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E•change of Chlorine between Acetyl CIJ.Ioride and 
Benzyldim.ethylphenylam.IDoDium. Chloride 

K. K. Desai anil B. C. Baldar 

C<•mplete exch.angl' uf chl••rinc ho.A been obAerved betweeQ bonzyldimethylpb.enylammonium ohloricle 
oonhining radioactive chlurine-36 and acet.yl_ddorirle within li minutes. The rei!Ulbl favour &elf-ionisation of' 
the ~Ptyl r.hlnri!lc. 

The self-ionisation of acetyl chloride• has boon recently proposed to explain the reac
tirms occurring• in thitt aolV"l"nt. Acetyl chloride is supposed to ionise as; 

CH3COCI ~ CH3CO• + Cl-

If the itmisation takes place as represented above, the addition of radioactive chloride ion 
will rapidly introduce radioactive chlorine in acetylchloride. Benzyldimethylphenyl
a.mmtmium chloride (C7H 7NPhMea)CI, which ia fairly aoloble in acetyl chloride, has been 
used in the exchange experiment beca.nse conductivity rnoasurements' have shown that 
this substance dissolves in acetyl chloride to produce chloride ions. Exchange experiment.a 
have ~lso bee:1 conducted with labelled sodium chlorido, which ia insoluble in acetyl 
chloride. 

EXPERIMENTAL 

All the chemicals and reagents used were of A. R. quality and their purities were 
tested before use. These were subjected to further puri6,ca.tion, \Vhenever necessary. 

'l'ra.eer .-Chlorine-36 was obtained from the Radiochemical Centre, . ADiershan, 
England, in the form of2N-HC1 of specific activity ofll6 micro curies per g. of chloride. 

Preparation of Labelled Oampot~.71tb,-3% Aqueous solution of benzyldimethylphenyl
a.m.monium chloride, prepared by the' method of Michler a.nd Gra.ndmann.•, was passed 
through a.n ion-exchange column of Amberlite IRA-·410 in the OH form a.t the rate of 0.6 
ml/min. The etJI.uent containing benzyldimethylphenylammonium hydroxide was then 
exa~ly neutralised with HCl oontailling radioactive chlorine-36. The mixture was then. 
subjected to vacuum distillation to remove water at 40--d". The solid (C,H,NPh.Me.)Cl• 
was recrystallised from etha.nol and ethyl acetate5. Finally it was dried over P80 11 

in trtJOU.O. 
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Sodium hydroxide solution was neutralised with HCI containing radioactive 
chlorine-36. The solution was evaporated to dryness and the solid Na.Cl• was drietl o'\'"er 

• •p.o, in vacuo. 

Preprzratio11 of Dry_ Acetyl C'kloride.-Acetyl t'hloride tlr~ o'\'"er metallic sodium '1\·as 
fliatilled at room temperature (30-:JJ 0

) under vnc·uum and rolle('ted in a bulb containing 
sodium m~tal, dried at 120° under varuum. 

Exchange Rt~ns . ....-The exchange runs were carried out in a closed flow system with 
nn arrangement to create varuum and fi.ttt>d with dcta('hablc bulb111 ·w•.;th growtcl·glass 
joints, a mannmot.er, and a. guo.rd tube of phnB}Jhorus pentoxido_ 

A knrnm \,·eight of the labollocl cnmpuuml. eithor henzyldimethylphenylammonium 
c•hlnriclo-ol' sodium chloride, wastak('ninthe exd1an~o Vt'Sillel ancl was dried O'\'"er P~O, 
undur var.nnm llt r.,nm temperature in tho case of tho former and at 110-20° in tho 
ca.so of tho la.t.ter. Dry ac·etyl t•hlnriclo wus cliBtilh•cl under \·acnum and condenBed in 
the exchange vessel, r.ooled with dry ire. After ;j minutes of contact, a. portion 
of acetyl chlori1lu was disti\h!cl n t ruum tt,mpt~rat.nre under reduced pressure and 
cunduno;~ed in .a. colloctur, cuolt•!l with dry ico. Himilarly a.t ,-ariuus intervals of 
time, acetyl chlori1lo was distill('(} alul oollodcd. The distillat-e was hydrolysed 
with culd distiliNl water and thou atciuified with HX03 (dil.). Chloride ion 
wo.s 11rocipita.tod as AgCl, centrifuged,· waedLfll:l with water and ethanol, and dried 
at 110-20°. So.mplus of silver chlurido with thkkness (at least 264: mg.Jcm•) greater 
than infinite thickness wero mmmted on an aluminium J>lanchet and counted on thick 
aluminium sample holder with an end window (2.5 mg.fcm,;J of aluminium) Gll coWlt-er. 
All samples were cmmted mulor identical conditions. Tho correction for ba.<·kground radia
ti•ln was made. In u. few exporimCtnts thin samples were preparl."d fur determining the 
BpJ:!ifi.c activity of the s:J.rnples. With sul."h sam plus, corrections for aelf-a bsorption and 
self-scattering woro applied. After removing acotyl chloride completely, the activity 
of the solid wa.s measured in the form of silver chloride. 

Sli!l.bility ufbonzyldimethylphenyl~tmmonium chlrodie in boiling acetyl chloride was 
tested by estimating the chlorine crmtent of the rosiLluu after the exchange runs. 
(Fow1d: CJ, 13.98. Calc. CJ, 14:.34%). 

TABLE I 

E..r:change of chlorine betu•et'11 atetyl chloride a11d be11Z!IIdimttl.y/pller;ylaflimfJflit.m 
chl,ride- 36. 

Active (C7H 7NPhMe1)CJ• ta.ken == 0.552:lg. Acetyl chloride taken= 3.630g. 
Backgrow1d counts/min.= 17. Sp. activity of the com1>0Wld taken=2.5 xI 0' cfmjg. of Cl. 

4 

Time ef contact. 

7min. 
12 
29 

Activity 
(counts/min.). 

Ill 
109 
108 
110 

Remarks. 

Activity of acetyl chloride 
Do 
Do 

Activity of the 1"6'1idu&l oom!'Olllld 
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TABLE II 

E~chnn.ge of cAlorine l1etweet1 acetyl rh/oride ar~d sodit-~m rhloride-36, 

Active sodium chloride• taken = O,l558g. Acetyl c~hloride taken = 4-.3543 g. 
Sp. a.ctivity of Aoclium chlorida-36 (before experiment) = 3.0 x 106 c/mjg. of Cl ancl 
(after experiment) = 3.2 X 106 c/m/g. of rl. BaC'kgrounrl ('OUntsfmin. = 15, ' 

Time or CIIDtn.r.t. 

32 min. 
93 

210 

Activity of &CPtyl 
chloride in the fnrm 
of 11ilvor ohloride 

( oountl!fmimJt"'). 

fi 
3 
II 

Time of ronwt. 

21i hr. 
.JR 

JHSf!tT~RI0!-1' 

Act.i'Vity o£ acetyl 
chloride in the form 
of ailver chloride 
(r.ountllfminute). 

3 
II 

The ro~ttlts in T~~.blo I in<licatfl that tho activity of evohred acetyl (:hloride after 
difforcnt contact time is very nearly the same and is almost equal to that ofbenzyldimethyl· 
phonyla.mmonium chloride. This suggests that tho exchange of chlorine between the two 
component chlorides is complete within the time of separation. Exchange, involving 
reaction with water, is not possible because great care has been taken to remove 
moisture from the system. Tho possibility of inducell exchange due to separation is com
pletely exclurled by the procedure followed in this investigation. Completfl exrhange 
observed in the dark eliminates the exchange by photochemical rc&ction. 

As stated earlier, bcnzyldimethylphonylammonium chloride is known to produce 
chloride ions in acetyl chloride. Exch&nge of chloride ion by transfer of CH3CO+, as indica
ted: 

is not very plausible bocause both chloride io11 arul aeotyl chloride are electron donora. 
The self-ionisation of acetyl chloride: 

as prop::>sed by Paul a.nd others1
, can account for complot.e t~xdumge of chlorine between 

acetyl chloride and bem:yldimethylphenylammonium chloride. No excho.nge of chlorine 
hiLs been observed between in<Jahtblc sodium chloride and acetyl chloride (Table II). 
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