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" Peptidom netic conpounds and preparation of
biol ogically active derivatives" The present invention

woeb@tmws2bo novel cyclic peptidom nmetic conpouRrds/IB2006/000460

havi ng an azabi cycl oal kane structure, and the
preparation of antagonists of integrins avb3 and avb5,
useful for exanple, in the treatnent of altered

angi ogeneti c phenonena. The invention also concerns a
Heptibshinhétic dogpoundysiipremiration affbidlbgicAllynative dedivatives”

groups of said cyclic pepL, ggm r;g;%l c conpounds and the
bi ol ogically active deri Vatives ther eof . BACKGROUND OF

THE 'W@E?ETJSQ}E ﬁi\ygﬁtg(ﬁloréié@?% fvePR éicogggid%ﬁlunetlc compounds

processes 1 nNvo ogi cal l'y active
hdvimgigh azdbmyclaalidaae sicidtwrasand the prepesgsioorod antagomists wiffdeiegrins

Fbmever t|d re not to, be conS|dere

Qv Bygnd gP‘v ? o%’f‘anl‘i%?’aﬂblﬂilec teeptmnt dfyaﬁ‘?rﬁ‘%) gjeiogenetic

ﬁi%‘h%ﬁmtegé’ n"lfﬁ'é" %Jeﬁi%l?% sgcéqn\ééﬂhé’ g:ro SRk fthé tfaﬁ%ﬁﬁﬁ{oﬁl of the
ternative I nvolves tah ge3| gn of peptid

Amatiagillesowmpsi ofh said ecyclhig pbptidomfimetini ciipogndh endidhe bmloglcally

t he nat. ural ﬁ_;egtl de at the receptor |evel

B eHRHVER 100 (a) Kahn, M (Editor). Peptide

Secondary Str ucBACR AROBNISOF Tiek IRTeNTHON
Synposi a-in-Print No. 50 1993, 49, 3433-3689. (b)

Gant eA .greaArtggmberohfémhysw}@gmaEd)ro@ﬁ@s invobie, bipdogically active

%§17 %Mgfl ‘i%%lb Eﬁer&dhoﬂs vv1’E'lr recd ﬁémla @me§%§$évfr Meptides

H@t astato b icotiibred RiesE. dmgﬁa@vethelr rSthalec Stablhty, rapid
Rusi ecki, V. K. ; Sarabu, R ; Sepinwa . Vinc

excretion ansklow sglectivity foq\@@mﬁeﬁéq;ﬁptqgg@ Va];é altg@g‘gy% gwglves the

(4t 8RS Dol Bkl oL i
bdfRie54t7 the (m:)ep«ar davel s(peptidoniadetiey [(a). KatngeM. (@digor); Peptide
'Eéwgrgrdsgﬁc' %ﬁg%z Jeé’zzfﬂro&ogy”wﬂ%d’d’”’sﬁo 50 1993, 49,

3433-3689. (b) Gante, J. Angew. Chem., Int. Ed. Engl. 1994, 33, 1699-1720. (c)
Olson, G. L.; Bolin, D. R.; Bonner, M. P.; Bés, M.; Cook, C. M.; Fry, D. C.; Graves,
B. J.; Hatada, M.; Hill, D. E.; Kahn, M.; Madison, V. S.; Rusiecki, V. K.; Sarabu, R.;
Sepinwall, J.; Vincent, G. P.; Voss, M. E. J. Med. Chem. 1993,.36, 3039-3049. (d)
Kitagawa, O.; Velde, D. V.; Dutta, D.; Morton, M.; Takusagawa, F.; Aube, I. J. Am.
Chem. Soc. 1995, 117, 5169-5178. () Giannis, A.; Kolter, T. Angew. Chem., Int. Ed.
Engl. 1993, 32, 1244. (f) Aube, J. Tetrahedron Symposia-in-Print No. 50, 2000, 56,
9725-9842].

During our research into peptide secondary structure mimetics, certain 6,5-
and 7,5-azabicycloalkane aminoacids have been synthesised [(a) Colombo, L.; Di
Giacomo, M.; Scolastico, C.; Manzoni, L.; Belvisi, L.; Molteni, V. Tetrahedron Lett.
1995, 36, 625; (b) Colombo, L.; Di Giacomo, M.; Belvisi, L.; Manzoni, L.;
Scolastico, C. Gazz. Chim. It. 1996, 126, 543; (c) Colombo, L.; Di Giacomo, M.;
Brusotti, G.; Sardone, N.; Angiolini, M.; Belvisi, L.; Maffioli, S.; Manzoni, L.;
Scolastico, C. Tetrahedron 1998, 54, 5325-5336; (d) Angiolini, M.; Araneo, S.;
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9725-9842]. During our research into peptide secondary
structure mnetics, certain 6,5- and

wa 260602222 cycl oal kane ami noaci ds have been synPOEsBXe6000460

[(a) Colonbo, L.; DI Gaconb, M; Scolastico, C;

Manzoni, L.; Belvisi, L.; Mlteni, V. Tetrahedron

Lett. 1995, 36, 625; (b) Colonbo, L.; D G acono, M;
Belvisi, L.; Manzoni, L.; Scolastico, C. Gazz. Chim
Btlvisl, A6 Cede@6tti, I}he(:d)ia @l ©nippa, L., Mai)tzoﬁ, h¢ deolastigo, C. Eur.

L350 . 00, 5250386 a1 91 Bt 2 s

ég%traﬁédroﬁfﬂﬁ)'ﬁ%% 249dh%'a}3’e9{/1§i Mk ,Cdbmbéy Ene@oloﬁnbo M.; Di
Bel'visi, L.; Cesarotti, E.; Chécchia, A ; Crippa,

Giaezmo, Mt Margenl, dst Vedopigse, Bt Scglastigog.C. d’e@fﬂheéf@mmﬂl 57,

GG 68 R0 P, Lol OB . s

Manz&xl] DITbScoldstico,COl Q@bakedvbr, W03E59¢ A501-4513; (Ypdanzoni, L.;
Vodop| vec, B.; Scolastjco

E}bion@m@d 869 agmoi%-fqtrm;’or( . @pgt L ang % -26%%'0(?)1Belvisi L.;
] X
G N . Sl g sy 7.

I\/anzomheseL struotesninmy Me; cBosidered i 89, cdﬁforiﬁmltmafﬂbdramstramed
ERIOen Sblie AR-ProppNdEa o dPdrtg AT ) BelviSih g, A
§Jgﬂlgomlﬁ499&éiz% DENGSashitd, L@tm;eg oRY @ﬁe:ﬁ omood%@siz%g )

nformat’ional Iy constrai ned anal ogués of Al a-Pro
Siedndh &. Pvoelgo, p‘&pPD’@BZaJﬂﬂ 1 Scolgstie), BePiardli, UL Manzom L. Eur. J.

r nar di nzoni, L.; Potenza, D.; Scol astico, C.
EF "Chem &%ﬁ%m 2ooo 2563-2569: (b) Gennari, C :
M el 9@he "Fumctﬁﬁhlmﬁ@n o@suclﬁﬁ@l@&ldsﬁmth Geterddliaf Wubitituddts isran
Manzoni, L. Eur. ) 8 Chem 1999, 379]. The
e

pinof ZrsAbintesest smcedhe gide phains mayincecags the afaisr %féhk peptide for

S LAY el LA P LA 1, e

ﬁt@élf. A further advantage of such systems is the possibility of b1nding to different

pharmacophoric groups and hence the possibility of creating a library, with the
member components of which having different biological properties and activities.
During our research into peptide seconcfary structure mimetics, certain 6,5- and 7,5-
azabicycloalkane aminoacids have been synthesised which have been functionalised
with heteroalkyl appendages [(a) Artale, E.; Banfi, G.; Belvisi, L.; Colombo, L.;
Colombo, M.; Manzoni, L.; Scolastico, C. Tetrahedron, 2003, 59, 6241-6250; (b)
Bracci, A.; Manzoni, L.; Scolastico, C. Synthesis 2003, 2363-2367; (c) Bravin, F. M.;
Busnelli, G.; Colombo, M.; Gatti, F.; Manzoni, L.; Scolastico, C. Synthesis, 2004,
353; (d) Manzoni, L.; Belvisi, L.; Colombo, M.; Di Carlo, E.; Forni, A.; Scolastico,
C. Tetrahedron Lert. 2004, 45, 6311-6315].

Furthermore, analogously to what occurs for non-substituted
conformationally constrained dipeptide mimetics [Belvisi, L.; Bernardi, A.;
Checchia, A.; Manzoni, L.; Potenza, D.; Scolastico, C.; Castorina, M.; Cupelli, A
Giannini, G.; Carminati, P.; Pisano, C. Org. Lett. 2001, 3, 1001, C. Scolastico, L
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the receptor by interacting with the hydrophobic or
hydrophilic sites of the receptor itself. A further

wadvwrwzge of such systens is the possibility 8€T/1B2006/000460

bi nding to different pharmacophoric groups and hence

the possibility of creating a |library, with the nenber
conponents of which having different biol ogica

properties and activities. During our research into
Mapmml,eGs &tiamdaic \Britt U Pat. et\ppln@@@dc GBB9648G1 Bich-hetardalkyl

- cycl oal.kane am have been synt hes
SRR E iR 6 TR BTTAIH 260 SR P T PERfkg OB RGD
@g@llggﬁb@ages [(a) Artale, E.; Banfi, G; Belvisi, L.;

L.; Colonbo, M; Mnzoni, L.; Scol astl co, C
Tetr aﬁ@cdnrmnlecmle&mayels sebztivelg 2@geted iy tmsgdispues mver-expressing

egglalrgeg%;?tﬂr,s (ﬁ%C%I lgc%g %Vol%éﬁ tnli]?% ctcllrarg g&%mx)z §(ga% fo% able to

be ;usé@ i afibit Langlo‘ééﬁ&s?ss bnd @ele&ﬁveﬁy zel mc 2RAd oBaBy drugs
(d) Manzoni : visi, L.; | onbo,

; M; D | 9, .
gptionaly hpunci«xto thscsabsa%liqn& groups OlTéli*er lapiem BRg L%Rapzc%bﬁ%ﬂuallm,
RIRD uﬁéﬂs%lencgli@bﬁeiW?,ﬁgbana' ogously to what

occurs Tor non-substitutéd conformationally
const Tfm nes rdlmi&ptofd‘éscaffolﬂs’i cepoftBeé | iui the , littraturBerenensidates the
chi

,A.; Manzoni Pot enza, D.
é%%grggp CSajn Qfag‘l’\fﬁ% qugformaﬁor&ilgepqr}s’cral&ed c&p%lﬁiﬁ n1'imme‘ucs
ﬁncﬁ&?aﬂﬂkc[‘%i‘th }%tero@hﬁﬁﬁﬁ’ted GidO Gaink€¥dr- idél8dtion3 with }Xanous

001, C. Scolastico, L.Manzoni, G Gannini. Brit.
?@;Bptomppl 2004. GB 2395480] such heteroal kyI

substituted | ac ﬁ o cyclic
. T RO
pseudo- pept i des%gﬁjﬁ g’m uch
nol ecyl efmsMabwebEDl efotihd elhatt degahedohforinatsullyl SunsiBained
over-expressing certain receptors (e.g. epithelial
K

@aqul@che{%w)é@l arws\ﬁagtfwth? chgrasiemstics seduized;for G %zmli@aﬁon of

¢on ?ﬁ] dlu&f%%ﬁn?)é égs e 01ll Pﬂﬁ’y ﬁgﬁg g‘%k% p?'-,ﬂ‘%n&% 8&%% conta1mng

ieeconfdrBiatibne it capisainsd bomb$er-Rraclipoptide mgit [s#mapre Msb useﬁﬂ as
%g%ugérlugﬁlaﬂy as drugs with antagonistic action towards the avp3 and avf5
integrins.

Thus, according to one of the aspects thereof, the invention concerns

compounds of general formula (I)

where:

n has the value of 1 or 2,

Riis H, (C1-Cy) linear or branched alkyl or a protective group;
Ry is H or a protective group;

Xis Nz, -NH-R3, -N(R3)z, -NAIkR3, -NH-CO-R3, -NH-CS-R3,
-NH-CO-NHR3,
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R ; Ruoslahti, E. Science, 1998, 279, 377]. The |ow
nunber of "scaffolds” reported in the literature

waeowdoeat es t he desi gn and synt hesi s of novePCT/IB2006/000460

conformational ly constrai ned di peptide m netics,
functionalised with hetero-substituted side chains for
interaction with various receptors. DESCRI PTI ON OF THE
I NVENTI ON I't has now been found that certain

conf oiNFRMOSNEHR; yorconst r ai ned azabi cyclic[ X. Y. J al kanes
satisfy the characteristics required for the
application of this kind of t\echnol ogy. Particularly,
it has been found that conpouNds, containing the
conformational | y constrai ne Ser-Pro dipeptide
unit structure are usefulg pgs, particularly as
drugs wth antagonistic action towards the avb3 and
avb5 whéegri ns. Thus, according to one of the aspects
thereof, the invention concerns conpounds of general

forwA&Tl@lv@ﬂéﬂléeafrﬁ’rhE@ChWeaWI ue of 1 or 2, R is H

(G _linpe e r ive
gr ougRg Ri Fsi m%cupé ?{&E c?Pi?e&gérag acm@l?lgfeﬁgk - NH R3,
- N( R3jh2ir - hidisk be‘acenﬂH GoixRaes, - I\Hdﬁ&dm enantiomers, individual

- NH- CO- NHR3, H- -
stsl;eg}?eﬁsg§ aghlwgtsurel\sw ereoP nv\é@a%ev%r proportlo(nCl 04) | i near

According to another aspect thereof, object of the invention are compounds of

formulae (Ia) and (Ib)

[ \]};.Q‘COORZ [h N COOR;,
X ~aw ki/go X o
R{HN R{HN
(Ia) (Ib)

where n, R;, Ry and X are as defined above and the wedge-shaped and dashed
bonds indicate that the substituents are positioned above and below the plane
respectively.

According to the present invention, the term “(Ci-Cq4) alkyl” designates a
linear or branched, saturated or unsaturated alkyl substituent comprising from 1 to 4
carbon atoms such as for example methyl, ethyl, propyl, isopropyl, butyl, tert-butyl.
However, it is possible to use alkyl substituents containing a higher number of
carbon atoms providing they are compatible with the reaction conditions of the
present invention.

According to the present invention, the expression “protective group”
designates a protective group adapted to preserving the function to which it is bound,
specifically the amino function or carboxyl function. Appropriate protective groups
include for example benzyl, benzyloxycarbonyl, alkyl or benzyl esters, or other
substituents commonly used for the protection of such functions, which are well

known to those skilled in the art, for example those described in conventional
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R3 = H a protective group, a biologically active
mol ecul e; their salts, racemc m xtures, individual

wenawtvpner s, i ndi vi dual di astereoi soners and BRCIABZ0O& 000460

t hereof in whatever proportion. According to another

aspect thereof, object of the invention are conpounds

of formulae (la) and (Ib) (la) (Ib) where n, RlL, R and

X are as defined above and t he wedge-shaped and dashed

manatds suvlli asdk.EVt Gatent Pmtetive GroumsninOrgasic Sysihesis {Bdley, N.Y.

?E?@fe and bel ow the plane respectively. According to
present invention, the term"(Cl-C4) al kyl"

desi gRAHRSprRsdnt MBSripBbn,bb R ¥BioRSkicatlgt Attiat @foledule” is meant any
unsat urated al kyl substituent corzﬁe‘r‘j)lt sing froml to 4

waldsule thad nway ieh usel Bora altugppe Byla “éarggting” molecule, a
. e 1 | _ | . .
BoER A RGOl St s Pl rovever It 1

0 use a S nt's contai ning a higher
nunbegaidfbislagiogily aitiveBndlécuté tiap Getboayd & eomponpdtdftibenula (1),
with the reaction conditions of tiq? present inyention

’OWI

pighes diepily PbihrorghReaRREePTIA, SIRCFIOHIOWIRG 08 RERYH|g pnding, and
glgtﬁ&{aﬁgtrélgfsegﬁtglﬂpé'sifé%?iagﬁkﬁ#es a protective group
adapte e

to preserving t unction to which it is
boundThes palts 6f thel ¢omponedsaof fernfulaectl), difa)camdcdbbaccpiding to the

85% g%:ig{f]%)é]ﬁg&ro? %@%ﬁﬂgﬁgg%ﬁﬁ, rl'@ﬁ‘%;?l’lggﬁllc %}e@;ﬁfomng the
EeRlicht sﬁfaraQ%oBer SyRfidatibg RBF S QURIUNYs BB AR ihPentiolSand those

protection of such functions, which are well known to

firodeg physidlegically eepharmacdugicallsx ageppiebleriolis suek s foyegkample
RSGRRLARL RUBHBREE B it S0, 0hg6l Wi
maleate, fumarate, 2-naphthalenesulphonate, para-toluenesulphonate, oxalate etc..

Salts of the compounds of formulae (I), (Ia) and (Ib) according to the present
invention also further include physiologically and pharmaceutically acceptable
quaternary ammonium salts.

Said salts are prepared according to the well known techniques for the person
skilled in the art.

When there is a free carboxyl group (R,=H) present, the salts of the
compounds of the invention also comprise salts with organic or mineral bases, such
as for example alkaline metal or alkaline earth metal salts, such as sodium salts,
potassium or calcium salts, or with an amine such as trometamol (tromethamine), or
salts of arginine, lysine or any other physiologically and pharmaceutically acceptable
amine.

According to one preferred embodiment, object of the invention are
compounds of formulae (1), (Ia) and (Ib) wherein n is 1, R; is benzyloxycarbonyl, R,
is tert-butyl, X is N3 or NH,.

According to another preferred embodiment, object of the invention are
compounds of formulae (I), (Ia) and (Ib) wherein n is 2, R; is benzyloxycarbonyl, R,
is tert-butyl, R3 is N3 or NH,.
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In the present description, by "biologically active

nmol ecul e” is neant any nol ecule that may be used as a
wdnrog/0zn2al so as a "targeting” nolecule, a PCT/IB2006/000460

di agnostically useful nolecule, or even a sugar etc.

Sai d biologically active nol ecule may be bound to

conpound of formula (1), either directly or through an

appropriate spacer allow ng or pronoting binding, and

opt i e atdogsy fok emsynihesio of kechsiompoohdsaistdesuibed e dstail oyer the

of the conpounds aof .formylae (I I and (.I'b

GRESS O HRPTEY e P AR ST i e LIS Jthemes sgppried

i\‘i’itﬁé‘eﬂa&@&ﬁguﬁﬁ. organi c acids allow ng the expedient
separation or crystallisation of the conpounds of the

i nveméconding tal thetmresent mventian, sopepandsgif farmylagdy (Ia) and (Ib)
hay maceuti.cal | y. accept abl e salts. . or exanpl e

FatpoBieptie aecoripBio i afreses Seiiee? HoiBhet gen

sul phgdrBeul sHly) SFpRaRdsSet gnaiak forfmil RA18), 6,5 wrams-aael (Ib) 6,5-cis-

2- napht hal enesul phonat e, para-tal uenesul phonate,

fumed, anay decprepaed siceprdingeto: angyathetis RIpcessaniingd jny Heheme 1
l,a) .and. (| i the.present invention also

éﬂ%%%%5f%§8$%@§&g§?%ﬁ§ﬁ%%@'a °§£and phar maceutical |y

accept abhyeircgeattsmnaf the dsosmelidinese]compotiad # os af camporuad 2, for

prepared accordi to. the known t echni ques for

t he persWWFtEgbiﬁd/%l\i%’ﬁ? Wien there is a free

car bpxy! T i BblcSptectite , such

conp und%lgf)e? H‘tg%éﬁiﬂ}]e'\;gelﬂ%%ggz I&&E%mn%ri seps;lctls \%{otuﬁ SHen 88

or gani ¢ for erample &lbzpBegsic.;such as for exanpl e al kal i ne

t al | kal i h t al | .t '
ol 19, st mafion ot P o RuardRyl BB iy, 3 S5H Hibueh the
such as {fRIRIRMMactib, 06 by afibsR) of @Ahy Séthés k@dwn method (for

arginine, lysine or any other physiologically and -
phar mac eerampid¢,| {rapdempsation| mto mesSylate and subsequent nucleophilic

substitution with sodium azide), to give compounds of formulae 6, 9;
d) reduction of the azide group into an amino group through the Staudinger
reaction, or by means of hydrogenation to give compounds 7 and 10.

The compounds of general formulae (Ia) 7,5-trans and (Ib) 7,5-cis fused, may
be prepared according to a synthetic process outlined in Scheme 2 (wherein n=2),
comprising the following stages:

a) hydrogenation of the isoxazolidine of compound 3 or of compound 4, for
example with Hp, Pd/C in MeOH;

b)  protection of the amine group with a suitable protective group, such as
for example Cbz, Boc, etc.;

¢) transformation of the hydroxyl group into an azide through the
Mitsunobu reaction, or by means of any other known method
(transformation into mesylate and subsequent nucleophilic substitution
with sodium azide), to give compounds of formulae 12, 15;

d) reduction of the azide group into an amino group through the Staudinger

reaction, or by means of hydrogenation to give compounds 13, 16.
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am ne. According to one preferred enbodi nent, object
of the invention are conpounds of fornmulae (I), (la)

wanaefbte2wherein n is 1, Rl is benzyl oxycar boRgir/iBIRB6/000460

is tert-butyl, X is N3 or NH2. According to anot her
preferred enbodi nent, object of the invention are
conpounds of fornulae (1), (la) and (Ib) wherein nis

2, Rl is benzyl oxycarbonyl, R2 is tert-butyl, R isN3

or NHPo Ahepresulting ldatams, Ifefll@ying 13 irgmdflct’m:eg theragisigrateup 6, 9,

is d i b j il . . .t h f

IZeeF TErnente biehe nevt Bobe Bt R bR MR Thads of
bR tnpdttdnde sedChnsiRgrsf tatligsapphe el rdagtiéi®s krosvn to those
present invention, conmpounds of formulae (1), (la) and

gkilgd inethe prt (Blikpehieadstiidcor di ng to the processes

descr i €, m: td . _
ooy O PR SfmigP B R e PRSHRYR P i -
EIHiCﬁJZR_thJ NG CSARY) dmilvﬁdm%btams @t ddnd3tamdal6 may be bound
synt hetic pr.ocess outlined in Sche 1 [ =z, ,

anrpPIale pepstityents oF &B%iwﬁ §PacEigglogive,sor ﬁig@%lggz%%{s ?)5 ﬂn%l)freas (ie.

| i ap - f ,

L] 2ok S8R, Bl SO ARLL G RG] NN, plfied by
saicting giithuipoayabdiesos isothadiiyengenaceotding tg pmspdurssikhows to the

for exanple z, Boc, etc.; c) transformation of the
P?ré%nﬁ?ﬂgowgg@f'oup into an azide through the

M t supeRHcdl eXaipRA ar® repbittedEANhe WxpatiiieMah 8éctisAWthe present
met hod (for exanple, transformation into nesylate ancij

dedssiptiomnt nucl eophi lic substitution with sodium

azi de)l'he tt%c%li\éest%ﬁ%o%}gﬁoﬂdsfﬁﬁ %L@eaéd n&'Q, Figure 1) may be
prepared according to the procedures described in Scheme A — Preparation of the
starting products.

The compounds of the present invention of formulae (I), (Ia) and (Ib) may be
used as conformationally constrained scaffolds with the possibility to replicate the
geometry of the backbone and of the side chains of a peptide residue within the
active site, and be used for the preparation of biologically active compounds.

The need to conjugate drugs or other molecules of biological interest to
systems of this kind is linked to the possibility for providing molecules having
functional groups forming biologically stable bonds, for example containing
nitrogen, present for example as an amino or amide group, azide or triazole.

Schemes 6-9 relates to conjugation examples through click chemistry
between sugars, fluorescein and biotin and compounds of general formula (I).
Scheme 8 refers to the preparation of one utilized linker, taken as an example.

In pursuit of such aims, it has now been found that certain of the novel
compounds of general formula (II), reported hereinafter, satisfy the required
characteristics for the application of this type of technology. Particularly, it has been
found that compounds having general formula (IT) are useful as drugs, particularly as

drugs having antagonistic action against the ovB3 and avPB5 integrins, particularly
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d) reduction of the azide group into an am no group

t hrough the Staudi nger reaction, or by neans of
waypdiemgznat i on to gi ve conpounds 7 and 10. ThePCT/IB2006/000460

conmpounds of general formulae (la) 7,5-trans and (IDb)

7,5-cis fused, may be prepared according to a

synthetic process outlined in Schene 2 (wherein n=2),

conprising the follow ng stages: a) hydrogenation of

thos do&g)oaﬁdﬂ deﬂhvng Mmahmpmsﬁmr&uon obthecompoumds of fofnurlae (I),

exanpl e H2, ptection o

@ Ard gﬁﬂaufbs WP AUty g?Net a%ﬁ%e‘ﬁr H‘{%E? t\f’ttg SFAGEe g&%ﬂ e}5‘§ been

1&&gdﬁ&garrpl e Cbz, Boc, etc.; c) transfornmation of the

roxyl group into an azi de t hrough the M tsunobu
r eactTlms 1maccb;daneeamthwﬁ10&¢y aspelvethergobvwbjeastof dle invention are

nsfor syl at e and subsequent
%ﬂ@?@ﬂﬁﬂ? gﬁﬁ@?ﬁﬁggeon with sodium azide), to give
compounds of formul ae 12, { d) reduction of the
azide group into an am poom,ough the Staudi nger
reaction, or by neagf 0 rogenatlon to give
compounds 13, 16.To ting lactans, follow ng
the introduction of thg éﬂﬁlde group 9, 12 and 15,
may be bound the desi r et |olog|call active nol ecul es
or CO@E gdpds of biological inportance such as sugars,

u

thro appropriate reactions known to those skilled
in thlehaﬂiﬁleéia:llueoﬂ@hém stry) Or noreover, to the

A CoRpand s Qe el ARonG SaTRR Y efendln Xo
and 1§ jgayNHeNPPREANARYS, ONATRR £ -NHESOiR 4 ENHSC®R sk nown

spacers, to give for exanple ureas or thioureas (i.e
to forW&fﬁ‘é\&é%ds wherein X = - NH CO NHR3,

Nt O R §Par e by

\
N

<1
R6 N
wherein

Alk = (C;-C,) linear or branched alkyl

Rs= H, aprotective group, a biologically active molecule;

their salts, racemic mixtures, individual enantiomers, individual
diastereoisomers and mixtures thereof in whatever proportion.

According to one preferred aspect, the invention concerns compounds of

formulae (Ia) and (1Ib)

[ N COOR, i °N COOR4
RPN x
z 0] 0
RsH N RsHN
(Ila) (IIb)

wherein n, Ry, Rs and X are as defined above and the wedge-shaped and



10

15

20

25

30

reacting with i socyanates or isothiocyanates according

to procedures known to the person skilled in the art.
weénemtowzak exanpl es are reported in the experi REMIBI006/000460

section of the present description. The tricyclic

starting conpounds 1-4 (n=l and n=2, Figure 1) may be

prepared according to the procedures described in

Schenme A - Preparation of the starting products. The
dasHEa Bonds indicatdaipthe sebstitientsennt positiadedf abowme hrakbgloy the plane

(la) ;and (Ib) may be used as conformationally
r@ﬁﬁ%@%%wned scaffolds with the possibility to

repl ingat.e t. By : 4 '

Chai AR Rpii SRR A O LG P AR Ro R bDind P eshBtinds
(HRA1la} and €b¥ inrsurhe marmenmdeicdy thé crboxdgredn isyatigghsd/te the

caonmpounds, .The ed t.o conju e, d S . .

SR S nderish AP A BLEnE uRe BT

ki nd e deitsqotiged BEoVROGS R Vrlapld Qibsttueit ¢alkg, etc.) and the
nol ecul es havi ng functional groups for

mn
saltolof ghe aiompoundshpl fasords (Df & aésaaﬁﬁpl@ablﬁg%rh?i ¢pynpounds of
i tro res or exanple as an am no or am de
Fﬁﬂﬁgﬁi&ﬁ zﬁﬁqﬁpiazole.ngchenes 6-9 relates to
CONJ UCkds) Fﬁt gx &imthe sobomdghofcformaidace K stayyrepresenten amino
sugars, fluorescein and biotin and conpound o[ .
rgeifies, A0 prideutesidps,)a ursay @ﬁ&%ﬂ%fﬂéﬁdsreﬁnﬁ“%é vantageously being
eI eayion of one utilized linker, taken as an
e.

exanp In pursuit of such ains, it has now been
f oundTlehAkp-Giy-taprehain mhyp bednebdwedpyuadiptiog thee nempounds of

f I L]), t ed. her ei naf . i .
fodiiee 4B, Gk (B9 e B S oud Pt pprising the
& mﬁﬁghnology. Particularly, it has been found

i
that conpounds having general fornmula (I11) are useful
as o ugs,wimarRi s profeptivg group, chemoselective deprotection reaction of

the carboxyl group of compound of general formula (I) and
condensation with the appropriately protected Arg-Gly dipeptide;

- reduction of the oxazolidine by means of catalytic hydrogenation;

- transformation of the methyl ester of glycine into the benzyl ester
through a transesterification reaction, followed by the simultaneous
removal of the protective group from the glycine and the amino group
from the aspartic acid by catalytic hydrogenation;

- condensation agent mediated intramolecular cyclisation and subsequent
deprotection of the amino acid side chain protective groups.

The functional group protection and deprotection reactions may be carried out
in accordance with known techniques.

Compounds (IIa) and (IIb) may hence be obtained, according to a process
comprising the following stages (schemes 4-5):

- transformation of the hydroxyl group of compounds 17, 18, 19, 20 into
the corresponding azides according to known procedures, for example

through the Mitsunobu reaction, or mesylation and subsequent
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drugs having antagonistic action against the avb3 and
avb5 integrins, particularlythose conpounds derivVving

wonrawowte2t r ansf ormati on of the conpounds of f8CTIBAE6/000460

(1) (1a) and (Ib) as set out above, wherein the

pepti de sequence RGD has been introduced. Thus, in
accordance w th anot her aspect thereof, object of the

i nvention are novel conpounds of formula (I1) wherein:

n has t hewckbpisiliofubistitutiod, wikh soiurRBizidegtet dive compounds 21, 23,
constit utﬁp\é\lﬂe sequence Asp-dy-Arg, X is N3, -NH RG,
-N(Re) 2, “ *kR6, -NH CO R6, -NH CS-R6, - NH CO NHRG,

- NH CS- N@Bﬁseqﬁént%kﬁfcﬁlgﬂ biteand Scatehytid hyiRgen@tion or Staudinger

branched al kyl R6 = a protective group, a
bi ol ogi cakacpioncti ve nol ecule; their salts, racemc

m xtures,, i ndividual enanti] 1 ndi v I :
di ast er _ec}faéls gtlcg_h &Itﬂir@? P Igrg? I{oﬁglrn o%h}dﬁgbi\ﬁ atever of coupling
!OTOIOOI_tI Q@actiﬁﬁ@ﬁﬁiﬁgﬁﬁomr@g@olﬂ][ eferred aspect, the

i nvention concerns conmpounds of fornulae.(Ha) an

(|b i b (HAPH{anabyonjpgation wih maleculgs aggw?@gé?aé H&Ereag‘m megps of
above and, .t -.Shaped anddashed bonds i ndi cate

t hat the%ﬁ%&%ﬂ%ﬁ?’s are positioned above and bel ow

t he pl anesubssjuestt depedtyctiohhef the piinheckiesjde nleain protective groups

Asp-Gy- Atroggi\ilesthg ggr%?&?r?d%%y ?Ar};lu?a%%? 2&,%6? Qgr.pounds

To the resulting compounds, following the introduction of the azide group 21,
23, 25 and 27, may be bound the desired biologically active molecules or compounds
of biological importance such as for example sugars, through appropriate reactions
known to those skilled in the art (Click chemistry).

Or even, to the amine groups of the previously prepared compounds may be
bound appropriate substituents or known spacers, to give for éxample ureas or
thioureas (i.e. to form compounds wherein X = -NH-CO-NHRs3, , -NH-CS-NHR;,
prepared by reaction with isocyanates or isothiocyanates in accordance with known
procedures.

Examples and details of such reactions are provided in the experimental
section of the present description.

According to one preferred embodiment, object of the invention are
compounds of formulae (II), (Ila), and (IIb) wherein n is 1 and X is azide, amine,
valeroyl amide and triazole, functionalized with a sugar, fluorescein, biotin and
aliphatic chain.

According to one preferred embodiment, object of the invention are
compounds of formulae (IT), (ITa), and (IIb) wherein n is 2 and X is azide, amine,
valeroyl amide and triazole, functionalized with a sugar, fluorescein, biotin and
aliphatic chain.

The functional group protection and deprotection reactions may be carried out

in accordance with known techniques, such as those described in the experimental

10
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(1), (Ha) and (lib) in such a manner whereby the
carboxyl group is attached to the am noacid arginine,
wanaetdazr2am no group i s attached to asparti c aeCuIB2Dh&000460
details provi ded above for the variable substituents

(al kyl, etc.) and the salts of the conpounds of

formula (I) are also applicable to the conpounds of
formulae (I11), (Ha) and (lib). Thus, just as for the
seotiqoefibs pebert desudiptiof.l ), X may represent an am no

resi due, an ami de residue, (ﬁ. urea, a.thiqur.ea,

r esi ctBsSChema Mtale SIRPAAI0E N § Edesetiartpg gO%Jli‘:gmpounds
= i ' b dapt i th

o D R BB Y ) descr hed

atb ov eTheqne;irAl%atiqmlg)ftcgn@opndscfa@sand&lﬁrrdi%ﬁS meporied it sahediRidng

stages;: - en |t I S t egtd .

o he ro L5 REERATGPTL RS S PEWR R TS T drs S fpgriadinsshpe 5

gr oupriRf [irﬁﬁ’ﬂﬂﬁ&f‘@f RicOeREE triagslsdibtarting)frandzides of compound

condensation with the appropriately protected Arg-Gvy
Qﬁgm&ld@mtﬂ%ﬂmﬂlﬁmﬂ@mtsﬁ@néﬁ@a@dZdi ne by means of

catal ytig h ion:. i f '
catcrPbia P0Gt et {20 BN, O s Bl
éc_ﬁﬁ;ﬁtﬁﬁgiﬁ gngéuf;ﬂo@ﬁieﬂdm ltl{e‘é?&l%ahqment ?ﬂ)plmaﬁm by MIPO03A 002102 filed
si mu renmoval o '
o8 0N AEOTRVERE vl ool triBrPHNRe SR RPLCARR i of the
f@%éﬁﬁ%{}l&aﬁ?ﬁr ogenati on; condensation agent nedi ated

ntra

ecular cyclisation and subsequent deprotection
of t hghandonpoandsl «fi dernnfies n(IPs dilektande (Hbdupessesyhinteresting

%ﬁg@k@?&%&g&t ggr%%ltlfaﬁ?f agna(rjltagg rs‘gé gﬁ‘gcit oWwards ﬁ{ei o?\gb% and
avp35 integrins, and display interesting antiangiogenic activities.

A further object of the present invention is hence the use of the compounds of
general formulae (II), (1Ia) and (IIb) for the preparation of drugs and/or compounds
for diagnostic use, particularly useful for their antagonistic action towards the avf3
and avP5 integrins.

More particularly, the invention concerns the use of compounds of general
formulae (II), (IIa) and (IIb) for the preparation of drugs useful for the treatment of
both altered angiogenic phenomena, and for those that may be encountered in
metastasising tumour processes, retinopathies, acute renal damage and osteoporosis.

Biological tests for the evaluation of the activities of the compounds of
general formulae (II), (ITa) and (IIb) towards the avB3 and avB5 integrins have been
performed using known tests also described in the literature [C. C. Kumar, H. Nie, C.
P. Rogers, M. Malkowski, E. Maxwell, J. J. Catino, L. Armstrong, J. Pharmacol.
Exp. Ther. 1997, 283, 843] for example such as the one reported in patent application
EP 1 077 218.

In such tests, certain compounds representative of the invention have shown
interesting biological and pharmacological activities.

Regarding their use as drugs according to the invention, the compounds of

11
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in accordance with known techniques. Conpounds (Ha)
and (lib) may hence be obtained, according to a

wonrem@ez2eonpri sing the foll ow ng stages (scheRes/1H208§/000460

transformati on of the hydroxyl group of conpounds 17,
18, 19, 20 into the correspondi ng azi des according to
known procedures, for exanple through the M tsunobu
reaction, or nesylation and subsequent nucl eophilic :
genbmel fornulaen(Thy (i) sty teir pbarmagsefically eoveptablaisplts.racemic

23, 25,, 27, . subse tor Gl f B
T R R T
9 JrBForfieh 86 BAVHIoaN HSenulitedBR Ph@imazeuital Bempositions
reactions using known reactions. Optional conjugation
a:(qcpidmg)ﬂosv@uvmonal teshaiqgs.cusll knpvay edhossyskilled i therart.
no reacti ons; subse t ' f. .

am nobdtd %‘f"&&‘ﬁ% aJFJOn %ng)gl?égcta?sééf 8?%3%5’0? ggginfl/%ﬁ%lﬂ% coneeths
ﬂ%@@ﬁﬁgﬁalc&fonlfplaﬁiﬁyhﬁ&rﬂhﬁnin@ﬂas afive Afpredient] dtdeast s tompound
o g irmes (55, WRyop BTy METASEHAE KGR b, recetni
Biaheg! ﬁlﬁldigua‘f‘ghén\fﬁ)n{é?é qﬁﬁ'v%i?al?&iaﬁ@fé@%&iﬁ@ﬁ &Md mixtures thereof

bi‘ol'6gi cal 1 nportance Suc or exanpl e sugars,
tohwhatgVer ap@poation, h eombination ndthkorever moretfossiblegitiarmaggutically
in the1 art, (dick, chemstry). O even, to the am ne
feespigRle SATSEROTFXEANS | y prepared conpounds may be

boun d?@f@&ﬁﬁﬁsﬁtﬁh@ 0B HRShdriBh nfayWe PrEuMeY S&deBLRES 0 doBventional

give exanple ureas or thiodreas (i.e. to form
teohmiquesdselikimvai to those skilled bophgsmaceuticalNproSIueEIR3,

In order to obtain the desired prophylactic or therapeutic effect, the dose of

active ingredient is advantageously administered in the form of a unit dose, one: or
more times daily. The daily dosages are obviously selected by the health professional
prescribing the drug depending on the biologically active molecule introduced.

As already mentioned, the compounds of formulae (II), (Ila) and (IIb) may be
conjugated to various drugs, for example with a cytotoxic type drug, active towards
the tumour pathology, or with appropriate ligands for diagnostic use.

In fact, the functionalised side chain (—X substituent) of the compounds of the
invention have been selected to be exploited as a site for the introduction of
pharmacologically significant groups, in order to enhance protein-protein or protein-
receptor interactions.

Thus, for example, in the compounds of formulae (II), (Ila) and (IIb) the
nitrogen residue contained in X is available for easy conjugation to a drug or a
diagnostically useful compound.

According to another aspect thereof, the invention concerns the use of
compounds of formulae (II), (Ia) and (IIb) as mediators for the transport and release
of drugs.

Thus, the drug conjugated to the compounds of formulae (II), (Ila) or (IIb) is

then transported to the desired site of action in order to fulfil its pharmacological

12
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prepared by reaction with isocyanates or

i sot hi ocyanates in accordance with known procedures.
waxerspbzr2and details of such reactions are pr8a¢TaBIO6/000460
the experinmental section of the present description.
According to one preferred enbodi nent, object of the

i nvention are conpounds of fornulae (I1), (Ha), and

(l'ib) wherein nis 1 and X is azide, am ne, val eroyl
aetivite and triazole, functionalized with a sugar,

one_ e Sleomrbied obibrias OFhduef SERPLA9 dofbribed
a‘BQVP QB tbxfcUmMahARin duk Hrug@ Heohsti@fan ddvantayduds @pecnof the

2 and X i s azide, anine, val eroyl am de and
p;csea‘zmlventlomunctl onal [ zed with a sugar, fluorescein,
ioti-n and a hat | :
pr ot e ep&ﬁsegﬁléleue o ec |V£Re %—%ggﬁéwoﬁéﬁﬁg% ehggﬂail glchpomt

%uwa Gigﬁgél rin!ﬁ]ﬂ@ﬁvwﬂoh-lmﬂn@lekmﬁes .ques, such as those
scribed in e experinmenta t he present
delscrl ption. The s@ﬁ@ gﬁ S%Cglggﬁatl on gf

val e es st.arti firom.c f

for mﬂ?éne(rpg% servatigns: élﬁ'l% ﬁswe%gﬁmﬁagcéra engrb%gn recorded
R e%1§tds0ﬁ1dﬁﬂ‘atéaorw0mod®r63(ﬁr A ahd550.81 @r i 75.4,2P00.6) WHz,

I'n sch he preparati on of conpounds 6,5- and

réspectiVélanNShérbiclefiof tvelhes aresintieaed 5n pﬁheandrmpa;baplmg]cmfstants
functionalised triazoles starti n from

isoHBourfaptisel Geiatory POPEFSEEANESPTq u%l%&afeégl f%eérfeﬂ‘é%l 241
t S f -
sl St bl PSR g i 254
plags [Flashi checmatogtaphy i perfoamee asieg Maohpteyd¥agebn0,K30- 400 mesh
s'.vlwzep %g,fo\ s%%e%?sz 'a;eI Iaﬁtljydrlﬁed in accordance with standard procedures and

reactions requiring anhydrous conditions are carried out in nitrogen or argon

atmosphere. Solutions containing the final products are anhydrified using NaySO4,
filtered, and concentrated under reduced pressure using a rotary evaporator.

The 1H-NMR and 13C-NMR spectra have been recorded in the solvents indicated
using a Briiker Avance-400 instrument at 400 MHz and 100.6 MHz respectively.
Chemical shift values are indicated in ppm and the coupling constants in Hz. Optical
rotatory powers are measured using a Perkin-Elmer model 241 polarimeter. Thin
layer chromatography (TLC) is performed using Merck F-254 plates. Flash
chromatography is performed using Macherey-Nagel 60, 230-400 mesh silica gel.
Solvents are anhydrified in accordance with standard procedures and reactions
requiring anhydrous conditions are carried out in an argon atmosphere. FAB" mass
spectrometry has been performed using a VG 7070 EQ-HF spectrophotometer, EST"
mass spectrometry has been performed using a Bruker Esquire 3000 plus
spectrophotometer.
FUNCTIONALISATION OF THE COMPOUNDS DERIVING FROM 1.3
DIPOLAR CYCLISATION (SCHEME 1, SCHEME 2. SCHEME 7 and SCHEME

13
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on 30/10/ 2003, which will be available to the public
at the publication date of the present application.

woheosmorpounds of fornulae (I11), (Ha) and (|i bpCpoBBe&®10460

i nteresting pharnmacol ogi cal properties, particularly
an antagonistic effect towards the avb3 and avb5
integrins, and display interesting antiangi ogenic
activities. A further object of the present invention
is hence the use of the com@unds of general fornul ae

[1),. (Ha) and (1] for the preparation of drugs
MB‘F%B%&%@@@%‘?B&@W&&@@ se, particularly
usef upy § Mlubebl profiaGrilaiD.s1 aahblpn atwdrols DM (Sl under
and avb5 integrins. More particularly, the inventign

weorcaimesphee and at Topmcismpe arrialdsd iy thscplowing sqgense TEA (184

§1 g, GOEc 1420, 5 S, BB 25 m

PREQATRAGs kptdmb ey stihs for bpox "EY/hdigs. e s peget] ofMtime, it is
net ast asl si n%&t urmu;@gr ocesses, retl| nopat hi es

L
ielseraiip 06 VE A2l e parissi with BIESC) 42 Capmbed e ogghic phase,

VAR o'5h RS0k} PR gl g ARAORRNIE tained is
Puificd\H351dsh e aicgrishye AvOmEYEIE 7:3+1812) tsging thendeaired product

tests also deoscriobed inthe literature [C. C. Kunmar,
33 2 white foam (O0%R=AE)-s, M Mal kowski, E. Maxwel |, J. J.

ggg{p'agﬂg]'s;?ﬂﬁstrong, J. Pharnmacol. Exp. Ther. 1997,

or exanple such as the one reported in

RaueNigoa Rl b2t 0917 P =11.07/CHELY. 'HINMRC(@00 @3HS, CDCls): 8 1.48
certai n conpounds representative of the invention have

S CIOMmOrL( o S S0 L LA 22 0 1
D, 283 &ws ﬂHan?)h%ﬂ&ghﬂbﬂa %@?81‘733%:1&? e %éﬁé@s??i )Of}")r 3.6
Ea pgﬁ??%ﬁgg%ﬁé 371 N, IR NBEBERYS 793, Y RCARH! 4Bk g1, 1H, H-3),
448 (d, 1H, H-9), 5.15 (dd, 2H, CH,Ph), 6.0 (d, 1H, NHCbz), 7.28-7.42 (m, 5H,
aromatic protons). 13¢ NMR (100.6 MHz, CDCl3): § 171.7, 168.1, 156.7, 136.4,
128.5, 128.8, 127.9, 82.4, 66.9, 63.5, 58.9, 55.7, 52.1, 37.9, 32.5, 32.0, 31.6, 29.7,
29.2,27.9. MS [FAB™]: 419.3 [M+1]T. Calculated elemental analysis CopH39N20g:
C 63.14,H7.23, N 6.69; observed C 62.16, H 7.25, N 6.67.

Compound 14-Cbz

Yield: 60%. [a]p22 = -25.5 (¢ = 1.0, CHCl3). '"H-NMR (400 MHz, CDCl;): & 1.48
(s, 9H, C(CHz)s), 1.51 (m, 1H, H-6), 1.53 (m, 1H, H-4), 1.75 (m, 1H, H-5), 1.83 (m,
1H, H-6), 1.98 (m, 1H, H-9), 2.0 (m, 1H, H-5), 2.2 (m, 1H, H-9), 2.25 (m, 1H, H-8),
2.33 (m, 1H, H-8), 3.4 (t, 1H, HCHOH), 3.72 (d, 1H, OH), 3.82 (d, 1H, HCHOH),
4.03 (t, 1H, H-7), 442 (dd, 1H, H-3), 4.5 (d, 1H, H-10), 5.15 (dd, 2H, CH,Ph), 6.48
(d, 1H, NHCbz), 7.31-7.43 (m, 5H, aromatic protons). 13C NMR (100.6 MHz,
CDCL): & 170.5, 170.3, 158.0, 136.0, 128.6, 128.2, 128.1, 81.6, 67.5, 64.5, 61.0,

58.7, 55.5, 42.5, 33.9, 32.1, 30.9, 29.7, 29.3, 28.0, 27.2. MS [EST*]: 433.3 [M-+H]™,

14
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m xtures, individual enantioners, individual
di astereoi soners and m xtures thereof in any

wonroeoori2on, are advant ageously formul at ed i nt 8BCT/IB2006/000460
phar maceuti cal comnpositions according to conventi onal
techni ques, well known to those skilled in the art.
Thus, according to another aspect thereof, the
i nventi on concerns pharmaceutical conpositions

4538 AVPNaD, @Sciagkd Rmangd edhlesis Catlhdasls: ©63.87, H 7.46, N
conpound of general fornulae ?II), (Ha) or (lib), the
hh&t opeewetli(C63.8y, HAGdGpNadE salts, racem ¢ m xtures,

'ndiv'% | enantioners, jndividual diastereoisoners
%ﬁ%‘“ﬁ*e 'SVB&“"_P’ﬁé’ifé erderiyAtV e e proportion, in
conbi A&k kAo bipBBEct BLCHRbL1ACHEI(DLS nihial Mesaiydicis DOM (4

acceptabl e carriers or excipients. The conpositions of
mhemnderargon smasplyerb eng abenetmyese added indhe following sequence

ti L.t [ I t ki | I, '
SRAY Rsal Fomtield il abestios wbof Homniy) di8defiibndfept tnder
&gﬁh% 6k @ﬁ)&ﬂbws%tﬂu%s%ﬂ%h ﬁ{i@?&%d 6f 8hbeftis t4lR8 WpOSEL DCM
of active'ingredient 1s advantageously adm nistered in
arlewhsherh witth 2Hu611t Tho veganimnphase, andiydratecheserdadSP4 ivfiaken to

ily d byi .sel ect b

I5h0 AR RRY L St SR aP 7 b, under
Riceh sa&h@sghbﬁé At AtvioofDleaf RalNp{(15dmged.37Asnmly Badlided. The
menti oned, the conpounds of formulae (I11), (Ha) and )
repstinn igdoptpadeniriagetdd Wotoy appigns] Hhags Affethis period ef time,

L . . . iy
R T R
washed Iwitl HoO, Thé erdanivcpliase)ainhgdrdtediaver Nag8Qu, (s tken to dryness
S T PR G R T A
{&dﬁ?@ ‘7:@5‘tc9%iv9 By R ?&H&&'ak&yﬁﬁﬁ%&h%%‘%-w/@u ps,

n order to”enhance protein-protein or proteinreceptor
Cotgroaatdiéons.

Yield: 76%. [a]p22 = +19.0 (¢ = 1.0, CHCl3). 'H-NMR (400 MHz, CDCls): 5 1.48
(s, 9H, C(CHs)s), 1.61 (m, 1H, H-5), 1.72 (m, 1H, H-7), 2.08 (m, 1H, H-8), 2.14 (m,
1H, H-8), 2.24 (m, 1H, H-7), 2.31 (m, 1H, H-5), 2.9 (m, 1H, H-4), 3.28 (dd, 1H, J=
Hz, HCHN3), 3.48 (dd, 1H, HCHN3), 3.7 (m, 1H, H-6), 431 (t, 1H, H-3), 439 (d,
1H, H-9), 5.15 (s, 2H, CHyPh), 6.0 (bs, 1H, NHCbz), 7.28-7.42 (m, 5H, aromatic
protons). 13C NMR (100.6 MHz, CDCly): 5 170.4, 166.7, 156.1, 136.3, 128.5, 128.1,
127.9, 81.9, 67.0, 59.0, 55.3, 55.8, 52.6, 35.4, 32.3, 31.8, 29.2, 28.0. MS [ESI':
444.3 [M+H]*. Calculated elemental analysis CooHpgN505: C 59.58, H 6.59, N

15.79; observed C 59.57, H 6.58, N 15.81.
Compound 15

Yield: 90%. [a]p22 = -13.8 (¢ = 1.0, CHCl3). "H-NMR (400 MHz, CDCl;): & 1.48

(s, 9H, C(CH:)s), 1.5 (m, 1H, H-5), 1.68 (m, 1H, H-4), 1.70 (m, 1H, H-6), 1.72 (m,
1H, HS), 1.82 (m, 1H, H-5), 1.98 (m, 1, H-9), 2.13 (m, 1H, H-6), 2.21 (m, 1H, H-
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Thus, for exanple, in the conmpounds of fornulae (11),

(Ha) and (lib) the nitrogen residue contained in X is
waveaicloatize f or easy conjugation to a drug or aPCT/IB2006/000460

di agnostically useful compound. According to another

aspect thereof, the invention concerns the use of

conpounds of fornulae (I11), (Ha) and (lib) as

Tt Che i D g 2b (GRARE 1t 4R DN oo Hac OISy 368 i 15,
(FPIN, ) b @rixf, 1) o 16, Ehe) 4?4"26@?9%1}3 BB 845184,968 1 1=68l7 117,

site og action’in order to fulf

drashHe ol d§).cal 2a6idj ¥t I 1 CoMzulrai 22 Hyf, CEhBh) 698ddnts, J=7.18

of fornul ae (7I I%G‘m(sl—ia) or (lib) as gescri bed above,

W% NHGhZY H3i7e Eharanatsrotnglyd > C MR (100:6MBa, CDCLy): &

Y3 LT R IBESL1 A5, B8 1PELREPL1 6BNPBE 1085 9 T0E7 409,333,
now be Ed°TY he

presént  i’nvention W lescri om

r1nen i ' . 0 £l Yed b tH
SHBETATE TSl S ovas TESDY S EM =, g PR e

Cleseanted tanalysis CizE3INs5d C 6VBS.sHaT8,aN HAM ; bbsnved C 60.36, H
recorded in CDClI3 as indicated, at 200 (or 300, 400)
Bol333%.0or 75.4, 100.6) Mz, respectively. Chenical

A aklpld 5L RE R AR AT T oo s are |

neasurmech stditich of fletkitre & 1R(0.09H8Imcl} in DEHyAFIREDEM (350 pl)
Thin | ayer chromatography (TLC) is perforned using
vEderkargomp sumesphere sind Fit agbmctmprds eddesbhyl Me:bén falnensd(51 pl,

R G TR R A W —
fakes e@uviéls DM (T ed); h@MB0" @A) ladfel], AR MY AbSure is allowed under
conditions are carrjied out in nitrogen or argon

stitring for approx. 10 minutes. After this period of time, the two phases are
separated. The organic phase, anhydrated over Na,SOq, is evaporated to dryness.
Compound 7.

Yield: 93%. [a]p22 = -13.9 (¢ = 1.0, CHCl3). 'H-NMR (400 MHz, CDCly): & 1.47
(s, 9H, C(CHs)3), 1.55 (m, 1H, H-5), 1.72 (m, 1H, H-7), 2.07 (m, 1H, H-8), 2.16 (m,
1H, H-8), 2.21 (m, 1H, H-7), 2.30 (m, 1H, H-5), 2.68 (m, 1H, H-4), 2.72-2.97 (m,
2H, CH,NHy), 3.73 (m, 1H, H-6), 431 (t, 1H, H-3), 4.41 (d, 1H, H-9), 5.15 (s, 2H,
CH,Ph), 6.4 (d, 1H, NHCbz), 7.23-7.42 (m, 5H, aromatic protons). 13¢ NMR (100.6
MHz, CDCl): & 170.8, 168.1, 156.4, 136.6, 128.5, 128.0, 127.9, 81.8, 67.8, 58.9,
55.6, 53.0, 32.5, 32.0, 29.7, 29.3, 28.0. MS [ESI']: 418.4 [M+H]*. Calculated
elemental analysis Cp9H31N305: C 63.29, H 7.48, N 10.06; observed C 63.27, H
7.47, N 10.08.

Compound 16

Yield: 76%. [a]p22 = -14.5 (¢ = 1.0, CHCl3). '"H-NMR (400 MHz, CDCls): & 1.45

(s, 9H, C(CHs)s), 1.5 (m, 1H, H-5), 1.53 (m, 1H, H-4), 1.65 (m, 1H, H-6), 1.72 (m,
1H, H8), 1.81 (m, 1H, H-5), 1.98 (m, 1H, F-9), 2.14 (m, 1H, H-6), 2.21 (m, 1H, H-
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at nosphere. Sol utions containing the final products
are anhydrified using Na2SO4, filtered, and

woamm@atnat ed under reduced pressure using a rBCamB2006/000460
evaporator. The H NMR and “"C-NWR spectra have been
recorded in the solvents indicated using a Briiker
Avance-400 instrunent at 400 MHz and 100.6 MHz
respectively. Chemical shift values are indicated in

Pp23aan, | He Hedupi8Br(bs, Obh S1FAMNE).i 4084, 1dpts 281Hz 8f-2) 44l (m,
d, wsi | 03 Fl |
BB 2 E T 158 ettt Sy MG A e 122 1
AG Rzi% . - 13
CRILTTS DI CPO Bt SERMD.D BT 30 (B} 30 arequaric prgion). 15C
RSR 400,688z, 5CD0L: §al70.65056.80136.25 E28RN}2R0,{81e8] 670, 60.8,

accordance with standard procedures and reactions
583,663,194 38yH 3010 3¢8n28.0j Dh3. MiS[ESATr #3245 GMiHH]i. @alculated

Rl haSs s 95rh RIERLLEN D b EAgIe C 6404, H
Jé?‘%ﬁ\é s spectronetry has been perforned using a
“"Esqui re 3000 pl us spectrophotoneter.

e dnPadd i BiroddiE oREhbiidn”DERI VI NG FROM 1. 3
DI PCLAR CYCLI SATI ON ( SCHEME 1. CHEME 2., Scﬁ%n 7 .and
Boasakutien ahrede 6 odSdPdnmeh ag4 of ga apprapriatgiafidny] dstixatis (0.1

Ll i . i
B0 HEO OB o) MAa LG e g 1
@08 ndeed.4 Mol B@Sm 4 Mitieh SLAQUEDAE), DBAM (6¥4ulj 0.02 nd8ol, 0.2

mmol ) , Coz-d ( m, 0.61 rmol).and.finallgl DMVAP (15
mg)] eq).ar@addedoicppectinelys Bhanepesion miskspis keptiandes siipring gy r. t. for

f A8 h . Af hi i faalil OB o obd odiSa
L e
fith)CH, U1 (DidA0 BT afidh @fcorg@mib phiasathas besrewadied S a NatCOs (5

taken to dryness, and_the crude product thus obtajned
md. i} satwagdsglution sad BHR Painbgt E)pﬁge CrgaB Phese aphygrated over

§T52;2§04t, Radb¥én é\tﬁ%o&?&f fufeid E’édﬁg&?bressure. As concerns compounds 32,

34, 42-45 at the end of the reaction, the solvent is evaporated under reduced pressure.
The crude products have been purified by flash chromatography on silica gel.
Compound 31

Column eluant: EtOAc/ETP 9:1

Yield : 80%. [a]p22 = - 9.2 (¢ = 1.0, CHCl3). 1H NMR (400 MHz, CDCI3): 8 1.45
(m, 1H, H-5), 1.48 (s, 9H, C(CH3)3), 1.66 (m, 1H, H-7), 1.96 (s, 3H, OCH;), 1.98 (s,
3H, OCHs), 2.01 (s, 3H, OCH), 2.08 (s, 3H, OCHz), 2.13 (m, 1H, H-8), 2.15-2.22
(m, 2H, H-8, H-5),2.23 (m, 1H, H-7), 2.29 (m, 1H, H-4), 3.6-3.73 (m, 2H, H-6, H-5
Gle), 4.06 (dd, 1H, J = 2.0 Hz, J = 12.0 Hz, H-6 Glc), 4.20 (dd, 1H,J =44 Hz, J =
12.0 Hz, H-6 Glc), 4.27 (m, 1H, H-3), 4.35 (m, 1H, H-9), 4.43 (dd, 1H,J=4.4 Hz,J
= 13.7 Hz, H-CH-N), 4.60 (d, 1H, J = 8.0 Hz, H-1 Glc), 4.47 (d, 1H, J = 12.4 Hz, H-
CH-0), 4.84 (d, 1H, J = 12.4 Hz, H-CH-0), 4.93 (m, 1H, H-2 Glc), 5.01 (m, 1H, H-4
Gle), 5.02-5.15 (m, 3H, H-3 Glc, CHyPh), 6.0 (m, 1H, NHCbz), 7.22-7.33 (m, SH,
aromatic protons), 7.48 (s, 1H, H triazole). 13¢ NMR (100.6 MHz, CDCl3): 8 170.7,
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as a white foam (60% 78% . Conpound 5-Cbz Yield: 78%
[a]D2 2 =-13.7 (¢c = 1.0, CHAA3 ). 1H NWR (400 M5

waRaleBp2722d 1.48 (s, 9H, C(CH3)S), 1.6 (m | H, PELABH06/000460

1.7 (m 1H, H7), 2.06 (m 1H H8), 2.2 (m. 1H,

H8), 2.23 (m 1H H7), 2.3 (m 1H H5), 2.75 (m

1H, H4), 2.92 (bs, 1H, OH), 3.6 (dd, 1H HCHOH), 3.71
(m 1H, HCHOH), 3.72 (m IH5 H6), 4.38 (t, 1H H3),
045 166.4, 160.3H165.5, 356.6, (4817, 134.2.CH86) 12863,0126d), 14,1, 99.6,

K020 il Belcf ) B2 e B 3 10005304085 W3, 201,
2608, 20.8 18668 MI AEST): §cf pe 15985055829 345 0bkrved 852.4
5.1, 37.9, 32 3l 355 2. M

G585, 0P ey s s ks

38.46, 2562N16865?5 Compound 14- Cbz Yi eI d: 60% [a]D 22 =
-25.5 (¢ = 1.0, CHO3 ) . 1H NMWR (400 MHz, CDd 3) : d
Gompowrd 33+ C(CH )3) 1.51 (m 1H, H6), 1.53 (m 1H,

Gty B FOARIR ), o) %2 S 1K HY), 2,25 (m
%igld Pk, (5?§D3§ =§3ng5 93('5',— M%Hlégéﬁll({tNMRmob@?Sﬂ)cF{)@lﬁ% 1.39
(4an|42112{ (Hi@% 1143 H91f=i C(éH§ H&cﬂ 65 J(iﬂ,, 1H ;108 1(591(51 , (8 H-8)11.95 (m,
L5 B OCH, DORKEIH SEIRES (38, PCH)g2.09 (5, 3T,
S i, A1, AR o A0
@9. IH FZ—Q) 3.1€81d) 1H7.22.0NtE, [JE59]6 HA?:E{-63GICMF4-E7+(dd4551 3=438
5.7 124 Hoald 6 W, 981 (roble FoRLD. Goio6l iy 7298 e =20
B7H4:10), 4.51 (m, 1H, H-3), 4.64-4.72 (m, 2H, H-1 Glc, H-CH-N), 4.79 (d, 1H,J =
12.4 Hz, H-CH-0), 4.92 (d, 1H, J = 12.4 Hz, H-CH-O), 5.01 (dd, 1H, J= 0Hz, J = 8
Hz, H-2 Glc), 5.07-5.16 (m, 3H, H-4 Glc, CH,Ph), 5.20 (t, 1H, J = 9 Hz, H-3 Glc),
6.17 (m, 1H, NHCbz), 7.20-7.31 (m, 5H aromatic protons), 7.40 (s, 1H, H triazole).
13¢ NMR (100.6 MHz, CDCls): & 170.6, 170.4, 170.2, 169.4, 169.3, 169.1, 168.4,
156.9, 144.0, 136.1, 128.6, 128.2, 128.1, 123.7, 99.9, 81.7, 72.8, 71.9, 71.2, 70.7,
68.4, 67.3, 62.9, 61.9, 60.9, 60.4, 58.2, 56.1, 53.4, 52.0, 41.5, 32.9, 31.9, 30.8, 29.7,
28.0, 27.1, 20.7, 20.6. MS [ESI']: Calc. for C49H53N5015. 843.35; observed: 866.2

[M+Na]t, Anal. elem. calc. C49H53N5015: C 56.93, H 6.33, N 8.30; observed C
4011530N5V15

56.95, H 6.34, N 8.32.
Compound 32
Column eluant : CHCl;/MeOH 9:1

Yield : 74%. [o]p22 = -10.8 (¢ = 1.0, CHCl3). IH NMR (400 MHz, CD;OD): & 1.49
D 3

(s, 9H, C(CH:)s), 1.53 (m, 1H, H-5), 1.66 (m, 1H, H-7), 1.98 (s, 1H, H-5), 2.01 (m,
1H, H-8), 2.13 (m, 1H, F-7), 2.18 (m, 2H, H-8), 2.98 (m, 1H, H-4),3.22 (t, 1H, J =
8.0 Hz, H-2 Glc), 3.25-3.33 (m, 2H, H-4 Gle, H-5 Glo), 3.35 (m, 1H, H-3 Glc), 3.66-
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Exanpl e 2: Synthesis of azide-derivatives. To a
sol ution of product 5-Cbz or 14-Cbz (0.29 mmol) in
wanmetwzug DCM (4 ml) under argon at nosphere aRdTAB2006/000460
roomtenp., are added in the foll ow ng sequence MsC
(846 nl, 0.59 mml) and TEA (165 ni, 1.18 nmol). The
solution is kept under stirring for approx 45
nlnutes After this period of tineg, i s taken

ng JPCW-6NH-6raa18dd 1N €10 HE e é?-@aHﬂ,éf g@g)e B.08-4.42

dr at ed
(e POy B AR Clabr e el e 25 iy ARCRREN 708, 18 1 -
12@{% Hrt@'ﬁb)aﬁ% Jai A0$ RhEr £ IRNE-@H-OR oM gmaH CKaRh), b

1) is added. The reaction is kept
7. wﬁﬁf sﬁt uFdhde PlotdR), 00§ @r, 18 dniazold). hd rwRAthQﬁ MHz,

Conynie Takd 16hé, S5 uke ghocut T HEE A 12 s g2
sRETAE 7816k M o3 e 706 08 i, 3938 87,5295 @OETR VSIS, 28,

Py yn%ss and t he"¢r ude” pr oduct thus+
1
282’%&”}?%% S B I s et ae & o te
Aﬁﬁg@s&?@aﬁc%{%m@@gw@ 58.27YEE6 S5, N600.5;ajtBerRe® C=56.26, H
c =1 TTIH NMR (400 MHz, cDA3) : d
6364‘316%9 9H, C(CH )3), 1.61 (m IH HS, 1.72 (m IH

), 2.08 (m IH HH, 2.14 (m IH H8), 2. 24
CQm,pOHnd)'M 2.31 (m 1H, HS), 2.9 (m 1H )HA), 3.(2g]

o 3.48 (dd, |H HCHNB), 3.
C{’vﬂ\““)é %{%WWH H 3), EL 39 (d. 1H, 49), 4 (1?
¥ida. é}fd/ PB). 46/2Qc B0, GHCIHHINMR (4QBMEHZ EOD)551 43

omatic ot ons). CNI\/R(lO 6 MHz, CDCI 3) : d 170. 4,

(&6ﬁ{7ﬂ-@5§44 é s, 186, (3(033333, 558 128 2H, 215:5)91.78 (m9 1Hs H-8), 1.80
(VL6 1.03 (m, S 2% 218358 oo AL Hd 8, 59, Fo1 €8, 90, 1=
OHz, ] = 7.8 Hz, H-2 Glc), 3.27-3.33 (m, 2H, H-4 Gle, H-5 Glo), 3.35 (m, 1H, H-3
Glc) 3.68 (dd, 1H, T =5.1 Hz, ] = 11.9 Hz, H-6 Glc), 3.90 (dd, 1H, =0 Hz, J=11.9
Hz, F-6 Glc),4.16 (m, 1H, H-7), 4.36 (m, 1H, H-CH-N), 437 (m, 1H, H-1 Glc), 4.40
(dd, 1H, H-10), 4.56 (m, 1H, H-3), 4.63 (dd, 2H, J = 4.3 Hz, ] = 13.7 Hz, B-CH-N),
476 (d, 1H, J = 12.6 Hz, H-CH-0), 4.95 (d, 1H, J = 12.5 Hz, H-CH-0), 5.13 (s, 2H,
CH,Ph), 7.24-7.42 (m, 5H, aromatic protons), 7.95 (s, 1H, H triazole). 13¢ NMR
(100.6 MHz, CD;0D): 8171.2, 170.0, 157.2, 1445, 1367, 128.1, 1277, 1276,
124.5, 102.3, 81.5, 76.7, 76.6, 73.6, 70.2, 66.6, 61.6, 61.4, 61.0, 57.8, 56.0, 51.6,
39.8, 31.5, 31.1, 29.1, 26.8, 26.6. MS [ESI']: Calc. per C3pH45N5011: 67531,

observed 6762 [M+HJY, 698.3 [M+Na]t. Anal. elem. calc. C32H4s5N5011: C

56.88, H 6.71, N 10.36; observed C 56.86 H 6.70, N 10.35.
Compound 42
Column eluant: CHCls/MeOH 9:1

Yield : 80%. [a]p22 = - 4.1 (¢ = 1.0, MeOH). 11 NMR (400 MHz, CD;0D): 8 1.28
(m, 2H, CHj biotin), 1.31 (s, 9H, C(CHs)s), 1.39 (m, 1H, H-5), 1.42 (m, 1H, HCH
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444.3 [MrH + . Cal cul ated el enental anal ysis

C22H29N5(6: C 59.58, H 6.59, N 15.79; observed C
woe2mh9212 6. 58, N 15.81. Conpound 15 Yiel d: 909€T[fiB3002000460

2 =-13.8 (¢ =1.0, CHOA3 ). 1H NWR (400 M1z, CDO 3) :

d 1.48 (s, 9H, C(CH)3), 1.5 (m 1H HS) 1.68 (m 1H,

HA, 1.70 (m 1H, H®6), 1.72 (m 1H, H8), 182(m

IH, HS), 1.98 (m IH H9), 2.13 (m 1H H6), 21
b{dﬁh) 11—|43 Irl£5)z (ni, 3 Hm CHA bidtif),,1.83-267(@d, SH.H; Nﬂ{ﬁiﬂleO

lnker, BETDbig LS 187y ka3t B, %), Toap 0o d it fl B o
g 250 g SR o RS SRV AT, DIRR Meer 48

He, S%K)H%nétm),? 3182 (ar,offht Hed)r 3t05nGiL,. 1HSSHQ1VFlet11@O 361)%@ 2H,

%Cﬁﬁuﬁ@@,slé B34, CEaNinkgd, 53233 45 Pk, 1:4g-3.45

ﬁ ?}’ﬁoqu%a ?45%%0[5'%%1 1H, Cfﬁzéﬂuace&jvlswmm,%nﬂcs), 3.98 (s,
I'éul‘at ed el errent al anal ysi s

2BD CEEHH) ginBe), NO4L &5, 2H, GHSH:Q digker) 80256518 Qne%lgF%Cr@ %lotln

12 8% oS e G100 Clne TR, e

50,9513, 281 &1, PRy, JOI-ARTOBP ST eroandicaromaony Téitp. 1H, H
IS adﬁed Il\(/II\/ESP |2n {ol uenem(@gl m, O. OS?mml A e

tagpldx 13 WBIR £100.p diHz,06P:OD):0d 1% 4, rﬂ€4r3ealc7042z)ri70t%e167 2,

reaction is tak

1480t B dRD 8 1224 BT8R 6520 P71 5S4 619
6BAR’58%, 574, §5@%1e§ 50°8,13906, 138115 388( B@Q 954t3:n$ 31t31ez9t3Mz9o
phases’ are’ separat’ed. The organi ¢ phase, anhydrated

28\ 28\ 2FHE, 28.6, BV.9p36.8t éd%Mﬂr[ﬁﬁEgs% 16fd138: 1042.52;
Yield: 93% [djjy 2 =-13.9 (c = 1.0, CHCI3). 1H NWR
ob4Q0edvHDA3 CPOL-ETH, 106517 M+Nal™. Anal. elem. calc. C49H74N100138: C

56.41, H7.15,N 13.43; observed C 56.43, H 7.14, N 13.45.

Compound 44

Column eluant: CHCl;/MeOH 9:1

Yield : 50%. [a]p22 = -3.83 (c = 1.0, MeOH). 1H NMR (400 MHz, CD;OD): 8
1.21-1.34 (m, 12H, CH, biotin, H-6, C(CHs)3), 1.36-1.52 (m, 5H, 2 H-5, HCH biotin,
CH, biotin), 1.53-1.79 (m, 7H, HCH biotin H-6, H-8, 2 NCH,CH,CH,O linker), 1.77
(m, 1H, H-9), 1.99-2.18 (m, 5H, H-4, CH, biotin H-8, H-9), 2.55 (d, 1H, ] = 12.8 Hz,
SHCH biotin), 2.77 (dd, 1H, J = 12.8 Hz, J = 4.8 Hz, SHCH biotin), 3.05 (m, 1H,
SHC- biotin), 3.10 (m, 2H, CH,N linker), 3.18 (m, 2H, CH,N linker), 3.32-3.40 (m,
4H, CH;O linker), 3.40-3.45 (m, 4H, CH;O linker), 3.45-3.50 (m, 4H, CH,0 linker),
3.89 (s, 2H, COCHLO linker), 3.94 (s, 2H, COCH;O linker), 3.99 (m, 1H, H-7), 4.14
(m, 1H, NCH biotin), 4.18 (m, 1H, H-CH-N), 4,23 (m, 1H, H-10), 4.30-4.37 (m, 3H,
NCH biotin, NCH,C=), 4.39 (m, 1H, H-3), 445 (m, 1, H-CH-N), 4.97 (s, 2H,
CH,Ph), 7.10-7.27 (m, SH, aromatic protons), 7.75 (s, 1H, H triazole). 13C NMR
(100.6 MHz, CD;OD): & 174.4, 171.1, 170.2, 170.0, 169.9, 164.6, 157.0, 136.6,
128.0, 127.6, 127.5, 81.4, 70.0, 69.7, 68.5, 68.4, 66.5, 61.9, 60.9, 60.1, 57.7, 55.8,
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(s, 9H, C(CH)3), 1.55 (m 1H, H5), 1.72 (m IHsHT),
2.07 (m IH5H-8), 2.16 (m IH5H8)5 2.21 (m 1H, H7),

wa.26@/00m21H, H5), 2.68 (m 1H, H4), 2.72-2. 8CT/iB3006/000460

2H, CH2NH2), 3.73 (nmb IHSH6)5 4.31 (t, IH5SH3), 4.41
(d, IHBH9), 5.15 (s, 2H, CH2Ph), 6.4 (d, |H5NHCbz),
7.23-7.42 (m 5H5 aromaticprotons). 1 C NWR (100.6

MHz, CDCI3) : d 170.8, 168.1, 156.4, 136.6, 128.5,
I28.41.6,25,39.53368, 362, B5.4,58.8,3155.38,4, 33.0029.222%0, 28.9, 28.3,

.25 B 205 PSSl 5% Sholaetaiie g5, ppserved

7.48, N 10,06; ob d C.63.27, H 7,47, N 10
5o M Hi, Anal, glermrggale. [Ggobi7sN1 091384 C55¢. g& H1f73§,N 13.25;

) wzscms:dl% 9H, CO(CH
9@? 4%55(1§rt %Zg‘ﬁ&g‘? 53 (m)lH H 4) | (1.865 (mC(lH,
tbﬁ.)pouﬁdﬁ?, 5{smneilﬁnd1!ﬁ}e) 1.81 (m IH H5), 1.98 (m

1H H-6), 2.21 (m 1H H9), 2.33

@M&ludﬂS)}HCE[M@O%2—>2@HCHZMBQ}VHAD @9 SétS IH J=
9.0 Hz5H-1), 4.41 (m IH H3 J= 8.5
Yield H1%) |HSNMR (409, Mbla, CD;0DH: § 1|-4£6 (sg QHJ_@(QHB-}Z)a 1.52 (m, 1H,

75 e 5110 e o o B NG BN 85 87 45 157

15@ gﬁ?a,,. 3@15&1@120}3@}30 H?@ 212128 191,, B, 3,186, AH, GD88,2.93 (m,
, 44,4 32.0, 31.

PESH), .33 6, BE] RFRN linken) G315 (8 66 oAl BkearaPy fighen,
D oA G okl b BT, TR St 240
2ACOCH,O 11ﬂ10:r)34 391 I(mit REHN He9), 4Bi5d@n, dH H—EH-N),’M w35 (m, 4H,
TN T LR AR N
ﬁﬁ‘(ﬁ%c@ﬁf), 6%6%.80 Qﬁf‘ 4@,— saromatic protons, fluorescein), 7.26-7.42 (m, SH,
aromatic protons Ph), 7.83 (s, 1H, H triazole), 8.05-8.18 (m, 2H, aromatic protons,
fluorescein), 8.45 (m, 1H, aromatic proton, fluorescein). 13¢ NMR (100.6 MHz,
CD;0D): & 172.8, 171.5, 168.8, 130.8, 129.5, 129.1, 128.9, 103.7, 83.3, 71.5, 71.4,
71.3, 71.2, 70.3, 70.0, 68.0, 60.4, 59.0, 52.9, 52.2, 39.6, 39.0, 37.6, 35.2, 32.7, 30.4,
30.2, 29.4. MS [EST']: Calc per CgoH7gNgO17: 1175.49; observed 1176.5 [M+H] ™.
Anal. elem. calc. CgoH7oNgO17: C 61.32, H 6.00, N 9.53; observed C 61.33, H
6.01, N 9.55.

Compound 45

Column eluant: CHCl;/MeOH 8:2— CHCl3/MeOH/H,0 60:35:5

Yield : 92%.1H NMR (400 MHz, CD;0D): & 1.37 (m, 1H, H-6), 1.43 (m, 9H,
C(CH;)3), 1.54 (m, 2H, 2 H-5), 1.64-1.84 (m, 5H, H-6, H-8, NCH,CH,CH,O linker),
1.86-1.98 (m, 2H, H-9, NCH,HCHCH.0), 2.14-2.30 (m, 3H, H-4, H-3, H-9), 3.30
(m, 2H, CH,N linker), 3.43 (m, 2H, CHoN linker), 3.45-3.57 (m, 4H, CH,O linker),
3.58-3.70 (m, 8H, CH,O linker), 4.03 (s, 2H, COCH,0 linker), 4.08 (s, 2H, COCH;0
linker), 4.11 (m, 1H, H-7), 4.32 (m, 1H, H-CH-N), 4,39 (m, 1H, H-10), 4.47 (s, 2H,
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0.04 mmol, 0.4 nol eq) and a solution of Cu(OAc)2 0.3
M (67 nm., 0.02 nmmol, 0.2 nol eq) are added,

woesp@orizzel y. The reaction msture i s kept un#er/1B2006/000460

stirring at r. t. for about. 18 hs. As the reaction is
conpl eted, conmpounds 31 e 33 have been extracted with
CH2A'2 (2 nL x 3) and the organi c phase has been

washed with a NaHCO (5 nL x 1) saturated solution and
NCHe=),5%.58 (mx, 1), H-Bhet.68 ganl cHIi&30, Sah r(y,dl}at(éﬂzﬂh%e@ 52 6.60

B2 wonenb s aThosecinh 64 T NSS! SPoukEe Arons
Fifeddehh, 7. Qﬁ@ Ay, S, drSmENAPR HsT)UNHEs, rl@ﬂlﬂﬁ%zole), 8.05-

pressur The crude products have béen purified

8Lasmc ﬁl—bnmtongm‘zapplgotw Sluoresaeighl 8-4dofipouldt @flon@aimwton
el uant : QAc/ ETP 9: 1 Yi eI d . 80% [a]D 22 =

ﬂuqreg:ez GNMR ﬁ%@@]@ Mz, §1328 11294?5 1@§1 127 8,

(9% 18 g0 S oL B by 0,

. 6K51390.8,3.70683 569, 585, 3906;-8).65, 36.2338.8) 3115, 3164,8)1,0, 29.0, 28.9, 26.7,

2.15-2.22 (m 2H, H8, HS), 2.23 (m 1H, HT), 2.29
266. M§ [BSEY; Calsps: T1HpNgey 768954 6b ;14908 [MHH]T,
(dd, 1H, J = 2.0 Hz, J = 12.0 Hz, H6 Qc), 4 20 (dd,

142,29 [M+NA Hanall elerh? cllcHE g H76NgDgy; 1 62561( H 61H, N 9.42;
H3), 4.35 (m 1H, H9), 4.43 (dd, 1H J = 4.4 H5 J =
alseveRlt; 6 HOGHH B)13, W.%4B.(d, 1 H5 J = 8.0 Hz, HI Gc),

baffarod ifed St Be b At cohTanane

'Ih?@‘k@]i%l@ UE@I@? S'CHEMETAI SSHPEMES, SCHENME2 RN ﬁ:}@EME 12)
(m 5H, aromati cprotons),
xa@plesl S s;&qf@zmeeqerlmwewm (100.6 MHz, CDd 3)

St 918 heton e fad 49F ing 3 iy ﬁgl\g 700

e? : 2818, th tHe3f
guéd 4 ar%ﬁr étmcﬁ,ghe%e aga a} rogtgl t@mpzo §’adg%1 th tl%?é o?)lggiﬁilg 3equence

MECE (8. ﬁeﬂ T30 B0l Med GEA (F0pl, 942 wined) T seltion is kept under
stirring for approx. 30 minutes. After this period of time, the solvent is evaporated to
dryness and the crude product filtered over silica gel (CH,Cl,/MeOH 9:1). The crude
product thus obtained is dissolved in DMF (550 i) and, under argon atmosphere and

at room temp., NaN3 (36 mg, 0.55 mmol) is added. The reaction is kept under stirring
at 80 °C for approx. 18 hours. After this period of time, the DMF is evaporated off to
dryness, and the crude product dissolved in CH,Cl, and washed with H,O. The
organic phase, anhydrated over Na,SOy, is taken to dryness and the crude product
thus obtained is purified by flash chromatography (CH>Cly/iPrOH 9:1 — 8:2) to give
the desired product as a white foam (30%-75%).

Compound 21

Yield: 62%. (White solid). [a]p? = -6.3 (¢ = 1.0, CHCl;). '"H NMR (400 MHz,
Acetone-D6): 8 1.23 (s, 6H, C(CH;); Pmc), 1.38 (s, 9H, C(CHz)s), 1.44 (m, 1H, Hp
Arg), 1.47 (m, 1H, H-7), 1.49 (m, 1H, H-8), 1.51 (m, 1H, HP Arg), 1.60 (m, 1H, Hy
Arg), 1.72 (m, 2H, CH,CH,Ar Pmc), 1.74 (m, 1H, H-5), 1.80 (m, 1H, Hy Arg), 2.02
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[M+Na]+ . Anal. elem calc. 39H5 INsG S: C 56.45, H
6.19, N 8.44; observed C 56.46, H 6.20, N 8.56.

waanpourd2 33 Col um el uant: Et OAc/ ETP 9: 1 Yi el #CT/182096/000460

[a]D2 2 =-46.9 (c = 1.0, CHC3). 1H NVR (400 Mz,

cbd 3) : d1.39 (m IH H6), 1.45 (s, 9H C(CH3) )5
1.65 (m 1H, H8), 1.69 (m 1H H#6), 1.95 (m 1H,

H9), 1.99 (s, 3H OCH3), 2.00 (s, 3H OCH3), 2.03 (s,
(SBH @!ﬁ%rmc)? 20074 $m, 3H, H-Js}la)m(m 1TH2HZS, 248 (@1 H4-7), 2.3

o TS el et s iy 6 B2, 2m
@%‘LPAE)P&&(%O({EP“&@ %)Sp),}’ 6@%5}31 ﬁalﬁgé .*5*217 (h'r 6H, Ho

A&«g}’- 301% llﬁ tinNsﬂ 3% (&xmml, H{LSHM@) 3. 4@(1&14114 aﬂzmg; 3 m(m, 1H,
i myx 45 (110 o Giy)44lqz(m,ililb|=ﬁl® He 1@&!9» 4 g 1, E

b, o b ADE 42 S 1B 1 Rep 6 LIRSy, 637
(W%)(H (22?-811:1 ?ﬂsli.glésm (}%NH Arl\%ftll‘@ﬂg’[%@chcy 748)(1£s§ 1H, NH

ayy. 8612 (68014, NH7Asp), PCaSMR HEFT.OR (ABOMHz, fsstmue-%) 8 67.5,

B8, 518,514, 502,99 474554039 447, 3785358, 3650 7R 0272,
@% 25 ngif; 18‘3§ 127 5 31? %Mg AB+]58a19u1aféa £8n c@ﬁsﬁqu@ﬂ,sesss 42,

d’oservémcﬂ%E[l\/BNE{]é Galculsied aaslyms ﬁ@eGMH@leﬂéﬁSZ‘L Sm%ﬂ @7 1,N
Y T T T AU I,
Compound 23

Yield: 30%. (White solid). [o]p® = -65.15 (¢ = 1.0, Acetone). '"H NMR (400 MHz,
Acetone-D6): & 1.18 (s, 6H, C(CHz), Pme), 1.3 (s, 9H, C(CHz)s), 1.44 (m, 1H, H-8),
1.45 (m, 3H, H-6, Hy Arg), 1.5 (m, 1H, HB Arg), 1.57 (m, 1H, HB Arg), 1.62 (m, 1H,
H-4), 1.65 (m, 1H, H-5), 1.7 (m, 2H, CH,CH,Ar Pmc), 1.73 (m, 2H, H-5, H-9), 1.95
(m, 1H, H-9), 1.96 (s, 3H, CH; Pmc), 1.98 (m, 1H, H-6), 2.13 (m, 1H, H-8), 2.46 (s,
3H, CH; Pmc), 2.48 (s, 3H, CHs Pmc), 2.55 (m, 2H, CH,CHbAr Pmc), 2.7 (m, 1H,
HB Asp), 2.78 (m, 1H, HP Asp), 3.07 (m, 1H, HCHN3), 3.11 (m, 2H, Hd Arg), 3.56
(m, 1H, HCHN), 3.63 (m, 1H, Ha. Gly), 3.87 (m, 1H, H-7), 3.93 (m, 1H, Ho Gly),
4.33 (m, 1H, Ha Asp), 4.35 (m, 1H, H-3), 4.42 (m, 1H, Ho Arg), 4.64 (m, 1H, H-10
), 625 (bs, 1H, (NH),C=NH), 6.36 (bs, 2H, (NH:C=NH), 746 (m, 1H, NH
bicyclic), 7.77-7.9 (m, 2H, NH Gly, NH Arg), 8.05 (bs, 1H, NH Asp). °C NMR
HETCOR (400 MHz, Acetone-D6): 8 61.2, 58.9, 53.5, 53.3, 53.1, 51.4, 43.6, 40.3,
39.6, 36.3, 33.3, 33.1, 31.6, 28.7, 27.3, 26.9, 26.1, 25.8, 25.5, 21.0, 18.0, 16.9, 11.4.
MS [ESI']: calculated for CsHgN1O10S: 899.43, observed: 900.9 [M + HJ".
Calculated analysis for C41HeiN11010S: C 54.71, H 6.83, N 17.12; observed C 54.73,
H6.82,N 17.11.

Compound 25
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Col um eluant : CHO 3ZMeOH 9:1 Yield : 74% [a]D 2 2
=-10.8 (¢ = 1.0, CHA3 ) . I HNMR (400 MHz, CD3OD): d
wa.246/00%7229H, C(CH )3), 1.53 (m 1H, HD5), 1.68CTAB2026H00460
H7), 1.98 (s, 1H, H5), 2.01 (m 1H H8), 2.13 (m

1H, H7), 2.18 (m 2H, H8), 2.98 (m 1H, H4), 3.22

(t, 1H, J =8.0 Hz, H2 dc), 3.25-3.33 (m 2H HA4

Gc, H5 dc), 3.35 (m 1H H3 dc), 3.66-3.74 (m

xﬁzad Wg, gﬁﬁe@ond) [&]D82°r—(68183 = 115 ccnez,) B NMIR (400 MHz,

, 4.28-4 }é)m 3H H9 %
AcEmed 7 & 2Tk, itk BG) (s, 465 GCH Prck 138 s, oHL

ST o o O
e L
%é’ % Qs’631[_2£6CH36 Pﬂl@B 2258 (811, 438 H‘@JZ 4? ernﬁlH?BT , 2 ?@ (m, 1H, H-8),
2% &, 35 (G Baoie2 SR 5(%}15 e, @ o6 O1F HBAG), 262, 28,
SHEF 5 gt 58 8 NBL . e

PPsahVeEd, ﬁs@ﬁ%?_@ 37|'drr5 25@ CRINGY). 3562 (dcompaum BBHZCHloaJGiy), 4.1
el uant: Yield 2% [O

(05,2032 (o Nk £09), W25 (Y 5 65, D HY 4. st
th S i a0 R 1 B R altRlegd 0 o
@g@?czNﬁﬂ 1%@ 74, (MH '1*&1# ArgFﬁH bléyéiﬂa),(ﬂgiz glﬂsHmJNH Gly), 8.1
(bls 51rmw As'p) §?>C(NMRJHETGQR GOG)MHzﬁAC‘{tdnh-D!SH 5 62.5 5.1 534,
SIE3.92% 4016, 800 365556 149, b ST P0.0s 284 282 318 260,22,
367D, 1673 130M11 MM fFAB'D) calbuldfed for CaoHsoN11010S: 885.42,
observed: 886 [M + H]+. Calculated analysis for C4oHsoN1;010S: C 54.22, H 6.71, N
17.39; observed C 54.21, H 6.73, N 17.38.
Compound 27
Yield: 75%. (White solid). [o]p? = -35.74 (¢ = 1.2, CHCL;). '"H-NMR (400 MHz,
CDCL): & 1.32 (s, 6H, C(CHz); Pmc), 1.46 (s, 9H, C(CHs)s), 1.48 (m, 1H, H-6), 1.5
(m, 1H, HP Arg), 1.60 (m, 1H, Hy Arg), 1.62 (m, 1H, HB Arg), 1.65 (m, 1H, H-5),
1.7 (m, 1H, H-4), 1.73 (m, 1H, H-8), 1.82 (m, 2H, CH,CHAr Pmc), 1.96 (m, 1H, Hy
Arg), 2.02 (m, 1H, H-9), 2.1 (m, 1H, H-5), 2.11 (s, 3H, CH; Pmc), 2.21 (m, 1H, H-
8), 2.23 (m, 1H, H-9), 2.45 (m, 1H, HB Asp), 2.56 (s, 3H, CH; Pmc), 2.58 (s, 3H,
CH; Pmc), 2.64 (m, 2H, CH,CH,Ar Pmc), 2.87 (m, 1H, HB Asp), 3.18 (m, 2H, Hd
Arg), 3.22 (m, 1H, HCHN3), 3.53 (d, 1H, J = 13.0 Hz, Ha Gly), 3.62 (m, 1H,
HCHNG3), 4.24 (m, 1H, H-7), 4.26 (m, 1H, Ho Gly), 441 (m, 2H, H-10 ), 4.59 (m,
1H, Ho Arg), 4.61 (m, 1H, H-3), 4.96 (m, 1H, Ho. Asp), 6.32 (bs, 3H, (NH)C=NH),
7.46-7.58 (m, 3H, NH Gly, NH Arg, NH bicyclic), 7.9 (bs, 1H, NH Asp). °C NMR
HETCOR (400 MHz, CDCL): & 63.4, 58.9, 55.0, 53.8, 51.9, 49.7, 44.3, 40.5, 39.3,
35.2,33.0, 32.5, 32.6, 31.2, 28.0, 27.8, 26.7, 25.3, 21.3, 18.6, 17.3, 11.9. MS [FAB']:
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(dd, 1H, H10, 4.56 (m 1H H3), 4.63 (dd, 2H J =
4.3 Hz, J = 13.7 Hz, HCHN), 4.76 (d, IH J 12.6 Hz,

weékad/0@)7224. 95 (d, IH J = 12.5 Hz, HCH O, 5PLBIEBN6/000460

2H, CH2Ph), 7.24-7.42 (m 5H, aromatic protons), 7.95

(s, IH Htriazole). 13C NWR (100.6 MHz, CD3QOD):

6171.2, 170.0, 157.2, 144.5, 136.7, 128.1, 127 7

127.6, 124.5, 102.3, 81.5 76.7, 76.6, 73.6,

%c@ateé f016C41§131M1103)§ 899. 537, (zbsenygd 0 15[1\/1 & H}9 (glculmecbanalysw

B LHRaP S 10 1 B R s Pl i B gy 1711

EMiiplet2:. Hydw@gen£ticinaf thakizlde@fi&ﬁﬂrSNSOll C 56 88 H
6.71, N 10.36; observed :C 56. H6.70, N 10
Conpotifd sputies efnprodnatds 2302@03/%@4)391@011) & MeOPB 6banl) is

%&%:C&Eﬁ czé %%W é’a égaz ‘E&ootﬁ‘ﬁ) éﬂsﬁi\gio(nél%Ok%q::zstlrrmg under

Y debBoB ptmdspB&e (for apptox H4 Boursl . After( this j:btlod-ﬁflbmm tha:) reaction

1"’%%?5&&@6%‘%%@1 of t@mb Otﬂfe)cfeﬂlofgg’qcl ) se.i@ e*gqnorated to

Hiyﬁess'ﬂllahsedlln%e gu&qutfeHl reﬂé'ﬂlon%gllno&{tfra% ﬁf;tﬂ%l% @hr?ﬁdgm)

Examp %Samtheﬁltofztheamzde SHCH biotin), 2.82 (m |H5

[ T @ S3ifh o progiE 4Bty ey 25 ¥d15bs 37 g mmon

i %ﬂogg gO(M rréﬁOO&PD %_nge% ﬁ@%ﬁﬁk@rﬂosﬂé@&ﬂd é?c‘?@éﬁl ’teml_E é\)are added in

&e%ﬂc@wmg%bﬂu@&l%@rdyl ckleride (85 M, (.84 ﬁiﬁolﬂiﬂm (15 ul, 0.11

ll nliﬂ'%ﬁf Qilu%log 1%3 é{%ﬁ&t{%@%&&? i 5K 4@ per1od of time
e 0ddlvbnt Nt SOrated - 18 %58 2dﬂd fﬁ'é'zgfﬁi)ile Zoci]qu Zs %ﬁnﬁ@& by flash

5H, aromati cprotons), riazole

clvenatogopby NEEECHHRODY : 8'5d 5) m give t’medesaxedjpmd@; ad AGvldite foam
0%-$7%).

Compound 22-PG

Yield: 40%. (White solid). [a]p? = -83.1 (¢ = 0.48, Acetone). 'H NMR (400 MHz,
Acetone-D6): § 0.9 (t, 3H, J = 7.4 Hz, COCH,CH,CH,CHs), 1.32 (s, 6H, C(CHs),
Pmc), 1.35 (m, 2H, COCH,CH,CH,CH3), 1.45 (s, 9H, C(CHz)s), 1.54 (m, 2H, Hy
Arg), 1.55 (m, 2H, COCH,CH,CH,CH3), 1.6 (m, 1H, H-5), 1.62 (m, 1H, Hp Arg),
1.8 (m, 1H, H-7), 1.85 (m, 2H, CH,CH,Ar Pmc), 1.9 (m, 1H, Hp Arg), 1.92 (m, 1H,
H-8), 2.08 (m, 1H, H-5), 2.1 (s, 3H, CH; Pmc), 2.12 (m, 2H, COCH,CH,CH,CHs),
2.19 (m, 1H, H-7), 2.20 (m, 1H, H-8), 2.24 (m, 1H, H-4), 2.57 (s, 3H, CH; Pmc),
2.59 (s, 3H, CH; Pmc), 2.67 (m, 2H, CH,CHzAr Pmc), 2.78(m, 1H, HP Asp), 2.82
(m, 1H, HCHNHCO), 2.84 (m, 1H, HP Asp), 3.27 (m, 2H, H5 Arg), 3.48 (m, 1H,
Ho. Gly), 3.57 (m, 1H, HCHNHCO), 3.69 (m, 1H, H-6), 4.14 (m, 1H, Ha Gly), 4.18
(m, 1H, H-9), 4.43 (m, 1H, Ho Arg), 4.62 (m, 1H, H-3), 4.8 (m, 1H, Ha Asp), 6.5
(m, 3H, (NH),C=NH), 7.08 (m, 1H, NHCO(CH,);CHz), 7.12 (bs, 1H, NH Arg), 7.88
(m, 1H, NH Asp), 8.0 (bs, 1H, NH bicyclic), 8.4 (bs, 1H, NH Gly). *C NMR
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164.6, 157.0, 136.6, 128.0, 127.6, 127.4, 81.4, 70.1 5

70.0, 69.7, 68.7, 68.5, 66.5, 61.9, 60.1, 58.9, 57.4,
woe30@/095225, 50.8, 39.6, 38.1, 36.3, 36.2, 35.2CTEB2086/000460

31.3, 29.3, 29.0, 28.9, 28.8, 28.3, 28.0, 27.9, 26.8,

25.4. M5 [ESI ] : C49H74N10013S: 1042.52; observed:

1043.7 [MtH + , 1065.7 [MtNa]+ . Anal. elem calc.

C4A9H74N10013S: C 56.41, H 7.15, N 13.43; observed C

HISrAGR (b0 Mz, Abetchedd6) GOGMLSOOBLM 1815069, &t 40.5, 40.4,
CHCISI\/Eg(}|91Y|eId:50% Ty ’

40E0BY.7, B6.40NE2.9.43067, M43, 3@53@52, 2&0,1272@,2_[6 g,@s(énzziszﬁl 6, 18.6,
R, A G Pl #0.04 85 Sl ! et
[Iv!r g 51]124% [B1 N(Eb‘a@t:lmmd an‘dkﬁ}ls) for &1?691@@1& H; smg; H7.37,N
1§+45 gbser\@,dfé ?123 %ﬂéﬁ %ﬂwo |2 77 (olgF Q?H ZJSS (13 8
éggm '}aé‘!ﬁfﬁz( SHCH biotin), 3.05 (m IH5 SHC-

2H, CH2NI|nker) 3.18 rp 2H5 CH2N
Ylbmlkﬂ()%. ($he-salid)) [Gip** 4H159HR & |110;1 Keelone . HONBIR §400nMHz,

KeSlorerBoOB 6, P e 74 B20GOTERCPRCHaRdk & 1 ik CLCHR),
Blig), Lo g L Z@?H@?‘Wﬁg@%? TG elenly, 1ok
ﬁg&ﬁ%“ﬁﬂ@ i @39A£§2?2P%B|5 (o 3 4@5 Afg), 182 (n, 21,

@mﬁfﬁaﬁHﬁCHﬂS@fﬁanﬁ (m, ¥8, Hé), 1. 6[5(1% iH; Hzﬁ)l b§9 (mstﬂi\ﬁpé), 1.71
R e
Ig%),g %gﬁ’szm 6§H5 HgS Arggg gsﬁl 391, @079, Plﬁ@-, 12, 157 (;h, 2H,

3, '36.2. 35.4.
GOCHZCBI;CHzCHﬂ) 035 Zﬁl, 2, 298)07. 38810 11RGH-9), 2288 @, li@s HB Asp),

108, gﬁ{f Ch Bk 539 1, 31, B pmBS . 2L AL AR Ar Pme), 2.95
(m, 1H, HB Asp), 3.07 (m, 1H, HCHNHCO), 3.21 (m, 2H, H3 Arg), 3.38 (d, 1H, J =
14.3 Hz, Ho Gly), 3.64 (m, 1H, HCHNHCO), 4.25 (m, 1H, H-7), 431 (m, 1H, Ha
Gly), 4.41 (m, 1H, H-3), 446 (m, 1H, H-10), 4.52 (m, 1H, Ho Arg), 4.83 (m, 1H,
Ho, Asp), 6.32 (bs, 1H, (NH),C=NH), 6.5 (bs, 2H, (NH),C=NH), 7.12 (m, 1H,
NHCO(CH,);CHz), 7.3 (m, 1H, NH Gly), 7.49 (m, 1H, NH Arg) 7.60 (m, 1H, NH
bicyclic), 8.02 (m, 1H, NH Asp). °C NMR HETCOR (400 MHz, Acetone-D6): 3
62.0, 59.4, 55.9, 51.8, 50.0, 43.9, 41.1, 40.5, 39.5, 35.7, 35.0, 33.1, 32.7, 32.2, 31.5,
278, 277, 27.4, 27.1, 262, 26.0, 22.3, 21.0, 18.0, 16.8, 13.5, 11.6. MS [FAB']:
calculated for CagH71NoO1;1S: 957.5, observed: 958 [M + H]+. Calculated analysis for
CusH71NoO11S: C 57.66, H 7.47, N 13.16; observed : C 57.69, H 7.46, N 13.15.
Compound 26-PG

Yield: 54%. (White solid). [ap? = -84.4 (¢ = 0.75, Acetone). 'H NMR (400 MHz,
Acetone-D6): & 0.9 (t, 3H, J = 7.3 Hz, COCH,CH,CH,CHz), 1.3 (m, 2H,
COCH,CH,CH,CHy), 1.32 (s, 6H, C(CHz), Pmc), 1.34 (m, 1H, H-5), 1.45 (s, 9H,
C(CH:)s), 1.5 (m, 1H, Hy Arg, Hp Arg), 1.54 (m, 2H, COCH,CH,CH;CHy), 1.6 (m,
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1057.8 [ M+rH +, Anal. elem calc. C50H76N10013S: C
56.80, H 7.25, N 13.25; observed C 55.81, H 6.24, N

wa20@d92@onpound 43 (isomers m xture) Colum ePaamB2006/000460

CHO 3ZMeOH 8:2(r) CHO 3/ MeOH/ H 20 60:35:5 Yield : 91%

1H NMR (400 MHz, CD3OD): d 1.46 (s, 9H C(CH )3), 1.52

(m IH H5), 1.64 (m 1H H7), 1.74 (m 2H
NCH2CH2CH20), 1.82 (m IH, H5), 1.87- 2.04 (m 3H,
NEHZOHREHRO63 King L H, H-TR 1(8% (vl HHEHCHANBmEN2.0 tin, 1H, H-8),

50?5@3%3?@%”:@% SR IGHIERS), B0, PR COCHHHCH,CHy), 2.4

244l T, P44 G5 Bl 2585, o,

2#19 (st ﬂ)l, CHg Bincy,m.68Lfh, 3H CEHMN L A Hrbe)d 253 ((rmm}lﬂ 451301 (dd,
H CH N 5NCH2C=) 5114(-1131 2H5 CH2Ph)5 6.63-6.62 (m
3Hp Jat dfrét He, bro? 83z, HB hspd.c il A)(m, 6 Hs d7EHDGICR), 3419 (m, 1H,

HORHDR BRI 1 bt

?{@)5 482 &8, {m H&"@lyé”@ﬁ?hhclﬂr PLON9,3 grﬁUHJIe % 61% 481, Ha

, ar OITHt I C pr ot on, | uorescel n
) ¢5800)1 0,17 8ASP’D716 32 @88.H], INH)E—NHQ B, ;8 (bs, 2H,
. . . . . 1,
RPNy 63gmy TG NACORGHCRY, 6334, 31 BT Bicidin) 742 .
3%, & @éa?iv 583t 1BBNA: Glgg -820324%h, 4111, Y g“]*(g/mﬁ?\' BETCOR

per NgG’V: 1175 observed 117
A8 MHe, e%m:etona-ﬂ)ﬁ) &IGQJSYSNSQBZ 512}@173@6 H0&, 36,3, [3155 34.9,

SIS Rl S B, RN TRRh A 14 s
?@Aﬁfﬂ %athlﬁgeq for %%9—269N3(51H§‘“\@4§ 49 QR ed: %q%)l + @I]"EL 056 M +
Na] Calculated ana1y51s for C4sHgoN9gO1:S: C 57.25, H 7.37, N 13.35; observed C
57.26, H7.36, N 13.34.

Compound 28-PG

Yield: 57%. (White solid). [a]]p** = -13.78 (¢ = 1.02, Acetone). 'H NMR (400 MHz,
Acetone-D6): 6 0.92 (t, 3H, J = 7.4 Hz, COCH,CH,CH,CHs), 1.32 (s, 6H, C(CHj;),
Pmc), 1.34 (m, 2H, COCH,CH,CH,CH3), 1.45 (s, 9H, C(CHs)3), 1.48 (m, 1H, Hy
Arg), 150 (m, 1H, HP Arg), 1.58 (m, 1H, Hy Arg), 1.6 (m, 2H,
COCH,CH,CH,CH3), 1.62 (m, 1H, H-6), 1.65 (m, 1H, H-5), 1.67 (m, 1H, H-4), 1.7
(m, 1H, H-8), 1.75 (m, 2H, CH,CH,Ar Pmc), 1.78 (m, 1H, H-6), 1.97 (m, 2H, H-5,
H-9), 206 (m, 1H, HB Arg), 2.1 (s, 3H, CH; Pmc), 2.12 (m, 2H,
COCH,CH,;CH,CHz), 2.33 (m, 1H, H-8), 2.38 (m, 1H, H-9), 2.54 (m, 1H, HB Asp),
2.56 (s, 3H, CH3 Pmc), 2.58 (s, 3H, CH; Pmc), 2.67 (m, 2H, CH,CH>Ar Pmc), 2.94
(m, 1H, HB Asp), 3.05 (m, 1H, HCHNHCO), 3.2 (m, 2H, H3 Arg), 3.37 (d, 1H, J =
14.3 Hz, Ho. Gly), 3.65 (m, 1H, HCHNHCO), 4.24 (m, 1H, H-7), 4.3 (m, 1H, Ho
Gly), 4.4 (m, 1H, H-3), 4.45 (m, 1H, H-10), 4.5 (m, 1H, Ha Arg), 4.85 (m, 1H, Ho
Asp), 6.33 (bs, 1H, (NH),C=NH), 6.48 (bs, 2H, (NH);C=NH), 7.13 (m, 1H,
NHCO(CH;);CHs), 7.27 (m, 1H, NH Gly), 7.48 (m, 1H, NH Arg) 7.61 (m, 1H, NH
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C(CH3)3)5 1.54 (m 2H, 2 H5)5 1.64-1 .84 (nb 5H, H 6,
H 8, NCH2CH2CH2O linker), 1.86-1.98 (m 2H, H9,
WOIChiBH@CH20) 5 2. 14-2.30 (m 3H, H 4, H 8, H 9PCTABBD6/000460
(m 2H, CH2N l'inker), 3.43 (m 2H, CH2N |i nker),
3.45-3.57 (m 4H, CH2O linker), 3.58-3.70 (m 8H CH2O
l'inker), 4.03 (s, 2H5COCH20O linker), 4.08 (s5 2H,
CoCH2O linker), 4.11 (m 1H H7), 4.32 (m IHSHCHN)
b‘aifongz@, 408 S}‘fl,"'lH!‘N}DASp)ﬁ}.lm NMR BETEOR @0, MHZ Acktone-D6): &
| H, T), .58%9m 1, -CHN), 5.11(53, 2H, CH2 %
& 5290, 5670 M. 720 Dai bedB 1515 M 350 Abede: 3.6 322,314,
5O 7. e ar the1p oR f HeXCah 1Y) , +1.
B b1, 37 i e By 26 22 PPN 29 5, 161G TLN S [FABY:
c?lndmetl for C.EHAN:08S 2957 SobRétvedr958YM ¢ Hif dfalerdated analysis for
uorescei n 4 ILH, aromati.c
Giablonbobet 037,66 41 BHRNR B FCRRTIRSG ST aER (8 N 1314
%g%“@le %ﬁl@ug&}%@.%mé /¢ Gick kedetfon?127. 5, 125. 8,

13.9, 102.3, 69.9, 69.6, 69.4,
B8 a%oldndof #&iles?5 a1 8ymély agd ofsngppeprvie dkingl dgivasize (0.1

i EHO/-BRFE 11 0BTy s of socfinm gscsondy 08 VR4 L
6k e g ol eyl 030 e 02
%éh@c?grﬁgﬁe&%g;%oﬁvﬂ@ Twmaﬁmm&mdﬁ&timng at
¥ $ofenaboyt | f&ch%aet%ge %&%_%@%ﬁéﬂ@gﬁﬁymwdlwm
Ry R LR Ry Ry et S G e et

?ﬁﬂq:ct)glaflg&n at ;mspger e Kl/gd at rgom tenp., are added in

e UG, SeRe" o 45 ko, SR R\ oo e,
EPAODI L5 (p BERRCE B 5, L1 AL, 3 95 28 SCr0)

g.:rs% ;é@l gﬁgﬂg%r%iﬂ.see@gqmw Af)) 1.64.Deh, AFCH-SIZZNVEGH (t, 2H, T
= 6.8 Hz, CH,CHAr Pmc), 1.87 (m, 1H, H-8), 2.06 (m, 1H, HB Arg), 2.1 (s, 3H,
CH; Pme), 2.32-2.46 (m, 3H, H-5, H-7, H-8), 2.55 (s, 3H, CH; Pmc), 2.56 (s, 3H,
CH; Pmc), 2.59 (m, 1H, HP Asp),2.67 (7, 2H, J = 6.8 Hz, CH,CHbAr Pmc), 3.06 (dd,
1H, J = 16.6 Hz, J = 7.2 Hz, HB Asp), 3.14-3.22 (m, 2H, H3 Arg), 3.26 (m, 1H, H-2
Glc) 3.30-3.34 (m, 3H, H-4, H-4 Glc, H-5 Glc), 3.38 (m, 1H, H-3 Glc), 3.47 (d, 1H,J
= 13.9 Hz, Ho, Gly), 3.7 (m, 1H, H-6 Glc), 3.91 (4, 1H, J = 10.8, H-6 Glc), 4.01 (m,
1H, H-6), 4.16 (dd, 1H, J = 6.5 Hz, J = 11.0 Hz, H-9), 4,27 (d, 1H, J = 14.4 Hz, Ho.
Gly), 4.3 (m, 1H, HCH-N) 4.35-4.46 (m, 3H, H-3, H-1 Glc, HCH-N), 4.47 (m, 1H,
Ha. Asp), 4.55 (m, 1H, Ho Arg), 4.83 (m, 1H, OHCH-), 4.93 (d, 1H, J = 12.9 Hz,
OHCH-), 8.02 (s, 1H, H triazole). *C NMR (100.6 MHz, CD;0D): 8 174.3 172.4,
172.0, 171.4, 170.7, 168.8, 156.6, 153.3, 144.4, 135.1, 134.7, 133.4, 125.2, 123.5,
118.0, 101.6, 80.8, 76.6, 76.5, 73.6, 70.3, 62.3, 61.4, 55.5, 53.0, 51.5, 51.3, 51.0,
41.7, 40.2, 36.5, 34.5, 33.0, 32.4, 32.2, 30.1, 27.6, 27.0, 25.6, 21.0, 17.5, 16.4, 10.9.
MS [EST']: calc. for CasH73N11016S: 1103.5, observed: 1104.5 [M + HJ", 1126.5 [M
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product thus obtained is dissolved in DMF (550 m)
and, under argon atnosphere and at roomtenp., NaN (36

wagpoePesAz2nmol ) i s added. The reaction i s kept PADABI006/000460

stirring at 80 OC for approx. 18 hours. After this
period of tinme, the DMF is evaporated off to dryness,
and the crude product dissolved in CH2O 2 and washed
with H2O. The organi c phase, anhydrated over Na2SO4,
+ Nal alnanl. calcdfoy GasEE:NN 014N € §3.3dE 6H6pNUIBLIS; bbserved C 53.28, H
%gtai ng is purified by flash chromatography (CH
A P 9:1 (r) 8:2) to give the desired product as
éo#“?'.ghﬁdf“gam (30% 75% . Conpound 21 Yield: 62% (Wite
olrd). [a]D22 = -6.3 (¢ = 1.0, CHO 3). 1H NWR (400
Whdld: 8a6kt@vigteDB)id).dods 25 3.3 (614 0.02CAgtendInt] NMRIE00 MHz,

{Ban T bt T U8 2508, 0 WL, 8
(Rt by, PSS T g o
L A s L A
Hz, CALCHOMSPENY )2.02 (184 1Kn7-H2. 1CHRCHERr HProg), 22156, BH, CHs

H) ?%ffs’%%%ﬁ 1 Bt SO BY, i ob B At g, 2.64
K G S Lk S s AT
H163) Hz Al 6%.8 He, HP,Asp, 30@)m, 2H7 25 (Ang), B:34 fia, 3K pH-4), 3.53 (d,
6.14 (bs, 1H (NH;ZC:NH), 6.37 (bs, 2H §7NH)ZC:N)—2},

YHRb="744BHp. ko 55y), M- gy, 1HGHGHY, 4:2274-3 Y (1, 28 -6, il Gly ),

00 Gk, B 4R N, 250, 293 o, P AR 6 G o v,
4351183 1001 0 90 15000 ofico S 0403 i)
7A2RL] 1H, Jead.OHz NA séaffol 34 0.58 SNITDHIGSS. 8385 NI2 Arg), 7.66 (d, 1H,
J = 8.0 Hz, NH Gly), 7.76 (s, 1H, H triazole), 8.50 (d, 1H, J = 7.6 Hz, NH Asp). °C
NMR (100.6 MHz, Acetone-d6): & 174.2 172.2, 171.8, 170.8, 169.4, 157.1, 153.5,
148.1, 135.8, 135.7, 135.2, 123.8, 122.4, 118.5, 80.7, 74.0, 63.2, 56.2, 54.0, 52.2,
52.0, 51.7, 43.5, 41.1, 37.3, 35.5, 33.8, 33.6, 33.2, 32.2, 30.5, 28.0, 26.8, 26.7, 26.6,
25.7, 22.6, 21.7, 18.6, 17.5, 13.9, 12.0. MS [ESI']: calc. for C4sHeoN11010S: 967.49,
observed: 968.5 [M + H]+. Anal. calc. for C4sHgoN11010S: C 57.07, H 7.18, N 15.91;
observed C 57.08, H 7.20, N 15.92.

Compound 50

Yield: 62%. (White solid). [o]p? = -26.5 (¢ = 1.06, MeOH). "H NMR (400 MHz,
CD;OD): § 1.3 (s, 6H, C(CHs), Pmc), 1.36-1.52 (m, 14H, H-5, Hy Arg, CH, biotin,
C(CEHk)s, HP Arg, Hy Arg), 1.53-1.67 (m, 5H, H-7, Hy Arg, HCH biotin, CH, biotin),
1.71 (m, 1H, HCH biotin), 1.72 (m, 2H, NCH,CH,CH,O linker), 1.78 (m, 2H,
NCH,CH,CH,O linker), 1.82 (m, 2H, CH,CH,Ar Pmc), 1.87 (m, 1H, H-8), 2.04 (m,
1H, HB Arg), 2.08 (s, 3H, CH; Pmc), 2.18 (m, 2H, CH, biotin), 2.27-2.44 (m, 3H, H-
5, H-7, H-8), 2.54 (s, 3H, CH; Pmc), 2.56 (s, 3H, CH; Pmc), 2.57 (m, 1H, HB Asp),
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observed: 886 [M+ H +. Calcul ated anal ysis for
C40H59N11010S: C 54.22, H 6.71, N 17.39; observed C

woe40@P9212 6. 72, N 17.37. Conpound 23 Yiel d: 30v€T/(BYoné/e00460

solid). [a]D 22 = -65.15 (¢ = 1.0, Acetone). 1H NWR

(400 MHz, Acetone-D6): d 1.18 (s, 6H, C(CH3)2 Pnt),

1.3 (s, 9H C(CH)3), 1.44 (m 1H HYS), 1.45 (m 3H,

H6, Hg Arg), 1.5 (m 1H, Ho Arg), 1.57 (m 1H, Hb

296852, 721(nf ZH,rOH, 047, AP, SHETS biotin), 2:91 (dd5)H, 1=12(hklz, ] = 5.0

2H, CH2CH2Ar Pnt), 1.73 (m_2H _HS,_ H9 1.95(2 | H,

A HOR weiin)s 01 G Tt 7 Fle, be TaRTtD A1 2 2, SHL,

éﬁ’@&?gﬁ%@ﬂs-%% GO Sl 2 N foips 4E T 1105
17463 (3L H&'GI?P ﬁams 553(&741(1”{:}%6 1117@#)\'39 56-3. 651S_|afT8H CH,0

2H, HCH
fﬂﬂw)r) 339&3?m( i, 1&44),H¢ 0§ (s @I@sCoﬁaHzmlnkg) @. yy (5, 2B3COCH;0

&%aﬁ‘ Lt >zﬁ% 3310 898 A B R 4

5? gn{7 I@EI (H2 N}g, Ho ﬁ@g(ﬁbﬁlﬁ’oﬁ%t' 7b403%‘f| 112)NH Asp),

NH Ar 8. 05
mp)(s 11£,Q{Mﬁﬁold§.T]éUNKmQOMGZM}I&pATcaDﬂe-E)6) 5 wsesl, 123 7, 173.5,

V8.3 15511103 168,857, 346, 15650136, 134.55285, 1948, 1194,
0 0 1 I : |

R T 0 T g s 0 6D, B P! g oo A shal 554, 2.5,

@2Bcdl.a1 41d1,870,\8518 3f7(7r 364, 158,102,145 338, 53.6/ 81.5H30.8, 30.5,

YOS ETAT A R FORE Y ML .
6 Gl R0 fn)84.712t'015&\é?veﬁ4@@8w{151 + HJ', 743.6 [M + 2H]*". Anal.
calc. for Cg7H;04N16018S2: C 54.16, H 7.06, N 15.08; observed C 54.14, H 7.05, N
15.06.
Example 5: Deprotection of the end-products pentapeptides

To products 22-PG, 24-PG, 26-PG, 28-PG, 46, 48, 50 or 52 (0.015) is added
a solution of CF3COOH/thioanisole/1,2-ethanedithiol/anisole 90:5:3:2 (1 ml). Said
mixture is kept stirring for approx. 2 hours. After this period of time, the solvent is
evaporated to dryness, the crude product is dissolved in H,O and washed with iPr,O
(twice). The aqueous phases are evaporated to dryness.
Compound 22.
Yield: 99%. (White solid). [a]]p?® = -67.75 (¢ = 0.72, MeOH). 'H NMR (400 MHz,
D,0): & 0.84 (t, 3H, J = 7.4 Hz, NHCH,CH,CH,CH;), 126 (m, 2H,
NHCH,CH,CH,CH3), 142 (m, 1H, H-5), 1.5 (m, 2H, Hy Arg), 1.53 (m, 2H,
NHCH,CH,CH,CH3), 1.64 (m, 1H, HB Arg), 1.72 (m, 1H, H-7), 1.82 (m, 1H, HB
Arg), 1.95 (m, 1H, H-8), 2.14 (m, 1H, H-5), 2.2 (m, 2H, NHCH,CH,CH,CH3), 2.23
(m, 1H, H-7), 2.25 (m, 1H, H-8), 2.36 (m, 1H, H-4), 2.79 (m, 2H, HB Asp), 3.07 (m,
1H, HCHNHCO), 3.17 (m, 2H, H8 Arg), 3.24 (m, 1H, HCHNHCO), 3.56 (d, 1H, J =
14.3 Hz, Ha. Gly), 3.66 (t, 1H, J = 10.4 Hz, H-6), 4.04 (d, 1H, J = 14.3 Hz, Ho. Gly),
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wOmposkih728+ T) 1 1. 60 (nb | H5Hg Arg),

Acetone-D6): d 1.27 (m IH H5), 1.30 (s, 6H5 C(CH3)2
Pnt), 1.45 (s, 9H5 C(CH )3), 1.52 (m |IH5H Arg), 1.59
1.62 (m 1PCTHR2006/000460
Arg), 1.81 (m 2H, CH2CH2Ar Pnt), 1.98 (m |H, Hg

Arg), 2.0 (m 1H H 8), 2.1 (s, 3H CH3 Pnt), 2.38

(m IH5SH5)5 2.42 (nb 1H, HI), 2.43 (m |IH5H8)5 2.56

(s, 3H5 CH3 Pnt), 2.58 (s, 3H5 CH3 Pnt), 2.6 (m 1H,
|4i;26/(dp)H, J2— 6Q.1(Ha, 29 4CGHRCHIRHPAEY), 453 $m( i, HelbA)) 4.74 (m,

1 aro) o6 R kiR dené Nms 8L @ 1 26395548, 517 407,
g‘&?‘ﬂ?% S@ZE[ §‘§+é §é"9 fg@ éﬁ@zeﬂq‘ 23293)(2% bg'%Ha@ 2%5 12.8. MS

FES])]: chld@fatédrborl e@}hm&m) 7356321,2)b6é1575d m [M\Ilrmqémmculated

speiwé R Coob@bONbE a0tk RSB0, 14931 Shassveay (LG8 m 010a,

. 13C NVR HETCOR (400 MHz5 Acet one- D6) d 62.5,
557 53.4, 51.2, 42.7, 40.6, 40.3, 36.3, 35.5, 34.9,
QDmIpmﬁ(dZ!,. 30.0, 28.4, 28.3, 27.5, 26.0, 22:1, 20.8,

it oite: BHelE 30y Tolo™ foer ety = sls%ﬁ?freﬁﬁﬁ S R (400 Mtz
PR e Y8 | T IPINEMER G 1 o, on

NH@H}(EI%CZ?ZCI%M 50 IﬁPA)Z}L\MHOHﬁHZCHLCHE)Q]IESQQn lH H'y Arg),

1.2, 1H NVR (400 MHz,
1, 5§2(H(= 61-6) ¢(6CﬂH3)2Z‘L )Arg,lH-% 1(2,3 (BT Ea)- 35 Qm;LlHSH 6),

G033 B, 8, L B8l 80 0, 38 o g e

;Igb% blaé)(m éHBIH@Wﬂ@C}ﬁc%) 21263&1 (I'H M@ﬂ%ﬁm I{ 8), 2.75

iR, H 9)
(ddémlLB)I 127 (1Hz( é @V-IHZCHB A?sp))?» 02 (mlﬁnﬁommw), 3 05 (m, 1H,

HpB Asp), 3.18 (m, 2H, Ho Arg), 3.4 (dd, 1H, J = 14.0 Hz, J = 3.9 Hz, HCHNHCO),
3.5 (d, 1H, J = 14.5 Hz, Ha Gly), 4.2 (m, 1H, H-7), 4.25 (d, 1H, J = 14.5 Hz, Ho.
Gly), 4.4 (dd, 1H, J = 8.8 Hz, J = 4.7 Hz, H-10), 4.45 (dd, 1H, J =10.6 Hz, J = 4.2
Hz, Ho. Arg), 4.58 (m, 1H, H-3), 4.67 (dd, 1H, J = 7.6 Hz, Ho. Asp). ®C NMR
HETCOR (100.6 MHz, D,0): 8 62.9, 59.5, 55.0, 52.0, 50.8, 43.2, 41.6, 40.1, 38.3,
36.0, 33.5, 32.0, 31.9, 30.8, 27.7, 27.5, 27.5, 25.7, 21.6, 12.4. MS [ESI']: calculated
for C3oHyeF3NoOjg: 749.33, observed:636.7 [M -TFA]+. Calculated analysis for
C3oHs6F3NoO10: C 48.06, H 6.18, N 16.81; observed C 48.04, H 6.17, N 16.82.
Compound 26.

Yield: 99%. (White solid). [a]p? = -64.9 (¢ = 0.68, MeOH). '"H NMR (400 MHz,
D;0): 6 0.83 (t, 3H, J = 7.3 Hz, NHCH,CH,CH,CHs), 1.19 (m, 1H, H-5), 1.23 (m,
2H, NHCH,CH,CH;CH3), 1.45 (m, 2H, Hy Arg), 1.48 (m, 2H, NHCH,CH,CH,CHs),
1.5 (m, 1H, HB Arg), 1.55 (m, 1H, H-7), 1.60 (m, 1H, H-5), 1.63 (m, 1H, H-7) 1.85
(m, 1H, H-8), 2.05 (m, 1H, HP Arg), 2.15 (t, 2H, J = 7.4 Hz, NHCH,CH,CH,CHs),
2.42 (m, 2H, CH,NHCO), 2.45 (m, 1H, H-8), 2.72 (dd, 1H, J= 17 Hz, ] = 7.1 Hz,
HB Asp), 2.76 (m, 1H, H-4), 3.06 (dd, 1H, J =17 Hz, ] = 7.1 Hz, HB Asp), 3.15 (m,
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8), 2.23 (m IH H9), 2.45 (m 1H Hp Asp), 2.56 (s,
3H, CH3 Pnt), 2.58 (s, 3H, CH3 Pnt), 2.64 (m 2H,

woReHa 22 Pnc) , 2. 87 (nb | HSHp Asp), 3.18 (m PEBHB2006/000460

Arg), 3.22 (m 1H, HCHN3), 3.53 (d, IH J = 13.0 Hz,
Ha Gy)5 3.62 (nb IH5 HCHNS), 4.24 (nb IH, H7), 4.26
(m IH5Ha Gly)5 4.41 (m 2H5H 10 )5 4.59 (m | H5Ha
Arg), 4.61 (m 1H, H3), 4.96 (m 1H, Ha Asp), 6.32

(b5 31534kl (3\% AN 5 T4.6 8127 HoAG Iyl . B8{mNHH, (311-36), MNPH a:nng H-
NH bi ¢ cllc 7 9 (bs, 1H, NH Asp). 13C N\R H
T

P48 T Hz, HED, 4.5 651 J 532z, a‘iocg\sp),457 (dd,

18§ %I i‘l S g} e grdodh B o s,

17AB;174. @amtd aw@ imz @b.11H6.01 B3 HOLDE: 5189942433 40.3, 40.1, 35.8,
observed: 90 1[M Cal’cul at ed” anal ysSi s %[] C4 1H6
5

B, 8385328, 82. 6710 1 ’65826 9N24.3. 2bs, tfo@eWeEE 4a1¢dated for

af%égéé\lﬁ%%_ 7%%'% %ﬁfcgn 22 ng odg?%? Qf%]’iatetzcg analysis for

QY H03F Ny, ): O 417.M§CH-5 04,IN114)93t sbsaekbddC 47.8 3t HIGYI5, N 14.92.
uantity of CGPd 10% The suspension is kept stirring
&WOW&%gen at nosphere for approx. 4 hours. After

WS B8V PRAL BEP (L2 Ceastd ooty Uyt SENA po M,

over  a R he céll Ected” organlc phase

eseporat @dst ¢, depness=amp uged NACHEHSGHsEHYENT 25 (m 2H,
reacti on wi t hout any further purlflcatlon Exanpl e
SHEHLH A ICHhel avi(ds. ZHONHOihClﬁzCHnCHﬁ), dr¥d (ot 1H, HY Arg),

S e TR 760 100 AP b b 88 et . 1)
vgﬁg%y gﬁ? i dgﬂd%‘i’@ﬂrq&ge {?géfhp%f?i gﬁ?ﬁ@?{}{ﬁm&& H-

9), 212 (mp2H, NMzSHzGHb©H3), 2.2Repi, 151 H—S), ofe ) (&mrlI—E@BQ)Q 73 (dd,
1.5 hours. After this period of tine the solvent is
elagar hf-8dzd ﬂéin%@sh’gn%ﬁpb he0 ¢y dH, HEHIECQ)s3.04 (m, 1H, Hp

oL el BRyRRRI QL IR U8 I3 9 Moo
3.47 (d, 1H, J = 14.5 Hz, Ho. Gly), 4.17 (m, 1H, H-7), 422 (d, 1H, ] = 14.5 Hz, Ha,
Gly), 4.39 (dd, 1H, J = 8.8 Hz, ] = 4.7 Hz, H-10), 4.46 (dd, 1H, J = 10.6 Hz, ] = 4.2
Hz, Ho Arg), 4.56 (m, 1H, H-3), 4.65 (dd, 1H, J = 7.6 Hz, Ho Asp). °C NMR
HETCOR (100.6 MHz, D,0): 862.8, 59.3, 55.2, 51.8, 50.6, 43.0, 41.4, 40.0, 38.1,
35.7, 33.2, 31.8, 31.7, 30.5, 27.4, 27.3, 27.0, 25.5, 21.4, 12.8. MS [ESI*]: calculated
for C3oHyeF3NgOip: 749.33, observed:636.7 [M -TFA]+. Calculated analysis for
C3oHy6F3NgO1: C 48.06, H 6.18, N 16.81; observed C 48.05, H 6.19, N 16.83.
Compound 47

Yield: 99%. (White solid). [a]p® = -69.0 (¢ = 0.76, MeOH). "H NMR (400 MHz,
D,0): 8 1.33 (m, 1H, H-5), 1.5 (m, 2H, Hy Arg), 1.56 (m, 1H, HB Arg), 1.63 (m, 1H,
H-7), 1.82 (m, 1H, H-8), 2.02 (m, 1H, HB Arg), 2.33-2.46 (m, 3H, H-5, H-7, H-8),
2.67 (dd, 1H, T = 16.9 Hz, J = 7.0 Hz, HB Asp), 3.01 (dd, 1H,J = 16.9 Hz,J = 7.0
Hz, HP Asp), 3.14 (m, 2H, H5 Arg), 3.20-3.29 (m, 2H, H-4, H-2 Glc), 3.33 (m, 1H,
H-5 Glc), 3.37-3.45 (m, 2H, H-3 Glc, H-4 Glc), 3.48 (d, 1H, J = 14.7 Hz, Ha Gly),
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(40% 57% . Conpound 22-PG Yield: 40% (Wite solid).

[a]D 22 = -83.1 (c = 0.48, Acetone). 1H NMR (400 MHz,
wéeeatemnzr2D6): d 0.9 (t, 3H J = 7.4 Hz COCH2CHPCHIE8)/000460
1.32 (s, 6H, C(CH3)2 Pnt), 1.35 (m 2H5

COCH2CH2CH2CH3), 1.45 (s, 9H, C(CH )3), 1.54 (m 2H,

Hg Arg), 1.55 (m 2H, COCH2CH2CH2CH3), 1.6 (m IH,

HS), 1.62 (m IH Ho Arg), 1.8 (m 1H, H7), 1.85 (m

267 (dAG 13 A 6H?ri&2),,J 419. S(Iﬂiz, H-6,Glely 38%{dd, 1H92 < h8 HAJ = 12.5

%;ns '%I'é o 1H % 5%1 174. ‘ﬁlég(%ﬁspﬁHcﬁfﬁ};cn@g z%9élrﬁ 37-4.44
st ﬁﬁﬁﬁwpﬁ@ 4580, ﬁhﬁgg%@ﬁgﬁgm 1H, Ho

Rr 584 ngH K= M@D,sz()ﬁ?}({m 4, QB-I(d H(H-,II\JH€I®26 021234)}(@1 ), 7.51
ﬁ 3.27 (m 2H,

<@=y1>H RS 01 1 T Tole)n THNMR (109.6 M DI A 1749,
gg ]1‘3'3 0*'27?91 114‘3 1@% 'I’Sﬁ‘iletsLb Qﬂﬂq ¢ ag? Aé?gs.ol*gk.gk‘?s.o 69.7,
&b, dINDERGI98)5, 53.8084.61152.9H1.6HC, GiB) 3613)12.4740.2, 3613, 33.3,

S AR O o0 250 st s Pl B bt gbserved:
W S HEn Sl e b PR D8 ko5 i 940501790 gbserved

GQ427, AB.21, N2 87.02. 27.6, 26.4, 25.9, 22.5, 21.6, 18. 6
17 1, ‘ig 11.8. M5 [FAB+]: calcul ated for
1S 943. 48, observed: 944 [M+ H +, 966 [M +

s LR 1 SRR 4 S e
B0 08T (B43RGCHLR| 311.120983 (MhBHe B8 CH)), 1[48-D66 (m, SH, 2Hy
Arg, HB Arg, CHy, H-T), 1.83 (m, 1H, H-8), 2.0 (m, 1H, HB Arg), 2.3-2.46 (m, 3H,
H-5, H-7, H-8), 2.66 (m, 1 H, CH,), 2.68 (m, 1H, HB Asp), 2.99 (m, 1H, HB Asp),
3.13 (m, 2H, H3 Arg), 3.24 (m, 1H, H-4), 3.46 (d, 1H, J = 14.7 Hz, Ha. Gly), 3.99
(m, 1H, H-6), 4.1-4.29 (m, 3H, HCH-N, Ho. Arg, H-9), 4.31-4.43 (m, 3H, HCH-N,
Ho, Asp, H-3), 4.54 (m, 1H, Ho Arg), 7.52 (m, 1H, NH Asp), 7.80 (s, 1H, H
triazole). *C NMR (100.6 MHz, D,0): 8 174.6, 174.0, 173.9, 173.0, 171.6, 170.8,
169.1, 156.7, 148.1, 124.4, 62.2, 55.8, 52.9, 51.8, 51.6, 51.2, 42.4, 40.4, 36.3, 36.1,
33.2, 32.7, 32.2, 30.6, 30.2, 30.0, 27.0, 24.4, 23.7, 21.4, 13.0. MS [ESI']: calc. for
Cp3H43N1107: 645.33, observed: 646.2 [M + H]+. Anal. calc. for C30H4F3N1:00: C
47.43,H 5.84, N 20.28; observed C 47.42, H 5.83, N 20.26.

Compound 51

Yield: 99%. (White solid). [a]p? = -27.3 (¢ = 0.67, MeOH). '"H NMR (400 MHz,
D,0): & 1.25-1.41 (m, 3H, H-5, CH; biotin), 1.45-1.67 (m, 8H, 2 CH, biotin, 2Hy
Arg, HB Arg, H-7), 1.68-1.79 (m, 4H, NCH,CH,CH,O linker), 1.83 (m, 1H, H-8),
2.02 (m, 1H, HB Arg), 2.18 (1, 2H, J = 7.2 Hz, CH, biotin), 2.33-2.46 (m, 3H, H-5,
H-7, H-8), 2.64 (dd, 1 H, ] = 16.8 Hz, ] = 6.8 Hz, HB Asp), 2.69 (dd, 1H, J = 13.2
Hz, J = 4.8 Hz, SHCH biotin), 3.01 (dd, 1H, J = 16.8 Hz, ] = 7.6 Hz, Hp Asp), 3.14
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22 = -15.9 (c = 1.0, Acetone). 1H NWR (400 MHz,
Acetone-D6): d 0.9 (t, 3H, J = 7.4 Hz, COCH2CH2CH2CH3)

W 2806/00%7226H, C(CH3)2 Pnt), 1.33 (m 2H, PCT/IB2006/000460

COCH2CH2CH2CH3), 1.47 (s, 9H, C(CH3)3), 1.49 (m 1H,

Hg Arg), 1.51 (m 1H, Ho Arg), 1.6 (m 1H Hg Arg),

1.62 (m 2H, COCH2CH2CH2CH3), 1.65 (m I|H, H6), 1.67

(m 1H, H5), 1.69 (m 1H H4), 1.71 (m 1H H8),

{07 BH( F5 Rtd), THY Chi2 AH, PIFEN, litkeT)9 3(22-3.B04(miH4H) H-4, 9HC- biotin,

SR Nhlser, 3 471, i, iy G856 Bk Cr Bk 3;35?',-3.65 (m,
Hopd il 2 98l 1B 76, 397 § A0 cOBHB Rl 2 s 211,

QAR RAY, 4. 162(119 51K rW-9;,H. 20. 395(@1), 2H3 Hm{MHol Gly) 4, 33 4.43
I—|CI—|NI—ICI%I9-N21 m 2H, Arg), 3.38 (d

K2, 4Ha Hio @vp( #:3, ]NHCI-@PNHC&))W (8. 24, N@HZCH) 4ﬁf7e 58 (m,
é}fga(ﬂig i\?@ﬁo@ﬁ 19 (ias 41;131 (15’}2(,68«5'),({#79’& 1ﬁﬁmé%1e) He NMR
31 : 11?_7[@) élcg?%ct%@ &7 7239< nlﬂ%h 6%221@169 , 444,
124 s,m) 0,M9.9169)6, BOBO68.65 68.4453H , 162y 6517¢35.4 8502, {1ng, 51HM, 51.3,
?’33"%’) 5357, 0030 b30g 393, 03 Inid 4, S 05,306 Mg 29 270,
§§ 2024 $3MS [E%?*] 7oa1c3%ox2c49ﬁé1\1360€§ 1&62%3 3bse?v%d4116%76 A+ HT,
[5&2\34{]\4 + abﬂ]culmaédcalgr f@@kﬁ@m@% @574796 bbéé’lf;ééﬁ (1:7 54
g%s%%e%@“ﬁﬁ%w BhSobearved : G 57.60. H7 46 N
rgﬁnﬁ’ﬁr@j eld: 54% (Wiite solid). [a]D

22 = -84 (l 75r Acet one 1H NMR (400 MHz
Yield: 99%. (Ye low sohd) H NMR (40 MHz DMSO dé6): & 1.14 (m, 1H, H-5),

1.3-1.53 (m, 4H, 2Hy Arg, HP Arg, H-7), 1.66 (m, 2H, NCH,CH,CH,O0 linker), 1.71
(m, 1H, A-8), 1.79 (m, 2H, NCH,CH,CH,0 linker), 1.96-2.08 (m, 2H, HP Arg, H-7),
2.20 (m, 1H, H-5), 2.24 (m, 1H, H-8), 2.52 (m, 1 H, HP Asp), 2.94 (m, 1H, HB Asp),
3.03-3.20 (m, 3H, Ho Arg, H-4), 3.24 (m, 2H, CH,N linker), 3.30 (m, 1H, Ha Gly),
3.34-3.56 (m, 14H, CH,N linker, CH,O linker), 3.92 (s, 2H, COCH,O linker), 3.93
(m, 1H, HCH-N ), 3.96 (s, 2H, COCH,O linker), 3.99-4.09 (m, 2H, H-6, Ho Gly),
4.16 (m, 1H, H-9), 4.26-4.44 (m, 6H, HCH-N, H-3, NCH,C=, Ho Asp, Ha. Arg),
651-6.62 (m, 4H, H aromatics fluorescein), 6.7 (m, 2H, H aromatics fluorescein),
7.27 (m, 1H, NH scaffold), 7.36 (m, 1H, H aromatic fluorescein), 7.53 (m, 1H, NH
Gly), 7.58 (m, 3H, NH guanidine), 7.66 (s, 1H, H aromatic fluorescein), 7.92 (s, 1H,
H triazole), 8.02 (m, 1H, NH Asp), 8.07 (m, 1H, H aromatic fluorescein), 8.16 (m,
1H, H aromatic fluorescein), 8.24 (m, 1H, H aromatic fluorescein), 8.44 (s, 1H, H
aromatic fluorescein), 8.53 (m, 1H, NH Arg), 8.65 (m, 1H, NH linker), 8.80 (m, 1H,
NH linker), 9.93 (m, 1H, NH linker), 10.18 (m, 1H, COOH). *C NMR (100.6 MHz,
DMSO0-d6): 8 173.2, 172.6, 170.9, 170.8, 170.5, 169.5, 169.4, 168.6, 168.5, 168.3,
168.2, 168.0, 167.8, 164.6, 159.6, 156.5, 151.8, 144.6, 140.8, 136.3, 134.6, 129.2,
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Acetone-D6): d 0.9 (t, 3H, J = 7.3 Hz,
COCH2CH2CH2CH3), 1.3 (m 2H, COCH2CH2CH2CH3), 1.32 (s,
WO Roe@OB) 2 Pnt), 1.34 (nb IH, H5), 1.45 (s, POHIB2006/000460

C(CHs) 3), 1.5 (m 1H, Hg Arg, Ho Arg), 1.54 (m-2H- - =~~~

COCH2CH2CH2CH3), 1.6 (m1H, Hg Arg), 1.63 (m IH,

H1), 1.85 (m 2H CJf2CH2Ar Pnt), 2.0 (m |H H8),
2.08 (m IH Hb Arg), 2.1 (s, 3H CH3 Pnt), 2.12 (m
1291, GO a@slzgmzms)mz 423.6) 123, 1223, 112.6,3109q, 108,2, 70.2,

ko b ad) 3&6(@#36%1 3 Sigh 5o 538 SBip 0. 426,
fd"g)zvg 7 3%"1T$g’6 5t §)33 '3 3@15 @QC@ 3%*2H%%5 =246, $9.+227.9, 25.3.
NS, [E NHRO)for GsloN1Iﬁ)192H94f5BL olmeg‘)ed 225 (M+H£H( 6483 [M +

?gﬁ;) Angl. fgﬁ( %‘y(%ﬁflﬁHFé‘Y’ Yoy {#ﬁ?ﬁ f%)S 13\1)215 9 5%)86('%5@9_?2 85,

lelgﬁrgl) .58 (m 1H, Ha Asp), 6.32 (bs, 1H,

H)ZC—NH) 6.48 (bs, 2H, (NTT)2C=NH), 6.67 (m 1H,
NI—ICCXCHZ)SCI—B), 7.33 (m IH NHbicyclic), 7.42 (m
1H, NH Arg), 7.58 (m 1H NH Gy), 8.032 (m 1H NH
Asp). 13C NVR HETCOR (400 MHz, Acetone-D6): d 62.5,
55.7, 53.4, 51.2, 42.7, 40.6, 40.3, 36.3, 35.5, 34.9,
33.4, 33.3, 33.4, 30.0, 28.4, 28.3, 27.5, 26.0, 22.1,
20.8, 17.9, 16.7, 13.2, 11.4. M5 [FAB+] : calcul ated
for CA5H69NOOL1S: 943.48, observed: 944 [M+ H +, 966
[M+ Na] +. Calculated analysis for C4A5H69NI9COL1S: C
57.25, H 7.37, N 13.35; observed C 57.26, H 7.36, N
13.34. Conpound 28-PG Yield: 57% (Wite solid). [a]D
22 = -13.78 (c = 1.02, Acetone). 1H NWMR (400 MHz,
Acetone-D6): d 0.92 (t, 3H J = 7.4 Hz, COCH
2CH2CH2CH3), 1.32 (s, 6H, C(CHg) 2 Pnt), 1.34 (m 2H,
COCH 2CH2CH2CH3), 1.45 (s, 9H, C(CH)3), 1.48 (m 1H,
Hg
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Arg), 1.50 (m 1H, Hb Arg), 1.58 (m 1H, Hg Arg), 1.6

(m 2H, COCH 2CH2CH2CH3), 1.62 (m I|H H#6), 1.65 (m
wakposkosR2 1.67 (m 1H, H4), 1.7 (m 1H, H 8) PCTIBH06/000460
(m 2H, CH2CH2Ar Pnt), 1.78 (m IH H6), 1.97 (m 2H,
H5 H9), 2.06 (m 1H H Arg), 2.1 (s, 3H CH3 Pnt),
2.12 (m 2H, COCH2CH2CH2CH3), 2.33 (m IH, H8), 2.38

(m 1H, H9), 2.54 (m 1H, Hb Asp), 2.56 (s, 3H, CH3
Prc), 2.58 (s, 3H CH3 Pm:) 2 67 (m 2H, CH2CH2Ar

Pnc), 2.94 (m 1H, H Asp) (m 1H, HCHNHCO), 3.2

(m 2H, Hd Arg), 3.37 (d. Si‘Hm‘?]l— 14.3 Hz, Ha GQy),

1H, HCHNHOO) | 4.3 (m 1H,

chotetm 1H, E&bhiad- 5 ( N~ COOtE
Arg),i4.§_']-3(m 1 (bs, 1H

H) ? N3 (

! ™0
C H2)3CH3), 7.24m | H NH y),Nszgs (M 1H,N NHNHCbZ
QP61 (m 1H NHbi cyclic), 8.04 (m IH, NH Asp).
13 NVR HETCOR (400 MH?, Acetone-D6)” d 63.1, 59.2,

ﬁ@a e-nts%d%ondl%ogs 1)41312,@d/(§'%)5bbz4@1 @EA%QD@M @5%2 111¥Ms331 TEA,

DG, iva Ny, DYFOR0 10, (F6%aeveniwa iens)s DIMa:P, kO b@zq@é%)
cal cul ated for CA6H71N9OL11S: 957.5, observed: 958 [M +
H +. Cal cul ated anal ysis for C46H7I NOOL1S: C 57.66, H

7.47 13. 16; obsery C 57.67, H 8, N 13.14. O‘

Exa LI oesi] ugat\l éf@*ﬁa@@@m ‘clie COOEBY' TO aw ™\~ ~COOt-Bu
%on_m‘_,az mml.,).v an of an appropri ah

al Ririflo deri vati vé T SBuOH—+-1—500

-~ |§ a solution of H2<N)dl um ascor bé\be OHELM (44 nLHND. 04\1HCbz

mTSI NRb 4 ol eq) ang a sol ution of éﬂl Cu(CAc)2 0.3 I\40
m., 0.02 nmmol, 0.2 nol eq) are added,

R@§g&€st dn‘inoﬁdﬂﬂ)-ﬁ@ iy ngid/(om)rmmar aﬂmsacbme(m%gpm) M) TEA,
stirrin bout 18 hs. At the _reactio

r
D&Y i 3I]HMFS 8f v@n&SS‘%so‘@v 4150 5igPDHVMaeh. Hobh Q?é\éQ%% )-
pressure and the product is isolated by flash

chr omat ography on silica gel.
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Compound 46 Yield: 67% (Wite solid). [a]D 22 = -70.5
(c = 0.89, MeOH). 1H NMR (400 MHz, CD3OD): d 1.31 (s,

WO Roe@OB) 2 Pnt), 1.44 (m |H Hg Arg), 1.48 peT/181406/000460
C(CH3)3), 1.51 (m 1H, Hb Arg), 1.56 (m 1H, Hg Arg),
1.6-1.7 (m 2H, H5 H7), 1.84 (t, 2H, J = 6.8 Hz,
CH2CH2Ar Pnt), 1.87 (m IH H8), 2.06 (m 1H, Hb
Arg), 2.1 (s, 3H CH3 Pnt), 2.32-2.46 (m 3H, HH5,

H7, HB8), 2.55 (s, 3H, CSthdime?., 2.56 (s, 3H, CH3

2.59 (m 1H, Hb Asp),2.67 (7, 2H, J = 6.8 Hz,
Pnc), 3.06 (§d, 1H J = 16 6\Hz, J = 7.2 HY,

p) COSHHY 3. O@P-EYy Ar TDEOQRU 1, A o N7 COOHBu

30- 3i 34 ( H 40 i 5 G%), 3.38 (Fho

H3 dc), &g, 1H J . .
N$HPhH-6 é'c) A1 (d, 1I—P3J —N}.-@JbB H6 Gc), NHCbz
(m 1H, H6), §1116(dd 1H J 5 6.5 Hz, J:111§)

Hz HO9), 4.27 (d 1H J = 14.4 H, N ENT
RbtecnGinHcondifons e B41C:30, gl Y 56 i) M5CL TEA,

DM TV 95 80 ol el o @5%%&%08%@98%)

IH Htriazole). 13C NVR (100.6 MHz, CD30D): d 174.
172.4, 172.0, 171.4, 170.7, 168. 8, 156 6, 153. 3,
144.4, 135.1, 134.7, 133.4, 125.2, 123.5, 118.0,

101@%0 8, 76.6, .5, 73.6, 70 62.3, 61.4, 5
1.3, Bu3d. 5, 3 .
M Ogth (\\ﬂgR ‘%‘]}m y Jo & 2?0% 17.5. M CoOtBu
0US) PESL*] \HZ O16S—1183.%6, ~~0
e\bsErv d: 11045 [ M+ H +, mgbzﬁ. 5{\#'[ M+ Na] +. H3RaF. 3
calc>~for CA9H73NLITA6S: C 53.3, W%Z66, N 13.95; NHCbz.
obsgrved C 53.28, H f 64, N 13.92%5 Conpound 48 Yi ejgd:

81% (Wite solid). [a]D
Reagents and conditions: i) Ha, Pd/C; ii) Cbz-Cl, TEA, DCM (60%); iii) MsCl, TEA,

DCM,; iv) NaN3, DMF, 80 °C, (90% over two steps); v) MesP, H;O, DCM (99%).
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22 = -73.3 (¢ = 0.92, Acetone). 1H NWR (400 MHz,

Acetone-d6): d 0.98 (t, 3H J = 7.2 Hz5 CH3), 1.35 (m
woposkoBR2 1.37 (s, 6H, C(CHs)2 Pnt), 1.42 (m PEHIB2006/000460

CH2), 1.5 (s, 9H, C(CH)3), 1.54 (m 2H Hb Arg, Hg

Arg), 1.58 (m 1H, Hg Arg), 1.65 (m 1H, H7), 1.67

(m 2H CH2), 1.9 (t, 2H, J = 6.8 Hz, CH2CH2Ar Pnt),

2.07 (m IH H8), 2.12 (m 1H, Hbo Arg), 2.15 (s, 3H,

CH3 Pnt), 2.26 (m 1H, H Syhem®¢30-2.49 (m 2H, H 7,

H8), 2.62 (s, 3H, CH3 Pnt), 2.64 (s, 3H, CH3

Pnt), 2.65-2.76 (m 5H, CH2CH2Ar Pnt, CH2, Hb Asp),

3.07dd, 1H, J = \8 Hz, J 6.8 Hz, Hb ), 3.26 (m
2H Aogau i§. 34 HATlgARG)GIME3  ( CONRArd(Emd)GlyOMe
Gly 4,1 .31 (m 2H,

n 1H H9), 4,4 aH, H 3),

g (m 1r| HGQ 4.62 (m 1H, Ha Aﬂb”24 65 (m 1H,
Ha:,Asp) 6.43 (bspy1H, NH guanidine), 6.58 (bs, 2H NH
guanidine), 7.42 (d, 1H, J = 4.0 Hz, NH sgé\"ffol d),

7.59 (d, 1H, J = 88 Hz, NH Arg), 7.66 (d J=28.0

Hz, NH Qy), 7, >coNHArgPhd &m0l e) 0 (d, 1H, ]
135.8, 135. 7 quBH@AspBE@N*@bZlZZ 4

26.6, 25.7, 22.6, 2¥'f, 18.6, 17.5, 13.9, 12.0. MBS
[ESI+] : calc. fory C46H69N11010S: 967. 49, observed:
968.5 [M + H] +. | .
57.07, H 7.18, é

15.92. Conpgin
= -26.5 (c =

= 7.6 Hz, NH As 13C NVR (100Y6 M

174.2 172.2.

63.2. 56.2. 54.0, 52.2. 52.0. 51.7, é?O@f%me«%
35.5 33.8 33.6. fa.z, 32.2. 30.5 28.0. 26.8 26.7,

calc. for C46H69N11010S: C

3 oObserved C 57.08, H 7.20, N
Yi e, d:Pm62% (Wiite solid). [a]D 22
_ 0%, wbcﬁi 1H NMR (400 Mz,

HN\

Asp
tBu

Reagents and conditions: i) TFA, DCM; ii) NH,Arg(Pme)GlyOMe, DIC, HOBY; iii)
H,, Pd/C; iv) CbzZNHAsp(tBu)OH, DIC, HOBt; v) BnOH, Ti(OiPr)s; vi) Hp, Pd/C;
vii) HATU, HOAt, DIPEA.
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15

CD3OD): d 1.3 (s, 6H, C(CHg)2 Pnt), 1.36-1.52 (m 14H
H5 Hg Arg, CH2 biotin, C(CH3)3, Ho Arg, Hg Arg),

wa268/09287 (m 5H, H 7, Hg Arg, HCH biotin, CHBCT/IB2006/000460

biotin), 1.71 (m 1H, HCH biotin), 1.72 (m 2H
NCH2CH2CH2O li nker), 1.78 (m 2H, NCH2CH2CH2O | i nker),
1.82 (m 2H, CH2CH2Ar Pnt), 1.87 (m IH HB8), 2.04
(m 1H Hb Arg), 2.08 (s, 3H, CH3 Pnt), 2.18 (m 2H,
CH2 biotin), 2.27-2.44 (nSclkéhed 5 H 7, H8), 2.54
(s, 3H CH3 Pnt), 2.56 (s, 3H, CH3 Pnt), 2.57 (m 1H,
Hb Asp),2.63-2.72 (m 3H, CH2CH2Ar Pnt, SHCH biotin),

%&§%6§ﬁ J 12.7 Hz5 J = 5.0 Hz, SHCH biotin),

16.7 Hz, J 7.3 Hz5Hb Asp), 3.12-3.27

(m 5H, 5H- 45 SHC- CHZN Iinker), 3

(m 2 d i nker, ) 3. 41 OJpmc 14, 3, HzS N~ TCO

Goy) 5.3. 47- 3. 5*?%£ﬂﬁhL (18 el 3 66 _(m -
OH-A)° 4.06 (s, IBY Yo

8H, Oa nker’), 3.98 (Im oyl /
COCHZ2ENLi nké&) , 4. 11 (s)N32HM C@WOImk@s“)eC 1BN(mM Gly
1H, I—|-91)\AS 17-4.32 (nb 3H5 I-@\FI-NSHaGy NCH (\ASP

bi otin), 174"3}3 4.55 (m S5HSH23BUHCH N 5 Ha Arg, Ha 22
Asp, NCH biotin), 7.40 (m 1H, NH Asp), 7.80 (s, 1H H
triazole). 13C NWR (100.6 MHz, Acetone-d6): d 175. 6,

RZ ehts ahd 3oRditidns? 1)7Ms@172“E]A U@M ) NAN§.IOMF] 8P (T (62% over two
1, 136.5, 136. 134. 125. 5, 124 9, 119.4, 82.2,

svtapsga 1ify HoePd-£11095, Mfoﬁ w)cﬁ@igC@& 9TEAg DEM §40% oven tvp steps);

41.6 41.1 37.9
%ﬁf@ﬂ’g‘%"%@g%@%@g@lﬁé}e 34.'3;2'33. 8 336 315
30.8 30.5 30.4 29.8 20.6 29.0 284 27.1 27.0.
26.9. 22.4 19.05 17.9, 12.3. NS [ESI+] . calc. for
C67H104N16Q 8S2: 1484. 72, observed: 1485.9 [M + H| +

f}]%]ﬂ i M5 2H 2+. Anal, calc. for C67HLO04N 16018S2: C
§4. gs,l %7(25 , N 15.08; observed C 54.14, H 7.05, N

15. 06. anpl e 5: Deprote n of the end- product o
pent 10 pg oduct 24- PG, 26- PG -
, Pmc ili;’v, AN
46, 50 Ors 2 15 Pt d o |Amg
HO N CsHgCOHN
HN Gly BN Gly HN Gly
\ASP\/ Sasp” Sasp””
18 tBu tBu 24

23
Reagents and conditions: i) MsCl, TEA, DCM,; ii) NaN3, DMF, 80°C, (60% over two
steps); iii) Ha, Pd-C 10%, MeOH, iv) CsHoCOCI, TEA, DCM (43% over two steps);
v)TFA/thioanisole/1,2-ethanedithiol/anisole 90:5:3:2.
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a sol ution of
CF3COOH t hi oani sol e/ |, 2- et hanedi t hi ol / ani sol e 90:5: 3: 2
WO 200693722 Sai d m xture is kept stirring for appCoAB2086/000460
hours. After this period of tinme, the solvent is
evaporated to dryness, the crude product is dissolved
in HO and washed with i Pr20 (twi ce). The aqueous
phases are evaporated to dryness. Conpound 22. Yield:
99% (Wiite solid). [a]D Sehemes7.75 (c = 0.72, MeOH).
%Mmgégl\/l—lz D20 : d 0.84 (t, 3H5 J = 7.4 Hz5 NHCH
& p7) NS (g 2H5 NHCH 2CH2CH2CH3), 1.42 (m
IH H5), 1.5 (m 2H, Hy Arg), 1.53 (m 2H, NHCH
2CH2CH2CH3) 1.64 (m IH5 Hb Arg) 1.72 (m 1H, H7),
1.82 ( Hb Arg) 1.95 H5H-8) 2.14 (m 1@

H-5), M2 R TTRO 2 CHi\/J.g 23§n3 H He

B m {1 ,

Asopza\) % e H, HCHNHCO) 017 { m 2H, Arg
/

3.24 H I—B*T"KZHNI—CO) 3 N3 g ly g = 1@s'®CﬂﬂN H-m
ay), gl\@epg , |H5J:104HQSP/EL6) 4.04 (d, 1H,
14. 3 Hz, F&B@ly)426(d I'H 2584 10 1 Hz, H9), 4326

Kl b ek e B BR m SoClcs o

o CQXIISTEAS DM 54% vebtvo ;
§t$p:§ 11g:H deg:',gl@’/ , Nﬂ:(ﬁl 1621PC%{9 R - 3 0 e steps);

[vpmtm@gmwae@mgdmmmm ¥0.735. 30
observed: 622 [M -TFA] +. Cal cul ated anal ysis for
C29H44N9O 0: C 47.34, H 6.04, N 14.93; observed C

8¥ntBbsis 6F B5GfmnsN 14. 91. Conpound 24. Yield: 98%
(Wiite solid). [a]D 22 = -22.5 (c = 1.0, MeOH). 1H NMR

(400 Mz,
\“"D‘CO \““O‘CO \““O‘CO
N N Pmei, il N \ Pme il IV, V N N
\ 0] Trg \ o Ag >~ \ 0 A\‘rg

) Hrfl Gl Ng— = I CsHgCOHN— % ol
HN. Gy HiN y
Asp Asp asp””

20 B 27 “tBu 2
Reagents and conditions: i) MsCl, TEA, DCM,; ii) NaN3;, DMF, 80°C, (75% over two
steps); iii) Hp, Pd-C 10%, MeOH, iv) CsHoCOCIl, TEA, DCM (57% over two steps);
v)TFA/thioanisole/1,2-ethanedithiol/anisole 90:5:3:2.
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25

D20 : d 0.84 (t, 3H J = 7.3 Hz, NHCH 2CH2CH2CH3) ,
1.25 (m 2H, NHCH 2CH2CH2CH3), 1.50 (m 2H, NHCH

waCh@e2k3), 1.53 (m IH5 Hg Arg), 1.55 (m 1PCTHBB)P6/000460

1.6 (m 2H, Hb Arg, H5), 1.73 (m 1H, H4), 1.83 (m
1H, H6), 1.85 (m 1H, H8), 1.91 (m 1H, Hg Arg),
1.94 (m 1H, H5), 2.01 (m 2H Ho Arg, H9), 2.22 (m
2H, NHCH2CH2CH2CHB), 2.26 (m | HBH-8), 2.41 (m 1H,
H8), 2.75 (dd, 1H, J = 13ckemp6 J = 6.7 Hz, Ho Asp),

3.01 (m 1H, HCHNHCO), 3.05 (m 1H, Hb Asp), 3.18 (nb
2H, Hd Arg), 3.4 (dd, IH5 J = 14.0 Hz, J = 3.9 Hz,
HCHNHCO) 5 3.5 (d, IH5 J = 14.5 Hz5 ®B G y)5 4.2 (nb
1H H-7)5 4.25 (d5 1H J = 14.5 Hz5 y), 4.4 (

dd;
1H, J = 4. 7aH25H-IO)ROZ%—N 1H, J 5,@
10. 6 NJ 0625{82 Hz, Ha Arg), 4. 5§O(m§)R1Hg m—s . 4 s7 COaABu
T 5 = 7RBAEZ5 HoRsp). 13C NVR HETCORs(
MHz, > d 6R=9, 59.%, &5.0, 52.0, 50.8, 43.2, 41N@sz
40. 1, 383 36.0, R 319, 30.8, 27.7, 27.5,

27. b= 12827, 21.6, 1R ma[ Sl +] cakRiEated for
C30HA6F3NOOLO : 749. 33, observed: 636"72{HVFHTFA]+

Cal cul at ed anal ysis for C30H46F3NOOLO™1: ;-ﬁfs 06, H

6.18, N 16.81; observed C 48.04, H 6M"7 "\ 16. 82.

Conmpound 26. Yield: 99% (Wite solid). [a]D 22 =

-64.9 (c = 0.68, MeOH). 1H NMR (400 MHz 5 D20): d 0.83

(t, 3H J = 7.3 Hz5NHCH 2CH2CH2CH3), 1.19 (m 1H,

Selidma 1. 283{dmol@kswmddﬁﬁh0®ﬂ®%)rselﬂopspt(d¢s 2@, thegpropargyl

;asgﬁ 54@‘5@ 2Ry érﬁb'g cp§e. 6%?“&%”%“0’%@5 §§ns 1 ag'sNHr?éc"rbate

; fH5H-8) 2.05 (m 1H, Hb Arg), 2 15
Fﬁgong 53%:%@}_1% NHCH2CH2CH2CH), 2.42 (m 2H,
CH2NHCO), 2. 45 (m IH, H8), 2.72 (dd, 1H, J = 17 Hz5
J=7.1 He,
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Ho Asp), 2.76 (m IH5H-4), 3.06 (dd, IH5 J = 17 Hz, J

= 7.1 Hz, Hb Asp), 3.15 (m2H, Hd Arg), 3.48 (d, IH J
w6 2006/062122, Ha Ay), 3.98 (m IH, H 6), 4.25 (RCTABRBE/000460
9, Ha dy), 4.36 (t, IH J =7.0 Hz, H3), 4.5 (t, IH,

J =7.2 Hz, a Asp), 4.57 (dd, IH, J =10.1 Hz, J =

3.4Hz, Ha Arg). 13C NWMR (100.6 MHz, D20O): d 177.7,

174.8, 174.5, 174.0, 173.0, 171.6, 170.2, 62.1, 56.0,
S’héma%1l. 6, 51.3, 42.3, 40.3, 40.1, 35.8, 35.6, 33.2,
32.8, 32.6, 30.1, 27.5, 26.9, 24.3, 1 6, 13.0. M5

[ESI ] : calculated for C29H44F3N9 735. 32,

observed: \622 LM TFA]+ Cal cul @ Iy is for
C29H4 0:8C 47.34," H 6. 04, kb

OS,WTQ—WZS. OYI el N,
(V%ltmeﬁ d) . rCaf ozéé( -12.6 (¢ = 1.0, MebH). 1H MR

™0 d & 3 = 7.3 Hz,
NHCHREH2CH2CH3), 1. F® NﬁCHZQ‘I?:GHQ%)sw;l 51
(m 2H, NHCH2CH2CH2CH3), £ 52 (m | 83 n=HGR AHg) 74%.. 54
(m 1H, H6), 1.62 (m 2H Ho Arg, HS) 1.75 (m 1H,
H4), 1.82 (m 1H H6), 1.84 (m 1H HS), 1.9 (m
1H, Hg Arg), 1.93 (m 1H HS), 2.0drm 2H Hb Arg,
9), 2.2 2H, NHCH2GH2CH2CH3) , 2. 20(m IH HS)

2.4 Ofs) " 2 73 (dd, IH RP= J D‘Cosz“
<fib)%o) R HOTFDRO S H%T}q M
"5“
/Néw @Héﬁ (mR=dHao Hd Apg). 3.42 (dd ™. 0zHz,
rm%mwm J = 14 5z, Ha
Glyl}in—24 17 (m 1H, RPETAR £ 227(d, b= 2R =Ad 446 Hz, Ha

Gy), 4.39 (dd, 1H, J 8.8 Hz, J = #nF2HsHH7RP®), 4.46
(dd, IH, J = 10.6 Hz, J = 4.2 Hz, Ha Arg), 4.56 (m
1H, H3), 4.65 (dd, 1H, J 7.6 Hz, Ha Asp). 13C NWMR
HETCOR (100.6 MHz, D20 : d62.8, 59.3, 55.2, 51.8,
59 3, . -
St oiid: K618 openi 4440 0 e o
cptdpatgyhﬁdd-glucose Na-ascorbate, Cu(OAc),, BuOH/H,0 1:1.
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for C30H4A6F3N9G 0: 749. 33, observed: 636.7 [M -TFA] +.
Cal cul ated anal ysis for C30H46F3N9O10: C 48.06, H
w6 20/09N216. 81; observed C 48.05, H 6.19, N 16P83/1B2006/000460

Compound 47 Yield: 99% (Wite solid). [a]D 22 = -69.0

(c = 0.76, MeOH). 1H NMR (400 MHz, D20): d 1.33 (m

IH HS), 1.5 (m 2H, Hg Arg), 1.56 (m 1H, Hb Arg),

1.63 (m 1H HT), 1.82 (m 1H HYS), 2.02 (m 1H Hb

Sélik)ma 8. CohjZaafibn OFfludidscilriahd bidtih to theFnke®. 67 (dd, |H,
= 16.9 Hz, J 7.0 Hz, Hb Asp), 3.01 (dd, 1H, J = 16.9

Hz, J:70|—|z HbAsp) 3.14 (m 2H, Hd Arg),

3. 20- 3029 (mOZH H-4 H2 dc), 3.33 (m 1H H5

dc), 3G|C H4 Gc), 3.48 (d,
1H, HP HMBvﬁd IH, J 6.1 Hz, J =
|_|_

12.5 Hz, c 5 3. 85 {dd, IH5 J = 1.8 Hz5 J = 12.5
Hz, H6 Gc)5 4.0.(m IHS H6), 4.17-4.3 (m
3HBHCH- N5Ha' Ar g, | T+ 9) 4.37-4.44 (m 3H_HCHN, Ha

Asp,H-)48d1HJ 8.0 Hz HI Gc)5 4.55 (m
IH5Ha 79 (d 1H J = 126.0 Hz, OHCH), 4.93
Q\arg'm NHEG:51 (m |H, NH Asp),
8 01 tis, | H5 ﬂﬂlazole) 313C NVR (100.6 MHz5 D20): d
174.9, 174.8° 174.0, 173.0, 171.6, 169.2, 156.7,
143.6, 126.0, 101b4, 76.0, 75.8, 73.0, 69.7, 62.2,
61.9, 60.8, 58.5y 55.8, 54.3, 52.9, 51.6, 51.5, 51.3,
46.7, 404, 4004, 36.2, 33.3, 32.7, 32.2, 30.0, 200,

24§§/\§9LLESLLﬂ\ﬁﬁ*:§«I0%%93LH47N11CH3 . 781. 3¢y

observed: 782.5 L TAnal 2 cal c.Of or NH
1 C 44.25, HS5.40, hotr : rved C
N 17.22. Conpo 49 Yiel dd9 99%s(\Wite
17

-68.3 (¢ = 0.77, 1H NMR (400

o o 0 HN
VNJK/O\)LN/\%\OMNW
H H 8 H S

© a1
o) o)
VNJ\/O\/U\Q%O/%{\”JI\\ o)
H

i L
HO o) o

5 Reagents and conditions: (a) Propargylamine, HBTU, DIPEA, CH,Clp; (97%). (b)
TFA, CH,Cl,. (c) 38, TEA, THF; (78% over two steps) (d) 39, HBTU, DIPEA,
CH,Cly; (60% over two steps).
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D20): 0.82 (m 3H, CH3), d 1.17-1.33 (m 3H, H5,

CH2), 1.42-1.66 (m 5H, 2Hg Arg, Hb Arg, CH2, H1),
wa.28/00m21H, H8), 2.0 (m 1H, Hb Arg), 2. 3-2P4®/1820P6/000460
3H H5 H7, H8), 2.66 (b 1 H CH2), 2.68 (m 1H,

Ho Asp), 2.99 (m 1H, Hbo Asp), 3.13 (m 2H, Hd Arg),

3.24 (m 1H, H4), 3.46 (d, 1H J = 14.7 Hz5Ha Qy)5

3.99 (m 1H H®6), 4.1-4.29 (m 3H, HCH N, Ha Arg,
ScBdme 9. 31-4.43 (m 3H, HCH N, Ha Asp, H3), 4.54 (m

IH5 Ha Arg), 7.52 (m 1H, NH Asp), 7.80 1H, H

triazol )./ T8C NVR (100.6 Mizg D20): 6, 174.0
173. 9, &dlmh, 130. 8, 169:1:\ 1567 TN” 148ABu

124 4 55. 8, 5279, 5%. 8, NS1ING, 42. 4, 40. 4,
36.M 3.2, 32.7, 32.2, 3W'6,730J2, ®0.0, 27.0,

24.4, 23.\Hcwl 4, 13.0. M5 [ESI+] : caNJCbz or

C28H43N11 645. 33, observed: 6 Anal . _ .
cale. for bsbraaraNi100. C 4y 43 n_ é'SLIZmE:[\IFEQF%%i . oo
observed C 47.42, H 5.83, N 20.28 NP7
99% (Wiite SO|Id) [a] D 22 = -27 3 (c = 0. 67, I\/EC]—|).
1H NVR (400 MHz, D20): d 1.25-1.41 (m 3H, H5, CH2
biotin), 1.45-1.67 (m 8H, 2 CH2 biotin, 2Hg Arg, Hb
Arg, H7), 1.68-1.79 (m 4H, NCH2CH2CH2O | i nker), 1.83

(m IH, 2.02 (m 1H, Hb Arg), 2.48\(t, 2H J =

7.2 Hz o be)thn) 2 33-2. 4r<6 (m 3 SRE5ICoHEY  H-8),
2.64 (Ad, 3 468t \f=§8Hz5bAsp) 2.69

(dd, 1 —132Hz J=48NHZN Tetin), 3.01

(ddizlsH, %) 16.8 Hz, J = 7.6 Hz,NH Asp)NHo'gZM(m 2H Hd
Arg), 3. 19H€B& 2H " CH2N I nker) 2 3 30 (m 4H,

H 4, SHC._biotin, CH2N linker), ;
3.48-3. 58 R 4H, CHZOIlnker)
linker), 3.99 (m 1H, H#6), 47

i o og
Iinker) 4.12 (s, 2H, COCHZOIln e

r,416(m 1
H 9), 20430(m 2H, HCH- N, HaGIy 43344

/\NKOQJ\ «f(\ /ﬁw WNH

R

A
]

Reagents and conditions: 6 or 15 and 40 or 41, Na-ascorbate, Cu(OAc),, tBuOH/H,O
5 1:1.
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(m 4H, HCH N, Ha Asp, H 3, NHC biotin), 4.47 (s, 2H,
NCH2C=) 4.52-4.58 (m 2H, Ha Arg, NHC biotin), 7.49
wOmoslobsiE Asp), 7.87 (s, 1H, Htriazole). 13CPEKMRB2006/000460
(100.6 MHz, D20O): d 174.6, 174.7, 173.9, 172.9, 171.7,
171.6, 171.5, 169.2, 144.4, 124.5" 70.0, 69.9, 69.6,
69.4, 68.5, 68.4, 62.1 5 62.2, 55.7, 55.4, 52.95 51.6,
51.4, 51.3, 42.3, 40.4, 39.7, 36.3, 36.2, 36.1, 35.5,
Schetha @8- 4, 32.7, 32.2, 30.0, 28.3, 27.7, 27.0, 25.2,
24.4. M5 [ESI+] : calc. for C49H78N16015S: 1162. 56,
observed: 1163.6 [M+ H +, 582.4 [M+ 2H] 2+,. Anal.

calc. for C5 1H79F3N160L7S: C47.96, H 6.23, N 17. 5%
obse o€, 4 Fn97, Rjzl=6 22 B2mpoEnd 5371 R g

/xt Yel dowsSrredr. ¥ o 4y
(400 MnIzAs:qBi\/BO dG;Ascondtel 14 ( MmN+ —Maﬂl/ H5), 1.3-1.53 (W™
4H, 2Hg Aeg, Hb Arg, H7), 1.66 (f?‘n 2H,
l'i nker), 171(m IH H8), 1.79 (np—=2 NCH2CH2CH20

li nker), N%%ees (m Hb Arg, HZL,.2.20 (m 1H,
H5), 2.24 (M~1H H 8 w2es2, (m A ASp), 2. 94
(m |H5Hb Asp), 3. oswé}(mg 3H Hd Arg, H4)5 3.24
(b, 2H “CHRN | i nker), 3@9/\5:(”] | H5SHa Gy), 3.34-3.56
o °€2N | i nker, CH2O ljnker), 3.92 (s, 2H,
C@Fé?%lrbker) 3.93,(m MHCH-N) 3.96 (s, 2H,

ROCKR @ _loi 2H, H65Ha Gy), 4.16
(m tH H9, 4 26- 4. 44 (mp~6H, HCH N5 H 3, NCH2C=, Ha
Asp, A%r/@ 51 6 (m 4H, H aromatics

f4 uor ? Haromatics fluorescein),

7.27 (m IH NH scaffo d)*H7.36 (nb IH5 H aromatic
fluorescein), 7.53 NH dy), 7.58 (m 3H NH
guani dine), 7.66 (s, caromatic fluorescein), 7.92
(s, IH Htriazole), 8. 02 (m 1H, NH Asp), 8.07 (m
1H, H aromatic fluorescein), 8.16 (m 1H, H aromatic
fluorescein), 8.24 (m 1H, H aromatic fluorescein),
8.44 (s, 1H, H
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aromatic fluorescein), 853 (m 1H NH Arg), 8.65 (m
1H, NH linker), 8.80 (m 1H, NH linker), 9.93 (m 1H,

woldodeioakee) , 10.18 (m 1H, COOH). 13C NVR ( 100P6TNB#06/000460

DMSO-d6): d 173.2, 172.6, 170.9, 170.8, 170.5, 169.5,
169.4, 168.6, 168.5, 168.3, 168.2, 168.0, 167.8,

164. 6, 159.6, 156.5, 151.8, 144.6, 140.8, 136. 3,

134.6, 129.2,129.1, 128.1, 126.4, 124.8, 124.2, 123.6,
Seheme 17122. 2, 112.6, 109.1, 102 2, 70.2, 70.1, 69.8,
69.7, 69.6, 696 69.4, 68. 619 548 526 52
51. 1(%9 7, 50.3, 42. 36“@@,7 36,1, 3 \5 ,co\A
% g , %\rgcf@ 57 =32, §.\32l 2.\ 2989 2&aéqger529g 1~\\ I
5 &S| +]cuoadaal chfory, HANTZA019 1294, NH_A
obserW’ed\sp 1295 Ngrsfotvde+ H] +, 6’&‘8’*3 [M+ 2H] 2+, Anal
cal c. for®uCs2H75F3NL4R1: C 52.  H5.36, N 13.91;
observed C 52.85, H 5.35, N 1% 91.Schene 1. Reagent
and conditions,,i) H2, Pd/C, ii) Cbz-d, TEA, DCM
(78%; Qi) , TEA, DCM iv) NaN3, DMF, 80 OC, (76%
over t®o ¢ O~y Me3P, H2O, DCM (99% . Reagents and
conditions: 1) H2, Pd/C, ii) Cbz-C, TEA, DCM (80% ;
iii) MsO, TEA, DCM iv) NaN3, DVF, 80 0C, (85% over

RSB bl 2 TR BB SHCTR frodlgiiphonon

H/@ngi 759 ; iii) Msd, TEA DCM iv) NaN3, DW, 80
0C, % over two steps); v) Me3P, H2ZO DCM (98% . 4

14 1155 16 Reagents and conditions: i) H2, Pd/C ii)
Cbz-d, TEA, DCM (60%; iii) Msd, TEA, DCM iv) NaN3,
DMF, 80 C, (90% over two steps); v) M3P, H2O, DCM

999 cheme 3 vi, vii Rea s and conditi@ns: i

(99% d g )Hé_),co\mg

TEA, Mu) 04, )Prbl2As g m&q“ °°@ﬁ?:@w

Ti (O 'EII—)-A%;/ x” ) Na- corbé? d/ C NH—ASP/ NH—ASP/
tBu By
25 48 49
R= “~o\

Reagents and conditions: (a) 25, n-hexyne, Na-ascorbate, Cu(OAc),, lBuOH/H,0 1:1
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10

vii) HATU, HOAt, DI PEA. Scheme 4 Synthesis of 6,5-cis.
Reagents and conditions: i) MsCl, TEA DCM ii) NaN3,
wOlhi6/08022 (62% over two steps); iii) H2, Pd- CPaDAB2006/000460

MeOH, iv) C5HOCOCI, TEA, DCM (40% over two steps);
v) TFA/ t hi oani sol e/l |, 2-ethanedithiol/anisole 90:5 :3
:2. Synthesis of 1,5-cis. Reagents and conditions: i)
MsCl, TEA, DCM ii) NaN3, DVMF5 8Q0C, (60% over two
SheRe)12 111) H2, Pd-C 10% MeOH, iv) CSHOCOO , TEA,
DCM (43% over two steps); v)TFA/thi oani sol e/l

, 2-ethanedi thiol/anisole 90:5 :3 :2. Schene 5.
Synt heS| S of 6, 5-trans. Rea% nts and conditjons: i

qu, ii) 0BQC, Pric6RR6 OV & t "@“”\r
: ||f'9_|=|iil2d_.0« %L MBCH ﬂrgv);’@ﬂf&mm”\%mw gyg

aO\?er Ao SHEP 2 NH—Asp”
v) TFA‘Ft‘ﬁi"oanl sBIAEIMEe 2. et haneal tfggj ol / ani sol e 90: 5: 3: 2.
Synt hesi €“of 7,5-trans. Reagepnts and conditions: i)
M5O, 2TEA, DOM ii) NaNg, , 80C, §75% over two

steps) |||) H2 Pd- C 10% (l)\/ECH |HN)'1( C5HOCOCI , TEASDCM

6;3'??57();/1% ﬁ?ﬂ Sol ﬁp%/& ET}E\ Mam sol e

90: 5: 3: 2. Schena 6 Schema 6. 1, 3- dlpolar cycl oaddi tion
bet ween pseudopeptides and the pr opar gyl

3,4, 6-tetr I 1
Resiesd gorw@ G0 28 b s @@@%%%ﬁ@%gbl
1: 1. Schema 7 Reagents and conditions: 6 or
propargyl 2,3,4,6-tetra-0O acetyl- b-D gl ucose or

pr ope | b-D-glucos Na- agcarhat e O{tEOAC? CO
Bu a8t Rera %nh\u/iat%aoﬁg “OF scb g esm\nL@nLd "

W

\ \\N/
Biotin=ao ghe Idunker . e S e
NH—Asp Na-Ascorbate P
\tBu Bu
25 52 53

v ey
o ol

Reagents and conditions: (a) 25, 40, Na-ascorbate, Cu(OAc),, BuOH/H,0 1:1

47



10

15

Reagents and conditions: (a) Propargylam ne, HBTU,
DI PEA, CH2A 2; (97% . (b) TFA, CH2A 2. (c) 38, TEA

wOB16/0078% over two steps) (d) 39, HBTU, DI PEAPCTHRIDN@(000460

(60% over two steps).Schenme 9 6 n=1 42 n=1, R=

Li nker-Bi oti ne 80% 43 n=1, R= Linker-Fluoresceine 91%
15 n=2 44 n=2, R= Linker-Biotine 50%45 n=2, R=

Li nker - Fl uorescei ne 92% Reagents and conditions: 6 or
15 and 40 or 41, Na-ascor$giethe Au( OAc) 2, /BuOHZH O
1:1. Schema_10Schene 11 25 46 47 Reagents and
Ruspathitiomefithe staytingmprodicgpar gyl  b- D- gl ucose,

Na- ascorbate, Cu(OAc) 2, tBuOH/ H 20 1:1 25 48 49 R=
Reagents and conditions: (a) 25, n-hexyne,

Na- ascorbate, Cu(OAc) 2, "BuOHTH2O 1: 1Schema 12 25 50

51 Reagents and conditions: (a) 25, 41, Na-ascorbate,
%%%@g—;_tBuCH He® 1:1 25 52\53 Reageniis a%@‘
NONSCONBY 252107 W, asCoFBRBY  Cu(OAcy 2, SN~ COOtBuU

t BuOH Ba©O 1: 1Scheme A Preparhtjon of the startin
products IV n =1 or 2Me%%% d 0

e

OH

C

et (W~ ~cootBu /\Mnﬂq)*coomu
0 Hj(go

O—N e}

n=1lor2
Reagents and conditions: HC104, AcOtBu, 0°C; ii. Amberlyst A-21, CICOCOOMe,

-20°C; iii. LiBHy, THF, 0°C; iv. (COCI),, DMSO, TEA, CHyClp, -60°C; v. Bn-NH-
OH-HC, NaHCO3, EtOH/H20, 80°C; vi.
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Reagents and conditions: HJO O, AcOBu, 0C ii.
Anberlyst A-21, O COCOOMe, -2Q0C; iii. LiBH4 , THF,

wQQ@6/wr722( COCl )2 , DVBO, TEA, CH2 d 2 , -60C; PET/IB2006/000460

Bn- NHOH HC, NaHCg 3, Et OH H2O, 8Q0C; vi.CLAI M 1.
Conpounds of general forrmula (1): wherein: n has the
value of 1 or 2, RLis H (Cl-C4) alkyl or a
protective group; Ris Hor a protective group; X is
N3 -NH R3, -N(R3)2 - NAI kRSLAIMIS- CO-R3, -NH CS-R3,

- NH- CONHR3, - NH CS- NHR3,  or eeln ALk = (G -C4)

| i nedr or Qﬁnm@n@&pf@en% frumula(l): 5 protective group, a
bi ol ogi cally active nol ec : the|r salts, racemc

m xtures, individual e [ oRl, Ndi Vi dual

di ast er eoi soners and nibbues theréof in whatever
proportion. 2. Conp §rdi ng to claim1l, of
general formulae (Ia) 46_ﬁl\la(l ) (la) (Ib) wherein n,
R4, R5 and X are defin ccording t® claim1 and the
vvedgesliﬁa ed and dashed bonds indicate that the
substTi@ht s are posi ti oned above and bel ow t he pl ane

requg{ds\fleéyalu@@fpomocess for the preparation of the
compounds_of fornulae (1), (la)and (I1b) as defined in

clai iz Ca @)f?ékié@?élpff%té‘&vﬁ e fol | owi ng steps of

sche ri% 18 %I &a grotec’uve group;
Xis Ns, -NH-R3, -N(R3)2, -NAIkR3, -NH-CO-R3, -NH-CS-R3, -NH-CO-

NHRj3, -NH-CS-NHR3, or

~
)
R3 N
wherein:
Alk = (C;-Cy) linear or branched alkyl
R;= H, a protective group, a biologically active molecule;
their salts, racemic mixtures, individual enantiomers, individual
diastereoisomers and mixtures thereof in whatever proportion.

2. Compounds according to claim 1, of general formulae (Ia) and (Ib)

[\]}'\Q‘COORZ [rlh °N COOR;
Xl A, x ]

EgN©)
R{HN R¢{HN

(Ia) (Ib)
wherein n, Rs, Rs and X are defined according to claim 1 and the wedge-
shaped and dashed bonds indicate that the substituents are positioned above and

below the plane respectively.
3. A process for the preparation of the compounds of formulae (I), (Ia)

49



10

15

20

25

a) hydrogenation of the isoxazolidine of conpounds
1-4; b) protection of the am ne group with a

wonaicmorizze group; c¢) transformati on of the freeT/1B2006/000460

hydroxyl group into an azide to give the conmpounds of

formulae 6, 9, 12, 15; d) reduction of the azide group

into an am ne by neans of the Staudi nger reaction or

by neans of hydrogenation to give the conpounds of

Ar¥ (M) A3@lefihdd in(dl&insar to(3 dhhrasteised by hei follbivingesteps of schemes 1

optional transformation of said conpounds into other
ounds of fornmnul ae (I) (la) or (Ib) and/or into a

salt,yth 4-15,

1, 3- Hi p?ﬁ@ e&é%ﬁ%ﬁth?c %g’i%sct r%/)jgunve}tah4 a

bi ol b)gi qa‘oteptwmbﬁiﬂlesmmaggmop MIaepr(mqtgwgrOﬁIb,uor escein,

1 ard b FtEmaton B the B, Susial Ricb JBR Bhoide to ive the

conpoundéonli@(magofﬁmwaadé,)mz §5:2) or (Ib) and/or into
their salts. 4. Conpounds of ener al forrrula(l

wher @i n: redu¢ta>$1 ofhtbe eaidgegromp it an 2mime by meraps 108@1@1 Plapdinger

R NS Nl e s o

- NH CS- Wdﬁnula@liggmdl@)f@l([b)%eretn KGENEL) | near or
branched al k rotective gr

bi ol ¥gi c@m}oyala&namfeﬂmoacaf gaid tqpémuﬁgs fhto other compounds of
formulae (I), (Ta) or (Ib) and/or into a salt thereof

f)  or from compounds 6, 9, 12, 15, 1,3-dipolar reaction (click chemistry)

with a biologically interesting molecule (sugar, fluorescein, biotin) linked
to a suitable linker
g) possible transformation of said compounds into different compounds
having formula (I), (Ia) or (Ib) and/or into their salts.
4. Compounds of general formula (II):

[ N~ ~COOR,

RsHN (1)
wherein:
n has the value of 1 or 2,
R4 and Rs together constitute the sequence Asp-Gly-Arg,
Xis N, -NH-Rs, -N(R¢), -NAIkRs, -NH-CO-Rg, -NH-CS-R¢, -NH-CO-
NHRg, -NH-CS-NHRg, or

R6 N

wherein
Alk = (C;-Cy) linear or branched alkyl
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conprising a sugar; their salts, racem c m xtures,
i ndi vi dual enantioners, individual diastereoisoners

wanaermvxter es t hereof in whatever proportion. BCT/IB2006/000460

Compounds according to claim1, of general formulae

(Ha) and (lib) (Ha) (lib) wherein n, R4, R5 and X are

as defined in claim4 and the wedge-shaped and dashed
bonds i ndicate that the substituents are positioned
aboveRard Hel dwproteetipd agreup,e apdidlogiedlly. a8tivCompleauld, therein
according to clainms 4 or 5 having the foll ow ng

SPTPRILYRE & SUATS Conpounds according to clains 4-6

wher efirX ksitsNH racednic COMBAMRES ARIFARSEH] NJedatibm@tsITs ifldifidual
wherein X Is a substituted or unsubstituted am de. 9.
Gastoreoisdmesscadmiixtuyes thersbfinrishate@r phapodtion. X i s a
substituted or unsubstituted urea or thigurea.

Corpoimds GeEBPHRGerRELf Feth 5o Cheabil Ftitite G and )

substituted or un stituted triazole

Compounds _accor[ I C@%Flns 4 to deOR,
phar maceut i %al [y ept abl e sal ks of, wherein R6
is a drug. T&w nds accor di @iml1l

wherei n said q‘«‘Hﬁ is a cytotoxic dyor anti t unmour
drug. 13. Conpdlunds of claims 4-12°for their use as
drugs. 14. Use of (id)e conpounds of cl gy 1-2 and 4-10

for the preparation ofantagoni st drugs towards aVb%
and awhsreithnely: Ragnd X are as defined in claim 4 and the wedge-shaped and

dashed bonds indicate that the substituents are positioned above and below the plane

respectively.
6. Compound according to claims 4 or 5 having the following structure:
Idn >N~ CO
X 5 /Arg
HN\Asp _Gly
7. Compounds according to claims 4-6 wherein X is NHa.
8. Compounds according to claims 4-6 wherein X is a substituted or
unsubstituted amide.
9. Compounds according to claims 4-6 wherein X is a substituted or

unsubstituted urea or thiourea.

10.  Compounds according to claims 4-6 wherein X is a substituted or
unsubstituted triazole system.

11.  Compounds according to claims 4 to 10 or their pharmaceutically
acceptable salts thereof, wherein R¢is a drug.

12.  Compounds according to claim 11 wherein said drug is a cytotoxic
and/or antitumour drug.

13.  Compounds of claims 4-12 for their use as drugs.

14.  Use of the compounds of claims 1-2 and 4-10 for the preparation of
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15. Use of conpounds of clainms 1-2 and 4-10 for the
preparation of drugs with antiangi ogenic activity. 16.

wokercaozaedi ng to claim1-2 or 4-10 for the prepanBiode@mN460

of drugs intended for the treatnment and/or the
prophyl axi s of altered angi ogeni c processes,

nmet ast asi sed tunour processes, retinopathies, acute

renal damage and osteoporosis. 17. Conpounds accordi ng
ﬁrﬂ?gdn@ét I;dmg@ tfg\@ar&ﬁa@m theovpphaegrmscut i cal | y accept abl e

sal ts_thereof, erein R6.i,s a diagnostjc agent. 18.

Use old-confsrpioremerouafinpinlaims; l52 a4l Ogfor Hiegg?w@@. of drugs

( . L.cal conposition containing at | east
g"ﬁ%*‘?&%ﬁﬁﬁwﬁgm ae (11), (Ha) or (lib), or their
phar nb6.eut Usalatgordingetot elbine 152l drs4illfefozothe prepavatibmgf drugs
fo clai 4 to 12, as,active i.ngredient ptional.ly in
BRI AET Bt UrAEHoUn B 0 FEOR I Ch Alered Ppglogenic procksses

Ae6RRLRY finfRE Pfdféééeé) rret%?hﬂﬁie@,néoﬁte #fal ddffig@hnd osteoporosis.
compounds of clfaims 4 to 10 as carriers for diagnostic

conpolihds. Capowndsr ascersling sy clalires dr tpdP zari dgirarhagmeceutically

compounds. of fo lae @l (Ha) _.an lib) as defined
?ngﬁaﬁféﬁﬁuﬁ{hﬂ?oi’%eﬁ%w 54 ﬁhé%r&)sgf/ ag%n' fol | owi ng steps
of schgnMesUge sfcopapdundd s Q4B tor 0ak delecdmietsoxy |

group into the correspondi ng, azide iin accordance wth

a prot®dur & Menacauscalresosition) ataimng [#k least ong rergpend of

t r eagti o : ' t
I e
GEuoRdibg ¢S cldilns 2% 1255 a2iive mghedegueptiondtuint doorbidmgion with one

nmeans of catalytjc hydr.Qgenati on or, t he
or more pharmaceuu)c/aﬂy accgptabqg carzraiers or exmp}ents.

20. Use of compounds of claims 4 to 10 as carriers for diagnostic
compounds.

21. ‘A process for the preparation of the compounds of formulae (II), (Ila)
and (IIb) as defined in claims 4 to 12 characterised by the following steps of schemes
3t05:

- transformation of the hydroxyl group into the corresponding azide in
accordance with a procedure known to those skilled in the art (through
the Mitsunobu reaction, or mesylation and subsequent nucleophilic
substitution with sodium azide) to give compounds 21, 23, 25, 27,

- subsequent reduction by means of catalytic hydrogenation or the
Staudinger reaction

- transformation into the corresponding amides by means of a coupling
reaction;

- optional conjugation with molecules of biological interest;

- subsequent deprotection of the aminoacid side chain protective groups
to give the compounds of formulae 22, 24, 26, 28

- or from compounds 21, 23, 25, 27 1,3-dipolar reaction (click chemistry)

with a biologically interesting molecule (sugar, fluorescein, biotin)
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St audi nger reaction - transformation into the
correspondi ng am des by neans of a coupling reaction;
wopbiemazi22 conj ugati on with nol ecul es of bi ol ogPC@&lB2006/000460
i nterest; subsequent deprotection of the am noacid
.side chain protective groups to give the conpounds of
formul ae 22, 24, 26, 28 - or from conpounds 21, 23,
25, 27 1,3-dipolar reaction (click chemistry) with a
bi ol ogi califkeditarsbiahle plinkedl ecul e (sugar, fluorescein

ol nf nat  BIPEEleR SURiiOR' B BrostliS SRBREH TR aming pcids side
si de chai étsins.
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