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The aromatic C-H silylation of five-membered heteroarenes with
1,2-di-tert-butyl-1,1,2,2-tetrafluorodisilane
proceeded at 120 °C in octane in the presence of a catalytic

regioselectively

amount of iridium(I) complexes generated from
1/2[Ir(OMe)(COD)], and 2-fert-butyl-1,10-phenanthroline.

Transition metal-catalyzed aromatic C-H silylation of aromatic
compounds is highly attractive as a convenient, economical, and
environmentally benign process for preparing synthetically useful
aromatic silicon compounds.' Although several studies on this type
of transformation with disilanes® or hydrosilanes® have been
carried out, the protocol has been limitedly applied to the synthesis
of less-reactive aromatic triorganosilicon derivatives. Recently, we
found that iridium(I) complexes comprised of an air-stable, easily
available  1/2[Ir(OMe)(COD)], precursor and a simple,
commercially available 2,2’-bipyridine (bpy) or 4,4’-di-tert-butyl-
2,2’-bipyridine (dtbpy) ligand effectively catalyzed aromatic C-H
silylation of neat arenes with 1,2-di-fert-butyl-1,1,2,2-
tetrafluorodisilane (--BuF,Si), at 120 °C to give the corresponding
aryl fluorosilanes in high yields with high regioselectivities.** Also,
synthetic utility of the aryl fluorosilanes was demonstrated by their
palladium-catalyzed cross-coupling® with aromatic electrophiles
and rhodium-catalyzed 1,4-addition’ to enones.* As an extension of
our methodology to other aromatic substrates, we describe here the
iridium(I)-catalyzed aromatic C-H silylation of five-membered
heteroarenes with (+-BuF,Si), in octane at 120 °C (Scheme 1).
Thiophene and furan derivatives were exclusively silylated at the
a-position by using 1/2[Ir(OMe)(COD)],-(2-tert-butyl-1,10-
phenanthroline)® (tbphen) catalysts. On the other hand, the
reactions of 1-triisopropylsilylpyrrole and -indole catalyzed by
1/2[Ir(OMe)(COD)],-tbphen or -dtbpy complexes selectively

yielded p-silyl products.
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Scheme 1 C-H silylation of five-membered heteroarenes.

1 Electronic Supplementary Information (ESI) available: experimental
procedures and spectral analyses of products. See
http://www.rsc.org/suppdata/xx/b0/b000000x/
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Table 1 Reaction conditions for 3-methylthiophene*

Me " 1/2[Ir(OMe)(COD)],- Me
) ligand (3 mol%) Yy
(+BUFzSi), + /] s\ octane/120 °C/16 h pBuHS'\’i\ﬁ
(1.0 eq.) (5.0 eq.)
ligand

Entry R’ R2 Yield (%)°  5-14-:2- (%)°

1 H H 99 66:4:30

2 Me Me 857 81:0:19

3 n-Bu n-Bu 65 91:0:9

4 i-Pr i-Pr 65 93:.0:7

5 t-Bu t-Bu 0 —_

6 i-Pr H 91 72:0:28

7 t-Bu H 40 98:0:2

8 t-Bu H 96° 99:0:1

“ Reactions were carried out at 120 °C for 16 h by using (+-BuF,Si), (1.0
mmol), 3-methylthiophene (5.0 mmol), [Ir(OMe)(COD)], (0.015 mmol),
ligand (0.03 mmol), and octane (6 mL). ” GC yields based on (-BuF,Si),.
¢ Isomer ratios were determined by 'H NMR. ¢ 8 h. ¢ 10 mmol of 3-
methylthiophene, 32 h.

The silylation of 3-methylthiophene (60 mmol) with (#-BuF,Si),
(1.0 mmol) in the presence of catalysts generated from
[Ir(OMe)(COD)], (0.015 mmol) and dtbpy (0.03 mmol) resulted in
only a 38% yield of the silylated product after 16 h at 120 °C.*
probably due to the high coordinating ability of sulfur atom which
retards the formation of a coordinatively unsaturated iridium
species active for C-H activation.” This result prompted us to use an
appropriate solvent inactive toward the C-H silylation. Indeed, a
silylated product was obtained in 90% yield when 5.0 mmol of the
substrate was diluted in 6 mL of octane. At that time, we expected
formation of regioisomerically pure 5-sily-3-methylthiophene,
because previous studies on C-H silylation of alkylated arenes
demonstrated that the reactions did not occur at sterically hindered
ortho positions.* However, the present reaction gave a
regioisomeric mixture of 5-, 4-, and 2-silylated products in a ratio
of 69:3:28, indicating that the dtbpy-ligated iridium species was
insufficient to recognize the steric environment of the substrate.
Thus, we examined a sterically hindered 6,6’-di-Me-bpy ligand, but
the reaction resulted in only an 8% yield. Presumably, twisting
between two pyridyl units arising from steric hindrance around the
iridium center leads to the low activity.* Based on this hypothesis,
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Table 2 C-H silylation of thiophene derivatives”

Entry Product Yield (%)b Isomer ratio (%)°
Me
1 t-BuF28i7,< \g 969 5-:4-:2- = 99:0:1
S
OMe
2 t-BUF,Si < \g 97 5-:4-:2- = 87:2:11
S
Cl
3 t-BUF,Si Q \ 92 5-:14-:2- = 98:0:2
S
CO,Me
4 t-BUF,Si—— \ 93 5-:4-:2- = 98:0:2
S
5 t-BUF,Si—— \ 99¢ 5-:4-:3- = 95:5:0
{ Me
S
6 t-BUF,Si @ al 88 5-:4-:3- = 95:5:0
S
7 t-BquSi@ 98 2-:3- = >99:<1
S
8 t-BuFZSi—/< \} 96¢ 2-:3-=93:7
S

“ Reactions were carried out at 120 °C for 48 h by using (+-BuF,Si), (1.0
mmol), thiophenes (10 mmol), [Ir(OMe)(COD)], (0.015 mmol), tbphen
(0.03 mmol), and octane (6 mL). * GC yields based on (+-BuF,Si),.
Isomer ratios were determined by '"H NMR. ¢ 32 h.

we investigated the reaction by using structurally rigid 1,10-
phenanthroline (phen) derivatives as ligands for iridium (Table 1).

As we expected, phen ligands even having substituents at 2 and
9 positions displayed high reactivity. Although unsubstituted phen
produced the desired S5-silylated products with 66% selectivity
(Entry 1), the selectivity was improved to 81%, 91% and 93%
when using 2,9-di-Me-phen, 2,9-di-n-Bu-phen and 2,9-di-i-Pr-phen,
respectively (Entries 2-4). However, the use of sterically more
hindered 2,9-di--Bu-phen led to no reaction (Entry 5). The result
prompted us to examine monosubstituted phen derivatives. 2-i-Pr-
phen resulted in a 72% selectivity (Entry 6), but 2-+-Bu-phen
(tbphen) improved the selectivity to 98%, while its reactivity was
low (Entry 7). Finally, we obtained the desired S5-silyl-3-
methylthiophene in 96% yield with 99% regioselectivity when the
reaction was carried out for 32 h by using 10 mmol of 3-
methylthiophene (Entry 8).

Reactions of thiophene derivatives with (+-BuF,Si), catalyzed by
the combination of 1/2[Ir(OMe)(COD)], and tbphen at 120 °C in
octane are summarized in Table 2. 3-Substituted (Entries 1-4), 2-
substituted (Entries 5 and 6), benzo-fused (Entry 7), and
unsubstituted (Entry 8) thiophenes were all viable substrates to
produce the corresponding silylated products in excellent yields
with high regioselectivities. The reactions were suitable for

substrates possessing various functional groups, such as OMe, Cl,
and CO,Me or benzylic C-H bonds'® (Entries 1-6). The
regiochemistry was controlled by both electronic and steric effects.
The electronegative sulfur atom caused the o-C-H bonds to be
active,"' and the substituents on thiophene blocked activation of the
neighboring C-H bonds.* The low selectivity observed in the
reaction of 3-methoxythiophene may be ascribed to small steric
hindrance of the MeO group (Entry 2).

Although furan derivatives also underwent smooth C-H
silylation, the regiochemistry was perplexing. Reactions of 3-
methylfuran and benzofuran using dtbpy as a ligand predominantly
yielded unexpected 4-silylated and 3-silylated products,
respectively. In such cases, use of a tbphen ligand resulted in the
expected 5-silylated and 2-silylated products with 88% and 83%
selectivities (Scheme 2).

Me  1/2[I(OMe)(COD)],- Me
ligand (3 mol%) 7
(tBuFySi), + // \\ ———— tBUF,Si— \
octane/120 °C \
(6] o)
(1.0eq.) (10eq.)

dtbpy 16h 74%  (5-14-2- = 15:67:18)
tbphen 32h 99% (5-:4-:2- = 88:0:12)

1/2[Ir(OMe)(COD)],-
Y ligand (3 mol%) .\
t-BuF,Si); + tBuF,Si——
( 250k octane/120 °C 2 {

O O
(1.0eq.) (10eq.)

dtbpy 32h 74%  (2-:3-=<1:>99)
tbphen 32h  99%  (2-:3-=83:17)

Scheme 2 C-H silylation of furan derivatives.

The C-H silylation of unsubstituted pyrrole and indole by using
either dtbpy or tbphen as a ligand produced complex mixtures
probably due to the presence of an acidic hydrogen in the substrates,
but the reactions of I-triisopropylsilylpyrrole and -indole
successfully gave silylated products. The silylation occurred only at
the B-positions when using either dtbpy or tbphen because of large
steric hindrance of the TIPS group (Scheme 3).

-BUF,Si
1/2[lOMe)(CoD),- T 2ureSt
(LBUF,Si), + o\ ligand (3 mol%) 7\
2> ‘ octane/120 °C r‘\l
TIPS TIPS

(1.0eq)  (10eq.)

dtbpy 16h  92%  (3-:2-=>99:<1)
tbphen 32h 54% (3-:12- =>99:<1)

1/2{Ir(OMe)(COD)l,- EBUF,Si
cBur,si, + | Ny feand@moi%) Y
N

octane/120 °C N
| |
TIPS TIPS
(1.0 eq.) (10eq.)
dtbpy 16h  90%  (3-:2- = >99:<1)
tbphen  32h  61%  (3-2-=>99:<1)
Scheme 3 C-H silylation of pyrrole derivatives.
In  summary, iridium  complexes  comprised  of

1/2[Ir(OMe)(COD)], and 2-tert-butyl-1,10-phenanthroline were
found to be efficient catalysts for the regioselective aromatic C-H
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silylation of five-membered heteroarenes with 1,2-di-fert-butyl-
1,1,2,2-tetrafluorodisilane. Further investigations to survey the
scope and limitation of this C-H silylation, including that of other
heteroarenes such as pyridines, as well as to elucidate the reaction
mechanisms are in progress.
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General Methods. All the experiments were carried out under a nitrogen
atmosphere. 'H and °C NMR spectra were recorded in CDCl; solutions using a JEOL
INM-A400II spectrometer (400 or 100 MHz) and MesSi or residual protiated solvent as
an internal standard. High-resolution mass spectra were obtained on a JEOL JMS-
DX303. GC analyses were performed on a Hitachi G-3500 instrument equipped with a
glass column (OV-101 on Uniport B, 2 m). 1,2-Di-tert-butyl-1,1,2,2-
tetrafluorodisilane,' methyl 3-thiophenecarboxylate,” 1-triisopropylsilylpyrrole,’ 1-
triisopropylsilylindole,* [Ir(OMe)(COD)],,” 2,9-dibutyl-1,10-phenanthroline.’ 2.9-di-
tert-butyl-1,10-phenanthroline,’ and 2-tert-butyl-1,10-phenanthroline’ were synthesized
by the reported procedures. 2,9-Diisopropyl-1,10-phenanthroline and 2-isopropyl-1,10-
phenanthroline were prepared by the methods similar to those for 2,9-di-sec-butyl-1,10-
phenanthroline® and 2-sec-butyl-1,10-phenanthroline,” respectively. Octane and
hetroarenes were purified by distillation from appropriate drying agents. All of other
compounds were used as received.

2,9-Diisopropyl-1,10-phenanthroline. The purity determined by NMR
analyses: > 95%; "HNMR & 1.47 (d, 12 H,J=7.1 Hz), 3.50-3.61 (m, 2 H), 7.54 (d, 2 H,
J =283 Hz), 7.68 (s, 2 H), 8.14 (d, 2 H, J = 8.3 Hz); °C NMR & 22.89, 37.29, 120.07,
125.43, 127.25, 136.37, 145.24, 167.84; exact mass calcd for C;sH,oN, 264.1626, found
264.1640.

2-Isopropyl-1,10-phenanthroline. The purity determined by NMR analyses: >
95%; '"H NMR & 1.46 (d, 6 H, J= 7.1 Hz), 3.63-3.73 (m, 1 H), 7.59 (d, 1 H, J = 4.4 Hz),
7.61(d, 1 H,J=4.6Hz),7.72(d, 1 H,J=8.8 Hz), 7.76 (d, 1 H, J = 8.8 Hz), 8.20 (d, 1
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H, /=283 Hz), 823 (dd, 1 H, J= 8.1 and 1.7 Hz), 9.23 (dd, 1 H, /= 4.3 and 1.8 Hz),
BC NMR & 23.10, 37.63, 119.96, 122.54, 125.45, 126.36, 127.05, 128.72, 135.96,
136.53, 145.21, 146.07, 150.20, 168.50; exact mass calcd for C1sH 4N, 222.1157, found
222.1155.

General Procedure for C-H Silylation with 1,2-Di-tert-butyl-1,1,2,2-
tetrafluorodisilane. A resealable Schlenk tube containing [Ir(OMe)(COD)], (0.015
mmol) and 2-fert-butyl-1,10-phenanthroline (0.03 mmol) was flushed with nitrogen, and
then charged with octane (6 mL), 1,2-di-tert-butyl-1,1,2,2-tetrafluorodisilane (1.0
mmol), and a heteroarene (10 mmol). The tube was sealed with a Teflon screwcap, and
the mixture was stirred at 120 °C for 16-48 h. The product was isolated by Kugelrohr
distillation to give an analytically pure sample.

(tert-Butyldifluorosilyl)-3-methylthiophene (Table 1 and Entry 1 in Table
2). The purity determined by NMR and GC analyses: > 95%; 'H NMR § (5-silyl isomer)
1.08 (s, 9 H), 2.31 (s, 3 H), 7.30 (s, 1 H), 7.34 (s, 1 H), (4-silyl isomer) 1.05 (s, 9 H),
2.38(s,3 H),7.01 (m, 1 H), 7.72 (d, 1 H, J = 2.7 Hz), (2-silyl isomer) 1.08 (s, 9 H), 2.42
(s, 3 H), 7.03 (d, 1 H, J=4.4 Hz), 7.59 (d, 1 H, J = 4.4 Hz); °C NMR & (5-silyl isomer)
14.87, 17.61 (t, J = 15.3 Hz), 24.60, 124.59 (t, J = 21.1 Hz), 129.13, 139.27, 140.49, (4-
silyl and 2-silyl isomers) not assigned; exact mass calcd for CoH4F,SiS 220.0553,
found 220.0559.

(tert-Butyldifluorosilyl)-3-methoxythiophene (Entry 2 in Table 2). The
purity determined by NMR and GC analyses: > 95%; '"H NMR & (5-silyl isomer) 1.10 (s,
9H),3.84(s,3H),6.69(d, 1 H, J=1.0Hz), 7.17 (d, 1 H, J= 1.2 Hz), (4-silyl isomer)
1.06 (s, 9 H), 3.83 (s, 3 H), 6.30 (m, 1 H), 7.65 (d, 1 H, J=2.9 Hz), (2-silyl isomer) 1.09
(s, 9 H), 3.88 (s, 3 H), 6.96 (d, 1 H, J = 4.9 Hz), 7.60 (d, 1 H, J = 4.9 Hz); °C NMR &
(5-silyl isomer) 17.59 (t, J = 15.3 Hz), 24.52, 57.86, 105.38, 124.13 (t, J = 22.3 Hz),
129.33, 160.26, (4-silyl and 2-silyl isomers) not assigned; exact mass calcd for
CoH 140F,SiS 236.0503, found 236.0505.

(tert-Butyldifluorosilyl)-3-chlorothiophene (Entry 3 in Table 2). The purity
determined by NMR and GC analyses: > 95%; '"H NMR & (5-silyl isomer) 1.11 (s, 9 H),
7.39 (d, 1 H, J= 0.5 Hz), 7.52 (d, 1 H, J = 0.5 Hz), (2-silyl isomer, aromatic region)
7.12 (d, 1 H, J=4.9 Hz), 7.68 (d, 1 H, J=4.9 Hz); °C NMR § (5-silyl isomer) 17.59 (t,
J=14.9 Hz), 24.45, 126.26 (t,J=21.9 Hz), 127.39, 127.90, 137.96, (2-silyl isomer) not
assigned; exact mass calcd for CgH;;CIF,SiS 240.0007, found 240.0015.

2 | Chem. Commun., 200X, 00, 0000 This journal © Royal Society of Chemistr
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Methyl (tert-butyldifluorosilyl)-3-thiophenecarboxylate (Entry 4 in Table
2). The purity determined by NMR and GC analyses: > 95%; 'H NMR § (5-silyl isomer)
1.11 (t, 9 H, J= 1.0 Hz), 3.90 (s, 3 H), 7.98 (d, 1 H, J = 1.0 Hz), 8.46 (s, 1 H), (2-silyl
isomer, aromatic region) 7.10 (d, 1 H, J = 5.4 Hz), 7.47 (d, 1 H, J=5.1 Hz); ’C NMR
(5-silyl isomer) 17.53 (t, J = 14.9 Hz), 24.42, 51.97, 126.43 (t, J = 21.5 Hz), 135.29,
139.04, 139.87, 162.69, (2-silyl isomer) not assigned; exact mass calcd for
C10H140,F,SiS 264.0452, found 264.0447.

(tert-Butyldifluorosilyl)-2-methylthiophene (Entry 5 in Table 2). The purity
determined by NMR and GC analyses: > 95%; '"H NMR & (5-silyl isomer) 1.07 (t, 9 H, J
= 1.0 Hz), 2.55 (s, 3 H), 6.90-6.91 (m, 1 H), 7.37 (d, 1 H, J = 3.4 Hz), (4-silyl isomer)
1.05 (t, 9 H,J=1.0 Hz), 2.51 (d, 3 H, J= 1.0 Hz), 6.90-6.91 (m, 1 H), 7.57 (d, 1 H, J =
1.2 Hz); C NMR & (5-silyl isomer) 14.98, 17.60 (t, J = 15.7 Hz), 24.61, 122.45 (t, J =
21.5 Hz), 127.12, 138.79 (t, J = 1.7 Hz), 148.71, (4-silyl isomer) not assigned; exact
mass calcd for CoH14F,SiS 220.0553, found 220.0558.

(tert-Butyldifluorosilyl)-2-chlorothiophene (Entry 6 in Table 2). The purity
determined by NMR and GC analyses: > 95%; '"H NMR & (5-silyl isomer) 1.10 (s, 9 H),
7.07 (d, 1 H, J=3.7 Hz), 7.35 (d, 1 H, J = 3.7 Hz), (4-silyl isomer) 1.07 (s, 9 H), 7.07
(m, 1 H), 7.59 (d, 1 H, J = 1.2 Hz); °C NMR & (5-silyl isomer) 17.56 (t, J = 15.3 Hz),
24.44, 124.59 (t, J = 21.9 Hz), 127.79, 138.00, 138.29, (4-silyl isomer) not assigned,
exact mass calcd for CgH;;CIF,SiS 240.0007, found 240.0003.

2-(tert-Butyldifluorosilyl)benzo[b]thiophene (Entry 7 in Table 2). The
purity determined by NMR and GC analyses: > 95%; '"H NMR § 1.15 (s, 9 H), 7.39-
7.45 (m, 2 H), 7.83 (s, 1 H), 7.91-7.95 (m, 2 H); °C NMR 8 17.67 (t, J = 14.9 Hz),
24.54, 122.28, 124.45, 124.59, 125.81, 126.26 (t, J = 20.7 Hz), 135.72, 139.91, 143.85;
exact mass calcd for C,H;4F»SiS 256.0554, found 256.0565.

(tert-Butyldifluorosilyl)thiophene (Entry 8 in Table 2). The purity
determined by NMR and GC analyses: > 95%; '"H NMR & (2-silyl isomer) 1.09 (s, 9 H),
7.27 (t, 1 H, J=4.0 Hz), 7.59 (d, 1 H, J= 3.4 Hz), 7.76 (d, 1 H, J = 4.6 Hz), (3-silyl
isomer) 1.06 (s, 9 H), 7.30 (d, 1 H, J=4.9 Hz), 7.47 (m, 1 H), 7.83 (d, 1 H, J= 1.7 Hz);
BC NMR & (2-silyl isomer) 17.62 (t, J = 15.3 Hz), 24.57, 124.57 (t, J = 21.1 Hz),
128.38, 133.40, 138.33, (3-silyl isomer) not assigned; exact mass calcd for CgH2F,SiS
206.0397, found 206.0396.

(tert-Butyldifluorosilyl)-3-methylfuran (Scheme 2). The purity determined
by NMR and GC analyses: > 95%; 'H NMR & (5-silyl isomer) 1.10 (t, 9 H, J = 1.0 Hz),



CREATED USING THE RSC COMMUNICATION TEMPLATE (VER. 2.0) - SEE WWW.RSC.ORG/ELECTRONICFILES FOR DETAILS

Communication www.rsc.org/Chemcomm | ChemComn

2.06 (s, 3 H), 6.90 (s, 1 H), 7.48 (d, 1 H, J= 0.7 Hz), (4-silyl isomer) 1.07 (t, 9 H, J =
1.0 Hz), 2.11 (s, 3 H), 7.30 (s, 1 H), 7.58 (s, 1 H), (2-silyl isomer) 1.10 (t, 9 H, J= 1.0
Hz), 2.20 (s, 3 H), 6.31 (d, 1 H, J=1.7 Hz), 7.60 (d, 1 H, J = 1.7 Hz); >C NMR § (5-
silyl isomer) 9.12, 17.29 (t, J = 15.3 Hz), 24.39, 119.98, 127.66 (t,J = 1.7 Hz), 145.62 (t,
J=1.7 Hz), 148.05 (t, J = 26.5 Hz), (4-silyl isomer) 10.24, 17.69 (t, J = 15.7 Hz), 24.57,
109.70 (t, J=20.7 Hz), 123.29, 140.42 (t, J= 2.5 Hz), 151.31 (t, J = 4.5 Hz); exact mass
calcd for CoH;4OF,Si 204.0782, found 204.0783.

(tert-Butyldifluorosilyl)benzo[b]furan (Scheme 2). The purity determined by
NMR and GC analyses: > 95%; 'H NMR § (2-silyl isomer) 1.16 (t, 9 H, J = 1.0 Hz),
728 (t, 1 H,J=7.8 Hz), 7.39 (t, | H, J=8.3 Hz), 7.41 (s, 1 H), 7.57 (d, l H, J=8.3
Hz), 7.67 (d, 1 H, J= 7.8 Hz), (3-silyl isomer) 1.12 (t, 9 H,J=0.9 Hz), 7.30 (t, 1 H, J =
7.3 Hz), 7.36 (t, | H, J="7.8 Hz), 7.57 (d, 1l H, J=8.1 Hz), 7.71 (d, 1 H, J = 7.6 Hz),
7.85 (s, 1 H); >C NMR & (2-silyl isomer) 17.34 (t, J = 14.5 Hz), 24.32, 111.86, 121.49,
121.99, 123.13, 126.22, 126.49, 150.16 (t, J = 26.5 Hz), 158.22, (3-silyl isomer) 17.69 (t,
J = 15.3 Hz), 24.45, 104.68 (t, J = 21.9 Hz), 111.51, 122.45, 123.52, 125.04, 129.47,
153.08 (t, J = 4.1 Hz), 155.36; exact mass calcd for C;,H4OF,Si 240.0782, found
240.0787.

3-(tert-Butyldifluorosilyl)-1-triisopropylsilylpyrrole (Scheme 3). The purity
determined by NMR and GC analyses: > 95%; "HNMR § 1.05 (t, 9 H,J=0.5 Hz), 1.09
(d, 18 H, J= 7.6 Hz), 1.41-1.53 (m, 3 H), 6.49-6.50 (m, 1 H), 6.89 (s, 1 H), 7.10 (s, 1
H); ”C NMR § 11.66, 17.71, 17.71 (t, J = 16.5 Hz), 24.80, 106.67 (t, J = 21.1 Hz),
115.22 (t,J=2.1 Hz), 125.53, 133.20 (t, /= 2.9 Hz); exact mass calcd for C,7H33NF,Si,
345.2120, found 345.2126.

3-(tert-Butyldifluorosilyl)-1-triisopropylsilylindole (Scheme 3). The purity
determined by NMR and GC analyses: > 95%; '"H NMR & 1.09 (t, 9 H, J= 0.7 Hz), 1.15
(d, 18 H,J=7.6 Hz), 1.67-1.79 (m, 3 H), 7.16-7.22 (m, 2 H), 7.55 (s, 1 H), 7.56 (d, 1 H,
J=6.8 Hz),7.76 (d, | H, J= 7.6 Hz); >C NMR § 12.68, 18.00, 18.03 (t, J = 16.5 Hz),
24.84,101.34 (t,J=21.5 Hz), 114.01, 120.82, 121.96, 122.18, 134.67, 140.93 (t, J = 4.1
Hz), 141.79; exact mass calcd for C1H35sNF,Si; 395.2276, found 395.2277.
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The aromatic C-H silylation of five-membered heteroarenes with
1,2-di-tert-butyl-1,1,2,2-tetrafluorodisilane regioselectively
proceeded at 120 °C in octane in the presence of a catalytic
amount of iridium(l) complexes generated from
1/2[Ir(OMe)(COD)], and 2-tert-butyl-1,10-phenanthroline.
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