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I. General Information

The following reagents were purchased and used as received: 9-BBN dimer (Aldrich), NiBr,e
diglyme (Aldrich; note: hygroscopic), ligands (R,R)-1 and (S,5)-1 (Acros, Aldrich), KOt-Bu
(Aldrich), n-hexanol (anhydrous; Aldrich), Et,O (anhydrous; Aldrich), and hexanes (anhydrous;
Aldrich). The 1-alkenes (precursors to the nucleophiles) were purchased (Aldrich or Alfa Aesar)
and purified by flash chromatography prior to use, or they were prepared according to
literature procedures.

All reactions were carried out in oven-dried glassware under an atmosphere of nitrogen.

"H NMR and “C NMR data were collected on a Bruker Avance 400 spectrometer at ambient
temperature. HPLC analyses were carried out on an Agilent 1100 series system with Daicel
CHIRALCEL® columns (internal diameter 4.6 mm, column length 250 mm, particle size 5 p).
SFC analyses were carried out on an SFC ProNTo system with Daicel CHIRALCEL® columns
(internal diameter 4.6 mm, column length 250 mm, particle size 5 p).

II. Preparation of Electrophiles

The procedures and yields have not been optimized.
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General Procedure A: Preparation of lactones. Anhydrous THF (170 mL) and then methyl
4-oxobutanoate (3.0 g, 24 mmol; Aldrich) were added to an oven-dried round-bottom flask. The
reaction mixture was cooled to -78 °C, and the alkyl Grignard reagent (1.0 equiv) was added
dropwise to the stirred solution. The reaction mixture was allowed to warm to room
temperature and then stirred for 1 hour. Next, the reaction was quenched by the addition of
water (5 mL). A saturated aqueous solution of NH,CI (60 mL) was then added to the reaction
mixture, which was stirred until it was homogeneous. The mixture was transferred to a
separatory funnel, and the product was extracted with Et,0 (100 mL x2) and CH,Cl, (100 mL).
The combined organic extracts were washed with brine (100 mL x2), dried over magnesium
sulfate, filtered, and concentrated to yield the y-lactone, which was purified by flash
chromatography with 10—60% Et,0/hexanes.
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5-Phenethyldihydrofuran-2(3H)-one. General Procedure A was followed using
phenylethylmagnesium chloride (24 mL; 1.0 M in THF; Aldrich), which furnished the lactone as
a colorless oil (3.76 g, 83%). The spectral data match those described in the literature.!

O
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5-Isobutyldihydrofuran-2(3H)-one. General Procedure A was followed using

isobutylmagnesium chloride (12 mL; 2.0 M in THF; Aldrich), which furnished the lactone as a
colorless 0il (2.15 g, 66%). The spectral data match those described in the literature.

(1) Cossy, J.; Bargiggia, F.; Bouzbouz, S. Org. Lett. 2003, 5, 459-462.
(2) Pollack, J. A.; Clark, K. M.; Martynowicz, B. J.; Pridgeon, M. G.; Rycenga, M. ].; Stolle, K. E.;
Taylor, S. K. Tetrahedron: Asymmetry 2007, 18, 1888-1892.
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General Procedure B: Preparation of 3- and 4-chloro-N,N-diphenylamides.* Anhydrous
ZnCl, (180 mg, 1.3 mmol note: hygroscopic) was added to an oven-dried two-neck round-
bottom flask, which was then capped with a septum and purged with nitrogen. Thionyl
chloride (2.4 mL, 33 mmol) was added to the flask, followed by the lactone (30 mmol). The
reaction mixture was stirred at 55 °C for 24 h, during which time it turned dark-brown and
became viscous. The excess thionyl chloride was removed under reduced pressure, and the
acid chloride was used in the next step without further purification.

The two-neck flask containing the acid chloride was equipped with a reflux condenser and
purged with nitrogen. Next, anhydrous benzene (100 mL) and then the diarylamine (33 mmol)
were added. The reaction mixture was refluxed for 6 h, and then it was allowed to cool to room
temperature. Brine (100 mL) was added, and the mixture was transferred to a separatory
funnel. The layers were separated, and the aqueous layer was extracted with Et,O (100 mL).
The combined organic layers were washed with brine (100 mL), dried over magnesium sulfate,
filtered, and concentrated to yield the y- or 8-chloro-N,N-diarylamide. The product was
purified by reverse-phase flash chromatography on C-18 silica gel with 10—100%
acetonitrile/ water, followed by normal-phase flash chromatography on silica gel with 10—=70%
Et,0/hexanes, which furnished pure y- or §-chloro-N,N-diarylamide (alternatively, if the acid
chloride is distilled prior to its use in the second step, purification by reverse-phase column
chromatography is unnecessary). The products are stable for at least 6 months when stored
under an inert atmosphere at 0 °C.
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4-Chloro-N,N-diphenylpentanamide. The amide was prepared according to General
Procedure B, using y-valerolactone and diphenylamine. White solid (5.14 g, 60%).

"H NMR (CDCl,) § 7.33-7.22 (m, 10H), 4.13-4.05 (m, 1H), 2.45-2.42 (m, 2H), 2.22-2.14 (m,
1H), 1.93-1.83 (m, 1H), 1.47 (d, 3H, | = 6.4 Hz).

BC NMR (CDCl,) § 172.1, 142.7, 130.0-125.0 (broad), 58.3, 35.7, 32.4, 25.6.

FT-IR (film) 3062, 2973, 2926, 1672, 1593, 1492, 1380, 1351, 1291, 756, 702 cm ™.

MS (EI) m/z (M+H") caled for C,,H,,CINO: 288, found: 288.

(3) Reppe, W. et al. Annalen der Chemie, Justus Liebigs 1955, 596, 158-224.
(4) Wise, L. D.; Pattison, 1. C.; Butler, D. E.; DeWald, H. A.; Lewis, E. P.; Lobbestael, S. J.;
Nordin, I. C; Poschel, B. P. H.; Coughenour, L. L. J. Med. Chem. 1985, 28, 606—612.
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4-Chloro-N,N-diphenylhexanamide. The amide was prepared according to General
Procedure B, using y-caprolactone and diphenylamine. White solid (6.02 g, 67%).

"H NMR (CDCl,) § 7.33-7.23 (m, 10H), 3.91-3.88 (m, 1H), 2.46-2.43 (m, 2H), 2.30-2.23 (m,
1H), 2.01-1.94 (m, 1H), 1.87-1.76 (m, 2H), 0.98 (t, 3H, | = 7.2 Hz).

"“C NMR (CDCl,) § 172.2, 142.7, 129.7-126.4 (broad), 65.2, 33.6, 32.4, 31.9, 11.0.

FT-IR (film) 3063, 2969, 2936, 2878, 1673, 1594, 1492, 1452, 1381, 1272, 1162 cm™".

MS (EI) m/z (M+H") caled for C,;H,,CINO: 302, found: 302.
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4-Chloro-N,N-diphenyloctanamide. The amide was prepared according to General
Procedure B, using y-octanoic lactone and diphenylamine. White solid (5.50 g, 56%).

"H NMR (CDCl,) § 7.33-7.23 (m, 10H), 3.95-3.93 (m, 1H), 2.46-2.43 (m, 2H), 2.23-2.18 (m,
1H), 1.86-1.82 (m, 1H), 1.69-1.64 (m, 2H), 1.46-1.44 (m, 1H), 1.36-1.24 (m, 3H), 0.86 (t, 3H, | = 7.2
Hz).

“C NMR (CDCl,) 6 172.2, 142.7, 128.7-126.4 (broad), 63.7, 38.5, 33.9, 32.3, 28.6, 22.3, 14.0.

FT-IR (film) 2957, 2871, 2360, 1674, 1594, 1492, 1379, 1280, 756, 701 cm™".

MS (EI) m/z (M+H") caled for C,,H,CINO: 330, found: 330.
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4-Chloro-N,N-6-triphenylhexanamide. The amide was prepared according to General
Procedure B, using 5-phenethyldihydrofuran-2(3H)-one and diphenylamine. White solid (3.89
g, 52%).

"H NMR (CDCl,) § 7.34-7.14 (m, 15H), 3.94-3.90 (m, 1H), 2.84-2.80 (m, 1H), 2.72-2.69 (m,
1H), 2.46-2.43 (m, 2H), 2.22-2.20 (m, 1H), 2.02-1.92 (m, 3H).

BC NMR (CDCl,) § 172.1, 142.7, 141.1, 130.0-125.0 (broad), 128.53, 128.50, 126.1, 62.7, 40.5,
34.0, 32.7, 32.2.

FT-IR (film) 3027, 2921, 2360, 2340, 1670, 1593, 1492, 1381, 1293, 1158, 700 cm™.
MS (EI) m/z (M+H") caled for C,,H,CINO: 378, found: 378.
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4-Chloro-6-methyl-N,N-diphenylheptanamide. The amide was prepared according to
General Procedure B, using 5-isobutyldihydrofuran-2(3H)-one and diphenylamine. White solid
(2.40 g, 48%).

"H NMR (CDCl,) § 7.34-7.23 (m, 10H), 4.02—4.00 (m, 1H), 2.48-2.44 (m, 2H), 2.21-2.18 (m,
1H), 1.88-1.81 (m, 2H), 1.67-1.60 (m, 1H), 1.46-1.41 (m, 1H), 0.88 (d, 3H, ] = 6.4 Hz), 0.85 (d, 3H, |
= 6.4 Hz).

BC NMR (CDCl,) § 172.2, 142.7, 130.0-125.0 (broad), 61.8, 47.9, 34.2, 32.3, 25.3, 23.0, 21.4.

FT-IR (film) 2957, 2360, 1674, 1491, 1381, 1270, 756, 701 cm™".

MS (EI) m/z (M+H") caled for C,,H,CINO: 330, found: 330.

Q o) _ o 0
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4-Bromo-N,N-diphenylhexanamide.5 In accordance with a literature procedure,® y-
caprolactone (8.0 g, 70 mmol) was added to a round-bottom flask that contained HBr in AcOH
(70 mL; 30% in AcOH). The flask was equipped with a reflux condenser, and the reaction
mixture was stirred at room temperature for 2 hours and then at 70 °C for 5 hours. Next, the
mixture was allowed to cool to room temperature, and then the AcOH was removed by rotary
evaporation. CH,Cl, (50 mL) and a solution of saturated sodium thiosulfate (50 mL) were then
added, and the mixture was transferred to a separatory funnel, where the layers were separated.
The aqueous layer was extracted with CH,Cl, (50 mL x2), and the combined organic layers were
washed with brine (50 mL), dried over magnesium sulfate, filtered, and concentrated to furnish
4-bromohexanoic acid (light-red oil). The product was used in the following step without
further purification.

Anhydrous CH,Cl, (240 mL) and then oxalyl bromide (20.4 g, 94.5 mmol; Aldrich) were
added to an oven-dried round-bottom flask under nitrogen. The solution was cooled to 0 °C,
and the unpurified 4-bromohexanoic acid (13.7 g, 70.1 mmol) was added. Next, DMF (1.1 mL,
14 mmol) was added dropwise, and the reaction was monitored at 0 °C for 2 h, at which time
gas evolution ended. The reaction mixture was concentrated to remove the excess oxalyl
bromide and CH,Cl,, affording 4-bromohexanoyl bromide, which was used without
purification in the next step.

The flask was equipped with a reflux condenser and purged with nitrogen. Anhydrous
benzene (240 mL) was added, followed by diphenylamine (11.8 g, 69.7 mmol). The reaction
mixture was refluxed for 6 h, and then it was allowed to cool to room temperature. The mixture

(5) Wise, L. D.; Pattison, 1. C.; Butler, D. E.; DeWald, H. A.; Lewis, E. P.; Lobbestael, S. J.;
Nordin, I. C; Poschel, B. P. H.; Coughenour, L. L. J. Med. Chem. 1985, 28, 606—612.
(6) Sashida, H.; Nakayama, A.; Kaname, M. Synthesis 2008, 3229-3236.
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was transferred to a separatory funnel, and brine (100 mL) was added. The layers were
separated, and the aqueous layer was extracted with Et,0 (100 mL). The combined organic
layers were washed with brine (50 mL x2), dried over magnesium sulfate, filtered, and
concentrated. The product was purified by flash chromatography (10—70% Et,0/hexanes),
which furnished 4-bromo-N,N-diphenylhexanamide as a white solid (15.0 g, 62% over three
steps). This compound is stable for at least 3 months when stored under an inert atmosphere at
0°C.

"H NMR (CDCl,) § 7.33-7.23 (m, 10H), 4.06—4.02 (m, 1H), 2.48-2.44 (m, 2H), 2.23-2.18 (m,
1H), 1.88-1.82 (m, 1H), 1.77-1.54 (m, 2H), 0.99 (t, 3H, | = 7.2 Hz).

BC NMR (CDCl,) § 172.0, 142.6, 130.6-125.5 (broad), 60.0, 34.2, 34.5, 32.6, 12.1.

FT-IR (film) 3061, 2969, 1672, 1593, 1492, 1452, 1381, 1271, 756, 702 cm ™.

MS (EI) m/z (M+H") caled for C,;H,,BrNO: 346, 348, found: 346, 348.

5-Chloro-N,N-diphenylhexanamide. The amide was prepared according to General
Procedure B, using d-hexalactone and diphenylamine. White solid (3.70 g, 41%).

"H NMR (CDCl,) § 7.34-7.23 (m, 10H), 3.91-3.88 (m, 1H), 2.46-2.43 (m, 2H), 2.23-2.18 (m,
1H), 1.88-1.82 (m, 1H), 1.77-1.54 (m, 2H), 1.00-0.96 (m, 3H).

"“C NMR (CDCl,) § 172.2, 142.7, 129.3-126.4 (broad), 65.2, 33.6, 32.4, 31.9, 11.0.

FT-IR (film) 3062, 3038, 2969, 2936, 1673, 1594, 1492, 1452, 1381, 1272, 1162 cm™".

MS (EI) m/z (M+H") caled for C,;H,,CINO: 302, found: 302.
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4-Chloro-N-methoxy-N-methylhexanamide. The first step was performed as described in
General Procedure B.

Next, N,O-dimethylhydroxylamine hydrochloride (1.9 g, 19 mmol) and Et,O (30 mL) were
added to a stirred 0 °C solution of potassium carbonate (6.6 g, 48 mmol) in water (30 mL). Then,
4-chlorohexanoyl chloride (4.0 g, 24 mmol) was added dropwise over 5 minutes. The reaction
mixture was stirred at 0 °C for 30 minutes, and then it was diluted with Et,O (50 mL) and brine
(50 mL). The layers were separated, and the aqueous layer was extracted with Et,O (50 mL).
The combined organic layers were washed with 1IN HCl (30 mL), dried over magnesium sulfate,
filtered, and concentrated. The product was purified by flash chromatography with 20—90%
Et,0/hexanes, which furnished the amide as a yellow oil (2.9 g, 79% yield for step 2). This
compound is stable for at least 6 months when stored under an inert atmosphere at 0 °C.

"H NMR (CDCl,) 8 3.91-3.88 (m, 1H), 3.67 (s, 3H), 3.15 (s, 3H), 2.63 (t, 2H, ] = 6.8 Hz), 2.16~
2.12 (m, 1H), 1.90-1.70 (m, 3H), 1.01 (t, 3H, ] =7.2 Hz).
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BC NMR (CDCl,) § 173.3, 65.0, 61.0, 32.5, 31.9, 31.6, 28.6, 10.7.
FT-IR (film) 2969, 1775, 1666, 1417, 1386, 1178, 1120, 994, 848, 815 cm™.
MS (ESI/APCI) m/z (M+H") calcd for CgH,,CINO,: 194, found: 194.

III. Preparation of Nucleophiles

General procedure for the preparation of B-alkyl-(9-BBN) reagents. In a nitrogen-filled
glovebox, the olefin (6.0 mmol; purified) was added to 9-BBN dimer (3.0 mmol) in a 20-mL vial
equipped with a stir bar. Et,0 was then added to provide a concentration of 1.5 M of the
organoborane, and the vial was sealed with a teflon-lined septum cap. The mixture was heated
at 40 °C for 1.5 hours (outside of the glovebox), during which time it became homogenous. The
solution was allowed to cool to room temperature. This solution could be stored in a glovebox
at ambient temperature for 3 months without noticeable degradation.

Procedure for the preparation of B-phenyl- and B-cyclopropyl-(9-BBN) reagents. These
reagents were prepared according to a literature procedure’ by reacting phenylmagnesium
bromide (3.0 M in Et,O; Aldrich) or cyclopropylmagnesium bromide (0.5 M in Et,O; Aldrich)
with B-MeO-(9-BBN). The resulting products were purified by distillation.

//_ (CHp)s—N

(Hept-6-en-1-yl)-1H-indole. The title compound was synthesized via a modification of a
literature method.# Anhydrous DMF (7 mL) and indole (1.1 g, 9.4 mmol) were added to an
oven-dried two-neck round-bottom flask under nitrogen. The reaction mixture was cooled to 0
°C, and then NaH (0.21 g, 8.7 mmol) was added, followed by the dropwise addition of 7-bromo-
hept-1-ene (2.0 g, 11.3 mmol). The reaction was warmed to room temperature and stirred for 5
hours. Next, water was added (10 mL), and the mixture was transferred to a separatory funnel.
Brine (20 mL) was added, and the aqueous layer was extracted with Et,O (50 mL x3). The
combined organic layers were dried over magnesium sulfate, filtered, and concentrated. The
product was purified by flash chromatography with 5—40% Et,0/hexanes, which furnished the
1-(hept-6-en-1-yl)-1H-indole as a red oil (1.0 g, 54%).

"H NMR (CDCl,) § 8.05-8.04 (m, 1H), 7.67-7.65 (m, 1H), 7.59-7.53 (m, 1H), 7.51-7.50 (m, 1H),
7.34 (d, 1H, ] = 2.2 Hz), 6.88-6.83 (m, 1H), 6.12-6.10 (m, 1H), 5.41-5.35 (m, 2H), 4.29 (t, 2H, ] =7.1
Hz), 2.38-2.36 (m, 2H), 2.11-2.04 (m, 2H), 1.75-1.68 (m, 2H), 1.64-1.53 (m, 2H).

“C NMR (CDCl,) § 139.0, 136.4, 129.1, 128.1, 121.7, 121.4, 119.6, 115.0, 109.8, 101.3, 46.6, 34.0,
30.5, 28.9, 26.8.

FT-IR (film) 3074, 2930, 2856, 1640, 1612, 1511, 1484, 1353, 1316, 910, 740 cm™.

(7) Fang, G.Y.; Wallner, O. A.; Di Blasio, N.; Ginesta, X.; Harvey, ]J. N.; Aggarwal, V. K. ]. Am.
Chem. Soc. 2007, 129, 14632-14639.

(8) Xenon Pharmaceuticals, Inc. Spiro-Oxindole Compounds and Their Uses as Therapeutic
Agents. WQO2006/110917 A2, October 19, 2006; pp 74-75.
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MS (EI) m/z (M+H") caled for C,sH,,N: 214, found: 214.

IV. Catalytic Asymmetric y-Alkylation of Carbonyl Compounds

General procedure for catalytic asymmetric y-alkylations. In a nitrogen-filled glovebox, a
solution of the organoboron reagent (670 pL, 1.0 mmol; 1.5 M) was added to a slurry of
potassium tert-butoxide (78.5 mg, 0.70 mmol) and 1-hexanol (113 pL, 92 mg, 0.90 mmol) in a 4-
mL vial equipped with a stir bar. The vial was sealed with a teflon-lined septum cap, and the
mixture was stirred vigorously for 30 minutes and then used in the next step.

In a glovebox, NiBr,-diglyme (17.6 mg, 0.050 mmol), (R,R)-1 (14.5 mg, 0.060 mmol), hexanes
(3.1 mL), and Et,0O (1.4 mL) were added in turn to a 20-mL vial equipped with a stir bar. The
vial sealed with a teflon-lined septum cap, and the mixture was stirred vigorously for 45
minutes (a light-blue slurry forms). The solution of the activated organoboron reagent was then
added to the slurry, and the vial was sealed with a teflon-lined cap and stirred for 30 minutes
(the reaction mixture turns brown). The electrophile (0.50 mmol in 0.5 mL of Et,O; purified)
was added to the slurry via syringe, and the vial that contained the electrophile was then rinsed
with additional Et,O (0.5 mL), and this solution was added to the slurry. The mixture was
sealed with a teflon-lined cap and stirred vigorously at room temperature for 24 hours (outside
of the glovebox). Next, the reaction mixture was passed through a short plug of silica gel,
eluting with Et,0. The solution was concentrated to furnish an oil, which was purified by
reverse-phase flash chromatography on C-18 silica gel with 10—-100% acetonitrile/water.

A second run was conducted with (S,5)-1.

Glovebox-free procedure for catalytic asymmetric y-alkylation (Table 1, entry 4). A 25-mL
two-neck round-bottom flask equipped with a stir bar was capped with a septum and with a
hose adapter, which was connected to a Schlenk line. The flask was placed under vacuum and
flame-dried. The flask was then filled with nitrogen, and, under a positive pressure of nitrogen,
9-BBN dimer (732 mg, 3.0 mmol) was added. The flask was purged with nitrogen for 3 minutes,
and then 1-allyl-4-methoxybenzene (890 mg, 6.0 mmol) was added via syringe. Next,
anhydrous Et,0 was added by syringe to bring the concentration to 1.5 M, and the mixture was
heated at 40 °C for 1.5 hours, during which time it became homogenous. The solution was
allowed to cool to room temperature and then used in the next step.

A 50-mL two-neck round-bottom flask equipped with a stir bar was capped with a septum
and with a hose adapter, which was connected to a Schlenk line. The flask was placed under
vacuum and flame-dried. The flask was then filled with nitrogen, and, under a positive
pressure of nitrogen, potassium tert-butoxide (78.5 mg, 0.70 mmol) was added. The flask was
purged with nitrogen for 3 minutes, and then anhydrous 1-hexanol (92 mg, 113 pL, 0.90 mmol)
and a solution of the B-alkyl-(9-BBN) reagent (670 pL, 1.0 mmol; 1.5 M) were added in turn via
syringe. The resulting mixture was stirred vigorously for 30 minutes and then used in the next
step.

A 50-mL two-neck round-bottom flask equipped with a stir bar was capped with a septum
and with a hose adapter, which was connected to a Schlenk line. The flask was placed under
vacuum and flame-dried. The flask was then filled with nitrogen, and, under a positive
pressure of nitrogen, NiBr,-diglyme (17.6 mg, 0.050 mmol) and (R,R)-1 (14.5 mg, 0.060 mmol)
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were added. The flask was purged with nitrogen for 3 minutes, and then anhydrous hexanes
(3.1 mL) and Et,0 (1.4 mL) were added via syringe. The mixture was stirred vigorously for 45
minutes (a light-blue slurry forms). The solution of the activated B-alkyl-(9-BBN) reagent was
then transferred to the slurry via cannula, and the reaction mixture was stirred for 30 minutes
(the reaction mixture turns brown). The electrophile (151 mg, 0.50 mmol in 0.5 mL of Et,O; in a
flame-dried flask under nitrogen) was added to this reaction mixture via syringe, and the flask
that contained the electrophile was rinsed (under nitrogen) with an additional 0.5 mL of Et,0,
which was also added to the slurry via syringe. The reaction mixture was stirred vigorously
under nitrogen for 24 hours at room temperature. Next, the mixture was passed through a
short plug of silica gel, eluting with Et,0. The solution was concentrated to furnish an oil,
which was purified by reverse-phase flash chromatography on C-18 silica gel with 10—100%
acetonitrile/ water. Colorless oil (147 mg, 71%; 88% ee).

O
Ph\N Me /—/\
| o_ 0O
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4-Methyl-8-(2-methyl-1,3-dioxolan-2-yl)-N,N-diphenyloctanamide (Table 1, Entry 1). The
title compound was prepared according to the general procedure, using 4-chloro-N,N-
diphenylpentanamide (144 mg, 0.50 mmol) and a solution of the alkylborane prepared by
hydroboration of 2-(but-3-en-1-yl)-2-methyl-1,3-dioxolane® with 9-BBN dimer (1.5 M in Et,0O;
670 pL, 1.0 mmol). Colorless oil.

First run: 125 mg (63%, 84% ee). Second run: 123 mg (62%, 85% ee).

The ee was determined by HPLC analysis (CHIRALPAK AD-H, 5% i-PrOH in hexanes; 1.0
mL /min; retention times (when (R,R)-1 is employed): 32.9 min (minor), 37.9 min (major)).

"H NMR (CDCl,) § 7.33-7.21 (m, 10H), 3.92-3.87 (m, 4H), 2.25-2.19 (m, 2H), 1.71-1.61 (m,
1H), 1.58-1.54 (m, 2H), 1.49-1.40 (m, 1H), 1.30-1.15 (m, 9H), 1.08-0.99 (m, 1H), 0.71 (d, 3H, ] =
6.8 Hz).

"“C NMR (CDCl,) 6 173.5, 143.0, 129.2-126.8 (broad), 110.1, 64.6 (2C), 39.2, 36.6, 33.0, 32.6,
32.3,27.1,24.3,23.8, 19.4.

FT-IR (film) 3438, 2941, 2870, 1673, 1595, 1492, 1375, 1273, 1051, 757, 701 cm™.

MS (EI) m/z (M+H") caled for C,sH;,NO;: 396, found: 396.

[a]*p = 0.61 (c = 1.06, CHCI,; obtained with (S,5)-1).

(9) Collins, P. W.; Gasiecki, A. E.; Perkins, W. E.; Gullikson, G. W.; Jones, P. H.; Bauer, R. F. |.
Med. Chem. 1989, 32, 1001-1006.
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5-Cyclohexyl-4-methyl-N,N-diphenylpentanamide (Table 1, Entry 2). The title compound
was prepared according to the general procedure, except that the catalyst loading was doubled:
NiBr,-diglyme (35.2 mg, 0.10 mmol) and 1 (29 mg, 0.12 mmol). 4-Chloro-N,N-
diphenylpentanamide (144 mg, 0.50 mmol) was used, along with a solution of the alkylborane
prepared by hydroboration of methylenecyclohexane with 9-BBN dimer (1.5 M in Et,O; 670 uL,
1.0 mmol). White solid.

First run: 96 mg (55%, 90% ee). Second run: 91 mg (52%, 90% ee).

The ee was determined by HPLC analysis (CHIRALPAK AD-H, 2% i-PrOH in hexanes; 1.0
mL /min; retention times (when (R,R)-1 is employed): 19.3 min (minor), 25.0 min (major)).

"H NMR (CDCl,) § 7.34-7.25 (m, 10H), 2.31-2.17 (m, 2H), 1.65-1.62 (m, 6H), 1.44-1.36 (m,
2H), 1.20-1.15 (m, 4H), 1.05-0.95 (m, 1H), 0.95-0.88 (m, 1H), 0.88-0.70 (m, 5H).

BC NMR (CDCl,) § 173.7, 143.1, 129.2-125.0 (broad), 44.9, 34.8, 34.0, 33.3, 33.0, 32.9, 29.2, 26.7,
26.4,26.3, 19.6.

FT-IR (film) 2921, 2850, 2360, 1675, 1593, 1491, 1449, 1375, 1272, 755, 701 cm™.

MS (EI) m/z (M+H") caled for C,,H,,NO: 350, found: 350.

[a]*p = -1.2 (c = 1.26, CHCI,; obtained with (S,5)-1).

O
Ph\N Et
Ph (CHps-OTBS

9-((tert-Butyldimethylsilyl) oxy)-4-ethyl-N,N-diphenylnonanamide (Table 1, Entry 3; eq 6).
The title compound was prepared according to the general procedure, using 4-chloro-N,N-
diphenylhexanamide (151 mg, 0.50 mmol) and a solution of the alkylborane prepared by
hydroboration of fert-butyldimethyl(pent-4-en-1-yloxy)silane!® with 9-BBN dimer (1.5 M in
Et,0; 670 uL, 1.0 mmol). Colorless oil.

First run: 178 mg (76%, 90% ee). Second run: 168 mg (72%, 92% ee).

The ee was determined by HPLC analysis (CHIRALPAK AD-H, 1% i-PrOH in hexanes; 1.0
mL /min; retention times (when (R,R)-1 is employed): 12.6 min (minor), 13.2 min (major)).

"H NMR (CDCl,) § 7.33-7.22 (m, 10H), 3.55 (t, 2H, | = 6.8 Hz), 2.22-2.18 (m, 2H), 1.61-1.56 (m,
2H), 1.45-1.42 (m, 2H), 1.19-1.10 (m, 9H), 0.86 (s, 9H), 1.06 (t, 3H, ] = 7.2 Hz), 0.01 (s, 6H).

BC NMR (CDCl,) § 173.7, 143.1, 129.3-126.6 (broad), 63.3, 38.5, 32.9, 32.8, 29.0, 26.3, 26.2, 26.0,
25.6,18.4,10.7, 4.9, -5.2.

FT-IR (film) 2929, 2857, 1676, 1594, 1492, 1462, 1360, 1255, 1098, 835, 775, 755, 701 cm ™.

MS (EI) m/z (M+H-t-Bu") calcd for C,oH,(NO,Si: 468, found: 411.

[a]*, = —0.84 (c = 1.1, CHCI,; obtained with (S,5)-1).

(10) Liang, B.; Negishi, E.-i. Org. Lett. 2008, 10, 193-195.
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When 4-bromo-N,N-diphenylhexanamide (173 mg, 0.50 mmol) was employed as the
electrophile (eq 6): First run: 164 mg (60%, 86% ee). Second run: 166 mg (62%, 86% ee).

Ph. Et

Ph

OMe

4-Ethyl-7-(4-methoxyphenyl)-N,N-diphenylheptanamide (Table 1, Entry 4). The title
compound was prepared according to the general procedure, using 4-chloro-N,N-
diphenylhexanamide (151 mg, 0.50 mmol) and a solution of the alkylborane prepared by
hydroboration of 1-allyl-4-methoxybenzene with 9-BBN dimer (1.5 M in Et,O; 670 uL, 1.0
mmol). Colorless oil.

First run: 164 mg (79%, 89% ee). Second run: 166 mg (80%, 88% ee).

The ee was determined by HPLC analysis (CHIRALPAK AD-H, 10% i-PrOH in hexanes; 1.0
mL /min; retention times (when (R,R)-1 is employed): 17.2 min (minor), 18.4 min (major)).

"H NMR (CDCl,) § 7.33-7.20 (m, 10H), 7.02 (d, 2H, | = 8.4 Hz), 6.78 (d, 2H, | = 4.0 Hz), 3.76 (s,
3H), 2.43 (t, 2H, | = 6.8 Hz), 2.25-2.16 (m, 2H, | = 8.0 Hz), 1.61-1.54 (m, 2H), 1.49-1.41 (m, 2H),
1.30-1.18 (m, 5H), 0.77 (t, 3H, ] = 7.6 Hz).

BC NMR (CDCl,) § 173.7, 157.7, 143.1, 134.8, 129.3, 127.4-125.6 (broad), 113.7, 55.3, 38.4, 35.3,
32.8, 32.4, 29.0, 28.6, 25.6, 10.7.

FT-IR (film) 2931, 1674, 1594, 1558, 1540, 1512, 1491, 1456, 1245, 1177, 1035, 756, 702 cm™".

MS (EI) m/z (M+H") caled for C,sH,,NO,: 416, found: 416.

[a]*, = 1.8 (c = 1.26, CHCl,; obtained with (R,R)-1).

Ph. Et

~I
Ph (CHy);—N

4-Ethyl-11-(1H-indol-1-yl)-N,N-diphenylundecanamide (Table 1, Entry 5). The title
compound was prepared according to the general procedure, using 4-chloro-N,N-
diphenylhexanamide (151 mg, 0.50 mmol) and a solution of the alkylborane prepared by
hydroboration of 1-(hept-6-en-1-yl)-1H-indole with 9-BBN dimer (1.5 M in Et,O; 670 pL, 1.0
mmol). Yellow oil.

First run: 147 mg (61%, 89% ee). Second run: 154 mg (64%, 90% ee).

The ee was determined by SFC analysis (CHIRALPAK AD-H, 10% MeOH; 3.0 mL / min;
retention times (when (R,R)-1 is employed): 43.0 min (major), 47.6 min (minor)).

"H NMR (CDCl,) 6 7.66 (d, 1H, | = 8.0 Hz), 7.28-7.26 (m, 5H), 7.25-7.21 (m, 7H), 7.14-7.10 (m,
2H), 6.52-6.51 (m, 1H), 4.12 (t, 2H, ] = 6.8 Hz), 2.26 (t, 2H, ] = 7.6 Hz), 1.85-1.82 (m, 2H), 1.67-
1.62 (m, 2H), 1.30-1.11 (m, 13H), 0.81 (t, 3H, ] = 6.6 Hz).
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BC NMR (CDCl,) § 173.9, 143.3, 136.2, 129.4-127.2 (broad), 128.8, 128.0, 121.5, 121.2, 119.4,
109.6, 101.0, 46.6, 38.7, 33.0, 32.9, 30.5, 30.1, 29.5, 29.2, 27.2, 26.6, 25.8, 10.9.

FT-IR (film) 2927, 2855, 1673, 1592, 1491, 1464, 1315, 740, 702 cm™.

MS (EI) m/z (M+H") caled for C;;H,;N,O: 481, found: 481.

[a]**, = 0.33 (c = 1.82, CHCl;; obtained with (S,5)-1).

)

Ph. Et
N

|
Ph (CHo)s—CN

9-Cyano-4-ethyl-N,N-diphenylnonanamide (Table 1, Entry 6). The title compound was
prepared according to the general procedure, except that the reaction was heated to 60 °C in i-
Pr,O, using 4-chloro-N,N-diphenylhexanamide (151 mg, 0.50 mmol) and a solution of the
alkylborane prepared by hydroboration of hex-5-enenitrile with 9-BBN dimer (1.5 M in Et,0;
670 pL, 1.0 mmol). Colorless oil.

First run: 94 mg (52%, 68% ee). Second run: 91 mg (50%, 70% ee).

The ee was determined by HPLC analysis (CHIRALPAK AD-H, 5% i-PrOH in hexanes; 1.0
mL /min; retention times (when (R,R)-1 is employed): 55.8 min (minor), 59.2 min (major)).

"H NMR (CDCl,) 6 7.28-7.18 (m, 10H), 2.28 (t, 2H, | = 7.2 Hz), 2.24-2.18 (m, 2H), 1.61-1.55 (m,
5H), 1.40-1.29 (m, 2H), 1.25-1.00 (m, 6H), 0.74 (t, 3H, ] = 7.0 Hz).

BC NMR (CDCl,) § 173.6, 143.0, 130.2-126.8 (broad), 119.9, 38.4, 32.7, 32.4, 29.0, 28.9, 25.7,
25.5,25.3,17.1, 10.7.

FT-IR (film) 2931, 2859, 1671, 1595, 1491, 1452, 1357, 1273, 757, 703 cm".

MS (EI) m/z (M+H") caled for C,,H;;N,O: 363, found: 363.

[a]*, = -1.3 (c = 1.45, CHCl,; obtained with (R,R)-1).

Ph n-Bu
Ph

F

4-(3-(4-Fluorophenyl)propyl)-N,N-diphenyloctanamide (Table 1, Entry 7). The title
compound was prepared according to the general procedure, using 4-chloro-N,N-
diphenyloctanamide (165 mg, 0.50 mmol) and a solution of the alkylborane prepared by
hydroboration of 1-allyl-4-fluorobenzene with 9-BBN dimer (1.5 M in Et,0; 670 pL, 1.0 mmol).
Colorless oil.

First run: 134 mg (62%, 89% ee). Second run: 140 mg (65%, 90% ee).

The ee was determined by HPLC analysis (CHIRALPAK AD-H, 3% i-PrOH in hexanes; 1.0
mL /min; retention times (when (R,R)-1 is employed): 19.2 min (minor), 20.8 min (major)).

"H NMR (CDCl,) § 7.32-7.20 (m, 10H), 7.07-7.03 (m, 2H), 6.93-6.89 (m, 2H), 2.46 (t, 2H, [ = 7.6
Hz), 2.20-2.16 (m, 2H), 1.61-1.56 (m, 2H), 1.48-1.44 (m, 2H), 1.24-1.07 (m, 9H), 0.80 (t, 3H, = 7.2
Hz).
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BC NMR (CDCl,) § 173.6, 161.2 (d, | = 964 Hz), 143.0, 138.2, 129.7, 129.6-126.6 (broad), 115.0,
114.8, 36.9, 35.5, 35.4, 33.1, 32.9, 29.4, 28.7, 28.4, 23.0, 14.1.

FT-IR (film) 2928, 2858, 2361, 2340, 1675, 1598, 1509, 1491, 1362, 1273, 1220, 1157, 832, 756,
702, 668 cm™.

MS (EI) m/z (M+H") caled for C,,H;;FNO: 432, found: 432.

[a]*; = 1.9 (c = 1.21, CHCl,; obtained with (S,5)-1).

Ph. CH,CH,Ph

Ph

OMe

7-(4-Methoxyphenyl)-4-phenethyl-N,N-diphenylheptanamide (Table 1, Entry 8). The title
compound was prepared according to the general procedure, using 4-chloro-N,N-6-
triphenylhexanamide (189 mg, 0.50 mmol) and a solution of the alkylborane prepared by
hydroboration of 1-allyl-4-methoxybenzene with 9-BBN dimer (1.5 M in Et,O; 670 uL, 1.0
mmol). Colorless oil.

First run: 202 mg (82%, 88% ee). Second run: 206 mg (84%, 88% ee).

The ee was determined by HPLC analysis (CHIRALPAK AD-H, 3% i-PrOH in hexanes; 1.0
mL /min; retention times (when (R,R)-1 is employed): 56.7 min (minor), 65.3 min (major)).

"H NMR (CDCl,) § 7.33-7.14 (m, 13H), 7.07-7.02 (m, 4H), 6.81-6.79 (m, 2H), 3.77 (s, 3H), 2.48-
2.43 (m, 4H), 2.25-2.20 (m, 2H), 1.70-1.68 (m, 2H), 1.54-1.35 (m, 5H), 1.22-1.19 (m, 2H).

“C NMR (CDCl,) § 173.5, 157.7, 143.0, 142.9, 134.7, 130.0-125.0 (broad), 129.3, 128.4, 128.3,
125.7,113.7, 55.3, 53.5, 36.6, 35.3, 32.9, 32.71, 32.66, 29.3, 28.5.

FT-IR (film) 2930, 2857, 1672, 1594, 1511, 1491, 1452, 1245, 1177, 1033, 756, 701 cm™".

MS (EI) m/z (M+H") caled for C;,,H;;NO,: 492, found: 492.

[a]*, = 0.84 (c = 1.12, CHCI,; obtained with (S,S)-1).

O

Ph_ -B
ITIJJ\/Y’ u

Ph (CHz)5—Ph

4-Isobutyl-N,N,7-triphenylheptanamide (Table 1, Entry 9). The title compound was
prepared according to the general procedure, using 4-chloro-6-methyl-N,N-
diphenylheptanamide (165 mg, 0.50 mmol) and a solution of the alkylborane prepared by
hydroboration of allylbenzene with 9-BBN dimer (1.5 M in Et,O; 670 pL, 1.0 mmol). Colorless
oil.

First run: 124 mg (60%, 82% ee). Second run: 128 mg (62%, 82% ee).

The ee was determined by HPLC analysis (CHIRALPAK AD-H, 3% i-PrOH in hexanes; 1.0
mL /min; retention times (when (R,R)-1 is employed): 15.8 min (minor), 17.9 min (major)).
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"H NMR (CDCl,) § 7.32-7.10 (m, 15H), 2.48 (t, 2H, | = 7.6 Hz), 2.21-2.16 (m, 2H), 1.60-1.56 (m,
2H), 1.53-1.40 (m, 3H), 1.39-1.30 (m, 1H), 1.14-1.10 (m, 2H), 0.96-0.95 (m, 1H), 0.88-0.86 (m, 1H),
0.77-0.74 (m, 6H).

BC NMR (CDCl,) § 173.7, 143.1, 142.7, 129.2-125.0 (broad), 128.5, 128.3, 125.7, 43.4, 36.4, 34.6,
33.3,32.6, 29.6, 28.2, 25.2, 23.1, 22.9.

FT-IR (film) 2952, 2929, 1675, 1594, 1492, 1453, 1364, 1271, 755, 700 cm™.

MS (EI) m/z (M+H") calcd for C,,H;NO: 414, found: 414.

[a]*; = 0.79 (c = 1.07, CHCl,; obtained with (R,R)-1).

0o (CHy)3(p-anisyl)
Ph.
N Me
Ph
8-(4-Methoxyphenyl)-5-methyl-N,N-diphenyloctanamide (eq 7). The title compound was
prepared according to the general procedure, using 5-chloro-N,N-diphenylhexanamide (144 mg,
0.50 mmol) and a solution of the alkylborane prepared by hydroboration of 1-allyl-4-
methoxybenzene with 9-BBN dimer (1.5 M in Et,0; 670 pL, 1.0 mmol). Colorless oil.
First run: 131 mg (63%, 83% ee). Second run: 135 mg (65%, 84% ee).
The ee was determined by HPLC analysis (CHIRALPAK AD-H, 10% i-PrOH in hexanes; 1.0
mL /min; retention times (when (R,R)-1 is employed): 18.3 min (minor), 19.8 min (major)).
"H NMR (CDCl,) § 7.33-7.21 (m, 10H), 7.04-7.02 (m, 2H), 6.80-6.78 (m, 2H), 3.76 (s, 3H), 2.44
(t, 2H, ] =7.6 Hz), 2.21-2.17 (m, 2H), 1.62-1.57 (m, 2H), 1.48-1.44 (m, 2H), 1.20-1.11 (m, 5H),
0.75-0.71 (m, 3H).
BC NMR (CDCl,) 6 173.6, 157.6, 143.0, 134.8, 129.2, 129.2-125.2 (broad), 113.7, 55.3, 38.4, 35.3,
32.8,32.4, 29.0, 28.6, 25.5, 10.7.
FT-IR (film) 2931, 2858, 1674, 1594, 1512, 1491, 1457, 1374, 1246, 1035, 756, 702 cm™.
MS (EI) m/z (M+H") caled for C,sH,,NO,: 416, found: 416.
[a]*; = 1.3 (c = 1.30, CHCl,; obtained with (R,R)-1).

0]

Me . Et
N

|
OMe (CHp)3Ph

4-Ethyl-N-methoxy-N-methyl-7-phenylheptanamide (eq 8). The title compound was
prepared according to the general procedure, except that potassium iodide (21 mg, 0.13 mmol;
water content: 180 ppm) was added to the vial containing NiBr,-diglyme and 1, before the
solvent was added. 4-Chloro-N-methoxy-N-methylhexanamide (97 mg, 0.50 mmol) was used,
along with a solution of the alkylborane prepared by hydroboration of allylbenzene with 9-BBN
dimer (1.5 M in Et,0; 670 pL, 1.0 mmol). Colorless oil.

First run: 87 mg (63%, 86% ee). Second run: 86 mg (62%, 86% ee).

The ee was determined by HPLC analysis (CHIRALPAK OJ-H, 1% i-PrOH in hexanes; 1.0
mL /min; retention times (when (R,R)-1 is employed): 14.2 min (minor), 15.0 min (major)).
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"H NMR (CDCl,) § 7.24-7.22 (m, 2H), 7.16-7.12 (m, 3H), 3.62 (s, 3H), 3.14 (s, 3H), 2.56 (t, 2H, |
=7.6 Hz), 2.33 (t, 2H, | = 7.6 Hz), 1.62-1.54 (m, 4H), 1.33-1.24 (m, 5H), 0.86 (t, 3H, | = 7.2 Hz).

BC NMR (CDCl,) § 175.0, 142.8, 128.4, 128.2, 125.6, 61.2, 38.5, 36.3, 32.5, 32.2, 29.4, 28.5, 27.9,
25.6, 10.8.

FT-IR (film) 2930, 1670, 1457, 1382, 1003, 747, 699 cm™.

MS (EI) m/z (M+H") caled for C,,H,,NO,: 278, found: 278.

[a]*, = 0.42 (c = 4.40, CHCl,; obtained with (R,R)-1).

)

Ph_ Et
’TI/U\/\(

Ph Ph

N,N,4-Triphenylhexanamide (eq 10 and eq 9). The title compound was prepared according
to the general procedure, using 4-chloro-N,N-diphenylhexanamide (151 mg, 0.50 mmol), along
with a solution of 4,4,5,5-tetramethyl-2-phenyl-1,3,2-dioxaborolane (Aldrich; diluted to 1.5 M in
Et,0; 670 uL, 1.0 mmol). Colorless oil.

First run: 81 mg (47%, 83% ee). Second run: 81 mg (47%, 81% ee).

The ee was determined by HPLC analysis (CHIRALPAK OD-H, 3% i-PrOH in hexanes; 1.0
mL /min; retention times (when ligand (R,R)-1 is employed): 16.0 min (minor), 17.5 min
(major)).

"H NMR (CDCl,) § 7.28-7.00 (m, 15H), 2.41-2.40 (m, 1H), 2.09-2.03 (m, 3H), 1.85-1.75 (m,
1H), 1.62-1.48 (m, 2H), 0.72 (t, 3H, | = 7.2 Hz).

BC NMR (CDCl,) § 173.2, 144.7, 142.8, 128.2, 127.8, 126.0, 130.0-125.0 (broad), 47.0, 33.3, 31.8,
29.8,12.1.

FT-IR (film) 3060, 2827, 1680, 1593, 1492, 1375, 1270, 756, 700 cm™".

MS (ESI/APCI) m/z (M+H") calcd for C,,H,,NO: 344, found: 344.

[a]*p = 11 (c = 1.80, CHCl,; obtained with (R,R)-1).

When B-phenyl-(9-BBN)!! was employed instead of 4,4,5,5-tetramethyl-2-phenyl-1,3,2-
dioxaborolane (eq 9): First run: 75 mg (44%, 80% ee). Second run: 77 mg (45%, 78% ee).

0]

Ph_ Et
\
Ph

4-Cyclopropyl-N,N-diphenylhexanamide (eq 11). The title compound was prepared
according to the general procedure, except that Et,0 was the only solvent (0.08 M) and the
catalyst loading was doubled: NiBr,-diglyme (35.2 mg, 0.10 mmol) and 1 (29 mg, 0.12 mmol). 4-
Chloro-6-methyl-N,N-diphenylheptanamide (165 mg, 0.50 mmol) was used, along with a
solution of B-cyclopropyl-(9-BBN) (1.5 M in Et,O; 670 pL, 1.0 mmol). Colorless oil.

(11) Fang, G.Y.; Wallner, O. A.; Di Blasio, N.; Ginesta, X.; Harvey, J. N.; Aggarwal, V. K. ]. Am.
Chem. Soc. 2007, 129, 14632-14639.
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First run: 108 mg (68%, 84% ee). Second run: 109 mg (71%, 83% ee).

The ee was determined by HPLC analysis (CHIRALPAK OJ-H, 1% i-PrOH in hexanes; 1.0
mL /min; retention times (when (R,R)-1 is employed): 14.2 min (minor), 15.0 min (major)).

"H NMR (CDCl,) § 7.33-7.00 (m, 10H), 2.42-2.27 (m, 2H), 1.82-1.67 (m, 2H), 1.32-1.25 (m,
2H), 0.84 (t, 3H, | = 7.2 Hz), 0.44-0.39 (m, 1H), 0.32-0.29 (m, 3H), -0.03— -0.10 (m, 2H).

BC NMR (CDCl,) § 173.8, 143.1, 129.3-126.5 (broad), 44.4, 33.2, 30.3, 27.5, 15.5, 11.3, 4.0, 3.6.

FT-IR (film) 2961, 2924, 1675, 1491, 1373, 1271, 756, 702, 693 cm™".

MS (EI) m/z (M+H") caled for C,,H,,NO: 308, found: 308.

[a]**, = —0.80 (c = 1.54, CHCI,; obtained with (S,5)-1).

V. Transformation of the Cross-Coupling Products

0]

LiAIH, Bt
Ph\NJ\/\rEt S How\g (3)
Ph N R-(CHpapanisyy) %

(5)-4-Ethyl-7-(4-methoxyphenyl)heptan-1-ol (eq 3). (S)-7-(4-Methoxyphenyl)-4-ethyl-N,N-
diphenylheptanamide (100 mg, 0.24 mmol; 89% ee) and THF (13 mL) were added to an oven-
dried two-neck round-bottom flask under nitrogen. This solution was cooled to 0 °C, and a
solution of lithium aluminum hydride (1.45 mL, 2.9 mmol; 2.0 M in THF) was added dropwise
with stirring. The mixture was allowed to warm to room temperature, and it was stirred for 12
h. The reaction mixture was then cooled to 0 °C, and the reaction was quenched by the addition
of water (1 mL). The mixture was filtered through Celite, which was washed with THF. The
filtrate was concentrated, and the residue was purified by flash chromatography with 10—-70%
Et,0/hexanes, which furnished the product as a clear oil. First run: 55 mg (92%, 88% ee).
Second run: 57 mg (95%, 88% ee).

The ee was determined by HPLC analysis (CHIRALPAK IC, 2% i-PrOH in hexanes; 1.0
mL /min; retention times: 41.9 min (minor), 44.0 min (major)).

"H NMR (CDCl,) § 7.07 (d, 2H, | = 8.0 Hz), 6.81-6.79 (m, 2H), 3.76 (s, 3H), 3.58 (t, 2H, ] = 6.7
Hz), 2.50 (t, 2H, | = 8.0 Hz), 1.54 (s, 1H), 1.54-1.50 (m, 4H), 1.28-1.26 (m, 7H), 0.81 (t, 3H, ] = 6.8
Hz).

BC NMR (CDCl,) § 157.6, 134.9, 129.2, 113.7, 63.5, 55.3, 38.6, 35.5, 32.7, 30.0, 29.1, 28.9, 25.8,
10.8.

FT-IR (film) 3336 (broad), 2932, 2858, 2360, 2340, 1512, 1457, 1419, 1245, 1039, 829.

MS (EI) m/z (M+H") calcd for C,;H,,0,: 251, found: 251.

[a]*, =-2.0 (c=2.67, CHCL).
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Ph Et NaOH Et (4)
'TIJ\/\I/ EtOH/water, 90 °C HO)K/\I/
R

Ph R . 929
R = (CHp)s(p-anisyl) °

(5)-4-Ethyl-7-(4-methoxyphenyl)heptanoic acid (eq 4). (S)-7-(4-Methoxyphenyl)-4-ethyl-
N,N-diphenylheptanamide (100 mg, 0.24 mmol; 89% ee), EtOH (7 mL), water (0.5 mL), and then
sodium hydroxide (0.93 mg of a 30% w/w solution) were added to a 20-mL vial, which was
then sealed with a septum cap and heated to 90 °C for 8 h. The reaction mixture was allowed to
cool to room temperature, and then 2 N HCI (2 mL) was added. The mixture was transferred to
a separatory funnel, to which Et,0 (50 mL) and brine (50 mL) were added. The layers were
separated, and the aqueous layer was washed with Et,O (50 mL x2). The combined organic
layers were dried over magnesium sulfate, filtered, and concentrated. The product was purified
by flash chromatography with 10—-70% Et,0/hexanes, which furnished the product as a clear
oil. First run: 57 mg (90%, 88% ee). Second run: 59 mg (93%, 88% ee).

The ee was determined by HPLC analysis (CHIRALPAK IC, 1% i-PrOH in hexanes; 1.0
mL /min; retention times: 24.7 min (major), 27.9 min (minor)).

"H NMR (CDCl,) 6 7.04 (d, 2H, | = 8.4 Hz), 6.86 (d, 2H, | = 8.4 Hz), 3.77 (s, 3H), 2.51 (t, 2H, | =
7.6 Hz), 2.29 (t, 2H, ] = 7.6 Hz), 1.61-1.51 (m, 4H), 1.29-1.26 (m, 5H), 0.81 (t, 3H, | = 6.8 Hz).

BC NMR (CDCl,) 6 180.1, 157.8, 134.9, 129.4, 113.9, 55.4, 38.4, 35.5, 32.5, 31.7, 28.8, 28.1, 25.6,
10.9.

FT-IR (film) 2932 (broad), 2859, 1708, 1512, 1457, 1300, 1245, 1177, 1039, 829.

MS (EI) m/z (M+H") caled for C,;H,;O;: 265, found: 265.

[0]?, = —0.62 (c = 2.22, CHCL,).

1.1 equiv CQ\IH .

Q 5% Zr(NMey),
Ph_ Et (\ N )K/\l/ Et (5)
N toluene, 50 °C
Fh R = (CHy)3(p-anisyl) 86%

(S)-4-Ethyl-7-(4-methoxyphenyl)-1-morpholinoheptan-1-one (eq 5) (modified from a
literature method!?). In a nitrogen-filled glovebox, activated molecular sieves (20 mg; 4 R), (S)-
4-ethyl-7-(4-methoxyphenyl)-N,N-diphenylheptanamide (50 mg, 0.12 mmol; 89% ee), and
toluene (0.36 mL; anhydrous, Aldrich) were added to a flame-dried 4-mL vial equipped with a
stir bar. The mixture was stirred for 20 minutes, and then it was filtered through a 2 um
acrodisc filter into another flame-dried 4-mL vial equipped with a stir bar (the original vial was
rinsed with toluene (0.1 mL x2), and the washings were filtered through the acrodisc into the
second vial). Freshly distilled morpholine (23 uL, 0.27 mmol) was added to the vial by syringe.
In another flame-dried 4-mL vial, a stock solution of Zr(NMe,), in anhydrous toluene was

(12) Stephenson, N. A.; Zhu, J.; Gellman, S. H.; Stahl, S. S. ]. Am. Chem. Soc. 2009, 131,
10003-10008.
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prepared (10.8 mg per 1.0 mL of toluene). This solution (143 uL, 1.6 mg, 0.0060 mmol) was
added to the solution of amine and amide, immediately resulting in a light-yellow solution. The
vial was sealed with a teflon-lined septum cap, and the mixture was stirred at 50 °C for 10
hours. The reaction mixture was then allowed to cool to room temperature, the solvent was
removed, and the product was purified by reverse-phase flash chromatography on C-18 silica
gel with 10—-100% acetonitrile/ water.

A second run was conducted using (R)-4-ethyl-7-(4-methoxyphenyl)-N,N-
diphenylheptanamide and afforded (R)-4-ethyl-7-(4-methoxyphenyl)-1-morpholinoheptan-1-
one.
First run: 35 mg (87%, 89% ee). Second run: 34 mg (85%, 89% ee).

The ee was determined by HPLC analysis (CHIRALPAK AD-H, 3% i-PrOH in hexanes; 1.0
mL /min; retention times (when (5)-4-ethyl-7-(4-methoxyphenyl)-N,N-diphenylheptanamide is
employed): 28.6 min (major), 30.7 min (minor)).

"H NMR (CDCl,) § 7.05 (d, 2H, ] = 5.2 Hz), 6.79 (d, 2H, ] = 4.8 Hz), 3.75 (s, 3H), 3.64-3.57 (m,
5H), 3.38 (t, 2H, ] = 5.2 Hz), 2.92 (d, 1H, ] = 16.8 Hz), 2.50 (t, 2H, | = 7.6 Hz), 2.20 (t, 2H), 1.58-1.50
(m, 4H), 1.29-1.28 (m, 5H), 0.81 (t, 3H, ] = 7.1 Hz).

BC NMR (CDCl,) 6 172.1, 157.7, 134.7, 129.3, 113.7, 67.0, 66.7, 55.3, 46.0, 41.9, 38.6, 35.3, 32.3,
30.5, 28.6, 28.5, 25.7, 10.8.

FT-IR (film) 2930, 2856, 2361, 2339, 1653, 1512, 1457, 1300, 1245, 1116, 1035, 830 cm™.

MS (EI) m/z (M+H") caled for C,,H;,NO;: 334, found: 334.

[a]*, = 0.97 (¢ = 0.95, CHCl;; (5)-4-ethyl-7-(4-methoxyphenyl)-1-morpholinoheptan-1-one).

VI. Determination of Absolute Configuration

Assignment of absolute configuration of the y-alkylated products. The absolute
configuration of the product of entry 2 of Table 1 (using ligand (S,5)-1) was determined by X-ray
crystallography. The absolute configurations of the other y-alkylation products were assigned
by analogy.

O
Ph_ Me

N
|

Ph

The cross-coupling product was purified to >99% ee by chiral HPLC (CHIRALPAK AD-H).
Crystals suitable for X-ray structural analysis were obtained by solvent evaporation of a pentane
solution.

T ,_I;'\ ,,I., s . . 7{;’-;
7 (e A T i
T\, & & \V \
A~ &
a9~ Sy
g B 4
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Half of the molecule (C2 - C12) was modeled as a two-part disorder (68:32). Pictured above
is one of the two modeled structures.

Absolute configuration: The Flack test is inconclusive due to quality of the data. However,
the method by Spek and Hooft, which is based on Bayesian statistics, results in the following
probabilities: The probability P2 of the model to be correct assuming that the sample is
KNOWN to be enantiomerically pure is 1.0. The probability P3 of the model to be correct
assuming that the structure is either right or wrong or a 50:50 racemic twin is 0.90. The
probability of the model to be a 50:50 racemic twin is 0.10. The inverted model gives rise to
opposite results in the Bayesian statistics, further improving the confidence in the absolute

configuration as determined by X-ray diffraction.

Table 1. Crystal data and structure refinement for x10032_t4.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 67.77©
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(I)]
R indices (all data)

Absolute structure parameter

Largest diff. peak and hole

x10032 t4

C24 H31NO
349.50

100(2) K

1.54178 =
Monoclinic

C2
a=17.5701(5) =
b =15.6668(2) =

¢ =20.4694(7) =
2026.59(12) =3

4

1.145 Mg/m?
0.524 mm-!

760

0.20 x 0.02 x 0.02 mm?
2.17 to 67.77 0.
-20<=h<=20, -6<=k<=5, -24<=]<=24
3273

3273 [R(int) = 0.0000]

99.6 %

Semi-empirical from equivalents
0.9922 and 0.9024

Full-matrix least-squares on F?
3273 /383 /326

1.054

R1 =0.0476, wR2 = 0.1306
R1 =0.0506, wR2 = 0.1328
-0.1(4)

0.329 and -0.159 e.~3

a= 9000.
B=96.082(2).
¥ = 90c0.
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Table 2. Atomic coordinates ( x 10%) and equivalent isotropic displacement parameters (=2x 103)

for x10032_t4. U(eq) is defined as one third of the trace of the orthogonalized Ul tensor.

X y z U(eq)
Oo(1) 7176(1) 2053(3) 3198(1) 48(1)
C(1) 6488(1) 2303(4) 3075(1) 43(1)
C(2) 6151(1) 3704(5) 2478(1) 51(1)
C(3) 6590(2) 3275(8) 1842(2) 43(1)
C4) 6577(3) 764(9) 1616(2) 43(1)
C(5) 5760(2) -186(9) 1445(2) 61(1)
C(6) 7008(2) 374(9) 1005(2) 60(1)
C(7) 7831(3) 1169(12) 1064(2) 56(1)
C(8) 8309(3) -92(13) 1632(2) 75(2)
C(9) 9135(3) 511(18) 1645(2) 111(2)
C(10) 9450(3) -196(18) 999(3) 111(2)
C(11) 8997(3) 1136(19) 439(3) 104(2)
C(12) 8173(3) 544(15) 409(2) 90(2)
C(3A) 6735(5) 4233(17) 2105(5) 51(2)
C(4A) 7045(4) 2140(17) 1744(4) 54(2)
C(5A) 6405(7) 710(20) 1351(7) 70(3)
C(6A) 7653(5) 3111(17) 1357(4) 60(2)
C(7A) 8044(7) 1400(20) 943(6) 62(2)
C(8A) 8406(6) -686(18) 1358(4) 59(2)
C(9A) 8843(5) -2260(20) 967(5) 74(2)
C(10A) 9431(6) -1030(20) 583(5) 80(3)
C(11A) 9095(8) 1110(30) 193(6) 85(3)
C(12A) 8672(6) 2730(20) 614(5) 75(2)
N(1) 5976(1) 1306(3) 3457(1) 40(1)
C(21) 6230(1) -247(4) 3992(1) 39(1)
C(22) 5988(1) 123(5) 4602(1) 54(1)
C(23) 6207(2) -1440(6) 5108(1) 64(1)
C(24) 6666(1) -3361(5) 5012(1) 54(1)
C(25) 6911(1) -3700(5) 4395(1) 48(1)
C(26) 6690(1) -2173(4) 3891(1) 42(1)
C@31) 5162(1) 1771(4) 3363(1) 39(1)
C(32) 4873(1) 3876(5) 3574(1) 55(1)
C(33) 4088(2) 4251(6) 3485(2) 66(1)
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C(34) 3604(1) 2565(6) 3209(1) 62(1)
C(35) 3889(1) 464(6) 3008(1) 54(1)
C(36) 4676(1) 64(4) 3084(1) 41(1)
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Table 3. Bond lengths [~] and angles [o0] for x10032_t4.

O(1)-C(1)
C(1)-N(1)
C(1)-C(2)
C(2)-C(3A)
C(2)-C(3)
C(2)-H(QA)
C(2)-H(2B)
C(2)-H(2C)
C(2)-H(2D)
C(3)-C4)
C(3)-HBA)
C(3)-HG3B)
C(4)-C(5)
C(4)-C(6)
C(4)-H4)
C(5)-H(5A)
C(5)-H(5B)
C(5)-H(5C)
C(6)-C(7)
C(6)-H(6A)
C(6)-H(6B)
C(7)-C(8)
C(7)-C(12)
C(7)-H(7)
C(8)-C(9)
C(8)-H(8A)
C(8)-H(8B)
C(9)-C(10)
C(9)-H(9A)
C(9)-H(9B)
C(10)-C(11)
C(10)-H(10A)
C(10)-H(10B)
C(11)-C(12)
C(11)-H(11A)
C(11)-H(11B)

1.216(3)
1.374(3)
1.524(4)
1.374(8)
1.600(4)
0.9900
0.9900
0.9900
0.9900
1.496(7)
0.9900
0.9900
1.539(6)
1.544(5)
1.0000
0.9800
0.9800
0.9800
1.508(7)
0.9900
0.9900
1.537(7)
1.566(5)
1.0000
1.489(7)
0.9900
0.9900
1.540(8)
0.9900
0.9900
1.525(9)
0.9900
0.9900
1.480(8)
0.9900
0.9900
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C(12)-H(12A)
C(12)-H(12B)
C(3A)-C(4A)
C(3A)-H(3A1)
C(3A)-H(3A2)
C(4A)-C(6A)
C(4A)-C(5A)
C(4A)-H(4A)
C(5A)-H(5A1)
C(5A)-H(5A2)
C(5A)-H(5A3)
C(6A)-C(7A)
C(6A)-H(6A1)
C(6A)-H(6A2)
C(7A)-C(12A)
C(7A)-C(8A)
C(7A)-H(7A)
C(8A)-C(9A)
C(8A)-H(8A1)
C(8A)-H(8A2)
C(9A)-C(10A)
C(9A)-H(9A1)
C(9A)-H(9A2)
C(10A)-C(11A)
C(10A)-H(10C)
C(10A)-H(10D)
C(11A)-C(12A)
C(11A)-H(11C)
C(11A)-H(11D)
C(12A)-H(12C)
C(12A)-H(12D)
N(1)-C(21)
N(1)-C(31)
C(21)-C(22)
C(21)-C(26)
C(22)-C(23)
C(22)-H(22)
C(23)-C(24)

0.9900
0.9900
1.529(12)
0.9900
0.9900
1.500(10)
1.543(13)
1.0000
0.9800
0.9800
0.9800
1.500(13)
0.9900
0.9900
1.547(11)
1.554(11)
1.0000
1.468(11)
0.9900
0.9900
1.530(11)
0.9900
0.9900
1.533(12)
0.9900
0.9900
1.508(13)
0.9900
0.9900
0.9900
0.9900
1.438(3)
1.446(2)
1377(3)
1.387(3)
1.385(4)
0.9500
1.382(4)
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C(23)-H(23)
C(24)-C(25)
C(24)-H(24)
C(25)-C(26)
C(25)-H(25)
C(26)-H(26)
C(31)-C(36)
C(31)-C(32)
C(32)-C(33)
C(32)-H(32)
C(33)-C(34)
C(33)-H(33)
C(34)-C(35)
C(34)-H(34)
C(35)-C(36)
C(35)-H(35)
C(36)-H(36)

O(1)-C(1)-N(1)
0O(1)-C(1)-C(2)
N(1)-C(1)-C(2)
C(3A)-C(2)-C(1)
C(3A)-C(2)-C(3)
C(1)-C(2)-C3)
C(3A)-C(2)-H(2A)
C(1)-C(2)-HQ2A)
C(3)-C(2)-H(Q2A)
C(3A)-C(2)-H(2B)
C(1)-C(2)-H?2B)
C(3)-C(2)-H(2B)
H(2A)-C(2)-H(2B)
C(3A)-C(2)-H(2C)
C(1)-C(2)-HQ2C)
C(3)-C(2)-HQ2C)
H(2A)-C(2)-H(2C)
H(2B)-C(2)-H(2C)
C(3A)-C(2)-H(2D)
C(1)-C(2)-H(2D)

0.9500
1.389(4)
0.9500
1371(3)
0.9500
0.9500
1.374(3)
1.384(3)
1.388(4)
0.9500
1.361(5)
0.9500
1.370(4)
0.9500
1.394(3)
0.9500
0.9500

122.1(2)
121.3(2)
116.62(18)
108.0(4)

29.5(4)
113.2(2)

84.5
108.9
108.9
134.2
108.9
108.9
107.8
110.1
110.1

81.5
130.8

30.3
110.1
110.1
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C(3)-C(2)-H(2D)
H(2A)-C(2)-H(2D)
H(2B)-C(2)-H(2D)
H(2C)-C(2)-H(2D)
C(4)-C(3)-C(2)
C(4)-C(3)-H(3A)
C(2)-C(3)-H(3A)
C(4)-C(3)-H(3B)
C(2)-C(3)-H(3B)
H(3A)-C(3)-H(3B)
C(3)-C(4)-C(5)
C(3)-C(4)-C(6)
C(5)-C(4)-C(6)
C(3)-C(4)-H4)
C(5)-C(4)-H4)
C(6)-C(4)-H(4)
C(4)-C(5)-H(5A)
C(4)-C(5)-H(5B)
H(5A)-C(5)-H(5B)
C(4)-C(5)-H(5C)
H(5A)-C(5)-H(5C)
H(5B)-C(5)-H(5C)
C(7)-C(6)-C(4)
C(7)-C(6)-H(6A)
C(4)-C(6)-H(6A)
C(7)-C(6)-H(6B)
C(4)-C(6)-H(6B)
H(6A)-C(6)-H(6B)
C(6)-C(7)-C(8)
C(6)-C(7)-C(12)
C(8)-C(7)-C(12)
C(6)-C(7)-H(7)
C(8)-C(7)-H(7)
C(12)-C(7)-H(7)
C(9)-C(8)-C(7)
C(9)-C(8)-H(8A)
C(7)-C(8)-H(8A)
C(9)-C(8)-H(8B)

128.5
28.2
812

108.4

113.8(3)

108.8

108.8

108.8

108.8

107.7

112.7(4)

113.2(4)

106.9(3)

107.9

107.9

107.9

109.5

109.5

109.5

109.5

109.5

109.5

116.2(3)

108.2

108.2

108.2

108.2

107.4

111.3(4)

108.4(4)

108.4(4)

109.6

109.6

109.6

111.1(5)

109.4

109.4

109.4
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C(7)-C(8)-H(8B)
H(8A)-C(8)-H(8B)
C(8)-C(9)-C(10)
C(8)-C(9)-H(9A)
C(10)-C(9)-H(9A)
C(8)-C(9)-H(9B)
C(10)-C(9)-H(9B)
H(9A)-C(9)-H(9B)
C(11)-C(10)-C(9)
C(11)-C(10)-H(10A)
C(9)-C(10)-H(10A)
C(11)-C(10)-H(10B)
C(9)-C(10)-H(10B)
H(10A)-C(10)-H(10B)
C(12)-C(11)-C(10)
C(12)-C(11)-H(11A)
C(10)-C(11)-H(11A)
C(12)-C(11)-H(11B)
C(10)-C(11)-H(11B)
H(11A)-C(11)-H(11B)
C(11)-C(12)-C(7)
C(11)-C(12)-H(12A)
C(7)-C(12)-H(12A)
C(11)-C(12)-H(12B)
C(7)-C(12)-H(12B)
H(12A)-C(12)-H(12B)
C(2)-C(3A)-C(4A)
C(2)-C(3A)-HBAI)
C(4A)-C(3A)-H(3A1)
C(2)-C(3A)-HB3A2)
C(4A)-C(3A)-H(3A2)
HBA1D-C(3A)-H(3A2)
C(6A)-C(4A)-C(3A)
C(6A)-C(4A)-C(5A)
C(3A)-C(4A)-C(5A)
C(6A)-C(4A)-H(4A)
C(3A)-C(4A)-H(4A)
C(5A)-C(4A)-H(4A)

109.4
108.0
111.4(5)
109.4
109.4
109.4
109.4
108.0
108.1(5)
110.1
110.1
110.1
110.1
108.4
110.5(6)
109.6
109.6
109.6
109.6
108.1
112.0(5)
109.2
109.2
109.2
109.2
107.9
115.1(7)
108.5
108.5
108.5
108.5
107.5
106.4(7)
116.0(8)
112.5(8)
107.2
107.2
107.2
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C(4A)-C(5A)-H(5A1)
C(4A)-C(5A)-H(5A2)
H(5A1)-C(5A)-H(5A2)
C(4A)-C(5A)-H(5A3)
H(5A1)-C(5A)-H(5A3)
H(5A2)-C(5A)-H(5A3)
C(7A)-C(6A)-C(4A)
C(7A)-C(6A)-H(6A1)
C(4A)-C(6A)-H(6A1)
C(7A)-C(6A)-H(6A2)
C(4A)-C(6A)-H(6A2)
H(6A1)-C(6A)-H(6A2)
C(6A)-C(7A)-C(12A)
C(6A)-C(7A)-C(8A)
C(12A)-C(7A)-C(8A)
C(6A)-C(7A)-H(7A)
C(12A)-C(7A)-H(7A)
C(8A)-C(7A)-H(7A)
C(9A)-C(8A)-C(7A)
C(9A)-C(8A)-H(8A1)
C(7A)-C(8A)-H(8A1)
C(9A)-C(8A)-H(8A2)
C(7A)-C(8A)-H(8A2)
H(8A1)-C(8A)-H(8A2)
C(8A)-C(9A)-C(10A)
C(8A)-C(9A)-H(9A1)
C(10A)-C(9A)-H(9A1)
C(8A)-C(9A)-H(9A2)
C(10A)-C(9A)-H(9A2)
H(9A1)-C(9A)-H(9A2)
C(9A)-C(10A)-C(11A)
C(9A)-C(10A)-H(10C)
C(11A)-C(10A)-H(10C)
C(9A)-C(10A)-H(10D)
C(11A)-C(10A)-H(10D)
H(10C)-C(10A)-H(10D)
C(12A)-C(11A)-C(10A)
C(12A)-C(11A)-H(11C)

109.5
109.5
109.5
109.5
109.5
109.5
117.2(8)
108.0
108.0
108.0
108.0
107.3
108.9(9)
111.5(9)
109.8(9)
108.9
108.9
108.9
111.8(8)
109.2
109.2
109.2
109.2
107.9
115.1(9)
108.5
108.5
108.5
108.5
107.5
112.6(9)
109.1
109.1
109.1
109.1
107.8
111.7(9)
109.3
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C(10A)-C(11A)-H(11C)
C(12A)-C(11A)-H(11D)
C(10A)-C(11A)-H(11D)
H(11C)-C(11A)-H(11D)
C(11A)-C(12A)-C(7A)
C(11A)-C(12A)-H(12C)
C(7A)-C(12A)-H(12C)
C(11A)-C(12A)-H(12D)
C(7A)-C(12A)-H(12D)
H(12C)-C(12A)-H(12D)
C(1)-N(1)-C(21)
C(1)-N(1)-C(31)
C(21)-N(1)-C(31)
C(22)-C(21)-C(26)
C(22)-C(21)-N(1)
C(26)-C(21)-N(1)
C(21)-C(22)-C(23)
C(21)-C(22)-H(22)
C(23)-C(22)-H(22)
C(24)-C(23)-C(22)
C(24)-C(23)-H(23)
C(22)-C(23)-H(23)
C(23)-C(24)-C(25)
C(23)-C(24)-H(24)
C(25)-C(24)-H(24)
C(26)-C(25)-C(24)
C(26)-C(25)-H(25)
C(24)-C(25)-H(25)
C(25)-C(26)-C(21)
C(25)-C(26)-H(26)
C(21)-C(26)-H(26)
C(36)-C(31)-C(32)
C(36)-C(31)-N(1)
C(32)-C31)-N(1)
C(31)-C(32)-C(33)
C(31)-C(32)-H(32)
C(33)-C(32)-H(32)
C(34)-C(33)-C(32)

109.3
109.3
109.3
107.9
111.7(10)
109.3
109.3
109.3
109.3
107.9
121.02(17)
123.14(19)
115.82(16)
119.7(2)
119.7(2)
120.47(19)
119.5(2)
120.3
120.3
121.2(2)
119.4
119.4
118.7(3)
120.7
120.7
120.4(2)
119.8
119.8
120.5(2)
119.7
119.7
120.2(2)
119.3(2)
120.4(2)
118.9(3)
120.5
120.5
121.0(3)
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C(34)-C(33)-H(33)
C(32)-C(33)-H(33)
C(33)-C(34)-C(35)
C(33)-C(34)-H(34)
C(35)-C(34)-H(34)
C(34)-C(35)-C(36)
C(34)-C(35)-H(35)
C(36)-C(35)-H(35)
C(31)-C(36)-C(35)
C(31)-C(36)-H(36)
C(35)-C(36)-H(36)

119.5
119.5
120.2(2)
119.9
119.9
119.8(3)
120.1
120.1
119.9(2)
120.1
120.1

Symmetry transformations used to generate equivalent atoms:
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Table 4. Anisotropic displacement parameters (=2x 103) for x10032_t4. The anisotropic

displacement factor exponent takes the form: -2x?[ h? a*?U!! + ... + 2 h k a* b* U!2 ]

Ull U22 U33 U23 U13 U12
o(1) 29(1) 52(1) 64(1) -8(1) 13(1) -7(1)
c(l) 341 36(1) 61(1) -10(1) 16(1) -4(1)
C2) 38(1) 43(1) 75(2) 1(1) 18(1) 4(1)
C(3) 40(2) 44(2) 47(2) 13(2) 122) 1(2)
C4) 402 53(2) 34(2) 6(2) 3(2) 0(2)
Cc(5) 5902 62(3) 62(2) 2(2) 4(2) -10(2)
c6) 6102 83(3) 35(2) 2(2) 8(1) 7(2)
C(7) 5802 86(3) 27(2) 3(2) 14(2) 8(2)
CB) 64Q2) 110(4) 52(2) 8(3) 7(2) 23(3)
CO) 5502 204(7) 75(3) 19(4) 8(2) 18(4)
C(10) 57(2) 170(7) 112(4) 11(4) 37(3) 26(4)
c(1y 7203) 181(6) 68(3) -1(4) 43(3) 18(3)
C(12) 69(2) 158(5) 48(2) -20(3) 22(2) 9(3)
C(3A) 48(4) 39(5) 68(5) 15(3) 11(3) 2(3)
C(4A) 47(4) 57(5) 59(4) 4(3) 10(3) 18(3)
C(5A) 63(6) 63(6) 85(9) -11(6) 12(6) 16(4)
C(6A) T4(4) 59(5) 47(4) 13(3) 8(3) 11(3)
C(7A) 62(5) 82(5) 44(5) 12(4) 12(3) 15(4)
C(8A) 78(5) 63(5) 36(4) 5(3) 11(4) 6(4)
C(9A) 61(5) 76(6) 88(6) 19(5) 21(4) 17(4)
C(10A)72(5) 107(7) 64(5) 17(5) 22(4) 12(5)
C(11A)74(6) 123(7) 61(6) 26(5) 24(4) 12(5)
C(12A)85(5) 87(6) 55(4) 25(4) 16(4) 2(4)
N(1)  28(1) 38(1) 57(1) -5(1) 11(1) o(1)
Cc21) 24(1) 39(1) 54(1) -10(1) 4(1) -4(1)
C(22) 53(1) 54(2) 53(1) -15(1) -1(1) 17(1)
C(23) 69(2) 77(2) 44(1) -13(1) -5(1) 23(2)
C(24) 46(1) 58(2) 56(1) -5(1) -10(1) 8(1)
C(25) 29(1) 45(2) 71(2) -7(1) 4(1) (1)
C(26) 27(1) 40(1) 61(1) -9(1) 11(1) 3(1)
C(31) 31(1) 36(1) 52(1) 6(1) 14(1) A(1)
C(32) 45(1) 42(2) 82(2) o(1) 28(1) 6(1)
C(33) 55(2) 50(2) 99(2) 22(2) 45(2) 21(1)
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C(34) 33(1) 79(2) 78(2) 41(2) 27(1) 17(1)
Cc(35) 32(1) 74(2) 54(1) 23(1) 5(1) -6(1)
C(36) 34(1) 43(1) 46(1) 9(1) (1) -1(1)
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Table 5. Hydrogen coordinates ( x 10%) and isotropic displacement parameters (=?x 10 3)

for x10032_t4.

X y z U(eq)
H(2A) 6170 5406 2588 61
H(2B) 5607 3260 2374 61
H(2C) 5753 2760 2217 61
H(2D) 5912 5173 2620 61
H(3A) 6353 4277 1480 52
H(3B) 7129 3782 1941 52
H(4) 6832 -220 1981 51
H(5A) 5783 -1829 1298 92
H(5B) 5494 772 1093 92
H(5C) 5481 -108 1835 92
H(6A) 6992 -1331 899 72
H(6B) 6727 1214 630 72
H(7) 7857 2913 1136 67
H(8A) 8124 377 2054 920
H(8B) 8242 -1820 1582 920
H(9A) 9428 317 2016 133
H(9B) 9203 2229 1715 133
H(10A) 10000 214 1018 133
H(10B) 9396 -1918 928 133
H(11A) 9066 2855 506 125
H(11B) 9191 714 17 125
H(12A) 8104 -1164 319 109
H(12B) 7890 1419 42 109
H(3A1) 7161 4939 2396 62
H(3A2) 6550 5442 1777 62
H(4A) 7304 1062 2085 65
H(5A1) 6630 -632 1138 105
H(5A2) 6131 1721 1016 105
H(5A3) 6046 126 1649 105
H(6A1) 7420 4370 1067 72
H(6A2) 8050 3861 1669 72
H(7A) 7658 767 592 74
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H(8A1)
H(8A2)
H(9A1)
H(9A2)
H(10C)
H(10D)
H(11C)
H(11D)
H(12C)
H(12D)
H(22)
H(23)
H(24)
H(25)
H(26)
H(32)
H(33)
H(34)
H(35)
H(36)

8749
7995
8478
9113
9627
9868
9514
8740
8434
9040
5674
6038
6812
7234
6853
5206
3886
3069
3550
4876

-1598
3126
-3435
2173
-505
1992
553
4024
3442
1440
-1186
4429
-4997
-2438
5045
5706
2847
716
-1385

1732
1538
652
1265
276
894
17
-183
338
958
4675
5528
5360
4322
3469
3777
3619
3154
2819
2943

71
71
89
89
96
96
101
101
90
90
64
77
65
58
51
66
79
74
64
49
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Assignment of absolute configuration of the §-alkylated product. y-Alkylated product (R)-
7-(4-methoxyphenyl)-4-methyl-N,N-diphenylheptanamide, synthesized using (R,R)-1, was
homologated. The specific rotation of the final product, 8-(4-methoxyphenyl)-5-methyloctanoic

acid, was determined.

@)

Ph AL~ Me 1) LAH

| : 2) TsCl Ho\ﬂ/”\»/”\w/Me
Ph T :
o)
3) CN
OMe
OMe

84%' ee
prepared with (R, R)-1 [01240 ~ 1.7 (c=0.98, CHCly)

(R)-8-(4-Methoxyphenyl)-5-methyloctanoic acid.

"H NMR (CDCl,) § 7.07 (d, 2H, | = 8.4 Hz), 6.81 (d, 2H, ] = 8.5 Hz), 3.77 (s, 3H), 2.53-2.48 (m,
2H), 2.32-2.29 (m, 2H), 1.62-1.57 (m, 5H), 1.55-1.41 (m, 3H), 1.31-1.22 (m, 2H), 0.86 (d, 3H, | =
6.5 Hz).

BC NMR (CDCl,) § 180.3, 157.6, 134.9, 129.2, 113.7, 55.3, 36.4, 36.3, 35.3, 34.4, 32.5,29.2, 22.2,
19.5.

FT-IR (film) 2931 (broad), 1708, 1612, 1512, 1463, 1300, 1245, 1177, 1038, 829.

MS (EI) m/z (M+H") caled for C,;H,;O;: 265, found: 265.

[a]*p = 1.7 (c = 0.98, CHCL,).

This specific rotation was compared to the product that was generated through the 6-
alkylation illustrated in eq 7 (with (R,R)-1), followed by hydrolysis of the amide. The specific
rotations had the same sign.

ITh

N Me HO Me
PR NaOH Y

0] \/\@\ —— o \/\©\
OMe OMe

84% ee
prepared with (H,H)'1 [OL]24D =1.6 (C =0.95, CHC|3)
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VII. Determination of Enantiomeric Excess

Date File Cr\NPCKEM\)\DATA\GROGP\SZ609-11.D

Seq. Line : 1O

fnjoction Date @ $/9/2000 £:39:32 Mt
Locatien 3 Vial 61

Serple Uane H

Acq. Cperator 3 jta ny 3 ]
In) Volu=e 3 S ul
! Mctaal In) VYoluoe 3 1wl
Aog. Method ] n.gnﬂﬂgg&uoo N
Last changed 3 97972010 7:20:20 MM by -
.non»nua after loading]

Acq. Instoucent : Instgusent |

P Y Y Y T T T
Wﬂ.— ﬁgﬂ ﬂﬂ_wg .03 — 9 93 ___.m

'z
=

Instrusent 1 /2872011 7151113 M S

Page § of 2

Data File Ci\NPCHZM\I\DATA\GRCUP\SZECI-11.D

Area Percent Ropore

Sotted By H signal
wajriplior n 3.0060
Ditution 3.6000
Use Multiplier & P:..n_.os Factor vith ISTDs

signal 1: DADL A, S1g=258,4 Ref=344,100

?-ruu»uigc—nnv bua- :a_.av-. ?—o-
L] N (=i} . . —B—n; [oAU®a) ) [oAY] .

Y eer | o.a%0 €s0.108%  1n.0t04s T o
2 37918 W 0.6609 7066.04443 145.0036% 92.3662

Totals 1 0516.15265 150.3301)
ined with

Signal 2: TADL B, 5ige2Sd, 16 Ref=360,100

Signal 3: DADL C, Sig=21C,0 Ref-)60,100
Signal 4: DADL D, Sig#230,1¢ Ref=360,100

Signal 5: DADL E, 81g%280,16 Raf=360,100

sse pnd of Repost **°

_u?z\__/\/\_sm o\v

-
=
O

Table 1, entry 1

Instyuzent 1 $/21/2012 7:51:13 ¢ 58

Page 2 ot 2
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Data File C:\HPCHEN\I\DATA\GROUP\S2609-2.D

Injaction Date : 9/2/2010 7:57:126 ™

Saxplo Mane H

Acq. Operator : jem

Acq. Instrument : Instrument t

1 CI\HPCHEM\1\METEQDI\ADH-0560.1
: 5/872009 9:38:42 A by MM

8eq, Ling :
Location 1 Vial 22

Iny 3

8
1

In) Voluze 3 5§ ul

nod fled
o n?bmﬂﬂ..m.. ) 2 bnnnqlhbvh.n.uﬁ
asc.
200

T T e T S e

Instranent 1 8/2172013 6:35:02 M SN

Page 1 of 2

Data File ou/:a_ﬂ-murgg/gv/anmowln.ﬁ

Area Pocrcent Report

Sorted By H Signal
Hulciplies H 1.0000
Oilution 1 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1z DAD1 A, S1g=254,8 Ret=)60,100

Peak RetTims Type MHidth Area Beight Azva
? (nin) (ain]  [nRUs} . ImAv} )

- fasmai ' ' ]
202,65738 92,0135

1 33.608 VB 0.6769 1.3734%¢d
2 19.186 W 0.6556 1192.14404 21,54304  2.906S
Totals : 1.4927108 J04.2004)

Rasuits obtained with enhanced intagrater!
Signal 23 DADI B, Sig»254,16 Ref=360,100

Signal 3: DADL C, Sig=210,8 Ref=360,100
Signal 4: GADI D, S1g=230.16 Rof=360,100

Signal 5: DAD! E, Sig=200,16 Ref=160,100

+++ End of Roport ***

o
Ph_ Me

N 0]
Ph \v
Table 1, entry 1
with (S,9)-1

Instzunent { 672172011 6:35:02 PM SN

Page 2 of 2
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Data File C3\MPCHRNI\DATA\GROUP\S2559~1.D

tnjection Date : 7/26/2010 1:39:%7 PK Seq. Line
sample Hame ] Locatien
Acq. Opecator @ it In}
Acq. 1 1 1n3 Yolume

Different In} <0m=uu from Sequencea ! Actual In) Voluse
Acg. Method ¢+ C:\HPCHEM\1\METHODS \ADH~0240.8
Last changed s 8711/2009 4:43:29 PH by S2

Analysis Mothod : C:\MPCHEM\1\METHODS\OJH-0060.K

: 2

s vial 1
E ¥
s Sul
: 1wl

Last changed s 8/2172011 6137:45 PH by SN¥
141 after loading)
TADIA, B2 4 100 {GROUPBZICS-1.0)
LT
al
43
2 g
2
“ - p———————
T T T T Y
R X T L T ) A 2 o]
A ]
81
404
20
°l ————— g
T T T v T
Ilhrl.ﬂng.ﬂ&ggﬂ ] 2 F: I .
[ X 1.6
mAL
»
A J
» _riq
Instrument 1 8/231/2011 6:30:05 M SH Page 1 of 2

03ta File C:\NPOUEM\I\DATA\GROUP\SZ559~1.D

Arcd Percent Raport

Sarted By H Signal
Hultiplier H 1.0000
Dilution s 1.0000

Use Multiplier ¢ DLiutien Factor with ISTDa

S5ignsl 1: GADL A, Sige2%4,4 Raf=350,100

Poak RotTime Type Width Acea Roight Area
& [min] lmin) ) [eAY*s) {nAV] , L}
——| jomm=} )

1
5.08223 4.6211

1 20.298 BB 0.3400 242.86464

2 26.206 BB 0.5600 2948.172095 080.37132 95.37139
Totols @ 3091.58559  85.45356
Results cbtained with enh d integrator!

Signal 2: DADL B, Sig=-254,16 Ref=360,100
signal 3: DAD] €, Sig=210,0 Ref=360,100
gignal 4: DAD1 D, $49e230,16 Ref=360,100

gigoal $: DADL E, 5ig=200,16 Ref=360,100

¢es pod of Roport ***

o

_u_._/Z\_._/\/\_Sm

Ph

o«

Table 1, entry 2
with (R,A)-1

instzument 1 8/21/2011 6:39:05 PH SB

Page 2 0f 2
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Data 7ile C:\KPCHEM\1\BATA\GROUP\SZS59-2.0D

tnjection Date : 7/26/2010 2:21:114 PN Scq. Line : 3
Sazple Hame t location ¢ Vial 2
Acq. Qporater : jtn ny: 1
Acq. Instrument : Instruzant 1 a3 Volumg : 5 ¢}

Different In) Voluza froz Sequance 3 Actueal Ing Volumg : 1 pl
Acq. Method 1 C:\BPCBEN\] \HETHODS\ADH~0240.M

Last chenged : 871172009 4333329 PN by 53

Analysts Method :© C:\HPCHEMA1\MLTHODS\OJH-0060.M

Last changed t 872172011 6:36:52 M by SH

Instruzent 1 9/21/2011 6:37:48 PM 53 Page ) of 2

ted af
BT E s s i (o
&
8
A
_ ) n hJ
0 -
8!
I 00 A 2 A J
AV
3084
2004
100
BT, ST R O EEAT 3 2 2 J
ALY ]
1284
100 4
al
=
sl
9 v == —m—— —_——
. : - : —
R 1R N e S # |
Al
u-
8.
18-
109+
“l
C : — ——
BT YRR} 3 P A » s

Data Pile Ci\HPCHEM\I\DATA\GROUP\S2553-2.D

Rroa fercent Report

Sorted By s Signal
Malciplier ' 1.8000
Diluticn s 1.0000

Use Multiplior & Dilution Factor with I5TDa

Signa} It DADY A, S1g=254,4 Rof=360,100

Peak RetTize Type Width Arca KBoight Azea

t  [(sin]) | {=in} {ary*a) {8AU} , | |
owwe| jonon [} ]

1 no.am.g 0.4304 5290.39473 105.70091 94,7646
2 26,121 mp 0.4531 292.20045 7.91085 5.2354

Totals ¢ $502.88318 193,61157
Results ebtatned with enhanced intcgrator!

Signal 2: DAD B, Sig=254,16 Rol~360,100
Signal 31 DADL €, 519=210,8 Rc?=360,100
Signal 4: DAD1 D, S5ig-230,16 Rof=360,100

8ignal 51 DADl E, Sig~200,16 Ref~360,300

e+¢ End of Woport *v°

Ph. Me
Ph

Table 1, entry 2
with {S,8)-1

Instrunent § 8/21/2011 §:37:45 PR QU

vage 2 of 2
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Cata File o_lzaﬂaw-rgd’,gdﬁuuuuuﬁ.e

Injection Date : 7/6/2010 9:39:0) PM

Sazplc Naze :

Acq. Opocator : jem

Acq, Inotrucent : Inatrunent 1

Differont Inj Volune fros Sequence ! Agtusl
Acg. Mathod ' C:z \KPCKEM\1\METHODS \ADH-0130.8
Last changed t 57872009 8:39:2% MM by M
Analysis Hethod : C: ﬁqﬂgug‘?gwua.x
Last changed ¢ /312010 5:40:16 PX w«

_US/Z\:/\/\m-

Ph

0
NN NOTBS
Table 1, entry 3
with (R, R)-1

% 1Y 4 tnnﬂl uﬁan
mw,

oB_ B, 509334, ..nxgg

_-33usssl

1t 7"[

-mss%
0
%

r ) ——— T e T,

» . " _ 5L

sus &' .zassi l
. %?

y r%

,/’*i;

—_— .ﬂ""-lin\l\ o =u= .c!:_lnl‘il. s -l.”lqlllcld. v H
] " 13 ]
e D O 20 TR . AT THBUPLES S : - ! m
5 |
-, h" X
3\ s _
!
% .
1 -] :
N /i —
; :
QILpg_.gﬁle . —
PTE
oo \.\
pol
al
8-
s-
0" T T = ——— ; i
I 2 9 % 1 18 v
Instrueent 1 77772010 6:50:26 P jtu Page ) of 3

Dats File C1\HPCHEM\I\DATA\GROUP\SZS53-1.0

Arod Percent Repoct

Sorted Dy 3 Signal
Multiplier 3 1.0000
Dilution ] 1.0000

Uso Multiplicr & Dilution Factor with ISTDs

Signal 1: DRD1 A, Si9=254,4 Ref=360,100

Peak RetTime Typs Width Ared Height Area

" _a:._ [ain]  [=AU°s} =AU 1
o e v t t 1 '

3 nn.nua =~ o 3194 826,10608 ¢€3.11390  5.2360

2 13.2371 0.3614 1.49513%¢4 689,46777 94,7640
Totals @ 1.8777%¢¢  732.56160

Results obtalned with enhanced integrator!
Signal 2: DADL B, 5i¢=254,16 Ref=360,100

Peak Ret¥lme Type Width Arca Height Area
] _B—_: (nin]  [oAU°3) [=nu} t

o ' '
1 oiai17 760.72035 40,6115  4.9581

1 12, aum x:
2 13247 ™ 0.3619 1.45822¢4  €71.61914 95.0419
Totals 1.5342%4  712.2993)

Repults obtained with cphanced Lategrator!
Signal J: DADL €, Sig=210.2 Ref-360,100

Peak Retlime Type $idth Azos Boight Area
v (=in) .n»-: [0 A} ] {eAU)} | \J
mm——y t=—=1 1
1 12.626 ¢ 0.3151 -ouo 24500 67.20162  5.2265
2 13.246 ¥4 0.3765 2.99244ed  1324.67798 94,7735

Totals ¢ 3.15746e4  1411.95559
Rosults obtained with cnhanced integrasor!

Signal 4: DADLl D, Sig=2)0,16 Ref=360,100

Peak RerTize Type Nidth Azea Height Area

s [sin] (2in}  IzAU*s) {=AU} ) \
— 1===ct ! 1 '

1 12.625 1™ 0.3140 653.30212 3¢,50416 5.07%)

2 13267 0.3622 1.2217804  562.17¢19  94.9243
Totals @ 1.26711e4  596.75835

fAesults obtaised with enhanced integrator!
Signal $: DADI E, S3g=280,16 Ref=360,100

fodk RetTime Type #Hidth Azea Height Areca
[ \ [ain) ' ' [LI8)] . [=Ru*s] . (=AV) | 1
1 12.625 ™ 0.3173 142. e-naa 7.5165% 5.1160

0.3636 2653.6557¢ 121.63616 954.9640
2796.73763 129.1527

2 13204
Totals &

Instrument 1 7/7/2010 6:58:26 PH Jio

S5-39

Poge 2 0f )




Data Tile C:\HPCHEM\I\DATA\GROUP\SZ553-2.D

Injection Dato : 7/6/2010 10:10:19 PM
Sazple Hane H

Acq. Operator ¢ 1t

Acq. Instruzcnt i1 Instrument 1
pifferent Inj Vvolume (ron Seguence !
Acq. Nethod
+ 5/8/2009 8:19:29 AH by ™

s 7/7/2010 5:14:46 P by jta

Actual
1 C:\HPCHEM\L\METHODS\ADH=0130.M

¢ C:\HPCHEN\2\NETHODS\AD~00530.M

Et

Table 1, entry 3
with (S, 8)-1

OTBS

_\liﬂ.—qcmmnbmmmwlrﬂg
oAy =

Y
15

R ———

P
24

@

tnstrument 3 3/7/2010 $:1612¢ PN jea

fage 1 of 3

Dats File C:\BPCHEM\1\DATA\GROUP\S2553-2.D

Area Percent Report

Sorted By H
Moltiplicr H
Dilution H 1.6000

Uso Multiplier & Diluticn Factor with ISIDe

Sigual 1: DADY A, §3¢=254,4 Rof~360,100

Peak RerTire Type Width Area eight Axca
N . [=dn) . (min} ' {=AU*g) ' [=AV) 1
- ——— —
1 12,614 8V ) 0.3161 1.04088c4  509.94598 95,9825
2 1332w 0.3103 435.56693 20.6J03%9 4.0165
Totals : 1.00444e¢  530.57637
Results obtained with enhanced integrator!
Signsl 2: DAD) B, Sig=254,16 Rof~360,100
Peak RetTims Type Wicth Azxea Eeight Acea
4 (min] ' [min) ) toAyes) [=n0) ' )
D | ———a) ]
1 12.614 v 0.3161 3.01299e4  496.34854 95.9057
2 133w 0.3141 423.65262 20.00257 4.0)4)
Totals @ 1.0553%¢4  516.43111
Rosults obtained with enhanced integrator!
Signal 3: OADL C, Sigw210,8 Retf~360,100
Peak RetTize Type Wideh Ares Beight Acca
[} ' I=in) ' [nta) : (=RU*s) ) {rR) ]
- Lt ] ]
1 12.614 8V 0.3222 2.00797e¢4 1005.61359 95.8138
2 R 0.3149 912.25574  42.76027 4.10862
Totals @ 2.17919c4 1048.37385

Results cbtained with enhasced integrator!
Sigoal 4: DADL D, Sig=230,16 Ref=360,100

Peak RetTime Type Width Azea Helght Arao

» , [ain} . ) (min) . (mAll*s} (0] . ]

1 12.614 BV ) e.u—um.uau_;wnauw. :h.gau.;. 93,9681

2 13,336 VB 0.30880 355.00001 16.70893 (.031%
Totals @ 98806.98040 ¢31.21672

Rasults obtained with enhanced integrater!
Signal S5t DAD1 E, S1g=260,16 Ref«350, 160

Peak RetTice Type Width Azea Hoight Arca
2 [=tn) (rin]  [=AU®s) {=R0} . )

—
0.3145 18317888  89.62212 96.193%

jecea)

1

1 12.61% 88
2 338 e 0.297¢  72.47832 3.62323  3.8062
Totals : 1904.23321  93.24535

tostrunent 1 7/7/72010 $:16:2¢4 PH jta
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Data File C:\HPCHEM\1\DATA\GROUP\S2550-1.D

fajecticn Date " 77612010 7:54:5) oM
Acq. Operarer n unl

S0q. tiga = )

Locaticn ¢ Vial 45
Iny: 1

Inj voluze t 5 ul

Acq. Inst

Different Inj <ou§ from »na_ounn !

Acq. Mothod : C:\BPCHEM\1\METHODS\ADH~1030.M
Last changed s 472172010 11:34:12 AM by itz

Analysts Mechod ¢ hndmvngngzo.uw-aoau X

Last changed t 8/21/2011 6:47:13 £X by 8N

Actual Inj Voluma s 1 ul

TR _ﬂmm _.R afrer -Bn&_ﬁr

.usssd b

T
17

L
18

Instrunent 1 6/21/2011 6:49:02 M SV

o »  0n M

Page 1 of 2

Data Flle Ct\KPCHEM\I\DATA\GROUP\82550-1.D

Area Parccnt Report

Sorted By H 81gnal
Nultfpllier " 1.0000
Dilution 1.0000

Use Multiplicr ¢ en-:n—oa ractor with ISTDs

Signal 1: DADL A, 8Sig~254,4 Ref=360,100
Peak RetTiee Type Width Area Height Area

3 . {ain] . (atn) . I=AUes] . lern) 1 .
2 1 mE e Gl s s
Totals ¢ 1.19005e4  425.31530
Rasulzs oX d with enh d integrator!

Signal 2: DAD1 B, Sig-254,16 Ref=360,100
Signal 33 OADY C, S19°210,8 Ret=160,100
Signel 41 OAD1 D, S1g*230,16 Rof~360,100

Signal $: DADI £, 3192080,16 Ref«360,100

se¢ Ead of Roport ***

Ph E
Table 1, m”BOZm

with (R,A)-1

Instzument 1 8/21/2011 6:49:02 PR 8N

Page 2 of 2

S-41




Data File C:\HPCNEM\1\DATA\GROUP\SZ540-2.D Data File C:\HECHEM\I\DATA\GROUP\52550-2.D

Injection Date : 7/6/2010 0:26:10 P¥ goq. Line : 4 Ares Percent Report
Saxple Nans 3 Locaticn : Vial (6

Acq. Opezater : jen ing ¢ 1

Acq. Instrument : Instrusent ) iny Volumg ¢ S ul Sorted By : Signal
pDiffasont In) Voluze from Sequence ! Actual Ind Voluae : 1 ul Multiplier : 1.0000

Acq. Mathod 2 C3\BPCHEM\] \HETXOOS\ADH~1030. 8 Dilution H 1.0000

135t changsd s 472172010 31:34:12 AX Dy Iitn Use Multiplice & Diduticn Foctor with 1Sths

Analyois Method : C; \HPCHEM\1\METHODS\OJE-0060.H
Last changed : 8/21/2011 6346116 PH by SN

(modified a(s! o3 . e Signal L: DADL A, Sig=254,4 Ref-360,100
1A, 3gaSi 4 Refs350,500

LY Peak RatTice Type Wideh Ared Height AzQd
J #  (min) [aina}  (=AU*s) {=h0) 1
304 wwew| |om=—} 1 [] ] 1
2004 1 17.301 B8 0.3987 86083,53623 334.72333 94.0779
150 3 2 18.653 BP  0,4140 546.61829 19.03062 S.9221
ﬂs-
80 ] Totals 1 9230.15442 353.8139%
°
18 2 2 Results obtained with enhanced integrator!
Signal 2: DADL B, Sige=254,16 Rcf«J50,100
Signal J: DADL C, Sige210,8 Ref«360,100
Signa} &: DADY D, Sige=230,16 Ref=360,100
3" 1 ES 2 \J Signol $: DADY E, 8ig-280,16 Rof=360, 100
see End of Roport °**
" ) 2 2 o
0
3312
Ph
7 ] 1
TvI00 B RTINS . = A —m Table 1, entry 4 o
LYTR Me
o] with (S,8)-1
-
al
s.
'] ——
ISR S 7 f 19 o 3 i

Instruzent 1 8/21/72011 6:47:12 PN SU Page } of 2 Inscruzent 1 0/2172012 6:47:12 P Su Page 2 0f 2

S-42




$27871ad101 Vial 20 Methed: AD-H 10% MeOH

CCP2185.tmp.DAT - HP1100 DAD Signal A

24
22

?
i T 8
10 18 20 25 30 35 40 45
 index | Name Stat] Time | End | RT Offset| Quaniity | Hogms! ;Area| Area
[Min] | [Min] | [Min] [Min] | [% Area} | [pV] | [pV.Min] (%]
1| UNKNOWN]| 41.84 | 43.03 | 46.58 000| ©626] 2283] 416.8| 95.246
UNKNOWN| 46.568 | 47.61 | 49.99 0.00 475] 143] 208| 4.754
Total 100.00 | 242.5| 437.6 | 100.000
O

Ph.

Ph

NJJ\/\/B

W\/\N§ >

Table 1, entry 5
with (R,R)-1

5-43



827872a2d100 Vial 21 Method: AD-H 10% MeOH

CCP2184.tmp.DAT - HP1100 DAD Signal A

mAU

0 5 10 15 20 25 30 35 40 45 50
Min

Index &me Start ] Time End -RT Offsot’ ,Quang Heght Areg’{ _.Area
[Min] | {Min]}] [Min} Min) | (% Asea)}  [uV] ] {uV.Min] (%} |
1 UNKNOWN] 43.02 | 44.15] 45.65 0.00 5.45 8.9 11.3 5.449

UNKNOWN] 45.85 | 46.98 | 50.53 0.00 94.65] 109.7] 1853 | 94.551
Total 100.00] 118.8) 206.8 | 100.000
0
Ph\ll\l Et
Ph N
=

Table 1, entry 5
with (§,5)-1

S-44

55




pata File C:\HPCREM\1\DATA\GROUP\3Z566-15.D

injoction Date
Sasple Naxzo

Acqg. Oporator
Acg. Insteu=ont

piffarent Inj Volumoe frca Soquence !

Analysis Nethod
Last changed

3 /2672010 0:26:12 PH Saq. Line ¢ 2

H tecation : Vial 9%

s JTH iay ¢ 1

: Jnstru=ont 1 Iny Volume ¢ 15 gl
Actual Inj Volume : 1 pl

s Cs\HPCHEHA I \NETHODS\AD-05-60.H
s 1272372004 8:14:11 AM by GROUP
C: \HPCHEM\ 1 \METHODS\0J-00590. 4
s 871972031 11:43:55 AM by uB

{oodift

after loading)

Cata File C:\APCHEM\I\DATA\GROUP\SZ366~15.D

Aroa Percont Roport

Sorted By ]
Huleiplicr H
Dtlucion : 1.0000

Use Multiplier & Dllution Factor with J8TDa

Signal 1: DAD]1 A, Sig=250,10 Rof=360,100

BADT A Sig258,10 Rota3t0. 160 IGROUASISEE- 1!
Parey) oy Peak RetTime Typo Width Areo Hoight Azea
; \ H c«w ¢ (ain) Imfn]  (sAU*9) 12AU) \
404 =t (P | ' -t 1 ]
30- - .mv.w 1 55.841 MF  1.5247 1023.34711 11,1863 15.7059
0. W\ 2 59.181 MM 1.6700 5459.30371  54.468517 94.2141
104 T Totals : 6482.65082  65.67149
- o i } —
re T e pors Resulta obtainod with enhanced intageatort
Signal 2: DAD] B, Sig=254,10 Ref«360,100
Sigaal 3: DAD] C, Sig=210,10 Ref=360,100
. Signal 4: DADY D, 81g=230,10 Ref360,100
a2 e Bignal 5: OADL B, Sig+280,10 Ref-1360,100
ses End of Rupost **°
e % 5 &« o .L..g O
o _____ 4 . Y -
- .“E.v.ﬂa.armuﬂh_ﬂw@gdg
) Ph_ \=/\/\m~
N :
Ph PR
CN
I ) "o % ) . ot . Table 1, entry 6
DT £ 57210 380,100 (GROGAIZE68-18 0) E_
e with (R,A)-1
}
@ _ " ' .. _o% -y ene
instruvent 1 872172011 £:47:40 PM NB Page 1 ot 2 Iastruoent 1 0/2172011 6:37:40 2 1D

RPN SO

Page 2 of 2

S-45




Data File C:\HPCHEM\1\DATA\GROUP\S3Z566~25.0

Injection Date 3 7/26/2010 9:47:2¢8 PN Soq. Line ¢ 3
Sasple Namo 2 tocatlon : vial 92
Acg. Operetor 3 JIH Iny ¢+ 1
Acq. Inotrunont : Instruzeat 1 tnj Voluze : 15 pl
piftarant Inj Volumo frem Soquence ¢ Actual Inj Volymo : 1 ul
Acq. Mathod 3 Co\IIPCHEM\ 1 \HETHODSAD~05~80.8

tast chazged T 12/23/2004 8:14:11 AN by GROUP

Analysis Mothod : Ci\HPCHEM\)\HETHODS\OJ-00530.9

Laat changed  : 872172011 6:47:52 eX by B
| T OADYAEgea3es0 ResSE 100 -
YR
I 0]
;
: - w
! 40 %
T 20 * &
o . /l\\'//..

1 . ‘ ) g L ”1
R v o o T R e |
oAU
° & T @ & LA LA
Inatrument 1 §/2172011 §:48:18 FX ND Page 1 of 2

Data Fllo C:\HPCHEN\

I\DATA\GROUP\S2566-25.D

Arca Porcent Repost

Sortod By
Rultiplior
Dijution

Use Multiplier 4 D

Signal 1: DADI A,

Peak RetTime Type
’ Imia)

: Signal
3 1.0000
4 1.6000
ilutien Factor with [STD3

§19~250,10 RuE=360,100

Hidth Acaa
[afn)  [nAU*a]

Hoighe Area
(VAT ]

-mae] t==== ! ) 1 1
1 S4.050 BY 1.2603 9117.47656 105.08060 04.8560
2 57.3¢6 VB 1.8073 1627.16858 17.48224 15.1430
Totals @ 1.074360%  122.5620%

Rasults ebtalned with enhancad integrazor!

Signal 2: DADL O,
Signol 1 DADI €,
Signal 4: DAOl O,

S$ignal 5: DADL E,

$1q=254,10 Rof~350,100

$19+210,10 Ref«360,100

$19=230,10 Rot=360,100

$§g+2080,10 Ro(=360,100

*+> £nd of Raport ***

o)

.u_fz Et

)
Ph
CN

Table 1, entry 6
with (S,5)-1

tnstzumant 1 0/21/2011 6140:19 P 0B

e te—— -

S—46
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Data File C:\HPCHEEM\1\DATA\GROUP\SZ58341AD.D

Seq. Line ¢ 2
tocation : Vial 1l

Iny : 1

in) Volume 1 S pl

Actual In} Volu=e z 1 ul

Injection Data @ 3/8/2020 7:)d:41 PM

DLEE 1n) Voluze froa S 1

t C:\HPCHEM\I\METHODS\ADH-0360.H
Last : 7/20/2009 9:10:15 AN by ST
Analysis Method : C:\HPCHEN\}\METHODS\OJH-G060.M
s 872172011 6:56:06 PM by SN

133t changed

|

-

T T
2 2 s
AU 1
150 o
100 <
0+
° -
? 9. ) 2 n ™y
= GAD1E, 5gv2a,08 i )
AU J
8.
s.
10
o Y T~ v T
97 1 ® 2 N n P
Instruzent 1 8/2172011 6156:30 PN SN Page 1 of 2

Dota File C:\HPCHEM\!\DATA\GROUP\SZS841AD.D

Area Parcent Report

Sogted By
Multiplier
Dilution

: Signal
: 10009

Use Multiplies & Dilutien Factor with 15703

Signal 1: DADL A,

Paak RetTime Type Width Aroa

# (min)

Sige254,4 Rof=360,100

Holght Area
{ain} {=Ales) I=avl 1 3 ,

2 20.839 BB

Totals :

] I 1
0.4219 412.67188 14.507283 5.4395

0.4934 7173.09209 226.549)8 394.5605
7586.56396 241.05691

Results cbrained with enhanced integratort

Signal 2: DADL B,
8ignal 3: DARL C,
Signal 4: DADL D,

Signal S: DADL E,

81g=254,16 Ref«360, 100
$1g=210,8 Ref~160,100
$1g=230,16 Ref=360,100

81g=200, 16 Ret=360,100

**s End of Roport *°*

o]

ﬂ:;Z\:/\/\a-m:

Ph

y

Table 1, entry 7
with (R,R)-1

Iastrumane 1 8/21/201) 6:56:30 PH SN

Page 2 0f 2
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Data File C:\HPCHEMMI\DATA\GROUP\SZS842AD.D

Injeckion Date : 8/6/2010 8:35:5) eH
Sample Nama ]

Acq. Operator t jem

Acq. lnstruzeat : Instrument 1
Different In) Volude frea Sequence |
Acq. Mothod t C:\UPCHEM\1\METHCDS\ADR-03E0. 1
Last changed t 1/20/2009 $:10:15 aM by S2
Analyais Method : Ci \HRCMEM\1\KETHCDS\OJR-0060.H
Ltast chonged : 8/21/2011 6:56:32 PM by SH

Seq. Line :
Location :

Iny 2

In) Voluna :
Actual Ind Volumo @

vial 2
1

S
1ul

s

% a

A

p.

Y T SR R SRS TP S BT

tnatrument ) $/2172011 6:57:10 ¢ &X

Page 1 of 2

Data File C:\RPCKEN\}\DATA\GROUP\SISB42RD.D

Area Percont Roport

8Sorted By H
Multiplier H 1.0000
Dilutien ] 1.8000

Use Multiplier $ Dilution Factor with 1sts

Signal

Signal 1: DAD] A, $1g=254,4 Raf=1360,100

Peak RetTime Type WNWidth Area Height Area
¥ Imin) (min]  (mAD*a} () L
b | g | ' | ]
1 19.113 BB o..uoe.nn.e. 99219 297.5267) 95.2334
Z 20.1%8 @B 0.4458 432.49255 14.10299  4.7666
Totals @ $073.4847¢ J11.62960

Resulto cbtained with cnhanced intogrator!
Signal 2: DADI B, Sig=254,16 Raf=3&0,100

+ Signal 3: DADL €, 81g=210,8 Raf=360,100
S8ignol 4: DAD1 D, Sige230,16 Ref=260,100

Signal 5: DAD]1 B, Sig~280,16 Ref=3£0,100

¢+ End of Report °°°

Ph. n-Bu
Ph

Table 1, entry 7
with (S,5)-1

Instruncnt 1 872172011 6€:87:10 PM SH

fage 2 of 2

548




Baca File Cr\HPCHEM\I\DATA\GROUP\S2631~-1.D

Injectiea Date : 30/172010 12:30:55 AX
Sample Hame H

Acq. Cparator : JTH

Acq. Instrument : Instrument 1
Mifferent Ind Volume from Sequenco !
Acq. Mathod : C:\HPCHEEW\1\NETHODS\ADR-0380.1
Last chonged 1 9/30/2010 10:46:00 PM by JIH
Analysig Method : C:\HPCHEM\1\METHODS\OJH-0060.0
Last changed : 872172011 6:57:12 PX by 5

Seq. Line : I
Location : Vial 3

Inj 1 1

Iny volume 1 5 pl

Actual Injy Voluma : 2 pl

. . ..o . . 1 .
——"d:ois, ) 5 b-l.l].ﬂulﬂllll[-lnﬂ
ISC.
al
sl
u-
[} R
s - ; X Qs ; s o
BT S AR A ST00 RO TE - £ —t
[ TR
g-
nl
El
100 <
G rL
-] e

|

Instrument | 9/21/2011 6:38:08 FPM 8H

Page 1 of 2

Data File C:\HPCHEM\1\DATA\GROUP\SZ621-1.D

Boxted By : Signal
Multiplier : 1.0000
dllueion H 1.0000

Uso Kultipller & Dilution Foctor with ISTDa

Signal 1: DADL A, Sig=254,4 Rel=360,100

Peak RetTioe Typa Width Aroa Beight Areca
? (min) (ain]  (cAes) {=rD) t

L— jonaay ) 1 1 1
1 $56.665 BP 0.9421 594.51666 d.a»mnu. 5.9015
94.00584 94.0185

2 6s.)2mB 1.2129 9344.8027)
Totals : 9939.31940 102.31498
Results obtained with enhanced integrator!
Signal 2: DADL B, 81g~254,16 Ref»160,100

Signal 3: DAD1 C, $1g=210,8 Rel«60,100
Signal 4: DAD1 D, Sig=230,16 Ref=360,100

Signal S: DAD1 E, $1g=-290,1¢€ Reg=360,100

¢*+ End of Report ***

o)

Ph. L~~~
N . Ph

Ph

Table 1, entry 8
with (R,A)-1

OMe

Instrument 1 0/21/2011 6:58:00 PM 8¥

Page 2 of 2
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Data File C:\HPCHEM\}\DATA\GROUP\SZ631-2.D

injecticn Date ¢ 9/30/2010 11:09:37 M Seq. Line : 2

Serple Hace : Locatton : Vial 2
Acq. ovonunon s JTH iny z 1
feq. 3 nin 1 In) Voluza = 5 pl
P-nn@qnan i) Vol A 1 1a) Vol T
Acq. Maothod H n“’aag-gg&u.o ]

Last changed s 9/30/2010 10:46100 P4 by JT®
Rnalysis Method : C:\HPCHEM\1\NETHGDS\OJN-0060.%
Last changed : 072172011 6:58:09 P by 8N
n igd afterx uo-nn=h~|
;g_sg.
AU
gl
150
1004 -
5 8
w 3
- = L] L) L g d'ﬂlll'l
-7} (] 1} R____oi
ast.

k-

200

e

00

50
II%%HE“HQ_W!! S Su.Bl [ %] [ ] ars 0 i}

oy

]

40

2
Le—— = ]
29 = 818 ] a3 s (513 n sresy
Instrument 1 072172011 6:58:30 o1 S Page 1 of 2

Data File C:\HPCHEM\1\DATA\CROUP\S2631-2.D

Area Parcent Repore

Sorted By H Signal
Maltiplier 3 1.0800
Dilutien 1.0000

Use Hultiplier & O—ucn»g Factezr with ISTDs

Signal 1t DADY A, Sig=254,4 Ref=360,100

Peak RetTime Type Wideh Area Height Azas
[ . {min] . : [nia)  [=AU*0) 1A . ‘o
1 56.200 B9 1.2502 1.9988%ce  232.30559 94,0807
2 65.237 PB 1.1199 1262.33008 13.30977 5.949)
Totals : 2.12193a4  245.69536

Resulta ahtained with enhanced integrator!
Signal 2: DADl B, S5ige284,16 Rof=360,100

Signat 3: DAD1 €, Sig~210,8 Raf=360,100
Sigmal 4: DAD1 D, 51ig=230,16 Re(=-360,100

S8ignal 5: DAD? E, Sig=280,16 Ref=360,100

¢*° End of Report *°°

Table 1, entry 8
with (5,5)-1

Instrument 1 8/21/2013 6:158:38 PM sH

OMe

Page 2 of 2
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Data File C:\APCHEM\I\DATA\GROUP\SZSE44-1.0

Injoction Date : 12/9/2010 7:13:52 ™ %eq. Line 3 7
uu.uvno Hazo 1 Locaticn : Vial 61
. Operator 1 JIM ny @ 1
w Instcumsnt 3 Instrument 3} Iny Voluze : 5 91
dDLfforent In) Volume from Segquence ! Actual Iaj Velume : 1 bl

Acq. Method “nnﬁgnﬂﬂ.—ﬁoagn‘ou.o.:
Last changed t 671672009 1:35:44 PM by 5B

Analysls Hethod : C:\BECHEM\1\METE0DS\OJR~0D60.4
s 872172011 6:50:40 ; U% s

1531
1oa 3
%4 1

I T S Y
Tc.ﬂgsgsafﬂﬂﬂn’

A
i

h !
T O R RSO Er PR T - 1t — 2 J

mAY ]

g o

g p

150

100 1

8 e

] 3

T SR A WS RSP RBRE 2 . —I° A £

oAt

8 o

s E

8 e

8 o

01

° T —

| 5 1 A 1 1 —»

Instzuzcat ) 0/2172011 6:59:42 PH SN Page L of 2

Data Pila C:\BPCHEK\I\DATA\GROUP\ST644-1.D

Rrea Porcoat Repoert

Sorted By H] Signal
Hultiplior “ 1.6000
Diluticn 1.0000

Use Multiplice & 055.—8 Pactor with ISTDs

Signal 1: DADL A, 8i9=254,4 Raf=350,100

Peak RetTize Type WHidth Aced Hoight Azea
1 =) N . [atn]  (=AU*s) teaAy) ]
P ———- ' "
1 15.036 8B 0. uoun 4. —.__wue Wwoz-.:. 8.8374
2 17,916 88 0.4318 9430.27286 2339.75735 91.1626

Totals : 1.03435¢5  378.23879%

Results odtained with enhonced integrator:
Signal 2: DAD1 B, S$19=254,16 Ref=160,1C0

Signal 3: DAD]1 C, 319-210,8 Ref=360,100
Signal 4: DAD1 D, 819-220,16 Ref=360,100

S8ignal 5: DADL E, S19~280,16 Reg=360,100

*¢* End of Report *°**

o]

Ph. I ~_-8u

Ph
Table 1, entry w/ﬁ

Ph
with (R,R)-1

Instruzent 1 872172011 6:59:42 P SN

Page 2 of 2
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Data Filo C:\NPCHEM\1\DATA\GROUP\S2644-2.D

Injeccion Date 1 12/9/2010 0:01:09 fH Seq, Line 1 8

Sazple Name ] Location : Vial 62
hcq. Operatar 1 JMM In) : 1
Acq. Instrument : Iastrument i inj Volume : 5 pl

Diffezenr Inj Voluse from Scquence !

Acq. Hotkod 1 C: \HPCHEM\I\KETHODS\ADH=-0340.1
t 6/18/2009 2:35:44 PM by S2

Analysis Hothed | C:\NPCHEM\!\METMODS\OJH-0060.%¢
T 8/2172011 6:53:44 PH by Su
 (zodiffed after loading)

BS?ﬂlﬁzﬁﬂBﬂNﬂMﬁﬂﬁths

mAU
sl
200
10- m.
[ - I
L) ‘-“ L ¥ T
T B SRR ORI EE) W . 2
mAU
300
20
0
150
00
d T —
< T T 0 —— T
T R R R 2 - —
mAU'
gl
e
= o
LS
20 - |
2 -
Inetrumont 3 8/21/2013 7100:27 pn s¥ Page 1 of 2

Data File C:\BPCHEM\)\DATA\GROUP\32644+2.D

Area Parceont Report

Sorted Dy H Signal
Hultiplier u 1.0000
Dilution 1.0000

Use Multiplier § o»«cﬂnon Factor with 187Ds

Signal 1: DADL A, 8ig=254,4 Ref=350,100

Poak RetZime Type Width Area Relght Atod
¢ [min) | . [mia) . [=RU"s} | (zAvU) | )
n. 18,734 B ' o.uqua.-uun.euqnm 353.19318  91.3477
2 17.946 8B 0.3938 B13.83118 J1.25548 0.63523
Totals @ 9405.90033  )84.44666

Results obtained with enhanced integrator!
Signal 2: DADL B, §ig=254,16 Ref=360,100

Signal J: DAD1.C, Sig=210.8 Ref=360,100
S1g9nal 4: DAD] D, $ig=2]0,16 Rof=360, 100

Signal S: DADY E, 51g-200,16 Refw3§0,100

s** End of Report °**

0]
Ph. N ~Bu

Ph
Table 1, entry 9

with (5,5)-1

Ph

Inscrument 1 0/21/2011 7:00:27 PH SB

Pago 2 of 2
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Data File C:\HPCHEM\1\DATA\GROUP\S2732AS.D

Injoction Date : 5/30/2011 0:46:11 PH 8eq. line :
sampla Name : Location ¢
Acq. Opagator : JIM in] @
Acq. lnotrumant : Instruxent 3 In3 Voluze :

piffozent Inj Voluzo from Scquence |
Acq. Method ¢ C:\HPCHEM\1\METHODS\ASN-0240.4
Lot changed : 971772008 10:57140 AM by XC
Analysis Mathed “ C2 \WPCHEN\ 1 \METKCDS\OJH~0060.X
Laat changed : 872172011 7:00:29 PH by 80

¢
c:- 1

uF—

Actual Ing Voluma ¢ 2 wl

.ﬁv.?i%%

L)
128
104
134
54
23
. ¥ 3 1J 3 J 3J 23
7Y 1 2 23 2 2
e e e S
AU
54
10
5+
° A ¥
n a4
| T a nJ
]
g-
§|
150
100+ g
0] R
°n“ K 1) T
.o D 24 S - B
¢
AL ]
300 4
g-
100 4
0 T —— T R G e
Lnu.ou.v 8 _ue A B, 24 |
mAY
sv
8:
8-
sn
ﬂ ¥ T A ¥ ¥ T
) 2 2 2] 2 2 o
tnotruzent 1 0/23/2011 7:01:30 PM SN fage 1 of 2

Data Filo C:\HPCARM\I\DATA\GROUP\SZ7S2AS.D

Area Percent Report

Sorted By ¥ signal
Multiplier . 1.0000
bDilution 1.0000

Use Hultiplier & u:_.ﬁos Factor with ISTDs
Signal 1: DAD1 A, 8:g=254,4 Ref=360,100

Signal 2: DAD1 B, 51g=254,16 Ref=360,100

Peak RotTice Type Width Azcs Reight

Area

1 sin) {ein) . {=AU*s} ) (=A0) ] [ |
T e e 0.0885  6.42841  1.00534 1000000
Totals : 6.424841 1.0059¢
fesults ocdtained with enhanced integrator!

Signal 3: DADI C, Sig=210,8 Rof=360,100
Peak ReeTime Type Wideh Azan Height Rrea
’ (=in) (rakn) (anges} [mAU) 1

—— [ Etad | ' ]

1 20.957 V@ 0,6202 1.3689104 334.61560 92.9735

2 23.100 pP 0,5470 1049.60107 25.86639 7.0265
Totals : 1.49377e4  360.18199%
Resultn cbteined with anharced integrator!?
Signal 4: DAD1 D, 519=238,16 Refw=3£0,100
Signal 5: DAD) E, Sigw280,16 Ref~360,100

¢¢* End of Report ***
Et
HO
OMe

eq3

Instrument 1 8/21/2011 7:01:30 PM SN

Poge 2 of 2
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Data File C:\BPCHEN\1\UATA\GROUP\SZ?SEAD2.D

Injection Dace : 5/28/2011 12:136:43 PN Seq. Line : 3

Sazple Hame [ Location : Vial J
Acqg. Cparator : JIM Inj: 1
Acq. Inst 3 Inst 1 In} Voluze : S ml
Diffarcnt Inj Voluxzo fr&m Sequence ! Actusl Inj Volums @ 2 ul
Acq. Mgthod 3 €: \YPCHEM\1\METHCDS\ADII~0260.%

Last changed : /1172011 10:30:30 AK by JTM

Analysis Mathod ; C:\UPCHEM\1\METHODS\OJH-0060.M

Last changed s 8/21/2011 7101332 PH by SH
24
T e Aol
ﬂé:
8
0
al
O ?
T ¥ 4 J Y
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mAU ]
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134
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ul
° R ] L )
0 7 1 B n_
I = 2 “at]
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gl
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° = : - r —
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@Al 3
1004
SI
8!
sl
oy
18 W _ ) P P P |
tnstrusent 1 0/21/2011 7:02:44 M SU Page 1 of 2

Baca File C:\HPCKEN\1\DATA\GROUP\SI7S6AD2.D

Area Parcent Report

Sorted By i slgnal
Multiplier [ 1.0000
Dilution ] 1.0000

Use Multipliaor & Dilution Fsctor with ISTDS
S8ignal 1: DADl A, 5ig~254,4 Raf=-360,100
Signal 2: DAD1 D, Sige254,16 Ref=360,100

Signal 3: DAD1 ¢, Sigw210,9 Ref=1£0,100

Poak RetTime Type Hidth Azes Beight Azea
s . {ain) {min) (eAU*s) [=AD) t
——— [ | ' 1 1 ]
1 10.343 VP 0.4695 126304602  39.66729  7.8361
2 19.%921 VB 0.5069 1.48552e¢ 347.936%8 92.1639
Totals : 1.61182e¢  487.60427
Rosults cbtained with cnhanced incegrator!
Signal 4: DAD1 D, S1g=230,16 Ref=360,1C0
Signal $: DAD] E, 819~200,16 Ref«360,100
**+ End of Raport ***
0]
Et
HO
OMe
eq 4

Instrunent 1 8/21/72011 7:02:44 5%

P3ge 2 0L 2

5-54




Cata File C3\HPCHEM\]\DATA\GROUP\SZ6301AD.D

nnuaﬂn—g Date u 10/972010 3:57:09 PN Suq. Line : &

Somple ¥ame Location : Viel 91

Acq. Opeorator n JIN Inj 1 1
M. Instrumant : Instrumoat 1 In) Volume : 38 ul

Diffezent In} Volune from Sequence Actudl 1) Voluma : 1 gl

Acq. Method ¢ Cz\HPCHEH\1\HETKODS\AD~03+60.H
Last changed 3 8718/2010 8:28:57 AM by JTH
Analtysis Method .h C:\HPCIEM\ ] \METHODS\0V-00530 .1
Last chonged T 8/23/201) 6:40:19 PM by N8
(nodified after loading) . -
("] 73.893!&.9.8»%8:6&. J

1
! = e -
M M o ™
w K/
< T Tn— | 3 2 _»
o~
3 3 2N e
Inotrumant 1 $/21/2011 7:05319 ¢ HD Pogo 1 of 2

Data Filo C3\HPCHEM\I\DATA\GROUP\SZ6301AD.0

Aros Porcont Ropolt

Sortod Ry : Signal
Muleiplior - 1.0000
Pllution 1.0000

Use Holriplior & guc:g Factor uwich 1STDs

Signal 1: DAD1 A, 3i¢=250,10 Rof=360, 100

Signal 2: DADS B, Sig=254,10 Ref~350,100

Signal 3: DAD]1 C, 819=210,10 Ref=360,100

fook RotTime Type Width Atoa Height Area
!  imin) (min]  |2AU°s] () 1
o - |ense 1 t ~ _ []
1 208.8518 W4 0.7168 2221.30638 51.65020 94,7216
2 30,718 MM 0.6117 123.78417 2.53177 5.27084

Totals : 2345.0910¢  54.19197
Rosulta obtalaed with cnhanced integratoer!
Signal 4: DADI D, S$g=230,10 Ref=160,100

Signal 5: DAD1 £, Sig=280,10 Raf=350,100

se¢ 2nd of Roport *+*

€qs OMe

tnatrucont 1 $/21/2013 7105519 PR UB

Page 2 of 2
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0ata File C:\HPCHEM\L\DATA\GROUP\SZ6102AD.D

Injaoction Deto 1 10/3/2010 3133148 EH 8uq. Line ¢

Sazple Mamo ] locotion : <:~ 02
Acq. Oporator & JIM tay ¢+ 1
Acq. lastrumeat : lnatrusent 1 Ing Volune s 19 nl
pifforent Inj Voluse frod Sequance ! Aczual Iny Volwwe : 10 pl

Acq. Nethod : C:\HFCHD\I\KETHODS\AD-03-40.K
! Last changed  : 2/18/2007 7139136 PM by GROUP
Analysis Xozhod : C:\HPCHEM\I\HETIIODS\OJ-00530.M
~ Last changed ¢ 8/21/201)1 7105322 ¥X by NB
|moditied aftor _ouasnv.. e -
T T GADY A, Sige 310,10 Rat=360,100 (0!

|
% lm_

fnatrusent 1 6/21/2011 7:07:21 P 8D Page I of 2

o

Rata File C:\HPCHEMVINDATANGROUP\SZ6302AD.D

Areo Pazcent Roport

Sorted By s Signal
Nultiplier ¢ 1.0000
Dilution 1.0000

Use Multiplior & upwaﬂ—oa Factor with !STD»
Signol 13 DADL A, 819=250,10 Retf«160,100
Signal 2: DAD! B, Sig=254,10 Raf~360,100

Signral 3: DADY C, 319«210,10 Ref=360,100

Poak RotTine Typo MWideh Ared Height Areca
¢ |aln) Instn)  (=AD*s] (=AD) %
——— — o= - — .

) 0.7733 342.46872  7,38120  5.8067

1 20.597 M4
2 J30.666 88 0.7313 5787,55469 122.46320 94.410)
Totals ¢ 6130.02341 129.84948

Rasults obtained with eakanced integrator!
Slgnnl 4: DADY D, S4¢=230,10 Rof=360,100

8ignal 5: DADL B, S519=280,10 Ref=360,100

el
w0
*s* End of Roport *°*°* Qf
0
™ 5@
Opposite OMe
enantiomer from that
shown in
eq5
Instrumont 1 672172011 7:07:21 M N Page 2 of 2
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Data File Ci\HPCHEM\1\DATA\GNOUP\S2565-1.D

Injecticn Pate : 772272010 2:05:48 P Seq, Line : 2
Location : Vial )

t i ) 3
Acq. 1 21 1 In} eon.uo" $ ut
tifferent Inj Voluze froo Scquence ! Actual Inj) Volume : t o}
Acq. Hathod 1 Ci\HPCHEM\) \METHODS\ADI=0130. 4

Laat changed t $/0/2009 9:39:129 AM by ™

Anslysis ¥eothod : C:\HPCUEH\1\METHODS\OJK~0060.M

Last changed s 872172018 7:02:48 PM by 88
—ﬁmmmm& after -onnpsn"
32._ 3
Ko. -
2004
10+
o) 8
04 =
L] = S r—— Y T ﬂ
. 2 1D 34
DAD! 1.0y
oAl |
2904
204
-sl
100
8-
w Il )
G, Siedine
oAl
600
a.
4004
3004
an
-a-
= - - =
1 M
AU |
2004
150+
100
s.
Illo.no " 2, Y 1
SR gl.ﬂiﬁgﬂmﬂms -
mAL
sl
404
=0
204
194
) n 2 ) 18 o
Instruzent 3} 8/21/2011 7:15:10 PH SN Paga § of 2

Dato File C:\NPCHEM\1\DATA\GROUP\82565-1.D

Arad Parcent Report

Sorted By 3 Signald
Hultiplier u 1.0000
Dilution 1.0000

Usc tultiplier & c».—cn»aa Factor with 15T0s

Signal 13 DADL A, Sige254,d4 Rof~360,100

Peak RetTime Type Hicth Aren Height Area

v fate] fain) (=AUSS)  (nAU) b
-~ ' ) i

ez rr  0.2075 503.00266  25.97178 66146

2 12.814 VB 0.3201 7101.46631 1342.207%% 93.)054
Totals 1 7604.46056 369.18533

Results obtained with enhanced integratort
Signal 2: DADL B, Sig=254,16 Ref~3€0,100

Signal 3: DADL C, Sig=210,9 Ref~350,100
Signal ¢: DAD1 D, Sig=230,16 Ref-360,100

Signal 5: DAD1 E, S1g=280,16 Reof=360,100

4se End of Report **°

eq 6
with (R,A)-1

Inatruzeat 1 €/21/2011 7:15:10 PM SU

Page 2 of 2
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Data File C:\APCHEM\)I\DRTA\GROUP\SIS65-2.D

1njoction Date 1 7/22/2010 2:37:02 ™

Sarpla Haze 3

Aeqg. Operator :z jta

Acq. Imstruzent : Instrusant 1

Diffecent Inj Volume from Sequence !

Acq. Method 2 C:\IIPCHEM\1 \MEZHODS\ADH-0130. 4

Last changed : 5/8/2009 5:19:29 AM by WM

Anslysis Mcthod : €:\YPCEEM\1\METMODS\OJH-0060.M

last changed + 8/21/2011 7315:12 PM by SK
Bodi € afrer loadt;

Seq. Line :
Locaticn :
in) ¢

Ing Volume : 5wl
Actual Inj Volume : 1 ul

3
vial 2
1

a8

13

Ioatrusent 1 8/21/2011 7:15353 PM SN

Page 1 of 2

Data File C:\HPCHEM\!\DATA\GRCUP\S2565-2.D

Ares Percent Report

Sorted By 3 Signal
Hultipiior H 1.0000
Dllution H 1.0000

Use Multiplice ¢ Dilutien Factor with ISTDo

Signal 1: BADL A, 5S1g=254,1 Ref«360,100

Paak RetTime Typn Width Area Height
8  (min) (ain) . (z=AU*a) (=)

Area
1

0. u~3.um~u.nuumu nao-u»nnw. 92,9098

1 12.758 AV
2 13.540Va 0.3295 429.13089 20.06857 7.0902
Totals 3 6052.41438 299.59286

Results ebrained with cohanced integrator!
Signal 2: DAD1 B, Sig=254,16 Ref=360,100

Signal 3: DAD1 C, S$1g=210,8 Ref~360,100
Signal ¢: DAD1 D, S1¢=230,16 Ref=360,100

Signal 5: DADL £, S51g»280,16 Ref~3§0,100

ses Pnd of gx: atw

Ph. Et
Ph

eq6
with (S,9)-1

Inotrusant 1 9/21/2011 7:15:53 PM SH

oTBS
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Daca File C:\BPCEEM\I\DATA\GROUPASZS891AD.D

Injcction Date 3 8/27/2010 6:01:17 AM

Sazple Yaze H

heq. Operater ¢ Jto 03 3 1

Acq. I 1 Inat 1 In) Volume : $ ul

Diffeceat Ind r.o-..Bo fron Sequence ! Actual Inj Volune : 3 pl
$ C: \HPCHEM\1\KETHCDS\ADH~1040.2

:-w changed ¢ $70/2009 8:41:57 XM by WM

Analysis Kothod : C:\HPCHEM\1\HETHODS\OJH~0060.M

Last changed : 872172011 7:15:55 PNt by SN

8cq. Lino ¢ I8

Locacion : Vial 71

_{modsfied after loadi
g?gguﬂ.ﬂgﬁ

gat

o8By

e
——

LS

%] g
. /

TR T R ARy AL

i

n 2 fn
g—.
3!
‘sl
100
-k
n T T
1 22
}grrﬁuﬂ&mmﬁ%‘l‘k :
n’:
S|
o
8!
101
° — e
8 7 " " = 20 2 md
Instrnuczent 1 8/21/2011 7:20:05 PM SN Fage 1 of 2

Dara File C:\HPCHEM\1\OATA\GROUPASLS5891AD.D

Area Parcent Roport

Sortod By 1 Signal
Multiplier . 1.e600
Diluticn 1.0000
Use Multiplier & u==n»oﬂ factor with 1ST0s

Signal 1: DADl A, $1g~254,4 Ref=3§0,100
Peak RetTima Typa Width Area Beight Area

¢ |ain) | ?—»H- =AU+ {mAY) 1
seaa| [} ] )

1 18.294 v o u.ma 499, mowuu 17.11603 B8.702%

2 19.75% W 0.4447 5242.00391 173.41225 91.2975
Totals : $741.67343 190.52028

Rosults cbtained with enhanced integrator?
Signal 2: DAIR B, 3ig=254,16 Ref=360,100

Signal 3: DADL C, Sig9+210,8 Ref=360,100
Signal &: DADL D, Sigw230,16 Ref«360,100

Signal 5: DADL £, 549-280,16 Ref=360,100

ses Pnd of Report ***

0 Me \/\@\Ogm
Ph. Z\:/\/¥::

eq?
with (R,A)-1

tastzumont 1 8/21/2011 7:20:03 PM SR

Page 2 of 2
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Bata File C:\RPCHLH\I\DATA\GROUP\SZS892AD.D Data File C:\HPCHEM\I\DATA\GROUPASZSO92AD.D

Injection Date 1 8/27/2010 6:42:3¢ AM Seq. Line * 39 Arca Pescent Report
Sazple Haxe 1 Lecatjon : Vial 72

Acq. Qporator : tm Ing: 1

Acq. Insteument § Instsument 1 tny Volune z S ul Sogted Dy ] Signal
Difforcnt In) Voluze from Sequance ! Actual Inj Voluas : I ul Maleipllior H 1.0000

Acq. Hathod 1 C:\HOCHEM\ 1 \NETHODS\ADN-1040.H Dilution s 1.0000

Last changed : 5/8/2009 $:41:57 AM by KM Use Multiplicr & Diluticn Factor with ISTDs

Anslysis Nzthod : C:\NPCHEM\1\HETHODS\OJB-0060.8
Last changed : 8/21/2011 7:20:07 P by 8%

{1 fied afrar loadiag) Signat 1: DAD1 A, Sig=254,4 Ref=360,100
T R T e e g " B '
Py Podk RetTize Type Width Axca Height Azed
L} {ain) [ala} {=A0a) {=AD] 1}
600 4 - === |e—m—t } [ [} |
1 le.281 w 0.4367 2.49516ed¢  855.37195 91.0934
490 m 2 19.857 Vo 0.4449 2201.17993  70.77409 B,1066
2004 s Totals : 2.71520e¢  920.14603
B e
y : Resulta obtained with enhanced integrator!
Hﬁ 8ignal 2: DAD1 B, $1gw254,16 Ref~360,100

8ignal 3: DADL C, 3ig=210,8 Ref=360,100

Signal 4: DADL D, 8L9+230,16 Ref=50,100

51gna) 5: DAD) £, Sige=280,16 Raf-360,100

s¢+ End of Raport ***

o) Me OMe
Ph

’
-2

eqs8
with (S, S)-1

1 17 N 9 Y 21 2 h

Instruzent } 872172011 7:21:44 PH SR Page 1 of 2 Inatzurent 1 8/21/2011 7:21:4¢8 o Page 2 of 2
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Data File C:\BPCHEM\I\DATA\GROUP\SZS81-).D

Injecticon Date : 6/9/2010 11:27:21 M Seq. Ling 1 6
E-n ars “ Location 3 Vial 3
. Opegater : Jta Imy ¢ 1

»oa Inatzurent n Instruzont 1 In) Voluse : S ¢l
u»nnonnan 1n) Voluzme froa Sequence ! Actual Iaj Volume : 3 Wl
: C: \HPCHEM\ 1 \NLCTHODS\OJN~-0140.M

usosnoow 0:25129 AN by BY

T _.uuhrn.».no.nl nmm- ﬁ% 1

19 1 mi

L
%
BT’

mAu 4
gl
gl
gl
g-
ol ———— T T T T
2 13
TS TE RS eGP BT T - = =
my |
8-
8.
ul
104
° T J T LA LS
3 2
L&Nﬂﬂnﬂh .0 it ! A
Y ]
0s
0
024
Gl
) [y} P 1 18 87 iy
Instruzent 1 /2172011 7:23:34 MM S8 Page 1 of 2

Data File C3\HPCHENL\DATA\GROUP\SZ581~1.D

Agea Percent Repoft

Sorted By 2 Signal
Multiplier H 1.0000
Pilvticn H 1.6000

Use Maltipliez & Dilution Factor with 13TDs

Signal 1: DADI A, Sig=254,4 Ref=360,100

Peak RatTime Type Width Azea Beight Acas
§ {min] fmin) {=hU=a) {0} |}

———] [, 1

] ]
1 14.233 W o.uuov. 35.41037 1.70506  6.8279

2 15.032 vp 0.3551 483.24210 15.77509 93.172%
Totals : $10.65547 21.56096
Resules cbrained with enhanced integrator)
Sigmal 2: DADL B, 81g=254.16 Rof=360,100

5ignal 3: DAD1 C, 8ig=210,9 Ref=360,100
Signal 4: DAD1 B, $1g=230,16 Refe360,100

§ignal S: DAD] E, Sig=280,16 Rof=360,100

*s* End of Report *°*

0

Zm/Z\F/\\)/%\m~

OMe :
eq8 ,/H/

with (R,A)-1

Ph

tnstnuzent 1 8/21/2011 7:25:3¢ oM SU
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Data File C:\NPCHEMAI\DATA\GROUP\SI381-2.D

Injectien Date

: 871072010 12:100:38 Ax
Sacple Mace H

Seq, Line = 7

Location 1 Vial 2

Acq. Oporator . b1 Inj : 1
Acq. Instzunent & Insttument In) voluze : % @l
Difforent In) Voluse (sco Sequence ! Actual Inj Volume : 1 pl
Acq. Haothod 1 1 \HPCHEM\ L \KETEODS\OJH-0340.4
Last changed 1 $/8/2603 0:28:25 AN by I
ARalysis Kethod : Ci \MPCHEN\1\KETHODS\OJH=0080.4
Last changed 3 whm—\wo—u 7:25:3% M by SH
TR R D e
IE.-”
10
o
°k
o
”l
3 - :
S N— [ 18, i)
mALY
10
8
[ ]
4
2
’ L \J v X
3 L S iy
B ] e e e -
oAU
J
oy 4 .ﬁvv
| »
gl
100}
Dj P e S
bR A e R - —3
mAL T
8!
8!
104
e T — Y T e ——— T
3, 1.
—— T o T 1 —= =
_—y
gl
el
SL
Q44
[L E NV PV Vo
” 1 [} 13 10 ] iy

Instsuzent 1 6/23/201) 7:27:108 oM 88

Page 1 of 2

Dsta File C:\HPCREM\I\DATA\GROUP\S1581-2.D

Area Porcent Repoct

Signal
1.0000
dilutica H 1.0000
Use Multiplierz § Diluticn Factor with ISTDs

Sorted By H
Kultiplier t

Signal 1: DADL A, Sig=254,4 Ref=360,100

Signol 2: DADL 8, Sig=254,16 Rol=3€0,100

Peak RotTime Type Width Arca Eeight Azea
{ ] fain) fain] (=AU*s} [mav} )
" ' 3 " ' N '
1 14.235 28  0.3206 290.23990 13.51022 100,0000
Totals 3 290.239%0  13,51022
Rasults cbtained with enhanced integrater!
gignal 3: DADL G, Sigw210,8 Ref~360,100
Peak RatTime Type Width Aras Baight Arca
$ (ain}) ) ) {min] {=AU*s) (=R} 1
P ] ey LR PO e | 1 ] ]
1 14.228 wF 0.3672 3.53803¢4 698.07281 a».m»qm.
2 15307 ™ 0.4122 1224,16309 49.50088 7.3725
Totals : 1.66045c4 747.57380

Results obtained with enhancad integratac!
Signal 43 DAD1 D, S19=230,16 Rof~360,100

Signal 5: DADl E, $1g=280,16 Refe360,100

es* End of Report *

o)
N

OMe

Me.

eq8
with (S,S)-1

tnstruzent 1 9/21/201) 7:27:03 ™M S8

..

Et

Ph

Page 2 of 2
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Data File C:\NPCHENI\DATA\GROUP\S5Z858-1.D

Injection Date : 7/20/2011 6:52:06 AM Seq. Line = 33
Samplc Rame : Location : Vial 17
Acq. Operator @ SW In} ¢ 1
Acq. Instnument ¢ Instrument & Inj volume : § ul
pifferent Inj co—.r.k fzon Scquense ! Actual Ing Votuse 3 1 pl
Acg. Hethod n;gﬂa’—goﬂuzoenuouue ]

tast changed s 3/0/2011 §:39:45 PM by JIN

Analyoais Mothod : ©:\HPCHEM\1\METHOODS\OUH-0060.M

Last changed : 8/21/2011 7:27:09 P4 by S¥

lllimw DELS uLQF
BABTA, 1.0

. m\@

Y .

B e et ® |
El
8!
8'
04

2 1\\)/Illl\\\\)////!

st
8.

T R — - R
il
%50
100
50

3 = Y Y Y 10 19 2 v

=2

g

=
3
e
la
%
]
is
¥

Inotrusent 1 0722/2011 7:30:180 PM SH rage 1 of 2

Oate Tile C:\HPCNEM\1\DXTA\GROUP\$2858-1.D

Area Percent Report

Sorted By : u._.N”
Multiplier :
Diluticn 1. §o

Use Multiplier ¢ 3_.5.—8 Factor with ISTD3

Bignal 11 DAD1 A, Sigw254,4 Ref=360,100

Poak RetTime Type Width Aras Balght Arca
. (min) fmin)  [wAU*s) . {=AD) 1

! ' '
—, 15. wnovu- 0.5573 uo-.wow:- 9.12026 5.7416

2 17.689 BB 0.5851 2825.63208 70.57677 90,2504
Totals : 3130.60120  79.6570)
Results obtained with enhanced integrator!
Signal 2: DAD! B, 81gw234,16 Ref=360,100

Sigral 3t DADL C, Sig=210,8 Ref«360,100
Signal 4: DADL D, Sige230,16 Ref«360,100

Signal $: DADY E, 8Sig=280,18 Rete360,100

*** End of Roport ***

eq9
with (R,R)-1

tnatxument ! 8/21/2011 7:30:18 P

Pags 2 of 2
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Data File C:\RPCHEN\I\DATA\GROUP\SZ058-2.D

Injection Date : 7/20/2011 7123:19 AN

Acg. Operator : 9K

Acq. Instruseat @ Iastruzont )
Different Inj Voluze froa Sequence |
Acq. Method 3 C3 \IPCHEM\ 1 \METHGDS \ODR-0330. 1
Last changed 1 3/8/7201) 6339343 MM by JTK
Analysis Method : C:\HPCHEM\1\METHODS\OJK~C060.M

Seq. Ling ¢
Location : vial 18

iny =

In) voluce = 5 ul
Actusl In) Voluze : 1 gl

3

Last changed @ ahﬂkn: 7:30:19 PN by SN
alter_load)
g?@ﬂﬁkaﬁwﬁnﬁ; % L

STI11E
\.

2008k

. 38§t

T — P T T T T
T, Il b ]
—— SRR R T w0 =
RET e B A AT PR 2 1t Bl
7 18 19 =2
T iy T o RO T+ " 2
mAY
15
10
3
o T —
| » i s 16 st 1 1» E)
tnstrunent 1 8/2172011 7:32:36 PM SN Page 1 of 2

Data Flle C:\HPCHEM\1\DATA\GROUP\S20858-2.D

Area Percent Ruport

Sorted By 3 Signal
Multiplier H 1.0000
Dilution 3 1.0600

Use Rultiplier ¢ Dilution Factor with ISTDs

Signal 1: DADL A, Sig=234,4 Ref=360,100

Peak RotTime Typec Width Azea Hoight Arca
‘ool dma)  (ohots] | geA] '
———— fmmm 1 ' ) )

1 15.537 FB  0.5250 4430.60596 127.00677 08.5048
2 17.482 BB 0.5)54 $52.93109 13.60100 11.0952
Totals 4993.53705 140.80727

fesults cbtained with enhanced integratorl
Stgnal 2: DADL B, S1g=254,16 Ref«360,100

Signal J: DAD1 C, Sig=210,8 Ref=360, 100
Signal 4: DADI D, Sig=230,16 Ref=360,100

Gignal S: DAD1 £, $:g=200,16 Ref=360,100

«** End of Report ***

o)

vz,__,_&/\/ﬁmﬁ

Ph Ph
eg9
with (S,S)-1

Instrusent 1 872172011 7:32:36 M S8
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Dats File C3:\HPCHEM\1\DATA\GROUP\SZ8430D.D

Injection Date ¢ 7/10/2011 I:46:00 oM Seq. Line 3 %

Sanple Name Location : Vial 41
Acqg. Qperator : JIM iny : 1
Acq. X 3 Inst 1 In) Voluso : S p)

Different Iny Volume frem Sequance ! Actual Iny Valuse t 1 gd
Acq. Mathod ¢ C:\HPCHEM\1\METHODS\ODH-0350.M4

Last changed ¢ 37872011 6:33:52 P by JIM

Analysis Hethod : C:\KPCHEM\1\METHODS\OJH-0060.H

Last changed : 872172011 7:32:38 PH by SN

YYTR
4>w

s,
-

|
ks
B

mAD 3
804
60
a3
204
0 ———— - =
8,8 Rete 30,1
Al
30
‘2004
501
§l
504
'I L) ¥ & ¥ T ¥
3 " (3 [+ " n -
D, Sy, 10 00
oAy
04
[ F
&4
-
° —

N — N

) 2

[
:‘
b
F

tnstrunent 1 8/21/2011 7:34:127 ™M SW Page 1 of 2

Data File C:\HPCUEM\I\DATA\GRCUP\828450D.0

Area Percent Report

Sorted By
Hultiplier
Dilution

H Stgnal
s 1.0000
1.0000

Uoc Multiplier ¢ Dilution Factor with ISTDs

Signal 1: DAD) A,

Peak RetTime Type
8§ [(nia}

$1g=25¢, § Rof=369,100

Hidch Area Helght Azea
Intnj  (2AU*s] {=An)] 1

———| [ESZTY]
1 15,9583 ev
2 1755 VB
Totals :
Results cbtained

Signal 2: DADI B,

Stgnal 3t DRDI €,

84509} 43 DAD1 D,

Signal $: DAD] E,

1 ! 1
0.4370 412.70506 11.§6019 0.7014
0.6076 £333.09912 108.05372 91.2986
4743,00498 112.71421
with enhanced integrator|

SLg=254,16 Raf=350,100
S1g=210,8 Ref=360,100
$1g*230,16 Ref=350,100

819=280,16 Raf=150,100

Inotruzent 1 8/21/20

*e* gnd of Report ***

eq 10
with (R,A)-1

11 7:134:27 PM S8

Page 2 ot 2
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bata File C:\HPCHEM\1\DATA\GROUP\S2852.D

Injection Date : 7/20/20%) 7154:31 AM
Sazple lano H
Acq. Qperator : SW

. Jostyument § Inatfument 1
Different Inj Volume from Sequence !
Acq. Hothod

Last changed + 37872011 6:)9345 PN by JTH

8eq. Lino 1 38
Location : vial 19

Analyals Method : Cr\KPCHEK\1\METHODS\OJH-0060.X

tast changed 3 8/21/2011 7:32:38 PH by 53

Inj ¢
In) Volumo :
Actual Inj Volame : 1 p)
t C3\HPCHEM\}\METHODS\CON-0330.

1
S ul

BT m-mobb’%nmmn no~.n—¢B~
AU

oUgudd

2.2

Instruzent 1 0/21/2011 7:36:36 PR SN

) » il

= = ; . . -
BRI G380 vt S0 TR B RS b 1 - 2 2
1 Y =]
Page | of 2

pats Tile C:\EPCHEM\I\DATA\GROUP\S2852.D

Ared Percent Report

Sorted By : Signal
rultiplier ] 1.0000
Dilution 1.0000

Usc Multipliez & Eucnmg Factor with ISTDa

Signal 1: DADL A, S1g=254,4 Ref=360,100

Peak RotTime Type MHidth Azea Holghe Area
o fmn) O (etal  feArs) W) v
1 15,578 8  0.4615 612.44531 16,1928  9.1519
2 17.272 v 0.5904 £079.54639 154.05106 90.8461
Totals 1 6691.99170 170.16034

Results cbtained with enhanced integrator!
Signal 2: DADL B, 81g=254,16 Ref=360,100

Signal J: DADY C, 519+210,8 Ref=360,100
Signal 4: DADL D, S1¢=230,16 Ref=160,100

Signal S: DAD1 E, 81g-2B80,16 Ref=360,100

eee End of Report *°¢

o}

Et
_U_.ul_%;r\/ﬂ

Ph Ph

eq 10
with (S,SH1

Instrunent i 872172011 7:36:36 M SN
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—=

|

Data File C:\UPCBEM\1\DATA\GROUP\SZ315-1.D

Injection Date 3 573072011 13:30:20 AM Soq. Lina : 2
Sarpla tamo 3 Leocatian 3 Vial 2}
acq. Oporotor & N8B In}

i 1
Acq. lnstrument : Instrument 1 Iny Voluzo : 15 n}
pifferont (nj Voluze frem= Saguence ! Actudl Ins Volu=e : !} ud
Aeqg. Mothod ¢ €2 \HPCHEN\ ) \METHOOS\AD-02-40. 4
tast changed : 6/10/2010 9:122:11 AM by ITH
Analysis Hethod ¢ Ci\HPCHEM\}\HETHODS\0J=00550.M

Last changad : Q\n:wm_—b umo.:n“_ ou»cv. ns
—— DR KT i A T - -
AU
- \n
8.
81 ¢
8 *
-1 g )/ \
' -"..l..l e /
=~ Y T T 7 0 -——f -
-~ R FE ")
— ORET'0; Bigrase, 10 Rates80,100 59,0 . o
mAY
8-
&
| »
! 20- \
gu. e
i 73 : 0N = R
— Nt R TR R TR : —ss
LY
100
-
8.
40
— 8.’I\/|
.- ° L2 I L) &'l "-‘ & ¥ \J
—— - RSTERGTTR I OAGUPERTE T 3
Ay

% w . >
e T
S N MR 1 » ) 3 = D_% p—
Inatzument ! 872172012 7:34:02 M 11 Pago 1 of 2

Bata Flla C:\RPCHEM\I\DATA\GROUP\32015-1.D

Azoo Percent Report

Sorted By 3 Signal
Multiplier : 1.0000
Dilutien : 1.0000

Use Multiplior & Dilution Pactor with ISTDa

Signal 1: DAD1 A, S19=250,10 Ref=360,100

Poak RetTime Type Width Aroca NHalght Arca
4 [min) Inin)  (mAU*0) =AU} 1 1
hatid | |=ens] ] ] [} [
1 27.506 8B 0.6131 309.12506 7.52697 9.289%4

2 J1.503 BB 0.7569 3420.02271  70.13905% 91.7106

Totals ¢ 3729.24777  77.66602

Rasults obtainad with onhanced integrator!

Signal 2: OAD) B, Slg=254,10 Rof=360,100

Signal 3: OADY C, 559=210,10 Ref=360,100

Signal 4: DAD! D, Sig=210,16 Rof=l40,100

Signal $: OADY E, Sig=200, 10 Raef=360,100

*** End of Repore **¢

0

Ph. AN~ B

) H
Ph D
eq 11

with (R,A)-1

Instrumont 1 6/21/2021 7:34:102 ¢X N

Pago 2 ot 2
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—— -

_ Data File CI\NPCHEM\I\DATA\GROUP\S2015-2.D

© - m—————

Injoction Date 3 5/30/2011 12:1::31 PN
Sarmple Hame Iy

Acq. Operator : NB

Acg. Instrumont : Instrucent 1
pifforent In) Volume fraa Scquenco !

Soq. Lino : 3
Location : Visl 22
tng z 1
In3 Volu=o : 1% ul
Actual Inj Voluma : 1wl

Acq. Mothod t Cr\HPCHEM\ 1\METHODS\AD-02-40.M
Last changad 1 871072010 9:22:11 AM by JTM
Anolysis Mathod : C:\RPCHEN\1\METHODS\OJ~C0590.1
Lost chonged : 972172011 7:34:04 bW by UB

l-):
0o
1004

v
AN

{codified attar loading)

DT A, Bgecsa, 10 Refv300, 100 (GROUPSZI 1520}

g

n ' N B

\»l\lf

L/

=7

n____»__ 3 N P

ﬂ.l Peaa‘ﬂag.sgﬁs

/

LT

- AT 3.48.. 0 .& Saoﬁ.ﬁ!

A

RO
L3 L2 & -.
e T T — 2 2
AL}
e — —
| P Y » » M 2 I
Instrument 1 872172011 7:15113 P N1 Poagos 1 of 2

bata Filo C1\HPCHEN\)\DATA\GROUP\S2015-2.0

Arsa Porcent Report

Socted By 3 Signal
Hultipller : 1.0000
Piluticn ] 1.0000
Uso Hultiplior & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig-250,10 Raf=360,100

Peak RotTize Type #idth Ared Hoight Azes
¢ (ain] (aln]  [@AUs) (=AU) ]
it | e ' ! 1
1 27.450 VD 0,6592 8912.49609 207.45%6) 952.168)
2 31.522 80 0.7161 757.31165 16.06155 7,8317
Totals ¢ 9669.00774 223.51M7

Results obtained with enhanced tategrator!?

Signal 2: DAD) B, Sig«254,10 Raf=380,1200
Signal Iz DADI C, Si9=210,10 Ro{~360,100
Signal 4: DADY D, Sig=230,10 Rof«36D, 100

Signal 5: DAD: E, 819=-280,10 Raf=-360, 100

!

+*+ End of Roport ***

@

Ph
N Et

Ph

eq 11
with (S,S)-1

Instrumont 1 8/21/2011 7535111 P UB

Page 2 of 2
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PR

v.‘!r.\r \4«|lﬂf|1|..fl.n... _—
- SX2rre

i £ <5 E e e

R o

Current Data Parameters
NAME 609-2
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20100907
Time 18.27
o INSTRUM spect
PROBHD S mm QNP 18/13
Me PULPROG 2930
N 0 T™D 65536
« SOLVENT cpell
= 0 NS 6
[3] DS 2
@ SHiH 8278.146 Hz
nw. FIDRES 0.126314 Hz
oz Table 1, entry 1 ”M u.omwmwaw sec
M oW 60.400 usec
N DE 6.00 usec
TE 296.2 K
H D1 1.00000000 sec
] ™0 1
o]
H z==zazz= CHANNEL fl1 ss======
> NUC1 11
Pl 14,00 usec
PL1 0.00 @B
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400,1300220 MHz
WDw EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
— T ———r— T — — T — T ._...._. I
75 7.0 6.5 6.0 55 8.0 45 4.0 3.5 3.0 25 2.0 1.5 ._ .0 uv-.:
o < o~
b=

5-69



—T7.343
———7.246

SE O
<

Table 1, entry 2

UNQ&WNMV’

Current Data Parameters

e Y\ 77 gin e

A

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20100727
Time 17.15
INSTRUM spect
PROBHD 5 mm BBO BB~1H
PULPROG 2g30

™ 65536
SOLVENT €DC13

NS 3

DS 2

SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 322.5

DWW 60.400 usec
DE 6.00 usec
TE 297.2 K
D1 1.00000000 sec
DO 1
ssszsso= CHANNEL £1 ========
NUC1 1H

Pl 15.07 usec
PL1 0.00 4B
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536

SF 400.1300212 MHz
Wow EM

§SB 0

LB 0.30 Hz
GB ]

PC 1.00

—

40 35 3.0 25 20

R

.0 ppm

i

<

~



7.328
7.235
7.230
7.217
3.561
3.544
3.528
2.222
2.206
2.204
2.201
2.197
2.182
1.610
1.596
1.586
1.573

W

V{2

sRORER

(o= N i i o B e AT ol e ¢ )

54441111

l 111111
Current Data Parameters
NAME 565~1
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20100727
Time 14.04
o INSTRUM spect
PROBHD S num QNP 1H/13
Et PULPROG zg30
N T™D 65536
SOLVENT cDCl3
OTBS NS 4
DS 2
swn 8278.146 Hz
FIDRES 0.126314 Mz
Table 1, entry 3 aQ 3.9584243 sec
RG 181
bw 60.400 usec
DE 6.00 usec
TE 295.2 K
D1 1.00000000 sec
TDO 1
==zs=s==3 CHANNEL f1 =sssssss=
NUC1 1H
Pl 14.00 usec
PL1 0.00 dn
SFO1 400,.1324710 MHz
F2 - Processing parameters
s1 65536
SF 400,1300220 MKz
Wow EM
SSB 0
LB 0.30 Hz
GB 0
h. ) PC 1.00
f. T T e — T —r
65 60 55 50 45 4.0 m.m 3.0 . .m 1.0 ppm

H

g

8e) el

S-71



Et

OMe
Table 1, entry 4

NAME
EXPNO
PROCNO

Co><)

(<O

Current Data Parameters

650-1
1
1

F2 - Acquisition Parameters

Date_
Time

INSTRUM

PROBHD

PULPROG

™

SOLVENT

NS
DS
SWH
FIDRES
AQ
RG
oW
DE
TE
m
TDO

SS====

NUC1
Pl
PL1
SFO1

20100708
14.30
spect

S mm BBO BB-1H
2930

65536

Cocl3

3

2
8278.146
0.126314

3.9584243
128

60.400
6.00
297.2
1.00000000
1

1H

H2
Hz
sec

usec
usec
K
sec

2= CHANNEL £l =zz====c

15,07 usec
0.00 aB
400.1324710 MHz

F2 - processing parameters

81
SF
WDW
§sB
LB
(e}:]
PC

y

A

e

45 40

Jo
Q
]

——r
35 3.0 m.m

.o 1.5 .o ppm

el :M_J% o

65536
400.1300212 MHz
EM
0
0.30 Hz
1}

1.00

S-72



UWFLWI
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MDA MmMMmUO~0 O~ Qe ONNTDPOITRARO IO
OLNATITNAOAHO NO O OV EHATDISTNOATADO
ANANNANNAAASN NN O ANANMNOODOWWOWOONNAAA
e~~~ YwwOWY P T NANNT A A A A A A A~

N /4 \/ ik%%%t&&twﬁ%ﬁﬁﬁm

F2 - Acquisition Parameters

Date_ 20110511
Time 9.41
INSTRUM spect
PROBHD S mm BBO BB-1H
PULPROG 2g30
™ 65536
N Et SOLVENT cbel3
NS 10
DS 2
N SWH 8278.146 Hz
— FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 25.4 .
Table 1, entry § oW 60.400 usec
DE 6.00 usec |
TE 296.2 K wn
Dl 1,00000000 sec
™00 1
=ss=zs=cs= CHANNEL f1 ========
NUC1 1H
Pl 15.07 usec
PL1 0.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
S 65536
SF 400.1300212 MHz
WDW EM
SSB 0
LB 0.30 Hz

P > w0 1.00

ML LML | A ML { LM | 1 N _ | ! I

75 70 65 60 55 650 45 40 35 3.0 1.0 vva

T : T




OO N ®
AN ]
MANNNNAO
P N N N NPT

W/

2.299
2.281
2.263

2.241
2.222
2.203
2.183
1.609
1.598
1.579
1.560
1.548
1.401

LY . .

BRGRER
(<O

1.366
1.350
1.331
312
294
222
199

1
1
1
1

Current Data Parametors
NAME $66-2
EXPNO 1
PROCNO 1

Q@gg

Table 1, entry 6

F2 - Acquisition Paramcters

Date_ 20100820

Time 10.53

INSTRUM spect

PROBHD S mm BBO BB-1H

PULPROG 2930

T™D 65536
SOLVENT cDCl3

NS 10

Ds 2

SWH 8278.146 Hz
FIDRES 0.126314 Hz

AQ 3.9584243 sec

RG 256

ow 60.400 usec —M.
DE 6.00 usec |
TE 296.2 K wn
D1 1.00000000 sec

TDO 1
zzz==s33 CHANNEL £1 ====z==c=
NUC1 1H

Pl 15.07 usec
PLL 0.00 a8

SFO1 400.1324710 MHz

F2 - Processing parameters
S1 65536

SF 400.1300212 MHz
Wov EM

§SB [+]

LB 0.30 Hz
GB 0

PC 1.00

J w._

65 60 655 50 45 40 35




Co><)

N <9

Current Data Paramoters

NAME 584 -2
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20100901
Time 11.27
o INSTRUM spect
PROBHD 5 mm QNP 1H/13
nBu PULPROG zg30
N TD 65536
SOLVENT CDC13
NS 7
DS 2
F SWH 8278.146 Hz
FIDRES 0.126314 Hz
Table 1, entry 7 AQ 3.9584243 sec
RG 256
oW 60.400 usec
DE 6.00 usec
TE 295.2 K
Dl 1.00000000 sec
TDO 1
mezaszas CHANNEL £1 ====gssa
NuUCl 1R
Pl 14.00 usec
PL1 0.00 as
SFO1 400.1324710 MHz
F2 - Processing parameters
sI 65536
SF 400.1300220 MHz
WDwW EM
SsB o
LB 0.30 Hz
aB 0
PC 1.00
—T —— A B i e e B B B H S o i o o sy h g I ™
75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
3| 2} & |8 8IS 2 [§
w N - «~N NN (-] [ ]
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7.333
7.252
7.248
7.234
7.229
7.215
7.211
7.166
7.163
7.160
7.145
7.072
7.068
7.051
7.045
7.028
7.023
6.814
6.809
6.798
6.792
3.771
2.479
2.466
2.447
2.428
2.246
2.227
2.222
2.207
1.697
1.691
1.682
1.676
1.615
1.511
1.492
1.473
1.459
1.453
1.346
1.220
1.204
1.188

umwmmu’

PROCNO 1
F2 - Acquisition Parameters
Date_ 20100929
Time 18.12
o INSTRUM spect
Q PROBHD S mm QNP 1H/13
@/ PULPROG 2g30
N ™ 65536
SOLVENT cpel3
NS S
DS 2
OMe SWH 8278.146 Hz
FIDRES 0.126314 H=z
Table 1, entry 8 AQ 3.9584243 sec
RG 128
oW 60.400 usec
DE 6.00 usec
TE 295.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f} =s==s====
NUC1 kR: |
Pl 14.00 usec
PL1 0.00 a8
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
m_.. 400.1300220 MHz
EM
mmw 0
0.30 B2
Ow 0
;r 1.00

~r T | M | q—-W—qqq—-q‘- | AR EM T T 1

75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 ._ 5 ppm
(-]

: kL

S o =
~ o~ o
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Current Data Parameters

NAME 664-1
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20101210
Time 11.31
INSTRUM spect
PROBHD S mm BBO BB-1H
o PULPROG 2930
i-Bu ™ 65536
N SOLVENT cDC13
NS 2
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
Al 3.9584243 sec
Teble 1, entry 9 zm 203.2
oV 60.400 usec
DE 6.00 usec
TE 296.2 K
2} § 1.00000000 sec
TDQ 1
e=sasnzac CHANNEL f1 ==sass=s
NUC1 1H
Pl 15.07 usec
PL1 0.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
53¢ 65536
SF 400.1300212 MH2
WDW EM
5SB 0
LB 0.30 Hz
GB 0
PC 1.00

65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

i

5-77



6.811
6.806

—1.060

6.795
6.790

AN O O ™MW VoOM>OMUW ” ” ” _“
v oV~ N N O MONEHOOOWOVN
o N n 0 W) < MWV TN N DO u:::m:
MMM m (3 Ko Nyl A AAAHO g
Current Date Paramcters
NAME 825_proton
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110620
Time 17.54
£t INSTRUM spect
HO PROBHD 5 mm QNP 1H/13
PULPROG 2930
™ 65536
SOLVENT cDC13
oM NS 7
e 0s 2
eq3 sum 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 812.7
D 60.400 usec
DE 6.00 usec
TE 683.2 K
D1 1.00000000 sec
TDO 1
aopasz=scss CHANNEL £1 =s==s====
NUC1 1H
Pl 14.00 usec
PL1 0.00 dB
SPO1 400.1324710 MHz
F2 - Processing parameters
S1 65536
SF 400.1300220 MHz
WDw EM
SSB 1]
Le 0.30 Hz
0
1.00

GB

iE

6.0

— G 7 T T

— T M | T T

5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0

i H

ppm

1.5
Bl [
clel s o



N OO < N NAOADCTNANNOOO WO O~ GO~
WOIPNAON v} 0 NHONOOWLHDMNUN PN I A X v
(=N -NoNaN. Wy o ~ N MmMANLLNVNINTNNN
YO un ™M NN ANANNA~d A At A~~~ Current Data Parameters
NAME 824_proton
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110622
Time 11.33
INSTRUM spect
o] PROBHD S mm BEO BB-1H
£t PULPROG 2930
HO D 65536
SOLVENT (a3 o3 &}
NS 3
Ds 2
SWH 8278.146 Hz
4 OMe FIDRES 0.126314 Hz
eq AQ 3.9584243 gec
RG 35.9
DW 60.400 usec
DE 6.00 usec
TE 297.2 K
D1 1.00000000 scc
T00 1
==s==z33= CHANNEL £l =s==zz===
NUCl 1H
Pl 15.07 usec
PLY 0.00 dB
SPO1 400.1324720 MHz
F2 - Processing parameters
3¢ 65536
SF 400.1300212 MHz
WowW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
1
L A N B AN MY A | B M ‘_ M L
70 65 60 55 50 45 40 35 3.0 n. 1.5 _ o ppm
ol led P <
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7.064
7.042
6.804
6.797
6.791
6.780
6.775
6.768

3.754
3.636
3.624
3.613
3.585
3.572
3.397

3.384
3.373
2.943
2.901
2.517
2.498
2.479
2.222
2.207
2.204
2.200
2,195
2.181

1.575
1.554
1,537
1.522
1.499
1.400
1.294

(<)

(<O

Current Data Parameters

NAME 630p
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20101009
Time 14.07
INSTRUM spect
PROBHD S mm QNP 1H/13
PULPROG zg30
(o] TD 65536
Et SOLVENT €DCl3
\/z NS 2
DS 2
O/¥ SWH 8278.146 H2
FIDRES 0.126314 Hz
aQ 3.9584243 scc
OMe RG 362
eq5 oW 60.400 usec
DE 6.00 usec
TE 295.2 K
[2) 8 1.00000000 sec
TDO 1
sosans=a= CRANNEL f1 =ss=szax
NUC1 1H
Pl 14.00 usec
PL1 0.00 a8
SFO1 400.1324710 MH2
F2 - Processing paramaters
SY 65536
SP 400.1300220 MH2
wWow EM
5SB [
LB 0.30 Hz
GB 0
? ) —— r _ ) ‘, PC 1.00
L -. LML ML ] LML A !
70 65 60 55 50 45 . ! .m 1.0 ppm

H:

35§ 30 25
asle e kK
eiludl e - ol led

sl [
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oS M NO—TANINANMNAMNMOAIWVWOMWOONOO AO
— @0 W OO O0OWUMMcAANANMPT O AON A
.ﬂB%Z ISM%MNH21554443210099888 u’cxmz
S~~~ e~ 433332222111111111100000 h\Z
Current Data Parameters
NAME 553-1
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20100708
Time 13.20
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30
TD 65536
(o) SOLVENT CDC13
NS 6
Et DS 2
N SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
oTBS RG 128 -
DW 60.400 usec ©O
DE 6.00 usec cr
TE 297.2 K
eqé D1 1.00000000 sec
TDO 1
===zxz=z= CHANNEL fl1 ========
NUC1 1H
Pl 15.07 usec
PL1 0.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300212 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
A L
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Current Data Parameters
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NAME 589-1proton
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110310
@/ o] Me Time 14.31
INSTRUM spect
N OMe PROBHD 5 mm QNP 1H/13
PULPROCG 2930
™ 65536
SOLVENT CcDC13
NS 10
DS 2
eq’7 SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 287.4
DW 60.400 usec
DE 6.00 usec
TE 683.2 K
D1 1.00000000 sec
DO 1
==z====== CHANNEL f1 ========
NUC1 1H
Pl 14.00 usec
PL1 0.00 4B
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300220 MHz
WDW EM
SSB 1]
LB 0.30 Hz
GB 0
z PC 1.00
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7.229
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7.117
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1.624
1.602
1.591
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1.578
1.567
1.552
1.538
1.403
1.293
1.280
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NAME 581-2
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20100929
Time 18.07
INSTRUM spect
(0] PROBHD 5 mm QNP 1H/13
PULPROG zg30
Me.,, Et D 65536
| SOLVENT CDC13
OMe NS 4
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
eq8 RG 143.7
DW 60.400 usec o3
DE 6.00 usec
TE 295.2 K w
D1 1.00000000 sec
TDO 1
==s===x== CHANNEL fl ========
NUC1 1H
Pl 14.00 usec
PL1 0.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300220 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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7.109
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6.999
6.995
6.978
2.413
2.401
2.085
2.075
2.062
2.059
2.051
2.034
2.029
1.808
1.618
1.614
1.599
1.585
1 580
1 562
1.519
1.501
1.497
1.485
1.478

<
™M
ﬂl
nu

e e Sl P G

O
—
7
nU

0 697

i

E

Current Data Parameters

NAME 852proton
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
@/ o) Date_ 20110720
Time 17.53
N Et INSTRUM spect
PROBHD S mm ONP 1H/13
PULPROG zg30
TD 65536
SOLVENT CcDC13
NS 16
DS 2
eq9 SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 5160.6
DW 60.400 usec
DE 6.00 usec
TE 683.2 K
D1 1.00000000 sec
TDO 1
=z======= CHANNEL fl ========
NUC1 1H
Pl 14.00 usec
PL1 0.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
S1 65536
SF 400.1300220 MH=z
WDW EM
SSB 0
LB 0.30 Hz
GB 0
A \ PC 1.00
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Current Data Parameters

NAME 858-1
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110822
Time 15.25
INSTRUM spect
PROBHD 5 mm QNP 1H/13
@/ o PULPROG 2930
™ 65536
SOLVENT CDC13
N Et NS 3
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 3251 0
Dw 60.400 usec ©O
eq 10 DE 6.00 usec cr
TE 683.2 K
D1 1.00000000 sec
TDO 1
z=====2== CHANNEL fl ========
NUC1 1H
Pl 14.00 usec
PL1 0.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300220 MHz2
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters

NAME 815-2proton

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20110530

Time 14.14

INSTRUM spect

PROBHD 5 mm QNP 1H/13

PULPROG 2930

D 65536

SOLVENT CcDC13

NS 4

DS 2

SWH 8278.146 Hz

FIDRES 0.126314 Hz
eq il AQ 3.9584243 sec

RG 114

DW 60.400 usec o

DE 6.00 usec

TE 683.2 K

ok} 1.00000000 sec

TDO 1

==z===== CHANNEL f1l ========

NUC1 1H

Pl 14.00 usec

PL1 0.00 dB

SFO1 400.1324710 MHz

F2 - Processing parameters

SI 65536

SF 400.1300220 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00
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