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General. All manipulations of oxygen- and moisture-sensitimaterials were conducted with a
standard Schlenk technique under an argon atmaspher a glove box under a nitrogen atmosphere.
Medium pressure liquid chromatography (MPLC) wasggened using Kanto Chemical silica gel 60
(spherical, 40-5@m), Wakogel® 50NH2, or activated basic alumina ¢pased from FUJIFILM
Wako Pure Chemical Corporation). Analytical thigdachromatography (TLC) was performed on
Merck TLC silica gel 60 #s4 (0.25 mm) plate, NH2 Silica Gel 6Qdr Plate-Wako (0.25 mm), or
Merck TLC Aluminum oxide 60 %54 (0.25 mm) basic plate. Visualization was acconmgids with
UV light (254 nm).

Apparatus. Proton, carbon, and phosphorus nuclear magnstimasce spectrdH, °C, and®'P
NMR) were recorded on a JEOL ECS-46a8 NMR, 400MHz;**C NMR 101 MHz;3'P NMR 162
MHz) spectrometer with solvent resonance as theriat standard#d NMR, CDCk at 7.26 ppm,
CsDs at 7.16 ppm, (CE)2SO at 2.50 ppm?*C NMR, CDCEk at 77.0 ppm, €Ds at 128.0 ppm,
(CDg3)2S0O at 39.5 ppm). NMR data are reported as foll@wemical shift, multiplicity (s = singlet, d
=doublet, t = triplet, g = quartet, quint = quitEext = sextet, sept = septet, br = broad, m Hiphet,
vt = virtual triplet), coupling constants (Hz), amttegration. High-resolution mass spectra were
obtained with Thermo Fisher Scientific MS: Exact®is HPLC: UltiMate 3000 (ESI) and with
Bruker Daltonics micrOTOF Il (CSl). Medium pressuigquid chromatography (MPLC) was
performed with a Yamazen EPLC-W-Prep 2XY. GC anialyss performed on a Shimadzu GC-2014
equipped with a BP1 column (SGE Analytical Scie@@5 mm x 30 m, pressure = 149.0 kPa,
detector = FID, 290 °C) with helium gas as a cariemental analyses were performed on a MICRO
CORDER MT-5 (YANACO CO.,Ltd.).

Chemicals.Unless otherwise noted, commercially availablentibals were distilled over CaH
and degassed before use. When commercially avaitdd@imicals are solids, the chemicals are used
without purification. 2-Norbornene was used aftistilfation over CaH. 4-Methyltetrahydropyran
(MTHP) was provided by KURARAY and used after diation over NaH and CaiiPentane (Super
Dehydrated) was purchased from FUJIFILM Wako Purer@tical Corporation. Rh—Al complexgs
5, and 6 were prepared according to literature procedtfeSnhydrous hexane, toluene, and THF
were purchased from Kanto Chemical and purifiedphgsage through activated alumina under
positive argon pressure as described by GrabhE All other commercially available reagents were
purchased from common sourcesg( Tokyo Chemical Industry Co., Ltd., FUJIFILM Wakare
Chemical Corporation, Sigma-Aldrich, Alfa-Aesar,ddéai Tesque INC. etc.).

L 1. Fujii, K. Semba, Q.-Z. Li, S. Sakaki, Y. Nakao, Am. Chem. So202Q 142,11647-11652.

2 N. Hara, T. Saito, K. Semba, N. Kuriakose, H. Zihe®. Sakaki, Y. Nakad, Am. Chem. So2018 140, 7070—
7073.

3 A. B. Pangborn, M. A. Giardello, R. H. Grubbs, KR Rosen, F. J. Timmer§rganometallics1996 15, 1518—
1520.
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Figure S1.A list of pyridines in this study
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Synthesis of Substrates.

Me(t-Bu)SIO. 3-(tert-butyldimethylsilyloxy)pyridine (1i): To a solution of 3-

| _J| hydroxypyridine (2.9 g, 30 mmol) in DMF (25 mL), idazole (4.1 g, 60

N mmol), and chloro(1,1-dimethylethyl)dimethylsilaf@4 g, 36 mmol) were

added. The resulting mixture was stirred at roanpterature for 7 h. The reaction mixture was poured
into water (50 mL) and extracted with EtOAc (100 ml3). The combined organic layers were
washed with brine (100 mL), dried over anhydrousS@, filtered, and concentrated in vacuo. The
residue was purified by MPLC (Kanto Chemical siligd 60,n-hexane/EtOAc = 100:0 to 90:10) and
distillation (120 °C, 8.0 Torr) to give the titlempound (4.0 g, 19 mmol, 64%) as a colorless oail. R
0.25 jp-hexane/EtOAc (90:10)FH NMR (400 MHz, CDCY): § 8.23-8.17 (m, 2H), 7.16-7.08 (m,
2H), 0.96 (s, 9H), 0.19 (s, 6H)**C{*H} NMR (101 MHz, CDCbh): § 152.1, 142.6, 142.5, 126.7,
123.8, 25.5, 18.1, —4.5. HRMS (ESH/z [M + H]" Calcd. for GiH20NOSi 210.1309; Found,
210.1303.

Xy | 2,4-bipyridine (1k): The mixture of 2-bromopyridine (0.78 mL, 8.0 mmo};

_N| pyridylboronic acid (1.1 g, 8.8 mmol), Pd(RRh0.46 g, 0.40 mmol), and &30s (5.2 g,

16 mmol) were dissolved in a mixed degassed solsemiposed of 1,4-dioxane/d = 4/1

| P (30 mL) and stirred at 80 °C for 3 days. The rearctnixture was poured into water (20 mL)
N and extracted with EtOAc (15 mL x 3). The combioeghnic layers were dried over MggO

filtered, and concentrated in vacuo. The residue puaified by MPLC (Kanto Chemical silica gel
60, n-hexane/EtOAc = 50:50 to 29:71 to 10:90) and thimiobd compound was recrystallized by
layeringn-hexane on a concentrated metieyt-butyl ether solution to afford the title compoui&0
mg, 0.96 mmol, 12%) as a white powder.0RI2 p-hexane/EtOAc (50:50)EH NMR (400 MHz,
CDCls): 6 8.77-8.68 (m, 3H), 7.89 (d, = 4.6 Hz, 2H), 7.85-7.77 (m, 2H), 7.38-7.30 (m,).1H
13C{*H} NMR (101 MHz, CDC}) § 154.6, 150.4, 150.1, 146.4, 137.1, 123.8, 12120,9 All the
resonances dH and*C NMR spectra were consistent with the reportedestl

3-(5-methylfuran-2-yl)pyridine (1m): To a solution of 2-methylfuran (5.4 mL,
61 mmol) in THF (100 mL) was addeebutyllithium (43 mL, 68 mmol, 1.6 M

| _J| solution inn-hexane) at —78 °C. The mixture was stirred fon80 at —78 °C
and additionally for 30 min at room temperatures@ution of vacuum- and
flame-dried ZnCl (8.3 g, 61 mmol) in THF (60 mL) was transferredtie mixture at —78 °C. The
resulting mixture was stirred for 30 min at —78&& additionally for 30 min at room temperature.
The mixture was transferred to a solution of 3-bwpgridine (5.6 mL, 58 mmol) and Pd(P¥h(3.5

g, 3.0 mmol) in THF (50 mL) at room temperaturee Thsulting mixture was stirred for 11 h. The
reaction mixture was quenched with NaHC&. and the aqueous phase was extracted with

4 A. J. De Koning, P. H. M. Budzelaar, J. BoersmaJ) G\l. Van Der Kerk198Q 199 153-169.
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dichloromethane (20 mL x 3). The combined orgaaiets were dried over Mg3Ciltered, and
concentrated in vacuo. The residue was purifiedMMBLC (Kanto Chemical silica gel 60y
hexane/EtOAc = 66:34 to 55:45) to afford the titenpound (2.0 g, 15 mmol, 25%) as a yellowish
oil. Rr 0.42 p-hexane/EtOAc (50:50)]. The title compound was degd by freeze-pump-thaw cycle
(three times) and then used for the silylatiéhNMR (400 MHz, CDCJ): § 8.85 (s, 1H), 8.41 (d]

= 4.6 Hz, 1H), 7.85 (d] = 7.8 Hz, 1H), 7.25-7.21 (m, 1H), 6.62—6.58 (m),16406 (s, 1H), 2.35 (s,
3H). C{'H} NMR (101 MHz, CDCh): & 153.1, 149.3, 147.6, 145.0, 130.2, 127.1, 12307,9,
107.4, 13.7. All the resonances'Bfand*C NMR spectra were consistent with the reportedasl

/ 3-(1-Methyl-1H-pyrrol-2-yl)pyridine (1n): To a solution of 1-methylpyrrole (1.8

N \ x| ML, 20 mmol) in THF (50 mL) was addeebutyllithium (14 mL, 22 mmol, 1.6 M

Me | _J| solution inn-hexane) at —78 °C. The mixture was stirred fom36 at —78 °C and
N

additionally for 30 min at room temperature. Thhittion was not fully completed,
tert-butyllithium (6.2 mL, 10 mmol, 1.6 M solution ireptane) was added at —78 °C and stirred for
60 min. A solution of vacuum- and flame-dried Zn@3.3 g, 24 mmol) in THF (25 mL) was
transferred to the mixture at —78 °C. The mixtueswtirred for 30 min —78 °C and additionally for
60 min at room temperature. The resulting mixtues Wwansferred to a solution of 3-bromopyridine
(2.9 mL, 19 mmol) and Pd(PBh (1.2 g, 1.0 mmol) in THF (25 mL) at room temperatulhe
resulting mixture was stirred for 36 h. The reattiixture was quenched with NaH@&. and the
aqueous phase was extracted with dichloromethahen(2x 3). The combined organic layers were
dried over MgSQ filtered, and concentrated in vacuo. The residae purified by MPLC (Kanto
Chemical silica gel 6y-hexane/EtOAc/NEt= 85:15:1 to 50:50:1) to afford the title compoyad’

g, 11 mmol, 56%) as a yellowish oils 42 p-hexane/EtOAc/NEt(50:50:1)]. The title compound
was degassed by freeze-pump-thaw cycle (three tiamesthen used for the silylatiotd NMR (400
MHz, CDCk): 4 8.68 (s, 1H), 8.53 (d} = 4.7 Hz, 1H), 7.70 (dd = 7.8, 2.0 Hz, 1H), 7.36-7.28 (m,
1H), 6.77 (d,J = 1.8 Hz, 1H), 6.32-6.27 (m, 1H), 6.25-6.20 (m),13468 (s, 3H)*C{!H} NMR
(101 MHz, CDC}): 6 149.2, 147.7, 135.5, 130.8, 129.2, 124.7, 12309,8], 108.2, 35.1. All the
resonances dH and*C NMR spectra were consistent with the reportedestl

3-((35,8R,9S,10R,13S,145)-10,13-Dimethyl-3-
((triisopropylsilyl)oxy)-2,3,4,7,8,9,10,11,12,13,145-
dodecahydro-H-cyclopenta[a]phenanthren-17-yl)pyridine
(1t): A 100 mL round-bottom flask containing a stirringrbwas
charged with a solution of abiraterone (0.80 g, @&®ol) in

(i-Pr)3SiO

dichloromethane (40 mL). To the solution was adueidazole
(0.93 g, 14 mmol) at 0 °C. After stired for 10 mino the mixture were added
chloro(triisopropyl)silane (1.3 g, 6.9 mmol) and\Ngimethyl-4-aminopyridine (42 mg, 0.34 mmol)

® F.-M. Chen, F.-D. Huang, X.-Y. Yao, T. Li, F.-Siul.Org. Chem. Front2017, 4, 2536—2542.
® Ghosh, B. KénigAngew. Chem., Int. E@016 55, 7676—7679.
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and the resulting mixture was stirred for 44 h @m temperature. The reaction mixture was
guenched with NkCl ag. and the aqueous phase was extracted with dichéthane (30 mL x 4).
The combined organic layers were washed with bdried over MgSQ filtered, and concentrated
in vacuo. The residue was washed withexane (5.0 mL x 3) and EtOAc (5.0 mL x 3). Aftemoval

of all the volatiles, the title compound (0.93 8 inmol, 80%) was obtained as a white powder. R
0.11 [n-hexane/EtOAc (90:10){H NMR (400 MHz, CDCJ): § 8.61 (s, 1H), 8.45 (d,= 4.1 Hz, 1H),
7.64 (d,J=7.8 Hz, 1H), 7.21 (1 = 6.2 Hz, 1H), 5.99 (s, 1H), 5.35 @@= 2.8 Hz, 1H), 3.62-3.50
(m, 1H), 2.36—-2.22 (m, 3H), 2.11-2.00 (m, 3H), £B40 (m, 9H), 1.12-0.99 (= 6.4 Hz, 29H).
13C{*H} NMR (101 MHz, CDC}): § 151.7, 147.9, 147.8, 142.0, 133.6, 133.0, 1293,0, 120.7,
72.4,57.6,50.4,47.3,43.1, 37.3, 36.8, 35.3,321..8, 31.5, 30.4, 20.8, 19.4, 18.1, 16.5, RRAMS
(ESI)m/z [M + H]* Calcd. for GsHs2NOSI, 506.3813; Found, 506.3820. m.p. 172 °C.

PhMe,Si 5-(Dimethylphenylsilyl)-1-methyl-1H-pyrazole (29-5Si): We followed the
/b reported procedure for by Durandetti and Maddaluno.

Me™ ™ A 20 mL Schlenk containing a stirring bar was cleargvith 1-methyl-H-pyrazole
(0.41 g, 5.0 mmol) and gD (5.0 mL). The solution was cooled to — 35 °C #rehn-butyllithium
(3.8 mL, 6.0 mmol, 1.6 M solution imhexane) was added to it. After stirred for 1 hthi® mixture
was added chloro(dimethylphenyl)silane (0.94 g,BrBol) and the resulting mixture was stirred for
21 h at room temperature. The reaction mixture queshched with NkCl ag. and the aqueous phase
was extracted with BD. The combined organic layers were washed withebrdried over MgS%)
filtered, and concentrated in vacuo. The residus paified by MPLC (Kanto Chemical silica gel
60, n-hexane/EtOAc/NEt= 100:0:1 to 10:90:1) to afford the title compoyB8 mg, 0.18 mmol, 4%)
as a yellowish oil. R0.57 h-hexane/EtOAc (80:20)tH NMR (400 MHz, CDCY): § 7.51 (s, 1H),
7.50-7.45 (m, 2H), 7.43-7.33 (m, 3H), 6.44 (s, 1HJ5 (s, 3H), 0.59 (s, 6HYC{*H} NMR (101
MHz, CDCh): 6 140.2, 138.3, 136.2, 133.9, 129.7, 128.1, 119§,3-2.3. HRMS (ESIn/z [M +
H]* Calcd. for G2H17N2Si, 217.1156; Found, 217.1154.

" L. Mistico, O. Querolle, L. Meerpoel, P. AngibaiMd, Durandetti, J. Maddalun@hem. Eur. J2016 22, 9687—
9692.
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Synthesis of Rhodium—Aluminum Complexes.

Me
/ (0.17 g, 1.9 mmol) in THF (8.0 mL) was cooled t&-—=€. Then, K€(0.18

N
\AI_R{] g, 1.3 mmol) was added to the solution all at careek transferred with THF
(2.0 mL) quantitatively. The resulting mixture waeasdirred at room

& 7(nbd): The mixture of comples (0.50 g, 0.31 mmol) and norbornadiene

/
N—PPh, temperature for 10 h. After graphite powders wdteréd through a glass

filter paper, the resulting solution was concemitldah vacuo. To remove THF completely, the residue
was washed with pentane (4.0 mL, 2.0 mL x 2) ameddunder reduced pressure. After the addition
of toluene (6.0 mL), the solution was left for 1h5 filtered through a glass filter paper, and
concentrated in vacuo. The precipitate was washtddpentane (2.0 mL x 3) and then dried under
reduced pressure to afford complé&xbd) (0.34 g, 0.41 mmol, 67%) as a light brown powder.
Note: Toluene and pentane were not removed conmpleteause compleXnbd) was quite unstable
under long-time vacuum even at room temperaturenTtve prepared(nbd) with benzene instead
of toluene. We determined the NMR resonanc&gbtl) compared with that of preparétinbd).

H NMR (400 MHz, GDe): & 7.76—7.69 (m br, 4H), 7.36—7.29 (m br, 4H), 7.@5)(= 7.3 Hz, 2H),
7.13 (d,J = 7.3 Hz, 4H), 7.10-7.04 (m, 4H), 6.92Jt 7.1 Hz, 2H), 6.83 (] = 7.3 Hz, 4H), 6.51 (t,
J=7.6 Hz, 2H), 6.46 (dl= 7.8 Hz, 2H), 5.06 (br, 2H,K=CH), 3.62 (dtJ =12, 3.6 Hz, 2H, N82P),
3.26 (dJ=12 Hz, 2H, NEi2P), 3.10 (br, 2H, 8=CH), 2.99 (s, 2H, BCH2CH), 2.78 (s, 3H, NE3),
1.15 (s, 2H, CHE2CH). *C{*H} NMR (101 MHz, GDs): § 150.0 (t,Jp-c= 9.8 Hz), 146.3 (tJp-c =

15 Hz), 140.2 (tJp-c= 12 Hz), 138.5, 133.3 @p-c= 6.4 Hz), 130.8 (Jr-c= 5.8 Hz), 129.50, 128.53,
128.48, 128.1, 122.5, 114.1, 111.8, 79.8-78.8 35, 50.3 (tJr-c = 19 Hz), 49.1, 46.1, 33.0-31.0
(m), one signal probably overlaps the signal eéD&€3P{*H} NMR (162 MHz, GDs): d 49.5(d,
Jrh-p= 161 H3. HRMS (CSI) at —20 °@/z [M + H]* Calcd. for GeH44N3P-AIRh 830.1875; Found,
830.1851. m.p. 190 °C (decomp.).

NMe, 8(nbd)-DMAP: The mixture of7(nbd) (0.42 mg, 50umol) andN,N-
A dimethyl-4-aminopyridine (DMAP; 6.1 mg, 5@mol) in benzene (2.0
| B & mL) was stirred at room temperature for 5 min. Aflamoval of all the
M? ',\l volatiles, the residue was washed with a mixed esgl\composed of
N_All_Rh benzene/pentane = 1/1 (1.0 mL x 5) followed by aeat(1.0 mL x 1)
N—PPh, and then dried in vacuo to affodgnbd)-DMAP (30 mg, 32umol, 63%)

as a brown powder. Yellow crystals suitable for ay-rdiffraction
analysis were obtained by vapor diffusion of hexatea toluene solution &nbd)-DMAP at room
temperature.

Note: The removal of pentane was impossible bec8(rdal)-DMAP is quite unstable toward
vacuum, i.e., even 10 minutes vacuum at room teatperdecomposed a part 8fnbd)-DMAP,
probably due to easy desorption of norbornadiegarid showing low boiling point (90 °C). Then,
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8(nbd)-DMAP was azeotropically dried with benzene (1.0 mL)ictvlivas then removed in vacuo
(five times).

'H NMR (400 MHz, GDs) & 8.18 (br, 4H), 7.53 (br, 4H), 7.38 (#l= 6.5 Hz, 2H, C(2)H of DMAP),
7.31 (t,J = 7.5 Hz, 4H), 7.23-7.18 (m, 2H), 7.15-7.07 (m),4H03-6.96 (m, 2H), 6.91 @,= 7.5
Hz, 4H), 6.64 (t) = 7.5 Hz, 2H), 6.50 (d] = 8.0 Hz, 2H), 5.45 (dl = 6.4 Hz, 2H, C(3)H of DMAP),
5.29 (s, 2H, EG=CH of nbd), 3.88 (dJ = 12.1 Hz, 2H, P-B2—N), 3.58 (s, 2H, 68=CH of nbd), 2.95
(d,J =11.9 Hz, 2H, P-B2-N), 2.31 (s, 2H, € of nbd), 1.97 (s, 3H, NB3), 1.60 (s, 6H, N(El3)2

of DMAP), 1.37 (dJ = 7.2 Hz, 1H, CH-E82>-CH of nbd), 1.27 (d) = 7.3 Hz, 1H, CH-E8>—CH of
nbd).*C NMR (101 MHz, GDs) & 152.4, 150.1-149.7 (m), 146.0 Jt= 13.1 Hz), 143.4, 140.8—
140.1 (m), 138.5, 132.3 3= 6.2 Hz), 130.8 (1) = 6.1 Hz), 127.7-127.4 (m), 126.9, 126.39, 126.36,
121.2,113.2,110.8, 104.4, 83.2, 62.2, 51.5-50)147.1, 43.6, 37.0-36.7 (m), 3638 NMR (162
MHz, CsDe) 6 40.2 (dJ =170 Hz). HRMS (CSI) at —20 %@/z [M + H]* Calcd. for GsHs3NsP.AIRh
952.2719; Found, 952.2672.

Note: Though the norbornadiene coordinates to th@a®®m in a bidentate manner judged from XRD
study,'H NMR spectrum shows two kinds of olefinic prowiithie norbornadiene a@5.29 and 3.58
ppm, suggesting that the norbornadiene coordin&tethe Rh atom in a monodentate manner in
solution state.

B 11: To a solution of comple¥(nbd) (0.30 g, 0.36 mmol) in THF (5.0
'V'e\ N= \;\S'Mezph mL) were added pyridine (29uL, 0.36 mmol) and
N—N—Rf{ dimethylphenylsilane (5&L, 0.36 mmol). The resulting mixture was
N—_-PPh stirred at 60 °C for 3 h. After removal of all thelatiles, the residue
was washed with a mixed solvent composed of pefitétte= 5/1 (2.0

mL x 3) and pentane (2.0 mL x 3). The residue wasddunder reduced pressure to afford complex
11 (243 mg, 0.26 mmol, 71%) as a brown powder. Yeltoystals suitable for X-ray diffraction
analysis were obtained by layering pentane on aartrated dichloromethane solution at 2G5

Note: THF and pentane were not removed completalise complexl is quite unstable under
long-time vacuum even at room temperature. Theee rmmerous signals ofH and 3C NMR
because the complex contains one isomer as shdaw.bEhese two isomers were also detected by
X-ray diffraction analysis.

Me\ N= \\\SiMezPh Mei N=, SiMe,Ph

/ \: A 4
N—AI—Rh N—AI—Rh
\ A\ \ \
N\/Pth N\/Pth
11

IH NMR (400 MHz, GDs):5 8.02 (t,J = 7.8 Hz, 2H). 7.87—7.80 (m, 2H), 7.69 (&5 5.5 Hz, 1H),
7.54-7.49 (m, 2H), 7.41 (d,= 7.8 Hz, 1H), 7.35 (1] = 7.6 Hz, 2H), 7.32—7.19 (m, 7H), 7.19-7.12
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(m, 3H), 6.98 (tJ = 8.0 Hz, 2H), 6.94-6.73 (m, 9H), 6.71J& 7.6 Hz, 1H), 6.55 (1] = 7.1 Hz, 2H),
6.47 (d,J = 7.8 Hz, 1H), 6.27 (t) = 7.6 Hz, 1H), 5.96 (1) = 6.4 Hz, 1H), 4.24 (d] = 12 Hz, 1H,
NCH2P), 4.10 (tJ = 11 Hz, 1H, NE€12P), 3.77 (tJ = 11 Hz, 1H, NEi2P), 3.00 (s, 3H, NB83), 2.47
(dd,J =12, 4.1 Hz, 1H, N82P), 0.56 (s, 3H, Sig3), 0.04 (s, 3H, Si€l3). 1*C{*H} NMR (101 MHz,
CeDe): 6 220.9 (ddJrn-c = 39 Hz,Jp-c = 13 Hz), 220.8 (dd]Jrh-c = 39 Hz,Jp-c = 13 Hz), 152.1 (d]

= 4.6 Hz), 150.6, 150.4, 150.3, 150.1, 144.5)(d,9.3 Hz), 144.2 (d]) = 9.3 Hz), 143.6 (d] = 4.6
Hz), 143.2 (dJ =5.8 Hz), 142.94, 142.92, 139.8 (s br, one peak averlap), 139.6, 137.83, 137.80,
137.4, 137.1, 136.8, 134.7 (0= 14 Hz), 134.1, 134.0, 132.8, 130.7Jd& 10 Hz), 130.0 (d)=6.9
Hz), 128.92 (dJ = 4.6 Hz), 128.85, 128.53 (= 6.9 Hz), 128.47, 127.9, 127.5, 127.1, 126.9,2,26
126.0, 122.1, 119.7, 115.1, 114.2, 113.6, 111.0,41560.9, 50.4, 48.1, 47.6, 47.2, 4.4—4.2 (m);-4.2
4.1 (m), two signals probably overlaps other sigrfaP NMR (162 MHz, GDs): 30.5 (dd, Jrh-p=
117 Hz,Jp-p = 22 H2, 26.4(dd, Jrn-p= 100 Hz,Jp-r= 22 H2. HRMS (CSI) at —20 °Gn/z [M -
CsHu1Si]" Calcd. for GaHsaNsP-AIRh, 815.1515; Found, 815.1517. Anal. Calcd. for
Cs2HsoN4SiP-AIRN: C, 65.68; H, 5.30; N, 5.89. Found: C, 64.H75.64; N, 5.65. The experimental
values did not agree with calculated values becaosaplex11 is quite unstable toward air and
moisture. m.p. 104 °C (decomp.).
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Optimization of the Reaction Conditions.

Our study started with the optimization of the temactconditions (Table S1). We found that
the reaction of pyridinel@ with H-SiMePh in the presence of 3,3-dimethyl-1-butene andARh—
complex3 at 150 °C afforded 2-(dimethylphenylsilyl)pyridi{2g) in 84% yield and 2-alkylpyridine
as a side product in 5% yield. Notably, other p¥yidines such as 3- or 4-silylpyridine or 2,6-
disilylpyridine were not observed, indicating thiais system is exclusively C2-selective. Employing
Rh-Al complex7(nbd), obtained from the reduction 8f gave2ain 83% yield, suggesting that the
active catalyst could be a rhodium complex beaangX-type aluminyl ligand. These results also
implied that3 is reduced by the hydrosilame situ to generate an active Rh—Al complex. The
silylation did not proceed in the presenceldf which is a complex that bears isopropy! instebd o
phenyl groups on the phosphorus atoms. CompBegynthesized by the reduction 1, catalyzed
the silylation, albeit in low yield.These results show that the P-substituent draatigtiaffects the
reaction efficiency, but the detail effects of bétsubstituent on the P atoms are still uncleae. Th
reaction did not take place in the absence of aARtemplex. The combination of [RhCl(nbd)hbd
= norbornadiene) and PRM.,5-bis(diphenylphosphino)pentane or Xantpho$ wit without AlE%
did not yield2a, clearly supporting the notion that the silylatisrtatalyzed by the Rh—Al complexes.
Norbornene provide@a in good yield, albeit that the amount of the 2-§llyidine product was
increased, whereas cyclohexene furnisBadn only 9% yield. The reaction in the absence of
hydrogen-accepting olefins was unsuccessful, prabiyrdue to the endergonic C—H silylation with
a hydrosilané. Employing H-SiEt afforded 2-(triethylsilyl)pyridine in low yield, ile (SiMePh),
HSi(OEts, and PhMeSi—B(pin) did not. The use of smaller amounts ofSH4ePh and 3,3-
dimethyl-1-butene than the standard condition$iat of toluene as a solvent g&2eein good yield.
2awas obtained in low yield at 100 °C, whereas it wat observed at 60 °C.

8 M. Tobisu, Y. Ano, N. ChatanChem. Asian 2008 3, 1585-1591.
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Table S1.0Optimization of the reaction conditions.

standard conditions

Cl
N Me , N
N” "H l | N~ “SiMe,Ph
1a (0.20 mmol) N~ PPh;, 2a, 84%
3 (5.0 mol% Rh)
+ +
Qi 3,3-dimethyl-1-butene (1.0 mmol) AN
H~SiMe,Ph 4-methyltetrahydropyran (MTHP) | _
(1.0 mmol) 150 °C, 6 h N
2a', 5%

deviation from the standard conditions

Rh-AI complexes (5.0 mol% Rh) instead of 3
Me Me
| 1 § Me C\' >;( | I §
N 2 N

N N—AIRH N
@i Al—Rh | | @i Al—Rh none
ol (S/N\/P(Izpr)2 NP

\/Pphz \/P(I-Pr)z
7(nbd) 12 13
yield of 2a/2a’ = 83%/6% trace/trace 18%/9% <5%/<5%

rhodium/phosphine catalysts instead of 3
[RhCI(nbd)], (5.0 mol% Rh)/P ligand (10 mol% P)/AIEt; (0 or 5 mol%)

Ph,P PPh,
Ph °
/\/\/\
P Ph,P PPh,
Ph”" “Ph
<5%/<5% <5%/<5% <5%/<5%

alkenes instead of 3,3-dimethyl-1-butene

72%17% 9%/<5% 4%I--

silanes instead of H-SiMe,Ph

H-SiEt, (PhMeSi); H-Si(OEt);  PhMe,Si-B(pin)

10%/8% <5%/<5% <5%/<5% <5%/<5%

H-SiMe,Ph (0.50 mmol) toluene 100 °C 60 °C
3,3-dimethyl-1-butene (0.50 mmol) w/ 3 or 7(nbd)

74%19% 78%I7% 39%I7% <5%/<5%

Yield determined byH NMR spectroscopy using mesitylene as an intestaaddard. nbd =
norbornadiene
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General procedures for Table S1.

Rh—-Al complexedn a glove box, a 4 mL vial containing a stirribgr was charged with Rh—Al
complex (5.0 mol% Rh)la (16 mg, 0.20 mmol), dimethylphenylsilane (0.141d) mmol), 3,3-
dimethyl-1-butene (84 mg, 1.0 mmol), MTHP (1.0 mahdn-dodecane (8.6 mg, 25 mol%) as an
internal standard. The resulting mixture was diificr 6 h at 150 °C. The generation of the product
was confirmed by GC analysis of the reaction mixturhe reaction mixture was cooled to room
temperature and filtered through a celite plug id@t®Ac. All the volatiles were removed in vacuo
and the NMR yields were determined By NMR spectroscopy using mesitylene as an internal
standard.

other Rh catalystdn a glove box, a 4 mL vial containing a stirringr was charged with [RhCl(nbegl)]
(nbd = norbornadiene; 2.3 mg, 5.0 mol% Rh), PRBE.2 mg, 10 mol% P) orl,5-
Bis(diphenylphosphino)pentane (4.4 mg, 10 mol%iantphos (5.8 mg, 10 mol% Fa (16 mg,
0.20 mmol), dimethylphenylsilane (0.14 g, 1.0 mma8IB-dimethyl-1-butene (84 mg, 1.0 mmol),
MTHP (1.0 mL), AIEg (O or 11uL, O or 5 mol%, 0.94 M solution in toluene), andiodecane (8.6
mg, 25 mol%) as an internal standard. The resulimgure was stirred for 6 h at 150 °C. The
generation of the product was confirmed by GC asialgf the reaction mixture.

alkenesIn a glove box, a 4 mL vial containing a stirringr was charged with Rh—Al complgx8.1

mg, 5.0 mol% Rh)la (16 mg, 0.20 mmol), dimethylphenylsilane (0.14 @ mmol), norbornene (94
mg, 1.0 mmol) or cyclohexene (82 mg, 1.0 mmol), MTH..0 mL), anch-dodecane (8.6 mg, 25
mol%) as an internal standard. The resulting metuas stirred for 6 h at 150 °C. The generation of
the product was confirmed by GC analysis of thetiea mixture. The reaction mixture was cooled
to room temperature and filtered through a celibg pvith EtOAc. All the volatiles were removed in
vacuo and the NMR yields were determined$\NMR spectroscopy using mesitylene as an internal
standard.

silanes In a glove box, a 4 mL vial containing a stirringr was charged with (8.1 mg,5.0 mol%
Rh), 1a (16 mg, 0.20 mmol), silanes (1.0 mmol), 3,3-dimgethrbutene (84 mg, 1.0 mmol), MTHP
(1.0 mL), andn-dodecane (8.6 mg, 25 mol%) as an internal standdre resulting mixture was
stirred for 6 h at 150 °C. The generation of tredpct was confirmed by GC analysis of the reaction
mixture. The reaction mixture was cooled to roomperature and filtered through a celite plug with
EtOAc. All the volatiles were removed in vacuo ahd NMR yields were determined byl NMR
spectroscopy using mesitylene as an internal stdnda

S12



'H NMR (°f400 MHz, CDCl)

*C(2)-H bond of 2-(triethylsilyl)pyridine
(mesitylene: 0.072 mmol)
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Figure S2.'H NMR spectra of the crude product in the case-eBiFt.

others In a glove box, a 4 mL vial containing a stirribgr was charged with Rh—Al compl&or
7(nbd) (5.0 mol% Rh),1a (16 mg, 0.20 mmol), dimethylphenylsilane (0.141¢) mmol), 3,3-
dimethyl-1-butene (84 mg, 1.0 mmol), MTHP (1.0 nokYoluene (1.0 mL), anatdodecane (8.6 mg,
25 mol%). The resulting mixture was stirred for &tH.50 °C or 100 or 60 °C. The generation of the
product was confirmed by GC analysis of the reactioxture. The reaction mixture was cooled to
room temperature and filtered through a celite plitlp EtOAc. All the volatiles were removed in
vacuo and the NMR yields were determined$\NMR spectroscopy using mesitylene as an internal
standard.

Note: On the reaction with compl&at 60 °C, the reduction of compl8xvas not observed.
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General Procedure of C2-Selective Silylation of Pydines for Table 1.

In a glove box, a 15 mL vial containing a stirringr was charged with compl&(20 mg, 5.0 mol%
Rh), 1 (0.50 mmol), dimethylphenylsilane (0.34 g, 2.5 mm@al3-dimethyl-1-butene (0.21 g, 2.5
mmol), MTHP (2.5 mL), ana-dodecane (21 mg, 25 mol%) as an internal standdrel.resulting
mixture was vigorously stirred for 6 h at 150 °CheTgeneration of the target compound was
determined by GC and GC-MS analysis of the reactiotiure. The reaction mixture was cooled to
room temperature and filtered through a celite plitlp EtOAc. All the volatiles were removed in
vacuo and the NMR vyield of the target compound determined byH NMR spectroscopy using
mesitylene as an internal standard. After MPLC fioation (Wakogel® 50NH2 or basic alumina),
the target compound was obtained.

Note: A small amount of 2-alkylpyridine was alsmegmted. Although the purification by MPLC
removed it, isolated yield often decreased becatekylpyridine shows quite similar Rf value to 2-
silylpyridine.

N 2-(Dimethylphenylsilyl)pyridine (2a): The reaction ofLa (40 mg, 0.50 mmol)
| gave 2a in 83% NMR vyield. After MPLC purification (Wakog®l 50NH2, n-

—
N~ SiMe,Ph

hexane/EtOAc = 99:1 to 96:4)a was obtained as a slight yellowish oil (61 mg,
0.28 mmol, 57%). R0.14 [NH2 Silica Gel 60 F254 Plate-Wakehexane/EtOAc (99:1)EH NMR
(400 MHz, CDC4): 6 8.81 (dJ = 4.6 Hz, 1H) 7.62—7.58 (m, 2H), 7.55Jt 7.6 Hz, 1H), 7.44 (d]

= 7.3 Hz, 1H), 7.39-7.34 (m, 3H), 7.190t5 6.2 Hz, 1H), 0.62 (s, 6H)*C{'H} NMR (101 MHz,
CDCl): 8 166.7, 150.3, 137.3, 134.2, 133.9, 129.7, 1223,9, 122.8, —3.2. All the resonances of
4 and®*C NMR spectra were consistent with the reportedesil

Me~ 2-(Dimethylphenylsilyl)-5-methylpyridine (2c): The reaction of.c (47 mg,
| 0.50 mmol) gavecin 94% NMR yield. After MPLC purification (Wakogel

/ .
N SiMesPh| 50NH2, n-hexane/EtOAc = 100:0 to 95:5Pc was obtained as a slight

yellowish oil (97 mg, 0.43 mmol, 86%).:®.23 [NH2 Silica Gel 60 F254 Plate-Wako-
hexane/EtOAc (98:2)EH NMR (400 MHz, CDCY): § 8.66 (s, 1H), 7.61-7.55 (m, 2H), 7.40-7.32
(m, 5H), 2.32 (s, 3H), 0.61 (s, 6HfC{*H} NMR (101 MHz, CDCh): § 162.7, 151.0, 137.6, 134.6,
134.2, 132.4, 129.4, 129.2, 127.8, 18.6, —3.1. HRHESI) m/z [M + H]" Calcd. for GsH1sNSi,
228.1203; Found, 228.1200.

Me 2-(Dimethylphenylsilyl)-4-methylpyridine (2d): The reaction oid (47 mg, 0.50
ﬁj mmol) gave2d in 89% NMR vyield. After MPLC purification (Wakog®50NH2,
| NP SiMePh n-hexane/EtOAc = 100:0 to 99:1 to 96:2) was obtained as a slight yellowish oil
ivieo

(71 mg, 0.31 mmol, 63%).RD.18 [NH2 Silica Gel 60 F254 Plate-Wako-
hexane/EtOAc (97:3)H NMR (400 MHz, GDs): § 8.66 (d,J = 5.0 Hz, 1H), 7.68 (d] = 7.3 Hz,

° N. Chernyak, A. S. Dudnik, C. Huang, V. Gevorgyanmim. Chem. So201Q 132, 8270-8272.
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2H), 7.26-7.18 (m, 4H), 6.54 (@= 4.6 Hz, 1H), 1.76 (s, 3H), 0.67 (s, 6EAC{*H} NMR (101 MHz,
CsDs): 6 166.4, 150.4, 144.4, 138.0, 134.7, 130.6, 1228,11, 123.8, 20.6, —2.8. All the resonances
of *H and®*C NMR spectra were consistent with the reportedasiP

2-(Dimethylphenylsilyl)-4,5-dimethylpyridine (2e)} The reaction ofie (54

Me
Me A mg, 0.50 mmol) for 8 h gavein 91% NMR yield. After MPLC purification
| _ (Wakogel® 50NH2,n-hexane/EtOAc/NEt = 100:0:1 to 95:5:1)2e was
N"_SiMe:Ph| ptained as a slight yellowish oil (0.10 g, 0.42 ohn84%). R 0.40 [NH2

Silica Gel 60 F254 Plate-Wako-hexane/EtOAc/NEt(95:5:1)].*H NMR (400 MHz, CDCJ) § 8.53

(s, 1H), 7.61-7.55 (m, 2H), 7.40-7.32 (m, 3H), ALALH), 2.23 (s, 3H), 2.21 (s, 3H), 0.59 (s, 6H).
13C{*H} NMR (101 MHz, CDCFh): § 162.9, 151.0, 143.4, 137.8, 134.2, 131.5, 139,11, 127.8,
19.0, 16.4, —3.0. HRMS (ESM/z [M + H]" Calcd. for GsH20NSi, 242.1360; Found, 242.1355.

2-(Dimethylphenylsilyl)-4-tert-butylpyridine (2f): The reaction oflLf (68 mg,
0.50 mmol) for 10 h gavef in 89% NMR vyield. After MPLC purification
| t (Wakogel® 50NH2 n-hexane/EtOAc/NEt= 100:0:1 to 95:5:1) and drying at 80
N~ “SiMe,Ph| °C under vacuum to remove volatil@$,was obtained as a colorless oil (85 mg,
0.32 mmol, 63%). R0.33 [NH2 Silica Gel 60 F254 Plate-Wak®ehexane/EtOAc
(95:5)]. *H NMR (400 MHz, CDCJ): 6 8.70 (d,J = 5.0 Hz, 1H) 7.63-7.58 (m, 2H), 7.45 (s, 1H),
7.39-7.33 (m, 3H), 7.19 (d,= 5.0 Hz, 1H), 1.26 (s, 9H), 0.62 (s, 6MC{*H} NMR (101 MHz,
CDCl): 6 165.7, 157.5, 150.2, 137.6, 134.2,129.2,1228.,48, 119.9, 34.5, 30.5, -3.0. HRMS (ESI)
m/z [M + H]" Calcd. for G7H2aNSi, 270.1673; Found, 270.1668.

B(pin) Ph 2-(Dimethylphenylsilyl)pyridine-4-boronic
N (F::t__lpd N acid pinacol ester (2g) The reaction ofLg (0.10
- _ g, 0.50 mmol) for 10 h gax&gin 88% NMR yield.
N~ “SiMe,Ph Cs2CO3 N~ “SiMe,Ph . . .
) toluene/EtOH N Then, a 15 mL vial containing a stirring bar was
)

charged with the crude product, iodobenzene
(0.11 g, 0.55 mmol), Pd(PBRa (0.12 g, 0.10 mmol), GEOs (0.49 g, 1.5 mmol), toluene (4.0 mL),
and EtOH (1.0 mL), and the mixture was stirred®®@ for 1 h. The reaction mixture was cooled to
room temperature, filtered through celite and Wat®p0ONH2 plugs with EtOAc, and concentrated
in vacuo. The residue was purified by MPLC (Wak&BDNH2, n-hexane/EtOAc/NEt= 100:0:3

to 92:8:3) and dried at 110 °C under vacuum tordf®e(dimethylphenylsilyl)-4-phenylpyridinel)

as a yellowish oil (90 mg, 0.31 mmol, 62%). ®R20 [NH2 Silica Gel 60 F254 Plate-Waka®
hexane/EtOAc (95:5)fH NMR (400 MHz, CDCJ) § 8.85 (d,J = 4.6 Hz, 1H), 7.68-7.60 (m, 3H),
7.57 (d,J=7.3 Hz, 2H), 7.49-7.35 (m, 7H), 0.66 (s, 6HE{*H} NMR (101 MHz, CDCh): 5 166.9,
150.7, 146.2, 138.7,137.2,134.2, 129.3, 129.8,8,227.9, 127.7, 127.1, 120.9, -3.0. HRMS (ESI)
m/z [M + H]" Calcd. for GoH20NSi, 290.1360; Found, 290.1356.

10 K. Oshima, T. Ohmura, M. Suginomk,Am. Chem. So2011, 133 7324-7327.
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Ph—| 2-(Dimethylphenylsilyl)pyridine-
(PIMB cat. Pd Ph X oo o
\(j\ : \(j\ 5-boronic acid pinacol ester (2h)
N” DSiMe,Ph  Cs,CO5 N~ “siMe,ph| The reaction ofih (0.10 g, 0.50
2h toluene/EtOH 20 mmol) for 10 h gav@h in 80% NMR

yield. Then, a 15 mL vial containing a stirring lveats charged with the crude product, iodobenzene
(0.11 g, 0.55 mmol), Pd(PBa (58 mg, 5Qumol), C2COs (0.49 g, 1.5 mmol), toluene (4.0 mL), and
EtOH (1.0 mL), and the mixture was stirred at 80f@C1.5 h. The reaction mixture was cooled to
room temperature, filtered through celite and Wat®p0ONH2 plugs with EtOAc, and concentrated
in vacuo. The residue was purified by MPLC (Wak&BDNH2, n-hexane/EtOAc/NEt= 100:0:3

to 92:8:3) and dried at 110 °C under vacuum tadf#s(dimethylphenylsilyl)-5-phenylpyridin@6)

as an off-white powder (91 mg, 0.31 mmol, 63%)0R3 [NH2 Silica Gel 60 F254 Plate-Wak®e
hexane/EtOAC/NEt(95:5:1)].1H NMR (400 MHz, CDCJ): § 9.06 (s, 1H), 7.75 (d, = 7.8 Hz, 1H),
7.66—7.61 (m, 2H), 7.58 (d,= 7.3 Hz, 2H), 7.55-7.44 (m, 3H), 7.42—-7.37 (m)AB166 (s, 6H).
13C{*H} NMR (101 MHz, CDC}): § 165.0, 148.8, 138.1, 137.3, 135.5, 134.2, 1329,4|, 129.3,
129.0, 128.0,127.9, 127.1, -3.1. HRMS (B84 [M + H]* Calcd. for GoH20NSi, 290.1360; Found,
290.1356. m.p. 47 °C.

Me(t-Bu)SiO -~ 2-(Dimethylphenylsilyl)-5-(tert-butyldimethylsilyloxy)pyridine
U (2i): The reaction ofli (0.10 g, 0.50 mmol) gavei in 85% NMR
N SiMe,Ph yield. After MPLC purification (basic alumina, atidn of 7% of

water, n-hexane/EtOAc = 100:0 to 80:2®)i was obtained as a slight yellowish oil (0.11 g,10.3
mmol, 62%). R0.66 [basic aluminarhexane/EtOAc (90:10)}H NMR (400 MHz, CDCJ): § 8.45

(s, 1H), 7.60-7.54 (m, 2H), 7.39-7.28 (m, 4H), 161 = 8.2 Hz, 1H), 0.98 (s, 9H), 0.59 (s, 6H),
0.22 (s, 6H)13C{*H} NMR (101 MHz, CDCh): § 157.6, 151.8, 143.5, 137.8, 134.2, 130.3, 129.1,
127.8, 124.7, 25.6, 18.2, —2.9, —4.4. HRMS (E&% [M + H]* Calcd. for GoH3o0NOSk, 344.1860;
Found, 344.1859.

2-(Dimethylphenylsilyl)-(S)-5-(1-methylpyrrolidin-2-yl)pyridine  (2)) :
The reaction ofij (87 mg, 0.53 mmol) gavgj in 84% NMR vyield. After
MPLC purification (Wakogel® 50NHZ)-hexane/EtOAc/NEt= 100:0:1 to
90:10:1) 2] was obtained as a slight yellowish oil (98 mg, 0v880l, 62%).

Rt 0.23 [NH2 Silica Gel 60 F254 Plate-Wako-hexane/EtOAc (90:10)H NMR (400 MHz,
CDCls): 8 8.71 (s, 1H), 7.63—7.55 (m, 3H), 7.41 J& 7.8 Hz, 1H), 7.39-7.34 (m, 3H), 3.23Jt
8.5 Hz, 1H), 3.06 (1) = 8.2 Hz, 1H), 2.30 (g1 = 9.0 Hz, 1H), 2.23-2.13 (m, 4H), 2.01-1.88 (m),1H
1.87-1.77 (m, 1H), 1.77-1.65 (m, 1H), 0.61 (s, 6&3{*H} NMR (101 MHz, CDCb): § 164.9,
150.4, 137.9, 137.5, 134.2, 132.7, 129.7, 129.2,8/%69.0, 57.1, 40.5, 35.2, 22.6, —3.1. All the
resonances dH and*C NMR spectra were consistent with the reportedesif

SlMezph

11 F C. Février, E. D. Smith, D. L. Comir®rg. Lett.2005 7, 5457-5460.
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A 2'-(Dimethylphenylsilyl)-2,4'-bipyridine (2k) : The reaction ofik (78 mg, 0.50

_N mmol) for 1 h gavek in 80% NMR yield. After MPLC purification (Wakogel

N 50NH2, n-hexane/EtOAc/NEt= 95:5:1 to 80:20:1) and drying at 100 °C under

| P vacuum to remove volatilek was obtained as a light brown powder (93 mg, 0.32
N__SiMesPh| mmol, 64%). R0O.71 [NH2 Silica Gel 60 F254 Plate-Wakehexane/EtOAc/NEt

(50:50:1)].*H NMR (400 MHz, CDCJ): 5 8.92 (d,J = 4.6 Hz, 1H), 8.73 (m, 1H), 8.05 (s, 1H), 7.81-
7.75 (m, 2H), 7.72 (d] = 7.8 Hz, 1H), 7.67—7.60 (m, 2H), 7.40—7.34 (m),3H31 (t,J = 5.7 Hz,
1H), 0.68 (s, 6H)C{*H} NMR (101 MHz, CDCh): § 167.2, 155.3, 150.9, 150.1, 144.3, 137.3,
137.0, 134.3, 129.3, 127.9, 126.8, 123.5, 121.0,3,2-3.0. HRMS (ESln/z [M + H]* Calcd. for
CisH19N2Si, 291.1312; Found, 291.1307. m.p. 65 °C.

Ph 2-(Dimethylphenylsilyl)-4-phenylpyridine (2I): The reaction ofll (78 mg, 0.50
N mmol) for 9 h gavel in 83% NMR yield. After MPLC purification (Wakogel

| _ 50NH2,n-hexane/EtOAc/NEt= 100:0:1 to 95:5:1PI was obtained as a yellowish
N~ ~SiMe,Ph

oil (0.11 g, 0.37 mmol, 74%).tR®.20 [NH2 Silica Gel 60 F254 Plate-Wak®
hexane/EtOAc (95:5)]. All the resonancestefand'*C NMR spectra were consistent with the values
of 2g.

2-(Dimethylphenylsilyl)-5-(5-methylfuran-2-yl)pyrid ine (2m). The
o N reaction oftm (80 mg, 0.50 mmol) for 8 h gaen in 70% NMR yield.
| NP SiMooph After MPLC purification (Wakogel® 50NH2)-hexane/EtOAc/NEt

=2 = 98:2:1 to 85:15:1) and drying at 110 °C underuuac to remove

volatiles,2m was obtained as a white powder (96 mg, 0.33 mni8)6R 0.57 [NH2 Silica Gel 60
F254 Plate-Wakon-hexane/EtOAc/NEt(75:25:1)].1H NMR (400 MHz, (CR)2S0)3 9.05 (s, 1H),
7.87 (dJ=8.2 Hz, 1H), 7.59-7.52 (m, 3H), 7.41-7.32 (m),3498 (d, J = 2.7 Hz, 1H), 6.25 (s, 1H),
2.35 (s, 3H), 0.56 (s, 6HYC{*H} NMR (101 MHz, (CD»)2S0):5 163.4, 152.9, 148.8, 144.8, 137.2,
133.9,129.4,129.2,127.8,127.7,125.5, 108.8,5,.3.5, -3.2. HRMS (ESiy/z [M + H]* Calcd.
for C1sH20NOSI, 294.1309; Found, 294.1304. m.p. 73 °C.

A 2-(Dimethylphenylsilyl)-5-(1-methyl-1H-pyrrol-2-yl)pyridine (2n): The

N N reaction ofLn (81 mg, 0.51 mmol) for 8 h gaam in 86% NMR yield. After

Me | ~ MPLC purification (Wakogel® 50NH2-hexane/EtOAc/NEt= 98:2:1 to
N~ ~SiMe,Ph

85:15:1) and drying at 110 °C under vacuum to reemadatiles,2n was
obtained as a yellowish oil (0.11 g, 0.39 mmol, 75 0.71 [NH2 Silica Gel 60 F254 Plate-Wako
n-hexane/EtOAC/NEt(75:25:1)].1H NMR (400 MHz, CDCJ): § 8.89 (s, 1H), 7.67—7.60 (m, 2H),
7.57 (dJ=7.8 Hz, 1H), 7.46 (d] = 7.8 Hz, 1H), 7.43-7.35 (m, 3H), 6.78-6.74 (m),16132—-6.27
(m, 1H), 6.24-6.20 (m, 1H), 3.69 (s, 3H), 0.656d). 1*C{*H} NMR (101 MHz, CDC}): § 164.1,
149.6, 137.2, 134.2, 133.2, 131.2, 129.32, 129128,1, 127.9, 124.8, 109.9, 108.2, 35.2, -3.1.
HRMS (ESI)m/z [M + H]* Calcd. for GsH21N2Si, 293.1469; Found, 293.1465.
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Ph_ X 2-(Dimethylphenylsilyl)-5-phenylpyridine (20). The reaction oflo (78 mg,
| 0.50 mmol) for 9 h gav@o in 84% NMR vyield. After MPLC purification

—
N SMeaPh (Wakogel® 50NH2n-hexane/EtOAc/NEt= 100:0:1 to 95:1:1) and drying at
60 °C under vacuum to remove volatileewas obtained as an off-white powder (0.12 g, 0.4ioin
82%). R 0.43 [NH2 Silica Gel 60 F254 Plate-Wakn-hexane/EtOAC/NEt (95:5:1)]. All the
resonances dH and*C NMR spectra were consistent with the valueahof

Me._ N 2-(Dimethylphenylsilyl)-5-methylpyradine (2p). The reaction olp (47 mg,
\[ /]\ 0.50 mmol) gavep in 86% NMR vyield. After MPLC purification (Wakogel

N SiMe,Ph 50NH2,n-hexane/EtOAc/NEt= 100:0:1 to 96:4:12p was obtained a slight
yellowish oil (91 mg, 0.40 mmol, 80%).:®.30 [NH2 Silica Gel 60 F254 Plate-Wako-
hexane/EtOAC/NEt(95:5:1)].1H NMR (400 MHz, CDCJ): § 8.64 (s, 1H), 8.49 (s, 1H), 7.61-7.56
(m, 2H), 7.42-7.34 (m, 3H), 2.53 (s, 3H), 0.636{d). 1*C{*H} NMR (101 MHz, CDC}): § 157.1,
152.9, 148.5, 145.8, 136.3, 134.1, 129.6, 128.07,213.3. HRMS (ESIjn/z [M + H]" Calcd. for
C13H17N2Si, 229.1156; Found, 229.1151.

/:>\ 3-(Dimethylphenylsilyl)-1-methyl-1H-pyrazole (2q) The reaction oiq (41
Me— N\ @ ~SiMe,Ph . T
N mg, 0.50 mmol) with norbornene (0.35 g, 3.8 mmaolier neat conditions in

a 4 mL vial for 24 h gav@q in 81% NMR yield. After MPLC purification (Wakog® 50NH2, n-
hexane/EtOAc/NEt= 100:0:1 to 0:100:12qg was obtained as a light brown oil (75 mg, 0.35 mmol
69%). R 0.55 [NH2 Silica Gel 60 F254 Plate-Wakehexane/EtOAc (80:20)IH NMR (400 MHz,
CDCl): 67.62—7.56 (m, 2H), 7.39 (s, 1H), 7.37-7.32 (m, 3B6 (s, 1H), 3.97 (s, 3H), 0.57 (s, 6H).
13C{*H} NMR (101 MHz, CDC}): § 151.1, 138.3, 134.0, 130.0, 129.0, 127.7, 113807,3-2.2.
HRMS (ESI)m/z [M + Na]* Calcd. for G2H1eN2SiNa, 239.0975; Found, 239.0969.

Me 3-(Dimethylphenylsilyl)-1,5-dimethyl-1H-pyrazole (2r): The reaction otr
r\?j\ _ (48 mg, 0.50 mmol) with 3,3-dimethyl-1-butene (0g33.8 mmol) under neat
Me™ "N “SiMe:Ph] . nditions in a 4 mL vial for 24 h gavze in 87% NMR yield. After MPLC

purification (Wakogel® 50NH2n-hexane/EtOAc/NEt= 100:0:1 to 75:25:1@r was obtained as a
light brown powder (94 mg, 0.41 mmol, 82%Y. R55 [NH2 Silica Gel 60 F254 Plate-Wak®
hexane/EtOAc (80:20)}H NMR (400 MHz, CDCd): § 7.63—7.57 (m, 2H), 7.38-7.32 (m, 3H), 6.12
(s, 1H), 3.83 (s, 3H), 2.25 (s, 3H), 0.55 (s, 6HE{H} NMR (101 MHz, CDCb): § 149.5, 138.4,
138.3, 134.0, 129.0, 127.7, 112.7, 36.2, 11.0, —RAIRMS (ESI)m/z [M + Na]" Calcd. for
Ci13H18N2SiNa, 253.1131; Found, 253.1127.
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Me_ 4-(Dimethylphenylsilyl)-1,2-dimethyl-1H-imidazole (2s) The reaction of
N_y\ 1s(48 mg, 0.50 mmol) with 3,3-dimethyl-1-butene (0823.8 mmol) under
Me/<\ SiMe,Ph " . . . .

N 2 neat conditions in a 4 mL vial for 24 h ga2ein 90% NMR vyield. After
MPLC purification (Wakogel® 50NH2»-hexane/EtOAc/NEt= 100:0:1 to 20:80:1 to 0:100:1)s
was obtained as a yellow powder (101 mg, 0.44 m&¥8). R 0.11 [NH2 Silica Gel 60 F254 Plate-
Wako, n-hexane/EtOAc (80:20)FH NMR (400 MHz, CDCd): § 7.64—7.57 (m, 2H), 7.38-7.30 (m,
3H), 6.81 (s, 1H), 3.51 (s, 3H), 2.40 (s, 3H), q&BH).13C{*H} NMR (101 MHz, CDCb): § 147.6,
138.7, 137.0, 134.0, 129.3, 128.9, 127.6, 32.6),12.4. HRMS (ESIm/z [M + H]* Calcd. for
C13H19N2Si, 231.1312; Found, 231.1307.

SiMe,Ph 2-(Dimethylphenylsilyl)-5-((3S,8R,9S,10R,13S,14S)-
10,13-dimethyl-3-((triisopropylsilyl)oxy)-

2,3,4,7,8,9,10,11,12,13,14,15-dodecahydid-1
cyclopentala]phenanthren-17-yl)pyridine  (2t) The
reaction oflt (0.10 g, 0.20 mmol) with compleX(8.1 mg,
5.0 mol% Rh), dimethylphenylsilane (0.14 g, 1.0 njmo
norbornene (94 mg, 1.0 mmol), MTHP (0.20 mL), and
dodecane (8.6 mg, 25 mol%) as an internal standaad4 mL vial for 24 h gavet in 66% NMR
yield. After MPLC purification (Wakogel® 50NHZ)-hexane/EtOAc/NEt= 99:1:1 to 97:3:1)2t
was obtained as a colorless viscous liquid (79 Ot mmol, 62%). R0.23 [NH2 Silica Gel 60
F254 Plate-Wakon-hexane/EtOAc (99:1)EH NMR (400 MHz, CDCY): § 8.85 (s, 1H), 7.59-7.64
(m, 2H), 7.53 (dJ) = 7.8 Hz, 1H), 7.40-7.35 (m, 4H), 6.02 (s, 1HR66(d,J = 2.8 Hz, 1H), 3.63—
3.53 (m, 1H), 2.37-2.22 (m, 3H), 2.12-1.96 (m, 3HB7-1.42 (m, 9H), 1.12-1.02 (m, 29H), 0.62
(s, 6H).2*C{*H} NMR (101 MHz, CDC}): § 164.0, 151.9, 148.3, 142.0, 137.4, 134.2, 131B39,4,
129.3, 129.22, 129.16, 127.8, 120.7, 72.4, 57.54,500.2, 43.1, 37.3, 36.7, 35.3, 32.3, 31.8, 31.5,
30.4, 20.8, 19.4, 18.1, 16.6, 12.3, -3.1. HRMS JHES8/z [M + H]" Calcd. for GiHs2NOSk,
640.4364; Found, 640.4373.
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Unsuccessful substrates.

0
Me M
L1 0L, =L e, O, o, o
Me” SN~ H N” H |N/H Me~N-\@~H <\N H (\N H (\N H
v

1b 1u 1w 1x 1y 1z

Procedure forlb, 1u, and1v: In a glove box, a 4 mL vial containing a stirringr was charged with
complex3 (8.1 mg, 5.0 mol% Rh)lb, 1u, or 1v (0.20 mmol), dimethylphenylsilane (0.14 g, 1.0
mmol), 3,3-dimethyl-1-butene (84 mg, 1.0 mmol), MAK1.0 mL), anch-dodecane (8.6 mg, 25
mol%) as an internal standard. The resulting metuas vigorously stirred for 6 h at 150 °C. The
target compounds were not detected by GC and G@hafysis of the reaction mixture.
Discussion: The rhodium and aluminum centers in a Rh—Al compiey activate chloro and
carbonyl groups cooperatively, supported by ouwiptes work, resulting in the deactivation or
decomposition of the complex. Thus, the silylatwith pyridines bearing Lewis basic Chloro or
amido groups dose not proceed.

Procedure forlw and 1x: In a glove box, a 4 mL vial containing a stirribgr was charged with
complex3 (20 mg, 5.0 mol% Rh}lw or 1x (0.50 mmol), dimethylphenylsilane (0.34 g, 2.5 mmol
3,3-dimethyl-1-butene (0.32 g, 3.8 mmol) andodecane (21 mg, 25 mol%) as an internal standard
under neat conditions. The resulting mixture wagrausly stirred for 24 h at 150 °C. The target
compounds were not detected by GC and GC-MS asabjshe reaction mixture.

Procedure forly and 1z In a glove box, a 4 mL vial containing a stirribgr was charged with
complex3 (8.1 mg, 5.0 mol% Rh}y or 1z (0.20 mmol), dimethylphenylsilane (0.14 g, 1.0 mmol
3,3-dimethyl-1-butene (0.13 g, 1.5 mmol) andodecane (8.6 mg, 25 mol%) as an internal standard
under neat conditions. The resulting mixture wagrausly stirred for 24 h at 150 °C. The target
compounds were not detected by GC and GC-MS asabjshe reaction mixture.
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Selectivity Study.

/ H / Si /
\ PhMe,Si-B(pin) (0.53 mmol) I, 4, /| \
[\l = | [\l = | + 5\] = + [\l = |
Me X KHMDS (0.53 mmol) Me 2l . Me X | Me &
H™ 'N" "H 1 4-dioxane, t, 3h N~ ~Si N Si” °N
n (Si = SiMe,Ph) 2n 2n-4Si 2n-2Si
(0.53 mmol) 16% 7% 5%

We followed the reported procedure for C2-seledilydation by Martin!?

In a glove box, a 15 mL vial containing a stirrihgr was charged withn (84 mg, 0.53 mmol),
PhMeSi—-B(pin) (0.14 g, 0.53 mmol), KHMDS (0.11 g, 0&8nol), and 1,4-dioxane (2.5 mL). The
resulting mixture was stirred for 1 min and taken of the glove box. The mixture was vigorously
stirred at room temperature for 3 h, and then @dwtith EtOAc (6.0 mL) and filtered through a celit
plug. The filtrate was concentrated in vacuo. TiMR\yields of2n, 3-(1-methyl-H-pyrrol-2-yl)-4-
(dimethylphenylsilyl)pyridine  Zn-4Sj), and 2-dimethylphenylsilyl-3-(1-methyHtpyrrol-2-
yl)pyridine 2n-2S) were determined byd NMR spectroscopy of the crude product using ngksie
as an internal standard. To ident#p-4Si and2n-2Sj the crude product was purified by MPLC
(Wakogel® 50NH2,n-hexane/EtOAc/NEt= 98:2:1 to 85:15:1 to 80:20:1) to isold?a-2Si and
afford a mixture on-4Siand impurities. Then, the mixture was again peditoy MPLC (Wakogel®
50NH2,n-hexane/EtOAc/NEt= 100:0:1 to 80:20:1) to isolaBn-4Si Obtained2n-4Siand2n-2Si
were determined b{H and*3C NMR spectroscopy and HRMS analysis.

I SiMe,Ph 3-(1-Methyl-1H-pyrrol-2-yl).-4-(dimethylphe_nylsilyl)pyridine (_2.n-4 Si): The

N _ target compound was obtained as a yellowish o0.&3 [NH2 Silica Gel 6044

Me L | Plate-Wako n-hexane/EtOAc (80:20)IH NMR (400 MHz, CDCY): § 8.54 (d,
N J=4.6 Hz, 1H), 8.43 (s, 1H), 7.44 @z 4.6 Hz, 1H), 7.38-7.27 (m, 5H), 6.58—

6.54 (m, 1H), 6.14—6.09 (m, 1H), 5.93-5.89 (m, 1)1 (s, 3H), 0.32 (s, 6HYC{'H} NMR (101
MHz, CDCB): 6 151.1, 150.3, 147.8, 137.1, 135.3, 133.9, 13®9,3] 129.2, 127.7, 121.9, 111.4,

107.3, 33.8, —2.5. HRMS (ES#)/z [M + H]* Calcd. for GsH21N2Si, 293.1469; Found, 293.1474.

2-(Dimethylphenylsilyl)-3-(1-methyl-1H-pyrrol-2-yl)pyridine  (2n-2Si): The
= target compound was obtained as a white powddr.5R [NH2 Silica Gel 60 fs54

| Plate-Wako n-hexane/EtOAc (80:20)fH NMR (400 MHz, CDCJ): § 8.82 (d,J

= 4.6 Hz, 1H), 7.44 (dJ = 7.8 Hz, 1H), 7.35-7.21 (m, 6H), 6.55-6.50 (m),1H
6.13-6.07 (m, 1H), 5.89-5.83 (m, 1H), 2.97 (s, 336 (s, 6H)*C{*H} NMR (101 MHz, CDC}):
0167.3,149.0, 138.3, 137.3, 136.4, 133.9, 13@8,7, 127.4, 122.0,121.9, 111.0, 107.2, 33.8,.—2.3
HRMS (ESI)m/z [M + H]* Calcd. for GsH21N2Si, 293.1469; Found, 293.1475.

/)
N

Me x
PhMe,Si N

12°Y. Gu, Y. Shen, C. Zarate, R. Martih,Am. Chem. So2019 141, 127-132.
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'H NMR (400 MHz, CD(W)
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Figure S3.'H NMR spectra of the crude produ2h, 2n-4Si 2n-2Sj andln.
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Transformations of 2-Silylpyridines for Scheme 2.

Hiyama coupling of 2-dimethylphenylsilylpyridine.
CuBr; (10 mol%)

| Ph-Davephos (10 mol%) | A
X CsF (0.50 mmol) _
N”  "SiMe,Ph OMe DMI, 150 °C, 24 h
OMe
2a
(0.20 mmol) (0.42 mmol) 4, 55%

We followed the reported procedure for a coppegalyated Hiyama coupling.

A 4 mL vial containing a stirring bar charged wabpper(ll) bromide (4.5 mg, 20mol) and Ph-
Davephos (7.6 mg, 30mol), was brought into a glove box. To the vial added 4-iodoanisole (98
mg, 0.42 mmol),2a (43 mg, 0.20 mmol), CsF (76 mg, 0.50 mmol) and-dirBethyl-2-
imidazolidinone (DMI; 50 uL). The resulting mixtureas taken out of the glove box and stirred at
150 °C for 24 h. The reaction mixture was cooletbtum temperature, filtered through a silica pad
with dichloromethane (6.0 mL), and concentratedraguo. The residue was purified by MPLC
(Kanto Chemical silica gel 6@r-hexane/EtOAc = 99:1 to 85:15 to 60:40) to affdr(20 mg, 0.11
mmol, 55%) as an off-white powder ®29 h-hexane/EtOAc (90:10){H NMR (400 MHz, CDCY):

5 8.65 (dJ=4.1Hz, 1H), 7.95 (d] = 7.8 Hz, 2H), 7.74-7.64 (m, 2H), 7.17Jt 6.0 Hz, 1H), 7.00
(d, J = 7.8 Hz, 2H), 3.86 (s, 3H}*C{'H} NMR (101 MHz, CDC}): § 160.4, 157.1, 149.5, 136.6,
132.0,128.1,121.4,119.8, 114.1, 55.3. All trsemances dH and'*C NMR spectra were consistent
with the reported valués.

Esterification of 2-dimethylphenylsilylpyridine.

| j . /H;Br . co, TBAT (0.10 mmol) | t .
N~ “SiMe,Ph THF, 70 °C, 44 h N \9{
O
2a
(0.10 mmol) (0.10 mmol) (1 atm) 5 71%

We followed the reported procedure for an estatfan of 2-(dimethyphenylsilyl)pyridirie.

A 20 mL Schlenk with a J. Young valve and a stgrivar was charged wia (21 mg, 0.10 mmol),
n-octylboromide (19 mg, 0.10 mmol), tetrabutylammanidifluorotriphenylsilicate (TBAT; 54 mg,
0.10 mmol), and THF (0.60 mL). The mixture was dsga by a freeze-pump-thaw cycle (three
times) and exposed to a €&tmosphere (1 atm). The resulting mixture wasestiat 70 °C for 44 h.
The reaction mixture was quenched with water antlaeted with EXO (8.0 mL x 3) and the
combined organic layers were dried over MgSfitered, and concentrated in vacuo. The residue

13 T, Komiyama, Y. Minami, T. Hiyamaingew. Chem., Int. E@016 55, 15787—-15791.

14 G. Adjabeng, T. Brenstrum, J. Wilson, C. FrampfarRobertson, J. Hillhouse, J. McNulty, A. Capae@rg.
Lett.2003 5, 953-955.

15 X. Frogneux, N. Von Wolff, P. Thuéry, G. Lefévile,CantatChem. Eur. J2016 22, 2930-2934.
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was purified by MPLC (Kanto Chemical silica gel ®hexane/EtOAc = 90:10 to 60:40) to affdd
(17 mg, 71 umol, 71%) as a slight yellowish oil.0R68 h-hexane/EtOAc (50:50)fH NMR (400
MHz, CDCk): 6 8.76 (d,J = 4.6 Hz, 1H), 8.12 (dl = 7.8 Hz, 1H), 7.84 ({1 = 7.8 Hz, 1H), 7.47 (1]

= 6.2 Hz, 1H), 4.41 () = 6.9 Hz, 2H), 1.83 (g1 = 7.2 Hz, 2H), 1.48-1.20 (m, 10H), 0.87Jt 6.2
Hz, 3H).C{!H} NMR (101 MHz, CDCh): § 165.3, 149.9, 148.3, 136.9, 126.8, 125.1, 66.18,31
29.2,29.1, 28.7, 25.9, 22.6, 14.1. All the res@erarof'H and*C NMR spectra were consistent with
the reported valués.

lodation of 2-dimethylphenylsilylpyridine.

Ph Ph
XX I, (0.40 mmol) AN
| - |
N~ “SiMe,Ph  HMPA, 70 °C, 16 h N |
2|
(0.10 mmol) 6, 82%

We followed the reported procedure for an iodatidr2-silylisoquinoline-’

A 4 mL vial containing a stirring bar was chargedw2l (21 mg, 0.10 mmol), iodine (0.10 g, 0.40
mmol), and HMPA (0.10 mL) and the resulting mixtwas stirred at 70 °C for 16 h. To the reaction
mixture was added a 1:1 mixture of MH aq./brine (=1/1, 20 mL), and b&Os ag. (20 mL). The
mixture was extracted with EtOAc (15 mL x 3) ané tombined organic layers were dried over
MgSQ;, filtered, and concentrated in vacuo. The residas purified by MPLC (Kanto Chemical
silica gel 60n-hexane/EtOAc = 99:1 to 55:45) to aff@@@d23 mg, 82 umol, 82%) as a white powder.
Rt 0.43 p-hexane/EtOAc (90:10)[H NMR (400 MHz, CDCY): § 8.39 (d,J = 5.0 Hz, 1H), 7.95 (s,
1H), 7.59 (dJ = 7.8 Hz, 2H), 7.52-7.44 (m, 4HFC{*H} NMR (101 MHz, CDC}): § 150.8, 150.3,
136.5, 132.7, 129.6, 129.2, 127.0, 121.2, 118.8MBRESI)m/z [M + H]* Calcd. for GiH9IN,
281.9774; Found, 281.9780.

16 M. Hosseini-Sarvari, E. Sodag@omptes Rendus Chi2013 16, 229-238.
17 T, lkawa, H. Urata, Y. Fukumoto, Y. Sumii, T. Nighma, S. AkaiChem. - A Eur. 2014 20, 16228-16232.
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Mechanistic Study.

C2-selective silylation of 1a in the presence of 1b

Me Cl
\ 2
N—A‘d Rh
N—_ PPh,
X . % Rh N
| + H-SiMe,Ph 3(5.0mol%Rh) _ )
—
N~ "H 2-picoline (1b; 0.20 mmol) N" SiMe,Ph
3,3-dimethyl-1-butene (1.0 mmol)
1a MTHP, 150 °C, 6 h 2a
(0.20 mmol) (1.0 mmol) 97% NMR vyield

In a glove box, a 4 mL vial containing a stirringrlwas charged with compl@&(8.1 mg, 1Qumol),

la (16 mg, 0.20 mmol)1b (19 mg, 0.20 mmol), dimethylphenylsilane (0.141d) mmol), 3,3-
dimethyl-1-butene (84 mg, 1.0 mmol), MTHP (1.0 mahdn-dodecane (8.6 mg, 25 mol%) as an
internal standard. The resulting mixture was dirffer 6 h at 150 °C. The generation 2 was
confirmed by GC analysis of the reaction mixturdneTreaction mixture was cooled to room
temperature and filtered through a celite plug vid@t®Ac. All the volatiles were removed in vacuo
and the NMR vyield oRa was determined b¥H NMR spectroscopy using mesitylene as an internal
standard.

Identification of byproducts.

cl
M
S| >;(2 /

Al N o
N A\d R\h Me\ n=] SiMezPh
/ R
N—_ PPh, | o N—A\IfRI{ 4 undetermined
—
N N_"Teph, complexes
3 (20 pymol) 1a (20 pmol)
11
+ CeDs
H-SiMe,Ph  + Kb 150 °C, 3 min + Cl-SiMe,Ph + Lb
(60 pmol) (40 pmol) detected by 'H or 3'P NMR

In a glove box, a 4 mL vial containing a stirringrtwas charged with compl@&(16 mg, 20umol),
la (1.6 mg, 2Qumol), dimethylphenylsilane (8.2 mg, &®nol), norbornene (3.8 mg, 40nol), and
CsDs (0.60 mL). The resulting mixture was stirred foms at 150 °C and then analyzed'byand
3P NMR spectroscopy (Figure S4 and S5). After rerhofaall the volatiles, the residue was
extracted with hexane (0.50 mL x 3) and dried umdeuced pressure and analyzed agaidtby
NMR spectroscopy (Figure S6).
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After the reaction, norbornane, CI-Sipfd, and compledl were detected bjH and®P NMR
spectroscopies (Figure S4 to S6), suggesting thiaiplex 3 is reduced by norbornene and H-
SiMez2Ph to afford complex, which rapidly reacts witha, H-SiMePh, and norbornene to afford
complex11. Although we tried to identify other detected conxgle by the reaction of compléx
with the reaction reagents, we cannot find the sasenances oftP NMR spectroscopy.

"H NMR (400 MHz, C¢Ds) &

resulting mixture ‘! CeDs Q | ' \ ‘
after the reaction | || / | ‘

|
| I ‘ |
| A | |
| | | {\ ! |
(i ‘\ 1.\% h‘ | | l l 1’ Q\ | ’I ‘l
\ 1l L |

AW W | I \ I |
I\ (e | U AW WY,V S B | WA YV LU Vi |

6LJ6 ‘
Lb 0 | |

' |
(|
j| J 9 | ST

T T T T T T T T T T
9.0 8.0 7.0 6.0 5.0 40 30 20 1.0 0
X : parts per Million : Proton

Figure S4.Top:H NMR spectra of the resulting mixture after thaatson. Bottom!H NMR
spectra of norbornane.
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3P NMR (162 MHz, C¢Ds)

\ vl ; |
Pty Y w IM* W ’» "* alih \u‘ O A i

|
o [

resulting mixture
after the reaction
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Figure S5.Top:3'P NMR spectrum of the resulting mixture after taation. Bottom?®'P NMR
spectrum of complekl.

'"H NMR (400 MHz, CeDs
|
resulting mixture e :
after extraction
i &g
I S—— —
CISiMe;Ph L X k
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A\\ |
ReeRs 3
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Figure S6.Top:*H NMR spectrum of the resulting mixture after egtian. Bottom:*H NMR
spectrum of CISiMgPh.
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Deuterium-labeling experiment.

Me\ C\I
N—AI—RH ° >95%D
| ppi ¢
D N—_ PPh, >95%D D >95%D
! 2
DD 3 (5.0 mol% Rh) D P
| P + H-SiMe,Ph | P
D N D 3,3-dimethyl-1-butene (1.0 mmol) D N SiMe,Ph
MTHP, 150 °C, 6 h 17%D <
1a-d5 (>95%D)
(0.20 mmol) (1.0 mmol) 2a-ds, 73%

In a glove box, a 4 mL vial containing a stirringrtwas charged with compl&48.1 mg, 5.0 mol%
Rh), pyridineds (1a-ds; 17 mg, 0.20 mmol), dimethylphenylsilane (0.14 @ mmol), 3,3-dimethyl-
1-butene (84 mg, 1.0 mmol), MTHP (1.0 mL), amdodecane (8.6 mg, 25 mol%) as an internal
standard. The resulting mixture was stirred for &t 150 °C. The reaction mixture was cooled to
room temperature, filtered through a celite pluthviitOAc, and concentrated in vacuo. The residue
was purified by MPLC (Wakogel® 50NHB;hexane/EtOAc/NEt= 99:1:1 to 95:5:1) to afforda-

ds as a slight yellowish oil (32 mg, 0.15 mmol, 73%).

Deuteriums oRa-ds at the C3-, C4-, and C5-positions remained, WHile exchange took place at
the C6-position and decreased the deuterium @tld% based on Figure S7. These results suggest
a Rh—Al complex activates the C(2)—H bond of pyrédexclusively and the oxidative addition step
and alkene insertion step are reversible, congistigh the mechanistic study in our previous wérk.

D Rt 0.14 [NH2 Silica Gel 60 F254 Plate-Wak®hexane/EtOAc (99:1)*H
DﬁD NMR (400 MHz, CDC¥): 6 8.81 (s, 0.83H), 7.63-7.57 (m, 2H), 7.41-7.33 (m,
| 3H), 0.62 (s, 6H}*C{*H} NMR (101 MHz, CDC#): § 166.5, 150.2, 137.2,
134.2, 133.5 (tJo—c = 25 Hz), 129.2 (tJo_c = 25 Hz), 129.2, 127.8, 122.4 (t,
Jo_c =25 Hz),-3.2. HRMS (ESt)/z [M + H]* Calcd. for GsH12D3NSi, 217.1235; Found, 217.1234.

=
D° N° 'SiMe,Ph
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'H NMR (400 MHz, CDCl;)
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Figure S7.Top:'H NMR spectra oPa-ds. Bottom:'H NMR spectra oRa.

C2-Selective silylation of pyridine catalyzed by aoplex 11.

/
Me\ @ \\\SiMezPh

/ D
N—AI—Rh
hY
N—_-PPh,
XN 11 (5.0 mol%) X X
| P + H-SiMe,Ph | _ + )
N~ H 3,3-dimethyl-1-butene (1.0 mmol) N~ "SiMe,Ph N
MTHP, 150 °C, 6 h
la 2a 2a'
(0.20 mmol) (1.0 mmol) 87% yield 12% vyield

In a glove box, a 4 mL vial containing a stirringrtwas charged with complé4 (10 mg, 1Qumol),
la(16 mg, 0.20 mmol), dimethylphenylsilane (0.14 § hmol), 3,3-dimethyl-1-butene (84 mg, 1.0
mmol), MTHP (1.0 mL), anah-dodecane (8.6 mg, 25 mol%) as an internal standdmel resulting
mixture was stirred for 6 h at 150 °C. The genematf 2a was confirmed by GC analysis of the
reaction mixture. The reaction mixture was cooledoom temperature and filtered through a celite
plug with EtOAc. All the volatiles were removedvacuo and the NMR yield ¢&fa and2a’ were
determined byH NMR spectroscopy using 1,3,5-trimethoxybenzenaraisiternal standard.
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Reductive elimination from complex 11.

/
Me N} SiMe;Ph

\ / 3 AN
N—AI—Rh |
\ \Pph MTHP N” “SiMe,Ph
N 2
— 150 °C. 6 h
11 2a
(25 pmol) 47% yield

In a glove box, a 4 mL vial containing a stirringrtwas charged with compléd (24 mg, 25umol),
MTHP (1.0 mL), anch-dodecane (8.6 mg, 50nol) as an internal standard. The resulting mixture
was stirred for 6 h at 150 °C. The generatioafvas confirmed by GC analysis of the reaction
mixture. The reaction mixture was cooled to roomgerature, filtered through a celite plug with
EtOAc, and concentrated in vacuo. The NMR yiel@afvas determined byH NMR spectroscopy
using mesitylene as an internal standard.

Reaction of complex 11 with 1a.

X
/ A\ | —
Me N= SiMe,Ph N
s 1a (15 ymol
\N—Al/th (15 mol) - | N + proposed

\ \ p reaction intermediates
N—__PPh, CgDe, 120 °C, 15 min N~ 'SiMe,Ph
11 2a, detected not detected

(15 ymol) by 3'P NMR

In a glove box, a 4 mL vial containing a stirringrtwvas charged with compléd (14 mg, 15umol),
la(1.2 mg, 15umol), and GDs (0.60 mL). The resulting mixture was transferred tJ. Young NMR
tube, heated for 15 min at 120 °C, and then andlyme'H and3P NMR spectroscopies. The
generation oRawas detected, but proposed reaction intermednates not. This is probably because
the intermediates except for complekcould be unstable to observe, supported by thetat the
reaction of compleX(nbd) with 1a and H-SiMePh only afforded complek1,as shown in Scheme
3.
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NMR time-course study of the silylation catalyzed  complex 11.

4
g Q SiMe,Ph

/ R

N—AI—Rh

A
N—_PPh,

A _ (S/ 11 (10 mol%) AN
| + H—SiMe,Ph |
— —

N~ TH norbornene (0.50 mmol) N~ "SiMe,Ph
CgDg, 150 °C, 60 min
la 2a

(0.20 mmol) (0.50 mmol)

In a glove box, a 4 mL vial containing a stirringrlwas charged withl (10 mg, 10 mol%)la (7.9
mg, 0.10 mmol), dimethylphenylsilane (68 mg, 0.5@al), norbornene (47 mg, 0.50 mmolkDbs
(0.60 mL), andh-dodecane (8.6 mg, 50 mol%) as an internal standdre resulting mixture was
stirred at 150 °C, and analyzed at 0, 10, 30, &aié by GC andH and3P NMR spectroscopy.

While the reaction was proceeding, complekX was always observed though it was being
decomposed gradually (Figure S8 and S9). Thes#gsesyport that complekl would be a resting
state of the reaction.

'H NMR (400 MHz, C¢Ds)
During the time-course study, 1a

CDs decreased and 2a increased.
X
]
N 1
1a X

|

| |
/ N/zfiMezPh l| i

\
0 min ji I I\/\_J . _,_,‘;L v \ i / }J

: ” | ) i | i
lomln A JL )’\J"\J! ,WL\_,_} )L u\_._A_M"‘lu_A_J “

: Lm UJ{ u

I

30min /Jj‘U "\JLJ‘_*J(‘ J Y W /il‘d i" ML IJ _
| J } | it |l 1 |
60 mi "-i" iy -' 'li ” | '\H’U“w Ty
mmn ) K UW VLA L Ji\ I/ W' U _
00 80 70 60 50 40 30 20 10 0

7160 —

X : parts per Million : Proton

Figure S8.'H NMR spectra during the silylation catalyzed byngex 11.
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a) *'PNMR (162 MHz, CsD /
(@) ( Ds) Me N} SiMeoPh
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(b) *'P NMR (162 MHz, C¢Ds)
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Figure S9.(a) 3P NMR spectra during the silylation catalyzed bgnptex11. (b) EnlargedP NMR
spectra of (a).
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NMR time-course study of the silylation catalyzed ¥ complex 3.

\ 2
N—A\\I—Rh
N\/Pphz
AN 3 (10 mol% Rh) AN
| + H-SiMe,Ph -
—
N/ H norbornene (0.50 mmol) N~ “SiMe,Ph
CeDs, 150 °C, 60 min
la (0.120 mmol) (0.50 mmol) 2a

In a glove box, a 4 mL vial containing a stirringrlwas charged with compl&x(8.1 mg, 10 mol%
Rh), 1a (7.9 mg, 0.10 mmol), dimethylphenylsilane (68 g0 mmol), norbornene (47 mg, 0.50
mmol), GDs (0.70 mL), anch-dodecane (8.6 mg, 50 mol%) as an internal standdre resulting
mixture was stirred at 150 °C, and analyzed atrg Bimin, 15 min, and 60 min Bi and3P NMR
spectroscopy and GC.

While the reaction was proceeding, compléxand two new complexes at 16.0 ppm (dah,p= 98
Hz,Jr-p= 20 Hz) and 60.8 ppm (ddkn-p= 174 Hz Jp-p= 22 Hz), respectively, were mainly detected
(Figure S10 and S11). Although we tried to synttesind identify these complexes by the reaction
of complex3 with the reaction reagents, we cannot find theesegsonances. Considering that these
complexes were not detected on the silylation gatal byl1 (Figure S9), they may be formed from
the reduction o8 to the formation ofL1.

'H NMR (400 MHz, CsDs)
During the time-course sfudy, 1a

decreased and 24 increase(l.

CeDs

B (DR |

N N~ SiMe,Ph ‘
1a | 2a } |
0 min “‘ / | f ' Q
| I A e
5 min " |, ' I
15 min ‘k\
60 min O S, \wLA_J‘L _’_/,‘.‘

T T T T T T T T T T
920 8.0 70 6.0 50 40 30 20 1.0 0
X : parts per Million : Proton

Figure S10.'H NMR spectra during the silylation catalyzed byngex 3.
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3P NMR (162 MHz, C¢Ds)
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Figure S11.(a)3!P NMR spectra during the silylation catalyzed bgnptex3. (b) Enlarged*P NMR

spectra of (a).
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X-ray Diffraction Study and X-Ray Crystallographic Analysis.

The crystal of8(nbd)-DMAP and11 were mounted on the CryoLoop (Hampton Researcip.LCor
with a layer of light mineral oil and placed in @rogen stream at 143(1) K. The X-ray structural
determination was performed on a Rigaku Saturn7Z203D diffractometer using graphite-
monochromated Mo & radiation { = 0.71070 A) at 143 K, and processed using Cr@&talk
(Rigaku)® All calculations were performed using OLEX2 (Rigak® The structure was solved by
direct methods using SHELXY and refined by full-matrix least-square refinemen F2 with
SHELXL.?! The non-hydrogen atoms were refined anisotropieattept for the disordered atoms.
All hydrogen atoms were located at the calculateitipns. Solvent mask was applied to remove the
disordered cocrystallized solvent. The function imired was Ew(Fo*- F?)?] (w = 1 / [c%(Fo?) +
(aPy + bP]), where P = (Ma¥o?,0) + Fc?) / 3 withc?(Fo?) from counting statistics. The functi®i
andwR2 were E||Fo| - Fd||) /Z|Fo| and Ew(Fo? - F¢?)? / Z(wFo%)] Y2, respectively. CCDC 2024383 and
2056314 (Depositions Number) contains the suppléangerystallographic data. These data can be
obtained from The Cambridge Crystallographic Datate®.

18 (a) Rigaku Corporatiori,999 and CrystalClear Software User’s Guide, MolecGucture Corporation,
200Q (b) Pflugrath, J. W. Acta Cryst. 1999 D55, 1718.

19 Dolomanov, O. V.; Bourhis, L. J.; Gildea, R. I.; Howard, J. A. K.; Puschmann, H. J. Appl. Crystallogr2009
42, 339.

20 Sheldrick, G. MActa Crystallogr. Sect. A Found. A@215 71, 3.

21 Sheldrick, G. MActa Crystallogr. Sect. C Struct. Che2015 71, 3.
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Table S2.Crystal structure and crystallographic dat&8@fbd)-DMAP and11

8(nbd)-DMAP 1
Crystal structure o014 (atomic displacement parameters set at 30% probability; all hydrogen atoms
are omitted for clarity). Selected bond lengths §p angles [°]8(nbd)-DMAP. Rh-Al, 2.488(4);
Rh-P1, 2.247(4); Rh—P2, 2.255(5); Rh—C1, 2.463(5); Rh—C2, 2.440(4); Rh—C3, 2.188(fi Rh—C4,
2.185(5); AI-N1, 1.894(4); AI-N2, 2.427(4); AI-N3, 1.887(4); Al-N4, 1.993(5); C1-C2, 1.527(6);
C3-C4, 1.424(5); P1-Rh-P2, 118.22(8); Rh—Al-N4, 99.63(11); Rh—AI-N2, 179.50(8); N1-AlI-N3,
116.96(17); N1-Al-N4, 118.35(13); N3—-AIl-N4, 109.45(19) 11. Rh-Al, 2.4717(12); Rh-P1,
2.3092(10); Rh—-P2, 2.2523(9); Rh-Si, 2.4095(11); Rh—C, 2.034(4); AI-N1, 1.875(3); Al-N2,
2.183(3); AI-N3, 1.872(3); Al-N4, 1.975(3); P1-Rh-P2, 101.97(3); P2-Rh-Si, 91.51(3); Si—-Rh-C,
79.78(10); C-Rh-P1, 88.94(10); Rh—Al-N2, 174.64{0); N1-AI-N3, 114.18(14); N3—Al-N4,
133.54(14); N1-Al-N4, 112.07(13).
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compound 8(nbd)-DMAP 11

empirical formula Cs3Hs3AINsP2Rh Cs2Hs0AIN 4P2RNSi
formula weight 951.83 950.88

crystal system triclinic orthorhombic
space group P -1 (#2) P b c a(#61)

a, A 10.528(18) 29.694(5)

b, A 11.89(3) 10.5922(16)

c, A 20.18(3) 32.967(5)

a, deg. 90.03(5) 90

B, deg. 97.48(5) 90

y, deg. 105.32(5) 90

v, A3 2414(8) 10369(3)

VA 2 8

Dcalcd, g/cr 1.309 1.218

u [Mo-Ka], mmt 0.479 0.467

T.K 143 143

crystal size, mm 0.12 x 0.12 x 0.090 0.111 x 0.070 x 0.050
0 range for data collection (deg.) 3.03t0 27.5 3.00 to 27.50
no. of reflections measured 19679 72398

unique data 10587 11716

data / restraints / parameters 10587 / 0/ 562 11716 /0/553
R1 (I > 2.00(1)) 0.0464 0.0611

wWR2 (I > 2.05(1)) 0.0915 0.1147

R1 (all data) 0.0562 0.0797

wR2 (all data) 0.0969 0.1239

GOF onF? 1.073 1.094

a)R1 = E|[Fo| - Fel))/E[Fol) b)wRe = [{Ew(Fo*FcA)3H zw(Fo)} 2
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NMR Spectra.
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'H NMR (400 MHz, CDCls)
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'H NMR (400 MHz, €DCls)
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'H NMR (400[MHz, (DC) T T
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'H NMR (400 MHz, CPClg
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"H NMR (400 MHz, CDCls)
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IH NMR (400 MHz, cef:?eﬁ ‘“TH'
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3P NMR (162 MHz, CsDe) 7
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13C NMR (101 MHz, CeDe) CeDs
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'"H NMR (400 MHz, CDCl3)

Me N
AN
T
N~ ~SiMe,Ph
2p

5.57

X : parts per Million : Carbon13

,ﬂ /i
J . JL_/\,L )l J . | E—————
T T T T T T T T T T
9.0 8.0 70 6.0 5.0 40 30 20 1.0 0
|| AN | |
o o e e e pe] b
X : parts per Million : Proton
13C NMR (101 MHz, CDCls)
Me. N
| N
N~ “SiMe,Ph
CDCl3
2p
......... T T T T T T T T T T T T T
1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 80 700 600 500 400 300 200 100 0 -100
LLLL LY AN L L
S ¥ 25 g8 HEE g 3
S0 EY 5 ER& = “

S65




"H NMR (400 MHz, CDCls)
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