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Reaction of Organic Halogen Compounds with Metals(Part I}

Metal Distribution in the Reaction Products and System of a Reaction
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Abstract

Metal distribution in the reaction products and system of reactions between organo chlore acid or ester and
zinc, silicon, magnesium, and tin under acetonitrile, dioxare, and toluene solvent were determined by means
of radioactive tracer prepared by means of a (n.7) reacticn. It was found that the solubility of the organo
halogen metal complex was markedly increased in a hydrophilic soJvent and was decreased in a nonpolar solvent
which resulted in an increased metal distribution in the recovered metal or water washing of the recovered
matal mixture., This was also true in the case of the reaction conducted in the presence of a carbonyl compe-
und. The relative increase of the solubility of the metal complex in a hydrophilic solvent was in order of
zine, silicon, tin and magnesium, and in a nonpolar solvent, it was in order of silicon, tin, wagnesium, and
zine. There was no formation of organo metaltics throughout the reaction sequence. The result was discussed

and the observed solvent influence on the present reaction path was criticized,
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Table 1 Distribution of metals in the reaction system of monochloroacetic acid with metal. ™

Metal. Solvent Filtrate Recovered reaictlon mixtare Distillate %?:Eélézg
Unreacted metal*® |  Water washing

Zn Acetonitrile 40. 50% 58.70% 0.67% 0. 06% 40.47%
Digxane 57.13 41.98 0. 88 0.16 56.97
Tetrahydrofuran | 15.26 83.54 1.00 0.01 15.26
Toluene 0.03 62.69 37.27 0.06 .02
Nitrobenzene 1.68 42.05 56. 25 0.16 1.53
Sn Dioxane 16. 86 82.25 0.85 0.13 16.77
Toluene 1.35 72.34 26. 31 0.08 1.27
Si Dioxane 20.81 62.74 10.44 0.70 20. 10
Toluene 10.72 77. 14 12.13 0.69 10,04
Mg Dioxane 11.45 74.52 14.03 0.31 11. 14
Toluene 0.59 43.82 535.59 0.25 0.35

A 0.1 mole scale reaction run in 50 ml. of solvent was conducted. (The amount of zinc was 1.5 time® of the
equivalent quantity of organic halogen compounds.)

** The percent recovery of the metal was little low as compared to the value reported in the previous report. b2
This was due to the change of the reaction condition. In this run the relative ratio was mainly considered.

Table 2 Distribution of metals in the reaction systemm of monochloroacetic acid in the presence of

benzaldehyde, *
. | Recovered reaction mixture Distillin
Metal Solvent Filtrate Distillate id g Remark
| Unreacted metal | Water washing resicae
I ! com - g
Sn | Dioxane | 18.95% 77.66% | 8.38% 0.59% | 18.35%
Toluene i 0.65 74.51 24.83 0.09 0.56

A 0.1 mole reaction run in the presence of 1,5 times amount of equivalent zinc in 50ml. of the solvent
system was conducted.

Table 8 Distribution of metals in the reaction system of alkyl halide with metal. **
| Recovered reaction mixture T
Metal ' Solvent Filtrate | Distillate Drl:;;(lllsgg Remark
| ‘ Unreacted metal’ Water washing |
Zn Dioxane 0.16% 95.24% 4.56% 0.11% 0.08% | CHsl
Dioxane 5.84 91.34 2.81 Q.04 5.80 CHa{(CHgz)3l

** A 0.1 mole reaction run was conducted in the presence of 50 ml. of solvent system,

Table 4 Distribution of metals in the reaction system of the ethyl monochloroacetate with metal

in the presence of benzaldehyde.

Recovered reaction mixture . a1
Metal Solvent Filtrate Distillate Diit;ilélungg
Unreacted metal Water washing ]
Zn Dioxane | 63,75% 34.48% 1.77% 0.04% 63.71%
Zn Toluene 1.97 63.11 . 34.92 0.21 1.76
Sn Dioxane 1.42 96.03 | 2.54 0.07 1.35
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