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General Experimental Details

All air-sensitive procedures were conducted under inert atmosphere in a nitrogen-filled
dry box or by standard Schlenk techniques. All reactions were performed under nitrogen
unless otherwise stated. All glassware for moisture sensitive reactions was dried in an
oven at 140 °C for at least two hours before use. THF was degassed by purging with
argon for 45 minutes and dried with a solvent purification system by passing through a
one-meter column of activated alumina. Anhydrous 1,4-dioxane and DMF were
purchased from Aldrich and used as received. Flash column chromatography was
performed on SiliFlash® P60 silica gel (40-63um, 60A) using hexanes, hexanes/ethyl
acetate, hexanes/diethyl ether, or pentane/diethyl ether mixtures. Products were
visualized on TLC by UV light or by staining with KMnOy, ceric ammonium molybdate
(CAM), vanillin or o-anisaldehyde.

HRMS (ESI) analysis was performed at the Iowa State University Chemical
Instrumentation Facility on an Agilent 6540 QTOF spectrometer. HPLC analyses were
carried out on a Waters Alliance HPLC system with an 2695 separations module and a
2489 dual wavelength detector. Optical rotations were measured on an Atago AP-300
automatic polarimeter using a 0.5 dm cell. The absolute configuration of compound 2a
was assigned as R based on comparison of the optical rotation with the literature value,'
and the absolute configuration of compounds 2b-2n were assigned by analogy. NMR
spectra were acquired on Varian MR-400 and Bruker Avance III 600 spectrometers at the
Iowa State University Chemical Instrumentation Facility. Chemical shifts are reported in
ppm relative to residual solvent peaks (CDCl; = 7.26 ppm for 'H and 77.16 ppm for *C)
or an external standard (CF3CO,H:CDCl; = -77.56 ppm for "’F). Coupling constants are
reported in hertz.

Materials

2-Bromobenzaldehyde, 2-bromobenzylbromide, 2-bromo-5-fluorotoluene, 2-bromo-5-
fluorotoluene, 2-bromo-4-fluorotoluene, 2-bromo-5-chlorotoluene, 4-bromo-3-
methylanisole, and 2,2’-bipyridine were purchased from AK Scientific and used without
further purification. Ethylene glycol, benzoyl peroxide, a-bromostyrene, 6-valerolactone,
2,3-dibromopropene, pyridium chlorochromate (PCC), methyltriphenylphosphonium
bromide, 6-bromopiperonal,  5-oxo-5-phenylvaleric  acid, 1,5-cyclooctadiene,
ethylmagnesium bromide (3.0 M in diethyl ether), vinylmagnesium bromide (1.0 M in
THF), 1-propenylmagnesium bromide (0.5 M in THF), methyllithium (1.6 M in diethyl
ether), diisobutylaluminum hydride (1.0 M in hexanes) and copper iodide were purchased
from Sigma-Aldrich and used as received. n-Butyllithium solution (2.5 M in hexanes)
was purchased from Sigma-Aldrich and titrated with recrystallized diphenylacetic acid.
2-Bromopropene was purchased from GFS Chemicals and used without further
purification. N-bromosuccinimide (NBS) was purchased from Sigma-Aldrich and
purified by recrystallization from H,O before use. 2-Bromopent-1-ene was prepared
according to a literature procedure’ from 2,3-dibromopropene and ethylmagnesium
bromide. 5-Bromo-6-(1,3-dioxolan-2-yl)benzo[d][1,3]dioxole was prepared according to
a literature procedure™ from 6-bromopiperonal and ethylene glycol. 5-Phenylhex-5-enal



(5) was prepared according to literature procedures from 5-oxo-5-phenylvaleric acid.® 2-
(2-Bromoallyl)benzaldehyde was prepared according to a literature procedure from 2-
bromobenzaldehyde, ethylene glycol and 2,3-dibromopropene.’

[Rh(COD)CI],, [Rh(COD),]BFs, rac-BINAP  (2,2’-bis(diphenylphosphino)-1,1’-
binaphthalene), (R)-BINAP ((R)-2,2’-bis(diphenylphosphino)-1,1’-binaphthalene), (R)-
MeO-BIPHEP  ((R)-2,2’-bis(diphenylphosphino)-1,1"-biphenyl),  (R)-DTBM-MeO-
BIPHEP  ((R)-2,2"-bis(di(3,5-di-z-butyl-4-methoxyphenyl)phosphino)-6,6"-dimethoxy-
1,1"-biphenyl), (R)-SEGPHOS ((R)-2,2"-bis(diphenylphosphino)-4,4"-bi-1,3-
benzodioxole), (R)-DTBM-SEGPHOS ((R)-2,2"-bis(di(3,5-di-z-butyl-4-
methoxyphenyl)phosphino)-4,4"-bi-1,3-benzodioxole) and silver tetrafluoroborate were
purchased from Strem Chemicals and used without further purification. NaBARF
(Sodium tetrakis[3,5-bis(trifluoromethyl)phenyl]borate) was prepared according to a
literature procedure.® [Rh(COD),]JBARF was prepared according to a literature procedure
from [Rh(COD)Cl],, 1,5-cyclooctadiene and NaBARF.’

General Procedure A: Synthesis of ortho-Bromobenzylbromide S2b-S2e

Br NBS (1.20 equiv)

Br
N (B20), (0.200 equiv) _ ¢
! P CHCls, reflux ! > Br

S2b-S2e

To a solution of the appropriate ortho-bromotoluene derivative in CHCl; was added NBS
(1.20 equiv) and (PhCO,), (0.200 equiv). The reaction mixture was heated to reflux under
N, for 6-24 h. The solution was cooled to room temperature and quenched by the addition
of sat. NaHCOj solution. The organic layer was washed with NaHCO; (3x) and brine,
then dried over Na,SO, and concentrated under reduced pressure. The crude product was
purified by flash column chromatography or recrystallization to yield the appropriate
ortho-bromobenzylbromide S2b-S2e.

according to general procedure A from 2-bromo-4-fluorotoluene (5.10

g, 27.0 mmol), NBS (5.77 g, 32.4 mmol) and Ph(CO;), (1.31 g, 5.40

S2b mmol) under reflux for 6 h. The crude product was purified by flash

column chromatography (95:5 Hex:EtOAc) to yield S2b (2.99 g, 11.14 mmol, 46%) as a

white amorphous solid. m.p. = 50-51 °C (lit = 51-52 °C). 'HNMR (CDCls, 400 MHz):

0 4.58 (s, 2H), 7.03 (ddd, J = 8.4, 8.0, 2.4 Hz, 1H), 7.33 (dd, J = 8.0, 2.4 Hz, 1H), 7.44

(dd, J = 8.4, 5.6 Hz, 1H). >C NMR (CDCl;, 100 MHz): & 32.6, 115.4 (d, J = 21.0 Hz),

120.8 (d, J = 24.2 Hz), 1249 (d, J = 10.0 Hz), 132.4 (d, J = 8.8 Hz), 133.3 (d, J =34
Hz), 162.3 (d, J=251.6 Hz). "’F NMR (CDCls, 376 MHz): & -111.4 (m, 1F).

F\©;Br 2-Bromo-1-(bromomethyl)-4-fluorobenzene'™'  (S2b):  Prepared
Br

according to general procedure A from 2-bromo-5-fluorotoluene (5.10
g, 27.0 mmol), NBS (5.77 g, 32.4 mmol) and Ph(CO,), (1.31 g, 5.40
S2c mmol) under reflux for 24 h. The crude product was purified by flash
column chromatography (95:5 Hex:EtOAc) to yield S2¢ (2.36 g, 8.91

Br 1-Bromo-2-(bromomethyl)-4-fluorobenzene'>  (S2c):  Prepared
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mmol, 33%) as a colorless oil. "HNMR (CDCls, 400 MHz): & 4.54 (s, 2H), 6.91 (ddd, J =
8.8, 8.8, 3.2 Hz, 1H), 7.20 (dd, J = 8.8, 3.2 Hz, 1H), 7.53 (dd, J = 8.8, 5.2 Hz, 1H). °C
NMR (CDCls, 100 MHz): § 37.5, 47.3 (d, J = 22.0 Hz), 48.1 (d, J = 23.0 Hz), 48.5 (d, J =
3.2 Hz), 64.5 (d, J = 7.8 Hz), 68.8 (d, J = 7.6 Hz), 91.8 (d, J = 246.8 Hz). ’"F NMR
(CDCls, 376 MHz): 6 -114.5 (m, 1F).

according to general procedure A from 2-bromo-5-chlorotoluene (5.55

g, 27.0 mmol), NBS (5.77 g, 32.4 mmol) and Ph(CO,), (1.31 g, 5.40

s2d mmol) under reflux for 18 h. The crude product was purified by flash

column chromatography (95:5 Hex:EtOAc) to yield S2d (2.74 g, 9.65

mmol, 36%) as a pale orange amorphous solid. 'HNMR (CDCl;, 400 MHz): § 4.53 (s,

2H), 7.15 (dd, J = 8.4, 2.4 Hz, 1H), 7.45 (d, J= 2.4 Hz, 1H), 7.50 (d, J = 8.4 Hz, 1H). °C
NMR (CDCls, 100 MHz): & 32.3, 122.2, 130.1, 131.0, 133.7, 134.3, 138.6.

J@(B/r 1-Bromo-2-(bromomethyl)-4-chlorobenzene'®  (S2d):  Prepared
Cl Br

according to general procedure A from 4-bromo-3-methylanisole

(8.04 g, 40.0 mmol), NBS (8.54 g, 48.0 mmol) and Ph(CO»), (1.94

S2e g, 8.00 mmol) under reflux for 24 h. The crude product was purified

by recrystallization from hexanes to yield S2e (3.44 g, 12.3 mmol,

31%) as a white crystalline solid. m.p = 92-93 °C (lit = 92-93 °C) '"HNMR (CDCl;, 400

MHz): & 3.80 (s, 3H), 4.56 (s, 2H), 6.74 (dd, J = 8.8, 3.0 Hz, 1H), 6.99 (d, J = 3.0 Hz,

1H), 7.45 (d, J = 8.8 Hz, 1H). °C NMR (CDCls, 100 MHz): § 33.6, 55.7, 114.8, 116.2,
116.7, 134.0, 137.9, 159.3.

/©i5/r 1-Bromo-2-(bromomethyl)-4-methoxybenzene" (S2e): Prepared
MeO Br

General Procedure B: Synthesis of S3a-S3e, S3g-S3h, S30, and S7

. Br Cul (0.200 equiv)
Mg turnings | ol 2 2'-bipyridine (0.200 equiv) X B
R2” "Br THF, reflux R2" “MgBr R Br - R
’ Z THF, 0° C tort = R2
S3a-S3e
S$39-S3h
S30, S7

To an oven-dried schlenk flask equipped with a stir bar and under nitrogen atmosphere
was added Mg turnings (2.20-3.50 equiv), a few crystals of I, and anhydrous THF (4-50
mL). In a separate oven-dried round bottom flask, a solution of the appropriate vinyl
bromide (1.67-2.50 equiv) in anhydrous THF (4-10 mL) was prepared. An initial volume
of 1 mL of the vinyl bromide solution was added to the Mg suspension and the mixture
was heated gently with a heat gun to initiate formation of the Grignard reagent. The
remaining vinyl bromide solution was added slowly, keeping the solution of Grignard
reagent at reflux. The reaction mixture was refluxed for an additional 2-4 hours and
cooled to room temperature. To an oven-dried 100 mL round bottom flask was added the
appropriate 2-bromobenzylbromide (1.00 equiv), Cul (0.200 equiv), 2,2’-bipyridine
(0.200 equiv) and dry THF (10 mL), and the mixture was cooled to 0 °C. The solution of
Grignard reagent was slowly transferred to this mixture via cannula. The combined
reaction mixture was stirred overnight and allowed to warm to room temperature. The
reaction was quenched by the addition of sat. NH4Cl solution and extracted with Et,O
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(3x). The combined organic layers were dried over Na,SQy, filtered, and concentrated
under reduced pressure. The crude product was purified by flash column chromatography
to yield the appropriate ortho-allylbromobenzene derivative S3a-S3e, S3g-S3h, S3o, S7.
As noted with each compound, HRMS values for S3b-S3e were found after loss of a -
C;zH;5 unit.

Br 1-Bromo-2-(2-methylallyl)benzene'* (S3a): Prepared according to

©/\/U\ general procedure B from 2-bromopropene (2.42 g, 20.0 mmol) and 2-

bromobenzylbromide (2.99 g, 12.0 mmol). The crude product was

S3a purified by flash column chromatography (100% hexanes) to yield S3a

(1.78 g, 8.42 mmol, 70%) as a pale yellow oil. '"H NMR (CDCls, 400

MHz): & 1.76 (s, 3H), 3.46 (s, 2H), 4.59 (s, 1H), 4.86 (s, 1H), 7.05-7.10 (m, 1H), 7.18-

7.29 (m, 2H), 7.55 (d, J= 8.0 Hz, 1H). >C NMR (CDCl;, 100 MHz): § 22.6, 44.0, 112.5,
125.3,127.3,127.9, 131.0, 132.9, 139.2, 143.5.

E Br 2-Bromo-4-fluoro-1-(2-methylallyl)benzene (S3b): Prepared
according to general procedure B from 2-bromopropene (1.09 g, 9.00
m mmol) and S2b (1.45 g, 5.40 mmol). The crude product was purified
S3b by flash column chromatography (98:2 Hex:EtOAc) to yield S3b
(0.794 g, 3.47 mmol, 64%) as a yellow oil containing 5% 1-fluoro-4-
(2-methylallyl)benzene. '"HNMR (CDCls, 400 MHz): & 1.74 (s, 3H), 3.42 (s, 2H), 4.57 (s,
1H), 4.86 (s, 1H), 6.98 (ddd, /= 8.4, 8.4, 2.8 Hz, 1H), 7.19 (dd, J = 8.4, 6.0 Hz, 1H), 7.30
(dd, J = 8.4, 2.8 Hz, 1H). >C NMR (CDCl;, 100 MHz): § 22.5, 43.2, 112.7, 114.5 (d, J =
20.4 Hz), 119.9 (d, J = 24.0 Hz), 124.9 (d, J = 9.2 Hz), 131.6 (d, J = 8.0 Hz), 135.1 (d, J
= 3.4 Hz), 143.4, 161.0 (d, J = 247.4 Hz). ’F NMR (CDCls, 376 MHz): § -115.7 (m, 1F).
HRMS (ESI) calcd. for C;oH;oBrF (M+H"-C3Hs) 186.9558, found 186.9551.

Br 1-Bromo-4-fluoro-2-(2-methylallyl)benzene (S3c¢): Prepared

m according to general procedure B from 2-bromopropene (1.09 g, 9.00

F mmol) and S2¢ (1.45 g, 5.40 mmol, 0.600 equiv). The crude product

S3c was purified by flash column chromatography (98:2 Hex:EtOAc) to

yield S3c (0.425 g, 1.86 mmol, 34%) as a yellow oil. 'H NMR

(CDCls, 400 MHz): & 1.76 (s, 3H), 3.43 (s, 2H), 4.64 (s, 1H), 4.90 (s, 1H), 6.83 (ddd, J =

9.6, 8.8, 3.2 Hz, 1H), 6.97 (dd, J = 9.6, 3.2 Hz, 1H), 7.50 (dd, J = 8.8, 5.2 Hz, 1H). "°C

NMR (CDCls, 100 MHz): 6 22.6, 44.1, 113.2, 115.1 (d, J = 22.4 Hz), 117.6 (d, J = 22.8

Hz), 119.2 (d, /= 3.0 Hz), 133.9 (d, /= 7.8 Hz), 141.4 (d, /= 7.6 Hz), 142.9, 162.1 (d, J

= 245.2 Hz). F NMR (CDCls;, 376 MHz): & -116.0 (m, 1F). HRMS (ESI) calcd. for
C;H;sBrF (M+H'-C3Hs) 186.9558, found 186.9549.

B 1-Bromo-4-chloro-2-(2-methylallyl)benzene  (S3d):  Prepared

| according to general procedure B from 2-bromopropene (2.42 g, 20.0

Cl = mmol) and S2d (2.28 g, 8.00 mmol). The crude product was purified
S3d by flash column chromatography (100% hexanes) to yield S3d (1.25

g, 5.10 mmol, 64%) as a yellow oil. 'HNMR (CDCls;, 400 MHz): &
1.75 (s, 3H), 3.41 (s, 2H), 4.62 (s, 1H), 4.89 (s, 1H), 7.06 (dd, J = 8.4, 2.8 Hz, 1H), 7.21
(d, J=2.8 Hz, 1H), 7.47 (d, J = 8.4 Hz, 1H). °C NMR (CDCls, 100 MHz): § 22.9, 43.8,
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113.1, 127.4, 127.9, 130.6, 133.3, 133.8, 140.9, 142.7. HRMS (ESI) calcd. for
CoH;oBrCl (M+H"-C3Hs) 202.9263, found 202.9260.

Br 1-Bromo-4-methoxy-2-(2-methylallyl)benzene (S3e): Prepared

X
| according to general procedure B from 2-bromopropene (2.06 g,
MeO = 17.0 mmol) and S2e (2.86 g, 10.2 mmol). The crude product was
S3e purified by flash column chromatography (100% hexanes) to yield

S3e (1.55 g, 6.41 mmol, 63%) as a yellow oil. '"HNMR (CDCls,
400 MHz): & 1.78 (s, 3H), 3.43 (s, 2H), 3.78 (s, 3H), 4.65 (s, 1H), 4.89 (s, 1H), 6.66 (dd,
J=28.8,3.0 Hz, 1H), 6.81 (d, J= 3.0 Hz, 1H), 7.45 (d, J= 8.8 Hz, 1H). *C NMR (CDCl;,
100 MHz): & 22.6, 44.2, 55.4, 112.6, 113.6, 115.7, 116.5, 133.3, 140.2, 143.4, 159.0.
HRMS (ESI) calcd. for C;;H;3BrO (M+H-C3Hs) 198.9759, found 198.9753.

Br 1-Bromo-2-(2-methylenepentyl)benzene (S3g): Prepared
% according to general procedure B from 2-bromopent-1-ene (2.09 g,
14.0 mmol) and 2-bromobenzylbromide (2.10 g, 8.40 mmol). The

S3g crude product was purified by flash column chromatography (100%

hexanes) to yield S3g (0.681 g, 2.85 mmol, 34%) as a colorless oil.
'"HNMR (CDCls, 400 MHz): & 0.94 (t, J = 7.6, 3H), 1.54 (m, 2H), 2.05 (t, J = 7.6 Hz,
2H), 3.47 (s, 2H), 4.58 (s, 1H), 4.88 (s, 1H), 7.03-7.09 (m, 1H), 7.20-7.26 (m, 2H), 7.55
(dd, J = 7.2, 0.8 Hz, 1H). °C NMR (CDCls, 100 MHz): § 14.0, 21.0, 38.4, 42.4, 111.6,
125.3,127.3,127.8, 131.1, 132.9, 139.4, 147.4. HRMS (ESI) calcd. for C;,H;sBr (M+H -
CsHy) 168.9653, found 168.9645.

general procedure B from a-bromostyrene (3.66 g, 20.0 mmol) and 2-
bromobenzylbromide (2.99 g, 12.0 mmol). The crude product was
purified by flash column chromatography (100% hexanes) to yield S3h
(1.70 g, 6.23 mmol, 52%) as a pale yellow oil which contained 10% of
prop-2-ene-1,2-diyldibenzene. '"HNMR (CDCls, 400 MHz): & 3.93 (s, 2H), 4.86 (s, 1H),
5.52 (s, 1H), 7.07 (ddd, J = 8.0, 2.4, 1.6 Hz, 1H), 7.18-7.34 (m, 5H), 7.47 (m, 2H), 7.56
(dd, J = 8.0, 1.0 Hz, 1H). >C NMR (CDClL;, 100 MHz): & 41.5, 114.8, 125.3, 126.1,
127.5, 127.8, 128.0, 128.5, 131.1, 132.9, 139.1, 140.8, 145.6. HRMS (ESI) calcd. for
Ci5H3Br (M+H'-CgH;) 168.9653, found 168.9647.

(\IB;U\ 1-Bromo-2-(2-phenylallyl)benzene (S3h): Prepared according to
= Ph

S3h

Br  1-Allyl-2-bromobenzene'*'"> (S30): Prepared according to a modified

@J version of general procedure B from vinylmagnesium bromide (12.0 mL of

a 1.00 M solution, 12.00 mmol) and 2-bromobenzylbromide (1.80 g, 7.20

S3o mmol). The crude product was purified by flash column chromatography

(100% hexanes) to yield S30 (0.880 g, 4.46 mmol, 37%) as a colorless oil.

'"HNMR (CDCls, 400 MHz): § 3.52 (d, J = 6.4 Hz, 2H), 5.05-5.14 (m, 2H), 5.98 (ddt, J =

16.8, 10.0, 6.4 Hz, 1H), 7.05 — 7.11 (m, 1H), 7.15-7.32 (m, 2H), 7.55 (dd, J = 8.4, 0.8 Hz,

1H). *C NMR (CDCl;, 100 MHz): & 40.3, 116.7, 124.7, 127.6, 128.0, 130.6, 132.9,
135.7, 139.6.
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Br 1-Bromo-2-(but-2-en-1-yl)benzene'® (S7): Prepared according to a
m modified version of general procedure B from 1-propenylmagnesium
bromide (24.0 mL of a 0.5 M solution, 12.00 mmol) and 2-
bromobenzylbromide (1.80 g, 7.20 mmol). The crude product was
purified by flash column chromatography (100% hexanes) to yield S7 as a mixture of
isomers (E:Z = 1.6:1.0) (1.38 g, 6.53 mmol, 54%) as a colorless oil. Spectral data is
consistent with previous reports.

S7

General Procedure C: Synthesis of ortho-Allylbenzaldehydes 1a-1e, 1g-h, 10, d-1a, 7

O
Br 1. nBuLi, -78 °C |
N 2.DMF, -78 °C torrt X
RiG- > Rl
= r2 THF \F R2

S3a-S3e 1a-1e
S$3g-S3h 1g-1h
S30, S7 10, d-1a,7

To a solution of the appropriate ortho-allylbromobenzene derivative S3a-S3e, S3g-S3h,
S30 and S7 (1.00 equiv) in THF at -78 °C was added n-BuLi (1.00-1.10 equiv of 1.10-
1.80M solutions in hexanes), dropwise. This solution was kept at -78 °C for 1 hour,
warmed to room temperature for 30 minutes, and then cooled back to -78 °C for 10
minutes before DMF (1.50-3.00 equiv) was added dropwise. The solution was allowed to
warm to room temperature overnight before it was quenched by the addition of a sat.
NH4CI solution. The reaction mixture was extracted with Et,O (3x). The combined
organic layers were dried over Na,SOy, filtered, and concentrated under reduced pressure.
The crude product was purified by flash column chromatography (hexanes:EtOAc) to
yield the appropriate ortho-allylbenzaldehyde 1a-1e, 1g-h, 10, d-1a, and 7.

o 2-(2-Methylallyl)benzaldehyde'*' (1a): Prepared according to general

I procedure C from S3a (1.27 g, 6.00 mmol), n-BuLi (5.08 mL ofa 1.30 M

solution in hexanes, 1.10 equiv) and DMF (1.34 mL, 3.00 equiv). The

crude product was purified by flash column chromatography (90:10

1a Hex:EtOAc) to yield 1a (0.779 g, 4.86 mmol, 81%) as a yellow oil. 'H

NMR (CDCls, 400 MHz): 6 1.78 (s, 3H), 3.73 (s, 2H), 4.45 (s, 1H), 4.84 (s, 1H), 7.28

(dd, J=17.6, 1.2 Hz, 1H), 7.40 (ddd, J= 7.6, 7.6, 1.2 Hz, 1H), 7.53 (ddd, /= 17.6, 7.6, 1.6

Hz, 1H), 7.87 (dd, J = 7.6, 1.6 Hz, 1H), 10.25 (s, 1H). °C NMR (CDCL;, 100 MHz): &
23.1,40.3, 112.6, 127.1, 130.7, 131.8, 134.0, 134.4, 142.2, 145.4, 192.2.

5-Fluoro-2-(2-methylallyl)benzaldehyde (1b): Prepared according to

(|3 general procedure C from S3b (0.401 g, 1.75 mmol), n-BuLi (1.41 mL

F of a 1.30 M solution in hexanes, 1.05 equiv) and DMF (0.20 mL, 1.50
equiv). The crude product was purified by flash column

chromatography (90:10 Hex:EtOAc) to yield 1b (0.093 g, 0.522

1b mmol, 30%) as a yellow oil. '"HNMR (CDCl;, 400 MHz): & 1.78 (s,

3H), 3.68 (s, 2H), 4.44 (s, 1H), 4.86 (s, 1H), 7.20-7.28 (m, 2H), 7.57
(dd, J = 8.8, 1.2 Hz, 1H), 10.2 (s, 1H). *C NMR (CDCls, 100 MHz): & 22.9,39.5, 112.9,
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115.8 (d, J=35.7), 121.0 (d, J = 21.6 Hz), 133.5 (d, J = 7.0 Hz), 135.8 (d, J = 6.0 Hz),
137.9 (d, J=3.2 Hz), 145.2, 161.8 (d, J = 246.0), 190.5. "’F NMR (CDCl, 376 MHz): & -
115.9 (m, 1F). HRMS (ESI) calcd. for C;;H;;FO (M+H") 179.0867, found 179.0860.

o 4-Fluoro-2-(2-methylallyl)benzaldehyde (1c¢): Prepared according to

I general procedure C from S3c¢ (0.401 g, 1.75 mmol), n-BuLi (1.41 mL
/@i)J\ of a 1.30 M solution in hexanes, 1.05 equiv) and DMF (0.20 mL, 1.50
£ equiv). The crude product was purified by flash column
chromatography (90:10 Hex:EtOAc) to yield 1¢ (0.164 g, 0.92 mmol,
53%) as a yellow oil.'HNMR (CDCls;, 400 MHz): § 1.78 (s, 3H), 3.73
(s, 2H), 4.50 (s, 1H), 4.88 (s, 1H), 6.99 (dd, J = 9.6, 2.8 Hz, 1H), 7.07 (ddd, J = 9.6, 8.4,
2.8 Hz, 1H), 7.89 (dd, J = 8.4, 6.0 Hz, 1H), 10.17 (s, 1H). °C NMR (CDCl;, 100 MHz):
822.9,40.1, 113.2, 114.4 (d, J=22.0 Hz), 118.4 (d, J = 22.0 Hz), 131.0 (d, J = 2.6 Hz),
133.6 (d, J= 10.0 Hz), 144.4, 145.6 (d, J = 9.0 Hz), 166.0 (d, J= 255.0 Hz), 190.4. "°F

NMR (CDCls, 376 MHz): & -104.9 (m, 1F). HRMS (ESI) caled. for C;;H;;FO (M+H")
179.0867, found 179.0863.

1c

0 4-Chloro-2-(2-methylallyl)benzaldehyde (1d): Prepared according

| to general procedure C from S3d (0.908 g, 3.70 mmol), n-BuLi (3.13

mL of a 1.30 M solution in hexanes, 1.10 equiv) and DMF (0.86 mL,

cl 3.00 equiv). The crude product was purified by flash column
1d chromatography (90:10 Hex:EtOAc) to yield 1d (0.219 g, 1.12

mmol, 30%) as a yellow oil.'HNMR (CDCls;, 400 MHz): & 1.78 (s,

3H), 3.70 (s, 2H), 4.48 (s, 1H), 4.88 (s, 1H), 7.28 (d, J = 2.0 Hz, 1H), 7.37 (dd, J = 8.2,
2.0 Hz, 1H), 7.81 (d, J = 8.2 Hz, 1H), 10.18 (s, 1H). °C NMR (CDCl;, 100 MHz): 3

23.0, 40.0, 113.3, 127.5, 131.6, 132.0, 132.8, 140.3, 144.0, 144.5, 190.8. HRMS (ESI)
caled. for C;;H;;C10 (M+H") 195.0571, found 195.0568.

o) 4-Methoxy-2-(2-methylallyl)benzaldehyde (1e): Prepared

| according to general procedure C from S3e (1.09 g, 4.50 mmol), n-

BuLi (3.46 mL of a 1.30 M solution in hexanes, 1.00 equiv) and

MeO DMF (0.520 mL, 1.50 equiv). The crude product was purified by

le flash column chromatography (90:10 Hex:EtOAc) to yield le

(0.703 g, 3.70 mmol, 82%) as a yellow oil. 'HNMR (CDCls, 400 MHz): & 1.70 (s, 3H),

3.64 (s, 2H), 3.79 (s, 3H), 4.44 (s, 1H), 4.77 (s, 1H), 6.70 (d, J = 2.4 Hz, 1H), 6.80 (dd, J

= 8.8, 2.4 Hz, 1H), 7.75 (d, J= 8.8 Hz, 1H), 10.01 (s, 1H). >C NMR (CDCl;, 100 MHz):

0 22.9,40.4, 55.5, 112.1, 112.5, 116.8, 128.0, 133.5, 144.7, 144.9, 163.6, 190.6. HRMS
(ESI) calcd. for C12H 40, (M+H") 191.1067, found 191.1065.

2-(2-Methylenepentyl)benzaldehyde (1g): Prepared according to

|O general procedure C from S3g (0.957 g, 4.00 mmol), n-BuLi (2.33

mL of a 1.80 M solution in hexanes, 1.05 equiv) and DMF (0.93

% mL, 3.00 equiv). The crude product was purified by flash column
chromatography (90:10 Hex:EtOAc) to yield 1g (0.296 g, 1.57

1g mmol, 39%) as a yellow oil. 'HNMR (CDCls, 400 MHz): & 0.89 (t,
J=17.6 Hz, 3H), 1.41 — 1.53 (m, 2H), 2.01 (t, /= 7.2 Hz, 2H), 3.68 (s, 2H), 4.36 (s, 1H),
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4.80 (s, 1H), 7.22 (dd, J = 7.6, 1.0 Hz, 1H), 7.33 (ddd, J = 7.6, 7.6, 1.0 Hz, 1H), 7.46
(ddd, J = 7.6, 7.6, 1.2 Hz, 1H), 7.82 (dd, J = 7.6, 1.2 Hz, 1H), 10.18 (s, 1H). °C NMR
(CDCl3, 100 MHz): & 13.8, 20.9, 38.7, 38.7, 111.7, 126.9, 130.4, 131.8, 133.8, 134.4,
142.2, 149.3, 192.0. HRMS (ESI) calcd. for C;3H;c0 (M+H") 189.1274, found 189.1271.

o) 2-(2-Phenylallyl)benzaldehyde”'” (1h): Prepared according to general

| procedure C from S3h (1.09 g, 4.00 mmol), n-BuLi (2.33 mL of a 1.80
@i)L M solution in hexanes, 1.05 equiv) and DMF (0.93 mL, 3.00 equiv).
pn The crude product was purified by flash column chromatography

1h (90:10 Hex:EtOAc) to yield 1h (0.332 g, 1.49 mmol, 37%) as a yellow

oil. 'HNMR (CDCls;, 400 MHz): & 4.18 (s, 2H), 4.66 (d, J = 1.2 Hz,

1H), 5.41 (d, J=1.2 Hz, 1H), 7.16-7.34 (m, 5H), 7.40-7.44 (m, 3H), 7.80 (dd, /= 6.4, 1.2
Hz, 1H), 10.16 (s, 1H). *C NMR (CDCls;, 100 MHz): § 37.6, 114.9, 126.0, 127.0, 127.8,

128.4, 131.5, 131.6, 133.9, 134.2, 140.9, 141.7, 147.5, 192.3. HRMS (ESI) calcd. for
C16H140 (M+Na") 245.0937, found 245.0935.

O 2-Allylbenzaldehyde'*" (10): Prepared according to general procedure C

N from S30 (0.788 g, 4.00 mmol), n-BuLi (4.00 mL of a 1.10 M solution in

| || hexanes, 1.10 equiv) and DMF (0.93 mL, 3.00 equiv). The crude product

= was purified by flash column chromatography (90:10 Hex:EtOAc) to yield

1o 10 (0.344 g, 2.36 mmol, 59%) as a yellow oil. 'HNMR (CDCls, 400 MHz):

0 3.82 (d, J = 6.4 Hz, 2H), 4.98 (dd, J = 17.2, 1.8 Hz, 1H), 5.09 (dd, J =

10.2, 1.8 Hz, 1H), 6.05 (ddt, J=17.2, 10.2, 6.4, 1H), 7.30 (dd, J = 7.6, 0.8 Hz, 1H), 7.40

(ddd, J=17.6, 7.6, 0.8 Hz, 1H), 7.55 (ddd, J = 7.6, 7.6, 0.8 Hz, 1H), 7.85 (dd, J= 7.6, 0.8

Hz 1H), 10.26 (s, 1H). >C NMR (CDCls, 100 MHz): & 36.5, 116.4, 126.9, 131.6, 131.6,
133.8, 133.9, 136.9, 142.2, 192.3.

o d;-2-(2-Methylallyl)benzaldehyde (d-1a): Prepared according to a
| D modified version of general procedure C from S3a (0.866 g, 4.10 mmol),
n-BuLi (1.87 mL of a 2.30 M solution in hexanes, 1.05 equiv) and DMF-d;
(0.957 mL, 3.00 equiv). The crude product was purified by flash column
chromatography (90:10 Hex:EtOAc) to yield d-1a (0.414 g, 2.57 mmol,
63%) as a pale yellow oil. "HNMR (CDCls;, 400 MHz): & 1.78 (s, 3H),
3.72 (s, 2H), 4.45 (s, 1H), 4.84 (s, 1H), 7.28 (dd, J = 7.6, 0.8 Hz, 1H), 7.39
(ddd, J=17.6, 7.6, 0.8 Hz, 1H), 7.53 (ddd, J = 8.0, 7.6, 0.8 Hz, 1H), 7.87 (dd, 8.0, 0.8 Hz,
1H). >C NMR (CDCls, 100 MHz): § 23.0, 40.3, 112.6, 127.1, 130.6, 131.7, 134.0, 134.3
(t, J = 3.0 Hz), 142.2, 145.4, 191.9 (t, J = 26.4 Hz). HRMS (ESI) calcd. for C;;H;;DO
(M+H") 162.1024, found 162.1021.

d-1a

) 2-(But-2-en-1-yl)benzaldehyde'® (7): Prepared according to general
| procedure C from S7 (1.37 g, 6.50 mmol), n-BuLi (2.83 mL of a 2.30 M
| solution in hexanes, 1.00 equiv) and DMF (1.50 mL, 3.00 equiv). The
crude product was purified by flash column chromatography (90:10

7 Hex:EtOAc) to yield 7 (0.797 g, 4.97 mmol, 76%) as a yellow oil (E:Z =
1.3:1). Spectral data is consistent with previous reports.'®
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Synthesis of 6-(2-Methylallyl)benzo[d][1,3]dioxole-5-carbaldehyde 1f

i
< D{k Mg turnings <O:©\/‘\O + /\( Cul (0.100 equiv)
Br THF, reflux o MgBr Cl THF, 0° C to rt
]
oo e 0
H,O/acetone 0

O 6-(2-Methylallyl)benzo|d][1,3]dioxole-5-carbaldehyde (1f): To

o | an oven-dried schlenk flask equipped with a stir bar and under
{ nitrogen atmosphere was added Mg turnings (0.182 g, 7.50 mmol,
o 1.50 equiv), a few crystals of I, and anhydrous THF (20 mL). In a
1f separate oven-dried round bottom flask, a solution of 5-bromo-6-

(1,3-dioxolan-2-yl)benzo[d][1,3]dioxole (1.37 g, 5.00 mmol, 1.00 equiv) in anhydrous
THF (8 mL) was prepared. An initial volume of 1 mL of the solution of 5-bromo-6-(1,3-
dioxolan-2-yl)benzo[d][1,3]dioxole was added to the Mg suspension via syringe and the
mixture was heated gently with a heat gun to initiate the formation of the Grignard
reagent. The remaining solution of 5-Bromo-6-(1,3-dioxolan-2-yl)benzo[d][1,3]dioxole
was added slowly while keeping the solution of the Grignard reagent at reflux. The
reaction mixture was refluxed for an additional 2 hours and cooled to room temperature.
To an oven-dried 100 mL round bottom flask was added 3-chloro-2-methylprop-1-ene
(0.734 mL, 7.50 mmol, 1.50 equiv), Cul (0.143 g, 0.750 mmol, 0.100 equiv) and dry THF
(10 mL), and the mixture was cooled to 0 °C. The solution of the Grignard reagent was
slowly transferred to this mixture via cannula. The combined reaction mixture was stirred
overnight and allowed to warm to room temperature. The reaction was quenched by the
addition of sat. NH4Cl solution and extracted with CH,Cl, (3x). The combined organic
layers were dried over Na,SO4 and concentrated under reduced pressure. The crude
product was refluxed for 2 h following the addition of 20 mL H,O, 20 mL acetone and
PTSA (150 mg). Upon cooling to room temperature, the product was extracted with
CH,Cl;, (3x), dried over Na,SO4 and concentrated under reduced pressure. The crude
product was purified by flash column chromatography (90:10 Hex:EtOAc) to yield 1f
(0.209 g, 1.02 mmol, 20%) as a yellow oil. '"HNMR (CDCls, 400 MHz): & 1.76 (s, 3H),
3.63 (s, 2H), 4.52 (s, 1H), 4.86 (s, 1H), 6.03 (s, 2H), 6.71 (s, 1H), 7.35 (s, 1H), 10.1 (s,
1H). C NMR (CDCl3, 100 MHz): § 22.8, 40.0, 102.0, 108.0, 111.1, 112.9, 129.1, 139.8,
145.2, 147.2, 152.6, 189.6. HRMS (ESI) calcd. for C;,H;,03 (M+H") 205.0859, found
205.0859.

S-10



General Procedure D: Synthesis of ortho-Allylbenzaldehydes 1i-1n

Pd PPh3)4 (5 mol%)
+ “ NaZCO3 4 equiv)
1,4-dioxane, 60 °C

Compounds 1i-1n were prepared according to a procedure reported by Glorius ef al.” To
an oven dried Schlenk flask was added Pd(PPh;)4 (0.050-0.100 mmol, 0.05 equiv), the
appropriate arylboronic acid (1.20-3.00 mmol, 1.50 equiv), 1.6-4.0 mL of a 2M solution
of aqueous Na,COs, 2-(2-bromoallyl)benzaldehyde (0.800-2.00 mmol, 1.00 equiv) and 4-
10 mL of 1,4-dioxane. The flask was evacuated and backfilled with nitrogen three times
and stirred for 16 hours at 60 °C. The reaction was quenched with 10 mL of water and
extracted with 20 mL EtOAc (3x). The combined organic layers were dried over Na,SO4
and concentrated under reduced pressure. The crude product was purified by flash
column chromatography (Hex:EtOAc) to yield ortho-allylbenzaldehydes 1i-1n.

) 2-(2-(4-Chlorophenyl)allyl)benzaldehyde  (1i):  Prepared
l according to general procedure D from Pd(PPhs)s (116 mg,
0.100 mmol, 0.05 equiv), 4-chlorophenylboronic acid (469 mg,

X 3.00 mmol, 1.50 equiv), 4 mL of a 2M aqueous Na,CO;

1i | g solution, 2-(2-bromoallyl)benzaldehyde (450 mg, 2.00 mmol,

1.00 equiv) and 10 mL 1,4-dioxane. The crude product was
purified by flash column chromatography (90:10 Hex:EtOAc) to yield 1i (0.378 g, 1.47
mmol, 74%) as a pale yellow oil. '"HNMR (CDCls, 400 MHz): & 4.23 (s, 2H), 4.75 (s,
1H), 5.44 (s, 1H), 7.27-7.31 (m, 3H), 7.38-7.45 (m, 3H), 7.52 (ddd, J = 7.6, 7.6, 1.6 Hz,
1H), 7.84 (dd, J = 7.6, 1.6 Hz, 1H), 10.2 (s, 1H). °C NMR (CDCls, 100 MHz): § 37.8,
115.4, 127.3, 127.5, 128.6, 131.6, 132.5, 133.6, 134.0, 134.2, 139.4, 141.4, 146.4, 192.6.
HRMS (ESI) caled. for C;6H;3C10 (M+H") 257.0728, found 257.0723.

@) 2-(2-(4-(Trifluoromethyl)phenyl)allyl)benzaldehyde’ (1j):

l Prepared according to general procedure D from Pd(PPhs),

(116 mg, 0.100 mmol, 0.05 equiv), 4-

X (trifluoromethyl)phenylboronic acid (570 mg, 3.00 mmol, 1.50

1j | P equiv), 4 mL of a 2M aqueous Na,COs; solution, 2-(2-

Fa bromoallyl)benzaldehyde (450 mg, 2.00 mmol, 1.00 equiv)

and 10 mL 1,4-dioxane. The crude product was purified by flash column chromatography

(90:10 Hex:EtOAc) to yield 1j (0.432 g, 1.49 mmol, 74%) as a yellow oil. "H NMR

(CDCl3, 400 MHz): & 4.26 (s, 2H), 4.83 (s, 1H), 5.50 (s, 1H), 7.31 (dd, J = 7.6, 0.8 Hz,

1H), 7.40 (ddd, J= 7.6, 7.2, 0.8 Hz, 1H), 7.53 (ddd, J = 7.6, 7.2, 1.2 Hz, 1H), 7.58 (s,

4H), 7.87 (dd, J = 7.6, 1.2 Hz, 1H), 10.2 (s, IH).">*C NMR (CDCl;, 100 MHz): & 37.8,

116.6, 124.3 (q, J = 270.5 Hz), 125.5 (q, J = 3.8 Hz), 126.5, 127.4, 129.8 (q, J = 32.4

Hz), 131.7, 133.0, 134.0, 134.2, 141.0, 144.6 (q, J = 1.4 Hz), 146.5, 192.7."F NMR

(CDCl;, 376 MHz): & -62.5 (s, 1F). HRMS (ESI) calcd. for C;7H;3F;0 (M+H") 291.0991,
found 291.0995.



o 2-(2-(4-Methoxyphenyl)allyl)benzaldehyde’ (1k): Prepared
according to general procedure D from Pd(PPhs)s (116 mg,
0.100 mmol, 0.05 equiv), 4-methoxyphenylboronic acid (456
A mg, 3.00 mmol, 1.50 equiv), 4 mL of a 2M aqueous Na,CO;
/ solution, 2-(2-bromoallyl)benzaldehyde (450 mg, 2.00 mmol,
OMe 1 09 equiv) and 10 mL 1,4-dioxane. The crude product was
purified by flash column chromatography (90:10 Hex:EtOAc) to yield 1k (0.324 g, 1.28
mmol, 64%) as a yellow oil. '"HNMR (CDCls, 400 MHz): & 3.81 (s, 3H), 4.22 (s, 2H),
4.64 (s, 1H), 5.41 (s, 1H), 6.86 (d, J = 8.8 Hz, 2H), 7.32 (dd, /= 7.6, 0.8 Hz, 1H), 7.37 —
7.44 (m, 3H), 7.51 (ddd, /= 7.6, 7.6, 1.6 Hz, 1H), 7.87 (dd, J = 7.6, 1.6 Hz, 1H), 10.2 (s,
1H). C NMR (CDCl;, 100 MHz): § 37.8, 55.4, 113.6, 113.8, 127.1, 127.2, 131.5, 131.6,
133.3, 134.0, 134.2, 142.0, 146.7, 159.4, 192.5. HRMS (ESI) calcd. for Ci7H;60;
(M+H") 253.1223, found 253.1228.

1k |

(|3 2-(2-(3-Methoxyphenyl)allyl)benzaldehyde (11): Prepared

according to general procedure D from Pd(PPhs)s (116 mg,

OMe 0.100 mmol, 0.05 equiv), 3-methoxyphenylboronic acid (456

X mg, 3.00 mmol, 1.50 equiv), 4 mL of a 2M aqueous Na,CO;

1 | > solution, 2-(2-bromoallyl)benzaldehyde (450 mg, 2.00 mmol,

1.00 equiv) and 10 mL 1,4-dioxane. The crude product was

purified by flash column chromatography (90:10 Hex:EtOAc) to yield 11 (0.278 g, 1.10

mmol, 55%) as a yellow oil. '"HNMR (CDCls, 400 MHz): & 3.84 (s, 3H), 4.26 (s, 2H),

4.76 (s, 1H), 5.50 (s, 1H), 6.86 (ddd, J = 8.0, 2.4, 0.8 Hz, 1H), 7.03 (dd, J = 2.4, 2.4 Hz,

1H), 7.10 (ddd, J = 8.0, 1.2, 0.8 Hz, 1H), 7.28 (dd, /= 2.4, 1.2 Hz, 1H), 7.35 (dd, J = 7.6,

0.8 Hz, 1H), 7.44 (ddd, J = 8.0, 7.6, 0.8 Hz, 1H), 7.55 (ddd, J = 8.0, 7.6, 1.6 Hz, 1H),

7.90 (dd, J = 7.6, 1.6 Hz, 1H), 10.3 (s, 1H). °C NMR (CDCl;, 100 MHz): & 37.8, 55.4,

112.1, 113.1, 115.3, 118.6, 127.2, 129.5, 131.6, 131.7, 134.0, 134.2, 141.8, 142.5, 147.5,
159.7, 192.5. HRMS (ESI) calcd. for C;7H 40, (M+H") 253.1223, found 253.1229.

0 2-(2-(2-Methoxyphenyl)allyl)benzaldehyde (1m): Prepared
l OMe according to general procedure D from Pd(PPhs)s (116 mg, 0.100
O mmol, 0.05 equiv), 2-methoxyphenylboronic acid (456 mg, 3.00
mmol, 1.50 equiv), 4 mL of a 2M aqueous Na,COs solution, 2-(2-
O bromoallyl)benzaldehyde (450 mg, 2.00 mmol, 1.00 equiv) and 10
mL 1,4-dioxane. The crude product was purified by flash column
chromatography (90:10 Hex:EtOAc) to yield 1m (0.272 g, 1.08 mmol, 54%) as a yellow
oil. '"HNMR (CDCls;, 400 MHz): & 3.86 (s, 3H), 4.17 (s, 2H), 4.81 (g, J = 1.6 Hz, 1H),
5.12 (q, J = 1.6 Hz, 1H), 6.84-6.92 (m, 2H), 7.08 (dd, J = 7.6, 2.0 Hz, 1H), 7.23 — 7.32
(m, 2H), 7.34 (ddd, J = 7.6, 7.6, 0.8 Hz, 1H), 7.50 (ddd, J = 7.6, 7.2, 1.6 Hz, 1H), 7.80
(dd, J=17.6, 1.6 Hz, 1H), 10.3 (s, 1H). *C NMR (CDCls, 100 MHz): & 38.5, 55.5, 110.7,
116.6, 120.8, 127.1, 128.96, 129.03, 130.2, 131.6, 132.0, 133.9, 134.5, 142.5, 148.9,
156.5, 192.4. HRMS (ESI) calcd. for C,7H602 (M+Na") 275.1043, found 275.1046.

im
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2-(2-(Thiophen-3-yl)allyl)benzaldehyde (1n): Prepared according

| to a modified version of general procedure D from Pd(PPh;s)s (46.0

mg, 0.050 mmol, 0.063 equiv), 3-thienylboronic acid (154 mg, 1.20

N\, mmol, 1.50 equiv), 1.6 mL of a 2M aqueous Na,COj solution, 2-(2-

\ g  bromoallyl)benzaldehyde (180 mg, 0.800 mmol, 1.00 equiv) and 4

mL 1,4-dioxane. The crude product was purified by flash column

chromatography (90:10 Hex:EtOAc) to yield 1n (94.2 mg, 0.413 mmol, 52%) as a yellow

oil. "HNMR (CDCls, 400 MHz): & 4.19 (s, 2H), 4.63 (s, 1H), 5.51 (s, 1H), 7.22-7.27 (m,

3H), 7.31 (dd, J = 7.6, 0.8 Hz, 1H), 7.40 (ddd, J = 7.6, 7.6, 0.8 Hz, 1H), 7.50 (ddd, J =

7.6, 7.6, 1.6 Hz, 1H), 7.86 (dd, J = 7.6, 1.6 Hz, 1H), 10.2 (s, IH). >C NMR (CDCls, 100

MHz): & 37.6, 113.8, 120.9, 125.7, 125.8, 127.2, 131.60, 131.63, 134.0, 134.3, 141.5,

142.0, 142.3, 192.5. HRMS (ESI) calcd. for Ci4H;,0S (M+H") 229.0682, found
229.0685.

General Procedure E: Hydroacylation of ortho-Allylbenzaldehydes 2a-20

[Rh COD)Cl], (2.5 mol %) o

n )-DTBM-SEGPHOS (5.0 mol %)

R NaBARF (5.0 mol %) R _(\:ij

R2 1,4-dioxane, 100 °C " R
1a-10 2a-20

In a nitrogen-filled dry box, the appropriate ortho-allylbenzaldehyde 1a-10 (0.200 mmol,
1.00 equiv), [Rh(COD)CI], (2.5 mg, 0.0050 mmol, 0.025 equiv), (R)-DTBM-SEGPHOS
(11.8 mg, 0.010 mmol, 0.050 equiv), NaBARF (8.9 mg, 0.010 mmol, 0.050 equiv), and
anhydrous 1,4-dioxane (1 mL) were added to a 1-dram vial. The vial was sealed with a
PFTE/silicone-lined septum cap and removed from the dry box. The reaction mixture was
heated to 100 °C and allowed to stir at this temperature until the reaction was judged to
be complete by TLC analysis. The mixture was cooled to rt, filtered through a pad of
silica gel (eluting with EtOAc), and concentrated under reduced pressure. CDCl; (0.7
mL) was added to dissolve the crude mixture along with CH,Br; (7.0 puL, 0.100 mmol) as
an internal standard. Conversion and hydroacylation/alkene isomerization ratio were
determined by '"H NMR spectroscopy of the crude reaction mixture. The crude reaction
mixture was purified by flash column silica gel chromatography (hexanes:EtOAc or
hexanes:Et,0) to yield 2a-20. Enantiomeric excess was determined by chiral HPLC
analysis.

o (R)-3-Methyl—3,4-dihydronaphthalen-1(2H)-onel’16’18 (2a):
Prepared according to general procedure E from 1a (32.0 mg, 0.200
mmol) (reaction time = 12 h). The crude product

.. (hydroacylation:isomerization = 10.7:1) was purified by flash column

2a " chromatography (90:10 hexanes:EtOAc) to yield 2a (27.1 mg, 0.169

mmol, 85%) as a colorless oil. The enantiomeric excess was

determined by HPLC analysis (254 nm, 25 °C) tr 20.9 min (major); tg 22.1 min (minor)

[Chiracel AS-H (0.46¢cm x 25¢m) (from Daicel Chemical Ind., Ltd.) hexane/PrOH, 93:7,

0.3 mL/min] to be 98% ee. Lit:'* [a]p® = -32.2° (¢ 6.10, EtOH), found [a]p™= -36.7° (c
0.98, EtOH), [a]p® = -32.9° (¢ 0.85, CHCl3). 'HNMR (CDCl;, 400 MHz): & 1.14 (d, J =
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6.0 Hz, 3H), 2.27-2.34 (m, 2H), 2.65-2.75 (m, 2H), 2.97 (dd, J = 16.4, 3.2 Hz, 1H), 7.24
(dd, J=7.6, 0.8 Hz, 1H), 7.30 (ddd, J = 7.6, 7.6, 0.8 Hz, 1H), 7.47 (ddd, J = 8.0, 7.6, 0.8
Hz, 1H), 8.02 (dd, J = 8.0, 0.8 Hz, 1H). °C NMR (CDCls, 100 MHz): § 21.5, 30.6, 38.2,
47.3,126.7,127.1, 129.0, 132.3, 133.6, 143.9, 198.7.

) (R)-7-Fluoro-3-methyl-3,4-dihydronaphthalen-1(2H)-one  (2b):

F Prepared according to general procedure E from 1b (35.6 mg, 0.200

mmol) (reaction time = 24 h). The crude product

“ (hydroacylation:isomerization = 9:1) was purified by flash column

2b chromatography (90:10 hexanes:EtOAc) to yield 2b (21.3 mg, 0.120

mmol, 60%) as a yellow oil that solidified on standing. The

enantiomeric excess was determined by HPLC analysis (254 nm, 25 °C) tg 31.5 min

(major); tg 32.8 min (minor) [Chiracel AS-H+OJ-H (0.46cm x 25cm) (from Daicel

Chemical Ind., Ltd.) hexane/PrOH, 99:1, 0.5 mL/min] to be 98% ee. [a]p™= -32.4° (¢

0.68, CHCl;) '"HNMR (CDCls, 400 MHz): § 1.15 (d, J = 6.4 Hz, 3H), 2.25-2.39 (m, 2H),

2.64 (dd, J=16.4, 9.2 Hz, 1H), 2.74 (dd, J = 13.2, 2.0 Hz, 1H), 2.96 (dd, J = 16.4, 3.2

Hz, 1H), 7.18 (ddd, /=9.2, 8.4, 2.8 Hz, 1H), 7.23 (dd, J = 8.4, 5.2 Hz, 1H), 7.68 (dd, J =

9.2, 2.8 Hz, 1H). °C NMR (CDCl;, 100 MHz): & 21.4, 30.7, 37.4, 46.9, 113.0 (d, J =

22.0, Hz), 120.9 (d, /= 22.0 Hz), 130.7 (d, /= 7.0 Hz), 133.9 (d, /= 6.0 Hz), 139.6 (d, J

=3.0 Hz), 161.7 (d, J = 244.6 Hz), 197.6. "’F NMR (CDCls, 376 MHz): § -116.2 (m, 1F).
HRMS (ESI) calcd. for C;H;;FO (M+H") 179.0867, found 179.0863.

) (R)-6-Fluoro-3-methyl-3,4-dihydronaphthalen-1(2H)-one (20):

Prepared according to general procedure E from 1¢ (35.6 mg, 0.200

mmol) (reaction time = 24 h). The crude product

F " (hydroacylation:isomerization = >20:1) was purified by flash column

2c chromatography (90:10 hexanes:EtOAc) to yield 2¢ (31.6 mg, 0.177

mmol, 88%) as a yellow oil. The enantiomeric excess was determined

by HPLC analysis (254 nm, 25 °C) tg 12.0 min (major); tr 15.0 min (minor) [Chiracel

AS-H (0.46cm x 25c¢m) (from Daicel Chemical Ind., Ltd.) hexane/PrOH, 99:1, 0.5

mL/min] to be 98% ee. [a]p>= -16.4° (¢ 1.46, CHCl;) '"HNMR (CDCls, 400 MHz): &

1.14 (d, J = 6.4 Hz, 3H), 2.23-2.39 (m, 2H), 2.67 (dd, J = 16.0, 10.0 Hz, 1H), 2.72 (dd, J

=9.6, 1.6 Hz, 1H), 2.95 (dd, J = 16.0, 3.6 Hz, 1H), 6.91 (dd, J = 9.2, 2.4 Hz, 1H), 6.97

(ddd, J=9.2, 8.8, 2.4, 1H), 8.04 (dd, J = 8.8, 6.0 Hz, 1H). °C NMR (CDCls, 100 MHz):

021.4,30.5,38.2,47.0, 1144 (d, J=22.2),115.2 (d, J=21.2 Hz), 129.0 (d, J = 2.8 Hz),

130.2 (d, J = 10.0 Hz), 146.5 (d, J = 9.0 Hz), 165.9 (d, J = 254.4 Hz), 197.1. ’F NMR

(CDCl;, 376 MHz): & -105.8 (m, 1F). HRMS (ESI) calcd. for C;;H;;FO (M+H")
179.0867, found 179.0865.

O (R)-6-Chloro-3-methyl-3,4-dihydronaphthalen-1(2H)-one (2d):
Prepared according to general procedure E from 1d (38.9 mg, 0.200

/@ij mmol) using 10 mol% catalyst loading (reaction time = 24 h). The
Cl " crude product (hydroacylation:isomerization = >20:1) was purified
2d by flash column chromatography (90:10 hexanes: EtOAc) to yield 2d

(35.4 mg, 0.182 mmol, 91%) as a yellow oil. The enantiomeric
excess was determined by HPLC analysis (254 nm, 25 °C) tg 14.0 min (major); tg 15.6
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min (minor) [Chiracel AS-H (0.46cm x 25cm) (from Daicel Chemical Ind., Ltd.)
hexane/PrOH, 95:5, 0.5 mL/min] to be 97% ee. [a]p>= -68.3° (¢ 0.82, CHCl;) '"HNMR
(CDCls, 400 MHz): 6 1.14 (d, J = 6.0 Hz, 3H), 2.26-2.39 (m, 2H), 2.67 (dd, J = 16.8,
10.4 Hz, 1H), 2.73 (dd, J= 13.2, 2.0 Hz, 1H), 2.95 (dd, J = 16.8, 3.6 Hz, 1H), 7.25 (d, J =
0.8 Hz, 1H), 7.27 (dd, J = 8.8, 0.8 Hz, 1H), 7.96 (d, J = 8.8 Hz, 1H). *C NMR (CDCl;,
100 MHz): & 21.4, 30.5, 37.9, 47.0, 127.3, 128.81, 128.80, 130.8, 139.8, 145.4, 197.4.
HRMS (ESI) caled. for C;;H;;CI0 (M+H") 195.0571, found 195.0566.

(R)-6-Methoxy-3-methyl-3,4-dihydronaphthalen-1(2H)-one (2e):

o Prepared according to general procedure E from 1e (38.1 mg, 0.200

N mmol) (reaction time = 12 h). The crude product

| g ., (hydroacylation:isomerization = 19:1) was purified by flash column

MeO 2 " chromatography (90:10 hexanes:EtOAc) to yield 2e (32.0 mg, 0.168

mmol, 84%) as a white amorphous solid. The enantiomeric excess
was determined by HPLC analysis (254 nm, 25 °C) tg 23.5 min (major); tg 25.8 min
(minor) [Chiracel AS-H (0.46cm x 25cm) (from Daicel Chemical Ind Ltd.)
hexane/PrOH, 90:10, 0.5 mL/min] to be 99% ee. [o]p> = -49.4° (¢ 0.77, CHCl;) 'HNMR
(CDCl3, 400 MHz): 6 1.12 (d, J = 6.4 Hz, 3H), 2.19-2.34 (m, 2H), 2.60-2.70 (m, 2H),
2.92 (dd, J = 16.4, 3.6 Hz, 1H), 3.84 (s, 3H), 6.68 (d, J = 2.4 Hz, 1H), 6.81 (dd, J = 8.4,
2.4 Hz, 1H), 7.98 (d, J = 8.4 Hz, 1H). °C NMR (CDCls, 100 MHz): & 21.5, 30.7, 38.6,
47.0, 55.5, 112.8, 113.1, 126.0, 129.5, 145.4, 163.7, 197.4. HRMS (ESI) calcd. for
C12H 140, (M+H") 191.1067, found 191.1063.

0 (R)-7-Methyl-7,8-dihydronaphtho|2,3-d][1,3]dioxol-5(6 H)-one
o (2f): Prepared according to general procedure E from 1f (40.8 mg,
( :@é 0.200 mmol) (reaction time = 24 h). The crude product
~,,,(hydroacylation:isomerization = 9.8:1) was purified by flash column
chromatography (90:10 hexanes:EtOAc) to yield 2f (35.0 mg, 0.171
mmol, 85%) as a colorless oil. The enantiomeric excess was
determined by HPLC analysis (254 nm, 25 °C) tg 26.0 min (major); tg 28.4 min (minor)
[Chiracel AS-H (0.46cm x 25cm) (from Daicel Chemical Ind., Ltd.) hexane/PrOH,
90:10, 0.5 mL/min] to be 99% ee. [a]p>= -61.3° (¢ 1.24, CHCl;) '"HNMR (CDCl;, 400
MHz): 6 1.12 (d, J = 6.0 Hz, 3H), 2.18-2.35 (m, 2H), 2.59 (dd, J = 16.0, 10.4 Hz, 1H),
2.67 (dd, J=12.8, 1.6 Hz, 1H), 2.87 (dd, J = 16.0, 3.6, 1H), 6.00 (s, 2H), 6.65 (s, 1H),
7.45 (s, 1H). °C NMR (CDCl;, 100 MHz): § 21.4, 30.8, 38.4, 46.8, 101.7, 106.2, 108.1,
127.1, 140.8, 147.0, 152.2, 196.9. HRMS (ESI) calcd. for C,H;,0; (M+H") 205.0859,
found 205.0853.

2f

O (R)-3-Pr0pyl-3,4-dihydr0naphthalen-1(2[10-0ne19 (2g): Prepared
@ij according to general procedure E from 1g (37.7 mg, 0.200 mmol)
(reaction  time = 24 h). The crude  product

"\ (hydroacylation:isomerization = >20:1) was purified by flash

29 column chromatography (90:10 hexanes:Et,0) to yield 2g (33.3 mg,

0.177 mmol, 89%) as a yellow oil. The enantiomeric excess was
determined by HPLC analysis (254 nm, 25 °C) tr 11.3 min (major); tg 12.5 min (minor)
[Chiracel AS-H (0.46¢cm x 25c¢m) (from Daicel Chemical Ind., Ltd.) hexane/PrOH, 95:5,
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0.5 mL/min] to be 96% ee. [a]p> = -28.1° (¢ 1.21, CHCL;) "HNMR (CDCls, 400 MHz): &
0.88-0.96 (m, 3H), 1.35-1.48 (m, 4H), 2.16-2.25 (m, 1H), 2.31 (dd, J = 16.8, 12.0 Hz,
1H), 2.69 (dd, J=16.4, 10.4 Hz, 1H), 2.77 (ddd, J= 16.8, 3.2, 1.6 Hz, 1H), 2.96-3.05 (m,
1H), 7.24 (dd, J = 7.6, 0.8 Hz, 1H), 7.30 (ddd, J = 7.6, 7.6, 0.8 Hz, 1H), 7.46 (ddd, J =
7.6, 7.6, 1.2 Hz, 1H), 8.01 (dd, J = 7.6, 1.2 Hz, 1H). >C NMR (CDCl;, 100 MHz): 3
14.2, 19.8, 35.2, 36.3, 38.1, 45.6, 126.7, 127.1, 129.0, 132.6, 133.6, 144.0, 198.9. HRMS
(ESI) calcd. for C13H;0 (M+H") 189.1274, found 189.1270.

o) (R)-3-Phenyl-3,4-dihydronaphthalen-1(2H)-one'”  (2h): Prepared

according to general procedure E from 1h (44.5 mg, 0.200 mmol)
(reaction time = 24 h). The crude product
“Ph (hydroacylation:isomerization = >20:1) was purified by flash column
2h chromatography (90:10 hexanes:EtOAc) to yield 2h (37.0 mg, 0.166
mmol, 83%) as a pale brown oil which contained 4% of 2-(2-
phenylprop-1-en-1-yl)benzaldehyde 3h (£:Z = 1:1). The enantiomeric excess was
determined by HPLC analysis (254 nm, 25 °C) tg 10.3 min (major); tg 22.9 min (minor)
[Chiracel AS-H (0.46cm x 25cm) (from Daicel Chemical Ind., Ltd.) hexane/PrOH,
90:10, 0.5 mL/min] to be 97% ee. [a]p> = -5.71° (¢ 1.40, CHCl;) '"HNMR (CDCls, 400
MHz): 6 2.82 (dd, J = 16.4, 12.8 Hz, 1H), 2.93-2.99 (ddd, J = 16.4, 4.0, 1.6 Hz, 1H),
3.12-3.27 (m, 2H), 3.40-3.49 (m, 1H), 7.40-7.42 (m, 7H), 7.50 (ddd, J = 8.0, 7.6, 1.2 Hz,
1H), 8.07 (d, J = 8.0 Hz, 1H). °C NMR (CDCl;, 100 MHz): & 37.8, 41.2, 46.1, 126.8,
127.0, 127.1, 127.3, 128.9, 129.0, 132.2, 133.9, 143.4, 143.5, 197.9. HRMS (ESI) calcd.
for C16H140 (M+Na") 245.0937, found 245.0934.

O (R)-3-(4-Chlorophenyl)-3,4-dihydronaphthalen-1(2H)-one

(2i): Prepared according to general procedure E from 1i (51.3

mg, 0.200 mmol) (reaction time = 24 h). The crude product

TR (hydroacylation:isomerization = >20:1) was purified by flash

2i | _ column chromatography (95:5 hexanes:EtOAc) to yield 2i (38.0

Cl mg, 0.148 mmol, 74%) as a pale yellow oil. The enantiomeric

excess was determined by HPLC analysis (254 nm, 25 °C) tg 31.9 min (major); tr 42.9

min (minor) [Chiracel AS-H (0.46cm x 25cm) (from Daicel Chemical Ind., Ltd.)

hexane/PrOH, 95:5, 0.5 mL/min] to be 98% ee. [a]p> = -4.21° (¢ 1.9, CHCL;) '"HNMR

(CDCl3, 400 MHz): 6 2.79 (dd, J = 16.4, 12.8 Hz, 1H), 2.93 (ddd, J = 16.8, 4.4, 1.2 Hz,

1H), 3.10-3.24 (m, 2H), 3.36-3.49 (m, 1H), 7.23 (d, /= 8.4 Hz, 2H), 7.28 (dd, /= 7.6, 0.8

Hz, 1H), 7.31 (d, J = 8.4 Hz, 2H), 7.37 (dd, J = 7.6, 0.8 Hz, 1H), 7.52 (ddd, J = 7.6, 7.6,

1.2 Hz, 1H), 8.07 (dd, J = 7.6, 1.2 Hz, 1H). °C NMR (CDCl;, 100 MHz): § 37.7, 40.6,

46.0, 127.2, 127.4, 128.2, 128.97, 129.04, 132.1, 132.8, 134.0, 142.0, 143.1, 197.5.
HRMS (ESI) caled. for C;6H;3C10 (M+H") 257.0728, found 257.0731.

0 (R)-3-(4-(Trifluoromethyl)phenyl)-3,4-dihydronaphthalen-
1(2H)-one (2j): Prepared according to general procedure E
from 1j (58.1 mg, 0.200 mmol) (reaction time = 24 h). The

g crude product (hydroacylation:isomerization = >20:1) was
2j | > purified by flash column chromatography (90:10

F3 hexanes:EtOAc) to yield 2j (45.6 mg, 0.157 mmol, 79%) as a
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yellow oil. The enantiomeric excess was determined by HPLC analysis (254 nm, 25 °C)
tr 9.75 min (major); tg 13.5 min (minor) [Chiracel AS-H (0.46cm x 25cm) (from Daicel
Chemical Ind., Ltd.) hexane/PrOH, 90:10, 1.0 mL/min] to be 96% ee. [a]p> = -2.89° (¢
2.09, CHCl;) "HNMR (CDCls, 400 MHz):  2.85 (dd, J = 16.8, 12.8 Hz, 1H), 2.98 (ddd,
J=16.8, 4.0, 1.6 Hz, 1H), 3.14-3.29 (m, 2H), 3.46-3.60 (m, 1H), 7.29 (dd, J = 7.6, 0.8
Hz, 1H), 7.37 (ddd, J = 7.6, 7.6, 0.8 Hz, 1H), 7.42 (d, J = 8.0 Hz, 2H), 7.53 (ddd, J = 7.6,
7.6, 1.2 Hz, 1H), 7.63 (d, J = 8.0 Hz, 2H), 8.09 (dd, J = 7.6, 1.2 Hz, 1H). °C NMR
(CDCls, 100 MHz): & 37.4, 41.0, 45.7, 125.9 (q, J = 3.7 Hz), 126.9 (q, J = 270.4 Hz),
127.26, 127.30, 127.4, 129.0, 129.4 (q, J = 32.4 Hz), 132.1, 134.1, 142.9, 147.4, 197.1.
F NMR (CDCls;, 376 MHz): & -63.46 (s, 1F). HRMS (ESI) caled. for C;7H;3F;0
(M+H") 291.0991, found 291.0995.

O (R)-3-(4-Methoxyphenyl)-3,4-dihydronaphthalen-1(2H)-
Cii one (2k): Prepared according to general procedure E from 1k
(50.5 mg, 0.200 mmol) (reaction time = 24 h). The crude

I product (hydroacylation:isomerization = >20:1) was purified

2k | _ by flash column chromatography (95:5 hexanes:EtOAc) to

OMe  vield 2k (40.4 mg, 0.160 mmol, 80%) as a pale yellow oil.
The enantiomeric excess was determined by HPLC analysis (254 nm, 25 °C) tg 20.5 min
(major); tr 29.5 min (minor) [Chiracel AS-H (0.46cm x 25c¢m) (from Daicel Chemical
Ind., Ltd.) hexane/PrOH, 90:10, 1.0 mL/min] to be 98% ee. [o]p> = -7.14° (¢ 1.12,
CHCl3) '"HNMR (CDCls, 400 MHz): & 2.80 (dd, J = 16.4, 12.8 Hz, 1H), 2.95 (ddd, J =
16.4, 4.4, 1.2 Hz, 1H), 3.11-3.23 (m, 2H), 3.36-3.47 (m, 1H), 3.81 (s, 3H), 6.90 (d, J =
8.4 Hz, 2H), 7.22 (d, J = 8.4 Hz, 2H), 7.28 (dd, J = 7.6, 0.8 Hz, 1H), 7.35 (ddd, J = 7.6,
7.6, 0.8 Hz, 1H), 7.51 (ddd, J = 7.6, 7.6, 1.2 Hz, 1H), 8.08 (dd, J = 7.6, 1.2 Hz, 1H). "*C
NMR (CDCl;, 100 MHz): 6 38.1, 40.4, 46.3, 55.4, 114.2, 127.0, 127.3, 127.8, 129.0,
132.2, 133.9, 135.7, 143.6, 158.6, 198.1. HRMS (ESI) calcd. for C;7H;s0, (M+H")
253.1223, found 253.1231.

O (R)-3-(3-Methoxyphenyl)-3,4-dihydronaphthalen-1(2H)-

one (21): Prepared according to general procedure E from 11

4 OMe (50.5 mg, 0.200 mmol) (reaction time = 24 h). The crude

M product (hydroacylation:isomerization = >20:1) was purified

2l | _ by flash column chromatography (95:5 hexanes:EtOAc) to

yield 21 (36.2 mg, 0.143 mmol, 72%) as a yellow oil. The

enantiomeric excess was determined by HPLC analysis (254 nm, 25 °C) tg 13.8 min

(major); tg 16.9 min (minor) [Chiracel AS-H (0.46cm x 25c¢m) (from Daicel Chemical

Ind., Ltd.) hexane/PrOH, 90:10, 1.0 mL/min] to be 98% ee. [o]p> = -10.5° (¢ 1.72,

CHCl;) 'HNMR (CDCls, 400 MHz): 8 2.79 (dd, J = 16.4, 13.2 Hz, 1H), 2.94 (ddd, J =

16.4, 4.0, 1.6 Hz, 1H), 3.09-3.24 (m, 2H), 3.35-3.46 (m, 1H), 3.79 (s, 3H), 6.76-6.84 (m,

2H), 6.87 (dd, J = 8.0, 0.8 Hz, 1H), 7.22-7.29 (m, 2H), 7.32 (ddd, J = 8.0, 7.6, 0.8 Hz,

1H), 7.48 (ddd, J = 7.6, 7.6, 1.2 Hz, 1H), 8.05 (dd, J = 7.6, 1.2 Hz, 1H). “C NMR

(CDCl3, 100 MHz): 6 37.7, 41.2, 46.1, 55.3, 112.0, 113.0, 119.1, 127.1, 127.3, 129.0,

130.0, 132.2, 134.0, 143.5, 145.2, 160.0, 197.9. HRMS (ESI) caled. for C;7H;60:
(M+H") 253.1223, found 253.1227.
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0o (R)-3-(2-Methoxyphenyl)-3,4-dihydronaphthalen-1(2H)-one
Qij OMe (2m): Prepared according to general procedure E from 1m (50.5
mg, 0.200 mmol) (reaction time = 24 h). The crude product
T (hydroacylation:isomerization = 18:1) was purified by flash
2m column chromatography (95:5 hexanes:EtOAc) to yield 2m (35.4
mg, 0.140 mmol, 70%) as a yellow oil. The enantiomeric excess
was determined by HPLC analysis (254 nm, 25 °C) tg 21.4 min (major); tg 27.6 min
(minor) [Chiracel AS-H (0.46cm x 25cm) (from Daicel Chemical Ind., Ltd.)
hexane/PrOH, 90:10, 0.5 mL/min] to be 97% ee. [o]p> = -6.02° (¢ 1.66, CHCl;) 'HNMR
(CDCl3, 400 MHz): 6 2.89 (dd, J = 16.4, 12.4 Hz, 1H), 2.97 (ddd, J = 16.4, 4.0, 1.6 Hz,
1H), 3.17 (ddd, J = 16.4, 2.8, 0.8 Hz, 1H), 3.27 (dd, J = 12.4, 0.8 Hz, 1H), 3.80-3.93 (m,
4H), 6.94 (dd, J = 8.4, 0.8 Hz, 1H), 7.00 (ddd, J = 8.0, 7.2, 0.8 Hz, 1H), 7.24-7.34 (m,
3H), 7.37 (ddd, J=7.6, 7.2, 0.8 Hz, 1H), 7.53 (ddd, J = 7.6, 7.2, 1.2 Hz, 1H), 8.12 (dd, J
= 7.6, 1.2 Hz, 1H). >C NMR (CDCl;, 100 MHz): § 35.1, 36.0, 44.8, 55.4, 110.7, 120.8,
126.79, 126.83, 127.3, 128.0, 129.0, 131.6, 132.3, 133.7, 144.3, 157.1, 198.7. HRMS
(ESI) calcd. for C17H;60, (M+H") 253.1223, found 253.1225.

O (R)-3-(Thiophen-3-yl)-3,4-dihydronaphthalen-1(2H)-one (2n):
Prepared according to general procedure E from 1n (45.7 mg, 0.200
mmol) (reaction time = 24 h). The crude product

column chromatography (95:5 hexanes:EtOAc) to yield 2n (22.6
mg, 0.099 mmol, 49%) as a yellow oil. The enantiomeric excess was
determined by HPLC analysis (254 nm, 25 °C) tr 13.5 min (major); tg 17.3 min (minor)
[Chiracel AS-H (0.46cm x 25c¢m) (from Daicel Chemical Ind., Ltd.) hexane/'PrOH,
90:10, 1.0 mL/min] to be 98% ee. [a]p> = -17.6° (¢ 1.02, CHCl;) '"HNMR (CDCl;, 400
MHz): § 2.80 (dd, J=16.4, 12.4 Hz, 1H), 3.05 (ddd, J = 16.4, 3.6, 1.6 Hz, 1H), 3.17 (dd,
J=164,10.8 Hz, 1H), 3.28 (ddd, J=16.4, 2.8, 1.6 Hz, 1H), 3.52-3.62 (m, 1H), 7.07 (m,
2H), 7.26-7.40 (m, 3H), 7.51 (ddd, J = 7.6, 7.6, 1.2 Hz, 1H), 8.07 (dd, J = 7.6, 0.8 Hz,
1H). °C NMR (CDCls, 100 MHz): § 36.4, 37.2, 45.8, 120.0, 126.2, 126.4, 127.0, 127.2,
128.9, 132.1, 133.8, 143.1, 144.5, 197.6. HRMS (ESI) calcd. for C;4H;,0S (M+H")
229.0682, found 229.0685.

(hydroacylation:isomerization = >20:1) was purified by flash
\ N y y
S

O  3,4-Dihydronaphthalen-1(2H)-one®® (20): Prepared according to general
i@ procedure E from 1o (29.2 mg, 0.200 mmol) (reaction time = 10 h). The
( crude product (hydroacylation:isomerization = >20:1) was purified by flash
= column chromatography (90:10 hexanes:Et,0) to yield 20 (21.2 mg, 0.145
20 mmol, 73%) as a pale yellow oil. 'HNMR (CDCls;, 400 MHz): & 2.14 (m,
2H), 2.66 (t, J = 6.4 Hz, 2H), 2.97 (t, J = 6.0 Hz, 2H), 7.25 (dd, J = 8.0 Hz, 0.8 Hz, 1H),
7.31 (ddd, /= 8.0, 7.6, 0.8 Hz, 1H), 7.47 (ddd, /= 8.0, 7.6, 1.0 Hz, 1H), 8.03 (dd, J = 8.0,
1.0 Hz, 1H). °C NMR (CDCls, 100 MHz): & 23.4, 29.8, 39.3, 126.8, 127.3, 128.9, 132.7,
133.5, 144.6, 198.5.
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Rh-catalyzed Hydroacylation of d-1a

>98% D >98°/o D
o / [Rh(COD)CI], (2.5 mol %)

rac-BINAP (5 mol %)
NaBARF (5 mol %) (ﬁ\ D
1,4-dioxane, 100 °C

not observed

d-1a d-2a
79 % yleld 21% y|eId
>98% D
O 3-Methyl-3,4-dihydronaphthalen-1(2H)-one-3-d  (d-2a):  Prepared

according to a modified version of general procedure D using rac-Binap

from d-la (32.2 mg, 0.200 mmol) (reaction time = 16 h). The crude

product was purified by flash column chromatography (95:5
d2a D hexanes:EtOAc) to yield d-2a (25.2 mg, 0.156 mmol, 79%) as a colorless

oil. 'HNMR (CDCl;, 400 MHz): & 1.13 (s, 3H), 2.30 (d, J = 16.8 Hz,
1H), 2.68 (d, J=16.4 Hz, 1H), 2.72 (d, /= 16.8 Hz, 1H), 2.96 (d, J = 16.4, 1H), 7.24 (dd,
J=1.6, 0.8 Hz, 1H), 7.30 (ddd, J = 7.6, 7.6, 0.8 Hz, 1H), 7.47 (ddd, J = 7.6, 7.2, 0.8 Hz,
1H), 8.01 (dd, J= 7.2, 0.8 Hz, 1H). >C NMR (CDCls, 100 MHz): § 21.4, 30.2 (t, J= 19.4
Hz), 38.0, 47.2, 126.7, 127.1, 129.0, 132.3, 133.6, 143.9, 198.8. HRMS (ESI) calcd. for
C11H;1DO (M+H") 162.1024, found 162.1020.

o d;-2-(2-Methylprop-1-en-1-yl)benzaldehyde (d-3): Prepared according to

| b 2 modified version of general procedure D using rac-Binap from d-la

(32.2 mg, 0.200 mmol) (reaction time = 16 h). The crude product was

purified by flash column chromatography (95:5 hexanes:EtOAc) to yield d-

| 3 (5.9 mg, 0.037 mmol, 19%) as a colorless oil. '"H NMR (CDCls, 400

MHz): 8 1.65 (s, 3H), 1.96 (s, 3H), 6.58 (s, 1H), 7.23 (dd, J = 7.6, 0.8 Hz,

a-3 1H), 7.36 (ddd, J = 7.6, 7.6, 0.8 Hz, 1H), 7.54 (ddd, J = 7.6, 7.6, 0.8 Hz,

1H), 7.89 (dd, J = 7.6, 0.8 Hz, 1H). °C NMR (CDCls, 100 MHz): & 19.6, 26.2, 121.3,

126.9, 128.1, 130.9, 133.7, 133.8 (t, J = 3.7 Hz), 139.5, 142.4, 192.6 (t, J = 26.6). HRMS
(ESI) calcd. for C;;H;;DO (M+H") 162.1024, found 162.1023.

Kinetic Isotope Effect for 1a Versus d-1a

[Rh(COD)CI], (2.5 mol %) Q
H/D (R)-DTBM-SEGPHOS (5 mol %)
NaBARF (5 mol %) )
1,4-dioxane-dg, 100 °C
1a or 8 2a or HID
d-1a d-2a

The kinetic isotope effect was determined by measuring the initial rate constants for two
independent experiments for the hydroacylation of 1a and d-la. The reactions were
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monitored by '"H NMR spectroscopy (T = 373K) using 1,3,5-trimethoxybenzene as an
internal standard. Reaction mixtures were prepared as follows: In a nitrogen-filled dry
box, 1a or d-1a (16.0 mg, 0.100 mmol, 1.00 equiv), [Rh(COD)CI], (1.23 mg, 0.0025
mmol, 0.025 equiv), (R)-DTBM-SEGPHOS (5.90 mg, 0.005 mmol, 0.050 equiv),
NaBARF (4.43 mg, 0.005 mmol, 0.050 equiv), 1,3,5-trimethoxybenzene (5.61 mg, 0.033
mmol, 0.333 equiv), and anhydrous 1,4-dioxane-dg (0.5 mL) were added to a 1-dram vial.
The vial was agitated to dissolve all solids and the solution was transferred to a dry J-
Young NMR tube, sealed and immediately subjected to '"H NMR analysis (T = 373K).
Data points were collected every 3 minutes and the initial rate constants were determined
from the first 5% of the reaction data. The following initial rate constants were measured
based on the slope of the first order kinetics plots (Figure S1 and Figure S2): ki = (1.826
+0.10) x 10™ sec'; kp = (1.535 + 0.06) x 10 sec’. The KIE was found to be 1.19 based
on the initial rate constants ky and kp. Figure S3 and Figure S4 show [1a] and [d-1a] vs
time through the 3" half-life of the reaction and support first order dependence on 1a and
d-1a for the overall reaction.

Ln([1a]) vs Time

.
et
t

y =-1.826E-04x - 2.714E+00

'
w
t

Ln([1a]) /M

-4
0 500 ~1000 1500 2000
Time / sec

Figure S1: Plot of In([1a]) with time for the first 5% of total reaction time.

Ln([d-1a]) vs Time

y =-1.535E-04x - 2.696E+00

Ln([d-1a]) /M

0 500 _ 1000 1500 2000
Time / sec

Figure S2: Plot of In([d-1a]) with time for the first 5% of total reaction time.
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[1a] vs Time

0 5000 10000 15000 20000 25000 30000 35000

Time / sec

Figure S3: Plot of [1a] vs time through 3™ half-life of the reaction.

[d-1a] vs Time

0 5000 10000 15000 20000 25000 30000 35000

Time / sec

Figure S4: Plot of [d-1a] vs time through 3" half-life of the reaction.

Rh-Catalyzed Hydroacylation of 5-Phenylhex-5-enal 5

0 [Rh(COD)CI], (2.5 mol %) 0
(R)-DTBM-SEGPHOS (5 mol %)
H NaBARF (5 mol %) _H )\
1,4-dioxane - =
s ' "100°C,24h s "

78% NMR vyield
In a nitrogen-filled dry box, S5-phenylhex-5-enal 5 (0.200 mmol, 1.00 equiv),
[Rh(COD)CI], (2.5 mg, 0.0050 mmol, 0.025 equiv), (R)-DTBM-SEGPHOS (11.8 mg,
0.010 mmol, 0.050 equiv), NaBARF (8.9 mg, 0.010 mmol, 0.050 equiv), and anhydrous
1,4-dioxane (1 mL) were added to a l-dram vial. The vial was sealed with a
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PFTE/silicone-lined septum cap and removed from the dry box. The reaction mixture was
heated to 100 °C and allowed to stir at this temperature until the reaction was judged to
be complete by TLC analysis. The mixture was cooled to rt, filtered through a pad of
silica gel (eluting with EtOAc), and concentrated under reduced pressure. CDCl; (0.7
mL) was added to dissolve the crude mixture along with CH,Br, (7.0 uL, 0.100 mmol) as
an internal standard. Compound 6 was not isolated. The "H NMR spectrum of the crude
reaction mixture is shown below, integrated relative to the CH,Br; standard.
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Rh-Catalyzed Hydroacylation of 7
? [Rh(COD)CI], (2.5 mol %) 0
N (R)-DTBM-SEGPHOS (5 mol %)
| I NaBARF (5 mol %) -
Z 1,4-dioxane -
7 100 °C, 24 h 8
1.311 EZ 38% yield

racemic
In a nitrogen-filled dry box, 2-(but-2-en-1-yl)benzaldehyde 7 (0.200 mmol, 1.00 equiv),
[Rh(COD)CI], (2.5 mg, 0.0050 mmol, 0.025 equiv), (R)-DTBM-SEGPHOS (11.8 mg,
0.010 mmol, 0.050 equiv), NaBARF (8.9 mg, 0.010 mmol, 0.050 equiv), and anhydrous
1,4-dioxane (1 mL) were added to a 1-dram vial. The vial was sealed with a
PFTE/silicone-lined septum cap and removed from the dry box. The reaction mixture was
heated to 100 °C and allowed to stir at this temperature until the reaction was judged to
be complete by TLC analysis. The mixture was cooled to rt, filtered through a pad of
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silica gel (eluting with EtOAc), and concentrated under reduced pressure. CDCl; (0.7
mL) was added to dissolve the crude mixture along with CH,Br, (7.0 puL, 0.100 mmol) as
an internal standard. The crude product was purified by flash column chromatography
(90:10 hexanes:EtOAc) to yield 8 (12.3 mg, 0.077 mmol, 38%) as a light yellow oil. The
enantiomeric excess was determined by HPLC analysis (254 nm, 25 °C) tg 15.3 min; tg
19.7 min [Chiracel AS-H (0.46cm x 25cm) (from Daicel Chemical Ind., Ltd.)
hexane/PrOH, 95:5, 0.5 mL/min] to be 0% ee. 'HNMR (CDCls, 400 MHz): § 1.01 (t, J
=7.2 Hz, 1H), 1.47 — 1.58 (m, 1H), 1.91-2.04 (m, 1H), 2.57 — 2.67 (m, 1H), 2.83 (dd, J =
17.2, 4.0 Hz, 1H), 3.32 (dd, J = 17.2, 8.0 Hz, 1H), 7.36 (ddd, J = 7.6, 7.6, 0.8 Hz, 1H),
7.46 (dd, J = 7.6, 0.8 Hz, 1H), 7.58 (ddd, J= 7.6, 7.6, 1.2 Hz, 1H), 7.75 (dd, J = 7.6, 1.2
Hz, 1H). C NMR (CDCls, 100 MHz): & 11.8, 24.6, 32.5, 48.9, 124.0, 126.7, 127.4,
134.8, 137.1, 154.0, 209.2. Spectral data for 8 is consistent with previous reports.' !
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Solvent cdcl3

Temperature 32.0

Pulse Sequence s2pul

Experiment 1D

Probe OneNMR_W024

Number of Scans 128

Receiver Gain 30

Relaxation Delay 1.0000

Pulse Width 2.7500

Acquisition Time 1.2845

Spectrometer Frequency 100.51

Spectral Width 25510.2

Nucleus 13C
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Solvent cdcl3 SI SI EI 2|

Temperature 32.0 A

Pulse Sequence s2pul

Experiment 1D

Probe OneNMR_W024

Number of Scans 16

Receiver Gain 52

Relaxation Delay 1.0000

Pulse Width 2.3667

Acquisition Time 0.7340

Spectrometer Frequency 376.05

Spectral Width 89285.7

Nucleus 19F
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Solvent cdcl3 e 2 | |

Temperature 32.0

Pulse Sequence s2pul

Experiment 1D

Probe OneNMR_W024

Number of Scans 16

Receiver Gain 30

Relaxation Delay 1.0000

Pulse Width 3.4000

Acquisition Time 2.5559

Spectrometer Frequency 399.69

Spectral Width 6410.3

Nucleus 1H

0
Cl
1d
A u NJ LAM M_,.*Juw
T A T T 1
(o] O (N~ m N~ < co
ot Qv - < < o
o — - o~ o~
T T T T T T T T T T T T T T T T T T
14 13 12 11 10 8 5 4 3 2 1 0 -1
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Solvent cdcl3
Temperature 50.0
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 288
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 2.7500
Acquisition Time 1.2845
Spectrometer Frequency 100.51
Spectral Width 25510.2
Nucleus 13C
0
I
Cl L
1d
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)



Solvent
Temperature
Pulse Sequence
Experiment
Probe

Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time

Spectrometer Frequency

Spectral Width
Nucleus

10.011

cdcl3
32.0
s2pul
1D
OneNMR_W024
16

0
1.0000
3.4000
2.5559
399.69
6410.3
1H

MeO /E::r\/u\

7.765
743
6.817

W

7

6.811
6.795
6.789
6.706
6.700

——\—

—4.769
—4.442

_-3.785
~3.638

(S

2.98~
|1.98-%

1.704

3.09x

S-47

13
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Solvent cdcl3

Temperature 32.0

Pulse Sequence s2pul

Experiment 1D

Probe OneNMR_W024

Number of Scans 48

Receiver Gain 30

Relaxation Delay 1.0000

Pulse Width 2.7500

Acquisition Time 1.2845

Spectrometer Frequency 100.51

Spectral Width 25510.2

Nucleus 13C

O
J
MeO m

e
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230 220 210 200 190 180 170 160 150 140 130 1201:1 %10 ) 100 90 80 70 60 50 40 30 20 10
ppm
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Solvent CdC|3 — NNNN NNNNNNNNNNMN < < ™M NN A" OO

e I o | e N

Temperature 32.0

Pulse Sequence s2pul

Experiment 1D

Probe OneNMR_W024

Number of Scans 16

Receiver Gain 18

Relaxation Delay 1.0000

Pulse Width 3.4000

Acquisition Time 2.5559

Spectrometer Frequency 399.69

Spectral Width 6410.3

Nucleus 1H
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134.365
133.777
131.764
130.378
126.931
111.720

—191.968

—149.260

—142.228
38.718
38.652

—20.867
—13.843
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Solvent cdcl3
Temperature 32.0
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 64
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 2.7500
Acquisition Time 1.2845
Spectrometer Frequency 100.51
Spectral Width 25510.2
Nucleus 13C
7
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Solvent cdcl3 e |
Temperature 25.0
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 8
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 3.4000
Acquisition Time 2.5559
Spectrometer Frequency 399.69
Spectral Width 6410.3
Nucleus 1H
T
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o
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Solvent cdcl3

Temperature 25.0

Pulse Sequence s2pul

Experiment 1D

Probe OneNMR_W024

Number of Scans 256

Receiver Gain 30

Relaxation Delay 1.0000

Pulse Width 3.2000

Acquisition Time 1.2845

Spectrometer Frequency 100.51

Spectral Width 25510.2

Nucleus 13C
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Solvent cdcl3 ™ '\\'/\ LT ? TT i i
Temperature 32.0
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 32
Receiver Gain 46
Relaxation Delay 1.0000 J
Pulse Width 3.4000
Acquisition Time 2.5559
Spectrometer Frequency 399.69
Spectral Width 6410.3
Nucleus 1H
O
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Solvent cdcl3
Temperature 32.0
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 5000
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 2.7500
Acquisition Time 1.2845
Spectrometer Frequency 100.51
Spectral Width 25510.2
Nucleus 13C
(lj
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0
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230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)
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Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul / / J J
Experiment 1D
Probe OneNMR_W024
Number of Scans 8
Receiver Gain 42
Relaxation Delay 1.0000
Pulse Width 3.4000
Acquisition Time 2.5559
Spectrometer Frequency 399.69
Spectral Width 6410.3
Nucleus 1H
Wl Mtk J ;.J A I U T
1 # A i i T
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Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 80
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 3.2000
Acquisition Time 1.2845
Spectrometer Frequency 100.51
Spectral Width 25510.2
Nucleus 13C
O
® l
TC
Cl
T T T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)
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Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul J //[ J
Experiment 1D
Probe OneNMR_W024
Number of Scans 8
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 3.4000
Acquisition Time 2.5559
Spectrometer Frequency 399.69
Spectral Width 6410.3
Nucleus 1H
J ] J t B
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Solvent
Temperature
Pulse Sequence
Experiment
Probe

Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time

—192.674

%
§

OneNMR_WO024
544

30

1.0000

3.2000

1.2845

Spectrometer Frequency 100.51
Spectral Width
Nucleus

25510.2
13C

146.512
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Solvent cdcl3 ?
Temperature 25.0
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 16
Receiver Gain 54
Relaxation Delay 1.0000
Pulse Width 3.4333
Acquisition Time 0.7340
Spectrometer Frequency 376.05
Spectral Width 89285.7
Nucleus 19F
Fa
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f1 (ppm)
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Solvent cdcl3 — NNNN I\I\I\I\L\Djjjjffm < < M —
Temperature 25.0 TTT——l—— .
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 8
Receiver Gain 30 J
Relaxation Delay 1.0000
Pulse Width 3.4000
Acquisition Time 2.5559
Spectrometer Frequency 399.69
Spectral Width 6410.3
Nucleus 1H
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Solvent cdcl3

Temperature 25.0

Pulse Sequence s2pul

Experiment 1D

Probe OneNMR_W024

Number of Scans 128

Receiver Gain 30

Relaxation Delay 1.0000

Pulse Width 3.2000

Acquisition Time 1.2845

Spectrometer Frequency 100.51

Spectral Width 25510.2

Nucleus 13C
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Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul / / /{/
Experiment 1D
Probe OneNMR_W024
Number of Scans 8
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 3.4000
Acquisition Time 2.5559
Spectrometer Frequency 399.69
Spectral Width 6410.3
Nucleus 1H
f I i i ooy
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Solvent cdcl3

Temperature 25.0

Pulse Sequence s2pul

Experiment 1D

Probe OneNMR_W024

Number of Scans 256

Receiver Gain 30

Relaxation Delay 1.0000

Pulse Width 3.2000

Acquisition Time 1.2845

Spectrometer Frequency 100.51

Spectral Width 25510.2

Nucleus 13C
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cdcl3
25.0
s2pul
1D
OneNMR_\/L024
30
1.0000
3.4000
2.5559
6410.3
1H

Spectrometer Frequency 399.69

Spectral Width

Relaxation Delay
Nucleus

Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Pulse Width
Acquisition Time

Solvent
Probe
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Solvent cdcl3

Temperature 25.0

Pulse Sequence s2pul

Experiment 1D

Probe OneNMR_W024

Number of Scans 128

Receiver Gain 30

Relaxation Delay 1.0000

Pulse Width 3.2000

Acquisition Time 1.2845

Spectrometer Frequency 100.51

Spectral Width 25510.2

Nucleus 13C
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f1 (ppm)
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Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 8
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 3.4000
Acquisition Time 2.5559
Spectrometer Frequency 399.69
Spectral Width 6410.3
Nucleus 1H
0
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Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 128
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 3.2000
Acquisition Time 1.2845
Spectrometer Frequency 100.51
Spectral Width 25510.2
Nucleus 13C
i
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230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)
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Solvent cdcl3 T N——— —— ) —
Temperature 25.0
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 8
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 3.4000
Acquisition Time 2.5559
Spectrometer Frequency 399.69
Spectral Width 6410.3
Nucleus 1H
0
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Solvent cdcl3
Temperature 32.0
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 0.0000
Acquisition Time 1.2845
Acquisition Date 2014-07-07T16:30:51
Spectrometer Frequency 100.51
Spectral Width 25510.2
Nucleus 13C
O
2a
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230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)
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Injection Summary Report

SAMPLE INFORMATION

Sample Name: Acquired By: System

Sample Type: Unknown Sample Set Name Kirsten062015

Vial: 47 Acq. Method Set: 2 ASH93 7 Opt3mpm
Injection #: 1 Processing Method Kirsten

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 30.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 6/20/2015 11:26:45 AM CDT
Date Processed: 6/21/2015 2:33:25 PM CDT

0.040
| O
0.030
2 0.020
< VU4 rac-2a
0.010 v
0.000 —
\ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \

0.00 W 200  4.00 6.00 8.00  10.00 W 12.00 W 14.00 W 16.00 W 18.00 W 20.00 W 22.00 W 24.00 W 26.00 W 28.00 W 30.00
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result Ild: 14442; Processing

Method: Kirsten

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 6/21/2015

Page: 1 of 1 2:34:11 PM US/Central
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Injection Summary Report

SAMPLE INFORMATION

Sample Name: Kd 3-9 ASH 93to7 Opt3mpm Acquired By: System

Sample Type: Unknown Sample Set Name Kirsten061715

Vial: 29 Acq. Method Set: 2 ASH93 7 Opt3mpm
Injection #: 1 Processing Method Kirsten

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 30.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

Date Acquired: 6/17/2015 10:04:060 PM CDT
Date Processed: 6/19/2015 10:37:12 AM CDT

0.807 ©5

2a

0.20 k
_ - )

\ \ \ \ \ \ \ \ \ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 14312; Processing
Method: Kirsten

AU
O
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=

24.162

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 6/19/2015

Page: 1 of 1 10:38:09 AM US/Central
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Solvent ch|3 OINMM OO NOIINETMAN AT NO0VOVLINAN ©ON O
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Temperature 25.0 PSS SIS IS S IS S IS S S SIS NNNNNNNNN
P e R e 2
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 8
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 3.4000
Acquisition Time 2.5559
Spectrometer Frequency 399.69
Spectral Width 6410.3
Nucleus 1H
0]
F
2b
W o, i
o O N O = < N o
N 00 o0 [@Ne)NeNeo] 0
coco — O ~N
I T I I T I I T I I I I I
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6
f1 (ppm)
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Solvent cdcl3
Temperature 50.0
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 2.7500
Acquisition Time 1.2845
Spectrometer Frequency 100.51
Spectral Width 25510.2
Nucleus 13C
0
F
2b
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)
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Solvent cdcl3 :| :I :| '.:I:

Temperature 50.0 N\

Pulse Sequence s2pul

Experiment 1D

Probe OneNMR_W024

Number of Scans 16

Receiver Gain 46

Relaxation Delay 1.0000

Pulse Width 2.3667

Acquisition Time 0.7340

Spectrometer Frequency 376.05

Spectral Width 89285.7

Nucleus 19F

0]
F
2b
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
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f1 (ppm)
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Injection Summary Report

SAMPLE INFORMATION

Sample Name: Acquired By: System

Sample Type: Unknown Sample Set Name Kirsten063014

Vial: 60 Acq. Method Set: 2 ASH99 1 OptOmpm
Injection #: 1 Processing Method Kirsten

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 60.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 6/30/2014 5:58:33 PM CDT
Date Processed: 2/21/2015 1:04:29 PM CST

0.08
0.06 O
: F. : i
S )
< 0.04 rac-2b
0.02
0.00 - — nJu J UL I\
000 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500  60.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result Id: 9605; Processing
Method: Kirsten
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 31.411[2515190 | 49.96 | 83759
W2489 ChA 254nm |32.751 2519187 | 50.04 | 81077
Reported by User: System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method I[ 1002 2/21/2015

Page: 1 of 1 1:04:57 PM US/Central
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Injection Summary Report

SAMPLE INFORMATION

Sample Name: Acquired By: System

Sample Type: Unknown Sample Set Name Kirsten063014

Vial: 61 Acq. Method Set: 2 ASH99 1 OptOmpm
Injection #: 1 Processing Method Kirsten

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 45.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 6/30/2014 6:59:15 PM CDT
Date Processed: 2/21/2015 1:05:44 PM CST
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F
0.10

i 2b
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i

Jﬁz.837

0.00 — —3
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0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00

Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result Id: 9609; Processing
Method: Kirsten

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

B ) e ) I )

Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method I[ 1002 2/21/2015
Page: 1 of 1 1:06:22 PM US/Central
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Solvent cdcl3 T T e— _— — Y
Temperature 50.0
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 8
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 3.4000
Acquisition Time 2.5559
Spectrometer Frequency 399.69
Spectral Width 6410.3
Nucleus 1H
@]
F i
2c
il o S i
— O O OO N N
c0 cO 0 [@Xe)Ne)} 0
o oo — ~N
I T I T I T I T I I I I I I I I I I
13 12 11 10 9 8 7 5 4 3 2 1 0 -1

6
f1 (ppm)



Solvent
Temperature
Pulse Sequence
Experiment
Probe

Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time

—197.103

cdcl3
50.0
s2pul
1D

OneNMR_WO024

144

30
1.0000
2.7500
1.2845

Spectrometer Frequency 100.51
25510.2

Spectral Width
Nucleus

2c

13C

—-167.175
~164.634

146.998
X.146.906

130.253

/
kY

130.153

129.004
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115.351
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/
h
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—21.399

S-78
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Solvent cdcl3 .C—I|’ gl 8| 2|
Temperature 50.0 A
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 16
Receiver Gain 56
Relaxation Delay 1.0000
Pulse Width 2.3667
Acquisition Time 0.7340
Spectrometer Frequency 376.05
Spectral Width 89285.7
Nucleus 19F
@]
F b
2c
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
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Injection Summary Report

SAMPLE INFORMATION

Sample Name: Acquired By: System

Sample Type: Unknown Sample Set Name Kirsten041114

Vial: 32 Acq. Method Set: 2 ASH99 1 OptOmpm
Injection #: 1 Processing Method Kirsten

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 35.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 4/11/2014 12:59:37 PM CDT
Date Processed: 2/21/2015 1:00:24 PM CST

) ®))
| 3
e G X
) ) ﬂ
040 0
?’: 0 /©ij\
i F
| rac-2c¢c
0.20
0.10
0.00 . e N k ) \
B \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00

Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 9597; Processing
Method: Kirsten

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 2/21/2015

Page: 1 of 1 1:01:08 PM US/Central
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Injection Summary Report

SAMPLE INFORMATION

Sample Name: Acquired By: System

Sample Type: Unknown Sample Set Name Kirsten041114

Vial: 33 Acq. Method Set: 2 ASH99 1 OptOmpm
Injection #: 1 Processing Method Kirsten

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 35.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 4/11/2014 3:21:53 PM CDT
Date Processed:  2/21/2015 1:02:14 PM CST

1.20 O

] F .-.".l'

2C

AU
O
00,
=

-

N

C?
)14.966

0.00 ~— k

\ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00

Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result Ild: 9601; Processing
Method: Kirsten

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

2 weteg oo 2ot [ 4906 _s2s0ss] ose] osit

Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 2/21/2015

Page: 1 of 1 1:03:30 PM US/Central
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Solvent cdcl3 NN —_—— Y
Temperature 32.0
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 16
Receiver Gain 44
Relaxation Delay 1.0000
Pulse Width 3.4000
Acquisition Time 2.5559
Spectrometer Frequency 399.69
Spectral Width 6410.3
Nucleus 1H
0
Cl “
2d
J L
S ] i
™M 0 0 o O o o
co O 0 O OO (e)]
o =) — A ~N
I T I I T I I I I I I I T I
13 12 11 10 8 7 6 5 4 3 -1

f1 (ppm)



o0 © 00 O N
— <t n NHO O o (o) m — <
< S 0 NONN o ~ o © ~ 5-83
N In O S 000N = < © X M
(@))] <t Mmoo mMmANAN AN N N N~ o —
— — — = = - N <t oM (e8] o
| N | . |

Solvent cdcl3

Temperature 32.0

Pulse Sequence s2pul

Experiment 1D

Probe OneNMR_W024

Number of Scans 192

Receiver Gain 30

Relaxation Delay 1.0000

Pulse Width 2.7500

Acquisition Time 1.2845

Spectrometer Frequency 100.51

Spectral Width 25510.2

Nucleus 13C

O
Cl
2d
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Injection Summary Report

SAMPLE INFORMATION

Sample Name: Acquired By: System

Sample Type: Unknown Sample Set Name Kirsten061715

Vial: 30 Acq. Method Set: 2 ASH95 5 OptOmpm
Injection #: 1 Processing Method Kirsten

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 30.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

Date Acquired: 6/17/2015 10:54:57 PM CDT
Date Processed: 6/19/2015 10:34:40 AM CDT

) O <
0.60
<C 8 Cl
040 rac-2d

_JUL

\ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 14315; Processing
Method: Kirsten

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 6/19/2015

Page: 1 of 1 10:39:26 AM US/Central
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Injection Summary Report

SAMPLE INFORMATION

Sample Name: Kd 3-13 ASH 95to5 Optompm Acquired By: System

Sample Type: Unknown Sample Set Name Kirsten040314

Vial: 43 Acq. Method Set: 2 ASH95 5 OptOmpm
Injection #: 1 Processing Method Kirsten

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 30.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

Date Acquired: 4/3/2014 1:21:45 PM CDT
Date Processed: 2/21/2015 1:10:32 PM CST

AU

-

O}

C?
?15.587

0.00 ~ N

\ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 9617; Processing
Method: Kirsten

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 2/21/2015

Page: 1 of 1 1:11:04 PM US/Central
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Solvent cdcl3 N T e e e N
Temperature 35.0
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 8
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 3.4000
Acquisition Time 2.5559
Spectrometer Frequency 399.69
Spectral Width 6410.3
Nucleus 1H
O
MeO '
2e
| Mt LAA L_.L
i S i o B il
m [l o O nanN <
co cO 0 0 [@Ne)Ne)) 0
o oo N — N
T T T T T T T T T T T T T T
13 12 11 10 8 7 6 4 3 1 -1

f1 (ppm)
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Solvent cdcl3
Temperature 35.0
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 128
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 2.7500
Acquisition Time 1.2845
Spectrometer Frequency 100.51
Spectral Width 25510.2
Nucleus 13C
0
MeO d
2e
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10
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Injection Summary Report

SAMPLE INFORMATION

Sample Name: Acquired By: System

Sample Type: Unknown Sample Set Name Kirsten030214

Vial: 10 Acq. Method Set: 2 ASH90 10 Optompm
Injection #: 1 Processing Method Kirsten

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 30.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

Date Acquired: 3/12/12014 1:52:41 PM CST
Date Processed:  2/21/2015 1:12:16 PM CST

0.40
0.30
O
> 0.20 /Cij\
< - MeO
rac-2e
0.10
\ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \

000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800  30.00
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 12009; Processing

Method: Kirsten

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User. System Project Name: Stanley 1\Stanley2
Report Method: Injection Summary Repot Date Printed:
Report Method I[ 1002 2/21/2015

Page: 1 of 1 1:14:36 PM US/Central
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Injection Summary Report

SAMPLE INFORMATION

Sample Name: Acquired By: System

Sample Type: Unknown Sample Set Name Kirsten030214

Vial: 11 Acqg. Method Set: 2 ASH90 10 OptSmpm
Injection #: 1 Processing Method Kirsten

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 30.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

Date Acquired: 3/2/12014 4:45:32 PM CST
Date Processed:  2/21/2015 1:14:01 PM CST

) O

040 \

| 2e

0.10 \
\ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \

0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 12013; Processing
Method: Kirsten

AU

26.920

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User. System Project Name: Stanley 1\Stanley2
Report Method: Injection Summary Repot Date Printed:
Report Method I[ 1002 2/21/2015

Page: 1 of 1 1:15:02 PM US/Central
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Solvent cdcl3 I8 % 8 SRR ux08BolnnhinANAGE oS
Temperature 25.0 ™~ © 0 AaaaaaagaaaaQao o e
P | —l NS
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 8
Receiver Gain 30
Relaxation Delay 1.0000 {
Pulse Width 3.4000
Acquisition Time 2.5559
Spectrometer Frequency 399.69
Spectral Width 6410.3
Nucleus 1H
0
<D
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2f
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| i H A i
<t LN N O N MM (V]
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f1 (ppm)
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Solvent cdcl3
Temperature 50.0
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 128
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 2.7500
Acquisition Time 1.2845
Spectrometer Frequency 100.51
Spectral Width 25510.2
Nucleus 13C
O
<D
O. r
2f
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)
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Injection Summary Report

SAMPLE INFORMATION

Sample Name: Acquired By: System

Sample Type: Unknown Sample Set Name Kirsten041014

Vial: 46 Acq. Method Set: 2 ASH90 10 Optompm
Injection #: 1 Processing Method Kirsten

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 35.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

Date Acquired: 4/10/2014 3:22:01 PM CDT
Date Processed: 2/21/2015 12:57:26 PM CST

0.20

0.15 0
< ﬁfi\
O
JU\

- \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00

Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result Id: 9589; Processing
Method: Kirsten

‘ | | | |
O

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method I[ 1002 2/21/2015
Page: 1 of 1 12:58:07 PM US/Central
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Injection Summary Report

SAMPLE INFORMATION

Sample Name: Acquired By: System

Sample Type: Unknown Sample Set Name Kirsten041014

Vial: 47 Acq. Method Set: 2 ASH90 10 Optompm
Injection #: 1 Processing Method Kirsten

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 35.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

Date Acquired: 4/10/2014 3:57:41 PM CDT
Date Processed: 2/21/2015 12:58:37 PM CST

0.16

s
—
i

AU
() ()
8 —

| ‘ | ?

0" o

0.06 of
0.04

i 00

_ N
0.02 o

| j g
0.00 - — —~ — — — —

| | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | |
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00

Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result Id: 9593; Processing
Method: Kirsten

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 2/21/2015

Page: 1 of 1 12:59:18 PM US/Central
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Spectrometer Frequency 399.69

Spectral Width
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cdcl3
25.0
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1D
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Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
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Solvent
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=080

6
f1 (ppm)

12 11 10
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Solvent cdcl3
Temperature 32.0
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 128
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 2.7500
Acquisition Time 1.2845
Spectrometer Frequency 100.51
Spectral Width 25510.2
Nucleus 13C
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S-96

E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: Acquired By: System

Sample Type: Unknown Sample Set Name Kirsten061815

Vial: 48 Acq. Method Set: 2 ASH95 5 OptOmpm
Injection #: 1 Processing Method Kirsten

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 30.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

Date Acquired: 6/18/2015 2:41:53 PM CDT
Date Processed: 6/19/2015 10:35:02 AM CDT

250 %
) M
_ G .
200 H
D 1.50
< : rac-2d
1.00
0.50
0.00 - — & k —
\ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \

000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800  30.00
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 14318; Processing

Method: Kirsten

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 6/19/2015

Page: 1 of 1 10:40:43 AM US/Central
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: Acquired By: System

Sample Type: Unknown Sample Set Name Kirsten061714

Vial: 36 Acq. Method Set: 2 ASH95 5 OptOmpm
Injection #: 1 Processing Method Kirsten

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 20.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

Date Acquired: 6/17/2014 4:02:50 PM CDT
Date Processed:  2/21/2015 1:24:21 PM CST

AU

> B P

2.7 .7
44320~

) 2
0.60 J
0.40 -
: o
0.20 ch
000 _ - ) k S
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result ld: 9633; Processing
Method: Kirsten
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 11.320| 26708347 | 98.26 | 1643306
W2489 ChA 254nm | 12.521 | 473365 28263
Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method I[ 1002 2/21/2015

Page: 1 of 1 1:24:59 PM US/Central
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OneNMR_W024

1.0000
3.4000
2.5559

Spectrometer Frequency 399.69

Spectral Width

Nucleus

cdcl3
25.0
s2pul
1D
30

CEC0T~
28201

Temperature
Pulse Sequence
Experiment
Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width

Solvent
Probe

Acquisition Time

JMM

6410.3
1H

“Ph

2h

Lo

H/vo.ﬂ

Leozt

7001
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Solvent cdcl3
Temperature 32.0
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 144
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 0.0000
Acquisition Time 1.2845
Acquisition Date 2014-07-09T20:51:46
Spectrometer Frequency 100.51
Spectral Width 25510.2
Nucleus 13C
0]
“Ph
2h
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Empower™3
SOFTWARE

Injection Summary Report

Date Acquired:
Date Processed:

6/21/2015 5:55:30 PM CDT
6/21/2015 6:32:05 PM CDT

SAMPLE INFORMATION
Sample Name: Acquired By: System
Sample Type: Unknown Sample Set Name Kirsten062115 2
Vial: 27 Acq. Method Set: 2 ASH90 10 Optompm
Injection #: 1 Processing Method Kirsten
Injection Volume: 10.00 ul Channel Name: W2489 ChA
Run Time: 30.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

S-100

0.030
0.025 B
? )
) <
- [Q\|
0.020 \
?E 0.015 @d
| Ph
0,010 rac-2h
| | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | | ‘ | | |
0.00 2.00 4.00 6.00 800 10.00 1200 1400 1600 1800 2000 22.00 2400 26.00 2800 30.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result Ild: 14461; Processing

Method: Kirsten

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User: System
Report Method: Injection Summary Repor

Report Method IL 1002
Page: 1 of 1

Project Name:

Stanley 1\Stanley3

Date Printed:
6/21/2015
6:33:10 PM US/Central
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: Acquired By: System

Sample Type: Unknown Sample Set Name Kirsten061715

Vial: 32 Acq. Method Set: 2 ASH90 10 Optompm
Injection #: 1 Processing Method Kirsten

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 30.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

Date Acquired: 6/18/2015 12:16:25 AM CDT
Date Processed: 6/19/2015 10:35:34 AM CDT

0.60
) O
20 CC
* “Ph
* Zh
020
) LO
* Xl
| k S
0.00 —— I\ / e

\ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result ld: 14324; Processing
Method: Kirsten

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 6/19/2015

Page: 1 of 1 10:42:40 AM US/Central
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cdcl3

Solvent

f
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L

Onj\lMR wo0

25.0
s2p
1D

Temperature
Pulse Sequence
Experiment

Probe

Number of Scans

48

Receiver Gain

1.0000
3.4000
2.5559

Spectrometer Frequency 399.69

Spectral Width

Relaxation Delay
Nucleus

Pulse Width

Acquisition Time

6410.3
1H

2 L
Cl

2.0 1.5 1.0 0.5

2.5
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Solvent cdcl3

Temperature 25.0

Pulse Sequence s2pul

Experiment 1D

Probe OneNMR_W024

Number of Scans 80

Receiver Gain 30

Relaxation Delay 1.0000

Pulse Width 3.2000

Acquisition Time 1.2845

Spectrometer Frequency 100.51

Spectral Width 25510.2

Nucleus 13C
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: Acquired By: System

Sample Type: Unknown Sample Set Name Kirsten070115

Vial: 34 Acq. Method Set: 2 ASH95 5 OptOmpm
Injection #: 1 Processing Method Kirsten

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 50.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

Date Acquired: 7/1/2015 8:05:43 PM CDT
Date Processed: 7/10/2015 4:22:36 PM CDT

* <t
B o)
0.15 N
B ™)
| I
-, 010
<
0.05
OO(} A — ~ —~———~—— /\____.j\ /\A j
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result Ild: 14895; Processing
Method: Kirsten
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 32.345 [ 10991017 | 49.93 | 182112
W2489 ChA 254nm | 43.284 | 11023203| 50.07 | 130356
Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 7/10/2015

Page: 1 of 1 4:22:56 PM US/Central
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: Acquired By: System

Sample Type: Unknown Sample Set Name Kirsten071015

Vial: 35 Acq. Method Set: 2 ASH95 5 OptOmpm
Injection #: 1 Processing Method Kirsten

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 50.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

Date Acquired: 7/10/2015 4:36:39 PM CDT
Date Processed: 7/13/2015 9:57:31 AM CDT

AU
o
iy

0.10
0.05 \ &
: 0
. QN
_ ) AN
OO& o — /- -~ T — A —— o
| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00

Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result |ld: 14956; Processing
Method: Kirsten

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 7/13/2015

Page: 1 of 1 9:57:48 AM US/Central
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cdcl3

25.0

s2pul

1D
OneNMR_W

Temperature
Pulse Sequence
Experiment

Solvent
Probe

Number of Scans

30

Receiver Gain

1.0000
3.4000
2.5559

Spectrometer Frequency 399.69

Spectral Width

Relaxation Delay
Nucleus

Pulse Width

Acquisition Time

6410.3
1H

)

_

~s01

oot

Lgo1

perel

1.5 1.0 0.5

2.0

2.5

3.0

3.5

4.0

5.0 4.5

f1 (ppm)

6.0 5.5

6.5

7.0

7.5

8.0

8.5

9.0

9.5

3.0



0 N At T O OANMODONINNOLLOWS
< O NOOANONNEHOLNILNHOO T OO o [@Neo) IS
— T 0O INNO T NN O OO 0 LA 00 © ~ N O S-107
N NANTANODIAONNNLALA LA LA LA N — oem
(@) T ITM M ANANANANANNNNNANANANN N N — N
— N A" A A A A A A A A A A A A N~ <ttt
| L s ———— [V
Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 192
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 3.2000
Acquisition Time 1.2845
Spectrometer Frequency 100.51
Spectral Width 25510.2
Nucleus 13C
0
2j [ :L
Fa
L I 1. L
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230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)



Solvent
Temperature
Pulse Sequence
Experiment
Probe

Number of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time

cdcl3
25.0
s2pul
1D

OneNMR_WO024

16
46
1.0000
3.4333
0.7340

Spectrometer Frequency 376.05

Spectral Width
Nucleus

89285.7
19F
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Fs

-63.460
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S-109

E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: Kd 4-229A ASH 90to10 1mpm Acquired By: System

Sample Type: Unknown Sample Set Name Kirsten070215

Vial: 32 Acq. Method Set: 2 ASH90 10 1mpm
Injection #: 1 Processing Method Kirsten

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 40.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 712/2015 9:53:45 AM CDT
Date Processed: 7/10/2015 4:19:56 PM CDT

0.25
% .
020 >
* 2
n
0.15
-
< )
0.10
0.05
0.00 — N J\ALL y \
0.00 o 5.00 o 10.00 o 15.00 o 20.00 o 25.00 o 30.00 o 35.00 o 40.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result ld: 14889; Processing
Method: Kirsten
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
I Channel Descr RT Area %o Area | Height
W2489 ChA 254nm | 9.797 | 4630886 | 49.79 238447
W2489 ChA 254nm | 13.462 | 4669868 | 50.21| 166335
Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 7/10/2015

Page: 1 of 1 4:20:17 PM US/Central
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E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: Kd 4-229B ASH 90to10 1mpm Acquired By: System

Sample Type: Unknown Sample Set Name Kirsten070215

Vial: 33 Acq. Method Set: 2 ASH90 10 Tmpm
Injection #: 1 Processing Method Kirsten

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 30.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 712/2015 4:48:23 PM CDT
Date Processed: 7/10/2015 4:21:02 PM CDT

AU

-
O
@

0.30
0.20

? 2
0.10 LO

; k o
0.00 A ~ —

\ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result ld: 14892; Processing
Method: Kirsten

Processed Channel Descr.: W2489 ChA 254nm

Channel Descr.
1 | w2489 chA 254nm | 9.754 [ 15091053 | 98.10 688907
W2489 ChA 254nm | 13.548 | 292306| 1.90| 11363

I Processec RT Area | % Area | Height

Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 7/10/2015

Page: 1 of 1 4:21:16 PM US/Central
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cdcl3
25.0

Solvent

Temperature

s2pu
1D

Pulse Sequence

Experiment

Probe

OneNMR_W024

Number of Scans

30

Receiver Gain

1.0000
3.4000
2.5559

Spectrometer Frequency 399.69

Spectral Width

Relaxation Delay
Nucleus

Pulse Width

Acquisition Time

6410.3
1H
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Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 64
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 3.2000
Acquisition Time 1.2845
Spectrometer Frequency 100.51
Spectral Width 25510.2
Nucleus 13C
0
x
OMe
L \ T \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)
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Injection Summary Report

SAMPLE INFORMATION

Sample Name: Kd 4-228A ASH 90to10 1mpm Acquired By: System

Sample Type: Unknown Sample Set Name KLV 7 27 2015
Vial: 30 Acq. Method Set: 2 ASH90 10 Tmpm
Injection #: 1 Processing Method Kirsten

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 40.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 7127/2015 11:26:39 AM CDT
Date Processed: 7/127/2015 1:19:30 PM CDT

0.08 —
= 0 @)
-)
. 0O —
* ap
9@
?E i rac-2k G
0.04 OMe
0.02 ﬁ n
0.00 o 5.00 o 10.00 o 15.00 o 20.00 o 25.00 o 30.00 o 35.00 o 40.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 15663; Processing
Method: Kirsten
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 22.192 6732284 | 50.43| 91183
W2489 ChA 254nm | 31.081|6617876 | 49.57 | 61143
Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method I[ 1002 712712015

Page: 1 of 1 1:19:54 PM US/Central
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Injection Summary Report

SAMPLE INFORMATION

Sample Name: Kd 4-243 ASH 90to10 1mpm Acquired By: System

Sample Type: Unknown Sample Set Name Kirsten070715

Vial: 32 Acq. Method Set: 2 ASH90 10 1mpm
Injection #: 1 Processing Method Kirsten

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 60.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 7/7/2015 5:18:48 PM CDT
Date Processed: 7/10/2015 4:13:54 PM CDT

+ 0
0.10
0.08
e ae
OMe

- )
< 0.06
0.04

>

0.02 3

)

OO(} ~ A j\ —~ N N\ j ,N

| \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result|d: 14883; Processing
Method: Kirsten

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 7/10/2015

Page: 1 of 1 4:14:36 PM US/Central
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cdcl3
25.0

Solvent

Temperature

s2pu

Pulse Sequence

el

1D
One

Experiment

Probe

Number of Scans

30

Receiver Gain

1.0000
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Solvent cdcl3

Temperature 25.0

Pulse Sequence s2pul

Experiment 1D

Probe OneNMR_W024

Number of Scans 48

Receiver Gain 30

Relaxation Delay 1.0000

Pulse Width 3.2000

Acquisition Time 1.2845

Spectrometer Frequency 100.51

Spectral Width 25510.2

Nucleus 13C
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Injection Summary Report

SAMPLE INFORMATION

Sample Name: Kd 4-238A ASH 90to10 1mpm Acquired By: System

Sample Type: Unknown Sample Set Name Kirsten070615

Vial: 36 Acq. Method Set: 2 ASH90 10 Tmpm
Injection #: 1 Processing Method Kirsten

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 30.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 7/6/2015 5:31:32 PM CDT
Date Processed: 7/127/2015 1:59:10 PM CDT

() ()

BK
43.833-
— 16.852

O

0.10
: OMe
0.08 rac-2| G

D)
2 )
0.06
0.04
\L AEAN
0.00 W 2.00 W 4.00 W 6.00 W 8.0 1000 W 1200 W 1400 W 16.00 W 18.00 W 20.00 W 22.00 W 24.00 W 26.00 W 28.00 W 30.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 15681; Processing
Method: Kirsten
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 13.833 3618172 | 49.86 | 151549
W2489 ChA 254nm | 16.852 | 3638227 | 50.14 | 121160
Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method I[ 1002 712712015

Page: 1 of 1 1:59:27 PM US/Central
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Injection Summary Report

SAMPLE INFORMATION

Sample Name: Kd 4-238B ASH 90to10 1mpm Acquired By: System

Sample Type: Unknown Sample Set Name Kirsten070615

Vial: 37 Acq. Method Set: 2 ASH90 10 1mpm
Injection #: 1 Processing Method Kirsten

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 30.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 716/2015 6:02:13 PM CDT
Date Processed: 7/127/2015 1:59:50 PM CDT

* S, — AJ\

\ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \ ‘ \ \ \
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00
Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result ld: 15684; Processing
Method: Kirsten

% >16.902

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 712712015

Page: 1 of 1 2:00:03 PM US/Central
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Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 48
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 3.2000
Acquisition Time 1.2845
Spectrometer Frequency 100.51
Spectral Width 25510.2
Nucleus 13C
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Injection Summary Report

SAMPLE INFORMATION

Sample Name: Acquired By: System

Sample Type: Unknown Sample Set Name Kirsten070615

Vial: 38 Acq. Method Set: 2 ASH90 10 Optompm
Injection #: 1 Processing Method Kirsten

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 75.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 7/6/2015 12:37:53 PM CDT
Date Processed: 7/10/2015 4:25:29 PM CDT

0.14
: <
: <
7 LO
0.12 N~
v N
0.10 |
0.08
5 )
<E |
0.06
0.04
0.02 W
0.00 — J
0.00 o 10.00 o 20.00 o 30.00 o 40.00 o 50.00 o 60.00 o 70.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Result Ild: 14904; Processing
Method: Kirsten
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 21.360 4616216 | 50.33 | 134752
W2489 ChA 254nm | 27.544 | 4554823 | 49.67 | 108377
Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 7/10/2015

Page: 1 of 1 4:25:46 PM US/Central
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Injection Summary Report

SAMPLE INFORMATION

Sample Name: Acquired By: System

Sample Type: Unknown Sample Set Name Kirsten070615

Vial: 39 Acq. Method Set: 2 ASH90 10 Optompm
Injection #: 1 Processing Method Kirsten

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 45.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 7/6/2015 2:39:15 PM CDT
Date Processed: 7/10/2015 4:26:14 PM CDT

* O

O
2 020

2m

27.608

0.00 / k i

\ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \ ‘ \ \ \ \
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00

Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 14907; Processing
Method: Kirsten

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 7/10/2015
Page: 1 of 1 4:26:40 PM US/Central



cdcl
25

Solvent

Temperature

s2pul
1D

Pulse Sequence
Experiment

Probe

OneNMR_W024

Number of Scans

52

Receiver Gain

1.0000
3.4000
2.5559

Spectrometer Frequency 399.69

Spectral Width

Relaxation Delay
Nucleus

Pulse Width

Acquisition Time

6410.3
1H

bzt

0’1
Wmo.ﬂ

T80Ty

oot

=841

S8'T

00T

160

0.5

2.0 1.5 1.0

2.5

3.0

3.5

4.0

6.5 6.0 5.5 5.0 4.5
f1 (ppm)

7.0

7.5

8.0

8.5

9.0

9.5



O AN O —=O < MNN
A S8RERIRIN S m S §-124
N TMMAON OOV © =M
Solvent 2 cdcl3 AR R R R T B
Temperature | 25.0 NN | N
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 144
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 3.2000
Acquisition Time 1.2845
Spectrometer Frequency 100.51
Spectral Width 25510.2
Nucleus 13C
0

2n ﬁ

~5

| R L

—— 1 T T~ T T T T~ T T~ T ~ T T~ T T T "~ T T T T~ T T T T T T~ T T T T T T T T T " T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 fl:(llo ) 100 90 80 70 60 50 40 30 20 10
ppm



S-125

E "3 L
Injection Summary Report

SAMPLE INFORMATION

Sample Name: Kd 4-242A ASH 90to10 1mpm Acquired By: System

Sample Type: Unknown Sample Set Name Kirsten070715

Vial: 30 Acq. Method Set: 2 ASH90 10 Tmpm
Injection #: 1 Processing Method Kirsten

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 60.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 71712015 6:19:30 PM CDT
Date Processed: 7/10/2015 4:28:12 PM CDT

0.14
7 QP
. O
a [Q\|
0.12 % N
0.10 |
O
0.08
= N\
0.06 \
rac-2n g
0.04
0.00 M JL
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 14910; Processing
Method: Kirsten
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
I Channel Descr RT Area %o Area | Height
W2489 ChA 254nm | 13.539 | 3640247 | 52.39 134781
W2489 ChA 254nm | 17.263 | 3308568 | 47.61 109292
Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 7/10/2015

Page: 1 of 1 4:28:27 PM US/Central
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Injection Summary Report

SAMPLE INFORMATION

Sample Name: Kd 4-242B ASH 90to10 1mpm Acquired By: System

Sample Type: Unknown Sample Set Name Kirsten070715

Vial: 31 Acq. Method Set: 2 ASH90 10 1mpm
Injection #: 1 Processing Method Kirsten

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 60.0 Minutes Proc. Chnl. Descr.: W2489 ChA 254nm

Date Acquired: 7/7/2015 7:20:08 PM CDT
Date Processed: 7/10/2015 4:28:57 PM CDT

AU
o
iy

0.05 >
| [Q\|
L5
0.00 ——— i
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00
Minutes
Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 14913; Processing
Method: Kirsten
Processed Channel Descr.: W2489 ChA 254nm
Processed o .
W2489 ChA 254nm | 13.498 | 7070963 | 98.82 | 269876
W2489 ChA 254nm | 17.294 | 84125 3305
Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 7/10/2015

Page: 1 of 1 4:29:14 PM US/Central
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Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 8
Receiver Gain 56
Relaxation Delay 1.0000
Pulse Width 3.4000
Acquisition Time 2.5559
Spectrometer Frequency 399.69
Spectral Width 6410.3
Nucleus 1H
O
20
S | Mg % - ‘M\
Tl Pt o T 7 T
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f1 (ppm)
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Solvent 2 cdcl3 AR A R N S
Temperature | 25.0 | ~ N | |
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 160
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 3.2000
Acquisition Time 1.2845
Spectrometer Frequency 100.51
Spectral Width 25510.2
Nucleus 13C
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Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 3.4000
Acquisition Time 2.5559
Spectrometer Frequency 399.69
Spectral Width 6410.3
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Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 3.2000
Acquisition Time 1.2845
Spectrometer Frequency 100.51
Spectral Width 25510.2
Nucleus 13C
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Pulse Sequence s2pul =" | ¢ ~ ~
Experiment 1D
Probe OneNMR_W024
Number of Scans 8
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 3.4000
Acquisition Time 2.5559
Spectrometer Frequency 399.69
Spectral Width 6410.3
Nucleus 1H
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Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 5312
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 3.2000
Acquisition Time 1.2845
Spectrometer Frequency 100.51
Spectral Width 25510.2
Nucleus 13C
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Solvent cdcl3
Temperature 25.0
Pulse Sequence s2pul
Experiment 1D
Probe OneNMR_W024
Number of Scans 256
Receiver Gain 30
Relaxation Delay 1.0000
Pulse Width 3.2000
Acquisition Time 1.2845
Spectrometer Frequency 100.51
Spectral Width 25510.2
Nucleus 13C
0
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Injection Summary Report

SAMPLE INFORMATION

Sample Name: Acquired By: System

Sample Type: Unknown Sample Set Name Kirsten072415

Vial: 32 Acq. Method Set: 2 ASH95 5 OptOmpm
Injection #: 1 Processing Method Kirsten

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 30.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

Date Acquired: 7124/2015 9:58:11 AM CDT
Date Processed: 7127/2015 1:56:22 PM CDT
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0.040

Z 0030 [j \

) 8

0.020
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Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 15675; Processing

Method: Kirsten

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 712712015

Page: 1 of 1 1:56:41 PM US/Central
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Injection Summary Report

SAMPLE INFORMATION

Sample Name: Acquired By: System

Sample Type: Unknown Sample Set Name Kirsten072415

Vial: 33 Acq. Method Set: 2 ASH95 5 OptOmpm
Injection #: 1 Processing Method Kirsten

Injection Volume: 10.00 ul Channel Name: W2489 ChA

Run Time: 30.0 Minutes Proc. Chnl. Descr..: W2489 ChA 254nm

Date Acquired: 7/124/2015 9:27:18 AM CDT
Date Processed: 7/127/2015 1:57:17 PM CDT

0.08 %
0
0.06 :; f
D) _
< )
0.04 8
0.02
T QD7 o] v 1o v [ v 117t 7rJJ 11ttt 777 1] 1T 7 v 1 T [ T 1 1T ] T T T [ T T T 1 T T
0.00 2.00 4.00 6.00 8.00 10.00 1200 1400 1600 1800 2000 2200 2400 26.00 28.00 30.00

Minutes

Channel: W2489 ChA; Processed Channel: W2489 ChA 254nm; Resultld: 15678; Processing
Method: Kirsten

Processed Channel Descr.: W2489 ChA 254nm

Processed o .

Reported by User. System Project Name: Stanley 1\Stanley3
Report Method: Injection Summary Repot Date Printed:
Report Method IL 1002 712712015

Page: 1 of 1 1:57:40 PM US/Central
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