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of the Invention The:field of the invention concerns protected
am no acid derivatives for ' solid phase Jat | de

synt hesi sW0 9125394 nanely, 5 PCT

Nl err]-2-(4-nitorphenyl sul fonyl)ethoxycarbonyl -am no acids having the
gener al formula I: [err] 10 wherein R err] represents
hydrogen atom and R err] ma repr esent hydr ogen rret hyl, isopropyl,

1- met hyl propyl, 2-neti&Fs IRPIe L 5 - ; - but oxyet hyI
2- et hyl t hi oet hyl , benzyl car boxam dorret hyl , 2- car boxam doet hyl ,

tert - but oxy A LD arition’ butoxycarbonyl)et hyl ,
4-(tert-but 8XyC: T

, 4-tert-but oxybenzyl, I ndol yl - 3- et hyl ,

The field of the invention concerns protected amino acid derivatives for
solid phase peptide synthesis, namely,

5  N.-2-(4-nitorphenyisulfonyl)ethoxycarbonyl-amino acids having the general

formula I:
? ]
I
ozn-@ﬁ—CHZCHE—O-C—NR;CHRZ—COOH
(o)
I
10 wherein R, represents hydrogen atom, and R may represent hydrogen,

methyl, isopropyl, 1-methylpropyl, 2-methlypropyl, tert-butoxymethyl,
1-tert-butoxyethyl, 2-methylthioethyl, benzyl, carboxamidomethyl,
2-carboxamidoethy!l, tert-butoxycarbonylmethy!, 2-(tert-butoxycarbonyl)ethyl,
4-(tert-butoxycarbamido)butyl, - 4-tert-butoxybenzyl, indolyi-3-methyl,
15 s-(triphenylmethylithiomethyl, 1 -(triphenylmethyl)imida;olyl-Amethyl,
3-(N®-mesitylenesulfonyl)guanidinopropyl, N-xanthylcarboxamidomethyl,
2-(N-xanthylcarboxamido)ethyl or S-(acetamidomethyl)thiomethyl.

or R; and R: together represent propylene radical,



15 S-(triphenyl nmethyl)thl onmethyl, 1

-(triphenyl methyl)im dazol yl.-4met hyl, :

3-(N err]-nesityl enesul f onyl ) guani di nopropyl, N-xanthyl carboxani donet hyl ,
2- (N- xant hyl car boxam do) et hyl or S-(acetam donet hyl)thi onet hyl .

or Rlerr] andwesssysst oget her represent propylene radical, PCT/KR96/p§912
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2 enpl oyed as N err]-protected am no aci 02 derivatives for solid phase
pepti de synt hesis. . Solid phase peptide. synthesis is wdely

enpl oyed for themplayedr as i utptstected gn&oogpﬁmqeﬂvmv&rpepw Mpmme
used in nedical and biol ogical research and al so as active substances

i n pharmacy, vet e'l“h ary and di agnosti cs. The essence of solid
phase peptide sTHPIEESS can be outlined as a st epwi se el ongation of a
pepti de chain by neans of repeated cycl es of chem cal reactions,

begi nni ng from.theghii§ Phabe Feplikie Mynthesh 16 Widel? dmpIBFéd for the preparation of
biologically active peptides which are used in medical and biological
research and also as acilve substances in~ pharmacy, veterinary and
diagnostics.

The essence of solid phase peptide synthesis can be outlined as a
stepwise elon#ation of a peptide chain by means of repeated cycles of
chemical reactions, beginning 'from' the first C-terminal amino acid attached
to an unsoluble carrier. During the course of the synthesis target .products
of all reactions remain bound to the carrier, whereas excessive reactants
and side-products are removed by fiitration and washing of the carrier.

In order to perform the solid phase synthesis of a peptide, the first
amino acid(C-terminal of the target amino acid squence) with the protected
c-amino group Iis flinked covalently to an unsoluble polymeric carrier
through the free a—aarbole group by ester or amide bond formation. Then
N.~protective group is selectively cleaved from thus obtained N.-protected

aminoacyl-polymer, and the aminoacyl-polymer with the free a-amino group



to an unsoluble carrier. During the course of the synthesis target products

of all reactions remain bound to the carrier, whereas excessive rgactants——

and si de-products are renoved by filtration and washing of the carrier.

In order to performthe solid phase synthesis of a peptide, the first

am no aci dg6eésemass nal of the target am no acid squence) WPCHKRA@OPI20t ect ed
[err]-am no group is |inked covalently tg an unsol ubl e polyneric carrier
through the free [err]-carboxyl group by“ester or am de bond formation.

Then N err]-protective group is selectively cleaved fromthus obtained
N[ err] - pr ot detfodmed.  aifhiso polymepoisy further canylated with thecyaxt Jdi-protectedit h t he
tree a-am no group WO 96/ 25394

PCT/ KR96/ 0001 . 3 i f d.
Thi's pol ymerafigo; acid, hus gving. Msprotected, dipaptioyf-pplvmes, o Suchegynthetic o ¢

acid, thus giving Nerr]-protected dipeptidyl-polynmer. Such synthetic
les. whi : .
CYC1 251 onn ok it Yonblef ot IOBRGRIDPfYaRR A o WlbPlaubP RONEEE .

acyl ation ree amno group wt oW ng err
acid, are repeated 5 until the assenbly of target am no acid sequence
i's conpl et edot free amino group with following N.-protected amino acid, are repeated

] until the assembly of target amino acid sequence is completed.
in practical solid phase synthesis large molar exqesses(z to 10-fold) of
acylating reagents are usually employed to assure complete conversion,
therefore, all reactive groups in side chains of the amino acids, such as
amino, carboxyl, hydroxyl, thiol, guanidino groups, should be blocked with
10 | appropriate protective groups. The protective groups for this purpose must
be selected carefully to provide reliable and permanent protection of the
side chains under conditions ot peptidyl-polymer acylations and during the
cleavage of temporary N.-protection. On the other hand, these side-chain
protective groups must provide the opportunity to deprotect the syntheslze_d
15  peptide in one or two stages quantitatively and without. damage of its
structure. In most cases | the peptidyl-polymer linkage also should he
cléaved simultaneously. It is evident that the structure and the chemical

properties of permanent protective groups for side-chains of amino acids



In practical solid phase synthesis |arge nolar excesses(2 to 10-fold) of
acyl ating reagents are usually-enpl oyed to assure conpl ete conversi on,
therefore, all reactive groups in side chains of the am no acids, such as
am no, carboxyl, droxyl, thiol, guanidino groups, should be bl ocked with
10 appropri at%o ﬁ?’é@%‘ctlve groups. The protective groups for FRFERIHIAYse
nmust be selected carefully to providegreliable and permanent
protection of the si de chai ns under conditions of pepti dyl - polyner
acyl ations and duri the | e rotection.

t he ot her hand, af%é’%%'g'i"lfé’ Eﬂﬁloﬁfv v e ﬁﬁ&f’e Eﬁ %E&ﬂ'il.l Be Rretest °(dhe

opportunity to deprotect the synthesized 15 peptlde I n one or two stages

quantitatively ggf jiid Rpedt Eﬁﬂ‘byofhd sfructure an%t iﬁéCE brnical rbrﬂﬁéﬁiega&eﬁ\ﬁt Pe

peptidyl -pol ymer |inkage al so oul d eave SI nul't aneousl'y

I's evident that the structure and the chem cal properties of

per manent pr ot eehipksyegr otgmpbrary Si Ne-proiective of gUBNO aciTheretore, tempofbly
96/ 25394 PCT/ KR96/ 00012

4 are determ ned not only by the nature of reactive function to be
prot ect ed N.~protection is thé kéy element of the whole strategy of solid phase -

5 peptide synthesis,

Well known and widely used in solid phase pep_tlde synthesis are
Na-teﬁ-butoxycarbonyl amino acids(Boc-amino acids) described for this
purpose by R.B. Merrifield in Biochemistry, 1964, V. 3, p.1385.
tert-Butoxycarbonyl{Boc) group can be cleave& by the action of acidic

10 reagents of medium strength, such as, for example, triflucroacetic acid and |
its solutions in chlorinated hydrocarbons, solutions of hydrogen chloride in
organic solvents, boron trlfluofideldiethyl ether complex and some other
acids, with the formation of isobutylene and carbon dioxide.

Together with temporary N.-Boc-protection for the permanent blocking

18 of side chains protective groups are employed, which are stable during
N.~Boc cleavage but can be cleaved by more strong acidic reagents with
th; simultaneous fission of peptidyl-polymer bond. Known reagents used

for this purpose are liquid hydrogen fhioride, trifuoromethanesulfonic acid



but in a great extent by the structure and the chem cal properties of the

enpl oyed tenporary Nerr]-protective group Ther e

N[err]-protection 1s the key el ement of the whole strategy of solid phase

5 pepti de synthesi s. ~ Well known and widely used in solid phase
pepti de sywmbbemsss are - N err]-tert-butoxycarbonyl aRFHER6/00012

aci ds(Boc-am no acids) described for this purpose by R B. Merrifield
in Biochem stry, 1964, V. 3, p.1385. tert-But oxycar bonyl (Boc) group

can be cleaved by the action of acidic 10 reagents of medium strength,
such as, foranskahpiremixturgs withoanisole, dhioanisole, dimethylsulfide| utThensmain
chl ori nated hydrocarbons, solutions of hydrogen chloride in organi c

sol vents, boron. trjfluyoride/diethyl ether co ex .and sone ot her
aci ds, with 9R¥oeg et ot %{mﬁ?yl %dr@h} T Shmoorary

Together with tenporary N err]-Boc-protection for the permanent bl ocking

15 of side QabRSy@iBh! is" fhed bAbiatiAh Cor UEIBNAIb 131"iHe! cRiafagd B! Bl | N0

N err]-Boc cleavage but can cl eaved by nore strong acidic reagents with
t he sinultaneous fission of peptidyl-polyner bond. Known reagents used
for this puriengporay card germamemr ptectiveugroups, thati tammatptovidee Tonfpletec aci d

5  stability of the permanent protection. As the length of synthesized peptide
grows, permanent protective groups undergo cumulative action of acidic
reagents during Boc cleavage steps, that can result in partial loss of these
groups and accumulation of side-products. Apart of this, the final
treatment of assembiied peptidyl-polymer with superacidic reagents can

10 cause partial destruction of the target peptide. It also should be mentioned
that extremely hazardous propeties of superaci_ds require special equipment
and appropriate safety measuras durihg handing.

To aviod the use of superacldlc_ raagénts for the final peptide
deprotection, several highly “acid-sensitive groups were proposed more

15 recently as a temporary N.-protection, which are considered to be
compatible to permanent side-chain protectic;n of so-called tert-buty! type
cleavable by acidic reagents of medium strength. An example of such

N.~protective group ' is
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5 _ and their mixtures_wth anisole, thioanisole, dimethylsulfide. The
mai n drawback of the synthetic strategy with the use of tenporary
N err]-Boc-protection is the application of acidolysis for the cl eava e of
both . t ewpasasseand per manent protective groups, that caf¢3KRISBHIY

conpl ete 5

stability of the permanent prgot ect ilon. As the |ength of

synt hesi zed pepti de grows, pernmanent protective groups undergo

cunmul ative action of acidic reagents durin Boc cl eavage steps, that
can result in phr(BiSadi-festrbutyiphenylz1-methyi-etho zBumeeslaroun, owhich

si de- products.

Apart of this, the final treat ment of assenblied

PPt ) Dol Vel MabSe priidi 40AS G ol 189V, wet,

extrenely hazardous propeties of superacids require special equipnent

and appropri at eNﬁﬁrﬁe&@%ﬁdﬂpe

leabéd) DY fiffluoroacetic acid P dichiGrdnidifariés©

s
of superacidic reagents for the ?lnal pepti de

10

15

and can be used together with permanent protective groups of t-hutyl type
cleavable by neat trifiuoroacetic acid or its concentrated solutions. In this
case the employment of superacids is excluded but general principle of
differential acidolysis still remains unchanged.

A different approach to the strategy of solid phase peptide synthesis is
outlined by R.B. Merrifield in Science, 1986, V.232, p.341. This approach,
called "orthogonality principle”, is based on the assumption that temporary
and permanent protective groups should be removable by totally distinct
reagents according to totally distinct chemical mechanisms, so that
temporary N.-protection t:ould be cleaved wtth absolute selectivity providing
full preservation of permanent protection, and vice verss. At present time
the "orthogonality principle” is commctnly accepted as a guideline for the
development of efficient stt'ategies of solid pltase peptide synthesis.

As an example of implementation ot the "orthogonality principie” the

emploiyment of N.-dithiasuccinylamino acids(Dts-amino acids) in solid



deprotection, several highly acid-sensitive groups were proposed nore 15
recently as a tenporary N err]-protection, which are considered to he

conpati1 bl e to permanent side-chain protection of so-called tert-butyl type

cl eavabl e by acidic reagents of nedi um strength. An exanpl e of such

N[ er r] - pr owodkhsms group PCI/KR96/00012 |
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6 1- (3, 5-di-tert-butyl phenyl)-1-nmethyl - et hoxycarbonyl (t-Buneoc)group,
whi ch is described in Collect. Czech. Chem Comun., 1992, V.57,

p. 1707. phasecsyrithesigissiescripesiin Ind. di Eantide iapd Protain Resar 1RB&TeM.¥.aci d

I n di chl or onet hane - and can be used together with per manent prot ective
groups of t Y, vabl e by neat tr roac C rits
concent r at edpgﬂe‘ut&‘oﬁ@'a?‘ﬁ’q s) protegtive, grpue e*?pl Fre'?ﬂs “Ctsg‘b cdgiFds is
excl uded but general principle of differential acidolysis -still

remai ns unch t?edal f a%ﬁn& HeRgah fiwsol i d
phase pepti d?aggﬂttshgfsf%e#%m s ﬁuﬁﬁeﬁgegpﬁeé% . l\t/giryﬁ P?Itg?og In é‘élgeirqce,

1986, V.232, p.341. This approach, 10 called "orthogonality principle",
i s based on héagralismediat with theallbératipnralr amino grouprahdptormationt ofpcatbent | ve

gr oups shoul d be renovable by totally distinct
| S thiooxide. Application of Dts-amino acids in practical synthesis is still
limited due to the lack of effective methods for their preparation.

The most known and widely employed strategy of solid phase
synthesis, which corresponds to the "orthogonality princlplé", is based on
the use of N.,-s-ﬂuorenylmethoxycarbonylamino. acids(Fmoc-amino acids), as

10 described by C.D. Chang and J. Meienhofer in /nf. J. Peptide and Protein
Res., 1975, V.11, p.246. N.~9-Fluorenyimethoxycarbonyl{(Fmoc) group is
resistant to to acidic reagents and is cleaved according to the B-elimination
mechanism by organic bases in aprotic solvénts, for example, by
morpholine diethylamine, piperazine, or piperidine in

15  dimethyiformamide(DMF) or dichioromethane, amino group being liberated
and dibenzofulvene together with CO: being formed. In solid phase

synthesis the cleavage of Fmoc group is preferably performed by the

treatment of N.-protected peptidyl-polymer with 20 to 50% piperidine In



reagents according to totally distinct chem cal mechani snms, so that
tenporary N err]-protection could be cleaved with absolute selectivity
provi di ng full preservation of permanent protection, and vice versa.
At present tine 15 the "orthogonality principle” is conmonl acce ted as
a gui del i ne Wo 9425394 "devel opnment of efficient strategi

phase pepti de synthesi s. ' As an gxanpl e of inplenentatlon of t he
"orthogonal ity principle t he enpl ol ynent of '

N err]-dithi asucm 3/ amno acids(Dts-am.no acids) in solid
96/ 25394 uring 10 to 30 min. Said conditions allow to %TPW”‘OB@PP

7 phase synt hesis is descrl bed in Int. J. Peptide and Protein Res.,

1987, V. 30. aiflvd 40 prolelion - Dot " AUl "ybe™ ShodUhlCliMR O1GiBoraly

qui te resistant s dop-ted reagents ength and i's
snoothly by thiol reagents in neutral nmedia with the liberation of

am no group anqyiphgeigrefactlbn,C AhB8N providing! hhé)oxmdsgonatﬁpt | §12lthe N sPhthetic
Dts-amino acids In practical synthesis is stil limted due to the

| ack of effective nethods for their preparatlon. The nost known

and wi dely errplausaubvst rategy of solid phase synt hesi s, which
corresponds to the ' orthogonality principle I s based on the use of

N err]-9-flLuorenyl h rbon |.am no am no_ aci ds as 10
Nocer 1t bod By C. 0 A NI R G 6,0 Thami ot bheseaspioe

syntyesis, as well as in automatic and semi-automatic synthesizer of all
types. However, it should be noted that extreme base sensitivity of
No-Fmoc-protection and some its unstability in neutral aprotic solvents
require to control carefully acylation conditions and 'also the purity of

10  empolyed soivents. ISpaclal care sholud be taken when N.~Fmoc-amino
acids are used for the synthesis of oeptides exceeding 30 residues in
length. Besides, relatively high cost of production prevents the use of
Fmoc-deri\tatives in large scale peptide preparations.
Summary of the invention

15 It is, therefore, desirable to develop new N.-protected amino acid
derivatives which may be useful for the development of efficient strategies
* in solid phase peptide synthesis. An object of the present invention is to

provide new  amino acids derivatives, more particularly,



Res., 1975, V.11, p.246. Nerr]-9-Fl uorenyl met hoxycarbonyl (Fnmoc) group is
resistant to to acidic reagents_and is cleaved according-to the

[err]-el mnation nmechani sm by organi c bases in aprotic sol vents for
exanpl e, by nmor phol i ne di et hyl am ne, pi per azi ne,

pi perdi ne wosens3sd5 di net hyl f or mani de( DMF) or di chl ororretl’rfé!‘ﬂ'élmﬂmlho group
being |i berated and di benzoful vene jogether with CJerr] being
formed. In solid phase synt hesi s t'he cl eavage of Fnbc group is
preferably performed by the treatment of Nerr]- protected

pept i dyl - pol WarR-{4vinitrophenyisulionyllsthorycarheayramino acjus(dlg7N=s3amino

PCT/ KR96/ 00012 8 DMF duri ng
10 to 30 min. '%a#d con&“tlons {Iowt ,use permanent acid sensitive
protection @Fidsihaying the gengra ‘B@\é‘!’n r with tenporary

N err]-Fnoc-protection, thus providing the "othogonality"” of the synthetic
strategy. 5 N[err] -Fnoc-am no acids are widely used In manual solid
phase peptide syntyesi s, as well as in automatic and sem -automatic

;P'

synt hesi zer of all
base sensitivity of
In neutral aprotic sol veﬁt s

QS Hovvever? it should be noted that extrene

8 RJCH;FO-U~aRFCHRECO0H some its unstabillty
! .

wherein R; represents hydrogen atom, and R: may represent hydrogen,
methyl, isopropyl, 1-methyipropyl, 2-methylpropyl, tert-butoxymethyl,
f-ten-bumxyethyl, 2—methy|thibethyl, benzyl, carboxamidomethyl,
2-carboxamidoethyl, ten-butoiycarbonylmethyl. .2-(tert-butoxycarbonylethyl,
10 4-(tert-butoxycarbamido)butyl, 4-tert-butoxybenzvi, Indolyl-a-methyl,
S~(triphenyimethyf)thiomethyl, 1-(triphenyimethyl)imidazolyl-4-methyl,
3-(N“-mesitylenesultonyl)guanidinopropyi. N-xanthylcarboxamidomethyl,
2-(N-xaﬁthylcarboxamldo)e‘thyl or s-(acehmidomﬂhylﬁhiomﬂhyi;
or R; and R: together repersent propylene radical,
15 which can be employed as N.-protected amino acid derivatives in solid
phase peptide synthesis.
Anot;rer object of the present invention is to provide methods for the

preparation of said N.~Nsc-amino acids. Still another object of the invention



require to control carefully acylation conditions and also the purity of

10 enpol yed sol vents. Speci al care sholud be taken when

N err] - Fnoc-am no acids are used for the synthesis of peptides
exceeding 30 residues in | ength. Besides, relatively high cost of
producti on prwoestssss he use of Fnoc-derivatives in | aPE@RQ‘?ﬂ?‘P“
pepti de preparations. Summary of the vention 15 It is,
therefore, desirable to develop new N err]-pfotected am no acid

derivatives which may be useful for the devel opnent of efficient strategies
in solid phase isepoi ¢eovdgat Acpracess Aforoisiolidt phase hpentides aynthesisc msing the t o

provi de new anm no aci ds derivatives, nor e particul arly,
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0 N er 1] - Bs-NESFRTDING,ARB1 < TPaf PP oNNBK RDIRGS of, they prRgent Invention: wail
acids(N err]-Nsc-am no aci ds) having the general formula I:
[err] 5 be apparent from the following description.

iled Description of the tion

5 N.-Nsc-amino aclds of the present invention(1} can be prepared by the
treatment of amino acids of the general formula [, wherein R; and R:
represent meanings given for fonﬁula I, with
2-(nitrophenyisulfonyl)chloroformate II in mixed aqueous/organic solvent in
the presence of base and at the temperature from 0 to 40C, preferably

10  from 0 to 20C(Scheme 1).

15 Chloroformate 1 is introduced into 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 capable to disslove the acylating reagent and Is mixible with
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wherein R err] represents hydrogen atom and R err] may represent hydrogen,
met hyl, isopropyl, 1-nethylpropyl, 2-nmethyl propyl tert-bhutoxymethyl
1-Tert-butoxyethyl, 2-nethylthioethyl, benzyl , car boxam donet hyl ,

2- car boxam doet hyl , tert-butoxycarbonyl nethyl,

2- (tert-buyesssasoonyl )ethyl, 10 4-(tert-butoxycarbani dBFHER)00012
4-tert-butoxybenzyl, I ndol yl - 3- net hyl ,

S-(triphenyl met hyl )t hi onet hyl , 1-(tri ]plhenyl met hyl )i m dzol yl - 4- met hyl ,
3-(N err]-nesityl enesul f onyl )guam di nopropyl, N-xanthyl carboxam donet hyI ,
2- (N- xant hyl wateb.ommwhwcemnlq,anﬂFammmkart lor odfexang.; A base

or Rlerr] and Rlerr] together repersent propylene radical, 15 which can
be enpl oyed as N err]-protected aning acid deri vatlves in solid

phase pept i dB@¥yRehotganic or inorganicakaspe fop p@mpler sofilum ex aatassiyent i on
IS to provide nethods for the preparation of said N err]-Nsc-am no
acids. Still r ' ft LoV |
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a process for solid phase peptide synthesis using the

N[ err] - Nsc-am nacésrdiifg td indther Methiode bt Ahe Arbsdiit nbentiing Sdifino! B8 tdron

wi | | be apparent fromthe follow ng description.

provi de

5 the general formula 0O are firstly converted into N,O—bis-tﬂmeﬂrylsilyl
derivatives IV using methods known in the art and then treated with
chlorotormaté I in anhydrous organic solvent, for example,
dichloromethane. After aqueous hydrolysis of interme&late trimethylisiiyl
derivatives desirable N.-Nsc-amino acids Jare obtained in a ftree

10 form(Scheme 2).

Scheme 2

N — (cns)as;—m—cnaz-coos‘pﬂa) 2):' > |

Derivatives of Ithe formula I, wherein R, is hydrogen, and R:

15  represents N-xanthylcarboxamidomethyl or 2-(N-xanthylcarboxamido)ethyl,
may be prepared by the reaction of the derivatives of the tormula I,
wherein R; is hydrogen, and R; represents carboxamidomethyl or

2-(carboxamido)ethyl, with xanthydrol in aprotic organic solvent in the



Detai | ed Description of the Invention 5 N err]-Nsc-am no aci ds of

the present invention( 1) _can be prepared by the treatnment of am no
acids of the general formula Il, wherein Rlerr] and R err] repr esent
meani ngs gi ven for formul a I, W th

2- (ni trophonyweukhssay! ) chl oroformate 11 in mxed aqueous/ or EERKRGANE Nt
I n the presence of base and at the tempperature fromO to 40[err]C,
preferably 10 fromO to 20[err] C(Schenme 1)~

Schene 1 [err] 15 Chloroformate Il is introduced into the
reacti on | n anommesente oh &cid. t 8s a solvent DMF ot becysad; aansh praterabls acigbisy
fromQ.7 to 0.9, as related to am no aci d. As an organi c conponent
of the solvent an roti ani ¢ _sol vent be used which is
capabl e to di ssl® 6%@?‘?%’3 Iat Phg PXame agge‘??%?ﬂcbl_ewgﬁ"”“l“"mc or

PCT/ KR96/ 00012 WO 96/ 25394 wat er, for exanple, acetonitrile, DV,
t et rahydr of uran ﬁfol&ﬂ&ﬁﬂﬂ@nic'%ciﬁ%se

it is seen from molecular formula that compounds | have an asymmetric
5 a-carbon atom(except for compound where R: = R; = H). Because u~carbon -
atom does not participate in reactions employed for the preparation of
compounds |, so the configuration of this chiral center existing in starting
amino acids I is retained in resuiting N.~Nsc-derivatives I. Therefore it is
obvious that the methods of the present Invention can be used for the
10  preparation of N.-Nsc-amino acids 1 in any chiral form(L or D), as well as
racerhic compounds, depending on the configuration of the strating
compound II,
Meanings of R, and R: substituents in derivatives of the férmgla 1
according to the present invention correspond to structures of sids chains
15 ot naturally occurring amino acids containing or not containing protective
groups known in the art, mostly the groups of tert-butyl type or similar to

them in relation tc the cleavage conditions(Table 1).
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may be organic or inorganic base, for exanple, sodium or potassium
carbonate, magnesiumor calciumoxide, triethylamne N net hyl-porphollne——
According to another nethod of the present invention, amno acids of 5

the general fornula Il are firstly converted into N, O bis-trinet hyl si | yl
derivati vegolosf4sss Ng nmet hods known in the art and then tr ®ETARIGHE
chloroformate |11 In anhydrous organic solvent, for exanple,

di chl oronet hane. After aqueous hydrol y5|53 of intermediate trimet hyl si ||yl

derivatives desirable N err]-Nsc-anmino acids | are obtained in a free 10
fornm(Scheme 2). Table 1

Scheme 2 - Meanings of R, and Fﬁ%ﬁﬁgmuents in compounds Perivatives of the

formula I, err] hydrogen Blery 15 renresents

N- xant hyl car h\/l ar_2- (I\Lyanfi'n mrm;qm do) et h117|£‘,bbreviation may be
prepared by tlpe regct on of the deri vatldga nPf the f or mul ‘Nsl:*Gly—OH wherein

wherein
N )

err] is hydgo represents ca oxam domret hyl or
R[(ca]r boxamydi) gt h2| xaﬁt hydrol i n};" Dtic orga%l c s'\éﬁcv%'ﬁto I'n t he
I- Isopropyl Nsc-Vai-O
I -4 1-Methylpropyl lsoleucsne Nsc-lle-OH
1-5 H 2-Methyipropyl Leucine Nsc-Leu-OH
5 I-6 H tert-Butoxymethyi O-tert-Butyl-serine Nsc-Ser({tBu)-
-OH
1-7 H 1-tert-Butoxymethy O-tert-Butyi~threonine Nsc-ThritBu)
~-OH
-8 H 2-Methyithicethyl Methionine Nsc-Met-OH
I-9 H Benzyl Phenylalanine Nsc-Phe-OH
1-10 H Carboxamidomethyl Asparagine Nsc~-Asn-OH
1-11 H 2-Carboxamidoethyl Glutamine Nsc-Gin-OH
1-12 H tent-Butoxycarbonyimethyl Aspanic acid B~ Nsc-AsplOtBu)
tert-butyl ester -OH
I-13 H 2-{tert-Butoxycarbonyl) Glutamic acid Y- Nsc-Glu{OtBu)
ethyl tert-butvl ester -OH
10 I-14 H 4-(tert-Butoxycarbamido)  N.-tert-Butoxycarbonyl~- Nsc-Lys(Boc)
butyl lysine -OH
I-15 H 4-tert~-Butoxybenzyl O-tert-Butyl-tyrosine Nsc-Tyr(tBu)
-OH
- H  Indolyl-3-methvi Tryptophan Nsc-Trp~-OH
- H  S-{Trphenylmethyl) S-Triphenylmethyt- Nsc-Cys(Trt)
thiomethyl Cysieine -OH
I-18 H 1-(Tripherryimethyl) N r -Triphenylimethyi- Nsc~His(Trt)
imidazolyl-4—methyl histidine -CH
1-19 H 3-(N®-Mesititenesulforyl)  N®-Mesitilenesulfonyi- Nsc-Arg(Mis)
-~guanidinapropyl arginine ~OH
I-20 H- N-Xanthylcarboxamido- N-Xanthyl-asparagine Nsc-Asn{Xan)
15 methyi : -OH
1-21 H 2-(N-Xanthylcarboxamido) N-Xanthyl-glutamine Nsc-Gin{Xan)
ethyl _ -OH
1-22 H S-(Acetamidomethyl) S-Acetamidomethyl- Nsc-Cys(Acm)
thiomethyl cysteine -OH
1-23 R+R=Propylene Proline Nsc-Pro~OH




WD 96/ 25394

PCT/ KRO6/ 00012 : 12 presence
of acid. As a solvent DVMF may be used, and preferable acid is

organic acid, for exanple, trifluoroacetic, nethanesulfonic or

p-t ol uenesul tvarsicasaeai d. It is seen from ol ecul ar RGVHERAGAQOGIR ¢
conpounds | have an asymmetric 5 [err]scarbon aton(except for conpound
where Rerr] = Rerr] = H). Because [err]-&arbon at om does not
participate in reactions enployed for the preparation of conpounds
|, so the confi guApparantiyithe tampounds| ok the tormula dtshowni in Tablet 1 nrppresent
amno acids Il is retained in resulting Nerr]-Nsc-derivatives |I. Therefore
it is obvi g the‘l% t he e hodts of the present in‘\r/qfiption can t%e used
for the 10 mi‘ﬂ o8t i rP'B?“’M‘LH"?PRS%'J'ﬁrﬁ'H 0, 8Fi derivativas, regyired, for the, |
or D, as well as racem c conpounds, depending on the configuration
of the stratinGynhesis of GOPEIHH ot lany amino acid f&\‘ﬁ?&hﬁﬂﬁ % 154156 lapphfént
Rlerr] substituénts 1 n derivatives of the formula accor(ﬂ ng to
the present invention correspond to structures of side chains 15 of

nat ur al | y occurthatn.-tNscrderivatives ©f ndminoi acidsr carniing anbtheri types raft backbone
groups known in the art, nostly the groups of tert-butyl type or simlar to

themin rekat ion to the cleavage conditi onsSTabI e 1).
protection as well as N.-Nsc-derivatives of non-preoteogenic or unusual

amino acids can be synthesized by the provided method.

N.~Nsc-amino acids I are crystalline compounds unsoluble or slightly
soluble In water and soluble in polar organic solvents, stable at long~term
storage at-10’ to 25T.

10 According to the present Invention a process s provided for solid
phase peptide synthesis using the N.~Nsc-amino acids of the formula I.

éy this process the first N.~Nsc-amino (C-terminal of the traget amino

sequence)is linked covalently to an unsoluble polymeric carrier thfough the

free oa-carboxyl group by wester or amide bond formation,

15  N,-Nsc-aminoacyl-polymer being obtained. A varlety of polymers may be

used as a polymeric carrier, such as cross-linked or macroporous

polystyrene, cross-!inked poly-N,N-dimethylacryIamlde in granular form or

as a composite with kieselguhr, cross-linked dextranes, celluloses, papers



~
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Table 1 Meani ngs of Rlerr] and Rl err] substituents in

conpounds | No Rl err] Rl err] Ani no acid

Abbrevi at iwo9625394 | -1 H H QPGHKRE6/00012

Nsc-d y- CH 1 -2 H Methyl - Al ani ne

Nsc- Al a- OH 1-3 H |sopropyl 15 Val i ne

Nsc- Val - OH 1 -4 H 1 -Mthylpropyl | sol euci ne

Nsc- 11 e-OH and other polymers khova iy the eplyand employed for thisupurpose.

Nsc- Leu- CH | -6 H tert-Butoxynethyl Otert-Butyl-serine

Nsc- Ser (t Bu) - :
- OH |- 7 Forithe attachmeng of tho, first No-Nsc-aming acid; the, pofymeris, cagrier

Nsc- Thr ('t Bu)

-OH e Meghi

e et - OH Istidtilg Fﬁ:ontéfn”ﬁ&ﬂ%%é;l afbfor groups. VB! ﬁﬂwaﬂgﬁy anchor

Nsc- Phe- OH | -10 H  Carboxam donet hyl Aspar agi ne

Nsc- Asn- OH groups are- pieferable Whish hwewidedtiel kidavage of S¥ntheslzed peptide

Nsc- d n- CH | -12 H tert-Butoxycarbonylnethyl Aspartic acid

[err]- - Asp( O Bu)

tert - bubyl efS’c"@r polymeric cajrjer with |the; jiberationo_qf; LGtenninal yearbowry o

Gutamc acid [err]- Nsc- GIu(CIBu et hyl

tert-butyl e 4- t oxycat.bam,do) -

N err]-tert- éﬁ%migfbﬂmp d}'?'lqgc “ﬁ/ M@flﬁk of pgm?é‘}‘ poVyme with b‘lﬁi‘g

| ysi ne -15 4-tert-But oxybenzyl

O tert-But yI raTa éﬁl&' 4ich as'\‘ﬁﬁugéb%itﬁyhcid and s solutions or hydrogen chloride
-H ol yl - 3- net hyl Trypt ophan

Nsc- Tr p- C]—I I - 17 H S-(Tri phenyl net hyl) S-Tri phenyl net hyl -

Nsc- Cys(Trt)solutions in organic solvenkti oneSuch anchor groups for Cthet esiee type
-OH | -18 H 1-(Tripherryl methyl) N r -Triphenyl net hyl -

Nsc-H s(Trt) I m dazol yl - 4-ne hi sti di ne
-OH 1 attachment RN em - Vizhwdr ylghwt;/xyalkyl 4-chloro- or

N err]-Mesitilenesul fonyl- - Nsc-Arg(Ms)

- guani diqgopr g -
N- Xant h)} | car b@(‘gm ?&“"““Wﬁwa “%%'3‘%“?%%""”’%@ K‘s‘ félﬂ 1§'Q"‘m|;|

nmet hyl -21 H
2- g N1r Xant hy| pacvae iathe Girt; furmtobmmwmamchm ther( ?ﬁiﬂ?be ggowa
et hy -
S- (Acet am donet hyl) S- Acet am donet hyl - Nsc- Cys(Acm

di- and trialkoxybenzhydrylanime groups,

4—aminomethvl-3,S-dimethoxvphenoxyalkyl group and also other known
groups employed for th'is purpose.
15 - Attachment of the C-terminal N.~Nsc-amino acid to anchor groups of
polymeric carrier may be performed by the m.ethods known in the art.
in order to cleave N.-protective group from the obtained

N:-Nsc-aminoacyl-polymer, said protected aminoacyl-polymer is threated



t hi onet hyl cysteine -OH 1 -23

Rl err]+Rl err]=Propylene.— . Prol ine Nsc- Pr o- CH
WD 96/ 25394 . PCT/ KB96/ 00012
14 Apparently the conpounds of the forrmula I shown_in Table |
repr esent WO 96/25394,| | set of protected proteogenic am no aBFHKRO0LE o5
required for the synthesis of a pept 6de of any am no acid
conposition. It is al so apparent tha]t N[ err] Nsc-deri vatives of
amno acids carrying another types of backbone rotection as well as

P
N err] - Nsc- der i Wil basic rrageph- Jrretarablg Hasic mmtssm this purposgpreonitraoes
can be synthesized by the provi ded nethod. N err]-Nsc-am no acids

| are crystalli o] n | upl ubl ter
and soluble in i‘o% gf nggga(r%l?hr“so \/e*r?l' ?plﬂfli{ﬁ En’t&k'¥1 hgpgpeef%i%e' ﬁ‘*@'ﬁ\é\!\?
at-10[err] to 25[err]C. 10 According to the present invention a

pr0GeSs [ pr ovi dodlafibieyeaitb Ohundec-7-1e7S 3, RO bangIBasIAnSS 0. | i

N[ err]-Nsc-am no acids of the fornula I. this process the
first NJerr]-Nsc-amno (Cterm nal of thetraget amno
solutions in aprotic organic solvents. More preferable basic reagent is 20

5 to 50% solution of piperidine in DMF. In this instance Nsc-group is
cleaved with the formation of N-[2-(4-nltrophenylsulfonvl)etﬁyl]plparldiné and
carbon dioxide, d-amlno group being liberated.

Further the aminoacyi-polymer with the free c~amino group is acylated
with the next N.QNsc-amino acid, thus giving N.~Nsc-dipeptidyl-polymer.

10  For this purpose methods are 'employed known in the art and usually used
for this purpose. As acylating agents may be used, for example,
4-nitrophenyt, mnﬁchlomphenyl, pentafiuorophenyl, t-hydroxybenzotriazolyl
esters of N.-Nsc-amino acids and other known types of active esters used
in solid phase peptide synthesis; symmetric énhydrides of N.-Nac-amino

15  acids. Acylation may also be performed with N.~Nsc-amino acids in the
presence of known coupling reagents, .e.g. dicyclohexyicarbodiimide,
diisopropyicarbodiimide,

benzotriazolyl-1-oxy~(tris-dimethylamino)phosphonium hexaflucrophosphate.



sequence)is |inked covalently to an unsol uble polyneric carrier through the
free Jerr]-carboxyl _group by _ester or__am de bond —forpmation—— 15
N err]-Nsc-ani noacyl - pol yner being obtained. A variety of polynmers may be -
used as a polyneric carrier, such as cross-linked or nmacroporous

pol ystyrenpoegtsass- | i nked pol y- N, N-di met hyl acryl am de i n BEWKRPGI00I20r m or
as a conposite with kiesel guhr, cross-liqked dextranes, cellul oses, papers
WD 96/ 25394 1 PCT/ KR96/ 00012
15 and ot her polyners known in the art and enployed for this purpose.
For the attachrSymthetic tdyelds, r ahidl{ ecornsists ©f alN.rNscrgrolipt halegvalge mandc ofarri er
shoul d contain appropriate anchor groups. |In nost instances anchor

groups are preferable which provide the cl eava f synthesized peptide 5
from pol yme$yhseguent; %"r"'quhgft %@elq'ﬂEPeﬂ'PUH W‘gg"'ﬁﬁ'fiﬂz r&FNﬁ% |acig,

car boxam de group during the treatnent of peptidyl-polynmer with acidic
reagents, s Lhu Call C ' Ngle | | Wt i ans n .

chl ori de érd a’égﬁﬁ{l o%&finmoer g%%%hﬂg%ll \gfenﬁégépsﬁ% an%ﬂ%r Qég%ﬁ%% fior the
ester type attachnent rmay be  4-hydroxynet hyl phenoxyal kyl ,
4-chloro-  g&mpleted.

5 After the assembly of desired N;-Nsc—peﬁtidyl-polvmer N.-terminal
protective group is cleaved using methods described above, then in most
instances the target peptide is detached from the anchor group of the
carrler with concurrent clegvage of permanent protection from side chains.
of amino acids. For this purpose acidic reagents may be employed known

10 in the art for the cleavage of tert-butyl type protective groups, e. g.,
tﬁfluormcﬁic acid, sloutions of methanesulfonic or p-toluenesulfonic acid,
coniaining or not containing known additives .for trapping of evolved
carbonium ions, for instance, water, anisole, thiocanisole, dimethylsulfide,
ethanedithiol-1,2,~trlisopropylsilane.

15 Optionally, target peptide may be deblocked without cleavage from
polymeric carrier. In such Instances known anchor groups should be
employed which can provide an acid-resistant peptidyi-polymer linlm_ge.

In comparison to Fmoc, Nsc-group is more resistant to basic reagents,



10 4- br ononet hyl phenoxyal kyl , [err]-hydroxydi phenyl net hyl and ot her

gr oups known in the art; for the carboxam de type attachnent there
may be known di - and trial koxybenzhydryl ani ne
groups, . 4- am nonet hyl - 3, 5- di et hoxyphenoxyal kyl group and al so ot her
known woyssrs®senpl oyed for this purpose. 15 At tREIFERSGOOHE t he
C-termnal Nerr]-Nsc-amno acid to anchor groups of pol yneric
carrier may be perforned by the nethods knc}g/n In the art. In

order to cleave Nerr]-protective group from the obtained

N[ err] - Nsc- am mandciys cleavage ratesaire markedlyt sidwerniunderc simifan| comditians, bt daé ed
WD 96/ 25394 PCT/ KR96/ 00012
16 wi th basic reagent. Preferabl e basic reagents for this purpose are

ni t rogen time, cwhich 'ig. usyaltynallpcatad, farotheneleayags-pf M.throtegtipn rageprging
di et hyl am ne, 1, 8-di azabi cycl o[ 5, 4, 0] undec- 7-ene, 1,

1
ol vents. Nor o Br AFSItRRC BECbN Bhase pyRBpiblSR0 , Mdh, T Guflickf gpr

piperidine in DM. In this instance Nsc-group is cl eaved with the

formation of N-duanfithtivet cleaveyey o Wi FNSo-greld Virdmi pestected Speptidyl-polymes abpON

dioxide, [err]-am no group being |iberated. Furt her the

am noacyl - polyner with the free [err]-amno group is acyl ated W th
t he next -!\ger r [thelssichnbasic aeagent @s 20 i BD%gsolution]of Neiperidipe o iDMF.- 1O ther .
10 For this purpose nmethods are enpl oyed known in the art and usually

used
other part, increased resistance of Nsc-group to basic reagents provides its

more pronounced stability in neutral and weakly basic media, which are
preferably employed tor performing of acylation steps.
As described above, Nsc-group: may be cleaved quantitatively by basic
10 reagents in the presence of tert-butyl type protective groups, which are
resistant towards brganlc bases. On the other hand, Nsc~group is perfectly
resistant to the action of acidic reagents usually used for the cleavage of
protective groups of tert-butyl type. Thus the employment of N.~Nsc-amino
acids of general formula I, which contain in side chains proiecﬂve group
15  preferably of tert-butyl type or similar to them in relation to cieavage
conditions, allows to develop new strategies of solid phase peptide
synthesis in concordancg' to the “orthogonality principle”.

The invention will now be described by way of examples which are



for this purpose. As acyl ating agents may be used, for exanple,
4-ni trophenyl , pentachl orophenyl, pentafl uorqphenyl

1- hydr oxybenzotri azol yl esters of N err]-Nsc-am no acids and ot her
known types of active esters used in solid phase peptide synthesis;
symetri c wolvgdésogles of N err]-Nsc-am no 15 acids. AcPCRERIN0MEY al so
be performed with N err]-Nsc-am no acids_in the ' presence of known

coupling reagents, e.g. dicyclohexylcar b¥Yi i mi de,

di i sopropyl carbodi i m de,

benzot ri azol provideti us (itlasteatibnnand ydra naotointéraieghas ibeing dimiting.or Al lof stheat e.
WD 96/ 25394 PCT/ KR96/ 00012

17 Synt hetic cycles, which consist of N err]-Nsc-group cl eavage
and of aﬂ\{n% cagidst imctheatfoliowine rdassriptiom o have, uls~cantiguiatipn o wniggs

N err]-Nsc-am no acid, are repeated until the assenbly of target

amno acid s ' conpleted. 5 After the assenbly of
desired N er&%%p‘bgtcmr-pol ynmer N err]-term nal protective group
i s cleaved using methods descri bed above, then In nost I nstances the
target peptide is detached from t ipxamptd'qr group of the carrier with
concurrent cl eavage of permanent protection from side chains of am no
aci ds. -Fsor this purpose acidic reagents may be enpl oyed known

3.95g of asparagine and 7.7g of potassium carbonate were dissolved in

100ml of water-dioxane mixture(3 : 1, viv) and cooled in ice bath, then
solution of 7.5g of 2-(4-nitrophenyisulfonyllethyl chioroformate Il in 70ml of
dioxane was added dropwise within 15 min with stirring. - Cooling bath was

10 removed and mixture was stirred for additional éo min, then evaporated to
ca. 100ml under reduced pressure arjd transferred into separating funnel.
100ml of water was added, and the resulting solution was extracted with 2

X 50ml of ethyl acelate. Aqueous layer was separated, acidified to pH 2

with 40% sulfuric alcd and cooled in ice bath. After 30min the formed

15 precipitate was filtered off, washed extensively with ice-cold water and
air-dried yielding the desired compound 1-10 as a white crystalline

powder(71%), For characterization see Table 2(Example 5).

Example 2



10 inthe art for the cleavage of tert-butyl type protective groups, e.

g., trifluoroacetic acid, sloutions of mnethanesul fonic or

p-t ol uenesul foni ¢ acid, - containing or not containing known additives
for trapping of evol ved carboniumions, for-instance, water

ani sol e, thi oWa9es®4 di net hyl sul fi de, PCT/KR96/00012
ethanedithiol -1,2,-triisopropylsilane. 15 20 Optional ly, target peptide
may be debl ocked wi thout cleavage from polymeric carrier. In such
i nstances known anchor groups shoul d be enpl oyed whi ch can provide
an aci d-resistant peptidyl -pol ymer DaF ine( 1 - In conparison to

Frmoc, Nsc-group is nore resistant to basi c' reage'nts, WO 96/ 25394
PCT/ KR96/ 00012

cl eavage rates ar e4%rgk3€il'§u%m%vﬂé“’ %@&rofs??mdé?u%odr*%nl?‘l'oiﬁeéi,"%tw%ﬂgp'ggesd

time, which is usually allocated for the cleavage of N err]-protection

accor di ng infoC28Umt RuMbSpéttont Has SfulisisedS with Yellli® (cbAdéiser dhd diobping

sufficient for guantitative cleavage of N err]-Nsc-group from

protected peptidyl -pol ynmer by 5 t he such basic reagent as 20 to 50%
sol ution of pi pdunniglne Tonthe\Busm@nsidre 9.5ml of chilorotrimethyisilane was added with

5 vigorous stirring, and the mixture was heated to boiling for 1 hr.  The
resulting solution was cooled in ice bath, then 9.1mi of tfriethylamine and
9.0g of chloroformate I were added with stirring. The mixture was stirred
for 20min in ice bath, then for additional 1.5hr at room temperature. The
solvent was evaporated at reduced pressure, and the residue was

10  distributed between 200ml of ethyl acetate and 250ml of 2.5% aqueous
sodium bicarbonate. Aqueous layer was separated, washed with 50m! of
ether, aciditied to pH 2 with 1 N hydrochioric acid, then extracted with
3X?0ml of ethyl acetate. Combined extracts were dried with anhydrous
sodium sulfate and evaporated at reduced pressure. Recrystailization of the

15  residue from hexane-ethyl acetate gave the desired product I-5 in a form
of white crystalline powder{80%). For characterization see Table 2(Example

5).



r_-..
ot her part, increased resistance of Nsc-group to basic reagents provides
its nmore pronounced stablity in neutral and weakly basic wedia——-:-
whi ch are preferably enployed for perform ng of acylation steps.
As descri bed above, Nsc-group nay be.- cl eaved quantitively b baS| c 10
reagents wosdgsh2s39r esence of tert-butyl type protective gr th are
resi stant towards organic bases. On the., t her hand, Nsc- group S perfectly
resistant to the action of acidic reageffs usually used for the cleavage of
protective groups of tert-butyl type Thus the e Iolyrrent of
N[ err]-Nsc-am no  “ISBETARDAR o brlertrButyl Este Mel.ch contain in side
chains protective group _15 preferably of tert- butyl type or simlar to

St at ogi s of o0 HhoRPHRNE, fad S-ten BN RBRT . Bl; B B, WRASUD "'

"orthogonality principle". The invention will now be descri bed
by way of exfigflbRimetiand weré placed into 2500 FSundcBétfom ﬂask equipped with
PCT/ KR96/ 00012 provi ded as

illustration and are not intended as being limting. AII of t he
reflux condenser and dropping funnel. To the mixture 12.7ml of

5 diisopropylethylamine and then 9.5ml of chiorotrimethyisilane were added |
with vigorous stirring, and the mixtire was heated to bolling for 1.5hr. The
reaction mixture was then cooled in ice bath, 9.0g of chioroformate Il was
added at once, and stirring was continued for 1.Shr at room temperature.
The solvent was evaporated at reduced pressure, and the residue was

10 distributed between 200m! of ethyl acetate and 250ml of 2.5% aqueous
sodium bicarbonate. Aqueous layer was separated, washed wl_th 50ml of
ether, acidified to pH 2 with 1 N hydrochloric acid, then extracted with 3 X
70ml of éthvl acetate. Combined extracts were dried with anhydrous
sodium sulfate and evaporated at reduced pressure. Recrystaliization of the

15 residue from hexane-ethyl acetate gave the _desired product I1-12 in a form
of which crystalline powder(86%). For characterization see Table 2(Example

5).



amno acids In the foll ow ng description have L-configuration unless

ot herw se | ndi cat ed. —_— Exanple 1 5

N[ err]-Nsc- Aspar agi ne(Il-10) 3 95g of asparagine and 7.7g of

pot assi um carbonate were di ssolved in 100m of water-di oxgn&m?l
mxture(3 : MWOOsRPMand cooled in ice bath, then sol uf 7‘59 of
2- (4-nitrophenyl sul fonyl)ethyl chloroformatg Il In 70m of di oxane

was added dropwise within 15 min with stirring. Cooling bath was 10
removed and m xture was stirred for addltlonal 20 hen evaporated to
ca. 100m under reduced presstESEHFARNH e o-%¥&par at i ng funnel .
100m of water was added, and the resultl ng sol utlon was extracted with 2

oot i T 258k oy NGB 3 0RRE B0 it Hrd S,

precipitate was filtered off, washed extensively W|th I ce-cold water and
air-dried yiel dinn@oimbeotdany w# COT® aHadsdiutidn) BAmp ahmbmﬁaymtdﬁé ldtfd was
powder (71% , For characterization see Table 2(Exanple

Exanpl e 2

added, and the mixture was allowed to stand for 2 days at room
5 temperature. The resulting mixture was _then poured into 160m} of ice-cold
water with mixing, the formed precipitate was filtered off, washed with water
and then with ethyl acetate and ether. The crude product was dissolved ip
10ml of warm DMF, fiitered and raprecipitated with ether. The precipitate
was collected by filtration, washed with ether and dried in vacuo yielding
10 the desired compound 1-20 as a crystalline powder(74%). For
characterization see Table 2(Exarﬁp|e 5).
Example 5
of Nq~ no acids 1 .
Shown in Table 2 are the compounds of formuia I which wer.g
15  prepared utilizing provided meihods described in detall in example 1-4.
Figures in the column "Method” correspond to numbers of examples where
paﬁicular methods are described. Specific optical rotations [ala® were

measured on DIP-320 polarimeter(JASCO, Japan) in 10 cm cuvettes.



WD 96/ 25394 PCT/ KR96/ 00012
20 Nl err]-Nsc-leucine( | -5) 4929
of Teucine and 90m of anhydrous dichl oronet hane were pl aced into
250mM round-bottom fl ask equipped with reflux condenser and dropping

funnel . Taydbgrsssgspensi on 9.5m of chlorotrinethyl sil ane HEKROHMIN2Ni th 5
vigorous stirring, and the m xture was gﬁated to boiling for 1 hr. The
resulting solution was cooled in ice batfi, then 9.1m of triethylam ne and
9.0g of chloroformate Il were added with stirring. The m xture was stirred
for 20m n i rMelting hoxifits wasendétermingdi ini open capillariesitandowere aop @oerectedd. The
sol vent was evaporated at reduced pressure, and the residue was 10

di stributed between 200m of ethyl acetate and 250m of 2.5% agueous

sodi um bi carg¥amatograghie oy Mabllity; Vales o p Bt ot Were \shewn fer, cthin-layer
ether, acidified to pH 2 with 1 N hydrochloric acid, then extracted with

3X70m of et ﬁ‘ﬁ?l r I epdll 1 dpali
sodi um sul fate 'gﬁg’%ﬁe{%orgt e a?ﬂgfg%{\:ega%%e'@urgg Igg%(rn!/as'{:'?ﬂ ?lagﬁgltg#?of t he
15 resi due from hexane-ethyl acetate gave the desired product 1-51in a

form Gérimang)it e Cichidrofonnmethandifeicetic’) . ke, chargs:5:3; i zat (A)angee
Tabl e 2( Exanpl e 5). Exanple 3

5 benzene/acetone/acetic acid. 100:50:3, (B), were used as developing
solvents, spots were detected by UV-absorbance andfor by ninhydrin
reaction. Molecular ion masses(M + H)' were measured using MS-BC-1
time-oHllghf mass spectrometgr with Cf*?  radiation-promoted

desorption(Electron SPA, Sumy, Ukraine).

10

15
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N[ err]-Nsc-Aspartic Acid [err]-te.rt-ButyI

of aspartic acid [err]-tert-butyl

Ester( | -12)
ester and 90m of anhydrous

21

7.09g

di chl or omet hawe %6es®4pl aced i nto 250m round-bottom flask equRGHERASHPYIA

refl ux condenser and droppi ng funnel.

di i sopropyl et hyl am ne and then 9.5m of c

Wi th vigorous stirring,

Togpyhe m xture 12.7m of 5

orotrinmethylsilane were added

and the mxtire was heated to boiling for 1.5hr.

The reaction mxture was then cool @¥®r2ice bath, 9. 0g of

chloroformate 111l was

1.5hr at room

afhperties obNed¥scaarding tacids i hg was conti nued for

TenmpeTature. | TN ; '

r r n he .resj ISk I f I
ST S Tl e 45| B AR N,
was -separ at ed, yvas:hed wth 5031 of 1, DMFR}| ether, aciHifie H2 wth 1 N
hydrochloric acid.! then extracted with 3 ‘ 70M _of i e€higll acdloand.
Conbi ned extracts 'were @ried WitB ahhydirous 5 | 6 sodium sulsfatie aéd
evapor ated at rMeduded-@yedidure. ReRrystal |[ti62a540n040 t 021 33330 3334
; I-2 Nsc-Ala-OH 2 -256° 134-136 053 035 732 A4

5 1-3 Nsc-Val-OH 2 -120°0 72-74 062 050 37538 3754
I-4 Nsc-lie-OH 2 -130° 120-121 062 052 38941 38986
1-5 Nsc-Leu-OH 2 -330" 1680-182 068 042 38941 3897
1-6 Nsc-Ser(tBu)-OH 3 433 10911t 068 046 41943 4189
1-7 Nsc-Thr(tBu)-OH 3 -90° 6466 068 050 43346 4332
I -8 Nsc-Met-OH 2 -287° 88-80 065 037 40747 4069
1-8 Nsc~Phe~-OH 2 -230° 160-163 066 040 42342 4233
I -10 Nsc-Asn-OH 1 -13° 205-207 005 005 39035 3902
I-11 Nsc~-Gin-OH 1 -97° 192-194 0.0 005 40438 4043
I-12 Nsc-Asp(OtBu)-OH 3 -127° 72-75 064 038 44744 4472
I-13 Nsc-GIn(OtBu)-OH 3  ~170° - 94-96 067 038 46147 4614

10 I-14 Nsc-LysBoc)-OH 3 -118" 110-112 062 035 50454 5059
I -15 Nsc-Tyr(iBu)-OH 3 -6.3° 82-84 068 044 49553 4952
1-16 Nsc-Trp-OH 3 -147° 188-190 053 033 46246 4617
I =17 Nsc-Cys(Trt)~-OH 3 +223° 108-110 075 0.2 621.71 6193
I -18 Nsc-His(Trt)-OH 3 +50° 112-115 042 0.1 655.71 656.8
I -19 Nsc-Arg{Mis}-OH 3 -40° 115-120 025 005 61568 6144
I -20 Nsc-Asn(Xan)-OH 4 +27° 198-200 043 025 57056 5688
I -21 Nsc-Gin{Xan)-OH 4 -137° 155-158 058 023 58458 5829
1-22 Nsc-Cys(Acm)-OH 2 -31.0° 124~126 0.7 005 45047 4512
I ~23 Nsc-Pro-OH 2 -315 115-117 053 037 37135 I3

15



15 resi due from hexane-ethyl acetate gave the desired product 1-12 In a
form of which crystalline powder(86% ._For characterization see— .
Tabl'e 2(Exanpl e 5). WO 96/ 25394

PCT/ KR96/ 00012 e - 22

N[ er r ] - Nsevgoeasishyl - Aspar agi ne( | -20). 3. 89g HCT/KR96/00012

N err]-Nsc-asparagi ne( | -10)and 2. 6g of.xanthydrol were dissolved

in 20m of dry DM. To the solution 0.4 of net hanesul fonic acid was

added, and the m xture was allowed to stand for 2 days at

water with mxing, the formed precipitate was filtered off,

wat er and then with_e

room 5
tenperature. The resulting m xture wixamblen6poured into 100m of ice-cold

washed with
The crude product was

di ssol ved in 10m  of SWeEt-FrER- R Ec a9 et pitated with
ether. The precipitate was coI I ected by fi Itratlon washed with
ether and dried in vacygadesldl-0f MY A pT=T-Va Ak AL aund 1-20 as
crystalline powder(74% . r ' aracterizatl on see Table

2( Exanpl e 5). Exanpl e 5

10

15

a)insertion of anchor group into polymeric carrier.

To 250mg of aminomethylated styerne-1% divinylbenzene
copolymer(1.0meg. NH./g)in 3m! of DMF 0.75mmol of 2,4,5-trichlorophenyl
4-hydroxymethylphenoxypropionate and 0.75mmol of 1-hydroxybenzotriazole
were added, and the suspension was shaken for 24 hrs at room
temperature. Polymer was fiitered off, washed with DMF, ethanol, ether
and, finally, with hexane and dried in vacuo over phosphorus pentaoxide for

24hrs.

b)Attachmem of Nsc-Lys(Boc)-OH to anchor group.

The obtained  polymer was swollen in 4ml of
1,2-dichloroethane/N-methylpyrrolidine mixture(3:1), then 0.75 mmol of
Nsc-Lys{Boc)-OH( I -14), 0.1mmol of 4~dimethylaminopyridine and 0.75mmol
of dicyclohexylcarbodiimide were added. The suspension was shaken for
24 hrs at room temperature. Polymer was filtered off, thoroughly washed

with chloroforrm, chioroform/methanol mixture(1:1), ethanol, ether and,

a



Properties of N.[err]-Nsc-am' no acids I. Shown in Table 2 are
t he conmpounds of fornula_l which were__15 . prepared utilizing provided

nmet hods described in detail In exanple 1-4. Figures in the colum
"Met hod" correspond to nunbers of exanples where parti cul ar net hods
are describedwosspsmwisfic optical rotations [err] were PCRACRIGPUA2 on
DI P-320 pol arineter (JASCO Japan) in 10 cm %lvettes. ' WO 96/ 25394
PCT/ KR96/ 00012 23 Mel ting

points were determ ned in open capillaries and were not corrected.

Chr omat ogr aphi c finailihi with \hexgng gad drigdoyielding,4pemasefolipc-Lys(Boc)tnalymery or
chromat ography sheets Alufolien Kieselgel 60 F[err](Merck, Darnstadt,
Ger many) ; chl or osé){pq(gnet hangl / aceti c aci d, 95: 5: 3, (A and 5
benzene/ acet one/ ac &P 8 PSOTHY-50: 3, (B), were used as devel oping

sol vents, spots were detected by UV-absorbance and/or by ninhydrin

reacti on. Ml ecul alyel ofydiBs ] r u Ml 230
time-of-flight nglssg spec??g%“ggm@mbg h%qepelr r i {'ggi g?wgn-%ﬁn&%ﬁm
desorpti on(El ectron SPA, Suny, UKraine).

syringe equipped at the bottom with polypropylene frit. The polymer in the
5  syringe was washed with DMF, and further synthetic cycles were performed

accoring to the following operational protocol:

1. Prewash: " 33% piperidine/DMF, 4ml; 0.5min.
2. Deblocking: | 33% piperidine/DMF, 4mi; 15min
3. Wash: DMF, 6 {4ml; 1min)

10 4. Acylation: N.-Nsc-amino acid 1, 0.5mmol;

benzotriazolyl-1-oxy-
-(trisdimethylamino)phosphonium
hexatiuorophosphate,
0.5mmol:1-hydroxybenzotriazole, 0.5mmol;
15 N-methyl-morpholine, 0.75mmol; DMF,
2ml; 60min{90min for NSC-lle-OH).
5. Wash: DMF, 5% {4ml; tmin)

N.-Nsc-amino acids were introduced into synthetic cycles In the



10 WD 96/ 25394 _
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Tabl e 2 Propertles of N err]-Nsc-am no aci ds |
Entry Conmpound [err] np, [err]C R[err](A) Rl err](B)

Mol ecul at W,g,jggrgj) ' -(cl. DNPOT/KR96/00012

Cal cd Found- 2 _ 3 4 5 6 7
8 9 -1 Nsc- dy-COH 23 - 152-154 0.40 021
333.30 333.4 -2 Nsc-Al a-CH 2+ -25.6" 134-136 0.53 0.35
347. 32 347. 4ollowing Soretii CNaeHASPIOtBU)~-OH, Ns2-lle-OH;. Nsc-GI-OH| Ns&-Pheé-OR, 50
375.38 375.4 -4 Nsc-Ile-OH 2 -13. O[err] 120-121 0.62
0.52 389.41 389.6 | -5 Nsc-Leu- -33 OIL cré_L 160- 162
0.68 0.42 NsgsbysfBockO#,7 - |N=°6“e'|9ﬂ> Ser (Nﬁ:r;'e'@'r' s f%u FOH,
109-111 0.68 0.46 419.43 418.9 1-7 Nsc-Thr(tBu)- OH -9.0[err]

64-66  0.68, 050~ +433. 46 433,2 + A | 2 _28. 7[err]
56.90 0 cNscgsEBuTH; Basckaiugu-oH, Nad Alastli. 2 .23.0[err]
160-163 0.66 0.40 423.42 423.3 | -10 Nsc- Asn- OH 1 -1.3[err}
205-207 0.05 hdy> tra%0adkord. 2ot the 1 tardet- @niinéH acid sequende the
-9.7[err]  192-194 0.10 0.05 404.38 404.3 1-12 Nsc-Asp(QtBu)-OH 3
12.7[err] 72-75 0.64 0.38 447.44 447.2 | -13 Nsc-An(QtBu)-OH 3
17.0[ ePr] meptigpl-polyn®r was 3feated) aith! 33% piverkiine/DMF(4miifor y20nBoc theH
-11.8[err] 110-112 0.62 0.35 504.54 505.9  |-15 Nsc- Tyr (tBu)- OH
_6.3[err] . 82-84 68  0.44  495.53 49
-14. 7] er\l'f h’fsﬂ"ﬁé%ﬂaod%ﬁ'ﬂwsﬁ“ﬂma%’%' 56'1"7"“‘J “F&‘%m&&!& Trt)-OH
+22.3[ err] 108 110 0.75 0.52 621.71 619.3 - | -18
Nsc- Hi s(Trt)- 2.115 0.42 0.1 655.71 656.8 |
-19 Nsc- Arg(M P °'d"§5° Sﬁfﬂé‘?’r‘f"}' 115-f20 0.25 0.05 615.68 614.4
| 220 Nsc-Asn(Xan)-OH 4 +2.7[err] 198-200 0.43 025 570.56 568. 8
| -21 Nsc-d n(m'ﬁ)péilldvl-pﬁlyméﬂwi#@hukenWSHothﬂm&&mﬁ%lﬁﬁnSBZ 9
| -22 Nsc-Cys(Acm) - -31.0° 124-126 0.17 0.05 450.47 451.2 |

-23 Nsc-Pro-OH -31.5" 115-117 0.53 0.37 371.35 371.3 15
1 2-dlchloroethane for 60min at room-temperature. Polymer was filtered off,

WWwWwW !

10 washed with Smi of 50% trifiuoroacstic acid in 1,2-dichloroethane, and
combined washings were diluted with 100ml of ice-coid anhydrous ether.
Precipitate was filtered off, washed with ether and dried Iin vacou, giving
170mg of crude dodecapeptide(purity 70% by analytical reversed phase high
performance liquid chromatography).

15 Crude dodecapeptide was dissolved in 3mi of 1M agueous acetic acid
and was chromatographed on the 1.5 X 70cm column packed with TSK
HW-40F(Merck, Darmstadt, Germany), equilibrated and eluted with the same

butfer. Fractions contained pure peptide were pooled and lyophilized. Final
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25 _ _— Exanpl e 6

Solid phase synthesis of dodecapentide _

Al a- Ser-Ser-Thr-1le-11e-Lys-Phe-Ay-11e-Asp-Lys. a)lnsertion of
anchor group wotser2gesyneric carrier. 5 To 250ngy  @CT/KRI6H0012

am nonet hyl at ed styerne-1% di vi nyl benz§éc1e copol yner (1. Oneq.

NH err]g)in 3m of DMF 0. 75mrol of 2,4,5-tri"Chl orophenyl

4- hydr oxymet hyl phenoxypr opi onate and 0. 75mmol of 1-hydroxybenzotri azol e
wer e added, and Yidié d%@ertsrm dodecapamtide was 104mal41%), pwBy, more than 95%
tenperature. Polyner was filtered off, washed with DMF, ethanol, ether

10

S T ) SRR ) el b Shat GRS SARTS d
was

The obt ai ned pol ymer swol | en in am of

1, 2- di chl h e '
i chl or oet %ﬁwmpy Arfthb 0acl& éBriﬁSdHlfé

Nsc- Lys(Boc) - OH( 0. 1nmol  of 4-di met hyl am nopyri di ne an .
of dicycl ohexyl carbodii m de were added. The suspensi on was shaken for

24 hrs at room t2dnandad8hrs): FAsdp/ Med2(tks Ser | 1.84¢2) A, 0/83(NHouGhi \0.94(sheGily
wth chloroforrm chlorofornm nmethanol m xture(1:1), ethanol, ether and,

5 1.03(1); Ala 1.00(1); lle 2.78(3); Lys 2.04(2).

10

15

aftér stneﬂcphﬁw%my,w
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26 finally, with hexane and .driced yielding 400ng of

Nsc- Lys(Boc) - pol yner. c) Pepti de assenbly.

NSc- Lys(Boc) - pol ynmer (200ng) was placed into 10m pol ypropyl ene

syringe ewossps®4sat the bottomw th pol ypropylene frit. THOI/KRS6PMAZ in the

5 syringe was washed with DMF, and fytther synthetic cycles were
per f or med accoring to the foll ow oper atjonal protocol:

1. Prewash: 33% pi peri di ne/ DVF, 4m ; 0} N R

Debl ocki ng: What is cl@gmedpisper i di ne/ DVF, 4ni ; 15m!%’§2*‘;§rg BN

DVE, 6x(4mi; 1min) 10 4. Acyl ati on: Neer s 1T NEASH no adji d 1,
0. 5mol ; benzotri azol yl -1 -oxy-
-(trisdimet hyl 3 Nb-)zr-)ﬁagmpmulfonyl)ethoxycarbonyl-amino a¥=|ds haV|l>I/§ the

hexaf | uor ophosphat e, 0.5mmol : 1

- hydr oxybenzghéraf #6¥nfula:0- 5ol ; 15 :

N- net hyl - rm?%holhﬁne, 0. 75mmol ; DWVF, 2m ;
60m n(90m n for NSC-Ile-OH). 5. Wash: DVF, 5X(4m ;
1m n) N err]-Nsc-am no acids were introduced into synthetic

-cycles in the

| 0 o)
> o,u@—ﬁ-cwcrg—o—l—m,—cm;coon

wherein R represents hydrogen atom, and R, represents hydrogen,
methyl, isopropyl, 1-methyipropyl, 2-methyipropyl, tert-butoxymeiﬁyl,
i-tert-butoxyethyl,  2-methyithiosthyl,  benzyl, carboxamido-methyl,
10 2-carboxamidoethyl, tert-butoxvca_rbonylmethyl, 2-(tert-butoxycarbonyl)ethyl,
4-(tert-butoxycarbomido)butyl, 4-tert-butoxybenzyl,  indolyl-3-methyl,
S-(triphenylmethyl)thiomethyl, ' 1¥(triphenylmethyl)imidolyl-4-methyl,
3-(N®-mesitylenesulfonyl)guanidinopropyl, N-xanthylcarboxamidomethyl,
2-(N-xanthylcarboxamido)ethyl or S-(acetamidomethyl)thiomethyl;
15 or Ry and R2 together represent propylene radical.
2. A method for preparing of compounds according to the claim 1
comprising reacting amino acid of the.general formula

HNR~CHRz-COOH

l. |||| |||||| me”ﬂil R l!ll_-
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27 foll ow ng oredr. Nsc-Asp(Q Bu) - OH, OH,
Nsc- Phe- CH, Nsc- Lys(Boc) - OH, Nsc-11e- _
Nsc- Thr ('t Bu) - OH, Nsc- Ser (tBu)-OH, Nsc- -O—I.

After the asevddepssis the target anino.acid sequence Uf Pl

pepti dyl -pol yner was treated with 33% pi pe%@dl ne/ DIVF(4n1 )for 20m n, then
washed wi th DMF, dichl oronet hane, et hanol ther and finally, w th hexane.
d) Debl ocki ng and purification The pepti dyl - pol yner was shaken
wth 5m of 50%herein| Ror 88d cR: crepresent nradicals accordinghitor the helalen f tyr véthri n
at roomtenperature. Polyner was filtered off, 10 washed with 5m of 50%

trifluoroaceti cigd i i chl oroeth and combi ned washi ngs
were diluted w4 'T&WP“BY"P'? ﬁﬁ'@&F‘%s etGiigroformate p; JRj i ¢ Mixethas
filtered off, washed with ether and dried in vacou, giving 170nmg of

crude dodecape%hg&g%upwogr apﬁy 'p% épés‘é%e o&v@dgged phase hi gh

performance liquid ¢ € dodecapepti de was
di ssolved in 3m of 1M aqueous acetic acid and was chronmat ographed

on the 1.5 x 70cm3coAumethont for prepdringSiot compounds according to the claim 1

S comprising:

a)converting of amino acid of the general formula
HNR{-CHR-COOH
wherein R, and R: represent radicals according to the claim 1, into
O,N-trimethylsilylated derivatives;

10 b)reacting of said O,N-trimethyisilylated derivatives derivatives wltﬁ
2-{4-nitrophenylsulfonyl)ethoxycarbonyl chloroformate in aprotic solvent iIn
the presence of base with subsequent hydrolysis.

4. A method for preparing of compounds according to the claim 1,
wherein R;  represents hydrogen atom, and R: represents

15  N-xanthylcarboxamidomethyl or 2-(N-xanthylcarboxamido)ethyl, comprising
reacting of compounds according to the claim 1, wherein R; represents
hydrogen atom, and R2 represents carboxamidomethyt or

2-(carboxamido)ethyl, with xathydrol in organic solvent in the brasence of

/:

Has Been Reilaced

i ey



HW 40F( Mer ck, Darnstadt, Germany), equilibrated and el
buffer. Fractions contained pure pepti dg=weFre
WO 967 25394

Ta W|th the sarre

BCT/ KR96/ 00012

28 yield off the target dodecapepti de_waly " TUZINE 5= purity nore
than 95% wo9e¢n2s®s e€stinmated by anal yti rever sed phasel’ml‘gwplmt)rrrance
liquid chromat ography. Am no acid $ rrp05| tion(after 6 N HC

hydrol ysis, 110[err]C, 24 and 48hvs Asp 1.02(1); Ser 1.84(2); Thr
0.93(1): Gu 0.94(1); dy 5 1.03(1); Ala 1.00(1); Ile 2.78(3); Lys
2.04(2). acid. 10 WD 96/ 25394

PCT/ KR96/ 00012 _
8. A porcess for preparing peptides by means of sequential addition of

protected amino acid monomers to a growing peptide chain attached to an
unsoiuble polymeric support, wherein said protected amino acid monomers
5 are compounds according to the claim 1, said process comprising:
a)coupling of C-terminal protected monomer to an amino or hydroxyl
function of anchor group bound to said polymeric support through free
carboxyl group of said protected monomer to provide protected
aminoacyl-polymer,
10 b)deblocking of said protected aminoacyl-polymer by treatment with
basic reagent to provide aminoacyl-polymer with free a-amino group;
c)coupling of following protected amino acid monomer to free a-amino
group of said aminoacyl-polymer to provide protecled peptidyl-polymer,
d)repeating steps bland cluntii the ultimate protected amino acid
15  monomer is coupled, then performing step b).
6. A process according 1o the claim 5, wherein sald basic reagent is
nﬁrogen base selected from the group consisting of ammonia, morpholine,

piperidine, piperazine, diethylamine, 1,8~-diazabicyclol5,4,0lundec-7-ene,

This Sheet Has Been Repl

[T T




29 What is clained is; 1

N[err]-2-(4-nit rophenyl._.&ul_f_n.nyl_)_eLhoxyca.r bd

general formul a: [err] whe
atom and R err] represents hydrogen,

1- met hyl pr opy WO 9625398t hyl| pr opyl , tert-butoxynethyl

1-tert-butoxyethyl, 2- et hyl t hi oet hyl

NylsHaaET e 88ENaYi ng t he
rei n REPLAGEDepresgnts hydrogen
| EDE &
PCT/KR96/00012

nzyl,  carboxani do- net hyl ,

10 2- car boxam doet hyl, tert-butoxycarbonyliret hyl,

2-(tert-butoxycarbonyl)ethyl
4-tert - but oxyben‘z}npgy"

) 4-d( t ert - but oxycar boni do) but yl,
etramaihyiguanidine;gnd their solutions in aprotic organic solvents.

S-(triphenyl methyl)thi onet hyl “1-(triphenyl net hyl )| ni dazol yl - 4- et hyl ,

> (N want iyt car boxdn AcySers WPBMEIR, B8 aim. 5, FRpthln b Hicdopn Base s

Rlerr] and R err] together represent propylene radical. 2. A

net hod for prepaiipéHding, &RINBR Brgants $8lvéht'ts dimbth§itSintinide.

reacting amno acid of the general formula
HNR[ err] - CHR[ err] - COOH

10

15
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claim1l, W_L_h__________z_ul_m—%or phenyl-sul f onyl ) et hoxycar po

chl orofornate aqueous-organi c sol H#LAGEMBHTF&I@
of base. H“muullu “ @Tm od for preparing of conpoungsf-accorarng 1o
claim1l 5 a)converting of amhno aQI? E‘E&P—f
general fornll & HNR[ err] -ICHR[ er f\
wherein Rlerr] and Rl err] represent r24dicals according { o~=the—etaitrldi
O Ntrimethylsilylated derivatives; 10 b)reacting of said

O Ntrinethylsilylated derivatives derivatives with

wherein R[err] and Rlerr] represent radicals accord| ng to the

2- (4-ni trophenyl sul fonyl ) et hﬁ&wr bonyl chloroformate In aprotic solvent in

t he presence of base with subsequent hydrolysis.

prepari ng of compounds according to the claiml, . wherei n Rerr]

represents

hydr ogen atom and R err] represents

N xanthy g boxan doret | 501 2o AT RO S &artb%yl §RIRD' ' Bias

having the general formula:

- 0 0O
i I
OZN—.— S—CHCHy— O——C—-NRr—CHRg—COOH

O
wherein, Ri represents hydrogen .at'om, and 'Rz repi‘esents isoprop_yl,
2~methy1propy1,_ 2-methylthioethyl, benzyl, carboxamido-methyl,
2-carboxamidoethyl, 4-ter-butoxybenzyl, indolyl-3-methyl,
S—(triphenylmethyl)thiomethyl, . 1—(triphenylmethyDi1nidazoly1—4—'methyl,
3-(NG—mesitylenesulfonyl)guanidinopropyl, N—zanthylcarboxamidomethyl,
2-(N-xanthylcarboxafrﬁdo-)ethyl or S—(acetamidomethyl)thiomethyl; or Ri

and Rz together represent propylene radical.

2. A method for preparing of compounds according to the

claim 1 comprising reacting amino acid of the general formula
HNR;~CHR2-COOH
wherein R; and Rz represent radicals ac;cording to the claim I,

with 2-(4—nitrophenylsulfonYl)ethoch.arbonyl chloroformate in mixed

aqueous-organic solvent in the presence of base.

4. A nethod for



react| ng of corrpounds accordi,ng to the cI aim1l, wherein
hydrogen at G%Mr esent S car boxam donet
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31 aci d. orcess for preparing peptji des by neans..af
. sequenti al addi tion of s pTot ected amno acid nononerjs to a grow ng
peptide chain attached to an : uns¥ ubl e pol ymeric
sai d protected ‘am no aci d nononers 5 are conpounds accor di ng to the
claim1l, said process conprising: a)coupling of C-termnal -

pr ot ect ed 3yononer to An method oforhyprepaying of corhpoundsn actordinigortogr ibep
bound to said polynerlc support through free car boxyl group of said
protect ed Jono cﬁﬁp de pr ot ect ed am noacyl - pol yner, 10

b) debl ocking of sal pro ct ed am noacyl pol ymer by treatnent with

basi c reagent to towd ani noac.) olymer with.fre err]-am no grou
9‘5 converting of aPmno ac%g o e general form el[ I- group,

I
i

HNR;-CHR2-COOH

wherein R and Rz represent radicals according to the claim 1,

into O,N—uimethylsilylafed den'vétives,

b) reacting .of said O,N—tﬁmethylsilylated derivatives with
2~(4-nitrophenylsulfonyl)ethoxycarbonyl chloroformate in aprotic solvent

in the presence of base with subsequent hydrolysis.

4, A method for preparing of compounds according to the
claim 1, whereir; Ri represent hydrogen "atom, and Rz represents
N-zanthylcarboxamidomethyl . or 2—(N—xanthyléarboxamidb)ethyl,
comprising reacting of compounds according t<.) the claim 1, wherein Ri
represents hydrogen atom and Rz represents carboxamidomethyl or
2-(c'arboxamido)ethy1, with xanthydrol in organi(; solvent in the presence

of acid.

5. A- process for preparing peptides by means of sequential
addition of protected amino acid monomers to a growing peptide chain

attached to an unsoluble polymeric support, wherein said protected



c)coupling of—following protected am no aci d nmonomer t¢g ee—ferti—am
group of said

oacyl ol yrrer to provide protected pepti '
d) repeating SE’MH !ﬂﬁ the ultimte protected|ag nﬁi@ﬁu%‘?ﬁ

nononer

s cb

according to the claim
base sel ected fromthe group conS|st|§é of ammoni a, nonphetiae:
pi peri di ne,

| REPLACEMENT SdEETT

m ng step b). 6. A praoces
mhereln sai d basic reagent I 9 ni trogen

pi perazi ne, diethylam ne, 1,8-diazabicyclo| 5 4, 0] undec- - ene,

WO 96/ 25394mino acid monomers are compounds according to the claim l, sa1d
PCT/ KR96/ 00012 32

1,1, 3, 3- teb&mﬁéﬁyﬂo@u@ﬁsﬂjge and their solutions in aprotic organic

sol vent s.

A process according to the claim6, wherein said

nitrogen bgge. otg%lmg of @' LREhi 41 profiited CrfindAihe 504 ihd or hydroxyl

di et hyf f or fram

function of anchor group bound to said polymeric support through free
carboxyl group of said protectéed monomer to provide protected
aminoacyl-polymer, |

b) deblocking of said protected aminoacyl-polymer by treatment with
basic reagent to provide aminoacyl-polymer with free d~amino group,

c) coupling of following protected amino acid monomer to free d—amino-

group of said aminoacyl-polymer to provide protected peptidyl-polymer,

"~ d) repeating steps b) and c) until the ultimate protected amino acid

monomer is coupled, then performing step b).

6. A process according to the claim 5, wherein said basic
reagent is nitrogen base selected from the group consisting of arhmonia,
morpholine, piperidine, piperazine, diethylamine,
1,8-diazabicyclol5,4,0lundec-7-ene, 1,1,3,3—tetraﬁ1ethy1guanidine and their

solutions in aprotic organic solvents.

T , A process according to the claim 6, wherein said nitrogen

base is piperidine, and the organic solvent is dimethylformamide.
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and R; represents hydrogen, methyl, isopropyl,
1-methylpropyl, 2Z-methylpropyl, tert-butoxymethyl,
1-tert-butoxyethyl, 2-methylthioethyl, benzyl, carboxam-
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1 2-{tert-butoxycarbonylethyl,  4-(tert-butoxycarbamido)butyl, 4-tert-butoxybenzyl, indolyl-3-methyl, S(triphenylmethyl)thiomethyl,
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