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. 3 allanine or a derivative thereof (e.g. an ester or silyl ester
derivative). The nost preferred scavenger is benzyl (3-alaninate or a salt
thereof. A thiol conprising a free or a latent anion may also be used as a
scavenger instead of an amine conprising a free or a |atent anion accordi ng
to the process of this invention. The Scavenger is preferably used in a
two- to sixfold nolar excess with respect to the residual active conponent
that needs to be scavenged The use of a scavenger according to the present
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The term carboxylic conponent refer s to a nolecule conprising a free
carboxylic function. In particular, the carboxylic conponent may be any
carboxylic acid, am no acid or oligopeptide which bears a free carboxylic
functi on and whose other functional groups are protected in such a manner
that they do not interfere with the desired coupling reaction. In a
preferred 5 enbodi nent, the am no group of the applied am no acid or

ol i gopeptide is tenporarily protected by a benzyl oxycarbonyl (Z) function;
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The term amino component refers to a molecule comprising a free amino function, In particular,
the amino component may be any amine, amino acid or oligopeptide which bears a free aming
function and whose other functional groups are protected in such a manner that they do not

interfere with the desired coupling reaction. The C-terminal function of the applied amino acid



. H Asp(O Bu)-Phe-O Bu To a stirred suspension of 5.52 g of H Phe-O Bu.HCl in
a mxture of ethyl acetate and di chl oronethane at 20 C, were added 7.76 ¢
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a manner that they do not interfere with the desired coupling reaction. In a preferred



. 8 Conclusion: The purity and identification of the obtained products
denonstrate that the excesses of (activated) carboxylic conponent have been
renoved conpletely and no insertion peptide sequences have been forned
using the process of this invention. CLAIM5 9 1.' A process for the
preparation of conpounds containing one®or nore anm de bonds using an excess
of an activated carboxylic conponent to acylate an am no conponent, wherein
after the acylation an amne conprising a free anion or a latent anion is

used as a_ scavenger of residual_ activated carboxylic functions. 2. The
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attached to the grow ng peptide. 4. The process of any of the clains 1-3,
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(1981) in: 'The Peptides', vol. 3 (Gross, E. and Meienhofer, J., eds.) Academic Press, New
York, pp. 1-99; for Alloc: Kunz, H. and Unverzagt, C. (1984) Angew. Chem. 96, 426-427; for
arylsulfonyl: Fukuyama, T. et al. (1997) Tetrahedron Lett. 38, 5831-5834]. Functions of the #-
butyl type or functions of similar lability are preferred for the permanent protection of other
functional groups in the carboxylic component as described above for the amino component.
The carboxylic component may be preactivated as an active ester, preferably an N-
hydroxysuccinimide, benzotriazol-1-yl, pentafluorophenyl or 4-nitrophenyl ester, a halide, an
N-carboxyanhydride or as a symmetric anhydride. Alternatively, the carboxylic component may
be activated in situ as a mixed anhydride or using a coupling reagent, such as a carbodiimide,
preferably N, N'-dicyclohexylcarbodiimide (DCC) or  1-(3'-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (EDC), a uronium or a phosphonium salt in the possible
presence of a coupling additive, preferably N-hydroxysuccinimide (HONSu), 1-
hydroxybenzotriazole (HOBt), 3-hydroxy-4-oxo-3,4-dihydro-1,2,3-benzotriazine (HOOBt), 1-
hydroxy-7-azabenzotriazole (HOAt) or 6-chloro-1-hydroxybenzotriazole (Cl-HOBt) and if
required in the presence of a tertiary amine ['The Peptides’, vol. 1 (1979) (Gross, E. and
Meienhofer, J., eds.) Academic Press, New York; Li, P. and Xu, J.-C. (2000) Chin. J. Chem. 18,
456-466].

The temporary protecting group may be removed according to methods known in the art (vide
supra). The Z function may be removed by hydrogenolysis using (standard) procedures that
apply, e.g. hydrogen gas or formiate as a hydrogen donor. During this proces all benzyl-type
protecting groups are removed and protecting groups of the z-butyl type or functions of similar
lability are maintained. The latter may be removed by acidolysis according to the methods
known in the art.

A person skilled in the art will understand what is meant with the term basic aqueous extraction,
However, basic aqueous extractions are preferably performed using aqueous solutions of

sodium hydrogencarbonate or sodium carbonate, if desired in the presence of sodium chloride



5. The process of clains 3 or 4, wherein the tenporary protecting groups
are hydrogenol ytically renovabl e groups whereas the permanent protecting
groups are acidolytically renovabl e groups. 6. The process of claimb5,
wherein the tenporary protecting groups are of the benzyl type. 7. The
process of any one of clains 1-6, wherein the scavenger is a primary am ne
conprising a free anion or a |latent anion. 8. The process of claim?7,
wherein the prinmary anmine is a Gtermnally protected amno acid derivativ
e. 9. The process,of claim8, -herein the anlno acid is ~-a|an|n ?
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(carboxylate).

The invention is further illustrated by the following examples, which are not to be interpreted as

a limitation of this invention.
EXAMPLE 1

H-Asp(O'Bu)-Phe-O‘Bu

To a stirred suspension of 5.52 g of H-Phe-O'Bu.HCl in a mixture of ethyl acetate and
dichloromethane at 20 °C, were added 7.76 g of Z-Asp(O'Bu)-OH, 3.24 g of 1-
hydroxybenzotriazole, 4.20 g of 1-(3'-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
and 4.62 ml of 4-methylmorpholine. After stirring the resulting solution until completion of the
reaction, 1.21 ml of 4-methylmorpholine and 3.51 g of benzyl B-alaninate p-toluenesulfonate
salt were added. The mixture was stirred for another 30 minutes and was extracted with 5 %
Na,CO,/ 10 % NaCl, 5 % KHSO,/ 10 % NaCl and 5 % Na,CO,/ 10 % NaCl.

The organic layer containing the protected dipeptide Z-Asp(O'Bu)-Phe-O'Bu was subjected to
catalytic hydrogenolysis in the presence of palladium on charcoal. Upon completion of the
reaction, 5 % Na,CO,/ 10 % NaCl was added and the resulting suspension was filtered. The
residue was washed with a mixture of ethyl acetate and dichloromethane, and the combined
organic filtrates were extracted with 5 % Na,CO, / 10 % NaCl, 30 % NaCl and water. The
organic layer was evaporated to dryness to give the desired dipeptide in quantitative yield.
Purity: 98.4 % by reversed phase HPLC (24 to 68 % acetonitrile in 0.1 % trifluoroacetic acid in
29 minutes at 220 nm, 2.0 ml/min, 5 micron C,; column). Identity: m/z 393.4 [M+H]" by
electrospray MS; 'H NMR (CDCl,) & 1.41 (s, 9H), 1.46 (s, 9H), 1.63 (bs, 2H), 2.39 (dd, 1H),
2.79 (dd, 1H), 3.39 (d, 2H), 3.65 (m, 1H), 4.72 (m, 1H), 7.17-7.32 (m, 5H), 7.81 (d, 1H).

EXAMPLE 2



12. ‘The process of any one of clains 1-11, wherein the process is perforned
in solution. 13. The process of any one of clainms 1-12, wherein a peptide
is prepared. 14. A conpound containing one or nore am de bonds, wherein the
conpound is prepared according to a process conprising the process of any
one of clains 1-13. 7
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The organic layer containing Z-Phe-NH-(CH,),-CH, was diluted with 1-methyl-2-pyrrolidinone
and subjected to catalytic hydrogenolysis in the presence of palladium on charcoal. Upon
completion of the reaction, 30 % NaCl was added and the resulting suspension was filtered. The
residue was washed with ethyl acetate, and the combined organic filtrates were extracted with 5
% Na,CO,/ 10 % NaCl and 30 % NaCl.
To the organic layer containing H-Phe-NH-(CH,),-CH, at 20 °C, were added 4.09 g of Z-Leu-
OH, 208 g of 1-hydroxybenzotriazole, 2.71 g of 1-(3'-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride, 1.55 ml! of 4-methylmorpholine and 1-methyl-2-
pyrrolidinone. After stirring the resulting suspension until completion of the reaction, 0.78 ml
of 4-methylmorpholine and 2.26 g of benzyl p-alaninate p-toluenesulfonate salt were added.
The mixture was stirred for another 30 minutes and was extracted with 30% NaCl, 5 % Na,CO,
/10 % NaCl, 5 % KHSO,/ 10 % NaCl and 5 % Na,C0O,/ 10 % NaCL
The organic layer containing Z-Leu-Phe-NH-(CH,),-CH, was diluted with 1-methyl-2-
pyrrolidinone and subjected to catalytic hydrogenolysis in the presence of palladium on
charcoal. Upon completion of the reaction, 5 % Na,CO, / 10 % NaCl was added and the
resulting suspension was filtered at 45 °C. The residue was washed with ethyl acetate, and the
combined organic filtrates were extracted with 5 % Na,CQO,/ 10 % NacCl, 30 % NaCl and water.
The organic layer was evaporated to dryness to give the desired product in 85 % yield.
Purity: 99.3 % by reversed phase HPLC (24 to 68 % acetonitrile in 0.1 % trifluoroacetic acid in
29 minutes at 220 nm, 2.0 ml/min, 5 micron C;; column). Identity: m/z 390.4 [M+H]", 412.4
[M+Na]", 388.2 [M-H] , 434.2 [M+HCOO] by electrospray MS; '"H NMR (CDCl,) & 0.89 (m,
9H), 1.12-1.39 (m, 14H), 1.50-1.60 (m, 3H), 3.01-3.22 (m, 4H), 3.35 (dd, 1H), 4.53 (dd, 1H),
5.90 (t, 1H), 7.19-7.32 (m, 5H), 7.83 (d, 1H).
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Conclusion: The purity and identification of the obtained products demonstrate that the excesses
of (activated) carboxylic component have been removed completely and no insertion peptide

sequences have been formed using the process of this invention.
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CLAIMS

." A process for the preparation of compounds containing one or more amide bonds using an

excess of an activated carboxylic component to acylate an amino component, wherein after
the acylation an amine comprising a free anion or a latent anion is used as a scavenger of

residual activated carboxylic functions.

The process of claim 1, wherein an amine comprising a latent anion is used as the

scavenger,

The process of claims 1 or 2, wherein the latent anion in the scavenging amine bears a
temporary protecting group which can be selectively removed in the presence of any

permanent protecting groups attached to the growing peptide.

The process of any of the claims 1-3, wherein the latent anion in the scavenging amine bears
a temporary protecting group which displays a lability similar to that of the temporary
protecting group present at the N-terminus of the growing peptide.

The process of claims 3 or 4, wherein the temporary protecting groups are
hydrogenolytically removable groups whereas the permanent protecting groups are
acidolytically removable groups.

The process of claim 5, wherein the temporary protecting groups are of the benzyl type.

The process of any one of claims 1-6, wherein the scavenger is a primary amine comprising

a free anion or a latent anion.

The process of claim 7, wherein the primary amine is a C-terminally protected amino acid

derivative.

The process of claim &, wherein the amino acid is $-alanine or a derivative thereof.
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thereof.

11. The process of any one of claims 1-6, wherein a thiol comprising a free or a latent anion is

used as a scavenger instead of an amine comprising a free or a latent anion.
12. The process of any one of claims 1-11, wherein the process is performed in solution.
13. The process of any one of claims 1-12, wherein a peptide is prepared.

14. A compound containing one or more amide bonds, wherein the compound is prepared

according to a process comprising the process of any one of claims 1-13.



