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SYNTHESIS OF HERBICIDES USING POLYMER SUPPORTED
2, 4-DICHLOROPHENOXY ACETIC ACID ANION!

B. P. Bandgar*® and Milind M. Naik ®

a. Organic Chem. Research Lab., School of Chemical Sciences,
Swami Ramanand Teerth Marathwada University, Dnyanteerth, Vishnupuri,
Post Box No. 87, Nanded-431 602, Maharashtra, India, Fax: 0091-2462- 26119
b. Dept. of Chem. P.V.P. College, Pravaranagar (Loni)-413 713 Dist. A'nagar

ABSTRACT : 2, 4-Dichlorophenoxy acetic acid anion supported on anion
exchange resin ( Tulsion A-27 Chloride form ) was treated with appropriate
dihalide in acetonitrile at 25°C or 80 - 85°C to give corresponding diesters
of 2, 4-dichlorophenoxy acetic acid as effective herbicides.

The esters of 2,4-dichlorophenoxy acetic acid (2,4-D) are widely used as
herbicides®. They are generally prepared by the following three methods; (a) by
refluxing the appropriate alcohol with 2, 4-D in the presence of acid catalyst** (b)
by the reaction of the appropriate alcohol with the acid chloride of 2,4-D’and (c) by
the reaction of 2,4-dichlorophenol with the corresponding chloroacetic acid ester in
acetone in the presence of potassium carbonate.® As mono esters of 2,4-D are
effective herbicides, we believe that diester of 2,4-D would be more active

herbicides. Therefore, we are interested in the synthesis of diesters of 2,4-D.

* To whom correspondence should be addressed.
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The treatment of polymer supported 2,4-D anion with the appropriate
dihalide, (CH,) X, in acetonitrile at 25°C or 80-85°C gave product which was
isolated by simple filtration of the resin and removal of the solvent under reduced

pressure (scheme).

+_ CH,CN + _
®OOCCHZO‘©-C1 + CH)X,—— >@® X +
a 25°C or 80-85°C

CI@OCHZCOO(CHZ)HOOCCHZO-@CI

Cl Cl

The products were obtained in a state of high purity. The results are summarised in
table 1. When sodium salt of 2,4-D in ethanol was treated with appropriate dihalide
at 25°C or 80- 85°C, the yields of corresponding diesters were very low as compared
with the yields of present methodology. This indicates that the nucleophilicity of
polymer supported 2,4-D anion is more than that of sodium salt of 2,4-D. After
completion of the reaction, the resin could be regenerated to its initial activity.
Herbicidal activity of all diesters was found to be much more than that of
corresponding mono esters of 2,4-D.

Experimental: Solvents were distilled before use. All chemicals were of analytical
grade. Tulsion A-27 (CI form) was obtained from Thermax Chemicals, Pune.
General Procedure for the preparation of polymer supported 2,4-D anion:
2,4-D (50 mmol) was dissolved in 100 ml aqueous solution of NaOH (50 mmol).
Tulsion A-27 (CB (10 g) was added in above solution of sodium salt of 2,4-D and
the reaction mixture was stirred for 1 h and kept overnight. The resin was filtered
and washed with distilled water till filtrate was free from chloride ions and excess
of 2,4-D sodium salt. Then resin was washed with alcohol and ether. The resin was
then dried under vacuum at S0°C for 2 h. The capacity of the resin was found to be
2 mmol/gm.

General procedure for the synthesis of diesters of 2,4-D: A dihalide (5 mmol) was

dissolved in acetonitrile (20 ml) and 2,4-D anion supported resin (10 g ) was added



3233

2,4-DICHLOROPHENOXY ACETIC ACID ANION

08 9 _o@o "HODOO-HO 19°H DL
@.o HDD200- muu@m Nmfwwﬂuwﬁ_u
)
18 L _o@o ‘HO000" muuﬂowmu DH P9
C©o~:uuoo-£o wa@
o) o)
_u@owmoooo-umu@ R
69 8 G.@ofuuoo-fu Hmfwu@ g
o) o o)
3% 9 D ofuooo-xNmuvo&muvooofoo@6 g CHD)OCHONE
10 o)
29 b _u.@ommouooﬁ:ovooufuo @6 g CHD) e €
1D o)
09 IS _u.@oﬂmuuoo&:uvooufuo .@._o 1g-*CHo)-1g Z
1D o)
LE 9l _u.@.oﬁmouoo-fu- 00D'HO0 @G D-HOD !
%  (y)oum
P[PLY  uonoesy 1o0poid apreyiq Anug

S[IIUOIIE Ul (J-°7 JO SISSYIUAS : | 3[qBL

€102 AInr 8T €T:€2 e [Ariqi aulD-AseAlUN BUOZ LY UBYLON] Ag papeojumoq



Downloaded by [Northern Arizona University-Cline Library] at 23:13 18 July 2013

3234 BANDGAR AND NAIK

in above solution. Then the reaction mixture was stirred at 25°C or refluxed at

80-85°C for the specified period (table). The reaction was monitored by TLC. After

the reaction was complete, the resin was removed by filtration and washed with
diethyl ether (3x10 ml). Removal of the solvent under reduced pressure gave
product in almost pure form. The products were characterised by IR and PMR.

Acknowledgement : We thank Thermax Chemicals, Bhosari, Pune for the
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