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The reaction of bases with +haloamides is being increasingly recognized 

in recent yeare to be a compliaated one, very often, due to the participation 

of o('-lactam or equivalent intermediates. Thus the action of sodamide in 

liquid ammonia on <-halodiphenylacetamides (I) leads to three different 

products II, III and IV, presumably via an <-la&am'. Such oc-lactams have 

been actually isolated from the reaction of N-t-butyl--&chlorophenylacetamide2, 
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N-t-butyl-l-bromocyclohexane carboxamide3 and N-t-butyl-K-bromo-<,d-dimethyl- 

acetamide4 with potassium t-butoxide. Treatment of <-chlorodiphenyl- 

aoetauilide with sodium hydride5 or <-chloroaiphenylacetyl ahloride with 

R,R-dinethylhydrasine6 leads to oxindole derivatives. N,N-Dimethyl-o+chloro- 

diphenylacetylhydracino is presumed to be initially formed in the latter 

l Contribution Ilo; 91 from CIBA Reeearah Centre. 
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remotion. ac-La&am intermediatoe hue ka *eked in both enem to l qlda 

the pr0aub. We wieh to rooord here a rmiqw dlaplaomt roaatlon on 

aC-chlorodlphenylaaetauides wherein the rttaok_$ng buo enton ttm m podtlon 

to the side chain fromwhioh the halogen is leaving. To our hnonledge, the 

re8ctlon hae few parallela in the literature. 7 

Treatment of B -pphenethylioC-chlorodiphenylacetamlde8(V) 8.p. 8849. 

with three molar equivalent8 of Fmethylplperulne at lm for 3 hro. nfforded, 

on conventional work-up, three productr, E-$-phenethylbensilamlde (VI)(S$), 

r.p. 139-1410, 1B-~-phenethyl-~--II(II*-meth~lpiperuino)diphenJrlacetrPide (VII) 

(4M), m.p. 128-29. and p-_P-phenethyl-p-Il-(H*-methylpiper~sino) dlphenyl- 

acetamlde (VIII)(30$), r.p. 159-16W. The bensilamide VI was identified with 

a specimen reeulting from the saponification of V. ltruoture proof for VII 

wae obtained by treatment with hot 611 HCl, when a qusntitatire yield of VI 

was obtained. Similar aoid hydrolysis of VIII reeulted in the formation of 

p-I?-(I?*-methylpiperacino) diphenylacetic acid (IX), m.p. 215-19. (d). A few 

other secondary, mainly cyclic, baeea, on reaction with chloremide V likewise 

afforded both alpha and para dieplacement products. 

Ph 

v BI.Cl 
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VII B = - 
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Consistent with the structure 

(&X 253 "y , logf 4.19, Ainflex 

of VIII, lte U.V. epectrur In alcohol 

288 my, loge 3.26) wee strongly similar 

to the& of p-methyl-lV*-p-tolylpiperaeineg (A_ 246 y , log 6 4.05, x inflex 

288 v , log c 3.12) end became bensenoid in 2p HCl; it also gave au evaneecent 

red colouration with ceric sulphate, a reaction characteristic of anilinee. 

The amide VII on the other hand gave a negative 'eerie reactIon* and its 

VIII B = -MHCE2CE2Ph 

Ix B=OE 
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D.V. rpocDrPr waa benmenold In chars&or. fhr IR epeotrum (me mulla) of VII and 

VIII M expeotod rhowed bonda for the RR and CO groups (VII - 3375, 1660; 

VIII - 3240, 1625 cr-‘). As compared to VII, the 60 MC RHR epeatrum of VIII In 

CDC13 showed that one of the phony1 rlnga had acquired a rubrtltuent at the para 

poaltlon to the side chain (A2B2 tiltiplet at 6.80 aud 7.13 ppn)!‘. Further, 

a oae proton rrlnglet at 4.8 ppm wae charaoterlstio of the benrhydryl hydrogen 11 . 

Other feature8 of the RBR spectrum of VIII were in full agreement with the 
. . 

et ruoture . Unambiguoue synthetio proof for one such *para_&batituted ’ product 

hae been obtained. 

Rxperlment~ designed to gain insight into the mechanism of this reaction 

gave the following results. ,Treatrent of <-oblorodlphenylacetonitrile’* with 

N-methylplperaslne WM slow but complex, and gave no oharactericable products. 

II-~~hlorodiphenylacetyl)-N*-methylplperarine “j and (a-phenethylamine did not 

give rlee to VII or VIII. .The amldee VII and VIII were not Interconvertible by 

the action of heat. +Ohlorodiphenylacetyl derivativea of arylemlnee on treatment 

with secondary base8 yielded again both alpha and para substituted producte, 

whereau only straight-forward dieplacement reaction occurred in the caeea of 

benshydryl bromide, trityl bromide and <-chlorophenylacetamldes . Neither 

hydroxide ion nor alaohol effected a *par&displacement’ on V. 

Thsse data are highly suggestive of an q-la&em intermediate being 

implloated in the reaction of V with eeaondary aminee. Perhape due to eteric 

reaaone, the nucleophlle eeeks the alpha and pars poaitioxm for attack, rather 

than the carbonyl group of the lactem. Preliminary attempts at obtaining at 

least IB spectral evidence for this intermediate by the action of potasaium 

t-butoxlde or tertiary bases on amides of the type V have not been eo far 

successful. This doea not however preclude the <-lactam being involved ae a 

short lived, highly reactive Intermediate. pull details of this work will be 

published elsewhere. 

Acknowledgement t We are thaukful to Prof. T.R. Govindacharl for his 

deep interest in this project and to Dr. Selvavinayakam and his aeaociates for 

the analytical and epectral data. 



1390 No.15 

1. 

2. 

5. 

c. 

5. 

5. 

1. 

3. 

). 

‘. 

. 

8. Sarel, F. Dtlngell, J.T. Klug and A. raube,_Ierael J. m., 2, 167 (1964). -_ 

H.B. Bawarten, J.F. Fuerholcer, B.D. Clark md B.D. T'ho~~mm, & m. 

2, 3303 (1963). 

J.C. Sheehan and I. Lengyel, a. Amer. Chew E., 86, 746 (1964). -- 

J.C. Sheehan and I. Lengyel, g. Amer. Chem. &., 86, 13% (1964). 

J.C. Sheehan and J.W. Frankenfeld, & Amer. Chem. &., a, 4792 (19611, 

8, Sarel, J.T. Klug, B. Breuer and F. D*Angell, Tetrahedron Lettere, 1553 (1964). 

B.F. Meyer, a. a. Chew, J$& 3451 (1965). 

The reaction reported by J.D. Loudon and D.I. Smith (kindly brought to OUT 

attention by Dr. E.F. Jenny of Cl& Baeel to who8 we are thenkful) in 

x, 182, hae eome aaalw to our findlng. 

Correat elemental enalyeee hare been obtained for all new oompounda reported 

here. 

K. Bagarajan and A. Venkateewarlu, Tetrahedron Letters, 293 (1967). 

Chemiaal shifta are In ppm relative to TMS ae internal etmdard. 

The bencylic proton in +phenethyldiphenylacetaride appears ae a ein%let 

at 4.85 ppm. 

C.L. Stevens ani C.T. Lank, J. m. C&+, 2, 538 (1954). 

H.E. %augg, R.J. Yichaels, H.J. Glenn, LA SWett, Y. Freifelder, GA Stone 

and A.W. Weston, a. Amer. Chem. &., s, 2763 (1958). 


