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the Presence of Aromatic Carboxylic Acids
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Abstract: 2,2-Dimethoxypropane, methanol and a catalytic amount of HCI selectively
esterify aliphatic carboxylic acids, in the presence of aromatic carboxylic acids, at room
temperature and in high yields. © 1998 Elsevier Science Ltd. All rights reserved.

Selective esterification of aliphatic carboxyl groups in the presence of aromatic carboxyl groups is a

synthetically useful reaction. Although many effective and reliable methods for the preparation of methyl esters have

been renorted in the literature there is still a sreat need for a simnle. mild and selective nrocess 2 NiCL 6H.Q at
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reflux temperature has been recently introduced as a catalyst for the selective esterification of aliphatic carboxylic
acids.” However, sterically hindered acids did not react under those conditions. Other published methods require
moisture sensitive reagents or are incompatible with additional functionality in the molecule.**
In the present communication we describe a mild, practical and efficient method for the preparation of
aliphatic methyl esters from the corresponding carboxylic acids even in the presence of aromatic carboxylic acids.
2,2-Dimethoxypropane in the presence of a catalytic amount of HCI has been used for the formation of
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described to facilitate the formation of esters.”” * We wish to report that a mixture of 2,2-dimethoxypropane/
methanol in the presence of a catalytic amount of anh. HCl, generated in situ from TMSCI or acid chlorides,
selectively esterified aliphatic over aromatic carboxylic acids (Table 1).” All by-products are volatile and can be

removed in vacuum eaving the pure monoester in aimost quantitative yieid. The amount of diester observed was

generally less than 2.2% (Table 1, entry 1-6), only in one case 4.2% was obtained (Table 1, entry 7).
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* Determined by 300 MHz 'H NMR analysis

A variety of aliphatic carboxylic acids are quantitatively converted to their methyl esters at room
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(Table 2, entries 3-9, 11-16). Di- and tri-carboxylic acids are converted to the di- and tri-carboxylic acid methyl
esters respectively (Table 2, entries 10-12).
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Table 2. Esterification of Aliphatic Carboxylic Acids with 2,2-Dimethoxypropane/Methanol/cat.
TMSCl at r.t. (24 h)."

Entr CARBOXYLIC ACID METHYL EST, Yieid
y

:

3 BN B N3 quant.
4 =\/\COGH z—\/\cms quant.
HaC LOOH H,C COOCH,
5 3 3 3 quant?
W ToH H ToH
COOH COOCH.
é OZN/\/ 0NN 3 quant.
7 NC( _COOH NC(_,CO0CH, quant.
COOH COOCH,
8 /\rr /\n/ quant.
0 0
< COOH « _COOCH.
0 o
5
COOH COOCH.
10 HOOC” ™S Hacooc/\/\/\/ 3 quant.
[t} nu u Ny
H, On iy e
HOOC._ % HACOOC. . d
1 S CoOH 3 }(<coocrl3 20%
HY “OH H* "OH
COOH COOCH,
12 Ho-_goou “Ha0 Ho—gc.om:ﬂ.. quant.
2 = h
\—cooH \-—coocus
—— COOH — COOCKS
HO. HO, . -~ ~
~ N "N COOH “-'[_\o: N N COOCH,
14 ~ o~ 7\ o A >g8% ©
14 \-_/V’\,/ o O N V/ TN O z
: SH 5 on
HO cl HO cl
H4C COOH HaC COOCH,
15 > e quant.
W TNHGY Cf W NHy Ci
HO HO
16 O H, ,COOH @\kycoocus quant.f
= N NH, NHyt o

a) Yield refers to isolated materials that were homogeneous by TLC and NMR.
b) Lactic acid was used as an 85% aqueous solution.

¢) 29% of dimethyl ketal ester was observed.
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e) After chromatographic purification.
f) Free amino acids require 1.05 equiv. of TMSCL
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Free carboxylic acids in the presence of 2,2-dimethoxypropane and methanol were not transformed into the
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toluenesulfonic acid or Amberlite® (IR-120, RSO,H) did not induce esterification under these conditions.’

Aromatic and heteroaromatic carboxylic acids were mainly recovered unchanged (Table 3), even under the
exposure to higher cont of HCI1 (20% TMSCI). exnlaining the selectivity observed in Tabhle 1
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Table 3. Reaction of Aromatic Carboxylic Acids with 2,2-Dimethoxypropane/Methanol/TMSCI (20%) at r.t.1°

Yield (%)
Entry ACID Time (h)
ACID ESTER
——
_____ 1 ____“;_ Benzoic A_c_n‘_l___ e . 28 ___i__”" 99.9 Ilr 3
| ___2___|2Bromobensoioscid +22 _____ + ________ 93 4 o1 |
]

3 ! 2-lodobenzoic acid ! 23 ! 98.1 1.9
--------- e ot S U

4 1 2-lodobenzoic acid ! 96 ! 96.9 3.1
————————— T - —————— —— ———— v — ———.—.——T————. T ————— —— . . . R ot e e s e e e o e ]

5 ! 2-Chlorobenzoic acid i 22 i 99.6 04
e e s NSV 4.4+ S o S
_____ 6 | 3Methoxybenzoicacid L 5 LY T S - A

7 1 3-Methoxyb d i 72 | 94.2 | 5.8
_________ | ____°__’9§¥_§[37:°.‘E_"‘_°1______..____________.!____________4I___,.,..,______________?_________-________-_,
_____ 8 p3Fluorobenzoicneld 99406
| ___9___| 4Fluorobenzoic acid o oo 96.6 _L_ 3.4

10 | 2-Furoic Acid 24 3 98.9 | 1.1
““““““““““““““““““““““““““““““““ . - A

11 I 2-Furoic Acid 1 720 1 97.0 ! 3.0
""""""" T 1 R e P

12 ) 3-Furoic Acid ! 48 | 9R.6 ! 14

In conclusion, an extremely simple and selective method for the preparation of aliphatic methyl esters in the
presence of aromatic carboxylic acids has been developed. High yields combined with simple work-up makes it an

attractive alternative to already existing methods.
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