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Abstract - The reaction of 3H.6H-i,2-dithiolo[4,3-c]1,2- 
dithiole-3,6-dithione (2) and of its alkylation product zwith 
anilines 8 

-9 
ives. depending on the conditions of the reaction, 

3H,6H-3-ary imino-1,2-dithiolo [4,3-c] 1,2-dithiole-6-thionee & 
3H,6H-2,5-bisaryl-1,2-thiarolino[5,4-d]~l,2-thiazoline-3,6- 
dithiones 10, and 3H,6H-3,6-bisarylimino-l,2-dithiolo[4,3-c] 
1,2-dithiolC2ie 11. The compounds s can be converted into the 
isomeric 2 anbvice versa. 

3H,GH-1,2-Dithiolo [4.3-c]1,2-dithiole-3,6-dithione (2) is an attractive starting 
material for synthesizing other heterocycles and dyes. It can be obtained easily 
by thiolating perchlorobutadiene (2) with sodium pentaeulfide. ’ In this paper we 
report on the reaction of 2 and of its alkylation product 2 with primary 
aromatic amines. 

It IS known that .l,Z-dithiole-3-thiones 2 (or the salts 2) react with primary 
amines to yield apart from open-chained derivatives of thioacrylic acid, 
1,2-dithiole-3-imines 2 and 1,2-thieroline-3-thiones & 

iJith aliphatic amines the thiazolines 1 are preferably formed, whereas with 
primary aromatic amines dithiole-imines 2 and on no account the thiazolines z 
are obtained. 2-5 The thiazolines 2 are able to undergo a reversible rearrange- 
ment to the dithiole-imines & 6-B (for the isomerization of open-chained 
thioamides to thioimidoesters and vice versa see ‘). The conversion of the 

arylimino-dithioles g to the N-aryl-thiaroline-thiones a has failed until now. 
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The dithiolo-dithiole 2 reacts in non polar solvents like tolusne with aniline 

and its donor-substituted derivatives a lo via the isolable orange coloured 8 
3H,6H-3-arylimino-1,2-dithiolo [4,3-c] 1,2-dithiols-6-thiones 2 to give the 

purple 3H,6H-2,5-biaaryl-1,2-thiazolino[5,4-4 1,2-thiazoline-3,6-dithiones lo. 

The compounds g are the first 3H,GH-1,2-thiazolino[5,4-d] 1,2-thiazolines as 

well as the first N-aryl-substituted 3H-1,2-thiazoline-3-thiones 7b, As a by- 

product, the yellow 3H,6H-3,6-bisarylimino-l,2-dithiolo[4,3-c]l,2-dithioles 11 

are obtained. 

In propanol the dithiolium salt 2 reacts with the anilines 2 to form preferably 

the thiazolines IO, the monoimines 2 being formed in small amounts only (detec- 

tion by TLC). In acetic acid not the thiazolines lo, but the 

11 are obtained. 
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On moro detailed investigations we observed an equilibrium between the compounds 

g and g. The poeition of the equilibrium depends on the nature of the solvent. 

In acidic solvents like acetic acid it is completely located on the side of the 

more basic imines 11. 
11 In the presence of soft electrophiles like iodine, 

tetracyanoquinodimethane, chloranil, or meroury(II)-acetate the equilibrium is 

displaced to the side of the imines -23_ too. l2 Je assume that the rearrangemsnt 

occurs due to electrophilic attack on the thione group, followed by nucleo- 

philic cleavage of the S-N-bond. l3 In accordance with that the isomerization 

rate of 10a to lla in acetic acid in the presence of iodide is about ten times - - 
higher then without iodide ions. In non-polar solvents like methylene chloride, 

dichloroethene, or toluene, in the presence of a high concentration of soft 

nucleophiles like iodide, rhodanide, or thiourea and only a small amount of 

a protonic acid like hydrochloric acid or trifluoroacstic acid the position 

of equilibrium is more on the side of the thiazolines lo. 14 Under conditions 

where the slightly soluble thiarolinee s are removed from the equilibrium 

by precipitation the conversion of the dithioles 11 to the isomeric s has 

been achieved on a preparative Scale. 
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The rearrang~m8nt of z to s by heating, es described for the alkylimino- 

dithioles e 7, failed. For the moncimines 2 an equilibrium between the dithicle- 

iminea and the Iscmeric thiezcline-thicnes , using the analogous conditions as 

for the fsomerfzatfcn of && to a could not be observed. 

The structure elucidation of the new heterooyclic compounds is based upon the 

results of infrared spectroscopy and maea apectrometry. In their IR spectra the 

bisimines &z& give broad bands of C=N-valence vibrations (1540 cm”) but none of 

the C&-bond. On the other hand, in the IR spectra of the thiezoline-thionea g 

and of the mcnoimines 2 intensive bands of CaS-valence vibrations are observed 

(1125, 1020 cm”‘). The N-C=S-structural element in the thiazoline thicnea g 

is characterized by three typical bands in the regions of IWD-1520, 1445-1440, 

and 2125-1120 cm”. ” 

The mass spectra of the compounds & lC, and G are rather similar to each other. 

The mein difference between the dfthicles 9, and g, and the thiazolinea a is 

that only the compounds Q_and && give intensive peaks of ions, formed by 

twofold S2 fragmentation from the molecular ions. These ions represent the 

carbon skeleton with the eXcCyGliC hetercetcse of the compound analyzed 

(2: [.%C=C=C=C=N-At-] ? ; a:[ Ar-N=C=C=C=C=N-Ar] f ). 

The thiazcline-thicnes 2 do not show a fragmentation of S2 from the molecu- 

lar ions. 

EXPERIMENTAL 

The analytical data of the synthesized compounds 2, lD, and 12 are summarized 
in table 1. 

3H,6N~~.2~D~~h~clo~4,3-o]1.2-dithiOle-3.6-dithiCns (3) - The dithiclc- 
dithiole H waa prepared as recommended by Richter, FenWnel. 

3H.6H-3.6-Bismethvlthio-l,2-dithio~o~4,3-c~l,2-dith~oliua tetraflucrcborate (1) 
$0 f h 

fluo~~b~ra~eelQ 
ithiclc-dithicle 2 ($mmcl) and 1 .5 g of trimethyloxcnium tetra- 

were stirred at TO C for 6 h in 20 ml of 1,2-dichlcrcethane. 
After cooling 20 ml of dried ether were added dropwise. The-orange ccloured 
precipitate was filtered off, reprscipitated from acetcnitrile with ether gnd 
dried In vacua to give 4D9 mg of the dfthiclium salt 3 
(deocmp.), IR (KBr) 3DgP, 2920, 2910 (CH), 1430, -6 

92 %), mp.157-160 C 
1150-950 

(tetrafluorcborate) cm 
1275 ( ithiolium), 

i h (CH CN) 228, 262. 311, 392, 504 nm. Calcd. for 
C6H6S6B2FB (mol. wt fg;;): C, lg.23; H, 1.36;$, 43.32 %. 

C. 16.01; H, 1.42;$, 43.9 %. 

s ooncan~eted in 
on silioa gel usin tcluane es aluting solvent, with 

afforded the orange ccloured acnoiaines 2 an the yellow bisitainea a. If on1 
10 ma01 of the aniline8 g were used, the mcnoiminee ?_ were the main product c 
the reaction. 
Ratio Compound Yield (%) 

2:s -_ 9, lo Z& 

I I 
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3H.6H-2.5G~~rvl-1.2~~~~zolinoC5.4-dT 1,2-thiazollne-3,6-dithionaa 10 from the 
althioli It 3 (0 1 prooedure) - Zmmol of the dlthioliua salt and 
15 muoI of tha a%,lines 8 in 30 ml of propanol were refluxed with stliring for 
20 to 30 minutes (until iio more aethylmeroaptana was formed). After cooling the 
dark purple crystals were filtered off and recrystallized from toluene. 

Compound 10a lob IOC - - - 
Yield (X) 91 81 85 

3H,6H-3.6-8iaarylimino-l,2-dlthiolo 14,3-cl 1.2-dithioles 11 from the dithiolium 
aeAt 3 (Genersl proaadure) - 2mmol of the dithiollum salt and 15 mm01 of the 
miiie 8 in 20 ml of acetic acid were refluxed with stir&g for 30 minutes. 
After ooijling 10 ml of ether were added. The yellow precipitate was filtered 
off and recrystallized from propanol. 
Compound &i& llb IIC - - 

Yield (%) 92 80 85 

3H,6H-2,5-Bieohenyl-1.2-thiarollno15.4-dl 1.2-thiazollne-3.6-dithions (lOa) from 
the dithiolo-dithiole uonoimina 96 - lmmol of the monoimine 98 and fOrn= of 
aniline 8e I 10 lo; toluene were refluxed with stirring f= 90 minutes After 
coolin 

9 
m m”l of iethanol were added. The precipitate was filtered off an; re- 

crysta lized from toluene to yield 93 % of the thiazoline-thione 1Oa. - 

3H.6H-3,6-8fearylimino-l,2-dithiolo 14,3-c] 1,2-dithioles z from the thlazoline- 
thiones 10 -- 
a) with mercurv(II)-acetate (General p_rgcedure) 
and 10 mg of mercury(II)-acetate (3.10 

- 5 mmol of the thiazoline 10 
mol) in 100 ml of acetic acid were 

stirred at room temperature for 20 to 30 minutes, until all of the thiazoline 10 
wss consumed. After adding 50 ml of water the .yellow precipitste was filtered gf 
and recrystallized from propanol. 

Compound lla llb llc - - - 
Yield (%) 96 95 96 

b) with chloranil (General procedure) - 5 mmol of the thiazoline 10 and 120 mg 
of chloranil (0.49 mmol) in 300 ml of toluene were stirred at 70°c The reaction 
course was followed up by TLC. After cooling the reaction mixture was concen- 
trated in vacua to about 5 ml. After adding 5 ml of methanol the yellow preci- 
pitate was filtered off and recrystallized from propanol. 

Compound 11a17 lib - - && 

Reaction time (h) 10 10 1 

Yield (76) 94 94 95 

3H,6H-2~6-8i~ry1-l.2-thiazolino~5,4-d]1,2-thiazoline-3.6i-dithiones 10 from the 
dithiole-iminss 11 (General procedure) - 5 mmol of the bisimine 11 aa 15 mm01 
Of t etrabutvlamm~ium iodide were dissolved in 75 ml of 1,2-dich=roethane. 
0.2 ml of tiifluoroacetic acid were added (2.6B10-omol) and the mixture was 
cooled with ice water. After adding 10 ml of dried ether the precipitate was 
separated by centrifugation, washed three times with 20 ml of ether and dried 
in vacua. The thiazolines &O_ were purified by recrystallization from toluens. 

Compound s s a 

Yield (X) 80 83 77 
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TabIe 1 - Analytical date of the compounds 2, g and g 

Compd. Mp. Formula (X) Found (%) IRb) VISC) 

calcd. (X) cm -2 
WIogt) 

9a 

10a - 

lob - 

100 

11s - 

llb - 

$lc_ 

132-135 C10H5S5N 

203 C11H7S5N 

178-180 Cll”70=5N 

214-216’ ) C H 5 N 16 10 4 2 

194-19Sa ) C18H14S4N2 

218-221’) C18H1402S4N2 

203-205 C16H10S4N2 

202-203 c18H14s4N2 
22C-222 C18H1402S4N2 

c H N S 
40.04 2.01 4.19 54.07 
40.1 l-68 4-68 53.54 

41.86 
42.14 
40.13 
40.1 
53.34 
53.6 

2.42 
2.25 

,‘::4 
3.08 
2.81 

4.25 51.38 
4.47 51.14 
3.92 48.86 
4.25 48.66 
7.36 36.1 
7.81 35.77 

55.64 3.78 6.97 33.41 
55*92 3.65 7.25 33.18 

51.29 3.52 6.3 31.02 
51.65 3.37 6.69 30.64 

53.41 3.05 7.42 36.08 
63.6 2.81 7.82 35.77 
55.61 3.83 6.96 33.4 
55.92 3.65 7.29 33.18 
51.32 3.58 6.28 30.93 
51.65 3.37 6.69 30.64 

1543 51313.52) 
1020 486(3.78) 

1535 z13::97j 
1020 477(4.07) 
1535 508(4.09) 
1025 485(4*10) 
1535 532(3.98) 
1440 
1125 
1525 536(3.78) 
1445 
1125 
1535 551(4.08) 
1445 
1125 
1545 415(4.09) 

1540 421(4.09) 

1540 434(4.22) 

a) decomposition: b) in KBr; c) 2, s from CHC13 solution, && f ram 
CH3CN solution 

a 
3 

2 
6 
7 

z 
IO 

11 

12 

13 

14 

15 

16 

17 
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