Alternative Sustainable Syntheses of 7-Substituted Anthra|2,3-b]|thiophene Derivatives and Naphtho|2,3-5:6,7-bldithiophene
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Acene-cores terminating at one or both ends with

thiophene units (Figure 1) are potentially attractive , |
it for f fi id £ : duct Reduction of 3 or 4 needs: Alternatively, 3a—d are easily prepared from 2-butyne-1,4-
MOtITs Tor Tormation a wide range ot semiconaductor g mol% HaCl, diol and benzylic chlorides, both of which are typically

devices such as: bank cards, televisions, solar cells, T available at low cost (<5 pence mmol-),

medical devices, thermoelectric devices etc. These

Our approach to 1a—1d (Scheme 3) begins with the cheap
commercially available crystalline 1odides  3a-d.
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overall > 20%

R _ _ £, 20% asteps A4 32% One of the advantages of Scheme 2 1s the greater solubility . -
applications have become completely integrated into ¢ =tep= T overan o of the 7-alkyl derivatives 1b—1d, allowing routine Conclusion
our daily lives with the advent of the ‘smart phone’ ., L e acquisition of fully assigned '*C NMR spectra, while 1b—1d
.- : : st Br are also easier to process 1n subsequent further
and SImi Iar teChnOIOgleS (Flgu € 2) - ’ 41{? _______________________________________ ?_O_ cents,g functionalization or device preparations (Figures 3-4). » Efficient synthesis of 7-substituted compounds 1a- existing s our _
< Method 2 | _~ d and 2 methods R metho
OOO / OOOO i . O e e oMe » The methods employgd are sirpple ‘F 1a-d ﬂ
4 sﬁ(ps \5 steps » Use of low cost startlng materials e starting materia!1s S ® precursors
/ S S ©:Ié° / \ » Chromatography free approaches .“Spt‘t’o£;f’st“;‘;"s°'o,___ <.5 pence :nmol'1
; OOO 4 16 cents/go 20% overall » The procedure are scalable o toxic reagent®’ 12 . Rvarisa;zz
s s . . OMe 9 Sfepi> > Compoupds la-d are prepared in three steps In ® R=Honly and.. possible
\ OOO / ©/’ ____________________________ >, overall ylelds of >50%. Scheme 4. Comparative between our approach and the Iiteratu‘r<
Br
H H H H HO Br, HO Br
Figure 1. Molecular structures of typical acenedithiophenes OH_, (SIS astees
Br
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b’ldithiophene 2, as shown in Scheme 1, which use

Results and Discussion expensive (toxic) starting materials and provided low overall
yield, we have made naphtho[2,3-5:6,7- b'|dithiophene 2 ACknOWledgementS
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R Yield a H ;;"f) | a _ 1 . < | I, G =
- a H 77% Me % |
Me 83% ¢ i-Pr 77% Pd(OAc); (3.5 mol%) >
Literature Methods e o3 c ier 17 . ¢
d OMe 92% OH PCy; (3 mol%), THF ~ HO
- - 1 Ti%‘f‘cﬁ'zceﬂqgilv')lo Ctor 50°C, 25 min 70% 0%
Various methodologies have been employed over the last 40 Znc P |
. _ . d‘ Pd(OAc), (3 moI:A:) S DMSO (16 eq!.uv.) Et;N (5 equiv.)
years for the preparation of the parent anthra[2,3-5]thiophene : S-Phos (2.5 mol% ) Deev oxay chioride | =101
1. Multi-step syntheses using expensive (in either cost or OH ta-d Y
{] higher toxicit j tally less than desirabl | an o s Ticl, (2.2 equiv. CHO_s
ime), or higher toxicity or environmentally less than desirable ] | 2 H T3 7 Oe °y Tl (22 equiv) m
: : : ¢ iPr 99% CICH,CH,CI 4
reagents, are the norm. Scheme 1 highlights all of the literature OH o S elon 2 S7oHC
? 3a-d 4 15 ¥ = |
approaches to the synthesis of 1a and 2. R =1 @), e (B), FPrie). Meo () Overall yield 50% 81% _ 3% y &0 e 2L S S S
Scheme 2. Methodology for synthesis of anthra[2,3-b]thiophenes Scheme 3. Stralghtforwa_rd _SyntheSIS ot o R
K / K la-d / K Naphthol2,3-0:6,7-6']dithiophene 2 / K j




