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Coplanar Oligo(p-phenylenedisilenylene)s Based on the Octaethyl-Substituted s-Hydrindacenyl Groups

Fukazawa, A.; Li, Y.; Yamaguchi, S.; Tsuji, H.; Tamao, K.
J. Am. Chem. Soc. 2007, 129, 14164.

7

The silicon analogues of the oligo(p-phenylenevinylene)s (Si-OPVs) with highly
planar structures have been synthesized using a newly developed ligand, the
1,1,3,3,5,5,7,7-octaethyl-s-hydrindacen-4-yl (Eind) group. Their X-ray crystal
structures and spectroscopic data demonstrate that the 1r-conjugation effectively
extends over the Si-OPV framework. Notably, tetrasiladistyrylbenzene exhibits an
orange fluorescence even at room temperature both in solution and in the solid
state, which is attributable to the effective extension of conjugation. To the best of
our knowledge, the tetrasiladistyrylbenzene is the first emissive Si=Si derivative
- even at room temperature.
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Oligomer and Polymer of Heavy Double Bond
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Oligomers of Group 14 Double Bonds

Conjugated Si=Si bonds Conjugated Ge=C, Ge-Ge bond

¢GCA1'2
e A, Geéc—csc—c\R
3 4
Tip 'rip . 6a R= nC4H9
+ MesBr +4 Si—Si Organometallics 2000, 19, 2835.  gp R = CH;
~————=» Tip,Si=SiTipBr ——» / 2\
- LiMes / ST
Tip = 2,4,6-1Pr;CH,; Mes = 2,4,6-Me,CcH, ACIE 1997, 36, 2503.
'Bu,MeSi.  SiMe'Bus CL  Mes 'Bu,MeSi  SiMe'Bu Ti
‘B CIl: 7/ t U WP p -
Si + Si—Si, TTHR BuzMeS|—S|\\ //SI—SIMG Bu, /Ge\
4y, X i . . " T .
Li/ \Li Me/s él Cl THF,rt. /SI—SI\ Tip,Ge— GeTip, ME» [Li(dme)]* TIpGe:\ /GeTIp
Mes Mes 2 —3 LiTip ce
2 Mes = 2,4,6-M63C6H2 3 T|p2
_ +2Li 3
Organometallics 2004, 23, 3088. —LiTip
Ti Ti Tip Tip
R Tip,Ge—Ge = TABL TipGe—Gel " *4.  Ge—Ge
R Si-R R Li —LiAr Br —LiBr // \\
O K ‘ Tip,Gé GeTip,
RES i \R 4 5 6
B R= . Scheme 1. Ar=2,4,6-Me,;CH, (Mes), 2,4,6-iPr;C.H, (Tip).
1 ! 2 ACIE 2000, 39, 3703.
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This Work 1: Synthesis of Dibromosilane 3

Synthesis of Eind-Br

HO Et
CO,Me 1) EtﬂngOgBr (5.4 mol amt.)
0°C, overnight HCI
2) NH,Cl aq. CHQC|2
CO,Me 0 °C, 30 min
HO Et
Et
Et Et Et Et
Et (2.0 mol amt.) Et Et Et Et
BCl; (1.0 mol amt.) Br, (13 mol amt.) B
CH,Cl, (0.5 M) (Et0)sPO (0.1 M) '
-60°Ctort, 7d Et Et 70°C,3.8d Et Et
Et Et Et Et
9 (Eind-H) 10 (Eind-Br)
(15% for 3 steps) (71%)
Synthesis of 3 1) n-BuLi (2.3 mol amt))
THF (0.05M)
. -78°C,2h . i LiAIH,4 . _
Eind-Br - » Eind-SiF3 »  Eind-SiH3
2)SiF4(9) THF
10 0°C, 30 min 11 O°Ctort,2h 12
(71% for two steps)
PhLi (1.0 molamt)  End, CBr, Eind
> SiH, —— > SiBr,
THF hexane
O°Ctort r, 42 h
2h



This Work 2: Synthesis of Disilene and Bis(disilene)

Synthesis of bis(dibromosilane) 4

. H < > U (0.55 mol amt.) Hy {Emd CBry Bry {Emd
Eind-SiH; > SI@SI —_— SI@SI
THF-pentane (0.12 M) 7 H hexane Br,

A /
—78°Cto rt / overnight (12 h) ~ Eind 2 r,35d Eind
12 14 4

(69%) (68%)

Synthesis of disilene 1 and bis(disilene) 2

Q f Et Et )
. . Et Et
Elnd\ ' LiNaph Elnd\
SiBr, > Si=Si (1)
THF v
~78°C t0 0 °C Eind Et Et
thenr.t. Et Et
3 1 .
(76%) ____ FEind
Eind_
Bnd Br, Eind | iNaph Eind, Si
5 SiBry + Si—O—Si > Si Si In )
Eind Br, THF S Eind
~78°C to 0°C ‘. n
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3 4 35%



This Work 3: Crystal Structure of 2

Crystal Structure of 2

BEATDRUEVIROFILIZC, M M N FF1E

Si-Si 2.156(2) A
Si—C 1.860(6); 1.876(6); 1.911(5); 1.902(5) A
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This Work 4: Photophysical Properties of 2

300 400 500 600 700 800
wavelength / nm

Figure S4. Electronic spectra of Si-OPVs 1 and 2

in n-hexane at ambient temperature.

UV-vis absorption of 1 (gray) and 2 (black solid line)

luminescence spectrum of 2 (black dotted line, excited at 460 nm)
excitation spectrum of 2 (black broken line, observed at 620 nm)

luminescence spectrum:

excitation spectrum:

1
Tip

Tip, S-Tp  H
Tip-Si Tip  Ph—C

Table 1. Photophysical Data of Disilenes 1 and 2 and Related
Compounds?

_ UV-vis absorption fluorescence

§ cmpd Amax/NM (Vax/cm=1) elcm~t M1 Amax/NM (Viax/cm=1)

o

s 1 461 (21700) 2.4 x 10* n.d?

2 2 543 (18400) 3.0 x 10* 612¢(16300)

g 54 508 (19700) 2.7 x 10* —

€ 6¢ 295 (33900) — 335 (29900)
18 v 350 (28600) — 3858 (26000)

C

[0

[&]

3 @ Measured in n-hexane at room temperature. ” Not detected. ¢ Fluores-

S cence quantum yield ®r = 0.10, fluorescence lifetime 7 = 1.8 ns.
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This Work 5: Luminescence and MOs

Figure S5. Photographs of compound 2.

(a) solid in sealed tube in the dark

(b) solid under irradiation at 254 nm

(c) solution in hexane under irradiation at 254 nm

HOMO-1 HOMO
(=4.70 eV) (~4.26 eV)

Figure S7. Plots of selected MOs of 2’ (isosurface at + 0.03 a.u.).
HELAJLIEB3LYP/6-31G(d)
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"lodomesitylene-Catalyzed Oxidative Cleavage of Carbon—Carbon Double and Triple Bonds
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