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|. General information:

'H NMR spectra were recorded on a Varian Gemini-$800 MHz) spectrometer.
Chemical shifts are reported in ppm with the solvesonance as the internal standard (GDCI
7.26 ppm). Data are reported as follows: chemil#t, sSntegration, multiplicity (s = singlet, d =
doublet, t = triplet, g = quartet, p = pentet, bbroad, m = multiplet, app = apparent), and
coupling constants (Hz). Coupling constants arentep to the nearest 0.5 HZC NMR spectra
were recorded on a Varian Gemini-500 (125 MHz) speceter with complete proton
decoupling. Chemical shifts are reported in ppmhwvilte solvent resonance as the internal
standard (CDGlI 77.0 ppm). Infrared (IR) spectra were recorded anBruker alpha
spectrophotometegmax cm'. Bands are characterized as broad (br), strongr@jlium (m),
and weak (w). High resolution mass spectrometryl)(iz#&s performed at the Mass Spectrometry

Facility, Boston College.

Liquid Chromatography was performed using forcemvfl(flash chromatography) on
silica gel (SiQ, 230450 Mesh) purchased from Silicycle. Thin Lray€hromatography was
performed on 25um silica gel plates purchased from Silicycle. Vigaion was performed
using ultraviolet light (254 nm), potassium permamgte (KMnO4) in water, ceric ammonium
molybdate (CAM) in water, or phosphomolybdic acRMA) in ethanol. Analytical chiral gas
liquid chromatography (GLC) was performed on a HetPackard 6890 Series chromatograph
equipped with a split mode capillary injection €yst a flame ionization detector, and a Supelco
B-Dex 120 column, or a Supelco Asta Chiraldex B-DNhvinelium as the carrier gas. Analytical

chiral supercritical fluid chromatography (SFC) weesformed on a Thar SFC equipped with a
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Waters 2998 photodiode array detector and an acalhz-prep column oven with methanol as
the modifier. Analytical high performance liquidromatography (HPLC) was performed on an
Agilent 1120 compact chromatograph equipped withdgmt pump and variable wavelength
detector. Optical rotations were measured on a Rbdénalytical Research Autopol IV
Polarimeter.

All reactions were conducted in oven- or flame-driglassware under an inert
atmosphere of nitrogen or argon. TetrahydrofuradR)l Toluene (PhMe), and dichloromethane
(DCM) were purified using a Pure Solv MD-4 solvenirification system from Innovative
Technology Inc. by passing through two activateahha columns after being purged with
argon. Triethylamine (TEA) and Ethyl Acetate (EtQAgere distilled from calcium hydride.
Tetrakis(triphenylphosphine)palladium(0) [Pd(REh  bis(cyclopentadienyl)zirconium(I1V)
dichloride (ZrCpCl,), (R)-(-)-5,5-Bis[di(3,5-ditert-butyl-4-methoxyphenyl)phosphino]-4-i-
1,3-benzodioxole B)-(-)-DTBM-Segphos), 1,2-bis(diphenylphosphino)benzene (dpp-Benzene)
were purchased from Strem Chemicals Inc. Allylbazoacid pinacol ester [allylB(pin)] was
generously donated by Frontier Scientific. All atiheagents were purchased from either Fisher

or Aldrich and used without further purification.
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Il. Preparation and Characterization of Starting Materials

Synthesis and characterization of £)-4-phenylbut-3-en-2-yl acetate (1a):

0 OH DMAP, Et;N OAc
X ’ MeMgCl N " Ac,0O _ X "
THF € CH,Cly, 1t, 1 h e
S-1 1a

General procedure A: To a flame-dried round-bottomed flask equippethve stir bar was

added 3.0 M methylmagnesium chloride in THF (5.33 &6.5 mmol) and THF (25 mL). The
solution was cooled to 0 °C and cinnamaldehyde8(i8, 14.9 mmol) in THF (5 mL) was
added dropwiseia syringe. The reaction was allowed to stir at F@CLl h. The reaction was
guenched with water and 0.5 M HCI (aqg). The org#ayer was separated, and the aq. layer was
extracted with ethyl acetate three times. The d¢netborganics were washed with brine, dried

with NaSQ,, filtered and concentrated vacuo. S-1was then acetylated using procedBre

General Procedure B A 100 mL round-bottomed flask was charged w##il (2.4 g, 9.5
mmol), 4-dimethylaminopyridine (116 mg, 0.95 mmat}d CHCIl, (20 mL). Triethylamine (2.7
mL, 19 mmol) was added and the reaction stirred2fdminutes, followed by the addition of
acetic anhydride (1.8 mL, 19 mmol). The reacticmswapped with a septum, vented with a
needle, and was allowed to stir while warming tomotemperature for 1 h. The reaction was
then quenched with water. The organic layer wasrseed and the aqueous layer was extracted
with CH,ClI, three times. The organic portions were combiei@d over NaSQ,, filtered, and
concentratedn vacuo. The crude material was purified on silica gel (e¥0/pentane) to afford

a colorless oil (88 % yield over 2 steps).
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- OAc  (E)-4-phenylbut-3-en-2-yl acetate (1a)’H NMR (500 MHz, CDC)): &
WMe 1.41 (3H, dJ = 6.6 Hz), 2.08 (3H, s), 5.53 (1H, quidtz 6.8 Hz), 6.19 (1H,
dd, J = 15.9, 6.8 Hz), 6.60 (1H, d, 15.9 Hz), 7.23-7.26/(m), 7.29-7.34 (2H, m), 7.36-7.39
(2H, m); **C NMR (125 MHz, CDGJ): & 20.3, 21.4, 71.0, 126.5, 127.9, 128.8, 131.5, 3,36.
170.3; IR (neat): 2980 (w), 1732 (s), 1370 (m), 3.28), 1040 (m), 966 (m), 951 (m), 748 (m),
693 (m) cnt; HRMS (ESI+) for GsH1¢0, [M+H]: calculated: 190.0994, found: 190.1002; R

0.25 in 5% EtOAc/hexane.
Synthesis and characterization of £)-4-(4-methoxyphenyl)but-3-en-2-yl acetate (1b):

OH

1. n-Buliin cr)1exe1ne P DMAP, Et;N OAc
Br _ THF,-78°C  _ Me Ac,0, DCM, 2 h J@/\/L
: > Me
2. 0 then SiO
MeO ’ J\/\Me S22 purification peo 1b
THF, -78 t0 0
°C, 30 min

General Procedure C: A flame-dried round-bottomed flask undes Was equipped with a stir
bar and charged with 4-bromoanisole (0.12 mL, 1 fhraod THF (4 mL). The solution was
cooled to -78C before adding 2.5 M-butyllithium in hexane (0.4 mL, 1.0 mmol) dropwigia
syringe. The reaction was stirred for 10 minutefote the dropwise addition of crotonaldehyde
(0.85 mL, 1.0 mmol) in THF (1 mL). After 10 mingtat -78 °C, the reaction was warmed to
room temperature and was allowed to stir for 30.miine reaction was diluted with ether (10
mL) before quenching with water (5 mL) at 0 °C. eTdgueous portion was extracted with ether
three times and the organic portions were washel lrine, dried over N&O;, filtered and

concentratedn vacuo to affordS-2 The alcohol S-2 was then protected following phaeB.
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After purification on SiQ, the product rearranged to the corresponding iemioer. Spectral

data is in accordance with literature valtes.

Synthesis and characterization off)-4-(4-chlorophenyl)but-3-en-2-yl acetate (1c):

H,0, rt, 3h
DMAP, Et;N
ACzO
CH20|2 rt 1h

General procedure D:

NaBH,
NaOH MeOH/H,0, 0 °C, 1h

Step 1: A round-bottom flask equipped with a stir bar wasrged with 4-chlorobenzaldehyde
(0.56 g, 4.0 mmol) and D.I. water (25.5 mL). A passion of acetone (1.46 mL, 20.0 mmol)
and NaOH (0.58 g, 14.4 mmol) in D.I. water (8.5 migs added to the reaction. The mixture
was stirred at room temperature for 3 h. The reaavas quenched with water and the aqueous
layer was extracted with DCM three times. The prgaortion was washed with brine, dried

with NaSQy, filtered and concentrated vacuo.

Step 2 A round-bottom flask equipped with a stir bar veagrged with5-4 (0.63 g, 2.6 mmol),
H,O (0.5 mL) and MeOH (2 mL). The solution was caole 0°C before NaBH (113.5 mg, 3
mmol) was added. The reaction was stirred at remperature for 1 h. The reaction was then
diluted with CHCI, and washed with brine. The aqueous layer wasieel with CHCI, three

times. The organic portion was dried over,8la, filtered, and concentrated vacuo. The

Page S-7



allyl alcohol S-5was then protected using general proce®uréhe crude material was purified

on silica gel (5% EOD/pentane) to afford a clear colorless oil (60®d/over 2 steps).

OAc  (E)-4-(4-chlorophenyl)but-3-en-2-yl acetate (1c)*H NMR (500 MHz,
CIDMW CDCly): 8 1.40 (3H, dJ = 6.5 Hz), 2.07 (3H, s), 5.50 (1H, app das
13.0, 6.6 Hz), 6.16 (1H, dd= 15.9, 6.6 Hz), 6.55 (1H, d,= 15.9 Hz), 7.26-7.31 (4H, m}°C
NMR (125 MHz, CDCY): & 20.3. 21.3, 701.7, 127.7, 128.7, 129.5, 133.5,.8,3470.2; IR
(neat): 2981 (w), 1734 (s), 1492 (m), 1371 (m),829), 1094 (m), 1042 (m), 1013 (m), 968
(m), 952 (m), 806 (m) cth HRMS (ESI+) for G,H14ClO, [M+H]: calculated: 224.0604, found:

224.06115. R=0.24 in 5% EtOAc/hexane.

OAc (E)-1-(4-(trifluoromethyl)phenyl)but-2-en-1-yl acetate (1d): From
/©)\/\M(a commercially available 1-Bromo-4-(trifluoromethyihzene,
e procedureC and B were followed. *H NMR (500 MHz, CDCJ): &
1.73 (3H, dJ = 6.4 Hz), 2.11 (3H, s), 5.63 (1H, diiF 15.2, 6.9 Hz), 5.78 (1H, dd= 15.2, 6.4
Hz), 6.24 (1H, dJ = 6.9 Hz), 7.45 (2H, d] = 8.3 Hz), 7.61 (2H, dJ = 8.3 Hz);**C NMR (125
MHz, CDCk): 5 169.8, 143.7, 130.6, 130.0 (dcr= 32.4 Hz), 128.9, 127.0, 125.4 {dcr = 3.6
Hz), 124.0 (qlJcr = 271.7 HZ), 75.6, 21.2, 17.7; IR (neat): 2921(t@)37 (s), 1371 (m), 1323
(s), 1227(s), 1164 (s), 1122 (s), 1065 (s), 1036982 (s), 831 (m) cih HRMS (ESI+) for
C1iH10F3 [M-OAc+H]: calculated 199.0735, found: 199.0783 he crude material was purified
on silica gel (5% EO/pentane) to afford a colorless yellow oil (86 $él¢ over 2 steps). R

0.32 in 5% EtOAc/hexane.
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OAC/ (E)-3-(4-methoxyphenyl)-1-phenylallyl acetate (1e): From
O O o commercially available 3-(4-methoxyphenyl)-1-phepybpenone,
general procedur®, steep 2 was followed. The allyl alcohol was protected using general
procedureB. *H NMR (500 MHz, CDCJ): & 2.13 (3H, s), 3.81 (3H, s), 6.22 (1H, dds 16.1,
7.3 Hz), 6.42 (dJ = 7.3 Hz), 6.58 (1H, d] = 16.1 Hz), 6.84 (2H, d] = 8.8 Hz), 7.28-7.44 (7H,
m); 3C NMR (125 MHz CDCJ): & 21.4, 45.9, 55.3, 76.4, 114.0, 125.3, 127.0, 12128.0,
128.6, 128.9, 132.3, 139.5, 159.6, 170.1; IR (n€&34 (br), 1735(s), 1607 (m), 1512 (s), 1455
(w), 1370 (m), 1300 (w), 1233 (s), 1176 (m) EnRMS (ESI+) for GgH1g03 [M]: calculated:
282.1256, found: 282.1267. The crude material wsasl without purification (83% yield over 2

steps). R=0.33in 10% EtOAc/hexane.

OAc (E)-2-methylhex-4-en-3-yl acetate (1f): From commercially available
Me =
isopropylmagnesium chloride and crotonaldehyde egdproceduréd and

Me
B were followed.*H NMR (500 MHz, CDCY): 5 0.88 (6H, app. t) = 6.1 Hz), 1.70 (3H, dd] =
6.6, 1.7 Hz), 1.82 (1H, app octét= 6.9 Hz), 2.04 (3H, s), 4.98 (1H,1,= 7.1 Hz), 5.39 (1H,
ddg,J = 15.4, 7.8, 1.7 Hz), 5.70 (1H, dd,= 15.4, 6.6 Hz)*C NMR (125 MHz,CDCly): &
17.8, 18.0, 18.2, 21.3, 32.0, 79.6, 127.8, 12979,4; IR (neat): 2963 (m), 2934 (w), 2876 (W),
1735 (s), 1469 (w), 1450 (w), 1371 (m), 1236 (§14 (m), 968 (m) ciy HRMS (ESI+) for
C7H130; [M -OAc]: calculated: 97.1017, found: 97.1020. eTérude material was purified on

silica gel (100% pentane) to afford a colorless(68% yield over 2 steps). 1R 0.35 in 5%

EtOAc/hexane.
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Synthesis and characterization for )-4-(o-tolyl)but-3-en-2-yl acetate (19):

1. Mg(0), THF OH DMAP, Et;N OAc

Br 0t060°C, 1h Ay Ac,0 Ay
@[ 2 O € CHLCl,, 1t, 1h €
Me HJ\/\Me Me S-7 Me S-8

THF, 0°Ctort, 1h

General Procedure E: To a flame-dried round-bottom flask equipped witstia bar and reflux
condenser was added magnesium turnings (280 mg,mhol). An additional flame-drying
was performed before THF (22 mL) and 2-bromotoluéh&2 mL, 11 mmol) was added
dropwise at 0 °C. The solution was refluxed at°60for 1 h, then cooled to 0 °C before a
solution of crotonaldehyde (0.83 mL, 10 mmol) inAtb mL) was added dropwisea syringe.
The reaction was allowed to stir at ambient tenpeeafor 1 h. The reaction was cooled to 0 °C
and quenched with saturated aqueous;®IH The aqueous layer was extracted with ethyl
acetate three times and the combined organics washed with brine, dried with N&Q,,
filtered, and concentrated vacuo. The allyl alcohol was then protected using gehgrocedure

B. The crude material was purified on silica gé&b(&tO/pentane) to affor®-8 as a colorless

oil (76% vyield over 2 steps).

OAc (E)-4-(o-tolyl)but-3-en-2-yl acetate (1g):'H NMR (500 MHz, CDCJ): &
©jﬂ\%me 1.42 (3H, d,J = 6.6 Hz), 2.08 (3H, s), 2.35(3H, s), 5.55 (1H, apy = 6.6
Hz), 6.0; (1H, ddJ = 15.9, 6.8 Hz), 6.82 (1H, d,= 15.8 Hz), 7.13-7.18 (3H, m), 7.41-7.44(1H,
m); 13C NMR (125 MHz, CDd): 6 19.7, 20.5, 21.4, 71.2, 125.6, 126.0, 127.7, 12838.1,
130.2, 135.4, 135.6, 170.3; IR (neat): 3019 (W)728w), 2932 (w), 1734 (s), 1486 (w), 1459
(W), 1370 (m), 1234 (s), 1152 (w), 1039 (m), 966,(B50 (M), 749 (m) ciy HRMS (ESI-) for

C13H1602[M+H]: calculated: 205.1138, found: 205.0484; =R0.31 in 5% EtOAc/hexane.
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OAc OAc  (E)-4-(2-methoxyphenyl)but-3-en-2-yl acetate (major

A M N
°, ® — 1h) and (E)-1-(2-methoxyphenyl)but-2-en-1-yl
OMe OMe

minor major acetate (minor): From commercially available 1-bromo-
2-methoxybenzene, general proced&reand B were followed.The desired starting material
isomerized to its regioisomer during silicagel fioation. 'H NMR (500 MHz, CDCJ): & 1.42
(3H, d,J = 6.3 Hz, major), 1.69 (3H, dl = 4.9 Hz, minor), 2.07 (3H, s, major), 2.08 (3H, s,
minor), 3.84 (3H, s, minor), 3.85 (3H, s, majorksb(1H, dgJ = 6.3, 6.3 Hz, major), 5.62-5.76
(2H, m, minor), 6.22 (1H, dd] = 16.1, 6.8 Hz, major), 6.60 (1H, d,= 5.4 Hz, minor), 6.84-
6.99 (3H+1H, m, major+minor), 7.20-7.30 (1H+2H, mgjor+minor), 7.36 (1H, dJ = 7.4 Hz,
minor), 7.42 (1H, dJ = 7.4 Hz);*®C NMR (125 MHz, CDGJ): & 17.7, 20.4, 21.3, 21.4, 55.4,
55.6, 70.7, 71.5, 110.7, 110.8, 120.6, 125.3, 126X4.0, 127.1, 128.2, 128.6, 128.9, 128.9,
129.3, 156.4, 156.9, 169.9, 170.3; IR (neat): 2@7§ 2937 (br), 2838 (w), 1731 (s), 1598 (m),
1580 (w), 1490 (m), 1463 (m), 1438 (m), 1370 (232 (s) crt; HRMS (ESI+) for GaH105

[M +H]: calculated: 220.1099, found: 220.1109. Tdrade material was purified on silica gel

(10% ether/pentane) to afford a clear oil (42%wgra#t steps). R= 0.23 in EtOAc/hexane.

i-Pr  OAc (E)-1-(2-isopropylphenyl)but-2-en-1-yl acetate (1i)From commercially
%

1 Me  available 1-bromo-2-isopropylbenzene, procedliandB was followed'H
NMR (500 MHz, CDC4): 1.20 (3H, d,J = 6.8 Hz), 1.27 (3H, dl = 6.9 Hz), 1.70 (3H, d] = 6.3
Hz), 2.08 (3H, s), 3.27 (1H, hepl.= 6.8 Hz), 5.60-5.73 (2H, m), 6.54 (1H,Xk 5.8 Hz), 7.18-
7.21 (1H, m), 7.28-7.31 (2H, m), 7.37 (1HJ&; 7.4 Hz);**C NMR (125 MHz, CDCJ): 17.8,
21.4,23.8, 23.9, 28.6, 72.9, 125.5, 125.9, 12128,2, 129.4, 129.9, 136.4, 146.3, 170.0; IR

(neat): 2963 (m), 2870 (w), 1734 (s), 1368 (m),d£9, 1014 (s), 959 (s), 758 (s); HRMS
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(ESI+) for GsH2002[M-OAc]: calculated 173.1325, found 173.1330. Thede material was
purified on silica gel (5% EO/pentane) to afford a colorless oil (80% vyield oesteps). R=

0.35 in 5% EtOAc/hexane.

Synthesis and characterization of K)-4,8-dimethylnona-3,7-dien-2-yl acetate (starting

material for 4)

Me Phi(OAC), Me O Me OH
N-"0H TEMPO "y MeMgCl X Me
CHsCN/pH 7 buffer —
| 0°Ctort, 1h | S | S0
Me~ 'Me Me~ 'Me Me~ “Me

Me OAc

Ac,0, DMAP A Me
Et;N, DCM
|
Me Me

General procedure F: A flame-dried round-bottom flask undep Was equipped with a stir bar,

and charged with Phl(OAg)44.0 mmol, 14.2 g), TEMPO (4.0 mmol, 270 mg), CN (34
mL), and aqueous pH 7 buffer (9.6 mL). The solutizas cooled to 0 °C before adding geraniol
(40.0 mmol, 6.17 gMma syringe. The reaction was allowed to stir whilarm to room
temperature for 1 h. N&O; was then added. The organic layer was removedhendqueous
layer was extracted with ether three times. Thgawic portions were dried with B&O,,
filtered and concentratad vacuo. The crude oil was purified on silica gel (10%®&texane) to

afford a colorless oil (4.9 g, 80% yield).

S-9 was subjected to conditions in general procedurand B to obtain the desired starting

material as a colorless oil (72% yield over 3 steps
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Me OAc (E)-4,8-dimethylnona-3,7-dien-2-yl acetate (startingmaterial for 4): 'H

N we NMR (500 MHz, CDC)): 8 1.25 (3H, d,J = 6.4 Hz), 1.60 (3H, s), 1.68 (3H, s),
Ve | Ve 1.70 (3H, d,J = 1.3 Hz), 1.97-2.02 (2H, m), 2.01 (3H, s), 2.04-2(2R, m),
5.07 (1H, br. tJ = 6.8 Hz), 5.16 (1H, dJ = 8.8 Hz), 5.59 (1H, dg] = 15.1, 6.3 Hz):*C NMR
(125 MHz CDCY}): 6 16.6, 17.6, 20.9, 21.4, 25.6, 26.3, 39.4, 68.8B.8,2124.7, 131.7, 139.4,
170.4; IR (neat): 2974 (w), 2929 (w),1732 (m), 1447, 1369 (m), 1240 (s), 1144 (w), 1040
(m), 951 (w) crit; HRMS (ESI+) for GiH1e [M-OAC]: calculated: 151.1492, found: 151.1482.

Rq = 0.65 in 10% EtOAc.

Me (2)-4,8-dimethylnona-3,7-dien-2-yl acetate (startingnaterial for 5): From

N oAc commercially availablecis-3,7-Dimethyl-2,6-octadien-1-ol (Nerol), general

y | y Me procedurer, A, andB were followed.'H NMR (500 MHz, CDCJ): & 1.25 (3H,
df] = 6.2 Hz), 1.60 (3H, s), 1.67 (3H, s), 1.72 (3HJ& 1.4 Hz), 2.00 (3H, s), 2.01-2.17 (3H,
m), 2.21-2.22 (1H, m), 5.09 (1H, brd= 6.8 Hz), 5.17 (1H, dJ = 9.3 Hz), 5.59 (1H, dq] =
15.4, 6.1 Hz);"*C NMR (125 MHz CDG): & 17.6, 21.2, 21.4, 23.3, 25.7, 26.5, 32.4,
67.8,123.8, 125.4, 132.0, 139.8, 170.3; IR (ne28B9 (w), 2930 (w),2860 (w), 1734 (m), 1670
(w), 1447 (w), 1369 (m), 1240 (s), 1035 (m), 950 6mi'; HRMS (ESI+) for GiH19 [M-OAC]:
calculated: 151.1492, found: 151.1534. The crodgerial was purified on silica gel (2%

Et,O/pentane) to afford a colorless oil (55% yield o4esteps). R= 0.34 in 5% EtOAc/hexane.
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Me OAc (E)-7,11-dimethyldodeca-6,10-dien-5-yl acetate (stamg material
for 6): From commercially available geraniol, amebutyllithium,
y | y procedure F, A,andB was followed."H NMR (500 MHz, CDC}): &
e e
0.89 (3H, tJ = 7.0 Hz), 1.17-1.37 (4H, m), 1.44-1.52 (1H, m), 1(8@1, s), 1.60-1.66 (1H, m),
1.68 (3H, s), 1.71 (3H, d,= 1.3 Hz), 1.98-2.20 (2H, m), 2.02 (3H, s), 2.06-2(2R, m), 5.04-
5.10 (2H, m), 5.47 (1H, df = 9.0, 6.8 Hz);*C NMR (125 MHz CDGJ): 7.0, 9.8, 10.7, 14.4,
15.5, 18.6, 19.2, 20.2, 27.7, 32.5, 64.6, 116.5.9,1124.6, 133.2, 163.4; IR (neat): 2959 (w),
2930 (m), 2860 (W), 1734 (s), 1671 (w), 1443 (W36Q (m), 1238 (s) cth HRMS (ESI+) for
Ci4H2s [M-OAC]: calculated: 193.1962, found: 193.1963. heTcrude material was purified on

silica gel (2% EiO/pentane) to afford a clear oil (79% yield ovest8ps). R= 0.53 in 5%

EtOAc/hexane.
Me OAc (E)-2,5,9-trimethyldeca-4,8-dien-3-yl acetate (stamig material for 7):
NS Me
From commercially available geraniol, and isopropginesium chloride
Me
| (2M in THF), general procedute, A, and B was followed *H NMR (500
Me Me

MHz, CDCk): 8 0.87 (3H, dJ = 12.2 Hz), 0.89 (3H, dJ = 6.8 Hz), 1.60 (3H, s), 1.67 (3H, s),
1.72 (3H, d, 1.3 Hz), 1.82 (1H, octdt= 6.8 Hz), 2.01-2.04 (2H, m), 2.03 (3H, s), 2.06-2.14
(2H, m), 5.03-5.12 (1H, m), 5.28 (1H, dbx 9.5, 7.1 Hz)}*C NMR (125 MHz CDG): 8 16.9,
17.7, 17.8, 18.3, 21.3, 25.7, 26.3, 32.5, 39.70,7622.0, 124.0, 131.6, 140.8, 170.5; IR (neat):
2964 (W), 2928 (w), 1734 (s), 1671 (w), 1446 (W§62 (m), 1239 (s), 1017 (m), 972 (m) tm
HRMS (ESI+) for GsH23[M-OACc]: calculated: 179.1805, found: 179.1828.helcrude material
was purified on silica gel (100% pentane) to affarcblorless oil (68% yield over 3 steps) =R

0.4 in 5% EtOAc/hexane.
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Me OAc (E)-1-cyclohexyl-3,7-dimethylocta-2,6-dien-1-yl aceta (starting
material for 8): From commercially available geraniol, and

y | y cyclohexylmagnesium chloride (2M inJet), general proceduie A, andB

e e

was followed. 'H NMR (500 MHz, CDCY): & 0.86-1.02 (2H, m), 1.07-1.28 (4H, m), 1.44-1.54
(1H, m), 1.60 (3H, s), 1.62-1.69(2H, m), 1.65 (3}),1.69-1.78 (2H, m), 1.70, (3H, s), 1.98-2.06

(2H, m), 2.00 (3H, s), 2.08-2.14 (2H, m), 5.01-5(281, m), 5.281H, m); **C NMR (125 MHz
CDCl): 6 16.9, 17.7, 21.3, 25.7, 25.9, 26.0, 26.2, 26.43,288.9, 39.7, 42.2, 75.3, 122.4, 124.0,
131.6, 140.6, 170.5; IR (neat): 2926 (s), 2854 (B4 (s), 1450 (m), 1369 (m), 1240 (s), 1016
(m), 973 (m) crit; HRMS (ESI+) for GgH27 [M-OAc]: calculated: 219.2113, found: 219.2123.

The crude material was used without purificatiomitee a clear oil (77% yield over 3 steps); R

= 0.5 in 5% EtOAc/hexane.

Me OAc (E)-3,7-dimethyl-1-phenylocta-2,6-dien-1-yl acetate starting material
S for 9): From commercially available geraniol, general pcaceF, C, and

Me | Me thenB was followed *H NMR (500 MHz, CDC}): § 1.57 (3H, s), 1.65 (3H,
s), 1.81 (3H, s), 2.03-2.11 (4H, m), 2.09 (3H 5s)2-5.06 (1H, s), 5.40 (1H, d= 8.8 Hz), 6.53
(1H, d,J = 8.8 Hz), 7.25-7.30 (1H, m), 7.34 (4H,X& 4.4 Hz);*3C NMR (125 MHz, CDG)): 5
16.9, 17.6, 21.3, 25.6, 26.2, 39.5, 72.7, 123.3312 126.5, 127.6, 128.4, 131.8, 140.4, 140.7,
170.2; IR (neat): 2966 (w), 1734 (s), 1369 (m)3A2Zs), 1016, (m), 960 (m), 745 (m), 671 (s);
HRMS (ESI+) for GeHxo [M-OACc]™: calculated: 214.1722, found: 214.1802. The crudéerial

was purified on silica gel (5% ether/hexane) tom@ffa colorless oil (55% vyield).tR 0.29 in 5%

ether/hexane.
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Synthesis and characterization of 3-butylcyclohex-2n-1-yl acetate (starting material for
10):

Q 1. 2.5M n-BulLi in hexane, HO. _n-Bu OH
THF, -78 °C to 0 °C, 2h 30 mol % salicylic acid,?
> MeCN/H,O, rt, 14 h
n-Bu
S-11 S-12
Et;N, Ac,0 OAc

DMAP, DCM, rt, 2h_

n-Bu
S-13

General procedureG:

Step 1:To a flame-dried round-bottomed flask charged wwitignetic stir bar, under positive N
atmosphere was added by 8 mL THF. The flask wakddo -78°C, and 2.4 mIn-BuLi (2.54

M in hexane) was added dropwise. Cyclohexenoned (h#, 5.0 mmol in 2 mL THF) was
slowly added to the mixture. The flasked was warrwe °C and allowed to stir for 2 hours.
The reaction was then quenched witfOH The organic layer was separated, and the aqueous
layer was extracted with 2 three times. The organics were combined and cwadien vacuo

to affordS-11 The crude oil o65-11was used in the next step without further purtfaa

Step 2:? To a round-bottomed flask charged with stir badl #re crude oil oB8-11was added
MeCN (25 mL) and kDO (D.l., 5 mL), followed by salicylic acid (210 m#,5 mmol). The flask
was capped and allowed to stir overnight. Saturbld CQ; was added to the reaction mixture,
the organic layer was separated and the aqueoeswas extracted with gD three times. The
combined organics were concentraitegtacuo to affordS-12as a light, yellow oil. The crude oil

of S-12was subjected directly to acetylation conditiogsneral procedur8).
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OAc 3-butylcyclohex-2-en-1-yl acetate (starting materiafor 10): *H NMR (500
MHz, CDCh): 5 0.89 (3H, tJ = 6.8 Hz), 1.29 (2H, tq] = 14.7, 7.4 Hz), 1.36-1.42
e (2H, m), 1.54-1.80 (4H, m), 1.88-195 (1H, m), 1200 (3H, m), 2.04 (3H, s),
5.27 (1H, br s), 5.44 (1H, br s**C NMR (125 MHz, CDG)): § 13.9, 19.1, 21.5, 22.4, 28.3,
28.4, 29.6, 37.3, 68.9, 119.3, 144.9, 170.9; IR{(n&930 (s), 1730 (s), 1369 (m), 1234 (s), 1057
(m), 909 (m); HRMS (ESI+) for GH17[M-OAc]™: calculated: 137.1325, found: 137.1369. The

crude material was purified on silica gel (5% efinexane) to afford a colorless oil (78% yield

over 3 steps). &= 0.33 in 5% ether/hexane.

OAG 3-butylcyclohept-2-en-1-yl acetate (starting matedl for 11). Starting from
@\ cycloheptenone, general procedue was followed;'H NMR (500 MHz,
e CDCly): § 0.89 (3H, tJ = 7.1 Hz), 1.25-1.39 (6H, m), 1.59-1.71 (4H, m)/&

1.82 (1H, m), 1.88-1.93 (1H, m), 1.94-1.99 (2H, @5 (3H, s), 2.03-2.18 (2H, m), 5.35-5.40
(2H, m);*C NMR (125 MHz, CDGJ): § 13.9, 21.4, 22.3, 26.0, 27.1, 29.8, 32.4, 32.98,384.0,

127.1, 143.9, 170.4; IR (neat): 2926 (m), 1734 (867 (m), 1237 (s), 1024 (m), 840 (W);
HRMS (ESI+) for GiHz0[M-OAC]™: calculated: 152.1565, found: 152.1593. The crmaéerial
was purified on silica gel (5% ether/lhexane) toowffa colorless oil. R= 0.24 in 5%

ether/hexane.
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Synthesis and chacracterization of E)-2-phenyloct-2-en-4-yl acetate (starting materiafor

12):

1. MeMgCl, THF, 50°C, 1h LiAIH. NaOMe
4, ) e
Me” ™ Me X Me "THF 60 °C, 1.5h
2, o) 50 °C, 2h ’ o

OH o Me OH

2-Hydroxybenzoic acid
Z Me 5.4 MeCN, H,0, 80 °C, 10h @WMG
Me >
S-15 S-16
DMAP, Et;N Me OAc
ACQO A Me

_—
CH,Cl, rt, 1h
S17

General Procedure H:

Step 1° A flame-dried 2-neck round-bottom flask equippethva reflux condenser, stir bar, and
rubber septum was charged with THF (4 mL), methgnesium chloride (2.16 mL, 4.8 mmol,
2.2 M in THF) and 1-hexyne (0.55 mL, 4.8 mmol). eTieaction was heated to %D for 1 h, at
which point the reaction was cooled to room temfoeea and aceteophenone (0.47 mL, 4.0
mmol) was added dropwiséa syringe. The reaction was warmed to°8) and was allowed to
stir for an additional 2 h. The solution was tle@oled to room temperature and quenched with
saturated aqueous ammonium chloride (10 mL). Tigaroc layer was separated and the
aqueous layer was extracted with ethyl acetatettim@es. The organic portions were combined

and washed with brine, dried overdS&), filtered, and concentrated vacuo.

Step 2:Literature procedure was followed to reduce thgragkand obtairs-15 *
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The allylic alcoholS-15was subjected to conditions in procedGré¢step 2) and proceduBeto

afford the desired allylic acetag17.

(E) & (2)-2-phenyloct-2-en-4-yl acetate*H NMR (500 MHz,

Me OAc

Me  cbcly): 50.77 (3H, t,J = 7.0 Hz,cis), 0.86 (3H, t,J = 7.0 Hz,
(3:1 translcis) ). 1.06-1.19 (m), 1.20-1.34 (m), 1.36-1.48 (m),2L1560
(m), 1.66-1.74 (m), 1.93 (3H, sis), 1.99 (3Htrans + 3H cis, s), 2.09 (3H, strans), 5.14 (1H,

dt, J = 9.3, 6.6 Hzgis), 5.36 (1H, ddJ = 9.3, 1.5 Hzgis), 5.56-5.64 (2H, mtrans), 7.11-7.15
(m), 7.18-7.22 (m), 7.24-7.30 (m), 7.32-7.36 (¢ NMR (125 MHz CDG): & 13.9, 14.0,
16.5, 21.3, 22.4, 22.6, 26.0, 27.1, 27.2, 34.6{,3A1.7, 72.6, 125.9, 125.9, 126.6, 127.0, 127.3,
127.5, 128.2, 128.2, 138.7, 141.0, 141.1, 142.8.117170.5; IR (neat): 2957 (w), 2932 (w),
2861 (W), 1732 (s), 1494 (w), 1445 (w), 1369 (M334 (s), 1016 (m), 950(m) chm HRMS
(ESI+) for G4Hig [M-OAC]: calculated:187.1418, found:187.1491. T¢reide material was

purified on silica gel (10% ether/hexane) to affardlear oil (24% yield over 4 steps); #R0.33

in 5% EtOAc/hexane.

OAc Me OAc (E)-2-phenylpent-3-en-2-yl acetate (major) & E)-
% N Me
Me + 4-phenylpent-3-en-2-yl acetate (minor) (starting

major minor material for 13): From commercially availabld}-

141 pent-3-en-2-one, procedufeandB was followed.

'H NMR (500 MHz, CDC$):1.37 (3H, d,J = 6.3 Hz, minor), 1.75 (3H, dd,= 6.4, 1.9 Hz,
major), 1.85 (3H, s, major), 2.05 (3H, s, minotP&(3H, s, major), 2.12 (3H, d= 1.5 Hz,
minor), 5.67 (1H, app dg,= 19.5, 6.4 Hz, major), 5.72-5.79 (2H, m, min&p9 (1H, ddd, J =

15.1, 2.9, 1.4 Hz, major), 7.22-7.28 (1H major H tinor, m), 7.31-7.36 (3H major + 3H
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minor), 7.39-7.41 (1H major + 1H minor, MJC NMR (125 MHz, CDG)): 16.3, 17.9, 20.8,
21.4,22.3, 26.2, 68.3, 83.2, 125.1, 125.9, 12/¥8,9, 127.0, 127.1, 127.3, 127.4, 127.5, 128.1,
128.2, 128.3, 134.6, 137.9, 142.7, 144.6, 169.8,41 TR (neat): 3026 (w), 2935 (w), 1736 (s),
1494 (m), 1240 (s), 1119 (m), 913 (m), 760 (m), 689 HRMS (ESI+) for GaH160, [M-OAc]:
calculated 145.1012, found 145.1003. The crude nahteas purified on silica gel (5%

Et,O/Pentane) to afford a colorless oil (30% yieldra¥steps). R= 0.38 in 5% EtOAc/hexane.

Synthesis of enantioenriched starting materials:

Synthesis and characterization of £)-4-phenylpent-3-en-2-yl acetate (13)

20% ZGC20|2
_ AlVes, H,0, DCM, -15°C Me O NaBH, Me  OH
= N N
©/ " S ©)\)Lme MeOH/H,0 ©)\)\|\/|e
0°C, 1h )
Cl)J\M . S-18 s-19
Me OH Me OAc
Ti(OiPr),, L-DIPT o Ac,0, Et;N <
+-BuOOH, DCM Me  DMAP, DCM Me
-20°C, 16h $.20 ft, 2h 14

General Procedure I:
Step 1 Starting from phenylacetylene, literature proaeduas followed'
Step 2 General procedur®, step 2 was followed.

Step 3° A flame dried round bottom flask equipped withtia lsar was charged wit8-19(1.2 g,
7.6 mmol),L-(-)-DIPT (1.92 mL, 9.2 mmol), and GBI, (76 mL). The mixture was cooled to -
20°C and Ti(@-Pr), (2.26 mL, 7.6 mmol) was added. The solutiorretirfor 30 minutes, then

Page S-20



5.5 M.t-BuO;H in decane (0.84 mL, 4.6 mmol) was added slowdysyringe. The reaction was
stirred for 16 h. The reaction was then quencheati wicold solution of citric acid (6 g) and
FeSQ-7H,0 (16 g) in 50 mL D.I. KO and was stirred vigorously at room temperatuné) the
solution was clear. The organic layer was seteaail the aqueous layer was extracted with
CH.ClI, three times. The combined organic fractions veamcentratedn vacuo, and the crude
residue was dissolved in diethyl ether (50 mL). this solution was added a solution of NaOH
(20 g) and NaCl (3 g) in #D (50 mL) at 0°C. The mixture stirred at @ for 1 h before the
addition of HO (25 mL). The organic layer was removed and theeags layer was extracted
with ethylacetate three times. The organic portimese combined, dried over p&0y, filtered,
and concentratedn vacuo. The crude material was purified on silica gel dfford the

enantioenriched alcohol.

Step 4 General procedur® was followed to obtain the desired starting matér.
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Me OAc  (E)-4-phenylpent-3-en-2-yl acetate (14)Spectral data is in accordance

Xm
€ with literature valueg.

Analysis of stereo chemistry:The enantiopurity was determined using chiral GGbiral -
dex, Supelco, 68C for 5 minutes, ramp 4 / min to 140°C, hold at 148C for 20 minutes, 20

psi, sr = 35:1). The absolute stereochemistry vedsrthined by analogy to reported literattire.

pal g @ g &
f?‘. & R & " N
0 [ v [ “"f «3 &
| [ |\
| |\
I\
404 | |
|
|
304 |
|
|
20 \
&
8 ¢
0 S
/ Nl —— 2 5 N
o8 o [ & 8 8325 m s : =
Racemic Reaction product
Peak RetTime Type Widch Area Height Area
3 min [(min) pAts (pa =
1 7.026 MM 0.167€ 22.00€81 2.18899 2.1924
2 60 M 1748 681.73€54 93.5%83%582 97 752
Totals :  1l00s3. 74385 85.78281
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Synthesis and characterization of E)-4-(4-methoxyphenyl)pent-3-en-2-yl acetate (starig
material for 16):

1. Mg(0), 10% aq HCI

Me O
/@/Br THF.0°Ctort. /©)K)L THF, 80 °C, 5h_ /@)\)Lme
MeO 2. S-22 MeO S-23

Me)J\)L

0.5% Cu(OAc); Me OH DMAP, Et;N Me OAc
0.6% (R)-DTBM-SEGPHOS X Me Ac,0O /@)\/\
DEMS, E -

Et,0, -25°C, 15h.  MeO

General procedure K:

Step 1:Starting with 4-bromoanisol&-22was obtained following literature proceddre.

Step 2:Adapted from literature procedute round-bottomed flask was equipped with a stir ba
and reflux condenser. The flask was charged &P (3.94 g, 16 mmol), THF (48 mL) and

10% HCI in HO (16 mL). The reaction was stirred at 8D for 1 h. The reaction was then
diluted with HO and extracted with ethyl acetate three times. drganic portion was washed

with brine, dried with NgSO,, filtered, and concentrateish vacuo. The crude material was

purified on column chromatography (Si®0% EtOAc/hex) to afford ketore-23 as a white

solid.

Step 37 In the dry-box, an oven-dried 2-dram vial equippeth a stir bar was charged with

anhydrous Cu(OAg) (4.63 mg, 0.026 mmol) andR(-DTBM-SEGPHOS (30.08 mg, 0.026

mmol). The vial was capped with a rubber septud Brought out of the box. At room

temperature, dry ethyl ether (2 mL) and diethoxymkesilane (2.45 mL, 15.3 mmol) were added
under N. After stirring for 10 min, the reaction mixtureas/ cooled to -28C. A solution of S-

23(0.82 g, 5.1 mmol) in dry ethyl ether (1 mL) wasled slowlyvia syringe. The mixture was
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stirred for 15 h at -28C. To the mixture was added 1.0 M TBAF in THF @l&L) and the
reaction was stirred for an additional 1 h. MeQ#f (nL) was then added, and the reaction was
warmed to room temperature, concentratedacuo, and filtered through a short SiPlug. The
crude material was then purified using column ctatmgraphy (Si@ 20% ethylacetate/hexane)

to afford clear5-24as a colorless oil (814.2 mg, 83% yield).
Step 4: General procedur® was followed to obtain the desired starting materi

Me OAc (E)-4-(4-methoxyphenyl)pent-3-en-2-yl acetate (S-25'H NMR

N
Me (500 MHz, CDCY): 5 1.36 (3H, dJ = 6.3 Hz), 2.05 (3H,s), 2.10 (3H,

s'\g?%.sl (3H, s), 5.67 (1H, d,= 8.8 Hz), 5.76 (1H, dq] = 8.8, 6.3 Hz), 6.86 (2H, dl = 8.8
Hz), 7.34 (2H, dJ = 8.8 Hz);*C NMR (125 MHz, CDCJ): 5 16.3, 20.9, 21.4, 55.3, 68.4, 113.6,
125.9, 126.9, 135.1, 137.3, 159.1, 170.4; IR (ne2Qy7(br), 2932 (br), 2837 (w), 1732 (m),
1607 (w), 1513 (m), 1444 (w), 1370 (w), 1289 (W342 (s), 1181 (w), 1036 (m) CMHRMS
(ESI+) for G4H1403 [M+H]: calculated: 235.1334, found: 235.1321. Thede material was

purified on silica gel (7% ether/pentane) to affardorlorless oil (15% yield over 4 steps):=R

0.12 in 5% EtOAc/hexane.
Analysis of stereo chemistry:The enantiopurity was determined on aloBe24 using chiral

SFC (0J-H, Chiralpak, 3mL/min, 4% isopropanol, ba®, 35°C). The absolute stereochemistry

was determined by analogy to reported literafure.
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Racemic Reaction product

Peak No % Area Area RT (min)

......

2 93.8033 2252 ..‘,-1" 3.73

Synthesis and characterization of E)-4-(4-(trifluoromethyl)phenyl)pent-3-en-2-yl acetde
(starting material for 17):

1. Mg(0), 10% HCI (aq.)

Me O
Br
J©/ THE.0°Ctort. /©)K)L THF. 80°C. 5h, /@)\/N\Me
Fs;C 2. FsC S-27

Me)‘\)L

NaBH Me OH  TioiPr),, L-DIPT Me OH  pmAP, Et;N Me OAc
4 W t-BuOOH, DCM /@)\/\ Ac,0 /@)\/\
- = Me —=——»
S-28 S-30

Me OAc  (E)-4-(4-(trifluoromethyl)phenyl)pent-3-en-2-yl acetde (S-30):

WMe From commercially available 4-bromobenzotrifluotiggocedureK,

step 1 and 2 was followed, then procedustep 3 and 4 and procedure

B was followed*H NMR (500 MHz, CDCY): & 1.40 (3H, d,J = 5.9 Hz), 2.05 (3H, s), 2.14 (3H,

d,J = 1.5 Hz), 5.73-5.80 (2H, m), 7.43 (2H, 3= 8.3 Hz), 7.57 (2H, d] = 8.3 Hz); (125 MHz,
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CDCly): 8 16.3, 20.6, 21.3, 68.1, 123.1, 125.1, 125.2, 1288.4, 126.2, 129.4 (§Jcr = 32.4
Hz), 136.7, 146.2, 170.4; IR (neat): 2979 (br),&73), 1616 (w), 1371 (w), 1326 (s), 1240 (m),
1165 (m), 1124 (m), 1072 (m), 1042 (w), 1014 (W)69w) cni’; HRMS (ESI+) for G4H15F:02
[M+H]: calculated: 273.1102, found: 273.1099. Tdrade material was purified on silica gel

(10% ether/pentane) to afford a colorless oik B.22 in 5% EtOAc/hexane.

Analysis of stereo chemistry:The enantiopurity was determined on aloBe29 using chiral
SFC (OD-H, Chiralpak, 3mL/min, 3% Isopropanol, 1Qfar, 35 °C). The absolute

stereochemistry was determined by analogy to regditerature.

Racemic Reaction product

Peak No & Area Area RT (min)

15
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Synthesis and characterization for R, Z)-1-phenyl-1-{p-tolyl)hept-1-en-3-yl acetate

(starting material for 18)

OH Br OH

A~ 531 s-32

Me

5% Pd(PPhs),, 3M NaOH,
THF, 60 °C, 36h

MeOB(pin) O

Ti(OiPr),, L-DiPT
t-BuOOH, DCM

Step 1 To a flame-dried round bottom flask under pogsit\, pressure was added 2.5MBulLli

(3 mL, 24 mmol), followed by THF (30 mL). The flaskas cooled to -78C and phenyl
acetylene (2.2 mL, 20 mmol) in 5 mL THF was addeabdise. After 15 minutes, hexanal (3
mL, 24 mmol) in 5 mL THF was added dropwise viarsye. The reaction was stirred for 1 h at
room temperature. The reaction was then worked ysltw addition of HO at 0°C. The
reaction mixture was then transfered to a separétimmel; and the organic layer was seperated.
The aqueous layer was extracted with ethylacetaien®s. The organics were combined and
condensedn vacuo. The crude material was purified on silica gehtford the desired propargyl

alcoholS-31as a colorless oil (3.5 g, 80% vyield).

Step 2 To a dried round-bottomed flask under positiveddessure was added Red-Al (3.93
mL, 65 wt % in Tol), followed by 30 mL of dried . The reaction was cooled td0, thenS-
31in 10 mL EtO was added dropwise via syringe. The reaction stiaed for 4 h at room

temperature, then freshly D.l. ethylacetate (1 ml,mmol) was added dropwise af®. The
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reaction was then cooled to -78 and NBS (2.7 g, 15 mmol) was added at once. &hetion
was then warmed to room temperature and allowatirtovernight. Saturated aqueous,8&s
was added to the mixture at°G. The organic layer was seperated and the aquageswas
extracted with ethyl acetate three times. The caetbiorganics were then condensedacuo
and purified using column chromatography (£i00% EtOAc/hex) to afford the desired product

(2.3 g, 80 % vyield).

Step 3 Inbox, to a 3-neck round-bottomed flask chargéth wtir bar was added Pd(P#h(290
mg, 0.25 mmol), S-32 (1.4 g, 5.0 mmol), and 4,4,5,5-tetramethylp2dglyl)-1,3,2-
dioxaborolane. The flask was capped and broughobthe dry box. A previously oven-dried
reflux condenser was added, and the entire systasnput under possitive,Nressure. 10 mL
THF and 3mL of 3M aqueous NaOH was added to thetiravia syringe. The reaction was
heated to 60C for 48 h. The reaction was then cooled to roomperature, and diluted with
H,O and E£O. The organic layer was seperated and the aquagerswas extracted three times
with E,O. The combined organics was then condengedacuo and purified using column

chromatography (Si§) 10% EtOAc/hex) to afford the desired product ,.63% vyield).

Step 4 and 5 was carried out following general proceduystep 4 and general procedido

afforded the desired starting material.

(R, Z2)-1-phenyl-1-(-tolyl)hept-1-en-3-yl acetate (Starting material
for 18): 'H NMR (500 MHz, CDCY)): § 0.83 (3H,t, J = 9.7, 7.3 Hz),
1.13-1.30 (6H, m), 1.54-1.61 (1H, m), 1.66-1.71 (hij, 2.02 (3H, s),

n-pentyl
2.38 (3H, s), 5.35 (1H, dg = 13.2, 6.8 Hz), 5.97 (1H, d,= 9.2 Hz),

7.10 (2H, d,J = 8.4 Hz), 7.19 (2H, d] = 7.3 Hz), 7.22-7.29 (5H, m)*3C NMR (125 MHz,
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CDCl): 6 13.9, 21.2, 21.3, 22.5, 24.7, 31.5, 35.0, 72.9,4,2127.4, 127.6, 128.1, 128.9, 129.4,

136.1, 137.1, 141.9, 144.5, 170.1; IR (neat): 2088 1733 (s), 1367 (m), 1234 (s), 1016 (m),

821 (m), 763 (s), 696 (S).

HRMS (ESI+) fop:8,6 [M-OAc]™: calculated:278.2035, found:

278.1996. §]*°p = -3.546 ¢ = 3.654, CHGJ)The crude material was purified on silica gel (5%

ether/hexane) to afford a colorless oif0.24 in 5% ether/hexane.

Analysis of stereo chemistry:The enantiopurity was determined on aloBeB4 using chiral

HPLC (AD-H, Chiralpak, 1.0 mL/min, 1% isopropan@iane, 254 nm). The absolute

stereochemistry was determined by analogy to regditerature.

| o W (I —~. 1
[ [
T T T L J J
12 14 16 12 14 16
Racemic Reaction product
VWD: Signal A,
254 nm Results
Retention Time Area Area % Height Height %
12.300 953877701 94.79 44950119 95.11
15.747 52453552 5.21 2312137 4.89
Totals
1006331253 100.00 47262256 100.00
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Me QAC (R, E)-4-cyclohexylpent-3-en-2-yl acetate (staring matel for 19):

S starting from cyclohexylacetylene, general proceduwas followed.'H
NMR (500 MHz, CDCJ): & 1.08-1.31 (5H, m), 1.25 (3H, d,= 6.3 Hz), 1.63-1.72 (3H, m),
1.73-1.86 (3H, m), 1.66 (3H, s), 2.01 (3H, s), 5(1#4, d,J = 6.0 Hz), 5.60 (1H, app dd,=
16.5, 8.5 Hz)**C NMR (125 MHz, CDGJ): § 15.0, 20.1, 21.5, 26.3, 26.5, 26.6, 31.6, 31.71,47
68.2, 122.7, 144.6, 170.4; IR (neat): 2852 (m),5.73), 1448 (m), 1368 (m), 1240 (s), 1041
(m), 852 (m); HRMS (ESI+) for GH19 [M-OAC]™: calculated: 151.1481, found: 151.1565;

[0]?% = 19.051 ¢ = 2.150, CHGJ)

Analysis of stereo chemistry:The enantiopurity was determined using chiral GGbiral B-
dex, Supelco, 96C for 150 minutes, 20 psi, sr = 35:1). The absoktereochemistry was

determined by analogy to reported literature.

“h
|
-, 8 @qéo MM
AN L .
\ '\\ \
\ \
\/ \\
1&8 \;0 1;2 \;4 1%6 1'78 i 1“30 1%2 ‘54 1;0 1;2 1;4 1}6 |;B |é0 |2|32 \]84
Racemic Reaction product
Peak RetTime Type Width Area Height Area
= [min] [min] [pA*s] [pA] %
el |+ j=————— = J———
1 171.429 MF 0.9040 351.90646 6.48791 5.46390
2 172.820 FM 4.7795 6088.67041 21.23188 94.53610
Totals : 6440.57687 27.71979
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Me OAc

(S, E)-4,8-dimethylnona-3,7-dien-2-yl acetate (startingmaterial for 20):
N

Starting from geraniol an®-DIPT, the desired compound was synthesized

Me™ “Me using literature procedure.

Analysis of stereo chemistry:The enantiopurity was determined using chiral GGbiral -
dex, Supelco, 66C for 10 minutes, ramp Z/min to 180°C, 20 psi, sr = 35:1). The absolute

stereochemistry was determined by analogy to regditerature.

S ©
8 N & ’1‘}’%
g 3 ® KL &8
i Q [ ] @
WA | R
“ ‘?@v N4 |
| V’?S |
| |
| |
| |
|
|
|
\ / |
/ \
‘ |
| |
| / |
|
‘ |
' qQ
Kea
5
e
e e L = e, W .
T T T T d T B
466 46.8 47 47.2 474 461 s 46' s 4'7 47' 5 47' 4
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Ill. Synthesis and Characterization of the Allyl-Allyl Coupling Products

OAc 2.5% [(allyl)PdClI],
R 5% dppbenzene \
Me  allyiB(pin), CsF, H,0
1a THF, rt, 16 h -36

General procedure L: In the dry-box, an oven dried 2-dram vial equippéth a stir bar was
charged with 1{*-allylPdCl), (1.4 mg, 0.0038 mmol), dppbenzene (4.6 mg, 0.08#®l), and
THF (0.25 mL). The resulting solution was allowedstir at room temperature for 5 min. At
this time, the vial was sequentially charged viiéh(37.2 mg, 0.15 mmol), allylB(pin) (75.6 mg,
0.45 mmol), CsF (228 mg, 1.5 mmol), and THF (0.159.mThe vial was tightly capped with a
rubber septum, removed from the dry-box, and placeter a positive pressure of.NDegassed
H,O was then added (40 plda a glass syringe. The rubber septum was rapidlizanged with

a polypropylene cap, sealed with tape, and thelimawas allowed to stir at room temperature
for 16 h. The slurry was diluted with water, theyanic layer was separated and the aqueous
layer was extracted three times with@t The organic portion was dried with J$& filtered,
and concentrated under reduced pressure. The cnaderial was purified by silica gel
chromatography (100% pentane) to yield a 6:2:1 unéxf2a, 2b, and elimination produc$-
36. The combined yield d?a and2b was calculated to be 88%-36can be removed by treating

the mixture with maleic anhydride (30mg, 0.3 mninlYHF at 60°C for 3 h.

(E)-hepta-1,5-dien-4-ylbenzene (2a, major) &K)-(3-

X =
= + A : ; .1
Me Me methylhexa-1,5-dien-1-yl)benzene (3a, minor):"H
2a (major) 3a (minor)

NMR (500 MHz, CDC¥): 6 1.11 (3H, d,J = 6.8 Hz,

minor), 1.66 (3H, dJ = 5.6 Hz, major), 2.10-2.26 (2H, m, minor), 2.36-2.@H+1H, m,
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major+minor), 3.70 (1H, gJ = 8.3 Hz, major), 4.95-5.09 (2H+2H, m, major+minds)50-
5.61(2H, m, major), 5.70-5.87(1H+1H, m, major+mn@:.16 (1H, dd,J) = 15.9, 7.3 Hz, minor),
6.37 (1H, dJ = 15.9 Hz, minor), 7.17-7.38 (5H + 5H, m, major + omp **C NMR (125 MHz
CDCl): & 13.2, 19.9, 36.9, 41.1, 41.4, 43.0, 115.9,1162%.4, 126.0, 126.0, 126.8, 127.3,
128.2, 128.4, 128.5, 133.8, 136.0,136.7, 137.0,8.3744.9); IR (neat): 3077(m), 3026 (m),
2976 (m), 2922 (m), 1640 (m), 1600 (w), 1493(m)514m), 1072 (w), 1030 (W), 994(s) &m
HRMS (ESI+) for GsHi7[M +H]: calculated: 173.1330, found: 173.1333. eTdrude material

was purified on silica gel (100% pentane) to affadcolorless oil. R= 0.81 in 5%

EtOAc/hexane.
X = (E)-1-(hepta-1,5-dien-4-
= + ™
Me NMe /@N\ yD)-4-methoxybenzene (2
MeO MeO MeO .
2b (major) 3b (minor) elim. pdt. b, major) & (E)-1-
14:1:1 methoxy-4-(3-methylhexa-

1,5-dien-1-yl)benzene (3b, minor):Prepared using general procedureH NMR (500 MHz,
CDCl3): 8 1.09 (3H, dJ = 6.8 Hz, minor), 1.65 (3H, dl = 4.9 Hz, major), 2.06-2.24 (2H, m,
minor), 2.33-2.49 (2H, m, major), 2.82-2.89 (1H, minor), 3.65 (1H, tdJ = 8.3, 6.6 Hz,
major), 3.79 (3H, s, major), 3.81 (3H, s, minorBA(3H, s, elim. pdt.), 4.95-5.06 (2H minor +
2H elim. pdt., m), 4.97 (1H, &,= 10.3 Hz, major), 5.03 (1H, d,= 17.1 Hz, major), 5.47-5.57
(2H, m, major), 5.74 (1H, ddg = 17.1, 10.3, 6.8 Hz, major), 5.82 (1H, ddt: 17.1, 9.8, 7.3
Hz, minor), 6.01 (1H, dd] = 15.6, 7.3 Hz, minor), 6.29-6.32 (1H, m, elim. pd6.)82-6.88 (2H
major + 2H minor, m), 7.11-7.16 (2H major + 2H elipdt., m), 7.21 (2H elim. pdt., m), 7.29

(2H minor, m);*3C NMR (125 MHz CDCl): & 13.1, 41.2, 42.1, 55.2, 113.8, 115.8, 123.7,
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128.2, 134.1, 136.8, 137.1, 157.8; IR (neat): 3GV 3007 (w), 2914 (w), 2835 (w), 1609(w),
1510 (s), 1463 (w), 1441 (w), 1302 (w), 1247 (72 (m), 996 (m) cily HRMS (ESI+) for
C14H1801 [M +H]: calculated: 203.1435, found: 203.1443. eTdrude material was purified on
silica gel (1% ether/pentane) to afford a colorl@s$22mg, 70% combined yield f@b and3b).

Ri= 0.52 in 5% ether/hex

X = (E)-1-chloro-4-(hepta-1,5-dien-4-yl)benzene (2c,
= ' N _ _
Me Me  major) & ( E)-1-chloro-4-(3-methylhexa-1,5-dien-
Cl Cl
2c (major) » 3¢ (minor) 1-yl)benzene (3c, minor): Prepared using general

procedurd_. *H NMR (500 MHz, CDCJ): & 1.11 (3H, dJ = 6.8 Hz, minor), 1.65 (3H, dl =
5.3 Hz, major), 2.09-2.23 (2H, m, minor), 2.34-2(28 + 1H, m, major+minor), 3.67 (1H, 4,

= 7.5 Hz, major), 4.99 (1H, d,= 10.3 Hz, major), 5.03 (1H, d,= 17.1 Hz, major), 4.96-5.08
(2H, m, minor),5.49-5.47 (2H, m, major), 5.71 (ddt,J= 17.2, 10.3, 6.9 Hz, major), 5.81 (1H,
ddt,J=17.1, 10.1, 7.1 Hz, minor), 6.14 (1H, dd+ 15.9, 7.5 Hz, minor), 6.32 (1H, d~= 15.6
Hz, minor), 7.10-7.30 (4H major + 4H minor, MJC NMR (125 MHz, CDGCJ): & 13.2, 19.8,
36.9,41.1, 41.3, 42.4, 116.1, 116.3, 124.5,12727,2, 128.5, 128.6, 128.7, 131.6, 133.3, 136.2,
136.8, 143.4; IR (neat): 3077(w), 3013 (w), 2977, (@822 (w), 1640 (w), 1491 (s), 1439 (m),
1371 (w), 1092 (s), 1014 (s), 994 (m), 967 (m), @L2ni; HRMS (ESI+) for GaHisCl [M
+H]: calculated: 207.0948, found: 207.0941. Thede material was purified on silica gel
(100% pentane) to afford a colorless oil (28mg, 92%¥mbined yield fo2c and3c). Ry = 0.93 in

5% EtOAc/hexane.
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X = (E)-1-(hepta-1,5-dien-4-yl)-4-

ZMe + e +/©/\/\ (trifluoromethyl)benzene  (2d,

P (major) P minor) " olim.pdt. Major) & ( E)-1-(3-methylhexa-
1044 1,5-dien-1-yl)-4-

(trifluoromethyl)benzene (3d, minor) & (E)-1-(buta-1,3-dien-1-yl)-4-

(trifluoromethyl)benzene (elim. pdt.): Prepared using general procedire *H NMR (500
MHz, CDCk): 6 1.11 (3H, dJ = 6.9 Hz, elim. pdt.), 1.64 (3H, d,= 5.4 Hz, major), 1.68 (3H,
d, J = 6.4 Hz, minor), 2.11-2.25 (1H, m, minor), 2.37-2&H+1H, m, major + minor), 3.14
(1H, ap. tJ = 8.0 Hz, minor), 3.67 (1H, d= 7.4 Hz, major), 4.94-5.08 (6H, m, major + minor
+ elim. pdt.), 5.46 (1H, dq) = 15.6, 6.4 Hz, minor), 5.51-5.62 (2H+1H, m, majominor),
5.64-5.75 (2H, m, major + minor), 5.75-5.85 (1H,etin. pdt.), 6.25 (1H, ddl = 16.1, 7.8 Hz,
elim. pdt.), 6.39(1H, dJ = 15.7 Hz, elim. pdt.)**C NMR (125 MHz, CDGJ): 5 13.2, 14.0, 17.9,
19.7, 22.3, 29.7, 34.1, 36.9, 40.1, 40.9, 41.29,488.6, 116.2, 116.4, 116.5, 119.4, 125.0, 125.2,
125.3 (9,%Jcr = 3.8 Hz), 126.1, 126.5, 127.1, 127.7, 127.8, 92728.1, 128.2, 128.4, 132.8,
133.5, 135.9, 136.2, 136.6, 138.8, 149.0; IR (ne20P6 (W), 2917 (w), 1639 (w), 1598 (w),
1493 (m), 1445 (m), 1375 (w), 973 (s), 912 (s)’cHIRMS (ESI+) for GsHisFs [M +H]:
calculated: 241.1204, found: 241.1197. The cmndeerial was purified on silica gel (100%
pentane) to afford a colorless oil (17.4mg, 50% biod yield for2d and3d). R = 0.8 in 5%

ether/hexane
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= X (E)-1-methoxy-4-(1-phenylhexa-
XN

+

%
O O O O 1,5-dien-3-yl)benzene (2e, minor)
OMe OMe

2e (minor) ” 3e (major) & (E)-1-methoxy-4-(3-phenylhexa-
1,5-dien-1-yl)benzene (3e, major)Prepared using general proceduréH NMR (500 MHz,
CDCly): & 2.54-2.62 (2H major + 2H minor, m), 3.50 (1H majotH minor, app dt, J =
14.7, 7.3 Hz), 3.79 (3H major, s), 3.80 (3H mire)r,4.98 (1H major + 1H minor, d=10.4
Hz), 5.05 (1H major + 1 H minor, d = 17.1 Hz), 5582 (1H major + 1H minor, m), 6.22 (1H
major, dd,J = 15.7, 7.3 Hz), 6.31-6.38 (1H major + 2H mino), ;183 (2H major, d) = 8.3
Hz), 6.87 (2H minor, dJ = 8.8 Hz), 7.16-7.36 (7H major + 7H minor, MC NMR (150 MHz,
CDCl3): 640.2, 40.3, 48.1, 49.0, 55.2, 55.3, 113.9, 1188,2, 126.3, 127.1, 127.3, 127 .4,
127.8, 128.2, 128.5, 128.6, 128.7, 129.2, 129.9,9230.3, 131.4, 133.9, 135.9, 136.7, 137.5,
144.1, 158.1, 158.9; IR (neat): 3001 (w), 1639 (1BJ10 (s), 1463 (M), 1247 (s), 1175 (m), 1035
(m), 993 (m), 699 (m); HRMS (ESI+) for;H,00 [M+H] *: calculated: 265.1592, found:

265.1580. The crude material was purified orcaifiel (2% ether/pentane) to afford a clear oll

(29 mg, 75% combined yield f@e and3e). R = 0.5 in 2% ether/hexane.

Y@\ Q (E)-4,7-dimethylocta-1,5-diene (2f, minor) and &)-4-

Me + Me / - - - -

N7 Me Me isopropylhepta-1,5-diene (3f, major): Prepared using
Me Me

2f (minor)  , 3f(major) general procedure. ‘H NMR (500 MHz, CDC)): &

0.84 (3H, dJ = 6.8 Hz, major), 0.89 (3H, d,= 6.8 Hz, major), 0.92-0.98 (3H, m, minor), 0.94
(6H, d,J = 6.4 Hz, minor), 1.58 (3H, dd,= 6.8, 2.0 Hz, major), 1.61 (1H, m, major), 1.281(
m, major), 2.04-2.30 (4H, m, major+minor), 2.482.@2H, m, minor), 4.91-5.05 (4H, m,

major+minor), 5.12 (1H, dl = 10.2 Hz, minor), 5.17 (1H, §= 10.8 Hz, major), 5.53 (1H, dqg,
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= 10.3 Hz, 6.8 Hz, major), 5.70-5.81 (1H major + nhor, m);**C NMR (125 MHz CDG):

0 13.3,18.7, 20.7, 21.1, 23.3, 23.5, 26.8, 31.71,327.4, 41.9, 42.8, 115.0, 115.4, 124.3, 132.8,
133.0, 136.2, 137.4, 137.9; IR (neat): 2960 (WR28br), 1465 (w), 1384 (w), 903 (s), 724 (s),

650 (m) cm; HRMS (ESI+) for GoH17 [M-H]: calculated: 137.1330, found: 137.1328. The

crude material was purified on silica gel (100%tper) to afford a colorless oil; R 0.49 in 5%

EtOAc/hexane.
A = (E)-1-(hepta-1,5-dien-4-yl)-2-methylbenzene (2g9) &
% + XN
Me Me (E)-1-methyl-2-(3-methylhexa-1,5-dien-1-yl)benzene
Me Me

29 (major) ., 3@ (minor) (3g): Prepared using general procedure’H NMR (500
MHz, CDCk): 6 1.15 (3H, dJ = 6.6 Hz, minor), 1.66 (3H, d,= 4.9 Hz, major), 2.12-2.26 (2H,
m, minor), 2.34 (3H, s, minor), 2.36 (3H, s, maj@&)38-2.49 (2H, m, major), 3.84-3.93 (1H, m,
major), 4.96-5.08 (2H major + 2H minor, m), 5.48&(2H, m, major), 5.76 (1H, ddt, 17.1,
10.3, 7.1 Hz, major), 5.83 (1H, ddt= 17.1, 10.0, 7.1 Hz, minor), 6.10 (1H, dd= 15.7, 7.6
Hz, minor), 6.55 (1H, dJ = 15.9 Hz, minor), 7.06-7.20 (m, major and minorg37(1H, d,J =

7.8 Hz, major), 7.41 (1H, d, = 7.1 Hz minor);"*C NMR (125 MHz, CDGJ): & major (143.2,
136.9, 135.4, 133.8, 130.3, 126.3, 126.2, 125.8.912115.9, 40.7, 38.7, 19.7, 13.3) minor
(137.5, 137.0, 135.0, 130.1, 126.7, 126.1, 12&26,3, 115.9, 41.5, 37.2, 20.1, 19.8); IR (neat):
3074 (m), 3017 (m), 2975 (m), 2860 (m), 1640 (NGO (w), 1488 (m), 1461 (m), 1440 (m),
912 (s), 751(s), 726 (s) EMHRMS (ESI+) for G4Hig [M +H]: calculated: 187.1482, found:
187.1487. The crude material was purified orcaiiel (100% pentane) to afford a colorless oil

(26 mg, 94 % combined yield f@g and3g). Rr = 0.71 in 5% EtOAc/hexane.
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X (E)-1-(hepta-1,5-dien-4-yl)-2-methoxybenzene (2h): Prepared using
Me general procedure. 'H NMR (500 MHz, CDCJ): & 1.65 (3H, d,J = 6.8
OMe 2h
Hz), 2.38 (1H, app df] = 14.2, 7.3 Hz), 2.46 (1H, app dt= 13.7, 5.9 Hz),
3.84 (3H, s), 4.13 (1H, app 4= 6.3 Hz), 4.94 (1H, d) = 10.2 Hz), 5.00 (1H, d] = 17.1 Hz),
5.46-5.53 (1H, m), 5.56-5.61 (1H, m), 5.76 (1H,,ddt 17.1, 10.2, 6.9 Hz), 6.86 (1H, 3= 8.1
Hz), 6.91 (1H, tJ = 7.5), 7.14-7.21 (2H, m}*C NMR (125 MHz, CDCJ): & 13.2, 36.1, 40.0,
55.4, 120.6, 124.1, 126.8, 127.7, 133.3, 133.6,21356.8; IR (neat): 3073 (w), 3007 (w), 2918
(W), 2835 (W), 1639 (w), 1599 (w), 1490 (s), 1468,(1438 (m), 1238 (s), 1031 (m), 808 (s) cm
L HRMS (ESI+) for G4H1g0: [M+H]: calculated: 203.1429, found: 203.1436. Téreide
material was purified on silica gel (2% ether imfa@e) to afford a clear oil (21 mg, 70% yield
for 2h). Ry = 0.74 in 5% EtOAc/hexane.

i-Pr (E)-1-(hepta-1,5-dien-4-yl)-2-isopropylbenzene (2iPrepared using general

N
= Me
2i procedurd. 'H NMR (500 MHz, CDCY): 1.22 (3H, dJ = 7.0 Hz), 1.27 (3H, d,
J=7.0 Hz), 1.64 (3H, dd} = 6.9, 1.8 Hz), 2.35-2.45 (2H, m), 3.29 (1H, hept= 6.9 Hz), 4.03
(1H, ddd,J = 17.6, 8.8, 6.3 Hz), 4.97 (1H, app d& 9.9, 1.1 Hz), 5.04 (1H, app db= 7.3, 1.5
Hz), 5.46-5.52 (1H, m), 5.54-6.00 (1H, m), 5.76 (Hdp ddt]) = 24.2, 17.3, 10.3, 7.0 Hz), 7.13-
7.19 (2H, m), 7.22-7.27 (3H, my’C NMR (125 MHz, CDGJ): 24.0, 24.1, 28.3, 30.3, 34.2, 37.8,
41.7,115.8,123.7,125.2, 125.8, 126.0, 126.7,41386.9, 145.9; IR (neat): 3015.2 (s), 1639
(W), 1487 (m), 1445 (m), 1400 (w), 1034 (m), 91}, 764 (s), 710 (s); HRMS (ESI+) for i,
[M+H]: calculated 215.1800, found 215.1808. Thedermaterial was purified on silica gel

(pentane) to afford a colorless oil (78% yield)=0.80 in hexane.
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N (E)-4,8-dimethyl-4-(prop-1-en-1-yl)nona-1,7-diene (4) Prepared using
" ZMe general procedure. H NMR (500 MHz, CDCJ): & 0.94 (3H, s), 1.24-1.29
| (2H, m), 1.58 (3H, s), 1.68 (3H, s), 1.69 (3H,1B8 (2H, app dt) = 15.9, 7.3
I\lﬂfz), 1MS§9-2.08 (2H, m), 4.90 (1H, d= 17.6 Hz), 5.00 (1H, s), 5.08 (1H,X= 7.3 Hz), 5.27-
5.37 (2H, m), 5.76 (1H, ddd,= 18.1, 11.0, 7.6 Hz)*C NMR (125 MHz CDCly):  17.5, 18.2,
22.8, 23.5, 25.7, 38.6, 40.9, 45.7, 116.5, 12128,11 130.8, 135.7, 139.5; IR (neat): 2964 (m),
2916 (m), 2856 (M), 1639 (w), 1450 (m), 1439 (M§71 (m), 995 (M), 972 (s), 911 (s) ¢m
HRMS (ESI+) for G4Hzs [M+H]: calculated: 193.1956, found: 193.1948. Tdrade material
was purified on silica gel (100% pentane) to affardolorless oil (23 mg, 80% vyield); R 0.89

in 5% EtOac/hexane.

M X (E)-6-allyl-2,6-dimethyldodeca-2,7-diene (6)Prepared using general
e
= Me
procedure.. *H NMR (500 MHz, CDCJ): 5 0.89 (3H, tJ = 6.8 Hz),
v | v 0.94 (3H, s), 1.20-1.38 (6H, m), 1.58 (3H, s), 1(BH, s), 1.87 (2H,
e e

app dt,J = 16.3, 7.8 Hz), 1.98-2.90 (4H, m), 2.22-2.31 (1H, mP8 (1H, dJ = 5.4 Hz), 4.99
(1H s), 5.09 (1H, tJ = 7.3 Hz), 5.24-5.34 (2H, m), 5.75 (1H, dd& 16.1,10.7, 7.3)**C NMR
(125 MHz CDCl): 6 13.9, 17.5, 22.1, 22.9, 23.4, 25.7, 32.0, 32.%,38L.0, 45.8, 116.5, 125.2,
127.6, 130.9, 135.7, 138.3; IR (neat): 2959 (sp42&), 2872 (m), 2856 (m), 1639 (s), 1457 (m),
1377 (m), 995 (m), 974 (s) 911 (s) EPHRMS (ESI+) for G/Hs; [M+H]: calculated: 235.2426,
found: 235.2430. The crude material was purifdedsilica gel (100% pentane) to afford a

colorless oil (28 mg, 79% yield).+R 0.87in 5% EtOAc/hexane.
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" X (E)-6-allyl-2,6,9-trimethyldeca-2,7-diene (7): Prepared using general
e
= Me
! procedure.. *H NMR (500 MHz, CDCJ): 4 0.93 (3H, s), 0.97 (6H, d,=
e
" | " 6.6 Hz), 1.20-1.32 (2H, m), 1.59 (3H, s), 1.68 (3),1.87 (2H, app dil =
e e

16.4, 7.6 Hz), 2.03 (2H, m), 2.22-2.31 (1H, m),84@H, d,J = 8.3 Hz), 5.00 (1H, s), 5.08-5.12
(1H, m), 5.24-5.26 (2H, m), 5.69-5.79 (1H, M NMR (125 MHz CDCL): & 17.5, 22.8, 23.0,
23.0, 23.4, 25.7, 31.4, 38.2, 41.0, 45.8, 116.5,22130.9, 134.9, 135.2, 135.7; IR (neat): 2960
(s), 2923 (m), 2867 (m), 1638 (w), 1509 (m), 137, (1102 (w), 995 (m), 974 (s), 911 (s) Tm
HRMS (ESI+) for GeHzo [M+H]: calculated: 221.2269, found: 221.2278. Tdrade material
was purified on silica gel (100% pentane) to affarcblorless oil (21 mg, 63% yield); R0.9 in

5% EtOAc/hexane.

(E)-(3-allyl-3,7-dimethylocta-1,6-dien-

X
Me Me
% % Z
Cy Cy ~ Cy 1-yl)cyclohexane (8); E)-(7-methyl-3-
N
| | : | methyleneocta-1,6-dien-1-
Me™ "Me Me Me Me Me
8 S-37 S-38 yl)cyclohexane (S-37); ((E, 32)-3,7-
6:2:1

dimethylocta-1,3,6-trien-1-
yl)cyclohexane (S-38)Prepared using general procedure *H NMR (500 MHz, CDCJ): &
0.92 @, 3H, s), 1.05-1.218(+ S-37+ S-38 m), 1.22-1.34§ + S-37+ S-3§ m), 1.58 8, 3H, s),
1.61 6-37, 3H, s), 1.63-1.788(+ S-37+ S-38 m), 1.79 £-38 3H, s), 1.83-1.968(+ S-37+ S-
38 m), 1.97-2.098, 2H, m), 2.12-2.24 (2¥6-37+ 1H S-38 m), 2.84 §-38 2H, br t,J = 7.4
Hz), 4.86 6-37 1H, s), 4.90%-37, 1H, s), 4.97§, 1H, d,J = 6.3 Hz), 4.99§, 1H, s), 5.06-5.14

(8, 1H, m), 5.14-5.18%-37, 1H, m), 5.19-5.23%-38 1H, m), 5.24 $-37, 1H, d,J = 5.9 Hz),
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5.25 8, 1H, s), 5.62%-38 1H, dd,J = 15.1, 6.8 Hz), 5.643-37, 1H, dd,J = 15.7, 6.9 Hz), 5.72-
5.79 8, 1H, m), 6.02 $-37 1H, d,J = 15.7 Hz), 6.42§, 1H, d,J = 15.1 Hz);**C NMR (125
MHz, CDCk): 6 17.5, 17.7, 20.6, 22.9, 23.4, 25.7, 26.0, 26.11,2%6.2, 26.2, 26.4, 27.0, 29.7,
32.3, 33.2, 33.5, 33.5, 38.3, 41.0, 41.4, 45.9,111816.4, 122.9, 124.4, 125.2, 127.2, 129.3,
130.9, 131.7,131.9, 133.6, 135.7, 136.7; IR (n&@}3 (W), 2962 (m), 2921 (s), 2851 (s), 1679
(br), 1639 (w), 1448 (s), 1377 (m), 1259 (w), 1108, 995 (m), 971 (s), 910 (s) EMHRMS
(ESI+) for GgHssz [M +H]: calculated: 261.2582, found: 261.2589. eTtrude material was
purified on silica geéluted with (100% pentane) to afford a colorle$g30 mg, 77% yield for

8). R =0.94 in 5% EtOAc/hexane.

(E)-(3-allyl-3,7-dimethylocta-1,6-dien-1-

A Me
M .
Sl A yhbenzene (9) & ((E,32)-3,7-dimethylocta-1,3,6-
+
| | trien-1-yl)benzene Prepared using general
Me™ Me Me™ "Me procedurd. *H NMR (500 MHz, CDCJ): 5 1.09
major 51 minor

(8H major, s), 1.36-1.46 (2H major, m), 1.58 (3H
major, s), 1.67 (3H major, s), 1.69 (3H minor,1sY,2 (3H minor, s), 1.89-1.99 (2H major, m),
1.94 (3H minor, s), 2.15 (1H major, dbF 13.2, 5.4 Hz), 2.20 (1H major, dil= 13.2, 5.4 Hz),
2.97 (2H minor, br tJ = 6.9 Hz), 5.02 (1H major, s), 5.06 (1H majorJ& 8.3 Hz), 5.07-5.12
(1H major, m), 5.13-5.18 (1H minor, m), 5.43 (1Hnom, br t,J = 7.3 Hz), 5.75-5.83 (1H major,
m), 6.16 (1H major, d] = 16.2 Hz), 6.28 (1H major, d,= 16.6 Hz), 6.56 (1H minor, d,= 16.1
Hz), 7.17-7.23 (1 H major + 1 H minor, m), 7.283F (2 H major, m), 7.35-7.38 (2 H major + 2
H minor, m), 7.44 (2H minor, d,= 7.7 Hz);**C NMR (125 MHz, CDGJ): 6 17.6, 17.8, 20.5,

23.0, 23.3, 25.7, 26.7, 30.3, 39.2, 41.0, 45.7,4,1122.5, 124.8, 125.9, 126.0, 126.4, 126.8,
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127.0, 127.2,128.3, 128.5, 128.6, 130.4, 131.2,201338.0, 139.1, 145.5; IR (neat): 2966 (m),
1718 (w), 1493 (s), 1377 (s), 1027 (s), 912 (s), &}, 694 (s); HRMS (ESI+) forigH26[M
+H]" (major): calculated: 253.1944, found: 253.1956e Thude material was purified on silica

gel (pentane) to afford a colorless oil (21 mg, 55étd for9). R = 0.80 in pentane.

A 3-allyl-3-butylcyclohex-1-ene (10Q)Prepared using general procedureH
@_Bu NMR (500 MHz, CDC}): & 0.89 (3H, tJ = 6.9 Hz), 1.19-1.37 (6H, m), 1.41-1.46
(2H, m), 1.58-1.62 (2H, m), 1.93 (2H, dddds 10.3, 6.4, 4.0, 2.5 Hz), 2.05 (2H,X& 7.8 Hz),
4.97-5.00 (1H, m), 5.01-5.03 (1H, m); 5.42 (1H,Jk, 10.3 Hz), 5.64 (1H, df = 9.8, 3.5 Hz),
5.77 (1H, dddd, J = 17.6, 16.6, 10.3, 7.3 H30; NMR (125 MHz, CDG)): 14.1, 19.0, 22.7,

23.6, 25.1, 32.1, 32.3, 39.6, 44.3, 116.6, 12635,5, 135.6; IR (neat): 2923 (s), 1638 (m), 1455
(s), 1377 (w), 994 (m), 911 (s), 689 (w); HRMS (ESfor C;3H2[M+H] " calculated:
179.1755, found: 179.1693. The crude material waigd on silica gel (pentane) to afford a

colorless oil (16 mg, 59% yield).:R 0.89 in pentane.

X 3-allyl-3-butylcyclohept-1-ene (11)Prepared using general procedure*H
Ozn_Bu NMR (500 MHz, CDC}): § 0.90 (3H, tJ = 6.8 Hz), 1.18-1.39 (6H, m), 1.41-
1.60 (4H, m) 1.62-1.77 (2H, m), 2.08-2.18 (4H, t99-5.02 (2H, m), 5.40 (1H, d= 11.7 Hz),
5.63 (1H, dtJ = 11.8, 5.9 Hz), 5.76-5.84 (1H, nffC NMR (125 MHz, CDGJ): § 14.1, 23.6,

24.8, 25.9, 28.2, 29.7, 35.7, 39.0, 42.5, 44.2,1,119.2, 135.7, 140.1; IR (neat): 2923 (s), 1670
(m), 1457 (m), 1377 (w), 995 (W), 912 (m), 727 (WRMS (ESI+) for GsHpa[M+H] "
calculated: 193.1956, found: 193.1948. The crudena was purified on silica gel (pentane) to

afford a colorless oil (21.9 mg, 78% yield)=R0.88 in pentane.
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Vo : " (E)-(4-methyldeca-1,5-dien-4-yl)benzene (12):Prepared using
general procedure. *H NMR (500 MHz, CDCY): 5 0.91 (3H, tJ =
7.0 Hz), 1.29-1.42 (7H, m), 2.07 (2H, dil,= 7.0 Hz), 2.46-2.56 (2H, m), 4.94 (H, 3= 9.5
Hz), 5.01 (H, dJ=17.9 Hz), 5.43 (1H, app dit= 13.4, 6.8 Hz), 5.56-5.66 (2H, m), 7.16-7.20
(1H, m), 7.28-7.35 (4H, m)*C NMR (125 MHz, CDGJ): 5 13.9, 25.6, 31.8, 32.5, 43.2, 46.2,
116.9, 125.7, 126.7, 128.0, 135.5, 148.0; IR (n&BJ5 (W), 2959 (s), 2925 (s), 1639 (W), 1599
(W), 1494 (m), 1458 (m), 1444 (m), 1374 (m), 975,(812 (s), 762 (s), 698 (s) dNHRMS
(ESI+) for G/Hzs [M+H]: calculated: 229.1956, found: 229.1948. Td¢rede material was
purified on SiQ eluted with (100% pentane) to afford a colorledg30 mg, 86% vyield). R=

0.8 in 5% EtOAc/hexane.

Me OAc  1.25% [(allyl)PdCl],
N Me _2:5% dppbenzene Me
allylB(pin), CsF, H,O
14 THF, rt, 16 h

General procedure M: In the dry-box, if*-allylPdCl), in solution of THF (25.5 pL, 0.00188

mmol) and dppbenzene in solution of THF (43 pLOBXb mmol) was added to an oven dried
2-dram vial equipped with a stir bar. The resgltisolution was allowed to stir at room
temperature for 5 min. At this time, the vial wsequentially charged with4 (24.3 mg, 0.15
mmol), allylB(pin) (75.6 mg, 0.45 mmol), CsF (228 1.5 mmol), and THF (0.75 mL). The
vial was tightly capped with a rubber septum, reetb¥rom the dry-box, and placed under a

positive pressure of NDegassed, D.l. water was then added (40vid_p micro syringe. The
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rubber septum was rapidly exchanged with a polygeoge cap, sealed with electrical tape, and
the reaction was allowed to stir at room tempegafar 16 h. The slurry was then diluted with
water, the organic layer was separated and theoagulayer was extracted three times with
Et,O. The organic portion was combined and dried WtSQO, filtered, and concentrated
under reduced pressure. The crude material waBeguby silica gel chromatography (100%
pentane) to yield a mixture of 14:2:1:148, 15, S-39 S-38 respectively. The combined yield of
13 and15 was calculated to be 70% vyield (19.5 n§)39andS-38can be removed by treating

the mixture with maleic anhydride (30 mg, 0.3 mniolYHF at 60°C for 3 h.

(E)-(4-methylhepta-1,5-dien-4-yl)benzene (13, major)

X
Me. ] e &  (E)-(4-methylhepta-2,6-dien-2-yl)benzene (15,
e
13 (major) 15 (minor) Minor): Prepared using general procedie ‘H NMR

71
(500 MHz, CDC}4): 6 1.05 (3H, d,J = 6.8 Hz, minor),

1.34 (3H, s, major), 1.73 (3H, dd= 6.9, 2.0 Hz, major), 2.04 (3H, d,= 1.5 Hz), 2.11-2.16
(2H, m, minor), 2.44-2.57 (2H major + 1H minor, 8)57-2.69 (1H, m, minor), 4.94-5.07 (2H
major + 2H minor, m), 5.44 (1H, dq4,= 15.7, 6.4 Hz), 5.56-5.64 (2H, m, major+minor), 5.67
(1H, dqg,J = 15.2, 1.5 Hz, major), 5.82 (1H, ddt= 17.1, 10.3, 7.3 Hz, minor), 7.16-7.40 (8H,
m, major+minor);*C NMR (125 MHz, CDGJ): & major: 16.0, 18.1, 20.5, 25.5, 33.2, 41.8, 43.2,
46.1, 115.7, 117.0, 122.3, 125.7, 125.9, 126.5,712828.0, 128.1, 133.5, 134.3, 135.4, 137.2,
139.6, 144.0, 147.9; IR (neat): 3075 (w), 3058 (8026 (w), 2966 (m), 2916 (m), 2856 (w),
1639 (w), 1598 (w), 1494 (m), 1445 (m), 1375 ()28 (w), 995 (m), 971 (m) ¢ HRMS

(ESI+) for GaHio [M+H]: calculated: 187.1487, found: 187.1478. Tt¢reide material was
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purified on silica gel (100% pentane) to affordodocless oil (19.5 mg, 70% combined yield}. R

= 0.78 in 5% EtOAc/hexane.

Analysis of stereo chemistry:The enantiomer ratio df3 was determined using chiral GLC
(CD-BDM, Supelco, 86C for 70 minutes, 15 psi, sr = 35:1). The absostézeo chemistry was

determined by analogy 6.

T T g T T T T T T T T — T T T T T T
62 64 66 68 64 66 68

Racemic Reaction product
Peak RetTime Type Width Area Height Area
# [min] [min] [pA*s] [pAl] %
e CanETEs |- fomm |==mmmeee | == memeee == mmseee |
1 63.884 MF 0.7383 341.38510 7.70674 8.03718

2 65.412 FM 0.7424 3906.18921 87.69042 91.96282
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(E)-1-methoxy-4-(4-methylhepta-1,5-dien-4-

X Me
Me,,. oy * S~y yl)benzene (16, major) & R,E)-1-methoxy-4-(4-
e e
MeO MeO methylhepta-2,6-dien-2-yl)benzene (S-41,
16 (major) S$-41 (minor)

10:1
minor): Prepared using general procedite H

NMR (500 MHz, CDC}): 6 1.05 (3H, dJ= 6.8 Hz, minor), 1.33 (3H, s, major), 1.73 (3H, dd,
= 6.3, 2.0 Hz, major), 2.03 (3H, d,= 1.5 Hz, minor), 2.42-2.55 (2H major + 2H minor, m),
2.58-2.67 (1H, m, minor), 3.81 (3H, s, major), 3(8H, s, minor), 4.94-5.08 (2H major + 2H
minor, m), 5.44 (1H, dgJ = 15.6, 6.3 Hz, major), 5.52 (1H, d,= 9.3 Hz, minor), 5.56-5.68
(2H, m, major), 5.82 (1H, ddd,= 17.1, 9.8, 6.8 Hz, minor), 6.83-6.88 (2H, m, min&:B6 (2H,
d,J = 8.8 Hz, major), 7.25 (2H, d,= 8.8 Hz), 7.34 (2H, dJ = 8.8 Hz, minor);**C NMR (125
MHz, CDCk): & major: 16.1, 18.1, 20.5, 25.6, 33.1, 41.9, 4262455.2, 55.3, 113.3, 113.5,
115.6, 116.9, 122.0, 126.7, 127.6, 127.4, 129.2,83135.5, 137.3, 139.9, 140.0, 157.5; IR
(neat): 3138 (w), 3001 (m), 2962 (m), 2834 (w), a§&), 1609 (m), 1580 (w), 1511 (s), 1463
(m), 1441 (m), 1374 (w), 1293 (m), 1248 (s), 1189),(1035 (m) cnt; HRMS (ESI+) for
C15H2101 [M+H]: calculated: 217.1592, found: 217.1591. Thede material was purified on
silica gel (100% pentane) to afford a colorless(®8.7 mg, 86% combined yield); R 0.33 in

5% EtOAc/hexane.
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Analysis of stereo chemistry:The enantiomer ratio df6 was determined using chiral GLC

(CD-BDM, Supelco, 86C, ramp 0.5C/min to 115°C, hold at 115C for 30 minutes, 20 psi, sr

= 35:1).
" | B A
P T @ g © &
a0 RS I’é ,‘":\' ‘ﬁt‘s
,‘*“' ‘ ?l." ‘I'\
A [
\ 504 |
204
0]
&
0 g "v‘t
] \ B / \
¢/ /
/ + \ B 4/\‘1// \ B
35 4 84 L 8 EIE 86. 8 8 8 9'4 S’S !'E !I3 3':
Racemic Reaction product
Peak RetTime Type Widch Area Height Area
s min min) pAt*s PA @
: ! S.048 MF 4782 24B8.3375%4 8.€54€5 8.885050
2 86.537 FM 5764 2237.40283  64.6524B © 5
Totals 24B85.74077 3.34713

Proof of stereo chemistry:

Mixture of 16 and S-41 was treated with ozonolysis/reduction contitioflowed by alcohol

protection with benzyl group to obta8i42andS-43 which can be easily separated.

N OBz OBz
Me, | Me 1. O3, NaBH, Me.,,
A~ OBz
Me X Me > !
2. Bz,0, DMAP, BzO e
MeO 16 MeO S-41 Et;N,DCM  MeO S-42 S-43
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Absolute stereochemistry @b was determined by comparing the HPLC chromatogr&8r42

with that of compound reported previouély.

Chiral HPLC: AD-H, Chiralpak, 1.0 mL/min, 2% isoganol/hex, 254 nm

[ [
J T K i T T T
30.0 325 350 375
VWD: Signal A,
254 nm Results
Retention Time Area Area % Height Height %
30.363 7602484 11.13 145838 12.39
35.263 60721550 88.87 1030928 87.61
Totals
68324034 100.00 1176766 100.00

Absolute stereochemistry of the minor isorSe41was determined by comparing with authentic

sample ofdimethyl R)-(+)-methylsuccinateS-44) via intermediat&-43

o 1. LIAIH, OBz
2. BZzO, Et3N, OB
MeO)H/\[(O'\/Ie DMAP, DCM H/V z
Me O g.44 Me  g.43
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Chiral HPLD: AD-H, Chiralpak, 1.0 ml/min, 1% isogranol/hex, 254 nm.

IIO III 1 I[l Il2
Racemic S-43 from racemic S-44 S-43 from authentB5-44
’I(;AO ’IOIS I/II.O 1 II.S

S-43 derived from S-41

VWD: Signal A,
254 nm Results

Retention Time Area Area % Height Height %
10.080 424634 3.37 32151 4.54
10.887 12193245 96.63 675793 95.46

Totals
12617879 100.00 707944 100.00

(E)-1-(4-methylhepta-1,5-dien-4-yl)-4-(trifluoromethy)benzene

Me, .
e, = Me (17): Prepared using general procedifte 'H NMR (500 MHz,

FiC CDCl): & 1.36 (3H, s), 1.73 (3H, dd,= 6.8, 2.0 Hz), 2.45-2.57
(1H, m), 4.86-5.04 (2H, m), 5.46 (1H, dij= 15.6, 6.3 Hz), 5.56 (1H, ddj,= 17.1, 9.8, 6.3
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Hz), 5.64 (1H, dJ = 15.6 Hz), 7.42 (2H, d= 8.3 Hz), 7.54 (2H, dJ = 8.3 Hz);**C NMR (125

MHz, CDChk): 5 18.1, 25.4, 43.4, 46.0, 117.6, 123.2, 124.7, 12¢28.9, 127.1, 127.5 (Ncr=

32.3 Hz), 134.6, 138.7, 152.0; IR (neat): 2922 (©§40 (w), 1617 (w), 1451 (w), 1410 (w),

1326 (s), 1165 (m), 1124 (s), 1071(m), 1016 (M)cHRMS (ESI+) for GsHigFs [M+H]:

calculated: 255.13606, found: 255.13573. Theematerial was purified on silica gel (100%

pentane) to afford a clolorless oil (27mg, 69%djeR = 0.8 in 5% EtOAc/hexane.

Analysis of stereo chemistry:The enantiomer ratio df7 was determined using chiral GLC

(CD-BDM, Supelco, 86C, ramp 0.5C/min to 110°C, hold at 116C for 10 minutes, 20 psi, sr

= 35:1). Absolute stereochemistry was determinedriatogy tdl6.

B89
%,

Racemic

Peak RetTime Type
$ [min]

A T [ —
1 41.077 MF

2 41.993 FM

£

Width Lrea
[min] [pR*s]

——————— | ——=—=——=
0.4012 950.49042
).6216 1882.34460
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(R, E)-1-methyl-4-(4-phenylundeca-1,5-dien-4-yl)benzen@d 8).

n-Pentyl Prepared using general proceduve 'H NMR (500 MHz,

CDClL):8  1.07 (3H, t,J = 6.9 Hz), 1.41-1.56 (6H, m), 2.25
(2H, app dgJ = 7.3 Hz), 2.51 (3H, s), 3.21 (2H, #i= 6.9 Hz), 5.14 (1H, d] = 18.6 Hz), 5.27
(1H, dt,J = 15.7, 6.9 Hz), 5.77 (1H, app ddt 24.0, 13.7, 10.3, 6.9 Hz), 6.20 (1H, d& 15.7,

1.0 Hz), 7.23-7.28 (4H, m), 7.34-7.39 (3H, m), 7437 (2H, m);*C NMR (125 MHz, CDGJ):

§ 14.1, 20.9, 22.5, 29.1, 30.3, 31.4, 32.8, 44.62,5217.2, 125.8, 127.7, 128.5, 128.6, 128.8,
130.9, 135.3, 135.5, 136.6, 144.1, 147.3; IR (n€&B5 (s), 1510 (m), 1493 (m), 1444 (s), 938
(m), 912 (m), 816 (m), 764 (m), 699 (s); HRMS (ESKer CyHso [M+H]™: calculated:
319.2381, found: 319.244]f% = 0.543 ¢ = 3.315, CHCJ). The crude material was purified

on silica gel (pentane) to afford a colorless 48r6g, 95% yield). R= 0.56 in pentane.

Analysis of stereo chemistry:The titled compound was ozonolyzed to the corredpy 1,4-
diol as described in the sequence below. The anafbgacemic material was prepared via the

same route, using racen#e35

Me\© X O3, NaBH, Me\© OH

AN n.pentyl —DEMMeOH _ A _OH
-78 °C

S-45
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The enantiopurity was determined on di®l45 using chiral HPLC (AD-H, Chiraldex, 1.0

mL/min, 5% isopropanol/hexane, 254 nm). The absokiereochemistry was determined by

analogy tol6.
_ — S a— ~ | \
I N
T T T ! '
26 28 30 25 26 27 28
Racemic Reaction Product
VWD: Signal A,
254 nm Results
Retention Time Area Area % Height Height %
25.453 8714425 80.16 208123 81.00
27.670 2157473 19.84 48804 19.00
Totals
10871898 100.00 256927 100.00

X
Me/,(

(R, E)-(4-methylhepta-1,5-dien-4-yl)cyclohexane (19Prepared using

ZMe general proceduré . *H NMR (500 MHz, CDCY): § 0.87 (3H, s), 0.87-0.97

(4H, m), 1.06-1.19 (5H, m), 1.62-1.76 (3H, m),8.(8H, dd,J = 5.8, 1.5

Hz), 2.06 (2H, dJ = 7.3 Hz), 4.96 (1H, d] = 7.8 Hz), 4.99 (1H, s), 5.22-5.30 (1H, m), 5.38(

d,J = 17.1 Hz), 5.75 (1H, dddd,= 18.1, 16.6, 10.8, 7.3 HAC NMR (125 MHz, CDG)): &

18.2, 20.1, 26.8, 27.1, 27.2, 27.7, 29.7, 41.2] 48.2, 116.2, 122.1, 136.1, 138.7 ; IR (neat):

2921 (s), 1638 (W), 1449 (m), 1377 (m), 995 (W)} 83), 908 (s); HRMS (ESI+) forGHza

[M+H]*: calculated: 193.1956, found: 193.1968%f, = 5.881 ¢ = 0.136, CHCJ).The crude
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material was purified on silica gel (pentane) @t a clear oil (49% vyield). & 0.85 in

pentane.

Analysis of stereo chemistryThe analogous racemic material was prepared eigdime route,
using the corresponding racemic acetdiiee enantiopurity was determined using chiral GLC

(Chiral p-dex, Supelco, 88C for 100 minutes, 20 psi, sr = 35:1). The abso#iéeeochemistry

was determined by analogy 16.

§ ?:<\ &b
‘g (b‘o&. § (b“oé\.
{ #@ B e v
Y o
'I I. r"‘. | '?fi"'gv
[ | Ill [\
' 1 [\ \
[ o \
[ | l" || ‘\‘
[ [ Y
.I v, | ‘.\
| \ | ‘1\
I "r '.I | \\\ .
. \ o &

/ \\ / \ \\ &@5
N \*/ \-«-.__ . y, \\+ o _—
67 68 69 0 71 67 68 69 70 7

Racemic Reaction product

Peak RetTime Type Width Area Height Area

B [min] [min] [pA*s] [pA] %
|- |- === |- |-————- [-——————-
1 67.410 MF 0.8151 3230.91870 66.06355 94.04072
2 69.810 FM 0.7947 204.74057 4.29393 5.95928
Totals : 3435.65927 70.35748

Page S-53



" X (R,E)-4,8-dimethyl-4-(prop-1-en-1-yl)nona-1,7-diene(20): Prepared using
el
%

Me  general procedurdM. All spectral information match with the analogous
| racemic productl. The crude material was purified on silica gelnfpee) to

Me™ Me
afford a colorless oil (14 mg, 50% yield); R0.90 in pentane.

Analysis of stereochemistry:
Product20 was treated with catalytic OgCGand NMO followed by Nal@diol cleavage to afford

S-46for GLC analysis. The analogous racemic materis wrepared from racemic proddct

The absolute stereochemistry was determined bygnab16.

X
ke X
Mes 1. 4% 0s04, Mers o
Me NMO (0.9 equiv), N M
- e
| 2. NalO,, THF/H,0 H
Me” “Me 20 O s-46
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Chiral GLC (CD-BDM, Supelco, 48C, ramp 0.15C to 90°C, 90°C for 30 minutes, 20 psi, Sr:

35:1)
[\ *
g @ 3 @ [ ¥\
é\ & ,r’%\ & / \\
[\ \ \
\\ \\ \
\ ‘\\ | '\.\
[ ‘\ \
| \ | \_
\ \‘ ‘\ \
‘ \ | \\\
\ “ 3 ‘»8735{0 \
/ — B — —
5 g p P P e 150 158 160 162
RacemicS-46 S-46from reaction product
Peak RetTime Type Width Area Height Area
# [min] [min] [pA*s] [pA] %

e R | = | —mmmm e | —mm - |
1 156.344 MF 0.6451 18.14260 4.68757e-1 3.39406

2 157.545 FM 1.8869 516.39673 4.56115 96.60594

Totals 534.53933 5.02991
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