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Car bohydrate-nodi fi ed cytostatics The invention relates to cytostatics
which,. due to nodification with carbohydrates, are tunour-specific.
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(54) Title: SUGAR-MODIFIED CYTOSTATICS
(54) Bezeichnung: KOI-II..ENHYDRA’IMODIP:IZIER'I'E CYTOSTATIKA
(57) Abstract

The invention relates to cytostatics which are made tumour-specific by modification with sugar. Suitable spacers ensure serum-stability
and intraceliular effect at the same time.

(57) Zusammenfassung

Die Erfindung betrifft Cytostatika, die durch Modifikation mit Zucker tumorspezifisch sind. Geeignete Spacer gewihrleisten
Serumstabilitdt und gleichzeitig intrazellulire Wirkung.




-2- [err] Peptide conjugates of (1) with a good in vitro action and nore
favourabl e solubility properties (US-4 180 343) are tolerated nore poorly
than-batracyline in animl studies. The fucose conjugates described in
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chl or o- 1- cyclGarbobydraée-iodifial dytdstdties/dr o- 4- oxo- 3- qui nol i necar boxyl i c acid
al so shows, in addition to its outstanding anti bacterial activity, a very
good activity against various tunour cell lines (EP-520 240, JP-4 253 973).
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tumour to liver) is significantly inprove _
active compounds used. One approach which is often followed is the synthesis of

prodrugs, which are liberated more or less selectively in the target tissue, for example
10 by a change in the pH (Tietze et al., for example DE-4 229 903), by enzymes (for
example glucuronidases; Jacquesy et al., EP-511 917; Bosslet et al., EP-595 133) or by
antibody-enzyme conjugates (Bagshawe et al. WO 88/07378; Senter et al., US-PS 4
975 278; Bosslet et al., EP-595 133). Problems of these approaches are, inter alia, the
lack of stability of the conjugates in other tissues and organs and, in particular, the
15 ubiquitous distribution of the active compound, which follows extracellular liberation

of the active compound in the tumour tissue.

The pronounced lectin pattern on the surfaces of tumour cells (Gabius; Onkologie 12,

(1989), 175) opens up the chief possibility of addressing these specifically on tumour

cells by linking the corresponding carbohydrate units to cytostatics. These perspectives

20 are limited by the fact that lectins with similar carbohydrate specificities (galactose,
lactose, mannose, N-acetyl-glucosamine, fucose and the like) also occur in other

tissues, in particular in the liver (Ashwell et al., Annu. Rev. Biochem. 46 (1982), 531;

Stahl et al. Proc. Natl. Acad. Sci. USA 74 (1977), 1521; Hill et al,, J. Biol. Chem. 262

(1986), 7433; Jansen et al., J. Biol. Chem. 266 (1991), 3343). A significant

- 25 concentration of glycoconjugates containing the active compound in the liver and other

lectin-rich organs must consequently be expected if such non-modified sugars are used.

The heterocyclic amine batracyline (1) shows a good antitumoural action in various
intestinal cancer models (US-PS 4 757 072). |



by the regi osel ective nodifications in the carbohydrate part of the

conj ugat es described. In vivo, the conjugates according to the invention
are distinguished by a significantly inproved tol erance conpared to the
active conmpound and the correspondi ng pepRi-de 5 conj ugates. Furthernore,
I n conparison with the cytostatics on which they are based, the conjugates
according to the invention show considerably inpgoved solublllty
properties. The compounds accorgding to the_inverfion are described by the

followi ng general forrmula: 10 " 2KNSg v

" (1) where K = an unsubstituted or : '. 1) npdi fied carbohydrate
radi cal, Sp = optionally substitutes TINE S ene, [err] 15

t he Ilnkage to Sp being via the NH group ‘)!\Al |s ino acid radical in
the D or L configuration, which optionally carries=& second groupi ng

K-Sp-L-, in which K, Sp and L, i ndependent{% of the other grouping K-Sp-L-,
can have the abovenentioned neani ngs, or a direct bond. An am no acid

-4- radical can be linked to L both via the [err]-am no group and, where
appr opr i at e, Peptidescatjugateasi of @)xiwith argobg du oityd aétioncandomere favoumbiosalubilityot h

functions. If AAl, c [ her ncti onal oyps hese can .be sent
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benzyl oxycar bonyl, fluorenyl met hoxycar bonyl, butoxycarbonyl, al lyl,
benzyl, methiiveror tert-butyl. AA2 is an an1no acid radical inthe Dor L°
configuration whi ch optionally carries a second groupi ng K-Sp-L-, in which

K, Sp and L, independently of the other grouping
5 Quinolone-a (2), 7-[(3aRS,4RS,7aSR)-4-amino-1,3,3a,4,7 7a-hexahydro-1somdol-2-yl] 8-

chloro-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid also shows,
in addition to its outstanding antibacterial activity, a very good activity against various
tumour cell lines (EP-520 240, JP-4 253 973). However, this is faced with considerable
toxicological problems (for example genotoxicity, bone marrow toxicity, high acute

10  toxicity in vivo and the like).

F COOH

(2) (quinolone-a)

By a novel modification of cytostatics, we have found, surprisingly, a new class of

conjugates which are distinguished by the following properties:

A novel linkage of carbohydrates with cytostatics (for examj)le batracyline, quinolone-
15 a) leads to glycoconjungates which are serum-stable. The action does not depend on

extracellular liberation of the active compound. The in vitro activities against various

tumour cell lines are comparable to that of the cytostatic on which they are based. The

cell-specific absorption depends on the carbohydrate.



-Sp-L-, can have the abovenenti oned neanings, or a direct bond. An am no
acid 10 radi cal can be |linked to AAL both via the [err]-am no group and,
wher.e-appropriate, via side chain am no or hydroxyl functions, and also via
both functions. If AA2 carries further furktional groups, these can be
present in deblocked formor in a formprotected with known protective

gr oupls. Sui It a’.ﬂieecqﬂrmtgleﬁﬂsw selgctmlgs(napmlﬁﬁlar tumcurnd ?hvei) ds sighlﬂcnﬁay bapioved
acetyl, a oxycatr bo enyl net hoxycar Qony
but oxycar bo_né tﬁéﬁgﬁse@ém’&w&qjﬁ?%ﬁ ct?‘ B{h‘%/ art @Ithe FeRipgatesdeseribed.

cytostatic or of a cytostatic derlvatlve whi ch can additionally carry an
am no or hydroxyl group. C can be an intercal ating substance, a
t opoi somer asdnjvivg, the anugmempnbmgabDﬂwtmveMnakd(;iisangmgledghyna sigaificattly i n

i nhibitor, a.tyrosi haosphoki n nhi bi tor, rotein kinase-C-inhihitor
or an active E‘X’ﬁ%ﬂﬁﬂ@ﬂ“ﬁﬁ °36‘Paf°§n‘8t R ACYe com Pﬂﬂ?ﬁcﬂm QFBEF%H"P@“SrPeP“B
cytot oxi g athbﬁﬁll geshani sm C can be, for exanple, a nucleoside, an endiine

antibiotic, a qU|noIone- or napht hyri done-carboxylic acid or a cytotoxic
pepti de antlblotlc for exanple fromthe class of dolastatins. C can be

batracyl i ne, pe- [ QUL AC t05| ne ar ngsi de
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cisplatin, bleonycin, staurosporin or anot her active conpound having an
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the formul a féomds:e those in which K = a carbohydrate radical haV| ng the
general formula [err] wherein
10 K-Sp-L-AAl1-AA2-C @
where

K= an unsubstituted or regioselectively modified carbohydrate radical,

Sp = optionally substituted arylene or alkylene,

-where R = chlorine or hydroxyalkylamino,

15 the linkage to Sp béing via the NH group.

AALl is an amino acid radical in the D or L configuration, which optionally carries a
second grouping K-Sp-L-, in which K, Sp and L, independently of the other grouping

K-Sp-L-, can have the abovementioned meanings, or a direct bond. An amino acid



A= met hyl , hydroxymet hyl, carboxyl and esters and am des derived
therefrom 5 al koxynet hyl , acyl oxynet hyl or

car boxyal kyl oxynmet hyl and esters and am des derived therefrom A can al so
be CH2-B, wherein B in turn can be a carbelydrate radical of the general
~formula (Il) linked via the anoneric centre. Rlerr], Rerr], Rerr]=

- individual |y radidabgai belinkdd toliebsthrata thene-amiho grpdp ang,| whext appropsiate.] da side

. carboxyal kyl oxy. and este am des ., derived. there ]

Py oxyal Kyl oSyein ine, 3 Ricosy HikeipRinapd sl o690 RpCGHs, b epics fighes; o,
phosphat 0, hakgREnATerGRR! ke S BROPMSR iR dERBEIEA fofth o iMBGbin ?xﬁ’oté&ed Qeth
sane franmework and I|n d’ via the anorrerlc centre. R2 can additionally also
be ani no or akydvami protectige groups Suitable fiotective tgreupmdre;alﬁ!r Rkample, eR{e’e'tl,r]
or rr]

Che anont? i o SBIPREAE0ng o Butts FOUAIPARS SyereDAParomAerooeh bavrsarpay

The gl uco, bg%gqﬁahylg&lt@n_gubﬁmo or fuco configuration can result
fromthe st ereochem Stry on the other centres. 20 Sp = an aryl ene

radi cal which is nodified wwth Kand L in the ortho-, neta- or para-
position and f hernore can, al.so,eapry~1 to 4 rther ts_which,
I ndependent | yA%f2t B a&ﬂ%‘f’ha@}d W%qah%hfpey]ae%tlr S%Wﬁ#ﬁﬂﬂo W%Ecg"n& yﬁ%‘ﬂ?ﬁl
-6 - et hoxy, sdtwfld @idtipin nr%orsylm Wlﬁélhl{xﬂﬁ%quihdepéﬁ@dhﬂy ofithé ethehgidagﬁig
sul phonyl or sul phonam can al so be a linear or_branched al kyl ene

radi cal . [errK-8p-L-/gmm hasveaﬁheabpn@n@rmoaed daganingsi or 8iirect bpnd. An amino acid
configur g O”radg!%%%& 88@ #o A% tﬂﬁ%fa f%e%&&&ﬂfg’o otip Bh&,gwﬁerggpbropna&, Vil ch

K, Sp an enden er groupin _
side chain amino or hydroxyl functions, and also via both functions. If AA2 carries

further functional groups, these can be -present in deblocked form or in a form
protected with known protective groups. Suitable protective groups are, for example,
benzyloxycarbonyl, acetyl, allyloxycarbonyl,  fluorenylmethoxycarbonyl, t-

15 . butoxycarbonyl, allyl, benzyl, methyl or tert-butyl.

C = radicals of a cytostatic or of a cytostatic derivative, which can additionally carry
an amino or hydroxyl group. C can be an intercalating substance, a topoisomerase
inhibitor, an antimetabolite, an alkylating agent, a tubulin inhibitor, a tyrosine
phosphokinase inhibitor, a protein kinase-C-inhibitor or an active compound with
20  another or an unknown cytostatic or cytotoxic action mechanism. C can be, for
example, a nucleoside, an endiine antibiotic, a quinolone- or naphthyridone-carboxylic
acid or a cytotoxic peptide antibiotic, for example from the class of dolastatins. C can
be batracyline, quinolone-a, 5-fluorouracil, cytosine arabinoside, methotrexate,
etoposide, camptothecin, daunomycin, doxorubicin, faxol, vipblastine, vincristine,
25 dynemycin, calicheamycin, esperamycin, quercetin, suramin, erbstatin,
cyclophosphamide, mitamycin C, melphalan, cisplatin, bleomycin, staurosporin or

another active compound having an antineoplastic action.

The structural element -Sp-L-AA1-AA2- in total represents the spacer which connects
K and C.



-Sp-L-, can have the abovenenti oned neanings, or a direct bond. An am no
acid radical can be linked with L both via the a-am no group and, where
apprapriate, via side chain am no or hydroxyl functions and also via both
functions. If AAl carries 10 further fun8tional groups, these can be
present in deblocked formor in a formprotected with known protective
groups. Sui t aPleferfedadonniounds gf thepformula, (1) are thosariplvehictacet yl |
al I yl oxycarbonyl, benzyl oxycarbonyl, fluorenyl met hoxycarbonyl, t-
but oxycarbonyl, allyl, benzyl, nethyl or tert-butyl. AA2 is an amino acid
radical inthgD hﬁngg te} |y carries a 15 second
groupi ng K- SBKL- a%rﬂo mﬁé K, Sp an m&&%&%ﬂ%l y of the other grouping
K- Sp-L-, can have the abovenea{i oped negy-ngs, or a direct bond. An am no
acid radical can be linked with th via the a-am no group and, where
appropriate, via side chain am o or hydroxyl functions, and also via both
functions. If AA2 carries furg+e Ckigonal groups, t@ gbe can be present
in deblocked form or ina20* fo n1prg§ected wi th known protective
groups. Suitable protective groupsRare, for exanple, benzyl oxycarbonyl,
al I yl oxycarbonyl, acetyl, fluorenyl nmethoxycarbonyl, t-butoxycarbonyl,
allyl, benzyl, methyl or tert-butyl. C can be, for exanple, the radical of
a nucl eosi de, whéregndi i Ne antibiotic or a cytotoxic peptide antibiotic, for
exanple fromthe class of dolastatins, or a quinol one- or -7 -
naphthyridonecarboxylic acid as defined below C can be, for exanple,

batracyl i ne, fl uorgu ) cyt o

et oposi de, ca t ot hecTHy™, gﬂ%ﬁme#yqnc&q%&h%fhag?ggg%ﬁ% %ﬁg%! ;chﬁéefrom
vincristige, dynenyci ﬂlkoﬁﬁhétﬁiﬂleadéymmeﬂﬁpﬁﬁm alk§loxyfirthyd, anSUés%éi’srhnd
erbstatin, cyclophosphanide, mtanmycin C ﬁghal an, cisplatin,

bl eonycin, staur ospor amidss dan'mdw@pre&s!n Vi camplse e ChieBi whergin Eﬁﬂlﬂ@dﬁpé@tl c
' ti . Th t ost at
LS AW SO

centre.

R,, R;, R= individually or together at the same time, H, hydroxyl, alkyloxy,

10 carboxyalkyloxy and esters and amides derived therefrom,
hydroxyalkyloxy, aminoalkyloxy, acyloxy, carboxyalkylcarbonyloxy,

sulphato, phosphato, halogen or another carbohydrate radical (II)

modified in the same framework and linked via the anomeric centre. R,

can additionally also be amino or acylamino.

15 Two of the radicals R,, R; or R, together can also denote an epoxide
group. '

The stereochemistry on the anomeric centre of the carbohydrate structural unit can be
o. or B. The gluco, manno, galacto, gulo, rhamno or fuco configuration can result from

the stereochemistry on the other centres.

20 Sp = an arylene radical which is modified with K and L in the ortho-, meta- or para-
' position and furthermore can also carry 1 to 4 further substituents which,

independently of one another or in an identical manner, can be H, methyl,



K = a carbohydrate radical of the general fornula [err] wherein 10

A met hyl, hydroxymethyl, carboxyl and methoxycar bonyl nmet hyl and CH2- B,
wherein B in turn can be a carbohydrate radical of the general formula (1)
| i nked via the anoneric centre. R2, R3 and R4= i ndi vidual Iy or -together
at the same tine, H hydroxyl, (err]- C3-al kyl oxy,

car boxy- O] er r] -  qhéthosy, kydroxyl, sdttoslanethoSicartonybkyatio, Ristoghalogeh, sulphonyl
and am des derived therefrom hydroxyal kyl oxy, acyl oxy,
faabox?/-_(qerr]{_C[QirSE]BPth@IdFi_car bonyl oxy, sul phato or anot her carbohydrate
‘radical in positi | IGeagentre. Two of the
radi cals R2, R3 a%ﬁﬂ‘@%‘be ﬁel?d%égﬁrg sg éé'f;anlgflgﬂiggdd‘fca‘ﬁ

an epoxi de group. The stereochem stry on the anoneric centre can be a or
[err]. The D-manno, D-galacto, L-gulo, D-gluco, L-rhamo or L-fuco
configuration can result fromthe stfereochem stry -8 - on the other
centres. Sp an arylene radical whijch is nodified wwth Kand L in the
ortho- or para-position and furthgetorg can also carry, in addition to
hydrogen atoms, a furtper substitment,| whi ch can be nmethoxy, nitro or
chlorine; R5 [e;& 1 S_ﬂi?'! QA\id radi cal, such as |ysine

al anine, aspattic actd, glontari aci™, glywhere R GrthQﬂﬂer@,hﬁdy?%uW@nmai i ne
or serine in the Dor L configuration, or a direct bond. The amino acid
radi cal can be linked with L both via the [err]-am no group and,

5 AA1 is an amino acid radical in the D or L configuration, which optionally carries a
second grouping K-Sp-L-, in which K, Sp and L, independently of the other grouping
K-Sp-L-, can have the abovementioned meanings, or a direct bond. An amino acid
radical can be linked with L both via the a-amino group and, where appropriate, via
side chain amino or hydroxyl functions and also via both functions. If AA1 carries

10  further functional groups, these can be present in deblocked form or in a form
protected with known protective groups. Suitable protective groups are, for example,
acetyl, allyloxycarbonyl, benzyloxycarbonyl, fluorenylmethoxycarbonyl, t-
butoxycarbonyl, allyl, benzyl, methyl or tert-butyl.

AA2 is an amino acid radical in the D or L configuration, which optionally carries a

15 second grouping K-Sp-L-, in which K, Sp and L, independently of the other grouping

K-Sp-L-, can ha_ve the abovementioned meanings, or a direct bond. An amino acid

radical can be linked with AA1 both via fhe o-amino group and, where appropriate, via

side chain amino or hydroxyl functions, and also via both functions. If AA2 carries

further functional groups, these can be present in deblocked form or in a

- 20 form protected with known protective groups. Suitable protective groups are, for

example, benzyloxycarboriyl, allyloxycarbonyl, acetyl, fluorenylmethoxycarbonyl,
t-butoxycarbonyl, allyl, benzyl, methyl or tert-butyl.

C can be, for example, the radical of a nucleoside, an endiine antibiotic or a cytotoxic

peptide antibiotic, for example from the class of dolastatins, or a quinolone- or



where appropriate, via the side chain amno functions, and also via both
functions, and 10 thus optionally carries a further grouping K-Sp-L-,
which is identical to or different fromthe first. If AAl carries further
functional groups, these are preferably deblocked. AA2 is an anmino acid
radi cal, such as al anine, lysine, glycine, serine, ornithine or .

di ami nopr opi omiphttaeidenécarbioxgli©acid as definéd belowt Cavan bey fox exampley bageaelineg;He
am no acid radical can be.linked v,\%eteh 1 both via.the a-g’m no group anrg,
wher e appr oprﬂ%ﬂf@?faﬂléywme'%‘ﬁém%ﬁl “Ff%@?tﬁ’xﬁ?‘ﬁ FoPoRfre CRBRO ML Y TamognXi!
both function £a kAN ol T t Avdihnes din,,
which is iden ﬁ”‘é’g‘%‘g’ (E)hr)&g?‘??@?%ﬁr#’ ?iﬂg?}iqs{(ﬁ?}eé %P?g?&% Pﬂ%\:Ahg c?i?irli es&?ﬁ% her
functional grquepceting bemeniny erbgatif, ecyatiphosphiamids gvitantycin C, buelphalapcgispladn,
met hot r exat e, . qui noJ one-a, et oposi | phal an X0l np heci .
daunomyci® or blgemyFiny F@WSB?“"aB’h ﬁ‘?‘ﬂﬁ‘fro%’g‘y ¢ 8?“\‘?8%‘# ﬁ?/‘ﬂl% 3‘§ %&‘at ’ %‘%’ )%%ﬁf C”a cHen-
aci d as defineg. balboWic T 'BnikdWith AAZ viaSarhin o2 hydicxh] Adtivhet an anino or
hydr oxyl function. The qui nol one- or naphthyri donecarboxylic acid
structural units C used as educts can -9 - be represented by the general
structure of fhe fornmul 1) T-Q i l.ch den . kadi cal of the
formul ae [ er r FSRAS imeévéﬁaﬁfz‘ﬁpgb‘?%sﬁﬁg f%&% (Wcﬁ‘o%%?ﬁ%l 4 carbon
atons and is optionally nono- or disubstituted by hal ogen or hydroxyl,
vinyl, cycl oal kyl which has 3 to 6 10 carbon atons and is :
optional |y suKst iataattsahydsate ragicap of theogeneeal demmla bi cycl o[ 1. 1. 1] pent-1 -yl ,
1,1 -dinethyl propargyl, 3-oxetanyl, nethoxy, am no, nethylam no,

di met hyl am no or phenyl wh | tjOmad | y nono- or
R R, a,
R3
wherein
10 A = methyl, hydroxymethyl, carboxyl and methoxycarbonylmethyl and CH,-

B, wherein B in turn can be a carbohydrate radical of the general

formula (II) linked via the anomeric centre.

R,, R; and R= individually or together at the same time, H, hjldroxyl, C;-

C,-alkyloxy, carboxy;Cl-C3-alkyloxy and C,-C;-alkyl esters

15 and amides derived therefrom, hydroxyalkyloxy, acyloxy,
carboxy-(C,-C,-alkyl)-carbonyloxy, sulphato or another

carbohydrate radical in position R; or R, linked via the

anomeric centre.

_ Two of the radicals R,, R, and R, together can also denote
20 an epoxide group.

The stereochemistry on the anomeric centre can be o or B. The D-manno, D-galacto,

L-gulo, D-gluco, L-rhamno or L-fuco conﬁguration can result from the stereochemistry



di substituted by hal ogen, am no or hydroxyl, or, together with Re, can al so
forma bridge described for that radical, 15 Rl err] represents
hydr.oxyl, al koxy having 1 to 3 carbon atons or nitronethyl, - 10- Rlerr]
represents hydrogen or nethyl or, together-8wth R err], can also forma

bri dge described for that radical, R err] represents hydrogen, CHerr],

- CH[ err] F or =Cidnethé lotheK[cesitrds. r epr esent s hydrogen, hal ogen or nitro, 5

- X[err] represents hydrogen, hal ogen, am no, hydroxyl, methoxy, mnercapto,
met hyl , hal ogenorret hyI or Vi nyI Y represents Nor CRerr], wherein Rerr]

r ts h pocls
Cﬁ!gg:li[sgpris o?l%v- toget ﬁgﬁ’h&mﬁt%} err%l can al {net?jé]ro%h%rl digo%%
of the structure -*a@ddnﬁ'them]loré:l-bﬁl-l[alsor:}mry *ift- &dditiorr jte Giyideogeh- atoms, a further
-*S- CH CH CHe CHerr]-C-CH err

OCH% g”} NR[er{S}l St%m%&"e%[“ﬁﬁéllé’tsdh? w&w{ ﬁhl*’l’P% linked with the

carbon atom of Y and wherein Rl err] denotes hydrogen, nethyl or fornyl,
and 15 D represents Nor CGRerr], wherein R err] represents
hydr ogen, hal ogen, CF[err], OCHerr]R OCHF[err] or CHerr], or, together
with Rlerr], can also forma bridge ¢f the structure -*O CHerr]-
-*NH-CHerr]-, -*N(CH err])-CHerrJzazN NCerr]Herr])-CHerr]-,
-*N(C[err]H err])- CHe&r]- or -*SCH efr]-, wherein the atomnarked with *
is linked with 20 he carbon atom of D, n denotes 1,
2 or 3 ang T L = dehidl’es aof auithl R fwHeRd/Ra= chlorine or hydroxyalkylamino.

AALl is an amino acid radical, such as lysine, alanine, aspartic acid, glutamic acid,
glycine, ornithine, tyrosine, valine or serine in the D or L configuration, or a direct
bond. The amino acid radical can be linked with L both via the a-amino group and,
where appropriate, via the side chain amino functions, and also via both functions, and
10  thus optionally carries a further grouping K-Sp-L-, which is identical to or different
from the first. If AA1 carries further functional groups, these are preferably deblocked.

AA2 is an amino acid radical, such as alanine, lysine, glycine, serine, ornithine or
diaminopropionic acid in the D or L configuration, or a direct bond. The amino acid
radical can be linked with AA1 both via the a-amino group and, where appropriate, via

15  the side chain amino functions, and also via both functions, and can thus optionally
carry a further grouping K-Sp-L-, which is identical to or different from the first. If
AA2 carries further functional groups, these are preferably deblocked.

C can be bétracyline, methotrexate, quinolone-a, etoposide, melphalan, taxol,
camptothecin, daunomyciﬂ or doxorubicin or a quinolone- or naphthyridonecarboxylic

20 acid as defined below. The cytostatic is linked with AA2 via an amino or hydroxyl
function.

The quinolone- or naphthyridonecarboxylic acid structural units C used as educts can



[err] wherein Rlerr] represents [err] Rerr] represents hydrogen
or nethyl and R err] represents hydrogen, ([err]-Cerr]-al kyl or

cycl opropyl. 5 Compounds of the formula (111) which are particularly
preferred as the cytostatic C are those i49which Q denotes a radical of
the formula [err] wherein 10 Rlerr] represents al kyl which has 2
to 4 carbon @eorepresated by ahé geneall sprustulps of thetfernblp (IIIf | uori ne at om

cycl opropyl which is optionally substituted by 1 fluorine atom or phenyl
which is optionally nono- or disubstituted by - 12 - fluorine, Rerr]
represents hydroxyl or fldgoxy having 1 or 2 carbon atoms, Rfgrr] represents
hydr ogen or nethyl, or, together with R err], can forma bridge descri bed
for that radical, 5 X[ err] represents fluorine, Xerr] represents -
hydrogen or amno,. Y represents Nor CRerr], wherein Rerr]

represents h)ﬂﬁr”gb‘@h, fluorine, chlorine, CFlerr], OCH err], OCHF[err] or
Clerr]CH, or, together with R err], can forma bridge of the structure -

Q 'denotes a radical of the formulae

wherein

R* represents alkyl which has 1 to 4 carbon atoms and is optionally mono- or
disubstituted by halogen or hydroxyl, vinyl, cycloalkyl which has 3 to 6
10 carbon atoms and is optionally substituted by 1 or 2 fluorine atoms,
bicyclo[1.1.1]pent-1-yl, 1,1-dimethylpropargyl, 3-oxetanyl, methoxy, amino,
methylamino, ﬁimethylamino or phenyl which is optionally mono- or
disubstituted by halogen, amino or hydroxyl, or, together with R, can also
form a bridge described for that radical,

15 R® represents hydroxyl, alkoxy having 1 to 3 carbon atoms or nitromethyl,



10 *OCHerr]-CHCHerr] or -*OCHerr]-NRerr],
wherein the atommarked with * is linked wwth the carbon atom of Y and
wherein R err] denotes nethyl, D represents N or CRerr], wherein 15
Rlerr] represents hydrogen, fluorine, chtd®i-ne, CF[err], OCH err] or

CH err], or, together with Rlerr], also forma bridge of the structure
-*O-CH err]-, -*NRChEgmesdnts hydrogeffranethyl @dgether with-Ré-fan also formha bridge t he
atommarked with is |jnked v¥1t t he,.,carbon atomof D, and T denotes a
radi cal of the for nuldgscrbed tonthat padical, \herein Rerr] represents [err] ,
“wherein R err] represents hydrogen or nethyl, and R err] represents
hydr ogen or nethyl. 5 G ycoconj ugates with canptothecin or derivatives

t hereof are |ikewRfe rppresentsihydrbgeny ((BH,e CHeH or Lonmpounds of the general
formula | in which K, Sp and L denote hydrogen and C represents
canptothecin are furthernore of particular inportance. These substances are
new and can be reagt quﬁgeﬂtghyquﬁﬁ,geﬁ@dm@ to give further derivatives
of the 10 general formula I, and in turn also show an interesting
pharmaceutical action spectrum in particular as cytostatics. The conpounds

according to the igyvention n, be | r egk SO 1. Coif Qr f S
enanti ome¥s or di ag%t/ ﬁ%ﬁ%ﬁéﬂy%?gﬁnhﬁﬁlﬁé& g’r%nﬁﬁ’dgy %ﬂ%{lﬁ{rﬁggﬁf %,exﬁéergﬁéﬁﬂ{ig%tﬁyﬁ‘
exanpl e as a racenat epgldgeRomeigbt Ofhyl,el ates both to the pure stereoisoners
and to m xtures thereof. _ : _

Y represents N or C-R%, wherein

R® represents hydrogen, halogen, CF;, OCH,, OCHF,, CH;, CN,

- CH=CH, or C=CH, or, tdgether with R® can also form a bridge

10 of the structure -°O-CH,-CH-CH,, -'S-CH,-CH,-, -'S-CH,-CH-
CH,, -'CH,-CH,-CH-CH, or -"O-CH,"N-R’, wherein the atom

marked with * is linked with the carbon atom of Y and wherein

Rf  denotes hydrogen, methyl or formyl,

and
15 D represents N or C-Ré, wherein
Re represents hydrogen, halogen, CF,, OCH;, OCHF, or CH,, or,

together with R°, can also form a bridge of the structure -'O-

CH,, -'NH-CH,-, -'"N(CH,)-CH,-, -"N(C,H,)-CH,-, -'N(C,H,)-

CH,- or -'S-CH,-, wherein the atom marked with " is linked with
20 the carbon atom of D, A

n denotes 1,2 or 3 and

T denotes a radical of the formula



15 | f necessary, the stereoisomer m xtures can be separated into the
stereoi sonerically uniformconstituents in a known manner, for exanple, by
chromat ography or by crystallization processes. The conpounds according to
the invention can also be in the formof tHetr salts. Salts with organic or
i norgani ¢ bases or acids and inner salts may be nentioned in general 20

her e. - 14 - Hpe acids whi ch cgn be added on include, preferably,
hydrogen halide acids, such as, fpr exanple, hydroghlori-c acid and

hydr obrom ¢ aci @ «artlcular wdrochl oric acid, Jand furthernore
phosphoric aci ow ri®-acid, s i.acid, no bi functi onal
carboxylic aci 0¥z Aydr oxycar +\o’ aci ds, f¥r exanple, acetic
acid, maleic ® acid, malonic écid, oxalic acid, ic acid, succinic
acid, fumaric acid, tartaric d%ld C|tric acid, salicylic acid, sorbic acid
and lactic acid, and sul phoni c aC|ds, such as, for exanple, '

p-t ol uenesul phoni cwhail, 1, 5- napht hal ene-di sul phonic acid or
canphor sul phoni ¢ acid. Physiologically acceptable salts can |ikew se be
metal or ammonium salts of the 10 conpounds according to the invention
whi ch have a free carboxyl group. Particularly preferred salts are, for
exanpl e, sodi um potassium nagnesﬂ or caIC|un1saItsL and ammoni um salts
whi ch are derived f;on1annnn|e-or‘ r aalnes— HE, for exanple

et hyl ami ne, di- orR{rrePres¢®tani ne, di- or I et¥anol &ni ne, » Wherein

di cycl ohexyl am ne, di net hyl am noet hanol , arglnlne, | ysi ne, ethyl enedi ani ne
or phenet hyl am ne. 15 Exanpl e series A Bi ol ogi cal testing Exanple
Al Gowmh inhibition test for determ nation of the cytotoxic properties of

gl ycoconj ugat es of baRrkacyl i fg r@eﬁksqudﬂigbﬂ%(ﬁﬁ&h yl:anffhe human col on cell
i nes SW480 and HT 29 (ATCC no and HBT-38) and

R! represents hydrogen, C,-C;-alkyl or cyclopropyl.

5 Compounds of the formula (III) which are particularly preferred as the cytostatic C are

those in which

Q denotes a radical of the formula

x O
x 9 X! CoR®
X’ Co-R® =

= I |

| ! So NN N\
Y N —_—

l . cS\—/
wherein
10 R* represents alkyl which has 2 to 4 carbon atoms and is optionally substituted

by 1 fluorine atom, cyclopropyl which is optionally substituted by 1
fluorine atom or phenyl which is optionally mono- or disubstituted by



20 the nouse nelanoma cell line B 16 F 10 were cultured in Roux dishes in
RPM 1640 nmediumw th addition of 10 % FCS. The cultures were then
trypsinized and taken up in RPM plus 10 % FCS to a cell count of 50,000
cells/m. 100 [err]l of cell suspension/weld-were introduced into a 96

m crowel | plate and incubated for 1 day at 37Cin a CJerr] incubating
cabinet. A further 10fluprinie,]! of RPM nediumand 1 [err]l of 25 di et hyl
sul phoxide with the test substances were then added. The growth was checked
after day 3 and day 6. 40 [err]l of MIT solution '
(3-(4,5-dinmethylthpazgl -2 5 ~1 Hi zl 9 Ae) with an
initial concentrat |Ron 8{gsgﬂﬂrs%1/y§¥o§(g% gﬁ%ﬁﬁ%ﬁé’ég (Sa}] dg btgi(i)gfaaggsﬁ m cronwave.
The plate was incubated for 5 hours in a CJerr] incubating - 15 -

cabinet at 37[err]C, The nedium was then sucked off an 0 [err]| of .
2 or opanal 1 wel | whRS SRRIRSHOIS APRERECS SRRGY ot SoEeiien JPSs Rl e TR pobridee of

H20, the extinction WassRBaS frGHatodadiedl Nnmwith a Titertek Multiskan
MCC/ 340 (Flow). The cytot ogcifc action of the glycoconjugates of batracyline

described is shown in Table 5 la as the I C[err] value in each case for
the SW480 and HT g.q? cell I%gfs.. The 1 C[err] values for the quinol one-a

gl ycoconj dgat es on?t hEEPERFASIUOHR®29 and B 16 F 10 cell lines are

sumari zed in Table |b. - 16 - Table | a Substance ICerr] [[err]M
ICerr][[err]M SW480 HT 29 Batracyline 25 _
20 3.2 repreis@nts hydrogen or amino,75

Y represents N or C-R®, wherein
R® represents hydrogen, fluorine, chlorine, CF;, OCH,;, OCHF, or
C=CH, or, together with R?, can form a bridge of the structure -

10 *0-CH,-CH-CH, or -"0O-CH,-N-R’,

wherein the atom marked with * is linked with the carbon atom

of Y and wherein
Rf  denotes methyl,
D represents N or C-R&, wherein
15 R# represents hydrogen, fluorine, chlorine, CF;, OCH,; or CH,, or, together
with R°, also form a bridge of the structure -"0-CH,-,
-"NH-CH,-, -"N(CH,)-CH,- or -'S-CH,-, wherein the atom marked with * is

linked with the carbon atom of D, and

T denotes a radical of the formula
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rr][[err]
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10

15

20

100 65 3.7 55

40 55 3.10 100
85 n.m 3.14 40
-13-m 3.19
100 n..m 3.21 90
R" 50 N n.m 3.24 ' 95
50 R nm 3. &F 110
60 n.m 3.39 110
N- 250 N- n. m 90
25 30 R N- 20
l'e la (continua¥idn): Substance err][[err]M
SW 480 R HT 29 4.4 30
15 15

wherein

— k »
R! represents N-R" | wherein

R¥ repmseﬂts hydrogen or methyl, and
Ri represents hydrogen or methyl.

Glycoconjugates with camptothecin or derivatives thereof are likewise particularly

preferred.

The compounds of the general formula I in which K, Sp and L denote hydrogen and
C represents camptothecin are furthermore of particular importance. These substances
are new and can be reacted as intermediate products to give further derivatives of the
general formula I, and in turn also show an interesting pharmaceutical action spectrum,

in particular as cytostatics.

The compounds according to the invention can be in stereoisomeric forms, for example
as enantiomers or diastereomers, or in the form of mixtures thereof, for example as a

racemate. The invention relates both to the pure stereoisomers and to mixtures thereof.

If necessary, the stereoisomer mixtures can be separated into the stereoisomerically
uniform constituents in a known manner, for example, by chromatography or by

crystallization processes.

The compounds according to the invention can also be in the form of their salts. Salts
with organic or inorganic bases or acids and inner salts may be mentioned in general

here.



4.6 10 ' 10 4.7 15

15 4.8 50 40 4.9 20
30 4.410 : 30 30 4.11 ' 15
15 4. 12 : 15 ' -149 5.1 55
45 5.2 20 ) 55 5.6 >250
nm 5.8 The acids which canii@0added on include, préfsfably, hydrogen halide acids, such €
70 5.12 f le. h er%ﬂ . id and hydrob 20, 5. 1% . icular hvdrochlo 20,d
40 5 14 or example, hydrgghloric acid and hydrobroggicsacid, in particular hydrochlozis=agid,
70 5. %? and furthermore pg%sphdric acid, nitric aci%,gsug:l%lgic acid, mono- and biﬁmcggnal
28 g 23 carboxylic acids apd hydroxycarboxylic acidgSuch as, farSexanipl; laceticacid, maleic

(S\C/\(/) Zgbnu% i OnQc'id, %&'ﬁéﬁi@%ﬁx‘aﬁoyﬁc ackcf,:[g?urcroMc[a%H, ]sm%'fxgc acid, fumar{cca[c‘lac{, rtlrg%l%rarclcl\,/]
citric acid, salicylic acid, sorbic acid and lactic acid, and sulphonic acids, such as, for
example, p-toluenesulphonic acid, 1,5-naphthalene-disulphonic acid or

camphorsulphonic acid.

Physiologically acceptable salts can likewise be metal or ammonium salts of the
10 compounds according to the invention which have a free carboxyl group. Particularly
preferred salts ére, for example, sodium, potassium, magnesiﬁm or calcium salts, and
ammonjum salts which are derived from ammonia or organic amines, such- as, for
example, ethylamine, di- or triethylamine, di- or triethanolamine, dicyclohexylamine,

dimethylaminoethanol, arginine, lysine, ethylenediamine or phenethylamine.
15 Example series A: Biological testing

Example A.1

Growth inhibition test for determination of the cytotoxic properties of

glycoconjugates of batracyline and of quinolone-a:

The human colon cell lines SW 480 and HT 29 (ATCC no. CCL 228 and HBT-38) and
20  the mouse melanoma cell line B 16 F 10 were cultured in Roux dishes in RPMI 1640
medium with addition of 10 % FCS. The cultures were then trypsinized and taken up
in RPMI plus 10 % FCS to a cell count of 50,000 cellé/ml. 100 pl of cell
suspension/well were introduced into a 96 microwell plate and incubated for 1 day at
37°C in a CO, incubating cabinet. A further 100 pl of RPMI medium and 1 pl of
25 dimethyl sulphoxide with the test substances were then added. The growth was checked
after day 3 and day 6. 40 pl of MIT solution (3-(4,5-dimethylthiazol-2-y1)-2,5-
diphenyltetrazoline bronﬁde) with an initial concentration of 5 mg/ml of H,O were

added to each microwave. The plate was incubated for 5 hours in a CO, incubating



6.3

>250 6.10
50 6.-15
nm 6.21
45 6. 25
25 6. 29
70 6. 32
n.m 6.35
70 6. 40
80 6. 46
50 6. 60

25 - 19 -
ICerr][[err]
5

70 105 6.7 60

50 50 6.12 35
>250 >250 6. 20 80
150 -15n.m 6.23 107
50 40 6.28 40
cabinet at 37°C. The medium was then sucksd off &id 100 pl of i-propanol/wellGfere
. 50
added. After shakgnger 30 minutes with 108%1%&%@ éhe extinction was measureg
t 540 ith aﬁt@t rtek Multiskan MCC/SR @1). 90
. nm wi erie s 100 g"éég) 50
40 6. 80

’{Haeb%tﬂg]a(agagﬁ bPH %tgllngfoggga es %aetlracyline delsc(::r[il?erdr 1]s [SLer A anfable

1a as the IC,, value in each case for the SW 480 and HT 29 cell lines.

The ICs, values for the quinolone-a glycoconjugates on the SW 480, HT 29 and B 16

F 10 cell lines are summarized in Table 1b.
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11.9 12 12 9 11.
8 20 2 1L 16 10
10 _ . 1.5 11.17 75 7
8 11.18 . s N, 3.5 0.5
1 M&l.(é’"%““’mn)’ 0.1 12.2 4
n. d. 0.8 123 2 n.
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15.1 20 20 2 15.2

50 70 -185 16.1 50

100 200 16.2 50 60

80 17.1 Y. 5 5 17.2
4 Table 1a Qfoﬁﬁnuatlon). 2 18. 1 0. 03
0.01 0.2 18.2 0.02 0.02
0.2 18.4 0. U 0.0 0.3 18.5
0.2 ICs[kM] 1 18, 0.08

0. 06 a SW 480 0 0.01
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rpn), 100 [err]| of supernatant are taken for the HPLC anal ysis. C eavage
kinetics with cells 10 2.25 m of PBS ar® Jncubated together wth 225
[err]]l of a cell suspension (30 ng/m) and 25 [err]| of substrate stock
solution (1 i.n j hyl sul phoxide in PBS) at 37[err]C After 1
hour and 24 Prgéﬂg,—lgs(grgr%f{%‘géo )I n each case 1 m are taken, mxed with 1 n
of ethanol and left to stand at 4[err]C for

20 m nutes. After

centrifugation (5 m 00 [errf)T o rnatarft are taken
for the HPLC anal ysi .S‘illﬁtancﬂPL > condfel -&‘1'- Apprat'ﬁ@fm(\i/‘\at ers i ni t

‘Col umm: Bi schof f Hypersil OC$ RP 18Wb4Berr] m 250 xHA 29 El uerif : A

10 nM pot assi um phospgpate-b = pH-—4.-5—B:—80-Jbtacet-arittii-e % wat er 20
Fl ow: 1 m/mnyt ggpavel enﬁth: 372 npp G adi gnt : B0Om nutg 10 % B 10
m nutes 60 % B 15 mirMutes 60 %R 25 18— 4l % B 20

m nutes 60 % B El uent{f @ qui noljone-a conpggat es:] A: 100n.% et hghol B: 10
mM pot assi um phosphatfe_buffer _gH 2 2- 20 1.0

hept anesul phoni c aci dj gg3- 23 - |Table 2a bganpl e} % cl eansage in l
cl eavage in % | '

Ll eavage i ;
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7.1 40 40
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Tabl e

1.
III LC L

1943 calilbratio® serig¢s: 5, 1@, 50, {100 and 260 [erf]g of
wig’ manot 1 warer {11, VIV Wwer§ added LU L U
ﬁples ver e tHen ground in d mortgr with 1 %%of ska 25
ol ed ethanqk[“ate (11, v) ahd centrlT%ged af 3500
After dempval” of the superrdatant. fthe residbie wasl again
@é2et harjol / watgr and|centrifqyged ahd the supernatafts
leach-cade 100 [err]l
16.1 50 100 . 200
! 162 50 60 o |
17.1 10 5 5
i 172 4 4 4
18.1 0.03 0.01 0.2
182 0.02 0.02 02 I
n 184 0,02 0.02 0.3
II 18.5 0.2 0.2 1
18.9 008 0.06 07 “
18.14 0.015 001 0.08 n

The dependence of the biological action on the carbohydrate is additionally

demonstrated by the inabtivity of the carbohydrate-free comparison compounds
N-[N® Ne-bis-(4-hydroxyphenylamino-thiocarbonyl)-lysyl]-batracyline and N-[N*N*-
bis-(4-hydroxyphenylamino-thiocarbonyl)-lysyl-D-alanyl]-batracyline and N-[N®N°-

which Example series 5, 6 and 11 are based.

bis-(4-hydroxyphenylamino-thiocarbonyl)-D-lysyl-quinolone-a (IC,, values > 250), on



wer e taken and anal yzed by HPLC. - 25 - HPLC conditions: Apparatus:
Waters unit Col um: Bi schoff Hypersig2 OCS RP 18 5 [err]m 250 x 4 nm
El uent. A. 80 % acetonitrile/20 %water 5 B: 10 nM

pot assi um phogpRhahfe RW fer, pH 4.5 G adient: 0 mnute 90 % B 10
m nutes 40 % mnutes 40 % B 18 mnutes 90 % B 10 20

m nutes 90 % B Fl ow 1 m/mnute Wavel engt h: 372 nm B. Working up
of the organs, The organ re rked up.anal.Qgously.tq A the entire organs
bei ng br oken UbNird dvesigeffootth cigrvabily of tHE glhisbeamingitet [ acica.

Wor ki ng up of the bl ood The amobunt of blood taken was mixed with 2 m of
et hanol /water (1:1, v/v) and centrifuged for 2 mnutes at 3500 rpm and the
super nat ant ayage kinegics with hamaatblaed| / water (1:1, v/v) were again added

to the residu h }. Xt ur ent rif .an nat aat re
conbined. In g%@% "ilaé?eh“f'gﬂle?l\é?&]afe @Pﬁﬁﬁgggo%ﬁé‘%ﬁe ﬁsﬂ%‘é%ﬁa‘f% aﬂi?g ”Sl ota
aggl éé id2§% ;Etu@uaféiwodﬂ%ﬁtmmdim'gﬂmmms%ddim shlphexide it PBS) @0 B7UY A Rerl
- err
( l)ho[ur and 24 hours, samples of in each case 1 ml are taken, mixed with 1 ml of
ethanol and left to stand at 4°C for 20 minutes. After centrifugation (5 minutes at 3500

rpm), 100 pl of supernatant are taken for the HPLC analysis.

Cleavage kinetics with cells

10 2.25 ml of PBS are incubated together with 225 pl of a cell sﬁspension (30 mg/ml) and
25 pl of substrate stock solution (1 mg/ml in 3 % dimethyl sulphoxide in PBS) at
37°C. After 1 hour and 24 hours, samples of in each case 1 ml are taken, mixed with
1 ml of ethanol and left to stand at 4°C for 20 minutes. After centrifugation (5 minutes
at 3500 rpm), 100 pl of supernatant are taken fér the HPLC analysis.

15 HPLC conditions:
Apparatus: Waters unit
Column: Bischoff Hypersil OCS RP 18 5 um 250 x 4 mm
Eluent: A: 10 mM potassium phosphate buffer, pH 4.5
B: 80 % acetonitrile/20 % water
20 Flow: 1 ml/minute
Wavelength: 372 nm
Gradient: 0 minute 10 % B
10 minutes 60 % B
15 minutes 60 % B
© 25 18 minutes 10 % B
20 minutes 60 % B

Eluent for quinolone-a conjugates:
A: 100 % methanol
B: 10 mM potassium phosphate buffer, pH 2.2;
30 10 mM heptanesulphonic acid



- 26 - Conjugate 2 (Exarrple'3. 9) [err] Me Table 3 Eval uation of organ

sanpl es Organ ' Subst ance -2%kan 1 hour Mean 4 hours
([ err}g/ g of organ) ([err]g/g of organ) Bl ood Conj ugate 1

31. 2 Batracyl ipible 2a - - Tunour

Conj ugate 1 56. 6 24. 4 Batracyline -
- Liver Conjugate 1 770 126

Bat racyl i ne 4 1 |

gate

1 _ 8k Example (kz;:eavage in78. 4 Bty chavabé ine % cleavage in26. 1 _
27.5 Brain ablede 1 Bat r{g@esee ne - 27|heraioAgl e 4 Eval dfation
of organ sanpl esjOr gan Supstiance VEap 0. 5 nquar an 4
hours ([err]g/g lhour({Prgﬂﬂgy@ hoyt ga 1;2jmuf$nd 1 hour 24how§m; ugat e
2 6 nd. -n.d. 74* nd. 98* n.d.
3.9 0 54* 28* 100* 32% 100* “
[ 44 0 0 0 0 0 0
l{w 0 0 0 0 0 0
6.2 n.d. n.d. 0 0 0 0
lL.lZ _ nd. n.d. 0 0 0 0
u 7.3 0 0 o o o 0 Co
Cleavage product is N-[D-alanyl]-batracyline
Table 2b
e s
1 hour 24 hours | 1 hour 24 hours 1 hour 24 hours
11.2 0 Q 0 0 0 0
11.6 0 11% 0 8% 0 12 %
11.7 0 0 0 0 0
12.1 0 0 0 0- 0 0 “
123 0 0 0 0 0 0
12.8 0 0 | 0 =()r 0 0 ]]
Example A.3

5 Investigation of organ distribution

Athymic naked mice (strain NMRI nu/nu) bred in "Drug Development Laboratory,
Oncotest GmbH", Prof. H.H. Fiebig, Freiburg, were used for all the experiments. The
animals were kept in Macrolon cages under laminar flow conditions. Tissue of the cell

line SW 480 which had been grown beforehand in several passages in the naked mice,
10  was used as the tumour material.



Bat racyl i ne - - Tumour Conj ugate 2

2.0 - Bat racyl i ne. -24.2.5 3.12 Liver
Conj.ugate 2 1.2 Batracyline

- Kidney tuﬁﬁyglké-éé’étaﬁuﬁal were implanted suﬂczxtéleously in the two ffnRs gﬁﬁl'éiiﬁl(éd ne
10.7 ai Conj ugate 2

- Batracyl i ne nfire6ploc8 szeekﬁ)eﬂchr'ﬁlenaumals weret kﬁpt dou2é to 7 daysyursil the time of

gl ycoconj ugat es of .batragyline ngl e adm n The acute
Do or ey of °t Rnimiiop The aigpeS RS BRI eSS0 Fks resnapiife 3 Rutimppt o
The subst anceg;AgkN6C4tET0 imM: . as aqueous sol uticons, and the substances
adm nistered i.p., as solutions in dinethyl sul phoxide, were injected once
in concentrations of up to 400 ng of substance per kg of nouse. The

i ndi vi dual. do to erate | culated fro eas he wei ght of
the 100 San boEnel, SRS rickPdRa 18, KGR *fhel, pbelnchs ke o
ani mal's survi Ym%ngit'&wa@ Ghj¥dted alto daseakell hice aﬁﬁ”ﬁ% iiﬁkf‘eeﬁeféhh&h pétthackEn the
tolerated can be seen from Table 5. For substances 3. 16; 33; 3 9: 6.12;

6.14: 6.2; 6.%agesamtil samples weesstaken aftern? howcandpafter 4choyes. 5ihcéalpes of sanggles
mouse. For substances. 3. nd | ] ute

ot ci ty was. oD Begi Wi SamBlind of PoydL it i B mous e oestpbfadl el

sugar - free | yoflandestHetio ¥theh dduration 1/26t0(cheBinuvé)S0.8 HoGPed 4iHoks aﬁ‘e’tﬁﬁjeh!mn
toxi c at individual doses of between 25 and 50 rgg/ kdg of nouse. - 28 -

10 of the substance, the abdominal cavity was opene the mouse was exsangumated

under anaesthesia via the Vena cava caudalis in the course of 1 to 2 minutes and then

sacrificed by breaking its neck. As a result, central circulatory arrest occurred and

organ perfusion was suppressed. The individual organs were then exposed and

removed, an operation which took about 5 minutes. Immediately thereafter, the organ

15 samples and then the remainder of the body were weighed and frozen in liquid

nitrogen.

The substance "conjugate 1" is administered i.p. in an amount of 300 mg/kg of body
weight and the substance "conjugate 2" is administered i.v. into the tail vein in an

amount of 100 mg/kg. 5 animals are used per substance and time.

20  The distribution results are summarized in Table 3 for conjugate 1 and in Table 4 for

conjugate 2.

A. Calibration series: .

5, 10, 50, 100 and 200 pg of substance, dissolved in ethanol/water (1:1, v/v) were

added to 1 g of bovine liver. The samples were then ground in a'mortar with 1 g of sea
- 25 sand and 2.5 ml of cooled ethanol/water (1:1, v/v) and centrifuged at 3500 rpm for 2

minutes. After removal of the supernatant, the residue was again mixed with 2.5 ml of

ethanol/water and centrifuged and the supernatants were combined. In each case 100 pl

were taken and analyzed by HPLC.



Tabl e 5 Maxi mum i ndi vi dual dose of batracyline derivatives and qui nol one-a

derivatives which can be tolerated Exanpleys . | ndi vi dual dose
tolerated in ng/ kg of nobuse i. p i.v. 2.13

50 25 3. 200

<100 (2 ani mal ¥ Sqpdigiops: 200 200
3.16 Apparat#i®0  Waters unit n.d. 3.33 n. m
499 02 Commn:  Blscheff dypersil OCS RP 18 5 um, 350'x & i

n.m 6.81 Eluent: NATZ0 9% acetomtnle/20 % water ~400 8.2

>200 n.é. QuI nol one-a n. d.

<25 12.3 5 n. 8: 10 mM potassium phosphate buffed, pH 4.5 29 - Exanple A 5

Det er mi nati on_of .t he acute,taxicCi er several adm nistrations The
subst ances weF% gffﬁ?m st er&HIpLe {’@(%\/ and partly i.p., either daily on
days 1 to 4 and 7 to 10 oqg%]ng@yaol%§ and 9. The dosages were 400, 200
and 100 nyg/ kg/day. 5 The eval uati on was nade according to the decrease
in weight up to day 21 andS amioutesi4FotBh t he nunber of surviving ani nals.
For the experinents, 5 amlgal .S wer98 oer)I oyed per substance and dose. The

results are summarized i nl&SHPREE!
10 20 minutes 90 % B
Flow: 1 ml/minute

Wavelength: 372 nm

B. Working up of the organs
The organs were worked up analogously to A, the entire organs being broken down
15 with 2.5 ml of ethanol/water and extracted.

C. Working up of the blood

The amount of blood taken was mixed with 2 ml of ethanol/water (1:1, v/v) and

centrifuged for 2 minutes at 3500 rpm, and the supernatant was decanted. 2 ml of

ethanol/water (1:1, v/v) were again added to the residue, the mixture was centrifuged
20  and the supernatants were combined. In each case 100 ul of the combined supernatants

were analyzed by HPLC. The HPLC conditions used under A were used.

”M””Y””Ofib

HO At 'IIO/V\/YNH

Conjugate 1 (EP 501 250-A1)

sttt

TTREY
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Table 6 Maximum tol erable dose with nultiple admnistrations Adm nistration

Dosage on day MID ng/ kg/ day 3.9 L 2§ 1-4, 7-10 - -50
14 -100 3.33 . V. 1, 5 9 . >400 6.2

. p. 400 1, 5, 9 >400 6 12 . V.
14, 7-10 &°“J“g§‘11%g (xargplg 3.9) >400 6. 14 1, 5 9
>400 6.81 i 1-4, 7-10 o mo 1 5 o >400
Batracyline i.p. 1, 5 9 a pl e

Haemat opoi etic activity of glycocon] ugﬁh{ Nl-ﬂw oI o] CHNITpRr i son
‘W th the active conpound on which they are basedoMate angi S 5

in vitro: Bone marrow cells are flushedgdut of the fenur™~>of M ce.
cells are incubated in McCoy 5A nedium (0.3 % agar) together with
reconmbi nant nuri ne GMCSFMQGenzyma par e cell colony formation) and the
substances (10[err] wo 10Q [err]g NE@t [err]Cand 7 % CJerr]. 7 days
| ater, the col onies (<3 cePl s) cI u"ﬁers (17-50 cells) are 10.
counted. in vivo: g

[\

J on

NaOOC

Table 3

—

{ Evaluation of organ samples . “ '

Organ Substance Mean 1 hour Mean 4 hours
(ug/g of organ) (ug/g of organ)

Blood Conjugate 1 - 312 -

“ Batracyline | - -

Tumour Conjugate 1 56.6 244

n Batracyline - -

“ Liver Conjugate 1 770 126

|| Batracyline : 34.1 224

Kidney Conjugate 1 81 784

“ Batracyline 26.1 27.5

“ Brain Conjugate 1 - -

“ anquw - -




M ce are treated subcutaneously with 1, 3, 10 or 30 ng/kg of the conpounds.
At various times (3, 24, 48, 72 p. inj.) the_fenurs are renoved and the
bone marrow cells isolated. 2 x 10[err] cells are incubated with Gv CSF as
descri bed aboxiea!ileng, after 7 15 days, the colonies and clusters are

counted. Resu . shown in Table 7, the glycoconjugates investigated
show an inhibition of bone marrow parent cell proliferation which is
reduced by a fa : T =tom : =0
In vivo al so, ndlinhibition in parE¥fluain ¢f ofgan FapRigs,; ; o erved
by conpound 12. 3 gg,ah0 30 no/ k@uhstmear €d \|iMdan Qisihoari ong-Mean Ahomssi v
suppr essi on of rent cell prepliferation wdgu@gkofsgn) i NqUAgA ofbrighn) 3 / kg
of qui nol one-a ( e 1J. - —Japl e/ 'CSI—_-[@' uceq prolrfrerati of
bone marrow par : 'gggq Ls—of ¢ 190@&?&2 Exarg-es - i - | C50
[[err]g/mM] Quinplone-a Batracyline . 0002 5 11. 2-
22.5 11.7 Tumour ; 2.9 12.1
0.21 12.3 - o, ez 420 n
0.3 10 12.8 ' Batracyline 0.32%4.1 3.12
2.9 14.2 Liver ) Conjugate 2 3.6114. 4
3.6 Exanple A 7 - 20 02 1.2
Batracyline - -
II Kidney Conjugate 2 175 0.5
H Batracyline 10.7 0.8
Brain Conjugate 2 - . -
Batracyline . - _ -

Example A4

Determination of the acute toxicity of glyéoconjugates of batracyline (single

administration)
5 The acute toxicity of the batracyline derivatives was determined on nu/nu naked mice.

The substances administered i.v., as aqueous solutions, and the substances administered
i.p., as solutions in dimethyl sulphoxide, were injected once in concentrations of up to

400 mg of substance per kg of mouse.

The individual dose tolerated was calculated from the decrease in the weight of the

10 animals up to 21 days after administration and from the number of animals surviving.

The individual dose of the substances which can be tolerated can be seen from Table
5.

For substances 3.16; 3.33; 3.9; 6.12; 6.14; 6.2; 6.81; and 8.2 it was more than 200 mg
of substance per kg of mouse. For substances 3.33; 6.12; 6.14; 6.2; and 6.81, still no
15 acute toxicity was to be detected even with a dose of 400 mg/kg.

In contrast, sugar-free lysyl-D-alanyl-batracyline (2.13) was already significantly toxic
at individual doses of between 25 and 50 mg/kg of mouse.



15 Anti neopl astic activity of quinol one-a conjugates The in vitro
activity of glycoconjugates of quinol one-azgwas determ ned on human tunour
xenagrafts in a two-layer soft agar culture system accordi ng to Hanburger
and Sal non (Sqigpcs 197: 461-463). The solid tunmours were initially grown
in the athym ¢ naked nmouse (NVRI nu/nu), 20 obt ai ned by surgery and
commi nut ed mechani cal l'y. Individual cells were then obtained by incubation

in an enzyme xt.ure of .cpl I agenasg, 0. 05 % 0.07,% and hyal yr oni.dase
0 1% £ Fov Migtiggin Sniidtusl 9565 B maeracytict, ArivaTves aid aniitingda SRS

t hen passed t sl Ra beitgéepatel 200 [err]mand 20 [err] m mesh width. The
followi ng culture nmethod was used: 25 The base | ayer conprises 0.2 m of
| scoves's Modified Dul beccos Mediumwith 20 % - 32 - foetal calf serum
and 0.7 %agar. 40,000 to 200 000 cells in 0.2 rri of the sane msdl um and

0.4 % agar were ¢§ ' at
cytostatic subst{ nc%@"‘REre added i n"ﬁ""?“ﬁ'id°§ﬁt°'ﬁ‘éﬁf’ﬂ‘rﬂ'9/ "E’H?"t ures
rrlCin a s CJerr[ atnosphere tor 6 to Io days.

i ncubated at 37 !
col oni es which hgd grown wefe then ¥bunted under an invertihy nicrosdbp
the living col onillez's1 eing sfained gy th a tetrazo|ium chLoride dyestuf 24
hours before theleval uation}] The etffect of the a"tiye congpound i s _expfessed
in per cent of silry4Vving cojoniesyggonpared with fhe cghgny count of
untreated platesj(T/C = col Bny count treated x 1P Oollﬁ r}trol count
untreated). A sulistance is hctive if the T/C val Ld?PUMRRAES 30 oy Thi

val ue i s shown a e C/0 yal ue [err]g/m 1n] Tabl ‘Table 8 TC[jerr] /
value i B 36 ezo§
3.16 >200 nd.

3.33 nm. ' >400

6.2 >400 n.m.

“ 6.12 n.m. ' : >400

“ 6.14 >400 n.m.

“ 6.81 ' nm. >400

il 82 >200 nd.

“;uinolone-a nd. <25

123 nd. >200




Exampl e 11.7 12.1 12.3 12.5 Qui nol one-a CXF 280

>100 70 5 <0,3 -29.6 HT 29 56

6 - - 5 11 20 SW 480 18 8 11
10 3 LEE@%P&A,s 4 0.9 2 2 3
LXFS 538 0.4 0.5 . <0.3 <0. 3 MEXF 989

3 <0.3 <0.3 0.5 <0. 3 OVXF 899 234

45 162 . .55 2 23 6 . . 12 10
9 0. sPetermination g(%ﬂcéltw%mﬁné&ﬁ%wf@t‘é&mﬁﬁmﬂ“sM ce are

I noculated with 5 x 10[err] B16F10 tunour cells on day 0. The animals in
which 5 tunpur cells are transpl anted devel op solid peritoneal tunours

and are then Thegubstanges woregdnpinistesed partytiynend pavtlyviip.heithes dailyionldays 1 to

control. Int r 0 e.ani el s _usiia di et ween day
14 and 20. Thj{;g{“ggpg s@b%l?‘gn(rjlg%ss g%eﬁggéﬁﬁ?es ‘%P%ﬁ Vi fgb(ng& ERB&%@{H@
sol vent syst eThe evgluation) a8 Gnideacdoadias tontie 2dcheasé il twidibhtS up R Adyd1 iandO0. 7
% sodi um chl ori de_ sol ution. 10 The adm ni stration of the vehicle showed
no infl uence #§ording &, thy yumber; ofesusyivingcanimplsa Fer thenexperimentse §t animals suere
arises fromthe | r ¥ ' r, nimals. The
tol erance of %}%Bg%&ng%gér?ggtaﬁée %Jr%gﬁi&;sgé %/?iés‘ﬁgéa I%&né%%gﬁilﬁaagpe lich do not
carry tunours. A therapeutic index can be estimated fromthe tol erance and

prol ongi ng of thie6survi val tinme. 15 Table 9: % survivors Day 0O Day
20 Day 25Lableé pyy 30 Day 35 - -

Maximum tolerable dose with multiple administrations

|L Administration| Dosageonday | MTD mg/kg/day
3.9 iv. 1-4, 7-10 ~50
1-4 - | ~100
333 iv. 1,59 >400 “
6.2 i.p. 1-4, 7-10 ~400
1,5,9 >400
6.12 iv. | 1-4,7-10 >400
1,59 >400
6.14 i.p. 1,59 >400
6.81 iv. 1-4, 7-10 ~200
1,59 L >400
Batracyline | i.p. _ 59 ~100




Cont r ol 100 70 30 10 10 11.12 1ng/ kg

100 90 60 30 -30- 30 11.12 (100ny/ kg) 100
100 - 100 90 90 Qui nol one-a (0, 1ng/ kg 100

100 Bfhm leA6 40 Et oposi de 100 90 80

80 /70 34 - Table 9 shows the therapeutic activity of the

conpound from Exarrpl e 11.12 on mce in which a BL16F10 tunour was

transpl ant ed. le. A 9 i nhi.bi t.ion, of. t nour . rovvth usi n

naked mouse. AERAGpiets Hfivily St KfebeiHidkareC i hinotoRr i e St thee,
used for all dcfi9eicompoufid DaPwhickErhes afr@lbagmgest i gation of the inhibition of
tunour grow h. The large-cell lung carcinoma LXFL 529 sel ected was

devel oped by serial passage in naked mce. The human origin of the tumour
was denonstr oen tic and i munohi stochem cal nethods. 10

Experi nment al fe “H@ @eé%ggur was i npl anted subcut aneously in both flanks
of nu/nu naked mce 6 to 8 weeks ol d. Treatnent was started, regardl ess of
t he doubling tinme, as soon as the tunours had reached a dianeter of 5-7 mm
The mi ce wer éné’llmbcat ed to the treatnent group and the control group (5

m ce per group with 8-10 eval uabl e tunours) by 15 random zati on. The

I ndi vi dual tunmours of the control group all grew progressively. The size of
the tunours VBuohenmagoweaslls aré fuskbdnautsofothe fomurrefinsicf 104 cells dreihcgBate® in The

t unour vol um?vI whi ch correl at 83 well with the cell count, was then_ used for

all the cCoy 5A medium (0.3 % agar) together with recombinant murine GM-CSF
(Genzyme; parent cell colony formation) and the substances (10* to 100 pg/ml) at
37°C and 7 % CO,. 7 days later, the colonies (<50 cells) and clusters (17-50 cells) are

10 counted.
in vivo;

Mice are treated subcutaneously with 1, 3, 10 or 30 mg/kg of the compounds. At
various times (3, 24, 48, 72 p. inj.) the femurs are removed and the bone marrow cells
isolated. 2 x 10° cells are incubated with GM-CSF as described above and, after 7

15 days, the colonies and. clusters are counted.
Results:

As shown in Table 7, the glycoconjugates investigated show an inhibition of bone
marrow parent cell proliferation which is reduced by a factor of 10° to 10* compared

with quinolone-a.

© 20 Invivo also, no inhibition in parent cell proliferation was to be observed by compound
12.3 up to 30 mg/kg, compared with quinolone-a. A massive suppression of parent cell

proliferation was already induced with 3 mg/kg of quinolone-a (Figure 1).



eval uati ons.
breadth x breadth/2"
right_.angl es).
cal cul ated for each i ndividual
with the tunour size on day O (at the tine of
val ues were tHabledsed for the further
i ncrease in the tunour volunme (tunor volunme of the test 25

RIS

gr oup,
Al

T/ C,
the conp

The vol une was cal cul ated according to the equation "length x

20

([a x

b[err]]/2,

a and b represent two dianeters at

The val ues of the relative tumour volunme (RTV) were

i n_per_ cent) was .the_concludin
SoSrindnes praliieTation of BaRCEEEPH,

each case on day 1, 5 and 9. Furthernore, all

eval uati on.

random zati on).

val ue.

t unour by-@ilwvi ding the tunour size on day X

The nean RTV

The inhibition of the
group/ control

Treat ment :

P ent plan in

t he conpounds were

adm nistered intraperitoneal Ly (i o) using wator ag +hy asol v, ant 25
Table. 10 Tre les ‘DOSe [err] Surviyael time Nunb 1Rel ati ve
t unour vol unjrg%y??rerﬁm [ mo/ ka/ day (days]~ ° tunours r[lflg/:?ﬂo day
Qlerr] ry] 19 >21 Control | 0.0002 >21 >21 10
1552 Q-%gkg%%q% oup 14 23  >26 12:6 100 26 >26
8 19.4 % >26 >21 12.8 50 >2]
>21 5o T 502. 2 5.3 4225
11.7 29
12.1 0.21
12.3 0.27
12.6 0.3
10 12.8 0.3
i
14.1 29
14.2 3.6
14.4 3.6
Example A.7
15 Antineoplastic activity of quinolone-a conjugates
The in vitro activity of glycoconjugates of quinolone-a was determined on human
tumour xenografts in a two-layer soft agar culture system according to Hamburger and
Salmon (Science 197: 461-463).
The solid tumours were initially grown in the athymic naked mouse (NMRI nu/nu),
20 obtained by surgery and comminuted mechanically. Individual cells were then obtained
by incubation in an enzyme mixture of collagenase 0.05 %, DNAse 0.07 % and
hyaluronidase 0.1 % in RPMI at 37°C for 30 minutes. The cells were washed 2 x and
then passed through a sieve of 200 pm and 20 um mesh width.
The following culture method was used:
25 The base layer comprises 0.2 ml of Iscoves's Modified Dulbeccos Medium with 20 %



23 >26 12.14 25 19 26 8 519.5

33.5% >26 a) maxi mum t ol er at ed dose (MID) b) on day 19 In this
test,_the canptothecin conmpounds of Exanple series 18 as a rule showed a 5
conpar abl e or better action. - 36 - Exad8Mpie series B: Synt hesi s

exanpl es Exanple 1.1 p-Am nophenyl 2-0O nethyl - [er@&) L-fucoside [err] 1.1.a)
p- Ni t r opheny! fodtal-calfi smmnomd Ddee agan ¥D;000ft0c200,¢¥). cgls in69.2nml off the same -
p-toluenesul phapj 6, A% @ éa}‘q ar%rég %ﬁéabt ?'iﬁ fﬁﬁiﬁmuﬁiwel ale€I'THel cydstatic
2- met hoxypr opene are ad & i ni trophenyl Terr]-L-fucoside
(750 mg, 2. 63syhsisnyes wergrdged éﬂ @l 12 Weﬂ!ﬂmmm de/ di oxane 1: 2 at O[err]C
After the m xture has been stirred at 20[err]Cfor 16 hours,

concentrated agpd the residue d h chro t QQr ene
chl ori de/ met haRocudges erency atﬁcgﬁééi(f % THpsp %gr é‘?&%s%& hl\&/\iin te
sol i d are5obt aslos@s which lad greNnIWewthen)cbunted under an inverting microscope, the living

2-O-nethyl -3,4-0O.15 OpY, err S ( ”i??ﬁ

t he conpound ??l8meﬁx enrﬁo uﬂ??@re %e#a% yé}ﬁn dretl)gg g‘gfu%%g‘g% I)gf e

t et rahydr of ur avaleasipat her with 96 [err]| of met hyl iodide, and 11 ng of

sodi um hydride (80 % strength) are then added in portions After the

m xture has been 15 stirred at 20[ery]C for hour s, S to d vmth
a further 96 fee retfechof the @glive 69?“8%“"!%& i@rﬁﬁe‘é)fm SQ?chGm H%/(?PTVJ N"r

further stirrcogpaed 26ikiethd EolbRy cdfintheflintreated plates (TV@t-etolangl chift treated

met hyl en%chl ?Bbldgnt?gl%oﬁrqtdeqreateg? batch is extracted by shaking twice with

A substance is active if the T/C value is < 30 %.

This value is shown as the IC,, value in pg/ml in Table 8.

Table 8

"—» IC;g / pg/ml

|L Example 1.7 12.1 12.3 : 12.5 Quinolone-a
CXF 280 >100 70 5 <0,3 6
HT 29 56 6 5 - 20

| SW 480 18 8 11 10 3
LXFL 529 4 09 ) 2 2 3
LXFS 538 18 0.4 0.5 <03 <0.3
MEXF 989 3 | <0.3 <03 | 0.5 <03
OVXF 899 234 45 162 55 2 ii
OVXF 1023 136 12 10 9 0.5 ||




water, the organic phase is concentrated and the product is then purified
by columm chromat ography (petrol eum ether/ethyl acetate 8:1). 20 Yi el d:
78 mg (75 %9 . 1.1) p-Amnophenyl 2-O-nethyl-[err]-L-fucoside: 78 ng (0.23
mol ) of p-nitrophenyl 2-Onethyl-3,4-0isypropylidene-[err]-L-fucoside are
stirred in 3 m of 80 %strength acetic acid at 20C for 16 hours. The

. acetic acid i Exhhple Ac8roved i n vacuo, 10 ml of nethanol are added to the

- batch and, after addition 25 of platinum di-oxi de, hydrogenation is
‘carried out in a hydrogen atnosphere under a slightly increased pressure.

" The suspensi olmivivd testser ed over Celite and the material on - 37 - the
filter is washed with nethanol. After purification by chromatography

~ (et hyl ene chloride/ methanol 97.5:2.5), 77 ng (80 % of the target product
~are obt ai ned. Methed: et hyl ene chloride/ nethanol 9:1 Rf = 0.42] Exanple 1.2
-5 p- Ami nophenyl 3-O-nethyl-[err]-L-fucoside [err] 1.2.a) p-N trophenyl

3- O Met hyl L-f. . .
Saded 1 o)6 o Mite arinsalseT wilts s ot Blsr o BpChP U0 TR AR if bhich
absol ut e Set hammburacedistdre transplamted |dsve=leatselid mdmnealemurs end arehthenstreated j s

h G
then gloggtegty lr ?&?ﬁgﬁﬂﬁe&@ﬁ?&ﬁﬁkﬂiﬁwﬁtﬁ tﬁier{'?ﬂlcléegnﬁcﬁeﬂlﬂl 'ésﬁhéll%rbxg: 30 A:'Hfﬂikf

batch is stir eaimas usumllyrdip betwrensdaynkst and 2¢Ehe Eﬂsvélﬂhstqngesr %"ﬁlﬂp‘&‘)‘nﬁsm

and the resi dygfiesof 8k Vigdtic lsélv&QOsyaieanoxﬁﬁﬁhng Qn@/ocmbmn@leandrn@%u&mhyi on
Is filtered, the saluti 80, %2??% concent rated again and the

residue i s supebexde in s §r53 D et hyl ene chl ori de/ met hanol
99:1). After concentration, 381.5 ng (619 of the target product are 15

obt ai ned'10 The administration of the vehicle showed no influence on the survival time of the
animals. The therapeutic result arises from the prolonging of the survival time of the

treated animals. The tolerance of the compounds is analysed in parallel on animals
which do not carry tumours. A therapeutic index can be estimated from the tolerance
and prolonging of the survival time. '

15 Table 9: % survivors

Day 0 Day 20 Day 25 Day30 | 'Day35
Control 100 70 30 10 10
11.12 10
Img/kg 0 90 60 30 30
11.12 100 |
(100mg/kg) 100 100 90 | 90
Quinolone-a
100 100
(0,1 mg/kg) 100 60 40 “
Etoposide
100 - 0
' (Smg/kg) | | 9 80 80 70 “




1.2) p-Am nophenyl 3-Onethyl-[err]-L-fucoside 3.81 g (12.73 nol) of

p-ni trophenyl 3-O-nethyl-[err]-L-fucoside are hydrogenated anal ogously to
exanplLe 1.1. Yield: 3 g (88%. [TLC. nethylene chloride/nethanol 9:1

Rf =0. 53] . 20 Exanpl e 1.3 p- Am nophenyl 3340-net hyl -a-L-fucoside [err] -
38 - Preparation anal ogous to Exanple 1.2 starting from p-nitrophenyl

a- L- f ucosi de. Tble|%sho&8 the therapedtis netipdty. of the Compohnyd &om Bxdnaple dé/12earhmuicsi

9:1 Rerr] = S \pa s ] 4- O et hyl - -L-f i-d
Cerryis ) 3 S o BTBE L oo S PARDEREY. T Lot ]~ Lo fucos: de: 31

nmg of p-toluenesul phonic acid and 1134 ng (7 mmol) of triethyl orthoacetate

are added to txg,a,@'{g_qpml) of p-nitrophenyl [err]-L-fucoside in 100 m of
absol ute tetrahydrofuran. After the m xture has been stirred at 20[err]C

for 15 mnutes, the solvent is distilled off in vacuo. The residue is taken
up in 50 nl ofntvixo inhbitiohwfaanmod ghowth Li€ing aohakiédeoyé mmdehni de, and 4165
[err]] of benzyl brom de and 210 ng of sodium hydride (60 % strength) are

added. After the m xture has been stirred at 20C for 1 hour, 10 ml of 80 %
strength &cet Materdgdld are added, the mixture is concentrated and the residue

Is purified b rgﬁl‘aﬁ% IfBF & R Kpedfents-
After concent %&é{x;?r@%%g%ﬁ&%ﬁ%@%?ﬁm ( ?%v%lu%ﬁ f?{]%mtﬁ{%?ﬁﬂ;% éor Ogﬁ%fﬁt%’;%
obt ai ned. 15 1nv_§_st4gq§1)3nrpf rqlq ¥ ggg,p tumour gro . The large-ce g carcinoma L
2-O ?enz%l - 3|— @g@gﬁ%&bd ﬁa@f&ﬁélbiféc{ 5)|e§érlai paésEgef)ﬁi ﬁhk_‘eg 1iee Thd]:_ mﬁnalaﬂomgm lof gga‘ .
p- ni trophenyl  2- enzyl - 4- l-lerr]-L-fucosi ar | n
of benzene. AfYBPUHRA Q%ng?t%éggéS?%Fyﬁtlgﬁntﬁugtg %@%ﬁlo@%@ggém
10 Experimental set-up:
The tumour was implanted subcutaneously in both flanks of nu/nu naked mice 6 to 8

weeks old. Treatment was started, regardless of the doubling time, as soon as the
tumours had reached a diameter of 5-7 mm. The mice were allocated to the treatment

group and the control group (5 mice per group ‘with 8-10 evaluable tumours) by

15 randomization. The individual tumours of the control group all grew progressively.
The size of the tumours was measured in two dimensions by means of a sliding gauge.
The tumour volume, which correlates well with the cell count, was then used for all the
evaluations. The volume was calculated according to the equation "length x breadth x
breadth/2" ([a x b?}/2, a and b represent two diameters at right angles).

20 The values of the relative tumour volume (RTV) were calculated for each individual
tumour by dividing the tumour size on day X with the tumour size on day 0 (at the
time of randomization). The mean RTV values were then used for the further
evaluation. '

The inhibition of the increase in the tumour volume (tumor volume of the test

25 group/control group, T/C, in per cent) was the concluding measurement value.

Treatment:

All the compounds were administered according to an intermittent plan in each case on
" day 1, 5 and 9. Furthermore, all the compounds were administered intraperitoneally

(i.p.) using water as the solvent.
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comparable or better action.



20 Synthesis from Exanple 1.5.a) fraction 1 anal ogously to Exanple 1.4.
Yield: 78 %[ TLC nethyl ene chloride/ nmethanol 9:1 R err] = 0.42] - 40 -
Exanpl.e 1.6 p-Am nophenyl 3-deoxy-[err]-L-fucoside: [err] 1.6.a)

p-Ni trophenyl 3, 6-di deoxy-3-chl oro-4-0 aeébyl -[err]-L-gul oside: 31 ng of

p-t ol uenesul phonic acid and 1134 ng (7 mmol ) of triethyl orthoacetate are 5
added to 1 g Exmmpleiserips B2 p- nlter fucoside in 100 m of
tetrahydrofuran. After the m xture has been stirred at 20[err]C for 15

m nutes, the solvent is distilled off in vacuo. 100 ml of a saturated

‘solution of HEXAmBEd.Lhioride in nethylene chloride are added. After a
reaction tine of 10 m nutes, the mxture is concentrated and the product is

fied b fI hi ori de/ met hanol 99:1). 793
(55 10" o ot AemeophoR AR Co °T LG Tethyiene

chl ori de/ met hanol 97 5:2.5 Rf e, 36jp 1. Gd)) p-Ni t rophenyl .

3, 6-di deoxy-3-chloro-[err]-L-qul o%irde: P8 mmol ) of p-nitrophenyl
3, 6-di deoxy-3-chloro-4-0O acetyl -[efr]-L gul,o hre di ssolved in 25 m of
net hanol , and 10 drops of 1N segj¢i N are 15 added.
After 20 nminutes, the mixture is acidified with ace acid and
concentrated and the residue is partiaH oneté between 400 ml of nethyl ene
chloride and 60 ml of water. The organic phase is dried and concentrated
and t he resi duka) p-Nitephenyb3,d<«D-isopropylidepe B-fabéside:de/ et her. 315 ng (96.
% of the target product are obtai ned. 1.6) p-Am nophenyl '
3-deoxy-[err]-L-fucoside: 315 ng(él 04 mmol ) of p-nitrophen

3, 6- di dedxy- F5cmeraf- petp}qentwgmhqm dwsidhranddat s \minute mtsarvﬁls,oﬁxx%(i hednef

200 mg of paldg, ﬁl{ét}i&? @rfet hféea&déﬁrt%()@'soﬁﬂi@n?&O Laﬁwdhtenﬂf BIU-f&bélblé IBOMZT €
added and hydr&q mrllr?ol ?nn4 l%?r Erlneetﬂyl onna!n?ldg/dlox 4 093 abt"(rgo Z%er the mixture has
been stirred at 20°C for 16 hours, it is concentrated and the residue is purified by flash
chromatography (methylene chloride/methanol 99: l) After concentration, 710 mg (83
10 %) of a white solid are obtained.

1.1.b) p-Nitrophenyl 2-O-methyl-3,4-0-isopropylidene-B-L-fucoside:

100 mg (0.307 mmol) of the compound from Example 1.1.a are initially introduced
into 10 ml of tetrahydrofuran together with 96 pl of methyl iodide, and 11 mg of
sodium hydride (80 % strength) are then added in portions. After the mixture has been

15 stirred at 20°C for 3 hours, it is topped up with a further 96 pl of methyl iodide and 11
mg of sodium hydride. After further stirring at 20°C for 16 hours, a little water and
100 m! of methylene chloride are added. The batch is extracted by shaking twice with
water, the organic phase is concentrated and the product is then purified by column
chromatography (petroleum ether/ethyl acetate 8:1).

20 Yield: 78 mg (75 %).

1.1) p-Aminophenyl 2-O-methyl-p-L-fucoside:

78 mg (0.23 mmol) of p-nitrophenyl 2-O-methyl-3,4-O-isopropylidene-f-L-fucoside are
stirred in 3 ml of 80 % strength acetic acid at 20°C for 16 hours. The acetic acid is
then removed in vacuo, 10 ml of methanol are added to the batch and, after addition
25 of platinum dioxide, hydrogenation is carried out in a hydrogen atmosphere under a
‘slightly increased pressure. The suspension is filtered over Celite and the material on



under a slightly increased pressure for 4 days. The suspension is filtered,
washed and concentrated and the product is purified by flash chromatography.
(et hy) ene 25 chl oride/ met hanol 97.5:2.5). 160 nmg (65 % of the deoxy
conpound are obtained. [TLC. nethyl ene chl3%ide/ nethanol 95:5 Rerr] =

0. 18] - 41 - Exanple 1.7 p-Am nophenyl 3, 4-dideoxy-[err]-L-fucoside

[err] 400 ng the.fllériswtaphef wﬁthnhtthmdi.eAﬁbr purification by chromatography (methylene

3, 6- di deoxy- 3: i

G ssol ved | n RO BpbaRbEgrsY ”3231@9?‘5%? e o g o e LC
‘and hydr ogenatnieﬁw qng C@énrmeéaetb%no il Hgen at nosphere under a slightly
i ncreased pressure over palladiumactive charcoal (10 %9. After the m xture
has been stirgped a [err]C for 16 hours, it is filtered over Celite, the

mat eri al on t+#32 is rinsed, the filtrate is concentrated and the
residue is taken again in 100 m of nethanol. 1.5 m of a 1N sodium

met hyl at eg sol yt 1 e e is stirred at room 10
terrperature fﬁA@@@our@dﬂﬁjnﬁ%lg]grﬂ?z%g% with acetic acid and
concentrated, and the products fer msdoare geparated by flash chromatography
(et hyl ene chI ori de/ net hanol 97. 5 ) . te sentration of the
correspondi ng fractions and repreci p| tatj on f et hanol / et her, 120 ngy (46
% of the target conpound [TLC jggth ggo et hanol 95:5 Rerr] =
0.31] are obtained, in addition fo 77:ng ( % of NHis  ami nophenyl
3-deoxy-[err]-L- fu005| de [TLC: nethyl©me chl oride/ met hanol 95:5 Rerr] =
0.18]. Exanple 1.8 p-Am nophenyl 3, 4-epoxy-[err]-L-fucoside [err] 80 ny
(0.23 nmol ) ol.2m) p-Nitvppleenyl 3 O-Methyl-ﬁ-L-fucoslde -

3, 6-di deoxy-3-chl oro-4-0Oacetyl -[err]-L-gul osi de

784 g (31.5 mmol) of dibutyltin oxide are added to 6 g (21 mmol) of p-nitrophenyl f-
L-fucoside in 300 ml of absolute methanol and the mixture is heated under reflux for
2 hours. It is then concentrated and the residue is dried and then taken up in 300 ml of
10 dimethylformamide. After addition of 15.7 ml of niethyl iodide, the batch is stirred at
70°C for 40 hours. The solvent is removed in vacuo and the residue is taken up in 300
ml of methylene chloride. The suspension is filtered, the solution which remains is
concentrated again and the residue is subjected to flash chromatography (methylene
chloride/methanol 99:1). After concentration, 381.5 mg (61%) of the target product are
15 obtained.

1.2) p-Aminophenyl 3-O-methyl-B-L-fucoside
3.81 g (12.73 mol) of p-nitrophenyl 3-O-methyl-B-L-fucoside are hydrogenated

analogously to example 1.1. Yield: 3 g (88%). [TLC: methylene chloride/methanol 9:1
Rf=0.53].

20 Example 1.3

p-Aminophenyl 3-O-methyl-a-L-fucoside

) ll'(oIO : : N
HO v v OH NHz

Me

o"|l



20 (Exanple 1.6.a) are taken up in 10 ml of methanol, and 345 [err]| of
1IN sodi um net hyl ate solution are added. After ultrasonic treatnent for 1
hour, the mxture is acidified with 80 % strength acetic acid and
concentrated and the residue is chromatogr¥phed w th nethyl ene

chl oride/ met hanol 99:1. After concentration of the rel evant fractlons t he
rels: d ge |ms t aRrepatafion anategduario Examglenl2 staging:from p-nitrophanyl ed -Sigosigs. Y leddier
pal | adi um act iveg é{m,}g 5 9% of the
t ar get corrpoulr% /aﬁég&[) ?%Fnemﬁ‘g%@ :n%?%lgﬁag@{g%—akﬁ/%g 141@%.'(491 /()Exarrple
1.9 p- Ami nophenyl 4-deoxy-[err]-L-fucoside [err] This conpound was prepared
anal ogously taxhield fgtructions of T. Lindhorst and J. Thiemin Carbohydr.
Res. 209 (199HT9_st arting from p-nitrophenyl-[err]-L-fucoside via 5

p- ni trophenyl 2, 3-di - O benzoyl -4, 6-di deoxy-4-iodo-[err]-L-fucoside. [TLC
met hyl ene chl pIAﬂﬁidWehﬁhﬂO-ﬁfétﬁﬂ-ﬂ?Ldutbsﬂeo 3] Exanple 1.10 p-Anm nophenyl
3- O carboxynethyl -[err]-L- fuc05|de [err] NH2 1.10.a) p-Ntrophenyl

3- O et hoxycar bonyl met hyl -[err]- 5
p-ni trophenyl [err]-L-fucoside and
heated under reflux in 50 m of nelke A . The solution is
concentrated, the residue is t Megh up ¥ ©HM iodgne, 2 m of nethyl
bronpacetate and 100 ng of tetrabutyl &poniumiodide are added and the

m xture is heated under reflux for 16 urs. The solvent is evaporated off.

o or el ot i BtiEpbhé oM 5%:?%‘?’?*!%?%???%2“ iene

31 mg of p-toluenesulphonic acid and 1134 mg (7 mmol) of triethyl orthoacetate are
added to 1 g (3.5 mmol) of p-nitrophenyl B-L-fucoside in 100 ml of absolute
tetrahydrofuran. After the mixture has been stirred at 20°C for 15 minutes, the solvent
is distilled off in vacuo. The residue is taken up in 50 ml of tetrahydrofuran and 3 ml
10 of dimethylformamide, and 4165 pl of benzyl bromide and 210 mg of sodium hydride
(60 % strength) are added. After the mixture has been stirred at 20°C for 1 hour, 10 ml
of 80 % strength acetic acid are added, the mixture is concentrated and the residue is
purified by flash chromatography (methylene chloride/methanol 99:1). After
concentration and drying, 1236 mg (85 %) of the target product are obtained.

of dibutyltin oxide are

15 1.4.b) p-Nitrophenyl 2-O-benzyl-3-O-acetyl-4-O-methyl-B-L-fucoside:

1000 mg (2.39 mmol) of p-nitrophenyl 2-O-benzyl-4-O-acetyl-B-L-fucoside are
dissolved in 60 ml of benzene. After addition of 2988 ul of methyl iodide and 1109 mg
of silver oxide, the batch is heated under reflux for 8 hours. The product mixture
formed is separated into the components by flash chromatography (methylene
20 chloride/methanol 99:1). 239 mg (23 %) of p-nitrophenyl 2-O-benzyl-3-O-acetyl-4-O-
methyl-B-L-fucoside are isolated, in addition to 653 mg (63 %) of the isomeric p-
nitrophenyl 2-O-benzyl-3-O-methyl-4-O-acetyl-B-L-fucoside, as a white solid.



have been concentrated and the residue has been reprecipitated from

nmet hanol /ether, 455 ng (37 % of the target conpound are obtained. 1.10)

p- Ami_nophenyl 3- O carboxynethyl -[err]-L-fucoside: 282 ng (0.79 nmol) of

~ p-nitrophenyl 3-nethoxycarbonyl nethyl-[er+}9L-fucoside are 20 di ssol ved

- in 20 m of nethanol, and 440 [err]l of a 2N |ithium hydroxide solution are
. - 43 - added. 14f)tpeAntinephényl 4-@-thethybfdafetosideed at 20[err] C for 2 hours,
it is brought to pH 3 with acid ion exchanger SC108 and filtered 250 rrg of
- pal I adi um on-active charcoal are added to the filtrate. I[;g Elftﬁl

“then carried 33¢ mg (GShypmadyelp-ittophenyl SrOenryl-3- Qeacelysé 'y 6?51

- hours and t he seadigdalvdd In20 ANBF fRtIAREI, WHS BO! uWof m 1N soditeh hﬁﬁh}ﬂate solutlon are

T ot e, A b e 25 e e S

- acet oni t risl e/ Watstrehgtheddetic acidland toficedtrRiedr and &1e0:e2141]1e B aaigneur in Tethylene

Pl nopheny! Ao he e ;ge&vgmea 55 1 oGP ?% 'hlutdn 3:18%{@
8

(0.7 nmol ) of oxycar bony rret fu005|
(Exanpl e 1. 1ovea)terardexed|@do¢mw@qntra$edzo bl res uﬁ'elﬁﬁakﬁﬂ uB Rfemsthappl aad

carried out W'hg rdgxﬁéte&%epvma@ﬁhi/@&m %ﬁHﬂc&&tdrMR)%GﬁﬁiCME xeMpRs 1a. After

ashad vt mEORERURIoRHE SFAvst Fken 4R gk 4 adalized 1 e 788 \atie

|l ead to 195 rrgwl-ﬁ&fim%rpﬁcSustd@ﬁdfaw Bolatgdr PriLC:t meth$lene chlofidefaiethdneh®:1 R, = 0.38]
chl oride/ methanol 9:1 Rf 0.43; FAB-MS: me = 328 = Mrl.] Exanple 1.12

p- Am nophenyl 3-O hydroxyet hyI [err]-L-fucoside [err]
Example 1.5 '

p-Aminophenyl 3-O-n-propyl-f-L-fucoside
Me

I"KOJ:O\O\
w
HO Y OH N_HZ

1.5.a) p-Nitrophenyl 2-O-benzyl-3-O-n-propyl-4-O-acetyl-pB-L-fucoside:

Onn

Analogously to Example 1.4.b, the isomeric 3- and 4-propylation products are prepared

15 from compound 1.4.a with propyl iodide and separated by chromatography. p-
Nitrophenyl 2-O-benzyl-3-O-n-propyl-4-O-acetyl-B-L-fucoside is obtained in a 49 %
yield, in addition to p-nitrophenyl 2-O-benzyl-3-O-acetyl-4-O-n-propyl-B-L-fucoside in
a 29 % yield.

1.5.b) p-Aminophenyl 3-O-n-propyl-B-L-fucoside:

20 Synthesis from Example 1.5.a) fraction 1 analogously to Example 1.4. Yield: 78 %
[TLC methylene chloride/methanol 9:1 R, = 0.42]



-44 - 1.12.a) p-Ntrophenyl 3-0O hydroxyethyl-[err]-L-fucoside: 1000 ng (2.8
nmmol ) of p-nitrophenyl 3-nmethoxycarbonyl methyl-[err]-L-fucoside are

di ssolved in a mxture of 160 m of tetrahydrofuran and 40 ml of water, and
53 ng of sodi um borohydride are added. AF#4@r- 10 m nutes, the solvent is
evaporated off and the 5 residue is purified by flash chromatography
(et hyl ene chExample/ hét hanol 95:5). After the corresponding fracti ons have
been concentrated, the residue has been taken up in water and the m xture
has been freeze drled 362 (40 99 of the target product are obtai ned.
1.12) p- Ani nobanipophe rﬁé?(ﬁ&yy&-!hmcofléﬁ'r] L-fucoside: 10 After

hydr ogenati on of 362 ny of_thelﬁgnpo d fr$n1Exaane 1.12.a) anal ogously to
Exanple 1.1, 270 ng (82 % of the~” qg oduet™Nare obtained. [TLC
acetonitrile/water 10:1 Rerr] = 0. 43] np 13 p- Am nophenyl

2- O-carboxynmethyl -[err]-L- fuco (ge &3a) p-N trophenyl

2- O net hoxycar bonyl net hyl - [ err] fuc03|dé°H250 (NH£8 nmol ) of

p- ni trophenyl %err] L-fucosi de are di ssolved in 25 of _absol ute

t et r ahydr of ur hf.ad pcN#rophenyl 3:6rdidpexyr3nchorpe -%tyr'r@ -Lgudosidginl ) of 80 %

strength sodi um hydri de are added and, after the m xture has been stirred

t 20C f 100 m f.b b t

AL LY N AN R T et o Rt
i nterval s5 of dddeditaut £%3. S'Ehﬁaom oﬂpinmophelﬁﬂblﬁsbmmsidemnsmmmbdf fetrah@drofiiranit es
and agenched Mt nIEhidRiOhas blehYindd k564 CFor 13 Minltl e sbivehts Milled bfdn

with 5 m of EONEent Fate
residue is smqula(m m} Oﬂ |a§at11ratedl solutipn 10é higtogere Chlmld¢ iinj metiplener ¢hdenideotrehy

nmeans of flasky E{gff?}d&gm tlfné o?tlgrrﬁlﬁﬁitewthé‘nﬁﬂﬁré‘i@lébh&n&gﬁa%.n&f&tﬁiBHuct

met hyl ene 25 anol /gl aci a cjd 9010 h t
t he gamg Systlémqnéi oflash chromatography (me%yﬁ:ne Chloride/methanol J99 1; o rrarllgI (%5
10 %) of the target product are obtained. [TLC: methylene chloride/methanol 97.5:2.5 R,
= 0.36]

1.6.b) p-Nitrophenyl 3,6-dideoxy-3-chloro-f-L-guloside:

375 mg (1.08 mmol) of p-nitrophenyl 3,6-dideoxy-3-chloro-4-O-acetyl-B-L-guloside are
dissolved in 25 ml of methanol, and 10 drops of 1N sodium methylate solution are
15 added. After 20 minutes, the mixture is acidified with acetic acid and concentrated and
the residue is partitioned between 400 ml of methylene chloride and 60 ml of water.
The organic phase is dried and concentrated and the residue is precipitated from
methylene chloride/ether. 315 mg (96 %) of the target product are obtained.

1.6) p-Aminophenyl 3-deoxy-p-L-fucoside:

20 315 mg (1.04 mmol) of p-nitrophenyl 3,6-dideoxy-3-chloro-B-L-guloside are dissolved
in 40 ml of methanol, 200 mg of palladium-on-active charcoal and 290 pl of
triethylamine are added and hydrogenation is carried out in a hydrogen atmosphere
under a slightly increased pressure for 4 days. The suspension is filtered, washed and
concentrated and the product is purified by flash chromatography (methylene

25 chloride/methanol 97.5:2.5). 160 mg (65 %) of the deoxy compound are obtained.
[TLC: methylene chloride/methanol 95:5 R, = 0.18]



changed to 80:20:2. After the corresponding fractions have been
concentrated, the - 45 - residues are digested with ether and 157 ng (42
% of__the target conpound are obtained fromthe early eluate. [TLC
~acetonitrile/water/glacial acetic acid 5:44D-2 Rerr]= 0.65]. The isoneric
3-0O al kyl ated conmpound is obtained fromthe late eluates (33 %9. [TLC
acetonitril e/ Examplglldti al acetic acid 5:1:0.2 Rf = 0.54] 5 1.13)

p- Am nophenyl 2-0O- car boxynet hyl -[err]-L-fucoside: Hydrolysis and

. hydrogenation of 150 ni t rophenyl 2- O nmet hoxycar bonyl net hyl -

[err]-L- fucosﬁbé“ﬁ?@hﬂé‘%?é@@d&?@" dficoside | , Exanple 1.10 | eads to 109 ny
- of the target product in an 83 Kreyi €l & [TLS acetonltrl | e/ wat er/ gl aci al
acetic acid 5:1:0.2 R err] = 0.35] a A4 e, 10 Synt hesi s of the

" regioisoneric nDnOSUCC|nyIat|on profuct s of p pphenyl [err]-L-

. fucoside: 1100 ng (3.86 mMmol) of p- -L-fucoside are

- dissolved in 50 mM of pyridine, and 580 ng . 20f succinic
anhydride are added. After the mxture has been stirred at 20[err]C for

. 16
hours, it is d8Rcmat(dbemmalyof penitrephenyk 3i6sdidemryedrghlere-§-Qracstyk-Bdqeulgside

S twice with rfet(iaxélﬁpﬁ 1061hp£rb<a@ssowe& nPSS’QlHCdfméthiH&CSZQI flasfedethyRiind Richiddede
chl ori de/ et her a_ substance m xture whi ‘ch.cannoj be,separated is
33%%%3% d

* obt ai ned. Thi &0 109 i carred o dp AddEeen Aosphst b ali yncgase
caesi um car borpaéssmr@eaqbdhaﬂmﬁheue@bhmwal i($0 %)aﬂcftenlﬂmjnmiﬁnwhat liden stiered dtie

b tl |
5 oot o £ oret b 16 el k1 lsen et SR mafehan o e G5 LAKED 0
After ultrasorfiltaterieaenentrated land,thmmdutt iSeta’s%IEQamﬂlleQMQf methanpl. dreml of
~and the filtrafgN %a&m%&m&&dmﬂﬁ& ra?é'a‘éklé‘d ahdPitet hiikaReds Ratragen RiYhn M

Concent r ald. WEEBRRRRES 4 i hews & SHrBHENES! B9 f050h Sk SRS VSFEHGE eud the
achieved in tRgodik foﬁn@@a&eseﬁxﬁteﬂfbyﬁﬂidhydlﬁQﬁat@Bn‘aphy daéiplehahloridd/nethatiol S
gi ves: 97.5:2.5). After concentration of the corresponding fractions and reprecipitation from
methanol/ether, 120 mg (46 %) of the target compound [TLC methylene
chloride/methanol 95:5 R; = 0.31] are obtained, in addition to 77 mg (28 %) of p-
15 aminophenyl 3-deoxy-B-L-fucoside [TLC: methylene chloride/methanol 95:5 Rf =

0.18].

Example 1.8

p-Aminophenyl 3,4-epoxy-p-L-fucoside

O 2

80 mg (0.23 mmol) of p-nitrophenyl 3,6-dideoxy-3-chloro-4-O-acetyl-B-L-guloside
20 (Example 1.6.a) are taken up in 10 ml of methanol, and 345 ul of IN sodium

methylate solution are added. After ultrasonic treatment for 1 hour, the mixture is

acidified with 80 % strength acetic acid and concentrated and the residue is

chromatographed with methylene chloride/methanol 99:1. After concentration of the

relevant fractions, the residue is taken up in methanol and hydrogenation is carried out
25 over palladium/active charcoal analogously to Example 1.1. 46 mg (75 %) of the target

compound are obtained. FAB-MS: m/e = 238 = M+1.



25 Fraction 1: 87 ng (4.8 % of p-nitrophenyl

3- O (3-benzyl oxycar bonyl -propionyl)-[err]- L-fucoside [TLC: nethyl ene
chloride/ met hanol 95:5 Rf = 0.45]. Fraction 2: 27 ng (1.5 % of.

p- ni trophenyl 2-0 (3-benzyl oxycar bonyl -pr-cf@ onyl)-[err]- L-fucoside [TLC
met hyl ene chl ori de/ met hanol 95:5 Rf 0.34]. Fraction 3: 190 ng (10.3 %
of p-nitrophebyample?.93- benzyl oxycar bonyl propi onyl)- 30

[err]-L-fucoside [TLC. net hyI ene chloride/ nmethanol 95:5 R err] = 0.28].
Exanpl e 1. 14 p-Am nophenyl Osucm nyI [err]-L-fucoside -46 - Me 0
0 [err] COOH B# 'HBIOPB MB?’W' -fucgdideon 1 from Exanple 1.14.a are
dissolved in 5 m of tetrahydrofuran 6nd 1 m of water. 20 ng of platinum

di oxi de are added and hydrogenatl Qd for 8 hours. The
catalyst is filtered off and washe Wlt tetr ofuran/vvater and the
filtrate is concentrated. The resi ak n water 5 and

| yophi lized. 57 ng (94 % of the target prQHuct ar e Mt ai ned. [TLC
acetonitrile/water/glacial acetic acigq5:1:0.2 Rlerr] =0.65] Exanple 1.15
p- Am nophenyl 2-0O succi nyI [err]-L- fuc03| de [err] NH2 Fraction 2 from

Exanple 1.1 1 r?ﬁ’ar@d'%ﬂg iy td tﬂ@tnhdiﬁwfné %?t'lf q,rlﬁd}'ad} t1dhd J.
Exanpl e 1. 144Tl$/1lsecl%g{&16 (R @ ([l;'b_cg&%cet onlet rilelwater/ gl Sacet lc
acid 5:1: 0.2 RigpyipCa }rwgg[ es. 209 1),1 9 starting from p-mtrop enyl- T comde via
5 p-nitrophenyl 2,3-di-O-benzoyl-4,6-dideoxy-4-iodo-p-L-fucoside.
[TLC: methylene chloride/methanol 90:10 R, = 0.3]

Example 1.10

.p-Aminophenyl 3-O-carboxymethyl-B—L-fucoside

BOGSH

b

COOH

Ot

1.10.a) p-Nitrophenyl 3-O-methoxycarbonylmethyl-f-L-fucoside:

10 1 g (3.5 mmol) of p-nitrophenyl p-L-fucoside and 1.3 g (5.2 mmol) of dibutyltin oxide
are heated under reflux in 50 ml of methanol for 2 hours. The solution is concentrated,
the residue is taken up in 50 ml of dioxane, 2 ml of methyl bromoacetate and 100 mg
of tetrabutylammonium iodide are added and the mixture is heated under reflux for 16
hours. The solvent is evaporated off and the product is purified by flash

15 chromatography (methylene chloride/methanol 99:1). After the corresponding fractions
have been concentrated and the residue has been reprecipitated from methanol/ether,
455 mg (37 %) of the target compound are obtained.

'1.10) p-Aminophenyl 3-O-carboxymethyl-p-L-fucoside:

282 mg (0.79 mmol) of p-nitrophenyl 3-methoxycarbonylmethyl-B-L-fucoside are
20 dissolved in 20 ml of methanol, and 440 ul of a 2N lithium hydroxide solution are



- 47 - Exanple 1.16 p- Am nophenyl 4-O-succinyl-[err]-L-fucoside [err]
Fraction 3 from Exanple 1.14.a is hydrogenated anal ogously to the
instructions in Exanple 1.14. Yield: 125 ng (88 % [TLC
acetonitrile/water/glacial acetic acid 5-435:1:0.2 Rfi= 0.63] Exanple 1.17
p- Ami nophenyl 3, 4-di-O nethyl-[err]-L-fucoside [err] 1.17.a) p-Ni trophenyl
2- O benzyl - 3, dddadl Adter alpy hixkarechdsebeeh- stirfed cat SA0GE: foB 2 Thomgs, (ifl islBroopint o pH 3t he

df
et Fahydr of ur 21t 45 Trtestpfingl $CH08 Spla Aibrdd, 238 dif of palliipmBIERNE Shapeon
are added in Qlt@c%@bdltériharﬁltrﬂﬁeHﬁdmgfn@thltlssthenr@m%d OQ'OYVéthr @Ogﬁﬂeunﬂektaure
s tOpped up mgﬂmyain&éaéehqsreéa& fogn s 11019§ aR@ teY ¢atdly QTS dmaved aslad»agﬁwm' de
after a d 6 urs atch wor ke analo usly .to.Exa
s T (oh oy msthianal QoeguraaR S idmistirey PG (B SIS i e and froez
p- N: ; ro][c)henyl delﬁﬁbBa’azi)sl 3, thedtar@etgroduef dnr hnLls_Gg%)SjlthI (}24% f ) ( (ITgEC
nmo 0 nitr enz i dene-[err]-L-fucoside are
stirred |ﬁ 80a‘57 ﬁg#vs{aﬁer(gg%{ é{do\é?ldégt fZO@%gpym hours. The m xture is

concentrated and the reS|due is stirred with ether/pentane. After the

m xture has bg«;gm{m# iqﬁed Wi th suction and the residue dried, the product
whi ch remai ns up in 20 - 48 - nm of absolute tetrahydrofuran

45 mg of 80 % strength sodi um hydri de are added and,
p-Aminophenyl 3-O-methoxycarbonylmethyl-8-L-fucoside

Me 4, EOIOQ
HOV N OH NH

2

ollh

COOMe_

10 250 mg (0.7 mmol) of p-nitrophenyl 3-methoxycarbonylmethyl-B-L-fucoside (Example
1.10.a) are dissolved in 20 ml of methanol and hydrogenation is carried out with
hydrogen over palladium-on-active charcoal under a slightly increased pressure for 1.5
hours. The catalyst is removed and washed with methanol. Concentration, taking up in
water and freeze drying lead to 195 mg (85 %) of the target product.

15 [TLC methylene chloride/methanol 9:1 R; = 0.43; FAB-MS: m/e = 328 = M+1.]

Example 1.12

p-Aminophenyl 3-O-hydroxyethyl-p-L-fucoside
Me

I"LOIO\@
HOY ™\ OH NH

OH

2

Onne



after 15 minutes, 160 [err]l of nmethyl iodide are injected in. After the

m xture has been stirred at 20[err]C for 20 hours, it is quenched with

. met hanol and gl acial - acetic acid and concentrated and the residue is

i partitioned between nethyl ene chloride and4vater. The 5 organi ¢ phase is

| dried and concentrated and the residue is then purified by flash

' chromat ograph;l.l@m)tmwiknphcnyllGFOdnldthlluil-B-mmside:After concentration and

. drying of the corresponding fractions, 188 ng'(79 % of the target product

| are obtained. 1.17) p-Am nophenyl 3,4-di-O.nmethyl-[err]-L-fucoside: 18

- (0.45 nmol ) ofl0Geng dRro mraol refnpmitsenheayly 3@6@%@&%@@63& Lefuroside 3!03

{nxturet of 1f5diHsolQEd m&lﬁﬁ]ga?ke aﬂ%(ﬁ?ﬂmﬁé &&ﬁh@rﬂﬁn&hb%lh&&mﬂ& aA®SB mg of

enperature for er additi al | adi um on

chatcoal - The Sedifm Gephydideiars addet ofer ?6 . i sdiont S eparls LAt e

t he residge i $esﬁxllre| ik iparified by Ithslhelmbmt@a;ﬂuye(pieﬁy(lmtdh}dmhﬁnethano] 95:5). After

chl ori de/ met h

obt ai ned. [TL r? 9$%£nré§)’rﬁft§o§}s3ﬁ d %éﬁanoﬁgegégkgd’@g%%d%qu @i&mﬂ ch

1.18 p- A nopwaterl ang-the oxixtuzerbas brenHidez¢ dried,-162fme €40 &0 af }arw(prn@uqt@r%%

. ol ) of the g ?wnd from Exanple 1.11 are dissolved in 10 ni of methanol,
%

''and 0.5 nl of strength anmoni um hydroxi de solution is added. After 4
. hours, the mixture is concentrated and the residue is taken up in water and

. 20 I yophi | i agcz? pggnﬂﬁolgmmmmaiyuyejyefﬁyuﬂm-maﬁg@é conpound are obtai ned
| [TLC:. acetonitrile/water 10:1 R err] 0.43] - 49 - Exanple 1.19

| p- Am nophenyl 2- Ohydroxyet hyl -[err] - L fucoside [err] This conpound was

- pr epar ed 18nal ddenhygrogendioafl362 nig 4Pthe canmpotind frost Examplg 1fi2hanalogously to

Example 1.1, 270 mg (82 %) of the target product are obtained. [TLC:
acetonitrile/water 10:1 R; = 0.43]

Example 1.13
p-Aminophenyl 2-O-carboxymethyl-p-L-fucoside
HO W ~ fo) NH

no 2

COOH

Qun

15 1.13.a) p-Nitrophenyl 2-O-methoxycarbonylmethyl-pB-L-fucoside:

250 mg (0.88 mmol) of p-nitrophenyl B-L-fucoside are dissolved in 25 ml of absolute
tetrahydrofuran and 3 ml of dimethylformamide. 80 mg (2.64 mmol) of 80 % strength
sodium hydride are added and, after the mixture has been stirred at 20°C for 10
minutes, 35 pl of benzyl bromoacetate are added. 3 further additions of 35 pl each of

- 20 benzyl bromoacetate are made at intervals of 10 minutes. The mixture is subsequently
stirred for 30 minutes and quenched with methanol. After a further 10 minutes, it is
acidified with 5 ml of 80 % strength acetic acid. The mixture is concentrated and the
‘residue is subsequently distilled with methylene chloride. Purification by means of flash
chromatography is started with the mobile phase system methylene

25 chloride/methanol/glacial acetic acid 90:10:1. The ratio in the same system is later
changed to 80:20:2. After the corresponding fractions have been concentrated, the



200 nmg (0.56 mmol ) of p-nitrophenyl

2- O- et hoxycar bonyl net hyl -[err]-L-fucoside 5 (Exanple 1.13.a). Yield: 76
ng (45 % over 2 stages) [TLC. nethyl ene chloride/ nmethanol 9:1 R err] = 0.2]
Exanpl e 1.20.p-Am nophenyl. 3, 6-di deoxy- 3-dbl-oro-[err]-L-gul oside [err] 50
nyg (0.165 mol ) of the conpound from Exanple 1.6.b are hydrogenated in 5 ni
10  of et hawsiduesvare gigestediiwith ether vod cHdr mga(42f &%) of theutargereomponadyaze i s
filtered of f gafnLd E]%e %ﬁﬁ,{l Ze% FHIRC: 'a%efoanﬁmatgy qcﬁrlalcehb%cfdewétaekfé

taken up in water_an ((?

are
obt ai ned. [ TL&S> lnﬁbﬁwmlc&p&lkﬂewﬁépmw i Ghigipe fre @fg ﬁwt‘é (333’1
p- Ami nopheny | [T.0: acéefitalRiwael/gadihl adatic acidnNOWRIRYaY.M]epar ed anal ogousl y
to Exanple 1.1 starting from 300 ng of p-nitrophenyl a-L-rhamoside
(Sigma). Yield: 96 % - 50 - Exanple 1.22 p-Am nophenyl
3- O car baxy net.h3)l p{Asninophenyl 2v0esirtiexymethyl-B-I2fucoside: Ni t r ophenyl
3- O net hoxycar bonyl net hyl - a- L- r hamrmosi de 481 ng (1 63 mmol ) of
p- ni trophenyl a-L-rhamoside are taken up in of 5 met hanol and 629

ng (2.45 molHydplysissnd hydiogengtionef éi%ma@éédntrqmnnk 2Ognethpxyeebanyimeth
reflux for 2 Quméoﬁa@b ﬂﬁcﬁﬂéddﬂiee&s&@&dtlh%{aﬁﬁﬂéj}l% '1§ad§@d<90\9ﬂig dfrthéargét of

di 85 f tet 950
or onpacet at e HegesEEAHn KT eiran Rale R iARoF s e 851 P 5ﬁahrs

| f appropriate, it is
Example 1.14.a

10 Synthesis of the regioisomeric monosuccinylation products of p-nitrophenyl B-L-
fucoside: .
1100 mg (3.86 mmol) of p-mtrophenyl B-L -fucoside are dissolved in 50 ml of pyridine,
and 580 mg (5.79 mmol) of succinic anhydride are added. After the mixture has been
stirred at 20°C for 16 hours, it is concentrated and the residue is subsequently distilled

15 twice with methylene chloride. The product is precipitated from methylene
chloride/ether and 1 g of a substance mixture which cannot be separated is obtained.
This is taken up in methanol/water, and 846 mg (2.6 mmol) of caesium carbonate are
added. The solvent is evaporated off and the residue is subsequently distilled with
dimethylformamide. The residue is taken up in dimethylformamide, and 618 pl of

20 benzyl bromide are added. After ultrasonic treatment for 1 hour, the caesium bromide
is filtered off and the filtrate is concentrated. The residue is partitioned between 500 ml
of ethyl acetate and 50 ml of water. The organic phase is dried and concentrated.
Separation of the components by flash chromatography is achieved in the mobile phase
system methylene chloride/methanol 99:1. This gives:

25  Fraction 1: 87 mg (4.8 %) of p-rﬁtrophenyl 3-O-(3-benzyloxycarbonyl-propionyl)-p-

L-fucoside [TLC: methylene chloride/methanol 95:5 R, = 0.45].
Fraction 2: 27 mg (1.5 %) of p-nitrophenyl 2-O-(3-benzyloxycarbonyl-propionyl)-p-
L-fucoside [TLC: methylene chioride/methanol 95:5 R, = 0.34].

Fraction 3: 190 mg (10.3 %) of p-nitrophenyl 4-O-(3-benzyloxycarbonyl-propionyl)-

30 p-L-fucoside [TLC: methylene chloride/methanol 95:5 R¢ = 0.28].

Example 1.14

p-Aminophenyl 3-O-succinyl-f-L-fucoside



topped up with a further 1 m of nethyl bronpacetate and-the reaction tine
is 10 prol onged. The m xture is concentrated and the residue is purified
by flash chromat ography. p-Ntrophenyl

3- O et hoxycar bonyl net hyl - a- L-rhamosi de i 86el uted with net hyl ene

chl oride/ met hanol 99:1 and, after dryi ng, 408 mg (70 % are obtained. [TLC
met hyl ene chl ori de/ met hanol 95: meR] erb] Q,36] 1.22) p- Am nophenyl

 3-Ocarboxynmethyl -[err]-L- rhammosi’ AL s conpl etely anal ogously
- to Exanple 1.10 starting fromp-nit ophe yI

- 3- O net hoxycar bonyl met hyl - [err] gl 6?; e s Pﬁt product is
- obtained in an 80 %yield. [TLC “acet@nitri e/water/éI cial acetic acid
: 5:1:0.2 Rerr] = 0.26] - 51 - ‘e 1.23 p- Am nophenyl

. [err]-D-gal actopyranoside [err] p-Ntrophenyl [err]-D gal act opyranosi de

- (3.0 g, 10 nol) is dissolved in nethanol/water 1:1 (50 m) and, after

- addi tion of palladiumon-active arcoal (10 %of Pd, 200 ng), 5

. hydrogenation is carried out in hydr ogen at m)sphere under a slighly
increased pressure for 3 hours. $R®Huspension is filtered over Celite and

tcge mat erital %fotn eofn* {ntﬁﬁ ) Sof "R&ERA WV fidin NEtaniB é{lalmli’é/a!‘@td@sfsol%feé ‘ﬁw?’r‘]lm|
ncentration o filtr vacuo angd recr al.lization from an

- gives col our | dwaby %1?{] F?’!?t% rE%T ﬁjaﬁ a‘i%.dGQ‘,“i)

| er2 rl = -39. 5r1]1§'drol'ge%at%n/ is Idbﬂferd]da)t ;fon® houtsy The lcatalyst ils65[tei‘edl bﬂi anmwaledaﬁﬁﬂi e

- 1. 24 p- Am nophen - r

- p-Ni trophenyl t%ﬁolfﬁr %eat"hﬁ' ﬁ?ﬁ%@@ﬁ?@g t%dp;f}l?’ gqg {s ti{éleso R ﬁ)vg%te%f

© p-ni trophényl aphdr b]opbil’@mldaci’bp;!g a(dsi%ie ofothe @argen pmﬁmt, are obtained. [TLC:

5 acetonitrile/water/glacial acetic acid 5:1:0.2 R; = 0.65]

Example 1.15

p-Aminophenyl 2-O-succinyl-p-L-fucoside
- Me ., 0 .0

COOH

Fraction 2 from Example 1.14.a is hydrogenated analogously to the instructions in
10 Example 1.14. Yield: 16 mg (87 %) [TLC: acetomtnle/water/glac1al acetic acid 5:1:0.2

R, = 0.62]

2



chl orotri phenyl nethane (16.7 g, 60 mmol) and NN-di net hyl am nopyri di ne (609
~ng, 15 5 mol) in absolute pyridine (100 m) is heated at 60C for 4

| hours...After concentration in vacuo, the residue is purified by flash

' chromat ogr aphy [petrol eum ether/ethyl acetéfe 2:1 [err] 3:2, in each case
' with 0.5 %of triethylamne]. Colourless crystals (9.23 g, 57 % are

. obtai ned; TLCExammeld8e chi ori de/ met hanol /ammonia (25 % 15:3:0.2]: Rf =
'+ 0.55; nmelting point = 82C. 20 1.24.b) p-Ntrophenyl '
1 3,4-0isopropyl idene-6-0O.trl phenyl hyl -[.err]-D- gal act opyr anosi de: -
52 - Di net hoxPpiBinephenyhd- s)‘“&%ﬂ%iﬁ 3$'§Fi c anount of

. () -canphor - 10- sul phoni ¢ acid (40341, o7 nanl) are added to the above
conmpound (8.7 g, 16 mmol ). After _eL' ™ TOgeFteyperature, the reaction
- is ended by addition of triethylamine (240 m, mmol ) and the mxture is

. concentrated in vacuo. Flash chro hr ot eum 5 et her/ et hyl
. acetate 2:1] gives a colourless fgam (& N ; ) L0 [ petrol eum
I ether/ethyl acetate 1:1]: R err] -42.1 (c =

- 0.94/CH err]C[err]). 1.24.c) pFN tphenyl
2-O-net hyl -3, 4-0O i sopropyl i deng-6-Otriphenyl nethyl-[err]-D

i gal act opyranosi de: Conpound 1.22856p. 83 g, 10 nmmol) is dissolved in

. di met hyl formam de (100 m), and 1 nmet hyl iodide (2.5 m, 40 nmol) and,

in portions, &rmadion?3 ftonekxampleu$idasisdydrbgenatdd Lamalogduslyeoi the instakctbnoin

| (450 ng, 15 d  Afsker. 2 aONS @t : o tNe e
reaction is en (%%? pger ?'c}rabq@mg?éﬁ% dllcngi {)ér’%k 6%) E@E%’an%%r{l?u ma?eﬁ'}gaagiatl h%%tr%‘lc xatcbdr e
i s concenfrat 8l:9-8 Reac 03] The residue is taken up in nethyl ene chloride
(1000 m) and the solution is stirred vigorously with water (500 m). The

or gani ¢ phase l S 13 ari ed over magnesi um sul phate (50 g) and concentrated
in vacuo and f is purified by flash chromat ography [petrol eum

ether/ethyl acetate 12:1 [err] 8:1]. A colourless foam(4.72 g, 79 % is
obtai ned; TLC,{ Rehh Ik SARLOShENY1BICRAoSiak 117 Rlerr]

Me EOIO .
0 VN YoH : “NH,
Me ~

Me

Qe

1.17.a) p-Nitrophenyl 2-O-benzyl-3,4-O-isopropylidene-p-L-fucoside:

377 mg (1.16 mmol) of the compound from Example 1.1.a are dissolved in 30 ml of

10 absolute tetrahydrofuran, 690 pul of benzyl bromide and 52 mg of sodium hydride are
added in succession and the mixture is stirred at 20°C. The mixture is topped up with
a further 690 pl of benzyl bromide and sodium hydride after 4 and 6 hours. The batch
is worked up analogously to Example 1.1.b. 245 mg (51 %) of the target compound are
obtained.

15 1.17.b) p-Nitrophenyl 2-O-benzyl-3,4-di-O-methyl-B-L-fucoside:

245 mg (0.59 mmol) of p-nitrophenyl 2-O-benzyl-3,4-O-isopropylidene-B-L-fucoside
are stirred in 80 % strength acetic acid at 20°C for 16 hours. The mixture is
concentrated and the residue is stirred with ether/pentane. After the mixture has been
filtered with suction and the residue dried, the product which remains is taken up in 20



= 0.72; [err] = -35.7[err] (c = 1.0/CHerr]OH. 1.24.d) p-Ntrophenyl
2-O-nethyl -[err]-Dgal act opyranosi de: 20 99 % strength trifluoroacetic
aci.d._(20 m) is added to a solution of the above conmpound (4.48 g, 7.5
mmol ) in methylene chloride (200 M) and-t48e m xture is stirred at room
tenperature for 3 hours. After the m xture has been concentrated in vacuo,
t he residue iml platisbluteiterphydrafinan; 46 ongioH80 Hpstyengthesadiine hydeddare /adtded, and,

tate 5:1 tajned:
TLC [ et hyl ereby s mithtes es%’) )“ of pugflidac Sre higikdn. Ahofin?bbalil Bl )

‘mel ting pointS tirred @t 20°6 £ ﬁ\ll‘ﬁ,olé %gl}qnc hed w1th methanol and glacial acetic acid and
2- O net hyl - [ egonbertratiet &i&ﬁh@k‘ésﬁ’dﬁéﬁb @mn@ﬁwemeﬂn%ﬁl rfe%ﬁ)ﬂ& and WATBY. JThE S

di ssol ved. i n et han 50 ,nd after tjon Q
s o oy ERUE Hat .t 9360 i) conk 754 the TeSaue Ty flen pisitiod by, Hash
hydrogen at nohpéreategraphye (mathyleng lehloyidemosthamod d 001 p shfierecohoentitibn and drﬁﬁg

washed ¢ o ouies <bireipShdie RuEiond 158 s 0 JIGITRY Brkd prdfuct B b, 7

-vacuo gives a browni sh foam (579 ng, 68 % ; TLC [nethyl ene

hl ori de/ met Im -O- & 2 err 0.28; err
E -ggl SFe;nre] hI(ac :l‘ 15B?ﬁ%‘ﬁ% mlo?reﬂ%gnﬁpllgaﬁﬁg%‘ge p] AmRLophlanyl [ ]

3-Onethyl-[err]- Dgal actopyranoside [err] 1.25.a) p-N trophenyl
3-O net hyl - [ €r80] m- @ 5asinmly ofidwstainpound fréhEkathgle 1. 100 dfe hidr8dertited’inda

(15 g, 0" Hsrdte B 13m0t PeRindl ol 3 P S5y i enloride A ndtip el

under ref | ux.2 ddyseafted addition ofi50 mg of pailadivm-atedtivechascnab Ehectatdlyst iefilterad i s

i oxane. (40 ?ﬁ?%’f (PR i Wbyl dnd i pesithe i pbANES 04D A3Rbfiply |

sol ution and ngy[},g}ecqahlpgde/methanol 97.5:2.5). 86 mg (68 %) of the target compound are o
obtained. [TLC: methylene chloride/methanol 95:5 R; = 0.21]

15  Example 1.18

p-Aminophenyl 3-0-carbamoylmethyl¥B-L-fucoside

(

CONH,

OHhne

. 100 mg (0.305 mmol) of the compound from Exafnple 1.11 are dissolved in 10 ml of

methanol, and 0.5 ml of 17 % strength ammonium hydroxide solution is added. After

4 hours, the mixture is concentrated and the residue is taken up in water and

20 lyophilized. 95 mg (quantitative) of the target compound are obtained. [TLC:
acetonitrile/water 10:1 R, = 0.43]



10 stirred at a bath tenperature of 100[err]C for 16 hours. The sol vent
is then distilled off in vacuo and the residue is purified by flash

chronat ography [ethyl acetate/petroleumether 2:1 [err] ethyl acetate].

Col ourless crystals (1.32 g, 84 % are obitdred; TLC [nethyl ene

chl ori de/ met hanol /ammonia (25 % 15:3:0.2]: Rf = 0.34; nelting point =
196[err] C, [elExhmple3d93[err] (c = 1.0/ CHerr]OH. 15 1.25)

p- Am nophenyl 3-O nethyl-[err]-D gal act opyranosi de: The above conpound (946
mg, 3 mmol) is reduced as_described in Exanple 1.24 and the product is

wor ked up.  Br dniyminophepy] 21Q-hydrexyethyl-frLdpcoside opt aj ned; TLC [ net hyl ene
chl ori de/ net hanol / ammoni a (25 %,.15:3.0.2] -~ Rlerr] = 0.21; nelting point =
196C, [err] = -25.2[err] (c = 1.0 % T Oy~ - 54 - Exanple 1.26

p- Ani nophenyl 4-O-nethyl -[err]-D-gal act opyranpsi d¢} acetate: OH [err]
1.26.a) p-Ntrophenyl 3-0O benzyl-[@ - | adopyranosi de: Dibutyltin
oxide (1.87 g, 7.5 mmvol) is add to & sol ttion of p-NH'iztrophenyI [err]-D 5
gal actopyranoside (1.5 g, 5.0 nmmol ) i gpbsql ute dioxane (40 m) and the

m xture is heated under reflux. After 3 hour benzyl bromde (3.6 nl, 30
mmol ) are added to the solution obtained and the batch is stirred under
reflux for a further 48 hours. The solvent isOHhen distilled off in vacuo
and the residue is purified by flash chromatography (ethyl

acet at e/ pet r oliNe@hpRrindAvds preparkd hndlpbgousty auEksmples 1yl2tandmd {12 58rgng from 81

Rerr] 2 0 6620hemE {4 BomfroL of fuippptinll 2 SR A hactuyflp-E Hudostad]
3- O benzyl5- 4, GExxmpledr 130a)l iYielde7¢ ez (45D6guientstaggrlanosi de: Conpound 1. 26. a
(6.26 9, 16 mppt¢. hufyidee! @lod®rdeandite R, 2 G5ppl e 1.24.b. After

Example 1.20

p-Aminophenyl 3,6-dideoxy-3-¢hloro-B-L-guloside

Me i o \\ O\©\
Ho ™ OH NH

Cl

50 mg (0.165 mmol) of the compound from Example 1.6.b are hydrogenated in 5 ml
10 of methanol over palladium/active charcoal for 1 hour. The catalyst is filtered off and

rinsed, the filtrate is concentrated and the residue is taken up in water and lyophilized.

45 mg (89 %) of the target compound'are obtained.

[TLC: methylene chloride/methanol 9:1 R; = 0.35]

Example 1.21

15 p-Aminophenyl a-L-rhamnoside
Me, _O o :
OH

This compound was prepared analogously to Example 1.1 starting from 300 mg of
p-nitropheny!l o-L-rhamnoside (Sigma). Yield: 96 %



flash chromat ography [petrol eum ether/ethyl acetate 5:1 [err] 3: 1], a

col ourl ess foam (6.54 15 g, 95 %9 is obtained; TLC [petrol eum ether/ethyl
acetate 1:1]: Rerr] = 0.34; [err] = -38.9[err] (¢c = 1.0/ CHerr]dJerr]).
1. 26.c) p- Ni trophenyl 2, 3-di - O benzyl - 4, 6- ©50sopr opyl i dene-[err] - D gal act opyr
anosi de: Conpound 1.26.b (4.31 g, 10 mmol) is dissolved in

di met hyl f or mixabeple 1022 i ), and benzyl bronmide (12 nml, 100 mmol) and, in
portions, an 80 % strength suspension of 20 sodi um hydride in mneral oil
(450 ng, 15 mmol), are added. After 2 hours roqgm tenperature, the
reaction is elhéé'&“‘ﬂy e v serbepymethyl-grL ﬁﬁ?‘ﬂ&ﬂﬂ €(10 M) and the mxture
is concentrated in vacuo. The residue is taken up in methylene chloride
(1000 m) and the solution is stlrred Vi gorously with water (500 m). The
organi ¢ phase is dried over maé@%s,l : 0 g) and concentrated in
vacuo and the residue is 25 puri i ! fir omat ogr aphy [ petrol eum
ether/ethyl acetate 20:1 [err] 15; X A colourless oil (2.72 g,
52 %, which is still contamna{@d } TG NH, - 55 - [petrol eum
ether/ethyl acetate 1:1]: Rerr] 0£2 1. 26. d) p- N|trophenyl

2,3-di - O benzyl -[err]-D gal act opyran e: The above conpound (2.6 g, 5
mml ) is reacted as described in Exanpl ¢ 1.24.d. After concentration in
vacuo and extraction of the residue by doadd ng with diethyl ether, 5
colourless crystals (805 ng, 33 % are obtained; TLC [petrol eum et her/ et hyl

Scﬁnt ﬁ gpﬁeﬂ/llzﬂjﬂf’]%ﬁog %l %ﬂfyterl phe ﬁﬂtorrg{'%&ﬁ;fglf-&félg ?act opyran05| de:

Compound 1. 26.d (722 ng, 1.5 mmol) is tritylated as described in Exanple
1.24.a. Afterys! C@J %EBBB%@ﬁ%&lﬁi&%ﬁﬂ%ﬁ]ﬂmﬂﬁ&fd’eeﬁﬂéYﬂaké}F %afne3é5m11 of

20 392, LS b 90 5 oy S A o S e e -
0.3/ CHerr ]lﬁh{ed rindgr reflu ffmf 2 hmel dnﬂtmh&!miated and the residue is taken up in 30 ml
2,3-di-O benz(*ld- g’ a% ng m%l onetQal}uE}Irlpa?r?rHX g urrr%t 1%X1de[ fid rJSO [l of methyl bromoacetate
are added and the mixture is heated under reflux for 16 hours. If appropriate, it is
topped up with a further 1 ml of methyl bromoacetate and the reaction time is
10 prolonged. The mixture is concentrated and the residue is purified by flash

chromatography. p-Nitrophenyl 3-O-methoxycarbonylmethyl-a-L-rhamnoside is eluted
with methylene chloride/methanol 99:1 and, after drying, 408 mg (70 %) are obtained.
[TLC: methylene chloride/methanol 95:5 R; = 0.36]

1.22) p-Aminophenyl 3-O-carboxymethyl-a-L-rhamnoside:

15 Synthesis completely analogously to Example 1.10 starting from p-nitrophenyl
3-O-r_nethoxycarbonylmethyl-a-L-rhamnoside. The target product is obtained in an
80 % yield.
[TLC: acetonitrile/water/glacial acetic acid 5:1:0.2 R; = 0.26]



gal act opyr anosi de: The above conmpound (724 ng, 1 mmol) is nmethylated as
described in Exanple 1.24.c. 15 After flash chromatography [petrol eum-
et her/ethyl acetate 10:1 [err] 5:1], a colourless foam (662 ng, 90 % is

obtai ned; TLC [petrol eum ether/ethyl adét-ate 5:1]: Rf = 0.66; [err] = -38.7
(c =0.2/ CHerr]d[err]). 1.26) p-Am nophenyl
4- O net hyl - [ Exdmpleda2®ict opyr anosi de, acetate: The above conpound (590 ng,

0.8 mmvol) is dissolved in 90 % strength acetic acid (50 20 m ) and,
after addition of palladiumon-active charcoal (10 % of Pd, 200 np),

hydr ogenat i orP-Asningphensd foDrealactapyrpapsigen at nosphere under a slightly

I ncreased pressure for 16 hours.OI_]'he suspension is filtered over Celite and
the material on the filter is hed t horoughly with nethanol (100 m).
“Concentration of the filtrate i @Jepgcipitation of the residue
from di et hyl ether/petrol eum etherYgi vey 25 ourless crystals (253 ng,
92 99 ; TLC [nethyl ene chl ori de/ net hanol |5: 1] r] = 0.12. Exanple 1.27
p- Ami nophenyl 6-O-nethyl -[err] H{»¥a o'%,gn_ deSnw.- 56 - [err] 1.27. Q)
Benzyl ati on of conmpound 1.24.b: Conpand 1.24.b (5.§l4zg, 10 mol ) is
benzyl ated as described in Exanple 1.Q.c. After flash chromatography

[ pet rol eum et hey,/ et hyl etate 15:1 rr]. 12; ery 1 rr h 5

acetate, in cuNirepheny g g@opmos%ch @t%%ﬁ %ngﬂLFéil) gst‘ﬁﬁob&adﬁ%‘?e%?ébﬁa@ﬁs

gr e gbt ai ned: 1:F(8¢ iilpand, Ialftal('j ﬂddiﬁ@pbﬁpalladium-oln-active charcoal (10 % of Pd, 200 mg),

- O benzy] - 3,4-0-i sopropyl i dene- 6- O-t.rqd phen t - rl- . .

gal act opyt andbidreciaRiy &Y cameAca, &, hARESRY Moidlaere ldes R lighly increased

et her/ et hyl guressateefd®: 3 howR] Fhe jsuspefsion ;is [fidtered over Lelitg and: the material on the

1.0/CHerr]d rs ' P To e . .
151_?&%1]; )wasfédgﬁt%l glgl'g] é{ef;gfl?]{@%‘_&g gfig%dtbo ml). Concentration of the filtrate in

2- O benzyl - 3, I SQpro opyf anosi de;
Y vacuo andprecrystallization om methanol gives F2‘}(;lourless crystals (2.11 g, 78 %);

TLC [methanol]: R, = 0.62; [a]® = -39.5° (¢ = 1.0 / H,0); melting point = 166°C.

10 Example 1.24

p-Aminophenyl 2-O-methyl-B-D-galactopyranoside

OH
HO “ o NH,
OH CH,

1.24.a) p-Nitrophenyl 6-O-triphenylmethyl-B-D-galactopyranoside:

A solution of p-nitrophenyl p-D-galactopyranoside (9.0 g, 30 mmol),
chlorotriphenylmethane (16.7 g, 60 mmol) and N,N-dimethylaminopyridine (609 mg,

15° 5 mmol) in absolute pyridine (100 ml) is heated at 60°C for 4 hours. After
concentration in vacuo, the residue is purified by flash chromatography [petroleum
ether/ethyll acetate 2:1 — 3:2, in each case with 0.5 % of triethylamine]. Colourless -
crystals (9.23 g, 57 %) are obtained; TLC [methylene chloride/methanol/ammonia (25
%) 15:3:0.2]: R, = 0.55; melting point = 82°C.

20 1.24.b) p-Nitrophenyl 3,4-O-isopropylidene-6-O-triphenylmethyl-B-D-
galactopyranoside:



10 yellowi sh oil (806 g, 19 9% ; TLC [petroleum ether/ethyl acetate 2:1]:

Rlerr] = 0.45; [err] = +42.8 (c = 1.2/CHerr]CH). 1.27.b) p-N trophenyl

2- O henzyl - 3, 4- O i sopropyl i dene-6-O-nethyl -[err]-D gal act opyr anosi de:

Fraction 2 from Exanple 1.27.a (777 nmy;52-8 mol) is nmethyl ated as

described in 15 Exanple 1.24.c. After flash .chromatography [petroleum

~ ether/ethyl adimsthoxypropanee40) ngl) and a catalytipameunt of (+)-g@aphery; 1 Ossulphpnicacid
obt ai ned; TLC &mﬁ?{ ol GURHBT)RE ~8adHM 1 RE BbSNeScompblund [8.97d; 6 mMoDAAfELY hbur

116 (¢ = 1.t/ CH&rA ST L0 senction & b s N LLOPAEMY

© 2- O benzyl - 6- @ FRAMFIPIRITe, #he Bragtion i, padedhyadditon. 0 sy lemtas20 s dg’

- ng, 1.5 mvl) nsiol) endt e mikndeSs cohetrated Bxnavaeue. Flagk cHrontindgraphy fpetroleuai

the filtrate iQ vacuo and extts.action of,t r gsi ioh 4. N ith. a

it e di gt ny Pl REVP RO AT Evel B RolewEss’ BOu Bk 98 ohk o LE. b eBlenm,

. crystal s (388 ether/ethy] aéetatel;:1]7TRe=] d6;r [ol] 2 4t He(c/=094CBgdat e 1:1]: Rf=

. 0.15; nelting point = 143[err]C 1.27) p-Am nophenyl

. 6-O-nmethyl -[err]-Dgal act opyrangsi de Conpound 1.27.c (324 r’rgt 0.8 m’rg!@) i's

. reduced for 1d- rn,-l\h@oabwli%@@lﬁ@ﬁ%@oa@xhdﬂm—w-&m enyimsthydof-By

 the filtrate igmgéa@yqaa@ﬁdaxtraction of the residue by boiling with a

. little diethyl” ether, beige crystals (184 ng, 81 % are obtained; TLC 10

. [ethyl acetate]: Rf = 0.05; nelting point = 115[err] C (deconposition).

- Exanpl e 1.28 Cotmpounde2dd (2838g010 mmad) isydissobred]in Bimethplfornpayride (HI0cal)] end |

- 1.28.a) lgopr I+ [ | phan - l@act, annsi de.

. Anhydr ousﬁ)t ol Elg%he%luﬁgﬁ%n@(zs Sa}g’l gO ?‘%Bﬁﬁﬁ@’ %ﬂé P gg&é‘g’ %R(i)%g %’o ut ég’na%?i é&?on of

~ p-ni trophenyl spéium hysridesin mipgrad sibfdpPames] emnial) gregadded. Addtst 2 howrgakion e

. acetone (1000 tequgera EURE Fealcho wéadeusqydaﬁ;;wﬁée%dﬁfofn SSBhaRsl’ (18/m1y a8 Ihe ©

in the course of 30, mnutes and, |rrrre,ﬂ|1ate,y ) . ;

: mixture is concentrated in vacuo. The residue is taken up in methylene chloride (1000

ml) and the solution is stirred vigorously with water (500 ml). The organic phase is

15 dried over magnesium sulphate (50 g) and concentrated in vacuo and the residue is
purified by flash chromatography [petroleum - ether/ethyl acetate 12:1 — 8:1]. A
colourless foam (4.72 g, 79 %) is obtained; TLC [petroleum ether/ethyl acetate 1:1]: R;

= 0.72; [o]® = -35.7° (c = 1.0/CH,OH).

1.24.d) p-Nitrophenyl 2-O-methyl-B-D-galactopyranoside:

20 99 % strength trifluoroacetic acid (20 ml) is added to a solution of the above
compound (4.48 g, 7.5 mmol) in methylene chloride (200 ml) and the mixture is stirred
at room temperature for 3 hours. After the mixture has been concentrated in vacuo, the
residue is purified by flash chromatography [petroleum ether/ethyl acetate 5:1 — 2:1].
Colourless crystals (1.09 g, 46 %) are obtained; TLC [methylene

25 chloride/methanol/ammonia (25 %) 15:3:0.2]: R; = 0.42; melting point 177°C.

1.24) p-Aminophenyl 2-O-methyl--D-galactopyranoside:

Compound 1.24.d (946 mg, 3 mmol) is dissolved in methanol (50 ml) and, after
addition of water (0.5 ml) and basic Raney nickel (about 200 mg), hydrogenation is
carried out in a hydrogen atmosphere under a slightly increased pressure for 2 hours.
30 The suspension is filtered over Celite and the material on the filter is washed
thoroughly with methanol (100 ml). Concentration of the filtrate in vacuo gives a
brownish foam (579 mg, 68 %); TLC [methylene chloride/methanol/ammonia (25 %)



thereafter, the mxture is neutralized by addition of potassium carbonate
(500 ng). After concentration in vacuo, the residue is stirred wth diethyl
ether_ (1000 m ). The mxture is filtered, the filtrate is concentrated and
the residue is purified by flash 20 - 53w omatography [ petrol eum
ether/ethyl acetate 2:1 [err] 1:1 [err] 3:2]. Two product fractions are

obt ai ned by t h$:3:02]oRee0.28; et i30B°1(c ONB/rC3 Ry |
3,4-0Oisopropylidene-[err]-D gal act opyranosi de; col ourless foam (3.74 g, 44
% ; TLC [methyl ene chl oride/ nmethanol/ammonia (25 % 15:3:0.2]: Rerr] =
0.59; [err] =Ex 25= 0.38/CH err] CH). - 58 - Fraction 2:

p- Ni t rophenyl 4,6-0isopropylidene-[err]-D gal act opyranosi de; col ourl ess
foam (4.3 g, 50 9 ; TLC [rethyle hl qQri,de/ met hgnol / amonia (25 %

15:3: 0. 2] : R] BrAmpinopheryl %Pﬁhﬁf‘ﬁ'ﬁlg ‘(tepﬂ'ﬂe."%@’m[ err] OH).

1.28. b) p- Ni trophenyl 2, 3-di - O net gyl - 4, 6- O-i sopropyl i dene-[err]-D-gal act opyr
anoside: 5 Fraction 2 from Exanple 1.28.a (4.1 g, 12 nmmol) is nethyl ated
as described in Exanple 1.24.c. hrQmat ogr aphy [ petrol eum
ether/ethyl acetate 5:1 [err] 2:1] oam (2.93 g, 66 % is
obt ai ned; TLC [[petrol eum et her/ et  Rlerr] =0.42; [err] =
-52.6 (¢ = 0.34/CHerr]OH. 1. 3%0
2,3-di -O nethyl -[err]-D gal act opyr anoki de:
g, 7.5 mol) is reacted as described®n Exanple 1.24.d. After 1 hour at
roomtenperature, the mxture is centrated in vacuo and the residue is’
dried under an oil punp vacuumfor 1 hour. Digestion wth diethyl

et her/ pet r ol eL25a) [peNittophenyD8-Odn)ethybdD-galhctopyemmsidey st al s (1. 11 g, 45
% ; TLC [ethyl acetate]: Rerr] = 0.24; nmelting point = 156C. 15 1.28)
p- Am nophenyl 2, 3-di - O- et h§l -[err]-D-gal act opyranosi de: Conpound 1.38.c
(989 mg, 8 mmbibutylgnraxide €482, dbs anmpBdisi addest dapa solution of p-aistapbenyd s-Dhi |
(396 ny, 44 %alh&opRhRdsitRA(1.sTECs DRMGY iR Mdsolute methanol (40 ml) and the mixture is

heated under reflux. After 3 hours, it is concentrated in vacuo and the residue is dried

under an oil pump vacuum for 1 hour. It is taken up in absolute dioxane (40 ml),
methyl iodide (1.9 ml, 30 mmol) is added to the resulting solution and the batch is

10 stirred at a bath temperature of 100°C for 16 hours. The solvent is then distilled off in
vacuo and the residue is purified by flash chromatography [ethyl acetate/petroleum
ether 2:1 — ethyl acetate]. Colourless crystals (1.32 g, 84 %) are obtained; TLC
[methylene chloride/methanol/ammonia (25 %) 15:3:0.2]: R; = 0.34; melting point =
196°C; [o]* = -53.3° (¢ = 1.0 / CH,OH).

15 1.25) p-Aminophenyl 3-O-methyl-B-D-galactopyranoside:

The above compound (946 mg, 3 mmol) is reduced as described in Example 1.24 and
the product is worked up. Brownish crystals (656 mg, 77 %) are obtained;

TLC [methylene chloride/methanol/ammonia (25 %) 15:3:0.2]: R;= 0.21; melting point
= 196°C; [a]® = -25.2° (¢ = 1.0 / CH,0H). -



chl ori de/ met hanol /ammonia (25 % 15:3:0.2]: Rerr] = 0.50; [err] = -19.4 (c
= 0.16/CHerr]OH. 20 Exanpl e 1.29 p- Am nophenyl
2,4-di-Onethyl-[err]-Dgal act opyranosi de [err] - 59 - 1.29.a)
Tritylation of conpound 1.26.a: Conpounf4t.26.a (11.7 g, 30 mmol) is
tritylated as described in Exanple 1.24.a. After flash chromatography

. [ petrol eum et Examplei26acet ate 10:1 [err] 7:1 [err] 5.1, in each case with
© 0.5 %of triethylam ne], two products are obtained: 5 Fraction 1:

. triphenyl met hyl 2-0 (p-ni tropheny*lTé- 3- QO benzyl -6-O-triphenyl nethyl-[err]-D
- gal act opyr anod-dminepheny} AeQ-methyhi-Ibgalagtopypangsiderpeetateat 1 ol eum

- ether/ethyl acetate 2:1]: Rerr] :Olq.68; [err] = +42.8[err] (c =
~1.0/CHerr]C[err]). Fraction 2: ptnitrophenyl

'+ 3-Obenzyl -6-0O-triphenyl net hyl -[ er D@ qnosi de, col ourl ess foam
(9.0 g, 47 %9; TLC [petrol eum ether/ : § 1]: Rerr] = 0.22;

c[err] 10 = -22.6 (c = 1.03/Glerr]
2, 4-di - O net hyl - 3- O benzyl - 6- X rgfen N gal act opyr anosi de:
- Fraction 2 fromExanple 1.29.a (7.6 g, 82 mmol) is nethyl ated as descri bed
“in Exanple 1.24.c. After flash chromat ddtaphy [ petrol eum et her/ et hyl

f tate 15:1 15, 0: , | f 7.07 g, 89 9% i

gg? a?ngd; TLC (fa%rgé]l)rEﬂ%ﬁﬂpéﬂékf@r%éﬂgyﬁg@'gis‘éc?%;}r%éﬂ‘&r]g = 0. 7/%; | [Serr] =
- -35.8 (c = 1.09/CHerr]COH). 1.29.c) p-Am nophenyl ,
: 2,4-di-O-nmethyl.: 3-0O- b | ~ - | act ide; .Ih '
Cooy o bR SR (LR 7, AR 00 BRESRE (bR ol RO $
- Col ourl es$ cr yslagtopyfanogde §1.540 34 mmel) dbtabsolute; digxape[@0ml) and the mixture is

- acet at e/ pet r oheuiy §h8&G reflud | A& £hdulrs, Delzyd brofTle (8 BInD B0 Hhmdl) kS hdded to the

solution obtained and the batch is stirred under reflux for a further 48 hours. The

p- Ni t rophenyl

solvent is then distilled off in vacuo and the residue is purified by flash
chromatography (ethyl acetate/petroleum ether 2:1 — 1:1]. Colourless crystals (1.58 g

10 81 %) are obtained; TLC [methylene chloride/methanol/ammonia (25 %) 15:3:0.2}: R,
= 0.69; melting point = 127°C.

1.26.b) p-Nitrophenyl 3-O-benzyl-4,6-O-isopropylidene-p-D-galactopyranoside: |

Compound 1.26.a (6.26 g, 16 mmol) is reacted as described in Example 1.24.b. After
flash chromatography [petroleum ether/ethyl acetate 5:1 — 3:1], a colourless foam (6.54

15 g, 95 %) is obtained; TLC [petroleum ether/ethyl acetate 1:1]: R, = 0.34; [a]* = -38.9°
(c = 1.0 / CH,Cl,).

1.26.c)p-Nitrophenyl2,3-di-O-benzyl-4,6-O-isopropylidene-p-D-galactopyranoside:

Compound 1.26.b (4.31 g, 10 mmol) is dissolved in dimethylformamide (100 ml), and

benzyl bromide (12 ml, 100 mmol) and, in portions, an 80 % strength suspension of

20 sodium hydride in mineral oil (450 mg, 15 mmol) are added. After 2 hours at room
temperature, the reaction is ended by dropwise addition of methanol (10 ml) and the

mixture is concentrated in vacuo. The residue is taken up in methylene chloride (1000

ml) and the solution is stirred vigorously with water (500 ml). The organic phase is

dried over magnesium sulphate (50 g) and concentrated in vacuo and the residue is

25 purified by flash chromatography [petroleum ether/ethyl acetate 20:1 — 15:1 — 10:1].
A colourless oil (2.72 g, 52 %), which is still contaminated, is obtained; TLC



1.29) p- Am nophenyl 2,4-di-Onethyl-[err]-D gal actopyranosi de: Conpound
1.29.c (779 ng, 2 mmol) is hydrogenated for 5 days as described in Exanple
1.24. After evaporation of the conbined filtrates in vacuo and extraction
of - 60 - the residue by boiling wth-diethyl ether (2 x 50 ml),
slightly greenish crystals (391 ng, 65 % are obtained; TLC [ethyl
acetate]: Rf [petfoldifin etherfethyd apetatat]:H: R6{ @62] C (deconposi tion). Exanple
1.30 5 p- Am nophenyl 2 6-di -O-nethyl-[err]- Dgal act opyranosi de [err]

1. 30. a) p-N trophenyl 2, 6 Orrethyl 3,4-01iso yllden [err]-D-gal act opyr

“anosi de:  Fr ack-26d) E-Nlﬁmhhmﬂrﬁaﬁ'éllﬁ'l’snﬁ’l'(mnlg yrﬁﬂﬂ?‘ ®is nethyl ated as
described in Exanple 1.24.c. After flash chromat ography [ petrol eum

G 15 obt ai neke ot CRIPPURLA Bxhmmdl] fyRactid e BB i Hdapftlé h?ﬁdz?‘fg* 73
0. 65. 1. 30. b)copedyitiationtinmacud, aﬁdchxt@smmt b lthq essidue by dbdivgopith atietbyldethery he

120 0, A L ert oM eRY sl 08 o3 e)t%él%rbacet A Bl S, D] Bocige

col our | ess cyk:k R, ()2353135111868’1% bt ai ned; TLC [ethyl acetate]:
R err] 0.31; nelting point = 222[err] C 15 1. 30) p- Am nophenyl

SRR HE A 32@9@-&&%&&8@&@Eiﬁgé'%??wg?ﬂ-g%i
obt ai ned; TLC [rret hyl ene chl ori de/ nmet hanol /anmonia (25 % 15:3:0. 2]: R[err]
= 0.56; [ err ]Compound 1 &g d (792 41191é,q_|g en[urnlas]_i)s tritylated as described in Example 1.24.a.
After flash chromatography [petroleum ether/ethyl acetate 15:1 — 10:1 — 5:1], a
10 colourless foam (880 mg, 81 %) is obtained; TLC [petroleum ether/ethyl acetate 2:1]:
R; = 0.79; [a]® = -25.3° (c = 0.3 / CH,CL)). ~

1.26.f) p-Nitrophenyl 2,3-di-O-benzyl-4-O- methyl-6-0 trlphenylmethyl-B-D-
galactopyranoside:

The above compound (724 mg, 1 mmol) is methylated as described in Example 1.24.c.

15 After flash chromatography [petroleum ether/ethyl acetate 10:1 — 5:1], a colourless
foam (662 mg, 90 %) is obtained; TLC [petroleum ether/ethyl acetate 5:1]: Ry = 0.66;
[a]® = -38.7° (c = 0.2 / CH,Cl,).

1.26) p-Aminophenyl 4-O-methyl-B-D-galactopyranoside, acetate:

The above compound (590 mg, 0.8 mmol) is dissolved in 90 % strength acetic acid (50

20 ml) and, after addition of palladium-on-active charcoal (10 % of Pd, 200 mg),
hydrogenation is carried out in a hydrogen atmosphere under a slightly increased
pressure for 16 hours. The suspension is filtered over Celite and the material on the

filter is washed thoroughly with methanol (100 ml). Concentration of the filtrate in

_ vacuo and reprecipitation of the residue from diethyl ether/petroleum ether gives
25 colourless crystals (253 mg, 92 %); TLC [methylene chloride/methanol 5:1]: Re= 0.12.

Example 1.27

p-Aminophenyl 6-O-methyl-B-D-galactopyranoside



- 61 - Exanple 1.31 p- Ami nophenyl 3,4-di-Onethy-[err]-Dgal actopyranosi de,
acetate [err]

1. 31..a)p-N trophenyl 2, 6-di - O benzyl -3, 4-O i sopropyl i dene-[err]-D gal act opyr
anoside: Fraction 1 from Exanple 1.28.-&64.1 g, 12 mmol) is benzyl ated as
described in 5 Example 1.26.c. After flash chromatography [petrol eum
~ether/ethyl acetate 6:1], a yeIIowcﬂ'u oi | (5 3 g, 8 % is obtained; TLC

[ et hyl acetate/petrol eum et her ZJT] *Rlerr] = 0.76; [err] = +8.8[err] (c =
1.2/CHerr]CH). 1.31.b) p-Nitroppenyl
'2,6-di - O benzyl-[err]-Dgal act op
nmmol ) is reacted as described in
roomtenperature, the mxture is
dried under an oil punp vacuumH@r our . OlRec st alNH,zat i on from et hanol
gi ves col our | E2%.a) rBaizylation? 089 g, 67 99 ; TLC [ethyl acetate/petroleum
et her 21] mel ting p0| t = 133[err]C, [err] =-64.2 (c =
1.0/ CH er O%oqﬁé(l‘!ﬂd i)'?ﬂ% Ni t rophenyl

2,6-di- Obenzyl 3,4-di -G nethyl-Terr]-D gal act opyr anosi de: 15 The above

CTTEr ooty EPPSATION, e RIS s s thd dbcbiarm bl s

60 5 nre oot ARFLASEREDHOBEBY (rEleter FOevRhy e el borh 12 % 35yl
mel ting pdi ntacetate} 98 eadh Casp with\05%% wfaristhylamine], two product fractlons are obtalned _
3,4-di -Onethy-[err]-D gal act opyranosi de, acetate: Conmpound 1.31.c (1.52 g,
3 mmol ) is hydrogenated as described in Exanple 1.26. 20 Col ourl ess
crystal s (664Fragtiors2: pynitropheoit 2iGrbenzylH3@-Ofisenrbpylisiene-6-O-triphenylmethyl-B-D-
chl ori de/ met t(é);%’i‘mgicﬁ 9&51,“/&11 foams (P72, 2598! TLCTthrélZumeﬁ{ér)eﬂﬂrl BOMaE =

140C (deconpo
( P 2: 1] RF& O 72; [0]®=-8.1°(c=1 .0/CH,Cl,).

xkove conmpound (4.69 g, 9
0 After 30 m nutes at
acuo and the residue is

Fraction 2: p-nitrophenyl 2-O-benzyl-3,4-O-isopropylidene-B-D-galactopyranoside;
10 yellowish oil (806 g, 19 %); TLC [petroleum ether/ethyl acetate 2:1]: R= 0.45; [a]®
= +2.8° (c = 1.2/CH,0OH).

1.27.b) p-Nitrophenyl 2-O-benzyl-3,4-O-isopropylidene-6-O-methyl-$-D-
galactopyranoside:

Fraction 2 from Example 1.27.a (777 mg, 1.8 mmol) is methylated as described in

15 Example 1.24.c. After flash chromatography [petroleum ether/ethyl acetate 10:1 — 8:1],
a brownish oil (730 mg, 91 %) is obtained; TLC [petroleum ether/ethyl acetate 2:1]: R,
= 0.54; [0]® = -11.6° (¢ = 1.1/CH,CL,).



Exanpl e 1. 32 p- Am nophenyl 3, 6-di-Onethy-[err]-D-gal actopyranoside: [err]

1.32.a) p-Ntrophenyl 3-O-nethyl-6-0O(tert-butyldinmethylsilyl)-[err]-D

gal act opyr anosi de: 5 | m dazole (1 g, 15 mmol) and tert-butyl dinethylsilyl

chloride (1.25 g, 8 mvl) are added to 57 sol ution of conmpound 1.25.a (1.58

g, 5 mol) in dinmethylformam de (150 nl) and the mxture is stirred at room

~ tenperature f @272} pNitrepheiiyk 2¢@denzylrb- -Dsmeethy-G-Drgalactepyranpsidesddi t i on of

- water (100 nl). The mixture is diluted with nmethylene chI oride (1000 m )
and the organi c phase is washed with water_ (2 x 1000 m), éi g:g ngr

magnesi um sul ghataboyecompound(668 mags i Aag)) iswepsted @s degcribed 4 ple 1.

chr omat ogr aphy:ohR&tfafibs Wk ﬂﬁfdt@‘i&%c@cﬁidaéﬁra%ﬁori of dier ﬂesﬂiﬁe by[lﬁﬁllir]g with]a a
yel | owi sh foam

8 S till cont te
obt aji ned; TLCH ﬁ&?Fhr;’géaeétgé/‘%es’ %Igr lidg 0 5gom tﬁ?la ra{ﬁe S%al% fl«?e B3its (S8
1. 0/ CH er 5] O &g, 64)%); TLI2 [getrofeudd etheqz&drthyi)dcetatel 1]: Rf 0.15; melting point = 143°C.
2,4-di -O benzyl -3-O-nethyl -6-O (tert-butyldinmethylsilyl)-[err]- 15

Dgal act opyranosi de: The above conpound (773 ng, 1.8 mmol) is benzylated as
described in B27p-Aminophenyl Af(@ﬂnethyhaw-galasmwmm [ petrol eum
ether/ethyl acetate 30:1 [err] 5: 1] a colourless foam (810 ngy, 74 % is

obt ai ned; TLC [petrol eum ether/e era rr
1.32.c) p-Nit r&?ﬁ‘ﬁ&ﬁ‘?ﬁ T4 G4 @%}é)rgwn ’@fﬁ‘g{cﬁ?/ %AT[ ]&fﬁ‘]“‘ésg%qs‘é@?%p‘?%ﬂ’ﬂ%e
Conpound 1. 32-1b24( 7@Eer”&)ncént?atimobf) thesfilitats @i wacuo and @b;tradst;ozhr of ltheares(cﬁuenlb)) :

e 0 i lah 5 RO IREL MR AR P i

m nut es dfd t Hethykcaoetatelt Rat=c0l05;nmelting pointi~t £15°0 @etompesitiam)ogr aphy

[ petrol eum ether/ethyl acetate 5:1 [err] 3:1 [err] 2:1], 25 col ourl ess
crystals (512 Eng, 8161 A are obtained; TLC [petrol eum et her/et hyl acetate
xample : :

p-Aminophenyl 2,3-di-O-methyl-B-D-galactopyranoside

OH
O. .0
HO “ cl> : “NH
O CH
H,c” ®

1.28.a) Isopropylidenation of p-nitrophenyl f-D-galactopyranoside:

Anhydrous toluenesulphonic acid (500 mg) is added to a solution of p-nitropheﬁyl B-D-

15 galactopyranoside (7.5 g, 25 mmol) in absolute acetone (1000 ml). Acetone (250 ml)

is distilled off under normal pressure in the course of 30 minutes and, immediately

thereafter, the mixture is neutralized- by addition of potassium carbonate (500 mg).

After concentration in vacuo, the residue is stirred with diethyl ether (1000 ml). The

i mixture is filtered, the filtrate is concentrated and the residue is purified by flash

20 chromatography [petroleum ether/ethyl acetate 2:1 — 1:1 — 3:2]. Two product fractions
are obtained by this procedure:

Fraction 1: p-Nitrophenyl 3,4-O-isopropylidene;B-D-galactopyranoside; colourless foam
(3.74 g, 44 %); TLC [methylene chloride/methanol/ammonia (25 %) 15:3:0.2]: R; =
0.59; [@]?® = -54.2° (¢ = 0.38/CH,0OH).



- 63 - 1:1]: Rerr] =0.36; nelting point = 177[err]C. 1.32.d)

p- Ni trophenyl 2,4-di-0O benzyl-3,6-di-Onethyl-[err]-D gal act opyr anosi de:
The_ahove conpound (446 ng, 0.9 mml) is nethylated as described in Exanple
1.24.c. After flash chromatography [pet$®leum ether/ethyl acetate 20:1
[err] 10:1 [err] 8:1], 5 a colourless oil (401 ny, 87 % is obtained; TLC
[ pet r ol eum et Reactien Ryp-Nitrapthenyl 416-Oisopropylidene-foD7galackapyrdnoside sldariess foam

0.96/CH err] rs ] =
3, 6- di - Orreth ? % "%’iﬁb @“éﬂ?gﬁrgg%‘de/"&thané’gmé‘m°néaz(2ds (453921, Re =
mol ) is hydr één&%]ed=a§ QebeTi Hanpl e 1.24. After evaporation of
the conbined filtrates in vacuo and extraction of the residue by 10

obt ai ned: - TLCIEREN YRR b RuEE b Sopra e D el ranediafig
zogné = >28?Lerr] C gdecorrpom ti onz Exarrglf 1. 33 p- Am nophenyl .

2’ 3- d: enzﬂ'achgé i fBBg%x o 2’%ﬂ’]oiélb(-ig%fl g%:t op Ealﬁo ﬁlﬁrlﬁ%%'ﬁs 'ﬂe&%?n%ﬁ g’yd
(2.4 g, 5 mmE)camplerﬂe%glAaﬁ cﬁfaé‘b chromatographyi [meE& Wil e&ex/eﬁwl aceta:#tSe} —+ Rddh
chr omat ogr aphy chRgte&)! f%b!x‘i‘i‘(?tdﬁ 168 14Yis oBERAE TLE | c{)?étﬁﬂédm éth%r/lth PéHePdi!é '1‘1?5

crystals (1.89 /4 are ar ne {petr eum et her/ et aceta
1:1]: Rerr] —fﬁeféz Lﬁ‘ﬁ)t glﬁfr‘[b% - 64 - 1.33)
p- Am nophenyl 4 6- di - O net hy [err] D- gal act opyranosi de: Conpound 1.33. a
(1.53 g, 3 descr | 1.24. Colourless
cryst al's (890 cbé’gml @% #‘ﬁé&'e%kb%h§9&yf§m *acetate 1:1]: Rf
0.71; nelting point = 180[err] C (deconposition).
10  The above compound (2.77 g, 7.5 mmol) is reacted as descnbed in Example 1.24.d.

After 1 hour at room temperature, the mixture is concentrated in vacuo and the residue
is dried under an oil pump vacuum for 1 hour. Digestion with diethyl ether/petroleum
ether 1:1 (100 ml) gives colourless crystals (1 11 g 45 %); TLC [ethyl acetate]: R, =
0.24; melting point = 156°C.

15 1.28) p-Aminophenyl 2,3-di-O-methyl-p-D-galactopyranoside:
Compound 1.38.c (989 mg, 3 mmol) is reduced as described in Example 1.24.
A colourless oil (396 mg, 44 %) is obtained; TLC [methylene

chloride/methanol/ammonia (25 %) 15:3:0.2]: R; = 0.50; [@]® = -19.4° (¢ =
0.16/CH,OH).

20 Example 1.29
p-Aminophenyl 2,4-di-O-methyl-B-D-galactopyranoside
OH

o] (o)
H3c ~ ‘s, \©\
o ‘o NH

l 2
OH CH,



O nethyl -[err]-D-gal act opyranoside [err] 1.34.a) p-N trophenyl
i -O-nethyl-6-0Otriphenylnethyl-[err]-D gal act opyranosi de: Conpound
a (1.63 g, 3 mol) is nethyl ated- 8% -described in Exanple 1.24.c. After
0 flash chromat ography [petrol eum ether/ethyl acetate 5:1 [err] 3:1],
colourless foam(1.24 g, 71 % is obtained; TLC [petrol eum et her/ et hyl
acetate 1:1]: Rerr] = 0.54; [err] = -53.6 (¢c = 0.3/CHerr]OH. 1.34.b)
p- Ni trophenyl 2,3,4-tri-Onethyl-[err]-D gal actopyranosi de: The above
conmpound (1.17 g, 2 mol) is reacted as described in Exanple 1.24.d. 15
After flash chromatography [petroleumether/ethyl acetate 3:1 [err] 2:1],
colourless crystals (468 ng, 68 % are obtained; TLC [petrol eum et her/ethyl
acetate 1:1]: Rerr] 0.12; nelting poi nt = 104C; [err] = -68.2 (c =
0.47/CH err]OH). 1. 34) p- Am nophenyl
2,3,4-tri I ¢ I de: Conmpound 1.34.b (343 ng, 1
nol ) is red[;l‘aieJ]dX) elélé(r)l ng&ﬂﬁb@%r%p 1.24. Beige 20 crystals (224
ng, 71 % are obtained; TLC [net hyI ene chI ori de/ met hanol /anmoni a (25 %

5 Exanpl e 1. 34 p- Am nophenyl
2,3,4-tri -

2,3__4_ tr

1.24

1

éSA% gopz)]henilf %"%ﬁtlrzl% 1|1ng ery %Wwdﬁdescnbecﬁi EXWR? a%g&%r
p- Ni t r opheny|flast shremaﬁqgr@h;&w%ﬂ ‘{ f’ﬁhggﬁcs &jl ﬁ%&ﬁﬁ%‘”_{@;o b

(2.63 g, 3 m%bﬁmhﬁmh&te?d“&qbredmweieyotamnekbscrl bed |n Exanpl e 5 .
1.25.a. After flash chronmatography [petrol eum ether/ethyl acetate 5:1 [err]
2:1], a brownish oil (890 ng, 32 9% is obtained, TLC{eth I acetate]l

Rlerr] =5. 3Fradtionr]: triphegFlBethyl 2-O-(p-nitrophenyl)-3- -O-benzyl-6-O-triphenylmethyl-B-D-

galactopyranoside, colourless foam (8.5 g, 32 %); TLC [petroleum ether/ethyl acetate
2:1]: R, = 0.68; [0]* = +42.8° (c = 1.0/CH,Cl,).

Fraction 2: p-nitrophenyl 3-O-benzyl-6-O-triphenylmethyl-B-D-galactopyranoside,
colourless foam (9.0 g, 47 %); TLC [petroleum ether/ethyl acetate 2:1]: R, = 0.22; [a]*
10 =-22.6° (c = 1.03/CH,CL).

1.29.b) p-Nitrophenyl 2,4-di-O-methyl-3-O-benzyl-6-O-triphenylmethyl-p-D-
galactopyranoside:

Fraction 2 from Example 1.29.a (7.6 g, 12 mmol) is methylated as described in
Example 1.24.c. After flash chromatography [petroleum ether/ethyl acetate 15:1 —

15 10:1], a colourless foam (7.07 g, 89 %) is obtained; TLC [petroleum ether/ethyl acetate
2:1]: Ry = 0.79; [a]® = -35.8° (¢ = 1.09/CH,OH).

1.29.c) p-Aminophenyl 2,4-di-O-methyl-3-O-benzyl-3-D-galactopyranoside:
The above compound (6.0 g, 9 mmol) is hydrogenated for 48 hours as described in
, Example 1.26. Colourless crystals (1.39 g, 40 %) are obtained; TLC [ethyl
20 aceté.te/petroleum ether 2:1]: R, = 0.20; melting point = 148°C.

1.29) p-Aminophenyl 2,4-di-O-methyl-B-D-galactopyranoside:

Compound 1.29.c (779 ing, 2 mmol) is hydrogenated for 5 days as described in
Example 1.24. After evaporation of the combined filtrates in vacuo and extraction of



(c = 0.9/CHerr]d[err]). 1.35) p-Am nophenyl

2,3,6-tri-Onmethyl-[err]-D-gal act opyranosi de: The above conpound (858 nm,
2.5-mmol ) is reduced as described in Exanple 1.24. A 10 bei ge foam (519
my, 66 % is obtained; TLC [ethyl acetaf@}: Rlerr] = 0.23; [err] =
-3
2,

4.5 = 0. 86/ 1. 36 - A henyl
4, 6[ i ir] ?ré‘i%fﬂﬂdrlsgr;% bali éﬁ?%@t %@Eﬁ&r & P]rB %ﬁgw%ggrqsnmhtqrmﬂe 391
2,4, 6-tri-O meig)y85 6)Cakeokginef ML [thyll aceta8ly RS, 08 méhing g&ﬁﬂp@!wc

1.26.a (1.96 gdcgn}?ggké%*s nmet hyl at ed as described in Exarrple 24.c. After
fl ash chr omat 69t a rol eumether/ethyl acetate 10:1 [err] 8:1],

. colourless crystals - 66 - (1.47 g, 68 %9 are obtained; TLC [petrol eum
ether/ethyl agghiinie 7.3 R 0.46; nelting point = 164[err]C. 1. 36)

p- Am nophenyl 77%1_ O et hyI [err]-D gal act opyr anosi de: The above
conmpound (1.3 g, 3 mmol) is reduced as described in Exanple 1.26. 5

Col ourl ess cr psAdliofeAF] 256-diSG-Methyl-8-IRBhRcivpiraddsidd et hy!

acet at e/ petroPeum etlﬁer? ]:m] 8 sl;pjgma ﬁiﬁg p0|ne'£ = 147[err] C
(deconposition). Exanple 1.37 p Am@fd;phenyl
3,4,6-tri-Onethyl-[err]-D-gal actopyranoside [err] 1.37.a) p-N trophenyl
2- O-benzyl -[err]-Dgal act opyranog de: 410 Fractl on 1 from Exanple 1.27.a
(1.17 g, 2 mol) is reacted as de n e 1.24.d. After flash
chr omat ogr aphy [ petrol eum et her/ et hyl ac tat [err] 2:1], colourless
crystals (468 ng, 68 % are Obtﬁh ; ,{Jp et her/et hyl acetate
1:1]: Rerr] =0.12; nelting point 04[er]C [err’]‘; -68.2 (c = '
0.47/CH err] OH). OH CH :

3

1.30.a)p-Nitropheny12,6-di-04methyl-3,4-.O-isopropylidene-B-D-galactopyranoside:

Fraction 1 from Example 1.28.a (4.1 g, 12 mmol) is methylated as described in

Example 1.24.c. After flash chromatography [petroleum ether/ethyl acetate 10:1 — 8:1

— 5:1], a colourless oil (3.25 g, 73 %) is obtained; TLC [petroleum ether/ethyl acetate
10 1:1]): Ry = 0.65.

1.30.b) p-Nitrophenyl 2,6-di-O-methyl-B-D-galactopyranoside:

The above compound (2.77 g, 7.5 mmol) is reacted as described in Example 1.24.d.
After flash chromatography [ethyl acetate/petroleum ether 2:1], colourless cyrstals (1.63
g, 66 %) are obtained; TLC [ethyl acetate]: R; = 0.31; melting point = 222°C.

15 1.30) p-Aminophenyl 2,6-di-O-methyl-B-D-galactopyranoside:

Compound 1.30.b (989 mg, 3 mmol) is reduced as described in Example 1.24.
A colourless oil (597 mg, 66 %) is obtained; TLC [methylene
chloride/methanol/ammonia (25 %) 15:3:0.2): R; = 0.56; [a]®® = -53.1° (c =
0.49/CH,0H).



1.37.b) p-Nitrophenyl

2- O benzyl -3,4,6-tri-Onethyl-[err]-D-gal act opyranosi de: 15 The above
conmpound (391 ng, 1 mmol) is nmethylated as described in Exanple 1.24.c.
After flash chromat ography [petrol eunrélher/ethyl acetate 10:1 [err] 5:1],
pal e yellow crystals (303 ng, 70 % are obtained; TLC [ethyl acetate]:
Rlerr] = 0. 8Example]ll.d -76.5 (¢ = 1.1/ CHerr]d[err]). 1.37) p-Am nophenyl
3,4,6-tri-Onethyl-[err]-D gal act opyranosi de: 20 Compound 1.37.b (260

ng, 0.6 mmol) is hydrogenajed as descrjbed in Exanp]le 1.24. Beige crystals
(161 ny, 86 dPrAminophenyl é&ﬁl’%@eqﬂrlﬁ -gglegtogygqm%emtats 0. 20?j ke ng
poi nt = 132C. - 67 - Exanpyg 1. 38 p-Ami nophenyl

2,3,4,6-tetra-O-nethyl-[err]-
p- Ni trophenyl 2,3,4,6-tetra-
p- Ni trophenyl [err]-D- gal actopy
described in 5 Exarrplpgc 4

gal act opyranoside [err] -1.38. a)
P o] al act opyr anosi de:

Iy, 3 mol) is nethylated as
ser) bed | [ . h chromat ography [ petrol eum
ether/ethyl acetate 8:1 [err]O%®: fiH2: | ourl ess, wax
solid (633 ng, 59 % is obtained; &TLC [et hyl acet at e]jd:Hsg[éecﬁ)] = 0. 67; [er?/]
= 55.7[err] (c = 0.9/CHerr]Cgrd). 1.38) p-Am nophenyl
2,3,4,6-tetra-O nethyl -[err]-D3gal act opyr anosi de: Conpound 1.33.a (536 ny,
1.5 mmol) is hydrogenated as described in Exanple 1.24. 10 After :
evapor at i on dof.31.49p-Nithbpleny12,6-di-Oxbaszyl-3,4-Ocisopropyliderie-p-d-gakactopyramside:
resi due by boiling with diethyl ether (20 m), colourless crystals (412 ng,
84 % are obtained; TLC [ethyl acetate]: R err] = 0.42; nelting point_ =
204C ( deconpd¥attiamn) . fremaFsaraple. B38- (il g plde mymol)-ip-bhennaylated rasndescibeq dar |

5 Example 1.26.c. After flash chromatography [petroleum ether/ethyl acetate 6:1], a
yellowish oil (5.3 g, 85 %) is obtained; TLC [ethyl acetate/petroleum ether 2:1]: R; =

0.76; [o]® = +8.8° (c = 1.2/CH,OH).

1.31.b) p-Nitrophenyl 2,6—di-0-benzyl-B-D-galacfopyranoside: '

The above compound (4.69 g, 9 mmol) is reacted as described in Example 1.24.d.

10 After 30 minutes at room temperature, the mixture is concentrated in vacuo and the
residue is dried under an oil pump vacuum for 1 hour. Recrystallization from ethanol
gives colourless crystals (2.89 g, 67 %); TLC [ethyl acetate/petroleum ether 2:1]: R, =
0.42; melting point = 133°C; [a]® = -64.2° (¢ = 1.0/CH,OH).

1.31.c) p-Nitrophenyl 2,6-di-0-benzyl-3,4-di-O-methyl-B-D-galactopyranoside:

15 The above compound (2.4 g, 5 mmol) is methylated as described in Example 1.24.c.
After recrystallization from ethanol/n-hexane, colourless crjrstals (1.74 g, 69 %) are
obtained; TLC [petroleum ether/ethyl acetate 1:1]: R, = 0.74; melting point = 149°C.

1.31) p-Aminophenyl 3,4-di-O-methy-p-D-galactopyranoside, acetate:

Compound 1.31.c (1.52 g, 3 mmol) is hydrogenated as described in Example 1.26.

20 Colourless crystals (664 mg, 62 %) are obtained; TLC [methylene
chloride/methanol/ammonia (25 %) 15:3:0.2]: R; = 0.47; melting point = 140°C
(decomposition).



15 p- Ni trophenyl a- D mannopyranoside (3.0 g, 10 mmol) is hydrogenated as
described in Exanple 1.23. The precipitation from nethanol/diethyl ether
gi ves_colourless crystals (2.03 g, 75 % ; TLC [nethanol]: R err] = 0.69;
[err] = +102.7 (c =1.0/Herr]O; nelt+wd point= 161[err]C. - 68 -
Exanpl e 1.40 p- Am nophenyl 3-O nethyl-[err]-D mannopyranoside [err] 1.40.a)
p- Ni t r opheny| Efarapleri.3henyl net hyl - [ err] - D- mannopyr anosi de: p- N trophenyl
a- D- mannopyranoside (3.0 g, 10 mmol) is tritylated as described in 5
Exanple 1.24.a. Colourless crystals (4 35 g, 80 9% .are obtained; TLC
[ met hyl ene chp-dmminepheny] 3+6rdi- thyBDgalpetopyrandside:. Rrerr] =" 0.52; [err]
= +104.0[err] (c = 1.0/CHerr]OH); Cp_pl ting point = 102-104[err]C. 1.40.hb)
p- Ni t rophenyl 3-O net hyl -6- O trigfienyl met hyl -[ err] - D mannopyr anosi de: The
above conpound (2.72 g, 5 mvl) |s reacted with nethyl iodide (2 m, 30
mml) 10 as described in Exanp Q8. 20
[ petrol eum et her/ethyl acetate 2: 1] and]|repr¢
et hanol / n-hexane, col ourless crystdls (1,83 d
[ met hyl ene chl ori de/ net hanol / ark®hi a "O.NH. Rlerr] = 0.68; [err]
= +106.4[err] (c = 1.0/ CH err]OH); ting point = 104C. 1.40)
p- Am nophenyl 3-0O net hyl -a-D- manq_geyr%nosi de: 15 Compound 1.40.b (1.4 g,
2.5 mol) is dissolved in methanol* (50 m) and, after addition of :
pal | adi um on- p@2. ¥y p-NiteOph eh D 3%06in Rhy 10O +(@e r t-bydy bjometh ydsilys)-faD-i ed
out in a hydro e# at rmsgl&g_re under a slightly increased pressure for 24
hours. The sug’gﬁ OPYTRMOICE} | t ered over Celite and the material on the
filter is washed thoroughly with nmethanol (100 m). After concentration of
the filtrate j . ' LRl o y . 8(fth
the mxt ure | IRARELTL ¢ 13 ihoD BEFLEL By RRESRAYECHIHEE (125 ) & aihol) dee
added to a solution of compound 1.25.a (1.58 g, 5 mmol) in dimethylformamide (150

ml) and the mixture is stirred at room temperature for 24 hours. The reaction is then
interrupted by addition of water (100 ml). The mixture is diluted with methylene
chloride (1000 ml) and the organic phase is washed with water (2 x 1000 ml), dried
10 over magnesium sulphate (20 g) and concentrated in vacuo. After flash chromatography
[petroleum ether/ethyl acetate 15:1 —> 10:1 — 5:1], a yellowish foam (826 mg, 38 %),
which is still slightly contaminated, is obtained; TLC [ethyl acetate]: R; = 0.59; [o]?®
= -56.3° (c = 1.0/CH,Cl,). :

1.32.b) p-Nitrophenyl 2,4-di-O-benzyl-3-O-methyl-6-O-(tert-butyldimethylsilyl)-3-
15 D-galactopyranoside:

The above compound (773 mg, 1.8 mmol) is benzylated as described in Example
1.26.c. After flash chromatography [petroleum ether/ethyl acetate 30:1 — 5:1], a
colourless foam (810 mg, 74 %) is obtained; TLC [petroleum ether/ethyl acetate 5:1]:
R; = 0.58. :

20 1.32.c) p-Nitrophenyl 2,4-di-O-benzyl-3-O-methyl-p-D-galactopyranoside:

Compound 1.32.b (732 mg, 1.2 mmol) is dissolved in tetrahydrofuran (6 ml) and a IM
solution of tetrabutylammonium fluoride in tetrahydrofuran (2.4 ml) is added at 0°C.
The mixture is stirred at room temperature for 40 minutes and then concentrated in
vacuo. After flash chromatography [petroleum ether/ethyl acetate 5:1 — 3:1 — 2:1],
25 colourless crystals (512 mg, 86 %) are obtained; TLC [petroleum ether/ethyl acetate



| yophi l'i zed. A browni sh anorphous solid (709 ng, 99 % is obtained; TLC

[ met hyl ene chl ori de/ met hanol /anmonia (25 %9 15:3:0.2]: Rerr] = 0.33; [err]
= 492.9 (c 1.1/CHerr]OH). - 69 - Exanple 1.41 p- Anm nophenyl

2, 3-di - O net hyl - a- D- mannopyr anosi de OH p2rr] 1.41.a) p-N trophenyl

4, 6- O benzyl i dene-[err]-D mannopyranosi de: Benzal dehyde di net hyl acet al
(3.2 n, 21.41poR} =dhd6;ameltingipeint entiT#Csol ution of 5 tetrafl uoboric acid
in diethyl ether (2.7 nm, 20 rrm)l) are added to a solution of p-nitrophenyl

[err]- Dmannopyran05|de (60 , mmol ) in dinmethylformanmide (120 ml). The
mxture is stilr¥ed HN‘VBBH?‘H@%Q%F’EQJP@WM’GSthm@ yl-ReDgalastopymanesidéicn
interrupted by addition of triethyl am ne (2. 8 m, 20 mol) and the m xture

|5 conoent t Sl hofe ot Riad W h 5T SR8 Ak YSRGS evamp
obt ai ned TLCI[ 24wt Hgﬂeerﬁlaslcﬁhomﬂngtamylipcttdlémﬂrer/ethyﬂﬁqe%te 26:13501021 — Bi1g) r ]
0.82; [&rr] a‘CO ?ZQS{IQII QEO]hm% ?#Wﬁrcfbk&écf "o '[pe%iewgthggétﬂgll acetate 1:1]:

116[err]C 1. 41
2, 3-di - O met h{e enzyﬁﬁ eﬁ@e- 8-%/GHAgpyr anosi de: The above conpound

(3.9 g, 10 rrrml) is nethylated as descrlbed in Exanple 1.24.c. After flash
chr omat ogr aph e ot ate 20;1 [err]_7:1] and 15
reprecipitati gﬁ[z? M?éﬂenatgé\‘féﬁ ?@xﬁh@-galaemwm@s«te f oam (3 2.9, 77
% is obtai ned TLC [ethyl acetate/petroleumether 2:1]: Rerr] 0. 67; _
[err] = +167. / 1 -Am'n he

2, 3-di - Orreth err‘% %Eﬁ[gz&%%msl e@ agfl%gcrtbfdng@camgl%ﬁ)

i s hydrogenat édteasvm@mm@fdthc reofbbined| filtrateaGn vafuccand blet&tctloin rofnied fegidap ity .
[ethyl aggt at Bélﬂlﬁgrﬁlﬂ?'dfr;&lﬁﬁlrﬁﬁer??é d%ﬁr F]Jlgﬁlléﬂl {%sga%g omﬁg 995/6%1 Oobtalﬁgé €

with 0.5 % of E t hyl a
obt ai ned: etroleum ¢ er/ethyl acetate 1:1]: = 0.0 meltlng point = >280°C

(decomposition).

Example 1.33

p-Aminophenyl 4,6-di-O-methyl-B-D-galactopyranoside

15 1.33.a) p-Nitrophenyl 2,3-di-O-benzyl-4,6-di-O-methyl-B-D-galactopyranoside:

Compound 1.26.d 2.4 g, 5 mmbl) is methylated as described in Example 1.24.c. After
flash chromatography [petroleum ether/ethyl acetate 5:1 — 3:1], colourless crystals (1.89
g (74 %) are obtained; TLC [petroleum ether/ethyl acetate 1:1]: R, = 0.76; melting
point = 100°C. '



TLC [ et hyl ene chl ori de/ nmet hanol /ammmonia (25 % 15:3:0.2]: Rf = 0.31; [err]
= +83.6 (c = 0.76/CH err] OH). - 70 - Exanple 1.42 [err] 1.42.a)

p-Ni trophenyl 3-0O net hoxycarbonyl net hyl -[err]-D- gal act opyr anosi de:

D butyltin oxide (9.3 g, 37.5 mmol ) isé@dded to a solution of p-nitrophenyl
[err]-D gal actopyranoside (7.53 g, 25 mmol ) in absol ute di oxane (180 m)
and t he m xt ut.33) p-Amindpbanyd,6di€)-methy-fxD-galactopyrahonide;, net hyl
bronoacetate (8.3 nl, 90 mml ) and tetrabutyl anmoni umiodide (9.25 g, 25
mmol ) are added to the sol ution obtained and the batch is stjrred under

reflux for a Fompawnd 3.338utlsd3 gnd meoeisthydsogenatied dissdeseribed oy Example ol
and the resi dgelouﬂessLUrys‘tale@ww:ngl 965 ) Gl enfatnea;r FROY metiRbbldtBylaacetate 1:1]: R,
chl orlde/netha lﬁgé '[“};1 2@1@ dIn ad Ilgn to some by-products, the
conpound 1. 427 lOme BRinL kY G {desamnes crystals (4.05 g, 43 %; TLC
[ met hyl ene chl orlde/rrethanollarrrmnla (25 0/() 15:3:0.2]: Rerr] 0.54; [err]
= -62.0[egr] ﬁ sole PAgH err] O ; nmel ting point 176[err]C. 142) _
p- Am nophenyl xycar bonyl net hyl -[err] - D-gal act opyr anosi de: Conpound
1.42.a (3.73 g, 10 mol ) is hydrogenated as described in Exanple 1.24. 15

After reprecipigminophehyIC2]3AlteR00Me la hbsigé crystals (2.98 g,
87 % are obtg-: ned; O%TLJOZr?ét hyl ene chl ori de/ rrcgﬁ])gﬁol [amonia (25 %

15:3:0.2]: R[err] = 0.39; [err] =0OM6.3 (c = 1.07/CHerr]OH); nelting point

= 155C. Exanple 1 .43 [err] E@;

1.34.a) p-Nitrophenyl 2,3,4-tri-O- methyl ~6-O-triphenylmethyl-$-D-
galactopyranoside:

Compound 1.24.a (1.63 g, 3 mmol) is methylated as described in Example 1.24.c. After

10 flash chromatography [petroleum ether/ethyl acetate 5:1 — 3:1], a colourless foam (1.24
g, 71 %) is obtained; TLC [petroleum ether/ethyl acetate 1:1]: R, = 0.54; [a]*° = -53.6°
(c = 0.3/CH,OH).

1.34.b) p-Nitrophenyl 2,3,4-tri-O-methyl-3-D-galactopyranoside:

The above compound (1.17 g, 2 mmol) is reacted as described in Example 1.244d.

15 After flash chromatography [petroleum ether/ethyl acetate 3:1 — 2:1], colourless

_ érystals (468 mg, 68 %) are obtained; TLC [petroleum ether/ethyl acetate 1:1]: R; =
0.12; melting point = 104°C; [o]*® = -68.2° (c = 0.47/CH,OH).

1.34) p-Aminophenyl 2,3,4-tri-O-methyl-p-D-galactopyranoside:
Compound 1.34.b (343 mg, 1 mmol) is reduced as described in Example 1.24. Beige

20 crystals (224 mg, 71 %) are obtained; TLC [methylene chloride/methanol/ammonia (25
%) 15:3:0.2]: Ry = 0.67; melting point = 138°C.



- 71 - 1.43.a) p-Ntrophenyl 3-0 carboxynethyl-[err]-D gal act opyranosi de,
sodiumsalt: A solution of sodium hydroxide (400 ng, 10 nmmol) in water (5
.m).is. added to a solution of conpound 1.42.a (3.73 g, 10 mmol ) in nethanol
(100 nl) and the mixture is stirred at-65omtenperature for 2 hours. After
concentration in vacuo, the residue is 5 dried under an oil punp vacuum
for 2 hours aEsampleahd® (100 M) is then added. The mixture is boiled under
reflux for 5 mnutes and, after cooling in an ice-bath, the solid is
flltered off to give_col ourless cryst (3,66 g, 96 .%; TLC [nethanol]:
Rlerr] = 0. 62P-Aminophenyl-}3§-tri-O-methy i‘@FP&allﬂ“@l)y“‘Hﬁ?‘ ng point =

180- 185[err]C 1.43) p-Am nophenyl oy

3- O carboxymet hyl -[err]-D-gal act ofyr anosi de, sodiumsalt: 10 The above
conmpound (3.05 g, 8 mol) is hydjogenated as described in Exanple 1.24.
After extraction by b0|I|ng with 9 8Q colourless crystals (2.03
70; [err] =-22.4 (c
nple 1.44 15

1.0/CH[err]C]—|);_ rreltlng point =1
p- Ami nophenyl 3- O car banoyl net higP- pyTRosi de [err] 1.44.a)
p- Ni trophenyl 3- O carbanoyl net hyl -[ er Dngal act opyr anbsi de: A 25 %
strengt h aqueous solution of a i 10 3I s added to a solution of
conpound 1.42.a (373 ng, 1 mmol) ih nethanol (30 m) and the mixture is
stirred at robB35jaypeNiteéphenyl 2,3,6LfrivO-methyl-3-BFgslactopyemosidat i on i n vacuo,
the residue is dried 20 under an oil punp vacuum for 2 hours and et hanol
(30 M) is then added. The m xture is boiled under reflux for 5 m nutes and

filtered, aft€ompowtd hgOibn(2:3 g, Gembmwihis methyated scloctively @s desoriped in Exqraple
my, 85 % TLF 5 aetA¥re eﬂsshc'e Eifﬂy“ﬁgéﬁldi &/ tate 531 L>2bi1) -
Rierr] =0 Gi ] i a%ér G er eﬂ%'iff@e g, PoiAL 41,200
browms oil (890 mg, A») 1s obtamed TL [ethyl acetate] [a]* = -63.3°
(c = 0.9/CH,ClL,).
1.35) p-Aminophenyl 2,3,6-tri-0-methyl-B—D—galéctopyranoside:
' The above compound (858 mg, 2.5 mmol) is reduced as described in Example 1.24. A

10 beige foam (519 mg, 66 %) is obtained; TLC [ethyl acetate]: Rf 0.23; [a]®=-34.5° |
(c = 0.86/CH,0H).

Example 1.36

p-Aminophenyl 2,4,6-tri-O-methyl-B-D-galactopyranoside

1.36.a) p-Nitrophenyl 2,4,6-tri-O-methyl-3-O-benzyl-B-D-galactopyranoside:

15 Compound 1.26.a (1.96 g, 5 mmol) is methylated as described in Example 1.24.c. After
flash chromatography [petroleum ether/ethyl acetate 10:1 — 8:1], colourless crystals



(deconmposi tion). 1.44) p-Am nophenyl

3- O car banoyl net hyl -[ err] - D-gal act opyr anosi de: The above conpound (287 ng,
0.8 mml ) is hydrogenated as described in Exanple 1.24. After
reprecipitation from nethanol /di et hyl -eééer, col ourless crystals (207 nyg,
79 5 % are obtained; TLC [nethyl ene chl oride/ net hanol / ammoni a }%25 %
15:3:0.2]: R €147 & 68 %), aeohtaingd;pSLE: [petrolpnme etherethyk @eeiples?di:oRy = 0.46;
Exanpl e 1.45 p-Am DVl a0

3- O (N- et hyl %@Mﬁ@gﬁ%ﬁﬁﬁ) -[err]-D-gal actopyranoside [err] H 1.45a)

p- Ni trophenyl 3-O (N-net hyl -car banoyl met hyl ) -[err]-D gal act opyranosi de 10
A 30 % streng F}Qn 1 2 Ap-64-OnidihylprDagaladtopyanosideadded to a

sol ution of cg%ﬁgﬁmﬁ"z.ay(sﬁ ng, 1 r#z)l) i%anetﬁginol (30 M) and the
m xture is stirred at roomtenperature for 2 hours. After concentration in
vacuo, the reghdushovs cdipetndr(@sr gad mimol) isvpednaed am deseritedhinu Example 126n
recrystal Lize rometh S Y , %

obt ai ned; 5TLC§°&@¥{$§T 8‘?(3{%568 ri fé r#e?‘ﬁ%% F’%@h?&%@m S%tgﬁ%p%rgﬁgﬁloetgfr
Rl err] = 0.33; 2t1dr R} =-0.1236néltipg peint =0} gamppositiga)t i ng poi nt = 205C.

1. 45) p- Am nophenyl

3- O (N-net hyl - car banoyl net hyl ) -[err] - D- gal act opyranosi de: Conpound 1.45. a
(298 ny, 0.8 dmampled.-Il drogenated as described in Exanple 1.24. After
reprecipitation from nethanol/diethyl ether, colourless crystals (180 ng,

15300 ] - Ry arApboppeng T trEp Y APRpREOIBRARETOS 122 T o

p- Am nophenyl 3-O (N-propyl -car bam)xlcmgt hyl)-[err]-D gal act opyranosi de
[err] o

)
H,C” |

1.37.a) p-Nitrophenyl 2-O-benzyl-3-D-galactopyranoside:

10 Fraction 1 from Example 1.27.a (i.17 g, 2 mmol) is reacted as described in Example
1.24.d. After flash chromatography [petroleum ether/ethyl acetate 3:1 — 2:1], colourless
crystals (468 mg, 68 %) are obtained; TLC [petroleum ether/ethyl acetate 1:1]: R, =
0.12; melting point = 104°C; [a]*® = -68.2° (¢ = 0.47/CH,0H).

1.37.b) p-Nitrophenyl 2-0-benzyl-3,4,6-tri-O-methyl-p-D-galactopyranoside:

15 The above compound (391 mg, 1 mmol) is methylated as described in Example 1.24.c.
After flash chromatography [petroleum ether/ethyl acetate 10:1 — 5:1], pale yellow
crystals (303 mg, 70 %) are obtained; TLC [ethyl acetate]: R, = 0.81; [a]** = -76.5° (c
= 1.1/CH,CL,).

1.37) p-Aminophenyl 3,4,6-tri-0-methyl-B-D-galactopyranoside:
20 Compound 1.37.b (260 mg, 0.6 mmol) is hydrogenated as described in Example 1.24.

Beige crystals (161 mg, 86 %) are obtained; TLC [ethyl acetate]: R, = 0.20; melting
point = 132°C. '



1.46.a) p-Nitrophenyl -

3- O (N-propyl - carbanoyl net hyl )-[err] - D gal act opyranosi de: Conpound 1.42. a
(373.my, 1 mmol) is reacted with with n-propylamne (823 [err]l, 5 10
mrol ) as described in Exanple 1.45.a. -A%ter concentration in vacuo, the
residue is reprecipitated from ethanol/n-hexane. Col ourless crystals (340
my, 85 % ar eEmmimMﬁ TLC [ et hyl ene chl ori de/ net hanol / ammoni a (25 %
15:3:0.2]: Rerr] = 0.49; [err] = -32.4 (c = 1.0/CHerr]OH); nelting point

= 155[err] C 1 46)

3-O (N-propyl P !“E)‘HEHW )?E?’E §¥‘Itﬁ'ﬂ'm5ﬂ5315apf%§ﬁtﬁm§f‘8§delo Conpound
1.46.a (320 ng, 0.8 nml) is hydrogegmted as described in Exanple 1.24.
After reprecipitation from net hanad7 di &t hyl ether, colourless crystals (188
ng, 63 % are obtained; TLC [nethy]ene chlorjde/ rret hanol / ammonia (25 %
15:3:0.2]: Rerr]=0.31; nelting p 2 74 - Exanple 1.47

p- Am nophenyl 3-0O (N-butyl - carbanoyl et hylf)-[ e D¢ gal act opyranoside [err]
1.47.a) p-Ntrophenyl H,C " \
3- O (N-butyl - car banoyl net hyl ) - [er r‘?-D IactQprranosi §, Conpound 1.42.a
(373 ng, 1 mmol) is reacted wth n-butytam (900 [err]l, 10 nmml) 5 as
described in Exanple 1.45.a. After H:gn’centra I*on in vacuo, the residue is
reprecipitated from ethanol/n- hexané. Col ourl ess crystals (413 ng, 100 %
are obt al ned; 1.38@)[pNitimgpleeny] 2|3,46tetra+niethyl-B-Drgalactapyenodided 5: 3: 0. 2] :
Rlerr] = 0.51; [err] =-26.8 (c = 1.0/CH err]OH); nelting point = 92C
1.47) p- Am nophenyl

3-O (N-butyl - pehhbrenbgnyﬂr&rlﬂsga)ac[@quogdg&?%meﬁ mmel iymethylated apdesstibed in

1.47.a (332 ”Exaxg?@ mmé JAftet fRVEIRGRRRERL éﬁ%ﬁ&ﬁd&ﬁ&/étﬂyl'ﬁé&%'i&el 1,84 -

34 5 ar6 obt Ailous ThasqRutan why %hﬁiﬁ?ﬁ%é?ﬁ%l&%ﬁ? ishysocatel

15:3: 0. 2] : Rf R,6.(887; [e@?t= 55.79alcrt 0:9/CH gk r ] C.

1.38) p-Aminophenyl 2,3,4,6-tetra-0-methyl-B-D;galactopyranoside:

Compound 1.33.a (536 mg, 1.5 mmol) is hydrogenated as described in Example 1.24.

10 After evaporation of the combined filtrates in vacuo and extraction of the residue by
boiling with diethyl ether (20 ml), colourless crystals (412 mg, 84 %) are obtained;
TLC [ethyl acetate]: R; = 0.42; melting point = 204°C (decomposition).

Example 1.39°

p-Aminophenyl o-D-mannopyranoside

15 p-Nitrophenyl a-D-mannopyranoside (3.0 g, 10 mmol) is hydrogenated as described in
Example 1.23. The precipitation from methanol/diethyl ether gives colourless crystals
(2.03 g, 75 %); TLC [methanol]: R, = 0.69; [a]® = +102.7° (c = 1.0/H,0); melting
point = 161°C,



Exanple 1.48 15 p- Am nophenyl
3- O et hoxycar bonyl met hyl -[err] - D- mennopyr anosi de [err] - 75 - 1.48.a)
p- Ni t rophenyl 3- O net hoxycar bonyl net hyl - 6- O tri phenyl nethyl -[err] - D
mannopyr anosi de: Conpound 1.40.a (13.668,-25 nmol) is reacted as descri bed
in Exanple 1.42.a. After flash chromatography [petrol eum et her/ethyl
acetate 10: 1] ExampkdHd40i on to sone by- 5 products, colourless crystals
(R.[Z 79] g, 38500/0 arle obt ai ned; TLC [ethyl acetate/petrol eumether 2:1]:

err mel ting p0|nt = 95-97[err]C. 1.48) p-Am nophenyl
3- O et hoxycaP'lAJnWQPbF | 3-Opethyh: BWMBEPﬂé Corrpouﬁd 1¥48.a (1.23 g,
2 mol) is hydrogenated as descrjped in Exanple 1.40 and the product is
wor ked up. A browni sh anor phous lid (250 ng, 36 % is obtained; 10 TLC
[ met hyl ene chl ori de/ net hanol / al la 625 % 15.3:0.2]: Rerr] = 0.45.
Exanpl e 1.49 p- Am nophenyl 3-0O car ‘hyl > annopyr anosi de [err]
1.49.a) p-Ntrophenyl
3- O benzoxycar bonyl net hyl - 6- Ot mannopyr anosi de: 15
Compound 1.40.a (13.6 g, 25 mol) i eacted with benz¥l bronpacetate (14.4
m , 90 nmmol) as described in Exanple ©.42.a. After flash chromatography
[petrol eum ether/ethyl acetate 20:1 [errq 310: 1], in addition to sone
by- products, a yellowish foam (5.0 g, 29 %9 is obt ai ned; TLC [ et hyl
acet at e/ petr o @9 Qil-Nﬁi'olﬁlehM GRD-Qﬂphenylﬁleﬂﬁ{l-oE-Br-m]annopﬁb&nﬂﬁlde:r] (c
1.0/CH err]dJ[err]). 1.49) p- Am.nophenyl
3- O car boxynet hyl - [err] D- mannopyr anosi de: The above conpound ( g,
mmol ) is hydr pNitraplehyl @-D3gatropysangside d3 §r gbt@ mmol) is tritylated as descnbed 1n

5 Example 1.24.a. Colourless crystals (4.35 g, 80 %) are obtained; TLC [methylene
chloride/methanol/ammonia (25 %) 15:3:0.2]: R,= 0.52; [a]® = +104.0° (c =
'1.0/CH,0H); melting point = 102-104°C.

1.40.b) p-Nitrophenyl 3-0-methyl-6-0-triphenylinethyl-a-D-mannopyranoside:

The above compound (2.72 g, 5 mmol) is reacted with methyl iodide (2 ml, 30 mmol)

10 as described in Example 1.26.a. After flash chromatography [petroleum ether/ethyl
acetate 2:1] and reprecipitation from ethanol/n-hexane, colourless crystals (1.83 g, 66
%) are obtained; TLC [methylene chloride/methanol/ammonia (25 %) 15:3:0.2]: R; =
0.68; [0]® = +106.4° (¢ = 1.0/CH,OH); melting point = 104°C.

1.40) p—Aminopheliyl 3-O-methyl-a-D-mannopyranoside:

15 Compound 1.40b (1.4 g, 2.5 mmol) is dissolved in methanol (50 ml) and, after
addition of palladium-on-active charcoal (10 % of Pd, 300 mg), hydrogenation is
carried out in a hydrogen atmosphere under a slightly increased pressure for 24 hours.
The suspension is filtered over Celite and the material on the filter is washed

_ thoroughly with methanol (100 ml). After concentration of the filtrate in vacuo, the

20 residue is extracted with water (50 ml), the mixture is filtered and the filtrate is
lyophilized. A brownish amorphous solid (709 rhg, 99 %) is obtained; TLC [methylene
chloride/methanol/ammonia (25 %) 15:3:0.2]: R,= 0.33; [a]® = +92.9° (c =
1.1/CH,0H).



- 76 - Exanple 1.40. After concentration of the filtrate, the residue is
reprecipitated from et hanol / n- hexane. Washing with ethyl acetate and
renewed reprecipitation from ethanol/diethyl ether gives colourless
crystals (495 ng, 50 %; TLC [nethanol]69 R err] = 0.53; nelting point =
205-207[err]C. 5 Exanpl e 1.50 p- Am nophenyl

3- O car banoy! iixhinplle 4D mannopyr anosi de [err] 1.50.a) p-N trophenyl

o 3- Ogcar E)am)yl met hyl - 6- OG-t ri phenyl net hyl -[err]-D mannopyr anosi de: Conpound
. 1.49.a (1.04 g, 1.5 nmmol) _is_reacted as described ip Exanple 1.44.a. After
10 drying undémlmle %érﬂj-%wmﬂ-atl?rén%waquwpurm ed by flash

. chromat ogr aphy [ petrol eum et her/ yl acetate 2:3]. Colourless crystals

- (561 ng, 62 % are obtained; TLCj[ net hyl ene chl ori de/ met hanol / anmoni a (25
9% 15:3:0.2]: R =0.67; [err] =&91.® (c,e 1l . OkCH err]C[err]); melting

. point = 125-127[err]C. 1.50) p-Ani 1

. 3- O car banoyl net hyl -[ err] - D mannopy| anosj de: The above conpound (541
g, 0.9 mml) is hydrogenated fogy 8s Meggd in Exanple 1.40.

. After concentration of the filtrate, the ré¢sidue is washed thoroughly with
| methanol to give colourless crystals OC1344,8y, 45 %; TLC [nethyl ene

. chl ori de/ met hanol /ammoni a (25 % isC 3. 0. 2]: Rf =0.21; nelting point =

+ 126-128C. - 77 - Exanple 1.51 p-Anm nophenyl :

- 3-deoxy- [ er r] 1[31g9)! prNitrpphienyd $4,610-benzylidene-o-D-mannopyranoside: .

Benzaldehyde dimethyl acetal (3.2 ml, 21.4 mmol) and a 54 % strength solution of
5 tetrafluoboric acid in diethyl ether (2.7 ml, 20 mmol) are added to a solution of
p-nitrophenyl a.-D-mannopyranoside (6.0 g, 20 mmol) in dimethylformamide (120 ml).
The mixture is stirred at room temperature for 5 hours, the reaction is then interrupted
by addition of triethylamine (2.8 ml, 20 mmol) and the mixture is concentrated in
vacuo. After flash chromatography [toluene — toluene/ethanol 20:1 ], colourless crystals
10 (6.48 g, 83 %) are obtained; TLC [methylene chloride/methanol/ammonia (25 %)
15:3:0.2]: R; = 0.82; [a]*® = +170.7° (¢ = 1.0/CH,Cl,); melting point = 116°C.

1.41.b) p-Nitrophenyl 2,3-di-O-methyl-4,6-O-benzylidene-o.-D-mannopyranoside:

The above compound (3.9 g, 10 mmol) is methylated as described in Example 1.24.c.
After flash chromatography [petroleum ether/ethyl acetate 20:1° — 7:1] and
15 reprecipitation from ethyl acetate/n-hexane, a colourless foam (3.2 g, 77 %) is obtained;
TLC [ethyl acetate/petroleum ether 2:1]: R, = 0.67; [a]®® = +167.3° (¢ = 1.05/CH;0H).

1.41) p-Aminophenyl 2,3-di-O-methyl-o-D-mannopyranoside:

- Compound 1.41.b (1.25 g, 3 mmol) is hydrogenated as described in Example 1.26.
_ After flash chromatography [ethyl acetate/petroleum ether 2:1 — ethyl acetate, in each
20 case with 0.5 % of triethylamine], a reddish-brown foam (480 mg, 53 %) is obtained;
TLC [methylene chloride/methanol/ammonia (25 %) 15:3:0.2): R, = 0.31; [o]? =

+83.6° (c = 0.76/CH,0H).



OH [err] 1.51.a) p-Ntrophenyl

2,6-di - O benzyl -4-0O acetyl -[err]-D-gal act opyranosi de: Triethyl orthoacetate
(3 mM.,. 16.3 mol ) and tol uenesul phonic acid (20 ng) are added 5 to a
solution of compound 1.31.b (2.7 g, 5..670mol) in nmethylene chloride (20
m). After 30 minutes at roomtenperature, the batch is diluted with

met hyl ene- chl Bxasiple 242 nl ) and washed with saturated sodi um bi carbonat e
solution (50 m), the organic phase is dried over magnesi um sul phate and,
after filtration, the filtrate i oncentrated in vacuo. The resulting
‘colourless foamis dissolved in %étrength acetic acid (15 10 m).
After a further 30 mnutes at roo e NQe batch is poured into
sat urated sodi um bi carbonate sol utipn (2 0 m q extracted with
chloroform (3x 75 m), the corrb'hﬁ] 8 are washed with water
(100 M) and dried over magnesi sul ghat e End afte’?l f§iltration, the
filtrate is concentrated in vacuo. Regrecipitation from et hanol/pet rol eum

et her gives colourless crystals (2.43 gy 83 %; TLC [ethyl 15
Og

acetate/petroleumether 2:1]: Rerr] = 64; Jerr] =-62.1 (c =
1.0/CH err]C[err]); nelting point = pFCs
1.51. b) p- Ni trophenyl 2, 6-di - O benzyl -3-O-trI'f | uor onet hanesul phonyl - 4- O acety

|-[err]- D gal-é@@bWNHﬁ%hwl 37@«3%%9mrbqnsﬂmp¥hyw9r&&l%ﬁmyengﬁém c
anhydride (2 m, 11.8 mol) in methyl ene 20 chloride (30 mM) is added

d i se t | f 4 ol ) i i xt of
AP CX R (S 47 b Botded a 3o665R pruepizipbEm Bfer
1 hour at - 20galat¢tbpyrandside @755_30@,[25emm91) in absolutadiptamo(li80rml)iand rthe paktare is

ol oLl on § 200l ohily AEBRD Kl 3ephe AR Bhiebblne” s 1, B oo
vacuo. After fetrabetylammenitmgiodidhy925 g, 25tmmaebrase pédqd] tOttbe gelutipr ohtainedandat e
20: 1], col our f@Ssidy aé%fuﬁlea uﬁaeﬁ%ﬂqx f§)3a %ruﬁ; 8 RS iITHe SolvEhCisl the u{%ﬂﬂé@hh‘y'

acetate 5:1 err] = c =1 [err]
mel ting poi Lt mR[]y@gp}]) and tge re31 ue is purlﬁed %y flash chromatograpLy [rmethylene

chloride/methanol 50:1 — 20:1]. In addition to some by-products the compound 1.42.a

10 is obtained as colourless crystals (4.05 g, 43 %); TLC [methylene
chloride/methanol/ammonia (25 %) 15:3:0.2): R,= 0.54; [a]® = -62.0° (¢ =
1.0/CH,0H); melting point 176°C.

1.42) p-Aminophenyl 3-O-methoxycarbonylmethyl-f-D-galactopyranoside:
Compound 1.42.a (3.73 g, 10 mmol) is hydrogenated as described in Example 1.24.
15 After reprecipitation from ethanol/n-hexane, colourless crystals (2.98 g, 87 %) are

obtained; TLC [methylene chloride/methanol/ammonia (25 %) 15:3:0.2]: R, = 0.39;
[a]® = -36.3° (¢ = 1.07/CH,0H); melting point = 155°C.

~ OH
- 0. L0
HO " oH : “NH,
0o

Example 1.43



- 78 - 1.51.c) p-Ntrophenyl

2,6-di - O benzyl - 3-deoxy-[err]-D-gal act opyranosi de: The above conpound (1.31
g, 2 mol) is dissolved in toluene (25 m), and tetrabutylamoni um
tetraborohydrate (1.54 g, 6 nmol) is adted. After 2 hours at 80[err]C, the
batch is diluted with nmethyl ene chloride (200 m) and washed once with

wat er (50 5 1.48ia) p-Niteophrepyh3<Ochrhoxymethyl:fb-D-galactopyaanesidensaiiomisalte and,
after filtration, the filtrate is concentrated in vacuo. After flash

chr omat ogr aphy [toI uene/ et hyl acetate 7:1], colour]ess crystals (596 _ny, 64

% are obt ai nAdsolutien pf sediamehydreide 4400 mge 1§ mmolimewater-Sno's dded fio' 2
-81.3[err] ( CSautlor%m{rﬂpddn@l L42.413.73 gelo hﬁﬂolpﬁh ﬁiethanallelbe mhl)) @nd lheﬁﬂalxmre

o, 1 o)1 SR SV PR oo WG A GoPRFi BL ML O T30t o

concentrafi ondnéd tunder fanl dif pirap vadimm é&i 2lheurs and efirancl (1100 abl@ds thenradded. The

et hanol / pet r%%ﬂ} }'%% led Bn&/r‘f?ﬂ&P%o?%régm%f sepil> %@%%Q}uﬁﬁ’ﬁd% 1Jc§3b6492 the ¢sotid

[ met hyl ene ch

Exanpl e 1.52 msﬁltereciwftiﬁomph@ngwﬂsssmrmtale 26 8196] %> Tl dmethapetn Bs =db62;

[err] 1.52. a) [oa*NLS(PthH'w/CH OH); melting point = 180-185°C.

2, 6-di - O benzyl™- 3, 4-di trifl udronet hanésul phonyl -[err]-D

gal act opyranosi de: Conpound 1.31.b (2.12 g, 4.4 nmol) is reacted with
trifl uoromet ha4dy ptAomemipheaph3-O-caitbok¢methyl B3Digalaatopyranoside, sodioh sak: S| .
After flash chromat ography 20 [toluene [err] toluene/ethyl acetate 50: 1]
a yellowsh oil (2.75 g, 84 % is obtained; TLC [tol uene/ethyl acetate

5:1]: R &0r] Fhéabave doarpopnd (3.02 g58 fumel) is Eydfbﬁmate}i(as[@scrib)ed it Example 1.24.
p- Ni trophenyl Aﬁe?i)ﬂi’ @69%230\6 lln%éltﬁj'eﬂﬁﬂ&(ly(g ‘?ﬁv\? (‘}?%lgé g:ty (2&3?%,‘3%%) are

Compound 1. 52 I ]
t et r abor ohydr gltaingd; éril [methanal]:\Res 078; E?Jarrpl%zi & =d.0/ @H)?F’&B’Alg point

chr omat ogr aphy 139-182Ptol uene [err] tol uene/ethyl acetate 50: 1], col ourless
- crystals (629 ng, 70 % are obtai ned;

Example 1.44

15 p-Aminophenyl 3-O-carbamoylmethyl-g-D-galactopyranoside

OH '
(0] 0]
HO ‘01 : “NH
1 |

o NH,
1.44.a) p-Nitrophenyl 3-O-carbamoylmethyl-B-D-galactopyranoside:

A 25 % strength aqueous solution of ammonia (10 ml) is added to a solution of
compound 1.42.a (373 mg, 1 mmol) in methanol (30 ml) and the mixture is stirred at
room temperature for 15 minutes. After concentration in vacuo, the residue is dried
20 under an oil pump vacuum for 2 hours and ethanol (30 ml) is then added. The mixture
is boiled under reflux for 5 minutes and filtered, after cooling in an ice-bath, to give
colourless crystals (306 mg, 85 %); TLC [methylene chloride/methanol/ammonia (25
%) 15:3:0.2]: R;= 0.14; [o]® = -41.7° (c = 1.0/CH,OH); melting point = 229°C



- 79 - TLC [toluene/ethyl acetate 5:1]: Rerr] = 0.53; [err] =-79.1 (c =
1.0/CH err]C[err]); nmelting point = 89[err]C. 1.52) p-Anm nophenyl

3, 4-di deoxy-[err]-D gal act opyranosi de: Conpound 1.52.b (450 ng, 1 mmol) is
hydr ogenated for 5 hours as described 1725 Exanpl e 1.40. After
concentration of the filtrate, the residue is reprecipitated from

et hanol / pet r o(dacompbsitont o gi ve colourless crystals (183 ng, 76 %; TLC

[ met hyl ene chl ori de/ net hanol /ammonia (25 %9 15:3:0.2]: Rerr] = 0.47; [err]
= -115.1 (c = 1.0/CHerr]OH);: nelting point = 187[err] C. Exanple 1.53 10
p- Ani nophenyl 16‘40)11&6&15!01-‘1[3@0"? Q>cgabaawdwﬂaﬂdispc&alfvéwqmﬂoséea)

p- Ni t rophenyl 6-0O acetyl-[err]-D gal act opyran05| de: A freshly pr epar ed

sol ution of pyridine ol ) nda | .chl ori 1)
in acetonitriil@ (a?GV‘?rP?mP%“’!éﬁégd BEo é“'gfﬂgﬁ?‘? a§) eﬁfﬁewﬂ%ﬁ‘éﬂﬁm
[err]-D gal aqtzlpwmﬂﬁ@re&pltaiwﬁfﬁ'@n nﬁﬂimﬁdh)aﬂiyhethbls oblovdessoeystals (207 nag( BO
m) at O[err] The t o1 tdhen
concentrated |g é’& m%@é#fﬂgwf rcil)ﬂﬁﬁrﬁl%n?%t%%%l/%ﬂ %Qef ?Swt)qg 386@] Ii}
chl ori de/ met harid) nfdtidg peint  206°C¢|(deconipositionys crystals (4.02 g, 47 % are
obt ai ned; TLC [nethyl ene chl ori de/ net hanol /ammonia (25 % 15:3:0.2]: Rerr]
= 0.50. 1.53) p-Am nophenyl 6-0O acetyl-[err]-D-gal act opyranosi de: 20

Conmpound 1. 53 Example3. 5 mol) is hydrogenated for 2 hours as described
in Exanple 1.40. After concentration of the filtrate, the residue is

(134 g 86 of-ARREORTRRAIr BeRS-oRpT B lE ﬁ%ﬁﬁécﬁi%% TN
Rlerr] = 0.34; [err] =-41.0 (c pH

EQQ

CH
o r‘l‘/ 3
H

1.45a) p-Nitrophenyl 3-O-(N-methyl-carbamoylmethyl)-B-D-galactopyranoside

10 A 30 % strength aqueous solution of methylamine (10 ml) is added to a solution of
compound 1.42.a (373 mg, 1 mmol) in methanol (30 ml) and the mixture is stirred at
room temperature for 2 hours. After concentration in vacuo, the residue is dried under
an oil pump vacuum for 2 hours and then recrystallized from ethanol. Colourless
crystals (372 mg, 100 %) are obtained; TLC [methylene chloride/methanol/ammonia

15 (25 %) 15:3:0.2]: R, = 0.33; [a]® = -36.7° (c = 1.0/CH;OH); melting point = 205°C.

1.45) p-Aminophényl 3-0-(N-methyl-carbamoylmethyl)-B—D-galactopyranoside:

Compound 1.45.a (298 mg, 0.8 mmol) is hydrogenated as described in Example 1.24.

After reprecipitation from methanol/diethyl ether, colourless crystals (180 mg, 66 %)

are obtained; TLC [methylene chloride/methanol/ammonia (25 %) 15:3:0.2]: R, = 0.16;
20 melting point = 239°C. -



- 80 - 0.56/CH err]OH); nmelting point = 180[err] C (deconposition). Exanple
1. 54 p- Am nophenyl 3, 4-di- 0O net hoxycarbonyl net hyl -[ err]-D-gal act opyr anosi de
[err] 1.54.a) Acylation of conmpound 1.24.a: 5 Compound 1.24.a (1.36 g, 3
mol ) is dissolved in dinethylfornmani deg3(25 m ) and nethyl bronpacetate (1
m, 10.6 mml) and, in portions, an 80 % strength suspension of sodium -
hydride in m EgsimplelB6(300 ng, 10 mol ) are added. After 3.5 hours at room
tenperature, nethyl bronpacetate (250 [err]l, 2.65 mmol) and sodi um hydri de
in mneral oil (75 , 2.5 mmol) are again added, After a further 2 hours,
‘the reaction psAminophenyl3+Qy(N-wropyl-casbamayimgthyh-brligalastopyrangside 5 e
m xture is concentrated in VaCUOOHThe residue is taken up in nethyl ene
chloride (250 M) and the solutign is stirred vigorously with water (100
m ). The organic phase is dried pumsul phate (10 g) and

concentrated in vacuo and the resi by flash chromat ogr aphy
X 5:1 [err] 3:1]. Three
AN KD r ophenyl

[ petrol eum et her/ethyl acetate 10:
product 15 fractions are obtays

] - D-gal act opyr arfosi de; col ourl ess
foam (401 ng, 21 %; TLC [petrol eum ePher/ethyl acetate 1:1]: Rerr] =

2,3,4-tri-0O nmet hoxycar bonyl net hyl - er

0.47; [err] = -51.9 (c = 0.26/CH err]OH)]. Fraction 2: not identified;
colourl ess foam (88 ng); TLC [petrol eu thWH acetate 20 1:1]:
Rlerr] = 0.39; [err] = -61.5 (c = 0.26 RrT] . Braction 3:

p- ni trophenyl 3, 4-di-O net hoxycar bonyl net hyl -[err] - D gal act opyr anosi de;
colourless foam (275 ng, 16 % ; TLC [petroffeum ether/ethyl acetate 1:1]:

Rlerr] = 0.301.46&)g-Nitropitenyl 8-Q}(NcpropybcdhaGidybmethph)-D-galactopyranoside:

Compound 1.42.a (373 mg, 1 mmol) is reacted with with n-propylamine (323 pl,

5 10 mmol) as described in Example 1.45.a. After concentration in vacuo, the residue is
reprecipitated from ethanol/n-hexane. Colourless crystals (340 mg, 85 %) are obtained;
TLC [methylene chloride/methanol/ammonia (25 %) 15:3:0.2]: R, = 0.49; [a]° = -32.4°
(c = 1.0/CH,0H); melting point = 155°C.

1.46) p-Aminophenyl 3-O-(N-propyl-carbamoylmethyl)-B-D-galactopyranoside:

10 Compound 1.46.a (320 mg, 0.8 mmol) is hydrogenated as described in Example 1.24.
After reprecipitation from methanol/diethyl ether, colourless crystals (188 mg, 63 %)
are obtained; TLC [methylene chloride/methanol/ammonia (25 %) 15:3:0.2]: R; = 0.31;
melting point = 154°C.



- 81 - 1.54) p-Am nophenyl _

3, 4-di - O net hoxycar bonyl net hyl -[ err] - D-gal act opyranosi de: Fraction 3 from
Exanple 1.54.a (206 ng, 0.3 nmol) is hydrogenated for 16 hours as descri bed
in Exanple 1.40. After concentration of74he filtrate, the residue is
extracted by boiling with diethyl ether (20 m) to give grey crystals (45.6
nmy, 37 %; TLEXampledet® ol eum ether/ethyl acetate 1:1]: Rf = 0.22; nelting
point = 155[err] C (deconposition). Exanple 1.55 p-Am nophenyl

2,3,4-tri-0O nmethoxycar bonyl net h I-[err]-D al act opyranoside [err] Fraction
1 from Exanpl @'é%ﬂ?@%éé'%‘gﬂ% -ma}nqygmnsm galagtopyranpgideoyr s as
described in Exanple 1.40. After dipncent ration of the filtrate, the residue
is 10 extracted by boiling witly diethyl ether (20 m) to give a

yel |l ow-brown oil (46.8 ng, 19 %; et euwm et her/ et hyl acetate 1:1]:
Rlerr] = 0.29; nelting point = 106 decy {tion). Exanple 1.56

p- Am nophenyl 4-O ([err]-D gal actopyranogyl) - D- gl ucopyranosi de [err]
15 p-Ni trophenyl 4-O ([err]-D4Q3 a Y GPSY [®qid.- D- gal act opyr anosi de
(4.63 g, 10 mml) is hydrogenated as scribed in Exanple 1.23. Col ourl ess
crystals (3.04 g, 70 %9 are obtained; OLC [nethanol]: Rf = 0.55, nelting

point = 235-237[err] C (deconposition). - 82 - Exanple 1.57 p-Am nophenyl
4- O (3" -sul phato-[err]-D gal act opyr anos -lexr]- | ucopyr anosi de,  sodi um
salt 5 errN71l. 5%7a) “eH)i t r ophenyl

4-0- (3,4 -0 isopropylidene-[err]-Dgal actcli_PyranosyI )-lerr]-D .
1.47.a) p-Nitrophenyl 3-O-(N-butyl-carbamoylmethyl)-B-D-galactopyranoside:

Compound 1.42.a (373 mg, 1 mmol) is reacted with n-butylamine (900 pl, 10 mmol)

5 as described in Example 1.45.a. After concentration in vacuo, the residue is
reprecipitated from ethanol/n-hexane. Colourless crystals (413 mg, 100 %) are obtained;
TLC [methylene chloride/methanol/ammonia (25 %) 15:3:0.2]: R, = 0.51; [o]? = -26.8°
(c = 1.0/CH;OH); melting point = 92°C.

1.47) p-Aminophenyl 3-0-(N-butyl-carbamoylmethyl)-B-D-galactobyranoside:

10 Compound 1.47.a (332 mg, 0.8 mmol) is hydrogenated as described in Example 1.24.
After reprecipitation from ethanol/n-hexane, colourless crystals (105 mg, 34 %) are
obtained; TLC [methylene chloride/methanol/ammonia (25 %) 15:3:0.2]: R; = 0.32;

melting point = 135°C.

Example 1.48

15 p-Aminophenyl 3-O-methoxycarbonylmethyl-a-D-mannopyranoside




15 gl ucopyr anosi de: Di net hoxypropane (400 m) and a catal ytic anmount of
() - canphor - 10- sul phonic acid (400 ng, 1.7 mvol) are added to p-nitrophenyl
4-O-([err]-D-gal actopyranosyl)-[err]-D gal act opyranoside (23.2 g, 50
mmol ). After 3 days at roomtenperatur&5-the reaction is 20 ended by
addition of triethylamne (240 [err]l, 1.7 mmol), the mixture is

concent r at ed I.48.upqsNitopheiyd 3<«Qimiethokycatbonpimethy}-6-0-tsiphepybmethyl-goBr f or
2 hours. The j stals are taken up in nethanol/water 10:1 (500

- m) and the rr'?'gl?%urﬁgrlggoqg%% ed under reflux for 6 hours. After concentration
"in vacuo and flash chromat ography [nmet hyl ene chl ori de/ nmethanol 25:1 [err]

10:1, in eachc&assund £.40.0 (53.8000D5 tnitn6l) Hy ketigtededs, deseribedrih dbxanidle 1.42ray Pifiek s
(15200 90, gk Sromuebas IpSrab R WO EIR LAl ST 2o bombst
p-Ni t r optgenyl prédiit§ colourl@seystaly (2.79 € [2£%)aire dbtaibedicHzC J¢thy! acstatefpetroleum

i sopropylideng:[ ey.ri P9 c I yl h=ge¢] - D- gl ucopyr anosi de: 30
Benzoyl chl or?%é%‘%lﬁ,&ﬁgﬂ&%ﬁ@@ s%)(s)v?ﬁyé'added dropwi se to a solution
of compound 1.57.a (15.1 g, 30 mol ) in pyridine (300 mM) at OCin the
course of 30 rygy -?ﬁnin-BBﬁeﬁ?])g-Qtﬁeih%xsr&ﬂ‘boﬁ?ﬁﬁétﬁﬁ-@m-mﬂobﬁmﬂeur e for a
further 2 hours ‘ahd the bat’ch is subsequently poured into I ce-water (2000
m), while stirring. After 15 mnutes, 35 the crystals which have

preci pi t at ed Oethpéurd .#8.5€1.28 goDfmmol) i hidrogetatédnasndestriedria Exatple H40@h800
m). The solution is washed ,w t ter . sefl ced-

bi carbonate s Fle?‘iﬂ’ft 65232’0&78 ‘m’l)}f‘g?%vg‘{l%l{r ééﬁﬁ’cgf) aaslgﬁ{fsgogjry F’e%)éo/???rs orlr)xgagurl]%déi um
sul phat el 50 F).Cdmethydenesshioridedniethanolaoumonia 2% #o 156%0dieRi S OpA i fi ed by
recrystallization from - 83 - methanol. Colourless crystals (26.7 g, 87

% are obtained; TLC ! nmet hyl ene chl ori de/ met hanol 50:1]: R err] = 0.49;
[err] = +23. leh49 1. 08/ CH err]d[err]); nelting point = )
272-274[err] C :

p-Aminophenyl 3-O-carboxyméthyl-a-D-mannopyranoside

1.49.a) p-Nitrophenyl 3-O-benzoxycarbonylmethyl-6-O-triphenylmethyl-a-D-
mannopyranoside:

15 Compound 1.40.a (13.6 g, 25 mmol) is reacted with benzyl bromoacetate (14.4 ml, 90
mmol) as described in Example 1.42.a. After flash chromatography [petroleum
ether/ethyl acetate 20:1 —> 10:1], in addition to some by-products, a yellowish foam (5.0
g, 29 %) is obtained; TLC [ethyl acetate/petroleum ether 2:1]: Ry = 0.66; [a]® = +74.8°
(c = 1.0/CH,CL).

20 1.49) p-Aminophenyl 3-O-carboxymethyl-o-D-mannopyranoside:

The above compound (2.08 g, 3 mmol) is hydrogenated for 36 hours as described in



5 1.57.c) p-Nitrophenyl

2,3,6-tri-0 benzoyl-4-0(2',6'-di - O benzoyl-[err]-D

gal act opyranosyl)-[err]-D-gl ucopyranoside: 99 %strength trifluoroacetic
acid (20 M) is added to a solution of7&€enpound 1.57.b (20.5 g, 20 nmol) in
met hyl ene chloride (400 m) and the mxture is stirred at room 10

t enper at ur e Esample hOutllsr coneengation pbithe Bltrate thoaesidue is reprecivitatnd; fram

bi Ica[] b?naE ioﬁﬂh)hh'élhpﬁe){aﬁé. &?&h{ﬂ% with @t Oadetafie Fﬁﬁﬂs erleSved" fe@ﬁlecspi&_ﬁfoﬁaﬂaﬁw um
sul phat e n oncentr.at ed .i n, vacuo, an er u i fi.e
Foproci pi ¢ at EORABSTRES RGN Gt colpIeSEnats (5 Bera oL iedianlf R <
(18.0 g, 91 eog53ameltiy poined 2034207¢Cet hyl ene chl ori de/ net hanol 20:1]: Rf =
0.18; nelting point = 234[err]C. 15 1.57.d) p-Nitrophenyl
2,3,6-tri-0Obenzoyl-4-0(2',6"-di - O benzoyl-4"-0acetyl-[err]-D
gal act op§r an ] - D- gl ucopyranosi de: Conmpound 1.57.c (5.5 g, 5.6
nmmol) is reacted as described in Exanple 1.51.a. After 20 flash
chromat ography [ petrol eum et her/ethyl acetate 3:1 [err] .1:1], colourless
crystal s (4. 93Agmonheyyl Hi-carhemordethyl -ﬁrmwmmnw%r i de/ met hanol
20:1]: Rf = 0.67; nelting point g 118C 1.57.e) p-Ntrophenyl
2,3,6-tri-0Obenzoyl-4-0(2',6"-qi - O benzoyl -3' -sul phato-4'-0 25
acetyl-[err]-D-gal act opyr anosyl copyranosi de, sodiumsalt:
Sul phur trioxide-pyridine conpl ex DY) is added to a sol ution
of conmpound 1.57.d (3.59 g, 3.5 in pyr g (200 M) and the m xture
is stirred first at 60C for 2 ReUY SN0 YREN =T Ougyt enperature for 16
hours. The reaction is 30 then enddd by dropwi se adlition of methanol (50
m) and the m xture is concentrated DEEEZCUO. The residue is purified by

/

fl ash chromat ography [ nethyl ene chlori met hanol 10:1]. A solid product is
obtained and is taken up in nethyl ene | oride/ methanol 1:1 (200 m ), and
Anberlite 1R120 (Na[err] form 10 g)O”"s aMHgd. This mixture is stirred at
roomtenperature for 1 hour and filtered and the filtrate is 35

concentrated in vacuo. Col ourless crystals (3.64 g, 92 % are obtained; TLC
[ met hyl ene chidkad@-Nitrephenyl: 310-¢¥rbanmgogimethsilt¢-Qytpinhenylniedbgl-o-D-

mannopyranoside: -

Compound 1.49.a (1.04 g, 1.5 mmol) is reacted as described in Example 1.44.a. After

10 drying under an oil pump vacuum, the residue is purified by flash chromatography
[petroleum ether/ethyl acetate 2:3]. Colourless crystals (561 mg, 62 %) are obtained;
TLC [methylene chloride/methanol/ammonia (25 %) 15:3:0.2]: R, = 0.67; [a]® =
+91.3° (¢ = 1.0/CH,Cl,); melting point = 125-127°C.

1.50) p-Aminoi)henyl 3-O-carbamoylmethyl-a-D-mannopyranoside:

15 The above compound (541 g, 0.9 mmol) is hydrogenated for 48 hours as described in
Example 1.40. After concentration of the filtrate, the residue is washed thoroughly with
methanol to give colourless crystals (134 mg, 45 %); TLC [methylene
chloride/methanol/ammonia (25 %) 15:3:0.2]: R; = 0.21; melting point = 126-128°C.



- 84 -

1.57.f)p-Ntrophenyl 4-O (3" -sul phato [err]-Dgal actopyranosyl)-[err]-D-gluc
opyranosi de, sodiumsalt: Compound 1.57.e (3.4 g, 3 mol) is-dissolved in
absol ute methanol (150 m), sodiumb5 -%fethylate (200 ng) is added and the
m xture is stirred at 60[err]C for 7 hours. ‘After cooling to room
tenperature, Examplext.§te is neutralized with Lewatit SC108 (Herr] form
and then filtered. The pH of the fiItrate is increased to pH 7-8 by

dropwi se addition, of 1N so i um XI de solution, the mxture is

‘evapor at ed i nP~Ringphenyl 3sdeexyr Pﬁfﬁl’ﬂa‘\“ﬁ'@er esi due from

nmet hanol / di et hyl et her gives sli tIy browni sh crystals (1.30 g, 77 10

% ; TLC [methyl ene chloride/methanol 2:1]: Rf = 0.55; nelting point =

230[ err] C (deconposition). _

1. 57) p- Am nophenyl 4- O (3' - sul phat 0® . pyranosyl)-[err]-Dglucop
yranosi de, sodiumsalt: 15 The aboJe corpoung 3 g, 2 mol) is reduced
as described in Exanple 1.24. ' e residue by boiling
with diethyl ether (50 ml), colourless crystals (983 r\g, 92 % are

‘obtai ned; TLG §1g Pmﬁﬂﬁ)lﬁh&m sdﬂ!mwg(md-o%&}yl dldctopfrandside®! ti ng
point = 176[err] deconposition). 20 anple 1.58 p-Am nophenyl
4-0(3'-Onethyl -[err]-D gal act opyranosyl)-[err]-D-gl ucopyranoside [err] 25
30 1.58.a) SeT: léeth}"lv@thmt:dstyﬂe(j(Bimh 1613 mamol) ameipiohenésulphonic acid (20 mg) are added

4-O (Lerrg - D-gal g5hABy 'of Winpohad 3106 £.7 Y, YRGS 95 iihyleme chioride. (20 mi).

After 30 minutes at room temperature, the batch is diluted with methylene chloride

(200 ml) and washed with saturated sodium bicarbonate solution (50 ml), the organic

phase is dried over magnesium sulphate and, after filtration, the filtrate is concentrated

in vacuo. The resulting colourless foam is dissolved in 80 % strength acetic acid (15

10 mi). After a further 30 minutes at room temperature, the batch is poured into saturated

sodium bicarbonate solution (200 ml) and extracted with chloroform (3x 75 ml), the

combined organic phases are washed with water (100 ml) and dried over magnesium

sulphate and, after filtration, the filtrate is concentrated in vacuo. Reprecipitation from

ethanol/petroleum ether gives colourless crystals (2.43 g, 83 %); TLC [ethyl

15 acetate/petroleum ether 2:1]: R;= 0.64; [a]® = -62.1° (¢ = 1.0/CH,CL,); melting
point = 83°C.

1.51.b)p-NitrophenyR2,6-di-O-benzyl-3-O-trifluoromethanesulphonyl-4-O-acetyl--
D-galactopyranoside:

A solution of trifluoromethanesulphonic anhydride (2 ml, 11.8 mmol) in methylene

20 chloride (30 ml) is added dropwise to a solution of compound 1.51.a (2.3 g, 4.4 mmol)
in a mixture of methylene chloride (30 ml) and pyridine (3 ml) at -20°C, under argon.
After 1 hour at -20°C, the batch is poured into saturated sodium bicarbonate solution
(200 ml), the organic phase is separated off and dried over magnesium sulphate and,
after filtration, the filtrate is concentrated in vacuo. After flash chromatography

25 [toluene — toluene/ethyl acetate 20:1], colourless crystals (2.39 g, 83 %) are obtained;
TLC [toluene/ethyl acetate 5:1]: R, = 0.55; [a]® = -61.4° (¢ = 1.0/CH,Cl,); melting
point = 105°C.



p-Ni trophenyl 4-O-([err]-D gal actopyranosyl)-[err]-D glucopyranoside (2.3
g, 5 mol) is nmethylated as described in Exanple 1.25.a. Flash

chromat ography [ net hyl ene chl ori de/ nmethanol 20:1 [err] 10:1 [err] 5:1]

gi ves two products: - 85 - Fraction 28 -p-ni trophenyl

2-Onmethyl-4-0 (3 -Onethyl-[err]-Dgal actopyranosyl)-[err]-D

gl ucopyr anosi #&1.c p-Nitroplwnyt Zgﬁsdlaﬂ)d)m-dgomﬁ-mgalaﬂ@yrmm ene
chl oride/ methanol 5:1]: Rerr] = 0.46; [err] = -73.9 (¢ = 1. 0/CH[err]C]—|)
mel ting p0|nt-228[err]C(deco 03|t|on) 5 Fraction 2; nitro

hen
4- O (3" - O net Ahe -3hove| campanngdc{ %yr&nasmn}ol) g diggolivedpin gtﬁb‘é’rﬂ%i ¥)@L#qdess
crystals (1. Otegnab aﬁﬁmoﬂibﬁi &we@hs @Iﬁﬁﬁmp Radaéd. Afidr 2 ﬁhmt]sonc

0 25 "tenr) = B S o

1.58) p-Amno
gl ucopyr afosi dﬂ) tlFeragamolphisefls driedaeerphagnésibf. salph@tetandgaftéd fitratign, itle filtredtec ed

co1outl ess-cr Ve RETRRE el Afer S, Bl e ) (it v
chl ori de/ met haﬂguﬂ@’sr}‘yﬂmn?ﬁﬁanw Ydlare abfaisednTLE [tohgmefetl acetats 5: 1]: R,

(deconpositio Fd(]ampl_ ) hem¥int = 114°
2- O net hyl - 4- 00)1?3 metglh%I é:[gerzl(r)()/sjgfg:1<’§?’ﬂalf:l§l§pgrlegr?(gsyIll) Ferr] D

gl ucopyr anosi de [err] OH 25 30 Fraction | from Exanple 1.58.a (246 ny, 0.'5
mol ) is redugsd) psAniicpticagd3ideoxy-B-D-galactopyranoside:

10 Compound 1.51.c (465 mg, 1 mmol) is hydrogenated for 6 hours as described in
Example 1.40. After concentration of the filtrate, the residue is reprecipitated from

ethanol/petroleum ether to give colourless: crystals (206 mg, 81 %); TLC [methylene
chloride/methanol/ammonia (25 %) 15:3:0.2}: R, = 0.22.

Example 1.52

15 p-Aminophenyl 3,4-dideoxy-p-D-galactopyranoside

0 0. :
u,,OH NHz

1.52.a) p-Nitrophenyl 2,6-di-O-benzyl-3,4-di-O-trifluoromethanesulphonyl-p-D-
galactopyranoside:

OH

Compound 1.31.b (2.12 g, 4.4 mmol) is reacted with triﬂuoi‘omethanesulphonic
anhydride (4 ml, 23.6 mmol) as in Example 1.51.b. After flash chromatography

20 [toluene — toluene/ethyl acetate 50:1], a yellowish oil (2.75 g, 84 %) is obtained; TLC
[toluene/ethyl acetate 5:1]: R; = 0.67; [a}® = -22.5° (¢ = 1.0/CH,CL,).

1.52.b) p-Nitrophenyl 2,6-di-O-benzyl-3,4-dideoxy-p-D-galactopyranoside:
Compound 1.52.a (1.49 g, 2 mmol) is reacted with tetrabutylammonium

tetraborohydrate (2.31 g, 9 mmol) as in Example 1.51.c. After flash chromatography
25 [toluene — toluene/ethyl acetate 50:1], colourless crystals (629 mg, 70 %) are obtained; .



Exanple 1.24. After washing with diethyl ether (20 m), colourless crystals
(186 ng, 81 9% are obtained; TLC [nethyl ene chloride/nmethanol 5:1]: Rerr]
= 0.13; [err] =-3.6 (c = 1.0/CHerr]OH); nelting point = 105[err]C. 35

- 86 - Exanple 1.60 p-Anm nophenyl -79 -

4-0- (3,4 -di-Onmethyl -[err]-Dgal act opyranosyl)-[err]-D gl uco-pyranosi de
[err] OH 10 1TEOC.[lueneiéthylogetats/ 5:1]: R, = 0.53; [a]*® = -79.1° (¢ = 1.0/CH,Cl,); melting

2,3, 6-tri-0b€(n tyJ—-B]@° »(2',6'-di-Obenzyl-3',4' -0
I sopropyl i den -ﬁerr - D-gal act opyranosyl )-[err]-D gl ucopyranosi de: 15

Conmpound 1.57.a (5.0 g, 10 nml) is reacted with benzyl bromde (30 n, 250
mol ) for 16 nsgr p-Anifbpheny b&ididb&’ﬁfﬁrﬂ-@lﬂctaﬁyﬁnoﬁﬁbﬁr concentration in
u t

vacuo, the residue is taken up in ethyl acetate (300 m) and the solution
is washed with water (200 m). The organic phase is dried over magnesi um
sul phate (10 @Gpmpovhd dri@dn{(45)x ag, ilnmnzol)ids h@drogemated lier § driuekies idesqribedfined

sy 3 R LM B B G el o
[met hyl ene chétbanalipeirelehmeihersio: giye cefourless crygaly €183 mes 76:%); .0 [[wettylane =
) 00,5 ] ladhepdy oty 02 - 97 (o = 11" e -
g:al act prranoEQ@/HéﬂFleﬁ}i@ B@Bb?r]zgr?{g ide: The above conpound (4.77 g, 5
mmol) is reacted as described in Exanple 1.57.c. After concentration in

vacuo and repgeci pi tf:l Lon fromdiethyl ether/petroleumether, colourless
crystals (3. Mn—gé are obtained; TLC [nethyl ene chl oride/ nmet hanol 30

50:1]: Rerr] = 6.36; melting point = 116C.
10 p-Aminophenyl 6-O-acetyl-B-D-galactopyranoside
o

OJLCH3
HO “ oH NH,
| OH

1.53.a) p-Nitrophenyl 6-O-acetyl-$-D-galactopyranoside:

A freshly prepared solution of pyridine (2 ml, 25 mmol) and acetyl chloride (1.85 ml,
26 mmol) in acetonitrile (20 ml) is added dropwise to a solution of p-nitrophenyl B-D-
galactopyranoside (7.53 g, 25 mmol) in absolute acetonitrile (80 ml) at 0°C. The

15 mixture is stirred at 0°C for 30 minutes and then concentrated in vacuo. After flash
chromatography [methylene chloride/methanol 50:1 — 20:1], colourless crystals (4.02
g, 47 %) are obtained; TLC [methylene chloride/methanol/ammonia (25 %) 15:3:0.2]:
Ry = 0.50.

1.53) p-Aminophenyl 6-O-acetyl-p-D-galactopyranoside:

20 Compound 1.53.a (1.72 g, 5 mmol) is hydrogenated for 2 hours as described in
Example 1.40. After concentration of the filtrate, the residue is reprecipitated from
methanol/diethyl ether to give colourless crystals (1.34 g, 86 %); TLC [methylene
chloride/methanol/ammonia (25 %) 15:3:0.2]: R;= 0.34; [a]® = -41.0° (¢ =



1. 60.c)p-Ni trophenyl 2,3,6-tri-0Obenzyl-4-0(2',6" -di - O benzyl-3",4"'-di -0 ne
thyl-[err]- D gal actopyranosyl)-[err]-D gl ucopyranosi de: 35 Conpound
1.60-.b (1.8 g, 2 mol) is nethylated as described in Exanple 1.24.c.

Repreci pitation from nethyl ene chl ori d80petrol eum ether gives col ourl ess
crystals (1.55 g, 82 9%; TLC [methylene chloride/nethanol 50:1]: Rf = 0.74;
mel ting p0| nt0. %/@HiOHlﬁn{%bmg]p@mt = 180°€7(decampapitign) Ani nopheny!|

4-0- (3,4 -di-Onethyl -[err]-D-gal act opyranosyl)-[err]-D gl ucopyranosi de:
Oorrpound 1.60.c (1.41. g, 1.5 nmmol) is dissolved in nethanol (50 nl) and
“after 5 adwal | adi um hydroxi de-on-charcoal (noist, 20 % of Pd,
500 ng), hydrogenation is carried out in a hydrogen atnmpsphere under a

slightly increased f S Sus n | i tered over lite and
Che et or | ol TSATHREPRe 3HENEO;AEfoVERTPBYSkbe-HeatRnfiopto )
Concentration of the filtrate in yuo and washing of the residue with

nmet hyl ene chl ori de gives browni sh jcrystals (425 ng, 61 %; 10 mel ting
point = 124[err] C (deconposition). KA anyl - batracyl i ne 15
[err] 20 2.1.a) N-[N-(tert-Butoxycarbponyl pat racyl i ne:
N-(tert-Butoxycarbonyl)-alanine (3.3 and 2-i sobut oxy- 1-

| sobut oxycar bonyl - 1, 2-di hydr o- qui o) i N (6.7®HM | 4] ) are dissolved in
100 M of 25 nmet hyl ene chl gride.| Aftd. the m xture has been stirred at
roomtenperature for 20 m nut sol ﬁ;on of batracyline (4.1 g, 16.5

mol ) in absol ute dinethylformmp de (350 ) is added and the batch is

stirred at roomtenperature forOg furth 8 haHy s.
CH, 07 "o

1.54.a) Acylation of compound 1.24.a:

5 Compound 1.24.a (1.36 g, 3 mmol) is dissolved in dimethylformamide (25 ml) and
methyl bromoacetate (1 ml, 10.6 mmol) and, in portions, an 80 % strength suspension
of sodium hydride in mineral oil (300 mg, 10'mrhol) are added. After 3.5 hours at
room temperature, methyl bromoacetate (250 pl, 2.65 mmol) and sodium hydride in
mineral oil (75 mg, 2.5 mmol) are again added. After a further 2 hours, the reaction is

10 ended by dropwise additon of methanol (5 ml) and the mixture is concentrated in
vacuo. The residue is taken up in methylene chloride (250 mil) and the solution is
stirred vigorously with water (100 ml). The organic phase is dried over magnesium
sulphate (10 g) and concentrated in vacuo and the residue is purified by flash
chromatography [petroleum ether/ethyl acetate 10:1 - 7:1 —» 513: 1]. Three product

15 fractions are obtained: :

Fraction 1: p-nitrophenyl 2,3,4-tri-O-methoxycarbonylmethyl-f-D-galactopyranoside;
colourless foam (401 mg, 21 %); TLC [petroleum ether/ethyl acetate 1:1]: R, = 0.47;
[a]® = -51.9° (¢ = 0.26/CH,OH).

_ Fraction 2: not identified; colourless foam (88 mg); TLC [petroleum ether/ethyl acetate
20 1:1]: Ry = 0.39; [a]*® = -61.5° (¢ = 0.26/CH,OH).

Fraction 3: p-nitrophenyl 3,4-di-O-methoxycarbonylmethyl-p-D-galactopyranoside;
colourless foam (275 mg, 16 %); TLC [petroleum ether/ethyl acetate 1:1]: R, = 0.30;
[a]® = -38.6° (c = 0.28/CH,OH).



It is then concentrated to 50 ml in vacuo and the concentrate is topped up
to 300 M with ethyl acetate and imedi ately heated at the boiling point
for 10 m nutes. The 30 m xture is then allowed to cool to room
tenperature and is filtered and the nmat8r+al on the filter is extracted by
boiling again with ethyl acetate (200 m). Cooling to Olerr]C, while
stirring, andl5#) prAminophgnyk3,4yditQ-aethoxxcarbenylwmethyl-§-Dagelagtepyranoside:, |
acetate]: Rerr]= 0.57; nelting point = 246-247[err] C (deconposition). 35

2.1) N-Alanyl-batracyline; A solution of compound, 2.1. 10 nmol

in anhydrous Fractipy drisem dixam ﬂé4@1@98mg, qngngmgb I’Seﬁycgf’é%‘k?ﬁ. @Eﬂéiﬂ”&?ﬁ)e
for 15 m nut egescAibtd®in ER@mplaticd0. reftervoncentration 88 the filtvates ther wsidde inedtactdd i n
vacuo, it is poyred into- saLurated di bi.car O} d&t 4 ( ,
while stirri ngy th@&l%&’é‘ﬁy.“’@[ Fhﬁeﬁé§¢§nlg?ﬂtgl§le§§g¢%§&§tfg {#hdu%,ﬁ?ﬁ@’_ ﬁ’b
mxture i§ fi[peaokunnettet/dthylzstathit:1]:Rm8B30melting peinter 1580 (deeqnaposition).

i sopropanol and diethyl ether. The product is obtained in yellow crystals
(7.15 g, 89%; TLC [ethyl acetate]: Rerr] =5 0.06; nelting point =

261- 262[ er r ] CExamplerh58i ti on) . Exanple 2.2 N-[Lysyl -al anyl | -batracyline,
di-trifluoroacetate [err] 15 N,N-Di -(tert-butoxycarbonyl)-lysine (2.1 g, 6

mmol ) and 2-i sobutoxy-1-] sqQbut oxy- carbonyl -1 2-di o-fuinoline.(2.4 nm,
8 mmol) are dPs%‘B‘l“e‘klﬁ"’Pﬁi ;8’4(11" hﬁﬂ}?@fﬂ%@ﬁ’é’“ﬁbﬂe‘g‘xﬂﬁi‘ﬁa&{w f %?osf(#e

m xture has been stirred at roomtegperature for 20 minutes, a solution of.
conpound 2.1 (1.6 g, 5 mol) in dimpthylformam de (40 m) is added and the

batch is stirred at room tenperatur Og_fu@{he 6 hours. It is then
rifig flash chronmat ography
Al [er jhyl acetate]. Yellow
0

concentrated in vacuo and the residue
[ petrol eum et her/ethyl acetate 2:1 [er

crystals (2.89 g, 89 % are obtaineg" NH,
o o] o
O HC l 0.
H,C” *~07 o e,

Fraction 1 from Example 1.54.a (380 mg, 0.5 mmol) is hydrogenated for 16 hours as
described in Example 1.40. After concentration of the filtrate, the residue is

10 extracted by boiling with diefhyl ether (20 ml) to give a yellow-brown oil (46.8 mg,
19 %); TLC [petroleum ethet/ethyl acetate 1:1]: Re = 0.29; melting point = 106°C
(decomposition).

Example 1.56

p-Aminophenyl 4-O-(B-D-galactopyranosyl)-B-D-glucopyranoside

OH

HO oK
OH
15 p-Nitrophenyl 4-O-(B-D-galactopyranosyl)-B-D-galactopyranoside (4.63 g, 10 mmol)
is hydrogenated as described in Example 1.23. Colourless crystals (3.04 g, 70 %) are
obtained; TLC [methanol]: R, = 0.55, melting point = 235-237°C (decomposition).



25 [ethyl acetate]: R err] = 0.52; nelting point = 203-204[err]C. 2.2)
N-[ Lysyl -al anyl ] -batracyline, di-trifluoroacetate: Anhydrous
trifluoroacetic acid (10 m) is added to a suspension of the above conpound
30 (2.6 g, 4 mol) in nethylene chlorideg¢25 nl) and the. resulting
solution is stirred at roomtenperature for 30 m nutes. After concentration
i n vacuo, the Exxmpled.8% crystallized by addition of diethyl ether (100
m). The precipitate is filtered off and washed intensively wi th diethyl
ether. Yellow crystals (2.68 g, 99 % are obtained; TLC [ethyl acetate]:
Rlerr] = 0.05:p-Asninopheny) 4-O=(31-sulphateBRegalagtopyranssyD-fsD-glucopyxpnoside,
Exanpl e 2.3 NghPnhann! 1 -batracyline [err] 5 10 2.3.a)

N- [ N- Benzy] oxycar bonyl - D-al anyl ] - batracyl i ne: N-Benzyl oxycar bonyl - D- al ani ne
(3.9 g, 125 mol) is reacted as descr@ied in Exanple 2.1.a and the product
I's worked up. The resulting yellow cry tal%(G.ﬁg, 80 % are separated off
by filtration, the conbined filtrates a ntsagedN n vacuo and the 15
residue is purified by flashdhromat ography | etrother/et hyl acetate
3:2 [err] 1:1]. Afurther 1.B5 g -~. P Llethyl acetate]:
Rlerr] = 0.45; nelting point= r] 27571 (cNE,

1.0/CH err]C[err]) + 0.5 % CHljerr] H N[ D Al anyl ] -batracyline: 20
Compound 2/ 3.a (11.4 g, 25 i s~di ssolved in a 33 %strength solution
of hydrogen brom de in gl adt acptic @did (100 m). After 30 mnutes at
roomtenperature, the batch g capcentrated to 30 ml in vacuo and the
concentrate is then o;s:o_ Na'

1.57.a) p-Nitrophenyl 4-0-(3',4'-O-isopropylidéne-B-D-galactopyranosyl)—B-D-
15  glucopyranoside: : .

Dimethoxypropane (400 ml) and a catalytic amount of (+)-camphor-10-sulphonic acid
(400 mg, 1.7 mmol) are added to p-nitrophenyi 4-0-(B-D-galactopyranosyl)-B-D-
galactopyranoside (23.2 g, 50 mmol). After 3 days at room temperature, the reaction is

20  ended by addition of triethylamine (240 pl, 1.7 mmol), the mixture is concentrated in
vacuo and the residue is dried under an oil pump vacuum for 2 hours. The resulting
crystals are taken up in methanol/water 10:1 (500 ml) and the mixture is boiled under
reflux for 6 hours. After concentration in vacuo and flash chromatography [methylene
chloride/methanol 25:1 — 10:1, in each case with 0.5 % of triethylamine], colourless

25  crystals (15.2 g, 60 %) are obtained; TLC [methylene chloride/methanol 5:1]: R, =
0.49; melting point = 253-255°C (decomposition).

1.57.b) p-Nitrophenyl 2,3,6-tri-O-benzoyl-4-O-(2',6'-di-O-benzoyl-3',4'-0O-
isopropylidene-B-D-galactopyranosyl)-p-D-glucopyranoside:
30 '

" Benzoyl chloride (50 ml, 430 mmol) is slowly added dropwise to a solution of
compound 1.57.a (15.1 g, 30 mmol) in pyridine (300 ml) at 0°C in the course of 30
minutes. The mixture is then stirred at room temperature for a further 2 hours and the
batch is subsequently poured into ice-water (2000 ml), while stirring. After 15 minutes, .

35  the crystals which have precipitated out are filtered off and taken up in methylene
chloride (1500 ml). The solution is washed with water (2x 500 ml) and 1N sodium
bicarbonate solution (2x 500 ml), the organic phase is dried over magnesium sulphate
(50 g) and concentrated in vacuo and the residue is purified by recrystallization from



poured into saturated sodi um bi carbonate sol ution (1000 m), while stirring
vi gorously. 25 Stirring is continued for 10 mnutes, the mxture is

~ filtered and the residue is washed with water, a little isopropanol and
~diethyl ether. The product is obtained in-$2-low crystals (7.87 g, 98 %;

. TLC [ethyl acetate]: Rerr] = 0.06; nelting point = 267[err]C

+ (deconposi ti Oﬂﬁethﬁibl (ﬁii&lliﬂl)ése é’ryétals (26.7 g, 87 %) are obtained; TLC [methylene

;l— EN([; rrl-(ter chioride I?%BW]) R¢ ¥-§)y49 li)&]ib a%ﬂ?t@t—r ?@g}dﬁ'%lb;eﬁ&ihng point® -

N-[Nerr] -(ter272mt4662ycar bonyl)-N err]-(fluorenyl -9-nmet hoxycarbonyl) - | ysyI -
D- al anyl]-batracyline:

N tert-B
AP m‘:%ﬁ)xxgsfﬁggg},hey[yff{i i Loy T AL b5
2-i sobut oxy- lfoambﬁsq%ﬁs blukopy#lindyideo- qui noline (4 m, 14 mmol) are

di ssolved in of mnethyl ene ch or| de. After the m xture has been
. stirred at roomtenperature for 20 m nutes, a solution of conpound 2.3 (3.2
g, 10 nmol) i rp9ddemstidngtf trifluendadeti 8cid 20 nil} isaattited taradsolutionbefi eompoundtli. 51l d

at 10om temperghure Jiohdf 159@12 1eh RRMde- (b ﬁmf ahd' ¥t FBAGRNS sAkEH at foom

vacuo and the ue is spen ene chl ori de (1 m). The
resul ti ngl@uspemperature §orc2ﬁ)prem1t@q@ T\hPtSﬁhJGPEtIMhené’t’ pd Witho!l Hrisgd ditp biggrbonate

f 13: It E)\?vt l:(r)ns f‘”lqsoﬂﬁﬁwﬂ' (gg 20 rhf)etli%rgirh@ hige it lieied idvEmagh ésihnﬁi iselphate (€0 lg¥and
% 45: el %ll ng %gf.:(mtraxe 13’6[’4%@] @%rtﬁg resi Llle?l)esdpur-iré'e% {;y treh ec1 Io% f%],tm rﬁgt?lyfelle
N- [ N[ err] - (t erdhidziderdisthar dibery Chlouyless crintalb (8,0 b; 9hYe) acydbtaieed; THeC frocthglene

conmpound (5.6 ‘%@?rf%?fﬁgﬁog% jtglssld ssod ﬁfxrpélﬂgg gﬁltth_yﬁsf@grram de (50 m). After_ :

addi ti on of pi Stirtre room tenperature
for 3 houts and then concentrated |n vacuo ‘and the residue is purified by

Lash 20 ot PERhPBARp el 21 AREORbliRbyIFOTRY §936.0-66TR914'-O%5keifl-p-D-
o galactopyranosyl)-p-D-glucopyranoside:

Compound 1.57.c (5.5 g, 5.6 mmol) is reacted as described in Example 1.51.a. After

20  flash chromatography [petroleum ethet/ethyl acetate 3:1 — 1:1], colourless crystals (4.03
g, 70 %) are obtained; TLC [methylene chloride/methanol 20:1]: R, = 0.67; melting
point = 118°C.

1.57.¢) p-Nitrophenyl 2,3,6-tri-O-benzoyl-4-0-(2',6'-di-O-benzoyl-3'-sulphatoe-4'-O-
25 acetyl-p-D-galactopyranosyl)-B-D-glucopyranoside, sodium salt:

Sulphur trioxide-pyridine complex (4.5 g, 28 mmol) is added to a solution of
compound 1.57.d (3.59 g, 3.5 mmol) in pyridine (200 ml) and the mixture is stirred
first at 60°C for 2 hours and then at room temperature for 16 hours. The reaction is

30  then ended by dropwise addition of methanol (50 ml) and the mixture is concentrated
in vacuo. The residue is purified by flash chromatography [methylene
chloride/methanol 10:1]. A solid product is obtained and is taken up in methylene
chloride/methanol 1:1 (200 ml), and Amberlite IR120 (Na* form, 10 g) is added. This
mixture is stirred at room temperature for 1 hour and filtered and the filtrate is

35  concentrated in vacuo. Colourless crystals (3.64 g, 92 %) are obtained; TLC [methylene
chloride/methanol 2:1]: R; = 0.87; melting point = 168°C.



Yellow crystals (2.5 g, 62 % are obtained; nelting point = 217[err]C
(deconposi tion). Exarrpl e 2.5 25

N-[ N[ err]-(Fl uorenyl -9- net hoxycar bonyl ) -1 ysyl - D-al anyl ] - bat racyl i ne,
trlfluoroacetate[err] 2.5.a) - 84 -

N-[ N[ err]-(Fluorenyl -9-nmethoxycarbonyl)-Nerr]-(tert-butoxycarbonyl)-Iysyl-
- D 35  al anyhils7Ryp-Nitrppheasyl4-0-(3'-sulphato-B-D-galactopyranosyl)-p-D-glucopyranoside,
N err]-(Fl uorenyl - 9- thoxycar bonyl)-N err]-(tert-butoxycarbonyl)-1ysine
(5.3 g, 11.3 lsr?r%'f' % reacted as described in Exanple 2.4.a and the product
I's purified. YeIIow crystals - 91 - (7.0 g, 80 % are obtained; TLC

[ethyl acetat j Vid i abediGte Refhinol (150 ml), sodi
N[N err]- (FISjored%E'lF‘ 1]57‘e S 3'ﬁﬁh&lb'i§3d1§£lil in e Bethinol (150 ml), sodium

oxy c nyl syl-D-a
trifl uorodcet é@eéhylsted@%dﬁ 1-"2a g 4 &‘? ‘é t‘fre%‘?][ é@aéttgﬂ hmﬁésé#f’rbed
i n Exanmpl e 2. Z200liMd & ro6memipeiatire othe nﬁxmm:umeutrhhzeda&nﬂdhewam SCH8@E fotm) ed

o e Tt ﬁ;langga%;ﬁlge’&’@% o it 8 ik FeotEh LMY Bl HGovkSe Afifon B

(deconposi ti onN sddiurhydyixide2sobution, the mixture is evaporated in vacuo and reprecipitation
N-[N[err]-(Fl %? e }élsl T@h{z‘ WBP&Q%M eﬂla¥§§1've&1¢lﬂ9>ﬂr$wﬁi§h cARudld (1830 g, 77

trifluoroacet .) 1s.reac S
descri bedlQ n Bk ethyhmeqh%kéeﬁbm i %ﬁ] #fvagég “E"Fr@ $ JiRf, & %S&Ca
reprecipitat egdégo ogg'bhyl ene chl oride/diethyl ether to give yel | ow '
crystals (5.97 g, 95 %; TLC [ethyl acetate]: Rerr] = 0.04; nelting

1.57)p-Aminophenyl4-0-(3'-sulphato-B-D-galactopyranosyl)-B—D-glucopyranoside,
sodium salt: ' :

15 :
The above compound (1.13 g, 2 mmol) is reduced as described in Example 1.24. After
extraction of the residue by boiling with diethyl ether (50 ml), colourless crystals (983
mg, 92 %) are obtained; TLC [methylene chloride/methanol 2:1]: R, = 0.22; melting
point = 176°C (decomposition).
20 :
Example 1.58
p-Aminophenyl 4-O-(3'-O-methyl-p-D-galactopyranosyl)-p-D-glucopyraneside
25
. OH
o)
30 HO
o
H,c”
1.58.a) Selective methylation of p-nitrophenyl 4-O-(3-D-galactopyranosyl)-3-D-
glucopyranoside:
35

p-Nitrophenyl 4-O-(B-D-galactopyranosyl)-B-D-glucopyranoside (2.3 g, 5 mmol) is
methylated as described in Example 1.25.a. Flash chromatography [methylene
chloride/methanol 20:1 — 10:1 — 5:1] gives two products:



25 poi nt = 188C (deconposition). Exanple 2.7

N-[ Lysyl - D-asparagyl | -batracyline, di-trifluoroacetate 30

[err]_.H 0 35 2.7.a)

N-[ N- (Fl uor enyl - 9- met hoxycar bonyl ) - D- aspar &gyl - ([err]-tert-butyl ester)]-
- 92 - batracyline: )

N- ( Fl uor enyl - Bragebinoky panitbephehyl R-Qapethyled-O-Gl-O-methyb fiD-galaytopemhesyl)-p-D-2
g, 17.5 mml) _js.rI s ' ' l.e 1.q. oAt tion
in vacuo, thegiruzcsolpggéﬁ(?%dg’ @gﬁgh?ﬁ%&%ﬁ%g@% I4en ’cﬁ?o'r@de?{“fggg‘{; eﬁﬁ?_{%ﬁd
the m xture i shiaddefaethanchsii Rydred i o839 (ox LOCHOMamelung poimk-
sodi um bi car bg ((?%M?b&ﬁb,{)ol X 200 nl). After drying over nmagnesium

sul phate (20 g), frltration, ‘concentration to 100 mM and addition of
petrol eumPet her, compound 2.7.a is obtained in the formof yellow crystals

(1 8-; g, b86’\:/o Fridsﬁblﬁez:h Lni&ﬁ@ﬁl@élt@]li4%3-(3'F)iﬁétmlﬁiﬂhga@@éﬁmpy¥aﬂ@§[l¥[{;]lﬁ
. ar a - ernl-tert- [ - I | . e ove

conpound) (6. EEB’FOI%GWH%% e} g{:lgug%sgscy s\%ae}a tﬂg grrg? 1;)P@I; é?rg‘b @’Pﬁtﬁﬁg e&ﬁgﬁ%—é)w‘e?@ml

After additi of:1¢f Rpro0R% [ =(66.3/( = 1. MEHFOH )y melting paint #@202€. r oom

tenperature for 5 15 hours and then concentrated in vacuo and the residue
is purified by flash chromatography [ethyl acetate/petroleumether 4:1
[err] etHYl ali%h ojAmipophepyl ad@ 43 Or metbyl4o-Digalayetanxy angsyl}ifsD-
(3.44 g, 82 (@@5 Aabsigeed; TLC [ethyl acetate]: Rerr] = 0.21; nelting
point = 209[err]C (deconposition). 20 2.7.c) '
N[N err],Nerr]-D -(tert-butoxycarbonyl)-Ilysyl-D asparagyl-([err]-tert-but
yl ester)- baFraetigh 2rfiom Example 1.58.a (955 mg, 2 mmol) is reduced as described in Example

1.24. After washing with diethyl ether (50 ml), colourless crystals (894 mg, 100 %) are
15  obtained; TLC [methylene chloride/methanol 5:1]: R; = 0.08; melting point = 129°C
(decomposition). . '

Example 1.59

20 p-Aminophenyl 2-O-methyl-4-0-(3'-O-methyl-p-D-galactopyranosyl)-$-D-
glucopyranoside

OH
25
o
HO
o
H,C”
30

Fraction 1 from Example 1.58.a (246 mg, 0.5 mmol) is reduced as described in
Example 1.24. After washing with diethyl ether (20 ml), colourless crystals (186 mg,
81 %) are obtained; TLC [methylene chloride/methanol 5:1}: R; = 0.13; [a]® = -3.6°
(c = 1.0/CH,0H); melting point = 105°C.

35



Compound 2.7.b (2.1 g, 5 mol) is reacted as described in Exanple 2.2.a.
Yellow crystals (1.71 g, 46 % are obtained; TLC [ethyl acetate]: Rf =
0.61;_-nelting point= 25 142[err]C. 2.7)

N-[ Lysyl - D-asparagyl ] -batracyline, di-trifggoroacetate: Conpound 2.7.c
(1.65 g, 2.2 mol) is reacted as described in Exanple 2.2 and the 30
product is puExample 168 | ow crystals (1.5 g, 95 %9 are obtained; TLC

[ met hanol /acetic acid 10:1]: Rerr] = 0.29; nelting point = 154-155[err]C
(deconposition). = - 93 - Exarr'pl.e 2.8 N-[Lysyl-D-glutanyl]-batracyline,
di - hydr obr oni #eAminaphenyl 4505354 '5gi-O-methyl-3-D-galactopyranosyl)-3-D-gluco-pyranoside
N-[ N-(tert-Butoxycarbonyl)-D gl utanyl -(é rr]-benzyl ester)]-batracyline:
N-(tert-Bgt oxycar bonyl )-D-gl utanyl - ([ er 1]% benzyl ester) (5.9 g, 17.5 nmol)
is reacted as 15 described in Exanpl elg. L&, Afder sQncentration in
vacuo, the residue is purifie& y flash cljroma ograetrol eum
ether/ethyl acetate 1:1] to glfve yellow cirystalls (9 gf 95 % ; TLC [ethyl
acetate]: Rlerr] = 0.61; [errla= #63. Yel'r % ORGH ergglyCl [err]);

mel ting point = 159[err]C. 20 . 8. N-[D-Kd utamyl - ([err] - benzyl
ester)]-batracyline: Conpgund 2.J8.a (19.1 g, A mol) is dissolved in formc
acid (10Q.mM) and the solutive" s | "f@g at room tenperature for 6 hours.
After codfentration in vacuo, the &esidue is taken up in nmethanol (100 m)
and the pH of the solution is ||'_|Q:o|"aased to pH 8 by 25 careful addition of
25 % strength aqueous ammoni a ¥ol ution. After renewed concentration in =
vacuo, subsequent flash chromatography [ethyl acetate/ethanol -10:1] gives a
yel l ow oi | (41%50g2) 56Nijrophenyle23y6-tai-©-bieakyl-BO-(2',6-di-06benzyl-3',4'-0O-

isopropylidene-B-D-galactopyranosyl)-p-D-glucopyranoside:

15
Compound 1.57.a (5.0 g, 10 mmol) is reacted with benzyl bromide (30 ml, 250 mmol)
for 16 hours as described in Example 1.26.c. After concentration in vacuo, the residue
is taken up in ethyl acetate (300 ml) and the solution is washed with water (200 ml).
The organic phase is dried over magnesium sulphate (10 g) and concentrated in vacuo

20  and the residue is purified by flash chromatography [methylene chloride/petroleum
ether 5:1 — methylene chloride]. A brownish oil (5.3 g, 56 %) is obtained; TLC
[methylene chloride/methanol 50:1]: R, = 0.70; [a]*® = -23.2° (¢ = 1.08/CH,CL,).

1.60.b) p-Nitrophenyl 2,3,6-tri-O-benzyl-4-0-(2',6'-di-O-benzyl-p-D-
25  galactopyranoesyl)-B-D-glucopyranoside:

The above compound (4.77 g, 5 mmol) is reacted as described in Example 1.57.c. After

concentration in vacuo and reprecipitation from diethyl ether/petroleum ether,

colourless crystals (3.94 g, 86 %) are obtained; TLC [methylene chloride/methanol
30  50:1]: Ry = 0.36; melting point = 116°C.

1.60.c)p-Nitrophenyl2,3,6-tri-O-benzyl-4-O-(2',6'-di-O-benzyl-3',4'-di-O-methyl--
D-galactopyranosyl)-p-D-glucopyranoside:

35 Compound 1.60.b (1.8 g, 2 mmol) is methylated as described in Example 1.24.c.
Reprecipitation from methylene chloride/petroleum ether gives colourless crystals (1.55
8, 82 %); TLC [methylene chloride/methanol 50:1]: R; = 0.74; melting point = 161-
162°C.



2.8.¢)

N[N err],Nerr]-D -(tert-butoxycarbonyl)-Ilysyl-Dglutanyl-([err]-benzyl
ester)]- 30 batracyl i ne: The above conpound (3.75 g, 8 mmpl) is reacted
as described in Exanple 2.2.a and the pro8tet is purified. A yellow

anor phous solid (2.26 g, 35 % is obtained; TLC [ethyl acetate]: Rerr] =
0.40; [err] 4.6B2 pLA(mnmphe&/yCl—lﬂdD-r(BC,I4[-dli-rQameﬂﬁ'lﬂi-&-galactopyranosyl)-B-D-
N-[ Lysyl -Dgl#&g* ‘Qﬁfe[acyl i ne, - hydr obr om de: Conpound 2.8.c (2.0 g,
2.5 mol) is®is ve nh a 33 %strength sol uti on of hydrogen - 94 -
brom de in glacial acetic acid (50 m). After 1 hour at room tenperature,

W th i ethyl CroRal ABGE (I BCUS BRLI) B RAONeE in heltal o iy ek,
0 0y " oY addsim of ol l%gﬁ wirpxieastureed; TRais. 28 B b Pes 509 mig, &

N-[ Lysyl - gI ymyﬂﬂogbﬁtfoaay lcamied otlt i 4 hjrdmgeman&ispheee hederla slighﬂlﬁ incréaséd &r 6

N[N (tert

N- E t eE t erBut og&/tagg(y@ 8’1 ?ongilsniilﬁxgd gg&r é&{ agﬁ the rslatenalr eac ter lS a‘éass‘c‘?‘? bed
in Exanpl e 2 thoraughly tveth me’diaml (300 mdp ﬁonemizanan of &;e ﬁllretermmmwandswashmg
concentrat ed genypy ax‘ééiﬂu RebH *ﬁ?etﬁﬁéﬁdéjgglohﬁ y}?é:i),%'(ﬁsznu 81 %

After the m xture een es an

filteredO af tnéqltl%BPlFlﬁg 12486 ( GROQH{OSE’(?FQ)Ound i s obt al ned in the f or m of
yellow crystals (4.73 g, 66 %; TLC [ethyl acetate]: Rlerr] = 0.44; melti ng

point = 279[err]C conposition). 2.9.b) NQdycyl-batracyline,
hydr ochl or i de2X& 1t 95

N-Alanyl-batracyline
CH, I-I-I ' '
N
(o) =z
: N

2.1.a) N-[N-(tert-Butoxycarbonyl)-alahyl]-batracyline: '

15

20

N-(tert-Butoxycarbonyl)-alanine (3.3 g, 17.5 mmol) and 2-isobutoxy-1-
isobutoxycarbonyl-1,2-dihydro-quinoline (6.8 ml, 23 mmol) are dissolved in 100 ml of

25  methylene chloride. After the mixture has been stirred at room temperature for 20
minutes, a solution of batracyline (4.1 g, 16.5 mmol) in absolute dimethylformamide
(350 ml) is added and the batch is stirred at room temperature for a further 48 hours.
It is then concentrated to 50 ml in vacuo and the concentrate is topped up to 300 ml
with ethyl acetate and immediately heated at the boiling point for 10 minutes. The

30  mixture is then allowed to cool to room temperature and is filtered and the material on
the filter is extracted by boiling again with ethyl acetate (200 ml). Cooling to 0°C,
while stirring, and filtration gives yellow crystals (6.18 g, 84 %); TLC [ethyl acetate]:
R; = 0.57; melting point = 246-247°C (decomposition).

35 2.1) N-Alanyl-batracyline:

A solution of compound 2.1.a (10.5 g, 25 mmol) in anhydrous trifluoroacetic acid (150
ml) is stirred at room temperature for 15 minutes. After the batch has been



25 The above conpound (4.1 g, 10 mmol) is dissolved in nethylene chloride
(1200 M), while heating in an ultrasonic bath. After addition of hydrogen
.chloride in diethyl ether (100 m), the mxture is stirred at room
tenperature for 30 minutes and concentrat8gl-in vacuo, and ethanol (200 nl)
Is added to the residue. After the m xture has been 30 stirred under

reflux for 1QomcanhRa t8nd nill ihtvates] it Bipoarfeddn®l sangated badipmdrcarboriate sdiuomed

i( get(::g?rp]:)gir [nl ZL(’)%GJQ‘_H)S‘\_’,"V@;‘{ gt%n%lgsviéo%b&sj[y.gstir%ﬁgo{g coftiubl Wk P&mﬁutgs, e nfitite

“N-[ N[ err] -, NiefilttreDiand tthe teshiut dx yashddowith waters g [littlg isopropansd tand djethylesthezs

N, N-Di - (tert~hut Ik ¥ s : BIRo) o .l =
i sobut oxycar g@;@%{&glggﬁ%ﬁeglxyeg%fﬁ#g .(;,f'_qrsﬂ ; 8) m@a&%@g?‘iﬁﬁgﬁ in
20 m of Sret 6 meslting peintiz. 2642627 Ci(HecompositioB)-has been stirred at room

tenperature for - 95 - 20 minutes, a solution of conpound 2.9.b (1.71 g,
5 mol), et h)jl d||so§ropyl amne (0.86 m, 5mmol) and dinet hyl formam de (40
m) is added £atch is stirred at roomtenperature for a further 16

hours. It is then concentrated in vacuo and the residue is purified by

flash chroma a ethyl t e/ ther 1:1 [err] ethyl 5

acetate]. Yehﬁﬂ;xr%?'ék{“ﬂlgy‘t‘ﬁ%g‘hg’, ség'ﬁﬁ}goqjgg%q%%t ai ned; TLC [Lt hyl yacet ate] :
Rf = 0.310 nelting point = 211[errpC (dggomagsition). 2.9)
N-[Lysyl -glycyl]-batracyline, di-tyfiflu 10 Co
g, 2.2 mol) is react&@QOH ddby | PN
purified. Yellow crystals (1.33 g, 91'}'0/() :

153[ err] C (deconposition). Exanpke 2.HO0 1%
5 CF,COOH H,N .

2.2.a) N-[N°,N°-Di-(tert-butoxycarbonyl)-lysyl-alanyl]-batracyline:

ound 2. 9.
product i
oi nt

(1.4

oo

N,N-Di-(tert-butoxycarbonyl)-lysine (2.1 g, 6 mrhol) and 2-isobutoxy-1-isobutoxy-

carbonyl-1,2-dihydro-quinoline (2.4 ml, 8 mmol) are dissolved in 20 ml of methylene
20  chloride. After the mixture has been stirred at room temperature for 20 minutes, a

solution of compound 2.1 (1.6 g, 5 mmol) in dimethylformamide (40 ml) is added and

the batch is stirred at room temperature for a further 16 hours. It is then concentrated

in vacuo and the residue is purified by flash chromatography [petroleum ether/ethyl

acetate 2:1 - 1:1 — ethyl acetate]. Yellow crystals (2.89 g, 89 %) are obtained; TLC
25 [ethyl acetate]: R, = 0.52; melting point = 203-204°C.

2.2) N-[Lysyl-alanyl]-batracyline, di-trifluoroacetate:

Anhydrous trifluoroacetic acid (10 ml) is added to a suspension of the above compound
30 (2.6 g, 4 mmol) in methylene chloride (25 ml) and the resulting solution is stirred at
"~ room temperature for 30 minutes. After concentration in vacuo, the residue is
crystallized by addition of diethyl ether (100 ml). The precipitate is filtered off and
washed intensively with diethyl ether. Yellow crystals (2.68 g, 99 %) are obtained;
TLC [éthyl acetate]: R; = 0.05; melting point = 144-146°C (decomposition).
35



N-[Lysyl -seryl]-batracyline, di-trifluoroacetate [err] 20 2.10.a)

N-[ N-(tert-Butoxycarbonyl)-seryl]-batracyline: 25

' N-(tert-Butoxycarbonyl)-serine (3.6 g, 17.5 mmol) is reacted as descri bed

in Exanple 2.1.a. After 48 hours, the m xt89e is concentrated to 100 m in

~vacuo and 2 1 of nethylene chloride are added to the concentrate. The

resul ting sol Examplé 83washed with water (1 x 500 m), with 0.5 N

~hydrochloric acid (2 X 250 m) and with saturated 30 sodi um bi car bonat e

~solution (1 x_250 gl over magnesi um sul phate (50 g), distilling
of f the sol veﬁ‘t[l?ﬁlwﬁdlrba n fmeash chr omat ogr aphy [ petrol eum et her/ et hyl

acetate 1:1] of the residue give ound 2.10.a (4.6 g, 64 % in the form

of yellow.crystals; TLC [ethyl égtat [ acetic aC|d 1Q9: 1] : R[err] = 0. 38;
mel ting péll’lt—ZlQ[El‘l‘]C(dECO S|t||Qn) 4.

0.5/CH err]C[err] + 0.5 %G{W
N-Seryl - batracyline, hydrochloride: Congé
is added to a suspension of the ab&e coms . 4 mol) in-
di oxane (70 m), while stirring, and the m xture is 8 en stirred

Vi gorously at roomtenperature for 1 hour. It is subsequently concentrated

I n vacuo %Be rliilh e is dried under an oil punp vacuum for 2 hours.
After add t|o » meﬁrkpyyl-l)rﬂawlkbawcylmbo. | ed under reflux for

15 minutes. Cooling and flltratlon wi th suction give orange crystals (1 97

, 96 9%; TL = +51.8
2ol H e/? r10 CNrr@?‘{z& l?@‘?’g% ];%'?E{"H’fer(%e & gZ%SO'Hﬁ{? i r eagied aggle %Prﬁd@} Example
N-[N[err], N e2dja ®id theeprodinitis wyorked apy The Ire;saltingSﬁllpkn] cfyslalsa@d 80 %) are

separated off by filtration, the combined filtrates are concentrated in vacuo and the

oric acid (10 m)

15 residue is purified by flash chromatography [petroleum ether/ethyl acetate 3:2 —> 1:1].
A further 1.35 g (17 %) are obtained; TLC [ethy] acetate]: R, = 0.45; melting point =
256°C; [a]*® = +75.1° (¢ = 1.0/CH,CL,) + 0.5 % CH,0H).

2.3) N-[D-Alanyl]-batracyline:
20
Compound 2.3.a (11.4 g, 25 mmol) is dissolved in a 33 % strength solution of
hydrogen bromide in glacial acetic acid (100 ml). After 30 minutes at room
temperature, the batch is concentrated to 30 ml in vacuo and the concentrate is then
poured into saturated sodium bicarbonate solution (1000 ml), while stirring vigorously.
25 Stirring is continued for 10 minutes, the mixture is filtered and the residue is washed
with water, a little isopropanol and diethyl ether. The product is obtained in yellow
crystals (7.87 g, 98 %); TLC [ethyl acetate]: R; = 0.06; melting point = 267°C
(decomposition).

30 Example 2.4

N-[N“-(tert_-Butoxycarbonyl)-lysyl-D-alanyl]-batracyline

.ﬁr (I\)\Jb

3 Hc>r \n’

H,N

<_/......



Conpound 2.10.b (1.86 g, 5 mmol) is reacted as described in Exanple 2.9.c.
After flash chromatography [ethyl acetate/petroleumether 2:1 [err] ethyl
acetate], yellow 15 crystals (1.18 g, 36 % are obtained; TLC [ethyl
acetate/acetic acid 100:1]: Rlerr]= 0.24:9elting point= 188[err]C
(deconposition); [err] =-13.1 (¢ = 0.5/CHerr]dJ[err] + 0.5 %CH err]OH).
2.10) N Lys32L4.a)3rNl-[N“h(aenrtel&qlokyarMhyI)FNT-(ﬂmmagEPanethoi@cﬂhmyl)dgfs%l.-no. c
1.0 g, 1.5 i ed as described in Exanple 2.2 and the product is
[(aurified. Ye%\k/hlcir)?/tg %‘e(l. 0 g, 96 % are obtained; TLC [nethyl ene
“chl oride/ net hanol /amonia (25 % 15:3:0.2]: Rerr] = 0.10; nelting point
188-190C ( degpupasButdXitarbs 1ﬁm¥nﬁ&e 1361 midkHobey &arbo sk l(5.883, "1aCY ikl
di - hydr oy om d&: [.errd*QSO 31? 2.1 .%gfy . 4 d?i)sl% (53% )
N-[ N (FI dor edf- &3 ylasobuioyy sarberylel.2-difnide-auisoling {4 mba l#mipol), gre
N- ( Fl uor eny| dissoletd dx w0 anbofmkthylen tohidridelAfie) tHe- mbiturechak bedn gtirrdd abrosid! )

s reacted - 97 - cr.ibed in anple 2.1 a. C rati,an i n.,vacuo

and| T ash chiSSTRSTYTs 3R, 205 SiRUEE., by weEPT of oo 23 T2 BB dmingp

conpound 2. 1dimethglfemmamids#804nl) is added fand thebatgklis stivrest gtstoainstemipetature for

[ met hyl ene chl @k F@p ' . - 3 ; gs iz SR

mel ting por n? = Zglg/lgg% err {5 Egeggﬁcpegﬁe?{%ﬁ)]‘écgo gmf]{h% e '1s sg.sp%znded m

N[O (tehd- Bme}ﬂly}lely. glgpr))qlq ( tqalac'th fesulting suspension is topped up with diethyl ether
(300 ml). After filtration and washing of the material in the filter with diethyl ether,
yellow crystals (5.65 g, 65 %) are obtained; TLC [ethyl acetate]: R; = 0.45; melting
point = 186°C.

15 2.4) N-[N°-(tert-Butoxycarbonyl)-lysyl-D-alanyl]-batracyline:
The above compound (5.6 g, 7.3 mmol) is dissolved in dimethylformamide (50 ml).
After addition of piperidine (50 ml), the mixture is stirred at room temperature for
3 hours and then concentrated in vacuo and the residue is purified by flash
20  chromatography [methylene chloride/methanol/ammonia (25 %) 15:3:0.1 — 15:5:0.1].
Yellow crystals (2.5 g, 62 %) are obtained; melting point = 217°C (decomposition).

Example 2.5

25  N-[N®-(Fluorenyl-9-methoxycarbonyl)-lysyl-D-alanyl]-batracyline, trifluoroacetate

e
SECARSEaaces

CF,COOH HN

"o

<_/....

2.5.a) N-[N®-(Fluorenyl-9-methoxycarbonyl)-N°-(tert-butoxycarbonyl)-lysyl-D-
35 alanyl]-batracyline:

N°-(Fluorenyl-9-methoxycarbonyl)-N°-(tert-butoxycarbonyl)-lysine (5.3 g, 11.3 mmol)
is reacted as described in Example 2.4.a and the product is purified. Yellow crystals



The above conpound (2.89 g, 4.7 mmol) is reacted as described in Exanple
2.7.b. Flash chromatography [petrol eum ether/ethyl acetate 3:2 [err] ethyl
acet at.e] gives the 10 product as yellow crystals (1.15 g, 62 %; TLC
[ethyl acetate]: Rf = 0.11; nmelting point-H 497[err] C.
2.11.c)N-[Nferr],Nerr]-D -(tert-butoxycarbonyl)-lysyl-O(tert-butyl)-D-ser
yl]-batracyl i (%0 g180 %)Tdre oblxineel; TR fetinyd acétate]gR, 2 .03 Iymmelling poine&c2234Cas
descri bed in Exanpl e 2 2.a. Yellow crystals (1.94 g, 96 % are obtained;
TLC [ et hyl acetatglﬁ:l = 0.59; nelting point = 208[err]C. 2.11.d)

N[ Lysyl -O (1239 W)(Ftbugwyylj-9tm1eﬂa@wqmond'l)-ﬂysxfll-l)oal@mét-&taératzdme,
Compound 2. 11gp4agdroleetdte; 1- 5 Nl ) is reacted as described in Exanple 2.2
and the product is purified. Yellow crystals (1.1 g, 98 % are obtained,
TLC [rrethénol/acetlc acid 10:1]: Rerr] 0.30; nelting point = 128[err]C.
25 2.11) NCbM@Wnd}Z% )(6|l7b§,tsaﬁmbl)nﬁ redtte@)&rdﬂﬁéﬂlﬁﬁdjm Eﬁaﬂmwm. 2After- d
(1.05 9, 1.4 % t @s crlbe ggng 1?‘% h&%pg)'oq t
is purified. “Yoé}cf3 W’roéldchafg?’ grf:§ oy }Fgrep%lm ef fromgpethylege c H&Eﬁ. nt
= 247-248[ er r¢tler ®0give yello® cry@dsuﬁ@[)& 2 912%); TLC [ethyl acetate]: R, = 0.05; melting
N-[Lysyl Dth Ayl -hydrobrom de [err] 5 10 2.12. a)

N-[ N-(FI uorené g njg?f])% ?/%g o%@l O(tert butyl)-D-threonyl]-batracyline:
N (FI uoréﬂyl 9- met hoxycar bonyl )-O-)tert-butyl)-D-threonine (6.96 g, 17.5

mol ) is Example 2.6

N-[N* (Fluorenyl-9-methoxycarbonyl)-lysyl-D-alanyl]-batracylme, trifluoroacetate
CF,COOH

SIS S fee el
O O\ICI)/N

Compound 2.4.a (6.17 g, 8 mmol) is reacted as described in Example 2.2. After

concentration in vacuo, the residue is reprecipitated from methylene chloride/diethyl

ether to give yellow crystals (5.97 g, 95 %); TLC [ethyl acetate]: R; = 0.04; melting
25  point = 188°C (decomposition).

U....

20

Example 2.7

N-[Lysyl-D-asparagyl]-batracyline, di-trifluoroacetate

OY OH

| CF,COOH H2N
|ﬁ( \(:(\
35

CF,COOH HN

30

U....

2.7.a) N-[N-(Fluorenyl-9-methoxycarbonyl)-D-asparagyl-(B-tert-butyl ester)]-



reacted as described in Exanple 2.1.a. Concentration in vacuo and flash 15
chromat ogr aphy [petrol eum et her/ethyl acetate 1:1] give the conpound 2.12.a
- (7.45-g, 68 % in the formof yellow crystals; TLC [ethyl acetate]: Rerr]
= 0.63; nelting point = 225-226[err]C. 2. 132b)

N[O (tert-Butyl)-D-threonyl]-batracyline: 20 Conpound 2.12.a (3.8 g, 6

mol ) is reacthatragylidescribed in Exanple 2.7.b. After concentration in
vacuo, the product is obtained as yellow crystals (1]. 9 g,2 78 ?%LZTLC [ et hyl
~acetate]: Rerr] = 0.21; nelting _poipnt = 110-111[err]C 25 .12. ¢

N[N err], N eriVjEhor &Pt@ﬁ?)&%@ﬁ@&ﬂb‘éﬂrﬁwﬂwﬂﬁ -btyl essen)ﬁ.)lal'l_q% aungl)] -
bat racyl i ne: G@ﬁévfbrﬁmaidébaﬁbeld ih Bxagnplé 2 AMRhor ¢oi1céx§tf4tfoﬂgn %rf&é@ Shé F]éykjﬁﬂle' i¢
Exanple 2.2.a._Yell ow crystal s . , ar e, obt al.ned; . e

acetate]: R erPfd §psi "@ﬁ?‘ﬁggéﬁpﬁgz(légo @‘l)ﬁ@[ 1 pextue f?.‘éﬁslheé with IN
N-[ Lysyl - O (t érydrdobioric) acid (2w 200hyil] arohtvith N bastﬁumcbieqrbd)ﬂdwwlﬂﬁ@ﬁEx (1d 2020 igﬂl)e g
above conpound ) nggégl\g S sﬁ%g ri L0, Exa n
the 35 pr odu}(\:itﬁ%j @%&r‘?‘?"?e ) elvl:nosv'il/ r%’%gé?gl @_’ .t e§’ Q@rg:eﬁatg}ne{ggio@a{nh@?
TLC [ met hanol /additioncofpetrglenm ather, rpmpeynd-=2.3.a39 obtairied iim ghepformtof yella®[ceystilc

iti 7 2.962% : | 1436, — g dr obr oni de:
gdggo?pcézl tgﬁggjzg’l%?z)i(\?“%%g{,ﬂ ?%%F?Qﬁb?zgg{eggﬁa%&@esg??i%d I n Exanpl e

2.8 and t product is purified. Yellowred crystals (1.86 g, 97 % are
obt ai ned; nel t2.1b) Po[DHAspaRigl-(B-tdrCbutelcestary|sbdtiavylined Exanple 2.13
N-[Lysyl -D-al anyl | -batracyline, di-trifluoroacetate: [err]
The above compound (6.4 g, 10 mmol) is dissolved in methylene chloride (100 ml).
After addition of morpholine (50 ml), the mixture is stirred at room temperature for 5
15  hours and then concentrated in vacuo and the residue is purified by flash
chromatography [ethyl acetate/petroleum ether 4:1 — ethyl acetate — ethyl
acetate/ethanol 10:1]. Yellow crystals (3.44 g, 82 %) are obtained; TLC [ethyl acetate]:
R; = 0.21; melting point = 209°C (decompositiOn).-

20 2.7.c) N-[N*N°-Di-(tert-butoxycarbonyl)-lysyl-D-asparagyl-(B-tert-butyl ester)-
batracyline:

Compound 2.7.b (2.1 g, 5 mmol) is reacted as described in Example 2.2.a. Yellow
crystals (1.71 g, 46 %) are obtained; TLC [ethyl acetate]: R; = 0.61; melting point =
25 142°C.

2.7) N-[Lysyl-D-asparagyl]-batracyline, di-trifluoroacetate:
Compound 2.7.c (1.65 g, 2.2 mmol) is reacted as described in Example 2.2 and the

30  product is purified. Yellow crystals (1.5 g, 95 %) are obtained; TLC [methanol/acetic
acid 10:1]: Ry = 0.29; melting point = 154-155°C (decomposition).



10 15 2.13.a)
N-[Nferr],Nerr]-Bis-(tert-butoxycarbonyl)-lysyl-D-alanyl]-batracyline: 6 g
(17.3..mmol ) of Nerr],Nerr]-bis-(tert-butoxycarbonyl)-Ilysine are dissolved
in 75 m of dinmethylformam de, and 3 g (203rmol) of N-hydroxysucci nim de
and 4.29 g (20.8 20 mmol ) of NN -dicycl ohexyl carbodiim de are added at
Olerr]C. Aft Example8&, the urea forned is filtered off, 5 g (15.6 nmol) of
N-[D-al anyl ] -batracyline (Exanple 2.3) are added to the filtrate and the
mxture is stirred at 20[err]C for 16 hours. Residual urea is filtered off
and di scar dedV-[lyyHD-glutgmgl]:bateacylinetditydaobrareidecsi due is stirred with
nmet hanol and the m xture is fil tsred.o%he filtrate is concentrated again

and the rsesi due 25 is treated a%rh th methanol. The m xture is again
filteredand the filter residues arle conbined. They are dissolved in
met hyl ene chl ori de/ net hanol 10:1 '?bﬁd\é{ae oduct is precipitated with
ether. 8.22 g (81 %9 of the crysgalli t arget product ar@ obtained. 2.13)
N-[Lysyl - D-al anyl | - bat Hee,NQe, R -t tif | ugyoacgt at e A eparation from
8.2 g of compound 2.13.a anal dousNy toO any . 7.58 g (89 %
- 100 - Exanple 2.14 z I 5
N-[ N err] - (Fl uorenyl -9-net hoxyc bB'nyI ) <1 ysyl'INBE
trifluordacetate [err] 10 2.14.a
N-[ N[ err]-(tert-But oxy&BrF b [err]-(fluorenyl -9-nethoxycarbonyl)-1ysyl]
- 15 bat r agyd i\ne: e tion _anal.ogously t a e 2.4 . a fraqm '
N err]-(tert ?b%?)gﬁjﬁg{tﬁ‘&%‘?‘fﬁqagﬁﬂ!@ ﬁ'éﬁ‘d@“@(ﬁ%"%h Q’S)I:'QPBBH’?‘F')"-‘I ysi ne
and batracyline. Yield: 78 % .

N-(tert-Butoxycarbonyl)-D-glutamyl-(B-benzyl ester) (5.9 g, 17.5 mmol) is reacted as

15  described in Example 2.1.a. After concentration in vacuo, the residue is purified by

flash chromatography [petroleum ether/ethyl acetate 1:1] to give yellow crystals (9.45

g 95 %); TLC [ethyl acetate]: R, = 0.61; [a]® = +53.1° (c = 1.0/CH,Cl,); melting
point = 159°C. '

20 2.8.b) N-[D-Glutamyl-(B-benzyl ester)]-batracyline:

Compound 2.8.a (9.1 g, 10 mmol) is dissolved in formic acid (100 ml) and the solutiofl
is stirred at room temperature for 6 hours. After concentration in vacuo, the residue is
taken up in methanol (100 ml) and the pH of the solution is increased to pH 8 by

25  careful addition of 25 % strength aqueous ammonia solution. After renewed
concentration in vacuo, subsequent flash chromatography [ethyl acetate/ethanol 10:1]
gives a yellow oil (4.2 g, 56 %); TLC [ethyl acetate]: R, = 0.06.

2.8.c) N-[N*N°-Di-(tert-butoxycarbonyl)-lysyl-D-glutamyl-(8-benzyl ester)]-
30  batracyline: '

The above compound (3.75 g, 8 mmol) is reacted as described in Example 2.2.a and
- the product is purified. A yellow amorphous solid (2.26 g, 35 %) is obtained; TLC
[ethyl acetate]: R, = 0.40; [a]® = +32.1° (c = 1.2/CH,CL).
35 | -
2.8) N-[Lysyl-D-glutamyl]-batracyline, di-hydrobromide:

Compound 2.8.c (2.0 g, 2.5 mmol) is dissolved in a 33 % strength solution of hydrogen



20 2.14) N[N err]-(Fluorenyl-9-nethoxycarbonyl)-1ysyl]-batracyline,
trifluoroacetate: Preparation analogously to Exanple 2.5 from conpound
2.14.a. Yield: 90 % - 101 - Exanple 2.15

N-[Lysyl-N err]-(fluorenyl-9-met hoxycar be@¢l-) -1 ysyl]-batracyline,
di-trifluoroacetate [err] 5 10 O NH 15 2.15.a) N

[ N[ err], N er rHromide( ineglacitlidcetiy acidi(50 yhl).- Aftery] hdfireatrrpeifif temperatiye,- the hatchdxy -

carbonyl)-1ly s | ne: : ) are
di ssol ved i ns‘%)b]:‘?fp%yf g] %@ﬁyﬁ@%ﬁé‘%&% nggéggé%m@lgq%g rq}m)i]; Q%?&' Hie
‘N err], N er r |preguct iepbtaingd dx yelowaed riystalss{13 & 98 Yoomeking paiak 2204249433
[err]l of ethubsimpRRioapy!l am ne are added. The m xture is stirred at
20[err] C for 16 hours and concentrated and the residue is initially stirred
with ethet. The mxture is filtered and the filter residue is stirred
again, wth rigxdmple|2.®ther 1:1. 3881 ng (92 %9 25 of the target product
are obtained in this way after filtration with suction and drying. 2.15)
N-[Lysyl-Nerr]-(fluorenyl-9-nethoxycarbonyl)-lysyl]-batracyline,

di - tri f | uor o-N-dbgsydtglycylichatrasylinecdi-trifluproacetgfeund 2. 15. a wi t h anhydr ous

trifluoroacetic acid/nmethylene chlgride 1:1 '_alnal ogously to Exanple 2.2.
Yield: 95 % [TLC. nethyl ene chliri% met hano{/amonia (17 %0 15:6:0.6 Rf =

0.o8] 10 CF,COOH HN N N
: |/Y
N

CF,COOH HN

U....

15 2.9.a) N-[N-(tert-Butoxycarbonyl)-glycyl]-batracyline:

N-(tert-Butoxycarbonyl)-glycine (3.07 g, 17.5 mmol) is reacted as described in
Example 2.1.a. After 3 days at room temperature, the mixture is concentrated in vacuo
and the residue is taken up in ethanol (200 ml). After the mixture has been stirred

20  under reflux for 30 minutes and filtered, after cooling, the target compound is obtained
in the form of yellow crystals (4.73 g, 66 %); TLC [ethyl acetate]: R, = 0.44; melting
point = 279°C (decomposition).

2.9.b) N-Glycyl-batracyline, hydrochloride
25
The above compound (4.1 g, 10 mmol) is dissolved in methylene chloride (1200 ml),
while heating in an ultrasonic bath. After addition of hydrogen chloride in diethyl ether
(100 ml), the mixture is stirred at room temperature for 30 minutes and concentrated
in vacuo, and ethanol (200 ml) is added to the residue. After the mixture has been
30  stirred under reflux for 10 minutes and filtered, after cooling, the product is obtained
~in the form of yellow crystals (3.21 g, 94 %); melting' point = 297-299°C
(decomposition).

2.9.¢) N-[N*,N°-Di-(tert-butoxycarbonyl)-lysyl-glycyl]-batracyline:

35
N,N-Di-(tert-butoxycarbonyl)-lysine (2.1 g, 6 mmol) and 2-isobutoxy-1-
isobutoxycarbonyl-1,2-dihydro-quinoline (2.4 ml, 8 mmol) are dissolved in 20 ml of
methylene chloride. After the mixture has been stirred at room temperature for



- 102 - Exanple 2.16 '
N-[Lysyl-Nerr]-(fluorenyl-9-mnmethoxycarbonyl)-[err]-di am nopropionyl]-batra
.cyline,di- trifluoroacetate 5 [err] 10 HN 15 This peptide
conj ugate was prepared anal ogously to Exafpl-es 2.14 and 2.15 via 4 stages
from batracyline and

Nerr]-(tert- bumnm@,rd)emhion Nf eompoqidd AVl @ riemhmk);etl@(bdusopropylamme

ccetic abi d S088GHL SR %ﬂ%‘ﬁﬂg@%ﬁé 046, 505 SR8 ?ﬁﬁfﬁm} Sk sy F. he
‘[err] H2N NH rg@nmamps@turegpr iat T dﬁthslrs Hirde thm!awgsu%at ) VESEWP
from N-[ N er rebsihd ié‘ifu?méh ‘bg“ﬂdgﬁk H&etath b@éleaﬁyéthéiq 1 - ethyl

. ittty
N [ Soryl b aloAgich bakPw cpisiali 169 B 74,39 e abtingds T fenyf Bebial: R, < 031

[err] melting point = 211°C (decomposltlon).

2.9) N-[Lysyl-glycyl]-batracyline, di-trifluoroacetate:

10  Compound 2.9.c (1.4 g, 2.2 mmol) is reacted as described in Example 2.2 and the
product is purified. Yellow crystals (1.33 g, 91 %) are obtained; melting point = 153°C
(decomposition). :

Example 2.10
15 '

N-[Lysyl-seryl]-batracyline, di-trifluoroacetate
OH

CF,COOH H N\/u\
: o
CF,COOH HzNJ

2.10.a) N-[N-(tert-Butoxycarbonyl)-seryl]-batracyline:

25
N-(tert-Butoxycarbonyl)-serine (3.6 g, 17.5 mmol) is reacted as described in Example
2.1.a. After 48 hours, the mixture is concentrated to 100 ml in vacuo and 2 | of
methylene chloride are added to the concentrate. The resulting solution is washed with
water (1 x 500 ml), with 0.5 N hydrochloric acid (2 x 250 ml) and with saturated

30  sodium bicarbonate solution (1 x 250 ml). Drying over magnesium sulphate (50 g),
distilling off the solvent in vacuo and flash chromatography [petroleum ether/ethyl
acetate 1:1] of the residue gives compound 2.10.a (4.6 g, 64 %) in the form of yellow
crystals; TLC [ethyl acetate/acetic acid 100:1]: R;= 0.38; melting point = 219°C
(decomposition); [a]*® = -61.0° (¢ = 0.5/CH,CI, + 0.5 % CH,OH).

35



10 2.18.a) N-[N-(tert-Butoxycarbonyl)-seryl-Dal anyl]-batracyline:
Preparati on anal ogously to Exanple 2.13.a from

N (1 ert-but oxycarbonyl)-serine and N [Dal anyl]-batracyline (Exanple 2.3).
Yield: 77 %15 2.18) N-[Seryl-D-al anyl ]-9%atracyline, trifluoroacetate:
Preparati on anal ogously to Exanple 2.2 from conpound 2.18.a. Yield: 98 %

Exanpl e 2.19 2.00)) [N>Séfyvhibakracylihe hydredidoride:yl i ne, trifl uoroacetate [err]
25 Preparation via 2 stages anal ogously Exanple 2.18. Exanple 2.20 30

M [ G utanyl - D-al anyl ] -batracyl i ne [errd 35 _Prgq?arati on via 2 stages
‘anal ogousl y tcomeafrpled hydrechierig tacily (¢ gnd) Nist added to a suspgnsion of the above

but oxycar bo n%or%diﬁﬁ@l& betod -ﬁﬁbg-iﬁl&manegve mi3neihile kg2 aNd thdafixareyisi ne
(Exanpl e 2.3), ter_spli ttwgqg{ of f of the ?c, he fn,xt re i s .concentrated,
the residde |bengRERA Higoreyshigtapomitemperpiure Tag, lbeyi: ltidsupsgauently congegtratseh
hydr oxi de sol it vaeiio andl thelresitied Ridiediuhdér dr 6it pamp fvhcuint Forliedurs A fidpadditios
3.1-3.34 Ge&e étﬁLncht'iB%r' lnr"lal)ﬁhéL Qnixture is boile_c{ ﬁﬁcfe]r reflux for 15 minutes. Cooling and

filtration with suction give orange crystals (1.97 g, 96 %); TLC [ethyl acetate]: R; =

0.05; [a]* = +51.8° (¢ = 1.0/H,0); melting point >270°C (decomposition).

10
2.10.c) N-[N°,N*-Di-(tert-butoxycarbonyl)-lysyl-seryl]-batracyline:

Compound 2.10.b (1.86 g, 5 mmol) is reacted as described in Example 2.9.c. After
flash chromatography [ethyl acetate/petroleum ether 2:1 — ethyl acetate], yellow

15  crystals (1.18 g, 36 %) are obtained; TLC [ethyl acetate/acetic acid 100:1]: R;= 0.24;
melting point = 188°C (decomposition); [a]*® = -13.1° (¢ = 0.5/CH,Cl, + 0.5 %
CH,OH).

2.10) N-[Lysyl-seryl]-batracyline, di-trifluoroacetate:

20
Compound 2.10.c (1.0 g, 1.5 mmol) is reacted as described in Example 2.2 and the
product is purified. Yellow crystals (1.0 g, 96 %) are obtained; TLC [methylene
chloride/methanol/ammonia (25 %) 15:3:0.2]: R; = 0.10; melting point = 188-190°C
(decomposition).

25
Example 2.11

N-[Lysyl-D-seryl]-batracyline, di-hydrobromide:
. ?H
CH,

| ) H '
! ke
HBr HzN\/U\ N
X H o \C(i
\) N
35 HBr HN .

2.11.a) N-[N-(Fluorenyl-9-methoxycarbonyl)-O-(tert-butyl)-D-seryl]-batracyline:

30

N-(Fluorenyl-9-methoxycarbonyl)-O-(tert-butyl)-D-serine (6.7 g, 17.5 mmol) is reacted



15 20 Exanmple 3.1

N-{N[err]-[O([err]-L-Fucosyl)-4-hydroxy- phenyl am not hi o- car bonyl ] -1ysyl -

al anyl-}- batracyline 25 3.1.a)
N-{Nerr]-(tert-Butoxycarbonyl)-Nerr]-[O0ferr]-L-fucosyl)-4-hydroxy-pheny
| am no- thiocarbonyl]-Ilysyl-Dal anyl}-batracyline: Thi ophosgene (34 [err]l
0.44 mmol ) i s asddhscribes 56 Bxgmple. 2J.am@éncentratpnain vaqiveayd flash rdhrorhatbgraphy de

|0 10 of dipsdleut etk acklite £:19 g itR%omidulll 2P HIBIH S 52l DS i e

m xture 30 'S concentrate in vacuo ue 1's r|e

vacuum for 1 Homm of yellow eystalsy dl.Grimethydeneshinrideimethanolapmgnia @5 %) éi}étﬂ 2k e

di et hyl f or marR,6e0.87} thektfig paint(L 223-206%t Ydetbmposition).
N[N err]- tert- but oxycar bonyl ) -1ysyl - D al anylp] batracyline (Exanple 2.4)

in the presence of 115 [err]| of ethyldiisopropylam ne. After the crude
product has be&et.lpy NOs{teet-Buatyl)Deaeryl]-batragylhencl / i sopropanol, 132 ng (75
% of the target product are 35 obtai ned. [TLC. nethyl ene

chl oride/methanol 9:1 Rerr] = 15]. - 105 - 3.1

N-{N err] - O ([ldergbore capweynd (2L89.3gd Mok yumely s reactedcast desoribecbimExamplesy,7.bD- a
lanyl }- bat r agydsh"@irorhdtbgiiph ! n a
are stirr d in ‘g’f 7)?% 9(1?&3:% %h&igﬁyagcsa@glg S Hh? ﬁg‘ﬁ%ﬁ? gﬁ/eé e
tri 1 uor obet PEOHef @s azeller'emteSf 1528:n0m7e); Te [othyk %Freéat?]s RegnBddt melténg
the residue i pomtbstaprent|y distilled three tines with 5 m of nethyl ene
chl oride and the product is chromatographed wi th nethyl ene

chl ori de/ net hanol /amonia (17 %9 15:2:0.2. After subsequent freeze drying,
80 nmy (71 % (3f11t-¢iN—[%@%Di—@enﬁhmnxmbouylﬂysyﬁo-(tirtt(butyrl)-ﬂh-yétql]ebatracyline:
chl ori de/ met hanol / ammonia (17 10 % 15:4:0.4 Rlerr] = 0.3]. Analogously to

Exanple 3.1, the follow ng glycoconj ugates are prepared fromthe partly
pr ot ect edpeptlihe2boysjcempornd (1.ExgndB anmol)- isrreagtednas Hisseriedeini Exampl[22.a] -

Yellow crystals (1.94 g, 96 %) are obtained; TLC [ethyl acetate]: R; = 0.59; melting
point = 208°C,

2.11.d) N-[Lysyl-O-(tert-butyl)-D-seryl]-batracyline, di-trifluoroacetate:

20
Compound 2.11.c (1.08 g, 1.5 mmol) is reacted as described in Example 2.2 and the
product is purified. Yellow crystals (1.1 g, 98 %) are obtained; TLC [methanol/acetic
acid 10:1]: R; = 0.30; melting point = 128°C.

25  2.11) N-[Lysyl-D-seryl]-batracyline, di-hydrobromide:

Compound 2.11.d (1.05 g, 1.4 mmol) is reacted as described in Example 2.8 and the
product is purified. Yellow-red crystals (846 mg, 96 %) are obtained; melting point =
247-248°C.

30



(tert-butoxycarbonyl)-lysyl-alanyl]-batracyline, which is to be prepared 15
anal ogously: Exanmple 3.2

N-{NL.err]-[O(2-O Methyl-[err]-L-fucosyl)-4-hydroxy-phenyl am no-t hi ocar bony
|]-1ysyl-D- 20 al anyl }-batracyline: Edu®8:- car bohydrate from Exanpl e
1.1 Flash chromat ography purification of the internmediate stage with

met hyl ene chiExamipler®thanol 95:5 and of the final stage with nethylene 25
chl ori de/ net hanol /amonia (17 % 15:2:0.2. Yield: 55 % [TLC. nethylene

chl ori de/ met hanol / gl aci al acetic acid 5:1:0.2 Rf 0.4]. Exanple 3.3 30
N-{Nerr]- [ON-ILB!S/ﬂl-ﬂww{lﬁlﬂ'tb]aﬂLach!mSkih)’dnoblgﬁmldky phenyl ani no-t hi ocar bony
|]-1ysyl- alanyl}-batracyline: cé‘ carbohydrate from Exanple 1.1
Purificatjon of the internedi ate ’ge/t%"' recipitation from nethylene 35
chloride/fethanol 1:1 with ether nd El ash] chromat ogr aphy Quri ficati on of
the final stage with nd®hyH rJ apani af{17 % 15:2:0. 2.
Yield: 65 %[TLC. nethyl ene chkori o"é/ rret ano mpni 99 15:2:0.2 Rf =
0. 21]. - 106 - Exanple 3.4 X H
N-{N[err]-[O(3-OMthyl-[err]-L= fucosyl) 4- hy
I1-1ysyl-D al anyl }- baﬁ#rac%ll yne, Jtrifl uoroacet ate: 5 Educ
car bohydrate from Exa ash chromat ography purification of the
i nternmedl®te stage wit h met hyl ene chl ori de/ met hanol 97.5:2.5 and

preci pi t ati orp, pf.a) RYNL P reay B tettioXFeArboRANO-(téit- Butyl)-D-threonyl]-batracyline:

p-t hi ocar bony

N-(Fluorenyl-9-methoxycarbonyl)-O-)tert-butyl)-D-threonine. (6.96 g, 17.5 mmol) is
reacted as described in Example 2.1.a. Concentration in vacuo and flash

15 chromatography [petroleum ether/ethyl acetate 1:1] give the compound 2.12.a (7.45 g,
68 %) in the form of yellow crystals; TLC [ethyl acetate]: R; = 0.63; melting point =
225-226°C.

2.12.b) N-[O-(tert-Butyl)-D-threonyl]-batracyline:

20 _
Compound 2.12.a (3.8 g, 6 mmol) is reacted as described in Example 2.7.b. After
concentration in vacuo, the product is obtained as yellow crystals (1.9 g, 78 %); TLC
[ethyl acetate]: R, = 0.21; melting point = 110-111°C. |

25  2.12.¢) N-[N°N°-Di-(tert-butoxycarbonyl)-lysyl-O- (tert-butyl)-D-threonyl]-
batracylme

Compound 2.12.b (1.8 g, 4.5 mmol) is reacted as described in Example 2.2.a. Yellow

crystals (2.6 g, 79 %) are obtained; TLC [ethyl acetate] R; = 0.59; melting point =
30 112°C.

2.12.d) N-[Lysyl-O-(tert-butyl)-D-threonyl]-batracyline, di-trifluoroacetate:

The above compound (2.5 g, 3.4 mmol) is reacted as described in Example 2.2 and the
35  product is purified. Yellow crystals (2.5 g, 96 %) are obtained; TLC [methanol/acetic

acid 10:1]: R; = 0.30; melting point = 142°C (decomposition).

2.12) N-[Lysyl-D-threonyl]-batracyline, di-hydrobromide:



ether; yield: 59 %[ TLC. nethylene chloride/ nmethanol/ammonia (17 %
15:2:0.2 Rerr]= 10 0.19]. Exanple 3.5
N-{Nerr]-[O(3-OMthyl-[err]-L-fucosyl)-4-hydroxy-phenyl am no-thi ocar bony
]-ysyl- 15 al anyl }-batracyline: Educt:-99- carbohydrate from Exanple 1.2
Purification of the internediate stage by precipitation from nethyl ene

- chl ori de/ met habshpdint 224 @129eg, amlnéll) ds heatedoasndesgribghin Enarhﬂecmiamd thé

. the final 20 Ien met, l./a _
15:2:0.2. Vi elpd%&%g ‘%’t“f{m °H‘§/fe %‘%’Féﬁ%lge% r%a“ﬁi %ﬁ% él%( iPg BYint =

15: 4: 0. 5 R er r3322CqdécompoBitianpl e 3.6 25

N{Nerr]-[O(3-0 Met hyl -a-L-fucosyl ) -4-hydroxy-phenyl am no-t hi ocar bonyl ] -1

ysyl - D- al anyl E bat rac&l i ne: Educt: car bohydrate from Exanple 1.3

Purificati X L rmedi ate stage by precipitation fromnmethanol with

et her and 30 fl ash chromat ography purification of the final stage w-th

net hyl ene chI ife/ hanol./ ni.a (17 2. Yi eI d: 44 %[ TLC

met hyl ene chl '[ y@'ﬂ%hf%"ﬁe aijfrﬁuo:{gac‘etﬁ ® Rf = 0.15]. Exanple 3.7

35

N-{Nerr]-[O (3-Deoxy- [errjs L |f-luco HI2) 4- hydr oxy- phenyl ani no-t hi ocar bonyl ] -
| ysyl -D- al anyl }-batracyline, trifloroacetate: - 107 - Educt:

carbohydr e from Exanple 1.6 Flash ¢ romat ography purificatiopo{ the
itation

i nternmedi ate stage with nethyl ene chl pride/ rret hanol 95: E‘Nand [
of the final stage from nethanol w et her.

NH
CF,COOH  HN

NH -
o o
15
2.13.a) N-[N*,N°-Bis-(tert-butoxycarbonyl)-lysyl-D-alanyl]-batracyline:

6 g (17.3 mmol) of N%, ‘-bis-(tert-butoxycarbdnyi)-lysine are dissolved in 75 ml of
dimethylformamide, and 3 g (26 mmol) of N-hydroxysuccinimide and 4.29 g (20.8
20  mmol) of N,N'-dicyclohexylcarbodiimide are added at 0°C. After 3 hours, the urea
formed is filtered off, 5 g (15.6 mmol) of N-[D-alanyl]-batracyline (Example 2.3) are
added to the filtrate and the mixture is stirred at 20°C for 16 hours. Residual urea is
filtered off and discarded. The filtrate is concentrated, the residue is stirred with
methanol and the mixture is filtered. The filtrate is concentrated again and the residue
25  is treated again with methanol. The mixture is again filtered and the filter residues are
combined. They are dissolved in methylene chloride/methanol 10:1 and the product is
precipitated with ether. 8.22 g (81 %) of the crystalline target product are obtained.

2.13) N-[Lysyl-D-alanyl]-batracyline, di-trifluoroacetate:

30 '
Preparation from 8.2 g of compound 2.13.a analogously to Exathple 2.2.
Yield: 7.58 g (89 %)



Yield: 35 %[ TLC. acetonitrile/water/glacial acetic acid 5:1:0.2 R =
0.42]. 5 Exanple 3.8
N-{Nerr]-[O (3, 4-Epoxy-[err]-L-fucosyl)-4-hydroxy-phenyl am no-t hi ocar bonyl
| -1ysyl-D- alanyl}-batracyline, trif]uored®dt-ate: 10 Educt:
car bohydrate from Exanple 1.8 Flash chromat ography purification of the
i nternedi ate qgﬁ@w\ﬁz;m met hyl ene chl ori de/ net hanol 95:5. Sever al
- precipitations of the final stage fromnethanol with ether and subsequent
©stirring with ethyl acetate. [TLC. acetonitrile/water/glacial acetic 15
- acid 5:1:0. 2 N-f¥:(Eudrea9]-9-nivthoxycariornyl)-lysyl]-batracyline, trifluoroacetate
- N{Nerr]-[O(3-0O Carboxynethyl -[err]-L-fucosyl)-4-hydroxy-pheyl am no-thio
. carbonyl]- 20 | ysyl - D-al anyl } -batracyline, sodiumsalt: Ef
" carbohydra& e from Exanple 1.10 Purificatien of RNATL QA st age by

ati , et her.

5 nethyl ene

stirring with nethanol and conpletion of fjhe p
Fl ash chromat ogr aphy pur®f3GQ@H on onN.h\e/gLnal S

chl ori de/ net hanol /anmoni a (17 % 15:3:0:3; M er k systemwith
15:6:0.6. The corresponding fractions a&e concentrated, the@esidue is
taken up in water and the pHA 1§ brought ty 7 with 0. 1N sodi um hydroxi de
solution. The m xture is f ed with sudtion, the filter residue is taken

up in di n hyl f or mam de/ watyex=A: 3 and one”equi val ent of a 0. 1N sodi um
hydroxi de solution is addgd. the mixtur¢ is 30 concentrated and the

sodiumsalt is taken ug pter a®d_| yNphilized. Yield: 43 % [TLC ’
nmet hyl ene chl ori de/ net§ ammonia (17 %9 15:4:0.5 Rf = 0. 15]. - 108 -
o

Exanpl e 3.10 .
2.14.a) N-[N°-(tert-Butoxycarbonyl)-N°-(fluorenyl-9-methoxycarbonyl)-lysyl]-
15 batracyline: : '

Preparation analogously to Example 2.4.a frpm N“-(tert-butoxycarbonyl)-N®-
(fluorenyl-9-methoxycarbonyl)-lysine and batracyline. Yield: 78 %

20  2.14) N-[N°*-(Fluorenyl-9-methoxycarbonyl)-lysyl]-batracyline, triﬂuoroacetgte:

Preparation analogously to Example 2.5 from compound 2.14.a.
Yield: 90 %



N-{Nerr]-[O (3-0 Carbanoyl net hyl -[err]-L-fucosyl)-4-hydroxy-phenyl am no-

t hi ocarbonyl ] -1ysyl -D-al anyl }-batracyline, sodiumsalt: 5 Educt:

car bohydrate from Exanple 1.18 Purification of the intermedi ate stage by
stirring with nethanol and conpl etion of -tiBé-precipitation with ether.

Fl ash chromat ography purification of the final stage wth nethyl ene

chl ori de/ net hgm/mgi a (17 %9 15:2:0.2. [TLC nethylene 10

chl ori de/ met hanol /ammonia (17% 15:3:0.3 Rlerr] = 0.38]; nelting point:

190[ err] C (deconposition). Exanple 3.11 15

N-{ N[ er r] - [ O N4L@syleNt(fludrenyl}9-methuxysytbonyDHysyibhytraerdingl divtniBuoroncetatebony
I]-1ysyl-D alanyl}-batracyline, acetate: Educt: carbohydrate from
Exanple 1.4 Fl ash chron‘é’f&fé? hy Wdsification of the internediates stage
with methylene 20 chloride/ nethanol 95:5 and of the final stage with

met hyl ene chl ori de/ met hanol /ammoni aN(17 % 15:2:0.2. After the
concentration, one equival ent of glacial acetic acid and 10
added to the residue and the m xt |st hilize
acetonitrile/water/glacial aceticfacid 5: .2 H]
= 760 = MH1. 25Exa le 3.12 .
N-{N[err] [O([err] @PAdosy HN'A- hifir ox3E pheMll amno- t i bonyl ] -1ysyl -D
-al anyl }d0batracyline, trifl uoroacet te: 230 Educt: p- am @ophenyl

a-D-glucoside Purification g \; i nterne te stage and of the final stage
by stirring with nethanol a Ietlon off{the precipitation with ether. -
gt i de/ net ol /amonia (17 %9 15:8:0.8

Yield: 83 %[TLC nethyl ene

Rlerr]= 0.48]. 35
2.15.a) N-[N¢, N‘-Dl-(tert-butoxycarbonyl) lysyl-NE-(ﬂuorenyl-9 methoxy-
carbonyl)-lysyl]-batracyllne

15

20 3240 mg (4.54 mmol) of compound 2.14 are dissolved in 50 ml of dimethylformamide,
and 2550 mg (5.45 fnmol) of N*,N°-di-(tert-butoxycarbonyl)-lysine p-nitrophenyl ester
and 938 pl of ethyldiisopropylamine are added. The mixture is stirred at 20°C for 16
hours and concentrated and the residue is initially stirred with ether. The mixture is
filtered and the filter residue is stirred again, with methanol/ether 1:1. 3881 mg (92 %)
25  of the target product are obtained in this way after filtration with suction and drying.

2.15) N-[Lysyl-N°-(fluorenyl-9-methoxycarbonyl)-lysyl]-batracyline, di-trifluore-
acetate:

30  Deblocking of compound 2.15.a with anhydrous trifluoroacetic acid/methylene chloride
1:1 analogously to Example 2.2. Yield: 95 % '
[TLC: methylene chloride/methanol/ammonia (17 %) 15:6:0.6 R;= 0.08]



- 109 - Exanple 3.13

N{Nerr]-[O([err]-D d ucosyl)-4-hydroxy-phenyl am no-t hi ocar bonyl ]
-lysyl-al anyl }- batracyline, trifluoroacetate: 5 Educt: p- am nophenyl
[err]-D-glucosi de Anal ogous preparation t-ol2hvat of the isomer in Exanple
3.12 Exanple 3.14 10 N {Nerr]-

[ O (3- O Met hy |IExXample 2(36gal act opyr anosyl ) - 4- hydr oxy- phenyl am no-

t hi ocarbonyl ]-1ysyl-D-al anyl }-batracyline, trifluoroacetate 3.14.a)

- N-{Nerr]-(tert-Butoxycarbonyl)-Nerr]-[O (3-0 nethy] -[err.]-D%aI act opyr.ano
syl)-4- 15 WNARy-NHBngrenyl-fumethoxyearbomyl)-p.f-giaminpprenionyl]-batracdingdine
+ Thi ophosgene (Zflusrddcetate 44 Mol ) is added to a solution of conmpound 1.25

- (62.8 ng, 0.22 mol) in dioxane/water 1:1 (10 nm), while stirring. After 10
- mnutes, the mxture i s GFglOSHt r atMrg, i N vacuo and the residue is dried
under an oil punp vacuumfor 1 houy. 20 The isothiocyanate obtained is

di ssol ved i n absol ute di nethyl for ide (10 m ), and conpound 2.4 (109.7

ng, 0.2 mmol ) and et hyl diisopropyl anmjne (0.5 m) are added. Txture is

stirred at roomtenperature for 16 urs and then _egpcg

the residue is purified by flash romat ogr gphy | '
- chl oride/ met hanol 20:1]. Yellow crhstalnig (108. 3 D MU e/obt ai ned; TLC
[methyl en) 25 chl 3fs8@0Qt:t hal™ 51T err N ONM2] ; g point =
+194-195[err] C (deconposition). 3.14) s .o
- N-{Nerr]-[O(3-O Mthyl-Jerr]-Dgal gq;hpﬁ/r anosyl ) - 4- hydr oxy- phenyl am no-
' thi ocarbonyl]-1ysyl-Dald -batracylije, trifluoroacetate: 30 The

' tert-butoxycarbonyl groujy Qf om conpound 3.14.a (105.1 ny,
1 0.12 mmol ) as descri bed i e 292. APter concentration in vacuo and

15

This peptide conjugate was prepared analogou'sly-to Examples 2.14 and 2.15 via 4

stages from batracyline and N®-(tert-butoxycarbonyl)-NP-(fluorenyl-9-methoxy-
20  carbonyl)-diaminopropionic acid.

[TLC: methylene chloride/methanol/glacial acetic acid 5:1:0.2 R, = 0.15]

Example 2.17

25 N-[Lysyl]-batracyline
N
o) A
HzN\/u\ /CE/N
Y 'NH
e

NH,

30

35 Splitting off of Fmoc analogously to Example 2.4 from N-[N°®-(fluorenyl-9-
methoxycarbonyl)-lysyl]-batracyline trifluoroacetate (Example 2.14). Yield: 65 %



reprecipitation from nethanol/diethyl ether, yellow crystals (57.4 ng, 54
% are obtained; TLC [nethyl ene chloride/nethanol 5:1]: Rerr] = 0.16;
mel_ting point= 188- 189C (deconposition). 35 The foll ow ng gl ycoconjugates
are prepared anal ogously to Exanple 3. 14 H3and 3. 14 frompepti de conjugate

2.4 (in each case 109.7 ng, 0.2 mmol): - 110- Exanple 3.15
N-{N err] - [ OCEXamiple-2A8al act opyr anosyl ) - 4- hydr oxy- phenyl am no-t hi ocar bonyl ]
-lysyl-D- alanyl }-batracyline, trifluoroacetate: 5 Educt: car bohydrat e

1.23 (59.7 ng, 0.22 nmmol) Purification of the internedi ate stage by flash
“chr omat ogr apW—[@cm%abnﬁlldhltwuw,dmﬂwmceme 1] gives yellow crystals
(79.5 ng, 46 %; TLC [nethanol]: R err] 0. 74, rreltlng point = 182[err]C
10 Purification of the end product _as descrl bed in Exanpl e B i

yel low crystals (77.1 ngy, 44 %; T F'

point = 191-192[err]C (decorrp05| ti

[O(3,4-Di - Orrethyl Eroh-‘ - 44 2 b am no-
t hi ocar bonyl ] -1 ysyl yl }%}&rao l'ine trlN"f uoroacerat e: :

car bohydrate 1.31 (79 ng, 0.22 mvl )20 Purification of theOinternedi ate
stage by flash chromatography [rret hyI ene chloride/nmethanol 30:1 [err] 20:1]
gi ves yel | ow ckg/st als (150.7 , !E/B TLC [ net hyl ene chl ori de/ met hanol

-3

10: 1] :  Ri@®rr]2.18.9) NgN- trBngwrhpn wl-l)agl[aeyﬂjl@tracylme

Preparation analogously to Example 2.13.a from N-(tert-butoxycarbonyl)-serine and N-
[D-alanyl]-batracyline (Example 2.3). Yield: 77 %

15 2.18) N-[Seryl-D-alanyl]-batracyline, trifluoroacetate:

Preparation analogously to Example 2.2 from compound 2.18.a. Yield: 98 %

Example 2.19

20

N-[D-Alanyl-D-alanyl}-batracyline, trifluoroacetate

N
; NH N
05 CF,COOH H,N/\n/ ]/U\NH
o o)

Preparation via 2 stages analogously Example 2.18.

Example 2.20
30

M-[Glutamyl-D-alanyl]-batracyline
COOH

. . N
(o] ~N
35 NH @/N
H,N NH
Fo) o

Preparation via 2 stages analogously to Example 2.18 starting from N-tert-



(deconposition). Purification of the end product as described in Exanple
3.14 gives yellow crystals (137 25 ng, 76 % ; TLC [ nethyl ene

chl eri de/ met hanol 10:1]: Rerr] = 0.13; nelting point = 184- 186C
(deconposition). Exanple 3.17 30 N- - 104 -

{Nerr]-[ O (3-O Met hoxycar bonyl net hyl -[ err]-D- gal act opyranosyl ) - 4- hydr oxy-
p g enyl am no-t himumdnmm-glmgmyﬂ(-&-mbmyyés}erland NajD-alangl]-batradyline (m?@;nﬁtzg).
Educt : caf : - . AUy i .an t he .
internediate gtﬂgggy lgﬂi}ﬁ% F’géﬂﬁgﬁr%%é%%éx%g n%gﬂxg%uggéé{’ ﬁé feélidudls iken'tp in
chl ori de/ met h¥atsT, the:pH fscbropghtsto 1] EN yra \hydroxideasolutiorpandi thethetaige ) ;
TLC [ nmet hyl enqlteded &ff dehgattiagnol / ammonia (25 %9 15:3:0.2]: Rerr] = 0.50;
mel ting pgi nt = 165[err]C. Purification of the end product as described in
Exanpl e 3714 gives yellow crystals (107.8 ng, 57 %; TLC [nethyl ene

chl ori de/ met hEmgimples3.1 -B3¢r] = 0.53; nelting point = 183[err]C
(deconposition). Exanple 3.18

N-{Nerr]-[ Og- O Car boxynet hyl -[ err] - D- gal act opyr anosyl ) - 4- hydr oxy- phenyl a
mno- 5 thi Geaerpbdgrmulaysy| - D-al anyl }-batracyline, trifluoroacetate:

Educt : conpound 1.43 (77.3 ng, 0.22 mmol ) Purification of the

i nternmedi ate stage By reprecipitation from ethanol/diethyl ether gives the
sodi um séﬁt as yellgw crystals (172 ng, 91 %; TLC [nethanol]: Rerr] =
0.71; nelting point =\225-828[esr] C. 10 Purification of the end product
as described in Exanpl 14 gi Yles yellow crystals (136.5 ng, 73 %; TLC
[methanol]: Rerr] = 0. I'_tI l-POi nt = 217-220[err] C (deconposition).

Exanpl e 3.19
: y .
I CC'Z?’
NH
H,N ‘H‘\NH ~N
O O

N- {NE-[0-(B-L-Fucosyl)-4-hydroxy-phenylaminothio-carbonyl]-lysyl-D-alanyl}-
‘batracyline

15

20 _ Example 3.1

25 3.lL.a) N-{N°-(tert-Butoxycarbonyl)-N°-[O-(B-L-fucosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-lysyl-D-alanyl}-batracyline: :

Thiophosgene (34 pl, 0.44 mmol) is added to 55 mg (0.22 mmol) of p-aminophenyl B-

L-fucoside in 10 ml of dioxane/water 1:1, while stirring. After 10 minutes, the mixture
30  is concentrated in vacuo and the residue is dried under a high vacuum for 1 hour. The

isothiocyanate obtained is then coupled in absolute dimethylformamide with 109 mg

(0.21 mmol) of N-[N*-(tert-butoxycarbonyl)-lysyl-D-alanyl]-batracyline (Example 2.4)

in the presence of 115 pl of ethyldiisopropylamine. After the crude product has been

precipitated twice from methanol/isopropanol, 132 mg (75 %) of the target product are
35  obtained. [TLC: methylene chloride/methanol 9:1 R, = 0.15].



N-{Nerr]-[O (3-0 Carbanoyl net hyl -[err]-D gal act opyranosyl ) - 4- hydr oxy- pheny

| am no- 15 t hi ocarbonyl ]-1ysyl-D-al anyl }-batracyline, trifl uoroacetate:

Educt.. carbohydrate 1.44 (72.2 ng, 0.22 mol) Purification of the

i nternedi ate stage by flash chromat ogr aphi0f sret hyl ene chl ori de/ net hanol

10: 1] gives yellow crystals (137.7 ng, 75 %; TLC [nethyl ene

chl ori de/ net Bah)dN-{N*-O-(B-R-Fucddyl-4-hydrioky-phepylantine-tHis €arboay Ay Jyt-D-alanyl}-

(deconposi ti rac% e: Purification of the end product as in Exanple 3.14

gi ves yellow crys are (140.2 ng, 75 9% ; TLC [nethyl ene chl ori de/ net hanol

4:1]: Rerr] = 0.16; nelting point = 188-190[err] C (deconposition). Exanple

I?<l: {2&[ L. C}12?7). mg (&15 {[nmoll) of tlg. com{)ouq[dhﬁ'cl)m Example [3i.l.a are titirred in 10 rlnl o£ )
Nerr]; < .yl - lerr]-. a ranosyl ): 4- hy

Irowy 25 phehgeaneonds R w@ﬁ%h?‘ﬁp@%@%{lgpajm}aﬂ%ﬁoa@% A dous. The

tri fl uor oacetmixeire sloercentrated, the trésiduecis atibseduettily( distilfednthreetiriés withl5) ml of

Purification ' i a fla [ | epe

chi or i do! et FFOP St o o Bb TB e sl Sk RERhARE R RIS RED

85 9 ; TLC [ rbidridednethanaliemnaiadl7Vahbs:2 Ddraviten silmsquent fisez drying; 8(Ring<71

0. 25; el ti ng,poF it targer; % obfikielOPiIat oy i URE SNIBASY bl B RREY | O

of the end pr/oogﬁf;:t gagg%ggicgtﬁégzrgoﬂa?né?a Iet?ar]?} 1% gi ves ?/éel Ieow %rysta{ug(zﬁ

(132.5 nf 7Fob4GARIFEHy | ene chl ori de/ met hanol / anmoni a (25 %

15:3:0.2]: Rerr] =0.10; nmelting point = 191-193[err] C (deconposition). 5

Exanpl e 3.21 . . '

N-{ N[ er r ] - [ o4uplegqushito Fyample 3,1, the fallowing) elycocpningates axe preparsd fromithe |,

droxy- pheny|parilppriokéctesh peptidé ponjugyte- i Bxample) 2.4adr from ithe jsomeric N-[N*-

trifluoroacet . ' R )( \ . (.8 « {Y,:. O

Purifi ca{si on (o ﬁt%@#g%aeﬁbr%' il%tpgss'g? gayglgrlg;t’ﬁf fnacﬁm% A rlvgﬁédti?)d? agﬁ;/% %%?F%dr\e

analogously:

Example 3.2

N-{N°*-[0-(2-O-Methyl-p-L-fucosyl)-4-hydroxy-phenylamino-thiocarbonyl]-lysyl-D-
20  alanyl}-batracyline:

Educt: carbohydrate from Example 1.1

Flash chromatography purification of the intermediate stage with methylene

chloride/methanol 95:5 and of the final stage with methylene
25  chloride/methanol/ammonia (17 %) 15:2:0.2. Yield: 55 % [TLC: methylene

chloride/methanol/glacial acetic acid 5:1:0.2 R, = 0.4].

Example 3.3

30  N-{N°-[O-(2-O-Methyl-B-L-fucosyl)-4-hydroxy-phenylamino-thiocarbonyl]-lysyl-
alanyl}-batracyline:

Educt: carbohydrate from Example 1.1

Purification of the intermediate stage by precipitation from methylene
35  chloride/methanol 1:1 with ether and flash chromatography purification of the final

stage with methylene chloride/methanol/ammonia (17 %) 15:2:0.2. Yield: 65 % [TLC:

methylene chloride/methanol/ammonia (17 %) 15:2:0.2 R; = 0.21].



10 chloride/ nethanol /ammonia (25 % 8:1:0.1] gives yellow crystals (153.1
nmg, 80 % ; TLC [nethylene chloride/nethanol/amonia (25 % 15:3:0.2]: Rf=
0. 33;--nmelting point = 187[err] C (deconposition). Purification of the end

- product as described in Exanple 3.14 gi vet06el | ow crystals (154.9 ng, 79
% ; TLC [methyl ene chl.oride/ nethanol/ammonia (25 % 15:3:0.2]: Rerr] 15

= 0.21; neltikxpmpled4= 179[err]C. Exanple 3. 22

N{Nerr]-[O(3-0O (N Butyl -carbanoyl net hyl )-[err]-D gal act opyr anosyl) - 4- hyd
roxy- phenyl am no-thi ocar bonyl%;al ysyl - D-al anyl } - batracyl i_ne,

't ri f1 uor oacetM{d-[@3Q-Methyl-B-LsfucasyIht-hydrexysphenylaminpgthiecaybonylslysybB-
Puri fication ﬂﬁnjlma'tﬁkﬂimdﬁﬂher(ﬁicaﬁee;by fl ash chromat ography [ net hyl ene
chl ori de/ gret hanol 12: 1] gives yellow crystals (132.7 ng, 68 %; TLC

[ met hyl ene chl ori de/ net hanol /ammonia (25 % 15:3:0.2]: Rerr] = 0.54;

mel ti ng poi ntEduct:80- 182faghahiy@ratdtroif Examplori.f t he end product as descri bed

I n Exanple 3. i C 00 C [sgﬁt

chl ori de/ et h%lﬁ%}f;/cglm%@ggb% 3’ ?gﬁtgorgg Ri er F@gyﬁ © SQ% ; %‘%@ﬂ%ﬁe
poi nt = 176C.chioridefnethancd FAG:25npek precinitetion of -the dnsk gtage from methanol with
[ err] - D- gal acdikey yRD S9! %-[F1IY HetbhplenteHldtiddfine@rnol/ammonia (17 %g 15:2:0.2 R, =
t hi ocar bﬁgyl I -iésyl -D-alanyl }-batracyline, trifluoroacetate: Educt:

car bohyd te %1% (52.6 ng, 0.22 mol) - 113 - Purification of the

i nternmedi ate stage by flash chromat ography [ net hyl ene chl ori de/ nmet hanol
25:1] gives | | stals (127.4 ng, 77 % ; TLC [nethyl ene

chl ori de/mtmm a (25 9% 15:3:0.2]: Rt = 0.60; nelting point =
166- 167[err]C. Purification of the end product as described in Exanple 3.14

0o, Lo o AL B S, on o MRS Bioarom

alanyl}-batracyline:

Educt: carbohydrate from Example 1.2

Purification of the intermediate stage by precipitation from methylene

chloride/methanol 1:1 with ether and flash chromatography purification of the final
20  stage with methylene chloride/methanol/ammonia (17 %) 15:2:0.2. Yield: 36 % [TLC:

methylene chloride/methanol/ammonia (17 %) 15:4:0.5 R, = 0.57]. '

Example 3.6

25  N-{N*-[O-(3-O-Methyl-o.-L-fucosyl)-4-hydroxy-phenylamino-thiocarbonyl]-lysyl-D-
alanyl}-batracyline:

Educt: carbohydrate from Example 1.3
Purification of the intermediate stage by precipitation from methanol with ether and
30 flash chromatography purification of the final stage with methylene
" chloride/methanol/ammonia (17 %) 15:2:0.2. Yield: 44 % [TLC: methylene
chloride/methanol/ammonia (17 %) 15:2:0.2 R, = 0.15].

Example 3.7
35

N-{N‘-[0-(3-Deoxy-B-L-fucosyl)-4-hydroxy-phenylamino-thiocarbonyl] -lysyl-D-
alanyl}-batracyline, trifluoroacetate:



= 0.44; nelting point 173-175[err]C (deconposition). Exanple 3.24
N{Nerr]-[O(6-0 Acetyl-[err]-D gal act opyranosyl ) - 4- hydr oxy- phenyl am no-
t hi acarbonyl ]-1ysyl-D-al anyl }-batracyline, trifluoroacetate: 10 Educt :
carbohydrate 1.53 (78.2 ng, 0.22 mmol) Pwl@%cation of the internediate
stage by flash chromatography [nethyl ene chl ori de/ net hanol 25:1] gives
yel | ow cryst alBducB88. 3 niparbthydate frofd Exampiglleébe chl ori de/ net hanol 4:1]:

ot “The end pr i 4RSmBBERbLY, biinteflel dr) e, IREAIRARL, KL Wil rliiAERE"
(89.6 ngy, 49 Wlonn@(mfthmqh%emnd:mmtawmf ﬂmﬁmmtagp frqqn émqﬂ]tanﬁl ithether.

nel ting point FHelB8kay d%&@ﬂﬂﬁﬂ%lv&d laclﬂxa%@ﬁé Geid- 52'1302 = 0.42].
N-{Nerr]-]O([err]-D Mannopyranosyl) ydr oxy- phenyl am no t hi ocar bonyl ] -1

ysyl -D- al-anyl }-batracyline, trifluor oacet ate: 20 Educt :

car bohydrate Ex3@nple3.§ ng, 0.22 mmol) Purification of the internediate
stage by flash chronmat ography [nethyl ene chlori de/ nmet hanol 10: 1] gives

yel l ow crystals (101. 59 % ; TLC [ nethanol Rf = 0.79; nelting point
= 180[err] C ( dﬁdﬂﬁﬂadﬁﬂrr%mxy-mmmw)%dwmxy enylanyinodhiocarhonydislysykBe

I n Exanpl e 3. (103.1 ng, 59 %; TLC
[ met hagl R[Ja‘gaplﬂﬁl}’Sﬁtr&i?ﬁﬂ"’tﬁﬁiﬁ%«ﬁ%iﬁaﬁ% = 177-178[ err] C (deconposi tion).

- 114- ExHhple 3.26 N _
{Nlerr]-[O (3-Eaubkt hyl - a:aEb aﬁtmﬁbﬁlnma«ﬁmﬂ 81ydroxy ph enyl am no-

E:glr ggﬁ;g’?g%’gl ﬁl%%ny (ch- 2l dpra yggltaﬂﬁg%lolnn%f flrlxtlélgnrlgcﬁg,t%t as%a%é va?tlI!nCtrr:lethylene
chlorlde/methanol 95 S. Several precipitations of the final stage from methanol with
ether and subsequent stirring with ethyl acetate. [TLC: acetonitrile/water/glacial acetic

15  acid 5:1:0.2 R, = 0.49]. : :

Example 3.9

N-{N*-[O0-(3-O-Carboxymethyl-3-L-fucosyl)-4-hydroxy-phenylamino-thiocarbonyl]-
20  lysyl-D-alanyl}-batracyline, sodium salt:

Educt: carbohydrate from Example 1.10
Purification of the intermediate stage by stirring with methanol and completion of the
precipitation with ether. Flash chromatography purification of the final stage with
25  methylene chloride/methanol/ammonia (17 %) 15:3:0.3; later in the same system with
15:6:0.6. The corresponding fractions are concentrated, the residue is taken up in water
and the pH is brought to 7 with 0.IN sodium hydroxide solution. The mixture is
filtered with suction, the filter residue is taken up in dimethylformamide/water 1:3 and
one equivalent of a 0.IN sodium hydroxide solution is added. The mixture is
30  concentrated and the sodium salt is taken up in water and lyophilized. Yield: 43 %.
[TLC: methylene chloride/methanol/ammonia (17 %) 15:4:0.5 Rf = (.15].



5 Purification of the internedi ate stage by flash chromatography

[ met hyl ene chl ori de/ met hanol 20:1] gives yellow crystals (56.6 ng, 32 %;
TLC .[net hyl ene chl oride/ nethanol 5:1]: Rerr] = 0.38; nelting point =
191-192[err] C (deconposition). Purificati-ol08f the end product as descri bed
i n Exanpl e 3.14 gives yellow crystals (46.6 ng, 26 %; TLC [nethyl ene

chl ori de/ met h&xampde B]10 R[err] = 0.13; nelting point = 10 190- 191 err]C
(deconposi ti on) Exanpl e 3.27

N{Nerr]-[C - Di - O net hyl - a- D- mannopyr anosyl ) - 4- hydr oxy- phenyl am no- -

t hi ocar bony! ] -;l&rlr(b(él-@n Brbbmqsdmthuir B-Lrfacasylydckydrexy-pheaylamino-

carbohydrate hibbaktithylUysyl-BAldHB-batkacylinelidditmadalien of the internediate
stage by f) ash chromatyography [ met’hyl ené chlori de/ net hanol 25: 1] gives

yellow crystals (77.8 ng, 44 %; TLC [nethyl ene chloride/ nethanol 4:1]: K
= 0.65; nelti Bgupri nt c&ﬂﬂ;hiz&-a{eefrmeEr(ﬁqﬂ@m@si t i on) Puri fication of the
end product as, desckibed,in Qpves

o TLC [ met P ERERG B ok dnGHEe stie? By Seiie Wihsadniial 3nd cSblirioh o e °7
181[ err] C. Exgmsiipitagiofgwith ether. Flash chromatography punﬁcatlon of the final stage with

{Nlerr]-[O (340 g{giéh%xxﬁfd Fd>é7>ﬁ| 'Eiﬁ&b\ﬁa {('P‘?p )arfgssz)z [Wéf%)é ylene

phenyl am no- th| ocar bon al an racyl’ine, trifluoroacet

Educt: 10 q ammema s17g é@%n& 7 938]; mglting cpainGn1MW°G he
i nternedi ate qa@gﬁ]pamﬁbh)ash chr omat ogr aphy [ met hyl ene chl ori de/ net hanol
18:1] gives yellow crystals (62.1 ng, 33 9%; TLC [ met hyl ene

chl ori de/ met hanol /ammonia (25 % 15:3:0.2]: Rf 0.66; nelting point =

165[ err] C. Pulxamgplé 3dd of the end product as descri bed.in Exanple 3.14

gi ves yellow crystals (57.6 rrg, 30 % ; TLC [ met hyl ene

chloride/rrethanol‘/ammniag O/%_,_153 Rlerr] =30 0.43; nelting
poi nt = 193- 1 M4{N+{Q-(4-O-Methyl-3 fucosyl)-4-hydroxy-phenylamlno-thlocarbonyl]-lysyl-D-

alanyl}-batracyline, acetate:

Educt: carbohydrate from Example 1.4 -

Flash chromatography purification of the intermediates stage with methylene
20 chloride/methanol 95:5 and of the final stage with methylene

chloride/methanol/ammonia (17 %) 15:2:0.2. After the concentration, one equivalent of

glacial acetic acid and 10 ml of water are added to the residue and the mixture is

lyophilized. Yield: 52 % [TLC: acetonitrile/wéter/glacial acetic acid 5:1:0.2 R;= 0.43].

FAB-MS: m/z = 760 = M+1.

25
Example 3.12
N-{N*-[O-(c.-D-Glucosyl)-4-hydroxy-phenylamino-thiocarbonyl]-lysyl-D-alanyl}-
batracyline, trifluoroacetate:

30

Educt: p-aminophenyl o-D-glucoside
Purification of the intermediate stage and of the final stage by stirring with methanol
and completion of the precipitation with ether. Yield: 83 % [TLC: methylene
chloride/methanol/ammonia (17 %) 15:8:0.8 R; = 0.48].

35



Exanpl e 3. 29 _

N(Nerr]-[0O (3-0 Carboxynet hyl -[ err] - D mannopyr anosyl ) - 4- hydr oxy- phenyl am
no- .t.hi ocarbonyl | -1ysyl-D-al anyl }-batracyline, trifluoroacetate: Educt:
carbohydrate 1.49 (77.3 ng, 0.22 mmol) 5 109%Rurification of the internediate
stage by reprecipitation fromethanol/diethyl ether gives the sodiumsalt
as yel | ow cr \Esample 3lI83. 4 g, 92 %; TLC [nethanol]: Rlerr] = 0.57; nelting
point = 201-205[err] C (deconposition). Purification of the end product as
described in Exanple 3.14 gives yellow crystals (171.7 ng, 92 %; TLC

[ met hanol ] : ERE-dNF-IOE(OGDEGlumﬂ)r‘f\;QY¢b¢Xﬂ-P enylgmigeftbiacachbanyl]-lysyl-alanyl}-
(deconposi ti Adntat

N-{Nerr]-[C 3ra Car’ barmu?Irrret Fryl [ err]-D mannopyranosyl ) - 4- hydr oxy- phenyl a
ni no- thidcarbonyl ]-1ysyl-Dal anyl }-batracyline, trifluoroacetate: Educt:

car bohydr at e Eduef) (72. %)ﬁlﬁmo@h&@llwpl-glud&lde Purification of the

I nternedi ate e by fla r t hyl hl ori de/ met hanol
10: 1] gives Ji‘?al?(%ﬁ 51%?“ é@aqg’fﬁg %gye%g‘ ﬁ;g}zyl ene
chl oride/ methanol 4:1]: R err] 0.34; nelting point = 192-194[err]C

(decorrpositi@g !ﬁgl’:;lfd cation of the end product as described in Exanple
3.14 gives y Is(lO??rrg 58 % ; TLC [nethyl ene

chl ori deltet hanol 4:1]: Rf = 0.13; nelting point 20 186- 187[err] C
(deconposi ti QJIL) Le-Met il 1-p-D- galactopyranosyl )-4- hy roxy phenylammo-

e SB o oArsh,FaRhagp o1 et

N-{N[ err]-(Fluorenyl -9-nmet hoxycarbonyl)-Nerr]-[O(3,4-di-Onethyl-[err]-D

25 gal acto 0 Dal yl}-
batracyl i ne: @#ﬁg ﬁ%s@ i&e‘ﬁé‘?‘g&ﬁ?ﬁ"’é&bﬁ r’rﬂg'l(:ﬁ Qj glayggf %algé’tgéy 'ﬁ‘tmgﬂ g
conpoundtsl. 3lly@mxymhenylmmmﬂu?carhonbrl]}ioambl)vaianyl}-balracﬂineﬂ ). After
m nutes, the mxture is concentrated in vacuo and the residue is dried
under an oil punp vacuum for. 1 ho

hiophosgene (33.5 ml, 0.44 mmol) is added toa solutlon of compound 1.25 (62.8 mg,

0.22 mmol) in dioxane/water 1:1 (10 ml), while stirring. After 10 minutes, the mixture

is concentrated in vacuo and the residue is dried under an oil pump vacuum for 1 hour.
20  The isothiocyanate obtained is dissolved in absolute dimethylformamide (10 ml), and

compound 2.4 (109.7 mg, 0.2 mmol) and ethyldiisopropylamine (0.5 ml) are added.

The mixture is stirred at room temperature for 16 hours and then concentrated in vacuo

and the residue is purified by flash chromatography [methylene chloride/methanol

20:1]. Yellow crystals (108.3 mg, 62 %) are obtained; TLC [methylene
25  chloride/methanol 5:1]: R; = 0.42]; melting point = 194-195°C (decomposition).

3.14) N-{N°-[O-(3-O-Methyl-p-D-galactopyranosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-lysyl-D-alanyl}-batracyline, trifluoroacetate:

30  The tert-butoxycarbonyl group is split off from compound 3.14.a (105.1 mg,
0.12 mmol) as described in Example 2.2. After concentration in vacuo and
reprecipitation from methanol/diethyl ether, yellow crystals (57.4 mg, 54 %) are
obtained; TLC [methylene chloride/methanol 5:1]: R; = 0.16; melting point = 188-
189°C (decomposition).

35
The following glycoconjugates are prepared analogously to Example 3.14.a and
3.14 from peptide conjugate 2.4 (in each case 109.7 mg, 0.2 mmol):



- 116- isothiocyanate obtained is dissolved in absol ute di nethylfornmam de
(10 M), and conmpound 2.5 (157 ng, 0.2 mmol) and ethyl diisopropylamne (0.5
. m) _are added. The mixture is stirred at roomtenperature for 16 hours and
 then concentrated in vacuo and the residudl0s taken up in nethyl ene

: chloride/ nmethanol 1:1. The product is precipitated 5 by addition of

- diethyl ether Exathpl@338d with a little ice-cold nethanol. Yellow crystals

' (191 ng, 94 % are obtained; TLC [nethylene chl oride/ met hanol 10:1]: Rerr]
- =0.35 nelting point = 203[err]C (deconposi tiop). 3.31) .,

N (N or 1] - [ O (O -8B Gialntopsranysyb- ygewbyﬂavwgwy&-amnmwllplmﬂwm
~ no-thi ocar bogkryl}-bstrheyBine] fraftdrobsitagey| i ne: The

fl uor enyl -9- net hoxycar bonyl group is split off fron1conpound 3.31.a (182.2

ng, 0.18 | ) as described in Exanple 2.4. After concentration in vacuo
and di ssol vi ngduet: net harafbohpdratel EAR (N7 mg, d221minol} he product is

Do obt o ned: PHTECHibh e qﬁgdiﬂﬁ%ﬂf% e i Ygﬁ’e 5
The fol | owi ng chloyide/msathangh d]arvssgvpléwrc@@t%ﬁ&%ms@ﬁ %b TG e

and 3.31 fronnp;qptméll@nggahpgaltggo@ (in each case 157 ng, 0.2 nm)I).
Exanpl e 3.

N-{N[err ]LO[ > Purificatianoef they endproduet,ash, deserbe in Fxpmplend 44, eivesopsliozn saptals 4.
hydr oxy- phen{l"am fig, t 44 0%y IRIY | [méthandl]:.DRgl=ardy27;- belting ypoine:= 291-1RACt ;
car bohydrat e i (PO%t%{gg 0.22 mml ) Purification of the internedi ate
stage as desc ﬁi ey ! nple 3.31.a; yellow crystals (191.2 ng, 91 % are
‘obt ai ned; TLC [ et hyl ene chl ori de/ nethanol 10:1]: Rerr] = 0.28; nelting

point = 208C #&mﬂon) Purification of the end product as described
I n Exanpl e 3. rves yell ow crystals 25 (155.8 ng, 88 %; TLC '

[met hanol}> Rlerr] = 0.47; nelting point =120C (deconposition).
N-{N‘-[0-(3,4-Di-0-methyl-B-D-galactopyranosyl)-4-hydroxy-phenylamino-
_ thiocarbonyl]-lysyl-D-alanyl}-batracyline, trifluoroacetate:

Educt: carbohydrate 1.31 (79 mg, 0.22 mmol)

20  Purification of the intermediate stage by flash 'chromatography [methylene
chloride/methanol 30:1 — 20:1] gives yellow crystals (150.7 mg, 85 %); TLC
[methylene chloride/methanol 10:1]: R;-= 0.35; melting point = 197-199°C
(decomposition).

Purification of the end product as described in Example 3.14 gives yellow crystals (137

25  mg, 76 %); TLC [methylene chloride/methanol 10:1]: R; = 0.13; melting point = 184-
186°C (decomposition).

Example 3.17

30 N-{N°-[O-(3-O-Methoxycarbonylmethyl-$-D-galactopyranosyl)-4-hydroxy-
phenylamino-thiocarbonyl]-lysyl-D-alanyl}-batracyline, trifluoroacetate:

Educt: carbohydrate 1.42 (75.5 mg, 0.22 mmol)

Purification of the intermediate stage by flash chromatography [methylene
35  chloride/methanol 30:1 — 25:1] gives yellow crystals (124.1 mg, 66 %); TLC

[methylene chloride/methanol/ammonia (25 %) 15:3:0.2]: R; = 0.50; melting point =

165°C.

Purification of the end product as described in Example 3.14 gives yellow crystals



Exampl e 3. 33 :

N-{Nerr]-[O (3-0O Carboxymet hyl -[err]-D-gal act opyranosyl) - 4- hydr oxy- phenyl a

m ne-~-—t hi ocarbonyl ] -1ysyl -D-al anyl }-batracyl i ne, sodiumsalt: Educt:

car bohydrate 1.43 (77.3 ng, 0.22 mmol) -111}17- Purification of the

I nternedi ate stage as described in Exanp 3.31.a; yellow crystals (192 ny,

90 % are obt ¥ timersé %t%dmeﬂwﬂmmoqdeiqwthm@wn R; & 0353; meltingrppint

point = 211- 2%3{83rC](Eed feayi tion). Purification of the end product as

described in Exarrple 3.31 gives yellow crystals 5 (110.6 ng, 66 %; TLC

[methanol ]: R err] 0.33; nelting point = 233-235[err] C (deconposition).

Exanpl e 3. 34 MM

N-{N[err]-[O (3-0O Carbanoyl net hyl -[err] - D-gal act opyranasyl) - 4- hydr oxy- pheny

| - am no- thi ocar bon :l I ysyI D al an B}) batracyline: 10 Educt :

car bohydr at e N-§¥ l(d'ﬁ Ggrb meeﬁh}%'l DngﬂMtppﬁrannsyl:)=F4-l1Méroxyt-phﬂadammo-

stage as ges thlb&i-bbﬂyﬂﬁllbeaﬁn -lﬁatrﬁéﬁhhewrﬂfm&?ée&té 159.2 my, 76 % are

obt ai ned; TLC [nethyl ene chl ori de/ met hanol "10: ='0.04; nelting point
177[err] C (deconposition). Purification of the end product as descri bed

in Exanpl e 3. Bdua;u ves yebmpuundrys.’o(ﬂ'lﬁh’fg 0.22l@8mol) "y, 76 %I ILC ampl e
Enﬁt t]a20|1]2 Gener T%or ?ﬁ*e inteny E(?l sggg#&r rgfmk%foixefgg&g&anol/cﬂe&yl eFﬁl(er gives
N-{N er r] [ O thespdium s byv-otystal (132ymp) Rin3) AT A ¢mithanaldr RIon 9171 ; iNeRing] -
point = 225-228°C, '
10 Purification of the end product as described in Example 3.14 gives yellow crystals
(136.5 mg, 73 %); TLC [methanol]: R, = 0.12; melting point = 217-220°C
(decomposition).

Example 3.19

N-{N®-[0-(3-O-Carbamoylmethyl-B-D-galactopyranosyl)-4-hydroxy-phenylamino-
15  thiocarbonyl]-lysyl-D-alanyl}-batracyline, trifluoroacetate:

Educt: - carbohydrate 1.44 (72.2 mg, 0.22 mmol)
Purification of the intermediate stage by flash chromatography [methylene
chloride/methanol 10:1] gives yellow crystals (137.7 mg, 75 %); TLC [methylene
_ chloride/methanol 4:1]: R; = 0.41; melting point = 198-201°C (decomposition).
20  Purification of the end product as in Example 3.14 gives yellow crystals (140.2 mg, 75
%); TLC [methylene chloride/methanol 4:1]: R, = 0.16; melting point = 188-190°C
(decomposition).

Example 3.20

N-{N"-[O-(3-0-(N-Methyl-carbamoylmethyl)-B-D-galactopyranosyl)-4—hydroxy-
25 phenylamino-thiocarbonyl]-lysyl-D-alanyl}-batracyline, trifluoroacetate:

Educt: carbohydrate 1.45 (75.3 mg, 0.22 mmol)

Purification of the intermediate stage by flash chromatography [methylene
chloride/methanol/ammonia (25 %) 7:1:0.1] gives yellow crystals (158.4 mg, 85 %),
TLC [methylene chloride/methanol/ammonia (25 %) 15:3:0.2]: R, = 0.25; melting point



20 (fl uorenyl -9-met hoxycar bonyl ) -1ysyl -D-al anyl }-batracyline: 140 ng
(0.55 mol ) of p-am nophenyl [err]-L-fucoside are first converted into the
i sot.hi ocyanate in accordance with the instructions in Exanple 3.1.a and the
product is then coupled with 430 ng (0. 53180l ) of
N-[N[err]-(fluorenyl-9-nmethoxycarbonyl)-1ysyl- D-alanyl]-batracyline

trifl uor oacerattd-1@3Rer(decomapaBitiand t he presence of 375 [err]| of - 118 -
chi o1 de, [ noUARERIGCor de fid loBGhR dbyefited i By OEJ&‘%S%E*{ e YL crystls
(acet oni t 11 6132 g6 70-9%) T4 drshoiine, chlorkisimpiienal Gempants ?zié’emwgah&
358 ny (67 %= @10 theltingpoiit =p190193°Ca(decampesitiet). [ TLC. acetonitril e/ wat er
10: 1 Rf 0.48]. 5 4.1)

N-{N[ er r] -[O([err]-L-Fucosyl)-4-hydroxy-phenyl am no-t hi ocarbonyl ]-1ysyl -

al anyl } - 5bat Exapiplei 321356 ng (0.37 mmol) of the conpound from Exanple 4.1.a
are dissolved in 10 mM of dinethylfornmam de and 5 m of piperidine and the
solution is stirred at 20[err]C for 1 hour s concentrated and the

residue is chN-ONal@uPBH Pmnﬂ-%bw&!@e@an B-Dqealactepyraresylbfhydrerya

(17 % 15: 6 Qhényldffnd-GiisSirbphplligsyl-DEalRkyBibiRFhcyling t#ilfbriaiste: [ TLC
net hyl ene ch?orl)(’je/ nmet halnolrl anmoni a (1% %3'315 4c8 lSIé;F\’f = 0. 11] ‘el'he

foll owi ng gl ycoconjugates are prepared anal ogously to Exanples 4.1 fromthe
partly prote&dac: pepti derbohydragal.46 L8155 nigy B2 mmblY 15
N (N er '] - OptrOaial bgmgs bl kbl 60 e RGO

carbonyl]- |y rac
car bohy di%at e chiotde/messb a2 S BoliP Apleives pellowi crystals (153.1 mags 80 %);

i nt er nedi at e T3} @ﬁﬁ‘e 2 /BBMakdl Rirh6iah n§i3¢ Z!I'anﬁ@ﬁl?n‘iﬁ
15:3:0.3; |at efsj &aﬁd g&s%mrr&e system 15:4:0. g@%g Purification eofngt%oémen
e

product at the FROMROSPOMYy stirring with water; subsequent
Purification of the end product as described in Example 3.14 gives yellow crystals

(154.9 mg, 79 %); TLC [methylene chloride/methanol/ammonia (25 %) 15:3:0.2]: R;
15 = 0.21; melting point = 179°C. -

Example 3.22

N-{N°-[0-(3-O-(N-Butyl-carbamoylmethyl)-p-D-galactopyranosyl)-4-hydroxy-
phenylamino-thiocarbonyl]-lysyl-D-alanyl}-batracyline, trifluoroacetate:

Educt: carbohydrate 1.47 (84.6 mg, 0.22 mmol)

20  Purification of the intermediate stage by flash chromatography [methylene
chloride/methanol 12:1] gives yellow crystals (132.7 mg, 68 %); TLC [methylene
chloride/methanol/ammonia (25 %) 15:3:0.2]: R, = 0.54; melting point = 180-182°C.
Purification of the end product as described in Example 3.14 gives yellow crystals
(115.2 mg, 58 %); TLC [methylene chlonde/methanol/ammoma (25 %) 15:3:0.2]: R;

25" = 0.30; melting point = 176°C.

Example 3.23

N-{N®*-[O-(3,4-Dideoxy-p-D-galactopyranosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-lysyl-D-alanyl}-batracyline, trifluoroacetate:

Educt: carbohydrate 1.52 (52.6 mg, 0.22 mmol)



conversion into the sodiumsalt with 0. 1N sodi um hydroxi de solution and
freeze drying from di oxane/water. Yield: 65 % nelting point: 220[err]C.
Exanple 4.3 _
N-{Nerr]-[O(3-OMthyl-[err]-L-fucosyl)~H3ydroxy-phenyl am no-t hi ocar bony
I]-1ysyl-D- 25 alanyl}-batracyline: Educt: car bohydrate from Exanpl e
1.2 Purifi cat iRwifidatione of nther intermaediater stpgebpy pflash prhrematagrophsh [methylrene
chlori dte \tN!th cﬁl&ﬁfeznaaua:%d‘llzla?n Blvedf enb_e«t 8yStalf p@qyat_ W éﬁ?gﬁ{yﬁtg methylene

- precipitations from di or na th gt her. eld: .88 %[ TLC o
BCetonitri1 o vlaskielmesbrmgl e i 51370 81 Krg 0607 melipgpgiht < 166+163°C.

. Exanpl e 4.4  Purification of the end product as described in Example 3.14 gives yellow crystals
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5 Purificat i®of.44f meking paint 7rddB€{76°C (degompypsitienler al precipitati ons from

- met hyl ene chloride/nethanol 1:1 with ether; columm chromat ography

. purification of the end product [methylene chloride/nethanol/amonia (17 %

- 15:8:0.8], pr lg:3. from met hyl ene chl ori de/ methanol 1:1 with ether.

- Yield: 74 %[TLC. nethyl ene chloride/ methanol/amonia (17 % 10:10:1 Rlerr]

.= 0.19]. 10 4 .

(NCerr] -1 O (3 EBtBr{eRrk eaty1B-B-gatactonyyanasthr 4B dRARGRRSBHARPAT no

-t hi ocar bony|thidcgelyinyl}-lykyi-i{alanyd}-batratylive, trifluaoacetate:

N-{Nerr]-[O(3,4-Di -O nethyl -[err]-D-gal act opyranosyl) - 4- hydr oxy- phenyl - am

i no-

t hi ocar boHy| - Nfdwet:] - (f | rerobyrate 158 Kd& oug.db?y mymal) ysyl - D-al anyl } - bat racy!

I ne: 15d 1Tg'1mg§&%ﬁ 6%3th'é mterrﬁe&igtemﬁﬂg)e/ b?t ﬂﬂ%?c{fr@m@to%?ﬁlbﬂy ]E[ﬁle@lflylgne

' %om? 22 t he r{:ﬁ&{qﬁgm;tgaqpingﬂ l)gél\lfegdyéll%)évarcl:?ysvt\ﬁs e(%&%'mg,( %18 %);)TLé frgéthy ene
chloride/methanol 4:1]: R; = 0.61; melting point = 196-199°C (decomposition).
Purification of the end product as described in Example 3.14 gives yellow crystals

15  (89.6 mg, 49 %); TLC [methylene chloride/methanol 4:1]: R, = 0.31; melting point =

186°C (decomposition).

g

Example 3.25

N-{N°%-[O-(a-D-Mannopyranosyl)-4-hydroxy-phenylamino-thiocarbonyl]-lysyl-D-
alanyl}-batracyline, trifluoroacetate:

20  Educt: carbohydrate 1.39 (59.7 mg, 0.22 mmol)
Purification of the intermediate stage by flash chromatography [methylene
chloride/methanol 10:1] gives yellow crystals (101.7 mg, 59 %); TLC [methanol]: R,
= (0.79; melting point = 180°C (decomposition).
Purification of the end product as described in Example 3.14 gives yellow crystals
25 (103.1 mg, 59 %); TLC [methanol]: R, = 0.34; melting point = 177-178°C
(decomposition).



i n vacuo and the residue is dried under an oil punp vacuumfor 1 hour. The
| sot hi ocyanate obtained is dissolved in absolute dinethylformamde (10 m),
and .conmpound 2.6 (157 ng, 0.2 mml) and ethyl diisopropylamne (0.5 m) are
added. The 20 mixture is stirred at roohbdtenperature for 16 hours and
then concentrated in vacuo. Several reprecipitations of the residue from
met hyl ene chiExample 326hanol 1:1 by neans of diethyl ether and final washing
with alittle ice-cold nethanol gives yel | ow crystals (198 ny, 98 %; TLC

: Elrrg'; hyl ene Cq‘& {N dleé rrét Baﬂfethyq a-D mannopyraﬁosyi) r]1gy roolxr;'t pieny gmu%?)-
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-lysyl - Dy al q@ﬁllhb@@?‘%é{qo% SP ~duct : carbohydrate 1.23 (59.7 ng, 0.22

nmol ) Purification o di ate stage as described in Exanple 4.5. a;
yel l ow crystals (185.8 ny, 94 % are obtained; TLC [nethyl ene

chl ori de/ met IBaapld3.24 : Rf = 0.09; 10 nmelting point = 182[err]C
) . I’5ur|T

(decorrposition | cation of the end product as described in Exanple
4.5 gives yellow crystal s
N-{N*-[0-(2,3-Di-O-methyl-a.-D-mannopyranosyl)-4-hydroxy-phenylamino-

thiocarbonyl]-lysyl-D-alanyl}-batracyline, trifluoroacetate:

Educt: carbohydrate 1.41 (66 mg, 0.22 mmol)

15  Purification of the intermediate stage by flash chromatography [methylene
chloride/methanol 25:1] gives yellow crystals (77.8 mg, 44 %); TLC [methylene
chloride/methanol 4:1]: R; = 0.65; melting boint = 182-183°C (decomposition).
Purification of the end product as described in Example 3.14 gives yellow crystals
(66.1 mg, 37 %); TLC [methylene chloride/methanol 4:1]: R; = 0.40; melting point =

20  181°C.

Example 3.28

N-{N*-[0-(3-O-Methoxycarbonylmethyl-c-D-mannopyranosyl)-4-hydroxy-
phenylamino-thiocarbonylj-lysyl-D-alanyl}-batracyline, trifluoroacetate:

. Educt: carbohydrate 1.48 (75.5 mg, 0.22 mmol)

25  Purification of the intermediate stage by flash chromatography [methylene
chloride/methanol 18:1] gives yellow crystals (62.1 mg, 33 %); TLC [methylene
chloride/methanol/ammonia (25 %) 15:3:0.2]: R; = 0.66; melting point = 165°C.
Purification of the end product as described in Example 3.14 gives yellow crystals
(57.6 mg, 30 %); TLC [methylene chloride/methanol/ammonia (25 %) 15:3:0.2]: R; =

30  0.43; melting point = 183-184°C.



(134.3 ng, 88 %; TLC [nethylene chloride/nethanol 1:1]: Rerr] = 0.04;
melting point 221[err] C (deconposition). Exanple 4.7 15

N-{NLerr]-[O (3-O Methyl-[err]-D gal act opyranosyl ) - 4- hydr oxy- phenyl am no-th
i o- carbonyl]-lysyl-D-al anyl }-batracyl i ret15Educt : car bohydrate 1.25
(62.8 ng, 0.22 mmol) Purification of the internmedi ate stage as described in
Exanpl e 4.5. Example3@%rystals (193.5 ny, 97 % are obtained; TLC

[ met hyl ene chl ori de/ net hanol 10:1]: R[ err] = 0.27; 20 rrel ti ng poi nt =
178C (deconpqsition). Purificatio he end roduct by
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crystals (13Qhﬁcﬂﬂmn&l]-l%yl-maﬁnwebmhqﬂmeptﬁﬂuondeémhanoI 1:1]: Rlerr] =
0.09; nelting point = 206C (deconposition). Exanple 4.8 25

N-{Nerr]-[O (3-0O Met hoxycarbonyl net hyl -[err]-D gal act opyranosyl ) - 4- hydr oxy
- phenyl am nd@&dubt: ocar beastohydrmtey1.4D(AT.3myg, 0. 22ammeady | i ne: Educt :

car bohydrat e %%%&Jéo@% r&eﬁx& é‘é‘@é& beﬂégfef;i ﬁbx??roﬂxfetﬁe{h% ﬁ@? BRd @%@s

stage as desc
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mel ting poi ntmatl,ggf,ﬂ E]Zb]@;g{g@gr’(g@@,ﬁpdgﬂ;on Pur| fication of the end product
as descri bed

[vet byt eno. ARGt thengac proppe? iy dpstribed 35 Bubmble Fi1d Blts Hellast grytals
217[err]C (d({t‘bhﬁomgtl%)%) Eﬂﬁjﬁ)l[melhaﬁlol] Rf 0.29; melting point = 196-198°C
N-{N[ er rﬂ [ O, é % |:[ yrret hyl -[ err] - D-gal act opyr anosyl ) - 4- hydr oxy- phenyl a
m no- th| ocar ony I - D al anyl } - bat racyl I ne, sodiumsalt:

Example 3.30

N-{Ns-[O-(3-0-Carbamoylmethyl-oz-D-mannopyranosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-lySyl-D-alanyl}-batracyline, trifluoroacetate:

Educt: carbohydrate 1.50 (72.2 mg, 0.22 mmol)

15  Purification of the intermediate stage by flash chromatography [methylene
chloride/methanol 10:1] gives yellow crystals (106.6 mg, 58 %); TLC [methylene
chloride/methanol 4:1]: R; = 0.34; melting point = 192-194°C (decomposition).
‘Purification of the end product as described in Example 3.14 gives yellow crystals
(107.7 mg, 58 %); TLC [methylene chloride/methanol 4:1]: R, = 0.13; melting point =

20 186-187°C (decomposition).

~ Example 3.31

N-{N*-[0-(3,4-Di-O-methyl-p-D-galactopyranosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-lysyl-D-alanyl}-batracyline

_ 3.31.a) N-{N*-(Fluorenyl-9-methoxycarbonyl)-N°-[0-(3,4-di-O-methyl-B-D-
25 galactopyranosyl)-4-hydroxy-phenylamino-thiocarbonyl]-lysyl-D-alanyl}-
batracyline:

Thiophosgene (33.5 ml, 0.44 mmol) is added to a solution of compound 1.31 (79 mg,
0.22 mmol) in dioxane/water 1:1 (10 ml). After 10 minutes, the mixture is concentrated
in vacuo and the residue is dried under an oil pump vacuum for 1 hour. The



Educt : car bohydrate 1.43 (77.3 ng, 0.22 mol) 10 Purification of the
I nternmedi ate stage as described in Exanple 4.5.a; yellow crystals (210.3
ny,. 99 % are obtained; TLC [nethyl ene chloride/ nethanol 10:1]: Rerr] =
0.02; nelting point = 185[err]C. After pull6icati on of the product as
described in Exanple 4.5, the resjdue is suspended in water (10 m ). and
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stage as desclPbeug. 9 Exaangl ebtained; aTLG dmedyleneychlatide/methangl Kyll: R 940.3% e

obt ai ned; TLGLERBE SRR 263HC0rd g@, ifief)ol 10:1]: Rlerr] = 0.11; nelting
poi nt = 229[err] CELB‘Ildeconposi tl(gn .ngflal After purification of the product

as described in Exanple 4.5, the residue is suspended in water/dioxane 1:1
(20 m). Lyophidl) ZNt{NuOQB,4-DéO-detieyI<piDsgilaitopyragosydp4-hydedtyophéivdimiiou s
solid (98.4 s 61 O/l% il;,LClémith H’% chl.oride/ methanol 1:1]: Rerr] =
0.10; [err] =ioearbonyll-lysyl- 71&5‘?1.' BMRE 4 11 30
N-{Nerr]-[O([err]-D Mannopyranosyl ) - 4- hydr oxy- phenyl am no-t hi ocar bonyl ] - |
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Exanpl e 4. 5. 8-1§ aymel)as doseribed in Example 2.4. After concentration in vacuo and dissolving
in methanol/methylene chloride 1:1, the product is precipitated by addition of diethyl
ether. Yellow crystals (127.1 mg, 89 %). are obtained; TLC [methanol]: R; = 0.46;

melting point = 158°C.

15 The following glycoconjugates are prepared 'anélogously to Example 3.31.a and
3.31 from peptide conjugate 2.5 (in each case 157 mg, 0.2 mmol):

Example 3.32

N-{N°-[O-(3-O-(Piperidyl-N)-carbonylmethyl-p-D-galactopyranosyl)-4-hydroxy-
phenylamino-thiocarbonyl]-lysyl-D-alanyl}-batracyline:

20  Educt: carbohydrate 1.42 (75.5 mg, 0.22 mmol) .
Purification of the intermediate stage as described in Example 3.31.a; yellow crystals
(191.2 mg, 91 %) are obtained; TLC [methylene chloride/methanol 10:1]: R, = 0.28;
melting point = 208°C (decomposition). '

Purification of the end product as described in Example 3.31 gives yellow crystals

25 (155.8 mé, 88 %); TLC [methanol]: R; = 0.47; melting point = 120°C (decomposition).

Example 3.33

N-{N*-[0-(3-O-Carboxymethy!-B-D-galactopyranosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-lysyl-D-alanyl}-batracyline, sodium salt:

Educt: carbohydrate 1.43 (77.3 mg, 0.22 mmol)



(179.6 ng, 91 % are obtained; TLC [nethylene chloride/ methanol 10:1]:
Rlerr] =0.07; 5 melting point = 176[err] C (deconposition). Purification
of the_ end product as described in Exanple 4.5 gives yellow crystals (137.5
- g, 90 % ; TLC [nethyl ene chloride/ methanoll7Zl:1]: Rerr] = 0.09; nelting

- point = 213[err] C (deconposition). Exanple 4.12 10 N-

' {N err]-[ O (3-Rurificatign ofiti- intenmodiptcastagsyas) descriladr imExantnle 3134 i; iysllewicaystals

- carbonyl ] -1'ysyhoPng, 30Ws} afledibiaifed; TIC [dhidHol/methanol ¢31:001 0103 thekirtOpdif?= 8
- ng, 0.22 mol)_ Puriti c(gtlon of_tge I nternmedi ate stage as described 1n
Exanpl e 4. 5. a;2a41356 (eqprmpostiony, 2 ny, 48 9% are obtai ned; TLC [met hyl ene

chl ori de/ met hamgifichfior Jof thi end Jpredudt 48 dedcribed rinl Extangple i1t gived yallew rdristals

: (deconpositio Rurificatd,on-af~the end..preduct ' in !

4.5 gives §e| ipd: 7 58 @&.@%gﬂ,ﬁ‘e@“%]: B e [Or‘réf’h%%gﬁr{g My, B ZI8IBE
- 1:1]: Rl err] =décddositmind.i ng poi nt = 215[err] C (deconposition). Exanples
5.1 - 5.23 20 CGeneral forrmula [err] Exanple 5.1

- N{Nerr]-[O(3-0 Carboxynmethyl -[err]-L-fucosyl) -4-hydroxyphenyl am not hi o-c
ar bonyl ] - Example 3.34

- Nerr]-[O(3-Onethyl-[err]-L-fucosyl)-4-hydroxyphenyl am not hi ocar bonyl -1y

Sl Drosgene IOk Rae RS0 bbbt AR phenyt amine-
3- O car boxy netthjdeaibonyl}-lysylDadamid}-batracyline: 1. 10) in 10 nl of di oxane/ water

1:1, while stirring. After 10 mnutes, the m xture is concentrated- and the

residue is dried under a
10  Educt: carbohydrate 1.44 (72.2 mg, 0.22 mmol)

Purification of the intermediate stage as described in Example 3.31.a; yellow crystals
(159.2 mg, 76 %) are obtained; TLC [methylene chloride/methanol 10:1]: R;= 0.04,
melting point = 177°C (decomposition). _
Purification of the end product as described in Example 3.31 gives yellow crystal
15 (125.1 mg, 76 %); TLC [methanol]: R, = 0.48; melting point = 106°C (decomposition).

Examples 4.1 - 4.12

General formula

NH,

T
(o)
DO
J\ NH N
NH NH NH
fo) 0]

Example 4.1

_ 4.1.a) N-{N°®-[O-(B-L-Fucosyl)-4-hydroxy-phenylamino-thiocarbonyl}-N°-
20  (fluorenyl-9-methoxycarbonyl)-lysyl-D-alanyl}-batracyline:

140 mg (0.55 mmol) of p-aminophenyl B-L-fucoside are first converted into the
isothiocyanate in accordance with the instructions in Example 3.1.a and the product is
then coupled with 430 mg (0.55 mmol) of N-[N°-(fluorenyl-9-methoxycarbonyl)-lysyl-
D-alanyl]-batracyline trifluoroacetate (Example 2.5) in the presence of 375 ul of



5 hi gh vacuum for 1 hour. The i sothiocyanate obtained is then coupled in
absol ute dinethylformam de with 109 ng (0.144 mmol) of the conjugate from

ExanplL,e 3.4 in the presence of 82 [err]l of ethyldiisopropylam ne. The

m xture is concentrated and the residue islfsified by flash chromatography
[ et hyl ene chlori de/ net hanol /ammonia (17 % 15:4:0.5 The subst ance

obt ai ned aft erethﬂdummatmnm Aftenpuesipitationdrom methanokimethylene chiogtel thgorude

56 © TLC: | /
(%0 b5 SR A e, 61 o e

a re
anal ogousl y t chaE)bS%’b |s’grr o? the target proc{uct are tamed [TLC:
N{Nerr]-[OC (a’&e@nftﬁlehwhtef ¢0: rl]R,L=- 048%syl ) - 4- hydr oxyphenyl am no-t hi ocar bonyl
“]-Nerr]-[O
(3- O carboxynet hyl -[Terr]-L-fucosyl)-4-hydroxyphenyl am no-t hi ocar bonyl ] -1ysy
| -D- al any3 } - &ty DiefNoi-[2(B-EcEucasyl)-4-hydsaxy>phenylaminot thioea ebenyfiHysyl-Dkalanyl}-
conj ugate frorg ﬁﬁnh 3.10 Purification by precipitation of the crude
product from methanol with ether. Yield: 20 78 %[TLC
acetonitrile/water/glacial acetic acid 5:1:0.2 Rf 0.45]. Exanple 5.3

N-{Nerr]-[O (336Qnpk0 Isylm{nal)rdf—the compsuid fréml amhemxieadlhmadhhonﬁmmﬂyl

Eaucts:  coNPRONIBRRBe %‘éﬁeﬁé‘ﬁwpﬁsi@géﬂ%?mis” LR i fon

by flash chr omgﬂapknycqmﬂtmédarmdc hhe rresidhereish alvoiatograptied @ﬁt‘h %ethylene

19:2:0. g] i9 yi eéé‘ij"i!fﬁ J&&M@%f%g%% 06! Tl BEdeR PRUcAIEifed th'a 48 %
N-{Nerr]-[O (ye,el@ sorgthiteny ichjoside/methanglt/amnoniad(17\%4) dSythe Ry =0l hb- t hi oc

ar bonyl ] -

The following glycoconjugates are prepared anélogously to Examples 4.1 from the
partly protected peptide conjugate 2.5:

Example 4.2

15 N-{N*-[O-(3-O-Carboxymethyl-B-L-fucosyl)-4-hydroxy-phenylamino-thiocarbonyl]-
lysyl-D-alanyl}-batracyline, sodium' salt:

Educt: carbohydrate from Example 1.10

Chromatographic purification of the intermediate stage with methylene

chloride/methanol/ammonia (17 %) 15:3:0.3; later in the same system 15:4:0.5.
20  Purification of the end product at the betaine stage by stirring with water; subsequent

conversion into the sodium salt with 0.1N sodium hydroxide solution and freeze drying

from dioxane/water. Yield: 65 %; melting point: 220°C.

Example 4.3

_ N-{N°-[0-(3-O-Methyl-B-L-fucosyl)-4-hydroxy-phenylamino-thiocarbonyl}-lysyl-D-
25 alanyl}-batracyline:

Educt: carbohydrate from Example 1.2

Purification of the intermediate stage by precipitation with methylene chloride with
ether; purification of the end product by several precipitations from dimethylformamide
with ether. Yield: 88 % [TLC: acetonitrile/water/glacial acetic acid 5:1:0.2 R, = 0.28].



N[ err]-[4-hydroxyphenyl am no-t hi ocar bonyl ] -1ysyl - D al anyl } - bat racyl i ne:

Educt s: conjugate from Exanple 4.2, 4-hydroxy-aniline 5 Purification

by flash chromat ography [ nethyl ene chl ori de/ net hanol /ammonia (17 %

15:4:0.5]. The residue is then stirred w-tlH9et hanol /ether. Yield: 55 %

[ TLC. met hyl ene chl ori de/ nmet hanol /anmonia (17 % 15:6:0.6 Rerr] = 0.3].

Exanpl e 5.5 Example 4.4

- N{Nerr]-[C(4-OMthyl-[err]-L-fucosyl)-4-hydroxyphenyl am no-t hi ocar bonyl
]-Nerr]-[4- o e gps

hydr oxypheny| AN 6I@H#-Matbylf-L-fucesyD-4shydraxyrphenylamingrthipcarhanyll-lysyl-D-

conj ugat e fr orildnydiRbateadylihe: 4- hydr oxy-aniline Purification by flash

chromat ogr aphy [nethyl ene chloride/ met hanol /ammonia (17 % 15:2:0.2]. The

residue is then precipitated from nethanol/nmethylene chloride with ether.

Yiel d: 49 % dMduetng poicatbohydateciromEyampts 14et hyl ene
chl ori de/ et hapgk éﬁmﬂ)wath@ 131té'r§1ed1a% siargezbf’ vEIa® ' prbcipitilioft] ﬁoﬁx?ﬁ'@i’ﬁﬁe& 6

N-{N 4- Hyd
) NE eE ?\]r r][ O[ ( 4Héor OX%:% enyi alm Nlﬂueﬁ%a%lg% Lhromatography purification of the end

hydr oxyphe ][lyl produot {x’lﬁemyhflxmhwn]de4 K IéxyahAnoDamhﬁmyd H‘ibaa)r155(3&]9qugepreliiguef&@:c Ifromh
conjugate from €.,3. - oxy- as
chr omat ogr aph?’ﬁ@gﬁﬁl %ﬁ%n%?{fnﬁ}f%‘gﬁ n@t(h Qfﬁl?’oo*l&ld(glgh /{C a[gigf]O"%’f

resi due is thehlorijefpirthinobemimonia (13t%) 10i10xtaRe= (Mﬂl d: 50 % [TLC: net hyI en_e
chl ori de/ met hanol /ammoni a (17 % 15:2:0.2 Rlerr] 0.29]. Exanple 5.7

N{N err]- [4- dr oxyphenyl am no-t hi ocar bonyl ] - N[err] [O(3-O-nethyl-[err]-L
-fucosyl )104- %a_nml_ié
hydr oxyphenyl am no-t hi ocar bonyl ] -1 ysyl - D- al anyl } - bat racyl i ne: Educts:

conjugate fro a .4, 4-hydroxy-aniline Precipitate the residque.from
ot haol i t h RerO-32.3 - O greshy YD Eta pparamosyll-sdiory-phcaylamins:
thiocarbonyl}-lysyl-D-alanyl}-batracyline

4.5.2) N-{N°-[O-(3,4-Di-O-methyl-B-D-galactopyranosyl)-4-hydroxy-phenyl-amino-
thiocarbonyl-N°-(fluorenyl-9-methoxycarbonyl)]-lysyl-D-alanyl}-batracyline:

15  Thiophosgene (33.5 ml, 0.44 mmol) is added to a solution of compound 1.31 (79 mg,
0.22 mmol) in dioxane/water 1:1 (10 ml). After 10 minutes, the mixture is concentrated
in vacuo and the residue is dried under an oil pump vacuum for 1 hour. The
isothiocyanate obtained is dissolved in absolute dimethylformamide (10 ml), and
compound 2.6 (157 mg, 0.2 mmol) and ethyldiisopropylamine (0.5 ml) are added. The

20  mixture is stirred at room temperature for 16 hours and then concentrated in vacuo.
Several reprecipitations of the residue from methylene chloride/methanol 1:1 by means
of diethyl ether and final washing with a little ice-cold methanol gives yellow crystals
(198 mg, 98 %); TLC [methylene chloride/methanol 10:1]: R; = 0.23; melting
point = 175°C.

25 4.5) N-{N“—[0-(3,4-Di-0-methyl-B-D-galactopyranosyl)-4-hydroxy-pheny]amino-
thiocarbonyl]-lysyl-D-alanyl}-batracyline:

The fluorenyl-9-methoxycarbonyl group is split off from compound 4.5.a (172.1 mg,
0.17 mmol) as described in Example 2.4. After concentration in vacuo and dissolving
in methanol/methylene chloride 1:1, the product is precipitated by addition of diethyl
30  ether. Yellow crystals (114.5 mg, 85 %) are obtained; TLC [methylene



chl ori de/ met hanol /amonia (17 % 15:2:0.2 R err] = 0.26]. Exanple 5.8 N
(Nerr]-[O(3-O-Methyl-[err]-L-fucosyl)-4-hydroxyphenyl am no-t hi ocar bonyl ]

. -Nerr]- [4-

hydr oxyet hyl am no 2 [O(3-Onethyl-[err]- -113Qeosyl ) - 4- hydr oxyphenyl - ani no] t
riazin- 5 gti/xl -D-al anyl } -batracyl'i ne: Educts; conjugate from

" Exanpl e 8. 10 andd 1z o B EQ k) melting pointiF 2065C (ecorppesition).
chr omat ogr aphy [rret hyI ene chl ori de/ met hanol / anmoni a (17 % 15:2:0.2].

Yield: 9 % FA 165 = TLC. net
“chlori de/ net s Folbmans & yeeeﬂwgafss &reoprfpwﬂﬁ%“slm Examplet-yaang 4.5
' N-{N err]-[ O (fBokr peptidercompidte 2/6c€n leath taseolS7 mgd82yminmi)yphenyl am no-t hi oc
arbonyl]- Nerr]-[acetyll-lysyl-Dalanyl}-batracyline: Educts:
N[N err]-(acetyl)-lysyl-D-al anyl]-batracyline, carbohydrate from Exanple
1.10 15  PuriExampledhb by f|ash chromatography [nmethyl ene
. chl ori de/ met hanol / anmoni a (17 %9 15:2:0.2; later in the sane system

' 15:4:0.5]._Th d f dried f Yield: 46 %[TLSC
aceton t117 of MBRHGR-D G aliedepyranos-4:hy g0 Rheny lpning thiespshorgl bisyED-

N {Nerr]-[ O (flagylMpafacyligs:’ ] - L- f ucosyl ) - 4- hydr oxyphenyl ani no-t hi ocar bonyl|

] -Nerr]- 20 [acetyl]-lysyl-D-alanyl}-batracyline: 10 [err]l of acetic

- anhydride are added to 51 ng (0.067 mml) of the conjugate from Exanple 4.4
in 5 n of diriddeyl for nmecdrbishydrate 1128 (697tmge0.22 nzhol)red at room tenperature

_ ];nce)'[ hggolm \r/]mut ﬁ%ﬂﬂca’cﬁw‘ﬁ?@l‘ffﬂﬁé eﬁﬂ %g@é QF'FE%ﬁbg%IZ? oni t ﬁfelch?vwi er?wr({iim a
~acetic acid 25185.8:mg,9% %) ase IOP'[&HE@, [methylepe; chloride/methanol 10:1}:
10  melting point = 182°C (decomposition).

Purification of the end product as described in Example 4.5 gives yellow crystals
(134.3 mg, 88 %); TLC [methylene chloride/methanol 1:1]: R, = 0.04; melting point =
221°C (decomposition).

Example 4.7

15  N-{N*-[0-(3-O-Methyl-p-D-galactopyranosyl)-4-hydroxy-phenylamino-thio-
carbonyl]-lysyl-D-alanyl}-batracyline:

Educt: carbohydrate 1.25 (62.8 mg, 0.22 mmol)

Purification of the intermediate stage as described in Example 4.5.a; yellow crystals

(193.5 mg, 97 %) are obtained; TLC [methylene chloride/methanol 10:1]: R, = 0.27;
20  melting point = 178°C (decomposition). °

Purification of the end product by flash chromatography [methylene chloride/methanol

2:1 — 1:1] gives yellow crystals (130.5 mg, 84 %); TLC [methylene chloride/methanol

1:1]: R, = 0.09; melting point = 206°C (decomposition).

Example 4.8

25 N-{N*-[0-(3-O-Methoxycarbonylmethyl-B-D-galactopyranosyl)-4-hydroxy-
phenylamino-thiocarbonyl]-lysyl-D-alanyl}-batracyline:

Educt: carbohydrate 1.42 (75.5 mg, 0.22 mmol)
Purification of the intermediate stage as described in Example 4.5.a; yellow crystals



Exanpl e 5.11

N-{Nerr]-[O([err]-L-Fucosyl)-4-hydroxyphenyl am no-thi ocarbonyl]-Nerr]-[s
ucci.nyl.]-lysyl - D-al anyl}-batracyline, sodiumsalt: -3 ng of succinic
anhydride are added to 20 ng (0.027 nmol )- &21the conjugate from5 Exanple
4.1 in 2 mM of dinethylformamde and the m xture |s stirred at

t emperat ure f oi208. Srma; 99 %xare 9 mﬁ%m{@ﬁhﬁkﬂe Fh@flﬂé/ﬂed@éml éoéﬁ)e& ik ed

. from net hanol f%&llﬁ = 2347 (RebEP6sitién)! aken up in water, and 27 [err]I
of a 0. 1N sodi roxide sol.utign are, add .Yield:, 2

methyl ene ohl oéj‘ifb‘hé%ﬂﬁi‘r?i ¢ et pscd et ?%%lezgé["gw ey grysify

' Exanple 5.12 (164.3 mg, 99 %); TLC [methylene chlonde/methanoll 1]: Ry= 005 melting point =

- N-{Nerr]-LO (3 nyl met hyl -[err] - D-gal act opyranosyl ) - 4- hydr oxy.
. - phenyl a no-@hﬁcl\@%%gﬁq%ﬂo?'

- -Nerr]-[O(3,4-di-O nethyl -[err]-D-gal act opyranosyl ) - 4-

. hydroxy- phenyl| pgd i fetfipocar bonyl ] -1ysyl - D-al anyl } - batracyl i ne: Carbohydrate
+1.42 (37.7 ng,—U_IgeTm |) is reacted with peptide conjugate 3.31 (79 15

ng, 0.1 mmol ) as described in Exanple 3.31.a. After concentration in vacuo
anflI flash chr FNP{NS‘Q[U- 30-Daeboyyméethyl- Lmrg'am{tepymﬁeyl)-a%ﬁdﬂo&yxﬂhehglahhino-
yel l ow crysta

chl ori de/ net ha 4“ Bori)] lwdlgprglanylg'bf t%li@% {if ‘ﬁf:t 2yll(;EgeC

(deconposition). Exanple 5.13 20
N-{N[err]-[O (BpfCar bOXé’d??&Hibﬂ!rat&?riﬂn%%haétﬁ%@ﬂosy') 4- hydr oxy- phenyl a

m no- thiocar bonyl |l -Ne

[ O (3, 4- dil0 O nRurHjeatipa of thpiniermediate stage a5 yleseribed \in Example 4.5.a; yellow crystals

~ phenyl ani no- tfme@rlla nvsb P/a)l M&Wbtdaxeﬂ I [mbdileas thiofide/nfetkineM 64l R, = 0.02;
. Car bohydrate 1 13 ; 11 rrrml) IS reacted with peptide conjugate
omelt 0)nas

3.31 (79 ny, ribed in Exanple 3.31.a. After concentration

. in vacuo and 2After plirifivation ofj tHerprodud an déscribédhin Example U, itlcbareildile i shxspended

T L Ty A

_ dropwi se 15 t heuspensivanwhile stimig) untilta ¢l¢arrsglutmtfomnsa(pa €4d0). sle){qphilmtmroeme

H <10 L
(TS0, b s g

79V
\lfeE éll&vi%‘é hﬁﬁ H&li@ﬂS@'S\’Fxg 9?3%‘) 8:'[1{8!}191&995
chlorlde/methanol 1] R

Example 4.10

N-{N*-[0-(3-O-Carbamoylmethyl-p-D-galactopyranosyl)-4-hydroxy-phenylamino-
20  thiocarbonyl]-lysyl-D-alanyl}-batracyline:

Educt: carbohydrate 1.44 (72.2 mg, 0.22 mmol)
Purification of the intermediate stage as described in Example 4.5.a; yellow crystals
(152.7 mg, 73 %) are obtained; TLC [methylene chloride/methanol 10:1]: Ry = 0.11;
melting point = 229°C (decomposition). :

25  After purification of the product as described in Example 4.5, the residue is suspended
in water/dioxane 1:1 (20 ml). Lyophilization of the filtered solution gives a yellow
amorphous solid (98.4 mg, 61 %); TLC [methylene chloride/methanol 1:1]: R, = 0.10;
[a]® = +44.9° (c = 0.2/H,0).

Example 4.11

30  N-{N*-[O-(a-D-Mannopyranosyl)-4-hydroxy-phenylamino-thiocarbonyl]-lysyl-D-



30 (c =0.1/Herr]O. - 127 - Exanple 5.14

N-{Nerr]-[O(3-0O Carboxynet hyl -[err]-D-gal act opyranosyl ) - 4- hydr oxy- phenyl a
L mono- - :

t hi ocarbonyl]-Nerr]-[O (3, 4-di - O et hyl - f 822 }- D- gal act opyr anosyl ) - 4- hydr ox
y- phenyl am no-t hi gcar bonyl ] -1ysyl - D-al anyl }-batracyline: 5 Car bohydr at e
1. 44 (36.1 ny, 2lBnYH-batscyling rcacted with peptide conjugate 3.31 (79 ng,
0.1 mmol) as described in Exanple 3.31.a. After concentration in vacuo and
di ssol ving in gethanol / nmet hyl Of 1: t he product is precipitated
by addition ofgg'fcét hyl ef# %lhy%ﬁ?@ @P%’P‘ﬁt ézezf%mg ng, 39 % are obtai ned;
TLC [ et hanol ] : Putffecatipn ofGh& Sntermddiate gtage iantdescribibd|inrExafiplel d Scaypeiiot a@pstals 10
Exanpl e 5. 15 ) s oad- : 1 R. = .
{NLerr]-[O( 3!\9-7 B0 B2t RO 2 Shtgingds TIC imethylene chigride/methanol 10:1%: Res 1 09%: no
- 5" melting point = 176°C (decomposition).

t hi ocalr ?ozyl L-Pﬁ:ﬂidalioﬁ@f(t%e%%r??ﬁét% déderibed :ﬁ? | l%ls- gil%s ]g'gﬁﬂié,f?ﬁ@py
ranosyl)-4- hy Y- i -t hi ocar bon -1 ysyl - D-al anyl t - . | ne:
Car bonydr at e 1037518, 55y ThC Fiethyigne chiortdeledanaliie I Bepid 0fs meoiios. dpiot
3.32 (88.7 15 213%G, (d6cdmposition).as descri bed in Exanple 3.3.a. After
concentration in vacuo and flash chronmat ography [ nethyl ene

chloride/methanol 20:1 [err] 10:1], yellow crystals (38.8 ng, 32 % are
obt ai ned; TLC chloride/ methanol 5:1]: Rerr] = 0.79; nelting

poi nt 205[err] C (deconposition). Exanple 5.16 20 v ) I
-0 (3- boxynet hyl - [ err] - D- gal act opyr anosyl ) - 4- roxy- phenyl a

E”]l(;l! errl 1& (1%4{%"‘(-:?6-(%-x)-Met}:yl«[x-D-lllanngpyranos?'Y)-4-hy ro%y-phe%ylam¥noethio¥

t hi ocar bonyl | - ¢drbonylj-i¥syl-B-Adati} bakéadylindy) - car bonyl met hyl -[err] - D- gal act opy

ranosyl)-4- hydroxy- phenyl am no-t hi ocarbonyl ] -1ysyl - D-al anyl } - batracyl i ne,

sodium salt: Carbohydrate 1.43 (38.6 ng, 0.'11 mmmol) is reacted wth peptide

conj ugate 3. 3ZEd®8. 7 ny, cadbdhydraié |.485628smgj B22 mmolfxanpl e 3.31.a. After

concentrati on plifa64R oR Mk intermediate stage as described in Example 4.5.a; yellow crystals
(94.2 mg, 48 %) are obtained; TLC [methylene chloride/methanol 10:1]: R; = 0.13;
15  melting point = 173°C (decomposition).

Purification of the end product as described in Example 4.5 gives yellow crystals (66.6
mg, 43 %); TLC [methylene chloride/methanol 1:1]: R, = 0.07; melting point = 215°C
(decomposition).

Examples 5.1 - 5.23

20 General formula

NH

R

o _
SI o) N\
J\ : NH N
. NH NH NH
o o]

Example 5.1

N-{N°-[0-(3-O-Carboxymethyl-B-L-fucosyl)-4-hydroxyphenylaminothio-carbonyl]-
*-[O-(3-O-methyl-B-L-fucosyl)-4-hydroxyphenylaminothiocarbonyl]-lysyl-D-



25 di ssol ving in nethanol /nethylene chloride 1:1, the product is

preci pitated by addition of diethyl ether. The residue is suspended in
water_(10 m ), and 0. 05N sodi um hydroxi de solution is added dropwi se to the
suspension, while stirring, until a clear B3l-ution fornms (pH <10).
Lyophlllzatlon of the filtered solution glves a yeIIOM/anDrphous SO|Id
(90.3 ng, 71 @Wanyl-batraeylines| | Rerr] = 0.05; [err] = +39.0 (c =

0. 1/1H[err]O) - 128 - Exanple 5.17
AN er ] -1 O i P63k 2ame o Mioghoskene dre addel A% RY B8 i) B WL QX N RIENY

t hi ocar bony! | 3MenrfoxyRe®l-f-L-ficoeile (Ekarhple dat() dm 0 metdf\diefaneatdd lgh) whilopy
ranosyl) -4 YRR AR K AL GDGRRAES Aharoki st b AR AR ML

conj ugat e 3. 3highsgacuuny fop1 1hqwm The dsothiecyanatse abtainedxiariber cguplgd dn gifsolute
concentration PN I

t he product i ghg?ﬂeig{lfpl t at Qe?ﬁﬁg&?gf{g#ﬂg@ﬁg%%@ﬁtﬁé@&ﬁ&éﬁ@ﬁoﬂ% 3334%25
(44.8 ny, 36 e H‘ieéeQ‘}StO} 8re‘?e o F‘PPJWI?““’R[ g]mlxmge dfsconegnirat =
223[ err] C ( deessiarss pudfidd bylflash cﬁtﬂﬁmb%ra@}ilﬁndﬂ'nylene chloride/methanol/ammonia (17
{Ncerr]-[O (3 /4) P20 5P T subthide” Shiifed ShPYLARRRNdn & BY¥ahifsdd BREMWafil! O

t hi ocar bonyl’T
- N[ er r] - [10- ( 3-Yielda8D mgy(6 by [TLEr mpthPleya chloridpimedinmsl/ammonia/ @7 &) 15:6:0.6 R,
phenyl am no-thi @ % bonyl]-1ysyl -D-al anyl }-batracyline, sodiumsalt:
Car bohydrate 1.3 ?{39 5 nmg, 0.11 mol) is reacted with peptide conjugate
3.33 (84.2 15 ng, 0.1 mmol) as described in Exanple 3.31.a. After
concentrati onne mwm eBhfuBacs/ With WbRacsubistificnte afe prépdted! analdy 0% d) to
t he residue ag‘:d groduct I's precipitated by addition of diet hyI
The residue i "?B!fﬁ% déd in water (10 m), and 0. 05N sodi um hydr oxi de
solution is added dropwi se to the suspension, while stirring, until a clear

solution for mi‘:xglgmlg},o‘,). Lyophilization of the filtered solution gives a

15  N-{N*[O-(3- O-Methyl-[3-L-fucosyl)-4-hydroxyphenylammo-thlocarbonyl]-N‘-[O-
3- O-carboxymethyl-[3-L-fucosyl)-4-hydroxyphenylammo-thlocarbonyl]-lysyl-D-
alanyl}-batracyline:

Educts: carbohydrate from Example 1.2, conjugate from Example 3.10
Purification by precipitation of the crude product from methanol with ether. Yield:
20 78 % [TLC: acetonitrile/water/glacial acetic acid 5:1:0.2 R, = 0.45].

Example 5.3

N-{N®-[0-(3-O-Methyl-B-L~fucosyl)-4-hydroxyphenylamino-thiocarbonyl]-N*-[4-
hydroxyphenylamino-thiocarbonyl]-lysyl-D-alanyl}-batracyline:

_ Educts: conjugate from Example 4.3, 4-hydroxy-aniline
25  Purification by flash chromatography [methylene chloride/methanol/ammonia (17 %)
15:2:0.2]; yield: 60 % [TLC: methylene chloride/methanol/ammonia (17 %) 15:2:0.2 R,
= 0.31].



20 yel | ow anor phous solid (80.7 ng, 68 %; TLC [ethanol]: Rerr] = 0.09;

~[err] = +35.0[err] (c = 0.1/Herr]O. Exanple 5.19 N

{Nerr]-[O (3-0O Met hoxycarbonyl net hyl -[err] - D gal act opyranosyl ) - 4- hydr oxy-

i phenyl am no-thi ocarbonyl]-Nerr]-[ O (3- O-ctdoxynet hyl -[err]-D- gal act opyran

. osyl)-4- 25 '

"~ hydr oxy- pheny| Exampletid ocar bonyl | - | ysyl - D-al anyl } -batracyl i ne, sodium salt:

Car bohydrate 1.42 (37.7 ng, 0.11 nml) is reacted with peptide conjugate

3.33 (84.2 ny,_ 0.1 mmlg) as descri-bed in Example 3.31 .a. After |

concent r at i on NriN/JOd@-Orfeanbarymethxt-isli-Brosyliidchydraxyphenylaminpithjosachanyli- « o
the residue ange. ﬂoﬁgpﬁén 1fmidoSthidtatBérid]-B¥yEDdilinyd bafracylniéay| et her.

" The residue is s[lj‘sng’énde [ ny'lvvater (10 m )matr?gy:%o .%SN sgj('ji um hydr oxi de

+ solution is added dropwi se to the suspension, while stirring, - 129 -

cuntil a clear Bdhictsi on famjugatepfiom1ERampley d()i4khyadadxysanilife t he filtered

- solution give . . | 1 190 Ol o

Rerr] = 0010, ﬁﬁ&i‘“x?ﬁa’fgﬁatﬁ%@%ﬁﬁjﬁﬁ? ’Fﬁ'.“ et ShUARC(T %)
N-{N err]-[ O (B:40&r Theoasiduehis theay stirresl guith cmeibpnelfethey) )Yialdnyaf Y [ThReny

| -am no- thi O%Etlﬁ?réﬁé khtoMldé/migthanol/ammonia (17 %) 15:6:0.6 R, = 0.3]

[ O (3-0O carboxynethyl -[err]-D gal act opyranosyl ) - 4- hydr oxy-

phenyl am no-t hi ocar bonyl ] -1ysyl -D-al anyl }-batracyl i ne, sodiumsalt:

Car bohydr ate IEXempld®.8 ng, 0.11 mmol) is reacted with peptide conjugate

3.33 (84.2 ng, 0.1 mmol ) as described in Exanple 3.31.a. After

concentration in vacuo, 10 nmet hanol / net hyl ene chloride 1:1 (20 m) is

- added to the rN{NFt{©-¢O-Meshpl-pdiurfucosyl)drhydnoxyphenyliominethiocarbouyl] N efdhy |

- ether. Thegr eﬁmx&@w&gg‘gﬁﬂggﬂidcgr L l?,é%g)mgng%}aggtrgcﬁmﬂyf sodi um

. hydroxi de sol ution 1 ropw se SUSpérisi on, e stirring,
cuntil a clear solution fornms (pH <10). Lyophilization of the filtered

- solution gi vesEducke! | ow @iRigalkORsmStantblé 48, G-H@rox§Pariifine TLC [ et hanol | :

f Rlerr] =0. 11;P1Lﬁ'1rc§1lion: b&%as chromatography [methylene chloride/methanol/ammonia (17 %)
15:2:0.2]. The residue is then precipitated from méthhnol/methylene chloride with ether.
Yield: 49 %; melting point: 128°C [TLC: methylene chloride/methanol/ammonia (17

15 %) 15:2:02 R;= 0.26]. =

Example 5.6

N-{N°-[4-Hydroxyphenylamino-thiocarbonyl}-N*-[O-(4-O-methyl-B-L-fucosyl)-4-
hydroxyphenylamiho-thiocarbonyl]-lysyl-D-alanyl}-batracyline:

Educts: conjugate from Example 3.11, 4-hydroxy-aniline

20  Purification by flash chromatography [methylene chloride/methanol/ammonia (17 %)
15:2:0.2]. The residue is then lyophilized from water/dioxane. Yield: 50 % [TLC:
methylene chloride/methanol/ammonia (17 %) 15:2:0.2 R; = 0.29].

Example 5.7

N-{N°-[4-Hydroxyphenylamino-thiocarbonyl]-N°-[O-(3-O-methyl-p-L-fucosyl)-4-
25  hydroxyphenylamino-thiocarbonyl]-lysyl-D-alanyl}-batracyline:

Educts: conjugate from Example 3.4, 4-hydroxy-aniline
Precipitate the residue from methanol with ether. Yield: 76 % [TLC: methylene



15 (c = 0.13/Herr]O. Exanple 5.21 _
N{Nerr]-[OC(3,4-D-Onethyl-[err]-D gal act opyranosyl ) - 4- hydr oxy- phenyl am
| no- -t hiocarbonyl ]

" -Nerr]-[ O (3-0 carbanoyl met hyl -[ err] - D- gal28ct opyr anosyl ) - 4- hydr oxy-

. phenyl am no-thi ocarbonyl ] -1ysyl -D-al anyl } -batracyline: 20 Car bohydr at e

- 1.31 (39.5 nychipride/ Vammania: (15d%)i1612:3Ri=t18.26bnj ugat e 3. 34 (81.9 ny,
' 0.1 nmml) as described in Exanple 3.31.a. After concentration in vacuo and
| flash chromat raglﬁgx thanol [err] ethanol/nethanol 2:1], yellow crystals
- (17.4 ng, 15 853‘ ained; TLC [ethanol]: Rerr] = 0.20; nelting point

- >290C (deconposition). Exanple 5.22 25

N AN - [0 QB RO SRR LRI 8Y - iy dro Ry nd b At bday - Ne G Y
- phenyl ami no-t rh}’dm!msthv;lahim[-}t{O]-@f@mall;ﬂ-ﬁ-ﬁﬁ?nw)l-ﬂd?dxyp?l}m%a?igﬂt?ﬁmpyr
' anosyl )-4-g h VR4 fa- B tbonyl ]-1ysyl-D-al anyl }-batracyl i ne:

. Car bghildrast ey(ftgyw{%q?&?rﬁmggﬁttﬁm} is reacted with peptide conjugate

. 3.34 (81.9 ng, 0.1 nmmml) as described in Exanple 3.31.a. After

' concentrati onHdaciAcuo adfljugate-froms Examples 9DV édiBotiydrate Hoan Bk hyp ene

~chloride 1:1, Pth rodgc .S precipit te@bel%ﬂ addi t,i on ,of di%t{% et h%.o

Yel | ow cryst al éln?“i i ?651%’ é?fl'@t‘f%?p}yn tiylere ehlpridg/methanpl/ammgnia (17 %)
- mel ting point 1222{0e2}.] ¥i¢ldecOHnpoHABeMS: mfanpl 16523 M+1 [TLC: methylene
N-{NCerr] - [ O GRroRqCardneMalnid 67 %) P58 3%, 2Pyaa0sy!) - 4- hiydr oxy-phenyl a

m no-
- thiocarbonyl]-Nerr]-[O (3-0 carbanmoyl net hyl -[err]-D-gal act opyranosyl) - 4- hy

droxy- pheny! 3xafspié Bigocar bonyl ] -1ysyl -D-al anyl } - batracyline, sodiumsalt:
. Car bohydr at e I.Z% 538.6 ng, 0.11 nmmol) is reacted with peptide conj ggate

3.34 (81.9 ng, 0.1 nmmol ) as described in Exanple 3.31.a. After .
concent r at i on N-{N}O@-0-@adbdxymethylss DH-acowyl)-4-hydi-dxyphbhylRinive-fiiecBoayl.de
171, the pr OdWj[aéeiylﬁ)-rlﬁg'i—ﬂ-glghye'ﬁ-bwraacg nllézl on

Educts: N-[N*-(acetyl)-lysyl-D-alanyl]-batracyline, carbohydrate from
Example 1.10 _
15  Purification by flash chromatography [methylene chloride/methanol/ammonia (17 %)
15:2:0.2; later in the same system 15:4:0.5]. The residue is then freeze dried from
water. Yield: 46 % [TLC: acetonitrile/water/glacial acetic acid 5:1:0.2 R, = 0.31].

Example 5.10

N-{N*-]|O-(4-O-Methyl-B-L-fucosyl)-4-hydroxyphenylamino-thiocarbonyl]-N°-
20 [acetyl]-lysyl-D-alanyl}-batracyline:

10 ul of acetic anhydride are added to 51 mg (0.067 mmol) of the conjugate from

Example 4.4 in 5 ml of dimethylformamide and the mixture is stirred at room

temperature for 30 minutes. It is concentrated and the residue is precipitated from

methanol with ether. Yield: 46 mg (86 %) [TLC: acetonitrile/water/glacial acetic acid
25  5:1:0.2 R, = 0.6].



of diethyl ether. The residue is suspended in water (10 nml), and 0. 05N
sodi um hydr oxi de solution is added dropw se to the suspension, while
stirring, until a clear solution forms (pH <10). Lyophilization of the
filtered sol ution gi ves a yel |l ow anor phoud2&elid (78.2 ng, 65 %; TLC

[ et hanol ] : R[err] 0.07; [err] = +33.0[err] 15 (c =0.1/Herr]O.
ExarrplesGl__!mB.L@éheral formula [err] n (n=1,0 - 131 - Exanple 6.1
N-{Nerr],Nerr]-Bis-[O(2-0-nethyl- [err] L- fucosyl ) - 4- hydr oxy- phenyl am' no-

A I B A R AT,

di oxane/ wat er]):lalinjl},m.afdakyllmlsbﬁuai s4ltd ng. After 10 m nutes, the mxture is
concentrated in vacuo and the residue is dried under an oil punp vacuum for
1 hour. The isothiocyanate obtained is dissolved in absolute

di met hy! f or madrine of scciriy ,anhmﬂldccarp@ddﬂd . 2B 1g6(0.027, mooboofthe| conjugate from
ethyl di | sgpropyiamen£1(f 3 h)oifndifiifftmatite Hha ' HE Cmbiurd! is! Etﬁ?ecﬁﬁt S

t enperature for hours an ed 1.n_vacuo and eresid

is purified bvmm@?éwecfﬂroﬁdtw h‘§ copseniiated and nthg  regidperds h@ﬁ@pﬁﬂﬁ%ﬁqﬂa
(17 % 15: 2: OméthandiN@ith &thed UFhé SeshiRCis Rhket @l id mternsﬁdwamquwdbm S&tium48

ol | ovi ng ol yeoEs e Blgnosts Adeds DL AaE (B SRTrEE metfyisnen

pepti de conj ugdoride/methanolfglacidl dcdtioacid80:20:2[Rqy0.2].soner (Exanple 2.2): 15
Exanpl e 6.2
N{Nerr]-,Nerr]-Bis-[O(3-O-nethyl-[err]-L-fucosyl)-4-hydroxy-phenyl am no

-t hi ocar B8ny| Example 5.1

N-{N*-[0-(3-O-Methoxycarbonylmethyl-p-D-galactopyranosyl)-4-hydroxy-
phenylamino-thiocarbonyl]-N*-[0-(3,4-di-O-methyl-B-D-galactopyranosyl)-4-
hydroxy-phenylamino-thiocarbonyl]-lysyl-D-alanyl}-batracyline:

Carbohydrate 1.42 (37.7 mg, 0.11 mmol) is reacted with peptide conjugate 3.31 (79

15 mg, 0.1 mmol) as described in Example 3.31.a. After concentration in vacuo and flash
chromatography [methylene chloride/methanol 20:1 — 10:1], yellow crystals (52.9 mg,
45 %) are obtained; TLC [methylene chloride/methanol 10:1]: Ry = 0.14; melting point
= 178°C (decomposition).

Example 5.13

20  N-{N*[O-(3-O-Carboxymethyl-B-D-galactopyranosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-N*-[0-(3,4-di-O-methyl-B-D-galactopyranosyl)-4-hydroxy-
phenylamino-thiocarbonyl]-lysyl-D-alanyl}-batracyline, sodium salt:

Carbohydrate 1.43 (38.6 mg, 0.11 mmol) is reacted with peptide conjugate 3.31
. (79 mg, 0.1 mmol) as described in Example 3.31.a. After concentration in vacuo and
25  dissolving in methanol/methylene chloride 1:1, the product is precipitated by addition
of diethyl ether. The residue is suspended in water (10 ml), and 0.05N sodium
hydroxide solution is added dropwise to the suspension, while stirring, until a clear
solution forms (pH <10). Lyophilization of the filtered solution gives a yellow
amorphous solid (87.9 mg, 74 %); TLC [ethanol]: R, = 0.17; [a]® = +56.0°

30 (c=0.1/H,0).



| ysyl - D-al anyl }-batracyl i ne: Educt: 100 ng (0.38 mmmol ) of carbohydrate-
fromExanple 1.2 Purification by flash chromatography [ nethyl ene

chl_or.i.de/ met hanol / ammonia (17 % 20 15:0.5:0.05; later 15:1:0.1 in the
same systeni; subsequent precipitation fr& nethyl ene

chloride/ nmet hanol /ether. Yield: 59 % Melting point 178[err]C

(deconposi t i oexampleS.14cetonitrile/water 10:1 Rf = 0.51]. Exanple 6.3
N-{Nerr],Nerr]-Bis-[O(4-Onethyl-[err]-L-fucosyl)-4-hydroxy-phenyl am no-

)y L A s o,

[ met hyl ene chihkioicaeb oy )aNBI[Oa(B3drdiaO-inethyl-psD2gdlazopyrsmmyl)edthydroxy-

i pitati L ' ‘nakl/ €ther. Yield: 58 %
‘%Ff i ]ﬁg 385 ‘étz ]ﬁ%ﬁgﬁﬁz’gkﬁgﬁ}’@#ﬁ'ﬁﬁﬁm{"}ﬂ%ﬂ'&'&é‘b‘#}t (ilelater 10:1
err] = 0. : - - anpl e 6. .
N-{N[err]sN etiboRidtate Ot 44-@6Tehpy!0.1 Frd’é&m?-fsufeﬁéﬂéél )wﬁhl %ﬂfi%%gﬂ@%ﬂ%ﬁl%?} ng};
na - )

t hi ocarbonyl | - 1 ysy| -al anyl }-patragyli d ; L(
car bohydr at e &7Pm,é§<émeﬁ #5 sescribeg o, gﬁtlﬁyAS‘FE&?ftﬁeP‘gg?%mr Yashp and

net hyl ene chl disdolidngir hrdinol/thethy)ene tchivride Yi: K| the pfodiuth iseedipiteged by atidition
1921 err] € (degORRRY! bindf ) vdibh oG S hd, 36%) e dlashell PLE) cthallorf R, =
N-{ N[ err], N €0.3§;-Beking @oir8-< 2 h¥iCh{decdraposition)f ucosyl ) - 4- hydr oxy- phenyl ani no-
t hi ocarbonyl J- |ysyl-D-al anyl }-batracyline: 10 Educt : 100 ng (0. 38
mol ) of carbohydrate from Exanple 1.3 Purification by flash chromatography
[ met hyl eh@ chExample/Sd8 hanol /amonia (17 %9 15:1:0.1]; .precipitation from
met hyl ene chl ori de/ net hanol (1:1)/ether. Melting point:

N-{N®-[0-~(3,4-Di-O-methyl-B-D-galactopyranosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-N°-[0-(3-O-(piperidyl-N)-carbonylmethyl-3-D-galactopyranosyl)-4-
hydroxy-phenylamino-thiocarbonyl]-lysyl-D-alanyl}-batracyline:

Carbohydrate 1.31 (39.5 mg, 0.11 mmol) is reacted with peptide conjugate 3.32 (88.7

15  mg, 0.1 mmol) as described in Example 3.31.a. After concentration in vacuo and flash
chromatography [methylene chloride/methanol 20:1 — 10:1], yellow crystals (38.8 mg,
32 %) are obtained; TLC [methylene chloride/methanol 5:1): R; = 0.79; melting point
= 205°C (decomposition).

Example 5.16

20  N-{N%[O-(3-O-Carboxymethyl-f-D-galactopyranosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-N°-[O-(3-O-(piperidyl-N)-carbonylmethyl-B-D-galactopyranosyl)-4-
hydroxy-phenylamino-thiocarbonyl]-lysyl-D-alanyl}-batracyline, sodium salt:

Carbohydrate 1.43 (38.6 mg, 0.11 mmol) is reacted with peptide conjugate 3.32
' (88.7 mg, 0.1 mmol) as described in Example 3.31.a. After concentration in vacuo and
25  dissolving in methanol/methylene chloride 1:1, the product is precipitated by addition
of diethyl ether. The residue is suspended in water (10 ml), and 0.05N sodium
hydroxide solution is added dropwise to the suspension, while stirring, until a clear
solution forms (pH <10). Lyophilization of the filtered solution gives a yellow
amorphous solid (90.3 mg, 71 %); TLC [ethanol]: R; = 0.05; [a.]® = +39.0° (c =

30 0.1/H,0). |



178[err] C (deconposition); FAB-Ms: mlz = 1071 = Mrl. Exanple 6.6 15
N{Nerr],Nerr]-Bis-[O(3-On-propyl -[err]-L-fucosyl)-4-hydroxy-phenyl am n
0- _t hi ocarbonyl]-1ysyl -al anyl }-batracyline: Educt: 38 ng (0.127 mmol)
of carbohydrate from Exanple 1.5 Purifi cat28n by flash chronmat ography

[ met hyl ene chl ori de/ net hanol /ammonia (17 % 15:1:0.1]; precipitation from
met hyl ene chiExample Sethanol (1:1)/ether. Yield: 42 % 20 nelting point:
167-170][ err] C (deconposition), [TLC. nmethyl ene chl oride/ net hanol / ammoni a
(17 % K Q.34 Exampl e, 6. N, Nerr]-Bis- ]

15 (3 deoxy- MeANHOEARrbpmay mathek Drsalhgro T oSy ity depsiphnyk-amino-

| ysyl - D- al anMhhthﬂid@WN‘f-[@-(3-1ﬁ(plpEﬂdyl—N)-carbony&ﬁetlﬂl—ﬁmélg&?admwmnﬁiyl)-4-

[methy! ene. cHBPPHEPREDISHAIS HRtbirbat il 575) mﬂaﬁ%ﬁgﬁéf’%{ {a o from

met hanol /ether. Yield: 81 %[TLC. acetonitrile/water - 133 -
Rerr]= 46] F&E/apg t

N-{N[ er r]05 N[ ecrarr -Bi's tf&}%%g 1dm %e%ﬁ/ lr) ]1s f_ea? Sgovgly 5’°-p£dﬁ nJu ate 3hse2n§/ 8a7m no
-t hi ocar bonyIme. 9y sgmob). as sesaribed 4n  Hxam After goncen tlon MV%;PO( end g3

ml ) of car Qﬁ’é%ﬁﬁzﬁ%eﬂl lfﬂéﬂﬁhm l@nécﬂloﬂdé IlflI @l@ép&ﬂu&t&is phespitatdd BRAAG6RPhY

[ met hyl ene chl.o %ﬁ??%@"&’h?’éﬁ% e(ff‘ eﬁgngé X@n% rgbatngd, El%é ?@Bgﬂpg]e Rig 9

Yield: 60 %
N-{N err], N €x06; nling Poins =323°Cxdetdmposition).] - L- f ucosyl ) - 4- hydr oxy- phenyl am
i no- 10 t hi ocar bonyl ] -1ysyl -D-al anyl } - batracyl i ne: '

10 Example 5.18

N-{N*-[O0-(3,4-Di-O-methyl-B-D-galactopyranosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-N*-[O-(3-O-carboxymethyl-p-D-galactopyranosyl)-4-hydroxy-
phenylamino-thiocarbonyl]-lysyl-D-alanyl}-batracyline, sodium salt:

Carbohydrate 1.31 (39.5 mg, 0.11 mol) is reacted with peptide conjugate 3.33 (84.2

15 mg, 0.1 mmol) as described in Example 3.31.a. After concentration in wvacuo,
methanol/methylene chloride 1:1 (20 ml) is added to the residue and the product is
precipitated by addition of diethyl ether. The residue is suspended in water (10 ml), and
0.05N sodium hydroxide solution is added dropwise to the suspension, while stirring,
until a clear solution forms (pH <10). Lyophilization of the filtered solution gives a

20  yellow amorphous solid (80.7 mg, 68 %); TLC [ethanol]: R, = 0.09; [a,]® = +35.0° (c
= 0.1/H,0).

Example 5.19

N-{N*-[0-(3-O-Methoxycarbonylmethyl-p-D-galactopyranosyl)-4-hydroxy-
phenylamino-thiocarbonyl]-N°-[0-(3-O-carboxymethyl-B-D-galactopyranosyl)-4-
- 25 hydroxy-phenylamino-thiocarbonyl]-lysyl-D-alanyl}-batracyline, sodium salt:

Carbohydrate 1.42 (37.7 mg, 0.11 mmol) is reacted with peptide conjugate 3.33 (84.2
mg, 0.1 mmol) as described in Example 3.31.a. After concentration in wvacuo,
methanol/methylene chloride 1:1 (20 ml) is added to the residue and the product is
precipitated by addition of diethyl ether. The residue is suspended in water (10 ml), and
30  0.05N sodium hydroxide solution is added dropwise to the suspension, while stirring,



Educt : 75 ng (0.25 mml) of carbohydrate from Exanple 1.12
Purification by flash chromatography [nethyl ene chl ori de/ net hanol / amoni a
(17 9%. 15:2:0.2; later in the same system 15:4:0.5]. Precipitation from

met hanol /ether. Yield: 66 % [TLC acet onil2®rl e/ water 10:1 Rf = 0.28]. 15
Exampl e 6. 10

N-{Nerr], N eunt}l aBplsan[ sulptzomﬁums@& ﬁlﬂ) Lzephilizationcafsthe filterad, splutign giyenyl am
i no- t hi ocar bgg AbouPsal (w713 algayT a0y TLRCTeuBRUR! R, = 0.10: JAPYE 40668
mol ) of carbot}%/ﬂ]&ﬁ fromExarrpIe rlflcatlon by flash

“chr omat ography ?§ }ene chl ori de/ met hanol / anoni a (17 %9 20 15:3:0. 3];
preci pitation from nethanol/ether; freeze drying from water/di oxane. Yield:
72 % [TLC aﬁetonitghbe/vvater/gl acial acetic acid 5:1:0.2 Rf = 0. 39].
Exanpl e 6.11 S33mple 2.25

N-{Nerr],Nerr]-Bis-[O(2-O carboxynmethyl-[err]-L-fucosyl)-4-hydroxy-pheny

cher '3 e R oo A i e
Purification ﬁvon&qny(!h -6 Orsaybe s ethyd i Degrlactopyraposed-hydrexy-a
(17 9N - 1pHenyldiinb-thidoarbahyd]-lysfl-Dhdadyfbataeyiene, sbdik@i #d1t: Di gest the

residue with ether, subsequent freeze drying fromwater/di oxane. Conversion
into the di-sodiumsalt with 2 equivalents of a 0.1N sodi um hydroxi de

sol ution, sub€edpobydrate F.44 el d'rg(iOrig mmol) isatasted With Ipdptididconjigate3.33 (84.2 .
t trilelyat I AB:
E,CAE, Om er: e %@ %ﬁﬂ%ﬂ&m S eﬂf‘?ﬁ )é:@g ??ﬂe% l\fd}lcéﬁt}anol}{sm ‘E’vacud:

{Nerr], I1IPer r!negqagol/methylene ch onde I:1 (2 ml) is added to the residue and the product is
[O(3- O car boﬁﬁéeﬁltﬁbéh‘b&"aﬂdﬂtroh offHFe‘ﬂﬁbI Eilreﬂ”l"]ﬁé%ﬁdﬁé‘@@ﬁ‘dﬂhd’éﬂ iQeater (10 ml), and
t hi ocar bonyl | -I h {d@ racy | -spd sal t: Educt 200
my (0. 64 rmol 90 y@?og é‘a‘fﬁde PPWise to e suspension, while stirring,
until a clear solution forms (pH <10). Lyophilization of the filtered solution gives a
yellow amorphous solid (78.6 mg, 65 %); TLC [ethanol] R, = 0.11; [a]® = -44.0°
15 (c = 0.13/H,0).

Example 5.21

N-{N®-[0-(3,4-Di-O-methyl-B-D-galactopyranosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-N°-[0-(3-O-carbamoylmethyl--D-galactopyranosyl)-4-hydroxy-
phenylamino-thiocarbonyl]-lysyl-D-alanyl}-batracyline:

20  Carbohydrate 1.31 (39.5 mg, 0.11 mmol) is reacted with peptide conjugate 3.34 (81.9
mg, 0.1 mmol) as described in Example 3.31.a. After concentration in vacuo and flash
chromatography [ethanol — ethanol/methanol 2:1], yellow crystals (17.4 mg, 15 %) are
obtained; TL.C [ethanol]: R; = 0.20; melting point >290°C (decomposition).

Example 5.22

25  N-{N°-[0-(3-O-Methoxycarbonylmethyl-3-D-galactopyranosyl)-4-hydroxy-
phenylamino-thiocarbonyl]-N°*-[0-(3-O-carbamoylmethyl-p-D-galactopyranosyl)-4-
hydroxy-phenylamino-thiocarbonyl}-lysyl-D-alanyl}-batracyline:

Carbohydrate 1.42 (37.7 mg, 0.11 mmol) is reacted with peptide conjugate 3.34 (81.9
mg, 0.1 mmol) as described in Example 3.31.a. After concentration in vacuo and



10 Purification by flash chromat ography [ nethyl ene

chl ori de/ net hanol /ammonia (17 %9 15:4:0.5; later in the sane system
15:8:0.8; and finally 15:10:1]. Digest the residue with ether, subsequently
. freeze drying fromwater/di oxane 1:1. Corv8fsion into the di- sodiumsalt

- wth 2 equivalents of a 0.1N sodi um hydroxi de solution, subsequently freeze
dryi ng from wdissolvingiinmethg&®lAmetliyiere: chieridey ] :dnthe prodict depreeipitaied by addisitng
15 (17 % T efbel IVell53AGH [ rTLCH : Ry=021;
[O(3-Ocar bggnga{el#gtr ﬁﬁlell Ye:rlr - L%tglgg;%%gl’\lgo Wdﬁ%t-ag{ﬁghg*g%tﬁg@u Re=02L;

t hi ocar bonyl ] m P@L2ZT(H (eempositii®)ne: Educt 60 ng (0.19 mmol) of
carbohydrate from Exanple 1.18 20 Purification by flash chromatography

[ met hyl ene chloride/ hanol /ammonia (17 % 15:3:0.3]. Precipitate the
ie 835

resi due from chl oride/ methanol (1:1) with ether, filter off with
suction and subsequently freeze drying fromwater/di oxane 1:1. Yield: 36 %

TLC N AL / ' i | via R V- ino-
Vel T ng. poi nt - ESGICR30/CHrBoefineib o b-2attoppianbey) By roty-Bhéflamino
N-{N err], N efhipcgrionyl]- *-[0-(3-0-carbamoylmethyl-p-D-galactopyranosyl)-4-hydroxy-

[O([err]-L-fyg hiﬂﬂo-tmdéﬂswnmwglmlaa flid?ﬁc’t?hﬂﬂ%ohidm%ﬁlt: D-

al anyl } - bat ragyle?%le: Educt : 100 ny (07%9 nmmol ) of p-am nophenyl
[err]-L-fucoside Purification by flash chromatography [nethyl ene

chl ori de/ net h@asdohgdnmenl .43 (38.6%g, 0.11 mhidd) is réacted With; pelptile conjngdtt 8.31a(3¢.9

System 15 4Oug .50 heHARE, 5Bl 5310 TR WRLORANEL 05 Vel o
Exanpl e 6015 8issolving in methanol/methylene chloride 1:1, the product is precipitated by addition
(';Fn{y :\'][ e ;159:\'[ Cbt laifihsr biflef.| 8¢ 'rbsilind 1 ERGRHHSd 4n WALECXYO BITE P OI03R: bbdiasAT b
hydroxide solution is added dropwise to the suspension, while stirring, until a clear :
solution forms (pH <10). Lyophilization of the filtered solution gives a yellow
amorphous solid (78.2 mg, 65 %); TLC [ethanol]: R; = 0.07; [a]® = +33.0°
15  (c = 0.1/H,0). o

Examples 6.1 - 6.89

General formula




al anyl }-batracyline: Educt: 158 ng (0.61 nmol) of carbohydrate from
Exanple 1.21 Purification by flash chronmatography [nethyl ene

chl oride/ met hanol /amonia (17 % 15:3:0.3; later in the same system
15:4:0.5]. Lyophilize the residue from watEl/ di oxane. 10 Yield: 87 %

[ TLC. net hyl ene chl ori de/ nmet hanol /anmonia (17 %9 15:4:0.5 Rerr] = 0.25].
Exanpl e 6. 16 Example 6.1

N-{Nerr],Nerr]-Bis-[O(3-0 carboxynet hyl - [err] L- r hammosyl ) - 4- hydr oxy- phe

. nyl am no- thi yJ }- bat -sodi,um sal t: Edyct:
2)60 mg (0. 64 %) %&%Aﬁ%@w&@?ﬁt h%rﬁ‘/fi omi's ylamipo-thiegarhopylly

" flash chr omat dgsydDrylanyBtbutrsoytineh! or i de/ met hanol / ammonia (17 % 15:4:0.5;
“later in the same system 15:8:0.8; and finally 15:10:1]. D gest the residue
with ether, subsequently freeze drying fromwater/di oxane 1:1. The .

follow ng gly osgraecS 0wk, O4 cumeliis added it lacsoditiondebh compeund ¥di (60 mg,

struct urals unigjgOmy gfanem 01 21(F0 IR RATIRS qg@éfsﬂov xﬁtéixggnkﬁmﬁ 3
from 20 5varl ous pe1 3 onajﬁu tes g.pe atlracy Exanrrr)lf ©
{N[err], N er r coRgenira ed in vacuo and the residue 1s dried under an oil pump vacuum for 1 hour.

[O(3-O car boxheekdtitiocy fiatd omme@%mséol%mmw@wﬁmrﬂﬁmme (10 ml), and

e b A PSIE LR o koA 19 Bt T
mmol ) of N-[ | ysixture isystiyted-alo adonm tephpenstpredior 1 6 hbhirs and alvent coneer(tiateaininl vacio 8nd
(17 op 161G o e en RS s LR L) Mol Bl iRlerS el AR ARG ATIRANL
- 136 - di met K7 V@rlrﬁaliﬂ(%/'ﬂm Tesidue iy pregipitajed Hrom nmthanghwgthqaﬂmx 4§ mgd(5@ %)

drying from W%&“Ql'ie’ﬁ&'r%t%?&ﬂuc%@&ﬁh&ﬂaé PéIfoW Bfysehls, sodi um salt with 2
equi val ents of a sodi um

The following glycoconjugates are prepared analogously to Example 6.1 from the
peptide conjugate in Example 2.13 or the L-alanyl isomer (Example 2.2):

15 Example 6.2

N-{N*,N°-Bis-[O-(3-O-methyl-p-L-fucosyl)-4-hydroxy-phenylamino-thiocarbonyl]-
lysyl-D-alanyl}-batracyline:

Educt: 100 mg (0.38 mmol) of carbohydrate from Example 1.2
Purification by flash chromatography [methylene chloride/methanol/ammonia (17 %)
20 15:0.5:0.05; later 15:1:0.1 in the same system]; subsequent precipitation from
- methylene chloride/methanol/ether. Yield: 59 %. Melting point 178°C (decomposition)
[TLC: acetonitrile/water 10:1 R, = 0.51].

Example 6.3

_ N-{N®,N°-Bis-[O-(4-O-methyl--L-fucosyl)-4-hydroxy-phenylamino-thiocarbonyl]-
25 lysyl-D-alanyl}-batracyline:

Educt: 115 mg (0.44 mmol) of carbohydrate from Example 1.4

Purification by flash chromatography [methylene chloride/methanol/ammonia (17 %)
15:2:0.2]; subsequent precipitation from methylene chloride/methanol (1:1)/ether. Yield:
58 %. Melting point 176°C (decomposition) [TLC: acetonitrile/water 10:1 R, = 0.52].



hydr oxi de sol ution, subsequently freeze drying fromwater. Yield: 25 %

[ TLC. nethyl ene chl ori de/ nmet hanol /amonia (17 %9 15:8:0.8 Rf = 0.19].
FAB-M5. mz =5 1189 = M+l. Exanple 6.18

N-{Nerr],Nerr]-Bis-[O(3-O nethyl -[err]~13X1ucosyl ) - 4- hydr oxy- phenyl ani no-
t hi ocarbonyl ]-_lysyl-glycyl}-batracyline: Educts: 60 ng (0.22 mmol) of
car bohydrat e * le 1.2 10 66 ng (0.1 mmol) of
N-[1ysyl-glycyl]-batracyline, di-trifluoroacetate (Exanple 2.9)

Purificat i . hl or i de/ yret. hanol / g| |
moeti ¢ aci d oot-i R BisloeiEbr e Sirerbrhufron whelrharinodemetnant y
freeze dryi ng lfysybalamilebatatacylimec. Yield: 68 % [ TLC. net hyI ene

chl ori de/ met hanol / gl aci al acetic acid 15 80:20:2 Rf 0.62]. Exanple 6.19

N-{Nerr],Nerr]-Bis-[O([err]-L-fucosyl)-4-hydrox phenyl am no-t hi ocar bony
1]-1ysyl - | ysylBductiat r acylilSrmg (@44 snmpl) of carbohydrate from Example 1.2

N-{N[err] [ ern f h repony
1]1-1ysyl- %IO Ifu}lf@b&it{ % uor eﬂrﬁ?}b{l %ﬁéﬂg 1?:%&: ogﬁﬁlnﬁﬁﬁﬁ?{ m&%‘%y%@ b

Educt s: 11% PRIRY 1926€ (decompasiioan | TLEa orLtrﬁwa d8:168: 144 1
mol ) of N[ I ysyI N[err] (fluorenyl -9- et hoxycar bonyl )-lysyl]- batracyline,

di-trifl uproa@t at aeé?@(aﬁp! e 2.15) 206 [err]] of ethyldii sopropyl am ne 25

Purification cipitations from nethanol /et hyl ene chloride (1:1)
with ether, washing of the filter residue vvith ether. Yield: 89 %[TLC

NN err], &Pz?ﬁ TSRO OR) o L ol oy Eh e tibrergntG
11-1ysyl - | ysyysyHPaelangl} fbateacy ine: _

10  Educt: 100 mg (0.38 mmol) of carbohydrate from Example 1.3
Purification by flash chromatography [methylene chloride/methanol/ammonia (17 %)
15:1:0.1]; precipitation from methylene chloride/methanol (1:1)/ether. Melting point:
178°C (decomposition); FAB-MS: m/z = 1071 = M+1.

Example 6.6

15 N-{N%N°®*-Bis-[O-(3-O-n-propyl-p-L-fucosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-lysyl-alanyl}-batracyline:

Educt: 38 mg (0.127 mmol) of carbohydrate from Example 1.5

Purification by flash chromatography [methylene chloride/methanol/ammonia (17 %)

15:1:0.1]; precipitation from methylene chloride/methanol (1:1)/ether. Yield: 42 %,
20 melting point: 167-170°C (decomposition), [TLC: methylene

chloride/methanol/ammonia (17 %) R, = 0.34].

Example 6.7

N-{N°, Ns-Bls-[0-(3-deoxy-B-L-fucosyl) 4-hydroxy-pheny]ammo-thlocarbonyl]-
lysyl-D-alanyl}-batracyline:

25  Educt: 40 mg (0.167 mmol) of carbohydrate from Example 1.6
Purification by flash chromatography [methylene chloride/methanol/ammonia (17 %)
15:2:0.2]; precipitation from methanol/ether. Yield: 81 % [TLC: acetonitrile/water 10:1



- 137 - 515 ng (0.39 mol) of the conpound from Exanple 6.19.a are
dissolved in 5 m of dinethylformam de and 5 nml of piperidine and the

- solutiion is stirred at 20[err]C for 30 mnutes. The batch is concentrated
and the residue is digested with ether. ThB3i xture is filtered with
suction and the filter residue is taken up in dinethylformam de. After 5
precipitation R A468l-her and rinsing off the filter residue, 335 ng (78 %
of crystalline target product remain. FAB-MS: mz = 1100 = Mtl. Exanpl e

6. 20

N-{Nerr], N[erslj—%&}w O nmethyl -[err]-L-fucosyl)- 4 hydr oxy- phenyl am no-

t hi ocar bonyl ]- lysyl-di am nopr opi onyI }-batracyline: 6. 20. a)

N-{N N f h -
bt osar bonyt ]efl‘ﬁ N i SHRISOLy.pEbeasy 4‘5@%&%%&%9‘@ B oBR ) -
bat racyl i ne: slagyB tugzy!meto Exarrpl e 6.19: Educts: 60 ng (0.22

nmol ) of carbohydrate fromExanple 1.2 100 ng (0.11 mmol) of

N-[lysyl-Nerr] - quore | - 9- oxyc n

di am no- p%pi t_batr y’iﬂgr(@ ltsgumIPPﬁﬂ? a%@ﬁ}f@?@t%mp@@mﬂl%li 16) 76
[err]l of et h)Btﬁhlﬁcsﬁm’flgpﬂishrmftﬁnd?ograﬁhw@htmﬂeﬁbyc}ﬂéﬁdeﬁﬁaﬁaﬁbl19& OfcezE BB/ g5
%t ??golyo\_m t h;ﬁ)}mh%a’ter oxane fld tgbe% f’IlL(,e mé ?lleggghl\(l)\ﬂn e/m herI 9%'1@ dOZJZ?
N{Nerr],Nerr]-Bis-[O(3-Onethyl-[err]-L-fucosyl)-4-hydroxy-phenyl am no-

20 t hi ocarb 51k | - di am nopr opi onyl }-batracyline: 103 ng (0.079 mmuol)
of the conpou%%ﬁ&ganpl e 6.20.a are debl ocked with piperidine

anal ogously to Exanple 6.19. Purification by flash chromatography
(et hyl ene chip, M@NFHBIBB{IIDJ(BW thyl-P-L1fichsyiR4-h ﬁrx -l 15mTRo-

sstem1560 Free r / di oxane. Ye 1"% [TLC 25
a%:let oni t ri \Xﬁi"&? @elﬁfylé%'@ﬁﬂ“é'i} E?ftﬂa@'?'?eol 2XR[ err] | 0. 32]. ?Exarrpl e 6.21
N{Nerr], N[err] BIS-

[O(3-Ocar bo}@ﬁﬁ@tt' hyl - efSrrllg I(OfZB'%Xi) of%ar%ﬂy&r)é% 1{‘120 :la%erIe”?.'lz

Purification by flash chromatography [methylene chloride/methanol/ammonia (17 %)
15:2:0.2; later in the same system 15:4:0.5]. Precipitation from methanol/ether. Yield:
66 %; [TLC: acetonitrile/water 10:1 R, = 0.28].

15 Example 6.10

N-{N°%,N*-Bis-[O-(2-hydroxyethyl-B-L-fucosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-lysyl-D-alanyl}-batracyline:

Educt: 50 mg (0.167 mmol) of carbohydrate from Example 1.19

Purification by flash chromatography [methylene chloride/methanol/ammonia (17 %)
20 15:3:0.3]; precipitation from methanol/ether; freeze drying from water/dioxane. Yield:

72 %; [TLC: acetonitrile/watet/glacial acetic acid 5:1:0.2 R; = 0.39].

Example 6.11

N-{N%N¢®-Bis-[0-(2-O-carboxymethyl-B-L-fucosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-lysyl-D-alanyl}-batracyline, di-sodium salt:

25  Educt: 50 mg (0.16 mmol) of carbohydrate from Example 1.13
Purification by flash chromatography [methylene chloride/methanol/ammonia (17 %)



t hi ocar bonyl ] -1ysyl -di am nopropi onyl }-batracyline, di-sodiumsalt: This
conpound was prepared anal ogously to Exanple 6.20 via 2 stages, starting
from.... -138- the carbohydrate from Exanple 1.10 and the peptide conjugate
from Exanpl e 2.16. Chromat ographic purifichi4 en can be ontted since

by- products can be removed by digestion with methanol and ether. The
product is thek$: &@rﬁvhtcvem thesame [spstem. KoH): LinDigest thy residpe avith ethere sebseguens

0. 1N sodi um hygioxi g& |ﬁ3ﬂ1°ﬂ'ate¥ﬁdf‘dane 6@ oUvEréRIn #ntd theSHRASGHuUm| $AE with 2

acetonitrile/water/ Iac t C a
N-{Nerr], N er“fq]““@i%‘ @k @30 I ﬁtygrff’ﬁldi s‘;]HE%y?‘ﬁrb 4ﬁ“ﬁ9“8¥ ﬂ?ﬁz%ﬁgﬂn% nﬁo-
t hi ocar bo nyI | -wates Wielded9 04 [’Hatt ra:e;dmmb/wﬂﬂﬂglamal acetic @0idnfy 1006 R2=0A%]) MSE

carbohydrate f op. 0 ng (0.11 nmol) of
N-[Iysyl -a%ryll];‘gg]a%g ﬂ'FneﬁgI?' tri f?uor oaceét ate (Exarrpl e 2.10)

Purification by flash chromat ography [nethyl ene chl ori de/ nmet hanol / amoni a
(17 %9 15:2:0.g}4 eqﬂpl tation from rret hyI ene chI ori de/ net hanol / et her.
Yield: 26 % | onitril el water 1 Rf = 0.39]. 15 Exanpl e 6.23
N-{Nerr],Nerr]- Bi s- [0(3 O et hyl - [err] L- fucosyl) 4- hydr oxy- phenyl am no-
t hi ocar bony! ] -NL{gwyN=1Bisq O s-dlahfmglmm l-@iuciucosyl) 4- ﬁ9dﬁ6k)( @heRyl#iRin)- of

ool i o ey B s Exami
2.11) Purificati on by flash chromat ography [ net hyl ene '
i oxanel wat er DR g oo B (e ] %ﬁafﬁhé?ﬁ@ffgﬁ*y%%ﬂﬂ%er 9 = 0 36
10 Punﬁcatlon by flash chromatography [methylene chlonde/methanol/ammonla (17 %)
15:4:0.5; later in the same system 15:8:0.8; and finally 15:10:1]. Digest the residue
with ether, subsequently freeze drying from water/dioxane 1:1. Conversion into the di-
sodium salt with 2 equivalents of a 0.IN sodium hydroxide solution, subsequently
freeze drying from water. Yield: 59 %; [TLC: methylene chloride/methanol/ammonia
15 (17 %) R;=0.1].

Example 6.13

N-{N*,N:-Bis-[O-(3-O-carbamoylmethyl-B-L-fucosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-lysyl-D-alanyl}-batracyline:

Educt: 60 mg (0.19 mmol) of carbohydrate from Example 1.18

20  Purification by flash chromatography [methylene chloride/methanol/ammonia (17 %)
15:3:0.3]. Precipitate the residue from methylene chloride/methanol (1:1) with ether,
filter off with suction and subsequently freeze drying from water/dioxane 1:1. Yield:
36 % [TLC: acetonitrile/water/glacial acetic acid 5:1:0.2 R; = 0.46]. Melting point:
190° (decomposition).

.25  Example 6.14

N-{N®Né:-Bis-[O-(B-L-fucosyl)-4-hydroxy-phenylamino-thiocarbonyl]-lysyl-D-
alanyl}-batracyline:

Educt: 100 mg (0.39 mmol) of p-aminophenyl p-L-fucoside
Purification by flash chromatography [methylene chloride/methanol/ammonia (17 %)



Exanpl e 6.24 25
N{Nerr],Nerr]-Bis-[O(3-Onethyl-[err]-L-fucosyl)-4-hydroxy-phenyl am no-
t hi.ocarbonyl]- lysyl}-batracyline: Educt: 80 ng (0.3 mmol) of
carbohydrate from Exanple 1.2 53 ng (0. 243%mwol ) of N-[lysyl]-batracyline
(Exanple 2.17) Purification by flash chromatography [nethyl ene

chl ori de/ met Hars0/2intaden an(the sgme systarggl15:416.5]: Fracipitateethe rresidue sfam

system 15: 2: Qirdéthylf6@dnRidé MithQithdr] ARRI B m%hétﬁ;dﬂ%eld\fww me?@n%/gmhfr
nmet hyl ene chl Sg,géie/ met hanol /amonia (17 %9 15:2:0.2 Rerr] = Exarrpl e

6.25 N
{N[err],Nerr]-Bis-[O (3-0O carboxynethyl-[err]-L-fucosyl)-4-hydroxy-phenyl a

m no- 5 thiﬁxéar ﬁgﬁyllg'-l ysyl }-batracyline: Educt: 60 ng (0.19 nmol)

of car bohydr anple 1.10 24 ng (0.063 mmol ) of
N-[lysyl]-batracyline (Exarrpl e 2.17) Purification by flash chronatography

[ met hyl e c ¢Sq,j;§ge i ANE
system 1ge 4:0 5y gﬁ reeng&w ng H* %Ng&lé' do&’?@f‘ﬁ"’qﬁﬁe‘]"'/‘é ltﬁib@irﬂo'ﬁgi&h?sﬁaﬁe
acetonitri| eAlpyd-b #iragyline: acetlc aC|d 5:1:0.2 Rlerr] = 0.25]. Exanple 6.26
N-{Nerr],Nerr]- BIS [O(3,4-di-Onethyl-[err]-Dgal actopyranosyl)-4-hydrox

4By bl 02 NORAAL 1 ¥E Mo 3 At s JBARRAS 121 (53 3, erv]
i n di oxane/ wRueificdtidh ¥yl flash Thromatdgraphtyi mmethgene%hlenddlﬁleﬂlanulenomlae(lm%) ure

|'s concentrat ﬁ% :0.8; 14 %PHPth@@%PE Qgﬁxﬁ%%%iggéfgg? ngqgsrld@egﬁ&’fa vga‘i?é%?o%ﬁx%““m

for 1 hour. I'Sot hi ocyan ai ned i
di net hyllﬂ)ornaﬁwldeill Y@fﬁké methyleas ehlotide/nethanol/ammpniay(17d6) 1 %)) Rard-25].
et hyl dii sopropylamne (0.5 m) are added. The mixture is stirred at room

tenperature tEc’)‘ramlqe gol%rs and then concentrated in vacuo
ple 6. .

N-{N°*,N°-Bis-[O0-(3-O-carboxymethyl-a-L-rhamnosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-lysyl-D-alanyl}-batracyline, di-sodium salt:

Educt: 200 mg (0.64 mmol) of carbohydrate from Example 1.22

15 Purification by flash chromatography [methylene chloride/methanol/ammonia (17 %)
15:4:0.5; later in the same system 15:8:0.8; and finally 15:10:1]. Digest the residue
with ether, subsequently freeze drying from water/dioxane 1:1.

The following glycoconjugates which contain a completely deblocked lysine
structural unit on the amino end are prepared analogously to Example 6.1 from
20  various peptide conjugates of batracyline:

Example 6.17

N-{N%,N*-Bis-[0-(3-O-carboxymethyl-B-L-fucosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-lysyl-glyeyl}-batracyline, di-sodium salt:

Educts: 32 mg (0.1 mmol) of carbohydrate from Example 1.10
25 32 mg (0.045 mmol) of N-[lysyl-glycyl]-batracyline, di-trifluoroacetate
(Example 2.9)
Purification by flash chromatography [methylene chloride/methanol/ammonia (17 %)
15:8:0.8; later in the same system 15:15:1.5]. Precipitation from



20 and the residue is purified by flash chromatography [ nethyl ene
chloride/nethanol 30:1 [err] 20:1 [err] 10.1]. Yellow crystals (56.7 ng,
53 % -are obtained; TLC [ethyl acetate/ethanol 2:1]: Rerr] = 0.72; nmelting
point = 125[err] C (deconposition). Exanpl-el3. 27

N-{N err],Nerr]-Bis-[O(3-0 nethoxycarbonyl nethyl -[err]-D-gal act opyranosyl
) - 4- hydr oxy- Zimethylforgpaydeimethanat {1 danith- ethey| pubseanenty frepze drpmgo fiom
1.42 (75.5 ny,whterBoxdie! Cohversion #it6 theditddR@PEdIERItE 2 iquBalefts?ofla’0.{ R sodiuiD .

0.1 nmol ) as described in Exanple 6.26. Purification by fl . . .
chr omat ographg’y?FPé‘l‘ Isgfr?goﬁ’hf'br@FMt fresrs) daing ‘E?r‘]"XtEb: %fe{f%,r 7P %o [THC:
gi ves yel | ow ansthylahe chibfidd/methanélartinonibl 7] %) Hard:0.8: RRF & 19]. EAB-KIS; m/z =
nel ting pqj nt ;74 (6f4(jdeconposition). - 140 - Exanple 6.28

N-{Nerr], [err]s- Bi s-[ O (3-0O carboxynet hyl -[ err] - D gal act opyr anosyl ) - 4- hydr
oxy- phenyl am no-t hi ocar bonyl ]-1ysyl}-batracyline, di-sodiumsalt: Conpound
1.43 (77.3 Ny, Examdle®My ) IS reacted with peptide conjugate 2.17 (37.7 ng,
5 0.1 mmol ) as described in Exanple 6.26. Purification by reprecipitation.
from nmet hanol / met hyl ene chloride 1:1 with diethyl ether gives yellow

cry SE al s] ( S?dﬂﬂ-,{Nﬂ,Ns-%is-[(I)L@-Opmbf?l}ﬁl-l],-fuﬂsyl{)m][-hydI]nya['iheﬁ?hiﬂiﬁ@-tmbﬁboﬁyl]-

>260[err] C L e 6.29 NN{Nerr],Nerr]-Bis-

[O(3-Ocar ba%@%hyﬂg{i}é“r?ﬁﬁ%al act opyranosyl ) - 4- hydr oxy- 10

phenyl am no-t hi ocarbonyl ] -1ysyl}-batracyline: Conpound 1.44 (72.2 ng, 0.22

mol ) i s reach 1th pegptid | t ) as '

described in I%?grcr%i e 6. ?g lhgg(r)'?? ?iélgtg podr? %%égﬁécﬁﬁﬁﬁ&ﬁe%m

met hanol /¥t hyl ene chl orf6gme1 (01 iumpD) gefeNnlysyglyeyllpatraeylipe) didviflyopeacstate

(55.6 mg, 48 %; TLC [etBamaple2.$yerr] = 0.09; nelting point = 206[err]C

(decompositi on) sl ion 65 AU Shrmatdgraphy [methylene chloride/methanol/glacial acetic acid
90:10:1]; precipitation from methanol with ether, subsequently freeze drying from
water/dioxane. Yield: 68 % [TLC: methylene chloride/methanol/glacial acetic acid

15  80:20:2 R, = 0.62].

Example 6.19

N-{N*)N*-Bis-[O-(B-L-fucosyl)-4-hydroxy-phenylamino-thiocarbonyl]-lysyl-lysyl}-
batracyline:

6.19.a) N-{N°,N°-Bis-[O-(B-L-fucosyl)-4-hydroxy-phenylamino-thiocarbonyl]-lysyl-
20  N°-(fluorenyl-9-methoxycarbonyl)-lysyl}-batracyline:

Educts: 297 mg (1 mmol) of p-aminophenyl B-L-fucoside
66 mg (0.1 mmol) of N-[lysyl-N*-(fluorenyl-9-methoxycarbonyl)-lysyl}-
batracyline, di-trifluoroacetate (Example 2.15)
206 pl of ethyldiisopropylamine
25  Purification by two precipitations from methanol/methylene chloride (1:1) with ether,
washing of the filter residue with ether. Yield: 89 % [TLC: methy1ene
chloride/methanol/ammonia (17 %) 15:4:0.5 R, = 0.31].

6.19) N-{N°N°-Bis-[O-(B-L-fucosyl)-4-hydroxy-phenylamino-thiocarbonyl]-lysyl-
lysyl}-batracyline:



N-{Nerr],Nerr]-Bis-[O(3-Onethyl-[err]-D-gal act opyranosyl) - 4- hydr oxy- phe
nyl am no- thiocarbonyl]-1ysyl-seryl}-batracyline: Conpound 1.25 (62.8 ny,
0.22 nmol) is reacted with peptide conjugate 2.10 (69.3 ng, 0.1 nmol) as
described in Exanple 6.26. After concentrdBVoen in vacuo, the residue is 20
taken up in nethylene chloride/ methanol 1:1 &10 m ) and the, product is
precipitated BY5 aii(G3Omml) of thergompound from Sxpmplead9-acsh dissalyechimd ik off ¢

i ce-col d met hgpoliny¥shla@WaE bXE 5ahB of pfpefiBine Hhd%he dblatioRiaktirest att20ed fir B0
acet at e/ et han 2'}1' Rlerr] = 0.12; .mel,tin oi nt .= 190-191 e 6.31
o5 minutes. The batch i]s concentrated and the estdue 15 diées]teg with ether TR Rifuf

N- E N[ elr ]r] I N[ elisf findiea lviltl}b §ceibh ]alrlaiﬁdJﬁhexyfeailduejfd jakén oy dn diyethporyanmidecAfitr oc
arbonyl ] -1.ysyl - servl}l-batracyline: .p- AgiNo . k-l = Sib
(562 my, %, sEesE b SRt apa b ATICRRA Maigh 455 iy (HCATUE SRABAGE, |
nmy, 0.1 mvl) tagetdeedudt berdainnF ABaMS: #/8 26100PaMtl.cati on by fl ash

chromat ography [ethyl acetate [err] ethanol] and reprecipitation from

met hanol / net hyl ene chloride 1:1 with diethyl ether give yellow crystals
(73.8 ngy, 70 whanol ]: Rf = 0.15; nelting point 123[err]C. 5
Exanpl e 6. 32

N{Nerr],Ne -Bls-].O- (3, 4-di - hyl - = al a 0 - 4- r OX
y- phenyl am noN'hHi’ c'#‘ﬁéﬁWIQTWg%[IE' -ylfc}o_ggli-ﬁlygyﬁwrgﬁ5@%%%@5&;%%0fx%—
ng, 0.22 mmol )ysyb-disnsinbpropionyl}-beprtacylinesonj ugate 2. 10 (69.3 ng, 0.1 nmol)
as described in Exanple 6.26. Purification by flash chromatography [ethyl
10 acetate [err] ethyl acetate/ethanol_ 7:1] c]li ves yellow crystals (43.8
ng, 38 %10 TL6.3kahyN-{ N eNaBis-4On6O-methyl-p k- ECQEYI!?JI:,"'MWNQPWYH?“E“Q'
176[err]C. EX@Hﬁbﬁ:b@nf%lysgl—N"-(ﬂuorenyl-9-methox?'carbonyl)—diaminopropionyl}-batracyline:
N-{N err],Nerr]-Bis- (3- O et hoxycar bonyl met hyl - [err]-D-gal act opyranosyl

) - 4- hydr oy-
Synthesis analogous to Example 6.19:
Educts: =~ 60 mg (0.22 mmol) of carbohydrate from Example 1.2
100 mg (0.11 mmol) of N-[lysyl-N*-(fluorenyl-9-methoxycarbonyl)-
15 diamino-propionyl]-batracyline, di-trifluoroacetate (Example 2.16)

76 ul of ethyldiisopropylamine
Purification by two precipitations from methanol with ether, washing of the filter
residue with ether. Yield: 105 mg (73 %).

6.20) N-{N*,N:-Bis-[0-(3-O-methyl-B-L-fucosyl)-4-hydroxy-phenylamino-
20  thiocarbonyl]-lysyl-diaminopropionyl}-batracyline:

103 mg (0.079 mmol) of the compound from Example 6.20.a are deblocked with

piperidine analogously to Example 6.19. Purification by flash chromatography

(methylene chloride/methanol/ammonia (17 %) 15:3:0.3; later in the same system

15:6:0.6). Freeze drying from water/dioxane. Yield: 21 %; [TLC:
25  acetonitrile/water/glacial acetic acid 5:1:0.2 R; = 0.32]. '

Example 6.21

N-{N“,N‘-Bis-[O-(3-0-carboxymethyl-B-L-fucosyl)—4-hydroxy-phenylamilio-
thiocarbonyl]-lysyl-diaminopropionyl}-batracyline, di-sodium salt:

This compound was prepared aﬁalogously to Example 6.20 via 2 stages, starting from



phenyl am no-t hi ocar bonyl ] -1ysyl-seryl }-batracyline: 15 Compound 1. 42

- (75.5 nmg, 0.22 nmol) is reacted with peptide conjugate 2.10 (69.3 ng, 0.1

. nmol)._as described in Exanple 6.26. Purification by flash chromatography

. [ethyl acetate [err] ethyl acetate/ethanoll34] gi ves yeI | ow crystals (46 2

. ng, 37 %; TLC [ethyl acetate/ethanol 2:1]: R err] 0.12; pelting point
- 161[err] C. Exdherarbghydrategfrom Example 1.10 and the pept1de conjugate from Example 2.16.

gt({ \| eL re]n :\l([aﬁ1 rcl%)rotﬁﬁﬁoééapg& Qxﬁ@ulhbﬁwﬁeééwimﬁear §ihedb @ﬁkﬁpwnab@iﬁhévelﬂiwdr
| (0] - Sa
Compound . 43 gertign 3ith medbndihand dher Tk ot i foép eRPverted. B s Ratum,
(69. ]’:3 ng 3 lllsal’mlvilth @Seof}iﬁﬂdemtb&ﬂ' a 0. 18 aoghium By&ﬁ;ﬂdachoimm_rrlfl’&ﬁddcﬁgl % ?ver 2Rf
urifie e W Cr 1 . . net .
P The b ipksS MY e Bl didciad aBE 200 REATS RILG4TEL NANO!]

N—{N[err] N err]-Bis-[O(3-0O carbanoyl methyl-[err]- Dgalactopyranosyl)-4-hy

dr oxy- - 1‘%2“@% am no-t hi ocarbonyl | -1ysyl -seryl }-batracyli ne:

Compound 1. 44 0.22 mmol) is reacted with peptide conjugate 2.10
(69.3 ng, 0.1 nmmol) as described in Exanple 6.26. Purification by flash

chr omat ogr aphyN{ NPJWLBiaqer-@etﬁbfh@MLLa‘uadsyowaﬁdmylplwnyranﬁwthmeﬁﬂaohyng
53 %9; TLC [et Tﬁg [ et.hanol 2:1]: Rerr] =0.14; nelting point =
192[err]C (ded¥ %ﬂég ﬂﬁacﬂ%fﬁple 6.36 N {Nerr],Nerr]-Bis-

[O(3-O net hyl -a- Dmannopyr anosyl ) - 4- hydr oxy- phenyl am no-

t hi ocar bonyl | - - Sery, I C’*!ﬂ’l %g;gg, , 0.22 mol )'
Is reacted wt pept | de é:(i)njgu aztae ° OOf( 9&%5% ﬂlOE%)ﬁ%plg 1

descri bedl®n Exanpl e 6. 2% @i (Q-hk mpmebuet N- BY%GPWI]EI@W‘@F}%\91@9%‘11'9?‘?@3
(48.9 ng, 44 % are obt aqmgﬂpleﬁﬁ)i et hyl acetate/ethanol 2:1]: Rerr] =
0.10; melting Ipur{fr;':atlon by flash chromatography [methylene chloride/methanol/ammonia-(17 %)
15:2:0.2]; precipitation from methylene chloride/methanol/ether. Yield: 26 %.

[TLC: acetonitrile/water 10:1 R; = 0.39].

15 Example 6.23

N-{N*,N°-Bis-[0-(3-O-methyl-B-L-fucosyl)-4-hydroxy-phenylamino-thiocarbonyl]-
lysyl-D-seryl}-batracyline:

Educt: 60 mg (0.22 mmol) of carbohydrate from Example 1.2
_ 69 mg (0.11 mmol) of N-[lysyl-D-seryl]-batracylme, di-hydrobromide
20 (Example 2.11)
- Purification by flash chromatography [methylene chloride/methanol/ammonia (17 %)
15:2:0.2]; freeze drying from dioxane/water. Yield: 29 %. [TLC: acetonitrile/water 10:1
R; = 0.36].

Example 6.24

| 25 N-{N*N¢-Bis-[O-(3-0-methyl-p-L-fucosyl)-4-hydroxy-phenylamino-thiocarbonyl}-
lysyl}-batracyline:

Educt: 80 mg (0.3 mmol) of carbohydrate from Example 1.2
53 mg (0.14 mmol) of N-[lysyl]-batracyline (Example 2.17)
Purification by flash chromatography [methylene chloride/methanol/ammonia (17 %)



= 204[err] C. Exanple 6. 37

N{Nerr]-Bis-[O (2, 3-di -0 net hyI [ err]-D mannopyranosyl ) - 4- hydr oxy- phenyl a
m no-__15 t hi ocar bonyl ]-1ysyl -seryl }-batracyline: Conpound 1.41 (66 ny,
0.22 mol) is reacted with peptide conjugdB®-2.10 (69.3 ng, 0.1 nmol) as
described in Exanple 6.26. Purification by flash chromatography [eth
acetate [err] 1ét1F$l, lates tim the/ semeasysteny 15:2: %]vﬁycmtlmvfr@nympﬁqagol@zerné ieldis
% TLC [ethy bs%efm@/rﬁédmﬁé cﬁlo&he/nﬁh%bi/mnﬁn?a&nr%) 1500 PR, BL0.22].

. 164-165[err]C. 20 Exanpl e

- N-{Nerr],Nerr]-Bis-[O(4- O([err] D- gal act opyranosyl )-[err]-D- gl ucopyrano

. syl)-4- hydroxwm' no-t hi ocar bonyl ] -1ysyl -seryl }-batracyli ne:

- Conpound 1.56 (95.4 ng, 0.22 mmmol ) is react ed with peptide conjugate 2.10
. (69.3 ng, 0.1 mmol) as described in l e 6.26. After concentration in
. vacuo, the pr OU{NF, NSSBEGIO-(%@WI)DHM §-Iwifaeosydl-4 rhdrexyt penylamjino-
- Yel | ow cr st algiobHbba babradifmedbt ai ned; TLC [nmethanol]: Rerr] =

. 0.32; nel %SI ngltp(())l‘nt yggg%iﬂdecg OSeItIOI’]) - 143 - Exanple 6.39

_ N-{N[err] N err]-Bis- [O([err] L- f ucopyr anosyl) - 4- hydr oxy- phenyl am no-t hi oc
~arbony! ] -1 ysylEdu: seryl }sﬂbﬂgr(@wlmxﬁsl of cA¥bohpdihe Ydm [Exafpld-1f10copyr anosi de

56. 2 0.22 I 2.1 2.6
(() 1 mmrrlg) as dersncnr) [ Lehsuzrﬁe@gﬁg?f“%“‘ﬂz OPHJﬂysfy?Jc%aﬁa(Sﬂ"b%a’ﬁ % 19? o
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N-{Nerr],Nerr]-Bis-[O(3,4-di-Onmethyl-[err]- Dg.alactopyranosyl)-4-hydrox

y-phenyl am r]C)Examp_le 6.26

N-{N*,N°-Bis-[O-(3, 4-dl-0-methyl-B-D-galactopyranosyl)-4-hydroxy-phenylammo-
thlocarbonyl] -lysyl}-batracyline:

Thiophosgene (33.5 pl, 0.44 mmol) is added to a solution of compound 1.31 (79 mg,
15 0.22 mmol) in dioxane/water 1:1 (10 ml), while stirring. After 10 minutes, the mixture
is concentrated in vacuo and the residue is dried under an oil pump vacuum for 1 hour.
The isothiocyanate obtained is dissolved in absolute dimethylformamide (10 ml), and
compound 2.17 (37.7 mg, 0.1 mmol) and ethyldiisopropylamine (0.5 ml) are added.
The mixture is stirred at room temperature for 16 hours and then concentrated in vacuo
20  and the residue is purified by flash chromatography [methylene chloride/methanol 30:1
— 20:1 —> 10.1]. Yellow crystals (56.7 mg, 53 %) are obtained; TLC [ethyl
acetate/ethanol 2:1]: R, = 0.72; melting point = 125°C (decomposition).

Example 6.27

. N-{N*,N*-Bis-[O-(3-O-methoxycarbonylmethyl-f-D-galactopyranosyl)-4-hydroxy-
25 phenylamino-thiocarbonyl}-lysyl}-batracyline:

Compound 1.42 (75.5 mg, 0.22 mmol) is reacted with peptide conjugate 2.17 (37.7 mg,
0.1 mmol) as described in Example 6.26. Purification by flash chromatography
[methylene chloride/methanol 30:1 — 20:1 — 10.1] gives yellow crystals (51.1 mg, 44
%); TLC [ethanol]: R, = 0.80; melting point = 176°C (decomposition).



t hi ocarbonyl ] -1ysyl-D-seryl }-batracyline: Conpound 1.31 (79 ng, 0.22 mmol)
Is reacted with peptide conjugate 2.11 (62.6 ng, 0.1 mmol) as described in
Exanmpl e 6.26. Purification by flash chromatography [ethyl acetate [err]

et hyl acetate/ethanol 5:1] gives yellow enlgy8tals (53.8 ng, 47 %; TLC

[ et hyl -15 acetate/ethanol 2:1]: Rerr] = 0.38; nelting point =

145- 146[ er r | CExzmple6.386. 41

N-{Nerr],Nerr]-Bis-[O (3-0 nethoxycarbonyl nethyl -[err]-D-gal act opyranosyl

) - 4- hydr oxy- no-thj_ocar bon D-seryl }-batracyline: Conpound
1.42 (75.5 mgﬁhg{] éﬁ E% jOr é ﬁéﬁ%f‘é‘ﬁ"’%ﬂ‘?ﬁ“ﬂé Pgalastgnyranosyr4-hydraxyry,
20 0.1 nmol pheﬂylﬁﬁhw-tlﬂairbmﬂ%pl}dasﬁrﬂ@lln?mnéoﬂﬁﬂh isan: by flash

chr omat ography [ethyl acetate [err] ethyl acetate/ethanol 3:1] gives yellow

crystals (52.4 ng, 42 %; TLC [ethyl acetate/ethanol 2:1]: Rlerr] = 0.12;
mel ting poi nt Cempegidet.A3 (77.Emgypi22 nmal) is reacted with peptide conjugate 2.17 (37 7 mg,

N-{N N I d
oxy- [22” S ohosy] Lach 4s, desclted o F“Fﬁl?“ﬁy A Prktaih 16} MopEAgod o
sal t: Conpoun@cthanal/methyleneghlogid 221 hms dipthy} ether swewsuow@mstde (i?omgugat e
2.11 (62 s M%) OTLCrkbanel; RS, 753qﬂe1t1ﬁg ?zsﬂmeﬂ 2260°8qdacinpdiftion).oduct is
purified. Yellow crystals - 144 - (692 ny, 55 9% are obtainéed; TLC
[methanol]: Rlerr] = 0.71; nelting point 214-216[err] C (deconposition).

Exanpl e 6. 43 Exa;m@.zg, N err]-Bis-
[ O (3- O carbanoyl net hyl - [err] D- gal act opyr anosyl ) - 4- hydroxy- 5

phenyl am no-t hi ocar bonyl | -1 | - D-seryl }-batracyline: Conpound 1.44 (72.2
my, 0.22 mol N-{N,NeZkis-d@- cgrbamey lmethylep}-galdctopppasosyl)-4chyidroxy-)
as descrifped pKe oem%caﬁbmf’m.nyg ﬁ_q;alt%ym .flash chromat ography [ et hyl

acet ate/ ethanol 2:1] gives yel 'ow cryst al's (46 4 mg, 38 %; TLC [et hyI
acet at e/ et hanol
Compound 1.44 (72.2 mg, 0.22 mmol) is reacted with peptide conjugate 2.17 (37.7 mg,

0.1 mmol) as described in Example 6.26. Purification by reprecipitation from
methanol/methylene chloride 1:1 with diethyl ether gives yellow crystals (55.6 mg, 48
%); TLC [ethanol]: R, = 0.09; melting point = 206°C (decomposition).

15 Example 6.30

N-{N°*,N°-Bis-[O-(3-O-methyl-$-D-galactopyranosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-lysyl-seryl}-batracyline; |

Compound 1.25 (62.8 mg, 0.22 mmol) is reacted with peptide conjugate 2.10 (69.3 mg,
0.1 mmol) as described in Example 6.26. After concentration in vacuo, the residue is

20  taken up in methylene chloride/methanol 1:1 (10 ml) and the product is precipitated by
addition of diethyl ether (15 ml) and washed with a little ice-cold methanol. Yellow
crystals (46 mg, 41 %) are obtained; TLC [ethyl acetate/ethanol 2:1]: Ry = 0.12;
melting point = 190-191°C.

Example 6.31

25  N-{N°N%-Bis-[O-(B-L-fucopyranosyl)-4-hydroxy-phenylamino-thiocarbonyl]-lysyl-
seryl}-batracyline:

p-Aminophenyl B-L-fucopyranoside (56.2 mg, 0.22 mmol) is reacted with peptide



2:1]: Rerr] = 0.10; nelting point = 173[err]C. 10 Exanpl e 6. 44

N{N err], N[err] Bis-[O ([err]-L-fucopyranosyl)-4-hydroy-phenyl am no-t hi oca
rbonyl] -1 ysyl D- aspar agyl }-batracyl i ne: p-Ari nophenyl
[err]-L-fucopyranoside (56 2 mg, 0.22 mmol4lis reacted with peptide

2.11 (72 d bed Ex
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y- phenyl am ne= 0116] mektidgopoiht = [123%C.- D- aspar agyl } - bat racyl i ne: 20 Conmpound
1.31 (79 ng, 0.22 nmol ) is reacted with peptide conjugate 2.7 (72.1 ng, 0.1
mmol ) as described in Exanple 6.26. Purification by flash chromatography
[ et hyl acket atEnamplei632:cid 200: 1 [err] ethyl acetate/et hanol 3:1] gives
yellow crystals (99.5 ng, 85 %; TLC [ethanol]: Rl err] 0.59; nelting
oint = 149C oS
N {Nlerr], N éﬁs-ﬁfﬁ&%ﬁ@c@ %ﬁb@rlﬂ&@k@rﬂﬁq@wpyg&%byewmhﬂly!afnmonydr
OXYy- phenyl arthiveaibungijalySylaplyl}-butreylideaspar agyl } - bat racyl i ne, -sodi um
salt: Conpound 1.43 (77.3 ng, 0.22 nol) is reacted with peptlde conj ugat e
2.7 (72.1 nmg, 5 0.1 mml ) as described in Exanple 6.26. Purification by
repreci pi tat iGﬂmpquudd I (FQrog,) 22 hyh@iblés mhttod vdth geptideicohjugate 2hil (69t3hmg,
?h‘égz ygls: ?:’Vgﬁg Figsé 16e err Ttﬁgi 55'; fastt Atbfiafdefaphy [ethyl
[O( 3mé> rbé‘ﬁﬁ?ﬁenﬁt%&'l a[ceﬁate{etm |eld1gaf9§waﬂ@\§>¢ry)staas ik wgy 38 ¥9; TLC [ethyl
phenyl ani no- tapétateasinmoy 213! Rs¥l0:9}; asdang pyint =bpferecy! i ne:

Example 6.33

N-{N*N°-Bis-[O-(3-O-methoxycarbonylmethyl-B-D-galactopyranosyl)-4-hydroxy-
phenylamino-thiocarbonyl]-lysyl-seryl}-batracyline:

15 Compound 1.42 (75.5 mg, 0.22 mmol) is reacted with peptide conjugate 2.10 (69.3 mg,
0.1 mmol) as described in Example 6.26. Purification by flash chromatography [ethyl
acetate — ethyl acetate/ethanol 3:1] gives yellow crystals (46.2 mg, 37 %); TLC [ethyl
acetate/ethanol 2:1]: R, = 0.12; melting point = 161°C.

Example 6.34

20  N-{N%N°:-Bis-[0-(3-O-carboxymethyl-B-D-galactopyranosyl)-4-hydroxy-
phenylamino-thiocarbonyl]-lysyl-seryl}-batracyline, di-sodium salt:

Compound 1.43 (77.3 mg, 0.22 mmol) is reacted with peptide conjugate 2.10 (69.3 mg,

0.1 mmol) as described in Example 6.26 and the product is purified. Yellow crystals

(39.2 mg, 31 %) are obtained; TLC [methanol]: R; = 0.77; melting point = 213-215°C
25 (decomposition). '

Example 6;35

N-{N“,N‘-Bis-[O-(3-O-carbamoylmethyl-B-D-galactopyranosyl)-4-hydroxy-



Conpound 1.44 (72.2 ng, 0.22 mol ) is reacted with peptide conjugate 2.7
(72.1 mg, 0.1 mml) as described in Exanple 6.26. Purification by flash

chr omat ography [ et hyl acetatel/ethanol/acetic acid 400:100: 2] gives yell ow
crystals (69.7 mg, 57 %; TLC [ethanol]:-Rf2rr] = 0.11; nelting point =
111[err]C 15 Exanpl e 6. 48

N-{N[ err], N[ eph¢nybimirfocthigasarbpnyl]-lyspbssyyBrhmsracyline:ny dr oxy- phenyl ani no-t hi oc
ar bonyl ] o ysyl - D-asparagyl }-batracyline, sodiumsalt: Conpound 6.44 (21.7

ng, 20 nmol) is suspended in water (10 ni), and.Q. 0SN sodiumh | de
solution is adeepowmdbpdf (L2258 hgzs‘\gﬁ@ﬁgr\%? QOOH& RePUfls conipgpte zﬂ[)%égn&g’ear
20 | Isol uti onoﬁ%ﬁﬁl)(afsmegaﬁbed ih\Exakipld 626i Bmﬁréatibh&ayfﬂldshe:hﬁdnaogmphy)tetmlves
a yel l ow anor ol i

N{Nerr], N eg"re%ﬂgf’él d2( g]Z #Ye g%o%?lﬁ{%l L@?Wé} (j’scapd%); Xloaécf Hte/ﬁthﬁn%]r 0X
y- phenyl afi no2:1{: hR,cre@rlHom}dlt]ing peipt = [193’.3@31 q’gmgosmtl) acyl ine, sodiumsalt:

25 Compound 6.45 (23.5 ng, 20 [err]nol) is reacted as described in

Exanpl e 6.48 and the sroduct is worked up. A yell ow anorphous solid (23.9

ng, 100 % isE - 146 - Exanple 6.50 N {Nerr],Nerr]-Bis-
[ O (3- O carboxynet hyl -[err]-D-gal act opyr anosyl ) - 4- hydr oxy-

phenyl am no-t hi b | J.- S a batr ac odi_ym sal t:
Corpound 6. 46N BEAN I 103 ettt Hiulandanaim)-udfuaroy sy iy
0. 05N sodi um ﬂ:iocdi‘bdnyﬂ{-ilyhgl-seﬂyl}t-bamaoyhnadded dropwi se to the sol ut i on _
while stirring, until pH 8 is reached. Lyophilization of the fi Itered

solution gives a yell ow anorphous solid (24 , 92 9. Exanple
{N err], N er r Comipound 1.40 (62.8 mg, 0.22 mmol) is reacted with peptide conjugate 2. lO (69 3 mg,

[O( 3 o 99" bagayihiR) ¥ ddsefibdd it BRlnmnle 824 aPmi! produdt ¥§ip@rified. Yellow crystals
(48.9 mg, 44 %) are obtained; TLC [ethyl acetate/ethanol 2:1]: R; = 0.10; melting point
= 204°C.

Example 6.37

N-{N*,N°*-Bis-[O-(2, 3-d1-0-methyl-oc-D-mannopyranosyl)-4-hydroxy-phenylammo-
15  thiocarbonyl]-lysyl-seryl}-batracyline:

Compound 1.41 (66 mg, 0.22 mmol) is reacted with peptide conjugate 2.10 (69.3 mg,
0.1 mmol) as described in Example 6.26. Purification by flash chromatography [ethyl
acetate — ethyl acetate/ethanol 7:1] gives yellow crystals (52 mg, 45 %); TLC [ethyl
acetate/ethanol 2:1]: R; = 0.28; meltihg point = 164-165°C.

20 Example 6.38

N-{N*,N*-Bis-[O-(4- O-(B-D-galactopyranosyl)—[i-D-glucopyranosyl) 4-hydroxy-
phenylammo-thlocarbonyl]-lysyl-seryl}-batracylme

Compound 1.56 (95.4 mg, 0.22 mmol) is reacted with peptide conjugate 2.10 (69.3 mg,

0.1 mmol) as described in Example 6.26. After concentration in vacuo, the product is
25  washed thoroughly with hot methanol (50 ml). Yellow crystals (6.16 mg, 44 %) are

obtained; TLC [methanol]: R; = 0.32; melting point = 222°C (decomposition).



10 phenyl am no-t hi ocar bonyl ] -1ysyl - D-asparagyl }-batracyline, sodiumsalt:
Compound 6.47 (24.7 ng, 20 [err]mol) is reacted as described in Exanple
6.48 and the product is worked up. A yellow anorphous solid (23.0 ng, 92 %
I s obtained. Exanple 6.52 - 143 -
N-{Nerr],Nerr]-Bis-[O([err]-L-fucopyranosyl)-4-hydroxy-phenyl am no-t hi oc
ar bonyl ] -I ysy|Exantple 6i3%| ut anyl } - bat racyl i ne: p- Ani nophenyl
[err]-L-fucopyranoside (56 2 ng, 0.22 mol ) is reacted with peptide
conjugate 2.8 as desc l.e 6, 26.

Pur 1 eati on By INERE-AG Rk Serdanqssbry by oy hen siosine thopirbsgalldymdy .
et hyl acet at e/priérgiobdteadiline: acid 10:1: 0. 1] gives yellow crystals (39.5 ng,
36 9; TLC [ethanol]: Rlerr] = 0.09; nelting 20 poi nt = 138-139[err]C
(deconposition). Exanple 6. 53

N-{ N eL r], N[ erprAnmBacpheayl( B-Lcfusapyrengsidst K342 [rag.r 9.2B-mymiohc isoreaeted oxigh )peptide/dr
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180C (deconposj.tj 47 6.
N{Nerr], N[er4|8] Agntlftl@@gn &r‘b%g&%&fﬁwﬂ 1539% act opyranosyl) - 4- hydr
oxy- phenyl am no-t hi ocarbonyl]-1ysyl-D-glutanyl}-batracyline, tri-sodium
salt: Corrpoun$ 6. aﬁ féza)l 6 ng, 20 [err]nmol) is reacted as described in. '
Exanpl e 6. 50 roduct is worked up. A yell ow anorphous solid (24.3
ng, 92 % is obtained; [err] = +20.0[err] (c = 0.26/Herr]0O. Exanple 6.55
é';*r EQLG[ ]f ] }d\'[ efNJ{NB'l\ﬁ*ﬂ@[bL@w-h.-b &Uﬂﬁmm@aﬁa&amamé}lwnymyﬁmmﬂmm oc
Y thlocarbonyl]-lysyl-D-seryl}-batracylme

Compound 1.31 (79 mg, 0.22 mmol) is reacted with peptide conjugate 2.11 (62.6 mg,

0.1 mmol) as described in Example 6.26. Purification by flash chromatography [ethyl

acetate — ethyl acetate/ethanol 5:1] gives yellow crystals (53.8 mg, 47 %); TLC [ethyl
15  acetate/ethanol 2:1]: Ry = 0-.38; melting point = 145-146°C.

Example 6.41

N-{N¢ N°Bis-[0-(3-O-methoxycarbonylmethyl-B-D-galactopyranosyl)-4-hydroxy-
phenylamino-thiocarbonyl]-lysyl-D-seryl}-batracyline:

Compound 1.42 (75.5 mg, 0.22 mmol) is reacted with peptide conjugate 2.11 (62.6 mg,

20 0.1 mmol) as described in Example 6.26. Purification by flash chromatography [ethyl
acetate — ethyl acetate/ethanol 3:1] gives yellow crystals (52.4 mg, 42 %); TLC [ethyl
acetate/ethanol 2:1]: R; = 0.12; melting point = 168°C.

Example 6.42

N-{N%*,N°-Bis-[0-(3-O-carboxymethyl-p-D-galactopyranosyl)-4-hydroxy-
25 phenylamino-thiocarbonyl]-lysyl-D-seryl}-batracyline, di-sodium salt:

Compound 1.43 (77.3 mg, 0.22 mmol) is reacted with peptide conjugate 2.11 (62.6 mg,
0.1 mmol) as described in Example 6.26 and the product is purified. Yellow crystals



gl ycyl }-batracyline: 10 p- Am nophenyl [err]-L-fucopyranoside is reacted
W th peptide conjugate 2.9 (66.2 ng, 0.1 mmol) as described in Exanple
6.26._Purification by flash chromatography [ethyl acetate [err] ethanol]
gives yellow crystals (62.2 ng, 60 %; TkQG4Rethanol]: Rf = 0.12; nelting
point = 176[err] C. Exanple 6.56 15 . )

N-{N err], N e69-2 Bigs S5 &6} are@btainéd; [TLG fmethandlkiiRact O 71 melbing Ippint 3 H-3187Cohe
. nylam no- thi QR Byki])ﬁj.ysyl -glycyl}-batracyline: Compound 1.25 (62.8 ny,
10.22 nmmol ) is reac ecf W'th peptide conjugate 2.9 (66.2 ng, 0.1 mol) as

- described in Exanple 6.26. Purification by flash chromat ography [ethyl

acet at e/ et hangixahibld 6[48rr] 2: 1] gives yellow crystals (56.2 ng, 52 9%; TLC
[ et hyl 20 acetate/ethanol 2:1]: Rerr] = 0.22; nelting point = 197[err]C.
Exanpl e 6. 57

:\l—{ N[ err] - Bi sN—QN(‘,NEAIBiﬁ-[(D(Betl)hgdrlb[aalo)]lnntglyl-@eDagglaatm&zlﬂaposyl);A}hwdyopheny
i no- i .= - - LRE: o fe 1.31 (79 0.
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described in Exanple 6.26. Purification by flash chronatography [ethyl

acet at e/ et han@lomfduad [1 947(72.3:nid, 02V REotEk rétdtedrwish péptide 6njdgae 2.1436206, mgL C
[ et hyl acet at e/ et hanol 3: 1].. = 0.?19; ige tl.?g tPOI nt .= Z(igfer{o]gc. P 1148
- Exanple 6.5 1 mmori)as esctibed m Example '6.26. Purification by flash chromatography [ethy
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- 4- hydroxy- ghenyl am ne-.t hi: rhonyldwpysyl - gl ycyl }-batracyl i ne: Conpound
1.42 (75.5 ngah@gQ w)m%lgﬁggg@edii\% h peptide conjugate 2.9 (66.2 ng, 5
0.1 mml ) as described in Exanple 6.26. Purification by. flash

chr omat oglroaphxg%}gg{d%yk_@cet ate/ethanol [err]-10:1] gives yellow crystals (22
ng, 18 %; TL et hyl acet at e/ et hanol

N-{N°,N°-Bis-[O-(B-L-fucopyranosyl)-4-hydroxy-phenylamino-thiocarbonyl]-lysyl-
D-asparagyl}-batracyline:

p-Aminophenyl B-L-fucopyranoside (56.2 mg, 0.22 mmol) is reacted with peptide
conjugate 2.11 (72.1 mg, 0.1 mmol) as described in Example 6.26. Purification by

15 = reprecipitation from methanol/methylene chloride 1:1 with diethyl ether gives yellow
- crystals (69.4 mg, 64 %); TLC [ethanol]: R, = 0.14; melting point = 185-187°C.

Example 6.45

N-{N®,N°-Bis-[0-(3,4-di-O-methyl--D-galactopyranosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-lysyl-D-asparagyl}-batracyline:

20  Compound 1.31 (79 mg, 0.22 mmol) is reacted with peptide conjugate 2.7 (72.1 mg,
0.1 mmol) as described in Example 6.26. Purification by flash chromatography [ethyl
acetate/acetic acid 200:1 — ethyl acetate/ethanol 3:1] gives yellow crystals (99.5 mg, 85
%); TLC [ethanol]: R; = 0.59; melting point = 149°C (decomposition).



2:1]: Rf ='0.06; nelting point = 194-195[err] C (deconposition). Exanple

6. 59

N-{NLerr],Nerr]-Bis-[O (3-0Ocarboxymnet hyl -[err]-D gal act opyranosyl ) - 4- hydr
oxy- 10  phenyl am no-thi ocarbonyl ] -1ysy 14l ycyl } - bat racyl i ne, di-sodi um
salt: Corrpound 1.43 (77.3 ng, 0.22 nmol) is reacted with peptide conjugate
2.9 (66.2 ng_xm::_mﬁﬂé) as described in Exanple 6.26. After concentration

i n vacuo, the product is washed thoroughl y with nmethanol, nethylene

chl oride and die I IIo st , talned
mel ting poi R -85 q@r(}é‘; %@wi—@-%-gsla"qepm@ ) gphydroxy-
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oxy- phenylan1no t hi ocarbonyl ] -1ysyl -glycyl }-batracyline: Conpound 1.44
(72.2 mg, 0.22 nmol) is reacted with peptide conjugate 2.9 (66.2 ng, 0.1
mmol ) as des @onmmndri A3 ETA mgs0.28 mmol) ds re@@ﬂqdamlrmtldq comjugate 2o/ (7Rnldmg,

washi ng n I ]@@q iy el
cryst al 325(340 5Q§ &)éasflgga{)?%{u ﬁ?ﬁnﬁ? gfgéelfa fee;frhaﬁftzrudﬁ fﬁ(ﬁw
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N-(Nerr], | M @ Iméiing poink & 207! @ebanktsitlont: mannopyr anosy! ) - 4- hydr oxy- pheny
| am no- I ocarbonyl ]-1ysyl-gl ycyl }-batracyline: Conpound 1.40 (62.8
ng, 0.22 rrm)l) is reacted with peptide conjugate 2.9 (66.2 ng, 0.1 mmol) as
descri bed i n Exomnple®.47 26. Purification by flash chromatography [ethyl -
149 - acetate/ethanol 10:1 [err] 2 1] gi ves yeIIow crystals (72.2 ng, 66
% ; TLC [ethyl acetate/ethanol err] 18; nelting point =
175[err] C. BENAN NBBé[0-(3-0- carbamoy methyl- B-D -galactopyranosyl)-4-hydroxy-

gkhg E[ le;;nion y[ eimehyﬁhﬁna%{o%aﬁsdﬂyn%@Imxkpiﬁgyﬂ} HRARPRRRY " anosyl ) - 4- hydr oxy-
y -
Compound 1.44 (72.2 mg, 0.22 mmol) is reacted with peptide conjugate 2.7 (72.1 mg,
0.1 mmol) as described in Example 6.26. Purification by flash chromatography [ethyl
acetate/ethanol/acetic acid 400:100:2] gives yellow crystals (69.7 mg, 57 %); TLC
[ethanol]: R; = 0.11; melting point = 111°C.

15 Example 6.48

N-{N*N°:-Bis-[O-(B-L-fucopyranosyl)-4-hydroxy-phenylamino-thiocarbonyl]-lysyl-
D-asparagyl}-batracyline, sodium salt:

Compound 6.44 (21.7 mg, 20 mmol) is suspended in water (10 ml), and 0.05N sodium
hydroxide solution is added dropwise to the suspension, while stirring, until a clear

20 ° solution forms (pH <10). Lyophilization of the filtered solution gives a yellow
amorphous solid (20.6 mg, 93 %).

Example 6.49

N-{N*,N°-Bis-[O-(3,4-di-O-methyl-$-D-galactopyranosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-lysyl-D-asparagyl}-batracyline, sodium salt:

25  Compound 6.45 (23.5 mg, 20 pumol) is reacted as described in Example 6.48 and the
product is worked up. A yellow amorphous solid (23.9 mg, 100 %) is obtained.



5 thiocarbonyl]-lysyl-glycyl}-batracyline: Conpound 1.41 (66 ng, 0.22
mmol) is reacted with peptide conjugate 2.9 (66.2 ng, 0.1 mml) as
described in Exanple 6.26. Purification by flash chromat ography [ ethyl
acetate/ethanol 10:1 [err] 3:1] gives yelll8-crystals (66.6 ng, 60 %; TLC
[ethyl acetate/ethanol 2:1]: Rerr] = 0.41; nelting point = 173[err]C. 10
Exanpl e 6. 63 Example 6.50
N-{Nerr],Nerr]-Bis-[O([err]-L-fucopyranosyl)-4-hydroxy-phenyl am no-t hi oc

arbonyl]-lysyl onyl }-batracyline

[err]-L-fucopdl éﬂo&ldé @'ﬁg‘ g’%’é"'ﬁh"rﬁ%}ﬁﬁgﬂ @Nﬁ@“ﬂ%sﬁ%t rhydroxy-

conj ugate 2. 1ﬁhén@flamo-ﬁn&cmhyl]-&pyﬂﬂsmpabqyl}-haﬁaqupieetlﬁ-sﬁﬁmnPualrt:f i cation

by flash 15 chromat ography [ethyl acetate [err] ethanol] and

reprecipitation of the product from nethanol/nmethylene chloride 1:1

di et hyl et her@mmmbl%wzémgal%um@@dmolvzé in/jvater (&0 pl).raad A1-95N Ryd,wm] =

0.10; mel &i ngy, ??Jog tﬁed Edi'@ PRisE 16 thé solutlon, whlle stlrrmg, until pH 8 is

N-{Nerr] N er err cto ranos‘y rm no-th
lo&rﬂfl ﬁ Qé HAR B1IVES Ay °2é‘°€‘§§° %nm%’ 22

i ocar bonyl ]- pegched. by 9P iB
mmol) is reachgdgv th peptide conjugate 2.13 (67. 7 ng, 0.1 mml) as
described in Exanple 6.26. Purification by flash chromatography [ met hyl ene
chl oride/ methanol 10:1 [err]. 1:1] gives yellow crystals (68.3 ng, 64 %;
TLC [ net hyl enExamiple 683/ net hanol 1:1]: Rerr] = 0.49; nelti ng poi nt =
222-224C 25 (deconposition). Exanple 6.65

N-{Nerr], N[err] Bis-[ O (2- 0O net hyl - | act 1) hyd - ph
vl amno. - N-NON-Bis (9-3torearhamaylm ]thafjﬁnls?gﬁgé{qgg%%ﬂ “chygseRy
1.24 (62.1§ MYphEnyidmimStRiotsrboRAFAAYI-D-hdpapaylj-Batraeyling sbdium dalt:(67. 7 ny,

Compound 6.47 (24.7 mg, 20 pmol) is reacted as described in Example 6.48 and the
pioduct is worked up. A yellow amorphous solid (23.0 mg, 92 %) is obtained.

Example 6.52

N-{N°N¢-Bis- [O—(B-L-fucopyrano_syl)-4-hydroxy-phenylamino-thiocarbonyl]-lysyl-
15 D-glutamyl}-batracyline:

p-Aminophenyl B-L-fucopyranoside (56.2 mg, 0.22 mmol) is reacted with peptide

conjugate 2.8 (66.8 mg, 0.1 mmol) as described in Example 6.26. Purification by flash

chromatography [ethyl acetate/acetic acid 200:1 — ethyl acetate/ethanol/acetic acid

10:1:0.1] gives yellow crystals (39.5 mg, 36 %); TLC [ethanol]: R; = 0.09; melting
20  point = 138-139°C (decomposition).

Example 6.53

N-{N%,N¢-Bis-[0-(3-0-carboxymethyl-p-D-galactopyranosyl)-4-hydroxy-
phenylamino-thiocarbonyl]-lysyl-D-glutamyl}-batracyline, di-sodium salt:

Compound 1.43 (77.3 mg, 0.22 mmol) is reacted with peptide conjugate 2.8 (66.8 mg,
25 0.1 mmol) as described in Example 6.26 and the product is purified. Yellow crystals
(97.4 mg, 75 %) are obtained; melting point = 180°C (decomposition).



0.1 mml ) as described in Exanple 6.26. Purification by reprecipitation
from net hanol / net hyl ene chloride 1:1 with diethyl ether gives yellow
crystals (69.6 ng, 5 63 %; TLC [ethanol]: Rerr] = 0.24; nelting point =
208[ err] C (deconposition). Exanple 6.66 N14/Nerr],Nerr]-Bis-
[O(3-Onethyl-[err]-D-gal act opyranosyl ) - 4- hydr oxy- phenyl am no-

t hi ocar bony| | Bxample 8.5 anyl } - bat racyl i ne: Conpound 1.25 (62.8 ng, 0.22
nmol) is reacted with peptide conjugate 2.13 (67.7 ng, 10 0.1 mml) as

described in Ex I .26, Purjfication b | ash chronat ogr a t hyl ene
chl ori de/ met h%iﬁgalﬁi-ﬁl -29»13 .°EYFBF‘VP°$¥1]'BQB\78§ %ﬁémw?'e?{ﬂil-aﬁ[-g‘yeeg Xy
g, 85 9 ; TL(phefifkahiheRiockibonyl]dysyDrghthmyl}Patrddytine,] trizsditf salel ti ng
point = 212[err] C (deconposition). Exanple 6.67 15

N-{Nlerr],Nerr]-Bis-[O (4-O nethyl-[err]-Dgal act opyranosyl) - 4-hydr oxy- phe
nyl anmi no- t hi Eamppund|653 (25,4 m@, 20 amyol) iseeactad b idescriber ip Exaniple. 6.60 @64 tige
ng, 0.22 | e iyt i ' : CoXAE 1D
29 desor i bed PRRel BORA Yo' R A0l ARorpaSl O T281 g o i Petailed: (O°

[ net hyl ene chi@Pilide mePReMbO)15: 1 [err] 10:1 [err] 5:1] gives yellow
crystals (52.6 ng, 20 48 9% ; TLC [nethyl ene chloride/nmethanol]: Rerr] =

0. 88; neltingoi ntl 2 2C (deconposition). Exanple 6.68

N-{Nerr], N eﬁ?—'—’ﬂ—%—[ﬁ (6-Onethyl-[err]-D gal act opyranosyl ) - 4- hydr oxy- phe

nyl am no- thiocarbonyll-1ysyl-Dal anyl}-batracyline: 25 Conpound 1. 27

(62.8 ng, 0.23 BiS16SRA cotivii RERL4- i 1 7 1

nmol ) as descf&l ggg‘h?t r? lﬂgﬁg%?g@%.} u?pf“l gg?tl%%g ‘ﬁ‘%ﬁﬁg‘b‘ﬁ géﬁlﬁﬁé %lfblo(l)l ’f'l?'%r%

met hanol / met hylxsyB-katrasylime: 1: 1 with di ethyl ether gives yellow crystals

(96.7 ng, 88 9% ; TLC [methylene chloride/nmethanol 5:1]: R err] = 0.04;

It . Ly

el ting plc())I nt p-Am:lLr(x)o%henyl B-L-fucopyranoside is reacted with peptide conjugate 2.9 (66.2 mg, 0.1
mmol) as described in Example 6.26. Purification by flash chromatography [ethyl
acetate — ethanol] gives yellow crystals (62.2 mg, 60 %); TLC [ethanol]: R, = 0.12;

melting point = 176°C.

Example 6.56

| 15 N-{N°N°-Bis-[O-(3-O-methyl-B-D-galactopyranosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-lysyl-glycyl}-batracyline:

Compound 1.25 (62.8 mg, 0.22 mmol) is reacted with peptide conjugate 2.9 (66.2 mg,

0.1 mmol) as described in Example 6.26. Purification by flash chromatography [ethyl

acetate/ethanol 10:1 — 2:1] gives yellow crystals (56.2 mg, 52 %); TLC [ethyl
20  acetate/ethanol 2:1]: R; = 0.22; melting point = 197°C.

Example 6.57

N-{N*,N*-Bis-[O-(3,4-di-O-methyl-3-D-galactopyranosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-lysyl-glycyl}-batracyline:

Compound 1.31 (79 mg, 0.22 mmol) is reacted with peptide conjugate 2.9 (66.2 mg,

25 0.1 mmol) as described in Example 6.26. Purification by flash chromatography [ethyl
acetate/ethanol 10:1 — 3:1] gives yellow crystals (26.2 mg, 23 %); TLC [ethyl
acetate/ethanol 2:1]: R; = 0.39; melting point = 209°C.



~ 151 - (deconposition). Exanple 6.69
N-{N[err] Nlerr]-Bis-[O(2,3-di-Onethyl-[err]-D-gal actopyranosyl)-4-hydrox
y- phenyl am no- thiocarbonyll-1ysyl-Dalanyl}-batracyline: 5 Compound 1. 28
(65.9 ng, 0.22 mmol ) is reacted with pept-i B8 conjugate 2.13 (67.7 ng, 0.1
mmol ) as described in Exanple 6.26. Purification by flash chromat ography
[ et hyl ene chiExample 6e58anol 20: 1] gives yellow crystals (57.4 ng, 51 %;
TLC [ et hyl ene chl ori de/ met-hanol 5:1]: Rf = 0.40; nelting point = 148[err]C
deconposition). le 6,70 10
(N- (N gP r], N eRﬂ%ﬂibﬁ?z@ﬁ?m“@wmmﬂwﬂﬂﬁ -Dasalnctopyraneselydrhydnegsr ox
y- phenyl ani no-phichylaasinbahivcarbongl) lysyialyvy)i-hatbadytiaey | i ne: Conpound 1. 29
(65.9 ng, 0.22 nmmol) is reacted with peptide conjugate 2.13 (67.7 ng, 0.1
mol ) ‘as described in Exanple 6.26. Purification by flash chronat ography
[ met hyl ene chiGomppanddid2(7615 me; .22 emol) itreactpd with peptidé cqmuaf 9?& (662 mg,
crystal s (s74. T =
0. ZO mel 'ESI ng%plglﬂrrrlriéﬁas d&‘ég?/%i: %gar%onptd(;%dl %gegﬁﬁwﬁéggﬂﬁg 08 pi1 ;' [etﬁgll
N-{ N[ err], N[ eRF§ialg{ethanel r’zl%l 1ves yeHewyrystals (22-me.o 8 %o 1y teshid agatatelethapal ox
y- phenyl am no2:xhRoeay.06mitlling Yoitt =Dt $4- 898°C (desdhpssitidnye: 20 Conpound
1.30 (65.9 ng, 0.22 nmol) is reacted with peptide conjugate 2.13 (67.7 nyg,
0.1 nmol ) as described in Exanple 6.26. Purification by flash
chr omat ogr aphExangplée $lS9ne chl ori de/ met hanol 20:1 [err] 15: 1] gi ves yel l ow
crystals (43.9 ng, 40 9% ; TLC [methyl ene chloride/nethanol 5:1]: Rerr] =

0.43; nelti ngl‘f)oi nt = 229[err] C (deconposition). - 152 - Exarrpl e 6.72
-{N*,N*-Bis-[O0-(3-O-carboxymethyl-p- -galactopyranosyl) 4-hydroxy-

10 phenylamino-thiocarbonyl]-lysyl-glycyl}-batracylme, di-sodium salt:

Compound 1.43 (77.3 mg, 0.22 mmol) is reacted with peptide conjugate 2.9 (66.2 mg,
0.1 mmol) as described in Example 6.26. After concentration in vacuo, the product is
washed thoroughly with methanol, methylene chloride and diethyl ether. Yellow
crystals (86.8 mg, 71 %) are obtained; melting point = 230-232°C (decomposition).

15 Example 6.60

N-{N%N¢-Bis-[0-(3-O-carbamoylmethyl-B-D-galactopyranosyl)-4-hydroxy-
phenylamino-thiocarbonyl]-lysyl-glycyl}-batracyline:

Compound 1.44 (72.2 mg, 0.22 mmol) is reacted with peptide conjugate 2.9 (66.2 mg,
0.1 mmol) as described in Example 6.26. After concentration in vacuo, and washing

20  with methanol, methylene chloride and diethyl ether, yellow crystals (40.9 mg, 35 %)
are obtained; TLC [ethyl acetate/ethanol 2: 1]: Ry = 0.05; melting point = 214-216°C
(decomposition).

Example 6.61

N-{N°,N*-Bis-[O0-(3-O-methyl-a-D-mannopyranosyl)-4-hydroxy-phenylamino-
25 thiocarbonyl]-lysyl-glycyl}-batracyline:

Compound 1.40 (62.8 mg, 0.22 mmol) is reacted with peptide conjugate 2.9 (66.2 mg,
0.1 mmol) as described in Examiple 6.26. Purification by flash chromatography [ethyl



N-{Nerr],Nerr]-Bis-[O(3,4-di-Onethyl-[err]-Dgal act opyranosyl ) - 4- hydr ox
y- phenyl am no- thiocarbonyl]-Ilysyl-Dal anyl}-batracyline: Conpound 1.31 (79
ng,. 0..22 mml) is reacted with peptide conjugate 2.13 (67.7 ng, 5 0.1
mmol ) as described in Exanple 6.26. Purifilé4%tion by flash chronat ography

[ ret hyl ene chl oride/ met hanol 10:1] gives yellow crystals (66.2 ng, 59 %;
TLC [ et hyl erm:eta’hd:/dxhantd/ h@:d han:1jgvesi yelloRs cogstals (32.0.mg,: 661°%0) TLGofethyl

mel ti ng point ] = 1750

N-{Nerr], N ercre} 21?61 ZCIB] ﬁgw%@n@telﬁéﬁﬁgtr I‘E é:al act opyranosyl ) - 4- hydr ox
y- phenyl am no- th| ocar bonyI ]-1ysyl -D al anyl } - bat racyline: Conpound 1.32
(65.9 ng, O. 221@51926'63 reacted with peptide conjugate 2.13 (67.7 ng, 0.1
nmol ) as described in Exanple 6.26. Purification by flash chromatography

[ met hyl ene chl ori de/ nmethanol 15:1 [err] 10:1] gives yellow crystals (57.1
ng, 50 % ; TLUN-{NS,N°-BisefOx{(2 b-lde-(binemhylebenmhnnpyraaosgl)-4-rﬁydro:}y-phehylﬂnino-

I ti t .. EX le 6.74
rTN-E{ NI[ Q?rfg):\l[]etrhrl‘}&g%&m)’%#'g?gﬁ%g [erri'imlé)} Sal act opyranosyl ) - 4- hydr ox

y- phenyl am no- thiocarbonyl|-1ysyl - Dal anyl } - bat racyl i ne: Conpound 1.33 (79
ng, 0.22 mol CompoliRPEUE¢68ng) (0B inntls dé@znﬁﬁa@ 2?@662%g1

I d b d b f t
(et hylene cri-beh ﬁéﬁ%a%ﬂqeﬁze P%mf%%%oﬁ ihcafiog by T GG PP, e
crystals (47.4tetap/cthandt) 10:TLS [} IgyGesnﬁlh)kﬁ @rywhﬁ 66.6ang/| 60:%} : TECefethyl=

RI— ?ﬁl[ e;nrei ) Il\ngarcr%%lt% aT%g?gegf]:c? ?t?%i [ef r:] q} gal act opyr anosyl ) - 4- hyd

roxy- 25 phenyl am no-t hi ocar bonyI ]-1 ysyl D-al anyl }-batracyl i ne: Conpound
1.34 (69159, PxAmpld®b3 s reacted with peptide conjugate 2.13 (67.7 ny,
0.1 mml ) as descripbed in Exanple 6.26. Purlflcatlon by flash

chr omat ogr aphy

N-{N*,N°-Bis-[O-(B-L-fucopyranosyl)-4-hydroxy-phenylamino-thiocarbonyl]-lysyl-

D-threonyl}-batracyline:

p-Aminophenyl B-L-fucopyranoside (56.2 mg, 0.22 mmol) is reacted with peptide
conjugate 2.12 (64 mg, 0.1 mmol) as described in Example 6.26. Purification by flash

15  chromatography [ethyl acetate — ethanol] and reprecipitation of the product from
methanol/methylene chloride 1:1 with diethyl ether give yellow crystals (30.5 mg, 28
%); TLC [ethanol]: R; = 0.10; melting point = 172°C.

Example 6.64

N-{N%,N®-Bis-[O~(B-D-galactopyranosyl)-4-hydroxy-phenylamino-thiocarbonyl]-
20  lysyl-D-alanyl}-batracyline:

Compound 1.23 (59.7 mg, 0.22 mmol) is reacted with peptide conjugate 2.13 (67.7 mg,

0.1 mmol) as described in Example 6.26. Purification by flash chromatography

[methylene chloride/methanol 10:1 — 1:1] gives yellow crystals (68.3 mg, 64 %); TLC

[methylene chloride/methanol 1:1]: R, = 0.49; melting point = 222-224°C
25 (decomposition).

Example 6.65

N-{N*N°®-Bis-[O-(2-O-methyl-B-D-galactopyranosyl)-4-hydroxy-phenylamino-



- 153 - [nmethyl ene chl oride/ nmet hanol 30:1] gives yellow crystals (83.8 nyg,
72 9% ; TLC [methylene chloride/nethanol 10: 1]: R err] = 0.36; nelting
point..= 165[err] C (deconposition). Exanple 6.76
N-{Nerr],Nerr]-Bis-[0O(2,3,6-tri-Onethyb@Ferr]-D gal act opyranosyl)-4-hyd
roxy- 5 phenyl am no-t hi ocar bonyl | -1ysyl -D-al anyl }-batracyl i ne: Conpound
1.35 (69 ny, thigarhowyl)-lysyl-Pealanylirbatnaeylingsti de conj ugate 2.13 (67.7 ny,
0.1 nmmol ) as described in Exanple 6.26. Purification by reprecipitation

fromrrethanol/rrethylen | orid 1 with die et her gi.ves

crystals (105 Coagpoend b é“féh_g%ﬁtz%m ‘%WP@F%H‘% Hg"nﬁ)‘ﬁ“‘igaﬂ ¥?b<[(€-¥\,7]mgz

?N?S ]me:\lE | NgO.NOImtholy ds94dbsribp€ ihO Exafpiec @360 sPrifivation By nieprecipitéfionN from
err err IS

O (2 4 ot r | PEltEpYmptylsps chioride, LiL with dictyl sther,giyes, yellow crystals (69.6 me,

phenyl ani fio- t 63 &@aMb&h[ethanbl)s R = m%,anqlnpwazmgcm%e(de@mum)1 36 (69

ng, 0.22 mmol) is reacted with peptide conjugate 2.13 (67.7 ng, 15 0.1

nmol ) as described in Exanple 6.26. Purification by flash chromatography

[ met hyl ene chExample 666hanol 30:1 [err] 10:1] gives yeI |l ow crystals (67 ny,

58 % ; TLC [nethylene chloride/methanol 5:1]: Rerr] 0.54; nelting point

= 228[err] C ( e o] . ~nEXa

{Nlerr],Nerri*- g w%):’Bof'f'F '%ﬁ:%gl“f%ﬂﬂyrawirzl? gclfyéb'yfgr{gﬁegﬂy)lmﬂlqﬂ/dro

xy- 20 phenﬂhmrbonyllm-ﬂysyhnbdnyyl}-uaympyhﬁh al anyl }-batracyl i ne: Conpound

1.37 (69 ng, 0.22 nmmol ) is reacted with peptide conjugate 2.13 (67.7 ny,

0.1 nmol ) as described in Exanple 6.26. Purification by reprecipitation

f r om net hanol Compayndhas (63 8>mg;|@ 22:mme})tigregeted wjth neptide cepjygate 348 1(677 mg,
crystal s 1010993 Hﬁmol?das%lescﬁbg [irethehs18 6,86 Pﬁhﬁ@eﬁf(‘iﬁt B}"‘”ﬂ’dsh%l%bma@‘graphy

0.52; nelt
! ng p ylene c%longe&ethan%fi%gcinp—gsilotll 2;1)5 1] gwgy yellow c?ystals (94.3 mg,
85 %); TLC [methylene chloride/methanol 5:1]: R;= 0.16; melting point = 212°C
(decomposition).

Example 6.67

15  N-{N°N-®Bis-[0-(4-O-methyl-p-D-galactopyranosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-lysyl-D-alanyl}-batracyline:

Compound 1.26 (62.8 mg, 0.22 mmol) is reacted with peptide conjugate 2.13 (67.7 mg,
0.1 mmol) as described in Example 6.26. Purification by flash chromatography
[methylene chloride/methanol 15:1 — 10:1 — 5:1] gives yellow crystals (52.6 mg,

20 48 %); TLC [methylene chloride/methanol]: R;= 0.88; melting point = 192°C
(decomposition).

Example 6.68

N-{N%,N¢-Bis-[0-(6-O-methyl-B-D-galactopyranosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-lysyl-D-alanyl}-batracyline:

25  Compound 1.27 (62.8 mg, 0.22 mmol) is reacted with peptide conjugate 2.13 (67.7 mg,
0.1 mmol) as described in Example 6.26. Purification by reprecipitation from
methariol/methylene chloride 1:1 with diethyl ether gives yellow crystals (96.7 mg,
88 %); TLC [methylene chloride/methanol 5:1}: R;= 0.04; melting point = 210°C



- 154 - phenyl am no-t hi ocarbonyl ]-1ysyl-D-al anyl }-batracyline: Conpound
1.38 (69 ng, 0.22 nmml) is reacted with peptide conjugate 2.13 (67.7 ny,
0.1 mool) as described in Exanple 6.26. Purification by reprecipitation

f rom met hanol / met hyl ene chloride 1:1 withl8lethyl ether gives yellow
crystals (99.2 ng, 5 84 % ; TLC [nethylene chloride/ methanol 10:1]: Rf =
0. 73; nmel ti ng(dsedmpositiardg[ err] C (deconposition). Exanple 6.80

N-{N[err], N err]-Bis-[O(3-0O nethoxycarbonyl nethyl -[err]-D-gal act opyr anosyl

) - 4- hydr oxy ﬁhenyl a BO t hi ocar bonyl ]-1ysyl -D-al anyl }-batracyline: 10
Conpound 1. 42—(9@-9?;%— 0.22 mol ) is reacted with peptide conjugate 2.13
(67.7 nmg, 0.1 mol) as descri bed in Exanple 6. 26. Purification by

repreci itatl I

gi \ees ygl | ow Q‘i gg?frfg dl' E@)‘Lﬁ%&f ?‘m%gf’é‘%”‘é’ or |%bﬁrg¥hléﬁg+mlgo 1]:
Rl err] 0. 33thlnedrbnngj]-|bxsyhﬁ-aia!%-wcﬁhn? C (deconposition). 15 Exanple
6.81 N {N[err] Nerr]-Bis- [O(3- Ocarboxyrrethyl [err] - Dgal act opyran

osyl ) - 4- hydr ox henyl am no-t hi b DI bat | L ne,

i Y soi unbsal CompBrpbLAR (65 e, 925D bheastea i popuds toede éfﬁ?csb@?m,de
Coan ug?te 2.18, 1( fimdl) Nas, d&bcihbmh)Emnpiessrzsbednﬁaatanabplﬂagh iroanatbgraph e
product is pu st AN 8,0 e

[ met hanol | : I%ne (F% %?’?103 %%?ﬁtgl@(sﬁﬂévfng’&sg%ﬁ /@ t |l§ﬁj 3 aE,}xg ?FC
6.82 N-{Nerr [méihylen¢ eli]loﬂde/methanol 5:1]: R; = 0.40; melting point = 148°C (decomposmon) _
[ O (3-O carbanoyl met hyl -[ err] - D gal act opyranosyl ) - 4- hydr oxy-

phenyl am no-t hi ocarbonyl]-1ysyl -Dal anyl }-batracyline: 25 Conmpound 1. 44
(72.2 ng, O. me_a,ﬁﬁ reacted with peptide conjugate 2.13 (67.7 ng, 0.1

mrol ) as described in Exanple 6.26. Purification by fl ash chromat ogr aphy
[rerét hy! eri% Chl or I “dﬁé Ees-[t}??f 4-d7|-(} ]m&i:}’ﬁ? ﬂlga!lllagtvt\)lpglr' nosy: 3- y roxy-nﬂen)?lam/gd-

tluocarbonyl] -lysyl-D-alanyl}-batracyline:

Compound 1.29 (65.9 mg, 0.22 mmol) is reacted with peptide conjugate 2.13 (67.7 mg,
0.1 mmol) as described in Example 6.26. Purification by flash chromatography
[methylene chloride/methanol 20:1 — 15:1 — 10:1] gives yellow crystals (74.2 mg,
15 65 %); TLC [methylene chloride/methanol 5:1]: R, = 0.40; melting point = 140°C
(decomposition). '

Example 6.71

N-{N*,N¢:-Bis-[0-(2,6-di-O-methyl-3-D-galactopyranosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-lysyl-D-alanyl}-batracyline:

20  Compound 1.30 (65.9 mg, 0.22 mmol) is reacted with peptide conjugate 2.13 (67.7 mg,
0.1 mmol) as described in Example 6.26. Purification by flash chromatography
[methylene chloride/methanol 20:1 — 15:1] gives yellow crystals (43.9 mg, 40 %); TLC
[methylene chloride/methanol 5:1]: R; = 0.43; melting point = 229°C (decomposition).



[ met hyl ene chl oride/ nethanol 3:1]: Rerr] = 0.23; nelting point = 201-202C.
- 155 - Exanple 6.83
N{Nerr],Nerr]-Bis-[O(3,4-0dideoxy-[err]-Dgal act opyranosyl ) -4- hydr oxy-
phenyl am no- thiocarbonyl]-1ysyl-D al anyl-}13Bat racyl i ne: Conpound 1.52 (52.6
ng, 0.22 mol) is reacted with peptide conjugate 2.13 (67.7 ng, 5 0.1
mol ) as descExample 6.2xanpl e 6.26. Purification by flash chronmatography

[ met hyl ene chl ori de/ net hanol 17:1] gives yellow crystals (38.8 ng, 37 %;

TLC [ et hyl en | 250 99 15:3:0. 2] = 0..40;
mel t |[ ng p)c/)i nt ?\L?IQ gl; @ﬁ@&%& ntgg'gﬁil-gaI?tct{?pyranosyB—&inydrRokg-rprh]enylammo—’
N{Nerr],N eltm]oeﬁrmmbrm-lﬁwn-}ﬂdﬁyl}w'atmliaaosyl ) - 4- hydr oxy- phenyl am no-thi o
carbonyl]- lysyl-Dal anyl }- batracyl ine: Conpound 1.39 (59.7 ng, 0.22 mmol)
is reacted with peptide conjugate 2.13 (67.7 ng, 0.1 nmol) as described in
Exanpl e 6. 26. Gempound dt31o{79hme.f0. 22 mmo)) smeacted sithpeptide Rgnjugate 2.13 (67.7 mg,

ig' or '[ gg{ gﬁlt ggglolc @9}{)1 die %E%drhbgcri] (1)1}1 Ekxxﬁﬁleyslzkowlmg&ﬁ&i By (ﬁtasmmofi&t%rgpwc
196[ err] C. yEX amsthy leme gchloride/methanol 1% 1] glveesr rsfellow crystalsnFé6i m% pS%I S TLC

N-{N[ err], N efmkthBleneBidrilefnétharddl/abiniotlia (25 24)- 13:310122cRpp 0. 3 ansltihg polnt &+ 0X
y- phenyl am no 185%’: ocar bonyl ]-1ysyl -al anyl }-batracyl i ne: Conpound 1.31 (79
ng, 0.22 nmol) Teacted with peptide conjugate 2.2 (67.7 ng, 20 0.1
mmol ) as described in Exanple 6.26. Purification by flash chronat ography

[ met hyl ene Chlﬂai ﬂgé@:&hanol 10: 1] gives yellow crystals (77.6 ng, 69 9 ;
TLC [ net hyl en nmet hanol /ammonia (25 %9 15:3:0.2]: Rerr] = 0.33;

melting point = 186[err]C. Exanple 6.86
10  N-{N¢N°Bis-[O-(3,6- dl-O-methyl-B-D-galactopyranosyl)-4-hydroxy-phenylammo-
thiocarbonyl]-lysyl-D-alanyl}-batracyline:

Compound 1.32 (65.9 mg, 0.22 mmol) is reacted with peptide conjugate 2.13 (67.7 mg,
0.1 mmol) as described in Example 6.26. Purification by flash chromatography
[methylene chloride/methanol 15:1 — 10:1] gives yellow crystals (57.1 mg, 50 %); TLC
15 [methylene chloride/methanol 5:1]: R; = 0.42; melting point = 190°C (decomposition).

Example 6.74

N-{N*,N°-Bis-[0-(4,6-di-O-methyl-p-D-galactopyranosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-lysyl-D-alanyl}-batracyline:

Compound 1.33 (79 mg, 0.22 mmol) is reacted with peptide conjugate 2.13 (67.7 mg,
20 0.1 mmol) as described in Example 6.26. Purification by flash chromatography

[methylene chloride/methanol 20:1 — 10:1 — 5:1] gives yellow crystals (47.0 mg,

42 %); TLC [methylene chloride/methanol 5:1]: R, = 0.39; melting point = 169°C.

Example 6.75

N-{N%N°®-Bis-[0-(2,3,4-tri-O-methyl-3-D-galactopyranosyl)-4-hydroxy-
25 phenylamino-thiocarbonyl]-lysyl-D-alanyl}-batracyline:

Compound 1.34 (69 mg, 0.22 mmol) is reacted with peptide conjugate 2.13 (67.7 mg,
0.1 mmol) as described in Example 6.26. Purification by flash chromatography



25 : o
N-{Nlerr],Nlerr]-Bis-[O (4-O ([err]-Dgal actopyranosyl)-[err]-D-glucopyrano
syl) -4- hydroxy- phenyl anmi no-thi ocarbonyl]-1ysyl-D-alanyl}-batracyline:
Conmpound 1.56 (95.4 ng, 0.22 nmol) is readtdad with peptide conjugate 2.13
(67.7 no, - 156 - 0.1 nmol) as described in Exanple 6.26. After
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sal t: CorrpounH'{N%.NE(BiSF[@-ﬁgf,",&BtﬂzQﬂn_celt):yl-sﬁ-ngalwopyghnp?pl)l-fquauéux;gat e
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repreE:i pi tgat [ gn rom met ﬁﬁcrili(l).l /@ﬁnjéll R??ene gﬁf‘%%décgh%ﬁwl th diethyl ether
gi ves yellow crystals (152.8 ng, 10 95 %; nelting point = 232[err]C
(deconposi t i 0GpmpburddTP.BE (69 &ip, 0.22 mmol) is reacted with peptide conjugate 2.13 (67. me,

- Bi S5 - ' - - - I.))-[ert]-D
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hydr oxy- phenyinathanel/méthplene Iwhioride- 1:¥ swith Biethyingther pives aelibwnearystale (108 ik,

1.58 (98.4 nyg1 627! hfonk €A oREL ML epti.dg Cqp 19aLe: %.I;Lo%nt(;S?l.gzoeg,'
15 0.1 ). a escribed 1n anpl'e 6. 206. rificatro &9

r epr eci pilgg?i@ﬁcqumﬁ‘mhanol /methyl ene chloride 1:1 wi.th diethyl ether

gi ves yellow crystals (118.2 ng, -83 % ; TLC [nethyl ene chl ori de/ nmet hanol

1] : = ; [ [ = 221 C (deconposition). Exanple
éé]g 25[ err| Exag)m5f3e’6.‘9];|tl ng poi nt [grr] ( np ) -rrp

N{Nerr],Nerr]-Bis-[O(2-Onethyl-4-0 (3" -Onethyl -[err]-D gal act opyr anos
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2.13

Compound 1.36 (69 mg, 0.22 mmol) is reacted with peptide conjugate 2.13 (67.7 mg,
15 0.1 mmol) as described in Example 6.26. Purification by flash chromatography
[methylene chloride/methanol 30:1 — 10:1] gives yellow crystals (67 mg, 58 %); TLC
[methylene chloride/methanol 5:1]: R, = 0.54; melting point = 228°C (decomposition).

Example 6.78

N- {N“,N‘-Bis-[0-(3,4,6-tri-0-methyl-ﬁ-D-galactopyranosyl)-4-hydroxy-
20  phenylamino-thiocarbonyl]-lysyl-D-alanyl}-batracyline:

Compound 1.37 (69 mg, 0.22 mmol) is reacted with peptide conjugate 2.13 (67.7 mg,

0.1 mmol) as described in Example 6.26. Purification by reprecipitation from

methanol/methylene chloride 1:1 with diethyl ether gives yellow crystals (109.3 mg,

94 %); TLC [methylene chloride/methanol 5:1]: R,= 0.52; melting point = 180°C
25  (decomposition).

Example 6.79

N- {N“,Ns-Bis-[O-(2,3,4,6-tetra_-0-methyl-B-D-galactopyranosyl)-4-hydroxy-



(67.7 nmg, 0.1 nmmol ) as described in Exanple 6.26. Purification by flash
chromat ogr aphy [ net hyl ene chl oride/ nmethanol 15:1 [err] 10:1 [err] 5:1].
.gives..yell ow crystals 25 (101. 3 nmy, 70 % ; TLC [nethyl ene

chl ori de/ net hanol 2:1]: R[err] 0 58 n‘eli4 ﬂg poi nt = 233C
(deconposition). - 157 - - 13 Ceneral formula [err] The
fol | owi ng gl mlﬂmrgattb@car@wlkbwlé&wlbbwgwm@o Exanmpl e 4. 1. a)
starting fromother am no acid or peptide conjugates of batracyline or from
bat racyl i ne:

Do (555 hot nyfomesuial T3 (9 Tt 0.2 ipaD ds ceapted it Remtide oribear 21 (677 Be:

al anyl } - bat r @&yl moml) Bdudéssribed incBExrdmpled62be Rurifivatioraryl eedre@pitatioondroaei d

Chlbr Ddle! et nkEiRTRAEnflede Eholite 0F it Bl B GHATRIE BRSS IR2lg7e
di oxane/ wht er84 %)elTEC kmethylenerclioride/mehanak 10H1:0R; o). Fst mel /m)mlﬁumlﬁ Qv

% 15:2:0. 2] :(dBldphpdsition 31] Example 7.2

N{N-[O (3-OCar boxynet -[err]-L-fucosyl)-4-hydroxy-phenyl am no-t hi ocar bo
nyl | - D-al anyl }-batracyl | ne, sodiumsalt: 15 Educt s: car bohydr at e
from Exanpl eExamiple 6380 no aci d conjugate from Exanple 2.3 Purification by
flash chromat ography (nethyl ene chl ori de/ net hanol/ammonia (17 % 15:3:0.3).
Freeze drying from di oxane/ wat er and subsequent conversion into the sodium
salt w th 0. IN{DNONBis{Qec(3cNimiethoxycarbonyini¢ithyle-Digalaciopy Cinasphiirhpdieoxgo

chl or i de/ et hana{aRmBRhfbchHori1-iy&yiD My Bhhégiins: O 141

10  Compound 1.42 (75.5 mg, 0.22 mmol) is reacted with peptide conjugate 2.13 (67.7 mg,
0.1 mmol) as described in Example 6.26. Purification by reprecipitation from
methanol/methylene chloride 1:1 with diethyl ether gives yellow crystals (22 mg,
18 %); TLC [methylene chloride/methanol 5:1]: Rf 0.33; melting point = 194-195°C
(decomposition).

15 Example 6.81

N-{N*,N*-Bis-[0-(3-O-carboxymethyl-B-D-galactopyranosyl)-4-hydroxy-
phenylamino-thiocarbonyl]-lysyl-D-alanyl}-batracyling, di-sodium salt:

Compound 1.43 (77.3 mg, 0.22 mmol) is reacted with peptide conjugate 2.13 (67.7 mg,
0.1 mmol) as described in Example 6.26 and the product is purified. Yellow crystals

20 (99.7 mg, 81 %) are obtained; TLC [methanol]: R, = 0.80; melting point = 230°C
(decomposition).

Example 6.82

N-{N°,N*-Bis-[0-(3-O-carbamoylmethyl-p-D-galactopyranosyl)-4-hydroxy-
phenylamino-thiocarbonyl]-lysyl-D-alanyl}-batracyline:

25  Compound 1.44 (72.2 mg, 0.22 mmol) is reacted with peptide conjugate 2.13 (67.7 mg,
0.1 mmol) as described in Example 6.26. Purification by flash chromatography
[methylene chloride/methanol 7:1] gives yellow crystals (29.4 mg, 25 %); TLC
[methylene chloride/methanol 3:1]: R, = 0.23; melting point = 201-202°C.



- 158 - Exanple 7.3 N _

{N-[O ([err]-L-Fucosyl)-4-hydroxy-phenyl am no-t hi ocar bonyl ]

-seryl.-D-al anyl }- batracyline: 5 Educts: p-ani nophenyl _
[err]-L-fucoside, am no acid conjugate frdfbExanple 2.18 Purification by

fl ash chromat ogr aphy E met hyl ene _chl ori de/ net hanol / ammonia (17 % 15:3:0.3).
Freeze drying ane/water. Yield: 93 %[TLC. nethyl ene

chl ori de/ met hanol /ammnia (17 % 15:3:0.3]: Rerr] = 0.28] FAB-Ms. nliz =
705 = M+l. 10 L§.7 (;)1 . - ]
N{N-[O([er rF:fﬁ- Wiyl @ RQidesyshdgrlastoryreneaat-Hadyeny-phendiaping. o)
anyl } - bat r actiocarbofyl]-fybybDsalanyl}-bateweylinghenyl [err]-L-fucoside, am no
acid conjugate from Exanple 2.19 Purification by digestion wth nethanol
and precipitation from nethanol/nethylene chloride with ether. Yield: 65 %
[ TLC. acet oni €pmpenndhi.&62 (32-601ga0.22camph) isnsiacted withipeptid conjiigate .13 8§57.7 2g,

Exanpl e 755 ; ; : ;

N-{ &p[ O ( [Ser ro'-l L%%l%)sai d?szl:l%‘;/fﬂ rl%xlgzl}falfﬁpel%y?%?ﬁ Eg{liti%a}tlgg aP}()ofrllasP] gl_lgrf)ﬁlt?g)ﬁﬁnhﬁ al
anyl }- bat r acimsthdens Bﬂlﬁ’&f‘%‘? anol - Bvighisp estlow [ceystqls 1(38-800.i 48, %lnThE
aci d conj ugat pnéthﬂanamﬁﬁae/nﬁﬂ&aominbhﬁa%zsmgbs:sf:(b.a]s IR Gh O AR Wi Boint =
(met hyl ene chi o'bde/ met hanol /ammonia (17 % 15:4:0.4; later in the same
system 15: 6: O.%. "Freeze drying from di oxane/ water. Yield:

Example 6.84

10 N-{N%N°-Bis-[O-(c.-D-mannopyranosyl)-4-hydroxy-phenylamino-thiocarbonyl]-
lysyl-D-alanyl}-batracyline:

Compound 1.39 (59.7 mg, 0.22 mmol) is reacted with peptide conjugate 2.13 (67.7 mg,

0.1 mmol) as described in Example 6.26. Purification by flash chromatography

[methylene chloride/methanol 10:1 — 1:1] gives yellow crystals (52 mg, 48 %); TLC
15 [methylene chloride/methanol 1:1]: R; = 0.19; melting point = 196°C.

Example 6.85

N-{N°, e-Bis—[0-(3,4-di-O-methyl-B-D-galactopyran(')syl)-4-hydroxy-phenylamino-
thiocarbonyl]-lysyl-alanyl}-batracyline:

Compound 1.31 (79 mg, 0.22 mmol) is reacted with peptide conjugate 2.2 (67.7 mg,

20 0.1 mmol) as described in Example 6.26. Purification by flash chromatography
[methylene chloride/methanol 10:1] gives yellow crystals (77.6 mg, 69 %); TLC
[methylene chloride/methanol/ammonia (25 %) 15:3:0.2]: R, = 0.33; melting point =
186°C. '

Example 6.86

25 N-{N%N°®-Bis-[0-(4-O-(B-D-galactopyranesyl)-B-D-glucopyranosyl)-4-hydroxy-
phenylamino-thiocarbonyl]-lysyl-D-alanyl}-batracyline:

Compound 1.56 (95.4 mg, 0.22 mmol) is reacted with peptide conjugate 2.13 (67.7 mg,



92 % [ TLC. net hyl ene chl ori de/ net hanol /anmonia (17 % 15:8:0.8: Rf = 0.55].
30 Exanple 7.6

N-[ O (3- O Carboxynet hyl -[err]-L-fucosyl)-4-hydroxy- phenyl am no-t hi o-car bony
|1- batracyline: 35 250 ng (1 mmol) of batlSacyline are dissolved in 50 n
of dioxane and, after addition of 184 [err]| of thiophosgene, the m xture
is stirred at 02ommol) & fescribechinuExample 6.26. Afirs coneentration il vadve, thestesidue is;

gggestﬁd wtgv@akgﬁg@&%gw wﬁh%tg@ﬂeant bi gséﬁfn;])r%udﬁec ﬁdgr(l@ziskh@em %) are -
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di met hyl f or ma obtained s%é%}ran?tﬁ“m‘ﬁ‘y &3?#& f@'é‘g %S 2%61&3{49%%%?%“‘11010
and 500 [err]| of ethyldiisopropylamne are added and the mxture is
treated with tr ry:l,for- 4 hours. It is then concentrated and the
residue is pum—éy—flash chromat ogr aphy (nethylene 5

chl ori de/ met hanol /ammonia (17 %9 15:2:0.2; later in the sane system

15: 6: 0. 6) .5 They. R pvmg-gér(am%o @ﬁo@mgﬂaeﬁf,ﬁm&ﬁﬂmzﬁoglh&;;ﬁdnwm

di oxane/ vvat er. Yie
chi or i de/ met hBYEFosPhenylaming-ty ocfsbm!l Fyserbas lianylipatracyling, dispdium galt:
N[O (3-OMethyl-[err]-L-fucosyl)-4-hydroxy-phenyl am no-t hi ocarbonyl ]-batra

O oA BT i LR e Y Fedl el 7
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y' eld: 58 % [%%m@%&%ﬂdﬁé fis/ Qﬁ@%@éﬂl’ AHEORVE {etow trybRi(1823 &h, =

0.39]. FAB-
95 %); melting point = 232°C decomposmon)

Example 6.88

N-{N°,N*-Bis-[0-(4-0-(3'-O-methyl--D-galactopyranosyl)--D-glucopyranesyl)-4-
hydroxy-phenylamino-thiocarbonyl]-lysyl-D-alanyl}-batracyline:

Compound 1.58 (98.4 mg, 0.22 mmol) is reacted with peptide conjugate 2.13 (67.7 mg,

15 0.1 mmol) as described in Example 6.26. Purification by reprecipitation from
methanol/methylene chloride 1:1 with diethyl ether gives yellow crystals (118.2 mg,
83 %); TLC [methylene chloride/methanol 1:1]: R; = 0.58; melting point = 221°C
(decomposition).

Example 6.89

20  N-{N*,N:-Bis-[O-(2-O-methyl-4-0-(3'-O-methyl-p-D-galactopyranosyl)-p-D-
glucopyranosyl)-4-hydroxy-phenylamino-thiocarbonyl]-lysyl-D-alanyl}-batracyline:

Compound 1.59 (101.5 mg, 0.22 mmol) is reacted with peptide conjugate 2.13
(67.7 mg, 0.1 mmol) as described in Example 6.26. Purification by flash
chromatography [methylene chloride/methanol 15:1 = 10:1 — 5:1] gives yellow crystals

25  (101.3 mg, 70 %); TLC [methylene chloride/methanol 2:1]: R; = 0.58; melting point =
233°C (decomposition).



20

N{N-[O (3,4-Di -Onethyl-[err]-D gal act opyranosyl ) - 4- hydr oxy- phenyl am no-th
i 0o- carbonyl]-Dal anyl }-batracyline: Conpound 1.31 (37.5 ng, 0.11 nmol) is
reacted with peptide conjugate 2.3 (32 ngl525 0.1 mml ) as described in
Exanpl e 6.26. Purification by flash chromatography [ nethyl ene

chl ori de/ net hExasnpB8:7]1 - §iles yel | ow crystals (49.3 ng, 75 %; TLC [ethyl
acet at e/ et hanol 2:1]: Rlerr] = 0.81; nelting point = 185[err]C
(deconposition). anple 7.9 30

N{N-[O (2,3, Blﬂ“i‘“@%!hyl [err]-D-gal act opyr anosyl ) - 4- hydr oxy- phenyl ani no
-thio- carbonyl]-D-al anyl}-batracyline: Conpound 1.34 (34.5 ng, 0.11 nmol)
is reacted with peptide conjugate 2.3 (3P
in Exanple 6. 26. Eurifécati n by flash cpronato raphy [ met hyl ene

chl ori de/ met hanol (? crystals (54.9 ng, 81 %;

TLC [ net hyl ene chl or| de/ et ha 1l Yy R eqr]=|0.15; nelting pA nt = 190C
(deconposi tion). NH__~ {

[O(3-O Met hoxycarbony met h'§PI - angsyl )I- 4- hydr o

phenyl am no-t hi ocarborg] ] - D-al anyl }-batracylimef 5 yung_4. 4; 8 nmg,
0.11 mmol) is reacted wth peptide conjugate 2.B (32 N1

described in Exanple 6.26. Purification py flasph chromatography Y= hyI ene
chl oride/ methanol 20:1 [err] 10:1] gives yell ow ca¥ee&i1s2(44.3 gy, 63 N ;

-IE-)IE aCm[:)FEa h ? n 2 ll] The%‘oll’owmg glycgg &J'uggteg gl-e%rep;pe% fl{i’lclg%ugﬂ'etﬁmﬁﬂl& I4qu) stﬁll%ng

from other amino acid or peptide conjugates of batracyline or from batracyline:

5 Example 7.1

N-{N-[O-(3-O-Methyl-pB-L-fucosyl)-4- hydroxy -phenylamine-thiocarbonyl]-D-
alanyl}-batracyline:

Educts: carbohydrate from Example 1.2, amino acid conjugate from Example 2.3

Purification by flash chromatography (methylene chloride/methanol/ammonia (17 %)
10  15:1:0.1). Freeze drying from dioxane/water. Yield: 42 % [TLC: methylene

chloride/methanol/ammonia (17 %) 15:2:0.2}: R;= 0.31].

Exaniple 7.2

N-{N-[0-(3-O-Carboxymethyl-B-L-fucosyl)-4-hydroxy-phenylamino-thiocarbonyl]-
D-alanyl}-batracyline, sodium salt: '

15  Educts: carbohydrate from Example 1.10, amino acid conjugate from
Example 2.3 ' '
Purification by flash chromatography (methylene chloride/methanol/ammonia (17 %)
15:3:0.3). Freeze drying from dioxane/water and subsequent conversion into the sodium
salt with 0.IN sodium hydroxide solution. Yield: 43 % [TLC: methylene

20  chloride/methanol/ammonia (17 %) 15:4:0.5]: R, = 0.14].



N-{N-[ O (3-0O Carboxynet hyl -[err]-D gal act opyranosyl ) - 4- hydr oxy- phenyl am no-
t hi ocarbonyl ] -D-al anyl }-batracyline, sodiumsalt: 15 Conpound 1.43 (38.6
-nmg, 0.11 nmmol) is reacted with peptide conjugate 2.3 (32 ng, 0.1 nmmol) as
described in Exanple 6.26. Purification-bd8reprecipitation from

met hanol / met hyl ene chloride 1:1 with diethyl ether gives yellow crystals
(63.8 ny, SQMet hanol]: R err] = 0.15; nelting point = 217[err]C
(decomposi tion). 20 Exarrple 7.12 | I - 4 hyd ] Camin
N{N-[O (3-O.Carb yl-lerr]-D-gal act opyranosy r oxy- pheny
" o- { t hi[ ocgr bo F:@?-éﬁal:& '}@595 mﬁ@-plwyyt&mwumocprmnyﬁ3ewlr@-alamyu1-
mol ) is readattheylindd peptide conjugate 2.3 (32 ng, 0.1 nmol) as descri bed
in Exanplge 6.26. Purification by flash chromatography [nethylene
chloride/methanol 20:1 [err] 10:1 [err] 5:1] gives yellow crystals (20 nyg,
29 9% ; TLC [ &duatsol |; Rfeminppheny] BH.-fucebide aminoiaeid conjigh€ froaCExmNsE 2 13") -
30 Exanple 7 . - . o
N{N-[O ([ er rP]J?‘l Ecﬁjco rﬂ g?ll%)ghrl fnaho gﬁ%”él P Ogt<neth leney?héﬁ?%eéwm%lé%‘%?&lﬁ]@b/ Q any
|}- batracyl il mﬂeném omed que&wpymhbs 93e% ITLC: nmettyldrk

mml ) is rea@hl%ﬂdéﬁrﬁd%d?@%mﬂﬁnfac’(ﬁ 1933.35: R32 0B #).J%mg%)z 2504125k bed
I n Exanml e 6.26. Purification by fl)g);h chror kfogra[lhy et hy
acet at rer}al&et roleumether 2:1 [err] 5:1] gives yellow crystals (49.8 - 161

- ng, 81 9% ; ExkfiplefH4anol ]: Rerr] = 0.50; nelting point = 173[err]C

N-{N-[O-(B-L-Fucosyl)-4-hydroxy-phenylainino-thiocarbonyl]-D-alanyl-D-alanyl}-
batracyline:

15 :
Educts: p-aminophenyl B-L-fucoside, amino acid conjugate from Example 2.19
Purification by digestion with methanol and precipitation from methanol/methylene
chloride with ether. Yield: 65 % [TLC: aceton'itriie/water/glacial acetic acid 5:1:0.2
R; = 0.78]. |

20

Example 7.5

N-{N—[0-(B-L-Fucosyl)-4-hydroxy-phenylamino-thiocarbonyl]-glutamyl-D-alanyl}-
batracyline:

25
Educts: p-aminophenyl B-L-fucoside, amino acid conjugate from Example 2.20
Purification by flash chromatography (methylene chloride/methanol/ammonia (17 %)
15:4:0.4; later in the same system 15:6:0.6). Freeze drying from dioxane/water. Yield:
92 % [TLC: methylene chloride/methanol/ammonia (17 %) 15:8:0.8: R; = 0.55].

30 B -

Example 7.6

N-[0-(3-O-Carboxymethyl-B-L-fucosyl)-4-hydroxy-phenylamino—thio-carbonyl]-
batracyline:

35
250 mg (1 mmol) of batracyline are dissolved in 50 ml of dioxane and, after addition
of 184 pl of thiophosgene, the mixture is stirred at 20°C for 2 hours. It is concentrated
and the residue is digested with ether and filtered. The filter residue is dried under a



Exanmples 8.1 - 8.12 5 General fornula [err] Exanple 8.1 _
N-{Nerr]-[2-Chloro-4-[O(3-Onethyl-[err]-L-fucosyl)-4-hydroxy-phenyl am no
]-tri.azin-6- 10 yl]-1ysyl-Dal anyl }-batracyline, trifluoroacetate 8.1.a)
N-{N err]-[tert-Butoxycarbonyl]-Nerr]-[218htoro-4-[O(3-Onethyl-[err]-L-f
ucosyl ) -4- hydroxy-phenyl am no]-triazin-6-yl]-lysyl-D-al anyl}-batracyline:
15 265 ny (ligb&acmuh forof6 h@msrhnd)ﬂteartgkerﬂuﬁmm } lof [dimethylormantide.d3H 2 mg

Ex le 1.2 lﬁghﬁﬁ?} u
_(50 ?ﬂnpofe di oi%arﬂ%v\g?;efrtﬂy?%g m xtur I] 1d &‘fgﬁcsp{d 5?%?}5181% %@ﬁa ter
‘addi tion of s@eggdet anddhe mixwreisitrsetedtwith gmasm@d far 4 hawrs. K ésiiben gensentrated 15
m nut es. 538 éma({h@&emhh B prdie&t Hy (ﬂlSEh chromato raphy (methylene

o o So 8O0 st el oéﬁﬁ?‘s%uﬁ 20%: 455 IR i sm%bf 6ieBe r o

t hen added annéldvhﬁt fnaottons arei cs:naéﬂmabhﬁddyopiﬁhzdd)fromamxaﬁmat Vietd: 33tAg
N, o

ftelsir(rjluggi gttrZ@at eﬁﬁ'{:oﬁle&l?léﬁg dgdtﬁqng ureiliusiﬁ}&"ﬁgl ?%tﬂs gﬂi‘ gﬁszﬂnd t he

filter residue is dried under a high vacuumto give 890 ng (96 % of the

t ar get producExa,{,i;_jeQﬂret hyl ene chl ori de/ nethanol 10:1 Rlerr] = 0.26]. 25
- 162 - 8
N-{N[errfo[z Chloro-4-[O(3-Onethyl-[err]-L-fucosyl) -4-hydroxy-phenyl am no

]- triazin-6- Nl[D-(maduemynbamﬁdosmu%@rbxwpheﬂyuﬁ.inuaﬂﬂ@&eba&ﬁ]-biﬁacﬂme

(0.11 mmol ) of the conpound from Exanple 8.1.a are stirred in a m xture of
5 5 m of anhydrous trifluoroacetic acid and 5 m of nethylene chi ori de
at Olerr]Cf d?reﬁ&amm anaegoushe tavExample 7.6 starting rﬂomtba&ae;dmetd:nd caboltydeate S
purified by fg é)(PéT!iltZOgl‘ aphy (et hyl ene chl or| de/ met hanol / armonia 17 %

15:1.5:0,15. Su se u
15 Punﬁcatlon by flash chromatography (methylene chloride/methanol/ammonia ‘(17 %)

15:1:0.1); yield: 58 % [TLC: methylene chloride/methanol/ammonia (17 %) 15:2:0.2
R; = 0.39]. FAB-MS: m/z = 561 = M+1

Example 7.8
20

N-{N-[O-(3,4-Di-0-methy]-B-D-galactopyranosyl)-4-hydlroxy-phenylamino-tliio-
carbonyl}-D-alanyl}-batracyline:

Compound 1.31 (37.5 mg, 0.11 mmol) is reacted with peptide conjugate 2.3 (32 mg,
25 0.1 mmol) as described in Example 6.26. Purification by flash chromatography

[methylene chloride/methanol 30:1] gives yellow crystals (49.3 mg, 75 %); TLC [ethyl

acetate/ethanol 2:1]: R, = 0.81; melting point = 185°C (decomposition).

Example 7.9
30

N-{N -[0-(2,3,4-Tri-0-methyl-B-D-galactopyranosyl)-4-hydroiy-phenylamino-thio-
carbonyl]-D-alanyl}-batracyline:

Compound 1.34 (34.5 mg, 0.11 mmol) is reacted with peptide conjugate 2.3 (32 mg,
35 0.1 mmol) as described in Example 6.26. Purification by flash chromatography
[methylene chloride/methanol 40:1 —» 15:1] gives yellow crystals (54.9 mg, 81 %); TLC
[methylene chloride/methanol 20:1]: R;= 0.15; melting point = 190°C (decomposition).



precipitation from nethanol/ether leads to 41 ng (95 % of the target

product [TLC. nethyl ene chloride/ methanol/amonia (17 %9 15:2:0.2 Rerr] =

0.26]. FAB-M5: mz = 10 829 = M+l. Example 8.2

N-{N err]-[4-Hydroxyethylam no-2-[ O (3-O-160hkyl -[err]-L-fucosyl)-4-hydroxy-

15 phenyl am no] -triazin-6-yl]-1ysyl-D-alanyl }-batracyline,

trifl uoroacet Bk#mple?7.20

N-{N err]-[tert-Butoxycarbonyl]-N err]-[4-hydroxyethyl am no-2-[ O (3- 0O net hy

| -[err]-

L- f ucosyl ) 4- hiNd{Nx{§D1(8 <0 yMzth oxy canboayimethyl-p-D-galactopyrangsyl)4ahydreay-ne:

20 100 .ng ( penipaeraciaar! e 8.1.a are dissolved in
ﬂlééxﬂyé%ﬂiﬂlng&g@caﬂ-ﬂ&uﬁ{lﬂ?ﬂu fl% aricylt

3 m of dioxa pot assi um carbonate”and 6.5 m of a 0.1N solution
of ethanofamine in dioxane are added and the mixture is stirred at 80[err]C

fo[ 18 ?ﬁur S. Cbinpbénd m?_al(?w.lsqgg,t 0.2l f[h%na?ds tdactedawitld peptide ﬁnﬁt_[g][aﬁj%j.w (Bﬁfnllg, )
wat er . e mxture i i Ltered, an e.fi roresigue is purifie as
chr omat ogr aphy (H’é‘?ﬂiﬁénéeSEHE‘Eﬂ i Wﬂﬁn%#&a%ﬁ?agm%i’y t?#? § O%P%Fﬂh{).
Af t er concent fmé¢thyleneéhlotide/methaucl20: T +atd:il bgivesyallosr orivstals (d2 mgabchtghTLC
vacuum 83 ngy oL . £onp tned [ TLC. net hyl ene
chl ori de/ net h[a?%‘ga?'f’g?r#bni% ’1"[9&%1&;’8&’3: 0?9;’*%@&9%{?%@&3 2)

N-{ N[ er r I0[ 4- Hydr oxyet hyl ami no-2-[ O (3-O-net hyl -[err] - L-fucosyl) - 4- hydr oxy-

30 phenyl angp@hpie .21 N-6-yl ] -1ysyl -D-al anyl } - batracyl i ne,
trifluoroacetate: ng (0.07 mml) of the conpound from Exanple 8.2.a are
debl ocked anal ogously to Exanple 8.1. Purification is carried out by flash

chr omat ogr aphX-{N{0h3-0:€aeboymekhylpt Dagadadtapyrutiosyl) U-h9droky-phéhylidmino-
oroduct in & BostrbParD-plaBV g Rheughunk gt 0% 3 1N M OR O g
gl ycoconjlgat es are prepared anal ogously to Exanple 8.1: Exanple 8.3
Compound 1.43 (38.6 mg, 0.11 mmol) is reacted with peptide conjugate 2.3 (32 mg,
0.1 mmol) as described in Example 6.26. Purification by reprecipitation from
methanol/methylene chloride 1:1 with diethyl ether gives yellow crystals (63.8 mg, 89
%); TLC [ethanol]: R, = 0.15; melting point = 217°C (decomposition).

20
Example 7.12
N-{N-[O-(3-O-Carbamoylmethyl-8-D-galactopyranosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-D-alanyl}-batracyline:

25
Compound 1.44 (37.8 mg, 0.11 mmol) is reacted with peptide conjugate 2.3 (32 mg,
0.1 mmol) as described in Example 6.26. Purification by flash chromatography
[methylene chloride/methanol 20:1 — 10:1 — 5:1] gives yellow crystals (20 mg, 29 %);
TLC [ethanol]; R; = 0.15; melting point = 184°C (decomposition).

30 '
Example 7.13
N-{N-[O-(B-L-Fucopyranosyl)-4-hydroxy-phenylamino-thiocarbonyl]-D-alanyl}-
batracyline:

35

p-Aminophenyl f-L-fucopyranoside (28.1 mg, 0.11 mmol) is reacted with peptide
conjugate 2.3 (32 mg, 0.1 mmol) as described in Example 6.26. Purification by flash
chromatography [ethy] acetate/petroleum ether 2:1 — 5:1] gives yellow crystals (49.8



5

N{Nerr]-[2-Chloro-4-[0O(2-O-nethyl-[err]-L-fucosyl)-4-hydroxy-phenyl am no
]-triazin-6- yl]-lysyl-D-alanyl}-batracyline, trifluoroacetate: Educt:
carbohydrate from Exanple 1.1; Yield: 76-%1FAB-M5: m z= 829 = M+l. 10
Exanpl e 8.4

N-{N err]-[2- &y 81 9}-TC (¢thanol}: R, =UG.68yinglihgpoititox¥73Eny| ami no] -t ri azi n-6
-yl]-lysyl-D alanyl}-batracyline, trifluoroacetate: 15 Educt:

p- am nophenyl [err]-L-fucoside; Yield: 36 % FAB-Ms: nfz = 815 = Mtl. [TLC
nmet hyl ene chl Exapkpless8.ha®ld anrmonia (17 %9 15:4:0, Rerr] = 0.44]. 20
Exanple 8.5 :

N-{N err]-[2-Chlorq-4-[ O (3-deoxy-[err]-L-fucosyl)-4-hydroxy-phenyl am no] -t
ri azi n-6-yl ] - Gepexal formplany| 1 - patracyline, trifluoroacetate: 25  Educt:
carbohydrate from Exanple 1.6; Yieldig56 % FAB-M5: mz = 799 = Mtl; [TLC
acetonitrile/water/glacial acetic acid 15:1:0.2 Rerr] = 0.54]. The

foll owi ng gl y06‘ ' s ard pr epgy nal ogously to Exanples 8.1.a, 8.2.a
30 and 8.2 fromthe}batr ne-pepti gle conjugate in Exanple 2.4 or from
the L- al anyl h 'hch Q bg\pr red in a correspondi ng manner:
Exanple 8.6 35 * N|{N err]- [4-H{]'drc”<yetH§}l am no-2- [O (2-0 net hyl -
[err]-L-fucosyl)-4-Ryydroxy-

phenyl am nol -triazin-6-yl]-1ysyl-Dalanyl}-Ratracyline, trifluoroac te: .
Educt : car bohydrate from Exanple 1.1, - 164 - N '
L
: NH
HN fLNH '

N
. 0 o]

Example 8.1

N-{N°-|2-Chloro-4-[0-(3-O-methyl-3-L-fucosyl)-4-hydroxy-phenylamino]-triazin-6-
10  yl]-lysyl-D-alanyl}-batracyline, trifluoroacetate

8.1.a) N-{N“—[tert-But_oxycarbonyl]-N‘-[Z-chloro-4—[0-(3-0-methyl-B—L-fucosyl)-4-
hydroxy-phenylamino]-triazin-6-yl]-lysyl-D-alanyl}-batracyline:

15 265 mg (0.98 mmol) of p-aminophenyl 3-O-methyl-B-L-fucoside (Example 1.2) and
181 mg (0.98 mmol) of cyanuric chloride are taken up in 50 ml of dioxane/water 1:1
and the mixture is cooled to -5°C and, after addition of 83 mg of sodium bicarbonate,
stired at this temperature for 15 minutes. 538 mg (0.98 mmol) of N-[N®-(tert-
butoxycarbonyl)-lysyl-D-alanyl]-batracyline (Example 2.4), dissolved in 14 ml of

20 dimethylformamide, and a further 83 mg of sodium bicarbonate are then added and the

" mixture is allowed to come to room temperature. After stirring at 20°C for 16 hours,
the mixture is concentrated and the residue is treated with water. The mixture is filtered
with suction and the filter residue is dried under a high vacuum to give 890 mg (96 %)
of the target product. [TLC: methylene chloride/methanol 10:1 R; = 0.26].

25



Yield: 78 % FAB-MS: miz = 854 = Mkl; [TLC met hyl ene
chlorlde/rrethanollammnla(17% 154 .5 Rerr] =0.33]. 5 Exanple 8.7
N-{N[ err]-[4-Hydroxyethyl am no- 2- [ O (3- deoxy [err]-L-fucosyl)-4-hydroxy-phe
nyl am no] - triazin-6-yl]-1ysyl-Dalanyl}-Hé2racyline, trifluoroacetate: 10
Educt : carbohydrate from Exanple 1.4; Yield: 38 % [TLC. nethylene

chl ori de/ net h8&rjl Na{Nfe[i-@h(drﬁ-%Oi(B-@ MiethyRpeLrfucosyl}#-hyidraxpiphefiyBniino]-
N-[Nerr]-[4- ucosyl ) - 4- hydr oxy- phe
nyl am no] - tr :E%gil n- Q/EYJYF n@lq a%ygﬁg)%rﬂé@%%cﬁ&eﬂzt rifluoroacetate:

‘Educt : car bohydrate from Exanpl e 1.6; 20 Yield: 77 %

E@lel\/g 5mf z = rl]ﬁfgﬂn&-gd\@'llmxﬁéﬂ—g ﬁﬁ%ﬂ-}ﬂoﬁﬁ& frofl Bkhdifle sl BAROLURERN fikthre 3
5t 2" Bl o b i Rorseeic geid Apd 5 1l mptyiner hirids A 30 no

N-{Nerr]
]-triazin- 6- ydlhuﬂeysyﬂheDnﬁbcanyl is- bah¢cemtpatédraandt the Iresidoacist ptrfieddby t flash

p- am nophenyl . % =
840 = Mk1; [TE %%“{a]‘?%lﬁ;éhﬁ’ﬁg‘%gﬂ'? “e%gbf‘de/t“h mol/a amm°naef7d°{°9 % 13, %@Al %d‘@‘iﬂgmz
0. 30]. - 1@ecipitation from methanol/ether leads to 41 mg (95 %) of the target product [TLC:
methylene chloride/methanol/ammonia (17 %) 15:2:0.2 R, = 0.26] FAB-MS: m/z =
10 829 = M+l1.

Example 8.2

N-{N®-[4-Hydroxyethylamino-2-[0-(3-O-methyl-pB-L-fucosyl)-4-hydroxy-
15  phenylamino]-triazin-6-yl}-lysyl-D-alanyl}-batracyline, trifluoroacetate

8.2.a) N-{N°‘-[tert-Butoxycarbonyl]-N‘-[4-hydroxyethylamino-2-[0-(3-0-methyl-B-
L-fucosyl)-4-hydroxy-phenylamino]-triazin-6-yl]-lysyl-D-alanyl}-batracyline:

20 100 mg (0.11 mmol) of the compound from Example 8.1.a are dissolved in 3 ml of
dioxane. 60 mg of potassium carbonate and 6.5 ml of a 0.1N solution of ethanolamine
in dioxane are added and the mixture is stirred at 80°C for 18 hours. It is then
concentrated and the residue is stirred with water. The mixture is filtered and the filter
residue is purified by flash chromatography (methylene chloride/methanol/ammonia

25 (17 %) 15:1:0.1). After concentration of the relevant fractions and drying under a high
vacuum, 83 mg (80 %) of the target compound are obtained [TLC: methylene
chloride/methanol/ammonia (17 %) 15:2:0.2 R, = 0.23].

8.2) N-{N*®-[4-Hydroxyethylamino-2-[|O-(3-O-methyl-p-L-fucosyl)-4-hydroxy-
30  phenylamino]-triazin-6-yl]-lysyl-D-alanyl}-batracyline, trifluoroacetate:

67 mg (0.07 mmol) of the compound from Example 8.2.a are deblocked analogously
to Example 8.1. Purification is carried out by flash chromatography (methylene
chloride/methanol/ammonia (17 %) 15:2:0.2). Subsequent precipitation from

35  methanol/ether leads to the target product in a 90 % yield. FAB-MS: m/z = 854 =
M+1.



Exanple 8.10 N-{N err]- [4-Hydroxyethyl am no- 2-
[O(3-Onethyl-[err]-L-fucosyl)-4-hydroxy-

.phenyl.am no] -triazin-6-yl]-lysyl-Dalanyl}-batracyline, trifluoroacetate: 5
Educt : carbohydrate from Exanple 1.22163viel d: 88 % [TLC. nethyl ene

chl ori de/ met hanol /amonia (17 % 15:3:0.3 R err] = 0.35]. 10 Exanple 8.11
N- {N err]- [Phefodlominzglycbcomjugates afe¢ prepacedranalpously to Example 8.1:
[err]-L-fucosyl)-4-hydroxy-

phenyl am no] -triazin-6-yl]-lysyl-alanyl}-batracyline, trifluoroacetate: 15
"Educt : dexample &3t e from Exanple 1.1; Yield: 58 % [TLC. nmethylene

chl ori de/ net hanol /ammonia (17 %9 15:4:0.5 Rf= 0.40]. 20 Exanple 8. 12

pheny! am o] THNGB-G SR 10 P20 e D iGosy e by diaiy ey GBiindk el >
Educt : od]-hysplyDrAlanyl}-batratyding itrifliorbacetatd:d: 66 % FAB-MS: mz = 854
M+1l; [TLC. net hyl ene chl ori de/ net hanol /ammonia (17 % 15:4:0.5 30

Rlerr] = 0.37].
uct: carbohydrate from Example 1.1;

Yield: 76 %; FAB-MS: m/z = 829 = M+1.

10
Example 8.4
N-{N°-[2-Chloro-4-[O-(-L-fucosyl)-4-hydroxy-phenylamino]-triazin-6-yl}-lysyl-D-
alanyl}-batracyline, trifluoroacetate:

15

Educt: p-aminophenyl B-L-fucoside;
Yield: 36 %; FAB-MS: m/z = 815 = M+1.
[TLC: methylene chloride/methanol/ammonia (17 %) 15:4:0, R, = 0.44].

20 Example 8.5

N-{N-[2-Chloro-4-[O-(3-deoxy-B-L-fucosyl)-4-hydroxy-phenylamino]-triazin-6-yl}-
lysyl-D-alanyl}-batracyline, trifluoroacetate:

25  Eduect: carbohydrate from Example 1.6;

Yield: 56 %; FAB-MS: m/z = 799 = M+1;
[TLC: acetonitrile/water/glacial acetic acid 15:1:0.2 R, = 0.54].

The following glycoconjugates are prepared analogously to Examples 8.1.a, 8.2.a
30 and 8.2 from the batracyline-peptide conjugate in Example 2.4 or from the L-
alanyl isomer which is to be prepared in a corresponding manner:

Example 8.6

35 N-{N°*-[4-Hydroxyethylamino-2-[0-(2-O-methyl-B-L-fucosyl)-4-hydroxy-
phenylamino]-triazin-6-yl]-lysyl-D-alanyl}-batracyline, trifluoroacetate:

Educt: carbohydraté from Example 1.1;



- 166 - Exanple 9.1 N-[D Alanyl]-quinolone-a, trifluoroacetate: [err] 5 10
15 9.1.a) N[N-(tert-Butoxycarbonyl)-D al anyl]-qui nol one- a:
N-(tert-Butoxycarbonyl)-D-alanine (3.6 g, 19.2 mmol) and 2-i sobut oxy- 1-

i sobut oxycar bonyl -1, 2-di hydro-qui noline ¢368-g, 19.2 mmol) are dissolved in
200 m of dinmethylformam de. After the m xture has been stirred at room
tenperature for 8 hoursYidd: 78 &b FABeMS: n/Z # 84 9M+linol ) and 3.3 nml of

et hyl dii sopropyl am ne aygy pddglunighd NenoRaE Mdtatdinatadni (7 UbAY a810S
for 10 hours. It is concentrated,” the residue 1s taken up 1 n nethyl ene
chloride and the produc®Res0-33kcipitated with ether. After filtration,
washing with ether and drying under a high vacuum 4.58 g (81 % of the
target praduc which,s reacted without further purification, are

obt ai ned. 25 Mﬁ—?—liAl anyl ]-qui nol one-a, trifluoroacetate: 4.56 g (7.75
mol ) of the conpound from Exanple 9.1.a are dissolved in 50 m of

met hyl ene chl Q| d . " puU idku o | id C
and o Sol ut NERe g gk fthy BB O aedy L CBBAE 15 ARl o Riny o
concentr at ed, ttinzinréeyl]ldysyliDsalsnplhptracyline,dirfluorpacetatey h net hyl ene chl ori de
and the product is precipitated frommethanol with ether. 4.07 g (87 % of

the crystalline target product arge ohbtained, [TLC

acet oni t ri0 e/ Rdueti / gl aci°%b°gﬁ‘§??e %F&b%‘ag‘ ed4 Rerr = 0.34] - 167 -

Exanpl e 9.2 Yield: 38 %; [TLC: methylene chloride/methanol/ammonia (17 %)
15:4:0.5 R, = 0.4].

Example 8.8
15

N-{N°-[4-Hydroxyethylamino-2-[O-(3-deoxy-p-L-fucosyl)-4-hydroxy-phenylamino]-
triazin-6-yl]-lysyl-D-alanyl}-batracyline, trifluoroacetate:

Educt: carbohydrate from Example 1.6;
20 Yield: 77 %; FAB-MS: m/z = 824 = M+1;
[TLC: methylene chloride/methanol/ammonia (17 %) 15:4:0.5
R;= 0.37].

Example 8.9
25

N-{N*-[4-Hydroxyethylamino-2-[O-(B-L-fucosyl)-4-hydroxy-phenylamino]-triazin-
6-yl]-lysyl-D-alanyl}-batracyline, trifluoroacetate:

Educt: p-aminophenyl p-L-fucoside;
30 Yield: 52 %; FAB-MS: m/z = 840 = M+1;
[TLC: methylene chloride/methanol/ammonia (17 %) 15:4:0.5
R; = 0.30].



N-[ Al anyl ] - qui nol one-a, trifluoroacetate: [err] 5 10 The synthesis proceeds
in an identical manner to that of the isoner in Exanple 9.1. 15 Exanpl e
9.3 N-[Lysyl-Dal anyl]-quinol one-a, di-trifluoroacetate [err] 20 0 25 30

9. 3. a) - 165 -
N-[N[err],Nerr]-Bis-(tert-butoxycarbonyl)-1ysyl-Dal anyl]-quinolone-a: 341
my (0.984 mmoExample8.ddr] N err]-bis-(tert-butoxycarbonyl)-lysine are

di ssolved in 10 m of dinmethylformam de, and 200 ng (1.48 nmol) of

'N-hydr oxybenzgt ri I nd 227 35 |, 1.18 nmol ) of

N - ( 3- di et hyﬁaiﬁﬁg‘g'%‘)"ww'&mﬁ T(ﬁgewg!)'b@hlloﬁlcaéygré-lwmym
O[err]C. Aft ephéxiwarﬂiﬂ(i]-ltﬁﬁzihaﬁiyl}ﬂﬁdyl-ﬂ-hrahgl}-lfﬂtrﬂé}iiﬁé rriflioRbacktdtelr s, 432 ny
(0.82 mm#) of the compound from Exanple 9.1 are added and the mxture is
stirred al 20[err]C for a further 2 hours. It is concentrated and the

resi due i s stEduatd t hr eearbohpesateiftom ERample 1.2 168 - of water. The residue
is then taken up in netiydgng ¢hl oride and the mxture is dried over sodium
sul phate. Precipitation wth ether leads to 516 ng (78 % of the target
product. [TLC acet onit &7 vaethyleng: ehigride/methapob/asmmaenia §173)%) 15:3:0.3
N-[Lysyl -D-al anyl ] - qui nR]eme3s3, di-trifluoroacetate: Deblocking of 512 nyg
(0.63 ) of the conpound from Exanple 9.3.a anal ogously to Exanple 9. 1.
Precipitation fromethyl acetate with ether. Yield: 479 ng (90 % ;

Example 8.11

N-{Ns-[4-Hydroxyethylamino-2-[O-(2-O-methyl-B-L-fucosyl)-4-hydroxy-
phenylamino]-triazin-6-yl]_-lysyl-alanyl}-batracyline, trifluoroacetate:

15
Educt: carbohydrate from Example 1.1;
Yield: 58 %; _
[TLC: methylene chloride/methanol/ammonia (17 %) 15:4:0.5
R; = 0.40].
20
Example 8.12
N-{NE-[4-Hydroxyethylamino-2-[0-(4-O-methyl-B-L-fucosyl)-4-hydroxy-
phenylamino]-triazin-6-yl]-lysyl-alanyl}-batracyline, trifluoroacetate:
25

Educt: carbohydrate from Example 1.4;
Yield: 66 %;
FAB-MS: m/z = 854 = M+1;
[TLC: methylene chloride/methanol/ammonia (17 %) 15:4:0.5
30 R;= 0.37]. ‘



[ TLC. acetonitrile/water/glacial acetic acid 10:3:1.5 Rerr] = 0.3]. 10
Exanple 9.4 N-[Lysyl-al anyl]-quinolone-a, di-trifluoroacetate: 15 The
.synthesis proceeds in an identical nmanner to that of the isonmer in Exanple
9.3. Exanple 9.5 - 166 -
N-[N[err]-(tert-Butoxycarbonyl)-1ysyl-Dal anyl]-quinol one-a 20

[err] NH 25 FExampledl |
N-[N[err]-(tert-Butoxycarbonyl)-Nerr]-(fluorenyl-9-nmethoxycarbonyl)-1ysyl -
D- al anyl]-quinol one-a: 35 1.57.9 (3.36 mol ) of

N err] - (t ert -NiPoAlanyHrqyingipne-gy E"r‘ﬁ aropcefateany| - 9- net hoxycar bonyl ) - | ysi ne
are dissolved in 25 nl of dinethylfogmanm de, and 600 ng (5.04 nmmol) of N

hydroxysg§ci ni m de ng (4.03 | ) of NN -dicycl ohexyl carbodii m de
are added at O[err] C 3After 3 HW he urea forned is filtered off, 1.5 g
(2.86 mmol) of the - 169 - co und om Exanple 9.1 are added to the

ol 16 hours.
g by flash

in the sane

filtrate and the m xture is stirr at
Residual urea is filtered off and theg ane i

chr omat ogr aphy [ net hyl ene chl ori de/ mp ol 5+
system 90: 10]. The product is then precpl Tt ed f)om hy-ee®oH
chloride/pethanol 1:1 with 5 ether. Yield: 1'5(219 ( [TLC: met hyl ene
chl ori de}%ret hanol 9: 1 Rlerr] = 0.47]. 9.5)
N-[N[err]-(tert-Butoxycarbonyl)-1ysyl-Dal anyl]-qg@one-a: Splitting off
of Fnoc from Exanple 9.5.a) with piperidine in di yl f ormam de. 10 '
Precipitation of the crude product from di nethylfornmam de with ether.
Yield: 72 % :

oom tenpexature f
' [ (fie€

15 9.1.a) N-[N-(tert-Butoxycarbonyl)-D-alanyl}-quinolone-a:

N-(tert-Butoxycarbonyl)-D-alanine (3.6 g, 19.2 mmol) and 2-isobutoxy-1-
isobutoxycarbonyl-1,2-dihydro-quinoline (5.8 g, 192 mmol) are dissolved in 200 ml of
dimethylformamide. After the mixture has been stirred at room temperature for 8 hours,
20  quinolone-a (4 g, 9.6 mmol) and 3.3 ml of ethyldiisopropylamine are added and the
batch is treated with ultrasound for 10 hours. It is concentrated, the residue is taken up
in methylene chloride and the product is precipitated with ether. After filtration,
washing with ether and drying under a high vacuum, 4.58 g (81 %) of the target
product, which is reacted without further purification, are obtained.
25
9.1) N-[D-Alanyl]-quinolone-a, trifluoroacetate:

4.56 g (7.75 mmol) of the compound from Example 9.1.a are dissolved in 50 ml of
methylene chloride and 50 ml of anhydrous trifluoroacetic acid at 0°C and the solution

30  is stirred at this temperature for 1 hour. It is concentrated, the residue is subsequently
distilled with methylene chloride and the product is precipitated from methanol with
ether. 4.07 g (87 %) of the crystalline target product are obtained. [TLC:
acetonitrile/water/glacial acetic acid 5:1:0.2 R; = 0.34]



[ TLC. acetonitrile/water/glacial acetic acid 5:1:0.2 Rerr] = 0.43].
Exanple 9.6 15

N-[ N[ err]-(Fluorenyl -9-net hoxycarbonyl)-1ysyl - D-al anyl ] - qui nol one- a,
trifluoroacetate [err] Splitting off of Bd67from Exanple 9.5.a) anal ogously
to Exanple 9.1. Precipitation of the crude product from nmethanol/ether.

Yi el d: 80 % [ Ekample9.2yl ene chl ori de/ met hanol /ammonia (17 % 15:4:0.5
Rlerr] = 0.36]. 20 - 170 - Exanple 9.7

N-[ N err] (tert-Butoxycarbonyl)-|ysyl-al anyl ] - qui nol one-a: 5 The

synt hesi s pr oNeldanylirquinalenea, wfluokaagetate: o t hat of the isonmer in Exanple
9.5. Exanple 9.8 N-[Lysyl]-quinoloneg, di-trifluoroacetate 10

[err] 15 9 8.a)

N[N err]; N[ err]-Bi SC(FPEPPHbut bbgy@}hlL.n | )-1ysyl]-quinolone-a: 20 1317 ny
(3.8 rrrml) of N[err] N err]-bis-(tert- b*t"oxycarbc;:nyl)-ly5| ne are |inked

Purlflcatlonls carried out byflash ene

chl ori de/ met hanol /amoni a (17% 15:1: 0 of the target
product are obtained. 25 9.8) N [Lysy e =4 -t ooopaacet at e
1005 ng (1.347 mmol) of the conpound from Exarrpl e debl ocked
anal ogoudpy to Exanple 9.1. After precipitation ?;tl t hyl ene

chl ori de/ met hanol 1:1
The synthesis proceeds in an identical manner to that of the isomer in Example 9.1.

15 Example 9.3

N-[Lysyl-D-alanyl]-quinolone-a, di-trifluoroaceta_te

CF4COOH "in

20
0
NH
CF,COOH H,N ﬁl\ NHK
o .
25

30
- 93.a) N-[N“,N‘-Bis-(tert-butoxycarbonyl)-lysyl-D-alanyl]-quiliolone-a:

341 mg (0.984 mmol) of N* N°-bis-(tert-butoxycarbonyl)-lysine are dissolved in 10 ml
of dimethylformamide, and 200 mg (1.48 mmol) of N-hydroxybenzotriazole and 227
35  mg(1.18 mmol) of N'-(3-dimethylaminopropyl)-N-ethylcarbodiimide hydrochloride are
added at 0°C. After the mixture has been stirred at 10°C for 3 hours, 432 mg (0.82
mmol) of the compound from Example 9.1 are added and the mixture is stirred at 20°C
for a further 2 hours. It is concentrated and the residue is stirred thre¢ times with 50 ml



30 with ether, 966 ng (93 %9 of the crystalline target product are
obtained. [TLC. acetonitrile/water/glacial acetic acid 10:5:3 Rerr] =

0. 33].. Exanple 9.9 35 N-[ D-Lysyl ] -qui nol one-a, di-trifluoroacetate: The
synt hesi s proceeds in an identical manner 68) that of the isonmer in Exanple

9.8. - 171 - e 9.10 _
N[N err]-(t etrftwaax %o'asidmfgsl then fakeh Jupcinimethylane hlpride pnd; theomixture is dried

NH2 9.10. a) ther leads t6 516 8 %) of the t
N-[Nerr]- (teVer 8?‘8%%“&? nyrl, ec1 taet%or%wth euoerreﬁa;/ S o_ n'etttr1l x7car0 gntl}e a'r%/syl]

"~ qui nol one- aProdust FHA rﬁj‘ef(OE
N err]-(tert-but oxycarbonyl) N[err] (fI uor enyl - 9- net hoxy- carbonyl )- |ysine

l'i nk ' h th I
o 5., ot 119 [P BB R AT cphy oty ene T

chI oride/rrethanol/arrrmnla (17 %9 15:1:0.1; later in the sane system

kL PR S IS e el s

from Exanpl e 9 G@ﬁ’/@‘lqno a@t%e Witk IﬁMeé‘I%Blftl&@%%),of
the crude pr C{ctql, at:ét@mtﬁm‘ba% 1a¢ih1t£beﬁ& faefd lOYB’Q'Sij Bﬁa 9}6 [TLC
acetonltible/water/glaC|aI acetic acid 5:1:0.2 Rerr] 0.48].

Example 9.4
N-[Lysyl-alanyl}-quinolone-a, di-trifluoroacetate:

15  The synthesis proceeds in an identical manner to that of the isomer in Example 9.3.

Example 9.5

N-[N®<(tert-Butoxycarbonyl)-lysyl-D-alanyl]-quinolone-a
20 NH,

o o
I
25 . 0~ “NH ]/H\NH
O

/

" _ 4

9.5.a) N-[N°-(tert-Butoxycarbonyl)-N°-(fluorenyl-9-methoxycarbonyl)-lysyl-D- '
alanyl]-quinolone-a:

35 1.57 g (3.36 mmol) of N*(tert-butoxy-carbonyl)-N°-(fluorenyl-9-methoxycarbonyl)-
lysine are dissolved in 25 ml of dimethylformamide, and 600 mg (5.04 mmol) of N-
hydroxysuccinimide and 820 mg (4.03 mmol) of N,N'-dicyclohexylcarbodiimide are
added at 0°C. After 3 hours, the urea formed is filtered off, 1.5 g (2.86 mmol) of the



172 - Exanple 9.11

N-[ N[ err]-(Fl uorenyl -9-nmet hoxycar bonyl)-1ysyl]-qui nol one-a,
triflLuoroacetate: [err] 5 10 Splitting off of Boc from Exanple 9.10.a
anal ogously to Exanple 9.1. Two precipital@®ns of the crude product from
met hanol / et her. Freeze drying from 15 di oxane/water. Yield: 92 %[ TLC
met hyl ene chloompoandrﬁbmaﬁxmnpiderma afded ®thd GiltttOark e -midtutel is. stifved rmp razan
10.1 - 10.3 I ] ]-
[O (3-O Car boxyﬁe’gﬁﬂ? ff‘J i gg%gﬁ’fl urga i< 4 ﬂ%‘%‘} ‘;o aerenﬁlgnt%t?l g\%“r{ﬁﬂdew
“car bonyl ] -1 ydfiash n@mggryp mﬁjhﬂﬁ@:gh ori ejme@ag 1 97.5: 2 5 later in the same system

N-{ N[ err] (tesrott U TR Yeadue? I then rédipitateOfioft HediiGRXoHIBidY neth@ndl] I -kigeosy

|)-4- h I 47
BEIRGEC ?Yeﬁ”iﬁ.goéﬁoéﬁf,@i@a%s@%ea%d%n%%&m%""

p- am nophenyl 10 3- O car boxynet hyl - [err] L-fucoside (Exanple 1.10) in 15
m of di oxan a e has been stirred
at 20[err]C f ngﬁ%ah ](te]l? ﬂ%&iﬁaﬁ;dﬂeﬁ()’n@% §£{Jlt\€'§n o)élre%rem due is dried
under a high vacuumfor 1 hour. The |soth| ocyanate obtained is then coupl ed
in absolute Cglﬂ'ﬁﬁr@’ ogefr&hlt E‘xa}ﬁﬂe g5 .6 wafh hﬂm@ﬁn"hh@hﬁﬂf&mamﬂe
(tert- bui[(g])c(ygfg{emgﬂatlon 0 ale crll?ciealplz'i uct] froUI (r)neth (iformgrlrzxx deé w1tﬁ ether Sfqu 72 %

presence
[TLC: acetonitrile/water/glacial acetic acid 5:1:0.2 R, = 0.43].

Example 9.6

15 N- [N‘-(Fluorenyl-9-methdxycarbonyl)-lysyl-D-alanyl]-quinolone-a, trifluoroacetate

COO
/ H
Cl N

g

Splitting off of Boc from Example 9.5.a) analogously to Example 9.1. Precipitation of
the crude product from methanol/ether. Yield: 80 % [TLC: methylene
chloride/methanol/ammonia (17 %) 15:4:0.5 R, = 0.36].

20



15 [err]l of ethyldiisopropylamne. After two precipitations of the crude
product from nethyl ene chl ori de/ether, subsequent stirring with water and

. freeze drying from di oxane/water, 210 ng (78 % of the target product are
obtai ned. [TLC acetonltrlle/vvater/gl aci-al70acetic acid 5:1:0.2 Rerr] =
0.62]. 20 10.1) N {Nerr]-

[ O (3- O Car b@Eauample W7 [err] - L-fucosyl) - 4- hydr oxy- phenyl ani no-

t hi ocar bonyl | -1 ysyl Dal anyl }-qui nol one-a: 208 ngy (0 193 mmmol ) of the
conmpound from Exa a are stirred with 10 of anhydrous

“trifl uoroacetNdNz °Bt'BHt°I‘U°?Hb°BY Drhesylplanydl- %‘HPB’M“G‘@ at O[err]C for 1 hour.
The 25 m xture is concentrated and the residue is subsequently distilled

ith 15 f t h d ¢h t par.aphed h
o ey TERVP RS PSR 0 D58 P bE e S in ot 0 or
fromdimethyl formam de with ether, 52 ng (28 % of the target product are

obt ai ned. [T%@nltrlle/mterlgl acial acetic acid 5:1:0.2 Rerr] =

0.53]. 30 Th g gl ycoconjugates are prepared anal ogously to Exanpl e
10.1 fromthe partly protected peptide conjugates in Exanples 9.5, 9.7 and

9.10: Exanpl ey -%ﬂys?yl\g@molone-a, di-trifluoroacetate
N-{N[err; [O( hyl -[err]-L-fucosyl)-4-hydroxy-phenyl am no-t hi ocar bony

1-1ysyl*¥ al anyl }- qui nol one- a: - ¥4 - Educts: car bohydrate from
Exampl e 1.2; pepti szch@d,Lgate f,@om arrpl e 9.7 Purification of the
i nt er medi ate st age by sever al pFe fgons from nmet hanol w th ether.

§tage with nethyl ene
: he sape systemw th

Fl ash chromat ographic purificationz of the final
chl ori de/ met hanol / ammonia (17 % ; c L]
15:8:0.8. 5 Yleld 20 % [ TLC th
15: 8: 0. 815R[ err] =0.15].

CF,COOH ci N

9.8.2) N-[N“,NE-Bis-(teﬁ-ﬁut6xycarbonyl)-lysyl]-quinolone-a:

20
1317 mg (3.8 mmol) of N%N&-bis-(tert-butoxycarbonyl)-lysine are linked with
quinolone-a in accordance with the instructions in Example 9.1.a. Purification is carried
out by flash chromatography [methylene chloride/methanol/ammonia (17 %) 15:1:0.1].
1010 mg (71 %) of the target product are obtained.

25

9.8) N-[Lysyl]-quinolone-a, di-trifluoroacetate:
1005 mg (1.347 mmol) of the compound from Example 9.8.a are deblocked
analogously to Example 9.1. After precipitation from methylene chloride/methanol 1:1

30  with ether, 966 mg (93 %) of the crystalline target product are obtained. [TLC:
acetonitrile/water/glacial acetic acid 10:5:3 R, = 0.33]. '

Example 9.9
35  N-[D-Lysyl]-quinolone-a, di-trifluoroacetate:

The synthesis proceeds in an identical manner to that of the isomer in Example 9.8.



Exanmpl e 10.3
N{Nerr]-[O(3-OMthyl-[err]-L-fucosyl)-4-hydroxy-phenyl am no-t hi ocarbony
Il -1ysyl}- 10 gui nol one-a: Educts: car bohydrate from Exanple 1. 2;
amino acid conjugate from Exanple 9.10 Pulffication of the intermediate
stage by precipitation from nethanol with ether. Flash 15 chr omat ogr aphy
purification BExample 9.16al stage with et hyl ene chl ori de/ met hanol / anmoni a
(17 9% 15:8:0.8. Yield: 39 %[TLC. acetonitrile/water/glacial acetic acid
5:1:0.2 R[erré =.0.331. Exanples 11.1 - 11.18 20 Ceneral fornmula [err]
Exanpl e 11.1 fN°-(tert-Butoxycarbonyl)-lysyl]-quinolone-a
N-{Nerr],Nerr]-Bis-[O(3-Onethyl derr]]L-fucosyl)-4-hydroxy-phenyl am no-
t hi ocar bogyl ] - - 175 - lysyl -D aljpnyl } - qui nol one-a: 50 ng (0.19 mmol ) of
p- am nophenyl 3- O et wl 4@ NH ¢ ide (Exanple 1.2) are first converted
into the isothiocyanate |in agcordance fwth the fnstructions in Exanple 10.1
.a 5 and the product i's then cga
ng (0.08 nmol) of N-[Ilysyl-Dal@nyl] ol dne- uor oacet at e
(Example 9.3) in the presence i '
m xture is stirred at roomt
the resigue is purified by fllash chromat ography
chl ori def'ret hanol / gl aci al “acBtic acid 85:15:1.5]. 62,hg (63 % of the
target product are 10 subsequent | y obtai ned by %@i pitation from _
met hanol with ether. [TLC. nethyl ene chloride/ net ol /glacial acetic acid
80: 20: 2 R[errg] :O.g] -MALDI : mlz = 1242 =

.10.a) -[N*~(tert-Butoxycarbonyl)-N°*-(fluorenyl-9-methoxycarbonyl)-lysyl]-

quinolone-a:
15 : .
1350 mg (2.88 mmol) of N*-(tert-butoxycarbonyl)-N*-(fluorenyl-9-methoxy-carbonyl)-
lysine are linked with quinolone-a in accordance with the instructions in Example 9.8.a.
Purification is carried out by flash chromatography [methylene
chloride/methanol/ammonia (17 %) 15:1:0.1; later in the same system 15:2:0.2]. 1025
20  mg (82 %) of the target product are obtained.

9.10) N-[N-*~(tert-Butoxycarbonyl)-lysyl]-quinolone-a:
Splitting off of Fmoc from Example 9.10.a analogously to Example 9.5. Two

25  precipitations of the crude product from methanol with ether. Yield: 86 % [TLC:
acetonitrile/water/glacial acetic acid 5:1:0.2 R, = 0.48].



M+1l. The follow ng gl ycoconjugates are prepared anal ogously to Exanple 11.1
fromthe 15 peptide conjugates in Exanples 9.3, 9.4, 9.8 and 9.9: Exanple
11.2_..

N-{Nerr],Nerr]-Bis-[O(3-0O nethyl-[err]#-fucosyl ) - 4- hydr oxy- phenyl ani no-

t hi ocar bonyl ! - 20 I Ksyl -al anyl } - qui nol one-a: Educts: 50 ng (0.19
nmol ) of car )\ ¥ rom Exanple 1.2; 0.08 nmol of peptide conjugate from
Exanple 9.4 Purification by flash chromat ography [ met hyl ene

chl ori de/ met | aci al ,acetic ac and ecipiitation from
" met hanol wit H?E@J h@ﬂ“ ‘ 50%“['{??_'{?%) 5’6!—’3'3 ‘TIPJ‘%M\HE q’ﬂ?&'ﬁ?tﬁf acetic
acid 5:1:0.2 Rerr] 042] Exanpl e 11. 3 30

N-{Nerr]jg Nerr]-Bis- [O 3 Ocarboxyneth | -[err]-L-fucosyl)-4-hydroxy-pheny
| am no- tim ocar bonyl ] -1 anylf}i one a: Educts: 52 ng (0.166
mol ) of carbohydrate from Exarrpl e 1. 1 mol of peptide conjugate
from Exanple 9.4 35 ifi i Ias chromato aphy [ et hyl ene

chl ori de/ met hanol / gl & i i : aRd s t he residue
with nethanol [TLC ¥ itri aghri 315R[err]
= 0.62]. - 176 - JFxew
N—{N[errl]t N err] - Big

-B (3 O.carboxynet hyl -[err]-L-f 4 hygroxy pheny

| ani no i ocar b | NS 1 - qui nol one- a: 44 ngy (0. 14
mol ) of carbohyy fromExa le 1.10; 5 40 06 nmol of
peptide conjugate~8T3 Purificatoon by flash chromatogr [ et hyl ene

chl ori de/ net hanol / gl aci al _acetic acid
Splitting” off of Boc from Example 9.10.a analogously to Example 9.1. Two

precipitations of the crude product from methanol/ether. Freeze drying from
15  dioxane/water. Yield: 92 % [TLC: methylene chloride/methanol/ammonia (17 %)
15:4:0.5 Ry = 0.44].

Examples 10.1 - 10.3

20 . General formula

A o) o
T
R, R NH “NH

NH
H,N NH

/ COOH



80:20:2] and stirring of the residue with nmethanol. Yield: 57% [TLC
acetonitrile/water/glacial acetic acid 10:3:1.5 Rf = 0.62]. Exanple 11.5 10
N-{Nerr],Nerr]-Bis-[O([err]-L-rhamosyl)-4-hydroxy-phenyl am no-t hi ocar bo
nyl]-1ysyl- al anyl }-qui nol one-a: Educts:-173-44 ng (0.166 nmol) of

car bohydrate from Exanple 1.21; 0.07 mmol of peptide conjugate from Exanple
9.4 Purificat Ezsample 18.8sh chr omat ogr aphy [ net hyl ene

chl ori de/ met hanol / gl aci al acetic acid 15 80:20:1] and stirring of the
residue with nethanol/ether. Yield: 90 1(89 %, [TLC ) )
acetoni tri| e/ Na{¥r-Q-OCarboxymethyl fsLifusosy rexy-phepylaming-thig-; -

1212 = Mrl. E&ﬁ'ﬁéhyl]-’l%sg-D-alanyl}-(F]uinolone-a: .
N-{Nerr] Nerr]-Bis- (3-O-nethyl-[err]-L-fucosyl)-4-hydroxy-phenyl am no-
t hi ocar boﬁyl ]- lysyl}-quinol one-a: 20 Educt s: 70 ng (0.258 mmol ) of
car bohydr at e 10.4ra) ENH{NF€tert-Butéxycarbomyl)-NF-[@AER0-acboxymethylyftlb-fhcasyl)-4-
Exampl e 9.8 Pyrifi caly . | BLQAr et .

chl or.i de/ et hgg%{&f‘ gﬁgicelﬂ g,%géttlﬁ'@lagﬁyggggl&%g}i—?%ﬁé}}"ﬁ@é#{%&%ét ion from

met hyl ene chloride/nethanol 1:1 with ether. Stirring of the residue with

water. Yield: 444¥40.28 himolR6£iHiPhokdent/afRAdIed b 78 nfg (B hinfolR6f plamviopheryl2S
‘Rl err] :8.65%. - 177 - @g@r‘gle 1%1%,;?1} ) A . )
N { N er r 1ON] ef1q-casbexymasthyl- Ase ple 1400517 1l of dipsansiyatsndidy wdiieno-
t hi ocar bonyl ] stirBing y Aftes flﬁtﬁliimh@ﬂﬁsébeel’ﬁdﬁnéd? at 20°C gg lmnlﬁﬁhteintri_HQbhcdﬁfrgted _.
carbohydrate fr Exanpl e 1.2 . . . Of.am ng a
conjugate f ro?ﬂ‘%@ﬁﬁﬁlgg@%&ﬁﬁrwﬁeﬁﬁﬁ%kuﬂ f;%ﬂ }lﬂll‘f"gﬁget 58&&%?‘%%85@6 ne
chl ori de/ net hizsrthén gbuplediin absslute dimethylformamide with 180 mg (0.25 mmol) of N-[N°*-
(tert-butoxycarbonyl)-lysyl-D-alanyl]-quinolone-a (Example 9.5) in the presence of 86
15 pl of ethyldiisopropylamine. After two -precipitations of the crude product from
methylene chloride/ether, subsequent stirring with water and freeze drying from
dioxane/water, 210 mg (78 %) of the target product are obtained. [TLC:
acetonitrile/water/glacial acetic acid 5:1:0.2 R, = 0.62].

20 10.1) N-{N°-[O-(3-O-Carboxymethyl--L-fucosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-lysyl-D-alanyl}-quinolone-a:

208 mg (0.193 mmol) of the compound from Example 10.1.a are stirred with 10 ml of
anhydrous trifluoroacetic acid in 10 ml of methylene chloride at 0°C for 1 hour. The

25  mixture is concentrated and the residue is subsequently distilled with 15 ml of
methanol and chromatographed with methylene chloride/methanol/ammonia (17 %)
10:10:0.8. After subsequent precipitation from dimethylformamide with ether, 52 mg
(28 %) of the target product are obtained. [TLC: acetonitrile/water/glacial acetic acid
5:1:0.2 R, = 0.53].

30
- The following glycoconjugates are prepared analogously to Ekample 10.1 from the
partly protected peptide conjugates in Examples 9.5, 9.7 and 9.10:
Example 10.2
35

N-{N*-[O-(3-O-Methyl-3-L-fucosyl)-4-hydroxy-phenylamino-thiocarbonyl]-lysyl-
alanyl}-quinolone-a:



90: 10: 1] and precipitation from nethyl ene chloride/nethanol 1:1 with ether.
Stirring of the residue with water. Yield: 67 % [TLC
acetonitrile/water/glacial acetic acid 5:1:0.2 Rf= 0.65] Ms-FAB: nfz= 1169
= Mrl. 10 Exanple 11.8 N- {Nerr], N erf[178rs-

[ O (3-Ocarboxynet hyl -[err]-L-fucosyl)-4-hydroxy-phenyl am no-

t hi ocar bonyl ] Edwcisz| } - qucarbblyeate frogn Examplcrrl 2apdptidEdonjugate from Hxample 9.716

1) of b i
rom Example. S0 off 88 kBBl stifh b s¥erll Blecfifia RofkbuRlN Ui =

of the residuethen Finshi chyomatograpRicy Brarrﬁﬁatu@ Mathsadingl vhegsr vathy ms‘rhmne 1N
sodi um hydr oxaﬂsn&ahiéiuaﬁal/axﬁﬂemm(xv %)915 2:058; llareedn dlie S Eyském fvith 25:808.S.

oo 18 A Dot oo GlobBa O ¥ a0

then with nethanol/ether. 68 ng (65 0/() of the target conpound are thus 20
obt ai ned. [TL b PO trile/water/glacial acetic acid 5:1:0.2 Rf = 0. 26].
Exanple 11.9 mgew—? N err]-Bis-

[O(3-Ocar boxyrret hyl - [err] L- fucosyl) - 4- hydr oxy- phenyl am no-

t hi ocar bonyl ] - - -
(0.32 mmol) oNeur bo?-dr Med flfﬂg% i%xcoéﬂrl)' @ﬁ?ﬂ%ﬂﬁgﬁénylfﬂm&mcarboﬁf’q lﬁ@l}
of ani nolfci dqem}weae from Exanpl e 12 9 After concentration of the
reaction batch, taking up of the residue in 10 m of dinethylfornman de and

Sirred af 20EMF 2 hobfBOARRE O XG0 2 b4 8PS Colfydlte B Eldimat

taken up in water and tBdOpH is brought to 5. The product is lyophilized

and digested pitf 30, i fedHe ed staébeﬁ' Lﬁkk@tnglﬁ&bgeﬂi Aﬁﬂﬁﬂél m%i?@theﬂ Hdsh

of the target conpoun t1ng poilnt
218- 220[ dfr] cchrematagsaph x rmrrél/f\r\ra@bwrgr%fcfhp Binal; étangWlt methylene

chloride/methanol/ammonia (17 %) 15:8:0.8. Yield: 39 % [TLC:
acetonitrile/water/glacial acetic acid 5:1:0.2 R; = 0.33].

Examples 11.1 - 11.18
20

General formula

A o o

/ COOH

Example 11.1

25 N-{N*,N°-Bis-[0-(3-O-methyl-B-L-fucosyl)-4-hydroxy-phenylamino-thiocarbonyl]-



10:3: 1.5 Rlerr] = 0.69]. Exanple 11.10 _
N{Nerr],Nerr]-Bis-[O(3-Onethyl-[err]-L-fucosyl)-4-hydroxy-phenyl am no-
t hi.ocarbonyl]- 5 D-1ysyl}-quinol one-a: Educts: 50 ng (0.19 nmol) of
carbohydrate from Exanple 1.3; 0.08 mmol -df'Sani no aci d conjugate from
Exanple 9.9 Preparation anal ogously to Exanple 11.7. Purification by flash
chr omat ogr aphlysyhBr#lgndhquixdloné-ae/ met hanol / anmonia (17 % 10:10:1] and
subsequent precipitation 10 from lme'; hyl en/e IchI or: de/ rr;at hanol OI1: 1 Wlotg

: 9 ri wat er acial acetic aci ;

' E} herb glz]e d o8 /89 rlﬁglp aoC e;;[-gnq{l;[opheneyl 3-O-methyl-B-L-fucoside (Example 1.2) are first

N{Nerr],N ecasdveae@ xx{t@tﬁe[ledstrﬂocyaﬂamsmhn& Wixlel s stRIBEBNY B agifidi ¢ ar bo

lysyl | .15 )
Ot bonyar 3t e 19 BRORRFis terschupigaih S RLet dimedisitRindmids Eh b4 e (0.08 oD
Exanpl e 9.9 Po%}ia[iwl—ﬂ%lambd]-qmnubhy-at di-fifloydaeetate. (Exanipll 913) in nagre[s&kc@ of

acetoni tri |/ yabe f.‘%bﬁglg@r@ﬁémﬁe%%@rf- ; g%‘?égﬁ”ﬂ%%%mb RIP SOt

hi ocar bony| ] - an9 cgrgenirated; ang Mewldugdaummﬁgdl by r@rqmatograpiml[meﬂiyldme
conpound f ro%ﬁﬁﬂd@h@ﬂéﬁoﬂ lacial REPRAESY: 1sy 3@ OPARE IR CbripPidtiol B8
sodi um s one..equi Val e : ti ter
freeze dibl ng’ Sfﬂ‘ﬁﬂ I%g’ Q’QTCIE}%‘BB[#‘H‘I a‘V’r‘i’é& . [TLG:7methylene

Exanpl e 11. 13chlonde/methanol/glac1al acetic acid 80:20:2 R, = 0.5] MS-MALDI: m/z = 1242 =
N—{N[err] N[ effih- Bi s-[ O (3- O et hyl -[err] - D-gal act opyranosyl ) - 4- hydr oxy- phe
nyl am no-

The following glycoconjugates are prepared analogously to Example 11.1 from the
15 peptide conjugates in Examples 9.3, 9.4, 9.8 and 9.9:

Example 11.2

N-{N°, N‘-Bls-[0-(3-0-methyl-[S-L-fucosyl)-4-hydroxy-phenylammo—thlocarbonyl]-
20  lysyl-alanyl}-quinolone-a:

Educts: 50 mg (0.19 mmol) of carbohydrate from Example 1.2;
0.08 mmol of peptide conjugate from Example 9.4
Purification by flash chromatography [methylene chloride/methanol/glacial acetic acid
25  90:10:1] and precipitation from methanol with ether. Yield: 79 % [TLC:
acetonitrile/water/glacial acetic acid 5:1:0.2 R, = 0.42].

Example 11.3

30 N-{N%N*-Bis-[0-(3-O-carboxymethyl-B-L-fucosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-lysyl-alanyl}-quinolone-a:

Educts: 52 mg (0.166 mmol) of carbohydrate from Example 1.10;
0.07 mmol of peptide conjugate from Example 9.4
35  Purification by flash chromatography [methylene chloride/methanol/glacial acetic acid
80:20:2] and stirring of the residue with methanol [TLC: acetonitrile/water/glacial
acetic acid 10:3:1.5 R, = 0.62].



t hi ocar bonyl ] -1ysyl }-qui nol one-a, sodiumsalt: Thi ophosgene (33.5 m, 0.44
nmmol) is added to a solution of conmpound 1.25 (62.8 ng, 5 0.22 mmol ) in
di oxane/water 1:1 (10 m ), while stirring. After 10 mnutes, the mxture is
concentrated in vacuo and the residue is dbi-ed under an oil punp vacuum for
1 hour. The isothiocyanate obtained is dissolved in absol ute

di met hyl f or le 18411 ) and conpound 9.8 (77.4 nmy, 0.1 mml) and

et hyl dii sopropylamne (0.5 nm) are added. The mixture is stirred at room

t enperature for Ngur d~t hen conceptr at in 0 and 1 he.
residue is p&f’l{wilg\b 'ﬁ?'?@’jéﬁoé?ﬁrg’ﬁﬁ Eﬁ?ﬁ%s'ﬁ'iﬂfwxgﬁé’y‘ﬁ'oxy'lg)henytlam““"
chl ori de/ net lthiocarbonyi]lysyl{{>-alayl}iquinblohefacr r] net hanol / ammoni a (25%
20:1]. Yellow crystals are obtained and are suspended in water (10 m).

0. O5N sodi um hydroxi de solution is added dropw se to the suspension, while
stirring, untducts: cl ear44§og&e-ilémobmfcgthqhx&n@)fmm@i@mm 340 on of the

filteredssolution giveg, afoabobhd (39.7 ng, 32 9, [err] =
+25. B[ or ] 15 K S

.(c.= 0. ) . nple 11.14 . ) ..
N-{Nerr], N[ é’wﬁcﬁfchlpoaesb-@w iRk Ewthy@m ]clllbﬂ&s/myslaﬁ'a& geeficragidr | - p
- g:ngCOpyr ?nosmzeza] hatd @xiyriﬁggag Ithei Reiduv @ﬁﬂ’li fﬁ_étﬂahol.yi’(ygl}df qsnh et Omﬁ@
sodi um sal t: n . .98, 4.0, 022 ig,reacted with peptide
conj ugate 9. §%%?rge%%er%a&§&°fu%F§0§%l’gigfcrPt@&' in Exanple 11.13 and
the product is purified. A yellow anorphous solid (62.5 ng, 40 % is _
obt ai ned; [elﬁ!ékfg:q!gﬁFQ[ err] (c = 0.26/Herr]O. Exanple 11.15
N-{Nerr], N - - (2-O-nethyl-4-0 (3" -O Methyl -[err]-D gal act opyr anos
yl)-[err]-D )
gl ucopyr@Nos N-XNANWBiEJOL (IR R iTbEYa)-4H kﬁ?mh Eayifiglthictarboh I-
sodi um 25 S IXt' Co.rrpqungl.l.Sg (10 )5 ngy,m'g.z rm%l) IS rclaact ed j\'/]\np?%@
pepti de conj GS’&W ~QUIBOOPE-A ;. 0.1 mmol) "as described in Exanple 11.183.
Purification by reprecipitation from nethanol/nethylene chloride 1:1 with

which ar e coRgBiuq | had g fo2¥e Rithoh 9P cibhy fhidRgn Pkt 131, 21 St s
anor phous solid (51.1 97 mmolgofipeptidet conjegate fremyExample9.H (¢ =
0. 24/ H er r ] Opyrification by flash chromatography [methylene chloride/methanol/glacial acetic acid
15  80:20:1] and stirring- of the residue with methanol/ether. Yield: 90 mg (89 %); [TLC:
acetonitrile/water/glacial acetic acid 5:1:0.2 R;= 0.51] MS-ESI: m/z = 1212 = M+1.

Example 11.6

N-{N*N°-Bis-[O-(3-O-methyl-p-L-fucosyl)-4-hydroxy-phenylamino-thiocarbonyl]-
lysyl}-quinolone-a:

20  Educts: 70 mg (0.258 mmol) of carbohydrate from Example 1.2;
0.11 mmol of amino acid conjugate from Example 9.8
Purification by flash chromatography [methylene chloride/methanol/glacial acetic acid
90:10:1] and precipitation from methylene chloride/methanol 1:1 with ether. Stirring of
_ the residue with water. Yield: 41 %. [TLC: acetonitrile/water/glacial acetic acid 5:1:0.2
25  R;= 0.65]. '



- 180 - Exanple 11.16 N {Nerr],Nerr]-Bis-

[O(3-Onethyl-[err]-D gal act opyranosyl) 4- hydr oxy- phenyl am no-

t hi.ocar bonyl ] -D-1ysyl }-qui nol one-a, sodiumsalt: Compound 1.25 (62.8 ny,
0.22 mol) is reacted with peptide conjugdt’e- 9.9 (77.4 ng, 5 0.1 mmol) as
described in Exanple 11.13 and the product is purified. A yellow anorphous
solid (77.3 dsxangledd.7 s obtained; [err] = -23.8 (c = 0.63/Herr]O.
Exanple 11.17 N {Nerr],Nerr]-Bis-

[ O (3-O net hyl - D nqQpyr anosyl ).- 4- hydr ox henyl am no- ..

i sear bonyl NANEe RO uRES EB SuroambeydroRy phéediaimtnthiocsmbopy- o
nmg, 0.22 molD-lysyl}rqeindledesat:t h peptide conjugate 9.9 (77.4 ng, 0.1 nmmol ) as
described in Exanple 11.13 and the product is purified. A yeI | ow anor phous
solid (33.6 ng, 27 % is obtained, [)err] = +0.7[err] (c = 0.28/Herr]O.
Exanpl e 11. 1&ducts: 50 mg (0.19 mmol) of carbohydrate from Example 1 2;

(N errs NLer ] - Bi - [ Grfiubd Sr-oRifl ol coflghle RoIFARAPYIRNOSY! ) - [err] - D

- gl ucopyranos | )-4-

hydr oxy- phen ualﬁca%ortbw BHash ehspmpetography Jinethyisne chloside/methanolglagial gestic acid
Conpound 1. 5&0(19)81 dredipitatiof T mieth ﬁ&@lﬁﬂld&lﬁﬁhﬂﬁﬂﬂ*ldﬁuﬁ@ﬂieﬂgﬁﬁﬂnﬁoﬁ

bur i 1100, A JHTS sesw%s?pﬁv%ﬁ%% iy Jaf‘(Ei’i‘E%ce el R aREi R S §1-02
-21.8 (¢ = ORZ 6681 MSSFABEmaep 66912 M+1. 12. 15 20  General fornula -
181 - [err] Exanple 12.1 - :

10 Example 11.8

N-{N¢,N°-Bis-|O-(3-O-carboxymethyl-B-L-fucosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-lysyl}-quinolone-a, di-sodium salt:

Educts: 50 mg (0.16 mmol) of carbohydrate from Example 1.10;
0.07 mmol of amino acid conjugate from Example 9.8
15  After concentration of the reaction batch, taking up of the residue in 10 ml of
dimethylformamide and addition of 8 ml of a 0.IN sodium hydroxide solution, the
mixture is stirred at 20°C for 2 hours. After renewed concentration, the residue is taken
up in water and the pH is brought to 5. The product is lyophilized and digested with
methanol and then with methanol/ether. 68 mg (65 %) of the target compound are thus
20  obtained. [TLC: acetonitrile/water/glacial acetic acid 5:1:0.2 R; = 0.26].

Example 11.9

N-{N*,N*-Bis-[0-(3-O-carboxymethyl-3-L-fucosyl)- 4-hydroxy phenylamino-
thiocarbonyl]-D-lysyl}-quinolone-a, di-sodium salt:

_ Educts: 100 mg (0.32 mmol) of carbohydrate from Example 1.10;
25 0.13 mmol of amino acid conjugate from Example 12.9
After concentration of the reaction batch, taking up of the residue in 10 ml of
dimethylformamide and addition of 16 ml of a 0.IN sodium hydroxide solution, the
mixture is stirred at 20°C for 2 hours. After renewed concentration, the residue is taken
up in water and the pH is brought to 5. The product is lyophilized and digested with
30  methanol and then with methanol/ether. 160 mg (77 %) of the target compound are



N-{N -

[O(3-OMethyl-[err]-L-fucosyl)-4-hydroxy-phenyl am no-t hi ocar bonyl ] - D

al anyl }-qui nol one-a: 447 ng (1.66 mmol) of p-am nophenyl
3-O-nethyl-[err]-L-fucosi de (Exanple 1.2)1%8e 5 first converted into the
| sot hi ocyanate in_accordance with the instructions in

the product i%us iebteiredy, Melting poiny: A18-320°G mt%yﬂqe&%%/&’ét%h‘ilal aﬁetéclaGQ
mol ) of N[Di@bary/Rl =qug910l one-a, trifluoroacetate (Exanple 9.1) in the
presence of 568 [err]| of "ethyldiisopropylam ne. The m xture is stirred at
roomtenperature for 2 hours and concentrated and the residue is purified
by several prEgampleati.bhs from net hyl ene 10 chloride/methanol 1:1 with
ether. The filter residue is then stirred twice nore with water. 876 ng (66
% of the tar roduct are obtained. Melting point: 198[err]C [ TLC
Abetoni tri | of NeNANGBiscIQC-Qometiylato Lefusosylpd by Rroxy-phesaamipecthiosarbausi

gl ycoconj ygat pygfifqaindisiesst anal ogously to Exanple 12.1 fromthe am no
acid conjugates’i'n Ig—_lxarrp les 9.1 and 9.2: 15 Exanpl e 12.2

N{N -[O(3-OMethyl -[err]-L-fucosyl)-4-hydroxy-phenyl am no-t hi ocarbonyl]-a

:Einyl I} guizngEdmitﬁs_ : :a EdSG g g()I .19 nﬂiﬁﬁﬂf{:ﬁb&%ﬁtﬁﬁo}n E&hamprebnhydr ate from
anpl e 1. urificati op.by chr omat 9

chl ori de/ met hanol / gl aci QPQ 8 e af&; %Bé)a%ﬁfﬁn E %@ggg?at ion from

met hyl ene chl Preparationet snalngously 1toniBxampleh di . 7anBurifidation npy dlash hehrbinatography

residue with lo f1 I I

oot C aC| q SHqétgj;lsneRt;fglbﬁ e/ﬁfégﬁg Yﬁﬁm&na g /@) 1%}(9 'ﬁh& shﬁs%ﬁﬁ@ﬁ%éd?h%ﬂoﬁ

N-{N - [ 0103- drem tmstghmw chlgride/methaned 131 M%bd?‘@ﬂ/l aﬁ@}m 8% to- {hL&carb

onyl ] - Dal ana{de}oxmww%eﬂgta@lalaeaw&@sqmzakt oshct s: 523 ny (1.67
rrrml) of carbohydrate from Exanple 1.10;

Example 11.11

N-{N“,NE-Bis-[O-(oc-L-rhamnosyl)-4-hydroxy-phei;ylamino-thiocarbonyl] -D-lysyl}-
quinolone-a:

15  Educts: 50 mg (0.19 mmol) of carbohydrate from Example 1.21;
0.08 mmol of amino acid conjugate from Example 9.9
Preparation analogously to Example 11.7. Yield: 57 %. [TLCi acetonitrile/water/glacial
acetic acid 5:1:0.2 R; = 0.63].

Example 11.12

20  N-{N°N°-Bis-[O-(3-O-methyl-p-L-fucosyl)-4-hydroxy-phenylamino-thiocarbonyl]-
D-lysyl}-quinolone-a, sodium salt:

58 mg (0.05 mmol) of the compound from Example 11.7 are suspended in water and
converted into the sodium salt with one equivalent of a 0.IN sodium hydroxide
solution. After freeze drying, 60 mg of the target compound are obtained.



5 840 ngy (1.39 nmmol ) of the conpound from Exanple 12.1 After
a reaction tinme of 6 hours, the mxture is concentrated and the residue is
.stiorred with water. Flash chromatography [ nethyl ene

chl ori de/ net hanol / ammoni a (17 9% 15:8:0.817%ater in the same system 10: 1: 1]

follows freeze drying from di oxane/water. The product is then taken up in
water, one eqﬁﬂmﬂnboﬁ_& a 0. 1N sodi um hydroxide 10 solution is added and

| yophilization is again carried out. Yield: 525 ng (45 % . [TLC

_ tonitrilel | al ti id 5:.1:0.2 Rf =.0,39],. EX le, 12. 4 N-
N o (1 er AR RERRIG 6 e S B Bopntasenbrate i sbysoi Ry EIADr
qui nol one- a: thiocarbonyd}-lysyl}-quidélonera{ Sodium sald| ) of carbohydrate from

Exanple 1.21 Purification by flash chromat ography [ nethyl ene
chl ori de/ met hanol / gl aci al acetic acid 90:10: 1] and precipitation from

met hanol wi t hTkipplasgeng @B & mb @ 44gmpol) ispddgdtp@ sohrtionsficomppend \h28 (628 ms; al

acetic acsd 5932 thrdolitin dioRarfbAlvaterd 19 (10/nhIPWIEE Sirdif® CAOMrUDAMRMte! heRhRXRAE €d
frompartly protected

L St i Lo A ARl o1
{ :\l[ er Ir ]} -[O( SI‘llﬁ} I¥bthivdyahate optainekiLis disgblved it yboluty dirhethylferiantidé ((10ad), hady! ]
-lysyl }- quingl one- ga: . .
125 ay N N SPRest 08 @7y 01 oD 2pd phldiismronyiamine O mRATS PAdEch3he ni o
car bonyl | - 25mixturk[igstitfed dtiroomdempergtune fdrdb\hoarsoandythén tonephirated imvdconend:
92 0184 : D= &g@hﬂ%ﬁl - = 65'%71\1 ' g@aé(ﬁ@?}{m '
1. Z;rgag elﬁi rgiﬁpt%%}]d\ijgrlggﬁ nto the cpgbgﬁ]t?%% ngléegﬁj:ﬂ]r:]né&-}%or ance wt téfga
i nstructi ons @A “BEkH:E 2 methanolammonia (35%a 48+ 1. Xellomesry#tals greebtaipedandare of
di met hyl f or megiispéhdell i wafe (TOmiY) 094N sodiumd BpdroxideBbluti6h is added dropwise to the
tN; |[ :c\l |[ 5{); L;i((:];![sglgée%g oln: g_hﬂg ts it g?%lrltaoanéﬂegr_slo}/u%ln]fagﬁjsl G)lqi 2 ’18)' Ell,’yophilization of the

filtered solution gives a yellow amorphoﬁs solid (39.7 mg, 32 %); [a]2® = +25.8°

15  (c = 0.26/H,0).

Example 11.14

N-{N%,N*-Bis-[0-(4-0-~(3'-O-methyl-B-D-galactopyranosyl)-p-D-glucopyranosyl)-4-
hydroxy-phenylamino-thiocarbonyl}-lysyl}-quinolone-a, sodium salt:

Compound 1.58 (98.4 mg, 0.22 mmol) is reacted with peptide conjugate 9.8 (77.4 mg,
20 0.1 mmol) as described in Example 11.13 and the product is purified. A yellow
amorphous solid (62.5 mg, 40 %) is obtained; [a]3’ = +12.9° (¢ = 0.26/H,0).

Example 11.15

N-{N“,N"‘-Bis-[O-(2-O-methyl-4-0-(3'-O-Methyl-B-D-galactolpyranosyl)-B-D-
glucopyraneosyl)-4-hydroxy-phenylamino-thiocarbonyl]-lysyl}-quinolone-a, sodium
25 salt: -

Compound 1.59 (101.5 mg, 0.22 mmol) is reacted with peptide conjugate 9.8 (77.4 mg,
0.1 mmol) as described in Example 11.13. Purification by reprecipitation from
methanol/methylene chloride 1:1 with diethyl ether and extraction by boiling with
ethanol gives yellow crystals, which are converted into the sodium salt as described. A
30  yellow amorphous solid (51.1 mg, 32 %) is obtained; [a]3° = +27.9° (c = 0.24/H,0).



(Exanmple 9.11) in the presence of 116 [err]| of ethyldiisopropylam ne. The
mxture is stirred at roomtenperature for 16 hours and concentrated and
.the residue is purified by precipitation fromnethylene chloride with
ether. The filter residue is then stirred180- further with water and

| yophil'i zed from di oxane/water. 290 ng (79 %9 of the target product are
obtai ned. [TLExampR bR16rile/water 10:1 Rlerr] = 0.6]. 12.5)
N{Nerr]-[O(3-OMthyl-[err]-L-fucosyl)-4-hydroxy-phenyl am no-t hi ocar bony
|]1- lysyl}-quinolone-a: 288 ng (0.267 mmol) of the conpound of Exanple
12.5.a are di Nsﬂﬂ‘f&Nd-Bia-[m}(ﬁO-@ietth-ﬁ Drpaltadtepyraniosyl)iddbydroxy-ghenylaxhino-

pi peridine ar esdifiamPEln stirred at 20[err]C for 30
mnutes, it |§“€%yr%§g'rll If Z}rgyl‘g néﬁdr!%m ue 1s precipitated from net hyl ene
chloride with et her. The product is purified by flash chronatography

[ et hyl ene chtemip dﬁ»icmenb ﬁhn(ol)71s%ac1&wﬁh§k udérm}g@atedms (7B4 mg,

stirred wiith her |l yo i ze m of. t.h et
pr oduct are oﬁ‘gl F’H@] 5‘¥ gq’ﬁ} @%ﬁ‘m} t?‘agﬁﬂé‘ﬁ%dﬁ(ﬁ {l%y %
10: 10: 5 Rf ﬂndl]phoﬂ'mmlfd)qmdj\mgg@I%)cmmblq1naght[eﬁ°a=r<23p8°e(pa=r @63&[}6])ogousl y
to Exanples 12.5 fromthe conjugates in Exanple 9.11 and 9.6: Exanple 12.6
N-{Nerr]-[O (3-0O Carboxynet hyl -[err]-L-fucosyl)-4-hydroxy-phenyl am no-t hi 0
carbonyl ] - 20Example/1L.17ui nol one-a, di-sodiumsalt: Educts: 63 nmg (0.2
mmol ) of carbohydrate from Exanple 1.10; 158 ng (0.18 mml) of conpound

from Exanple Q. 11, Purificat of _t nt er nedi at e g flash . '
chr omat ogr ap h&' ﬁeﬁﬁﬁ‘éﬂb éﬂ%g ﬂﬁha'ﬂarlrawaﬁ%%ﬁvfly%ﬁw&mm— er
in the sane sﬂﬁbﬁfb&ﬂyl].-m-ly]syt}rqi:méloﬁéa, sédiemf sadal st age by stirring several
times with nethanol and washing of the filter residue with ether. Yield: 44
% The product is then suspended in water, the di-sodiumsalt is prepared
with 2 ed0i vaCempeurat 1 é0(062.&|m(ﬁ.22mnyﬂl}mxem®withlpemmeammugme SR(Tit.4 @ng,i s

ongp]hl lized. §Tlfimdlf &t Yebdriteli S Bk&hAI8! PCI Rlan@CHE ' frodidt s iritied: A Fefiéw] =
amorphous solid (33.6 mg, 27 %) is obtained; [a] = +0.7° (c = 0.28/H,0).

Example 11.18

N-{N*,N*Bis-[0-(4-0-(3’-O-methyl-8-D-galactopyranesyl)-§-D-glucopyranosyl)-4-
15  hydroxy-phenylamino-thiocarbonyl]-D-lysyl}-quinolone-a, sodium salt:

Compound 1.58 (98.4 mg, 0.22 mmol) is reacted with peptide conjugate 9.9 (77.4 mg,
0.1 mmol) as described in Example 11.13 and the product is purified. A yellow
amorphous solid (63.0 mg, 41 %) is obtained; [a]3° = -21.8° (¢ = 0.22/H,0).

Examples 12.1 - 12.15

20 General formula



- 184 - Exanple 12.7

N{Nerr]-[O(3-0 Carboxynet hyl -[err]-L-fucosyl)-4-hydroxy-phenyl am no-thio
carbonyl]- 1ysyl-Dal anyl }-qui nol one-a: Educts: 147 nmg (0.47 mol ) of
car bohydrate from Exanple 1.10; 5 - 181 - 448 mg (0.47 mmol ) of
conpound from Exanple 9.6 Purification of the internedi ate stage by two
precipitations from nethylene chloride/nethgnol 1:1 with ether; stirring
of the filter residug with water (yiel Purification of the final
stage by flash chro ri de/ met hanol /amonia (17 %
10: 10: 2] ; precﬁs' e 10 wth ether. Yield: 59
% [TLC. acetonitr ' = 0.4]. Exanple

12.8
N-{Nerr] - [ O (3R Methyl -Qerr ] | ami no-th
| 0- carbonyl]-1lysyl }wa nol one-a, hydrochl or v ound 1.25

(62.8 ng, 0.22 mol);
0.2 mmol ) Purification of the internediate stage by fla g
[ met hyl ene chl oride/ nethanol 10:1 [err] ?=0f&rr] 2:1]. IYeI I w crystal s
(145.7 ng, 67 % are obtained; TLC [nethylene chloride/ nme nol 5:1]:
Rlerr] = 0.48. The fluorenyl-9-nmethoxycarbonyl group is t split off as
described in Exanple 4.5 and the product is purified. Yellow 20 crystals
are obtained End are_suspended in water (10 nml). 0.1N hydrochloric acid is
added dropwi s&X :2uspension, while stirring, until a clear solution -
forms (pH > 3). Lyophilization of the filtered solution gives a yellow
h I = +3 = 0. /H 1.0..

Exng;rgl guiz-sg élg{l(lljfa é’a (o2 Met?nyl/%-L- uconl)-4-hy ro y-pinlen§l%mmo-t ?ocag'l?(rniyl]
N-{N err] - [ O alapgl}tyuifelonctay| - [ err] - D- gal act opyr anosyl ) - 4- hydr oxy- phenyl ani
no- thiocar bonyl ] -I ysyl }-qui nol one-a, hydrochl oride: Educts: conpound
1.32 (65.9 ng, mol ) ;
447 mg ( 1.66 mmol) of p-aminopheny] 3-O-methyl-B-L-fucoside (Example 1.2) are
5 first converted into the isothiocyanate in accordance with the instructions in Example

10.1.a and the product is then coupled in 40 ml of dimethylformamide with 1 g (1.66

mmol) of N-[D-alanyl]-quinolone-a, trifluoroacetate (Example 9.1) in the presence of

568 ul of ethyldiisopropylamine. The mixture is stirred at room temperature for 2 hours
and concentrated and the residue is puiiﬁed by several precipitations from methylene

10 chloride/methanol 1:1 with ether. The filter residue is then stirred twice more with
water. 876 mg (66 %) of the target product are obtained. Melting point: 198°C; [TLC:
acetonitrile/water/glacial acetic acid 5:1:0.2 R, = 0.63].

The following glycoconjugates are prepared analogously to Example 12.1 from the
amino acid conjugates in Examples 9.1 and 9.2:

15 Example_ 12.2

N-{N ’-[0-(3-O-Methyl-ﬁ-bfuwsyl)-4-hydroxy-phenylamino-thiocarbonyl]-alanyl}-
quinolone-a:

Educt: 25 mg (0.092 mmol) of carbohydrate from Example 1.2

Purification by flash chromatography [methylene chloride/methanol/glacial acetic acid
20 90:10:1], precipitation from methylene chloride/methanol 1:1 with ether and stirring of

the filter residue with water. Yield: 53 mg (52 %). [TLC: acetonitrile/water/glacial

acetic acid 5:1:0.2 R, = 0.65].



pepti de conjugate 9.11 (180.0 ng, 0.2 nmmol) Purification of the

I nternmedi ate stage by flash chromat ography [ nethyl ene 30

chl oariide/ met hanol 10:1 [err] 7:1 [err] 1:1]. Yellow crystals (115 0 ng, 52

% are obtained; - 185 - TLC [net hyl ene18hlori de/ net hanol 5:1]: Rf =

. 0.44. The fluorenyl -9-nmet hoxycarbonyl group is then split off as described

. in Exanpl e 4. Spadqiplen®2.product is purified. Yellow crystals are obtained

- and are suspended In water (10 m). 0.1N hydrochloric acid is added

dropwi se to the suspensi.on, while stirring, until a clear solution forns

(pH > 3). 5 Ny@dpHO-(30-Carbaxiynietbylt§-1L-fircosyls4hydroxy-phenplaminosthidaarbonyl]-
i oA - — —

Exng:rgrguiz.sﬂ)l ﬂ-:{lglfyl}o’-q%oléﬂe-{,‘)moLg-rsf)&ium e 2lerr] (c 0.34/Herr]O.

N-{Nerr]-[O(3-OMthyl-[err]- Dmannopyranosyl) 4- hydr oxy- phenyl am no-t hi o

- carbonyl | - VE&L&S qui ”%ﬁ‘ﬁng}l pédrﬂ&h dede froEﬁEﬁémple 1,10;,conpound

1.40 (62.8_ny, 0.22 mol 2‘?‘;{8’3‘5‘8&?@ evé%‘ﬁﬁ’tgﬁfggﬂﬁﬁ n?ﬁi/l)ene

Purlflcatlén of the |nte
chl ori de/ met haafikr 4 Peattib® tifle &F 6L hdnas, the hikiure ¥ed¢dnoentratedsaml fhe(rSﬁdﬂe I¥ostirréd

1 uor enyl - o- et TRSH oEfH Rsmitdpnhy ToRBRIGRS iy meeBblimmonisa (17
Exanpl e 4.5 antﬁ 8 IGeB dated irc thei sameusyisfeime d0: lYléIibﬂows freszeaflying Gonbdiakanedwatad
2 SIS e ooty LB ot 1, NS B

the suspensi on, e stirring,

Lyophi | i zA®i onsodutionHis added andolyophilization s ggain samiegaut.oYickkde) mﬁjé‘ﬁs%'b i[dLC:

(78.2 g, 43 %cetdnfild'water/sfacialadeticacildt $A/0L R =|639). 20 - Exanple 12.11
N-{Nerr]-[OC(4-O (3 -O Mthyl-[err]-Dgal actopyranosyl)-[err]-D gl ucopyran
osyl)-4- hydroxy-phenyl am no-t hi ocar bonyl ] -I ysyl } - qui nol one- a,

hydr ochl ori de: Example 12.4

N-{N’-[O-(a-L-Rhamnosyl)-4-hydroxy-phenylamino-thiocarbonyl}-D-alanyl}-
quinolone-a: '

15  Educt: 20 mg (0.076: mmol) of carbohydrate from Example 1.21
Purification by flash chromatography [methylene chloride/methanol/glacial acetic acid
90:10:1] and precipitation from methanol with ether. Yield: 20 mg (34 %). [TLC:
acetonitrile/water/glacial acetic acid 5:1:0.2 R; = 0.42].

The following glycoconjugates are prepared from partly protected N-(lysyl)-
20 quinolone-a conjugates and N-(lysyl-D-alanyl)-quinolone-a conjugates:

Example 12.5

N-{N*-{O-(3-O-Methyl-§-L-fucosyl)-4-hydroxy-phenylamino-thiocarbonyl}-lysyl}-
quinolone-a:

12.5. a)N-{N [0-(3-0-Methy]-B-L-fucosyl)-4-hydroxy-phenylammo-thlocarbonyl]-
25 -[ﬂuorenyl-9-methoxycarbonyl]-lysyl}-qumolone-a.

92 mg (0.34 mmol) of p-aminophenyl 3-O-methyl-B-L-fucoside (Example 1.2) are first
converted into the isothiocyanate in accordance with the instructions in Example 10.1.a
and the product is then coupled in 20 ml of dimethylformamide with 300 mg (0.34



Educt s: compound 1.58 (98.4 ng, 0.22 mmol); peptide conjugate 9.11
(180.0 ng, 0.2 mmol ) 25 Purification of the internediate stage by flash
chr omat ogr aphy [ net hyl ene chl ori de/ met hanol /anmonia (25 % 20:10:1 [err]

- 10:10:1 [err] methanol /ammonia (25 % 20:.1j83 Beige crystals (132.1 ng, 53
% are obtained; TLC [nethyl ene chloride/ nethanol/ammonia (25 % 10:10: 3]:

(If[eg L H b:doi 60-m$91§| bF Z'N[ é(hu%ﬁnﬂ@-hﬁm&d 9%&36&9_1)-Ws?19-@;1hﬁ)16d&?}| &mlddroaifef[at]ﬁs
n Exanpl e an e pro i urified. Yellow crystals
are obtai ned Eﬁﬁé@lﬂ@ %l p’é‘n&'&ePrFWgWanrcltl?fa of Tﬁy@"_li%rwg?"%‘m tﬁf’ ém&ﬁﬁ‘% %s
?dded ((Jlr a pwi :s), ;stii‘:rﬁd hhﬁ’plﬁi_mn?me forvlé chm_rT;aﬂct urdnng;tfamfd_- arid the cdsighue isplrifiaddry
or s > 3). Lvophilizati t e -
196 Shor phoeiiRgh 45fA eyl Bforldel hih dinei? 1! Sferdhaidfe 35 it Hifred
0. 27/ H err§ O furTher Wwith Mawirrepdolygphibized from dioxanebvaere 299 aug (79 &ecoh therfarget
with the instnp ar}igf’gx%lc’;zﬁiﬁigécg”[ﬁ,@: héetdnitileifaté?a 0:1 R=Upgpbst i tut ed

qui nol one- a:

N-[ O (3- O Carboxynet hyl -[err]-L-fucosyl)-4-hydroxy-phenyl am no-t hi ocar bonyl
]1- quinol one- 32.5)i NS{N’"—rm(s-ﬂ-ﬂ\letﬁsﬂ-lﬁlls-fucosyl)-ﬁ&ﬂrﬁﬂy-ﬁ)ﬂeﬂﬁamiﬁé-)hioéarbonyl]-
car bohydrat e flro Ex.arrF) e 1.10; 70 ng (0.167 mml) of quinolone-a After a
reaction tine Y6 IWINEeHhe nixture is concentrated the residue is taken
up in 10 di met hyl f ormam de and the m xture is stirred with 4 m of a 0.1N

sodi um hydr oxi l &b i fd i t y
[ net hyl ene chl%?.‘@%/%%ﬁ%@? gﬁnt%%y%mydi@fdﬁ@ﬁg _12}5.%%38&1#%&;@38%?9?0
7 with a 0 INmehylers ehloride. ard §ombiof giperiding gesprdded; Adften fhe mixys jhag been |
E'f el_dio 551(23 ”EAE%"&@% 209 (f‘%%@ Elifited, i isCdonpémiatedl &1 fk reqaid B Fredipitdied fdn?
= 0.42] Iﬁel\’t/liSYICHC % hioride “with “Sthdr, Tl pro s %Hi}i'ed by flash chromatography
[methylene chloride/methanol/ammonia (17 %) 10:10:2]. The residue is stirred with
- ether and lyophilized from water. 90 mg (39 %) of the target product are obtained.

15 [TLC: methylene chloride/methanol/ammonia (17 %) 10:10:5 R, = 0.4].

The following glycoconjugates are prepared analogously to Examples 12.5 from
the conjugates in Example 9.11 and 9.6:

Example 12.6

N-{N*-[0-(3-O-Carboxymethyl-S-L-fucosyl)-4-hydroxy-phenylamino-thiocarbonyl]-
20  lysyl}-quinolone-a, di-sodium salt:

Educts: 63 mg (0.2 mmol) of carbohydrate from Example 1.10;
158 mg (0.18 mmol) of compound from Example 9.11

Purification of the intermediate stage by flash chromatography [methylene

chloride/methanol/ammonia (17 %) 15:4:0.5; later in the same system 10:10:1] and of
25  the final stage by stirring several times with methanol and washing of the filter residue

with ether. Yield: 44 %. The product is then suspended in water, the di-sodium salt is

prepared with 2 equivalents of a 0.1N sodium hydroxide solution and the solution is

lyophilized. [TLC: acetonitrile/water/glacial acetic acid 10:3:1.5 R, = 0.34].



Exanpl e 12.13

N[O (3-OMethyl-[err]-L-fucosyl)-4-hydroxy-phenyl am no-t hi ocarbonyl ] - qui no
| one-.a: Educts: 32 ng (0.12 mmol ) of carbohydrate from Exanple 1.2; 50
ng (0.12 mol) of quinol one-a 20 Reactiggd4ti ne of 2 hours; purification
by flash chromat ography [nethyl ene chl ori de/ net hanol /gl acial acetic acid
9:10: 1] ; preckgimhnle p7from net hyl ene chl oride/ methanol 1:1 with ether.
Yield: 59 ny (51 % [TLC. acetonitrile/water 10:1 Rlerr] = 0.43]. Exanple
12. 14 25 N {Nerr]-
[ O ( 3- O Met hyN-{N¢+[Q-(3-O-CasbosymethylySHl ofucogiile4-hiydroxy<phiehylandn dythigdarbenyl]-
qui nol one- a, r (0.1 nml) of ‘the conpound from Exanple
12.5 are takeﬁ&/’&i ﬂc&lﬂ% gﬁimﬁg'e'@ - 187 - converted into the salt with one
equi val ent of O. 1N hydr ochl orlc aC|d After freeze drying, 88 ng of the

}\ﬂ let c]om[)cc)} (%h (o} (I\a/e?Et ﬁﬁ% f al-ﬁohhdrart%from haar le i lno t hi ocar bony
err yl - err% -I-fucds y

|]-dianmind- 5  propion 470?"5}9& élg 8!#95%55@‘“?%@ gl ycoconj ugat e

]_:L2 5 i s[ pr eioarmtﬂﬁmﬁinogﬁumey mternEediaitel I etaga By} twioa pevipitationst foas méthylenag
rom Nerr Y. N L-

di ami nopr opi 0 é\é &gﬂ‘ﬁclatg’ﬁtgl g#é %1% %é%ﬂ%ﬂ?ﬁ@‘ﬁ%ﬁ@ﬁ@o%ﬁ@

acetic acid 5Pur1®’1®.tRpmr¢1]' theofﬁial sage Byafidsks ch3omasngraphy oimethyleeer |

Exanpl e 13. 1 chioride/methanol/ammonia (17 %) 10:10:2]; precipitation from dimethylformamide -

10  with ether. Yield: 59 %. [TLC: acetonitrile/water/glacial acetic acid 10:3:1.5 R, = 0.4].

Example 12.8

N-{N%[O-(3-O-Methyl-8-D-galactopyranosyl)-4-hydroxy-phenylamino-thio-
carbonyl]-lysyl}-quinolone-a, hydrochloride:

Educts: compound 1.25 (62.8 mg, 0.22 mmol);
15 | peptide conjugate 9.11 (180.0 mg, 0.2 mmol)
Purification of the intermediate stage by flash chromatography [methylene
chloride/methanol 10:1 — 7:1 - 2:1]. Yellow crystals (145.7 mg, 67 %) are obtained;
TLC [methylene chloride/methanol 5:1]: R, = 0.48. The fluorenyl-9-methoxycarbonyl
group is then split off as described in Example 4.5 and the product is purified. Yellow
20  crystals are obtained and are suspended in water (10 ml). 0.IN hydrochloric acid is
added dropwise to the suspension, while stirring, until a clear solution forms (pH > 3).
Lyophilization of the filtered solution gives a yellow amorphous solid (119.4 mg, 66
%); [a]2’ = +33.8° (c = 0.28/H,0).

Example 12.9

25  N-{N*[O0-(3,6-Di-O-methyl-8-D-galactopyranosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-lysyl}-quinolone-a, hydrochloride:

Educts: compound 1.32 (65.9 mg, 0.22 mmol);
peptide conjugate 9.11 (180.0 mg, 0.2 mmol)
Purification of the intermediate stage by flash chromatography [methylene
30  chloride/methanol 10:1 — 7:1 — 1:1]. Yellow crystals (115.0 mg, 52 %) are obtained;



N-{N

- I[ O ( |3} O Met hlyl -0 e[)r] 1|§ f uigS)lll );4@h.ydr ny- pBenyI am no-t hi ocar bonyl ] -D

~al anyl } - qui nol one- b: .1l.a i nol one- b:

4-am no-7-[ (3aRS, 4RS, 7aSR) - 4- am no-1, 3, 3a18k 7, 7a- hexa- hydro-i soi ndol - 2-yl ]
-1-cycl opropyl - 6-fluoro-1 , 4-di hydr o- 8- nethoxy-4-oxo-3- qui nol i necar boxyl i c
acid 170 my (F.& lenefchﬂormeﬂhétﬁam <sy1q 2. M]mtwe@nﬂb ﬁaéﬂmﬂﬁcai'ﬁon]yl
mml ) of (3aRS, 4I£S lb% aE )éé{{}é/ | SOi nd9 & SR
added to 310 gx;@u;mf lﬁﬂff?s cgqscrl ed in xamp’.le ductis purified. Yellow
5-ani no- 1- cy airgsualojays oBt,aﬂledldnkilme Guspefdet hydnatar &1 el ok yN4hyalrachloric acid is

i ol neoa” B bionSiltl'e il Sl ol SR ERAP LA (1"
hour. It §s d@mbﬂtzamreqf tha filtgredsolution givesiagigHowamarphaus golid (34 hmgu 61 20; m

of water anda[ I‘]lﬂiﬁ‘—udu?%ﬂmhgy precipitated is filtered off with
suction and dried at 10 err]Cln vacuo. 5 Yield: 301 ng (70 % of

theory), Melting point: 237-239[err]C (with deconposition). 13.1.b)

N-[ D- Al anyl | -Exsnigled2ct@®, trifluoroacetate: 10 The target corrpound S
prepared anal ogously to Exanple 9.1 starting from conpound 13.1.a and
N- (tert-butoxycarbonyl)-D al ani ne.

13. 1) N-{N - (N-({N“QMS-FQ+Mpﬁlyl]-ammwy)rmhyﬂfbhydmmwmm-ﬂdaf bon
yl']-D alanylgd e orfdftipound is prepared anal ogously
to Exanple 12. { st f! gg (P"g‘r}nﬁ'c%ﬁbggﬂ{dﬁ% 1.D and p-am nophenyl
3-O-nethyl-[err]-L-fucoside (Exanple 1.2). Exarrpl es 14: 20 General formula

10  Educt: compound 1.40 (62.8 mg, 0.22 mmol);
peptide conjugate 9.11 (180.0 mg, 0.2 mmol)
Purification of the intermediate stage by flash chromatography [methylene
chloride/methanol 10:1 = 5:1 — 1:1]. Yellow crystals (96.7 mg, 44 %) are obtained;
TLC [methylene chloride/methanol 5:1]: R; = 0.47. The fluorenyl-9-methoxycarbonyl
15  group is then split off as described in Example 4.5 and the product is purified. Yellow
crystals are obtained and are suspended in water (10 ml). 0.IN hydrochloric acid is
added dropwise to the suspension, while stirring, until a clear solution forms (pH > 3).
Lyophilization of the filtered solution gives a yellow amorphous solid (78.2 mg, 43 %);
[a]2® = -157.2° (c = 0.30/H,0).

20 Example 12.11

N-{N*-{0-(4-0-(3’-0O-Methyl-8-D-galactopyranosyl)-8-D-glucopyranosyl)-4-
hydroxy-phenylamino-thiocarbonyl]-lysyl}-quinolone-a, hydrochloride:

Educts: compound 1.58 (98.4 mg, 0.22 mmol);
peptide conjugate 9.11 (180.0 mg, 0.2 mmol)

25  Purification of the intermediate stage by flash chromatography [methylene
chloride/methanol/ammonia (25 %) 20:10:1 — 10:10:1 — methanol/ammonia (25 %)
20:1]. Beige crystals (132.1 mg, 53 %) are obtained; TLC [methylene
chloride/methanol/ammonia (25 %) 10:10:3]: R, = 0.60. The fluorenyl-9-
methoxycarbonyl group is then split off as described in Example 4.5 and the product

30 is purified. Yellow crystals are obtained and are suspended in water (10 ml). 0.IN
hydrochloric acid is added dropwise to the suspension, while stirring, until a clear
solution forms (pH > 3). Lyophilization of the filtered solution gives a yellow



A [err] R4 Quinol one-c: :

8- (2-am no- 5- net hyl - 8- azabi cycl o[ 4. 3. 0] non- 3-en-8-yl)-1-net hyl - 7-

. fl uor.o- 5- oxo-5H-t hi azol o[ 3, 2-a] qui nol i ne-4-carboxylic acid 25 Exanple 14.1

N- - 186 -

{-Nerr]-[O(3-O Mthyl-[err]-D-gal act opyranosyl) - 4- hydr oxy- phenyl am no-t hi

0- carbonyl ] -dn¥érphdusHetid qv0.0ang, 40 Y6} Pq@* ar419e:2° (c = 0.2%81,0).14. 1. a)

N-[ N[ err] - (Fl uorenyl - 9- met hoxycar bonyl )-1ysyl ] - qui nol one-c,

trifluoroacetate: Educts:

"N err] - (tert -The follpedng glygbdonjiigatey arefpreparedyin-a@comianocs withrthe igstrudtions i

(1.4 g, 3.0 ; ' . [+f ne- .y, 1.9 mol) The
'ﬂ?ﬂ{lﬁgleﬁz.l Starglll% tfrom ungglg%tﬂmeﬁ iﬁofogggl.

preparation o i'nterne e product 1s carried out anal ogously to
Exanple 9.1.a. Reprecipitation fromethanol/diethyl ether gives pale yellow
crystals (1. xdmpRA2A2 fromwhich compound 14.1.a is |iberated

anal ogously to anple 9.1.b. Oange crystals (1.25 g, 74 % are obtained;
TLC [ et hyl ene chl ori de/ net hanol / ammoni a (25 10 %9 30:10:1]: Rerr] =

0.7; mel t§ ng NqOa(3-080arboxlymetliyl-f-L-fucosyl)-4-hydroxy-phenylamino-thiocarbonyl]-

N{Nerr]-[O(3- 't hwl - r] - gal act opyranosyl ) - 4- hydr oxy- phenyl am no-
t hi ocar bonyl ]‘iﬁ%‘g‘/’%ﬁq&k ﬁ%‘ﬁg#es‘lé)t,—‘ hydrochl ori de: 15 Conpound 1.25 (62.8

ng, 0.22 nmol) is reacted with peptide conjugate 14.1.a (178.4 ng, 0.2
mrol ) anal og -to BExg %) hE | ' tef ' {rpgi ate stage
I's carried out c§/§ fl ashmgﬂ'%‘ré)t?osgslrngg‘ﬂ;b Fr%rtﬁﬁl;l)lqg%e ﬁéﬁ%ﬁ?@g’gﬁet ﬁ;anol [ anmoni a
(25 9% 30:6:1 [err] 30: K bmg©.k6drempb ofaminelone-al s (97.0 ny, 44 % are
obg aizged;T TL]SAftéfE& Mbtﬁﬁﬁtl ; iﬁ%'o@ﬁ%&f}d}ﬁé\ﬁﬁ@hfeaﬁmﬁul it?&;-tf{ér&muéltis Eak'enfoaQﬂi”
= 0. 23. e fluorenyl -9-. t hoxycar hon up, i split. off .as
descri be ano(ll{nﬁ yg%gam{d%iagd&g?mq( 18 stﬁrre\t/l with 381 of a Ohﬁ\? sodium hyc{roxﬁe
: solution for 1 hour. Purification by flash chromatography [methylene
chloride/methanol/ammonia (17 %) 15:4:0.5. The pH is brought to 7 with a 0.1N
sodium hydroxide solution and lyophilization is carried out. Yield: 60 mg (44 %).
[TLC: acetonitrile/water/glacial acetic acid 5:1:0.2 R; = 0.42] FAB-MS: m/z = 773 =
15 M-2Na'+3H".

Example 12.13

N-[O-(3-O-Methyl-8-L-fucosyl)-4-hydroxy-phenylamino-thiocarbonyl]-quinolone-a:

~ Educts: 32 mg (0.12 mmol) of carbohydrate from Example 1.2;
50 mg (0.12 mmol) of quinolone-a
20  Reaction time of 2 hours; purification by flash chromatography [methylene
chloride/methanol/glacial acetic acid 9:10:1]; precipitation from methylene
chloride/methanol 1:1 with ether. Yield: 59 mg (51 %). [TLC: acetonitrile/water 10:1
R; = 0.43].

Example 12.14

25  N-{N*-[O-(3-O-Methyl-8-L-fucosyl)-4-hydroxy-phenylamino-thiocarbonyl]-
quinolone-a, hydrochloride:

86 mg (0.1 mmol) of the compound from Examplé 12.5 are taken up in water and



Yell ow crystal s are obtained and are suspended in water (10 nl). 0. 1N
hydrochloric acid is added dropwi se to the suspension, while stirring,
until---a clear solution fornms (pH > 3). Lyophilization of the filtered
solution gives a yellow anorphous solid ¢1878 ng, 41 %; [err] = +12.5[err]
(c = 0.27/Herr]O. 25 The foll ow ng gyl coconjugates are prepared

anal ogous! y  t gorfaE®ifitolthe lsalt! with [pRB!dqUivatedbjof WA HydrokhRricEAAIPA ferl fredze30
N{Nerr]-[0O(3-0O Ngt hyl - hﬁrg‘_-tﬁ-fucom{%ano l.) - 4- hydr oxy- phenyl am no-t hi o-
carbonyl ] - | ySDing & Mg of the faret,compe ﬁea@.éa‘ cts: conpound 1.2
(59.5 ng, 0.22 mmol ) 35 pepti de conjugate 14.1.a (178.4 ng,
0.2 mmol) PurF' f"hﬁgﬂé i’i‘.lﬁf the internedi ate stage by flash chromat ography

[ met hyl ene ch anol /ammonia (25 %9 30:6:1 [err] 30:10:1]. Pale

yel l ow crystals (146.6 ng, 67 % are obtained; TLC [nethyl ene

chl ori de/ met hANR{N7-pOB+O-Mé¢thyl-S5L-hivosy ) 4-hy@f exyrghenylamino-flifidcarbnyl Bdiakiino-

fl uorenyl £9- i g ' split off as described and the
product i ;5 cgﬁbgtrﬁtég fﬁ?%‘%‘?ﬁﬂdg@ﬁ‘?@ﬁ?g-& A yel | ow anor phous solid
(107.7 ng, 60 % is obtained; [err] = +51.6[err] (c = 0.36/Herr]O. 5
Exanpl e 14. 3 [he glycoconjugate 12.5 is prepared analogously to Example 12.14 via several stages

{NLerr] - [ O ( 3s(riRg DEPOHre Nevtredt Hultbsheat B YN (BEA AXY-RARBXY bRy 15110
BRI ey e A

conpound 14. 154:Q.ER~ME3].m z = 911 = M 2Na+3H]. Exanple 14.4

IN

10 Examples 13:

General formula

R, NH LNH '
o /©/ NH
LT A
5, | N

n=0,12

F NH,

Example 13.1

N-{N’-[0-(3-O-Methyl-8-L-fucosyl)-4-hydroxy-phenylamino-thiocarbonyl}-D-
alanyl}-quinolone-b:

15 13.1.a) Quinolone-b: 4-amino-7-[(3aRS,4RS,7aSR)-4-amiho-l,3,3a,4,7,7a-hexa-
hydro-isoindol-2-yl]-1-cyclopropyl-6-fluoro-1,4-dihydro-8-methoxy-4-0xo-3-
quinolinecarboxylic acid :

170 mg (1.5 mmol) of 1,4-diazabicyclo[2.2.2]octane and 152 mg (1.1 mmol) of
(3aRS,4R8,7aSR)-4-amino-1,3,3a,4,7,7a-hexahydro-isoindole are added to 310 mg
20 (1 mmol) of 5-amino-1-cyclopropyl-6,7-difluoro-1,4-dihydro-8-methoxy-4-oxo-3-
quinolinecarboxylic acid in a mixture of 4 ml of acetonitrile and 2 ml of



15

N-{Nerr]-[O(3-O Methyl-[err]-L-fucopyranosyl)-4-hydroxy-phenyl am no-t hi o-
carbonyl]- D-lysyl}-quinol one-c, hydrochloride: The conj ugate i s prepared
anal ogously to the isomer in Exarrpl e 14. 218§AB- V5. nl z 867 = MtH] . 20
Exanpl es 15: General formula [err] 25 Qui nol one-d:"

4- (2- am no- 8- dinwitiydformainddedard] the mixturenis Sieated ufider yefluxpfos b ouf I6is concentrated
glg];l uoro- 1, 4- g 1eidb Ot -8 Radl Y ARtdd"Git abBERIM o witr bl BNt SarkPwhich has
N-{ N er r] - [ O precipitpted iy filtpred qff withsugdemayd dried 94 1007Cripcvaghs:- pheny! ami no-t h
I 0- carbonyl]-1ysyl}-quinol one-d, hydrochloride: 15.1.a)

N-[N[err]z(Fl gferégnéht%g@a Ig}g)é}z(ﬁ%rmby%’nyl )-1ysyl]-quinol on.e- d,

trifluoroacet

N[ err]-(tert - Eeltingypsnty @3J42BON éwith -deédmposition).- 9- net hoxycar bonyl ) -1 ysi ne
(1.4 g 3.0 mol) is reacted vm'th qui nol one-d, hydrochloride (1.28 ng, 2.8
nmol ) as described in Exanple 1.a. Reprecipitation from nmethylene

chl ori de/ met hthbb) N-lDﬁlahylliﬂymmneebhmﬂlgxmwtm: ge crystals (1.97 g, 83
%, fromwhich conpound 15.1.a is Ilberated 10 - anal ogously to Exanple
9.1.b. B bﬂge stal S %:{L, , 70 ag)d obt ai ned; TLC &met hyl ene

chl ori deftet h QURDLS PGP ouslyta Expmplend.4 starting fromocosenonnd =
215[err] C 15131).a and N- (tert-butoxycarbonyl)-D-alamne
N-{Nerr]-[O(3-OMthyl-[err]-D gal act opyranosyl) - 4- hydr oxy- phenyl am no-th
I o- 15 carbonyl ] -1ysyl }-qui nol one-d, hydrochl oride: Conpound 1.25 (62.8
mg, 0.22 ol 13.DN-{N'a[-€3+OvMeéthylefpili-fieosyd) it hydrexy phénydarhinosthiocarbonyl]-D-

alanyl}-quinolone-b:

15 :

The target compound is prepared analogously to Example 12.1 starting from compound

13.1.b and p-aminophenyl 3-O-methyl-B-L-fucoside (Example 1.2).

Examples 14:
20

General formula

O
\ '»1\()1\
T NH £
] R o
N
/ COOH
CH, - N
Hsc/g/s

Quinolone-c: 8-(2-amino-S-methyl-s-azabicyclo[4.3.0]non-3-en-8-yl)-1-methyl-7-

fluoro-5-oxo-5H-thiazolo[3,2-a]quinoline-4-carboxylic acid
25

Example 14.1

N-{-N*-[0-(3-O-Methyl-B-D-galactopyranosyl)-4-hyroxy-phenylamino-thio-
carbonyl]-lysyl}-quinolone-c, hydrochloride:



ng, 0.2 mmol ) anal ogously to Exanple 12.5. Purification of the internedi ate
stage is carried out by flash chronmatography [nethyl ene .
chl-ori-de/ met hanol / ammonia (25 % 20 28:14:1 [err] nethanol/amonia (25 %
20:1]. Beige crystals (140.8 rrg, 65 % ar @8%bt ai ned; TLC [ net hyl ene

chl ori de/ met hanol /ammnl a (25 9% 28:14:1]: Rf= 0.06. The _
f1 uor enyl - 9- ni4-haX PCBY Mqregy athoxy¢arbanyli-lysylj-quinolatese trifladrencetatize
product is purlfled Bei ge crystals are obtained and are suspended in water

10 m)). rochl o ag idis adde pw se to the suspension, while
gt irri )ng, un%&‘ycgs cl earﬁzg ‘P’EYFF’Z’H“Y&‘H%E(HPWSS‘ -Smethaxyearbonylklysine k4t he
filtered sol uti ;)n gi viasc,)g,aB . ehrhol) am)rphousI sol i ﬁj fjégtzeg Imé; prSZpoa/? ed[ err] =

-49.0 0.26/Herr cco
~anal ogéﬁs?y to Exgrrpl e Qitgnérlgﬁe-%&bi gégg%'gf? gate 15.1.a: 30 Exanple 15.2

N-{ N err] - [ O The preparation vt ih9|ln{elamc dmttls arriedoent! Jnajagously RegExmmayly r an
Pyl bchl “yﬁrm R*gf“*ﬁ'gh&?f%%pﬂ%ﬁﬁ%&%ﬂ%&k%%ﬁgveg 3 eOS 905 Syl (137

ri
anjr 3§at3 15,82 43( 91 ‘@hl compoungdidi a isJiberatedanalogoysly o Examplerrb i Qrange
stage by fl asdrysthis QMS@TH aréf&tdihﬂde TE.C [methylSre chlonde/meth]anol/ammoma (25

et hanol |4 ﬁ?§b’19§’f°§f 5 imé we}n?rlégé{ ¢ 18612 T, 43 % are
obt ai ned; TLC [ net hyl ene chl ori de/ net hanol /ammonia (25 9% 10:10: 3]: R[err]
descr .lbeE“SnL“‘t’fh’Lq“pﬁ‘@E O O MBS Bl KB forh NG 15 BebhvsPhamTamier | o,
anor phous  solthipcasonylllysylyquinolore-ehydrachlorider r| = +22. 8[err] (c =
0.29/Herr]O.
~ 15 Compound 1.25 (62.8 mg, 0.22 mmol) is reacted with peptide conjugate 14.1.a (178.4
mg, 0.2 mmol) analogously to Example 12.5. Purification of the intermediate stage is
carried out by flash chromatography [methylene chloride/methanol/ammonia 25 %)
30:6:1 — 30:10:1]. Pale yellow crystals (97.0 mg, 44 %) are obtained; TLC [methylene
chloride/methanol/ammonia (25 %) 30:10:1}: R, = 0.23. The fluorenyl-9-
20  methoxycarbonyl group is then split off as described and the product is purified.
Yellow crystals are obtained and are suspended in water (10 mI). 0.1N hydrochloric
acid is added dropwise to the suspension, while stirring, until a clear solution forms
(pH > 3). Lyophilization of the filtered solution gives a yellow amorphous solid
(75.8 mg, 41 %); [a]2’ = +12.5° (¢ = 0.27/H,0).
25
The following gylcoconjugates are prepared analogously to Example 14.1 from
peptide conjugate 14.1.a;

Example 14.2
30

N-{N“-[O-(3-O-Methyl-ﬁ-L-fucopyranosyl)-4-hydroxy-phenylammo-thlo-carbonyl]-
lysyl}-quinolone-c, hydrochloride:

Educts: compound 1.2 (59.5 mg, 0.22 mmol)

35 peptide conjugate 14.1.a (178.4 mg, 0.2 mmol)
Purification of the intermediate stage by flash chromatography [methylene
chloride/methanol/ammonia (25 %) 30:6:1 — 30:10:1]. Pale yellow crystals (146.6 mg,
67 %) are obtained; TLC [methylene chloride/methanol/ammonia (25 %) 30:6:1]: R; =



Exanpl es 16: gl ycoconjugates wi th nel phal an 10 General formula [err] A
On=12 Exanple 16.1
N{N_-[O(3-OMethyl-[err]-L-fucopyranosyl)-4-hydroxy-phenyl am no-t hi o-carb
onyl]- 15 D-al anyl } - nel phal an: 16. 1. a)- 190 -

N-tert-But oxycarbonyl - D-al anyl - mel phal an: 114 ng (0.6 nmol) of

N-t ert - but oxy®.48.0Thyy flubreayh9nmethaxyearbosgogroep is mhehOspﬁt off ag@escribed and the

di et hyl f or

N - (3- di met W&&n&ﬁo‘gﬁgn‘j’%@d@‘f ¢ hydroghlgride, A yellow amorphous solid (107.7 me,

1- hydr oxy- ben@b%)llaﬂbta@wdt Blbd'u’eélaﬁ ©[=P3p @'IzQ&fter 10 ninutes, 153 ng of
nel phal an are added and the m xture is stirred at roomtenperature for 16
hours. It _is conceptgaéed and the residue is partitioned between nethyl ene
chl ori de &nd € organi ¢ phase is washed, dried over sodi um sul phate
and concentrated and the 25 residue is then subjected to flash

Corr] 16 a: 0. Bt 0B ek cibolPiich Y oTELARBEY ) ATHR A xy bheithidlivs-tuso-
Sngi necli6[1';_(1:arbanyl}llm§-qmmlonm dt,-mhum salttronia (17 % 15:4:0.5 Rf =

N-{N -[ 3- O Met hyl -L-f I4hd - I t.hi o-
Car bony! 10D albghyorsiyasts 54 1SFRererst ARaAeouel (DHRAIR SEF) U8 GRSt a8ra

coupl ing wi t hsthifiig GRImR @bIHPbRE 1412 [FAB-MS] mii= 851 eNIZNDEIH]. n Exarrpl es 9.1
and 12. 1. [TLC acetonltrlle/water 10:1 Rlerr] = 0.26; FAB-M5:- mz 685 =

MH 10
Example 14.4

15  N-{N°-[O-(3-O-Methyl-B-L-fucopyranosyl)-4-hydroxy-phenylamino-thio-carbonyl]-
D-lysyl}-quinolone-c, hydrochloride:

The conjugate is prepared analogously to the isomer in Example 14.2 (FAB-MS: m/z
=867 = M+H].

20
Examples 185:

General formula

A 0]
U oYYy
Ry o

F

25  Quinolone-d: 4-(2-amino-8-azabicyclo[4.3.0]non-4-en-8-yl)-1-cyclopropyl-6,8-
diftuoro-1,4-dihydro-4-oxo-quinoline-3-carboxylic acid

Example 15.1



Exanpl e 16.2

N{N -[O(3-O Methyl -[err]-L-fucopyranosyl ) -4-hydroxy-phenyl am no-thi o-carb
onyl 1- al anyl -al anyl }-nel phal an: 15 Thi s conpound can be prepared

anal ogously to Exanple 16.1 via several st#Hges [TLC. acetonitril e/ water
10:1 Rlerr] =0.2; FAB-M5: mz = 756 = MH . Exanples 17: d ycoconjugates
wi t h doxor ubiN+{IN HOH(B eyMiethy 18- Degabacso p¥ ranuvsy B-4-bydiyoxy-phenylamin®4thio-

Exanple 17.1 _ - o
N{N -[O(3- &‘K}é?%ﬂ !y[gg}r(]u-ltql?ﬂec-gbwglﬁo()cggﬁrfqell- hydr oxy- phenyl am no-t hi o-carb
onyl ]- al anyl -al anyl }-doxorubicin: 5 17.1.a)

N-[ O (3- O Metisyl.a) RENF-(Fhioveiylig-meetiaklytarbof ~{pkiaoloned, 1Eiflubidicetate:

car bonyl ]z al anyl -al anine: 160 ng (I mmol) of al anyl-al anine are taken up in
20 m of dioxane/ water 1: 1, and 1 10 m of Hunig base is added. 1.2 nmol

of p- am nopheNf{terd-Botomychnponyly-N*i(fluerenyle®imtthokipcaboiyd)-lyside @rd gf i3:G mmol)

converted i nt; ' i te q a 1.1 hyign tJ.0 .

and the pr Oddgtxle%{'cgeci ﬁ@ﬁpﬁgéﬁéft%@ﬁ&oﬂﬁg§ %éfez'gi g{el{l)gfi?(fg &?" légerﬁli ure

is stirred atExampie 9dmpReprecipitation frarg mathiyleneghiorideémethanal el with diethyl ether by

Lo Sopon PSPl SIRMTU 16 850y, Aot Spbane o e

ﬁg{ L:ﬁgﬁn%lt E%nglogpgql{g?tgz )7axpr31e(€.$.h?/¢§elge crystalg (?Q) %, % are r(H)tained; TLC
[methylene chloride/methanol/ammonia (25 %) 28:14:1]: R, = 0.60; melting point =
215°C. '

15.1) N-{N*-[O-(3-O-Methyl-p-D-galactopyranosyl)-4-hydroxy-phenylamino-thio-
15  carbonyl}-lysyl}-quinolone-d, hydrochloride: :

Compound 1.25 (62.8 mg, 0.22 mmol) is reacted with peptide conjugate 15.1.a (173.2
mg, 0.2 mmol) analogously to Example 12.5. Purification of the intermediate stage is
carried out by flash chromatography [methylene chloride/methanol/ammonia (25 %)

20  28:14:1 —» methanol/ammonia (25 %) 20:1]. Beige crystals (140.8 mg, 65 %) are
obtained; TLC [methylene chloride/methanol/ammonia (25 %) 28:14:1]: R,= 0.06. The
fluorenyl-9-methoxycarbonyl group is then split off as described and the product is
purified. Beige crystals are obtained and are suspended in water (10 ml). 0.IN
hydrochloric acid is added dropwise to the suspension, while stirring, until a clear

25  solution forms (pH > 3). Lyophilization of the filtered solution gives a yellow
amorphous solid (102.6 mg, 57 %); (020 = -49.0° (c = 0.26/H,0).

The following gylcoconjugates is prepared analogously to Example 15.1 from
peptide conjugate 15.1.a: '

30
- Example 15.2
N-{N®-[O-(4-0-(3'-O-Methyl-B-D-galactopyranesyl)-f-D-glucopyranesyl)-4-
hydroxy-phenylamino-thiocarbonyl]-lysyl}-quinolone-d, hydrochloride:
35 '

Educts: compound 1.58 (98.4 mg, 0.22 mmol)
peptide conjugate 15.1.a (173.2 mg, 0.2 mmol) _
Purification of the intermediate stage by flash chromatography [methylene



17.1) N

{N-[O(3-OMethyl-[err]-L-fucopyranosyl)-4-hydroxy-phenyl am no-t hi o-

car bonyl ] - al anyl - al anyl } - doxor ubi ci n: 20 48 mg (0.1 mml) of the conpound
from Exanple 17.1.a are dissolved in 10 -n920f di net hyl formam de, and 23.1
nmg of N - (3-di net hyl am nopropyl ) - N-et hyl - carbodi i m de, hydrochloride and 21
ng of 1-hydr chioridemethariok/amimeonia €5a%)20:104F 2109 Ocli ﬁunmﬁ;anﬁmaxmyonia 25 %)
doxor ubi ci n 5B[e‘f$é 14y P'Qfaflbuﬂ% 5’%% Y3e "/@fda‘?g §bthihde 'TB@ ugﬁeﬂh?lene

stirred at roomi3 I S_concentra
Cesi due |5 pEmMeTGelmsthrnollammenis (3ot HO1A5Hy Rt HyPdnclbie fuorenyl-o-

chl ori de/ met hﬁétﬁc')x &blaﬁgvl rxbﬁ iChen SHIMAITH b @escfiBed alithe @dxﬁemwéﬁé@mt@nd

compound S ¢ (b PYPRENorfE 6 VAEHERORBoth PO ey Po b raigelf (%5

17;. ESI: n12+-22$?7(c—— MQBHI_-I,(BO Example 17.2 N-{Nerr],Nerr]-Bis-
[O(3-Onethyl-[err]-L-fucopyranosyl)-4-hydroxy-phenyl am no-

t hi ocar bonyl ] DI ysyl - aI anyl } - doxorubl cin: 35 17.2.a) -

N err], N err |ExX lpsHl € yCoRenngs Iphalany r anosyl ) - 4- hydr oxy- phenyl ami
no- thi ocarbonyl] Dlysyl al anine: 580 ng (1.31 mml) of the

bi s- Irlfluoro ce;?ite of D-lysyl-alanine are linked with 2.2 - 195 -

equi val et E%‘F‘Hﬁhydrate fromExanple 1.2 in the presence of 1.3 ml
of Hunig base as described in Exanple 17.1.a. Purification by f|c?.sh
chromat ography is carried out with acetonitrile/water 10:1. 446 jng (41 0/()
of the target conpound are obtained. 5 17. 2)
N-{Nerr],Nerr]-Bis-[O(3-Onethyl-[err]-L-fucopyranosyl)-4- ydroxy-phenyl
am no- thiocarbonyl]-DIysyl-al anyl }-doxorubi ci n: Li nki ng of 9 mg of the
conpound from Exanple 17.2.a with 20 ng of doxorubici 1 s Ol as
described in Exanple 17.1. 15 ng of the conjugate are bbt ai ned 10° TLC.
nmet hyl ene chl ori de/ r’rRt hanol 85: 15 R[err]"— 0. 4'3‘ FABAR, s#z = 1365 = M+H].

SRRt
S R
0 — -n

Example 16.1

N-{N'-[0-(3-O-Methyl-B-L-fucopyranosyl)-4-hydroxy-phenylamino-thio-carbonyl}-
15 D-alanyl}-melphalan:

16.1.a) N-tert-Butoxycarbonyl-D-alanyl-melphalan:

114 mg (0.6 mmol) of 'N-tert-butoxycarbonyl-D-alanine are dissolved in 10 ml of
20  dimethylformamide, and 138 mg of N'-(3-dimethylaminopropyl)-N-ethyl-carbodiimide,
hydrochloride and 1-hydroxy-benzotriazole are added at 0°C. After 10 minutes, 153 mg
of melphalan are added and the mixture is stirred at room temperature for 16 hours. It
is concentrated and the residue is partitioned between methylene chloride and water.
The organic phase is washed, dried over sodium sulphate and concentrated and the
25 residue is then subjected to flash chromatography with methylene
chloride/methanol/ammonia (17 %) 15:2:0.2 — 15:4:0.5. 134 mg (56 %) of the target



Exanpl es 18: d ycoconjugates wi th canptothecin General fornmula 15 20

[err] 25 30 Exanple 18.1 o
20-O-{Nerr],Nerr]-Bis-[O(3-Onethyl -[err]-L-fucopyranosyl)-4-hydroxy-phe
nyl am no- 35 t hi ocarbonyl ]-1ysyl -al any4 19%anpt ot heci n: 18. 1. a)

20- O (Al anyl)-canptothecin, trifluoroacetate: - 196 - 500 ng (1.44 mol)
of canpt ot hectampouad dreebthined [ThCo2mettiylene chilorisemyéthanolamnimia ETd%630 5 d0.5f

4- di net hyl arn'p@foqg)ou' ine and N-tert-butoxycarbonyl -al ani ne N-carboxy-
anhydride are then added. After 3 hours, a further 775 ng of
N-tert-butoxycarbonyl - al ani ne- N-car boxy-anhydri de are added and the

suspensi on | 816.1)9&@%N'W@-GMM%-&cop@%nd’s@ggﬁﬂ droxkBhénythiHifotRio-

concentrated, the erial s taken up in of "net hyl ene
chlori de,ganfﬁnﬂ?ﬁkﬁﬁ’%%?@hg@ﬁc acid are added at O[err]C. After the

m xture has been stirred for 30 mnutes, it is concentrated again and the

product is pugdif; A e - 1).. The
correspondin ;g l#lirdélgéj ?ig)r?g %@?&H’% @,fgg Qgﬁ g %ﬁ@gﬁﬂ? g‘{eed(’?&%)%&%&lee&re Zc gfr%leou}-s
| yophi | i zed fasoipsefikedandixamnles 9.7 eaddg.110 (93 % of the target conpound
are obtai ned 3-abBtonitik/vwaté f0. T RYEHD.26,1BAB-NIS: m/z = 685 = M-H. |
20- O ( Lyi%l -al anyl)-canptothecin, bis-trifluoroacetate: The conjugate from
Exanpl e .l.ais linked with Nerr],Nerr]-bis-(tert-butoxycarbonyl)- 15
| ysine in acdixainpled6@ th the standard instructions and the product is then
debl ocked. The target conpound is obtained in a 65 %yield. 18.1) '
20-O-{Nerr], N er rJ)— Bis-[O(3-O-nethyl-[err]-L-fucopyranosyl)-4-hydroxy-

| N-{N'-[O-(3-O-Methyl-B-L-fucopyranosyl)-4-hydroxy-phenylamino-thio-carbonyl}-

alanyl-alanyl}-melphalan:

15
This compound can be prepared analogously to Example 16.1 via several stages [TLC:
acetonitrile/water 10:1 R; = 0.2; FAB-MS: m/z = 756 = M-H].
Examples 17: Glycoconjugates with doxorubicin (adriamycin

20

General formula




phenyl am no-t hi ocar bonyl ] -1 ysyl - al anyl } - canpt ot heci n: 20 p- Am nophenyl
3-O-nethyl-[err]-L-fucoside (Exanple 1.2) is linked with the conjugate of
ExanplLe 18.1.b anal ogously to the instructions in Exanple 11.1. Yield: 40 %
- [TLC. acetonitrile/water 10:1 Rerr] = 0.4¥4 25 Exanpl e 18.2

0 20-O-{Nerr]-[O (3-0 Carboxynet hyl -[err]-L-fucopyranosyl) -4-hydroxy-phenyl a
- m no- thiocar (Example[Wsly/| - al anyl } - canpt ot hecin: 30 18.2.a)

20-O- [ N[ err] - (Fl uorenyl - 9- net hoxycar bonyl') -1ysyl -al anyl ] - canpt ot heci n,
trlfluoroacetate , The conjugate from Exanple 18.1.a is |inked wth

N er 1] (Lor t - IO PRI N L fopoPYRRGBHLA D 0exTcP RAHRISA-Ferbpay e

I n accordance mﬁﬁ-ﬂ{@l uammlnﬂstruct i ons and 35 the product is then
debl ockeddé)n the [err]-am no function. The target conpound is obtained in a
24 %yiel [ TLC. acetonitrile/water 20:1 Rerr] = 0.15] 18.2.b) 20-O

{N err]-[ O (3-17.La) b NjOe(3hO+Methyl} B-L--faxnpyyanosyd)-H)hyldroxyphepylamino-ltis-
phenyl am no-t - [ f1uorenyl - 9-met hoxycar bonyl ] -1ysyl -al anyl
} - canptot het(;ulagﬁgﬁﬁﬁgg%hk{)oung{elrom Exanple 18.1.a is nodified with the

car bohydrate derivative fromb5 Exanpl e 1.10 anal ogously to Exanple 12.6

and 12.5. The m)tyﬁg (PRSI 'of GRAyRAaRHE afd ARedip ehgesﬁlld}rula&ahe/m&enaﬂms

then voppt1 e TEgmdiokanc/viier, and crelo/Rd In (e 151 G1AS Hlih

2g- o i{ N err] - (Bxﬁﬁpﬁlmrdwﬂwmﬁvpkteﬂm Msdmcmamnayd:drdaﬁmbwdﬂnnmcﬁens

phenyl an no- t |

I s debl ocked r\;ﬁooﬁg gg% hmﬁlég tﬁét}mﬁ] tﬁ ﬂﬂgﬂ%&ggﬁ’ gfﬂg %g@t? x}‘WFﬁ %s

m xture is corstioedr aft e@bmn@ntphzahnesfoau& hour§ godt the teﬂidue isi pnnﬁed by flash
chromatography (acetonitrile/water 15:1). After concentration of the corresponding

15  fractions, the product is precipitated from methanol/ether. Yield: 267 mg (57 %).

17.1) N-{N'-[O-(3-O-Methyl-p-L-fucopyranosyl)-4-hydroxy-phenylamino-thio-
carbonyl]-alanyl-alanyl}-doxorubicin: '

20 48 mg (0.1 mmol) of the compound from Example 17.1.a are dissolved in 10 ml of
dimethylformamide, and 23.1 mg of N'-(3-dimethylaminopropy!)-N-ethyl-carbodiimide,
hydrochloride and 21 mg of 1-hydroxy-benzotriazole are added. After S minutes, 30 mg
of doxorubicin and 35 pl of Hiinig base are added and the mixture is stirred at room
temperature for 30 minutes. It is concentrated and the residue is purified by flash

25  chromatography (methylene chloride/methanol 88:12). The corresponding fractions are

 concentrated and the residue is lyophilized from dioxane/water. 20 mg (40 %) of the
target compound are obtained. [TLC: methylene chloride/methanol 10:1 R, = 0.17; ESI:
m/z = 997 = M+H].

30 Example 17.2

N-{N°N°®-Bis-[0-(3-O-methyl-p-L-fucopyranosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-D-lysyl-alanyl}-doxorubicin:

35 17.2.a) N",N‘-Bis-[O-(3-0-methyl-B-L—fucopyrand_sy])-4-hydroxy-phenylamino-
thiocarbonyl]-D-lysyl-alanine:

580 mg (1.31 mmol) of the bis-trifluoroacetate of D-lysyl-alanine are linked with 2.2



met hyl ene chloride. It is then taken up in dinethylformam de and
precipitated with 15 nmet hanol / ether. The product is filtered off with
sucti-on, washed with ether and then |yophilized from di oxane/water. Yield:
86 % [TLC. acetonitrile/water/glacial aceipf-acid 5:1:0.2 Rerr] = 0.17]
Exanpl e 18.3 20
20- O- { N[ er r] - ¢quiyadents @ﬁﬂmaybcdwtl;ate fromy Example dchin the gsgsencetofl/.d mixof Homigy | a
m no- thiocar ] I t oy
BB Ys crekaf?aeh i mmr%? ¢ %HﬁEé %ﬁﬁh%i@lﬁ@%ﬁto}g@aﬁ;h?ﬂmt & g

mol ) of the conjugate r e 18.2 are ta
‘and conver t edOYt Vi aegtond F vated L0s 1. o me ! @ tﬂ\ﬁh?@ﬁ%et&meimBn

hydr oxi de soI ution. Yield: quantitative [TLC acetonitril e/ wat er/ gl aci aI

acetic acj fol.l owi n C u

canpt ot he | n %&1@0&2 @aﬁé?‘%ﬁ%&iﬁ'ﬁﬂgf@f 8- Q’G"col’@)’(‘gﬁyﬁ fi‘@‘rili“g'nﬂﬁw?‘kmmo'
Exanpl e 18. 4 thiocarbonyl]-D-lysyl-alanyl}-doxorubicin:
20-O-{Nerr],Nerr]-Bis-[O(3-Onethyl-[err]-L-fucopyranosyl) -4-hydroxy- phe
nyl am no- 35 t hi ocar bonyl ] -1ysyl -D-al anyl } - canpt ot heci n Exanpl e 18.5 -
198 - Linking of 59 mg of the compound from Example 17.2.a with 20 mg of doxorubicin

20-O-{Nerr], M@hﬁé& BiS ad Gedcibedl me tERéhmplen 711 hsfﬂgcﬁfyﬁlé%ﬁjdghte"ar@mftﬁﬁé’d phe

o i B kot K i B6TE, 855 BB ﬂﬁzﬁy%xy%ﬂé]nyl a

m no- thiocarbonyl]-Ilysyl-vali nyI } canpt ot heci n Exanple 18.7
Examples 18: Glycoconjugates with camptothecin

General formula

15
20
S
n=12

25

°) R,

0 R,
30 A R,

Example 18.1

20-0-{N°*,N*-Bis-[0-(3-O-methyl-B-L-fucopyranosyl)-4- hydroxy-phenylammo-
35  thiocarbenyl]-lysyl-alanyl}-camptothecin:

18.1.a) 20-O-(Alanyl)-camptothecin, trifluoroacetate:



10

20-O-{Nerr]-[O(3-O Mthyl-[err]-D gal act opyranosyl ) - 4- hydr oxy- phenyl am no
-thio- carbonyl]-1lysyl-valinyl}-canptothecin Exanple 18.8 15
20-O-{Nerr]-[O(3-0-Methyl -[err]-D gal act%pyr anosyl ) - 4- hydr oxy- phenyl am no
-thio- carbonyl]-1ysyl-al anm;} canpt ot heci n Exanple 18.9 20 . '
20-O-{N err] [Séo(rag Ol ¢4 el raftdapiptotbeqin -are ﬂxssdpgf n20 yl) ofdimgthydfoymamidey | am

i no- thi Otca& Q‘ﬁaﬂo]m%)bﬂldifﬁé {aliho @Adaqmtsn-bhmP@&it% lia%gSE‘NlN IL%BZS Htyl8. 6
Ihf,dfgg \r/”e:’)r ,ec aggytg'uie@gg rﬁdir Iﬂer 3V¥|10urs, Ont%rtggr%%a megnof ﬁ-tert—butoxycarbonyl-

20- O-{ N[ err] aﬂ@ﬁﬁﬁ@aﬁ@dmmdyhre[aﬂﬂédahdithefﬂnpémmswﬁeaﬂedhwﬂhhl émyasbﬁmyl S
m no- ony al an ot heci n or.i un
T3 1 o convapt LEPRRS Thh et RO Bt LS el f BiPh 3p' 5 S RIBF
hydrochl ori c maihwlen@ﬁﬂond‘e;anqwanmﬁ' tdifluoroacetic acid are added at O°C After the mixture
20-O-{N err]| [ Iam
i no- thiocar @%}%FT&%%W?QEI“PM %5 l? %iogg%%t%'%&ﬁé(% %%hﬁré)}gﬁ:?orl 199
- Exanpl e 18 flash o¢ghrema graphy acetommle/water 20:1 The correspondmg ﬁ'actlons are
{Nlerr], N er rchtiEdted bhet é&c@lﬁﬂé@@ﬁd’ﬂﬁtﬂéﬁhué mybplkmiw:ﬂ@mr ORI watér. Imimg
Pher &1 5 B tahel o S bR B 80 L ©

18.1.b) 20-O-(Lysyl-alanyl)-camptothecin, bis-trifluoroacetate:

The conjugate from Example 18.1.a is linked with N*N*-bis-(tert-butoxycarbonyl)-
15  lysine in accordance with the standard instructions and the product is then deblocked.
The target cqmpound is obtained in a 65 % yield.

18.1) 20-0-{N“,NE-Bis-[0-(3-0-methyl-‘B-L-fucopyranosyl)-4-hydroxy-
phenylamino-thiocarbonyl]-lysyl-alanyl}-camptothecin:
20 :
p-Aminophenyl 3-O-methyl-p-L-fucoside (Example 1.2) is linked with the conjugate of
Example 18.1.b analogously to the instructions in Example 11.1.
Yield: 40 % [TLC: acetonitrile/water 10:1 R, = 0.44]

25 Example 18.2

20-0-{N*-[O-(3-O-Carboxymethyl-p-L-fucopyranosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-lysyl-alanyl}-camptothecin:

30 18.2.a) 20- 0-[N‘-(Fluorenyl-9-methoxycarbonyl)—lysyl—alanyl]-camptothecm,
trifluoroacetate:

The conjugate from Example 18.1.a is linked with N®-(tert-butoxycarbonyl)-N¢-
(ﬂuorenyl-9-methoxycarbonyl)-lysiné in accordance with the standard instructions and

35  the product is then deblocked on the a-amino function. The target compound is
obtained in a 24 % yield. [TLC: acetonitrile/water 20:1 R, = 0.15]

18.2.b) 20-0-{N“-[0-(3-0-Carbbxymethyl-B-L-fucopyranosyl)-4-hydroxy-



Exanmpl e 18.13 20-O {Nerr],Nerr]-Bis-

[ O (3- O carboxynet hyl -[err]-L-fucopyranosyl)-4-hydroxy- :
phenyl am no-t hi ocar bonyl ] -1ysyl -valinyl }-canptothecin, sodiumsalt 10
Exanpl e 18. 14 20-O - 197 -
{Nerr][O(3-OMethyl-[err]-L-fucopyranosyl)-4-hydroxy-phenyl am no-t hi o-
car bonyl ] - | ysphemylaminb-thioqirbongli N -[fiyaragit%medhoxycanbospl]dyspialanyl}-
- 200 tothecll|§>CT/ EP96/ 01279 Patent C ains 1. Conmpounds of the
general for muf¥4"B K- Sp- L- AA1- AA2-C where K = an
unsubstituted or regioselectively nodified carbohydrate radical, 10 Sp =

gﬁrt 1) fpf;'e' g r su %giﬁr @&@ﬁ&h?@% e F8. Kﬁ'l@ﬁﬁdlﬂeﬁrvh}.hﬂtﬁcarbghydratevdmveuﬂ from
0
confi gur aPi on x%ﬁp wﬁérﬁr{%ﬁ@l}ﬂ&lﬂ"y]‘: 61)7 %no aﬁ/g 3‘3 i Ipro&?ﬁg%ﬁ

% r gupiLng K- Spgbnﬁed rbyV\ﬂnlgeéhdﬁ w&h watér landl mdﬁapnrigtepinhgedoﬁ'onhdlumh@/wagprcm}dr ng
-Sp-L-, can meani ngs, or a direct
bond, AA2 i se’élﬁloé’ﬁflﬁ%ﬂh ﬁlea(trsggl o % E%}(g étERcon Pi guration, which can

optionally carry protective gr oups or a second groupi ng K-Sp-L-, in which

K, Sp and L, i PSR 1O )
have t he aboverre tlfgggcrfﬂ L g m%@xgﬁwl%mf&%ymwma hydroxy
10 phenylammo-thlocarbonyl]-lysyl-alany }-camptothecin:

The conjugate 18.2.b is deblocked with piperidine in dimethylformamide. After
30 minutes, the mixture is concentrated and the residue. is digested twice with
methylene chloride. It is then taken up in dimethylformamide and precipitated with

15  methanol/ether. The product is filtered off with suction, washed with ether and then
lyophilized from dioxane/water. Yield: 86 % [TLC: acetonitrile/water/glacial acetic acid
5:1:0.2 R;=0.17]

.Example 18.3
20

20-0-{N°-[0-(3-O-Carboxymethyl-B-L-fucopyranosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-lysyl-alanyl}-camptothecin, sodium salt:

62 mg (0.074 mmol) of the conjugate from Example 18.2 are taken up in dioxane/water

25  and converted into the sodium salt with one equivalent of a 0.IN sodium hydroxide
solution. Yield: quantitative [TLC: acetonitrile/water/glacial acetic acid 5:1:0.2 R, =
0.17]. '

The following glycoconjugates of camptothecin are prepared analogously to
30  Examples 18.1 and 18.2: '

Example 18.4

20-0-{N%, ‘-Bis-[0-(3-0-methyl—B-L—fucopyranosyl)-4-hydroxy.-phenylamino-
35 thiocarbonyl]-lysyl-D-alanyl}-camptothecin

Example 18.5



C= a cytotoxic radical or the radical of a cytostatic or of a cytostatic

30 derivative, which can additionally carry an am no or
hydr oxyl group, and isonmers and salts thereof. 2. Conmpounds of the
general formula (1) according to Claim1;198erein Kis a - 201 -

carbohydrate radical of the fornula (I1) [err] 5 y\,h'erei n A= .

met hyl , hydr O&WNWN,S-BMTIQo(ayo-mﬂlselsﬂ-é:-ﬁlmwramefyﬁbrdmdmnﬁ-pllany(ljammo-
therefrom al #3¢ea¥Bbivil-lysPhval fptothéci 21 Poxyal kyl oxynet hyl and esters
and am des derived tﬁ%’! e);‘sr?om ﬁkbﬂcrgél gloso %e CH err]-B, wherein B in turn
‘can be a carbohydrate radical of the general formula (Il1) linked via the

anoneric cent Egample 18.6 Rlerr], Rerr], Rerr] = individually or
together at the same tine, H hydroxyl, alkyloxy, carboxyalkyloxy and
esters an% am des derived therefrom hydroxyal kyl oxy, am noal kyl oxy,

acyLoE yEjlr ; ?(ra bZﬁeQ_xl{zE-I[%ﬁ%%@;?xy?hyhﬁ;bf;mgwbﬂ-hyangqnpMnyamiﬂwr
car bo K 1t > .
framavv%;rk andﬂﬁi‘?ér?ﬁedn)\(/q a?)s?’ﬂg g#(gﬁrsr*@mgent“?e, R2 can additionally al so be

am no or acylam no, or two of the radicals Rerr], Rerr] and R err]

t oget her reprgﬁﬁﬁhleammpoxi de group, 25 and Sp, L, AAl, AA2 and C are
defi ned ?3 in CCaim1l, and isoners and salts thereof. '

20-0-{N®-[O-(3-O-Methyl-p-D-galactopyranosyl)-4-hydroxy-phenylamino-thio-
carbonyl]-lysyl-valinyl}-camptothecin .

Example 18.8

15 : :
20-0-{N®-[0-(3-0-Methyl-B-D-galactopyranosyl)-4-hydroxy-phenylamino-thio-
carbonyl]-lysyl-alanyl}-camptothecin
Example 18.9

20

20-0-{N*[0-(3-O-Carboxymethyl-B-L-fucopyranosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-lysyl-valinyl}-camptothecin, hydrochloride

Compound 18.6 is converted into the hydrochloride with one equivalent of 0.0IN
25 hydrochloric acid.

Example 18.10

20-0-{N°[O-(3-O-Carboxymethyl-p-L-fucopyranosyl)-4-hydroxy-phenylamino-
30  thiocarbonyl]-lysyl-alanyl}-camptothecin, hydrochloride

Compound 18.2 is converted into the hydrochloride with one equivalent of 0.01N
hydrochloric acid. '

35 Example 18.11

20-0-{N*[O-~(3-O-Carboxymethyl-B-L-fucopyranosyl)-4-hydroxy-phenylamino-
thiocarbonyl]-lysyl-phenylalanyl}-camptothecin, hydrochloride



30 3. Compounds of the fornmula (1) according to Claim1, wherein Sp =
an arylene radical which is nodified wwith Kand L in the ortho-, neta- or
par a-position and furthernore can also carry 1 to 4 further sSubstituents
whi ch, independently of one another or +A9n identical 35

manner, can be H, nethyl, nmethoxy, hydroxyl, carboxyl, nethoxycarbonyl,
cyano, nitroExampley$12 syl phonyl or sul phonani de, or Sp can al so be a
| i near or branched al kyl ene radi cal, - 202 - and K, L, AAl, AA2 and C

are defined in 1 Q.1, isoners and,.salt hereof. 5 :
- Compounts. of 210 QLB Biscighi O P ok Bty -Lotesamysnos s vivons o
nucl eosi de, pheylamimetidaéarbonyli-dysyhaliyl)tcanptothepin, dediant sdlt otic, a
qui nol ong- or napht hyri donecar boxylic acid or batracyline, 5-fluorouracil,
cytosi ne“ar abi nosi de, nethotrexate, etoposide, canptothecin, daunonycin,
doxor ubi ci n, Example 1&13bl asti ne, vincristine, dynemycin, calicheanmycin,
esperanycin, 10 quercetin, suramn, erbstatin, cycl ophospham de,
mtonycin C _nelphal an, cisplatin, bleonycin, staurosporin or another
active corrpoaﬂ'cpfﬂ‘{mﬂg']?éﬁ'[éﬁ‘ﬂ'rg rhoxygethyl-firL-feony ragesyl)-4byid egxy-An2
are defined ﬁﬁeﬁﬂaﬁﬂ-fﬂi&carb&nﬁws?'ﬁmﬂ}-aélﬂpﬁﬂhé&n,td_bﬂilﬁﬁfsalt5- _ _
Corrpoungﬁ of the general fornmula () according to Claiml, wherein AAl is
an aminog acid radical derived fromlysine, alanine, aspartic acid, glutamc
acid, 20 Exampld 1814e, ornithine, tyrosine, valine or serine.in the D.or
L configuration, which is optionally linked with a further grouping '
K- Sp-L-, wherein AAl denotes a bond
20-0-{N*[O-(3-O-Methyl-B-L-fucopyranosyl)-4-hydroxy-phenylamino-thio-

carbonyl]-lysyl-alanyl}-camptothecin, hydrochloride



and K, Sp, L, AAl, AA2 and C are defined as in aim1l, 25 and isoners and

salts thereof. 6. Conmpounds .of the general fornula (I) according to
Claim.1, wherein AA2 is an amno acid radical derived fromlysine, alanine,
gl yci ne, or ni wu 96/31382 ~di am noproR0®ni c acid or sePCIZEPROHOREID or

L configuration, which is optionally linked with a further grouping—F—
K- Sp-L-, or viPstent GClaidi? denotes a bond and K, Sp, L, AA pned
as in daiml, 35 and isonmers and salts thereoiMEmj‘EH!mBﬂ!ﬁmp of
the general formula (1) according tog Jdaim1l, wherein; *
‘radical of thb forGempoyndsiof the genesglformply hich 5 Q denotes a
radi cal of the fornulae [err] or 10 wherein 15 R err] represents al kyl
which has_1 to 4 carbon ato d i.s t.i onal nono- or disubstituted by
hal ogen of hydroxyl, vinyl, "@ﬁ?%ahy%%‘. %/1 3 to 6 carbon atons and is
optionally substituted-by 1 or 2 fluorine atons, bicyclo[1l.1.1]pent-1-yl,
20 here 1, 1-di net hyl propar gyl , 3-oxetanyl, nethoxy, am no,
met hyl am no, di metWyFam’ no or phenyl which is optionally nono- or

di substituted by hal ogen, ami no or hydroxyl, or,

K = an unsubstituted or regioselectively modified carbohydrate radical,
10
Sp = optionally substituted arylene or alkylene,
R
L= S or /k
JK . . N7 N @)
-HN x> J\
-HN N
15 where R = chlorine or hydroxyalkylamino,

AAl is an amino acid radical in the D or L configuration, which can
optionally carry protective groups or a second grouping K-Sp-L-, in
which K, Sp and L, independently of the other grouping K-Sp-L-, can

20 have the abovementioned meanings, or a direct bond,

AA2 is an amino acid radical in the D or L configuration, which can
optionally carry protective groups or a second grouping K-Sp-L-, in
which K, Sp and L, independently of the other grouping K-Sp-L-, can

25 have the abovementioned meanings, or a direct bond,

and

C= a cytotoxic’ radical or the radical of a cytostatic or of a cytostatic
30 derivative, which can additionally carry an amino or hydroxyl group,

and isomers and salts thereof.

2. Compounds of the general formula (I) according to Claim 1, wherein K is a



together wwth Rlerr],

R err]

ni tr anet

Rerr],

radi cal ,

can also forma bridge described for that
represents hydroxyl

R err] repr esen?lskﬁ%r gg\e”nngr 1n§e?h§l cg; wu"ﬂl"ﬁl“ﬂvﬂ““‘ IIII

radical, 2

hyl ,
can al so 30 §20m-a bridge idedcrfbeld f'br St hat
Rl err] represents hydrogen, CH3, CH2F or =CH2, - 204 - Xerr]

repr esent s hydr ogecarbétgiduge radical mfltlna)form[ma an represents hydrogen,

hal ogen, am no, hydroxyl, nethoxy, nercapto, nethyl, hal ogenonethyl or
vinyl, 5Y represents N or Q/Uh‘erei n Rerr] represents
hydr ogen, hal ogen, CF[err], OCH erty], Flerr], CHerr], CN, CH=CH2 or
C=CH, or, together with R[err] a 0 (1),

forma br%dge of the structure Fso [errl>2CHCH err], -*S-CHerr]-
CHerr]-,”-*S-CHerr]-CHCHerr], -*Rfferr]-CHerr]-CHCHerr] or
-*O-CHerr]- NNRerr], wherein the atommarked with * is linked with the
carbon atomof Y a.{m %ﬁfrei n 15 R err]

denot es hydrogen, et or fornyl, and D represents N or CGRerr],

wherein 20 Rl err]

OCHF[err] or CH ergl= or,

t he

10

15

20

25

30

35

st R3s R4=

represents hydrogen, halogen, Cr[err], OCHerr],
t OHRIHYEMyHrdmidIR1) darb&GFM and eStedsnd aniléd daiveaf

therefrom, alkoxymethyl, acyloxymethyl or
carboxyalkyloxymethyl and esters and amides derived therefrom;
A can also be CH,-B, wherein B in turn can be a carbohydrate

radical of the general formula (IT) linked via the anomeric centre,

individually or together at the same time, H, hydroxyl, alkyloxy,
carboxyalkyloxy and esters and amides derived therefrom,
hydroxyalkyloxy, aminoalkyloxy, acyloxy,
carboxyalkylcarbonyloxy, éulphato, phosphato, halogen or
another carbohydrate radical (II) modified in the same
framework and linked via the anomeric centre, R2 can
additionally also be amino or acylamino,

or two of the radicals R,, R, and R, together represent an
epoxide group,

and Sp, L, AAl, AA2 and C are defined as in Claim 1,

and isomers and salts thereof.

3. Compounds of the formula (I) according to Claim 1, wherein

Sp = an arylene radical which is modified with K and L in the ortho-, meta-
or para-position and furthermore can also carry 1 to 4 further
substituents which,  independently of one another or in an identical
manner, can be H, methyl, methoxy, hydroxyl, carboxyl,

methoxycarbonyl, cyano, nitro, halogen, sulphonyl or sulphonamide, or
Sp can also be a linear or branched alkylene radical,



structure -*O-CHerr]-, -*NHCHerr]-, -*N(CHerr])- CH[
-*N((err]Herr])-CHerr]-, *N(C[err]H[err]) CH[err] IH“HMHHHIINH“'
wherein the 25 at om mar ked h o its M nked*
with the carbon atomof D, n denot es- 2022 or 3 and T denotes a
radical of the fornula 30 errl 35 wherein
Rl err] r epr esenami KNLRAT, AAThiid €y drodefined @Hjne€lafmNL R err], wherein

Rl err] represents hydrogen or nethyl and - 205 - Rerr] represents

hydrogen, Clerr]-Clerr]-alkyl or cycI fpropyl, and wherein K, Sp, L, AAl and
"AA2 are defined asardnisometsrand salis thereof.  and i sonmers and salts thereof. 8.
Conmpounds of the forrmula (1) according to daim7, in which Q denotes a

radical of the forpnula [e 0 wher re I h
2 to 4 cafbortat on§°‘é‘ﬁﬁm}é #p"%‘? (ﬁ‘?&?’?ﬁ%‘gﬂﬁﬁ EI§ &F‘é‘?{d‘é‘g tfséll%érlﬁﬁ@é g?lw Wahas
cycl opropyl which miclcusidepmbhdambanubmuc, a cytotoxic peptide aahhgth‘,,taﬂtunplgge-pr

fluorine atom or &ﬁlxﬁ %Ear@q)&(ffc' QR ok @g%:)alﬂ{e,%mm ?ledcﬁﬁsme

fluorine or, togetﬂ can torma ge descri be
radical, Ro reprasbmpsideymictbetrexate, etonosidg, amptatheging daynogmyicy doxe m,zo

E[er r] represent g, 8y duRHeAHAE, NEhdHEtine? rdynER@@inheéalWhEﬁm%lﬁr rdspefagdychgr m
10 quercetin, suramin, erbstatin, cyclophosphamide, mitomycin C, melphalan,
cisplatin, bleomycin, staurosporin or another active compound having an
antineoplastic action,

and K, Sp, L, AA1 and AA?2 are defined as in Claim 1,
15
and isomers and salts thereof.

5. Compounds of the general formula (I) according to Claim 1, wherein AAl is an
amino acid radical derived from lysine, alanine, aspartic acid, glutamic acid,
20 glycine, ornithine, tyrosine, valine or serine in the D or L configuration, which
is optionally linked with a further grouping K-Sp-L-, wherein AA1 denotes a
bond

and K, Sp, L, AAl, AA2 and C are defined as in Claim 1,
25
and isomers and salts thereof.

6. Compoﬁnds of the general formula (I) according to Claim 1, wherein AA2 is an
amino acid radical derived from lysine, alanine, glycine, ornithine,
30 diaminopropionic acid or serine in the D or L configuration, which is optionally
linked with a further grouping K-Sp-L-, or wherein AA2 denotes a bond
and K, Sp, L, AA1 and C are defined as in Claim 1,

35 and isomers and salts thereof.

7. Compounds of the general formula (I) according to Claim 1, wherein C
represents a radical of the formula (III)



bri dge described for that radical, Xerr] represents fl

represents hydrogen or am no, Y represents N or C-R[eHi mi""lmﬂ",
Rlerr]. represents hydrogen, fluorine, chlorine, CF[err], ' il
206 - OCHF[err] or Clerr]CH, or, togethes208th R err], can forma bridge of
the structure -*O-CH err]-CHCHerr] or -*OCHerr]-NRerr], wherein the

atommarked with * is |inkedT¥@th the carbon 5 i :
atomof Y and wherein R err] denotes nethyl, D represents N or
CRerr], wherein 10 rr] represents hydrogen, fluorine, chlorine,

CFlerr], OCHerr] ®W&flerr], or, together with Rlerr], also forma bridge
of the structure -*OCHerr]-, -*NHCHerr]-, -*N(CH err])-CHerr]- or
-*S—CH[erg]-, vvheréin t e §tom g?rge{;l wi t h *l is linked with the carbon atom
of D, and”15 T denct RS & Bfcal et te fomulag yla [err] 20 wherein Rlerr]
represents -N-Rlerg}, vhrein 25 R[err]xz 'recpresents hydrog(;:(g oro met hyl , and

X: CO-R®

or

10

wherein
15
R* represents alkyl which has 1 to 4 carbon atoms and is optionally
mono- or disubstituted by halogen or hydroxyl, vinyl, cycloalkyl
which has 3 to 6 carbon atoms and is optionally substituted by
1 or 2 fluorine atoms, bicyclo[1.1.1]pent-1-yl,
20 1,1-dimethylpropargyl, 3-oxetanyl, methoxy, amino,
methylamino, _dimethylanﬁno or phenyl which is optionally
mono- or disubstituted by halogen, amino or hydroxyl, or,
together with R%, can also form a bridge described for that
radical, '
25
R® represents hydroxyl, alkoxy having 1 to 3 carbon atoms or
nitromethyl,

R® represents hydrogen or methyl or, together with RE, can also
30 form a bridge described for that radical,

R?  represents hydrogen, CH,, CH,F or =CH,,



Rl err] represents hydrogen or nethyl. 30 and |53m"mlmnlm
t hereof. 9. Medi canent s conpri sing one or nore conmpoun

to 8.---10.
for the 35

10

15

20

25

30

35

Use of conpounds of the fornmula (1) accordi ng tro € akns® 1 €0 *8
preparation of medi cab@ht s.

X! represents hydrogen, halogen or nitro,

X2 represents hydrogen, halogen, amino, hydroxyl, methoxy,
mercapto, methyl, halogenomethyl or vinyl,

Y represents N or C-R®, wherein

R® represents hydrogen, halogen, CF,, OCH,, OCHF,, CH,,
CN, CH=CH, or C=CH, or, together with R® can also
form a bridge of the structure -"O-CH,-CH-CH,, -"S-CH,-
CH,-, -"S-CH,-CH-CH,, -'CH,-CH,-CH-CH, or -'0-CH,-
N-Rf, wherein the atom marked with * is linked with the
carbon atom of Y and wherein .

Rf denotes hydrogen, methyl or formyl,
and
D represents N or C-R&, wherein

RE represents hydrogen, halogen, CF;, OCH,, OCHF, or
CH,, or, together with R®, can also form a bridge of the
structure -"O-CH,-, -"NH-CH,-, -°N(CH,)-CH,-,
-"N(C,H,)-CH,-, -"N(C,H;)-CH,- or -"S-CH,~, wherein the
atom marked with * is linked with the carbon atom of D,

n denotes 1, 2 or 3 and

T denotes a radical of the formula

wherein

R*  represents -N-R¥, CHZI-O- or -CH,-N-R¥, wherein I

R* . represents hydrogen or methyl and



R -

R! represents hydrogen, C,-C,-alkyl or cycloprppyl,

- 205 -

and wherein K, Sp, L, AAl and AA?2 are defined as in Claim 1,

5 and isomers and salts thereof.
8. Compounds of the formula (I) according to Claim 7, in which
Q denotes a radical of the formula
x> O
x1
d
10 [
NS
v
Rﬂ
wherein

R? represents alkyl which has 2 to 4 carbon atoms and is optionally
substituted by 1 fluorine atom, cyclopropyl which is optionally
15 - substituted by 1 fluorine atom or phenyl which is optionally
mono- or disubstituted by fluorine or, together with R®, can form
a bridge described for that radical, '

R® represents hydroxyl or alkoxy having 1 or 2 carbon atoms,

20
R® represents hydrogen or methyl, or, tbgether with RE, can form a
bridge described for that radical, -
X! represents fluorine,

25
X?  represents hydrogen or amino,

Y represents N or C-R°®, wherein

30 R® represents hydrogen, fluorine, chlorine, CF;, OCH,,



10

15

20

25

30

35

10.

AR

- 206 -

OCHF, or C=CH, or, together with R*, can form a bridge
of the structure -"0-CH,CH-CH, or -'O-CH,-N-R’,

wherein the atom marked with * is linked with the carbon
atom of Y and wherein

Rf denotes methyl,
D represents N or C-R&, wherein
R® represents hydrogen, fluorine, chlorine, CF;, OCH, or CH,, or,
together with R", also form a bridge of the structure -"O-CH,-,
-'NH-CH,-, -'N(CH,)-CH,- or -'S-CH,-, wherein the atom

marked with * is linked with the carbon atom of D, and

T denotes a radical of the formula

Rh

wherein

R"  represents —N-R¥, whirein
R*  represents hydrogen or methyl, and

R represents hydrogen or methyl.

-and isomers and salts thereof.

Medicaments comprising one or more compounds from Claims 1 to 8.

Use of compounds of the formula (I) according to Claims 1 to 8 for the
preparation of medicaments.
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