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Abstract: 4-methoxy and 2,4-di-tBu substituted C,N-chelating ligands 2-[(2,6-iPr2-C6H3)N=CH]-4-MeO-C6H3}- and {2-[(2,6-iPr2-C6H3)N=CH]-4,6-tBu2-C6H3}- and also {2-[(2,6-Me2-C6H3)N=C(Me)]-C6H4}- and {2-[(2,6-iPr2-C6H3)N=C(Me)]-5,6-OCH2O-C6H2}- containing Me substituted imine group were used for the preparation of intramolecularly coordinated organohydridosilanes L1-4PhnSiH4-n and L1SiHCl2. The spontaneous hydrosilylation reaction occurs very quickly in L1-4PhnSiH4-n and hydrosilylated products are formed. In contrast, the isolation of L1SiHCl2 allows us to study kinetics of the hydrosilylation.
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Introduction
Hydrosilylation reactions are used for the reduction of a wide range of organic substrates such as olefins, esters, aldehydes or ketones and thus they are significant tool for organic chemists.[1] In the most of cases, hydrosilylation process is catalyzed by transition metal complexes.[2] On the other hand, the Si-H bond of silanes can be polarized by a nucleophile due to the nucleophilic/electrophilic synergistic mechanism.[3] That activation was demonstrated by Piers and co-workers, who reported the hydrosilylation of CH=N[4] and related imine functions[5] initiated by B(C6F5)3 as a Lewis acid. Authors predicted an activation of the Si-H bond by B(C6F5)3 followed by an intermolecular interaction of C=N bond with a polarized Si-H bond.[6] The hydrosilylation of various substrates with system Si-H/B(C6F5)3 have been further studied by Oestreich group.[7] The same group also utilized silylium ions as promoters for the reduction of imines via the hydrosilylation.[8]
Furthermore, some hyper-coordinated hydrosilanes exhibit an increased reactivity toward alcohols, carboxylic acids and water in the absence of any catalyst,[9] whereas four-coordinated hydrosilanes react with them only under harsh reaction conditions.[1a] This behaviour has been implemented also within the hydrosilylation process and carbonyls or related compounds were reduced by hydride transfer in absence of any catalyst.[10] The conversion of four- to five-coordinated silicon atom in N→Si coordinated hydrosilanes containing azobenzene moieties by adding fluoride anion initiated the intramolecular 1,3-hydride shift and thus the reduction of azo- to hydrazobenzene was observed.[11] In addition, the reduction of phosphine imide moieties in N→Si intramolecularly coordinated hydrosilanes has been reported by Kano and co-workers.[12] Kost et al. also showed an uncatalyzed intramolecular 1,3-hydride shift to imino carbon atom in N→Si hexacoordinated hydrosilanes.[13] Recently, the transition-metal-free hydrosilylation of carbonyl C=O group in benzophenone by NHC-stabilized hydrosilylene was reported.[14]
Our recent results describe the possible spontaneous uncatalyzed hydrosilylation of the imine CH=N group in intramolecularly N→Si coordinated organosilanes (Figure 1), in which the imine CH=N group may be reduced by the Si-H moiety.[15] Moreover, we showed that the rate of hydrosilylation depends on substituents on Si atom.[15c]


Figure 1. Examples of spontaneous hydrosilylation in C,N-chelated hydrosilanes.
As a part of the study of hydrosilylation reactions induced by the intramolecular N→Si coordination, we prepared 4-methoxy and 2,4-di-tBu substituted C,N-chelating ligands 2-[(2,6-iPr2-C6H3)N=CH]-4-MeO-C6H3}- (L1) and {2-[(2,6-iPr2-C6H3)N=CH]-4,6-tBu2-C6H3}- (L2) and also {2-[(2,6-Me2-C6H3)N=C(Me)]-C6H4}- (L3) and {2-[(2,6-iPr2-C6H3)N=C(Me)]-5,6-OCH2O-C6H2}-(L4) containing Me substituted imine group. Here, we present results concerning the reactivity of organolithium derivatives L1-4Li with Ph2SiH2, PhSiH3 and HSiCl3. The set of prepared ligands L1-4 allows us to study the influence of various substituents on the hydrosilylation process in N→Si coordinated organohydrosilanes.


Figure 2. C,N-chelating ligands used in this study.
Results and Discussion
Influence of R group on Hydrosilylation of CH=N imine
The reaction of L1Li with Ph2SiH2 or PhSiH3 did not provide intramolecularly N→Si coordinated organohydrosilanes L1SiPh2H (1a) and L1SiPhH2 (2a), but 2-(2,6-diisopropylphenyl)-5-methoxy-1,1-diphenyl-2,3-dihydro-1H-benzo[c][2,1]azasilole (1) and 2-(2,6-diisopropylphenyl)-5-methoxy-1-phenyl-2,3-dihydro-1H-benzo[c][2,1]azasilole (2) were isolated (Scheme 1). Compounds 1 and 2 are products of the fast hydrosilylation reaction induced by the intramolecular N→Si coordination in 1a and 2a. On the other hand, the treating of L1Li with HSiCl3 provided N→Si coordinated organodichlorohydrosilane (3a), in which the CH=N group is retained (Scheme 1). This behaviour was observed also for the parent compound containing the unsubtituted ligand.[15c] The chlorine atom as electron withdrawing substituent probably retards the hydrosilylation process and stabilizes the hypercoordinated specie.
Similarly, the reaction of L2Li with PhSiH3 yielded 5,7-di-t-butyl-2-(2,6-diisopropylphenyl)-1-phenyl-2,3-dihydro-1H-benzo[c][2,1]azasilole (4) but analogous reactions with Ph2SiH2 did not take place. We assume the tBu group prevents L2Li from reacting with Ph2SiH2 and therefore the corresponding N→Si coordinated organohydrosilane L2SiPh2H does not form. In addition, the treatment of L2Li with HSiCl3 gave only mixture of products from which L2SiCl2H could not be isolated.


Scheme 1. Syntheses of compounds 1 – 4.
Compounds 1, 2, 3a and 4 were characterized by the help of 1H, 13C and 29Si NMR spectroscopy and the single-crystal X-ray diffraction analysis (for 1 and 4). Most importantly, the presence of the methylene CH2N group in 1, 2 and 4 was reflected by the observation of a singlet at  4.72 ppm for 1 (AB spin system at  4.55 and 4.70 ppm for 2 and AB spin system at  4.63 and 4.92 ppm for 4). The 1H NMR spectra also showed the absence of any CH=N signals. In addition, the 1H NMR spectra of 2 and 4 revealed a singlet at  6.12 ppm flanked with silicon satellites with 1J(29Si,1H) = 210 Hz for 2 ( 6.25 ppm with 1J(29Si,1H) = 215 Hz for 4) corresponding to the Si-H moiety. The integral intensity of these signals is in molar ratio 1:2 compared to methylene CH2N signals. While the 29Si NMR spectra of 1 revealed a singlet at  -9.1 ppm, signals of 2 and 4 appear as doublets ( -9.2 ppm (1J(1H, 29Si) = 210 Hz) for 2 and  -8.2 ppm (1J(1H, 29Si) = 215 Hz) for 4) proving existence of one proton directly bonded to the silicon atom in 2 and 4.
In contrast to 1H NMR spectra of 1, 2 and 4, the spectrum of 3a showed a singlet at  7.86 ppm assigned to the imine CH=N group and no signal for CH2N group. The Si-H fragment resonates as singlet at  6.43 ppm flanked with silicon satellites with 1J(29Si,1H) = 420 Hz. The 29Si NMR spectrum of 3a showed a doublet at  -94.0 ppm with 1J(1H, 29Si) = 420 Hz. Selected 1H and 29Si NMR data of 1, 2, 3a and 4 are summarized in Table 1.
Table 1. Selected NMR parametres of 1, 2, 3a and 4.
	
	1H NMR
	 29Si
(ppm)

	
	 CH2N
(ppm)
	 SiH
(ppm)
	1J(Si,H)
(Hz)
	 CH=N
(ppm)
	

	1
	4.72 (s)
	-
	-
	-
	-9.1

	2
	4.55 and 4.70 (AB system)
	6.12 (s)
	210
	-
	-9.2

	3a
	-
	6.43 (s)
	420
	7.86 (s)
	-94.0

	4
	4.63 and 4.90 (AB system)
	6.25 (s)
	215
	-
	-8.2


The molecular structures of 1 and 4 were confirmed by the single-crystal X-ray diffraction analysis and are depicted in Figure 3. Crystallographic data of 1 and 4 are summarized in the Table S1 in the Supporting Information.
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Figure 3. Molecular structures of 1 and 4. Selected bond distances (Å) and bond angles (°): A) for compound 1: Si1-N1 1.727(2), Si1-C1 1.856(3), Si1-C21 1.873(3), Si1-C27 1.879(2), N1-C8 1.445(3), N1-C7 1.467(3), N1-Si1-C1 91.99(11), N1-Si1-C21 116.07(11), C1-Si1-C21 114.43(12), N1-Si1-C27 115.38(11), C1-Si1-C20 110.76(12), C21-Si1-C27 107.67(12), C7-N1-Si1 114.69(16), C2-C7-N1 108.1(2); B) for compound 4: Si1-N1 1.714(2) , Si1-C1 1.870(3), Si1-C28 1.866(3), Si1-H1 1.27, N1-C8 1.433(3), N1-C7 1.458(3),  N1-Si1-C1 93.33(11), N1-Si1-C28 114.69(11),  C1-Si1-C28 113.80(11), C7-N1-Si1 114.59(17), C2-C7-N1 108.0(2).
The central silicon Si1 atoms adopt the distorted tetrahedral arrangement in 1 and 4. The Si1–N1 bond distances are 1.727(2) for 1 and 1.714(2) Å for 4 (see Table 2) and are close to values found in structurally characterized compounds with C-Si-N-C-C five-membered ring (range 1.717 – 1.751 Å)[15a,16]. Almost same values of the Si1–N1 bond distances in 1 and 4 indicate that they are not significantly affected by MeO or tBu substituents. In addition, these bond distances are closer to Si–N double bond (∑covDB(Si,N) = 1.67 Å)[17] than to Si–N covalent single bond (∑cov(Si,N) = 1.87 Å).[17] The successful reduction of CH=N to CH2N moiety is  proved by the C7–N1 bond distances (1.466(3) Å  for 1 and 1.458(3) Å for 4) which are typical for C–N single bond[17] and by C2-C7-N1 angles (108.1(2)° for 1 and 108.0(2)°  for 4) indicating the sp3 hybridization of carbon atoms C7 (see Table 2).
Table 2. Selected bond distances and angles in 1, 4, rac-R/S-5(7) and rac-RS/SR-6(8).
	
	Si1-N1
(Å)
	C7-N1 (C8-N1)
(Å)
	C2-C7-N1 (C2-C8-N1)
(°)

	1
	1.727(2)
	1.467(3)
	108.1(2)

	4
	1.714(2)
	1.458(3)
	108.0(2)

	rac-R/S-5
	1.726(3)
	1.478(4)
	107.3(2)

	rac-RS/SR-6
	1.720(2)
	1.478(3)
	107.27(17)

	rac-R/S-7
	1.725(3)
	1.488(3)
	107.4(2)

	rac-RS/SR-8
	1.716(2)
	1.477(4)
	106.6(2)



From obtained results, it is evident that the hydrosilylation process in N→Si coordinated organohydrosilanes 1a,2a and 4a containing substituted ligands L1 and L2 proceeds as readily as in related compounds with unsubstituted ligands.[15a] Deeper study of the influence of MeO and tBu substituents on the rate of the hydrosilylation in 1a,2a and 4a could not be carried out because of the impossibility to isolate mentioned compounds. On the other hand, the successful isolation of N→Si coordinated organodichlorohydrosilane 3a allowed us to study the influence of MeO group. We dissolved 3a in C6D6 and we monitored the solution of 3a by the 1H NMR spectroscopy during time. The signal of CH=N proton together with the signal for Si-H moiety slowly disappeared and new one at  4.36 ppm assigned to CH2N group appeared. The observation of this signal indicated formation of 3 in which imine CH=N is reduced to the CH2N group.
To study the rate of the 3a→3 conversion, the monitoring of 3a in C6D6 by the 1H NMR at elevated temperatures has been done. The heating to 50 °C revealed the conversion of 16% to 3 in 10 min, 36% in 25 min, 60% in 40 min, 80% in 55 min and the complete conversion was detected in 60 min at 50 °C (see Table S2 in SI). These data suggest that the 3a→3 transformation is the first order process with k50 = 0.0478 s-1 (see Figure S31 in SI). The same experiment were done at 70°C providing k70 = 0.1661 s-1 (see Table S3 and Figure S32 in SI). The resulting activation energy EA of this process is thus 57.4 kJ.mol-1 (see Figure 4 and Figure S33 in SI).
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Figure 4. Linear dependence of ln [c] of compound 3a on the time t in 0.6 ml C6D6 at 50°C and 70°C.
Due to the fact that the analogous conversion for system with non-substituted ligand proceeds with EA = 65.4 kJ.mol-1,[15c] we can claim that MeO group has a clearly positive effect on the hydrosilylation process.
Hydrosilylation of Me substituted imine group
We have also prepared ligands L3 and L4 containing Me substituted imine group (Figure 2), which allowed us to study the influence of Me on the hydrosilylation reaction. The treatment of L3,4Li with Ph2SiH2 or PhSiH3 provided 2-(2,6-dimethylphenyl)-3-methyl-1,1-diphenyl-2,3-dihydro-1H-benzo[c][2,1]azasilole (5), 2-(2,6-dimethylphenyl)-3-methyl-1-phenyl-2,3-dihydro-1H-benzo[c][2,1]azasilole (6), 2-(2,6-diisopropylphenyl)-3-methyl-1,1-diphenyl-2,3-dihydro-1H-6,8-dioxa-2-aza-1-sila-as-indacene (7) and 2-(2,6-diisopropylphenyl)-3-methyl-1-diphenyl-2,3-dihydro-1H-6,8-dioxa-2-aza-1-sila-as-indacene (8), in which the C(Me)=N group is fully reduced to the CH(CH3)N moiety (Scheme 2). 






Scheme 2. Syntheses of compounds 5 – 8.
Since ligands L3 and L4 possess the prochiral C(Me)=N group, compounds 5 – 8 formed as a mixture of isomers.  Due to the presence of one stereogenic centre in 5 and 7, the formation of racemate rac-R/S for 5 and 7, respectively, was expected. 
Compounds 6 and 8 contain one additional stereogenic centre on silicon atom and thus racemates rac-RR/SS- and rac-RS/SR-  for 6 and 8 should be present in the reaction mixture. This fact was reflected by the observation of two sets of signals in 1H NMR spectra of 6 and 8 in molar ratio 1:1. Nevertheless, racemates rac-RS/SR-6 and rac-RS/SR-8 could be separated by the fractional crystallization as the single-crystal material from the mixture. This enables to characterize individual diastereoisomeric pairs by the 1H independently. The 1H NMR data of rac-RR/SS-6 and rac-RR/SS-8 has been determined from 1H NMR spectra of isomeric mixtures after elimination of rac-RS/SR-6 and rac-RS/SR-8 signals (see Experimental Section).
The 1H NMR spectra of 5 – 8 revealed characteristic signals for protons of the CH(CH3)N moiety, which resonate as a doublet at  1.40 ppm and a quartet at  4.72 ppm (for rac-R/S-5 and rac-RS/SR-6), 1.58 and 4.76 ppm (for rac-R/S-7) and 1.43 and 4.58 ppm (for rac-RS/SR-8). The absence of any Si-H signals in spectra of rac-R/S-5 and rac-R/S-7 and the observation of the Si-H signal at  5.95 ppm (1J(29Si,1H) = 210 Hz) for rac-RS/SR-6  (5.96 ppm (1J(29Si,1H) = 214 Hz) for rac-RS/SR-8) in their spectra approved the predicted structure of 5 – 8. The 29Si NMR spectrum of rac-R/S-5 showed the singlet at  -11.0 ppm (-8.6 ppm for rac-R/S-7), whereas the 29Si NMR spectrum of rac-RS/SR-6 revealed the doublet at  -11.2 ppm with 1J(1H, 29Si) = 210 Hz (-10.5 ppm with 1J(1H, 29Si) = 214 Hz for rac-RS/SR-8). Selected 1H and 29Si NMR data of 5-8 are summarized in Table 3.
Table 3. Selected NMR parametres of rac-R/S-5(7) and rac-RS/SR-6(8).
	
	1H NMR
	 29Si
(ppm)

	
	 CHN
(ppm)
	 CH3
(ppm)
	 SiH
(ppm)
	1J(Si,H)
(Hz)
	

	rac-R/S-5
	4.72 (q)
	1.40 (d)
	-
	-
	-11.0

	rac-RS/SR-6
	4.72 (q)
	1.40 (d)
	5.95 (s)
	210
	-11.2

	rac-R/S-7
	4.76 (q)
	1.58 (d)
	-
	-
	-8.6

	rac-RS/SR-8
	4.58 (q)
	1.43 (d)
	5.95 (s)
	214
	-10.5


The molecular structures of rac-R/S-5(7) and rac-RS/SR-6(8) were confirmed by the single-crystal X-ray diffraction analysis and are depicted in Figure 5. Crystallographic data of rac-R/S-5(7) and rac-RS/SR-6(8) are summarized in the Table S1 in the Supporting Information. The central silicon Si1 atoms are four-coordinated and possess the similar tetrahedral arrangement as in 1 and 4. The Si1–N1 bond lengths vary between 1.716(2) – 1.726(3) Å (see Table 2) showing very similar character of this bond and are close to values found in structurally characterized compounds with C-Si-N-C-C five-membered ring (range 1.717 – 1.751 Å)[15a,16]. In addition, these bond lengths are closer to Si–N double bond (∑covDB(Si,N) = 1.67 Å)[17] than to Si–N covalent single bond (∑cov(Si,N) = 1.87 Å).[17] The C7–N1 (C8–N1 in rac-R/S-7 and rac-RS/SR-8) bond lengths are in the range of 1.458(3) – 1.488(3) Å (see Table 1) and are typical for C–N single bond.[17] The C2-C7-N1 (C2-C8–N1 in rac-R/S-7 and rac-RS/SR-8) angles (range 106.6(2) – 108.0(2)) indicate the sp3 hybridization of carbon atoms C7, respectively C8 (see Table 2).
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Figure 5. Molecular structures of rac-R/S-5(7) and rac-RS/SR-6(8). Selected bond distances (Å) and bond angles (°): A) for compound rac-R/S-5: Si1-N1 1.726(3), Si1-C1 1.842(4), Si1-C17 1.869(4), Si1-C23 1.872(3), N1-C8 1.428(4), N1-C7 1.478(4), N1-Si1-C1 92.75(14), N1-Si1-C17 111.70(14), C1-Si1-C17 114.92(16), N1-Si1-C23 113.74(14), C1-Si1-C23 112.45(16), C17-Si1-C23 110.35(15), C7- N1-Si1 114.6(2), C2-C7-N1 107.3(2); B) for compound rac-RS/SR-6: Si1-N1 1.720(2) , Si1-C1 1.854(2), Si1-C17 1.862(2), Si1-H1 1.43, N1-C8 1.436(3), N1-C7 1.478(3),  N1-Si1-C1 92.61(10), N1-Si1-C17 116.80(10),  C1-Si1-C17 111.56(10), C7-N1-Si1 114.88(15), C2-C7-N1 107.27(17); C) for compound rac-R/S-7·Et2O (Et2O molecule is omitted for clarity): Si1-N1 1.725(3), Si1-C1 1.849(2), Si1-C22 1.871(2), Si1-C28 1.865(2), N1-C9 1.438(4), N1-C8 1.488(3), N1-Si1-C1 91.61(12), N1-Si1-C22 114.68(12), C1-Si1-C22 112.02(10), N1-Si1-C28 115.96(12), C1-Si1-C28 112.53(10), C22-Si1-C28 109.16(12), C8- N1-Si1 115.50(18), C2-C8-N1 107.4(2); D) for compound rac-RS/SR-8: Si1-N1 1.716(2), Si1-C1 1.841(4), Si1-C22 1.852(3), Si1-H1 1.53, N1-C9 1.433(6), N1-C8 1.477(4),  N1-Si1-C1 91.82(14), N1-Si1-C22 116.17(14),  C1-Si1-C22 115.19(17), C8-N1-Si1 116.3(3), C2-C8-N1 106.6(2).
The data obtained from multinuclear NMR spectroscopy and the single-crystal X-ray diffraction analysis clearly suggest the presence of a CH2-N-Si-C-C five-membered ring in 1 – 4 and it is evident that the MeO and tBu substituted C,N-chelated organosilanes 1a – 3a undergo the hydrosilylation as readily as C,N-chelated organosilanes containing unsubstituted ligands.[15a] Similar structural motif in 5 – 8 proved that also the ketimine C(Me)=N group can be hydrosilylated very easy as the imine CH=N.
Conclusions
In this paper we showed that incorporation of methoxy MeO group to the central aryl ring of the C,N-chelating ligand L1 has a positive effect on hydrosilylation reaction in intramolecularly coordinated organodichlorohydrosilane (3a). The activation energy EA of this process is 57.4 kJ.mol-1 and is about 8 kJ.mol-1 lower than for unsubstituted congener. However, the same kinetic study for L1PhSiH and L1PhSiH2 could not be made because the hydrosilylation reaction takes place very quickly in these compounds and 2-(2,6-diisopropylphenyl)-5-methoxy-1,1-diphenyl-2,3-dihydro-1H-benzo[c][2,1]azasilole (1) and 2-(2,6-diisopropylphenyl)-5-methoxy-1-phenyl-2,3-dihydro-1H-benzo[c][2,1]azasilole (2) were isolated. On the other hand, tBu group influences rather conversion of L2Li and stability of organodichlorohydrosilane than the process of hydrosilylation. In the second part, we proved that the spontaneous hydrosilylation reaction is not limited only on the reduction of the imine CH=N moiety. The successful reduction of the ketimine C(Me)=N group was confirmed by the preparation of 2-(2,6-dimethylphenyl)-3-methyl-1,1-diphenyl-2,3-dihydro-1H-benzo[c][2,1]azasilole (5), 2-(2,6-dimethylphenyl)-3-methyl-1-phenyl-2,3-dihydro-1H-benzo[c][2,1]azasilole (6), 2-(2,6-diisopropylphenyl)-3-methyl-1,1-diphenyl-2,3-dihydro-1H-6,8-dioxa-2-aza-1-sila-as-indacene (7) and 2-(2,6-diisopropylphenyl)-3-methyl-1-diphenyl-2,3-dihydro-1H-6,8-dioxa-2-aza-1-sila-as-indacene (8), respectively.
	Finally, we reported that the spontaneous hydrosilylation reaction in intramolecularly coordinated organohydrosilanes can be controlled by the substituents changing either on the ligand or on the silicon atom. The hydrosilylation by silicon species containing various electron withdrawing substituents is under current interest.
Experimental Section
General Methods. All moisture and air sensitive reactions were carried out under an argon atmosphere using standard Schlenk tube techniques. All solvents were dried using Pure Solv–Innovative Technology equipment. Starting compounds L2Br and L4H and L4Li were prepared according to literature procedures[18]. 2-bromo-5-methoxybenzaldehyde, 2-bromoacetophenone, 2,6-diisopropylaniline, 2,6-dimethylaniline, Ph2SiH2, PhSiH3 and HSiCl3 were purchased from Sigma Aldrich and used as received. Elemental analyses were performed on an LECO-CHNS-932 analyser. Melting points were measured with a Stuart melting‐point apparatus. The 1H, 13C and 29Si NMR spectra were recorded on Bruker 500 NMR spectrometer at 298 K in C6D6. The 1H, 13C and 29Si NMR chemical shifts  are given in ppm and referenced to external Me4Si (29Si) and the residual peak of C6H6 (1H and 13C).
Synthesis of N-(2-bromo-5-methoxybenzylidene)-N-(2,6-diisopropylphenyl)amine (L1Br). 2-bromo-5-methoxybenzaldehyde (1.52 g, 7.07 mmol) was dissolved in methanol (30 mL) and 2,6-diisopropylaniline (1.26 g, 7.07 mmol) and several drops of formic acid were added. The mixture was stirred overnight and after that all volatiles were removed under reduced pressure. The residue was dissolved in minimum amount of hexane and storage of that solution at -30 °C afforded yellow crystalline material characterized as L1Br.  Yield: 1.96 g (74 %). For L1Br: mp = 53-55 °C. Anal.Calcd.for C20H24BrNO (MW 374.31): C, 64.2; H, 6.5. Found: C, 64.0; H, 6.4. 1H NMR (C6D6, 500.13 MHz, 25 °C):  (ppm) 1.18 (d, 12H, CH3(iPr), 3J(1H, 1H) = 6.9 Hz), 3.15 (sept, 2H, CH(iPr), 3J(1H, 1H) = 6.9 Hz), 3.20 (s, 3H, OCH3), 6.54 (dd, 1H, Ar-H, 3J(1H, 1H) = 8.8 Hz), 7.13-7.18 (m, 6H, Ar-H), 8.04 (d, 1H, Ar-H, 3J(1H, 1H) = 3.2 Hz), 8.75 (s, 1H, CH=N). 13C NMR (C6D6, 125.72 MHz, 25 °C):  (ppm) 23.6 (CH3(iPr)), 28.3 (CH(iPr)), 54.8 (OCH3), 112.4, 116.7, 120.2, 123.4, 124.9, 134.1, 135.4, 137.7, 149.4, 158.2 (Ar-C), 161.4 (CH=N).
Synthesis of N-[(2-bromophenyl)ethylidene)]-N-(2,6-dimethylphenyl)amine (L3Br). L3Br was synthesized according the procedure reported by van Koten[19] by using 2-bromoacetophenone instead of 1-bromo-2,6-diacetylbenzene. Yield:  For L3Br: mp = 65-68 °C. Anal.Calcd.for C16H16BrN (MW 302.21): C, 69.5; H, 5.8. Found: C, 69.2; H, 5.6. 1H NMR (C6D6, 500.13 MHz, 25 °C):  (ppm) 1.85 (s, 3H, C(CH3)=N), 2.23 (s, 6H, CH3), 6.80 (t, 1H, Ar-H, 3J(1H, 1H) = 8.0 Hz), 6.99 (t, 1H, Ar-H, 3J(1H, 1H) = 8.0 Hz), 7.05 (d, 1H, Ar-H, 3J(1H, 1H) = 8.0 Hz), 7.12 (d, 2H, Ar-H, 3J(1H, 1H) = 8.0 Hz), 7.38 (d, 1H, Ar-H, 3J(1H, 1H) = 8.0 Hz), 7.40 (d, 1H, Ar-H, 3J(1H, 1H) = 8.0 Hz). 13C NMR (C6D6, 125.72 MHz, 25 °C):  (ppm) 18.2 (CH3), 20.9 (C(CH3)=N), 120.0, 123.2, 125.4, 127.3, 128.3, 129.6, 129.7, 132.9, 143.7, 148.5 (Ar-C), 168.7 (C(CH3)=N).
Synthesis of 2-(2,6-diisopropylphenyl)-5-methoxy-1,1-diphenyl-2,3-dihydro-1H-benzo[c][2,1]azasilole (1). A hexane solution of n-BuLi (0.57 mL of 2.5M) was added to a stirred solution of L1Br (0.53 g, 1.41 mmol) in Et2O (20 mL) at -78 °C. The mixture was stirred for 1 hour at this temperature. After that the solution of L1Li was added dropwise to a stirred solution of Ph2SiH2 (0.26 g, 1.41 mmol) in Et2O (20 mL) pre-cooled to -78 °C. The reaction mixture was left to warm up to room temperature and stirred overnight. Then, the insoluble material was filtered off. The Et2O filtrate was concentrated and cooled to 4 °C to afford colourless crystals of 1. Yield: 0.39 g (58 %). For 1: mp = 153-155 °C. Anal.Calcd.for C32H35NOSi (MW 477.71): C, 80.5; H, 7.4. Found: C, 80.1; H, 7.2. 1H NMR (C6D6, 500.13 MHz, 25 °C):  (ppm) 0.54 (d, 6H, CH3(iPr), 3J(1H, 1H) = 5.6 Hz), 1.12 (d, 6H, CH3(iPr), 3J(1H, 1H) = 5.6 Hz), 3.27 (sept, 2H, CH(iPr), 3J(1H, 1H) = 5.6 Hz), 3.36 (s, 3H, OCH3), 4.72 (s, 2H, CH2N), 6.86 (s, 1H, Ar-H), 6.89 (d, 1H, Ar-H, 3J(1H, 1H) = 6.4 Hz), 7.07-7.15 (m, 9H, Ar-H), 7.50 (d, 1H, Ar-H, 3J(1H, 1H) = 6.4 Hz), 7.61 (d, 4H, Ar-H, 3J(1H, 1H) = 6.2 Hz). 13C NMR (C6D6, 125.72 MHz, 25 °C):  (ppm) 22.8, 26.3 (CH3(iPr)), 28.1 (CH(iPr)), 54.4 (OCH3), 61.2 (CH2N), 108.4, 114.4, 124.0, 124.7, 126.5, 127.8, 129.5, 134.3, 135.6, 135.8, 140.1, 148.9, 151.4, 161.7 (Ar-C). 29Si NMR (C6D6, 99.36 MHz, 25 °C):  (ppm) -9.1.
Synthesis of 2-(2,6-diisopropylphenyl)-5-methoxy-1-phenyl-2,3-dihydro-1H-benzo[c][2,1]azasilole (2). A hexane solution of n-BuLi (0.66 mL of 2.5M) was added to a stirred solution of L1Br (0.62 g, 1.66 mmol) in Et2O (20 mL) at -78 °C. The mixture was stirred for 1 hour at this temperature. After that the solution of L1Li was added dropwise to a stirred solution of PhSiH3 (0.18 g, 1.66 mmol) in Et2O (20 mL) pre-cooled to -78 °C. The reaction mixture was left to warm up to room temperature and stirred overnight. Then, all volatiles were removed under reduced pressure, the residue was suspended in toluene (30 mL) and the insoluble material was filtered off. The toluene filtrate was evaporated and washed with small amount of cold hexane to afford white powder material characterized as 2. Yield: 0.51 g (76 %). For 2: mp = 128-130 °C. Anal.Calcd.for C26H31NOSi (MW 401.62): C, 77.8; H, 7.8. Found: C, 77.7; H, 7.7. 1H NMR (C6D6, 500.13 MHz, 25 °C):  (ppm) 0.55 (d, 3H, CH3(iPr), 3J(1H, 1H) = 6.8 Hz), 1.25 (d, 3H, CH3(iPr), 3J(1H, 1H) = 6.9 Hz), 1.30 (d, 3H, CH3(iPr), 3J(1H, 1H) = 6.9 Hz), 1.49 (d, 3H, CH3(iPr), 3J(1H, 1H) = 6.8 Hz), 3.35 (sept, 1H, CH(iPr), 3J(1H, 1H) = 6.9 Hz), 3.39 (s, 3H, OCH3), 3.65 (sept, 1H, CH(iPr), 3J(1H, 1H) = 6.8 Hz), 4.55 and 4.70 (AB system, 2H, CH2N, 2J(1H, 1H) = 7.4 Hz), 6.12 (s, 1H, Si-H, 1J(29Si, 1H) =  210 Hz), 6.84 (s, 1H, Ar-H), 6.93 (d, 1H, Ar-H, 3J(1H, 1H) = 8.0 Hz), 7.08-7.23 (m, 7H, Ar-H), 7.39 (d, 1H, Ar-H, 3J(1H, 1H) = 8.0 Hz), 7.47 (d, 2H, Ar-H, 3J(1H, 1H) = 8.6 Hz). 13C NMR (C6D6, 125.72 MHz):  (ppm) 23.5, 25.0, 25.2, 25.7 (CH3(iPr)), 27.8, 28.0 (CH(iPr)), 54.5 (OCH3), 61.3 (CH2N), 108.5, 114.4, 123.1, 123.2, 124.0, 124.2, 126.8, 130.3, 134.1, 135.5, 136.0, 139.3, 148.5, 148.9, 151.8, 162.0 (Ar-C). 29Si NMR (C6D6, 99.36 MHz):  (ppm) -9.2.
Synthesis of 2-[]phenyl-dichlorosilane (3a). A hexane solution of n-BuLi (0.65 mL of 2.5M) was added to a stirred solution of L1Br (0.61 g, 1.63 mmol) in Et2O (20 mL) at -78 °C. The mixture was stirred for 1 hour at this temperature. After that the solution of L1Li was cooled to -78 °C and added dropwise to a stirred solution of HSiCl3 (0.22 g, 1.63 mmol) in Et2O (20 mL) pre-cooled to -78 °C. The reaction mixture was left to warm up to room temperature and stirred overnight. Then, the insoluble material was filtered off. The Et2O filtrate was evaporated and washed with small amount of cold hexane to afford white powder material characterized as 3. Yield: 0.58 g (90 %). For 3a: mp = 141-143 °C. Anal.Calcd.for C25H20Cl2NOSi (MW 394.41): C, 60.9; H, 6.4. Found: C, 61.1; H, 6.5. 1H NMR (C6D6, 500.13 MHz, 25 °C):  (ppm) 1.04 (bs, 12H, CH3(iPr)), 2.92 (sept, 2H, CH(iPr), 3J(1H, 1H) = 6.9 Hz), 3.30 (s, 3H, OCH3), 6.43 (s, 1H, Si-H, 1J(29Si, 1H) =  420 Hz), 6.72 (d, 1H, Ar-H, 3J(1H, 1H) = 8.2 Hz), 6.87 (s, 1H, Ar-H), 7.06-7.12 (m, 3H, Ar-H), 7.86 (s, 1H, CH=N), 8.55 (d, 1H, Ar-H, 3J(1H, 1H) = 8.2 Hz). 13C NMR (C6D6, 125.72 MHz):  (ppm) 21.1, 23.3 (CH3(iPr)), 28.5 (CH(iPr)), 55.0 (OCH3), 116.6, 117.6, 124.0, 124.6, 139.6, 140.7, 140.9, 141.1, 163.0, 1 signal not found (Ar-C), 164.2 (CH=N). 29Si NMR (C6D6, 99.36 MHz):  (ppm) -94.0.
Synthesis of 5,7-di-t-butyl-2-(2,6-diisopropylphenyl)-1-phenyl-2,3-dihydro-1H-benzo[c][2,1]azasilole (4). A hexane solution of n-BuLi (1.03 mL of 2.5M) was added to a stirred solution of L1Br (0.98 g, 2.15 mmol) in THF (20 mL) at -78 °C. The mixture was allowed to warm up to -40 °C and stirred for 1 hour at this temperature. After that the solution of L1Li was cooled to -78 °C and added dropwise to a stirred solution of PhSiH3 (0.23 g, 2.15 mmol) in Et2O (20 mL) pre-cooled to -78 °C. The reaction mixture was left to warm up to room temperature and stirred overnight. Then, all volatiles were removed under reduced pressure, the residue was suspended in hexane (30 mL) and the insoluble material was filtered off. The hexane filtrate was concentrated and cooled to 4 °C to afford colourless crystals of 4. Yield: 0.65 g (63 %). For 4: mp = 176-178 °C. Anal.Calcd.for C33H45NSi (MW 483.80): C, 81.9; H, 9.4. Found: C, 81.5; H, 9.2. 1H NMR (C6D6, 500.13 MHz, 25 °C):  (ppm) 0.47 (d, 3H, CH3(iPr), 3J(1H, 1H) = 6.6 Hz), 1.23 (d, 3H, CH3(iPr), 3J(1H, 1H) = 6.7 Hz), 1.29 (d, 3H, CH3(iPr), 3J(1H, 1H) = 6.7 Hz), 1.39 (s, 9H, C(CH3)), 1.40 (s, 9H, C(CH3)), 1.53 (d, 3H, CH3(iPr), 3J(1H, 1H) = 6.6 Hz), 3.34 (sept, 1H, CH(iPr), 3J(1H, 1H) = 6.6 Hz), 3.66 (sept, 1H, CH(iPr), 3J(1H, 1H) = 6.7 Hz), 4.63 and 4.92 (AB system, 2H, CH2N), 6.25 (s, 1H, Si-H, 1J(29Si, 1H) =  215 Hz), 7.04-7.09 (m, 5H, Ar-H), 7.12-7.20 (m, 3H, Ar-H), 7.38 (s, 1H, Ar-H), 7.75 (s, 1H, Ar-H). 13C NMR (C6D6, 125.72 MHz, 25 °C):  (ppm) 23.4, 25.0, 25.5, 26.0 (CH3(iPr)), 27.8, 28.0 (CH(iPr)), 31.3 (C(CH3)3), 32.4 (C(CH3)3), 34.8 (C(CH3)3), 37.4 (C(CH3)3), 61.0 (CH2N), 118.1, 122.8, 124.0, 124.2, 125.1, 125.4, 126.7, 128.3, 129.0, 129.7, 135.0, 137.9, 139.3, 148.4, 149.1, 150.6, 152.9, 157.4 (Ar-C). 29Si NMR (C6D6, 99.36 MHz, 25 °C):  (ppm) -8.2.
Synthesis of 2-(2,6-dimethylphenyl)-3-methyl-1,1-diphenyl-2,3-dihydro-1H-benzo[c][2,1]azasilole (5). A hexane solution of n-BuLi (0.51 mL of 2.5M) was added to a stirred solution of L2Br (0.38 g, 1.26 mmol) in Et2O (20 mL) at -78 °C. The mixture was stirred for 45 min at this temperature. After that the resulting yellow suspension of L2Li was added dropwise to a stirred solution of Ph2SiH2 (0.23 g, 1.26 mmol) in Et2O (20 mL) pre-cooled to -78 °C. The reaction mixture was left to warm up to room temperature and stirred overnight. Then, all volatiles were removed under reduced pressure, the residue was suspended in toluene (30 mL) and the insoluble material was filtered off. The toluene filtrate was evaporated and washed with small amount of cold hexane to afford white powder material characterized as 5. Yield: 0.41 g (81 %). For 5: mp = 201-204 °C. Anal.Calcd.for C28H27NSi (MW 405.61): C, 82.9; H, 6.7. Found: C, 81.4; H, 6.4. 1H NMR (C6D6, 500.13 MHz, 25 °C):  (ppm) 1.40 (d, 3H, CH3), 3J(1H, 1H) = 6.5 Hz), 1.69 (s, 3H, CH3), 2.06 (s, 3H, CH3), 4.72 (q, 1H, CH, 3J(1H, 1H) = 6.5 Hz), 6.91-7.23 (m, 11H, Ar-H), 7.31 (t, 1H, Ar-H, 3J(1H, 1H) = 7.5 Hz), 7.49 (d, 2H, Ar-H, 3J(1H, 1H) = 7.5 Hz ), 7.62 (t, 3H, Ar-H, 3J(1H, 1H) = 7.5 Hz). 13C NMR (C6D6, 125.72 MHz, 25 °C):  (ppm) 18.4, 20.3 (CH3), 23.8 (CH(CH3)N), 64.6 (CH(CH3)N), 123.7, 125.4, 127.0, 128.7, 129.1, 129.4, 129.6, 129.8, 132.8, 133.0, 134.1, 134.3, 136.2, 137.3, 138.4, 138.5, 142.5, 154.1 (Ar-C). 29Si NMR (C6D6, 99.36 MHz, 25 °C):  (ppm) -11.0.
Synthesis of 2-(2,6-dimethylphenyl)-3-methyl-1-phenyl-2,3-dihydro-1H-benzo[c][2,1]azasilole (6). A hexane solution of n-BuLi (0.39 mL of 2.5M) was added to a stirred solution of L2Br (0.29 g, 0.97 mmol) in Et2O (20 mL) at -78 °C. The mixture was stirred for 45 min at this temperature. After that the resulting yellow suspension of L2Li was added dropwise to a stirred solution of PhSiH3 (0.11 g, 0.97 mmol) in Et2O (20 mL) pre-cooled to -78 °C. The reaction mixture was left to warm up to room temperature and stirred overnight. Then, all volatiles were removed under reduced pressure, the residue was suspended in hexane (30 mL) and the insoluble material was filtered off. The hexane filtrate was concentrated and cooled to 4 °C to afford colourless crystals of 6. Yield: 0.21 g (67 %). For 6: mp = 100-102 °C. Anal.Calcd.for C22H23NSi (MW 329.51): C, 80.2; H, 7.0. Found: C, 79.8; H, 6.7. rac-RS/SR-6: 1H NMR (C6D6, 500.13 MHz, 25 °C):  (ppm) 1.40 (d, 3H, CH3), 3J(1H, 1H) = 6.4 Hz), 2.01 (s, 3H, CH3), 2.29 (s, 3H, CH3), 4.72 (q, 1H, CH, 3J(1H, 1H) = 6.4 Hz), 5.95 (s, 1H, Si-H, 1J(29Si, 1H) =  210 Hz), 7.01 (t, 1H, Ar-H, 3J(1H, 1H) = 7.3 Hz), 7.12 (d, 1H, Ar-H, 3J(1H, 1H) = 7.3 Hz), 7.15-7.23 (m, 6H, Ar-H), 7.35 (t, 1H, Ar-H, 3J(1H, 1H) = 7.3 Hz), 7.53 (d, 1H, Ar-H, 3J(1H, 1H) = 7.3 Hz), 7.57 (d, 2H, Ar-H, 3J(1H, 1H) = 7.0 Hz). 13C NMR (C6D6, 125.72 MHz, 25 °C):  (ppm) 18.4, 19.5 (CH3), 23.9 (CH(CH3)N), 64.6 (CH(CH3)N), 123.6, 125.7, 127.0, 127.9, 128.0, 128.7, 129.1, 130.0, 130.4, 131.6, 132.7, 135.1, 135.4, 136.4, 137.9, 138.8, 142.3, 155.0 (Ar-C). 29Si NMR (C6D6, 99.36 MHz, 25 °C):  (ppm) -11.2. rac-SS/RR-6: 1H NMR (C6D6, 500.13 MHz, 25 °C):  (ppm) 1.27 (d, 3H, CH3), 3J(1H, 1H) = 6.4 Hz), 1.98 (s, 3H, CH3), 2.59 (s, 3H, CH3), 4.90 (q, 1H, CH, 3J(1H, 1H) = 6.4 Hz), 6.19 (s, 1H, Si-H, 1J(29Si, 1H) =  210 Hz), 6.91 (d, 1H, Ar-H, 3J(1H, 1H) = 7.3 Hz), 7.09 (d, 2H, Ar-H, 3J(1H, 1H) = 7.3 Hz), 7.15-7.23 (m, 6H, Ar-H), 7.49 (d, 2H, Ar-H, 3J(1H, 1H) = 7.3 Hz), 7.61 (d, 1H, Ar-H, 3J(1H, 1H) = 7.0 Hz). 29Si NMR (C6D6, 99.36 MHz, 25 °C):  (ppm) -13.5.
Synthesis of 2-(2,6-diisopropylphenyl)-3-methyl-1,1-diphenyl-2,3-dihydro-1H-6,8-dioxa-2-aza-1-sila-as-indacene (7). A suspension of L3Li (0.46 g, 1.40 mmol) in Et2O (20 mL) was added dropwise to a stirred solution of Ph2SiH2 (0.26 g, 1.40 mmol) in Et2O (20 mL) at -78 °C. The reaction mixture was left to warm up to room temperature and stirred overnight. After that all insoluble material was filtered off, the Et2O filtrate was evaporated and washed with small amount of cold hexane to afford white powder material characterized as 7. Yield: 0.57 g (70 %). For 7: mp = 87-91 °C. Anal.Calcd.for C37H45NO3Si (MW 579.84): C, 76.6; H, 7.8. Found: C, 76.3; H, 7.6. 1H NMR (C6D6, 500.13 MHz, 25 °C):  (ppm) 0.25 (d, 3H, CH3(iPr), 3J(1H, 1H) = 6.7 Hz), 0.63 (d, 3H, CH3(iPr), 3J(1H, 1H) = 6.7 Hz), 1.11 (d, 3H, CH3(iPr), 3J(1H, 1H) = 6.7 Hz), 1.20 (d, 3H, CH3(iPr), 3J(1H, 1H) = 6.7 Hz), 1.58 (d, 3H, CH3, 3J(1H, 1H) = 6.4 Hz), 2.75 (sept, 1H, CH(iPr), 3J(1H, 1H) = 6.7 Hz), 3.79 (sept, 1H, CH(iPr), 3J(1H, 1H) = 6.7 Hz), 4.76 (q, 1H, CH, 3J(1H, 1H) = 6.4 Hz), 5.05 (s, 1H, OCH2O), 5.32 (s, 1H, OCH2O), 6.69 (d, 1H, Ar-H, 3J(1H, 1H) =  7.9 Hz), 6.84 (d, 1H, Ar-H, 3J(1H, 1H) =  7.9 Hz), 7.11-7.15 (m, 10H, Ar-H), 7.62-7.65 (m, 4H, Ar-H). 13C NMR (C6D6, 125.72 MHz, 25 °C):  (ppm) 15.4 (CH3(Et2O)), 23.0 ((CH(CH3)N)), 24.4, 24.5, 25.0, 26.4 (CH3(iPr)), 28.0, 28.4 (CH(iPr)), 65.7 (CH2(Et2O)), 66.7 (CH(CH3)N), 100.6 (OCH2O), 110.7, 113.8, 116.8, 124.0, 125.0, 126.5, 128.3, 129.8, 129.9, 132.7, 135.1, 135.9, 136.3, 137.3, 139.8, 146.1, 147.9, 148.9, 149.0, 150.8 (Ar-C). 29Si NMR (C6D6, 99.36 MHz, 25 °C):  (ppm) -8.6.
Synthesis of 2-(2,6-diisopropylphenyl)-3-methyl-1-phenyl-2,3-dihydro-1H-6,8-dioxa-2-aza-1-sila-as-indacene (8). A suspension of L3Li (0.47 g, 1.43 mmol) in Et2O (20 mL) was added dropwise to a stirred solution of PhSiH3 (0.16 g, 1.43 mmol) in Et2O (20 mL) at -78 °C. The reaction mixture was left to warm up to room temperature and stirred overnight. Then, all volatiles were removed under reduced pressure, the residue was suspended in hexane (30 mL) and the insoluble material was filtered off. The hexane filtrate was concentrated and cooled to 4 °C to afford colourless crystals of 8. Yield: 0.41 g (67 %). For 8: mp = 135-137 °C. Anal.Calcd.for C27H31NO2Si (MW 429.63): C, 75.5; H, 7.3. Found: C, 75.1; H, 7.1. rac-RS/SR-8: 1H NMR (C6D6, 500.13 MHz, 25 °C):  (ppm) 0.38 (d, 3H, CH3(iPr), 3J(1H, 1H) = 6.8 Hz), 1.17 (d, 3H, CH3(iPr), 3J(1H, 1H) = 6.8 Hz), 1.22 (d, 3H, CH3(iPr), 3J(1H, 1H) = 6.8 Hz), 1.28 (d, 3H, CH3(iPr), 3J(1H, 1H) = 6.8 Hz), 1.43 (d, 3H, CH3, 3J(1H, 1H) = 6.4 Hz), 3.20 (sept, 1H, CH(iPr), 3J(1H, 1H) = 6.8 Hz), 3.54 (sept, 1H, CH(iPr), 3J(1H, 1H) = 6.8 Hz), 4.58 (q, 1H, CH, 3J(1H, 1H) = 6.4 Hz), 5.12 (s, 1H, OCH2O), 5.18 (s, 1H, OCH2O), 5.96 (s, 1H, Si-H, 1J(29Si, 1H) =  214 Hz), 6.58 (d, 1H, Ar-H, 3J(1H, 1H) =  7.9 Hz), 6.80 (d, 1H, Ar-H, 3J(1H, 1H) =  7.9 Hz), 7.05-7.15 (m, 6H, Ar-H), 7.56 (d, 2H, Ar-H, 3J(1H, 1H) =  6.4 Hz). 13C NMR (C6D6, 125.72 MHz, 25 °C):  (ppm) 23.9 ((CH(CH3)N)), 24.1, 24.6, 24.9, 25.3 (CH3(iPr)), 27.6, 28.2 (CH(iPr)), 66.4 (CH(CH3)N), 100.5 (OCH2O), 110.6, 112.0, 111.6, 123.9, 124.8, 126.6, 128.1, 130.5, 134.9, 135.4, 138.9, 145.9, 148.3, 148.6, 149.5, 151.0 (Ar-C). 29Si NMR (C6D6, 99.36 MHz, 25 °C):  (ppm) -10.5. rac-SS/RR-8: 1H NMR (C6D6, 500.13 MHz, 25 °C):  (ppm) 0.40 (d, 3H, CH3(iPr), 3J(1H, 1H) = 6.8 Hz), 1.14 (d, 3H, CH3(iPr), 3J(1H, 1H) = 6.8 Hz), 1.23 (d, 3H, CH3(iPr), 3J(1H, 1H) = 6.8 Hz), 1.26 (d, 3H, CH3(iPr), 3J(1H, 1H) = 6.8 Hz), 1.41 (d, 3H, CH3, 3J(1H, 1H) = 6.4 Hz), 3.04 (sept, 1H, CH(iPr), 3J(1H, 1H) = 6.8 Hz), 3.82 (sept, 1H, CH(iPr), 3J(1H, 1H) = 6.8 Hz), 4.77 (q, 1H, CH, 3J(1H, 1H) = 6.4 Hz), 5.27 (s, 1H, OCH2O), 5.27 (s, 1H, OCH2O), 6.13 (s, 1H, Si-H, 1J(29Si, 1H) =  215 Hz), 6.61 (d, 1H, Ar-H, 3J(1H, 1H) =  7.9 Hz), 6.85 (d, 1H, Ar-H, 3J(1H, 1H) =  7.9 Hz), 6.94 (d, 1H, Ar-H, 3J(1H, 1H) =  7.6 Hz), 6.98-7.04 (m, 2H, Ar-H), 7.47 (d, 2H, Ar-H, 3J(1H, 1H) =  6.4 Hz), 3 protons are in region of 7.03-7.17 ppm. 29Si NMR (C6D6, 99.36 MHz, 25 °C):  (ppm) -14.3.
Crystallography: Full-sets of diffraction data for 1, 4, rac-R/S-5(7) and rac-RS/SR-6(8) were collected at 150(2)K with a Bruker D8-Venture diffractometer equipped with Cu (Cu/K radiation;  =1.54178 Å) or Mo (Mo/K radiation;  = 0.71073 Å) microfocus X-ray (IµS) sources, Photon CMOS detector and Oxford Cryosystems cooling device was used for data collection.
The frames were integrated with the Bruker SAINT software package using a narrow-frame algorithm. Data were corrected for absorption effects using the Multi-Scan method (SADABS). Obtained data were treated by XT-version 2014/5 and SHELXL-2014/7 software implemented in APEX3 v2016.5-0 (Bruker AXS) system.[20]
Hydrogen atoms were mostly localized on a difference Fourier map, however to ensure uniformity of treatment of crystal, all hydrogen were recalculated into idealized positions (riding model) and assigned temperature factors Hiso(H) = 1.2 Ueq (pivot atom) or of 1.5Ueq (methyl). H atoms in methyl, methylene, methine moieties and hydrogen atoms in aromatic rings were placed with C-H distances of 0.96, 0.97, 0.98 and 0.93Å. The hydrogen atoms of the Si-H group were placed according appropriate maxima on the Fourier difference electron density map. The disordered t-Bu group was treated by splitting all the atoms to two positions with approximate ratio of occupancy 3:1. 
Rint = Fo2 - Fo,mean2/Fo2, GOF = [(w(Fo2 - Fc2)2)/(Ndiffrs - Nparams)]½ for all data, R(F) = Fo - Fc/Fofor observed data, wR(F2) = [(w(Fo2 - Fc2)2)/(w(Fo2)2)]½ for all data.
Crystallographic data for structural analysis have been deposited with the Cambridge Crystallographic Data Centre, CCDC no. 1887257 (1), 1887258 (4), 1887259 (rac-R/S-5), 1887260 (rac-RS/SR-6), 1887261 (rac-R/S-5·Et2O) and 1887262 (rac-RS/SR-8). Copies of this information may be obtained free of charge from The Director, CCDC, 12 Union Road, Cambridge CB2 1EY, UK (fax: +44-1223-336033; e-mail: deposit@ccdc.cam.ac.uk or www: http://www.ccdc.cam.ac.uk).
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