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CONVENIENT CONVERSION OF ACID TO WEINREB’S
AMIDE

T. Raghuram®, S. Vijaysaradhi®, Indrapal Singh™ , Jaimala Singh®

(a) Department of Chemistry, Indian Institute of Technology,
Chennai -600 036, INDIA
(b) Division of Organic Chemistry, Central Leather Research lustitute, Adyar,
Chennai -600 020, INDIA.
Fax: 91-44-2350509, Email: indrapalsingh@hotmail.com

Abstract: Various carboxylic acids are converted to their corresponding
N-methoxy- N-methyl amides through the mixed anhydride formed by their reaction
with pivaloyl chloride.

Since the original discovery of Weinreb', that N-Methoxy-N-methyl amides
1 (now popularly called Weinreb amides) cleanly reacted with Grignard reagents
and organolithium to produce ketones, these amides have gained wide importance
as very effective acylating agents for various organometallic reagentsz,

Acid derivatives such as acid halides® and esters' have been conveniently
converted to 1 with ease, but direct conversion of an acid to amide becomes very

attractive and important in molecules containing sensitive functionalities.

* To whom correspondence should be addressed.
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Scheme 1

Towards this end several acid activating agents have been successful, these
include DCC®, DEPC®, HOBT/DCC’, BOP.PFs*, CDP, alkyl chloroformates',
CBry/TPP'"" | 2-halo-1-alkylpyridinium salts'> and py. BOP".

The advantage of the mixed anhydride method wherein the carbonyl groups
differ substantially due to steric factor has not been put to use for the formation of
1. In this letter , we report a convenient and good yielding procedure for the
synthesis of 1 from both chiral and achiral carboxylic acids using extremely cheap
and readily available pivaloyl chloride as activating agent (scheme 1) . It is clear
that at -5°C to O°C, the attack of amine on the pivaloyl carbonyl carbon in the
mixed anhydride 2 is precluded due to steric factors and hence good yields of the

desired Weinreb amide are obtained. The results are shown in table 1.

EXPERIMENTAL: To a stirred solution of the acid (2 mmol) in dry CH;Cl, (5
ml) at -5to 0°C was added EtsN(2.2 mmol) and stirred for 15 min. before pivaloyl
chloride(2 mmol) was added. After 1 hr MeO(CH;)NH;Cl ( 2 mmol ) was added
in one lot , followed by dropwise addition of Et;N( 4 mmol). Continued stirring for
1.5 hr (or until disapearance of anhydride, on TLC) at 0 to 5°C and subjected to

dilute aq. HC!l work up.
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Table 1
Product
Entry Acid ( Weinreb Yield(%o)#
amide)

la 73

oY

OH
2 OAJ\ 1b 72

(9]
3 (j)k"” lc 79
N
$O,NHCH,COOH
4 /O/ 1d 76
H;C

OH
5 1le 82
CHs
A OH
00y
H3CO

1f 72

poc
N COOH

7 Lj 1g 74

# Isolated yield after chromatography.
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For the acid in the entry 7, the optical rotation of the corresponding amide was in
agreement with that reported in the literature'*. The optical purity of the amide
corresponding to the acid under entry 6, was determined by the pmr data using
chiral shitt reagent, Eu(hfc)s;. The spectral data for the compounds 12", 1b', 1h",
are in agreement with the literature reports.
N-methoxy-N-methyl-pyridine-3-carboxamide (1¢). oil, 'H NMR(60MHz):

8= 3.37(s, 3H), 3.56(s, 3H), 7.31-8.90(m, 4H). IR(CCls): 1657 cm™. Elemental
analysis for CgHoN,O, caled C 57.82%, H 6.06%, N 16.86% found C 57.79%, H
6.04%, N 16.80%.

N-methoxy-N-methyl-N’-p-toluenesulphonylglycinamide (1d).

Oil, 'H NMR(60MHz): 8= 2.47(s, 3H); 3.18(s, 3H); 3.73(s, 3H); 5.81(s, 2H),7.83-
8.2(m.4H). IR(CCl,): 1676 cm™. Elemental analysis for C;;HsN,O4S

calcd C 48.52%, H 5.92%, N 10.29%, S 11.78% found C 48.49%, H 5.89%, N
10.20%, S 11.70%

N-methoxy-N-methyl-3-benzoylpropanamide (1e). oil, 'H NMR(400MHz):

8= 2.85(t J=8Hz, 2H); 3.18(s, 3H); 3 3(1, J=8Hz, 2H); 3.78(s, 3H); 7.4-8.0(m, SH)
IR(CCl,): 1676 cm™. Elemental analysis for C1,H,sNOj5 caled C 65.14%, H 6.83%,
N 6.33%, found C 65.10%, H 6.80%, N 6.32%,
(S)-N-methoxy-N-methyl-o-(6-methoxy-2-naphthyl) propanamide (1f). oil, '‘H
NMR(400MHz): &= 1.50(d, J-7.3Hz, 3H); 3.17(s, 3H); 3.39(s, 3H); 3.90(s, 3H);
4.28(bs,1H); 7.10-7.70(m, 6H) IR(CCly) 1667cm™.

Elemental analysis for CisHoNO3 caled C 70.31%, H 7.01%, N 5.12%, found C

70.26%, H 7.00%, N 5.08%.
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