ), 7.17-7.41 (6H, m), 7.87 (1H, d, J = 8.4 HZ),
7.91-7.96 (2H, m), 8.74 (1H, s), 10.84 (1H, s).

Preparation of compound CPLB1-4.

T o
OH Tf,0, pyridine OO OH
OH CH,Cl,, 0 °C, OTf
12 h, 90%

CPLB1-3 CPLB1-4
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methy! ester CPLB1-4.

2-Hydroxy-2'-trifluor omethanesulfonyloxy-[1,1'|binaphthalenyl-3-car boxylic

T
FPM

acid

The procedure for the preparation of CPLB1-13 was generaly followed. This is a known
compound.® Yield: 90%. [a]p?° +108.4 (c 1.14, CHCls). *H NMR (300 MHz, CDCls, TMS): d
4.00 (3H, 9), 6.94-6.99 (1H, m), 7.34-7.42 (4H, m), 7.53-7.61 (2H, m), 7.92-7.95 (1H, m), 7.99

(1H, d, J=8.1 Hz), 8.08 (1H, d, J= 9.0 Hz), 8.73 (1H, s), 10.83 (1H, 9).
Preparation of compound CPLB1-5.

CO,Me

Ph,P(O)H, COMe
OH Pd(OAc),/dppb, OH
i-Pr,NEt
OO oTf DMSO, 110 °C, OO P(O)Ph
80%

CPLB1-4 CPLB1-5
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2'-(Diphenyl-phosphinoyl)-2-hydroxy-[1,1']binaphthalenyl-3-carboxylic acid methyl
ester CPLB1-5.

The procedure for the preparation of CPLB1-14 was generaly followed. This is a known
compound.® Yield: 80%. [a]p?° —55.0 (¢ 1.05, CHCls). *H NMR (300 MHz, CDCls, TMS): d
4.07 (3H, ), 6.94-7.00 (3H, m), 7.09-7.13 (1H, m), 7.20-7.35 (6H, m), 740-7.57 (3H, m),
7.63-7.72 (4H, m), 7.83-8.02 (3H, m), 8.30 (1H, s), 10.38 (1H, s). *P NMR (121.45 MHz,
CDCl3, 85% H3PO,): d +29.27.

Preparation of compound CPLB1-6.

/COZMG g COzMe
OO iPrNEt,, MOMCI,

OH DMAP OMOM

G ™™ L

CPLB1-5 CPLB1-6




18

SR EERE R RS R L A SRS N B EERE SRR S S L L b b b L

FLiEAHE
| |1 | | | | |
'\-\.\_\_-I

J|"|
|

| e, S M e
[ EWI: L omom
1 =-F{0IPhy
'\-\._\;?I
z
fomne | 19 1,04 oo Fao
Too [ wBa i |
102 (=11 1=
Il L
LA
a)| _J T | h i Al | -
T T T T T
i0 3 -] 4 2 a FPM

2'-(Diphenyl-phosphinoyl)-2-methoxymethoxy-[1,1'|binaphthalenyl-3-carboxylic  acid
methyl ester CPLB1-6.

To asolution of CPLB1-5 (1.24 g, 2.3 mmol) in CHCl, (30 mL) were added DMAP (107 mg,
0.87 mmol), i-ProNEt (3.5 mL, 20 mmol) and MOMCI (1.05 mL, 13.8 mmol). The solution
was refluxed for 3 hours, and quenched with water (5.0 mL). The mixture was washed with
water (10 mL x 2) and extracted with CH,Cl,. After drying over anhydrous MgSO,, the
organic solvent was evaporated under reduced pressure. The residue was further purified by
silicagel column chromatography (Eluent: EtOAC/PE = 1/1) to give product CPLB1-6 (1.3 g,
95%) as awhite solid: [a]p” +124.0 (¢ 1.01, CHCl3). mp: 169-171 °C. IR (KBr): n 3055, 2950,
1725, 1701, 1623, 1589, 1554, 1499, 1436, 1397, 1339, 1289, 1237, 1203, 1158, 1114, 1070,
974, 752, 699 cm™. *H NMR (300 MHz, CDCl3, TMS): d 2.49 (3H, s), 3.94 (3H, ), 4.75 (1H,
d, J= 6.0 Hz), 498 (1H, d, J= 6.0 HZ), 6.78 (1H, d, J = 8.1 Hz), 6.98-7.04 (1H, m), 7.07-7.13
(2H, m), 7.15-7.57 (12H, m), 7.73 (1H, d, J = 8.1 HZ), 7.81 (1H, dd, J; = 11.4 Hz, J, = 9.0 Hz),
7.91 (1H, d, J= 8.4 Hz), 7.99 (1H, dd, J; = 8.4 Hz, J, = 2.0 Hz), 8.28 (1H, 5). *P NMR (121.45
MHz, CDCls, 85% HsPO,): d +29.66. *C NMR (CDCls, TMS, 75 MHz): d 52.2, 55.7, 99.6,
123.7, 125.1, 126.0, 126.8, 127.3, 127.4, 127.5, 127.6, 127.65, 127.69, 127.7, 127.8, 127.9,
128.2, 128.3, 128.5, 128.7, 128.8, 129.0, 130.2, 130.8, 130.9, 130.95, 130.99, 131.5, 131.56,
131.6, 131.63, 131.8, 131.9, 132.3, 133.2, 133.30, 133.32, 133.7, 134.1, 134.27, 134.30,
135.21, 135.23, 139.4, 139.5, 151.47, 151.48, 166.3. MS (El): m/e 572 (M", 16.98), 557
(M*-15, 1.66), 529 (M*-44+1, 9.76), 512 (M*-60, 5.00), 326 (M*-45-201, 70.75), 295
(M*-45-201-31, 9.59), 267 (M*-201-45-59, 20.28), 216 (M*-356, 21.48), 201 (Ph,PO", 89.61),
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77 (Ph', 24.37), 45 (572-527, 62.58). Anal. Calcd. for CssH2905P: requires C, 75.51; H, 5.10%;

Found: C, 75.26; H, 5.04%.

Preparation of compound CPLB1-7.

_CO,Me CH,OH
OO OMOM LiAIH,, THF OO OMOM
° %

Cm e

CPLB1-6 CLB1-7
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[2'-(Diphenyl-phosphinoyl)-2-methoxymethoxy-[1,1']binaphthalenyl-3-yl]-methanol
CPLB1-7.

To astirred solution of CPLB1-6 (1.3 g, 2.2 mmol) in THF (30 mL) at ice bath LiAIH4 (152
mg, 4.0 mmol) was added slowly. After completion of the reaction, it was quenched with water
(10 mL). After extraction with CH2Cl, (10 mL x 2), drying over anhydrous MgSO, and

T T T T T T T
a ] 4 3 2 1 FPM

evaporation, the crude mixture was further purified by silica gel column chromatography
(Eluent: EtOAC/PE/CH3OH = 10/40/1) to give product CPLB1-7 (680 mg, 56%) as a white
solid: [a]p® —42.1 (c 1.08, CHCls). mp: 144-146 °C. IR (KBr): n 3297 (br), 3054, 2930, 1590,
1560, 1500, 1436, 1398, 1378, 1354, 1309, 1180, 1156, 1114, 1098, 1070, 1022, 969, 922, 749,
723, 700 cm™. *H NMR (300 MHz, CDCls, TMS): d 3.06 (3H, s), 3.55 (1H, s, br), 4.44 (1H, d,
J=5.7Hz), 452 (1H, d, J=5.7 Hz), 471 (2H, s), 6.78 (1H, d, J = 8.1 Hz), 6.96-6.99 (1H, m),
7.00-7.08 (2H, m), 7.17-7.38 (9H, m), 7.47-7.59 (3H, m), 7.65 (1H, d, J= 8.1 HZz), 7.71 (1H, 9),
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7.77 (1H, dd, J; = 11.7 Hz, J, = 8.4 Hz), 7.94 (1H, d, J = 8.1 Hz), 7.99 (1H, dd, J, = 8.7 Hz, J»

=2.4Hz). *PNMR (121.45 MHz, CDCls, 85% H3POy): d +29.27. *C NMR (CDCls, TMS, 75
MHz): d 56.2, 61.1, 98.3, 124.4, 125.6, 125.7, 125.98, 126.04, 126.9, 127.3, 127.4, 127.5,
127.6, 127.7, 127.74, 127.8, 127.83, 127.9, 128.92, 129.1, 129.7, 129.9, 130.3, 130.7, 130.8,
130.9, 131.0, 131.1, 131.2, 131.2, 131.3, 131.4, 131.5, 132.3, 132.6, 133.0, 133.2, 133.3, 133.7,
134.0, 134.3, 134.32, 139.9, 140.0, 152.5. MS (El): m/e 482 (M*-62, 6.26), 298
(M*-62-30-77-77, 8.44), 282 (M*-62-30-77-77-16, 15.91), 281 (M*-263, 22.35), 268
(M*-62-30-77-77-31+1, 12.29), 252 (M*-201-62-30+1, 25.56), 239 (M*-305, 25.32), 201
(Ph.PO", 86.84), 77 (Ph', 18.77), 45 (572-469, 100). Anal. Calcd. for CasHa9O4P: requires C,
77.19; H, 5.37%; Found: C, 76.76; H, 5.55%.

Preparation of compound CPLB1-8.

OO CHO NaBH,, MeOH, CH,OH
OMOM g oc, 30 min, OMOM
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(2,2'-Bis-methoxymethoxy-[1,1']binaphthalenyl-3-yl)-methanol CPLB1-8.
To asolution of CPLB1-1 (3.74 g, 9.3 mmol) in methanol (30 mL) was added NaBH, (1.14 g,
30 mmol) slowly at ice bath. After stirring for 1.5 hours, water (5.0 mL) was added to quench

—— —T —
T =] 3 4 3 2 1 o PP

the reaction. After extraction with ethyl acetate (10 mL x 2), drying over anhydrous MgSQO,,
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the organic solvent was removed under reduced pressure. The residue was further purified by

silicagel column chromatography (Eluent: EtOAC/PE = 1/4) to give product CPLB1-8 (3.1 g,
83%) as a white solid. This is a known compound.® [a]p® +63.4 (c 0.96, CHCl3). *H NMR
(300 MHz, CDCls, TMS): d 3.15 (3H, ), 3.26 (3H, 5), 3.49 (1H, t, J= 6.6 Hz), 4.46 (1H, d, J =
6.0 Hz), 4.67 (1H, d, J = 6.0 HZ), 4.88-4.94 (2H, m), 5.05 (1H, d, J = 6.3 HZ), 5.11 (1H, d, J =
6.3 Hz), 7.12-7.30 (4H, m), 7.35-7.41 (2H, m), 7.59 (1H, d, J= 9.0 Hz), 7.89 (1H, d, J= 8.1
Hz), 7.90 (1H, d, J= 8.4 Hz), 7.97 (1H, s), 7.98 (1H, d, J = 9.1 H2).

Preparation of compound CPLB1-9.

_CH,OH _CH,Br
1) MsCl, EtsN, OO
OMOM  toluene/EtOAc OMOM
OO OMOM 2) LiBr, DMF, 92% OO OMOM

CPLB1-8 CPLB1-9
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3-Bromomethyl-2,2'-bis-methoxymethoxy-[1,1']binaphthalenyl CPL B1-9.

To asolution of CPLB1-8 (1.9 g, 4.7 mmol) in toluene (30 mL) and ethyl acetate (30 mL) was
added triethylamine (1.4 mL, 9.4 mmol) at ice bath, then methanesulfonyl chloride (0.45 mL,
6.0 mmol) was added slowly. After stirring for 90 minutes, the mixture was filtrated and the
organic solvent in the filtrate was removed under reduced pressure. DMF (20 mL) and LiBr
(4.3 g, 50 mmol) was added to the residue. The mixture was stirred for 12 hours, and the DMF
was removed under reduced pressure. After washing with water (10 mL), extraction with ethyl
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acetate (10 mL x 2) and evaporation, the residue was further purified by silica gel column

chromatography (Eluent: EtOAC/PE = 1/8) to give product CPLB1-9 (2.0 g, 92%) as a white
solid. Thisis a known compound.® [a]p?° +60.0 (c 0.96, CHCl3). *H NMR (300 MHz, CDCls,
TMS): d3.03 (3H, 9), 3.19 (3H, S), 4.59 (1H, d, J = 6.0 HZ), 4.69 (1H, d, J = 6.0 Hz), 4.89 (2H,
8), 5.05 (1H, d, J = 7.2 Hz), 5.11 (1H, d, J = 7.2 HZ), 7.14-7.69 (7H, m), 7.59 (1H, d, J = 9.0
Hz), 7.87 (2H, d, J = 8.4 Hz), 7.98 (1H, d, J = 9.0 HZ), 8.06 (1H, 9).

Preparation of compound CPLB1-11.

1) NaH, THF, 1 h

CH0H 5 cpLB1-9, THF, : 0
OMOM 24h, 60 °C, 90% OH  HO OO
OO P(O)Ph,  3) Trace HCI, CH3OH, P(O)Ph, HO
60 °C, 0.5 h, 90% OO

CPLB1-7 CPLB1-11
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3-[2'-(Diphenyl-phosphinoyl)-2-hydroxy-[1,1']binaphthalenyl-3-ylmethoxymethyl]-[1,1']
binaphthalenyl-2,2'-diol CPLB1-11.

To asuspension of NaH (60 mg, 2.5 mmol) in THF (10 mL) was added dropwise the solution
of CPLB1-7 (680 mg, 1.25 mmol) in THF (40 mL). After stirring for 1 hour, CPLB1-9 (582
mg, 1.25 mmol) was added. The mixture was refluxed for 20 hours, quenched with water (10
mL). After extraction with ethyl acetate (40 mL x 2) and evaporation, the crude product was
obtained as a white solid. The solid was dissolved in methanol (60 mL), and 5-10 drops
hydrochloric acid was added at 60 °C. When the starting materials disappeared, the organic
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solvent was removed under reduced pressure. The crude product was washed with water (10

mL x 2), extracted with CH,Cl, and dried over anhydrous MgSO,. After evaporation, the
residue was further purified by silicagel column chromatography (Eluent: EtOAC/PE = 1/1) to
give product CPLB1-11 (799 mg, 80%) as a white solid: [a]p?® —25.3 (¢ 1.06, CHCl3). mp:
273-275 °C. IR (KBr): n 3529, 3272 (br), 3055, 1620, 1597, 1505, 1468, 1438, 1383, 1356,
1129, 1114, 1090, 818, 749, 724, 703 cm*. *H NMR (300 MHz, CDClz, TMS): d 4.99 (1H, d, J
=12.6 Hz), 5.13 (2H, d, J = 12.6 Hz), 5.28 (1H, d, J = 12.6 Hz), 5.67 (1H, 5), 6.41 (1H, d, J =
8.4 Hz), 6.63-6.69 (2H, m), 6.76-6.81 (1H, m), 6.89 (1H, dd, J, = 84 Hz, J, = 7.2 Hz),
7.06-7.56 (19H, m), 7.73-7.91 (8H, m), 8.01 (1H, s), 8.75 (1H, 5). *P NMR (121.45 MHz,
CDCls, 85% H3PO,): d +32.44. *C NMR (CDCls, TMS, 75 MHz): d 69.0, 70.8, 113.5, 113.8,
117.9, 123.25, 123.32, 123.5, 123.9, 124.5, 124.8, 125.4, 125.6, 126.1, 126.7, 127.0, 127.3,
1275, 127.6, 127.7, 127.9, 128.0, 128.1, 128.16, 128.18, 128.3, 128.6, 128.7, 128.73, 128.9,
129.1, 129.3, 129.4, 129.6, 129.8, 123.0, 130.1, 130.2, 130.3, 130.35, 130.37, 131.0, 131.4,
132.0, 132.06, 132.10, 132.14, 133.11, 133.4, 133.5, 133.69, 133.72, 135.1, 135.2, 141.2,
141.3, 151.8, 152.1, 152.4. MS (El): m/e 500 (M*-298, 7.64), 482 (M*-500-18, 28.85), 316
(M*-482, 19.41), 298 (M*-500, 39.79), 282 (M*-316-201+1, 69.75), 281 (M*-316-201, 45.24),
252 (M*-201-316-30+1, 25.56), 239 (M*-559, 68.40), 201 (Ph,PO", 100), 77 (Ph’, 37.57).
HRMS (MALDI) for CssHa90sPNa'": requires 821.2427; Found: 821.2415.

Preparation of compound CPLB1.

o e
OH  HO HSICly/EtgN OH HO
P(O)Ph, HO toluene, 120 °C, PPh, HO
15 h, 83%

CPLB1-11 (R.R)-CPLB1
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3-(2'-Diphenylphosphanyl-2-hydroxy-[1,1']binaphthalenyl-3-ylmethoxymethyl)-[1,1']bin

aphthalenyl-2,2'-diol CPLB1.

To asolution of CPLB1-11 (799 mg, 1.0 mmol) and EtsN (0.67 mL, 5.6 mmol) in toluene (30
mL) was added HSiCl; (0.45 mL, 4.4 mmol) at 0 °C. The temperature was raised to 120 °C,
and after 12 hours, the mixture was cooled to room temperature, then diluted with CH,Cl, (100
mL). Saturated aqueous N&COs; was added to quench the reaction. After stirring for 15
minutes and extraction with water (3 x 30 mL), the organic layer was washed with agueous
hydrochloric acid (10 mL), saturated agueous NaHCO;3; (30 mL) and brine (20 mL). After
drying over anhydrous MgSO, and evaporation, the residue was further purified by silica gel

column chromatography (Eluent: EtOAC/PE = 1/1) to give product CPLB1 (650 mg, 83%) as
awhite solid: [a]p?° +32.4 (c 1.04, CHCl3). mp: 168-170 °C. IR (KBr): n 3514, 3373 (br), 3052,
2023, 1725, 1621, 1594, 1504, 1466, 1434, 1385, 1338, 1256, 1211, 1108, 1067, 817, 746, 696
cm™. *H NMR (300 MHz, CDCls;, TMS): d 4.89-5.04 (5H, m), 6.12 (1H, s), 6.29 (1H, s), 6.81
(1H, d, J = 8.1 Hz), 7.01-7.50 (23H, m), 7.79-7.94 (8H, m). *'P NMR (121.45 MHz, CDCls,
85% H3PO,): d -12.22. **C NMR (CDCls, TMS, 75 MHz): d 69.6, 70.7, 112.2, 112.4, 117.7,
119.6,119.7, 123.4, 123.6, 124.1, 124.3, 124.4, 124.6, 124.9, 125.6, 126.2, 126.2, 126.4, 126.9,
127.0, 127.2, 127.8, 128.0, 128.0, 128.1, 128.1, 128.1, 128.2, 128.2, 128.6, 128.8, 129.1, 129.2,
129.8, 130.1, 130.7, 132.9, 133.0, 133.2, 133.3, 133.4, 133.46, 133.47, 133.6, 133.7, 134.01,
134.04, 137.0, 137.2, 137.3, 137.40, 137.43, 137.6, 139.4, 139.8, 150.66, 150.69, 151.7, 152.0.
MS (MALDI): m/e 783 (M*), 781 (M*-2). HRMS (MALDI) for CssHaO4P*": requires
783.2659; Found: 783.2633.
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Preparation of chiral phosphine Lewis bases (CPLB2) bearing multiple phenol groups.

CH,0H 1) NaH, THF, 1h

99 i N0 s 6o
24 h, 60 °C, 90% OH HO
OO P(O)Ph,  3) Trace HCI,CH5OH, OO P(O)Ph, HO OO
60 °C, 0.5 h, 90%

CPLB1-7 CPLB2-1
YNy
HSICl3/EtsN OH HO
Toluene, 120 °C, PPh, HO
15h, 83%
(R,S)-CPLB2
Scheme SI-3
Preparation of compound CPLB2-1.

o
OH HO
(T

CPLB2-1




26

3-[2'-(Diphenyl-phosphinoyl)-2-hydroxy-[1,1'|binaphthalenyl-3-ylmethoxymethyl]-[1,1']
binaphthalenyl-2,2'-diol CPLB2-1.
The procedure for the preparation of CPLB1-11 was generally followed. Yield: 81%. [a]p®
—51.2 (¢ 1.08, CHClI3). mp: 180-182 °C. IR (KBr): n 3525, 3363 (br), 3058, 2926, 1622, 1597,
1505, 1437, 1386, 1345, 1276, 1169, 1150, 1113, 1071, 817, 748, 724, 703 cm™. *H NMR (300
MHz, CDCls, TMS): d 4.98 (2H, s), 5.07 (1H, d, J = 12.3 Hz), 5.18 (1H, d, J = 12.3 Hz), 6.45
(1H, 9), 6.48 (1H, s), 6.57-6.64 (2H, M), 6.74-6.79 (1H, m), 6.89-6.92 (1H, m), 7.07-7.19 (9H,
m), 7.22-7.28 (2H, m), 7.32-7.56 (8H, m), 7.63 (1H, s), 7.74-7.93 (7H, m), 8.00 (1H, s), 8.69
(1H, ). *'P NMR (121.45 MHz, CDCls, 85% HsPO,): d +32.24. *C NMR (CDCls, TMS, 75
MHZz): d 69.3, 70.4, 113.2, 114.3, 118.2, 121.8, 121.9, 123.1, 123.16, 123.21, 123.6, 124.7,
125.1, 125.3, 125.5, 126.0, 126.5, 126.7, 127.0, 127.1, 127.2, 127.3, 127.5, 127.8, 127.8, 127.9,
128.0, 128.1, 128.2, 128.3, 128.5, 128.8, 128.9, 129.1, 129.3, 129.4, 129.6, 129.7, 129.8, 130.1,
130.15, 130.22, 130.3, 130.6, 131.7, 131.8, 131.9, 133.1, 133.2, 133.3, 133.7, 133.8, 134.9,
135.0, 140.9, 141.1, 151.7, 151.9, 152.6. MS (MALDI): m/e 799.3 (M*+1). HRMS (MALDI)
for CsqHz0OsPNa'™: requires 821.2427; Found: 821.2417.

Preparation of compound CPLB2.

OH HO
O™

(R,S)-CPLB2
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3-(2'-Diphenylphosphanyl-2-hydroxy-[1,1']binaphthalenyl-3-ylmethoxymethyl)-[1,1']bin
aphthalenyl-2,2'-diol CPLB2.

The procedure for the preparation of CPL B1 was generally followed. Yield: 83%. [a]p?° —20.0
(c 0.99, CHCI3). mp: 180-183 °C. IR (KBr): n 3519, 3383 (br), 3053, 2922, 2852, 1621, 1596,
1504, 1465, 1435, 1385, 1340, 1258, 1211, 1108, 1068, 1025, 817, 746, 696 cm™. 'H NMR
(300 MHz, CDClz, TMS): d 4.93 (2H, s), 4.97 (2H, s), 5.03 (1H, S), 6.14 (1H, S), 6.24 (1H, 9),
6.79 (1H, d, J = 8.4 Hz), 6.99-7.41 (23H, m), 7.78-7.93 (8H, m). *P NMR (121.45 MHz,
CDCls, 85% H3POy): d -12.12. **C NMR (CDCls, TMS, 75 MHz): d 69.6, 70.7, 112.1, 112.4,
117.6, 119.6, 119.7, 123.4, 123.6, 124.1, 124.2, 124.3, 124.5, 124.9, 125.5, 126.2, 126.3, 126.7,
126.8, 126.9, 127.3, 127.8, 127.9, 128.0, 128.1, 128.16, 128.21, 128.5, 128.7, 129.1, 129.2,
130.0, 130.1, 130.6, 132.8, 132.9, 133.2, 133.3, 133.38, 133.44, 133.5, 133.6, 133.7, 134.0,
134.1, 137.0, 137.1, 137.2, 137.3, 137.4, 137.6, 139.4, 139.9, 150.7, 150.8, 151.8, 152.1. MS
(MALDI): m/e 821.4 (M*+23), 783.5 (M*), 782.5 (M*-1), 781.5 (M*-2). HRMS (MALDI) for
CsaHa004P™: requires 783.2659; Found: 783.2656.
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Preparation of chiral phosphine Lewis bases CPLB3.

CH,OH CHZBr 1) NaH, THF,
OMOM OMOM _rtih OMOM OMO
2) THF, 60 °C,
OMOM OMOM ) OMOM MOMO
90%

CPLB1-8 CPLB1-9 CPLB3-1

_ TraceHCl O OH HO O TH0, pyridine O oTf TfO O
CH3OH, 60 OC OH HO " CHCly, it OTf TiO
0.5 h, 90% 12 h, 85%

CPLB3-2 CPLB3 3

1) Ph,P(O)H,

Pd(OAc),/dppb,

i-Pr,NEt, DMSO, OO O O o O O

120°C, OH HO HSICly/PPhs_ OH HO

o)
2) ag. NaOH, PPh, th Toluene, PPh,Ph,P
CH3OH/dioxane, 100 °c, 20

r.t., 24 h,50% h. 53%
(R,R)-CPLB3
Scheme SI-4
Preparation of compound CPLB3-1.
OMOM MOMO
OMOM MOMO

CPLB3-1
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2-(methoxymethoxy)-3-(((3-(methoxymethoxy)-4-(2-(methoxymethoxy)naphthalen-1-yl)
naphthalen-2-yl)methoxy)methyl)-1-(2-(methoxymethoxy)naphthalen-1-yl)naphthalene
CPLB3-1.

The procedure for the preparation of CPLB1-11 was generally followed. This is a known
compound.” *H NMR (300 MHz, CDCls, TMS): d 2.86 (6H, s), 3.16 (6H, ), 4.58 (2H, d, J =
5.4 Hz), 4.70 (2H, d, J=5.4 Hz), 5.00 (2H, d, J = 6.9 Hz), 5.12 (2H, d, J = 6.9 HZ), 5.10 (4H, 9),
7.18-7.24 (8H, m), 7.33-7.40 (4H, m), 7.59 (2H, d, J = 9.0 Hz), 7.87 (2H, d, J = 7.8 Hz), 7.92
(2H, d, J= 8.1 Hz), 7.97 (2H, d, J= 9.0 Hz), 8.21 (2H, 9).

Preparation of compound CPLB3-2.

O
OH HO
(T

CPLB3-2
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3,3"-(oxydimethylene)-di-1,1'-bi-2-naphthol CPLB3-2.

The procedure for the preparation of CPL B1-11 was generally followed. [a]p* +60.6 (c 1.07,
CHCIs). This is a known compound.* *H NMR (300 MHz, CDCls, TMS): d 5.04 (4H, s, br),
6.34 (2H, 9), 7.09 (2H, d, J = 8.7 Hz), 7.12 (2H, d, = 9.3 HZ), 7.20 (2H, dd, J1 = 7.2 Hz, J, =
1.8 Hz), 724-7.38 (8H, m), 7.84 (2H, d, J = 7.8 Hz), 7.86 (2H, d, J = 7.2 Hz), 7.91 (1H, d, J =

9.0 Hz), 7.97 (2H, s).
Preparation of compound CPLB3-3.

O OH HO O TfZO pyridine

OH HO CH2C|2 r.t.,
12 h, 85%

CPLB3-2

oTf TfO

oTf Tfo

CPLB3-3
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Trifluoromethanesulfonic acid 3'-(2,2'-bis-trifluoromethanesulfonyloxy-[1,1']

binaphthalenyl-3-ylmethoxymethyl)-2'-trifluor omethanesulfonyloxy-[1,1'|binaphthaleny
[-2-yl ester CPLB3-3.

The procedure for the preparation of CPL B1-4 was generally followed. [a]p?° —143.0 (c 1.08,
CHCIy). IR (KBr): n 3066 1595, 1510, 1418, 1361, 1217, 1137, 940, 890, 822, 751 cm™. *H
NMR (300 MHz, CDCls, TMS): d 5.08 (4H, s), 7.18 (2H, d, J = 8.7 Hz), 7.35-7.46 (6H, m),
7.56-7.64 (6H, m), 8.02 (4H, d, J = 8.4 Hz), 8.15 (2H, d, J = 9.3 Hz), 8.38 (2H, 5). °F NMR
(282 MHz, CDCls, CFCls): d =75.1 (6F, s), -74.4 (6F, s). *C NMR (CDCl3, TMS, 75 MHz): d
67.9, 118.0 (d, Jor = 318.9 Hz), 118.4 (d, Jor = 317.7 HZ), 119.3, 123.7, 124.7, 126.7, 127.1,
127.3,127.6, 127.8, 128.0, 128.2, 128.4, 129.4, 131.7, 132.1, 132.3, 132.5, 132.8, 133.6, 143.4,
145.5. MS (ESI): m/e 1160 (M*+18). Anal. Calcd. for CseH26F1204Ss: requires C, 48.34; H,
2.29%; Found: C, 48.04; H, 2.40%.

Preparation of compound CPLB3-4.

1) Ph,P(O)H,
O , o Pd(OAc),/dppb,
C' OC] i-Pro,NEt, DMSO,
OTf TfO 120°cC, OO OH HO OO
G0 2. (s
CH3;OH/dioxane,

r.t., 24 h, 50%
CPLB3-3 CPLB3-4




o f‘\.o.ﬂ"\-\. -
4 g
Cr™ ™1
| v

- _lul_ P P | -

9 3 ¥ B & 4 3 2 1 FPM

1-(2-(diphenylphosphoryl)naphthalen-1-yl)-3-(((4-(2-(diphenylphosphor yl)naphthalen-1-
yl)-3-hydroxynaphthalen-2-yl)methoxy)methyl)naphthalen-2-ol CPL B3-4.

The procedure for the preparation of CPLB1-5 was generally followed. [a]p* —37.8 (c 0.86,
CHCI3). IR (KBr): n 3360 (br), 3055, 2924, 2853, 1624, 1590, 1533, 1503, 1438, 1383, 1354,
1311, 1237, 1152, 1115, 1091, 817, 747, 724, 702 cm™. *H NMR (300 MHz, CDCl3, TMS): d
5.14 (4H, d, J = 11.4 Hz), 6.49 (2H, d, J = 8.4 Hz), 6.74-6.84 (6H, m), 6.92 (2H, t, J = 7.0 Hz),
7.11 (2H,t, J = 7.5 Hz), 7.18-7.32 (8H, m), 7.38-7.55 (12H, m), 7.77-7.94 (10H, m), 8.92 (2H,
s). *'P NMR (121.45 MHz, CDCls, 85% H3PO,): d 31.75. *C NMR (CDCls, TMS, 75 MHz): d
69.0, 122.6, 122.7, 123.2, 125.0, 125.5, 127.0, 127.2, 127.3, 127.4, 127.5, 127.7, 127.8, 127.9,
128.1, 128.2, 128.3, 128.35, 128.41, 128.5, 128.6, 129.7, 129.8, 129.9, 130.1, 131.0, 131.1,
1315, 131.7, 131.8, 131.86, 131.93, 132.9, 133.2, 133.4, 134.9, 135.0, 141.2, 141.3, 151.6.
MS (MALDI): nmve 1006 (M*+23), 1023 (M*+39+1). HRMS (MALDI) for CesHaOsP5™:

requires 983.3049; Found: 983.3050.
U T o ™ Wl
HSICl/PPh, OH  HO
Toluene, 100 °C, 20 h, OO PPh, Ph,P
53%

CPLB3-4 (R,R)-CPLB3

Preparation of compound CPLB3.




33

4 ES B AR RARA N RARARG RN EI%2 a0t e NE SR AREEEEESE 3

2

| SR
I Q,L;[;:. Wil
2 18 | m”.; ™ -\.:;I
e L EE . = P

1ma AET

_1_u_.‘u_l. Y |
; . e i CotE TR =D i
5 & 7 & 3 1 3 z 1 a PPM

1-(2-(diphenylphosphino)naphthalen-1-yl)-3-(((4-(2-(diphenylphosphino)naphthalen-1-yl
)-3-hydr oxynaphthalen-2-yl)methoxy)methyl)naphthalen-2-ol CPLB3.

The procedure for the preparation of CPLB1 was generally followed. 'H NMR (300 MHz,
CDCls, TMS): d 4.87 (4H, d, J = 12.3 Hz), 5.56 (2H, ), 6.85 (2H, d, J = 8.7 HZ), 7.06-7.18 (6H,
m), 7.20-7.33 (22H, m), 7.44 (2H, dd, J; = 8.4 Hz, J, = 2.0 Hz), 7.48-7.53 (2H, m), 7.80 (2H, 9),
7.81 (2H, d, J=6.6 Hz), 7.91 (2H, d, J = 8.1 Hz), 7.93 (2H, d, J = 8.4 HZ). *'P NMR (121.45
MHz, CDCls, 85% HsPO,): d -12.27. *C NMR (CDCls, TMS, 75 MHz): d 54.9, 56.0, 118.4,
118.5,122.6, 124.2, 152.1, 125.7, 126.2, 126.5, 126.9, 127.5, 127.7, 127.9, 128.0, 128.1, 128.2,
128.2, 128.3, 130.4, 130.9, 132.5, 132.7, 132.9, 133.00, 133.04, 133.5, 135.7, 135.9, 137.1,
137.3,138.1, 138.3, 141.5, 142.0, 150.6. MS (MALDI): m/e 983 (M*+1). HRMS (MALDI) for
CesHa903P; ™ requires 951.3152; Found: 951.3137.
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Preparation of chiral phosphine Lewis bases CPLBA4.

CHon CHZOH

OMOM Trace HCl HSICIz/EtsN

pph2 CHgOH, 60 "CHZOH, 60°C, PPh2 Toluene, 120 °C,
0.5 h, 90% 15 h, 57%

CH,OH
PPh,

CPLB1-7 CPLB4-1 CPLB4
Scheme SI-5
Preparation of compound CPLB4-1.
CH,OH
1)
Q
e
CPLB4-1
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2'-(Diphenyl-phosphinoyl)-3-hydroxymethyl-[1,1']binaphthalenyl-2-ol CPL B4-1.

The procedure for the preparation of CPL B1-11 was generally followed. *H NMR (300 MHz,
CDCls, TMS): d 3.75 (1H, m), 4.96 (2H, d, J = 12.9 Hz), 6.42 (1H, d, J = 8.7 Hz), 6.68-6.75
(2H, m), 6.78-6.84 (1H, m), 6.86-6.94 (1H, m), 7.09-7.24 (5H, m), 7.38 (1H, dd, J; = 12.0 Hz,
J, = 7.8 H2), 7.47-7.60 (6H, m), 7.86-7.94 (4H, m), 9.35 (1H, ). *'P NMR (121.45 MHz,

CDCls, 85% H3PO,): d +32.69.
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Preparation of compound CPLBA4.

CH,OH
9
™

CPLB4
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2'-Diphenylphosphanyl-3-hydroxymethyl-[1,1']binaphthalenyl-2-ol CPL B4.
The procedure for the preparation of CPLB1 was generally followed. mp: 222-225 °C. IR
(KBr): n 3279 (br), 3051, 1633, 1583, 1504, 1479, 1434, 1390, 1352, 1256, 1203, 1104, 1045,
1025, 939, 817, 743, 696 cm™. 'H NMR (300 MHz, CDCls, TMS): d 2.18 (1H, t, J = 6.6 Hz,
OH), 4.87 (2H, m), 5.48 (1H, s), 6.86 (1H, d, J = 8.4 Hz) 7.05-7.12 (3H, m), 7.16-7.32 (11H,
m), 7.44 (1H, dd, J; = 8.4 Hz, J, = 2.4 Hz), 7.48-7.53 (1H, m), 7.81 (1H, s), 7.82 (1H, d, J=5.1
Hz), 7.91 (1H, d, J = 8.1 Hz), 7.93 (1H, d, J = 9.0 HZ). *P NMR (121.45 MHz, CDCls, 85%
HsPO,): d -12.24. MS (El): m/e 485 (M*+1, 30.91), 484 (M", 89.02), 483 (M*-1, 30.26), 467
(M*-17, 70.73), 377 (M*-107, 44.11), 298 (M*-186, 90.24), 282 (M*-202, 97.95), 281 (M*-203,
68.73), 265 (M*-219, 59.19), 252 (M*-232, 46.47), 233 (M*-251, 100), 202 (Ph,PO"+1, 50.05),
183 (M*-301, 48.79), 77 (Ph', 11.29). HRMS (MALDI) for CssH2s0.P**: requires 485.1644;
Found: 485.1665.
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Preparation of chiral phosphine Lewis bases CPLB6.

CHO CH,0H
T e, 222, OO0 99
OCH3z  THF,5h,r.t. OCH3  NaBH, OCHjs
OCH; 2) DMF, 0°C, OCH; THF, rt, OCHj,
60% 8 h, 92%

CPLB6-1 CPLB6-2 CPLB6-3
H,B
CH,Br 1) CPLB1-7, NaH, OO o
BBrs, CH2Cly, OCH;  THF,1h OMOM H.co
90% OCH3 2) THF, 24 h, P(O)Pha H CO
60 °C, 90%
CPLB6-4 CPLB6-5
1) Trace HC, CHzOH, 0 OO
60 °C, 0.5 h, 90% OH H;CO
2) HSICl3/Et3N, Toluene, PPh, H3CO
120 °C, 15 h, 83%
(R,R)-CPLB6
Scheme SI-6

Preparation of compound CPLB6-4.

CHzBr
e,
e

CPLB6-4
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3-Bromomethyl-2,2'-dimethoxy-[1,1']binaphthalenyl CPL B6-4.
To asolution of CPLB6-3 (69 mg, 0.2 mmol) in CH,Cl» (3.0 mL) was added PBr; (28 ni_, 0.3

mmol). The mixture was stirred for 1 hour at room temperature. Water (2.0 mL) was added to

L)
o

FPI

guench the reaction. After extraction with CH,Cl, (5.0 mL x 2), the organic layer was removed
under reduced pressured and the residue was further purified by slica gel column
chromatography (Eluent: EtOAC/PE = 1/20) to give product CPLB6-4 (67 mg, 83%) as a
white solid. [a]p?° +56.1 (c 1.0, CHCls). mp: 162-164 °C. IR (KBr): n 2924, 2854, 1735, 1690,
1620, 1591, 1497, 1461, 1433, 1357, 1265, 1249, 1221, 1190, 1079, 804, 756 cm™. *H NMR
(300 MHz, CDCls, TMS): d 3.43 (3H, s), 3.80 (3H, s), 4.83 (2H, s), 7.10-7.14 (2H, m),
7.19-7.28 (2H, m), 7.30-7.40 (2H, m), 7.46 (1H, d, J = 9.0 Hz), 7.86 (2H, m), 8.01 (2H, m). *C
NMR (CDCl3, TMS, 75 MH2): d 31.9, 56.5, 61.0, 113.5, 118.7, 118.9, 123.7, 125.0, 125.1,
125.4,126.7, 126.8, 127.9, 128.0, 129.0, 130.1, 130.4, 130.7, 131.1, 133.9, 134.4, 154.6, 154.9.
MS (El): /e 408 (M*+2, 61.27), 406 (M*, 74.62), 327 (M*-79, 100), 296 (M*-110, 69.24), 282
(M*-124, 35.08), 252 (M*-154, 36.26), 239 (M*-167, 40.10), 145 (M*-261, 64.99), 126
(M*-280, 38.85), 70 (M*-336, 33.96), 45 (M*-361, 42.73). Anal. Calcd. for CxH;503: requires
C, 67.82; H, 4.70%; Found: C, 67.49; H, 4.63%.
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Preparation of compound CPLB6-5.
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3-(2,2'-Dimethoxy-[1,1']binaphthalenyl-3-ylmethoxymethyl)-2'-(diphenyl-phosphinoyl)-2
-methoxylmethyl[1,1']binaphthalenyl-2-ol CPL B6-5.

The procedure for the preparation of CPL B1-11 was generally followed. A white solid. Yield:
55%. [a]p® +16.0 (c 1.0, CHCls). mp: 162-164 °C. IR (KBr): n 3055, 2925, 2853, 1722, 1677,
1622, 1593, 1503, 1462, 1436, 1357, 1266, 1115, 970, 915, 890 cm™. *H NMR (300 MHz,
CDCls, TMS): d 2.77 (3H, s), 3.40 (3H, 5), 3.77 (3H, 9), 4.44 (1H, d, J = 5.1 HZ), 4.66 (2H, m),
4.84 (1H, d, J=12.6 Hz), 4.92 (2H, s), 6.77 (1H, d, J = 15.6 HZ), 6.89-7.40 (22H, m), 7.61 (1H,
d, J=5.1Hz), 7.78-8.07 (7H, m), 8.07 (1H, s). **P NMR (121.45 MHz, CDCls, 85% H3PO,): d
29.90. *C NMR (CDCls, TMS, 75 MHz): 56.5, 60.9, 61.8, 68.6, 71.0, 71.6, 98.7, 113.5, 114.0,
119.0, 123.6, 124.6, 124.65, 124.70, 125.2, 125.3, 125.8, 126.0, 126.3, 126.4, 126.6, 126.9,
127.5, 127.6, 127.8, 127.9, 128.0, 128.5, 128.96, 129.04, 129.2, 129.7, 129.8, 130.1, 130.3,
130.6, 131.0, 131.2, 131.5, 131.6, 132.5, 133.1, 133.3, 133.5, 133.6, 133.7, 133.9, 134.0, 1344,
139.2, 139.8, 139.9, 151.7, 154.5, 154.9. MS (ESI): m/e 893.3 (M*+23). HRMS (MALDI) for
CsgH47POsNa™: requires 893.3003; Found: 893.3004.

1]
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Preparation of compound CPLB6.
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3-(2,2'-Dimethoxy-[1,1']binaphthalenyl-3-ylmethoxymethyl)-2'-diphenylphosphanyl-[1,1
'|binaphthalenyl-2-ol CPL B6.

The procedure for the preparation of CPLB1 was generally followed. A white solid. yield:
87%. [a]p”™ +10.2 (c 0.55, CHCI3). mp: 138-140 °C. IR (KBr): n 3369, 3054,2925, 2850, 1623,
1593, 1508, 1460, 1434, 1357, 1265, 1248, 1109, 1108, 1049, 1005, 893 cm™. *H NMR (300
MHz, CDCls, TMS): d 3.30 (3H, s), 3.75 (3H, s), 4.88 (2H, s), 4.99 (1H, d, J = 12.6 Hz), 5.08
(1H, d, J = 12.6 Hz), 6.87 (2H, m), 7.01-7.28 (17H, m), 7.35 (2H, m), 7.45 (3H, m), 7.77-7.91
(6H, m), 8.07 (2H, m). 3P NMR (121.45 MHz, CDCls, 85% HsPO,): d -12.02. *C NMR
(CDCls, TMS, 75 MHz): 56.4, 60.9, 68.6, 71.0, 113.4, 118.9, 119.8, 123.3, 123.6, 124.7,
124.72, 125.0, 125.2, 125.3, 126.2, 126.5, 126.5, 126.9, 126.8, 127.7, 127.9, 128.0, 128.05,
128.08, 128.1, 128.3, 128.9, 129.1, 129.8, 130.3, 130.5, 132.9, 133.0, 133.1, 133.3, 133.4,
133.6, 133.86, 133.93, 134.1, 136.7, 136.9, 137.5, 137.7, 137.8, 138.0, 140.6, 141.0, 151.31,
151.33, 154.7, 154.8. MS (ESI): m/e 811 (M*+1). HRMS (MALDI) for CsgHasPO,4™: requires
811.2971; Found: 811.2935.
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Typical reaction procedure for CPLB catalyzed aza-BaylisHillman reaction of

N-sulfonated I mineswith MVK.

A 10 mL Schlenk tube containing N-(benzylidene)-4-chlorobenzenesulfonamide 1e (0.5 mmol)
3-(2'-diphenyl phosphanyl-2-hydroxy-[ 1,1']binaphthal enyl-3-ylmethoxymethyl)-[ 1,1 binaphth

alenyl-2,2-diol CPL B1 (0.05 mmol) was degassed and the reaction vessel was protected under
argon atmosphere. Then, THF (1.0 mL) was added. After the reaction mixture was cooled to

-30 °C, methyl vinyl ketone (MVK) (1.5 mmol) was added into the Schlenk tube. The reaction
mixture was stirred at -20 °C for 24-48 hours. The solvent was removed under reduced

pressure and the residue was purified by flash column chromatography (SO, eluent:

EtOAc/Petroleum ether = 1/5) to yield the corresponding aza-Baylis-Hillman adduct as a
colorless solid, which was immediately subjected to the chiral HPLC for the analysis of the
achieved enantiomeric excess. For microanalysis, all these products were recrystallized from

acetone and n-hexane.

nZ

TsH O
O CPLB1 (10 mol%)

Ar—CH=NTs + \)k Ar/WﬁK

THF, -20 °C

la-m 2a-m

a: Ar = CgHs, b: Ar = p-EtCgHy, c: Ar = p-MeOCgH,, d: Ar = p-FCgHy, e: Ar = p-CICgHy,, f: Ar
= p-BrCgHy, g: Ar = 0-CICgHy,, h: Ar = m-CICgHyg,i: Ar = p-NO,CgHy, j: Ar = 0-NO,CgHy, k: Ar
= mM-NO,CgHy, I: Ar = trans-CgH5-CH=CH, R = MeC¢H,4SO,, m: R = MeSO,, Ar = p-CICgH,.

TsHN O

2a

4-M ethyl-N-(2-methylene-3-oxo-1-phenylbutyl)benzenesulfonamide 2a: a colorless solid,
yield: 97%. *H NMR (CDCls, TMS, 300 MHz): d 2.16 (3H, s, Me), 2.42 (3H, s, Me), 5.26 (1H,
d, J=8.6 Hz), 5.61 (1H, d, J= 8.6 Hz), 6.10 (1H, 5), 6.11 (1H, s), 7.11 (2H, m, Ar), 7.20-7.27
(5H, m, Ar), 7.66 (2H, d, J = 8.1 Hz, Ar). HPLC: AD column; | = 254 nm; eluent:
Hexane/lsopropanol = 80/20; Flow rate: 0.7 mL/min; tmgor = 17.14 min, tminer = 18.80 min;
ee% = 92%.

TsHN O

CoHs
2b
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N-[1-(4-Ethylphenyl)-2-methylene-3-oxobutyl]-4-methylbenzenesulfonamide  2b: a
colorless solid, yield: 94%. 'H NMR (CDCls, TMS, 300 MHz): d 1.23 (3H, t, J = 7.6 Hz, Me),
2.15 (3H, s, Me), 2.39 (3H, s, Me), 2.54 (2H, g, J = 7.6 Hz, CH5), 5.20 (1H, d, J = 6.1 Hz, NH),
5.51 (1H, d, J = 8.4 Hz, CH), 6.09 (2H, s), 6.97 (2H, d, J = 6.1 Hz, Ar), 6.98 (2H, J = 6.1 Hz,
Ar), 7.21 (2H, d, J = 8.4 Hz, Ar), 7.63 (2H, d, J = 8.4 Hz). HPLC: TBB column; | =254 nm;
eluent: Hexane/l sopropanol = 80/20; Flow rate: 0.7 mL/min; tminor = 10.84 Min; tmgor = 11.52
min, ee% = 96%.

TsHN O

HzCO
2c

N-[1-(4-M ethoxyphenyl)-2-methylene-3-oxobutyl]-4-methylbenzenesulfonamide 2c: a
colorless solid, yield: 70%."H NMR (CDCls, TMS, 300 MHZ): d 2.17 (3H, s, Me), 2.41 (3H, s,
Me), 3.74 (3H, s, Me), 5.21 (1H, d, J = 8.3 Hz, NH), 5.49 (1H, d, J = 8.3 Hz, CH), 6.10 (2H, 9),
6.73 (2H, d, J= 6.8 Hz, Ar), 6.99 (2H, d, J= 6.8 Hz, Ar), 7.25 (2H, d, J = 9.3 Hz, Ar), 7.65 (2H,
d, J = 9.3 Hz, Ar). HPLC: TBB column; | =220 nm; eluent: Hexane/lsopropanol/TBME =
75/5/20; Flow rate: 0.7 mL/min; tminor = 11.83 MiN; tmgjor = 12.67 min, ee% = 95%.

TsHN O

2d
N-[1-(4-Fluor ophenyl)-2-methylene-3-oxobutyl]-4-methylbenzenesulfonamide 2d: a
colorless solid, yield: 83%. *H NMR (CDCls, TMS, 300 MHz): d 2.15 (3H, s, Me), 2.41 (3H, s,
Me), 5.24 (1H, d, J= 8.7 Hz), 5.75 (1H, d, J = 8.7 Hz), 6.07 (1H, s), 6.09 (1H, ), 6.84-6.9 (2H,
dd, J,= 9.0 Hz, J, = 8.6 Hz), 7.04-7.09 (2H, dd, J; = 8.6 Hz, J, = 5.2 HZ), 7.23 (2H, d, J=8.1
Hz), 7.63 (2H, J = 8.1 Hz). HPLC: AD column; | = 254 nm; eluent: Hexane/lsopropanol =
70/30; Flow rate: 0.7 mL/min; tmgor = 13.15 min, tminor = 14.26 mMin; ee% = 96%.

TsHN O

Cl
2e
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N-[1-(4-Chlor ophenyl)-2-methylene-3-oxobutyl]-4-methylbenzenesulfonamide 2e: a

colorless solid, yield: 94%. *H NMR (CDCls, TMS, 300 MHz): d 2.11 (3H, s, Me), 2.38 (3H, s,
Me), 5.24 (1H, d, J = 9.1 Hz, NH), 5.99 (1H, d, J = 9.1 Hz, CH), 6.03 (1H, ), 6.06 (1H, S)),
7.01(2H, d, J=8.6 Hz, Ar), 7.12 (2H, d, J= 8.6 Hz, Ar), 7.19 (2H, d, J = 8.1 Hz, Ar), 7.59 (2H,
d, J=8.1 Hz, Ar). HPLC: AS column; | =254 nm; eluent: Hexane/lsopropanol = 65/35; Flow
rate: 0.7 mL/min; tmgor = 24.437 min, tminer = 32.41 min; ee% = 96%.

TsHN O

Br
2f

N-[1-(4-Bromophenyl)-2-methylene-3-oxobutyl]-4-methylbenzenesulfonamide  2f: a
colorless solid, yield: 85%. *H NMR (CDCls, TMS, 300 MHz): d 2.15 (3H, s, Me), 2.41 (3H, s,
Me), 5.19 (1H, d, J= 9.1 HZ), 5.71 (1H, d, J = 9.1 HZ), 6.06 (1H, s), 6.09 (1H, 5), 6.98 (2H, d, J
= 7.8 Hz), 7.26 (2H, d, J = 8.0 Hz), 7.31 (2H, dd, J,= 7.8 Hz, J,= 2.0 Hz), 7.62 (2H, J= 8.0
Hz). HPLC: AD column; | = 254 nm; eluent: Hexane/lsopropanol = 80/20; Flow rate: 0.7
mL/min; tmgor = 23.16 MiN, tminor = 25.65 min; ee% = 95%.

TsHN O

cl
29

N-[2-Acetyl-1-(2-chloro-phenyl)-allyl]-4-methylbenzenesulfonamide 2g: a colorless solid,
yield: 97%. *H NMR (CDCls, TMS, 300 MHz): d 2.21 (3H, s, Me), 2.37 (3H, s, Me), 5.68 (1H,
d, J=8.6 Hz), 5.78 (1H, d, J = 8.6 Hz), 6.16 (1H, 3), 6.17 (1H, s,), 7.06-7.15 (2H, m, Ar), 7.20
(2H, d, J = 8.4 Hz, Ar), 7.21-7.24 (1H, m, Ar), 7.30-7.33 (1H, m, Ar), 7.63 (2H, d, J = 8.4 Hz,
Ar). HPLC: AD column; | = 254 nm; eluent: Hexane/lsopropanol = 80/20; Flow rate: 0.7
ML/Min; tmgor = 22.13 MiN, tminor = 24.46 min; ee% = 92%.

TsHN O

Cl
2h

N-[1-(3-Chlor ophenyl)-2-methylene-3-oxobutyl]-4-methylbenzenesulfonamide  2h: a
colorless solid, yield: 87%. *H NMR (CDCls, TMS, 300 MHz): d 2.16 (3H, s, Me), 2.41 (3H, s,
Me), 5.20 (1H, d, J=9.0 Hz), 5.69 (1H, d, J= 9.0 Hz), 6.08 (1H, ), 6.12 (1H, ), 7.0-7.03 (2H,
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m), 7.13-7.15 (2H, m), 7.24 (2H, d, J = 8.2 Hz), 7.63 (2H, J = 8.2 Hz). HPLC: AD column; |

254 nm; eluent: Hexane/l sopropanol = 70/30; Flow rate: 0.7 mL/min; tmgor = 17.65 min, tminor
20.81 min; ee% = 94%.

TsHN O

NO;
2i

4-M ethyl-N-[2-methylene-1-(4-nitr ophenyl)-3-oxobutyl]benzenesulfonamide 2 a
colorless solid, yield: 93%. *H NMR (CDCls, TMS, 300 MHz): d 2.15 (3H, s, M€), 2.44 (3H, s,
Me), 5.32 (1H, d, J = 9.4 Hz), 5.94 (1H, d, J = 9.4 HZ), 6.08 (1H, s), 6.14 (1H, 5), 7.25 (2H, d, J
= 8.3 Hz, Ar), 7.34 (2H, d, J = 8.7 Hz, Ar), 7.65 (2H, d, J = 8.3 Hz, Ar), 8.07 (2H, d, J =87
Hz). HPLC: OJ column; | = 254 nm; eluent: Hexane/lsopropanol = 60/40; Flow rate: 0.7
mL/min; tmgor = 13.15 min, tyinor = 14.26 min; ee% = 93%.

TsHN O

sae

2
2]
N-[2-Acetyl-1-(2-nitro-phenyl)-allyl]-4-methylbenzenesulfonamide 2j: ayellow solid, yield:
85%. 'H NMR (CDCls, TMS, 300 MHz): d 2.17 (3H, s, Me), 2.40 (3H, s, Me), 5.91 (1H, d, J =
9.0 Hz), 5.96 (1H, s), 5.97 (1H, d, J=9.0 HZ2), 6.08 (1H, ), 7.23 (2H, d, J = 8.1 Hz, Ar), 7.36
(1H, ddd, J; = 7.8 Hz, J, = 7.5 Hz, J3 = 1.5 Hz, Ar), 7.50 (1H, ddd, J: = 7.8 Hz, J, = 7.5 Hz, J;
=1.2Hz, Ar), 7.64 (1H, dd, J; = 7.8 Hz, J, = 1.2 Hz, Ar), 7.68 (2H, d, J = 8.1 Hz, Ar), 7.75 (1H,
dd, J, =7.8Hz, J, = 1.2 Hz, Ar). HPLC: AS column; | =254 nm; eluent: Hexane/lsopropanol

= 60/40; Flow rate: 0.7 mL/min; tmgor = 30.88 mMin, tminor = 78.03 min; ee% = 90%.

TsHN O

NO
2 2k

4-M ethyl-N-[2-methylene-1-(3-nitr ophenyl)-3-oxobutyl]benzenesulfonamide  2k: a
colorless solid, yield: 89%. *H NMR (CDCls, TMS, 300 MHz): d 2.18 (3H, s, Me), 2.41 (3H, s,
Me), 5.32 (1H, d, J = 9.4 Hz), 5.89 (1H, d, J = 9.4 HZ), 6.12 (1H, s), 6.18 (1H, 5), 7.25 (2H, d, J
=8.6 Hz), 7.44 (1H, dd, J,= 8.2 Hz, J,= 7.8 HZ), 7.61 (1H, d, J= 7.8 HZ), 7.65 (2H, d, = 8.6
Hz), 7.89 (1H, s), 8.05 (1H, d, J = 8.2 Hz). HPLC: AD column; | = 254 nm; eluent:
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Hexane/l sopropanol = 80/20; Flow rate: 0.7 mL/min; tmgor = 23.60 min, tminor = 29.04 min;

ee% = 96%.

TsHN O
MJ\
2|
N-[2-Acetyl-1-styryl-allyl]-4-methylbenzenesulfonamide 2I: a colorless solid, yield:
97%.*H NMR (CDCls, TMS, 300 MHz): d 2.19 (3H, s, Me), 2.33 (3H, s, Me), 4.76 (1H, dd, J;
= 6.9 Hz, J,= 9.6 Hz, CH), 5.61 (1H, d, J = 9.6Hz, NH), 5.98 (1H, s), 5.99 (1H, dd, J; = 6.9 Hz,
J, = 15.9 Hz), 6.00 (1H, s), 6.28 (1H, d, J = 15.9 Hz), 7.14-7.28 (7TH, m, Ar), 7.69 (2H, d, J =
8.1 Hz, Ar). HPLC: AD column; | =254 nm; eluent: Hexane/l sopropanol = 80/20; Flow rate:
0.7 mL/min; tmgor = 23.30 MiN, tminor = 26.88 min; ee% = 90%.

MsHN )

Cl
2m

N-[2-Acetyl-1-(4-chloro-phenyl)-allyl]-methanesulfonamide 2m: a colorless solid, yield:
92%. *H NMR (CDCls, TMS, 300 MHz): d 2.34 (3H, s, Me), 2.88 (3H, s, Me), 5.41 (1H, d, J =
9.0 Hz), 5.64 (1H, d, J = 9.0 Hz), 6.18 (1H, s), 6.29 (1H, S), 7.25-7.34 (4H, m, Ar). HPLC: OD
column; | = 254 nm; eluent: Hexane/lsopropanol = 85/15; Flow rate: 0.7 mL/min; tminor =
24.03 min, tmgor = 25.54 min; ee% = 91%.

Typical reaction procedure for CPLB catalyzed aza-Morita-Baylis-Hillman reaction of
N-Sulfonated Imineswith Acrolein or EVK.

0
A CHNT \/OK CPLB1 (10 mol%) TSHI\/LYLC
r-CH=NTs + Ar H
R THF 2
la-g 3a-g

a: Ar = p-FCgHy, b: Ar = m-FCgHy,c: Ar = m-CICgHy,, d: Ar = p-BrCgH,, R = CoHs;
e: Ar = p-BrCgHy, f: Ar = p-FCgHy, g: Ar = p-CICgH,, R =H.

A 10 mL Schlenk tube contained with N-(benzylidene)-4-chlorobenzenesulfonamide 1g (0.5
mmol) and 3-(2'-diphenyl phosphanyl-2-hydroxy-[ 1,11 binaphthal enyl-3-yIlmethoxy
methyl)-[1,1'] binaphthalenyl-2,2'-diol CPLB1 (0.05 mmol) was degassed and the reaction
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vessel was protected under argon atmosphere. Then, THF (1.0 mL) and acrolein (1.0 mmol)

was added into the Schlenk tube at room temperature. The reaction was monitored by TLC,
when the imine disappeared, the solvent was removed under reduced pressure and the residue
was purified by a flash chromatography (SiO,, EtOAc-Petroleum ether = 1/5) to yield the
product as a colorless solid, which was immediately subjected to the chiral HPLC for the
analysis of the achieved enantiomeric excess. For microanalysis, al these products were
recrystallized from acetone and n-hexane.

TsHN O
F
3a

4-M ethyl-N-[1-(4-fluor ophenyl)-2-methylene-3-oxo-pentyl]benzenesulfonamide 3a: a
colorless solid, yield: 86%. 'H NMR (CDCls, TMS, 300 MHz): d 0.95 (3H, t, J = 7.2 Hz, Me),
2.43 (3H, s, Me), 2.44-2.62 (2H, m, CH,), 5.26 (1H, d, J = 9.0 Hz), 5.77 (1H, d, J = 9.0 H2),
6.04 (1H, 5), 6.10 (1H, 5), 6.87-6.93 (2H, m, Ar), 7.08-7.12 (2H, m, Ar), 7.26 (2H, d, J= 8.1 Hz,
Ar), 7.66 (2H, d, J = 8.1 Hz, Ar). HPLC: AS column; | = 254 nm; eluent: Hexane/l sopropanol
= 75/25; Flow rate: 0.7 mL/min; tmgor = 22.56 MiN, tminor = 25.86 min; ee% = 92%.

4-M ethyl-N-[1-(3-fluor ophenyl)-2-methylene-3-oxo-pentyl]benzenesulfonamide 3b: a
colorless solid , yield: 83%. *H NMR (CDCls, TMS, 300 MHz): d 0.94 (3H, t, J = 7.2 Hz, Me),
2.41 (3H, s, Me), 2.43-2.60 (2H, m, CH.), 5.23 (1H, d, J = 9.1 Hz), 5.77 (1H, d, J = 9.1 H2),
6.01 (1H, s), 6.10 (1H, s), 6.79-6.93 (3H, m, Ar), 7.17-7.26 (3H, m, Ar), 7.65 (2H, d, J = 8.0 Hz,
Ar). HPLC: AD column; | = 254 nm; eluent: Hexane/lsopropanol = 80/20; Flow rate: 0.7
mL/min; trmgor = 18.57 mMin, tyinor = 20.24 min; ee% = 90%.

4-M ethyl-N-[1-(3-chlorophenyl)-2-methylene-3-oxo-pentyl]benzenesulfonamide 3c: a
colorless solid, yield: 83%. 'H NMR (CDCls, TMS, 300 MHz): d 0.94 (3H, t, J = 7.2 Hz, Me),
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241 (3H, s, Me), 2.44-2.61 (2H, m, CHy), 5.22 (1H, d, J = 9.2 Hz), 5.72 (1H, d, J = 9.2 Hz),

6.03 (1H, s), 6.11 (1H, 5), 7.01-7.04 (2H, m, Ar), 7.14-7.16 (2H, d, m, Ar), 7.24 (2H, d, J= 8.2
Hz, Ar), 764 (2H, d, J = 82 Hz, Ar). HPLC: AD column; | = 254 nm; euent:
Hexane/lsopropanol = 75/25; Flow rate: 0.7 mL/min; tmgor = 13.05 min, tminor = 14.85 min;
ee% = 90%.

TsHN o

Br

3d
4-M ethyl-N-[1-(4-bromophenyl)-2-methylene-3-oxo-pentyl]benzenesulfonamide 3d: a
colorless solid, yield: 88%. "H NMR (CDCls, TMS, 300 MHz): d 0.93 (3H, t, J = 7.3 Hz, Me),
2.41 (3H, s, Me), 2.46-2.61 (2H, m, CHy), 5.20 (1H, d, J = 8.9 Hz), 5.73 (1H, d, J = 8.9 HZ),
6.00 (1H, s), 6.08 (1H, s), 6.99 (2H, d, J=8.3 Hz, Ar), 7.22 (2H, d, J=8.0 Hz, Ar), 7.32 (2H, d,
J = 83 Hz, Ar), 7.63 (2H, d, J = 8.0 Hz, Ar). HPLC: OD column; | = 254 nm; eluent:
Hexane/l sopropanol = 70/30; Flow rate: 0.7 mL/min; tminor = 11.89 Min; tmgor = 13.12 min, ee%
= 93%.

TsHN o
/@/\H)J\H
Br
3e

N-[1-(4-Bromophenyl)-2-for myl-allyl]-4-methylbenzenesulfonamide 3e: a colorless solid
yield: 90%. *H NMR (CDCls, TMS, 300 MHz): d 2.45 (3H, s, Me), 5.25 (1H, d, J = 8.3 Hz),
5.56 (1H, d, J = 8.3 Hz), 6.14 (1H, 5), 6.53 (1H, 5), 7.00 (2H, d, J = 8.4 Hz, Ar), 7.27 (2H, d, J =
8.5 Hz, Ar), 7.36 (2H, d, J= 8.4 Hz, Ar), 7.65 (2H, d, J = 8.5 Hz, Ar), 9.40 (1H, ). HPLC: AS
column; | = 254 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate: 0.7 mL/min; tmgor =
30.78 min, tminor = 42.31 min; ee% = 90%.

TsHN o

fean

3f



47
N-[1-(4-Fluor ophenyl)-2-for myl-allyl]-4-methylbenzenesulfonamide 3f: a colorless solid,

yield: 75%. *H NMR (CDCls, TMS, 300 MHz): d 2.42 (3H, s, Me), 5.26 (1H, d, J = 7.8 Hz),
5.61 (1H, d, J= 7.8 HZ), 6.12 (1H, ), 6.52 (1H, S), 6.90 (2H, dd, J = 8.4, 8.3 Hz, Ar), 7.07 (2H,
dd, J=8.3,5.8 Hz, Ar), 7.25 (2H, d, J = 8.4 Hz, Ar), 7.64 (2H, d, J = 8.4 Hz, Ar), 9.38 (1H, 9).
HPLC: OJ column; | = 254 nm; eluent: Hexane/lsopropanol = 70/30; Flow rate: 0.7 mL/min;
tminor = 28.84 Min; tmgor = 32.41 min, ee% = 99%.

N-[1-(4-Chlor ophenyl)-2-for myl-allyl]-4-methylbenzenesulfonamide 3g: a colorless solid ,
yield: 67%. 'H NMR (CDCls, TMS, 300 MHz): d 2.46 (3H, s, Me), 5.26 (1H, d, J = 8.6 Hz),
5.62 (1H, d, J = 8.6 Hz), 6.12 (1H, 5), 6.52 (1H, 5), 7.04 (2H, d, = 8.4 Hz, Ar), 7.19 (2H, d, J =
8.4 Hz, Ar), 7.25 (2H, d, J = 8.6 Hz, Ar), 7.64 (2H, d, J = 8.6 Hz, Ar), 9.38 (1H, 5). HPLC: AS
column; | = 254 nm; eluent: Hexane/lsopropanol = 70/30; Flow rate: 0.7 mL/min; tmgor =
31.18 min, tminor = 44.35 min; ee% = 85%.
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Chiral HPLC analysis.
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# Mame imin} luVesoc]
| . GES G2, 48
2 4, 32 Hie4. M0
3 4. 613 R, 79
4 4. 88 14544, 51
] 5. 565 11718, 39
i 5. 0B |
T &, 191
f i, 980
g T. 293
1n T.922
11 2,814
12 4 BET
11 L 1an
1 . fi04
13 1. B
Lia X BTE L69ET. 53
17 13, 228 P2664. 17
18 14, 450 4524, 06
13 14, 236 il
il 15, 585
21 16,413
& 17, hita
23 a0, 217 L3
’il 20677 11585, BT
23 23, HZR 5144599, 27
2l 27, 160 3143241 3
27 3. 364 HL261. 24
28 31, 5RY

z5. 18

TLIBI4T, G

58

Late

fata Acguisities Time

Channel
[perator
Dilution Factar

T84
2032 |

15

{ =]

L

1] w 1]
Tierws [iven]
Height Aroa M., Korm Area
[V (%] [3]
26, B Eb . {¥1
203,01 B .03
407, Ol Y o7
1254, 52 L . 2}
7296 w D LB
T14.21 ww [ E8
anty. s5b vy 0. B4
G864, 55 VE H
94057 EY
16578, AT VE
B1. 78 EB
307,18 BE
137.37 By
22519 ]
T4.23 by
R43. 27 W
4086, 4 WE
1EE, 1) By
i
i
P
T
BY
261,41 v
75410, 0% B
THO3S, 48 ay
14683, 17 VY
HRH8, 26 VB

238747

1441,

g

Fage 1 of 1
2005-1-11 14:54:30
2005-1-11 14:11:08
[

DAGHEET
L. D000

T
31.5%




Software Version
Sample Neme
Inztrument Mome
Rack/Vial

Sample Amount
Cyela

Result File @

i 2.0, 0, 0827
Th-04 | 2304

Sequence File ; Exh\hplciadd1011-. seq

Responss [mv]
B
LRI TS

Component
Nems

=
)
-

(rals L R Al |

fi 1
Time Aran
[min]  [u¥¥sec]
4. 313 2632, 08
4. B 2352, X
5. iRl 5922, 13
6 02 4684, 12
7. 211 1115, 26
7. 016 TTHG, 76
K. 49 741, 48

11. 862 24435, 16
12,425 1037, 16
1%, 176 5330, B
16, 547 L2978, 7

21, 032 B1E3. 72

22 831 13640 22

23,922 44063, 40

27 4B 101174, 48

4185625, &7

1168
7 a3
EEE ]

59

Pagh 1 of 1

Dt
Mata Loquisition

hiamns1

dperatior
Iilation Focter

-]

21m |

18
Time [min]

o

HPLC REPORT

Hezght
Lu¥]

178, 18
108 32
247,
26 11
98,

apaEs, 30
. T

97266 48

Aroa

BlL Nore Ares
[!
BV .06
VR 0. 06
BY Q21
VB 1
BB i 03
BE . 19
ilid 0. 02
il b, O
By . 02
VB .13
BR 031
™ 0. 15
v 0.3
VA 45,92
L] 2,42
1L A0

22HE

Zaaz

l'ime

2005-1-82 14:10:07
25-0-11 14:54:37
|

mEnEREr

1. (D000

Jr4d

H}E.?IZ




60

Bk oiiRs

B B 2T R
T e
ST 1A 2005-01-21
W |
AT N
[ I
g
A0
m‘
i
i
i
EW:
150}
im0
Ly
[
0 i ' 2
Mo Peptilo |DKame R Tima
| 1 Inknoam
2 2 linkncam
3 3 linkneoam

FEfn 0 el =01 1201, che

SYHrE -
ArErit i c15:33
ki
il o
SRR Ty =
3
Ll
| %
|
H
. 1]
B | |
| ||
i, I 1
] LY
i [ I 2 3
Bin
PaakHs ight Papkiraa
SLIHL 3 F3TE84. 0
493044, 4 Z4B8H44. 1
064 6 HOTAAGL. 5
e, 3 AASEEARG, & 100, 2Ky




RS ER A P
b A
Srfir H R 2005-01-31

I

i
—
av
b=
Free
A5
-ml 9
L fi
| |
i | 1
- L3} - ! "\,_
SR 5 12 w®  m
Wi PeakMo 1D Raso = Time Peassight
1 Unspoen 14 THE 6808, §
2 2 Unimoen 22, dHE 05510 8
1 1 Usdngen 24, HEE 10877,
Tistasl 30147, 4

61

BIgSHRE

SO - elh-060116-2, che

fd TR

FrHTE i 15: 26

FEhH

i

PeakAres

ATRLOID. 3
13470594, 8
543795, 8

LETTS40L, 3

cess 92%



PSR b ik
AL

48T 2005-02-02
il

ik

R AT R
1

Unkpcans

' Urikrioas

a 3 {nknpsn
ek

BiEOHRES

{8 [ i () L]

1671 &
S060E. 1

112407, 7

BRIZ4. O

62

8 LS e lh-020127-1. . che
e

Arirndeal: 102

Wizl

ok L o

azzr

5
g | |
ST | LY
Fi ! !.n' " E 42
Mer
B L RS | o L
3192138, 2 44, 2432
110134, 2 1. HO8E

42, 058D

1 0L {HHIG

3180197, 2

A0, &



s B AT i R
Ffndti

AT L - 2005-02-02
o i

it

He Prakle [0 Naws

1 1 Lmibrimn
F4 2 |eikiaam
3 k] Lnknnmn

Total

T 18 2 &

R Timn

25, 193
31,480
34, 253

63

Bk SRS

Hewm P e 1080016~ 1. che

g TE
SrETe M- 1341
FiLshl

Lok LF o

| |
| :
| |
1 |
|1 |
| | |
] |
I R
|

PaakHaight PaakAraa Parfant
FHL3E0. 5 Z¥45TI6. 4 7. 0447
1306%. 5 BARTHT. & 1. TGED
Bz 0 GOROA. T 0 2000
Bl 5 Fdacaan 1 LG, Q000

cex . W 2




Date:

Software Version: 4.1<2F12>
05-1-12 10:09

Sample Mame  clh-03121&6-3+/-
Data File

D:4\CS\D-2 049.RAW  Date: 05-1-12

Seguenca File: DiA\CS\D-2.5EQ Cycle: 1 Channel
Inst rument : 970A - 0 PRack/Vial: 0/0 OCperator: DIKG-1
Sample Amount : 1.0000 mlution Factor
s
T
I
70 [ b
= |
E a5 : ﬂlﬁ
£ |1
Z 80 |
& i - k- o |
o Re 33 g8 & |
Pt B S K L L.
I I i I|| I ...... : I I | | - I I | | | ..... :
5 10 15 20 o5 30 a5
Tirna [rmin]
DEFAUOLT REPORT
Feak Time Area Haight Area BL AreasHeight
5 [min] [uv*azec] fuV}] [%] [ ]
S9HG 1a4952 .44 310.16 0.28 BV
Z CBED 9642060 14%.86 0,16 VB
k] 438 137243 31.84 Q.02 Bv
4 922 T228.57 140.23 0.12 VB
5 H . 438 6E%d .00 gg.73 0,11 BB
] -158 27020.09 222.64 0.45 BV
7 11.717 6035, 02 B, 58 0,10 v E
] L8910 2974700.39  22413,23 45,43 VB 132,
g i.232 2968544.00 15435.23 4%.33 BB 182, 3227

6018198.00 38852.30 100.00
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Software Version: 4.1<ZF12>

Date: 05-1-1% 14:37

Sample Name : clh=-041230-=5

Data File ¢ DeACEAD-2 (500, BAN ate: 05-1-12 10:11
Sequence File: D:\CS\D-2.5EQ Cycle: 1 Channel : A
Instrument t 870A - 0 BRack/Vial: 0f0  Operator: DING-]

2
b

Sample Amount :1.000Q Dilution Factor : 1.00
80— |"I:'|
— |1
[ ]
L 0o [ 4§
: 3 |\ ¥
feod . sosgzx oz 3y |\ 52
= ¥ o LA = - B - i 7 { % A
= S e R SN R ;SR LI o SR I %
"'|'|'| """""" :I|||':ilI!Ii:Iilll!:"f"."l"l'll |IIII|IIII|I|II|HII |
o 13 20 an 4 a0 Lih) il
Tane [rnin]
: DEFAULT REPORT
Peak Tinme Area Helght Area BL Area/Height
# [min] [u¥*sec] [uWV] %] lsec]
1 4.711 4363.00 258 .22 0.08 EB 16.B966
2 8,396 1039%.50 47.00 0,20 EB Z21,20838
3 13.071 951, 00 26,12 0,02 BB 36,7847
q 17.117 1341.00 1%.000 0.03 BB 70,5749
5 19,447 1851.00 20.04 0.04 BB 92.3576
B 22.483 2763, 50 25.96 0.05 BB 106.6327
7 25,721 2569, 00 30.54 0.05 BB B4.1084
i 31,383 A1747.350 20.33 0.03 BB 83. 5426
9 37.008 17500¢.00 1366.58 3.33 *BBE 111.7082
10 13.747 2461.00 28.44 0.05 BH B6. 5280 =
11 53.006 50584£59.00 29645.46 96.08 BB 170.5643 fﬂ}f- ?} _,{
12 74.358 3a0.62 19.15 0.02 8v 51.7371 '
13 Te.188 1609.38 22.39 0.03 VB T1.8740

S262520.50  31729.25 104,00



T ———
S fLa.:m: Veraion: 4.1<ZFLlZ>
Date: 05-3-14 10:26
Sample Name CIL=050224=3+/~
Data File : ACEVD_ 031.RAW  Date: 05-3-11 11:43
Sequence File: D:\CEY :} 5EDQ Cycle: 1 Channel ¢ &
Instrument 9708 = 0 Rack/Vial: 0/0 Operater: DING
Sample Amount : 1.0000 Dilution Factor : 1.040
. @i; N TS
=n
.ﬂ. E | e |Iq'| )
é w--.— L : I -: £ m .I I". g o u,/"
] = | &no g B [ o
R—— %‘Eﬁkm '-I'\'; E ] '\'\.._ _('/J_ .l“""'H.._\_
i - _a.-.|..J.i i e I U, _N— o o £H T
I WI“'F'P IIH'W’WIFTH N L RN LA Ll rl T7_17F1__737¥]I|”T
o 1 20 a0 an 50 &1 T o an 100
Time [rrin]
DEFRULT REPORT
Feak Time Area Height Area Worm Area BL  AreafHeight
] [mim] [uv*zac]] [uw] [%] %] [5]
1 5.005 1303102.00 60324.Z26 7.14 0.00 BE 21,60
2 5.702 55249, 00 2912 B4 0.30 0.00 EB 18. 98
3 &.3TH 1880.00 287.88  0.01 0.00 BB 6.53
1 B.T25 177894.00 1566.35 a.1a0 a.00 BB 11. 346
5 7.374 18629,50 1100.%1  0.10 0.00 BB 16.%2
i B.205 301500 251.62 0.02 0.00 BE 11.98
T B.T744 1052.17 463,18 0,04 a.00 BY 5.23
B 9,360  437532.37 15825.84 2.40 .00 VE 2765
g 10.881 48916, 00 1096.76 027 .00 EV 44,60
10 11.368 12044.96 625.27 £.a7 3.00 VB 19.26
1 13,247 117306.51 1254 .25 0.64 3.00 BV 93.53
12 16.021 GB2060D. 99 6641.75 3.74 3.00 VB 102.69
13 13,438 4854.00 156.049 C.03 .00 BB 3.7
14 22,083  420167.00  2603.30 2.30 .00 BB 161.4
15 26.528 TR, 50 154.10 0.04 B.00 BB 4B8.58
14 41.025 8027218.00 36852.09 43.99 p.Oo0D BB 217.42
17 92.725% T0B5375.00 14271.20 3B.82 G.00 BB 496,48
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4.1<2F12>

Date: 05-3-14 10:58

Sample MName : CIL-050306-2

Data File : DeWCSAND 033 RAW Date: 05-3-11 15:25
Sequence File: D:\CS\D.SE Cycle: 1 Channel : A

Instrument 970A - D Rack/Wial: 00 Operator: DING
Sample Amount 1.0000 Dilation Factor 1.00
=| #
T 100= !
= = |
g ap= .
a = ] 4 [ i
= gl N iy i _—_ 2
..-.i.l_n.__.-_;_-'.__.".' T - fE e S— =
|
AR s sy U gt
i 19 20 30 a0 50 6 70 b s 100
Turw |ran)
DEFAULT REPORT
Feak Time Brea Height Area MHorm Area BL Area/Height
i [min] [uv*zes]] [av] [&] %] [s]
1 %.338 54695.68 2111.05 0.Z8 o.00 B 25,91
2 B.551 75001, 91 99030 0.38 0.00 v 1512
3 14,312 3989200.03 18266.6B 20.19 .00 WVE 218.33
q 25, 644 £73635,00 2620, 23 3.41 0.00 EN 296. 311
] B, EA3 137Y9EERY.B6 BTTEH.SR  B9.85 0.00 VE 203,59
[ 53,605 3B5596 .00 670.49 1.95 0.00 EB 568.31
7 af, 697 TR, B9 1652.27 3.%83 0.00 *BR 470 .25
1%55100%.37 94103.61 100.00 0.00
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software Verzion:

4.1<2F12>

72

Date; 04-12-3 13:43
Sample Name : clh041116-1
ata File : D:ATCANDATANCAONCAP 0T0U.BAW  Date: 04-12-3 11:38
Seguence File: Di\TCAN\DATANCAQMCAP.SEQ  Cycle: 1 Channel @ A
Instrument @ 970A - 0 Rack/Vial: 0/0 Operator:
Sample Amount 1.0000 Dilution Factor : 1.00
e 1 i ﬁ J’
i i e ey M S e _
VYo fe [
T i nm 1 T | L
[+] 2 4 & B b [+] 12 14 18 18 0 22 24 2% 28 an =T
¥ |
REPORT
Peak Time Area Height Area Morm. Area BL Area/Height
# min] [uv*sae] [u¥] [%] [%] [ges]
1 5.240 137027 .50 T433.01 0.51 0.00 BB 19.435
2 11.16H 144321.400 GOGE . B 0.54 0.00 BB 23,7805
3 23384 13228442 .07 253822.58 4% 30 0.a0 BV hi.1l1%
4 25,206 13321416.93 191764.10 49.65 0.00 WB 69,4677
£6831207.50 459083,53 100,00 0.00
&
LByt —AH— +¢J,fj> OD colimn M= 2ER A
Hiﬁuht‘_,-’;‘:‘.oframm; = 85 /15 afmifemla
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