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1. General Information

All reactions were carried out under an argon aphese with anhydrous solvents and
commercially available reagents were purchased usetl as received. Compounds were
purified by flash chromatography using silica g€ ¢40-63 um,FluoroChem) and gave
spectroscopic data consistent with bekfib% the assigned structure. Analytical thin layer
chromatography (TLC) was performed on pre-coat@b @nm thick silica gel 604, plates
(Whatman PE SL G/UV); visualized using UV light and by treatment waghKMnQO, stain

followed by heating. Optical rotationso{[3’) were measured on Rerkin-Elmer Model 343

plus polarimeter with a sodium lamp (D line, 589 nmpatbient temperature (indicated in °C as
superscript) using a 1 mL quartz cell of 200 mngtan solution concentratiorc) are given in
g/100 mL. IR spectra were recorded onParkin-Elmer FT-IR Spectrum 100 (ATR)
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spectrometer; wavenumbers) @re given in cit; and the abbreviations w (weak, <25%), m
(medium, 25-50%), s (strong, 51-75%), vs (very re§f0>75%) and br (broad) are used to
describe the relative intensities of the IR absoceabands. Mass spectra were obtained through
the Chemistry Department Mass Spectrometry Serldoajersity of Liverpool. High resolution
chemical ionization (Cl) and electrospray ionizati(ESI) mass spectra were recorded on a
Fisons Trio-1000 or LTQ Orbitrap, andMicromass LTC mass spectrometers, respectively
NMR, **C NMR and®'P NMR spectra were recorded oBraker Avance DRX-500 spectrometer

in CDClk or GsDe at ambient temperature; chemical shifis gre given in ppm and calibrated
using the signal of residual undeuterated solverinternal referenced = 7.26 ppm andc =
77.16 ppm for CDG| 64 = 7.16 ppm andc = 128.06 ppm for §Dg). *H NMR data are reported
as follows: chemical shift (multiplicity, first osst spin system if available, coupling constant,
integration). Coupling constantg) (are reported in Hz and apparent splitting pasteane
designated using the following abbreviations: sidit), d (doublet), t (triplet), q (quartet),
quintet, m (multiplet), br (broad), app. (apparesy the appropriate combination§’C NMR
spectra with complete proton decoupling were dbsedriwith the aid of an APT sequence,
separating methylene and quaternary carbons (&),efrem methyl and methine carbons (o,
odd).

2. Spectral Data for the Allylic Alkylation Products

o (29)-2-(Benzyloxy)-1-(4-methoxyphenyl)pent-4-en-1-on@a).

b Z [a]2 -57.5 ¢ = 1.01, CHCY); Chiral HPLC analysis (25 cm x 4.6 mm
Meo o Chiralpak AD-H column), 7% isopropanol/hexane & tL/min. flow
rate, 210 nm;gt(major) 11.2 min., & (minor) 19.7 min., 93%e.
'H NMR (500 MHz, CDC}) & 8.08-8.05 (m, 2H), 7.34-7.26 (m, 5H), 6.95-6.92 @Hl), 5.87
(ddt,J = 17.0, 10.2, 6.9 Hz, 1H), 5.10-5.06 (m, 2H), 4(B85A of AB, Jas = 11.8 Hz, 1H), 4.65-
4.62 (m, 1H), 4.41 (d, B of ABlxg = 11.7 Hz, 1H), 3.88 (s, 3H), 2.68-2.56 (m, 2H).
3C NMR (125 MHz, CDC}) 5 198.55 (e), 163.88 (e), 137.75 (e), 133.69 (0)..38 (0), 128.52
(0), 128.26 (e), 128.12 (0), 127.95 (0), 117.84 14)3.94 (o), 82.30 (0), 71.86 (e), 55.63 (0),
37.95 (e).
IR (neat) 3068 (w), 3028 (w), 3008 (w), 2977 (w), 83%), 2836 (w), 1765 (m), 1642 (w), 1597
(w), 1505 (s), 1455 (m), 1441 (m), 1191 (s), 118§, (1118 (s), 1101 (s), 1033 (m) Tm

HRMS (EI, [M+H]") calcd for GgH2¢03 296.1407, found 296.1401.
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o (29)-2-[(4-Methoxybenzyl)oxy]-1-(4-methoxyphenyl)pené-en-1-one

W (4Db).
MeO OPMB 012 —39.7 ¢ = 1.18, CHCY); Chiral HPLC analysis (25 cm x 4.6 mm

Chiralpak AD-H column), 7% isopropanol/hexane & @L/min. flow rate, 210 nmgxt(major)
17.0 min., & (minor) 35.4 min., 93%e.

'H NMR (500 MHz, CDC}) & 8.08-8.05 (m, 2H), 7.23-7.20 (m, 2H), 6.94-6.9], @H), 6.86-
6.83 (m, 2H), 5.89-5.80 (m, 1H), 5.08-5.05 (m, 2#KB1 (ddJ = 7.8, 5.4 Hz, 1H), 4.58 (d, A of
AB, Jag = 11.3 Hz, 1H), 4.34 (d, B of ARl = 11.3 Hz, 1H), 3.88 (s, 3H), 3.80 (s, 3H), 2.65-
2.54 (m, 2H).

3¢ NMR (125 MHz, CDC}) 5 198.70 (e), 163.83 (e), 159.42 (e), 133.72 (0)..38 (0), 129.82
(0), 129.76 (e), 128.24 (e), 117.73 (e), 113.88&t)88 (0), 71.50 (e), 55.60 (0), 55.38 (0), 37.91
(e).

IR (neat) 3008 (w), 2962 (w), 2937 (w), 2966 (w), 28%), 1680 (m), 1598 (s), 1511 (s), 1463
(m), 1421 (m), 1304 (m), 1246 (s), 1171 (s), 1083 (L032 (s), 751 (s) cth

HRMS (ClI, [M+H]") calcd for GoH2304 327.1591, found 327.1600.

o (29)-2-Methoxy-1-(4-methoxyphenyl)pent-4-en-1-one (4c)

W [a]® —46.7 € = 0.97, CHCY); Chiral HPLC analysis (25 cm x 4.6 mm
OMe
MeO

Chiralpak AD-H column), 7% isopropanol/hexane & fhL/min. flow
rate, 280 nm;g(major) 8.6 min., g (minor) 9.8 min., 92%ee.
'H NMR (500 MHz, CDC}) 5 8.08-8.05 (m, 2H), 6.96-6.93 (m, 2H), 5.89-5.81, (iH), 5.11-
5.07 (m, 2H), 4.48 (t) = 6.5 Hz, 1H), 3.88 (s, 3H), 3.37 (s, 3H), 2.37Jt 6.7, 1.2 Hz, 2H).
3¢ NMR (125 MHz, CDC}) 5 198.39 (e), 163.88 (e), 133.62 (0), 131.25 (08.22 (e), 117.82
(e), 113.96 (o), 84.40 (0), 57.75 (0), 55.61 (@)63 (e).
IR (neat) 3078 (w), 2982 (w), 2933 (w), 2828 (w), 1G&), 1641 (w), 1598 (s), 1574 (m), 1509
(m), 1459 (m), 1420 (m), 1309 (m), 1253 (s), 11§)1 1115 (m), 1028 (m), 840 (m)
HRMS (CI, [M+H]") calcd for GsH1705 221.1172, found 221.1173.

o (29)-2-(Allyloxy)-1-(4-methoxyphenyl)pent-4-en-1-one4d).

W [a]® —31.9 € = 1.10, CHC}); Chiral HPLC analysis (25 cm x 4.6 mm
MeO O

Chiralpak AD-H column), 7% isopropanol/hexane & thL/min. flow
rate, 210 nm;g(major) 8.2 min.,  (minor) 10.8 min., 87%e.
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'H NMR (500 MHz, CDC}) & 8.09-8.06 (m, 2H), 6.95-6.93 (m, 2H), 5.93-5.82 @Hl), 5.25
(app. dgJ = 17.2, 1.6 Hz, 1H), 5.17 (app. dbj= 10.4, 1.3 Hz, 1H), 5.10-5.06 (m, 2H), 4.61 (dd,
J=7.5, 5.6 Hz, 1H), 4.10 (ddt, A of ABMXJas = 12.7 Hz,Jam = 5.3 Hz,Jax = 1.4 Hz, 1H),
3.91 (ddt, B of ABMX, Jag = 12.7 Hz,Jgm = 6.0 Hz,Jgx = 1.3 Hz, 1H), 3.88 (s, 3H), 2.63-2.54
(m, 2H).

13C NMR (125 MHz, CDC}) 5 198.58 (e), 163.85 (e), 134.36 (0), 133.70 (0}.33 (0), 128.30
(e), 117.81 (e), 117.76 (e), 113.93 (0), 82.267@)02 (e), 55.62 (0), 37.96 (e).

IR (neat) 3079 (w), 3008 (w), 2981 (w), 2937 (w), @Q&), 1677 (m), 1599 (s), 1574 (m), 1509
(m), 1421 (m), 1310 (m), 1257 (s), 1172 (s), 118, (L031 (m), 921 (m), 841 (m) M

HRMS (CI, [M+H]") calcd for GsH1605 247.1329, found 247.1339.

o (29)-2-Isopropoxy-1-(4-methoxyphenyl)pent-4-en-1-oneté).

W [@]Z —-50.5 ¢ = 0.99, CHCY); Chiral HPLC analysis (25 cm x 4.6 mm
MeO O\(

Chiralpak AD-H column, 4% isopropanol/hexane at mB/min. flow
rate, 280 nm;g(major) 7.7 min., g (minor) 10.2 min., 89%ee.
'H NMR (500 MHz, CDC}) & 8.14-8.11 (m, 2H), 6.95-6.92 (m, 2H), 5.85 (dit 17.1, 10.2,
6.9 Hz, 1H), 5.09-5.04 (m, 2H), 4.52 (dtF 8.2, 5.3 Hz, 1H), 3.88 (s, 3H), 3.59 (seplet, 6.1
Hz, 1H), 2.59-2.48 (m, 2H), 1.17 (@= 6.0 Hz, 3H), 1.11 (d]l = 6.1 Hz, 3H).
3C NMR (125 MHz, CDC#) 5 199.79 (e), 163.70 (e), 134.03 (0), 131.60 (08.12 (e), 117.56
(e), 113.76 (0), 81.76 (0), 71.83 (0), 55.60 (&).65 (e), 23.08 (0), 21.65 (0).
IR (neat) 3078 (w), 2972 (w), 2932 (w), 2841 (w), 1&81), 1668 (m), 1598 (s), 1574 (m), 1509
(m), 1310 (m), 1254 (s), 1171 (s), 1117 (m),8.08), 1028 (m), 916 (m), 841 (m) tm
HRMS (ClI, [M+H]") calcd for GsH103 249.1485, found 249.1495.

(29)-2-(4-Methoxyphenoxy)-1-(4-methoxyphenyl)pent-4-eti-one
Z (4f).

MeO Q [a]® -13.5 € = 1.11, CHCJ); Chiral HPLC analysis (25 cm x 4.6

M mm Chiralpak AD-H column, 7% isopropanol/hexan®.8tmL/min.

flow rate, 210 nm;g(major) 23.9 min., & (minor) 36.5 min., 90%ee.

'H NMR (500 MHz, CDC}) & 8.10-8.07 (m, 2H), 6.95-6.92 (m, 2H), 6.82-6.79 @H), 6.76-
6.73 (m, 2H), 5.94 (ddf] = 17.1, 10.2, 6.9 Hz, 1H), 5.19 (dil 7.9, 5.1 Hz, 1H), 5.18-5.11 (m,
2H), 3.87 (s, 3H), 3.71 (s, 3H), 2.83-2.70 (m, 2H).
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13C NMR (125 MHz, CDC}) 5 197.23 (e), 164.04 (e), 154.42 (e), 151.98 (€3,2B(0), 131.47
(0), 127.56 (e), 118.33 (e), 116.60 (0), 114.78 1dy.07 (o), 81.81 (0), 55.76 (0), 55.63 (0),
37.90 (e).

IR (neat) 3073 (w), 3008 (w), 2936 (w), 2906 (w), 28%), 1680 (m), 1597 (s), 1510 (s), 1462
(m), 1304 (m), 1245 (s), 1171 (s), 1094 (m), 1029, 018 (m), 840 (m) chh

HRMS (CI, [M+H]") calcd for GgH2104 313.1434, found 313.1427.

o (29)-1-(4-Methoxyphenyl)-2-phenoxypent-4-en-1-one (49)

/©)\:/\/ [a]® +4.7 € = 1.14, CHC)); Chiral HPLC analysis (25 cm x 4.6 mm
OPh
MeO

Chiralpak AD-H column, 4% isopropanol/hexane at mB/min. flow
rate, 210 nm;g(major) 16.0 min., & (minor) 23.6 min., 87%ee.
'H NMR (500 MHz, CDC}) 4 8.11-8.08 (m, 2H), 7.23-7.19 (m, 2H), 6.95-6.9Q @H), 6.87-
6.85 (m, 2H), 5.95 (ddf] = 17.1, 10.2, 6.9 Hz, 1H), 5.29 (dbi= 7.9, 5.1 Hz, 1H), 5.18-5.12 (m,
2H), 3.87 (s, 3H), 2.85-2.73 (m, 2H).
13C NMR (125 MHz, CDC}) 4 196.85 (e), 164.08 (e), 157.80 (e), 133.11 (0)..43 (0), 129.68
(0), 127.44 (e), 121.57 (0), 118.38 (e), 115.351@4.10 (0), 80.82 (0), 55.63 (0), 37.83 (e).
IR (neat) 3073 (w), 3013 (w), 2918 (w), 2850 (w), 6&&), 1597 (s), 1573 (m), 1509 (m), 1493
(m), 1421 (m), 1309 (m), 1258 (m), 1227 (s), 118)1 {071 (m), 1027 (m), 841 (m) tn
HRMS (CI, [M+H]") calcd for GgH1405 283.1329, found 283.1323.

(29)-1-(4-Methoxyphenyl)-2-[4-(trifluoromethyl)phenoxy]pent-4-
Z en-1-one (4h).

MeO [@] 3 +19.0 € = 1.11, CHCJ); Chiral HPLC analysis (25 cm x 4.6
CF,

O|-.

mm Chiralpak AD-H column, 4% isopropanol/hexan®.8& mL/min.
flow rate, 230 nm; g(major) 15.9 min., & (minor) 23.4 min., 78%ee.

'H NMR (500 MHz, CDC}) & 8.08-8.05 (m, 2H), 7.47 (d, = 8.8 Hz, 2H), 6.97-6.94 (m, 2H),
6.91 (d,J = 8.7 Hz, 2H), 5.93 (ddf = 17.1, 10.2, 6.9 Hz, 1H), 5.36 (d#i= 7.7, 5.1 Hz, 1H),
5.20-5.14 (m, 2H), 3.88 (s, 3H), 2.86-2.76 (m, 2H).

13C NMR (125 MHz, CDC}) 5 195.77 (e), 164.34 (e), 160.20 (e), 132.64 (0),.38(0), 127.14
(0, 9,%Jcr = 3.7 Hz), 124.38 (e, dJcr = 271.3 Hz), 123.68 (e, §Jcr = 32.4 Hz), 118.73 (e),
115.24 (0), 114.28 (0), 80.63 (0), 55.65 (0), 31&)1

IR (neat) 3078 (w), 3013 (w), 2957 (w), 2936 (w), 284/), 1686 (m), 1615 (m), 1598 (s), 1573
(w), 1512 (m), 1422 (w), 1326 (s), 1239 (s), 113)1 {161 (s), 1109 (s), 1063 (s), 834 (s)tm
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HRMS (CI, [M+H]") calcd for GeH103F3 351.1203, found 351.1202.

° tert-Butyl (25)-1-(4-methoxyphenyl)-1-oxypent-4-en-2-yl carbonate

/@)W (4i).
(BCOZtBu 20 _ i . .
MeO [a]l5 +42.5 € = 0.55, CHCY); Chiral HPLC analysis (25 cm x 4.6 mm

Chiralpak AD-H column, 7% isopropanol/hexane at @d&min. flow rate, 270 nm; gt(minor)
12.8 min., & (major) 42.8 min., 94%ee.

'H NMR (500 MHz, CDC}) & 7.95-7.92 (m, 2H), 6.96-6.93 (m, 2H), 5.84 (dit 17.0, 10.2,
6.9 Hz, 1H), 5.72 (ddJ = 8.0, 4.6 Hz, 1H), 5.13-5.09 (m, 2H), 3.87 (s)3R67-2.56 (m, 2H),
1.46 (s, 9H).

3C NMR (125 MHz, CDC}) & 194.54 (e), 164.00 (e), 153.10 (e), 132.41 (0).493 (0), 127.67
(), 118.72 (e), 114.12 (0), 83.07 (e), 76.77%6)65 (0), 36.10 (e), 27.81 (0).

IR (neat) 3079 (w), 3013 (w), 2981 (w), 2937 (w), @&4), 1677 (m), 1599 (s), 1574 (m), 1509
(m), 1421 (m), 1310 (m), 1257 (s), 1172 (s), 118, (L031 (m), 921 (m), 841 (m) M

HRMS (EI, M") calcd for G7H2:0s 306.1462, found 306.1464.

Meo O (2S)-2-(Benzyloxy)-1-(2,4-dimethoxyphenyl)pent-4-eh-one (4)).

/©/L__/\/ [a] 2 —57.7 (c = 1.04, CHGJ; Chiral HPLC analysis (25 cm x 4.6 mm
OBn
MeO

Chiralpak AD-H column, 7% isopropanol/hexane at tB/min. flow
rate, 210 nm; gt(major) 20.2 min.,g (minor) 25.4 min., 98%e.
'H NMR (500 MHz, CDC4) 8 7.84 (d,J = 8.7 Hz, 1H), 7.36 (d] = 7.4 Hz, 2H), 7.32 (d] = 7.5
Hz, 2H), 7.28-7.25 (m, 1H), 6.55 (d#i= 8.7, 2.1 Hz, 1H), 6.43 (d,= 2.0 Hz, 1H), 5.96-5.88 (m,
1H), 5.06-5.03 (m, 2H), 4.97 (dd~= 8.1, 3.5 Hz, 1H), 4.75 (d, A of ABas = 11.8 Hz, 1H), 4.41
(d, B of AB, Jag = 11.8 Hz, 1H), 3.86 (s, 3H), 3.81 (s, 3H), 2.552(m, 1H), 2.38 (dt, B of
ABX, Jag = 14.7 Hz Jgx = 7.4 Hz, 1H).
13C NMR (125 MHz, CDC}) 5 199.47 (e), 164.83 (e), 160.42 (e), 138.56 (e,9B(0), 133.32
(0), 128.32 (0), 128.03 (0), 127.59 (0), 119.74 (€6.92 (e), 105.66 (0), 98.41 (0), 83.37 (0),
71.94 (e), 55.71 (0), 55.54 (0), 37.10 (e).
IR (neat) 3068 (w), 3008 (w), 2977 (w), 2942 (w), 2&%), 1670 (m), 1598 (s), 1572 (m), 1498
(m), 1455 (m), 1417 (m), 1295 (m), 1252 (m), 124}, (162 (m), 1103 (s), 1025 (m), 914 (m),
834 (m) cm™.
HRMS (ClI, [M+H]") calcd for GoH2304 327.1591, found 327.1590.
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o (29)-2-(Benzyloxy)-1-phenylpent-4-en-1-one (4k).

©)\;/\/ [a] 2 -58.4 € = 1.02, CHCJ); Chiral HPLC analysis (25 cm x 4.6 mm
OBn

Chiralpak AD-H column, 4% isopropanol/hexane atl3min. flow rate, 210
nm; & (major) 7.9 min., k (minor) 11.0 min., 90%ee.
'H NMR (500 MHz, CDC}) & 8.05-8.03 (m, 2H), 7.60-7.57 (m, 1H), 7.48-7.45 @H), 7.35-
7.28 (m, 5H), 5.92-5.84 (m, 1H), 5.10-5.07 (m, 2#y2 (dd,J = 7.0, 5.9 Hz, 1H), 4.68 (d, A of
AB, Jas = 11.7 Hz, 1H), 4.43 (d, B of ABag = 11.7 Hz, 1H), 2.68-2.59 (m, 2H).
13C NMR (125 MHz, CDC}) & 200.07 (e), 137.59 (e), 135.30 (e), 133.57 (03.43 (0), 128.87
(0), 128.77 (0), 128.52 (0), 128.12 (0), 127.98 1d)7.99 (e), 81.99 (0), 71.94 (e), 37.66 (e).
IR (neat) 3065 (w), 3030 (w), 2922 (w), 2856 (w), 3@8), 1676 (s), 1641 (w) 1597 (m), 1578
(w), 1448 (m), 1242 (m), 1207 (m), 1098 (s), 10, (1027 (m), 1001 (m), 917 (m) Cm
HRMS (CI, [M+H]") calcd for GgH140, 267.1380, found 267.1393.

o (29)-2-(Benzyloxy)-1-(4-fluorophenyl)pent-4-en-1-one4).

/©)\:/\/ [a]® —-46.3 ¢ = 1.14, CHCJ); Chiral HPLC analysis (25 cm x 4.6 mm
OBn
F

Chiralpak AD-H column, 4% isopropanol/hexane at @8/min. flow rate,
210 nm; & (major) 7.6 min., & (minor) 10.3 min., 87%ee.
'H NMR (500 MHz, CDC}) & 8.12-8.08 (m, 2H), 7.34-7.27 (m, 5H), 7.14-7.1Q @H), 5.89-
5.81 (m, 1H), 5.10-5.06 (m, 2H), 4.63 (d, A of ABg = 11.6 Hz, 1H), 4.61 (dd,= 7.6, 5.5 Hz,
1H), 4.43 (d, B of AB,Jag = 11.6 Hz, 1H), 2.68-2.56 (m, 2H).
¥C NMR (125 MHz, CDC}) 5 198.63 (e), 165.99 (e, Ulcr = 255.6 Hz), 137.41 (e), 133.27 (0),
131.79 (o, d3Jce = 9.3 Hz), 131.59 (e, dJcr = 3.3 Hz), 128.56 (0), 128.14 (0), 128.08 (0),
118.14 (e), 115.88 (0, dJcr = 21.9 Hz), 82.62 (0), 72.06 (e), 37.69 (e).
IR (neat) 3084 (w), 3013 (w), 2925 (w), 2861 (w), 16fn), 1676 (m), 1642 (w), 1598 (s), 1506
(m), 1455 (w), 1410 (w), 1233 (s), 1157 (m), 1087,(1014 (w), 920 (m), 846 (m) ¢
HRMS (CI, [M+H]") calcd for GgH1g0,F 285.1285, found 285.1293.

o (29)-2-(Benzyloxy)-1-(4-chlorophenyl)pent-4-en-1-onet(m).

W [a] % —22.7 € = 1.08, CHCY); Chiral HPLC analysis (25 cm X 4.6 mm
OBn
cl

Chiralpak AD-H column, 4% isopropanol/hexane ati@8min. flow rate;

tr (Major) 7.7 min., g (minor) 10.9 min., 90%ee.
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'H NMR (500 MHz, CDC}) 5 8.02-7.99 (m, 2H), 7.44-7.41 (m, 2H), 7.35-7.27, GH), 5.88-
5.80 (m, 1H), 5.10-5.05 (m, 2H), 4.63 (d, A of ABg = 12.0 Hz, 1H), 4.61 (dd, = 7.8, 5.7 Hz,
1H), 4.43 (d, B of ABJag = 11.7 Hz, 1H), 2.68-2.56 (m, 2H).

3C NMR (125 MHz, CDC}) 5 199.10 (e), 140.06 (e), 137.36 (e), 133.48 (€3,13(0), 130.50
(0), 129.09 (0), 128.60 (0), 128.17 (0), 128.13 1dB.24 (e), 82.63 (0), 72.12 (e), 37.66 (e).

IR (neat) 3067 (w), 3033 (w), 2922 (w), 2867 (w), AG8), 1641 (w), 1587 (s), 1488 (m), 1455
(m), 1400 (m), 1271 (m), 1208 (m), 1176 (m), 1091 {013 (m), 918 (m), 839 (m) cn

HRMS (ClI, [M+H]") calcd for GgH150,Cl 301.0990, found 301.0992.

o (25)-2-(Benzyloxy)-1-[4-(trifluoromethyl)phenyl]pent-4-en-1-one

/@)\;/\/ (4n).
FaC OBn [a] % —35.3 ¢ = 1.00, CHCY); Chiral HPLC analysis (25 cm x 4.6 mm

3

Chiralpak AD-H column, 4% isopropanol/hexane at @8min. flow rate, 230 nm; rt(major)
7.6 min., g (minor) 10.3 min., 79%ee.

'H NMR (500 MHz, CDC}) & 8.15 (d,J = 8.3 Hz, 2H), 7.72 (d] = 8.3 Hz, 2H), 7.35-7.27 (m,
5H), 5.85 (ddtJ = 17.0, 10.2, 6.9 Hz, 1H), 5.11-5.07 (m, 2H), 468,J = 5.3, 2.1 Hz, 1H), 4.64
(d, A of AB, Jag = 11.4 Hz, 1H), 4.47 (d, B of ABlag = 11.7 Hz, 1H), 2.67 (dt, A of ABXJag =
14.5 Hz,Jax = 7.2 Hz, 1H), 2.61 (dt, B of ABXJas = 14.0 Hz Jgx = 6.7 Hz, 1H).

13C NMR (125 MHz, CDC}) 5 199.44 (e), 137.94 (e), 137.19 (e), 134.67 (8)&, = 32.7 Hz),
132.95 (0), 129.38 (0), 128.61 (0), 128.19 (0),.7850, q,%Jcr = 3.6 Hz), 123.66 (e, dJcr =
273.0 Hz), 118.42 (e), 82.71 (0), 72.25 (e), 3165

IR (neat) 2962 (m), 2924 (m), 2856 (M), 1699 (M), 16&), 1644 (w), 1456 (m), 1410 (m),
1324 (s), 1270 (m), 1169 (s), 1130 (s), 1112 @§71(s), 1016 (m), 919 (m), 852 (m) Tm
HRMS (ClI, [M+H]") calcd for GgH180,F3 335.1253, found 335.1250.

o (29)-2-(Benzyloxy)-1-(2-naphthyl)pent-4-en-1-one (40).

[@]Z —46.9 € = 1.19, CHCJ); Chiral HPLC analysis (25 cm x 4.6 mm
OBn

Chiralpak AD-H column, 7% isopropanol/hexane ati@l8min. flow rate,
210 nm; & (major) 10.1 min., & (minor) 12.5 min., 89%ee.
'H NMR (500 MHz, CDC}) & 8.62 (s, 1H), 8.07 (dd} = 8.6, 1.7 Hz, 1H), 7.95 (d,= 8.1 Hz,
1H), 7.89 (tJ = 8.9 Hz, 2H), 7.64-7.60 (m, 1H), 7.58-7.54 (m)1H33-7.27 (m, 5H), 5.94-5.87
(m, 1H), 5.12-5.08 (m, 2H), 4.83 (ddi= 7.5, 5.6 Hz, 1H), 4.72 (d, A of ABag = 11.7 Hz, 1H),
4.48 (d, B of ABJag = 11.7 Hz, 1H), 2.76-2.65 (m, 2H).
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13C NMR (125 MHz, CDC}) & 200.07 (e), 137.62 (e), 135.85 (e), 133.50 (02.83 (e), 132.59
(e), 130.80 (0), 129.89 (0), 128.86 (0), 128.65 {@8.57 (0), 128.22 (0), 128.04 (0), 127.92 (0),
126.95 (0), 124.51 (0), 118.07 (), 82.23 (0), 21), 37.88 (e).

IR (neat) 3062 (w), 3028 (w), 2923 (m), 2855 (m), A§8), 1627 (m), 1597 (w), 1464 (m), 1455
(m), 1278 (m), 1188 (m), 1098 (s), 917 (m), 825 cmi)™.

HRMS (CI, [M+H]") calcd for GoHp0, 317.1536, found 317.1534.

o (29)-2-(Benzyloxy)-1-(2-furyl)pent-4-en-1-one (4p).
W [@]® -51.1 € = 1.20, CHCJ); Chiral HPLC analysis (25 cm x 4.6 mm
OBn

Chiralpak AD-H column, 7% isopropanol/hexane at@l8min. flow rate, 280
nm; & (major) 9.0 min., g (minor) 11.7 min., 85%ee.
'H NMR (500 MHz, CDC}) & 7.64-7.63 (m, 1H), 7.43 (d,= 3.5 Hz, 1H), 7.35-7.27 (m, 5H),
6.55 (dd,J = 3.5, 1.6 Hz, 1H), 5.85 (ddl,= 17.1, 10.2, 7.0 Hz, 1H), 5.12-5.07 (m, 2H), 47
A of AB, Jag = 11.7 Hz, 1H), 4.48-4.45 (m, 1H), 4.45 (d, B @ Alxg = 11.8 Hz, 1H), 2.65-2.56
(m, 2H).
3C NMR (125 MHz, CDC#) 5 189.23 (e), 150.92 (e), 147.16 (0), 137.50 (e3.23 (0), 128.54
(0), 128.07 (0), 128.03 (0), 119.80 (0), 118.15 18p.43 (0), 82.19 (0), 72.31 (e), 37.92 (e).
IR (neat) 3134 (w), 3068 (w), 3032 (w), 2925 (w), 28@), 1668 (s), 1567 (m), 1463 (s), 1391
(m), 1100 (m), 1084 (m), 1014 (s), 914 (m)¢m
HRMS (ClI, [M+H]") calcd for GeH1703 257.1172, found 257.1181.

3. Preparation of the Silyl Enol Ether ¢)-5a

The aryl ketondla (156.5 mg, 0.61 mmol) was dissolved in tetrahya@h (2.4 mL) and cooled
with stirring to —10 °C under an atmosphere of argbithium bis(trimethylsilyl)amide (61iL,
0.61 mmol) was added slowly and the mixture wasestifor 10 minutes. Trimethylsilyl chloride
(156 pL, 1.22 mmol) was then added and the mixture wasedtfor 2 hours at —10 °C. The
reaction was quenched with saturated agueous soHbigambonate solution (2 ml) and then
partitioned between diethyl ether and saturateceagsl sodium bicarbonate. The combined
organic layers were dried using anhydrous magnesiufate, filtered and concentrateuvacuo

to afford a crude oil. Purification by flash chratography (eluting with 6% ethyl
acetate/hexanes) provided trel ether (Z)-5a(179.0 mg, 89%) as a colorless oil.
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OTMS [(Z)-2-(Benzyloxy)-1-(4-methoxyphenyl)vinylJoxy}(trimehyl)silane ((Z)-

NP 5g)
MeO " 14 NMR (500 MHz, GDe) 5 7.44-7.42 (m, 2H), 7.25 (d,= 7.3 Hz, 2H),
7.16-7.13 (m, 2H), 7.09-7.06 (M, 1H), 6.79-6.76 BH), 6.20 (s, 1H), 4.49 (s, 2H), 3.30 (s, 3H),
0.32 (s, 9H).

3C NMR (125 MHz, GDs) & 159.32 (), 137.92 (), 135.37 (), 130.13 (9,42 (0), 128.71
(0), 128.14 (0), 127.89 (0), 125.39 (0), 114.10 {15 (e), 54.81 (0), 0.93 (0).

IR (neat) 3035 (w), 2956 (w), 2901 (w), 2836 (w), 166n), 1608 (m), 1510 (s), 1455 (m), 1344
(m), 1299 (m), 1247 (vs), 1153 (s), 1136 (s), 1¢911033 (s), 893 (m), 845 (s) Tn

HRMS (ESI, [M+Na]) calcd for GeHp4NaOsSi 351.1392, found 351.1404.

4. Representative Experimental Procedure for the Rodium-Catalyzed Allylic Alkylation
using the Silyl Enol Ether ¢)-5a

The trimethylsilyl enol ethefZ)-5a (188.0 mg, 0.57 mmol) was dissolved in tetrahyairaxf (1.4
mL) and cooled with stirring to —10 °C under an egphere of argon. Methyllithium (338,
0.54 mmol) was added dropwise and the solution stmeed at —10 °C forca. 1 hour. A
suspension of BINOIMeOP (33.0 mg, 0.095 mmol) and Wilkinson's cataly®.1 mg, 0.024
mmol) in anhydrous tetrahydrofuran (1.0 mL) wasreti at room temperature under an
atmosphere of argon faa. 10 minutes resulting in a light yellow homogengaolution. The
catalyst solution was then added to the enolatetisalvia Teflon® cannula, followed by the
addition of allyl benzoat@d (38.8 mg, 0.24 mmolyia a tared gastight syringe. The reaction
mixture was allowed to stir foca. 15 hours and then quenched with saturated aqueous
ammonium chloride solution (2 mL). The resultintxture was partitioned between diethyl ether
and saturated aqueous ammonium chloride, and tidined organic phases were dried using
anhydrous magnesium sulfate, filtered and conceutran vacuo to afford a crude oil.
Purification by flash chromatography (eluting wiBo diethyl ether/hexanes) furnished te
benzyloxy aryl ketone 4a (60.8 mg, 86%; 93%e) as a colorless oil.

5. Baeyer-Villiger Oxidation of the a-Benzyloxy Aryl Ketone 4a to the Aryl Ester 8
Potassium carbonate (69.1 mg, 0.50 mmol) was fldmed in vacuo and placed under an
atmosphere of argon. N,N'-((1S,2S)-cyclohexanediyBbis(4-methylbenzenesulfonamidé)
(26.4 mg, 0.063 mmol) was then added to the flasKhe solids were dissolved in
dichloromethane (2.5 mL) and a 1M solution of tifj(Ichloride (62.3uL, 0.063 mmol) was
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added dropwise. The flask was cooled to 0 °C as(rimethylsilyl)peroxide (107.@L, 0.50
mmol) was added dropwise. The reaction was stioed0 minutes andSj-2-(benzyloxy)-1-(4-
methoxyphenyl)pent-4-en-1-odka (74.0 mg, 0.25 mmol) was addeid tared gastight syringe.
The mixture was stirred at 0 °C for 1 hour, quenkckeath saturated aqueous sodium sulfite
solution and then partitioned between dichlorome¢hand saturated aqueous sodium sulfite.
The combined organic layers were dried using ardugirmagnesium sulfate, filtered and
concentratedn vacuo to afford a crude oil. Purification by flash chratography (eluting with
7% ethyl acetate/hexanes) furnishedahg ester 8 (62.9 mg, 81%) as a colorless oil.

MeO 4-Methoxyphenyl (25)-2-(benzyloxy)pent-4-enoate (8)
O
O\OJW [a] ¥ -55.1 €= 1.00, CHCJ); Chiral HPLC analysis (25 cm x 4.6 mm

Gen Chiralcel OJ-H column), 20% isopropanol/hexane.atrilL/min. flow
rate, 210 nm;g(major) 26.9 min., & (minor) 32.2 min., 93%e.
'H NMR (500 MHz, CDC}) & 7.41-7.30 (m, 5H), 7.00-6.96 (m, 2H), 6.90-6.87 @H)), 5.93
(ddt,J=17.1, 10.1, 7.0 Hz, 1H), 5.22 (dbz 17.1, 1.5 Hz, 1H), 5.18-5.15 (m, 1H), 4.81 (dofA
AB, Jag = 11.7 Hz, 1H), 4.56 (d, B of ABlag = 11.7 Hz, 1H), 4.25 (1] = 6.2 Hz, 1H), 3.80 (s,
3H), 2.74-2.65 (m, 2H).
13C NMR (125 MHz, CDC}) § 171.10 (e), 157.54 (e), 143.98 (e), 137.43 (e2,93(0), 128.61
(0), 128.23 (0), 128.12 (0), 122.28 (0), 118.5Q (&4.63 (0), 77.77 (0), 72.65 (e), 55.73 (0),
37.58 (e).
IR (neat) 3073 (w), 2942 (w), 2912 (w), 2866 (w), 2&®&), 1765 (m), 1642 (w), 1597 (w), 1505
(s), 1455 (m), 1248 (m), 1191 (s), 1167 (m), 11951102 (s), 1030 (m), 916 (m), 737 (m)¢m
HRMS (ESI, [M+Na]) calcd for GeH20sNa 335.1259, found 335.1254.

6. Baeyer-Villiger Oxidation/Reduction of thea-Benzyloxy Aryl Ketone 4a to the Primary
Alcohol 9

Potassium carbonate (63.5 mg, 0.46 mmol) was flanmed in vacuo and placed under an
atmosphere of argon. N,N'-((1S,2S)-cyclohexanediyBbis(4-methylbenzenesulfonamid&)
(24.3 mg, 0.058 mmol) was then added to the flaskhe solids were dissolved in
dichloromethane (2.3 mL) and a 1M solution of ¥j(lchloride in dichloromethane (57,4,
0.058 mmol) was added dropwise. The flask wasetbtd 0 °C and bis(trimethylsilyl)peroxide
(99.0pL, 0.46 mmol) was added dropwise. The reaction stiaed forca. 10 minutes andSj-2-
(benzyloxy)-1-(4-methoxyphenyl)pent-4-en-1-ofe (65.6 mg, 0.23 mmol) was addeié tared
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gastight syringe. The mixture was stirred at Of6C1 hour and then cooled to —78 °C. A 1M
solution of diisobutylaluminium hydride in hexané10 uL, 0.81 mmol) was then slowly
injected. The reaction was stirred fca. 45 minutes, quenched with 1M hydrochloric acid
solution (2 mL) and partitioned between dichloromaete and dilute hydrochloric acid solution.
The combined organic phases were dried using anhgdmagnesium sulfate, filtered and
concentratedn vacuo to afford a crude oil. Purification by flash chratography (eluting with
15% ethyl acetate/hexanes) furnishedghenary alcohol 9 (39.3 mg, 89%) as a colorless oil.

P (29)-2-(Benzyloxy)pent-4-en-1-ol (9).

HO™ ™
oBn [0]2 +24.3 € = 0.55, CHCIy), Lit.* [a]% +21.7 € = 0.55, CHCI,); Chiral

HPLC analysis (25 cm x 4.6 mm Chiralpak AD-H colymaA% isopropanol/hexane at 0.8
mL/min. flow rate, 254 nmgt(major) 12.09 min., ¢ (minor) 13.13 min., 93%e.

'H NMR (500 MHz, CDC}) 5 7.38-7.28 (m, 5H), 5.82 (ddi,= 17.2, 10.1, 7.1 Hz, 1H), 5.13 (dq,
J=17.1, 1.6 Hz, 1H), 5.09 (ddi,= 10.2, 1.9, 1.0 Hz, 1H), 4.68 (d, A of ABys = 11.5 Hz, 1H),
4,55 (d, B of AB,Jag = 11.5 Hz, 1H), 3.71-3.66 (m, 1H), 3.61-3.54 (H)22.45-2.39 (m, 1H),
2.35-2.29 (m, 1H), 1.89 (br s, 1H).

13C NMR (125 MHz, CDC}) 5 138.44 (e), 134.19 (0), 128.64 (0), 127.95 (0Y.22 (0), 117.73
(e), 79.27 (0), 71.72 (e), 64.23 (e), 35.50 (e).

IR (neat) 3360 (br), 3078 (w), 3033 (w), 2938 (w)416w), 1509 (vs), 1454 (m), 1440 (m),
1232 (s), 1100 (m), 1071 (m), 1035 (s), 917 (m}p 68) cm™.

HRMS (CI, M") calcd for GoH160, 192.1145, found 192.1143.

7. Preparation of the Chiral Phosphite Ligand 3a

S(-)-1,1'-Bi-2-naphthol (1.09 g, 3.76 mmol) was gesded in anhydrous dichloromethane (10
mL) and stirred at room temperature under an atheygpof argon. Triethylamine (1.31 mL,
9.40 mmol) was added slowly and the reaction wam tbooled to 0 °C and then neat
methyldichlorophosphite (436L, 4.5 mmol) was added slowlya tared syringe. The reaction
mixture was then allowed to warm to room tempertaind stirred foca. 30 minutes. The
reaction mixture was concentratiedvacuo and filtered through a plug of silica gel (elutiwgh
20% dichloromethane/hexanes) to afford BIN®IeOP 3a (1.00 g, 77%) as a white crystalline

solid, which was further purified by crystallizatiérom dichloromethane/hexanes.
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(9)-4-Methoxydinaphtho[1,24:2’,1’-d][1,3,2]dioxaphosphepine (3a).

[a] ? +705 €= 1.10, CHCJ).
_P—OMe
OO 'H NMR (500 MHz, CDC}) 5 7.98 (d,J = 8.8 Hz, 1H), 7.95 (d] = 8.6 Hz,

1H), 7.92 (tJ = 7.4 Hz, 2H), 7.51 (d] = 8.8 Hz, 1H), 7.46-7.41 (m, 3H),

7.38-7.34 (m, 2H), 7.28-7.25 (m, 2H), 3.55 Y@ = 9.8 Hz, 3H).
13C NMR (125 MHz, CDC}) & 148.95 (e, d2Jcp = 5.0 Hz), 147.60 (e, dJcp = 2.3 Hz), 132.91
(e), 132.69 (e), 131.61 (e), 131.08 (e), 130.5618P.24 (0), 128.48 (0), 128.41 (0), 127.05 (0),
126.40 (0), 126.38 (0), 125.17 (0), 125.03 (0),.124e, d,*Jcp = 5.3 Hz), 122.72 (e, dJcp =
2.2 Hz), 121.93 (0), 121.64 (0), 52.09 (0%Ip = 4.1 HZ).
3P NMR (212 MHz, CDCY) & 140.02 (q3JpH = 9.6 H2).
IR (neat) 3058 (w), 3008 (w), 2947 (w), 2846 (w), 8&v), 1590 (m), 1505 (m), 1460 (m), 1325
(m), 1227 (s), 1199 (m), 1030 (s), 947 (s), 82Gc(s)-
HRMS (CI, M") calcd for GiH150sP 346.0753, found 346.0760.

8. References
1. M. T. Crimmins and A. C. DeBaillid, Am. Chem. Soc. 2006,128 4936.
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9. Proton and Carbon NMR Spectra, including nOe D&
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