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The Preparation of Sterocidal Amides II. Imidazolide Method
and EEDQ Method

*
J.E. Herz and Rosa Elena Mantecédn

Centro de Investigacidn y de Estudios Avanzados del Instituto
Politécnico Nacional, Apartado Postal 14-740, México 14, D.F,

The formation of amides from acids and amines via the

1)

imidazolide of the acid is described by Staab et al”’, and

proceeds according to the following scheme:

N N N
: /{';\ (N\ /N»
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In our hands this method has been of limited use for the
preparation of stercidal amides. In the particular case of
lithocholic acid 3—formate2) (I, Table 1) the imidazolide is

unstable and cannot be isolated in pure form. Two amides
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were prepared by this method from 2-aminopyridine (II}) and
from morpholine (III) (Table 1).

Belleau and Malek first proposed N-ethoxy carbonyl-2-
ethoxy-1,2-dihydroquinoline (EEDQ) as a condensing agent for
the formation of -S—N- linkages in peptides3). The reagent

0

reacts according to the following scheme:

il
R-C—-OH Q
T THF I
+ + | —— R-C-NHR' + 2 C,H,OH
R'NH, X N-""0C,Hs
CO,C,Hs +CO, + o
N/

The five examples (IV-VIII) listed in (Tables 1 and 2)
are cases where the EEDQ method was found to give the best

4)

results of the three methods for the preparation of amides
of lithocholic acid 3-formate.
Reaction of lithocholic acid 3-formate with 2-aminopyri-
midine in the presence of EEDQ gave the anhydride of the acid.
The infrared spectrum of this compound shows two peaks

1

at 1755 cm™ " and 1825 cm-1 generally associated with carbo-

¥ylic acid anhydrides.

EXPERIMENTAL

Imidazolide method:

Lithocholic acid 3-formate (1g, 2.5 m moles) was dissol-
ved in 15 ml dry tetrahydrofuran, previously distilled from
LiAlHu, and added to N, N'-carbonyl diimidazole {500 mg,

3 m moles) in a hypo-vial. When gas evolution ceased, 2.5

mmoles of the amine in 5 ml THF were added. The mixture was

130



THE PREPARATION OF STEROIDAL AMIDES II.

TABLE 1
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allowed to react at 40°C. When TLC-analysis indicated the ab-
sence of starting material (about 18 hours), the solvent was
removed under vacuum, the residue dissolved in ether or me-
thylene chloride and washed with water, dried with anh.
Nazsou and evaporated.
Amines used were: Compound (II) 2-aminopyridine, (III) mor-
pholine.
EEDQ Method:

To 2.5 m moles (1 g) of lithocholic acid 3-formate,
2.5 m moles of the amine, and 3 m moles of EEDO (650 mg) in a
hypo-vial was added 20 ml dry THF. After 18 hours at 40°C,
a TLC was run, and when the starting material had disappeared
(18 to 24 hours), the mixture was evaporated to dryness, the
residue dissolved in ether, washed with water, dried with
anh. Nazsou and evaporated.
Amines used were: Compound (IV) benzotriazol, (V) 1-adamantane
amine, (VI) 2-naphtylamine, (VII) tetrahydropyrrol, (VIII)
o-phenylenediamine.

Anhydride of lithocholic acid 3-formate:

Lithocholic acid 3-formate (1g, 2.5 m moles), 2-amino-
pyrimidine (240 mg, 2.5 m moles) and EEDQ (650 mg, 3 m moles)
were dissclved in 10 ml dry THF and reacted as above. The
product was crystallized from methanol-ether; mp. 121-3°,
(a)p -2° (CHP).

Analysis: CSOH7807 Calec: C: 75,913 H: 9.94
Found: C: 75.79; H: 9.91

The same product could be obtained by reacting 1 equiva-

lent of acid with 0.5 equivalent of EEDQ in the absence of
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amine, in the same way as described in the previous experiment.

1)

2)
3)

w)
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