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Catalytic reactivity of complex 3. We found that compound 3 catalyzes a variety of
hydrosilylation processes details of which are given in (Tables SI1 - 4). Thus, the 1:1
reaction of benzaldehyde with PhSiHj3 in the presence of 0.5 mol. % of complex 3 gives
100 % conversion after 16 hours, affording a mixture of mono- and bis(substituted) silyl
ethers PhH,Si(OBn) and PhHSi(OBn); in 43 % and 57 % yield, respectively (Table SI1,
entry 1)." ? Changing the ratio of PhC(O)H and PhSiH; to 2:1 leads (at 1.3 mol. %
catalyst load) to increased reaction time, achieving 100 % conversion of the
benzaldehyde after one week at room temperature, but almost exclusive formation of
PhHSi(OBn), (95 % by integration of the 'H NMR spectrum) is observed (Table SI1,
entry 2).

The catalytic hydrosilylation of benzaldehyde proved highly sensitive to the Lewis
acidity and steric hindrance of the silane. Thus, treatment of PhC(O)H with PhMeSiH, in
the presence of 1.6 mol. % of 3 gives after 6 days at room temperature only 28 %
conversion of benzaldehyde to form exclusively PhMeHSi(OBn)2 (Table SI1, entry 3). At
the same time, the reaction with more Lewis acidic (EtO)3SiH3 (1.0 % load of 3) results
in even lower conversion of PhC(O)H: 10 % after 4 days at room temperature (entry 4).
At 50 °C, the reaction of PhC(O)H with (EtO);SiH goes to completion after 12 days,
giving only 10 % of (EtO)3Si(OB1’l)3a. The other 90 % were found to be (EtO),Si(OBn),
(32 %), (EtO)Si(OBn); (47 %), and Si(OBn)4 (11 %), produced by catalytic redistribution
of the benzoxy(triethoxy)silane (Table SI1, entry 5).4

The catalytic hydrosilylation of ketones (acetophenone and acetone) by PhSiH3 at room

temperature is very sluggish (Table SI1, entries 6 and 7). An increase of the reaction time
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and/or temperature leads to competing silane redistribution and to partial carbonyl

reduction to alkane.’

Table SI1. Catalytic hydrosilylation of ketones and aldehydes mediated by complex 3.

Entry  Substrate” Silane Cat., T,°C/time Products’ Substr. Yield”
mol. conv.”
%
1 PhC(O)H PhSiH; 0.5 RT/16h PhH,Si(OBn) 100 % 43 %
PhHSi(OBn), 57 %
24 1.3 RT /7 days PhH,Si(OBn) 100 % 5%
PhHSi(OBn), 95 %
3 PhMeSiH, 1.6 RT /6 days PhMeHSi(OBn) 28 % 28 %
4 (Et0);SiH 1.0  RT/4days (EtO):Si(OBn) 10 % 8 %
(EtO)Si(OBn); <2 %
5 50 °C / 12 (EtO);Si(OBn) 100 % 10 %
days
(EtO),Si1(OBn), 32 %
(EtO)Si(OBn); 47 %
Si(OBn), 11 %
6 PhC(O)Me PhSiH; 1.0 RT / 20 PhH,Si[OCH(Me)Ph] 100 % 44 %
days PhHSi[OCH(Me)Ph], 29 %
PhHSi[OCH(Me)Ph]; 21 %
PhCH,CH; 6 %
7 Me,C(0O) PhSiH; 1.0 RT /5 days PhH,Si(O'Pr) 79 % 34 %
PhHSi(OPr), 42 %

“ The substrate/silane ratio with is 1:1. * Reactions with PhSiH; give Ph,SiH, and SiH, by-products.6 ¢

Detected by "H NMR spectroscopy using tetramethylsilane as an internal standard. ¢ 2:1 ratio of PhC(O)H

and PhSiHj;, respectively.

Complex 3 turned out to be inactive in the hydrosilylation of alkenes and alkynes

(Table SI2). Thus, reactions of PhSiH; with 1-hexene, cyclohexene, and styrene result
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only in partial reduction to the corresponding alkanes.” For instance, stoichiometric

treatment of 1-hexene with PhSiH; in the presence of 5.0 mol. % of 3 leads after three

days at room temperature to only 20 % conversion of the substrate, forming hexane in 15

% yield. 5 % of the isomerized product, 2—hexene,8 was also observed by '"H NMR (Table

SI2, entry 1). Increase of the reaction time (37 days) and temperature (50 °C) affords 100

% conversion of 1-hexene and production of 71 % of hexane in a mixture with 2-hexene

(26 %) and hydrosilylation products’ (less than 3 %) (Table SI2, entry 2). Treatment of

the less sterically hindered olefin, ethylene, by PhSiHs gives, however, hydrosilylation

products (a mixture of PhEtSiH,, PhEt,SiH, and PhEt3Si) in 49 % yield after 15 hours at

50 °C (Table 2, entry 9). Similarly to other alkenes, the formation of 31 % of ethane was

also detected by 'H NMR.

Table SI2. Reactions alkenes and alkynes with hydrosilanes in the presence of complex 3

Entry  Substrate’ Silane Cat., T,°C/time Products’ Subst.  Yield”
mol. conv.”
%
1 1-hexene PhSiH; 5.0 RT/3 days 2-hexene 20 % 5%
Hexane 15 %
2 50 °C / 37 2-hexene 100 % 26 %
days
Hexane 71 %
Hydrosilylation <3%
products
3 Cyclohexene PhSiH; 5.0 RT /2 days Cyclohexane <5% <5%
4 50 °C / 39 Cyclohexane 28 % 28 %
days
5 Styrene PhSiH; 3.0 50°C/23h  PhCH,CH; 6 % 6 %
6 PhC=CH PhSiH; 2.7 RT/17h Polyphenylacetylene 100 % 100 %
7 — 3.0 RT/24h Polyphenylacetylene 25 % 25 %
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8 50°C/24h  Polyphenylacetylene 45 % 45 %

9 Ethylene PhSiH; 3.3 50°C/15h PhEtSiH, 80 % 19 %
PhEt,SiH + PhEt;Si 30 %
Ethane 31 %

“ The substrate/ silane ratio with is 1:1 * Formation of Ph,SiH, and SiH, as by-products was observed.® ¢

Detected by "H NMR spectroscopy using tetramethylsilane as an internal standard.

Neither hydrosilylation nor reduction were observed upon the room temperature
reaction of phenylacetylene with PhSiH; in the presence of 2.7 mol. % of 3. Instead,
catalytic polymerization'® takes place, leading to 100 % conversion of the
phenylacetylene and formation of polyphenylacetylene (TON = 34, TOF = 2; Table 2,
entry 6) after 17 h. Surprisingly, in the absence of silane the turnover number decreases
significantly, and only 25 % conversion of the alkyne is achieved after 24 h at room
temperature. The increase of temperature up to 50 °C does not affect significantly the
yield of the polymer (Table SI2, entries 7 and 8). These observations suggest that PhSiH;
plays an important role, presumably, in the recovery of the catalyst during
polymerization.

Catalytic alcoholysis of PhSiH; by an equivalent of ethanol or isopropanol is a fast
process and gives 100 % conversion in only 5 min. at room temperature (TON = 20, TOF
= 241; Table SI3, entries 3 and 5).“'13 The stoichiometric reaction of PhSiH; with either
EtOH or ‘PrOH in the presence of 5.0 mol. % of 3 affords a mixture of mono- and
disubstituted products PhH,Si(OR) (R = Et (33 %), Pr (18 %)) and PhHSi(OR), (R = Et
67 %), Pr (82 %)), ™" respectively. Addition of two equivalents of ethanol to
phenylsilane results in a longer reaction time (25 min), but provides more selective

formation of diethoxyphenylsilane (89 %; TON = 41, TOF = 98; Table SI3, entry 4).
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Similar high catalytic activity of 3 was also found in the aminolysis of PhSiH3 by aniline
(5.0 mol. % cat. load, TON = 20, TOF = 60; Table SI3, entry 6).

Finally, the agostic silylamide 3 was found to mediate the addition of phenylsilane to
nitriles. Only traces (< 3 %) of the hydrosilylation product EtN(SiH,Ph), were observed
in the reaction of PhSiHj3 with CH3CN even after heating the reaction mixture at 50 °C for
51 h (Table SI3, entry 1). On the other hand, a 1:1 reaction of PhCN with PhSiH3 in the
presence of 5.0 mol. % of 3 results in 20 % conversion of the nitrile into the silylated
imine PhCH=N(SiH,Ph) after 6 days at 50 °C (TON = 4, Table SI3, entry 2). Such a

15-19

selective monoaddition in the hydrosilylation of nitriles is very rare, and only few

reactions were achieved catalytically. 2021

Table SI3. Hydrosilylation of nitriles and alcoholysis and aminolysis of silanes mediated

by complex 3
Entry  Substrate” Silane Cat., T, °C/ time Products’ Substrate  Yield®
mol. % conv.”

1 CH;CN PhSiH; 5.0 50°C/51h EtN(SiH,Ph), <3% <3%

2 PhCN PhSiH; 5.0 50 °C/ 6 days PhHC=N(SiH,Ph) 20 % 20 %

3 EtOH PhSiH; 5.0 RT /5 min PhH,Si(OEt) 100 % 33 %
PhHSi(OEt), 67 %

44 RT /25 min PhH,Si(OEt) 100 % 11 %
PhHSi(OEt), 89 %

5 ‘PrOH PhSiH; 5.0 RT /5 min PhH,Si(OPr) 100 % 18 %
PhHSi(OPr), 82 %

6 PhNH, — 5.0 RT /20 min PhHN(SiH,Ph) 100 % 100 %

“ The substrate/ silane ratio with is 1:1 ® Reactions with PhSiH; give Ph,SiH, and SiH, as by-products.6 ¢
Detected by '"H NMR spectroscopy using tetramethylsilane as an internal standard. ¢ 2:1 ratio of EtOH and

PhSiH;, respectively.
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NMR scale reaction of (ArN=)2M0(1]2-C2H4)(PMe3)2 with PhSiH;

A. PhSiH; (14.5 pL, 0.118 mmol) was added to a solution of (ArN:)zMo(n2—
C,yH4)(PMes), (32.4 mg, 0.059 mmol) in 0.6 mL of C¢Dg in an NMR tube. No visual
changes were observed after the silane addition. The reaction mixture was left at room
temperature overnight. During this time the colour of the solution changed from purple to
dark-green. NMR analysis showed the formation of a difficult-to-separate mixture of 3, 4,
and unidentified polyhydride species, along with the formation of PhEtSiH,.

B. A solution of BPh; (13.9 mg, 0.057 mmol) and PhSiH; (14.2 pL, 0.115 mmol) in 0.6
mL of C¢Dg¢ was added to a solid (ArN:)zMo(n2—C2H4)(PM63)2 (36.0 mg, 0.057 mmol).
The colour of the solution turned brown. The reaction mixture was left at room
temperature for 5 min. NMR analysis showed quantitative formation of 3 and

Ph;B-PMe;.

Preparation of (ArN=)M0(SiD2Ph)(PMeg)(rﬁ-N(Ar)-SiDPh-D) (3d4). The reaction
was performed analogously to the preparation of 3 described above, using 0.72 g (1.061
mmol) of (ArN=),Mo(PMes);, 0.27 mL (2.121 mmol) of PhSiDs, and 30 mL of hexanes.
Yield: 0.41 g, 68 %. The spectral data for 3d4 are the same as for 3 except for SiH
resonances, which are not seen in the '"H NMR spectrum of 3d4 due to full substitution

with deuterium.

NMR scale reaction of complex 3 with PhSiH;. PhSiH; (4.14 pL, 0.034 mmol) was
added to a solution of 3 (24.7 mg, 0.034 mmol) in 0.6 mL of C¢Dg in an NMR tube. The
'H-'H EXSY NMR experiment established proton exchange between the silyl substituent
in 3 and free silane. After overnight at room temperature, NMR analysis showed the

formation of a mixture of PhSiH3 (30 %), Ph,SiH, (34 %), SiHs (34 %) and PhSiH,-
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SiH,Ph (2 %). At 50 °C, an analogous overnight reaction leads to full conversion of

PhSiHj; into PhoSiHs (47 %), SiHys (47 %) and PhSiH,-SiH,Ph (6 %).

NMR scale reaction of complex 3 with PhSiD;. Compound 3 (23.0 mg, 0.031 mmol)
was dissolved in 0.6 mL of toluene-dg to give a clear brown solution. The '"H NMR
spectrum of 3 acquired at -50 °C was carefully integrated. PhSiD3 (3.85 pL, 0.031 mmol)
was added to a solution, and the reaction mixture was left for 5 min. The extent of
deuterium incorporation into each position was calculated from the difference of

integration of the residual protons in the '"H NMR spectra recorded at -50 °C.

H position H, % D, % 1|\|1Ar a
A(b) 55 45 Me3P\ O/ SlIgZPh
B(a) 55 45 ArN .’/

c 54 46 N H,
d 58 42 d HPh

NMR scale reaction of complex 3 with (m-Tol)SiH3z. (m-Tol)SiH; (5.0 puL, 0.037
mmol) was added to a solution of complex 3 (27.3 mg, 0.037 mmol) in 0.6 mL of C¢Dg in
an NMR tube. The reaction mixture was left at room temperature for 10 min. All volatiles
were pumped off; the residue was dried under vacuum and then redissolved in toluene-ds.
VT NMR spectra showed the formation of a mixture (ArN=)Mo{SiH,(m-
Tol)}(PMe3)(n3 -N(Ar)-SiHPh-H) (341, 43 % by '"H NMR analysis) and 3, accompanied
by the release of PhSiHs. No exchange between the agostic silicon centre of 3 and PhSiHj3
was observed.

3ol '"H NMR (300 MHz; C¢Dg; o, ppm): 8.14 (m, 2H, o-H, m-TolSiH,), 2.25 (s, 3H, CH3,
m-TolSiH,), other signals are overlapping with those for 3. *'P{'H} NMR (121.5 MHz,

CsDs, 8, ppm): 10.5 (s, PMes). '"H NMR (600 MHz; C¢Dg; - 30 °C; 8, ppm): 8.45 (d, *Jin

S8



= 7.2 Hz, 2H, 0-H, m-TolSiH,), 7.38 (d, *Juu = 7.8 Hz, 2H, o-H, PhSiH), 6.12 (m, 1H,
(Ar)NSiHPh-H), 5.97 (bs, 1H, m-TolSiH,), 5.64 (bs, 1H, m-TolSiH,), 4.36 (m, 1H,
(Ar)NSiHPh-H), 2.30 (s, 3H, CH;, m-TolSiH;), other signals are overlapping with those

for 3. *'P{'"H} NMR (243 MHz; toluene-ds; - 20 °C; 8, ppm): 12.2 (s, PMe).

General procedure for catalytic hydrosilylation mediated by complex 3. A solution of
substrate, silane (when needed), and tetramethylsilane (5 mol. %) in 0.6 mL of C¢Dg was
added in one portion at room temperature to complex 3. The mixture was immediately
transferred to an NMR tube and the reaction was monitored by NMR spectroscopy at the
appropriate temperature. Conversion of the substrate and the yield and structure of
products were determined by NMR.

MePhHSi(OBn): '"H NMR (300 MHz; C¢Dg; 0, ppm): 0.34 (d, 3JH_H = 2.7 Hz, 3H, SiMe),
4.62 (s, 2H, CH>, OBn), 5.26 (q, *Ju.u= 2.7 Hz, 1H, HSi), 7.13 (m, 3H, m-H and p-H, Ph,
OBn), 7.23 (m, 3H, m-H and p-H, SiPh), 7.43 (m, 2H, o-H, Ph, OBn), 7.57 (m, 2H, o-H,
SiPh). ¥Si INEPT+ NMR (119.2 MHz; C¢Ds; J = 200 Hz; &, ppm): - 0.9 (d, 'Jsin =
209.9 Hz, PhMeSiH).

(Et0),Si(OBn);: 'H NMR (300 MHz; CgDg; selected resonances: d, ppm): 4.88 (s, 4H, 2
CH,, OBn). Si INEPT+ NMR (119.2 MHz, C¢Ds, J = 7 Hz, 6, ppm): - 81.6 (bm,
overlapping with other (EtO),Si1(OBn),., products).

(EtO)Si(OBn);: '"H NMR (300 MHz; C¢Dg; selected resonances: d, ppm): 4.91 (s, 6H, 3
CH,, OBn). ®Si INEPT+ NMR (119.2 MHz; C¢Ds; J = 7 Hz; 6, ppm): - 81.6 (bm,

overlapping with other (EtO),Si1(OBn),., products).
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Si(OBn)y: 'H NMR (300 MHz; C¢Dg; selected resonances: d, ppm): 4.99 (s, 8H, 4 CH,,
OBn). *Si INEPT+ NMR (119.2 MHz; C¢D¢; J = 7 Hz; 6, ppm): - 81.6 (bm, overlapping
with other (EtO),Si1(OBn)4., products).

PhSiH,[OCH(Me)Ph]: 'H NMR (300 MHz; C¢Dg; selected resonances: 6, ppm): 1.38 (d,
*Jin = 6.3 Hz, 3H, CH3), 4.80 (q, *Juu = 6.3 Hz, 1H, CH), 5.20 (s, 2H, PhSiH>). Si
NMR (59.6 MHz; C¢Ds; J, ppm): - 20.4 (t, 'Jsiu = 220.0 Hz, PhSiH,); *’Si{'H}-NMR
(59.6 MHz; C¢Dg; 6, ppm): - 20.4 (s, PhSiHy).

PhSiH[OCH(Me)Ph],: '"H NMR (300 MHz; C¢Dg; selected resonances; d, ppm): 1.42 (d,
*Juu = 6.3 Hz, 3H, CH;); 4.98 (m, *Jyuy = 6.0 Hz, 2H, CH); 5.30 (s, 1H, PhSiH). *Si
NMR (59.6 MHz; C¢Ds; J, ppm): - 32.6 (d, 'Jsin = 248.6 Hz, PhSiH); ¥Si{'H}-NMR
(59.6 MHz; C¢Dg; 0, ppm): - 32.6 (s, PhSiH).

PhSi[OCH(Me)Ph] s 'H NMR (300 MHz; CgDg; selected resonances; d, ppm): 1.36 (d,
*Jun = 6.0 Hz, 3H, CH3), 5.03 (m, *Juu = 6.0 Hz, 3H, CH). *Si NMR (59.6 MHz; C¢Dg;
o, ppm): -32.7 (s, PhSi).

PhH,Si(OE?): 'H NMR (300 MHz, C¢Dg; selected resonances; d, ppm): 5.19 (s, 2H,
HSi). ®Si INEPT+ NMR (119.2 MHz; C¢Ds; J = 200 Hz; 6, ppm): - 28.6 (t, 'Jsin =
210.0 Hz, PhH,Si).

PhSiH(OEt),: '"H NMR (300 MHz, C¢Dg; selected resonances; d, ppm): 5.22 (s, 1H, HSi).
¥Si INEPT+ NMR (119.2 MHz; C¢Dg; J = 200 Hz; J, ppm): - 30.8 (d, 'Jsi.n = 241.3 Hz,
PhHSI).

PhH-Si(O'Pr): "TH NMR (300 MHz, C¢Ds; 6, ppm): 7.61 (m, 2H, o-H, PhSi); 7.10-7.20

(m, 3H, m-H and p-H, PhS1), 5.23 (s, 2H, H,Si), 3.91 (sept, 3JH_H = 6.1 Hz, 1H, CH,
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SiO'Pr), 1.08 (d, *Juu = 6.1 Hz, 6H, 2 CH;, SiO'Pr). ’Si INEPT+ NMR (119.2 MHz;
CsDg; J = 200 Hz; 6, ppm): - 22.5 (t, 'Jsiu = 213.4 Hz, PhSiH,).

PhSiH(O'Pr);: "H NMR (300 MHz, C¢Ds; J, ppm): 7.79 (m, 2H, o-H, PhSi), 7.20-7.10
(m, 3H, m-H and p-H, PhSi), 5.28 (s, 1H, SiH), 4.20 (sept, *Ju.u = 6.1 Hz, 2H, 2 CH,
Si(O'Pr),), 1.16 (d, *Juu = 6.1 Hz, 12H, 4 CHj, Si(O'Pr),). ®Si INEPT+ NMR (119.2
MHz; C¢Ds; J = 200 Hz; 6, ppm): - 34.8 (d, Jsi.u = 239.7 Hz, PhSiH).

EtN(SiH,Ph);: 'H NMR (300 MHz, C¢Dg; selected resonances: d, ppm): 5.19 (s, 2H,
SiH,Ph), 4.00 (s, 2H, CH,Ph).

PhH,Si(N=CHPh): '"H NMR (300 MHz, C¢Dg; selected resonances: J, ppm): 8.90 (s, 1H,
CHPh), 7.70 (m, 2H, Ph), 7.63 (m, 2H, Ph), 5.42 (s, 2H, SiH,Ph).

NMR scale reaction of complex 3 with PhCN. Benzonitrile (3.8 pL, 0.037 mmol) was
added to a solution of 3 (27.2 mg, 0.037 mmol) in 0.6 mL of C¢Dg in an NMR tube. The
reaction was left at room temperature for 1 h. NMR analysis showed the formation of an
intermediate tentatively formulated as (AI‘N:)(PMCg)MO(ﬂZ-NAI':SiHPh)(T]Z—NECPh)
(11b), which was unstable and rearranged slowly into another product. All volatiles were
pumped off; the oily residue was dried under vacuum, redissolved in fresh C¢Dg and left
at room temperature overnight for complete rearrangement. NMR spectra showed the
formation of (AI‘N:)MO(PMeg)(HZ-NAI‘-SiHPh—CPh:N) (12b). Complex 12b is unstable
at room temperature in solution and completely decomposes within few days.

11b: *'P{'H} NMR (121.5 MHz; C¢De; 8, ppm): -6.4 (s, PMes).

12b: 'H NMR (300 MHz; C¢Dg; 6, ppm): 8.83 (d, 3JH_H = 6.9 Hz, 2H, o-H, CPh), 8.06
(m, 2H, o-H, SiPh), 7.75-6.96 (m, 12H, p-H and m-H of CPh, SiPh and NAr), 5.34 (s,

1H, SiH), 3.75 (m, 4H, 4CH, NAr), 1.41 (d, *Juu = 6.6 Hz, 3H, CH3, NAr), 1.25 (d, *Jun
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=7.2 Hz, 3H, CH;, NAr), 1.14 (d, *Ju.p = 8.7 Hz, 9H, PMe;), 1.05 (d, *Jyu = 7.2 Hz, 6H,
2CH;, NAr), 0.98 (d, *Jun = 6.9 Hz, 6H, 2CH;, NAr), 0.89 (m, 3H, CH;, NAr), 0.61 (d,
*Jin = 7.2 Hz, 3H, CH;, NAr). *'P{'H} NMR (121.5 MHz; C¢Dg; &, ppm): - 3.5 (s,
PMe;). ¥Si INEPT+ NMR (59.6 MHz; C¢Dg; J = 200 Hz; 8, ppm): - 44.4 (d, 'Jsiy =
225.4 Hz, SiH). “C{'H} NMR (75.5 MHz; C¢Ds; &, ppm): 16.9 (d, Jep = 22.6 Hz,
PMes), 21.5 (s, CHs, NAr), 23.2 (s, CH3, NAr), 23.6 (s, CHs, NAr), 24.1 (s, CHs, NAr),
24.7 (s, CHz, NAr), 24.9 (s, CHs, NAr), 27.8 (s, CH, NAr), 28.0 (s, CH, NAr), 28.3 (s,
CH, NAr), 29.1 (s, CH, NAr), 122.4 (s, p-C, NAr), 122.7 (s, p-C, NAr), 122.8 (s, m-C,
NA7r), 123.3 (s, m-C, NAr), 125.2 (s, m-C, NAr), 126.8 (s, m-C, NAr), 127.0 (s, m-C,
SiPh), m-C of CPh, obscured by benzene signal, 128.5 (s, p-C, SiPh), 129.0 (s, p-C,
CPh), 133.4 (s, 0-C, CPh), 133.9 (s, 0o-C, CPh), 135.5 (s, 0-C, SiPh), 136.9 (s, o-C,
SiPh), 141.5 (s, 0-C, NAr), 141.6 (s, 0-C, NAr), 143.5 (s, 0-C, NAr), 151.2, 153.6, 158.4

(all singlets, aromatic i-C), 192.4 (s, PhC=N). IR (nujol): 2118 cm’! (medium, Si-H).

NMR scale reaction of complex 3 with ‘PrCN. ‘PrCN (1.9 pL, 0.021 mmol) was added
to a solution of 3 (15.3 mg, 0.021 mmol) in 0.6 mL of C¢D¢ in an NMR tube. The
reaction mixture was left at room temperature for 5 min. NMR analysis showed the
formation of only one product, rationalized as the nitrile adduct (ArN:)Mo(PMeg)(nz—
N(Ar):SiHPh)(nz—NECiPr) (11¢). This product was unstable and slowly rearranged into
the compound (ArN:)Mo(PMe3)(nz—NAr—SiHPh—C(iPr):N) (12¢). After 80 minutes at
room temperature, the rearrangement was complete. At this point all volatiles were
pumped off, the oily residue was dried under vacuum and redissolved in fresh CgDsg.

Further NMR analysis showed the presence of only 12¢ in solution.
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11c: 'H NMR (300 MHz; C¢Ds; 8, ppm): 5.74 (d, *Jup = 3.9 Hz, 1H, SiH), 1.59 (d, *Jiu
= 6.9 Hz, 6H, 2CH;, 'PrC=N). *'P{'H} NMR (121.5 MHz; C¢Ds; &, ppm): - 4.4 (s,
PMes).

12¢: '"H NMR (300 MHz; C¢Dg; 9, ppm): 7.94 (m, 2H, o-H, SiPh), 7.09-6.89 (m, 3H, 9H,
m-H and p-H of SiPh, m-H and p-H of NAr), 5.31 (s, 1H, SiH), 3.95 (m, 1H, CH, NAr),
3.78 (sept, “Ju.u = 6.9 Hz, 1H, CH, ‘PrC=N), 3.70 (sept, *Ju.n = 6.9 Hz, 2H, 2CH, NAr),
3.63 (sept, *Juu = 7.5 Hz, 1H, CH, NAr), 1.69 (d, *Juu = 6.9 Hz, 6H, 2CH3, ‘PrC=N),
1.36 (d, *Juu = 6.6 Hz, 3H, CH;, NAr), 1.30 (d, *Juu = 6.6 Hz, 3H, CH;, NAr), 1.22 (d,
*Jin = 6.6 Hz, 3H, CH3, NAr), 1.18 (d, *Juu = 6.9 Hz, 6H, 2CH;, NAr), 1.12 (d, *Jyn =
6.9 Hz, 6H, 2CH;, NAr), 1.05 (d, *Ju.p = 8.7 Hz, 9H, PMe3), 0.60 (d, *Juu = 6.9 Hz, 3H,
CH;, NAr). *'P{'H} NMR (121.5 MHz; C¢D¢; 5, ppm): - 3.8 (s, PMe3). C{'H} NMR
(75.5 MHz; C¢Dg; o, ppm): 14.3 (d, 1Jc_p = 21.9 Hz, PMe3), 22.55 (s, CH;, iPrC:N),
22.60 (s, CHs, NAr), 23.76 (s, CH;, NAr), 23.83 (s, CHs, NAr), 24.2 (s, CHs, NAr), 26.8
(s, CH3, NAr), 28.0 (s, CH, NAr), 28.1 (s, CH, NAr), 28.2 (s, CH, NAr), 28.6 (s, CH,
‘PrC=N), 122.5 (s, p-C, NAr), 122.6 (s, p-C, NAr), 122.8 (s, m-C, NAr), 123.0 (s, m-C,
NAr), 125.3 (s, m-C, NAr), m-C of SiPh signal is overlapping with the benzene signal,
129.7 (s, p-C, SiPh), 136.9 (s, 0-C, SiPh), 141.3 (s, 0-C, NAr), 141.8 (s, 0-C, NAr), 143.7
(s, 0-C, NAr), 153.8, 155.6, 155.8 (all singlets, aromatic i-C), 195.9 (s, iPrC:N). 2si
INEPT+ NMR (59.6 MHz; C¢Dg; 200 Hz; o, ppm): - 46.6 (d, 1JSi_H = 218.3 Hz, SiH). IR

(nujol): 2103 cm™ (medium, Si-H).

NMR scale reaction of complex 12¢ with PhSiH;. PhSiH; (12.0 pL, 0.097 mmol) was
added to a solution of 12¢ (21.5 mg, 0.031 mmol) in 0.6 mL of C¢Dg in an NMR tube. No

visual changes were observed. The reaction mixture was left at room temperature for 4
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days. NMR analysis showed the selective formation of 3. Mo-free silicon containing by-

products were not identified.

NMR scale reaction of complex 3 with ‘BuCN. '‘BuCN (3.7 uL, 0.034 mmol) was added
at to a solution of 3 (24.8 mg, 0.034 mmol) in 0.6 mL of toluene-ds in an NMR tube. The
reaction mixture was left at room temperature for 5 min. NMR analysis showed the
formation of a single product (ArN:)Mo(PMeg)(n2—NAr:SiHPh)(r|2—NEC’Bu) (11d).
Complex 11d decomposes slowly in solution, affording a difficult-to-analyze mixture of
compounds. One of the components of this mixture appears to be similar to 12¢ (see
above) and was formulated as (ArN:)Mo(PMeg)(nz—NAr—SiHPh—C(’Bu):N) (12d). The
latter is also not stable and decomposes completely in solution after one day at room
temperature.

11d: 'H NMR (600 MHz; toluene-ds; o, ppm): 7.98 (d, 3JH_H = 7.2 Hz, 2H, o-H, SiPh),
6.87-7.10 (m, overlapping with residual toluene-dg signals, p-H and m-H of ArN and
SiPh), 5.66 (d, *Jup = 3.6 Hz, 1H, SiH), 3.95 (m, 2H, 2CH, NAr), 3.86 (sept, *Jun = 6.6
Hz, 1H, CH, NAr), 2.50 (sept, 3JH_H =6.6 Hz, 1H, CH, NAr), 1.45 (d, 3JH_H = 6.6 Hz, 3H,
CH;, NAr), 1.42 (d, *Juu = 6.6 Hz, 3H, CH;s, NAr), 1.39 (s, 9H, '‘BuC), 1.28 (d, *Jyu =
6.6 Hz, 6H, 2CH3, NAr), 1.17 (m, 6H, 2CH;, NAr), 1.03 (d, *Jip = 9.0 Hz, 9H, PMes),
0.26 (d, *Jun = 6.6 Hz, 3H, CH;, NAr), 0.13 (d, *Juu = 6.6 Hz, 3H, CH;, NAr). 'H{*'P}
NMR (600 MHz; toluene-dg; &, ppm): 5.66 (s, 1H, SiH), 1.03 (s, 9H, PMe3). *'P{'H}
NMR (121.5 MHz, toluene-dg, 8, ppm): -1.9 (s, PMes). “C{'H} NMR (151 MHz;
toluene-dg; - 30 °C; 9, ppm): 17.5 (d, 1Jc_p =27.2 Hz, PMe3), 23.3 (s, CH3, NAr), 23.9 (s,
CH;, NAr), 24.5 (s, CH;3, NAr), 25.4 (s, CH3, NAr), 27.5 (s, CH, NAr), 28.1 (s, CH, NAr),

29.1 (s, CH, NAr), 30.2 (s, CH3, 'BuC), 35.0 (s, Me;CC), 135.2 (s, 0-C, SiPh), 122.3 (s,
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p-C, SiPh), 122.7 (s, p-C, NAr), 123.3 (s, p-C, NAr), 123.3 (s, m-C, NAr), 123.9 (s, m-C,
NAr), 124.6 (s, m-C, NAr), 126.4 (s, m-C, NAr), 129.9 (s, m-C, SiPh), 135.9 (s, o-C,
SiPh), 140.3 (s, 0-C, NAr), 141.2 (s, 0-C, NAr), 144.6 (s, 0-C, NAr), 145.6 (s, 0-C, NAp),
148.7 (s, i-C, SiPh), 153.1 (s, i-C, NAr), 153.4 (s, i-C, NAr), 204.4 (s, ‘BuC). Si
INEPT+ NMR (119.2 MHz; toluene-dg; J = 200 Hz; - 30 °C; 6, ppm): -50.9 (d, 1JSi_H =
223.0 Hz, SiH).

12d: 'H NMR (600 MHz; toluene-dg; 8, ppm): 6.56 (s, 1H, SiH), 1.00 (d, *Ju.p = 7.2 Hz,
9H, PMe3). *'P{'H} NMR (121.5 MHz; toluene-ds; 8, ppm): 3.3 (s, PMes). ’Si INEPT+
NMR (119.2 MHz; toluene-dg; J = 200 Hz; - 30 °C; §, ppm): -20.6 (d, 1JSi_H =224.2 Hz,

SiH).

NMR scale reaction of complex 3 with acetophenone. PhC(O)Me (3.3 uL, 0.028
mmol) was added at to a solution of 3 (20.6 mg, 0.028 mmol) in 0.6 mL of C¢Dg in an
NMR tube. The reaction mixture was left at room temperature for 2 h. During this time
the reaction was monitored by NMR analysis showing 100 % conversion of the starting
material and the formation of (ArN:)zMo(nz—O:CMePh)(PMeg) (14) accompanied by the
release of 1 equiv. of PhSiHj. Other silicon containing products were not detected. 'H
NMR (300 MHz; C¢Ds; 8, ppm): 7.63 (d, *Juu = 7.2 Hz, 2H, o-H, CPh), 7.24 (t, *Jun =
7.2 Hz, 2H, m-H, CPh), 7.07-6.87 (m, 7TH, p-H of CPh and m-H and p-H of NAr), 3.97
(sept, *Juu = 6.6 Hz, 2H, CH, NAr), 3.27 (sept, *Juu = 6.6 Hz, 2H, CH, NAr), 2.60 (s,
3H, CMe), 1.25 (d, Jur = 9.9 Hz, 9H, PMe3), 1.23 (d, *Jun = 6.6 Hz, 6H, 2CH;, NAr),
1.15 (d, *Junu = 6.6 Hz, 6H, 2CH3, NAr), 0.98 (d, *Juy = 6.6 Hz, 12H, 4CH;, NAr).
J'P{'"H} NMR (121.5 MHz; C¢Dg; 8, ppm): 8.5 (s, PMes). “C{'H} NMR (75.5 MHz;

CeDg; 0, ppm): 13.3 (d, 1Jc_p = 27.9 Hz, PMe3), 23.8 (s, CH3, NAr), 24.0 (s, CH;, NAr),
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24.1 (s, CH3, NAr), 27.9 (s, CH, NAr), 28.1 (s, CH, NAr), 30.3 (s, CH3, nz—O:CMePh),
85.7 (s, 772—O:C), 122.4 (s, m-C, NAr), 122.7 (s, m-C, NAr), 124.0 (s, p-C, NAr), 124.1 (s,
p-C, NAr), 125.3 (s, 0-C, #*-O=CPh), 125.3 (s, p-C, n>-O=CPh), signal for the m-C of 0’
O=CMePh, obscured by benzene resonance, 141.3 (s, 0-C, NAr), 141.9 (s, 0-C, NAr),
151.6 (s, i-C, nz—O:CMePh), 153.8 (s, i-C, NAr), 154.0 (s, i-C, NAr). Elem. Anal. (%):
calc. for CssHs;MoN,OP (642.706) C 65.41, H 8.00, N 4.36; found: C 64.96, H 8.12, N

4.28.

Preparation of (ArN=)M0(Et)(PMe3)(1]3-NAr-SiDPh-CH=CH2) (17p). The reaction
was done analogously to the preparation of 17, using 262.4 mg (0.461 mmol) of 3d4 and
30 mL of Et;,O. The spectral data of 17p are the same as for 17 except for the SiH
resonances, which were not observed in the 'H NMR spectrum due to full substitution

with deuterium. Yield: 92.2 mg, 29 %.

NMR scale generation of (ArN=)2M0(1]2-O=CMe2)(PMe3) (13). Acetone (1.7 pL,
0.023 mmol) was added to a solution of (ArN=),Mo(PMes); (15.4 mg, 0.023 mmol) in
0.6 mL of C¢Dg in an NMR tube. The colour of the reaction mixture turned from dark-
green to brown almost immediately. The mixture was left at room temperature for 5 min.
NMR analysis showed the release of 2 equiv. of PMes; and formation of 13. All volatiles
were pumped off; the brown oily residue was dried under vacuum and redissolved in
fresh C¢Ds. NMR spectra showed the presence of only complex 13 in solution (see the
characterization above). Addition of PhSiH3; (28 pL; 0.23 mmol) to a solution of 13 in

C¢Dg resulted in exclusive formation of 3 and PhHQSi(OiPr) in 10 h at room temperature.

S16



Preparation of (ArN=)2M0(1|2-O=CMePh)(PMe3) 14)

A. Generated similarly to 13 from acetophenone (4.3 pL, 0.036 mmol) and
(ArN=),Mo(PMe3)3 (24.4 mg, 0.036 mmol) in 0.6 mL of C¢Dg in an NMR tube. NMR
spectra showed the presence of complex 14 only.

B. Acetophenone (90 pL, 0.76 mmol) was added to a solution of (ArN=),Mo(PMe3);
(515.2 mg, 0.76 mmol) in 40 mL of hexanes. The colour of the mixture changed from
dark-green to brown almost immediately. The mixture was stirred at room temperature
with N, purging for 20 min. All volatiles were pumped off to give an oily brown residue,
which was dried under vacuum. The product was recrystallized from Hex/Et,O (1/1) at -

80 °C to give a brown solid. Yield: 201 mg, 41 %. See the characterization of 14 above.

NMR scale reaction of complex 14 with PhSiH3;. A solution of 14 (21.9 mg, 0.034
mmol) in 0.5 mL of C¢Dg was added to a solution of PhSiH3; (21.0 pL, 0.17 mmol) in 0.1
mL of C¢Dg in an NMR tube. The reaction mixture was left at room temperature for 3
days. NMR analysis showed the release of 1 equiv. of PhC(O)Me and selective formation
of 3. Formation of H,, PhSiH,[OCH(Me)Ph], and ethylbenzene was also observed by

NMR spectroscopy.

Hydrosilylation of PhC(O)Me with PhSiH; mediated by complex 14. A solution of 14
in CgDg (33.3 pL, 0.002 mmol; C = 0.06 M; 1.0 mol %) was added to a mixture of
acetophenone (25.0 pL, 0.214 mmol) and PhSiH;3 (26.4 pL, 0.214 mmol) in 0.6 mL of
C¢Dg in an NMR tube. The reaction mixture was left at room temperature for 20 days.
NMR analysis showed 35 % conversion of PhC(O)Me and the formation of a mixture of

PhSiH,[OCH(Me)Ph] (76 %) and PhSi[OCH(Me)Ph]s (24 %). TON: 38.
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NMR scale generation of (ArN=)2M0(1]2-O=CHPh)(PMe3) (16). PhC(O)H (6.1 pL,
0.06 mmol) was added to a solution of (ArN=),Mo(PMes)s (40.1 mg, 0.06 mmol) in 0.6
mL of C¢Dg in an NMR tube. The colour of the reaction mixture turned from dark-green
to brown almost immediately. The reaction mixture was left at room temperature for 10
min. NMR analysis showed the formation of only one complex 16 and release of 2
equivs. of PMes. All volatiles were pumped off; the oily brown residue was dried under
vacuum and redissolved in C¢Ds. NMR spectra showed the presence of only complex 16
in solution. The same product can be also obtained by the NMR scale reaction of
(ArN:)zMo(nz—C2H4)(PM63)2 with PhC(O)H (15 min at room temperature). All attempts
to isolate complex 16 in analytically pure form by recrystallization were unsuccessful. 'H
NMR (300 MHz; C¢Dg; 9, ppm): 7.54 (d, 3JH_H = 7.5 Hz, 2H, o-H, CPh), 7.19 (t, 3JH_H =
7.8 Hz, 2H, m-H, CPh), 7.06 (m, 3H, p-H, CPh and NAr), 6.89 (m, 4H, m-H, NAr), 5.69
(s, 1H, C(O)H), 3.91 (sept, *Ju.u = 6.9 Hz, 2H, 2CH, NAr), 3.45 (sept, *Jun = 6.9 Hz, 2H,
2CH, NAr), 1.24 (m, *Jun = 6.9 Hz, 12H, 4CH;, NAr, *Jyp = 6.6 Hz, 9H, PMe3), 1.03 (d,
*Jin = 6.9 Hz, 12H, NAr). *'P{'H} NMR (121.5 MHz, C¢Ds, 8, ppm): 8.6 (s, PMes).
BC{'H} NMR (75.5 MHz; C¢Dg; 8, ppm): 13.3 (d, 'Jep = 29.4 Hz, PMes); 23.3 (s), 23.5
(s), 23.8 (s), 24.0 (s), 79.0 (s, CH, C(O)HPh), 122.3 (s, m-C, NAr), 122.5 (s, m-C, NAr),
124.0 (s, p-C, NAr), 124.3 (s, 0-C, CPh), 125.6 (s, p-C, NAr), 128.2 (s, m-C, CPh), 141.4
(s, 0-C, NAr), 141.8 (s, 0-C, NAr), 148.7 (s, i-C, CPh), 153.7 (s, i-C, NAr), 153.9 (s, i-C,
NAr), p-C of CPh is obscured by the residual signal of Cg¢Dg. IR (nujol): 1597 cm’!

(strong, O=C).

S18



NMR scale reaction of complex 16 with PhSiH;. PhSiH; (37.0 pL, 0.3 mmol) was
added to a solution of 16 (37.3 mg, 0.06 mmol) in 0.6 mL of C¢Dg in an NMR tube. The
mixture was left at room temperature for 2 days. NMR analysis showed selective
formation of 3. Production of H,, toluene, PhH,Si(OBn), and PhHSi(OBn)zl’ 2 was also

observed by NMR spectroscopy.

NMR scale reaction of 21 with PhSiH; and PMe;. PhSiH; (3.9 pl, 0.032 mmol) and
PMejs (3.3 pl, 0.032 mmol) were added to a solution of 21 (21.0 mg, 0.032 mmol) in 0.6
mL of C¢Dg in an NMR tube. No reaction was observed after 10 min. at room
temperature. The mixture was heated overnight at 50 °C showing full conversion of the
starting complex and the formation of (PhCH,CH;)SiH,Ph (confirmed by '"H-'H cosy
and "H-°C HMBC) and 20. A decomposition side-process leading to a difficult-to-

characterize mixture of hydride compounds and traces of complex 18 was also observed.

NMR scale reaction of complex 25 with PhSiD;. The reaction was done analogously to
the one with PhSiH; (see above) using 3.7 pL (0.03 mol) of PhSiD3; and ~ 0.03 mmol of
25 (generated in situ from 20.5 mg (0.03 mmol) of 17 (see above)). NMR analysis after
24 h at RT showed the formation of Ph(Et)SiHD. Scrambling of deuterium was also
observed for the agostic complex (ArN:)Mo(SinPh)(PMeg)(n3—NAr—Si(X)Ph—X) X =

H, D). ’D NMR (92.1 MHz; benzene-hg, 6, ppm): 4.65 (bs, Ph(Et)SiHD).

NMR scale reaction of complex 25 with (m-Tol)SiH;z. (m-Tol)SiH; (8.0 uL, 0.059
mmol) was added to a solution of 25 (generated in situ by the reaction of 17 (20.1 mg,
0.029 mmol) with PhSiH; (3.6 pL, 0.029 mmol) and BPh; (7.1 mg, 0.029 mmol),
followed by the addition of 3.0 puL (0.029 mmol) of PMes) in 0.6 mL of C¢Dg in an NMR

tube. After 10 min at RT, NMR analysis revealed incorporation of the m-Tol group in the
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Mo-bound silyl position of complex 24. The reaction mixture was left at room
temperature for 2 weeks. NMR analysis showed the presence of PhSiH; and scrambling
of the m-Tol group (confirmed by 'H-"*C HMBC) between the two silicon positions of

the agostic complex (ArN:)Mo(SinR)(PMeg)(n3 -NAr-Si(H)R-H) (R = Ph, m-Tol).

0.12 - yz2ss5.1=0.0829x+0.0019 y305.1 = 0.197x + 0.0007
R’ =0.9943 R® =0.9991
0.1 4 y295.1 =0.1175x + 0.0028 y31s5.1 =0.329x+ 0.0012
R’ =0.9937 . R = 0.9878 ¢ 2951K
0.08 + = 285.1K
= * A 305.1K
% 0.06 ° e 315.1K
2 ) — Linear (295.1 K)
0.04 —— Linear (285.1 K)
—— Linear (305.1 K)
0.02 7 — Linear (315.1 K)
0 \ \ \ \ \ \ )
0 0.1 0.2 0.3 fos 0.4 0.5 0.6 0.7

Figure SI1. Dependence of the integral intensity of the SiH resonances of the classical
SiH,Ph ligand of 3 (/[SiH,Ph]) in the 1D "H EXSY NMR on the mixing time (#;) upon
selective excitement of the SiH protons of free PhSiH; (integrals of PhSiH, group and
PhSiH; were normalized to 100. Four temperatures (285.1, 2951.1, 305.1, and 315.1 K)

were applied).
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6 R*=0.9352
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¢ 1PhCN
5 5 = 2PhCN
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—— Linear (5 PhCN)
3 : : ‘ : : ‘ — Linear (7 PhCN)
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Figure SI2. —-Ln[C]/time dependence for reactions of complex 3 with benzonitrile (1-3,

5, and 7 equivs.) at 22 °C.

400 - yi = 0.3196x + 32.644 y, = 1.1935x + 33.88 + 1PhCN
R2 = 0.9688 R2 = 0.9767 = 2PhCN
. ’ 6.555 ys = 6.7678x + 38.538 4 3PhCN
i y3 = 2.9004x + 36.555 ys = 6.7678x + 38. . 5PN
300 - R2 = 0.9473 R2=09131
= 7PhCN
T~ 250 - * y; = 13.151x + 53.28 —— Linear (1 PhCN)
= R2 = 0.8997 —— Linear (2 PhCN)
£ 200 - —— Linear (3 PhCN)
D) —— Linear (5 PhCN)
< 150 - :
— —— Linear (7 PhCN)
*
100 -
50
0 T T 1
0 50 100 150 200 250 300

t, min

Figure SI3. (1/C)/time dependence for reactions of complex 3 with benzonitrile (1-3, 5,

and 7 equivs.) at 22 °C.
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Figure SI4. Dependence of the effective rate constant on the concentration of nitrile in
the reaction of 3 with benzonitrile at 22 °C (rate constants for each PhCN concentration

were obtained by linearization of the data in —Ln(C[3])/time coordinates (Figure 2)).

16

14

y=45.782x - 2.8468
R? = 0.9657

12 +

10

0.05 0.1 0.15 0.2 0.25 0.3 0.35

C[PhCN], molL

Figure SIS. Dependence of the effective rate constant on the concentration of nitrile in
the reaction of 3 with benzonitrile at 22 °C (rate constants for each PhCN concentration

were obtained by linearization of the data in (1/C[3])/time coordinates (Figure 3)).
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Ky ks

Ar NAr |N|Ar N|Ar NAr
. .PMes - PhSiHz +PhCN N ks
sy MezP-..,,, . MegP-..,,, 11 N ¥ MegPe,
M = &y, — Mo MeP i o—y
PRHSI<C | gjppn  *PhSH; AF‘N/\ - PhCN Ar‘N/ CPh . /N/ |
N r
H ko SiHPh ks SiHPh NN
HPh  Ph
3 X4 11b 12b

[PhSiH3] = [3]o - [3], where [3], - starting concentration of agostic complex 3
(1): - d[3Vdt = ky[3] - kox{[PhSiH3] = ky[3] - ka[3]ox1 + ko[3]x4
(2): - dxq/dt = kox4[PhSiHa] - K4[3] + kax4[PRCN] - ks[11b] = ko[3]ox - ka[3]x1 - k4[3] + kax{[PhCN] - ke[11b] = 0
(3): - d[11b)/dt = kx4 [PhCN] - ks[11b] + kg[11b] = 0
(@): d[12bl/dt = ke[11b]
from (3): [11b] = kax4[PhCNJ/(ks + ks)

(k1kg + kiks)[3]
koka[3]o + koks[3]o - koka[3] - koks[3] + ksks[PNCN]

then from (2): x4 =

2Kk4koka3P2 + kaks[PRCN][3] d3] A3 + BIPhCN]3]
then from (1): - d[3)/dt = or [ - —— =
(kokg + koks)[3]o + (koks - koks)[3] + ksks[PhCN] dt C[3lo + DI3] + BIPhCN]

where A =2kikks  C =kykg + koks
B= k3k5 D= k2k4 - k2k5

Scheme SI1. Dissociative pathway of the reaction of complex 3 with PhCN and kinetic

equations for this mechanism.

A Nar ki A NAr NAr ks NAr NAr
N. || .Pve, +PhCN N, || PMeg MesP., || .SiHpPh -PhSHy [ Vorp
/ ,’,’Mo“\ = "“Mo—SiH,Ph or __Mo—H = T e ,,\\\ — V&Tune
i . - i r—N i
PhHSI\“*ﬁ siHpPh “PRCN  Phksi< | \NCPh \Si/ \NCHPh +PhSIHy CPh N /]
ko H HPh ke SiHPh \Si/c\
FPh  Ph
3 X2 11b 12b

[PhSiH3] = [3]p - [3], where [3] - starting concentration of agostic complex 3

(1): - d[3/dt = ky[PhCN][3] - kxz
(2): - dxa/dt = koX - kq[PhCNI[3] + kX - kg[PhSiHaI[11b] = kyXo - k¢[PhCNI[3] + kaxa - kal3lo[11b] + ky[3][11b] = 0
(3): - d[11b)dt = ks[PhSiHa][11b] - kex, + ke[11b] = ky[3]o[11b] - ky[3][11b] - kaxo + ks[11b] = 0

(@) d[12b}/dt = ks[11b]

from (3): [11b] = kaxo/(kal3]o - kal3] + k)

k1ka[PhCN][3]o[3] - k1ka[PhCN][3]? - k1ks[PhCN][3]
kokg[3]o - kokg[3] + koks + kaks

then from (2): x, =

(2Kqkoks + Kikgks)[PRCN][3] d[3] AIPhCN][3]
then from (1): - d[3)/dt = or - = where A = 2kkoks + kikzks
koka[3]o - koka[3] + koks + ksks dt B[3lo - B[3] + C B = kokg

C = koks + kaKs

Scheme SI2. Associative pathway of the reaction of complex 3 with PhCN and kinetic

equations for this mechanism.
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