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Generalinformation

All anhydrous reactions were performed in oven dried glassware under a nitrogen atmosphere.
Unless otherwise notedl solvents and reagents were obtained from commercial sources and
used withoutfurther purification. NMR vyields were obtained by usidignethyl terphthalate as

an internal standard ina CDCl; solution. Chromatographic purification was performed using
silica gel (60 A, 3263 & m) . NMR spectra wasing aJE®Ic BAAHGId i n
spectrometer (400 MHz folH, 100 MHz for*C, and 376 MHz for *°F) and JEOL ECA
spectrometer (500 MHz fdH, 125 MHz for**C, and 470 MHz fof'°F). Coupling constants],

are reported in hertz (Hz) and multiplicities are listed as singlet (s), doublet (d), tripheiaftet

(9), quintet (quint),doublet of doublets (dd), triplet of triplets (tt), multiplet (m), etc. High
Resolution Mass Spectra were acquired obharno Fisher Scientific LTQ Orbitrap XL MS
system. Low Resolution Mass Spectrometry was accomplished using Gas Chromatography on a
Shimadzu GC20HDP2010S instrument.
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Kinetic data for different phosphineligands

Pd.dbas (5 mol%)
L1-5 (20 mol%)

o Jf/
H,O (1.1
Me0,C™ a0 = HO(eqiv) o0 Z Me0,C
CDCl5 (0.1 M),

L1 R = OMe

9
L2 R = Me
P RL3IR=H
3 LAR=F

L5 R = CF,

To aprepared solution of Bdba-CHCI; (5 mol 99 and designated ligand (see above @hdrt
20 mol %) in CDCk (0.1 M) was added pentadienyl dieno8té€0 mg, 0.072 mmol) at ambient
temperature’H NMR spectra were obtained upon dissolution of the reagemtsubsequent
NMR spectra were obtained every 90 minutde formation of the produd0 was monitored
and plotted versus time in Chart S1.
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Experimental procedures andcharacterization of pentadienyl dienoates

" 1
| OH + /\(\ DCC, DMAP | o NF
OH
5a 6e 13
| |

Penta-1,4-dien-3-yl (2E,4E)-hexa2,4-dienoate(13)

To an icecooledsolutionof DCC (0.83 g, 4.0 mmol) iTHF (15 mL)were sequentially added
sorbic acid (0.50,g2.8 mmol), 1,4entadier3-ol (6e 0.34 mL, 3.4 mmol) and DMAP (70 mg,
0.57 mmol).The reaction was allowed to warm to room temperdiurd8 hoursbefore itwas
filtered throughCelite® and washed with hexane. The filtrate was concentrated and pwidied
silica gelchromatography (95:5, hexafle8DAC) to yieldesterl3 (0.42 g, 82%)as a colorless
oil. Ry = 0.78 88:12, lexana/EtOAC).

'H NMR (500 MHz, CDC}) 11 7.31i 7.26(m, 1H), 6.23i 6.11(m, 1H), 5.9.i 5.83 (m, 3H),
5.807 5.77 (m, 2H), 5.30 (dtJq= 17.0 Hz, J = 1.5 Hz, 2H), 5.22 (dt}y= 100 Hz, J; = 1.0 Hz,
2H), 1.86 (d,) = 6.0Hz, 3H) ppm.

3C NMR (100 MHz, CDC§) U 145.6 1397, 135.3 (2C), 129.8118.9, 117.4 (2C), 74.8,
18.8ppm

HRMS (APCI): calcd.for [C11H140,+H]": 179.1067 found: 179.1066
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Experimental procedures andcharacterization of dienoic acids

@)
O @) OEt
CH,CI
PPh;, reflux
S1 S2 S3

(E)-Ethyl 4-methylpenta-2,4-dienoate(S3

Following a previously reported procedure, eSi8was synthesized as iglt yellow oil, (1.2 g,
70%) R; = 0.40 (95:5, hexanes/EtOASH and™*C NMR are consistent with literature repdrts.

'H NMR (500 MHz, CDC}) U 7J=3160 Hg, dH), 5.86 (d,) = 160 Hz, 1H), 5367 5.32
(m, 2H), 4.21 (qJ) = 7.2 Hz, 2H), 1.88 (dd} = 1.4, 0.8 Hz, 3H), 1.30 (§,= 7.1 Hz, 3H) ppm.
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OEt LiOH OH

S3 5d
(E)-4-Methylpenta-2,4-dienoic acid(5d)

Following a previously reported procedure, a6itlwas synthesized as an -othite solid (71
mg, 90%),Rr = 0.55 (50:50, hexanes/EtOAc, large streai)and™*C NMR are consistent with
literature reports.

'H NMR (500 MHz, CDC¥) U 7J=4%7 Hz,dH), 5.88 (d] = 15.7 Hz, 1H), 5.41s( 1H),
5.40 (s, 1H)1.91 (d,J = 1.0 Hz, 3H) ppm.
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OH  BrPh,p— OH

(0]
S4 5e

(E)-4-(p-Tolyl)penta-2,4-dienoic acid(5€)

To a solution of trans3-(4-methylbenzoyl)acrylic acid(S4 1.0 g, 5.2 mmol) and
methyltriphenylphosphonium bromide (2.8 g, 7.9 mmolj) & °C in THF (70 mL) was added
dropwise a solution of potassiui@rt-butoxide (1.1 g, 10 mmol) in THF (12 mL). Theaction
mixture was allowedo warm gradually tadoom temperaturéor 2.5 hours and turned from
yellow to dark orangeThe mixture was queniked with water at OC, acidified with 10%
aqueous HClo a pHa 3 and extracted>3with EtOAc. The combined organic layers were dried
using NaSO, and concentrated Purification via silica gel chromatography (95:5,
hexanes/EtOAc) vyielded acidbe (299 mg, 31%) as a yellow oil Ry = 0.79 (95:5,
hexanes/EtOAc). This compoumasfound to be unstable at room temperaforeseveral hours
and t was taken directly to the next reaction. Due to the instability, HRMS data was not obtained
and the NMR spectra comi@d moderate solvent impuritieShese impurities were taken into
account when determining the yield5s

'H NMR (400 MHz, CDC}) U 7J=829 Hz,dH), 7.18 (s, 4H),%6 (d, J = 15.8 Hz,1H),
5.64 (s, 1H)5.54 (s 1H), 2.35 (s, 3H) ppm.

Y

“CNMR (100 MHz,CDCY) © 172.4, 148.3, 146.2, 138.0, 1
120.7, 21.3 ppm.
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CO,Me CO,Me
MsCl, Et;N

(e} OMs
S5 S6

Methyl 2-((methylsulfonyl)oxy)cyclopent1-enecarboxylate(S6)

Following a previously reported proceduregsylateS6was synthesized as a brown oil (434 mg,
40% yield).R; = 0.29 {0:30, hexanefEtOAc). 'H and**C NMR are consistent with literature
reports'

'H NMR (500 MHz, CDCH) i3.74 (s, 3H), 3.25 (s, 3H2,80 (tt,J = 8.0, 2.7 Hz, 1H), 2.64 (1,
=7.7,2.6 Hz, 2H).97 Quint, J= 7.8 Hz, 2H) ppm.
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CO,Me CO,Me

OMs /\SHBU3 /
S6 S7

Methyl 2-vinylcyclopent-1-ene 1-carboxylate (S7)

To a solution of LiBr (356 mg, 4.1 mmol) and Pd(BR316 mg, 0.27 mmol) in THEL7 mL)

was added aolution ofmethyl 2((methylsulfonyl)oxy)cyclopeni-enel-carboxylate(S6 600

mg, 2.7 mmol) and vinyltributylstannane (1.6 mL, 5.9 mmial) THF (10 mL) under an
atmosphere of N The solution was heated amicrowavereactorat 90 °C for 24 h, cooled to
room temperature, diluted with GEI, and washed with water. The aqueous layer was back
extracted with CHCI,, and the combined organic layers were veashvith 10% NHOH
solution, water and saturated aqueous NaCl, dried ovgQyaand concentratedPurification

via silica gelchromatography (97:2, hexandigthyl ether)yieldedesterS7 (250 mg, 60%) as a
colorless oil. R= 0.52 00:10,hexane&tOAC). 'H and'*C NMR are consistent with literature
reports”’
'H NMR (400 MHz, CDCk) U 7 .J5 17.6(10.8 Hz, 1H), 5.44 5.38 (m, 2H), 3.74 (s,
3H), 2.72i 2.65(m, 4H), 1.86 (quint) = 7.6 Hz, 2H) ppm.
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S7 59

2-Ethenyl-1-cyclopentenecarboxylicacid (5g)

Following a previously reported procedure, abglwas synthesized aan offwhite solid (38
mg, 83% yield). R= 0.90 89:10:1,hexaneEtOAJACOH). *H and**C NMR are consistent
with literature report$.

'H NMR (400 MHz, CDCk) U124 (b 1H), 7.56 (ddJ = 17.6, 10.8 Hz, 1H),.B7 (dt,Jq =
17.6 Hz,J; = 0.6 Hz, 1H), 5.44 (d] = 10.8 Hz, 1H)dtd (J4 = 9.8, 1.6 J; = 7.8,4H), 1.89 (quint,
J=7.7 Hz, 2H) ppm.
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Experimental procedures and characterization of pentadienyl ups

OH DMAP OAc
6e 6a

Penta-1,4-dien-3-yl acetate(6a)

Following a previously reported procedure, aceGaeas synthesized as alorless liquid, (1.6
g, 64%) R; = 0.44 80:20, hexanes/EtOAc}H and *C NMR are consistent with literature
reports’

'H NMR (400 MHz, CDC}) U 5 . B=317.Q, #0d5d6,0 Hz, 2H), 5.69 (&= 6.0, 1.2 Hz,
1H),5.29 (dtJg = 17.1 Hz,J = 1.1 Hz, 2H), 5.22 (dtly = 10.5 Hz,J; = 1.2 Hz, 2H) 2.09 (s, 3H)

ppm.
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= X Pyridine = X
Cl)]\o/ + /\(\ /\(\
OH DMAP OCO,Me
S8 6e 6b

Methyl penta-1,4-dien-3-yl carbonate (6b)

Following a previously reported procedure, carbor@devas synthesized as a&low liquid,
(202 mg, 36%) Ry = 0.30 (80:20, hexanes/EtOAc)H and *C NMR are consistent with
literature reports.

'H NMR (500 MHz, CDC}) & i 55.829018, 2H), 5.52 (tt) = 6.3, 1.2 Hz, 1H), 5.35 (dfy =
17.2,J = 1.2 Hz, 2H), 5.27 (dtly = 10.5,J = 1.2 Hz, 2H), 3.79 (s, 3H) ppm.
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i ¢ NN BN NN

Ph OH DMAP OBz
S9 6e 6¢c

Cl

Penta1,4-dien-3-yl benzoate 6¢)

Benzoyl chlorideS9 (5.2 mL, 45 mmol), EN (6.3 mL, 45 mmol) andMAP (183 mg, 1.5
mmol) were sequentially added slowly to a precooled solution gbdntadier3-ol (6e 1.5 mL,
15 mmol) in CHCI, (33 mL) atO °C. After stirring for 18 hours at room teeature, the
reactionwas quenched with saturated MH solution, waskd with hexane and extracted with
CH.Cl,. The organic layers were combinettied using Na,SO, and concentratedPurification
via silica gel chromatograph{0:10, hexanes/EtOAc) yielddienzoatese (1.4 g, 48%) as a
colorless liquid. R= 0.18 (90:10, heanes/EtOAc).'H and °C NMR are consistent with
literature reports"

'H NMR (400 MHz, CDC}) 81107 8.08(m, 2H), 7.57 (tJ = 7.4 Hz, 1H), 7.45 (t) = 7.7 Hz,
2H), 6.01i 5.92 (m, 3H), 5.43 5.38(m, 2H), 5.29 (dJ = 9.6 Hz, 2H) ppm.

¥C NMR (100 MHz,CDC}) © 165.6, 135.1 (2C), 133.1,

(2C), 75.6ppm.
HRMS (APPI) calcd. for [GoH120.+H]™: 189.0913, found: 189.09009.
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Penta1,4-dien-3-yl 4-trifluoromethylbenzoate (6d)

To a solution of 1,4entadier3-ol 6e (0.25 mL, 2.6 mmol) in CECI, (26 mL) precooled to
0 °C, were sequentiallyadded4-(trifluoromethyl)benzoyl chloridgS1Q 0.4 mL, 2.6 mmol),
EtsN (1.1 mL, 7.7 mmol) anddMAP (31 mg, 0.25 mmol)After stirring for 18 hours at room
temperature, the reactiowas quenched with saturated M solution, washed with hexane and
extracted with CkKCl,. The organic layers were combined and driggsing NaSO, and
concentrated Purification via silica gel chromatography90:10, hexanes/EtOAc) vyielded
benzoatéd (529 mg, 83%) as a faint yellow liquid; R0.82(80:20, hexanes/EtOAC).

'H NMR (400 MHz, CDGs) U 8J=B.2 Hz( 2H), 7.71 (d] = 8.2 Hz, 2H)6.01i 5.92 (m,
3H), 5.44i 5.38(m, 2H), 5.31 (dJ = 9.6 Hz, 2H) ppm.

3C NMR (100 MHz, CDC}) U 164 . 4, 13 4sr& 45Hz,AYL), 13373 ¥30.5
(2C), 125.5 (gJc.r = 4.0 Hz,2C), 123.7 (gJcr = 272 Hz, 1C), 118.1 (2C), 76.3 ppm.
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F NMR (376.5 MHz, CDCJ) -@3.00(s, 3F) ppm.

HRMS (APPI) calcd. for [C13H1105F3]*: 256.0711, found: 256.0706.
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HBr

B

= X

OH
6e

Br\M

7a

(E)-5-Bromo-1,3-diene (7a)

To a stirred solution of 1;4entadier3-ol (6 0.50 mL, 5.1 mmol) in pentan8.dmL) at 0 °C
was addedHBr (0.5 mL, 9.2 mmol, 48%) dropwise. After stirring for 4 hows room
temperaturethe reaction mixture was diluted with diethyl ether, quenched wisaturated,
agueoussodium bicarbonate solution, extracted with diethyl ether and dried og&ONarhe
solution was concentrated and purifi@d silica gel chromatography (pentane) to gikae(183
mg, 24%) as a colorless liquid The impurities were taken into account when determining the
yield of 7a. Ry = 0.90 (80:20, hexanes/EtOAGhe product is a mture of two diastereomers in

a 10:1 ratio.Only the major,E diastereomer, was fully characterizétf and *C NMR are

consistent with literature reporfs.

'H NMR (400 MHz, CDC})

pentane

1.0 105 100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.0 4.5 4.0 3.5 3.0 2.5 2.0

5.5
Chemical Shift (ppm)
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U i6.263n8 2H), 5.89 (dt)y = 13.6,J, = 7.8 Hz, 1H), 5.30
5.26(m, 1H), 5.17 (ddJ = 9.3, 1.7 Hz, 1H), 4.03 (d,= 8.0 Hz, 2H) ppm.
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(1E)-1-Phenylpental,4-dien-3-ol (6f)

Vinyl magnesium bromidé(7 Min THF, 13 mL, 9.1mmol) was added dropwise to a precooled
solutionof trans-cinnamaldehyd&11(0.95 ml, 7.6 mmol) in THF (161L) at 0°C. The reaction
mixture was allowed to warm to room temperature and stirred4 ftwours before it was
guenched withsaturated NECI soluion and extracted with ethyl acetate. The organic layers
were combineddriedusing MgSQ, and filtered.The solution wasoncentrated anplurified via
silica gel chromatography (80:20, hexd&#®Ac) which yieldedalcohol6f (938 mg, 86%) as a
yellow oil. R; = 0.26 80:20, hexanefEtOAc). *H and *C NMR are consistent with literature
reports’"
'H NMR (400 MHz, CDC}) Ui 7.417 7.39 fm, 2H), 7.3 1 7.30(m, 2H), 7.25 (t, J = 7.0 Hz,
1H),6.62 (d,J = 16.0 Hz, 1H), 6.24 (dd}= 16.0, 6.4 Hz, 1H), 5.98 (ddd= 16.8, 10.5, 5.9 Hz,
1H),5.35 (dt,Jg = 17.5,J; = 1.4 Hz, 1H), 5.21 (dt}y = 10.3,J;= 1.1 Hz, 1H)4.82 (t,J= 6.4 Hz,
1H), 1.75 (bs, 1Hppm.

¥C NMR (100 MHz, CDC}) 189.3, 136.7130.9,130.4, 128.7 (€), 127.9, 126.7 (2C), 115.6,
73.9 ppm.
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(E)-1-Phenylpenta1,4-dien-3-yl acetate(69)

Acetic anhydride(0.45mL, 4.3 mmol) was added dropwisea solution oDMAP (0.95¢g, 0.7
mmol) and(E)-1-phenylpental,4-dien-3-ol (6f, 0.55 g, 3.5 mmol) in CkCl, (7.1 mL) at0 °C.
The reaction mixture was allowed to warm to room temperature and stirrad haursbefore it
was concentrated under reduced pressure pmdfied via silica gel chromatography (97:3,
hexanedZtOAc) to yield acetate6g (168 mg, 53%) as a yellow oilR; = 0.56 Q7:3,
hexanefEtOAC). *H and®*C NMR are consistent with literature repdfts

'H NMR (400 MHz, CDCY) U 2. 731 (m, 3H), 719§ 7.15 (m, 2H), 6.56 (d,J = 16.0 Hz,

1H), 6.5 6.12 (m, 1H), 6.10 (dd,) = 16.0, 6.8 Hz, 1H), B9 i 5.74 (m, 1H),5.30i 5.26 (m,
1H), 5.20i 5.17(m, 1H), 2.03 (s, 3H) ppm.
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Methyl cyclohexal,3-diene-1-carboxylate (S13

Following a previously reported procedure, eS&8‘ was synthesized asamlorlessoil, (350

mg, 30%).R; = 0.38 (75:25, hexanes/EtOACH and**C NMR are consistent with literature
reports. This compound was prone to air oxidation to methyl benzoate so it was moved forward
synthetically prior to complete removal thie solvent.

'H NMR (400 MHz, CDC}) 007 5.96 (m, 1H), 60 (dt, Jy = 8.6, J; = 4.3 Hz, 1H), @1
(ddt,Jg = 9.5, 5.5} = 1.8 Hz, 1H), 1 (s, 3H), 2.48 2.37 (m, 2H), 2.29 2.21 (m, 2H) ppm.
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1,3-Cyclohexadienel-methanol (S14

DIBAL -H in toluene (1.2 M, 4 mL, 5.0 mmol) was added to est813(350 mg, 2.5 mmol) in

THF (10 mL) at1 78 °C. The reaction waallowed towarm to room temperaturend stirred
overnight The reaction mixture was filteratirough Celit&, acidified with10% aqueousiCl,
extracted withdiethyl ether, and driedsingN&SO,. The solution was concentrated and purified
via silica gel chromatography (80:20, hexanes/EtOAc) to di¥d (ng, 72%) of alcoholS14 Ry

= 0.19 (80:20, hexanes/EtOAGH and*C NMR are consistent with literature repdftdhis
compound was prone to air oxidation to benzyl alcohol so it was moved forward synthetically
prior to complete removal of solverthe impurities were taken into @unt when determining

the yield ofS14

'H NMR (400 MHz, CDC}) 041 5.879m, 2H), 5.77 (dt)s = 9.0,J, = 4.0 Hz, 1H), 4.11 (s,
2H), 3.4 (s, ®1), 2.261 2.13(m, 4H) ppm.
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Cyclohexa1,3-dien-1-ylmethyl acetate(7¢)

To a solution of alcohdb14(274 mg, 2.5 mmol) in C¥Cl, (25 mL)was added acetic anhydride
(0.25mL, 2.5 mmol) and DMAP (61 mg, 0.5 mmol) at O °C. After stirring for 18 hours at room
temperature, the reaction was diluted withi,Cl, and washed withwater. The aqueous layer
was back extracted with GBI,, and the combined organic layaveredried using Na,SO, and
concentrated to giveacetate7e (171 mg, 45%) as a yellow liquid.{R= 0.65 (90:10,
hexanes/EtOAc)Due to the instability, HRMS data was not obtained.

'H NMR (400 MHz, CDC}) 582i 5.89 (m, 2H)5.81i 5.77m, 1H), 4.55 (s, 2H), 257 2.10
(m, 4H), 2.09 (s, 3H) ppm.

¥C NMR (100 MHz,CDCl;) 171.1, 132.8, 126.6, 123.9,22, 67.7 23.6, 22.6, 21.1 ppm.
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(2-Vinylcyclopent-1-en-1-yl)methanol (S15

DIBAL-H in toluene (1.2 M, 1.0 mL, 1.2 mmol) was added to eS#{88 mg, 0.58 mmol) in
THF (5.8 mL) ati 78 °C. The reaction was warmed to room temperature. After stirring for 4
hours the reaction mixture was quencHiest with Na,SO,-10H,0O until bubbling ceased and
then with saturate®lH,Cl solution extracted withdiethyl ether, and driedising Na,SQ,. The
solution was concentrated and purifiei silica gel chromatography (80:20, pentéddiethyl
ether) to givealcoholS15(53 mg, 75%)s a yellow o0ilRs = 0.31 80:20,hexaned=tOAC).

'H NMR (500 MHz, CDC}) & 6 .J% 07.2(160.d Hz, 1H), 5.14 5.10(m, 2H), 4.31 (s,
2H), 256 (t, J = 74 Hz, 2H), 2.52 (t,J = 7.6Hz, 2H), 1.87 (quint,J = 7.5 Hz, 2H) ppm.

3C NMR (125 MHz, CDChL) i 134187.5, 13@®, 115.0, 588, 352, 328, 215 ppm.

HRMS (ESI) calcd. for{CgH1,0+H]": 125.1901, found: 125.0966.
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DMAP

s15 // 7d //
(2-Vinylcyclopent-1-en-1-yl)methyl acetate(7d)

To a solution of alcohoB15 (20 mg, 0.16 mmol) and triethylamine (45uL, 0.32 mmol) in
CH.Cl, (1.6 mL) was added acetic anhydride (19 pL, 0.19 mmol) and DMAP (2.0 mg, 0.016
mmol) at 0°C. After stirring for an hour at room temperature, thactien was diluted with
diethyl ether andvashed withwater. The aqueous layer was back extracted evéthyl ether,

and the combined organic layers driesingNa,SO, and concentratedPurification via silica gel
chromatography (95:5, pentddethyl ether)yieldedacetaterd (15 mg, 56%) as gellow oil. R

= 0.76 80:20,hexane&tOAC).

'H NMR (500 MHz, CDC}) U 6 .JZ 16.8,(18.dHz, 1H), 7 (d, J = 16.7Hz, 1H), 516
(d, 11.0 Hz,1H), 4.76 (s, 2H), B5i 2.50 (m, 4H), 2.06 (s, 3H), 1.88 (int, J = 7.6 Hz, 2H)
ppm.

¥C NMR (125 MHz, CDCl) ua 171. 2, 139. 8, 135. 3, 130. 0,
ppm.

HRMS (ESI) calcd. for [GoH140,+H]": 167.2273, found: 167.1072.
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Experimental procedures forsingle componentdecarboxylative coupling
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(6E/Z,8E)-Methyl 6-allylideneundeca8,10-dienoate(10)

To a microwave vial was addeiiene9 (40 mg, 0.14 mmof} and water (2.7 pL, 0.15 mmai
CH.Cl, (2 mL). Tetrakis(triphenylphosphine) palladium (g, 0.014 mmol) was added and
the vial was sealed and purged with Whe mixture was aright orange color. After 24 hours at
room temperature, the mixture was a turbid yellow coloe Tdaction was exentrated and
purified via silica gel chromatography (87 hexane&tOAc) to yield tetraen&0 (22 mg, 76%)
as a yellow oil. Scalep beyond 100 mg resulted in decreased yields; however, @iletvials
were run simultaneously and purified togetheryiledd remained around 70%; = 0.90 Q0:10,
hexanefEtOAC). Spectral data matched those previously repdfted.

E Diastereomer:

'H NMR (400 MHz, CDC}) 61717 6.52 (m, 2H), 6L1 (t, J = 11.6 Hz, 1H), 5.87 (dJ = 11.0
Hz, 1H), 5.44 (g, = 8.2 Hz, 1H), 5.23 (dd] = 16.9, 1.9 Hz, 1H), 5.13 (ddd,= 16.5, 5.8, 2.1
Hz, 2H), 5.02 (dddJ = 10.0, 6.1, 2.0 Hz, 1H), 3.67 (s, 3H), 2.93Jd 7.7 Hz, 2H), 2.32 (td}
= 7.5,J4= 3.3 Hz, 2H), 2.18 () = 7.8 Hz, 2H), 1.74 1.61 (m, 2H), 1.47 1.40 (m, 2H) ppm.

Z Diastereomer:

'H NMR (400 MHz, CDC}) & 1 6.50718, 2H), 6.8 (t, J = 11.15Hz, 1H), 5.87 (dJ = 10.9
Hz, 1H), 5.34 (g = 7.5 Hz, 1H), 5.23 (dd] = 1.4, 16.9 Hz, 1H), 5.165.08 (m,2H), 5.02 (m,
1H), 3.67 (s, 3H), 3.06 (dl = 6.9 Hz,2H), 2.32 (m, 2H), 2.06 (i = 7.4 Hz, 2H), 1.65 1.60
(m, 2H), 1.47 1.40 (m, 2H) ppm.
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(6E)-4-Ethylnona-1,3,6,8tetraene (12)

Dienoatel1 (40 mg, 0.17 mmol)y was added to a small vial with GEl, (2 mL) after which
tetrakis(triphenylphosphine) palladium (19.7 mg, 0.017 mmol) was added. The vial was sealed
and purged with Bl When initially prepared, the solution waslak orange color, but after 24
hours, it was a light yellow color. At this time, the reaction was concentrated and purified via
silica gel chromatography (hexanes) to yield ethyl tetrd@nelhe yield was inconsistent due to

the extreme volatility oftte product which made removing solvent difficllt.

Diastereomer A:

'H NMR (500 MHz, CDC}) U 7J=185 Hg,dH), 6.68 (ddd,= 10.3, 11.3, 16.8 Hz, 1H),
5.89 (dddJ = 5.8, 10.3, 16.6 Hz, 2H), 5.845.78 (m, 1H), 5.59 (dd] = 1.1, 16.6 Hz, 1H), 5.47
(dd,J =1.1, 10.3 Hz, 1H), 5.37 5.31 (m, 2H), 5.27 5.23 (m, 2H), 2.46 (¢) = 7.4 Hz, 2H),
1.06 (t,J = 7.4 Hz, 3H) ppm.
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Diastereomer B:

'H NMR (500 MHz, CDC}) U i 7.223, 1H), 6.38 (d] = 11.5 Hz, 1H), 5.89 (ddd,= 5.8,
10.3, 16.6 Hz, 2H), 5.8% 5.78 (m, 1H), 5.40 (dd] = 1.7, 17.1 Hz, 1H), 5.37 5.31 (m, 3H),
5.27i 5.23 (m, 2H), 2.38 (g = 7.4 Hz, 2H), 1.09 () = 7.5 Hz, 3H) ppm.

2, =
0 N |

13 8a

(6E,8E)-Decal,3,6,8tetraene (8a)

To a microwave viaWwith diemoate13 (11 mg, 0.063 mmol) and water (1.25 pL, 0.07 mmol) in
CDCl; (1.5 mL)was addedetrakis(triphenylphosphine) palladium (7.3 mg, 0.0063 mmol) and
the vial was sealed and purged with. Nhe mixture was stirred at roomniperature for 24
hours and then transferred to a vial contairdilgethylterphthalat€2.6 mg, internal standard).
Quantitative'H NMR analysis ofthis mixture shows the formation of tetraeBee (5%, using
Equationl) in addition to the rearranged esgfk The spectral data fq6E,8E)-decal,3,6,8
tetraene8ais provided below for the two component reaction.

area under the curve(sample) / area under the curves, weight;s) added
# of protons MW(s) 1
"H-NMR 100 (1)

# of protons
Theoretical mmols

Yield

[See compoundh/8i/8) for an example using Equation 1.]
Experimental procedures fortwo componentdecarboxylative oupling

General Procedure A microwave vialwith dienoic acid5 (1.0 equiv), pentadienyl substrate
(1.2 equiv) and water (1.1 aqv) in CDCl; (0.1 M) was capped with a septuandpurged with
N». Tris(dibenzylideneacetone)dipalladi(@ychloroform adduct(5 mol %) and PPk (20%)
were dissolved inCDCl; (0.1 mL) and added tdahe mixture The mixture was left at room
temperature under a balloon of for 48 hours The solution was concentrated and purified via
silica gel chromatographysing pentane
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(6E,8E)-Decal,3,6,8tetraene(8a)

Following thegeneralprocedure tetraeneBa was synthesizedas a coldess solution in CDGI
(40% H NMR vield). R; (mixture of diastereomers) 0.78 (hexanes)Yhe product is anixture
of two diastereomers in 20:1 ratio. Only the major, alt diastereomemvas fully characterized.

'H NMR (500 MHz, CDC}) 683 (dddd J = 16.9, 11.2, 10.2, 1.1 Hz, 1H3,07 i 5.99 (m,
3H), 5.647 5.5 (m, 1H), 5.7 550 (m, 1H), 5.4 1 5.42(m, 1H),5.23(dd, J = 16.8 2.0 Hz,
1H), 5.12 (dJ = 10.2Hz, 1H), 3.07 (tJ = 7.5 Hz, G4, minor isomey), 2.95 (t,J = 7.1 Hz, H),
1.73 (d,J=60Hz, 3H)ppm

¥C NMR (125 MHz, CDCk) 182.1, 134, 131.1129.9, 129.8, 129.127.8 1177, 30.8 18.2
ppm

GC-LR-MS (EI 70eV) m/z (%) calcd. for GH14: 134, found134.

Attempts to obtain HRMS data using ESI and API were unsuccessful.
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5-Methyldeca-1,3,6,8tetraene (8b)

r18

F17

1.6

F1.5

r1.4

r1.3

F1.2

0.9

r0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

r-0.1

| OH | NG | NG
+ AcO > | + |
| 5a 7b 8b/8c (~6:1)

Following the general procedure, tetra@fewas synthesizeds a colorless oil (3.4 mg, 8%

NMR vyield). Ry = 0.63 (hexanes)lhe product is a mixture of two isome3b/8cin a6:1 ratio.

Only the majoisomer8b was fully characterized.

'H NMR (400 MHz, CDC}) U 681, 6.58 (m, 1H), 6. i 5.9 (m, 3H),5.68i 5.55(m, 1H),

5.49 (dd,J = 14.3, 6.3 Hz, 1H), 5.27 (@,= 10 Hz, 1H), 5.19 (dd] = 16.8, 1.9 Hz, 1H), 30 (td,

Ja=9.9,% = 2.0Hz, 1H), 3.35 (d, Jy = 16.0, Jy = 6.8 1H), 2.91 (t,J = 6.7 Hz, G, minor

isomer8c), 1.73 (d, J= 6.6 Hz, 3H), 1.08 (d] = 6.8 Hz, 3H) ppm.

3C NMR (100 MHz,CDCl) i 136.3, 135.4, 132.

21.0,18.2 ppm.
GC-LR-MS (El 70eV) m/z (%) calcd. for GHi6: 148, found: 148.

Attempts to obtain HRMS data using ESI and APl were unsuccessful.
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Ph
N N

| OH | | Ph
Ph
= X +
| U ——— |
5a 6f 8d/8e (~2:1)

(Deca-1,3,6,8tetraen-5-yl)benzene(8d)

Following the general procedure, tetrad@tkewas synthesizedas a colorless oil, (6.3 mg, 17%
isolated yield) Rs = 0.37 (hexanes)he product is a mixture of two isomed/8ein a 2:1 ratio.
Only the majoisomer8d was fully characterized.

'H NMR (400 MHz, CDC}) & 71. 7438 (m, 1H), 7.35 7.27 (m, 2H), 7.25 7.15 (m, 2H),
6.73 (dt,Jg = 16.9,J, = 10.6 Hz, 1H), 6.12 6.04 (m, 3H), 541 5.49 (m, 3H), 5.27 (dd,J =
16.9, 9.2 Hz, 1H), 5.17 (dd,= 10.4, 1.9 Hz, 1H), 4.54 (dd,= 9.9, 6.5 Hz1H, CH benzylic
major isomei8d), 3.05 (t,J = 7.2 Hz, H, CH, minor isomei8¢), 1.74 (d,J = 6.1 Hz, 3H major
isome 8d) 1.73 (d,J = 6.1 Hz, 3HCHz minor isomerBe) ppm.

13C NMR (100 MHz, CDCL) & 133.2, 132.7, 132.0, 131.3, 131.0, 129.2, 128.8, 128.7, 128.6
(2C), 127.7 (2C), 126.5, 118.7, 46.2, 18.2 ppm.

GC-LR-MS (EI 70eV) m/z (%) calcd. for GHig: 210, found: 210.

Attempts to obtain HRMS data using ESI and APl were unsuccessful.
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ST

3-Methylene6-((1E,3E)-penta-1,3-dien-1-yl)cyclohex1-ene @f)

Following the general procedure, tetra@hevassynthesizeds a ight yellow oil, (3.5 mg, 16%
isolated yield. Rf = 0.96 (90:10, hexanes/EtOAC).

'H NMR (400 MHz, CDCY) 0 6 J410.0,2.a Hz, 1H), 6.065.99(m, 2H), 5.69 (dd, =
9.7, 3.7 Hz, 1H), 5.65 5.60(m, 1H), 5.55( 5.49(m, 1H), 480 (s, 1H), 4.77 (s, H), 2.94i 2.88
(m, 1H), 2447 2.35(m, 1H), 2.34i 2.25(m, 1H), 1.87 (ddt} = 12.6,J¢4= 7.5,Js = 4.5 Hz, 1H),
1.74 (d,J = 6.5 Hz, ), 1.56i 1.47(m, 1H) ppm.

%C NMR (125 MHz, CDC}) 4 143.0, 134.3, 132.7, 131.

29.5, 28.8, 18.3 ppm.

HRMS (APPI) calcd. for €1H:4*: 160.1246, found: 160.1245.
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1-(Hexa2,4-dien-1-yl)-2-vinylcyclopent-1-ene(8g)

Following the general procedure, tetradgewas synthesizedas a colorlessil, (2.0 mg, 18%
isolated yieldl. Rf = 0.96 (90:10, hexanes/EtOAQd)he product is a mixture of two diastereomers
in a 2:1 ratio. Only the majaliastereomewas fully characterized.

'H NMR (500 MHz, CDCY) 87 (d8l, J = 16.8, 11.0 Hz1H), 6.06i 5.95 (m, 2H), 5.63 5.55
(m, 1H), 5.53 5.45 (m, 1H), 5.09 5.02 (m, 2H), 2.96 (d] = 6.9 Hz, 2H), 2.50 2.47 (m, 2H),
2.42i 2.39 (m, 2H), 1.85 1.79 (m, 2H), 1.72 (d] = 6.5 Hz, 3H) ppm.

C NMR (125 MHz, CDC}) 4 140. 7, 13130.%128.711®17, #13.3, 37311 . O,
32.6, 31.8, 21.5, 18.2 ppm.

HRMS (APPI) calcd. fofCiaHig+H]™: 175.1487 found:175.1480
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0]

OH =
| + M |N
| O r
5b 6e 8h/8i/8j (1:2:1)

Nona1,3,6,8tetraene,8h/8i/8j

Following the general procedure, tetra®B88/8i/8] were synthesizeds a colorless solution in
CDCl; (14% 'H NMR yield). R = 0.73 (hexanes).

Mixture of three inseparable diastereomdtf=( E/Z, Z/Z)

'H NMR (400 MHz, CDC}) i 61. 6758 (m, 1H),6.381 6.27 (m, 1H),6.131 6.00 (m, 2H),
5.70 (dq Jg = 15.3 Hz,J;, = 6.4 Hz, 1H),5507 5.40 (m, 1H), 5.23 (ddJ = 16.9, 1.6 Hz 1H),
5.157 5.1 (m, 2H), 4.99 (dd] = 10.0, 3.3 Hz, 1H), 3.09 (§, = 7.6 Hz, 0.53HliastereomeBh),
2.99 (t,J = 7.1 Hz, 0.99HliastereomeBi), 2.99 (t,J = 6.7 Hz, 0.60HliastereomeB)) ppm.

%C NMR (100 MHz,CDCl) i 137 .0, 132.5, 198m2.63130.21R%28 1, 13
129.8, 129.3, 117.8, 115.7, 115.6, 35.4, 30.7, 26.6 ppm.

GC-LR-MS (EI 70eV) m/z (%) calcd. for gHi: 120, found: 120.

Attempts to obtain HRMS data using ESI and APl were unsuccessful.

"H-NMR Yield

0\ o— IS added= 2.75mg, mmols of starting material = 0.20408
—9 ::: ;\o Yield = < {[(0.79 +1.23 +O.93)/2]/(4432/6)}*(2.75/194.18)) *100 = 14.2%
. 0.20408 mmol
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COSY for 8h/8i/8j
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((1E,3E,6E)-Nona-1,3,6,8tetraen-1-yl)benzene(8k)

Ph

Following the general procedure, tetradiewas synthesizedas a yellow oil (8.2 mg, 24%
isolated yield. R = 0.62 (hexanes).

'H NMR (400 MHz, CDC}) Ui 7.377 7.35(m, 2H), 7.29 (dt]Js = 8.6 Hz, J, = 6.8 Hz, 2H), 7.19
(tt, J= 6.4, 1.2 Hz, 1H), 6.75 (dd,J = 15.6, 10.5 Hz, 1H), 6.64 @tJy = 16.9,1.0 Hz,J; = 10.6
Hz, 1H), 6.45 (d,J = 120 Hz, 1H),6.23 (dd, Jg = 14.0, 10.4 Hz,J; = 1.7,1H), 6.09 (t,J = 11 Hz,
1H), 5.80 (dtJg = 15.0 Hz,J = 6.6 Hz1H), 5.49 (dt,Jy = 10.7 Hz,J; = 7.9 Hz, 1H)5.23 (dd,J =
16.9, 1.6Hz, 1H), 5.14 (d, Js = 10.4 J, = 1.9Hz, 1H), 3.04 (tJ = 7.1 Hz, 2H) ppm.

3C NMR (100 MHz,CDClL) 4 137.6, 132.7, 132.0, 131.3, 13
(2C), 127.3, 126.2 (2C), 117.9, 31.1 ppm.

HRMS (APPI) calcd. for [GsH1e+ H]™: 197.1330, found: 197.1323.
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