DESCRI PTI ON G ycosyl ated @ ycopepti de Antibiotic
Derivatives [Technical Field] [0001] The present -~ =~ -

invention relates to glycosylated gl ycopeptid
antibiotic derivatives, a process for producmmlu"l“"ﬂw""lmmlllm
same, and their internedi ates thereof. [Backgroun
Ar:] o [0'002]h A gl ycopeptide antibiotic i s-an——— 21
anti biotic having a conplicated ol ycyclic peptide
structure which is prJgﬁ@@@HB?IQI\%ar?/e%/y of Pep
m croorgani sns, and is provided as an antibacteri al
agent ef f@kycosydatest Ghyeopep tile drtibiobisi Pexiganses er i a.
In recent years, penicillin and cephal osporin
resi stant bacteria have appeared, and infection with
mul tidrug resistant bacteria and
[Tegghmaqiﬂjémm-resi stant Staphyl ococcus aureus (MRSA)
lead to inportant problenms in the nedical field. A
[oq@1ycopept i de-based antibiotic such as vanconycin is
typically effective for such m croorgani sns, and
VanCoRK GrBsdiASinRea 0o feletel 36 tgly@soldtedrglgedpeptide antibiotic
infection with MRSA and other resistant bacteria.
de HURVES 'a ﬁ?c{cteé§ 130 rJiUe RTS8 28 8HEARhas intermediates
vanc_om/m -resistant Enterococci (VRE) have begun to
thor%toﬁ' n resistance to vanconycin. |In addition,
pfece_nt |y, Staphyl ococcus aureus (VRSA) which has
acqui red VRE resistance has been found out. [0003] -1
Vanconycin has a structure represented by the

faollowng formula: [Chemical fornula 11 ,NH2 OHHO
(Backgrornddsth § 6 04 0 2

[0002]

A glycopeptide antibiotic is an antibiotic having a complicated
polycyclic peptide structure which is produced by a variety of
microorganisms, and is provided as an antibacterial agent effective for most
of Gram-positive bacteria. In recent years, penicillin and cephalosporin
resistant bacteria have appeared, and infection with multidrug resistant
bacteria and methicillin-resistant Staphylococcus aureus (MRSA) lead to
important problems in the medical field. A glycopeptide-based antibiotic
such as vancomyecin is typically effective for such microorganisms, and
vancomycin has become the last resort drug for infection with MRSA and
other resistant bacteria. However, particular microorganism such as
vancomycin-resistant Enterococci (VRE) have begun to obtain resistance to
vancomycin. In addition, recently, Staphylococcus aureus (VRSA) which
has acquired VRE resistance has been found out.

[0003]

T
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HO,,,, 0 OH OHOHONN NNNHHORNHO OO0 O
",.,N-, NH2 O7 OH HO OH nore specifically, the
ollowing formula: - [Chemical formula 21 NH2 "OH OH
HO0OO HO-\~~ii OOOOC HO / A1l / \ H 0OHO

HOI /NW\i NNNNHHNHOpP OO \NHW HOOC\ NH2 OH

HHON OH and the aromatic ring of amno acid

resi dues which are the second and si xt hf}f‘eg)gﬁ)l t.i on from,

N- t eVamooahy¢in hasma strugtere ManTRsenten Ry ¢ Spg tformula-

Vanconycin -2 derivatives are generally also terned
[Clgmivap&pmidie Bhti biotics and, nmore academically, a

generic nane of dal baheptides derived from

D-al anyl - D- al ani n& 'fldi ng antibiotics with a

hept apeptidic str réthas  been proposed. The

dal bahepti dgy has |a peptide chain consisting of seven

am no |—a¢8i ds: i ncd “gyomati ¢ am no aci ds as a conmon
f undamen el et on.
o cl
o}
o) H
N
N NH
H H
o} o} o} 5 N

, more specifically, the following formula:

[Chemical formula 2]

\NHMe

. and the aromatic ring of amino acid residues which are the second and sixth

position from N-terminal is substituted with a chlorine atom. Vgncomycin

_2.



[0004] Previously, vanconycin, and other glycopeptide
anti biotics having these conmon peptide chain as
fundanment al skel et on have been variously nodified.
For exanple, chloroorienticin B having the foll ow ng
structure (Patent Literature 1: JP-A No. 1-240196)
and derivatives thereof (Patent Literature 2: JP-A
No. 2001-163898) are known, h?hen1cg rnula 3
dertitivbs #ENzda@aHP astamed glycopepilde aPt\ 1089 %ﬁiﬂrfné’re
INNNNNHHNHOOOO\NHW HOOC NHZ. OH HO CH
acadenoicallyj £ geneiia nBmd dhémibeheptidesdervefl franr;  HN R5
f-tf H ""NA" NNNHRA HNHOHOA Mer 4 ~
D-41h2yHD-©HniR3 bindiner anitibiakics svilthdr b@ﬁﬁpegtldéb%t)ﬂucu@ie has
(4- epi -vancosam nyl ) - O- gl ucosyl) As ot her glycopeptlde

%{‘bi‘@d&aﬂcs ThoQlalbxBepliée hiaker peptidechain cormpstime of aeven
nown. [ Chem cal formula 51 -4

amino acids including aromatic amino acids as a common fundamental
skeleton.
[0004]

Previously, vancomycin, and other glycopeptide antibiotics having
these common peptide chain as fundamental skeleton have been variously
modified. For example, chloroorienticin B having the following structure
(Patent Literature 1: JP-A No. 1-240196) and derivatives thereof (Patent
Literature 2: JP-A No. 2001-163898) are known.

[Chemical formula 3]

OH
HOY_TOH
l//O
o. Cl
OH
@] H
N
u NH
NH,

Chloroorienticin B

[Chemical formula 4]



OHH OHHHON Qu(CH2)6CH(CH3)2 HON O HOTS 0J' O OH
HOB\\ O/O HONHAc OO Cl OO\ OHO\ OTp A HHO
gl :—|NHH8H’8||/ONIF—)I2,N i 060 NONNOGO ENO6O N NO N N
HNHC-H HOOC | HN ~I HO

OHI HO o
Tei copl anin H
C N OH~ 0

© HO\\
- Q*NH ~p/ Cl
HR, O OC |
HCR HO OH

(wherein R5 is hydrogen, glucosyl, or (4-epi-vancosaminyl)-O-glucosyl)

As other glycopeptide antibiotics, for example, the following

compounds are known.

[Chemical formula 5]



I n addition, glycopeptide conpounds in which the am no
sugar of vanconycin is nodified are also known (e.g.,
Patent Literature 18). However, devel opnent of

anti bacterial agents with novel structure in which
anti bacterial activity to drug-resistant bacteria,
water solubility, distribution, safety and the |ike
are further inproved is desired. On the other hand, as

met hods of g}(i:hem' cally nodifying gl ycopc_aph:»g;e/ﬁaw
anti bi ot c8} Hre i ng various dt Vs

been rgé r g@’%ES%EECH%atem Literab e O%n- Pat ent

wbi B8rafimes ™ to 5). In addition, a EJ 60 '

C oun a sugar side ghai %

s, o ich an amn’mﬁﬁ

Surtl 1% s bound P ‘lnﬁ’e! \
Capifinzaci d redigdle
' are kngwm Pabs
HolL 8

) O
Lit%res 4'to 17, on- Paten Hires 5 to 1%.
Among,bhem in Non-Patent Litg e il (Angewandte
Cheni e, ( Bntgr natéienphininEdi t i 6n>( 200 04%&,38&albavancin
4657- 486W) /" a vanconycin derivati ' N ‘“whi ch - CH2 NH2
is bound to gal actose at the sugar cHdln terninal is
descri bed, but no conpound in which the amno group is
further chem caply nodi fied is %s i bed. |1
addi ti on, Gedd of study r Lac

conpoungls 3" been reported (e.g.,

n
gl yropeptide
ENTZ LOH
Li t erGapp@ 28J [ 0005] [ Patent LiteratureQHléﬁg;,lA No.
1- Zmo[ Patent Literature 2] JP-A R8s 1-963898

[ Pat ento exqture 3] W20060034506 (PateptoLiterature
4@35&%% H [Pat ent Li't@r&ture 51 0 oGl
Us20: E%& Ratent Liter ait, 3;@0?’59\%17
t ig i foP
LNt

H
[ Pi tted afuse NPMe US2005266523A1] [pPalt elkt K
HPP re 8k W2004019970 [ Paten? fa ur%;ylo WM e
V8 81373 [Patent Literature égg 1083872 °Y
[Palgnt Literature 11] W20000698 bnt  NHz

Litexgguyre 12] W2000059528 [ Pat @p bt at ure 131
W2000042067 Telavancin Oritavancin

In addition, glycopeptide compounds in which the amino sugar of
vancomyecin is modified are also known (e.g., Patent Literature 18).

However, development of antibacterial agents with novel structure in
which antibacterial activity to drug-resistant bacteria, water solubility,
distribution, safety and the like are further improved is desired.

On the other hand, as methods of chemically modifying
glycopeptide antibiotics, methods using various glycosylase have been
reported (e.g., Patent Literature 3, Non-Patent Literatures 1 to 5).

In addition, a glycopeptide compounds in which a sugar side chain
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-6 [Patent Literature 141 W2000004044 [ Patent
Literature 15] W9303060 [Patent Literature 16]
EP301785A1 [Patent Literature 171 EP273727A1 [ Patent
Literature 18] W2006057303 [ Non-Patent Literature 11
Journal of .the American Chem cal Society (2005),

127(30), 10747-10752 [Non-Patent Literature 21
Proceedi ngs of the National Acadeny of Sciences _ of .
coridistihpiof dcbrt su@mrsoto wheeh ea gpomumethndepe-dype substituent 1s
4390- 4395 [ Non-Patent Literature 3] Chem stry-An Asian
boudgdr RalourRDAShe drorddiGe 45 paMorf-thatfentth aménangideresidue of
Current Opinion in Biotechnology 2005, 16:622-630
thé o;?apﬁaé ahitihesns urekndwiateus e PRteaitebitand togys ¢2003)

21(12), 1467-1469 [Non-Patent Literature 6] ACS
NPatGR LBbRleys 62008). 1(8), 499-504 [ Non- Pat ent
Literature 71 Activity Research (2006), 72(1) 20-33

[ NonARg It 6% M- PafintBiReFaaRk A18&AMpdwa@ldte Chemie,
Chenfggéﬁgﬁg%?érs (200%),11 15(16), 3801?%g05

/ 4560814 9ScdrRPAB) derivative |
e BB R T R S e ey

&R 3 ( ; PeRatrminal i
“dﬂfﬁe?gﬁgﬁggf%%%kﬁgééé%%?%%%%g%ﬁg?Spggefnatioggp?a 18
Edi. i (2003) . 42(,38) -4 Patenty oo
oS S R SE A PO 8y it
46(13), , 2755-2764 [ Non-Patent Literature 131
mfrggﬁregﬁédieéﬁ“g%‘%oz) , 58(32), 6585-6594 [ Non- Patent
Literature 141 Bi oorganjc di ci nal em str
Lett épsa({cbglgg) receny t%ﬂ(%?f S _%r?ﬁg{%ﬁgﬁ?}&ﬁtﬁe compounds
Literature 15 Chenistr%g; - A Euro&g n Jour na
hgsdoen reppried (e.g.3Poa BatentInbprasyredd) Literature 161
Journal of the American Chem cal Society (2000),
[0003] 50), 12608-12609 [Non-Patent Literature 17]
Journal of Antibiotics (1998), 51(5), 525-527
[Falvont Riteeaturki tlekBiAuNe. 18H0ERBert Qpi ni on on
Therapeutic Patents (2004) 14(2) 141-173
[Patent Literature 2] JP-A No. 2001-163898
[Patent Literature 3] W02006003456
[Patent Literature 4] US2005239689A1
[Patent Literature 5] US2003068669A1
[Patent Literature 6] US2004259228A1
[Patent Literature 7] US2005266523A1
[Patent Literature 8] W0O2004019970
[Patent Literature 9] W0O2001081373
[Patent Literature 10] W02001081372
[Patent Literature 11] WO2000069893
[Patent Literature 12] WO2000059528

[Patent Literature 13] WO2000042067
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[ Di scl osure of the Invention] [Problens to be sol ved
by the Invention] [0006] The present invention
provi des novel gl ycopeptide conmpounds havi ng

anti bacterial activities. The present invention

provi des gl ycopepti de conpounds which are preferably

al so effective for drug-resistant bacteria (e.g.,

VRSA, VRE), and are further preferably excellent in
[Paten eLiteoatre| 14 YWO20080P#044i on, safety or the Iike.

Further, the present invention provides a nethod of
[Pagbie Ditglr-atured 54 WOS38B068e anti bi otics utilizing

gl ycosyl transferase and a process for producing
[Pa3byEDpRRat e IBIMPIOLERGALlI zi ng the sanme, as well as

their internediates therefor. [Means to solve the

[PREAPLSIBRhtudeOPAHPINETPreEENt | NnVventors have
I ntensively studied and, as a result, succeeded in

[Pdtdht Mgferdtieoss] WO DD 78BS or i ng an enzymati ¢
reaction on a -8 sugar which binds to an aromatic

[NBﬁJTQagBB% Eiée&%%ﬂa AR nat bf theAithiecadf ChengtalcSuseatyi @605),
anti bl o

ic such as chloroorienticin B, and the |ike.

p 1k n7kfvent ors have succeeded in introducing
12700 PIGPANqT52

" no si chai n regiosel ectively by oxidizing
hyds oxynmet. hyl ene it fi1.gl f Sci
L R L R
reacti.on r. the,.like heni I h& yi ng the
of HraChlit sPaep ot R0 ELGRY, BB Ui e
| ycopepti.de conp s of th resent 1.V ' ISy=L
(NBRLAteRe Tetaonrael paveiairsare et op et EOORcY B
aromatic ring of t fourth am no [ esi du t he
[Ngh Bofsep it tara #bCorrent Qniuphon dhofpshEtldanadio
sugars are bound to the aromatic ring via an.ether
165622t630n t he gl ycopepti de conpound of the present

i nvention, preferably, anong two, or nor nne&c )
[NougBaentd eanrei) Stiee Boeieahpelog (399§)e GALoa g7 1469

gl ycopeptide antibiotic is a (3-D-glucosyl up_and,
[Noor-Baperef kitettyre 6] Aﬂﬁg@hemlcah&ql@gshf 6); Llg, 409501

(3-D-gal actosyl group. In the gl coq&gtide compounds
[Nfn- Phe iy Bk erdture Té Atctivity Pcess@rcgr( JaBR(1) 2088 0H or

-COH is bound to the sugar at the termnal and,
[NoH-PaesnPLRE itakk B] BibomspinicdaMedicaliShemistey Letters (2005),

am nonet hyl ene group formed by chem cal nodification
151 6§ 0 1i-98dund thereto.
tNon'Patent Literature 9] Organic Letters (2005), 7(8), 1513-1515
[Non-Patent Literature 10] Chemistry & Biology (2005), 12(1), 131-140
[Non-Patent Literature 11] Angewandte Chemie, International, Edition
(2003), 42(38), 4657-4660
| [Non-Patent Literature 12] Journal of Medicinal Chemistry (2003), 46(13),
2755-2764
[Non-Patent Literature 13] Tetrahedron (2002), 58(32), 6585-6594

[Non-Patent Literature 14] Bioorganic & Medicinal Chemistry Letters (2002),
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Therefore, according to the present invention, various

gl ycopepti de conpounds in which a side chain

contai ning the glycosyl ated sugar on aromatic ring of

the fourth am no acid residue of the glycopeptide

antibiotics is bound via an ether bond are provided.

The present invention specifically provides the

foll owi ng compounds. (1) A glycopeptide conpound, a
iﬂﬁﬁhd$ﬂh8é%tically acceptable salt thereof, -9 or a

sol vate thereof, which is characterized jn th
[NauRatentehkitdrature )15] (omeistrst édAg@,uwgapoi%pg?%ZOaOl), 77,

[Chemical Formula 61 OH HRE RAL H N (Sug)n (1)
379$8888Bn n is an integer of 1 to 5; Sugs are each

I ndependent |y a nonosaccharide, (Sug),, is a divalent
[N6nHPaite h €1 td vt uro rigd dobyndli afthe A marteanChiirhfead Saciety {2000,

5 nonosaccharides; RAl is optionally substituted
122@0kr124d8y126@mt i onal | y substituted | ower al kenyl, or

optionally substituted cycloal kyl; and RE is OH or

INOHAG t6 A€ Literaageyl 71;Jdugnhbohlintibicticsa1008),i 51 (B), Hg.50527
the fourth amno-acid residue in a glycopeptide

INSKBRLAPLifP208E MIrExRat OpinicH bi THdrappues ritents (2004)

I nvention provides conpounds represented by the

1 aw (2) to (32). (2) The gl ycopeptide conpound,
14:g§ﬁ§$%§geutically acceptable salt thereof, or a
sol vate thereof according to above (1), wherein the
nonosaccharide is selected fromthe group consisting

of . gl uco al actose, -10 fructose, fucose, nmannose,
[I¥¥%%%ﬁ§éE%B%?EX?%%%%Fne, gl ucosami ne,
N-acetyl gal act osam pe,. N- _aceiyl gl ucosam ne,
[PV§ﬁ€6§éﬁﬁﬁ€¥ﬁ%%§gVJﬁS&?ﬁﬁ?ﬁ@? glucuronic acid, sialic
aci.d, deoxyglucose, and deoxygal actose. (3) The
[0@@§kopeptide compound, a pharnaceutically acceptable

salt thereof, or a.solvatg t her eo accor%?Q% to aQPW? .
(1), 'I\‘,hfep]@Sﬁnf- Havention provides nove glycopeptide compounds naving

antibacterial activities. The present invention provides glycopeptide
compounds which are preferably also effective for drug-resistant bacteria
(e.g., VRSA, VRE), and are further preferably excellent in water solubility,
distribution, safety or the like. Further, the present invention provides a
method of glycosylating glycopeptide antibiotics utilizing glycosyltransferase
and a process for producing glycopeptide compounds utilizing the same, as

well as their intermediates therefor.

[Means to solve the Problems]
[0007]
The present inventors have intensively studied and, as a result,

succeeded in further glycosylation by performing an enzymatic reaction on a
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nonosaccharide is glucose. (4) The gl ycopeptide
conpound, a pharnaceutically acceptable salt thereof,
or a solvate thereof according to any one of above (1)
to (3), wherein nis 1 or 2. (5) The glycopeptide
conmpound, a pharnmaceutically acceptable salt thereof,
or a solvate thereof according to above (1), wherein
the rnonosaccharide is glucose; .and. nis 1 ar, 2..
sugayopbich ligyls th@ngrxpoepids ringolcd fygith@mipo acid residue of a
pharmaceutically acceptable salt  thereof, or a
glysopaptide antbwsic suchorsiebgreqriemacia B1gnd fhe fden e present
sugar residue (l) is a sugar residue (1-0)
inveapossenteesiidogeddrbin ortroducingGhreainiab skiy ehaia regiosglectively
OH HORERAHNOHOH 0 HO OOOH //I HO-J (I-0)
by okidizinerieidrory irethpleinet agdve fofrtlvert glydosydatkdRAIgamthaRE
are each as defined in above (1). (7) The gl ycopeptide

tereIRRD Uitd, aldeBP@¢ bReaLénBahhtic acaapdmirethwdike, dritecleahically
or a solvate thereof according to above (1), wherein

mddi s €las al®Hydleegroup) is a sugar residue (I-1)
represented by the fornmula: [Chemical forrmula 81 CH
HRE Rfe glfuitgélt chhfddteristic of the glycopeptide compounds of the
present invéntion is in that the compounds have a partial structure
including aromatic ring of the fourth amino acid residue of the glycopeptide
antibiotic, and two or more connected sugars are bound to the aromatic ring
via an ether bond.

In the glycopeptide compound of the present invention, preferably,
among two or more connected sugars, a sugar which is bound to an aglycone
of a glycopeptide antibiotic is a B-D-glucosyl group and, more preferably, a
sugar at the terminal is a p-D-galactosyl group.

In the glycopeptide compounds of the present invention, more
preferably, -CH20H or -COH is bound to the sugar at the terminal and,
further preferably, an optionally substituted aminomethylene group formed
by chemical modification of them is bound thereto. |

Therefore, according to the present invention, various glycopeptide
compounds in which a side chain containing the glycosylated sugar on
aromatic ring of the fourth amino acid residue of the glycopeptide antibiotics
is bound via an ether bond are provided.

The present invention specifically provides the following compounds.

(1 A glycopeptide compound, a pharmaceutically acceptable salt thereof,

-9-



HOIrl 0 OH0 OH HO (l1-1) OO -12 wherein mis an
integer of 0 to 4; and RAl and RE are each as defined
in above (1). (8) The glycopeptide conpound, a
pharmaceutically acceptable salt thereof, or a
sol vate thereof according to above (1), wherein the
sugar residue (1) is a sugar residue (1-2)
represented by the formula: [Chemcal formula 9
or &iblvate Riereal, whidN is chagatterized igHbak 'a sugar residug &:
OH (1-2) HO-\ OOwerein inis an integer of 0 to
rep@éggﬂgd_ thnfdriular e each as defined in above (1).
[0010] (9) The glycopeptide conpound, a
[CIBIaRERYiddaldly acceptable salt thereof, or a
sol vate thereof according to any one of above (1) to
(8), wherein the conmpound has a partial structure

(I'l) represented by the fornula: -13 [Chemi cal formula
10HOXB RE 42 (11) xA [

o o (Sug)y )
™~

o)

|

wnwnnr

wherein
n is an integer of 1 to 5;
Sugs are each independently a monosaccharide, (Sug)n is a divalent
sugar residue formed by binding same or different 1 to 5 monosaccharides;
RAl is optionally substituted lower alkyl, optionally substituted lower
alkenyl, or optionally substituted cycloalkyl; and
RE is OH or NHAc (Ac is acetyl);
is bound to an aromatic ring of the fourth amino acid residue in a
glycopeptide skeleton.
[0008]
More particularly, the present invention provides compounds

represented by the following (2) to (32).

(2) The glycopeptide compound, a pharmaceutically acceptable salt
thereof, or a solvate thereof according to above (1), wherein the

monosaccharide is selected from the group consisting of glucose, galactose,

-10 -



wherein the ring 2, the ring 4 and the ring 6
represent aromatic rings of the second, fourth and
sixth am no acid residues of a glycopeptide
antibiotic, respectively; XA and XB each represent
I ndependent|y hydrogen or hal ogen; and * represents a
bi ndi ng position with a sugar residue. (10) The
gl ycopepti de compound, a pharnaceutlcall accept abl e
frustise, fudoee cnhnnose, ¥ hasrnegce SpkRGtRFIM W%&”?‘&eabove
(1), wherein the conpound has a partial structure
éédtwgarlmnmmeed\Twetylehfoosmﬂlae Jauren mane feplMangosamine,
OH HOI RE RA° HN~\ (Sug)n xs OO6 4 2
gh{clulrbmc aohd Wiglienoid; deoxyglgcase, tamel déaxygalantase.he ring
6 represent aromatic rings of the second, fourth and
sixth am no acid residues of a glycopeptlde

antibiotic, -14 respectively; XA and XB each

repr fycbpaeiR@neafbbin by f pdgemLeubiehigertceptable salt
Cyo he$§§gn€oﬁs are eagh gs defined in above (1). (11)

th&%fgdt asgg&%a% A6 reMRQeRdin At PFEVERAE W he pdihythe

accep e sa t hereof, or a solvate thereof

aQ% r g %?1?$8¥§3(10) wherein the partia

NPEE s a partial structure (111-0)
represented by the fornula: [Chem cal formula 121 OH
HORE RAHN%9H OH O~ HO~ O- OHH In HO O XB

(4) The glycopeptide compound, a pharmaceutically acceptable salt
thereof, or a solvate thereof according to any one of above (1) to (3), wherein

nis 1or 2.

(5) The glycopeptide compound, a pharmaceutically acceptable salt
thereof, or a solvate thereof according to above (1), wherein the
monosaccharide 1s glucose; and n is 1 or 2.

[0009]

(6) The glycopeptide compound, a pharmaceutically acceptable salt
thereof, or a solvate thereof according to above (1), wherein the sugar residue
(D) is a sugar residue (I-0) represented by the formula:

[Chemical Formula 7]
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Oo6 42 (I11-0) / XA/ wherein the ring 2, the ring

4 and the ring 6 represent aromatic rings of the

second, fourth and sixth am no acid residues of a

gl ycopeptide antibiotic; XA and XB each represent

i ndependent|y hydrogen or hal ogen; mis an integer of

0 to 4; and RAl and RE are each as defined in above

(1). (126 The gl ycopepti de conpound, a

pharmacegutically acceptable salt thereof, or a

soHeat heRBof according to above (10), wherein the

parti 15 structure (11l) is a partial structure
RAANL - esented BY gyne fornula: [Chenmical formula

13170H "HO/RE RAC OOPOHOH HOm OOH OOHHO

(rrr-1) o CPYB\ﬁ\g XA Wwherein the ring 2, the ring
4 and the ni aromatic rings of the
second, fowth and Sixth am ho Qﬁ{d resi due of a

Ctowely; XA and XB

each represents independenf! y \hidt ogen or hal ogen; m
is an integer of 0 to 4; and and REIQk each as
defined in above (1). {? gl ycopepti de conpound,
a pharmaceutically acceptabl e sal thereof, or a
sol vate thereof according to aboveg (10), wherein the
partial structure (11l) is a parikhal structure
(111-2) represented by the forrmula: [Chemical formula
141 -16 OH

wherein
m is an integer of 0 to 4; and

RAI and RE are each as defined in above (1).

(7) The glycopeptide compound, a pharmaceutically acceptable salt
thereof, or a solvate thereof according to above (1), wherein the sugar residue
(D is a sugar residue (I-1) represented by the formula:

[Chemical formula 8]

OH

Al
R”MHN o (|)H \
© OH

OH

d-1)

HO

-12-



HO ,,, RERAHVW ,,- OOHOOHmM H®B,,,,. OOH ™
(111-2) HO-\ ,,,, O""OXB OO6 42 xA/ wherein
the ring 2, the ring 4 and the ring 6 represent
aromatic rings of the second, fourth and sixth am no
acid residues of a glycopeptide antibiotic,
respectively; XA and XB each represent independently
hydrogen or halogen; inis an integer of 0 to 4; and
RA1 and RE are each as defined in above (1). (14) The
LEQ ound, a pharmaceutically acceptable salt thereof,
WhBFet}  sol vate thereof according to any one of above
(1) tao (13), whergin the _glycopeptide conmpound is a
chl dPd8memtegsof) (et 98¢ ve or a vanconycin
derivative. [0011] . (15). The conpound, a
pharR¥caed B@aﬂﬂ%ﬁaé@c%%g%@ll éralabo’t’%éﬁeof, or a
sol vate thereof according to above (1), wherein the
conmpound is represented by the formula: [Chem ca

formula 15] -17 OH HO RE RA" HN (Su {n o xB 2
8 The glycopeptide compound, a pharmaceutically acceptable salt

"thereof, or a solvate thereof according to above (1), wherein the sugar residue
(I) is a sugar residue (I-2) represented by the formula:
[Chemical formula 9]

H

md

H O/,,,," Ej/RE
A1 .
R™HN \\\‘\“‘. 0 "":,,,,

(1-2)

wherein
m is an integer of O to 4; and
RAt and RE are each as defined in above (1).
[0010]
(9)  The glycopeptide compound, a pharmaceutically acceptable salt
thereof, or a solvate thereof according to any one of above (1) to (8), wherein

the compound has a partial structure (II) represented by the formula:
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ROXxO/ F. 6 YNI \ OHOHH (IV) ~HNNNH RD Nw
HNOOORBO YN OHHOOH RC wherein RFis
hydrogen or a sugar residue; RBis -OH -NR5R5
(wherein RWand R5' are each independently hydrogen,
optionally substituted | ower alkyl, optionally
substituted lower alkyloxy, or optionally substituted
am no. or anmino _acid residue) or -OR6 (wherein R6 is
[Chepeicehfirmyulastlt i t uted | ower al kyl (a fwetero at om
group may intervene in the lower alkyl part)); RCis
hydrogen or optional | yX8ubstituted al kyl (a hetero
at om groyp 13:% ingervgne in the lower alkyl part); RD
S owerval Ryl ; and__other synbols are
((ﬂib The conpound, a
S acce alt thereof, or a
pf according te above (15), wherein the
conmpound is tepresented -18 by the fornula:
[Chem cal formula 161 OH HORE OHOH RA'HN O 0 HO- ~
O-~O0OM™

wherein the ring 2, the ring 4 and the ring 6 represent aromatic rings of the
second, fourth and sixth amino acid residues of a glycopeptide antibiotic,
respectively; XA and XB each represent independently hydrogen or halogen;

and * represents a binding position with a sugar residue.

(10) The glycopeptide compound, a pharmaceutically acceptable salt
thereof, or a solvate thereof according to above (1), wherein the compound
has a partial structure (III) represented by the formula:

[Chemical formula 11]

OH
HO | RE
A1l
R HN\Ioj/\

(Sug), -

T xB
o)

° N
G e
R =
'1_[11 X

wherein the ring 2, the ring 4 and the ring 6 represent aromatic rings of the

second, fourth and sixth amino acid residues of a glycopeptide antibiotic,

- 14 -



/11 HOJ OxB (IV-O O~0642 RFOXA/ O

I J
HHONYNHHNHRD HNOOOW RB OO NH2
OH Rc wherein mis an integer of 0 to 4; and
ot her synbols are each as defined in above (15). (17)
The conpound a pharmaceutically acceptable salt

t hereof, or sol vate thereof according to above

b e SR il

HH m HOOH 0 HO OH O XB V-1
an(i other symbols are each as defined 1n above P) ( )

222

M
O
HO

(11 The glycopeptide compound, a pharmaceutically acceptable salt
thereof, or a solvate thereof according to above (10), wherein the partial
structure (III) is a partial structure (III-0) represented by the formula:

[Chemical formula 12]

OH '
HO RE
RATHN OH
0 OH

O\//\/]

Ho\v/i\o/) o

OHOH
n 7

HO\V/I;Ole

O l O
DRONE
S X i

wherein the ring 2, the ring 4 and the ring 6 represent aromatic rings of the
second, fourth and sixth amino acid residues of a glycopeptide antibiotic; X4
and XB each represent independently hydrogen or halogen; m is an integer of

0 to 4; and RA! and RE are each as defined in above (1).

(12) The glycopeptide compound, a pharmaceutically acceptable salt

thereof, or a solvate thereof according to above (10), wherein the partial

-15 -



16412RO/ XAOOH OHHH ROOO ONHZ VOO H
NH R | RC wherein respective synbols are each as
defined in above (16). (18) The conpound, a
pharmaceutically acceptable salt thereof, or a
sol vate thereof according to above (16), wherein the
?onporndlgi rgpresented by the forrmula: [Chem ca
or mul a 0 OH HOR

stratture (W) 1s(mpaF@abstru9tchFzAII ]'§ @memtgg&?t m HO‘Hao

HH (IV-2) 0""'N~NNHRHHRBHN/OObi\II\/b -
[CHRical farhwa TH 0

OoH
RE

RATHN

(II-1)

O

e

wherein the ring 2, the ring 4 and the ring 6 represent aromatic rings of the
second, fourth and sixth amino acid residue of a glycopeptides antibiotic,
respectively; XA and XB each represents independently hydrogen or halogen;

m is an integer of O to 4; and RA! and RE are each as defined in above (1).

(13) The glycopeptide compound, a pharmaceutically acceptable salt
thereof, or a solvate thereof according to above (10), wherein the partial
structure (IIT) is a partial structure (III-2) represented by the formula:

[Chemical formula 14]

-16 -



Rc wherein respective synbols are each-as defined in
above (16). [0012] (19) The conpound, a
pharmaceutically acceptable salt thereof, or a

sol vate thereof according to above (1), wherein the
conmpound is represented by the formula: [Chem ca
formula 19] -21 OH HO RE RA'HN 0 (Sug)n RAZHN 0 XB
HO~ 641200/ XA/ 0/ HOHH(V) ONNHHNH
RD RBEBRNOOONW 0) OONH2 OH HO OH RC wherein R

i sHay drogepRbr optionally substituted |ower alkyl; RB
IS -CﬁiﬁiﬁgéRS' (wherein RWand R5' are each
RMHNdgpendent.y/ hydroggn, oRtional ly substituted | ower

al kyl , 8btio &) substiéﬁt d I ower al kyl oxy,

optionally sjubsti or am no sugar residue)

or a -OR6 ( rein R6jis opthonal |y substituted | ower

al kyl (a het ~at'0 r oup, ray inégrvene in the | ower

al kyl part));\RCis hydrog’th; optional |l y substituted

| ower al kyl (a hetero atom gr ' PHt ervene in the

| oner al kyl part); RD is hydroge | oner al kyl;

‘ HO o P (I1-2)

Y
Josoac

wherein the ring 2, the ring 4 and the ring 6 represent aromatic rings of the
second, fourth and sixth amino acid residues of a glycopeptide antibiotic,
respectively; XA and XB each represent independently hydrogen or halogen;

m is an integer of O to 4; and RAl and RE are each as defined in above (V.

(14) The compound, a pharmaceutically acceptable salt thereof, or a
solvate theréof according to any one of above (1) to (13), wherein the
glycopeptide compound is a chloroorienticin B derivative or a vancomycin
derivative.

[0011]

(15) The compound, a pharmaceutically acceptable salt thereof, or a
solvate thereof according to above (1), wherein the compound is represented
by the formula:

[Chemical formula 15]

-17 -



XA and XB are each independently hydrogen or hal ogen;
and other synbols are each as defined in above (1).
-22 (20) The compound according to above (19), wherein
the conpound is represented by the fornula: [Chem cal
formula 200 OH HORERAHNOHOH OO HO O- OH
H // M HOJO J RA2HNO XB (V-O HO\ O\ O\ 6 4
2 OOXAOOHOONNNNNARD HHONWY RBHNOO
0 NHz 1 OH HOOH RC wherein
HO RE

RATHN

XB

OH
(V)

ZzT

NH

Zz—A

wherein

RF is hydrogen or a sugar residue;

RB is -OH, -NR3R?¥ (wherein R? and R% are each independently
hydrogen, optionally substituted lower alkyl, optionally substituted lower
alkyloxy, or optionally substituted amino or amino acid residue) or -ORS
(wherein RS is optionally substituted lower alkyl (a hetero atom group may
intervene in the lower alkyl part));

RC is hydrogen or optionally substituted alkyl (a hetero atom group
may intervene in the lower alkyl part);

RD is hydrogen or lower alkyl; and

other symbols are each as defined in above (1).

16 The compound, a pharmaceutically acceptable salt thereof, or a

solvate thereof according to above (15), wherein the compound is represented

- 18-



inis an integer of 0 to 4; and other synbols are each
as defined in above (19). (21) The conpound accordi ng
to above (20), wherein the conmpound is represented by
the formula: [Chemical fornula 211 - 23 OH HO RE RA
HNOH 0O O0OOHM HOOCOH 0 CH HOO ORAZHN XB HO AN
O0420XA0OCHNN(V-1) ONNHR HI RBHNOO
OW NH2 01 OH HO OH RC wherein respective synbol s

by thefgsmwati ned i n above (20). (22) The conmpound, a
pharmaceutical |y acceptable salt thereof, or a

[Cleohical romadaeldil accordi ng to above (20), wherein the
compound is represented by the formula:

OH
HO RE

RA1HN OH
0 / OH

O/\o XB (IV-0)

OH
NH TD
NMe
(0]
wherein
m is an integer of O to 4; and
other symbols are each as defined in above (15).
a7 The compound, a pharmaceutically acceptable salt thereof, or a

solvate thereof according to above (16), wherein the compound is represented

by the formula:

[Chemical formula 17]
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[Chemi cal formula 221 -24 OH HO ,,, RE RAHN OH \
p=O0 HOOOH pOH HOO ORAZHN XB HO,,,,, O2 O
4 12 XAOHH(V-2) p;~g/ OH ONNNHRH RBHNO
OOO,,NMe NH2 O1 OH HO OH RC wherein respective
synbol s are each as defined in above (20). [0013]

(23) The conpound, a pharmaceutically acceptable salt
thereof, or a solvate thereof according to above (1),
wher ei Pt he conpound is represented by the fornula:

[ Ghenichl fmrnula 23] -25 OH HO RE

oII

RATHN
o OH

OH

XB
o o av-1)
(= .
A 0
N
N NH RP
H I
(0] O NMe
(0]
NH,
wherein respective symbols are each as defined in above (16).
(18) The compound, a pharmaceutically acceptable salt thereof, or a

solvate thereof according to above (16), wherein the compound is represented

by the formula:

[Chemical formula 18]

-20 -



RA"HN 7(Sug)n \ OXBo 6 12/ HOxOHo YN OHMH
(M) NOHNNNHRDNHNOOOW O RBONH 1 OH
HO OCH RC wherein RBis -OH, -NR5R5' (wherein R5 and
R5' are each independently hydrogen, optionally
substituted with | ower alkyl, optionally substituted
| oner al kyl oxy, or optionally substituted am no or
am no sugar residue) or -OR6 (wherein R6 is
optionglly substituted |ower alkyl (a hetero atom

gr%%pg;:ijlntervene in the lower alkyl part)); RCis
o

~hydrogen jor optionally substituted [ower alkyl (a

R Heter OF group@hay i\ntervene in the | ower alkyl
part); RD 15 r ar |\ | ower al kyl; and XA and XB
are each independent]y hydpogen or halogen, and ot her
synbol s ar e s @defjned,i aboyg (1). (24) The
compound, a pharnaceutl”ably &cceB abl e salt thereof,
or a -26 solvate thereof avtedr g to above (23),
wherein the compound is 5epr sepgted by the fornul a:

[ Chemical fornula 241 OH™HOW®RE ‘RA' HN H EH
X

OIZ

wherein respective symbols are each as defined in above (16).

[0012]

(19) The compound, a pharmaceutically acceptable salt thereof, or a
solvate thereof according to above (1), wherein the compound is represented
by the formula:

[Chemical formula 19]

=21 -



O] 1 HO~OH mM/OH HY, 0 XB (VI-0) 6 4 ZNH
OH HO XA O OHVOO R OOONV RO NHz RC wherein
inis an integer of 0 to 4; and other synbols are each
as defined in above (23). (25) The conpound, a
pharmaceutically acceptable salt thereof, or a

sol vate thereof according to above (24), wherein the
compound.,is represented by the formula: -27 [ Cheni ca
LE;nula Sﬁﬁ OH7)~-ORERAHNjH O OHmM HOOH 0 OH

RA'HN

o™ (Sug),

OH
V)

ZT

“NH IIRD
0 NMe

wherein

RA? is hydrogen or optionally substituted lower alkyl;

RB is —OH, -NR5R?¥ (wherein R and R are each independently
hydrogen, optionally substituted lower alkyl, optionally substituted lower
alkyloxy, optionally substituted amino or amino sugar residue) or a -ORS®
(wherein RS is optionally substituted lower alkyl (a hetero atom group may
intervene in the lower alkyl part));

RC is hydrogen or optionally substituted lower alkyl (a hetero atom
group may intervene in the lower alkyl part);

RD is hydrogen or lower alkyl;

XA and XB are each independently hydrogen or halogen; and

other symbols are each as defined in above (1.

-0



006142 HOXAOOHOHH(VI-1) ROOO0O 0 NH2 VOOO
HNNHRD 1 RC wherein respective synbols are as
defined in above (24). (26) The conpound, a
pharmaceutically acceptable salt thereof, or a

sol vate thereof according to above (24), wherein the
conpound is represented by the fornmul a: [Chenica

2003, B9l ¢ @ Bereimtort %poua’dﬂs

NNHRHI RB HN O O O 0 ,"NMe NH2 O
represented by the for L?a

[Chemical formula 20]

(V-0)
OH
“NH TD
NMe
(0]
wherein
m is an integer of 0 to 4; and
other symbols are each as defined in above (19).
(21) The compound according to above (20), wherein the compound is

represented by the formula:

[Chemical formula 21]



Rc wherein respective synbols are each as defined in
above (24). (27) The conpound, a pharnaceutically
acceptable salt thereof, or a solvate thereof
according to any one of above (6) to (8), (11) to
(13), (16) to (18), (20) to (22), and (24) to (26),
wherein mis 0 or 1. (28) The conpound, a
pharmaggutically acceptable salt thereof, or a

t hereof according to any one of above (1) to
rein REis OH (29) The conpound, a

igally qﬁceptable salt thereof, or a
“solvat € t hergof acicordi hg to any one of above (1) to
(28), wheregin GBstituents in optionally
substitute HF optionally substituted -29
| oner al kenyl; p ally sdbstituted cycl oal kyl,
of RAl are el ected fromoghelfol§ow ng Substituent
group A. Substituent group A optionally substituted
aryl, optionally subst iHout eroaryl, optionally
substituted heterocycle, opti Bnal}
aralkylthioﬁg i6nally substitut
optionally su [
substituted | o
ar al kyl oxy,

substituted aryls D 'ng (v-1)
substituted am no 5 e “gonps RD
phar maceuti cal |y acggpt dbl e Jsal {ivte

sol vat e t hereof &BSgorei ng i
substituents of "oftix substit wWHed" groupsiin
Substituent group A { (29) are selected frjom
the foll owi ng Sub %' gPdup B. Substituent gr
B: optionally substituted arylam nocarbonyl am no,
optionally substitutedaryl carbonyl am no, oxo,
hal ogen, optionally substituted aryl, optionally
substituted aryloxy, optionally substituted arylthio,
opt.ional |l y.substituted arylsul fony|, optionally
whefgierieenedtid Sumbo s oo b RakPyvIRe Tt ut 2
aral kyl, optionally substituted am no, optionally
substituted aral kyl carbonyl am no, optionally
ubstituted aral kyl am nocar bonyl, optional
(223 bs fliherosapennd. ki Pharmpeguticalit aenentakle Salibtharef, o a
aryl sul fonyl am no, optionally substituted aral kylthio,
solpateotherpef accardipg, toratioye 30k wheneyn thy componodab irgpresented
substituted heteroaryl, optionally substituted
by hk¢ édowmuld:oxy, and optionally substituted aryl |ower
al kenyl (30) The conpound, a pharnmaceutically
[Clreanizpil didreuka®?] t hereof, or a sol vate thereof
according to above (29), wherein each substituent of

-24 -



-30 "optionally substituted" groups in Substituent

group A of above (29) is selected fromthe follow ng

Substituent group B. Substituent group B: optionally

substituted aryl am nocar bonyl am no, optionally

substituted aryl am nocarbonyl, optionally substituted

aryl carbonyl, optionally substituted

aryl cagponyl am no, optionally substituted

ar IcaEboq*laninoalkyl, oxo, hal ogen, optionally

substit d aryl, optionally substituted aryl oxy,
re@Pt i Qnal 1y ubstitg}ed arylthio, optionally

SUbSt | uté‘%9ryla@ no, qptionally substituted

aryl am noal kyTS Pt

piional |y substituted

.y subsbhtuted | ower al kyl,
ubstituted /asal kyl , gptionally
substituted am no, optional stituted

ar al kyl car bonyl am no, i onal Ly, substituted
aral kyl am no, optionally “SubStit®@ted

ar al kyl ani nd¥aiRany! ,

ar al kyl sul f iffiy4

aryl am nosul fony¢’
hal o | ower al kyl,
hal o | ower aIkonxﬁ
heteroaryl, optional|y stibstli tu
optional |y substirBut egh he garyl ca
substituted heteroa
het eroaryl thi o, optiwg y Sjubstituted aryl | ower
al kenyl, optional | St i tart ed heteroaryl | ower
al kenyl , optional IV subst i Ut ed cycl oal kyl ,
optional |y substitutedRtycl oal kyl oxy, optionally
substituted cycloal kylthio, optionally substituted
cycl oal kyl am nocar bonyl, optionally substituted
cycl oal kyl | ower  al kenyl, —optiopally substituted
wheyelnorasppridve sEmpols afst eafthns Qeglesétm Xg @,
cycl oal kyl am nocar bonyl am no, optionally substituted
[0&18| oal kyl ami noal kyl , optional |y substituted -31
cycl oal kyl | ower al kylam no, optionally substijtuted
(23ycl| cBhkpdmponod, a pparmageuticsllysceeniable sale thardef) or a
| ower al kyl, optionally substituted
solyté ohdtepf aacdrdintyg to apovetia] iwheseinsttiet eomepowyd irdrgsented
| ower al kyl carbonyl am no, optionally substituted
byahelfoamky:car bonyl am no, optionally substituted
cycl oal kyl car bonyl am noal kyl, optionally substituted
[Cr¥sliedl foyhmul@®et al kyl am nocar bonyl, optionally
substituted cycloal kyl sul fonyl am no, optionally
substituted cycl oal kyl am nocar bonyl al kyl, and
optionally substituted

-25-



cycl oal kyl am nosul fonyl (31) The conpound, a
phar maceutically acceptable salt thereof, or a
sol vate thereof according to above (30) or (30'),
wherei n each substituents of "optionally substituted”
groups in Substituent group B of above (30) or (30')
are selected fromthe foll ow ng Substituent group C
Substituent group C. lower alkyl, |ower alkyloxy,
| oner aftkyl sul fonyl, nitro, aralkyl oxy, hal ogen,
!l ower al kyl, halo |ower alkyloxy, and
di-lo | kyl ami no (32) The conpound, a
RA'H 8 |y acceptable salt thereof, or a
sol vat e therg cordlng to any one of above (15) to
(31), and (30'), \Qﬁeieln RBis OH RCis H and RDis

H [00141 In additkon, the present invention provides
a process for producing the conpounds described in
above (1) to (32), an XShown in the fol |l ow ng
(33) to (38).~3 3 s for producing the
gl ycopepti dé : [
salt tRereoh ot a, paqQf it defined in
(s\qF 1) a
esented by
"I OH HO~
Myed by the
RE HO OH CH O j

wherein

RB is -OH, -NR5R% (wherein R? and R?¥ are each independently
hydrogen, optionally substituted with lower alkyl, optionally substituted
lower alkyloxy, or optionally substituted amino or amino sugar residue) or
-ORS$ (wherein RS is optionally substituted lower alkyl (a hetero atom group
may intervene in the lower alkyl part));

RC is hydrogen or optionally substituted lower alkyl (a hetero atom
group may intervene in the lower alkyl part);

RPD is hydrogen or lower alkyl; and

XA and XB are each independently hydrogen or halogen; and

other symbols are as defined in above (1).

(24) The compound, a pharmaceutically acceptable salt thereof, or a

=26 -



HO~ OH mi OH HOQVII) O O wherein REis CH or
NHAc; and in is an integer of 0 to 2; by performng
1+m (mis an integer of 0 to 2) tinmes of glycosylating
reaction in the presence of glycosyltransferase and a
sugar donor using a glycopeptide - 33 conpound, a
salt thereof, or a solvate thereof as a raw materi al,
wherein the aromatic ring of the fourth am no acid
solV8fd BéRebBackbbdinicttotave 28 viheresw ghe comppund 1f vepresented
(step 2) a step converting the hydroxynethyl ene part
bykﬁe%&ﬁnﬁH@ar at the end of the group (V711) into a
group (VI11) represented by the formula: [Chem ca

I I HOIREO %1 OH 0~ HHOO- OOH 171
[C%BE%I?Q}I%I?I %a 0 O vw wherein respective synbols are
as defined above; by an oxidation reaction; and (step

3) a stépt converting the group (VIIl) into a sugar
reHaiue F represented by

OH
OH
oA
o

XB (V1-0)
0
OH
0
N
NH r|«'°
0] NMe
0
NH,

wherein
m is an integer of O to 4; and

other symbols are each as defined in above (23).

(25) The compound, a pharmaceutically acceptable salt thereof, ora

solvate thereof according to above (24), wherein the compound is represented
by the formula:
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the formula: [Chem cal fornmula 30] -34 OH HO IR E
RA~HN % H OH HO~~ O- OOH nm/OH HO- (1-0) O
wherei n respective synbols are as defined above by
reductive am nation reaction of the al dehyde group of

the group (VIIl1) wth a conmpound (A) represented by
the fornmula RALINH2 . [0015] (34) A process for

produci ng the conpound (1V-0), a pharmaceutically
[Clresiepl &vineulsa?d] t her eof or a sol vate thereof as

defined in above (16) represented by the fornul a:
[Chenmi @4l fornmula 34] -35 OHO0O HORERAHNOHOH O
H®! *OH MHQ 0 xB (IVV-O o ~0 ~RF0O 6 42 |/

O_I .
o 5 OH
OH
BodL
HO o OH
S OH
HO

0 0
o) 0

o T o
XA 0

o} H (VI-1)
© N N NH RP
H H I
g HN - o) o)

e} \ NH2

RATHN

pdn o

R

wherein respective symbols are as defined in above (24).

(26) The compound, a pharmaceutically acceptable salt thereof, or a
solvate thereof according to above (24), wherein the compound is represented

by the formula:

[Chemical formula 26]
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XAOOHH ONN NNNHRDH RBHNOOOW ONH
OH HO OH Rc  wherein respective synbols are as
defined below, including the follow ng steps: (step
1) a step of reacting 1+m(mis an integer of 0 to 2)
times of glycosylating reaction in the presence of
gl ycosyl transferase and a sugar donor using a
corrpoun'g (VMIl-1) as a raw material represented by the
formul 8 [Chem cal formula 311 -36 HO OH OH HO JO O
X B/ RROORFP I j XAl Ol OH OHHOHNHN
RMNHR._ RBHNOOOW \NH OOH HOOHRC wher ei n
Mespetpive:, synbol £rare gs defined in above (15),
: OH

wherein respective symbols are each as defined in above (24).

(27)  The compound, a pharmaceutically acceptable salt thereof, or a
solvate thereof according to any one of above (6) to (8), (11) to (13), (16) to (18),

(20) to (22), and (24) to (26), wherein m is O or 1.

(28) The compound, a pharmaceutically acceptable salt thereof, or a

solvate thereof according to any one of above (1) to (27), wherein RE is OH.

(29) The compound, a pharmaceutically acceptable salt thereof, or a
solvate thereof according to any one of above (1) to (28), wherein each

substituents in optionally substituted lower alkyl, optionally substituted

-29-



to obtain a compound (VIII1-1), a salt thereof, or
sol vate thereof represented by the fornmula: [Chem cal
formula 32] -37 OH HOREHOHOH H OOOH OH

M

I JJO0OXB (VI I-1)) 1 6 | 42 XA O™ Y ORFO

NNNNNHR_D HHHNOOOW O RBONH 1 OH HO

OH Rc wherein REis OH or NHAc; and other synbols are

as defined above, (step 2) a step of subjecting the
loweemikermnyl, 6Mbptionhlly subatitutederysbfalkpl, of Ridlaratselected from

thereof to an oxidation reaction to obtain a conpound
the(folo®ling Subatitueiegmafp Aor a sol vate t her eof

represented by the fornmula: [Chemical forrmula 331 -38
Substituent group A: optionally substituted aryl, optionally substituted
heteroaryl, optionally substituted heterocycle, optionally substituted
aralkylthio, optionally substituted heteroaralkylthio, optionally substituted
cycloalkyl, optionally substituted lower alkyloxy, optionally substituted
aralkyloxy, optionally substituted aryloxy, optionally substituted

arylsulfonylamino, and optionally substituted amino

(30) The compound, a pharmaceutically acceptable salt thereof, or a
solvate thereof according to above (29), wherein each substituents of
“optionally substituted” groups in Substituent group A of above (29) are
selected from the following Substituent group B.

Substituent group B: optionally substituted arylaminocarbonylamino,
optionally substituted arylcarbonylamino, oxo, halogen, optionally
substituted aryl, optionally substituted aryloxy, optionally substituted
arylthio, optionally substituted arylsulfonyl, optionally substituted lower
alkyl, optionally substituted aralkyl, optionally substituted amino,
optionally substituted aralkylcarbonylamino, optionally substituted
aralkylaminocarbonyl, optionally substituted aralkylsulfinyl, optionally
substituted arylsulfonylamino, optionally substituted aralkylthio, halo lower
alkyl, halo lower alkyloxy, optionally substituted heteroaryl, optionally
substituted heteroaryloxy, and optionally substituted aryl lower alkenyl
(30) The compound, a pharmaceutically acceptable salt thereof, or a

solvate thereof according to above (29), wherein each substituent of
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HE O OH nOHO HO OO OH m" HQIO,J 0 xB (I X-
1) 006 412 RFROXAO/ OH OHHONN HHNHRD
RBHN/ OOONw O NH OH HO\ OHRc wherein
respective synbols are as defined above, and (step 3)
a step of subjecting the conpound (IX-1), a salt

t hereof, or a solvate thereof to a reductive

animation reaction with a conmpound (A) represented by
“optid@alliasubdtiautddiidbiRps A Gidibtit(185) groypy dadsbore (29) is

produci ng a conpound (I1V-1), a pharmaceutically
sclé@e8 it tae Follbwiws Sabstitvattegidigy Bof , as defined in

above (17) represented by the fornula: -39 [Chem cal
SubQEITER g%gﬁtp BXdptionally substituted arylaminocarbonylamino,
optionally substituted arylaminocarbonyl, optionally substituted
arylcarbonyl, optionally substituted arylcarbonylamino, optionally
substituted arylcarbgnylaminoalkyl, oxo, halogen, optionally substituted
aryl, optionally substituted aryloxy, optionally substituted arylthio,
optionally substituted arylamiﬁo, optionally substituted arylaminoalkyl,
optionally substituted arylaminocarbonylalkyl, 0pti§nally substituted
arylsulfonyl, optionally substituted lower alkyl, optionally substituted
aralkyl, optionally substituted amino, optionally substituted
aralkylcarbonylamino, optionally substituted aralkylamino, optionally
substituted aralkylaminocarbonyl, optionally substituted aralkylsulfinyl,
optionally substituted arylsulfonylamino, optionally substituted
arylaminosulfonyl, optionally substituted aralkylthio, halo lower alkyl, lower
alkyloxy, lower alkylamino, halo lower alkyloxy, optionally substituted
heteroaryl, optionally substituted heteroarylalkyl, optionally substituted
heteroarylcarbonyl, optionally substituted heteroaryloxy, optionally
substituted heteroarylthio, optionally substituted aryl lower alkenyl,
optionally substituted heteroaryl lower alkenyl, optionally substituted
cycloalkyl, optionally substituted cycloalkyloxy, optionally substituted
cycloalkylthio, optionally substituted cycloalkylaminocarbonyl, optionally
substituted cycloalkyl lower alkenyl, optionally substituted

cycloalkylsulfonyl, optionally substituted cycloalkylaminocarbonylamino,

optionally substituted cycloalkylaminoalkyl, optionally substituted
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HORE RAHNOH 0O0OOHM HOOOH 0COH HO)~-OXB O
O (lIVv-1) 642 XAOH OOHHO/7I'HNNNNHRD H
RB HNO_OO OW ONH2 1 OHHO OH RC wherein
respective synbols are as defined bel ow, including
the followi ng steps: (step 1) a step of reacting 1+m
(mis an integer of 0 to 2) times of glycosylating
reaction in the presence of glycosyltransferase and a
cycBHIRY] UAE allkgldgim, opoivpallycs bétituigd eclealkyiamino,
materi al represented by the fornula: [Chen ca
optiORAY duBSitutdd cPloale1Bblvel@IRY D optionally substituted
cycloalkylcarbonyl, optionally substituted cycloalkyl lower
alkylcarbonylamino, optionally substituted cycloalkylcarbonylamino,
optionally substituted cycloalkylcarbonylaminoalkyl, optionally substituted
cycloalkyl lower alkylaminocarbonyl, optionally substituted
cycloalkylsulfonylamino, optionally substituted
cycloalkylaminocarbonylalkyl, and optionally substituted

cycloalkylaminosulfonyl

(31) The compound, a pharmaceutically acceptable salt thereof, or a
solvate thereof according to above (30) or (30"), wherein each substituents of
“optionally substituted” groups in Substituent group B of above (30) or (30)
are selected from the following Substituent group C.

Substituent group C: lower alkyl, lower alkyloxy, lower alkylsulfonyl, nitro,
aralkyloxy, halogen, cyano, halo lower alkyl, halo lower alkyloxy, and

di-lower alkylamino

(32) The compound, a pharmaceutically acceptable salt thereof, or a
solvate thereof according to any one of above (15) to (31), and (30°), wherein
RB is OH; RCis H; and RP is H.
[0014]

In addition, the present invention provides a process for producing
the compounds described in above (1) to (32), and (30"), shown in the

following (33) to (38).
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XB 00 RROXAO/ OHo NN (MIl) HHNHR-RBHNO
OOOQ/Nwe O/ I '\ NH2Y O4HOOH RC wherein
respective synbols are as defined in above (15), to
obtain a compound (VII1-2), a salt thereof, or a

sol vate thereof, represented by the formula:

[Chemical fornmula 36] -41 OH HOREHOOOH O OHm
HOOOH 0OOH HOOOXB 00 (MIIl-2) ;:~NI1 / X/ O

(33&I H/2 @Hp O cklsfor profubing-+irR glicepemidd ompeRnd, AMe O

pharmaceutically acceptable salt thereof, or a solvate thereof as defined in
above (6) including the following steps:

(step 1)
a step converting a sugar residue (VI) represented by the formula:

[Chemical formula 27)

HO

into a group (VII) represented by the formula:

[Chemical formula 28]

HO 4 RE
HO_ o /OH OH
o—_TA
HO\/\O/ o .
P on
@W v

HO \
o\(l)

[¥a¥aVaVal

wherein RE is OH or NHAc; and m is an integer of 0 to 2;
by performing 1+m (m is an integer of 0 to 2) times of glycosylating reaction

in the presence of glycosyltransferase and a sugar donor using a glycopeptide
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OH HO OH RC wherein RE is OH or NHAc; and ot her

synbol s are as defined above, (step 2) a step of

subj ecting the conpound (MI11-2), a salt thereof, or a

solvate thereof to an oxidation reaction to obtain a

conmpound (I X-2), a salt thereof, or a solvate thereof

represented by the fornmula: [Chem cal fornula 371 -42

OH HOREOOH OOHOHmM HOOOH OOH HO O O XB
compadyd, alait EhereotRra pplNate themrof ps rEaNIBterialo W O

NHZ 1 OH HO OH RC wherein respective synbols are as
wherfihnhd azbmeeic ¥ng of the dpuidh aanhtcepcidfresiig}eei@tsubgtltth‘éed

compound (I X-2), a salt thereof, or a solvate thereof
with the sugar residue (V).

(step 2)

a step converting the hydroxymethylene part in the sugar at the end of the
group (VII) into a group (VIII) represented by the formula:

[Chemical formula 29]

OH
HO RE

\ /OH o
HOLE/ (VIID)

wherein respective symbols are as defined above;

by an oxidation reaction; and

(step 3)

a step converting the group (VIID into a sugar residue (I-0) represented by
the formula:

[Chemical formula 30}
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to a reductive amnation reaction with a conpound (A)
represented by the fornula: RALNH2. [0017] (36) A
process for producing a conmpound (IV-2), a
pharmaceutically acceptable salt thereof, or a

sol vate thereof, as defined in above (18) represented
by the formula: [Chem cal fornmula 42] -43 OH HORE
RAIHN (OHm O\ OOHOH HXO, 0 "0 XB F6 04 OH R

0,,,,, OH OH(IV-2) NNHRBHHI jOO O,,Nw
NH2o OH_RE wherein respective synbols are as
definéd bélow, including the follow ng steps: (step
RAYAIN._ @ reactin Hlgzm (mis an integer of 0 to 2)
times of gl cosyl r action in the presence of
gl ycosyl tr n@ hd a \sugar donor using a
conmpound ( |m02) materi al represented by the
f or mul a: [Chen1ca|0fornula 91
OH
m /*/
e
HO
AN

wherein respective symbols are as defined above

by reductive amination reaction of the aldehyde group of the group (VIID)
with a compound (A) represented by the formula RAINH, .

[0015]

(34) A process for producing the compound (IV-0), a pharmaceutically
acceptable salt thereof or a solvate thereof as defined in above (16)
represented by the formula:

[Chemical formula 34]
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0"0XB 0042 HH(VII-2)

-44 OH HO OH HO
O—I

;i~g XA 0/ ONNNHR H RBHNOOOONW N O
1 OH HO OH RC wherein respective synbols are as
defined in above (15), to obtain a conmpound (VIII-3),
a salt thereof, or a solvate thereof represented by
the fornmula: [Chem cal formula 401 - 45 OH HO,,,,
RE HO\o," O OHOHm HO OOH NNNOOH HO,. 0O
XB O pH
HO _RE
RATHN
0

X8 (IV-0)

OH

ZT

0] NMe

wherein respective symbols are as defined below,

including the following steps:

(step 1)

a step of reacting 1+m (m is an integer of 0 to 2) times of glycosylating
reaction in the presence of glycosyltransferase and a sugar donor using a
“compound (VII-1) as a raw material represented by the formula:

[Chemical formula 31]
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642 RO,,,, XAOHOHHMII-3) O,,., NRD H
HNHRRBHNOOOO,,,,NM NH O11 OH HO OH Rc
wherein RE is OH or NHAc; and other synbols are as
defi ned above, (step 2) a step of subjecting the
compound (VII1-3), a salt thereof, or a solvate
thereof to an oxidation reaction to obtain a conpound

(IX-3), a t thereof, or a solvate thereof
represente e fornmula: [Chemical formula 41] -46
OH HO 111, 111170 HOHmMm HOB O CH )""0 OH
HO 1-100""', OXe 00642 RFO,,, XAOCOHOH
H(IX-3|_)lo HRDHHRBHNOOOO,,, Nw

o) xe (VI

Iz
2T

o o o] NMe

NH,

wherein respective symbols are as defined in above (15),

to obtain a compound (VIII-1), a salt thereof, or a solvate thereof represented

by the formula:

[Chemical formula 32]
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K1 NHR2 OOCH HO OH Rc wherein respective synbol s

are as defined above, and (step 3) a step of

subj ecting the conpound (I1X-3), a salt thereof, or a

solvate thereof to a reductive amnation reaction

with a conmpound (A) represented by the fornula:

RALNH2. [0018] (37) The process according to any one

of above (33) to (36), wherein in the step 1, the

gl ycosyl transferase is gal actosyltransferase; a sugar

pf_ th ngar donor is the sanme or different 1 to 3
ected fromglucose, galactose, N

ct osam nen deoxygl ucose, and deoxygal act ose;

n the svépoﬂ, the oxidation reaction is

it h géT}/ios oxi dase. (38) The process

accordin ﬁ any-o f labove (33) to (36), wherein in

the ste ; oansferase is

gal act osyltransferase; and,\ aforer  addition of glucose

by an optional first gllygpsyl.ati reacti on, gal actose

is further added by a seco g(;cosylating reaction;

and, in the step 2, th@\gﬁﬂé@ ﬂon reaction is

performed with gal act ose~0xi @#ase. [0019] Further, the

present invention also provi des cconpound® shdwilipy

the foll ow ng above (39) ang (4 whi ch_are useful as

present i nyenty on LMe
mat erd¢7al Yt a
" NH2

wherein RE is OH or NHAc; and other symbols are as defined above,

defined in any gprg of laBoye (
(39) The conpound (YT 1¥1) " x4

as defined in
further provi 8&s fohl ow
sugar at the sidg chain

HO

(step 2)

a step of subjecting the compound (VIII-1), a salt thereof, or a solvate thereof
to an oxidation reaction to obtain a compound (IX-1), a salt thereof, or a
solvate thereof represented by the formula:

[Chemical formula 33]
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(41) A conpound, a pharmaceutically acceptable salt
thereof, or a solvate thereof represented by the
formula: [Chem cal fornmula 43] -48 OH RE A HN CH OH
ROO HO OOHOH MHOOO XB (X-1) 0042 16 OH
OHHR:~-HXA OONNNHRD HI RBHNOOOOW O
NH2 OH HO OH Rc wherein respective synbols are each
as defined in above (16). (42) A conpound, a

phar gpceutically acceptable salt thereof, or a solvate
t her ¢of r&%present ed by the formula: [Chem cal fornula

OH
OH
oA
ok

X8 (IX-1)
OH
N
NH RP
(0] lllMe
o]

wherein respective symbols are as defined above,

and

(step 3)

a step of subjecting the compound (IX-1), a salt thereof, or a solvate thereof
to a reductive animation reaction with a compound (A) represented by the
formula: RAINHoa.

[0016]

(35) A process for producing a compound (IV-1), a pharmaceutically
acceptable salt, or a solvate thereof, as defined in above (17) represented by

the formula:
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RE OCHOH YOHoO~ HO-~-O- 0 OHOH HO O XB (XI-1) O
02 6ROI / XAO/ OH OHNNH VOH:~HNHRD RB
OOOO0 W NH Rc wherein respective synbols are as
defi ned above. (43) A pharmaceutical conposition
cont ai ni ng the conpound as defined in any one of
above (1) to (32), (30'), and (39) to (42), or a
pharmaceutically acceptable salt thereof, or a

[Chesnical fronddassll. [Effects of the Invention] [0021]

The gly ﬁpeptide antibiotic derivative of the present
invention, a pharnmaceutically acceptable salt

t hBPeof~grRa sol vate thereof exhibits an

anti bacterial activity in an In Vitro and/or In Vivo

RAHMS t /vari oupn bacteri um such as Staphyl ococcus

i ncl udi ng ,  Pneunococcus,

Ent er ococcu Particularly, the conpound
of -50 the nMj s al so effective for
vanconyci n-r\esi ium derived therefrom and,
particul arly, resiistapfy Enterococcus

(VRE) and vancomyci n-resi st antYySt aphyl ococcus aur eus
(VRSA). Therefore, the cq t he present
invention is useful for treatingoor Preventing

vari ous bacterial infections such as|conplicaBed skin
and skin tissue

0 (IV-1)
OH
0
§
NH TD
(0] NMe
o

NH,

wherein respective symbols are as defined below,

including the following steps:

(step 1)

a step of reacting 1+m (m is an integer of O to 2) times of glycosylating
reaction in the presence of glycosyltransferése and a sugar donor using a
compound (VII-1) as a raw material represented by the formula“

[Chemical formula 35]
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infection, nmeningitis, sepsis, pneunonia, arthritis,
peritonitis, bronchitis, enpyem, endocarditis,
catheter bl oodstreaminfection and the like. In
addition, the nore preferabl e conpound of present

i nvention has high water solubility, is better in

di sposition, and/or is safe in toxicity (rena
toxicity, hepatic toxicity, histam ne freeing
activity, hERG channel inhibition, antigenicity,
etc.). HoBest | Modgy for carrying out the Invention]

[ 0022] the "gl ycopeptide antibiotic" neans an
arbitpgry epti de conpound having a peptide
chai n consi s®1 ngoof seven am no acids including an
aromati ¢ am no acid as axfcormon fundanental skel eton,
represented by vanconycin
addi tion, the "glycopeptide
ndagment al structure

ptide chain which_js conmonly

ti d}é anti bi ot cs.(VIE()arrpl es of

i H csR%re disclosed in
_A . 7- 258289

n WO 96/30401
ernati omal Publicatikon 00/ 39156

: JP- A No. 2000-302687 gakette, Internationa
al i ooH WD 2004/ 44222 panphl et; US Patent Nos.

, 439" 4, 643,987; 4,497,802; 4,698,327; -51
5,59R$ 714; 5, 840,684; and 5, 843, 889; EP0802199;
EP0801075; EP0667353; WD 97/28812; WD 97/38702; WO
98/ 52589; WD 98/52592; as well as J. Am Chem Soc.
1996, 118, 13107-13108; J. Am Chem Soc., 1997, 119,

12041-12047; and,J, Am e oc., 1994, 116,
whgeul 1asgRCtive %@éplweasgé%ﬁ"m? o e&eaﬁ%?k@, of the
| ycopeptide antihiotics jncglude, vanconycin,
to ghﬁya@aa Somround ﬁfﬁhg?éi A salt thegeeh pra Y%tﬁltg‘ﬁr‘?ﬂf’
actinoidin rdaci n, avoparcin, azureonycin,
reHﬁ&ﬁﬁ?ﬁﬁiﬁXﬁhQ: r3¥Harienticin A chloroorienticin B,
chIoroponsPoi , decapl anin, N denethyl vanconycin,
keminshfermulagdblacar di n, hel vecardin, izupeptin,
ki bdel i n, mannopeptin, orienticin, parvodicin,
synnoni ci n, oritavancin, telavancin (TD 6424),
dal bavanci n, and A-40926. [00241 In the present
i nvention, the "glycopeptide skeleton" preferably has

the following partial structure (I1) as an agl ycone
part,
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[Chemical forrmula 451 XB 6 42 O4 02 (I1) XA/
(wherein the ring 2, the ring 4 and the ring 6
represent aromatic rings of the second, fourth and
sixth am no acid residues of a glycopeptide
antibiotic, respectively; XA and XB are each

i ndependent|ly hydrogen or hal ogen; and represents a
bindi&g position with a sugar residue). -52 XA and XB
are p efe&ably bot h hal ogen, further preferably C.

f Bd¥t her preferably, the glycopepti des skel eton
has;the|following partial structure (11-0): [Chem ca
O O CbH/ i j (I'1-0) .nnnr (wherein the

ycopeptide antibiotic; and *

posi tf'on with a sugar residue).

t hedryl ycopepti de skel et on

e (I1-1): [Chem cal
I N~ ~-N% rvir O

formula 477 XB . AOOX ON
OC57 Unr -53 (wherei s 2, 4, 5, 6 and 7
represent aromatic rings a ond, fourth,
fifth, sixth and seventh amno acid residugs of a

gl ycopepti de o (VIII-2)
OH
P
NH TD
NMe

NH,

wherein RE is OH or NHACc; and other symbols are as defined above,

(step 2)

a step of subjecting the compound (VIII-2), a salt thereof, or a solvate thereof
to an oxidation reaction to obtain a compound (IX-2), a salt thereof, or a
solvate thereof represented by the formula:

[Chemical formula 37]
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antibiotic, respectively; XA and XB are each

i ndependently hydrogen or hal ogen; and * represents a
bi ndi ng position with a sugar residue). [00271
Further preferably, the glycopepti de skel eton has the
followng partial structure (11-2): [Chem cal fornula
481 o o XB | 4 O~/ | | XA/ \'\ "2Z OOOi N //IN
ONMNgNJIV (I1-2) O O .nn. \ 1 .IVL sn (wherein,
{esp ¥% synbol s are as defined above). The agl ycone
_8 : e optionally substituted with a substituent
I'l-known to @ person skilled in the art or

¥ - t hesi ze@Hby a\ person skilled in the art.
Hor exanp| & ' , an N-termnal, a

fesor ci no par tyor ke in a vanconycin
derivativeypa tei i h Mderivative, a

H the |ike my be

. | Bnaddition, a sugar
carbon represented
by *. -54 [0028) Furthemopreker y, the glycopeptide
skel eton has the followi ng” pafPtiaP structure (I1V):
[Chemical formula 491 XB \ 2 RFO|/ OH O KEH (IVY)

(1X-2)
OH
N
\”/KNH R|D
O NMe

wherein respective symbols are as defined above; and

(step 3)

a step of subjecting the compound (IX-2), a salt thereof, or a solvate thereof
to a reductive amination reaction with a compound (A) represented by the
formula: RA!NHo.

[0017]

(36) A process for producing a compound (IV-2), a pharmaceutically
acceptable salt thereof, or a solvate thereof, as defined in above (18)
represented by the formula:

[Chemical formula 42]
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OHNHR YNRBHNOOOW N2 OOCH HO OHRc
(wherein RF is hydrogen or a sugar residue; RBis -OH,
-NR5R5' (wherein R5 and.R5' are each independently
hydrogen, optionally substituted | ower alkyl,
optionally substituted | ower alkyloxy, optionally
substituted am no or am no sugar residue) or -OR6
(mheregp OR6 is optionally substituted |ower alkyl (a
het erozatom group may intervene in the |ower alKkyl
pat) ) is hydrogen or optionally substituted | ower
aIkyI (a hetero atom group may intervene in the | ower
ﬂ*kyl rey, RD |§Whydr gen or lower alkyl; other
synbol s ar Habove; and RF is preferably a
sugar resi gue, ably a sugar residue
repr esent edHBy & . a: - [Chem cal fornula 501
RA2HN HO O\ (whereln Ru“%@ hydroggn or optionally
substituted 'l oner al kyl), nore preferably a
sugar residue represent@g by th fornula [ Chem ca
formula 51] RA2HN HO,,,, >0 ein respective
synbol s are as defined above). ferably
hydr ogen; or | ower alkyl (tuted with
optionally substituted a stituted
het er oaryl , v Q@Yitl e or
hydr oxyl . . (IV-2)

wherein respective symbols are as defined below;

including the following steps:

(step D

a step of reacting 1+m (m is an integer of O to 2) times of glycosylating
reaction in the presence of glycosyltransferase and a sugar donor using a
compound (VII-2) as a raw material represented by the formula:

[Chemical formula 39]
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substituted aryl™, the "optionally substituted
heteroaryl", or the "optionally substituted

het er ocycl e", aryl carbonyl am no optionally substituted
with halo |ower alkyloxy is preferable. RA2 is nore
preferably hydrogen). RBis preferably -OH or -NHRS
(wherein R5 is |ower alkyl optionally substituted

wi th hydroxyl or dial kylam no, |ower alkyl oxy
optionally @ubstituted with | ower alkyloxy, or |ower
al kyl amoQo) .t More, preferably, RB. is -OH RCis

pr ef er abl yt*ogen, or |ower al kyl optionally
substjtute [ optionally substituted am no. As a
‘tdve "optionally -56 substituted am no",
| ower & ky optionally substituted
Dni um  or heteroaral kyl is
pref erably hydrogen. RD i s

tepep¥t dex’skeFet om ha §s foIIoWn%% gartim
mul a 52] ¥&-2o 6 RFOXA O
RHEI. RBHNOOOO
\ocOH J HO O RC ghmgrein respective
. 10030] The present
by the parti al

wherein respective symbols are as defined in above (15),

to obtain a compound (VIII-3), a salt thereof, or a solvate thereof represented

by the formula:

[Chemical formula 40]

-45 -



acid residue in the glycopeptide skel eton. The sugar
residue is represented by the follow ng structure:

[ Chemical formula 53] -57 OHRE RA" H N 7)~O (S ug)n
(1) (wherein nis an integer of 1 to 5; Sugs are each
i ndependently a nonosaccharide, (Sug)" is a dival ent
sugar residue forned by binding sane or different 1 to
5 nogQsaccharides; RALl is optionally substituted
#pmer al kyl, optionally substituted | ower al kenyl, or
oﬁt'o y substituted cycloal kyl; and RE is OH or

¢ (Ac i/s acet )) nis preferably 1 or 2. Sug is
\bref@rablﬂogluco gal act ose, fructose, fucose,
mannose, | r ‘@b act osam ne, gl ucosam ne, N
acetyl galiact osam ng, mcet yl gl ucosam ne,

vancosam \@.epig angosam negy gl ucuronic acid, sialic
aci d, deoXygl ucose, of/g oxyigal agt ose. Mre preferable
i's glucose (e.g., P-Ddl or gal actose (e.g.,
(3-D-gal actose). Whenym is 1, Jsug is further
preferably glucose (e. d\ D-gl ucose). Wen nis 2,

glucose (e.g., (3-Dglugose g _sSage tinme. RAL is
preferably optionally § [ r | kyl, or
optionally substiout ed cy Lakpt, s ober abl y
optional ly substituted I@men1al< .|| R&is |preferablyi-3)
OH. -58 [00311 THK« prefwgrabky the
foll owi ng sugar r%N fo nuIaM§41

OH HO JRE RE N

wherein RE is OH or NHAc; and other symbols are as defined above,
(step 2) |
a step of subjecting the compound (VIII-3), a salt thereof, or a solvate thereof
to an oxidation reaction to obtain a compound (IX-3), a salt thereof, or a
solvate thereof represented by the formula:

[Chemical formula 41]
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RAHN % HOH O HO-\ - OOHOH MI (I-0) HOJ O
(wherein mis an integer of 0 to 4; and RAL and RE are
each as defined above). In the fornula (1-0),

positions of two hydroxyl groups which bind to each
nonosacchari de other than the term nal sugar are not
particularly limted, but each hydroxyl group is
preferably bound to the 2-position and ‘the 3-position
of o nonosaccharide. In addition, the binding manner

HOS wo,rEdj acent nonosaccharides is not particularly
lifmted, but nonosaccharides are preferably bound to

ol be l-position and thg 4-position. In addition, the
indrng pagjition: of the sugar which binds to an

agl ycone| par 32t %0| not particularly limted, but
the. sug [oPre eraply fonns a gl ycoside bond with an
agl ycone AP~ehends posj,tion ofH t he nmonosaccharide. in
is prefergbly 0 or 1./-®Q [0Q032]ouThe sugar residue
(1-0) is preferably the fofl owng sugar residue (I-1)
[ Chemi cal formula 55] Héh E,L, RARHNOH OO OH HO m
OOHOM voo o

XB

OH

ZT

(IX-3)
NH F|:° :
«NMe

wherein respective symbols are as defined above,

and

(step 3)

a step of subjecting the compound (IX-3), a salt thereof, or a solvate thereof
to a reductive amination reaction with a compound (A) represented by the
formula: RAINHo.

[0018]

(37)  The process according to any one of above (33) to (36), wherein

in the step 1, the glycosyltransferase is galactosyltransferase; a sugar of the
sugar donor is the same or different 1 to 3 sugars selected from glucose,

galactose, N-acetylgalactosamine, deoxyglucose, and deoxygalactose; and,
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(I-1) HO OO (wherein respective synbols are as
defi ned above). A nonosaccharide adjacent to an

agl ycone is preferably glucose (e.g., (3-Dglucose).
A nonosaccharide situated at the termnal is
preferably a nonosaccharide in which the 6-positiona
hydr oxyl of gal actose or N-acetylgal actosanine is
~ substituted with optionally substituted anjno. Mor
in thecstep olthe p¥ldatinTh ERarsionsis REFToregh wath gatactose oxidase.
6- posi ti onal hydroxyl of galactose ( .g., L.
(38) 3- DTgwalm@w@ccpsdlmtt@tanmwwmbwméﬁ &R 43¢l wherein in the
substituted am no. A nonosaccharide constituting
stept hethe lgmsy tesnsfaeasesispgad fetoapltyansferases ands
gal act ose, nore preferably glucose (e.g.,
afté BabBdglioicoBgucosdbB3n dtdorsidarst phgiodynting tdadtmn, galactose
preferably the follow ng sugar residue (1-2): -60
is fuehiedd £dled By HWedo®® kly bl HBing reddtion; @ddOH H N O
(HO O~ ,., OMOHO™ (1-2) HO'\ O,,,/0 (wherein
in FES PR 2, tBe DX 6n 26 £ctasn Hepérietmad wieh galdattbdeoxidase.
gl ycopepti de conmpound of the present invention, the
ar residue exenplified above is bound to carbon
represented by * of the aglycone exenplified above.

[ 0034t i, H&ElNent HHPONIGH a{ﬁﬁ,;o@me)é &Rfp@Rds shown by

foll ow ng part structure )= [Chem cal fornula
the5 Zojllowq{l'g above (39) and (40), which are useful as an intermediate for

producing the compounds as defined in any one of above (1) to (32), and (30).
(39) The compound (VIII-1), a salt thereof, or a solvate thereof as defined
in above (34).
(40) The compound (IX-1), a salt thereof, or a solvate thereof as defined in
(34).
[0020]

The present invention further provides following dehydrated
material of a sugar at the side chain terminal.
(41) A compound, a pharmaceutically acceptable salt thereof, or a solvate
thereof represented by the formula:

[Chemical formula 43]
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HO RE RAIHN O \ (Sug)n XB 0 06 4 2 (lIIl) -61
(wherein respective synbols are as defined above).

[ 00351 The partial structure (l111) is preferably the
followi ng partial structure (111-0): [Chem cal
formula 581 OH HORERAHNO/OHOH HO1-OOOHH M
HOQO OXs OO0O6 a2 (Il1-0) (wherein respective
synbol s are as defi ned above). [00361 The parti al

struct e (I11-0) is preferably the follow ng partia
ructure {11l-1) [Chem cal formula 591 -62 OH HO RE
OH OH I—IO m
HO

(XD

0
0
S o)
RFO ‘ 6/ O OH
XA 0
2N
° N/\/ N NH RP
H H 1 |
- o ©
NH,

ZT

wherein respective symbols are each as defined in above (16).

(42) A compound, a pharmaceutically acceptable salt thereof, or a solvate
thereof represented by the formula:

[Chemical formula 44]
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aOH OOHOHO (Il11-1) OXB 06 4 2 (wherein
respective synmbols are as defined above). [0037] The
partial structure (l111-1) is preferably the follow ng
structure (111-2): [Chemical forrmula 601 - 63 OH RE
Al RHN-\ OOHOHd HOBIn 0 OHd OCH(IIlI-2) HOBO
,,,0XB 6 4 2 (wherein respective symbols are as
defi ned above). [0038] The conpound (X-1) is
prefgrably the follow ng conpound (X-2): [ Chemi cal
formul g,.61] -64 OH RE

o l OH

/OH

(XI-1)

OH

NH RP
NMe

wherein respective symbols are as defined above.
(43) A pharmaceutical composition containing the compound as defined
in any one of above (1) to (32), (30°), and (39) to (42), or a pharmaceutically

acceptable salt thereof, or a solvate thereof.

[Effects of the Invention]
[0021]

The glycopeptide antibiotic derivative of the present invention, a
pharmaceutically acceptable salt thereof, or a solvate thereof exhibits an
antibacterial activity in an In Vitro and/or In Vivo test against various
bacterium such as Staphylococcus including MRSA, Streptococcus,

Pneumococcus, Enterococcus, and the like. Particularly, the compound of
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RAHNOH OOHM HOaOHOOH OHOOXB OO (X-2) 6
4 2 RXAOOH OHHVOHO::~NNNNHRD HRBOOOO
W NH2 RC (wherein respective synbols are as defined
above), further preferably a conpound (X-3):
[Chemical forrmula 621 -65 OHRE OH RAHN.."" OOHM
HO-\, 0O OHOH HOO'OXB 6 4 2 RFQO, 0 OH

the present invention is also effective for vancomycin-resistant bacterium
derived therefrom and, particularly, for vancomycin-resistant Enterococcus
(VRE) and vancomycin-resistant Staphylococcus aureus (VRSA). Therefore,
the compound of the present invention is useful for treating or preventing
various bacterial infections such as complicated skin and skin tissue
_i_nfection, meningitis, sepsis, pneumonia, arthritis, peritonitis, bronchitis,
empyema, endocarditis, catheter bloodstream infection and the like. In
addition, the more preferable compound of present invention has high water
solubility, is better in disposition, and/or is safe in toxicity (renal toxicity,
hepatic toxicity, histamine freeing activity, hERG channel inhibition,

antigenicity, etc.).

[Best Mode for carrying out the Invention]
[0022]

Herein, the “glycopeptide antibiotic” means an arbitrary glycopeptide
compound having a peptide chain consisting of seven amino acids including
an aromatic amipo acid as a common fundamental skeleton, and a derivative
thereof, represented by vancomycin and chloroorienticins. In addition, the
“glycopeptide skeleton” means a cyclic fundamental structure consisting of
the peptide chain which is commonly possessed by glycopeptide antibiotics.
Examples of the known glycopeptide antibiotics are disclosed in JP-A No.
61-251699 gazette, JP-A No. 7-258289 gazette, International Publication WO
96/30401 pamphlet, International Publication WO 00/39156 pamphlet, JP-A
No. 2000-302687 gazette, International Publication WO 2004/44222

pamphlet; US Patent Nos. 4,639,433; 4,643,987; 4,497,802; 4,698,327;
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XAOH OH(X3) O0"NNNNHR HHRBjHN OO,, Nw
NH2 OH OH Rc (wherein respective synbols are as
defi ned above). [0039] The conpound (XlI-1) is
preferably the follow ng conpound (XlI-2) [Chenica
formula 631 -66 CHRE OOl OOHOH HM HOOO O
| OH HOOOXB (XI-2) O0O2 ;:~-NXAOI / OH OHH

ONN _NNHRD HHNOO%V‘E RB% O NHZ .
5,591,714; 5,840,684; and 5,843,889; EP0802199; EP0801075; EP0667353;

WO 97/28812; WO 97/38702; WO 98/52589; WO 98/52592; as well as J. Am.
Chem. Soc., 1996, 118, 13107-13108; J. Am. Chem. Soc., 1997, 119,
12041-12047; and J. Am. Chem. Soc., 1994, 116, 4573-4580.

[0023]

More specific examples of the glycopeptide antibiotics include
vancomycin, teicoplanin, ristomycin, ristocetin, actaplanin, actinoidin,
ardacin, avoparcin, azureomycin, balhimycin, chloroorienticin A,
chloroorienticin B, chloropolyspoin, decaplanin, N-demethylvancomycin,
eremomycin, galacardin, helvecardin, izupeptin, kibdelin, mannopeptin,
orienticin, parvodicin, synmonicin, oritavancin, telavancin (TD-6424),
dalbavancin, and A-40926.

[0024]

In the present invention, the “glycopeptide skeleton” preferably has

the following partial structure (II) as an aglycone part,

[Chemical formula 45]
O AN O
| 4 (I1)
xA =

(wherein the ring 2, the ring 4 and the ring 6 represent aromatic rings of the
second, fourth and sixth amino acid residues of a glycopeptide antibiotic,
respectively; XA and XB are each independently hydrogen or halogen; and *

represents a binding position with a sugar residue).
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OH HO OH Rc (wherein respective synbols are as

defi ned above), further preferably a conpound (XlI-3):
[Chemical fornmula 641 -67 OHRE Ol OH HOH M HO-\

OOH OOH HOB, O'OXB \ O4 OH RFO, X OH OON
(XI-3) 'NNNHRDHHRBJHNOO,,NMe NH, OHOH RC
(wherein respective synbols are as defined above).

[00401 T present. c rther refer I
o RiaBaaKE pre Brefe ATl B RHOENE faigaer Rl ah
1-0), (I-1) or (1-2) is bound to the partia

[0026) uct ur e (11-0). The present conpound further
preferably includes a structure in which the sugar
r esi Buethelr)preferably, the glycopeptides skelesonbasdhe o“o Pwing
parti al

partial structure (II-0):

[Chemical formula 46]

oCI

ﬂ (11-0)

(wherein the ring 4 represents an aromatic ring of the fourth amino acid
residue of a glycopeptide antibiotic; and * represents a binding position with
a sugar residue).
[0026]

Further preferably, the glycopeptide skeleton has the following
partial structure (II-1):

[Chemical formula 47]
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structure (l11-1). The present conpound further
preferably includes a structure in which the sugar
residue (1), (1-0), (I-1) or (1-2) is bound to the
partial structure (11-2). The present conpound
further preferably includes a structure in -68 which
the sugar residue (1), (2-0), (1-1) or (1-2) is bound
to the partial structure (1V). The present conpound
(wHesbiete ﬂhg&ezr, abby6iand T depresest auematie ings ahthhseqead,
sugar residue (1), (1-0), (I-1) or (1-2) is bound to
foul-f1E BRI diath aflllseobtieatditd)acid B@4dded of agiiicopentidehe
conpounds (IV-0) and (X-1), the conpounds (IV-1) and
iBofic: Qupdsnd K¥-2Ae éith indepyndértdy hydpogeer
an%?kﬁ%ﬁréﬁgm(gFgl), t he conpounds (?X—Z) and (Xlié),
as well 1a %) gh(abugdr régidud
ha%ggﬁ’%n%oﬁﬁggg#ﬁgggggﬁg?%%P§%§%¥g?he nixgure. [ 0042]
[Oqii used herein, the "sugar residue" means a renaining
Jt when one OHis renoved froma nonosaccharide, or
a polLysacchari.dei [ . {fof {lowin
o1 Ur SRR AR (L eltond BRI Rbn s dletlowine
br anched naqigéy As used herein, as the
parpghYIHEHE\Fdé”, gl ucose, gal actose, fructose,
fucose, nmanpnos rhammose, gal act osam ne, gl ucosam ne,
[Chemdealyfpram, 4g¥anine, N- acet yl gl ucosani ne,
vancosam ne, epi-vancosam ne, glucuronic acid, sialic
aci d, deoxygl ucose, sand deoxygal actose are preferably.
As a nonosacchafdewQpns®ituting a root part of a
sugar resi he arfgmatic ring of the
f-eurtdy, api gt d due o Heseopepti de skel et on
gl ucos€ (e.g., (3-D-glucose) is particularly
1 N haN.dewgnst i uting the
r rgsijdJe ch biqg to the
e fourt ninqju\id reshdire of a
el et omrugaljagt.ose-or
am ne is qgﬁékbreferdﬁf;. - 69
Parti ¢t | actose (e.g., (3-D-galactose) is
prefe 8. Asrwused herein, the "am no sugar residue”
"sugar - residue" having an am no group
uted am no group. Exanples of

(wherein, respective symbols are as defined above).

The aglycone part may be optionally substituted with a substituent
which is well-known to a person skilled in the art or can be synthesized by a
person skilled in the art. For example, a C-terminal, an N-terminal, a
resorcinol part or the like in a vancomycin derivative, a teicoplanin
derivative, a chloroorienticin B derivative or the like may be optionally

chemically modified. In addition, a sugar may be bound to a part other than

carbon represented by *.
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the representative am no sugar residue include
L- vancosam nyl, 3-desnet hyl -vancosam nyl ,

3- epi -vancosam nyl, 4-epi-vancosam nyl,

4- ket o- vancosam nyl, acosam nyl, actinosam nyl,

daunosam nyl, 3-epi-daunosam nyl, ristosam nyl, .
N- et hyl - D- gl ucam nyl, N acetyl-D gl ucosanyl, or
N-acyl - D- gl ucosanyl . Actinosam nyl, acosam nyl,

[0048Epi - vancosam nyl, 4-keto-vancosam nyl, ristosam nyl,
or vancosamnyl is preferable. Particularly, _
L- 4- pithsancefraiblyy thé glycppeptadabkeleto bas]thadolleeths
herein, the term "l ower alkyl" which is used al one or

pax‘gsfblé% paidwn with other terns includes straight or
ranched nonoval ent hydrocarbon group, having 1 to

. | Yol to 10 carbon atons. Exanples include
Kn#%?ﬁ%@?$§§ﬁ€ﬂ¥g%-propyl, i sopropyl, n-butyl, isobutyl,
sec-butyl, t-butyl, n-pentyl x8i sopentyl, neo-pentyl,

n- hexyl , isohex i n-octyl and the |ike.
Mor e prefers ; 3 |F de Cl-C6 al kyl .

Furt her @ « B clude C1-C3 al kyl.

[ @844] A« & . ‘ aDRenyl " which is
used gl one_o

X ot her tergpw

idicl udes shrai gnt of nmopaval ent _ hy rogarbon
growp havi ng t15,
andlone Hor two ot no
L- pT openyt 2-pro
ari ous but enyl isoners
xanpl es i ncNlddde C2- C6 al k
g doubl e bond exists betwee
1-pg al oahd the 2-positional carbon' atons.
pPEf er abl y, exanpl es include C2-C4 al kenyl .

[ 00451gcAs used herein, exanples of the "I ower

al kyl oxy" include nethyl oxy, ethyloxy, n-propyloxy,

i sopropyl oxy, n-butyl oxy, isobutyloxy, s-butyloxy,

t - butyl oxy, n-pentyl oxy, n-hexyloxy and the |ike.
(WHSERI RPLY hy8¥GHER] @8a suBat uedGd- C6 al kyl oxy. Furt her

preferably, exanples include Cl1-C3 alkyl oxy. As used

her eis id 8H" NRbR&I(HHeTeiMRTANnd RoUsede dtoiirlepenilantly

conbi nation with other terns includes cycl oal kyl

havi i i EXaTPoSson ¢y HdBstituted lower
h%yggggfg%@??ﬁ%igFgﬁﬂ?g%?qugfopentYféocyc*ohei;ﬁf

alkyloxy, optionally substituted amino or amino sugar residue) or -OR®

crotonyl,
nd the like. -70

(wherein ORS is optionally substituted lower alkyl (a hetero atom group may
intervene in the lower alkyl part));

RC is hydrogen or optionally substituted lower alkyl (a hetero atom
group may intervene in the lower alkyl part);

RDis hydrogen or lower alkyl;

other symbols are as defined above; and

RF is preferably a sugar residue, more preferably a sugar residue

represented by the formula:
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cycl oheptyl, and cycl ooctyl. Preferably, exanples
i nclude C3-C6 cycloal kyl. These nay be cross-1inked
via 1 to 3 carbon atons between two carbon atons
whi ch constitute ring and are not adjacent. As
cycl oal kyl in RAl, cyclopropyl and cycl opentyl are
particularly preferable. As cycloal kyl in the
substituent group A, cross-linked cycl ohexyl is
ref [£31461 As used herein, the "aryl"” which is
Kﬂgggﬁggﬁgkgﬂgfﬁgn conbination wwth other terns
| ncl udes nonocyclic or condensed cyclic aromatic
Aﬁy carbon group having 6 to 14 carbon nunbers.
HO es include phenyl, 1-naphthyl, 2-naphthyl,
anthryl and the |ike. Preferably, exanples include
B ,H&-naphthyl, and 2-naphtyl. Further preferably,
exanpl es include -71 phenyl, and 2-naphthyl. [0047]
As used herein, the "heteroaryl"” which is used al one

or in conbination with other terns neans, for
exanpl e,

] .nmponqcyclic aromat.ic et erogyclic p and
(wborb LRI BY B ST FrEeRuan Tou st APRING
hetero atom sel ected from nitrogen at.o sIfLulatom
stilndovx prederaiilpa Wgartlﬁféldrq%be.P"‘Fﬁ"emﬁar*&g% F"&” ™H8mat i ¢
het erocyclic group neans group optionally having bond
[ChemacaldptmotmblE optional position, which is derived
from5- to 8- nenbered aromatic ring optionally
re@@t aining 1 to 4 of oxygen atom sulfur atom and/or
Hd)i tPagen atomin the ring. The condensed aromatic
hef er ocycl i ¢ group nmeans group optionally having bond
epl aceabl e optional position, in which 5- to
- méfrber€d aromatic ring optionally containing 1 to 4
of oxygen atom sulfur atom and/or nitrogen atomin
the ring is condensed with 1 to 4 of 5- to 8-nenbered
aromatic carbocycles or other 5- to 8-nenbered
] j R048hnExamples of the specific
(W eggiglr%egPEﬁ% ggllsﬁg;ggss?ﬁe{ryl (e.g., 2-furyl, 3-furyl),
thienyl, ; ' ; 8 1 1 op¥ibhallylsubstiguted with
1-py?¥oﬂéﬁ?gﬁﬁ?§§fE%??%%“3§E§$¢§¢§$?i ?nidazzlyl
€. Oy =il LY} ool i h&d 1Ybp eptionall
Oé}wr%}m wbs?%tqlgé(? aﬂrlp )(/) hoﬂ?l}?’zs%g%htute‘h' lllé"ﬂie'i‘é'{iﬁl Yoy ep y

. azo - pyrazo y ) .
subtyTEF pilrbpesy BF Rylioghy, B fufedfpioleehe otipnally

sék?s'tgth’ted aryl”, the “optionally substituted heteroaryl”, or the “optionally

substituted heterocycle”, arylcarbonylamino optionally substituted with halo
lower alkyloxy is preferable. RAZ1s more preferably hydrogen).

RB is preferably -OH, or -NHR? (wherein RS is lower alkyl optionally
substituted with hydroxyl or dialkylamino, lower alkyloxy optionally
substituted with lower alkyloxy, or lower alkylamino). More preferably, RP
is -OH.

RC is preferably hydrogen, or lower alkyl optionally substituted with

optionally substituted amino. Asa substituent of the “optionally
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l-tetrazolyl, 2-tetrazolyl, 5-tetrazolyl), oxazolyl
(e.g., 2-oxazolyl, 4-oxazolyl, 5-oxazolyl),

i soxazolyl (e.g., 3-isoxazolyl, 4-isoxazolyl,
5-isoxazolyl), thiazolyl (e.g., 2-thiazolyl,
4-thiazolyl, 5-thiazolyl), thiadiazolyl, isothiazolyl
(e.q. 3-isothiazolyl, 4-isothiazolyl,

subs%uge(gl azgé’?;@@%—gy}ﬁyﬁﬁ X’y?ef %gedzdlgéroby%%aggrs%{shgx{éd with
tri- hovga%//rr é;lﬁ%gmg% %Vaﬁﬁy]?ﬁrpgfgeﬁ9¥>{el( renfgé nsy more

- f yl), pyra2|nyl (e g., 2-pyrazinyl),
p“%%%ﬁﬁ%i%ﬁ g., 1, 3,4-oxadiazol-2-yl), benzofuryl

%% 2- benzo b]furyl 3- benzo[ b] furyl,
4 belR3 &3 prefarahly lydsegem| b] f uryl, 6- benzo[b] furyl,
7-benzo[b]furyl), benzothienyl (e.g.,
[0029benzo[b]th|enyl . 3- benzo[b]thienyl,
4-benzo[b] thienyl, 6-benzo[b]thienyl,
7- beﬁzrtﬁnb}* piefemgbly, the albicapepntide )ske{eéozg has the following
1- benzi m dazolyl, 2-benzim dazolyl, 4-benzim dazolyl,
pafidiestzictudazoryi ), di benzof uryl, benzoxazol yl,
qui noxal yl (e.g., 2-quinoxalinyl, 5-quinoxalinyl,
[CHemfighh éorahnlay$2], cinnolinyl (e.g., 3-cinnolinyl,
4-cinnolinyl, 5-cinnolinyl, 6- C|nnoI|nyI
7-cinnolinyl, 8- C|nnoI|nyI) X§ui nazol yl (e.g.,
2- qU|nazoI|nyI 5- qui nazol i nyl
8- qui nazol i nyl),
oUIn0| ', 4-quinolyl,
qU|nonI)

phthalﬁaygy

83|so U|no ME) puryl,
1 di

3-acridinyl, 4-acridinyl,
OH 1.-indolyl, 2-indolyl, 3-indolyl,
5-indolyl, 6-indolyl, 7-indolyl),
isoind@lyl phena2|nyl (e.g., 1-phenazinyl,
2-phenaziny|) or phenot hi azinyl (e.g.,
1- phenot hi azi nyl , 2-phenothiaziny| 3- phenot hi azi nyl,
4- phenoth|a2|nyl) As the heteroaryl in the
(whenesn irespectivgraympb s aze Bsateltheademtereéd ring (e.g.,
thienyl, furyl, oxazolyl, isoxazolyl, thiazolyl,
[Oaﬁﬂédlazolyl pyridyl, pyrinidinyl, pyridazinyl,
pyrazi nyl, |ndonI) is preferable. -73 As the
"het €he @fryéé'nti dont peursdihas inhUegll c@iOtdprBserited My the partial
6-nmenbered ring (e.g., thienyl, pyrrolyl, pyridyl) is
strReffrer allfiR. codd @ﬁh@d 1§§§¢¥®@éyhde&%n§po‘iﬁﬁﬁm wu@m fﬁf‘ther

"optionally su stitute ower alkyl" in RA2, 5-
vaﬁo{@ aﬁgaﬁgeglaﬁgs ffe Bound ¥ 9RE Ar¥inatRWih&¥E thd ﬁ)urth amino

pref erab
acid residue in the glycopeptide skeleton. The sugar residue is represented
by the following structure:

[Chemical formula 53]
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[0049] As used herein, the "heterocycle" neans, for
exanpl e, nonocyclic non-aronmatic heterocyclic group
and condensed non-aromati c heterocyclic group
contai ning hetero atom sel ected from nitrogen atom
sul fur atomand oxygen atomin the ring. The
nmonocycl i ¢ non-aronmati c heterocyclic group neans
group optionally having bond at a repl aceabl e optiona
positiowy which is derived from5-to 8-nenbered
nonbaro tlgErlng optionally containing 1 to 4 of
sul fur atom and/or nitrogen atomin the
condensed non-aromati ¢ heterocyclic group
€$ggsally havi bond at a replaceable
opti onal p03| njn which®- to 8-nenbered
non-aromatic ring opf?onally containing 1 to 4 of
oxygen atom sul fur at bm and/ or nitrogen atomin the
ring i s condensed witht to 4 of 5- to 8-nenbered
aromati c carbocycle, 5- to 8-nmenbered aromatic
heterocycle, 5- to 8-nenbered non-aromatic
carbocycle, or another 5- to 8-nmenbered non-aromatic
(wﬁﬁ}qﬁocycle [0050] Exanples of the specific
eterocycl e" include pyrrolidinyl (e.g.,

1- I li di nyl, linyl (e.g.,
3 pyprspEnpieer ERWED [TV VGO (e

:o;/nrg é%:g :#%?;?1 l}én enﬂe%a %:5 )yr % %éno&%ﬁ%‘/lpandg A& g’) n}/ Qdivalent
sué{xxggq.sll 1;3(:“: Ifo:jrlcxg Ag%)y bix (E,&Zg oL n %1115%%1}:%?1 é%érm/sacéhandes,
P74 R ?ﬁ%mﬁlmﬁs Své%ﬁgﬂﬁ frﬁﬁ"yg eiksg}' AN %élggﬁsmted lower

nmor phol i nyl (e. nmor phol i no 3-myr phol i nyl),
alkg Wd@’bﬁ%ﬁ%@lﬂy SW@%W%@%B&P@#W? anflet r ahydr oqui nol yl ,
tetrahydrofuryl , di hydropyra , tetrahydropyranyl,

1, 3- Bénis QAN BAA (Ac 15 age odi oxanyl ,

1- benzoxol anyl, oxetanyl, azetidinyl, di azeti di nyl,
chr omeisydreferdbishkoriZke. As the "heterocycle" in the
substituent group A, 5- or 6-nmenbered ring (e.g

pi peSu@ylb prpfqreblyzg]mycb$e rgad ptoke, fyhgtoss, ffmlceaieerrabhaoseb\s
the "heterocycle" as the substituent of "optionally
rhauhisise] galadtosaaviae, glucpbidmine, R cebylgalacbosmmiey ed
ring (e.g., norpholinyl) is preferable. [0051]
N- @@mglﬁoéﬁmiﬁ@ vaakysanine, bpeadahesimidd) gludfonic acid, sialic
phenyl oxy, naphthyl oxy, and the |ike. Preferably,

acﬁ%%k??ldcﬁ@é UHQIRRGENIaRKe. M&'M&%’e&fblé Reglucose (e.g.,
aryl sul f onyl 'am no" used herein include
B-D-glucose) or galactose (e.g., B-D-galactose).
When n is 1, Sug is further preferably glucose (e.g., p-D-glucose).
When n is 2, it is particularly preferable that two Sugs are glucose
(e.g., p-D-glucose) at the same time.
RA! is preferably optionally substituted lower alkyl, or optionally

substituted cycloalkyl, more preferably optionally substituted lower alkyl.

RE is preferably OH.
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phenyl sul f onyl am no, napht hyl sul f onyl am no and t he

like. Preferably, exanples include

napht hyl sul f onyl am no. Exanpl es of the

"aryl car bonyl am no" used herein include benzoylam no,

napht hyl car bonyl am no and the |like. Preferably,

exanpl es include benzoyl am no. Exanples of the

"aryl am nocar bonyl am no" used herein include
[Ooﬁatnylaninocarbonylanino, napht hyl ani nocar bony! ami no

and the like. Preferably, exanples_ include . )

phenlhe fugrceashdwng (T B2 eeblypihesfollpwipg sugar residue (I-0):

"het eroaryl oxy" used herein include pyridyl oxy,
[Chemnighbformyara4l yl oxy, thienyl oxy and the |ike.

Preferably, exanples include pyridyloxy. Exanples of

t he "argHam nocar bonyl " used herein include -75

phgpy! am nogar bonyl, napht hyl am nocar bonyl and the

i ke.yPrefeérably, exanples include
| es of the "aryl carbonyl™

use i ncl ude carbonyl, napht hyl carbonyl
and the I|i eO\ELgfgﬁ exanpl es incl ude

phenyl carb nM+iﬁE%\ P the "arylthi 0" used herein
i ncl ude phenyl thi 0,70” napht/hybt hi o and the |ike.

Pref erabl y, \exanpl es i ncl

de Eh dhio. Exanples of

the "arylamno" used her in1i_g>9ég phenyl am no,
napht yl ani no, phenylnethyL:iH;‘ jnd thqugye.
Preferably, exanples imolude pkenyl amno.” Exanpl es of
the "aryl am noal kyl " used her e%\{ ncl ude phenyl ani no
| ower al kyl, napht hyl anmi no | ower kyl,
phenyl met hyl am no | ower al kyl and ! the Iike.
Preferably, exanples include phenylam no | ower alkyl .
Exanpl es of the "arylsulfonyl" used herein include
phenyl sul fonyl, napht hyl sul fonyl and the |ike.
Preferably, exanples include phenylsulfonyl. Exanples

(whereine "aryl am nosul fonyl " used herein include
phenylaninosulfon¥l, napht hyl am nosul fonyl and the
| i kel Pra entgBey O Odeahdmds ™ i ncl ude |
phenyl am nosul fonyl . Exanpl es_of the "heteroaryl al kyl ™
usedﬁ%éraedrRﬁm eadh pydefiped pbere). al kyl, furyl [ ower
al kyl, pyrrolyl |ower alkyl, thienyl |ower alkyl and
t he [nkbe forPnelela) positioaspifdwoi odrodp! gyauipsywhichkind to
al kyl, and thienyl |ower alkyl.

each monosaccharide other than the terminal sugar are not particularly

limited, but each hydroxyl group is preferably bound to the 2-position and
the 3-position of one monosaccharide; In addition, the binding manner of
two adjacent monosaccharides is not particularly limited, but
monosaccharides are preferably bound to the 1-position and the 4-position.
In addition, the binding position of the sugar which binds to an aglycone part
is also not particularly limited, but the sugar preferably forms a glycoside
bond with an aglycone at the 1-position of the monosaccharide.

m is preferably O or 1.
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Exanpl es of the "heteroaryl carbonyl” used herein
i nclude pyridyl carbonyl, furyl carbonyl,
pyrrol yl carbonyl, thienylcarbonyl and the 1iKke.
Preferably, exanples include pyridyl carbonyl, and
t hi enyl carbonyl. -76 Exanples of the "heteroarylthio"
used herein include pyridylthio and the like. (0052]
As used herein, the "aral kyl" which is used al one or
[ooB@] conbination wth other terns is the "l ower alkyl™
substituted with one or nore of the "aryl's, and )
t heSPhe aliedeRisidee dtOkislprpfizably thefdlowingsugar aepidae (-1
i ncl ude enzyl, phenyl ethyl (e.g., 2-phenyl ethyl
[CHtich] fdvaemyl sBlopyl (e.g., 3-phenyl propyl etc.),
napht hyl met hyl (e.g., 1-naphthyl nethyl,
2- napht byl net hyl etc.), anthrylnethyl (e.g.,
etc.), biphenylnethyl (e.g.,
etc.) and the |ike. Preferably,
d phenylethyl. More
de benzyl. As used herein,
the " i § used alone or in
conbi nation with ofher Jtermis the "l ower alkyl"
substituted w ®r nmore of "heteroaryl"s
at an optional positPon, t heseOdan repl ace at al
possi bl e positions. Exanpl ioncl ude oyazol yl net hyl
(e.g., 2-oxazolyl nmethyl,
thiazolyl methyl (e.g., 2-thjgzolyl meghyl,
4-t hi azol yl met hyl ), oxazol yl et fe. go,
5-oxazol yl -2-ethyl), thiazolyl ethyl (eAg., 5
-thiazolyl- 2 -ethyl), benzoxazolyl methyl (e.g.,
benzoxazol - 2-yl net hyl ), benzot hi azol y+met hyl (e.g.,
benzot hi azol - 2-yl net hyl ), indolyl nethyl (e.g.,
i ndol -3-yl methyl ), imdazolylnethyl (e.g.,
4-i m dazolylmethyl), indazolylnethyl (e.g.,
(whelrsidiarspyttied byinbolderezat defaned abaeednyl (e. g. ,
1-benzotriazol yl net hyl ), benzoqui nol yl net hyl (e.qg.
2- beny afiiosatoHareddydiacenbenai migeconleyib rmef\(eyab](yegglgl_cpse (e.g.,
benzi m dazol - 2-net hyl ), pyridyl methyl (e.g.,
[}ﬁygukbgylnethyl), furyl methyl (e.g.
furan-2-ylnmethyl), thienylnethyl (e.g., -77
thi ophessubamiriad kitanced Aethd kermifat ibptdferisily aof
e "optionally substituted lower alkyl”™ in RCis

th
m@%@é{{cﬁgkwelliﬁ%hﬁgﬂﬂd6%H%fdda@‘}@@r@i?mﬁmg-ald’etose or

uent of t optionally substituted am no" is

NPL &k APl XoNEhEIO R Aleritubsa Sith B fibsEaMtisutb@@asino.

More preferable is a monosaccharide in which the 6-positional hydroxyl of

galactose (e.g., p-D-galactose) is substituted with optionally substituted

amino.

A monosaccharide constituting other sugar residue is preferably
glucose or galactose, more preferably glucose (e.g., B-D-glucose).

[0033]

The sugar residue (I-1) is preferably the following sugar residue (I-2):

-60 -



Exanpl es of the "aral kyl oxy" used herein include
phenyl C1-C3 al kyl oxy, naphthyl Cl1-C3 al kyl oxy and
the like. Preferably, exanples include benzyl oxy.
Exanpl es of the "aral kylthio" used herein include
phenyl C1-C3 al kylthio, naphthyl Cl1-C3 al kylthio and
the like. Preferably, exanples include benzylthio.
Exanpl es of the "aral kyl am no" used herein include
[CHYIsRYL fdehrdld 561l kyl ami no, napht hyl Cl-C3 al kyl am no

and the like. Preferably, exanples include

benzyl agiyjno. Exanpl es of the "aral kyl carbonyl am no"
used herei n_include phenyl C1-C3 al kyl carbonyl am no,
napRtt RC3 al kyl carbonyl ami no and the Iike.
~orefenably, exanples include benzyl carbonyl am no.

R™Banpt of-t/he "arakyl amnocar bonyl " used herein

i ncl ude phenyfosCl- al kyl am nocar bonyl , napht hyl ‘
Cl- C3 al kyl am noca the like. Preferably,
exanpl es inclygde benzylam npd@rbonyl. Exanples of the
"aral kyl sul f \ny™ us€d hé&r N i %de phenyl_ Cl1-C3

al kyl sul finyl\ naphthyl C 2 sybfi n(i-2and t he
i ke. Preferably, exanples include{benzylsulfinyl.
Exanpl es of the "heteroarahéyl thi 0" 1sed herein

N

i ncl ude pyridyl C1-C3 alkylt“io,ofurjl Cl-C3
t

al kylthio, pyrrolyl Cl1-C3 al kylthio, thienyl -78

Cl-C3 alkylthio and the like. Preferably, exanples

include furyl methylthio. Exanples of “the "aryl | ower

al kenyl " used herein include phenyl C2-C4 al kenyl ,

napht hyl C2-C4 al kenyl and the |ike. Preferably,

exanpl es include 2-phenyl ethenyl. [0Q0541 As used
(wiher-einrespbetivd sy mpels' areeamdefined @bawe). chl ori ne,

brom ne, and iodine. Preferably, exanples include

f | UOrTinnhe giptapeptilearuinpownd néthe\pressad invewrtion, the VAT

“hal o | ower al kyl" which is used alone or in
reSRITRI Sairh PRfivd bbové heboued o cadbardepresenteddwet obkkg/| "

substituted with the "halogen" at 1 to 8 pl aces,
a@?@&fé’ @deﬁﬁb@ apopéaces. Exanples include

I Tluoronethyl, triflhoronethyl, difluoronethyl,

[dd%hjluoroethyl, di chl oroethyl, trichoroethyl and the

"' ke. Preferably, exanples include Cl1-C3 alkyl

subst A Y 1y daslthefolowl artial structure

PartiEEF%&?ﬁﬁhﬁgghgﬁgg?g#ggggﬁ%les i ncl ude e
Gﬁb@fluoronethyl.

[Chemical formula 57]

OH
HO RE
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As used herein, as the "halo | ower alkyl oxy", Cl-C3

al kyl oxy substituted with the "halogen” at 1 to 5

pl aces is preferable. Particularly preferably,

exanpl es include trifluoronethyl oxy. Exanples of the

"di -1 ower al kyl am no" used herein include

di net hyl am no, di et hyl am no, di-n-propyl am no,

di i sopropyl am no, ethyl nmethyl am no, methyl

n- propyl am no, nethyl i sopropyl am no, ethyl

n-propyl am no, ethylisopropylam no and the [ike.
(witsei g radertivexgmbals aré nsldedimedi arlnxvlegzl am no. [00551

Exanpl es of a substituent of the "optionally
[Ogg%gstituted | ower al kyl"™, the "optionally substituted

aI enyl", the "optionally substituted aryl", the -79

" opt rRRaJalrYiab Hﬁ%t&ﬂét @ heipeefeanbly' thel fotloting ipameial y
substituted cycl oal kyl " the "optionally substituted

g, the ' optlonally substituted aral kyl"
shﬁ%ﬁ@f ?Fonally substituted aral kyl thio", the

tituted heteroaral kylthio", the
[Ch #%2@# ékgﬁ stituted | ower al kyl oxy", the
optlonthy substituted aralkyloxy the "optionally
substi tuted qryloxy , the optionally substituted
ar y1%+ onytfam no", the optlonally substituted

ar oonylan1qg;, he "optionally substituted
R X anino",/ to \'optional | y substituted
aralkylcarbo‘.lan1 t he optionally substituted

ar al kyl am npcar b J the|"optionally substituted
aral kyl sul f N " opti 1y substituted
het eroaryl oxy", the "optiohal y ogubsti tut ed

[

aryl ani nocarbonyl ", the " | #Hsubsti t ut ed

aryl carbonyl ", the "optional bstituted arylthio",
the "optionally substituted a quﬁ1no", t he
"optionally substituted ar

m IkyI", t he

"optionally substituted arylsulfooyl", theX®
"optionally substituted aralky an1ﬁo !
substituted aryl am nosulAf owy ™
substi tuted heteroaryla ptio
substituted heteroaryleatbs 7" opt i vNA

substi tut ed heteroa Ithlo ﬁhe “optionally

substituted aryl Iomer alkenyl and the "optionally

substituted am no" include hydroxy, car boxy, hal ogen

(F, d, Br, 1), halo |ower alkyl (e.g., CF3, CH2CF3,

CH2COs), d-C6 alkyl (e.g., nethyl, ethyl,

IS0 Rukgiewk).(e. 9., vinyl),
(\@el&&@%ec{ﬁ%%gﬁ%éﬁ)age%n ' 'dcycl o kyl (e.g..

d g*opropyl cycl obutyl, cyclopentyl, cyclohexyl),
ﬁ? oalkenyl (e.q. cyclopropenyl) alkoxy (e.q.

N T
structure (III-1):

[Chemical formula 59]
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nmet hoxycar bonyl , et hoxycarbonyl, tert-butoxycarbonyl
etc.), nitro, nitroso, optionally substituted am no
(e.g., amno, lower alkylamno (e.g., -80 nethylam no
et hyl am no, di net hyl am no), acylamno (e.qg.,
acetyl am no, benzoyl am no), aral kylam no (e.g.,
benzyl am no, tritylam no), hydroxyam no), azido, aryl
(e.g., phenyl), aralkyl (e.g., benzyl), cyano,
i socyan8!! i socyanato, thiocyanato, isothiocyanato,
| efer alkylthio (e.g., nethylthio), |ower

al kyl (e.g., nethanesul fonyl, ethane .
RA'sIN|_f tlonalbg substit ut ed carbannyl (e.q.

| owr aPkyl Chihanoyl | ( e. 8 met hyl car banoyl ,

i Brbanoyl )), sul fanoyl, acyl

oxy, hal of ornyl, oxal o,

(e.g., for
-t hi of ornyl ,
t hi ocar banoyl\, sul fino,
azi do, ureido, am dino,
optionally substituted aryl
2- chl orophenyl, 3-chl oroph
2- met hyl phenyl , 3-net hyl phenyl ,
2-nethoxypheny| 3- nethoxyphenyl
2- am nophenyl , 3 am nophenyl 2
1- napht hyl, 2-naphthyl), op
heteroaryl (e.g., pyridin-2
pyridin-4-yl, pyrimdin- yI
pyrimdin-5-yl, |soxazopﬁ3
pyrrol -2-yl, pyrazol-3-yl, furan 2- yhmmfuran 3-yl,

t hi ophen- 2-yl, thiophen-3-y| i m dazol - 2-yl,

oxazol -2-yl, thiazol-2-yl and the like). [0056]

Exanpl es of a substituent of the "optionally
(whutmnuresmxﬂlvaerwmboltsme asolsfinagaabgvedubst i t ut ed

'bami no, hydr azi ne,
©hal i m do, oxo,

(IIL-1)

heteroaryl , the "optionally substituted cycl oal kyl ",
[ommﬁ ‘optionally substituted heterocycle”, the
"optionally substituted aral kyl", the "optionally

subs Mhieyteadiad satkathird(I31-1) ihprefeptblyrthkl followhsy structare
het er oar al kyl t hi 0", the "optionally substituted
(Hmﬁaikyloxy", the "optionally substituted aryloxy",
the "optionally substituted aryl sul fonyl am no", the
[Chgguagthgﬁﬁhbm]substltuted arylan1nocarbonylan1no
‘optionally substituted aryl carbonyl ani no", the
"optlonally substituted aral kyl carbonyl am no", the

"optionally substituted aral kyl am nocarbonyl ", the
"optionally substituted aral kyl sul finyl", the
"optionally substituted heteroaryloxy", the
"optionally substituted aryl am nocarbonyl”, the
"optionally substituted aryl carbonyl™, the "optionally

substituted arylthio",



the "optionally substituted arylam no", the

"optionally substituted arylam noal kyl", the

"optionally substituted arylsulfonyl"”, the "optionally

substituted aral kyl am no", the "optionally substituted

aryl am nosul fonyl", the "optionally substituted

heteroaryl al kyl", the "optionally substituted

het er oaryl carbonyl ", the "optionally substituted

het er oaP¥l t hi 0", the "optionally substituted aryl

| oney al E", and the "optionally substituted

! al one or in conbination wth other term

rAHRCI Uude the above exenpli{ied substituents. The aryl,
t he™het €f oaigh,_ the €ycl oal\kyl, and the heterocycle
may be substfitu f PHese substituents at
repl aceabl e | optional positiqps, and the nunber of
substi t uent s\ 8 J. o ~J, 00 Ral is preferably
various |ipophilic gFoups.sMpre préflerable is
optional ly substituted | ower &gyl i _opbHonal |y
substituted | ower al kenyl, or optiofhally substituted

cycl oal kyl . Further preferabbe i optionally (II1-2)
substituted | ower al kyl or optionaPly ubstituted

cycloal kyl. Particularly preferable i optionaPﬁy
substituted lower alkyl.. A substiguen

"optionally substituted" gr S one

different substituents sel fro

group A. Substituent gr :

aryl, optionally -82 substituted heterjoaryl,

optionally substituted heterocycle, optionally

substituted aral kylthio, optionally substituted

het er oaral kyl thi o, optionally substituted cycl oal kyl,

optionally substituted | ower al kyl oxy, optionally
(whiebsii tespectiver aytopblsare apdebned aposebst i t ut ed

aryloxy, optionally substituted arylsulfonylam no,
[0@Bgl optional |y substituted am no. A substituent of the

"optionally substituted" group in the substituent

gr OUITHY éSmPHEn@IXMDIie praferably th fodlosrihg submounde(-8):

selected fromthe substituent group B. Substituent
[CHettRaPloraRilh®¥d! | y substituted _

aryl am nocar bonyl am no, optionally substituted

aryl am nocar bonyl, optionally substituted

aryl carbonyl, optionally substituted

aryl carbonyl am no, optionally substituted

aryl car bonyl am noal kyl , oxo, hal ogen, optionally

substituted aryl, optionally substituted aryl oxy,

optionally substituted arylthio, optionally

substituted arylam no, optionally substituted

aryl am noal kyl, optionally substituted

aryl am nocar bonyl al kyl, optionally substituted
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aryl sul fonyl, optionally substituted | ower alkyl,
optionally substituted aralkyl, optionally
substituted am no, optionally substituted

aral kyl car bonyl am no, optionally substituted
aral kyl am no, optionally substituted

ar al kyl am nocar bonyl, optionally substituted

aral kyl sul finyl, optionally substituted

aryl subf onyl am no, optionally substituted

nogkl fonyl, optionally substituted aralkylthio,
r al kyl, lower alkyloxy, |ower alkylam no,
rAtiNAL O r alkquﬁy, tionally substituted

tlonalgx substituted heteroarylal kyl,
tyt'ed | het eroaryl carbonyl, optlonally
optionally substltuted
stituted aryl | ower
1Put ed heteroaryl | ower
cycl oal kyl ,

| oxy, optionally
_optli onal | y® substituted

het er oar yl
al kenyl , -
alkenyl, optionally substi
optionally substit ut ed™
substituted cycl oal kylthi o,
cycl oal kyl am nocar bonyl ,
cycl oal kyl | ower al keny
cycl oal kyl sul f onylgfoqQp

cycl oal kyl am noal Ky,
cycl oal kyl |ower alkyla
cycl oal kyl am no,RrR®_op
| ower al kyl, opti org
cycloalkylcarbonyl,
| ower al kyl car bg 3
cycl oal kyl car bonyl am po, optionally substituted
cycl oal kyl car bonyl am noal kyl, optionally substituted
cycl oal kyl | ower al kyl am nocarbonyl, optionally
substituted cycl oal kyl sul fonyl am no, optionally
substituted cycl oal kyl am nocarbonyl al kyl, and
(whiRké@NEshyctsudb symbulseare 2y defintdk ybave)nos ul f onyl. A
substituent of the "optionally substituted” in the

fustHestretaablgh @umpoands(Q0BE or nore sane or different
substltuents sel ected fromthe substituent group C

C%%Hﬁkbfﬂﬁﬁhﬂﬁ&ﬁﬂp C. lower alky, lower alkyloxy, |ower
al kyl sul f onyl nitro, aral kyl oxy, hal ogen, cyano,
hal o | ower al kyl, halo | ower alkyloxy, and di-I|ower
al kyl am no. [0058] A preferable enbodi nent of RAL

i ncludes the follow ng groups. (1-1)

- CH2- (substituted) Ph- CONR-(substituted)Ph

substi uted'
|tutede




(1-2) -CH2-(substituted) Ph-NRCO (substituted)Ph -84
(1-3) -CH2-(substituted)Ph-CH2- CONR-(substituted)Ph
(1-4) -CH2-(substituted)Ph-CH2- NRCO (substituted)Ph
(1-5) -CH2-(substitute d)Ph-X-CONR- (substituted) Ph
(1-6) -CH2-(substituted)Ph-X-NRCO (substituted) Ph
(1-7) -CH2-(sub stituted)Het-CONR-(substituted)Ph
(1-8) -CH2-(substituted)Het-NRCO (substituted)Ph
(1-9) oCH2- (substi t ut ed) Ph- CONR- CH2- (substi t ut ed) Ph
(1-10) : - C|H2- (substi t ut ed) Ph- NRCO- CH2- (substi t ut ed) Ph

subst/i t ut edyPh- - CONR- CH2- ('subst i t ut ed) Ph
(1-12) °- CHPo(subst i t % d) Ph- CH2- NRCO- CH
- 3)

- CH2- ('substid, ut.ed) Ph- X- CBNR- CH2- (subst i t ut ed) Ph
- (Substi t Uit'ed) Ph-S& NRCO- CH2-
(substituted)Ph (1-18) =cH2>(olbstitute
d) Het - CONR- CH2-  (subst j t ut h  (1-16)
- CH2- (substi t ut ed) Het - ) @2 -

-(CH2) m (substituted)P
(1-20) -(CH2) m (sutist.i
- (substi tuted)Ph
-(CHZ)m(substituto "
(1-22) -(CH2) m (subgti tut egd
(1-23) -(CH2) m (RubsH t ut
(1- 25) -(CH2)m(sub
d)Ph (1-26) o on | |
-(CH2) m (substituted) Het - X- NRCO (substituted)Ph
(1-27) -(CH2)m S-CH2- (substituted)Ph -85 (1-28) - WHO
-(substituted) Het- (substituted) Ph (1-29) -(CH2)-
CH (substituted)Ph]2 (1-30) -(substitute d)cAl k-X-
CH2- (substitute d)Ph (1-31) -CH2-(substituted)cAl k
(whtr&n) resp@yarsymbpaldmm ¢ défin@Babove).
-(CH2) m X- (substituted)Ph (1-34) -CH2-(substituted)Ph
[0039]

The compound (XI-1) is preferably the following compound (XI-2):

[Chemical formula 63]
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(1-35) -CH2-(substituted)Het-CH2-(substituted)Ph
(1-36) -CH2-(substituted)Ph-(substitute d)Ph (1-37)
-(CH2) m S- CH2- (substi tut ed) Het (1-38)

- CH2- (substi tut ed) Ph- X- (substituted) Ph (1-39)
-(CH2) m (substi tut ed) Het - CH2- (substituted) Ph (1-40)
- CH2- (substi t ut ed) Ph- X- (substituted)Het (1-41)

-Cl 12- (substi tut ed) Ph- (substituted)Het (1-42)

-(Cd) m (substituted)Het (1-43) -CH2-(sub

| tut @) Ph- SO- CH2- (substitute d) Ph (1 44)

0 stitupg d) h-S- CHz- (substltuted) Ph (1-46)
[ {-(substituted)Het (1-47)

-CO (substituted)Ph (1-48)

- CH2- (subst i tlut He ”CO substltuted)Ph (1-49) -
CH2- (substTtuPed) (substituted)Ph (1-50)

- CH2- (substi t ut ed) - oH(substltut ed) Ph  (1-51)
-CH2- (sub stitut ed) t- -(substituted)Ph (1-52)
- CH2- (substltuted)l—‘é b stituted)Ph -86 (1-53)

- CH2- (sub stituted)Het- X- (s bstituted) Ph (1-54)
- CH2- CH=CH - (substi t d) blet -i(subst i

above fornulas, Ph i§ pf X i
hydr ogen or | oweio_a » o
heteroaryl or hete ocyr:l eH(prefe abl
6- menber ed) ; cAl% N oral
6- menbered); in s 2"or (3; Oan@ (sbbsty t ut ed)

enbodi nents of (
chem cal nodi f g dyg?"RB, Rc and RD incl ude
substituents described in JP-A No. 2001-163898.
Specifically, the tollowing are exenplified. Rb is
sel ected fromthe group consisting of the foll ow ng
(2-1) to (2-7): (2-1) Hydroxy: (2-2) Mono- or
di -al kyl am no optionally substituted (provided that
(wiiered respeceivel syaehils anhesalefirtedoalzdvey) s may be bound
to forma ring, the substituent is
further preferably a compound (XI-3):

[Chemical formula 64]
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am no, nonoal kyl am no, dial kyl am no, trial kyl anmoni um

hydr oxy, guani di no, carboxy, al kyl oxycarbonyl,

car banoyl optionally substituted with by cyano, nono-

or di-al kyl carbanoyl, nono- or di-aryl carbanmoyl, aryl,

al kyl am de or arylam-de, alkylurea or arylurea,

-(CON-NH(RX) 3, -N+(RX)2(CH2) nDOORY

- N+(RX) 2( CH2) m\#+(RX) 3, - S02- ORY(wherein mis 1 to 3,

RX o8 Cl1-C3 alkyl, and Ry is hydrogen or Cl-C3 alkyl),
- eORv) 2 (mhereln R is hydrogen or C1-C3

, or a conbination thereof, wherein alkyl in

bstituenpymay\be further substltuted with am no

ptlonalr substiduted with al kyl oxycarbonyl or

%ryloxy ;?BBgZT;Eénd an aryl ring in the -87

substit t e fum her substituted wth hal ogen,

nitro, amno, Aydrioyy, c8fboxy, alkyloxycarbonyl,

al kyl optionally su sP S th am no, or

optionally acyl ated, hydroxyal kyl or thioalkyl, or a

conbi nati on thereof, >(2=8) ‘Am no, or cycl oal kyl am no

optionally substituted with hydr oxy;x®(2-4)

Di -substituted nethy i ‘

sel ected from carbo

havi ng a substi Qe

nnnoalkylcarbannyl

cycloalkylcarba oyl

- (GO N- - N( RX) ?o
- (CH2) nDOORX (wh
al kyl), -N+(RX)o F hydrogen
or Cl1-C3 alkyl), Opc-N+(RX)2(CH2) M\H+(RX)3, or a
conbi nation thereof, R7 is indole or thioindole in
which a nitrogen is optionally substituted with Cl1-C3
al kyl, or imdazolyl; (2-5) Tripeptide R A -A2-A3-;
mhereln A, A2, and A3 are an arbltrary amno acid
(whetiein respmséioeisyshlygls Rre eprdederwdsatiop) oxy, ani no, or
nmono- or di-al kylamno optionally substituted, at the
[OO&@ﬂboxy term nal of the tripeptide, the subst i t uent
i s am no, nonoal kyl am no, di al kyl am no,
t ri aTkylparevait comp@uahiwither posfeadhly, incRrdel a-itatusgiredn
optionally having a substituent, or hydroxam c acid,
whidletied @u%iﬁﬁes‘i&ﬁ)@(ﬂ)t et (I-5) & HY?.) 1sQfou§hHYﬂ05t|h|éYﬂart1al
optional Iy substituted Wi th al kyl; and (2-7) Al koxy
strabfd@n@t-by. having a substituent, wher ei n the
substituent is aryl carbonyl optlonally further

substrhk g)trsﬁeax}’i@ 50%}%&&9 ullﬂig{ gi‘%&&blﬁclhglu&%.a &rli¥tyre in

provi de in e existing ary

whid{'BhdBY e £PPIRl e (I), (I-0), (I-1) or (I-2) is bound to the partial

structure (II-1).
The present compound further preferably includes a structure in

which the sugar residue (I), (I-0), (I-1) or (I-2) is bound to the partial

structure (I1-2).

The present compound further preferably includes a structure in
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-88 hetero atom and the existing carbon-carbon single
bond may be interrupted wth hetero atom or hetero
group selected from-Q(P=0 (ORF) 0- (wherein RF is
hydr ogen, al kyl oxycarbonyl or aryl oxycarbonyl), and
imno, in some cases; RBis preferably -OH -NHR5, or
-NR5R5" (wherein R5 and R5' are hydrogen, optionally
substituted | ower, al k H- -NH- COR,, - NH CONHR,
which thesugan rsidue; Y ébébm‘é rﬂt)l%rFEiﬁ')?a ip§enng to &glts iP@ﬁ‘é\‘IaF y
substltuted | ower al kyl, respectively), or am no sugar
struetaire 4EY). Preferably, one of R5 and R5' is hydrogen
More preferable is -OH or -NHRS (wherein R5 is
subsThe ptewnit cumpoainkdyfurtler pyefexatdy lipcludbs @i stunetgire in
| ower al kyloxy). As a substituent of the optionally
whidhbitd $ugaadreksiniver (T3 (ky0), @D dr@-2)apbbandltbythe partial
substituted | ower al kyl oxy, hydrophilic substituent is
strpéfrer(Be. For exanple, the sane or different 1 to
10, preferably 1 to 6 substituents selected from
[ooand no, nono- or di-lower al kylam no, tri-Iower
al kyl am ne, am no |ower alkylam no, hydroxyl | ower

al ky}aaidRior)XHE ¥dhpotddBYRY-0) laaderX - 1altkexyaaideias! (IV-1)
SA3H, PO3H2, optionally substituted carbanDyI

ané%‘ @12‘3" ﬂ?él\go(%ﬁ%@% AN- ) Qe ( e3)9 the [E, Qﬂﬁé (Ht KyLaHi(xe-1),

opt i1 onal |
g(%n"?% 1%((?4 (I?(S%fbg He t(%pe d,e#’%?ﬂocyﬁ{ %@ﬁ&&?&% J§n3) and (XI-3)
d | S lified.
maﬁmﬁ%w%&o D FongiSHER oL Th BB o™ T

Kx%@ﬁternarized to_forn1a salt. As a substituent of the
ionally substituted heterocycle hydr oxy, am no,
ca Xy qlno Io r, al k uaternary . annonlun%
éﬂsﬁa

eé?’élé' enp1ed ’é‘”c‘f’l ‘A@t AQE ARSYAIIANE RALT W
aIk . group .gn the quaterpary ammoni ym gr may be
ong n% reragped from agnapesaqcharidey pE ik ﬁawéﬁ 18IVR]91Ch the

(substituent: carboxy hydr oxy guat er
samerporiiffereptonipyal MONESpe Qs ave; Q@n@m:ﬁe@%m gtyaight or

substituted | ower am no, hydroxy, or | ower al koxy.
brigged mRones sel ected fromthe group consisting of the

group (3-1) to (3-4): (3-1) Hydrogen; (3-2) Al kyl,

cycl Aaluegl hereirgrsriheeinhgtiosapthamdé, gleesst galactsevifruletose,

al kyl ene, which may each have a substituent, wherein
fuddde, mulsibié,udizimhsseaFabartohinn aligosaniise) t uted with

al kyl oxycar bonyl or aryl oxycarbonyl,
N-acetylgalactosamine, N-acetylglucosamine, vancosamine, epi-vancosamine,
glucuronic acid, sialic acid, deoxyglucose, and deoxygalactose are preferably.
As a monosaccharide constituting a root part of a sugar residue which binds
to the aromatic ring of the fourth amino acid residue of a glycopeptide
skeleton, glucose (e.g., B-D-glucose) is particularly preferable. Asa
monosaccharide constituting the terminal part of a sugar residue which

binds to the aromatic ring of the fourth amino acid residue of a glycopeptide

skeleton, galactose or N-acetylgalactosamine is more preferable.
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nonoal kyl am no, di al kyl am no, trial kyl ammoni um aryl
optionally substituted with cycloal kyl, pyridyl,
hydr oxy, guani dino, -0-(P=0O (OH) 2, carboxy, SQO3H,
-NH(RX) 2(CH2) mM\+(RX) 3, or -(C=O-N -N+(RX)3 (wherein
mis 1 to 3, RXis Cl1-C3 alkyl), or a conbination
t hereof, wherein alkyl in the nonoal kyl am no or
di,al kyl am no substituent fm be further, substituted
Payfiqagly grlartpss dae- dhlkga a@ﬁosg; inprefayablgpt i onal |y
havi ng a substituent, wherein the substituent is
ani nds gped barginy the bamine seganresidae kexmneyees then\pugar
aryl oxycarbonyl, or aryl; and (3-4) Hal ogen; provided
residuag’, having an2ymamel gt GUB T asmbetitgtadhamang groumg Kygmples of
contain hetero atom and an existing carbon-carbon
thesrapgkseriiatideiaanimt sugarmtestlw intludel.eraxatosaminyl, het er o
group selected from-Q(P=0 (ORJ)O (wherein RJ is
3-deyaeobehvammdols i hinyL; &8-8piRyin s aaliyiy Dy epi- tomaoshmiagi, do
and imno in some cases. RCis preferably hydrogen or
4-kepd-vanaddamistydsddosbirfidy], GEinoahihyl, dauniebsmihylent of
the optionally substituted | ower alkyl is preferably
3-ep M auosPminy19 Pistbsaaiisili Nugetisy1oh- Aati@nadll v
Substituted lower alkyl in R5 are exenplified. Mre
N-@ée%pbagh@oéémgn%,r-mdla%@-]j*gmb@am?ﬁ !Actﬁﬁﬁéa%ﬁﬁll)/
optionally substituted aral kyl, optionally
1] ed-. . V. r i . 1 t
acRRbY L P R ko B ARRBRANYY riFY0Shid, 6F
| A , tiopaly. substituted.
vaRdBRPURYE Rk AR PhRT-ERELC DAL i PRBRalhSTis
kyl, is preferably -NH2, -SO3H, or -OH As a -
pr%?’é%tg?abl e conbination of RB and Rc, the case where RB
[Od%m, -NHR5 (R5 is nono- or di-lower alkylamno
r alkyl, tri-lower alkylamonium I ower alkyl, or

am ng sugar residue), -NRBSRS' (R5 and R5' are both
hydr O sEdRerem, ghe permy 1meéfczb\wh+<(m@ usedyplgnrEr|ig
hgdr ogen, . nono- or di-substituted am no | ower alkyl

combinge iy odesdermsaneludes wiraight Ry branghes menovalent
di -1 ower al kyl am no |ower alkyl, tri-I|ower’

hydtdeprbemgniummhavangrl @l kisiprefardbbxi to dRerarhpiyltoms.
hydr oxy | ower al koxy | ower al kyl, -CH2CON- N+( Me) 3,

Exhovees ahdiytle mathyi tathgt mptropyl, isoptoppidndoty], iscloutyl,
| oner al kyl substituted with carboxy, hydroxy, oxo,

seoptutydnabhyyls nhsirtyltiecpertgl, hewtydntyt ushiefy Kl dsoheutly, anheptyl,

acid group, phosphoric acid group, NHCO2NH2 and/or
n-cuiyinend o likeal Moreyhetérably @xhaipeotdthie J1008ralRyKy!
Further preferably, examples include C1-C3 alkyl.
[0044]

As used herein, the “lower alkenyl” which is used alone or in

combination with other terms includes straight or branched monovalent
hydrocarbon group having 2 to 15, preferably 2 to 10 carbon atoms, and one

or two or more double bonds. Examples include vinyl, allyl, 1-propenyl,

2-propenyl, crotonyl, isopentenyl, various butenyl isomers and the like.
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(substituent: amno | ower alkyl), optionally
substituted quaternary ammoni um | ower al kyl
(substituent: carboxy, hydroxy, quaternary anmmoni um
group)) is exenplified. Specifically, cases in Table 6
to Table 8 described |ater are exenplified. As a
particularly preferable conbination of RB and RC, RB
is -OH and . Rc is hydrogen. [0061 is selected
Preferphlyexagmples 1@%@1‘94@2'@ %lrkelrwi- fl%r&gmwg, g dowblq bond
(4-6): -91 (4-1) Hydrogen; (4-2) Al kyl optionally
exigtiketvasneide lipesisionad ﬁ@dﬁ@ﬁ'ippg@mnai <arbon atoms.” Further
al kyl oxycarbonyl, am no, optionally al kylated aryl,
predexdhdprdxemyples anelvdrdy?-C4 alkenylor di - al kyl car banoyl
or nono- or di-aryl al kyl carbanoyl or a conbination
[0045¢r eof , wherein alkyl or aryl in the substituent may
be further substituted with am no optionally
subsAktustéderkin) exhlngloxyfeidowleralkyloky? malads hosthlyloxy,
or hydroxy; (4-3) Alkyloxycarbonyl optionally
et1BU68} nt-pEdpFloxy) esopirop ¥ logy, snHbsitti TostgNisob ttylogy, isanwdyloxy,
al kyl ated aryl; (4-4) Arylanide or arylthioan de;
t-blufyieky, PhbAlAbkY Bhk RS AAMHIOLRE. AP e Rblyadih h ftc?)
Nitroso; provided that in (4-2) to (4-5), aryl ring
indtafle CAVEENEKEIRy AL Pk thed e St <%aNRABs ShdGlE dood
Is Interrupted Wwth hetero atomin sone cases. RDis

erably hydrogen or |ower alkyl optionally having
au@ﬂ@%%ituent. Particularly preferable is hydrogen.

A IS LT RAGL I I U ot

oo B BT QR e TR T ok e gty aome
e aiREas it Ser ST Tk, RS0 Byt
o B SuaD, AT b R R A St
Thfegg r];Tn}JaLya‘:be [cxg)qsestrliir?kaéd \fzi%r.lmtjcl g cg§ on ggonFl\)sA%gtlz\lween two carbon atoms
which constitute ring and are not adjaceﬁt.

As cycloalkyl in RA!, cyclopropyl and cyclopentyl are particularly
preferable.

As cycloalkyl in the substituent group A, cross-linked cyclohexyl is
preferable.
[0046]

As used herein, the “aryl” which 1s used alone or in combination with
other terms includes monocyclic or condensed cyclic aromatic hydrocarbon
group having 6 _to'14 carbon numbers. Examples include phenyl,

1-naphthyl, 2-naphthyl, anthryl and the like. Preferably, examples include

phenyl, 1-naphthyl, and 2-naphtyl. Further preferably, examples include
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HO O (wherein RU is hydrogen or optionally
substituted lower alkyl). Particularly preferable is
am no sugar residue represented by the follow ng
formula: [Chem cal formula 66] RA2HN HO ,,,, (wherein
Ru is as defined above). Exanples of a substituent of
optionally substituted |lower alkyl in R=2 include
yyﬂrox car.box hal ogen (F, d, Br, 1), halo | ower
pheyj y?n% Eﬁph CH2CF3, CH2CC13), C1-C6 al kyl
(e,9., nethyl, ethyl i sopropyl, tert-butyl)
[0048 i onal I'y substituted wit h hydr oxy, C2-C6 al kenyl
(e.g .,V|n¥l,0306 al ky e.g., ethynyl),
cycldanged heeeig, the:‘;‘/mt@p@ | w %F%Bﬁﬁ@/ﬁlon@ or in
cycl opentyl, cycl ohexyl), cycloalkenyl (e.q.,
conclyipiatiomowimydther abkos eansy for erampie; mendayxlic aromatic
propoxy, butoxy), al kenyloxy (e.g., vinyloxy, allyloxy
hetetracyklic @irkmxymdrdmrdyhsed argmativdidtoxgoyalib@nglip containing
et hoxycar bonyl, tert-butoxycarbonyl etc.), nitro,
hetRird o®@, sebgitéd fiednh yitohsh iattutre dudfivir rdoeand oxggematom in
| ower al kylam no (e.g., nethylamno, ethylan no,
thedFiBt hharbAdeyctieMrafidtec heteGocychieirvlipthéfas group
benzoyl am no), aral kyl am no (e.g., benzyl am no,

opttléx'lé]ﬂ' VY bond €l ﬁ%iﬁ?ﬁ[ﬂeﬁble o bﬁiﬂ pé¥itibn (®hekh is derived

phenyl), aralkyl (e.g., benzyl), cyano, -93 isocyano,
c C
froﬁ&ey@gaﬁﬁf{n% 8?&%@{@&% ri ?Q{/ﬂ}%(ﬁ%@n&{r%%ﬂ'{ﬁg PR} @ of oxygen

atdth kydlf’ﬁ'lll {iy d l%lgif orthi 'trd(;é% ?ﬁ%ftﬁ%‘ﬂngg et @&Y&Jr@%}il )

op’t i ona ] I'tu anoyl
S m&?ﬁylgééuﬁ%r B g - Pty
hal,of
re (lﬁf:%efkgg ﬁ)w %hp ger%lo% whlafpgn %9% e rgcrl@{' ma(%lc rmg

t.hi ocar bamyl, sul fii sul f o, suI anlno azi ne,
opongly CO%‘PéPHb‘% f&%%qpﬁa‘ygﬁ{}é}’fPB} r? rﬁtﬂﬁ’l I dZ%r nijrogen

optlonally substjtuted a he y
at@éﬁﬁb@d@h&iﬁ,@ﬂ@ﬂ@ﬁd&l&é ‘& of : thgd%ﬂb@ﬁ% aromatic

2- met hyl phenyl , 3. nethylphenyl 4- et hyl phenyl ,
ca@welﬁaﬁy@hbmp to %wﬁss&gﬁbﬁmatlcmﬁﬁ%&%henw

2- am nophenyl , 3-am nophenyl, 4-am nophenyl,

[0048lapht hyl , ~ 2- napht hyl ), opt i onal | y substituted
heteroaryl (e.g., pyr|d|n 2-yl, pyridin-3-yl,
pyri dixamdplgd of plye spedfin- ﬁegdrpamlr mnlddﬂfm:xlie g., 2-furyl,
pyrimdin-5-yl, isoxazol-3-yl, isoxazol-5-yl,

3-farDothignyl (e.@.y Rahidnyd; Wthienyl), pyrrolyl (e.g., l-pyrrolyl,
2-pyrrolyl, 3-pyrrolyl), imidazolyl (e.g., 1-imidazolyl, 2-imidazolyl,
4-imidazolyD), pyrazolyl (e.g., 1-pyrazolyl, 3-pyrazolyl, 4-pyrazoly)), triazolyl
(e.g., 1,2,4-triazol-1-yl, 1,2,4-triazol-3-yl, 1,2,4-triazol-4-yl), tetrazolyl (e.g.,
1-tetrazolyl, 2-tetrazolyl, 5-tetrazolyl), oxazolyl (e.g., 2-oxazolyl, 4-oxazolyl,
5-oxazolyl), isoxazolyl (e.g., 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl), thiazolyl
(e.g., 2-thiazolyl, 4-thiazolyl, 5-thiazolyl), thiadiazolyl , isothiazolyl (e.g.,

3-isothiazolyl, 4-isothiazolyl, 5-isothiazolyl), pyridyl (e.g., 2-pyridyl, 3-pyridyl,
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- furan-2-yl, furan-3-yl, thiophen-2-yl, thiophen-3-yl,
i m dazol -2-yl, oxazol-2-yl, thiazol-2-yl), optionally
substituted heterocycle (e.g., 1-pyrrolidinyl,
2-pyrrolidinyl, 3-pyrrolinyl, 2-imdazolidinyl,
I m dazolinyl, 1-pyrazolidinyl, 2-pyrazolidinyl,
pyrazolinyl, piperidino, 2-piperidyl, 1-piperazinyl,
ol i no, rphollny tetrahydrofuryl

4 pﬁ’ék@ihmr@wr yP)E-ah @yt iiazinte 4 pymidazpybi pyrigidinyl (e.g.,
hydr oxy, optionally substituted aryl, optionally

2- pgmgtdlnmk dapymendiydr §ipyr nmcbpyl)oﬁmalzynsh fssgi t ut ed
het erocycle. More preferable is hydroxy,

3-fagazagiyhl, Bynazinylfe dazdipy2aziny Dpoxphiazolyd (e ar,
3-(3-trifluoromethyl oxybenzoyl am no) phenyl. A

1,3pkinkadiazar 2 wlp beheofiryt (egh Acharenib6hrRA3 Henzbfldfugen.
[ 00631 Preferabl e conpounds of the present invention

4-beanolbdfal hssbénadb] fargl, 6-Behofigdfiinil] PMengoldfagly,i es.
In a conpound represented by the formula (I1V-2):

berﬂz@ﬂﬁmr@f&l Ke. EO %@I@zo@mhgﬁyl F@benzﬁ%]tlﬁénﬂ\' 4%190%@13'1 XKI
HOB O Xe 00 4 X

6- anleﬂﬁ Kﬂlé/ ﬁ) 7@)&‘1%[@thﬂ'&ld§l) }Hen%ﬂﬂzglﬁ @. go %e%ldgzolyl

2- benz1m1dazoly1, 4-benzimidazolyl, 5-benzimidazolyl), dibenzofuryl,
benzoxazolyl, quinoxalyl (e.g., 2-quinoxalinyl, 5-quinoxalinyl, 6-quinoxalinyl),
cinnolinyl (e.g., 3-cinnolinyl, 4-cinnolinyl, 5-cinnolinyl, 6-cinnolinyl,
7-cinnolinyl, 8-cinnolinyl), quinazolyl (e.g., 2-quinazolinyl, 4-quinazolinyl,
5-quinazolinyl, 6-quinazolinyl, 7-quinazolinyl, 8-quinazolinyl), quinolyl (e.g.,
2-quinolyl, 3-quinolyl, 4-quinolyl, 5-quinolyl, 6-quinolyl, 7-quinolyl,
8-quinolyl), phthalazinyl (e.g., 1-phthalazinyl, 5-phthalazinyl,
6-phthalazinyl), isoquinolyl (e.g., 1-isoquinolyl, 3-isoquinolyl, 4-isoquinolyl,
5-isoquinolyl, 6-isoquinolyl, 7-isoquinolyl, 8-isoquinolyl), puryl, pteridinyl
(e.g., 2-pteridinyl, 4-pteridinyl, 6-pteridinyl, 7-pteridinyl), carbazolyl,
phenanthridinyl, acridinyl (e.g., 1-acridinyl, 2-acridinyl, 3-acridinyl,
4-acridinyl, 9-acridinyl), indolyl (e.g., 1-indolyl, 2-indolyl, 3-indolyl, 4-indolyl,
5-indolyl, 6-indolyl, 7-indolyl), isoindolyl, phenazinyl (e.g., 1-phenazinyl,
2-phenazinyl) or phenothiazinyl (e.g., 1-phenothiazinyl, 2-phenothiazinyl,
3-phenothiazinyl, 4-phenothiazinyl).

As the “heteroaryl” in the substituent group A, a 5-or 6-membered
ring (e.g., thienyl, furyl, oxazolyl, isoxazolyl, thiazolyl, oxadiazolyl, pyridyl,

pyrimidinyl, pyridazinyl, pyrazinyl, indolyl) is preferable.
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Rc (wherein respective synbols are as defined above):
1) A conpound, a pharnmaceutically acceptable salt
thereof, or a solvate thereof in which RAl is
optionally substituted | ower alkyl; 2) The conpound, a
pharmaceutically acceptable salt thereof, or a solvate
t hereof according to 1), wherein RAL is |ower alKkyl
optionally substituted wth a substituent selected )
fro %I?hee %/lkﬂt?mrﬁ @Jg%qhs‘»éﬁpeels ga(pum,%, 5s%§tm@@§wred ring
group A: optionally substituted aryl, optionally
(e. g5 utheny Lipaarolik mar skl is prsferaddel | y substit ut ed
heterocycle, optionally substituted aralkylthio,
opt i &% aﬁ& vhesfgbeaiyl Uasd substitventpk\dptivinallyopthstitated/ lower
substituted -95 cycl oal kyl, optionally substituted
alklybiwer R4, 16y boXymeopidredaing (e ghsmidaragl, pralyyisopaeferable.
optionally substituted aryl oxy, optionally substituted
[0048YI sul f onyl ami no, and optional |y substituted ani no;
3) The conmpound, a pharnmaceutically acceptable salt
t her #olusedheteinptatlgetetbichsf maaaoy fdir Rgahiplé) monocyclic
wherein a substituent of the "optionally substituted"

nora®éiatid HteroeybRt tagNhnd'@HBeAs@] ndh-dronsRiERi®Rocyclic
fromthe follow ng substituent group B; Substituent

grogﬁ)%t&iniﬁgtﬂe@@@ AtHns YOREI B eh nitrogen atom, sulfur atom and
aryl am nocar bonyl am no, optionally Substituted

OXY 95’1' m%g ;}Fe%) Pig%]f I’ (;Iﬁ'%t *n&ﬂgh%%i%(?#%?éagafﬁta%ﬂ heterocyclic group
medhy lg?(‘?&ﬁ gﬁékggﬂhﬂ glglv%% b8f(1;§|(.§1|t%hrel%lfggetdbﬁéééfﬁgrﬁ%ll Q(g/sition, which

arylecar arogen,
substituted ar

s GRS San BB AP 4sheBRE e o Ay Sitaining 1 1

4 oggg,;gﬁ'ﬁ g%gﬁ@{;ﬂra%{‘rﬁgﬁgﬁtr'yﬁ@a' i 2tn i the Shg.  The
yl ami nocar bonyl al kyl , qpti onal | y substituted ,
corgieﬂsg IDOBRAOMRIE NEHACEYCICUERONP: Weans |gsarp ontiepplly having
rg(gti onal |y substituted aralkyl, optionally
bord, gt gineptacgably PREIORBRASHAPRyINsWhieh Puted membered
ar al kyl car bonyl am no, optionally substituted
noprapRdteiing opsienadiaonyaingng dt ot 4pbexygen atom, sulfur atom
ar al kyl am nocar bonyl, optionally substituted
andfoalnkirogerh faitoml in thepting matdnydensedtwithtletb 4 of 5- to 8-membered
aryl sul fonyl am no, optionally substituted
aranytiachrioytleoby bo Saptmbeadd premasic hateestyalealbkyd t hi o,
hal o | ower al kyl, |ower al kyl oxy, |ower alkylam no,
- 8-rhambeledvabn alrisyt aiycardptyddeadd yncihests- ttoi8eghembered
het eroaryl, optionally substituted heteroaryl al kyl,

noRfirbAdld Netsuhsicid ut ed het eroaryl carbonyl, optionally
substituted heteroaryloxy, optionally substituted

[ogmefieroaryl thio, optionally substituted aryl |ower
al kenyl ,

Examples of the specific “heterocycle” include pyrrolidinyl (e.g.,
1-pyrrolidinyl, 2-pyrrolidinyl, pyrrolinyl (e.g., 3-pyrrolinyl), imidazolidinyl
(e.g., 2-imidazolidinyl), imidazolinyl (e.g., imidazolinyl), pyrazolidinyl (e.g.,
1-pyrazolidinyl, 2-pyrazolidinyl), pyrazolinyl (e.g., pyrazolinyl), piperidyl

(e.g., piperidino, 2-piperidyl), piperazinyl (e.g., 1-piperazinyl), indolinyl (e.g.,
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optionally substituted heteroaryl |ower alkenyl,
optionally substituted -96 cycl oal kyl, optionally
substituted cycl oal kyl oxy, optionally substituted
cycl oal kylthio, optionally substituted
cycl oal kyl am nocar bonyl, optionally substituted
cycl oal kyl | ower al kenyl, optionally substituted
cycl oal kyl sul fonyl, optionally substituted
1-in§ding) kigbadohnghbgnysanilabnyDoptarphalihyl @ubstidrphelino,
~ cycl oal kyl am noal kyl , optionally substituted
3-neyphedinky), dilydropgtidyl,aetrchy dipbly eidal,| ty tshyslco § winedy,
cycl oal kyl am no, optionally substituted cycl oal kyl

tethARIro®hiki] di}@ﬂ%ﬂﬁ’ﬁ@dﬂ,_ pshydidpgdanyl, 1,3-benzodioxolanyl,

cycl oal kyl carbonyl, optionally substituted cycl oal kyl

1,4 B0 di M w1 C BHRB AV AT PR ox@Pih AN AL tYd iy P Sdib ki @Fhy],

cycl oal kyl carbonyl am no, optionally substituted

éhﬁgg%égy%%ﬁg@%gggylaninoalkyI, optional ly substituted

cyc wer al kyl am nocar bonyl, optionally

Su bs.%xls ttH{é :geteg'é%cg@l 1{% 4}%%&}%%!1%?% gﬁlﬁ )%t, i,5° gﬁlgiL thembered

substitu a am nocar
.optionally. substitut.ed, cycloal kylam nesulfonyl; 4)
ringile ORI Bin i ek Qi L AR,
_ t hereof, o sol yate .thergof, accor.ding to,3 .
wher S81ihg *befBRydlEnfe ohe FHESBt PP JoRtHE bibtitted
gro i,h. the substjtuent grou of 3) i,s.selected
Lo ko B SR 6 meTRarPTahE (G Rodoehisu R frable.
(ghﬁup C. lower alkyl, |ower alkyloxy, |ower
[0 yl sul fonyl, nitro, aralkyloxy, hal ogen, cyano,
hal o | ower al kyl, halo |ower alkyloxy,.and di-Iower
al ky Exainrdes of the compeondised kersimardude phenyloxy,
acceptabl e salt thereof, or a solvate thereof in
naphtltyloRB drgd tigH|ike NHREefeoablyNes®Eplgsnimehul enp RS d nxly. R5'
are hydrogen, optionally substituted | ower alkyl,
- NH RxaniyHe £0Rthe NikyGONFRyla@iRo( eaed hRrainanclude
i ndependently hydrogen or optionally -97 substituted

pheaybksul foink ¥ hin® maphithel ssilfpay 14 esh el uad ;thé likehe Preferably,
conmpound, a pharnaceutically acceptable salt thereof,

ex@mples fldlade napheliyehlfesglmlinyg to 5), wherein RDis
-OH or -NHRS (wherein R5 is |lower alkyl optionally

S ubsgia%ggswtﬁe Sélfﬁ?eﬁ'b_o%rfléﬁiﬁﬁ’_t uskd Rer@irs Wt uent s

sel ected omthe follow ng substituent group D, or

beb%@%nﬁln%}’&Q?%ﬂ%ﬂg%@%?bﬁéﬁmﬁd’QEHitthl W RSABR, @kamples

er ent tuents selected fromthe

inél?lldlé %\@nrzlgylsdlﬁ?ﬁltoi. tuent D

Examples of the “arylaminocarbonylamino” used herein include
phenylaminocarbonylamino, naphthylaminocarbonylamino and the like.
Preferably, examples include phenylaminocarbonylamino.

Examples of the “heteroaryloxy” used herein include pyridyloxy,
furyloxy, pyrrolyloxy, thienyloxy and the like. 'Preferably, examples include
pyridyloxy.

Examples of the “arylaminocarbonyl” used herein include
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Substituent group D. am no, nono- or di-|ower

al kyl am no, tri-lower alkylam no, am no | ower

al kyl am no, hydroxy | ower al kyl am no, hydroxy,

car boxy, | ower al koxycarbonyl, SO3H, PO3H2, optionally
substituted carbanoyl, quaternary anmoni um group
optionally substituted heterocyclic group, optionally
substitute heterocyclic thio, guanidino, NHSO2NH2, and

phéAR AN Yot AMBhYR IHePhthy lanfinodaciosmduind, tige like. Preferably,
phar maceut i ca?’I y acceptable salt thereof, or a solvate

i ' ihScdipdhopen or optional ly
ex%xﬁ@f&%ﬁ%ﬁ%@g%ﬁ&}gglky“ 8) SPThe compound, a

har fi ‘ » Befiflcuabényl,
Fhor ERREMALERE Bk A REL O N N R R pRcRP Kbty
I noalkyl [ [ 1150 ; AT
napfiRRdmOvL ABY RS SO ERRnETIATHIE | oo
fromthe foll ow ng substituent group E, Substituent
phepyleaThanyly o Kyl optional Iy substituted - NH2, - SOBH,
or -(H et epgaral kyl, .opt i opall it ,
“scafiragipleit g rsudoanig Roishp R AR
wth -NH2, -SOG8H, or_-COH 9) A conpound .
naphthyibwand &S}I‘q {/_‘Ikﬁc c gﬁggﬁ?lél)ys 5¥?W%r1@8}‘f&oph%n%18bl\9at e
thereof in which RDis h oge or. |.ower, al.kyl .
opt i &x@mg/leﬁaﬂh@“%ﬂ%@b’g& {‘t“g?éﬂil?re-ﬂ%nvig‘ e fhighylamino,

conmpound, a pharnmaceutical ly acceptabl e salt _ thereof,
naphtplagwinpapbenylmeetdylameinoas the dike) ,Pr\?ﬁ%rﬁéibh egpmRles

hydr ogen; 11) A conpound, a pharmaceutically
indoadeptheblyéarmand. t hereof, or a solvate thereof in

whi ch RF is hydrogen or a sugar residue; 12) The .

conp @ plespif ahefiasdamiabalkydcesyt botedn dachudehgreyiamino

or a solvate thereof according to 11), wherein RF is

lowBr @[‘Rylpné?ﬂﬁ{ylaﬂﬁhd leweeplad epheylnipthy leminor lowes: alkyl and
+ [Chem cal formula 681 RA2HN HO,,,,, O (wherein Rat

thb iy dr@gesy a®ly, @thidis1as icladbphiehylaatinoleeveradlkyl.) ;
13) The conpound, a pharnaceutically acceptable salt

ther q.@ian&gfesaofstﬁb\"ﬁ}ﬂsuﬁbﬁyﬁQfsed_(mﬁéﬁi figelud@e pRenylsulfonyl,
wherein IS an amno sugar residue represented by

nfhhﬁhgf%dﬁﬂxﬂ;l an@ei gRd. fPrTt 19 Tkamples include

phenylsulfonyl.

Examples of the “arylaminosulfonyl” used herein include
phenylaminosulfonyl, naphthylaminosulfonyl and the like. Preferably,
examples include phenylaminosulfonyl.

Examples of the “heteroarylalkyl” used herein include pyridyl lower
alkyl, furyl lower alkyl, pyrrolyl lower alkyl, thienyl lower alkyl and the like.
Preferably, examples include pyridyl lower alkyl, and thienyl lower alkyl.

Examples of the “heteroarylcarbonyl” used herein include
pyridylcarbonyl, furylcarbonyl, pyrrolylcarbonyl, thienylcarbonyl and the

like. Preferably, examples include pyridylcarbonyl, and thienylcarbonyl.
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RA2 HNHO,,,,, O (wherein RA2 is hydrogen, hydroxy,
pyridin-3-yl, imdazol-2-yl, norpholino, or |ower
al kyl optionally substituted with
3-(3-trifluoronet hyl oxybenzoyl am no) phenyl); 14) A
conmpound, a pharnmaceutically acceptable salt thereof,
or a solvate -99 thereof in which XL and XB are both
C; 15) A conpound, a pharmaceutically acceptable salt
t her gRhmp¥ss 6 &R HkBrodrPRhesT uddil Mbreih iffElude pyckdyldiip and
A conpound, a pharmaceutically acceptable salt

th%g§560f' or a solvate thereof in which RE is -NHAc;

A conpound, a pharmaceutically acceptable salt

Kxgggreof, or a solvate thereof in which inis 0 or 1.
h category of the 1) to 17) can optionally

oI LB g
Witk ST asier e b T oAby, b &F ol REr rbre of the
“afyE RS (RIS 57D TRBLACE 1 EAIbBOTEIA YOS P <A Hebpde
berteys @SV IR EH o APIHRTELT Y (RO e 8-

substituent: |ower _alkyl, no-or di-| ower .al kyl am no

S-pb@mrlpad)mslle,t&?,rmaphﬁbé’ﬂmﬂwllr@rﬁmh%ﬁht&ﬁ?ﬂwlkyI ,
hydroxy | ower al kyl, hydroxy |ower al koxy | ower kyl ,

2-nEpREGNNthNEYt8,), hotlerylwekly] Epz-i Srmarthyy el etg-bd
wth 1 to 6 of hydroxys, and |ower alkyl substituted

biphétyleesthek (e.g hyidriphenybmethydpte.daad the Jikdhs t Prafexably,
car banmoyl , guani di no, sulfonic acid residue,

exRR9SIBE 9 dl6d8 Get zy [ aeidophdvSERyH2 - Aicke/ e fewmibhy examples
optionally substituted with heterocyclic |ower alKkyl

incRiRSbddAeNnt : amino lower alkyl), optionally
substituted quaternary amoni um | ower al kyl

(s ubSAé LEED her&a! PRX YhetRYsH1@Yyl” vehiahds nREY sdommor irm
group)) and RD is hydrogen is exenplified.

coﬁ@ﬁn%\]ft%o%?dgg?’r qtth%g (t)&[axggg é:?é “ToRRIres kIt QuldtAueed with one or two
or more of “heteroaryl”s at an optional position, and these can replace at all
possible positions. Examples include oxazolylmethyl (e.g., 2-oxazolylmethyl,
4-oxazolylmethyl), thiazolylmethyl (e.g., 2-thiazolylmethyl,
4-thiazolylmethyl), oxazolylethyl (e.g., 5-oxazolyl-2-ethyl), thiazolylethyl (e.g.,
5-thiazolyl-2-ethyl), benzoxazolylmethyl (e.g., benzoxazol-2-ylmethyl,
benzothiazolylmethyl (e.g., benzothiazol-2-ylmethyl), indolylmethyl (e.g.,
indol-3-ylmethyl), imidazolylmethyl (e.g., 4-imidazolylmethyl),
indazolylmethyl (e.g., 1-indazolylmethyl), benzotriazolylmethyl (e.g.,
1-benzotriazolylmethyl), benzoquinolylmethyl (e.g., 2-benzoquinolylmethyl),

benzimidazolylmethyl (e.g., benzimidazol-2-methyl), pyridylmethyl (e.g.,

4-pyridylmethyl), furylmethyl (e.g., furan-2-ylmethyl), thienylmethyl (e.g.,
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[Table 1] RB Rc RD - NH(CH2)2NME2 H H - NH( CH2) 2N+Me3

HH -NH(CH2)3NMe2 H H - NH( CH2) 3N#Me3 H H

- NH( CH2) 2NH(CH2) 2NH2 H H -101 [0066] [Table 2] RB Rc

RD - NH( CH2) 2NH( CH2) 20H H H - N[ (CH2) 20H] 2 H H

- NHCH2CO2H H H - NH(CH2) 2CC2H H H - NH( CH2) 2SO03H H H

-NH(CH2) 2POBH2 HH HO I,Ne\N\NHH HH N~ NNHH

HI!N/I~-NOHH OHI, NN HH HNNHH NH - 102
thibPRA-b-ylnkaRY D aHd fie Ree R NH

A substituent of the “optionally substituted lower alkyl” in RCis
preferably “optionally substituted amino”. A substituent of the “optionally
substituted amino” is preferably heteroaralkyl (e.g., pyridylethyl).

[0053]

Examples of the “aralkyloxy” used herein include phenyl C1-C3
alkyloxy, naphthyl C1-C3 alkyloxy and the like. Preferably, examples
include benzyloxy.

Examples of the “aralkylthio” used herein include phenyl C1-C3
alkylthio, naphthyl C1-C3 alkylthio and the like. Preferably, examples
include benzylthio.

Examples of the “aralkylamino” used herein include phenyl C1-C3
alkylamino, naphthyl C1-C3 alkylamino and the like. Preferably, examples
include benzylamino.

Examples of the “aralkylcarbonylamino” used herein include phenyl
C1-C3 alkylcarbonylamino, naphthyl C1-C3 alkylcarbonylamino and the like.
Preferably, examples include benzylcarbonylamino.

Examples of the “aralkylaminocarbonyl” used herein include phenyl
C1-C3 alkylaminocarbonyl, naphthyl C1-C3 alkylaminocarbonyl and the like.
Preferably, examples include benzylaminocarbonyl.

Examples of the “aralkylsulfinyl” used herein include phenyl C1-C3
alkylsulfinyl, naphthyl C1-C3 alkylsulfinyl and the like. Preferably,
examples include benzylsulfinyl.

Examples of the “heteroaralkylthio” used herein include pyridyl

C1-C3 alkylthio, furyl C1-C3 alkylthio, pyrrolyl C1-C3 alkylthio, thienyl
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HH NHNN- _SXN\+ HH OHOHLINOHHH
OHOHHOH N~\,\CHHH HO-OOHH NCO2HHH N
HNHIN~N N2 HH CHHH NNHH C2HNHH N

-k---CONH2 HHCO2H HNI--,- CO2ZHHH CO2H CH
-CH2NHVe H OH - CH2NH( CH2i 2NH2 H - 103 [0068]
[ Table 4] RB Rc RD

C1-C3 alkylthio and the like. Preferably, examples include furylmethylthio.

Examples of the “aryl lower alkenyl” used herein include phenyl
C2-C4 alkenyl, naphthyl C2-C4 alkenyl and the like. Preferably, examples
include 2-phenylethenyl.

[0054]

As used herein, the “halogen” means fluorine, chlorine, bromine, and
1odine. | Preferably, examples include fluorine, chlorine and bromine.

As used herein, a term “halo lower alkyl” which is used alone or in
combination with other term includes the “lower alkyl” substituted with the
“halogen” at 1 to 8 places, preferably 1 to 5 places. Examples include
trifluoromethyl, trichloromethyl, difluoromethyl, trifluoroethyl, |
dichloroethyl, trichloroethyl and the like. Preferably, examples include
C1-C3 alkyl substituted with the “halogen” at 1 to 5 places. Particularly
preferably, examples include trifluoromethyl.

As used herein, as the “halo lower alkyloxy”, C1-C3 alkyloxy
substituted with the “halogen” at 1 to 5 places is preferable. Particularly
preferably, examples include trifluoromethyloxy.

Examples of the “di-lower alkylamino” used herein include
dimethylamino, diethylamino, di-n-propylamino, diisopropylamino,
ethylmethylamino, methyl n-propylamino, methylisopropylamino, ethyl
n-propylamino, ethylisopropylamino and the like. Preferably, examples
include dimethylamino.

[0055]
Examples of a substituent of the “optionally substituted lower alkyl”,

the “optionally substituted alkenyl”, the “optionally substituted aryl”, the
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OH - CH2NH( CH2) 2NMe2 H  OH - CH2NH( CH2) 2N Me3 H  OH

-CH2N[ (CH2) 20H 2 H IC_IJ-I - CH2NHCH2C02H H  COH

- CH2NH( CH2) 2CO2H H  OH - CH2NH(CH2) 2SC8H H  COH

-CH2ZNHCH2PGBH2 H HO 1 "1 OHrJ~/NA NN H H OH

N~~N+ OHO HOANNNH HOHAN-H VN-~-NH2 - 104

[00691 [Table 51 RBRRD NH OHHJNNH2 HN NN OH

CN~OH HXNN OH~N\/ H \_~-N OHOH OH~N = =
“op@idnid]llyGbSH t HiiCh e t@ro O TOH bW “Obitienally substituted cycloalkyl”,
the “optionally substituted heterocycle”, the “optionally substituted aralkyl”,
the “optionally substituted aralkylthio”, the “optionally substituted
heteroaralkylthio”, the “optionally substituted lower alkyloxy”, the
“optionally substituted aralkyloxy”, the “optionally substituted aryloxy”, the
“optionally substituted arylsulfonylamino”, the “optionally substituted
arylaminocarbonylamino”, the “optionally substituted arylcarbonyl amino”,
the “optionally substituted aralkylcarbonylamino, the “optionally
substituted aralkylaminocarbonyl”, the “optionally substituted
aralkylsulfinyl”, the “optionally substituted heteroaryloxy”, the “optionally
substituted arylaminocarbonyl”, the “optionally substituted arylcarbonyl”,
the “optionally substituted arylthio”, the “optionally substituted arylamino”,
the “optionally substituted arylaminoalkyl”, the “optionally substituted
arylsulfonyl”, the “optionally substituted aralkylamino”, the “optionally
substituted arylaminosulfonyl”, the “optionally substituted heteroarylalkyl”,
the “optidnally substituted heteroarylcarbonyl”, the “optionally substituted
heteroarylthio”, the “optionally substituted aryl lower alkenyl”, and the
“optionally substituted amino” include hydroxy, carboxy, halogen (F, Cl, Br, D,
halo lower alkyl (e.g., CF3, CH2CF3, CH2CCls), C1-C6 alkyl (e.g., methyl,
ethyl, isopropyl, tert-butyl), C2-C6 alkenyl (e.g., vinyl), C3-C6 alkynyl (e.g.,
ethynyl), cycloalkyl (e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl),
cycloalkenyl (e.g., cyclopropenyl), alkoxy (e.g., methoxy, ethoxy, propoxy,
butoxy), alkenyloxy (e.g., vinyloxy, allyloxy etc.), alkoxycarbonyl (e.g.,

methoxycarbonyl, ethoxycarbonyl, tert-butoxycarbonyl etc.), nitro, nitroso,

optionally substituted amino (e.g., amino, lower alkylamino (e.g.,
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OHOHHOMHOHOHTr NI~\\ /OHH CO2HOH HOH OH\r\OH H

OH HOOH OH  N~CO2HH NH2 HNH OH NUNH2 H CO2H

HCHOHrJ~~-NA XN\ H C2 NHH OH Nj-'CONH2 H

CO2H -105 [0070] [Table 6] RB Rc RD - NH(CH2) 3NMe2

- CH2NH( CH2) 2N Me3 H - NH(CH2) 3NMe2 - CH2N[ (CH2) 20H] 2 H

HO~ -NH(CH2)3NMe2 NNH N OH OH -NH(CH2) 3NMe2 OH H

OH CH H -NH(CH2) 3NMe2 N.CO2H H '
methylamino, ethylamino, dimethylamino), acylamino (e.g., acetylamino,
benzoylamino), aralkylamino (e.g., benzylamino, tritylamino),
hydroxyamino), azido, aryl (e.g., phenyl), aralkyl (e.g., benzyl), cyano,
isocyano, isocyanato, thiocyanato, isothiocyanato, mercapto, lower alkylthio
(e.g., methylthio), lower alkylsulfonyl (e.g., methanesulfonyl, ethanesulfonyl),
optionally substituted carbamoyl (e.g., lower alkylcarbamoyl (e.g.,
methylcarbamoyl, ethylcarbamoyl, dimethylcarbamoyl)), sulfamoyl, acyl
(e.g., formyl, acetyl), formyloxy, haloformyl, oxalo, thioformyl, thiocarboxy,
dithiocarboxy, thiocarbamoyl, sulfino, sulfo, sulfoamino, hydrazine, azido,
ureido, amidino, guanidino, phthalimido, oxo, optionally substituted aryl
(e.g., phenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl,
2-methylphenyl, 3-methylphenyl, 4-methylphenyl, 2-methoxyphenyl,
3-methoxyphenyl, 4-methoxyphenyl, 2-aminophenyl, 3-aminophenyl,
4-aminophenyl, 1-naphthyl, 2-naphthyl), optionally substituted heteroaryl
(e.g., pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, pyrimidin-2-yl, pyrimidin-4-yl,
pyrimidin-5-yl, isoxazol-3-yl, isoxazol-5-yl, pyrrol-2-yl, pyrazol-3-yl,
furan-2-yl, furan-3-yl, thiophen-2-yl, thiophen-3-yl, imidazol-2-yl, oxazol-2-yl,
thiazol-2-yl and the like).
[0056] |

Examples of a substituent of the “optionally substituted aryl”, the

“optionally substituted heteroaryl”, the “optionally substituted cycloalkyl”,
the “optionally substituted heterocycle”, the “optionally substituted aralkyl”,
the “optionally substituted aralkylthio”, the “optionally substituted

heteroaralkylthio”, the “optionally substituted aralkyloxy”, the “optionally

substituted aryloxy”, the “optionally substituted arylsulfonylamino”, the
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NH2 - NH( CH2) 2N- Me3 - CH2NH( CH2) 2N+Me3 H - NH( CH2) 2N+Me3

-CH2N[ (CH2)20H 2 H H -NH(CH2) 2N+Me3 NN+ H N OH OH

-NH(CH2) 2N Me3 r ~iN _ OH HOH OH H -NH(CH2) 2N Me3

\iNCO2ZH H NH2 -N (CH2)20H] 2 - CH2NH( CH2) 2N+Me3 H -

106 [0071] [Table 7] RB Rc RD -N (CH2)20H 2

-CH2N[(CH2)20HH2 H CHO -N(CH2)20H 2 NN+~ H N OH

OH -N(CH2)20H 2 \iN==O4dH OHOHCH-N (CH)20H 2
“optidriallyGagistitutedHarylanHposbpoyremigi Ky Spomalie3 H

- NH( CH2) 2C02H - CH2N[ (CH2)20HI2 HH 0 1 - NH(CH2) 2C02H
subdtNuted Arilcatbd@tylDhine\ithEriap A0 2Hy Nubktitiite@H OH
aralkylcarbonylamino”, the “optionally substituted aralkylaminocarbonyl”,
the “optionally substituted aralkylsulfinyl”, the “optionally substituted
heteroaryloxy”, the “optionally substituted arylaminocarbonyl”, the
“optionally substituted arylcarbonyl”, the “optionally substituted arylthio”,
the “optionally substituted arylamino”, the “optionally substituted
arylaminoalkyl”, the “optionally substituted arylsulfonyl”, the “optionally
substituted aralkylamino”, the “optionally substituted arylaminosulfonyl”,
the “optionally substituted heteroarylalkyl”, the “optionally substituted
heteroarylcarbonyl”, the “optionally substituted heteroarylthio”, the
“optionally substituted aryl lower alkenyl”, and the “optionally substituted
cycloalkyl” alone or in combination with other term include the above
exemplified substituents. The aryl, the heteroaryl, the cycloalkyl, and the
heterocycle may be substituted with these substituents at replaceable
optional positions, and the number of substituents is 1 to 3.
[0057]

RAl is preferably various lipophilic groups. More preferable is
optionally substituted lower alkyl, optionally substituted lower alkenyl, or
optionally substituted cycloalkyl. Further preferable is optionally
substituted lower alkyl or optionally substituted cycloalkyl. Particularly
preferable is optionally substituted lower alkyl. A substituent of the
“optionally substituted” group is one or more same or different substituents

selected from the substituent group A.

Substituent group A: optionally substituted aryl, optionally
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H -NH(CH2)2CCPH N C 0 2 HH N2 HO N N~
-CH2NH(CH2)2N M3 H N H O N, JI, NN, ,,

“CH2N[ (CH2)20H|2 H - 107 [0072] [Table 8] RB R RD
HOHONNMNH OOHOHH NNN-OHH OHOHdOHNN -
NCO2HH NNH H OH -CH2NH(CH2)2N Me3 H fOH OH HO O
HOHi, ""OH -CH2N[(CH2)20H{2 H HOOOH HOHH 0
iNii o~\OHNUMNM H OHN HOO - HOHOH ™

substituted heteroaryl, optionally substituted heterocycle, optionally

substituted aralkylthio, optionally substituted heteroaralkylthio, optionally
substituted cycloalkyl, optionally substituted lower alkyloxy, optionally
substituted aralkyloxy, optionally substituted aryloxy, optionally substituted
arylsulfonylamino, and optionally substituted amino.

A substituent of the “optionally substituted” group in the substituent
group A is one or more same or different substituents selected from the
substituent group B.

Substituent group B: optionally substituted arylaminocarbonylamino,
optionally substituted arylaminocarbonyl, optionally substituted
arylcarbonyl, optionally substituted arylcarbonylamino, optionally
substituted arylcarbonylaminoalkyl, oxo, halogen, optionally substitufed
aryl, optionally substituted aryloxy, optionally substituted arylthio,
optionally substituted arylamino, optionally substituted arylaminoalkyl,
optionally substituted arylaminocarbonylalkyl, optionally substituted
arylsulfonyl, optionally substituted lower alkyl, optionally substituted
aralkyl, optionally substituted amino, optionally substituted
aralkylcarbonylamino, optionally substituted aralkylamino, optionally
substituted aralkylaminocarbonyl, optionally substituted aralkylsulfinyl,
optionally substituted arylsulfonylamino, optionally substituted
arylaminosulfonyl, optionally substituted aralkylthio, halo lower alkyl, lower
alkyloxy, lower alkylamino, halo lower alkyloxy, optionally substituted
heteroaryl, optionally substituted heteroarylalkyl, optionally substituted
heteroarylcarbonyl, optionally substituted heteroaryloxy, optionally

substituted heteroarylthio, optionally substituted aryl lower alkenyl,
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,,, OHONMiINOHH HHOO OHOH H OH H LAN ~\\\OH N
CO2HH HOOOHNH2 OHHH [0073] Mre specific
present conmpounds are exenplified below Table 9 and
Tabl e 10 bel ow are exanples of R il which is conposed
of each conbinations of RB, RC and RD. - 108 [Table
91 Structural formJIa RB R R C]—|HO’/ C]—|C]—|

optiLq)rbalQ_pl@b stituged heteN'ogrg_iomeg al}qa.pzj Bptlgga%lm s,qbg@tm.qgip
cycll_(l)(gllkyfo‘_lgaoﬁgllﬁ sﬁtbstNltlcl)tedHC);]cloe;li{;fioxy, optionally substituted
cycloalkylthio, optionally substituted cycloalkylaminocarbonyl, optionally
substituted cycloalkyl lower alkenyl, optionally substituted
cycloalkylsulfonyl, optionally substituted cycloalkylaminocarbonylamino,
optionally substituted cycloalkylaminoalkyl, optionally substituted
cycloalkyl lower alkylamino, optionally substituted cycloalkylamino,
optionally substituted cycloalkyl lower alkyl, optionally substituted
cycloalkylcarbonyl, optionally substituted cycloalkyl lower
alkylcarbonylamino, optionally substituted cycloalkylcarbonylamino,
optionally substituted cycloalkylcarbonylaminoalkyl, optionally substituted
cycloalkyl lower alkylaminocarbonyl, optionally substituted
cycloalkylsulfonylamino, optionally substituted
cycloalkylaminocarbonylalkyl, and optionally substituted
cycloalkylaminosulfonyl.

A substituent of the “optionally substituted” in the substituent group
B is one or more same or different substituents selected from the substituent
group C.

Substituent group C: lower alky, lower alkyloxy, lower alkylsulfonyl,
nitro, aralkyloxy, halogen, cyano, halo lower alkyl, halo lower alkyloxy, and
di-lower alkylamino.

[0058]

A preferable embodiment of RAL includes the following groups.
(1-1) -CH2-(substituted)Ph-CONR-(substituted)Ph
(1-2) -CHz-(substituted)Ph-NRCO-(substituted)Ph
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a0/ 1 nNfl O~~HF3 CONAIN\ . ,~pO:I H O [/
F3CG CF3 CF3 ~~0 O p~N~ S d N~ | NONNGCS
cH HHS Fi'i \' I | HCp/ FF "lyCI FO~I SS
SNNIIT ON~ 4. _CO1s ,0s'"Sddd, S
HN Ov - 109 [0074] [Table 10] Structural fornmula RB
R R OHHO, reT OHOOHOH RA7-HNC "\\ --H HpN HO
ood HHO4AHH O0lzT,'

N N NH Rrg
(1-3) -CHz-(substituted)Ph-CHs- CONR (substituted)Ph

4) -CHa-(substituted)Ph-CHz2-NRCO-(substituted)Ph
-CHz-(substituted)Ph-X-CONR-(substituted) Ph
-CHa-(substituted)Ph-X-NRCO-(substituted) Ph
-CH2-(substituted)Het-CONR-(substituted)Ph
-CHa-(substituted)Het-NRCO-(substituted)Ph
-CHs-(substituted)Ph-CONR-CH_z-(substituted)Ph

-CHy-(substituted)Ph-NRCO-CHz-(substituted) Ph
-CHs- (substituted)Ph-CHz-CONR-CHe- (substituted)Ph
-CHy-(substituted)Ph-CHs-NRCO-CHa-(substituted)Ph
-CH2-(substituted)Ph-X-CONR-CHz-(substituted)Ph
-CH2-(substituted)Ph-X-NRCO-CHaz-(substituted)Ph
-CHa-(substituted)Het-CONR-CHa-(substituted)Ph
-CH.-(substituted) Het-NRCO-CHz-(substituted) Ph
-(CHg)m-(substituted)Ph-CONR-(substituted)Ph
-(CH2)m-(substituted)Ph-NRCO-(substituted)Ph
-(CH2)m-(substituted)Ph-CHs-CONR-(substituted)Ph
-(CH2)m"(substituted) Ph-CHe"NRCO-(substituted)Ph
-(CH2)m-(substituted)Ph-X-CONR-(substituted)Ph
-(CH2)m-(substituted)Ph-X-NRCO-(substituted)Ph
-(CHg)m-(substituted)Het-CONR-(substituted)Ph
-(CH2)m-(substituted)Het-NRCO-(substituted)Ph

5) -(CHg)m-(substituted)Het-X-CONR-(substituted)Ph

-(CHg)m-(substituted)Het-X-NRCO-(substituted)Ph
-(CH2)m"S-CHo-(substituted)Ph
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HHI ReHNOOO/ NH2 OHHOOH!I Rc RAL NO i
NI i O ~} C F3C0 CF3 CF3 O Ol OJ C N~ N-NN
% / ~ | F
F, SS-izN O A d "NH.CF- "-ti 0SS Sd cl O
S'"clS HNOSS5 HNOs. -110 [0075] The present
i nvention includes the af orenenti oned conpounds,
pharmaceutically acceptable salts thereof, and
(1-29)| -Y@Hek (duistrated) HEbdouladtinakd)Plpossi bl e al |
tautonmers, geonetric isoners, and the like of the
(1-29) -(CH2)-CHI(substituted)Phls

cl- d .l HOS~ ,j~i~Fi i HBCOSFF i C

(1-30) -(substituted)cAlk-X-CHa-(substituted)Ph
(1-31) -CHa-(substituted)cAlk

(1-32) -(CH2)mX-(CH2)m"H

(1-33) -(CH)m X (substituted)Ph

(1-34) -CHz-(substituted)Ph

(1-35) -CHz-(substituted)Het-CHa-(substituted)Ph
(1-36) -CHa-(substituted)Ph-(substituted)Ph

(1-37) -(CH2)m-S-CHa-(substituted)Het

(1-38) -CHz-(substituted)Ph-X-(substituted)Ph
(1-39) -(CHg)m-(substituted)Het-CHz-(substituted)Ph
(1-40) -CHz-(substituted)Ph-X-(substituted)Het
(1-41) -CHz-(substituted)Ph-(substituted)Het

(1-42) -(CH2)m(substituted)Het

(1-43) -CHz-(substituted)Ph-SO-CHz- (substituted)Ph
(1-44) -(substituted)cAlk-(substituted)Ph

(1-45) -CHs-(substituted)Ph-S-CH2-(substituted) Ph
(1-46) -CHz-(substituted)Het-(substituted)Het

(1-47) -CHz-(substituted)Ph-CO-(substituted)Ph
(1-48) -CHy-(substituted)Het-CO-(substituted)Ph
(1-49) -CHo-(substituted)Het-CH=CH-(substituted)Ph
(1-50) -CHz-(substituted)Het-X-CHy-(substituted)Ph
(1-51) -CHz-(substituted)Het-CHa-X-(substituted)Ph
(1-52) -CHz-(substituted)Het-SOq-(substituted)Ph
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present conpounds are wthin a scope of the present

i nvention. [0076] "Pharmaceutically acceptable" neans

not harnful preventively or therapeutically. Exanples

of the pharmaceutically acceptable salt of the

present conpound include, as basic salt, alkali netal

salts such as sodium salt, potassiumsalt and the

i ke; alkaline earth netal salts such as cal ci um
(1-§3) ICHsManNRsiturad Hlet-Brtehbidtetute®®h anmoni um sal t;

aliphatic am ne salts such as trinethylamne salt,
(1-54) KEHYCHEOH-GRbktitdic) Heotleulydtimitad) Bal t

et hanol am ne salt, diethanol am ne salt,

In thé QEB@@ rafiias, PRlit phrh9EaX Ae0s 8l ér NRIBidhy d@gsaldr,lower
I et hanol am ne salt and et hyl enedi am ne salt;

A L o B B e e e RbIFD ox
6-@%&%&%@? eﬁ‘%}l«? % &?cll{)zflkﬂ"g%e?&a@ﬁ BA{NB-mahbere®; @Pkd 2®r 3;

I nesa qui nol'tne salt and the |ike;
at ernar al i t ramet hyl ammoni u

andFbia i O TP SR ey R e Reds

benzyl tri net hyl.ammoni um salt, benzyl .rj Lum

oal ¢ Amid ot BEPES s HPSat partch ity bAERAbIY

methyltrio a ium salt, tetrabutyl anmoni um salt
enﬂﬁﬂhﬂﬁ%“$P£g¥lH£§Pg sic amno acid salts such as

arginine salt, lysine salt and the Iike. Exanples of
[0629ldi ¢ salt include inorganic acid salts such as

hydrochl oride, sulfate, nitrate, phosphate, .

car bdiwareplelsiof shpmmealanogeicekiosy B%ﬁg at“%eR]I) ipglude

organic acid salts such as acetate, propignate, )
subatita¢mts destehed in iIFrArNe 200 LA63838 ¢, Snegifically, the following

citrate, - 111 ascorbate and the |ike; sulfonates
areudengslifimt. hanesul f onat e, i sethi onate,

benzenesul fonate, p-toluenesul fonate and the like; and _

aci diRb ardelectad febm $he tevosp chnsistiagpdithatfelloying &ral to (2-7):

and the like. In addition, a solvate, various solvates
(20f) HhBra¥yesent conpound are also within a scope of

the present invention, and exanples include

( RV 8t 8i-ati@ainiab SptivhadRyibatiEutcdefydvided tdad (21 is
I'ke. [0077] General process A representative process

e)QCleag@ Wh%??irﬁt ﬁv%’?ﬂ%ﬁ‘ thdyeb&BeGha RE forke la0Mhg, thet subistit@ent is
not parfticularly I'rmtedto the production process.

0078 ' h @i hg T\
S e T S U T g S

g@?&?ﬁn@,ﬁ%B&%ﬁ%@kﬁégﬁ%@%?ﬁ é:%gﬁ%ggg%}?ﬁonﬂl? dapkQidad with

I des skel et on
b}gfcyano, mono- or di-alkylcarbamoyl, mono- or di-arylcarbamoyl, aryl,

alkylamide or arylamide, alkylurea or arylurea, -(C=0)N-N*(RX)3,
“N+RX)o(CH2)mCOORY, -N*+(RX)2(CH2)mN*+(R¥)3, -SO2-ORY(wherein m is 1 to 3,
RX is C1-C3 alkyl, and RY is hydrogen or C1-C3 alkyl), or -P=0(ORY):
(wherein RY is hydrogen or C1-C3 alkyl), or a combination thereof, wherein
alkyl in the substituent may be further substituted with amino optionally

substituted with alkyloxycarbonyl or aryloxycarbonyl, and an aryl ring in the
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chl oroorienticin B or the known derivative thereof, or
a Ctermnal part (RB), a resorcinol part (RC), or an
N-term nal part, a nmethylam no part (RD) of "’
chloroorienticin B, vanconycin or the known derivative
thereof. Alternatively, an aglycone obtained by once
elimnating a sugar side chain which binds to the
aromatic ring of the fourth am no acid residue of a

suliliteenepih e fakelataibstrutdibwatishaligea, astra, amino, hydroxy,
material. Alternatively, as a starting materi al

carbPkPr ARVt HohyB, alksN6ptiBakAIly @ubktieutedonithdening oirve
t hereof "may be used w t hout chem cal nodification.

OP%%%}%} a Nat&d ﬁgﬁg&l}'a@ﬂ §d @AbLNY1 &Y a REmbeh A6 EBHerebOr

according™ to the nmethod described in

(Zgﬂ{%g}hﬂggé]rgwtl%@ggi%ﬁmd %1%%2@969&?&@3 wRaRMreky;

part” o _present description. :
Specifically,, -112 he 6 RN i .
- TE b Saby bty R R ECRRORD A Db AAR TSI B1688ed from
Repr esent ati vel usi.n hl rienty Gk
catfig; 9 o ggrrubl dRal TP B8e SR hetedouPab B o
Wi t n gmino part of.ap am no ugar aqptional ly in
manqellss Gadamoutosiphafai b aub el bt Sl rbamoyl
base_ whi ch ii%ﬁg-interqggiate, thig ngy be .
optignaHyhaving arsadpstidae R YHRerean the srBsEHIeRTHS AR, o
forman objective secondary am ne. [0080] Mor
mararalkplaninoy diakykageinog frig kbflamﬁlﬁ’@“ﬁnsﬁqﬁbpf‘yﬁé)édéo?‘%
perforned at a tenperature of about O% t o, about %%9C )
(G NNNHRY)s, mryheppipreBrisubstitated withd (6H2m GRORY (wherein
pol ar sol vent such as di nethyl sulfoxide, ) .
m d$ trebtBy [R¥cisriahiCtieallyd), hNHGEY) (6380 o KQORY dwhereiatRY is or
a m xed solvent thereof, optionally under the inert
hydiropspbeCa -G8 alikels, ov N EBE CH aNURX)s, Br efcomdiingtionitbereof,
reaction is perforned at a tenperature of about 20C to
REBGHEole4RGHisindahoit which autierogends bptivaallpsubktth@sdevith
used, al kylam ne (e.g., diisopropylethylamne) is

CEXY BRI | §dmiflazbRils time, when a raw material
conpound has a substituent which is an obstacle of the

(zmeﬁgg%%ﬁ&@mx%z-mew}few@&tAt,w@ohnﬁw He pi akbetad dyino
e

od described in Protective Goups in Organic

- hesi i - o h
aq%?k%éy@,%g%%e%ﬂ@?%%?eé&e@@ﬁﬁnh&m& YRy, & =ens) oPr the

( ctive group hay be renoved at a
d]]d%]%g;%gg?&aﬁgn%%%@g élﬂr)ge- 'ﬁgg ?‘%t?&m ELrda5RePhifd) of the
tripeptide, the substituent is amino, monoalkylamino, dialkylamino,
trialkylammonium, guanidino, or aryl;

(2-6) Hydrazino optionally having a substituent, or hydroxamic acid, wherein
the substituent is alkyl, or arylalkyl optionally substituted with alkyl; and
(2-7) Alkoxy optionally having a substituent, wherein the substituent 18
arylcarbonyl optionally further substituted with nitro, hydroxamic acid, or

alkyl;

provided that, in (2-2) to (2-7), the existing aryl ring may contain
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catal ytic-reduced with netal hydride conpl ex,
preferably without isolation. As the netal hydride
conpl ex, netal borohydride such as sodi um borohydride
or sodi um cyanoborohydri de can be used. Catal ytic
reduction - 113 is performed using hydrogen, in the
presence of honpbgeneous or heterogeneous catal yst
such as O ree. catal yst, W] Kkinson gatal yst,
hetF Rt RaF EOMUnE AP HAmerm L ode B Hge himterrupted
.charcoal. The reducing reaction is rforned at .
withdigieragtaa, of hatsgogrow seleg fromo%?%p) 2&&3 0'%wherem
mnute to 24 hours. Preferably, the reaction is
RF sehydnogen. atkydpwimarbonykar aniexxcarbonyh, amd impngdntsome
usi ng excessive anmount (e.g., 3 to 5 nole equivalent)
case$; sodi um cyanobor ohydri de. The reaction of form ng
Schi ff base and the reduci ng reaction nay be
per {R} nepreferably aOEHuNHR?, cr iINRIRY Gvhergino R dahd Rbare
obt ai n objective conpound by perform ng the reaction
hydbogény optign Sthstbstitaged ilowehalkylehRcR, aVHaCORyduci ng
agent. [0082] 2) Modification of RB part _
-NIREPOBIER! aOiR Gach RYs andahrindeathy Bpdeeyl droopridrhlpar t
which is the Cternminal, by a conventional method,
suBé%itﬂﬂe(PtHv@ézoﬂﬂ(?E%lsﬁééti\%ly){Q)@QﬁHMﬁJI SugdreitRid)] KPréferably,
raw material, the raw material can be converted into
VR ROUAG gy fielbbyatl Mk pHAkGRbIAYE- BT NRETRS (wherein R
one[ 0083% 3) l\/sgkg}l’f [ %at I on of %% part Repr esognt at | vc(a y,ereln
. [ I rd Gl ' ' s a
is i RARAIRT R G ma R o b oo oS
convgnti onpal. 84]1,4 difigation qf -RD
par t KR IR ER e Rt kbRl b EY py1Tha the
van in.or. the |ik S ..a rawmaterial., the.
optighally aibstitiian dower phe Koy daRRRTsR b iyentis prefgrpble.
exanpl e, al kyl at by a_.conventipna thod. . 5
Popr Spapli b rtan JuimbordgooEhrafrobis T 108 supsthuents

chl qroorienticin B, vapnconycin or the like as _a raw
selﬁ%t@grfr%p,amﬁ&ﬁawmré}rlaweﬁéikbfén@vémgw' wor #llkylaggane,

t he_known _ nethod such as acid hydrolysis and the
ampng dowahalkylamang yhy dmey blgwergHEY bagnino, hydroxy, carboxy, lower

alkoxycarbonyl, SOsH, POsHs, optionally substituted carbamoyl, quaternary
ammonium group (e.g., tri-lower alkylamino (e.g., -N+(CHs)3)), optionally
substituted heterocyclic group (heterocycle or heteroaryl), optionally
substituted heterocyclic thio, guanidino, NHSO2NHjg, and hydroxy lower
alkoxy are exemplified. An N atom part in the heterocycle may be
quaternarized to form a salt. As a substituent of the optionally substituted
heterocycle, hydroxy, amino, carboxy, amino lower alkyl, and quaternary
ammonium lower alkyl are exemplified. Alternatively, a lower alkyl group
on the quaternary ammonium group may be further substituted with the

substituted lower alkyl (substituent: carboxy, hydroxy, quaternary
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be prepared by the nmethod described in J. Med. Chem

(1965), 8, 18-22, J. Chem Soc., Chem Conmmun.

(1988), 1306- 1307, Biochem stry (2001),

40(15) 4745-4755 or the |ike. [0085] The present

conmpound can be preferably synthesized by binding a

nonosaccharide to an OH part of an aromatic ring of

the fourth amno acid_ residue of the g]ycopeptide .
amyIippHErP) o Maorereferahiers aptipnalhy pu S%vltﬁaéower amino,

af orenenti oned nmet hod, or a sugar residue which binds
hydrexytonlomey adkgxossyl t ransf erase or the |ike,

el ongating the sugar chain, oxidizing a hydroxymnethyl
[00§0bup of the sugar residue at the terminal into an

al dehyde group, reacting am ne corresponding to RAlL

i n tReipseseteddrom the goup @msistibastthd grotps(3-Bdto (304):

forma Schiff base which is an internedi ated and,
(3-suHsdesea; | y, N-al kyl ating the base by reduction, to

form objective secondary am ne. Specifically, the

(3-3VALRRStyR10HkHE ofr Arhdeneth303p}iont)ly Eubsgéttcdwith alkylene,
sugar chain A nethod of elongating a sugar chain is

whidiPwavhel BVha v auB5 e fte IR fid Y& EANRAY S amino
[Chemical fornmula 701 -115 (Su9)ni 0 xB RFO xA O CH

ol LSRS08 AR Y R .
RN RS ATBEARE B i oot
substituted with cycloalkyl, pyridyl, hydroxy, guanidino, -O-(P=0)(OH)q,
carboxy, SOsH, -N+(RX)2(CH2)mN+(RX)3, or -(C=0)-N" -N+(RX)3 (wherein m is 1
to 3, RX is C1-C3 alkyl), or a combination thereof, wherein alkyl in the
monoalkylamino or dialkylamino substituent may be further substituted
with amino in some cases;
(3-3) Alkynyl optionally having a substituent, wherein the substituent is
amino optionally substituted with alkylokycarbonyl or aryloxycarbonyl, or
aryl; and
(3-4) Halogen;

provided that, in (3-2) and (3-3), an existing aryl ring may contain
hetero atom, and an existing carbon-carbon single bond is interrupted with
heteroatom, or hetero group selected from —~O(P=0)(ORY)O-(wherein R is
hydrogen, alkyloxycarbonyl or aryloxycarbonyl), amido and imino in some
cases.

RC is preferably hydrogen or optionally substituted lower alkyl. A

substituent of the optionally substituted lower alkyl is preferably the -NHR3,
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etc.) RBHHp ONwe [/ | OBuffer (e.g.: (e.g.:
Tris-HCL buffer etc.) OHOOHH RC (wherein nl is an
integer of 0 to 5, n2is an integer of 1 to 6; n' is
nl +n2 (wherein n' is 6 or less); RB, RC, RD, RF, XA
XB, and Sug are as defined above; and NDP is
nucl eoti de -di p hosphate; provided that, when nl is O,
(Sug)"1 represents H ) Sugar chain nodification may
or ubspignéwtsnddpoivraliyt suhstigtedlerentlkypiefirare exgmaified.
method of 1) to 5), or a nethod of a conbination
Motd prefofalile is the INHRS. s UdareineB? duprefeyablyloptomgdly
chain nodification is preferably perforned by an
subsbzMtat hfalkghobtdnallyulssianpdEhefervatdikyk oz yopaionally
reaction, a sugar chain is elongated by reacting with
sulRtUSA 1o<ém_<mkgn t RubBiBSERICH thie dPricirsly sutrnuesdsasalkyl,
optionally in buffer. When a sugar chain is el ongated

DYt LAIES, r AT AL, Ssthtited 1
ther%)géoar%%k%éﬁgp&fﬂ%%ﬁkﬂ%%l, dhGhe iR y stB®ited lower

ural tinmes, or as described later, a
gsaag g&gﬂ{ I. L I iy of nonosaccharides are
an%gnn Cte |1% § vén%gsﬁégf gdgﬁused. As the buffer,
buf f [.nat | tQf RE i -
U T RES flaBl GRABINAILDOB! RD ERE LR e A0 PHERE s -OH,

base S I's and t e, and an ac
i-$oHCL buf f . HEP - | ;
NS IRES bl SF i EREa i Bino LNER RN S0y B0
TP e B A S TR IR A8 are
buffer. As th I 3-1,4- ..
boguhudiass, preRadr e ds NG GNGY M segid RS s rurzeeen.
13- 1, 3- gal actosyl transferase, ) X
mope- or gigabstwedi qmmmegsqg’kyb(examples of substituent: lower

2,6-sialyltransferase, a-1,4-galactosyltransferase,

alkydr moinde guitibaveerya aydameieg loyeer alkyl, tri-lower alkylammonium
2-fucosyltransferase, a- 1,3-fucosyltransferase, a- 1,

lowlerf ailky$yhtdrans flewes elkylahyd®xydowsy lad kems fosversakyh- 1,
3-N-acetyl gal act osam nyl transferase, a-1,

-CHR QO Me i, dow e alliyil wubs titstedraid, 1 to 6 hydroxys, and lower
13-1, 4- N-acetyl gal act osam nyl t ransferase, pol ypeptide

all¥] aadetiyheal withosabory, hydosy,exeseptionally substituted
(3-1,4-Nacetyl gl ucosam nyl transf erase,

cafBrhoyt, Duaaflinb gdwésisia mchy btowd) phespheric acid group,

NHCO3>NH2 and/or amino, optionally substituted heterocyclic lower alkyl

(substituent: amino lower alkyl), optionally substituted quaternary

ammonium lower alkyl (substituent: carboxy, hydroxy, quaternary

ammonium group)) is exemplified. Specifically, cases in Table 6 to Table 8

described later are exemplified.

As a particularly preferable combination of RB and RC, RB is -OH, and
RC is hydrogen.
[0061]

RD is selected from the group consisting of the following (4-1) to (4-6):
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(3-1, 3-N-acetyl gl ucosam nyl transf er ase,
13- 1, 6- N-acet yl gl ucosam nyl t ransf er ase,
a-1, 4-N-acetyl gl ucosam nyl transferase, 13- 1,
4- mannosyl t ransferase, a-1, 2-nmannosyltransferase,
a-1, 3-mannosyl transferase,
a-1, 4-mannosyl transferase, a-1, 6-mannosyl transferase,
ail 2-gl ucosyl transferase, a-1,3-glucosyltransferase,
(4-3 H@ﬂsoggbalyltransferase, a- 2, 8-sialyltransferase,
a-1, 6-gl ucosam nyl transferase, a- . )
(4-2) Allsll opsipnadlynsfhstigyeed, (vBheseyn ¢by Isnbatitwentase,
(proteoglycan core structure - 117 synthesi zing
allsiayymayboryd; anfnogontcenaiosiliytlatatsfesrlaseylcmshomyl grirbamoyl,
acid synthesizing enzynme, glycosyltransferase Gf A
mdr- br déstkylbarbdmoyl orAmono Che thi-aBplalky 1288 moloai( 80) ,
10747-10752, Proc. Natl. Acad. Sci. U S A (2004),
corhBid dtPon tKIROf 4¥06ce1AEly] Asd g in the (s2B6G}uentlmay be further
445-452 or the like, macrolide glycosyltransferase
sub&saltb 8¢ th Ak iNoedptadr A0lad ubdtiuted i ioh aViE 13RPE&rb08¢b6ér
panphl et -and the l'i ke are exenplified, and preferable

' i i apiQeyliransferase. As the sugar donor,
ar%%ﬁ%gﬂﬁggy%%%P-Sugg*) in which various nucleotide

@& nh i di . i.ah .. :
o BRSO APORE Ty ra oG fupi e gadhgnl icuon

Opggggﬁg%ﬁgg#&gfgr gph as gal actose, glucose, fructose,
ucose, act osam ne, gl ucosani ne,

cet vl gal act asam ne.. acet yl gl ucosam ne,
(4%Q2€8L é??%ﬁﬁaVQﬁ%%éghine,y glucuronic acid, sialic
acid and li ke, .or ,sugar chains.in ich 2 to 5 sane or
(4H§#ﬂ@?@ﬁﬁhhﬁﬁ%@%@@ﬁﬂgpﬁé%rQPEaBUﬁﬁggted linearly or
branched are hound, in ditjop to, oligosagccharides,
(e aeenged apss WG Witk st P RnRaNE hefars atom,

| i ke can be used. Preferable exanples jnclude .
andoparhapsarbee singleypbord 4 sptpryapted: witAnhefero gim n some

UDP- gl ucose. When a part which is to be the term na
cag¢s.a sugar chain of an objective conpound is

el ongated, a sugar donor in which the termnal is

gal adidsepiieseradly hydregdn/onlostan alkyboptdpnabndiaving a

salt of a netal (e.g., My, Mh, Ca, Co, Zn, Cu etc.)
substitaent.i Ragamlarlggrdferebky. is hyyddogenl ori ¢ aci d,

hydr obrom ¢ acid, hydroiodic acid, sulfuric acid,

ni t riAlteaiadiweily,. gn Maserhenatigact mblyebarde -ddudahted ® convert it

preferably MCl2 or the like. Further, optionally,
in@6lINH,Y 6r ft%azrﬁéaﬁ]ﬁ"tm d&dgteidodecetdingl NChotByd ldescribed in

present together such as additive for enhancing the
tHeNZXRRL ARk . | ExPért-Opikd Ther. Patents (2004) 14, pp.141-173),

[0062]

RF is hydrogen or sugar residue. Preferable is a sugar residue.
More preferable is amino sugar residue. Further preferable is amino sugar
residue represented by the following formula:

[Chemical formula 65]
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| actoal bumin or the |ike; additive to deconpose
byproduct (e.g., alkaline phosphatase or the |like);
surfactant (e.g., Triton-X and the like);. The
reaction tenperature may be in conformty with an
optimal tenperature of glycosyltransferase. The
tenperature is 0 to 80C, preferably 10 to 50C, nore
preferably 20 to 40C. The reaction tinme is usually 1

RMHD, 100 hours, preferably 2 to 60 hours, nore

HOqQr rably 3 to 48 hours. The pH of the buffer may be

adjusted to an optinmal pH of glycosyltransferase.

E bjJe pHis 2.0 to 12.0, nore preferable is pHis

5.0to 9.0, further preferable pHis 5.0 to 6.0. In
the sugar residue (Sug)n', the sugar on the root side
is preferably glucose (e.g., p-D-glucose). On the
ot her hand, the sugar on the termnal side is

(wHé&flﬁrE@hhy hgvak@g“érp&eoptﬁoﬁhny guyktehrdlosamialleyl) nor e
preferably "galactose (e.g., p-D-galactose). The sugar

resi ?H?u&ﬁlégi}npréféreﬂﬂ@ﬁ@éﬁﬁhﬁ shgh¥Gasiduesefrésented by the
repr esent ed he fornula: [Chemical fornmula 711 OH

u&ﬂ OH Oo0(HOOOHOK MHO, O O -
fdgg‘@ﬁg( @éln RE is -OH or -NHAcC (Ac is acetyl)) Mor e

ref.er sugar residue represented by the
[Cﬁg 16}9}1?‘8%5‘6% formula 721 OH

(wherein RA2 is as defined above).

Examples of a substituent of optionally substituted lower alkyl in RA2
include hydroxy, carboxy, halogen (F, Cl, Br, D, halo lower alkyl (e.g., CFs,
CH,CF3, CH2CCls), C1-C6 alkyl (e.g., methyl, ethyl, isopropyl, tert-butyl)
optionally substituted with hydroxy , C2-C6 alkenyl (e.g., vinyD), C3-C6
alkynyl (e.g., ethynyl), cycloalkyl (e.g., cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl), cycloalkenyl (e.g., cyclopropenyl), alkoxy (e.g., methoxy, ethoxy,
propoxy, butoxy), alkenyloxy (e.g., vinyloxy, allyloxy etc.), alkoxycarbonyl
(e.g., methoxycarbonyl, ethoxycarbonyl, tert-butoxycarbonyl etc.), nitro,
nitroso, optionally substituted amino (e.g., amino, lower alkylamino (e.g.,
methylamino, ethylamino, dimethylamino), acylamino (e.g., acetylamino,
benzoylamino), aralkylamino (e.g., benzylamino, tritylamino),

hydroxyamino), azido, aryl (e.g., phenyl), aralkyl (e.g., benzyl), cyano,
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HOREHOOOH OOH HTI1OH OCH HO:~ O

(wherein mis an integer of 0 to 4; and RE is as

defi ned above). Further preferable is a sugar residue

represented by the fornula: [Chemical formula 731 OH

HO,, REHO-\" OH 0 OH HOOM /O OHOH HOB --,,0

-120 (wherein respective synbols are as defined

above). [00871 7) Oxidation of hydroxymethyl group
1so<£3@iﬁiﬂs§b@kaﬁ@tdmhﬁ>c?4ﬂaﬁ-| isdHBiRFankd,an é BuPro, oW alkylthio

OXOHH OH NHNNHR
(e.g., methylthm) lower alkylsulfonyl (e.g., methanesulfonyl, ethanesulfonyl),
optionally substituted carbamoyl (e.g., lower alkylcarbamoyl (e.g.,
methylcarbamoyl, ethylcarbamoyl, dimethylcarbamoyl)), sulfamoyl, acyl
(e.g., formyl, acetyl), formyloxy, haloformyl, oxalo, thioformyl, thiocarboxy,
dithiocarboxy, thiocarbamoyl, sulfino, sulfo, sulfoamino, hydrazine, azido,
ureido, amidino, guanidino, phthalimido, oxo, optionally substituted aryl
(e.g., phenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl,
2-methylphenyl, 3-methylphenyl, 4-methylphenyl, 2-methoxyphenyl,
3-methoxyphenyl, 4-methoxyphenyl, 2-aminophenyl, 3-aminophenyl,
4-aminophenyl, 1-naphthyl, 2-naphthyl), optionally subs_tituted heteroaryl
(e.g., pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, pyrimidin-2-yl, pyrimidin-4-yl,
pyrimidin-5-yl, isoxazol-3-yl, isoxazol-5-yl, pyrrol-2-yl, pyrazol-3-yl,
furan-2-yl, furan-3-yl, thiophen-2-yl, thiophen-3-yl, imidazol-2-yl, oxazol-2-yl,
thiazol-2-yl), optionally substituted heterocycle (e.g., 1-pyrrolidinyl,
2-pyrrolidinyl, 3-pyrrolinyl, 2-imidazolidinyl, imidazolinyl, 1-pyrazolidinyl,
2-pyrazolidinyl, pyrazolinyl, piperidino, 2-piperidyl, 1-piperaziny1,
morpholino, 3-morpholinyl, tetrahydrofuryl, tetrahydropyranyl) and the like.
Preferable is hydroxy, optionally substituted aryl, optionally substituted
heteroaryl, or optionally substituted heterocycle. More preferable is
hydroxy, pyridin-3-yl, imidazol-2-yl, morpholino, or
3-(3-trifluoromethyloxybenzoylamino) phenyl.

A particularly preferable embodiment of RA? is hydrogen.

[0063]

Preferable compounds of the present invention can be classified into
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RBHNO O 20 ONwW N OHOOOH RCOH HORE O
(Su9)n Oxidase H (e.g. gal actose oxidase etc.) O XB
o ~ O Buffer (e.g. phosphate buffer etc.) HO1 / XA O
H OHHONNNNNRD RBHN:~-H/ OO0 W O/ ~
I NH2 OH HO OH RC (wherein respective synbols are as
defi ned above.) A nethod of oxidizing the primary
hydroxy group into al dehyde may be by oxidation with
thedioljawiieg c&gentiesor oxi dation with enzyne, and is -121
preferably the follow ng method of oxidation with
oxi dase copoandiregrésentbé bychiedarmea (B{-Bbd, t he
obj ective hydroxy group can be sel ectively oxidized.
[CHeahichhérimnilaré@di ate i n which the sugar chain is
el ongated in above 6), the hydroxymethyl group is
oxi di z€d in the presence of oxidase optionally in
bukfer’ t grRFObt ai n t he obj ective al dehyde internediate.
As thHe blffer, phosphate buffer, borate buffer,
R uf fer, buffer., carbonate buffer and
: and preferable is phosphate
buffer. As|the al act ose oxi dase and the Iike

are exenpl i\ tbed
t he reacti \Tfld?e

(IV-2)

(wherein respective symbols are as defined above):

1) A compound, a pharmaceutically acceptable salt thereof, or a solvate
thereof in which RA! is optionally substituted lower alkyl;

2) The compound, a pharmaceutically acceptable salt thereof, or a solvate
thereof according to 1), wherein RA! is lower alkyl optionally substituted
with a substituent selected from the following substituent group A;
Substituent group A: optionally substituted aryl, optionally substituted
heteroaryl, optionally substituted heterocycle, optionally substituted

aralkylthio, optionally substituted heteroaralkylthio, optionally substituted
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deconpose byproduct (e.g., catalase and the |like) may
be present together. The reaction tenperature may be
adjusted to an optimal tenperature of the oxidase.
Usual |y, the tenperature is O to 80C, preferably 10
to 50C, nore preferably 20 to 40C. The reaction tine
is usually 1 to 100 hours, preferably 2 to 96 hours,
nore preferably 2 to 30 hours. The pH of the buffer
cychmkyle optionatlgdubstitutedptoivenl al piloxfy, opteomadiydsslestituted
Preferable pHis 2.0 to 12.0, nore preferably pHis
arabkPloky, tndllyr stestitupedhey blalyyopthbnalpbs@bdtitufed.
[0088] 8) Modification of RAL part [Chemi cal formula

aryl&dlfonsddndhb, 468 BptioRallPeabstititdd xBinddO / XA O OH Q
HJ) H NNNNNHR RBHNHOOOOI NVv NH2 O

3) T \:oxgﬂouhd R Hatm £L8uti4ily &ﬁ%t@lﬂﬂé Bal® thBreok) oiff\sbate
0 O2) Metal hydride conpl ex /| xAl O/ OH (e.g.
thel}lam&tn%t)o B, GH¥rNn a substituent of the “optionally substituted”
group in the substituent group A of 2) is selected from the following
substituent group B;
Substituent group B: optiQnally substituted arylaminocarbonylamino,
optionally substituted arylaminocarbonyl, optionally substituted
arylcarbonyl, optionally substituted arylcarbonylamino, optionally
substituted arylcarbonylaminoalkyl, oxo, halogen, optionally substituted
aryl, optionally substituted aryloxy, optionally substituted arylthio,
optionally substituted arylamino, optionally substituted arylaminoalkyl,
optionally substituted arylaminocarbonylalkyl, optionally substituted
arylsulfonyl, optionally substituted lower alkyl, optionally substituted
aralkyl, optionally substituted amino, optionally substituted
aralkylcarbonylamino, optionally substituted aralkylamino, optionally
substituted aralkylaminocarbonyl, optionally substituted aralkylsulfinyl,
optionally substituted arylsulfonylamino, optionally substituted
arylaminosulfonyl, optionally substituted aralkylthio, halo lower alkyl, lower
alkyloxy, lower alkylamino, halo lower alkyloxy, optionally substituted
heteroaryl, optionally substituted heteroarylalkyl, optionally substituted
heteroarylcarbonyl, optionally substituted heteroaryloxy, optionally

substituted heteroarylthio, optionally substituted aryl lower alkenyl,

optionally substituted heteroaryl lower alkenyl, optionally substituted
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or catalytic reduction YH\Ni JNH RD (e.g. Pd/C, H2

etc.) RS\HV~ OO0, 0 O~NMe 00 ~ NH2 Y HO OHCOH RC

(wherein respective synbols are as defined above.) The

obj ective conpound is obtained by reacting the

al dehyde internediate obtained in 7), and am ne

R 1INH2 corresponding to objective RAl, preferably by

the sane nethod as that of nodification of the R part
cyclldhlk?l), .optiveadly dihstieagenty dGRAkMRYy, bstionatipsabatityted

avai [ abl e product, or can be synthesized according to

cyd S kFRHOSG ﬁﬁﬁﬂl stituted eydlahllgNahindiapbosgl bphiowlly
20067 057303. According to the aforenentioned

suﬂﬁithﬂgd c&@@a%ﬂ%wéﬁﬁll&é‘i&% éptifnally 6hbduitaed (1-2) are

simlarly forfred. I'n addition, the conpound (X-1),
3 e 1
o G At A A BB amin

case
op 87831y SRRy bty f’f‘ﬁ‘t?%*%%%%%abé?“ﬁ g,
e _each hat la-
ey GRephlpver Sk TEeT SRt E) (sé%f?ﬂﬂt%f SrabEio TRt
)..Pro uct eh ed material The
OP%B Atk %ttif)e %&%Tk 1°W>%r§5qf<é5’§r?pﬁléméﬁéfosu&%la%eedd by
the foI net h t he f wat er or
cyQpgbisyilear, BPV r?li)tlo&aﬂt"r?%&‘ BFeégngi%aq%’P’l Med sol vent
t hereof, the al dehyd ound .
Alksiraghosiamang P RIS P ore ﬁ%ﬂloa@yﬁwbaéﬁwlawed
material is produced by adding a base to react_the
optiomplursibgtixuted, cycloalkylegrbenytagyinpallh; anqrr%bsalg%%tltuted
term nal is al dehyde. | es of the base include
cyclioaHodrlowgt aikulbannmrbt)n;gtdwiﬁmﬂlh’es,ubstituted
4- di mehyl am nopyri dine and the |ike. The reaction
cytleailerlatlfoeylamifG, opti@fdly pnbsttwtely 10C to 60C, nore
preferably 15C to 40C. The reaction tinme is 1 to 100
cybRUllsylapiiab&idbhyldkyl) a2d ditissallymsulestituted

cycloalkylaminosulfonyl;

4) The compound, a pharmaceutically acceptable salt thereof, or a solvate
thereof according to 3), wherein a substituent of the “optionally substituted”
group in the substituent group B of 3) is selected ffom the following
substituent group C;

Substituent group C: lower alkyl, lower alkyloxy, lower alkylsulfonyl, nitro,
aralkyloxy, halogen, cyano, halo lower alkyl, halo lower alkyloxy, and
di-lower alkylamino; |

5) A compound, a pharmaceutically acceptable salt thereof, or a solvate
thereof in which RB is -OH, -NHRS5, or -NR5R? (wherein R5 and R% are
hydrogen, optionally substituted lower alkyl, -NH-R, -NH-COR,

-NH-CONHR, -O-R (each R are independently hydrogen or optionally
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preferably 3 to 12 hours. The produced al dehyde
conpound (XlI-1), (XI-2) or (XI-3) in which the sugar
termnal is dehydrated material can be subjected to
nodi fication of the - 124 RA | part by the sane
nmet hod as that of above 8), and the objective conmpound
(X-1), (X-2) or (X-3) can be obtained. [0090]
Phar maceuti cal conposition The present invention also
sub ML fovie PRIRE DR 6L Whhigdlsup@rpesiden  cont ai ning t he
novel glycopeptide derivative of the present
6) 'Fﬂé( %Bltn%p%ﬂnd g?@fa@iﬁcﬁ%utfcﬁﬁy%d@@% s4R thengstlotlaisolvate
ofmof a pharnmaceutically” acceptable salt can be
referabh? r - PB ;0L . in R5 i r
th‘%&ﬂf %ims %Jri%llé Qrfulatiedif RS 196 6f - WATSTsaledbin RS is lowe

on 'for treating or preventing bacteri al
sl 0P oadlyRoHp e R G QiR FATE b ibeAT
selpieth bometh o ggane b Sy So BT & 18k B8 tionally
subrigiad avhcame onaiEredt a0 trryetS RSl patthe

of parenteral admnistration, the present conpound
follayringesubstduant Boueous or  oily suspension

i nj ectabl es, or ngse drops. gpfn pre aﬁatLon t her eof ,
Substiveent groap Bxaminenmenopph dsrever gisyiauRe, trhiafiyus
solvents, oily solvents, enulsifiers, suspending
allagjeniing, pmeselower ylkylaming hydrexy lawar aHeylpmiaochydipsy,
optionally used. As an antibacterial drug, )
capleody, borear Alkoxpeaboagbri@sH, P@B%M@@Wﬁﬁﬁ@b%ﬁm‘i@é or
the like are preferable. [0092] Preparations of the )
caPb£50§1, quatentdrgmmrinodgmep, by tioaabysubgtithted heterocyclic
exanple, mxing) a therapeutically effective anobunt of

grblig, BpEselly sebsmaitehetbideyalipbhiongaentdinal NJISO:NH;, and
acceptable carrier or diluent. A preparation of the

IqRﬁ%§$@6w§PHH&&PQ§Can be produced using well-known -125
easily avail able ingredients by the known nethod.

DA le:f%oﬁjﬁe,na %?%gﬂfatc'bﬁﬂcQﬁ%f AcBRRBRCSAlt tBetdoy, or a solvate

conmposi tion the presen i nvention, an active

thg@g&ﬁ%i &chﬁl 132 ié;}lgggocé@}rf[& SotiM AL ubRitdbld U6Rer fwmm; a

arrier, ntoa carrier in a formo
8)0'?83 %B&%bﬁﬁ?ﬁ%%%m&%@ﬁﬁ%aﬂ& acceptable salt thereof, or a solvate

thereof according to 7), wherein RC is hydrogen, or lower alkyl optionally
substituted with amino optionally substituted with a substituent selected
from the following substituent group E;

Substituent group E: aralkyl optionally substituted -NHs, -SO3H, or -OH;
heteroaralkyl optionally substituted -NHz, -SOsH, or -OH; or lower alkyl
optionally substituted with -NHg, -SOsH, or -OH:

9) A compound, a pharmaceutically acceptable salt thereof, or a solvate
thereof in which RD is hydrogen, or lower alkyl optionally having a

substituent;
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ot her containers. Wen a carrier works as a diluent,
the carrier is a solid, sem-solid or liquid materia
whi ch works as a nedium and they can be fornul ated
into tablets, pills, powders, pastille, elixirs,
suspendi ng agents, enul sions, solutions, syrups,
aerosols (solids in liquid nmedium, ointnents, and
contain an up to 10% active conpound. It is preferable
10)that chﬁﬁoM&S@Bharﬁgﬁp@ﬁﬂﬂly actaptableasad theteof, or a solvate
preparations prior to administration. [00941 A person
theF&d! Ac%&’rdl gttB@a) Birhefan R e Bgirsdenknown suitabl e

carriers fornulation into preparations. In
S r Bl @t dhercdf] drousolvacs
11) Z\&bm?&&&&‘ ?bhﬁ?ﬁﬂacgugﬁ%ﬂg %’bféqpatla 2k eig R Bl rva

thegreb B TR R A h O or L RSP E e T et o
12)3@51\58&211)8?1'3 i“%t%glagﬁldiscgl 'tlgaﬁﬁfea%@éﬂla'b GF %R%hgf’&rof, or a solvate

capsut e carrier Is one
ubst es,which,serve

0

tharap b carER om0 BRFFERR” 1 fnrei el pefRhf idirendiited
suspendi ng agents, blnders, tabl et s, d|S|ntegrat|ng

by she fe eI ULy capsul es. Tablets for oral adninistration
contain suitable excipients such as cal ci um carbonat e,

[Chemiehferamnln@Ble, | actose, and cal ci um phosphat e
together with disintegrating agents such as corn

RN Gh, and alginic acid and/or binders such as

Hogelati n and acacia, and lubricants such as nagnesi um
stearate, stearic acid, and talc. - 126 [00951 In

a carrier is a finely divided solid, which is

m xed mﬁéh a finely divided active |ngred|ent In
tablets, an active ingredient is mxed wth a carrier
havi ng necessary binding property at a suitable ratio,
and is solidified into a desired form and si ze.

(WB@M%rEAQEH@%}I(ﬁ'BE@ﬁ or opoioakliyaubstitited varalkydo% by
wel ght of an active ingredient which is the novel

15 9ROWMp ol d, B hRF BaeAtitd1%eAtdePable sl tlidreof, wola sblvate
carrirer 1s nmagnesium car bonat e, magnesn um st ear at e,

thte?z%ocf acobi9Bhe tbA%) ORRerdRAH 1 arfl@¥lihbRugat @6§ildue represented
?agacant gum net hyl cel | ul ose, sodi um

r bpx hyl cel l ul ose, low nelting point wax, and
l”%@% g §H§% [00961 Li qui d preparations include

us ermul sions, syrups and elixirs. An
K§E¥$ P ﬁapggle t can be dlssolved or suspended in a
Qharnaceutlcally acceptabl e carrier such as sterile
Jy#ﬁ r a sterile organic

(wherein RA? is hydrogen, hydroxy, pyridin-3-yl, imidazol-2-yl, morpholino,
or lower alkyl optionally substituted with
3-(3-trifluoromethyloxybenzoylamino)phenyl);

14) A compound, a pharmaceutically acceptable salt thereof, or a solvate
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solvent, or a mxture of both of them An active

i ngredi ent can be often dissolved in a suitable
organi ¢ solvent, for exanple, an aqueous propyl ene
gl ycol solution. O her conpositions can be al so
produced by scattering a finely divided active

i ngredi ent in aqueous starch, a sodi um

car boxy (%Sglcellulose solutlon or a suitable oi

thepofanwhicho$ aptl XhargbedeRl: conpound is different
depending on an admnistration nethod, an age, a
15)vecghpoand, & phairiasautitally @acereumblaa@lltahemqfdom salvate
- disease and, usually, in the case of oral
theadmﬂlmwhrcﬂtRBms -@Hout 0.1 ng to 7000 ngy, preferably
about 0.5 ng to 2000 ng nmay be adm ni stered per adult

16)AA 8axpouhdne pdssaraceubigally \vcsepiablé sakhdiietéafor 4 Bolviage
case of parenteral - 127 admnistration, about 0.1 ng

thelrBoflif0Rhith RPhef R,y about 0.5 ng to 500 my is
adm ni stered per adult a day. [00981 The foll ow ng

17)Ex a5l :pgﬁnﬁng pm&ndééaﬂﬂ@hﬁg dcebpsiiatsgltttherdyfeseatsolvate

invention in nore detail below, but the present

i Hi A ot M ted by them In Exanples, the
ﬂm? %fbﬁ#ﬁg:agbrevPatlons are used. Me: Methyl, Et:

] hy?ﬁctg R e ¥ egne e o pgmpound
DI PEA: Di | hv| .
Wl%?]“?ﬁ‘%’ﬂ%%‘%}é{lﬁg t%;0F m%rﬁC: sopropyl et hyl ani ne, TFA:

[O(gél?t hyl - N - ( 3-di net hyl am nopr opyl )carbodiimde, @&1T:
-1, 4- gal act osyltransferase [ 00991 The conpounds

E:i_el_zgrl %ic%nll Tabl Y é&%tg a‘.ﬁ%ﬁ t evc\%rsg reorg%]?m hydrloggf,
-NHRS5 (R5 is mono- or di-lower alkylamino lower alkyl, tri-lower
alkylammonium lower alkyl, or an amino sugar residue), -NR5R% (R5 and R¥
are both hydroxy lower élkyl), or -NHCH2CON'N+(Me)s, RC is hydrogen,
mono- or di-substituted amino lower alkyl (examples of substituent: lower
alkyl, mono-or di-lower alkylamino lower alkyl, tri-lower alkylammonium
lower alkyl, hydroxy lower alkyl, hydroxy lower alkoxy lower alkyl,
-CH2CON'N*(Me)s, lower alkyl optionally substituted with 1 to 6 of hydroxys,
and lower alkyl substituted with carboxy, hydroxy, oxo, optionally
substituted carbamoyl, guanidino, sulfonic acid residue, phosphoric acid
group, NHSO2NH: and /or amino, optionally substituted with heterocyclic
lower alkyl (substituent: amino lower alkyl), optionally substituted
quaternary ammonium lower alkyl (substitue_nti carboxy, hydroxy,
guaternary ammonium group)) and RP is hydrogen is exemplified.

Specifically, the cases of Tables 1 to 8 are exemplified.
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E. ~nPi ~ anal ysis Calculated F OH Chiral value for

F 4, FHO,, OH C86f11113C12F H OH 3814030" O\//\ O

N ~~N~\0 %off I3. 21120.- 411C 1 NN,N H2ZN HO C

44.44% HHHo,, O0 Cd 3.44% N 8.44?. O, 0 Ik,

OH=1939 C: 9.1a% | OO\ A \ OOF: 2.45% HH\H

1' HH Measured N~NN-"'". NNHvalue 16 OH( HHH

HC 44.3.5% HN' OOOHMH 5. ,9W A O H2N N :
[008553% tt C: 9.17, HOOHOH F : 2. 531. OH Chiral

HO .,,--"AOH Cal culated OH value for CHOB..,...\O
[Ta®ie 11 2118aCIl2N9  J 029. H2N 1 2. 1HC ' HO , \Ql "0
Cc 13. 81120 HOC : 44.65% OH =1610 N 6.51% O
HA\/~H - BHO H- HQO Cl - 51% N(t:aasurpd

R R R®
~NH(CH,),NMe, H H
-NH(CH,),N"Me, H H
~NH(CH,);NMe, H H
-NH(CH,);N"Me; ' H H

~NH(CH,),NH(CH,),NH, H H
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irNNNHvalue ~YHN(~-YNNC: 44.60% OMHOI H
H-HI HHNO OOH i.71% N 6.68% HH NH2 d:
7.48% '~ OHOH OH Chiral Calculated 0 HO,, r j ICH

value for 11 H OH C 9111104C12\ N O~ ~ ~-\, OH 1 2037
. H3.:5110 1 \~ .., "N A H2N HOB 14.91120 HO,. OO
Cl L. 47.42% N | off =1983 o 0"" 66% % ..~
~~/,..,cl V., o0Cl : . 19 H-," HHI HH .1 NH
[oosBhAsured H'N II N N vValue }'l O~Hi HHam. il H

"HC4i..:3~1. O1l. HOH ' T. 31 N N CI :
[Tad1@0] % HO OH OH - 129 [01001 [Table 121 F.-pi,

Structure ni.., Elenmentary analysis OH Chiral
Catettateg—O—1+HO—CSHvatug for—HOHCIH4HIO5CH2N
N o B o 11036 H R i
~NH(CH,),NH(CH,),OH H H
-N[(CH,),0H], H H
-NHCH,CO,H H H
-NH(CH,),CO,H H H
"NH(CHz)zSOgH H H
_NH(CH2)2P03HZ H H
H 0 N
~
H
HoOo®
PP ; :
H
it N H H
0]
H |
N A~ L H H
"L—)/ \/:N+ ™~
H
e ] H H
K/N\/\NHQ
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HaN 4~Clr 3. 3201 Ho. .,, 111-120 HO,,.. 0 10 cl C
48.83% o0 o,, OHr 193S N 6.66% CI| : 8. 13% \~. =
Hv H j,,, HH"H O | Measured "IN OH HN HHN H
Cal48.59% HNOO" OH OHH 5. 1-10. j i NH2 c:
6.90% C1 : 8.09% HO-~-- "-CH OH OH Chiral
Calculated HO -\~0OH value for O.1 Hr
0862950'1-1\I H-k . ,\ M.... ~O- ,0_ OH 102'9 ' Y/J
[0o0gz7]3. .16H 20 How'' ~10J "'o O 13.622 CI Ho,, C
05.39% 5 0. 10, OH=1886 N. 6. i f% d o CI:
[Table 3% H*< Hr HH-H Measured o "HNII ,...~-N NI N
J NNHvalue HNOOHOOHZ~- OHHC 1i. 33% H., H
F—24%-NHaN—6—-5—1+—Cc-—3H45%—HO-+—OHaHH-CH€Ehi r al
d—o—Hor"\-oH-value—For—C87HOBE-12F3—H H |,
j OH\11030
e H :
wN
H N— "\‘ )
"/N\/\S)\ \/ H H
Y \\/N+
| oH oH
,\/N - = H H
L OH
OH OH
H OH
./N///| \\\\OH H H
HO_)\O OH
H
7M;/N\/\/YC02H H H
NH,
NH
H
“-‘(N NJ\NHZ H H
CO.H H
H
—)L..\ N{\EN\> H H
CO2H “—NH
H
“%/N CONH, H H
COuH
H
L/N CO,H H H
CO,H
OH -CH,;NHMe H
OH —CHZNH(CHZ)QNHZ H



H- nmoo\IOH 3201 ' F H2N 1% 1 fi6. 91120 HO",.. ~ C
5a% HO ,, 010 cl I1: 5. 60:% (; o o OH =1902 C :
7.89% ~cl \ OOF 2. a8l HHH1 HH Measured o~-"
"OF" N, Ny\,,N_N "NHvalue H\N, ti 0 1 HOHH of H
HC -ifi.45% HS5. 24% H ,oH NH\: G9(i% a
Cl. 85% Ho' OHOHF : 2.48%- 130 [01011 [Table
131 El enentary Structure analysis OH Chiral

[o0o68] cul ated F HO,,, -,-A OH value [or F O C89H Q Cl 27
\ L ~\ HOH3N12029 F 0- '011/--1OH 3. ;HC | H 15.

[TaBi& HzN HO. C 15.66% N HOB". Il: 5. 86% \ ~ o, o_
fN=tl" IR0 J.,, 1 off =1929 A 3.IR 0" 0O, Hr H
—H-OH—H—H-{—Meastretd—0—H—cNt—N—=riv" -7 ~N ~

| NH valueRAl O H H HiH H 15 694 HNC—oe—+T6©66—310 II:
0. 2% H OH 1 | _

OH _CHzNH(CHz)zNMeZ H
OH _CHzNH(CH2)2N+M83 H
OH —CHzN[(CHz)ZoH]Z H
OH -CH,NHCH,CO,H H
OH ~CH,NH(CH,),CO,H H
OH _CHzNH(CH2)2803H H
OH “CHzNHCHzpo:;HZ H
P N
OH N WL NG H
- H
o N o
oH ~o \/:NJ(Y H
O
' H |+/
N
H
NN
N\/\NH2
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NH2 / ~HF 2.26% HO off Chiral Calculated OH val ue
for HO,,, - OH C37HO5C12F3 r | OH N. 10031 O HO _,
,J. ., 2.1HC 0 0 -/ \il, OH16H20 ' nmay”l ~
I/O’~~~NHHC, C 1.5.82% FHO"OCI I1: 5.2% F
oHO: OO[M I 1: li. 14% Fj \/" ~~ Y- 1 93 C1
:6 R1~% eI--O,,.,,OI\~OIv’\JCJ—IF 1. i0% '~
YHHONN\VN Nh Masured ,,NHvalue HOH
[0069]HH'HHC 45.85% HNC O O O H 5.64% HO f |
I NN_6.00% NH2 C: 6.91% }3% /J\ OHI : 2.. HO CH
[Ta@leﬁib,,, OH Cal cul ated value for H OH CO3H OG6C1?'r
N",O4 3\ 1103.5 OH 3. 411C] O HO\G ..0 R

, L1Z230% RB/ CH RC RC
I
OH H N~ “NH, H
nJ\\/N
H N/'\{>
OH ' c ] H
: \/N\/\OJ\O
H ’\f’h‘{N
C
OH '\/N\/\S N, \ / H
\\/N"\
| OH OH
) = =
OH OH
"N o on
o TN o H
OH OH
- Hogt o
OH F"\/N; 2 OH H
CO,HOH

- H
OH
HO O

~ H
. N COLH
OH (b)\/ \/\/Y 2 H
NH,
NH
~ H
oH SN N)LNHZ ’
COLH H
. H
J
r\/N N
OH . H
T
COzH ~NH
~ H
o N
OH o~ ]/\CONHQ H
CO,H




N 2N HO Il 11: 5. R1% \HO ,, -211ti1 C1 099 9 0O
ly - 0. FOHC. 6' Measured FA OOFH, H;,H, H
" '*Hvalue ONNi... N\HIIWI }I OHHH H\ . 4%
HN™ 001 O0Oii H" OHl I CI . 7.53% \ NH2 2.33% OH

HO "OH -131 [0102]

analysis OH Chiral
HIll OH C861195C12F3 p OH NI'2030 4~~ 12. 111'20

[ Tabl e 14] Structure Elenentary
H value for H

Cal culated IN HQO , ,

[00ON HOB 4.1HC. "O ci C 45.35% FO HO,, 0110 F
H 5.18% F ~. / " I 1 | 11 O4d N 38% 10 .~ C p\
[Table 6903 Cl: 9.50%

R® R® R®
_NH(CH2)3NM32 _CHzNH(CHz)zN‘Me:; H
-NH(CH,);NMe, ~CH,N[(CH,),0H], H

e H 0 | -
~NH(CH,);NMe, vaN\)kN_NK H
.o oo
~NH(GH,);NMe, “ \/N\/'\i/'\A/\OH H
OH OH
. H
“NH(CH,);NMe, - \/NV\/\A/COQH H
NH,
_NH(CHz)ZNfMea _CHzNH(CH2)2N+Meg H
-NH(CH,),N"Me, -CH,N[(CH,),0H], H
N
—NH(CH2)2N+M33 (\J\/N\)J\N,N*-\ H
co|oon
~NH(CH,),N"Me; ““\/N\/'\;/'\AAOH H
DH OH
-~ H
-NH(CH,),N"Me, N\/NW\{COZH H
NH,
-N[(CH,),0H], -CH,NH(CH,),N"Me, H
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H,HI HHI! I': c.cHh A NI'"~ HN-N" N NH Nbasured
HHH ' , HH OHHvalue C1..5.33% OO01 _HI
\l HNH 5.45% NHZ H- OHp N1.16% C: 9.57% F:
2.63% OH OH Chiral Calculated value for 0 HO,.
/ VoH C861196C 1' 1F3 H CH N13031 O NW\iN, I -, \O
SO COH I, SH 20 "J" ~l H2N3. 611C 1 NHO\ J.. C
[ 471% 96% HHO,.. \ 0'OC Il 5.19% O f11tl1l] N
0071b3o, 11 p/ OH=1931 C : 8.63% "N .,.HHI HI
‘NHj\/Easured i ,,,"'"<NNJ "', .. N N'" value HHO
[Tahle Y1 H H 1i H~H C 14. 8% OHN1H ~0 11: 5.33%
HO NH, V: 8. 33. 11 2. 82% HO OOHH CH Chiral
Calculatgd CI HO 17" OH valugefor HJ CgPHI4L11\ 1
Spl_,, O O} 00235
-N[(CH,),0H], -CH,N[(CH,),0H], H
S H i |+/
“N[(CH,),0H], AN N H
| OH OH
3. =
~N[(CH,),0H], \/N\/\_;./Y\OH H
‘OH OH
. H
NH,
-NH(CH,),CO,H ~CH,NH(CH,),N"Me, H
-NH(CH,),CO,H -CH,N[(CH,),0H], H
5 H it |+/
_NH(CHz)QCOZH c \/N\/I‘kN_N\ H
Cl oo
-NH(CH,),CO,H ‘“\/N\/'\i/'\AAOH H
OH OH
. H
~NH(CH,),CO,H “’VNV\A{CO?H H
NH,
HoQ |
1/NQJ\N.N'\ -CH,NH(CH,),;N"Me; H
H Q1
7“/NJkN,N*\ -CH,N[(CH,),0H], H
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1. 21190 / G H2ZNHO 3. "1HCI \" 0 OC C 15. )9

is5 fil% / 0O12 ~ppi OH=152; C Il C pp

1.19

HHHHHI'" Measured N Mtt "N~-~~N N NH (value L9 HN
HOH;l HH~ HHI HOH2NL I: I I. 831;. HO OHOH

- 132 [01031 [Table 151 Structure El enentary

F* """~ " analysis OH Chiral Calculated HOB, OH

f or C831193CI13NI INO0028S 11 SO0OO0* '
[0072] 11120 C HzN i 2. 81IC | HO-\\,

val ue

., C 47.04%

HO,,, 0O0od O I fl: SEl% [/ O\: 09. -1 13 ~~0,0

[Tablé 8bff =1815 A : 9.70,. cl o\~\'" 0 $: I. 511 rr HH
11 Measured "Nl ',../NN\VIN-",. N~ value HN H O |
| H = H G—46-99%—000-0+—557% i—i(}hoi AR
6. 10% \RY N -2 ClL. 19 68%

@] 0]
H I - ¢ H | Vs
* o N N¥ H
“L,S/N\/U\N'N\ N~ \)J\N ~
N\/U\ N+/ rJ\/N ~ ~ H
AN Y o
o) . OH OH
0 ~ H
H | ~ N COLH
+ ~ \/\/\A/ 2
9 /N\/U\N N\ H
0 NH2
4 OH
%.(N’i[li‘oj ~CH,NH(CH,);N"Me, H
OH
HO O
y O
2N N GOH ~CH,N[(CH,),0H1, H
OH
HO™ O
n OH ~ H O |
o Ny, A WOH ! N\/U\ Nt H
e o ~o- N’ ~
HO O N
H OH | OH OH
N \OH ~SO N AL A
PN N ~— \/\;/\‘/\OH H
Ho” o NeOH OH OH
y OH H
) /N/// \\\\OH (‘J\/N\/\/YCOZH H
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{0073]

More specific present compounds are exemplified below. Table 9

and Table 10 below are examples of RA! which is composed of each

combinations of RB, R€and RP.
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OH Chiral OH Calculated value for H OH C19H 00012N
NM...KO 'O - OH10029 T1I1 I . 9020 H2N How,., \ J,,
2.8HC1 0 Odd C: 46.49% 17 Cl OH 1 23 16.86% ['lI:

8.33., OOHH-~.,,,HH"H Measured ,"NN N N N2 val ue
%HHOI HIIl HH HHC 46.16:b, OHNO O 0 11:
6.13% iH7\: 6.99% N C1l : 8 31'~ HO~/~\J OH
HO OH OH Chiral HO,,,,,, SOH Calculated H I OH val ue
[00f7B)r NN"" KOJ ,"OCOH CS3HI II11CI2N J 1111911 1.
91120 | . 4HO0 HZNHo O OC 3. +HC HO,, OO0 11:

6. 1PHe préen®inveitiohihclhdée the af@@n¥ntiodd corpenkis,
9.07% HH H H Measured
pharmaceutically acceptable salts thereof, and solvates thereof.
Theoretically possible all tautomers, geometric isomers, and the like of the
present compounds are within a scope of the present invention.
[0076]

“Pharmaceutically acceptable” means not harmful preventively or
therapeutically. Examples of the pharmaceutically acceptéble salt of the
present compound include., as basic salt, alkali metal salts such as sodium
salt, potassium salt and the like; alkaline earth metal salts such as calcium
salt, magnesium salt and the like; ammonium salt; aliphatic amine salts
such as trimethylamine salt, triethylamine salt, dicyclohexylamine salt,
ethanolamine salt, diethanolamine salt, triethanolamine salt, procaine salt,
meglumine salt, diethanolamine salt and ethylenediamine salt;
aralkylamine salts such as N,N-dibenzylethylenediamine salt, benethamine
salt and the like; heterocyclic aromatic amine salts such as pyridine salt,
picoline salt, quinoline salt, isoquinoline salt and the like; quaternéry
ammonium salts such as tetramethylammonium salt, tetraethylammonium
salt, benzyltrimethylammonium salt, benzyltriethylammonium salt,
benzyltributylammonium salt, methyltrioctylammonium salt,
tetrabutylammonium salt and the like; and basic amino acid salts such as
arginine salt, lysine salt and the like. Examples of acidic salt include
inorganic acid salts such as hydrochloride, sulfate, nitrate, phoSphate,
carbonate, bicarbbnate, perchlorate and the like; organic acid salts such as

acetate, propionate, lactate, maleate, fumarate, tartarate, malate, citrate,
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Il OHHHHNI HHHvalue 22% 11 ;Hjl T\: I-f%
HO A\~ NH2 C.: 9. 03% HO OH 6H - 134 [0105]

[ Tabl e 17] El enentary pl, Structure ~~-, analysis

Cl OH Chiral Ho,,, OH Calculated value for H gH
C79H90C14Nl . C 7 C O O OH 0028 HzN 9.8H20 HO
3911C1 HO,,,C 45.44% | | Ofllfl) fl: 5.48%

%Ml pH =17fii N 6.71%n O C 13.41'.
ascpy qeaamdm?ehkg’r%afor@t% Swmaﬁm%wsuﬁowm isqfhgpnate,
~l HHC | 12% OHN O O O 11: 5.52% ITHN 6.89%

bengengpmlfgpate; p:tolnanesgifopatepndyherikesland@giic amino acid
------ OCH Calculated r value for Ii H OH C84H 101 C
saliPsnchonOagphita 02 luttimate1 424 the like.

In addition, a solvate, various solvates of the present compound are
also within a scope of the present invention, and examples include
.monosolvate, disolvate, monohydrate, dihydrate and the like.

[0077] General process

A representative process of the present compound is described below,
but it is not particularly limited to the production process.
[0078]

A starting material of the present invention can be prepared by
variously chemically modifying an amino part (RAz) of an amino sugar which
binds to the sixth amino acid residue of a glycopeptides skeleton of
chloroorienticin B or the known derivative thereof, or a C-terminal part (RB),
a resorcinol part (RC), or an N-terminal part, a methylamino part (RP) of
chloroorienticin B, vancomycin or the known derivative thereof.
Alternatively, an aglycone obtained by once eliminating a sugar side chain
which binds to the aromatic ring of the fourth amino acid residue of a
glycopeptide skeleton can be also used as a raw material. Alternatively, as
a starting material, chloroorienticin B, vancomycin or the known derivative
thereof may be used without chemical modification.

[0079]

The chemical modification may be performed, for example, according

to the method described in International Publication WO 2006/057303

pamphlet which constitutes a part of the present description. Specifically,
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HzZN HOO 4. 2110 1 HOOOOL C 46. 1i% Oo iMl]’

IN 65% 20 OO\ | | OH=1198 N i.005% C 0 0 C:
10.06% HNH \\N!.~ H"H Measured ;,. NN " "N NH
value HC 46.15% HOH!i HHHOIN~-H/ 0 OO 11:
9% HO~1 \ii. 150. NH2CCIl : 1 O O0O8 HO

HO/ OHOHCh'ral HO \~CH Cal cul ated value for F H
OH CO2H G sCl2r N O o OH 3N13029 ' H H2N 10. 81120

thdeéRical enddifiddibon id8% folldws4"i . 46% C/ O 0 \v/%i
OHN 82% ql., Il HO :.HHHO np.. -N NH' 36 F

1 K/[o'dqﬁcaﬁoﬂ"oﬁ{ saff HH., NO H ~H Measured HN O 0. H
O val ue HN ~I Cp 47.16% ™.~/ NH, r I N 2.57% O
H H%eﬂ"és@htat?vél?,“ﬁsing chloroorienticin B as a raw material,

corresponding various aldehydes are reacted with an amino part of an amino
sugar optionally in the presence of an acid or a base to form a Schiff base
which is an intermediate, this may be subsequently reduced to be
N-alkylated, thereby to form an objective secondary amine.
[0080]

More particularly, a reaction of forming a Schiff base is performed at
a temperature of about 0°C to about 100°C optionally in the presence of an
acid or a base in a polar solvent such as dimethyl sulfoxide,
dimethylformamide, methanol, acetonitrile or water, or a mixed solvent
thereof, optionally under the inert atmosphere such as nitrogen or argon.
Preferably, the reaction is performed at a temperature of about 20°C to about
40°C for about 1 minute to 2 hours. As the base used, alkylamine (e.g.,
diisopropylethylamine) is exemplified. At this time, when a raw material
compound has a substituent which is an obstacle of the present reaction, the
substituent may be protected by the method described in Protective Groups
in Organic Synthesis, Theodora W Green (John Wiley & Sons) or the like,
and the protective group may be removed at a desired step.
[0081] |

Then, a Schiff base of an intermediate may be reduced or
catalytic-reduced with metal hydride complex, preferably without isolation.
As the metal hydride complex, metal borohydride such as sodium

borohydride or sodium cyanoborohydride can be used. Catalytic reduction
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F: 2.3 N-135 [01061 [Table 181 El enentary
Structure MI™ analysis CH Chiral HO ,, OH Cal cul ated

FIi HI OHvalue for Fol N,,.,- \ CO0H103Cl 2F H
0 OH3NI2031 F\'" " HZNHO )r N 911,20 oo C
31101 H o. A% .-11-0~ .", O OH ™" H#'l HC HIi HH
C: O =192.'500 % OHOHI HA HOHNHH .
Measured O H~ value HN NHI.: -ti.3i% Oit il17 z
is peoPe@rhiding Hyd¥dgen, idl thefp@Bomce 0f hofog2nd@es @H
Chiral Calculated HO,. SOH value for F 1 |I' H O

hetERSEbhLBREL A IS sliél0ad Orfbtick.cataBRt, WilIhbch catialydt,
HO”"HO " "0, =,"10 cl C 46.951.

palladium charcoal, platinum charcoal or rhodium charcoal. The reducing

reaction is performed at a temperature of about 0°C to about 100°C for about

1 minute to 24 hours. Preferably, the reaction is performed at about 20°C to

about 40°C in the solvent using excessive amount (e.g., 3 to 5 mole

equivalent) of sodium cyanoborohydride.

The reaction of forming Schiff base and the reducing reaction may be
performed simultaneously, or it is also possible to obtain objective compound
by performing the reaction of forming Schiff base in the presence of a
reducing agent.

[0082]
2) Modification of RB part

Representatively, by amidating a carboxylic acid part which is the
C-terminal, by a conventional method, using chloroorienticin B, vancomycin
or the like as a raw material, the raw material can be converted into various
amide derivatives which have RB=-NR5R?%.

[0083]
3) Modification of RC part

Representatively, using chloroorienticin B, vancomycin or the like as
a raw material, the resorcinol part is alkylated by a conventional method.
[0084]

4) Modification of RP part
Representatively, using chloroorienticin B, vancomycin or the like as

a raw material, the methylamine part of the N-terminal part may be,
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H5.70% 23 00 ~JOHIHg}3 ml C: R z5% O o F:
'2.50ti HHHHIIHO., N /> J. NJ NH Measured 'N
NNO11 OH. HH HHvalue HNHO Of/ 0 C

46.93.x. ~ HN 1~ 11: 5.54-. NHZ ,NH1li C: 8.31%
HOOH OH F: ".45". OH Ch ira HO, OH Calculated F H
CHvalue (00 FO N~ /N..... 0O 0 C91;107CI2F f1 H
*~-. /OH 1 N 1203 2 F HNHO, .. \- i .. 13. 91120

exaH@le'Nﬂky@aﬂéﬂﬁ%raﬁdnif@lﬁlom]&n@thc((ﬁ 06% OO\~ \J
\(" OHO01'% 21 H HC .HOH"HOf ~1=11 C

5)F@eﬂ;§a(ﬁonufy§1 Qa8 o, ANF 2-3S% O HNHOHOHHI
O H H Measure H,f, ~~value HO C Ifi. 0 1%

NHz I%/Qﬂx%seétati?ve-ly, using chloroorienticin B, vancomycin or the like as
a raw material, the raw material may be de-glycosylated by the known
method such as acid hydrolysis and the like. Specifically, the aglycone can
be prepared by the method described in J. Med. Chem. (1965),8,18'22; J.
Chem. Soc., Chem. Commun. (1988),1306-1307, Biochemistry (2001),
40(15)4745-4755 or the like.
[0085]

The present compound can be preferably synthesized by binding a
monosaccharide to an OH part of an aromatic ring of the fourth amino acid
residue of the glycopeptide ékeleton of a starting material prepared by the
aforementioned method, or a sugar residue which binds to 1t using
glycosyltransferase or the like, elongating the sugar chain, oxidizing a
hydroxymethyl group of the sugar residue at the terminal into an aldehyde
group, reacting amine corresponding to RAl in the presence of an acid or a
base, if desired, to form a Schiff base which is an intermediated and,
subsequently, N-alkylating the base by reduction, to form objective
secondary amine. Specifically, the synthesis is as follows.

[0086]
6) Elongation of sugar chain

A method of elongating a sugar chain is shown below, regarding
representative compounds.

[Chemical formula 70l
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H. 14;" HOvW-OHCI : S 115 % OH'OH - 136
[0107] [Table 19] Ernrnpl Structure Elenentary
analysis OH Calculated OHO,,, OH Chiral | value for
~Nlk \O 0 OH CO5H106C1' 2F H ~~\~OH : {\ 13030 F H2N I
13. 4H2O HO, \Q O d 4. 311CI1 HGQ, C 16.1% O
a,C]—|N 1.12% H~ HO ; ,HHH=20361: 9.10% 0 H N
-, )N~NHF 232, O HOHTHH HJH
I\/basur fFN HO O‘f value C. 46.34% HO \ \ J

NH2 H: 5. 55%|5HO NCI 0 9.06% F: 2. 26% NH
OH Chi OHO,,,C]—IvaIueforFHll

@dC@l 05 12 % oN 11 NM,., 0 0 3N12031

o}

NH RD
/\/NMe

|

Sugar donor (\(O\[/YO Xy

(e.g.: NDP-(Sug)az etc.) RFOM . L o | P OH
: H

Glycosyltransferase i 0 ),_s T

(e.g.: B-1,4-galactosyltransferase OY\N)\KNr” : NWi/\NH RP
etc.) . e 0 0 o NMe
Buffer

(e.g. Tris-HC] buffer etc.)

(wherein n1 is an integer of 0 to 5; n2 is an integer of 1 to 6;

n’ is n1+n2 (wherein n’ is 6 or less);

RB, RC, RD, RF, XA XB, and Sug are as defined above; and

NDP is nucleotide-diphosphate; provided that, when n1 is 0, (Sug)n:
represents H.)

Sugar chain modification may be performed on a starting material
prepared by any method of 1) to 5), or a method of a combination thereof to
form the sugar residue (I). The sugar chain modification is preferably
performed by an enzymatic reaction. For example, for the enzymatic
reaction, a sugar chain is elongated by reacting with a sugar donor in the
presence of glycosyltransferase optionally in buffer. When a sugar chain is

elongated by 2 or more monosaccharides, the reaction may be repeated
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FH**OHI |1.9H20 ~/ H2N 2. HC| HOHO; ..\0J " o

Cl C 47.45% H 5. 7.5% 11 M: 1.30% o CH[N C |

1.23% uHOB8 HM HCA |Ii HHI'" HF 2. -f 1 %

,NH Measured O_Fi NI~ .. NN, ,N~N1 O HOHH !

li HHValue r HNC ,HO O ,2 0 ~\/ C {1. 14% N |

I I . .5.T4% NHZ 1: 7.44% i |! C|I 125%HOC]—IC]—I

F: 2.28% HO OH Chiral Calculated r. <. ?;@gﬂ
pluyal times, or as dpscribedlater,gosugar donorenlvzhlclpplulé 1t

H 3113030 FO9H IO H2NHOIII. HO, 0 0. d 3.611C1 o
mohbsacchiaGiechré konBe@edsin advange may be used. N, -, - %

N .... .wNH -c- F 2.31%0HO0 '"HYI" H=21111

MeasAis elek bufffer) infferalsueh ald@oibinat®a dha SHE of An Gganic base
such as Tris and the like, and an acid (e.g., Tris-HCI buffer, HEPES buffer,
MES buffer etc); borate buffer; citrate buffer; acetate buffer; carbonate buffer
and the like; are exemplified and preferable examples include Tris-HC1
buffer, and MES buffer.

As the glycosyltransferase, -1,4-galactosyltransferase,
a-1,3-galactosyltransferase, -1,3-galactosyltransferase,
B-1,6-galactosyltransferase, a-2,6-sialyltransferase,
a-1,4-galactosyltransferase, ceramidegalactosyltransferase,
a-1,2-fucosyltransferase, a-1,3-fucosyltransferase, a-1,4-fucosyltransferase,
a-1,6-fucosyltransferase, a-1,3-N-acetylgalactosaminyltransferase,
a-1,6-N-acetylgalactosaminyltransferase,
B-1,4-N-acetylgalactosaminyltransferase, polypeptide
N-acetylgalactosaminyltransferase, 3-1,4-N-acetylglucosaminyltransferase,
B-1,2-N-acetylglucosaminyltransferase,
B-1,3-N-acetylglucosaminyltransferase,
B-1,6-N-acetylglucosaminyltransferase,
a-1,4-N-acetylglucosaminyltransferase, f-1,4-mannosyltransferase,
o-1,2-mannosyltransferase, a-1,3-mannosyltransferase,
a-1,4-mannosyltransferase, o-1,6-mannosyltransferase,
a-1,2-glucosyltransferase, a-1,3-glucosyltransferase, a-2,3-sialyltransferase,

a-2,8-sialyltransferase, o-1,6-glucosaminyltransferase,

a-1,6-xylosyltransferase, p-xylosyltransferase, (proteoglycan core structure
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N:;.13% HOM~-OHOHC C: 9.556.. N N H -137
[0108] [Table 20] Exanple Structure El enentary
analysis OH Ch ral Calculated value HO,. OHf or O
': OH COOHBC12F FO, N, . 0 OH3NI2033S' FH

v, AOH 31120 ' N 13. a 2. 7HC1 I C 4.1.37% [~/

O—ICI.Q%'IcIooI[MI IC6 99 x. ?ti HH
L H 11 HH=2039 F: 2.39% . N :
syrrthquZ/mg\renwme fs1;3- alugmn@wlwams&rasp Ohyalpronicocid °
H Measured HO |l value j~,' NH2 C. 43.33% H |

syntihpsizing ecey weHglyvorritymmstazase: GE Aod davcribedrnd. Am.
Xx.31% HS; 1.36%Chiral Calculated 0 OH val ue

Chem. Soc. (2005), 127(30), 10747-10752, Proc. Natl. Acad. Sci. U.S.A. (2004),

101(13), 4390-4395, Chem. Asian. J. (2006)., 1, 445-452 or the like, macrolide

glycosyltransferase described in International Publication WO 2006/003456

pamphlet and the like are exemplified, and preferable is

B-1,4-galactosyltransferase.

As the sugar donor, compounds (NDP-Sugar) in which various
nucleotide diphosphates such as uridine- diphosphate (UDP),
thymidine-diphosphate (TDP) and like, and monosaccharides such as
galactose, glucose, fructose, fucose, galactosamine, glucosamine,
N-acetylgalactosamine, N-acetylglucosamine, vancosamine, epi-vancosamine,
glucuronic acid, sialic acid and like, or sugar chains in which 2 to 5 same or
different monosaccharides are connected linearly or branched are bound, in
addition to oligosaccharides, and polysaccharides such as sucrose, starch and
the like can be used. Preferable examples include UDP-galactose,
UDP-N-acetylgalactosamine, and UDP-glucose. When a part which is to be
the terminal of a sugar chain of an objective compound is elongated, a sugar
donor in which the ferminal 1s galactose is particularly preferable.

Optionally, a salt of a metal (e.g., Mg, Mn, Ca, Co, Zn, Cu etc.) and an
inorganic acid (e.g., hydrochloric acid, hydrobromic acid, hydroiodic acid,
sulfuric acid, nitric acid etc.) may be added. The metal salt is preferably
MnCl; or the like.

Further, optionally, additive for enhancing reaction efficiency may be

present together such as additive for enhancing the enzyme activity of
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HO ,, for O Nj C-OH C90H OOCI 2F HN, OH 33 15031 H N

0 13. 720 ., NHIl ;. 2110 1 F HO' \0 "10 C C
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15: S 70% O "''o, YN OH=2014 C1I : 9.10% F.
1.36% H 1 HO Measured tlI' "NI['. HHvalue HN O

OO0l C44.70% H~ 5.51% ol NH2 3: 5.59%. O
9.10% F. 2.23% OHHOOHCh I ra |l Calculated 0 OH
lactoalluemioor the Jike} additive. to d@angesseisegodest (eng.Opllatline

130:10 '  HO:. "OCOH 13.11-120 N ~~ "1 3. illCl1 N C
phobfhaise orfthe IRE); siffabiartdeld.; Triton6%and theslike);.
- S.58% 00O OH=193 1; ;," "“~j\Cl o\~r OHI H

g?a%ﬁ%)zc@io’g I\flzeck)ﬁ%é’rhtufd\hﬁy b&Nin dbhfNkinitt wetH Zn@pitimaH
temperature of glycosyltransferase. The temperature is 0 to 80°C,
preferably 10 to 50°C, more preferably 20 to 40°C.

The reaction time is usually 1 to 100 hours, preferably 2 to 60 hours,
more preferably 3 to 48 hours.

The pH of the buffer may be adjusted to an op.timal pH of
glycosyltransferase. Preferable pH is 2.0 to 12.0, more preferable is pH 1s
5.0 to 9.0, further preferable pH 1s 5.0 to 6.0.

In the sugar residue (Sug)w, the sugar on the root side is preferably
glucose .(e.g., B-D-glucose). On the other hand, the sugar on the terminal
side is preferably galactose or N-acetylgalactosamine, mdre preferably
galactose (e.g., B-D-galactose).

The sugar residue (Sug)x is preferably a sugar residue represented by the

formula:

[Chemical formula 71}

OH
HO RE
HO OH
o OH
oA
HO\/\O/ o)
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[ Table 211 Es n,pl, Elenentary Structure ;,, analysis
Chiral Calculated O OH value for HO, OH N Icl2F OH
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HN/ OO0 OH 5.51% off N: 33%NHZ C1 : 7.95% F:

2.31% HO OHOH Calculated O OH Chiral value for O
(widrétt RBis -OHbt QIPAOMNRIZRm@Ey DN ManSprefbeable ddla sugar

pJ',o/_~~oH 1S 2H20 NH 3.511C1 C. 16.19% V' HO
restiudlrdgreddnted.h2the formula:

[Chemical formula 72]

OH

HO

OH

HOV& o
0

OH
OH

HO

(wherein m is an integer of 0 to 4; and RE is as defined above). Further
preferable is a sugar residue represented by the formula:

[Chemical formula 73]

HO,,

\\\\\\u..
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(wher_eNI F@p\ec@ve-spjnﬂqolqgr@% defingd /aboveber Ol- O V:
5)3% Iw il . C1: S38% 33 p 0. A O,JHO
[0087 f 2 3fi%e H! | ,, HI Masured O~ 1 NIf
INV-~NVIN- N~ NHvalue01' HN, , 0 OQ. O HI1
7) @xidsBicBE9shydroxymethyd gfup 206 O "3 NH2 \: 8.27% C
I © S.:16% HOOHOH F. ''.33 %

[Chemical formula 74]

OH

|
HO. P
O". "(Sug),

Oxidase
(e.g. galactose oxidase etc.)

Buffer
(e.g. phosphate buffer etc.)

(wherein respective symbols are as defined above.)

A method of oxidizing the primary hydroxy group into aldehyde may

be by oxidation with organic regent, or oxidation with enzyme, and is
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S. 00% o-~ off 205 F: 1.13% 31 H Measured O~ N-I./ |
N~~N_NT\ , .,NHvaIuebIoIIHC 31.83% HN O
pre@l@ihlv the éqldfewmg/mﬂy odl of omgdationwithgoxgdege./ Agqopding to the

2.29% HO off Calculated O OH Chiral value for o
oxidgtipmosetind, thye Rjective hydopixy groapicanigoadectiigly oxidized.

11. 8H2O HO .0~\ICH 2. 9HC | F- O /\ NH HO | 36.

GS% For the intermediate in which the sugar chain is elongated in above
6), the hydroxymethyl group is oxidized in the presence of oxidase optionally
in buffer, to obtain the objective aldehyde intermediate.

As the buffer, phosphate buffer, borate buffer, citrate buffer, acetate
buffer, carbonate buffer and the like are exemplified, and preferable is

phosphate buffer.

As the oxidase, galactose oxidase and the like are exemplified.

Optionally, additive for improving the reaction efficiency to
decompose byproduct (e.g., catalase and the like) may be present together.

The reaction temperature may be adjusted to an optimal
temperature of the oxidase. Usually, the temperature is 0 to 80°C,
preferably 10 to 50°C, more preferably 20 to 40°C.

The reaction time is usually 1 to 100 hours, preferably 2 to 96 hours,
more preferably 2 to 30 hours.

The pH of the buffer may be adjusted to an optimal pH of the oxidase.
Preferable pH is 2.0 to 12.0, more preferably pH is 5.0 to 9.0, further
preferably pH is 5.0 to 7.0.

[0088]
8) Modification of RAl part

[Chemical formula 75]
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FHOHO,, d H 0.63% ~-OHOO\: .68% 351 o~ "o J
OHCIl : '"3"% F 'I. 30 HOQ OA O =2052 O\
N~~.., NN Nonm,,, N NHHA41--.Hvalue value HNC o O
O OH' . C 35.91% 5. 58% OH Y NH2 \. 8.58% i OH
ad: 0%'m HOOHF: 2.50% Ch, ra |l Calculated p N\
I j\'" value f2F HO,, OHCO2HAiIidA 21 H OH 3\ 11033
0 "¢OOH 11.8111 NH3.2H' C -1. O FOHOB' ~O0"'0O
,. H 5.69% F'OHOO/\, f 1. \: li. Si%

H
""OOH2GC: 7.83% , ~/~ 1 ~nl n 32x HOI O-
0 N( H Measured N Ir" "N-.., value Oi HHC 16
i19” - 00 ,, 011: 63% ONH2 \: fi. 6 2% "I
\WWii C 34% ~F . 2. 28T,
o] xB -
o) |\ o)
I
HO. & x _ OH
o N R R
N | N\) NHR
qa HN / | 0O O O NMe
HO \| ~orH
RC
.OH
Ho\r[\(RE
A1HN 1
S <Sug>n\
0 XB
1) RANH, |

" nej
|
2) Metal hydride complex HO XA I/ OH
(e.g. NaBH3CN etc.) Q R ;

or catalytic reduction
(e.g. Pd/C, Ha etc.)

(wherein respective symbols are as defined above.)

The objective compound is obtained by reacting the aldehyde
intermediate obtained in 7), and amine RAINH; corresponding to objective
RAL preferably by the same method as that of modification of the RA2 part in
1). The amine reagent (RAINHY) is commercially available product, or can
be synthesized according to the method described in International

Publication WO 2006/057303.
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HOB OH OH - 140 [01111 [Table 231 E'l1nP~e Structure
El enentary analysis HO Chiral Calculated HO, OH
value for CS3H92C14N] C HJ OH 00'28% S Nor" O O

OH 19.4H 20- 4. 11IC HZNHOBI., C 42.41% C HO OO
a 11: 5 78% OO/ [1fr1J ~. .5.96% 3 OO CH

18-19 C: 1''.22%C O 11.36% HHHH H 1 Masured O
Nilr.. NNM INNHvalue HNHHHHH |~ HHC 42

3R% Acdoringf o/ th® afor@semtiored ezthod; the spgss regdaes(f-0),
, HOOHOH OH Ch i ra |l Calculated HO,, OH value for
I-Blard Q-)0385mIddw foroed0285 O O OH 20. HM C HzN
C4HCF HOB O"'p G C: 41 . i 49% 41. 5. S3% OO0
5. 3fladditenl®he compound (X-1), (X-2) or (X-3) is present, as a
byproduct, in admixture with the product obtained in 8) in some cases, and
the compounds (IV-0) and (X-1), and compounds (IV-1) and (X-2) or the
compounds (IV-2) and (X-3) can be each separated and isolated via a optional
purification step (e.g., chromatography).
[0089]
9) Production of dehydrated material
The compound (X-1), (X-2) or (X-3) can be also produced by the
following method.
- In the presence of water or organic solvent, or in the presence of
mixed solvent thereof, the aldehyde compound (XI-1), (XI-2) or (XI-3) in
which the sugar terminal is the dehydrated material is produced by adding a

base to react the compound (IX-1), (IX-2) or (IX-3) in which the sugar

terminal is aldehyde.

Examples of the base include diisopropylethylamine, triethylamine,
4-dimehylaminopyridine and the like.

The reaction temperature is 0°C to 80°C, preferably 10°C to 60°C,
more preferably 15°C to 40°C.

The reaction time is 1 to 100 hours, preferably 1 to 24 hours, more
preferably 3 to 12 hours.

The produced aldehyde compound (XI-1), (XI-2) or (XI-3) in which the

sugar terminal is dehydrated material can be subjected to modification of the
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38 P OH =1839 C 1: 12. 47% INHH H Measured

ONN
NN\" INNHvalue HHOHHHHC 41.68% O HI O
OOH 0.26% \': 6.04% NH2 C: 12.36% H--{ S: I.'
"3% HO OHO Cal cul ated OH Chiral value for
C831193CI 2PV HO, 11 OH 10028S- X HOH I I.IHIU ~
_~S~i N~ 00 CH3. RC1\ C 40.60% F HZN HO ClI H: 5.
i50 HO, 41 % OOC: 9.03;:.. 39 O"10C Il ' CH

RAlﬁl)drt by%@eFsarfe Bikthbd ald tHat of \aHote ) Jand thevbljsativel compound
NNNNNHvaluer HHOHHHI HC 45.61% O

(XW&@@@@@w%WMMZCI906o|ﬂqus
X. -141 [0112] [Table 24] Structure e".
[Oogbpmant ary analysis Calcul ated

Pharmaceutical composition

The present invention also includes a pharmaceutical composition
containing the novel glycopeptide derivative of the present invention.
Therefore, the glycopeptide compound in a form of a pharmaceutically
acceptable salt can be preferably formulated for oral or parenteral
administration for treating or preventing bacterial infection.

[0091]

In the case of oral administration, the present compound can be also
used as a conventional preparation, for example, as any dosage form of solid
agents such as tablets, powders, granules, capsules; solutions; oily |
suspensions; or liquid agents such as syrups or elixirs. In the case of
parenteral administration, the present compound can be used as aqueous or
oily suspension injectables, or nose drops. Upon preparation thereof,
conventional excipients, binders, lubricants, aqueous solvents, oily solvents,
emulsifiers, suspending agents, preservatives, stabilizers and the like can be
optionally used. As an antibactérial drug, particularly, oral agents,
intravenous injectables or the like are preferable.

[0092]

Preparations of the present invention are produced by combining (for
exarﬁple, mixing) a therapeutically effective amount of the present
compound with a pharmaceutically acceptable carrier or diluent. A

preparation of the present compound can be produced using well-known
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OH Chiral value for HO , OH C84H93Cl12F3 N 0028S H

HI0. O FSNOC )~ "OM™H 1. SIICI F/ HZNI C

42.35% HO1 -'Q'i0oCl F8% I I / 051+ ' d

9.67% 40 I\ J " OH=184-9 .39A OO \ d OOSs

1.35% HH ,\HIlI H""H Masured p NJ~ N" ° NH N\’

Nvalue HNHOHHHHHC 42.31% O HO Of 0 I1:

5.581 HON. NHZ Cl: 9.63% F2. 23% HO OHO 5:1.26%
easgal avdilabde ingyeidients\hyl the kaewnopettsa-93C12F3 HO,, SOH

N 100295 -~r 1 13.5H20 ' HOHF S"~-N\"" 0/ "'0 OH
[0083] 2110 | C 44.51% F O- HZNHO I~ 1 1 : 5.54% F

HO,, \0/ C N: 6.18% [/ OO[VH]'CL: 9.70% 41 J

Il ofporpb6GuEti@n bl &pharmaceutically composition of the present
invention, an active ingredients is mixed with a carrier, or diluted with a
carrier, or is placed into a carrier in a form of capsules, sachets, papers or
other containers. When a carrier works as a diluent, the carrier is a solid,
semi-solid or liquid material which works as a medium, and they can be
formulated into tablets, pills, powders, pastille, elixirs, suspending agents,
emulsions, solutions, syrups, aerosols (solids in liquid medium), olntments,
and contain an up to 10% active compound. It is preferable that the present
compound 1is formulated into preparations prior to administration.
[0094]

A person skilled in the art can use any of known suitable carriers for
this formulation into preparations. In such preparations, a carrier is a solid,
a liquid, or a mixture of a solid and a liquid. For example, for intravenous
injection, the present compound is dissolved in a 4% dextrose/0.5% sodium
citrate aqueous solution. A solid preparation includes powders, tablets and
capsules. A solid carrier is one or more substances which serve also as a
material for formulation into perfumes, lubricants, solubilizers, suspending
agents, binders, tablets, disintegrating agents, or capsules. Tablets for oral
administration contain suitable excipients such as calcium carbonate,
sodium carbonate, lactose, and calcium phosphate together with
disintegrating agents such as corn starch, and alginic acid and/or binders

such as gelatin and acacia, and lubricants such as magnesium stearate,

stearic acid, and talc.
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HHHH Measured NI NV NHvalue HNHOHHH HH
C },j5% HO~0OO0OH 5 IF% NHZ ": (i. '27% \ C

9. Gad. HOOHO?23% S: | . 2 (i'%HOCh i r al
Calculated value f ¢, r HJO,, OH C851199C 1'251 H OH
0285 S~/ 0 OOH 5. 2620. ~5. 1 HC 1 N HZ HO. C
44.67 % 11 HO,,. \OOC 11: 5.93% O 42 o / LI
, §%ﬁ1421 C:i 1,01 .. OO, \ ~\ S I. 40%HH HO
00B°] "H O Measured ONNH --~ Nir NN 11" Nvalue H O
HC 458~ ' OHNHOOYQH 134 NP

powilerss a cgrrier igg-finglpydividegmglid, ]_v@cl[l @qg;gred V\;lth a
[Tabl e 25] Structure Elenentary analysis HOCh i r

fingly|digided ackivedngredient. In tablets, an active ingredient is mixed
with a carrier having necessary binding property at a suitable ratio, and is
solidified into a desired form and size. Powders and tablets contain about 1
to about 99% by weight of an active ingredient which is the novel compound
of the present invention. A suitable solid carrier is magnesium carbonate,
magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin,
tragacanth gum, methylcellulose, sodium cafboxymethylcellulose, low
melting point wax, and cocoa butter.
[0096]

Liquid preparations include suspending agents, emulsions, syrups
and elixirs. An active ingredient can be dissolved or suspended in a
pharmaceutically acceptable carrier such as sterile water, a sterile organic
solvent, or a mixture of both of them. An active ingredient can be often
dissolved in a suitable organic solvent, for example, an aqueous propylene
glycol solution. Other compositions can be also produced by scattering a
finely divided active ingredient in aqueous starch, a sodium
carboxymethylcellulose solution, or a suitable oil.

[0097]

A dose of the present compound is different depending on an
administration method, an age, a weight and condition of a patient and a
kind of a disease and, usually, in the case of oral administration, about 0.1
mg to 7000 mg, preferably about 0.5 mg to 2000 mg may be administered per

adult a day;, if necessary, by division. In addition, in the case of parenteral
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HO,, H value for CS3H93CI2F\ H 1 off 100285 10.
7H20- SOO H\~3. IICI HNCI . 33i% Ho, -,\.
00 C H 5.62% F HO, ON 6. 65% (51-111 O :
5.58% 43 '0 pH =1 79q F: 0.90% C \ \ 5:1.528 00
HHHHHMasured OH, Nir,,,, ~'NNN __"N\., NH
value HN H OHH' HH( U 26% 0\ H o o o) H 5.1 ~~
ili T.1 6.63%HO NH2 C 8. 5S%
adipgusANTCAPOTE & b (o) Fi8, Hrafarabbabodicd 3, me tej00 mg
C35H98C12NI | HOHUO 19S. 5~\iN~ 0/ 1,10 OH 101120'
Etsimmsm\le peraduliade 'K J.. C 15.08°6. HO, OO
H 5.15% Oi O- [11+1 j 11 off =1825 F 8.68% 44
[009@]J 10 \ 1i

The following Examples and Test Examples illustrate the present
invention in more detail below, but the present invention is not limited by
them.

In Examples, the following abbreviations are used.

Me: Methyl,

Et: Ethyl,

Ph: Phenyl,

Ms: Methanesulfonyl,

DMF: Dimethylformamaide,
DMSO: Dimethyl sulfoxide,
THF': Tetrahydrofuran

DIPEA: Diisopropylethylamine,
TFA: Trifluoroacetic acid,

EDCI: N-ethyl-N"-(3-dimethylaminopropylcarbodiimide,
GalT- B-1,4-galactosyltransferase
[0099]

The compounds described in Table 11 to Table 51 were produced.
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' N: 6.70%.

NH2 Cl: 9.68%.

S 1.35%

/\ OH Chiral

Calculated
value for

‘M 1]N: 6. 64%.
=1789 [Cl: 8.07%
Measured
value

C: 18.97%.
I 5. %1%.
NoobL TR

Cl: S.01%

Chiratl

Calculated
value for
CRIHT00CT 2N
10029 -

1. 20 -

3. 3hCH
(48, 09%.

. O\)\/O 1 5. 09%.

B L - I ‘ oH =183 |\ 6. 685
' K{' o\‘\( o . Cin 8 06%
) LaH Mo : Measured

W H
N NH value
\H/\N)\\( \’i\ v £ 18, 098,
6 ot ' H LM Ho 6. 10%
d O e Db, £
\]/ It No 678
NH, ! Cl: 5.93%
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52¢cl oONNiI S 3.9% HH d : 10.14% O0O-~iy,..

IN_,2i"\,~-NN NH~~_. %NL! NF .. 6%0 HNo o o~

H Measured | value HO\J HzN C.: 43. SS% OH H

...86% HOB OH42% NO C: 10.11% HF 2.16% OH

Chiral Calculated OHO,,, SOH value for Hj OH

C91H O C12F Of "O~~,, OH 3\14033 FMN~H/ HzN | |

16. 01120 NHw. "o .od 3. OHCI F op'*~ HO., O
[010'4]33.93% FH 80% 53 HC 0HOllI] Cl S. ;55%

0 ) 1, .iN, _,--"*NSIN. H==0C F. 2.'29%
[Taltj[[@ u/e]asured H O O o~ O H o\~ val ue HO-/\ NH2 C : 13.

i9% H i. 219% HO ~OHpH\ : S. 52% n _ ,,0HC:
hz; 61% N F © 2. 1(1%g B &al culated OH Chiral | v-al| tgmentary
£ br— HOOHCSOHHOB 12— OH-31-130345—N-No—O-aH 11—
1120 OH Chiral
/\/OH Calculated

§‘\</ QH value [or
M \Ej/ C8ZHI02CI 2N

10028 -

12. 1120 -
2. 8HCI

(: 17.65%.
[M+117[H: 6. 29%.
=1745 |N: 6. 78%.
Cl: 8.23%
Measured
value

C: 47.634.
H: 6.17%.
Ao 6. 90%.
Cl: 8. 21%

16

Chiral

Calculated

value for

QH CT9HI00C] 2N

N T

l. Y .
Ho k e 2. BHCI

N 7 (I:| C: 16.49%.

Tw+17° 0 6. 25%.

~ - I =1723 [N: 6.868,

2 Cl: 8.34%

S [o) = o D80k

wH H " . Measured
. Nw\w“ N ~NH value
"
o]

C: 46,465,

H H . . )

B o H: 6. 53%

! No 6. 99%,
i .

H2 Cii S 41%

Chiral

Calculated
CH value for
H CS3HIDICI2N

O 11028 -
L1 SH20 -

W NG 3. J.HCI
! C: L 25%.

[Ms 1] n 12%.
SITE0 N T 30%,

|
il . “ i
N o SN o | Ci: 9.07%
oK H | “H Measured

N/l\‘)N\[\\\“ \N wNH value

\“/\H . - CooaT. 2ok,
© O o : I 6.07%.
Y ~ NooTHg

NH2 Ce9.0%%
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c F O LI I

S?' n.

p;..~HO I

0 oyi
o

Cl

SHC, F rte'
/l

H NJ

01L/-,~0~1F,

r,a ™\ 00 f '"11] 25.

HN ..~ ~N~..

NH S

Ovalue ONHH2 11 9 %

6. i

: 7 %
[ Tabl e 291 Structure El enentary

N -.-~S

[01§8£CU| ated HO,, OH value for
FEONOO OH 16.01-120 1 |

mir N

[Table 17]

o'*od cC:

11.1 1 %

N HOB , 12.
. 86% O :
HC ~HI =_I 11, . 1
| . 2%:: Measured O HN

HO\d> OHOHO S. },i%
OHHO- 146 [01171

anal ysis OH Chiral
F~ \1 HOH COOC19F3 9
F HZN 7 9HC 1 HO

HHO 0~ 0
*1: 6.

Example

Structure

Mans Elementary
St analysis

Chiral

Calculated
value [or
CTIHY0CI4NI
0028 -

Y. 8H20 -

3. 8HCI

C: 45, 44%.
[ 1] 1 5. 48%.
=767 [N: 6. 7%,
Gl 13.11%
Measured
value

C: 45, 12%.
H: 5.52%

N: 6.89%.

i Cl: 13.41%

20

Chiral

Calculated
value for
C84HID1CI2N
11029 -

12. 9H20 -

4. 2HC1

C: 146.17%,
I 6. DA%
=)798 [N 7.05%.
€l 10.06%

uy 9 | Measured

N)‘\Q\NH value

N T C 46,158,
~_ H: 5.99%.

{ N: 7.15%,
Ct: 10.00%

N il

Chyral
Calculated
value for
CO2HI08CL2F
IN13025 -
10. 8H20 -
JHCL

I C: 47.16%.
O o I 5. 78%.

;T Q9y

SN R R ELl I
h Measured
~ 7 value
C: 47, 16%.
;3. 75%
N 7. STE.
Cl: 9.18%.

Foo2.3%

O~ 0
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H 5.83%
i6t O0OOF Iil.
value 1 HOHI~"
5.661. i Cfi.; I"'

00N 6.13%

Cl
Hi: |

0

H' Me

H- C 11.081.

O NHZ C |

10, " | OH =1iS3 C:
asured O, NN \NH
HOHN O Of 0 H:
9 931. i F 7. 101

HO'" , OHOH OH Chiral

H CS511101C12N NN O 'O OH 12028 Li

HoO C 1. 511C I HO

HQ OH Cal cul at ed

,, |1 C:

~ off N '

INJ HZN I
11. 44%

value for H I
8H20
OO IM j '
. 32% o0

[o166] (i. 32%
=1J11 O :

56 0~ ,,0, I |I" |
10.03% H A H Measu

red NN NNN.., NH

[Tapdd ¥g] O 11, HONH H C 11.13%

HOHN OOOI1L1: f

23% .

131. ONHZz C:

9.98' %

HOOHOH OH Chi r al

eem@Gpl cul at ed

Structure

Elementary
analysis

Mass
Speetre mweiiy]

[

re

Chiral
Calculated
value f[or
CYOH103C ) 2F
3N12031 -
19. 91120 -
3NCY

C: 47.36%.
H: 3 64%.
Noo7.36%.

: ‘.TT%.
F: 2.50%
Measured
value
C47.30%.
E: 3. 58%.
N 7.37%.

o 7. 80%.
F: 2.12%

M
=1975

Cl

Calculated
value for
C89HLI02CI2F
INE3029 -
11. 7H20 -
3. 3HCI

C: 46.95%.
H: 5.70%.
N: R.00%.

Chiral

23

\/u

RETR
=1944

Cl: 8.25%.
F: 2.50%
Measured

value

C: 46.93%.
H: 5. 54%.
N: 8.0N3%,
Cl: 8.31%,
F. 2.15%

Chira!

Calculated
value for
CY25107CI12F
INL2032 -
13.9h20 -
3. 5HCH

(1 16, 06%.
I 5. 3i%.
AN 70018,
Cl: 8. 13%.
[ 2.38%
Measured
value

C:o 46, DA%,
I 5. 73%.
NooT 4.
Cl: §.08%.
[ 2.30%

[M:11
27019
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HO ;, IOH value fO© / 1 H CS211101C12N OH 110241;'
O0J,, _N,, 1.5 01120 1.311:: 1 HZN HO \, ..  J..,
C 11.1111. HO OCd H 6.1009. N 6. 59% 7 iM+l, 0 O
=1806 ~Cl 9. 99, :o1. 13t HC Masured G N1', .,
N NN NNHvalue HC: 11.091. HONH HOO O IIl: 6.0
0'%. CGoNH2 ~ 99' .. C HO OHOH - 147 [01181 [Table
[01%8}_' Structure Elementary analysis OH Chi ral HO,
Calculated a-No / H HO value for Cr4H90OC1' 2N1
ﬁm\" \O- 10 OH 1029 HZN | 4, 1H0 HO-\"KO-. '""O
[T ]3HCI HO ,, C 46. 54% O 11: iS. 67
Fxamole Structure __vme | Elementary
3 analysis
OoH
o) /\T HO.., ,/j/o"' Chiral S:llszlat?(?r
3 : H o
F.l 0 \\/'J\N, R oH Ca5HI06CI 2F
' I H A~ aOH ANT3030 -
F S HaN o Ho ! : 14. 4H20 -
Ho, Y o7 g o L
.. ~. - ). 9%.
/[ ! r/\I;/O"‘};/\./O ,/' | H: 5. 71%.
o A A
HY | H JoH ? H “'H ? i =2036 F-.‘z izw '
O e N A AN _aN A m L 2.32%
P N R N
Q Ho Sy T B i I R PH Measured
(s H AN O O\l/ 0 e s(/_allil% y
HO H i i [ . . %.
,|/\|/\/| NH, ! 5.5
MSS Y o
N/\\/\/H ’
H
o Chirai Calculated
value for
COTHIOSCE2F
NT2031 -
11.9H20 -
2. THCI
C: 47, 15%.
Y H: 3. 73%.
: N 7. 30%
2 o, k\/ L om N R
HO\\ el Y e 79 KH/\(H ° 198915y i
OﬁA"”N/ﬂ"" <N\/&N/J\,N\ SN L_oNH Measured
0 HbEo ™ ¥ dwl T H T value
v NS P T ~_ C: 7. 145,
N" J , : I 5. 74%.
i T/\f)\\\/ NH, NTOTLHE,
) — o i Cl: 7.25%,
.. o™~ S on Foo2.28%
HO
?H Chiral Calculated
0 Fs HO. A _aOH value for
F i OH CO3HIIICI2F
B N N H 3N13030 -
: |K " N Cl-
F P N o : ! 13. GH20 -
B HO o
HO,,, /\ o7 "o o 3. 61C
i . 4 L /'\ M= C: 45.85%.
PN I i N TR T
, or e, I A LS G
. W qo oo { N A
SN SR, N S NGPY, N N, - __-\NH P 2034y
Q i No : TN he | H 2017 [Measured
N A © OY - ,
RS e
e NH, 3
HO ”\i/"‘OHOHi cr
N
N
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-1792 A i

[ [mll" \ 1% 58 OO\ I: I CH Hd Hi
Measured ONT,,. NN:~AN,~\, N.,,NHvalue 1 HOH
HC 46.49% HOHNOOOTII: i,78% . :,.23% O NHz
Cl : S.65% HO OHOH OH Chiral HO, OH Calculated H
| HOvalue f or Il. -N\ N~-\,, O- O OH C831195C12N
1028 HZN HO 1.5. 1 20O ~, O""10d 3.1HC HO, C
46, 12% O O [4ll: 6.00% 59 ~O'',0 OH _1764 13%G
[0168]\ OO O: sure’ HH Masured OM /~~N 1| \NH val ue
"O- NIV INC46.13% HOH-HB8% HOHNCO OO II:
[Table 28] ;. ONH2 C1: S. 86% HOV OHOHOH Ch i ra |
Calculated CIHO, Hvalue faor ' H |l OH C35HI5CI3NL
b Z Q) Structure | Demniery
OH chiral Calculated
? ra , l
0 K\ HO;, ‘ OH ?Oal' ue
LA : low oH C90H103C I 2F
e T\/ NN N0 o A _on 38120335 -
. | 13, 5120 -
F S HzN\ HO._. \o/| - o 2. THCL
HO.. A~ L o C: 43.37%,
I O\/\/ N~ H: 5.61%.
/\O/ o /\I( '\/ ! | OH N T.05%,
) NN Y o NN o Me1)[C1: 6.99%.
3 H HO " (R | =2039 |F: 2. 39%.
-\/}4 N /N\]/\N/‘\"N\:,\“” Sy s M $0.35%
Q . O/QH ER A I S H/ Measured
| mm——rtT h 7 value
HO AR NH, '- C: 45,338,
J i H: 3. 47%.
. O8O N T 0%.
S / Cl: 6.99%.
S S o Fi 2.37%
H St 1.36%
o
Chiral Calculated
(i:') OH ' value
/.L\ ' : for
g T/\i HO"':Kj/OH o CYOH100C | 2F
! i 9 3N15031 -
, \| ”\u/\; Mo ™o “Oay_ A _aOH 13. 71120 -
L N 7o 4. 2HC
o ~ '\./ /\/ NH E HO\“‘""KO/I "o o C: 44.75%.
PY HL\ 4 HO, 3\ ; H: 5. 19%.
T L i AN AN -1 . 708,
14 o 0 i ' | i i ' OH =9014 IC1: 9. 10%.
f«./K/KCI IJ 0 N o | Fi 0.36%
: H ! [ H 1| M d
o g A G A e | e
N - T L C 44, 70k
=Y N v H- 5.53%
! Of*Ji P Kt : No 8. 898,
"/\/\i/ Cl: 9.10%,
i Fio2.05%
no” > op™ ’
Chiral Calculated
o 73 oH value for
E i L HO._~_4OH COIN0DCT2F
S /\H/\//\\I-;N l ~ oH N13030 -
i e - 13. 1H20 -
A N O O M 3. 7HC
e o © 7 T wo I Co 46, 425,
SF HN—Y  ho, \\ T toT o c Il 5. 56%.
F o ~ .0 '~ O ! LN T TR,
; RS S M1 e
30 /‘-\OJ"'«O '/ ; WI/N' T \. I £19312 ILQZW
L. /A\/\ \\// ~\/»~\ L L. 1da
HCI i/ f\ o ! Q NH Measured
Os opy e NN A N N S value
7 ggf R E SN €46 415,
Toe 0 R e
AN NH, Cl: 5 34%.
o o Fio2.90%
Ho T oH
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~O\N.. "OO0OOH 14.01120 HZNHO';.4HC1 H\ O'Od
C: 46.34% OOQO I 5.. s% . 60 N_l' N L. 3r'% %0
OH=1r2;i A HHL Measured O''NCl ,,.. NNN . "N
NH value H OH 11H~ C 46.30% HO H.. N / 0 OO0 11: 5.
6i. O\ Nz N: 6. I5%\ c¢c1: 1p. 29% HO CHH -
148 [0119] [Table 31] Structure s, El enent ary
analysis OH~NO HG, OHOHCh i r a |l Calculated
0109l ue o r 0 1'O OH C8'2119:3C121 | U 1029 | 3.211C |
HZN HO \,. \0 "0 10.9H20 HQ,,, O C a T. 33% 61
[Tabl® 20H =1i66 Cl: 8.36% OH OH Measured "fl,,, NN,
value NN)- HOHN HHO O NHNC t 3'"'# 0O62% [/
sl O\ T. fiOt. Structure il omives
ira Calculated
0 /\\\ chiral value for
/A\/J\N “~ C93H101C12F
. 3N12030 -
o1 H 12. 2H20 -
\f/ = 3. 2HC
- o C: 47.91%.
F\\T<LF N ‘ HO,,, H: 5. 56%
F N | e A
! - S99 E S
Measured
al
Con o,
B 5. 54%.
N: 7.33%.
Cl: 7.95%.
Foo2.31%
Calculated
o OH Chiral value f{gr
A - CY2H101CI2F
\/.? NN -/\)'OH oH INI4031 -
NN N e ”o-/j;\l,on 13. 2H20 -
o /\[ bs ¢, 1
/kf ' H: 5.52%.
FF k§/) gy |5 8. 208,
32 N /L:j: iL\ Drllen: s s,
C,\V/ o \\ F: 2.38%
N NH Measured
T el I
w Fod e B s
o NH, T N: 84T,
T Cl: 8. 15%,
ooy O Foo2.40%
Calculated
o) OH Chiral value [qr
. . CO2HIOTCIZF
NS S Ny i
|,/‘\I NN s B OH "wﬂ' !
o’:\\/: H TS NH - HO. \[\/\J’ : 41.(5.‘80%.
AT T o Ci H: 5. 69%.
F/J/\F <'\O HO.. \ / \I/o\/fl\ /O\KL\ " Y 8. 13%.
. — o N “ boigfers s 38y,
33 A 0 O"/\/l*\u L. o \V,L\,OHO 9047 e i
! T i i easure
O\Y).g/]g /“\l/wu/\l)n\l\ I\” l\].»\NH value
HN, O T~ 0 Oy~ © e
oH_ | d |
F \\Tl/\/ 2
Ho o
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NH2 CS. SI OIl. OHHOOH OH Calculated F\ HQ,, <Y
HChiral valueef or 'FI1 HIlI OH C801191C12F3
F Nom,. ~, "OOH N 10099 . 3.1HCI 10. 6112( H2N
HOW' OvO C 46.01'% HO,, H 5. 56.6. O Od +i
Cl: 5.66% OO01,,Cd ~pH=1783 F. ". 73% OHO HI
Measured ., N/N\ ~INON /~NH value f 1( HC
45.90% Hp HOH4.40% HOH N-\NNHR S. 60*. 0 2
[01F0B.35% Il OHHO OH OH HO,, OH Chi ral Calcul ated

H OH val ue for
[Table32 [HCI H2N
47. 44%

N,-, 0 0 OH 11928 5CI2N 110'28 N~/ 1
HO 1\1% "\0 .., 10 12. 61120 HG,;, C

Example

Elementary

Structure analysis

34 \

Calculated
value for
CO3HINTCI2F
IN12031 -
11120 -

3. 3HCI

) C. 47.83%,

l Ci H: 5. 71%.

: N: 7. 20%.
Cl: 8.05%,
F: 2.41%
Measured
value
C: 47.83%.
H: 5.84%.
No 7.2,
Cl: 8.04%,
Fio2.29%

Chirat

™M-1]"
=2015

H

33

Calculated
value [or
C91HI06CI2F
3N13034 -
11. 8H20 -
2. 9HCi

C: 16.08%.
H: 5.63%.
N: 7. 68%.
Cl: 7.32%.
F: 2.10%
Measured
value

C: 45.514.
I 5.38%.
N 8. a8%.
Cl. 7.30%.
F: Z2.50%

Chiral

M1
=2052

16

Calculated
value f{or
CIZHIOKCT 2F
INLIO3S -
11,8120 -
3. 2HCI
C: 47.00%.
Hoo5.69%.
N 6. 35%.
M) 72 gy
T ey gy
Measured
value
C: 46.99%,
I 5. 63%.
No o6 62%.
Cl- 7. 84%.

o2, 28%

Chiral
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OO0d. fN+H, 11: f. 2h. J OY 08% 63 O,, C f
~JOH ISIOd: 9.44%0 HOH Measured O NJ N N NH
value- C4;.39% HpHp HHG6. 03.76. HOH~I 0 O N\
NH2 1 : i. 300" O\ OH HOOH - 149 [0120] |[Table 32]
E<"npio Structure s Elenentary analysis OHHG, OHH
J~ Chiral Calculated N OH value for ~,. p pl{
CSl HO6C12NI W ~ 0099 8110 1 HzN HO-,a"" ~, 1.-1 "
[0181] 0. 5H20 HOO 1 0 C C 41. 79% fit HC =1743 O
r). 88% 8.36% OH1 0 H Masured p NN value N ~N
(TapidgH C 17,. 82% HORNH/ OHON H 5.83% O/
TNA L. O 8.30% OHHO\ OH

v Elementary
Structure st | o alysis

Example

Chiral Calculated
value for
C83HG2C 4N
0028S-

19, 4H20-
4. HHCI
C: 42.41%,
H: 5. 78%.
[M+177|N: 5. 66%.
1849 [CL: 12, 22%.
S:1.36%
(1) | Measured
! value

H C: 42.38%.
H: 5. 35%.
N: 6. 15%.
Cl: 12.24%.
S:1.30%

oH Chiral Calculated
: value for
C33H92C1 4N1
0028S-

20. GH20-

4. 4HC!

C: 41.74%,
H: 5. 83%.
[MH1T°]N: 5. 86%.
=849 {Cl: 12.47%.
S:1.41%
Measured
value

C: 41.68%.
H: 5.26%.
N: 6. 04%.
Cl: 12, 36%,
S:i.23%

38

Calculated
Chiral value for
(83HA3CI2FN

C:)H
— HOy,, OH 10028 -
M Y H Q OH 14, TH20-
| N S/\/ ~aw (o) o) - OH 3. 6HCI
F/l\/ HoN (o 4n. 60%,

F HO o Sm g He 3. 75%.

HO'I'X T e cl N: B IR
)\ | /\\(O AN O p=177lC1: 608,

: H ] - cn ey
39 o/"”o,, :\/]\ - | \V\[OH =1799 |F: 0. 87%,

' - : W O
H .\\\H)I\)H SO Measured
N \\\\..‘\N NH value
) | H H
0

N
£ 45, 61%.
H: 5,828
i \c B A%,
S NH; Clo4 06
I ! HO ot 94,
HO™ > SoR SiL A4
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OH HO , COH Chiral
C83H95C 2\ |

,,,0 It
1%

2.611C |
[Table 241. 4
17, 32 C:

2H20 HO., C 47.92%

sured p ,, N2
H HO O 5.85%

Cal cul ated |
0 pH 1028

N1- |
o'
10 00,,, G H=1
,., N Nvalue HNH C
O NH2 , d :
SOHChi r al
"Of,,~OH C 19H 95C | ?' Sl
HzN HO,\"1 1- 0 ,00 1 I.
9% 0\ 0 i II.5.99%
)9% O H O H Measured

S. 66%

6112)
o or,,

S. h9%

4-

, . 94%
Cal cul ated H OH val ue for

1(1
HO , ,

"1

a

H val ue for
3.1HC1 HzN HO\\,,\O0
Oa, NO C°
iris Cl:

H 5. S3%
OHO

HN

O
c

H

Example

Structure

Masx

R,

Elementary
analysis

10

,/\///\)\/ e

\IO

H O/,

/ 9

\\\)

HaN

//O

HO,,,

_)\oJ "0,
H

Chiral

=1849

N

Calculated
value for
C84HG3C12E3
N10028S-
20. 4H20-

1. 3HCI

C: 42.35%.
Ye 5. 85%.
N: 5. 88%.
Cl: 9.67%.
F:2.39%.
S:1.35%
Measured
value

C: 42.31%.
I1: 5.538%.
N: 5. 99%.
Cl: 9.63%,
F.2.23%.
S:1.26%

41

Chirali

=186%

[M:1]°

Calculated
value for
C84H93C12F3
N10029S-
13. TH20-
1.21C1

C: 44.51%,
H: 5.54%.
N: 6. 18%.
Cl: 9.70%.
F:2.51%.

S 4%
Measured
value

C: 14.55%.
H: 5.17%.
N6 27%.
Cl: 5.63%.
r:Z.’S%.

L 26%

[

12

Ckiral

=182

(MHLZT

Calculated
value for
C8HHIGCT2NIT
10288~

15. 2H20-

5. 1HC

C: 44.67%.
Il 5. 93%.
Noo6.T4%.
Cl: b, 01%,
Sl 40%
Measured
value

C: 44.58%.
H: 5. 13%.
Noo6.90%.
Ct: H1L 0%,
S0, 30%
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N N
5. 93%

|_Dlll

C
[011Bb H ¢
ID. 79%
[Table 22l ue for

N N NH val ue
3 0 NH2 C
[ Tabl e 33] Es ,
OH N HO OH Cal cul ated Chiral
p OH C47HO7CI 4N1 O OH 1029.
QC 47.05%
- 10.86."' %
= 03k"
CH |

HOHHCGC 36. aS%
19::1 OH HO'-' OH -
-
val ue for
Cl 2. 8HC I

00dC Il: 5.62.

CI 1

anal ysi s

HORN, O N, ~ If
150 [0121]
Structure El enmentary

H

Y O Nor ;

H2N 12. OH20

jj7 O OH -1900

HH Measured N INNN NH value HOHN H O

0 N

11: 57% I, \:

7.

22.

NH2

Cl:

HO OH OH HO, OH Calculated H Chira

Example

Structure

Elementary
analysis

43

Chiral

(M-11
<1799

Calculated
value for
CS3HY3CI2FN
10028S-

10, TH20-

3. THC

C: 17.33%,
H: 5. 62%.
N: 6. 6d%.
C1: §.58%.
F:o 0.90%.
S:1.a2%
Measured
value

(: 47.26%.
H: 5.12%.
N: 6. 63%.
CH: 3.58%,
F:o0.96%.
Sq1.49%

11

Chiral

Calculated
value for
CS5HISCTANY
00295~
10120+

3. 2HC]

C: 18.08%.
H: 5.73%.

111N 6. 60%.
=1825 |Cl:

8. 68%.
alk
Measured

S

Chiral

(M1i)
=810

Calculated
value for
(S4HO4C 13N
102%-

13, 3H20-

2. 6HC]

O 1. 005,
E: 5.79%.
AT Y
Cl. 9.25%

Measured




Cl' NOp = pH C851195CI3NI 0029 2. "illC H2N
HO~\~,. ~1 O 12.31120 HT Cl C 47.55% 0 O It:
5.79% d "~OH 18'255 Cl: 9.41% 9 H H Measured p NJ
,,. NNNr NHvalue H() HO C 11.51% HORN OO0 N,
11: 5.65% \': 6.59% NH2 C | 9.33% OHHO"- OH H
HO, OH Calculated N/~ Chiral value for C I HNp OH
C871197CI4NI  OMCH 1079 C 3. 1 HC ~020~ H2N HOB,, ;
[01g4h1. HO ," C 46.93% 69 00,,, O - OH' 1900 C | 1
1.31% O H/** H Measured ON-;"" ~Nr N N NH val ue

[Tab}q>26bH0H036.91 HO. 0 p~.",N, Ii

li-_gg"

n. NH2 C |
P—NH< }

1 1.28% |

CH_HO-~(H -

5..i,%N:
151 [0122]

Example

Structure

Mass Elementary
e p——" analysis

16

Chiral

Calculated
value [or
C85H95C13NI
0028-

12. 1H20-

2. 6HCH

C: 47.95%.
H: 5.75%%.
N: b.38%,
Cl: 9.32%
! Measured
value

C: 47.89%.
H: 5.62%.
N: 6. 73%.
Cl: 9.33%

ML
=1809

41

Calculated
value f{or
CITH108C12F
3N15030 -
12.7H20 -
4. 3HC)

C: 45, 41%.
H: 2.77%.
N R T3%.
Cl: 9.29%.
F: 2.37%
Measured
value

U: 15.42%.
: 5.35%.
NS TR
Cl: 9.
F: 2.30%

Chiral

(M1}
=2018

18

Calculated

Chiral value for

CSBHI02CT2F
INTHO30 -
10. 2H20 -
338G

M+ h :
=976 0E ) a0y
Measured
value

16. 32%.
5. 8%,
NooGL 3%
C: 8.22%.
P20 10%

I
.,

iH:
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[Table 34] F ,ml~ ~. ~ ,, Elenentary Structure

analysis Calculated OH value for nil HO, OH

C87HO7CI 2F3 Chiral N10O030S HOH 3. 1 HC1 2. 2H20
/~\$ \\" \Q ' QOH1 01 C 46.33% 0 H NHO1,.
llpuli: 5.56% F~FHO,.~QN 6.21% 0 Od CI
5.02% F O / \" OH=91, c:l.,42% O H H Measured
NNvalue HO HONHC 46.341 . HORNH 5.97%\:

[0185120% O.. N2 C1 : :. 96% OHF: 2.39''% HO OH
5:1.38% OH HO,, OH Chiral Calculated H CH value for
[Table2@H C82H95C12\1 1023 HN 3. 2HC! H2N HOB 0/ “//0
11.21120 HO,,, | O C 47.53% OO-~ CN7I] H 5..4,5%

[ Structure T B i
HO i
w0, - o Chiral Calculated
), value Jor
H OH £79494C12N1
/\/\ P ) DN y R 00258 -
$ : S © O\I/\KOH 14, 0§20 -
- HoN o 3. 1HCE
>;\ HO\\\“\O)”/O cl (: §4.84%.
HO//,_. 7 7 H: 5. 96%
)\ /\\/o s 0 s (411 N: 6. 62%.
g i - Haer: 5588,
! S J\/|\ S S L jor =1T49 4q. 12;‘]
o 0 A
o r H )J\KH .‘ /]\ NH Melasured
N ap Ve o value
NS ,[:\ T N O N Y O 481y
Ho HN 7 0 O\/ o] ~_ I;I ;} ?lf
y, ' . k B . ,.VII':‘
g -\\ | NH ! Ch: S.59%.
i = 2 Soo1o15%
| !
OH
HO™ > “oH
oH Chiral Calculated
0 o = oH value for
S - C85!193C | 2FN
: )I Y\LH /Y 10026 -
F/\/ AN o o, : 12,3620 -
7 3. [HCI
(o 17.59%.
cl H: 5. 774

. ; N B o3
. . > N M-
30 A ! : - RN (A EET
o O/a)\/i'\ ! LA =1809 ;. p g9y
Measured
value
(: 47.5%%.
H: 5.78%.
N T24.
Cor 8 43%.
F: 1. G8%

OH : chiral Calculated
: value for
COFHI0BCT2F
INTR03T -
16. 2H20 -

5. 6HCI

o 44, 00%.
5. 66%.
SN S8R,
MEL et 10 s0m,

T .- = |
o b HOIU T D e 88|
; N o Measured
e Ty value
! : o 13.97%,
5,67,
e NN 32%
, o0 CEoit, 1%,
oy T T Foodolas

3l
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it "1/0 \:
Measured p-i
HORN HOHO OON,, H _.95%

1.44%

Cl \~OH =11.59 C:
NY N) N-"""NH value r

NH, O ~ |

5. 90%
C 47.50%

OH1OH
H
OoH HO OH OH

Cal culated HO ., OH val ue for
C89HI 0SC12\' OH 120305 |I. S\o

HH/\J Chiral

/ ~/ N_O, H1. 4HC1

I1.""H20 N,.. J . C 4,6.66% HNHOp HGO ., "p H
5. 93A, . "01 OCI N: 7.34% o7. ~. '0;,. SC OH
[0126b27 O : 9%% S: 1. 40% Measured j. p HHNN. i NH
value HO HOHCGC 46.'il% HOHN O O- N H 6.00%
[Tabld2BH p'~'/~\." C 9.95% OH 2.07% HQI~ 'OH - 152
[0123]
Example Structure Mass Elementary
S analysis
Calculated
oH Chirat value for
o HO., _A__OH CIZHILICI2F
1 . (\' oH 3N15031
o N N/\\/ ~w g ""O\/_'\‘,OH (S
E _/\)\.N/“ # HN o wo. L 15. 3H20
R wo, \ ) c 3. 2HCI
o o i o. M= [Cr 43.90%
F Lo CITYOC R AT
- o~ "o, ;\ I | OH o :
" e e WL e [
0\1/ e /,N\///‘N/\‘,N\_T\_» \N/‘l\ NH [ Fea ugy
/ : i i =9048 [0 < 0"
o. HN. H O/'\ o 8\/ o "o 2048 i \Measured
i ! \|/ value
M S . HeN C: 43,889,
Vo H: 5. 86%.
Ho 7 orM XI5 42K,
L~ NT cr Clo 10014
H F: 2.16%
oH Chiral Calculated
j)\ Ho,,,,C\l,OH value for
i H ; oH CO9IHIOTCI2F
N : _
ll\ |Tl N/\/ o O/ 0. S _aOH 3\”0:"13'
F AN HN o o 1 | IG.OI!Z()-
! NN o Ao N o c 4. OHC
N N " |/ o o ' C: 43.95%.
F N J:/jr\\‘: | \/\” o H 5. 80%.
53 TN e 0 Y o ST Pt
O gy NN A e (220511 Tgg
o H;L HO ~ fe} S o H - Measured
7 - J] ; T value _
HO oSSy~ NH, ' C: 3. 79%.
);\ Hi 5. 49%.
i 85 61k,
SO Fooo 0%
“OH
Calculated
(:)H Chiral value [or
o HO,,, _~__sOH CSOHIO3CI2F
L
o N N . T . 820 -
v . O 2. 8NC:
F -T/\:/ SN NG s ol U2 83%.
i i ; H I Y S oo
F/,J\?\O/\/ HO... >\ g 0 . <|:| u: .-_.).'.;l_(m.
F : /\l/ \\/J\\/ \/\-~ NooTLS0%.
oo 1] R SR (GBI Y
5 b /\\//\Cl\\\_ _ N o UERN N M. 25k
H oo 0 0T T e
Os <y Afee. N -~ oAl _1,\|/'\._‘ NH S0l 28%
;L/ Eof |/ i g i 1-) N ! Measured
o > # 7 S value
S ] : : TR
HO S S NH. He 5. 39%
i . o '-.
A7~ OH NS 4A%,
HOT T OHEQ Cl: 6. 75%.
ST $ O P2k
H 0 Sl
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[ Tabl e 35] Structure M'.. Elenentary analysis OH
HO,, OH Chiral Calculated H C~ - OH value for \ N~ O
O OH C81H94CI 2N1 0028 3.1HC1 H2ZN HOB O0I0 I" 1010
HO,, OO0Od C 46.99% [11ti;,H 5.97% 11 ~j7
=1"i25i5% O,,0/,, ,A-Cl HCO 9.73% OHOH
Measured O- NN N Nvalue NHC 46.9,% HOHOH
HORN, 0 O~ .\N,, H 5. 90% N: 6.88% O/ NH2 C :
[018779% OH HO\ OH Calculated OHvalue f cr HO, OH
C87HO7CI 2F3 '* H OH Chiral N10029 3.IHCI S\ Nom
[Ta-bqugpdﬂll 3H20 C. 47.00% N HO-0'~05.56% F H
HO.? N 6.30% d, i t Fi O1\ O~[M: 8. 13%

Sxample M Elementary
| Structure semerr|  analysis

QOH Chiral

Calculated
value for
C80HIICI2F3
N10029 -
16. OH20 -
2. 9HCI
C: 44, 11%,
H: a.83%.
S NG 6L 13%.
ReteN (TR
F: 2.062%
Measured
value
C: 44.08%.
H: 5.66%.
N:B. %,
Cl: 7.93%.
F: 2.750%

QH Chiral
H Calculated
value for
CSaHI04CT2N
12028 -
17. 8H20 -
4. 5HCI
C: 44, 44%.
|H: 6. 32%.
[LOAN VPR P2
181 ey 0. 03s.
Measured
value
C: 44, 43%.
1. 6.23%.
N7
Cl: 9.98%

OH Chiral Calculated
= value for

HO, -~ OH ; e
C82INDICI2N
S

110265 -
B 5.0020 -

\_/ e VG
) ¢,
. He 6. 10,
o0_A_O LN s,
o Y Y W/L\I 114} g 0%,
o” "o, ; : Lo 1806 oo yay

, o V\( |
H ! i H Measured
oYl‘l/ngiN N)\_)N\“\v" N/u\\\“NH value
HO ! H H C: 44 09m.
V| ' l

! | NG 00%.
Ci: !
S
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J / =1905 905 F 82.56% OO . C / OHS: . 44%0 HH
Measured %,:,. MI~~ Nvalue ~HOHONHHC
47.05% HOAN O ,N, H 5.99':;. \: 6.33% NH C |
8.06% 0 OH\/ | F:2.46% HO OH S:1.37% OH Chiral
Calculated S HO,,. OH value for %S OH C31H92Cl12N
N~ ,0 "O- OHO007S S2 H 12. 81120 H2N O;.I1FIC 1
C HO, I A 0OO0OH 5 i 3% N 6 0'0O%\ G \ \ H
[0138]SC: 00S3.03% G 1, HHH Measured H ~NH H
value HN~\ OO0 NC ati. 02% HO-H ;5% N 6. |
[Table BOJNH2 Cl1: i.1 % HO OH -153 [0124] [Table 361
L-plr Structure Flementary analvsis OH Chiral

ewlz@l cul at ed Structure oo | Elementary

analysis

OH Chiral

Calculated
value for
CR4HIACI 2N
1029 -
14, 1H20 -
3. 3HCI
C: 16. 54%.
JH: 5. 88%.
[‘:‘*{é; N TS,
YEfct: §8.67%
Measured
value
C: 16. 49%.
H: 5.78%.
N T 23%.
Cl: 8.62%

58

OH Chiral

Calculated
value for
|C83HA5CI 2N1
1028 +

15. tH20 -

3. 4HCI

C: 46.12%.
s 6. 00%.
ML 73
1764 ey 8. 86%
Measured
value

C: 46.13%.
1 6. 00%.
NoTL28%,

Cl: §.86%

28

Chiral
%JH h Calculated

value for
C85H95CI 3N
0026 -

14. 0H20 -

3. HC!

(: 15 34%.
N [ RN
LN 6 26y,
FIRI e 0 a0s
Measured
value

C: 16.35%.
I 5. 67%.
NG, 15%,
Ct: 10.29%

60
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S HO, OH val ue for
1028S2- SJ H 12. I H2O- H2N HO
45.31% 0 0, H: 5.62% 7fi
Cl: 853% OHOHS: 3. 02%
N NH value J,!",~ NC 45. 2|

OH f.SOH91C12" |
ANO ,0 3. 1HC

NN OO
O 10,1, C OH -1758
0 ~N N Meaasur sured
% HNHOOMHOO H:

HO . C C

530 NHN 7.39% \ 2 Cl S.47%S. 3.16% OH OH HO
OH Chiral HO, OH Calculated /~It N OH value for
[01¢8b1193CI2N |1 Hr" 0 O OH 1(1285 S 12. 9H2U H2N
HO'"\" ~0/ ,,02. 8 HCI HO,, 0j 0C C 46.50%
[Takle 811 79% 17 0 '0,,, / : | C 78.03. /SCl \ OH =1782
Cl. 3513% | OO S 1 51%
Faomple Structure N B e
oH
HO/, -~ _aOH . Calculated
Chiral alculate
//\_,(/ \ H (j) oH value ‘or
\/ NN “Yon i oM C$21193C 1281
. 1024 -
L 3. 2HCY -
HoNg & HOv o g 10. 9420
HO, : o C: 47,345,
’ /QZ/O_Q\/O\,\ : s JU: 5. 72%.
61 P T T Ty NG < g,
_ o~ "0, Ao N A =\ _#OH 16811 8. 36%
| o) H o H Measured
W A, N N al
Oy iy Ny NH N
N, N )\ o o N He o5 B2%.
HO, 2N o7y NoTL60%
7 | \ Cl: 8.81%
§ 7 T/\) NH2 :
|  OH :
O™ 0H
OH
F : . Calculated
>(O = | HHOI"-/\!)OH Chiral value for
FA OH C8ONYICI2F3
N N\\\.\"‘k / “ T NIDOZ9 -
Y (6} OH o
3 UHCH -
L0, 6H20
HoN o RO« >N g C:16.01%.
HO,, > ! al H: 5.56%.
' IR NN O\V,x\ el 6.7
62 )\ 7 | \ MELRCL: s 6%
o~ "0, A~"cl - = _aOH B E g 73
! fe) H o) H Measured
. N\n)\ N : value
07/ A \(B/‘»im H C: 45. 948,
HN ' o N o 54K
ol Yy o o™ o
7 1 . H - 8L h0%.
o /\/\\/ NHz ~ Foo3.35%
| | ow l
HO Sx""0OH
OH
HO’n./j)OH Chiral Calculated
H OH value jor
N Lo C aue ior
~a ‘ty i C36HI105CI2N
(\/\/ 0 0 | OH S
N~ . 3. SHCT -
| HaN HO v g g 12, §1120
HO,. < -. Coo4i. 44
1/\| g PRSP O\EL\ o1 [ 6208,
63 S /\ [ T \\\/\\ \:le NDTL08%,
o~ "o, e / = _sOH R (S AT
J 0 0 H | Measured
A N N value
O| N N N u o 47,39,
N R 0 1 N 0 6.03%,
NN | S N3l
gl - i 19348
o/ | \‘ NH, Iﬁ// Cl: 8.34
RO~ S""OH




H H Measured O NJ~,,,. /N N N NH val ue
N, 46.48% OO0 .70 O \I
HO OH OH Chiral HO,,, \~CH Cal cul ated
CS2H93C12N1
Cl. : 45.41% O O-
2.99" |1 i NHOS :r
HNO O ONI: 45.33% HO- OH 5.60%

[0180DI bH S: 1.43% HO OH - 1 54 [0125]
Structure El ementary anahsis OH Ch

[Tabdd 82) ated fl'OH value for N~ \ I-
1028S 0

IOF. 7S 0J 0,, \IOH
O Measured H ~H

I ral
S_

2 C1l: 8.03%
val ue for
H~J 14.3H20 H2N HOB 0 0 3. 51k |

HHNHO OO
OH 1.48%
S H
HG, , ,
=1 i82 Cl :
N NH H val ue
NH2 19% C1:

[Tabl e 371

HO , OH
C12' 0 OH

Exnmpto

Structure

Masn Elementary
tromesy ;
analysis

OH

Chiral

64

oN H:

Calculated
value for
C81HIGCi2N1
0029 -

2. 8HCT -
10.5H20

C: 47.79%.
. JH: 5.83%.
MY 6 gey,
SIH3 e g 36y
Measured
value

H C: 47.82%,
5. 83%.
NooB.T4%.
Cl: 8.30%

Chiral

63

Calculated
value f{or
C83HI5C12NI
1028 -

i 1HCI -

11, 2H20

C: 37.92%.
LH: 5.84%.
=10 7 4
Cl: 8.69%
Measured
value

H €47, 945,
i 5.85%.
NooTL64%.
Cl: 8. 66%

Criral

66

Of\l_.\\N\ X

Calculated
value for
CTOHGHC2N]
1028 -
2.8lC] -
11. 8120
C: 46. 19%,
JH: 5. 99%.
SR I
Ci: 7.99%
Measured
value
C: 46, 485%.
I 5. G3%.
COTL60%,

Ch: 7.99%
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| (1120)

O

5.49%

[Tab®e 89P0
: HOt:

47. 70%

1'2. 4 H2ZN HO" QJ 1110 (HC 1) 2. 3 HO,
OOH a. 71% 11+l i N 1.29% 79 00
8 6 Cl :7.21 % O52'$., JN
e H:)r NOO\NC 41 ~1% HO
50 pd 1.23% | 1 OHS.

Cal culated ~ off ~s OH val ue
C83H91C13N1 O "~ OH O 0020) JY (HYO 10-
o(HCIl) 3. 2 HO, A C 47.56% OOH
| N6.68% 80 O-0,,,, C COH=I 097 U

:.53% off/ NIHV Measured H N NH val ue
.55% FINO O

C

0
H
0_3
ra

Exnmale

Elementary

Structure :
analysis

Calculated
value for
CETHITCHINY
1029 -

2. 8HCI -
12.0H20

C: 47.09%.
H: 5.62%.
Noo6.94%.
Cl: 10.86%
Measured
value

C: £7.03%,
I 5. 57%.
NDOTL2UR.
Cl:o10.79%

Chiral

[M137
=1900

68

Calculated
value for
CR5H5C 13N
0029 -
2.THC] -

12. 3H20

(: 47.55%
H: 5. 74%.
N 6.52%.
Cl: 9. 41%
Measured
value

C: 17.515%.
H: 5. 65%.
N, 59%.
C1: 9. 44%

Chiral

[¥+1]”
=1825

Calculated
value f{or
(STHGTCTANI
1029 -

3. HHC -
120

C: 46, 93%.
ft: 53,503,
NooBL 875,
Cl: 11.31%
Measured
value

C: 46.91%
li: 5.51%.
N 6 99%.
Cl:o11.28%

Chiral

OH

Wil
21900
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\ o~~\ H 10% HONG41% i i NHZ CI 10. 51%
): 1.39% OH HO OH OH Chiral Calculated value for
~~i\/ \ , HQ,, OH C831192C 12F 2 S OH N10028S F HN
\O~/O-\roCH (1120) I?. "OL (1CI)3.2 H2N O 1:0 C
46.33% HO,, C 11: 0.58% J -, \ +1 ' C :
8.50",,, SI 0Oc\ 1l o,.,O0H=1317 F1.77% S: 1.19%
OJ., INN121" N--*NH Measured HHil Hvalue FINO
[o1@2N 4(7. 30% Ho, r \O >~ 11: .i. 13% till NHZ \: 6.

G 011 OH /\- OH HO - 155 [0126]

[TdOledaht ary Structure analysis OH Chiral
11 HO ~ (OH value for

[ Tabl e 38] E -pi,
Cal cul ated F

Example

Structure

Muts Elementary
| Stectrnmetre analysis

Chiral

i

NH,

N H:

Calculated
value for
C8THITCI2F3
N10030S -

3. 1HCT -

12. 2H20

C: 6. 33%.
K. 5.56%.
N:o6.21%,
LCl 8.02%.
(M1 20E ) 53y,
192 lsp oy
Measured
value

H C: 16. 34%.
5. 47%.

Chiral

Calculated
value for
C82H95CI NI
1028 -

3. 2HCY -
11.2H20

C: 47.953%.
: JH: 5. 87%.
A )
TSI 8.90%
Measured
value

C: 17.30%.
H: 3.95%,
N:T.56%,
Cl: §.84%

HO.,
/\I' o /\\’OH Chiral

Calculated
value for
C89HI0SCT2N
120308 -
14T -

11, 2H20

(. 16.66%,
H: 5.93%.
[M=1771N: 7. 345,
=1927 {C1: 9. 90%.
S 40%
Measured
value

C: 46.01%.
H: 6.00%.
N: 7.59%
Ci: 9.98%.
$:2.0%%

-152-




S OH C83H92C12F2 \~r HN, - NI0028S / ~'\ OOHO
(H20)9.9- F (HCO)3.3 H2NHOO',;0C: 4i . ORV
HO, C li: 5. 48% 0 O\: fi.62% f11'lj C S. S7%
a V.~ OH-181- F: I . 9% S alk O\ .,,~H\\ HH
NH H Measured ~~~YYY IIIf _ 1Y - value HNO OO
~~. .NCI 12% HOH 5. 19% i NH, 6..S,5% p"I \ /
Cl: 8.82% OHF.1."1.% HOCOCHS: |I. 42% OH Chiral
[0¢aB]:uI ated HO, OH OH value for | - C83HI6CI2N1 O~
HN\ "' \ O 0 OH 0029S (H20)1i.2 HzN HO -,\ VO (HC
[Ta:b)é335b HO,, d. C 37.50% OOOI \ 1 OCH Ss:i 0"

01;,. ¢ =1511 C 1 : 8:3.5% S: 1. 51%0 . . NN /~NN

Exa

Measur ed Structure e | Elementary

analysis

‘IO

HO

Chiral Calculated

N value for

AN CSTHO4C I 2N

0028 -
. 3. 1HC) -
4 /t,/
0" "0, A
| ©
07) N N
H

12,8420
C: 16.99%.
{M+15"H: 5.97%.
=725 [N 6.37%.
Cl: 8.73%
Measured
value

C: 16.97%.
H: 5.90%.
N: 6. 88%.
Ch: 8.79%

Calculated
OH value fer

- (§THOTCI2F3

N NOH Chiral K10029 -

' » : 3. 1HCI -
11.3H20
C: 47.00%.
H: 5.56%.
N: 6.30%.
[Mt1]YCL: 8.13%.
=1905 {F: 2. 56%.
S:1.44%
Measured
value
C: 47.05%.
H: 5. 49%.
6. 33%.

e

N:

Cl:
F:i
S.

OH Chiral
_ Calculated
value for
C8IHI2(C 1 2N1
06288

12, 8H20-

2 6HC.

C: 46.02%.
H: 5.73%.
[M+i1'IN: 6. 63%.
={787|Cl: 7. 71%.
S 3.03%
Measured
value

C: 16, 02%.
H. 5.38%.

N. 6. 76%
Cl: 1. 115
b l []|




HTIIf HHvalue HNO OO NC4 49% HO- OH 5.679%

OVii' / NHz \': 6.fily. I \ i C: 835% | OHI S
1.44% HO\~ CHOH HOOH Chiral Calculated | s | OH
value f or C841196C1''V1 HNC,. ~ OH 003052. o |
(H20) 12. 4- HzN HO-,\11 101-1 ."O (tic. 1) 3. HO,, ~ ,
C 1.5 B4% I|I~0O 00" H S.6 86 ~-~ 11+1 - N fi.
3li'C. 1a 0~ ''0,,,. \ \ OH=1859 (! : {1 li HI HS$:

[0124D1 N N NH Measured HH~! | Hvalue HNC OO0 0 C.:

1.7. 82% HO,/111: 5. 5r% NH2 OF 1)9 OH HO - 156
[Tab®128] [Table 391 E-, p], Elementary ul analysis /,F
off Calculated Oi HO'' OH Chiral value for

Example Structure | Flementary

analysis

Chiral

Calculated |
value f{gr
C80H91CT2NT
102882+

12. 1H20-

3. THC!

C: 45.31%.
H: 5.62%.
S R AT A
3% [C1: 8. 53%.
S 03.02%
Measured
value

C: 45.27%,
H: 5.35%.
N: 7.39%.
Cl: 8. 47%.
S: 3. 16%

Chiral Calculated

value for
C82193C 12N
1028S-

12. 9420~

2. 8HCI

C: 16.50%,
H: 5. 79%.
[M#1]7|N: 7.27%.
=1782 [C1: 8.03%.
S 1.51%
Measured
value

{: 46. 48%.
H: 3.70%.
Noo7.40%.
Gl 8. 03%,
Sl 18%

-

Chiral
Calculated
value for
C82HI3C 12N
1028s-

14. 3H20-

3. 5lC!

O 45, 419,
H: 5. 81%.
[M+1 7N 7L 10%.
=1782 |CL: ¥, Y9%,
S:o1.48%
Measured
value

U 45.33%.
H: 5.60%.
NooT19%.
Cl: §5.01%.
S0 43%




s~ of f C831-193C]2N1 N, | " H
|

OH 1030S 0 (H20) 1
1, 3 HZN HO\~ O~ ,," C

O
2. 4 ,, ~ d
5

HC :
85 nmbo/ o cl o OH S-6

47.05% O CH 5.61.. N i

a : 7.36% S: 1.51% o :

NH value HHHO HN\ O

53% HO NHZ N 42% o OH S: 1

Chiral Calculated ( S off value for HN C31HO6L' 12\
[01#8N HOr 0 ,00 (11C1) 2. HHQg, C C: 41.54% OO

If: Hi% 6.60% 86 0 """On, " C \' I O\~ \\"CH N 90
[TaB1 381 02% O S: 1.51% Oi,,, rH N Measured H H INH
value HN\ 00 Oao NC -): . 51%

rH Measured "N ~( N
N~ C 17.03'% " II:
.10% OH HO OH HOH

- O~
—- &>

\
I
i
r
00
S

Bxample Structure Muss Elementary

Speetremetry analysis

Chiral Calculated

value for
C84HI3C12NI
1028S-
(H20) 12. 4~
(HC13 2.3
C: 17.70%.
H: a2.72%.
TMHL]'INT 7. 29%.
OH =1806 |Cl:7.21%.
S:1.52%
Measured
NH value
N C: 471.714%.
‘ H: 5.39%.
NooT.35%.
\/ Ct: 7.23%.
S, 1.37%

B C83HI1C13NI

o770 OH 00275
(H20) 10
HAL o HO (HCD 3.2

N '/,
HO,, o9 C: 47.56%.
0 o\ 3. 10%.
J, rodhd | N M=13]N: 6. 684,
50 ' 07 0, A~ N S oM 21797 €1 10, 495,
’ j 0 S 1533
0 ., V., N N Measured
N e | y value
’ C: 47.55%.
° 0 R NN H 5. 10%.
- N: 6. 81%.
: ~ €1 10.51%.

| S 1. 39%

/Y H Chirai Calculated
7N
NN M value for

Iz
pd
I

—— OH Chiral Calculated
' value

« 4 Y Ho, _~_ LOH for
; E%\s/\i g ’/\/ on C831192C12F2
0 N10028S-

Oa -~ 2OH 120 12+
aen 3.
HoNg o “O\wLO) " Coo46.33%.
p ) cl H: 3.58%.
N °© O N 6A1%
/ = . d.9 .
LJ ~ | \T\\ [M+13°[C1: §.57%
A =131

N 9 TIF LT

value

Ui i H ~ .
o 46, 30%,
0o o}\"‘\N\ C: 46.30%

i 5. 43%.

: f . | Dy

1 4 ; NH, . N6l 62%,
é’w ~ Ch: 8.30%,

| LT,

SN o O $1oidu

o o 51 49%
O\) ; )L N i I o | Measured
e \ﬂ/\ \./\NH
o
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H20 (

HO~; 1.
S: AN CH HO
Ho, r

00

EE

43.61% 0 111
OH 18 4 A S5,

o~

[0136}

[Tdral
for

~N NNN
Hi %

- 157 £61281

62"

Cl d Chiral v~" \l Ho Cal cul at ed

ff

201 1 HNI (HC1)2.9 HOHO'" 0 0 C C

1; . H . 80% N 6. 820 ,0, Dy I!
c 0 Masured HH\HH,/H val ue

0]
rl
1

, NH2 N: fi. 65% i C: 7.98% |CH

value | or NI HCOH 44 H93C141 10

N NH C 11, 69% ~ NN HOI(~HHHH..

oo~\Ho O~ oHOCI IIl. NH HO COH
[ Tabl e 401 G oinpl Structure Elenmentary

O

3Psis F FLli, Chi ral Calculated 1~, | HO val ue

Esample

Structure ot

Mass Elementary
analysis

Q0

C83H8
N10G?2
(H2)
(HC1?

H: 3.
N: 6.
OH =1817(F: 1
S:

N . \H Meas
Wi/\' N value

712K,

(o] i N C:47.
o/\__-“ ~ H: 3.

A

S:1

C: 47,

egen: s
.79%.
LA1%

\( ¢l 8.
Pl

Chiral Calculated
value [or

201282
8S-
9.9
3.3
08%.
18%.
62%,
87%.

ured

19%.
5a%.
&2%.
79%.
12%

83

value
C84H9
(H20)
HCH
qH 5,
[M+177N: 6.
Sii

Meas
H value

H: 5.
N6

C: 47,

OH <1811 {C1: 8!

C: 47,

i Ct: 8.
S

Chiral Calculated

for
6CI2N1

00295-

b2
3.0
50%.
76%.
60%.
3a%.

Sal%

ured

19%.
hi%.
61%.
35%.
14%

54

C8419

(H20)
ey

H: 5.
LN 6

H S
N\')\ Meas
. NH

003052

C. 15

OH IREL (WA

(I 3.

Chiral Calculated
value lor

BCI2VI
9.
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3.0
Rk,

B3%.
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Sk,
Gt%
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value

n.
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C84H93C] 2F2 NI
(HC 1) 2. 6 HZN C. 95.
N 6.99% 5S ~

ia
~~~ Cl:

|_k)"

N ~,

F
oy ., N'r. N N=N=", .
0 H/mil

HH HI1IHH AR C-
. 36% HO NH2 1.62%
[0¥85]Chiral value for OOH C851191C I 2F3 N(

VI1029"  /~/N\\,"

[T4AN36] X3.99%
gg / d: 9.17%

.\Oa:

HO\~~'0C If: 5. 71 %

7.39% .. |.
|. 722 C1 0 O Measured HJ H,HH™"
NH C 15. 73%
-1. 05%
HO -OH'" F F\4,, 0 Cal cul at ed
i H OH
COD "'"0 OH (1120) 17. 4 Qd) 4
HON 6.
cl O [M+ 01/ \ SO—I =18 OF 2. 16 .1

1028 N,,~\~N_ OH (120) 16.
HO, pcl
Y 118 |

a
H:

H1I

HN.
" C

691

ofv ., 0 Measured

Exantple
43 060 O HN-H

H Et_tlruc\zlhle“' H '

L 11 H o] -
T T Ly

H value N C N
58

.| Elementary

A |an§ysis
™V T

A Arac

s0% HO N

. HO/
Q\ f//\]r’/\\s/)\‘] .

HN
\

VIIIIVI | ==Lt 1T

'06%

Chiral

4
N
q

ML

=1826

Calculated
value for
C&3HO3C1 2N
10305~
(H20)11.3-
(HCH 2.4
C: 47.05%.
H: 5.61%.
NoOT.20%.
Cl: 7.36%.
S:1.51%
Measured
value

C: 47.03%.
H: 5.33%.
NooTL42%.
Cl: 7.34%.
Sl 0%

Chiral

36

M)

=1795

Calculated
value for
C84HI6C12N1
0028S-
(H2M 12, 4-
ey 2.8

C: 47.54%.
H: 5.87%.
N: 6. 60%.
Cl: §.02%.
S: 1.31%
Measured
value

C: 47.51%.
i 5. 62%.
N b, 65%,
Ci: 7.98%.
S: 1. 42%

Chirat

TR

=844

Calculated
value {for
C84H93C 14N
1028-

(H20) 17~
(HCN 2.9

C: 44.67%.

N 6.82%.
Cioojti SR%
Measured
value

C: 11 069%.
H: 5. 87%
Noo6.89%.
Cl: 10.§2%




F: 2.38%
OH value f or
(1120) 13. a'
C. 46. 19%

HO OH OH Chiral

HO,, OH Calculated 11 H

Nom\/N\" C61199C 25! p'O H 1028. HZN
HO\;,.. 0J-,;0 0 (Il(: 1) 3. Z HO,, |
[ONLl I H G 03. 1 ii. 394. 0 CH

1801 C: 9.83% Cl o H Measured
0N OO JO11 . | INfi. 9s%
HO OH OH - 158 [0129] [Table 41]

[012Bknentary Structure analysis OH
NO HO,,, ~~~OH value f or F ,

[Table 20D29' (1120) 10 H2N (11C 1)

N:
H
HO
r,
Ch
H
' 2.

[
oH

~ 46."' .

| : 9..11%
b

Cal cul at ed

i
11191C. 2F\

HY H
NH2 1
!!!I
ra
cs
6

Example

Structure

Maae Elementary
" analysis

TN
S8 i

Chiratl

Calculated
value for
C&4HA3CI12F2
NI1028-
(H20) 16.5-
(HCH 2.6
C: 45.74%,
H: 5. §8%.
L R
AL R
Measured
i value
NH Co 15, T3%.
\/ B H: 3.82%.

- N: 7.05%,

\ Cl: 7. 36%.
Foil62%

89

Calculated
value for
C8AN94CI2F3
NI1029-
(H20) 17. 4+
(Hen 4

C: 43.99%.
H: 5.77%.
- L
(M1} Ei .ﬁ;,hff'%

- S(’]O - .‘~. l. .
A RS
Measured
value

C: 43.96%.
H I: 5. 69%.
N: 6. 80%.
Cl: 9.16%.
F. 2.38%

Chiral

90

Chirai

Calculated
value for
C86I195C12N1
1028+

(1203 15.4-
HCir 4. ¢

C: 46, 19%.
H: 6. 045,
Nooh. 89%,
Ch: 9.83%
Measured

ralu
é: 4(?. 20%.

;5. 83%.
Nooh.98%.
Ch: 9. 76%

Ml
21804
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HOWL, ..
LML] O :

01'*O0 d
7.53%

p OOOI1l: 7.51%
F 0.37% OH HO OH
ral value f O r
o/ .,
[o129]1C H 5. 679;.
0.871% 'a\ C O

73.1 c¢'
O\ NN N-\\ H ~ ,\ NH val ue

0 of f (H20)13. 3-

C.15.22%0 . Ho, H5.79% 91 OH
ppF 0 S3% HH Masured
HNO Il HH- (.: fib. 23%
HOy ;\ T. 30. N\HL CI : 7. 611.
F/ OHCalculated C HO,, OHCh i
H C311193C13FN N OH 1025. \,. ..
(1r1ca)3 H2N Clii. 30% HO O
O0=1323Cl 9. 6% 0o Il" \ off F
Ol Measured HHN,\NH value .NN

[T&Ble4G] O HNHOO\N JHH 5 .1i3%~Y\ 1.'111%

Example

Elementary

Structure . somn ;
analysis

91

Calculated
value f{gr
(RINATCI2FN
12029~

(1200 15-

Chiral

M#1]”
SRLE R 3"
Measured
value

C: 45, 23%,
I 3.87%.
NooTL80%.
Ci: 7.61%.
F: 0.§87%

Ci

92

Calculated
value for
C34H93CI3FN
11028

(H20)13. 3-
nen3

C: 16. 30%.
H: 5. 67%.
. N .
M0y g 763,
SI828 4 8T
Measured
value

C: 16.274.
H: 5.63%.
NooTL20%.
Ch. 6.69%.
Foo0.97%

Chiral

oNH

Calculated
value ior
(SGHY6CT2FN
11028

M2 14,5
qich 2.7

C: 47, 31%.
1: 5.91%.
N7 06%,
1820 *“ 0“
o , ! SN
Measured

value

(: 47, 26%.
I 3. 83%
AN
Cr:

Chiral

ML




HONH2 C 9. 111'9" f: ILi7: OH HO OH OH Cal cul ated
HO,, OH value for N O OH Chiral CS(i HO6CL2F\ ~~ \,
, /.., =21102 V ,-,~0o0H H2N (HCl; _. 7 Ho\\,,, J.,
C HO,, 0O'""'0d ~\111: 0.91 93] | 11+1;. r.
OHG /1 'y Hj I H Masured 0 Y' "' N+l N\,_ NN . . NH
vaIueHHNHOOHHC: 46% NH, C 69% OH F 0!77,

HO- 159 [0130] [Table 42] E. anN~r Structure

1é()émantary analysis S OHv~ a Calculated C Nit
HO, OHChi ral value (o. ,~~Hrli OH C84H94Cl3N
[Teble 4@H 1028S- 0 14. 4 H2N (HC 1) 2. 6 ° HO/ ,/0 cl
C._45.891. HO,

Example Structure S Elemaint_ary
analysis
f/\/s oH
/ P v H _ Calculated
N i i HOy,,, OH Chiral y v
C,/\J a y value  foi
\/\/N\ ' oM C84H94C I 3N
e . : 10285 -

o 'O\[\ro*‘ H20) 14, 4-

HaN, (HCIY2. 6

E HO_ v -, C: 45, 89%.

HOy, { Ry

%\‘ _ 0\)\(0 . H: 5. 75%.

. : N ~ N T
9 " . T on (4130019 03s,

0, ! , e
/N cl \/ o X o . ST PTRNRRT
i ; It ; Measured

’ S value

C: 45, 84%.

H: 5.63%.

NooTL TR

Cl: 9.05%.

S:o1L51%

Chiral Calculated
i value for
= C84H94C 13N
0 OH
ST o : on 10308 -
S ; :/\{ (H20) 14. 5~
NN oH HCD 3.2
07 g ‘L C: 44, 76%.
. o 5. 64%.
s HO. s g AN $i%
% v, M o o CTTRR R
- 3 o~ O i o i 21871 L] 9. 75%.
; ] N N e e VN SOl
/L | H | !
S0 g k | § oH Measured
7. N N [ A .
i ‘i: Y oo \( c|> . value
;. . \ H ; 14, 69%
o\/ ,H/lol ./N\\l/\[j/[k-’N\“" \u/l\:_\r«u—c :; éllstlwgl.
0\7\] I/\ 0 oS © N N OBUTY
wo 1) " [ Cl: 9. 69%.
,/\/\'/ 2 S:o1.43%

Chiral Calculated
value for
CRAHIBCT AN
102G-

(H2) 13. 5
(HC) 3

C: 45.35%,
el G0
L“T] VOB Y6Y.
o SIS0 ey 0

5 | Measured
B I“\\“.\NJ\ oNH value )
! R \( C: 15, 53%.
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AT HF
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OOH 5. i. I OHCI 9. 03%

cl 0o

, =1319 S
1.46% "\ JI HI P. 1! Measured O\Y "HNM\/~N N ~~ N1

%N\H value HNO "r 1i HH1 (,: -f SI°. p_/ 1 00O
I1: .5.631 1: HT 14's NH2 | Cl: 9.051. J: 1.51%
HO OHOH Chiral Calculated J value for Y.o OH
C84HO4C13NI o s~/\ 1030 HO, ) N-\/ N I OH111C1)
3. 2\0O "o HI : 44.76% HzN 11: 5.63% HO, 95
[018d]. /~ Oo O [MH] C: 9.75 % cH Measured C O ~
ovalue H~xIl _Of/ "NI". /Nb~N N~ NH ~: 1.1. h9
[TableMBIH OHI Mo oo \\ ~* CHO 1-1 F C | 9. 69%
r-/ NHZ S 1.43% HO " OHOH OH
Frnmple Structure T
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FWN\ Chiral value [qr
AN / CSZHIICI 2K
F NTN-N N12029-
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97 OSSR T
FI8350E o gy
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value
€ 45.13%.
H:3. 69%.
NOTTIY.
Ci: 7.99%
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N ﬁ\ !,:_, HHO,, | OH 1ra S:lljglat«?d
NN ' | OH for
AN R C84HG4C AN
O O, OH 1029 -
HaN o H20) 1. 3-
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NN A | O\)\r ey [ - TIE,
438 7 ' ' s [N 6945,
TSN N A N B (TR T
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. N O H boA Cr 45348,
o ~ . © o o 1 5. 68%.
HO o Y | SRS
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HO = OHOH
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HD 13,5
_ HO~ g, C: 46, 00%.
ROy, ? “ I: 5. 67%.
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OO NN SN O\Q\IOH o TSR g
o I N . I H [ ! Measured
RN 8 A NN S nNH value
E/ ﬁ/lor ¢ \H/\H N C 15, 98%,
o o} o} o} N H: 5. 62%.
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HO /\//\( ' NH, ;‘1: s]vz
i[ : i A9%
Ho” S o, O




Cl O Chiral Calculated Hoi, OH CH value fur N H C
CS91(93C 1 I N!' 0o OH102°9 . HzN1I1ICL)I3.i Ho~\"
~ooC (HCI) 3 HG, _ 9 r~1r I 11: . 60;. OH=1
Si(r d ool 1:1 1. "20nHH. Il Measured NH p/H
ONH~H*, Nvalue O~ 000':.t. 50"1. HONH2 C. 1
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value for
C34H94CI3NI
1028+

(H20) 14~
(HC1Y 3.5

(: 16.03%.
H: 5. 717%.
N: 7.03%.
Ci: 10.51%
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value
C. 15.96%.
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NGl 12R.
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<1810
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value for
C87THYG6CI 2N
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3.5HCD
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H: 6.15%.

- AN 5. T0%.
M 30m,
183115y 0%

| Measured
value

O 14 448,
H: 6.13%.
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S:o1.36%

ral

Chi
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CS3H93CI3NI
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18401200 -
3O3AHCD
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\( A
(i
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[TabPe 45H0 '/

\ 0~ .'"0 OH CS 11191CI 3NI ~ 1029
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OH-Hp Xl HIt HC
7.1:inl. %\ NHp C [

Cni ral Calculated
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=
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\
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Example
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value for
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2.8(HC D
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Cl: 9.15%
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value
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value for
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value
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F~~ 1l HO :, OH value for N\/N C OH CN1119301""1'"'3
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7x N NH Measured O ''" H1. HNI' Thi ' N~ .. N
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HO = OHOH
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/0y H\H V~ Measured N N~~~ N ,NH value 01 ~y HN
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HOIl li HIl HC 41. 1.
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[01364bl e 451 Structure El ementary
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OOHC 3
HO
M OH 7l

ral Calculated A H OH val ue f
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Exnmpls

M Elementary

Structure

analysis

110

Chiral

—

M-13"
= 1847

Calculated
value for
C83H93C13
N1002852-
(H20) 13.1-
(HCD) 2. 6-
(CH3CN) 0. 7
C: 45.05%,
H: 3.76%.
N: 6.66%.
Cl: 8.82%.
S 2.85%
Measured
value

C: 45.08%,
H: 5.54%.
N: 6. 30%.
Cl: §.80%.
S 2.57%

1t

Chiral

(411"
= 183

Calculated
value {or
C83H93CI13
N10029S-
(H20) 14. 1~
(HCD 2.7
C: 45.61%.
H: 5.71%.
N: 6. 41%.
Cl: 9.25%.
S 1.47%
Measured
value

C: 45.61%.
H: 5.52%.
N: 6.52%.
Cl: 9.18%.
S:i.26%

Cl

Chiral

MHD
= 187

Calculated
value for
C83H93C13
N10030S2-
(H20) 15. 8-
(HC1Y 2.8
C: 43.96%.
H: 3. 66%.
N: 6. 18%.
Cl:9.07%.
S: 2.83%
Measured
value

C: 13.95%,
H: 5. 37%.
N:6. 4%,
Cl: 9.09%.
S: 2.61%
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HO J., 2.8(HCI) / OH 5.98% 103 00/ VvV I \ rl OH
=1311 C Measured 0 J N1 N~N~.,\NH value \\/ N/°
c~~ i~ Hi C HOHNZ7.45% OHNI" | OO0 p H HO
59.11 \ NHz ~ C: 9.11% HOOH CH C Calculated OH
Chiral value for HO,, OH 102852 ("13\'I HCr OH 19.
6 (HZ() . SJ\. W O0OO0OH3. { (HC1l) HN' T C
42.96% Ho\ Q3 ., OIf: 6.06% HO,,.. G _ N 6.
[0186d%6 104\ oj [ 18 ] CI : 9.88% ~1 1 OHHH
value HIIlI Hvaluue ONM~( NXY N~""*NNHC . H
[TaBle 48] ~. 0 1 5.91%5.91 % 004 YO6 . i 1% HOI

I CI : 9.89% NHz S:1 . 10% H HO ~1~10 OMH

- Structure ot | Flementary

(:)H Chiral
; Calculated
value for
C86HISCI2
N10028S-
(H20) 15. 5-
(HCD 2.9
C: 46. 79%.
H: 6.02%.
1 N 6. 34%.
B fei Tsm,
SIS 1L 4a%
Measured
value
C: 16. 74%.
H: 3.75%.
N 6. 27%.
Ci: 7.80%.
S:o1L 3%

Chiral Calculated

value for
C84H94C!3
N11029S-
(H20)18. 3~
(HC1) 3. 3-
(CH3CN) 0. 6
C: 43.83%.
H: 5. 86%.
IM+177 IN: 6.96%.
= 1858 |Cl: 9.57%.
S:1.37%
Measured
value

C: 43.76%.
H: 35.59%.
N: 7L 03%.
Ct: 9.59%.
S:1.32%

114

Chiral Calculated
value

C85H95C13
N10028S-
(H20) 20. 1+
(HC1) 4. &-
(CH3CNY 0. 6
U 13.05%.
H: 5. 94%.
M:17 N 6. 17%.
= 1841 |Ch: 11.30%.
S:1.33%
Measured
value

C: 42.76%.
H: A, 64%,
Noo6.33%.
Cl: 11, 49%.
S:o1.31%
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2

HO, ,
a HX p
H HO H
Tabl e 46
H ) ,. SOH Chiral HOH NN~-~N~ "0, OCH H2N

5. ~0JOHO106/ OOC [M+i" C \\ OH-1811
HOHO", NNNNNHH HOHNHOH O0O..N~ NHZ O
]

OH Chiral / ~NHOHO- 0 OH HzN HO," U
105 10 0,.. ~C \ OH =1800 H O H O- NNN
NHOON- NHz OHOIOHOH -163 [0134]

F-i" Structure nia.. Elenentary analysis

%OQ
— T
IN

—

OéQ

[0138

[Table 50]

Cxnmple Structure gt Elementary

analysis

o Chiral

Calculated
value for
C80H83C12
N9026S-
(H20)13.6-
Heh .t
C: 47.78%,
H: 5.63%.
w51, g
= 1688)5. | soy
Measured
value

C: 47.77%,
H: 5.58%,
N: 6.39%,
Cl: 7.18%,
$: 1.53%

Calculated
value for
C76H80C13
N9026S-
(H20) 11.6-
(HCD1. 4
C. 47.20%,
H: 5.45%,
TSI A
= 16724s. ' g6y
Measured
value

C: 47.13%,
H: 5.36%,
N: 6.59%,
Cl: 8.13%,
S: 1.62%

OH Chiral
: Calculated
value for
C75H79CI3
N10026S-
(H20)11.2-
(HCDH 1.9
C: 46.29%,
H: 5. 35%,
+IN: T.02%,
M1 11 - 5. 933,
= 1673). ¢ g5y
Measured
value

C: 46.07%,
H: 5.20%,
N: 7.27%.
Cl: 8.84%,
S: 1.46%

118

cr .
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S H Cal cul ated HOOH Chiral

C 46.10% HH 5. 70. 10.
~1 | Measured O "N (e,,.
ol( HHC 16.06%
6% 6~b \°" "N J NHZC 1% S !..4ST:
NHHG,, OHCh i ra | Calculated OH val
[018H] C841194013\1 10 CI HZN H (H ?0) 15.

HO HN\ I

value for N

3N1 00,18S S 0o OH (HYO 13.1 H2N HO (FIC
of f
/N N I AN NH

=1815

1. No (I. a
HO OH OH CH
ue for pj ,gyo

" 0 HO C

(1101)3.6 p

% C. 45..)0%

H 5.82%

"OS i

I H 11 S

H =1811 C.: H).5i
N , NH val ue

[TaB151] HH,
N\ ~

Measured O N4’

N N~

Example Structure

Mass

Elementary
analysis

119

Chiral

M1}
= 1668

Calculated
value for
C76H80C13
N11026-
(H20)10. 2-
(HC1) 2.6
C: 16.85%,
H: 5.33%.
N. 7.91%.
Cl: 10.19%
Measured
value

C. 16.81%.
H: 5.33%.
N: 8.27%.
Cl: 10.16%

120
]

~< 3 7T
N A\
Q .,»-. Y
(=)
{ =]

Chiral

iMe13}
= 1668

Calculated
value for
C76H80C13
N11026-
(H20)13. 1-
(HCH 1.8
C: 46. 30%.
H: 5.52%.
N: 7.82%,
Ci: B.63%
Measured
value

C: 16.27%,
H: 5.41%.
N 7.88%.
Cl: 8.66%

121

Chiral

M+]+
= 1856

Calculated
value for
C85196C13
N11028S-
(H20)18. 7-
(HCDHY 3.1
C: 44.23%.
H: 5.96%.
N: 6.68%.
Cl: 9.37%,
S: 1.39%
Measured
value

C: 44.22%,
H: 5. 76%.
N: 6.39%.
Cl: 9.32%.
S:o1.34%
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HpHI HC15 {S HONHCI '10.591v , /~/ OHHOvV
OH - 164 [0135] [Table 471 M Elenentary Structure

analysis OH Calculated H N -\ OH Chiral value for F.
Fr ~ C851199C|2F3 O_ H 0 ) N12030- O O oH (H?0)13. 6-
HZN (11Cl1)2.9 HOHo\:-"~O-",~ Cl C 45.43% " ti O

f: 1.79% N 7.08% 109 off [M+ 11 C :7. 73% O ,

- Qi J =189 F. ,1% o0 HH Measured ,,; "NAi,.. \ ~N
N . ' Aavgipusl bxhigle bf précesebs forjprodbcidy he@e®ompfdunds,
55.38% HONH2 t ClL 7.76% HO OH OH F : 2.96% -165

procBdstll for pfédh@ng@bmpounds of Example 13, Example 30, Example 80,
Example 117 and Example 121 will be exemplified below.

Other Example compounds can be produced by the same methods as
follows.
Example 13
[0140]

First step: Production of intermediate compound 2

[Chemical formula 76]

OH
HO A OH

GalT
UDP-galactose (1.5¢eq.)

o
ajkaline phosphatase

a -lactoalbumin

50mM Tris+HCI (pH7.4)

10mM MnCl,

1; Chloroorienticin B

Chloroorienticin B (compound 1) (100 mg, 0.069 mmol) was dissolved

in 5 mL of 50 mM Tris-HCl buffer (pH 7.4) containing 25 mM MnCle. 30U |
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El enentary Structure analysis C OH Chiral Calcul ated
HO OH val ue for H C831193C13 OH \1002852. SS N ...
\" /1...0 OOH 0 (H20) 15.4 HN Y J (HC)2.6- HO,..
od (CHBCN)O. 7 Ho., C 45.05% O H 5.76% 110 OH
[M12 N 6.669. Cl 0/ 0 =1847 Cl: 8.8 2% H-HS:
2.85% O Jf NIi Nk\ NN .. NH Measured HN N O, :
value p 0 0~0\ / C 45.08% HO5.54% ~/4." NH_ N
of glkadio plOsphat&@P6 H@-madufatused By Sigmal) 3 @k 6hi r al
Calculated \ HHO . OHvalue for 1 OH C83H93C13
a-laete@¥adbiNnin,. 63 mg((1 QrinbDAFAIBP- £4120)cké, and"ZV dBw
(HQl) 2. 7HO., 00 C C 45.61% O fl 5.71% | ON

mifk-4dfved BN, PEalddtddWHransferas® (G5807 manufactured by Sigma)
were sequentially added, and the mixture was stirred at 30°C for 15 hours.
The reaction mixture was purified by reverse phase column chromatography
to obtain 90 mg (yield 81%) of compound 2 as a colorless solid.

[0141]

Second step: Production of intermediate compound 3

[Chemical formula 77]

OH
HO,, A~ OH

HO\\\\

O’b =

galactose oxidase

-

catalase

50mM KH2PO4'K2HPO4
buffer (pH6.5)
e

The compound 2 obtained in the first step (30 mg, 0.019 mmol) was

dissolved in 3 mL of a 50 mM KH2PO,-KoHPO, buffer (pH 6.5). 3000 U of
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H OH.O0=1831S: 1.47% O ,N N NH Measured HOTr N
value O HNo Hy p" VC 4561% If: 5.52% HO NH,
6.52% Cl : s.18% HO~ OHOH S: 1.26% ClI OH Chiral
Calculated HO,, OHF-7\ value for H OH C83H93C13
SSM.' 0 o off N10030S2 if '11, 0 (H20)15.S H.N (HC
) 22 S HBHOpOC C 43.96% ... O H 6fi"i.
112 1" i\ OH 51+1] C1 :9.0i. O 'O Y O = 1879 S 2.
catabaseH GBOHmanvEactured by Bikma)] And&I300yUNf Tadiylidm N
value HNHO ~ I HC43.95% 000 HA5.37.U i\
deibdrbddés- it gllact@e0RdaseS(1599665hAn ufi tQrk Obly-M P66

Biomedicals) were sequentially added and the mixture was stirred at 30°C
for 24 hours. The reaction mixture was purified by reverse phase column
chromatography to obtain 25 mg (yield 83%) of compound 3 as a white
powder.

[0142]

Third step: Production of objective compound 4

[Chemical formula 78]

oH b B
HO,, A _,OH CI‘Q—&
(j' s~ NH, - HCI
. OH

Oz ., G (15eq.)
o D ~OH a
H2N o HO\\\\ / DMF MeOH
O’ch' N 2) NaBH;CN (5eq.)
Ay, N
HOOC
OH
HO OH 3

(5-(4-Chlorophenyl)thiophen-2-y)methaneamine hydrochloride (359
mg, 1.4 mmol) was dissolved in a mixed solvent of 30 mL of

dimethylformamide and 30 mL of methanol. The compound 3 obtained in
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[01371 [Table 491 Structure Elenentary analysis OH

Chiral HO,, OF Calculated H value for OH C86H93Cl12
' 0 OH N10023S- (H20) 15. 5 H N HQ

0

o 9 HO. 0C C 46. 79% 0 OH 6.02%
1:3 ~OOH fM11" ": 6.34% \ ~\ CIl : 7.37% H H
~l( 01 =121 S 1. 15% ~ ~ry Measured 0 JHO N N' '
-N,,NH Walue HHHC 46. 4% CH a.75% HNH 1':

thegsecondhstep (150 802/60.0H8no. wasmd il G dEhe«Cmik tureawhs
Calculated HHO, OHvalue f or \ N OH C31H94C13 C

stired 4t Qbod tOHpbiidRe f@ 2 HAO)Ys.18Sodiunklcihhbidrohydridd (29 mg,
HO\ ,.. 00 C1l (CH3CN) 0. 6 HOC 43. 83% 01 / [/ O

0.46: mmd@b%as added, and the mixtures was stirred at 70°C for 2 hours.

The reaction solution was poured into diethyl ether, the produced precipitate
was collected by filtration, and the resulting crude solid was washed with
5% aqueous sodium chloride solution to remove unreacted sodium
cyanoborohydrate. The resulting crude solid was purified by reverse phase
column chromatography to obtain 78 mg (yield 46%) of compound 4 as a
colorless solid.

Example 30

[0143]

First step: Production of Intermediate compound 5

[Chemical formula 79]

OH .
2 N
HO o Meo—©—\ S
BZN & HO\\\‘ 0 ’O 0-& N
H o oCI lea) °
(leq.)
%
//,, N

.
NH
N \H\ Et;N (legq.)
HOOC
g NH2 / DMF:DMSO=1.5:1, .t.
or9

1; Chloroorienticin B

-173 -



O LMH" N 6.96% OH 114 0. \ G \ 0 0 = 1853 C:
9.57% HS: 1.37% N NN ~N"''NH Measured HNH O 1 H
Hvalue O0 00 C 43.76% H 5.59% HO\ NH N

7.03% C: 9.59% Il HO\CHOH S |I. 3'1%OH Chiral
Calculated HC., OH value for /j N OH C35H95C13 Cl
\.. ~Op " OH\100280 (H10) 20. I HNII (HC)4.8

HO , .. 0_C|_(CH3CN) 0. 6 | C43.05% O H a.94% No
6. 17Unlet n®troferSgal streant, FNg XM 4 mntd]) dBéHloEdorienticin B

[1.50% H 1.33% 0 NN NH Measured HN HHHvalue O
(coﬁo%&% D as 4268744 idh nfixBE % WdntNi 158 me o¥3: . O
dimethylformamide and 1000 mL of dimethyl sulfoxide. Triethylamine (1.8
mL, 12.9 mmol) was added dropwise at room temperature, 3.93 g (12.9
mmol) of thiocarbonic acid (4,6-dimethyl-pyrimidin-2-yl)ester
(4-methoxybenzyl) ester was added, and the mixture was stirred at room
temperature for 45 hours. The reaction solution was concentrated under
reduced pressure, and the remaining solution was poured into 1 L of cooled
5% aqueous sodium chloride solution. 1N hydrochloric acid was added to
adjust to pH=3, and the mixture was stirred for 1 hour under ice-cooling.
The produced precipitate was collected by filtration, dried, dissolved again in
100 mL of dimethyl sulfoxide, and poured into 1 L of cooled 5% aqueous
sodium chloride solution. 1N hydrochloric acid was added to adjust to pH=
3, and the mixture was stirred for 1 hour under ice-cooling. The produced
precipitate was collected by filtration, washed with distilled water, and dried
at room temperature for 3 days. The resulting crude solid was suspended iﬁ
400 mL of ethyl acetate, and stirred at room temperature for 2 hours, and the
precipitate was collected by filtration, and dried to obtain 22.8 g (HPLC
purity 89%) of compound 5 as a pale flesh-colored solid.

[0144]
Second step: Production of intermediate compound 6

[Chemical formula 80]
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HO OH

OHS 1.31%- 167 [01381 [Table 501 El enentary

Structure anahsis OH Chiral Calculated HO .. JOH

value for HI OH C80H83C12 N9026S \ \ | SO ~ ~~CH
(H20) .1 (HCWR 2. I HO" . 00C C 47.78% O H
5.63% O N 6.27% 116 HO, \ I I | OH[M1]' C:

7.23% H 0 0 1688 S: 1.59% 0 N NH Measured N val ue
HNHOOOGC 47.77% O H 5.58% | HO NH N 6.39%
ad: 7.18% S: 1.53% / OH HO OH=QH Chiral Cal cul at ed

I_D'aa
/(H2

Hgi%jH %O cl c') DIPEA (2eq.), DMF, MeOH
NI—PY

HOO NHZ
o.?”

(}QH/aI ue for H OH C76Hs0 dom 0 0 OH N9026S
B\ (HC)1.4 S HO~Q OfCoer) 47.20% O 0

2) NaBH;CN (4eq.)

/-/, y

5

The compound 5 obtained in the first step (1 g, 0.62 mmol) was

dissolved in a mixed solvent of 31 mL of dimethylformamide and 31 mL of

methanol.

4-Formylimidazole (596 mg, 6.2 mmol), and 0.22 mL (1.24 mmol)

of diisopropylethylamine were added sequentially, and the mixture was

stirred at

70°C for 2 hours. After the reaction mixture was cooled to room

temperature, 156 mg (2.5 mmol) of sodium cyanoborohydride was added, and

the mixture was stirred at 70°C for 3 hours. Methanol in the reaction

solution was distilled under reduced pressure, and the remaining solution

was poured into cooled 10% aqueous sodium chloride solution. The

produced

precipitate was collected by filtration, and the resulting crude solid

was washed with 5% aqueous sodium chloride solution to remove unreacted

sodium cyanoborohydride. The washed solid was dried to obtain 869 mg

(HPLC purity 73%, yield 60%) as a crude solid of compound 6.
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N 6.52% 117 HO,, \ I \ | OH[Mtl]' d: 8.07% H H
0 1672 S: 1.66% 0 N N N NH. Measured Nvalue HN HO 0
HC 47.13% 00 H 5.36% HON: 6.59% N -12 d:
8.13% OHS: 1.62% HO OH CH Chiral Cal culated HO,,
OH value for H OH C75H79CI3 Nom,,. O OH N10026S S
(820)11.2 (HCI)1.9 NHOB,,. \\0O 0O O C 46.29% 0 H
5,350 O N 7.2% [M+1] 8.93% 118 HO, \ | \ \ |

[01@Bl= 1673 CS: |: 1.65% A HOHO Measured O NN ,.NH
value N~ C 46.07% HNHO HO OO H 5.20% N:

Thikd25tep: Préduction ofNH2erthedidt848mpSuntl. #6% / OH HO OH
-168

[Chemical formula 81]

/=N
HN OH
= HO

HO\\\\

(0] oLl O TFA
1:? -
H

”" N NI-PY CH.Cl,

HOO NH2
oﬁ’“

6

anisole

The crude solid of compound 6 obtained in the second step (869 mg,
HPLC purity 73%, 0.375 mmol) was dissolved in 26 mL of dichloromethane,
and the solution was cooled under ice-cooling. Anisole (1.4 mL) and 1.26 mL
of trifluoroacetic acid were sequentially added dropwise, and the .mixture
was stirred for 2 hours under ice-cooling. The reaction solution was poured
into ethyl acetate,.the produced precipitate was collected by filtration, and
the resulting crude solid was further washed with ethyl acetate. The
washed solid was purified by reverse phase column chromatography to
obtain 556 mg (yield 97%) of compound 7 as a colorless solid. |
[0146]

Fourth step: Production of intermediate compound 8
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[0139] [Table 51] cc'"i ie Structure El enmentary
analysis OH Chiral HO OH Calculated H I OH value for
0 0r,- OHNL1026026 / N11' N,. N (H20) 10.2 HO
~\ -. 0" 0C (Ha)2.6 C: 46. 85% O, H 5.33% OH
CW N7.91% Il HO C HO HO 1668 C: 10.19% O N N
NH Measured N NNvalue HNO1 1 HC 46.81% 00O
OH 5.33%y HON 8.27% NH, d: 10.16% OH HO OH OH
[CKéthicall fordula®R]Cal cul ated H OH value for N C76H80C13

er OH N11026 (H20) 13. 1-
N}3§N OH
= HOW_~_OH

H

NH o HONSNoy Gal T

HO,, X oo :
UDP-galactose (2eq.)

-

alkaline phosphatase

HOOC « -lactoalbumin
50mM Tris+ HCI (pH7.4)

10mM MnCl,

8

The compound 7 obtainéd in the third step (556 mg, 0.363 mmol) was
dissolved in 37 mL of 50 mM Tris-HCI buffer (pH 7.4) containing 10 mM
MnCls. 180 U of alkaline phosphatase (P6774 manufactured by Sigma), 18
mg of a-lactoalubumin, 443 mg (0.73 mmol) of UDP-galactose, and 18 U of
human-derived B 1,4 galactosyltransferase (BGT401 manufa(_:tured by
TOYOBO CO., LTD.) were sequentially added, and the mixture was stirred
at 30°C for 24 hours. The reaction mixture was loaded on a column filled
with Diaion HP-20, and the column was.washed with distilled water, and
eluted with 50% aqueous acetonitrile solution containing 0.1% trifluoroacetic

acid. The eluate was concentrated under reduced pressure, and the

-177 -



HO. ~N"-\0.. 0C (HC) 1.8 00 C 46.30% [/ H
5.52% 120 HO. \ | | OHtwm+l1] N 1.82% C Cl 0\ 0 =
1668 Cl: 8.63% H H Measured p\ N N N NH value "~ N~
\TFT"NHO HHC 46.27% k HW 0 0 O Y 11: 5.41% HO
TI N 7.88% NH=Cl: 8.66% OH HO OH OH O Chiral
Calculated HO., NHvalue f or C851196C13/ ;HI OH
N11028S- / sNQ 0O\ OH (H20) 18. 'r ::~(NCU3. 1C

re aﬂﬁrg%gu%&%\xt%ﬂ%lgo%1%zeé Sggg{‘%allr\ll_l'%l mé)(y%ld 88%) of

n?g' un&%%]kﬁ%%@ 4?12280 } Measured HHO N~ N NH

[0147]

Fifth step: Production of intermediate compound 9

[Chemical formula 83]
OH

HO,, A ,OH
~ ol
HN /N HO~o “o 4 OH
\)\ galactose oxidase

catalase

50mM KH,PO,-K,HPO,
buffer (pH6.5)

-

The compound 8 obtained by the fourth step (541 mg, 0.32 mmol) was
dissolved in 95 mL of 50 mM KHsPO4-K:HPO, buffer (pH 6.5). 500 KU of
catalase (C30 manufactured by Sigma), and 5 KU of Dactylium
dendroides-derived galactose oxidase (15996 manufactured by MP
Biomedicals) were sequentially added, and the mixture was stirred for 25°C

for 48 hours. The reaction mixture was loaded on column filled with Diaion
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HNHOOOi OHb576% N 6.59% HOp' Cl 9.32% NH?
S 1.34% HO - OH OH - 169 As a typical exanple of
processes for produci ng these conmpounds, processes
for produci ng conmpounds of Exanple 13, Exanple 30,
Exanpl e 80, Exanple 117 and Exanple 121 will be
exenplified below. Oher Exanpl e conpounds can be
produced by the sane nethods as follows. Exanple 13

HP[-%A‘aCHd tc}{:é 5ﬁPH§£ Qs ﬁé&%&hﬂﬁd&hﬂéﬂt whisd] hﬁa%lutegovgth

mca fornmul a

g %bgs it AP P i

elugMaﬂc gcerﬂ&%ﬁgﬁ ré L&n@l%%@%maﬂght:ﬂo@rﬁgﬁgﬁ é(lllﬁeous

solB '91_1| _wmy hzed &')O 6bt’a‘u(1 417()'mg?y1el(9§7°/ﬁzol}‘ cgglpo’ung 4 'ag)a
Pon waglyephi

colorless solid.

[0148]

Sixth step: Production of intermediate compound 11

[Chemical formula 84]

H NQ\/OH (leg.)

2

i 2 L
EDCI (1.2eq.) H

DMF

10

3-Trifluoromethoxybenzoic acid (compound 10) (3.58 g, 17.4 mmol),
and 2.14 g (17.4 mmol) of 3-aminobenzyl alcohol were dissolved in 87 mL of
dimethylformamide. N-ethyl-N’-(3-dimethylaminopropylcarbodiimide
hydrochloride (4 g, 20.9 mmol) was added, and the mixture was stirred at
room temperature for 3 hours. The reaction mixture was poured into
distilled water, this was extracted with ethyl acetate, and the extract was
washed sequentially with 2N hydrochloric acid, aqueous saturated sodium
bicarbonate solution, and aqueous saturated sodium chloride solution, and
dried with anhydrous magnesium sulfate. After the desiccant was filtered,
the filtrate was distilled under reduced pressure to obtain 3.94 g (yield 73%)
of compound 11 as a colorless solid.

[0149]
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oO"0"12C I i OH ONONONCOQNHHNHOO 0O NHw
HOOO I NH 2 HO OHOH 2 Chioroorienticin B (conpound 1)
(100 ng, 0.069 mmol) was dissolved in 5 nmL of 50 MM
Tris-HA buffer (pH 7.4) containing 25 nM MhC12. 30 U
- 170 of al kaline phosphatase (P6774 manuf actured by
Sigma), 3 ng of a-lactoalubumn, 63 ng (0.1 muol) of
UDP- gal act ose, and 3 U of cow mlk-derived (31,4
SevpaithcttepyProdarnsiosr afset€:@ediaternmipaandrE by Si gma)
were sequentially added, and the m xture was stirred
[ClemBaCfdronulb58Hour s.  The reaction mxture was
purified by reverse phase col unm chromatography to

obtain 90 ny (yggk@cﬁh@qéc&}@gp&ﬁunq 2 as a colorless

solido [ ctiop nt er nredi at e
F3 em—ea-l—f—efn‘trl—-a [#o e HO , , "
OHOH H 2N Hoy N4, @Begfdmﬁi osease HO? ~\ O ~

p C 10 0O, G | OH catal ase : rrM KH2P04 K, HPO4

C N oN'H O N~{ O NH NHME buffer.(pH6 512 00 HOO i |
NHz HO OHOH 2 OH HO-CH

The compound 11 obtained in the sixth st-ép (8.94 g, 12.7 mmol) was
dissolved in 64 mL of tetréhydrofuran. Triethylamine (2.13 mL, 15.2 mmol),
and 1.18 mL (15.2 mmol) of methanesulfonyl chloride were sequentially
added dropwise, and the mixture was stirred at room temperature for 2
hours. The reaction mixture was poured into distilled water, and extracted
with ethyl acetate, and the extract was washed with an aqueous saturated
sodium chloride solution, and dried with anhydrous magnesium sulfate.
After the desiccant was filtered, the filtrate was distilled under reduced
pressure to obtain solid, which was dissolved in 64 mL of dimethylformamide.
Sodium azide (1.07 g, 16.5 mmol) was added, and the mixture was stirred at
40°C for 4 hours. The reaction mixture was poured into purified water,
extracted with ethyl acetate, washed with aqueous saturated sodium
chloride solution, and dried with anhydrous magnesium sulfate. The
desiccant was filtered, and the filtrate was distilled under reduced pressure
to obtain 4.1 g (yield 96%) of compound 12 as a colorless solid.

[0150]

Eighth step: Production of intermediate compound 13

[Chemical formula 86]
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0O~'\\ O, HOCH HHNHO ™ 0'0 "OC 0 "0" C OHON
OHONNNH HNOF~ OO0 NHM HOOIi | 7NH2 HO I
OHOH 3 The conpound 2 obtained in the first step (30
ng, 0.019 mmvl) was dissolved in 3 nL of a 50 MM
KH2PO4- K2HPO4 buffer (pH 6.5). 3000 U of -171

catal ase (C30 manufactured by Sigma), and 300 U of
Dactyl i um dendroi des- deri ved gal act ose oxi dase (15996

manuf act ed by MF 12 s) were sequentially
F3Cgdded a@ uf £d, at ﬁ oryg4
bt n

O

@ NThe Yeaction mxture vvas pu y Teverse
phase coI um  chromat ography to. o rrg (yield
83% of Zonpound 3 as a white powder. 421 Thi rd
step: Production of objective conpound [ Chemi cal

formula 781 OH 1) HO C 041 SNz HC O0",,'rO ,0
O—IO—I(lSeq.) H2N HO"" O',ODW, MeOH Ho// O' O

N Narhﬁ’cppg)lopbdg%\éﬁ}@(in% Eklé)se\(_l\%%ﬁ?%%lp Qé?.elqg',)l.?.? Rinbl) was
dissolved in mixed solvent of 45 mL of tetrahydrofuran and 15 mL of purified
water. Triphenylphosphine (3.85 g, 14.6 mmol) §vas added, and the mixture
was stirred at room temperature for 5 hours. The reaction mixture was
poured into 4N hydrochloric acid, and the aqueous solution was washed with
ethyl acetate, and adjusted with a 2N sodium hydroxide agqueous solution to
pH=12. The aqueous solution was extrécted with ethyl acetate, and the
extract was dried with anhydrous magnesium sulfate. After the desiccant
was filtered, the filtrate was distilled under reduced pressure to obtain 2.89 g
(yield 76%) of compound 13 as a colorless solid.

[0151]
Ninth step: Production of intermediate compound 14

[Chemical formula 87]
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OHOH HHO OH S N~ L., OHOH H2NHO .. ~O H'
"pi OC OO G OH ONONONI'"" NNHHNHOIDb
O NHVMe HOOi | NH2 HO Il OHOH 4

(5-(4-Chl orophenyl )t hi ophen- 2-yl) nmet haneami ne
hydrochloride (359 ng, 1.4 nmol) was dissolved in a
m xed solvent of 30 nL of dinethylformam de and 30 ni
of methamol. The conpound 3 obtained in - 172 the
secomg, eH (150 ng, O. 093 mmg)s added, and the

a TN E 0L S catirred at s@Qm Ve hpre for 2 hours.
1
anqLHt he mxtyres was stirred at 1730 ‘or 2 hours. The

\Sﬁtd( um coya @hydri de (2 @- H mmol ) was added,

r'ea on sol gt LQnowas poured iIDMR) MeDg t h;ﬁ et her, the
g;l at colrected by tration, and

the resu tong cr ude HSO |d was?) WaBHEed (3s1d h 5% aqueous

sodi un?c o ¥) to renove unreacted sodi um

cyang ate. he pesi’S ng crude solid was

pur i f| ever§’e phas col umm chromat ography to

obt ai o ( yi elgl 4699 of conpound 4 as a colorless

solid. Exanple 30 [0143] First step: Production of
Internmedi ate conpound 5 [Chemical forrmula 79] COH

HOOH MeO S-(N /) 82N Ho"'OO OH
F3C0\©)‘\N HO,, A LOH
NH\\\\@, OH
N O~ CH
HE /AN HO\\\\[ o]”o

The compound 13 obtained in the eighth step (435 mg 1.4 mmol) was
dissolved in mixed solvent of 20 mL ef dimethylformamide and 60 mL of
methanol. The compound 9 obtained in the fifth step (241 mg, 0.14 mmol)
was added, and the mixture was stirred at room temperature for 3 hours.
Sodium cyanoborohydride (45 mg, 0.72 mmol) was added, and the mixture
was stirred at 7 0°C for 3 hours. The reaction solutions was poured into
diethyl ether, the produced precipitate was collected by filtration, and the
resulting crude solid was washed with 5% aqueous sodium chloride solution
to remove unreacted sodium cyanoborohydride. The resulting crude solid
was purified by reveres phase column chromatography to obtain 52 mg (yield

18%) of compound 14 as a colorless solid.
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H ~O' 00C (I 0O eqc) OCHI i SSOHOODo- 0
N' NN7.NOHHOOFINC1 0 ~ Et3N (leq.) NI-12 p

DMF: DMS0=1.5:1, r.t. HOn OHH 1; Chloroorienticin B
OH HO-OH HFi NHO ~,0'0oOOCl O OO ,0C I OH
OHON,,, IV,I+ NFOOSO FINHOO O P HOOC NH2 HO't

| OHH5 -173 Under nitrogen gas stream 20 g (12.4
nmmol ) of chloroorienticin B (conmpound 1) was
Exginp3oByed in a m xed solvent of 150 nL of
di met hyl f ormam de and 1000 niL of di met hyl sulfoxide.
[0152] jethylamne (1.8 nlL, 12.9 mmol) was added dropw se
roomtenperature, 3.93 g (12.9 mml) of
Flr%bbﬁré)a'meah&l&‘f'oglﬂt@rm@dijdt OLBY(I gl di n-2-yl)ester

t hoxybenzyl) ester was ad and the m xture was

[C}f‘érh{cra?@m%u o%gwonterrperature for 45 hours. The

reacti on So was concentrated under reduced
pressune, and the remaining solution was poured into 1

L of. coodred 5% aqueous sodi um chloride solution. IN
hy chlori¢ acid was added to adjust to pH=3, and

the mi%t’ % stirred for 1 hour under ice-cooling.
HoN o HO . "No

HO,,’

HN 5/ NHMe
i ! :
oH
HO™ "o

3 oH
(j,OH
i OH
1. DMSO/ Hzo HOHzN B HO\\\‘..- 0" "o c
RP-HPLC >j !
2. DIPEA
RP-HPLC

A compound 3 (547 mg, 0.34 mmol) which can be synthesized by the
same procedure as that of Example 13 was dissolved in mixed solvent of 3
mL of dimethyl sulfoxide and 1 mL of water, and the solution was allowed to
stand for 48 hours, and purified by reverse phase column chromatography to
obtain crude purified compound 15 and unreacted compound 3.
Subsequently, the unreacted compound 3 was dissolved in 3 mL of
water, 0.3 mL of diisopropylethylamine was added and this was allowed to

stand for 8 hours, and purified by reverse phase column chromatography to
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The produced precipitate was collected by filtration,
dried, dissolved again in 100 nL of dinethyl

sul foxi de, and poured into 1 L of cool ed 5% aqueous
sodi um chl oride solution. IN hydrochloric acid was
added to adjust to pH= 3, and the m xture was stirred
for 1 hour under ice-cooling. The produced

precipitate was collected by filtration, washed with

obtgiékfddeeﬁuwﬁb&rconﬁmn@rwd Tab re@@mﬂgemﬁreqiumaeaor 3
ays. The resulting crude solid was suspended in 400

co%ﬁ&dsﬁi@Wer@%@ﬁﬂﬁﬁed afyel ﬁh&'fﬂe@pa@imr@ﬂfﬁ\;e@émﬁhaéél E6lumn

ours precipitate was coll ected by
£ r [ ko = [
chrg bR AN 188 108 (GBI ofRafhchiidCLy Ryl Whive
‘%8144] Second step: Production of internediate
PO¥SHpound 6 [Chenmical formula 80] - 174 N OH 1) HNJQ
[0ﬁ§§ HO OH (I Ceq. ) HO N ROTA OH O 0 CI O D PEA
Lq.), DV, MOH p ,p C~~ HPp,,, NO~N, OHN

Na 4e N-~Hz p HOPI GHH

e@lﬁ% Stﬂm ﬁ @E\l&l@"rgg%-\ljﬁé qF%ﬁ"P l‘f}n§o1 {o o 00 [ pi
CH | HOHprill O ONN~~ HNNO O

[Chem1cal formula 89]

il
— T Mg o OH
— s
a— S NY
1 N7 NrgeHe N . HOL L e
>‘\ 7 HOLE S 00 c
(7ea) xRﬁ o
c .
DIEA (7 eq.) 0,
DMSO, MeOH

2. NaBH;CN (10 eq)

The compound 15 (248 mg, 0.156 mmol) was dissolved in mixed
solvent of 7.2 mL of dimethyl sulfoxide and 7.2 mL of methanol, 273 mg (1.05
mmol) of (5-(4-chlorophenylthiophen-2-yl)methaneamine hydrochloride and
diisopropylamine (1.05 mmol) were added, and mixture was stirred at room
temperature for 1.5 hours. Then, 94 mg (1.50 mmolj of sodium

cyanoborohydride was added, and the mixture was stirred at 70°C for 2
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p N HOOC NHz HO OR H 6 The conmpound 5 obtained in

the first step (1 g, 0.62 mol) was dissolved in a

m xed sol vent of 31 niL of dinethylformam de and 31 ni

of nmethanol. 4-Fornylimdazole (596 ng, 6.2 nmol),

and 0.22 nL (1.24 nmol) of diisopropylethylamne were

added sequentially, and the m xture was stirred at

70C for 2 hours. After the reaction mxture was cool ed
hot1@. I TNV rdaetibAlsalutién pdabedrintioethyimodthtehit socinu@mperature.

cyanobor ohydri de was added, and the m xture was

Thé prbd &b dBpretffitdterwas bolléced M3t iR ion, mid €hd e@niltiag crude
sol ution was ‘distilled under reduced pressure, and the

soll BWak R Ah A0k Hhl e RSaRAPARE doAi®mcAbAde k8% t36Kie ODBe
sodi um chl oride solution. The produced precipitate

filt [ '
e o
|_ut i.@n Y, [ hydri de.
to Gt 3l T LA S BT LY AR LT
uri,t 3% yield 60% as a crude solid of conpound 6.
Exﬁ%eﬁahgj Third step: Production of internediate
conpound 7 [Chemical fornula 811 /N HN~ HO OH CH
[01#lsole HO\\ 00 HO J~ O\ OC TFA 0'O O OHO

v, NONRN HONO N  CGHX12 HNOI{I%I~ I NHZ HO |
Figsksters Iﬂoguctlon of S)nterme late compoun P

[Chemical formula 90}

NH;
__\OH
OH

HO o} 9]

HCI

acetonitrile, water

Vancomycin hydrochloride (50 g, 33.7 mmol) was dissolved in mixed
solvent of 100 mL of acetonitrile and 750 mL of distilled water.

. Concentrated hydrochloric acid 250 mL was added, and the mixture was
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HNOH HO ,J~-OHH NHOB\ " O00C O'Cll HOHOH
ONNNNH HNH'bOO.NHOOC ~p | NHZ HOI ORH 7
The crude solid of conpound 6 obtained in the second
step (869 ny,. HPLC purity 73% 0.375 mmol) was
di ssolved in 26 nL of dichloronethane, and the
solution was cool ed under ice-cooling. Anisole (1.4
m) and 1.26 nL of trifluoroacetic acid were
stigredadntd’ &l foy lahiwed Fheppiesipitated sdibl wias tporeiedvag HP20SS
stirred for 2 hours under ice-cooling. The reaction
reveobeiphase swlsnpochsimatagrapky ity lobagiet 36.6,¢ (HeldBDoud of
precipitate was collected by filtration, and the
compowhd i1figisca valerkees solidas further washed w th et hyl
acetate. The washed solid was purified by reverse
[01p3dse col utm chromat ography to obtain 556 ng (yield
979% of conpound 7 as a colorless solid. [0146]

Sedd 18 SP?(Riudffd?ﬁb‘Pﬁit@ﬁnQ(ﬁlatQ'bﬁﬁ@ i@t £ conpound 8 -
176 [Chem cal fornula 82 HO OH NH HO-.~ 0

[Cherglc@lforkullacgl] 0 C UDP-gaI actose (2eq.) OO,, C H
,N=,,- N N N NH al kal i ne phosphatase HN H 0O
0 0 NHME HOOC I NH2 a -lactoal bumin I HO OH OH 50nM
Tri $MHQHRePH7. 4) 7 10mM Mhd 2

HO

N Wy
o0

Gal T
UDP-galactose

alkaline phosphatase
« -lactoalbumin

50mM Tris*HCI (pH7.4)

10mM MnCl,

The compound 17 (40 mg, 0.031 mmol) was reacted by the same
procedure as that of Example 13 to obtain 25 mg (yield 55.6%) of compound
18 as a colorless solid.

[0156]
Third step: Production of intermediate compound 19

[Chemical formula 92}
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OH HO OHHNNHO\,\ OH 1-1 0 OOH NH HO\\\ O
"0HO, OC O0"'"'0,, Al 0O OHOHONT,,, N
NNNHHNHOOOT7M HOOIi | NH2 HO CHOH 8 The

conmpound 7 obtained in the third step (556 ng, 0.363

mmol) was dissolved in 37 nL of 50 mM Tris-HCL buffer
(pH 7.4) containing 10 MM MCl2. 180 U of al kaline
phosphat ase (P6774 manufactured by Sigma), 18 ng of
+% | toal ubumn, 443 ng (0.73 mmol) of UDP-gal actose,
§ U of human-derived 0 1,4 gal actosyl transferase
HO{ 1 anuf actured by TOYOBO CO., LTD.) were
sequeﬁwoﬁ} added, and the mxture was stirred at
30CHP Q¢ 2 Ohours The reaction m xture was | oaded on a
col um_fsl Mgdo i th Di ai on HP-20, and the col um was
di | gd water, and eluted with 50%
aqdeous ac tomi t4i e solution containing 0.1%
tHi thtar baCey Ty " eCivd.  The el uate was concentrat ed
» resserei™and the - 177 remaining
ol utwgn was philized to obtain 541 ng
d088% of conmpound 8 as a col ol ess solid.
D147" Fifigh step: Production ofrdi, onediate
compound 9 [Chem cal fornmula 83L ®4}1 HN - - N
HO, ,,,0 . OH o OH

N
\\\‘

\\\“\ “

galactose oxidase

- HO,, cx
catalase
(3 )7/,,

50mM KH2PO4-K2HPO4
buffer (pH5.2)

o NHMe
NH2

19

The compound 18 (300 mg, 0.204 mmol) was dissolved in 90 mL of 50
mM KH>PO4-K2HPO, buffer (pH 5.2). Catalase, and Dactylium
dendroides-derived galactose oxidase were sequentially added, and the
mixture was stirred at 30°C for 24 hours. The reaction mixture was
purified by HP20SS reverse phase column chromatography to obtain 262 mg
(vield 87%) of compound 19 as a white powder.
[0157]
Fourth step: Production of objective compound 20

[Chemical formula 93]
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z~~ 0 OH gal act ose oxi dase

HO~ B Olow HO/ Oo C
catalase 0 ''0, Al ~C1 I i CHO O H 50nMm
KH, POA-K, HPO4 O "N~ N N N NH buffer (pH6.5) HN H OO
NHVe HOOC | NH2 HOI OHOH8 OH HO OH HNVNO., OHO
O-OH NHHB O~O0OHO, OC 0 "0" Cl OH ONONO

"NQNHHNHOOO NHW HOOC | NH2 HOI OHOH 9 The

compound 8 obtained by the fourth step (541 ng, 0.32

mml) was dissolved in 95 nL of 50 nM KH2PO4' K2HPO4
ffer (pH 6.5). 500 KU of catal ase (C30 manufactured

0 |grm) and 5 KU of Dactylium dendroides-derived
gac1 a HOXI dase (15996 manufactured by M
mm s) wer e sequentially added, and the m xture
vvas st Io for 25C for 48 hours. The reaction
deg on colum filled with Diaion - 178
H,,IZQ Had ol um was washed with distilled water,
{ndh el utoedi O% aqueous acetonitrile solution

ing® 1% f"uor oacetic acid. The eluate was
r at e'?J'I'zunder educed pressure, and the remaining

19

DIPEA, DMSO, MeOH

© 2)NaBH;CN

The compound 19 (350 mg, 0.24 mmol) was dissolved in mixed
solvent of 10 mL of dimethyl sulfoxide and 10 mL of methanol. To this
solution were added 435 mg (1.7 mmol) of (5-(4-chlorophenyl) thiophen-3-yl)
methaneamine hydrochloride, and 0.29 mL (1.7 mmol) of
diisopropylethylamine, and the mixture was stirred at room temperature for
2 hours. Sodium cyanoborohydride (167 mg, 2.4 mmol) was added, and the
mixture was stirred at 70°C for 1 hour. After methanol in the reaction
solution was distilled off under reduced pressure, the remaining solution was
poured into ethyl acetate, then the produced precipitate was collected by
filtration, and the resulting crude solid was rinsed with 10% aqueous sodium

chloride solution. The resulting crude solid was purified by reverse phase
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solution was |yophilized to obtain 470 ng (yield 87%
of conpound 9 as a  colorless solid. [0148] Sixth
step: Production of internediate conmpound 11
[Chemical forrmula 84] ~I OHZN OH (leq.) o F3CO OH
FSCONI OH EDCl (1.2eq.) L1 H 10 DW 11
3-Trifl uoromet hoxybenzoic acid (conpound 10) (3.58 g,
17.4 mol ), and 2.14 g (17.4 mmol) of 3-am nobenzyl
colﬁhﬁplﬂ?ﬂon‘i‘@ﬁfo@r%ﬂg@% ¥Bshih 18 /mel(yRild 2diopesfisipyurahRdes a
N-et hyl - N -(3-di net hyl am nopropyl ) car bodi i m de
colvdsoshipride (4 g, 20.9 nmol) was added, and the
“mxture was stirred at roomtenperature for 3 hours.

: ' bxture was poured into distilled water,
Sygﬂﬁgﬁigggggﬂ?ggﬁed with ethyl acetate, and the extract
[01 washed sequentially with 2N hydrochl oric acid,

ueous saturated sodi um bicarbonate solution, and
.agueous, sat ur.at ed.sodi um.chl ori de s tion, and dried
Fl%%tsﬁefﬁﬁr)ﬁﬁa}l‘éﬂ%n ﬁgb?wt&?ﬁ@%‘iﬁ ?Oélil%(.’ul)i?? r the desiccant
was . filtered, the filtrate was distilled under
[C?%‘E}t‘f@éémﬂ?lég’s%‘?‘]e to obtain 3.94 g (yield 73% of
conpound 11 as a colorless solid. [0149] - 179 Seventh
step: PrRduciion of internmedi ate conmpound 12 '
H[Chem'HgaI formula 85] 1) MsCl (1.2eq.), Et3N (1.2eq.)

HolOSTHE O™F8CO i N9t OH F3CON | N3 H 2) NaN3
1.3eq. ) iz 12, The conpound 11 obtained in
i B9
(0}

( , 12.7 mmol) was dissolved in
gran. Triethylamne (2.13 ni, 15.2
q 2vweol ) of net hanesul f onyl

chbori delWere sewuentially added dPbpwise, and the

m xture was stirred at ro n1tenper§fg$e ber 2 hours.

Th® reattionlm xture was poured TYite "dq'\_%ﬁ(h)ohed wat er ,
and extracted L NS o
1 .BL1J lajf'—DC-Ecrj\Iaallrc\:‘tf)\(s:yltransferase P oy Ao oH
: 7o, CU W
2. Galactose oxidase | : N N NH

Catalase U %):r 0 NHMe
a — \ [o]
HOOC NH,

21

Synthesis was performed according to the same procedure like
Example 13, and 592 mg (HPLC purity 65%, yield 56%) of mixture
containing compound 21 and unreacted compound 1 was obtained from 600
meg (0.41 mmol) of compound 1 as a raw material.

[0159]
Second step: Synthesis of objective. compound 22

[Chemical formula 95]
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with ethyl acetate, and the extract was washed with an
aqueous saturated sodium chloride solution, and dried
wi t h anhydrous magnesium sul fate. After the desiccant
was filtered, the filtrate was distilled under reduced
pressure to obtain solid, which was dissolved in 64 nL
of di nethylformam de. Sodium azide (1.07 g, 16.5
nmol ) was added, and the m xture was stirred at 40C
for 4ohours. The reaction mxture was poured into
purd.fredenat er, extracted with ethyl acetate, washed
widh %eoﬂéosaturated sodium chloride solution, and
dri ed MAFF;yhﬁydrous magnesi um sul fate. The desiccant
/Eg; f " reredpo andcthe filtrate was distilled under

e

9

0 obtaln 4.1 g (yield 96% of
,(_:t/E,p/nH of1 p%?w te conpound 13 [ Chemi cal

@' ®ss solid. [0150] Eighth step:
(he2€d.), THF, H20 0 F3CO N
2 13 The conpound 12 obt ai ned
gvent h step (4.1, 12.2 mol) was dissol ved
.‘%olgent of 45 mlL' of tetrahydrofuran and 15 ni
of purlfled wat er. Tri phenyl phosphine (3.85 g, 14.6
nmmol ) was added, and the m xture ®As stlrred at room

tenperature for 5 hours. The g:i;ﬁﬂ xture was
poured in ngﬁmég%gyochlorl “act o t e _squeous

sol uti on was/ W't h—@t hyl acefpatd, Jand adj usted
with a 2N sodP&hfhydr oxi agjuBdus sof’ Ui &h to ¢ pH=12.
The aqueous smbotvedm Was ext r/a[?tged P tatog
and t he —extract—was dri ed MAtﬁ dﬁ ghess

sul fate. AfeeNaltHaeN desi ccant ~ NH
filtrate was distilled under red r@ O A NHe
obtain 2.89 g (yield 769 of e 3 as aw,

colorless solid. [0151] Ninth Sﬂgj Pﬁpductlon of
i ntermedi ate conmpound 14 [ Chenfcal formyla 87] -181
HOOH , I T O~

Synthesis was performed according to the same procedure like

Example 13, and 80.2 mg (0.043 mmol, yield 36%) of compound 22 as a white

powder was obtained from 300 mg (HPLC purity 65%, 0.118 mmol) of

mixture containing compound 21 as a raw material.

[0160]

Test Example 1.

In vitro measurement of antibacterial activity

(Test method)

Some of the present compounds were measured for a minimum

growth inhibition concentration (MIC) by a small amount of liquid dilution

method using a cation-adjusted Muller Hinton liquid medium well-known to
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HN~N O~, O OH F3BCON NH2 O OH H 13 (loeq.) N H HOB O
OHO, OOC DWW, MOH 0'Q, A I i HOHO H?2)
NaBH3CN (5eq.) O N,"" NNNNHHNHO OO NHV HOO
i I NH2 HOIOHOH 9 Ol OH F3COH HO ~OH NH,,\ OHN
OO0 OH HNJ NHHO\W 0,0 HO, - O\ OC O'Q a |
i OH OHOHO 'IN " NNNNHHNHF~ OONHIV HOO
i I NH2 HOIl OHOH 14 The conmpound 13 obtained in the
a perght ¢kitledpn(thdmnty 1.4 mmol ) was dissol ved in nixed
sol vent of 20 nL of dinethylformam de and 60 niL of
(Remfif)anol . The conpound 9 obtained in the fifth step
(241 ng, 0.14 nmmol) was added, and the m xture was

stirTgpd QésérﬁQ!ﬂS‘nhﬁmiﬁfsaéﬂlﬁBltfeﬂrthg HigHahrtiba2shitMctivity
cyanoborohydrlde (45 mg, 0.72 mmol ) was added, and the

agdinkt Véﬁoumc%rhﬁ&qgcﬁfdlﬁg Qafrﬂzf)n%fcm&'ﬁsﬁstam% &G HILPN

sol utions was poured into" dieth t he produced

PaPt Pbia&ﬁ ﬁdgefbgﬁ&gﬁegﬁ_B'gti@PHPQB 30931 g3, 45, 50, 65,

resultrng cf e SO washe % aqueous’

os STETAT e AN 219 {ETRIE, SR, A, 01
wHRr %glg@b GRYSL P R B UL (HRTRLS! RRRAIEE: 1 o 4
pg/ml (vancomycin is >64 pg/ml) against E. faecium SR7940, and exhibited
the remarkably higher activity than the existing drugs. |
[0161]
Preparation Example

Following Preparation Examples 1 to 8 are illustrative, and are not
meant to limit the scope of the invention at all. The term “active
ingredient” means the present compound, a tautomer thereof, a prodrug
thereof, a pharmaceutically acceptable salt thereof, or a solvate thereof.
[0162]

Preparation Example 1

A hard gelatin capsule is produced using the following ingredients :

Dose
(mg/capsule)
Active ingredient 250
Starch (dry) - 200
Magnesium stearate 10
Total 460 mg

[0163]
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18% of conmpound 14 as a colorless solid. - 182
Exanple 80 [01521 First step: Production of

i nternedi ate conpound 15 [Chemi cal formula 881 OH
HO OH O\ 0 OOHOH HZNHOB O ~Coj" | HOL7C 0 O
"0 OH O OHHI O-.N" rNNNHHNHO O NHW
O HOOC NH2Z HOOHOH 3 I OHOH 0, OH 0 OH 1. DwvsO
H20 HOHZN , HOO "0 CI RP-HPLC 0O OO0 OH 2. D PEA O

PrepagarpnPragnple Romi N N N I~ INH HN H 0 0 NHMe HOOC?
" Nﬁa%llet 1s produced using the following ingredients: |

Dose
(mg/tablet)

Active ingredient 250

Cellulose (microcrystalline) _ 400

Silicon dioxide (fumed) , 10

Stearic acid | 5

Total 665 mg

Ingredients are mixed, and compressed into a tablet of a weight of
665 mg.
[0164]
Preparation Example 3

An aerosol solution containing the following ingredients is produced:

Weight
Active ingredient - 0.25
Ethanol 25.75
Propellant 22 (chlorodifluoromethane) 74.00
Total 100.00

An active ingredient and ethanol are mixed, this mixture is added to
a part of a propellant 22, and this is cooled to -30°C, and then is transferred
to a filling apparatus. Then, a required amount is supplied to a stainless
steel container, and this is diluted with a remaining propellant. A valve
unit is attached to a container.

[0165]
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HOOH OH 15 A conpound 3 (547 ng, 0.34 mmol) which
can be synthesized by the sane procedure as that of
Exanpl e 13 was dissolved in mxed solvent of 3 nL of
di met hyl sulfoxide and 1 nL of water, and the sol ution
was allowed to stand for 48 hours, and purified by
reverse phase columm chromatography to obtain crude
purified conpound 15 and unreacted conpound 3.
ijg%gégqug%Lﬂpk;@e unreact ed conpound 3 was di ssol ved
|3d nFméf 8yvater, 0.? nmL of diisopropyl et hyl am ne was
adde . i
R R T S A e
ﬁﬂf1§§ obtain crude purified conmpound 15. The resulting
QFUQE_purlfled conmpounds 15 were conbi ned, and
uri.fied.again by reverse phase colum chr ogr aph
Acgﬁeéﬁggﬁ[zﬁgg my (yield 35% of conpound 1 as%agwhptg
powder . 1 Second step: Production of jective
Sta%Apound 16 [ Cheni cal forﬁula 891 OH OH d&%§ﬁ§0~ A
JOH31L, H--00"0, C IIT\ OH O0,. ~" ..,/ Nil ff
Miprqorysiilingeelilogene HN 0 0 0 Hooo * 1 NH23P 46 HO O
OH 15 OH OH OH  \ HN~~QJ'' 0

Polyvinylpyrrolidone (10% solution in water) 4 mg
Sodiﬁm carboxymethylstarch 4.5 mg
- Magnesium stearate 0.5 mg
Talc 1 mg
Total 150 mg

An active ingredient, starch and cellulose are applied to a sieve of No.
45 mesh U.S., and are mixed well. An aqueous solution containing
polyvinylpyrrolidone is mixed with the resulting powder and, then, the
mixture is passed through a No. 14 mesh U.S. sieve. The thus obtained
granule is dried at 50°C, and passed through a No. 18 mesh U.S. sieve.
Sodium carboxymethylstarch, magnesium stearate and talc which have been
passed through a.No. 60 mesh U.S. sieve in advance are added to this
granule, and these are mixed, and compressed with a tabletting machine to
obtain a tablet of a weight of 150 mg.
[0166]
Preparation Example 5

A capsule containing 80 ﬁlg of an active ingredient is produced as
follows:

Active ingredient: 80 mg
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SOH 1. d-\= N\NHHO HOH2ZNO O C (7 eq.) G 0 ~i~0
DEA (7 eq.) OO0~ C " OH 0O O HHDVSO MOH O N%
NNNH O NHMe HN H O ~J O 2. NaBH3CN (10 eqg.) HOOC~ I
NH2 OH OH HO b' 16 The conpound 15 (248 ngy, 0.156
mmol ) was dissolved in mxed solvent of 7.2 nL of
di net hyl sul foxide and 7.2 nL of nethanol, 273 ngy
(1.05 nmmol) of

Stdreh ( 4- chl or ophenyl ) t hi ophen- 2-yl') met haneggime
hydrochl ori de and diisopropylam ne (1.05 nmol) were

Mi&ddBrheaBth SMIKiYEE Was stirred at room tsgnperature
or 1.5 hours. Then, 94 ng (1.50 mml) of sodium

f
I g%_% ide was added, and the m xt S
Ma%%???@xgsgt 8%for 2 - 184 hours. The ré%?% on

lution poured into ethyl acetate at r
TOt%erper ature. The produced precipitate was €8 1 ected

ol P e e 8 B e o
i Gl ST e SRS, B SR 500 i

i.el d 59 f conpound 16 as a white powder. Exanple

ﬁllég?nto[bﬁ@ﬁlﬁ?;’r"s‘frg‘p : Production of internediate
co

[0

ound 17 [Chem cal fornmula 901 NHZ OH OH HO OO

Preparation Example 6

A suppository containing 225 mg of an active ingredient is produced

as follows:

Active ingredient 225 mg
Saturated fatty acid glycefide 2000 mg
Total 2225 mg

An active ingredient is passed through a No. 60 mesh U.S. sieve, and
is suspended in saturated fatty acid glyceride which has been heated
requisition-minimally and melted in advance. Then, this mixture is placed
into a mold of apparently 2 g, and is cooled. |
[0168]

Preparation Example 7

A suspension containing 50 mg of an active ingredient is produced as

follows:

Active ingredient 50 mg
Sodium carboxymethylcellulose ' 50 mg
Syrup 1.25 ml
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O0O0O0d HO,, VA OH OH N
HOHN ONHW HOOC NHZ OH OH Ho OH VCM HCI HO, OH
HOB ,,[::::,000dC HCA HQ ile
water O, N N NONNHHN H
NHZ OH HOE OH 17 "anconycin hydrochl oride (50 g, 33.7
mol ) was dissolved in mxed solvent of 100 nL of
acetonitrile and 750 nmL of distilled water.
Beftesic ewcid adledhiolmydr ochl ori ¢ acid 250 nL was addedi0 agid
the m xture was - 185 stirred at 45C for 1 hour. The
Pefluggd pi tated solid was purified by HP20SS revejse
phase col utm chr omat ography to obtain 16.5 g (yield
Pighde®®9 of conpound 17 as a colorless solid. [Qil_§.5]
Second step: Production of internediate conpound 18

Pulb#ER@Wsalr {prmula 911 OH HO OH HO ~ ~~p 0 g~ D G

@)
pd
=L
S
!

An active ingredient is applied to a sieve. of No. 45 mesh U.S., and is
mixed with sodium carboxymethylcellulose and a'syrup to obtain a smooth
paste. A benzoic acid solution and a perfume are diluted with a part or
water and the mixture is stirred. Then, water is added at a sufficient
amount to a required volume.

[0169]
Preparation Example 8

A preparation for intravenous injection is produced as follows:
Active ingredient 100 mg
Saturated fatty acid glyceride 1000 ml

A solution of the ingredients is usually intravenously administered to

a patient at a rate of 1 ml per 1 minute.

[Industrial Applicability]
[0170]

The glycopeptide derivative of the present invention, a
pharmaceutically acceptable salt thereof and a solvate thereof are useful in
medical treatment and exhibit the pharmacological activity including the
antibacterial activity. The compound of the present invention is useful in
treating infection caused by, particularly, meticillin-resistant Staphylococcus

aureus. In addition, this compound is useful for treating infection with
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OOHO, A4 OH OHOH
O ° NHwWwe HOOCTr [\
HOO ,~~ OH OOH Gal T HO ,"\\\ Cl _
UDP- gal actose | \ %HO, C / H O H al kaline
phosphatase N MNN, NNH HOHNH/ OO0 . NHW a
-lactoal bumin HOOC \ | NH2 50mMM Tris HC (pH7.4) [ |
OHHO\ OH 10nM MhCI 2 18 The conpound 17 (40 ny,
Ente@bcauvohyludisg vaacomgchy rédistand fentapoareds (ERAI. t Agtan
of Exanple 13 to obtain 25 ng (yield 55.6% of

exaraphoofelichl dagage Cittedt ies6ricad sthpHydd&Rlus irﬂﬂeéﬁoﬁt P
Production of intermnedi ate conpound 19 [ Cheni cal

exdapdlstaPBlococt86 en@brarddis aQld é’ﬂ@phylo@oéc-[g'éepsm.

N NNHHNH/ HO
OH OH 17 HO-~ OH
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O., OOHHO # 0 X40Cl OOHO//li G OH OHOH
p Nfy~ig NN NNHHNHOHO NHVe HOOC NHZ | OH HO
OHOH 18 HOOH O-"~p\J1 OH OO0 OH HOO Op o

gal act ose oxidase cl go- HO*1 C | / % OH catalase O
HOHpiii Nf-ip, NNN NH 50mM KH2PO4- K2ZHPO4 HN H O
HOO O "" NHw buffer (pH5.2) HOOC NHZ OH HO CH 19

The conpound 18 (300 ny,CRAZNGS mmol ) was di ssolved in
90 nmL of 50 nM KH2PO4- K2ZHPO4 buffer (pH 5. 2).

Cat al ase, and Dactylium dendroi des-derived gal actose
oxi dase were sequentially added, and the m xture was

[Claihd !'L]f' ed @ h?t&)gs%ﬁrde?c%n{k%{ﬁ?d, aTEﬁah%]%%hﬁE%I'i@ éEéHg‘EaH‘l%ﬁsyalt

purified By SS reverse phase col um chriomat ogr ap

the}\;/a%)f,o&tf‘écﬁvg‘gzt}f@eoﬁ Wl‘ﬁlcﬂ i§ Z%ré’«',fteﬁ%gﬁ?ﬂ Qﬂa‘}g sﬁéa?residue (D
i'te powder.

represented by the formula:

[Chemical Formula 1]

OH
HO RE

RATHN
7 (Sug), o

o)

wnnr

-wherein
n is an integer of 1 to 5;
Sugs are each independently a monosaccharide, (Sug), is a divalent

sugar residue formed by binding same or different 1 to 5 monosaccharides;

RAl is optionally substituted lower alkyl, dptionally substituted lower

alkenyl, or optionally substituted cycloalkyl; and
RE is OH or NHAc (Ac is acetylD);

is bound to an aromatic ring of the fourth amino acid residue in a

glycopeptide skeleton.

[Claim 2] The glycopeptide compound, a pharmaceutically acceptable
salt thereof, or a solvate thereof according to claim 1, wherein the

monosaccharide is selected from the group consisting of glucose, galactose,
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[0157] Fourth step: Production of objective conmpound
20 [Chemical formula 93] - 187 OH HOOH 0-~, \p~ OH
OOH HO0OOCO OOHO,, & OH OHOHP™"I IYry, N

"" NNNT ~NH HN H/ Oll~~00\NHvw HOOC / | NHz
| OHHO9 OH19 4 OH HO,, OH HNO, J, HS ~1 0

0

OCH NHIHCI 1) d HO- S\ O,0C 0 0 CH DI PEA, DVsO
MeOH HO, ,, C NH HOHp!P"'fN .

fructose, fucose, mannose, rhamnose, galactdsamine, glucosamine,

N-acetylgalactosamine, N-acetylglucosamine, vancosamine, epi-vancosamine,

glucuronic acid, sialic acid, deoxyglucose, and deoxygalactose.

[Claim 3] The glycopeptide compound, a pharmaceutically acceptable
salt thereof, or a solvate thereof according to claim 1, wherein the

monosaccharide 1s glucose.

[Claim 4] The glycopeptide compound, a pharmaceutically acceptable
salt thereof, or a solvate thereof according to any one of claims 1 to 3,

wherein n is 1 or 2.

[Claim 5] The glycopeptide compound, a pharmaceutically acceptable
salt thereof, or a solvate thereof according to claim 1, wherein the

monosaccharide is glucose; and nis 1 or 2.

[Claim 6] The glycopeptide compound, a pharmaceutically acceptable
salt thereof, or a solvate thereof according to claim 1., wherein the sugar
residue (I) is a sugar residue (I-0) represented by the formula:

[Chemical Formula 2]
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NN2) NaBHCNHNH/ p HOO 0 "\~NHVe HOOC / | NHZ

I OH HO 9 OH 20 The conpound 19 (350 ny,

0. 24 mol)

was di ssolved in nmixed solvent of 10 nL of dinethyl

sul foxi de and 10 nL of nethanol. To this

sol uti on

were added 435 ng (1.7 mol) of (5-(4-chlorophenyl)

t hi ophen-3-yl) net haneam ne hydrochl ori de,
(1.7 nmgl) of diisopropylethylam ne, and

and 0.29 nL
the m xture

was stifred at roomtenperature for 2 hours. Sodi um

cy ride (167 ng, 2.4 mmol) was added, and the
m xt ure s,stirred 70C for 1 hour. After nethano
RAi 5 ion solutoen was distilled off under
reduced pr éure,rrﬁg(re i ning solution was poured
into ethyl {ace en tlhe produced precipitate was

col l ected VKNUA%w6wﬁon, g the resulting crude

solid was rynsed with 10% aqueouys sodi um
solution. The resulting e¢rude
reverse phase - 188 col unf’

115 ng (yield 29% of cggpou d
solid. Synthesis Exanpl

chl ori de

t ogr to obtain
as aﬁﬁgx)orless
58] First step

Production of internedi ate conpou 21 [Chem ca
formula 941 OH HOOH HOHZNHOB'| O '0C 0 O, \ OH
OC ONOHON'"" NNHHNHO OWNHW 011~1. 11
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HOOC NH2 CH \ \ Y HONHAc HOOHOH 1 O O OH OH
HOH2~ HO , O CI 1. UDP-GalNAc 0 0 1

(31, 4- Gl actosyltransferase , ) .,,o0ocl off \ O H 2.
Gal actose oxidase / NN NH Catalase HN HO NHWw o
HOO? NH2 | HO OH OH 21 Synthesis was perforned
according to the same procedure |ike Exanple 13, and
e59:’12 my (HPLC purity 65% yield 56% of m xture

E%ﬁ’t ai ni ng conpound 21 and unreact ed conpound 1 was
obt ai ned from £1 nmmol ) of conpound 1 as a

r aw™ it &P %tiegerggé)gt]o 4 Sﬁecond. step: Synthesis of
X 8 TR TRk ) 2 2

"Vol OO pO0C 0O\ OH OHHp N /N~ N-INHHNHDO
0 p/~ .,NHM HOOC NH2 HO OH CH 21

[Claim 7] The glycopeptide compound, a pharmaceutically acceptable
salt thereof, or a solvate thereof according to claim 1, wherein the sugar
residue (D) is a sugar residue (I-1) represented by the formula:

[Chemical formula 3]

OH

RATHN ) OH \
OH

0 OH
© OH
- | (I-1)
HO
O @]

wherein

m is an integer of 0 to 4; and

RA! and RE are each as defined in claim 1.
[Claim 8] The glycopeptide compound, a pharmaceutically acceptable

salt thereof, or a solvate thereof according to claim 1, wherein the sugar
residue (D) is a sugar residue (I-2) represented by the formula:

[Chemical formula 4]
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OH HO., NHAc r NXOHS OO-,,0H O \:-- / ~ NH -HO
vV HODIPEA'OC DVMSO, MOHcl O ,,0:~p OH H r,
~O-H O 2. NaBH3CN 0,% ~ ~NNNNH H HN O O ,.NHWe

HOOC ~i NHZ HOt OH OH 22 Synthesis was perforned
according to the sane procedure |ike Exanple 13, and
80.2 ng (0.043 mmol, yield 36% of conpound 22 as a
white @owder was obtained from300 ng (HPLC purity
65% 0.118 mpol) of mi xture containing compound 21 as
a WEfa\:/Ef'ﬁal. [0160] Test Exanple 1 In vitro
neasurenent of antibacterial activity (Test nethod)
R0 ottie., ds were neasured for a

m ni mum gr
smal | anmount of
cati on-adj ustied M
to - 190 a person’ s L,jn theart. (Result) The
present conpounds exhi bit gd“oe i gh antifhasyferial
activity against various bact ncl udi ng
vanconycin -resistant bactgyiun articularly,
conpounds of Exanples 1, 5, 6" I& 11 13, 30, 31, 43,
45, 50, 65, 69, 75, 82, 83, 85 and SE had MC. 2 to
49/ M against E. faecalis SR7914 which is

vanconyci n-resi stant Enterococcus (VRE-VanA), and MC
l1to4 g/m (vancomycin is >64 g/m) agai nst E.

faeci um SR7940, and exhi bited

RA1

wherein
m is an integer of O to 4; and

RAL and RE are each as defined in claim 1.

[Claim 9] The glycopeptide compound, a pharmaceutically acceptable
salt thereof, or a solvate thereof according to any one of claims 1 to 8,
wherein the compound has a partial structure (II) represented by the
formula:

[Chemical formula 5]

B
*

l 6 | ! E 2 (II)
/ I .

« XA\K RNy

wnwnne

¢

-

wherein the ring 2, the ring 4 and the ring 6 represent aromatic rings of the

second, fourth and sixth amino acid residues of a glycopeptide antibiotic,
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t he remarkably higher activity than the existing
drugs. [0161] Preparati on Exanpl e Fol | ow ng
Preparation Exanples 1 to 8 are illustrative, and are
not neant to limt the scope of the invention at all
The term "active ingredient” nmeans the present
conpound, a tautoner thereof, a prodrug thereof, a

respRRAKERG SUtd KBKB Y 28R GeprafRirt SalchehlBhB9ThydRbgdn 8P U Rn;
p?herg%?. [0162] Prepgration Exgnple 19Ayhar% gelating’%n

d‘*f#éiﬂle@eﬂt% PH RS Ho st MOwhi e af Q] da@WeBQIleNgr €di ent s
an Dos (my/ gaplsul e§gf&ctive ilngraediéeant 25(1)le Starch (dry)
200 Magnesium stearate 10 Total 460 ng [0163] -191

Preparation Exanple 2 A tablet is produced using the

f.ol 1 oW ' ients: /[{abl et) Acti
Claifty 1O onrhOEhTORENIGr soltfind GEphERfidfilrogoceptable

il di oxj d 10 ,.St hc. acid.5 Total 665
salt et atin ahlee theoh badordiieds ol de e Y coffBound

f i ght of 5 . [0l1l64 ti Ex le 3
has g pigoriatre o Ehedntihly the SPabgi ng

i ngredj ents if produced: Weight Active ingredient
[Chempenl fprmaknpl 25. 75

OH
HO RE

RMHN\/\O/\ (Sug)n
~

_XB
0 O SN
B X s

wherein the ring 2, the ring 4 and the ring 6 represent aromatic rings of the

second, fourth and sixth amino acid residues of a glycopeptide antibiotic,
respectively; XA and XB each represent independently hydrogen or halogen:

and other symbols are each as defined in claim 1.

[Claim 11] The glycopeptide compound, a pharmaceutically acceptable
salt thereof, or a solvate thereof according to claim 10, wherein the partial
structure (III) is a partial structure (III-0) represented by the formula:

[Chemical formula 7]
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Propel l ant 22 (chl orodifl uoronet hane) 74.00 Total
100. 00 An active ingredient and ethanol are m xed,
this mxture is added to a part of a propellant 22,
and this is cooled to -30C, and then is transferred
to a filling apparatus. Then, a required anmount is
supplied to a stainless steel container, and this is
dilutedywith a remaining propellant. A valve wunit is
attachegd to.a container. [0165] - 192 Preparation
tabl et containing 60 ng of an active

adngredient is produegd a follows: Active ingredient

R ch 45 ng itnocrystal line cellulose 35 ny
Pol yvi nyl pyxg.ol i qgﬁ{%w

4.5 ng Magnesium stearate

nmg An active ingredient,

starch and\cel |l ul ose are jappl\i edgut o a si eve of No. 45
mesh U.S., and are nixed Wﬁ! OHqueous sol ution
contai ning polyvinylpyrroli is mxed with the
resul ti ng powder and, t he |m xture is passed
through a No. 14 nesh U? | ey The t hus obt ai ned
granule is dried at 50C, and passed througBa No. 18
mesh U.S. sieve. Sodi um carboxymgt hyl starch
magnesi um st earate and ta NCH RV e ~ypassed

t hrough a No. 60 nesh Si eve adva keza e addddl-0)
to this granule, and e~a[,e Wi xed, aﬁd\gﬁLp{e sed
with a tabletting rfachine to
wei ght of 150 ng. [01661 Preparatjon Exanple 5 A
capsul e containing 80 ng of an active ingredient is
produced as follows: Active ingredient: 80 ng -193

wherein the ring 2, the ring 4 and the ring 6 represent aromatic rings of the
second, fourth and sixth amino acid residues of a glycopeptide antibiotic; X4
and XB each represent independently hydrogen or halogen; m is an integer of

0 to 4; and RA! and RE are each as defined in claim 1.

[Claim 12] The glycopeptide compound, a pharmaceutically acceptable
salt thereof, or a solvate thereof according to claim 10, wherein the partial
structure (III) is a partial structure (III-1) represented by the formula:

[Chemical formula 8]
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Starch 59 ng Mcrocrystalline cellul ose 59 ng
Magnesi um stearate 2 ng Total 200 ng An active

i ngredi ent, starch, cellul ose and magnesi um stearate
are mxed, and passed through a No. 45 nesh U S.
sieve, and each 200 ng is filled into hard gelatin
capsule. [01671 Preparation Exanple 6 A suppository
contai ging 225 ng of an active ingredient is produced
agﬂjoll ws:geActive ingredient 225 ng Saturated fatty
[ ri1de 2000 ng Total 2225 ng An active

rAYLDT € ien passed through a No. 60 nesh U.S. sieve,
an [ i Phsaturated fatty acid glyceride
whi ch has bee% aqUi sition-ninimlly and

nelted in a . this mxture is placed into
a nold of a ntt is cooled. [01681
Preparati on ensi omHcont ai ni ng 50 ng of
an active ingredient is pro s fqollows: Active

i ngredient 50 ng Sodi um car boxyfet cel lul ose 50 ng
Syrup 1.25 ml - 194 Benzoi¢.acid solution 0.10 m -
Perfume qg.v. Pignent q.v.‘ﬁo 'aeé\\mater ad. 5 m(IEn b
active ingredient is applied to a sieve of No. 45 nesh
U.S., and is nixed with sodium carboxynet hyl celll ul ose
and a-syrup to obtain a snmpeti. { : hzoreaci d
solution and a perfune are ed th par

water and the mixture is st gtk _Theq, ter .

at a sufficient amount™o a required Yolune. <

[VaVaV,Va)

wherein the ring 2, the ring 4 and the ring 6 represent aromatic rings of the
second, fourth and sixth amino acid residue of a glycopeptides antibiotic,
respectively; X4 and XB each represents independently hydrogen or halogen;

m is an integer of O to 4; and RA! and RE are each as defined in claim 1.

[Claim 13] The glycopeptide compound, a pharmaceutically acceptable
salt thereof, or a solvate thereof according to claim 10, wherein the partial
structure (III) is a partial structure (III-2) represented by the formula:

[Chemical formula 9]
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[0169] Preparation Exanple 8 A preparation for

i ntravenous injection is produced as follows: Active

i ngredient 100 ng Saturated fatty acid glyceride 1000

m A solution of the ingredients is usually

i ntravenously adm nistered to a patient at a rate of

1 mM per 1 mnute. [Industrial Applicability] [0170]

The gl ysopepti de derivative of the present invention,

a C)Dhar?wacqgtically acceptable salt thereof and a

s¢lVare ereof are useful in nedical treatnent and
hi bit tjhe pharmacol ogi cal

activity including the
ibaeseri-g), actividy. The conmpound of the present
i nvention i ul_An ,dawreating infection caused by,
particularly, nmetijcilljin-resi stant Staphyl ococcus
aureus. In i tion, this dofpound is useful for
treating inflection Wth ™“.J95 Ente@rococcus including
vanconyci n-resi stant EnteroCtogus {VRE), As an
exanpl e of such a di sease, ther® geri ous
st aphyl ococcus infection, f e We,'staphylocosgmgz)
endocarditis and staphyl ococcus” sepsi 0 - 196 CLAI
[Claim11 A glycopeptide conpound, a prarnaceutk%ally
acceptable salt thereof, or a solvate t hereof, |whi ch
is characterized in that a _sUgs j %
- represented by the fornmula: rnica! EForimul a CH
HO RE RA" HN~~ \  (Sug)n \ wher, e i s anipfeger
of 1 to 5; Sugs are eachyindependé%tly a fﬁ
nmonosaccharide, (Sug),, is a divalent ,sugar residue
formed by binding same or different 1 to 5
nonosaccharides; Rat is optionally substituted | ower
al kyl, optionally substituted | ower al kenyl, or

Wh@%ih%@lﬂiﬂg%l@ﬁé il 8Ana%ElcOdhk)d repB8ent aromatic rings of the

RA1

second, fourth and sixth amino acid residues of a glycopeptide antibiotic,
respectively; X5 and XB each represent independently hydrogen or halogen;

m is an integer of O to 4; RAland RE are each as defined in claim 1.

[Claim 14] The compound, a pharmaceutically acceptable salt thereof, or
a solvate thereof according to any one of claims 1 to 13, wherein the
glycopeptide compound is a chloroorienticin B derivative or a vancomycin

derivative.

[Claim 15] The compound, a pharmaceutically acceptable salt thereof, or
a solvent thereof according to claim 1, wherein the compound is represented
by the formula:

[Chemical formula 10]
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RE is OH or NHAc (Ac is acetyl); is bound to an
aromatic ring of the fourth amno acid residue in a
gl ycopepti de skeleton. [C aim 21 The gl ycopeptide
conmpound, a pharnaceutically acceptable salt thereof,
or a solvate thereof according to claiml1, wherein the
nmonosaccharide is selected fromthe group consisting
of gluemse, gal actose, -197 fructose, fucose, mannose,
rhgmose, gal actosam ne, glucosam ne, N
acet gakdct osam ne, N-acetyl gl'ucosam ne, vancosam ne,
ancgsam ne, glucuronic acid, sialic acid,
de\o@wco e(Sﬂ deoxygal actose. [C aim 31 The
gl ycopepti de cogg% a pharmaceutically acceptabl e
salt thereof, or a sd?vate th*?eof according to claim
1, V\herelnth , @ i1s glucose. [Claimi4l
The gl ycopep 3 ar maceutically

accordi ng to ne of c ai g 1 fo 3, gs n nis 1
or 2.o\g 3 Nde sQnpound,
pharnHCrutl salt tierepf, or a

sol vat ent her eof ~accor di ein the
nmon&sacchar i de¢ and n Ps Ifor 2. [daimé6l
The gl ycopepits onmpoundNHa phar nace [y

accept ab salq t hereof, or a solvate thereof

accorg gis QHn11 wherein the sugar ' residue (1)

i s a sugan re due (1-0) represented by the fornmula:

[ChenlcaIR?ornuIa 21 -198 OH RAIHLNOHH nRHE O O
OOOH m,1(l-00 HO,_~o\ 0 - 199
wherein

RF 1s hydrogen or a sugar residue;

RB is -OH, -NR5R? (wherein R5 and R% each are independently
hydrogen, optionally substituted lower alkyl, optionally substituted lower
alkyloxy, or optionally substituted amino or amino acid residue) or —ORS®
(wherein RS is optionally substituted lower alkyl (a hetero atom group may
intervene in the lower alkyl part));

RC is hydrogen or optionally substituted alkyl (a hetero atom group
may intervene in the lower alkyl part);

RPD is hydrogen or lower alkyl; and

other symbols are each as defined in claim 1.

[Claim 16] The compound, a pharmaceutically acceptable salt thereof, or

a solvate thereof according to claim 15, wherein the compound is represented
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wherein inis an integer of 0 to 4; and RAlL and RE
are each as defined in claiml. [Caim7] The
gl ycopepti de conmpound, a pharnaceutically acceptable
salt thereof, or a solvate thereof according to claim
1, wherein the sugar residue (I) is a sugar residue
(I-1) represented by the fornmula: [Chem cal fornula
by tBp fatnuHO RE RAHNJ OH~"~ OOH HO-~ril O OH O OH
(I-1) HO OO wherein inis an integer of 0 to 4; and
[Ch&licarfdriRalaty each as defined in claim1. [ aim 8]
The gl ycopepti de conpound, a pharmaceutically
acceptqﬁle salt thereof, or a solvate thereof
accordifng to claim1, wherein the sugar residue (I)
[ Rfesi due (1-2) represented by the formil a:

[ Che romula 4] .- 200 OH HO,,,, RE A R HN
RATHIN = C}lk{?ﬂﬁom\" O OHOH (1-2)
o— A
HO\/\O/ o

XB (IV-0)
OH
N
NH RP
0] O)W/LMG

wherein
m is an integer of 0 to 4;

other symbols are each as defined in claim 15.

[Claim 17] The compound, a pharmaceutically acceptable salt thereof, or
a solvate thereof according to claim 16, wherein the compound is represented
by the formula:

[Chemical formula 12]
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HO O wherein mis an integer of 0 to 4; and RAl1 and
RE are each as defined in claiml1l. [Caim9] The

gl ycopepti de conmpound, a pharnaceutically acceptable
salt thereof, or a solvate.thereof according to any

one of clainms 1 to 8 wherein the conmpound has a

parti al

[ Chem gl

structure (Il1) represented by the fornula:

formula 5] XB 006 14 ! 2 (11) XA wherein

thg ring 2= the ring 4 and the ring 6 represent

rings of the second, fourth and sixth am no
rApRCH dLresj dues of a

gl ycopepti de antibiotic, -201

respecoi vethy:, XA and XB each represent independently
hydr ogen or, Ra p dhd| * represents a binding
position wiith a s residge. [Caim10] The

gl ycopept i deiqupoype har magguti cal | y acceptabl e

salt thereof, or a solvatre.4 heregof according to claim

1, wherein the conmpound "has

PRI structure (111)

represented by the fornulé; [ Chemjcal formula 61 OH

HO RE Al R HN(Sug)11l XB"

ring 2,

the ring 4 and the ring 6 r
rings of the second, fourth anq Si

b XA wherein the

resi dues of a gl ycopepti de-artibirgti Srespest | ;
XA and XB each represnt iend ht4l hyo n 'OEH

hal ogen;
claim1.

parti al

[Caim11] The |gl y§opept i de conpourd
pharmaceutical ly aceptab eneof yor
sol vat e t her eof accorﬁing*&o cl ai m 10,7 where

NH,

and ot her %yhbe > @ach”as gle

RB

wherein respective symbOIS are each as defined in claim 16.

[Claim 18]

The compound, a pharmaceutically acceptable salt thereof, or

a solvate thereof according to claim 16, wherein the compound is represented

by the formula:

[Chemical formula 13]
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structure (I11) is a partial structure (111-0)
represented by the fornula: [Chemcal formula 7] -
202 OH HOJRERAHNOH/OHj 1 HO~ O OOHH HX
0, OxB (111-0) 6 41 2/ xA wherein the ring 2,
the ring 4 and the ring 6 represent aromatic rings of
the second, fourth and sixth am no acid residues of a
gl ycopgptide antibiotic; XA and XB each represent
|n ependeggly hydrogen or halogen; in is an integer of
0"V nd RA1 and RE are each as defined in claiml1.
ik d a m 21 ;The ¢l ygope ti de compound, a
phat m@eutfgal | y acceptiable salt thereof, or a

sol vate there g to claim 10, wherein the
partial structure (Ill) s a partial structure
(111-1) repf@sen by.the foomula: [Chenical formula

gOMOOH OCH HO

(1V-2)
HO
RC
.wherein respective symbols are each as defined in claim 16.
[Claim 19] The compound, a pharmaceutically acceptable salt thereof, or

a solvate thereof according to claim 1, wherein the compound is represented

by the formula:

[Chemical formula 14]
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O (Ill-1) xB ~0062 Y4 ~x ~.. wherein the ring
2, thering 4 and the ring 6 represent aromatic rings
of the second, fourth and sixth am no acid residue of
a gl ycopeptides antibiotic, respectively; XA and XB
each represents independently hydrogen or hal ogen; m
is an integer of 0 to 4; and RAl and RE are each as
definedyin claim1l. [Caim13] The glycopeptide
g pharmaceutically acceptable salt thereof,
?e thereof according to claim10, wherein
artijal structure (Il11) is a partial structure
b répmjed by the forrmula: [Chem cal formula
91 - 204 T RHNC OH O = OH HOO m CH OH How,
... 00 (111-2) 006 42 whereinthe ring 2, the
ring 4 and the ring 6 represent aromatic rings of the
fourth and sioxth am ng acid residues of a
o respectively; XA and XB each
dpogen or hal ogen; mis an

NMe

.

wherein

RA? is hydrogen or optionally substituted lower alkyl;

RB is -OH, -NRS5R5 (wherein R5 and R¥ each are independently
hydrogen, optionally substituted lower alkyl, optionally substituted lower
alkyloxy, optionally substituted amino or amino sugar residue) or -ORS
(wherein RS is optionally substituted lower alkyl (a hetero atom group may
intervene in the lower alkyl part));

RC is hydrogen or optionally substituted lower alkyl (a hetero atom
group may intervene in the lower alkyl part);

RD is hydrogen or lower alkyl;

XA and XB each are independently hydrogen or halogen; and

other symbols are each as defined in claim 1.
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gl ycopepti de conpound is a chloroorienticin B
derivative or a vanconycin derivative. [Caim15] The
compound, a pharnaceutically acceptable salt thereof,
or a solvent thereof according to claim1l, wherein
the conpound is represented by the fornula: [Chem ca
formula 10] - 205 OH HORE RAHN ,~~~ o0 (Sug)n 0 XB
[Claom20@] \ Bhedcahp &Ml XA phaGh OexbichlIN actaftable valt thitds) or
RBHNOOOOW N2 O0OCH HO OH wherein RF is
a sohyteapereof bceordig@to tRSidl®, wRBrdifi thOdomp¥afdbis represented
(wherein R5 and R5' each are independently hydrogen,

by tBBtfbeRald:y substituted | ower alkyl, optionally
substituted lower al kyl oxy, or optlonally substituted

[Chémidq BFmard 10§] acid residue) or -OR6 (wherein R6 is
optionally substituted |lower alkyl (a hetero atom
group may intervene in the lower alkyl part)); RCis
hydr og or optionally substituted alkyl (a hetero

REmay intervene in the |lower alkyl part); RD

is hy rogen or | ower aIk | ; and other synbols are each
RA! defin |n clalnﬁ%* ai m 161 The compound, a
phar mackut fcal ly a tab e salt thereof, or a
sol vate ther® ccofldi ng|{to clai m 15, mhereln t he
conpound | HD eape
RD
rllMe
wherein

m is an integer of 0 to 4; and

other symbols are each as defined in claim 19.

[Claim 21] The compound, a pharmaceutically acceptable salt thereof, or

a solvate thereof according to claim 20, wherein the compound is represented
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-206 by the formula: [Chemcal formula 11] OH HO RE
RAHNOY OH 0 HO OOHOH MHQ 0 xB (IV-0) o Yo
4 ;:~tNXA O/ OH 0. HHNNNHRD HROOO-)Nw
NHZ RC wherein mis an integer of 0 to 4; other
synbol s are each as defined in claim15. [ aim 17]
The conpound, a pharnmaceutically acceptable salt

by thBgpeatia:or a solvate thereof according to claim 16,
wherein the conmpound is represented by the formula:

[Chb&heeahuiongpl @ 12] - 207 OH 7)~O RE O RA"HN OH CH
m HO

OH

At .
RATHN o OH |
O\\/\‘)\/OH
/l m
HO
0 OH
HO
o] o]
RAZHN xB
HO
O N
2
0 0 A o P OH

J A -1
N NH RP

wherein respective symbols are each as defined in claim 20.

[Claim 22] The compound, a pharmaceutically acceptable salt thereof, or
a solvate thereof according to claim 20, wherein the compound is represented
by the formula:

[Chemical formula 17]
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OH OOH HOOO XB Oo (IV-1) 42RFp/ XAp/ OH
HHOHNHNNHRD RBHNOO OOW ONHZ | HO
OH OH Rc wherein respective synbols are each as
defined in claim16. [C aim 18] The conpound, a
pharmaceutically acceptable salt thereof, or a

sol vate thereof according to claim 16, wherein the
corrpo@n*fd is represented by the formula: [Chem cal

fin 8 -208 OHRE RAHN"'\~/ OH OCHM HO,
0. cH HOBO,,,'0XB 006 42 OH RFO,,,,
RAHN ~ e T / OH

wherein respective symbols are each as defined in claim 20.

[Claim 23] The compound, a pharmaceutically acceptable salt thereof, or

a solvate thereof according to claim 1, wherein the compound is represented

by the formula:

[Chemical formula 18]
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AOHH(IV-2) HONHN/ NHRD RBHNO OO O ,,Nw
O NHz Il OHHO OH Rc wherein respective synbols are
each as defined in claim16. [Caim191 The compound,
a pharmaceutically acceptable salt thereof, or a
sol vate thereof according to claim1, wherein the
conpound is represented by the fornula: [Chem cal
formul @H141 - 209 OH HRE RALHN (Sug)n RA'HN O XB
Y14 %Z~OJX0()—IOONNDNHRN H--"-T RB HN
Y OHHOOH R wherein RA2 is
RA1Jhydr gen or optionally substituted | ower alkyl;

™ (Sug),
XB
OH
N (VD)
NH IIQD
B ': (I) o NMe
R\‘)\ .
|
0 7 l ™ ' NH>
OH
HO N OH
RC

wherein

RB is -OH, -NR5R% (wherein R and R5 each are independently
hydrogen, optionally substituted alkyl, optionally substituted alkyloxy, or
optionally substituted amino or amino sugar residue) or -OR¢ (wherein RS is
optionally substituted alkyl (a hetero atom group may intervene in the alkyl
part));

RC is hydrogen or optionally substituted alkyl (a hetero atom group
may intervene in the alkyl part);

RD is hydrogen or lower alkyl:

XA and XB each are independently hydrogen or halogen; and

other symbols are each as defined in claim 1.

[Claim 24] The compound, a pharmaceutically acceptable salt thereof, or

-214 -



RBis -OH -NRSR5' (wherein R5 and R5' each are

i ndependently hydrogen, optionally substituted | ower

al kyl, optionally substituted | ower al kyl oxy,

optionally substituted am no or am no sugar residue)

or -OR6 (wherein R6 is optionally substituted | ower

al kyl (a hetero atomgroup may intervene in the | ower
a soBldfY the@rof hicorBRmd o HydhaBwhereipttherahpousudistreprasedted

| ower al kyl (a hetero atom group may intervene in the
byth@%@ﬁn@bkyl part); RD is hydrogen or |ower alkyl; XA

each are independently hydrogen or hal ogen; and
re each as defined in claiml. - 210

[Ch?%#ﬁﬂfﬁ%ﬁqﬁ#aépconpound a pharmaceutically acceptabl e

salt thereof, or a solvate thereof according to claim

19, whéfein t he conpound is represented by the

f odgul 8 [ @Femical fornula 15] OH HRE RA' HN OH OH \

O~ OH HO, 0 RA2HNO XB (V-0) HOn ~61Y
RAMN] ~ OH H N¥R,, OHI ROOOONW VOOO

O\/\/w

HO\/\O/ o
\ OH .

wherein
m is an integer of 0 to 4; and

other symbols are each as defined in claim 23.

[Claim 25] The compound, a pharmaceutically acceptable salt thereof, or

a solvate thereof according to claim 24, wherein the compound is represented

by the formula:



Rc wherein inis an integer of 0 to 4; and other
synbol s are each as defined in claim19. [d aim 21]
The conpound, .a pharmaceutically acceptabl e salt
thereof, or a solvate thereof according to claim 20,
wherein the conmpound is represented -211 by the
formula: [Chemical formula 161 OH HO RE RA1 HN O OH
[Chéﬁlca@me{i@@Op" 0O OH HOOORA2HN XB HO\ OO6 14
XA 0l OHOONN(V-1) NN NHRDHHHRB
HN.OC(BOO~NI\/E ‘NHz O 1 HO OHOH RC wherein
raspecti veesynbol s are each as defined in claim20.

RATHN \z
\/\O

(VI-1)

wherein respective symbols are each as defined in claim 24.

[Claim 26] The compound, a pharmaceutically acceptable salt thereof, or

a solvate thereof according to claim 24, wherein the compound is represented

by the formula:

[Chemical formula 21]
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[Caim?22] The compound, a pharnmaceutically acceptable
salt thereof, or a solvate thereof according to claim
20, wherein the conpound is represented by the
formula: [Chemi cal formula 17] - 212 OH HO RE RA' HN
OOH 0OOHmM HO OH /110 HOOH 0 "' 0 RA2HN XB
HO,,, OO,,,, 16 4 2 OH XA OOHH(V-2) 0 ""NJ'"
NNNPRHHI HNOOO,,,,NM RBNH2 0 HOCOH CH
REoyherei JrEr especti ve synbols are each as defined in
claim 20, [Oaim 23] The conpound, a pharmaceutically
RMHcce -8, or a solvate thereof
according {® erein the conpound is
represente | a: [Chem cal formula 18]
-213 OH

NH;

wherein respective symbols are each as defined in claim 24.

[Claim 27] The compound, a pharmaceutically acceptable salt thereof, or
a solvate thereof according to any one of claims 6 to 8, 11 to 13, 16 to 18, 20 to

22, and 24 to 26, wherein m is O or 1.

[Claim 28] The compound, a pharmaceutically acceptable salt thereof, or

a solvate thereof according to any one of claims 1 to 27, wherein RE 1s OH.

[Claim 29] The compound, a pharmaceutically acceptable salt thereof, or
a solvate thereof according to any one of claims 1 to 28, wherein each

substituents in optionally substituted lower alkyl, optionally substituted
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HORE RA'HN O (Sug)n OxBo~0642 HOXA/ O OHO
HH(VI) ONNNNNRD )~HHRBHNOOONW O O
/1 I~1 NH2 1 OH HO off RC wherein RBis -OH,
-NR5R5' (wherein R5 and R5' each are independently
hydrogen, optionally substituted al kyl, optionally
substituted al kyl oxy, or optionally substituted am no

ar . i i itQked SRAcAMOE! 6f RARBrd Selected from
loweorp?ttﬁ{'ghq ’IO?/ %gglggt%_;ﬁtsy AufskitBked SREcANGE ecte

i ona uted al kyl (a hetero atom group may

the Bl RGHETY Birbeft a1 1o hotero At omvor our

(a hetero atomgroup may

' in the.al kyl L) [
SRy RSB0 PSSl e Rl

rogen or
hal ; .and t . I h. [ i
hetgaryh, SpHipely SHDR IS BoRBBR. 3 ler sl sy y

acceptabl e salt thereof, or - 214  a solvate.thete
aradod thigi @{gthrgcllb{ gp%tz@{te%tgrq?r@#gl% 8HH8nf1]513 suros8£uted

represented by the fornula: em cal .formul 91
cyckdalky, optionally )s/ubstitutedr?fl)wer a[lky OXY, opt1ona1rl§] sgbs]tltuteé}l

aralkyloxy, optionally substituted aryloxy, optionally substituted

arylsulfonylamino, and optionally substituted amino

[Claim 30] The compound, a pharmaceutically acceptable salt thereof, or
a solvate thereof according_ to claim 29, wherein each substituents of
“optionally substituted” groups in Substituent group A of claim 29 are
selected from the following Substituent group B.

Substituent group B: optionally substituted arylaminocarbonylamino,
optionall& substituted arylaminocarbonyl, optionally substituted
arylcarbonyl, optionally substituted arylcarbonylamino, optionally
substituted arylcarbonylaminoalkyl, oxo, halogen, optionally substituted
aryl, optionally substituted aryloxy, optionally substituted arylthio,
optionally substituted arylamino, optionally substituted arylaminoalkyl,
optionally substituted arylaminocarbonylalkyl, optionally substituted
arylsulfonyl, optionally substituted lower alkyl, optionally substituted
aralkyl, optionally substituted amino, optionally substituted
aralkylcarbonylamino, optionally substituted aralkylamino, optionally
substituted aralkylaminocarbonyl, optionally substituted aralkylsulfinyl,

optionally substituted arylsulfonylamino, optionally substituted
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RA'HN OH OH 0~ HO,,
f1i2H O H I
\ ~1 O

) OOHOH HOJ O 0 XB (VI-0)
06 4 ON~1/N HHNHR RBHNO O
O Nwe HO OH OH RC wherein in is an
integer of 0 to 4; and other synbols are each as
defined in claim23. [Caim251 The conpound, a

phar maceutically acceptable salt thereof, or

aryl ;%gﬂﬁggl}u rg&{j?’gé ot dhr@tb dﬁelr%#ﬂ%ﬂ%ﬁ %% giv&brtehﬁyl lower
Chem cal for mul.a

alkylox o loweop klgmino, 219410 lower alﬁaEloxy, op"é'}%naﬂPsﬂ)ithth' M

heteroaryl, optionally substituted heteroarylalkyl, optionally substituted -

'L-O
o
—>—
NI

heteroarylcarbonyl, optionally substituted heteroaryloxy, optionally
substituted heteroarylthio, optionally substituted aryl lower alkenyl,
optionally substituted heteroaryl lower alkenyl, optionally substituted
cycloalkyl, optionally sub stituted cycloalkyloxy, optionally substituted
cycloalkylthio, optionally substituted cycloalkylaminocarbonyl, optionally
substituted cycloalkyl lower alkenyl, optionally substituted
cycloalkylsulfonyl, optionally substituted cycloalkylaminocarbonylamino,
optionally substituted cycloalkylaminoalkyl, optionally substituted
cycloalkyl lower alkylamino, optionally substituted cycloalkylamino,
optionally substituted cycloalkyl lower alkyl, optionally substi.tuted
cycloalkylcarbonyl, optionally substituted cycloalkyl lower
alkylcarbonylamino, optionally substituted cycloalkylcarbonylamino,
optionally substituted cycloalkylcarbonylaminoalkyl, optionally substituted
cycloalkyl lower alkylaminoéarbonyl, optionally substituted
cycloalkylsulfonylamino, optionally substituted
cycloalkylaminocarbonylalkyl, and optionally substituted

cycloalkylaminosulfonyl

[Claim 31] The compound, a pharmaceutically acceptable salt thereof, or
a solvate thereof according to claim 30, wherein each substituents of
“optionally substituted” groups in Substituent group B of claim 30 are

selected from the following Substituent group C.
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ooxB oo/ 7/ 11l XAOOKHOHH;r" (M-1) O
NNNNNRHH RBOOO I NH IT- 11 OH HOOH RC
wherein respective synbols are each as defined in
claim24. [daim26] The conpound, a pharmaceutically
acceptabl e salt thereof, or a solvate thereof
accordlng to claim 24, wherein the conpound is

r e sent ]
s LRGP OIS 0 e EPBS e B 2150
aral’kyloxy, ﬁaloge n, cyaréllo, %algcfbvge 9*118:1?'}1'314 W alk90|§y!\“5|n&®

di-lower alkylamino

[Claim 32} The compound, a pharmaceutically acceptable salt thereof, or
a solvate thereof according to any one of claims 15 to 31, wherein RE is OH;

RCis H; and RP 1s H.

[Claim 33] A process for producing the glycopeptide compound, a
pharmaceutically acceptable salt thereof or a solvate thereof as defined in
claim 6, comprising the following steps:

(step 1

a step converting a sugar residue (VD) represented by the formula:

[Chemical formula 22]
HO
OH
\/ [
S
HO O\
0

wwwwvy

into a group (VII) represented by the formula:

[Chemical formula 23]
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HHRBOOOOO,,NM NH2 | OHHO OH Rc wherein
respective synbols are each as defined in claim24.
[Claim271 The compound, a pharnaceutically acceptable
salt thereof, or a solvate thereof according to any
one of clains 6 to 8, 11 to 13, 16 to 18, 20 to 22,
and 24 to 26, wherein mis O or 1. [Claim28] The
conpeynd, a pharmaceutically acceptable salt thereof,
or sol yate thereof according to any one of claims 1
HE , rein REis OH [Caim29] The conpound, a
pharmaceutically agceptable salt thereof, or a

| ower al

HO hereof ag¢cgti\ng to any one of clains 1 to
28, er exd)_eac ﬁ~ubst tuents in optionally
substi t ut ed r optionally substituted - 217
0

dy substituted cycl oal kyl
of RAl ane selected fr hepfjol | ow ng Substit uent
group A. Substituent g oup 7/0 ionally substituted
aryl, optionally substitiut > eterogﬁﬁi optionally
substi tut ed heterocycﬁg, optionally i tuted
aral kylthi o, optionally bsbrt ut ed het eroaral kyl t hi o,
optionally substituted cycloallyl, optionally
substituted | ower al kyl oxy, optilonally substituted
aral kyl oxy, optionally substitut®d aryl oxy, optionally
substituted aryl sul fonylam no, and optionally
substituted amino [C aim 30] The conpound, a
pharmaceutically acceptable salt thereof, or a
wheflivareid 08 epNRAcoind ngit andhtdger 260 twhdr ei n each
substituents of "optionally substituted" groups in '
by ?H'%‘i‘hﬁﬂé N4-nYRAUR ok RitegbBbf020 2tmmesef gyresylatiom tehetion
ol om ng Substituent group B. Substituent group B: '
in S04 #9&% tr‘é/ oBURBbiIHtAkfarsbalidgeashodyhamsing a glycopeptide
opttonally substituted aryl am nocarbonyl, optionally

cogﬁgﬁhht g%ﬁ&l tHARYALC BF BB ateOmerosrald & rawbahténiakd

car bonyl am no, optionally substituted

aryl carbonyl ani [ Jeyl b enahbstituted with
wighbit A R aatl 8 of % foufitd aniiflo BRIIre @l AnSbstitured wi

optional l.y s tituted arylthio, optionally
th%ﬁBg?TFﬁ?éﬁe I'ami no, optionally substituted

aryl am noal kyl, optionally substituted

(%?QI m nocar bonyl al kyl , optionally substituted

a step converting the hydroxymethylene part in the sugar at the end Qf the

group (VII) into a group (VIID) represented by the formula:

[Chemical formula 24]
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aryl sul fonyl, optionally substituted | ower alkyl,
optionally substituted aralkyl, optionally
substituted am no, optionally substituted

aral kyl car bonyl am no, optionally substituted
aral kyl am no, optionally substituted _

ar al kyl am nocar bonyl, optionally substituted
aralokyl sul finyl, optionally substituted
arylsulggnylanino, optionally substituted -218

rnosul fonyl, optionally substituted aral kyl thio,
r al kyl o4l ower al kyl oxy, | ower al kyl am no,

r alkquﬁyDH ptionally substituted
I

| y\ substituted heteroarylal kyl,
option lPé su het er oar yl car bonyl , optlonally
substit réaryl , optionally substituted

het er oa yIth|o opti onal | sumstltuted aryl | ower

al kenyl ,» optionally Ssypstit/u heteroaryl | ower

al kenyl , optionally subst cy kyl,

optlonally substltUQQQrgggg?;Fkylo , tionaIIy

substituted cycl oal ky ptionally substituted

cycl oal kyl am nocar bonyl, optiomally substituted

cycl oal kyl | ower al kenyl, optiobnally substituted

cycl oal kyl sul fonyl, optionall§y"Substituted

cycl oal kyl am nocar bonyl am no, optionally substituted

cycl oal kyl am noal kyl , optionally substituted

cycl oal kyl | ower alkylantno optionally substituted
wherpih vedeytineissobole pre eadefipedahovet ut ed cycl oal kyl

| ower al kyl, optionally substituted
lnzxwokﬂhﬁbmhmacﬁonyhndoptionalIy substituted cycl oal kyl

| ower al kyl car bonyl am no, optionally substituted
(stepy®) oal kyl car bonyl anino, optionally substituted

cycl oal kyl car bonyl am noal kyl, optionally substituted
a steyCdod@blyhe te¥vgtoah KWHmm@C@éb@ﬂyi’esﬂ@é (BORtdptresented by

substituted cyclo al kyl sul fonyl am no, optionally
theSePsld:ut ed cycl oal kyl am nocar bonyl al kyl , and

optionally substituted cycloalkylaninosulfonyl [Caim
(Hﬁﬁimlh?mﬁﬂﬂHQHﬂd a pharmaceutically acceptable salt

t hereo or a solvate thereof according to claim 30,

wher ei nygach substituents of "optionally substituted"

groups In Substituent group B of claim30 are

seh@ Bm the following Substituent group C. -219

Su&;iﬁiﬁgtf group C ,l,ower alkyl, |ower alkyloxy,
RAHY ul fonyl , /rudﬁ aralkyloxy, hal ogen,
cyano, hal ower afy , al o | ower al kyl oxy, and
di -1 ower al kyl am l 32] The conpound, a
pharnaceutlc%@ty/ﬁegeﬁta galt t hereof, or

H
/  OH

n ]

{ (1-0)
\

o)

wherein respective symbols are as defined above;
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a solvate thereof according to any one of clainms 15 to
31, wherein RBis OH RCis H and RDis H [Caim
331 A process for producing the gl ycopepti de conpound,
a pharmaceutically acceptable salt thereof or a
sol vate thereof as defined in claim®6, conprising the
follow ng steps: (step 1) a step converting a sugar
b r@&ﬁt@waﬁl\{hhubﬁ%g@ﬁ@ﬁ@ﬂﬂb& atlﬂ@h & ofﬂ@"@d@u aVIID)
yformJIa 22] HO OH OH \// { %16@ @lnto
W1t1§‘ a%ﬁ%ﬁbu@ﬁi‘ GA)) Je?h?é&iﬁ@&ﬁ% tlli/e fd}%ﬁlﬁrmﬂ}@m. [ Chem cal
for mul H RE HO/OHOH \ HO 1) O CH
(Vi) Hp 1 O O wherein REis OHor NHAc; and mis
an integer of 0 to 2; by perform' ng 1+m(mis an

O S9ET pfodddc Bl i e éc%%@%&%"n%@ Ohdar Gonor
o B SRS RIS sl USeghs offinfi in
clai%ﬁi ?ﬁ rg{?lf?%egf’f‘d%ﬁwﬁg. no a d reS| due is substit ut ed
[Chemical formula 29]

RATHN

\

wherein respective symbols are as defined below,
comprising the following steps:

(step 1)
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(step 2) a step converting the hydroxynethyl ene part
in the sugar at the end of the group (VIl) into a
group (V1) represented by the formula: [Cheni cal
formula 24] -221 OH HOREOOOH OH] HO" ~ OH
mH HO (VIIl) O i wherein respective synbols are as
defi ned above; by an oxidation reaction; and (step 3)
a stép of egactiny &+t (my it ha igtegrr (M0 ko P) timies of Hygauylating
residue (1-0) represented by the formula:. [Chenical
readty ehe2plesefrk ofielyidbsAr dhkforhédhnd aHlpar dodho®usihg il
-] OH ) (1-0) o~ O wherein respective synbols
comﬁbﬁnﬁ?(\ﬂ?fl? B8 ARPYeaterial 22Eprd¥nt RO thy Gordihnat i on
reaction of the al dehyde group of the group (M)

[Chemical formula 26]

HO
OH
OH
HO
o}
0 XB (VII-1)
0
o o
XA 0
H
N N
N NH RP
H |
(o] (o] O NMe
o}

wherein respective symbols are as defined in claim 15,
to obtain a compound (VIII-1), a salt thereof, or a solvate thereof represented
by the formula:

[Chemical formula 27]
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with a conpound (A) represented by the fornmul a RAINH2.
a

[Caim 341 A process for producing the conpound
(IV—O), a pharmaceutically acceptable salt thereof or
a solvate thereof as defined in claim16 represented
by the formula: [Chemical fornula 291 OH HO RE RA HN
HOH\ 1 HOO-OOHOHmM\7/ HA"-", 00 XB (IV-0O
642 XO;"NAOCH OON~NNNHRD HRBOOOO
NHZ ¥YH 1 HO RC wherein respective synbols are as

fi low, conprising the follow ng steps: (step

a step of reacting 1+m(mis an integer of O

HO s of gI atl ng reaction in the presence
of gl%copyl tran nd a sugar donor using a
conpound! ( a raw material, represented by the
formul a: h{o@;dq\cau la 261 HO

HO J

o
| \)\
O\|/\ 0] ‘ \
I 4 2
RFO xAI - P OH
”/\’/ \P/\El NH 'TD
' |
. HN /\ 0O o 5 NMe
]
L o
HO N OH
RC

wherein RE is OH or NHAc; and other symbols are as defined above,

(step 2)

a step of subjecting the compound (VIII-1), a salt thereof, or a solvate thereof
to an oxidation reaction to obtain a compound (IX-1), a salt thereof, or a
solvate thereof represented by the formula:

[Chemical formula 28]
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JOOH HOOH O XB (M 1-1) O1 0116 4 12 RFO XA/ 0/
OH OONNNNNHR HHRBHNOOOOW ONHz OH
HO OH Rc wherein respective synbols are as defined
inclaiml5, to obtain a conpound (VMII1-1), a salt
thereof, or a solvate thereof represented by the
formula: [Chemical formula 27] -224 OH HO RE HO O OH
H @~ HO:J:~O0O0OOCH MOHHOO XB (M11-1) 6 4 2
AOOHI H O/NN HY~-HNHRDRBHNOOO

wherein respective symbols are as defined above, and
(step 3)
a step of subjecting the compound (IX-1), a salt thereof or a solvate thereof to

a reductive animation reaction with a compound (A) represented by the

formula: RAINH,.

[Claim 35] A process for producing the compound (IV-1), a
pharmaceutically acceptable salt, or a solvate thereof as defined in claim 17
represented by the formula:

[Chemical formula 33]
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NH O OH HO OH RC wherein REis OH or NHAc; and

ot her synbols are as defined above, (step 2) a step
of subjecting the conpound (VII1-1), a salt thereof,

or a solvate thereof to an oxidation reaction to
obtain a compound (IX-1), a salt thereof, or a

sol vate thereof represented by the fornula: [Chem cal
formul ®H28] -225 OH HOREp OH p OH\ HOHO OO OH
ke O 0 XB (IX1) THo ~o RFp 42 XA/ O
NI HNHR- Re HNO OO NWw O NH2 HO OHOH
n

A RC i- espective synbols are as defined above,
and” (sr'ep™3), OH
OH
m
HO
0 OH
© OH
HO
o~ o

wherein respective symbols are as defined below,

comprising the following steps:

(step 1)

a step of reacting 1+m (m is an integer of O to 2) times of glycosylating
reaction in the presence of glycosyltransferase and a sugar donor using a
compound (VII-1) as a raw material represented by the formula:

[Chemical formula 30]
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a step of subjecting the conpound (IX- 1), a salt
thereof or a solvate thereof to a reductive ani mation
reaction with a conpound (A) represented by the

formul a: RALINH2. [Cl aim 351 A process for producing
the compound (IV-1), a pharmaceutically acceptable
salt, or a solvate thereof as defined in claim17
represented by the fornula: [Chem cal formula 33] -226
OH7)~OREOHRAHN OHOHm HOOOH 0 OH HO O O Xe
OO0\ foyv-1 4o ~ 2 RFOOH XA 0O OHH O-N,,L~N

Y'' ~N NY RD HHHNO OONW RBO N 01 HOCH

OH R wh i A _respective synbols are as defined
bel ow, com@rl S|0ng t he foI | owi ng st eps:
(VII-1)
@) RD
LMe
RB
O
OH
HO OH
RC

wherein respective symbols are as defined in claim 15,

to obtain a compound (VIII-2), a salt thereof, or a solvate thereof,

represented by the formula:

[Chemical formula 31]
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(step 1) a step of reacting 1+m(mis an integer of O
to 2) tinmes of glycosylating reaction in the presence
of glycosyltransferase and a sugar donor using a
compound (VII-1) as a raw material represented by the
formula: [Chemical formula 301 - 227 OH HO OH HO
OOXB TNRFO XAOOHHHONNHRDS r:~00OOW
Hl OH HO OH Rc wherein respective synbols are
ingd in claim115, to obtain a conmpound (VIII-2),
a galt Jthereof, or a solvate thereof, represented by
Ho.t h la: [Chem cal \formula 31] - 228 OH HO RE HO
on HO C}gH OH HO O O XB

m

0 OH
o

OH
HOII

HO

0
xB
\ N @ 0 (VIII-2)
RFO N n o OH
o R )'\/H
o} 0§T/J o) ‘ NMe
o)

0

o)

X

H

: N

R'<:>

S NH,
OH

OH

wherein RE is OH or NHACc; and other symbols are as defined above,

(step 2)

a step of subjecting the compound (VIII-2), a salt thereof, or a solvate thereof
to an oxidation reaction to obtain a compound (IX-2), a salt thereof, or a
solvate thereof represented by the formula:

[Chemical formula 32]
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0 7NJ-- O(VII1-2) RFOOH X0 OONNHNHR RHNDO
OOO0OW Be OO ONH2 1 OHHO OH Rc wherein RE is
OH or NHAc; and other synbols are as defined above,
(step 2) a step of subjecting the conpound (M1I1-2), a
salt thereof, or a solvate thereof to an oxidation
reaction to obtain a conpound (I X-2), a salt thereof,

or " sol vate thereof represented by the fornul a:
HO icBF fornula 32] - 229 OH HOREOOOH HO M
M| HOl@aOH O CHOHO O X B (I1X-2) 042 FOXAO™ 9
© 0
H

OH
© OH
m
HO
0 OH
O OH
HO
o~ Yo
XB
IX-2
0 ovg (IX-2)
] ) o
RFO '
XA 0 <
H
: N

wherein respective symbols are as defined above, and

(step 3)

a step of subjecting the compound (IX-2), a salt thereof, or a solvate thereof
to a reductive amination reaction with a compound (A) represented by the

formula: RAINHo.

[Clgim 36] A process for producing the compound (IV-2), a
pharmaceutically acceptable salt thereof, or a solvate thereof, as defined in
claim 18 represented by the formula:

[Chemical formula 37]
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a :NNNNHR RB HNO OO0 NM ONH2 OH HO OH Rc
wherei n respective synbols are as defined above, and
(step 3) a step of subjecting the conmpound (IX-2), a
salt thereof, or a solvate thereof to a reductive
am nation reaction with a conpound (A) represented by
the formula: RALINH2. [Cl gim 361 A process for
produc?%g the conpound (1V-2), a pharnaceutically
abeept; fsalt thereof, or a solvate thereof, as
Rdeefi. [ claim 18 represented by the fornula:
['ehemigal 4 30 OH HO,,, RERAHN Q /
0O

\o"' OH HOO ""0 XB ~\ 04 06 2
RFO’””
OO0 W

(1vV-2)

wherein respective symbols are as defined below,

comprising the following steps:

(step 1)

a step of reacting 1+m (m is an integer of 0 to 2) times of glycosylating
reaction in the presence of glycosyltransferase and a sugar donor using a
compound (VII-2) as a raw material represented by the formula:

[Chemical formula 34]
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ONFiz HO OH OH R wherein respective synbols are as
defined below, conprising the follow ng steps: (step
1) a step of reacting 1+m(mis an integer of 0 to 2)
times of glycosylating reaction in the presence of
gl ycosyl transferase and a sugar-donor using a
conpound (VI1-2) as a raw material represented by the
formula: [Chemical formula 34] -231 OH HO OH HOQ,, O
"OXB OO6" 42 RFO,, XA/ OOHOHH (VI-2) O
N~ ,,,HO . BHR HH ~Y RBHN/ OO OONWw NH
O/ ™ Rc wherein respective synbols are as
defi ned _jsclai,m 15, to obtain a conmpound (VM 11-3), a
salt thereof, of a sol va%e t hereof represented by the
for mul a: ' a 3] - 232 OH HO,,,, RE

(VII-2)

NH,

wherein respective symbols are as defined in claim 15,

to obtain a compound (VIII-3), a salt thereof, or a solvate thereof represented
by the formula:

[Chemical formula 35]
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HO\a" \0 CHOHm HO\ OOHOH O HO-\ 0 XB OOF
6 412 ™H RO,,,, / XAOHHMII-3) O.,,, N
... NNNHRDHHRBHNOOOOG-~ ,,NM O NH
off HO OH Rc wherein RE is OH or NHAc; and ot her
synbol s are as defined above, (step 2) a step of
subj ecting the conpound (M11-3), a salt thereof, or a
solvate thereof to an oxidation reaction to obtain a
neonpungs (1 X-3), a salt thereof, or a solvate thereof
re%nted by the forrmula: [Chemi cal fornula 36] -233
HO Q‘] Hd,--..,,”’”, RE O"QHH
0

M HO OOH "NO

HO

XB
(0]
OH S
] .
H\H)\ (VII-3)
N D
NH R
O )\ \\\\fl‘lMe

O !
0 E
NH; k/

wherein RE is OH or NHAc; and other symbols are as defined above,

(step 2)

a step of subjecting the compound (VIII-3), a salt thereof, or a solvate thereof
to an oxidation reaction to obtain a cdmpound (IX-3), a salt thei‘eof, or a
solvate thereof represented by the formula:

[Chemical formula 36]
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OH HOr O",0XB \ o\ O\ 6 14 12 RFO,,,, H XA O
r1:0 HI H (I X3) NNHRHH~1 RBHNOONH OO
NMe OIl OH HO OH Rc wherein respective synbols are
as defined above, and (step 3) a step of subjecting
t he compound (I X-3), a salt thereof, or a solvate
thereof to a reductive amnation reaction with a
conmgound (A) represented by the fornula: RAINHZ.
[Cla|n137] The process according to any one of clains
, Wherein in the step 1, the
o gI yco yItransferase i.s gal act osyltransferase a sugar
\lof phe -gLugar d@lor i§ the same or different 1 to 3
jsugar s ifrgomgl ucose, gal actose, N -ace
tyl gal a tosan1ne deox ggucose and deoxygal act ose;
and, - doF ~Stgp 2, the oxidation reaction is
th Sal acf 58 oxm’fase [C ai m38] The
process a cordlng to ‘an Q| ai ms 33 to 36,
wherein in the step 1, the gllycosyltransferase is
gal act osyl tr ansf er ase’®~ant t¢y addition of glucose
by an optional first gl ycosyl atijng reaction, galactose

is further added by a. second glycosylatlng reaction;
and, in the step 2, the aﬁt#ﬁf IS
[ G\aﬂ

performed W th galactos m| 39] _The
compound (VII1- 1)% "8, ohyArs
t hereof as deflged i mi401] The (IX-3)
compound (I X-1), 0 t therof
as | ~NMe

RB O

Y

wherein respective symbols are as defined above,

and

(step 3)

a step of subjecting the compound (IX-3), a salt thereof, or a solvate thereof

to a reductive amination reaction with a compound (A) represented by the

formula: RAINHo.

[Claim 37] The process according to any one of claims 33 to 36, wherein
in the step 1, the glycosyltransferase is galactosyltransferase; a sugar of the
sugar donor is the same or different 1 to 3 sugars selected from glucose,

galactose, N-acetylgalactosamine, deoxyglucose, and deoxygalactose; and,
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defined in claim34. [Caim4l] The conpound as
defined in any one of clains 1 to 32, 39 and 40, or a

pharmaceutically acceptable salt thereof, or a solvate
t hereof. - 235

in the step 2, the oxidation reaction is performed with galactose oxidase.

[Claim 38] The process according to any one of claims 33 to 36, wherein
in the step 1, the glycosyltransferase is galactosyltransferase; and,

after addition of glucose by an optional first glycosylating reaction, galactose
1s further added by a second glycosylating reaction; and,

in the step 2, the oxidation reaction is performed with galactose oxidase.

[Claim 39] The compound (VIII-1), a salt thereof, or a solvate thereof as

defined in claim 34.

[Claim 40] The compound (IX-1), a salt thereof, or a solvate thereof as

defined in claim 34.

[Claim 41] The compound as defined in any one of claims 1 to 32, 39 and

40, or a pharmaceutically acceptable salt thereof, or a solvate thereof.
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