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1 N err]-2-(4-Ni trophenyl sul fonyl) et hoxycarbonyl -am no aci ds
Backgr oungloog/116b® i nventi on The field of the i nvECWKRBS6/OATCEr NS
new protected am no acid derivatives useful for peptide synthesis,
nanely, Nerr]-2-(4- 5 ni trophenyl sul f onyl ) et hoxycar bonyl -am no aci ds
havi ng t he general fornula I: [err]

10 wherein Rierr] represents hydrogen atom and Rerr] may

repr esent hydr oxynet hyl, 1- hydroxyethyl 4- hydroxybenzyl ,

| m dazol yl - et e éyé 1 ) QHHEQEéyﬁgﬁﬁwdamlno acids
4- benzyloxybenzylu benzy oxycarbonylneth

2- (benzyl oxycar bonyl ) et hyl , S 15 benzylthlonethyl
S—(diphenylnethyﬁﬁgé&gggﬁﬁaﬂof the invention (benzyloxycarbanido)butyl,
3- guani di nopr opyl 3-(N[err]- t ol uenesul f onyl ) guani di nopr opyl ,
3-(N[err] - nltro)guanldlnopropyl

3-[N err] - (4- met Hoixg- 2181 8- 0| kBehjhNenZdnss gobeepng new protected amino
guani di nopropyl, N (4,4' -dimethoxybenzhydryl) carboxani donet hyl,

acid derivatives useful for peptide synthesis, namely, N -2-(4-

5 nitrophenylsulfonyl)ethoxycarbonyl-amino acids having the

general formula I:

ool
oz_r\»@—ﬁ-CHZCHZ—O—c—NRTCHRECOOH
o

10

wherein R, represents hydrogen atom, and R, may represent
hydroxymethyl, l-hydroxyethyl, 4-hydroxybenzyl, imidazoly;—Z-
methyl, benzyloxymethyl, 1—bepzyloxyethyl, 4—benzylo§ypenzyl,
benzyloxycarbonylmethyl, 2-(benzyloxycarbonyl)ethyl, S-

15 benzylthiomethyl, S-(diphenylmethyl)thiomethyl, 4-
(benzyloxycarbamido)butyl, 3-guanidinopropyl, 3~ (N®-
toluenesulfonyl)guanidinopropyl, 3-(N°-nitro)guanidinopropyl,
3-[N~ (4~methoxy-2,3,6~trimethylbenzenesulfonyl)] -

guanidinopropyl, N—(4,4'—dimethoxybenzhydryl)carboxamidomethyl,
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2 2-[N-(4, 4" -di met hoxybenzhydryl) car boxam do] et hyl, S-tert-

butyl di t Wobo®ifeyd , 4-[2- (4-nitrophenyl sul fonyl) et hoxycar b&mrdﬁiss/omw
-butyl, propyl, butyI et hyl, 3-(benzyl oxycar bam do) propyl,
3-(tert-butoxycarbalnldo)propyl and net hods for the preparatlon 5

t her eof . N[err]-2- (4-Ni trophenyl sul fonyl)

et hoxycar bonyl - am no aci ds (Nsc-amino acids) | represent a class of
protected am no acid 10 derlvatlves whi<h are used in the chenica

synt hesi s of In these derivatives

N[ err]-2- (44 ?r66hénypéHFFBH§V?EHZhYd§Vﬁ6E9EQPHBW9p°@ﬂgéylgroup Sehees as

a tenporary N err]-protection whi ch can be sel ectively renoved after

coch S0P S PaRiery, S00L £L0NGS ity NS0 GAaUEn by L ho o

[err]-elimnation mechani sm by organic bases in aprotic solvents.

MId comslitylonprafpyiihebakgayagehal | 03w {seriisa duie: dreyauairdd Yo MN®FIr | -d¥sc-
protection in the peptide synthesis together with the acid- sensitive

side chain protection of widely used t-butyl or
- (tert-butoxycarbamlido)propyl, and methods for the preparation

5 thereof.

N,-2- (4-Nitrophenylsulfonyl)ethoxycarbonyl-amino acids
(Nsc-amino acids) I represent a class of protected amino acid

10 derivatives which are used in the chemical synthesis of
peptides. In these derivatives, N,-2-{4-nitrophenylsulfonyl)
~-ethoxycarbonyl (Nsc) group serves as a temporary N -protection
which can be selectively removed after each step of thg'peptide
chain elongation. Nsc-Group is fairly resistant to acidic

15 reagents and is cleaved according to the f-elimination
mechanism by organic bases 1in aprotic solvents. Mild
conditions of the cleavage allow to use the temporary N -Nsc-
protection in the peptide synthesis together with the acid-

sen%}tive side chain protection of widely used t-butyl or
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3 benzyl type, thus providing the so-called "orthogonality" of t he
synt het i cwab 9517638/ . Recent |y N[ err] - Nsc- an no PCIFRA$/0017%et hods
for their preparaton, and their enploynent for the solid phase ‘peptids

5 synthesis have been disclosed in International Publication No.

W06/ 25394. However, only mniml set of N err]-Nsc-derivatives of
proteogenic am no acids has been described; which is intended for the
solid phase peptide synthesis with full side-chain protection of

acid-1abile terf P ¢¥$ t§§ é%b@hﬁlg Pehe S%Qcalléa““BYﬁhéHoﬁi¥ity" of

| nvention ore S|rable to devel op new

N[ err]-Nsc-am no aC|ds to extend the list of derivatives avail able for
solid phage sytiesis. st Qxdde. other hand, it is useful to provide

N err]-Nsc-am no acid derivatives wth another type of side 15
protection(e.g., benzyl of conpatible) or wthout side protectlon whi ch
may give new oppdiecentles forl dNpA e e acldfept iRRERGAN hedPs, their
An object of the present invention is to provide new Nerr]-

preparaton, and their employment for the solid phase peptids
5 synthesis have been disclosed in International Publication No.
WO96/25394 . However, only minimal set of N, -Nsc-derivatives of
proteogenic amino acids has been described, which is intended
for the solid phase peptide synthesis with full side-chain
protection of acid-labile tert-butyl or compatible type.

10 Summary of the Invention

It is, therefore, desirable to develop new N,~Nsc-amino
acids to extend the list of derivatives available for so%id
phase synthesis. On the other hand, it is useful to:grovide
N,-Nsc-amino acid derivatives with another type of side

15 protection(e.g., benzyl of compatible) or without side
protection which may give new opportunities for liquid phase
peptide synthesis.

An object of the present invention is to provide new N,-

Nsc-amino acids derivatives, more particularly, N,—-2-
$ .



Nsc-amno acids derivatives, nore particularly, N err]-2- . WO

98/ 17638 PCT/ KR96/ 00179

4 (ni woophessgl sul f onyl ) et hoxycar bonyl - ani no aci ds havrmgr/idmgmomg
general formula I: [err]

wherein R err] represents hydrogen atom and R2 may represent

hydr oxynet hyl , 1-hydroxyethyl, 4-hydroxybenzyl, im dazolyl - met hyl ,
benzyl oxynet hyl , 1-benzy|oxyethy|, 4-ben2éloxybenzyl,

benzyl oxycar bonyl et hyl , 2- (benzyl oxycar bonyl ) et hyl , S 10

b | t hi - (diph | et hyl)th t hyl . 4- _
(bonoyl oxycl barvRBsBuEsh s NPTV ERORY i Be AT Bt aciad (Rpwipg. tne
t ol uenesul f onyl ) guani di nopropyl, 3-(N err]-nitro)guani di nopropyl,

3-[N[err] - (defietDX¥o2n318-11i met hyl benzenesul fonyl )] -
guani di nopropyl, N-(4, 4" dinmethoxybenzhydryl)carboxam donet hyl 15 2- [N
(4,4 '-di met hoxybenzhydryl) carboxam do] ethyl, S-tert-
butyl di t hi omet hyl, 4-[2- (4-nitrophenyl sul fqpyl) et hoxycar bam do]
-butyl, propyl, butyl, ethyl, bénzyloxyc bam do) propyl, or
3-(tert-but oxycarbam do) p ﬁt@Hﬁh@<b€>ﬂRpmm%gﬂxa$ N err] -

o

I
wherein R, represents hydrogen atom, and R, may represent
hydroxymethyl, l-hydroxyethyl, 4-hydroxybenzyl, imidazolyl-2-

methyl, benzyloxymethyl, l-benzyloxyethyl, 4-benzyloxybenzyl,

benzyloxycarbonylmethyl, 2~ (benzyloxycarbonyl)ethyl, S-
10 benzylthiomethyl, S—(diphenylmethyl) thiomethyl,  4-
(benzyloxycarbamido)butyl, 3-guanidinopropyl, 3~ (N6-

toluenesulfonyl)guanidinopropyl, 3~ (N°-nitro) guanidinopropyl,
3—[NG—(4—methoxy—2,3,6—tr;methylbenzenesulfopyl)] -
guanidinopropyl, N-(4,4'dimethoxybenzhydryl)carboxamidomethyl,
15 2~ [N-(4,4'-dimethoxybenzhydryl) carboxamido]ethyl, S-tert-
butyldithiomethyl, 4~{2-(4-nitrophenylsulfonyl)ethoxycarbamido]
-butyl, propyl, butyl, ethyl, 3-(benzyloxycarbamido)propyl, or
3- (tert-butoxycarbamido)propyl, which can be employed as N,-

protected amino acid derivatives in peptide synthesis.



protected am no acid derivatives in peptide synthesis. WD 98/ 17638

PCT/ KRO6/ 00179 5 Anot her obj ect
of the prwemsti7é3avention is to provide met hods for theP@FERSG/AITON of
said Nerr]-Nsc-amno acids. These °~  and other objects of the present
invention will be apparent fromthe follow ng description 5
Detail ed Description of the Invention N err]-Nsc-am no aci ds of
the present invention(l) can be prepaéed by the treatnent of am no
acids of the general formula [1, wherein R err] and R err] represent

meani ngs given for formula.l, _Wth . . . .
2-(4-nitrophenyk%ﬁ??5ﬁ§lF%Pﬁﬂ?ﬂﬂ%r%g8r§ﬁﬁgqqq IPVeRkLgn 1fp to provide
aqueous/organi ¢ solvent in the presence of base and at the t enperature
from0 to : oLl be 20L& M ASehemBnd) acids. T
Schene 1 4Q£€Héd§1ﬁﬁg2%?{?%E§Feﬁr]-COOH + [ert] 11 netacias hese
1115 Chloroformate Il is introduced into the reaction in
anount s froam@. btherl.dojmitar efjuival pnesenpr éheratiliynf voinh 0. Pe apparent

from the following description

5 Detailed Description of the Invention

N,~Nsc—-amino acids of the present invention(I) can be
prepared by the treatment of amino acids of the general formula
[1, wherein R, and R, represent meanings given for formula I,
with 2-(4-nitrophenylsulfonyl)ethylchloroformate II in mixed

10 aqueous/organic solvent in the presence of base and at the

temperature from 0 to 40°C, preferably from 0 to 20°C(Scheme 1).

Scheme 1

_— — - —— ]
HNR;—CHR;-COOH  + ow—@-ﬁ CH,CH;~0~C—Cl |
0
it I

15
Chloroformate II is introduced intoc the reaction in
amounts from 0.5 to 1.5 molar equivalents, preferably from 0.7
to 0.9, as related to amino acid. As an organic component of

the solvent any aprotic organic solvent may be used which is



to 0.9, as related to amno acid. As an organi c conponent of the '
sol vent any aprotic organic solvent may be used which is WO 98/ 17638

PCT/ KRO6/ 6 WR*I%/&O%Q
di ssol ve hegég?Fating reagent and is mxible with wat er, tor exanple,

acetonitrile, DVF, tetrahydrofuran or di oxane. A base nmay be organic or
i norgani ¢ base, for exanple, sodi um or potassi um carbonate, nagnesi um
or cal ci um oxi de, 5 triethylam ne, N nethyl norpholine. Accordi ng
to anot her met hod of the present inventi of, am no acids of the general
formula Il are firstly converted into NyOtrinethylsilyl dervatives
usi ng met hodsp&bbante ndiseolve e acylabhbngtreagedtwandl dguinialikhe wiblnt
of chl oroformate 10 I'1'l in anhydrous organic solvent, for exanple,

di chl or onet hane in the presence of base, for anple, terti am ne.
After alj@Ests h@ﬂ?o@ﬁﬁ&%%ﬁ'iﬂ?%Fﬂﬁﬁ?ﬁ%éeacfpééeg%Fﬁr Wﬁﬂéﬁ*vr‘ or
derivatives desirable N err]-Nsc-amno acids | are obtained in a free

O e BRAL Y S s 4y et i o pssen
sodium or potassium carbonate, magnesium or calcium oxide,

5 triethylamine, N-methylmorpholine.

According to another method of the present invention,
amino acids of the general formula II are.firstly converted
into N,O-trimethylsilyl dervatives using methods known in the
art and then treated with equivalent amount of chloroformate

10 I in anhydrous organic solvent, for example, dichloromethane
in the presence of base, for example, tertiary amine. After
aqueous hydrolysis of intermediate acylated trimethylsi%yl
derivatives desirable E@—Nsc—amino acids I are obtaige@ in a
free from.

15 Derivatives of the formula I, wherein R, is hydrogen, and
R, represents N-(4,4'-dimethoxybenzhydryl)carboxamidomethyl or
2-[N- (4, 4'-dimethoxybenzhydryl) carboxamido] ethyl, may be
prepared by the reaction of the known derivatives I, wherein

R, is hydrogen, juui R, represents carboxamidomethyl or 2-



2-[N-(4, . 4" -di met hoxybenzhydryl)carboxam do]ethyl, nmay be pr epar ed
by the reaction of the known derivatives |, wherein Rl err] is hydrogen,

and Rl er riygggaresgent s car boxam donet hyl or 2- WO 984+ a%B6/00179
PCT/ KR96/ 00179 7 _ -
(carboxam do)ethyl, with 4,4'-di net hoxybenzhydrol in organic sol vent
in the presence of strong acid. As a solvent acetic acid may be
used, and as a strong acid-sulfuric or met hanesul f oni ¢ aci d.

5 Derivative of the formula |, wherefn R err] is hydrogen, and R2
represents 3- guanldlnoprogg gN [err]-Nsc- Arg H), may be prepared by
the reacti ohcerbargnafpeewryh 2wEahnidy ddpledmptinexgoenzhydrol in organic

et hylchl orofornate in water in the presence of sodlun1 bi car bonat e,

resulting N err Ltro | t hi )etho carbo 10 arginine is then
oxi di zed |n%o£d£g%ré %ﬁ P? %& Car §) % Qﬁgl?c hﬁﬁ?dbeﬁpb #Rki geethe
organi ¢ solvent, for exanple, ethanol or acetic acid.

Derivative gfifhenbgr mjaa lusashereidy RIg5r] al s shydpeaen, ad]ds( 1 rr

represents inidazo?; 2-methyl (N err]-Nsc- ng- ngg Ay T fu{%g ér

prepared from N err]-Nsc-Nerr]-protected hlstldlne derlvatlve by
methanesulfonic acid.

5 Derivative of the formula I, wherein R, is hydrogen, and
R, represents 3-guanidinopropyl (N,~Nsc-Arg-OH), may be prepared
by the reaction of arginine with 2-(4-nitrophenylthio)-
ethylchloroformate in water in the presence of sodium
bicarbonate, resulting'NL—Z—(4-nitrophenylthio)ethoxycarbonyl—

10 arginine is then oxidized into desired N,-Nsc-arginine with
hydrogen peroxide in organic solvent, for example, ethanol or
acetic acid.

Derivative of the formula I, wherein R, is hydrogen, and

R, represents imidazolyl-2-methyl (N,~Nsc-His-OH), may be

15 prepared from N, -Nsc-N, -protected histidine derivative by

selective deprotection of imidazole rign, for example, by

selective acidic detritylation of known N,~Nsc-Nj,-
triphenylmethyl-histidine.

It is seen from molecular formula that compounds I have



sel ective deprotection of imdazole rign, for exanple, by sel ective
acidic detritylation of known N err]-Nsc-Nerr]-

tri phenyl i stidine. It is seen from nol ec KRS a t hat
corrpoundswlbtgﬁg\%?h WO 98/17638 - B Hnch S

PCT/ KR96/ 00179 8 -an asynmmetric
a-carbon atom Because a-carbon atom does not participate in
reactions enployed for the preparation of conmpounds |, so the
configuration of this chiral center 8exi sting in starting anino acids
Il is retained in resulting 5 N[err]-Nsc-derivatives |I. Therefore it is
obvi ous t hat3Tt S YRRR@BEEC CG-carlpnt aeopr esBacaiaeedtcanboan atenusied sf aott he
preparation of Nerr]- Nsc-amino acids | in any chiral fornm(L or D),
as well as . r.acem c.conpounds, dependi n n_the configuration of the
conmpound | | .partft?l%aete Négnrlﬁeﬁ%cgféﬁ erellr]pqz?r}%cgt[ &PF) TREbREIRAME G of
derivatives of the formula | according to the present invention
correspond tc@mpoundd I UGt UsES tfe Sicde raRRAIMAT iR kBeWN1: @M AP 801 dSante
cont ai ni ng or not containing protective groups known in the artful:agl e
1).

existing in starting amino acids II is retained in resulting

5 N,-Nsc-derivatives I. Therefore it is obvious that the methods
of the present invention can be used for the preparation of N~
Nsc-amino acids I in any chiral form(L or D)}, as well as
racemic compounds, depending on the configuration of the
compound II.

10 Meanings of R, and R, substituents in derivatives of the
formula I according to the present invention correspond to
structures of side chains of known &-amino acids containing or

not containing protective groups known in the art(Table 1).

15
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9 Tabl e

1 whagnimgs of Rlerr] and Rl err] substituents in corf@iike/40179

No R1 R2 Am no ‘aci d Abbr evi ati on

| -1 H Hydroxynet hyl Serine Nsc- Ser - OH 5
| -2 H 1-Hydr oxyet hyl Thr eoni e Nsc- Thr - CH

| -3 H 4- Hydroxybenzyl Tyrosi ne 5 Nsc- Tyr - OH

-4 H I mdazol yl - 2- net hyl Hi sti di ne Nsc- Hi s- OH

-5 H Benzy %%ne hyl O Benzyl - seri ne Nsc- Ser (Bzl)-OH
-6 H 1-Ben ‘?(y}et hyl O Benzyl -t her oni ne Nsc- Thr (Bzl ) - OH
10 1-7 H 4-Benzyl oxybenzyl O Benzyl -t yrosi ne

Nsc- Tyr ( Bzl )Méa'iu
[err]-benzyl

ngs of pﬁ&ég@%&%!ﬁﬁ&ﬁ@ﬂik”Ehh)ébmpoﬁ%%r tdc acid

-ester TF
Nsc- G u(OBzlyg

2= Benzyroxycar b
R2

S- Benzyl t hi orre%?)]/

S- Benzyl

1-11 H S- (D phenyl nethyl)thio

- met hyl

5

10

15

I-} H Hydroxymethyl
-2 H 1-Hydroxyethyl
I-3 H 4-Hydroxybenzyl
I-4
I-5 H Benzyloxymethyl
H 1-Benzy10xyéthy]

I-6

I-7 H 4-Benzyloxybenzyl

I-9

I-10 H S-Benzylthiomethyl

H Imidazolyl-2-methyl

0
lAmin_oacid - 8Bb&Viation> | -10 H
-clystei ne Nsc- CNS%BZF%I?%-(
S- D phenyl net hyl - cyst ei ne Nsc- Cys(Dpm - OH
Serine Nsc-Ser-OH
Threonie Nsc-Thr-OH
Tyrosine Nsc-Tyr-OH
Histidine Nsc-His-OH

H Benzyloxycarbonylmethyl

H 2-(Benzyloxycarbonyl)ethyl

I-11 H S-(Diphenylmethyl)thio

~methyl

O-Benzyl-serine

O-Benzyl-theronine

O-Benzyl-tyrosine

Aspartic acid -benzyl

-ester.

Glutamic acid y-benzyl

-ester

S-Benzyl-cysteine

S-Diphenylmethyl-cysteine

Nsc-Ser(Bzl)-OH
Nsc-Thr(Bzl)-OH
Nsc-Tyr(Bzl)-OH

Nsc-Asp(OBzl)-OH

Nsc-Glu(OBzl)-OH

Nsc-Cys(Bzl)-OH

Nsc-Cys(Dpm)-OH
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No Rl R2wo 98/17638 _ Am no acid pCTABRERYIZAL | ON
|-12 H 4-(Benzyl oxycar bam do) N err]-Benzyl oxycarbonyl Nsc-Lys(Z)-OH

- but yl -l ysine 5 1-13 H 3- Guani di nopr opyl

Ar gi ni ne Nsc- Ar g- CH l-14 H

3-(N err]-Tol uenesul fonyl) N[ err]-Tol uenesul f onyl Nsc- Arg(Tos) - COH
guani di nopr opyl - argini ne 10.15 H 3-(N[err]-Nitro)guani di no
N err]-Nitro-arginine Nsc-Arg(NJ err])-OH - propyl 10
| -16H 3-[N err]-(4-Methoxy-2, 3, 6- N err]-(4-Methoxy-2,3,6-tri

Nsc- Ar g( M r)—OH trinmethyl-henzenesul fonyl)

- met hyl benzenequl 1 onyl) guandi nopr opy! - argi ni ne
|-17 H N-(4,No- Bliﬁ& hoxybenzhy N efAmunodacld - Di met hoxybgAbbrgviation

Nsc- Asn( Moh) - OH -dryl)car boxam domnet nyt -daryt)=—asparagrne

15 1-18H 2-[n- %4, 4' - Di met hoxybenzhy Ny- (4, 4'-Di met hoxybenzhy

Nsc- G n( Moh)1-8HH 4-(Benzyloxycarbamidpy| ) cBle Hésoapioysiagionyl - Miss-Lys(@)-@Fhni ne
| -19H S-tert-Butyl dithionethyl S-tert-Butylthio-cysteine

Nsc- Cys( St Bu) - CH

-butyl -lysine
5 I1-13 H 3-Guanidinopropyl Arginine Nsc-Arg-OH
I-14 H 3-(N°-Toluenesulfonyl) NC-Toluenesulfonyl Nsc-Arg(Tos)-OH
guanidinopropy! -arginine
I-15 H 3-(N°-Nitro)guanidino NC-Nitro-arginine Nsc-Arg(NO,)-OH
-propyl

10 I-16 H 3-[N®-(4-Methoxy-2,3,6-  N%(4-Methoxy-2,3,6-tri Nsc-Arg(Mtr)-OH
trimethyl-benzenesulfonyl)] -methylbenzenesulfonyl)
guandinopropyl -arginine
I-17TH 'N-(4,4'-Dimethoxybenzhy NB-(4,4-Dimethoxybenzhy Nsc-Asn(Mbh)-OH
-dryl)carboxamidomethyl  -dryl)-asparagine
15 I1-18 H 2-[n-(4,4-Dimethoxybenzhy Ny-(4,4'-Dimethoxybenzhy Nsc-Gln(Mbh)-OH
-dryl)carboxamido]ethyl -dryl)-glutamine

I-19 H S-tert-Butyldithiomethyl . S-tert-Butylthio-cysteine Nsc-Cys(StBu)-OH
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PCT/ KR96/ 00179 11 No
Rl R2  wo 98/17638 Ani no aci d Abb reeirR96m0179

1-20 H 4-[2-(4-Nitrophenyl sul fo- Ne-[2-(4- N trophenyl sul f on- .

Nsc- Lys(Nsc) - OH nyl ) et hoxycar bam do] butyl yl) et hoxy

carbonyl ] -1 ysine |-21 H Propyl Nor val i ne

Nsc- Nva- OH 5 1-22 H Butyl 11 Nor | euci ne

Nsc- Nl e- OH =23 H Ft hyl [err]-Am nobutyric acid
Nsc- Abu- OH | - 24 H 3-(benzyl oxycar bam do) N err] {Benzyl oxycar bonyl
Nsc- Or( Z) - oo |R1{R2 - pr opy! no acid -omi {ARkreviation |- o5 H
3-(tert-Butoxycarbam do) N err]-tert-Butoxycar- Nsc- O Boc)-OH 10
- propyl ~ bonyl -om tine . 15 WO 98/ 17638
PCT/ KR96/ 001720 H 4-[2-(4-Nitrophenylsulfo- =~ Ne-[2-(4-Nitrophenylsylfon- Nsc-Lys(Nselg@Hher
wth N err]-Nsc-am no aci ds di scl osed in I nt ernati onal

Publ i cati on No. W96/ 25394, the_conpounds of the )
nyl)ethoxycarbamido]butyl  yl)ethoxy carbonyl}-lysine

I-21 H Propyl Norvaline Nsc-Nva-OH

5 1I-22 H Butyl Norleucine Nsc-Nle-OH
1-23 H Ethyl a-Aminobutyric acid Nsc-Abu-OH

1-24 H 3-(benzyloxycarbamido) Nb&-Benzyloxycarbonyl Nsc-Om(Z)-OH

-propyl -omitine
I-25 H 3-(tert-Butoxycarbamido)  N&-tert-Butoxycar- Nsc-Om(Boc)-OH
10 -propyl bonyl-omitine

15



formula | shown in Table 1 may be used to inplenment a w de variety of

tactical approaches to the peptide synthesis, 5 including not only
solid phag P Heagl SO sol ution syntheses. Usi ng N err brhisérdghpirgct i on
it is pOSSIB e now to devel op synthetic schenes of peptide assenbly in
solution on the basis of tert- butyl type or benzyl type or m xed type
of side-chain protection, and also to apply m ni mal side-chain
protection 10 tactics. The present invention, therefore, is
regarded as an addition to, and 138 continuation of,

af orenenti oned I nternational Publication No. W96/25394. The
invention will nofPgethescri BéGhby WayNeE-aRrippl esacids whiddlsdrsest oviided
as illustration and are not intended as bei ng Ilnltlng Al'l of the

A her o 0P Rt L1 AWEI8 L scars S8°6E) RROSE) 2996 AR LAY o' 60

ot herw se |n
N err]-Nsc- C>Benzy| Tyrosi ne(l-7) WO 98/ 17638

PCT/ KR96/ 001f@rmula I shown in Table 1 may be usedlBo implement8.aliwiheof
O benzyl -tyrosine and 7.7 g of potassium
variety of  tactical approaches to the peptide synthesis,
5 including not only solid phase but also solution syntheses.
Using N, ~Nsc-protection it is possible now to develop synthetic
schemes of peptide assembly in solution on the basis of tert-
butyl type or benzyl type or mixed type of side~chain

protection, and also to apply minimal side-chain protection

10 tactics.

The present invention, therefore, 1is regarded as an
addition to, and a continuation of, aforementioned
International Publication No. W096/25394.

The invention will now be described by way of examples

15 which are provided as illustration and are hot intended as
being - limiting. All of the amino acids in the following
description have L-configuration unless otherwise indicated.

Example 1

N,-Nsc-0-Benzyl-Tyrosine (I-7)



carbonate were dissolved in 150 ml of water-di oxane m xture(3:1, v/v)

and cooled in ice bath, then solution of 7.5 g of

2- (4-nitr symesiyaedqul f onyl )ethyl chloroformate 11 in 70 mM  PCTKRS#6/0d19xane
was added dropwi se within 15 min with stirring. Cool i ng- bat h was
removed and m xture was stirred for additional 20 m n, then evaporated
to ca. 100 m under reduced pressure and transferred into separating
funnel. 100 mM of water was added, the resulting solution was

extracted with 2 x 50 m 10 of ethyl acefg Aqueous | ayer was

separ at ed, aC|d|f|e o] % quurlc acid with cooling in

i ce bath, them qé Xt Igac?edm}?%%f %)8r rr$ g &Y 9aget gt 2 f g U
extracts wer e drled over anhydrous sodi um sul fate and evaporated at

reduced pressi®onaReCr ywéat | i ddlsiselveld t henresbdue fr onpet hylaterlBioxane
acet at e- hexane gave the desired product 1-7 in a formof white

crystalline powder(70% . For characterization see Table
2( Exanpl e 7) mixture(3: LExéwbl@dz cooled in igeNbethhr étemmeclutdpn of 7.35\0
98/ 17638 PCT/ KR96/ 00179

g of 2-{4-nitrophenylsulfonyl)ethyl chloroformate O in 70 ml
5 of dioxane was added dropwise within 15 min with stirring.
Cooling bath was removed and mixture was stirred for additional
20 min, then evaporated to ca. 100 ml under reduced pressure
and transferred into separating funnel. 100 ml of water was
added, and the resulting solution was extracted with 2 x 50 ml
10 of ethyl acetate. Aqueous layer was separated, acidified to
pPH 2 with 40% sulfuric acid with cooling in ice bath, them
extracted with 3 x 80 ml of ethyl acetate. Combined extracts
were dried over anhydrous sodium sulfate and evaporated at
reduceéd pressure. Recrystallization of the residue from ethyl

15 acetate-~hexane gave the desired product I-7 in a form of white

crystalline powder (70%). For characterization see Table
2 (Example 7).
Example 2

N,-Nsc-Threonine (I-2).



14 3.58 g of threonine and 100 m anhydrous di chl oronet hane,
were placed into 250 m round-bottom fl ask equi pped with refl ux

condenserwaydnogsgppi ng funnel. To the suspension 9.7 M ofcrxresno17e
chl orotrimet hyl silane was added with vigorous stirring, and.the 5

m xture was heated to boiling for 1 hr. The resulting solution was
cooled in ice bath, then 9.0 mM of triethylamne and 9.0 g of
chloroformate 111 were added with stirring. The mxtire was stirred
for 20 min in ice bath, then for additional41.5 hr at room
tenperature. The solvent was evaporated at reduced 10 pressure, and the
resi due was di stribPCed Pét RBEACRBDENRNEf 100 mleppplydzousatid chi¢reBe thianef
2. 5% aqueous sodi um bi car bonat e. Aqueous | ayer was separated, washed

with 50 m of ether acidified to pHwth 1 hydrochl oric acid, them
extracted w tHte PLageg %g?’d ?_-‘,04 T 55’95%8’.“ E%I%%/n%‘éuje&?eréd’f&%/\éeé ux
dried with 15 anhydrous sodium sul fate and evaporated at reduced

pressure. confeinfsératdri) @fogdliend eshiinel W t Ropatdol SUp&Ihedn 98ve Lheor
desired product 1-2 in a form of vjﬂte powder (75% . For " °

characterizati on see Table 2(Exanple 7). Exanpl e 3 WO
08/ 17638 chlorotrimethylsilane was added wipPQTrkROB0@915€irring, and the

5 mixture was heated to boiling for 1 hr. The resulting solution
was cooled in ice bath, then 8.0 ml of triethylamine and 9.0
g of chloroformate II were added with stirring. The mixtire
was stirred for 20 min in ice bath, then for additional 1.5 hr
at room temperature. The solvent was evapbrated at reduced

10 pressure, and the residue was distributed between 200 ml of
ethyl acetate and 250 ml of 2.5% aqueous sodium bicarbonate.
Agueous layer was separated, washed with 50 ml of ether,
acidified to pH with 1 N hydrqchloric acid, them extrgcted with
3 x 70 ml of ethyl acetate. Combined extracts were dried with

15 anhydrous sodium sulfate and evaporated at reduced pressure.
Trituration of the residue with petroleum ether gave the
desired product I-2 in a form of white powder(75%). For
characterization see Table 2 (Example 7).

Example 3



15 . . N err]-Nsc-N err]-Benzyl oxycarbonyl -Onitine (I-24)

8.0 g of Nerr]-benzyl oxycarbonyl-ornitine and 120 m of anhydr ous
di chl or onWO#8A&3%er e pl aced into 250 m round-bottom PEHKRIGOM7Dped
wi th reflux condenser and dropping funnel. To 5 the mxture 12.7-m of
triethylamne and then 7 m of chlorotrinethylsilane were added with
vi gorous stirring, and the mxtire was heated to boiling for 1.5 hr.
The reaction m xture was then cooled % ice bath, 9.0 g of
chloroformate 111 was added at once, and stirring was continued for

1.5 hr at 10 rﬂgﬂiﬁé@ﬂﬂ?ﬁf@dﬁ_-oxycﬂ%&@ﬂ—%ﬁnﬂ@ﬁm@V@ﬂ?EEd at reduced
pressure, and the residue was distributed between 250 m o et hyl

acetate and 250 ml of 2.5% aqueous sodi um bi carbonat e. Aqueous | ayer
was separated, washé&d gi tdf 5§;tiderodybtdwerarbonylacroitied tangpH120with LN
hydrochl oric acid, then extracted 15 with 2 x 100 ml of ethyl acetate.
Conbi ned extracts were dried w t h anhydrous sodi um sul fate and

evapor at ed aBP¥aEeed dichleporadiagie REERy SLACPAZAREON26P e rresddle thosm

et hyl acet at e- hexane gave the desired product 1-24 in a formof white

pO“der(849©-fEQEkCQaﬁﬁﬁﬁsai%ﬁ{AOPeffﬁxT€9§d8£§é§”Bh8 é}Opping funnel. To

5 the mixture 12.7 ml of triethylamine and then 7 ml of
chlorotrimethylsilane were added with vigorous stirring, and
the mixtire was heated to boiling for 1.5 hr. The reaction
mixture was then cooled in ice bath, 9.0 g of chloroformate II
was added at once, and stirring was continued for 1.5 hr at

10 room temperature. The solvent was evaporated at reduced
pressure, and the residue was distributed between 250 ml of
ethyl acetate and 250 ml of 2.5% agqueous sodium bicarbonate.
Agueous layer was separateq, washed with 50 ml qf ether,
acidified to pH 2 with 1 N hydrochloric acid, then extracted

15 with 2 x 100 ml of ethyl acetate. Combined extracts were dried
with anhydrous sodium sulfate and evaporated at reduced
pressure., Recrystallization of the residue from ethyl acetate-
hexane gave the desired product I-24 in a form of white

powder(84%). For characterization see Tabe 2 (Example 7).
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16 Exanpl e 4

N err] - NsgoMg47eds - Di met hoxybenzhydryl ) - Asparagi ne(1-17). pcT/KR96/00178. 89 ¢
of Nerr]-Nsc-asparagine and 2.6 g of 4,4 - di met hoxybenzhydr ol
were dissolved in 25 m of glacial acetic 5 acid. To the solution 0.4
m of met hanesul fonic acid was added, and the m xture was allowed to
stand overni ght at room tenperature. The resulting m xture was then
poured into 100 m of ice-cold waterl® th mixing, the forned
precipitate was filtered off, washed with water and themw th ether.
The crude 10 prExhrelesds dissolved in 10 M of warm DMF, filtered and
reprecipitated with ether. The preci pitate was col I ected by

filtration, washed with eth rie d|n acuo Id| t.he desired
compound 1-17 as=As&GPdial’ I | Hydy dT) %‘?a‘rnfc{tIe i Zat i on
see Tabl e 2(Exarrp| e 7). 15 Exarrpl e 5 N err]-Nsc- Arginine
(r-13) d3 hegsoly¢t i gp-gE 1 agpgrgfgﬁ@dl WRHDI carongt e gnd 4.42
g of arginine hydroc Iorldeln 2‘5rr1 of "watér stirred at room

tenperature 5.74 g of 2-(4-nitrophenylthio)ethylchloro-formate
dimethoxybenzhydrol were dissolved in 25 ml of glacial acetic

5 acid. To the solution 0.4 ml of methanesulfonic acid was
added, and the mixture was allowed to stand overnight at room
temperature. The resulting mixture was then poured into 100
ml of ice-cold water with mixing, the formed precipitate was
filtered off, washed with water and them with ether. The crude

10 product was dissolved in 10 ml of warm DMF, filtered and
reprecipitated with ether. The precipitate was collected by
filtration, washed with ether and dried in vacuo yielding the
desired compound I-17 as a crystalline power(SO%)T For
characterization see Table 2 (Example 7).

15 Example 5
N, ~Nsc-Arginine (I-13).
To the solution of 1.7 g of sodium bicarbonate and 4.22
g of arginine hydrochloride in 25 ml of water stirred at room

temperature 5.74 g of 2-(4-nitrophenylthio)ethylchloro-formate



WO 98/ 17638 PCT/ KR96/ 00179

17 was added in five equal portions during 30 mn, then stirring

was cont iwpiesiifeds additional 2 hrs. The m xture was saponiHGTAIR96/00179%t o pH
8.5 with conc. ammoni a solution and left for 3 hrs at 4ierr] C. -
Precipitate formed was coll ected, washed with ice-cold 5 water, dried on
the filter with suction and dissolved in 30 m of acetic acid. To the
solution 4 m of 34% hydrogen peroxide 17, \as added, and the m xture was
|l eft for 30 hrs at room t enper at ur e. Then the mture was evaporated to
dryness, and dtag.regi.due was,tri tﬁr.at ed with etBFbyI .acetate, collected
by 10 fit P25 6%QadRed 1VFt RABRRePCARACRS 841N %S MY Tyi v gthe tirring
desired product 1-13(88% . For characterization see Table 2( Exanpl e

7). ; i r] - Hi gt lLdink 24 s 856
g of Nerr] hy Ielsscl:zé %FE%L ?ilé?r;f%%e%%ﬁlr?elt%l rﬁ ;Nt%% di ngh\%/afsnggitgggl %/lae(sj S'Lalspcmifnlegjo

m 90% aqueous acetic acid and boil ed under reflux for 30 mn. Ater
cool ing thetpr gt pdtateitascdbntt ermdoafif, saidittile and féFtr &be Bahrs at
evaporated. The residue was triturated with ether and col | ected by

filtration %gving t he desired goqyound -4 in ) _
C. ormed was collected, washed with ice-cold

Precipitate
5 water, dried on the filter with suction and dissolved in 30 ml
of acetic acid. To the solution 4 ml of 34% hydrogen peroxide
was added, and the mixture was left for 30 hrs at room
temperature. Then the miture was evaporated to dryness, and
the residue was triturated with ethyl acetate, collected by
10 fitration, washed with ether and dried on air to givé the
desired product I-13(88%). For characterization see Table
2 (Example 7).
Example 6
N,-Nsc-Histidine (I-4).
15 6.6 g of N.-Nsc-N; ~triphenylmethyl-histidine was dissolved
in 30 ml 920% aqueous acetic acid and beoiled under reflux for
30 min. Ater cooling the precipitate was filtered off, and the

filtrate was evaporated. The residue was triturated with ether

gnd collected by filtration giving the desired compound I-4 in
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18 95% yi el d. For characterization see Table 2(Exanple 7).

Exanpl e &voosi7638  Properties of N err]-Nsc-anmino acids IpcT/KR96/00179 Shown

in Tabel 2 are the conpounds of formula | which were 5 prepared utilizing

provi ded net hods described in detail in exanples 1-6.  Figures in the

col um "Met hod" correspond to nunbers of exanples where particul ar

nmet hods are descri bed. Chronatographaé nobility values R err] are

shown for thin-Iayer chr omat ogr aphy heets Al ufolien Keselgel 60

F254( Mer ck, 0 Dar nst adt rmany) ; of or m an acet

95: 5: 3, %A¥13 'beﬂ%gnéﬁ%ii?%%giéi %?% ﬁﬁ?dyﬁﬁgﬁ géé§am?g? ?gEre used

as devel opi ng solvents, spots were detected by UV-absorbance and/ or

by ninhydrin reacgi Q?p %bbecular ion masses (MrH) were measur ed

using Ms-BC-1 tine- % i ght mass spectroneter with 15 Cf 252

radi ati on-pronoted desorption(El ectrom SPA Suny, Ukr ai ne) .
Properties of N, -Nsc-amino acids I.

Shown in Tabel 2 are the compounds of formula I which were

5 prepared utilizing provided methods described in detail in
examples 1-6. Figures in the column "Method" correspond to
numbers of examples where particular methods are described.
Chromatographic mobility values R; are shown for thin-layer
chromatography sheets Alufolien Keselgel 60 F,; (Merck,

10 Darmstadt, Germany); chlorcform/methanol/acetic acid, 95:5:3,
(A) and benzene/acetone/acetic acid, 100:50:3, (B), were used

as developing solvents, spots were detected by UV-absorbance
and/or by ninhydrin reaction.' Molecular ion masses(}_i_ﬂ.{)+ were
measured using MS-BC-1 time-of-flight mass spectrometer with

15 Cf?? radiation-promoted desorption(Electrom SPA, Sumy,

Ukraine).
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Tabel 2 woo9s/ii768 operties of N err]-Nsc-am no acids | PCT/ERYGI0P179
Compound Met hod Rlerr] (A Rerr] (B) Mol ecul ar Mol ecular ion, (MtH)[err]
formul a Cal cd Found 5 2 ' 3 4
5 6 7 8 -1 Nsc- Ser- CH 2
0.40 0.30 (derr]Herr]Nerr](Jerr]Ss 31332 363. 6 -2
Nsc- Thr - OH 2 0.42 0.35 C[err]H[ rr]Nferr]derr] S 377.35
377.6 I-3lr Nsc- Tyr-OH 0.40 0.37
C[err]H[err]W[%e? ?qerr]S 439. 44 439.9 -4 Nsc- Hi s- CH
6 0.15 0.10 C[err]H[err]N[err]CIerr]S 413. 40 413.1 10 1-5
Nsc- Ser ( Bzl )P%ertgeg O 9. Ngcsgmmg %rcr]]dg qr r] N[ er rlderr]S 453. 46
453. 8 Nsc- Thr( Bzl
C[eI’I’]H[eI’er[erer{Prij 40/ 749 r-_f— |\bb-|y|\|:>Z|)-O-|
1,3 0.75 0. Clamidaoher r | Meeot] mkay n@) MBRGuIBT | MoRddadion, v+ - 8
Nsc- Asp(OBzl)-OH 3 0.60 0.45 dCerr]JHerr][NNerr]gerr]S 481. 4 480. 9
-9 Nsc-Asp(@Bzl)-OH 3 0162 0.443 (errjHerr]Ng[rrTgerr]S 459.50
495. 1 15 1-10 Nsc- Cys(Bzl ) - OH B 0. 75 forthufd Calcd Found
CerrJHerr]Nerr]derr] S erf] 449. 53 469. 3 - 11
Nsc-Cys(Dpm-COH 11,3 0.75 0} 70 [err]H err]Nerr]Merr]S[erk] 545. 63
545. 2 5 il -1p Nsc-Lys{Z)-CGH| 4 ¥ 0.65 4.5 7 8
d err] H er riNerr+Srerr1+S 138585383 Wo—981-1+638
PCT/ KR96/ 00179

I-1 Nsc-Ser-OH 2 040 030 C,H;)N,0,8 363.32 363.6

I1-2 Nsc-Thr-OH 2 042 035 C,HN,0,S 377.35 377.6

I-3 Nsc-Tyr-OH 2 040 037 C;,H;N,O,S 439.44 4399

I-4 Nsc-His-OH 6 0.15 010 CHN,0,S 413.40 413.1

10 I-5 Nsc-Ser(Bz[)-OH 1,3 0.70 0.55 C,gH,N,O,S 453.46 453.8

I-6 Nsc-Thr(Bzl)-OH 3 070 0.55 C,H,,N,0,8 467.49 467.9

I-7 Nsc-Tyr(Bzl)-OH 1,30.75 0.55 C,H,N,0,S 529.57  530.1

1-8 Nsc-Asp(OBzl)-OH 3 0.60 045 C,H,N,0,,S 481.47 480.9

15 I-10 Nsc-Cys(Bzl)-OH 3 0.75 060 C,,H,)N,0,S, 469.53 469.3
I-11 Nsc-Cys(Dpm)-OH 1,3 0.75 0.70 C,H,N,0,S, 545.63 545.2
I-12 Nsc-Lys(Z)-OH 3 065 050 Cy,H,N,0,,S 538.58 538.3



20 Entry Conpound Met hod Rlerr] (A Rerr](B) Mlecular .

Mol ecul ar 1on, (MtH)[err]

formul a wo og/f78dscd Found 1 2 PCT/KR96/00179 3 4

5 6 7 8 0 1-13 Nsc- Arg- OH -5 0.10
0. 05 Cerrl]Herr]Nerr]Jerr]S 432.45 432. 8 5 1-14
Nsc-Arg(Tos)-OH 1,2 0.35 0.30 C[err]H[err]N[err]CIerr]S[err] 586. 64

586. 9 | -15 Nsc-Arg(NdJ err])-OH 2 0.25
C[err]H[err]N[err]Qerr]S 477. 45 207.1 I-16

Nsc- Arg(M G_: !'\ /IQ ﬂ_ 25 __Clarr H[g_r_r 3
629. 4 Erit 17Com Nﬁrﬁl As (I\Wl?lhbgvmgdA) R(B) PBolécull | Molecular ion, (M+H)"*
C[err]H[err]N[err]CIerr]S 16. 65 616. 1 l{- 18 Nsc- d n( Moh) - OH
4 0.58 0.33 (lerr]Herr]Njerr]Jlrr]$ 630.68 6362 O —+=19
Nsc-Cys(StBu)-OH 3 0.60 .45 derr}H eri]ifmula] Ojer Calder [ ] Foud®7. 57
567. 2 | - 20 Nsc- Ly (Nsc) OH 3 0§55 0.40

d err] H er r-Ner--er+-St-et+—661—66- 5621 b1 Nsc-Nva- OH
2 0.65 0.501 CErr]p[err Nie,rr]ﬂerzr]!s 5 375.39  375.6 7 8 22
Nsc- Nl e- OH 20 65— 0 50— CterriHerriNer1derrS——38942—
389.6 | -23 Nsc- Abu- CH 2 0.60 0.47

Cerr] H errINBer r NkeAnglOH  3755400.10 7% 8 C,;H,9N,0,524 432 Msc- OxiZ)g- OH
3 0.62 0.47 C[err]H[err]N[err]Qerr]S 533. 55 534.0 | -25

Nsc- On Boc) - CH 3 0.65 0.43 (derr]Herr]Nerr]gerr]S 490.53

491.0 5 IM@ 98NsE8§(Tos)-OH 1,2 035 030 CpH,N,0,S, 586.64 586.9
PCT/ KR96/ 00179 21 What is
clained is: 1.

N err]-2-(41mist r ophemrgaiOHapiil ) at lo@sy cartsonyd, FpNm,ACi d$7.45 477.1
1‘16 NSC-Arg(MtI')-OH 3 0.43 0.35 C25H33N50]OSZ 62873 629.4
I-17  Nsc-Asn(Mbh)-OH 4 0.55 0.38 C,H,N,0,,S 616.65 616.1

I-18  Nsc-Gln(Mbh)}-OH 4 0.58 033 C,H,N,0,S 63068  630.2

W

10 I-19  Nsc-Cys(StBu)}-OH 3 0.60 045 C,H,N,0,S, 467.57  567.2

I-20 Nsc-Lys(Nsc)-OH 3 0.55 040 C,H,N,0,S, 661.66 662.1

I-21  Nsc-Nva-OH 2 0.65 050 C.H,N,0,8 37539 3756
122  Nsc-Nle-OH 2 0.65 050 C,H,N,0,8 38942 3896

I-23  Nsc-Abu-OH 2 0.60 047 CuH,MN,0,S 37540 3758
15 124  Nsc-Om(Z)-OH 3 062 047 CpHuN,0,,S 53355  534.0

I-25 Nsc-Om(Boc)-OH 3 0.65 043 C,,H,,N,0,S  490.53 491.0



havi'ng -t he general formnula: [err] 5

wherein R err] represents h n atom and R[err] may represent

hydr oxy neW®/48/17638hydr oxyet hm%y m’ i m dazol yl PéT/KR96/00179rEt hyl ,
benzyl oxynet hyl , 1-benzyl ox xybenzyl

benzyl oxycar bonl net hyl , 2- (benz?l 0§<yc bonyl ) et hyI , S 10
benzyl t hi onet hyl , S- (di phenyl net hyl ) t hi onet hyl , 4-

(benzyl oxycar bam do) but yl , 3-guanidi9ﬁpropyl, 3- (Nerr]-

t ol uenesul f onyl ) guani di nopr opyI 3 (N[ err] =nitro)guani di nopropyl,
3-[NJerr]-(4-meth Ibenzenesulfonyl)] -

guani di nopr opyl , Q%¥?§ ﬁﬁ C @benzhydryl) car boxam donet hyl , 15
2-[N-(4,4 '-dinethoxybenzhydryl)carboxanldo]ethyl S-tert-

but yl di t hi onet hyl ,1 4N 29( 4Iﬁ$ﬁfﬁ¥ﬁ&ﬂ¥} fEM) gﬁgg ] P :
-butyl, propyl, butylbf‘x et ﬁyl , (benzyll'ssg%(lycar bam go%ro yl, ﬁ? amino aclds
3-(tert-but oxycarbam do)propyl, or 3-(tert-butoxycarbam do)- propyl .
WD 98/ 17638 having the general formula: PCT/ KR96/ 00179

22 2. A nethod for pr epariong of conpounds according to the

o)
Il I
OZN‘@E—CH CHz-0~C-NR;CHR;COOH
o)

wherein R, represents hydrogen atom, and R, may represent
hydroxymethyl, l-hydroxyethyl, 4-hydroxybenzyl, imidazolyl-2-

methyl, benzyloxymethyl, l-benzyloxyethyl, 4-benzyloxybenzyl,

benzyloxycarbonlmethyl, 2-(benzyloxycarbonyl)ethyl, S5-
10 benzylthiomethyl, S-(diphenylmethyl) thiomethyl, = 4-
(benzyloxycarbamido)butyl, 3-guanidinopropyl, 3- (N¢-

toluenesulfonyl)guanidinopropyl, 3=~ (N°-nitro) guanidinopropyl,
3—[N°—(4—methoxy—2,3,6—t;imethylbenzenesulfqnyl)] -
guanidinopropyl, N-(4,4'-dimethoxybenzhydryl) carboxamidomethyl,
15 2-[N-(4,4'~dimethoxybenzhydryl)carboxamido]ethyl, S-tert-
butyldithiomethyl, 4~[2- (4-nitrophenylsulfonyl) ethoxycarbamido]
-butyl, propyl, butyl, ethyl, 3~ (benzyloxycarbamido)propyl, or
3- (tert-butoxycarbamido)propyl, or 3-(tert-butoxycarbamido)-

propyl.



claim1l conprising re Eﬁ ﬁamno acid of the general fornula

win g[j;ﬁ;{}kg‘spﬁé HIE HMSLS?L@SFCM' " &;E‘Eim&"@,_,;’haiﬁmxed

aqueous- organi ¢ sol vent in the "or ésence base.

met hod for preparing of conpounds according to t he claim21 conprising:
10 a) converting of amno acid of the general formula

wherein R err] and R err] represent radicals according to the claim1l,
into ONtrimethylsilylated derivatives; 22 b)reacting of said

O Ntrinethylsilylated derivatives with 15

2- (4-ni trophenyl gul fomdretchdopc s ing ahl compownds eaccpnding tapkbeic
solvent in the presence of base with subsequent hydronS|s

4. A nmethod for preparing of conpound accordin

wher ei n R[] eFtRiRepr ESBRE Sh?@rﬁggﬁté?%n?méﬂﬂ é?r?frEB?e§§H?§al formula
23 N- (4, 4' -di met hoxybenzhydryl ) car boxam donet hyl or 2-[N-(4,4'-

wherein R; and R, represenF radicals according to the
S claim, with 2-(4-nitrophenylsulfonyl)ethoxycarbonyl
chloroformate in mixed aqueous—-organic solvent in the presence
of base.
3. A method for preparing of compounds according to the
claim 1 comprising:

10 a) converting of amino acid of the general formula

wherein R, and R, represent radicals according to the
claim 1, into O,N-trimethylsilylated derivatives;
b)reacting of said O,N-trimethylsilylated derivatives with
15 2-(4-nitrophenylsulfonyl)ethoxycarbonyl chloroformate in
aprotic solvent in the presence of base with subsequent
hydrolysis.
4, A method for preparing of compound according to the

claim 1, wherein R; represents hydrogen atom, and R, represents
>



di met hoxybenzhydryl ) car W“L& ﬂonprising reacting of
N[err]-2-(4 nitrophenyl [““ﬂmn“& “ arbonyl - asparagine or Nerr]-2-
(4-nitro dg kf onyl ) ehoxycar bonyl - gl utami ne, wth 4- gCng,oom
di met hoxy enzhy ol in organic solvent in the presence of acid.

5. A nethod for preparing of conmpound according to the ~claim1,
wherein R err] represents hydrogen atom and R2 represents

3- guani di nopropyl, conprising reacting of arginine with 2-(4-

ni tro-phenyl thio)ethyl chloroformate in waté? in the presence 10 of
sodi um bi carbonate and oxidizing thus forned Nerr]-2-(4

ni tropheny! t B-oeth 0%¥@%ﬂ36ﬁwbﬁﬁﬁﬁﬁﬂ4¥¥KM%?PQﬁRﬁ%ﬁﬁﬂﬁEkﬁ%xpée [N- {4y 4'~

or gani ¢ sol vent. . A nethod for preparing of conpound according

to the dkag”hﬁFgggeE &8 5%2%%LP0§B%§%% e%h Kdr%%a%f¥(¥ﬂ%]re%§%ang of

represents eact
N[err] 2-(4- nltrophenylsulfonyl)ethoxycarbonyl N err]-tri phenyl net hyl

h'5t'@!n@—Wﬂiﬁléﬁééhenylsulfonyl) -ethoxycarbonyl-asparagine or N, -2-
(4-nitrophenylsulfonyl)ethoxycarbonyl-glutamine, with 4-4'-
5 dimethoxybenzhydol in organic solvent in the presence of acid.
5. A method for preparing of compound according to the
claim 1, wherein R, represents hydrogen atom, and R, represents
3-guanidinopropyl, comprising reacting of arginine with 2-(4-
nitro-phenylthio)ethylchloroformate in water in the presence
10 of sodium bicarbonate and oxidizing thus formed N, -2-{(4-
nitrophenylthio)ethoxycarbonyl-arginine with hydrogen peroxide

in organic solvent.
6. A method for prepar;ng of compound accordipglto the
claim-1, wherein R, represents hydrogen atom, and R, represents
15 imidazolyl-2-methyl, comprising reacting of N,-2- {4~
nitrophenylsulfonyl)ethoxycarbonyl-N;,~triphenylmethyl -

histidine with acid.



