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The Preparation of Steroidal Amides I. Triphenylphosphite
Me thod

*
J.E. Herz and Rosa Elena Mantecén

Centro de Investigacién y de Estudios Avanzados del Instituto
Politécnico Nacional, Apartado Postal 1u4-7u40
México, D.F. (MEXICO)

Steroidal amides have been prepared mainly by reaction
of the steroidal acid chlorides with excess primary or secon-
dary amines or with an equivalent amount of amine in the pre-
sence of a tertiary base such as triethylamine or pyridinel).
We have found yields and purity of the products of these re-
actions to be in general unsatisfactory. In addition, this
method involves two steps whereas our procedures avoid the
preparation of the acid chloride. We therefore investigated
the adaption of three methods used in peptide synthesis to
the synthesis of stercidal amides: a) reaction of the steroid
acid and an amine in presence of triphenyl phosphite and imi-
dazole, b) reaction of the imidazolide of the stercidal acid
with an amine c) preparation of the sterocidal amide by reac-
tion of an acid and an amine in presence of EEDQ (N-Ethoxy-
carbonyl-2-ethoxy-1,2-dihydroquinoline). For each amide we
chose among the three methods of preparation the one that

gave the least complex mixture of products, as shown by TLC,
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and from which the desired amide could be obtained in at
least 50% isolated yield, without having to make use of time
consuming separation methods. Reaction a) is described in
this paper, b) and c¢) in the following paper.

IMIDAZOLE

R-COOH + <C8H50)3P + R'NH2 THF

t
RCONHR' + (CSHSO)ZPOH

+ CSHSOH

We have found the method of Mitin and Glinzkayaz) for the
preparation of peptides to be applicable to the preparation of
a variety of amides of lithocholic acid 3-formate3) (I,

Table 1).

CARBOXYLIC ACID:

QSHSO)ZP-O-CBH

S 0
"
+ IMIDAZOLE, (CgHc0),P-0-C-R + HOC.H(
R-C-OH (1) (2)
0
STRONGLY BASIC AMINE:
R R
(1) + HNS &~ —— R-C-N + (C.H.0).P-OH
\R" 6 Rn 65 2

(3)
Very weakly basic amines, such as 2-aminopyrimidine, and 1li-
thocholic acid 3-formate do not yield the amide but a nitro-
gen free compound, identified as the phenyl ester of litho-
cholic acid 3-formate by combustion analysis, NMR and mass

spectrometry.
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WEAKLY BASIC AMINE:
o

(1) + (2) —— R-E-oceﬁs + ()

EXPERIMENTAL

All melting points are uncorrected. Rotations are deter-
mined in chloroform solution with a Perkin-Elmer Model 141
Polarimeter.

Amides: Lithocholic acid 3-formate3) (2.5 m moles, 1 g), the
amine (2.5 m moles), imidazole (3.8 m moles, 260 mg) and tri-
phenylphosphite (3.8 m moles, 1.18 g) were dissolved in about
15 ml anhydrous tetrahydrofuran (distilled over LiAlHu) in a
rubber stoppered hypo-vial, which was immersed in a constant
temperature bath set at 40°C. After 12 hours, samples were
withdrawn with a syringe and analyzed by TLC. When all the
acid had reacted (18 to 24 hours) the mixture was poured into
ice-water and extracted with ether. The ether was washed
with 5% N32003 solution, water, dried with anh. Nazsou and
evaporated, and the resulting solid crystallized from a suit-
able solvent (See Table 2).

When the amine hydrochloride was used instead of the
free amine an equivalent amount (2.5 m moles, 340 mg) of
triethylamine was added to the reaction mixture after the
addition of the triphenylphosphite.

Amines used were:
Compound (II) dimethylamine, (III) 2-norbornaneamine, (IV)
endo 2-aminomethyl bicyclo (2°2°1)heptane hydrochloride, (V)

2-aminobenzothiazole, (VI) 2-amino-4,5-dimethylthiazole
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hydrobromide, (VII) aniline hydrochloride.
Phenylester: When Z-aminopyrimidine was employed as the
amine a compound mp. 102-3° (crystallized from methancl),
{ajp + 18° was obtained.
Analysis: Cale. for C, H 0, C: 77.46 H: 9.28

found : 77.83 H: 9.32 N: 0.0
The NMR-spectrum showed multiple peaks between 7.0 and 7.7

ppm (§) integrating for five aromatic protons. The mass

spectrum showed M* = 480, 387 = (M - c H 03", 93 = (css;o)+,

Ei
77,
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