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General Considerations

Dry dimethylacetamide (DMA), and dimethylformamide (DMF) were purchased
from Aldrich and stored over activated 3 angstrom molecular sieves (3 A MS).
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Tetrahydrofuran (THF) and dichloromethane (DCM) were dried before use by passing
through a column of activated alumina. Alkene substrates were purchased from Aldrich,
TCI or Acros, or synthesized according to the procedures referenced. Aldehyde
precursors to alkene substrates were purchased from Aldrich. Propargyl magnesium
bromide was purchased from Aldrich. Alkyne precursors to alkene substrates were
purchased from Aldrich. Aniline precursors to aryldiazonium tetrafluoroborates and
hexafluorophosphates were purchased from Aldrich. Palladium(II) chloride was
purchased from Pressure Chemicals. Pd,dba; was synthesized according to the literature
procedure.(35) Picolinic acid derivatives were purchased from Aldrich or Matrix
scientific. Amino alcohols were synthesized according to the literature procedure. 'H-
NMR spectra were obtained at 300 MHz or 400 MHz, chemical shifts are reported in
ppm, and referenced to the CHC; singlet at 7.26 ppm. *C-NMR spectra were obtained
at 75 MHz or 100 MHz and referenced to the center peak of the CDCl; triplet at 77.23
ppm. The abbreviations s, d, t, quint, dd, dt, and m stand for the resonance multiplicities
singlet, doublet, triplet, quintet, doublet of doublets, doublet of triplets and multiplet,
respectively. Thin-layer chromatography was performed with EMD silica gel 60 F254
plates eluting with solvents indicated, visualized by a 254 nm UV lamp and stained with
phosphomolybdic acid. Flash chromatography was performed using EM reagent silica 60
(230-400 mesh). IR spectra were recorded using a Thermo Nicolet FT-IR. High
resolution mass spectrometry (HRMS) data were obtained on a Waters LCP Premier XE
instrument by ESI/TOF. Achiral GC (gas chromatography) was performed using a
Hewlett Packard HP 6890 series GC system fitted with an Agilent HP-5 column. Chiral

GC analysis was performed using a Hewlett Packard HP 6890 Series CG system fitted



with a HP-Chiral permethylated B-cyclodextrin column. SFC (supercritical fluid
chromatography) analysis was performed at 40 °C, using a Thar instrument fitted with a
chiral stationary phase as indicated. Optical rotations were measured (Na D line) on a
Perkin Elmer Model 343 Polarimeter fitted with a micro cell with a 1 dm path length;
concentrations are reported in g/100 mL. (S)-(+)-3f is a previously reported compound
with a known optical rotation,(33, 34) and the absolute stereochemistry of products 3a-
3m were assigned based on analogy to this compound where possible. It should be noted

that while no incident occurred during this study, aryldiazonium salts can be explosive.

Svynthesis of alkene substrates

General procedure for the synthesis of propargylic alcohol precursors to allylic alcohol

substrates

Dodec-2-yn-4-o0l (S1)

BrMg

o) AN OH

Celi7” H  THE, 78°Ctort, 3h CSHW)\

To a dry 100 mL round-bottom flask containing a stir bar was added nonanal

(1.42 g, 10 mmol). The flask was placed under an N, atmosphere, and cooled to -78 °C.
A solution of 1-propynyl magnesium bromide (22 mL, 0.5 M in THF, 1.1 equiv) was
added slowly while stirring. The mixture was stirred at that temperature for 1 h, prior to
allowing it to warm to room temperature, and stirring for an additional 2 h. Saturated
ammonium chloride (20 mL) was added slowly, prior to transferring the mixture to a 250
mL separatory funnel with diethyl ether. The aqueous layer was extracted with ether (3 x

50 mL). The combined organic layers were washed with water (1 x 50 mL), then brine,



and then dried over sodium sulfate. The organic mixture was concentrated under reduced
pressure, and the concentrate was purified by silica gel flash chromatography using 5%
acetone in hexanes to give dodec-2-yn-4-ol as a colorless oil (1.24 g, 68%). The purity

was confirmed by 'H NMR.(36)

1-Phenylbut-2-yn-1-o0l (S2)

BrMg

9 s OH

J
Ph THF, 78°Ctort, 3h  °N Xy

The procedure used for the preparation of dodec-2-yn-4-ol was used except

benzaldehyde (1.06 g, 10 mmol) was used. The product was purified by silica gel
chromatography using 5% acetone in hexanes to give l-phenylbut-2-yn-1-ol (1.41 g,

97%). The purity was confirmed by 'H NMR.(37)

1-Phenylpent-3-yn-2-ol (S3)

=z

BrMg
O THF,-78°Ctort,3h

OH

The procedure used for the preparation of dodec-2-yn-4-ol was used except 2-
phenylacetaldehyde (1.20 g, 10 mmol) was used. The product was purified by silica gel
chromatography using 5% acetone in hexanes to give 1-phenylpent-3-yn-2-ol (1.04 g,

65%). The purity was confirmed by 'H NMR.(38)

6-Methylhept-2-yn-4-ol (S4)

BrMg

o) S OH
/l\) \
THF,-78°Ctort, 3 h A




The procedure used for the preparation of dodec-2-yn-4-ol was used except 3-
methybutanal (860 mg, 10 mmol) was used. The product was purified by silica gel
chromatography using 3% acetone in hexanes to give 6-methylhept-2-yn-4-ol (810 mg,

64%). The purity was confirmed by '"H NMR.(39)

2-Methylhex-4-yn-3-ol (S5)

BrMg

(0] \ OH

|
Y THF,-78°Ctort, 3h \ﬁ\

The procedure used for the preparation of dodec-2-yn-4-ol was used except

isobutyraldehyde (360 mg, 5 mmol) was used. The product was purified by silica gel
chromatography using 3% acetone in hexanes to give 6-methylhex-4-yn-2-ol (380 mg,

68%). The purity was confirmed by 'H NMR.(40)

Synthesis of dodec-7-yn-6-ol (S6)

nBuLi, THF, -78 °C to 0 °C; A
/\/\

-78 °C, hexanal, rt, 3 h OH

To a dry 100 mL round-bottom flask containing a stir bar and under an N,
atmosphere was added THF (15 mL). The solvent was cooled to -78 °C, prior to adding
I-hexyne via syringe (870 uL, 620 mg, 7.5 mmol). To this mixture was added nBuLi
(3.2 mL of 2.5 M solution in THF, 8.0 mmol, 1.1 equiv) via syringe. The mixture was
allowed to warm to 0 °C, and stirred at that temperature for 1 h. The mixture was then
cooled to -78 °C, and to this mixture hexanal (930 uL, 650 mg, 7.5 mmol) was added
dropwise via syringe. The mixture was allowed to warm to room temperature, and stirred

for 3 h. Saturated ammonium chloride (15 mL) was added slowly, prior to transferring



the mixture to a 250 mL separatory funnel with diethyl ether. The aqueous layer was
extracted with ether (3 x 40 mL). The combined organic layers were washed with water
(1 x 40 mL), then brine (1 x 40 mL), and then dried over sodium sulfate. The organic
mixture was concentrated under reduced pressure, and the concentrate was purified by
silica gel flash chromatography using 2% acetone in hexanes to give dodec-7-yn-6-ol as a

colorless oil (980 mg, 72% yield). Purity was confirmed by "H NMR.(4/)

Synthesis of 7-hydroxy-9-methyldec-5-ynoic acid (S7)

OH
(o] nBuLi, THF, -78 °C to 0 °C; O

/ /
/ /
HOW -78 °C, 3-methylbutanal, rt, 15h HO

To a dry 100 mL round-bottom flask containing a stir bar was added 560 mg hex-
5-ynoic acid (560 mg, 5 mmol). The flask was placed under an N, atmosphere, prior to
adding THF (50 mL) and cooling the mixture to -78 °C. To the cooled solution was
added nBuLi (5 mL of a 2.5 M solution in hexanes, 11 mmol, 2.2 equiv) dropwise via
syringe. The mixture was allowed to warm to room temperature and stirred for 1 h. The
mixture was cooled to -78 °C, and then to this mixture 3-methylbutanal (600 uL, 470 mg,
5.5 mmol, 1.1 equiv) was added dropwise via syringe. The mixture was allowed to warm
to room temperature, and stirred for 15 h. Saturated ammonium chloride (15 mL) was
added slowly, prior to transferring the mixture to a 250 mL separatory funnel with diethyl
ether. The aqueous layer was extracted with ether (3 x 40 mL). The combined organic
layers were washed with water (1 x 40 mL), then brine (1 x 40 mL), and then dried over
sodium sulfate. The organic mixture was concentrated under reduced pressure, and the

concentrate was purified by silica gel flash chromatography using 20% acetone in



hexanes to give 7-hydroxy-9-methyldec-5-ynoic (800 mg) with minor impurities. This

mixture was carried forward without further purification.

Synthesis of hept-3-yn-2-ol (S8)

OH
P nBuLi, THF, -78 °C to 0 °C;
/\// Z
-78 °C, acetaldehyde, rt, 3 h

The procedure used for the preparation of dodec-7-yn-6-ol was followed except 1-

pentyne (990 pL, 680 mg, 10 mmol) and acetaldehyde (620 pL, 480 mg, 11 mmol) were
used. The product was purified by silica gel chromatography using 5% acetone in

hexanes to give hept-3-yn-2-ol (670 mg, 60%). The purity was confirmed by 'H

NMR.(42)

Synthesis of 1-phenyloct-4-yn-2-o0l (S9)
P nBuLi, THF, -78 °C, BF 5 OEty; WP“
M 2-benyloxirane, 2 h ~ OH

A dry 50 mL round bottom flask containing a stir bar was placed under an N,

atmosphere prior to adding THF (10 mL). The mixture was cooled to -78 °C, and to it
was added 1-pentyne (740 pL, 510 mg, 7.5 mmol). To this mixture was added »BuLi
(3.0 mL of a 2.5 M solution in hexanes, 7.5 mmol) dropwise via syringe. To this mixture
was added borontrifluoride etherate (930 uL, 7.5 mmol) dropwise via syringe, and the
resulting mixture was stirred for 30 min. To this mixture was added 2-benzyloxirane
(810 pL, 1.00 g, 7.5 mmol), and the resulting mixture was stirred for 2 h. Saturated
ammonium chloride (15 mL) was added slowly, prior to transferring the mixture to a 250

mL separatory funnel with diethyl ether. The aqueous layer was extracted with ether (3 x



40 mL). The combined organic layers were washed with water (1 x 40 mL), then brine (1
x 40 mL), and then dried over sodium sulfate. The organic mixture was concentrated
under reduced pressure, and the concentrate was purified by silica gel flash
chromatography using hexanes to 5% acetone in hexanes to give 1-phenyloct-4-yn-2-ol
(1.26 g) with minor impurities. This mixture was carried forward without further

purification.

Synthesis of methyl 7-hydroxy-9-methyldec-5-ynoate (S10)

OH OH
O MeOH, TMSCI, 0°Ctort, 15 h (0]
Z Z
HO MeO

To a dry 25 mL round-bottom flask containing a stir bar was added 7-hydroxy-9-
methyldec-5-ynoic (570 mg, 2.9 mmol). The flask was placed under an N, atmosphere,
prior to add methanol (2 mL). The mixture was cooled to 0 °C, and to the cooled mixture
was added chlorotrimethylsilane (560 ulL, 480 mg, 4.4 mmol, 1.5 equiv). The mixture
was allowed to warm to room temperature, and stirred for 15 h. The solvent was
removed under reduced pressure, resulting in a yellow oil. The residue was transferred to
a separatory funnel using 50 mL diethyl ether. The organic mixture was washed with
water (3 x 10 mL), then brine (1 x 10 mL), and was then dried over sodium sulfate. The
organic layer was concentrated under reduced pressure to give a light yellow oil (620

mg), which was carried forward without purification.

General procedure for the synthesis of (£)-allylic alcohol substrates

Synthesis of (E)-dodec-2-en-4-ol (S11)



OH OH

LiAIH,4, THF, reflux, 24 h
CsH17)\ CSH17)\A

To a dry 100 mL round-bottom flask equipped with a stir bar was added lithium

aluminum hydride (230 mg, 6 mmol, 3 equiv). The flask was equipped with a condenser,
and the apparatus was placed under an N, atmosphere. To this flask was added THF (30
mL), and the mixture was stirred. To this mixture was slowly added dodec-2-yn-4-ol
(360 mg, 2 mmol) in THF (10 mL). The mixture was heated to gentle reflux using a
heating mantle, and stirred for 24 h. The mixture was cooled to 0 °C, the condenser was
removed, and the mixture was diluted with diethyl ether (10 mL). To this mixture was
added water (230 pL), dropwise via syringe. To the resulting mixture was added 20 wt%
KOH (230 pL), then water (690 uL). This mixture was stirred for 1 h, then placed in a
sonicating water bath for an additional 1 h. The mixture was then filtered through Celite,
and the resulting homogeneous organic solution was concentrated under reduced
pressure. The mixture was purified by silica gel flash chromatography using 2% acetone
in hexanes to give (£)-dodec-2-en-4-ol (260 mg, 69%). The purity was confirmed by 'H

NMR.(43)

Synthesis of (£)-6-methylhept-2-en-4-ol (S12)

OH LiAlH4, THF, reflux, 24 h )\/CG/\
\\ =

The procedure used for the preparation of (£)-dodec-2-en-4-ol was followed

except 6-methylhept-2-yn-4-ol (250 mg, 2 mmol) was used. The product was purified by
silica gel flash chromatography using 2% acetone in hexanes to give (E)-6-methylhept-2-

en-4-ol (95 mg, 37%). The purity was confirmed by 'H NMR.(44)



Synthesis of (£)-2-methylhex-4-en-3-ol (S13)

OH OH

LiAlH,, THF, reflux, 24 h P
W/\ \H\/\

The procedure used for the preparation of (£)-dodec-2-en-4-ol was followed

except 2-methylhex-4-yn-3-ol (330 mg, 2.9 mmol) was used. The product was purified
by silica gel flash chromatography using 2% acetone in hexanes to give (£)-2-methylhex-

4-en-3-ol (180 mg, 54%). The purity was confirmed by 'H NMR.(45)

Synthesis of (E£)-dodec-7-en-6-ol (S14)

/\/\/\/\/ LiAlHg, THE, reflux, 240 oSS
OH

OH

The procedure used for the preparation of (F£)-dodec-2-en-4-ol was followed
except dodec-7-yn-6-o0l (540 mg, 3.0 mmol) was used. The product was purified by silica
gel flash chromatography using 2% acetone in hexanes to give (£)-dodec-7-en-6-ol (420

mg, 76%). The purity was confirmed by 'H NMR.(46)

Synthesis of (E)-9-methyldec-5-ene-1,7-diol (S15)

OH

o LiAIH,, THF, reflux, 24 h «/\/\/OKH*
Z HO ~

MeO

The procedure used for the preparation of (£)-dodec-2-en-4-ol was followed
except methyl-7-hydroxy-9-methyldec-5-ynoate (370 mg, 1.7 mmol), and 330 mg LiAlH4
(8.8 mmol 5.0 equiv) were used. The product was purified by silica gel flash

chromatography using 10% acetone in hexanes to give (£)-9-methyldec-5-ene-1,7-diol
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(280 mg, 86%) as a colorless oil. Ry = 0.31 w/ 20% acetone:hexanes. 'H-NMR (300
MHz, CDCl3) 6 = 5.69-5.60 (m, 1 H), 5.51-5.43 (m, 1 H), 4.16-4.08 (m, 1 H), 3.65 (q, J =
6.2 Hz, 2 H), 2.08 (dt, J=7.3, 6.7 Hz, 2 H), 1.76-1.21 (m, 8 H), 0.92 (d, /= 6.6 Hz, 3 H),
0.91 (d, J= 6.6 Hz, 3 H). *C-NMR (75 MHz, CDCl3) & = 134.0, 131.6, 71.5, 63.0, 46.7,
324, 32.1, 25.5, 24.8, 23.1, 22.7. IR (neat): 3313, 2953, 2929, 2968, 1467, 1366, 1056,

968 cm. HRMS C;;H»0, (M+Na)+ caled. 209.1517, obsvd. 209.1520.

Synthesis of (E)-hept-3-en-2-ol (S16)

OH

LiAlH,4, THF, reflux, 24 h OH
)\) P NN

The procedure used for the preparation of (£)-dodec-2-en-4-ol was followed

except hept-3-yn-2-ol (1.84 g, 16.4 mmol) was used. The product was purified by silica
gel flash chromatography using 2% acetone in hexanes to give (£)-hept-3-en-ol (330 mg,

29%). The purity was confirmed by 'H NMR.(47)

General procedure for the synthesis of (£)-homoallylic alcohol substrates

Synthesis of (E)-hept-4-en-2-ol (S17)

LiAlH4, THF, Ph-Me
OH 90 °C, 24 h OH
)\/ )\/\/\

To a dry 100 mL round-bottom flask equipped with a stir bar was added lithium

aluminum hydride (1.20 g, 32 mmol, 3.2 equiv). The flask was equipped with a
condenser, and the apparatus was placed under an N, atmosphere. To this flask was
added toluene (13 mL), and THF (6 mL) and the mixture was stirred. To this mixture

was slowly added hept-4-yn-2-ol (1.12 g, 10 mmol) in THF (7 mL). The mixture was

11



heated to 90 °C, using a temperature-regulated oil bath, and stirred for 24 h. The mixture
was cooled to 0 °C, the condenser was removed, and the mixture was diluted with diethyl
ether (20 mL). To this mixture was added water (1.2 mL), dropwise via syringe. To the
resulting mixture was added 20 wt% KOH (1.2 mL), then water (3.6 mL). This mixture
was stirred for 1 h, then placed in a sonicating water bath for an additional 1 h. The
mixture was then filtered through Celite, and the resulting homogeneous organic mixture
was concentrated under reduced pressure to give a mixture containing toluene. The
mixture was purified by silica gel flash chromatography using 0% to 10% to 20% diethyl
ether in pentane to give (E)-hept-4-en-2-ol (760 mg, 67%). The purity was confirmed by

"H NMR.(48)

Synthesis of (E)-1-phenyloct-4-en-2-ol (S18)

LiAlH4, THF, Ph-Me

Y Pn__s0vc.24n AN
OH OH

The procedure used for the preparation of (£)-hept-4-en-2-ol was followed except
I-phenyloct-4-yn-2-o0l (400 mg, 2 mmol) was used. The product was purified by silica
gel flash chromatography using 0 to 3% acetone in hexanes to give (E)-1-phenyloct-4-en-
2-0l (240 mg, 59%) as a colorless oil. R¢=0.34 w/ 10% acetone in hexanes. "H-NMR
(300 MHz, CDCl3) 6 = 7.34-7.21 (m, 5 H), 5.61-5.52 (m, 1 H), 5.49-5.39 (m, 1 H). 3.88-
3.78 (m, 1 H), 2.84-2.68 (m, 2 H), 2.32-2.10 (m, 2 H), 2.01 (dt, J = 7.3, 6.6 Hz, 2 H),
1.70 (d, J = 3.4 Hz, 1 H), 1.39 (sextet, J = 7.4 Hz, 2 H), 0.90 (t, J = 7.3 Hz, 3 H). “C-
NMR (75 MHz, CDCl;) 6 = 138.8, 134.7, 129.6, 128.6, 126.6, 126.0, 72.2, 43.4, 40.2,
35.0,22.7,13.9. 1R (neat): 3933, 3027 2956, 2925, 1496, 1436, 1078, 970, 741, 699 cm’
!, HRMS C4H20 (M+Na)' caled. 227.1412, obsvd. 227.1411.
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General procedure for the synthesis of (Z)-allylic alcohol and (Z)-homoallylic alcohol

substrates

Synthesis of (Z)-dodec-2-en-4-o0l (S19)

Ni(OAc), 4H,0
NaBH,, (NH,CH,),
OH EtOH, H,, 3 h OH
CSH17 % C8H17 Z

The 95:5 by weight mixture of ethanol and water that was used as solvent was
prepared by diluting absolute ethanol (95 g) with water (5 g). To a 50 mL Schlenk flask
containing a stir bar was added nickel(II) acetate tetrahydrate (124 mg, 0.5 mmol, 25 mol
%), and sodium borohydride (20 mg, 0.5 mmol, 25 mol %). To this mixture was added
95 wt% ethanol (15 mL), and the mixture was stirred for 10 min. To this mixture was
added ethylenediamine (80 mL, 1 mmol, 50 mol%) via syringe. A three-way joint was
fitted with a balloon of H, and attached to the flask. The apparatus was evacuated and
refilled with hydrogen three times. The mixture was stirred under H, atmosphere for 10
min. To the mixture was added dodec-2-yn-4-ol (360 mg, 2.0 mmol) in 95 wt% ethanol
(5 mL). The mixture was stirred at room temperature for 3 h, before it was filtered
through Celite with diethyl ether. The resulting homogeneous mixture was transferred to
a separatory funnel using ether (10 mL) and water (10 mL). The aqueous layer was
extracted with ether (3 x 15 mL), and the combined organic layers were washed with
water (3 x 15 mL), then brine (1 x 15 mL). The combined organic layers were dried over
sodium sulfate, before they were concentrated under reduced pressure. The mixture was
purified by silica gel flash chromatography using 2% acetone in hexanes to give (Z)-

dodec-2-en-4-ol (260 mg, 69%). The purity was confirmed by 'H NMR.(43)
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Synthesis of (Z2)-1-phenylbut-2-en-1-ol (S20)

Nl(OAC)24H20
OH NaBH4, (NH2CH2)2

EtOH, H,, 3 h OH

The procedure used for the preparation of (Z)-dodec-2-en-4-ol was followed

except 1-phenylbut-2-yn-1-ol (290 mg, 2.0 mmol) was used. The product was purified
by silica gel flash chromatography using 3% acetone in hexanes to give (Z)-1-phenylbut-

2-en-1-o0l (170 mg, 58%). The purity was confirmed by 'H NMR.(49)

Synthesis of (Z)-2-methylhex-4-en-3-ol (S21)

N|(OAC)24H20
OH NaBH4, (NH20H2)2 OH
\H\ EtOH, H,, 3 h N
X

The procedure used for the preparation of (Z)-dodec-2-en-4-ol was followed

except 2-methylhex-4-yn-3-ol (450 mg, 4.0 mmol) was used. The product was purified
by silica gel flash chromatography using 3% acetone in hexanes to give (Z£)-2-methylhex-

4-en-2-ol (180 mg, 39%). The purity was confirmed by 'H NMR.(50)

Synthesis of (Z)-methyl 7-hydroxy-9-methyldec-5-enoate (S22)

Nl(OAC)24H20
OH NaBH4, (NH2CH2)2 (e}

o) EtOH, H,, 3 h N
= MeO
MeO HO

The procedure used for the preparation of (Z)-dodec-2-en-4-ol was followed

except methyl 7-hydroxy-9-methyldec-5-ynoate (230 mg, 1.1 mmol) was used, and the

mixture was stirred for 15 h under H,. The product was purified by silica gel flash

14



chromatography using 10% acetone in hexanes to give (Z)-methyl 7-hydroxy-9-
methyldec-5-enoate (170 mg, 72%) containing minor amounts of the (£)-isomer. Ry =
0.34 w/ 10% acetone in hexanes. Major isomer: 'H-NMR (300 MHz, CDCls) & = 5.46-
5.36 (m, 2 H), 4.51-4.34 (m, 1 H), 3.67 (s, 3 H), 2.33 (t, /= 7.3 Hz, 2 H) 2.34-2.06 (m, 2
H), 1.78-1.61 (m, 4 H), 1.55-1.46 (m, 2 H), 1.33-1.20 (m, 2 H), 0.94-0.90 (m, 6 H). °C-
NMR (75 MHz, CDCls) 6 = 174.3, 134.5, 130.6, 65.8, 51.8, 46.7, 33.5, 27.0, 25.0, 23.2,
22.8. IR (neat): 3417, 2953, 2869, 1734, 1437, 1214, 1163, 1053, 1013. cm™. HRMS

C12H2 05 (M+Na)Jr calcd. 237.1467, obsvd. 237.1472.

Synthesis of (Z£)-hept-4-en-2-ol (23)

Nl(OAC)24H20
NaBH,, (NH,CH,), ~ OH

OH
/K/ EtOH, Hy, 3 h )\/i

The procedure used for the preparation of (Z)-dodec-2-en-4-ol was followed
except hept-4-yn-2-ol (330 mg, 3.0 mmol) was used. The product was purified by silica
gel flash chromatography using 5% diethyl ether in pentane to give (Z)-hept-4-en-2-ol

(200 mg, 58%). The purity was confirmed by 'H NMR. (50)

Svynthesis of aryldiazonium salts

Synthesis of benzenediazonium tetrafluoroborate (S24)
HBF,, H,0

©NH2 NaNO,, 0 °C ©/NZBF4

Benzene diazonium tetrafluoroborate was synthesized by a previously reported

procedure.(/3)

15



Synthesis of aryldiazonium hexafluorophosphates (S25)

HPFe, H,0

©/NH2 NaNO,, 0 °C ©/N2PF6

R R

Aryl diazonium hexafluorophosphate reagents were synthesized by a previously

reported procedure.(57)

General procedure for the synthesis of PyrOx ligands-Anderson coupling

Synthesis of (S)-N-(1-hydroxy-3-methylbutan-2-yl)-4-methylpicolinamide (S26)

TE MN-methylmorpholine Me
F “::-L . HoN ‘fKEGH fso-butylchluruformate'_ E"*ﬁ H
“N7 ~OH A CH,Cly, -5 “Ctort, 15h r“af“gH
o 0~

To a dry 100 mL round-bottom flask containing a stir bar was added 4-
methylpicolinic acid (140 mg, 1.0 mmol). The flask was placed under an N, atmosphere.
Dichloromethane (20 mL) was added via syringe, followed by N-methylmorpholine (170
mL, 1.5 mmol, 1.15 equiv). The reaction mixture was cooled to 0 °C, then iso-butyl
chloroformate was added (160 uL, 1.2 mmol, 1.2 equiv). The mixture was stirred for 20
min, then (S)-leucinol (120 mg, 1.2 mmol, 1.2 equiv) was added in dichloromethane (15
mL). The mixture was allowed to warm to rt and stirred for 15 h). The mixture was
transferred to a separatory funnel with dichloromethane (10 mL) and water (10 mL). The
aqueous layer was extracted with dichloromethane (1 x 15 mL), and the combined
organic layers were washed with water (1 x 20 mL), and brine (1 x 20 mL), then dried

over sodium sulfate. The dried organic mixture was concentrated under reduced pressure
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and purified by silica gel flash chromatography with 2:1 hexanes:ethyl acetate to give

(8)-N-(1-hydroxy-3-methylbutan-2-yl)-4-methylpicolinamide (70 mg, 30%).

Synthesis of (S)-N-(1-hydroxy-3,3-dimethylbutan-2-yl)-4-methyl picolinamide (S27)

X
LN “Trnsf"cm

[ ,f[\

& m

ke

(5)-N-(1-Hydroxy-3,3-dimethylbutan-2-yl)-4-methylpicolinamide was prepared

by following a literature procedure.(29)

Synthesis of (S)-4-chloro-N-(1-hydroxypropan-2-yl) picolinamide (S28)

EI N-methylmorpholine E{
e j HaM ~OH iso-butylchloroformate E *j\ H
" i >
N7 TOH : CHsCly, -5 "Ctort 15h N IFN“‘;’RRGH
(0] o =

The procedure used for the preparation of (S)-N-(1-hydroxy-3-methylbutan-2-yl)-
4-methylpicolinamide was used except 4-chloropicolinic acid (320 mg, 2.0 mmol) and
(8)-alinol (140 mg, 2.4 mmol, 1.2 equiv) were used. The mixture was purified by silica
gel flash chromatography with 2:1 hexanes:ethyl acetate to give (S)-4-chloro-N-(1-

hydroxypropan-2-yl)picolinamide (246 mg, 58%).

Synthesis of (S)-4-chloro-N-(1-hydroxy-3-methylbutan-2-yl)picolinamide (S29)

EI MN-methylmorpholine G
[ = HaM " OH iso-butylchloroformate | = H
+ p -
N*-OH e CH,Cl, -5 'Ctort, 15h  ~N* ' N~"on
o o~
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The procedure used for the preparation of (S5)-N-(1-hydroxy-3-methylbutan-2-yl)-
4-methylpicolinamide was used except 4-chloropicolinic acid (630 mg, 4.0 mmol) and
(S)-leucinol (500 mg, 4.8 mmol, 1.2 equiv) were used. The mixture was purified by silica
gel flash chromatography with 2:1 hexanes:ethyl acetate to give (S)-4-chloro-N-(1-

hydroxy-3-methylbutan-2-yl)picolinamide (830 mg, 87%).

Synthesis of (§)-4-chloro-N-(1-hydroxy-3,3-dimethylbutan-2-yl)picolinamide (S30)

(8)-4-Chloro-N-(1-hydroxy-3,3-dimethylbutan-2-yl)picolinamide was prepared by

following a literature procedure.(29)

Synthesis of (S)-N-(1-hydroxypropan-2-yl)-4-(trifluoromethyl)picolinamide (S31)

EFS MN-methylmorpholine CF3
- j HaM ~—"0OH iso-butylchloraformate | ’*‘j\ H
+ | -
= H o ©® i .-N - =
‘N ?:fOH CHsCly, -5 °Ctort, 15h "N g ;;” OH

The procedure used for the preparation of (S)-N-(1-hydroxy-3-methylbutan-2-yl)-
4-methylpicolinamide was used except 4-trifluoromethylpicolinic acid (380 mg, 2.0
mmol) and (S)-alinol (180 mg, 2.4 mmol, 1.2 equiv) were used. The mixture was
purified by silica gel flash chromatography with 2:1 hexanes:ethyl acetate to give (S)-N-

(1-hydroxypropan-2-yl)-4-(trifluoromethyl)picolinamide (370 mg, 75%).

Synthesis of (S)-N-(1-hydroxy-3-methylbutan-2-yl)-4-(trifluoromethyl) picolinamide
(S32)
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CFy N-methylmarpholine

(L*xk . HENTﬁGH iso-butylchloroformate Eﬁl H
FJ\,OH . =N
N

8]

P CH.Cl, -5 °Ctort, 15h  “N° ™y
o

The procedure used for the preparation of (S5)-N-(1-hydroxy-3-methylbutan-2-yl)-
4-methylpicolinamide was used except 4-trifluoromethylpicolinic acid (380 mg, 2.0
mmol) and (S)-leucinol (250 mg, 2.4 mmol, 1.2 equiv) were used. The mixture was
purified by silica gel flash chromatography with 2:1 hexanes:ethyl acetate to give (S)-N-

(1-hydroxy-3-methylbutan-2-yl)-4-(trifluoromethyl)picolinamide (350 mg, 72%).

Synthesis of (S)-N-(1-hydroxy-3,3-dimethylbutan-2-yl)-4-(trifluoromethyl) picolinamide

(S33)

-

3
S

7 H
NN 0H
0 "‘TH"

(8)-N-(1-Hydroxy-3,3-dimethylbutan-2-yl)-4-(trifluoromethyl)picolinamide = was

prepared by following a literature procedure.(29)

Synthesis of (S)-N-(1-hydroxy-3,3-dimethylbutan-2-yl)-5-(trifluoromethyl) picolinamide

(S34)

E.Co . N-methylmorpholine  F.C
. \]l\/ =) * HEN\“_:"‘ OH  iso-butylchloroformate ¢ | S H
: = NNy Tow

= OH -
N~y “T~  CHyCl,,-5Ctort, 15h
o o /T\

The procedure used for the preparation of (S)-N-(1-hydroxy-3-methylbutan-2-yl)-
4-methylpicolinamide was used except 5S-trifluoromethylpicolinic acid (280 mg, 1.5

mmol) and (S)-tert-leucinol (190 mg, 1.6 mmol, 1.1 equiv) were used. The mixture was
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purified by silica gel flash chromatography with 2:1 hexanes:ethyl acetate to give (S)-N-
(1-hydroxy-3,3-dimethylbutan-2-yl)-5-(trifluoromethyl)picolinamide (410 mg, 94%).
[a]*’p =—10° (c = 0.113, CHCl3). R¢=0.14 w/ 2:1 hexanes:EtOAc. 'H-NMR (300 MHz,
CDCl3) 6 =8.83 (brs, 1 H), 831 (d, J=28.1 Hz, 1 H), 8.25 (brd, J=9.1 Hz, 1 H), 8.09
(dd, J= 8.1, 1.7 Hz, 1 H), 4.06-3.97 (m, 2 H), 3.73-3.67 (m, 1 H), 2.57 (br s, 1 H), 1.04
(s, 3 H). "C-NMR (75 MHz, CDCls) § = 164.1, 152.7, 145.4 (q, J = 4.0 Hz), 135.0 (q, J
=3.6 Hz), 129.0 (q, J = 33.1 Hz), 123.3 (q, J = 272.7 Hz), 122.4, 63.2, 60.5, 34.1, 27.1.
IR (neat): 3379, 2964, 1673, 1528, 1327, 1166, 1135, 1076, 1054, 1018 cm-'. HRMS

C13H17F3N202 (1\/14‘1\121)Jr caled. 313.1 140, obsvd. 313.1147.

General procedure for the synthesis of PyrOx ligands-oxazoline formation

Synthesis of (S5)-4-isopropyl-2-(4-methylpyridin-2-yl)-4,5-dihydrooxazole (S35)

CHZCla, -78 °C Me
alla }:‘1 0__1

Me:

= diethylaminosulfurtrifluoride;
( AN : K.CO,. 1 h I N
M .I-f x_f’“DH 2 3 Kl M Jl-
o .-"'i"\ I

To a dry 25 mL round-bottom flask containing a stir bar was added (S)-N-(1-
hydroxy-3,3-dimethylbutan-2-yl)-4-methylpicolinamide (60 mg, 0.3 mmol). The flask
was placed under an N, atmosphere, then dichloromethane (4 mL) was added via syringe.
The reaction mixture was cooled to -78 °C and diethylaminosulfur trifluoride (50 mL, 0.4
mmol, 1.4 equiv) was added. The reaction mixture was stirred for 1 h, then potassium
carbonate (80 mg, 0.6 mmol, 2 equiv) was added. The mixture was warmed to rt,
transferred to a separatory funnel with dichloromethane (10 mL) and water (10 mL). The
organic layer was washed with saturated sodium bicarbonate (1 x 10 mL), and brine ( 1 x

10 mL), then dried over sodium sulfate. The dried organic layer was concentrated under
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reduced pressure, and the mixture purified by silica gel flash chromatography using 2:1
hexanes:ethyl acetate + 0.1% triethylamine to give the product (10 mg, 18%). This

material decomposed rapidly, and was used immediately as ligand.

Synthesis of (S)-4-(tert-butyl)-2-(4-methylpyridin-2-yl)-4,5-dihydrooxazole (S36)

f'."le_‘
f’—_\LQ;G“'
W .

e M- “ur;.-:

(8)-N-(1-Hydroxy-3,3-dimethylbutan-2-yl)-4-methylpicolinamide was prepared
by following a literature procedure.(29) The material decomposed rapidly, and was used

immediately as ligand.

Synthesis of (S)-2-(4-chloropyridin-2-yl)-4-methyl -4,5-dihydrooxazole (S37)

Cl

CHzCls, -78 °C Cl
(j H diethylaminosulfurtrifluoride; rl}:x :O“--
N ToH K,CO4 1 S N

o]

The procedure used for the preparation for the preparation of (S)-4-isopropyl-2-
(4-methylpyridin-2-yl)-4,5-dihydrooxazole was used except (S)-4-chloro-N-(1-hydroxy-
3,3-dimethylbutan-2-yl)picolinamide (110 mg, 0.5 mmol) was used. The product was
purified in the same fashion, to give a material (10 mg, 11%) that decomposed rapidly,

and was used immediately as ligand.

Synthesis of (S)-2-(4-chloropyridin-2-yl)-4-isopropyl-4,5-dihydrooxazole (S38)

Cl
A . cl
““1 H . CHzClz, -78 .C' . - o-
N7 H;Nuf""‘“QH diethylaminosulfurtrifluoride; ¢ —
5o K,COs, 1 h NN
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The procedure used for the preparation for the preparation of (S)-4-isopropyl-2-
(4-methylpyridin-2-yl)-4,5-dihydrooxazole was used except (S)-4-chloro-N-(1-hydroxy-
3-methylbutan-2-yl)picolinamide (110 mg, 0.4 mmol) was used. The product was
purified in the same fashion, to give a material (70 mg, 62%) that was used immediately

as ligand.

Synthesis of (S)-4-(tert-butyl)-2-(4-chloropyridin-2-yl)-4,5-dihydrooxazole (S39)
Cl, o
P
N r»]}_< ]

[ R

Ir‘h‘
S)-4-(tert-butyl)-2-(4-chloropyridin-2-yl)-4,5-dihydrooxazole was prepared by

following a literature procedure.(29)

Synthesis of (S)-4-methyl-2-(4-(trifluoromethyl)pyridin-2-yl)-4,5-dihydrooxazole (S40)

”I*. CHaCls, -78 "C FaC, o

L ;L H N diethylaminosulfurtrifluoride; F— A

‘N T,Nk__,e “OH ¢ }__,_('1 ]
I K.CO4 1h Ny N

The procedure used for the preparation for the preparation of (S)-4-isopropyl-2-
(4-methylpyridin-2-yl)-4,5-dihydrooxazole was used except (S)-N-(1-hydroxypropan-2-
yl)-4-(trifluoromethyl)picolinamide (110 mg, 0.4 mmol) was used. The product was
purified in the same fashion, to give a material (32 mg, 28%) that decomposed rapidly

and was used immediately as ligand.

Synthesis  of  (S)-4-isopropyl-2-(4-(trifluoromethyl)pyridin-2-yl)-4,5-dihydrooxazole

(S41)
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CF

3

A CHiClp-78°c TG

[ ,1 H diethylaminosulfurtrifluoride; { - 7

-\.N. \Y_ -\.,\___.-""‘-\-DH - \\_ & A
i K.CO5. 1h MM "

0 A~

The procedure used for the preparation for the preparation of (S)-4-isopropyl-2-
(4-methylpyridin-2-yl)-4,5-dihydrooxazole was used except (S)-N-(1-hydroxy-3-
methylbutan-2-yl)-4-(trifluoromethyl)picolinamide (140 mg, 0.5 mmol) was used. The
product was purified in the same fashion, to give a material (70 mg, 51%) that was used

immediately as ligand.

Synthesis of  (S)-4-(tert-butyl)-2-(4-(trifluoromethyl)pyridin-2-yl)-4,5-dihydrooxazole
(1a)
FiC o

W

; <
(8)-4-(tert-Butyl)-2-(4-(trifluoromethyl)pyridin-2-yl)-4,5-dihydrooxazole was

prepared following a literature procedure.(29)

Synthesis of (S)-4-(tert-Butyl)-2-(5-(trifluoromethyl)pyridin-2-yl)-4,5-dihydrooxazole

(1b)
FsC S H CHZClz. -78 °C — 0
e N disthylaminosulfurtrifiuoride; F.c—,  —4 N
N oA KiCOs 1h SN NT

G/"rk
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The procedure used for the preparation for the preparation of (S)-4-isopropyl-2-
(4-methylpyridin-2-yl)-4,5-dihydrooxazole was wused except (S)-N-(1-hydroxy-3-
methylbutan-2-yl)-5-(trifluoromethyl)picolinamide (290 mg, 1.0 mmol) was used. The
product was purified in the same fashion, to give (S)-N-(1-hydroxy-3,3-dimethylbutan-2-
yl)-5-(trifluoromethyl)picolinamide (230 mg, 85%). [a]*’p = — 73° (¢ = 0.100, CHCl;).
Re=0.57 w/ 2:1 hexanes:EtOAc. '"H-NMR (300 MHz, CDCl;)  =8.95 (d, J=5.2 Hz, |
H), 8.22 (d, /=8.2 Hz, 1 H), 8.01 (ddd, J=8.2, 2.3, 0.6 Hz, 1 H), 4.48 (dd, J=10.3, 8.8
Hz, 1 H), 4.34 (t, J = 8.5 Hz, 1H), 4.16 (dd, J = 10.3, 8.4 Hz, 1 H), 0.98 (s, 9 H). "°C-
NMR (75 MHz, CDCls) 6 = 161.6, 150.2, 146.7 (q, J = 4.0 Hz) 134.0 (q, J = 3.6 Hz),
128.1 (q, J = 33.4 Hz), 123.4 (q, J = 272.7 Hz), 123.9, 76.9, 69.8, 34.2, 26.1. IR (neat):
2963, 1645, 1399, 1329, 1166, 1127, 1098, 1012, 668 cm™. HRMS C;3H;sF:N,O

(M+Na)" caled. 295.1034, obsvd. 295.1038.

General procedure for the identification of optimal PyrOx ligand in the asymmetric Heck

reaction

Figure 2, use of (S)-4-isopropyl-2-(4-methylpyridin-2-yl)-4,5-dihydrooxazole (ligand

S35)
5 mol 3 Pd.dba
OH g O Ph
./Lm;a’f‘“\m 11 mol % 535 - _zux,a-lm_
1.5 equiv PhNLBF
DMA, 20 h S42

In the dry box, a 1 M solution of (E)-pent-3-en-2-ol (2a), containing 10 wt%
tetradecane, in DMA was prepared. To a 20 mL scintillation vial equipped with a stir bar
was added benzenediasonium tetrafluoroborate (14 mg, 0.08 mmol, 1.5 equiv). To a

separate vial was added Pd,dbas (2 mg, 0.003 mmol, 0.05 equiv). To a separate vial was
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added (S)-4-isopropyl-2-(4-methylpyridin-2-yl)-4,5-dihydrooxazole (S35) (1 mg, 0.006
mmol, 0.11 equiv). To the vial containing palladium was added DMA (0.25 mL), and to
the vial containing the ligand was added DMA (0.20 mL). With a pipet, the mixture
containing the ligand was added to the mixture containing palladium. With a pipet, the
resulting mixture was perturbed several times to ensure mixing, and it was allowed to sit
for 10 min. To this mixture was added 50 pL of the mixture containing the substrate and
tetradecane (0.05 mmol, 1 equiv). This mixture was added to the vial containing the
aryldiazonium salt, and the vial was fitted with a lid, removed from the dry box, and
stirred for 20 h. The mixture was then passed through a silica gel pipet with diethyl
ether, and analyzed for product formation and enantiomeric ratio by gas chromatography.

The modifications described below were applied in order to identify the optimal ligand.
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Modifications

Table S1. Yield and enantiomeric ratio for the asymmetric Heck reaction of substrate 2a,

using the nine-membered ligand PyrOx ligand library
5 mol % Pd,dbas

E
OH 11 mol % EPYROXx O Ph @_ﬁ
V.
Me)\/\ PhN,BF, 1.1 equiv Me/u\)\ \ N \NjR

DMA, rt, 16 h
2a S$42 EPyROx
Ligand yield er
E = Me, R = Me, $43* NA NA
E =Me, R =iPr, S35 38.1 91.5:8.5
E = Me, R = {Bu, S$36 47.7 90.0:10
E =Cl, R=Me, 837 27.3 64.0:36.0
E=CI, R=iPr, S38 35.7 72.7:27.3
E =Cl, R=1Bu, S39 58.7 90.9:8.1
E =CF3;, R = Me, S40 255 63.5:35.5
E =CF3 R =jPr, S41 43.8 70.2:29.8
E =CF3 R=1Bu, 1a 57.4 91.5:8.5

Yield was calculated by comparing product peak integration to integration of an
internal standard using corrected GC analysis. er was determined by comparing
enantiomer product peak integrations using chiral GC analysis. *Ligand was
synthetically inaccessible.

FIT TO
AAG#=-0.81 +1.08B,—-0.12L—
0.400EB, - 0.20EL

R

C
gy
Ty

N N""g,

er =92:8

F3

Figure S1. Multi-parameter optimization output.
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Optimization of the asymmetric Heck reaction using (S)-4-(tert-butyl)-2-(5-

(trifluoromethyl)pyridin-2-y1)-4.5-dihydrooxazole (ligand 1b)

In the dry box, to a 20 mL scintillation vial equipped with a stir bar was added
benzenediazonium tetrafluoroborate (28 mg, 0.15 mmol, 1.5 equiv). To a separate vial
was added Pd,dba; (3 mg, 0.003 mmol, 0.03 equiv). To a separate vial was added (S)-4-
(tert-butyl)-2-(5-(trifluoromethyl)pyridin-2-yl)-4,5-dihydrooxazole (1b) (2 mg, 0.007
mmol, 0.07 equiv). To the vial containing palladium was added DMA (0.5 mL), and to
the vial containing the ligand was added DMA (0.45 mL). With a pipet, the mixture
containing the ligand was added to the mixture containing palladium. With a pipet, the
resulting mixture was perturbed several times to ensure mixing, and it was allowed to sit
for 10 min. To this mixture was added 100 pL of the mixture containing the substrate
(2a) and tetradecane (0.1 mmol, 1 equiv). This mixture was added to the vial containing
the aryldiazonium salt, and the vial was fitted with a lid, removed from the dry box, and
stirred for 20 h. The mixture was then passed through a silica gel pipet with diethyl ether,
and analyzed for product formation and enantiomeric ratio by gas chromatography. The

modifications described below were applied in order to optimize the reaction.
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Modifications
Table S2. Optimization of the asymmetric Heck reaction using ligand 1b

3 mol % Pd,dbas

OH 7 mol % 1b O Ph FC@—(OJ
Me™ P T T e S

solvent, rt, 16 h

2a S42 1b
entry X Y Solvent %conversion Yyield er
1 1.1 BF, DMA 85.6 41.2 91.2:8.8
2 1.1 BF,4 DMF 100 58.7 92.7:7.3
3 1.1 PFg DMF 100 41.9 93.8:6.2
4 22 PFq DMF 100 70.5 93.7:6.3

Yield was calculated by comparing product peak integration to integration of an
internal standard using corrected GC analysis. er was determined by comparing
enantiomer product peak integrations using chiral GC analysis.

General procedure for the preparation of (S)-methyl 4-(4-oxopentan-2-yl) benzoate (3a)

under optimized conditions (Table 1, entry 1)

CO.Me

O

A

In the dry box, to a 25 mL round-bottom flask equipped with a stir bar was added
the aryldiazonium hexafluorophosphate salt (360 mg, 1.1 mmol, 2.2 equiv) derived from
methy-4-aminobenzoate. To a separate vial was added Pd,dba; (14 mg, 0.02 mmol, 0.03
equiv). To a separate vial was added 1b (10 mg, 0.04 mmol, 0.07 equiv). To a separate
vial was added 2a (43 mg, 0.5 mmol). To the vial containing palladium was added DMF
(2 mL), to the vial containing the ligand was added DMF (2 mL), and to the vial
containing the alkene was added DMF (1 mL). With a pipet, the mixture containing the
ligand was added to the mixture containing palladium. With a pipet, the resulting
mixture was perturbed several times to ensure mixing, and it was allowed to sit for 10

min. To this mixture was added the mixture containing the alkene. The mixture
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containing both the catalyst and the alkene was added to the flask containing the
aryldiazonium salt, and the flask was fitted with a septum, removed from the dry box, and
stirred for 3 h. The mixture was diluted with diethyl ether (10 mL) and water (10 mL).
The aqueous layer was extracted with dithyl ether (2 x 15 mL). The combined organic
layers were washed with water (3 x 15 mL), brine (1 x 15 mL), and dried over sodium
sulfate. The dry organic solution was concentrated under reduced pressure, then purified
by silica gel flash chromatography using 3 to 6% acetone in hexanes. The product was
isolated as a clear oil in 71-72% yield (78 and 79 mg). [a]*’p = + 40° (c = 0.183, CHCl;).
R¢= 0.25 w/ 10% acetone in hexanes. 'H-NMR (300 MHz, CDCls) & = 7.96 (d, J = 8.4
Hz, 2 H), 7.28 (d, J = 8.1 Hz, 2 H), 3.90 (s, 3 H), 3.37 (sextet, J = 7.0 Hz, 1 H), 2.73 (m,
2 H), 2.07 (s, 3 H), 1.27 (d, J = 6.9 Hz, 3 H). "C-NMR (75 MHz, CDCl;) & = 207.4,
167.2, 151.8, 130.1, 128.5, 127.1, 52.2, 51.7, 35.5, 30.8, 21.9. IR (neat): 2958, 1712,
1610, 1435, 1256, 1163, 1110, 1018, 773, 707 cm™. HRMS C3H;s0; (M+H)" calcd.

221.1178, obsvd. 221.1180.

Table 1, entry 2 ((S)-4-(4-acetylphenyl)pentan-2-one) (3b)
Sy O
&
o~
.-"Fu“'\-\.-"-"[‘-\.

The general procedure for the preparation of 3a was used with the modifications
that the aryldiazonium hexafluorophospate (330 mg 1.1 mmol, 2.2 equiv) derived from 4-
aminoacetophenone was used. Following the aqueous workup described above and
concentration, the product was purified by silica gel flash chromatography using 3 to 6%
acetone in hexanes to give the product as a clear oil in 64-66% yield (65 mg and 67 mg).
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[a]*’p =+ 51° (¢ = 0.113, CHCI;). Ry = 0.18 w/ 10% acetone in hexanes. "H-NMR (300
MHz, CDCls) & =7.89 (d, J = 8.5 Hz, 2 H), 7.30 (d, J = 8.2 Hz, 2 H), 3.38 (sextet, J = 7.0
Hz, 1 H), 2.82-2.65 (m, 2 H), 2.58 (s, 3 H), 2.08 (s, 3 H), 1.27 (d, J = 7.0 Hz, 3H). "*C-
NMR (75 MHz, CDCl3) & = 207.3 197.9, 152.1, 135.6, 128.9, 127.2, 51.6, 35.4, 30.8,
26.8, 22.0. IR (neat): 2963, 2928, 1713, 1677, 1603, 1415, 1358, 1267, 1163, 957, 831,

598 cm™. HRMS C3H 40, (M+Na) caled. 227.1048, obsvd. 227.1043.

Table 1, entry 3 ((S)-methyl 4-(4-oxododecan-2-yl)benzoate) (3C)

COMe

e
I

CgHy7” ™" ™

The general procedure for the preparation of 3a was used with the following
modifications.  (£)-Dodec-2-en-4-ol (73 mg, 0.4 mmol) and the aryldiazonium
hexafluorophospate (280 mg 0.9 mmol, 2.2 equiv) derived from methyl 4-aminobenzoate
were used, in a total of 4 mL DMF. Following the aqueous workup described above and
concentration, the product was purified by silica gel flash chromatography using 2%
acetone in hexanes to give the product as a clear oil in 71-80% yield (91 mg and 102 mg).
[a]*p =+ 33° (¢ = 0.112, CHCl;). Ry=0.50 w/ 10% acetone in hexanes. 'H-NMR (300
MHz, CDCl3) 6 = 7.96 (d, J = 8.4 Hz, 2H), 7.27 (d, J = 8.3 Hz, 2 H), 3.90 (s, 3 H), 3.39
(sextet, J=7.1 Hz, 1 H), 2.77-2.60 (m, 2 H), 2.38-2.20 (m, 2 H), 1.48 (pentet, /= 7.2 Hz,
2 H) 1.32-1.16 (m, 13 H), 0.86 (t, J = 7.0 Hz, 3 H). "C-NMR (75 MHz, CDCl3) & =
209.8, 167.2, 152.0, 130.1, 128.4, 127.1, 52.2, 50.8, 43.7, 35.5, 32.0, 29.5, 29.3, 29.3,

23.8,22.8,21.9, 14.3. IR (neat): 2954, 2926, 2855, 1720, 1611, 1279, 1113, 775, 708 cm’
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L HRMS C20H3003 (M+H)"  calcd. 319.2273, obsvd. 319.2272.

Table 1, entry 4 ((S)-2-(4-acetylphenyl)dodecan-4-one) (3d) from (E)-alkene
0.
i IJ
CgHy7~ ™ ™

The general procedure for the preparation of 3a was used with the following
modifications.  (£)-Dodec-2-en-4-ol (73 mg, 0.4 mmol) and the aryldiazonium
hexafluorophospate (280 mg 0.9 mmol, 2.2 equiv) derived from 4-aminoacetophenone
were used, in a total of 4 mL DMF. Following the aqueous workup described above and
concentration, the product was purified by silica gel flash chromatography using 2%
acetone in hexanes to give the product as a clear oil in 67-68% yield (81 mg and 82 mg).
[a]*p = + 28° (¢ = 28, CHCL). R = 0.44 w/ 10% acetone in hexanes. 'H-NMR (300
MHz, CDCl3) 6 = 7.89 (d, J = 8.5 Hz, 2H), 7.30 (d, J = 8.1 Hz, 2H), 3.40 (sextet, J = 7.2
Hz, 1 H), 2.78-2.61 (m, 2 H), 2.58 (s, 3 H), 2.39-2.22 (m, 2 H), 1.49 (pentet, /= 6.8 Hz, 2
H), 1.35-1.15 (m, 13 H), 0.86 (t, J= 7.0 Hz, 3 H). *C-NMR (75 MHz, CDCl;) & = 209.8,
197.9, 152.2, 135.6, 128.9, 127.3, 50.7, 43.7, 35.4, 32.0, 29.5, 29.3, 29.3, 26.8, 23.8, 22.8,
21.9, 14.3. IR (neat): 2956, 2925, 2824, 1713, 1682, 1610, 1557, 1414, 1358, 1267, 830,

599 cm™. HRMS Cs0H300, (M+H)" calcd. 303.2324, obsvd. 303.2320.

Table 1, entry 5 ((S)-4-(4-acetylphenyl)-1-phenylpentan-2-one) (3e)

.0
L
0
Fh "H.--"LL"‘«:" -
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The general procedure for the preparation of 3a was used with the following
modifications. The ligated catalyst mixture contained 10 mg Pd,dba; (0.011 mmol, 0.03
equiv), and 7 mg ligand 1b (0.04 mmol, 0.07 equiv). (£)-1-phenylpent-3-en-2-ol (57 mg,
0.35 mmol) and the aryldiazonium hexafluorophospate (230 mg 0.8 mmol, 2.2 equiv)
derived from 4-aminoacetophenone were used, in a total of 3.5 mL DMF. Following the
aqueous workup described above and concentration, the product was purified by silica
gel flash chromatography using 3% acetone in hexanes to give the product as a clear oil
in 71-74% yield (70 mg and 73 mg). [a]*’p =+ 10° (¢ = 0.097, CHCL;). Ry = 0.38 w/
10% acetone in hexanes. "H-NMR (300 MHz, CDCls) & = 7.85 (d, J= 8.4 Hz, 2 H), 7.33-
7.21 (m, 5 H), 7.10 (dd, J = 8.0, 3.0 Hz, 2 H), 3.59 (s, 2 H), 3.67 (sextet, /= 7.1 Hz, 1 H),
2.84-2.64 (m, 2 H), 2.57 (s, 3 H), 1.21 (d, J= 6.9 Hz, 3 H). >C-NMR (75 MHz, CDCl3) &
=206.7, 198.0, 152.0, 135.6, 133.9, 129.6, 128.9, 128.9, 127.3, 127.2, 51.0, 49.7, 35.4,
26.8, 21.8. IR (neat): 3029, 2963, 2928, 1713, 1680, 1607, 1269, 1013, 835, 702 cm™.

HRMS C9H,¢0, (MJrNa)+ calcd. 303.1361, obsvd. 303.1362.

Table 1, entry 6 ((S)-methyl 4-(6-methyl-4-oxoheptan-2-yl)benzoate) (3f)

CO,Me

B
O o
HJVLHJ

P

The general procedure for the preparation of 3a was used with the following
modifications. The ligated catalyst mixture contained 10 mg Pd,dba; (0.01 mmol, 0.03
equiv), and 7 mg ligand 1b (0.04 mmol, 0.07 equiv). (E)-6-methylhept-2-en-4-ol (45 mg,
0.35 mmol) and the aryldiazonium hexafluorophospate (240 mg 0.8 mmol, 2.2 equiv)

derived from methyl 4-aminobenzoate were used, in a total of 3.5 mL DMF. Following
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the aqueous workup described above and concentration, the product was purified by
silica gel flash chromatography using 2% acetone in hexanes to give the product as a
white solid in 65-69% yield (60 mg and 63 mg). This product was the only entry in
Tables 4.3-4.5 that was previously known,(33, 34) and had reported the optical rotation
of either enantiomer. The optical rotation reported in the literature for (S)- methyl 4-(6-
methyl-4-oxoheptan-2-yl)benzoate (also known as ar-(+)-juvabione) is [a]p = + 23°
(concentration and solvent not provided). This value was used to assign the absolute
configuration of compounds 3a-3m by analogy. [a]®p =+ 27° (¢ = 0.117, CHCl3). R¢ =
0.72 w/ 10% acetone in hexanes. 'H-NMR (300 MHz, CDCl3) & = 7.96 (d, J = 8.4 Hz, 2
H), 7.28 (d, J=9.1 Hz, 2 H), 3.90 (s, 3 H), 3.39 (sextet, /= 7.1 Hz, 1 H), 2.76-2.59 (m, 2
H), 2.26-2.00 (m, 3 H), 1.26 (d, /= 7.0 Hz, 3 H), 0.84 (d, /= 6.5 Hz, 3 H), 0.83 (d, J =
6.5 Hz, 3 H). >C-NMR (75 MHz, CDCl5) & = 209.4, 167.2, 152.0, 130.1, 128.4, 127.1,
52.7,52.2, 51.3, 35.4, 24.7, 22.7, 21.9. IR (neat): 2956, 2872, 1713, 1610, 1435, 1277,
1112, 1012, 856, 774, 708 cm’'. HRMS C1602205 (M+H)+ caled. 263.1647, obsvd.

263.1639.

Table 1, entry 7 ((S)-methyl 4-(1-hydroxy-9-methyl-7-oxodecan-5-yl)benzoate) (39)

CO,Me

)

0 7

e'l“«*’lwl“v"“wf‘c::H
The general procedure for the preparation of 3a was used with the following
modifications. The ligated catalyst mixture contained 10 mg Pd,dbas (0.01 mmol, 0.03
equiv), and 7 mg ligand 1b (0.02 mmol, 0.07 equiv). (£)-9-Methyldec-5-ene-1,7-diol (65
mg, 0.35 mmol) and the aryldiazonium hexafluorophospate (240 mg 0.8 mmol, 2.2
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equiv) derived from methyl 4-aminobenzoate were used, in a total of 3.5 mL DMF. The
reaction was stirred for 15 h. Following the aqueous workup described above and
concentration, the product was purified by silica gel flash chromatography using 10%
acetone in hexanes to give the product as a yellow oil in 71-75% yield (80 mg and 84
mg). [a]*’p = + 14° (¢ = 0.107, CHCl3). Ry = 0.08 w/ 10% acetone in hexanes. 'H-NMR
(300 MHz, CDCl3) 6 =7.95 (d, J= 8.4 Hz, 2 H), 7.24 (d, J= 8.7 Hz, 2 H), 3.90 (s, 3 H),
3.58-5.53 (m, 2 H), 3.28-3.18 (m, 1 H), 2.69 (dd, J = 7.1, 7.0 Hz, 2 H), 2.20-1.99 (m, 3
H), 1.69-1.43 (m, 4 H), 1.29-1.05 (m, 3 H), 0.81 (d, J= 6.5 Hz, 3 H), 0.80 (d, J = 6.5 Hz,
3 H). C-NMR (75 MHz, CDCl3) & = 209.5, 167.2, 150.3, 130.0, 128.5, 127.8, 62.8,
52.7, 52.2, 50.2, 41.0, 36.0, 32.7, 24.6, 23.8, 22.7, 22.6. IR (neat): 3512, 2953, 2870,
1717, 1610, 1436, 1280, 1113, 774, 668 cm™. HRMS CioHys0, (M+Na)™ calcd.

343.1885, obsvd. 343.1880.

Table 1, entry 8 ((S)-methyl 4-(8-oxododecan-6-yl)benzoate) (3h)

COMe

e

=

8]

e A M
The general procedure for the preparation of 3a was used with the following
modifications. The ligated catalyst mixture contained 10 mg Pd,dba; (0.01 mmol, 0.03
equiv), and 7 mg ligand 1b (0.02 mmol, 0.07 equiv). (E)-Dodec-6-en-5-o0l (65 mg, 0.35
mmol) and the aryldiazonium hexafluorophospate (240 mg 0.8 mmol, 2.2 equiv) derived
from methyl 4-aminobenzoate were used, in a total of 3.5 mL DMF. Following the
aqueous workup described above and concentration, the product was purified by silica

gel flash chromatography using 1% acetone in hexanes to give the product as a clear oil
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in 61-68% yield (68 mg and 76 mg). [a]*’p = + 15° (¢ = 0.100, CHCL;). R¢ = 0.63 w/
10% acetone in hexanes. 'H-NMR (300 MHz, CDCls) & = 7.95 (d, J = 8.5 Hz, 2 H), 7.24
(d, J=8.2 Hz, 2 H), 3.90 (s, 3 H), 3.25-3.16 (m, 1 H), 2.69 (d, J=7.1 Hz, 2 H), 2.35-2.15
(m, 2 H), 1.67-1.42 (m, 4 H), 1.35-1.00 (m, 8 H), 0.82 (q, J = 7.0 Hz, 6 H). *C-NMR (75
MHz, CDCl3) & = 210.0, 167.3, 150.6, 130.0, 128.4, 127.8, 52.2, 50.0, 43.8, 41.3, 36.1,
31.4,29.7, 23.4, 22.7, 22.6, 14.1, 14.1. IR (neat): 2955, 2930, 2859, 1721, 1610, 1279,

1113 cm™. HRMS CyH3003 (M+H)" caled. 319.2273, obsvd. 319.2272.

Table 1, entry 9 ((S)-2-methyl-5-(4-nitrophenyl)hexan-3-one (3i) from (E)-alkene)

The general procedure for the preparation of 3a was used with the following
modifications. The ligated catalyst mixture contained 14 mg Pd,dba; (0.011 mmol, 0.03
equiv), and 10 mg ligand 1b (0.04 mmol, 0.07 equiv). (£)-2-methylhex-4-en-3-o0l (57 mg,
0.5 mmol) and the aryldiazonium hexafluorophospate (330 mg 1.1 mmol, 2.2 equiv)
derived from 4-nitroaniline were used, in a total of 5 mL DMF. Following the aqueous
workup described above and concentration, the product was purified by silica gel flash
chromatography using 4% acetone in hexanes to give the product as a clear oil in 58-59%
yield (68 mg and 69 mg). [a]*’p = + 24° (¢ = 0.100, CHCl;). Ry = 0.36 w/ 10% acetone
in hexanes. 'H-NMR (300 MHz, CDCl;) 6 = 8.25 (d, /= 8.8 Hz, 2 H), 7.38, (d, J = 8.7
Hz, 2 H), 3.48 (sextet, J = 7.0 Hz, 1 H), 2.84-2.69 (m, 2 H), 2.50 (septet, J = 7.0 Hz, 1

H), 1.28 (d, J = 7.0 Hz, 3 H), 1.05 (d, J = 6.9 Hz, 3 H), 0.99 (d, J = 7.0 Hz, 3 H). C-
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NMR (75 MHz, CDCls) & = 212.6, 154.5, 129.2, 128.0, 124.0, 48.3, 41.4, 35.1, 21.8,
18.2, 18.1. IR (neat): 2969, 2933, 1710, 1599, 1517, 1345, 1110, 1008, 855, 700 cm™.

HRMS C3H;7NO; (M)" caled. 235.1208, obsvd. 235.1212.

Table 1, entry 10 ((R)-2-(4-acetylphenyl)dodecan-4-one) (3d) from (Z)-alkene

O~
i IJ
CgHy7” ™ ™

The general procedure for the preparation of 3a was used with the following
modifications. The ligated catalyst mixture contained 15 mg Pd,dba; (0.02 mmol, 0.04
equiv), and 10 mg ligand 1b (0.04 mmol, 0.09 equiv). (£)-Dodec-2-en-4-0l (73 mg, 0.4
mmol) and the aryldiazonium hexafluorophospate (280 mg 0.9 mmol, 2.2 equiv) derived
from 4-aminoacetophenone were used, in a total of 4 mL DMF. The mixture was stirred
for 15 h. Following the aqueous workup described above and concentration, the product
was purified by silica gel flash chromatography using 2% acetone in hexanes to give the
product as a clear oil in 74-75% yield (90 mg and 92 mg). [0]*’p =— 28° (¢ = 0.114,

CHCl3). The 'H NMR spectrum, see below, was compared with that of the product

arising from the (£)-isomer of the same alkene.

Table 1, entry 11 ((R)-2-methyl-5-(4-nitrophenyl)hexan-3-one (3i) from (Z)-alkene)
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The general procedure for the preparation of 3a was used with the following
modifications. The ligated catalyst mixture contained 18 mg Pd,dba; (0.02 mmol, 0.04
equiv), and 12 mg ligand 1b (0.05 mmol, 0.09 equiv). (E)-Methylhex-4-en-3-ol (57 mg,
0.5 mmol) and the aryldiazonium hexafluorophospate (330 mg 1.1 mmol, 2.2 equiv)
derived from 4-nitroaniline were used, in a total of 5 mL DMF. The reaction was stirred
for 24 h. Following the aqueous workup described above and concentration, the product
was purified by silica gel flash chromatography using 4% acetone in hexanes to give the
product as a clear oil in 70-80% yield (82 mg and 94 mg). [0]*’p =— 24° (¢ = 0.117,
CHCI3). The 'H NMR spectrum, see below, was compared to that of the product arising

from the (E)-isomer of the same alkene.

Table 1, entry 12 ((R)-2-(3-iodophenyl)dodecan-4-one) (3))
o
oL

The general procedure for the preparation of 3a was used with the following
modifications. The ligated catalyst mixture contained 13 mg Pd,dba; (0.01 mmol, 0.04
equiv), and 9 mg ligand 1b (0.03 mmol, 0.09 equiv). (Z)-Dodec-2-en-4-ol (65 mg, 0.35
mmol) and the aryldiazonium hexafluorophospate (300 mg 0.8 mmol, 2.2 equiv) derived
from 3-iodoaniline one were used, in a total of 3.5 mL DMF. The mixture was stirred for
15 h. Following the aqueous workup described above and concentration, the product was
purified by silica gel flash chromatography using 1% acetone in hexanes to give the

product as a yellow oil in 85-88% yield (115 mg and 119 mg). [a]*p==21° (¢ = 0.213,

CHCls). R¢=0.71 w/ 10% acetone in hexanes. 'H-NMR (300 MHz, CDCl;) & = 7.55-
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7.50 (m, 2 H), 7.17 (d, J= 7.8 Hz, 1 H), 7.02 (t, J= 7.7 Hz, 1 H), 3.26 (sextet, J= 7.1 Hz,
1 H), 2.73-2.56 (m, 2 H), 2.39-2.22 (m, 2 H), 1.50 (pentet, J = 7.1 Hz, 2 H), 1.36-1.06
(m, 3 H), 0.87 (t, J = 7.0 Hz, 3 H). *C-NMR (75 MHz, CDCL3) & = 209.8, 149.1, 136.0,
135.5, 130.4, 126.5, 94.8, 50.9, 43.8, 35.1, 32.0, 29.5, 29.3, 29.3, 23.8, 22.8, 22.0, 14.3.
IR (neat): 2955, 2925, 2854, 1714, 1563, 1465, 994, 782, 696 cm™. HRMS CsH,710

(M+H)" caled. 387.1185, obsvd. 387.1194.

Table 1, entry 13 ((+)-methyl 4-(4-0x0-4-phenylbutan-2-yl)benzoate) (3K)
lEEZMe
|

F'hﬁv'[:

The general procedure for the preparation of 3a was used with the following
modifications. The ligated catalyst mixture contained 14 mg Pd,dba; (0.02 mmol, 0.03
equiv), and 10 mg ligand 1b (0.04 mmol, 0.07 equiv). (£)-1-Phenylbut-2-en-1-ol (89 mg,
0.5 mmol) and the aryldiazonium hexafluorophospate (350 mg 1.1 mmol, 2.2 equiv)
derived from methyl 4-aminobenzoate were used, in a total of 5 mL DMF. The mixture
was stirred for 15 h. Following the aqueous workup described above and concentration,
the product was purified by silica gel flash chromatography using 1% acetone in hexanes
to give the product as a white solid in 50-53% yield (71 mg and 75 mg). This product
could not be fully purified, and the characterization data that follows pertains to a mixture
of the desired product and unknown impurities. [a]*’p = + 7° (¢ = 0.097, CHCL3). Ry =
0.38 w/ 10% acetone in hexanes. 'H-NMR (300 MHz, CDCls) & = 7.98-7.90 (m, 4 H),
7.58-7.53 (m, 1 H), 7.47-7.42 (m, 2 H), 7.36-7.33 (m, 2 H). 3.59 (s, 3 H), 3.62-3.55 (m, 1
H), 3.59-3.17 (m, 2 H), 1.35 (d, J = 7.0 Hz, 3 H). *C-NMR (75 MHz, CDCl;) & = 198.7,
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167.2, 152.1, 137.2, 133.3, 130.1, 128.8, 128.2, 127.2, 120.4, 52.2, 46.7, 35.7, 22.0. IR
(neat): 2953, 1716, 1684, 1610, 1435, 1276, 1111, 1000, 753, 691 cm™. HRMS C,5H30;

(M+H)" calcd. 283.1334, obsvd. 283.1328.

Table 1, entry 14 ((S)-methyl 4-(2-oxoheptan-4-yl)benzoate) (3l)

CO.Me

S
SO ON

The general procedure for the preparation of 3a was used with the following
modifications. The ligated catalyst mixture contained 14 mg Pd,dba; (0.02 mmol, 0.03
equiv), and 10 mg ligand 1b (0.04 mmol, 0.07 equiv). (E)-Hept-3-en-2-ol (57 mg, 0.5
mmol) and the aryldiazonium hexafluorophospate (350 mg 1.1 mmol, 2.2 equiv) derived
from methyl 4-aminobenzoate were used, in a total of 5 mL DMF. Following the aqueous
workup described above and concentration, the product was purified by silica gel flash
chromatography using 5% acetone in hexanes to give the product as a colorless oil in 70-
77% yield (87 mg and 96 mg). [0]*’p = + 21° (¢ = 0.123, CHCl3). R¢ = 0.39 w/10%
acetone in hexanes. 'H-NMR (300 MHz, CDCls) 8 = 7.95 (d, J = 8.4 Hz, 2 H), 7.25 (d, J
=7.7Hz, 2 H), 3.89 (s, 3 H), 3.26-3.16 (m, 1 H), 2.73 (d, /= 7.1 Hz, 2 H), 2.03 (s, 3 H),
1.65-1.48 (m, 2 H), 1.25-1.04 (m, 2 H), 0.84 (t, J = 7.3 Hz, 3 H). C-NMR (75 MHz,
CDCl) 6 = 207.5, 167.2, 150.4, 130.0, 128.5, 127.7, 52.2, 50.6, 41.0, 38.6, 30.8, 20.6,
14.1. IR (neat): 2956, 2931, 2872, 1719, 1610, 1436, 1729, 1113, 773, 668 cm™. HRMS

Ci5Hy03 (M+H)" calcd. 249.1491, obsvd. 249.1492.
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Table 1, entry 15 ((R)-methyl 4-(1-methoxy-9-methyl-1,7-dioxodecan-5-yl)benzoate)

(3m)

CO,Me

=

| o
IS G Sw W

The general procedure for the preparation of 3a was used with the following
modifications. The ligated catalyst mixture contained 11 mg Pd,dba; (0.01 mmol, 0.04
equiv), and 7 mg ligand 1b (0.03 mmol, 0.09 equiv). (Z)-Methyl 7-hydroxy-9-methyldec-
5-enoate (64 mg, 0.3 mmol) and the aryldiazonium hexafluorophospate (210 mg 0.7
mmol, 2.2 equiv) derived from methyl 4-aminobenzoate were used, in a total of 3 mL
DMF. The reaction was stirred for 22 h. Following the aqueous workup described above
and concentration, the product was purified by silica gel flash chromatography using 3%
acetone in hexanes to give the product as a clear oil in 78-88% yield (82 mg and 92 mg).
[a]*p = — 10° (¢ = 0.097, CHCl;). Ry = 0.48 w/ 10% acetone in hexanes. 'H-NMR (300
MHz, CDCl3) 6 =7.92 (d, J= 8.4 Hz, 2 H), 7.22 (d, J= 8.2 Hz, 2 H), 3.87 (s, 3 H), 3.59
(s, 3 H), 3.25-3.15 (m, 1 H), 2.66 (dd, J = 7.3, 6.9 Hz, 2 H), 2.24 — 1.93 (m, 5 h), 1.65-
1.34 (m, 4 H), 0.77 (d, J = 6.5 Hz, 3 H), 0.76 (d, J = 6.6 Hz, 3 H). *C-NMR (75 MHz,
CDCls) 6 =209.2, 173.9, 167.2, 149.9, 130.1, 128.6, 127.8, 52.7, 52.2, 51.7, 50.1, 40.8,
35.6, 33.9, 24.6, 22.9, 22.7, 22.6. IR (neat): 2954, 1718, 1653, 1436, 1281, 1182, 1112,

668 cm™. HRMS CoHa50s (M+H)" calcd. 349.2015, obsvd. 349.2018.

Table 2, entry 1 ((+)-methyl 4-(6-oxoheptan-3-yl)benzoate) (4a) from (Z)-alkene
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The general procedure for the preparation of 3a was used with the following
modifications. The ligated catalyst mixture contained 14 mg Pd,dba; (0.02 mmol, 0.03
equiv), and 10 mg ligand 1b (0.04 mmol, 0.07 equiv). (Z)-Hept-4-en-2-ol (57 mg, 0.5
mmol) and the aryldiazonium hexafluorophospate (350 mg 1.1 mmol, 2.2 equiv) derived
from methyl 4-aminobenzoate were used, in a total of 5 mL DMF. The reaction was
stirred for 15 h. Following the aqueous workup described above and concentration, the
product was purified by silica gel flash chromatography using 5% acetone in hexanes to
give the product as a clear oil in 79% yield (98 mg and 98 mg). The y-isomer shown was
isolated along with approximately 3% of the B-isomer. [a]*’p = + 4° (¢ = 0.113, CHCl;).
R¢ = 0.39 w/ 10% acetone in hexanes. 'H-NMR (300 MHz, CDCls) & = 7.97 (d, J = 8.4
Hz, 2 H), 7.19 (d, J= 8.1 Hz, 2 H), 3.91 (s, 3 H), 2.52-2.43 (m, 1 H), 2.33-2.13 (m, 2 H),
2.07-1.93 (m, 4 H), 1.82-1.51 (m, 3 H), 0.75 (t, J = 7.3 Hz, 3 H). "C-NMR (75 MHz,
CDCl) 6 = 209.0, 167.2, 150.6, 129.9, 128.4, 127.9, 52.2, 47.3, 41.7, 30.1, 30.0, 30.0,

12.2. IR (neat): 2958, 1718, 1609, 1436, 1280, 1113, 776, 709 cm™. HRMS C;sH20s

(M+H)" caled. 249.1491, obsvd. 249.1488.

Table 2, entry 2 ((—)-methyl 4-(6-oxoheptan-3-yl)benzoate) (4a) from (£)-alkene

o]

Iy

o
EQ_FJ
CO:Me
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The general procedure for the preparation of 3a was used with the following
modifications. The ligated catalyst mixture contained 14 mg Pd,dba; (0.02 mmol, 0.03
equiv), and 10 mg ligand 1b (0.04 mmol, 0.07 equiv). (E)-Hept-4-en-2-ol (57 mg, 0.5
mmol) and the aryldiazonium hexafluorophospate (350 mg 1.1 mmol, 2.2 equiv) derived
from methyl 4-aminobenzoate were used, in a total of 5 mL DMF. The reaction was
stirred for 15 h. Following the aqueous workup described above and concentration, the
product was purified by silica gel flash chromatography using 5% acetone in hexanes to
give the product as a colorless oil in 56-59% yield (70 mg and 73 mg). [a]*’p = - 4° (c =
0.09, CHCls). The y-isomer shown was isolated along with approximately 14% of the -
isomer. The 'H NMR spectrum, see below, was compared to that of the product arising

from the (Z)-isomer of the same alkene.

Table 2, entry 3 ((+)-5-(p-tolyl)heptan-2-one) (4b)

0
A

=
.
Me

The general procedure for the preparation of 3a was used with the following
modifications. The ligated catalyst mixture contained 14 mg Pd,dbas (0.02 mmol, 0.03
equiv), and 10 mg ligand 1b (0.04 mmol, 0.07 equiv). (Z)-Hept-4-en-2-ol (57 mg, 0.5
mmol) and the aryldiazonium hexafluorophospate (320 mg 1.1 mmol, 2.2 equiv) derived
from p-toluidine were used, in a total of 5 mL DMF. The reaction was stirred for 15 h.
Following the aqueous workup described above and concentration, the product was

purified by silica gel flash chromatography using 1% acetone in hexanes to give the
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product as a colorless oil in 70-74% yield (72 mg and 76 mg). [a]*’p = + 2° (¢ = 0.120,
CHCIl;). The y-isomer shown was isolated along with approximately 10% of the -
isomer. Ry = 0.50 w/ 10% acetone in hexanes. 'H-NMR (300 MHz, CDCl3) 6 = 7.12-7.07
(m, 2 H), 7.01-6.99 (m, 2 H), 2.38-2.17 (m, 6 H), 2.03-1.91 (m, 4 H), 1.78-1.50 (m, 3 H),
0.77 (t, J = 7.4 Hz, 3 H). C-NMR (75 MHz, CDCl3) & = 209.5, 141.8, 135.8, 129.3,
127.8, 47.0, 42.1, 30.3, 30.2, 30.1, 21.2, 12.4. IR (neat): 2960, 2926, 2873, 1717, 1514,

1357, 1161, 816, 668 cm™ . HRMS C4H,0 (M+Na)" caled. 227.1412, obsvd. 227.1413.

Table 2, entry 4 ((+)-methyl 4-(7-oxo0-8-phenyloctan-4-yl)benzoate) (4c)

0
Lowe

The general procedure for the preparation of 3a was used with the following
modifications. The ligated catalyst mixture contained 11 mg Pd,dba; (0.01 mmol, 0.03
equiv), and 8 mg ligand 1b (0.03 mmol, 0.07 equiv). (£)-1-Phenyloct-3-en-2-ol (82 mg,
0.4 mmol) and the aryldiazonium hexafluorophospate (280 mg 0.9 mmol, 2.2 equiv)
derived from methyl 4-aminobenzoate were used, in a total of 4 mL DMF. The reaction
was stirred for 15 h. Following the aqueous workup described above and concentration,
the product was purified by silica gel flash chromatography using 3% acetone in hexanes
to give the product as a colorless oil in 64-68% vyield (87 mg and 92 mg). [a]*’p =+ 5° (¢
=0.107, CHCls). Ry = 0.39 w/ 10% acetone in hexanes. 'H-NMR (300 MHz, CDCl3) & =
7.92 (d,J=8.4 Hz, 2 H), 7.32-7.25 (m, 4 H), 7.11-7.07 (m, 3 H), 3.91 (s, 3 H), 3.55 (s, 2

H), 2.57-2.46 (m, 1 H), 2.32-2.16 (m, 2 H), 2.03-1.92 (m, 1 H), 1.76-1.54 (m, 3 H), 1.25-
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1.00 (m, 2 H), 0.80 (t, J = 7.3 Hz, 3 H). *C-NMR (75 MHz, CDCls) & = 208.2, 167.3,
150.8, 134.3 130.0, 129.5, 128.9, 128.4, 127.9, 127.2, 52.2, 50.4, 45.1, 39.9, 39.1, 30.3,
20.7, 14.2. IR (neat): 2954, 2929, 2871, 1719, 1609, 1436, 1280, 1123, 774, 700, 668 cm’

' HRMS CHzs05 (M+Na)" calcd. 361.1780, obsvd. 362.2784.

Table 2, entry 5 ((+)-methyl 4-(5-hydroxypentan-2-yl)benzoate derived from

corresponding aldehyde, 4d)

CO.Me

X
@

e AOH

The general procedure for the preparation of 3a was used with the following
modifications. The ligated catalyst mixture contained 14 mg Pd,dba; (0.02 mmol, 0.03
equiv), and 10 mg ligand 1b (0.04 mmol, 0.07 equiv). (E)-Pent-3-en-1-0l (43 mg, 0.5
mmol) and the aryldiazonium hexafluorophospate (350 mg 1.1 mmol, 2.2 equiv) derived
from methyl 4-aminobenzoate were used, in a total of 5 mL DMF. The reaction was
stirred for 15 h. Following the aqueous workup described above and concentration, the
product was purified by silica gel flash chromatography using 3% acetone in hexanes
containing 0.1 % triethylamine to give an aldehyde product as a colorless oil in 67-74%
yield (74 mg and 81 mg). This product was dissolved in MeOH, (3 mL) in a 20 mL
scintillation vial equipped with a stir bar. The mixture was cooled to 0 °C. Sodium
borohydride (19 mg, 0.5 mmol, 1.5 equiv) was added, and the resulting mixture was
stirred for 30 min. The solvent was removed under reduced pressure, and the resulting
residue was transferred to a separatory funnel using diethyl ether (10 mL) and water (10

mL). The aqueous layer was extracted with diethyl ether (2 x 15 mL), and the combined
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organic layers were washed with water (2 x 10 mL), and brine (1 x 10 mL). The organic
layer was then dried over sodium sulfate, and concentrated under reduced pressure. The
resulting mixture was purified using silica gel flash chromatography using 7% acetone in
hexanes to give the alcohol product. The product was isolated along with regioisomeric
products. [a]*p = + 10° (¢ = 0.125, CHCL3). R¢ = 0.33 w/ 20% acetone in hexanes. 'H-
NMR (300 MHz, CDCls) (major product) & 7.99-7.95 (m, 2 H), 7.27-7.24 (m, 2 H), 3.90
(s, 3 H),3.60 (t,J=6.6 Hz, 2 H), 2.78 (sextet, /= 6.9 Hz, 1 H), 1.75-1.37 (m, 4 H), 1.27
(d, J =7 Hz, 3 H). "C-NMR (75 MHz, CDCl;) (all resonances) & = 153.1, 130.1, 130.0,
129.9, 129.8, 128.2, 128.0, 127.3, 127.3, 126.3, 125.9, 125.7, 63.1, 62.4, 61.1, 52.2, 48.0,
44.4,40.1, 39.2, 3.1, 24.4, 32.6, 31.0, 29.8, 24.1, 22.3, 12.2. IR (neat): 3420, 2954, 1719,
1436, 1280, 1114, 773, 668 cm™. HRMS C3H;3505 (M+Na)" calcd. 245.1154, obsvd.

245.1137.

Table 2, entry 6 ((+)-4-(4-methoxyphenyl)hexanal) (4€)

OMe

_0
The general procedure for the preparation of 3a was used with the following
modifications. The ligated catalyst mixture contained 14 mg Pd,dbas (0.02 mmol, 0.03
equiv), and 10 mg ligand 1b (0.04 mmol, 0.07 equiv). (Z)-Hex-3-en-1-o0l (50 mg, 0.5
mmol) and the aryldiazonium hexafluorophospate (308 mg 1.1 mmol, 2.2 equiv) derived
from p-anisidine were used, in a total of 5 mL DMF. The reaction was stirred for 15 h.
Following the aqueous workup described above and concentration, the product was

purified by silica gel flash chromatography using 3% acetone in hexanes containing 0.1
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% triethylamine to give an aldehyde product as a colorless oil in 73% yield (75 mg). The
product 4e was isolated along with regioisomeric product. [a]*’p = + 4° (¢ = 0.090,
CHCI3). Ry= 0.52 w/ 20% acetone in hexanes. 'H-NMR (300 MHz, CDCls) & = 9.64 (t, J
=1.5Hz, 1 H), 7.03 (d, /= 8.7 Hz, 2 H), 6.84 (d, J = 8.7 Hz, 2 H), 3.79 (s, 3 H), 2.42—
2.28 (m, 1 H), 2.30-2.23 (m, 2 H), 2.06-1.95 (m, 1 H), 1.83—-1.53 (m, 3 H), 0.77 (t, J =
7.5 Hz, 3 H). "C-NMR (75 MHz, CDCl;) & = 202.6, 158.1, 136.1, 128.5, 113.8, 55.1,
46.3, 42.2, 29.8, 28.7, 12.1. IR (neat): 2957, 1721, 1610, 1510, 1245, 1177, 1034, 829
cm™. HRMS (M+H)" caled. 207.1385, obsvd. 207.1390.

In order to determine the er of the product, the corresponding primary alcohol was
prepared by the following protocol. This product, 4e was dissolved in MeOH, (3 mL) in
a 20 mL scintillation vial equipped with a stir bar. The mixture was cooled to 0 °C.
Sodium borohydride (19 mg, 0.5 mmol, 1.5 equiv) was added, and the resulting mixture
was stirred for 30 min. The solvent was removed under reduced pressure, and the
resulting residue was transferred to a separatory funnel using diethyl ether (10 mL) and
water (10 mL). The aqueous layer was extracted with diethyl ether (2 x 15 mL), and the
combined organic layers were washed with water (2 x 10 mL), and brine (1 x 10 mL).
The organic layer was then dried over sodium sulfate, and concentrated under reduced
pressure. The resulting mixture was purified using silica gel flash chromatography using
7% acetone in hexanes to give the alcohol product, 4ea. The product was isolated along
with regioisomeric products. [a]*’p =+ 7° (¢ = 0.130, CHCls). R¢= 0.40 w/ 20% acetone
in hexanes. 'H-NMR (300 MHz, CDCl3) 7.03 (d, J = 8.7 Hz, 2 H), 6.83 (d, J=8.7 Hz, 2
H), 3.79 (s, 3 H), 3.57 (t, J= 6.3 Hz, 2 H), 2.42-2.31 (m, 1 H), 1.81-1.34 (m, 6 H), 0.76

(t, J = 7.5 Hz, 3 H). "C-NMR (75 MHz, CDCl;) & = 157.7, 137.4, 128.5, 113.6, 63.1,
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55.2, 46.8, 32.7, 30.9, 29.9, 12.2. IR (neat): 2929, 1611, 1511, 1457, 1245, 1036, 829,

681 cm. HRMS (M+Na)" caled. 231.1361, obsvd. 231.1362.

Table 2, entry 7 ((+)-4-(4-acetylphenyl)hexanal) (4f)

O,

_0

The general procedure for the preparation of 3a was used with the following
modifications. The ligated catalyst mixture contained 14 mg Pd,dba; (0.02 mmol, 0.03
equiv), and 10 mg ligand 1b (0.04 mmol, 0.07 equiv). (£)-Hex-3-en-1-o0l (50 mg, 0.5
mmol) and the aryldiazonium hexafluorophospate (321 mg 1.1 mmol, 2.2 equiv) derived
from 4-aminoacetophenone were used, in a total of 5 mL DMF. The reaction was stirred
for 15 h. Following the aqueous workup described above and concentration, the product
was purified by silica gel flash chromatography using 3% acetone in hexanes containing
0.1 % triethylamine to give an aldehyde product as a colorless oil in 71% yield (77 mg).
[a]*p = + 7° (c = 0.10, CHCL3). Ry = 0.40 w/ 20% acetone in hexanes. 'H-NMR (300
MHz, CDCl3) 8 =9.66 (t,J= 1.5 Hz, 1 H), 7.90 (d, J= 8.1 Hz, 2 H), 7.22 (d, J= 8.1 Hz,
2 H), 2.58 (s, 3 H), 2.55-2.48 (m, 1 H), 2.28-2.24 (m, 2 H), 2.12-2.03 (m, 1 H), 1.90-
1.57 (m, 3 H), 0.77 (t, J = 7.5 Hz, 3 H). C-NMR (75 MHz, CDCl3) & = 202.0, 197.8,
150.2, 135.6, 128.7, 127.9, 47.1, 42.0, 29.5, 28.2, 26.6, 12.0. IR (neat): 2961, 1721, 1680,
1606, 1415, 1266, 1113, 733, 600 cm’. HRMS (M+H)" calcd. 219.1385, obsvd.
219.1390.

In order to determine the er of the product, the corresponding primary alcohol was

prepared by the following protocol. This product, 4f was dissolved in MeOH, (3 mL) in
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a 20 mL scintillation vial equipped with a stir bar. The mixture was cooled to 0 °C.
Sodium borohydride (19 mg, 0.5 mmol, 1.5 equiv) was added, and the resulting mixture
was stirred for 30 min. The solvent was removed under reduced pressure, and the
resulting residue was transferred to a separatory funnel using diethyl ether (10 mL) and
water (10 mL). The aqueous layer was extracted with diethyl ether (2 x 15 mL), and the
combined organic layers were washed with water (2 x 10 mL), and brine (1 x 10 mL).
The organic layer was then dried over sodium sulfate, and concentrated under reduced
pressure. The resulting mixture was purified using silica gel flash chromatography using
7% acetone in hexanes to give the alcohol product, 4fa. The product was isolated along
with regioisomeric products. [a]*’p = + 14° (¢ = 0.099, CHCL;). Ry = 0.36 w/ 20%
acetone in hexanes. 'H-NMR (300 MHz, CDCl3) 6 =7.90 (d, J=8.4 Hz, 2 H), 7.24 (d, J
= 8.4 Hz, 2 H), 3.58 (t, /= 6.3 Hz, 2 H), 2.59 (s, 3H), 2.54-2.46 (m, 1 H), 1.83-1.26 (m,
6 H), 0.77 (t, J = 7.5 Hz, 3 H). C-NMR (75 MHz, CDCl3) & = 198.0, 151.5, 135.2,
128.5, 127.9, 62.8, 47.8, 32.3, 30.7, 29.5, 26.5, 12.1. IR (neat): 2958, 1677, 1605, 1415,

1268, 1059, 834, 601 cm™. HRMS (M+H)" calcd. 221.1542, obsvd. 221.1538.

Table 2, entry 8 ((+)-methyl 4-(6-oxohexan-3-yl)benzoate (49)

CO,Me

_0
The general procedure for the preparation of 3a was used with the following
modifications. The ligated catalyst mixture contained 14 mg Pd,dbas (0.02 mmol, 0.03
equiv), and 10 mg ligand 1b (0.04 mmol, 0.07 equiv). (Z)-Hex-3-en-1-o0l (50 mg, 0.5
mmol) and the aryldiazonium hexafluorophospate (339 mg 1.1 mmol, 2.2 equiv) derived
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from methyl 4-aminobenzoate were used, in a total of 5 mL DMF. The reaction was
stirred for 15 h. Following the aqueous workup described above and concentration, the
product was purified by silica gel flash chromatography using 3% acetone in hexanes
containing 0.1 % triethylamine to give an aldehyde product as a colorless oil in 63% yield
(74 mg). The product was isolated along with regioisomeric products. [a]*’p =+ 13° (¢ =
0.11, CHCIL3). Ry = 0.40 w/ 20% acetone in hexanes. 'H-NMR (300 MHz, CDCl3) § =
9.65 (t,J=1.5Hz, 1 H), 7.96 (d, J=8.7 Hz, 2 H), 7.20 (d, J = 8.7 Hz, 2 H), 3.89 (s, 3 H),
2.53-2.46 (m, 1 H), 2.29-2.22 (m, 2 H), 2.09-2.01 (m, 1 H), 1.88-1.54 (m, 3 H), 0.77 (t,
J = 7.5 Hz, 3 H). "C-NMR (75 MHz, CDCls) & = 202.0, 167.0, 149.9, 129.8, 128.4,
127.7, 52.0, 47.1, 42.0, 29.5, 28.3, 12.0. IR (neat): 2957, 1716, 1609, 1435, 1275, 1111,
771,708 cm™ . HRMS (M+H)" caled. 235.1334, obsvd. 235.1339.

In order to determine the er of the product, the corresponding primary alcohol was
prepared by the following protocol. This product, 49 was dissolved in MeOH, (3 mL) in
a 20 mL scintillation vial equipped with a stir bar. The mixture was cooled to 0 °C.
Sodium borohydride (19 mg, 0.5 mmol, 1.5 equiv) was added, and the resulting mixture
was stirred for 30 min. The solvent was removed under reduced pressure, and the
resulting residue was transferred to a separatory funnel using diethyl ether (10 mL) and
water (10 mL). The aqueous layer was extracted with diethyl ether (2 x 15 mL), and the
combined organic layers were washed with water (2 x 10 mL), and brine (1 x 10 mL).
The organic layer was then dried over sodium sulfate, and concentrated under reduced
pressure. The resulting mixture was purified using silica gel flash chromatography using
7% acetone in hexanes to give the alcohol product, 4ga. The product was isolated along

with regioisomeric products. [a]*p = + 17° (¢ = 0.089, CHCL;). Ry = 0.33 w/ 20%
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acetone in hexanes. 'H-NMR (300 MHz, CDCls) 8 = 7.95 (d, J= 8.4 Hz, 2 H), 7.20 (d, J
= 8.4 Hz, 2 H), 3.88 (s, 3 H), 3.54 (t, J = 6.6 Hz, 2 H), 2.54-2.44 (m, 1 H), 1.83-1.25 (m,
6 H), 0.75 (t, J = 7.5 Hz, 3 H). >C-NMR (75 MHz, CDCl;) § = 157.7, 137.4, 128.5,
113.6, 63.1, 55.2, 46.8, 32.7, 30.9, 29.9, 12.2. IR (neat): 2931, 1718, 1609, 1435, 1275,

1111, 773,707 cm™. HRMS (M+H)" caled. 237.1491, obsvd. 237.1490.

Table 2, entry 9 ((-)-4-(4-nitrophenyl)hexanal) (4h)

NO,

_0

The general procedure for the preparation of 3a was used with the following
modifications. The ligated catalyst mixture contained 14 mg Pd,dba; (0.02 mmol, 0.03
equiv), and 10 mg ligand 1b (0.04 mmol, 0.07 equiv). (Z)-Hex-3-en-1-o0l (50 mg, 0.5
mmol) and the aryldiazonium hexafluorophospate (325 mg 1.1 mmol, 2.2 equiv) derived
from methyl 4-nitroaniline were used, in a total of 5 mL DMF. The reaction was stirred
for 15 h. Following the aqueous workup described above and concentration, the product
was purified by silica gel flash chromatography using 3% acetone in hexanes containing
0.1 % triethylamine to give an aldehyde product as a colorless oil in 61% yield (67 mg).
[a]*’p = - 16° (¢ = 0.110, CHCL;). Ry = 0.37 w/ 20% acetone in hexanes. 'H-NMR (300
MHz, CDCl3) 8 =9.68 (t,J= 1.5 Hz, 1 H), 8.16 (d, J= 8.7 Hz, 2 H), 7.30 (d, J = 8.7 Hz,
2 H), 3.79 (s, 3 H), 2.66-2.52 (m, 1 H), 2.32-2.26 (m, 2 H), 2.10-2.06 (m, 1 H), 1.86—
1.60 (m, 3 H), 0.78 (t, J = 7.5 Hz, 3 H). C-NMR (75 MHz, CDCl3) & = 201.6, 152.4,
146.7, 128.5, 123.8, 47.0, 41.8, 29.4, 28.1, 11.9. IR (neat): 2961, 1720, 1596, 1515, 1343,

1110, 853, 701 cm™. HRMS (M+H) caled. 222.1130, obsvd. 222.1133.
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In order to determine the er of the product, the corresponding primary alcohol was
prepared by the following protocol. This product, 4h was dissolved in MeOH, (3 mL) in
a 20 mL scintillation vial equipped with a stir bar. The mixture was cooled to 0 °C.
Sodium borohydride (19 mg, 0.5 mmol, 1.5 equiv) was added, and the resulting mixture
was stirred for 30 min. The solvent was removed under reduced pressure, and the
resulting residue was transferred to a separatory funnel using diethyl ether (10 mL) and
water (10 mL). The aqueous layer was extracted with diethyl ether (2 x 15 mL), and the
combined organic layers were washed with water (2 x 10 mL), and brine (1 x 10 mL).
The organic layer was then dried over sodium sulfate, and concentrated under reduced
pressure. The resulting mixture was purified using silica gel flash chromatography using
7% acetone in hexanes to give the alcohol product, 4ha. [a]*’p = — 12° (¢ = 0.110,
CHCl3). Ry = 0.30 w/ 20% acetone in hexanes. 'H-NMR (300 MHz, CDCl5) 8.12 (d, J =
8.7 Hz, 2 H), 7.28 (d, J = 8.7 Hz, 2 H), 3.55 (t, J = 6.3 Hz, 2 H), 2.59-2.50 (m, 1 H),
1.84-1.22 (m, 6 H), 0.74 (t, J = 7.5 Hz, 3 H). "C-NMR (75 MHz, CDCl3) & = 153.7,
146.4, 128.5, 123.6, 62.7, 47.7, 32.3, 30.6, 29.5, 12.0. IR (neat): 2931, 1596, 1514, 1342,

851,700 cm™. HRMS (M+H)" calcd. 224.1287, obsvd. 224.1288.

Figure 3 ((+)-methyl 4-(6-oxoheptan-2-yl)benzoate) (5a)
CO,Me

3

o

O —

.-J‘JL\-\.-"'H“-/I"‘*-.
The general procedure for the preparation of 3a was used with the following
modifications. The ligated catalyst mixture contained 14 mg Pd,dbas (0.02 mmol, 0.03

equiv), and 10 mg ligand 1b (0.04 mmol, 0.07 equiv). (E)-Hept-5-en-2-ol (57 mg, 0.5
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mmol) and the aryldiazonium hexafluorophospate (350 mg, 1.1 mmol, 2.2 equiv) derived
from methyl 4-aminobenzoate were used, in a total of 5 mL DMF. The reaction was
stirred for 15 h. Following the aqueous workup described above and concentration, the
product was purified by silica gel flash chromatography using 3% acetone in hexanes to
give 5a as a colorless oil in 48-54% yield (60 mg and 67 mg). [a]*’p =+ 8° (¢ = 0.230,
CHCl3). Ry=0.39 w/ 10% acetone in hexanes. 'H-NMR (300 MHz, CDCl3) & 7.96 (d, J =
8.4 Hz, 2 H), 7.24 (d, J = 8.2 Hz, 2 h), 3.90 (s, 3 H), 2.75 (sextet, J = 7.0 Hz, 1 H), 2.38
(t, J=6.9 Hz, 2 H), 2.08 (s, 3 H), 1.61-1.35 (m, 4 H), 1.24 (d, J= 6.9 Hz, 3H). "C-NMR
(75 MHz, CDCl3) 6 = 209.1, 153.0, 130.0, 130.0, 128.2, 127.2, 52.2, 43.8, 40.2, 37.7,
30.1,22.2,22.1. IR (neat): 2953, 1713, 1609, 1435, 1275, 1111, 1019, 857, 775, 708 cm’

! HRMS Ci5H,003 (MJrNa)+ calcd. 271.1310, obsvd. 271.1315.

Figure 3 ((+)-methyl 4-(6-hydroxyhexan-2-yl)benzoate derived from corresponding

aldehyde, 5b)

CO.Me
©
-0
The general procedure for the preparation of 3a was used with the following
modifications. The ligated catalyst mixture contained 14 mg Pd,dbas (0.02 mmol, 0.03
equiv), and 10 mg ligand 1b (0.04 mmol, 0.07 equiv). (E)-Hex-4-en-1-0l (50 mg, 0.5
mmol) and the aryldiazonium hexafluorophospate (350 mg 1.1 mmol, 2.2 equiv) derived
from methyl 4-aminobenzoate were used, in a total of 5 mL DMA. The reaction was
stirred for 15 h. Following the aqueous workup described above and concentration, the

product was purified by silica gel flash chromatography using 3% acetone in hexanes
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containing 0.1 % triethylamine to give an aldehyde product as a colorless oil in 56-61%
yield (65 mg and 71 mg). This product was dissolved in MeOH, (3 mL) in a 20 mL
scintillation vial equipped with a stir bar. The mixture was cooled to 0 °C. Sodium
borohydride (17 mg, 0.43 mmol, 1.5 equiv) was added, and the resulting mixture was
stirred for 30 min. The solvent was removed under reduced pressure, and the resulting
residue was transferred to a separatory funnel using diethyl ether (10 mL) and water (10
mL). The aqueous layer was extracted with diethyl ether (2 x 15 mL), and the combined
organic layers were washed with water (2 x 10 mL), and brine (1 x 10 mL). The organic
layer was then dried over sodium sulfate, and concentrated under reduced pressure. The
resulting mixture was purified using silica gel flash chromatography using 7% acetone in
hexanes to give the alcohol product. The product was isolated along with regioisomeric
products. [a]*’p =+ 10° (c = 0.105, CHCl3). R = 0.33 w/ 20% acetone in hexanes. 'H-
NMR (300 MHz, CDCls) (major product) & 7.96 (d, J=8.2 Hz, 2 H), 7.21 (d, J = 8.7 Hz,
2 h), 3.90 (s, 3 H), 3.63-3.51 (m, 2 H), 2.75 (sextet, J = 7.2 Hz, 1 H), 1.83-1.17 (m, 9 H).
3C-NMR (75 MHz, CDCls) (all resonances) & = 167.4, 153.3, 151.4, 129.9, 129.9, 128.1,
128.0, 127.2, 63.1, 63.0, 52.2, 48.0, 40.3, 38.1, 32.9, 32.6, 31.0, 30.0, 24.0, 22.3, 12.3. IR
(neat): 3446, 2933, 2873, 1718, 1700, 1559, 1457, 1114, 668 cm”. HRMS C4H,00;3

(M+Na)" caled. 259.1310, obsvd. 259.1310.
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Preparation of racemic products in Tables 1 and 2 and Figure 3

The procedure for the preparation of each product in Tables 1 and 2 and Figure 3
was used with the modification that the ligand was omitted from the reaction mixture.
The reactions were performed in otherwise identical fashion as the enantiomerically
enriched products. The products were worked up and purified in the same fashion as

described for the enantiomerically enriched products.
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Determination of enantiomeric ratio

Table S3. Products shown in Table 1

entry compound conditions retention time er
1 MGH“COZMe 3a 2‘23/(":&’6%%72C;'E/Tn?n 79and 9.8 min  95:5
2 MGH‘*COMe 3b 5_58()5,/OCMA6%E"32°#D%” 35and3.9min  91:9
3 CBH”O froetacOMe o 5_58()f/0CMAe%E"’2°#D%m 39and55min  97:3
6 iBUME‘H“COZMe 3 5 a0 Moot oratimin  36and4gmin  96:4
9 ,prM6H4NOZ 3i 2%%{3%%72";'5/”%?” 79and 105min 955
11° iprmﬁH“Noz 3i ziFﬁA’eg%TZC;'I‘_‘;;?n 75and 9.6 min  3:97
13+ PhM6H4COZMe 3k 5_5:3(‘)'Z/SMA;%:,"2°#D?M 56and 7.6 min  3:97
15* iBuMii::ggzm: 3m 5-5Soi/f}§r%|:|, olumn  42and44min  7:93

All compounds are products of the asymmetric Heck reaction using (E)-allylic alcohol starting
materials unless otherwise noted. *Compounds are the products of the asymmetric Heck

reaction using (Z)-allylic alcohol starting materials.
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Table S4. Products shown in Table 2

entry compound conditions retention time er
1" )OK/\rgz:sco ) 42 o ron i 13:2and 14.9min  96:4
pP-LeH L Me
T SFC, AD-H col
2 )K/\p(gz:sco " 42 5 o oM. 1 mbmin 13-5and 14.9 min  10:90
“~6' 4 2
0
3* )K/\rgz:sM 4b 1_%@?%2%':"‘320#3%” 228and 27.9 min  97:3
p-LgrsVie
0
4 phH,c I (033:700 . ac 5_5SOiE}PAr%|'j,‘;°LﬂD”min 53and5.4 min  6:94
“~6' 4 2
5t fCollaCOzlle ad o e i 14.0and 146 min  3:97
61 Y 48 o o Moot i 54and 56 min  2:98
7t \/’ici't(ig'\k’:e 4 5 hon Moot S 84and98min  1:99
gt p'CGH“C%ZH'V'e 49 5_1353'2/?1\/"2%:,020%?:% 76and82min  2:98
9t M%H 4h 5-1%|;,C’|\/|AeDo-:,Cglqu/r:nin 75and8.2min  2.5:97.5

All compounds are products of the asymmetric Heck reaction using (E)-allylic alcohol

starting materials unless otherwise noted. *Compounds are the products of the asymmetric
Heck reaction using (Z)-allylic alcohol starting materials. TAll compounds are alcohol

derivatives of aldehydes synthesized using the asymmetric Heck reaction using (Z)-allylic

alcohol starting materials

Table S5. Product shown in Figure 3

entry compound conditions retention time er
O p-C6H4COzMe SFC, AD-H . .

1 5a 5-50% iPrOH, 2 mL/min 4.0and4.2min 964
p-CgH4COMe SFC, AD-H column - :

2 oH 5b 5-50% iPrOH, 2 mL/min 59and 6.1 min  94:6
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