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1. General Information

All air-sensitive manipulations were carried out with standard Schlenk techniques
under nitrogen or argon. NMR spectra were recorded on Bruker AVANCE AV-500
spectrometer (500 MHz for H, 125 MHz for *3C), Bruker AVANCE AV-400
spectrometer (400 MHz for 'H, 101 MHz for 3C) or Bruker AVANCE AV-300
spectrometer (300 MHz for *H, 75 MHz for 3C). Chemical shifts were reported in &
(ppm) referenced to the residual solvent peak of CDCls (8 7.26) for *H NMR and
CDCI3 (5 77.0) for 3C NMR. Multiplicity was indicated as follows: s (singlet), d
(doublet), t (triplet), g (quartet), m (multiplet), br (broad). Coupling constants were
reported in Hertz (Hz). Specific rotations were measured on an ANTON PAAR MCP
100 automatic polarimeter. High resolution mass spectra (HRMS) were obtained on
Thermo Scientific LTQ Orbitrap XL (ESI). For thin layer chromatography (TLC),
Yantai pre-coated TLC plates (HSGF 254) were used, and compounds were
visualized with a UV light at 254 nm. Further visualization was achieved by staining
with KMnOs followed by heating. Column chromatography separations were
performed on silica gel (300-400 mesh). Enantiomeric excesses (ee) were determined

by HPLC analysis on SHIMADZU HPLC system with Daicel chiral columns.

2. Materials

Toluene was distilled over benzophenone ketyl under N,. 1,4-Dioxane,
1,2-dichloroethane, EtOH and THF (Extra Dry, with molecular sieves, stabilized with
BHT, water <50 ppm (by K.F.)) were purchased from commercial supplier and used
as received. Rhodium complex [Rh(OH)(cod)]o!!! was prepared according to the
reported procedures. Catalysts [RhCI(L1)]2,!?' [RhCI(L2)]2'¥, [RhCI(L3)]"*' and
[RhCI((R,R)-Ph-bod)].'*! were prepared according to the literature procedures. All the

organoboronic acids were purchased from commercial suppliers and used as received.
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3. A General Procedure for Table 1

OH
i »
XN [RhCI(L™)]2
. HOOB(OH)Z (1 mol % Rh) : q
solvent, 60 °C, 2 h
OH 1a 2a
3a

OH
[RhCI(L)]2 (1.0 umol, 1 mol % Rh), 1a (0.20 mmol) and 2a (0.30 mmol) were
placed in an oven-dried Schlenk tube under nitrogen. Solvent was added, and the
reaction was stirred at 60 °C for 2 h. Upon completion, the mixture was passed
through a short pad of silica gel with EtOAc as the eluent. The solvent was removed
on a rotary evaporator, and the crude product was subjected to silica gel

chromatography with petroleum ether/EtOAc (v/v = 3/1) to give 3a.

4. Procedures for Table 2 & Table 3

| A =—(OH)
o Z
[RhCI(L1)], N
AN . N B(OH)2_ (1 mol % Rh) _ %
LR 1 byl
(HO)—g A" (HO)—g A" EtOH, 60 °C, 12h  (HO)—j A"
1 2 3

[RhCI(L1)]2 (0.95 mg, 1.0 umol, 1 mol % Rh) and 2 (0.30 mmol) were placed in an
oven-dried Schlenk tube under nitrogen. EtOH (0.4 mL), 1 (0.20 mmol) and another
portion of EtOH (0.6 mL) was added successively, and the reaction was stirred at 60 °C
for 12 h. Upon completion, the solution was passed through a short pad of silica gel
with EtOAc as the eluent. The solvent was removed on a rotary evaporator, and the
crude product was subjected to silica gel chromatography with petroleum

ether/EtOAc (v/v = 3/1) to give 3.
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A general procedure for dehydration of hemiacetal product

TsOH-H20 (0.02 mmol), the hemiacetal product (0.20 mmol) and 4 A MS (0.20 g)
were placed in an oven-dried Schlenk tube under nitrogen. Toluene (1.0 mL) was
added, and the mixture was then heated to 100 °C for 3 h. Upon completion, the
mixture was passed through a short pad of silica gel with EtOAc as the eluent. The
solvent was removed on a rotary evaporator, and the crude product was subjected to

silica gel chromatography with petroleum ether/EtOAc (v/v = 20/1) to give chromene.

5. Procedures for Scheme 2

OH Ph
©/0 BF-OEt,

/\)L PhMe, 50 °C  HO 3
Cy Ph Cy

41; 97% ee 6; 90%, 97% ee

BF3-OEt2 (74.0 pL, 0.60 mmol) and enantioenriched 41 (49.0 mg, 0.20 mmol, 97%
ee) were placed in an oven-dried Schlenk tube under nitrogen. Toluene (1.0 mL) was
added and the reaction was stirred at 50 °C for 12 h. Upon completion, the mixture
was passed through a short pad of silica gel with EtOAc as the eluent. The solvent
was removed on a rotary evaporator, and the crude product was subjected to silica gel
chromatography with petroleum ether/EtOAc (v/v = 10/1) to give 6 (52.2 mg, 90%

yield, 97% ee) as a pale yellow solid.

@O Et;SiH, BF5-OEt, @O

= OH - = by
: CH,Cly, —78 °C "

4m; 99% ee 7: 90%,
>20:1 d.r., 99% ee

Enantioenriched 4m (60.5 mg, 0.20 mmol, 99% ee) was dissolved in CH2Cl2 (2
mL). The solution was cooled to —78 °C , and then silane (3.0 mmol) was added

followed by the addition of BF3-OEt, (0.80 mmol). After 1 h, the reaction was warmed
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to rt and the solvent was removed. The residue was purified by column
chromatography with petroleum ether/EtOAc (v/v = 20/1) to give 7 (51.4 mg, 90%
yield, dr > 20:1, 99% ee) as a white solid.

OH OH

: TsOH-H,0 :

: Et o 7 o~ox

@\/COZ PhMe, 80 °C @El
OH )

40; 92% ee 8;95%, 91% ee
TsOH-H>O (0.04 mmol) and enantioenriched 40 (57.3 mg, 0.20 mmol, 92% ee)
were placed in an oven-dried Schlenk tube under nitrogen. Toluene (1.0 mL) was
added and the reaction was stirred at 80 °C for 12 h. Upon completion, the mixture
was passed through a short pad of silica gel with EtOAc as the eluent. The solvent
was removed on a rotary evaporator, and the crude product was subjected to silica gel
chromatography with petroleum ether/EtOAc (v/v = 4/1) to give 8 (45.6 mg, 95%

yield, 91% ee) as a white solid.

OH OH OH
© NaBH,, MeOH, 0 °C to 1t @ Phl(OAc),, TFE, it ©\o
“__CHO : :
Ph™ > Ph™ >"0OH Ph/\)
4d; 96% ee 9 10

81% for two steps, 96% ee

Enantioenriched 4d (45.2 mg, 0.20 mmol, 96% ee) was dissolved in MeOH (2 mL),
and NaBH; (0.40 mmol) was added at 0 °C. Then the reaction was allowed to warm to
rt and stirred for 2 h. Upon completion, the solvent was removed on a rotary
evaporator, the residue was subjected to silica gel chromatography with petroleum
ether/EtOAc (v/v = 1/1) to give 9, which was directly dissolved in CFsCH.OH (1.0
mL), and Phl(OAc)2 (77.3 mg, 0.24 mmol) was added. The reaction was stirred at rt
for 2 h. The mixture was purified by flash gel column chromatography eluting with
petroleum ether /EtOAc (v/v = 10:1) to give 10 (36.6 mg, 81% vyield, 96% ee) as a

pale yellow solid.
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OH OH
© LiOH, MeOH, 50 °C © Phi(OAc),, TFE. 1t @

Z NS
oy~ COzMe oy~ COOH

4b; 99% ee 12 13
95% for two steps, 99% ee

Enantioenriched 4b (51.3 mg, 0.20 mmol, 99% ee) was dissolved in MeOH (2.0
mL)/H20 (1.0 mL), and LiOH-H20 (0.80 mmol) was added. The reaction was stirred
at 50 °C for 6 h. Upon completion, it was cooled to room temperature and 2N HCI (10
mL) was added. The mixture was extracted with CH2Clz (8 mL*3). The combined
organic extracts were dried over MgSOs, filtered, and concentrated under vacuum to
give the crude carboxylic acid, which was used for the next step without further
purification. Intermediate 12 was dissolved in CFsCH20OH (1.0 mL), and PhI(OAc):
(77.3 mg, 0.24 mmol) was added. The reaction mixture was stirred at rt for 1 h. The
solvent was removed on a rotary evaporator, and the residue was purified by flash gel
column chromatography eluting with petroleum ether /EtOAc (v/v = 2:1) to give 13
(45.6 mg, 95% vyield, 99% ee) as a pale yellow solid.

OH

0
Br © o Phi(OAc), Br @

<ome Pd(OAG) K;CO;

B —_— v
wph MeOH, 0 °C @/VBZ TBAB, CH3CN, 80 °C
15; 93% for two steps,

4n; 95% ee 14 19:1 d.r., 96% ee

Enantioenriched 4n (76.3 mg, 0.20 mmol, 96% ee) was reacted with Phl(OAc):
(77.3 mg, 0.24 mmol) in MeOH (1.0 mL) at 0 °C for 4 h. Upon completion, the
solvent was removed on a rotary evaporator, the residue was subjected to silica gel
chromatography with petroleum ether/EtOAc (v/iv = 10/1) to get 14. Then
intermediate 14, Pd(OAc). (0.02 mmol), K.COz (0.80 mmol) and TBAB (0.20 mmol)
were placed in an oven-dried Schlenk tube under nitrogen. CH3CN (1.0 mL) were
added, and the reaction was stirred at 80 °C for 6 h. Upon completion, the mixture
was passed through a short pad of silica gel with EtOAc as the eluent. The solvent

was removed on a rotary evaporator, and the crude product was subjected to silica gel
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chromatography with petroleum ether/EtOAc (v/v = 10/1) to give 15 (61.4 mg, 93%
yield, 19:1 dr, 96% ee) as a pale yellow solid. The configuration of the newly

generated stereocenter of 15 was assigned by NOE study (see part 9, NMR spectra).

6. Procedures for Scheme 3

[RhCI(L3)], © ©

~_CHO (1 mol % Rh) : Pr,NH i J\
—_ _—
N
\©f\/ conditions m NaBH3;CN \©f\/>\
OH PhB(OH), 0~ "OH Ti(OiPr)4 OH

1p (S)-Tolterodine
(97%, >99% ee)

[RhCI(L3)]2 (0.8 mg, 1.0 umol, 1 mol % Rh), 1 (0.20 mmol) and 2 (0.30 mmol)
were placed in an oven-dried Schlenk tube under nitrogen. EtOH (0.4 mL), KOH
(0.56 mg, 10 umol, in 0.1 mL H20) and another portion of EtOH (0.6 mL) were added
successively, and the reaction was stirred at 60 °C for 12 h. Upon completion, the
mixture was passed through a short pad of silica gel with EtOAc as the eluent. The
solvent was removed on a rotary evaporator. The residue was dissolved in THF (0.5
mL) and transferred to an oven-dried Schlenk tube containing Ti(O'Pr)4 (0.60 mmol),
'Pr,NH (1.0 mmol) and NaBH3CN (0.60 mmol) under nitrogen. Then 0.5 mL of THF
was added and the reaction was stirred at 70 °C for 12 h. The solvent was removed on
a rotary evaporator, and the crude product was subjected to silica gel chromatography

with petroleum ether/EtOAC/EtsN (v/v = 70/30/1) to give the product.

[RhCI(L3)], O .
x-CHO (1 mol % Rh) 'ProNH J\
ik A - = N
©/\/ conditions O NaBH;CN O )\
o OH TI(OIPF)4 OH

4q  2-OH-5-Me-PhB(OH),

(R)-Tolterodine
(86%, 99% ee)

[RhCI(L3)]> (0.8 mg, 1.0 pumol, 1 mol % Rh), 1g (0.20 mmol) and
2-OH-5-Me-PhB(OH)2 (0.80 mmol) were placed in an oven-dried Schlenk tube under
nitrogen. EtOH (0.4 mL), KOH (0.56 mg, 10 umol, in 0.1 mL H.O) and another
portion of EtOH (0.6 mL) were added successively, and the reaction was stirred at 60 °C

for 12 h. Upon completion, the mixture was passed through a short pad of silica gel
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with EtOAc as the eluent. The solvent was removed on a rotary evaporator. The
residue was dissolved in THF (0.5 mL) and transferred to an oven-dried Schlenk tube
containing Ti(O'Pr)s (0.60 mmol), 'Pro.NH (1.0 mmol) and NaBHsCN (0.60 mmol)
under nitrogen. Then 0.5 mL of THF was added and the reaction was stirred at 70 °C
for 12 h. The solvent was removed on a rotary evaporator, and the crude product was
subjected to silica gel chromatography with petroleum ether/EtOAC/EtsN (viv =
70/30/1) to give the product.

7. Procedures for Scheme 4

OH
[RCI(L1)], © 0
(1 mol % Rh) :
1a (2 mmol) + 2a (3mmol) ———— >

EtOH, 60 °C, 3 h
(99%, 96% ee)

OH

[RhCI(L1)]2 (9.5 mg, 1 mol % Rh), 1a (2.0 mmol) and 2a (3.0 mmol) were placed in
an oven-dried Schlenk tube under nitrogen. EtOH (4.0 mL) was added, and the
reaction was stirred at 60 °C for 3 h. Upon completion, the solution was passed
through a short pad of silica gel with EtOAc as the eluent. The solvent was removed
on a rotary evaporator, and the crude product was subjected to silica gel
chromatography with petroleum ether/EtOAc (v/iv = 3/1 to 2/1) to give 3 and a
mixture of recovered catalyst and phenol.

Recycling of the catalyst: 1a (2.0 mmol) and 2a (3.0 mmol) were placed in an
oven-dried Schlenk tube under nitrogen, an ethanol solution (4.0 mL) of the recovered
catalyst with phenol was added. The reaction was stirred at 60 °C for 3 h. The workup

was the same as above.
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8. Characterization of the Products

(S)-4-(3-Hydroxyphenyl)-4-(4-hydroxyphenyl)butan-2-one (3a)
OH Compound 3a. (99% yield, 97% ee (S5)). White solid, 51.2 mg at

© 0.20 mmol scale. The ee of 3a was determined by HPLC analysis:

: O (Chiralcel IF column, 1.0 mL/min, hexane/isopropanol = 80/20, 210

nm, fmajor = 9.0 min (S), fminor = 7.6 min (R)); [a]*’p —0.85 (c 0.47,

OH CH;0H) for 97% ee (S). 'H NMR (300 MHz, ds-DMSO) & 2.05 (s,
3H), 3.13 (d,J=7.5 Hz, 2H) , 4.28 (t, J= 7.4 Hz, 1H), 6.56 (d, J =
7.9 Hz, 1H), 6.63 — 6.70 (m, 4H), 7.02 — 7.07 (m, 3H), 9.23 (s, 1H), 9.26 (s, 1H); 1*C
NMR (75 MHz, ds-DMSO) 6 30.6,45.2,49.2, 113.4, 114.9, 115.5, 118.4, 128.9, 129.7,
135.1, 146.9, 156.1, 157.7, 207.3. HRMS (ESI) caled for CicHisNaO3" [M+Na]"

279.0992, found 279.0995.
(S)-4-(3-Hydroxy-4-methoxyphenyl)-4-(4-hydroxyphenyl)butan-2-one (3b)
OH Compound 3b. (99% yield, >99% ee (S)). White solid, 57.2

© mg at 0.20 mmol scale. The ee of 3b was determined by
0

HO H HPLC analysis: (Chiralcel IF column, 1.0 mL/min,
D/\)J\ hexane/isopropanol = 80/20, 210 nm, tmajor = 24.0 min (S),
° tminor = 15.9 min (R)); [a]®% +1.6 (c 0.61, CH3OH) for >99%
ee (S). *H NMR (300 MHz, ds-DMSO) § 2.03 (s, 3H), 3.07 (d, J = 7.7 Hz, 2H), 3.70

(s, 3H), 4.23 (t, J = 7.7 Hz, 1H), 6.62 — 6.68 (m, 4H), 6.76 — 6.80 (m, 1H), 7.01 — 7.05
(m, 2H), 8.76 (s, 1H), 9.16 (s, 1H); 3C NMR (126 MHz, ds-DMSO) 5 30.1, 44.2, 49.0,
55.7, 112.2, 115.0, 117.7, 128.3, 135.0, 137.7, 145.9, 146.3, 155.5, 206.9. HRMS
(ESI) calcd for C17H1sNaO4* [M+Na]* 309.1097, found 309.1098.
(S)-4-(4-Hydroxy-3-methoxyphenyl)-4-(4-hydroxyphenyl)butan-2-one (3c)

OH Compound 3c. (99% yield, 96% ee (S)). White solid, 57.2 mg

at 0.20 mmol scale. The ee of 3c was determined by HPLC
o]

o B analysis: (Chiralcel IC  column, 1.0 mL/min,
~
D/\)J\ hexane/isopropanol = 70/30, 210 nm, tmajor = 11.8 min (S),
HO
tminor = 12.8 min (R)); [0]®b —6.7 (¢ 1.1, CH3OH) for 96% ee
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(S). 'H NMR (500 MHz, ds-DMSO) & 2.06 (s, 3H), 3.16 (d, J = 7.8 Hz, 2H), 3.77 (s,
3H), 4.33 (t, J = 7.7 Hz, 1H), 6.67 — 6.74 (m, 4H), 6.86 (d, J = 1.5 Hz, 1H), 7.12 (d, J
= 8.5 Hz, 2H), 8.71 (s, 1H), 9.19 (s, 1H); 3C NMR (126 MHz, ds-DMSO) 5 30.2,
44.6, 49.2, 55.7, 112.0, 115.1, 115.4, 119.6, 128.3, 135.2, 136.0, 144.8, 147.4, 155.5,
207.0. HRMS (ESI) calcd for C17H1sNaO4" [M+Na]* 309.1097, found 309.1098.
(S)-4-(3-Chloro-4-hydroxyphenyl)-4-(4-hydroxyphenyl)butan-2-one (3d)

at 0.20 mmol scale. The ee of 3d was determined by HPLC

ol : analysis: (Chiralcel IC  column, 1.0  mL/min,
D/\)‘\ hexane/isopropanol = 80/20, 210 nm, tmajor = 8.7 min (S), tminor
e = 9.6 min (R)); [a]?°> +1.1 (c 0.45, CH3OH) for 95% ee (S).
IH NMR (500 MHz, de-DMSO) § 2.06 (s, 3H), 3.15 (d, J = 7.8 Hz, 2H), 4.30 (t, J =

7.7 Hz, 1H), 6.69 (d, J = 8.4 Hz, 2H), 6.88 (d, J = 8.3 Hz, 1H), 7.03 — 7.09 (m, 3H),
7.21(d, J = 1.8 Hz, 1H), 9.20 (s, 1H), 9.89 (s, 1H); *C NMR (126 MHz, ds-DMSO) 3

OH Compound 3d. (87% yield, 95% ee (S)). White solid, 50.9 mg
o)

30.1, 43.6, 48.7, 115.1, 116.5, 119.3, 126.9, 128.3, 128.5, 134.6, 137.0, 151.1, 155.6,
206.7. HRMS (ESI) calcd for C16H1sNaClO3s* [M+Na]* 313.0602, found 313.0598.
(S)-4-(3,5-Dibromo-4-hydroxyphenyl)-4-(4-hydroxyphenyl)butan-2-one (3e)

OH Compound 3e. (85% vyield, 95% ee (S)). White solid, 70 mg at

© 0.20 mmol scale. The ee of 3e was determined by HPLC

: 0 analysis: (Chiralcel IC column, 1.0 mL/min,

> hexane/isopropanol = 80/20, 210 nm, tmajor = 8.9 min (S), tminor
"o =11.0 min (R)); [a]*% —2.0 (c 0.68, CH3OH) for 95% ee (S).
IH NMR (500 MHz, dg-DMSO0) & 2.07 (s, 3H), 3.14 — 3.27 (m,
2H), 4.32 (t, J = 7.6 Hz, 1H), 6.70 (d, J = 8.4 Hz, 2H), 7.11 (d, J = 8.4 Hz, 2H), 7.44
(s, 2H), 9.24 (s, 1H), 9.68 (s, 1H); 3C NMR (126 MHz, ds-DMSO) & 30.0, 43.2, 48.2,

111.8, 115.2, 128.3, 131.0, 134.0, 139.8, 148.7, 155.7, 206.5. HRMS (ESI) calcd for

Br

C16H14aNa’®Br.0s* [M+Na]* 434.9202, found 434.9207.
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(R)-4-(4-Hydroxyphenyl)-4-phenylbutan-2-one (3f)

OH Compound 3f. (99% vyield, 97% ee (R)). White solid, 48 mg at

0.20 mmol scale. The ee of 3f was determined by HPLC analysis:

: O (Chiralcel IF column, 1.0 mL/min, hexane/isopropanol = 80/20,
©/\)J\ 210 nm, tmajor = 8.2 min (R), tminor = 7.3 min (S)); [a]*°> +0.85 (c
0.45, CH3OH) for 97% ee (R). *H NMR (300 MHz, ds-DMSO) &

2.05 (s, 3H), 3.19 (d, J = 7.7 Hz, 2H), 4.38 (t, J = 7.7 Hz, 1H), 6.68 (d, J = 8.3 Hz,
2H), 7.08 — 7.16 (m, 3H), 7.22 — 7.29 (m, 4H), 9.25 (s, 1H); 3C NMR (101 MHz,
ds-DMSO) 6 30.6, 45.3, 49.1, 115.6, 126.4, 127.9, 128.8, 128.9, 135.1, 145.5, 156.1,

207.3. HRMS (ESI) calcd for C16H16NaO2>" [M+Na]* 263.1043, found 263.1040.
(R)-4-(4-Hydroxyphenyl)-4-(4-(trifluoromethyl)phenyl)butan-2-one (3q)

OH Compound 3g. (99% yield, 96% ee (R)). White solid, 61.6
© mg at 0.20 mmol scale. The ee of 3g was determined by
B O HpLC analysis: (Chiralcel IC column, 1.0 mL/min,
hexane/isopropanol = 80/20, 210 nm, fmajor = 5.4 min (R),
F tminor = 6.7 min (S)); [a]*°p +5.9 (c 0.47, CH30H) for 96% ee
(R). 'H NMR (300 MHz, ds-DMSO) § 2.06 (s, 3H), 3.15 —
3.36 (m, 2H), 4.48 (t, /= 7.6 Hz, 1H), 6.69 (d, J = 8.4 Hz, 2H), 7.10 (d, J = 8.4 Hz,
2H), 7.49 (d, J = 8.1 Hz, 2H), 7.60 (d, J = 8.2 Hz, 2H), 9.25 (s, 1H); 1*C NMR (126
MHz, ds-DMSO) & 30.5, 45.0, 48.6, 115.7, 125.6 (q, J = 3.7 Hz), 127.0, 127.3, 128.7,
128.9, 134.2, 150.4, 156.3, 206.9. HRMS (ESI) calcd for Ci;HisNaF;0," [M+Na]"
331.0916, found 331.0915.
(S)-4-(4-Chlorophenyl)-4-(4-hydroxyphenyl)butan-2-one (3h)

OH Compound 3h. (99% yield, 97% ee (S)). White solid, 54.8 mg
at 0.20 mmol scale. The ee of 3h was determined by HPLC

: analysis: (Chiralcel IF column, 1.0 mL/min,
/©/\)J\ hexane/isopropanol = 80/20, 210 nm, tmajor = 6.8 min (S), tminor

Cl
= 6.5 min (R)); [a]®b +6.2 (¢ 0.54, CH30OH) for 97% ee (S). *H

NMR (300 MHz, ds-DMSO) & 2.05 (s, 3H), 3.08 — 3.28 (m, 2H), 4.38 (t, J = 7.6 Hz,
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1H), 6.68 (d, J = 8.4 Hz, 2H), 7.07 (d, J = 8.4 Hz, 2H), 7.29 (s, 4H), 9.23 (s, 1H); 3C
NMR (126MHz, ds-DMSO) 6 30.6, 44.5, 48.9, 115.7, 128.6, 128.8, 129.7, 131.0,
134.6, 144.6, 156.2, 207.0. HRMS (ESI) calcd for C16H1sNaClO2* [M+Na]* 297.0653,
found 297.0645.

(S)-4-(3-Bromophenyl)-4-(4-hydroxyphenyl)butan-2-one (3i)

at 0.20 mmol scale. The ee of 3i was determined by HPLC

Br F 0 analysis: (Chiralcel IC column, 1.0 mL/min,
\©/\)J\ hexane/isopropanol = 80/20, 210 nm, tmajor = 6.7 Min (S), tminor
= 8.4 min (R)); [a]*b —0.78 (c 0.52, CH3OH) for 96% ee (S).

IH NMR (400 MHz, ds-DMSO0) & 2.06 (s, 3H), 3.12 — 3.33 (m, 2H), 4.38 (, J = 7.6

OH Compound 3i. (99% vyield, 96% ee). Pale yellow solid, 63.6 mg

Hz, 1H), 6.69 (d, J = 8.4 Hz, 2H), 7.11 (d, J = 8.4 Hz, 2H), 7.17 — 7.25 (m, 1H), 7.26
—7.36 (M, 2H), 7.47 (s, 1H), 9.27 (s, 1H). 23C NMR (101 MHz, ds-DMSO) & 30.6,
44.8, 48.6, 115.7, 122.1, 126.9, 128.9, 129.3, 130.7, 130.9, 134.4, 148.5, 156.3, 207.0.
HRMS (ESI) calcd for C16H1sNa’®BrO2* [M+Na]* 341.0148, found 341.0149. HRMS
(ESI) calcd for C16H1sNa®'BrO,* [M+Na]* 343.0127, found 343.0131.
(R)-4-Cyclohexyl-4-(4-hydroxyphenyl)butan-2-one (3j)

OH Compound 3j. (99% vyield, 99% ee (R)). White solid, 49.2 mg at
0.20 mmol scale. The ee of 3j was determined by HPLC analysis:
: O (Chiralcel IC column, 1.0 mL/min, hexane/isopropanol = 80/20,
O/\)‘\ 210 nm, tmajor = 7.4 Min (R), tminor = 9.9 min (S)); [a]%p +25 (c 0.48,
CH3OH) for 99% ee (R). *H NMR (300 MHz, ds-DMSO) § 0.68 —
1.41 (m, 7H), 1.55 — 1.73 (m, 4H), 1.92 (s, 3H), 2.62 — 2.82 (m, 3H), 6.64 (d, J = 8.3
Hz, 2H), 6.91 (d, J = 8.3 Hz, 2H), 9.10 (s, 1H); *C NMR (75 MHz, ds-DMSO0) § 25.8,
25.95, 25.98, 30.0, 30.5, 42.7, 45.6, 46.7, 114.7, 128.9, 133.3, 155.4, 207.7. HRMS
(ESI) calcd for C16H22NaO," [M+Na]* 269.1512, found 269.15009.
(S)-4-(4-Hydroxyphenyl)octan-2-one (3k)

OH Compound 3k. (99% yield, 97% ee (S)). Colorless oil, 44.0 mg
© at 0.20 mmol scale. The ee of 3k was determined by HPLC
0
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analysis: (Chiralcel IF column, 1.0 mL/min, hexane/isopropanol = 90/10, 210 nm,
tmajor = 7.1 min (S), tminor = 7.7 min (R)); [a]*b +14 (c 0.55, CH3zO0H) for 97% ee (S).
IH NMR (300 MHz, d-DMSO0) 6 0.78 (t, J = 7.0 Hz, 3H), 1.03 — 1.23 (m, 4H), 1.34 —
1.51 (m, 2H), 1.96 (s, 3H), 2.57 — 2.72 (m, 2H), 2.82 — 3.0 (m, 1H), 6.67 (d, J = 8.1
Hz, 2H), 6.97 (d, J = 8.1 Hz, 2H), 9.11 (s, 1H); *C NMR (126 MHz, ds-DMSO) 5
13.8, 22.0, 29.0, 30.1, 35.9, 39.7, 50.2, 115.0, 128.1, 134.7, 155.4, 207.4. HRMS (ESI)
calcd for C14H20NaO-" [M+Na]* 243.1356, found 243.1356.
(R)-4-(3-Chloro-4-hydroxyphenyl)-4-(4-hydroxyphenyl)butan-2-one (3I)

OH Compound 3l. (96% vyield, 97% ee). White solid, 55.7 mg at

Cl
0.20 mmol scale. The ee of 3l was determined by HPLC

; analysis: (Chiralcel IC  column, 1.0 mL/min,
/©/\)J\ hexane/isopropanol = 80/20, 210 nm, tmajor = 9.4 min (R), tminor
1O = 8.6 min (S)); [a]?*°o —1.8 (c 0.66, CH3OH) for 97% ee (R).
IH NMR (400 MHz, de-DMSO) & 2.05 (s, 3H), 3.15 (d, J = 7.9 Hz, 2H), 4.29 (t, J =
7.7 Hz, 1H), 6.69 (d, J = 8.5 Hz, 2H), 6.88 (d, J = 8.3 Hz, 1H), 7.00 — 7.12 (m, 3H),
7.21 (d, J=2.1 Hz, 1H), 9.25 (s, 1H), 9.96 (s, 1H). *C NMR (101 MHz, ds-DMS0) &
30.6, 44.1, 49.1, 115.6, 116.9, 119.8, 127.4, 128.8, 129.0, 135.1, 137.5, 151.6, 156.1,

207.3. HRMS (ESI) calcd for C16H1sNaClOs* [M+Na]* 313.0602, found 313.0598.
(R)-4-(4-Hydroxy-2-methylphenyl)-4-(4-hydroxyphenyl)butan-2-one (3m)

OH Compound 3m. (84% yield, >99% ee). White solid, 45.4 mg

at 0.20 mmol scale. The ee of 3m was determined by HPLC

0 analysis: (Chiralcel IF column, 1.0  mL/min,
/©/\)‘\ hexane/isopropanol = 80/20, 210 nm, tmajor = 7.1 min (R), tminor

HO = 6.3 min (S)); [0]% —52 (c 0.51, CH3OH) for >99% ee (R).
IH NMR (400 MHz, de-DMSO) 6 2.02 (s, 3H), 2.17 (s, 3H), 2.97 — 3.15 (m, 2H), 4.44
(t, J = 7.6 Hz, 1H), 6.48 — 6.59 (m, 2H), 6.64 (d, J = 8.5 Hz, 2H), 6.98 (d, J = 8.5 Hz,
2H), 7.05 (d, J = 8.3 Hz, 1H), 9.08 (s, 1H), 9.17 (s, 1H). C NMR (101 MHz,
ds-DMSO) 6 20.0, 30.6, 40.4, 50.0, 113.1, 115.4, 117.5, 127.6, 129.0, 133.4, 135.1,
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137.0, 155.6, 155.8, 207.5. HRMS (ESI) calcd for C17H1sNaOs™ [M+Na]™ 293.1148,
found 293.1146.

(R)-4-(3-Hydroxyphenyl)-4-(4-hydroxyphenyl)butan-2-one (ent-3a)

HO Compound ent-3a. (99% yield, 96% ee (R)). White solid, 51.2
\© o Mg at 0.20 mmol scale. The ee of ent-3a was determined by
M HPLC analysis: (Chiralcel IF column, 1.0 mL/min,

HO hexane/isopropanol = 80/20, 210 nm, tmajor = 7.2 min (R), tminor

= 8.6 min (S)); [a]®®> +0.52 (c 0.44, CH3zOH) for 96% ee (R). *H NMR (400 MHz,

CD30D) § 2.05 (s, 3H), 3.13 (d, J = 7.5 Hz, 2H), 4.37 (t, J = 7.8 Hz, 1H), 6.55 — 6.64

(m, 1H), 6.64 — 6.76 (m, 4H), 7.00 — 7.14 (m, 3H); 3C NMR (101 MHz, CD3;0D) &

29.2, 454, 49.2, 112.8, 114.3, 114.8, 118.5, 128.4, 129.1, 134.9, 146.2, 155.4, 157.1,

209.2. HRMS (ESI) calcd for C16H1sNaO3z* [M+Na]* 279.0992, found 279.0995.

(R)-4-(4-Fluoro-3-hydroxyphenyl)-4-(4-hydroxyphenyl)butan-2-one (3n)

0.20 mmol scale. The ee of 3n was determined by HPLC

: analysis: (Chiralcel IF column, 1.0  mL/min,
/©/\)‘\ hexane/isopropanol = 80/20, 210 nm, tmajor = 7.3 mMin (R), tminor

" = 8.6 min (S)); [a]*b —0.57 (¢ 0.35, CH3OH) for 94% ee (R).
IH NMR (400 MHz, de-DMSO) & 2.05 (s, 3H), 3.11 (d, J = 7.7 Hz, 2H), 4.27 (t, J =

"o F Compound 3n. (82% yield, 94% ee). White solid, 45.0 mg at
o)

7.7 Hz, 1H), 6.64 — 6.71 (m, 3H), 6.79 (dd, J = 8.6, 2.1 Hz, 1H), 6.99 (dd, J = 11.3,
8.4 Hz, 1H), 7.05 (d, J = 8.5 Hz, 2H), 9.24 (s, 1H), 9.69 (s, 1H). 3C NMR (101 MHz,
de-DMSO) 5 30.6, 44.5, 49.2, 115.6, 116.1 (d, J = 18.0 Hz), 117.4 (d, J = 2.4 Hz),
118.4 (d, J = 6.4 Hz), 128.8, 135.0, 142.0 (d, J = 3.3 Hz), 144.8 (d, J = 12.4 Hz),
151.1 (d, J = 239.7 Hz), 156.1, 207.3. HRMS (ESI) calcd for C16HisNaFOz* [M+Na]*
297.0897, found 297.0899.

(S)-4-(4-Hydroxyphenyl)-4-phenylbutan-2-one (ent-3f)

© Compound ent-3f. (99% yield, 94% ee (S)). White solid, 48
o mg at 0.20 mmol scale. The ee of enti-3f was determined by

HPLC analysis: (Chiralcel IF column, 1.0 mL/min,
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S14



hexane/isopropanol = 80/20, 210 nm, tmajor = 7.3 Min (S), tminor = 8.6 min (R)); [a]*%
—1.3 (c 0.44, CH3OH) for 94% ee (S). 'H NMR (400 MHz, ds-DMSO) § 2.05 (s, 3H),
3.13 - 3.26 (m, 2H), 4.38 (t, J = 7.7 Hz, 1H), 6.68 (d, J = 8.4 Hz, 2H), 7.08 — 7.16 (m,
3H), 7.23 — 7.29 (m, 4H), 9.23 (s, 1H); 3C NMR (101 MHz, ds-DMSO) & 30.6, 45.3,
49.1, 115.6, 126.4, 127.9, 128.8, 128.9, 135.1, 145.5, 156.1, 207.3. HRMS (ESI) calcd
for C16H1sNaO2" [M+Na]" 263.1043, found 263.1040.
(S)-4-(3-Hydroxyphenyl)-4-phenylbutan-2-one (3p)

© Compound 3p. (98% yield, 96% ee (S)). White solid, 47.1 mg at
o)

0.20 mmol scale. The ee of 3p was determined by HPLC analysis:

(Chiralcel IF column, 1.0 mL/min, hexane/isopropanol = 80/20,
210 nm, tmajor =77 min (S), tminor =6.9 min (R)), [(X]ZOD -1.1 (C
0.56, CH3OH) for 96% ee (S). 'H NMR (400 MHz, ds-DMSO) &

OH

2.07 (s, 3H), 3.22 (d, J = 7.7 Hz, 2H), 4.40 (t, J = 7.7 Hz, 1H), 6.57 — 6.60 (m, 1H),
6.67 — 6.69 (m, 1H), 6.74 (d, J = 7.7 Hz, 1H), 7.07 (t, J = 7.8 Hz, 1H), 7.13 — 7.19 (m,
1H), 7.24 — 7.31 (m, 4H), 9.31 (s, 1H); *C NMR (101 MHz, ds-DMSO) & 30.6, 45.9,
48.8, 113.58, 115.1, 118.6, 126.5, 128.0, 128.8, 129.8, 144.9, 146.3, 157.8, 207.1.

HRMS (ESI) calcd for C1sH1sNaO2" [M+Na]*" 263.1043, found 263.1040.
(R)-4-(4-Hydroxyphenyl)-4-(4-methoxyphenyl)butan-2-one (3q)
OMe Compound 3g. (99% yield, 97% ee (R)). White solid, 54.1 mg

at 0.20 mmol scale. The ee of 3q was determined by HPLC

: analysis: (Chiralcel IF column, 1.0 mL/min,
/©/\)J\ hexane/isopropanol = 80/20, 210 nm, tmajor = 8.3 min (R), tminor
"o = 9.5 min (S)); [a]®b —2.5 (c 0.52, CH3OH) for 97% ee (R).
IH NMR (300 MHz, ds-DMSO) 5 2.02 (s, 3H), 3.12 (d, J = 7.7 Hz, 2H), 3.69 (s, 3H),
4.31 (t, J = 7.6 Hz, 1H), 6.65 (d, J = 8.2 Hz, 2H), 6.81 (d, J = 8.2 Hz, 2H), 7.05 (d, J =
8.0 Hz, 2H), 7.16 (d, J = 8.1 Hz, 2H), 9.16 (s, 1H); 3C NMR (126 MHz, ds-DMSO) 5

30.1, 44.0, 49.0, 54.9, 113.6, 115.0, 128.2, 128.3, 135.0, 137.0, 155.5, 157.4, 206.8.
HRMS (ESI) calcd for C17H1sNaOs* [M+Na]* 293.1148, found 293.1149.
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(S)-4-(3-Hydroxyphenyl)-4-(p-tolyl)butan-2-one (3r)

Me Compound 3r. (99% yield, 97% ee (S)). White solid, 50.8 mg at
© 0.20 mmol scale. The ee of 3r was determined by HPLC analysis:
: Q (Chiralcel IF column, 1.0 mL/min, hexane/isopropanol = 80/20, 210
M, tmajor = 6.9 Min (S), tminor = 6.3 Min (R)); [a]® > —2.7 (c 0.52,

CH3OH) for 97% ee (S). *H NMR (400 MHz, ds-DMSO) & 2.06 (s,

3H), 2.24 (s, 3H), 3.18 (d, J = 7.7 Hz, 2H), 4.35 (t, J = 7.7 Hz, 1H),

6.57 (dd, J = 7.9, 2.0 Hz, 1H), 6.64 — 6.67 (m, 1H), 6.71 (d, J = 7.7 Hz, 1H), 7.03 —
7.09 (m, 3H), 7.15 — 7.18 (m, 2H), 9.29 (s, 1H); *C NMR (101 MHz, ds-DMSO) &
21.0, 30.6, 45.5, 48.8, 113.5, 115.0, 118.5, 127.9, 129.4, 129.7, 135.5, 141.8, 146.5,

OH

157.8, 207.2. HRMS (ESI) calcd for CisHisNaO." [M+Na]® 277.1199, found
277.1199.

(R)-3-(4-Hydroxyphenyl)-1,3-diphenylpropan-1-one (4a)

OH Compound 4a. (99% yield, 95% ee (R)). White solid, 60.4 mg
© at 0.20 mmol scale. The ee of 4a was determined by HPLC
- 0 analysis: (Chiralcel IC  column, 1.0  mL/min,

hexane/isopropanol = 90/10, 210 nm, tmajor = 15.0 min (R),

tminor = 14.1 min (S)); [0]*°o +3.1 (c 0.58, CH30H) for 95% ee
(R). 'H NMR (400 MHz, ds-DMSO) & 3.76 — 3.90 (m, 2H), 4.60 (t, J = 7.4 Hz, 1H),
6.69 (d, J = 8.4 Hz, 2H), 7.13 (t, J = 7.3 Hz, 1H), 7.19 (d, J = 8.4 Hz, 2H), 7.25 (t, J =
7.6 Hz, 2H), 7.36 (d, J = 7.6 Hz, 2H), 7.50 (t, J = 7.6 Hz, 2H), 7.62 (t, J = 7.3 Hz, 1H),
8.02 (d, J = 7.5 Hz, 2H), 9.24 (s, 1H); *C NMR (101 MHz, ds-DMSO) & 44.1, 45.5,
115.6, 126.3, 128.0, 128.7, 129.05, 129.14, 133.6, 135.4, 137.3, 145.8, 156.1, 198.7.
HRMS (ESI) calcd for C21H1sNaO>" [M+Na]* 325.1199, found 325.1200.

Methyl (R)-3-(4-hydroxyphenyl)-3-phenylpropanoate (4b)

OH Compound 4b. (99% vyield, 99% ee (R)). Pale yellow oil, 51.2
© mg at 0.20 mmol scale. The ee of 4b was determined by HPLC
0

z analysis: (Chiralcel IF column, 1.0 mL/min, hexane/isopropanol

- ~
©/\)J\O = 85/15, 210 nm, tmajor =6.3 min (R), tminor = 5.8 min (S)), [(X,]ZOD
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+1.5 (c 0.55, CH3OH) for 99% ee (R). *H NMR (400 MHz, ds-DMSO) § 3.00 — 3.14
(m, 2H), 3.49 (s, 3H), 4.36 (t, J = 8.0 Hz, 1H), 6.67 — 6.71 (m, 2H), 7.10 — 7.18 (m,
3H), 7.24 — 7.31 (m, 4H), 9.26 (s, 1H); 3C NMR (101 MHz, de-DMSO) 5 40.2, 46.3,
51.7, 115.6, 126.6, 127.8, 128.8, 134.6, 144.9, 156.2, 172.2. HRMS (ESI) calcd for

Ci6H16NaO3" [M+Na]* 279.0992, found 279.0987.
(R)-N-benzyl-3-(4-hydroxyphenyl)-3-phenylpropanamide (4c)
OH Compound 4c. (92% vyield, 98% ee (R)). White solid, 60.9 mg at

© 0.20 mmol scale. The ee of 4c was determined by HPLC analysis:

z (Chiralcel IF column, 1.0 mL/min, hexane/isopropanol = 70/30,
ph > CONHEN 210 nm, tmajor = 6.6 Min (R), tminor = 6.0 Min (S)); [a]?° +0.2 (c
0.49, CH30OH) for 98% ee (R). *H NMR (300 MHz, ds-DMSO) & 2.89 (d, J = 8.0 Hz,
2H), 4.14 — 4.29 (m, 2H), 4.45 (t, J = 8.0 Hz, 1H), 6.71 (d, J = 8.4 Hz, 2H), 6.86 —
6.90 (m, 2H), 7.10 (d, J = 8.4 Hz, 2H), 7.17 — 7.21 (m, 4H), 7.24 — 7.29 (m, 4H), 8.34
(t, J = 5.7 Hz, 1H), 9.24 (s, 1H); 3C NMR (126 MHz, ds-DMSO) & 41.7, 41.7, 46.2,
115.1, 125.9, 126.4, 126.7, 127.5, 128.0, 128.2, 128.5, 134.4, 139.2, 144.8, 155.7,
170.3. HRMS (ESI) calcd for C22H22NO>* [M+H]* 332.1645, found 332.1641.

(R)-3-(4-Hydroxyphenyl)-3-phenylpropanal (4d)

OH Compound 4d. (91% vyield, 96% ee (R)). White solid, 41.2 mg at

© 0.20 mmol scale. The ee of 4d was determined by HPLC analysis:

< H (Chiralcel IC column, 1.0 mL/min, hexane/isopropanol = 80/20,

WO 210 NM, trajor = 8.3 Min (R), tminor = 9.4 min (S)); [0 —10 (c

0.40, CH3OH) for 96% ee (R). 'H NMR (400 MHz, CDCl3) & 3.08

—3.22 (m, 2H), 4.59 (t, J = 7.8 Hz, 1H), 6.70 — 6.80 (m, 2H), 7.05 — 7.15 (m, 2H),

7.19 — 7.25 (m, 3H), 7.27 — 7.35 (m, 2H), 9.75 (t, J = 2.0 Hz, 1H); 3C NMR (101

MHz, CDCIs) 6 44.2, 49.6, 115.7, 126.7, 127.6, 128.8, 128.9, 135.0, 143.6, 154.5,
202.4. HRMS (ESI) calcd for C1sH14NaO2* [M+Na]* 249.0886, found 249.0885.

(R)-3-(4-Hydroxyphenyl)-3-phenylpropanenitrile (4€)

OH Compound 4e. (67% yield, 80% ee (R)). White solid, 41.2 mg at
0.20 mmol scale. The ee of 4e was determined by HPLC analysis:

:  _N (Chiralcel IF column, 1.0 mL/min, hexane/isopropanol = 90/10,
~ =~
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210 nm, tmajor = 14.3 min (R), tminor = 13.5 min (S)); [a]*o +0.98 (¢ 0.31, CH3zOH) for
80% ee (R). *H NMR (400 MHz, de-DMSO) & 3.27 (d, J = 8.1 Hz, 2H), 4.32 (t, J =
8.1 Hz, 1H), 6.72 (d, J = 8.4 Hz, 2H), 7.16 (d, J = 8.5 Hz, 2H), 7.19 — 7.25 (m, 1H),
7.29 - 7.38 (m, 4H), 9.36 (s, 1H): 13C NMR (101 MHz, ds-DMSO) & 23.4, 46.3, 115.7,
120.3, 127.2, 127.8, 128.96, 128.97, 133.1, 143.4, 156.7. HRMS (ESI) calcd for
CisH13NaNO™ [M+Na]* 246.0889, found 246.0894.

Methyl (R)-5-(4-hydroxyphenyl)-3-oxo0-5-phenylpentanoate (4f)

OH Compound 4f. (99% yield, >99% ee (R)). White solid, 59.6

© mg at 0.20 mmol scale. The ee of 4f was determined by HPLC

- 0 analysis: (Chiralcel IB column, 1.0 mL/min,
Ph/'\)J\/cone

hexane/isopropanol = 85/15, 210 nmM, tmajor = 19.4 min (R),
tminor = 46.1 min (S)); [a]*%> +6.3 (c 0.40, CH30H) for >99% ee (R). 'H NMR (300
MHz, ds-DMSO0) & 3.32 (d, J = 7.5 Hz, 2H), 3.53 — 3.65 (m, 5H), 4.37 (t, J = 7.5 Hz,
1H), 6.67 (d, J = 8.3 Hz, 2H), 7.07 (d, J = 8.4 Hz, 2H), 7.11 — 7.19 (m, 1H), 7.25 (d,
J = 4.2 Hz, 4H), 9.19 (s, 1H); °C NMR (126 MHz, de-DMSO) & 44.3, 48.0, 48.8,
51.7, 115.1, 125.9, 127.3, 128.2, 128.3, 134.3, 144.7, 155.6, 167.4, 201.5. HRMS
(ESI) calcd for C1sH1sNaO4* [M+Na]* 321.1097, found 321.1098.

Dimethyl (R)-(4-(4-hydroxyphenyl)-2-0x0-4-phenylbutyl)phosphonate (49)

OH Compound 4g. (96% yield, 96% ee (R)). White solid, 66.8
© mg at 0.20 mmol scale. The ee of 4g was determined by
- 0 0 HPLC analysis: (Chiralcel IF column, 1.0 mL/min,

hexane/isopropanol = 80/20, 210 nm, tmajor = 15.2 min (R),
tminor = 14.2 min (S)); [0]?°p +2.5 (¢ 0.52, CH3OH) for 96% ee (R). *H NMR (300
MHz, ds-DMS0) & 3.20 — 3.38 (m, 4H), 3.59 (s, 3H), 3.63 (s, 3H), 4.39 (t, J = 7.4 Hz,
1H), 6.67 (d, J = 8.3 Hz, 2H), 7.07 (d, J = 8.4 Hz, 2H), 7.12 — 7.17 (m, 1H), 7.25 (d, J
= 4.2 Hz, 4H), 9.20 (s, 1H); 13C NMR (126 MHz, ds-DMS0) & 40.8, 44.1, 49.1, 52.5,
52.5, 125.9, 127.4, 128.2, 128.4, 134.4, 144.8, 155.6, 200.20, 200.24. HRMS (ESI)
calcd for C1gH2205P* [M+H]* 349.1199, found 349.1203.
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(R)-3-(4-Hydroxyphenyl)cyclohexan-1-one (4h)

e} Compound 4h. (99% yield, 98% ee (R)). White solid, 38.1 mg at

é 0.20 mmol scale. The ee of 4h was determined by HPLC analysis:

©\ (Chiralcel IC column, 1.0 mL/min, hexane/isopropanol = 80/20,

OH 210 nm, tmajor = 10.0 min (R), tminor = 11.1 min (S)); [o]? +6.4 (¢

0.39, CH3OH) for 98% ee (R). *H NMR (300 MHz, ds-DMSO0) & 1.55 — 1.92 (m, 3H),

1.93 — 2.06 (m, 1H), 2.17 — 2.33 (m, 2H), 2.33 — 2.47 (m, 1H), 2.56 (t, J = 13.1 Hz,

1H), 2.86 (t, J = 11.5 Hz, 1H), 6.70 (d, J = 8.2 Hz, 2H), 7.06 (d, J = 8.0 Hz, 2H), 9.20

(s, 1H); *C NMR (126 MHz, de-DMS0) § 25.4, 33.0, 40.9, 43.6, 49.1, 115.6, 127.9,

135.6, 156.2, 210.7. HRMS (ESI) calcd for Ci2H1502" [M+H]" 191.1067, found

191.1061.

(R)-3-(4-Hydroxyphenyl)cyclopentan-1-one (4i)

o} Compound 4i. (99% vyield, 99% ee (R)). White solid, 35.2 mg at 0.20

mmol scale. The ee of 4i was determined by HPLC analysis:

NS

(Chiralcel IF column, 1.0 mL/min, hexane/isopropanol = 90/10, 210

M, tmajor = 15.1 Min (R), tminor = 14.1 min (S)); [a]®p +74 (c 0.42,
on CH3OH) for 99% ee (R). *H NMR (300 MHz, ds-Acetone) § 2.29 —
2.47 (m, 1H), 2.62 — 2.82 (m, 4H), 2.90 — 3.05 (m, 1H), 3.70 — 3.91 (m, 1H), 7.26 (d,
J = 84 Hz, 2H), 7.62 (d, J = 8.4 Hz, 2H), 8.61 (s, 1H); 3C NMR (126 MHz,
ds-Acetone) 6 32.1, 39.2, 42.3, 46.4, 116.0, 128.6, 135.4, 156.7, 217.4. HRMS (ESI)
calcd for C11H12NaO>" [M+Na]* 199.0730, found 199.0730.

(R)-4-(4-Hydroxyphenytetrahydro-2H-pyran-2-one (4{)

0 Compound 4j. (98% vyield, 84% ee (R)). White solid, 37.7 mg at 0.20
<)§ mmol scale. The ee of 4 was determined by HPLC analysis:
“ (Chiralcel IC column, 1.0 mL/min, hexane/isopropanol = 70/30, 210

M, tmajor = 19.0 min (R), tminor = 23.5 min (S)); [0]*°o —6.3 (c 0.33,

on CH3OH) for 84% (R). *H NMR (400 MHz, dg-Acetone) & 1.94 — 2.17

(m, 2H), 2.51 — 2.61 (m, 1H), 2.72 — 2.82 (m, 1H), 3.18 — 3.29 (m, 1H), 4.49 — 4.33

(m, 2H), 6.63 — 6.93 (m, 2H), 7.10 — 7.20 (m, 2H), 8.29 (s, 1H); 3C NMR (101 MHz,
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ds-Acetone) & 30.4, 36.6, 37.7, 68.3, 115.4, 127.6, 134.9, 156.2, 170.0. HRMS (ESI)
calcd for C11H12NaO3*™ [M+Na]* 215.0679, found 215.0680.
(R)-3-(3-Hydroxyphenyl)-1,3-diphenylpropan-1-one (4k)

OH Compound 4k. (99% yield, 94% ee (R)). White solid, 60.4 mg at
©/O 0.20 mmol scale. The ee of 4k was determined by HPLC analysis:
Ph/?\)J\Ph (Chiralcel IC column, 1.0 mL/min, hexane/isopropanol = 90/10, 210
nm, tmajor = 16.1 min (R), fminor = 12.8 min (S)); [a]*’p —2.3 (c 0.60, CH30H) for 94%
ee (R). '"H NMR (300 MHz, ds-DMSO) & 3.84 (d, J = 7.3 Hz, 2H), 4.60 (t, J= 7.3 Hz,
1H), 6.59 (d, J= 7.9 Hz, 1H), 6.73 — 6.87 (m, 2H), 7.06 (t, J = 7.8 Hz, 1H), 7.14 (t, J
=7.1 Hz, 1H), 7.26 (t, J = 7.4 Hz, 2H), 7.37 (d, J = 7.4 Hz, 2H), 7.50 (t, J = 7.5 Hz,
2H), 7.61 (t, J = 7.1 Hz, 1H), 8.02 (d, J = 7.5 Hz, 2H), 9.28 (s, 1H); '*C NMR (126
MHz, ds-DMSO) 6 43.4, 45.7, 113.0, 114.7, 118.2, 126.0, 127.6, 128.0, 128.2, 128.6,
129.2, 133.1, 136.8, 144.6, 146.0, 157.3, 197.9. HRMS (ESI) calcd for C»HisNaO,"
[M+Na]*325.1199, found 325.1200.

(R)-3-Cyclohexyl-3-(3-hydroxyphenyl)-1-phenylpropan-1-one (41)

HO Compound 4l. (99% vyield, 97% ee (R)). White solid, 61.6 mg
\© o at 0.20 mmol scale. The ee of 4l was determined by HPLC

O/_\)J\Q analysis: (Chiralcel IB  column, 1.0 mL/min,
hexane/isopropanol = 90/10, 254 nm, tmajor = 5.3 min (R), tminor
= 9.3 min (S)); [a]®p +11 (c 0.47, CH30H) for 97% ee (R). *H NMR (300 MHz,
CDCl3) § 0.77 — 1.33 (m, 5H), 1.47 — 1.70 (m, 4H), 1.71 — 1.92 (m, 2H), 3.08- 3.22
(m, 1H), 3.25 — 3.50 (m, 2H), 6.58 (s, 1H), 6.64 — 6.80 (m, 3H), 7.10 (t, J = 7.8 Hz,
1H), 7.43 (t, J = 7.5 Hz, 2H), 7.54 (t, J = 7.3 Hz, 1H), 7.82 — 7.97 (m, 2H); 3C NMR
(101 MHz, CDCIs) 6 26.4, 26.6, 30.9, 31.4, 42.6, 43.1, 47.2, 113.3, 115.6, 120.4,
128.2, 128.6, 129.2, 133.1, 137.1, 145.5, 155.8, 200.9. HRMS (ESI) calcd for

C21H24NaO;" [M+Na]* 331.1669, found 331.1668.

(S)-3-(2-Bromophenyl)-3-(4-hydroxyphenyl)-1-phenylpropan-1-one (4n)

OH Compound 4n. (99% yield, 95% ee (S)). White solid, 76.0 mg

at 0.20 mmol scale. The ee of 4n was determined by HPLC
Br O
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analysis: (Chiralcel IF column, 1.0 mL/min, hexane/isopropanol = 80/20, 210 nm,
tmajor = 7.2 mMin (S), tminor = 7.6 min (R)); [a]*’p —0.55 (¢ 0.73, CH3OH) for 95% ee (S).
IH NMR (400 MHz, CDCls3)  3.49 — 3.66 (m, 2H), 5.10 (t, J = 7.3 Hz, 1H), 6.22 (s,
1H), 6.49 — 6.61 (m, 2H), 6.86 — 7.01 (m, 3H), 7.10 (d, J = 4.7 Hz, 2H), 7.32 (t, J =
7.6 Hz, 2H), 7.44 (t, J = 7.2 Hz, 2H), 7.83 (d, J = 8.1 Hz, 2H).3C NMR (101 MHz,
CDCls) 6 44.3, 44.5, 115.6, 124.8, 127.7, 128.0, 128.2, 128.8, 129.3, 133.4, 133.5,
133.9, 136.7, 143.4, 154.6, 198.8. HRMS (ESI) calcd for C21Hi7Na”BrO,* [M+Na]*
403.0304, found 403.0313. HRMS (ESI) calcd for CHi17Na®'BrO,* [M+Na]*
405.0284, found 405.0297.

Ethyl (S)-3-(2-hydroxyphenyl)-3-(4-hydroxyphenyl)propanoate (40)

OH Compound 40. (98% yield, 92% ee (S)). White solid, 56.1 mg

@ at 0.20 mmol scale. The ee of 40 was determined by HPLC

B Q analysis: (Chiralcel IB  column, 1.0  mL/min,
WO/\ hexane/isopropanol = 80/20, 210 nm, tmajor = 6.7 Min (S), tminor
on = 10.5 min (R)); [a]®b —27 (c 0.57, CH3OH) for 92% ee (S).

IH NMR (300 MHz, de-DMSO) & 1.04 (t, J = 6.9 Hz, 3H), 2.97 (d, J = 7.9 Hz, 2H),
3.95 (g, J = 6.8 Hz, 2H), 4.70 (t, J = 7.9 Hz, 1H), 6.61 — 6.82 (m, 4H), 6.90 — 7.02 (m,
1H), 7.03 — 7.18 (m, 3H), 9.17 (s, 1H), 9.39 (s, 1H); °C NMR (75 MHz, ds-DMSO) §
14.4, 39.66, 39.74, 60.0, 115.3, 115.5, 119.3, 127.4, 128.0, 129.1, 131.0, 134.2, 154.8,
156.0, 171.9. HRMS (ESI) calcd for Ci7HigNaOs" [M+Na]® 309.1097, found

309.1102.
(R)-2-Methyl-4-phenyl-4H-chromene (5a)

©\ Compound 5a. (99% vyield, >99% ee (R)). White solid, 44.4 mg at
o]

: 0.20 mmol scale. The ee of 5a was determined by HPLC analysis:
©/\/\ (Chiralcel 1B column, 1.0 mL/min, hexane/isopropanol = 98/2, 254
M, tmajor = 4.4 min (R), tminor = 4.1 min (S)); [a]®o +107 (c 0.31,

CH3OH) for >99% ee (R). *H NMR (400 MHz, de-DMSO) & 1.95 (s, 3H), 4.67 (d, J =

2.4 Hz, 1H), 4.87 (dd, J = 4.0, 1.0 Hz, 1H), 6.93 — 6.99 (m, 3H), 7.13 — 7.23 (m, 4H),
7.28 — 7.32 (m, 2H); C NMR (126 MHz, ds-DMSO) & 18.8, 39.7, 100.4, 116.0,
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123.0, 123.2, 126.3, 127.5, 127.8, 128.4, 129.6, 146.5, 146.9, 150.4. HRMS (ESI)
calcd for C16H150™ [M+H]*223.1117, found 223.1112.
(R)-2,4-Diphenyl-4H-chromene (5b)

Compound 5b. (99% vyield, 99% ee (R)). White solid, 56.8
©\o mg at 0.20 mmol scale. The ee of 5b was determined by
O = O HPLC analysis: (Chiralcel 1B column, 1.0 mL/min,

hexane/isopropanol = 98/2, 254 nm, tmajor = 5.2 mMin (R), tminor
= 4.9 min (S)); [a]®b +0.26 (c 0.49, CH3OH) for 99% ee (R). 'H NMR (400 MHz,
de-DMS0) & 4.90 (d, J = 4.5 Hz, 1H), 5.84 (d, J = 4.5 Hz, 1H), 6.96 — 7.06 (m, 2H),
7.14 — 7.24 (m, 3H), 7.27 — 7.35 (m, 4H), 7.35 — 7.47 (m, 3H), 7.71 — 7.83 (m, 2H);
13C NMR (126 MHz, ds-DMSO) & 39.8, 101.0, 116.4, 123.2, 123.6, 124.2, 126.5,
127.7, 127.9, 128.4, 128.6, 129.5, 133.3, 146.4, 147.0, 150.3. HRMS (ESI) calcd for
C2H170* [M+H]* 285.1274, found 285.1275.
(S)-1-Cyclohexyl-3-phenyl-1H-inden-6-ol (6)

Compound 6. (90% vyield, 97% ee). Pale yellow solid, 52.2 mg at

O 0.20 mmol scale. The ee of 6 was determined by HPLC analysis:

O‘ (Chiralcel IB column, 1.0 mL/min, hexane/isopropanol = 90/10,

HO S 254 nm, tmajor = 5.1 min (S), tminr = 5.5 Min (R)); [0]% +33 (c

Q 0.40, CH3OH) for 97% ee (S). 'H NMR (300 MHz, ds-DMSO) 5

0.81 — 0.97 (m, 1H), 1.02 — 1.15 (m, 2H), 1.20 — 1.33 (m, 3H), 1.50 — 1.65 (m, 2H),

1.67 — 1.79 (m, 1H), 1.82 — 1.98 (m, 2H), 3.23 — 3.38 (m, 1H), 6.43 (d, J = 1.6 Hz,

1H), 6.71 (dd, J = 8.2, 1.9 Hz, 1H), 6.94 (s, 1H), 7.27 (d, J = 8.2 Hz, 1H), 7.31 — 7.39

(m, 1H), 7.39 — 7.50 (m, 2H), 7.57 (d, J = 7.2 Hz, 2H), 9.27 (s, 1H). 3C NMR (75

MHz, ds-DMSO) 6 26.38, 26.45, 26.8, 28.2, 32.0, 40.8, 54.8, 111.8, 113.5, 120.6,

127.5, 127.8, 129.0, 131.6, 134.9, 136.2, 143.7, 149.8, 156.0. HRMS (ESI) calcd for
C21H230" [M+H]* 291.1743, found 291.1745.

(2S,4R)-2,4-Diphenylchromane (7)

Compound 7. (90% vyield, dr > 20:1, 99% ee). White solid,

51.4 mg at 0.20 mmol scale. The ee of 7 was determined by

o
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HPLC analysis: (Chiralcel ID column, 1.0 mL/min, hexane/isopropanol = 98/2, 210
NM, tmajor = 5.5 Min (S), tminor = 5.9 Min (R)); [a]?° =58 (¢ 0.51, CH3OH) for 99% ee
(4R). 'H NMR (400 MHz, CDCl3) § 2.29 — 2.42 (m, 1H), 2.45 — 2.53 (m, 1H), 4.43
(dd, J = 12.1, 5.9 Hz, 1H), 5.18 — 5.39 (m, 1H), 6.82 — 6.92 (m, 2H), 7.04 (d, J = 8.1
Hz, 1H), 7.18 — 7.24 (m, 1H), 7.28 — 7.35 (m, 3H), 7.39 (t, J = 7.3 Hz, 3H), 7.47 (t, J
= 7.4 Hz, 2H), 7.56 (d, J = 7.4 Hz, 2H). *C NMR (101 MHz, CDCls) § 40.7, 43.6,
78.2, 117.1, 120.6, 125.8, 126.2, 126.8, 127.8, 128.1, 128.6, 128.7, 129.9, 1413,
144.6, 155.6. HRMS (ESI) calcd for C21H190" [M+H]* 287.1430, found 287.1428.

(S)-4-(4-Hydroxyphenyl)chroman-2-one (8)

OH Compound 8. (95% vyield, 91% ee). White solid, 45.6 mg at 0.20
© mmol scale. The ee of 8 was determined by HPLC analysis:
: (Chiralcel IF column, 1.0 mL/min, hexane/isopropanol = 80/20, 254
©jl M, tmajor = 8.4 Min (S), tminor = 7.5 Min (R)); [a]®p +18 (c 0.33,
>0 CH3O0H) for 91% ee (S). *H NMR (300 MHz, CDCls) § 2.85 — 3.03
(m, 2H), 4.20 (t, J = 6.6 Hz, 1H), 6.70 (d, J = 8.4 Hz, 2H), 6.84 — 6.97 (m, 3H), 6.97 —
7.09 (m, 2H), 7.16 — 7.27 (m, 1H). 3C NMR (75 MHz, CDCls) § 37.2, 39.8, 116.0,
117.1, 124.8, 126.1, 128.3, 128.66, 128.73, 132.0, 151.5, 155.3, 168.5. HRMS (ESI)
calcd for C15H1303" [M+H]" 241.0859, found 241.0865.
(R)-4-Phenylchroman-7-ol (10)

0.20 mmol scale. The ee of 10 was determined by HPLC analysis:

: (Chiralcel IF column, 1.0 mL/min, hexane/isopropanol = 90/10, 210
©/\) nm, tmajor =78 min (R), tminor =76 min (S)), [(X]ZOD +22 (C 014,

CH3OH) for 96% ee (R). H NMR (300 MHz, CDCls) § 2.03 — 2.19

OH Compound 10. (81% vyield, 96% ee). Pale yellow solid, 36.6 mg at
o)

(m, 1H), 2.24 — 2.42 (m, 1H), 4.09 — 4.27 (m, 3H), 6.32 (d, J = 2.6 Hz, 1H), 6.60 —
6.70 (m, 1H), 6.75 — 6.84 (m, 1H), 7.19 (d, J = 7.1 Hz, 2H), 7.23 — 7.40 (m, 3H). %*C
NMR (126 MHz, CDCls) § 31.8, 41.4, 64.0, 115.3, 116.4, 117.5, 125.4, 126.6, 128.5,
128.6, 145.4, 149.0, 149.2. HRMS (ESI) calcd for CisH1s02* [M+H]* 227.1067, found
227.1064.
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(R)-4-Phenyl-1-oxaspiro[4.5]deca-6,9-diene-2,8-dione (13)

QO Compound 13. (95% vyield, 99% ee). Pale yellow solid, 45.6 mg at

0.20 mmol scale. The ee of 13 was determined by HPLC analysis:
“No (Chiralcel IF column, 1.0 mL/min, hexane/isopropanol = 80/20, 210
0 NM, tmajor = 14.6 Min (R), tminor = 16.5 min (S)); [a]*°%> +43 (c 0.57,
CH30H) for 99% ee (R). *H NMR (400 MHz, CDCls) § 3.05 — 3.15 (m, 1H), 3.17 —
3.29 (m, 1H), 3.88 (dd, J = 10.9, 8.6 Hz, 1H), 6.02 (dd, J = 10.3, 1.9 Hz, 1H), 6.37 (dd,
J=10.1, 1.9 Hz, 1H), 6.61 (dd, J = 10.3, 3.2 Hz, 1H), 6.98 (dd, J = 10.1, 3.2 Hz, 1H),
7.07 — 7.17 (m, 2H), 7.30 — 7.36 (m, 3H). 3C NMR (75 MHz, CDCls) & 32.8, 50.0,
81.8, 127.4, 128.7, 128.9, 130.2, 130.5, 133.6, 143.0, 145.6, 174.2, 184.2. HRMS
(ESI) calcd for C1sH1303" [M+H]* 241.0859, found 241.0865.

(9R,9aR)-9a-Methoxy-9-(2-ox0-2-phenylethyl)-9,9a-dihydro-3H-fluoren-3-one (15)

Compound 15. (93% vyield, dr = 19:1, 96% ee). Pale yellow solid,
61.4 mg at 0.20 mmol scale. The ee of 15 was determined by

HPLC analysis: (Chiralcel IF  column, 1.0 mL/min,

hexane/isopropanol = 80/20, 254 nm, tmajor = 7.3 mMin (R), tminor =
8.8 min (S)); [0]®p —69 (c 0.29, CH3OH) for 96% ee (9R). *H NMR (500 MHz,
ds-DMSO0) § 2.67 (d, J = 14.0 Hz, 1H), 2.95 (s, 3H), 3.17 (dd, J = 13.9, 8.4 Hz, 1H),
4.01 (d, J = 8.2 Hz, 1H), 6.30 (dd, J = 9.9, 1.6 Hz, 1H), 6.76 (d, J = 1.5 Hz, 1H), 6.94
(dd, J = 6.5, 2.9 Hz, 2H), 7.13 — 7.21 (m, 3H), 7.24 (d, J = 7.3 Hz, 1H), 7.33 — 7.42
(m, 2H), 7.48 (d, J = 9.9 Hz, 1H), 7.89 (d, J = 7.3 Hz, 1H). 3C NMR (126 MHz,
ds-DMSO) 6 48.1, 50.3, 50.7, 87.1, 111.9, 120.5, 123.5, 126.0, 126.1, 128.0, 128.5,
129.9, 132.2, 136.4, 141.4, 1449, 149.2, 160.0, 186.8. HRMS (ESI) calcd for
C22H1sNaOs* [M+Na]* 353.1148, found 353.1154.
Tolterodine!™

O (S)-Tolterodine. (97% yield, >99% ee). Colorless oil, 63.0

PN

O )\ determined by HPLC analysis: (Chiralcel IC column, 1.0
OH

mg at 0.20 mmol scale. The ee of (S)-Tolterodine was

mL/min, hexane/isopropanol = 99.5/0.5, 210 nm, tmajor = 9.2
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min (S); [a]?% —27 (c 0.23, MeOH) for 99% ee. [lit."! value for the S enantiomer:
[0]?° =27 (¢ 1.0, CH30H).] (R)-Tolterodine. (86% yield, 99% ee). Colorless oil,
55.9 mg at 0.20 mmol scale. The ee of (R)-Tolterodine was determined by HPLC
analysis: (Chiralcel IC column, 1.0 mL/min, hexane/isopropanol = 99.5/0.5, 210 nm,
tmajor = 9.9 Min (R), tminor = 9.4 min (S); [a]?°> +25 (¢ 0.11, MeOH) for 99% ee. [lit.[%)
value for the R enantiomer: [a]*p+26 (¢ 1.0, CH3OH)]. *H NMR (400 MHz, CDCly)
§1.12 (d, J = 6.7 Hz, 6H), 1.17 (d, J = 6.7 Hz, 6H), 2.10 — 2.15 (m, 1H), 2.16 (s, 3H),
2.37 — 2.48 (m, 2H), 2.69 — 2.80 (m, 1H), 3.18 — 3.34 (m, 2H), 4.53 (dd, J = 11.1, 3.9
Hz, 1H), 6.60 (s, 1H), 6.79 — 6.92 (m, 2H), 7.23 — 3.34 (m, 1H), 7.32 — 7.39 (m, 4H).
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11.HPLC Charts

3a
my' Max Intensity : 1,579 600
15001777 Cho 210nm Time Tnten
12504
1000
7504
500
250
ol
™ T T e T T et T T T T T T T
8.0 [:x3 7.0 75 20 85 9.0 -3 10.0 105 1.0 15 min
4 ™= 3
B <> Results View - Peak Table
Peak Table |Compound | Growp | Calibration Curve
Feakit Ret. Time Ares Hei ght Cone. Areal
1 =] TInEEaE T1EE43 48 &8l 43 aal
B ERES 11091715 815235 50.119 50,119
Total ZELIOTAT 13356 100, 000 100, 000
miv Wax Intensity : 1,588,552
15007774 Cnz 2100m Tme | 6306 inten 0 &7
1250
1000
750
500
250
o d ik
. T T e T T T i T T T T T
5.0 65 70 75 80 85 9.0 [:x] 10.0 105 1.0 15 min
Ll = b
B <> FResults View - Peak Table
Peak Table |Compound | Group | Calibration Curve
Feak# Ret. Time Area Height Cone. Area¥
1 T ETE [ FEETA 183 1.6
B B 078 PEBZE00E 1444473 5. 356 o8 389
Taotal TEEEIAE 14TET4T 100. 000 100, 000
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OH

e
my Max Intensity : 1,654,751
7774 CiZ 2100m Time 21647 Inten. 1077
3004
200
1004
3 & &
140 150 160 170 180 150 200 210 230 230 240 290 260 270 280 280 min
F] = b
B < Results View - Peak Table
Feak Table |Compound | Group | Calibration Curve
Peakt Ret. Time Area Hei ght Cone. Areal
1 15 Bad 3173773 FEzaaT 50,718 50,715
B 23,910 12600698 244281 49,782 49,282
Total ZEGTAATT SOTETE 100, 000 100, 000
my Max Intensity : 1,541 003
J1222A Ch2 210nm| Time Inten
200
1004
Ly 13 i
] aE
180 1.0 170 180 19.0 200 210 20 230 240 280 280 270 280 280 min
] [l [
B <* Results View - Peak Table
Feak Table | Conpound | Grewp |Calibration Curve
Peak# Ret. Time Area Hei ght Cone. Areal
T 15595 BE TEd 0425 0. 425
z 74,039 5032119 51857 93,577 93,577
Total 053481 EET] 100, 000 100, 000
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3c
my Max Intensity : 1,284 680
7724 Chz 210nm Time 9476 Inten 3862
200
150
100-]
50
o] v
T L
T : T r r T T T T ; T T T
90 95 100 105 10 15 120 125 130 135 140 145 150 155 min
Ll = 3
B <> Results Yiew - Peak Table
Peak Table |Compound | Group | Calibration Curve
Peakit Ret. Time Area Height Cone. Areal
1 11. 61 5283706 710933 45,594 45,591
B 12. 965 5620970 199349 51,306 51,305
Total 12004766 410282 100, 000 100, 000
mh Max Intensity : 1,268 358
75-[77A Chz 210nm Time 12369 Inten 7101
504
25|
o
T il *
20 95 100 105 110 115 120 125 130 135 140 145 180 185 min
‘4 = b
B <> Results View - Peak Table
Feak Table |Conpound | Grouwp | Calibration Carve
Peaki Ret. Time Area Meight Conc. Aread
T 11763 73627158 TT140 7. 750 a7 750
B 12. 838 54821 7507 2.741 Z. 241
Total Z437380 TORAT 100. 000 100, 000
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OH

my Max Intensity : 1,541 981
724 CiZ 210nm Time 12.825 Inten. 50.725
750
5004
250-]
1 &
1 T
o]
&0 a5 70 75 a0 a5 a0 s 100 105 110 s 120 125 min
] [l b
B <» Results Yiew - Peak Table
Feak Table |Conpourd |Group |Calibration Curve
Peakt Ret. Time hrea Hei ght Cone. Areal
T B 791 927301 ST [N 575
z 9,720 046148 316632 50, 455 50, 435
Total 13373443 FEEAEL 100, oon 100, 000
my Max Intensity - 1,448 289
[777A Ch2 210nm| Time 6.048 Inten. 0725
2504
2004
150
1003
504
B
o *
; ; ; ; . ; ; ; ; ; ; ; ;
60 65 70 75 20 55 9.0 95 10.0 105 1.0 15 120 125 min
4 (™= ’
B <> Results View - Peak Table
Feak Table |Compound | Grouwp | Calibration Curve
Peakit Ret. Time Area Height Conc. Areal
T B T34 TE0AT4Z 140020 o7 625 7. 625
z 3,656 56353 2734 2375 2,375
Total ZETE095 142754 100, 000 100, 000
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OH

Br.
Br
3e
iy Max Intensity : 1,445 677
{7774 Chz 210nm Time  6.000 Inten 0.588)
500
400
300
200
100
1 &
0 T T
T T T T T T T
6.0 7.0 30 9.0 10.0 11.0 12.0 13.0 14.0 15.0 min
< = b
B <> Results View - Peak Table
Feak Table |Compound | Group |Calibration Curve
Peaki# Ret. Time Area Height Conc. Areal
1 . 941 11893652 2ET4EZ 43,303 43,303
z 11.040 12229977 235293 50,697 50,897
Tatal 24123669 SOZTES 100 000 100. 000
mi Max Intensity - 1,443 952
3004222A Ch2 210nm Time . §.045 _ Inten. -0.05]
2504
200
150
100
503
E L
L= i “’
60 70 80 B 18.0 110 120 13.0 1o 18.0 min
« = b
B <> Results View - Peak Table
Feak Table |Conpound | Group | Calibration Curve
Peaki Ret. Time Ares Height Cone. Areal
1 9158 TAEE3TE 145417 a7 241 a7 241
z 12,118 212334 3427 z.759 2799
Total TEETTO 151644 100. 000 100. 000
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OH

mi Max Intensity : 1,533,678
7224 Ch2 210nm Time Infen.
300+
200
100
e Al
T T T T 2 T T B T T T T
5.0 55 6.0 6.5 70 TS 20 85 9.0 85 10.0 10.5 min
< | [J
B <» Results View - Peak Table
Peak Table |Conpound | Group [Calibration Curve
Peak# Ret. Time Aresa Height Conc. Area®
1 T.545 4080556 32TT35 49 204 49, 204
2 . 450 4212946 287270 50. 796 50. 798
Total 8203831 B15005 100. 000 100. 000
my" Max Intensity : 1,539,634
4007778 chz 2106m Time | 6.024  Inten. 53.131
300
200
100
o] ol s
T T T IJT‘ T 58 T T T T T
50 55 6.0 65 7O T 30 85 5.0 85 10.0 105 min
(™= b
B <> Results View - Peak Table
Feak Table |Compound | Group | Calibration Curwe
Peaki Ret. Time Area Height Conc. Areak
1 T.300 54654 4825 1.543 1.343
2 §8.179 4017959 286292 98, 657 95, 857
Total 4072872 290917 100, 000 100, 000
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OH

m\ Max Intensity : 1,675,745
[7??A Ch2 210nm Time Infen.
750
500
250
o &
T I |
5.00 525 550 575 600 625 650 675 7.00 755 min
< ¢
B ¢ Results View - Peak Table
Feak Table |Compound | Greup | Calibvation Curve
Peaki Ret. Time Area Height Conc. Areal
1 <. 483 7398458 779153 0. 499 0. 499
2 £ 656 TI5225T 632526 43 501 43 501
Total 14650745 1412079 100, 000 100. 000
my Max Intengity : 1,684 029
1500-J722A Ch2 218nm Time - £.919 - Inten. 1.203]
12504
1000
7504
500
2504
o I &
= it T T T T T T T T
5.00 535 5.50 5.75 .00 625 6.50 6.75 7.00 7.25 min
‘ [l b
B <> FResults Yiew - Peak Table
Feak Table |Conpound |Group |Calibration Curve
Peaki Ret. Time Area Height Cone. Aread
1 5 444 £340434 737649 95. 156 5. 156
2 €. 666 130409 12296 1.544 1.844
Total TOTO0543 T45545 100, 000 100. 000
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OH
i (0]
C|/©/\)J\
3h
T 4\ T T
6.50 B6.75 7.00 T

mv Max Intensity : 1,673,599
[#?2A Ch2 210nm Time: Inten.
400
3004
200+
100
0- i
T T T T T T T T T T T
5.00 5.25 5.50 5.75 6.00 6.25 .25 7.50 TS 8.00 825 min
4 ™= 3
B <» Results View - Peak Table
Feak Table |Compound | Greup | Calibration Curve
Pealil Ret. Time Area Hei ght Conc. Areaal
1 B. 467 4965949 443090 49 002 49002
2 6. 8672 S1T1320 425343 50, 998 50. 998
Total 10140269 965433 100, 000 100, 000
mv Max Intensity : 1,674,868
777, Time 5.024 Inten. 1.878]
1000 A Ch2 210nm|
750+
500+
250+
- o A
y T T T T JT\I T i T T T T T T T
5.00 5.25 5.50 5.75 B6.00 6.25 6.50 6.75 7.00 725 7.50 7.5 200 825 min
“ =] v
B <> Results View - Peak Table
Feak Table |Compound | Group | Calibration Curve
Peali Ret. Time Area Height Conc. Area¥
1 6. 464 212219 20109 1.685 1.695
2 B854 12308663 1029905 ag. 305 98. 305
Total 12520883 1050014 100. 000 100. 000
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OH

Br
3i
my Max Intensity - 2,458,534
2500 Ch2 21 Bnm Time Inten.
2000
15004
10004
500
il 2l
I}_- T T T T T T T T T T T
5.0 55 6.0 6.5 7.0 TS 8.0 8.5 9.0 95 min
4 = E
B <> Results View - Peak Table
Feak Table |Compound | Growp |Calibration Curve
Peaki# Ret. Time Area Height Cone. Areal
1 B T53 30564544 2482461 49 691 49 691
2 . 426 30944334 20208225 50.309 50.309
Total 61508973 4505655 100. 000 100. 000
my Max Intengity : 1,876,506
722A Ch2 210nm Time Inten.
30004
2000+
1000+
- kit ki
T T T T T o T T T T T T T T T T T T T T
5.00 525 5.50 5.75 .00 6.25 6.50 675 7.00 725 7.50 7.75 8.00 8.25 B8.50 875 8.00 9.25 min
1 =] +
B <» Results View - Peak Table
Feak Table |Conpound | Group | Calibration Curve
Peak# Ret. Time Area Height Conc. Area®
1 B.T35 23Z1TEG4 187TB24 98. 351 98. 351
2 §. 432 369395 ET141 1.649 1.649
Total 23807082 1904785 100. 000 100. 000
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OH

m Max Intensity : 1,683,411
7724 Ch2 Z10nm Time 10064 Tnien 0.053]
200
150
100
50
= ¥ v
L i3
700 | 725 750 775 @00 825 850 875 900 925 @50 ays 1000 1025 1050 1075 min
4 »
B <> Results View - Peak Table
Feak Table |Conpound | Group |Calibration Carve
Peaki Ret. Time Area Hei ght Cone. Areal
1 S 1352048 107285 50628 =0 828
B 9,936 1289130 79207 43,374 43374
Total 2631178 168433 100, 000 100, 000
my Max Intensity : 1,679,588
722, Time Inten.
15 A ChZ Z00m
125
100
75
504
25
¥ ¥
T
7.00 755 750 775 800 825 850 875 9.00 955 950 9ys 1000 1025 1050 1075 min
< [l b
B ¢> Results View - Peak Table
Feak Table |Compound | Group | Calibration Curve
Peaki Ret. Time Area Height Cone. Area$
T T Bia 181817 153238 T 559 9. 308
B ERED 11633 &0 0611 0611
Total 1803551 154108 100, 0oa 100, aoa
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OH

mv Max Intensity : 1,769,898
J777A Ch2 210nm Time Inten
1004
75
50
25
(=
-254
1 kT
s0 st 50 65 70 7 20 25 ) 95 min
« [ ’
[ < Results View - Peak Table
Feak Table |Compound | Group I Calitration Curve
Peah# Ret. Time Area Height Conc. Areal
1 T.157 1614050 147707 49,727 49.T27
2 T.711 1831796 141034 50,273 50.273
Total 3245546 253742 100. 000 100. 000
my' Max Intensity : 1,831,076
2224 Ch2 210nm| Time 5.142 Inten. 186
750
500+
250+
0 o
. T T T i T IT T T T T
5.0 5.5 6.0 65 7.0 75 3.0 35 9.0 95 min
« [l ’
B > Results View - Peak Table
Feak Table |Conpourd | Group |Calibration Curve
Peak# Ret. Time Area Height Cone. Areal
1 T.130 9554335 BT2310 93, 425 93. 428
2 T.B8T 152628 11538 1.5872 1.572
Total STOEIG3 534199 100. 000 100. 000
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OH

my Max Intengity : 1,753,398
7 Ch2 210nm Time: Inten.
750+
500
250+
o~ e
k1
T T T T T T T T T T
6.0 65 7.0 75 2.0 85 9.0 95 10.0 10.5 1.0 11.5 min
< [l +
B <» Results Yiew - Peak Table
Feak Table | Compound | Growp | Calibration Curve
Feak# Ret. Time Area Height Cone. Area®
1 8.558 15036878 514956 49,038 49. 088
z 9430 15595610 T40T30 50912 50. 912
Total 30632485 1555686 100. 000 100, 000
my Max Intensity : 1,732,253
15007775 Ch Z100m Time | 7.753 nten. 9.475]
1250
10004
750
5004
250
1 ¢ &
‘ . . —— & . . . . ;
6.0 65 7.0 75 8.0 85 9.0 95 10,0 105 1.0 1.5 min
4 = +
B <> Results View - Peak Table
Feak Table |Conpound | Greuwp | Calibration Curve
Feak# Ret. Time Area Height Conc. Area¥
1 §. 595 454787 25603 1.4684 1.464
2 9. 426 30816099 1463013 a8, 536 98,536
Total 31072686 1488816 100, 000 100. 000
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3m
m Max Intensity ; 1,745,254
#7724 Ch2 210nm Time Inten.
400
300
200
100
v
3 T i
T T T T T T T T T T T T T T
5.00 525 5.50 5.75 6.00 B.25 650 B.75 7.00 725 7.50 775 8.00 825 850 875 mn
] = v
[ <» Results View - Peak Table
Feak Table |Conpound | Group | Calibration Curve
Peak# Ret. Time Area Hei ght Cone. Araad
1 B.258 B3T4660 456033 43,679 49,579
B 7.076 5405406 418662 50. 121 50. 121
Total 12780154 75405 100. 000 100, 000
my Max Intensity : 1,738,452
1?72A Ch2 210nm Time 5.281. Inten. -2.178]
500-|
2504
& T S
5.00 525 550 575 .00 625 6.50 675 700 755 750 775 500 825 550 5% min
] (™= 3
B ¢» ResultsView - Peak Table
Feak Table |Conpeund | Greup |Calibration Curve
Peak# Ret. Time Area Height Cone. Aread
1 8. 282 35498 7699 0. 342 0. 34z
B 7067 10332721 BB5202 0. 658 9. 658
Total 10368218 BB7090 100. 000 100. 000
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ent-3a
my Max Intensity : 1,690,878
7774 Ch2 2100m Time 9.307 Inten 2.665]
300
200+
100
] g ke
T T T T T i T T T T
6.0 65 70 75 a0 85 9.0 95 10.0 105 min
« = '
[ <> Resulis View - Peak Table
Feak Table | Compound | Group |Calibration Curve
Peaki Ret. Time Area Height Cone. Areall
1 T.204 4903617 3ZITIT 49 796 49. 796
2 8.596 4943706 ZTEE1Z 50. 204 50, 204
Total 904TIET 599928 100. 000 100, 000
my Max Intensity : 1,760,518
7274 Ch2 210nm Time  B.045 Inten. 0.267]
1500+
1000+
500+
o e e
. T i T T T i T T T T T
6.0 6.5 70 75 8.0 85 9.0 95 10.0 10.5 min
= 3
0 <> Results Yiew - Peak Table
Feak Table |Compound | Grouwp | Calibration Curve
Peak# Ret. Time Area Height Conc. Area¥
1 T.154 26649016 1758811 aT. 856 97. 856
2 8.576 583866 28905 2,144 2.144
Total 2TZ52E682 1TETTIE 100. 000 100. 000
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HO

HO

Iax Intensity : 1,753,014

my
7774 Ch2 210nm| Time: Inten
400
300
200+
100+
> L i
LD 4B
s s's 50 5 7o 7s 20 25 ) 95 10.0 105 110 s min
< = v
0 <» Results View - Peak Table
Feak Table |Compound I Gy oup I Calibration Curve
Peaki Ret. Time Area Height Conc. Areal
1 T. 327 4815040 236066 49. 098 49, 096
2 8559 4992391 213799 50.904 50. 904
Total 9807431 450785 100. 000 100. 000
my Max Intensity : 1,743,320
7724 Ch2 210nm Time Inten.
1000+
750+
500+
250+
s e
™ T T T T T 5B T T T T T T
5.0 55 6.0 6.5 70 T a0 85 9.0 95 10.0 10.5 1.0 115 min
Ll =l 3
B <> Results View - Peak Table
Feak Table | Compound | Group | Calibration Curve
Peak# Ret. Time Area Height Cone. Area¥
1 T 254 21499425 1103734 96 TTZ 96. 772
2 G589 T17050 21651 3,228 3.228
Total 22218475 1125615 100. 000 100. 000
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ent-3f

my Wax Intensity : 1,702,745
17774 Ch2 210nm Time 5802 Inten -10.434]
750-|
500
2504
1 s '3
i £ 2
5.00 535 550 sTs 5.00 625 550 7S 7.00 735 750 778 .00 825 min
« = '
0 <» Results Yiew - Peak Table
Peak Table | Compound I Group I Calibration Curwe
Peaki Ret. Time Area Height Conc. Areall
1 B.114 B232Q70 SBEEQZ 49, 453 49, 453
2 B.TET B3TOTES 510233 50.54T 50. 547
Total 12803733 1078925 100. 000 100. 000
my Max Intensity : 1 6/8242
600-J777A Chz 210nm Time 8409 Infen. 2874
500
400
300
200+
100
e e
T i T T i T T T T T
5.00 525 5.50 575 6.00 625 6.50 6.75 7.00 7.25 7.50 7.75 2.00 8.25 min
4 ol v
B <» Results View - Peak Table
Peak Table |Compound I Group | Calibration Curve
Peak# Ret. Time Area Height Conc_ Area®
1 B.114 B4TORSS 588930 9T. 185 a7, 155
2 6. TR 167219 11501 2.812 Z. 612
Total BASTET4 BO04351 100. 000 100. 000
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my Max Intensity - 1,554 514
1000 Ch2 210nm| Time Inten.
7504
5004
250
o] B
0 L T
T T T T T T T T T
50 55 6.0 6.5 7.0 75 3.0 85 9.0 95 min
= 3
B <» Results View - Peak Table
Feak Table |Conpound | Group | Calibration Curve
Pealkit Ret. Time Area Height Cone. Area®
1 B. 852 1314A352 1011462 50. 293 50. 293
2z T.T25 12995248 9BTI11 49,707 49. 707
Total 26139575 1975773 100. 000 100. 000
my Wax Intensity : 1,521,333
J7774 Ch2 210nm Time 9728 Inten. -0.358)
400
300
200+
100
1 ek
Ui T T T i T 5P T T T T T
5.0 55 6.0 6.5 1.0 TED) 8.0 85 9.0 95 min
] [ 3
0 <» Results Yiew - Peak Table
Feak Table |Compound | Group | Calibration Curve
Peah# Ret. Time Area Height Conc. Area¥
1 B BBl 112091 9318 1,831 1.931
2 T.895 SE93093 429451 98, 069 98. 069
Total 5805154 439287 100. 000 100. 000
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OMe

201 i Max Intensity : 1,583 846
J??2A Ch2 210nm Time: Inten.
1504
100-]
501
o e
60 85 70 7s g0 a5 90 95 10.0 105 110 RE min
4 3
B <» Results View - Peak Table
Faak Table |Conpound | Growp | Calibration Curve
Peah# Ret. Time Area Height Conc. Areal
1 8. 365 3054954 192247 49, 5B 49,563
2 9.599 3105154 171930 50.432 o0. 432
Total 6165108 364225 100. 000 100. 000
mv Max Intensity : 1,553,048
#7794 Ch2 210nm Time Inten
2004
1504
100+
50
3 e
a9 +
T T T T T T T T T T
6.0 65 7.0 75 a0 25 9.0 95 10.0 10.5 1.0 1.5 min
] [l b
B <> Results View - Peak Table
Peak Table |Compound I Group | Calibration Curve
Peah# Ret. Time Area Height Conc. Areal
1 8.328 3646175 227793 93.599 98. 599
2 9.548 51792 2686 1,401 1.401
Total 360TIET 230479 100. 000 100. 000
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OH

3r
my Max Intensity : 1,550,202
7724 Ch2 210nm| Time 4130 Inten 6.968|
1000
750
500-]
250
1 *
4 T T
T T T T T T T T
40 45 5.0 55 6.0 65 7.0 75 80 85 min
< =] ’
0 <» Results Yiew - Peak Table
Feak Table |Conpound [Group |Calibration Curve
Peah# Ret. Time Area Height Conc. Areal
1 B.322 B544555 579239 439, 751 49. 751
2 B. 832 BB10062 SBTE43 50,249 50,249
Total 13154617 1147082 100. 000 100. 000
m Max Intensity : 1,689,059
125&_: 7774 Ch2 210nm| Time Inten.
1000
750
5004
250
1 - h
A T T T T il T i T T T T
40 45 5.0 55 6.0 65 7.0 75 20 25 min
« =] v
B <» Results View - Peak Table
Feak Table |Compound [ Group [ Calibration Curve
Peak# Ret. Time Area Height Conc. Areal
1 E. 324 ZEIL9S 25053 1.744 1.744
2 B. &7 14530151 1269613 95, 256 93. 256
Total 15093346 1294708 100. 000 100. 000

586



mv Max Intensity : 1,655,290
7774 Ch2 210nm] Time 13.748 Inten 2025
150
100+
50
i
" m
T T T T T T T T T
10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 min
« &= b
B ¢ Results View - Peak Table
Peak Table |Compeund | Group | Calibration Curve
FPealki Ret. Time Aresa Height Conc. Areall
1 14580 4335294 179592 49 B33 49 B33
2 15,545 4399395 171115 50.387 50. 387
Total 6734692 351008 100. 000 100. 000
my Max Intensity : 2,524,475
2500-J222A Ch2 2100m, Time 11.336 _iten. 0.960]
2000+
1500
1000+
500
- e
T T T T T i T T T T T
100 110 12.0 13.0 140 15.0 16.0 7.0 18.0 19.0 min
] ol +
B <> Results View - Peak Table
Fesk Table |Compound | Group | Calibration Curve
Peakid Ret. Time Area Height Cone. Areal
1 14,124 1626424 TOS11 2.422 Z2.422
2 148952 BS524747 2524146 97578 a7. 578
Total BT15066T 2594656 100. 000 100. 000
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OH

my Max Intensity : 1,836 562
7774 Ch2 210nm Time 4512 Inten. 0151 .
1500
1000 m
s00-]
o & )
T ¥ =
450 475 5.00 525 S50 575 6.00 625 650 6.75 7.00 725 750 7 min
< = v
B <> Results View - Peak Table
Feak Table |Compound | Grouwp | Calibration Curve
Peak# Ret. Time Area Hei ght Cone. Aread
1 5 815 11375608 1151282 5. 556 4. 556
z B.278 12052355 1101761 51,444 51444
Total 73428053 7753052 100. 000 100, 000
mv Max Intensity : 1,836,182
15007724 Chz 2100m Time 7562 Infen. 0078 .
1000-] |
[
500
: : . 4
T T T T T T T i T T T T T T T
450 475 5.00 525 5.50 5.75 6.00 6.25 6.50 6.75 7.00 725 7.50 7.75 min
Fl [ »
B <> Resuls View - Peak Table
Faak Tabls |Conpound | Greup | Calibration Carve
Peaki# Ret. Time Area Meight Conc. Area
1 5 fad 125200 13319 0 748 0 748
B B 731 1BBANBOA 1474530 93 754 93 754
Total 16785809 1457543 100, 000 100. 000
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pr - CONHBn
4c
my Max Intensity : 1,600772
Jz72A chz 2100m Time | 7.827 Inten. 47,225
300
200+
100
&
Ea B3
o
5.00 525 550 575 .00 625 650 675 7.00 725 750 775 min
Ll [l b
B <> Results View - Peak Table
Feak Table |Compound | Group | Calibration Curve
Feak# Ret. Time Area Height Cone. Area¥%
1 B, 144 3491198 200074 49,598 43,838
B ER 3505479 258328 <0, 102 0. 102
Total E39E6TS 555402 100. 000 100. 000
mi Max Intensity : 1, 530,008
7774 Ch2 210nm Time | 5.031 Inten. 0.945)
1000
750+
500
250
& i
" T T T P T T i T T T T T T
5.00 525 550 5.75 6.00 625 6.50 6.75 7.00 725 7.50 7.75 min
tl = G
B <> FResults View - Peak Table
Feak Table |Conpound | Group |Calibration Curve
Peaki Ret. Time Area Height Conc. Area%
1 6. 042 72306 6450 0.927 0. 527
2 €. 600 7732203 £39002 99.073 93,073
Total 7804559 £45500 100. 000 100. 000
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OH

mi Max Intensity : 1,618,828
JZ72A Ch2 210nm Time 11755 Inten. -3.678|
150+
500+
250+
1 b
- T . -k
&0 65 70 7s ) a5 90 95 100 105 110 115 min
™| 3
0 <» Results View - Peak Table
Feak Table |Conpound | Growp | Calibration Curve
Peah# Ret. Time Area Height Conc. Areal
1 8. 306 11192078 812131 50. 208 50. 208
2 9.408 11099530 719044 49,792 49,792
Total 2231806 1531175 100. 000 100. 000
my' Max Intensiy : 1,537,947
7274 Ch2 210nm Time . 9.975 Inten. 0.242]
1250
1000+
750+
500
250+
Y ki
L
T T T T T T T T T T T
6.0 6.5 7.0 75 8.0 85 5.0 95 10.0 10.5 1.0 11.5 min
L] (ol b
B <> Results View - Peak Table
Feak Table |Conpound | Group |Calibration Curve
Peak# Ret. Time Area Height Cone. Area®
1 §.319 19608930 1391462 97. 825 a7. 625
2 9. 449 4TBRE2 31465 2.375 2,378
Total 20085912 1422927 100. 000 100. 000
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m Max Intensity : 1,907 136
a0 A CHZ 2100 Time 14.575 Inten T17.617]
300
200}
100
o ®
110 115 120 125 130 135 140 145 150 155 160 165 170 175 min
[ = 3
B <> Results Yiew - Peak Table
Feak Table |Compeund | Group |Calibration Curve
Peak# Ret. Time Area Height Conc. Aread
1 13 428 EREE 305500 49, 109 48, 108
B 14,303 8511446 371403 50,591 50,891
Tatal 16724733 TBETOR 100000 100,000
my Max Intensity : 1,882,703
[777A Ch2 210nm Time 14441 fen. 350.327]
400
300-]
200
100
7 ¥
y T T T T T ‘T‘I T T T T T T T
10 15 120 125 12.0 125 140 145 150 155 160 165 170 175 min
< = r
O <> Results View - Peak Table
Feak Table |Compound | Growp | Calibration Curve
Peaki Ret. Time Area Height Cone. Areat
1 13542 1054321 52018 EEES 3. 856
B 14347 3B4TI6T 422908 a0, 144 a0, 144
Total 106497685 474074 100, 000 100. 000
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OH

v Wax Intensity : 1,933,180
Ch2 210nm Time 26.538 . Inten. -21.058
500-]
250
o M I
] T £
100 110 120 130 140 180 160 170 180 180 200 210 230 230 240 250 260  mn
4 =] >
B <> Results View - Peak Table
Peak Table |Conpound | Group |Calibration Curve
Peakit Ret. Time Area Hei ght Cone. Area’
1 16, 160 15415761 122515 50,417 50,417
B 19,408 15160612 36395 49,583 49,583
Total F05TE3T3 210511 100, 000 100, 000
m Max Intensity : 1,785 423
J7?7A Ch2 210nm Time 10.424 Inten. -0.7595
200
150
100
51
Ln o ke
100 110 120 130 140 | 180 160 170 180 180 200 210 220 230 240 250 260  mn
L] (] '
B <» Results View - Peak Table
Faak Table |Conpound | Growp | Calibration Curve
Peakt Ret. Time Area Height Cone. Areal
1 19544 SE01075 ] 100, 000 100, 000
Total 3501035 Sa5zz 100, 000 100. 000
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OH

49

-

P(OMe),

my Max Intensity : 1,619,262
751 Ch2 210nm| Time Inten.
50
25]
o
] e
4 qF Ea
10.0 110 120 130 14.0 120 180 17.0 120 15.0 min
[ ™ r
B <> Results Vievs - Peak Table
Feak Table |Conpound [ Group [ Calibration Curve
Feak# Ret. Time Area Height Cone. Area¥
1 14.251 2835275 a0543 48, 222 489, 222
2 15,335 3044378 87225 51.778 51.778
Total SETIBST 178074 100. 000 100. 000
m\ Max Intensity : 1,661,018
J?72A Ch2 210nm| Time Inten.
300+
200+
100
o &
T T T T T T T T T T T
10.0 1.0 120 13.0 14.0 15.0 16.0 17.0 18.0 19.0 min
4 = b
B <> Results View - Peak Table
Feak Tsble |Conpound | Group | Calibration Curve
Feaki# Ret. Time Area Hei ght Cone. Area®
1 14,229 205264 Ta43 1. 863 1.863
2 15,152 10515247 J2G26E 98, 137 ag. 137
Total 11020511 335716 100. 000 100. 000
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OH

v Max Intensity : 1,658 010
Chz Z10nm Time 11.316 Tnten. 26 557
1254
1004
75
50
259
o] I
] T i
&0 a5 90 a5 100 105 110 115 120 125 130 135 min
1 ol 3
B <» HResults View - Peak Table
Paak Table |Conpound | Group | Calibration Curve
Peak# Ret. Time Area Height Cone. Aread
1 3962 7315738 147352 50,045 50. 045
B 11097 7311554 132051 43 955 43 955
Total 4827292 273403 100. 000 100. 000
my Max Intensity : 1,651,695
7774 Ch2 2100m Time | 6673 Inten 17.652
. VAN
] v &
i i3 i3
T T T T T T r T : T T
8.0 85 2.0 95 100 10.5 1.0 "s 12.0 125 13.0 135 min
4 (=] *
B <» Results View - Peak Table
Feak Table |Conpound | Group | Calibration Curve
Peak# Ret. Time Area Height Conc. Area
T a7z 10080368 36505 5. 024 5. 024
B 11. 132 109703 5837 1.076 1.076
Total 10198071 542433 100. 000 100. 000
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",
7
4i
my Max Intensity : 1,760,232
Jz77A cha Z100m Time 18000 Inten 27 439
50
25}
o
25 4
_ T 03
120 125 130 135 140 145 150 155 16.0 165 170 175 min
< =l b
0 <> Results View - Peak Table
Feak Table |Conpound | Group | Calibration Curve
Peak# Ret. Time Area Hei ght Conc. Aread
T 13. 897 18754965 e 49,076 43,976
B 15. 093 1951396 82271 50. 024 50. 024
Total 3960892 174147 100, 000 100, 000
my Max Intensity : 1,880,242
774 ChZ 210n0m Time 12510 Inten 0,405
400
300
200
1004
o i ¥
. T T T T T i T T T T T T
120 125 13.0 125 14.0 145 15.0 155 16.0 165 170 175 min
« = 3
B <> Results Yiew - Peak Table
Feak Table |Compeund | Group |Calibration Curve
Peak# Ret. Time Area Hei ght Conc. Aread
1 14. 083 Ei 7565 0. 441 0. 441
B 15 090 11341728 475744 93 559 93 553
Total 11391962 476130 100. 000 100. 000
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~
mv Max Intensity : 1,343,410
J7?7A Ch2 210nm Time: Inten.
100
754
50
25
o
4 ol e
] - L2
16.0 17.0 18.0 19.0 200 210 220 230 240 250 26.0 270 min
‘ =] B
B <» Results View - Peak Table
Feak Table |Conpeund | Greup |Calibration Curve
Feak# Ret. Time Area Height Conc_ Area®
1 19,335 3665630 117861 49, 960 49. 960
2 23.813 3802012 94240 50.040 50,040
Total TTTTE4Z z114901 100. 000 100. 000
my Max Intensity : 1,295,301
7774 Ch2 2100m Time 19.302 Inten. 187798
500+
250+
Al Al
A T =
T T T T T T T T T T T
16.0 17.0 18.0 19.0 20.0 210 20 230 240 250 26.0 270 min
Ll =l b
B <> Results View - Peak Table
Peak Table |Compound | Group | Calibration Curve
Peak# Ret. Time Area Height Conc. Areal
1 19,054 11035474 334198 92,045 92. 045
2 23,544 953740 23303 T.955 T.955
Total 11989214 357501 100. 000 100. 000
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mv Max Intensity : 1,808,312
[777A ChZ 210nm] Time 15.561 Inten T.280]
400
3004
200+
100+
D- & e
D i
10.0 1o 120 130 140 150 180 170 120 180 min
Fl ] b
B <» Results View - Peak Table
Feak Table |Compound | Group | Calibration Curve
FPeak# Ret. Time Aresa Height Cone. Arealf
1 13,196 GT197aT 417402 50. 057 50. 057
2 16, 67T G699951 332181 49,943 49,943
Total 17419769 T49533 100. 000 100. 000
mv Max Intensity : 1,836,611
7774 Ch2 210nm Time Inten.
400
3004
2004
1004
- ki
T T P T T 32 T T
10.0 1.0 120 13.0 14.0 15.0 16.0 17.0 16.0 19.0 min
4 »
B ¢ Results View - Peak Table
Feak Table |Compound | Growp | Calibration Curve
Feak# Ret. Time Area Height Cone. Area¥
1 12, 626 36ETE1 19893 3155 3.155
2 16,126 11934562 4B3ETE 96, 845 96. 845
Total 12323322 433569 100, 000 100. 000
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HO

4]

Max Intensity : 418,863
0399

my
{2774 Ch1 254nm Time 6128 Inten

] A d,

40 45 50 55 6.0 65 7o T a0 85 9.0 95 10.0 105 11‘!] 115 min
1 = »
0 <» Results Yiew - Peak Table
Feak Table | Conpound | Group |Calibration Curve
Peaki Ret. Time Area Height Conc. Areall
1 5. 400 3734400 419776 50. 415 50. 415
2 9.434 3672851 271263 49,585 49.585
Total T40T251 B91039 100. 000 100. 000
my' Max Intensity : 576,163
6007774 Chi 2540m Time ~ 4.082 Infen. 0.159]
5004
400
3004
200
1004
0- b
. T T T T T T T T T i T T T T T T
4.0 45 5.0 5.5 6.0 6.5 7.0 75 8.0 8.5 9.0 95 10.0 10.5 11.0 1.5 min
4 (] v
B <> Results View - Peak Table
Peak Table |Conpound | Group |[Calibration Curve
Peak# Ret. Time Area Height Conc. Area®
1 5.259 56a39TT STBEGE 98. 271 98. 271
2 9322 100202 T2TT 1.729 1.729
Total 5794179 583563 100. 000 100. 000
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mi Max Intensity : 1,705,898
7224 Ch2 210nm Time Inten. 0.377]
1000+
750+
500
250+
- s
- T T T &7 T i T T T T T
5.0 55 6.0 65 7.0 75 2.0 85 9.0 85 min
< =] +
B <» Results View - Peak Table
Feak Table |Conpound | Group | Calibration Curve
Peak# Ret. Time Aresa Height Conc. Area®
1 T.16T 15065656 1177517 49 354 49. 354
2 T.630 15459965 1060325 50. 846 S0. 646
Total 30525653 2237844 100. 000 100. 000
my Max Intensity : 1,724,384
ChZ 21 0nm| Time Intén. 3.493)
750
500
250
o '3
Ik . . — ‘ 1 . . . .
5.0 5.5 6.0 6.5 7.0 75 8.0 85 5.0 95 min
« [ v
B <> Results View - Peak Tahls
Feak Table |Conpound [ Group [ Calibration Curve
Peaki Ret. Time Area Height Conc. Areal
1 T.155 14905483 1167571 aT. 508 97. 506
2z T.BEL 381304 27543 2494 2.494
Total 15286767 1195115 100. 000 100. 000
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OH

OH
40

mv Max Intensity : 1,733,447
7 Ch2 2100m Time 10.798. Inten. Z.008]
150
100
50+
s ¥ &
£ g
T T T T T T T T T T T T T T T
5.0 55 6.0 65 7.0 75 8.0 85 9.0 95 10.0 10.5 11.0 11.5 12.0 12.5 min
“ =l v
B <> Results View - Peak Table
Feak Table |Compound | Group | Calibration Curve
Peakd Ret. Time Area Height Cone. Area%
1 B, 728 1643388 126855 50. 697 50. 697
2 10,513 1598163 54385 49,303 49,303
Total 3241558 211243 100. 000 100. 000
m Max Intensity : 1,711,131
7224 Ch2 210nm Time 10.327  Infen. 22.414)
2000
1500+
1000+
500
- e e
- T T i T T T T T T T T s T T T T T
5.0 55 6.0 6.5 7.0 75 8.0 85 9.0 9.5 10.0 10.5 11.0 11.5 12.0 125 min
Ll =l 3
[ <» Results View - Peak Table
Feak Table |Conpound | Group |Calibration Curve
Peakit Ret. Time Area Height Cone. Areal
1 B.6T4 13566465 1070254 95. 937 95, 937
2 10,423 979436 31945 4. 083 4. 083
Total 14181003 11021va 100. 000 100. 000
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mv Max Intensity : 254,509
5004??2?A Ch1 254nm Time Inten.
4004
3004
200
100}
] o
] T i3
3.00 32s 350 375 400 435 450 475 5.00 525 min
Ll = »
B <> Results View - Peak Table
Feak Table |Compound | Growp | Calibration Curve
Peak# Ret. Time Area Height Conc. Areal
T 4,080 1660253 265773 49,778 49,778
B 4,394 1675042 275302 50. 222 50,222
Tatal 3335255 563074 100,000 100,000
' Max Intensity : 1,443,907
150047574 Chit 254nm Time 5384 Inten. T.423.787]
12504
10004
7504
5003
250
o &
3 T +
3.00 325 350 s 400 4525 450 475 500 525 min
] (] 3
B <» Results Yiew - Peak Table
Feak Table |Compound | Group | Calibration Curve
Peakd Ret. Time Area Height Conc. Aread
T T oTe 77255 4754 0 a1 0311
i 4,391 3748772 1443315 99, 639 99. 639
Total BTTE025 1448070 100,000 100,000
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Max Intensity : 182,575
774 Ch1 254nm Time Inten.
150
1004
50
1 i
L i T
3.00 325 350 375 400 155 150 a7 500 525 550 575 5.00 625 650 575 min
4 = b
B <> Results View - Peak Table
Feak Table |Compeund | Greup |Calibration Curve
Feak# Ret. Time Area Height Cone. Area®
T 4,365 1154367 179695 43,775 13,775
H <. 168 1195595 173671 0. 225 0. 225
Tatal Z3E0462 353366 100. 000 100 000
my Max Intensity : 177,194
777A Chi 254nm| Time 3.163. Inten. 0.437]
150
100+
S0+
& b
"1 : : . : : S —— S— : : . : : :
3.00 325 3.50 375 4.00 425 450 475 5.00 525 550 575 6.00 625 6.50 6.5 min
F] b
B <> Results View - Peak Table
Feak Table |Compound | Group | Calibration Curve
Peaki# Ret. Time Area Height Conc. Areal
T 4864 TILT 73 0. 597 0.597
H 5. 161 1154344 1TEEET 99,403 99. 403
Total 1192061 177540 100. 000 100. 000




HO

w!

v Max Intensity : 300,158
3004222A Ch1 254nm Time 4163 _ Inten, 0.508]
2503
200]

1503

100d

s0]
400 435 450 45 5.00 525 550 575 .00 625 6.50 675 min

[

B < Results View - Peak Table

Feak Table |Conpound | Group | Calibration Curve

Peak# Ret. Time Area Height Comne. Area®
1 5.140 2466703 Z94TTE 50. 026 50. 026
2 5.561 2464169 204166 49,974 49,974
Total 4930871 5TE945 100, 000 100. 000
mv Max Intensity : 432,817
777A Chi 254nm Time . 4323 Inten. 14.484]
750
500
250+
Al o
i T T T T i T T T T T
4.00 425 450 475 5.00 525 550 575 6.00 625 6.50 675 min
4 [ ’
B <» Results View - Peak Table
Feak Table |Compound | Group | Calibration Curve
Pealki Ret. Time Area Height Conc. Area¥
1 5.121 3695529 432045 98, BTE 98. 673
2 5.538 49529 5516 1.322 1.322
Total 3745358 437561 100. 000 100. 000
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mi’ Max Intensity : 1,159,024
1500-J222A Ch2 210nm Time = 6256 Inten. 25.061
1000
5004
1 i
0 £ £
-500]
3 T T T T T T T T T T T T
5.0 5.1 52 53 54 55 5.6 57 5.8 59 6.0 6.1 62 min
« [l v
B <> Results View - Peak Table
Peak Table |Compound I Group | Calibration Curve
Peaki# Ret. Time Area Height Conc. Areal
1 5. 428 IZETETE 809386 49,599 49,599
2 5 BB1 3340897 471496 50. 401 50. 401
Total BEZE5AT 1080882 100. 000 100. 000
my Max Intensity : 2,187 738
7274 Ch2 210nm Time: Inten.
2000+
1500+
1000
500+
A Al
4] 4~
50 51 52 53 54 5’5 55 57 58 s’y ) 61 62 min
[l b
B &> Results View - Peak Table
Feak Table |Compound | Group | Calibration Curve
Peaki Ret. Time Area Height Conc. Areal
1 5. 485 11703679 2z17aet Q9. 931 99.981
2 5.910 21838 450 0.019 0.019
Total 11TI0E6T ER1BETT 100. 000 100. 000
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my Max Intensity : 131,123
7724 Chi 254nm Time 4000 Inten. 1.420
2004
1504
100+
S0
4, wl
" T T T T T T i T T x T T T T T T T
4.0 45 5.0 55 6.0 65 70 75 a0 35 9.0 95 10.0 10.5 11.0 115 min
“ =l »
0 <> Results Yiew - Peak Table
Feak Table |Compound | Grouwp | Calibration Curve
Peaki# Ret. Time Area Height Cone. Areal
1 T.533 1606553 131158 49497 49497
2 . 462 1639557 118010 50,503 50,503
Total 3246440 250188 100. 000 100, 000
m Max Intensity : 138,020
774 Chi 254nm) Time 4272 Inten. 0.121
125
1004
75
50
25
1 y &
u_- T T T T T T T T 2 T T T T T T
40 45 5.0 5.5 6.0 6.5 7.0 75 a0 85 8.0 95 10.0 105 11.0 1.5 min
l = »
B <> Results View - Peak Table
Peak Table |Compound I Group | Calibration Curve
Peak# Ret. Time Area Height Conc. Areal
1 T.538 0408 7191 4. 508 4. 508
z G 447 1915271 138064 95,492 95, 492
Total Z0036TY 146255 100. ooo 100. 000
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my Max Intensity : 1,913,8/2
{7724 Ch2 2100m] i . 7.
7500 A Ch2 2100m Time 5.023 Inten 17.579
5000+
2500
¢ i
s s's 60 65 70 s ) a5 90 9s min
< [ +
B &> Results View - Peak Table
Feak Table |Compound | Group | Calibration Curve
Peaki Ret. Time Area Height Conc. Areal
1 T.549 18477759 1585283 48,088 43. 088
2 T. 830 17TETEE] 1544395 51.912 51.912
Total 342685740 3109651 100. 000 100, 000
m Max Intensity : 1,942,790
1250-4222A Ch2 210nm Time _ 5606 _ Inten, 0.381
1000
7504
500
250
o v
i T T T T T T il T T T T
50 55 6.0 65 T0 75 8.0 85 8.0 895 min
] (= +
B < Results View - Peak Table
Feak Table |Compound | Grouwp [Calibration Curve
FPeak# Ret. Time Aresa Height Conc. Area¥
1 T.574 ZaTalE Jehdd 2031 Z.031
2 T.848 13885675 1247455 a7. 989 a7. 969
Total 14173593 1280099 100. ooo 100, 000
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Max Intensity : 1,749,336

my
1502724 Ch2 210nm Time Inten. -
100+ L
50+
&
Al 2l =
i T =
T T T T T T T T T T T T T T T N
120 125 13.0 13.5 14.0 145 15.0 15.5 16.0 165 17.0 17.5 18.0 165 18.0 19.5 min
d (= r
B &> Results View - Peak Table
Feak Table | Compound | Growp | Calibration Curve
Peaki? Ret. Time Area Height Cone. Area®
1 14, 883 1653506 ToE3T 50,127 50,127
2 16. 456 1674944 B959Z2 49,873 49,873
Total 3358452 145429 100, 000 100, 000
m Max Intensity : 1,768 566
[722A Ch2 210nm Time 17.340 . Inten 1292 .
2000+
1500+
1000+ |:
500+
0- ol A -
BT 48
%
T T T T T T T T T T T T T T a
12.0 125 13.0 135 14.0 145 15.0 155 16.0 165 17.0 s 18.0 185 190 195 min
] = +
B <> Results View - Peak Table
Feak Table |Conpound | Grouwp | Calibration Carve
Peaki Ret. Time Area Height Conc. Areal
1 14,578 42377783 1TB0612 99,538 99,535
2 16. 464 196803 9545 0. 462 0. 462
Total 42574606 1770157 100. 000 100, 000
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m Max Intensity : 318,650
{2774 Chi254nm Time 10545 Inten. -0.178]
400
300
200
100
1 & ~1f &
e e
5.0 55 6.0 65 7.0 75 8.0 85 9.0 a5 10.0 105 11.0 1.5 12.0 125 130 135 min
{ (=] b
B <» Results Yiew - Peak Table
Feak Tsble |Compound | Group | Calibration Curve
Peaki Ret. Time Area Height Conc. Area$
T 7,251 3560847 318582 47,670 47,670
H 7572 204552 19223 Z T4 2744
3 ERES 3523329 272862 47168 47168
4 11,418 180538 11269 2,418 2.418
Total T4ETTEE £215938 100. 000 100. 000
v Max Intensity | 225,081
1#77A Ch1 254nm Time Inten.
200
150
1004
s
1 i ke i
. . : : L T : T : . . ; ; . .
5.0 55 8.0 65 7.0 75 2.0 85 9.0 9.5 10.0 105 1.0 1.5 12.0 125 13.0 135 mn
< [l b
B < Results View - Peak Table
Feak Table |Conpound | Greup | Calibration Curve
Peakit Ret. Time Area Hei ght Cone. Areal
T T.251 2436675 225044 92. 536 92. 536
2 T.574 135531 12525 £.035 5,03
E & 613 53307 4739 1,980 1.930
4 11.399 3994 192 0.145 0.148
Total ZEALTOT 242300 100. 000 100. 000
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(S)-Tolterodine

v Max Intensity : 2,003,243
Tz224 ch2 2100m] = 5
750 24 Ch2 210nm| Time 5000 Inten -4 676 .
500-] il
250
] /\/\ s &
] Ed T [=
) ) ) 20 a0 10.0 110 120 130 140 min
‘4 =] b
B <> Results View - Peak Table
Feak Table |Compeund | Growp |Calibration Curve
Peakit Ret. Time Area Hei ght Conc. Area$
1 5. 220 EICELE] 195315 0. 361 0,381
z 10,339 5732603 117351 49,533 43,633
Total 11548476 310726 100, 000 100, 000
my Max Intensity : 2,015,856
[r77A chz Zionm Time 15165 Inten 0.708|
5004
250}
o "
: T T T JT\I T T T T T T
50 50 7.0 20 9.0 100 10 120 130 140 min
Ll = ’
B <> Results View - Peak Table
Faak Table |Compound | Group | Calibration Curve
Peak# Ret. Time Area Hei ght Cone. Areal
1 329 570914 B54605 100, 000 100, 000
Total 25170914 BE4605 100, 000 100, 000
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(R)-Tolterodine
e WMax Intensity : 2,003,243
ChZ 2100m| Time T 5054 Inten 2827
3004
200
1004
1 4
5 7 T
50 60 70 a0 a0 100 110 120 13.0 140 150 16.0 min
] = 3
B <» Results View - Peak Table
Peak Table |Compound I Gy oup | Calibration Curwe
Peaki Ret. Time Area Height Conc. Area®
T 3,220 5815673 153375 50. 361 50. 3961
B 10, 239 5T32603 117351 49,530 49,639
Total 11545476 310726 100. 000 100. 000
my Max INensmy © U35 114
12503735 Chz 210am] Time 15639 nten. 2573
1000
750
500
250
1 v
0 T *
) a0 70 a0 a0 100 110 120 130 140 150 min
« b
B < FResults View - Peak Table
Feak Table |Compeund | Grouwp |Calibration Curve
Peakit Ret. Time Area Hei ght Conc. Areal
1 0. 433 736530 12202 0.560 0. 560
z 3,934 42047324 1209723 93, 440 99, 440
Total 12754154 1221825 100, 000 100000
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