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1) General Information

Commercial reagents were purified prior to use following the guidelines of Perrin and
Armarego.! Ir[dF(CF;)ppy],(dtbbpy)PF, and Ir[dF(Me)ppyl,(dtbbpy)PF, were prepared
according to the literature procedures.” All solvents were purified according to the method of
Grubbs.” Non-aqueous reagents were transferred under nitrogen or argon via syringe or cannula.
Organic solutions were concentrated under reduced pressure on a Biichi rotary evaporator using
a water bath. Chromatographic purification of products was accomplished using forced-flow
chromatography on ICN 60 32-64 mesh silica gel 63 or Davisil Grade 643 silica gel according to
the method of Still." Thin-layer chromatography (TLC) was performed on Silicycle 0.25 mm
silica gel F-254 plates. Visualization of the developed chromatogram was performed by
fluorescence quenching or KMnO, stain. 'H NMR spectra were recorded on a Bruker
UltraShield Plus 500 MHz unless otherwise noted and are internally referenced to residual protio
CDCl, signals (7.27 ppm). Data for '"H NMR are reported as follows: chemical shift (8 ppm),
integration, multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, dd =
doublet of doublets, dt = doublet of triplets, br = broad), coupling constant (Hz), and assignment.
"C NMR spectra were recorded on a Bruker UltraShield Plus 500 MHz and data are reported in
terms of chemical shift relative to CDCI; (77.0 ppm). IR spectra were recorded on a Perkin
Elmer Spectrum 100 FTIR spectrometer and are reported in wavenumbers (cm™). High

Resolution Mass Spectra were obtained from the Princeton University Mass Spectral Facility.

2) Cyclic Voltammetry of Tetrahydrofuran-2-carboxylic acid

Cyclic voltammetry was performed using a CH Instruments Electrochemical Workstation model
CHI600E with a scan rate of 0.5 V/s, 4 sweep segments, a sample interval of 0.001 V, and a
sensitivity of 0.001 A/V.

Tetrahydrofuran-2-carboxylic acid (23 mg, 0.2 mmol) and NBu,PF, (774 mg, 2 mmol) were
dissolved in MeCN (20 mL) and CsOH (50 wt% in H,O, 35 uL, 0.2 mmol) was added. The
solution was degassed by sparging with N, for 15 minutes before the electrochemical

measurement. An irreversible oxidation peak was observed at +1.08 V vs. SCE.
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3) Preparation of Vinyl Halides

The following vinyl halides were prepared according to literature procedures: (E)-(3-
iodoallyl)benzene,’ (E)-1-iodo-3,  3-dimethylbut-1-ene,’ (E)-(((4-iodobut-3-en-1-
yl)oxy)methyl)benzene,”  (E)-5-chloro-1-iodopent-1-ene,*  (Z)-1-iodo-hept-1-ene,”  (E)-(2-
iodovinyl)cyclohexane,'" 1-bromocyclohept-1-ene,' and (E)-1-bromooct-1-ene."> The following
vinyl halides are commercially available: (E)-1-iodooct-1-ene, 1-bromo-2-methylprop-1-ene, and

(2-bromoallyl)trimethylsilane.

e~

(E)-2-(2-Iodoallyl)isoindoline-1, 3-dione

In a glovebox zirconocene chloride hydride (2.90 g, 11 mmol, 1.10 equiv.) was added to 2-
(prop-2-yn-1-yl)isoindoline-1,3-dione (1.85 g, 10 mmol, prepared according to a literature
procedure).” After removal from glovebox dry THF (20 mL, 0.25 M) was added through a

septum and the reaction stirred for 2 hours at room temperature. The solution was then cooled to
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0°Cand I, (190 g, 15 mmol, 1.50 equiv.) was added against a positive pressure of N,. The
solution was allowed to warm to room temperature over 1 hour. The reaction was quenched with
saturated Na,SO; (5 mL), diluted with EtOAc, and filtered through celite. The filtrate was
washed with brine, dried (MgSO,), filtered, and concentrated. The crude product was purified
by flash column chromatography (10-30% EtOAc/hexanes) to yield the product (1.4 g, 46%) as a
white solid. IR (film) v, 1765, 1710, 1429, 1395, 1305, 1206, 1036, 929, 716 cm™'; 'H NMR
(500 MHz, CDCl,) & 4.24 (2H, dt, J = 6.6, 1.3, CH=CHCH,), 6.50 (1H, dt, J = 14.5, 1.3,
ICH=CH), 6.61 (1H, dtd, J = 14.1, 6.4, 1.3, ICH=CH), 7.74 (2H, ddd, J = 5.6, 3.0, 1.2, ArH),
7.87 (2H, ddd, J = 5.5, 3.1, 1.2, ArH); "C NMR (126 MHz, CDCl,) & 414, 81.1, 123.5, 1319,
134.2, 138.6, 167.6; HRMS (ESI-TOF) m/z calcd. for C,;H,,INO, ([M+H]") 313.9673, found
313.96609.

4) Preparation of Carboxylic Acids

(R)-2-(benxyloxy)-2-((R)-2, 2-dimethyl-1, 3-dioxolan-4-yl)acetic acid was prepared according to
a literature procedure."  The following carboxylic acids are commercially available:
tetrahydrofuran-2-carboxylic acid, tetrahydropyran-2-carboxylic acid, (3aS4S,6R,6aR)-6-
methoxy-2,2-dimethyltetrahydrofuro[34-d][1,3]dioxole-4-carboxylic acid, 2-
(benzyloxy)propanoic acid, 2-(benzyloxy)acetic acid, N-Boc-proline, N-Me-Boc-leucine, N-Boc-
phenylalanine, N-Boc-tryptophan, phenylacetic acid, cyclohexanecarboxylic acid, 5-

phenylvaleric acid, 4-methoxyphenylacetic acid, and 3-chlorophenylacetic acid.

O_ _COH

4
(cis)-4-Methyltetrahydro-2H-pyran-2-carboxylic acid (35)

To a solution of 4-methyl-3, 6-dihydro-2H-pyran-2-carboxylic acid (0.45 g, 3.17 mmol, prepared

according to a literature procedure)” in EtOAc (15.8 mL, 0.2 M) was added palladium on carbon

(0.168 g, 10 wt%). The atmosphere was replaced with hydrogen and the reaction stirred

overnight. Filtration of the reaction mixture through celite and concentration provided the

product (0.44 g, 97%, 4.8:1 dr). The inseparable diastereomers were characterized as a mixture
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IR (film) v, 2954, 2927, 1732, 1458, 1258, 1174, 1102, 1043, 885 cm™’; '"H NMR (500 MHz,
CDCL,) 8 1.01 3H,d, J=6.5),105 (0.6 H,d, J = 6.8), 1.14-1.39 (2.4 H, m), 1.56-1.65 (1.2 H,
m), 1.65-1.80 (1.4 H, m), 1.88 (02 H,dq, J = 7.3,3.7), 1.97-2.06 (0.2 H, m), 2.11 (1H, ddt, J =
133,4.0,2.3),3.54 (1H, ddd, J = 12.4, 11.5,2.3), 3.82-3.89 (0.4 H, m,), 3.97 (1H, dd, J = 12.0,
2.5), 4.15 (1H, ddd, J = 11.6, 4.7, 1.5), 438 (02 H, dd, J = 64, 4.7); °C NMR (126 MHz,
CDCL,) & 19.7, 21.9, 25.6, 30.0, 32.3, 33.6, 342, 36.7, 640, 68.1, 71.7, 75.3, 173.4; HRMS
(ESI-TOF) m/z caled. for C,H,,0 (IM+H]*) 145.08592, found 145.08606.

(trans)-4-Methyltetrahydro-2H-pyran-2-carboxylic acid (36)

In order to selectively access the trans isomer a literature procedure was followed starting from
methyl-4-methyl-3,6-dihydro-2H-pyran-2-carboxylate (0.80 g, 5.12 mmol)."” The product was
purified by flash column chromatography (20% EtOAc/hexanes) to afford trans-methyl-4-
methyltetrahydro-2H-pyran-2-carboxylate (0.50 g, 3.16 mmol, 62%, 20:1 dr). The methyl ester
was hydrolyzed using LiOH (0.098 g, 1.3 equiv., 4.11 mmol) in 1:1 THF:H,O (31 mL, 0.1 M).
After stirring 1 hour the pH was adjusted to 3 and 30 mL saturated NH,Cl solution was added.
The solution was extracted with CH,Cl, (3x30 mL), dried (Na,SO,), filtered and concentrated.

The carboxylic acid was used without further purification.

5) General Decarboxylative Vinylation Procedure

General procedure for the decarboxylative vinylation of a-oxy and a-amino acids:

To an oven dried 8 mL vial equipped with a stir bar was added Ir[dF(Me)ppy],(dtbbpy)PF, (5.1
mg, 5.0 umol, 0.01 equiv.), the carboxylic acid (if solid, 0.80 mmol, 1.6 equiv.), and the vinyl
halide (if solid, 0.50 mmol, 1.0 equiv.). The vial was sealed and evacuated then backfilled with
nitrogen three times. DMSO (4.0 mL) was added to the vial, followed by the carboxylic acid (if
liquid, 0.80 mmol, 1.6 equiv.), 1,8-diazabicycloundec-7-ene (DBU) (0.12 mL, 0.80 mmol, 1.6
equiv.), and the vinyl halide (if liquid, 0.50 mmol, 1.0 equiv.). NiCl,-glyme (2.2 mg, 10 pmol,
0.02 equiv.) and dtbbpy (2.7 mg, 10 umol, 0.02 equiv.) were added as a 0.01 M solution in
DMSO (1.0 mL). The reaction mixture was degassed by sparging with N, while stirring for 15
min before sealing the vial with Parafilm. The reaction was stirred and irradiated with a 34 W

blue LED lamp until complete consumption of the vinyl halide. The reaction was diluted with
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water (15 mL) and brine (5 mL) and the product extracted into Et,O (3 x 20 mL). The combined
organic extracts were combined and washed with water (2 x 15 mL), brine (10 mL), dried
(MgSO0,), and concentrated in vacuo. Purification by flash column chromatography yielded the

vinylation product.

6) Experimental Data for Vinylation Products

(E)-2-(2-Cyclohexylvinyl)tetrahydrofuran (13)

Prepared following the general procedure outlined above using (E)-(2-iodovinyl)cyclohexane
(118 mg, 0.50 mmol, 1.0 equiv.), tetrahydrofuran-2-carboxylic acid (99 mg, 0.85 mmol, 1.70
equiv.), Ir[dF(Me)ppyl,(dtbbpy)PF, (5.1 mg, 5.0 umol, 0.01 equiv.), NiCl,-glyme (2.2 mg, 10
pmol, 0.02 equiv.), dtbbpy (2.7 mg, 10 pmol, 0.02 equiv.), DBU (129 mg, 0.85 mmol, 1.70
equiv.), and DMSO (5.0 mL). After 18 h, the reaction mixture was subjected to the workup
protocol outlined in the general procedure. Purification by flash column chromatography (5%
Et,O/pentane) provided the title compound (81 mg, 0.45 mmol, 90%) as a colorless oil. IR (film)
Ve 2970, 2923, 2851, 1449, 1056, 967 cm™; '"H NMR (500 MHz, CDCIl,) 6 1.03-1.11 (2H, m,
CyCH,), 1.16 (1H, tt, J = 125, 3.1, CyCH,), 1.22-1.30 (2H, m, CyCH,), 1.54-1.66 (2H, m,
OCH,(CH,), + CyCH,), 1.70-1.74 (4H, m, CyCH,), 1.84-2.05 (4H, m, OCH,(CH,), +
OCHCH=CHCH), 3.76 (1H, td,J = 8.0, 6.0, 0CH,),3.90 (1H,td,J=7.9,6.5, OCH,), 4.21 (1H,
app. q, J = 7.2, OCHCH=CH), 540 (1H, dd, J = 15.5, 7.2, OCHCH=CH), 5.63 (1H, dd, J =
15.5, 6.6, OCHCH=CH); “"C NMR (126 MHz, CDCL,) 6 26.0,26.0,26.2,32.3,32.7,32.8,40.3,
67.9, 80.2, 128.0, 138.7; HRMS (ESI-TOF) m/z calcd. for C,,H,,0 ([M+H]") 181.1587, found
181.1587.

B

Me
Me

(E)-2-(3, 3-dimethylbut-1-en-1-yl)tetrahydrofuran (14)
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Prepared following the general procedure outlined above using (E)-1-iodo-3, 3-dimethyl-but-1-
ene (105 mg, 0.50 mmol, 1.0 equiv.), tetrahydrofuran-2-carboxylic acid (99 mg, 0.85 mmol, 1.70
equiv.), Ir[dF(Me)ppyl,(dtbbpy)PF, (5.1 mg, 5.0 umol, 0.01 equiv.), NiCl,-glyme (2.2 mg, 10
pmol, 0.02 equiv.), dtbbpy (2.7 mg, 10 pmol, 0.02 equiv.), DBU (129 mg, 0.85 mmol, 1.70
equiv.), and DMSO (5.0 mL). After 18 h, the reaction mixture was subjected to the workup
protocol outlined in the general procedure. Purification by flash column chromatography (5%
Et,O/pentane) provided the title compound (60 mg, 0.39 mmol, 78%) as a colorless oil. IR (film)
Vi 2957, 2905, 2866, 1461, 1362, 1056, 970 cm™; 'H NMR (500 MHz, CDCIl;) 6 1.02 (9H, s,
C(CH;);), 1.55-1.62 (1H, m, OCH,CH,),), 192 (2H, m, OCH,(CH,),), 2.02 (IH, m,
OCH,(CH,),),3.77 (1H, td,J =8.0,6.2,0CH,), 391 (1H, td,J = 8.0, 6.2, 0CH,), 4.21 (1H, app.
q,J = 7.3, OCHCH=CH), 5.36 (1H, dd, J = 154, 7.3, OCHCH=CH), 5.70 (1H, d, J = 154,
OCHCH=CH); "C NMR (126 MHz, CDCL;) 8 26.0, 29.5, 32.4, 32.8, 67.9, 80.4, 125.3, 143.8;
HRMS (ESI-TOF) m/z calcd. for C,;H,,0 ([M+H]") 155.1430, found 155.1434.

O

0

(E)-2-(3-phenylprop-1-en-1-yl)tetrahydrofuran (15)

Prepared following the general procedure outlined above using (E)-(3-iodoallyl)benzene (78 uL,
0.50 mmol, 1.0 equiv.), tetrahydrofuran-2-carboxylic acid (87 mg, 0.75 mmol, 1.50 equiv.),
Ir[dF(CF;)ppy].(dtbbpy)PF, (5.6 mg, 5.0 umol, 0.01 equiv.), NiCl,-glyme (11 mg, 50 umol, 0.10
equiv.), dtbbpy (20 mg, 75 pumol, 0.15 equiv.), Cs,CO; (277 mg, 0.850 mmol, 1.70 equiv.), and
DMF (25.0 mL). After 72 h, the reaction mixture was subjected to the workup protocol outlined
in the general procedure. Purification by flash column chromatography (10% EtOAc/hexanes)
provided the title compound (70 mg, 0.37 mmol, 74%) as a colorless oil. IR (film) v, 3062,
2867, 1051, 969, 699 cm™; '"H NMR (500 MHz, CDCl,) 8 1.56-1.66 (1H, m, OCH,(CH,),),
1.85-1.99 (2H, m, OCH,(CH,),), 2.00-2.08 (1H, m, OCH,(CH,),), 3.39 (2H, d, J = 7.1,
CH=CHCH,),3.78 (1H,td,J=7.8,6.2,0CH,),391 (1H,td,J=7.8,6.2,0CH,),4.28 (1H,q, J
= 7.1, OCHCH=CH), 5.55 (1H, dd, J = 155, 7.1, OCHCH=CH), 5.84 (1H, dt, J = 155, 6.8,
OCHCH=CH), 7.17-7.24 (3H, m, ArH), 729 (2H, t, J = 7.5, ArH); "C NMR (126 MHz,
CDCly) & 25.9, 32.2, 38.6, 68.0, 79.6, 126.0, 128.4, 128.6, 130.9, 132.2, 140.1; HRMS (ESI-
TOF) m/z caled. for C,;H,,O ([M+H]") 189.1274, found 189.1274.
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(E)-2-(4-(benzyloxy)but-1-en-1-yl)tetrahydrofuran (16)

Prepared following the general procedure outlined above using (E)-(((4-iodobutyl-3-en-1-
yl)oxy)methyl)benzene (144 mg, 0.50 mmol, 1.0 equiv.), tetrahydrofuran-2-carboxylic acid (99
mg, 0.85 mmol, 1.70 equiv.), Ir[dF(Me)ppy],(dtbbpy)PF; (5.1 mg, 5.0 umol, 0.01 equiv.),
NiCl,-glyme (2.2 mg, 10 pmol, 0.02 equiv.), dtbbpy (2.7 mg, 10 umol, 0.02 equiv.), DBU (129
mg, 0.85 mmol, 1.70 equiv.), and DMSO (5.0 mL). After 18 h, the reaction mixture was
subjected to the workup protocol outlined in the general procedure. Purification by flash column
chromatography (5% Et,O/pentane) provided the title compound (89 mg, 0.39 mmol, 77%) as a
colorless oil. IR (film) v, 2858, 1361, 1098, 1051, 967, 912, 731, 697 cm'; '"H NMR (500
MHz, CDCl,) 6 1.56-1.63 (1H, m, OCH,(CH,),), 1.82-2.10 (3H, m, OCH,(CH,),), 2.38 (2H, q,
J =69, CH=CHCH,CH,), 3.52 (2H, td, J = 6.9, 1.8, CH=CHCH,CH,), 3.77 (1H, q, J = 7.5,
OCH,(CH,),), 3.90 (1H, q,J = 7.3, OCH,(CH,),), 4.25 (1H,q,J = 7.1, OCHCH=CH), 4.52 (2H,
s, OCH,Ph), 5.55 (1H, dd, J = 154, 7.1, OCHCH=CH), 5.71 (1H, dt, J = 154, 638,
OCHCH=CH), 7.28-7.38 (5H, m, ArH).; "C NMR (126 MHz, CDCl;) 6 25.9, 32.1, 67.9, 69.7,
729, 79.7, 1275, 127.5, 127.6, 128.3, 128.6, 132.7, 138.4; HRMS (ESI-TOF) m/z calcd. for
C,sH,,0, ((M+H]") 233.1536, found 233.1541.

O\MC'

0

(E)-2-(5-chloropent-1-en-1-yl)tetrahydrofuran (17)

Prepared following the general procedure outlined above using (E)-5-chloro-1-iodopent-1-ene
(115 mg, 0.50 mmol, 1.0 equiv.), tetrahydrofuran-2-carboxylic acid (99 mg, 0.85 mmol, 1.70
equiv.), Irf[dF(Me)ppy],(dtbbpy)PF, (5.1 mg, 5.0 umol, 0.010 equiv.), NiCl,-glyme (2.2 mg, 10
pmol, 0.02 equiv.), dtbbpy (2.7 mg, 10 pumol, 0.02 equiv.), DBU (129 mg, 0.850 mmol, 1.7
equiv.), and DMSO (5.0 mL). After 18 h, the reaction mixture was subjected to the workup
protocol outlined in the general procedure. Purification by flash column chromatography (5-20%

Et,O/pentane) provided the title compound (59 mg, 0.34 mmol, 68%) as a colorless oil. IR (film)
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v, 2957, 2868, 1444, 1052, 969, 725 cm™; '"H NMR (500 MHz, CDCL,) § 1.54-1.64 (1H, m,
OCH,(CH,),), 1.82-2.08 (5H, m, OCH,(CH,), + CH,CH,CI), 2.16-2.24 (2H, m, ), 3.54 (2H, t, J
= 6.6, CH,Cl),3.77 (1H,td, J= 79, 6.3, 0CH,), 3.90 (1H, td, J = 7.9, 6.3, OCH,), 4.24 (1H, q,
= 6.9, 0OCHCH=CH), 5.53 (1H, ddt, J = 15.4,7.0, 1.4, OCHCH=CH), 5.65 (1H, dt, J = 15.4, 6.9,
OCHCH=CH); *C NMR (126 MHz, CDCl,) § 25.9, 293, 322, 44.4, 68.0,79.7, 130.3, 132.2;
HRMS (ESI-TOF) m/z calcd. for C,H,,C1O ([M+H]") 175.0884, found 175.0882.

S

o
o}

(E)-2-(3-(tetrahydrofuran-2-yl)allyl)isoindoline-1, 3-dione (18)

Prepared following the general procedure outlined above using (E)-2-(3-iodoallyl)isoindoline-1,
3-dione (157 mg, 0.50 mmol, 1.0 equiv.), tetrahydrofuran-2-carboxylic acid (87 mg, 0.75 mmol,
1.50 equiv.), Ir[dF(CF;)ppy],(dtbbpy)PF, (5.6 mg, 5.0 umol, 0.01 equiv.), NiCl,-glyme (22.0 mg,
100 pmol, 0.20 equiv.), dtbbpy (27.0 mg, 100 umol, 0.20 equiv.), Cs,CO; (277 mg, 0.85 mmol,
1.70 equiv.), and DMF (25.0 mL). After 72 h, the reaction mixture was subjected to the workup
protocol outlined in the general procedure. Purification by flash column chromatography (10-
30% EtOAc/hexanes) provided the title compound (86 mg, 0.34 mmol, 67%) as a clear oil. IR
(film) v,,, 2973-2870, 1771, 1712, 1429, 1393, 1054, 721 cm™'; '"H NMR (500 MHz, CDCl,) 6
1.55-1.65 (1H, m, OCH,(CH,),), 1.82-196 (2H, m, OCH,(CH,),), 1.99-2.05 (1H, m,
OCH,(CH,),), 3.76 (1H, td, J =79, 6.1, OCH,), 3.84-391 (1H, m, OCH,), 4.25-4.32 (3H, m,
OCHCH=CH + CH=CHCH\,N), 5.71-5.84 (2H, m, OCHCH=CH + OCHCH=CH), 7.72 (2H,
dd,J=55,3.0, ArH), 7.85 (2H, dd, J = 5.5, 3.0, ArH).; "C NMR (126 MHz, CDCl,) & 25.69,
31.95, 38.99, 68.07, 78.57, 123.25, 124.09, 132.13, 133.91, 135.01, 167.86; HRMS (ESI-TOF)
m/z calcd. for C;sH,(NO; (IM+H]") 258.1125, found 258.1121.

Me
o
(0]

(Z)-2-(Hept-1-en-1-yl)tetrahydrofuran (19)
Prepared following the general procedure outlined above using (Z)-1-iodohept-1-ene (112 mg,

0.50 mmol, 1.0 equiv., 97:3 Z:E), tetrahydrofuran-2-carboxylic acid (87 mg, 0.75 mmol, 1.50
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equiv.), Ir[dF(CF;)ppyl,(dtbbpy)PF, (5.6 mg, 5.0 umol, 0.01 equiv.), NiCl,-glyme (11 mg, 50
pmol, 0.10 equiv.), dtbbpy (20 mg, 75 umol, 0.15 equiv.), Cs,CO; (277 mg, 0.85 mmol, 1.70
equiv.), and DMF (25.0 mL). After 70 h, the reaction mixture was subjected to the workup
protocol outlined in the general procedure. Purification by flash column chromatography (0-20%
EtOAc/hexanes) provided the title compound (71 mg, 0.42 mmol, 84%, 95:5 Z:E) as a colorless
oil. IR (film) v,,, 3015-2858, 1461, 1056 cm™; '"H NMR (500 MHz, CDCIl,) 6 0.89 (3H, t, J =
6.8, (CH,);CHj;), 1.25-1.44 (6H, m, (CH,);CH;), 1.50-1.58 (1H, m, OCH,(CH,),), 1.86-2.16
(5H, m, OCH,(CH,), + CH=CHCH,), 3.76 (1H, td, J = 8.0, 5.9, OCH,), 3.89-3.94 (1H, m,
OCH,),4.58 (1H,td,J =8.3,6.5, OCHCH=CH), 5.40-5.44 (1H, m, OCHCH=CH), 5.51 (1H, dt,
J =109, 7.4, OCHCH=CH); "C NMR (126 MHz, CDCl,) 6 14.1,22.5,26.2,27.7,29.4, 31.5,
32.7, 679, 74.8, 130.6, 132.6; HRMS (ESI-TOF) m/z calcd. for C;,H,,0 ([M+H]") 167.1430,
found 167.1430.

O\/MC
0 /Me

2-(2-Methylprop-1-en-1-yl)tetrahydrofuran (20)

Prepared following the general procedure outlined above using 1-bromo-2-methylprop-1-ene (68
mg, 0.50 mmol, 1.0 equiv.), tetrahydrofuran-2-carboxylic acid (105 mg, 0.90 mmol, 1.80 equiv.),
Ir[dF(Me)ppy],(dtbbpy)PF, (5.1 mg, 5.0 umol, 0.01 equiv.), NiCl,-glyme (2.2 mg, 10 umol, 0.02
equiv.), dtbbpy (2.7 mg, 10 umol, 0.02 equiv.), Cs,CO; (293 mg, 0.90 mmol, 1.80 equiv.), N-
Boc-benzylamine (6.2 mg, 30 umol, 0.06 equiv.), and DMA (5.0 mL). After 24 h, the reaction
mixture was subjected to the workup protocol outlined in the general procedure. Purification by
flash column chromatography (10% Et,O/pentane) provided the title compound (45 mg, 71%) as
a colorless oil. IR (film) v, 2970, 2930, 2870, 1445, 1377, 1050 cm™; '"H NMR (500 MHz,
CDCly) 6 1.52 (1H,dq,J = 11.8, 8.2, OCH,(CH,),), 1.71 (3H, s, CH,), 1.73 (3H, s, CHj;), 1.85—
2.06 (3H, m, OCH,(CH,),), 3.75 (1H, td, J = 8.0, 5.8, OCH,), 3.90 (1H, q, J = 7.3, OCH,), 4.50
(1H, td, J = 8.4, 6.1, OCHCH=CMe,), 5.21 (1H, d, J = 8.4, CH=CMe,); "C NMR (126 MHz,
CDCly) 6 18.2, 259, 26.3, 32.5, 67.7, 75.8, 125.9, 135.9; HRMS (ESI-TOF) m/z calcd. for
C:H,;0 ((M+H]") 127.1117, found 127.1117.
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2-(Cyclohept-1-en-1-yl)tetrahydrofuran (21)

Prepared following the general procedure outlined above using 1-bromocyclohept-1-ene (88 mg,
0.50 mmol, 1.0 equiv.), tetrahydrofuran-2-carboxylic acid (105 mg, 0.90 mmol, 1.80 equiv.),
Ir[dF(Me)ppy],(dtbbpy)PF, (5.1 mg, 5.0 umol, 0.01 equiv.), NiCl,-glyme (2.2 mg, 10 umol, 0.02
equiv.), dtbbpy (2.7 mg, 10 umol, 0.02 equiv.), Cs,CO; (293 mg, 0.90 mmol, 1.80 equiv.), N-
Boc-benzylamine (6.2 mg, 30 umol, 0.06 equiv.), and DMA (5.0 mL). After 24 h, the reaction
mixture was subjected to the workup protocol outlined in the general procedure. Purification by
flash column chromatography (10% Et,O/pentane) provided the title compound (61 mg, 0.37
mmol, 73%) as a colorless oil. IR (film) v, 2969, 2919, 2849, 1446, 1081, 1054 cm™'; '"H NMR
(500 MHz, CDCL,) 6 1.43-1.55 (4H, m, CH,), 1.59-1.66 (1H, m, OCH,(CH,),), 1.71-1.78 (2H,
m, CH,), 1.84-1.96 (3H, m, OCH,(CH,),), 2.04-2.18 (4H, m, CH,C=CHCH,), 3.77-3.81 (1H,
m, OCH,), 3.90-3.95 (1H, m, OCH,), 4.18 (1H, dd, J = 8.1, 6.1, OCHC=CH), 5.83 (1H, t, J =
6.1, OCHC=CH); "C NMR (126 MHz, CDCL,) & 26.0, 27.0, 27.3, 28.2, 28.3, 30.3, 32.7, 68 4,
84.2, 127.5, 144.2; HRMS (ESI-TOF) m/z calcd. for C,H,,O ([M+H]") 167.1434, found

167.1430.
%8./Me
© II\Me
Me

Trimethyl(2-(tetrahydrofuran-2-yl)allyl)silane (22)

Prepared following the general procedure outlined above using (2-bromoallyl)trimethylsilane (97
mg, 0.50 mmol, 1.0 equiv.), tetrahydrofuran-2-carboxylic acid (87 mg, 0.75 mmol, 1.50 equiv.),
Ir[dF(CF;)ppy].(dtbbpy)PF, (5.6 mg, 5.0 umol, 0.01 equiv.), NiCl,-glyme (11 mg, 50 umol, 0.10
equiv.), dtbbpy (20 mg, 75 pumol, 0.15 equiv.), Cs,CO; (277 mg, 0.850 mmol, 1.70 equiv.), and
DMF (25.0 mL). After 72 h, the reaction mixture was subjected to the workup protocol outlined
in the general procedure. Purification by flash column chromatography (0-20% EtOAc/hexanes)
provided the title compound (55 mg, 0.30 mmol, 60%) as a colorless oil. IR (film) v, 3078,
2954, 2872, 1248, 1161, 1067, 882, 849 cm'; 'H NMR (500 MHz, CDCl;) & 0.04 (9H, s,
Si(CH;),), 1.38 (1H, d, J = 13.9, CH,SiMe,), 1.61 (1H, d, J = 14.0, CH,SiMe,), 1.63-1.70 (1H,
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m, OCH,(CH,),), 1.83-1.96 (2H, m, OCH,(CH,),), 2.01-2.08 (1H, m, OCH,(CH,),), 3.81 (1H,
dd,/=79,65,0CH,), 395 (1H,dd,J=8.2,7.2, OCH,), 420 (1H, s, OCHC=CH,), 4.61 (1H,
s, OCHC=CH,), 491 (1H, t, J = 1.6, OCHC=CH,); "C NMR (126 MHz, CDCL,) § 0.0, 240,
26.8, 32.4, 69.5, 83.1, 107.4, 149.1; HRMS (ESI-TOF) m/z calcd. for C,,H,,0Si ([M+H]")
185.1351, found 185.1356.

<_>\/\/\/\/Me
)

(E)-2-(Oct-1-en-1-yl)tetrahydrofuran (23)

Prepared following the general procedure outlined above using (E)-1-iodooct-1-ene (87 uL, 0.50
mmol, 1.0 equiv.), tetrahydrofuran-2-carboxylic acid (99 mg, 0.85 mmol, 1.70 equiv.),
Ir[dF(Me)ppy],(dtbbpy)PF, (5.1 mg, 5.0 umol, 0.01 equiv.), NiCl,-glyme (2.2 mg, 10 umol, 0.02
equiv.), dtbbpy (2.7 mg, 10 pmol, 0.02 equiv.), DBU (129 mg, 0.85 mmol, 1.70 equiv.), and
DMSO (5.0 mL). After 18 h, the reaction mixture was subjected to the workup protocol outlined
in the general procedure. Purification by flash column chromatography (5% Et,O/pentanes)
provided the title compound (84 mg, 0.46 mmol, 92%) as a colorless oil. IR (film) v, 2957—
2855, 1461, 1056, 965 cm™; "H NMR (500 MHz, CDCI,) 6 0.88 (3H, t,J = 6.9, CH;), 1.23-1.40
(8H, m, (CH,),CH,), 1.57-1.62 (1H, m, OCH,(CH,),), 1.85-2.05 (5H, m, CH=CHCH, +
OCH,(CH,),), 3.76 (1H,td,J=7.9,6.2,0CH,),3.90 (1H,td,/J=79,6.2,0CH,),4.23 (1H, q,J
= 7.1, OCHCH=CH), 545 (1H, dd, J = 153, 7.2, OCHCH=CH), 5.68 (1H, dt, J = 15.3, 6.7,
OCHCH=CH); "C NMR (126 MHz, CDCl;) & 14.1, 22.6, 26.0, 28.9, 29.1, 31.7, 32.3, 32.3,
67.9, 80.0, 130.5, 133.0; HRMS (ESI-TOF) m/z calcd. for C,H,;O ([M+H]") 183.1742, found
183.1743.

M
(oj\/\/\/\/ e

(E)-2-(Oct-1-en-1-yl)tetrahydro-2H-pyran (24)

Prepared following the general procedure outlined above using (E)-1-iodooct-1-ene (87 uL, 0.50
mmol, 1.0 equiv.), tetrahydro-2H-pyran-2-carboxylic acid (195 mg, 1.50 mmol, 3.0 equiv.),
Ir[dF(Me)ppy].(dtbbpy)PF, (5.1 mg, 5.0 umol, 0.010 equiv.), NiCl,-glyme (5.5 mg, 25 pumol,
0.05 equiv.), dtbbpy (6.7 mg, 25 pumol, 0.05 equiv.), Cs,CO; (489 mg, 1.50 mmol, 3.0 equiv.),
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and DMSO (20.0 mL). After 24 h, the reaction mixture was subjected to the workup protocol
outlined in the general procedure. Purification by flash column chromatography (5%
Et,O/pentane) provided the title compound (73 mg, 0.37 mmol, 74%) as a colorless oil. IR (film)
Vi 2928, 2854, 1463, 1440, 1204, 1087, 1050, 1036 cm™; 'H NMR (500 MHz, CDCI,) & 0.88
(3H, t, J = 6.8, CH;), 1.23-1.65 (13H, m, CH,), 1.82-1.86 (1H, m, CH,), 2.00-2.04 (2H, m,
CH,), 348 (1H, td, J = 11.6, 2.3, OCH,), 3.72-3.76 (1H, m, OCH,), 3.99-4.03 (1H, m,
OCHCH=CH), 5.47 (1H, dd, J = 15.5, 6.3, OCHCH=CH), 5.64-5.70 (1H, m, OCHCH=CH); "°C
NMR (126 MHz, CDCL,) 6 14.1,22.6,23.5,259,289,29.1,31.7,32.2,32.4,68.4,78.3, 131.1,
132.0; HRMS (ESI-TOF) m/z calcd. for C;H,;0 ((M+H]") 197.1896, found 197.1900.

o, "0 NN PV
Me ~ 3 Z X Me

o o]

Me” Me
4-Methoxy-2,2-dimethyl-6-((E)-oct-1-en-1-yl)tetrahydrofuro[3, 4-d][1,3]dioxole (25)
Prepared following the general procedure outlined above using (E)-1-iodooct-1-ene (87 uL, 0.50
mmol, 1.0 equiv.), 2, 3-O-isopropylidene-1-O-methyl-D-ribosic acid (164 mg, 0.75 mmol, 1.5
equiv.), Ir[dF(CF;)ppyl,(dtbbpy)PF, (5.6 mg, 5.0 umol, 0.010 equiv.), NiCl,-glyme (11 mg, 50
pmol, 0.10 equiv.), dtbbpy (20 mg, 75 pmol, 0.15 equiv.), Cs,CO; (277 mg, 0.850 mmol, 1.70
equiv.), and DMF (25.0 mL). After 72 h, the reaction mixture was subjected to the workup
protocol outlined in the general procedure. Purification by flash column chromatography (0-20%
EtOAc/hexanes) provided the title compound (126 mg, 0.45 mmol, 89%, 18:1 dr) as a colorless
oil. IR (film) v, 2926, 2856, 1462, 1372, 1271, 1209, 1161, 1089, 1104, 1055, 1028, 964, 869,
829, 774 cm™; 'H NMR (500 MHz, CDCl;) 6 0.89 (3H, t, J = 6.6, CH;), 1.22-1.42 (11H, m,
((CH,),CH,) + OC(CH,;),), 1.50 (3H, s, OC(CH,;),), 2.02 (2H, q, J = 6.9, CH=CHCH,), 3.34 (3H,
s, OCHj), 4.56-4.65 3H, m, CH + CH + CH), 497 (1H, s, CH), 549 (1H, dd, J = 154, 8.9,
OCHCH=CH), 5.69 (1H, dt, J = 15.4, 6.7, OCHCH=CH); "C NMR (126 MHz, CDCl,) & 14.1,
22.6,250,26.5,28.8,289,31.7,32.1,54.5,84.8,85.7,88.4,109.0, 112.2, 129.3, 134.9; HRMS
(ESI-TOF) m/z calcd. for C,;H,,0, ((M+H]") 285.2060, found 285.2062.
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(E)-((Dec-3-en-2-yloxy)methyl)benzene (26)

Prepared following the general procedure outlined above using (E)-1-iodooct-1-ene (87 uL, 0.50
mmol, 1.0 equiv.), 2-(benzyloxy)propanoic acid (162 mg, 090 mmol, 1.80 equiv.),
Ir[dF(Me)ppy],(dtbbpy)PF, (5.1 mg, 5.0 umol, 0.01 equiv.), NiCl,-glyme (2.2 mg, 10 umol, 0.02
equiv.), dtbbpy (2.7 mg, 10 umol, 0.02 equiv.), Cs,CO; (293 mg, 0.90 mmol, 1.80 equiv.), N-
Boc benzylamine (6.2 mg, 30 pmol, 0.06 equiv.), and DMA (5.0 mL). After 18 h, the reaction
mixture was subjected to the workup protocol outlined in the general procedure. Purification by
flash column chromatography (5% Et,O/pentane) followed by preparative TLC to remove the
ester byproduct, provided the title compound (96 mg, 0.39 mmol, 78%) as a colorless oil. IR
(film) v,,, 3030, 2958, 2926, 2855, 1454, 1370, 1096, 1071, 1028, 970 cm™; 'H NMR (500
MHz, CDCly) 6 0.90 (3H, t,J = 6.7, CH,CH,;), 1.27-1.43 (11H, m, (CH,),CH; + OCHCHj,;), 2.06
(2H, q, J = 7.0, CH=CHCH,), 3.83-3.93 (1H, m, OCHCH,), 4.37 (1H, d, J = 12.0, OCH,Ph),
456 (1H,d,J=12.0,0CH,Ph),5.39 (1H,dd,J =154, 8.0, CH=CHCH,), 5.62 (1H, dt,J = 15.3,
6.7, CH=CHCH,), 7.25-7.37 (5H, m, ArH); "C NMR (126 MHz, CDCl,) & 14.1, 21.8, 22.7,
289,292,31.7,32.2,69.6, 759, 127.3, 127.7, 128.3, 131.8, 133.5, 139.0; HRMS (ESI-TOF)
m/z calced. for C,;H,;ONa ([M+Na]") 269.1875, found 269.1876.

B0 SN e

(E)-((Non-2-en-1-yloxy)methyl)benzene (27)

Prepared following the general procedure outlined above using (E)-1-iodooct-1-ene (87 uL, 0.50
mmol, 1.0 equiv.), 2-(benzyloxy)acetic acid (107 uL, 0.75 mmol, 1.50 equiv.),
Ir[dF(CF;)ppy].(dtbbpy)PF, (5.6 mg, 5.0 umol, 0.01 equiv.), NiCl,-glyme (11 mg, 50 umol, 0.10
equiv.), dtbbpy (20 mg, 75 pmol, 0.15 equiv.), Cs,CO; (277 mg, 0.850 mmol, 1.70 equiv.), and
DMF (25.0 mL). After 72 h, the reaction mixture was subjected to the workup protocol outlined
in the general procedure. Purification by flash column chromatography (0-20% EtOAc/hexanes)
provided the title compound (90 mg, 0.39 mmol, 77%) as a colorless oil. IR (film) v, 3029,
2956, 2926, 2854, 1455, 1361, 1105, 1070 cm™; 'H NMR (500 MHz, CDCl;) 6 0.89 (3H, t,J =
6.9, CH;), 1.26-142 (8H, m, (CH,),CH,), 2.06 (2H, q, J = 6.9, CH=CHCH,), 398 (2H, d, J =
6.2, OCH,CH=CH), 4.51 (2H, s, OCH,Ph), 5.57-5.63 (1H, m, OCH,CH=CH), 5.70-5.76 (1H,
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m, OCH,CH=CH), 7.27-7.38 (5H, m, ArH); "C NMR (126 MHz, CDCl,) & 14.1, 22.6, 28.9,
29.1, 31.7, 324,710, 71.8, 126.1, 127.5, 127.8, 1284, 135.2, 138.5; HRMS (ESI-TOF) m/z
calcd. for C,H,;0 ([M+H]") 233.1896, found 233.1900.

Me
Voo
O

WMG

(4R)-4-(E)-1-(benzyloxy)non-2-en-yl-2,2-dimethyl-1,3-dioxolane (28)

Prepared following the general procedure outlined above using (E)-1-bromooct-1-ene (87 uL,
0.50 mmol, 1.0 equiv.), (R)-2-(benzyloxy)-2-((R)-2,2-dimethyl-1,3-dioxolan-4-yl)acetic acid
(240 mg, 0.90 mmol, 1.80 equiv.), Irf[dF(Me)ppy]l,(dtbbpy)PF, (5.1 mg, 5.0 umol, 0.01 equiv.),
NiCl,-glyme (2.2 mg, 10 umol, 0.02 equiv.), dtbbpy (2.7 mg, 10 umol, 0.02 equiv.), Cs,CO; (293
mg, 0.90 mmol, 1.80 equiv.), N-Boc benzylamine (6.2 mg, 30 umol, 0.06 equiv.), and DMA (5.0
mL). After 18 h, the reaction mixture was subjected to the workup protocol outlined in the
general procedure. Purification by flash column chromatography (0-10% Et,0O/pentane)
provided the title compound (132 mg, 0.40 mmol, 79%, 1.4:1.0 dr) as a colorless oil. The
inseparable diastereomers were characterized as a mixture. IR (film) v, 2927, 2857, 1455,
1370, 1211, 1068, 969, 851, 732,697 cm™; '"H NMR (500 MHz, CDCIl,) For major isomer & 0.90
(3H, t,J = 6.7, (CH,);CHj;), 1.25-1.47 (14H, m, CH=CHCH,(CH,),CH; + C(CH,;),), 2.04-2.20
(2H, m, CH=CHCH,), 3.69-4.22 (4H, m, CH,OCHOCHCH=CH), 4.39 (1H, d, J = 11.9,
OCH,Ph), 4.64 (1H, d, J = 11.9, OCH,Ph), 542 (dd, J = 15.5, 8.2, CH=CHCH,), 5.72 (dt, J =
15.5, 6.8, CH=CHCH,), 7.28-7.38 (5H, m, ArH). For minor isomer 6 0.90 (3H, t, J = 6.7,
(CH,);CH;), 1.25-147 (14H, m, CH=CHCH,(CH,),CH; + C(CH;),), 2.04-2.20 (2H, m,
CH=CHCH,), 3.69-4.22 (4H, m, CH,OCHOCHCH=CH), 447 (1H, d, J = 124, OCH,Ph), 4.68
(1H, d, J = 124, OCH,Ph), 5.31 (1H, dd, J = 15.5, 8.6, CH=CHCH,), 5.72 (dt, J = 15.5, 6.8,
CH=CHCH,), 7.28-7.38 (5H, m, ArH).; "C NMR (126 MHz, CDCl,) 8 14.1, 22.6,25.4,25.4,
26.5,28.8,29.0,29.1,31.6,31.7,32.3,32.4, 66.0, 66.8, 69.6,70.0,77.8,77.9, 80.5, 80.9, 109 4,
109.7,125.7,126 4, 1274, 127.5,127.7, 127.8, 128.2, 128 .3, 137.3, 137.7, 138 4, 138.5; HRMS
(ESI-TOF) m/z calcd. for C,;H;;O; ([M+H]") 333.2424, found 333.2432.
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tert-Butyl (E)-2-(oct-1-en-1-yl)pyrrolidine-1-carboxylate (29)

Prepared following the general procedure outlined above using (E)-1-iodooct-1-ene (87 uL, 0.50
mmol, 1.0 equiv.), Boc-Pro-OH (183 mg, 0.85 mmol, 1.70 equiv.), Ir[dF(Me)ppy],(dtbbpy)PF,
(5.1 mg, 5.0 umol, 0.01 equiv.), NiCl,-glyme (2.2 mg, 10 pumol, 0.02 equiv.), dtbbpy (2.7 mg, 10
pmol, 0.02 equiv.), DBU (129 mg, 0.850 mmol, 1.70 equiv.), and DMSO (5.0 mL). After 18 h,
the reaction mixture was subjected to the workup protocol outlined in the general procedure.
Purification by flash column chromatography (10% Et,O/pentane) provided the title compound
(127 mg, 0.45 mmol, 90%) as a colorless oil. IR (film) v,,,, 2961, 2956, 2856, 1694, 1390, 1364,
1170, 1116 cm™; '"H NMR (500 MHz, CDCIl,) 6 0.88 (3H, t, J = 6.7, CH,CHj;), 1.27-1.37 (8H,
m, CH,), 1.44 (9H, s, OC(CH,;),), 1.64-1.69 (1H, m, CH,), 1.75-1.89 (2H, m, CH,), 1.94-2.02
(3H, m, CH,), 3.32-3.41 (2H, m, NCH,), 4.22 (1H, br s, NCHCH=CH), 5.31 (1H, dd, J = 15.3,
6.4, NCHCH=CH), 5.46 (1H, dt, J = 14.1, 6.8, NCHCH=CH); "C NMR (126 MHz, CDCl,)
14.1,22.6,230, 28.5,28.8,294,31.7,32.1,32.3,46.1, 58.5, 789, 130 4, 1304, 154.6; HRMS
(ESI-TOF) m/z calcd. for C,;H;,NO,Na ([M+Na]") 304.2247, found 304.2249.

Me NN Me

Me  NMeBoc

tert-Butyl (E)-methyl(2-methyldodec-5-en-4-yl)carbamate (30)

Prepared following the general procedure outlined above using (E)-1-iodooct-1-ene (87 uL, 0.50
mmol, 1.0 equiv.), N-Me-Boc-Leu-OH (184 mg, 0.75 mmol, 1.50 equiv.),
Ir[dF(CF;)ppy].(dtbbpy)PF, (5.6 mg, 5.0 umol, 0.01 equiv.), NiCl,-glyme (11 mg, 50 umol, 0.10
equiv.), dtbbpy (20 mg, 75 pmol, 0.15 equiv.), Cs,CO; (277 mg, 0.850 mmol, 1.70 equiv.), and
DMF (25.0 mL). After 38 h, the reaction mixture was subjected to the workup protocol outlined
in the general procedure. Purification by flash column chromatography (0-20% EtOAc/hexanes)
provided the title compound (139 mg, 0.45 mmol, 89%) as a colorless oil. IR (film) v,,,, 2957-
2856, 1692, 1468, 1455, 1390, 1365, 1321, 1253, 1143 cm™; 'H NMR (500 MHz, CDCl;) 6
0.87-0.93 (9H, m, 3 x CHj;), 1.26-1.37 (9H, m, 4 x CH, + CH(CH,),), 1.47 (9H, s, OC(CH,),),
1.46-1.50 (2H, m, CH,), 2.01 (2H, q,J = 7.0, CH=CHCH,), 2.64 (3H, s, NCH,;), 4.55-4.72 (1H,
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br m, NCHCH=CH), 534 (1H, dd, J = 15.5, 5.6, NCHCH=CH), 5.49-5.53 (1H, br m,
NCHCH=CH); *C NMR (126 MHz, CDCL,) & 14.1, 22.1, 22.6, 2322, 24.6, 28.5, 28.8, 29.3,
31.7,32.5,40.8,54.5,79.1, 129.1, 1322, 156.0; HRMS (ESI-TOF) m/z calcd. for C,,H,,;NO,Na
(IM+Na]") 334.2714, found 334.2717.

\
Me
NHBoc

(E)-tert-butyl (1-phenyldec-3-en-2-yl)carbamate (31)

Prepared following the general procedure outlined above using (E)-1-bromooct-1-ene (87 uL,
050 mmol, 1.0 equiv.), N-Boc-Phe-OH (212 mg, 0.8 mmol, 1.60 equiv.),
Ir[dF(Me)ppy],(dtbbpy)PF, (5.1 mg, 5.0 umol, 0.01 equiv.), NiCl,-glyme (1.1 mg, 5 umol, 0.01
equiv.), dtbbpy (1.3 mg, 5 pmol, 0.01 equiv.), Cs,CO; (261 mg, 0.80 mmol, 1.60 equiv.), and
DMA (5.0 mL). After 4 h, the reaction mixture was subjected to the workup protocol outlined in
the general procedure. Purification by flash column chromatography (5% Et,O/pentanes)
provided the title compound (159 mg, 0.48 mmol, 96%) as a colorless oil. IR (film) v, 2958,
2927, 2856, 1697, 1658, 1494, 1366, 1248, 1166, 699 cm™; 'H NMR (500 MHz, CDCI,) & 0.89
(3H,t,J=70,CHj;), 1.20-1.34 (8H, m, (CH,),CH,), 1.41 (9H, s, C(CH;),), 1.98 (2H,q,J =7.0,
CH=CHCH,), 2.79-2.88 (2H, m, CH,Ph), 4.35 (1H, br s, CHNH), 4.44 (1H, br s, CHNH), 5.32—
5.39 (1H, m, NHCHCH=CH), 5.45-5.53 (1H, m, NHCHCH=CH), 7.16-7.24 (3H, m, ArH),
7.26-7.30 (2H, m, ArH); "C NMR (126 MHz, CDCL,) 6 14.1,22.6,28.4,28.7,29.1,31.7,32.2,
420,53.1,125.1, 126.3, 128.2, 128.6, 129.6, 131.7, 137.8, 155.1; HRMS (ESI-TOF) m/z calcd.
for C,;H;,NO, ([M+H]") 332.2584, found 332.2578.

\
Qj/\wm
HN NHBoc

(E)-tert-butyl (1-(1H-indol-3-yl)dec-3-en-2-yl)carbamate (32)

Prepared following the general procedure outlined above using (E)-1-bromooct-1-ene (87 uL,
0.50 mmol, 1.0 equiv.), N-Boc-Trp-OH (243 mg, 0.80 mmol, 1.60 equiv.),
Ir[dF(Me)ppy],(dtbbpy)PF, (5.1 mg, 5.0 umol, 0.01 equiv.), NiCl,-glyme (1.1 mg, 5 umol, 0.01
equiv.), dtbbpy (1.3 mg, 5 pmol, 0.01 equiv.), Cs,CO; (261 mg, 0.80 mmol, 1.60 equiv.), and
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DMA (5.0 mL). After 4 h, the reaction mixture was subjected to the workup protocol outlined in
the general procedure. Purification by flash column chromatography (20% Et,O/pentanes)
provided the title compound (146 mg, 0.40 mmol, 79%) as a colorless oil. IR (film) v, 3330,
2957, 2925, 2854, 1691, 1497, 1366, 1247, 1167, 1011, 968, 740 cm'; '"H NMR (500 MHz,
CDCly) 6 0.89 (3H, t,J = 7.0, CH;), 1.22-1.31 (8H, m, (CH,),CH,), 1.42 (9H, s, C(CH,),), 1.97
(2H, q, J = 6.9, CH=CHCH,), 2.99 (2H, d, J = 6.1, CH,CHNH), 4.46 (1H, br s, CH,CHNH),
4.56 (1H, br s, CH,CHNH), 543 (1H, dd, J =155, 5.7, NHCHCH=CH), 5.55 (1H, dt, J = 15.5,
6.9, NHCHCH=CH), 7.02 (1H,d,J =24, C=CHNH), 7.13 (1H, app. t,J = 7.5, ArH), 7.20 (1H,
app. t, J = 7.5, ArH), 7.36 (1H, d, J = 80, ArH), 7.63 (1H, d, J = 8.0, ArH), 8.08 (1H, br s,
ArNH).; "C NMR (126 MHz, CDCl,) 6 14.1,22.6,28.4,28.8,29.1,31.4,31.7,32.2,52.4,79.1,
1110, 1119, 119.2, 1193, 1219, 122.7, 128.0, 130.3, 131.2, 136.1, 155.3; HRMS (ESI-TOF)
m/z calced. for C;H;sN,O, ([M+H]") 371.2693, found 371.2692.

Q\WMe

Prepared following the general procedure outlined above using (E)-1-iodooct-1-ene (87 uL, 0.50

(E)-non-2-en-1-ylbenzene (33)

mmol, 1.0 equiv.), phenylacetic acid (102 mg, 0.75 mmol, 1.50 equiv.),
Ir[dF(CF;)ppy].(dtbbpy)PF, (5.6 mg, 5.0 umol, 0.01 equiv.), NiCl,-glyme (11 mg, 50 umol, 0.10
equiv.), dtbbpy (20 mg, 75 pmol, 0.15 equiv.), Cs,CO; (277 mg, 0.850 mmol, 1.70 equiv.), and
DMF (25.0 mL). After 72 h, the reaction mixture was subjected to the workup protocol outlined
in the general procedure. Purification by flash column chromatography (pentane) provided the
title compound (85 mg, 0.42 mmol, 84%) as a colorless oil. IR (film) v,,,, 2924, 2854, 1494,
1454, 956,737,696 cm™; '"H NMR (500 MHz, CDCl,) 6 0.90 (3H, t, J = 6.7, (CH,),CH;), 1.26—
144 (8H, m, (CH,),CH;), 2.04 (2H, q, J = 6.9, PhCH,CH=CHCH,), 3.35 (2H, d, J = 6.0,
PhCH,), 5.55 (2H, m, CH=CH), 7.19-7.22 (3H, m, ArH), 7.31 (2H, t, J = 7.5, ArH); "C NMR
(126 MHz, CDCly) 6 14.1,22.7,28.9, 29.5,31.8, 32.5,39.1, 125.9, 128.3, 128.5, 128.7, 132.2,
141.2; HRMS (ESI-TOF) m/z calcd. for C,sH,, ([M*]") 201.1638, found 201.1625.

O/\/\/\/\Me
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(E)-oct-1-en-1-ylcyclohexane (34)

Prepared following the general procedure outlined above using (E)-1-iodooct-1-ene (87 uL, 0.50
mmol, 1.0 equiv.), cyclohexanecarboxylic acid (192 mg, 1.50 mmol, 3.0 equiv.),
Ir[dF(CF;)ppy].(dtbbpy)PF, (5.6 mg, 5.0 umol, 0.01 equiv.), NiCl,-glyme (5.5 mg, 25 pmol, 0.05
equiv.), dtbbpy (6.7 mg, 25 umol, 0.05 equiv.), Cs,CO; (489 mg, 1.5 mmol, 3.0 equiv.), and
DMSO (20.0 mL). After 8 h, the reaction mixture was subjected to the workup protocol outlined
in the general procedure. Purification by flash column chromatography (pentane) provided the
title compound (76 mg, 0.39 mmol, 78%) as a colorless oil. IR (film) v, 2956, 2921, 2852,
1448, 966 cm™; "H NMR (500 MHz, CDCl,) 8 0.89 (3H, t, J = 6.8, (CH,);CH;), 1.04-1.16 (3H,
m, CH,), 1.21-1.36 (11H, m, CH,), 1.59-1.75 (4H, m, CH,), 1.84-1.93 (1H, m, CHCH=CH),
1.94-2.00 (2H, m, CH=CHCH,), 5.31-5.40 (2H, m, CHCH=CH + CHCH=CH); "C NMR (126
MHz, CDCly) 6 14.1,22.6,26.1,26.2,26.9,28.8,29.7,30.2,31.8,32.7,33.3,40.7, 127.7, 136 4;
HRMS (ESI-TOF) m/z calcd. for C,,H,, ((M+H]") 195.2107, found 195.2108.

Me

trans-rose oxide

Prepared following the general procedure outlined above using 1-bromo-2-methylprop-1-ene (52
uL, 0.50 mmol, 1.0 equiv.), 4-methyltetrahydro-2H-pyran-2-carboxylic acid (144 mg, 1.0 mmol,
2.0 equiv.), Irf[dF(Me)ppy],(dtbbpy)PF, (5.1 mg, 5.0 umol, 0.010 equiv.), NiCl,-glyme (5.5 mg,
25 umol, 0.05 equiv.), dtbbpy (6.7 mg, 25 umol, 0.05 equiv.), Cs,CO; (326 mg, 1.0 mmol, 2.0
equiv.), and DMSO (20.0 mL). After 18 h, the reaction mixture was subjected to the workup
protocol outlined in the general procedure. Purification by flash column chromatography (5%
Et,O/pentane) provided the title compound (61 mg, 0.40 mmol, 79%, 5:1 d.r.). The inseparable
diastereomers were characterized as a mixture. IR (film) v, 2954, 2919, 2849, 1669, 1453,
1377, 1184, 1078, 1053, 881, 833,733 cm™; '"H NMR (500 MHz, CDCl5) 6 0.83-0.99 (0.8H, m),
107 3H,d,J=70),1.19-1.30 (1.2 H, m), 1.34-1.41 (1H, m), 1.50-1.64 (2.4H, m), 1.68-1.81
(7.2H, m), 1.97-2.07 (1H, m), 3.39-3.51 (0.4H, m), 3.67-3.79 (2H, m), 3.95-4.07 (0.4H, m),
437 (1H,td,J=8.2,3.3),5.17 (0.2 H,dt,J=8.3,1.6),5.29 (1H,dt,J = 7.9, 1.5); "C NMR (126
MHz, CDCl,) 8 18.3, 19.1,22.3,24.9,25.7,25.8,30.3, 324,34 4,382,408, 622,679, 68.4,
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69.1, 74.6, 80.1, 1254, 126.3, 135.6; HRMS (ESI-TOF) m/z caled. for CyoH,,0 ([M+H]")
155.1430, found 155.1432.

7) Experimental Data for Additional Examples

WMe

(E)-dodec-5-en-1-ylbenzene (S1)

Prepared following the general procedure outlined above using (E)-1-iodooct-1-ene (87 uL, 0.50
mmol, 1.0 equiv.), 5-phenylvaleric acid (267 mg, 1.5 mmol, 3.0 equiv.),
Ir[dF(CF;)ppy].(dtbbpy)PF, (5.6 mg, 5.0 umol, 0.010 equiv.), NiCl,-glyme (5.5 mg, 25 pumol,
0.05 equiv.), dtbbpy (6.7 mg, 25 umol, 0.05 equiv.), Cs,CO; (489 mg, 1.5 mmol, 3.0 equiv.), and
DMSO (20.0 mL). After 24 h, the reaction mixture was subjected to the workup protocol
outlined in the general procedure. Purification by flash column chromatography (pentane)
provided the title compound (14 mg, 0.06 mmol, 11%) as a colorless oil. IR (film) v, 2926,
2854, 1454 cm™; '"H NMR (500 MHz, CDCl,) 6 0.89 (3H,t,J = 6.7, (CH,);CH;), 1.22-1.37 (8H,
m, CH,), 136-145 (2H, m, CH,), 159-1.67 (2H, m, CH,), 193-205 (4H, m,
CH,CH=CHCH,), 2.61 (2H, t,J = 7.8, CH,Ph), 539 (2H, m, J = 4.7, CH=CH), 7.17-7.30 (5H,
m, ArH); "C NMR (126 MHz, CDCl,) 6 14.1,22.7,28.9,29.3,29.6,31.0,31.8,32.5,32.6,35.9,
125.6, 128.2, 1284, 130.0, 130.7, 142.9; HRMS (ESI-TOF) m/z calcd. for C,{H,, ([M+H]")
245.2264, found 245.2256.

=

MeO X

(E)-1-methoxy-4-(non-2-en-1-yl)benzene (S2)

Prepared following the general procedure outlined above using (E)-1-iodooct-1-ene (87 uL, 0.50
mmol, 1.0 equiv.), 2-(4-methoxyphenyl)acetic acid (125 mg, 0.75 mmol, 1.50 equiv.),
Ir[dF(CF;)ppy].(dtbbpy)PF, (5.6 mg, 5.0 umol, 0.010 equiv.), NiCl,-glyme (11 mg, 50 pmol,
0.10 equiv.), dtbbpy (20 mg, 75 pumol, 0.15 equiv.), Cs,CO; (277 mg, 0.85 mmol, 1.70 equiv.),
and DMF (25.0 mL). After 72 h, the reaction mixture was subjected to the workup protocol
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outlined in the general procedure. Purification by flash column chromatography (0-5%
Et,O/pentane) provided the title compound (112 mg, 0.482 mmol, 96%) as a colorless oil. IR
(film) v, 2955, 2924, 2854, 1510, 1243, 1175, 1038, 966, 818 cm™; 'H NMR (500 MHz,
CDCL,) 6 0.89 (3H, t, J = 6.7, CH,), 1.21-143 (8H, m, (CH,),CH;), 2.02 (2H, q, J = 6.8,
CH=CHCH,), 3.28 (2H, d, J = 6.0, CH,Ph), 3.80 (3H, s, OCHj;), 5.43-5.60 (2H, m, CH=CH),
6.82-6.86 (2H, m, ArH), 7.07-7.15 (2H, m, ArH); "C NMR (126 MHz, CDCl,) & 14.1, 22.6,
289,295, 31.7,325, 38.1, 55.3, 113.7, 129.1, 129.3, 131.8, 133.2, 157.8; HRMS (ESI-TOF)
m/z calcd. for C;sH,, ((M+H]") 233.1900, found 233.1896.

=
NS

cl

(E)-1-chloro-3-(non-2-en-1-yl)benzene (S3)

Prepared following the general procedure outlined above using (E)-1-iodooct-1-ene (87 uL, 0.50
mmol, 1.0 equiv.), 2-(3-chlorophenyl)acetic acid (128 mg, 0.75 mmol, 1.50 equiv.),
Ir[dF(CF;)ppy].(dtbbpy)PF, (5.6 mg, 5.0 umol, 0.010 equiv.), NiCl,-glyme (11 mg, 50 pmol,
0.10 equiv.), dtbbpy (20 mg, 75 pumol, 0.15 equiv.), Cs,CO; (277 mg, 0.85 mmol, 1.70 equiv.),
and DMF (25.0 mL). After 72 h, the reaction mixture was subjected to the workup protocol
outlined in the general procedure. Purification by flash column chromatography (0-5%
Et,O/pentane) provided the title compound (80 mg, 0.338 mmol, 68%) as a clear oil. IR (film)
Ve 2956, 2924, 2854, 1597, 1431, 1078, 966, 776, 682 cm™'; '"H NMR (500 MHz, CDCl;) 8 0.89
(3H,t,J =6.6,CHj;), 1.21-1.45 (8H, m, (CH,),CH,), 2.01-2.05 (2H, m, CH=CHCH,), 3.31 (2H,
d,J =4.1, CH,Ar), 5.47-5.60 (2H, m, CH=CH), 7.05-7.24 (4H, m, ArH); "C NMR (126 MHz,
CDCly) 6 14.1,22.6,28.9,29.3,31.7,32.5,38.7,126.0, 126.6, 127.7, 128.6, 129.5, 132.9, 134.1,
143.2; HRMS (ESI-TOF) m/z calcd. for C,sH,, ((M+H]") 237.1405, found 237.1409.

8) Spectral Data



S23

.
T T T
g8 8 88 8
T T T T T T T T T T T T T T T T T T T
9.0 85 8.0 75 7.0 65 6.0 55 5.0 45 4.0 35 3.0 25 20 15 1.0 05 0.0
1 (ppm)
2 s e o
= FR 3 g 8
3 g 28 8 5 =
‘ 1
‘ |
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
180 175 170 165 160 155 150 145 140 135 130 126 120 M5 4o 405 100 95 90 85 8 75 70 6 60 55 50 45 40 3
ppm



S24

(0] CO.H
Me
35

Faro
Fs60

Foot

Freo

8.0 75 7.0 65 6.0 55 5.0 45 4.0 35 3.0 25 2.0 1.5 1.0 05 XS
1 (ppm)

.5

<

86'89—

SH89—

ew—

£e5L—

6e°6LL—

CO,H

o

Me

35

T

90

T

70 60 50 4 30 20

80

% (ppm)

170 160 150 140 130 120 110

180



S25

AN-2-639

mr—m

66'7 ]
002 ﬁ
107

0]
0t
€0 |
b |
983

9€ ]
(el
10e
8¢ ]
99°c
68°
06°€ |
16°€ ]
16°€ ]
6]
6T'%
142
wh]
€]
866 ]
86|
65°G ]
0v's
s
s
£v's ]
£b's ]
1967
296 ]
Yo' |
596"

™

Iy

I

I —

___ 3

13

4
00T

[an4

S¥'C
A 80

Frot
Frot

Wooq

Wooq
Wooq

40
f1 (ppm)

4.5

AN-2-639

L6'SC
mo.wNW
61°9C
€E7TEN\.

e’ s

6LTE

oy

88'/9

L9\
w7y
wN.RW
v2'08

L6071

0L/8ET ™

13

P
f1 (ppm)

T T T
140 130 120

T
150

T
160



S26

B

Y,

8333852888555
SS

—

Me
Me
Me

14

Fwe M= ge—
svez—

6EZE~
28—

= Wm:

602
= Lo
60k A

8829—

T
35

== Fen 6c 08—
= M\E,

Lo
~E
s
g
== Feou | =
L
<
Le
3
= Foot
L
3
= Too
Le
3
ezsei—
L2
@
o
R ecen—
L
2

20

25

30

35

40

45

50

70

75

Me
Me
110 105 100 95 90" (ppr?\? 80

Me
145 140 135 130 125 120 15

150

155




W W

15

GWW{ZEs

T el
5 8 8
T T T T T T T T T T T T T T T
8.0 75 7.0 65 6.0 55 5.0 4.5 4.0 35 3.0 25 20 1.5 1.0
1 (ppm)
- 22 a5 8
S SS s3 @ 3 8 2 g g
2 88 88 8 2 5 8 8 g

15

T T T T T T T T T T T T
55 150 145 140 135 130 125 120 115 10 105 100

T T T T
9 s 8 80 75 70 6 60 55 S 45 4 5 3 25 20 15
1 (ppm)



S28

38

3888838588385333

8858

caneonLINT

2

25—

s

16

L

Lo

Foso
Feot

M\mmc
Froz

Foso
-

Lws

1.0

7.0 65 6.0 55 5.0 4% 4.0 35 3.0 25 20
1'(ppm)

75

1658—

srze—

2629—
£269—

e8eL—

sreL—

15221
€522k
S9'22k

=
segel
e

age—

eveeL—

16

T

T
105

110

T
115

95 90 85 “ (pp%?

100

140 135 130 125 120

45



S29

ToNNc

NP Ryttt

o0y

[ )]

//

Cl

17

Feoz

Feot
Feo

T

4.0

Foo

T

Feso [
Fo

3.0 25 2.0 1.5 1.0 0.5

35

3 (ppm)

75 7.0 6.5 6.0 55 5.0

8.0

06'5z—

9z6z—

sgze—

e rr—

S629—

996L—

10—

zzzel—

Cl

17

135 130 125 120 115 110 105 100 95 % 85 %
1 (ppm)

140



S30

198NN E328YI9YNE5SS

18

I

i

M\mm.,

00z
%1

69'52—

sE1e—

66'88—

2.0

25

3.0

2089—

35

1580—

4.0

4.5
1 (ppm)

o8 L9t —

18

1 (ppm)

160 150 140 130 120 110 100

170



S31

AN-2-674

8807
680
160
9T
9T
60T

€]
€67
SET
%Y
8e'T

g

51
1
97 |

6T

6T |
S6'T ]
871
00T
w0t
€0T
L0'C
0]
at
ST
91|
bLE ]
mm.m;
mﬁm;
LLE

LL€E]
6%
68°¢ |
16
({33
$6'€ |
g
18'%
5%
65'Y
65t |
0|
o*.m;
ws

ws
W
€9
'S
e
w'e
65 |
05'S
156
65

60T
om.jkm

S\ f—

[43
pS'sT

/r

/f

Me

Foge

19

R

T%

Faut

%vm.m

M\mo.ﬁ
Fu

%mo.ﬁ

Feot
Eoot

55 5.0 45 40
f1 (ppm)

6.0

6.5

AN-2-674

90'%T

YTz
wee\
S9N
wer ™
SrTE
e

889

37N
R TaN
0UT
mN.R\

SS0ET
19261

Me

19

ol

)
f1 (ppm)

T T T T
140 130 120 110

T
150

T
160



S32

AN-2-653

8v'T]
05T
187
6T
[<hN
€97
$ST]
99T
AN
€&
(8T
687
687}
167 Y
6T
¥6'T
S6'T
96'T
16T
00°C
10T
[
€0
$0'C
S0°C
90°C

et
bl
e
se
o
e
88\

68 f
16°€
433

8
miW
05
15
15

[An4

B R g jshsiaiaiata

0TS~
[t

/

Me

VA

Me

20

A

L

S0'T
€0'9

Tmﬂ.m

T

Fot
Faot

TE

woo.ﬁ

AN-2-653

61°8T

T RTR
szor”

e

68'GCT

L8'SET

Me

Me

20

)
f1 (ppm)

T T T T
140 130 120 110

T
150

T
160



S33

AN-2-663

9T
¥0'C
L0C
80'C
60°C
01°C
11'e
ae
£1'C
1454
ST'C
81°C
e
e
8L°€
8¢
6L'€
08¢
08°¢
8¢
06'€
16'€
T6'¢
[4x3
£6'¢
£6'¢
v6'¢
9Ty
LTy
8Ty
6Ty
[4:5

£8'G
¥8'S

I

21

U

U

9P
Wmﬁ
60
(e

TNE\

Frot
Fro

Woo.ﬁ

Woo.ﬁ

AN-2-663

w9

809\
wour
wN.R\

6T'v8

6y’ LTt

T

21

)
f1 (ppm)

T T T T
140 130 120 110

T
150

T
160



S34

$0°0
[sad

661
097
€977
¥97
¥
97
997
9977
1977
197
197
897
897\
(A i
817

T

Ll

€0
€0
¥0'T]
S0
S0'C
S0°C
£0°T]
10T
80C
6L'€

r—m

—
o
o~
L
—

€8¢
[43) %

——

AN-2-665

/////

i

r

.Me
“Me

22

F106

10T
Woo.ﬁ
80°C
WSA

0.0

40
f1 (ppm)

4.5

AN-2-665

00°0-

66'€C
99t

9ETET

€569

€6'LL
61'8L
Pb'8L
60°€8 <

SEL0T

_Me
“Me

Me

60°6vT

22

140

150

110 100 90 80 70
f1 (ppm)

120

130

160

170



S35

AN-2-642

99'G
89'S
89'G
89'S
69'G
69'S
T8

LS

/]

[

i

Me

23

T

Fyre

€69
H/mvo.N L
Foyrt

S0°€

1
Tt

Frot

Fro1 |
Foot

4.0 35

f1 (ppm)

4.5

7.0

75

8.0

AN-2-642

v

YA
8652\
8882
6062 A
bOTE
e

8829

275N
ou7
8TLL %
b0'08

€5°0ET
66'CET

Me

23

T
80
f1 (ppm)

T T T T T
140 130 120 110 100

T
150

T
160



S36

AN-2-654

657
09T
1977
197
€917
$9'1
[4:h
€81
¥8'T
8T
S8T]
987
00C
10°C
€0
$0°T
e
9'ET
8v'€
i
0S'€
15°¢ ]
€Lre]
8%
9]
66°¢ |
00y
00
Wy
Wy
s
'S
8v'S |
6v'S
¥9'S
996 ]
196
19
89°G ]

TR

69'S
06"

B

'/

v

/

ave

Me

24

) MMQ

L

e

Tm.e
W 08

F oot
F ooz

g
N

F oot

W 00°T
W 00T

AN-2-654

9€'89

LL9LTN
wLL
Nm.mm\

ETTE S
10zer”

Me

24

)
f1 (ppm)

T T T T
140 130 120 110

T
150

T
160



S37

I\

vee—

Zr—

!
A

Me

J

o

M\mmw

F ooez |-

M\em_x

M\omw

Womw

Foeo |

M‘bmo =
Fon

45 4.0 35 3.0 25 20
1 (ppm)

5.0

7.0 6.5 6.0

75

607L—

lozz—
o0se—
8voe—
sue

gsc—

1918~
srge—

Shrs—

28 r8—
s958—

eres—

20601 —

1Zen—

szeet—

88vEL—

Me/o"fgoz\\“ X

o

Me

Me

25

T
7! 70
t{Topm)

T
80




S38

AN-2-643

680
060
16°0
71
60T

STL
9L
L
8T'L
6CL
6L
wL
Ye'L
SE'L
9¢e'L
LEL

;S

BnO

Me

Me

26

F o

b Tv_:
U F ot

W 107

il iy

W pe'S

L

f1 (ppm)

AN-2-643

avr

[aTaps
9”
3827\
076z
w7
e

8569
98'SL
R.EW

7y

8TLL

IR
(Wil
:.@W
w®1e1
op'EET

€0'6ET

Me

BnO

26

Me

T
70

90

100

110

120

130

140

150

160

f1 (ppm)



S39

AN-2-655

-
© e
v
—

—
N
R
L

S

0L
1€L
S€'L
9¢e'L
8L

f

S/

A

N

27

Wmﬁ.m

To.w

Fooz

Fyoz

Fooe

WSA
00T

W s

AN-2-655

avr

yoTTT

06'8C

B.mNV
L€/
mm.Nm\

660,
€8'TL

L9\
Wiy
8TLL 7

or'9zT
Nm.NNﬁW
18°LCT
9€'8CT 7
LTSET
8H'8ET

|

X

27

)
f1 (ppm)

T T T T
140 130 120 110

T
150

T
160



S40

8

Y9258 sy

22885 3959858838

cvoscoogzay

FITTT

Me

SQoCLToReERERRIRLEeS

\ )20

(ppm)

o e

S ST

NUAIAS

Sl N

OBn

Wrl—

S099—
6299—

2969~
6669~

68°LL

2508~
1608~

EV60L~
Pt

L5z
mqmﬁ/
eI\
mmR,/
iz
e
978z
98zl

oezet
9281~

2rset
it

Me

Me

A
28

OBn

T T T T T T T
130 125 120 115 110 105 100 95

135

140




S41

AN-2-583

<
]

e
wy

6C'S
0€'S
[4%
2}
'S
144
'S
L¥'S
6v'S

Me

I

AR

29

Boc

Fooe

Woo.m

Fest

[an4
10°¢

wmo.m

10T

007
007

5.0 45 40
f1 (ppm)

5.5

6.0

AN-2-583

AR

592
10°€2

€582\
887

LE'6T
vLTE
ST'ZE
TeCE

IOy

1685

8£°9L V

0L 7

§eLL)

S8'8L

6€°0€T

8SVST

Me

Boc

29

T
90

T
100

T
110

T
120

T
130

T
140

T
150

T
160

T
170

f1 (ppm)



S42

AN-2-656

YT
wuy—

s
€S
SESF

9e's

6v'S
18'S

€5°G

I AVe

Me

30

NMeBoc

Me

Me

F 66

W 556

Ferm

W 107
W 00°e

wT

% 00T
% 10T

5.0 45 40
f1 (ppm)

5.5

6.0

AN-2-656

TTyr
L0TC
¥9'ce
8T'EC ™™
€V
1982\
ow.mN\
LT6C
0LT€
JAx4)

€80y

PSP T

R.me

Wiy

wN.R\

ST'6L

et
0z'zer

L6'SST

Me

Me

NMeBoc

Me

30

T
90

T
100

T
110

T
120

T
130

T
140

T
150

T
160

T
170

f1 (ppm)



S43

5835 23385338 8K
N 2y

25233388
{2

o

S/

Me
|

NHBoc
31

TFooe

Wmnm

Free

Feoz

Twe

TF-ss0
Foor

Ewe

Free

45 4.0 35 3.0 25 2.0 15 1.0 05
1 (ppm)

5.0

7.0 6.5 6.0

75

srpL—

e9zz—

6882~
orge—=
sree~"

SL18~
veze—

o0zr—

rres—

>

19621
PACIENS

8L el —

shgs—

Me

NHBoc

31

T

T T T T T T T T
140 135 130 125 120 15 110 105

145

T

150

95 90 “ ?p%m] 80

100

155



S44

BBRAFHLIST

s

808—

74

S/

I 7/

v

Me

NHBoc
32

|

Foe

I
820

TFes0
Foot

Egs0
0t
01

Feot

e

8.0 75 7.0 65 6.0 55 5.0 4.5 4.0 35 3.0 25 20 1.5 1.0 05
1 (ppm)

8.5

orpL—

ares—

eL—

SE0H—
26—

€261
o>
681zt —
99get—

66221
LZ0EE~_
oziE~J

ovgeL—

ee'gsh—

Me

NHBoc

HN

32




S45

$39858385

5833858183353

Me

33

Fore

Tqm

Foe [

Fooe

T2
Fe0c

7.0 65 6.0 55 5.0 45 4.0 35 3.0 25 20
1 (ppm)

75

2rpL—

992z—

6882~
ovez—

srie—
vsze—

6068—

sgszi—
eceet
m«mm.w
s96cl

ozzel—

hw—

Me

33

T

T T T T T T T
135 130 125 120 115 110 105

140

T

145

7!
95 90 85 HB?ppmi 5

100

150



B Nr222aBEEenNN T

Me
1
L .,J LI
T T
8 Tz
< b
T T T T T T T T T T T T T
8.0 75 7.0 65 6.0 55 5.0 45 4.0 35 3.0 25 20
1 (ppm)
S ©
5 2 g 880283837 3 =
8 ] S Sucogmass & b
[ [ 1 NN 1
Me
|
W A Il .
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
145 140 135 130 125 120 115 110 105 100 95 %0 85 - 70 65 60 55 50 45 40 35 30 25 20 15 10



S47

i

i

b,

ok

il

W

10

15

20

25

30

35

40

45

50

55

60

65

70

T
75

1 (ppm)

26
€6
6
v6
s 6281—
s yL6L—
% Fort
66 oz 1eze—
el 26ve~_
g 1152
0 Forz g
0 Fen
M\mm 2 0s0e—
89 srze—
€L
6evE—
~ Foos
s1ge—
6L0v—
0
o
o
o
\ Foo [ w
o
~— Teoz 2229 —
N H\% o 0829~
or9—
9069~
~— Fuo
0
Mo lov—
3
s
=3
1008—
Lo
= I
691
ot \ [} Fuo
ost
2 S~ S Fse0
L
L1 (0] 0
st o
P =
oy
oLl
s
L1
6L1 =3
0g ©
661
002 (0]
002
0% o] =
102
2072 0
2072 3
0 ©
€072
0z
0
s
g
Ly Q Q
i R =
m
p 74
~ ©
558 —
Se9eL— o
® o =
65'581—
o
=

Tk
T N

OV

i

T T T T T T T
130 125 120 15 10 105 100 95

135

140

45



S48

292383 4RRRRNNEREY

Me

JOlL

Froe

o8t

65 6.0 55 5.0 45 40
1 (ppm)

7.0

75

wy—

v9ze—

sss2t—

0782~
eegeL—"

egay—

Me

T

T T T T T T
130 125 120 15 110 105

135

T

140

95

100

145



S49

oge—

EEEREEIE R

€89
EWW
89
802
AN
01
S

Iy

Me

MeO

M\mwm

T.w

o
0z Fa

M\mm.

M\mmm £
a

0
%SN o

H\Nn.w
M\mm 2

orrL—

£92z—

9g8z—
svee—"
2L~
1s2e—

vree—

szss—

en—

9062k~
veeel—

18—
ozgel—

8L L5H—

Me

MeO

S2

1 (ppm)

150 140 130 120 110 100 90

160



S50

oEt

283888858

N =

83385

oe'e
lee—

Me

Cl

S3

M\SN

Fore

7.0 65 6.0 55 5.0 45 4.0
1 (ppm)

75

8.0

orpL—

e9zz—

sEEE~
ve6e—

or1e—
6vze—

r988—

Breri—

Me

Cl

S3

T

T T T T T T T
135 130 125 120 115 110 105

140

T

145

7!
95 90 85 Hs?ppmi 5

100

150



S51

9) References Cited

" Perrin, D. D.; Armarego, W. L. F. Purification of Laboratory Chemicals, 3rd ed. Pergamon Press: Oxford, 1988.
Za) Lowry, M. S.; Goldsmith, J. I; Slinker, J. D.; Rohl, R.; Pascal, Jr., R. A.; Malliaras, G. G.; Bernhard, S. Chem.
Mater. 2005, 17,5712.b) Ladouceur, S.; Fortin, D.; Zsyman-Colman, E. Inorg. Chem. 2011, 50, 11514.

3 Pangborn, A. B.; Giardello, M. A.; Grubbs, R. H.; Rosen, R. K.; Timmers, F. J. Safe and Convenient Procedure for
Solvent Purification. Organometallics 1996, 15, 1518.

* Still, W. C.; Kahn, M. A ; Mitra, J. Rapid Chromatographic Technique for Preparative Separations with Moderate
Resolution. J. Org. Chem. 1978, 43,2923.

5 Mulvaney, J. E.; Folk, T. L.; Newton, D. J. J. Org. Chem. 1967, 32, 1674.

¢ Miller, R. B ; McGarvey, G. J. Org. Chem., 1978, 43,4424.

" Germain, J.; Deslongchamps, P. Tetrahedron Lett. 1999, 40, 4051.

8 Sammakia, T.; Johns, D. M.; Kim, G.; Berliner, M. A. J. Am. Chem. Soc. 2005, 127, 6504.

o Comeskey, D. J.; Bunn, B. J.; Fielder, S. Tetrahedron Lett. 2004, 45,7651.

19 Brozek, L. A.; Sieber, J. D.; Morken, J. P. Org. Lett. 2011, 13,995.

"' Zhan, F.; Liang, G. Angew. Chem. Int. Ed. 2013, 52, 1266.

12 Hanessian, S.; Tehim, A.; Chen, P. J. Org. Chem. 1993, 58, 7768.

13 Achard, T.; Lepronier, A.; Gimbert, Y.; Clavier, H.; Giordano, L.; Tenaglia, A.; Buono, G. Angew. Chem. Int. Ed.
2011, 50, 3552.

4 Selvam, J.J.P.; Rajesh, K.; Suresh, V.; Babu, D. C.; Venkateswarlu, Y. Tetrahedron Asymmetry 2009, 20, 1115.
15 Lubineau, A.; Grand, L. Tetrahedron 1994, 50, 10265.

16 Brown, J. M.; Hall, S. A. J. Organomet. Chem. 1985, 285, 333.



