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Ah&W-A rimpIe route to the hitbar unkoo~n I;i-bir-(l~dithid-~ylidcac~2-proprnoncl is reported: S 
MabyitJ&l2dithioIylium salts condca~ with 4-hydroxy-3H-pyru1-2~onc to 3J-bis_(lditbioiSylidcidenc)pyrra- 
24.6uioncs. which are ccavaied by ridic by&olyrir into the propanoncs. 

TbcorcticaUy the 1,6&A’-trithiapentaknc system (1) 
may be extended to include compounds with four, Eve or 
even an infinite row of S atoms.’ However, only ex- 
tended structures of the types 2’ and 3’ have so far been 
reported. !Jtauvaux and Lox&h prepared 3 from the 
appropriate cyclohcxanones in a multistep sequence. 4 
and 5 being the important intermediates. The cycle 
bcxrne unit is. however, a prerequisite for the success of 
their route and we arc currently invcstigati~ other 
methods.’ We considered tbc hitherto unknown 1.3 - bis - 
(1.2 - dithiol - 3 - ylidene) - 2 - propanoncs (6. Scheme I) 
key intermediates in an alternative procedure to the 
extended structures with five S atoms. In this paper 8 
simple route to the compounds 6 from easily rvailable 
starting material (3 - metbylthio - I3 - dithiolylium salts 
and 4 - hydroxy - 3H - pymn - 2,6 - dionc) is reported. 
Klingsbug’ has previously prepared an azaanalog 7 (Y = 
0) to the compounds 6 from 3 - chlor - 12 - bcn- 
zodithiolylium chloride and urea. The fifth S atom (7 
(Y=S)) was introduced smoothly by the action of tetra- 
phosphorous decasulEdc.s 

simpk condensation reaction. Normally, condensations 
with 3 - methylthio - I.2 - ditbiolylium salts have been 
performed in glacial acetic acid with pyridinium acetate 
as base.’ but recently we observed.’ that espczially in 
cases where tbc salt is substituted in position 4, tbc 
reactions proceeded better in dichloromethane (pyridine). 
Under these reaction conditions tbc salts W condcn- 
sal with 4 - hydroxy - 3H - pymn - 2.6 - dione (acetonc- 
dicarboxylic acid anhydride) to give the biscondcnsation 
products (h-n; Scheme I). Previous attempts to obtain 
b&condensation with the related reagents. acetonaii- 
carboxytic acid and the corresponding diethyl ester, 
faikd.“‘o 
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mTSAND_ Only compound 10 could be isolated in a poor but 
Depending on the substitution pattan and the reaction 

conditions the reaction of 1.2dithidylium salts with 
rcproducibk yield from tbc complex mixture of 
products, which resultedfromthcreactionof the salt 4 

oxocompounds coWainiag an IX-mctbyl(aic) group with 4 - hydroxy - 3H - pyran - 2.6 - dione in di- 
yields (I - (12 - dithiol - 3 - ylidene)kctoacs or 8l- 
dchydcs. 1,6,6aA’-uithiqcnt~kncs, 2H - thiopyran - 2 - 

chlorometh8ne. If the reaction. however, ~85 performed 

ODCS oc -thion~s.~ The two latter types of compounds arc 
in &al acetic acid, the bisumdcnsation product 9g 
was obtained in a good yield (Scheme 1). The compound 

formed ti 8 rin8opcnin&min-ringclosure 10 wa8 not formed (TLC). 
satucnce. wbvw the two former types result from 8 The products 9 derived from +unsubstitutcd salts 

(R’ = H, Scheme 1) were very ditlkult to purify and two 
Wart I. E. G, Fmadscn, T&mhe&ua 33. &9 (lpm. of them (M and n) could not be obtained analytically 
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$f , 8,” and $: It’, R5 - tl, Cbtlg 

bJ, 6,b and 92: R’, R5 - H, p-BrCbt14 

b_‘, E and 92: R4, Rs - CH3, C& 

bd, S,d and e: R’, Rs - H. C(Cti3)3 

82 and 92: R4, Rs - C6tlS, C6Hg 

R_fanJ~f: R4,R5= II, p-CH,OC,H, 

bJ, 5 and Q: R4, R5 - Ctl - CH-CH - CH 

schcw I 

Yields : 

pure. The dithculty was connected with their insolubility 
in organic solvents (9b, <l mg/ml DMF at reflux temp.) 
and their great tendency to include solvent in the crys- 
tals. 

Attempts to prepare the mono-condensation products 
11, which might have been starting material for the 
prepartkn of unsymmetrical compounds of type 9, did 
not succeed. When equimolar amounts of the reactants 
were used, high yields of the biicondensation products 
were obtained. 

The compounds 9 were surprisingly stable to acidic 
hydrolysis, e.g. 9a was recovered almost quantitatively 
after relhtx for a week in concentrated hydrochloric acid. 
However, when 9a-9d were heated to cc 150” in sulfuric 
acid (LlO%), they were converted into 13 - bis - (1.2 - 
dithiol - 3 - yliden) - 2 - propanones (6, Scheme 1). The 
crude products (9) could be used in cases where the 
puri6cation was dilIicult (Experimental). Complete 
hydrolysisdecarboxylation of 9g was achieved by heat- 
ing the reaction mixture to lS&lW for IS min. Tbe main 
product was 6g. but 10 could he detected (TLC) in the 
crude product. Compound 9e gave 12 in a good yield on 
treatment with sulfuric acid (8096). No well-defined 
product could be isolated after hydrolysis of 91. As it is 
known, the methyl group in a pom-OMe group is rather 
easily lost,’ an explanation for this failure may be, that tbe 
resulting phenolic compound polymerizes under the reac- 
tion conditions used. 

In the mass spectra of 6 relative intense molecular ions 
were formed. The predominant fragmentation mode 
was in all cases u-cleavage with respect to the CO 
lpoupgivinerisetoions,whichmaybeformulatedssU 
(base peak) and 14. This observation is in agreement with 
results reported for 5 and simpk a - (12 - dithiol - 3 - 
ylidene)ketones (u). “*‘2 

The prominent feature of the &spectra of l!l is the 
absence of the usual CO frequencies in the 1610- 

yc5 ’ ’ ’ 
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1750 cm-’ range, together with one or more strong bands 
in the 1SW1610cm-’ range.‘” By comparison of the 
spectra of ‘“0 compounds with those of “0 enriched 
compoumls it was possible to locate the CO v&ration 
(near 1575 cm-’ for a - (12 - ditbiol - 3 - ylidenjacetones 
and near lS5Ocm-’ for -acetophenones). However, the 
isotopic displacement found was much smaller than the 
one observed with simpler ketonea, due to the contrii- 
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tion of polar forms such as l&. In the IR spectra of 
h-&l a strong baad was observed in the 15S1570 cm-’ 
~andthisindicatesthatthestructureoftbese 
compounds is similar to that of simpkr a - (12 - d&i01 - 
3 - ylidem)ketoaes. 

From tbe W/spectra of 6a-6d it could be 
concluded that tbc same chromopbore is present. Two 
intense absorpths separated by 3040 om are observed 
in the visible (481457 MI), and one (6~ and 6d) or two 
(~)anfoundintheW(near25Onminallcapesaad 
near 310 am). As observed for the related compounds 5, 
the absorptions in the visible of the aryl substituted 
compounds (eie are situated at longer wavek@s &an 
those of the t-Bu substituted compound 6d. 

he to their insolubility in or8anic solvents ‘H and ‘?J 
NMRspectraof(r,(band(gcouldnotberecordcd. 
The spectra of 6e and 6d are in agreement with the 
symmetrical s&ucture’6 and exclude the suucture 16. 

Intense molecular ions were observed in the mass 
spectra of the compounds 10 ad 12. Important ions 
resulted from tbe elimhatioa of small fragments (H, CO, 
S or !&) or combiitions of these from the molecular 
ions. o-Cleavage with respect to the &CO group 8ives 
rise to relative intense ions in the spectrum of 12, 
whereas it is not observed in tbc fragmentation of 10. 

IntheIR-spectraofa-(12-ditlliol-3.ylidene)-/3- 
diketones tbe carbonyl stretching vibration of the fmns- 
CO group is observed in the 16244638cm-’ range, 
whereas the absorption of tbe &CO group ia situated in 
the 1535447cm-’ w? The tmns-CO group in 10 
and 12 absorbs at 1620 and 1618 cm-‘, respectively. Two 
bands are situated in the 15004600 cm-’ raqe: 1530 and 
1549 cm-’ in 10 and 1530 and 1588 cm-’ ia 12. Ihe to the 
insolubility of these compounds in organic solvents it 
was impossible to determine tbe solvent effect’ on these 
bands and, therefore, a definite assignment of the c&CO 
group absorption could not be made. 

I7 la 

Threei!3omericstructures9,17alldl8canbeassignedto 
the b&condensation products. It does not seem possible 
on lbc basis of the way of synthesis, their conversion 
iatoi,t&h4S,IRandUVspectratomakeadefinite 
choice between these structures. However, in view of 
the known preference for ketonic oxygen to participate 
in beterapentakne formation when ester oxygen is also 
availabk, sbucturz 9 is considered most likely.’ 

Microanalys~ wan CMied 001 by Mr. P. Hensen, Micro- 
allalytiul DepartwIlt of the university of Copenhagen. 

InJttmnlalatd IR: PC&in Elmer 457 and 580. ‘Ii lad ‘C 
NMR: JEOL JMN-Fx 60. UWVIS: Beckmam~ ACTA III. MS: 
Vatian MAT 311A. 

4 - Hydroxy - 3H - pyran - 2& - diotte was prepared from 
acetonedkmboxylic acid @GA Cbemk) by the method pub- 
tiahcd by Fhdla~.” 

The3-metbylthio-12-dithiolyliumiodideswerepnpu#l 
from the appropriate 1&Wiok-+thiones.‘4 

The q .ps are uncorrected. 
3,5-Bir-(5-atyl-12-dWol-3-ylidene)pyma-2,4,6- 

ttfonu 0. Tbe approphte compounds (Bdf, 1O”mol). 4 - 
hydroxy - 3H - pyran - 2.6 - dione (5 x lo-’ mol), and pyridii 
(2O ml) ill C&C& (75O ml) were reauxed for co 20 hr. 

3,5-Bir-(5-phenyl-1,2-dithiul-3-ylidcnc)pymn-2,4,6- 
t&f&? Pa). The precipitated fed crystals were washed with 
C&C12 followed by water, and dried, yield = 85%. A sampk was 
pmifkd by cohuno chromatography (ca 25 x 30 cm, silica (3O- 
75 mesh). C&Cl*: MeOH = 10: 1). m.p. >32O”; UVMS (diox- 
ane): Au (c x lo’, = 513 (3.34). 4% @I), 425 (0.87). 408 (sh), 360 
(I&). 323 (1.79), 288 (1.29) and 24Omn (1.66). IR (KBr): v-= 
17#). 1700. 1680. 1545. 1432 (broad). ad 1370cm-‘. MS: m/z 
(%) = 480 &IO, M’). 43-6 (30) rad 408 (15). (Found: C, 57.10; H, 
262; S. 26.85. C&&S, m&es: C. 57.W H, 2.5O; S, 26.67%). 

3,5-Efs-Q-p-brwnopha@-l,2-dithid-3-yMne)pymn- 
2A6 - rffolu 0%). The Precipii red crWtals were washed 
with CH$& followed dy w&r and dtied, yield: 77%. m.p. 
lDMpl> W UVNIS Mioxalut A,.. Ic x lti) = 518 14.291.5lm 
ish), &O (l.l&Jlj (al& 333 (2.91). &iilil.Sl) &d 242 h ($64). 
IR (KBr): v,. = 17#), 1687,1562.14% and 1425 (broad) cm-‘. 
MS: mix (46)=6(0 (65L 63n (loo), 636 (47). 5% (12), SW al), 592 
(10). . . 568 (10). . . 566 (12) and 564 0. (Found: C. 42.40. H. 1.58: S. 
19.23; Br, 25.15. d&,&!&J& &uires: C:4327;.H; 1.571 S. 
20.07: Br, 25.0696). 

35 - Bis - (4 - methyl - 5 - phatyi - 1.2 - dithiol - 3 - 
yUduu)pymn - 2,4,6 - ttione (k). The precipitated red crystals 
were washed with CH&& followed by water and dried. If the 
crude product was not al&&ally pure, it was recrystaui?.ed 
from N,Ndimethylfonnamidc (DMF), yield - 6096, m.p. = 299- 
303’ d; UWVIS (dioxane): A- (ex lO’)=526 (4.29). 501 (sh). 
433 (1.35). 353 (sh), 3O5 (1.94) and 244~1 (3.20). IR (KBr): 
v,. = 1732. 1711. 16%. 1530. 1435 and lU#)cm-’ (broad). MS: 
nJT(96) = so8 (100. M+j, 464 C80) emi 436 (26). (p0&: c,.58.95; 
H. 3.W S, 25.18. C&&!& reqoires: C, 59.O6; H, 3.15: S, 
25.2O%). 

3,5-Bis-(5-t-brt~-l,2-dithiol-3-ylidenc)pynut-2,4$- 
trionr (M). The resuking soln was evaporated and the residue 
was partly purified by column chromatography (co. 2.5 X 3O cm, 
s&n, benzene, twice), yield = 5456 (impure). Attempted further 
purhtioa by recrystdlizatioa or chromatography did not suc- 
ceed, but rcidic hydrolysis of M gave 6d in a god yield. 

35 - Bis - (4.5 - diphj - 12 - dithiol - 3 - ylidme)pymn - 
24.6 - tti (%). Tke resultieg solo was extrded with 6M HCl 
@ml) followed by water (15Oml), dried (N&O.) and 
cvmted. The black-red crystals were poriticd by column 
cb&atography (ca 2.5 x 30 cm, dice, CHCiI). Recrys-dzation 
from 2-methox~ethanol/watw or DMFlabs EtOH gave brown- 
red needles, &Id =6196, m.p. 286289’d; UV/Vfi (dioxaae): 
A, (e x 103 = 536 (3.82), 514 (sh), 433 (l.O7), 333 (sh), 278 (sh) 
and 243 am (3.41). IR (KBr): I, = 1725, 1700, 1640, 1525 ad 
lu#) cm-’ (broad). MS: m/z 1%) = 632 (1. M+). 588 (100) ad 560 
(12). (Fo&: C, k.0; H;3.i2;S, 20.0s. &&O,S; re&res: C, 
66.45; H, 3.16; S, 2O.2546). 

3J - Bis - (5 - p - mcihoxyphenyl - 12 - dithiol - 3 - 
yIidaw)pyrun - 2,4,6 - ttionr (n). Tbc precipitated red crystals 
were washed with CH& followed by water, and dried, yield = 
91%. Attempted par&&-m by recrystrlliation or chromat* 
Onphy did not succeed. (Foundz C, 53.2O: H, 2.94; S. 22.23. 
CaH,&!X, requires: C, 5556; H, 2.%; S. 23.7096). However, the 
spectroscopic pro&a of the product were es expected: 
UV/VIS (dioxnne): A, (CX 103= 518 (3.65). 488 (sh), 425 
(0.83). 4O5 (sh), 360 (PM), 2JM (0.80) and 242 nm (1.85). IR (KBr): 
V, = 1720. 1680, 1600, 1535 pad 1425 (broad) cm-‘. MS: m/z 
(96) = 540 (100. M’), 4% (32) ad 468 (20). 

3.5 - Bii - (1.2 - benzodit/&l - 3 - yi&)pymn - 2,4,6 - hone 
(w. Compaud h (8 x lo-’ mol), 4 - hydroxy - 3H - pyran - 2,6 - 
dime (4 X lo-‘mol), pyridine 8 ml), io glacial AcOH (250 ml) 
were relhxed for co. 21 hr. The prccipii black crystals were 

‘collected. washed with weter followed bv scetone and dried. 
yield=S?%, q .p. (DMFhbs &OH)= -276 d: UV/VIs 
(dioxane): A,. (cx lo’)-543 (4.61). 513 (sh). 447 (1.72). 425 -. 
ish). 336.(1.11), 310 (l.ssj, 275 (zS2) &d 243.&(3.33).‘DR (i&r): 
V, = 1727, 1700, 1520 ad 13% (broad) cm-‘. MS: m/z (%) = 
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428 (10, M’), 384 (%). 3% (54) and 324 (100). (Found: C, 53.15; 
If, 1.97: s. 29.04. 
29.91961: 

C&G& lea*: .-_._ _ c. r3n: Ii. 1.87: s. 

l$-B~-(S-or~l-f2-ditlrid-3-~)-2-p~~ 
tr). The ~~ clfmpmmd @a-ad and 9g. lo-JmoI) in I!@% 
HrS04(45ml)wasbeatedto~u 150’,nndtbcrw&inglmmo- 
~~~~~on~~~~). 

1~-Rir-(~-p~~-I~-Bilhlol-3-~e)-2-proponorrc 
W. Tbe precipirated biack-bowa crystals wac waded with 
water. 50% NaKO3 ul, water and dried. Recrym from 
2-metboxyethawl yiekbd black-violet crystals, yieki - 70%. m.p. = 
267-W d; UVNIS (dioxane~ A,, (6x I@=557 (S.51). S2O 
(4.34), 4B8 (sb), 455 (I), 383 (0.61). W(2.82) and 247 nm (4.90). 
IR (KBr): vau = 1558 and 1492 (had) cm-‘. MS: dz 6): 410 
(24, M’). 219 (100) and 191 (1%. (pcnad: C, 6150; Ii, 3.59; S, 
31.32, C&,&S( requirw C, 61.16; X. 3.41: S, 3122%). 

13-Bis-(S-p-bmnropi5ar~-lj!-~lol-3-~))-2- 
ptvpallonc (a+). The plw$hed brown-red crystals were 
wasbed with war, 50% NE&4 aq, water and dried‘ 
Recrystdlitation frtam DMP gave dark-red nculles, yield = 66%. 
m.p. = 315311* d; UVrVIS @ioxart& A,, (e x l@= S63 (3.61). 
53 (3.311.4% (SM. 463 (se), 380 fO.SS), 323 @II, 313 (3.14) and 
255 nm (6.28). IR @CR?): Y- = 1560 mu! 1498 @fuad] cm-? MS: 
m/r f%) = S70 (18). 569 ii 1). 568 (43). 567 (Ilk 566 (4th 299 WI 
and 297 (92). (Pouhl: C, 44.25; H, 217; S, 22.35; Br. 23.25. 
C~&Br~ requirw C, 44.38; H, 2.11; S,22J4; Br, 28.15%). 

l$-Bif-(4-~y~-S-p~~-12-~~-3-~)-2 
- p?opawne f4& The pl+&iwd dnrkd frmtals wal? 
~w~~,~N~~4,~~~.~~- 
liE&Onfrom 2iDetlmxyctkMol~vebrown-red~‘yitld* 
74%. m.p. 2%Wp, IJVjVIS @oxan& A- (t X lo3 = 528 
(6.01). 4% (3X+), 467 (sh), 443 (sb), 370 (0.60). 280 (sh) and 
248 MI (4.16). IR (ICBr): P- = 1568 and 1482 @mad) cm-‘. MS: 
dt (%) = 438 (30, M+), 233 (100) and 2@5 (14). ‘H NMR (CDCQ: 
I = i.4 (SH). 6.6 (1H) and 2.1 ppm (3H}. ‘“c NMR (CD&): 
b= 181.4. 167.0. 153.3. 133.8. 129.3. 129.3. 128.2 (WQ poorly 
&o&d &r&, IlOj and li.3. (P&d: d. 63.oo;.H, 4:2!+; !+, 
29&5. t&H&& requires: C. 63.01; H, 4.11: S, 29.22%). 

3 - [2 - (12 - BaruxtiriJol - 3 - y#de&lcetyljfIl&no(3~4 - 
cdl~12-aiof-4-oncfl)f. compound8g(4xlo-3iBol),4- 
bydnoxy - 3H - pyran - u - dioae and pyridh (12 ml) in CH&I, 
&oOmll were refhxed for aI. 18br. Tbe resultilig konl~ 
IolaWP1W*o#6Witb7MHCI(MOmi)fdlotv#lbyU)96N~~ 
w @mmQ, dried wlSG4I and cvqwated. Tht residne w&3 
pur@i by &mm cagey (cu. 25x30~~. silh (30- 
75 mesh). bwuene) to give red QeedkE, yield = 2@%, m.p. (Z- 
metboxYetfnmoi~ - cu. 2%P subl. WNIS (diozant): A, (t x 

lti =493 @.41), 370 (ah 340 w6), 331 (shf, 306 (1.62). 268 (aI& 
256 (us). 253 (sb) and 242 nm (&I. IR (KBr): Y, = 1620,1549, 
1530 mid 1u#tcm-‘. MS: m/r (‘16) = 384 fS9, M+), 383 i(s), 3% 
(sa), 355 (42). 352 (15). 324 (100) and 320 (35). (Found: C, %.2$ 
H. 21% s, 327S C&&S, requires: C, 56.23; H, 2oe; S, 
33.33%). 

4-f2-(4~-IYpisarpl-13-~~-3-y~~oct]ISl-t- 
p/la@ - ~~~r21- CHla * d&w - 5 - ollc (I& Cam 
IrC13x10-3md,puri&d~in8096Hfi04(60ml)was 
~~C~l~*~~~~~~On~~ 
@nlml). Jwmcthrl WiIb CHCl3 (ZXls@ml). drying (&SG,) 
and evaporarhn afforded black-4 crystab, which were muys- 
~~rn~~~~~H~~e~~,~d=~, 
m.p. - 25M6iY d; WVIS (dbbxpoe): Am. tax l@= 517 (335). 
188 (2.34). 443 (191). 417 (sl& 395 fsbh 350 (sb), 393 @I& 265 (idly 
and 239nm Q.11). fR tKBr): 1-3 1618,1588, 1530, 1434, 146Q 
and 1420 @road) cm-‘. MS: m/z f%1= 5a (loo. M’1.587 160~. 
5s6 @I, Sss (a 524 (18). 5U &, 295 (zd,, 244 (65) md‘* 
(121. @mu& C, 69.30; H, 3.31; S, 21.60. C&&c& requhs: C, 
69.39; H, 3.ra; S, 21.7796~. 

ActrwnuisBsarratJ-The aI3thtx wishes to thank Dr. c. Tb. 
Pedcrsen, Gdense University snd Professor N. L.o&l~, Uni- 
vmitbdaCaea,forvahmb&snggdons.ApantfromOihse 
Uaiv~ summrted tbia work. The Vmian MAT 311A mass 

yiddcd dark& cfyst&, yidd: 5396, m.p. = 170-172 d; (dmken8 
at ca 1W); UV/VIS (dimwe): A- (ax I@?=517 (6.W. 481 
(3-n). 452 @I), 42E WI). 379 (0.421, 359 (OJl), 344 (0.53) ami 
245 mn 13.47l. fR IKBrk y-n = iS?O and 1490 &read) cm-‘, 
MS: rfh c%j=370-@t*‘hi+j;i99 (lao] mid 171(9. “Ii NMR 
(CDCI,): d = 6.73 (a, III), 6.50 (s. 1H) sod 1.37ppm (s. 9H). ‘9 
NMR (CD&): d = 181.1, 172.9, 166.7, 1213. 1095, 36.8 and 
31.3ppm. (Pow& C, S&5& H, 5.95; S, 34.05. C,7H&s( 
nsnires: c, 55.14: w, 5.9% s, W996). 
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