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General: 'H and >C NMR spectra were recorded on a BRUKER-SPECTROSPIN-400 with a 5
mm QNP probe at 400 MHz and 100 MHz, respectively. Chemical shift values, reported in
parts per million (ppm), were indirectly referenced to external tetramethylsilane employing
resonances due to trace monoprotio-solvent as an internal reference. Optical rotations were
taken with a JASCO DIP-370 digital polarimeter. Abbreviations are as follows: s, singlet; d,
doublet; t, triplet; q, quartet; m, multiplet. 3P NMR spectra were taken with a
BRUKER-SPECTROSPIN-400 at 162 MHz. The *'P NMR data are given relative to external
85% H;PO,. Elemental analyses were performed with Yanaco MT-5 CHN-Corder. Mass spectra
were reported on a Bruker Daltonics esquire-2000T (for ESI), a JEOL JMS-SX102A (for EI),
and JEOL GC-mate II (for FAB). Column chromatography was carried out with silica gel,
Silica Gel 60N (Kanto Chemical Co.). Thin-layer chromategraphy analyses were performed on
Merck silica gel 60 Fpss. Reactions were performed under an argon atmosphere unless
otherwise noted. Materials were purchased from Kanto Chemicals, Co., Inc., and Wako Pure
Chemicals, and Tokyo Chemical Industry Co., LTD., and Acros Organics. All the chemical
materials were used without further purification.

Materials: In the starting materials for the cross-coupling reactions, arylboronic acid
compounds were purchased from Tokyo Chemical Industry Co., LTD. and used without further
purification. The dehydrated THF, toluene, and potassium fluoride were purchased from Wako
Chemicals, Co., Inc., and used without further purification. Other bases were purchased and
used without further purification. The compounds of 2-chloro-3-methoxybenzaldehyde and
2-chloro-3-methoxy benzonitrile were purchased from Tokyo Chemical Industry Co., LTD., and
Aldrich, respectively. The palladium source Pd,(dba);-CHCI; (dba; dibenzylideneacetone) was
purchased from Strem Chemicals.
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Preparation of 2-(2-chloro-3-methoxyphenyl)-1,3-dioxolane: To the flask charged with
2-chloro-3-methoxybenzaldehyde (6.80 g, 40 mmol) equipped with Dean-Stark apparatus was
added ethylenegrycol (14 mL, 248 mmol) and para-toluenesulfonic acid (344 mg, 2 mmol) in
distilled benzene (180 mL), and the mixture was refluxed for 16 h, and it was allowed to cool to
room temperature. The solvent was thoroughly evaporated, and to the mixture was added
EtOAc (100 mL) and water (100 mL), and the resultant solution was extracted with EtOAc (30
mL x 3). Combined organic phase were washed with brine (100 mL) and then dried over
Na,SO, and concentrated to give the crude. The crude was purified by silica gel column
chromatography (hexane/ CH,Cl, = 2/1) and recrystallized from EtOAc to afford
2-(2-chloro-3-methoxyphenyl)-1,3-dioxolane (6.62 g, 77%) as colorless needles. '"H NMR (400
MHz, CDCls) 6 7.30-7.24 (m, 2H), 6.96 (dd, J = 7.3, 2.3 Hz, 1H), 6.22 (s, 1H), 4.20 — 4.05 (m,
4H), 3.92 (s, 3H). ’C NMR (100 MHz, CDCls) & 155.2 (s, 1C), 136.9 (s, 1C), 127.4 (d, J = 4.0
Hz, 1C), 121.9 (s, 1C), 119.2 (d, J = 3.0 Hz, 1C), 119.1 (d, J = 2.0 Hz, 1C), 112.7 (s, 1C), 100.8
(d, J=10.0 Hz, 1C), 65.5 (dd, J = 10.0, 10.0 Hz, 2C), 56.3 (q, J = 8.0 Hz, 1C). MS (EI) m/z:
214 (M+). Anal. Caled For C1oH;;Cl0O3: C, 55.96; H, 5.17. Found: C, 55.75; H, 5.24.

Physical data of phosphonite 2 and 3, for 2: To a solution of 6 (682 mg, 1.0 mmol) in THF
(13 mL) at —78 °C was added n-BuLi (0.71 mmol, 1.57 M in hexane) dropwise over 5 min and
the mixture was stirred for 5 min. PCl; (149 mg, 1.1 mmol) was slowly added over 2 min, and
the reaction was allowed to warm to room temperature. After stirring for 2 h, the solvent was
thoroughly removed in vacuo, and to the residue was added THF (10 mL) and
(R)-(+)-1,1"-bi-2-naphthol (343 mg, 1.2 mmol), and then Et;N (212 mg, 2.1 mmol). After
stirring for 10 h at ambient temperature, all the volatiles were evaporated. The mixture was
dissolved in benzene (100 mL), and washed with water (50 mL), and brine (50 mL), and dried
over Na,SQO,. Purification by silica gel column chromatography gave a desired molecule. Date
of 2 is as follows: Yield 43% as a white solid material; [a]ZSD + 158.5 (c 1.04, Cg¢Hg). "H NMR
(400 MHz, C¢Dg) 6 7.78-7.67 (m, 4H), 7.62-7.48 (m, SH), 7.32-6.93 (m, 15H), 6.87-6.62 (m,
11H), 6.32 (ddd, J = 0.9, 7.6, 7.8 Hz, 1H), 1.94 (s, 3H), 1.80 (s, 3H), 1.79 (s, 3H), 1.76 (s, 3H),
1.75 (s, 3H). >C NMR (100 MHz, C¢Dy) 5 151.4, 150.21, 150.17, 147.2, 146.8, 142.7, 142.02,
142.01, 141.9, 141.8, 141.4, 139.32, 139.27, 139.1, 139.0, 138.3, 137.9, 135.7, 135.6, 135.3,
135.2, 133.9, 133.7, 133.4, 133.33, 133.29, 132.73, 132.69, 132.53, 132.47, 132.43, 132.39,
132.1, 132.0, 131.4, 130.7, 130.0, 129.5, 129.4, 129.2, 129.0, 128.9, 128.8, 128.6, 128.5, 128.3,
127.7, 127.6, 127.0, 126.8, 126.2, 126.0, 125.5, 125.3, 124.5, 124.4, 123.8, 122.3, 21.5, 21.39,
21.36, 21.35, 21.3. *'P NMR (162 MHz, C¢Dg) & 178.8. MS (ESI) m/z: 919 ([M+H]"). Anal.
Calcd For Cg;Hs10,P: C, 87.56; H, 5.59. Found: C, 87.37; H, 5.65. for 3: To a solution of 6
(682 mg, 1.0 mmol) in THF (13 mL) at —78 °C was added n-BuLi (1.3 mmol, 1.67 M in
hexane) dropwise over 3 min and the mixture was stirred for 10 min. PCl; (149 mg, 1.1 mmol)
was slowly added over 2 min, and the reaction was allowed to warm to room temperature. After
stirring for 2 h, the solvent was thoroughly removed in vacuo, and to the residue was added
THF (10 mL) and (R)-(+)-3,3’-dimethyl-1,1’-bi-2-naphthol (408 mg, 1.3 mmol), and then Et;N
(212 mg, 2.1 mmol). After stirring for 10 h at ambient temperature, all the volatiles were
evaporated. The mixture was dissolved in benzene (110 mL), and washed with water (100 mL),
and brine (50 mL), and dried over Na,SO,. Purification by silica gel column chromatogra7phy
gave a desired molecule. Date of 3 is as follows: Yield 69% as a white solid material; [on]2 p+
378 (¢ 1.00, C¢Hg). '"H NMR (400 MHz, C4Dg) 8 7.69-7.46 (m, 6H), 7.35-6.57 (m, 27H), 6.34
(dd, J=17.4,7.4 Hz, 1H), 2.81 (s, 3H), 1.90 (s, 3H), 1.79-1.74 (m, 12H), 1.34 (s, 3H). °C NMR
(100 MHz, C¢Dg) 6 150.7, 150.5, 150.4, 147.3, 146.9, 142.9, 141.77, 141.75, 141.44, 14141,
141.2, 139.6, 139.5, 139.4, 139.2, 139.1, 139.0, 138.9, 135.9, 135.6, 135.5, 135.4, 135.3, 135 .4,
133.7, 133.4, 133.2, 133.05, 132.98, 132.9, 132.7, 132.6, 132.4, 132.3, 132.1, 132.0, 131.9,
131.5, 131.1, 130.8, 130.1, 129.9, 129.3, 128.9, 128.0, 126.8, 126.45, 126.38, 126.3, 126.2,
125.8, 125.6, 124.0, 21.7, 21.61, 21.58, 21.5, 18.9 17.9. *'P NMR (162 MHz, C4Dg) 5 176.4.
MS (FAB) m/z: 947.77 (IM+H]"). Anal. Calcd For CgHss0,P: C, 87.50; H, 5.85. Found: C,
87.46; H, 5.77.
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NMR spectra and HPLC charts for Table 1
Table 1, entry 2: Purification by silica gel column chromatography (hexane/EtOAc = 9/1) gave
a desired biaryl (129 mg, 96%) as white needles. The ee value was determined by HPLC
analysis to be 33% with Daicel Chiralcel OJ (eluted with hexane-iPrOH 75/25, 254 nm, flow
rate 0.5 mL/min, column temperature 25 °C, retention times: 14.24 min for (—) with 33.67%,
18.95 min for (+) with 66.33%).

1. NMR spectrum
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2. HPLC chart of the biaryl with 33% ee.
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3. HPLC chart of the racemic biaryl.
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Table 1, entry 7: Purification by silica gel column chromatography (hexane/EtOAc/benzene =
8/1/1) gave a desired biaryl (1.33 g, 99%) as white needles. The ee value was determined by
HPLC analysis to be 40% with Daicel Chiralcel OJ (eluted with hexane-iPrOH 75/25, 270 nm,
flow rate 0.5 mL/min, column temperature 25°C, retention times: 15.0 min for (—) with 30.0 %,
19.96 min for (+) with 69.98%).

1. NMR spectrum
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2. HPLC chart of the biaryl with 40% ee.
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3. HPLC chart of a racemic biaryl.
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Table 1, entry 6: Purification by silica gel column chromatography (hexane/EtOAc/benzene =
8/1/1) gave a desired biaryl (113 mg, 84%) as white needles. The ee was determined by HPLC
analysis to be 47% with Daicel Chiralcel OJ (eluted with hexane-iPrOH 75/25, 270 nm, flow
rate 0.5 mL/min, column temperature 25 °C, retention times: 15.48 min for (—) with 26.29 %j;
20.99 min for (+) with 73.71 %).

1. NMR spectrum
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2. HPLC chart of the biaryl with 47% ee.
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3. HPLC chart of a racemic biaryl.
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Table 1, entry 9: Purification by silica gel column chromatography (hexane/EtOAc/benzene =
8/1/1) gave a desired biaryl (22 mg, 16%) as white needles. The ee was determined by HPLC
analysis to be 59% with Daicel Chiralcel OJ (eluted with hexane-iPrOH 75/25, 270 nm, flow
rate 0.5 mL/min, column temperature 25 °C, retention times: 15.04 min for (—) with 20.51%,
20.11 min for (+) with 79.49%).

1. NMR spectrum

———

PRI

C
’

5 9
Q e
I
. A
I
O o
~ ° 35 i
E —
o o oo
L O
= \)

S12



2. HPLC chart of the biaryl with 59% ee.
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3. HPLC chart of a racemic biaryl.
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Table 1, entry 11: Purification by silica gel column chromatography (hexane/EtOAc/benzene =
8/1/1) gave a desired biaryl (129 mg, 96%) as white needles. The ee value was determined by
HPLC analysis to be 46% with Daicel Chiralcel OJ (eluted with hexane-iPrOH 75/25, 270 nm,
flow rate 0.5 mL/min, column temperature 25 °C, retention times: 14.83 min for (—) with
27.17%, 19.87 min for (+) with 72.83%).

1. NMR spectrum

——

PEH

C
’

%
g ? —=
[ 3
I
- _
I
Q o
2 P3 -
; ———
£ <> @ :
E o B
g o
l_ -

S15



2. HPLC chart of the biaryl with 46% ee.
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3. HPLC chart of a racemic biaryl.
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Table 1, entry 14: Purification by silica gel column chromatography (hexane/EtOAc/benzene =
8/1/1) gave a desired biaryl (1.24 mg, 92%) as white needles. The ee biaryl was determined by
HPLC analysis to be 45% with Daicel Chiralcel OJ (eluted with hexane-iPrOH 75/25, 270 nm,
flow rate 0.5 mL/min, column temperature 25 °C, retention times: 15.68 min for (—) with
27.63%, 21.32 min for (+) with 72.37%).

1. NMR spectrum
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2. HPLC chart of the biaryl with 45% ee.
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3. HPLC chart of a racemic biaryl.
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NMR spectra and HPLC charts for Table 2

Table 2, entry 1: Purification by silica gel column chromatography (hexane/EtOAc/benzene =
8/1/1) gave a desired biaryl (228 mg, 84%) as white needles. The ee value was determined by
HPLC analysis to be 41% with Daicel Chiralcel OJ (eluted with hexane-iPrOH 75/25, 270 nm,
flow rate 0.5 mL/min, column temperature 25 °C, retention times, 14.77 min for (—) with
29.26%, 19.80 min for (+) with 70.74%).

1. NMR spectrum
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2. HPLC chart of the biaryl with 41% ee.
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3. HPLC chart of a racemic biaryl.
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Table 2, entry 2: Purification by silica gel column chromatography (hexane/EtOAc/benzene =
8/1/1) gave a desired biaryl (213 mg, 79%) as white needles. The ee value was determined by
HPLC analysis to be 65% with Daicel Chiralcel OJ (eluted with hexane-iPrOH 75/25, 270 nm,
flow rate 0.5 mL/min, column temperature 25 °C, retention times, 14.78 min for (—) with
17.54%, 19.24 min for (+) with 82.46%).

1. NMR spectrum
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2. HPLC chart of the biaryl with 65% ee.

sample 1D: AS78-01_TN_OJH

date: 2010/02/24 11:10:55

method: C:¥EZChrom El i te¥Enterprise¥Projects¥Defaul t¥Method¥H-IPA_75_25_0. 5. met

data:c:¥Documents and Settings¥admin¥TX 4 b FYHPLC_{ARRBANS¥ASTS-01_TH_0JH_2010-02-24 11-09-30. dat

solvent: Hexane/IPA = 75/25

flow rate (mL/min): 0.5

temperature (°C): 25.0

wave length (hm): 270

chiral column: Daicel chiralcel 0J-H

1500+ 1500
1250 1250
1000 R 1000
2 7504 B0 2
500 2 - 500
2504 - 250
0 T 0
0 5 10 15 20 25 30
min
Wiss
£ 3baed ] miE mEfE% EakEEdo) e
14,783 43349457 17.5%2 13.82 16.49
19. 243 203772562 82. 458 18.70 22.13
=50
241122019 100. 000

S25



3. HPLC chart of a racemic biaryl.

sample ID: TK462-02-racemic_OJH

date: 2009/11/13 19:37:24

method: C:¥EZChrom EI ite¥Enterprise¥Projects¥Defaul t¥Method¥H-1PA_75_25_0. 5. met
data:C:¥Documents and SettingsYadmin¥F R % kv FYHPLC_fH-BHEYTKA62-02-racemic_OJH_2009-11-13 19-36-59. dat

solvent: Hexane/IPA = 75/25

flow rate (mL/min): 0.5
temperature (°C): 25
wave lenght (nm): 270
chiral column: Daicel chiralcel OJ-H

500 500
400+ - 400
300 = - 300
200 - 200
100 - 100
0 T T J T —T T 1 0
0 5 10 15 20 25 30
min
UVEER
EREF fiakiz % B B sl & T B
14. 560 38061423 50. 104 13.76 16. 64
19. 597 37903034 49. 896 18.82 21.90
=1
15964457 100. 000
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Table 2, entry 3: Purification by silica gel column chromatography (hexane/EtOAc/benzene =
8/1/1) gave a desired biaryl (243 mg, 90%) as white solid materials. The ee value was
determined by HPLC analysis to be 69% with Daicel Chiralcel OJ (eluted with hexane-iPrOH
75/25, 270 nm, flow rate 0.5 mL/min, column temperature 25 °C, retention times: 14.18 min for
(—) with 15.46%, 18.68 min for (+) with 84.54%).

1. NMR spectrum
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2. HPLC chart of the biaryl with 69% ee.

sample ID: AS165-02

date: 2010/08/25 18:56:59

method:G:¥EzZChrom Elite¥Enterprise¥Projects¥Defaul t¥Method¥H-1PA_75_25_0.5. met
data:C:¥Documents and Settings¥admin¥ X % b FYHPLC_{k#EBAISYAS165-02_2010-08-25 18-56-01. dat

solvent: Hexane/IPA = 75/25

flow rate (mL/min): 0.5

temperature (°C): 25.0

wave length (hm): 270

chiral column: Daicel chiralcel 0J-H

800 800

600 600
g

2 400 & L4002

E E
200 - 200

=2

0 /k 0

min
T i 1# B R B
+p2 & F 1% . £ 7B
ST10 11080617 15457 mann BrEd
18,680 60604799 8. 543 1792 21, 44
=7 | | | |
71685471 100, 000
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3. HPLC chart of a racemic biaryl.

sample ID: AS165test

date: 2010/08/25 15:10:39

method: C:¥EZChrom EI ite¥Enterprise¥Projects¥Defaul t¥Method¥H-1PA_75_25_0. 5. met

data:c:¥Documents and Settings¥admin¥TX 4 b FYHPLC {ERERAIS¥AS165test 2010-08-25 15-08-57. dat

solvent: Hexane/IPA = 75/25

flow rate (mL/min): 0.5

temperature (°C): 25.0

wave length (nm): 270

chiral column: Daicel chiralcel OJ-H

200 200
150 150
= 100 = - L0 o
50 50
0 0
0 5 10 15 20 2 3
. ke iisiL) i s B e s ] T E
Fh3 8 1% piL] #: T b5 le
4167 1]24[5% 50. 251 13.44 15. 77
19.010 11132485 49,749 18.35 21.02

1] l
22377296 100. 000




Table 2, entry 4: Purification by silica gel column chromatography (hexane/EtOAc/benzene =
8/1/1) gave a desired biaryl (252 mg, 94%) as white solid materials. The ee value was
determined by HPLC analysis to be 72% with Daicel Chiralcel OJ (eluted with hexane-iPrOH
75/25, 270 nm, flow rate 0.5 mL/min, column temperature 25 °C, retention times: 14.16 min for
(—) with 86.02%, 19.18 min for (+) with 13.98%).

1. NMR spectrum
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2. HPLC chart of the biaryl with 72% ee.

sample ID: testd

date: 2010/08/04 22:47:35

method:C:¥EzChrom Elite¥Enterprise¥ProjectstDefaul t¥Method¥H-1PA_75_25_0. 5. met
data:C:¥Documents and Settings¥admin¥TX %4 bk w FYHPLC_{kRRBAIS¥testd_2010-08-04 22-46-40. dat

solvent: Hexane/IPA = 75/25

flow rate (mL/min): O.

temperature (°C): 25.0

wave length (hm): 270

chiral column: Daicel chiralcel 0OJ-H

600 600
500 - - 500
400 400
2 3004 0 2
200+ - 200
100+ o 100
0 A 0
0 5 10 15 20 25
min
UVis e
{Ri5R5A0 min mEH% EalietiAn §£ TESR
14,157 57402795 86. 020 3. # 16.59
19.177 9329104 13. 980 18. 52 20. 47
=5
66731899 100. 000
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3. HPLC chart of a racemic biaryl.

sample ID: TK462-03-0JH-racemic

date: 2009/11/25 11:02:52

method: C:¥EZChrom EI ite¥Enterprise¥Projects¥Defaul t¥Method¥H-1PA_75_25_0. 5. met

data:C:¥Documents and SettingsYadmin¥F R % kv FYHPLC_ 32 HYTKA62-03-0JH-r acemic_2009-11-25 11-01-00. dat
solvent: Hexane/IPA = 75/25
flow rate (mL/min): 0.5
temperature (°C): 25.0
wave length (nm): 270
chiral column: Daicel chiralcel OD-H
300 300
250 - 200
200 - 200
2 150 = - F150 2
E % E
100 =100
504 =50
0 0
0 5 10 15 20 25 30
min
UVER A i) Efi% FiF) s B ) #£ T B
T 07 (8] izl = 8 i piLl
4. 457 1?103@% 50. 504 5.81 16.03
19. 503 16762439 49. 496 18.52 24.90
=7 l
33866111 100. 000
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Table 2, entry 5: Purification by silica gel column chromatography (hexane/EtOAc/benzene =
8/1/1) gave a desired biaryl (251 mg, 93%) as white solid materials. The ee value was
determined by HPLC analysis to be 74% with Daicel Chiralcel OJ (eluted with hexane-iPrOH
75/25, 270 nm, flow rate 0.5 mL/min, column temperature 25 °C, retention times, 14.2 min for
(—) with 13.1%, 18.7 min for (+) with 86.92%).

1. NMR spectrum
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2. HPLC chart of the biaryl with 74% ee.

sample ID: AS167-01

date: 2010/08/26 16:33:13

method:C:¥EZChrom Elite¥Enterprise¥Projects¥Defaul t¥Method¥H-1PA_75_25_0. 5. met
data:c:¥Documents and Settings¥admin¥T R 4 tw FYHPLC_t£EBAIE¥AS167-01_2010-08-26 16-31-46. dat

solvent: Hexane/IPA = 75/25

flow rate (mL/min): 0.5

temperature (°C): 25.0

wave length (nm): 270

chiral column: Daicel chiralcel 0J-H

1000 1000
800 800
600- 600
400 2 - 400
200 2 - 200
0 /\, 0
o 5 10 15 20 25 a0
min
Wisg
FEFE Ei Eii% Bl o5 A T EfE
. 7093315 . : :
18. 713 47151768 86.924 18. 11 21.43
=7 l | |
54245083 100. 000

S34



3. HPLC chart of a racemic biaryl.

solvent: Hexane/IPA = 75/25

flow rate (mL/min): 0.5

temperature (°C): 25.0

wave length (nm): 270

chiral column: Daicel chiralcel 0J-H

300 300
250 250
200 200
o> 150 Liso =
100 = g “100
50- -50
0 ' 0
0 5 10 5 20 25 30
min
Uit s
i B i Efi% [Eabelizdi 2 T RE S
14. 167 11244811 50, 251 13, 44 15.77
19. 010 11132485 49, 749 18,35 21.02
=T
| 22377296 100. 000

S35



Table 2, entry 6: Purification by silica gel column chromatography (hexane/EtOAc/benzene =
8/1/1) gave a desired biaryl (246 mg, 91%) as white solid materials. The ee value was
determined by HPLC analysis to be 78% with Daicel Chiralcel OJ (eluted with hexane-iPrOH
75/25, 270 nm, flow rate 0.5 mL/min, column temperature 25 °C, retention times: 14.02 min for
(—) with 89.07%, 18.98 min for (+) with 10.93%).

1. NMR spectrum
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2. HPLC chart of the biaryl with 78% ee.

sample ID: AS168-01

date: 2010/08/26 15:30:02

method:C:¥EZChrom Elite¥Enterprise¥Projects¥Defaul t¥Method¥H-1PA_75_25_0. 5. met
data:c:¥Documents and Settings¥admin¥T R 4 tw FYHPLC_t£EBAIE¥AS168-01_2010-08-26 15-29-05. dat

solvent: Hexane/IPA = 75/25

flow rate (mL/min): 0.5

temperature (°C): 25.0

wave length (nm): 270

chiral column: Daicel chiralcel 0J-H

1000 1000
800 800
600- 5 600
400+ -400
200- - -200
0 5 10 15 20 25 30
min
UL CES
ERE B i Ej%% Bl 46565 T B3
14017 13832714 9. 067 . .
18.980 9063423 10.933 18.32 20.29
=7 l |
82896197 100. 000
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3. HPLC chart of a racemic biaryl.

sample ID: AS80_rac_TM_OJH

date: 2010/03/02 11:05:54

method: C:¥EZChrom EI ite¥Enterprise¥Projects¥Defaul t¥Method¥H-1PA_75_25_0. 5. met
data:c:¥Documents and Settings¥admin¥> X % b o ZFYHPLC {ERERAIS¥ASS0 rac TM_OJH_2010-03-02 11-04-32. dat

solvent: Hexane/IPA = 75/25

flow rate (mL/min): 0.5
temperature (°C): 25.0
wave length (nm): 270

chiral column: Daicel chiralcel OJ-H

1500 [ 1500
1250- - 1250
1000 1000

2 750 = N L7500 2
500+ - 500
250- - 250

0 - - ; ; ; 0

0 5 10 15 20 25 30

min
UVER

=S ndieii] %? % BBy sl 18 T B
14,690 73187259 34.819 13.83 16.29
19. 410 137004581 65. 181 18. 71 22.55
=7 l

210191840 100. 000
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Table 2, entry 7: Purification by silica gel column chromatography (hexane/EtOAc/benzene =
8/1/1) gave a desired biaryl (1.0 g, 75%) as white solid materials. The ee value was determined
by HPLC analysis to be 76% with Daicel Chiralcel OJ (eluted with hexane-iPrOH 75/25, 270
nm, flow rate 0.5 mL/min, column temperature 25 °C, retention times: 13.96 min for (—) with
87.78 %, 19.0 min for (+) with 12.22%)).

1. NMR spectrum

)

9
C
(R)

OMe MeO
Me Me

Table 2, Entry 7
O
d l
(S)
1 0

L

8 / pem

S39



2. HPLC chart of the biaryl with 76% ee.

sample ID:
date: 2010/10/06 11:52:43

WM4-01

method: G:¥EZGhrom EI ite¥Enterprise¥Projects¥Defaul t¥Method¥H-1PA_75_25 0.5 met

data:C:¥Documents and Settings¥admin¥FR % kv F¥100930_HTH ZEZYNMA-01_2010-10-06 11-48-05. dat

solvent: Hexane/IPA = 75/25

flow rate (mL/min): 0.5

temperature (°C): 25.0

wave length (nm): 270

chiral column: Daicel chiralcel 0J-H

1500 1 1500
1250 1250
1000 1000

2750 = O 2

500 500
250 < - 250
0 - AN - 0
0 5 10 15 20 25 30
min
ViR
RS0 ik iz | ki) B TR
13. 957 76953397 87.716 73.39 15.28
19. 020 10716508 12,224 18. 43 20.19
b5k
87669905 100. 000
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3. HPLC chart of a racemic biaryl.

sample ID: MM4-rac02

date: 2010/10/11 10:22:00
method:C:¥EZChrom EI ite¥Enterprise¥Projects¥Defaul t¥Method¥H-1PA_75_25_0. 5. met
data:c:¥Documents and Settings¥admin¥TX & kv F¥100930 BT EE¥MMA-rac02_2010-10-11 10-17-55. dat

solvent: Hexane/IPA = 75/25
flow rate (mL/min): 0.5
temperature (°C): 25.0
wave length (nm): 270
chiral column: Daicel chiralcel 0J-H

1500 - 1500
1250 L1250
1000 - 1000
2 70 - . e 3
500- 500
250- - 250
0 : : \ 0
0 5 10 15 2 2
min
UViE 8
EEEE mfi% B 1 B3 & TR
14. 303 9 49. 962 13. 62 15. 86
18. 943 88518447 50. 038 18.33 21.20
=1 l
176903841 100. 000

S41



Table 2, entry 8: Purification by silica gel column chromatography (toluene/EtOAc = 19/1)
gave a desired biaryl (263 mg, 92%) as white solid materials. The ee value was determined by
HPLC analysis to be 37% with Daicel Chiralcel OJ (eluted with hexane-iPrOH 60/40, 270 nm,
and flow rate 0.5 mL/min, column temperature 25 °C, and retention times: 16.11 min with
68.28%, 25.62 min with 31.72%).

1. NMR spectrum
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2. HPLC chart of the biaryl with 37% ee.

sample ID: AS170-01

date: 2010/08/31 19:08:56

method:G:¥EZChrom Elite¥Enterprise¥Projects¥De faul t¥ethod¥H-1PA_G0_40_0. 5. met
data;:¥Documents and SettingsYadmin¥F R 4 kv JYHPLC_{EREBAIEYAS170-01_2010-06-31 19-07-32. dat

solvent: Hexane/IPA = 60/40

flow rate (mL/min): 0.5

temperature (°C): 25.0

wave length (nm): 270

chiral column: Daicel chiralcel 0J-H

2000 2000
1500 1500
]
s
2 1000 1000
500 S 500
2
o
0 . [\ : 0

mall

0 5 10 15 20 25 30 35
min
UVEER
H . 9\? B H
25, 620 79267215 31,719 24.78 28.99
=5
249908303 100. 000
| | 19908303 | | |
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3. HPLC chart of a racemic biaryl.

sample |D: AS3-02

date: 2009/11/07 17:29:12

method: ¢:¥EZChrom EliteYEnterpriscYProjects¥Defaul t¥HethodyH-IPA_60_40_0. 5. met

data:c:¥Documents and Settings¥admin¥FR % b FYHPLC #ii#H{#{EYASI-02_0JH 2009-11-07 17-28-41. dat

solvent: Hexane/IPA = 60/40

flow rate (mL/min): 0.5

temperature (°C): 25.0

wave length (nm): 270

chiral column: Daicel chiralcel 0J-H

1500+ - 1500
1000 1000
500
0 i i i A
0 5 10 15 20
UViER
REFER m m%% B e 5 T B
16. 593 26529%% 9.28/ 15. 54 20.39
26. 100 272973921 50.713 25.29 32.06
=7 | l l
538272534 100. 000
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Table 2, entry 9: Purification by silica gel column chromatography (toluene/EtOAc = 19/1)
gave a desired biaryl (260 mg, 91%) of [OL]D21 =-16.9 (¢ 0.50, CDCIl;) as white solid materials.
The ee value was determined by HPLC analysis to be 47% with Daicel Chiralcel OJ (eluted
with hexane-iPrOH 60/40, 270 nm, and flow rate 0.5 mL/min, column temperature 25 °C, and
retention times: 16.41 min with 26.35%, 25.52 min with 73.65%).

1. NMR spectrum
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2. HPLC chart of the biaryl with 47% ee.

sample ID: AS1701-01

date: 2010/08/31 18:13:12

method: G:YEZChrom Elite¥Enterprise¥Projects¥Defaul t¥Method¥H-1PA_60_40_0.5.met

data:c:¥ its and SettingsYadmin¥ 7R 4 b v FYHPLO {5RE8AEYASITO1-01_2010-08-31 18-12-32. dat

solvent: Hexane/IPA = 60/40

flow rate (mL/min): 0.5

temperature (°C): 25.0

wave length (nm): 270

chiral column: Daicel chiralcel 0J-H

600 600
500 500
400- 400
2 20 g N 00 2
200+ 200
100 100
0 T T T | T T ll 0
0 5 10 15 20 25 30 35
min
U 5ES -
L % ﬁ%? % TS
. 33-6-6%5 26%48 . 18.53_
25.520 93946009 73. 652 24, 66 30.28

F=30
| 127553343 [ 100. 000 | |
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3. HPLC chart of a racemic biaryl.

sample |D: AS3-02

date: 2009/11/07 17:29:12

method: ¢:¥EZChrom EliteYEnterpriscYProjects¥Defaul t¥HethodyH-IPA_60_40_0. 5. met

data:c:¥Documents and Settings¥admin¥FR % b FYHPLC #ii#H{#{EYASI-02_0JH 2009-11-07 17-28-41. dat

solvent: Hexane/IPA = 60/40

flow rate (mL/min): 0.5

temperature (°C): 25.0

wave length (nm): 270

chiral column: Daicel chiralcel 0J-H

1500+ - 1500
1000 1000
500
0 i i i A
0 5 10 15 20
UViER
REFER m m%% B e 5 T B
16. 593 26529%% 9.28/ 15. 54 20.39
26. 100 272973921 50.713 25.29 32.06
=7 | l l
538272534 100. 000
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Table 2, entry 10: Purification by silica gel column chromatography (toluene/
methoxycyclopentane = 200/1) and recrystallization gave a desired biaryl (193 mg, 63%) of as
white solid materials. The ee value was determined by HPLC analysis to be 47% with Daicel
Chiralcel IC-3 (eluted with hexane-iPrOH 90/10, 270 nm, and flow rate 0.5 mL/min, column
temperature 25 °C, and retention times: 12.48 min with 26.39%, 14.71 min with 73.61%).

1. NMR spectrum
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2. HPLC chart of the biaryl with 47% ee.

sample 1D: AS177-01

date: 2010/09/11 11:21:55

method: ¢ ¥EZChrom EI ite¥Enterprisc¥Projects¥Defaul t¥lethod¥H-1PA 90 10 0.5 met
data:C:¥locuments and SettingsYadmin¥F2 4 b FYHPLC_L£ARESEYAS1T7-01_2010-09-11 11-20-16. dat

solvent: Hexane/IPA = 90/10

flow rate (mL/min): 0.5

temperature (°C): 25.0

wave length (nm): 270

chiral column: Daicel chiralcel 1C-3

1500 1500
1250 1250
1000 1000
2 0] . B 2
500- 500
250- N 250
0 e — A — L - 0
(U] 2.5 5.0 7.5 10,0 12.5 15. 0 17.5 2000
min
UVHE R _—
[ %% ] ]
e T 76.980 B #Ien
14710 43278841 72611 14.31 15, 32
=11
| | 58794326 | 100. 000 | | |
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3. HPLC chart of a racemic biaryl.

sample ID:

AS126-02

date: 2010/06/08 19:29:09

method: ¢:¥EZChrom EliteYEnterpriscYProjectsYDefaul t¥HethodyH-1PA_90_10_0. 5. met
data:c:¥Documents and Settings¥admin¥F R % kv FYHPLC_{£REBATEYAS126-02_2010-06-06 19-27-43. dat

solvent: Hexane/IPA = 90/10

flow rate (mL/min): 0.5
temperature (°C): 25.0
wave length (nm): 270

chiral column: Daicel chiralcel 1C-3

500 500
400+ - 400
300+ 300
200 - - 200
100 - 100
0 - F5 — — ———— — 0
0 5 10 15 20 25 30
min
UViEs T
B 9% B 2 T B
.89 ”Ugg%% %%56 . 13.
15.723 11058542 49,914 15.23 16.59
| i | | |
22155210 100. 000
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Table 2, entry 11: Purification by silica gel column chromatography (toluene/
methoxycyclopentane = 200/1) and recrystallization gave a desired biaryl (168 mg, 55%) of
[a]p?2= -2.24 (¢ 0.49, CDCls) as white solid materials. The ee value was determined by HPLC
analysis to be 52% with Daicel Chiralcel IC-3 (eluted with hexane-iPrOH 90/10, 270 nm, and
flow rate 0.5 mL/min, column temperature 25 °C, and retention times: 12.48 min with 75.99%,
14.76 min with 24.01%).

1. NMR spectrum
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2. HPLC chart of the biaryl with 52% ee.

sample ID: AS174-02

date: 2010/09/09 16:52:04

method: G:YEZChrom Elite¥Enterprise¥Projects¥Defaul t¥Method¥H-1PA_90_10_0.5. met

data:c:¥ its and SettingsYadmin¥ 7R 4 b v FYHPLO ERROAIEYASIT4-02_2010-09-09 16-50-43. dat

solvent: Hexane/IPA = 90/10

flow rate (mL/min): 0.5

temperature (°C): 25.0

wave length (nm): 270

chiral column: Daicel chiralcel 1C-3

2500 2500
20004 = 2000
1500 = 1500
1000 1000
500 500
0 . e . \ ' L , 0
0.0 25 50 1.5 0.0 12.5 15.0 17.5 20,0
min
Ve _—
L mii% 2 TS
. oI 750 Bl R
14,763 33898285 24012 1434 15.81
| o 141174503 | 100,000 | ]
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3. HPLC chart of a racemic biaryl.

sample ID: AS126-02

date: 2010/06/08 19:29:09

method: ¢:¥EZChrom EliteYEnterpriscYProjectsYDefaul t¥HethodyH-IPA_90_10_0.5. met
data:c:¥Documents and Settings¥admin¥F R % kv FYHPLC_{£REBATEYAS126-02_2010-06-08 19-27-43. dat

solvent: Hexane/IPA = 90/10

flow rate (mL/min): 0.5
temperature (°C): 25.0
wave length (nm): 270

chiral column: Daicel chiralcel 1C-3

500 500
400+ - 400
300+ 300
200 - - 200
100 - 100
04— - - — — 0
0 5 10 15 20 25 30
min
UViEs T
B 9% B T B
.89 ”Ugg%% %%56 . 13. E%_
15.723 11058542 49,914 15.23 16.59
| i | | |
22155210 100. 000
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Table 2, entry 12: Purification by silica gel column chromatography (toluene/ Hexane = 1/1)
and gave a desired biaryl (225 mg, 87%) of [a]p” = +39.8 (¢ 0.50, CDCl3) as white solid
materials. The ee value was determined by HPLC analysis to be 33% with Daicel Chiralcel
IC-3 (eluted with hexane-iPrOH 90/10, 270 nm, and flow rate 0.5 mL/min, column temperature
25 °C, and retention times: 20.25 min with 33.66%, 24.27 min with 66.34%).

1. NMR spectrum
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2. HPLC chart of the biaryl with 33% ee.

sample 1D: AS176-01

date: 2010/09/11 16:40:43

method:G:¥EZChrom Elite¥Enterprise¥Projects¥Defaul t¥lethod¥H-|PA 95 5 0.5 met
datac:¥Documents and Settings¥admin¥F 2 4 b JYHPLC_f£AREA[KYASI76-01_2010-09-11 16-39-47. dat

solvent: Hexane/IPA = 95/5
flow rate (mL/min): 0.5
temperature (°C): 25.0

wave length (nm):

270

chiral column: Daicel chiralcel OD-H

600 - 600
400 400
E g E
200+ =3 - 200
0 . . ]
0 10 15 20 25 30
min
UVig R
5 % SiL:] ]
; P10 R G :
24.213 42980673 66. 340 23.43 26.32
b3
| ‘ 64788239 | 100. 000 ‘ ‘
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3. HPLC chart of a racemic biaryl.

sample |D: TK458-05_0D-H

date: 2009/11/18 13:36:18

methad:¢:¥EZChrom Elite¥Enterprise¥Projects¥Defaul t¥Method¥H-IPA_95 5 0. 5. met

data’C:¥Documents and SettingsYadmin¥FR 4 ko FYHPLC #uH# {E¥TK458-05_0D-H_2009-11-18 13-33-44. dat

solvent: Hexane/IPA = 95/5

flow rate (mL/min): 0.5

temperature (°C): 25.0

wave lenght (hm): 270

chiral column: Daicel chiralcel OD-H

600 600
400 g 400
200 - 200
0 5 10 1_5 20 25 30
VR EEEE i) mii B 1 B3 12 T B
= B 1% piL] 2 T B le
20.973 GSME 49, 842 . 23.13
25.410 68696413 50. 158 24.67 29.21

136961067 l 100. 000
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