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Abstract: New stable diben@kj’g][ lfdithiapent8lene (1) was p~tpared by he+ing 1,9-bis(methykhio~ 

dibenzothiophene in a gla88 tube. The X-ray analysis of 1 reveal8 dearly that it ha8 a completely planar 

8tmctme. Repeated scanning of cyclic vdltammetry of 1 shows an anidoguus v&ammogram witb that of 

polythiophene. 

There are four isomeric thienothiophenes among which thieno[3,4-clthiophene, called nonclassical 

thiophene, is somewhat uhptable ,$nce it mu8t use unusual bonding orbital8 of the sulfur atom8 to accommodate 

101~ electron8 for Ft8onance 8tab&atk1 Several stable thieno[3,4-cltiophenes bearing four sub8tituent8 such 

a8 tetraphenylthieno[3,4-clthiqhene (5) have been sported. 2 A8 a new stable thieno[3,4_c]thiophene 

derivative, we found that diben~k~g][l,rl]dithiapentalene (1),3 the dithio analog of dibenzo[cd,gh]pe$alene 

which wa8 pnpan?d by Trost and hi8 co-Mrlux8,4 wa8 obtained derendipitously upon thermolysis or photoly8i8 

of 19-bis(methylthio)dibenzothiophene (3).5 ‘Ihis communication repnrts the rtsult8 of the first pqmration of a 

new stabk dithiapentalene (1) and determination of the struchm? by X-ray cry8tallographii analysis. 
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When 3 wa8 placed in a long pytex ‘tube and heated gently with a burner tlame, dithiapentalene (1) (<lab) 

wa8 obtained together with thieno[&3,4,5-Zmn][9,lO]dithiaphentint (2) (61%) after purilkation kith 

column’ chromatography arid pnparati’ve HFLC. 617 However, photolysis of 3 with a 400 W high-pressure 

mercury lamp for 10 h gave 1 and 2 in 11% and 16% yield8 respectively (Scheme 1). Intezestingly. it wa8 

found that the photolysis of thiosulfonate (4) which was prepared by oxidation of 2 with m-chloqerbenzoic 
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acid(mBBA)8proceededcleanlyunderirradiationfor72hoaffordlasthesoleproductin61%yieldtogethcr 

with the recovaed 4 in 33% yield (Scheme 2).9 
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Scheme2 

The UV spectrum of pentalene 1 lacks the visible band at around 530 nm observed in 

tetraphenylthieno[3.4-clthiophene (5) corresponding to the biradical structure,th which suggests that the 

pentalene 1 should have neither a bimdical nor a charged structure and the character of 1 was different ftom that 

of 5. Therefom. X-ray crystallographic analysis of 1 was performed and the structum was shown in Figure 1.10 

The result indicates clearly that pentalene 1 is a completely planar molecule belonging to the point group Dgh. 

The C-S bonds of the thiophene rings are 1.791 and 1.792 A which are con&&rably longer than those of 5 

(1.706 A).lb Furthexmote. the benmne rings of 1 am considerably distorted (Ct-C3-C4*, 128.5 “; C2-Cl-C3. 

116.1”; Cl-C2-C5,116.8 ‘; C&C&*, 125.7 “) t?om those of a normal hexagonal structtne. The bond length 

of C3-C3* (1.386 A> is shorter than that of 5 (1.452 A) suggesting that the two benzene rings ate stabilized by 

conjugation and the two sulfur atoms participate less in the essential lr-conjugation than the usual thiophene ring. 

Flgurs 1. X-Ray Crystaliographlc Analysis ol 1. 

Since the electmchemicai chamctem of 1 would be attractive proper&s, the oxidatioo potentials of 1 and 2 

were measured with cyclic voltammetry in acetonitrile at 20 ‘C, using a Pt electmde, AH.01 M AgN@ as a 

reference electrode (electrolyte: 0.1 M NaC104; scan rate: 200 mV/s). The oxidation potentials of these 

compounds are listed as follows: 1 (I+.16 V, irreversible); 2 @tn=O.91 V, reversibles dihenzothiophene 

(Ep=1.31 V, itreversible). ‘1 The cyclic voltammogram of 1 after 28 repeated scann@srevealsnearIythesame 
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behavior ofpolythiophene on electrolysis (Figure 2). 12 Actually,theelectro&wasfoundtobecoatedwitha 

yellow compound but the sauctme has not been determined. Investigation into the chemical prope+s of 1 is 

underway. 
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Figure2.cydicvottanmgramof1(0.82mhI)afmr20Timesscannings 
krCi+CNat2OOC(UshgPtEIeUro&,Ag10.01 MAgNOsasReference 
El&trod& Elec&oiyk: 0.1 M NaClG4; Scan Rate: 200 mVls). 
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