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PART A. X-ray crystallographic analysis

Diffraction data of 1, 2 and 3 were collected an a diffractometer equipped with a STOE image plate detector system IPDS2T
using Cu- Ka (A = 1.54178 A) for 2 and Mo-Ka (A = 0.71073 A) for 1 and 3 radiation with graphite monochromatization. The
experiment diffraction data of 4 were collected with a KM4CCD kappa-geometry diffractometer equipped with a Sapphire2
CCD detector. An enhanced X-ray Mo-Ka radiation source with a graphite monochromator was used. Good quality single-
crystal specimens of 1, 2, 3 and 4 were selected for the X-ray diffraction experiments at 120 K for 1, 3, 4 and at 150 K for 2.
The structures were solved by direct methods and refined against F using the Shelxs-97 and ShelxI|-97 programs1 run
under WinGX.” Non-hydrogen atoms were refined with anisotropic displacement parameters: hydrogen atoms were
usually refined using the isotropic model with U;s(H) values fixed at 1.5 Ugq of the C atoms for CH; and 1.2 U, for CH, CH,

and aromatic H.

Crystallographic data for the structures of 1, 2, 3 and 4 reported in this paper have been deposited with the Cambridge
Crystallographic Data Centre as supplementary publication No. CCDC 1818921-1818924. Copies of the data can be
obtained free of charge on application to CCDC, 12 Union Road, Cambridge CB2 1EZ, UK (Fax: (+44) 1223-336-033; E mail:

deposit@ccdc.cam.ac.uk).

Table S1. Crystallographic data for 1, 2, 3 and 4.

1 2 3 4

Empirical formula CosHarLiOsP,Si | CaaHeaCIN,P,SITi | CaoHesCIN,P,Ti | CasHsaCINP,TI

Formula weight 492.59 770.33 697.14 708.03

Crystallographic System monoclinic monoclinic monoclinic monoclinic

Space group Cc P2,/n p2,/c P2i/n

a [A] 10.0158(6) 10.5863(8) 17.6073(5) 11.9613(8)

bIA] 15.7842(12) 20.8521(16) 16.8138(5) 15.7093(13)

c[A] 18.8280(12) 19.6293(12) 13.4071(8) 20.8473(15)

al’] 90 90 90 90

6[°] 96.404(5) 95.244(6) 104.874(3) 99.206(7)

28! 90 90 90 90

VIAY 2958.0(3) 4315.0(5) 3836.1(3) 3866.8(5)

V4 4 4 4 4

Calculated Density [g-cm™] | 1.106 1.186 1.207 1.216

TIK] 120(2) 150(2) 120(2) 120(2)

u[mm™] 0.209 3.433 0.405 0.481

Final R indices R,=0.0898 R,=0.0581 R, = 0.0468 R,=0.0726

[>20(1)] WR,=0.1735 |wR,=0.1425 |wR,=0.1324 |wR,=0.177

R indices (all data) R;=0.2226 R,=0.0850 R,=0.0584 Ry=0.1175
WR,=0.2268 |WR;=0.1719 [wR,=0.1497 |wR,=0.2219

ccpe 1818923 1818921 1818922 1818924
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PART B. NMR Spectrum
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Figure S2. "°C NMR Spectrum of (Ph)tBuP-P(SiMes),.
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Figure S3. *'P{H} NMR Spectrum of (Ph)tBuP-P(SiMes),.
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Figure S4. 'H NMR spectrum of (Ph)tBuP-P(SiMes)Li-2.2THF (1).
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Figure S5. °C NMR spectrum of (Ph)tBuP-P(SiMes)Li-2.2THF (1).
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Figure S6. >'P{H} NMR spectrum of (Ph)tBuP-P(SiMes)Li-2.2THF (1).
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Figure S7. 'H NMR spectrum of 3 (from crystals).
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Figure $8. *'P{H} NMR spectrum from crystals of 3.
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Figure S9. 'H NMR spectrum of 4 (from crystals).
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Figure $10. *P{H} NMR spectrum from crystals of 4.
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Figure S11. **P{H} NMR spectrum of 4 at 248 K in the range from 125 to -300 ppm.
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Figure $12. *P{H} NMR spectrum of 4 at 273 K in the range from 125 to -300 ppm.
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Figure S13. *'P{H} NMR spectrum of 4 at 298 K in the range from 125 to -300 ppm.
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Figure $14. **P{H} NMR spectrum of 4 at 298 K (after 1h) in the range from 125 to -300 ppm.
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Figure S15. "H-coupled *'P HMBC NMR spectrum. The correlation of phosphorus atom with the proton of —SiMes group in the triphosphorus moiety
(Ph)tBuP-P(SiMes)-P(Ph)tBu.



PART C. DFT Results

The geometries of all anions RR’P-P(SiMe;) and their RR’P-P(SiMe;)Li lithiated derivatives (R= tBu, Ph; R’ = tBu, Ph) discussed in this
paper were optimized using density functional theory at the wB97XD functional by Head-Gordon * with 6-311G+(d,p) basis set. The
wB97XD exchange-correlation functional has been chosen, as it has good overall performance for the description of main-group
element compounds, and it also accounts well for long-range and dispersion interactions between SiMesP and PR, fragments. Molecular
geometries were first energy optimized using the solid-state structures as starting points, and the nature of the final geometries as local
minima on the potential energy surface was then validated by frequency calculations at the same level of theory. Condensed Fukui
functions * were calculated using partial charges derived via both, natural and Hirshfeld population analysis.

Single point calculations on [“*NaNacTi(Cl){n*-P(SiMes)-PtBu,}], [“NaNacTi(Cl){n*-P(SiMes)-PiPr,}], [(PNP)Ti(Cl){n"-P(SiMe;)-PtBu,}],
[(PNP)Ti(Cl){n*-P(SiMe3)-PiPr,}], [V"*NaNacTi(Cl){n*-P(SiMes)-P(Ph)tBu}], [*NaNacTi(Cl){n’>-P-P(Ph)tBu}] and [(PNP)Ti(Cl){n’-P-P(Ph)tBu}]
complexes (for N, N-1 and both, singlet and triplet N+1 electron states) carried out at the wB97XD/6-31G+(d) for non-metals and
wB97XD/Lanl2DZ for Ti atom levels were done without previous optimization and vibrational analysis of used solid-state structures. For
[(PNP)Ti(CI){nZ-P(SiMe3)-P(Ph)tBu}] that X-ray structure was not determined, molecular geometry was built up based on its analogues,
optimized and used to Fukui function calculations. In the present work, we intend to focus on the trends of calculated condensed Fukui
functions as well as on identifying the influencing factors. For that purpose we think the present approach is fairly adequate.

All calculations presented in the paper were performed using the Gaussian 09 > program package. Multiwfn 3.3.9 program ® was used
for visualization of Fukui functions * and dual descriptors 7 as well as computation of HPA atomic charges.8

a) Fukui functions of the phosphorus ligands.

Computational data (Table S5, Figure S16) for lithium derivatives of diphosphanes and respective RR’P-PSiMej; anions are almost

identical, therefore, our considerations rely on the anionic forms.

Table S2. Values of condensed nucleophilic f ~ and electrophilic f* Fukui functions and the Af dual descriptor calculated based on HPA. In the case of f*

and f~ the more positive value of function, the more electrophilic/nucleophilic character of an atom.

PSiMe;
f A of
Ph,P-PSiMe; 0.006 | 0.376 | -0.370

(Ph)tBuP-PSiMe; | 0.028 | 0.385 | -0.357

tBu,P-PSiMes 0.024 | 0.376 | -0.352

PRR’

Ph,P-PSiMe; | 0.004 | 0.075 | -0.071

(Ph)tBuP-PSiMe; | 0.025 | 0.053 | -0.028

tBu,P-PSiMe; | -0.002 | 0.046 | -0.049

Si

Ph,P-PSiMe; 0.009 | 0.045 | -0.036

(Ph)tBuP-PSiMe; | -0.048 | -0.017 | -0.031

tBu,P-PSiMe; 0.036 | 0.047 | -0.011

Based on the data contained in Table S2, we found that in each case, the PSiMe; phosphorus atom is unambiguously the most favorable
position for electrophilic attack. Moreover, as follows from figures A-C (Figure S16), isosurfaces of dual descriptors in these region have
characteristic d-orbital shapes. Hence, we may notice that the HOMO orbital of the anion is mainly localized on the PSiMe; d-orbital (as
Fukui functions describe the electron density in frontier orbitals). In the case of RR’P atoms, values of f~, f * and Af are virtually zero and
suggest that this atoms are rather inert. Nevertheless, in comparison with PSiMe;, the RR’P group might be regarded as an electrophilic
region of the system.

10
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Figure S16. Visualization of isosurfaces of the dual descriptor for Ph,P-PSiMe; (A), (Ph)tBuP-PSiMe; (B), and tBu,P-PSiMe; (C). Blue area corresponds to a
decrease (Af < 0) and red one to an increase (Af > 0) of electron density along the reaction pathway, showing fragments involved in the reaction with
electrophile (blue) and these more favorable for nucleophilic attack (red), respectively.

Although only slight differences between the values of respective f~ parameters are noticed, a tendency to increase in nucleophilicity of

the PSiMe3; moiety with simultaneous decrease of electron density at RR’P may be observed when Ph groups are replaced with tBu.

Hence, even though in the RR’PPSiMe; systems negative charge is mainly localized on the d-orbital of PSiMe; atoms, phenyl groups

attached to neighboring phosphorus may cause charge delocalization over a molecule.

Table S3. Values of condensed to atom Fukui functions and dual descriptors of titanium(lll) atom in selected complexes. Parameters obtained for singlet

state at N+1 electron system.

Ti(In) PSiMe, PRR’ Si
Ligands f f of | f f of f f of f f of
[*NaNacTi(Cl){n*-P(SiMes)-PtBu,4] | 0.163 | 0.131 | 0.032 | 0.043 | 0.077 | -0.034 | 0.023 | 0.031 | -0.009 | 0.027 | 0.025 | 0.002
[(PNP)Ti(CI){n"-P(SiMes)-PtBu,}] 0.149 | 0.105 | 0.043 | 0.061 | 0.083 | -0.022 | 0.049 | 0.038 | 0.010 0.018 | 0.014 | 0.004
[MNaNacTi(Cl){n>-P(SiMes)-PiPr,}] 0.157 | 0.134 | 0.024 | 0.048 | 0.092 | -0.044 | 0.030 | 0.032 | -0.002 | 0.025 | 0.020 | 0.005
[(PNP)TI(CI){n*-P(SiMes)-PiPr,}] 0.146 | 0.113 | 0.032 | 0.059 | 0.072 | -0.013 | 0.026 | 0.023 | 0.003 0.027 | 0.019 | 0.007
[**NaNacTi(Cl){n’-P-P(Ph)tBu}] 0.155 | 0.132 | 0.023 | 0.049 | 0.079 | -0.031 | 0.029 | 0.030 | -0.001 | 0.032 | 0.028 | 0.004
[(PNP)Ti(CI)}{n*-P-P(Ph)tBu}] 0.012 | -0.013 | 0.025 | 0.207 | -0.076 | 0.283 | 0.037 | 0.039 | -0.002 | 0.019 | 0.012 | 0.007

Table S4. Values of condensed to atom Fukui functions and dual descriptors of titanium(IV) atom in selected complexes.

Ti(IV)
Ligands f? f Af
[M®NaNacTi(Cl){n>-P-P(Ph)tBu}] 0.144 0.065 0.078
[(PNP)Ti(Cl){n*-P-P(Ph)tBu}] 0.132 0.051 0.081

11



Table S5. Values of condensed to atoms Fukui functions and dual descriptors for RR’P-P(SiMes)Li' 3THF salts calculated using partial charges derived via
natural (NPA) and Hirshfeld (HPA) population analysis.

PSiMes PRR’ Si

NPA f! f of f! f of f f of
Ph,P-P(SiMe;)Li 0.092 0.541  -0.449 0.019 0.018 0.002 0.009 -0.086 0.095
(Ph)tBuP-P(SiMe;)Li -0.017 0.675 -0.692 0.011 -0.016 0.027 0.002 -0.087 0.088
tBu,P-P(SiMe;)Li -0.015 0.676 -0.691 0.009 -0.012 0.021 0.001 -0.083 0.085

HPA f7 f of f7 f of f7 f of
Ph,P-P(SiMe;)Li -0.008 0.277 -0.285 0.008 0.054 -0.046 0.001 0.029 -0.028
(Ph)tBuP-P(SiMej)Li -0.008  0.333  -0.341 0.008 0.050 -0.043 0.001 0.034 -0.033
tBu,P-P(SiMe;)Li -0.009 0338  -0.347 0.006 0.044 -0.039 0.001 0.036 -0.035

Table S6. Values of total energy Eiot, HOMO (Enomo), LUMO (Eumo) orbital energies and HOMO-LUMO gap of considered compounds.

Compound Eiot [a. U.] Enomo [eV] E,umo [eV] AE,, [eV]
Anions
Ph,P-PSiMe; -1555.30 -2.66 3.78 6.43
(Ph)tBuP-PSiMe; -1481.52 -2.62 3.81 6.43
tBu,P-PSiMe; -1407.74 -2.46 3.88 6.34

Lithium derivatives

Ph,P-P(SiMej)Li -2260.25 -6.06 0.29 6.35
(Ph)tBuP-P(SiMej)Li -2186.46 -5.96 0.25 6.21
tBu,P-P(SiMes)Li -2112.68 -5.85 0.24 6.09

Complexes of Ti

[M*NaNacTi(Cl){n’-P(SiMe;)-PtBu,}] -3164.63 -6.83 0.30 7.13
[(PNP)Ti(Cl){n'-P(SiMes)-PtBu,}] -3677.72 -6.60 0.12 6.72
[M*NaNacTi(Cl){n*-P(SiMe;)-PiPr,}] -3086.07 -6.70 0.19 6.89
[(PNP)Ti(Cl){n’-P(SiMe,)-PiPr,}] -3599.11 -6.44 0.33 6.77
[MeNaNacTi(Cl){n>-P-P(Ph)tBu}] -3238.43 -6.84 0.22 7.07
[(PNP)Ti(Cl){n’-P-P(Ph)tBu}] -4019.46 -6.81 0.67 7.49
[V*NaNacTi(Cl){n’-P-P(Ph)tBu}] -2829.25 -7.04 -0.25 6.79
[(PNP)Ti(Cl){n’-P-P(Ph)tBu}] -3342.32 -6.72 0.04 6.76
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b) Hirshfeld atomic charges and output coordinates.

Figure S17. Hirshfeld charges for main atoms in the diphosphorus anion Ph,P-PSiMes.

Below are presented xyz coordinates for optimized geometry of Ph,P-PSiMe; anion.
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Figure S18. Hirshfeld charges for main atoms in the diphosphorus anion (Ph)tBuP-PSiMes.

Below are presented xyz coordinates for optimized geometry of (Ph)tBuP-PSiMe; anion.
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H -4.57585100 -0.59948700 1.73633800

Si -2.88862400 -0.70883500 -0.11442900
P 0.13319300 0.34641900 -0.41787700
P -1.14605500 -0.37316300 1.19463800

Figure S19. Hirshfeld charges for main atoms in the diphosphorus anion tBu,P-PSiMes.

Below are presented xyz coordinates for optimized geometry of tBu,P-PSiMe; anion.
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Figure S20. Hirshfeld charges for main atoms in the lithium derivative of diphosphane Ph,P-P(SiMe3)Li-3THF.

Below are presented xyz coordinates for optimized geometry of Ph,P-P(SiMe;)Li-3THF.
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Figure S21. Hirshfeld charges for main atoms in the lithium derivative of diphosphane (Ph)tBuP-P(SiMe;)Li-3THF.

Below are presented xyz coordinates for optimized geometry of PhtBuP-P(SiMe;)Li-3THF.
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Figure S22. Hirshfeld charges for main atoms in the lithium derivative of diphosphane tBu,P-P(SiMe;)Li-3THF.

Below are presented xyz coordinates for optimized geometry of tBu,P-P(SiMej;)Li-3THF.
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Figure 523. Hirshfeld charges for main atoms in [“*NaNacTi(Cl){n>-P(SiMes)-PiPr,}].

Below are presented xyz coordinates for optimized geometry of [MeNaNacTi(CI){nZ—P(SiMe3)—PiPr2}].
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5.05600000
4.66200000
6.03200000
4.80700000

2.75100000
1.14900000
0.94600000
0.42500000
1.24000000
2.44900000
3.26100000
1.71500000
2.20800000
3.13400000
3.97400000
3.22000000
2.40800000

7.09800000
6.50100000
5.60100000
7.11300000
6.47600000
7.26500000
7.59400000
7.89700000
6.39200000
8.81100000
9.12400000
8.78700000
9.42100000

4.65700000 10.62900000 4.98300000

Figure S24. Hirshfeld charges for main atoms in [MeNaNacTi(CI){r]z-P(SiMeg)-PtBuz}].

Below are presented xyz coordinates for optimized geometry of [MeNaNacTi(CI){nZ-P(SiMe3)-PtBu2}].

Ti 7.28600000 8.47800000 5.85800000
Cl 9.40000000 8.19000000 6.74000000

P
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6.53100000
7.93400000
5.19800000
6.45900000
6.28500000
5.76100000
6.64300000
6.07800000
6.64800000
4.75200000
4.40700000
3.88100000
2.94500000
4.37800000
8.13300000
8.31400000
8.81300000
9.78000000
8.48600000
8.62300000

10.12900000
8.83400000
11.54300000
6.64900000
9.33200000
10.68200000
11.79200000
13.04500000
13.80300000
13.21600000
14.08400000
12.13900000
12.28100000
10.84600000
11.65400000
10.75800000
11.69100000
11.59900000
10.95400000
12.54500000

4.22100000
3.28700000
3.11500000
6.36300000
7.48000000
7.58700000
7.59400000
7.83700000
7.89500000
7.99300000
8.16600000
7.90500000
7.98300000
7.70300000
7.45800000
7.05200000
8.77700000
8.64900000
9.33500000
9.22000000
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8.71700000
9.68700000
8.52600000
8.31600000
3.40500000
3.93900000
2.49400000
1.88600000
3.03500000
1.97100000
2.52700000
1.92100000
2.00400000
3.09900000
6.22100000
4.91900000
4.70600000
3.83800000
5.72600000
5.56200000
6.97600000
7.66400000
7.26400000
3.78700000
4.19400000
2.82300000
2.12500000
2.41400000
3.31000000
3.00300000
2.28100000
3.60300000
2.62200000
8.64400000
8.62100000
9.69800000
10.57900000
9.45900000
9.72400000
9.08500000
9.97700000
9.10600000
8.45000000
6.20600000
6.12100000
7.00100000
5.41000000
6.33600000
6.46800000
6.63800000
6.38400000
6.17600000
6.12800000
5.34000000
6.92600000
4.70300000
4.23400000
4.10900000
5.50300000

12.69800000
12.57300000
13.59200000
12.60600000
9.68800000
8.85000000
9.83800000
9.07000000
9.87800000
10.66300000
9.51000000
8.75100000
10.32500000
9.34100000
5.59600000
5.46900000
4.47400000
4.36300000
3.65600000
3.00200000
3.77400000
3.18800000
4.73900000
6.37400000
7.22800000
6.73100000
7.32300000
5.91400000
7.18800000
5.78200000
6.39500000
5.65200000
4.92000000
4.77800000
5.43300000
5.27300000

5.29600000
6.17300000
4.66200000
3.41900000
3.50300000
2.75300000
3.13400000
9.32900000
10.29600000
9.14500000
8.99500000
8.64100000
7.24400000
6.88200000
6.32700000
4.87600000
4.31600000
4.79600000
4.58300000
12.82600000
12.39300000
13.48300000
13.27900000

6.53000000
6.46600000
6.88300000
5.64000000
7.57700000
7.45600000
6.36800000
6.32000000
5.55200000
6.45400000
8.83000000
8.69800000
8.98000000
9.60700000
5.39500000
4.86900000
3.91100000
3.54200000
3.49300000
2.82300000
4.03500000
3.74600000
5.00500000
5.27900000
5.60100000
4.16500000
4.51500000
3.81400000
3.44800000
6.44200000
6.69500000
7.20600000
6.17600000
5.62000000
6.37600000
4.60400000
5.03200000
4.29700000
3.83700000
6.19600000
6.58800000
5.47700000
6.88500000
9.97000000
9.83400000
10.51200000
10.43500000
8.63200000
8.69400000
9.55700000
7.66200000
8.06800000
7.26600000
8.57400000
8.62800000
4.36700000
5.11000000
3.94600000
4.70500000
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3.67000000
3.94700000
3.12000000
3.14900000
6.07600000
6.35000000
6.86800000
5.47300000
7.27500000
5.94300000
5.32500000
6.07900000
5.56600000
8.21500000
9.08000000
7.82600000
8.34400000
7.00900000
6.39000000
6.61300000
7.85200000
9.54300000
10.06200000
10.19300000
9.42600000
10.91900000
9.39300000
8.97200000
10.27600000
8.83200000
10.55600000
10.21400000
10.72400000
11.39200000

10.72700000
10.05300000
11.40700000
10.29700000
12.42300000
11.77100000
12.87900000
13.08100000
7.93100000
7.33000000
8.04700000
6.73100000
6.82200000
6.79700000
7.16900000
6.29100000
6.20200000
8.82000000
9.53700000
8.28400000
9.21000000
9.74300000

10.38500000 4.03500000

9.71500000
11.06300000

10.81200000 3.82700000

10.81800000
10.44900000

11.17700000 1.60100000
2.19100000
2.28100000
1.44700000
2.92600000
2.10000000

11.53500000
8.78800000
8.40500000
8.07000000
9.26700000

2.36800000
1.71400000
1.92500000
3.07900000
1.73100000
1.05100000
2.08500000
1.32700000
1.75200000
2.17000000
2.42300000
2.93400000
1.42200000
1.36400000
1.09200000
0.62000000
2.13300000
0.54400000
0.79700000
-0.17500000
0.23300000
2.84600000

4.73800000
4.34400000

1.82800000
1.02400000

Figure $25. Hirshfeld charges for main atoms in [(PNP)Ti(Cl){n’-P(SiMes)-PiPra}].

Below are presented xyz coordinates for optimized geometry of [(PNP)Ti(CI){nz-P(SiMe3)-PiPr2}].
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8.39300000 20.13600000 4.23200000
10.64600000 20.19700000 5.08800000

8.00300000
4.13000000
7.82700000
9.14800000
6.28000000
7.73000000
6.90300000
6.69500000
5.61800000
5.51400000
4.68700000
4.90400000
4.29800000
5.95600000
6.05000000
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8.60300000
9.26400000
10.08700000
10.53300000
10.27100000
9.59200000
9.68900000
8.79200000
8.36300000
11.02900000
11.02800000
10.59600000
11.95400000
6.99200000
6.64300000
7.95800000
8.69200000
8.31800000
7.47900000
5.82300000
5.20700000
5.35100000
6.16300000
9.11100000
9.71900000
8.65700000
8.11500000
8.12300000
9.44200000

21.59200000
18.89900000
22.27200000
19.05500000
19.16200000
17.85000000
22.44100000
22.96100000
23.81800000
24.18700000
24.14400000
23.59900000
23.80900000
22.77200000
22.41200000
25.07700000
25.17800000
25.95100000
24.71400000
21.64600000
20.51500000
20.67000000
19.90700000
21.88900000
22.96400000
23.81500000
22.87400000
23.65300000
22.00800000
22.94300000
21.45000000
21.70700000
22.56700000
23.50400000
22.35100000
22.99800000
21.44100000
22.47900000
21.58500000
21.74500000
21.71600000
20.66800000
23.60400000
23.33100000
25.01400000
24.97800000
25.39000000
25.58200000

2.88400000
4.64900000
5.59900000
1.98100000
4.73300000
5.47400000
2.99700000
4.27400000
4.52400000
5.39400000
3.53000000
2.27800000
1.57700000
2.00900000
1.13500000
3.76600000
2.93800000
4.04500000
4.46800000
1.60100000
1.06300000
-0.08100000
-0.42600000
-0.71900000
-0.15500000
-0.56500000
0.95400000
1.28700000
-2.03200000
-2.32600000
-2.71000000
-1.90300000
7.22500000
7.25300000
8.39400000
8.33400000
8.35700000
9.24000000
7.31300000
6.56900000
8.16200000
7.26700000
5.65400000
6.40000000
6.02900000
6.84500000
5.29800000
6.18500000

10.02100000 23.66700000 4.42500000
10.35300000 22.76800000 4.21700000
10.77800000 24.25900000 4.60900000

9.51300000
7.80800000
7.57500000
6.50800000
6.21500000
5.81700000

24.01100000
18.19000000
17.39200000
18.98700000
19.26200000
18.43100000

3.66000000
1.04500000
1.60100000
0.93100000
1.82500000
0.51700000
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6.66000000
8.15200000
9.00400000
8.22500000
7.44400000
10.65400000
10.72400000
11.85900000
11.90100000
12.68100000
11.76900000
10.54100000
9.74300000
10.46600000
11.33700000
3.57500000
3.94900000
2.59700000
3.88200000
3.40800000
3.74900000
3.66300000
2.43200000
3.54900000
4.00100000
2.58000000
3.76800000
7.71700000
7.97700000
6.40300000
5.73900000
6.13600000
6.46000000
8.81500000
9.66400000
8.90600000
8.58000000
7.49400000
7.39100000
6.13400000
5.35800000
6.21600000
6.01800000
8.74500000
9.53300000
8.65200000
8.84800000

19.78500000 0.38000000
17.62700000 -0.33500000
17.14400000 -0.28900000
18.36100000 -0.97900000
17.01200000 -0.62200000
18.05500000 1.59100000
17.90100000 0.60500000
18.85400000 2.09100000
19.71300000 1.62100000
18.34800000 1.92100000
19.01400000 3.05400000
16.72100000 2.33200000
16.24300000 2.02300000
16.89000000 3.29600000
16.18000000 2.15600000

17.41300000
17.41500000
17.41000000
16.61500000
18.84500000
19.60000000
18.00500000
18.90200000
20.53700000
21.28800000
20.62700000
20.54000000
17.60200000
16.65100000
17.80200000
17.23000000
18.74200000
17.57300000
18.47400000
18.29300000
18.26900000
19.42000000
16.11000000
16.14900000
15.41900000
15.97500000
15.34400000
14.52700000
15.27900000
15.72500000
14.38900000
15.18700000

3.76400000
2.85800000
3.71300000
4.24300000
6.35600000
6.88000000
6.79100000
6.30000000
3.87000000
4.31100000
3.98400000
2.91500000
7.32800000
7.49600000
7.96200000
7.52700000
7.86900000
8.91300000
7.93500000
7.47900000
8.88900000
7.82400000
4.86500000
3.87000000
5.47600000
5.25500000
6.44900000
5.08900000
5.16800000
4.79600000
4.76400000
6.13800000
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Figure $26. Hirshfeld charges for main atoms in [(PNP)Ti(Cl){n'-P(SiMes)-PtBu,}].

Below are presented xyz coordinates for optimized geometry of [(PNP)Ti(CI){nl-P(SiMe3)-PtBu2}].
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8.55300000 10.76100000 4.90800000
7.40500000 11.50400000 5.21400000
7.38200000 12.34600000 6.32400000
6.59500000 12.84500000 6.51400000
8.48100000 12.47000000 7.15800000
9.62200000 11.74800000 6.83300000
10.39500000 11.83800000 7.37800000
9.66500000 10.90100000 5.73800000
10.45700000 10.41100000 5.55200000
8.41700000 13.32500000 8.39700000
8.33700000 12.75000000 9.18600000
7.63900000 13.91900000 8.34400000
9.23400000 13.86200000 8.46600000
9.68900000 9.82700000 3.01300000

10.61600000 10.87000000 2.96200000

10.46200000 11.65100000 3.48200000

11.75200000 10.79700000 2.17200000

12.36700000 11.52100000 2.18000000

12.01700000 9.69400000 1.37000000

11.08100000 8.68900000 1.36000000

11.22300000 7.93700000 0.79700000

9.92000000 8.73300000 2.15200000

13.27300000 9.62400000 0.53700000

14.05600000 9.62500000 1.12700000

13.31200000 10.40000000 -0.06000000

13.26700000 8.80200000 0.00500000

4.47800000 11.55100000 5.11200000

4.53800000 12.51600000 5.36200000

4.37400000 10.73000000 6.39100000
3.52700000 10.93400000 6.84200000

5.12100000 10.95300000 6.98500000
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8.51500000 9.84700000 3.81600000
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5.99300000 11.10900000 4.15100000
8.58900000 7.52100000 2.04900000
5.83800000 7.29100000 5.09300000
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5.28700000 8.92100000 1.61500000
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Figure S27. Hirshfeld charges for main atoms in [MeNaNacTi(CI){r]z-P(SiMeg)-P(Ph)tBu}].

Below are presented xyz coordinates for optimized geometry of [MeNaNacTi(CI){nZ-P(SiMe3)-P(Ph)tBu}].

Ti 9.08100000 5.31700000 1.98300000
Cl 11.18900000 5.25400000 2.89100000
P 8.61100000 6.18100000 -0.25900000
9.52900000 4.27800000 -0.35200000
7.69500000 7.17700000 -2.06400000
8.15800000 6.85600000 3.02000000
8.02300000 3.94900000 3.12900000
7.81900000 8.17000000 2.50200000
6.46500000 8.43100000 2.21700000
6.11900000 9.71700000 1.77300000
5.20900000 9.91500000 1.58100000
7.07200000 10.69100000 1.61500000
6.81700000 11.55800000 1.32500000
8.40100000 10.41400000 1.87500000
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3.27000000
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1.36600000
1.59500000
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2.66000000
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4.35700000
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10.51100000 3.39900000 -3.00200000
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Figure S28. Hirshfeld charges for main atoms in [V*NaNacTi(Cl){n’-P-P(Ph)tBu}].

Below are presented xyz coordinates for optimized geometry of [MeNaNacTi(CI){nZ-P-P(Ph)tBu}].
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Figure 529. Hirshfeld charges for main atoms in [(PNP)Ti(Cl){n>-P-P(Ph)tBu}].

Below are presented xyz coordinates for optimized geometry of [(PNP)Ti(CI){nZ—P—P(Ph)tBu}].
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Figure S30. Hirshfeld charges for main atoms in [(PNP)Ti(CI){nz—P(SiMea)—P(Ph)tBu}].

Below are presented xyz coordinates for optimized geometry of [(PNP)Ti(CI){nZ—P(SiMe3)—P(Ph)tBu}].
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c) Electrophilic Fukui functions of Ti complexes

Red area corresponds with positive value (f* > 0) of electrophilic Fukui functions, the most favorable for nucleophilic attack site of a
molecule. Hydrogen atoms were omitted for clarity.

Figure $32. Electrophilic Fukui function obtained using solid-state (experimental) structure of [(PNP)Ti(Cl){n>-P(SiMes)-PiPr,}] complex.
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Figure $33. Electrophilic Fukui function obtained using solid-state (experimental) structure of [“*NaNacTi(Cl){n*-P(SiMes)-PtBu,}] complex

Figure S34. Electrophilic Fukui function obtained using solid-state (experimental) structure of [(PNP)Ti(Cl){n'-P(SiMes)-PtBu,}] complex.
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Figure S37. Electrophilic Fukui function obtained using solid-state (experimental) structure of [(PNP)Ti(Cl){n*-P-P(Ph)tBu}] complex.
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