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ABSTRACT. The rate of chlorine-exchange reaction of antimony trichloride with benzyl, « -phenyl
ethyl and diphenyl methyl chlorides in nitrobenzene have been determined. The results indicate that the
chlorine-exchange reaction follows second-order kinetics with respect to antimony trichloride and first-
order kinetics with respect to organic chlorides.

Rate=k, [SbCl,)* (Org—Cl)
The rate constants of chlorine-exchange of antimony trichloride with organic chloride inerease in the
following order of the organic chlorides.
Benzyl chloride < & -phenyl ethyl chloride < diphenyl methyl chloride
The mechanism of the chlorine~exchange reactions has been proposed.
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Table 1. Summary of data obtained for the bromine-exchange reaction between antimony tribromide and organic bro-
mide in nitrobenzene. (%3 values, at 28 °C)

. . Kinetic order kyx 104 E, log A H* S*
Organ b d 3 @
¢ bromde observed 12mol-2s2  Kcal-mol-! Kcal-mol-! e.u. ref.
p-nitrobenzyl - 0.048 - - — - Y
p=chlorobenzyl - 0.19 - - - - Y
benzyl 3,2 0.21* 1622.0 6.7¢14 15£2.0 -30£6.5 8
n-xylyl 3,2 0.39* 20+1.6 10+1.1 19+1.6 -14:5.0 9
a=xylyl 3,2 1.7** 20424 11+ 1.7 1Y+2.4 -12+8.0 9
pexylyl 3.2, 1 iY 1610.6 86405 15+¢0.6 -21+2.0 10
a-phenyl-i-butyl 3,2 240 15£0.5 93104 15£0.5 -18+1.8 13
a -phenyl-n-propyl 3,2 350 17214 11:1.¢ 16+1.4 -1314.3 12
a-phenyl-s-butyl 3,2 750 14+0.6 88105 1305 -20+1.5 13
a-phenyl ethyl 3,2 1200 19+ 0.6 13+04 19406 -1.3£19 i1
* 29°C, **27°C.
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Fig. 1. The measuring cell for g-activities of the C1-36
samples.
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Table 2. Radicactivity and concentration of benzyl chio-
ride labelled with Cl-36

conc. of benzyl chloride radioactivity

mol/? <pm
0.0207 164
0.0413 340
0.0620 500
0.0826 620
0.124 882
0.186 1310
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Fig. 2. Linear relationship between radioactivity anc
concentration of CH36 labelted organic chloride.
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Tabie 3. Exchange rates of the chlorine exchange reac-
tion between antimony trichloride and a-phenyl ethy!
chloride in nitrobenzene at given concentration of anti-
mony trichloride

temp.  [SbCly)  [CgHsCH(ICHRCI  rate x 106
°C mol/? mol/! mol/ls
27.5 0.126 0.0957 1.37
275 0.126 0.103 1.58
275 0.126 0.115 1.87
27.5 0.126 0.144 2.03
275 0.126 0.153 2.33
275 0.126 0.185 2.97
-s.sl
5 -s.9}
o
&
o
-5.9F
~1.1 -0.9 -0.7
logl C.H.CH(CH,)C1

Fig. 3. The effect of organic chloride concentration on
the rate of chlorine exchange between antimony trichlo-
ride and a -phenyl ethyl chloride in nitrobenzene at
27.5°C.
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Tuble 4. Exchange rates of the chlorine exchange reac-
tion between antimony trichloride and ¢-~phenyl ethyl
chloride in nitrobenzene

temp.  [SbCly)  [CeHsCH(CHaCl]  rate x 106
°C mol/? mol/{ motfls
275 0.120 0.0813 1.00
275 0.180 0.0813 249
275 0.110 0.113 1.30
275 0.146 0.113 2.24
275 0.183 0.113 345
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Fig 4. The effect of antimony trichloride concentration
on the rate of chlorine exchange between antimony tri-
chloride and a-phenyl ethyl chloride in nitrobenzene at
27.5%C.
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Table 5. Third order rate constants of the chloride
exchange reaction between antimony trichloride and a-

pheny! ethyl chloride in nitrobenzene at 27.5°C

[SbCla] {CsHSCH(CHC] &y x 104
mol/{ mol/{ £tmol-s
3.126 0.0957 9.0
0.126 0.103 9.7
0.126 0.115 10.2
0.126 0.144 8.9
0.126 0.153 9.6
0.126 0.185 10.1
0.120 0.0813 8.6
0.180 0.0813 9.5
0.110 0.113 9.5
0.146 0.113 9.3
0.183 0.113 9.1

av. 9.4

Table 6. Exchange rate and third order rate constants
of the chlorine exchange reaction between antimony tri-
chloride and diphenyl methyl chloride in nitrobenzene

temp. {SbCl;] [(CgHy,CHCI] ratex105 &,

°C  mol/l mol/{ mol/ls  R/mol2s
315 0.0114 0.0130 1.35 8.0
315 0.0114 0.0155 1.61 8.0
315 0.0114 0.0185 1.94 8.1
315 0.0114 0.0222 2.09 7.2
av. 7.8
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Fig. 5. The effect of diphenyl methyl chloride concen-
tration on the rate of chlorine exchange reaction be-
tween antimony trichloride and diphenyl methy! chlo-
ride in nitrobenzene at 31.5°C.
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Table 7. Exchange rates and third order rate constants
of the chlorine exchange reaction between antimony tri-
chloride and diphenyl methyl chloride in nitrobenzene

temp. [SbCly) [CeHgCHCI] ratex105  k,

°C mol mol/{ mol/ls  PBfmol?s

11.5 0.0117 0.0297 1.13 28

11.5 0.0146 0.0297 2.02 3.2

11.5 0.0161 0.0297 2.39 3.1

11.5 0.0219 0.0297 3.44 2.4

11.5 0.0292 0.0297 7.30 3.0

av, 2.9

275 0.0141 0.0254 2.36 4.7

275 00176 (4.0254 3.30 4.2

av. 45
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Fig 6. The effect of antimony trichloride concentration
on the chlorine exchange between antimony trichloride
and diphenyl methyl chloride in nitrobenzene at 11.5°C.
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