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A CONVENIENT SYNTHESIS OF
METHYL 4-AMINO-5-CHLORO-2-METHOXYBENZOATE

Submitted by Richard L. Ehrenkaufer’, James G. Scripko' and Patricia L. Hoffman
(08/05/91)

University of Pennsylvania PET Center/Cyclotron Facility

429 Johnson Pavilion, 6th & Hamilton Walk

Philadelphia, PA 19104

A common feature of many neuroleptic drugs available on the market today is the 4-amino-
5-chloro-2-methoxybenzoic acid moiety.! > During a program of synthesizing a number of these
drugs and their radiolabelled analogues for evaluation as potential Positron Emission Tomography
imaging agents, we needed to develop a convenient synthesis of the parent acid. Published syntheses
involved protection-deprotection of the nitrogen,’ to prevent overoxidation by molecular chlorine or
the use of iodobenzene dichloride, a reagent no longer readily available from commercial sources
and which must be synthesized. Both methods have another drawback, namely the required handling
of chlorine gas. We report here a synthesis of this acid using N-chlorosuccinimide (NCS) as the
selective chlorinating agent.

Our synthesis starts with the inexpensive 4-aminosalicylic acid which was methylated with
Me,SO,/KOH according to the method of Murakami to give methyl 4-amino-2-methoxybenzoate (1).
This material can be either purified via recrystallization from ethyl acetate/hexanes or used directly in
the next step without purification. Chlorination of 1 with a slight molar excess of NCS in refluxing
acetonitrile gave methyl 4-amino-5-chloro-2-methoxybenzoate (2b) contaminated with 15% of the
regioisomer methyl 4-amino-3-chloro-2-methoxybenzoate (2a).¢ Again, this material can be purified
by recrystallization from methanol or hydrolyzed directly. Saponification under standard conditions
followed by a single recrystallization from methanol gave acid 3 of greater than 99% purity.’
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(a) N-chlorosuccinimide, MeCN, 94%; (b) KOH, H,0; HCI, 86%.
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This synthesis takes advantage of the ability of NCS in acetonitrile to chlorinate aniline
derivatives under extremely mild conditions.® Among the advantages of NCS vs. CL, gas for labora-
tory scale reaction are ease of handling, stability, ready availability and modest cost. Combining
these features with the reaction’s tolerance of varying conditions as well as the simple workup
involved make this sequence a useful method for synthesizing the title acid in 10-100 g quantities.

EXPERIMENTAL SECTION

All reagents and starting materials were obtained from Aldrich Chemical and were used as received.
NMR spectra were taken on a Varian EM360 Spectrometer with CDCl, as solvent and tetramethylsi-
lane as the intemnal standard. HPLC analyses were done on a Varian 5500 using a normal-phase silica
column and eluting with a mixture of 70% MeCN and 30% 0.004M (NH,),HPO,.

Methyl 4-Amino-5-chloro-2-methoxybenzoate (2b).- Methyl 4-amino-2-methoxybenzoate* (29.51
g, 0.163 mol) was dissolved in 250 ml of MeCN in a round bottomed flask equipped with a reflux
condenser and a magnetic stirring bar. N-chlorosuccinimide (22.83 g, 0.171 mol) was added in one
portion and the mixture refluxed for 1 hr. After cooling, the solvent was removed on a rotary evapo-
rator and the solid residue was then suspended in 10% NaHSO,(aq) and stirred for 1.5 hr.The precip-
itated crystals were collected and washed repeatedly with water (5 x 100 mL). After air drying
overnight, a mixture of 2a and 2b as light brown crystals (33.06 g, 94%). Analysis of the crude
mixture by HPLC showed only two materials present in an 85:15 ratio. NMR analysis of the crude
product also showed the two isomeric chlorination products in a 6:1 ratio, identifiable by the signals
from the aromatic protons. These two compounds could be separated by column chromatography
(silica gel, 1:1 EtOAc/hexanes), or 2b could be isolated in pure form by recrystallization from MeOH
(4 ml per gram of crude material, 87% yield of 2b). The latter method gave methyl 4-amino-5-
chloro-2-methoxybenzoate as off-white crystals (26.11 g, 0.121 mol, 74%), mp. 134-136°, lit."! mp.
135-137°. NMR of 2b: & 3.55 (s, 3), 3.60 (s, 3), 4.65 (br s, 2),5.75(d, 1, =10Hz), 7.15(d, 1,J =
10 Hz); NMR of 2a: 8 3.50 (s, 3), 3.55 (s, 3), 4.70 (br's, 2), 6.05 (s, 1), 7.30 (s, 1).
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Aminothioamides are useful starting materials in the synthesis of pharmaceutical agents such
as, N-alkyl-N'-([2-(aminoalky!)-4-thiazolylmethyllthioalkyl)guanidines, thioureas, and ethanedi-
amine anti-ulcer agents.! Thiation of amides with various phosphorus reagents has been reviewed.?
However, aminothioamides generally are prepared by reaction of hydrogen suilfide with an
aminoamide in the presence of an amine such as ammonia, pyridine, or tricthylamine, Vasil’eva’s
work illustrates this process with the preparation of dimethylaminothioacetamide in 56% non-
isolated yield.? Unfortunately, the amine often interferes with the isolation of the desired product. If
the amine base is removed by distillation, lower yields of the aminothioacetamide product result
because of co-distillation of amine and product. If the amine is not distilled and the aminothioac-
etamide is isolated as its acid salt, the final product is highly impure due to co-precipitation of the
acid salt of the amine.The problems encountered with homogeneous amines can be overcome by
employing alkali metal sulfide salts such as sodium sulfide or sodium hydrosulfide. These salts may
be used in anhydrous or hydrated form but the anhydrous or monohydrate forms are preferred. The
alkali metal sulfide or hydrosulfide are used in catalytic amounts, 0.5 to 8.0% on a molar basis.

We now report an efficient process for the synthesis of dimethylaminothioacetamide
hydrochloride from the corresponding dimethylaminoacetonitrile, hydrogen sulfide, and sodium
sulfide. This method obviates the need for amines and solvent exchanges employed previously and
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