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2-(2,6-Dibromo-benzyl)-malonic acid diethyl ester

To a solution of sodium diethyl malonate (2.40 g, 13.2 mmol) in DMF (15
mL) under a N, atmosphere was added 1,3-dibromo-2-bromomethyl-benzene
(4.56 g, 13.9 mmol). After stirring at room temperature for 2 h, ether was added
and the solution was washed with H,O and brine, dried (MgSQO,), concentrated
and purified by column chromatography to afford 4.28 g (75%) the bis-ester as
an oil: *H NMR (300 MHz, CDCls) § 7.51 (d, J = 8.0 Hz, 2 H), 6.95 (t, J = 8.0 Hz,
1 H), 4.18 (q, J = 7.1 Hz, 4 H), 3.84 (t, J = 7.7 Hz, 1 H), 3.63 (d, J = 7.7 Hz, 2 H),
1.21 (t, J = 7.1 Hz, 6 H); MS (ES) m/z: 409 (M+H").
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3-(2,6-Dibromo-phenyl)-propionic acid ethyl ester

A mixture of the bis-ester (4.2 g, 10.3 mmol), sodium chloride (602 mg,
10.3 mmol) and H>O (371 mg, 20.6 mmol) in DMSO (75 mL) was heated at 180
°C for 1 h. After cooling to room temperature, the reaction mixture was poured
into EtOAc (500 mL) and washed with H,O and brine, dried (MgSO,) and
concentrated to afford 3.49 g (100%) of 15 as an oil : *H NMR (300 MHz, CDCls)
87.51(d,J=8.0Hz, 2H),6.93(t,J=8.0Hz, 1H),4.18(q,J=7.1Hz, 2 H),
3.33(m, 2 H), 2.57 (m, 2 H), 1.28 (t, J = 7.1 Hz, 3 H); MS (ES) m/z: 337 (M+H").
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3-(2,6-Dibromo-phenyl)-propionic acid



A mixture of 15 (3.46 g, 10.3 mmol) and 3 M sodium hydroxide (25 mL, 75
mmol) in THF (25 mL) was heated at reflux for 5 h. Upon cooling to 0 °C, the
reaction mixture was acidified with concentrated HCI followed by extraction with
EtOAc. The combined organic phases were then washed with brine, dried
(MgS0,) and concentrated to afford 3.29 g (100%) the acid as a white solid: *H
NMR (300 MHz, CDCls) 6 7.52 (d, J = 8.0 Hz, 2 H), 6.95 (t, J = 8.0 Hz, 1 H), 3.35
(m, 2 H), 2.65 (m, 2 H); MS (ES) m/z: 307 (M-H").
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Trimethyl-[3—(1,1,2,2—tetraf:Iguoro—ethoxy)—phenyl]—stannane

A mixture of 1-bromo-3-(1,1,2,2-tetrafluoro-ethoxy)-benzene (3.87 g, 14.1
mmol), hexamethylditin (5.11 g, 15.6 mmol), PPh3 (110 mg, 0.423 mmol) in
toluene (70 mL) under a N, atmosphere was degassed by bubbling N, through
the solution for 15 min. Pd(PPhs)4 (814 mg, 0.7 mmol) was added and the
reaction mixture was heated at 80 °C for 2 h. After cooling to room temperature,
the reaction mixture was poured into EtOAc (500 mL). The solution was then
washed with H,O and brine, dried (MgSQO,), concentrated and purified by column
chromatography (2% EtOAc/Hex) to afford 3.76 g (67%) 3 as an oil: *H NMR
(300 MHz, CDCl3) 6 7.37 —= 7.29 (m, 3 H), 7.16 — 7.13 (m, 1 H), 5.91 (tt, J = 53.2,
2.9 Hz, 1 H), 0.31 (s, 9 H).
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3-(2,6-Dibromo-phenyl)-1-[3-(1,1,2,2-tetrafluoro-
ethoxy)-phenyl]-propan-1-one

To a solution of the acid (3.27 g, 10.6 mmol) in CH,Cl; (45 mL) under a N,
atmosphere was added 2M oxalyl chloride in CH,Cl, (7.95 mL, 15.9 mmol). After



stirring at room temperature for 18 h, the solution was concentrated to give 3.26
g of acid chloride 2 which was used without further purification.

To a solution of the above intermediate (3.26 g, 9.98 mmol) in dry THF (50
mL) at 0 °C under a N, atmosphere was added N,N-diisopropylethylamine (2.6
mL, 15.0 mmol), 3 (4.27 g, 12.0 mmol) and Pdz(dba)s; (456 mg, 0.499 mmol).
After heating at 50 °C for about 30 min, the reaction mixture was cooled and
poured into EtOAc (300 mL) and washed with saturated NaHCO3, H,O and brine,
dried (MgSQ,), concentrated and purified by column chromatography (5%
EtOAc/Hex) to afford 3.20 g (66%) of 4 as an oil: *H NMR (300 MHz, CDCls) &
7.94-7.89 (m, 1 H), 7.83 (s, 1 H), 7.55 — 7.40 (m, 4 H), 6.96 (t, J = 8.0 Hz, 1 H),
5.93 (tt, J = 53.0, 2.8 Hz, 1 H), 3.47 — 3.40 (m, 2 H), 3.25 - 3.20 (m, 2 H); MS
(ES) m/z: 485 (M+H").
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3-(2,6-Dibromo-phenyl)-1-[3-(1,1,2,2-tetrafluoro-ethoxy)-phenyl]-propan-1-ol

To a solution of 4 (3.04 g, 6.27 mmol) in EtOH (50 mL) under a N,
atmosphere was added NaBH, (118 mg, 12.5 mmol). After 1 h the reaction was
cooled to 0 °C and quenched with several drops of glacial AcOH. The EtOH was
evaporated and the residue was dissolved in EtOAc. The organic phase was
washed with saturated NaHCO3, water and brine, dried (MgSQO,), concentrated
and purified by column chromatography (10%-15%-20% EtOAc/Hex) to provide
2.89 g (95%) of the alcohol as an oil: *H NMR (300 MHz, CDCls) & 7.48 (d, J =
8.0Hz,2H),7.41-7.28(m,3H),7.14(d,J=7.7Hz,1H),6.89(t, J=8.0Hz, 1
H), 5.91 (tt, J =53.1, 2.8 Hz, 1 H), 4.86 (dd, J = 10.1, 6.2 Hz, 1 H), 3.19 — 3.05
(m, 1 H), 3.03 - 2.92 (m, 1 H), 2.09 — 1.95 (m, 3 H); MS (ES) m/z: 509 (M+Na").
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To a solution of the alcohol (2.89 g, 5.94 mmol) in CH,Cl, (30 mL) under a
N, atmosphere at 0 °C was added triethylamine (1.66 mL, 11.9 mmol) and
methanesulfonyl chloride (0.690 mL, 8.9 mmol). The cooling bath was removed
and the solution was stirred at room temperature for 2 h. The reaction mixture
was poured into EtOAc and washed with 1 N HCI, water, saturated NaHCO3 and
brine. The organic layer was dried (MgSQO,) and concentrated to give the
mesylate as a crude intermediate.

A mixture of the above crude mesylate and sodium azide (1.93 g, 29.7
mmol) in DMF (45 mL) under a N, atmosphere was heated at 50 °C for ~ 1 h.
After cooling to room temperature, the reaction mixture was poured into EtOAc
(500 mL), the solution was then washed with H,O, saturated NaHCOj3 solution
and brine, dried (MgSO,) and concentrated to afford 2.90 g (95% for two steps)
the azide as an oil: *H NMR (300 MHz, CDCls) 6 7.48 (d, J = 8.0 Hz, 2 H), 7.42 (t,
J=79Hz,1H),7.31-7.19 (m, 3 H),6.90 (t, J =8.0 Hz, 1 H), 5.92 (tt, J = 53.1,
2.8 Hz, 1 H), 4.60 (t, J=6.9 Hz, 1 H), 3.15-3.05 (m, 1 H), 2.99 — 2.82 (m, 1 H),
2.09 — 1.97 (m, 2 H); MS (ES) m/z: 484 (M-Nx+H").
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3-(2,6-Dibromo-phenyl)-1-[3-(1,1,2,2-tetrafluoro-ethoxy)-phenyl]-propylamine

To a solution of the azide (2.90 g, 5.67 mmol) in 1,2-dichloroethane (38
mL) under a N, atmosphere was added Me,S-BHCI, (1.64 mL, 14.2 mmol)
dropwise. The solution was stirred at room temperature for 0.5 h and then
heated at 50 °C for 1.5 h. The reaction was cooled to 0 °C, then 6 N HCI (10 mL)
was added. The reaction mixture was then heated at reflux for 1 h. Upon cooling

to 0 °C, the solution was basified with 3 N NaOH and extracted several times with



CHCI3. The combined organic phases were dried (MgSQ,), concentrated and
purified by column chromatography (100% EtOACc) to provide 2.69 g (98%) the
amine as an oil: *"H NMR (300 MHz, CDCls) & 7.46 (d, J = 8.2 Hz, 2 H), 7.39 —
7.26 (m, 3 H), 7.14 - 7.10 (m, 1 H), 6.88 (t, J =8.0 Hz, 1 H), 5.91 (tt, J =53.1, 2.9
Hz, 1 H), 4.08 (t, J = 6.6 Hz, 1 H), 3.09 — 3.00 (m, 1 H), 2.90 — 2.80 (m, 1 H), 1.98
—1.88 (m, 2 H), 1.57 (brs, 2 H); MS (ES) m/z: 486 (M+H").
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N-{3-(2,6-Dibromo-phenyl)-1-[3-(1,1,2,2-tetrafluoro-ethoxy)-phenyl]-propyl}-2-nitro-benzenesulfonamide

To a solution of the amine (2.67 g, 5.50 mmol) and triethylamine (1.53 mL,
11.0 mmol) in dichloromethane (27 mL) under a N, atmosphere was added NsCI
(1.34 g, 6.05 mmol) under N,. The reaction mixture was stirred at room
temperature for 1 h and then poured into EtOAc / Et,O. The solution was
washed with saturated NaHCO3, H,O and brine, dried (MgSQ,), concentrated
and purified by column chromatography (5%-10%-15%-20% EtOAc/Hex) to
afford 3.54 g (95%) 5 as an oil: *H NMR (400 MHz, CDCls) § 7.72 (d, J = 8.0 Hz,
1H),7.66(d,J=79Hz 1H),7.55-7.33(m, 4H),7.13-7.08(m, 2 H), 7.01 (s,
1 H), 6.95-6.88 (m, 2 H), 5.96 (d, J=8.9 Hz, 1 H), 5.86 (tt, J =53.1, 2.8 Hz, 1
H), 4.69 (dd, J =16.0, 7.8 Hz, 1 H), 3.19 — 3.11 (m, 1 H), 2.88 — 2.80 (m, 1 H),
2.14 —1.94 (m, 2 H); MS (ES) m/z: 693 (M+Na").
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5-Bromo-1-(2-nitro-benzenesulfonyl)-2-[3-(1,1,2,2-tetrafluoro-ethoxy)-
phenyl]-1,2,3,4-tetrahydro-quinoline



A mixture of 5 (3.54 g, 5.26 mmol), Cul (2.00 g, 10.5 mmol) and CsOAc
(5.04 g, 26.3 mmol) in DMSO (52 mL) under a N, atmosphere was heated at 95
°C for 24 h. After cooling to room temperature, the reaction mixture was poured
into EtOAc (400 mL), washed with saturated NH4CI (3x), water, Na,S,03 solution
and brine, dried (MgSO,) concentrated and purified by column chromatography
(25% EtOAc/Hex) to afford 2.99 g (96%) Ns-THQ as an oil: *H NMR (400 MHz,
CDCl3) 6 7.81(d, J=8.1Hz,1H), 7.73-7.69 (m, 1 H), 7.63 — 7.50 (m, 3 H),
7.43 (d,J=8.0Hz, 1 H), 7.39 -7.09 (m, 5 H), 5.88 (it, J = 53.1, 2.9 Hz, 1 H),
5.62 (t, J=6.9Hz, 1 H), 2.74 - 2.66 (m, 1 H), 2.47 — 2.39 (m, 1 H), 2.35 - 2.27
(m, 1 H), 2.05 —1.96 (m, 1 H); MS (ES) m/z: 589 (M).
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6
5-Bromo-2-[3-(1,1,2,2-tetrafluoro-ethoxy)-phenyl]-1,2,3,4-
tetrahydro-quinoline
To a solution of the Ns-THQ (2.99 g, 5.06 mmol) in DMF (25 mL) under a
N, atmosphere was added thioacetic acid (0.707 mL, 10.1 mmol) and powdered
LiOH (485 mg, 20.2 mmol). The reaction mixture was stirred at room
temperature for ~ 6 h and then poured into EtOAc, washed with saturated
NaHCOj3;, H,0O and brine, dried (MgSQO,), concentrated and purified by column
chromatography (25% EtOAc/Hex) to afford 1.80 g (88%) racemic THQ 6 as an
oil: *H NMR (300 MHz, CDCls) & 7.37 (t, J = 7.8 Hz, 1 H), 7.30 — 7.21 (m, 2 H),
7.15(d, J = 7.9 Hz, 1 H), 6.95 — 6.71 (m, 2 H), 6.51 (d, J = 7.8 Hz, 1 H), 5.90 (tt,
J=53.1, 2.8 Hz, 1 H), 4.40 (dd, J = 9.3, 3.1 Hz, 1 H), 4.13 (brs, 1 H), 2.88 — 2.79
(m, 2 H),2.21 -2.11 (m, 1 H), 2.05-1.90 (m, 1 H); MS (ES) m/z: 406 (M+2).
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2-[3-(1,1,2,2-Tetrafluoro-ethoxy)-phenyl]-5-(3-trifluoromethoxy-phenyl)-
1,2,3,4-tetrahydro-quinoline
Under a N, atmosphere, a mixture of the 6 (30 mg, 0.074 mmol), 3-
trifluoromethoxy-phenyl-boronic acid (30 mg, 0.148 mmol), Pd(PPh3)4 (9 mg,
0.0074 mmol) and 2 N K,CO3 (0.11 mL, 0.22 mmol) in 1,4-dioxane (0.75 mL)
was heated at reflux for 2 h. After cooling to room temperature, EtOAc was
added and the solution was washed with Na,HCOg3, H,O and brine. The organic
layer was dried (MgSQ,), concentrated and purified by column chromatography
to give 33 mg (91%) of the biphenyl-THQ as a clear oil: *H NMR (400 MHz,
CDCl3) 8 7.42 — 7.30 (m, 4 H), 7.25 (m, 1 H), 7.21 — 7.08 (m, 4 H), 6.62 (s, 1 H),
6.60 (s, 1 H), 5.90 (tt, J =53.1, 2.8 Hz, 1 H), 4.51 (dd, J = 8.9, 3.3 Hz, 1 H), 4.20
(brs, 1 H), 2.81 - 2.71 (m, 1 H), 2.53 (dt, J = 16.6, 4.8 Hz, 1 H), 2.10 -2.02 (m, 1
H), 1.92 — 1.82 (m, 1 H); MS (ES) m/z: 486 (M+H").
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16
3-(1,1,2,2-Tetrafluoro-ethoxy)-benzoic acid methyl ester

To 3-(1,1,2,2-tetrafluoro-ethoxy)-benzoic acid (10 g; 41.9 mmol) in 20 mL
of DCM and 30 mL of MeOH cooled to 0°C was added TMS-diazomethane (2M;
35 mL). The reaction was stirred for 10 minutes, followed by removal of the
solvent in vacuo. Purification by column chromatography provided 9.1 g (86%) of
16: 'H NMR (400 MHz, CDCls) & 3.94 (s, 3H), 5.93 (tt, J = 53.1, 2.8 Hz, 1
H),7.40-7.50 (m. 2H), 7.88 (s, 1H), 7.97 (d, J=8.9 Hz, 1H).
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2-(2,6-Dibromo-benzyl)-3-oxo-3-[3-(1,1,2,2-tetrafluoro-ethoxy)-phenyl]-propionic acid ethyl ester

To the mono ester (308 mg; 0.95 mmol) and 16 (725 mg; 2.87 mmol) in
anhydrous PhMe (2.5 mL) under an atmosphere of N, cooled to 0°C was added
TiCls (2.87 mL; 2.87 mmol), TMSOTTf (8.6 uL; 0.0475 mmol) and BugN (1.01 mL;
4.27 mmol). The ice bath was removed. After 10 minutes, A2 was completely
consumed. The ice bath was replaced and the reaction was quenched with
water. EtOAc was added and the mixture separated. The organic layer was
washed with water (2X), saturated sodium bicarbonate solution (2X), water and
brine. The organic layer was dried (MgSQ,), concentrated and purified by
column chromatography (0-5% EtOAc/Hexanes) to provide 17 (364 mg) in 70%
yield; *H NMR (400 MHz, CDCls) & 1.09(t, 3H), 3.69 ¥» ABX (Jap=14.4 Hz, J5=5.9
Hz, 1H), 3.80 %2 ABX (Jap=14.4 Hz, J5x=8.6 Hz, 1H), 4.08-4.15 (m, 2H), 4.70 (dd,
J=8.5, 6.1 Hz, 1H), 5.93 (tt, J =53.1, 2.8 Hz, 1 H), 6.91 (t, J=8.0 Hz, 1H), 7.37-
7.50 (m, 4H), 7.75 (s, 1H), 7.78 (d, J=7.46 Hz 1H).

I Br I
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3-(2,6-Dibromo-phenyl)-1-[3-(1,1,2,2-tetrafluoro-ethoxy)-phenyl]-propan-1-one

17 (369 mg; 0.663 mmol) was heated in a 2:1 mixture of glacial AcOH and
concentrated HCI (5 mL) for 1 hour under an atmosphere of N,. After cooling,
water was added and extraction with EtOAc followed. The organic layer was
washed with water (3X), 1N NaOH (1X), water (1X) and brine. The organic layer
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was dried (MgSO,) and concentrated to provide 4 (~305 mg) in 95% vyield. The
compound was identical in all respects to 4 which was prepared employing the

original method.

__OCF,CF,H

Higher Rf compound
1,1,1-Trifluoro-3-[2-[3-(1,1,2,2-tetrafluoro-ethoxy)-phenyl]-5-(3-trifluoromethoxy-phenyl)-
3,4-dihydro-2H-quinolin-1-yl]-propan-2-ol

To a solution of the biphenyl-THQ (33 mg, 0.068 mmol) and 1,1,1-trifluoro-
2,3-epoxy-propane (38 mg, 0.34 mmol) in DCE (0.45 mL) under a N, atmosphere
was added Yb(OTf)3; (10.5 mg, 0.0169 mmol). The reaction mixture was heated
at 50 °C for 48 h and then cooled to ambient temperature. EtOAc was added
and the solution was washed with saturated NaHCO3, H,O and brine, dried
(MgSQ,), concentrated and purified by column chromatography to afford 12 mg
(29%) of 7 as an oil: *H NMR (400 MHz, CDCls) & 7.40 — 7.20 (m, 2 H), 7.28 —
7.10 (m, 6 H), 7.04 (s, 1 H), 6.73 (d, J = 8.3 Hz, 1 H), 6.67 (d, J = 7.4 Hz, 1 H),
5.89 (tt, J =53.1, 2.8 Hz, 1 H), 4.89 (t, J = 4.4 Hz, 1 H), 4.42 (m, 1 H), 3.91 (d, J
=15.5Hz, 1 H), 3.30 (dd, J = 15.6, 9.7 Hz, 1 H), 2.48 (dt, J = 16.3, 4.4 Hz, 1 H),
242 -2.31(m, 2 H), 2.19-2.09 (m, 1 H), 2.00 — 1.92 (m, 1 H); MS (ES) m/z:
598 (M+H™).
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Lower Rf compound
1,1,1-Trifluoro-3-[2-[3-(1,1,2,2-tetrafluoro-ethoxy)-phenyl]-5-(3-trifluoromethoxy-phenyl)-

3,4-dihydro-2H-quinolin-1-yl]-propan-2-ol

The lower Rf compound was isolated as the other diasteriomer (27%) in
the synthesis of 7. *H NMR (400 MHz, CDCl3) § 7.40 — 7.32 (m, 2 H), 7.28 —
7.09 (m, 6 H), 7.02 (s, 1 H), 6.89 (d, J =8.3 Hz, 1 H), 6.68 (d, J = 7.4 Hz, 1 H),
5.89 (tt, J = 53.1, 2.8 Hz, 1 H), 4.61 (t, J = 4.3 Hz, 1 H), 4.34 (m, 1 H), 3.80 (dd, J
=15.7, 6.5 Hz, 1 H), 3.51 (dd, J = 15.7, 5.4 Hz, 1 H), 2.48 — 2.33 (m, 2 H), 2.24
(d,J=5.0Hz,1H),2.17-2.08 (m, 1 H), 1.99 — 1.91 (m, 1 H); MS (ES) m/z: 598
(M+H").
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(aS)-2,6-Dibromo-a-[3-(1,1,2,2-tetrafluoroethoxy)phenyl]benzenepropanol

.||O
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To a stirred solution of 4 (511 mg; 1.05 mmol) in anhydrous THF under nitrogen
was added (R)-2-Methyl-CBS-oxazaborolidine (792 uL; 0.792 mmol). The
reaction vessel was cooled to —15°C followed by the addition of borane-dimethyl
sulfide complex (528 uL; 1.05 mmol) slowly dropwise. The reaction was aged for
50 minutes before being quenched with MeOH at —20°C. The contents of the
reaction vessel were poured into EtOAc and washed with water/2N HCI (2:1),
water, saturated sodium bicarbonate solution, water and brine. The organic layer
was dried over MgSQ,, filtered and the solvent removed in vacuo. Purification
employing SiO; flash column chromatography (15%EtOAc/Hex) provided 420 mg
(82%) of alcohol 8 of the S absolute configuration as an oil. Analysis by chiral
HPLC (Chiralcel AS; Isocratic elution 90/10 Hexane/IPA) by area integration at
210 nm indicated the enantiomeric excess > 95%. This alcohol was identical in
all respects to the racemic alcohol, except for the optical rotation. [o]p?° = -12.1°
(c1; CHCI3); The reaction was later repeated on a larger scale, employing 15.36
grams (31.7 mmol) of 4, 23.7 mL (0.75 equiv.) of (R)-2-Methyl-CBS-
oxazaborolidine, and 15.85 mL (1 equiv.; 31.7 mmol) of borane-dimethyl sulfide
complex in 130 mL of anhydrous THF under the conditions described above to
provide 14.33 grams (92%) of alcohol 8. *H NMR (300 MHz, CDCls) & 7.48 (d, J
=8.0Hz,2H),7.41-7.28(m,3H),7.14 (d,J=7.7 Hz, 1 H), 6.89 (t, J = 8.0 Hz,
1 H), 5.91 (tt, J = 53.1, 2.8 Hz, 1 H), 4.86 (dd, J = 10.1, 6.2 Hz, 1 H), 3.19 — 3.05
(m, 1 H), 3.03 - 2.92 (m, 1 H), 2.09 — 1.95 (m, 3 H); MS (ES) m/z: 509 (M+Na").

Br OH

Br

(aR)-2,6-Dibromo-a-[3-(1,1,2,2-tetrafluoroethoxy)phenyl]benzenepropanol

The R alcohol 8 was prepared exactly as S alcohol 8, substituting (S)-2-Methyl-
CBS-oxazaborolidine for (R)-2-Methyl-CBS-oxazaborolidine. Analysis by chiral
HPLC (Chiralcel AS; Isocratic elution 90/10 Hexane/IPA) by area integration at
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210 nm indicated the enantiomeric excess > 95%. This alcohol was identical in
all respects to the racemic alcohol A6, except for the optical rotation. [a]p® =
+11.4° (c1; CHCI3); *H NMR (300 MHz, CDCls) & 7.48 (d, J = 8.0 Hz, 2 H), 7.41
—7.28 (m, 3 H), 7.14 (d, J = 7.7 Hz, 1 H), 6.89 (t, J = 8.0 Hz, 1 H), 5.91 (it, J =
53.1, 2.8 Hz, 1 H), 4.86 (dd, J = 10.1, 6.2 Hz, 1 H), 3.19 — 3.05 (m, 1 H), 3.03 —
2.92 (m, 1 H), 2.09 — 1.95 (m, 3 H); MS (ES) m/z: 509 (M+Na").

F3C

Mg,
G

)

Br O O

O ® O OCF,CF,H
B

r

To a stirred solution of S alcohol 8 (7.5 mg; 0.0154 mmol) in anhydrous DCM
under nitrogen was added DIEA (8 uL; 0.046 mmol) followed by S-(+)-MTPA
(5.76 uL; 0.031 mmol). The reaction was aged for 30 minutes before the solvent
removed in vacuo. Purification employing SiO, flash column chromatography
(5%EtOAc/Hex) provided quantitative yield of the R,R Mosher Ester. The R,S
Mosher Ester was prepared in exactly the same manner. The NMR spectra of

these Mosher Esters are pictured in the NMR section.

I‘Br N3

@v'\ : LOCF,CF,H
B

r

2-[(3R)-3-Azido-3-[3-(1,1,2,2-tetrafluoroethoxy)phenyl]propyl]-1,3-dibromobenzene

To a solution of the S alcohol 8 (14.33 g, 29.48 mmol) in CH,ClI, (200 mL)
under a N, atmosphere at 0 °C was added DIEA (10.27 mL, 58.9 mmol) and
methanesulfonyl chloride (3.42 mL, 44.22 mmol). The cooling bath was removed
and the solution was stirred at room temperature for 2 h. The reaction mixture

was poured into EtOAc and washed with 1 N HCI, water, saturated NaHCO3 and
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brine. The organic layer was dried (MgSO,) and concentrated to give the
mesylate as a crude intermediate.

A mixture of the above crude mesylate and sodium azide (9.5 g, 65.01
mmol) in DMF (150 mL) under a N, atmosphere was heated at 50 °C for ~ 1 h.
After cooling to room temperature, the reaction mixture was poured into EtOAc
(1.5 L), the solution was then washed with H,O, saturated NaHCO3 solution and
brine, dried (MgSO,) and concentrated to afford 13.91 g (92% for two steps).
This azide was identical in all respects to the racemic azide, except for the optical
rotation. [o]p?°= +39.3° (c1; CHCIs); *H NMR (300 MHz, CDCls) 8 7.48 (d, J =
8.0 Hz, 2 H), 7.42 (t, J = 7.9 Hz, 1 H), 7.31 = 7.19 (m, 3 H), 6.90 (t, J = 8.0 Hz, 1
H), 5.92 (tt, J = 53.1, 2.8 Hz, 1 H), 4.60 (t, J = 6.9 Hz, 1 H), 3.15 — 3.05 (m, 1 H),
2.99 —2.82 (m, 1 H), 2.09 — 1.97 (m, 2 H); MS (ES) m/z: 484 (M-N+H").

Br NH,
i\j\)\/\/OCFZCFZH
Z gy k)

(aR)-2,6-Dibromo-a.-[3-(1,1,2,2-tetrafluoroethoxy)phenyl]benzenepropanamine

To a solution of the azide (13.91 g, 27.2 mmol) in 1,2-dichloroethane (180
mL) under a N, atmosphere was added Me,S-BHCI, (7.85 mL, 68 mmol)
dropwise. The solution was stirred at room temperature for 0.5 h and then
heated at 50 °C for 1.5 h. The reaction was cooled to 0 °C, then 6 N HCI (50 mL)
was added. The reaction mixture was then heated at reflux for 1 h. Upon cooling
to 0 °C, the solution was basified with 3 N NaOH and extracted several times with
CHCI3. The combined organic phases were dried (MgSQ,), concentrated and
purified by column chromatography (100% EtOAc) to provide 13.1 g (99%) of the
amine as an oil. *H NMR (300 MHz, CDCl3)  7.46 (d, J = 8.2 Hz, 2 H), 7.39 —
7.26 (m, 3 H), 7.14 — 7.10 (m, 1 H), 6.88 (t, J = 8.0 Hz, 1 H), 5.91 (tt, J = 53.1, 2.9
Hz, 1 H), 4.08 (t, J = 6.6 Hz, 1 H), 3.09 — 3.00 (m, 1 H), 2.90 — 2.80 (m, 1 H), 1.98
—1.88 (m, 2 H), 1.57 (brs, 2 H); MS (ES) m/z: 486 (M+H").
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Br NHNs

ii/v' OCF,CF,H
= [ j
Br

9

N-[(1R)-3-(2,6-Dibromophenyl)-1-[3-(1,1,2,2-tetrafluoroethoxy)phenyl]-propyl]
-2-nitrobenzenesulfonamide

To a solution of the amine (13.1 g, 27.0 mmol) and triethylamine (9.4 mL,
54.0 mmol) in dichloromethane (135 mL) under a N, atmosphere was added
NsCI (6.58 g, 29.7 mmol) under N,. The reaction mixture was stirred at room
temperature for 1 h and then poured into EtOAc / Et,O. The solution was
washed with saturated NaHCO3, H,O and brine, dried (MgSO,), concentrated
and purified by column chromatography (5%-10%-15%-20% EtOAc/Hex) to
afford 15.2 g (84%) 9 as an oil. Compound 9 was obtained of the R absolute
configuration. [a]p?® = +100.0° (c1; CHCIls); *H NMR (400 MHz, CDCls) § 7.72 (d,
J=8.0Hz, 1 H), 7.66 (d, J = 7.9 Hz, 1 H), 7.55 - 7.33 (m, 4 H), 7.13 - 7.08 (m, 2
H), 7.01 (s, 1 H), 6.95 - 6.88 (m, 2 H), 5.96 (d, J = 8.9 Hz, 1 H), 5.86 (tt, J = 53.1,
2.8 Hz, 1 H), 4.69 (dd, J = 16.0, 7.8 Hz, 1 H), 3.19 - 3.11 (m, 1 H), 2.88 — 2.80
(m, 1 H), 2.14 — 1.94 (m, 2 H); MS (ES) m/z: 693 (M+Na").

(ijj OCF,CF,H
|
v

(2R)-5-Bromo-1,2,3,4-tetrahydro-1-[(2-nitrophenyl)sulfonyl]
-2-[3-(1,1,2,2-tetrafluoroethoxy)phenyl]quinoline
A mixture of 9 (15.2 g, 22.68 mmol), Cul (8.63 g, 45.36 mmol) and CsOAc

(21.7 g, 113.4 mmol) in DMSO (200 mL) under a N, atmosphere was heated at
95 °C for 24 h. After cooling to room temperature, the reaction mixture was
poured into EtOAc, washed with saturated NH4CI (3x), water, Na,S,03 solution
and brine, dried (MgSO,) concentrated to provide the Ns-THQ as an oil. This
reaction was so clean it was carried on to the next step as a crude reaction

mixture. As small portion was purified by column chromatography (25%
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EtOAc/Hex) for characterization purposes. This compound was identical in all
respects to the racemic Ns-THQ, except for the optical rotation. [o]p?° = +55.0°
(c1; CHCI3); *H NMR (400 MHz, CDCl3) § 7.81 (d, J = 8.1 Hz, 1 H), 7.73 - 7.69
(m, 1 H), 7.63 — 7.50 (m, 3 H), 7.43 (d, J = 8.0 Hz, 1 H), 7.39 — 7.09 (m, 5 H),
5.88 (tt, J = 53.1, 2.9 Hz, 1 H), 5.62 (t, J = 6.9 Hz, 1 H), 2.74 — 2.66 (m, 1 H),
2.47 —2.39 (m, 1 H), 2.35—2.27 (m, 1 H), 2.05 — 1.96 (m, 1 H); MS (ES) m/z:
589 (M).

Br
1)
AN ©/OCF2CF2H
H

(2R)-5-Bromo-1,2,3,4-tetrahydro-2-
[3-(1,1,2,2-tetrafluoroethoxy)phenyl]quinoline

To a solution of the Ns-THQ (assuming quantitative yield from previous
reaction, 22.6 mmol) in DMF (100 mL) under a N, atmosphere was added
thioacetic acid (3.16 mL, 45.36 mmol) and powdered LiOH (2.17 g, 90.72 mmol).
The reaction mixture was stirred at room temperature for ~ 6 h and then poured
into EtOAc, washed with saturated NaHCOj3;, H,O and brine, dried (MgSQO,),
concentrated and purified by column chromatography (25% EtOAc/Hex) to afford
8.25 g (90% yield for the two steps) the THQ as an oil, which was identical in all
in all respects to racemic 6, except for the optical rotation. [a]p?® = +17.6° (c1;
CHCl3); *H NMR (300 MHz, CDCls) & 7.37 (t, J = 7.8 Hz, 1 H), 7.30 — 7.21 (m, 2
H), 7.15(d,J=7.9Hz, 1 H), 6.95-6.71 (m, 2 H), 6.51 (d, J = 7.8 Hz, 1 H), 5.90
(tt, J = 53.1, 2.8 Hz, 1 H), 4.40 (dd, J = 9.3, 3.1 Hz, 1 H), 4.13 (brs, 1 H), 2.88 —
2.79 (m, 2 H), 2.21 — 2.11 (m, 1 H), 2.05 — 1.90 (m, 1 H); MS (ES) m/z: 406
(M+2).
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10
(2R)-1,2,3,4-Tetrahydro-2-[3-(1,1,2,2-tetrafluoroethoxy)phenyl]-5-

[3-(trifluoromethoxy)phenyl]quinoline

Under a N, atmosphere, a mixture of the THQ (8.25 g, 20.4 mmol), 3-
trifluoromethoxy-phenyl-boronic acid (8.4 g, 40.8 mmol), Pd(PPh3)4 (2.3 g, 10 mol
%) and 2 N K,COs3 (30.6 mL, 61.2 mmol) in 1,4-dioxane (200 mL) was heated at
reflux for 2 h. After cooling to room temperature, EtOAc was added and the
solution was washed with Na,HCO3, H,O and brine. The organic layer was dried
(MgS0,), concentrated and purified by gradient column chromatography (4-10%
EA/Hex) to give 8.78 g (88%) of the biphenyl-THQ 10 as a clear oil of the R
configuration: [a]p?° = -13.1° (c1; CHCls); *H NMR (400 MHz, CDCls) & 7.42 —
7.30 (m, 4 H), 7.25 (m, 1 H), 7.21 — 7.08 (m, 4 H), 6.62 (s, 1 H), 6.60 (s, 1 H),
5.90 (tt, J = 53.1, 2.8 Hz, 1 H), 4.51 (dd, J = 8.9, 3.3 Hz, 1 H), 4.20 (brs, 1 H),
2.81-2.71(m, 1 H), 2.53 (dt, J = 16.6, 4.8 Hz, 1 H), 2.10 — 2.02 (m, 1 H), 1.92 —
1.82 (m, 1 H); MS (ES) m/z: 486 (M+H").

OCF;

)

N ‘ «_OCF,CF,H
FiC _

OH

11

(2R, aS)-3,4-Dihydro-2-[3-(1,1,2,2-tetrafluoroethoxy)phenyl]-5-
[3-(trifluoromethoxy)phenyl]-a-(trifluoromethyl)-1(2H)-quinolineethanol
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To a solution of the biphenyl-THQ 10 (8.78 g, 18.08 mmol) and
commercially available S isomer enriched 1,1,1-trifluoro-2,3-epoxy-propane (10.1
g, 90.4 mmol) in DCE (90 mL) under a N, atmosphere was added Yb(OTf); (2.8
g, 10.5 mmol). The reaction mixture was heated at 50 °C for 19 h and then
cooled to ambient temperature. EtOAc was added and the solution was washed
with saturated NaHCO3;, H,O and brine, dried (MgSO,), concentrated and
purified by Isco CombiFlash Companion column chromatography (330 g RediSep
Flash Column, 2-10% EA/Hex gradient) to afford 7.91 g (73%) of higher Rs
compound 11 as an oil. 1.95 g (18%) of lower R; compound 12 was also isolated
as an oil. Several overlap fractions were discarded. The optical rotation of 11
was determined to be [o]p?° = -117.3° (c1.13; CHCIls); *H NMR (400 MHz, CDCls)
§ 7.40 — 7.20 (m, 2 H), 7.28 — 7.10 (m, 6 H), 7.04 (s, 1 H), 6.73 (d, J = 8.3 Hz, 1
H), 6.67 (d, J =7.4 Hz, 1 H), 5.89 (tt, J =53.1, 2.8 Hz, 1 H), 4.89 (t, J=4.4 Hz, 1
H), 4.42 (m, 1 H), 3.91 (d, J = 15.5 Hz, 1 H), 3.30 (dd, J = 15.6, 9.7 Hz, 1 H),
2.48 (dt, J =16.3, 4.4 Hz, 1 H), 2.42 - 2.31 (m, 2 H), 2.19 — 2.09 (m, 1 H), 2.00 —
1.92 (m, 1 H); MS (ES) m/z: 598 (M+H").

21
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INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 2930
D 65536
SOLVENT coci3
NS 16
DS 2
SWH 8278.146 Hz
iIgRES i 9(5:5142;3:31 4Hz
. sSec
OCF,CF2H AQ :
N Dw 60.400 usec
H DE 6.50 usec
TE 297.0K
1 1.00000000 sec
MCREST  0.00000000 se
MCWRK  0.01500000 se
======== CHANNEL f1 ===
NUC1 1H
P1 7.50 usec
PL1 0.00 dB
SFO1 400.2074714 MHz
F2 - Processing parameters
Sl 32768
SF 400.2050121 MHz
wow EM
SsB 0
LB 0.30 Hz
GB 0
PC 1.00
| —
L o
™ T T T T T T T T T T il T T T T T T T T T T T
105 100 95 9.0 8.5 8.0 7.0 65 60 55 50 45 40 2.0 00 05 ppm

a5 3.0

49.750
1.161

p
1.164
4819

T 4874

9.778

)



| |e
II N

O OCF,CF,H

Higher Rf spot
34

FsC
| OH
. 7 _
Higher Rf compound
T T T T T T T T T T T T T I T T B T T
10.5 10.0 a5 2.0 85 8.0 7.5 7.0 6.5 6.0 55 5.0 45 40

39.187
7.416
0.806
1.844
naﬁ\,_
3.686

ﬂE\
_E .
e

Current Diata Parameters
NAME P2 May24-2004
EXPNO 100
PROCNO 1

F2 - Acquisition Parameters.
- 20040524
Time 1043
INSTRLM spect
PROBHD 5 mm Multinuc!
PULPROG 2930

D 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 39584243 sec
RG 181

Dw 60 400 usec
DE 6.50 usec

TE 2968 K

D1 1.00000000 sec
MCREST  0.00000000 se
MCWRK 0.01500000 se
z==m==== CHANNEL [ ===
NUC1 1H

P1 7.50 usec
PL1 0.00 dB
SFO1 400.20747 14 MHz

F2 - Processing paramelers

5l 32768

SF 4002050110 MHz
wow EM

5sB a

LB 0.30 Hz

GB 0

PC 1.00



Br

G

Rano
35

le)
=

OCF,CF,H

-

S

Br
8

= -12.1° (C=1; CHCly)

=

T T T T T T T T T T T T T T T - A P

T
10.5 10.0 9.5 9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 45 40 35 3.0 25 2.0

Cument Data Parameters
NAME P2 Aug30-2004
EXPNO 20
PROCNO 1

F2 - Acquisition Paramelers
Date_ 20040830
Time 9.24
INSTRUM spect
PROBHD 5 mm Muttinuc!

?‘gLPROG 7930
SOLVENT coci
NS 16

Ds 2

SWH B278.146 Hz
FIDRES 0.126314 Hz
AQ 39584243 sec
RG 362

Dw 60.400 usec
DE 6.50 usec
TE 206 8 K

======== CHANNEL 1 ===

NUC1 1H
P 7.50 usec
PL1 0.00 dB

SFO1 4002074714 MHz

F2 - Processing paramelers
5l 32768

5F 4002050100 MHz
wow EM

558 a

LB 0.30 Hz
GB 0

PC 1.00




N3 RANO

Current Data Parameters
ocC FZC F2 H £ NAME  P2_Aug31-2004
R EXPNO 90
PROCNO 1
F2 - Acquisition Paramelers
Br Date_ 20040831
r Time 10.22
INSTRUM spect
PROBHD 5 mm Multinucl
?gLPROG 85538!0:“J
CFU de SOLVENT CDC3
NS 16
Ds 2
SWH B278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 256
Dw 60.400 usec
DE 6.50 usec
TE 2968 K
D1 1.00000000 sec
MCREST  0.00000000 se
MCWRK 0.01500000 sec
==z=z==== CHANNEL {1 ===
NUC1 1H
P1 7.50 usec
PL1 0.00 dB
SFO1  400.2074714 MHz
F2 - Processing paramelers
Sl 32768
SF 400.2050103 MHz
wow EM
558 0
LB 0.30 Hz
GB 0
PC 1.00
——
[~ F
" e

T T T T T T T T T T T T T T T T T T T T

1
10.5 10.0 9.5 9.0 85 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35
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Amine

N H Cument Data Parameters
- NAME  P2_Aug31-2004
EXPNO 230

OCF,CFyH PROCNO 1

F2 - Acquisition Parameters
Date_ 20040821
Time 1531

Br . INSTRUM  spect
PROBHD 5 mm Multinucl
PULPROG 2930

T 65536
SOLVENT coci3
NS 16

Qe g DL 0s 2
SWH 8278146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 359
Dw 60.400 usec
DE 6.50 usec
TE 296.7 K
o 1.00000000 sec
MCREST  0.00000000 se
MCWRK 0.01500000 se:
======== CHANNEL f1 ===
NUC1 1H
P1 7.50 usec
PL1 0,00 dB
SFO1 400.2074714 MHz
F2 - Processing parameters
Sl 32768
SF 400.2050114 MHz
wDw EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

T T T T T T T T T | R Wk T T T T T T T T T T i

10.5 10.0 9.5 9.0 85 8.0 75 70 6.5 6.0 5.5 5 0.0 ppm

.0 45 4.0 35 3.0 25 20 1.5 1.0 0.5
D (A R
$ (=]

41.611
1.402
4.259



' Br NHNs
| OC FQC FzH

| Br

| [a] 7 = +100.0° (C=1; CHCl,)

tr

38

N hir 5

Current Data Parameters.
NAME P2 _Aug10-2005
EXPNO .40
PROCNO 1

F2 - Acquisition Parameters
Date_ 20050810
Time 9.50
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 2930

D 65536
SOLVENT CDCI3
NS 16

DS 2

SWH 8278146 Hz
FIDRES 0126314 Hz
AQ 3.9584243 sec
RG 3225

ow 60.400 usec
DE 6.50 usec
TE 2076 K

D1 1.00000000 sec

MCREST  0.00000000 sei
MCWRK 0.01500000 set

==z====== CHANNEL {1 ===
NUC1 1H

P1 7.50 usec

PL1 0.00 dB

F2 - Processing parameters
S1 32768

SF 400 2050094 MHz
WDW EM

558 0

LB 0.30 Hz

GB 0

PC 1.00

10.5 10.0 8.5 9.0 85




Current Data Parameters

NAME P2 _Sep10-2004
EXPNO 60
PROCNO 1

F2 - Acquisition Parameters
Date 0040910

Time 10.42

INSTRUM spect

PROBHD 5 mm Multinucl

PULPROG z2g30

T 65536

SOLVENT CDCI3

NS 16

D3 2

SWH B278.146 Hz

FIDRES 0.126314 Hz
Q 3.9584243 sec

RG 1625.5

oW 60.400 usec

DE 6.50 usec

TE 296.8 K

D1 1.00000000 sec

MCREST  0.00000000 se

MCWRK 0.01500000 set

s======= CHANNEL {1 ===

NUC1 1H

P1 7.50 usec

PL1 0.00 dB

SFO1 400 2074714 MHz

F2 - Processing parameters
sl 32768

SF 400.2050102 MHz
wow EM

558 0
LB 030 Hz
GB 0

PC 1.00

Rano
‘ Br -
( N OCF,CF,H
, H
m JJ M ¥ |
J Jk L. "
11;.5 1ﬂ|.0 9:5 911] 8:5 Sfll' 715 T:l} 6:5 GID 515 STD 4?5 itﬂ 3f5 3:0 2:5 Z.IlJ 1:5 1?0 0?5 IJTO ppm
ﬁgﬂ g | { |8 ¥ & }.@,
.D_ b2 ) [Ts] - | [Ts] ™) ‘r_‘



\ OCF4

N OCF,CF,H
T
|

10
‘ [a]ZD" = -13.1° (C=1; CHCl3)

Current Data Parameters
NAME  P2_Aug17-2005
EXPNO 460
PROCNO 1

F2 - Acquisition Parameters
Date_ 20050817
Time 17.03
INSTRUM

PROBHD 5 mm Multinucl
PULPROG o 2930

DS 2

SWH B278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 3225

ow 60.400 usec
DE 6.50 usec
TE 207 9K

MCWRK 0.01500000 set

======== CHANNEL f1 ===
NuC1 1H
P1 7.50 usec

0.00 dB
SFO1 4002074714 MHz

F2 - Processing parameters
sl 32768
SF 400.2050110 MHz
WOW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

|y T T T T T

10.5 10.0 9.5 9.0 8.5

5.237



OCF,3

‘ N OCF,CF,H
FSC\) ©/

OH 11
, 20 o
‘ [a] T = -117.3°(C1.1; CHCly)

B T T T

105 100 95 9.0 8.5

JkJF“I[J(

Cw M

0.
3.57i

¥ owy

Current Data Paramaters
NAME  P2_Jui28-2005
EXPNO 40
PROCNO 1

F2 - Acquisition Parameters
Date_ 20050729
Time 9.25
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 2030

0 65536
SOLVENT coci3
NS 16

Ds

2
SWH B278.146 Hz
FIDRES 0.126314 Hz

AQ 39584243 sec
RG 3225

ow 60.400 usec
DE 6.50 usec
TE 2977 K

MCWRK 0.01500000 se«

=== CHANNEL {1 ===
1H

P 7.50 usec

PL1 0.00 dB

SFO1 400.2074714 MHz

wow

558 0

LB 0.30 Hz
0

PC 1.00
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Title Rano

Current Data Parameters
NAME  P2_Aug30-2004

EXPNO 60
PROCNO 1

F2 - Acquisition Parameters
Date_ 20040830
Time 13.36
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG zg30
™D 65536
SOLVENT CDCI3
NS 16

DS 2

SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 203.2

DW 60.400 usec
DE 6.50 usec
TE 296.8 K

D1 1.00000000 sec

MCREST  0.00000000 sec
MCWRK 0.01500000 sec

======== CHANNEL {1 ========
NUC1 1H

P1 7.50 usec

PLA 0.00dB

SFO1 400.2074714 MHz

F2 - Processing parameters

Sl

SF 400.2050113 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

I L R B St e M e Mt S A S S S L B S B

10.5 10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm

39.882
7.663
0.924
1.899
0.916
3.858
3.938
0.327
3.913
3.905

28.978
3.798
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Tlﬂe tr
oOCk
o
{
O -
QN @/ccfld;H
By
oy
2155443
Low'ﬂf Q‘%SPOT
|
B .
| | A
L DR A A L L LA B T R T R T 1T (B T T T T T P T T T
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
=) o ©of 10 ~ ~ P~ — I~ -
g 3 S (3 2185 |8 8 $ g jgf
g o N [e»] o [a2] ™ [ap] 9_7 [ap] Te]

Current Data Parameters

NAME  P2_Aug10-2005
EXPNO 70
PROCNO 1

F2 - Acquisition Parameters
Date_ 20050810

Time 10.37
INSTRUM spect
PROBHD 5 mm Multinuc!
PULPROG zg30

TD 65536
SOLVENT CDCI3

NS 16

DS 2

SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 287.4

DW 60.400 usec

DE 6.50 usec

TE 297.7K

D1 1.00000000 sec
MCREST  0.00000000 sec
MCWRK 0.01500000 sec
zz=zz=== CHANNEL f1 ========
NUC1 1H

P1 7.50 usec

PL1 0.00dB

SFO1 400.2074714 MHz
F2 - Processing parameters
St 32768

SF 400.2050106 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00
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Title 20764-2 Lower Rf Spot

Current Data Parameters
NAME  P2_Aug16-2004
EXPNO 220
PROCNO 1

F2 - Acquisition Parameters
Date_ 20040816
Time 15.42
INSTRUM spect
PROBHD 5 mm Multinucl

PULPROG zg30
D 65536
SOLVENT CDCI3
NS 16

DS 2

SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 161.3

DW 60.400 usec
DE 6.50 usec
TE 2956 K

D1 1.00000000 sec

MCREST  0.00000000 sec
MCWRK 0.01500000 sec

=zzz==zz=z CHANNEL {1 ========
NUC1 1H

P1 7.50 usec

PL1 0.00 dB

SFO1 400.2074714 MHz

F2 - Processing parameters

S 32768

SF 400.2050113 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

L

(RN A L A A e e L L L L e e
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 3.5 3.0 25 20 1.5 1.0 0.5 0.0 ppm

44.302
4.160
4.021
4.053
4.276
4.148
4.177

26.679
4.184



Title

tr
Current Data Parameters
B NAME P2 _Oc113-2005
EXPNO 160
J 45 PROCNO 1
CO F2 - Acquisiton Parameters
zEt Date_ 20051013
Time 12.03
INSTRUM spect
B l 5 PROBHD 5 mm Mulfinucl
r PULPROG 2030
T 65536
SOLVENT CDCI3
NS 16
Ds 2
SWH B278.146 Hz
FIDRES 0126314 Hz
AQ 3.9584243 sec
RG 2281
ow 60.400 usec
DE 6.50 usec
TE 2076 K
D1 1 sec
MCREST  0.00000000 sex
MCWRK 0.01500000 se¢
mz==zs=== CHANNEL (1 ===
NUC1 1H
/’l (— P1 7.50 usec
PL1 0.00 dB
SFO1 400.2074714 MHz
( F2 - Processi meters
sl 32
SF 400.2050095 MHz
WDW EM
558 0
LB 0.30 Hz
GB 0
PC 1.00
—
—
—
T T T T T T T T T T T T T T T T T T T T T T
105 10.0 9.5 9.0 8.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm

L]

0.259

2.894



Current Data Parameters
NAME  P2Z_Oct13-2005
EXPNO 290
PROCNO 1

F2 - Acquisition Parameters.
Date_ 20051013
Time 1537
INSTRUM spect
PROBHD 5 mm Multinucl
PULPROG 2930

D 65536
SOLVENT CDCI3
NS 16

Ds 2
SWH 8276 146 Hz

FIDRES 0.126314 Hz
AQ 39584243 sec
RG 3225

Dw 60.400 usec
DE 6.50 usec
TE 2078 K

o] 1.00000000 sec
MCREST X

P1 7.50 usec
0.00 d&
SFO1 4002074714 MHz

ssB 0

LB 0.30 Hz
GB 0

PC 1.00

Title tr
\ 46
5y (
HaCO
! 18 OCF,CF,H
Ve
_— P e e .r“f.L_zl'_'_ r = L
10|.5 101‘0 9:5 Biﬂ srs BTD 7:5 710 6. 5: 5.r5 510 415 410 3.|5 3:0 ZTS ZTU 1:5 110 015 .0 ppm
\ ) l
gﬂs aﬂé e § 12 A 2




No title

Current Data Parameters
NAME  P2_Oct14-2005
EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date 20051014

Time 14.38
INSTRUM spect
PROBHD 5 mm Multinuc!
PULPROG 2930

1D 65536
SOLVENT CDCI3

NS 16

Ds 2

SWH 8278 146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 45.3

Dw 60.400 usec
DE 6.50 usec

TE 297.3K

D1 1.00000000 sec
MCREST  0.00000000 se
MCWRK 001500000 se
======== CHANNEL f{ ===
NUC1 1H

P1 7.50 usec

PL1 0.00dB

SFO1 400.2074714 MHz2
F2 - Processing parameters
Sl 32

SF 400.2050076 MHz
Wwow EM

SsB 0

LB 0.30 Hz

GB 0

PC 1.00

Br O
47
COLEt
Br
OCF,CF,H
r__ hﬁ‘ |
| l Lo Lk PR
r T T T T T T T T T T T T T T T T T T T T T T
105 10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 2.5 20 1.5 1.0 0.5 0.0 ppm
R k. ok : ) L Bt e .
'] o] [
i 3 _ 5 e | §
‘§g| i o |w (=



R. R Mosher Ester

48

o=
i
Br 8]
Cf\/‘
i
B
QO CFCFsH
i i | i | | il i | T | s 0 e P I e peegganl Nk TR T S Thee s e i e T b W e EE MR R ET R R R R e
10.5 10.0 9.5 9.0 B.5 6.5 6.0 5.5 5.0 4.5 4.0 d. 0 2.5 2.0 1.5 1.0 0.5

)

4.828
1916
7.874
1.72
54

Current Data Parameters
NAME P2 _Aug09-2004
EXPHNO 140
PROCNO 1

F2 - Acquisition Parameters
Date_ 20040809
Time 16.13
INSTRUM spect
PROBHD 5 mm Multinucl

PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16

Ds 2

SWH B278.146 Hz
FIDRES 0.126314 Hz
AD 3.9584243 sac
RG 287 4

Dw 60,400 usec
DE 6.50 usec
TE 2956 K

D1 1.00000000 sec

MCREST  0.00000000 sec
MCWRK  0.01500000 sec

======== CHANNEL f{ ====
MNUCA1 1H

P1 7.50 usec

PL1 0.00 d8

SFO1 400.2074714 MHz
F2 - Processing paramelers

3l 32768

SF 400.2050100 MHz
wow EM

S5SB 0

LB 0.30 Hz

GB 0

PC 1.00



R. S Mosher Ester

Qi FCF oH

49

Current Data Parameters

NAME P2 Aug09-2004
EXPNO 150
PROCNO 1

F2 - Acquisition Parameters
Date 20040809
Time 16.29
INSTRUM spect

PROBHD 5 mm Multinucl

PULPROG zg30

D 65536
SOLVENT CDCI3

NS 16

DS 2

SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 228.1

DW 60.400 usec
DE 6.50 usec

TE 2956 K

D1 1.00000000 sec
MCREST  0.00000000 se
MCWRK 0.01500000 se:
======== CHANNEL ] ===
NUC1 1H

P1 7.50 usec

PL1 0.00 dB

SFO1 400.2074714 MHz
F2 - Processing parameters
Si 32768

SF 400.2050103 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

105 100 95 90 85 80 75 7. 60 55 50 45 40 35 30 25 20 15 10 05 00 ;')prrn‘
Ml ol N/ \ LT T S N
3 283 2 13 |§ 2 R |18 |3 3
clb‘:i 0| [N| [+~ r‘_-' o 0 00 - - o Tp)




L-23-2884 ©3:38 DRUG DISCOUERY RES.

—oan. cac S 4o O Q4 oo

988 526 6463 P.B4.85

4 E: s sy 90, 3 ok
Run Logbook
Method Method started: line# 4 vial# 3 inj# 1 16:05:53 07/28/04
Methed Instrxument running sample Vial 3 16:05:54 07/28/04
1100 PMP 1 Pressure = 18.8 bar 16:06:45 07/28/04
1100 PMP 2 Pressure = 0.1 bax 16:06:45 07/28/04
1100 pMP 2 Flow = 0.000 ml/min 16:06:45 07/28/04
1100 ALS ] Air temperature (tray) = 19.9 °C 16:06:45 07/28/04
1100 PMP 2 Pressure = 0.2 bar 16:36:45 07/28/04
1100 PMP 1 Pressure = 19.3 bar 16:36:45 07/28/04
Method Instrument run completed 16:36:47 07/28/04
Method Saving Method RUN.M 16:36:49 07/28/04
Method Method completed 16:36:49 07/28/04
DAD1 A, Sig=254,10 Ref=off (20040728\SIG 1000S.D) =
mAU
1000 -
800
600
400‘
200
[ [ —a T
pam— Eemte iy T it e~ v | v - T i | r v T 1 T T T Lo ([t
- 0:- . s 10 . 15 €0 23 e —.... MM
DADT C, Sige210,10 Refaoff (20040728\SIG10005.D)
mAU
1000
j={aTa] ’
600 - W
400~
200
0;, B 10 ¥ A R e el
P v 1 ' T T - 1 T T s T sl SRS 5 LR
0 5 15 20 25 —.._.nin
It T T+t 2t 1+t 3+ttt Tt 1+ 434t 2 T E 33 It 3 2t 3 3 - 1
Area Percent Report
Sorted By : Signal
Mulciplier : 1.0000
Dilution : 1.0000
Signal 1: DAD1 A, Sig=254,10 Ref=o0ff
‘Signal 2: DAD1 C, Sig=210,10 Ref=off
Peak RetTime Type Width Area Height Area
# (min] [minl [mAU*s ] [mau] %

1 8.248 MF 0.36B7 2.44742ed4 1106.24933 48.9200
2 10.534 M 0.5382 2.55550e4 791.30408 51.0800

Totals : 5.00293e4 1897.55347
Results obtained with enhanced integrator!

**= End of Report ***

Instrument 1 7/29/2004 7:04:29 AM Sandy Beish

Page 2 of 2



/ RRLG. DISCOUERY RES. 508 525 5463 et
AL-29-20p4 @3: 33 DRUG DISCOURRY RES.

988 526 6453 P.85.85

_-.____..-__.._-——__..——__....__..-—_________.-—__..___..-.-_.__—__.._.____._—-..___—

Method Method started: line# 4 vials 3 inj# 2 16:36:51 07/28/04
Mecthod Instrument running sample Vial 3 16:36:51 07/28/04
1100 pMP 1l Pressure = 19.1 bar 16:37:42 07/28/704
1100 PMP 2 Pressure = 0.1 bar 16:37:42 07/23/04
1100 PMP 2 Flow = 0.000 ml/min 16:37:42 07/28/04
1100 ALS 1 Air temperature (tray) = 20.0 °C 16:37:42 07/28/04
1100 PMP 1 Pressure = 19.2 bar 17:07:41 07/28/04
1100 pMP 2 Pressure = 0.2 bar 17:07:42 07/28/04
Method Instrument run completed 17:07:44 07/28/04
Method Saving Method RUN.M 17:07:46 07/28/04
Method Method completed 17:07:46 07/28/04
5 ~ DADY A Sig=254,10 Ref=off (20040728\S1G 10006.0) ' o2 _'7
mAU
}' 1000
800~
{ 600
4003
200~ /

0 S 10 ; 15 —20 _ 25 . e

" DADTC, Sig=210,10 Ref=off (20040728\S1G10008.0)

O !.., 1‘_-”"“—.?“-‘ U TR ye—— '-v—-n_'—-—r—.‘—l—»« T Ve —— ‘-r”—r e —— x——v—-—"r*rm S —_ p—_ g '—v—--]
mi
|

P R g Tpees g e
25 e
Scrted By s Signal
Multiplier : 1.0000
Dilutian : 1.0000
Signal 1: DAD1 &, Sig=254,10 Ref=off
Signal 2: DpaDl cC, §ig=210,10 Ref=off
Peak RetTime Type wWidth Area Height Area
# [min] {min] [mAU*s] (maU] %
___-, ___________ , ____________________________________
1 9.211 mF 0.3659 2.44252e4 1112.68213 45.0325
2 10.460 FM 0.5324 2.53891e4¢ 794.79333 50.9675
Totals : 4.98143e4 1907.47546
FPasults obtained with enhanced integrator!
=:;:=====:======:=====::::::::::::::u=============:::::2:::::::::::::
“** End of Report w«»
e MNalak Page 2 of 2

TOTAL P.@5



-259-2084 03:38 DRUG DISCOUERY RES.

TE===SsSZDDSES=E=E= P R SN S

i i,

988 526 6463 P.B2-685

ethod Method started: line$ 2 vial# 1 inj¥ 1 14:32:59 07/28/04
Method Instrument running sample Vial 1 14:32:59 07/28/04
1100 PMP 1 Pressure = 19.0 bar 14:33:51 07/28/04
1100 pMP 2 Pressure = 0.2 bar 14:33:51 07/28/04
1100 PMP 2 Flow = 0.000 ml/min 14:32:51 07/28/04
1100 ALS 1 2ir temperature (tray) = 20.0 °C 14:33:51 07/28/04
1100 PMP 1 Pressure = 19.3 bar 15:03:51 07/28/04
1100 PMP 2 Pressure = 0.1 bar 15:03:51 07/28/04
Method Instrument run completed 15:03:53 07/28/04
Method Saving Method RUN.M 15:03:55 07/28/04
Method Methed completed 15:03:55 07/28/04
= “"DADT A, Sig=254,10 Fsteof | TRTIEIET00ZD) =
jDAD1 A, Sig=254,10 Ret=off ( 28\SIG ) _{,’M ’Qk o ?’-”’L/«:’V.’l’?
mAU : e
3 Mbtlephqu_ q():‘o Kéacix .19#'
1400 Giumn . chiral! A4S
1200
A0
1000-= A ™
800
800
400
200 -
0 e R R
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Area Percent Report
Sorted By Signal
Multiplier 1.0000 482
Dilution 1.0000 "[‘Q;lorrb &
Signal 1: DAD1 A, Sig=254,10 Ref=off N ]Z 4
Signal 2: LADL C, Sig=210,10 Ref=off
Peak RetTime Type Width Area Height Area
# [min] {min] [maU¥s] [maU] %
e EETERES R ot Dot Tt et l
1 9.451 MM 0.4305 4.4088%e4 1706.72131 97.3657
2 11.078 MM 0.4660 1192.87073 42.66501 2.6343
Totals 4.52818e4 1749.38623
Results obtained with enhanced integrator!
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*** End of Report **+*
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DRUG DISCOVERY RES. 988 526 6463 P.@3./85
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Run Logbook
==::f::==L:::::2:::::::2:::=====:=============:::====:::===::======
Method Method started: line# 2 vial# 1 inj# 2 15:02:57 07/28/04
Method Instrument running sample Vial 1 15:03:57 07/28/04
1100 PMP 1 Pressure = 15.1 bar 15:04:47 07/28/04
1100 PMP 2 Pressure = (0.1 bar 15:04:47 07/28/04
1100 PMP 2 Plow = 0.000 ml/min 15:04:47 07/28/04
1100 ALS 1 Air temperature (tray) = 20.0 °C 15:04:47 07/28/04
1100 EMP 1 Prassure = 19.4 bar 15:34:47 07/28/04
1100 PMP 2 Pressure = 0.1 bar 15:34:47 07/28/04
Methed Instrument yun completed 15:34:49 07/28/04
Method Saving Method RUN.M 15:34:51 07/28/04
Method Method completed 15:34:52 07/28/04
r DADT A, Siga254, 10 Refsoff (20040728\SIG10003.D) =
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Area Percent Report
Sorted By g Signal
Multiplier : 1.0000
Dilution : 1.0000
Signal 1: DAD1 A, Sig=254,10 Ref=off
‘Signal 2: DAD1 C, Sig=210,10 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s ] [maU]) %
e R e B B e l
1 9.324 MM 0.4227 4.34666ed 1713.78467 97.5001
2 10.807 MM 0.4418 1114.43854 42.04097 2.4999
Totals : 4.4581le4 1755.82564
Results obptained with enhanced integrator!
4+t 3 S 4 - ¥ 2 1 F FRp— ==aa= 3 T 3+ + -+ 2 2 2
v#¢ End of Repoxrt **+
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Run Logbook 5
Method Method started: linet 4 vial$ 2 inj# 1 14:42:00 07/26/04
Method Instrument running sample Vial 2 14:42:01 07/28/04
1100 PMP 1 pressure = 18.1 bar 14:42:52 07/26/04
1100 PMP 2 Pressure = 0.2 bar 14:42:52 07/26/04
1100 PMP 2 Flow = 0.000 ml/min 14:42:52 07/26/04
1100 ALS 1 Aiy remperature (tray) = 20.0 °C 14:42:52 07/26/04
1100 PMP 2 pressuye = 0.0 bar 15:12:52 07/26/04
1100 BMP 1 Pressure = 19.3 bar 15:12:52 07/26/04
Method Instrument run conpleted 15:12:54 07/26/04
Method Saving Maethod RUN.M 15:12:56 07/26/04
Method Method completed 15:12:56 07/26/04
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mAU 32
8003
700
6003
5002
4003_
3002
200 N
100 3
I 0 — = - oy S
. e — T — v — S ; e —— S— s
SN RN I . - ; 10 __ 15 20 25 __min
DAD1 C, Sig=210,10 Ret=off (20040726\SIG10005.D)
mAU 4 x &)
aoo%
7003
600 =
! 500 -
\ 400
L :500-i
l 2004
100+
! od A~ 3
= o . - ——1 — N AT A —
g 20 25 _ mir
Sorted By > signal
Multiplier 5 1.0000
pilution . 1.0000 q/, ,))(g, \/l/'
Signal 1: DAD1 A, Sig=254,10 Ref=off \ i/ Vi
Peak RetTime Type Width Area Height Area :f;
# {min) | [min] | [mAU*s] [maU] %
1 10.672 BB 0.4907 359.71466 ll.26048|100.0000i
JUL-27-2884 - - "
e R @8:17 DRUG DISCOUERY RES. 998 526 6463 P.@7-11

o ~ =

Signal 2: pADl C, 5ig=210,10 Ref=zoff

Peak RetTime Type widch Area Height Area
# {min] [min] [mAU*s) {maU] %

l l I
1 9.401 MM 0.3297 1410.60803 71.31191 4.6264
2 10.674 MM 0.5444 2.50798e4 890.27887 95.3736

Totals : 3.04904e4 961.539078

Results obtained with enhanced integrator!
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