
[Jour. Tndtnn Chem. Soc., Vol. ~. ~p 2, 19515) 

STUDIES IN FRiliDEL-CRAFTS' ACYLA'L'ION. PART L FRIEDEL­
CRAFTS' A~ETYLA1'ION OF ACETANILIDE AND 

ACE'fO-o-TOI.,UIDlDE 

Bv (Miss) M. J. SACHA AND S.. R. PATEr. 

Friede.-Craft&' acet)·Jntion of no:etanilide and aceto-o-tol~:~idide has been investigated nsil\g acetyl 
o:bloride, Acetanilide yielde<l f>·acetRJniuoo.cetophenone, and accto-o-tolDidide, J:acetamino-4·methyl· 
acetophenone (I). The coustitntiou assigned to (I) hu bt"en confirmed by unambiguous s)·nthe~is. 

Kuuckell el al. (BeT., tgoo, 33, 2641; 1907, 10, 3394 ;.I90I, 31., 124) studied Friedel· 
Crafts' acylatio11 of acetunilide and its derivaLives using various neyl ehlorides in pre­
sence of exc::-ess of anbydr~s aluminimn chloride and carbon disulphide as the solvent. 
They found lhut for tWC reaction to sueceed, it \\as essential that the acyl halide should 
have boiling point exci;Jding gog or that it should he halogenated_ For instance, they 
report..t that, in case of acetauiliu;, Friedel-Crafts' acetylation failed with acetyl chloride 
but fumisbed satisfactory re~n11ts ":itn acetyl bromide or chloroacetyl chloride .. They 
did not investigate'Friedel-Crafts"• acetyln_tion of any other ac1tanilide derivative. 

\Ve have, ho,\·evcr, successfully carried out the Friedel- Crafts acetylation of acet­
anilide and aceto-o-toluidide using- acetyl chloride as the acetylating agent. Dy inve5: 
tigalio.,g the reaction with different proportions of the compooen~s at IOP 0 and in tha 
absence of any solvent, it has been_ established that the acetaminoketone. is obtained 
in good yield on using r: r :3 parts by weight respectively of acetanilide (or aceto-o·tolni­
dinel"; acetyl chloride anc] anhydrous aluminium chloride. 

The constitution assigned to the acctamiuoketoue, obtained from aceto-o-toluidide, 
viz.,. 3-acctamioo-4-methylacclOJ?henonc (IJ, has bce'll confirmed by unambiguous syn­
thesis in the foilowing manner. p-Methylacetophcnone on nitration afforded 3-nitro-4-· 
methylacctophenone fro1n which, on reducti( n with iron pqwder atld acetic acid and 
subsequent N -acetylation with acetic" anhydride, 3-acetamino-4.-methylacetophenone was 
obtained, identical with the nbove product (I). 

On oxidation with aqueous ·potassium permanganate, (I) furnished 3-acetaminoy}­
methylbeiJzoic acid, m.l". 267-70° l.deC"omp.), which agreed with the melting point 
reported in literature for the same acid (Kunckell, Clzem. Zrntrl., rgu1 I, 136). 

EXPERIMENTAL 

Acetyla.Ji"on of Aceta.nilide to p-Aceta,minoacetophenone.-To a cooled mixture of 
acetanilide {xo g.) and A1Cl3 .(anhydrous, 30 g.i acetyl chloride (xo g.) was added in small 
lots with occasional stirring. It was ldt at room temperature for half an hour and then 
heated on .a water-bath for 3" hours, cool.ed and decomposed with ice ond HCl. The 
product was fi.l~red aud washed with water .• It crystallised from boiling- water in small 
plates, m.p. 1.66-67°, yield 2.5 g. Kuuckell (loc_cit., 1900) records the same melting 

point. 
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A cctylation ·of Acelo-o-toluidtde to 3-Accfami•no-4-methylacetojllwJOne (li .-This 
reaction was sititilarly carried out. s-Acetamino-4-methylacetophenone crystallised 
from boiling water in }Vhite shining plates, m.p: 141·4-a", yield 6 g. (Found: N,· 7.6.1 
CnHJ~OzN requires N, 7.3 per cent). 

3-A mimo-4·mel1!ylacetopltMlone.-The above acetaminoketone (I) was hydrolysed 
at 100° with exc~ss of dilute HCl aud the prodfict crystallised front petroleum ether in 

yellowish small needles, m.p. 83-84". (found: N, 9·7· CeHnON requires N; 9·4 
per cent). 

The oxime of tHe aminoketone crystallised from dilute alcohol in thin long need­

les, m.p. t52-53,., (Found: N, 17.3; CuH120N2 requires N, 17.1 per cent). 

The N -bellZDj'l dcri'l.•ati"Ve was prepared by heating the above aminoketone with a 

slight excess of benzoyl chloride in presence of dilute alkali. It 'crystallised from boiling 

water in white shining thic needles, ltl.p. 124-25°. (FIY..tnd: N, 5.67. CuHaO,N 

requires N, 5-S per cent), 
Reduction of 3-Nitro-4-methylacetop11eno11e : For mali on 3·A mino-4-mefhylace~ 

tophe1!one.-The suspension of 3-nitro-4-methylacetophepone g.) (Errera, Gazzetta, 
.I 

18gr, 21, gz) in hot water (ro c. c.) was added in small portions to a well-stirred mi:xt11re 
of iron filings !7.5 g.), water (30 c.c.) and acetiC! ackd (:a, ~.c.) at about 8o0

, and heati~g 
was then contiuued for half an hour, and the hot s61rition wa;;, iillered immediately. 

From the filtrate,' 3-amino-4-methylacetopheuone separated out on cooling. It 
crystallised from [Jetroleum ether in yeliowish small needles, m.p. 83-84°. ll did not 

depress the melting point of the amino-ketone, described above. 

N-Acetylation of 3-Amino-4-methylacetophenone: Fomfalion of 3-Acelamino-
4·methylacetoplze,lone.-'fhe above meutioned amino-ketone (2 g.) was heated on a w.ater­

bath with acetic anhydride (J c.c-.) for half an hour and poured in cold water. ''!'he 

white solid which separated after a!Jout bali au hour was collected and crystallised from 
hot water )n white shining plates, m.p. l4I-42°. It did not depress the melting point 

of (J), described above . . . 
3-Acetamino-4-methylbenz.o,ic_ A ci·d.-'-J-Acetamino-4-methylacetophenone (2 g.) was 

heated on a water-bath witli ·a 's% solution of ,potassium permangannte (uo c.cJ 

till oxidation was complete. The solution was filtered bot and the filtrate was evaporated 

on a water~bath to half its bulk. On acidifying it 3-acetamino-4-methylbenzoic acid 

separatl!~. _.l111t. It crystalli:loo from boiling water iu white small needles, m.p. 267-70° 

(decamp.). Kunckell [(~i; :c&t;; records the same melting' point. (Found: Equiv. 191.2. 

Calc for C1oH110~~ ·EqU1\!t:;!•~93·o). 
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