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a b s t r a c t 

A hexacoordinate organosilane with a SiC4N2 skeleton has been synthesized from the reaction of a tri- 

dentate, dianionic, CNC-diphenylpyridine (DPP) ligand with SiCl 4 . The complex has a distorted octahedral 

geometry with short Si-N bond lengths averaging 1.9111(14) Å. The Si(DPP) 2 complex is resistant to hy- 

drolysis and thermally robust. Thermally evaporated films of Si(DPP) 2 exhibit bipolar charge transport, 

with electron and hole charge mobilities high enough for device applications (μe = 18 × 10 −5 cm 

2 V 

−1 s −1 

and μh = 1.1 × 10 −5 cm 

2 V 

−1 s −1 ). Computational modeling indicates electron transport involves a conven- 

tional π-delocalized LUMO, but that hole transport involves a delocalized σ -bonded HOMO. 

© 2021 Elsevier B.V. All rights reserved. 
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. Introduction 

While the vast majority of silicon-containing compounds pos- 

ess tetracoordinate silicon atoms, there are several notable exam- 

les of stable, robust pentacoordinate and hexacoordinate silicon 

pecies. The work of Voronkov and others with silatranes is partic- 

larly relevant in this regard [1–6] . The silatranes with an SiO3NX 

keleton and a sterically constrained transannular N → Si bond are 

n important class of pentacoordinate silanes that have been ex- 

lored for a wide range of applications including immobilization of 

iomolecules [7] , cross-coupling reactions [8] , and hair-growth and 

harmacological applications [9,10] . The silicon porphyrins [11] and 

hthalocyanines with an SiN4X2 skeleton are another significant 

lass of hypercoordinate silicon complexes that have been explored 

or biological [12–17] and energy-related applications [18–24] . In 

oth cases, incorporation of the formally neutral, nitrogen base 

ites within a polydentate ligand framework prevents dissociation 
✩ Dedicated to Mikhail Grigorievich Voronkov in celebration of the 100th anniver- 

ary of his birth. 
∗ Corresponding author: Department of Chemistry, University of North Carolina 

t Charlotte, Charlotte NC 28223, USA. 

E-mail address: Tom.Schmedake@uncc.edu (T.A. Schmedake). 
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nd imparts the moisture and thermal stability necessary for many 

pplications ( Fig. 1 ). 

By contrast, hypercoordinate organosilanes with hemilabile CN- 

identate ligands or NCN tridentate ligands where the neutral ni- 

rogen donor site is not constrained possess weak, long range Si- 

 interactions at most [25–27] . Consequently, structural studies 

f the SiC4N2 skeleton are quite rare. The Cambridge Structural 

atabase contains only one hit for a SiC4N2 skeleton with in- 

ramolecular Si-N bonds of 3 Å length or less ( Fig. 2 ), [28] and

o hits for a SiC4N2 skeleton with Si-N bond lengths approach- 

ng a conventional Si-N bond length of 2.0 Å or less. The potential 

or exploiting Voronkov’s strategy of a sterically constrained N → Si 

ransannular interaction in stabilizing higher coordination numbers 

or organosilicon complexes becomes readily apparent and sug- 

ests CNC-pincer ligands may be attractive ligands for developing 

he SiC4N2 framework. 

We previously exploited a similar strategy to develop 

i(pincer) 2 complexes as attractive candidates for organic elec- 

ronic applications including OLED, OPV, and OFETs since they 

re thermally robust, redox-active, non-polar, and electronically 

unable through synthetic modification. In addition, the silicon 

enter with its perpendicular ligands creates a site of tortuosity, 

 desirable feature for raising the T g of organic materials for 

https://doi.org/10.1016/j.jorganchem.2021.122208
http://www.ScienceDirect.com
http://www.elsevier.com/locate/jorganchem
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jorganchem.2021.122208&domain=pdf
mailto:Tom.Schmedake@uncc.edu
https://doi.org/10.1016/j.jorganchem.2021.122208
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Fig. 1. N → Si transannular interactions in silatranes and silicon phthalocyanine 

complexes (top row), and the pyridine-containing pincer ligands explored in this 

manuscript (bottom row). 

Fig. 2. Structurally determined hypercoordinate silicon compounds with SiC4N1 or 

SiC4N2 frameworks reported in the Cambridge Structural Database [28 , 29 , 30] . 
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Scheme 1. Synthesis of compounds 1-3. 
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lectronic applications. The redox innocence of the silicon center 

eads to delocalized, ligand-localized redox events [31] , lowering 

he reorganization energies and improving charge mobilities. In 

revious studies, we focused on hexacoordinate silicon complexes 

ith a SiN6 framework [32] . These nitrogen-rich complexes pos- 

essed a low LUMO and demonstrated effectiveness as an electron 

ransport/hole blocking material. Recent developments in single- 

ayer OLEDs have demonstrated a need for the development of 

obust, bipolar transport materials (electron and hole transport) 

or triplet-harvesting dopants [33–35] . In this manuscript, we turn 

ur focus towards the development of Si(pincer) 2 complexes as 

ipolar hosts with the development of a robust SiC4N2 Si(pincer) 2 
omplex. 

. Results and discussion 

In our initial attempts to develop hypercoordinate organosilanes 

ith pincer ligands, we attempted to synthesize the pentacoor- 

inate species, Si(bzimpy)Me 2 , 1 , and Si(DPP)Me 2 , 2 (DPP = 2,6- 

iphenylpyridine ligand, Scheme 1 ). The reaction of the ligand 

,6-bis(benzimidazol-2-yl)pyridine (bzimpy, L1 ), with SiMe 2 Cl 2 in 

hloroform with triethylamine as an HCl scavenger produces com- 

lex 1 . The reaction of 2,6-bis(2-bromophenyl)pyridine with n- 

uLi in THF at −78 °C generates the dianion, L2 , which was sub- 

equently combined with SiMe 2 Cl 2 in an attempt to generate 2 . 

ALDI mass spectroscopy provided evidence that both species 

ere obtained though neither was stable enough to be isolated 

nd purified. In addition, both species possess a 29 Si NMR sig- 

al consistent with a pentacoordinate silicon center: −74 ppm 

compound 1 ) and −72 ppm (compound 2 ). We were able to ob- 
2 
ain crystals of 1 , by taking advantage of the fact that hydroly- 

is/solvolysis of 1 regenerates L1 . So combination of L1 with an 

xcess of SiMe 2 Cl 2 in CHCl 3 and an excess of triethylamine pro- 

uced crystals of 1 that could be briefly manipulated under min- 

ral oil and immediately mounted under the cryostream at −100 

C ( Fig. 3 ). Likewise, by addition of an excess of SiMe 2 Cl 2 to L1 , we

ere able to obtain 

1 H and 

13 C spectra for 1 ( ESI). However, we 

ere unable to produce samples of 2 of sufficient purity for as- 

ignment of 1 H and 

13 C. The poor stability of 1 and 2 is consistent 

ith earlier observations by Jia and coworkers, who despite suc- 

ess isolating heavier Group IV congeners reported that the com- 

lexes Si(bip)Ph 2 and Si(bap)Ph 2 were thermally unstable and un- 

erwent rapid decomposition upon isolation at ambient temper- 

ture (bip = 2,6-bis(2 ′ -indolyl)pyridine and bap = 2,6-bis[2 ′ -(7- 

zaindolyl)]pyridine) [36] . 

The crystal structure of 1 indicates a pentacoordinate sili- 

on center with a SiC2N3 skeleton, with a planar bzimpy ligand 

nd a distorted trigonal bipyramidal geometry at silicon with the 

yridine and methyl substituents occupying the equatorial plane 

 � C20-Si-C21 = 122.25(7) °, � C20-Si-N3 = 120.25(6) °, and � C21-Si- 

3 = 117.50(6) °) and the benzimidazole substituents occupying dis- 

orted axial positions ( � N5-Si-N1 = 159.28 °). The short transannu- 

ar N3-Si bond 1.9085(13) ̊A is identical to the other two Si-N bonds 

1.9065(13) ̊A and 1.9085(13) ̊A), a consequence of the steric con- 

traint resulting from the NNN-pincer geometry. 

The reaction of L2 with SiCl 4 in THF at −78 °C produced the 

esired hexacoordinate SiC4N2 complex, 3 . The yields for this re- 

ction were consistently low, with our highest yield being 17%. 

evertheless, 3 shows remarkable stability. 1 H-NMR of 3 is consis- 
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Fig. 3. (top) Crystal structure of 1 , as 1 ·½CHCl 3 in space group P ̄1 shown as 50% probability ellipsoids with hydrogen atoms and solvent molecules (CHCl 3 ) omitted for 

clarity, and the packing diagram of 1 ·½CHCl 3 with solvent included. (bottom) Crystal structure of 3 , as 3 ·THF in space group P 2 1 /n shown as 50% probability ellipsoids with 

hydrogen atoms and solvent molecules omitted, and the packing diagram of 3 ·THF . 
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Fig. 4. UV-vis (red) and fluorescence (blue) spectra of 3 in CH 2 Cl 2 . Fluorescence 

spectrum excited at 360 nm. Caption: (For interpretation of the references to color 

in this figure legend, the reader is referred to the web version of this article). 
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ent with the expected D 2 d symmetry including a significant up- 

eld shift of one of the aromatic peaks to 6.0 ppm due to shield-

ng from the aromatic ring current of the pyridine rings. In ad- 

ition, 29 Si-NMR gives a peak at −150 ppm, clear evidence of 

 well-shielded hexacoordinate silicon complex in solution. X-ray 

uality crystals of 3 were obtained from THF ( 3 ·THF , Fig. 3 ) and

lso from CHCl 3 ( 3 ·CHCl 3 , ESI). The hexacoordinate silicon center 

dopts a distorted octahedral geometry with nearly planar ligands 

riented perpendicular to one another. As with 1 , the Si-N bond 

s within normal Si-N bonding distances Si1-N1 = 1.9095(14) Å and 

i1-N2 = 1.9126(14) Å. The four Si-C bonds are also within con- 

entional Si-C bond lengths at just under 1.97 Å. 

Unlike the pentacoordinate species, 3 is remarkably robust. 

hermogravimetric analysis indicates 3 is thermally stable to over 

00 °C in nitrogen (ESI). In addition, differential scanning calorime- 

ry indicates that 3 possess a very high T g (T g onset = 263 °C, 

SI). It is also indefinitely stable in a 50:50 mixture of DMSO and 

ater, showing no sign of hydrolysis after 48 h. The yellow ap- 

earance of 3 is consistent with a broad low intensity absorbance 

entered around 420 nm ( Fig. 4 ). Compound 3 also exhibits a 

eak emission in solution centered around 440 nm with a quan- 

um yield of 0.0 018 ( ±0.0 01). The small Stokes shift may con- 

ribute to the weak fluorescence intensity observed. Attempts to 

easure the fluorescence lifetime of 3 in CH 2 Cl 2 indicated a rapid 

ulti-exponential decay ( Fig. 5 ) that could be fit with a three- 

xponent model with an amplitude averaged lifetime of 1.6 ns (cal- 

ulated as amplitude average lifetime, τa = 

∑ 

(A n τn ) / 
∑ 

A n , with 

1 = 0.50 ns, τ 2 = 1.5 ns, τ 3 = 6.1 ns and respective relative am- 

litudes A 1 = 0.4517, A 2 = 0.4229, A 3 = 0.1254). 

Raman spectroscopy was performed on crystals of 3 ·THF 

 Fig. 6 ). The experimentally observed spectrum reasonably 
a

3 
atched the predicted Raman spectrum calculated for 3 in 

he gas phase (B3LYP/6–31G 

∗). The strongest band in the ex- 

erimental spectrum shows up at 1043 cm 

−1 and matches the 

050 cm 

−1 band in the theoretical spectrum that corresponds to 

he symmetric stretch of the SiC4N2 skeleton and provides a po- 

ential signature for identification of future SiC4N2 complexes. In 

ddition, the close match between the experimental and theoreti- 
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Fig. 5. Fluorescence lifetime of 3 in CH 2 Cl 2 (black) fit to a three-exponential decay 

curve (red) . Instrument response function is shown in gray. Caption: (For interpre- 

tation of the references to color in this figure legend, the reader is referred to the 

web version of this article). 

Fig. 6. Raman spectrum of Si(DPP) 2 •THF crystals (top) and predicted Raman spec- 

trum calculated from optimized structure of Si(DPP) 2 in the gas phase (B3LYP/6–

31G ∗). 
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Fig. 7. Charge mobility curves for Si(DPP) 2 thin films plotted as Log(Voltage, V) vs. 

Log(current density, J measured in units of A/cm 

2 ) for three best-performing hole 

mobility devices (black) and electron mobility devices (blue) in the space-charge- 

limited region. The surface area for all films was 6.0 × 10 −6 m 

2 . The film thickness 

for Si(DPP) 2 was 173 nm for hole mobility devices and 180 nm for electron mobility 

devices. 

Table 1 

Calculated and experimental charge mobility data for Si(DPP) 2 films. 

h + e −

λcalc (h / e ) 248 meV 345 meV 

V calc (h / e ) 0.14 meV 2.0 meV 

μcalc (h / e ) 3.5 × 10 −5 cm 

2 V −1 s −1 8.8 × 10 −5 cm 

2 V −1 s −1 

μexp (h / e ) 1.1 × 10 −5 cm 

2 V −1 s −1 18 × 10 −5 cm 

2 V −1 s −1 

(st.dev.) (0.92 × 10 −5 cm 

2 V −1 s −1 ) (11 × 10 −5 cm 

2 V −1 s −1 ) 

Fig. 8. HOMO (left) and LUMO (right) of Si(DPP) 2 . 
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al spectra provides evidence of the accuracy of our computational 

odeling. 

A reduction wave and an oxidation wave (E ox,onset = + 0.47 V 

nd E red,onset = −2.20 V vs. Fc + 1/0 , both only partially re- 

ersible) were observed in cyclic voltammetry of 3 in 

MSO with TBAPF 6 and Pt electrode. These values provide a 

(HOMO) = −5.27 V and E(LUMO) = −2.60 V (calculated using 

(LUMO/HOMO) = -e[E red / ox , onset + 4.8 V]). The resulting band gap 

E LUMO-HOMO = 2.73 V is consistent with the optical band gap 

stimated from the edge of the low-energy absorption band at 

.7 eV. As expected, switching from N-rich bzimpy ligand to the 

iphenylpyridine ligand raised the HOMO and LUMO considerably. 

y comparison, Si(bzimpy) 2 has an E(LUMO) = −3.4 V based on 

V and an estimated E(HOMO) of −5.9 V based on an optical band 

ap of 2.5 eV. 

Samples of 3 were transferred to a glove box equipped with a 

hermal evaporation system to explore the charge transport prop- 

rties of a thin film. Electron only devices were constructed by 

vaporating and depositing a thin layer of 3 (180 nm) onto an 
4 
TO surface followed by aluminum. For the hole only devices, 

 (173 nm) was deposited on ITO/PEDOT:PSS followed by gold. 

og(J)-log(V) plots were used to confirm the devices were oper- 

ting in a space-charge limited current regime ( Fig. 7 ), and the 

eading three electron only and hole only devices were averaged 

o give an electron mobility of μe = 18 × 10 −5 cm 

2 V 

−1 s −1 and 

h = 1.1 × 10 −5 cm 

2 V 

−1 s −1 ( Table 1 ). 

We used computational modeling to probe the electronic struc- 

ure and to better understand the bipolar charge transport of 3 and 

hy the electron mobility is higher than the hole mobility in 3 . 

he geometry of Si(DPP) 2 was optimized using DFT calculations, 

B3LYP/6–31G 

∗, Gaussian 16). The resulting HOMO has an unusual 

elocalized σ -orbital symmetry around the SiC 4 plane ( Fig. 8 ). The 

UMO by contrast is a more conventional delocalized pi-orbital 

pread out over the entire molecule. Electron and hole mobilities 

ere estimated using Marcus-Hush theory, and the Marcus equa- 

ion with �G 

o = 0 was used to measure the rate of charge transfer

Eqs. (1)–(6)), [37,38] . To estimate the electronic coupling (tunnel- 

ng matrix) V h/e , the method of energy splitting in dimer was used 

ith Koopman’s theorem (KT-ESD method). Neighboring Si(DPP) 2 
olecules in the crystal lattice related through an inversion cen- 

er were selected for a single point energy calculation to ensure 

rontier orbital splitting was exclusively a result of electronic cou- 
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Fig. 9. Structure of neutral symmetrical dimer from crystal structure of 

Si(DPP) 2 •THF lattice (top). Orange dot indicates a crystallographic inversion cen- 

ter, red dots indicate calculated centroids of the phenyl rings. Calculated frontier 

orbitals and energy levels (eV) of neutral dimers (bottom). 
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ling and not due to differences in site energy ( Fig. 9 ). The hole

ransport is significantly hindered by poor electronic coupling re- 

ulting from the poor overlap of the σ -delocalized HOMO/HOMO-1 

rbitals, but the LUMO/LUMO + 1 orbital splitting is only marginally 

etter. Also, the considerably lower hole reorganization energy 

omewhat offsets the difference and results in calculated charge 

arrier rates that are relatively matched with each other and with 

he experimentally observed rates. 

 h/e = 

(
π

λh/e k B T 

)1 / 2 

×
V 

2 
h/e 

h̄ 

× exp 

(−λh/e 

4 k B T 

)
(1) 

hole = 

[
E 

+ ( A ) + E 

(
A 

+ )]−[
E 

+ (A 

+ )+ E ( A ) 
]

(2) 

electron = 

[
E 

−( A ) + E 

(
A 

−)]
−
[
E 

−(
A 

−)
+ E ( A ) 

]
(3) 

 h/e = 

E HOM O/LUM O +1 − E HOM O −1 /LUM O 

2 

(4) 

 = 0 . 5 k r 2 (5) 

= eD/ k B T (6) 

. Conclusion 

The current synthetic route proceeds through initial formation 

f the dilithio dianion of the CNC ligand. This greatly limits the 

ynthetic versatility of the method, precluding benzylic hydrogens 

r other acidic sites for example. In addition, the overall yield was 

onsistently low in our hands. Continued development of ortho- 

elective C 

–H silylation methods, could be very beneficial for in- 

reasing the availability and synthetic variability of Si(CNC) 2 com- 

lexes [39,40] . 
5 
Nevertheless, the robustness of Si(DPP) 2 demonstrates the fea- 

ibility of employing dianionic CNC-pincer ligands for stabilizing 

exacoordinate silicon complexes. Hole mobility via intermolecu- 

ar hopping involving a sigma-delocalized HOMO is about an or- 

er of magnitude lower than electron mobility involving the pi- 

elocalized LUMO. This suggests Si(DPP) 2 and other Si(CNC) 2 com- 

lexes may be attractive targets for bipolar charge transport for 

ingle-layer OLEDs and other organic electronic devices, and fur- 

her synthetic development of Si(CNC) 2 complexes is warranted. 

. Experimental 

General – Tetrahydrofuran was distilled from a benzophenone- 

odium still prior to use. L1 and all other reagents were purchased 

nd used without further purification. L2 was synthesized and pu- 

ified following a previously reported Suzuki-coupling method [41] . 

Attempted synthesis of 1 . 2,6-bis(benzimidazol-2-yl)pyridine 

 L1 , 0.20 mmol, 62 mg) was added to an NMR tube with 1 mL

f CDCl 3 . Excess triethylamine (100 μL , 0.72 mmol) was added 

o the NMR tube, and the tube was flushed with nitrogen. 

ichlorodimethylsilane (100 μL , 0.82 mmol) was then injected. 

rystals of 1 formed in the NMR tube. Contents of the NMR tube 

ere poured into a Petri dish containing mineral oil, an appropri- 

te crystal was quickly mounted on a nylon-loop goniometer head 

nd placed in the cryostream to obtain the x-ray crystal structure. 
 H NMR (CDCl 3 , 500 MHz): δ (ppm, relative to TMS) = 0.90 (S, 

H), 7.30 (ddd, 2H, 8.0 Hz, 7.1 Hz, 1.4 Hz) 7.36 (ddd, 2H, 8.0 Hz,

.7 Hz, 1 Hz) 7.68 (d, 2H, 7.8 Hz), 7.84 (d, 2H, 7.8 Hz), 8.29 (d, 2H,

.7 Hz), 8.39 ppm (M, 1H). 13 C{ 1 H} NMR (CDCl 3 , 125 MHz): δ (ppm

elative to TMS) = 5.4, 113.9, 118.7, 121.0, 123.1, 124.6, 137.9, 147.2, 

48.1, 148.8, 149.6. 29 Si NMR (CDCl 3 , 99 MHz): δ (ppm relative to 

MS) = −73.6. MS (MALDI-TOF): [M-H] + , m/z = 368.8. 

Attempted synthesis of 2. 2,6-bis(2-bromophenyl)pyridine 

0.112 g) was placed into a dry Schlenk flask with a stir bar. The 

ask was degassed and THF ( ∼50 mL) was added. The solution 

as placed under nitrogen and stirred in a dry ice/acetone bath 

or 10 min. Then n-BuLi (0.253 mL, 2.2 eqv) was added to the 

ask and stirred for an additional 30 min. The solution turned 

 dark brown/rusty color upon addition. Dichlorodimethylsilane 

0.040 mL, 1 eqv) was added to the flask and stirred. The solution 

as left to slowly warm to room temperature overnight. 29 Si 

MR (CD 2 Cl 2 , 99 MHz): δ (ppm relative to TMS) = −71.8. MS 

MALDI-TOF): [M(-CH 3 )] + , m/z = 272.8; [M] + , m/z = 288.8. 

Synthesis of 3. 2,6-bis(2-bromophenyl)pyridine (1.22 g, 

.14 mmol) was added to a dry Schlenk flask with a stir bar. 

etrahydrofuran (100 mL) was added to the flask, and the result- 

ng solution was degassed with nitrogen. The solution was stirred 

nd cooled to −90 °C, this temperature was maintained for the 

uration of the reaction. 2.1 equivalents of n-BuLi (6.58 mmol, 

.65 mL of 2.5 M in hexanes solution) was added. Debromi- 

ation was followed by testing aliquots from the reaction with 

CMS. Upon completion of the debromination, neat SiCl 4 (0.5 eq., 

.57 mmol, 0.18 mL) was injected and stirred. The reaction so- 

ution was maintained at −90 °C for an additional hour after 

njection and then left to warm slowly overnight. The solvent was 

emoved the following morning. The resulting crude material was 

edissolved in 400 mL of boiling THF, filtered and run through a 

hort silica gel column (mobile phase: THF, 70–230 mesh). The 

olution was then evaporated on a rotary evaporator to produce 

n orange oil. The oil was rinsed with diethyl ether to form a 

ellow precipitate. The precipitate was then recrystallized from 

HF, and washed with chloroform to yield Si(DPP) 2 as a pale 

ellow solid (130 mg, 17% yield). 1 H NMR (DMSO–d6, 500 MHz): 

(ppm, relative to TMS) = 6.00 [d, 2H, 7.3 Hz], 6.77 [dd, 2H, 

.3, 7.3 Hz], 6.97 [dd, 2H, 7.3, 7.3 Hz], 8.11 [d, 2H, 7.3 Hz], 8.64,

.55 [AB 2 pattern , 3H, J AB = 7.7 Hz]. 13 C{ 1 H} NMR (DMSO–d6, 
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Table 2 

X-ray crystallographic data for 1 ·½CHCl 3 , 3 ·THF , and 3 ·CHCl 3 . 

1 ·½CHCl 3 3 ·THF 3 ·CHCl 3 

empirical formula C 21.5 H 17.5 Cl 1.5 N 5 Si C 38 H 30 N 2 OSi C 35 H 23 Cl 3 N 2 Si 

formula weight (g/mol) 427.17 558.73 605.99 

crystal system triclinic monoclinic monoclinic 

space group, Z P -1, 4 P 2 1 / n , 4 P 2 1 / n , 4 

temperature (K) 100 100 100 

wavelength ( ̊A) 1.54184 0.71073 0.71073 

crystal size (mm) 0.32 × 0.37 × 0.48 0.07 × 0.14 × 0.16 0.08 × 0.09 × 0.14 

a , Å 11.1264(3) 12.3940(8) 12.3708(7) 

b , Å 12.2430(4) 14.3540(9) 14.0589(9) 

c , Å 15.6147(4) 16.3931(13) 16.5093(12) 

α, ° 82.157(2) 90 90 

β , ° 86.393(2) 97.736(3) 98.202(3) 

γ , ° 64.811(3) 90 90 

volume ( ̊A 3 ) 1906.75(10) 2889.8(3) 2841.9(3) 

D calc (g/cm 

3 ) 1.488 1.284 1.416 

abs. coeff. (mm 

−1 ) 3.176 0.116 0.394 

F(000) 884 1176 1248 

� range for data 4.02–66.81 2.21–26.50 2.41–26.77 

reflections collected 33,500 74,489 47,388 

data/restraints/parameters 6734 / 0 / 528 5975 / 0 / 379 6031 / 0 / 370 

R(int) 0.0321 0.0552 0.0644 

final R [ I > 2 σ ( I )] R1, wR2 0.0293, 0.0749 0.0411, 0.0959 0.0397, 0.0924 

final R (all data) R1, wR2 0.0321, 0.0773 0.0476, 0.1016 0.0523, 0.1026 

goodness-of-fit on F 2 1.031 1.119 1.056 

larg. diff. peak, hole, e ̊A −3 0.325, −0.346 0.435, −0.304 0.372, −0.510 

CCDC Deposition No. 2,109,550 2,109,551 2,109,552 
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25 MHz): δ (ppm relative to TMS) = 116.2, 123.7, 124.7, 126.5, 

30.1, 134.3 144.0, 152.3, 162.1. 29 Si NMR (DMSO–d6, 99 MHz): 

(ppm relative to TMS) = −150.3. Anal. Calc. for C34H22N2Si: 

, 83.92; H, 4.56; N, 5.76. Found: C, 83.74; H, 4.59; N, 5.82%. MS 

MALDI-TOF): [M-H] + , m/z = 487.7. 

All quantum chemical calculations were performed using den- 

ity functional theory (DFT) [42–45] realized in Gaussian 16 Rev. 

.01 program packages. We have performed calculations applying 

ecke three parameter hybrid functional [46] which uses the non- 

ocal correlation provided by the Lee, Yang, and Parr expression 

47,48] - B3LYP. As a basis set we have employed standard basis 

et 6–31G 

∗ based on a gaussian type of functions. The combina- 

ion of functional and basis set was selected based on precision 

f prediction of the electronic spectrum of silicon hexacoordinated 

ompound Si(bzimpy) 2 using time-dependent DFT approach. For all 

alculated structures optimized structures were obtained. Frequen- 

ies calculations demonstrated absence of negative values indicat- 

ng that all obtained structures correspond to the global minimum. 

ingle-point energy for structures 3 and the symmetric dimer of 3 

ere −1707.5683 Hartrees and −3415.134410 Hartrees, respectively 

Cartesian coordinates of both species are included in the ESI Ta- 

les S7–S8). 

Single crystal X-ray diffraction data of 1 ·½CHCl 3 was acquired 

ith a Rigaku Gemini Ultra diffractometer using Cu K α radiation 

 λ = 1.5418 Å), while diffraction data of 3 ·THF and 3 ·CHCl 3 were

easured using a Bruker D8 Venture diffractometer with Mo K α
adiation ( λ = 0.71073 Å). Crystals of suitable size were coated 

ith a thin layer of oil, mounted on the diffractometer, and flash 

ooled to 100 K in a nitrogen cold stream. Data were collected us- 

ng phi and omega scans. CrysAlisPro [49] and Apex3 [50] software 

ere used to control the diffractometers and perform data reduc- 

ion. The crystal structures were solved with SHELXS and SHELXT 

51] . Alternate cycles of model-building in Olex2 [52] and refine- 

ent on F 2 using full-matrix least squares techniques in SHELXL 

ollowed. All non-hydrogen atoms were refined anisotropically. All 

ydrogen atom positions were calculated based on idealized ge- 

metries and recalculated after each cycle of least squares. During 

efinement, hydrogen atom – parent atom vectors were held fixed 

riding motion constraint). Crystallographic data is given in Table 2 . 
6 
ables of bond lengths and angles are included in the ESI, Tables 

1–S6. Crystallographic data has been deposited with the Cam- 

ridge Structural Database, under deposition numbers 2,109,550–

,109,552. 
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