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Studies in Friedel-Crafts' Reaction of lsothiocyaliates. Part I. 
Aryl lsothiocyanates 

K. J[. Ginwala and ;r, P. Trivedi 

p-Tolyl and p-u.nioyl iaothiocyanat.es have bean condeaaed with varioua aromu.tio hydrocarbons, pbenoht, 
polyi\Vnrio phonolo, nitrophenola, and ethers to alford the oorreoponcling thionamidea. Effect of V..rio118 
ca.to.lysts. 10lventa, and catolytJt rstio have a.IBD bean inVSBtiga.ted. 

Condensation of phenyl isothiocyanate has been studied at random with different 
aromatic compnundl! in presence of acidic reagents'·3. A systematic investigation of the 
Friedol-Crafts reaction of aryl isothiooyanates with a.romatic hydrocarbons, ethers, 
phenols, and polyhydroxyphenols has been undertakpn and the results ha.ve "been discus­
sod in this communica.tion. 

Effect of tho various condensing Inwis acids, such as;hydrogen-chioride,zinc chloride, 
and anhydrous aluminium chloride, on the .condensation has been systema.tica.Uy evaluated, 

p-Anisylo.nd p-tolyl isothiocyanates in turn have been condensed with benzene, 
ani~ole, phenol, o- and p-cblorophenol, p-nitrophenol, quinol, resorcinol, and na.pht.hols. 
In all cases, corresponding thiona.mides ha.ve been inva.ria.bly ob~ined, the constitution 
of which has been confirmed by their alkaline hydrolysis to the corresponding acidS. 
Yield~ of thionamides varied according to the catalyst and the solvent employed for the 
ro~ction. It has been observed that optimum yields of thionamides are obt&ined wheil. a. 
largo oxcoss of the Lllwis acid is employed. The optimum ratio q{ iBoj;hiocyan&te to the 
L3wis acid should be 1:20, whereas the optimum ratio of isothiocyana.te to the compoimd 
to be condensed should be 1:5. Variations in this ra.tio considerably lessened the yields of 
thionamides. 

Selectivity of the Lewis acid is another vital factor. It is observed_that iJ;t absence of 
ca.ta.lyst, there is pra.ctically no reaction; in presence of hydrogen chloride about 10 to 15% 
yields of thionamides are obtained; in presence of a.nhydrous zinc chloride, yields range from 
20 to 35% and in presence of anhydrous aluminium chloride, the thionamides are obtained 
in 35 to 50% yield, depending on the nature of the oompound ~ndensed. Solvent seems 
to have a.n equally important rolo on the yield. Nitrobenzene as a solvent provided very PQ\lr 
yields, whereas carbon disulphide was found to be the most efficient solvent .. WithOut 
solvent the yields of thiona.mides :with aluminium chloride were 35 .to 60% · whieh were 
improved to 50 to 60% and in few oases up to 76%. Various thiona.midea prepa.red .are 
described in Table I. 

•E XPERIMENTAL 

p-Tolyl andp-anisyl iaothiocyana.tes were prepared according to the ata.ndard pro!ltl­
dure• a.va.ila.ble. Following procedure illustrates the conditions providing optimum yields· 
of thiona.mides. 

•All melting points are unconeoted. 
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4-Hydrozy-N-p-ani,ylthionbenzamide (No. 3 in Table 1).-To a mulme w p..m.,J 
isothiocyanato (0.0 149g., 0.001 M), powdered anhydrous aluminium ehlnridet2.8'7g.,0.41Uf), 
and cs. (30 ml) was gradually added with shaking phenol (0.47 g., O.f)fJr,.JI) •hdiota ia 
CS'. (5ml). An immediate colour change took place, indicating exothermic reaetioo.. The 
mixture was protected from moisture (guard tube) and keJ•t overnight at the room lem)IID'&­

ture. The reaction mixture was then reftuxed on a water bath for 4 hours to ..-an comple­
tion of the roa.ction. CS. waa distilled and the product decomp•">se<i w.itb i~ aod BCl 
(cone.). The crude mass obtained was washed several times with cold water and tritu­
rated for few minutes with cold alkali. It was wa.shed with cold water and cryaialliaal from 
ethylacetate in colorless needles, m.p. 218", yield 0.15 g. (about 6H%,). 

The a hove thiona.mide, when refluxed with 20% NaOH 11oluti<.n for 61w.un and the 
reaction product isolated by acidification of the solution, coneentratit•n to lk'ome c:ltteot, 
and ether extraction, afforded a product idontifiec:l as p-hydroxybenv•ic at:-id, m.p. (mD:ed 
m.p. with authentic sample) 213". l\lixud molting point of the product (abeeaa o£ 
N.and S) with thionamide was depressed t:> 160". 

All compounds described in the tablo were prepared and th~ir oonatitutioos (of a 
solected few) woro confirmed by tho procedure' dea<·ribcd above. 

TAIILE I 

No. Compound. ll.P. t"ormula. ~ S •lplt.• r. 
Fo....t. Jtecpl. 

N-p-Anil!yJ.T.D.• 128" c,.u,,o:ss 11.0 13.% 
2 N-p-Anisyl-T.A.• 157" c,5 H,5o.,._s 11.5 11.1 
3 4-Hyd.ro~-N-p-aniayi-T.B. 218° c,.u,,o.::ss 1:!.0 1!..3 
4 1-Hyd.ro,.y-2-ehiGro-N-p-aniayi-T.B. 215° c, 4 u,.o.xcJs to:; 10.1 
6 2-Hydrolly-5-chloro-N-p-•nisyi-T.B. 207" ]0.8 10.1 
6 2-Hyd.roxy-5-nitro-N -p-aniAyJ. T .B. 215° c,.u •• o.x.s 10.3 uu 
7 N-p-AniByi-T.G.• 215° c,.u,,.o,:ss 11~ 11.7 
8 1-Hydroxy-N-p-&niayl-2-T.N.• 210" c,8u,,.o.::ss 10~ 10 •• 
9 N-p-Tolyl-T.B. 1711° c,.u,,:ss 13.8 1U 

10 N-p-Tolyl-T.A. 172° c,,.u,,o!l.-s J:U! I:U 
11 4-Hydrm:y-N-p-Tolyl-T.B. 163" c,.u,,oxs 13.1 13..3 
12 1-Hydr()][y-2-ohloro-N-p-liolyi-T.B. 1110" c, 4u,.oxcll:i 11.3 11..5 
13 2-Hyd.roxy-5-ohloro-N-p-tolyl-T.B. 11!0" 11.3 11.1 
14 2-Hydroxy-5-Ditro-N-p-liolyJ.'l'.B. 11!0" c,.u,,.o,x,.s 111.8 JI.J 
15 N-p-Tocyl-thion-,8-reooreylamido 11!0" c,.uuo ...... s 1!.1 1!.3 

'18 N-p-Tolyl-T.G.• 172" 1!.0 1!.3 

"'T.B. atanda for tbionbenzamide; T.A. at.nda for thiona.nisamide; T.G. stand.! fur U.iunc-......,ido; T.N. 
ata.nda for thiona.phthamide. 
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