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Experimental

Materials and M ethods

Unless otherwise stated, reactions were peddrin flame-dried glassware fitted with
rubber septa under a nitrogen atmosphere. Liq@#demts and solvents were transferred
via syringe under nitrogen. THF was distilled oveodium/benzophenone ketyl;
dichloromethane, benzene and toluene were distohegl calcium hydride. All other
solvents were used as received unless otherwisa nBeaction temperatures above 23
°C were controlled by an IKAtemperature modulator. Reactions were monitorethiny
layer chromatography using SiliCycle silica gel BR54 precoated plates (0.25 mm)
which were visualized using UV irradiation, anisgigde stain or KMn@ stain.
SiliCycle Silica-P silica gel (particle size 40-661) was used for flash chromatography.
'H and**C NMR were recorded on Bruker AVB-400 or DRX-500 Midpectrometers
with 13C operating frequencies of 100 and 125 MHz, re$pslgt in benzenel; at 23 °C.
Chemical shiftsq) are reported in ppm relative to the residual solsignal § = 7.15 for
'H NMR and$ = 128.02*C NMR). Data for'H NMR are reported as follows: chemical
shift (multiplicity, coupling constant, number ofdrogens). Multiplicity is abbreviated
as follows: s (singlet), d (doublet), t (triplet),(quartet), m (multiplet). IR spectra were
recorded on a Nicolet MAGNA-IR 850 spectrometer ame reported in frequency of
absorption (crif). Mass spectral data were obtained from the Masst8al Facility at the

University of California, Berkeley.
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Representative Procedurefor the Synthesis of Substrates

A flame-dried, round-bottom flask was chargéth anhydrous THF (50 mL) and 2-
ethynylpyridine (49QuL, 4.85 mmol). The solution was cooled to -42 °@ &uLi (2.5
M in hexanes, 2.3 mL, 5.82 mmol) was added dropwike solution was allowed to stir
at -42 °C for 90 min, and then benzaldehyde (7I006.79 mmol) was added dropwise to
the reaction mixture. The mixture was stirred & °€ for 2 h, then pivaloyl chloride
(900 uL, 7.28 mmol) was added dropwise. The mixture wased for an additional 45
min at this temperature, then allowed to warm tfter 3 h, saturated aqueous MH
solution (30 mL) was added slowly and stirring veasitinued for 10 min. The mixture
was diluted with EtOAc (50 mL), and the aqueoustayas extracted with EtOAc (3 X
30 mL). The organic layers were combined, washet tine (60 mL) and dried over
MgSQ,. The solvent was removed under reduced pressute¢hencrude mixture was
purified by flash chromatography (4:1 hexanes/EtD#x obtain a yellow crystalline
solid (1.18 g, 83% vyield).

Spectral Data for Substrates

OPiv

/)

1-Phenyl-3-(pyridin-2-yl)prop-2-ynyl pivalate (18b): Yellow oil, 83% yield; R; (3:1
hexanes/EtOAc) 0.24H NMR (300 MHz, GDg) & 8.32 (d,J = 4.8 Hz, 1H), 7.58 (ddJ

= 7.9, 1.2 Hz, 2H), 7.12-6.96 (m, 4H), 6.93 (s, 161y5 (dt,J= 7.8, 1.7 Hz, 1H), 6.47-
6.39 (m, 1H), 1.10 (s, 9H)’C NMR (125 MHz, GDe) & 176.6, 150.3, 143.2, 137.7,
135.5, 129.0, 128.9, 128.3, 127.3, 123.0, 87.®,8%.0, 38.8, 27.0R (film) vmax 2974,
1734, 1583, 1464, 1428, 1275, 1138, 697'cM S (EI'): m/z 293 (M"); HRMS (EI")
calcd for [GgH190NO;] " mVz 293.1416, found 293.1411.
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4,4-Dimethyl-1-(pyridin-2-yl)pent-1-yn-3-yl pivalate (Table 2, entry 1): Yellow oil,
69% vyield;R; (3:1 hexanes/EtOAc) 0.36: NMR (400 MHz, GDg) 6 8.32 (d,J = 4.14
Hz, 1H), 7.02 (dJ = 7.8 Hz, 1H), 6.77 (dt) = 7.7, 1.8 Hz, 1H), 6.44 (ddd,= 7.6, 4.8,
1.1Hz, 1H), 5.58 (s, 1H), 1.16 (s, 9H), 1.03 (s);9¥C NMR (100 MHz, GDs) & 176.6
150.2 143.4 135.5 128.3 127.3 122.8 85.9 72.0,,3 2, 25.7]R (film) vmax 2971,
1735, 1583, 1464, 1428, 1278, 1147, 973, 780;cwhS (EI"): m/z 273 (M); HRMS
(EI") calcd for [G7H23NO,]": mz 273.1729, found 273.1725.

OPiv

\

/

1-Cyclopropyl-3-(pyridin-2-yl)prop-2-ynyl pivalate (Table 2, entry 2): Yellow oil,
56% vyield;R; (3:1 hexanes/EtOAc) 0.334 NMR (500 MHz, GDg) & 8.32 (d,J = 4.4
Hz, 1H), 7.02 (dJ = 7.8 Hz, 1H), 6.76 (dt) = 7.7, 1.8 Hz, 1H), 6.43 (ddd,= 7.6, 4.8,
1.1 Hz, 1H), 5.59 (d) = 7.2 Hz, 1H), 1.28-1.21 (m, 1H), 1.18 (s, 9H), 047 (m, 2H),
0.35-0.25 (m, 2H)®*C NMR (125 MHz, GD¢) & 176.9, 150.3, 143.3, 135.5, 127.3,
122.8, 85.4, 67.6, 38.9, 27.2, 15.1, 3.7, 2EB{film) vmax 2974, 1731, 1582, 1464, 1429,
1278, 1148, 1031, 968, 780 ¢M S (FAB™): m'z 258 (M+H"); HRM S (FAB") calcd for
[C16H20NO;] " (M+H™): mVz 258.1494, found 258.1487.
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1-Cyclohexenyl-30(pyridine-2-yl)prop-2-ynyl pivalate (Table 2, entry 3): Yellow oil,
72% yield: R; (3:1 hexanes/EtOAc) 0.28H NMR (400 MHz, GDg) & 8.36-8.32 (m,
1H), 7.04 (tdJ= 7.8, 1.0 Hz, 1H), 6.75 (d§,= 7.8, 1.8 Hz, 1H), 6.42 (ddd,= 7.6, 4.9,
1.2 Hz, 1H), 6.34 (s, 1H), 6.04 (@= 1.0 Hz, 1H), 2.42-2.01 (m, 2H), 1.86-1.73 (m, 2H),
1.54-1.41 (m, 2H), 1.39-1.27 (m, 2H), 1.16 (s, 9¥E NMR (100 MHz, GDe) 5 176.6,
150.2, 143.4, 135.5, 133.7, 127.3, 122.8, 86.23,868.2, 39.0, 27.3, 27.2, 25.2, 24.9,
22.7, 22.31R (film) vmax 2932, 1733, 1582, 1463, 1428, 1274, 1143, 1030 AT MS
(EI": miz 297 (M); HRMS (EI") calcd for [GeHo3NO,]™: mvz 297.1729, found
297.1733.

OPiv

/)

5-Methyl-1-(pyridine-2-yl)hex-4-en-1-yn-3-yl pivalate (Table 2, entry 4): Yellow oil,
82% vield:R; (3:1 hexanes/EtOAc) 0.484 NMR (400 MHz, GDg) & 8.33 (ddJ = 4.8,
0.7 Hz, 1H), 7.06 (d) = 7.8 Hz, 1H), 6.76 (dt) = 7.7, 1.8 Hz, 1H), 6.63 (d,= 9.0 Hz,
1H), 6.43 (ddd,) = 7.6, 4.8, 1.1 Hz, 1H), 5.58-5.53 (m, 1H), 1.54J¢ 1.2 Hz, 3H),
1.41 (d,J = 1.2 Hz, 3H), 1.16 (s, 9H}*C NMR (100 MHz, GDs) 5 176.7, 150.3, 143.5,
139.3, 135.5, 127.3, 122.8, 121.2, 86.8, 85.2,,638®, 27.2, 25.5, 18.2R (film) vmax
2973, 1730, 1582, 1463, 1428, 1275, 1145, 924, ¢t MS (EI"): miz 271 (M");
HRMS (EI") calcd for [G/H21NO,]": mVz271.1572, found 271.1573.
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(E)-5-Phenyl-1-(pyridin-2-yl)pent-4-en-1-yn-3-yl pivalate (Table 2, entry 5): Yellow
oil, 56% vyield;R; (3:1 hexanes/EtOAc) 0.36H NMR (500 MHz, GDg) & 8.34 (d,J =
4.2 Hz, 1H), 7.11-7.05 (m, 3H), 7.04-6.97 (m, 36187 (d,J = 15.7 Hz, 1H), 6.77 (d{

= 7.7, 1.8 Hz, 1H), 6.48 (dd,= 6.7, 0.9 Hz, 1H), 6.44 (ddd,= 7.6, 4.8, 1.0 Hz, 1H),
6.29 (dd,J = 15.8, 6.7 Hz, 1H), 1.17 (s, 9H}'C NMR (125 MHz, GD¢) § 176.7, 150.4,
143.3, 136.2, 135.5, 135.1, 128.7, 128.5, 128.3,312124.1, 123.0, 86.9, 85.2, 64.9,
38.9, 27.11R (film) vmax 2973, 1732, 1582, 1464, 1428, 1273, 1140, 965, 699 cni;
MS (EI'): m/z 319 (M"); HRMS (EI") calcd for [GiH21NO,]™: mvz 319.1572, found
319.1573.

OPiv

1-(Furan-2-yl)-3-(pyridin-2-yl)prop-2-ynyl pivalate (Table 2, entry 6): Orange oil,
70% vyield;R; (3:1 hexanes/EtOAc) 0.231 NMR (400 MHz, GD¢) 6 8.32 (d,J = 4.2

Hz, 1H), 7.04-6.95 (m, 3H), 6.76 (&= 7.8, 1.7 Hz, 1H), 6.49 (d,= 3.3 Hz, 1H), 6.44
(dd, J = 7.6, 4.9 Hz, 1H), 5.93 (dd, = 3.2, 1.9 Hz, 1H), 1.10 (s, 9H}*C NMR (100
MHz, GsD¢) 6 176.6, 150.3, 149.9, 143.7, 142.9, 135.5, 12728,11, 110.8, 110.5, 86.1,
83.5, 59.2, 38.9, 27.0R (film) vmax 2974, 1737, 1583, 1464, 1429, 1273, 1135, 1008,
919, 779, 741 cit MS (EI"): m/z 283 (M"); HRMS (EI") calcd for [G/H17/NOs]*: miz
283.1208, found 283.1205.

S6



Hardin and Sarpong, Supporting Information 7

1-(Naphthalen-3-yl)-3-(pyridine-2-yl)prop-2-ynyl pivalate (Table 2, entry 7): Yellow

oil, 68% yield;R; (3:1 hexanes/EtOAc) 0.2 NMR (400 MHz, GDs) 6 8.34 (dd,J =

4.8, 0.8 Hz, 1H), 8.00 (d,= 0.5 Hz, 1H), 7.72 (dd] = 8.5, 1.7 Hz, 1H), 7.58 (d,= 8.6

Hz, 1H), 7.53 (ddJ = 5.9, 3.3 Hz, 2H), 7.21-7.17 (m, 2H), 7.09 (s, 1HY4 (td,J = 7.8,

1.0, 1.0 Hz, 1H), 6.75 (d§,= 7.7, 1.8 Hz, 1H), 6.43 (ddd,= 7.6, 4.8, 1.2 Hz, 1H), 1.13
(s, 9H); *C NMR (125 MHz, GDs) & 176.6, 150.3, 143.2, 135.5, 135.0, 133.9, 133.6,
129.0, 128.7, 128.3, 127.6, 127.4, 126.7, 126.5,4,223.0, 87.3, 86.0, 66.3, 38.9, 27.0;
IR (film) vmax 2973, 1732, 1582, 1463, 1428, 1274, 1138 ckiS (EI*): m/z 343 (M');
HRMS (EI) calcd for [GaH2iNO,]": mVz343.1572, found 343.1577.

OPiv
O
NP N
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S

1-(Benzo[d][1,3]dioxol-5-yl)-3-(pyridine-2-yl)prop-2-ynyl pivalate (Table 2, entry 8):
Yellow oil, 92% yield;R; (3:1 hexanes/EtOAc) 0.234 NMR (400 MHz, GDg) 5 8.33
(d,J= 3.3 Hz, 1H), 7.18 (d) = 1.7 Hz, 1H), 7.03-6.97 (m, 2H), 6.83 (s, 1H), 6(@fH J

= 7.7, 1.6 Hz, 1H), 6.52 (d,= 8.0 Hz, 1H), 6.43 (dd] = 7.4, 4.9 Hz, 1H), 5.20 (d,=
3.6 Hz, 2H), 1.10 (s, 9H)*C NMR (125 MHz, GD¢) 6 176.6, 150.3, 148.6, 148.4,
143.2, 135.5, 131.5, 127.3, 123.0, 122.1, 108.8.4,0101.2, 86.9, 86.0, 65.9, 38.8,
27.0,;IR (film) vmax 2974, 1732, 1582, 1489, 1464, 1249, 1140, 1038, BB cn; MS
(EI"): mvyz 337 (M); HRMS (EI") calcd for [GoH1gNO4": mvz 337.1314, found
337.1311.
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1-(3,5-dimethoxyphenyl)-3-(pyridin-2-yl)prop-2-ynyl pivalate (Table 2, entry 9):
Yellow oil, 90% yield;R; (3:1 hexanes/EtOAc) 0.13%4 NMR (400 MHz, GDg) & 8.31
(d,J= 4.8 Hz, 1H), 7.00 (dJ = 7.8 Hz, 1H), 6.97-6.94 (m, 3H), 6.75 (dt= 7.7, 1.6 Hz,
1H), 6.49 (tJ = 2.2 Hz, 1H), 6.43 (ddJ = 7.1, 5.3 Hz, 1H), 3.27 (s, 6H), 1.13 (s, 9H);
3C NMR (125 MHz, GDg) 6 176.6, 161.7, 150.3, 143.2, 140.0, 135.5, 1282§,4],
122.9, 105.8, 101.5, 86.0, 66.0, 54.9, 38.9, 2TR (film) vmax 2971, 1735, 1598, 1464,
1429, 1274, 1206, 1139, 1068, 779w S (EI'): m/z 353 (M"); HRM S (EI") calcd for
[C21H23NO,] " m/z 353, 1627, found 353.1628.

OPiv Br

/)

1-(2-Bromophenyl)-3-(pyridin-2-yl)prop-2-ynyl pivalate (Table 2, entry 10): Yellow
oil, 83% vyield;R; (3:1 hexanes/EtOAc) 0.234 NMR (400 MHz, GDg) 6 8.32 (d,J =
4.1 Hz, 1H), 7.95 (d) = 7.7 Hz, 1H), 7.29 (s, 1H), 7.24 (ddi= 8.0, 1.1 Hz, 1H), 7.00
(d,J=7.8 Hz, 1H), 6.87 (dj = 7.7, 1.1 Hz, 1H), 6.74 (df,= 7.8, 1.6 Hz, 1H), 6.62 (dt,
J= 7.9, 1.6 Hz, 1H), 6.46-6.40 (m, 1H), 1.14 (s, 98 NMR (100 MHz, GDs) &
176.2, 150.2, 136.6, 135.5, 133.3, 130.5, 130.2,8,223.0, 87.4, 85.0, 65.8, 60.0, 38.9,
27.1, 20.5, 14.2ZR (film) vmax 2973, 1737, 1582, 1464, 1429, 1275, 1135, 1028 cAY

L' MS (EI"): m'z371 (M"); HRMS (EI") calcd for [GgH1gBrNO,]*: m/z 371.0520, found
371.0511.
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1-(2,6-dimethylphenyl)-3-(pyridin-2-yl)prop-2-ynyl pivalate (Table 2, entry 11):
Yellow oil, 80% yield;R; (3:1 hexanes/EtOAc) 0.234 NMR (400 MHz, GDg) 5 8.30
(d,J= 4.8 Hz, 1H), 7.44 (s, 1H), 6.99-6.91 (m, 2H), 6884 (m, 2H), 6.74 (dj = 7.7,
1.8 Hz, 1H), 6.42 (ddd] = 7.6, 4.8, 1.1 Hz, 1H), 2.65 (s, 6H), 1.07 (s, 95 NMR
(100 MHz, GDg) 6 176.6, 150.3, 143.3, 137.8, 135.5, 134.1, 1298,0, 127.2, 122.8,
86.4, 85.7, 62.4, 38.9, 27.1, 20IR (film) vmax 2974, 1732, 1582, 1463, 1428, 1275,
1141, 1032, 938, 777 ¢m MS (EI": m/iz 321 (M"); HRMS (EI') calcd for
[C21H23NO,] - mVz 321.1729, found 321.1724.

OPiv

/

| OMe

1-(4-M ethoxyphenyl)-3-(pyridine-2-yl)prop-2-ynyl pivalate (Table 2, entry 12b):
Yellow oil, 81% yield;R; (3:1 hexanes/EtOAc) 0.3%4 NMR (400 MHz, GDg) & 8.33
(d,J=4.3 Hz, 1H), 7.54 (d) = 8.7 Hz, 2H), 7.04 (dJ = 7.8 Hz, 1H), 6.94 (s, 1H), 6.78
(dt,J= 7.7, 1.8 Hz, 1H), 6.68 (d, = 8.7 Hz, 2H), 6.45 (ddd] = 7.6, 4.8, 1.1 Hz, 1H),
3.21 (s, 3H), 1.12 (s, 9HY*C NMR (125 MHz, GDg) & 176.7, 160.5, 150.3, 143.3,
135.5, 129.8, 129.6, 127.3, 122.9, 114.3, 86.98,85.8, 54.7, 38.8, 27.0R (film) vmax
2972, 1732, 1582, 1464, 1251, 1140, 1032, 833, cfd$ MS (EI"): m/z 323 (M");
HRMS (EI") calcd for [GoH21NO3]": mVz 323.1521, found 323.1517.

S9



Hardin and Sarpong, Supporting Information 10
OPiv

N,
N

CF
® :

1-(4-(trifluoromethyl)phenyl)-3-(pyridine-2-yl)prop-2-ynyl pivalate (Table 2, entry
12¢): Yellow oil, 78% yield;R; (3:1 hexanes:EtOAc) 0.2Tp 109-111 °C:'H NMR
(400 MHz, GDg) 6 8.33 (d,J = 4.6 Hz, 1H), 7.36 (dJ = 8.2 Hz, 2H), 7.24 (d) = 8.2
Hz, 2H), 7.02 (dJ = 7.8 Hz, 1H), 6.80-6.73 (m, 2H), 6.50-6.38 (m, 1H}10 (s, 9H);
3C NMR (100 MHz, GD¢) & 176.3, 150.3, 142.7, 141.1, 135.5, 128.0, 12723,2,
125.7, 125.7, 123.1, 87.3, 84.9, 65.0, 38.7, 2638(film) vmax 2976, 1737, 1583, 1464,
1429, 1326, 1132, 1068, 1019, 779¢M S (EI'): m/z361 (M"); HRM'S (EI) calcd for
[CaoH18FsNO,] ™ M2 361.1299, found 361.1302.

OPiv
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Methyl 4-(1-(pivaloyloxy)-3-(pyridin-2-yl)prop-2-ynyl)benzoate (Table 2, entry 12d):
White solid, 73% yieldR; (3:1 hexanes/EtOAc) 0.1Tnp 97-100 °C:*H NMR (500
MHz, CsDg) 6 8.31 (d,J = 4.1 Hz, 1H), 8.03 (dJ = 8.4 Hz, 2H), 7.49 (dJ = 8.2 Hz,
2H), 7.00 (dJ = 7.8 Hz, 1H), 6.82 (s, 1H), 6.76 (dt= 7.7, 1.8 Hz, 1H), 6.44 (ddd,=
7.6, 4.8, 1.1 Hz, 1H), 3.44 (s, 3H), 1.09 (s, 9HE NMR (125 MHz, GDe) & 176.4,
166.1, 150.4, 143.0, 142.1, 135.5, 131.1, 130.3,31223.1, 87.4, 85.2, 65.4, 51.6, 38.8,
27.0;IR (film) vmax 2974, 1727, 1582, 1464, 1429, 1278, 1137, 1024, 704 cn; MS
(EI": myz 351 (M"); HRMS (EI") calcd for [GiH.iNO4": mvz 351.1471, found
351.1470.
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OPiv

1-(4-Cyanophenyl)-3-(pyridin-2-yl)prop-2-ynyl pivalate (Table 2, entry 12¢): Yellow
solid, 77% yieldR; (3:1 hexanes/EtOAc) 0.284 NMR (500 MHz, GDg) 6 8.30 (d,J =

4.8 Hz, 1H), 7.16 (d) = 8.3 Hz, 2H), 7.01 (dJ = 7.8 Hz, 1H), 6.92 (dJ = 8.3 Hz, 2H),
6.78 (dt,J = 7.7, 1.7 Hz, 1H), 6.63 (s, 1H), 6.45 (ddds 7.6, 4.8, 0.8 Hz, 1H), 1.08 (s,
9H); *C NMR (125 MHz, GD¢) & 176.3, 150.5, 142.7, 141.7, 135.6, 132.4, 128.3,
127.3, 123.3, 118.3, 113.2, 87.6, 84.5, 65.1, 3BA; IR (film) vmax 2974, 2230, 1737,
1582, 1464, 1429, 1276, 1135, 1032, 780'cMS (EI*): m/z 318 (M"); HRMS (EI")
calcd for [GoH1sN202]*: m/z 318.1368, found 318.1368.

Scheme S2
OMe
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Representative Procedurefor 4-M ethoxybenzoate Substrates

A flame-dried, round-bottom flask was chargath anhydrous THF (27 mL) and 2-
ethynylpyridine (28QuL, 2.75 mmol). The solution was cooled to -42 °@ &ulLi (1.21
mL, 3.03 mmol, 2.5 M in hexanes) was added dropwlite solution was allowed to stir
at this temperature for 90 min, and then benzaldehi$35uL, 3.30 mmol) was added
dropwise to the reaction mixture. The mixture wasesl at -42 °C for 2 h, then 4-
methoxybenzoyl chloride (52{L, 3.85 mmol) was added dropwise. The mixture was

stirred for an additional 90 min, then allowed tarm to rt. After 3 h, saturated aqueous
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NH4CI solution (25 mL) was added slowly and stirringntnued for 10 min. The
mixture was diluted with EtOAc (20 mL), and the aqus layer was extracted with
EtOAc (3 x 20 mL). The combined organic phase washed with brine (30 mL) and
dried over MgS@ The solvent was removed under reduced pressudethan crude

mixture was purified via flash chromatography (#gxanes/EtOAc) to obtain a yellow
oil (724.6 mg, 77% yield).

Spectral Data for 4-M ethoxybenzoate Substrates

Ph

4 O

N
B
| o)\©\
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21b

1-Phenyl-3-(pyridin-2-yl)prop-2-ynyl 4-methoxybenzoate (21b): Yellow oil, 77%
yield; Rs (3:1 hexanes/EtOAc) 0.16H NMR (400 MHz, GD¢) 6 8.34 (d,J = 4.1 Hz,
1H), 8.10 (dJ = 9.0 Hz, 2H), 7.69 (d) = 7.1 Hz, 2H), 7.20 (s, 1H), 7.12-7.01 (m, 3H),
6.98 (td,J = 7.8, 1.0 Hz, 1H), 6.75 (dfl = 7.8, 1.8 Hz, 1H), 6.56-6.51 (m, 2H), 6.43
(ddd,J = 7.6, 4.9, 1.1 Hz, 1H), 3.08 (s, 3HJC NMR (100 MHz, GDs) & 165.1, 163.9,
150.2, 143.2, 137.6, 135.5, 132.4, 129.0, 128.9,92127.4, 123.0, 122.6, 113.9, 87.3,
86.1, 66.5, 54.8IR (film) vmax 2974, 1716, 1606, 1582, 1511, 1463, 1253, 11691,10
768 cmi'; MS (EI"): m/z 343 (M"); HRMS (EI') calcd for [GoH17NO3]*: m/z 343.1208,
found 343.1205.
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1-(4-(trifluoromethyl)phenyl)-3-(pyridin-2-yl)prop-2-ynyl 4-methoxybenzoate (21d):
Yellow oil, 91% yield;R; (3:1 hexanes/EtOAc) 0.13%4 NMR (500 MHz, GDg) & 8.33
(d,J= 4.7 Hz, 1H), 8.11 (d) = 8.5 Hz, 2H), 7.46 (d) = 8.0 Hz, 2H), 7.24 (dJ = 8.1
Hz, 2H), 7.05-7.00 (m, 2H), 6.77 @= 7.7 Hz, 1H), 6.58 (d) = 8.5 Hz, 2H), 6.45 (dd]

= 7.5, 4.9 Hz, 1H), 3.09 (s, 3H}*C NMR (125 MHz, GDg) & 164.9, 164.1, 150.4,
142.9, 141.2, 135.6, 132.380, 128.4, 128.3, 1229.,4, 125.9, 123.2, 122.2, 114.1, 87.7,
85.1, 65.6, 54.8tR (film) vmax 2937, 2841, 1719, 1606, 1511, 1464, 1326, 1258311
1091, 1020, 846, 771 ¢m MS (EI"): m/iz 411 (M"); HRMS (EI') calcd for
[C23H16FsNO3]™: mz411.1082, found 411.1079.

Scheme S3
o) 0 OH o)
o KoCOs, Me, SO, O)b LIAID, %ﬂ:@ DMP, NaHCO;
acetone THF, 0 C CH,Cl,
S5 S6 s7 S8

1. BuLi, THF, -42 C

2. Q 5 OPiv
P 1)
Ny N &
| > \
S 0 |
3. )k =

S3 cl t-Bu 24-d
42 C -1t
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Synthesis of the Deuter ated Substrate (24-d)

2,6-dimethylbenzoic aci(sb) (1.00 g, 6.7 mmol), potassium carbonate (1.400g1
mmol), dimethyl sulfate (70@QL, 7.4 mmol) and acetone (33 mL) were combined in a
round-bottom flask and stirred under a nitrogencephere at rt for 4 h. The solvent was
removed under reduced pressure and the resulteidueswas taken up in ethyl acetate
(20 mL). The solution was diluted with water (20 Ynland the agueous layer was
extracted with ethyl acetate (3 x 15 mL). The orgdawyers were combined, washed with
brine (30 mL), and dried over MgQQOThe solvent was removed under reduced pressure
to yield a peach oil, which was purified via flagfiromatography (9:1 hexanes/EtOAc) to
give a light peach oil (1.02 g, 93% yield).

Lithium aluminum deuteride (51.2 mg, 1.22 mjmebhs added in three portions to a
round-bottom flask containing methyl es&f (200 mg, 1.22 mmol) in THF (6 mL) at O
°C. The mixture was stirred at 0 °C for 2 h undemteogen atmosphere. Water (pl)
was added dropwise over 1 min followed by 10% swodnydroxide aqueous solution (51
uL). Then, an additional 153L of water was added dropwise. The salts were reov
via vacuum filtration and the solvent was removediar reduced pressure to yield a
white crystalline solid (144.9 mg, 86% yield).

The deutrated alcoh87 (441.9 mg, 3.2 mmol), sodium bicarbonate (806.5 t§
mmol) and dichloromethane (16 mL) were combinedaiflame-dried, round-bottom
flask. Dess Martin periodinane (1.612 g, 3.8 mnmwd)s added to the mixture in five
portions over 5 min. The mixture was stirred atimtler a nitrogen atmosphere for 1 h.
Saturated aqueous sodium sulfite solution (20 m&3 then added, and the aqueous layer
was extracted with dichloromethane (3 x 20 mL). ©hganic layers were combined and
washed with saturated aqueous sodium bicarbonaigoso(1 x 30 mL), brine (1 x 30
mL) and dried over MgS£ The solvent was removed under reduced pressudethe
resulting crude aldehyde was purified via flashoomatography (4:1 hexanes/EtOAcC).
The deuterated aldehy&8 was obtained as a colorless oil (315.3 mg, 73%lyie

2-ethynylpyridine was added in88 using the previously described protocol (Scheme
S1) to give the deuterated substr@i4-q) as a colorless oil (306.2 mg, 63% yielth.
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NMR (500 MHz, GDg) & 8.32 (d,J = 4.8 Hz, 1H), 6.97-6.92 (m, 2H), 6.87 @= 7.5
Hz, 2H), 6.74 (dt] = 7.7, 1.4 Hz, 1H), 6.45-6.41 (m, 1H), 2.65 (s, 6HP7 (s, 9H)*C
NMR (125 MHz, GDg) 5 176.6, 150.2, 143.2, 137.8, 135.5, 134.0, 1228,0, 128.3,
127.3, 122.9, 86.4, 85.7, 38.9, 27.1, 20R;(film) vmax 2973, 1732, 1582, 1463, 1276,
1149, 1084, 778 cth MS (EI*): miz 322 (M"); HRMS (EI") calcd for [GiH2,DNO,]*:
m/z 322.1792, found 322.1789.

Scheme $4
1. BuLi (2.5 M in hexanes), -42 C

OAc
zZ 2 Q 78T
Ny )l\ Ac,0, DMAP, Et;N N
| > A
_ THE CH,Cl, |
Z
28

S3

/

Synthesis of Tertiary Substrate (28)

2-Methyl-4-(pyridin-2-yl)but-3-yn-2-yl| acetate: A flame-dried, round-bottom flask
was charged with anhydrous THF (20 mL) and 2-etlpymdine (S3) (202 uL, 2.0
mmol). The solution was cooled to -42 °C and Bu88( uL, 2.2 mmol, 2.5 M in
hexanes) was added dropwise. The solution was atfldw stir at this temperature for 90
min, and then was further cooled to -78 °C. Acet¢hé/ uL, 2.4 mmol) was added
dropwise at -78 °C, and the mixture was stirred4fdr and then allowed to warm to rt.
After 3 h, saturated aqueous NH solution (20 mL) was added slowly and stirring
continued for 10 min. The mixture was diluted wiEbOAc (15 mL) and the aqueous
layer was extracted with EtOAc (3 x 15 mL). Theaonig layers were combined, washed
with brine (30 mL) and dried over MgQQOConcentration under reduced pressure gave
the crude product, which was purified via flashachatography (1:1 hexanes/EtOAc) to
obtainS9 as a yellow oil (258.8 mg, 80% yield).

The propargylic alcoh@9 (258 mg, 1.6 mmol), acetic anhydride (1809 2.0 mmol),
DMAP (9.8 mg, 0.1 mmol), triethylamine (67, 3.0 mmol) and dichloromethane (16
mL) were combined in a flame-dried, round-bottowasK and stirred under an nitrogen
atmosphere at rt for 4 d. Saturated aqueous ammoahloride solution (15 mL) was

S15



Hardin and Sarpong, Supporting Information 16

added, and the aqueous layer was extracted withlodmnmethane (3 x 15 mL). The
organic layers were combined, washed with brinent®) and dried over MgS£ The
solvent was removed under reduced pressure, andrtide oil was purified via flash
chromatography (2:1 hexanes/EtOAc) to gi&&as a light yellow oil (212.9 mg, 66%
yield). '"H NMR (400 MHz, GDe) 6 8.33 (d,J = 4.8 Hz, 1H), 7.17 (dJ = 8.2 Hz, 1H),
6.81-6.74 (m, 1H), 6.45-6.41 (m, 1H), 1.63-1.62 @H); *C NMR (125 MHz, GDs) &
168.6, 150.2, 143.8, 135.4, 127.3, 122.6, 90.3%,82.0, 28.8, 21.4R (film) vmax 2989,
1739, 1582, 1464, 1428, 1281, 1245, 1135, 1016,cr8% MS (EI"): m/iz 203 (M);
HRMS (EI") calcd for [GoH1aNO,]": m/z 203.0946, found 203.0952.

Scheme S5
X
o) R, R,
10 mol % Ptl,

P 20 mol % P(CeFe)s //\ NN g

N / 1 I R3 \ ~

|,/ N benzene, 100 T O

R3/I = R2

S2 S10

Representative Procedurefor the Formation of 2,3-Disubstituted Indolizines

1-Phenyl-3-(pyridin-2-yl)prop-2-ynyl pivalat&2) (80 mg, 0.272 mmol), platinum(ll)
iodide (12 mg, 0.027 mmol) and tris(pentafluoro)pigohosphine (28 mg, 0.054 mmol)
were combined in an oven-dried 4 mL vial equippethva stir bar. The vial was
evacuated and backfilled with nitrogen (3x). Ber€h mL) was added via syringe, and
the vial was capped with a Teflon® cap and heatetio@ °C for 24 h. The vial was
removed from the oil bath and allowed to cool to @oncentration under reduced
pressure gave the crude product, which was purifiedg flash chromatography (9:1
hexanes/EtOAC) to yiel810.
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Spectral Data for Indolizine Products
Ph

ZZ\N
wOPiv
\ —y

3-Phenylindolizin-2-yl pivalate (19b): Yellow oil, 75% vyield;R; (3:1 hexanes/EtOAc)
0.61;'H NMR (500 MHz, GDg) & 7.72 (dJ = 7.1 Hz, 1H), 7.32 (dd] = 8.0, 1.0 Hz,
2H), 7.16-7.11 (m, 2H), 7.06-6.99 (m, 2H), 6.681(d), 6.35 (dddJ = 8.9, 6.6, 0.9 Hz,
1H), 5.98 (dtJ = 7.1, 1.3 Hz, 1H), 1.13 (s, 9H}C NMR (100 MHz, GDs) 5 175.9,
140.0, 130.7, 129.9, 129.6, 129.0, 127.6, 122.9,44117.7, 114.9, 110.7, 93.5, 39.1,
27.2;IR (film) vmax2974, 1751, 1479, 1432, 1351, 1312, 1275, 1110, 78 cni; MS
(EIN): m'z293 (M); HRMS (EI") calcd for [GoH19NO,]": mVz293.1416, found
293.1411.

ZZ\N
N\ OPiv
\ ~

3-tert-butylindolizin-2-yl pivalate (Table 2, entry 1): Yellow oil, 11% vyield;R¢ (3:1
hexanes/EtOAc) 0.50H NMR (500 MHz, GDe) & 7.61 (d,J = 7.4 Hz, 1H), 7.34 (dJ

= 9.0 Hz, 1H), 6.85 (s, 1H), 6.38-6.30 (m, 1H), 66L06 (M, 1H), 1.29 (s, 9H), 1.15 (s,
9H); *C NMR (125 MHz, GDe) & 176.1, 128.3, 123.9, 123.1, 116.9, 114.1, 109.7,
104.6, 39.2, 31.8, 28.6, 28.2, 27IR (film) vmax2969, 1750, 1479, 1417, 1366, 1343,
1278, 1120 cif; MS (EI'): m/z 273 (M"); HRMS (EI*) calcd for [G/H23NO,]: mvz
273.1729, found 273.1727.
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z N \
N ~

OPiv

3-Cyclopropylindolizin-2-yl pivalate (Table 2, entry 2): Yellow oil, 49% yield;R; (3:1
hexanes/EtOAc) 0.57H NMR (500 MHz, GDs) 6 7.66 (dd,J = 7.0, 0.8 Hz, 1H), 7.07
(d,J = 8.9 Hz, 1H), 6.52 (s, 1H), 6.47-6.42 (m, 1H), 6(88J = 6.9, 1.2 Hz, 1H), 1.40-
1.33 (m, 1H), 1.31 (s, 9H), 0.60-0.54 (m, 2H), G061 (m, 2H);*C NMR (125 MHz,
CeDe) 6 175.7, 140.5, 129.4, 122.6, 119.0, 116.7, 110200,939.2, 27.4, 5.1, 3.8R
(film) vmax 2974, 1751, 1455, 1439, 1341, 1277, 1143, 111%; dvhS (EI'): m/z 257
(M*); HRM S (EI") calcd for [GgH1oNO]: m/z 257.1416, found 257.1412.

z N\
A =~

OPiv

3-Cyclohexenylindolizin-2-yl pivalate (Table 2, entry 3): Yellow oil, 74% yield; Rs
(3:1 hexanes/EtOAc) 0.66H NMR (400 MHz, GDe¢) & 7.66 (dd,J = 7.1, 0.9 Hz, 1H),
7.04 (dt,J = 9.0, 1.0 Hz, 1H), 6.58 (s, 1H), 6.38 (ddd; 8.9, 6.5, 1.0 Hz, 1H), 6.13 (td,
J=7.1, 1.3 Hz, 1H), 5.84-5.80 (m, 1H), 2.25-2.19 2H), 2.01-1.94 (m, 2H), 1.61-1.46
(m, 4H), 1.28 (s, 9H)**C NMR (100 MHz, GDs) & 175.9, 139.2, 131.0, 129.9, 127.5,
123.1, 119.3, 117.0, 116.7, 110.2, 92.9, 39.2,, 2774, 25.8, 23.2, 22.5R (film) vmax
2932, 1752, 1480, 1437, 1276, 1137, 1110'cMS (EI*): m/z 297 (M"); HRMS (EI*)
calcd for [GgH23NO,] - mz 297.1729, found 297.1730.

N
Z "N
N OPiv
\ S
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3-(2-Methylprop-1-enyl)indolizin-2-yl pivalate (Table 2, entry 4): Yellow oil, 54%
yield; Rs (3:1 hexanes/EtOAc) 0.644 NMR (500 MHz,CsDg) 6 7.31 (d,J = 7.0 Hz,
1H), 7.06 (dJ = 8.9 Hz, 1H), 6.67 (s, 1H), 6.43-6.38 (m, 1H), 6(@8J= 7.0, 6.9, 1.2
Hz, 1H), 5.86 (s, 1H), 1.73 (s, 3H), 1.62 (s, 3HR6 (s, 9H);*C NMR (125 MHz,
CeDe) 6 175.7, 141.0, 139.8, 130.1, 122.7, 119.0, 1171@,3, 112.1, 110.2, 92.8, 39.2,
27.4, 25.4, 20.7R (film) vmax2973, 1752, 1480, 1455, 1351, 1275, 1143, 1109CcAb5
L 'MS (EI": miz 271 (M"); HRMS (EI') calcd for [G/H2:NO,]: m/z 271.1572, found
271.1567.

Ph

—_

N\
N OPiv
\ —

3-Styrylindolizin-2-yl pivalate (Table 2, entry 5): Yellow oil, 56% vyield; R; (3:1
hexanes/EtOAc) 0.55H NMR (500 MHz, GDs) & 7.45-7.38 (m, 3H), 7.25-7.19 (m,
3H), 7.09 (tJ = 7.3 Hz, 1H), 6.99-6.95 (m, 2H), 6.81 (s, 1H), 6(&% J = 11.8, 5.9 Hz,
1H), 6.12-6.07 (m, 1H), 1.27 (s, 9HYC NMR (125 MHz, GDs) 5 175.3, 141.5, 138.8,
131.2, 129.0, 127.3, 126.8, 126.2, 122.4, 119.8,A11114.2, 113.1, 111.1, 94.5, 39.4,
27.4;1R (film) vnax2973, 1752, 1455, 1437, 1269, 1141, 1105'cMS (EI): mVz 319
(M%); HRMS (EI") calcd for [GiH2:NO,]: mVz319.1572, found 319.1573.

B
@)
—

z N\
\ Y

OPiv

3-(Furan-2-yl)indolizin-2-yl pivalate (Table 2, entry 6): Brown oil, 34% vyield;Rs (3:1

hexanes/EtOAc) 0.56H NMR (500 MHz, GDg) 6 8.24 (dd,J = 7.1, 0.7 Hz, 1H), 7.11
(d,J=1.2 Hz, 1H), 6.97 (d]) = 8.9 Hz, 1H), 6.74 (s, 1H), 6.51 (@= 3.3 Hz, 1H), 6.36
(ddd,J = 8.8, 6.6, 0.8 Hz, 1H), 6.23 (dd= 3.3, 1.9 Hz, 1H), 6.10 (dg = 7.1, 1.3 Hz,
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1H), 1.24 (s, 9H)*C NMR (125 MHz, GDg) § 175.4, 145.5, 141.2, 140.7, 131.3, 124.1,
119.1, 118.3, 111.4, 111.2, 107.7, 93.8, 39.3, ;2R3 (film) vmax 2973, 1754, 1479,
1431, 1311, 1275, 1139, 1108 ¢MS (EIY): miz 283 (M"); HRMS (EI") calcd for
[C17H17NO3]: mVz 283.1208, found 283.1208.

o

OPiv

3-(Naphthalen-2-yl)indolizin-2-yl pivalate (Table 2, entry 7): Yellow oil; 73% yield;

R (3:1 hexanes/EtOAc) 0.58H NMR (500 MHz, GDs) & 7.85 (d,J = 7.1 Hz, 1H),
7.77 (s, 1H), 7.64-7.54 (m, 3H), 7.47 (dds 8.5, 1.5 Hz, 1H), 7.28-7.21 (m, 2H), 7.09
(d,J = 9.0 Hz, 1H), 6.78 (s, 1H), 6.41 (ddi= 8.5, 6.8 Hz, 1H), 6.06-6.01 (m, 1H), 1.15
(s, 9H);°C NMR (125 MHz, GD¢) 6 175.9, 140.3, 134.1, 133.0, 130.9, 128.7, 128.5,
128.3, 127.3, 127.2, 126.6, 126.4, 122.2, 119.24,9.1114.9, 110.8, 93.7, 39.2, 27IR
(film) vmax 2973, 1754, 1466, 1310, 1110, 751 %S (EI"): m/z 343 (M"); HRMS
(EI") calcd for [GaH21NO,]: mVz 343.1572, found 343.1572.

&

0]

Z "N
N\ OPiv
\ -

3-(Benzo[d][1,3]dioxol-6-yl)indolizin-2-yl pivalate (Table 2, entry 8): Yellow oil, 67%
yield; Ry (3:1 hexanes/EtOAc) 0.56H NMR (500 MHz, GDe¢) & 7.72 (d,J = 7.1 Hz,
1H), 7.05 (d,J = 8.9 Hz, 1H), 6.86 (dJ = 1.3 Hz, 1H), 6.78 (dd] = 8.0, 1.5 Hz, 1H),
6.70-6.63 (m, 2H), 6.38 (dd,= 8.2, 7.2 Hz, 1H), 6.05-6.01 (m, 1H), 5.32-5.28 @Hl),
1.19 (s, 9H);**C NMR (125 MHz, GD¢) & 176.0, 148.5, 147.5, 139.8, 130.4, 123.6,
123.4, 122.2, 119.3, 117.5, 114.6, 110.6, 110@B,9, 101.2, 93.3, 39.2, 27 IR (film)
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Vmax 2974, 1751, 1481, 1237, 1142, 1110, 1038'cMS (EI"): m'z 337 (M); HRMS
(EI") calcd for [GoH1gNOg4]: mVz 337.1314, found 337.1310.

MeQO
OMe
ZZN
N OPiv
\ Y

3-(3,5-Dimethoxyphenyl)indolizin-2-yl pivalate (Table 2, entry 9): Yellow oil, 76%
yield; Rt (3:1 hexanes/EtOAc) 0.62H NMR (500 MHz, GDg) 6 7.91 (d,J = 7.1 Hz,
1H), 7.06 (dJ = 8.9 Hz, 1H), 6.72 (d) = 2.2 Hz, 2H), 6.70 (s, 1H), 6.56 (t= 2.1 Hz,
1H), 6.38 (ddJ = 8.4, 7.1 Hz, 1H), 6.04 (11 = 6.8 Hz, 1H), 3.32 (s, 6H), 1.21 (s, 9H);
3C NMR (125 MHz, GDg) & 176.0, 161.8, 140.0, 131.7, 130.7, 122.6, 11913,7,
110.7, 107.5, 100.7, 93.5, 54.9, 39.2, 2TB3{(film) vmax2971, 1751, 1593, 1455, 1419,
1282, 1205, 1156, 1111 ¢m MS (EI": m/z 353 (M"); HRMS (EI") calcd for
[C21H23NO4]: Mz 353.1627, found 353.1620.

Br

z N\
NN ~

OPiv

3-(2-Bromophenyl)indolizin-2-yl pivalate (Table 2, entry 10): Yellow oil, 72% yield;

Rt (3:1 hexanes/EtOAc) 0.56H NMR (500 MHz, GD¢) 8 7.44 (d,J = 8.8 Hz, 1H),
7.23 (d,J = 7.0 Hz, 1H), 7.18 (dd] = 7.6, 1.5 Hz, 1H), 7.08 (dl = 9.0 Hz, 1H), 6.91
(dt,J= 7.6, 1.1 Hz, 1H), 6.78-6.73 (m, 2H), 6.44-6.39 (Hl), 6.11-6.06 (m, 1H), 1.12
(s, 9H);°C NMR (125 MHz, GD¢) 6 175.8, 140.3, 134.1, 133.4, 131.1, 130.8, 130.2,
127.5, 126.5, 123.0, 119.2, 117.9, 113.8, 110.885), 39.2, 27.2tR (film) vmax2973,
1752, 1463, 1431, 1313, 1111, 1028, 756'cM S (EI'): m/z 371 (M"); HRMS (EI")
calcd for [GoH1sBrNO,]: m/z371.0521, found 371.0522.
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z N\
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OPiv

3-(2,6-dimethylphenyl)indolizin-2-yl pivalate (Table 2, entry 11). Yellow oil, 91%
yield; Rs (3:1 hexanes/EtOAc) 0.63H NMR (400 MHz, GDg) & 7.31-7.21 (m, 3H),
7.17-7.11 (m, 2H), 6.83 (s, 1H), 6.54 (ddd; 8.9, 6.6, 0.9 Hz, 1H), 6.18 (dt= 6.8, 1.2
Hz, 1H), 2.16 (s, 6H), 1.18 (s, 9H}C NMR (100 MHz, GDg) & 175.9, 140.5, 139.7,
130.4, 129.3, 128.4, 122.2, 119.3, 117.0, 113.720,7, 92.8, 39.0, 27.0, 19IR (film)
Vmax 2973, 1754, 1461, 1347, 1276, 1138, 1110, 757;cS (EI"): m'z 321 (M');
HRMS (EI) calcd for [GiH2aNO,]: mz 321.1729, found 321.1729.

OMe

N\
N OPiv
\ -~

3-(4-Methoxyphen yl)indolizin-2-yl pivalate (Table 2, entry 12b): Yellow oil, 74%
yield; Ry (3:1 hexanes: EtOAc) 0.581 NMR (400 MHz, GD¢) 6 7.76 (d,J = 6.3 Hz,
1H), 7.27 (dJ = 8.8 Hz, 2H), 7.08 (d]) = 9.0 Hz, 1H), 6.78 (dJ = 8.8 Hz, 2H), 6.73 (s,
1H), 6.42-6.36 (m, 1H), 6.08-6.02 (m, 1H), 3.283kl), 1.19 (s, 9H)*C NMR (100
MHz, CsDg) 6 176.0, 159.6, 139.8, 131.2, 130.3, 122.2, 12219,4, 117.4, 114.9, 114.6,
110.5, 93.3, 54.8, 39.2, 27.R (film) vmax 2968, 1751, 1602, 1494, 1349, 1248, 1177,
1111, 1031 cif; MS (EI'): m/z 323 (M"); HRMS (EI") calcd for [GoH2iNO3]: mvz
323.1521, found 323.1520.
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CF;
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3-(4-(Trifluoromethyl)phenyl)indolizin-2-yl pivalate (Table 2, entry 12c): Yellow
solid, 58% yield;R; (3:1 hexanes/EtOAc) 0.6Imp 88-91 °C;'H NMR (500 MHz,
CsDe) 6 7.59 (dJ= 7.2 Hz, 1H), 7.37 (d) = 8.1 Hz, 2H), 7.30 (dJ = 8.5 Hz, 1H), 7.20
(d,J = 8.0 Hz, 2H), 6.67 (s, 1H), 6.40 (dd#l= 8.9, 6.6, 0.8 Hz, 1H), 6.04 (di,= 7.1,
1.3 Hz, 1H), 1.13 (s, 9H)*C NMR (125 MHz, GDs) & 175.9, 175.7, 140.5, 133.5,
133.5, 131.4, 129.2, 128.3, 127.9, 126.0, 126.8,92125.9, 124.4, 121.9, 121.5, 119.5,
118.5, 117.0, 116.7, 113.3, 111.4, 111.2, 108.19,930.3, 39.1, 27.4, 27.1R (film)
Vmax 2976, 1753, 1480, 1325, 1111, 1068, 76I'ctMS (EI'): m/'z 361 (M'); HRMS
(EI") calcd for [GoH1gFsNO,]: m'z 361.1290, found 361.1285.

(**Note: this is a 2:1 mixture of 2,3- and 1,3-distituted indolizine)

CO,Me

Z "N
N OPiv
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Methyl 4-(2-pivaloyloxy)indolizin-3-yl)benzoate (Table 2, entry 12d): Green oil, 78%
yield; R¢ (3:1 hexanes/EtOAc) 0.444 NMR (400 MHz, GD¢) 6 8.16 (d,J = 8.5 Hz,
2H), 7.71 (ddJ = 7.1, 0.7 Hz, 1H), 7.32 (dl = 8.5 Hz, 2H), 7.02 (dJ = 9.1 Hz, 1H),
6.70 (s, 1H), 6.39 (ddd,= 8.9, 6.7, 0.8 Hz, 1H), 6.02 (dt,= 7.1, 1.3 Hz, 1H), 3.52 (s,
3H), 1.15 (s, 9H)**C NMR (100 MHz, GDs) 6 175.7, 166.4, 140.6, 134.4, 131.5, 130.3,
129.1, 128.6, 122.2, 119.4, 118.5, 113.8, 111.10,91.6, 39.2, 27.2ZR (film) vmax
2974, 1753, 1721, 1607, 1438, 1276, 1140, 1108, crit MS (EI"): m/z 351 (M");
HRMS (EI") calcd for [GiH21NO,4]: m/z351.1471, found 351.1466.
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3-(4-Cyanophenyl)indolizin-2-yl pivalate (Table 2, entry 12¢€): Green oil, 31% yield;
Rr (3:1 hexanes/EtOAc) 0.47H NMR (500 MHz, GDg) & 7.52 (d,J = 7.2 Hz, 1H),
7.04-6.96 (m, 4H), 6.78 (d,= 8.5 Hz, 1H), 6.64 (s, 1H), 6.38 (ddi= 8.9, 6.7, 0.8 Hz,
1H), 6.01 (dtJ = 7.1, 1.2 Hz, 1H), 1.13 (s, 9HYC NMR (125 MHz, GDg) 6 175.5,
140.7, 133.8, 132.4, 131.7, 128.7, 128.3, 127.4,92119.5, 118.9, 111.4, 110.8, 94.1,
39.1, 27.1; IR (film) vmax2975, 2225, 1752, 1605, 1511, 1479, 1439, 13145,1P¥39,
1109cm™; MS (EI"): m/iz 318 (M'); HRMS (EI') calcd for [GoH1aN20,]: miz 318.1368,
found 318.1369.

=z N\

P (0]
>—< >—0Me
(@)

3-Phenylindolizin-2-yl 4-methoxybenzoate (22b): This indolizine was prepared
according to the general procedure except the oyokerization was run for 2 d. Yellow
oil, 67% yield;R; (3:1 hexanes/EtOAc) 0.6 NMR (500 MHz, GDg) 6 8.17 (d,J =

8.7 Hz, 2H), 7.82 (d) = 7.1 Hz, 1H), 7.45 (d] = 7.6 Hz, 2H), 7.17-7.12 (m, 2H), 7.09
(d,J= 8.9 Hz, 1H), 7.03 (1) = 7.5 Hz, 1H), 6.93 (s, 1H), 6.55 (@= 8.7 Hz, 2H), 6.40
(dd,J = 8.4, 7.0 Hz, 1H), 6.04 (= 6.8 Hz, 1H), 3.10 (s, 3H}*C NMR (125 MHz,
CeDg) 6 164.4, 163.9, 140.0, 132.6, 130.8, 130.1, 1229,11, 127.6, 122.5, 122.2,
119.5,117.8,115.0, 114.1, 110.7, 93.9, 5KW3(film) vmax2360, 1732, 1606, 1510,

S24
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1254, 1167, 1070, 761 cMM S (EI*): miz 343 (M"); HRM'S (EI") calcd for
[C22H17NO3]: Mz 343.1208, found 343.1206.

CF3

3-(4-trifluoromethyl)phenyl)indolizin-2-yl 4-methoxybenzoate (22d): This indolizine
was prepared according to the general proceduepéxite cycloimoserization was run
for 2 d. Yellow oil, 56% yieldR; (3:1 hexanes/EtOAc) 0.584 NMR (400 MHz, GDe)

8 8.15 (d,J = 8.7 Hz, 2H), 7.64 (d) = 7.1 Hz, 1H), 7.31 (q] = 8.6 Hz, 4H), 7.05 (d] =
9.6 Hz, 1H), 6.87 (s, 1H), 6.57 (@= 8.8 Hz, 2H), 6.42 (dd] = 8.9, 6.6 Hz, 1H), 6.06 (t,
J= 6.9 Hz, 1H), 3.10 (s, 3H}*C NMR (100 MHz, GDs) 5 163.9, 163.9, 140.2, 133.4,
132.2,131.2,128.7, 128.4, 125.7, 125.701, 12»8,7, 119.3, 118.2, 113.9, 113.1,
110.9, 94.0, 54.9R (film) vmax2360, 1734, 1607, 1511, 1325, 1252, 1167, 11223,106
763cm™; MS (EI"): mz411 (M"); HRMS (EI") calcd for [GaH16FsNO3]: m/z411.1082,
found 411.1084.
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