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In the quest for improved materials for photonics, the design Scheme 1. General Cyclopolymerization to Perfluorocyclobutyl
and synthesis of polyaromatic systems are increasingly important(PFCB) Polymers

consideration$.One such class of recent interest are hpgs- L F  F F . E F . F R F F

hexabenzocoronene (HBC) derivatives, pioneered bjldviitand I I . Fj_tF — = ,F F

others?~4 HBCs can exhibit liquid crystalline properties and hole " >o-ar-0” >F wwAr0” T Ngpran ~<o OAr%

transport capabilities, and they can emit light over a broad range

of wavelengths. Scheme 2. Synthesis of Compounds 1—4 and Poly3 and Poly4 2
To date, substituents on HBC systems have been limited F

primarily to long alkyl chains or phenyl groups due to solubility )\(F

and reactivity constraints. Although the synthesis of hexakisalkoxy- 0

- . F F
substituted HBCs using a monolayer precursor on Cu 111 surfaces OJ\(F O

has been reportédundesired side products result under standard E o
I-v

oxidation conditions, which has precluded their general preparation. — ||
Here we report the first synthesis of a heeri-hexabenzo-
coronene compound containing trifluorovinyl ether substituents able Br 4

to undergo thermal cyclopolymerzation and copolymerization to
perfluorocyclobutyl (PFCB) networks. Polymers containing the
PFCB linkage have been established for high-performance optical
applications:8 Vinyl ether or perfluorovinyl ether substitutions on
HBC structures were not known previously.

Trifluorovinyl ether-substituted arenes, in general, undergo
thermal cyclodimerization when heated above F&Dto form x
fluorinated cyclobutyl rings, as shown in Scheme 1. These unique
semi-fluorinated polymers have shown great promise as components
in optical devices due to their excellent processability and transpar- F F
ency at telecommunication wavelengths. o

The syntheses of hexaphenylbenzenes have traditionally been “o
accomplished by DielsAlder reactiorf of tetraphenylcyclopenta-
dienones with a diphenylacetylene or, alternatively, cobalt-catalyzed
cyclotrimerization of diphenylacetylenéshermal sensitivity of
the aryl trifluorovinyl ether group restricted our approach to the
cobalt route, as shown in Scheme 2. Bromo aromaétiwas
converted to the iodo analogue and subsequently to new bisaryl
acetylene via Sonogashira chemistry. Hexakis intermediveas
obtained in 40% yield, and its X-ray crystal structure is shown in
Figure 1, the morphology of which resembles that of other
hexaphenylbenzene compourids.

Benzene derivativd8 underwent standard oxidative ring fusién
with FeCk to give hexaperi-hexabenzocoroneng and the first
hexakisalkoxy-substituted HBC by this route. Sparingly soluble
monomer4 was characterized by MALDI-TOF-MS as similarly
reported for other insoluble benzocoronekeBhe spectrum clearly aR nts and conditions: (i) -BuLi: (i) Cul. trimethvisilvi len
indicates the loss of 12 DA frors. $oI|d-state F'_I'IR {—OCI‘= Pd(”)faaNgétB;ts(i% ﬂgc')_"d'\;gosH;(()i\tl) éu? (1’) gg(ilt)’ NeEtb;y g/)yggze(téloe;,
CF,, 1831 cnml) and % NMR (sparingly soluble in pyridines, 1,4 dioxane; (vi) CHCl,, MeNO,, FeCh.

0 —122.5 (dd),—129.8 (dd),—138.4 (dd)) confirmed the presence
of trifluorovinyl ether substitutiod? Modulated differential scanning
calorimetry (MDSC) of4 exhibited an exothermic peak with an
onset temperature of 19« and a peak at 21%C, characteristic

of trifluorovinyl ether cyclodimerization. Disappearance of the
fluoroolefin and formation of the PFCB linkage (960 chwere
confirmed by FTIR ofpoly4. Alternatively, monomes3 can be
polymerized upon melting at 16 with a similar DSC profile.

* Department of Chemistry. . The wide-anglg X-ray diffraction pattern éfpoyvder .is shown

* School of Materials Science & Engineering. in Figure 2. The first peak, centered at 16.7 A, is attributed to the
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Figure 1. X-ray crystal structure 08.
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Figure 2. WAXD of monomer4 powder.
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Figure 3. Emission and absorption spectra (inset): 4ajb) poly4-co-5,
and (c)poly5.

molecular diameter, while the peaks at 4.7 and 3.5 A are assigned
to stacking of the vinyl ether groups and the cores, respectively.
The final peak, at 2.8 A, is assigned to the diameter of the aromatic

core edge. After thermal polymerization at 18Q for 12 h,
diffraction peaks at these dimensions disappear.
A dispersion of monomet (in CH,Cl,) exhibited an absorbance

Amax @t 374 nm (Figure 3, inset). The photoluminescence spectra
revealed two peaks at 425 and 445 nm in addition to a plateau
from 520 to 580 nm. The broad emission from 520 to 580 nm is
due to excimer formation in coronene aggregates, as similarly
observed for other coronene derivativéEiltration of the dispersion

and subsequent fluorescence measurements resulted in disappear-

Scheme 3. Copolymerization of 4 with 5

the presence of HBC absorption peaks as a function of elution

volume (see Supporting Information). The copolymer emission

spectrum revealed HBC luminescence in addition to the 360 nm

emission of the homopolymeroly5 (Figure 3b,c).
The first synthesis and polymerization of trifluorovinyl ether-
substituted hexaeri-hexabenzocoronene to perfluorocyclobutyl

polymers and copolymers has been demonstrated. Unlike hydro
carbon ethers, fluorovinyl ethers are stable under HBC oxidation
conditions. Discrete HBC units in PFCB polymers provide access

to potentially processable HBC optical materials.
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