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Introduction Objective

Poly(triacetylene)s (PTAs, —[C°C-CR=CR-C°C] -) are conjugated polymers with a non-aromatic all-carbon | To investigate structure-property relationships in poly(triacetylene)s (PTAs) as a
backbone, occupying an intermediate position between poly(acetylene) (PA, —[CR=CR] -) and carbyne | function of oligomeric length, we prepared a series of oligomers from monomer 1a to
(-[c°C]-) [1]. Trans-PA, when doped, exhibits electrical conductivity similar to that of copper, but the | pure tetradocontamer 1h by oxidative coupling of atrans-hex-3-ene-1,5-diyne. Trends
material is difficult to process and is air- and moisture sensitive. Poly(diacetylene)s (PDAs,—[CR=CR-C°C] -) |in the linear (UV/Vis), nonlinear (third harmonic generation, THG) optical properties,
are prepared by topochemical polymerization of suitable butadiynes, which limits their accessibility severly. |and Raman properties among these compounds were measured and the effective
They are not conductive but exhibit excellent second-order hyperpolarizabilities. PTAs are synthetically readily | conjugation length (ECL) [3] in PTAs estimated by the various methods.

available, well soluble, and stable to normal laboratory conditions.

The study of soluble, monodisperse oligomers with clearly defined structure is essential for predicting the

physical properties of the corresponding polydisperse conjugated polymer [2].

Synthesis R = Sit-BuMe;
SiMes SiMe 3 SiMe 3 1) 1M NaOH,
OO0 Me t-BuMe2SiCl,
LiBr, B 0 ro MeSi—=H DisaLy midazol _ t-BuMe,SiO MeOH/THF
| —_— 2 . ——
AcOH B (0N dn cul <:Hzc|2 DMF - 0Sit-BuMe> 2) Bt T,
OOMe 68% 0 THF/'PLNH  MesSi 75 % MesSi 90 % MesSi 2 -78°C, Et5SiCI
45 % 87 %
n n
1) 1M NaOH,
Cucl, TMEDA, O, MeO H/THF " |
_ iEt; @ — » b 2 L lc 4 4 _ 1) 1 NaOH,
CHyClp 2) cucl, TMEDA,  EtsSi 1c 4= le §—> le 8 ) MeOIH/THF
t. 0,, CHLCl 2) CuCl, TMEDA,
quan 2, CHoClp 1d 6 1f 12 1g 16 09, ODCB
le 8 1g 16 1h 24

With its 144 linearly conjugated carbon atoms (24 double and 48 triple bonds) and 17.8 nm
length between the terminal Si-atoms this 24mer 1h is currently the longest linearly and fully p-
conjugated molecular wire consisting of only double and triple bonds.
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Results and Discussion

UV/Vis of the oligomers 1a-1g: Raman scattering data of the oligomers la-1g: Second-order hyperpolarizabilities g of the oligomers 1a-1g:
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ECL estimation based on UV/Vis data for the oligomers 1a-1h: ECL estimation based on Raman data for the oligomers l1a-1g: ECL estimation based on second-order hyperpolarizability data
for the oligomers la-1g:
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