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A New Route to l&Dithioles from Mesoionic %Piperidino-S- 
Aryl-1,3=Dithiolium=4=Thiolates. Synthesis of 2(1,3=Dithiolan- 
2-Ylidene)-1,3=DithioIes and Tetrathiafulvalenes Using these 

New Dithioles. 

The l&dithiole ring is of special intemst in synthetic chemistry for organic matuials due to its reactivity. 

The sulfur atoms exercise a stabilizing effect on neighboring positive as well as negative charges, an extremely 

useful feature for organic synthetic purpcses. Indeed 1.3dithiolium cations 1 and 1,3dithiole anions 2 have been 

prepared starting from 1,3-dithiole mpotmds. The reactivity of 1.3dithiolium salts have been widely studied 

and used in the synthesis of tetrathiafulvalenes and dithiafulvenes derivatives.f Surprisingly the formation of the 

1.3~dithiole anion has been poorly investigated. We wish to describe here an original access to the 5-sryl-4- 

alkylthio-1.3~dithiole 1 starting from mesoionic 2-piperidino-5-aryl-1,3dithiolium-4-thiolates 2 via the 

unsubstitutcd key inmrmediate 3. We report a successful metallation of the dithiole 1 and its reaction with carbon 

disulfide in an attempt to generate the dianion to yield the dithiafulvene 6. We also present some new 

temuhisfulvalenes 9 substituted by acceptors starting from dithioles 1. 

The synthetic methods described in the littemtum for the synthesis of 1,3-dithioles 1 Brc essentially based 

on the reduction of 13-dithiolium salts either by the cycloheptatriene.4 sodium bornhydride, or lithium 

aluminium hydride.l During the course of our studies on the mesoionic derivative 2 6 we observed that when 2 

was treated by an excess of sodium borohydride and carried out by an acidic hydrolysis we obtained 3. We 

propose the mechanism below to account for this reduction (Scheme 1). The fast step could be the reduction at 

the 2 position of the mesoionic dithiole, then during the acidic hydrolysis protonation and elimination of 

piperidine. As we are in presence of a large excess of sodium borohydride a second reduction would occur to 

yield the dithiole 3’.7 
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Actually we obtain4 the thioxo form 3 rather than the thiol form 3’, the equilibria led towasds the mom 

stable tautomer. In each case NhIR spectra confinned the thioxo shuctute, tH NMR spectra show that the proton 
at the C 5 position appears at 6 5.2 ppm ,and 13C NMR present a C=S at about 6 220 ppm. The alkylation of 3 

hasbeendoneinbasicmdiuma,9fford1*ingoodyicldsaspresenadinthetable1(sChane2). 
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Table 1 

dthioxo 1,34lithiola- Dithioles 1 (yield%) 

nes 3 Weld %) R* = m3 ,R* = 3,5-(No&H3c& 

93 96 76 

88 97 75 

90 95 

Compounds of type 1 have been earlier synthedxed from mesoionic derivatives 2 in a multi-step process 

as shown in Scheme 3.9 Compared to this route we have developed a simple, shat, improved high yields 

procedure for the preparation of dithioles 1. lo According to this new procedun we also synthetixed dithioles 1 

substituted by acceptor groups which were not obtakd by the multi step process ( Schane 3 ) as the reduction of 

amino cation 4 yielded a mixture of products. 
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Scheme 3 

As we are interested in the synthesis of new electmn donors, we investigated the preparation of dianions 

of type 6 starting from dithioles 1. Nucleophilic addition of 1,3-dithiolane anion to carbon disulfkle followed by 

a double alkylation has been describe&* but it seemed that on 13-dithioles the same type of reaction was not 
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successful so far.12 Starthtg from 1 we genunted the carbanion 5 with 1 equiv of Bti then we treated S by 1 

equiv of CS2 and another equiv of BuLi. Dianion 6 was trapped by 1.2-dibromo ethane to yield the 

tetmhiae!&ylene derivatives 7.13(Meule 4) 

Scheme 4 

The dianion 6 is an interesting inten&iate and opens the way to the access of some new donors as 

unsymmetrical tetrathiafuvalenes or dithiafulvenes. We are studying the scope of this maction and the use of 7 as 

a donor. 

Iu order to create intramolecular charge transfer in aryl sustituted TIT we were also interested in the 

syntheses of TI’F 9 substituted by two acceptor gmups as R? Those compounds as pointed out by Becker et all4 

in a D-A-D systems could crystallize with separated stacks of donors and acceptors. However, some R2 groups 

were reduced during the NaBI% reduction of 4 according to our usual procedure.15 It was thus of interest to use 

dithiole 3 for the syntheses of TIT 9 as shown in Scheme 5. 
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Scheme 5 

The teuafluoborate g, obtained by the tnxtment of dithiole 1 with triphenyl carbenium tetrafluoroborate, 

was treated by triethylamine to afford 9 in good conditions.16 

In conclusion the new method described hm for the synthesis of dithioles appears to be highly 

competitive with the other methods reported in the litteratm. The exploration of the dithioles 1 and 3 in a variety 

of applications in the field of organic mamials is currently in progress. 
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commlm. unda plws. 

AtypicalexpaimmEllpucedmeforJ:Astinedaupmnim of2Qmmol)iaRtOH(5Otn9mrmokdtoooCsndNaRH4 

(500mg,13.2mmal)wrsdded.Afta45min.dll~HCImrlowlyddedadthersrctionmixtmc~etimdforan 

additionnrllOminmdwmctedwith13(20(2x60ml).Tbecanbiocd~~~~Qied(N~SO4)and 

evaporatedtoglvethe4-thicno-l3_dithidrae3umoiLAUths~3pspradr&mad~udllpeemlderain 

acco&nWtothGrexpectedE@actW& Asm~mplewegiveafi1U~ofwmpound3(R~~).~HNMR 

(CDC13. TMS, 300 MHz) 4.45 (AWlI); 5.31 (s, 1H.l; 7.8ympH). 13C NMR (CDC13. TMS. 75 MHZ) 36.92; 71.13; 

127.36; 128.74; 130.58; 143.22; 170.12; 220.2. HRMS c&c. forC1oHgO2S3 255.968 found 255.967. 

Preparatioa of dithiole 1: To a solatia~ of 3 (2 mmol) ia CIi2Cl2 (20 ml) was ad&d Et3N (0.5 ml) and 2.5 mmol of 

CH3r.Therepdion~~~~~~2harr.Aftacodiagths~pluee~~withwrosr(3~laml)dried 

(Na2S04)and~~toyiddaliebtyellowoil.~anexamplewcgivcafuUduaiptioademspound1~1= 

pMeC6H4).lH NMR (CDCl3. TMS. 300 MHZ) 2.2g (s, 3H); 2.3 (s3EQ 4.3 (s. 2H) 7.25 (mPH). 13C NMR (CDCl3, 

TMS, 75 MHz) 19.8; 21.3; 33.3; 120.8; 128.82; 129.64; 129.95; 132.82; 138.59. HRMS talc for CllHl2S3 240.010 

found 240.010. 

The synthesis of dith&le 1 multi-step process waa cat&d oat ia malogy with ths Umatare. Par l-amino-1Jdithioles see 

Souizi, A.; Rebut. A. Tetmhukm. 19M. 40.1817-1822. Fa dithioliom salts see refumce (5). For dithiole 1 see refenmce 

(1). 

Baird, D.M.; Bereman. R. D. J. Org. Chem. 19111,46.458-459. 

Moradpou, A.; Bitmer, S. Tetmhednm Lctt. lwI7,28,3805-3808. 

A typical experimental procedure for 7: BaLi (1 ml. 1.6 M in Hexane) was added to a aolurion of dithiole 1 (1.5 mmol)in 

dry THP (15 ml) at -78°C anda nim. This sob&n was stirred for 1.5 h at -3ooC and CS2 was added (0.1 ml, 1.7 

mmol). Immediately an addUmml lml of BaLi was ad&d. Afta 20 min 1.2dibmmoefhane (1.5 mmol) was &led. The 

reactionmixturewasalbwedtowPmUroomtunpurtlacndstLringwescootinuedforcmldditiolwl12hours.TheTHF 

was removed, the reaction mixtme was extracted with CH2Cl2 (2x 20 ml) and washed with watt. ‘Ihe organic phase was 

dried (Na2SO4) evapomted and the &da porifti by ~yonsiliugclwithcH~l~~ethu(4:1)ap 

eloent. As an example we give a de&p&e of compoud 1 (~1s pMecgHg. R2= CH3).yield 21%.lH NMR (CDC13. 

TMS. 300 MHz) 2.3 (s, 3H); 2.32 (s3H): 3.42 (m, 4H) 725 (m,4H). HRMS talc for Cl4Hl4S5 341.9699 found 341.970. 

Becker, J. Y.; Banstein. J.; Bittoer. S.; Shsik. S.S. Synth. Met. 1988.27. B197-B204. 

Le Paillanl, M. P.; Roben. A. Bell. Sot. Chim. France. 1992. 129,205~208. 

Preparalion of tetIathiafulvalene 9: Tfiphenyl ark&m WlIatluorobmte (2mmol)in10mlofCH3CNwasaddeddmpwise 

to a solution of dithiole 12 mm01 at Ooc. The reactioa mixture was stined for 1 hoar at ODC and aahydmus ethu (20 ml) 

wasadded.Thecation8wasfdreredandwPsbadwithdryccher.Compoundg~uradinthefollowingrtacdonwithout 

furthcrpurification.Tothecadon8~lvedin10mlofdryCH3CN~~~~.The mactieomixtmewasstinedat 

room te~~~pefatute for 30 min and extracted with CH2Cl2(2x30 ml). * organic phase was waslted with water, dried OVQ 

Na2SOq.The solution was concentrated and 9 was mipitated by addition of ether and mcrystallkd from CH3CN.As an 

example we give a description of compound 9 (R1 = pMeC&. R2= ~,~-(NC&&$~H~CH~)JII~ 1880C.lH NMR (CDCi3, 

TMS, 300 MHz) 2.3 (s, 6H); 4.01 (s.4H); 7.26 (m. 8H) 8.22 (d,SH) 8.80 (@-I). Anal cak for C34H24NqOgS6 C 50.47; H 

2.99; S 23.78; N 6.92 foond.C 50.52; H 2.69; S 23.56; N 6.83. 
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