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Abstract : Cis-ehyhic anal~gws I and orho-buucnic anaipgucs 2 4 lTF w&rgo a nqdd acid w&a&d 
inumnolec* cycliwdon into the comqwndin~ cyc~s I’ and 2’ whose swnctures are to@med by X-ray 
Mhction: as shown bv cvclic voitammelrv. commnmds I mav act as convenieni wccyTsdrs ofor~amic wwtals. 

Modifications of the tetrathiiulvalene (TlF) framework1 are still being intensively studial in search for 

mew tno&&ar wn&uctors an& supercon&ucmrs. X3 Most of kern consist of in&mg The &mKzGton&tty of 

&e aomspon(fing r&i& cation s&s {RCSs) in or&z to avoid the &z&down oE &I& &xtmco&uctive 

grtvpe&es at low tempemtute, Bue to ;Sne ai+~trfg of cryst&ine ttzu&ions @i&s &srorsioas~ w’nen &ese 

materi& JKIS~~SS a pnznounced mono&te~sional character. One mo&Farition involves @acemeat of tire 

central ethylenic linkage of lTF by larger conjugated spacersp-8 leading to highly extended analogues of TIT 

that may favour intra- and inter-chains contacts between the new donors, due to the lowering of their charge 

density and an increase of x-interactions. Moreover, this spatial extension should decrease the coulombic 

repulsions in the di- (or poly-) cationic states of the donom 

In this context, tie have develop&l the study of 

some TTF vinylogues 1 in which two vicinal 1,4- 
eR 9-iR 

s-s 

dithiafuIvend-yl substituents ate “cis”-linked on a C=C R1 
JzJ 4 Fz 

’ ;‘R r 

bondp We report here that such new compounds, as well 
1Or R :I 2 

as the @tent orthd-disubstituted benzenic ‘ITF analogues 3 “$+ 

25*10 undergo an easy acid mediated intramolecular X H 1’ or 2’ 

eyclization into 1’ and 2’ (Scheme 1). 

of1 a(*) Scheme 1 

As previously described in the benzenic seriesP the general synthesis involves bis-Wittig(-Homer) 

olefinations of the corresponding ,dialdehydes with the P-reagents 3 or 4 bearing the 1,3-ditbiol-2-ylidcne 

moiety. Experimental conditions depended mainly on the nature of the R substituents. Thus for 3a, an 

equilibrated depmtonation of the corresponding phosphonium tetrafluomborate with Et3N (ZPC, acetonitrile) 

was used, whereas for all other reagents, a quantitative deprotonation with n-BuLi (-80°C. THF) was required. 

With 4~. gocd yields could only be obtained using the unconventional procedure we recently nportcd> 1 by 

2131 



2132 

drapping n_BuLi into a ‘ITiF solution of the comsponding phosphonate and dialdehyde at @loOC. 

For the “cis”-ethylenic series, the starting mamrials wem the Diels-Alder adducts 5 or 6 derived fmm 

a&ylenedicarbaMehyde (ADCA) or its mono-diBt-acetaLl* Thus compounds 1 could be obmined in one or 

threesteps(roptasaand~,~Scheme2).In~~~~~~~l~~lel)wet?r~fmmthe 

mixturebyprecipitationwithxmbanolandcrystaUmion. 

a-0 .D 

a :R=CO&e 
B :R-R=(C!H=CH)t 

y : R-R - (CH& 
g :R=Me 

TIkiT 5 --------- - --* ---I 
R-+X-IO 

b 
“m ‘s4R 
Dd=i .‘d R 
R u II 

i) 4~, THF lcmovcd in mcuo, m2cc’2 diltion. washbg with water. drying ovcx NmSO4.7 were ehsnctaized ud dmiaaI 10 
ii) fdmtkm on So2 (CH2C12) on which lhcy soon hydrdp into 8, iii) g, THF removed in wcno. dlitian of MeOIL 

Scheme 2 

Table 1 : Preparation c 
I 

a-e Rt or R1-R1 X 

acyclcbexadiene H C!H2-CH2 
II II I 

” ,t ” 

b 6&diPh-fulvene H cph2 

canthracene (CH=CH)2 o-phenylene 

d butadiene H 2H 

e 2,3diIUe-butadiene Me 2H 

‘IUlU)ll-pmcadUn,SCCt8XF”lhC~VdueS~XC 

lviamutea 

ted to steps i. ii 

rb(Ueme2) 

% yktd UIPOC 

70 133 dec. 

(90.7 1,74)ii 160 dec. 

56 174 dec. 

73 210 

75 110 

(93,61,54)” 152-4 

(93.70.5 l)ii 210-2 

ndiiiofmutcbinSchank2. 

For derivatives 2, orrho-phthalaldehyde was used as the starting material, the choice of the em 

conditions beiig also dependent upon the nature of R : Et3N, r.t.. for 3a (2a,5*1e’ 90% yield), n-B&i at O- 

1OT (see above the unconventional procedure) for 48 (2g! 70% yield) and 4y (27. 59% yield) and n-B&i at 

-78°C for 46 (28.75% yield), all compounds 2 being also precipitated fnnn the reaction mixture with MeOH. 
. . 

ml& 2intp 1’anQ 2’(*) 

Compounds 1 and 2 are slowly converted into 1’ and 2’ on standing in chloroform solution or by 

chtomatography over silicagel, the reaction being easily monitored by t H nmr spectroscopy. For example, for 
compound la8 in CDCl8 (8 in ppm), the singlet at 6.10 (2C&CX2) is gradually replaced by a singlet at 3.60 

CC.&), whereas the broad singlet at 4.10 (2H, equivalent bridgeheads) is split into two multiplets at 4.00 and 
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4.50 (1H and lH, unequivalent bridgeheads). Similar observations are found in the benzenic series during the 

conversion of 2a-6 into 2’a-L 

The role of protons is clearly ghown by the absence of cyclisation in acid-free solvents [e.g. after 

additionafa~lPnd,incontrast,bythedrafnaticincnase ofthecyclizationrateinpmsenceofacidssuchas 
HCl, Hi3o,H, SiO2-H$O,,. Since the stmnger the electmn-releasing effect of R, the greater the cyclization 

rate[Z~~>~~,amachanismi~~~o~u~~~~~~~~~~g~,~by 

an intunal1,5addition [mute a. Scheme 31, can be anticipated. 

Scheme3 
b 

mu&b 

An a\~ak~e meAa<kv~ .(mut b\ ‘\Ryo\Y’n~ a 

possible, but unlikely 1,6-intramolecular addition followed by 

a S-C 1,2-shiftlob could also yield stmctures I“- 2”. tH and 

t3C nmr spectra could not distinguish between the two possible 
isomers.13 X-my diffraction analysis on a single crystal of 29 

proved the stmctums to be l’- 2’ (Figure 1).14 

Likewise their tmns-etbylenic analoguesP compounds X-Ray molecular slmchlre of 29 

1 can be regarded as convenient precursors of synthetic metals Figure 1 
since their cy&JvOl~ (CH@.$ exhibit one L- 

mversibte oxidation peak. The co&zence of both le- peaks results from a A of the ooulambc q&ion 

in l++ [e.g. lay, see (*)I. Such a behaviour is in sharp contrast with that of compounds 2 whose oxidation is 

irrevcrsible.‘This dI&ence can be explained by ~~ng~ecanonicalf~of~e~~oftand 

2, the latter, only, lossing their aroma& character.’ 

conclusion 
Although the acid mediated internal cyclization of 1 and 2 is of obvious synthetic interest, i.e. the 

access to unpncedented 1’ and 2’, this process constitutes a severe drawback for the p&paration of the RCSs 

of 1. Consequently, the synthesis of such materials through chemical or electmchetnical oxidation of 1 must be 

carried out under rigorously proton-f&e conditions; related results will be soon presented.‘Oc*“b 
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CRMPG (Rennes) for m.s. Selected examples : 
lay, orange powder, m.p.174-8°C (doz.); m.s.(Cg,&&) calcd 442.09173, found 442.0925 and (M-CgH4) 
calcd 414.06O43, found 414.0625; *H nmr (CS2+C&), 6.22 (m, m’%H=CH). 5.86 (s, 2H, CH=CSz), 
3.89 (s wide, W, bridge head), 2.14 (m, 8H, U-I&S=), 1.72 (m, 8H, CHgCHg), 1.27 (m, 4& C!H#kz 
bridge); cyclic voltam. (CH2Cl2, BuqNPF6,0.1M, scan rate 0.2 V.s-1) 1 reversible peak at 0.21 V.SCR. 

l’ay, yellow powder, tnp.lSl’C (dec.); m.s.(Cg4Hg&4), calcd for @l-CzHq) 414.06043. found 414.0626; 
*H nmr @D&3), 6.33 (m, 2H, CH=CH), 4.33 ( m, IH, bridge head), 3.47 (m, lH, bridge head), 3.46 and 
3.50 (AB system, very close to AZ, 2H,2J=18.5 Hz, qCS2>, 2.17-2.30 (m. 8H, CT-$-CS=). 1.74 (m, 8H, 
C!H@-Ig). 1.37 (m, 4H. C!H&X-I2 bridge). 
27, orange needles. m.p.164’C; m.s.(C22H&4) cakd 414.06043, found 414.0625; anal. calcd (found) C 
63.72 (63.53), H 5.34 (5.31). S 30.93 (30.02); 1H nmr (C&+C&) 7.26 and 6.98 (2m, 4H. atom.), 6.26 
(s, 2H, CH=CS& 2.16 (m, 8H. C!H2-CS=), 1.71 (m, 8H, CHg-CH2); 1% nmr (CSg+ CkD ) 126.20 and 
126.38 CH &tom.), 134.92 (C arom.), 110.32 ceH=CSi). 136.71 (CSz), 123.98 and 1 2I .2 (SC=C!S), 
26.00 and.26.08 (Q$-CS=), 23.45 and 23.50 (CH&Hg); cyclic voltam. (THF, Bu.+NPF6 O.lM, scan rate 
0.2 V.s1). 1 imversible peak at 0.69V.SCR. 
2’7, orange plates from MeOH, mp. 17OOC; m.s. (Cg$I&4) cakd 414.06043, found 414.@06. anaL calcd 
@&) fgg g.52 , H 5.34 (5.17). S 30.93 (30.67); lH mm (CDCl3) 7.52, 7.28 and 7.12 (3m, 4H, 

& 2CS2). 2.43 (m, 4H, SCCHd, 2.25 (m, 4H, SCCH& 1.80 (m, @I, CHzCH2); 
t3C I& &IQ+ C&) 121.98, 122.88. 123.80 and 125.57 Qi arom.),139.40, 135.54, 127.82, 127.07, 
124.08 and 140.02 (all quatern. spQ, 71.77 (SCS), 58.86 (gr$S2), 25.95 and 25.07 (C,H#S=), 22.87 
and 22.55 (CH2CHg). 
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