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Tb diesoti8etlon oi polyhelogenetod enillm8 with nltro8yl8ulphurlo 

eoid et low t8mp8retUr88 In gleclel eo8tio.ecld 18 known to prco8ed vary 

810W1J1, While the OOnV8r81On Or th8 dlasonium 8elt8 t0 th8 OOrr88pOnding 

phenols i8 U8U8lly VOW POOP, due mainly to the rormatlon oi IWS8lnOU8 

materials, Ponaed In th8 prerenoe or an exoe88 nitroue eoid2. Houew8r, 

we hem, found that 2,3,5,6-tetreohloroenlliw oen be dletoti88d quite 

readily by Kno8v8neg8118 procedun, 3 and 2,3,5,6-tetreohlorobenzew- 

diazonium hydrogen aulphate (I) 18 irsoleted in pure state. The diazonium 

salt (I) displayed aomewhet different behaviors irom the ueuel on8 , 88- 

peoially a marked different mode we8 obaervsd in the decomposition of ths 

diazonium ealt in e mixture of acetic acid and diluted sulphuric acid. 

For example, when a eolution containing the cry8telllne dlazonium 

.salt (I) (513) in e mixture of oonod. sulphuric acid (7 ml), water (14 ml) 

and acetic acid (20 ml), we8 added dropwise into 7O$ sulphurio acid at 

150 - 160Oc, under uhioh the resulting reeotlon procuot8 were lmmsdietely 

eteam_di8tilled, w8 hev8 obtained from th8 eolid eoidio oollponsnt in thx 

dietillate a smell amount Of unknoun oolourle88 OFg8tal8 (II), m.p. 212 - 

213'C, but no deteoteble amount of the expsoted 2,3,5,6-tetreohlorophenol 

(RI). Meanwhile, 2,3,5,6-tetreohloroben8ene (IV) war alao found in ths 

non-eoidic portion Or the solid di8tillet8, wherea muoh of tba reainoua 

reeidue remained in tlm ile8k. 
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The compound (II), C8R~C1~02, has a remarkable biological activity * 

and the U.V. spectrum in ethanol shows the absorption maxima (hmax) 295 

rnfG(&~5), 285 m,%(&.=blg) and 279 m,4(&=292), while the I.R. spectrum 

(Fig. 1) contains the characteristic bands at (a) 3000 - 2500 cm-l (OH), 

(b) 1710, 1.420, 1240, and 9.20 Cm-’ (-COOH) and (c) 1600 and 870 cm-' 

(benzene ring). The band at 1410 cm" seems to indicate the presence of 

-CH2COOH group in tb molecule 4 . Thus the compound (It) is considered 

to be 2,3,5,6-tetrachlorophenylacetic acid. 
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Fig. I Infrared spectrutn%f 2,3,5,6-tetrachlorophenylacetic acid. 

In a separate experiment, the authentic 2,3,5,6_tetracblorophenylacetic 

acid was synthesized by hydrolyzing 2,3,5,6_tetrachlorobenzylcyanide pre- 

pared from 2,3,5,6-tetrachlorotoluenefi, and found to have the same m.p. 

(212 - 213'C) and I.R. spectrum as those of (ZI). 

Recently Wei16 has claimed to have synthesized 2,3,5,6-tetrachloro- 

phenlylacetic acid by a similar procedure as our's, but reported its nelt- 

ing point as 169 - 170'~. Since Well isolated none of the intermediates 

Q On close investigation of plant response of this substance, this showed 
very noticeable seed-killing activity to inhibit almost completely the 
growth of plant root at 1 p.p.m. 

~-0 Infrared spectrum was measured by the KBr-disk. 
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in the whole process of the total synthesis of 2,3,5,6_tetrachlorophsnyl- 

acetic acid, and apparently dealt with crude impure materials. 

It Is interesting that the phenylaoetic acid (II) was obtained instead 

or the phenol (III1 In the reaction, since the rormatl~n.of phenylacetlc 
l 

acids by the decomposition of such diazonlum compounds in acetic acid haa 

never been reported. 

When the above decomposition was carried out at 150 - 160'~ in the 

presence or ferric chloride.' as a radical scavenger, no 2,3,5,6-tetrachloro- 

phenylacetic acid was found among the reaction products. In this case, a 

small amount of the phenol (III) was the only material isolated from the 

acidic component of the solid distillate. 

On the other hand, when the diazonium salt (I) was decomposed at 70°C 

in a mixture of acetic acid and diluted sulphuric acid, neither the phenyl- 

acetic acid (It) nor the phenol (III) were obtained. Instead, yellow ex- 

plosive needles, m.p. 117 - 118'~ (decomp.), I.R. 2150 cm", were unexpect- 

edly obtained in a good yield. This was identified as 3,4,btrichloro- 

benzene -2-dlazo-l-oxide (V). The treatment of the dlazo-oxide (V) in a 

mixture or acetic zfd and 70% sulphuric acid at 160'~ gave a dark red tar, 

and no detectable amount of the phenylacetic acid (II) was isolated. 

The formation of the phenylacetic acid (n) at high temperatures is con- 

sidered to proceed through a radical mechanism (eq. l-4), while the reaction 

at low temperatures undoubtedly involves the nucleoohillc substitution of 

the ortho chlorine atom to the diazonium group to give the diazo-oxide deri- 

vative (V) (eq. 5). 

The equilibrium between the diazonium salt (Ia) and the diazo-compound 

(Ib) is known to be shifted to the right hand side due to the electron- 

withdrawing effect of the polychloro subatltuents on the benzene ring.. The 

initial homolyais of the diazo-compound (Ib) seems to favor the formation 

of the phenylacetic acid (II). Apparently the two reactions undergo through 

two entirely different paths, namely; 
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(Ib) 

Cl Cl 
Cl Cl + l CH2COOH - (3) 

t4) 

(5) 

P&haps the homolyslr is a leas energy-consuming process than tlm 

hetero1ys1r for thirr 00mp0ma , since the 2,3,5,6-tetrachlorophenyl cation 

pmrumed to be formed in the heterolyaia, would be very highly energetic 

and unstable due to the strong electron-withdrawing polgchloro subatituente 

on the benzene ring. 

The author wlahm to erpreee hlrr alnoere appreciation to Dr.Ryozo Goto, 

Profeazor of' Kyoto Unlveraity and Mr.K.Fujikawa , atatr or Central R&search 
Laboratory, Ishlhararangpo Co., Ltd. to whom he owea much useful advloes 

throughout thir investigation. 
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