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BY A NOVEL ELECTROCHEMICAL METHOD 

Arumugam Rajanarayanan and Ramasubbu Jeyaraman* 
Department of Chemistry, Bharathidasan University, 
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/&&$A new electrochemical method for the deacetylatlon of J-acetylplpendm-4-ones, in benzene-methanol mixture contalng 

sodium hydroxide, has been developed Carbonyl group II-I the ring IS not affected. 

Anodlc a-acetoxyiabon and a-methoxytatlon of ketones are shown to be powerful tools for the I,&transpostron of the carbonyl group of ketons 

In connecfion w~fh our sfudles on resfncfed rofafion of&!-n&osopipendmes* we aftempfed fo mefhoxylate the afkyl subsfifufed plperrdrn -4-ones 

anflcrpatmg the formahon of prpendin-d-ones (17-Z) Thus, fhe N-H of the prpendm-4ones (1 l-f4 were protected by N-acetylaoon and fhe &ace!yi- 

2, 6-diphenylplperidin-4-ones (l-6) formed3 were subjected to electrolytic conditions In benzene-methanol mixture The corresponding 2,6 

dlphenylplperrdm-4-ones’ jii-16) were obtamed as fhe exctuslve producfs Representaflve examples of cyctrc N-acetylammes that were subjected!o 

deacetylation by thrs method are shown In Table I 

Recently it has been reported5 that the successful cathodic cleavage of the N-S bonds in the poly-p-toluenesulfonamides and the arenesulfon 

amldes of secondary ammes gave the correspondmg ammes However, there IS no report of N-CO bond cleavage by electrolytic methods 

Electrolysis of a solution of &acetypipendm-&ones (0 I g * 0 32 mmol] m benzene-methanol mixfure (3 7 50 mLj containmg 6 25 mmol 

of sodium hydroxide (supporting electrolyte) was camed out ma single compartment cell using two graphite electrodes (6 5 cm’j The temperatureias 

maintained between 25-3O*C and the solution was magnetlcally stirred The electrolysis was performed at constant potential :-I 78 V) The reactlon 

was monitored by GC and judged to be 75% complete after 6-8 hours The reaction mixture was evaporated to dryness under ,educed pressure Then 

dIstIlled water (150mL) wasadded, and the suspension was extracted with ether The extracts were dried over anhydrous Na,SO, and evaporated to 

dryness under reduced pressure The free ammes were isolated m about 65% yield 

Wefoundthat,mlactam(7,8)theN-CObond does not break even after 10 hours Electroc~emicaldeacetylat~onalsotookplaceforcompounds 

like, N, Q-blsacefylplpendlnols (9,irlJ, in this case the corresponding plperrdmols were obtained along wlfh another unidenflfled producf 

Amides can be hydrolyzed wlfh acidic or base cafalysfs. the producfs being fhe free acid and the ammonium salt offhe acrdwhen acid IS used 

while the free amme and the salt of fhe acidare formed, when base IS used. Often, prolonged heaflng IS required even wifh acidic or basic cafalys!s 

Usually sulfuric acid or phosphonc acid IS used as catalyst In drfticult cases, aqueous sodium peroxide can be used 6 Deacetylafion can be done by 

lifhrum alummumhydnde7 also. In all fhese methods it IS necessary to mamfam elfher sfrong acrdic or basic conditions and m most cases heating IS also 

required Undertheseconditions,functlonalgroupssuchasthecarbonyl,nrtroandnitrilegroupspresentIn thesubstratecould beaffected Butthe methoc! 

reporfed herein IS a mild and clean one, separafion and purification are simple for instance fhe carbonyf group presenf m the ring IS not affecfed P 

a control reaction, under non-elecfrolyfrc conditions, treatment of tne H-acetyl denvafrves f-6 wifh sodium hyoroxide soluflon upfo 100 mmol 

concentrations (3,000 times excess) for 12 hours die not produce the deacetylated product. 
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Table I Electrochemical Deacetytatron of N-Acetylpipendin4gnes 

NO R’ R2 Ar Product Yield (in %) Current used (C) 

1 H H Cb-H, 65 2592 
2 Me H C,H, 60 2700 
3 Et H C,H, 69 2520 
4 ‘Pr H C,H, 62 2880 
5 Me Me C,H, 60 2970 
6 Me Me p-ClC,H, 53 3672 
7 H H CA __ 3312 
8 Me H C,H, __ 3888 
9 H H CE.H, 50 5240 
10 Me H C,H, 48 4320 

Thrsworkwassupported by the University Grants Commrssron, New Delhi, India The gas chromatograph was purchased with the fundrng from 

Department of Scient and Technology, New Delhi, India. 
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