PRCCESS FOR THE. PREPARATI ON OF PEPTIDES The invention relates to a new and
"versatile process for the preparation of conpounds containing one or nore

‘am de bonds,..i.n particul ar .peptides, especially for processes performed 5

. : . : . : : i d
in solution. Peptides are synthesized etther in solution or on a so
support. In both approaches coupling and deprotection steps repetitively
alternate and may be separated by intermttent purifications. An excess of
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i m numerous cases been found to resul I'n 1 nconplete
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intri n%g &estroyed and removed during the intermittent aqueous work-up. Insertion peptide sequences,
15 however are often encountered in solution phase synthesis as impurities of the final peptide due

to incomplete removal of residual (activated) carboxylic component after a coupling step, which
subsequently has coupled following deprotection. In order td avoid the occurrence of said side-
reactions a scavenging step may be introduced directly after the coupling step to Scavenge
(mactlvate) the residual activated carboxylic functions. Amines are usuaIly applied as

20 scavengers The use of polyamines as scavengers leads to scavenged compounds which may be

!

- actively extracted into a - preferably acidic - aqueous phase, depending on their polarity [e.g. .
Kisfaludy, L. et al. (1974) Tetrahedron Lett. 19, 1785-1786]. This extraction is usually
performed before the deprotection step to avoid loss of the growing peptide into the aqueQus

- phase. H‘oﬁvever this procedure has in numerous cases .'been found to result in incomplete
25  intermittent purification due to the hydrophobchty of the scavenged compound the inirinsic
hydrophoblclty of the amino acyl part of the carboxylic component is enhanced by the still -
' present amino-protecting group. Aqueous extraction is thus not completely effective.
Recently, Carpino, L.A. et al. [(1999) J. Org. Chem. 64, 4324-4338] reported an improvement
~ of the scavengmg method. In addltlon to the use of a polyamine as a scavenger the ammov
30 protectmg group 1,1- dloxobenzo[b]th10phene-2-ylmethoxycarbonyl (Bsmoc) was applied in the

process. The Bsmoc function has very high lability towards base. As a result thereof, residual *




hydr ophobicity of the am no acyl part of the carboxylic conponent is
enhanced by the still present am no-protecting group. Aqueous extraction
is thus not conpletely effective. Recently, Carpino, L.A et al. [(1999) J.
Org. Chem 64, 4324-4338] reported an i nprovenent of the scavenging
method. In addition to the use of a polyam ne as a scavenger the am no- 30
protecting group 1, 1-di oxobenzo[ b]thi ophene-2-yl met hoxycarbonyl (Bsnbc) was
applied in the process. The Bsnoc funchki on has very high lability towards
base. As a result thereof, residual 2 activated carboxylic functions are
scavenged and Bsnoc functions are renoved in one and the sane step using a
pol yam ne,. | n, one d a process for the preparation
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arbitrary choice of the protecting group at the N-te e activated
car boxy B{l¥eoBHPRIBHRent, since - in contrast to the Carpino process -
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carboxylic component is used to acylate an amino component, and wherein after the
acylation an amine comprising a free anion or a latent anion (i.e. anion forming upon
deprotection) is used as a scavenger of residual activated carboxylic functions. The process can
allow an essentially arbitrary choice of the protecting group at the N-terminus of the activated
carboxylic component, since - in contrast to the Carpino process - deprotection thereof does
not necessarily take place under the same reaction conditions as the scavenging of
excess of activated carboxylic functions. Furthermore, the process can allow for highly
efficient removal of residual activated carboxylic component without encountering the
hydrophobicity problems of other prior art processes in which polyamines are used as
scavengers. Preferably, the process takes place in solution. However, the process may also
be applied in solid phase peptide synthesis. The process is also suitable for the preparation of
-other compounds containing one or more amide bonds.

In a preferred embodiment, an amine comprising a latent anion is used as the scavenger.
Preferably, the latent anion in the scavenging amine bears a temporary protecting group which
can be selectively removed in the presence of any permanent protecting group attached to the
growing peptide. In a particularly preferred embodiment the protecting group of the latent
anion in the scavenging amine displays a lability similar to that of the temporary
protecting group present at the N-terminus of the growing peptide. This can allow the

- deprotection of




excess of activated carboxylic functions. Furthernore, the process can
allow for highly efficient renoval of residual activated carboxylic
conmponent wi t hout encountering the hydrophobicity problenms of other prior
art processes in which polyam nes are used as scavengers. Preferably, the
process takes place in solution. However, the process may also be applied
in solid phase peptide synthesis. The process is also suitable for the
preparation of other conpounds contaifj ng one or nore am de bonds. In a
preferred enbodi nent, an amne conprising a latent anion is used as the
scavenger. Preferably, the latent anion in the scavengi ng anm ne bears a
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amino acid for use as a scavenger is -




but not limted to - sulfonate, sulfate, phosphonate, phosphate or

phenol ate. A highly preferred amno acid for use as a scavenger is (3 3

al anine 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 ard on may al so be used as a scavenger

I nstead of an amne conprising a free or a |latent anion disclosed. The
scavenger is preferably used in a two- to sixfold nolar excess with respect
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t eNPOo4ddlitonD & YPo8eiblly Yesent excess of carboxylic component which was not activated and whose
temporary protecting group was also removed during deprotection, may be extracted from the
reaction mixture at the same time.
The process may conveniently be used in the preparation of oligo- and polypeptides and, more

generally, in the preparation of compounds containing one or more amide bonds.

A suitable process is the coupling of an excess of a carboxylic component to an amino component,
wherein the carboxylic function is preactivated or activated in situ using a coupling reagent and, if
- desired, an additive. Following the coupling step, residual activated carboxylic functions may be
scavenged by adding the scavenger to the reaction mixture. Subsequently, temporary protecting
groups may be removed using suitable methods known in the art, followed by removal of the
scavenged compound by basic aqueous extraction. At the same time, a possibly present excess of
carboxylic component which was not activated and whose temporary protecting group was also
removed during deprotection, may be extracted from the reaction mixture.
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 amino
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




groups may be renoved using suitable nmethods known in the art, followed by
removal of the scavenged conpound by basic aqueous extraction. At the same

. time,._ a._possibly present_excess of __carboxylic conponent which was not

activated and whose tenporary prot ect i n‘g group was also renoved during
deprotection, may be extracted fromthe reaction m xture. The term am no
conponent refers to a nolecule conprising a free amno function. In
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Tofit: él %’ d977) Helv. Chim. Acta 60, 2711-2716; for Dmab: Chan, W.C. e al. (1995) J.
15 Chem. Soc., Ckem. Commun., 2209-2210]. Functions of the t-butyl type or functions of similar
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lability are preferred for the permanent protection of other functional groups in the amino

component; these include — bﬁt are not limited to — z-butyl (“Bu) for the protection of the Asp,

Glu, Ser, Thr and Tyr side chains, -butoxycarbonyl (Boc) for the protection of the LysAand Trp

side chains, trityl (Trt) for the protection of the Asn, Gln and His side chains and 2,2,5,7,8-

20 pentamethylchrorhaﬁe—6-squonyl (Pmc) or 2;2,4,6,7~pentameth’yldihydrobenzofurane-S-_
sulfonyl (be), fo; the protection of the Arg side chain [Barany, G.. and Merrifield, R.B. (1980) |

in: The Peptides’, vol. 2 (Gross E. and Meienhofer, J., eds.) Academic Press, New York, pp. 1-

284; for Trp(Boc): Franzén, H. ef al (1984) J. Chem. Soc., Chem. Commun 1699-1700; for

B Asn(Trt) and GIn(Trt): Sieber, P. and Riniker, B. (1991) Tetrahedron Lett. 32, 739 742; for

2{5 His(Trt): Sieber, P. and Runker B. (1987) Tetmhedron Lett 28, 6031-6034; for Pmc: Ramage

R. and Green, 1. (1987) Tetrahedron Lett. 28, 2287—2290, for Pbf: Carplno, L.A. et al (1993)

Tetrahedron Lett. 34, 7829-7832].

The term carboxylic component refers to a molecule comprising a free carboxylic function. In

Pparticular, the carboxylic component may be any carboxylic acid, amino acid or ohgopepnde

30  which bears a free carboxylic functlon and whose other functional groups are protected in such

a manner that they do not mtelfere with the desired coupling reaction. In a preferred




~of _other_functional.groups in the amno conmponent; these include - but are
not limted to - t-butyl ("Bu) for the protection of the Asp, du, Ser,

15 Chem Soc., Chem Commun., 2209-2210]. Functions of the t-butyl type or
functions of simlar lability are preferred for the pernmanent protection

Thr and Tyr side chains, t-butoxycarbonyl (Boc) for the protection of the
Lys and Trp side chains, trityl (Trt) for the protection of the Asn, Chi
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be activated in situ as a mixed anhydride or using a coupling reagent, such as a carbodiimide,

15  preferably N,N’—dicyclohexylcarbodiimide (BCC)  or  1-(3-dimethylaminopropyl)-3-

ethylcarbodiimide hydrochioride (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-ox0-3,4-dihydro-1,2,3-benzotriazine (HOOBt), I-

hydroxy-7-azabenzotriazole (HOAt) or 6-chloro-1-hydroxybenzotriazole (CI-HOBt) and if

20  required in the presence of a tertiary amine ['The Peptides’, vol. 1 (1'979) (Gross, E. and

Meienhofer, J., eds.) Academic Press, New York; 'Li_, P. and Xu, J.-C. (2000) Chin. J. Chem. 18,
456-466]. '

The tempprary protecting group may be removed according to methods known in the .an (v,icje

supra). The Z function may be removed by hydrogenolysis 'using (s;tandard) procedures thét

25 apply, e.g. hydrogen gas or foﬁniate.as a hydrogen donor. During this proces all benzyl—type.

- protecting groups are removed and prbtecting groups of the #-butyl type or functions of similar

lability are maintained. The latter may be relﬁoved 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,
30 However, basic aqueous extractions are preferably Iperfor.med using aqueous so.lutions 0%

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




(1981) in: '"The Peptides', vol. 3 (Goss, E. and Meienhofer, J., eds.)
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to the nethods known in t
dichloromethane at 20 °C, were added 7.76 g of Z-Asp(OBu)-OH,. 3.24 g of 1-

hydroxybenzotriazole, 4.20 g of 1-(3'-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
15. and 4.62 m] of 4-methylmorpholine. After stirring the resulting solution until corapletion of the

reaction, 1.21 ml of 4-methylmorpholine and 3.51 g of benzyl f-alaninate p-toluenesulfonate

salt were added. The mixture was stirred for another 30 miﬁutes and was extracted with 5 %
- Na,CO,/ 10 % NaCl, 5 % KHSO,/ 10 % NaCl and 5 % Na,CO,/ 10 % NaCl. '

The organic layer containing the profected dipeptide Z-Asp(O‘Bu)—Phe-O‘Bﬁ was subjected to
| 20 catalytic hydrogenolysis in the presence of palladium on charcoal. Upon completion of the
p .reac_tion, 5 % Na,CO,/ 10 % NaCl was added and the resuiting suspénsion was filtered. The

residue was washed with a mixture of ethyl acetate and dichloromethane, and the combined
qrgam'c 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. |
25 Pyﬁty: 98.4 % by reversed phase HPLC (24 to 68 % acetonitrile in 0.1 % triﬂuoroacetic acid in
- 29 minutes at 220 nm, 2.0 mi/min, 5 micron C,s column). Identity: miz 393.4 [M+H]" by
electrospray MS; '"H NMR (CDCL) 6 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).

- 30, EXAMPLE 2




A person skilled in the art will understand what is neant wth the term
" basi ¢ agueous extraction 30 However, basic aqueous extractions are

-preferably performed using aqueous solutions of sodium hydrogencarbonate

or sodium carbonate, if desired in the presence of sodiumchloride 6 or
potassiumnitrate. The term active aqueous extraction refers to an
extraction in which either an am no conponent is extracted under acidic

conditigmeﬁ_phgm{qcﬁp_ ed form (amoniun) or a carboxylic conponent is
extracted under basic*Conditions in the deprotonated form (carboxylate). 5

The i nvBmgistirred soliition be2.12 bt &t mde fnlehyl Qbdi@Wiango %’%@Eﬁg\@'kf h &

not IOC£ i r&}grpreted as alimtation of this Invention. g]o 10
H Asp( %&?‘- e BE ofo ldydraybentotiaplens.oh pf of5.153"GintsihyikminepPphy-3HC
inam - tate an L.chl oronet hane at. 20 C, were added 7.76
g of Zﬁ%%%ﬁ%lﬁggygyﬁﬁ%o%% fpgh&g# oy bdin 2apethylmerphioline 2 hfigr oftirring  the
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salt were added. The m xture was

benzyl - ninate p-tol uenesyl fonate
stirre 6?’8@“%& SPR &S SHTITLVER > 2 Ao ekl Hoakia(EiS B KIS, %1 0 % NBCB AndLS 996
NaCl , NLEEHS O Wadi0 % NaCl and 5 % Na2C3B / 10 % NaCl . The organic |ayer

- containing the protected dipeptide Z-Asp(OBu)-Phe-O Bu was subjected to 20
-~ cat al yilihe orgasiolgpraioptiisng A-RHveNH-EFBNCCHD 2Pt bl 10RAHRE $OAblaHLN

{---H%Ofﬁ)l e%u'm %u%];ct%crl] eto catalytic hydrogenolysis in the presence of palladium on charcoal. Upon

) pompletion of the reaction, 30 % NaCl was added and the resuliing suspension was filtered. The
residue was washed with ethy] 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-
15 OH, 208 g of l-hydroxybenzoti'iazole, 271 g of 1-(3'-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride, 1.55 ml of 4-methylmorpholine and 1-methyl-2-
-pyrrolidinone. After stirring the resulting sﬁspension until cbmpletion of the reaction, 0.78 ml
of 4-methylmorpholine and 2.26 g of benzyl B-alaizinate p-toluenesulfonate salt were addcd..
The mixture was stirred for another 30 minutes and was extracted with 30% NaCl, 5 .% Na,CO,

20 /10 %. NaCl, 5 % KHSO,/ 10 % NaCl and 5 % Na,CO,/ 10 % NaCl. .

. The organic layer contéining Z-Leu—Pl1é—NH—(CH2)7—CH3 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 acetété, and tﬁe :

| 25 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 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,s column). Identity: m/z 390.4 [M+H]", 412.4
[M+Na]*, 388.2 [M-HJ, 434.2 [MHHCOO] by electrospray MS; 'H NMR (CDCL,) & 0.89 (m;
30 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). | R




reaction, 5 % Na2CO8 / 10 % NaC was added and the resulting suspensi on was
filtered. The residue was washed with a m xture of ethyl acetate and

—.dichl oronmet hane, and the conbined _organic filtrates were extracted with 5

% Na2C03 / 10 % NaCl, 30 % Nad and wat@r. The organi c | ayer was
evaporated to dryness to give the desired dipeptide in quantitative yield.
25 Purity: 98.4 % by reversed phase HPLC (24 to 68 % acetonitrile in 0.1 %
trifluoroacetic acid in 29 mnutes at 220 mm, 2.0 mi/min, 5 mcron C18
colum). ldentity: mz 393.4 [MH' by electrospray M5; 'H NWVR (CDC13) 8
1. 41 (sCo@tsiont 6 plsity Sd)idertiRatidibss 7
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g of 1 oRy BEE LSS FKTS Bsing Higiprgeess of thisjnventiont hyl ami nopr opyi ) - 3- |

et h§l carbodi i m de hydrochloride and 1.55 ml of 4-nethyl norpholine. After
stirring the 5 resulting suspension until conpletion of the reaction, 0.78
m of 4-nmethyl norpholine and 2.26 g of benzyl O0-al ani nate

p-tol uenesul fonate salt were added. The mi xture was stirred for another 30
m nutes and was extracted with 5 % Na2CO3 / 10 % NaCl, 5 % KHSO4 / 10 % -
NaCl and 5 % Na2CO3 /° 10 % NaCl . The organi c | ayer contalnlng

Z- Phe- NH (CH2) 7-CH, was diluted with 1- met hyl - 2-pyrrolidinone 10 and

subj ected to catal ytic hydrogenolysis in the presence of palladi umon
.charcoal Upon conpl etion of the reaction, 30 % NaC was added and the
ﬁesultlng suspension was filtered. The reS|due was washed with ethyl
acetate, and the conmbined organic filtrates were extracted with 5 9% Na2CC3 -
-/ 10 % Nad and 30 % NaCl. To the organic |ayer containing
H Phe-NH (CH2),-CH, at 20 C, were added 4.09 g of Z-Leu-




15 OH, 2.08 g of 1-hydroxybenzotriazole, 2.71 g of

1- (3" -di net hyl am nopropyl)-3- ethyl carBodi i mi de hydrochl oride, 1.55 m of
4- et hyl nor phol i ne and 1-nmethyl -2- pyrrolidinone. After stirring the
resul ting suspension until conpletion of the reaction, 0.78 ml  of

4- et hyl mClphMEne and 2. 26 g of benzyl O0-al aninate p-tol uenesul fonate salt
were added. The m xture was stirred for another 30 m nutes and was
extracted with 30% NaCl, 5 % Na2CC3 20/ 10 % NaCl, 5 % KHSO4 / 10 %

I
NaCl and 5 % Na2 0 - organi c.l.ayer containin
- Leu: Phe- N oo P ok emyaton, o { e e s B e anc
subj ected to cat aboids osing dn@gesssloy ah Sicivhtéd\@risxHEe RERpPOHerd 8 haghty Fhon
charcoal . Upon conpl etion of the reaction, 5 % Na2CO3 / 10 % NaCl was added
and .the resul ti#3me LOFENEF Y Whgte jafier thegagplatios @ amine perspidsieg was washed
with ethyl acetatgienddidhhgs 4 | pc fihlbrat xy.racted
with 5 9% Na2oos /SRt gaidncfs S SN ROt g?g.‘&daﬁrh%t“g?tﬁgﬁ%agb‘f Uer was
evapor ated to dryhesonsohgiatent hiondestings tanippeatgtprotoctBly govp #hith daurity:

99.3 % by reversed ase HPLC (24 to 68 % acetonitrile in 0.1 %
trifluoroacetic St%q g‘gF‘ﬁwe 9“?ﬁ“$1‘(?§e§8% web By,  rieprotertion; R respliing ipn C, $

colum). ldentity ili : . 434, 2

[ MFHOOO by el ect ryﬂpflg%%%/%éen[gh&ﬁu’wlﬁp ?%%%%3131&&4%? by a?%]‘gelgﬁl‘wd 1% 1 39
(m 14H), 1.50-1.tsic@gpeoBpiphasg. 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). 8 Conclusion: The
gjrity 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 inventiZn. Pregiesy flaim 1, wherein the latent anjon 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.

3. The process of claims 1 or 2, 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.

) 4, The process of claims 2 or 3, wherein the temporary protecting groups are
hydrogenolytically removable groups whereas the permanent protecting

groups are acidolytically removable groups.

5. The process of claim 4, wherein the temporary protecting groups are of the
benzyl type.
6. The process of any one (_)f claims 1-5, wherein the scavenger is a primary

amine.




1. A process for the preparation of conpounds containing one or nore am de
bonds using an excess of an activated Warboxylic conponent to acyl ate an
am no conponent, wherein after the acylation an am ne conprising a .|atent
anion is used as a scavenger of residual activated carboxylic functions,
the latent amj on WREfro@ss of YIRRY 8] Whiked] HiRd phhafly ARy ﬁ*\:-?&ﬂﬁné?@
sel ectively renoved, followed by a deprotection step resultring In
hydr ophi | i ¢ scaveP§&¢tedamioondd deHivalvenay be actively extracted into a
basi ¢ aqueous phase. 2. The process of claim1l , wherein the |atent anion
in the scavenging amne bears a tenporary protecting group which can be
sel ectively 8enmovehe procedshf cRi SR Rheref the AniMSATR REM LI aRR LEG Ry HE0UPS
attached to the growing peptide. 3. The process of clains | or 2, wherein
the latent anion gcChe scavenging am ne bears a tenporary protecting
group which displays a lability simlar to that of the tenporary
protecting group present at the N-term nus of the grow ng peptide. 4. The
process of c¥.ai nsTiR mocdss oftuay @ind of bRithe M30 kieheil B! Ratdnder BHRHAA PRI €

hydr ogenol ytical |l y renovabl e groups whereas the pernmanent protecting
groups are aci dol WP@%FP?aF@H&WEBEe groups. 5. The process of claim 4,
wherein the tenporary protecting groups are of the benzyl type. 6. The
process of any one of clainms 1-5, wherein the scavenger is a prinmary

ami ne. 10.. The process of any one of claims 1-5, wherein a thiol comprising a free or
- a latent anion is used as a scavenger instead of an amine comprising a
L latent anion.

11. The process of any one of claims 1-10, wherein the process is performed in

solution.

12. The process of any one of claims 1-11, wherein a peptide is prepared.




10 7. The\process of claim6, wherein the primary amne is a Ctermnally
- protected am no acid derivative. 8. The process of claim7, wherein the
amno acid is (3-alanine or a derivative thereof. 9. The process of any
one of clains 1-8, wherein the scavengén is benzyl f3- alaninate or a salt
thereof. 10.. The process of any one of clainms 1-5, wherein a thiol
conprising a free or a latent anion is used as a scavenger instead of an
am ne mi@dﬁ a l|atent anion. 11. The process of any one of clains
1-10, e process is perfornmed in solution. 12. The process of any
one of clainms 1-11, wherein a peptide is prepared. ABSTRACT The present
invention relates to a process for the preparation of peptides using an
excess The piasenaivienadrerblfad 00X plocEss TONMME REHardtBn Y 'c?esqﬂil%%@(c&g Rpent.
wherein after the acylation an am ne conprising a f ee ani on or a latent
ani on i ¥tydied caborylsceomnmgent tofacylat auahinacbimpahe, whereincatier ke £yRgibh GRS .
Thi's prQgc s -useful for. the eparation of oligo- and pol ypeptides and,
nor e geaglglﬁgl%f)ff}?nlgﬁg thé®e ﬁPlé’Bachaqp [‘%ﬁ“ SFIoREHISEh A% ACEAYRERT Plgtesidsalogctivaied
am de harkdsylic functions.

This process is useful for the preparation of oligo- and polypeptides and, more generally, in the

preparation of compounds containing one or more amide bonds.




