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AbWl-lb mot of N<m in 9996 wtic rid is compued with thmt of the N&m 
daintivu of popiocunitidc, butyndb. mIbbr0. dichbm rod o-tricbbn in pmence of bruoic 
wid. tohlcrw-p-dpbonic rid or bydruchkk rid u promom. 

Tbc rate or dmqe incfuus ptoLreuivcly with iocrrasi~ +I cUect aml dfmeua with ifladq -I Cffecl of 
substinbmts on tbc ryl group. 

N-Chloroacylarylami have been reported to narranpe 
under the influence 6f acids”’ as promoters lo mixtures 
of the corresponding o- and pchloroacylarylamin. 

The rearrangement of N-WacylaniWs under the 
influence of hydrochloric acid’ depends on the formatioo 
of molecular halogen by interaction of the habnium ion 
with the halogen atom on the protonated N-halo-com- 
pounds formed as intcm&iatcs: TlK tlnal stage is 
-nation of the N-acylarylamidcs thus formed 
changing into the o- and p-halopeao substitution 
products. 

Rearrangemeat of N-halo-acylaryl has also 
been promoted by wboxylic acid and this was con- 
sidered to be an intramokcular change.’ but such view 
has been excluded. 

An alternative to the inbamokcular hypothesis was 
the suggestion that the halogcno&xylate salt 
(R.COOX) was the intermediate responsibk. for chc 
migration of halogco from nitrogen of N-haleacylaryl- 
amides to the nuckus. However, formation of Jkyl halides 
and Ca as expected decomposition products of acyl 
hypehalites, was not observed in the course of rcarrange- 
ment. 

A recent study’ on the -menI of N- 
chloroanilidcs brought about by carboxylic acids or 
toluem-p-@phonic acid had excluded the formatjon of 
intermediates of the type X.OJJR or CI.wAr. On the 
other ha&, the carboxylic acid and sulphonic acid 

tPut X.M.Z. A.Badr.M.M.Alymd A. E. Ab&l-R&nun. 
Indian 1. Chn. (1927) in press. 

cptplysts* had resulted into revasibk order of the rear- 
rangement which nvcakd the dificrcnce io the course of 
ti pathways. In the prcseot study the rate 
mcasurcmcots for the mments of Nchbroanil- 
ides in glacial acetic acid (at W) promoted by diflercnt 
acid catalysts shows that the reaction is of Bnt order 
kinetics since dc/dt is constant. On tbc other haad, tbc 
rate constant increases with increasing concentrations of 
the catalyst (Tables 1 and 2), consequently the reaction 
can be conclutkd to be pseudo-unimokcular in 
character. 

The polarity of NC1 bond is modi5ed by introducing 
different substitucnts into the acyl group to ohKrvc the 
probabk change of the rate of rearrangement in a 
predict&k manner. The rate of rearrangement is noticed 
to increase by increasing +I effect of the substitucnts in 
tbc acyl group of the an&de in the order; N- 
chkroacctpnilide (Nchk~oprop&mniMc (N-cNorobu- 
tyranilide. Similarfy, the rate &creases by increasing -I 
effect of the subs&bent3 in tbc acyl group of the anilide in 
the following order: Nchlotoacetanilidc) N-udichloro- 
actcanilide) N-u-trichloroncetanilidc) N-u-tctrachloro- 
aWaniMc. TEc St&y change in the rate of anilicks 
mments by gradual change of tbc inductive effect 
of tbc substittKmt.9 on the acyl group shows a simple 
nlrtioaship between case of the anilidc pfotonation and 
tbc rate constant of its rearrpnpemcnt. 

A comparisoo of the rate constants of tbc anilidcs 
rearrangements with hydrochloric acid and other acid 
catalysts (Tabks I ad 2) leads to the obvious conclusion 
that the mment promoted by tolucne-p-sulphonic 

Tabk 1. R&ion between +I effect and rate codatants of Nshbroanilh wt with diuaeot prolnotcrs at 
&i&eat cooccaartiatr 

I...--.---.*- ~--~IUI--I.~III~lllll.lm~.~..~~~.~~~~.~~~.~..~~~~ 
Toluono~phoIIlo aold Bmmolo -old Hoi 

Ph.IUl.00.8. 
0.05 Y 0.10 u 0.15 M 0.15 a 0.30 I 0.45 M O.OOlM 
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Tab&2 Rdrtioobctp&a-I~eclladntr~tcdN~srrunnpwotwithdiltmntptocaoten 
u daueot amcmtnIiollJ 

.~....~~~~~~~..~~~.~.UII.~ I.-u.IwIII-.I~.~~..~~.~-......~~.~.~..~~...~~~.~ 

Toltnaa-p-rPlphonlo~d Bmsoio aold Mel 
w.1Ol.m.& 

0.05 u 0.10 Y 0.l5 Y 0.15 I 0.30 I 0.45 I 0.0011 

R--0% 2.3f10" 2.5ilO" 7.0110-3 ).13x103 5.7r10d l.7i10-4 6.3r10+ 

zx? 

1.Oxlo-3 2.Oao-3 6.3fiO" - - - (al 5.CWO'3 

-0 Ol; 

l.mo-4 2.3a0-4 

2.2rlo-4 

5.3dO-4 - - - 1.6xlo" 

lAxlo- s.mo-) -- - - &MO+ 
_.I_ _uIII~UIuIIII I....~I~uIII.~~I.I..~~~~~~~..~..~.~.~~~.~~~~.~~..~~~ 

(a) Tha rd. IB vmx7 olow to k rmumd 0-n 

acid does not follow the same course as that initiated by 
hydrochloric acid and tbaefon. after initial proton&a. 
chlorine tolueae-p-sulphonatc is not an iotcrmediate. 
!Gmikriy, it can be inferred that the vat 
brought rbout by carboxylic a&is does not depend on 
the formation of an intermediate CQC.Ar. However, 
the rate of change was slowed down on additioo of the 
carboxylafc salI,’ a rexult thnt indicates that tbc car- 
hoxylfatcaniondoc3lnM&cipateinthechaagcu 
would be required if the halogen carboxyktcs CQ.C.Ar 
wert intcrmcdiatcs. 

The rarrangcmeat of Nchkr~~yl@amkles in 
carboxylk acids or tlAuatc-p-sulphollk acids are but 
intapretai as x0 incamdacular chlori&oo in which tbc 
protonatcd N-chloro-compound acts as an ekctrophilic 
chlorinating agent Since the dissociation constant of 
carboxylic acids is 8 measure for chc rate to which the 
acids protonate a given bnsc, it may be expected that the 
rate constant (k) of a given NchkroaaWe rear- 
raogcment inaascs with increasb dissociatioo of the 
carboxytic acid promotem as observed expcrimcntauy 
Crabk 31, with the exception of p-aminoba~k acid 
which showed a reverse order due to protonation of its 
aminogroupinglAciEdxc&acidmedium. 

l t highor aold oomwltr8tioM. 

On the other hand, the o/p isomer ratio of the 
chbrounnpounds produced d& ralru@cmeot of the 
different Nchloroanilides are similar to those obtained 
from chkaination by mokcukr chlorine (Tabk 4) and 
hence it is coach&d that the protonatai Nchbrocom- 
pxlnds act 8.3 ekctrophilic chbrinating afent.9. 

-Al. 

An m.ps. are oomrrtcfed.dp Ratios wore dctamiaed by 
qaMtiIa!ivcUVlarlyioarPye-UnicrmUllnvidtc~ 
Spccbopbotomem.ModelS.P.8000win2abs EXOH as dveclL 
NchbrocompouDdrrucdrrrofptrrity99.7-99.P96ufouadby . . 
dcmmmtmoofrctivcchloriocbyiodow&~lion. 

~N~ojN-chlom-aniUdu* . . 
&kmat&suscdiutiworlrwmpmpmdby 

~rsolnoftbeuliW(2Q)inchlaoiona(IOml)wiul 
frtsbty papared NaOClq(100ml)contain&cxcusNaHCO, 
(Sr)bdowIQfor4hr.TbcchlordofinlryaKpur~,wubad 
witbntrr,&icdovcrM~,andcvapommJinMncssubw 
pfustm;lbc ruidW was crysUiKd frcul cbbmformlpe- 
tnAmnctbcr(4UW)mixtm.lbefoUowin#Ncbb~~ 
wprrpucd. 
N-Wrwcctorrilidc. m.p. 91-W (active Cl; fopad: 20.92, 

cg~moropuin:2o.94%). 

T&k 3.Rduioo bawcco dim&& ex9ocea~ of rib (PK.) in water md rate cmstmts (I) for 
Ncbbre vnt 

~..~~~.I.I~......U.....~~~..~~.~..1.~~...~.~11111.1~..~..~1~ 

Praotar p=* k 

Mnwrowortlo Mid 0.30 4.8 x 10-2 

Trlohloroacmtlo aold 0.90 2.1 x 10'2 

Tolueae-&-oulphonlo mld 2.16 7.0 x 10" 

p-11tlWkaS010 mold 3.41 2.3 x 10-3 

Bum010 raid 4.19 3.8 x 10'5 

p-Aalnoknsoio wid 4.92 3.8 x lo-2 
. . . ..~...~....~..1~.~..~~...~~~..........................~.~ 

T&k 4. dp Ratbe of ck chbhued procbxts obhed from NsbbroA rvmmgmcntl md from direct 

~~III..~.~-~.I------.----~-.---.-...-.---..--- 

Ph.1Ol.CO.B. Tollmm-p- Eydmohlarlo ~nrolo Dlreot 
ohlorbat- 

mIl9honio ion 

a--T 0.42 0.425 0.43 0.45 

-%% 0.40 0.45 0.42 0.40 

-03% 0.45 0.47 0.42 

-08201 0.47 0.42 -- 0.51 
-OF? 0.48 0.52 0.51 

-O Q3 0.52 0.53 
..~~uI.II.~I~...II~~~..~~.~...~~.~.~~.~..~....~.-...~~ 
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hlllde m.p. C 

Z-cl 2-a 

Aortlullllda 88 179 

Proplonanllldo 91 141 

n-Butmllde 80 104 

q-Chloroaartmill& 67 168 

okMohlorosoetanilide llc 130 

a(-MoblorQaaetallili& 100 150 

..-IIII-..I...L..-.-.....-....---.-........-....-...-....-.-- 

N-ChbropropiocwU& q .p. 77’ (active Cl; Found: 19.12 
C&CINO rcquka: 19.34%). 

N-CWotub~ymdide, m.p. 43’ (x&e Cl; found: 18.17. 
C,,H,,CINO requku; 18.28). 

a-N-LXcNonmc~ m.p. 70-71’ (active Cl; found: 17.34; 
C,H,CbNO qtks 17.M%). 

o-N-TricMorcxu~ m.p. 103’ (wtivc Cl; fouud:l4.80. 
C,H,Cl,NO requim 14.88%). 

a-N-TctmcNonmcetad~ m.p. 8Y (nztive Cl; found: IL%, 
C&&NO rcqukx 13.0%). ‘C. Bead lad W. J. Hickinboaom. 1. Ckm. SK. 2982 (1938). 

‘F. D. Chxuaway and K. 1. P. ortoo. J&d. n. 136.790 (1900). 
‘R. P. Bell Ibid 1154 (1936). 

Rcpamth of isomaic o-and p-chlomanilidu‘ 
o- uld p-c- (02lool) Yen treltcd with car- 

‘G. C. he). A. W. N. Tuck xod F. G. Soper. Ibid 547 (1949; S. 
c. chxn and G. c. IxfacJ. Ibid 1% (Iwo). 

relpo& rid chkJridc1(0.1 moi). The product wuhcd with 
water lad cryrhlIixod from @IOH. 

‘hf. 1. S. Dewu, Ehnwic 7hory of Or&c Chiswy p. 2Z, 
oxford unksity Press (1949). 

Kin& moss-. Aukinetic maxurcmcnlx wcfe. carrkd *A. H. El-Ndi. S. Waif lad W. 1. Hickiobottom. 1. chn SM. 
out~xdmO.O2MofIbcxnilkiagh&lAcOHf&fur 1131 (1410). 

pmctkaUystabkovar~pcriodrtWprovidcdthrtitia 
shicldedfmmligllLnlcproulofercddedauinlbccoac+auaIion 
quoted in x&k expcfimax. Tbc progcrr of lbc rcwfioa wax 
fdlowcd by uGziq tbc fact rhr the N&wocompcuad &craws 
I, from KI. The volume of rllDdud thiorulpbrtr xoh raquhd to 
litntr tbc hired Ia is I dirra marure of tbc conceohuo of 
lmchqcd reacIM1. 

nnAVdWNa1-l 


