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| Experimental Details
GeneralProcedures and Instrumentation

All the manipulations wereonducted under an Ar/Natmosphere using standard Schlenk line techniques or in a glove
box. Toluene, hexaneand THF solvents werdistilled from purple solutions of benzophenone ketyl. Dichloromethane and
CDG were distilled from calcium hydridieefore use.Metal precursors [Cp*Tigﬁ, [Cp*VCilg2 and di/tri-thiol-o-carborane
ligands[1,2-(SH)-1,2-C:BygHyq]%, [9,12(SH)-1,2-GBioHig]", and[8,9,12(SH)-1,2-GB;oHs|® were synthesized according to
the literature methods while LiBH2.0 M in THF) and [gHC)] were used as received (Sigma Aldrich). Thin layer
chromatography (TLC) was carried out on -260 diameter aluminurrsupported silica gel TLC plates (MERCK TLC Plates)
to separate the reaction mixtures. NMR spectra were recdrde a Bruker Avance Ill 500 MHz spectrometer. The residual
solvent protons (CDgH = 7.26 ppm) and carbon (CRGI = 77.1 ppm) were employed as a reference for theand
¥%c{H} NMR spectra, respectively. THB decoupledH spectrum was obtained with inverse gated decoupling (zgig) and
power gated decoupling (zgpr) pulse sequences, respectiVE{}H} NMR spectra were processed with a backward linear
prediction algorithm to eliminate the broatiB background signal of tHéMR tube® All pulse sequences are available in a
commercial Bruker spectrometeElectrospray mass (EM5) spectrometric data were obtained on a Qtof Micro YA263
HRMS and 6545 Qtof LC/MS instruménfrared (IRspectrawere recorded on dASCO FTARIOO spectrometerUV-vis

spectra were recorded in dichloromethane on a Thermo Scientific (Evolution 30} Wpectrometer.

Synthesis of 1 and 2n a flamedried Schlenk tube, [(Cp*Ti#(0.100 g, 0.35 mmol) was suspended in 10 mL dneteu
and it was charged with lithium borohydride solution of 2.0 M in THF (0.6 mL, 1.2 mmol) dropvii8e’@tand kept under
constant stirring for 1 h. The red reaction mixture converted to dark green after 1 h. To this-ges#uated unstable dark
green intermediate, one equivalent ¢iL,2-(SH)-1,2-GB,gH;¢] (0.038 g, 018 mmol) was added and kept at 90 °C 4&h
under stirring conditions. After the addition ¢fL,2-(SH)-1,2-GB,gH,q], the mixture becomesdrown and, after48 h,
changes to darbrown. After the completion of the reaction, the solvent was removed under vacuum. The residue was
extracted with n-hexane /dichloromethane mixture70:30 v/v) througha frit using 3 cm otelite. The filtrate was
concentrated, and the residue was subjett® chromatographic workup 0B50->m diameter aluminiurrsupported silica
gel TLC plates (MERCK TLC Plates® that we have done thehromatographic workupsing TLC plates inside beakers,
which were filled with Ar before and after filling them with jperly distilled eluting solventsElution with an-
hexanddichloromethane $0:50 v/v) mixture yieldedrown 1 (0.010g, 126)and brown2 (0.015g, 18%)

| (i) [LiBH4 THF], -78 C,1h

(ii) [1,2-(SH)2-1,2-C5B10H10]
90°C, 48 h

i
o\
ci

Scheme SiSynthesis ol and2.

1: MS (ES): m/z calculated for GiHsoBr0S100:Tis + K': 1504.1911 found: 1504.2403 “B{H} NMR (160 MHz, CRC22
°C)4 =-12.5 and-7.9 (vrey broad peak ranging frothl.0 to-1.0) ppm (br, ZB,B-H);llB NMR (160 MHz, CBQ@2 °C)t =
-13.0 and-11.4(d, "} = 209.0Hz),-7.0 (vrey broad peak ranging from0.0 to-1.0) ppm (br, 20B8-H), ppm;*HNMR (500
MHz,CDGJ, 22 °C)t = 2.22 (s, 15H, 1Cp*), 2.25 (s, 15H, 1Cp*), 2.28 (s, &) @om; *H{'B} NMR (500 MHEDG), 22
°C)4 = 2.22 (s, 15H, 1Cp*), 2.25 (s, 15H, 1Cp*), 2.28 (s, 30H, 2Cp*2.235(r, 20H, CarborariaH) ppm;13C{1H} NMR

5§



(125 MHz, CDgI22 °C)t = 14.7, 15.1, 15.3, and 15.50Me;), 132.5, 132.9, and 133.6GMes) ppm; IRKBg cnil): =
2056, 20252854, 2773, 258(B-H,), 1740, 1643, 1459, 1262, 1088, 1024, 801,;698Vis (CHChO Y 252, 315, 49Gim.

2: MS (ES): m/z calculated for GipHyoBi0STis + CHOH + CECN + NE: 1291.1833 found: 1291.1251 *BfH} NMR (160
MHz, CDGJ| 22 °C)t =-12.4,-9.8,-8.7,-8.4,-4.9,-3.7,-1.5, and-0.8 ppm (br, 10B3-H); ’B NMR (160 MHz, CRC22 °C):
1 =-12.8and-11.4(d, 1= 178 H32), -10.4(d, merged wih other peak-9.0 andg7.9 (d, By = 14 Hz),-5.3,-4.2 and-3.1

{(d," B =157H2 and (d,"}y = 153H2}, -2.1,-0.9 and-0.2 {(d," % = 121 Hz) and (d'} = 109 Hz)}ppm; *H NMR (500
MHz,CDG), 22 °C)t = 2.21 (s, 30H, 2Cp*), 2.23 (s, 30H, 2Cp*) pptfiiB} NMR (500 MHEDG), 22 °C)t = 2.21 (s, 30H,
2Cp*), 2.23 (s, 30H, 2Cp*), 2.47, 2.52 and 3.04 (br, 10H, CarbBirmmm;*C{H} NMR (125 MHz, CR12 °C)4 = 14.3

(2GMes), 14.4 (Z:Mes), 68.1 (Carboran€H), 132.2 (€&sMes), 133.3 (Z&5Mes) ppm; IR KBt cm‘l): =2961, 2925, 2854,
2800, 2589B-H,), 1740, 1638, 1450, 1410262, 1092, 1024, 867, 801, 6AALVis (CHCLO Y 252, 365, 463m.

Synthegs of 3 and 4a In a flamedried Schlenk tubg(Cp*TiC}] (0.100 g, 035 mmol) was suspended it0 mL drytoluene

and it was charged with lithium borohydride solution 2.0 M in THE 0, 1.2 mmo) dropwise at78 °C and kept under
constant stirring for 1 HThe red reaction mixture converted to dark green after Ththsin situ generated intermediate,
one equivalent of]9,12-(SH)-1,2-GB,gH;q] (0.073 g, 0.35 mmol\was added and kept &0 °C for24 h under stirring
condition. After the addition of[9,12-(SH)-1,2-GB,¢H,¢], the mixture becomes brown and, after 24 h, changes to yellow.
After the completion of the reactionthe solventwas removedunder vacuum The residue was extractedvith
hexane/dichloromethane mixture50:50 v/v) through a frit using 3 cm otelite. The filtrate was concentratednd the
residue was subjected to chromatograpfiorkup on250-> Y R A I axifidiBniNdpported silica gel TLC plates (MERCK
TLC Platesklution with a hexane/dichloromethan8@:70 v/v) mixture yieldedyellow 3 (0.089 g, 64%).

Under similar reaction conditions, treatment ahe abovementioned in situ generated intermediate with one

equivalent of[8,9,12-(SH)-1,2-GB,Hg] (0.084g, 0.35 mmolyieldedyellow solid4a(0.104g, 726).

@ (i) [LiBH4 THF], -78 'C, 1 h

(ii) [9,12-(SH),-1,2-CoB1gH1¢]
90°C,24h

il
o’ \a
Cl

Scheme SZ2Synthesis 08.

3: MS (ES): m/z calculated for €.H,B1STi + HI: 403.2216, found: 403.2128'B{H} NMR (160 MHz, CQC22 °C)4 =-
15.8 (br, 2BB-H), -11.2 (br, 2BB-H), -10.1 (br, 2B B-H), -6.8 (br, 2B B-H), -3.1 (br, 1BBHs), 8.4(br, 2B B-9 ppm;*'B NMR
(160 MHz, CDgI22 °C)4 =-16.5 and-15.2(d, l\bH =168Hz,2B,B-H),-11.8,-10.7 and-9.5 {d, 13st 136Hz, 2BB-H) and
(d, "3 =153Hz, 2BB-H)}, -6.8 (br, 2B,B-H),-3.2(br, 1B,BH,), 8.4 (br, 2BB-S ppm; 'HNMR (500 MHZCDG), 22 °C)t =-
0.86 (br, 2H, TH-B), 224 (s, 15H, 1Cp*)2.58, 2.92 and 3.2{br, 8H,CarboraneBH), 3.54(br, 2H, CarboraneCH) ppm;
'H{'B} NMR (500 MHZLDG), 22 °C)t =-0.87 (br, 2H, TH-B), 2.24 (s, 15HLCp*), 1.92, 2.43, 2.73 and 2.dr, 8H,
CarboraneBH), 3.54 pr, 2H, Carboran€H) ppm; 13C{lH} NMR (125 MHz, CRQA2 °C)t = 139 (GMes), 44.3 (Carborane
H), 127.8(GMes) ppm; IRKBr cni'): = 3060, 2954, 2923, 2852, 2738, 26@H,), 2480(B-H, of exoBH), 2117,(B-
H,),1707, 1459, 1259, 1094021, 799 U\VVis (CHCLO Y 238, 288, 336im.



ﬁ (i) [LIBH, THF], -78 °C, 1 h

Ti -
C| \\Cl (II) [8,9,12-( H)3-1 ,2-CzB10H9]
Cl 90°C, 24 h

Scheme 8. Synthesis ofla.

4a: MS (ES): m/z calculated for €H,4B10STi + H: 421.1608, found: 421.18; “'B{'H} NMR (160 MHz, CRC12 °C) =-

22.3(br, 1B,B-H),-16.4(br, 2B,B-H),-12.5(br, 2B,B-H),-11.3(br, 2B,B-H), 1.3 (br, B,B-9, 6.3 (br, 2B,B-S)ppm; 'B NMR
(160 MHz, CDgI22 °C)t =-23.1and-21.9(d, "y = 160Hz,1B,B-H),-17.1 and-15.8 (d,"J = 167 Hz,2B,BH),-13.4, -

12.0and-10.8{(d, "k = 170Hz, 2BB-H) and (d, '}k =161Hz, 2BB-H)}, 1.3 (br, 1B,B-9, 6.3(br, 2B,B-9 ppm; 'H NMR

(500 MHz CDG, 22 °C){ = 2.2 (s, 15H, 1Cp*), 2.50, 2.97 and 3(B9, 8H, Carboran&H), 349 (br, 2H, Carboran€H)

ppm; *H{"B} NMR (500 MHEDG), 22 °C) = 2.2 (s, 15H, 1Cp*), @3, 2.79 and 2.9¢br, 8H, Carboran&H), 3.49 (br, 2H,
CarboraneCH) ppm; “*C{H} NMR (125 MHz, CRQ22 °C)t = 138 (GMes), 39.7 (CarboraneCH), 1277 (GMes) ppm; IR
(KBt cmi’):  =3072, 3033, 2995, 2918, 2850, 26(BH,), 2569 (B-H,), 1636, 1425, 1085, 1021, 867, 799, 78BAVis

(CHChO Y 230, 257, 289, 376m.

Synthesis ofdb: In a flamedried Schlenk tube, [(GPIC}] (0.100 g, 0.8 mmol) was suspended in 10 mL dry toluene and it

was charged with lithium borohydride solution of 2.0 M in THF (0.6 mL, 1.2 mmol) dropwig& &€ and kept under

constant stirring for 1 h. The red reaction mixture converted to ddue after 1 h. To th§ in situgenerated unstable dark

blue intermediate, one equivalent dB,9,12-(SH)-1,2-GB,¢Hg] (0.084 g, 0.35 mmol) was added and kept at 90 °C for 24 h

under stirring conditions. After the addition §8,9,12(SH}-1,2-GB,¢Ho], the mixture becomes brown and, afté4 h,

changes toyellow. After the completion of the reaction, the solvent was removed under vacuum. The residue was

extracted with n-hexane /dichloromethane mixture50:50 v/v) througha frit using 3 cm otelite. The filtrate was
concentrated, and the residue was subjected to chromatographic worku@b6r-m diameter aluminiurrsupported silica
gel TLC plates (MERCK TLC Pl&asg)on with an-hexane /dichloromethane30:70 v/v) mixture yielded/ellow 4b (0.080
g,57%)

ﬁ\/c' (i) [LiBH,4-THF], -78 °C, 1 h
Ti -
% g (i) [8,9,12-(SH)3-1,2-C,B1oHe]
90 °C, 24 h

4b: 57% ©=CH

Scheme & Synthesis ofib.

4b: MS (ES): m/z calculated for 2(GHy4ByoSTi) + H': 723.1394 found: 723.1343 llB{lH} NMR (160 MHz, CQ22 °C)4
=-222 (br, 1B,B-H),-166 (br, 2B,B-H),-11.8 (br, 2B,B-H), -10.7 (br, 2B,B-H), 2.1 (br, 1B, B-S),7.1 (br, 2B,B-S ppm; 'B
NMR (160 MHz, CRCP2 °C)i =-230 and-216 (d, "y = 181 Hz,1B,B-H),-174 and-16.1 (d, "} = 167 Hz,2B, B-H), -
12.4,-11.4and-102 {(d, "3 = 139Hz, 2BB-H) and (d.\}; = 156 Hz, 2BB-H)}, 2.1 (br, 1B,B-S),7.1 (br, 2B,B-S ppm; 'H
NMR (500 MHzCDG, 22 °C)1 =2.55, 3.11 and 3.4(br, 8H, Carboran&H), 359 (br, 2H, Carboran€H), 6.65 (s, 15H,
1Cp*)ppm; *HE'B} NMR (500 MHEDG), 22 °C)t =2.08, 2.92 and 3.1@br, 8H, CarboranH), 3.59 (br, 2H, Carborane
CH), 6.65 (s, 15H, 1Cp¥*) ppljf?C{q‘H} NMR (125 MHz, CQQ@2 °C)4 = 398 (CarboraneH), 114.0(GHs) ppm; IRKBr cm
1): =3082, 3013, 2986, 2925, 2850, 2683H,), 2598 (B-H,), 1638, 1435, 1257, 1017, 872, 818, 7WMVis (CKCLO Y
230, 256, 293, 330, 3d1m.

<
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Synthesis ob: In a flamedried Schlenk tubg{Cp*VCJ);] (0.100 g, 0.13 mmolyas suspended in 10 mL dry toluene and it
was charged with lithium borohydride solution 2.0 M in THB i, 10 mmol) dropwise at78 °Cthrough a syringeThen,

the reaction mixture was allowed to come to room temperatdioe over 1 h under stirring aalitions, and no such drastic

color changewas observedin the brownish reaction mixtureAfter 1 h three equivalens of [8,9,12(SH)-1,2-G,B;¢Ho]

(0.093 g, 0.2 mmol) was added and kept at 90 °C for 24 h under stirring conditiéfier 24 h, the mixture becomes
brownish green After the completion of the reaction, the solvent was removed under vacuum. The residue was extracted
with hexane/dichloromethane mixture7:30 v/v) througha frit using 3 cm ofelite. The filtrate was concentratednd the
residue was subjected to chromatographic workup2&0> Y R A | Y S S Nuppoftedzlitaygil d2C plates (MERCK
TLC Platesklution with a hexane/dichloromethan&@50 v/v) mixture yieldedgreen5 (0.0 g, 26%).

(i) [LIBH4 THF], -78 'C, 1 h O

(ii) [8,9,12-(SH)3-1,2-CB4gHo]
90°C, 24 h

5:26% 0=CH

Scheme 5. Synthesis 05.

5: "'B{H} NMR (160 MHz, CRC22 °C)t =-30.3 (br, 2BB-H),-25.8 (br, 2BB-H),-22.0 (br, 1BB-S),-6.4 (br, 2BB-H),-4.6

(br, 2B,B-S ppm; *'B NMR (160 MHz, CRC22 °C)t =-30.8 and-29.8 (d,"k = 160Hz,2B,B-H),-26.3 and-25.1 {, "L =

161 Hz,2B,B-H),-21.9 (br, 1BB-S),-7.0 and-5.8 (d,'% = 150 Hz,2B, B-H), -4.6 (br, 2BB-S ppm; *H NMR (500 MHz,
CDG 22 °C)t =-0.43 (br, 1H, B4B), 2.28 (s, 15H, 1Cp*), 2.01, 2.52, 2.79, 3.10%88 (br, 7H, CarborandH) ppm;

'H{'B} NMR (500 MHLDG), 22 °C)t =-0.39 (br, 1H, BH-B), 2.28(s, 15H, 1Cp*), 2.01, 2.25, 2.95 and 3(48 7H,
CarboraneBH) ppm; *C{H} NMR (125 MHz, CRQ22 °C)t = 14.2 (GMes), 25.8 (CarboraneCH), 1276 (GMes) ppm; IR
(KBt cmi’):  =3054, 2981, 2921, 2852, 268B-H,), 2619(B-H,), 1725, 1430, 1364, 1264, 1094, 1019, 897,; TALVis

(CHChO Y 230, 283, 335, 42494, 652nm.

.1 U\visible Studies

In order to investigate the optical properties of these coloured clustefswe have carried out UVis study in CKCh
solution The UWis absorption spectra of all the complexes were measured in the range e8@DAm in CKC, solution
at 298 K (Figres SB-3$5). All of them display the most intense peaks at higher energy re@86293 nm due to the
" b “transition of Cp* ligands, characteristic bands for most Cp* based metal compl@kesabsorptions with >300 nm
exhibit mainly two to three absorption bands. These comparatively low energy bands, a83@&52 nm, have been
assigned to the charge transfer baritfsUnlike other complexes, inomplex5, relatively low energy absorption bands

have been obsenckat 591 and 652 nrif

To reproduce the UWis spectrum and get some idea about the electronic transitions, -Dependent DFT formalism
was used. The studies show that the possible number of electronic transisiom@re in hexaand pentametallic clusters
and 2 compared to the monometallic complexes5 (Figures S71S73, S75, S77, S79, S8id Tables S&1)). The
molecular orbitals ofl-5, exhibiting the most intense electronic transitions, are showfigures S72, S74, S76, S78, S80,
and S82 In complexl and 2, the low-intensity absorption bands near 3@®0 nmmay be assigned as an intramolecular
LMCT transitiorthat correspond to electron density flow from the sulfur or carborane ring to the metatete The

absorptions in 30-388 nm region for complexe8, 4a, and4b are mainly due to theslectron density flow from the Cp*

S¢)



ligand or su'ur atoms to the metal centelin the contrary the absorption bands at 33and652nm for5 are due toLMCT
transition that correspond to electron density flow from the carborane ring to the metal cefiteis is mainly due to the

zwitterionic nature of comple®, where the anionic charge delocalized onto the pendasB{ding of thenido-carborane

(GBy).

1.2 Supplementary Data

Figure 3. Molecular structure and labelling diagram bf(left) side view; (right) top viewSelected bond lengths (A) and
02y R | yTBETE31366508(TN-S5 2.4274(12), THD1 1.919(2), TiB5 2.4835(12), Ti811.3963(13), GB1 1.785(4),
B1-C1 1.703(7), TiZi2Ti5 93.913, TiB5Ti2 82.52(4).

Figure S2Molecular structure and labelling diagramaf(left) side view; (right) top viewSelected bond lengths (A) and
02y R | yTBETER0BBA5ITN-S1 2.2839(17), T81 1.5004(16), 87 1.446(4), TiS1 2.5089(17), €28 1.782(9),
Ti3Ti2Ti4 58.270, STi2-S8 81.09(12), Ti%ETi2 82.24(5).
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H3

Figure 8. Molecular structure and labelling diagram®f(left) side view; (right) top viewSelected bond lengths (A) and
02y R | yTHSBE23324(8)TE2 2.3214(9), TilB11 2.259(4), TilH1 2.00(3), TH2 1.93(3), B1:H1 0.90(3), B1H2
1.03(4), BIB11 1.750(5), B31 1.851(4) GTC2 1.626(6), TiS1B2 81.17(11), BB1-B11 121.9(3).

Figure 8. Molecular structure and labelling diagram 4#. (left) side view; (right) top viewSelected bond lengths (A) and
02y R I yTHI{SE213095(@2), Vi3 2.3231(12), B$3 1.849(5), BB2 1.829(5), GC2 1.635(7), GB10 1.713(7), Til
S1B2 80.72(14).

Figure S. Molecular structure and labelling diagram 4. (left) side view; (right) top viewselected bond lengths (A) and
02y R | yHIESS 2994, Ti¥S3 2.323(7), Til-S3 2.3182(7)B1-S3 1.83(3), B1B2 1.85(3), C1C2 1.€9(3), Ct
B10 1.71(4), TitS1B2 8089(8).
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Figure 8. Molecular structure and labelling diagram ®f(left) side view; (right) top viewSelected bond lengths (A) and
02y R | Y\A-B1S2:22194(86}) ¥E3 2.2099(15), B33 1.859(6), BBS 1.780(9)C1C2 1.555(8), GBR7 1.596(8), B8I,
1.15(2), B, 1.16(2), VISEB1 81.01(19), V\E3B3 79.42(17), BB8B9 101.7(5), GL2B7 114.3(5).
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Figure 8. 'BfH} NMR spectrum of in CDGI "'B{H} NMR spectra were processed with a backward linear prediction
algorithm to eliminate the broad'B background signal of the NMR tube.
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Figure 9. B NMR spectrum of in CDGl “'B{H} NMR spectra were processed with a backward linear prediction
algorithm to eliminate the broad'B background signal of the NMR tube.
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Figure 32. Stacked'H (bottom) and'H{"'B} NMR (top) spectra dfin CDGJ (inseparable impurity)
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Figure 33. ®*C{H} NMR spectrum dfin CICk (§Dichloromethanes Greasg.
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Figure 36. "'B{H} NMR spectrum a2 in CDG| *B{H} NMR spectra were processed with a backward linear prediction
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Figure 37. B NMR spectrum of in CDGl "B{H} NMR spectra were processed with a backward linear prediction
algorithm to eliminate the broad'B background signal of the NMR tube.
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Figure 39. 'H{'B}NMR spectrum o2 in CDGl(1inseparable impurity$H,0, * Grease#Silicon grease)
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Figure 80. StackedH (bottom) and'H{"'B} NMR (top) spectra @in CDGJ (“inseparablémpurity).
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Figure 81. “*C{#H} NMR spectrum & in CDGI(* Grease).
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Figure 85. 'H{*'B}NMR spectrum ofain CDGI($H,0, * Grease#Silicon grease).
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1.4 X-ray Analysis Details

Suitable Xay quality crystals of-5 were grown by slow diffusion of a hexadehloromethane solution ap . €rystal

data of 1 and 2 were obtained and integrated using a BrukeB Venture diffractometer equipped with graphite
Y2Yy2O0KNRYIGSR az2zYh o6< I n ot)vamTlb0 K)(foR). NdteRHat in Aai fpur €pil ligandsn Y 0 F 2
attached to the titanium centers, as well as both th&@roups of the 1;dithiol-o-carborane ligand attached to Ti2 atom,

exhibit disorder that was resolved into two positiofsd cystal data of3-5 were obtained and integrated using a Bruker

APEXI CCDdiffractometer S lj dzA LILISR gAGK 3ANI LIKAGS Y2y20KNRYFGSR az2Yh o< T
structures were solved using SIRB&nd refined with SHEL}D14/7, SHELXZ018/3and SHELXJ019/3." Using Olex?,

the molecular structures were drawn. Crystallograptata has been deposited with the Cambridge Crystallographic Data

Center as supplementary publication no CCDR203346(1), 2451038 (2), 2311787 J), 2358616 4a), 2311786 4b),

2358617 $). The data can be obtained free of charge from The Cambridge Crystallographic Data Centre via

www.ccdc.cam.ac.uk/data_request/cif

Crystal data fofl: 2 (GHsgB00:S0Tk), M,.= 2930.55monoclinic, space groupl ,,/c1, a = 13.468@8) A, b =24.04115)
A, c=22536016) A,h = 90°,6=100.9882)°," = 90°V=7163.948) &, Z=2, " caca= 0962g/cm’, > =1.359mm"*, F(000)=
3008.Q R, =0.0445 WR, = 01256 14644indeLJS Yy RSy i  NB T52.®@]iand25gparamieters. XK

Crystal data foR: 2 (Cy; sHesBsS <Ts), M,.=2195.86 monoclinic, space groupl ,/nl, a= 2.59235) A b = 2145859) A,c
=12.994810) A,h = 90°,6 = 967370(14)°,* = 90°,V = &56.36) &, Z=2, " caca= 1.166 glcm®, > = 0.85 mm**, F(000)=
2276.0, R, = 00763 WR, = 02465, 12788independent 6 T £ S O (i A 2.§3%] an0l666 pardmeters.

Crystal data foB: G,H,/B;;STi, M,.= 402.26, orthorhombic, space grolpca a = 12.1687(9) A = 12.8758(10) A =
26.9268(18) Ay = 90°,6= 90°) = 90°V = 4218.9(5) R Z= 8, caca= 1.267 glcrfl > = 0.598 mrft, F(000)= 16640, R, =
0.0433WR,=0.1175X oTnp AYRSLISY RSy @] aibZ0 farénieted.y & OH' X ndddd

Crystal data fodta: CoH4B1STi, M,.= 420.49 orthorhombic, space groupbca a = 12.0927(5) Ab = 12.8115(6) Ag =
26.9444(9) Ab = 90°,6=90° = 90°V = 4174.4(3) AZ= 8, caca= 1.331 g/cr} > = 0.702 mrft', F(000)= 17120, R, =
0.0513 wR,=0.1205,3677A Y RS LISY RSy (i NB Tt SO0GA2y& wH' X pnc8 |yR Hno LI NI

Crystal data forb: GH;4BSTi, M,.= 350.36, orthorhombic, space gro@pca a = 13.4518(6) Ap = 12.5002(6) A; =

19.0272(11) A = 90°,6=90° = 90°V=3199.4(3) A Z= 8, caca= 1.455 glcr, > = 0.903 mrft', F(000)= 14080, R, =
0.0290WR,=0.0764> Hynn AYRSLISYRSyi( NBTFESOGA2YyE OH' X pndHnyc8 | yR
Crystal data fos: GoHBeSV, M,.= 412.72, monoclinic, space grop/n, a = 10.449(2) Ab = 14.2128(19) A¢ =

13.260(3) Ah = 90°,6= 92.289(7)% = 90°V = 1967.6(6) A Z= 4, caca= 1.393 g/crii, > = 0.815 mrft', F(000)= 8480, R,
=0.0565WR,=0.18322 o0o00T AYRSLISYRSy(l NBFtSOlA2Yya wH' X pndanTtycé IyR

I Computational Details
All molecules were fully optimized using tiBaussianl 6™ program employing the BP86 functioffain conjunction
with a def2SVP basis set from tHEMSL Basis Set Exchange Lib]rsamhe model compounds were fully optimized in
gaseous state (no solvent effect) starting from thea)( crystallographic coordinates. Frequency calculations were
performed at the same level of theory to verify the nature of the stationary states and thenabsof any imaginary
frequency to confirm that all structures represent minima on the potential energy hypersurface. Further, the gauge
including atomic orbital (GIA5)19 method was employed to compute theéB chemical shifts. The NMR chemical shifts
weNB OF f Odzf  6SR dzaAy3 GKS K& o N Rand BedeféIVp adidsetlorytRetBPE6/NER 6 . o [ | t
SVP optimized geometries. TH8 NMR chemical shifts were calculated relative 1#6:8B3LYP B shielding constant 84.05
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ppm) and convertedo the usual [BEOE$] scale using the experimental(*'B) value of B, 16.6 ppnt- Natural bonding
analyses were performed with the natural bond orbital (NBO) partitioning scF?easeimpIemented in the Gaussidit

suite of programs. Wiberg bond in(fﬂi%((WBIz)3 were obtained from a natural bond orbital analysis.order to understand

the nature of bonding in the synthesized molecules in greater detail, the topological properties of the resultant electron
density, r, obtainedfrom the wave functions of all the optimized structures were analyzed with the quantum theory of
atoms in molecules (QTAII\?f).The QTAIM analysis was carried out utilizing the Multiwfn V.3.4 paﬁ’(a@mreas the

wave functions were generated with Gaws¥9 at the same level of theory as for geometry optimization. All the

optimized structures and orbital graphics were generated using the Gaug8viewl Chemcraff visualization programs.

Table.S1Selected geometrical parameters and Wiberg bond iesli®VBI) ofl-5.

1 2

Expt. Cal. WBI Expt. Cal. WBI
Til--Ti2 3.250 3.308 0.077 Til--Ti2 3.244 3.210 0.199
Ti2--Ti3 3.110 3.162 0.064 Ti2--Ti3 3.272 3.300 0.288
Ti2S1 2.386(9) 2.377 1.196 Til-S1 2.289(2) 2.297 1.101
Ti2S2 2.407(10) 2.403 1.145 Ti2S1 2.526(2) 2.465 0.773
Til-S5 2.472(6) 2.490 0.758 Ti2-S7 2.479(5) 2.399 1.137
Ti2-S5 2.396(5) 2.436 0.858 Ti2-S8 2.438(4) 2.399 1.137
Til-01 1.952(12) 1.897 0.874 Ti4S5 2.511(2) 2.515 0.710
Ti201 2.044(12) 2.082 0.501 Ti5S5 2.322(2) 2.329 1.036
Cis1 1.798 1.800 0.962 CLs7 1.754(16) 1.813 0.936
C2S2 1.79(5) 1.812 0.938 C2Ss8 1.906 1.813 0.936
CrC2 1.58(6) 1.645 0.704 CxC2 1.62(2) 1.644 0.705
CiB1 1.72(8) 1.722 0.552 CiB2 1.69(2) 1.723 0.552
B1-B2 1.734 1.780 0.430 B4-B8 1.810 1.794 0.526
3 4a

Expt. Cal. WBI Expt. Cal. WBI
Til---B11 2.259(4) 2.240 0.591 Til-S1 2.3095(12) 2.326 1.192
Til-S1 2.3214(9) 2.341 1.194 Til-S2 2.3220(11) 2.327 1.192
Til-S2 2.3321(9) 2.341 1.192 Til-S3 2.3231(12) 2.332 1.667
B1-B11 1.750(5) 1.735 0.830 B1-S3 1.849(5) 1.851 1.081
B2-S1 1.851(4) 1.856 1.065 B2-S1 1.839(5) 1.855 1.073
B3S2 1.843(4) 1.856 1.066 B3S2 1.833(5) 1.855 1.074
B1-B2 1.811(5) 1.834 0.494 B1-B2 1.829(6) 1.853 0.474
CiC2 1.626(6) 1.635 0.732 CIC2 1.635(7) 1.646 0.716
C2B10 1.720(6)  1.730 0.458 C2B10 1.714(7) 1.721 0.466
B11H3 0.98(4) 1.219 0.932
B11H2 1.03(4) 1.274 0.663
Til-H2 1.93(3) 1.951 0.275
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4b 5
Expt. Cal. WBI Expt. Cal. WBI
Til-S1 2.2992(7) 2.319 1.228 V1S1 2.2194(16) 2.229 1.363
Til-S2 2.3182(7) 2.317 1.235 V1-S2 2.2088(18) 2.223 1.389
Til-S3 2.3223(7) 2.325 1.203 V1-S3 2.2099(15) 2.229 1.356
B1-S3 1.843(3) 1.851 1.080 B1-S1 1.860(6) 1.875 0.990
B2-S1 1.848(3) 1.855 1.073 B2-S2 1.860(6) 1.878 0.984
B3S2 1.851(3) 1.856 1.070 B3S3 1.859(6) 1.873 0.992
B1-B2 1.835(3) 1.855 0.472 B1-B2 1.837(9) 1.858 0.460
CixC2 1.629(3) 1.646 0.716 B8-B9 1.850(11) 1.887 0.443
C2B10 1.707(4)  1.720 0.467 B8H1 1.15(2) 1.288 0.491
CIC2 1.555(8) 1.569 0.899
C2B5 1.695(8) 1.718 0.490
Table S2Selectecexperimental and Calculatdabnd angles o1-5.
1 2
Expt. Cal. Expt. Cal.
Til-Ti2Ti3 60.57 59.96 Til-Ti2Ti3 60.49 61.25
Ti2Ti3Ti4 93.95 93.85 Ti2Ti3Ti4 61.10 61.00
Til-S5Ti2 83.73 84.36 TiSLTi2 84.56 84.70
Ti2S5Ti5 89.21 92.65 Ti2S1Ti3 82.00 82.24
Ti2S1C1 112.16 112.62 STTi2-S8 81.50 84.67
C1C2S2 119.59 115.8 C2S8Ti2 114.55 111.73
Til-OLTi2 108.80 112.42 S8C2C1 117.20 115.94
S1Ti2S2 84.30 84.46 B6-C2B9 117.90 113.67
S3Ti2S4 83.60 84.46
Ti2Ti3S4 94.73 91.55
3 4a
Expt. Cal. Expt. Cal.
Til-S1B2 81.17 80.62 Til-S1B2 80.73 79.71
TiS2B3 81.17 80.70 Til-S2B3 80.58 79.71
S1B2B1 117.20 117.22 Til-S3B1 80.50 79.30
B11B1-B2 121.90 121.64 S1iB2B1 119.10 118.83
C1C2B7 112.20 117.77 S3B1-B2 119.50 120.19
CLC2B7 112.0 111.75
4b 5
Expt. Cal. Expt. Cal.
Til-S1B2 80.89 79.44 V1-S1Bl 81.01 80.60
Til-S2B3 80.48 79.45 V1-S2B2 80.00 80.29
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Til-S3B1
S1iB2B1
S3B1-B2
crCc2B7

80.33

118.25
119.54
111.96

79.02

118.63
119.96
111.77

V1-S3B3
SEB1-B3
S3B3-B1
crCc2B7

79.42

116.50
118.80
114.30

79.35

116.69
118.63
116.08

Table S3Calculatechatural charges (q) and natural valence population (Pofd}®f

1 2

q Pop(val) q Pop(val)
Til 0.426 3.569 Til 0.159 3.840
Ti2 0.261 3.732 Ti2 -0.114 4.108
Ti3 0.261 3.732 Ti3 0.165 3.833
Ti4 0.205 3.790 Ti4 0.165 3.833
Ti5 0.205 3.790 Ti5 0.159 3.840
Ti6 0.426 3.569 S1 -0.025 6.015
S1 0.126 5.850 S2 -0.103 6.093
S2 0.074 5.903 S3 -0.003 5.991
S3 0.074 5.903 S4 -0.003 5.991
sS4 0.126 5.850 S5 -0.103 6.093
S5 -0.088 6.078 S6 -0.025 6.015
S6 -0.078 6.068 S7 0.080 5.896
S7 -0.143 6.135 S8 0.080 5.896
S8 -0.078 6.068 C1 -0.580 4.555
S9 -0.088 6.078 c2 -0.580 4.555
S10 -0.143 6.134 B1 0.032 2.931
o1 -0.513 6.506 B2 0.037 2.923
02 -0.513 6.506 B3 -0.155 3.126
C1l -0.585 4.560 B4 -0.174 3.145
Cc2 -0.582 4.557
C3 -0.582 4.557
C4 -0.585 4.560
3 4a

q Pop(val) q Pop(val)
Til 0.075 3.927 Til 0.128 3.871
S1 -0.069 6.058 S1 -0.080 6.068
S2 -0.071 6.059 S2 -0.082 6.070
C1l -0.610 4.590 S3 -0.092 6.080
Cc2 -0.610 4.590 C1 -0.614 4.594
Bl -0.228 3.188 Cc2 -0.614 4.594
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B2 -0.074 3.021 B1 -0.113 3.058
B3 -0.073 3.020 B2 -0.092 3.037
B4 -0.170 3.135 B3 -0.0 3.037
B5 0.032 2.930 B4 -0.177 3.141
B6 0.033 2.928 B5 0.030 2.932
B7 0.033 2.928 B6 0.023 2.936
B8 0.032 2.931 B7 0.023 2.936
B9 0.194 2.767 B8 0.030 2.932
B10 0.228 2.730 B9 0.189 2.773
B11 -0.364 3.344 B10 0.208 2.751
4b 5

q Pop(val) q Pop(val)
Til 0.051 3.946 V1 -0.137 5.139
S1 -0.046 6.035 S1 0.086 5.902
S2 -0.043 6.032 S2 0.083 5.903
S3 -0.057 6.046 S3 0.071 5.916
C1 -0.614 4.594 C1 -0.652 4.634
Cc2 -0.614 4.594 Cc2 -0.641 4.622
B1 -0.115 3.061 B1 -0.097 3.048
B2 -0.094 3.039 B2 -0.094 3.043
B3 -0.095 3.041 B3 -0.131 3.083
B4 -0.177 3.141 B4 -0.010 2.974
B5 0.031 2.931 B5 0.210 2.756
B6 0.023 2.936 B6 0.002 2.961
B7 0.023 2.936 B7 0.039 2.935
B8 0.031 2.931 B8 -0.303 3.274
B9 0.189 2.772 B9 0.030 2.944
B10 0.208 2.751
Table S4CalculatedHOMQLUMO energy gap df5.

1 2 3 4a 4b 5

DEy. (eV) 1.300 0.386 2.646 2.857 2.783 1.558
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Table S5Calculated'B chemical shifts for complexass.

Compounds| *'B NMR value (ppm)

Experimental

Theoretical

1[31

2[a]

4a

4b

5

-12.5 and -7.9 (vrey broad peak
ranging from-11.0 to-1.0)

-12.4,-9.8,-8.7,-8.4,-4.9,-3.7,-1.5,
-0.8

-158,-112,-10.1,-6.8,-3.1,8.4

-22.3,-16.4,-12.5-11.3 1.3/ 6.3

-22.2-16.6,-11.8 -10.7,2.1,7.1

-30.3,-25.8 -22.0,-6.4, -4.6

-17.6,-17.3,-17.1,-17.0,-15.6,-15.5,-14.0,-13.9,-10.8,-10.6

-18.3;17.7,-15.2 -13.7,-11.4

-25.9,-23.9,-23.8,-19.5,-18.7,-18.7,-18.4,-12.9,-10.0, 4.0, 4.3

-31.9,-24.5,-24.3,-21.7,-19.7,-19.6,-18.6,-2.6, 2.0, 2.5

-32.1,-24.8 -24.7,-21.5,-19.3,-19.0,-1.5, 2.6, 3.4

-37.1,-35.5,-30.6,-27.0,-22.1,-17.5,-16.3,-9.6,-2.9

BT For clusters and2, each theoretical value corresponds to two boron atoms that are merged.

(€) HOMGL7 (f) HOMG20

(g) HOMG21 (h) LUMO

FigureS56 Selected molecular orbitals af(isocontour valuest0.045 [e.bohF]*?).
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(€) 2c2e Til-S5 () 2¢-2e Ti1-01 (9)2c-2e Ti-01 (h) 2¢-2e Ti301

Figure S57Selected NBO interactions bfisocontour valuest0.045 [e.boh'73]1'2).

(d) Til-S*Tidplane (e) Ti4S*Ti5plane

Figure S58Contourline diagram of the Laplacian of the electron densityl @f selected planes. The solid brown lines are
bond paths, whereas blue dots indicate the berritical points (BCP). Solid red lines indicate the areas of charge

concentration (lz’ (r) < 0), while dashed black lines show the areas of charge depleﬁ’o@n)(> 0).
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! | | I
(e) HOMG15 (f) HOMO18 (g)LUMO

Figure S59Selected molecular orbitals @f(isocontour valuest0.045 [e.boh‘?s]llz).

(e)2c-2eTi1-S5 (f) 2c2eTi1-O1 (9)2c-2eTil-01 (h) 2c2eTi3-01

Figure S60Selected NBO interactions ®{isocontour valuest0.045 [e.boh'?"’]l'z).
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(a) S*Til-S8plane (b) TitS2Ti3 plane (c) Ti3S2Ti4 plane

Figure S61Contoutrline diagram of the Laplacian of the electron densitR @fi selected planes. The solid brown lines are
bond paths, whereas blue dots indicate the beeritical points (BCP). Solid red lines indicate the areas of charge

concentration " (r) <0), while dashed black lines show the areas of charge depletiofr] > 0).

(c) HOMG6

(e) HOMG9 (f) HOMO12 (g) HOMGL7 (h) LUMO

Figure S62Selected molecular orbitals 8f(isocontour valuest0.045 [e.boh'?s]llz).

(e)2c-2e B2S1 (f) 2c-2e B1-B1 (g) 3¢2e TitH1-B11 (h) 3¢2e B1B2B3

Figure S63Selected NBO interactions 8f{isocontour valuest0.045 [e.boh'i”’]”z).
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(b) TitS2B3 plane (c) B11B1-B2 plane

(d) SEB2-B3 plane (e)B1-B2B3 plane (f) SETi1-S2 plane

Figure S64Contourline diagram of the Laplacian of the electron densityaf selected planes. The solid brown lines are
bond paths, whereas blue dots indicate the becritical points (BCP). Solid red lines indicate the areas of charge

concentation (1> (r) < 0), while dashed black lines show the areas of charge deplefiof)(> 0).

(d) HOMGS (e) HOMG10 (f) LUMO

Figure S65Selected molecular orbitals d& (isocontour valuest0.045 [e.boh'?s]”z).
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(d) 2c-2e B2:S1 (e)2¢-2e B3-S2 () 2c-2e B1-S3

Figure S66Selected NBO interactions 44 (isocontour valuest0.045 [e.boh‘?s]llz).

() TiLSLB2 plane (b) S1Ti1-S2 plane (c) S1B2:B3 plane

Figure S67Contourline diagram of the Laplacian of the electron densitfi@fn selected planes. The solid brown lines are
bond paths, whereas blue dots indicate the becritical points (BCP). Solid red lines indicate the areas of charge

concentration { (r) < 0), while dashed black lines show the areas of charge deplafiofn)(> 0).
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(d) HOMGS

(e) HOMG9 (f) HOMG12 (g) HOMGL7 (h) LUMO

Figure S68Selected molecular orbitals &f(isocontour valuest0.045 [e.boh‘?s]llz).

(e)2c-2eB3S3 (f) 2c2eCEC2 (9) 3¢2eB1-B2B3 (h) 3c2e B8H1-B9

Figure S69Selected NBO interactions B{isocontour valuest0.045 [e.boh'?s]”z).

(a)B7-C2C1plane (b) B&H1-B9plane

Figure S70Contourline diagram of the Laplacian of the electron densityp @f selected planes. The solid brown lines are

bond paths, whereas blue dots indicate the beeritical points (BCP). Solid red lines indicate the areas of charge

concentration (2’ (r) < 0) while dashed black lines show the areas of charge depletﬁ)’mr][ > 0).
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Figure S71Absorption spectrum of computed at TEDFF PB8@Def2-SVP level of theory (n LMcm?).

Table S6TD5 C¢  OF t Odzf | 4 SR Sy S NE &), osifa@Astidngitiy, 2nd m&in/cBmpBstiondf3he 0 = <
FANEG | +b@OAa St 3D INRWYINR BEYRIGT (1A R BMLBERAE givenddr dfarkeha ( K& 6 <
2| gSt SyaidK < oy

No Excitation Energy (eV) Main electronic transition (%/eight)[b]
Calc. )@ Expt.

1 1.822 680(0.012) HOMG4- LUMO+1 (98

2 2.184 568 (0.012) HOMO13- LUMO (3)

HOMG12- LUMOAL (14)
HOMG10- LUMO2(28)
HOMG LUMGH6(11)

3 2.487 499 (0.013) HOMGS6- LUMO® (71)
4 2.544 487 (0.024) 490 HOMG1- LUMO8(45)
HOMGS- LUMO® (22)
5 2.642 469 (0.020) HOMG-18- LUMO 62)
6 2.747 451 (0.030) HOMG14- LUMO® (30)

HOMG4- LUMOS (14)
HOMG3- LUMO® (20)
7 2.853 435 (0.028) HOMG1- LUMO+10 (64)

8 3.359 369 (0.030) 375 HOMG10- LUMO+11 (30)
HOMO5- LUMO+13 (22)
HOMG14 LUMO+9 (19)
9 3.448 360 (0.021) HOMG26- LUMO (27)
HOMG23- LUMO+3 (30)
HOMG LUMO+17 (15)
10 3.590 345 (0.025) HOMO14- LUMOA0(41)
HOMG10- LUMO+4 (15)
loscillator strength greater than 0.010 aRtComponents with greater than 1086ntribution shown.
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(e) LUMO+6 (f) LUMO+8

Figure S72Selected molecular orbitals df related to most intense electronic transitions [isocontour values: +0.045

(elbohr})"3].

(g) LUMO+11

30000 -

25000 A

20000 A

15000 4

10000 +

5000 A

Figure S73Absorption spectrum o2 computed at TEDFFPB86Def2-SVP level of theory (n LM'cm™).
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Table S7TTD5 C¢  OF t Odzt | 4§ SR Sy SNE pgrin)), oLifa@hstiengitiy, 2nd mé&irycSmaBsiion df3he O =

FANRG | +b@Aa St ) INRWSNR BEYOR Gl (1A Ra4ANLBR AN givenddr @@fardhd ( K &
> 1 St Sy3GK < oy

No Excitation Energy (eV) Main electronic transition (% weigH'i’}
Calc. )™ Expt.
1 1.693 733 (0.014) HOMQO2- LUMO(91)
2 1.942 638 (0.027) HOMG6- LUMGH1(1])
HOMG LUMO-8 (67)
3 2.198 564 (0.031) HOMGQ9- LUMO= (15)
HOMG8- LUMO= (54)
4 2.240 554 (0.034) HOMG LUMO40(52)
HOMG LUMO41(16)
5 2.783 446 (0.032) 463 HOMG5- LUMGH3(41)

HOMG LUMO+18 (16)

HOMG1- LUMO¥ (12)

6 2.829 438 (0.023) HOMG7- LUMO4 (12)
HOMGS6- LUMO=S (11)

HOMG5- LUMO4 (22)

HOMG2- LUMO+7 (15)

7 2.856 434 (0.025) HOMG3- LUMO+ (39)
HOMG LUMO+18 (12)
8 3.247 382 (0.047) HOMG17- LUMO< (10)

HOMG10- LUMO® (17)
HOMG1- LUMO® (23)
9 3.320 373 (0.036) 365 HOMG20- LUMO1(77)

10 3.606 344 (0.036) HOMO3- LUMOA42 (64)
Ioscillator strength greater than 0.010 aftComponents with greater than 10% contribution shown.

(AR

Yy
4 ‘

(e) LUMO+1 (f) LUMO+3 (g) LUMO+7 (h) LUMO+18

Figure S74Selected molecular orbitals ¢ related to most intense electronic transitions [isocontour values: +0.045
(elbohr})"?].
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Figure S75Absorption spectrum o8 computed at TEDFFPB86Def2-SVP level of theory (n LM'cm™).

Table S8TD5 C¢  OF f Odzf F G SR Sy S NEH i), oKitadistidngitiy, and m&in/cBiBstion®f$he 0 = <
FTANBRG | +b@Aa  Sior8D INRWINR SEYRIGE (1A RHAMLIB ar@ givenddr @@far®eh3 G K& 6 <
2| St SyaidK < oy

No Excitation Energy (eV) Main electronic transition (% weigH?}
Calc. )@ Expt.

1 3.131 396(0.015) HOMG2- LUMO §5)
HOMG1- LUMO+2 (1)1
HOMG LUMO (13
HOMG LUMO+1 (1%

2 3.467 358(0.011) HOMG1- LUMGH2(82)
3 3.587 346 (0.023) HOMQG2- LUMO+241)
4 3.733 332 (0.029) 336 HOMG4- LUMO (B)
HOMQG3- LUMO(18)
10 4.011 309 (0.059) HOMG4- LUMO+1§1)

loscillator strength greater than 0.010 aftComponents with greater than 10% contribution shown.

(a) HOMO-4 (b) HOMO-3 (c) LUMO

Figure S76Selected molecular orbitals & related to most intense electronic transitions [isocontour values: +0.045
(elbohr})"?].
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Figure S77Absorption spectrum ofacomputed at TEDFF PB86Def2-SVP level of theory {n LM*cm’).

Table S9TD5 C¢  OF t Odzf | 4 SR Sy S NE &), osita@Astidngitiy, 2nd m&in/cBmpBstiondf3he 0 = <
TANBRG | +b@Aa St 00 NEYXAASEGN G ( & & J2NEGE NG ived for@@rplisod (| K& 6 <
2| gSt SyaidK < oy
No Excitation Energy (eV) Main electronic transition (% weigH?}

Calc. )@ Expt.
1 3.190 389 (0.031) 371 HOMO1- LUMO+1 (62)
HOMG1- LUMO (8)
HOMG2- LUMO (11)

2 3.277 378 (0.010) HOMG2- LUMO(56)
HOMG2- LUMGH1 (24)

3 3.594 345 (0.020) HOMG4- LUMO(12)
HOMG3- LUMGH1(61)

4 3.626 342 (0.022) HOMG4- LUMO 9)

HOMGO4- LUMGH (25)
HOMO3- LUMO(30)
10 3.987 311 (0.063) HOMO5- LUMO= (82)
loscillator strength greater than 0.010 aftComponents with greater than 10% contribution shown.

(a) HOMO-2 (b) HOMO-1 (c) LUMO (d) LUMO+1

Figure S78Selected molecular orbitals @fa related to most intense electronic transitions [isocontour values: +0.045
(elbohr})"?].
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Figure S79Absorption spectrum ofb computed at TEDFFPB86Def2-SVP level of theory (n LM'cm™).

Table SI0TDBDFT calculated energies (excitation enedg$ + ). Ehm)¥ oscillator strengthf), and main composition of

the first U\vis electronic excitations fodb® 9 ELISNA YSy Gl t | 6 &2 Min)ick4byare give@ B Sy 3 K&
comparison.
2| St SyaidK < 0y
No Excitation Energy (eV) Main electronidransition (% weight}’
Calc. )@ Expt.
1 3.036 408 (0.008) 388 HOMG LUMG-1(76)
2 3.542 350 (0.017) HOMG1- LUMO 84)
HOMG1- LUMO+1%7)
3 3.592 345 (0.025) HOMG2- LUMGr1(37)
HOMG1- LUMO R1)
4 3.777 328 (0.027) 330 HOMG5- LUMO §8)
HOMG4- LUMO (2)
10 3.983 311 (0.037) HOMG3- LUMO+276)

Bloscillator strength greater than 0.010 afComponents with greater than 10% contribution shown.

Figure S80Selected molecular orbitals @fb related to most intense electronic transitions [isocontour values: +0.045
(elbohr})"?].
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