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The eyntheels of thkachromans, thlanaphthalenium salts 

and thlacyanine dyee by interaction of p-arylmercaptoethyl 

methyl ketones end 4-methylthiachroman-4-01s with acid8 (poly- 

phosphoric, perchloric or eulphuric) has been reported by ue 

earlier’ * *. Theee reactions Involve acid catelysed intenzole- 

cular hydride shift from the intermediate A3-thiaohromenee which 

are formed in eltu. 

In order to study the structural and etereochemical 

factors whioh govern these hydride transfers, acid Induced 

cyclization of a series of 3-oxoalkylphenyl zulphidee and 3-0x0- 

alkylaryl phenyl eulphldes was studied. Whereas details of thie 

work will be publiehed elsewhere , presently the cyclodehydration 

of two ketones end a secondary alcohol containing ah ieo-prcpyl 

and a tert-butyl group Is now reported. These cyclizatione 

involve an intereeting rearrangement of the incipient carbonium 
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ions which are formed by protonation of the respective starting 

materials. 

When 3-oxo-4-methyl-I-pentyl m-methoxyphenyl sulphide 

(1) was treated with 60% aqueous perchloric acid (at 27-28'; 

3 hours), 4-isopropyl-7-methoxythiachroman (colourless liquid, 

b.p. 125-13C,' 0.7 mm. yield 38%) (2) and 4-isopropyl-7-methoxy- 

thianaphthalenium perchlorate; m.p. 140' (yellow needles, 

yield 32%) (3) were obtained as expected by disproportionation 

involving hydride transfer. 

In contrast with the above cyclization, 3-oxo-4-methyl- 

lrpentyl phenyl sulphide (4), on treatment with 60% aqueous 

perchloric acid (3 hours at 27-28' and then '70-80' for 45 

minutes), gave a colourless crystalline perchlorate, m.p. 140' 

(5) (plates from ACOH/HC104; yield, 22%). The latter was 

obtained by .removal of unreacted (4) and diphenyl disulphide 

ty means of petroleum ether and subsequent dilution of the 

perohloric acid solution with diethyl ether. Absorption 
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spectrum of the perchloric acid mother liquor left after 

removal of (5) revealed the presence of a thianaphthalenium 

salt (probably 6), which was, however, not isolated. 

The perchlorate (5) has been assigned the structure 

2,3-benzo-7,7-dimethyl-bicyclo- c2.2.17 -heptene-1-sulphonium 

perchlorate, and its formation from (4) and its reaction with 

sodium bdrohydridz to give 2,2-dimethyl-3-ethyl-2,3-dihydro- 

benzo-b-thiophene (7) is ratlonalised as follows :- 
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The etruoture (5) for the above prrohlorate ie aerigned 

on the barle of the following evidence end argumenta:- 

(11 

(2) 

(3) 

C, Ii, S end Cl content. 

(4) 

(5) 

solublllty in water, e-01 and aoetio aold; It explodea 

cbn heotfpg. 

Ite U.V. spectrum hlnsx c&j (loge 1 I- 276 (2.891, 
268 (2.95), S 263 (2.84) Is d,kferent from that expected 

for thlenaphthelenlum ralts, and was very similar to 

that of ‘l-lropropyl-3,4-dlmethylthiaohromanyl nilphoniu 

perohlorate (91, mrp. 143-144’D + (nEc) (loge) i- 

280 (3.08), 273 (3.121, S 263 (3.04)]. The latter wae 
prepared by treating 3,4-dimethylthiaohroman (8j3 with 

ieopropyl aloohol and perohlorio aold. 

Bioyollo eulphonlum ralts have been prepared earlier by 

interaotlon of oyollo eulphldee with a oarbonium Ion 

generated at a cultable looation4. 

IWB speotrua (in trifluoroaoetio aold) ehowed the following 

oharacterietioe :- 

(a) Two methyl ringlet6 at d 1.47. andd 1.85. 

(b) A band for -S-CHp protone oentered at64.0. 

(0) A complex broad band centered at63.0 (bkylio 
me thine pro ton) 

(d) Four aromatic protons centered at 67.7. The para- 

magnetic ohift of aromatio protone is Fecribed to 

the delocalleed poeltive oharge on the aulphur atom. 
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The atruoture (5) for the perchlorate is further 

supported by its oonversion to (7) by Interaction with aodium 

borohydride . !Phe latter atruoture for the reduction produot 

(homogeneous aa shown by-WC) was aorlgned on the basis of the 

following -data :- 

a) AnaXyels oorreaponds to C,2B,6Sj Moleoular Wt. by 

mass apeotrum 192 (Calculated, 192). 

b) Ito U.V. speotrumE mar (# (loge ) :- S 300 (3904)~ 
s 288 (3,19), s 265 (3.69), 250 (3.97)] is different 

from that of thiaohromans. 

o) IMU spectrum of (7) showed the folloniog oharaoterlrtloat- 

(a) Two methyl elngletr at 61.35 andb 1.45 

(gem-dimethyl) 

(b) A triplet at62.65 (J = 7 op) (bmsyllo methlne 

proton). 

(0) An ethyl group with methyl triplet atb0.95 and 

a - CH2. - band centered at & 1.7. 

(d) Four proton aromatio band oentered atb6.9. 

Interaotion of 3-oxo-4+dlme$hyl-1-pentyl phenyl 

sulphide (lo), containing a tertiary butyl group, with 70% 

aqueous perobloric acid (10 hrs at 27-28’ and then 2 hours at 

(60-70’) gave on saturation with dIethy& ether and cooling to 

0’ for 24 hours, a oolourless crystalline perablorate m-p. 173’ 

(needles from ACOH/HCiO 
4 

) (yield 20%). The latter is aeeigned 

the structure 2,3-benso-4,7,7-trimethyl-bioyolo- c2.2.11 -heptene- 

I-sulphonPum perchlorate (11) beoause of its close similarity 

&vater solubility, elementary analysis, U.V. speotrum:~max (m)? 

(loge) :- 276 (2.96), 269 (3rO5), S 262 (2.99)) with the 

perohlorate (5). The structure (11) was further confirmed by 
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its NkIR spectrum (in trifluoroacetic acid) which showed the 

following characteristics :- 

*) 

bj 

Three methyl singlets at61.32, dl.71,61.8. 

3road bands between62 -64 for four (-S-CH2-CH2) 
protons. 

cl Four aromatic protons centered atd7.75. 

As in the case of (5), sodium borohydride reduction of 

(11) gave 3-etbyl-2,2,3-trimethyl-2,3-dihydrobenso-b-thiophene 

(12). The structure for the latter follows from the following 

evidence :- 

1) U.V. SpectrumXmax (m& (loge) t- S 300 (3.05), 
S 290 (3.25), S 265 (3?45), 252 (3.78). 

2) Its NMR spectrum showed tie following characteristics :- 

a) Three methyl singlets (gem-dimethyl) and C3-methyl 
atd1.18,&.35 endd1.38. 

b) An ethyl group with methyl triplet centered at 60.7 

(J = 7.5 cps) and a -CH2- band centered at61.9. The 
higher chemical shift of the methyl triplet is due to 
long-range shielding by the phenyl ring (as shown by a 
Dreiding model). 

c) Four aromatic protons multiplet centered at66.95. 

The synthesis of (11) from (10) and of (12) from (11) WY 

be rationalised as .follows :- 
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(12) 

Finally, the cyclization of 3-hydroxy-4-methyl-1-pentyl 

phenyl sulphide (13) (by interaction with 606 aqueous perchloric 

acid (4 hours at 27-28' and 1 hour at 70-80') was studied. Work 

up of the mixture by saturation with diethyl ether gave a 

colourless perchlorate (14) which crystallised from ACOH/HClO4 

in needles, m.p. 135-136', (yield, 50%). 

The perchlorate has been assigned the structure of 2,2- 

dimethyl-1-phenyl-2,3,4,5-tetrahydrothiophenium perchlorate (14) 

on the basis of ita elementary analysis, solubility in water, 

U.V. spectrum A max (mn) (loge) :- 2'77 (2.72)s 270 (2*95), 

263 (3.0), 261 (3.03), 253 (3.04). S 255 (3.06) ami Nm spectrum. 

The latter shows the following characteristics :- 
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a) Trro methyl singlets at 61.55 and 6t.85. 

b) A band for -9_CH2-protons centered at64.15. 

0) A complex broad band between 52 to 63 for four 

protons. (“CH2-oH*-) 

d) A five proton phenyl peAat 6 7~82. 

Whereas cyclio sulphonium perchlorates have been 

prepared earlier by interaction of the aulphur atom 3.6 

saturated heterocyclica’ with a carbonium ian derived from 

a leaving group such as t a hydroxyl or a halogen aton; the 

present work appeara to illustrate the first example of :- 

a) The synthesis of bicyclio sulphonium perchlorates with 

sulphur atom at a bridgehead and containing a fused aromatic 

ring and (b) the synthesis of cyclic sulphonium perchlorates 

Involving a rearrangement of the carbonium ions in a manner 



No.40 3577 

more suited for participation of the sulphur atom in forming 

a bicyclic sulphonium salt. The driving force for the latter 

rearrangement seems to be the relief of steric strain (between 

the isopropyl or t-butyl group and the peri-hydrogenatom in 

the ions A and B) following rearrangement together with the 

facile participation of the S-atom in the newly-formed tertiery 

carbonium ion. However, when the ions (e.g. A,B) are further 

stabilised by a p-methoxy group, no rearrangement was observed 

(cf. formation of 3 from 1). 

It is hoped th synthesise other complex bicyclic sulphoniurn 

salts with or without fused aromatic rings and containing an 

additional heteroelement such as nitrogen. The broad spectrum 

biological activity of the bicyclic sulphonium salts and their 

derivatives is also under investigation. 

Compounds (1) (4) and (10) were prepared by the conden- 

sation of the relevant arylmercaptans with mannich bases obtained 

from methyl isopropyl ketone and methyl tert-butyl ketone (using 

morpholine as base). compound (133 was obtained by lithium 

aluminium hydride reduction of the ketone (4). 

The elementary analysis of tie compounds described are 

in conformity with the structures assigned. 
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