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Materials and Methods

Silylation reactions were set up in ag-WNled glovebox using oven-dried glassware and
were stirred with Teflon-coated magnetic stirriraysd [Ir(cod)OMe] was obtained as a
gift from Johnson Matthey and was used as receitgld-Phenanthroline (phen) was
purchased from Strem and was used as receivechyRigdne (E3SiH,) was purchased
from Alfa Aesar and was used as received. Norban@rbe) was purchased from
Aldrich and was used as received. TetrahydrofufdtF) was degassed by purging with
nitrogen and then dried with a solvent purificateystem containing activated alumina.
All other solvents and reagents were used as redeiwith the exception of 3-
methylbenzaldehyde, 2-ethylbenzaldehyde and 2-lcefyhene, which were purified
by bulb-to-bulb vacuum transfer. Reaction tempeestuabove 23 °C refer to
temperatures of an aluminum heating block, whichreweither controlled by an
electronic temperature modulator, or manually calgd and monitored using a standard
alcohol thermometer. Silica gel chromatography wedormed using a Teledyne Isco
CombiFlasfi R; system with Redlep R Gold™ columns. Kugelrohr distillation was
performed using a Biichi Glass Oven B-588.and**C NMR spectra were recorded on
Varian U-500, VXR-500 and U-400 spectrometers Wit operating frequencies of 125
MHz, 125 MHz and 100 MHz, respectively. Chemicaiftsh() are reported in ppm
relative to the residual solvent signalX 7.26 for'H NMR ands = 77.0 for'*C NMR).
% NMR spectra were recorded on a Varian U-500 speter with a™°F operating
frequency of 470 MHz. Data fdH NMR spectra are reported as follows: chemicd shi
(multiplicity, coupling constants, number of hydeng). Abbreviations are as follows: s
(singlet), d (doublet), t (triplet), g (quartet), (multiplet), br (broad). GC-MS data were
obtained on an Agilent 6890-N GC system contair@ngAlltech EC-1 capillary column
and an Agilent 5973 mass selective detector. Hagmlution mass spectral data were

obtained from the University of lllinois SCS MagseStrometry Laboratory.
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Experimental Procedures

Synthesis of Substrates

o o

HO PivCl, EtzN, DMAP PivO
Me » Me
CH,Cl,

s1
Pivalate ST: To a solution of 3'-hydroxyacetophenone (403 g6 mmol), pivaloyl
chloride (0.44 mL, 3.6 mmol) and DMAP (18.3 mg,%0Immol) in CHCI, (6.0 mL) at

rt was added BN (0.50 mL, 3.6 mmol). Rapid evolution of heat dadmation of a
precipitate were observed. The resulting suspensias stirred at rt for 21 h and then
diluted with CHCI, (30 mL). The organic layer was washed (30 mL waten 30 mL 1

N HCI, then 30 mL sat. aq. Ma0s), dried (MgSQ) and concentrated to give 721 mg of
a dark orange/brown oil. The crude product was @ggbonto SiQand purified by silica
gel chromatography (12 g Si©@olumn, 100:6-80:20 hexanes/EtOAc) to give 552 mg
(2.51 mmol, 85%) oS1* as a light yellow oil'H NMR (500 MHz, CDC}) & 7.80 (dt,J
=7.8,1.2Hz, 1H), 7.63 (1 = 2.0 Hz, 1H), 7.47 ()= 7.9 Hz, 1H), 7.26 (ddd] = 8.1,
2.3, 0.9 Hz, 1H), 2.60 (s, 3H), 1.36 (s, 9H) (i NMR data not reported}’C NMR
(125 MHz, CDC}) 6 197.0, 176.8, 151.3, 138.4, 129.5, 126.4, 12528,21, 39.1, 27.1,
26.7 (lit.**C NMR data not reported).

e
s2 s3

(E)-Alkene S3 A solution of 3'-hydroxyacetophenone (404 mg/2¥@mol), E)-tosylate
SZ (918 mg, 3.61 mmol) and Nal (51.8 mg, 0.346 mritoBcetone (7.5 mL) in a 20 mL
vial was treated with ¥COs (994 mg, 7.19 mmol). The vial was sealed with #ore
lined screw-cap, and the resulting suspension wasdat 65 °C for 66 h. After cooling
to rt, the reaction mixture was poured onto wadérrfiL) and extracted with D (2 x 30
mL). The combined organic layers were washed (B xn2 1 N NaOH, then 20 mL ag.
NaHSQ), dried (MgSQ) and concentrated to give 670 mg of a dark orambeThe

crude product was adsorbed onto Celite (ca. 1.5amy purified by silica gel
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chromatography (40 g Sg&Zolumn, 100:6+95:5 hexanes/EtOAc) to give 453 mg (2.07
mmol, 70%) ofS3as a pale golden ofiH NMR (500 MHz, CDC})  7.51 (ddd,) = 7.6,
1.5, 0.9 Hz, 1H), 7.49-7.45 (m, 1H), 7.34Jt 7.9 Hz, 1H), 7.09 (ddd] = 8.2, 2.6, 0.9
Hz, 1H), 5.66-5.58 (m, 1H), 5.52-5.43 (m, 1H), 4@®0J = 6.9 Hz, 2H), 2.58 (s, 3H),
2.48 (qd,J = 6.8, 1.0 Hz, 2H), 2.08-1.99 (m, 2H), 0.98Jt= 7.5 Hz, 3H):**C NMR
(125 MHz, CDC}) 6 197.9, 159.1, 138.3, 135.0, 129.4, 124.1, 12®@0,Q, 113.1, 68.0,
32.4, 26.7, 25.6, 13.7THRMS (EI+) calcd for [G4H1802]": mVz 218.1307, found
218.1295.

0 Et 0
O e S S
s4 s5
(2)-Alkene S5 A solution of 3'-hydroxyacetophenone (409 mgO3imol), ¢)-tosylate

S4 (obtained by the same general procedure descitbetle preparation off)-tosylate
S2) (920 mg, 3.62 mmol) and Nal (48.0 mg, 0.320 mnimlxcetone (7.5 mL) in a 20
mL vial was treated with $COs; (996 mg, 7.21 mmol). The vial was sealed with a
Teflon-lined screw-cap and the resulting suspensias stirred at 65 °C for 65 h. After
cooling to rt, the reaction mixture was poured omater (30 mL) and extracted with
Et,O (2 x 30 mL). The combined organic layers wereheds(2 x 20 mL 1 N NaOH,
then 20 mL aq. N&G;), dried (MgSQ) and concentrated to give 605 mg of an orange
oil. The crude product was adsorbed onto Celite {ca g) and purified by silica gel
chromatography (40 g S@olumn, 100:6-95:5 hexanes/EtOAc) to give 410 mg (1.87
mmol, 63%) ofS5as a pale golden oftH NMR (500 MHz, CDC}) § 7.51 (ddJ = 7.6,

0.7 Hz, 1H), 7.48-7.44 (m, 1H), 7.34 Jt= 7.9 Hz, 1H), 7.08 (dd] = 8.2, 2.6 Hz, 1H),
5.57-5.49 (m, 1H), 5.46-5.38 (m, 1H), 3.99)& 6.9 Hz, 2H), 2.57 (s, 3H), 2.54 (§=

7.0 Hz, 2H), 2.09 (pend, = 7.5 Hz, 2H), 0.98 (t) = 7.5 Hz, 3H);"*C NMR (125 MHz,
CDCl) 6 197.9, 159.1, 138.3, 134.4, 129.4, 123.8, 12(19,9, 113.0, 67.6, 27.2, 26.6,
20.6, 14.2HRMS (El+) calcd for [G4H180,]": m'z 218.1307, found 218.1302.
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General Procedures

General procedure for intramolecular arene silylaton — 1.0 mmol scaleln an N-
filled glovebox, ca. 1.0 mmol of the ketone, aldééyr alcohol substrate was weighed
into a 1 dram screw-top vial. A stir bar was addaag the substrate was dissolved in
THF (0.50 mL). The resulting solution was treat@dtfwith a freshly prepared stock
solution of [Ir(cod)OMe] (0.5 umol, 0.05 mol %) in THF (0.50 mL) and then neat
Et,SiH, (1.20 mmol). The vial was capped with a Tefloretinscrew-cap, and the
resulting solution was stirred in the glovebox atuntil complete conversion to the
corresponding diethyl(hydrido)silyl ether was obsel, as determined by GC-MS
analysis (generally 5-12 h). The volatile materiadsre then removed by placing the
reaction mixture directly under high-vacuum for 1(the stir bar was temporarily
removed during this operation to prevent bumpifigje stir bar was replaced, and the
concentrated diethyl(hydrido)silyl ether was theaquentially treated with freshly
prepared stock solutions of norbornene (1.20 mmolHF (1.0 mL), [Ir(cod)OMe] (4.5
umol, 0.45 mol %) in THF (0.50 mL) and 1,10-phenaoline (12.5umol, 1.25 mol %)

in THF (0.50 mL). The Teflon-lined screw-cap wapleeed, and the resulting solution
was stirred in the glovebox for 1 h (to ensure cletepformation of the active Ir species).
The vial was then removed from the glovebox, placed pre-heated aluminum heating
block at the specified temperature and stirredttierindicated period of time. After the
cyclization was complete (as determined by GC-M8lyais), the reaction mixture was
allowed to cool to rt and the solvent was remove retary evaporation. The crude
product was purified either by silica gel chromasgdy or by Kugelrohr distillation, as

indicated for each productife infra).

General procedure for intramolecular arene silylaton — 5.0 mmol scaleln an N-
filled glovebox, ca. 5.0 mmol of substrate was Wwei into a 20 mL screw-top vial. A
stir bar was added, followed by THF (2.5 mL). Tlesulting solution was treated first
with a freshly prepared solution of [Ir(cod)OM&R.5 umol, 0.05 mol %) in THF (2.5
mL) and then neat E$iH, (ca. 5.5 mmol). The vial was capped with a Tefioed
screw-cap and the resulting solution was stirredhie glovebox at rt until GC-MS
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analysis indicated full conversion to the corresping diethyl(hydrido)silyl ether. The
volatile materials were removed by placing the tieacmixture directly under high-
vacuum for 1.5 h (the stir bar was temporarily rgatbduring this operation to prevent
bumping). The stir bar was replaced, and the cdnatenl diethyl(hydrido)silyl ether was
then sequentially treated with freshly prepareditswhs of norbornene (ca. 6.0 mmol) in
THF (6.0 mL), [Ir(cod)OMe] (10 pmol, 0.20 mol %) in THF (2.0 mL) and 1,10-
phenanthroline (3imol, 0.63 mol %) in THF (2.0 mL). The Teflon-linedrew-cap was
replaced, and the resulting solution was stirrethenglovebox for 1 h. The vial was then
removed from the glovebox, placed in a pre-heatiethiaum heating block at the
specified temperature and stirred until the cytitmawas complete (as determined by
GC-MS analysis). The reaction mixture was thenvedld to cool to rt and the solvent
was removed via rotary evaporation. The crude mbaas adsorbed onto Celite (ca. 2.0
g) and purified by silica gel chromatography (40S¢), column) to provide the

benzoxasilole product.

General procedure for Tamao-Fleming oxidation of bezoxasilole products A
solution of benzoxasilole (0.50 mmol) in 1:1 THF®K (2.0 mL) was treated
sequentially with KHC@ (1.0 mmol) and kD, (30% solution in HO, 4.0 mmol). The
resulting mixture was stirred at rt until comple@nsumption of the benzoxasilole was
observed, as judged by TLC analysis (typically 84H). The reaction was carefully
guenched by slow addition of the reaction mixtuvea (pipette) to a solution of ag.
NaHSQ (15 mL), and the resulting mixture was extractethwtOAc (3 x 15 mL). The
combined organic layers were washed (15 mL wakem 15 mL sat. NaHCSD dried
(MgSQy) and concentrated. Without further purificatiolne tcrude phenol was dissolved
in CH.Cl, (1.5 mL) and BN (0.75 mL), and the resulting solution was treatéth Ac,O

(3 equiv). After being stirred at rt overnight, treaction mixture was concentrated. The
resulting residue was adsorbed onto S&d purified by silica gel chromatography to
provide the diacetate product.

General procedure for Hiyama coupling of benzoxadile products In an N-filled

glovebox, a 1 dram screw-top vial was charged wihzoxasilole (0.25 mmol), aryl
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iodide (0.30 mmol) and a stir bar. A freshly pregshsolution of Pd(OAg)(2.3 mg, 10
umol, 4 mol %) and 1,2-bis(dicyclohexylphosphinogata (4.7 mg, 1umol, 4.5 mol %)

in dioxane (1.25 mL) was then added. The vial waasped with a screw cap containing a
PTFE-lined septum and removed from the gloveboxerAbeing stirred at rt for 5-10
min, the light yellow/golden solution was treatedhw2 M ag. NaOH (0.63 mL, 1.25
mmol), and the resulting biphasic mixture was fertktirred at rt for 30 min. The vial
was then placed in a pre-heated aluminum heatiogkldt 65 °C and stirred for 14 h.
The reaction mixture was allowed to cool to rt ahdn diluted with EtOAc, filtered
through SiQ and concentrated. The residue was adsorbed ofip &id purified by
silica gel chromatography to provide the biarylohlol product.

Spectral data for benzoxasilole products

@éo
Si

™
Et Et

7a

Benzoxasilole 7aFollowing the general procedure, acetophenon8 (&g, 1.02 mmol)
was converted to the corresponding diethyl(hydsdg)ether using [Ir(cod)OMe](0.05
mol %) at rt.GC/MS: m/z 208.1 (0.5%, [M]), 193.1 (23.9%, [M-M€), 179.1 (13.6%,
[M-Et]"), 103.0 (100.0%, [OSi(H)E). The subsequent cyclization was conducted with
[Ir(cod)OMelL/phen (1.0 mol %) at 80 °C for 12 h. Concentratbthe reaction mixture,
adsorption of the resulting residue onto Celited apurification by silica gel
chromatography (4 g Sg&olumn, 100:6-90:10 hexanes/EtOAc) gave 154 mg (73%) of
7a as a colorless oil. Following the general procedor silylation on 5.0 mmol scale,
600 mg (4.99 mmol) of acetophenone was converted thte corresponding
diethyl(hydrido)silyl ether and allowed to cycliz¢ 100 °C over 14 h. Purification by
silica gel chromatography (100:605:5 hexanes/EtOAc) gave 824 mg (80%)/afas a
colorless oil.'H NMR (500 MHz, CDC}) § 7.56 (d,J = 7.2 Hz, 1H), 7.41 (td) = 7.6,
1.2 Hz, 1H), 7.30 (t) = 7.2 Hz, 1H), 7.22 (d) = 7.7 Hz, 1H), 5.36 (¢) = 6.5 Hz, 1H),
1.52 (d,J= 6.5 Hz, 3H), 0.98 (tJ = 7.7 Hz, 3H), 0.95 (1) = 7.8 Hz, 3H), 0.92-0.76 (m,
4H): *C NMR (125 MHz, CDC}) § 154.9, 132.9, 131.4, 129.6, 126.7, 122.1, 78.11,25
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7.1, 7.0, 6.7, 6.4GC/IMS: m/z 206.1 (2.2%, [M]), 191.1 (26.2%, [M-M€], 177.1
(100.0%, [M-Et[); HRMS (El+) calcd for [G2H140Si]": m/iz 206.1127, found 206.1139.

Et

O
si,

1
Et Et
7b

Benzoxasilole 7bFollowing the general procedure, propiophenoids (hg, 1.01 mmol)
was converted to the corresponding diethyl(hydsdg)ether using [Ir(cod)OMe](0.05
mol %) at rt. GC/MS: nmv/z 193.1 (100.0%, [M-Ef). The subsequent cyclization was
conducted with [Ir(cod)OMelphen (1.0 mol %) at 80 °C for 11 h. Concentratbithe
reaction mixture, adsorption of the resulting rasi@nto Celite, and purification by silica
gel chromatography (4 g SiGcolumn, 100:6+-90:10 hexanes/EtOAc) gave 140 mg
(63%) of 7b as a colorless oitH NMR (500 MHz, CDC}) § 7.56 (d,J = 7.2 Hz, 1H),
7.40 (tdJ= 7.6, 1.1 Hz, 1H), 7.30 (8= 7.2 Hz, 1H), 7.23 (d) = 7.7 Hz, 1H), 5.21 (dd,
J=7.6, 3.5 Hz, 1H), 2.00 (dgd,= 14.7, 7.4, 3.6 Hz, 1H), 1.64 (dd= 14.7, 7.4 Hz,
1H), 1.05-0.97 (m, 6H), 0.94 (8, = 7.6 Hz, 3H), 0.91-0.79 (m, 4H}’C NMR (125
MHz, CDCk) 6 153.6, 133.7, 131.4, 129.5, 126.7, 122.1, 82.97,3.5, 7.2, 7.0, 6.7,
6.4; GC/MS: myz 220.1 (0.5%, [M]), 219.1 (1.3%, [M-H]), 191.1 (100.0%, [M-Ef);
HRMS (El+) calcd for [GsH1gOSI]" (M-H)": mVz 219.1205, found 219.1211.

Pr

C
si,

1
Et Et

7c
Benzoxasilole 7t Following the general procedure, butyrophenoné5(ing, 0.978
mmol) was converted to the corresponding diethyl(idp)silyl ether using
[Ir(cod)OMe] (0.05 mol %) at rtGC/MS: mvz 236.1 (0.1%, [M]), 235.1 (0.1%, [M-
H]"), 207.1 (3.0%, [M-Ef]), 193.1 (100.0%, [M-Pf). The subsequent cyclization was
conducted with [Ir(cod)OMelphen (1.0 mol %) at 80 °C for 18 h. Concentrawbnhe
reaction mixture, adsorption of the resulting rasi@nto Celite, and purification by silica
gel chromatography (12 g SiCGolumn, 100:6-95:5 hexanes/EtOAc) gave 150 mg
(65%) of 7c as a colorless oil. Following the general procedar silylation on 5.0 mmol
scale, 735 mg (4.96 mmol) of butyrophenone was edad to the corresponding
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diethyl(hydrido)silyl ether and allowed to cycliz¢ 100 °C over 17 h. Purification by
silica gel chromatography (100:695:5 hexanes/EtOAc) gave 912 mg (78%)/ofas a
colorless oil.'H NMR (500 MHz, CDC}) § 7.56 (d,J = 7.2 Hz, 1H), 7.40 (td) = 7.6,
1.2 Hz, 1H), 7.30 (t) = 7.2 Hz, 1H), 7.23 (dd) = 7.7, 0.7 Hz, 1H), 5.25 (dd,= 7.8,
3.3 Hz, 1H), 1.95-1.85 (m, 1H), 1.65-1.44 (m, 3HP4-0.91 (m, 9H), 0.91-0.77 (m, 4H);
3C NMR (125 MHz, CDC}) § 154.0, 133.5, 131.4, 129.4, 126.6, 122.1, 81.74,48.6,
14.2, 7.2, 7.0, 6.7, 6.45C/MS: m/z 234.2 (0.5%, [M]), 233.1 (1.3%, [M-H]), 205.1
(20.9%, [M-Et]), 191.1 (100.0%, [M-Pf); HRMS (EI+) calcd for [G4H2:0Si]" (M-
H)*: m/z 233.1362, found 233.1367.

Bn

L
’
Si

T
Et Et

7d
Benzoxasilole 7dFollowing the general procedure, 1,2-diphenyledfa(193 mg, 0.973
mmol) was converted to the corresponding diethyl(idp)silyl ether using
[Ir(cod)OMe} (0.05 mol %) at rtGC/MS: m/z 283.3 (0.2%, [M-H]), 255.1 (4.8%, [M-
Et]"), 193.1 (100.0%, [M-Bri). The subsequent cyclization was conducted with
[Ir(cod)OMelL/phen (1.0 mol %) at 80 °C for 12 h. Concentratbthe reaction mixture,
adsorption of the resulting residue onto Celited apurification by silica gel
chromatography (12 g Sg@olumn, 100:6+95:5 hexanes/EtOAc) gave 241 mg (88%) of
7d as a colorless oitH NMR (500 MHz, CDCJ) § 7.57 (d,J = 7.1 Hz, 1H), 7.43 (td)

= 7.5, 0.9 Hz, 1H), 7.34 (| = 7.3 Hz, 1H), 7.32-7.27 (m, 2H), 7.27-7.21 (m, 46152
(dd,J = 7.3, 4.5 Hz, 1H), 3.20 (dd, = 13.9, 4.5 Hz, 1H), 3.00 (dd,= 13.9, 7.4 Hz,
1H), 1.00 (tJ = 8.0 Hz, 3H), 0.92 (tJ = 7.6 Hz, 3H), 0.89-0.77 (m, 2H), 0.75-0.63 (M,
2H); *C NMR (100 MHz, CDC}) & 153.0, 138.3, 133.8, 131.5, 129.8, 129.3, 128.0,
126.9, 126.2, 122.5, 82.4, 45.6, 7.1, 6.9, 6.7, 6@/MS: mV/z 281.2 (0.6%, [M-H]),
253.1 (3.8%, [M-Ef]), 191.1 (100.0%, [M-Bri); HRMS (El+) calcd for [GgH200SIi]"
(M-H,)": mVz 280.1283, found 280.1272.
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Me,

Me
Cﬁf
SI\

]
gt Et

7e
Benzoxasilole 7eFollowing the general procedure, 2-phenyl-2-prapg139 mg, 1.02
mmol) was converted to the corresponding diethyl(ldp)silyl ether using
[Ir(cod)OMel (0.05 mol %) at tGC/MS: m/z 222.1 (0.3%, [M]), 207.1 (37.2%, [M-
Me]"), 193.1 (9.6%, [M-Ef]), 103.1 (100.0%, [OSi(H)&f"). The subsequent cyclization
was conducted with [Ir(cod)OMgphen (1.0 mol %) at 80 °C for 13 h. Concentratién
the reaction mixture, adsorption of the resultiegidue onto Celite, and purification by
silica gel chromatography (4 g SiGolumn, 100:6-90:10 hexanes/EtOAc) gave 156 mg
(70%) of 7e as a colorless oil. In a separate experimentcyokzation was conducted at
60 °C for 44 h (under otherwise identical condisipand providede in 68% isolated
yield. 'H NMR (500 MHz, CDC}) 6 7.53 (d,J = 7.1 Hz, 1H), 7.41 (td) = 7.6, 1.3 Hz,
1H), 7.29 (tdJ = 7.3, 0.8 Hz, 1H), 7.23 (d,= 7.8 Hz, 1H), 1.56 (s, 6H), 0.97 &t~ 7.8
Hz, 6H), 0.90-0.77 (m, 4H)*C NMR (125 MHz, CDC})  158.5, 132.3, 131.3, 129.7,
126.6, 122.1, 83.3, 32.0, 7.2, 6GC/MS: mVz 220.2 (0.1%, [M]), 205.1 (100.0%, [M-
Me]"), 191.1 (33.2%, [M-Ef); HRMS (EI+) calcd for [GsH200Si]": miz 220.1283,
found 220.1279.

Ph

©fo
Si,

]
gt Et

7
Benzoxasilole 7f Following the general procedure, benzophenong& (4§, 0.993 mmol)
was converted to the corresponding diethyl(hydsidg)ether using [Ir(cod)OMe](0.05
mol %) at rt. GC/MS: m/z 241.1 (15.9%, [M-Ef]), 167.1 (100.0%, [M-OSi(H)EF"). The
subsequent cyclization was conducted with [Ir(cdd¥/phen (1.0 mol %) at 80 °C for
12 h. Concentration of the reaction mixture, adsonpof the resulting residue onto
Celite, and purification by silica gel chromatodmgp12 g SiQ column, 100:6-90:10
hexanes/EtOAc) gave 224 mg (84%)76fs a colorless oitH NMR (500 MHz, CDC})

5 7.65 (ddJ = 5.7, 2.4 Hz, 1H), 7.40-7.28 (m, 7H), 7.06 (d& 5.7, 2.4 Hz, 1H), 6.20
(s, 1H), 1.12 (tJ = 7.7 Hz, 3H), 1.04 (t) = 7.6 Hz, 3H), 1.06-0.87 (m, 4H)*C NMR
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(125 MHz, CDC}) 6 153.0, 143.7, 133.4, 131.2, 129.7, 128.4, 12728,3], 126.9, 123.7,
84.2, 7.2, 6.9, 6.8, 6.35C/MS: m/z 268.1 (45.6%, [M]), 239.1 (100.0%, [M-Ef);
HRMS (El+) calcd for [G/H20OSi]": mVz 268.1283, found 268.1276.

’Et
Et-si-o

79
Benzoxasilole 7g Following the general procedurestetralone (150 mg, 1.03 mmol)
was converted to the corresponding diethyl(hydsdg)ether using [Ir(cod)OMe](0.05
mol %) at rt. GC/MS: mvz 205.1 (10.6%, [M-Ef]), 129.1 (100.0%). The subsequent
cyclization was conducted with [Ir(cod)OM#&jhen (1.0 mol %) at 80 °C for 11 h.
Concentration of the reaction mixture, adsorptibthe resulting residue onto Celite, and
purification by silica gel chromatography (4 g $iCcolumn, 100:6-90:10
hexanes/EtOAc) gave 170 mg (71%) %j as a colorless oil'H NMR (500 MHz,
CDCl3) 6 7.39 (ddJ = 7.1, 0.6 Hz, 1H), 7.24 (1 = 7.3 Hz, 1H), 7.14 (dd) = 7.5, 0.9
Hz, 1H), 4.96 (ddJ = 11.4, 5.0 Hz, 1H), 2.85 (ddd= 17.1, 7.6, 3.0 Hz, 1H), 2.73 (ddd,
J=16.9, 8.9, 7.9 Hz, 1H), 2.35 (dd#iz 11.7, 9.0, 4.2 Hz, 1H), 2.06-1.98 (m, 1H), 1.94-
1.83 (m, 1H), 1.47 (dddl = 24.0, 11.7, 4.6 Hz, 1H), 1.03 (= 7.8 Hz, 3H), 0.93-0.85
(m, 5H), 0.84-0.77 (m, 2H}’C NMR (125 MHz, CDC}) § 150.7, 133.7, 132.8, 128.81,
128.78, 127.3, 78.5, 31.2, 26.5, 20.4, 6.7, 6B, ®4;GC/MS: m/z 232.1 (23.9%, [M]),
203.1 (100.0%, [M-Ef); HRMS (El+) calcd for [G4H200Si]": m/z 232.1283, found
232.1286.

Benzoxasilole 7h Following the general procedure, 2-acetylthioghdh28 mg, 1.01
mmol) was converted to the corresponding diethyl(idp)silyl ether using
[Ir(cod)OMe} (0.05 mol %) at tGC/MS: m/z 214.1 (11.5%, [M]), 199.0 (14.3%, [M-
Me]"), 185.0 (36.2%, [M-Ef), 111.0 (100.0%, [M-OSi(H)&K’). The subsequent
cyclization was conducted with [Ir(cod)OM#&jhen (1.0 mol %) at 50 °C for 42 h.

Concentration of the reaction mixture and purifmatof the resulting residue by
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Kugelrohr distillation (30 mTorr, 60 °C) gave 131gn61%) of 7h as a colorless oil.
(Note: the purified material obtained by Kugelrahstillation was accompanied by ca.
5% unidentified by-products; however, further pgation by chromatography was
precluded by the instability afh on SiQ). *H NMR (500 MHz, CDC}) & 7.37 (dd,J =
4.7, 0.6 Hz, 1H), 6.96 (d,= 4.7 Hz, 1H), 5.39 (¢) = 6.4 Hz, 1H), 1.54 (d) = 6.4 Hz,
3H), 0.98-0.92 (m, 6H), 0.86-0.74 (m, 4HC NMR (100 MHz, CDC}) & 162.0, 136.2,
128.8, 126.6, 75.0, 26.2, 7.4, 6.6, 63C/MS: Mz 212.1 (41.3%, [M]), 197.0 (17.7%,
[M-Me]™), 183.0 (100.0%, [M-Ef); HRMS (El+) calcd for [GoH16OSSI]: mvz
212.0691, found 212.0701.

Me

jou
Br Siy

[
Et Et

7i
Benzoxasilole 7i Following the general procedure, 4'-bromoacetaphe (194 mg,
0.975 mmol) was converted to the correspondinghgi@tydrido)silyl ether using
[Ir(cod)OMe}] (0.05 mol %) at rtGC/MS: mvz 286.1 (0.2%, [M]), 285.0 (0.4%, [M-
H]"), 271.0 (31.4%, [M-M€)), 257.0 (6.1%, [M-Ef]), 183.0 (28.5%, [M-OSi(H)&}"),
103.0 (100.0%, [OSi(H)Et). The subsequent cyclization was conducted with
[Ir(cod)OMelL/phen (1.0 mol %) at 80 °C for 18 h. Concentratbthe reaction mixture,
adsorption of the resulting residue onto Celited apurification by silica gel
chromatography (12 g Sg&olumn, 100:6+90:10 hexanes/EtOAc) gave 207 mg (75%)
of 7i as a bright yellow oil. Following the general pedare for silylation on 5.0 mmol
scale, 984 mg (4.94 mmol) of 4'-bromoacetophenoae sonverted to the corresponding
diethyl(hydrido)silyl ether and allowed to cycliz¢ 100 °C over 17 h. Purification by
silica gel chromatography (100:690:10 hexanes/EtOAc) gave 1.14 g (81%)/p&s a
golden oil.'*H NMR (500 MHz, CDC})  7.64 (d,J = 1.9 Hz, 1H), 7.50 (dd] = 8.2, 2.0
Hz, 1H), 7.08 (dJ = 8.2 Hz, 1H), 5.28 (q) = 6.5 Hz, 1H), 1.48 (d] = 6.5 Hz, 3H), 0.95

(t, J= 7.6 Hz, 3H), 0.92 () = 7.0 Hz, 3H), 0.89-0.73 (m, 4H¥’C NMR (125 MHz,
CDCl) 6 153.7, 136.2, 133.8, 132.3, 123.9, 121.4, 77.71,Zk0, 6.9, 6.6, 6.35C/MS:

m/z 284.0 (7.5%, [M]), 269.0 (45.4%, [M-ME€)), 257.0 (100.0%, [M{Br)-Et]"), 255.0
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(98.3%, [M(°Br)-Et]"); HRMS (El+) calcd for [G,H1/BrOSI]": m/z 284.0232, found
284.0224.

Me

joe
cl Si,

]
Et Et
7

Benzoxasilole 7j Following the general procedure, 4'-chloroaceémmme (154 mg, 1.00
mmol) was converted to the corresponding diethyl(ldp)silyl ether using
[Ir(cod)OMel (0.05 mol %) at tGC/MS: m/z 241.1 (1.2%, [M-H]), 227.1 (64.7%, [M-
Me]"), 213.0 (12.7%, [M-Ef), 139.0 (56.9%, [M-OSi(H)E}"), 103.1 (100.0%,
[OSi(H)EL]"). The subsequent cyclization was conducted witttgt)OMe}/phen (1.0
mol %) at 80 °C for 17 h. Concentration of the tmac mixture, adsorption of the
resulting residue onto Celite, and purification diyca gel chromatography (12 g SIiO
column, 100:6-90:10 hexanes/EtOAc) gave 185 mg (77%Ypfas a colorless oitH
NMR (500 MHz, CDC}) 6 7.48 (d,J = 2.0 Hz, 1H), 7.35 (dd] = 8.2, 2.1 Hz, 1H), 7.13
(d,J = 8.2 Hz, 1H), 5.30 (qJ = 6.5 Hz, 1H), 1.48 (dJ = 6.5 Hz, 3H), 0.95 (t) = 7.6
Hz, 3H), 0.92 (tJ = 7.0 Hz, 3H), 0.90-0.73 (m, 4H}*C NMR (125 MHz, CDC}) &
153.2, 135.6, 133.0, 130.9, 129.7, 123.5, 77.7,2R0, 6.9, 6.6, 6.35C/MS: m/z 240.0
(6.9%, [M]), 225.0 (49.0%, [M-M€)), 211.1 (100.0%, [M-Et); HRMS (El+) calcd for
[C12H17CIOSI]": m/z 240.0737, found 240.0731.

°
/[ I i
pinB Si

T
Et Et

7
Benzoxasilole 7k Following the general procedure, 4'-(4,4,5,5aetethyl-1,3,2-
dioxaborolan-2-yl)acetophenche(246 mg, 1.00 mmol) was converted to the
corresponding diethyl(hydrido)silyl ether using (¢lbpd)OMe} (0.05 mol %) at rt.
GC/MS: m/z 334.3 (1.7%, [M]), 319.2 (24.6%, [M-M€), 305.2 (9.4%, [M-Ef]), 226.3
(100.0%). The subsequent cyclization was condueiéd [Ir(cod)OMelL/phen (1.0 mol
%) at 80 °C for 15 h. Concentration of the reactiomture, adsorption of the resulting

residue onto Celite, and purification by silica garomatography (12 g SiQolumn,
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100:0-90:10 hexanes/EtOAc) gave 279 mg (84%Ykfas a viscous colorless otH
NMR (500 MHz, CDC}) 5 8.01 (s, 1H), 7.86 (dd,= 7.7, 0.9 Hz, 1H), 7.22 (d,= 7.7

Hz, 1H), 5.34 (g, = 6.5 Hz, 1H), 1.50 (d) = 6.5 Hz, 3H), 1.36 (s, 12H), 0.98-0.72 (m,
10H); *C NMR (125 MHz, CDC}) 5 158.2, 138.2, 136.1, 132.1, 121.4, 83.7, 78.1,
24.93, 24.85, 24.8, 7.11, 7.08, 6.7, 6F/MS: m/z 332.2 (1.9%, [M]), 317.2 (18.9%),
303.2 (100.0%, [M-Ef); HRMS (El+) calcd for [GgH20BOsSi]": mvz 332.1979, found
332.1983.

Me

L
o)
4
S

i
T
Et Et
71

Benzoxasilole 7| Following the general procedure, 3'-methylacesrmme (133 mg,
0.992 mmol) was converted to the correspondinghgi@tydrido)silyl ether using
[Ir(cod)OMel (0.05 mol %) at tGC/MS: m/z 222.1 (1.3%, [M]), 207.1 (13.5%, [M-
Me]"), 193.1 (10.0%, [M-Ef), 119.1 (45.6%, [M-OSi(H)&}"), 103.1 (100.0%,
[OSi(H)Et]"). The subsequent cyclization was conducted witftgt)OMe}/phen (1.0
mol %) at 80 °C for 48 h. Concentration of the teacmixture and purification of the
resulting residue by Kugelrohr distillation (30 mma&0 °C) gave 157 mg (72%) @f as
a colorless oil’H NMR (500 MHz, CDC}) § 7.44 (d,J = 7.4 Hz, 1H), 7.13 (d) = 7.4
Hz, 1H), 7.03 (dJ = 0.6 Hz, 1H), 5.30 (] = 6.5 Hz, 1H), 2.39 (s, 3H), 1.50 (@= 6.5
Hz, 3H), 0.96 (tJ = 7.8 Hz, 3H), 0.93 (t) = 7.8 Hz, 3H), 0.89-0.73 (m, 4H}*C NMR
(125 MHz, CDC}) s 155.4, 139.6, 131.2, 129.4, 127.9, 122.8, 25.16,21.2, 7.1, 6.7,
6.4; GC/MS: mz 220.1 (4.5%, [M]), 205.1 (16.4%, [M-M€], 191.1 (100.0%, [M-Ef);
HRMS (El+) calcd for [GaH20OSi]™: mvz 220.1283, found 220.1279.

Me

TBSO
o]
4
Si

T
Et Et

Benzoxasilole 7m Following the general procedure, t&t-butyldimethylsilyloxy-
acetophenorfe (245 mg, 0.978 mmol) was converted to the cornedimy
diethyl(hydrido)silyl ether using [Ir(cod)OMg]0.05 mol %) at rtGC/MS: nVz 338.2
(66.1%, [M]), 323.2 (9.0%, [M-M€]), 309.2 (36.7%, [M-Ef), 281.1 (87.9%, [M
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Bu)]), 177.1 (100.0%). The subsequent cyclization wasndacted with
[Ir(cod)OMelL/phen (1.0 mol %) at 80 °C for 12 h. Concentratbthe reaction mixture,
adsorption of the resulting residue onto Celited apurification by silica gel
chromatography (12 g Sg&olumn, 100:6+90:10 hexanes/EtOAc) gave 282 mg (86%)
of 7m as a pale yellow oifH NMR (500 MHz, CDC}) § 7.38 (d,J = 7.9 Hz, 1H), 6.78
(dd,J=7.9, 2.1 Hz, 1H), 6.66 (d,= 2.0 Hz, 1H), 5.26 (q) = 6.5 Hz, 1H), 1.48 (d) =
6.5 Hz, 3H), 1.00 (s, 9H), 0.95 &= 7.8 Hz, 3H), 0.93 (tJ = 7.7 Hz, 3H), 0.88-0.72 (m,
4H), 0.22 (s, 6H)*C NMR (125 MHz, CDC}) & 157.3, 157.2, 132.3, 124.4, 119.2,
113.6, 77.7, 25.6, 25.1, 18.2, 7.3, 7.2, 6.7, 8187, -4.40,GC/MS: m/z 336.2 (9.3%,
[M] ), 321.2 (2.8%, [M-M€]), 307.2 (100.0%, [M-Et), 279.1 (18.8%, [M#Bu)]);
HRMS (El+) calcd for [GeH3,0.Siy]™: m/z 336.1941, found 336.1930.

Me

PivO.
0
Si

1
~

]
gt Et
n

Benzoxasilole 7n Following the general procedure, pival&# (220 mg, 1.00 mmol)
was converted to the corresponding diethyl(hydsidg)ether using [Ir(cod)OMe](0.05
mol %) at rt. GC/MS: m/z 308.1 (9.0%, [M]), 293.1 (2.7%, [M-M€]), 57.1 (100.0%,
[C4Ho]"). The subsequent cyclization was conducted witftgt)OMe}/phen (1.0 mol
%) at 100 °C for 12 h. Concentration of the reactioixture, adsorption of the resulting
residue onto Celite, and purification by silica geromatography (12 g SiGolumn,
100:0-85:15 hexanes/EtOAc) gave 254 mg (83%Yofas a pale yellow oifH NMR
(500 MHz, CDC}) 6 7.53 (d,J= 7.8 Hz, 1H), 7.00 (dd] = 7.8, 1.8 Hz, 1H), 6.91 (d,=
1.9 Hz, 1H), 5.31 (qJ = 6.5 Hz, 1H), 1.50 (d) = 6.5 Hz, 3H), 1.36 (s, 9H), 0.95 (=
7.8 Hz, 3H), 0.93 (tJ = 7.8 Hz, 3H), 0.90-0.73 (m, 4H)*C NMR (125 MHz, CDC}) &
176.9, 156.8, 152.6, 132.3, 129.9, 120.3, 115.%,730.0, 27.0, 24.9, 7.1, 7.0, 6.6, 6.3;
GC/MS: m/z 306.2 (5.1%, [M]), 291.1 (7.3%, [M-Me]), 277.1 (100.0%, [M-Ef);
HRMS (El+) calcd for [G7H260sSi]": mVz 306.1651, found 306.1641.
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Me

Me,N
0o
Si

T
Et Et

7o
Benzoxasilole 7o0Following the general procedure, 3'-dimethylanaicetophenone (161
mg, 0.986 mmol) was converted to the correspondiethyl(hydrido)silyl ether using
[Ir(cod)OMel (0.05 mol %) at tGC/MS: m/z 251.2 (56.6%, [M]), 236.1 (2.8%, [M-
Me]"), 222.1 (18.4%, [M-E{), 149.1 (100.0%, [M-OSig["). The subsequent cyclization
was conducted with [Ir(cod)OMgphen (1.0 mol %) at 80 °C for 39 h. Concentratién
the reaction mixture, adsorption of the resultiegidue onto Celite, and purification by
silica gel chromatography (4 g SiGolumn, 100:6-90:10 hexanes/EtOAc) gave 203 mg
(82%) of 70 as a pale golden oil. Following the general procedor silylation on 5.0
mmol scale, 814 mg (4.99 mmol) of 3'-dimethylamietaphenone was converted to the
corresponding diethyl(hydrido)silyl ether and alxvto cyclize at 100 °C over 25 h.
Purification by silica gel chromatography (106:00:10 hexanes/EtOAc) gave 987 mg
(79%) of70 as a colorless oifH NMR (500 MHz, CDCJ) § 7.43 (d,J = 8.1 Hz, 1H),
6.73 (ddJ = 8.1, 2.2 Hz, 1H), 6.52 (d,= 2.2 Hz, 1H), 5.30 (q) = 6.5 Hz, 1H), 3.01 (s,
6H), 1.54 (dJ= 6.5 Hz, 3H), 0.98 (tJ= 7.8 Hz, 3H), 0.96 (tJ= 7.9 Hz, 3H), 0.89-0.74
(m, 4H); *C NMR (100 MHz, CDC})  156.8, 151.7, 132.1, 118.1, 111.8, 105.2, 78.0,
40.3, 25.3, 7.4, 7.3, 6.8, 6.6C/MS: Mz 249.1 (36.0%, [M]), 234.1 (1.2%, [M-M€]),
220.1 (100.0%, [M-Ef]); HRMS (El+) calcd for [G4H2sNOSI]": mVz 249.1549, found
249.1540.

Et Me

I\/\/o\@
(o}
4
Si_

]
gt Et
7p

Benzoxasilole 7p Following the general procedure, alke®® (216 mg, 0.990 mmol)
was converted to the corresponding diethyl(hydsidg)ether using [Ir(cod)OMe](0.05
mol %) at rt. GC/MS: m/z 306.2 (8.5%, [M]), 291.2 (5.5%, [M-M€]), 277.2 (10.3%,
[M-Et]"), 223.1 (100.0%, [M-gH11]"). The subsequent cyclization was conducted with
[Ir(cod)OMelL/phen (1.0 mol %) at 80 °C for 16 h. Concentratbthe reaction mixture,

adsorption of the resulting residue onto Celited apurification by silica gel
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chromatography (12 g Sg@olumn, 100:6-95:5 hexanes/EtOAc) gave 242 mg (80%) of
7p as a colorless oitH NMR (500 MHz, CDC}) § 7.44 (d,J = 8.0 Hz, 1H), 6.87 (ddJ

= 8.0, 2.1 Hz, 1H), 6.73 (d,= 2.1 Hz, 1H), 5.59-5.51 (m, 1H), 5.48-5.41 (m, 16{R9
(q,J= 6.5 Hz, 1H), 3.99 (t) = 6.9 Hz, 2H), 2.56 (g] = 6.8 Hz, 2H), 2.15-2.07 (m, 2H),
1.51 (d,J = 6.5 Hz, 3H), 1.00 (t) = 7.5 Hz, 3H), 0.96 (tJ = 7.8 Hz, 3H), 0.94 (t) =

7.8 Hz, 3H), 0.89-0.73 (m, 4H}’C NMR (100 MHz, CDC}) & 160.6, 157.2, 134.4,
132.4, 123.9, 123.6, 114.0, 107.8, 77.8, 67.3,,205®, 20.7, 14.2, 7.3, 7.2, 6.7, 6.4;
GC/MS: m/z 304.2 (9.3%, [M]), 289.2 (2.3%, [M-Me]), 275.1 (100.0%, [M-Ef);
HRMS (El+) calcd for [GgH260,Si]™: m/z 304.1859, found 304.1840.

Me

Et/\/\/o\C(<o
si,

gl Et

7q
Benzoxasilole 7qFollowing the general procedure, alkeé®®(222 mg, 1.02 mmol) was
converted to the corresponding diethyl(hydrido)séther using [Ir(cod)OMe](0.05 mol
%) at rt. GC/MS: m/z 306.2 (11.3%, [M]), 291.3 (5.6%, [M-M€]), 277.2 (14.9%, [M-
Et]"), 223.2 (100.0%, [M-gH11]"). The subsequent cyclization was conducted with
[Ir(cod)OMelL/phen (1.0 mol %) at 80 °C for 22 h. Concentratbthe reaction mixture,
adsorption of the resulting residue onto Celited apurification by silica gel
chromatography (12 g S@olumn, 100:6+95:5 hexanes/EtOAc) gave 262 mg (85%) of
7q as a colorless oitH NMR (500 MHz, CDC}) § 7.44 (d,J = 8.0 Hz, 1H), 6.88 (ddJ
= 8.0, 1.9 Hz, 1H), 6.73 (d, = 1.6 Hz, 1H), 5.63 (dd]) = 14.0, 7.6 Hz, 1H), 5.54-5.46
(m, 2H), 5.29 (qJ = 6.4 Hz, 1H), 4.00 (t) = 6.9 Hz, 2H), 2.50 (q) = 6.8 Hz, 2H),
2.10-2.00 (m, 2H), 1.51 (d,= 6.5 Hz, 3H), 1.00 (tJ = 7.5 Hz, 3H), 0.96 (t)= 7.8 Hz,
3H), 0.94 (tJ = 7.8 Hz, 3H), 0.89-0.72 (m, 4H}*C NMR (125 MHz, CDC}) § 160.7,
157.2,134.9, 132.4, 124.3, 123.6, 114.1, 107.9,67.7, 32.5, 25.6, 25.1, 13.7, 7.3, 7.2,
6.7, 6.4,GC/MS: m/z 304.2 (9.4%, [M]), 289.2 (2.3%, [M-M€]), 275.2 (100.0%, [M-
Et]"); HRMS (EI+) calcd for [GgH250,Si]": mVz 304.1859, found 304.1866.
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Benzoxasilole 8a Following the general procedure, 2-methybenzaldeh(118 mg,
0.982 mmol) was converted to the correspondinghgi@tydrido)silyl ether using
[Ir(cod)OMe} (0.05 mol %) at rtGC/MS: nmvz 208.1 (3.1%, [M]), 179.1 (23.6%, [M-
Et]"), 105.1 (100.0%, [M-OSi(H)E&L"). The subsequent cyclization was conducted with
[Ir(cod)OMelL/phen (1.0 mol %) at 100 °C for 33 h. Concentratadnthe reaction
mixture and purification of the resulting residue Kugelrohr distillation (45 mTorr, 85
°C) gave 154 mg (76%) &a as a colorless oitH NMR (500 MHz, CDC}) § 7.43 (d,J

= 7.1 Hz, 1H), 7.25 () = 7.3 Hz, 1H), 7.20 (dJ = 7.4 Hz, 1H), 5.12 (s, 2H), 2.23 (s,
3H), 0.98 (tJ = 7.7 Hz, 6H), 0.93-0.79 (m, 4H}*C NMR (125 MHz, CDC}) & 148.8,
132.7, 131.4, 130.6, 128.8, 126.9, 71.4, 18.1, 8.4 GC/MS: mVz 206.1 (7.3%, [M]),
177.1 (100.0%, [M-Ef); HRMS (El+) calcd for [GoH1g0SIi[: m/z 206.1127, found
206.1119.

Et

O
s

i
T
Et Et
8b

Benzoxasilole 8b Following the general procedure, 2-ethybenzaldeh{@#36 mg, 1.01
mmol) was converted to the corresponding diethyl(ldp)silyl ether using
[Ir(cod)OMe}] (0.05 mol %) at rtGC/MS: mvz 222.0 (0.5%, [M]), 221.1 (1.0%, [M-
H]), 193.1 (25.2%, [M-Ef), 119.1 (100.0%, [M-OSi(H)Ef"). The subsequent
cyclization was conducted with [Ir(cod)OM#jhen (1.0 mol %) at 120 °C for 44 h.
Concentration of the reaction mixture and purifimat of the resulting residue by
Kugelrohr distillation (35 mTorr, 90 °C) gave 1441{66%) of8b as a colorless oil. In a
separate experiment, the cyclization was conduatetd0 °C for 7 d (under otherwise
identical conditions) and similarly providegb in 66% isolated yield*H NMR (500
MHz, CDCk) 6 7.44 (d,J = 7.0 Hz, 1H), 7.30 (t) = 7.3 Hz, 1H), 7.25 (dJ = 7.8 Hz,
1H), 5.18 (s, 2H), 2.56 (¢,= 7.6 Hz, 2H), 1.26 (t) = 7.6 Hz, 3H), 0.98 (tJ = 7.8 Hz,
6H), 0.93-0.80 (m, 4H)**C NMR (125 MHz, CDC}) & 148.1, 137.5, 132.9, 128.9,
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128.6, 127.1, 71.1, 25.0, 13.8, 7.0, BXC/MS: m/z 220.1 (5.8%, [M), 191.1 (100.0%,
[M-Et]*); HRMS (El+) calcd for [GsH200Si]": miz 220.1283, found 220.1291.
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Benzoxasilole 8cFollowing the general procedure, 2-fluorobenzhajdke (128 mg, 1.03
mmol) was converted to the corresponding diethyl(ldp)silyl ether using
[Ir(cod)OMe} (0.05 mol %) at tGC/MS: mz 211.1 (0.5%, [M-H]), 183.1 (33.6%, [M-
Et]), 91.1 (100.0%). The subsequent cyclization wasndaoted with
[Ir(cod)OMelL/phen (1.0 mol %) at 100 °C for 22 h. Concentratadnthe reaction
mixture and purification of the resulting residue Kugelrohr distillation (50 mTorr, 50
°C) gave 130 mg (60%) @&c as a colorless oiftH NMR (500 MHz, CDC}) § 7.36-7.27
(m, 2H), 7.04 (ddd) = 9.5, 7.5, 1.4 Hz, 1H), 5.21 (s, 2H), 0.95)(& 7.6 Hz, 6H), 0.92-
0.78 (m, 4H);**C NMR (125 MHz, CDC}) $ 157.8 (dJ = 250 Hz), 137.2, 136.5 (d,=
14 Hz), 129.1 (dJ = 5.6 Hz), 126.9 (dJ = 3.7 Hz), 115.9 (dJ = 20 Hz), 68.6, 6.8, 6.30;
% NMR (470 MHz, CDC)) & -119.86; GC/MS: m/z 210.1 (6.6%, [M]), 181.1
(100.0%, [M-Et]); HRMS (EI+) calcd for [GiH:sFOSI]: myz 210.0876, found
210.0885.
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Benzoxasilole 8dFollowing the general procedure, 2-chlorobenZzayde (143 mg, 1.02
mmol) was converted to the corresponding diethyl(idp)silyl ether using
[Ir(cod)OMe} (0.05 mol %) at tGC/MS: m/z 228.1 (0.4%, [M]), 199.0 (100.0%, [M-
Et]"). The subsequent cyclization was conducted wifegt)OMe}/phen (1.0 mol %) at
100 °C for 42 h. Concentration of the reaction mmgtand purification of the resulting
residue by Kugelrohr distillation (25 mTorr, 80 °Gave 159 mg (69%) o8d as a
colorless oil.'H NMR (500 MHz, CDC}) & 7.45 (d,J = 7.0 Hz, 1H), 7.35 (dd] = 7.8,
0.7 Hz, 1H), 7.27 () = 7.5 Hz, 1H), 5.15 (s, 2H), 0.95 = 7.6 Hz, 6H), 0.92-0.78 (m,
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4H); 3¢ NMR (125 MHz, CDC}) 6 147.6, 136.1, 129.8, 129.6, 129.1, 128.6, 714@, 7.
6.3; GC/MS: miz 226.1 (6.6%, [M]), 197.0 (100.0%, [M-E{); HRMS (EI+) calcd for
[C11H15C|OSi]+Z m/z 226.0581, found 226.0584.

/@\/\O
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1 Si
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Benzoxasilole 8eFollowing the general procedure, 4-iodobenzybhtd (235 mg, 1.00
mmol) was converted to the corresponding diethyl(idp)silyl ether using
[Ir(cod)OMe} (0.05 mol %) at rtGC/MS: mvVz 320.0 (6.0%, [M]), 291.0 (25.0%, [M-
Et]"), 216.9 (100.0%, [M-OSi(H)EL"). The subsequent cyclization was conducted with
[Ir(cod)OMelL/phen (1.0 mol %) at 100 °C for 31 h. Concentratadnthe reaction
mixture and purification of the resulting residueKugelrohr distillation (40 mTorr, 110
°C) gave 275 mg (86%) &e as pale yellow oil'H NMR (500 MHz, CDC}) & 7.88 (s,
1H), 7.68 (dd, = 8.1, 1.4 Hz, 1H), 7.00 (d,= 8.1 Hz, 1H), 5.08 (s, 2H), 0.94 &= 7.6
Hz, 6H), 0.90-0.76 (m, 4H)C NMR (125 MHz, CDCJ) & 149.7, 140.1, 138.1, 136.9,
123.7, 93.3, 71.8, 6.8, 6.6C/MS: vz 318.0 (16.1%, [M]), 289.0 (100.0%, [M-Ef);
HRMS (El+) calcd for [GiH1sI0Si]™: m/z 317.9937, found 317.9928.
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Benzoxasilole 8f Following the general procedure, 3-methylbenzayde (118 mg,
0.982 mmol) was converted to the correspondinghgi@tydrido)silyl ether using
[Ir(cod)OMe} (0.05 mol %) at rtGC/MS: vz 208.1 (0.9%, [M]), 179.1 (25.3%, [M-
Et]"), 105.1 (100.0%, [M-OSi(H)EK"). The subsequent cyclization was conducted with
[Ir(cod)OMelL/phen (1.0 mol %) at 100 °C for 19 h. Concentratadnthe reaction
mixture and purification of the resulting residue Kugelrohr distillation (45 mTorr, 60
°C) gave 117 mg (58%) & as a colorless oitH NMR (500 MHz, CDC}) § 7.49 (d,J

= 7.4 Hz, 1H), 7.14 (d) = 7.4 Hz, 1H), 7.08 (s, 1H), 5.13 (s, 2H), 2.40 (4),3.97 (t,J

= 7.8 Hz, 6H), 0.91-0.78 (m, 4H¥°C NMR (125 MHz, CDC}) & 150.9, 139.6, 131.4,
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129.5, 127.8, 122.2, 72.0, 21.6, 7.0, 6AC/MS: m/z 206.1 (6.2%, [M]), 177.1
(100.0%, [M-Et[); HRMS (El+) calcd for [G2H140Si]": m/iz 206.1127, found 206.1115.

MeO.
0
4
: :Si

T
Et Et

8g
Benzoxasilole 8g Following the general procedure, 3-methoxyberedayde (134 mg,
0.984 mmol) was converted to the correspondinghgi@tydrido)silyl ether using
[Ir(cod)OMe} (0.05 mol %) at rtGC/MS: m/z 224.1 (11.4%, [M]), 209.1 (2.4%, [M-
Me]"), 195.1 (17.6%, [M-Ef), 121.1 (100.0%, [M-OSi(H)&K’). The subsequent
cyclization was conducted with [Ir(cod)OM#gjhen (1.0 mol %) at 100 °C for 13 h.
Concentration of the reaction mixture and purifmatof the resulting residue by
Kugelrohr distillation (35 mTorr, 100 °C) gave 18%) (88%) of8g as a light yellow oil.
'H NMR (500 MHz, CDC}) & 7.48 (d,J = 8.0 Hz, 1H), 6.88 (dd] = 8.0, 2.2 Hz, 1H),
6.76 (d,J = 1.7 Hz, 1H), 5.12 (s, 2H), 3.82 (s, 3H), 0.96J(t 7.8 Hz, 6H), 0.89-0.75
(m, 4H); *C NMR (125 MHz, CDC}) § 161.2, 152.7, 132.6, 123.8, 113.9, 106.2, 71.9,
55.1, 7.1, 6.4GC/MS: m/z 222.1 (10.5%, [M]), 193.1 (100.0%, [M-Ef); HRMS (El+)
calcd for [G2oH180,Si]™: m/z 222.1076, found 222.1072.

F3C
\©\/\'0
Si

N
Et Et

g
Benzoxasilole 8h Following the general procedure, 3-(trifluoromgdjhenzaldehyde
(172 mg, 0.988 mmol) was converted to the corredimgndiethyl(hydrido)silyl ether
using [Ir(cod)OMe} (0.05 mol %) at rtGC/MS: m/z 262.1 (1.5%, [M]), 261.1 (7.0%,
[M-H] %), 233.1 (5.2%, [M-Ef]), 159.0 (100.0%, [M-OSi(H)Ef"). The subsequent
cyclization was conducted with [Ir(cod)OMgjhen (1.0 mol %) at 100 °C for 48 h.
Concentration of the reaction mixture and purifimat of the resulting residue by
Kugelrohr distillation (40 mTorr, 60 °C) gave 142jrt65%) of8h as a colorless oitH
NMR (500 MHz, CDC}) § 7.69 (d,J = 7.6 Hz, 1H), 7.55 (d) = 7.5 Hz, 1H), 7.49 (s,
1H), 5.19 (s, 2H), 0.95 (1] = 7.5 Hz, 6H), 0.92-0.80 (m, 4H}’C NMR (125 MHz,
CDCl3) 6 151.1, 138.0, 132.0, 131.8 @ 32 Hz), 124.2 (qJ) = 272 Hz), 123.5 (¢J =
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3.6 Hz), 118.3 (gJ) = 3.9 Hz), 71.9, 6.8, 6.3% NMR (470 MHz, CDC}) & -63.09;
GC/MS: m/z 260.1 (2.8%, [M]), 231.0 (100.0%, [M-Ef); HRMS (El+) calcd for
[C12H15F50Si]: Mz 260.0844, found 260.0831.

Cl
T
’
Si

T
Et Et

Benzoxasilole 8i Following the general procedure, 3-chlorobenzayde (143 mg, 1.02
mmol) was converted to the corresponding diethyl(ldp)silyl ether using
[Ir(cod)OMe}L (0.05 mol %) at rtGC/MS: mvVz 228.0 (0.4%, [M]), 199.0 (19.5%, [M-
Et]"), 125.0 (100.0%, [M-OSi(H)EK"). The subsequent cyclization was conducted with
[Ir(cod)OMelL/phen (1.0 mol %) at 100 °C for 42 h. Concentratadnthe reaction
mixture and purification of the resulting residue Kugelrohr distillation (35 mTorr, 85
°C) gave 179 mg (78%) @i as a colorless oitH NMR (500 MHz, CDC}) & 7.49 (d,J
= 7.8 Hz, 1H), 7.27 (d) = 7.8 Hz, 1H), 7.23 (dJ = 0.8 Hz, 1H), 5.11 (s, 2H), 0.94 ¢,
= 7.7 Hz, 6H), 0.90-0.76 (m, 4H¥°C NMR (125 MHz, CDC}) § 152.5, 136.0, 132.6,
131.3, 127.1, 121.9, 71.6, 6.9, 6@C/MS: Mz 226.1 (6.5%, [M]), 197.0 (100.0%, [M-
Et]"); HRMS (EI+) calcd for [GiH1sCIOSI]": m/z 226.0581, found 226.0575.

F
\©\/\lo ' /0
Si Si

I 1Y
gt Et Lol Et

8j 8’
Benzoxasiloles 8j and 8j' Following the general procedure, 3-fluorobenzhajde (127
mg, 1.02 mmol) was converted to the correspondieghd(hydrido)silyl ether using
[Ir(cod)OMe} (0.05 mol %) at tGC/MS: mVz 211.1 (1.2%, [M-H]), 183.1 (16.6%, [M-
Et]"), 109.0 (100.0%, [M-OSi(H)E&L"). The subsequent cyclization was conducted with
[Ir(cod)OMelL/phen (1.0 mol %) at 100 °C for 13 h. Concentratadnthe reaction
mixture and purification of the resulting residue Kugelrohr distillation (60 mTorr, 60
°C) gave 157 mg (73%) of a 1.0:0.79 mixtureBpand8j' as a colorless oil In a separate
experiment, the cyclization was conducted at 80f"*C5 d (under otherwise identical
conditions) and gave a 1.0:0.75 mixtureBpaind8;' in a combined 60% vyield. (Note: the
assignment 08j as the major isomer is tentativéjl NMR (500 MHz, CDC}) & 7.52
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(dd,J= 7.9, 6.0 Hz, 1Hmajor), 7.38 (td,J = 7.8, 5.8 Hz, 1Hminor), 7.04-6.98 (m, 1H),
6.96-6.88 (M, 1H), 5.14 (s, 2Hhinor), 5.12 (s, 2Hmajor), 1.03-0.76 (m, 10H)3C
NMR (125 MHz, CDC}) 6 165.4 (d,J = 244 Hz), 164.4 (dJ = 248 Hz), 153.5 (dJ =
11 Hz), 153.3 (dJ = 7.3 Hz), 133.1 (dJ = 8.5 Hz), 132.3 (dJ = 7.1 Hz), 128.2 (dJ =
2.7 Hz), 119.6 (dJ = 38 Hz), 117.5 (dJ = 3.2 Hz), 114.4 (dJ = 21 Hz), 112.7 (dJ =
25 Hz), 108.6 (dJ = 21 Hz), 71.9, 71.7 (dl = 3.0 Hz), 6.93, 6.91, 6.32, 6.28F NMR
(470 MHz, CDC4) § -100.48 fninor), -112.28 fnajor); GC/MS: m/z 210.1 (6.2%, [M]),
181.0 (100.0%, [M-Ef]); HRMS (El+) calcd for [GiH1sFOSIT: mvz 210.0876, found
210.0872.

cl Si

4
™ ?i‘
Et Et gt Et

13a : 13b
71 29

Benzoxasiloles 13a and 13l~ollowing the general procedure, 4-chlorobenzophe
(215 mg, 0.992 mmol) was converted to the corredimgndiethyl(hydrido)silyl ether
using [Ir(cod)OMe} (0.05 mol %) at rtGC/MS: m/z 304.0 (0.4%, [M]), 303.1 (0.9%,
[M-H] ™), 275.1 (16.9%, [M-Ef), 201.0 (100.0%, [M-OSi(H)El"). The subsequent
cyclization was conducted with [Ir(cod)OM&jhen (1.0 mol %) at 80 °C for 13 h.
Concentration of the reaction mixture, adsorptibthe resulting residue onto Celite, and
purification by silica gel chromatography (12 g &i@olumn, 100:6-90:10
hexanes/EtOAc) gave 259 mg (86%) of a 71:29 mix(asedetermined by GC analysis)
of 13aand13b as a colorless oifH NMR (500 MHz, CDC}) 6 7.63 (dd,J = 5.7, 2.4
Hz, 1H, minor), 7.57 (d,J = 2.0 Hz, 1H,major), 7.39-7.22 (m, 6H), 7.03-6.99 (m, 1H,
minor), 6.96 (d,J = 8.3 Hz, 1H,major), 6.15 (s, 1Hminor), 6.14 (s, IHmMajor), 1.12-
1.05 (m, 3H), 1.04-0.83 (m, 7H}*C NMR (125 MHz, CDCJ) & 152.4, 151.3, 143.2,
142.3, 136.2, 133.5, 133.4, 133.3, 131.3, 130.9,92129.8, 128.7, 128.6, 128.5, 128.0,
127.2, 127.1, 125.2, 123.6, 83.9, 83.4, 7.2, 7.9, ®.84, 6.80, 6.7, 6.44, 6.4GC/MS
(major, 1% euting): mVz 302.1 (59.1%, [M]), 273.1 (100.0%, [M-Ef), 245.0 (47.3%);
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(minor, 2™ eluting): Mz 302.1 (20.3%, [M]), 273.0 (100.0%, [M-Ef), 245.0 (40.6%);
HRMS (EI+) calcd for [G/H1CIOSI]": miz 302.0894, found 302.0900.

Spectral data for products of Tamao-Fleming oxidatn:

OAc

Me
1) KHCO3, HyO, @5\%
0 —
si. 2) Ac,0, Et;N OAc

1
Et Et

7a %
Tamao-Fleming oxidation/acylation of 7a Following the general procedure,
benzoxasilol&a (105 mg, 0.509 mmol) was oxidized with KHg/IB,0, at rt. The crude
phenol was acylated with AO/EN according to the general procedure, and the
resulting diactate was purified by silica gel chetagraphy (4 g Si® column,
100:0-80:20 hexanes/EtOAc) to give 69.3 mg (0.312 mmb¥pever 2 steps) &a’ as

a colorless oil*H NMR (500 MHz, CDC}) & 7.47 (ddJ = 7.7, 1.3 Hz, 1H), 7.32 (td}

= 7.8, 1.5 Hz, 1H), 7.25 (8= 7.2 Hz, 1H), 7.06 (d] = 8.0 Hz, 1H), 6.03 (q] = 6.6 Hz,
1H), 2.33 (s, 3H), 2.03 (s, 3H), 1.52 (&= 6.6 Hz, 3H) (lit."H NMR data not reported);
3C NMR (125 MHz, CDC}) & 170.0, 169.3, 147.8, 133.1, 128.8, 127.2, 12622,8,
67.0, 21.1, 20.9, 20.6 (lit°C NMR data not reported); HRMS (EI+) calcd for
[C12H1404]": mVz 222.0892, found 222.0887.

o Me 1) KHCOs, Hy0,, OAc

1) [Ir(cod)OMe]z (0.05 mol %),
M Et,SiH, (1.2 equiv), THF, rt THF/MEOH 40°C Ve
e
2) [Ir)/phen (1.0 moI %), S| 2) AI?OIEtBN one
2Cl

nbe, THF, 80 °C

%
One-pot sinIation/Tamao-FIeming oxidation of acetphenone Following the general
procedure for intramolecular arene silylation of damol scale (except using a 20 mL
screw-top vial), acetophenone (122 mg, 1.02 mmaly wonverted to benzoxasildle.
After the cyclization was complete, the crude rigactnixture was sequentially treated
with MeOH (2.0 mL), KHCQ (203 mg, 2.03 mmol) and B, (30% solution in HO,
0.91 mL, 8.03 mmol). The vial was re-sealed witiedlon-lined screw cap, and the
resulting mixture was stirred at 40 °C until comeleonsumption of the benzoxasilole

was observed (as determined by GC-MS analysis).réaetion was carefully quenched
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with aq. NaHS@ (30 mL), and the resulting mixture was extractethwtOAc (30 mL,
then 2 x 15 mL). The combined organic layers weasived (30 mL 1 N HCI, then 30 mL
sat. NaHCQ), dried (MgSQ), filtered through Celite, and concentrated. Thade
phenol was acylated with AO/EN according to the general procedure, and the
resulting diactate was purified by silica gel chetqography (12 g Si© column,
100:0—-80:20 hexanes/EtOAc) to give 128 mg (0.575 mmd¥pSkerall yield) of9a as

a pale yellow oil, which gave spectral data idadtto that obtained previously.

Me oTBS
©\/< 1) KHCO3, Hy0, d\Me
0 —
si. 2) TBSCI, imid. OTBS
Ef Et
7a 9b

Tamao-Fleming oxidation/silylation of 7a Following the general procedure,
benzoxasilole’a (100 mg, 0.485 mmol) was oxidized with KHg/B,0, at rt. The crude
phenol was dissolved in DMF (2.0 mL) and sequelgtiatated with imidazole (103 mg,
1.51 mmol) and TBSCI (188 mg, 1.25 mmol). The rasglsolution was stirred at rt for
19 h, at which point TLC analysis indicated fullneersion of the phenol. The reaction
mixture was poured onto water (30 mL) and extraetéth ELO (30 mL, then 2 x 15
mL). The combined organic layers were washed (30water, then 30 mL sat. NB&I,
then 30 mL brine), dried (MgS{and concentrated. The resulting residue was bddor
onto SiQ and purified by silica gel chromatography (12 @5Scolumn, 100:6-90:10
hexanes/EtOAc) to give 123 mg (0.335 mmol, 69% @vsteps) oBb® as a colorless oil.
'H NMR (500 MHz, CDC}) & 7.53 (ddJ = 7.6, 1.7 Hz, 1H), 7.10 (td, = 7.8, 1.8 Hz,
1H), 6.97 (t,J = 7.5 Hz, 1H), 6.75 (ddJ = 8.0, 0.9 Hz, 1H), 5.23 (g} = 6.2 Hz, 1H),
1.38 (d,J = 6.2 Hz, 3H), 1.04 (s, 9H), 0.92 (s, 9H), 0.29 (4),30.25 (s, 3H), 0.06 (s,
3H), 0.00 (s, 3H)*H NMR data were consistent with previously reponetlied): *C
NMR (100 MHz, CDC}) 6 151.1, 137.6, 127.1, 126.4, 121.1, 117.5, 65.59,2%5.7,
18.3, 18.2, -3.9, -4.3, -4.9, -5.0 (fitC NMR data not reported).
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OH

Me
©\/< 1) KHCO3, H,0, d\Me

0O —
7/

si 2) K,COj3, BrBr

Tt TBAI OBn

Et
7a 9c

Tamao-Fleming oxidation/benzylation of 7a Following the general procedure,
benzoxasilol&a (103 mg, 0.499 mmol) was oxidized with KHg/B,0, at rt. The crude
phenol was dissolved in acetone (1.0 mL) in a 20vmal. and sequentially treated with
tetrabutylammonium iodide (18.9 mg, 0.051 mmol) &&€0; (111 mg, 0.803 mmol),
followed by a solution of BnBr (113 mg, 0.661 mmil)acetone (1.0 mL). The vial was
sealed with a Teflon-lined screw-cap, and the tesukuspension was stirred at 65 °C
for 63 h. After cooling to rt, the reaction mixtuneas poured onto water (30 mL) and
extracted with BEO (30 mL, then 2 x 15 mL). The combined organielaywere washed
(30 mL ag. NaHSg) then 30 mL brine), dried (MgSPand concentrated. The resulting
residue was adsorbed onto Si@nd purified by silica gel chromatography (12 @Si
column, 100:6-75:25 hexanes/EtOAc) to give 67.3 mg (0.295 mm@¥pover 2 steps)
of 9¢’ as a colorless oiftH NMR (500 MHz, CDC}) & 7.48-7.40 (m, 5H), 7.40-7.34 (m,
1H), 7.26 (td,J = 8.1, 1.7 Hz, 1H), 7.02 (1 = 7.5 Hz, 1H), 6.97 (dJ = 8.2 Hz, 1H),
5.20 (gq,d = 6.5 Hz, 1H), 5.13 (s, 2H), 2.76 (br s, 1H), 1.55J& 6.5 Hz, 3H) (The
previously reportedH NMR datd were missing one aromatic proton in the range-7.48
7.34, but were otherwise consistent with the depmrted herein.)?>C NMR (125 MHz,
CDCl3) 6 155.5, 136.7, 133.8, 128.6, 128.2, 128.0, 12728,11, 121.0, 111.6, 69.9, 66.3,
23.0 (lit.**C NMR data not reported).

Pr OTBS

1) KHCO3, HoO5 ©\)\Pr
o] _—
si 2) TBSCI, imid. oTBS

1
gt Et

Tc 9d

Tamao-Fleming oxidation/silylation of 7c¢ Following the general procedure (but
increasing the temperature to 40 °C), benzoxasif@lg11l5 mg, 0.491 mmol) was
oxidized with KHCQ/H,0, at 40 °C. The crude phenol was dissolved in DMB (8L)
and sequentially treated with imidazole (103 m§limmol) and TBSCI (188 mg, 1.25
mmol). The resulting solution was stirred at rt ot h. The reaction mixture was poured
onto water (30 mL) and extracted with,@t(30 mL, then 2 x 15 mL). The combined
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organic layers were washed (30 mL water, then 30sail NHCI, then 30 mL brine),
dried (MgSQ) and concentrated. The resulting residue was hddoonto Si@ and
purified by silica gel chromatography (12 g Si€lumn, 100:6-95:5 hexanes/EtOAcC)
to give 117 mg (0.296 mmol, 60% over 2 stepsyahs a colorless oifH NMR (500
MHz, CDCk) 6 7.47 (ddJ = 7.6, 1.7 Hz, 1H), 7.09 (td,= 7.8, 1.8 Hz, 1H), 6.95 (td],

= 7.6, 0.8 Hz, 1H), 6.75 (dd,= 8.1, 1.0 Hz, 1H), 5.11 (§ = 6.0 Hz, 1H), 1.63-1.55 (m,
2H), 1.55-1.45 (m, 1H), 1.43-1.31 (m, 1H), 1.05 g5i), 0.93-0.89 (m, 12H), 0.29 (s,
3H), 0.26 (s, 3H), 0.04 (s, 3H), -0.11 (s, 3Hc NMR (100 MHz, CDC}) & 151.2,
136.6, 127.3, 127.0, 120.8, 117.4, 68.8, 41.8,,2%%, 19.2, 18.3, 18.2, 14.3, -3.9, -4.2,
-4.7, -5.0;HRMS (El+) calcd for [GoH3s0.Si;]" (M-CsH;)™: m/z 351.2176, found
351.21883.

Me OAc

TBSO\@(( 1) KHCOs, H;0, TBSO\@\)\M&:
0O — = "t
Sii 2) Ac,0, EtsN OAc

]
gt Et

7m %
Tamao-Fleming oxidation/acylation of 7m Following the general procedure,
benzoxasilolerm (167 mg, 0.496 mmol) was oxidized with KHgB,0, at rt. The
crude phenol was acylated with AYEBN according to the general procedure, and the
resulting diactate was purified by silica gel chetagraphy (4 g Si® column,
100:0-80:20 hexanes/EtOACc) to give 126 mg (0.359 mmadlp Wer 2 steps) ddeas a
colorless oil*H NMR (500 MHz, CDC}) § 6.90 (d,J = 11.8 Hz, 1H), 6.89 (s, 1H), 6.75
(dd,J = 8.7, 2.9 Hz, 1H), 5.93 (d,= 6.6 Hz, 1H), 2.30 (s, 3H), 2.03 (s, 3H), 1.47J¢,

6.6 Hz, 3H), 0.98 (s, 9H), 0.20 (s, 6HYC NMR (125 MHz, CDC}) § 169.9, 169.6,
153.4, 141.6, 134.1, 123.4, 119.9, 118.2, 66.%,241.1, 20.9, 20.7, 18.1, -4 HBRMS
(El+) calcd for [GgH2g0sSi]": m'z 352.1706, found 352.1715.

Cl Cl

@\/\o 1) KHCO3, H0, @f\om
—»
Si'\ 2) Ac,0, Et;N OAc
gt Et
8d of
Tamao-Fleming oxidation/acylation of 8d Following the general procedure,

benzoxasilolé3d (114 mg, 0.503 mmol) was oxidized with KHgB,0, at rt. The crude
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phenol was acylated with A®/EtN according to the general procedure, and the
resulting diactate was purified by silica gel chetagraphy (4 g Si® column,
100:0-80:20 hexanes/EtOAc) to give 87.5 mg (0.361 mm2pbver 2 steps) &if as a
colorless oil.'H NMR (500 MHz, CDC}) § 7.33-7.28 (m, 2H), 7.05-7.00 (m, 1H), 5.22
(s, 2H), 2.32 (s, 3H), 2.04 (s, 3HJC NMR (125 MHz, CDC}) § 170.5, 169.0, 150.6,
136.3, 130.2, 127.3, 126.4, 121.5, 58.0, 20.7, ;204RMS (EI+) calcd for
[C11H11ClO4] " mVz 242.0346, found 242.0328.

J@\/\ 1) KHCO3, H,0, /C(\QAC
[o] —_—

| si 2) Ac,0, EtsN | OAc

! “Et

Et

8e %
Tamao-Fleming oxidation/acylation of 8e Following the general procedure,
benzoxasilole8e (157 mg, 0.493 mmol) was oxidized with KHgIB,0, at rt. The crude
phenol was acylated with AO/EN according to the general procedure, and the
resulting diactate was purified by silica gel chetagraphy (4 g Si® column,
100:0—-80:20 hexanes/EtOAc) to give 129 mg (0.386 mmdlp @er 2 steps) dig as a
colorless oil*H NMR (500 MHz, CDCJ) § 7.57 (dd,J = 8.1, 1.6 Hz, 1H), 7.46 (d, =

1.6 Hz, 1H), 7.16 (dJ = 8.1 Hz, 1H), 5.00 (s, 2H), 2.31 (s, 3H), 2.06 (4);3°C NMR
(125 MHz, CDC}) 6 170.4, 168.8, 149.2, 135.3, 131.7, 131.6, 1283, %0.8, 20.74,
20.68;HRMS (El+) calcd for [GiH11104]": m'z 333.9702, found 333.9711.

Spectral data for products of Hiyama coupling

OH

Pd(OAc),, dcpe,
2 M aq. NaOH Me
o o+ 1 Me ————>
?i\ dioxane, 65 °C
Et Et

7a 10a

Me

Hiyama coupling of 7a with 4-iodotoluene Following the general procedure,
benzoxasilol&a (54.0 mg, 0.262 mmol) was coupled with 4-iodotokei€65.6 mg, 0.301
mmol) with Pd(OAc)/dcpe at 65 °C. The crude product was purified Iigas gel
chromatography (12 g SpOcolumn, 100:6+85:15 hexanes/EtOAc) to give 49.3 mg
(0.232 mmol, 89%) ol0a® as a white solid. The coupling @& with 4-bromotoluene
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(1.2 equiv) was conducted at 65 °C for 16 h (uratberwise identical conditions), and
provided10ain 60% isolated yield"H NMR (500 MHz, CDC}) § 7.69 (dd,J = 7.8, 0.7
Hz, 1H), 7.43 (tdJ) = 7.7, 1.3 Hz, 1H), 7.33 (td,= 7.4, 1.3 Hz, 1H), 7.28-7.20 (m, 5H),
5.02 (q,J = 6.4 Hz, 1H), 2.45 (s, 3H), 1.92 (br s, 1H), 1.43J& 6.4 Hz, 3H);*C
NMR (125 MHz, CDC}) 5 143.1, 140.2, 137.9, 136.7, 130.0, 129.1, 1283,8., 127.0,
125.3, 66.4, 24.8, 21.1*H and**C NMR data were consistent with previously reported

values')

[o} Me 4-iodotoluene,
R E;(gog)czqﬂglz (0:0)5 -rpgéz%r)t’ Pd(OAC)z, depe, Iy
i .2 equiv), s
©)LMG o > o —2Maa.NaOH _ Me
2) [Ir)/phen (1.0 mol %), ! " o
nbe, THF, 80 °C g,  doene 65°C D

7a 10a

Me

One-pot silylation/Hiyama coupling of acetophenonerollowing the general procedure
for intramolecular arene silylation on 1.0 mmollecg@except using a 20 mL screw-top
vial), acetophenone (122 mg, 1.02 mmol) was copdetd benzoxasilol&a After the
cyclization was complete, the vial was taken intoNg-filled glovebox and the crude
reaction mixture was concentrated under high-vacdam1.5 h (the stir bar was
temporarily removed during this operation to prevammping). 4-lodotoluene (264 mg,
1.21 mmol) was added to the concentrated benzo¥asind the stir bar was replaced. A
freshly prepared solution of Pd(OAc) (8.9 mg, 40 umol) and 1,2-
bis(dicyclohexylphosphino)ethane (18.3 mg, 4®ol) in dioxane (5.0 mL) was then
added, and the vial was capped with a septum amovwed from the glovebox. After
being stirred at rt for 10 min, the dark green s8ofuwas treated with 2 M ag. NaOH (2.5
mL, 5.00 mmol). The septum was quickly replacehwitTeflon-lined screw cap under a
stream of N, and the resulting mixture was further stirredtdbr 30 min. The vial was
then placed in a pre-heated aluminum heating b&adg5 °C and stirred for 15 h. The
reaction mixture was allowed to cool to rt and tlidoted with EtOAc, filtered through
SiO, and concentrated. The residue was adsorbed oftp&did purified by silica gel
chromatography (12 g SiOcolumn, 100:6-85:15 hexanes/EtOAc) to give 136 mg
(0.639 mmol, 63% overall yield) df0a as a pale yellow solid, which gave spectral data

identical to that obtained previously.
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OH

Pd(OAc),, dcpe,
- 2 M ag. NaOH Me
0 + | \ 4 _—
?i\ N dioxane, 65 °C A

Et Et I _

N
7a 10b

Hiyama coupling of 7a with 3-iodopyridine Following the general procedure,
benzoxasilole7a (53.4 mg, 0.259 mmol) was coupled with 3-iodopiyred (67.9 mg,
0.331 mmol) with Pd(OAg)dcpe at 65 °C. After 14 h, the reaction mixtures\vadowed
to cool to rt and then diluted with EtOAc + 1%g3Kt filtered through Si@ and
concentrated. The crude product was purified hgasijel chromatography (12 g SIO
column, 100:6-0:100 hexanes/EtOAc) to give 35.9 mg (0.180 mmo®%y of 10b as a
faint yellow oil. '"H NMR (500 MHz, CDC}) & 8.51 (ddJ = 4.9, 1.5 Hz, 1H), 8.45 (d}

= 1.7 Hz, 1H), 7.73 (dd] = 7.8, 0.9 Hz, 1H), 7.65 (df,= 7.8, 1.9 Hz, 1H), 7.46 (td,=
7.7, 1.1 Hz, 1H), 7.36-7.30 (m, 2H), 7.14 (dd; 7.6, 1.2 Hz, 1H), 4.88 (g} = 6.4 Hz,
1H), 1.40 (dJ = 6.4 Hz, 3H);**C NMR (100 MHz, CDC}) 5 149.3, 147.9, 143.6, 137.0,
136.8, 136.1, 129.9, 128.8, 127.3, 125.8, 123.10,685.0;HRMS (EIl+) calcd for
[C13H13NO]": vz 199.0997, found 199.0998.

OH

Pr
Pd(OAc),, dcpe,
2 M ag. NaOH Pr
yel + | tBu —mm
?i‘ dioxane, 65 °C
Et Et

Tc 10c

t-Bu

Hiyama coupling of 7c with 4tert-butyliodobenzene Following the general procedure,
benzoxasilolé’c (56.2 mg, 0.240 mmol) was coupled withedt-butyliodobenzene (77.4
mg, 0.298 mmol) with Pd(OAgdcpe at 65 °C. The crude product was purifiedilgas
gel chromatography (12 g Si@olumn, 100:6-85:15 hexanes/EtOAc) to give 50.2 mg
(0.178 mmol, 74%) ofOcas a colorless oiftH NMR (500 MHz, CDC}) § 7.62 (dd,J =
7.8, 0.8 Hz, 1H), 7.44 (dl = 8.3 Hz, 2H), 7.40 (td) = 7.8, 1.3 Hz, 1H), 7.31 (td =
7.5, 1.3 Hz, 1H), 7.27-7.22 (m, 3H), 4.84 (d&; 8.1, 5.1 Hz, 1H), 1.83 (br s, 1H), 1.80-
1.71 (m, 1H), 1.69-1.60 (m, 1H), 1.42-1.29 (m, 1HXO (s, 9H), 1.29-1.17 (m, 1H), 0.80
(t, J = 7.4 Hz, 3H);C NMR (125 MHz, CDC}) § 149.9, 142.4, 140.8, 138.0, 130.0,
129.0, 127.6, 127.0, 125.7, 124.9, 70.0, 40.9,,3154, 19.1, 13.7MRMS (EI+) calcd
for [CooH260]": m/z 282.1984, found 282.1993.
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OH

Pd(OAc),, dcpe,
2 M aq. NaOH Pr
o s+ 1 CF; —mm——>
?i\ dioxane, 65 °C
gt Et

7c 10d

CF3

Hiyama coupling of 7c with 4-iodobenzotrifluoride Following the general procedure,
benzoxasilolerc (59.6 mg, 0.254 mmol) was coupled with 4-iodobenttooride (83.9
mg, 0.308 mmol) with Pd(OAgcpe at 65 °C. The crude product was purifiedibgas
gel chromatography (12 g Si@olumn, 100:6-85:15 hexanes/EtOAc) to give 55.3 mg
(0.188 mmol, 74%) 010d as a colorless oitH NMR (500 MHz, CDC}) § 7.68 (d,J =
8.0 Hz, 2H), 7.64 (ddj = 7.8, 1.0 Hz, 1H), 7.47-7.42 (m, 1H), 7.44 Jd; 8.3 Hz, 2H),
7.34 (td,J = 7.5, 1.3 Hz, 1H), 7.20 (dd,= 7.6, 1.3 Hz, 1H), 4.72 (dd,= 7.9, 5.3 Hz,
1H), 1.89 (br s, 1H), 1.78-1.67 (m, 1H), 1.65-1(6§ 1H), 1.36-1.25 (m, 1H), 1.23-1.12
(m, 1H), 0.79 (tJ = 7.4 Hz, 3H);**C NMR (125 MHz, CDC}) 5 144.8, 142.1, 139.4,
129.8,129.73 (q) = 33 Hz), 129.68, 128.5, 127.3, 126.0, 125.1)(9,3.6 Hz), 124.3 (q,
J= 271 Hz), 70.0, 41.0, 19.0, 13}F NMR (470 MHz, CDC}) 5 -62.84;HRMS (El+)
calcd for [G7H17F30]": Mz 294.1231, found 294.1245.

Me OH

Me,N Pd(OAc),, decpe, Me,N
2 M aq. NaOH Me
0 + | OMe ——>»
?i‘ dioxane, 65 °C
gt Et

70 10e

OMe

Hiyama coupling of 70 with 4-iodoanisole Following the general procedure,
benzoxasilol&o (63.4 mg, 0.254 mmol) was coupled with 4-iodoaleig@1.5 mg, 0.306
mmol) with Pd(OAc)/dcpe at 65 °C. The crude product was purified Igas gel
chromatography (12 g SiOcolumn, 100:6-60:40 hexanes/EtOAc) to give 62.3 mg
(0.230 mmol, 90%) ofl0e as a colorless oil that began crystallizing tohatevsolid on
standing at rt. The coupling @b with 4-chloroanisole (1.2 equiv) was conducte®%t
°C for 16 h (under otherwise identical conditionaipd providedlOe in 74% isolated
yield. 'H NMR (500 MHz, CDC}) § 7.22 (d,J = 8.7 Hz, 2H), 7.10 (dJ = 8.5 Hz, 1H),
7.05 (d,J = 2.7 Hz, 1H), 6.94 (d) = 8.7 Hz, 2H), 6.72 (dd] = 8.5, 2.8 Hz, 1H), 5.02 (q,
J= 6.4 Hz, 1H), 3.85 (s, 3H), 3.01 (s, 6H), 1.98 (btld), 1.43 (d,) = 6.4 Hz, 3H):**C
NMR (125 MHz, CDC}) 6 158.3, 150.2, 144.0, 133.6, 130.9, 130.6, 128.8,5, 111.7,
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108.9, 66.8, 55.2, 40.6, 24JARMS (EI+) calcd for [GH2NO2] " miz 271.1572, found
271.1570.

Me OH

Me,N Pd(OAc),, dcpe, Me,N
2 M aq. NaOH Me
0 + | F —
?i\ dioxane, 65 °C
gt Et

70 10f

F

Hiyama coupling of 70 with 4-fluoroiodobenzene Following the general procedure,
benzoxasilole7o (63.2 mg, 0.253 mmol) was coupled with 4-fluormbdnzene (69.4
mg, 0.313 mmol) with Pd(OAgHdcpe at 65 °C. The crude product was purifiediligas
gel chromatography (12 g Si@olumn, 100:6-60:40 hexanes/EtOAc) to give 59.0 mg
(0.228 mmol, 90%) oflOf as a pale golden oil. The coupling B with 1-bromo-4-
fluorobenzene (1.2 equiv) was conducted at 65 ¥Cléh (under otherwise identical
conditions), and providetiOf in 76% isolated yield"H NMR (500 MHz, CDC}) § 7.24
(dd,J = 8.7, 5.5 Hz, 2H), 7.11-7.05 (m, 3H), 7.04 Jds 2.7 Hz, 1H), 6.71 (dd] = 8.5,
2.8 Hz, 1H), 4.96 (o) = 6.4 Hz, 1H), 3.02 (s, 6H), 1.99 (br s, 1H), 1.41¢ 6.4 Hz,
3H); **C NMR (125 MHz, CDC}) & 162.7, 160.8, 150.4, 143.9, 137.2, 131.1, 131.0,
130.8, 127.7, 114.9, 114.8, 111.6, 108.8, 66.%,481.9;°F NMR (470 MHz, CDC}) &
-116.95; HRMS (EI+) calcd for [GeH1gFNOJ': mVz 259.1372, found 259.1380.

Pd(PCys C|2
0 + (HO,B
Si, THF/HZO 65°C
! “Et

Et

7i
Suzuki coupling of 7i with 3,5-dimethylphenylboronc acid In an N-filled glovebox,
a 1 dram screw-top vial was sequentially chargeti ®d(PCy).Cl, (3.6 mg, 4.umol),
3,5-dimethylphenylboronic acid (44.0 mg, 0.293 mmELCO; (93.8 mg, 0.679 mmol),
benzoxasilole7i (70.5 mg, 0.247 mmol), THF (0.62 mL) and a stir. behe vial was
capped with a screw cap containing a PTFE-linedusepand removed from the
glovebox. Distilled water (0.62 mL) was then added syringe, and the resulting
mixture was stirred at rt for 20 min to give a tayellow biphasic mixture. The vial was

then placed in a pre-heated aluminum heating b&adg5 °C and stirred for 12 h. The
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reaction mixture was allowed to cool to rt and tlioted with EtOAc, filtered through
SiO, and concentrated. The residue was adsorbed oiite @ed purified by silica gel
chromatography (12 g SpOcolumn, 100:6-95:5 hexanes/EtOAc) to give 68.1 mg
(0.219 mmol, 89%) ol1 as a colorless oifH NMR (500 MHz, CDC}) & 7.77 (d,J =

1.5 Hz, 1H), 7.65 (ddj = 8.0, 1.8 Hz, 1H), 7.30 (dl = 8.0 Hz, 1H), 7.27 (s, 2H), 7.04
(s, 1H), 5.42 (gJ = 6.5 Hz, 1H), 2.43 (s, 6H), 1.59 (d~ 6.5 Hz, 3H), 1.04 (t)= 7.7
Hz, 3H), 1.02 (tJ = 7.6 Hz, 3H), 0.99-0.83 (m, 4H}*C NMR (125 MHz, CDC}) &
153.9, 141.2, 140.1, 138.2, 133.6, 129.9, 128.8,81225.2, 122.3, 77.9, 25.1, 21.4, 7.2,
7.1, 6.7, 6.5GC/MS: m/z 310.2 (42.4%, [M]), 295.2 (66.9%, [M-M€]), 281.2 (100.0%,
[M-Et]").

OH

Pd(OAc),, decpe, O
2M _2Maq NaOH _ NaOH O O
dioxane, 65 °C

12

OMe

Hiyama coupling of 11 with 4-iodoanisole Following the general procedure for
Hiyama coupling, benzoxasilolé1l (68.1 mg, 0.219 mmol) was coupled with 4-
iodoanisole (61.6 mg, 0.263 mmol) with Pd(O#dgpe at 65 °C. The crude product was
purified by silica gel chromatography (12 g $i€lumn, 95:5-85:15 hexanes/EtOAcC)
to give 57.3 mg (0.172 mmol, 79%) b2 as a white foamH NMR (500 MHz, CDC})

§ 7.73 (d,J = 8.1 Hz, 1H), 7.64 (dd] = 8.1, 1.9 Hz, 1H), 7.45 (d,= 1.9 Hz, 1H), 7.31
(d,J= 8.6 Hz, 2H), 7.26 (s, 2H), 7.02 (s, 1H), 6.99J¢; 8.7 Hz, 2H), 5.05 (¢J = 6.4
Hz, 1H), 3.88 (s, 3H), 2.40 (s, 6H), 1.93 (br s),1H47 (d,J = 6.4 Hz, 3H);"*C NMR
(100 MHz, CDC}) & 158.8, 142.0, 140.5, 140.3, 140.1, 138.2, 1333D.3, 128.95,
128.85, 126.4, 125.8, 125.0, 113.6, 66.3, 55.38,221.3; HRMS (EIl+) calcd for
[C23H240,]": Mz 332.1776, found 332.1767.
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Pd(PCy3)2Clp,
KoCO3
0 + (HO)B _
Br Si dioxane/H,0, 65 °C

T
Et Et

7i

OH

Pd(OAc),, dcpe, Q
4M aq NaOH

+ I OMe
dioxane, 65 C

12

OMe

One-pot sequential Suzuki and Hiyama couplings ofi7In an N-filled glovebox, a 1
dram screw-top vial was sequentially charged wdPy).Cl, (3.6 mg, 4.umol), 3,5-
dimethylphenylboronic acid (45.0 mg, 0.300 mmolxCK»s (85.8 mg, 0.621 mmol),
benzoxasilolerZi (72.6 mg, 0.255 mmol), dioxane (0.62 mL) and alsdr. The vial was
capped with a screw cap containing a PTFE-linedusepand removed from the
glovebox. Distilled water (0.62 mL) was then added syringe, and the resulting
mixture was stirred at rt for 20 min to give a tayellow biphasic mixture. The vial was
then placed in a pre-heated aluminum heating b&adg5 °C and stirred for 12 h. The
reaction mixture was allowed to cool to rt, andoduson of 4-iodoanisole (70.9 mg,
0.303 mmol), Pd(OAg) (2.0 mg, 8.9umol) and 1,2-bis(dicyclohexylphosphino)ethane
(4.7 mg, 11umol) in dioxane (0.62 mL) was added via syringeteAbeing stirred at rt
for 10 min, the light tan/yellow suspension wasteel with 4 M aq. NaOH (0.31 mL,
1.25 mmol), and the resulting biphasic mixture vitasher stirred at rt for 35 min. The
vial was then placed in a pre-heated aluminum hgdtiock at 65 °C and stirred for 14 h.
The reaction mixture was allowed to cool to rt @hdn diluted with EtOAc, filtered
through SiQ and concentrated. The residue was adsorbed ofip &id purified by
silica gel chromatography (12 g SiColumn, 95:5-85:15 hexanes/EtOAc) to give 54.8
mg (0.165 mmol, 65%) af2 as a white foam, which gave spectral data identocéhat

obtained previously.
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