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The chemistry of thiachromans, thiachromens, arcmatic thiachramens 

and thianaphthaleniwn salts has not been widely studied. A few examples 

1,2,3. of aromatic thiachrcanens have been reported bjj us earlier. 

A new synthesis of 4-methylt.hiachromans involviry cyclodehydration 

of aryl 3-oxo-butyl s.ulphides (I) is now reported. The latter were 

prepared in good yields (72 - 99$) by Michael addition of aryl mercaptans 

to methyl vinyl ketone (~AVK) in presence of piperidine. Gyclcdehydration 

of (I), with polyphosphoric acid (WA) was expected to yield thiachro- 

mens (II) which would then lead to the desired thiachromans (Ill) by 

reduction. 
Me 
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Disproportionation of thiachromens No.8 

However, when the keto-sulphides (I) ore cyclised by treat+lUeA 

with PPA, we always obtained thiachramano (III) (yields > 35,%), 

directly, instead of tb? expected tkdechrunens (II). In addition a 

blue substance (A) was also formed. Starting from different aryl 

mercaptans, the following thiachromans were thus prepared:- 

R = H 

P = B-, i-:8 -Me 

R = a-, 7-,&9-o Me 

P = 6 -Cl 

In 'each of the above cases, the thiachro!aan and *the 

thiachromen was invariably obtained. 

The thiachrauans (III) were also 

ones by the following alternative routes 

of &aethylthiachranan @III):- 

preparedfromthiachro=n4- 

exemplified by the 8yntheeia 
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Since, (V) ard (VI) gave (VIII), on treatment &th PPA, 

the cyclodehydration of phenyl 3-oxobutyl sulphide (VII) with 

PPA to give (vm) obviously ptW3Xd~ through (vj ad (VI). 

Taking into account tne above facts, the follaring 

mechanism may be suggested for the cyclodehydration of (VII) with 

PI'A:.. 
NCI Me 

COMPo UN0 AmC) 

x- = &pfO~:, 

The above mechanism is support@ by the foUowinC: reactionr:- 

0J5 
Me 

hIeM 
H 
Me 
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f-k., 
P&O I 
(XIII 

(=I + BLUE COMPOUND 

%A 
+o=c - 

5H &-I 
Cc Me 

’ Me 

The fact that the thiachroman (XII) is obtained by treatment 

of (X) or (XI) with PPA, hereas cyclodehydration of (XIII) with PPA 

yields only the thiachrcmen (XIV), show8 that a hydride transfer fran 

the ZLposition to the carbonium ion in the &position is involved. 

In the cyclodehydration of (XUI), neither 2,2,l_trimethylthiachrcmen 

(XV) nor a blue compound was formed. 

In order to establish that a hydride shift is involved from 

C2 to C4 position in the PPA induced diaproportionation of &methyl- 

n" -thiachromen (VI) and the fact that protonation of the latter 

takes place at c3 by PPA, we treated (VI) with deutero-polyphosphoric 

acid (D-PPA) (prepared by dissolving P20S in calculated amount of 

D20). Simil.arly (VII) was cyclised with D&PA. ln order to check 
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the possibility of isotopic exchange 4&sthylthiachromen was 

treated nith in-PPA under similar conditions. The nmr spectra 

of 4-methylthiachroman thus obtained and toe IN-PA treated 

4~ethylthiachromsn (discussed in the accompanying paper) 

support the mechanism outlined above. 

lt is of interest at this stage to recd.1 the rrork of 

Parhsmeta14, who prepared 2 Ahiachromen (XVI) in high 

yield/ (91%), by dehydration of &thiachromenol (XVII) by 

heating it with potassium hydrogen sulphate at 120'. 

The U.V. spectrum of the product obtained by treatment 

of the thiachrarenol (XVII) with PPA, revealed that it was a 

mixture of the thiachromen (XVI) endthiachrcman (XVIII). 

Further when the thiachrauen (XVI), was treated with 

perchloric acid, thianaphthalenirpn perchlorate (XIX) was obtained 

in good yield. Since in the latter reaction, no thiachrcman was 

isolated, perchloric acid must be acting as a dehydrogenating 

agent, involving hydride elimination from the thiachromen. In this 

om)“C’04 - m 4 
crop 
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connection, the synthesis of (XIX), reported by Lcronthone cud 

IL&$ fran thiachromen (X3X) by interaction with triphenyl 

methyl perchlorate in acetic acid may be mentioned. <#hereas, 

in the synthesis of (XIX), the above authors erode use of 

triphenylmethyl carbonium ion for abstraction of bdride 

from the tniachromen (XVI), we have found tn4, perchloric 

acid. alone effects this conversion. In this conversion the 

carbonium ion (Xk) does not play a significant role, 

R 
+ 

ti 

since no thiachroman (XVIU) was 

isolated. The difference in the 
s- 

interaction of &methylt~hiachrcman- 

( =)1&H A-o1 (V), thiachrcman-k-cl (irVIlr) 

(.m)lI=Me and tniachromen (XVI) with acids 

(polyphosphoric acid and perchloric 

acid) is obviously due to the relative ease of formation and 

&,&j_Uty 02 the relevant carboniux ions (U) and (XXI) 

involved in these conversions. 

Luttringhaus and Fnngel.hsrd6 prepared thianapiithaleniu 

perchlorate (XUj by the step-wise interaction of i;iVi) with 

sulfuryl chloride and perchloric acid. it seems that (AU) is. 

converted to (m) by the folloning mechanism:_ 

(xm) - Q3_ H 
y Cl 

liowever, as menti ned above, thkchronen (XVI) also directly gives 

cm, with even geater facility by treatment with perchloric 

5 W. Bonthrone snd i).il. Heid, Chem. h Ind. 1192 (1960) 

6 A. Luttringhaus and 1~. Zngelnard, Nat,- y;, 584 (1957) 
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acid alone. 
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he then turned our attention to the blue compound (A) 

obtained along with f+-methylthiachromsn (VIII) in the cyclodahy- 

dration of (KU) tith PPA. Compound (A) was insoluble in water, 

soluble in acetic acid, methylene chloride ard chloroform and 

sparingly soluble in ethanol. Since the product was somewhat 

sticky, we employed perchloric acid for cycloiehydration of (VU). 

Here also, another blue cornsound (Al) was obtained in higher yield. 

%xnpound (Al) was repeatedly crrstallised from c+cl, and benzene 

until it gave constant absorbence ( E=83,W at 628 m,~ ). 

analysis of the blue product and its hijh absorbence compared to 

(XXX) lead us to sug,_,est the structure (XUI Al) for compound (Al) 

which WAS found parsmagnetic by electron ma.@notic resonance method. 

x- 

Ihe blue compound (A) obttined in the cyclodehydration of 

(VII) with W.4 also gives an absorption spectrum closely similar 

to cornround (A,) and it cont:tains the pnosphate anion. Canpound (A) 

is better represented by (MI A) than by(VIiI C), suggested 

earlier in the paper. 

hhareas @nethyltbiachroman (VIII) when treated with 

perchloric rexiwd unaffected, L-methylthiachromen (VI) 

gave the blue con~;.ou~irid (“1). ‘I’m formation of (XXII AlI by 

cyclcdehydration of (irI2) may be visualised as proceeding through 



491 Disproportionation of thiachromens No.8 

a compomd such as (VIII C; XL = ClOL) according to the follpving 

when a solution of canpound (Al) in methylem chloride wae 

treated with ethanolic sodium hydroxide, the blue solution changed 

its colour to red. Acidification of the alksJine solution with 

ethsnolic hydrochloric acid, gave back the original blue colour 

with an absorption ma&sum at628mp. Compound (A,), rhich 

behaves like a cysnine dye, represents a newtype in this gralp 

of dyes. Synthesis of other cyanine c&es containing tbianaphthalen- 

ilrn ring systems is in progress. 

Muljiani in this Laboratory has also observed a similar 
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~sproportionation in the dehydration of 4-kydro~-4-meti~l- 

chroman with PPA. In this reaction only Irizethylchroman was 

isolated. Men, however, 5nhydrou5 copper sulphate was used for 
3 

dehydration of the chrcmanol, the expected Methyl- J&X -~hrcm~en 

was obtained. It sesms likely t.mt cyclcdehydration of 

2_aryloqethyl methyl ketones m slso lead to 4-methylchrcnaans 

by a mechanism similar to the above. 

Further, cyclcdehydration of methyl 2-phenylaminoathyl 

ketone (XXIlI) with PPA has been shown by Ravindranathan of our 

Laboratory to give a mixture containing 1:2:3:4&etrahydrolepidine 

and lepidine. The formation of these products is explicable by 

the mechanism postulated above. 

Further work on the cyclodehydration of arylmercapto-, 

aryloxy- and arylamino-ethyl methyl (or aryl) ketones is in 

progress. 

The O.V., I&and nmr spectra arxi analytical data for the 

compounds described in the paper are in conformity with the structure5 

assiaed ard compare well with the spectraI data for corresponding 

4_des-ezthyl derivatives, reported by other workers. It is hoped 

that a full account of the work will be published shortly in 

Tetrahedron. 
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