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

in solution. Peptides are synthesized etther in solution or on a solid
support. In both approaches coupling and deprotection steps repetitively
alternate and may be separated by intermttent purifications. An excess of

an activated carboxylpg qjthQ each coupling step
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due to inconplete removal of residual (activated) carboxylic conponent

ft i ch subsequently has coupled foll ow ng
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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 aqueous

- phase. However, this procedure has in numerous cases .'been found to result in incomplefe
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. Thg Bsmoc function has very high lability towards base. As a result thereof, residual '.




Recently, Carpino, L.A et al. [(1999) J. Og. Chem 64, 4324-4338]
reported an inprovenent of the scavenging nethod. In addition to the use
of a polyam ne as a scavenger the am no- 30 protecting group

1, 1- di oxobenzo[ b] t hi ophene- 2-yl net hoxycar bonyl (Bsnobc) was applied in the
process. The Bsnoc function has very high lability towards base. As a
result thereof, residual 2 activated carboxylic functions are scavenged
and Bsnoc functions are renoved in onejand the sane step using a

pol yam ne. In one aspect, there is provided a process for the preparation
of conpounds containing one or nore am de bonds using an excess of an
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react i oAq¥OBEPhavNs as the scavenging of excess of activated carboxylic
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are used as scavengers. Preferably, the process takes place in solution.
However acxipdohapaise gaypsaistng a free anion or a latent anion (7.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




be applied in solid phase peptide synthesis. The process is also suitable
for the preparation of other conpounds containing one or nore am de bonds.
In a preferred enbodi nent, an am ne conprising a latent anion is used as

t he scavenger. Preferably, the latent anion in the scavengi ng am ne bears
a tenporary protecting group which can be selectively renoved in the
presence of any permanent protecting group attached to the grow ng
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conprising a free or a latent anion disclosed. 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 can lead to
hydr ophi |l i ¢ scavenged conpounds which may be actively extracted into a
basi ¢ aqueous phase after the deproteciion step: upon deprotection (if
applicable), hydrophilicity is enhanced by the presence of both a free

am no function and a free carboxylic function in the scavenged species.
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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




4 or oligopeptide nay be protected as a substituted or unsubstituted am de
or as an ester; exanples of the latter include - but are not limted to -

..methyl, ethyl, t-butyl, benzyl, phenacyl, 3-(3-methyl)pentyl (Me),

- i - dyl) met hyl
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(P§/Bzﬁ), )éi E:Su opr opyl met hyl (Depm), 9-fl uorenyl methyl (Fm, allyl (Al), 2
5 (trinmethylsilyl)ethyl (Tm;e) butyl] -

| ohexyl | )-3-net h
ar o boh CuPotgEE By B atla 29%&5?@46335‘%%%%@5@@@ ST FoBBKSIETR. W

981 1éE-maf1£> i dR%id are doHifse N {
,(AéadeZn zng;pess tlile;;ﬁ\?w\f/:ork S\pwéuio @hﬁﬁ f é V\lﬁ&gy ?? fg%tﬁl ﬁflzygfrpgle%‘%i’é’n

A (19983 methylipeatydn (Mash,. au-pwe@aprwﬁ (Px EPChIGf@@}tyICP(Clgt glph(eﬁl g%%) .

f At h | os
Totr aneB By (géBZéegijéGH@P%%ﬁth siy(BepE) Nl ey lthsd (P, ABOGAID, P54,
203 M @aRaRIGhenfEAthAS, SrIDoSh UB il o AL Ca heR g SR gS . "
Al pgge| a;mmo}:beneyl (@imdl) 290)s dn‘dtenzﬂmatﬁﬁﬂy 'cﬂﬁvﬂﬂ@%ﬁbﬂ [RBEke, IQQV 4@%??@1}1}8 TH or

1985) Int. J. tide Protein Res.
‘;A"Irrl;e e %’6‘8’?3 %a t@l(?)?ﬁ E%ﬂfndn @ﬁﬂ@&r J%c@cb )eﬁqadzmiapmsmewf mrkl;)ppmmcr@m

10]. Functions of
the ¢ HOE 13%29%%111 e len B oo EePancliim bl 350 e ot rne, Che

ber manentalp(Iesy t Tapulalira gk BuNSH.9pal cgir OHPS th?uaggb%o?ig}a "B FUPER

de -"but are not limted to - t- buty pro

?ﬁhe &Eﬁ edf@t et SEh, Sﬁﬁf56é&dfoir?ylen Adengliar] M, er taf. (RO Y 84, N Htert B96na) T O

' the Lyssand Tr e chalns trityl (Trt) for the
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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 (Pbf) for the protection of the Arg side chain [Barany, G.. and Merrifield, R.B. (1980) |
n: ’f?ze Peptid’es'l 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
25  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 proteeted in such

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




25 His(Trt): Sieber, P. and Riniker, B. (1987) Tetrahedron Lett. 28,
6031-6034; for Pnt: Ranmage, R and Geen, J. (1987) Tetrahedron Lett. 28,

.2287-2290, for Pbf: Carpino, L. A et at (1993)  Tetrahedron Lett. 34,
7829-7832]. The term carboxylic conponent refers to a nolecule conprising a

free carboxylic function. In particular, the carboxylic conponent nmay be
any carboxylic acid, amno acid or oligopeptide 30 which bears a free
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ur ani or.. hosphoni um s I n . the possible presence of a coupling

a | t
addit i ee?,cthlaEé P ABAPS ﬁ-rﬁwa@%?MI @iusinges couplisg)reagknt, such as a carbodiimide,
15  preferably N,N’—dicyclohexylcarbodiimide (BCC)  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-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




hydr oxybenzotri azol e (HOBt);

3- hydr oxy- 4- oxo- 3, 4-di hydro- 1, 2, 3- benzotri azi ne (HOOBt), 1-
~.hydroxy-7-azabenzotri.azole (HOAt) or 6-chloro-I-hydroxybenzotriazole |
(GHOBt) and if 20 required in the presence of a tertiary amne [' The
Peptides', vol. 1 (1979) (Goss, E. and f Meienhofer, J., eds.) Academc
Press, New York; Li, P. and Xu, J.-C. (2000) Chin. J Chem 18, 456-466].
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| abilit re intained. The latter may be renoved by acidolysis accor
to the Cé%rt%’c%lg%'knom in the art. A person skilled in the art wll

undgrstand what is neant with the term basic aqueous extraction 30
However, basic aqueous extractions are preferably performed using aqueous
sol ut i o ioventmnds ity iihegend by UeBlEwWRTE SAMIPIE GRIRARAE o bd ix }elie[%ldasi- n
t he presence. of diumchloride 6 or potassiumnitrate. The ternmactive
aqueou?’89§W§§%? {ISIBYE8HENt 0 an extraction in which either an am no
conponent is extracted under acidic conditions in the protonated form
(ammonium or a carboxylic conmponent is extracted under basic conditions
in the BXAMPLENRt ed form (carboxylate). 5 The invention is further
_illﬁstrated by the foll ow ng exanples, which are not to be interpreted as
Qq}ﬂ mtation of this invention. EXAMVPLE 1 ]| 10 H Asp(O Bu)-Phe-O Bu

H-Asp(O‘Bu)-Phe-O'Bu

;
ng

To a stirred suspension of 5.52 g of H-Phe-O‘Bu.HCi in a mixture of ethyl acetate and

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




To a stirred suspension of 5.52 g of HPhe-OBu.HClI in a m xture of ethyl
“acetate and dichloronethane at 20 C, were added 7.76 g of Z-Asp(OBu)-
~3.24.g.of 1- hydroxybenzotriazole, 4.20 g of

1- (3' - di met hyl ami nopr opyl ) - 3- et hyl car bodii i mi de hydrochl oride 15 and 4.62 nf =~

of 4-nmethyhnorpholine. After stirring the resulting solution until
conpletion of the reaction, 1.21 m of 4-nethyl norpholine and 3.51 g of

benzyl H&&-@ﬁb@m }qfﬁenesul fonate salt were added. The m xture was
stirred for another 3(5 m nutes and was extracted with 5 % Na2CO3/ 10 %

NaQl , 5TomKHSeOdoliitiaDoPRNaGh! EnLodyHerNa2RBhyl adQaikoNag> ver
cont ai r%g)% é}i pr ot ect ed di pepti de Z- Aspl( CBuyl -aPh% Oca) Bu (\:Na";s,r&gu Jec{| ggto
cat al yt#¢ fiydilodeifol & <ifs lrlwdf%bgm@irmob ot 7bag | @fdilu3i- &m@%ﬂ&ﬁﬂ@bro kl)gn

ed

conpl etd / % NaC1 was ad and t
A e e M A R L

resul ting suspension

of 6t hyksultieg aispeasish elitn f&bﬂ%o%gi%%'l?gﬁ%%eﬁ tﬁggﬁgjﬁadén b ahgaRL6nd Lad 1 85 €S

were extracted with 5 % Na
or gani & @fa%ﬂm&glagmatm txtllme$1dfociatprsatt wer@adiiedeThd@id8% WAL Hd-ReH! I el N

quant i tiat |e d. 25 P o by reversed hase HPLC (24 to 68 %
acet oni t%r ﬁngwi\sg/:xtg ‘T‘hﬁ%]i‘éaﬁé*{ap a?ll(H%lmaCIZ-@ YrKER ¢ 16t% 2201 amd 5 % O

m /' m nN5CO, ,cr(p%m colum). ldentity: mz 393.4 [M+H' by el ectrospray
. Ms; 'HEQI\/R (CDCIlB) 8 1;1 (s, 9H), 1.46 (s, 9H), 1.63 (bs, 2H), 2.39 (dd,
: 1H) vgrrgamb ayéd)conBurBAg ZelheW - (C3, 8 5CH wad &) C 2

(Mo 5Ly 7181 44, 1. 30 EXAMBLE 2 E’l—LeJJw Phe- ur\tlerfWYtglﬁb%%g% pyfoldnhe |
( solt i chtf " caplytic. Bedrpeenelyss im tha pgcsexae elfapaéladmnﬂ@ncchaywae agtged
' 461g hydr otr| ole, 2.71 of
|- (3" - ﬁ?ﬁﬁfﬁ‘;‘?gfnﬂ%afﬁgﬁog’/ %a(ﬁhy Cagﬁ%% dun ﬁ? A H’és fiered. B®
- of  4- messtipk moas prashédwith Afhye hcebdté lani l

conpl efion of thelreat:tlogp% 78 : m%&dgﬁo&éﬁﬁﬁéh%%gn%t?ﬁag%ghgai% tbs f
benzyl /@S%a%/rllﬁt/eNﬁCl @ld%%slﬁa(ﬂonate salt were added. The nixture was

St ' rr eg E}%@%& qayfé cg}(l)tﬂge}g gﬁ@m ( I—Isz)7e()3(}t1r e?tCZtOe‘gC V‘t?nvetrg ac?deog) 4N892 g%%z/ LéLl?— ?
15 OH, 208 g of l-hydroxybenzoti'lazole, 271 g of 1-(3'-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochioride, 1.55 1n1 of 4-methylmorph011ne and I-methyl-2-
-pyrrolidinone. After stirring the resulting suspensxon until completion of the reaction, 0.78 mi
of 4-methylmorpholine and 2.26 g of benzyl B-alamnate p-toluenesulfonate salt were added.
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 i 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 [M+HCOO] 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, 4I—I) 3.35 (dd 1H), 4.53 (dd, 1H),
5.90 (t, 1H), 7.19-7.32 (m 5H), 7.83 (d, 1H).




Na2CO3 / 10 % NaCl . The organic |layer containing Z-Phe-NH (CH2)7-CH, was
diluted with 1-nethyl-2-pyrrolidinone 10 and subjected to catalytic
-.hydr.ogenolysis in the presence_of palladiumon charcoal. Upon conpletion
of the reaction, 30 % NaCl was added an®l the resulting suspension was
filtered. The residue was washed with ethyl acetate, and the conbi ned
organic filtrates were extracted with 5 % Na2C38 / 10 % NaC and 30 %
NaCl. To the organic |layer 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" - dComthimida MhepREOPIHd)idarti RN il 10 r rid .55 m _of
4- et hyc:qg%)rghol i nemgﬁﬁ- met hyl - 2- gﬁlggﬁaﬂgﬁﬁxﬁfﬂ?@r&%ﬁ ﬁlihhé‘eteﬁ‘éesses
resul t i Hglestispiedtsiadhoxihe compeonmpt devohewf retfused eanplic®ly afd 78 ifbertig peptide

4- et hy, I and 2.26 .9 aof benzyl 0-al aninate p-toluenesul fohate salt
wer e afg@@é&@%éed%%e% %P@‘eéﬁ?g% erH‘@‘EFS%/Bfthé%‘&YWé‘PﬂBO m nutes and was -
ext sacted with 30% NaCl, 5 %9 Na2CO3 | 20/ 10 % NaCl, 5 % KHSO /. 10 % .
NaCl and 5 % Na2CO3 / 10 % NaC. ~--! The organic |ayer containing
Z- Leu- Phe-NH (CH2) 7- CH3 was diluted with 1-nethyl-2- pyrrolidinone and
subj ected to catal ytic hydrogenolysis in the presence of palladium on
charcoal. Upon conpletion of the reaction, 5 % Na2CO3 / 10 % Nad was added
and .the resulting suspension was filtered at 45 C. The resi due was washed
wth ethyl acetate, and the 25 conbined organic filtrates were extracted
- wWith 5 %Na2C33 / 10 % Nall, 30 % NaCl and water. The organic |ayer 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 mnutes at 220 rim 2.0 mM/mn, 5 mcron C $
. colum). ldentity: mz 390.4 [MrH], 412.4 [M+Na], 388.2 [MH , 434.2
[ MMHCOO by el ectrospray Ms5; "H NWR (CDC13) 5 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). 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®f or ned using the process of this
invention. 59 CLAIMS 1. A process for the preparation of conmpounds

contai ning one or nore am de bonds using an excess of an activated

car boxyl i ClcalN#®nent to acylate an am no conponent, wherein after the
acylation an amne conprising a latent anion is used as a scavenger of

resi dual activated carboxylic functions, the Iatent ani on bearing a
tenporary pretect 8 tively. removed, foll.owed by a
deprotectlon?steph'esu flng #EH%Q@&%bﬁ ug 53@ g8 CBRBLHH A c h may
be actively extr aodred usmg@n&xcésa%lfenamczﬂﬁﬂ@ﬁc cempdhiét 6 ae@ss agf claim

1, wherein the latent anion in_the scavengi am ne bears a tenporary
protecting group FRPEHORERINER, sdcran jafter er@wgai@a alhmmrrrecgneeeMeaof any

per manent prot eCt]aﬂ:ﬂt ALRHPH ﬁEéda%E'ecﬂ SE%\’a%lg& gF %guﬂgﬂ ai%:?%feg Caréoxdrl Sg

process of clains or 2, whereln nt ani on he “scaven anm ne

bears a tenporar yfupctllme,cthetagerglanmpbmbnmglatbnmmh-a&-y%)r(&eét&tglg:rbﬁlywﬁiomdaﬁr to
that of the tenp nt at the N-termnus of the

or ar¥ cgw tectl grfoi.fg %L%Ze
growi ng pepti de. R0 EReveds fellow @ rdeprotgghionestep tnealitegrinr ar y
prot ecti ng groupqqy@f@hﬂn;vs@a%ge@ka&b&gdﬁﬁ%&ppye%%c%gfeﬁtré{ﬂ?@d Py the

per manent protecting groups are acid renovabl € groups. The
process of clai mMSlCWH@ﬁO@SBhaShe tenporary protecting groups are of the

"

2. The process of claim 1, 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.

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.




benzyl type. 6. The process of any one of clains 1-5, wherein the scavenger
is aprimry anmine. 10 7. The proces¥ of claim6, wherein the primary
amine is a CGtermnally protected amino acid derivative. 8. The process of
claim7, wherein the amno acid is (3-alanine or a derivative thereof. 9.
The process @f anyYhéngosks &fad - el N red yl f3-
al aninate or a salt ?ﬁereo_f.ad%%{.ﬁl. ET%QS%@?&%SEHE?%%%?%CE ali m% 1-5,
wherein a thiol cBopciosaming atidalerivativea | atent anion is used as a scavenger
instead of an amine conprising a |atent anion. 11. The process of any one
of clainms 1-10, wherein the process is perfornmed in solution. 12. The
process of a8y Onﬁh@ﬁroebsaidmleﬂm%wh%ﬁ{ﬁie@nﬁmp%ﬁaiiﬂ?«afaﬁin@'b?@@%ﬁ@% iveBSTRACT
The present inven&li on relates to a process for the preparation of peptides
usi ng an excess 0 eAf. activated car boxylic conponent to acylate an am no
conponent, wherein after the acylation an am ne conprising a free anion or
a latent anion is used as a scavenger of residual activated carboxylic
functions. This plicpesessofumgiont of olairh$ -3 ixdiAfiR iHeORaRngs! is3RnzyA

pol ypepti des and, ,nore gener ally, in the preparation of conpounds

cont ai ni ng one ordl#BRde Sh7 sat Higkeas .

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

- 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.






