-DESCRI PTI ON | NHI BI TOR OF HEPATI TI' S C VI RUSES
COWPRI SI NG, AS AN ACTI VE | NGREDI ENT,
a- GLYCOSYLCERAM DE Techni cal Field The present
invention relates to a growh inhibitor of human
hepatitis C virus conprising, as an active
i ngredi ent, a-glycosyl ceypRuRiEPTERd for patients
infected with the aforenentioned viruses. Background
Art Recently, KRN7000, which had been synthesized as a
derivative of natural sponge-derived agel asphins
( Tet r aheBYBBIT&IR OF BHEP ASHTTS S5YIRUSES OM-ﬂ IS, on
Lett. 4: 5 5596, 1993 Tetrahedr on
TP SR vty L U T e T
invariant. T cell receptor (TCR) expressed in natural
killer T (NKT) cells (Science, 278: 1626-1629, 1997,
TecKnicdP@le]gdVed. , 188: 1521-1528, 1998; J. Exp. Med. 188:
1529-1534, 1998). a-dycosylceram de (a-dyCer) as
r epThe pn¢sedt MyekROI QOIS a lgePWwitl BhiBirEf Buman hepatitis C virus
gl ycosphi ngol i pid in which hydrophilic saccharides,
comprigingass galaaivoserodienylaughsosylsomndde msem/ﬂncmmrﬁmtscmfected with
ram des conprising fatty aci ds and sphi ngosi ne bases
the éerel"?'?éltlé’nﬁgé’irflﬁf'n that exhibited potent anti-tunor
activity by stinmulating NKT cells as a |igand (Oncol.
Res., 7: 529-534, 1995; Cancer Res., 58: 1202-1207,
Bacl&gQS@ﬂd Agr dyCer is first incorporated into an
antigen-presenting cell (APC) including a dendritic
cel ReqedQy, KRNACQ,ywhidhphad dreehggmihasizadess addavitAiomut of natural
i nvolving the transporter associated with anti

spongesicEysd dgelagmimys b&tﬁhemlbheﬁts 3kn 65\?11—669% 1@93a91‘|€2ryhedron Lett.,
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an iVaHaHET cdi ?e%%RI }21? (lTUﬁ} élﬁgg%ﬁgqﬁrlﬁmrﬁl HH%?\EK&K”I?Q(JHS (Science,

, on an APC. T cell's activate

278:KRpB 0629, whbeh baExpeekledr,e$88t dd2by1528) d 998; theEARCMed. 188:
is recognized by an invariant TCR on the menbr ane of
152968 45 1998)- Bas%ldcwlmamlcﬁﬁr (ecFlyCer) unpreselictl belKBN7000 was

repofiEfiseSs 8 tnsproRaE Nt b Wiir  dsgb e iiopph as galactose or
C 9 1
shoel S Bhar & Bt P““&Q‘W%ﬁ?%ﬁ@?%fmg?gngl%é%é*?%ﬁ%Flef dgspee beses

at th@baqidsftﬁﬂﬁttlﬁatwﬂﬁlkﬁﬁ& potéit atiti-fulnoSaORR g b5t dtidhla¥nNIT cells as a
a-dyCer (Hum Inmmunol., 61: 357-365, 1999).
hgand (Oncol. Res., 7: 529-534, 1995; Cancer Res., 58: 1202-1207, 1998). «-GlyCer is
first incorporated into an antigen-presenting cell (APC) including a dendritic cell (DC)
as a glycolipid antigen, processed without involving the transporter associated with
antigen processing (TAP) path, which is known to play a key role in protein antigen
processing, and then presented by a major histocompatibility complex (MHC) antigen
class Ib-like nonpolymorphic molecule, CDId, on an APC. NKT cells become
activated when KRN7000, which has been presented by CD1d on the APC, is recognized
by an invariant TCR on the membrane of NKT cells. Based on this principle, human

NKT cells can be efficiently cultured utilizing human monocyte-derived DCs to which

a-GlyCer has been incorporated (Hum. Immunol., 60: 10-19, 1999).  Further,



NKT cells are a type of |ynphocytes and are unique in
that they express both TCR and natural killer (NK)

cell markers (Annu. Rev. Inmmunol., 15, 535-562, 1997;
J. e e Exp. Med., 182,
633- 638 1995) One not abl e property is that the TCRa

inteflB@ltiA-7 ﬁﬁfﬁsﬁﬁd LN & h@aﬂ@p@ﬁ'eﬁstd SPIIOﬁYa%tﬁanNKTan&HS in vitro

this a chain expresses an extrenel y imted
synergizeicildy weth(a-BiaCea(Hum Chhmlyioaé I:i33g-395, hggg)/er y
limted type of 3-chain. This stable TCRa chain is
knoM”léﬁeﬁl/mzm 2 typehef ba’sgh@fytdfﬁjmsreamdqas invaiiat tihny telxpress both
case of mce. The invariant TCR has been shown to be
TCRa?@ﬁﬁWUﬁgHﬁllargGﬂ% B%HMKGESh@&%Rengem@@ouh5 $55°562, 1997; 1.
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antigen nis

TCRc aseriof ewmm amd ¥{(rie woth a VEB2lilftel g pé Bhain. Thi
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stabEcTCRwS;haxrsfs kno%&'ril&s V]}lel;n tRe @ase dbhumarscar asSVio.l 4USAhe case of

. 89:_6506, 1992 J. 176: 269, 1992). In
micg ok heavarifRl BR b@:bqeellslmwmko be highlyj Igoreszlmgéag batveeen the two
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amid® KIYESE thd C’D?(?f S&ﬁﬂmythQ{ o }deu‘M"{oCEe bR Gentil) p'b}’tﬁ’&q of the TCR

cytokine (a cytokine pro uc fromthe TH ce

antigefihdingaitd. | MherTCRKchai4 i MB14)in thibcede d&@niﬁ?aﬁdyvss VB7, or
cytokine (the cytokine produced fromthe TH2 cells
VB2 (irriipe 9ase 1 nEige (1. M- Medzo180: 49971 P¥BE; Pro@ANatl., A‘qu Sci. USA, 88:

1105t Red O i, NS roh 52 Wad b 2, 00,

In cdlﬂi/a@{ Vﬁﬁfﬁv"]l’i I'(C? 1f6f1e§1?flltl$fﬁ ?sn sdef9 Bid Rﬁ{’ltgfceﬁ as, an NK cell

hel pér ce pecifica essive produc

markeENrithoaghilith fundtiee hd fbe Wéﬂbbéﬁ ERBidated. hernk Nﬂmeéu can produce
cell into Thi and excessive production of IL-4 could

interfegeiery ddF N whéokt isat Toh tyhecgtkitenfzocifhRine frodtibeat from the TH1
ells are report oduce p orm and ranz
cell {HAP oPRg i tiRhorell 45 RkRRofs o The “bikorviebina (e oytokine

g s g, 8 B A, v

- 186: KOQWOY7 JalhmamoB, L6 Dany105281na obiST CRAib ifdi8X¥@8 Ghat khe NKT cell
et al. Sci ence 278: 1626, 1997). More specifically,

is deppIN700OLved Wiith stifferzotatpon atédeguintommt T helper cells. Specifically,
anpti gen- presentl ng cell (APC) such as a dendritic cell

exceS@D@)PfaHactWeﬂ Pidgertudd inshics differengiatiom et thyt Ttl‘#?ép@@e’blymto Thl
and Qﬂie?ﬁ% ggrode LSS ngfl . ZIerEZ:ou?ciJ 1nducCQ %ﬁ%reﬁn atioh %fwreo% into Th2.

- Further, NKT cells are reported to produce perforin and granzyme that play major roles
in NK cell-like tumoricidal activity (Proc. Natl. Acad. Sci. USA, 95: 5690-5693, 1998;
Hum. Immunol., 61: 357-365, 1999).

KRN7000 is known to act as a ligand of the NKT cell (Kawano, T. et al.,
Science 278: 1626, 1997). More specifically, KRN7000 is first incorporated into an
antigen-presenting cell (APC) such as a dendritic cell (DC) and then presented onto the

surface of the DC by an antigen-presenting molecule, CD1d. An invariant T cell



2 receptor (TCR) expressed in the NKT cell can
recogni ze a so-called i mune conplex consisting of CD
1 d and KRN7000 presented on the surface of the DC
The NKT cell bound to the i mmune conplex is
activated, and it induces a variety of immune
1ecéﬁ§1pF1“Gng§ ?i‘%‘g?% 1é1aﬁ1teoﬁ§|'fcﬁerllap%rﬁ?eco§n ize a so-called | mne complex

con@1f3t1n§ acmrd ges KR1Q700(0pkeRehtED ohaha BugRse @mhepmenrhe NKT cell
in vivo (Svennerholm L. et al. Bi ochem Bi ophys.
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T T A e 14%@5@@99% AR significant

imnﬁumophemlatmg']ectlmand)landalrlﬁt&'vadn@na({\@d)lym!)w] eweslgni. dded. Chem., 38,
tructures such as a-gal actosyl ceram de or
217@ éP?@osﬁlé@-r Hifi @etiense ofdirigalastasgicerhmidebodiceglycosidseramide are

K oungs exhibit radi opr otecti v? actio ISMJ oki, K
no\éffl atlo Bi d’é‘r“‘d“ e @'@f‘ thgse 5 pff3. osylcerarmde or
gl&%y?de‘fﬁﬁ?ﬂaﬁtg\%%%iaﬂa'epﬁ %11”%%{&{ %%‘iias §SB€'807§T1885) Further,

ne ne ’6 ( Kobayashi

wheR&Smpoﬁndﬁ%ln&%élpcoﬁﬂgerhﬁliﬁéoéﬁﬁme§%hb19 Bs 898d1A&bsylceramide or
liver netastasis o muri ne col on carcinoma cells
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or a-glycosyl ceram de incl udi ng as a
murinp gokopeearcinongerdlsf(Goldm2@odri musne TslyagdonisERY §dlotoki, K. et al.,
ed (WO 93/05055) Actual |y, when such a

gest
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Such;/ o&“ﬁv)aF %Lgnrﬁr%&glec ol FFWDNAR%IB% é:’g%t J(egs ok qeucocytes
(Motﬁkal\&@l B9A: PRk 941 29%)2 1@@)” t hough the

af orementi oned substance had the €ffect of inhibiting

HB\Appilitabilitef feCt acpudaabsdeerainidct by apglyicedylteragtiér including
In particular, even through the

es of viruses.

KR@B%@F 3 therapplicsagest ﬁffrcl@fﬁtcheussdweﬁm ipalsn snagested ¥, 93/05055).

Actuafly, whcl-,_xllB\s/uch a sug)sl\tlﬁ‘nce was admmlstered to a human hepatitis B virus (HBV)
- transgenic mouse, HBV DNA replication in the liver of the mouse was potently inhibited

{(J. Exp. Med. 192: 921-930, 2000).

Even though the aforementioned substance had the effect of inhibiting HBV, this
effect cannot be directly applied to other types of viruses. In particular, even through
the effects of the substance thereon had béen-recognized, since HBV is a DNA virus, it
cannot be said that the aforementioned substance can also affect RNA viruses such as

human hepatitis C viruses (HCV).
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cannot be said that the aforenenti oned substance can
al so affect RNA viruses such as human hepatitis C
viruses (HCV). 3 At present, it is deduced that nore
t han 100, 000, 000 people are infected with hepatitis C
viruses (HCV) in the worid. In many cases, HCV | eads
to ¢ lsEntl EVEI [ ' LtJs - .
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An object of the present invention is to provide a

therapeutic agent for inhibiting hepatitis C viruses,
Disvhisafe cfah®invwagogX- gl ycosyl eeram de. As nenti oned

above, the effects of KRN700O to inhibit HCV

| nf gat olgnst afrithe prasemtsinhentidesrio provle aehéapetomeyeat for inhibiting

the present inventors had exam ned whether or not
hepmmsrgoor%a@ whieh epmpriseson- glmsmloprm@ldﬂcv i nfections in

| i/ PRURAGH BBGY-dBe: FIEREE o) RIGUMEPate. THRP i dufections in
hun%ﬁ%&%ﬁ%eﬂdﬂrgblmn@r € e@le%/ tﬂéégfs%ﬁ hﬁf%hto?g 'hg&lexammed whether

or “exam ni n ects o

or e KIS0 h&*dhl‘ﬁ_efe@fekpw ﬁﬂhlb’l_ﬁﬁ% MGV infde@ibnd fn thE &ﬁ:u@ﬁs@ances where
not infected with HCV as with the case of HBV, and

devegloppantoi onoofl HEY anisigénr hadrbexsedesiatdl s of HBV i s

difficult. In the process of testi ng the drug efficacy
of KRgrOBRLLGhimPaNZess nigfeqtesl With &€ dal@hnlﬁ*pdﬁz‘é‘é’éi ag Hest animal

o T S ARSI AR Wl v
ThaF W&E'a‘?@ 18 jiB&e8 vﬁ?l? @% cVeeRith Qe czgl-;eof RHP LA ppéparatlon of

epatltls Cviruses o e present 1 nvention

tranS@eiiid ind@Se madeldRf HRVIiy diffiegitedi ent, a conpound
represented by fornula (1) or a salt or solvate
t helreotheRPreRegy 0of ABstRy Fthe Agugheffisagy of KRN7000 by utilizing

HCV-infected chimpanzees, the present inventors have discovered that KRN7000 had
the effects of inhibiting HCV. This has led to the completion of the present invention.
The inhibitor of hepatitis C viruses 'of the present invention comprises, as an

- active ingredient, a compound represented by formula (1) or a salt or solvate thereof:

[=1]
R1
R7 Q i
0C— T(GHa)x—CHg
RS A3 HA
né 4  OH
)

wherein

R' represents H or OH;

X is an integer between 7 and 27;



R QC~(CH& CH3 1 14N O HR2 R represents Hor OH X
is an integer between 7 and 27; 7 R2 is any of :
substituents (a) to (e) below (wherein Y is an integer
between 5 and 17): (a) -CH2(CH2) YCH3; (Db)

- CH(OH) (CH2) yCHB;  (c) CH(OH)(CHZ)YCH(CH3)2 (d)

;lnd %gt g{zﬁggt‘%(ﬁg Sdg 1;(CJI%% Fw)“@%i)st I't uen% e%%‘éb&twecn > and

17)by any of i) to v) below . |) when R3, R6, and R8 -
i ndependently represent H R4 is H OH NH2, NHCOCH3,

or a subs(aj-EH{CHelv(ikd by any of (A) to (D) bel ow
(A (B (O R5 is OHor a substituent defined by (E)
or (F) belk HiOH'w:HZ}Y@'HE! OH NHCOCH3
(c) -CH(OH)(CH2)yCH(CHs)2;
 (d) -CH=CH(CH,)yCHj; or
(e) -CH(OH)(CH,),CH(CH3)CH,CHj; and
R’ to R® are independently a substituent defined by any of 1) to v) below:
i} when R3, RS, and R® independently represent H, R* is H, OH, NHj3,

NHCOCH;, or a substituent defined by any of (A) to (D) below:

OH OH OH
HO 0 ° _ 0, o—-
OH OH OH
H H
. H OH H

{A) (B) (C) (D}

R’ is OH or a substituent defined by (E) or (F) below:

: 0. 0O— .
OH
. AoH HO 0
(o] ) .
. OH B
OH NHCOCH,
Hi
{E) (F)

R’ is OH or a substituent defined by any of (A) to (D) below:



(D R7 is OH or a substituent defined by any of (A) to
(D) below. 8 (A) below. (A ) or (B (O ( C) (D
(D) ii) when R3, Rb, and R7 are independently H R4
is H OH NH2, NHCOCH3 or a substituent defined by
any of (A to (D) below (A" (B) () RSis OHor a

pt uent defined oy (E) or (F) below off (D) H9
3 gﬁbé any of (A tocl;

(A) (B) (C) (D)

R’ is H, CHs, CH,OH, or a substituent defined by any of (A') to (D")

below:
OH OH OH
HO 0 . 0 HO
OH OH - ' OH
OCHp— HO ‘ OGHy—
H OH

{A") (B') (C) (D)
or

ii) when R?, RS, and R’ are independently H, R* is H, OH, NH,,
NHCOCHj; or a substituent defined by any of (A) to (D) below:

(A} (B) | (C) - (D)

R*is OH or a substituent defined by (E) or (F) below:



(A) (B) (F) ( D) The nmethod for synthesizing the
conpounds shown above nay be inplenented wth
reference to WD 98/ 44928. More specifically, the
present invention is as described below. 10 (1) An
i nhi bitor of hepatitis C viruses conprising, as an
activegi ngredient, a conpound represented by formul a
salt or sol vaieoH hereof. (2) The inhibitor of
C virusesna #ng to (1), wherein the
C virus i © genot ype 1. (3) A therapeutic

age hepatitis onprAfsi ng, as an active
i ng nt, the conpoundjr esented by fornula (1)
Aacc rdimg to (1) .or a sal tnHopcHsol vate thereof. (4) The

er apeutic agent for hepatitis C according to (3),
wherein hepatitis Cis chronic hepatitis C. (5) The

t herapeutic agent for hepatjtis C according to (3),
wherein hepatitis Cis acute hepatitis C. (6) An
agent for inproving liver functions adversely affected
due to hep%titis C conprising; as an active

i ngr edi entR” is K81 ooapobsiduerd piefised e dinlyyo ff(an) ta(R) belpw:
according to (1) or a salt or solvate thereof. (7)

The agent according to any of (1) to (6), wherein, in
a co und represen by formula (1), R3 and R6 are

[ ok iedsjﬂg-lor a subgtP uent defined /| H
R5 i's. OH omca SUDSTP went def |

: p ,
CH3, H 4or a substituent defined by anylof (A) to
(D). ( The agent according to any of ifl) to (6),
wherein, in.a conpound represented by formula (1), X
i's @A)integer betweep)2l and 25 and(B3 is a - (D)
substituent (b) (wherein Y )

and

R’ is H, CHs, CH,0H or a substituent defined by any of (A") to (D)

below:

CH OH OH :
HO S OCH5— 0 OCH;_\—

OH H : H
(A"} (B") B % I (D)

The method for synthesizing the compounds shown above may be implemented

with reference to WO 98/44928.

More specifically, the present invention is as described below.

10



is an integer between 1 | and 15). (9) The agent
according to any of (1) to (6), wherein, in a conpound
represented by formula (1), X is an integer between 9
and 13 and R2 is a substituent (a) (wherein Y is an

i nteger between 11 and 15) (10) The agent according to

any (QP Anl InHiBit6Bhf l@?@cﬁﬁ! O dirGUIPQHRSLiSiBRY §§%Hta%gvet%g1ed1ent a
c

formula (1) is selected fromthe group consisting of
confi2BndSegicyerited by {rngdh aDtorpysadinmsyol ey heZedfexacosan oyl
am no- 3, 4- octadecanediol; .
( 2S,(@RThe ighibibogyef benatipy ambusdsmepprding & ( Bd edaroy lteerhepatitis C
._ha- 3- oct adecanol ; 11
V‘“@Z%%F\?WP@ ?a D gl ucopyr anosyl oxy) - 2- t et radecanoyl ami no

d .
v ope M BERIRYs bR O hahatRe 5T i g DR Batiks fngredient, the
conlefpgd pbiesdated by formula (1 accorgingfo, 1) ge 2 a8 soygts ot

- OCt(a)iEhaﬂfdrapeu@c&gaﬂg@h hepatitis C according to (3), wherem hepatitis C is
act opyranosyl - (1->6) - O a- D gal actopyranosyl-(1->
chrqn)lc hepBisSAR) - 2-
?gi hﬁxacosanoyl 1, 3, 4-octadecanetri ol ;
Jggq ReransyHa R8esA fof bepg)usdl(a,@cgd@pgjgb@r whersjn henatitis C is

) 4R) - 2-
aoutt heﬁ?g‘%{gﬁexacosanoyl 1, 3, 4- oct adecanetriol; O a-D- gal
aCt ?@VA@@@&W fok |1mp}ov%)1g ver BuidabAs Leny 5@15}0&%%'&&1&% to hepatitis C
comamsmg, Bk pf Ia):nﬂe ytedixyt, e aenponal rdprdsedted- BCifadRCABaccording
to (@C[r:?«@bfa'lsé’é‘f%*l* Eheé?ﬂfsyl (1-->3)- 0O a- D-gal act opyr anosy!|

i R geR T aehoRy R g3 s ef AboSafidyYhertin 2 serapuehfpresentcd

be{mﬁ’l'I‘RddR dependently H, R
Y (}(I\I-a (c)gty a112 anailrr?ou-l epgrelo?&/ % Dgaf z?cfg gwrsgﬁ%tgufm df'ﬁnfd by any

of (WCxd DR RYl mwr@naswbsﬁtuem defined gy (E) or (F), R7 and R® are

-2)] -0 a-D-gal act opyranosyl - a{ -
mdeBe ly-BrameHhIrowRped thajyRY @nsitlie ﬂaawS‘,asmyltf}neb}lSiy#epresent the

otrio nt ac ordlngtoay
sem B0 SEER THBHHS CHROHb i a6 EBUHER S Y AIEE (A7) o
(D -)(1) is selected fromthe group consisting of: (2S,3
S, 4R) - 1- (a- D- gal act opyr anosyl oxy) - 2- hexacosanoyl am no-

3, 4(8) dblcagenearrdidihg to any of (1) to (6), wherein, in a compound represented
by formula (I), X is an integer between 21 and 25 and R? is a substituent (b) (wherein Y
is an integer between 11 and 15).

(9) The agent according to any of (1) to (6), wherein, in a compound represented
by formula (1), X is an integer bctwéen 9 and 13 and R? is a substituent {(a) (wherein Y is
an integer between 11 and 15).

(10) The agent according to any of (1) to (6), wherein a compound represented
by formula (I) is selected from the group consisting of:

(28,35,4R)-1-(a-D-galactopyranosyloxy)-2-hexacosanoylamino-3,4-
octadecanediol;

(28,3R)-1-(a-D-galactopyranosyloxy)-2-tetradecanoylamino-3-octadecanol;

11



O a- D-gal act opyr anosyl - (1- >6) - O a- D- gal act opyr anosyl - (
1->1)-(2S,3 S, 4R) - 2-

ai ni no- N- hexacosanoyl - 1, 3, 4- oct adecanetri ol ;

O a- D-gal act opyr anosyl - (1- >6) - O a- D- gl ucopyr anosyl - (1-

> 1)-(2S,3 S,4R) - 2-

am X AL 5 = PO A o) T .
O B s B By brrhnGelo B B RRE I Mmino: S ostadeeqnol
1- +12S3R)3-'FedR)-v2D-galactopyranosyloxy)-2-tetradecanoylamino-3-
am no- N-[ (R) - 2- hydr oxyt etracosanoyl ] -1, 3, 4- oct adecanet

octgdeghnol;
O (3- al act of ur anosyl - (1- 33) - O- a- D- gal act opyr anosyl| -
(1- :§1§,3§Q- 1g(BsLgraiRyopyranosyloxy)-2-tetradecanoylamino-3-octadecanol;

1 Np- R) - 2- hyd et osanoyl ]-1, 3, 4- oct adecane
o P ebhda s i S Rt edlabpuanengan 5 DB 3s 4r)-2-
:act z =[x Ql - (I
iR SIS SR i o) oopyranosy! ¢
- (ZBa) 15 FyRndE9t-N -D- - - : 2-
Lyt(jr o%t egt(h:?%\c(t:osanod);S ]tbtl—[_)gsﬁodfo-%%]tja 1583%%???5&1 .(ITZI)((%§)3S’4R) 2
amifivdN-hgearpsamybil o, hgpctadeeametnidl; (1) to (6), wherein a
compound represented by formula SI) i's
( 25038 A mplactquyranagsl-tlepepyd-anBsgalastyy yranoryk-4 t osr@yp, 35,4R)-2-
-m ROz 3. 4s t ad di T t i ti
a0 B R ABT eV R E e 0 r uses |
CONpy_g.54.39; Gl L yvB_Hnare! 0 1 2.
eprel onpaefup RO Y O ARy R HATRR R s 35 4R)-2
aminc B f(R)AhydrbxyBireosgaaoyig- I, B presaivcesetlyl; faaamul a (1)

I'n the conpound represented by formula (1), X in the
cer EniNtecgipl-2taorinp 2-denxat erRigalactopyranasye (1 -bé) e fn-111

el R RE R I ar I - R RSP 8 2 SRd a3 S TR b gearino-N-I(R)-2-
hydlfgg _ Qos'gﬁoglljg iééoc@%@@ﬁ@tggf)f preferable X and R2

I'nations”i A ’the ceram ‘portion in formula (1)

ar e(1a ) aorpapentlafaediak o 4nlySo ; tO (80 evhRsth e ehmBdu tbpresented

25 and R2 is a substituent ( (wherein Y is an
by formug€h) ipetlorted fibn Hrederop cansdsting ofrpound wherei n X

is (% %g er between 9 and 13 and R2 is a substituent

(a) E»#Q i -(-Pagalgrtopyragesylonsr vbexacesangylpmipe-3.4n
octadtanPlig.of a preferable R3 to R9 conbination in the

sugar pdrtion in formula

O-a-D-galactopyranosyl-(1—6)-O-a-D-galactopyranosyl-(1—1)-(28,3S,4R)-2-

amino-N-hexacosanoyl-1,3,4-octadecanetriol;
O-a-D-galactopyranosyl-(1—6)-0-a-D-glucopyranosyl-(1—1)-(28,3S,4R)-2-

amino-N-hexacosanoyl-1,3,4-octadecanetriol;
O-o-D-galactopyranosyl-(1—+2)-0-a-D-galactopyranosyl-(1—1)-(28,38,4R)-2-

amino-N-[(R)-2-hydroxytetracosanoyl]-1,3,4-octadecanetriol;
O-ﬁ-D-gglactofuranosyi-(1 —3)-0-a-D-galactopyranosyl-(1—1)-(28,3S,4R)-2-

amino-N-[(R)-2-hydroxytetracosanoyl]-1,3,4-octadecanetriol; and

_ O-(N-acetyl-2-amino-2-deoxy-a-D-galactopyranosyl-(1-3)-O-[o-D-

glucopyranosyl-(1—-2)]-0-a-D-galactopyranosy!-(1—=1)-(2S,38,4R)-2-amino-N-[(R)-2-

hydroxytetracosanoyl]-1,3,4-octadecanetriol.

12



(1) is a conpound wherein R3 and R6 are independently

H R4 is OHor a substituent defined by any of (A) to

(D), R5is OHor a substituent defined by (E) or (F),

R7 and R8 are independently H or OH, provided that R7

and R8 do not sinultaneously represent the sane -

gr oypyy fpd tiad &:ﬁ%@k %% Q63 = ' :

def iLene)d byag%y o? A too 0§!(|1)Exag'?‘g’l elgp%;ﬂ %mlé?@ pound represented
by B6ehdnallh €sc@syigari-ons-bheseabpaago I&%@H@%d@a% HBmino-3,4-
d R3 anga?% a?e inde?be;(dent% H, p%rdf a%d are &
octddedapeingent |y OH, R7 and R8 are independently H or

OH, provided that R7 and R8 do not sinultaneously o

r eprldganigsenhinvestprerien o aairthigor of heppidip 6y viguses comprising, as

subst.i tuent defined by, any of y o (D). and a.
an SR GGtk BF (TORFORS TR BY SOTmYELh ARARipEHo the present
invééjronR‘r" and R7 are independently OH, and RY is CH2CH.
anpl es of preferabl e conpounds represented by '

1) Aebpoand teprefatdddsy forgugomound wherein X is an
()int lg:igi;ﬂer betpvveen 21 and 25, 13 R2 is a substituent (b)

(whér ghe cbnipouad repteagetedbby Weenula (1)add id5he cdradidengportion is
R 6 are independently H R 4 is OH or any of groups
prefemply an fpger browean Granst 28r oup (E) or (F), R 7 and R8

are i ndepen | y_H.or , provided that R 7 and do
not ¥ SHETRAL bRy if apFiecally HhatSatre tpviss, O Ads and more
' 9—%) r (A) to (D); a compound

pre%\%grel nﬂigéegq}gﬁvﬁlt%g@#w 5e'tween 9 and 13, R2is a
subBkampRat of PleférBRy o rnd RS @mbinitRERr il ehdveRParhide portion in
and 15), R 3 and R 6 are independently H R4 and R5

formaie (Dnaspesdemolyd Gjergin7XaisdaiRéntage baivepe 2deatd 25Hind R’ is a

r OH, I ded that R 7 d RS t )
subsgiyp t(aﬁégl\e%f@dﬁ( é?)g’éé%tﬁgel? %W§aﬁé?§eﬂgﬁﬁ) g ¢ pympQund wherein X

is ai%egglr bENARE 9 and 13 and R? is a substituent (a) (wherein Y is an integer

between 11 and 15).

An example of a preferable R? to R? combination in the sugar portion in formula
(I) is a compound wherein R® and R® are independently H, R* is OH or a substituent
defined by any of (A) to (D), R’ is OH or a substituent defined by (E) or (F), R’ and R®
are independently H or OH, provided that R’ and R® do not simultaneously represent the
same group, and R’ is CH,OH, CHj, H, or a substituent defined by any of (A") to (D").

Examples of more preferable combinations thereof are a compound wherein R?
and R® are independently H, R* and R’ are independently OH, R’ and R} are
independently H or OH, provided that R’ and R® do not simultaneously represent the
same group, and R’ is CH,OH or a substituent defined by any of (A") to (D') and a
compound wherein R?, RS, and R® are independently H, R*, R®, and R are independently
OH, and R’ is CH,OH.

Examples of preferable compounds represented by formula (1) include:

a compound wherein

X 1s an integer between 21 and 25,



a conpound wherein X is an integer between 21 and 25,
R2 is a substituent (b) (wherein Y is an integer
between | | and 15), R 3 and R 6 are independently H,
R4 and R5 are independently OH R 7 and R8 are

I ndependently H or OH, provided that R 7 and R8 do not

si mul t ane : : '
HDOH or oy S UERIEEATE) (PRASANE 060 Hice@brliden §1 and 15),

wher ei n XR’sndRY stk egdypeheempen, 21 and 25, R2 is a
substituent (b) (wherein Y is an integer between | |
and 15), RRds Okbor amgdofgrampe (Ahtte@@ndent|y H, R4, RS,
and R 7 arg independent|ly OH and R9 is CH OH
Exanpl es & 1@9&&9%8&“13&&5@6&3}15 preferably used as

active ingredi,ents of 14 agents.accaording.to, the

present | et B RICEREACTHE 15 8T AR BIASH. g R and R® do not
t ' = 2- | ami.no- 3, 4-

oot AR FRIR ORI AR b e

?Z&?p%fl%nw)(igg%%bﬁoi sty _@ﬁQL%BQYA@% (o"; 3- oct adecanol

R) - B—(ompbhgﬂwdﬁpginanosyl oxy) - 2-t et radecanoyl am no- 3- oc

tadecanol . (AG.-563); (2S,3R) - | ' _

_(6' - deoxyk is-an igtesae bespveen fod Bxy) - 2- t et r adecanoyl ani

no- 3- oct gdecan

| (AG-571).: . . .
(28, 3R) - 1 (32 P eSe L AR o i 0 9aeE PEIRSEy I S
i no-3 - ockAGerAnAle jnl 'd%ﬁtg%/ H
O a- D-gal act opyr anosyl ™= (1-*6) - © a- D- gal act opyr anosy! - (
| --> 1) - (RSadd 8°4R) irdtependently OH,
am no- N he;<acos§noyl.- 1, 3, 4-oct adecanetriol (AG.-586);
R’ and R® are independently H or OH, provided that R’ and R® do not
simultaneously represent the same group, and
R® is H, CHs, or CH,0OH;
a compound wherein
X is an integer between 21 and 25,
R? is a substituent (b) (wherein Y is an integer between 11 and 15),
R? and R® are independently H,
R? and R® are independently OH,
R’ and R? are independently H or OH, provided that R7 and R® do not
simultaneously represent the same group, and '
R? is CH;OH or any of groups (A') to (D"); and
a compound wherein
X is an integer between 21 and 25,
R2 is a substituent (b) (wherein Y is an integer between 11 and 15),
R? R®, and R® are independently H,
R*, R®, and R are independently OH, and
R is CH,OH.

Examples of groups of compounds preferably used as active ingredients of

14



O a- D-gal act opyr anosyl - (1- >6) - O a- D- gl ucopyr anosyl - (1-
41)-(2S,3 S, 4R) -2

am no- N- hexacosanoyl -1, 3, 4- oct adecanetri ol (AGQ.-584);
O a- D-gal act opyranosyl - (1

-2)- O a-D-gal actopyranosyl - (1-+ 1)-(2S,3 S, 4R)- 2-

agehid i&bh&l[’l%% tl?egélr)é&’é:ﬂ%eﬁ%ﬁqﬁaé@é’y'] 1,3, 4-oct adecanet
riol (S 114 (3-D-gal act of uranosyl - (1

- 3) -(@S B IHRRH ael-DPyHl #NeSHthndsh J@héia%&m% -
am n(o ﬁs[% R%i g hyd%oxy?%?rgc%sgxggyl] 1, 3 , 4- (@rggc%ﬁet

octpdashngdioDCIBNT780@Q); O (N-acet yl - 2-ami no

- 2- deox aI act opyranosyl - (1-->3)-O [ (X
gl ud@ﬁaﬁﬁﬁ?nb@ {eelasopyrapogy nghﬂatétr@@lmaaﬁblgmmq -3-0etgdegancl

4R) - 2-am no N-[(R) - 2-
(Aﬁgéﬁg}yt etracosanoyl] 1, 3, 4-oct adecanetriol (STL-8).

Ner ST RO D RSP L R P g Bt onol
(AGseund that is particularly preferably used as an
active ingredient of the agent according to the

pr e<2B3R)nivEiitdeoryios D-g A &;t8pyranosyloxy)-2-tetradecanoylamino-3-
x- D- gal act opyr anosyl oxy) - 2- hexacosanoyl

S
OCt%ii’?Fﬁl?léAgIa Sélhdecanedi ol  (KRN7000). A conpound

ok anya Rt BhiTerEapody ERH e Baati g gy  priatecanol

(A@Qgpga}md represented by fornmula (1) include 15 acid
additTon salts, for exanple, salts with inorganic

aci @sgo- E@ﬁacﬁ@piﬁlﬂd&@@hlW@)@%@[ﬂgala&@bfn&hb@yl qLg)-(28,38,4R)-2-
hosphoric acid and salts with organic

nitric acid
amipeNthexangsmass- bﬁétQCéadea@mﬂllOb@dﬁLo’iﬁﬁd acid, maleic
aci aci d, citric acid, succ
aci g’-a%aﬁaﬁ%ﬁ%ﬁ% ¥ T]fm?ﬁﬁ? gcglaw@rrafl%ﬁlélawdzs 3S.4R)-2-
amlmﬁl{;ﬁe)ta%% '1?3,4' d¥:l:a quHéL%Cs' g
anesu aC| Ic aci d. A conpound

r epoeaantga@bd@yp}fr@ﬁml@% @@@Dbgalac@@}aéﬁbm((@-gl ) (2@ 35,4R)-2-
hydrate). A conpound represented by formula (1) be
amum bHL(BécB -bydrany tetragcewaeyl ok, 3, 4swa¢mnqtung(311_403 9)

é syl ceram de. A cerarnide portion is fir
syn 47 zalaciaBranpsy il 53 Oz ga@amuygaqqséh(l—ﬂ) (28,35,4R)-2-

amindhC gﬁz%e—ﬂy(h%&gtetnl%gsaégi}lﬁw gﬁ &Q{Cfé)cgll?etrlgp@ 9pr A Bgc}l ed.

conp represente ormul
Ref @r@n@eayp@rhrmormd@ﬁyoa 15 Yal R¥SHR Ao sy A -33) P& D WO

glucg;‘r)/rrile-gsyl -(1->2)]-0-a-D-galactopyranosyl-(1—1)-(2S,3S,4R)-2-amino-N-[(R)-2-

hydroxytetracosanoyl]-1,3,4-octadecanetriol (STL-8).

| Actions of these compounds for promoting the growth of NKT cells have been
already verified (WO 98/44928).

A compound that is particularly preferably used as an active ingredient of the
agent according to the present invention 1s
- (28,35,4R)-1-(a-D-galactopyranosyloxy)-2-hexacosanoylamino-3,4-octadecanediol
(KRN7000).

A compound represented by formula (I) can be a pharmaceutically acceptable

nontoxic salt. Examples of salts of the compound represented by formula (I) include
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WD 94/ 9020, and WD 94/ 24142 concerni ng conmon
processes for synthesizing a-glycosylceramde. A
conmpound represented by fornula (1) can be isol ated
and purified froma naturally-occurring substance
(e.g_, an organism by colum chromatography or other
acidreadision T9ats A8 xaAIO! A9 v it ihH@apicese, subl @8tHydRochloric acid,
inhibits the growth of hepatitis C viruses. Thus, it
sulfoae doéd,useit addaot plerspeid heidageindalfsorithepgnid kdd$; such as acetic
. The agent according to the present invention can be ]
acid; qEaPEsia acide regleigt dcid,agfeint a¢idy ppbwitinc agidnicidric aeil, succinic acid,
tart%ﬁééa}é@i@@%]gﬁé;%&%,t :ggt%?%%%%gghggggilﬁ?c %c;\l/c\,r Pa?;ryl sulfonic acid,
1.0 ring the agent.of the present invention to
mﬂggﬁsglnf?}sn% C(IJCQ’ oé(?%gleagiﬁ e C?ect ed wth hepatitis C
vir
epat L R R T e Ehg Ve (s byt
ContA Bo@psuad Fepriesdntal bonfoemuld€l) aganbe @toduted yes@Ptprocess for
invention to patients for a given period of tine can
synihesigingt @ig)ywisyleeramidehepatitis C viruses. Further,
nt of the present inventiop can eviate a

th | ]
vafr‘\g?%%mdﬁemﬁom S I'St_s,%ﬁ&g%ﬂ%e éwntﬁnlgxwe@nand sugar is then
SRR L ofs Yefaiol AR o P T RBBUEL ot b formuta

can be R@ldrédt SRERIeReYLMEBe RRIdOd, Bdr dxalBpIE2WCE 98BDES WO 94/2168,
elimnate hepatitis C. In cases where the viruses are

WONn&4/9%9ahp| atde W Oe 941841 42 e dondeeingagemimaaprodesidsi for synthesizing
virus gromh within a patient, suppress synptons of
a-glyeputiearp@ide.virus i nfections, enhance liver

fungtions, and keep. th | sease,state, from agvancin

{ o Rk SRB Rl et ErRse By SR REBS 13 i ohe SRR R oa e from a
atub ARI-88& R 8 (gh) |
e S3T0HEH RAETICR, ) o8P0k pBlgBELkHopaply or ot
meaas.cor dance with nethod of treatnent, route of

adm ni stration, and purpose of admnistration- o
Spekhe pgertxaespiding & thfoBeegentt ipivamtion fulibigethe growth of hepatitis C

. re ations such as, parenteral injectiaqns ...
viru e PTG 2R P14 Bt TBPHPREYH SECnt U mepatiisy Cor oThe agent
acco‘&ﬁﬂ% ﬁb%e gig?és%ﬂ%‘ lil?»%gltigﬂvﬂﬁrb% ufd 4Sa tflél@ﬁ%tgfcaé t for both chronic

troches, ents for rectal aam ni strat ol eagl nous

and sapehspatitid €s, Iifectioatiepatitl OV eusSdiRPRsE bohegRitis KDRSR be treated
preparations can be produced by a conventi onal _
by aﬂ@@mmeqmg thsiaggnt pbthe presemt mvephenr tagatientsavho had been infected

withggﬁ%lgﬁggb (e\fir(ilaslgsr io?rp%tigx(;tgcvrv. cl? ?]%dbgée%%nf%gypvhﬁls hg;atitis C and then
developed symptoms of hepatitis. Continuous administration of the agent of the present
invention to patients for a given period of time can completely eliminate hepatitis C
viruses. Further, the agent of the present invention can alleviate a variety of hepatitis C
symptoms resulting from hepatitis C virus infections. Continuous administration of the
agent of the present invention to patients for a given period of time can completely
eliminate hepatitis C. In cases where the viruses are not completely eliminated, the
agent can inhibit virus growth within a patient, suppress symptoms of hepatitis C virus

infections, enhance liver functions, and keep the disease state from advancing to hepatic
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are: excipients such as solvents (e.g., water and
physi ol ogi cal saline), extenders, and fillers (e.qg.,
| act ose, starch, crystalline cellul ose, nmannitol,
mal t ose, cal ci um hydrogen phosphate, soft silicic
aci d anhydride, and calciun1carbonate); adj uvants such
cirrBbsis 9P heypitbd F6MmSme. 9. . et hanol and pol ysorbates),
bi nders (e.g., starch, ponV|nyI pyrrolidone,
hy dréoxpprpopyd erielslblﬁs@ byetiswdel (Iulopse salt or solvate thereof can be
car boxynet hyl cel | ul ose, and gum Arabic),
prepiited in egeitable dpeags. forst ar etcaardance with method of treatment, route of

car boxynet hyl cel | ul ose calcium, lubricants (e.qg.
adl%’éﬂég%wﬁ% daragss, of éﬂ@llﬂ’éﬂaﬂﬁ%rdgﬁféfaﬁéqu)ﬂmples of dosage forms

inct6 Peoebiide el S i EBP Yoo IR chalsiipisy ointments,
credneS tM1eRl Ldps ie%og%h?ésngo@ggg ?rlls i) tégﬁ?&a%‘? g’r agents for rectal

ubricants, di spérsant’s S5
admandtradeh tle@Smm&;@bp@ﬁtorf&@t arﬁi(w@fb‘ﬁismubﬂ)é QERDOYRGHMES
flavoring agents, soothing agents, stabilizers,
col dihaset pr emmnationswemt bai mgdagenby. a wasaltmmbaedmimm using, for
ca& ?ngi tionall nprise glycerin, dinethylacetam de,
exaigp 1‘%%@&%1@1{?7@%@%@? featantdssCidbechhelpw. s lxemphesest carriers

are'(&c ient tsl"%léenedl am.n e

S WA AR Fa g AR A RBI1 385 Tinedrigpders, and

fille®E €0f dilfdosd, C.%tzﬂ'@ﬁdcry&t‘%l]ﬂbeceﬂl’ﬁ§§‘é"tmérfh\{§)mtxlngﬁosea calcium hydrogen

conpound represented by formula (I)
- phogpdateni stferséliciby addyarntydtide] I’hndces)llt:ﬂ.ﬁﬂC@ertalfe)a AJoRase such as
of adm nistration. Mre specifically, this conpound

SOluédlnFeb?e(ea&Inﬁfﬂ?ﬁgvlef#@opqlmqrhpféﬁ) tiyisas (52, sabdupahedug Blyrrohdone

el ST RIS B SH T b S8 B! e,
d1snﬁgé§‘amr§g§€§d btﬁfd’ha\éﬁﬁmdﬁ}%x llfﬁ@é'l B5deld VC’IUI{I?)pII l?ijyclza)ﬁts (e.g.,

nj |ntraper|to ea I ntTathor ac
magsedmmtmmswc drfdlt KR ORI SRIUbIEY, |s’5&b11$383§ (g ddckdse, Ménnitol, maltose,
per cut aneously, or rectally to humans. Intravenous or
polyseibetssamastagodd rindi palyexyedhylene hatdenpdsestpr efl priablosizing agents,

Weﬁf‘}gg?%eﬂ’l?%ﬂﬁgr%%{t? ff{égﬁ%ﬁ%}%i}ﬁj%aﬁ@;folg?ﬁl%' prégdeitives, such as
antld)ﬁéfeﬁﬁ Sﬁ@ser@ﬁﬁ]vegeﬂ‘iQ&gﬁa% Hgéiﬁg Y, O%Ehlhgtagéﬂ]ststtglﬂii%/rs, colorants, and

dm ni’stered in accor con I on's
sweaaﬁﬁgfagemd,ose varies in accordance with the route of
adm nistration and a variety of conditions of
patTlases prdp@ratigmanpﬂne additeoradle, chogyiseeglyterin,s dimethythcetamide,
sen|t|V|t)9 the  patient, the duration of

sodiumnilpgtater 4i/0em; wlf%tﬁlvfye ot Bagisnt SUPSEAICE Ecivbi Prhyleagdiamine,

ethaﬁ&%%, sgdzum carbonate, arginine, meglumine, or tris-aminomethane) according

to need.

~In the present invention, a compound represented by formula (I) can be
administered by any route in accordance with a purpose of administration. More
specifically, this compound can be administered intraperitoneally, subcutaneously,
intravascularly into vein or arteries, or topically by injections to animals. This
compound can be administered intravenously, intraarterially, topically by injections,

intraperitoneally, intrathoracically, subcutaneously, intramuscularly, sublingually,
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In general, the dose of a conpound represented by
formula (I) is preferably approximately 0.001 ng to
10 ng, preferably 0.05 ing to 2 ng, and nore
preferably 0.01 ng to 1 ng, per adult per day in the
case of intravenous adm nistration. A conpound
perduéiic8§R! 8¢ rél?laigo EuhRahs) InraReRb @ 8PkYbdutinkBBs b histration is
of a lyophilized preparation. Preferably, this
the poepaeiiraldn rostedif agdnliviedaiion.di stilled water for
injection or the like immediately before
adnEasls of dhe aetivendigredéentadmiting thesapantic Agennp S theapiesent invention
iis carried out . for a %iven period of time, for, o
can be cAptguoRy B aF iatsmitignthapdministerast in aespadanice nsith irgnditions. A
inistration is eferabl y. continued.for. a given .
spedASE Rk A dc%aBleBed oBfy o *Piver o pemblnduin BRG acvariery of
b e fev d ri 0di i toni .
C O e o LTIET (L oRE Ry GBley TR, o Dfsfiviey o the
patiatit} thle durdttdisof flheddtraliog, of hipse 6f a atdd inScombinht&:e Sherewith.
can be nonitored by assaying the RNA | evel of
In gposzali tthe doseviafugsesomporiid PERresentadhdry rfeamsla (I) is preferably

Decr eased gr el iminated hepatitis Cviruses leads to
aPPrH%’é’P%t%@! HPY hagte; 10 weapistanhirs 8isg tops mg, gad more preferably 0.01
' t_h b d ' ffected whj.le t
s GUT Sl 990 o408 bebl RER Bty R b8 Rocompoune

représeheac veala (fHu | | € il i
P rreasurisﬁgfol evel s( )ogckt#?l%g Tt’ingﬁlgw ?JE %el?%srr}gflzgr%epreparanon.
Prefomblyerthisi prepatdtion fsudiskelved einatizsilled: wateprfo€ dgfectioh or the like
. inhibiting hepatitis C viruses conprising
immgdfaichy belore admimeraiiparandohen pdmppisiceast ifhﬂg’em&‘rtm’nqnds carried out
atients.infected . with hepatitis C viruses; a proces

for 3 Biveft aetiad T RispactPt Faaepleb mpis Pl € efrkgorp months.
AdmfSHA A isHEFRARS eBhb PR hWivEpBd Sffipe! Nf et ed

with hepatitis viruses; and a p?ocess or enhanci ng

| i VEre tffactsi @hmbibising hashabieienCaviveseseday bé fev@hREEdIYBE periodical

to hepatitis Cvirus infections conprising
monijefinthpEtheracayrreme effenetits G Heupindensions and @itel diere thereof. The

: ients having deteriorated liver functions due t ..

iter REBEBT s P oF e cpraMed et [ Adevel of hepatis C
i DRV j te ;.

B S URCRIGTL IR0 A AL PRI s bt

to headipgt of hep&iitid anéemhaficeinddies PO ifGnARRBtthhAOhad been adversely

hepatitis C and in the production of an agent for
affectedhahide ribe Ipatient Hadnbednoindecie evite hypaiftiseCtwadisdsie Eohanced liver

£ hq%at [ tbi s C.vi rgs infections. Al so, the present.
unchqEAp bs Rt bY mieuLEs Il notdbotnd andelph Bisiarmesems.
by Qr % (lhehily £ i natih,on with interfegron.qgr..other ..
ant ihvi a éhatglglnfllét,l Onsglcl: %s}erl‘% S<'31VV¥||0'|r ianpr(oﬁﬁ\% E’l mhﬂ"tmg %epatltls C
viruses comprising administering the agent of the present invention to patients infected
with hepatitis C viruses; a process for treating hepatitis C comprising administering the
agent of the present invention to patients infected with hepatitis C viruses; and a process
for enhancing liver functions that had been adversely affected due to hepatitis C virus
infections comprising administering the agent of the present invention to patients having

deteriorated liver functions due to hepatitis C virus infections. Furthermore, the

present invention relates to the use of a compound represented by formula (I) in an
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Thi s description includes part or all of the contents
as disclosed in the description and/or draw ngs of
Japanese Patent Application No. 2002-275466, which is
a priority docunent of the present application. Brief
Description of the Drawings Fig. | shows changes in
; t k t T, I e C f4s .
Ry U R 5 B FeCEH J2ER Mo MBRAnSTE and in the

prodidt Rt (thnge it freRahhidisg Gvit fuhsBend L wakdet affkiRéAde R epatitis C
been adm ni stered over a period of time. Fig. 2A shows

virtshénfeesuist s dfiscasgmy ipneseNKTingehtien dficlodestphazess of a compound
infected with hepatitis C viruses before KR7000

repigepiited Sy faxmda (byinpmomhingiion Wi istrs{esor hantes antivirabagents, such
ratio ﬁ%%gge NKT cell count to the T cell count of 2

as TihaV Y infected with hepatitis C viruses to which
KR7000 had been adm nistered over a period of tine.
Fig. 3 shows changes in levels of ALT, AST, and LDH in

Ser gmhs Qfes&iptfdi TRANELE pakio@ChIoMithd) Jo@Rak4 tdsS dfsclosed in the
viruses to whi ch KR7000 had been adm ni stered over a

desqrigticochrmeifort drawingsi of . Jagarshe Batdni @& piplicatbas Hoa R0 DG s @G evhich is a
_of hepatitis C viruses of 2 chinpanzees infected with
priofgp deeunent@fvhe presentappligpéen.KR7000 had been
adm ni stered. Fig. 5 schematically shows the path of
synthesis of a representative a-glycosylceram de

B1‘i69m9HPﬁI0n @%‘%@“{c}% t is used in the present

I nventt on. ematically shows the path of

synFhesli shosbarapenin the tbhadtlewliewr ddunt)ile neutrbplil céunt, and the
shows chem cal formnul ae representi ng conpounds
lymphayyte ecuritin bleots|ofs2 ¢himpadzeesInfetad Wihidspattis C viruses to which

' the | ti The pr t o ti i
o A S S S R GRS  Tee Lo e
t heg: ' ' .
e o) PRI R: LUK DL SPDRRL PR cied it

hep BB VBSIsesHITbRIERF000 8@hatikemioBFRES fication of

conpounds
Fig. 2B shows changes in the ratio of the NKT cell count to the T cell count of 2

chimpanzees infected with hepatitis C viruses to which KR7000 had been administered

over a period of time.

Fig. 3 shows changes in levels of ALT, AST, and LDH in serums of 2
chimpanzees infected with hepatitis C viruses to which KR7000 had been administered

_ over a period of time.

Fig. 4 shows the increase and decrease of hepatitis C viruses of 2 chimpanzees
infected with hepatitis C viruses to which KR7000 had been administered.

Fig. 5 schematically shows the path of synthesis of a representative
a-glycosylceramide compound, KRN7000, that is used in the present invention.

Fig. 6 schematically shows the path of synthesis subsequent to that shown in Fig.

Fig. 7 shows chemical formulae representing compounds prepared in Examples

1to 3.
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[ Exanpl e 1] Synt hesis of

(2S, 3S,4R) - 1- (a- D- gal act opyr anosyl oxy) - 2-

hexacosanoyl am no- 3, 4- oct adecanedi ol ( KRN7000)
Processes of synthesis are as shown in Figs. 5 and 6.
In the reaction processes shown in Fig. 5, pyr

denot es pyridi ne, BrPPh3(CH2) 12CH3 denotes tri decane
tri phenyl phosphoni um brom de, n-BulLi denotes

Best-Miodied fob Uangmg MiGhe dopaties et hanesul fonyl
chl ori de, denot es benzyl brom de, and 1-PrCOH

denoT]%plpscmyhvelﬂ]omQh Glerealfter daseriteddhimdrepteddib ssiSreference to the
shown in Fig. 6, WSC-HCl denotes
foll@%@&yxampl@s, algioughtthy teshnisebseypel 9fcthe oetienhindention is not limited
; drochl ori de, MS4A denotes Ml ecul ar Sieves 4A, and
0t m@mp otes tetrahexyl ammoni um bromi de. (1)

- [ uti 3.0 I
SyitkERE SRy, AR S ol PR er e i ol or 1 de
[ExéRipte addag t o Biyesase (290 g, 28 3%341333 )(u- -gQIchtﬁ:yra11osyloxy) -2-

m xture was agitated at room terrperature

hexacsmzsoylainéng-8aGbitadecantdivl (RWASOMeuUt ral i zed with the
addition of Ml ecular Sieves 4A powder (100 g), the

neutfira¢dssesdolspinthastraraas shownan ddgs. Hr adyh. cbi theeeactan'dprocesses
filtrate and

o e S N S

t“PHa‘ggﬁh‘{SE%@qn{,gEﬁ“é e (y ]%ﬁ%lebé iﬁ)%sa' ggg}gyﬁ 1{1§1de MsCl denotes

metRidUTbnylashiosiad, BABE hﬁn&él@%‘ﬁﬁ?ﬁbrcﬁﬁi@‘ée%}ﬁd I\APF@HU@enotes propyl
further purification. An analyte was purified
alcadiol.i ca Igelthchrremmmgrlatphyssems|shgwhe>qane171gceﬁpné?VS9lH():l denotes
el uent 76- FOVS: mz 191(Mk1) T
l-et?g]ogQWme@g@ggz}pn@rgpﬁgca(gqxﬁurﬂlde J —h){@rgcl}l@gldeA 813/[S(4ﬂ-| denotes
Mofyjar siexds iy dnd jiehigg SgRet [y o b pmige
(1) yridfesi SLC mpolin@@:1(2) Synthesis of Conpound &2
Pyridine (10 m ) and triphenyl nethyl chloride (39.0 g)
wer Anaid:d‘@ahetsohﬁﬁﬁl (310 Dfand aulfﬁtlbyibﬁir(d'ﬂ Thilpdiietbosal aaldiam chloride

cont ai ni ﬂﬁ und A (23 approxi mately 1.26
wergngrgd tg KBS Urte WAl IB@DI and dthgt mBgture s agitated at room

teml!;]e(%%% f(JI:rt E@ I?1%L.lrs(8 "Hjle) redetios SOI%%OD was neutralized with the addition of
- Molecular Sieves 4A powder (100 g), the neutralized solution was filtered through celite,
and the residue was washed with acetone. The filtrate and a washing solution were
combined and concentrated under reduced pressure, thereby obtaining a crude product,
Compound G1 (yield: 240 g, 95%). This product was used in the subsequent process
‘without further purification. An analyte was purified by silica gel chromatography
using hexane/acetone (9/1) as an eluent. |
| mp: 76-78°C

FDMS: m/z 191(M+1)"

'H-NMR (500 MHz, CDCl3) 8 5.45 (1H,d,J=1.8 Hz), 4.83 (1H, dd, ] = 3.7, 5.5
Hz), 4.64 (14, d, ] = 6.1 Hz), 4.27-4.30 (1H, m), 3.90-3.99 (2H, m), 1.48 (3H, s), 1.32
(3H, s)



dropwi se thereto, and the m xture was agitated at room
tenperature for 2 hours. After being washed with a
saturat ed aqueous sol ution of ammoni um chl ori de, a
saturated aqueous sol ution of sodi um bi carbonate, and
a saline solution, the resultant was concentrated

(2)UR esfse@@&gpg,glg)eggr e. The residue was dissolved in

et'hyl acetate an cooled to OC for crystallization
(yi ebgidiBO11@mI P44 Wil otndth oMo Y 93ED- o) e
Y GBI G Pl YA U eh T EBG iR e e ty 168 ml of
a rietBlenie 4hl¢rideHsongion ScodaitiihgHCothpodnd @1 4282)g, #ppfbximately 1.26
(1H, dd, J =3.7, 6.1 Hz), 4.59 (IH d, J = 6.1 Hz),
mmplRiang, e mixthrenyas 3gidded laH328d fod 4 Hows. 9E&ahiz) (8 BB was added
9 (1M dd J =67 9.8H), L 29 (3H s), 1 28
dropylsq theyete, Andhs mpissite was agitprslidarogs temperature for 2 hours.  After

o R ORIt s
aquiebhd BN JR0 @3 POIRNIH ”bf‘%ggiirng?e 2P 29 ’s%l}nel QoitRloh: %Q ﬁ{esultant was

(
resultant was then add to THF to prepare 1,50

conoéntaated untleoredubed rassinen dthenrebidiugl Wad Bissolved in 2¢DM acetate and
hexane (462 m, 366 nmobl) was added dropw se thereto

coolgd 1o-Cufed erystaljeatiagayield:AfQleg, 879 yirldpwimen Relgicbsen,
t he m'_xt,}ﬁrf s agitated for 15 mnutes, and 450 nl of
a THE% n contai ni ng Conpound & (250 g, 579

nmol S ropw se thereto. The m xture was

agi FQ%'P@?%MOWS while gradually raising the

t enBELEMR es60RIERCICL) § 92T agResat ng,es.sya?m 82rLONHz), 4.75
e

sol uti on was concentrated under reduc pressure,
(1H1d80Db=md.7,06.1d1Hek. En@Hyel, B =a6dl Helptded 1 -4id6t WHE n§)10/43 B)H, dd, J =
:@éﬁggded to the residue, and the resultant was
4.9, » 3w P K1 Hs dBtdiT e d- SHab 013 CHLLDI bA8JBHamhoni um
[ e .a us phase was extracted with 500 m
3) gﬂtﬁé%%g%gdg] ua Ild%?he organi c |l ayers were conbined,

f ol It oy&eh dvidedane o d AMBhe BN ANR mmkéwtﬁlu%?ﬁ@tafgr 4.5 hours to

and concentration under ‘reduced pressure. T ,
obtagn Wddeqane driphenyCompsphoiuBbromige qB6Aighad] € yicd). d: The3RRultant was
g,.98% . This product was used in the subsequent o
thenppddedste THEH8Rrepaietlhed0 md ofi & selatipon. Asgeluten of e-wgllithium in
Lfie ilica chr opat.ogr aph sin o
2 AR P BFE) oL SBERIE R0 o iy sron e
Afte?Qﬁé\/'ﬁropwise addition, the mixture was agitated for 15 minutes, and 450 ml of a
THF solution containing Compound G2 (250 g, 579 mmo!) was added dropwise thereto.
The mixture was agitated for 18 hours while gradually raising the temperature thereof to
room temperature. The reaction solution was concentrated under reduced pressure,
1,000 ml of a hexane/methanol/water mixture (10/7/3) was added to the residue, and the
resultant was washed with a saturated aqueous solution of ammonium chloride. The
aqueous phase was extracted with 500 ml of hexane, and all the organic layers were
combined, followed by drying over anhydrous magnesium sulfate and concentration
under reduced pressure. Thus, a crude product, Compound G3, was obtained (yield:
339 g, 98%). This product was used in the subsequent process without further
purification. An analyte was purified by silica gel chromatography using hexane/ethy!
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'H NVR (500 MHz, CDC13) S 7.21-7.45 (15H, n),

H
5.48-5.59 (2H, m), 4.91 (0.7H, t, J = 7.3 Hz), 4.44
(0.3H, t, J = 7.3 Hz), 4.26 (0.3H, dd, J = 4.3, 7.3
Hz), 4.21 (0.7H, dd, J = 4.3, 6.7 Hz), 3.75 (0. 7H,

m, 3.69 (0.3H, nm, 3.24 (0.3H, dd, J = 4.9, 9.8 Hz),
J =4.9, 9.8 Hz), 3.09-3.14[1H, (3.11,
a"eﬁf‘&?z%fﬁiai%,"'“%?‘z Hz), H bE overlapped], 1.75-2.03
(2HFDMS: 114306841, s), 1.39 and 1.38 (3H, each s),
1.21-1.34 (20H, m, 0.88 (3H, t, J =6.7 Hz) (4)
Sy nt'EBBIMR of5 0Cakipiy reDCh) Ry 7ixi-fid 5( 8601, nh), $v@s-5asegdH, m), 4.91
to 1,500 mM of a nethylene chloride solution

(0. ddnt di"ﬂﬁrﬁg%nﬁaéﬂnﬁ@ﬁl f t(B?W-é#ﬁa}adraZﬁ(K%Hﬂdﬁ, 5654.3, 7|.3 Hz), 4.21
, i 49 m, 633
OB Y 2 R hB b my épé’%mgﬂéﬁa@zﬁa{pgﬂﬁ”ﬁ 7=49,9.
3 . 0 i
R, L 00,88, FOUES, o B0k ob 0 oy 135, 0400 00 9007, v
oveti@ppasiat Y5 6921, APUrag (b‘lﬁ,gsgbh%?'ag&fe 15*?58(3}&%8@ 95,113 89 34 (20H,

under "reduced pressure,
m), ie8& (B el kamoHapat er mi xture (10/7/3) was added to
the residue, and the resultant was separated. The
(4) Sunibesis opkaseponnd Gktracted three tinmes with 200 n

corBIAate T11 sty BAASH Hy 1. Sk PHaAh PGS g RBSF L solution

il at LR at | d .
O Uy T p——
chldritieed4d: mB663 30mndPPavas 1RESd BFQAHSE tN@Sto, YSIESvddbY Qgﬂ:ation at 31°C

subsequent process w thout further purification.
for @dahgurs. wddhanal | @0 exhlowassaddedadggiwishrtbertoggrmaibplilye mixture was
.using hexane/ethyl acetate (9/1) as an eluent. FDVE:
agitgted a5 yep teprIgRre S0l kppr. flyaving beep qoneeniratsg under reduced

presghlfe,/ié()%étrglpgg é;lhi)%(ljlg/n?%]t?;ncg/\gaéex? [ %%tﬁfelélgg?/li% QVélS 8d§t?2d to the residue,
and H®e fstfdnt @asogepﬁﬁt . The aqubbu?pﬂas% Wi exdttheedlrdk fibks with 200
4.8 (0.7H, ddd, J 3.1, 515, 7.9 Hz), 4.73 (0.7H, dd,
ml of hexand eacl9tigeHand all. 164 -ofghidc (phasSd, wege, codntiled, FoBblwed by drying
dd, J = 5.5, 9.2 Hz? 4.48 (0.7H, dd, J =5.5, 7.9
ovey ghydgousymagnespym gylfaty andscancentratioy pnde, meugey prqssurd, Thus, a
o) G, By Lo 09,28 oy 35 St Bt v
used3inkhe 3dbRqliid proceks SRrnbud furkizdd pufficatioft! AMInhIAL wadthurified
cach S) o B 98 TS Sy 19 T spfof, PGS g pusiiea y
silich gelclromaBodaphy’8sing hexane/ethyl acetate (9/1) as an eluent.
FDMS: m/z 676M"
'H-NMR (500 MHz, CDCl3) 6 7.21-7.47 (15H, m), 5.41 (0.7H, ddd, J = 5.5, 9.2,
11.0 Hz), 5.32 (0.7H, bt, J = 11.0 Hz), 5.22 (0.3H, bdd, J = 9.2, 15.0 Hz), 5.02 (0.3H, dt,
Jt =7.3Hz,J¢ =15.0Hz),4.8 (0.7H, ddd, J=3.1,5.5,7.9 Hz), 4.73 (0.7H, dd, ] = 5.5,
9.8 Hz), 4.64-4.67 (0.3H, m), 4.61 (0.3H, dd, J = 5.5, 9.2 Hz), 4.48 (0.7H, dd, J = 5.5,
7.9 Hz), 4.22 (0.3H, dd, ] = 5.5, 9.2 Hz), 3.55 (0.3H, dd, ] = 2.4, 11.6 Hz), 3.45 (0.7H,
dd, J = 3.2, 11.0 Hz), 3.06-3.12 [4H, (3.12, s), (3.11, s), (3.09, dd, J = 3.1, 11.0 Hz)],

1.66-1.82 (2H, m), 1.47 and 1.46 (3H, each s), 1.39 (3H, s), 1.13-1.35 (20H, m), 0.88

(3H, t,J = 6.8 Hz)
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(5) Synthesis of Conmpound G5 Methanol (350 m) was
added to 1,500 m of a nethylene chloride solution
cont ai ni ng Conmpound 4 (362 g, approxinately 536
nmol ), concentrated hydrochloric acid (200 nl) was
added dropwi se thereto, and the m xture was agitated

for 5 hours. The reaction
(5) g%?tﬁgﬁgbf E:SHR)%{;% e

eutralized with the addition of sodium

bi CM&HW%%S@HQIF Has nauéd abi Z80h 391 bf iaOMmeVBene chloride solution
filtered. e fil'trate was concentrated under reduced

confairesg W poeintdyG4 862 gf eppresimatdiydS I0ninkd),r @sicdneated ity drochloric
_the resultant was washed with a saline solution. The
amdaﬁméb@sl) p‘M@Bs added despwinet dgretp+ Bnd ehpyhixtors atas, agitated at room

temgqlﬁliﬁa%a g]?on%%hsgféggaqﬁ)r@ﬁ%é&% %ﬁ%fﬁﬁfa&%\ﬂﬁ w:tly the addition of
sodlﬁg{mc?&f F)&Ht@ n HHdﬁ e Sﬁltugle dp gﬁrﬁ%glwas hsg%e?: gluigam?ﬁrate was

ized rom exane

conééh%éézﬁndé?ﬁed@&@%l@sﬁgﬁ/semﬂ Zacg’t?iﬁe (A 'ﬂ%@éﬁ to "hq%“\f@smuc and the
(5 MHz, CDC13+D2 867(0.3H, dt

resuftadéd was Wegshed witly a( Qa.li'r’llel sodﬁUon]t T—“he?a@ueoild phal‘@ v4asHE))tracted with
5.55 (0.3H, br. dd, J =7.3, 14.7 Hz), 5.49 (0.7H,

cthybtacet;pte—, ;mdg alizthe grg@miy pgase(slﬂerq-r):om]pugaﬁ (ollpmedpby drying over

‘anhS(dQPPS magzlgsuéﬂ; %ﬂé;@ ?'}ilcﬁ_'cg?%en-;ﬁgloadmdgr .te@c,fdgygres}su%&.) The residue

was &bt dftson fedpd il {658 qorsiEdsBint O b (bt
t, shp=66-67°CcHz) (6) Synthesis of Conpound G5 5%
Pal | adi um bari um sulfate (16 g) was added to 780 nml of

a TFIEIV&‘oImﬂZGﬁﬂ (M-SR ni ng Conpound G5 (160 g, 405
the air in the reaction chanb repl ace

W%Qﬂ MHz, CQﬁ:‘éﬂw)c%ﬁigér{pé}{ [ﬁjéf'hl T {8z, Jd = 14.7 Hz),
5. 77%6' IR, AL 7 00 Le[PRiAh UL S b3k 5D CEP 4187 3108 7 11z), 5.49 (0.7H,

réacti on'sol uti'én tere

bt, JWas Beg)\ bh-A97 ¢ 0mef 5 M0EH 3001 = 918XH n{)et (11(013sH B9 =73 Hz),
filtrate and a washi ng sol uti on were conbi ned

" 3.94¢00% €2H rra),Sd6 TH I [ IH dBgéd dpy Bs Sur, 6 7 IFJIze, (Be&q aﬂﬂe]wa%l 7.3 Hz)},
crystallized frome acet ate

3.20 2239 {3H gach S)cﬁ@fgﬁl R =1y 1y2 hflfé; (2(11;!41111)2@(88 (?H t,J=6.7
Hz)
(6) Synthesis of Compound G6

- 5% Palladium-barium sulfate (16 g) was added. to 780 ml of a THF solution

containing Compound G5 (160 g, 405 mmol), the air in the reaction chamber was
replaced with hydrogen gas, and the contents therein were agitated at room temperature
for 20 hours. The reaction solution was filtered through celite and washed with a
chloroform/methanol mixture (1/1). The filtrate and a washing solution were combined
and concentrated under reduced pressure. The residue was crystallized from ethyl
acetate (yield: 146 g, 91%).

{al?p+12° (¢ 1, CHCl3/MeOH = 1/1)

mp: 124-126°C

FDMS: m/z 397 (M+1)*
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FDVS: mz 397 (Mrl)+ 23 ' H NVR (500 MHz, CDC31/CD30D =
1/1) a 4.93-4.96 (IH, m H2), 3.91 (IH dd, J = 6.7,
12.2 Hz), 3.85 (IH, dd, J = 4.9, 12.2 Hz), 3.54-3.60
(IH, in), 3.50 (IH dd, J =18, 8.5 Hz), 3.19 (3H,
s), 1.75-1.83 (IH, n), 1.53-1.62 (IH n), 1.21-1.45

CompSnN R Ehcuepsort- 1yEEe A LU o o3 91

dd, 3089, mb 201z 2 303130 ddt T ang oCcoMbai gy @95499._'6@0(;1'910' nf03.50 (11, dd, J
(145 g, 365 ol ), and the m xture was agitated at

= 156G Hap, 119 pH[ §), 1TIe1.1885aH, o), 90341 I6AN(1MASN), 1.21-1.45 (24H, m),
concentrated, ethyl acetate (450 m) was added to the
0.89 69, dué= @Ad2)he resul tant was rinsed. The aqueous
extracted again with ethyl acetate. All

hase was.
Y Sﬁ@swgaﬁﬁ@nmé&%re conbi ned, washed with a saline
sol gt i,on dri Qv anh ous esi ul fate, )
conceHiPA LR R a0 Ba prES U rhd0 Bl ik dME solution
conBlfl CmiRERSREL ' SR B FlaR e iEhle ik etluisd ag 95°C for 4
houw. t Nthet rehetidrhedlufio iwak Gahbdtrated, @it ake@td(45998) wad™¥dded to the
anal yte was purified by silica gel chromatography
residigd, rapdhthearestbantyvascitsede B¢ Byuesus phasel westextracted again with
ccl]",,+16,.5- (c 0.5, CHCL3/MeOH = 1/1) np; 92-93'C )
cﬂlY»gz@rw‘/st.atfm AR ghe (quganic phesequreresermiiazd, washes) wathga galine solution,
s Gl H, d 7.11.6.Hz). 3.75 (4H_dd.. J = 7.9, 11
dneélzﬁersaﬂg‘_gigg 111-%%{3]:351}%81’ Sv.il%%& il.g%ldoefﬂ?n?\t’fc} Tdfi_-rffj"'ﬁ%e% pressure.
Thu§, 284Ebud rocQ.lcQ,OC_fn%ﬁouﬁd GF, wasQblaihd (figlki: %F%@Sﬂ’/ﬁ) OfThis product
Conpound G8 Pyridine (250 m) and tri pheny t hy
was ofsedrindthe (shbdequent oceam Withuer dustete gurificati@D (Meldf 136 g, 95%).
met hyl ene chl oride sol ution containing Conpound G7
An gopdye gvas pysidiedngitier geladpomaisigraphyritsingh bexang(ainy asatate (9/1) as
i | at ed at roomtenperature for 16 hours. Ethanol
an eﬁ%ﬁ ‘'m) was added dropwi se thereto, and the m xture

(RSl 98 6% o o e e for S0 mutes.
mp: 92-93°C :
FDMS: m/z 344 (M+1)"
'H-NMR (500 MHz, CD;0D) é 3.91 (1H, dd, ] = 3.7, 11.6 Hz), 3.75 (1H, dd, J =
7.9, 11.6 Hz), 3.49-3.61 (3H, m), 1.50-1.71 (2H, m), 1.22-1.46 (24H, m), 0.90 (3H, t, J =
6.7 Hz)
(8) Synthesis of Compound G8
Pyridine (250 ml) and triphenylmethyl chloride (124 g, 445 mmol) were added
to 750 ml of a methylene chloride solution containing Compound G7 (121 g,
approximately 352 mmol), and the mixture was agitated at room temperature for 16
hours. Ethanol (30 ml) was added dropwise thereto, and the mixture was agitated at
room temperature for 30 minutes. Thereafter, the resultant was washed with a saturated
aqueous solution of sodium bicarbonate, a saturated aqueous solution of ammonium

chloride, and a saline solution, and the resultant was dried over anhydrous magnesium

sulfate, followed by concentration under reduced pressure. The residue was purified by
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aqueous solution of sodium bicarbonate, a saturated
aqueous sol ution of amonium chloride, and a saline
solution, and the resultant was dried over anhydrous
magnesi um sulfate, followed by concentration under
reduced pressure. The residue was purified by 24

5111§211g1;l %rgﬁxlatcﬁf?ﬁ ens?ﬂ% 3?%%(5:5‘&59191&?%@?2%?%gngé"lgélﬁ @wld 34.4 g,

529 leldéd KbaAGE), 1.9. (C 0.9, CHC13) FDMS: nfz 585M
NVR (500 , CDC13+1320) 5 7.24-7.61 (15H, rn),

3. 6Je3 661 1(.9Hc 0.9, BHC3)57 (2H, m), 3.42 (IH dd, J =
6.0, 10.4 Hz), 1.23-1.56 (26H, in), 0.88 (3H t, J
6. 7 BRS¢ oYz §fMiesi s of Conmpound GO Sixty percent

oas TN 00 B e RBE 81T 6h Cshh anhi hgt-3-66 (H, m),
3. 5%?&2 ad rﬁf r ooﬁf‘fle%gr at u({neﬁ%lfgoﬁz F%?ﬂu?égigﬁf‘h‘el 088K, 7=

6.7 tegction solution was cooled to O C and. benzyl
brom de (15 m, 120 mmol ) was added dropw se thereto.

(9 Shﬁllﬂﬂ;lxbtﬂ[bllmnag}st ated for 18 hours while gradually
raising the tenperature thereof to roomtenperature.
| ce Siety eper¢arposodiym viessiralédeids to appeoxipmedly oid 8s oimeli ofi Nak) was
reaction The after, qLjhe aqueous

addﬁﬁ&ggmgg " Pﬁféﬂll\‘;wvwoefwng WpReWid PR33ex@r At mmol), and
the ‘ﬁﬁ§tu\9@5p%da$ipt?cﬁe 'rg&ﬁ t@fn&ngl %ul%a{'ornﬁﬁ) gﬁhﬁl} on geaqgactlon solution

organi c ases were Cco

was cRblRdodey afld ¥eRS1 %Y@lﬁlcﬁn(lﬁ%i) US 0B BT P Wimaaﬂeé ﬁl;(ﬁ)wme thereto.
and concentration under reduced pressure. Thus,

ThcGnmepvwmieedmﬁ(Sermhlm@ad\mhlymammg thei tehljaeractlireZthel eof to
969 . This product was used in the subsequent
TOOYB PRl hotR Watey r(ﬂ %Fﬂlbwasfadéiﬁflute ihe pepctinlspluiongte terminate

ed c chr omat ogr aph
the UKy caRYe2bieh B et BRSSP AL Y s scetate. The
extrdtSwis V\(a@‘/héd Qhre%@@ Will'l_'l%ahhg/ s%h?trot% éthNa}nJé aHd%the organic
(500 MHz, CDC13) & 7.07- 8 (25H, .57 {I'H
phases IWe® bbr)lbmed 4411wt hj/ d.ﬂymgld.veﬁ :h:iﬂ'by,drdu%ina(gﬁklsluﬁl) sulfate and
3.73-3.79 (IH m, 3.46-3.56 (2H, m, 3.37 (IH,
concentration under reduced pressure. Thus, a crude product, Compound G9, was
obtained (yield: 42.2 g, 96%). This product was used in the subsequent process without
further purification. An analyte was purified by silica gel chromatography using
hexane/ethyl acetate (100/1) as an eluent.
[a]**p+9.8° (¢ 1.0, CHCls)
FDMS: m/z 738 (M-Ny)*
'"H-NMR (500 MHz, CDCLs) & 7.07-7.48 (25H, m), 4.57 (1H, d, J = 11.6 Hz),
4.44 (1H, d, J = 11.6 Hz), 4.41 (2H, s), 3.73-3.79 (1H, m), 3.46-3.56 (2H, m), 3.37 (1H,
dd, J = 8.6, 10.4 Hz), 1.20-1.64 (26H, m), 0.88 (3H, t, ] = 6.7 Hz)
(10) Syntheses of Compounds G10 and G11
Methanol (30 ml) was added to 250 ml of a I-propanol solution containing

Compound G9 (41.2 g, approximately 54 mmol), and 5% palladium-carbon (4.1 g) and

ammonium formate (27.1 g, 4.3 mol) were further added thereto. The mixture was
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dd, J = 8.6, 10.4 Hz), 1.20-1.64 (26H, n), 0.88 (3H,
t, J =6.7 H) (10) Syntheses of Conpounds G 10 and G
I I Methanol (30 in]) was added to 250 nml of a

| - propanol solution containing Conmpound & (41.2 g,
approximately 54 mmol ), and 5% pal | adi um carbon (4.1

agi@ledeftdro oR{THEN E}ﬁe‘r‘ﬁhfeofd?af@ 6&%; Hil9teddwih 1 etde, a d’)d then filtered

further added thereto m xture was agi tat’e

throughnoeliepeTiat filtatd Ghs &@n&};@lﬁfaﬁed shidedr@thoat hesgtilty dissolved in ethyl
acetate, and then filtered through celitée. The

acetald, tand twashes thoontieres vetled satwdaed ragdemscoputasselfl sdium bicarbonate
d| ssolved in ethyl, acetate, and washed three tinmes

and\j alinge solutipmeach Bmseo il 9be Wrgamce phasesdiveisn combined, followed by

I TR IR DTN TR VT -

Thu@ngn y e %S EB%Q@FS(':& cf & fo 20 gs s Q&%ﬁé@” 3%]'? 98%). The

uce essufe us a Cru uct

resullify @aﬁlp@tihdil ced @é‘sehﬂed 38 She. s@&é};uelﬁh%locfe%§ukvt1ﬂh%ﬂt further
Compound G O was used in the subsequent process

purl\ﬁicahomt further purification. Hexacosanoic acid (22 4
g, 56.5 mml) and WSC hydrochloride (12.6 g, 64.6
mroexagnsaneigrsid (32400 ﬁﬁ 5 samal)nanch W ¥ divérchioride (12.6 g, 64.6

mm 3 ¥is HidEArorid 8 ofcr methsions <oinlls seiBpRahtrigne Compound
G10t Red HeXhiifreVRes ?1991!68% d%r drgﬁﬂkti%p@efl ol e’Th@ngnIﬂ%?ature of the

m xture was concentrate reduced pressure

mixtrd yaneceblateto Mﬂn%hp&ﬁﬁumm e MQtd:@SWQéJ%on@é}ﬂrated under
the resultant was washed with an aqueous sol ution of
Tedu@e@ Mfﬁ‘ﬁfdfﬁbc Hitbyli acesate 500 bl wareadddduta the, residue, and the resultant

was w %g gﬁuﬁ?q%gaussg(:)qﬂtulpggofo {D) ﬁé/gg]lygm e bonatéesah?lgdsolutlon a
satuf’a‘i’{%’ d&%gous bluBYR %, 'h¥ﬂ rtﬁcag‘téSﬁat@”'a}{ﬁré’ %%llﬂﬂg%?éﬂéjn All the

concentration un ed” press

orgaiﬂi’wphasas G:fd#éi%oﬁibmﬂdcﬁ'oll@@ﬁ@(byrﬂiyﬁlg ével'\/\ﬁﬂlydﬂﬁisaxhﬁgl%smm sulfate
(yield: 53.2 g, 88%. The resulting Conpound A1 was

and geragniratiom andgubdespdanessurec eSbusyiatdrode pfaduth€ompound G11, was
ova YL ST ST 20 TR VL Gyt LY o bS50 08t i e
subs?@ﬁﬂt lﬁ%ﬁq&‘?@&y F}E'Iztl?er Msa‘t‘ign% %naégtg(\@%s'{)uhlﬁi% by silica gel
chromatolropity udlng dexand/ethfizacetade B00/1) as an eluent.

[«]**5+5.3° (¢ 0.4, CHCl3)

FDMS: m/z 1118M"

'H-NMR (500 MHz, CDCl3) § 7.20-7.38 (25H, m}, 5.57 (1H, d, Y= 9.1 Hz), 4.80
(1H, d, J = 11.6 Hz), 4.48-4.50 (3H, m), 4.24-4.32 (1H, m), 3.83 (1H, dd, J = 3.0, 6.7 Hz),
3.43-3.51 (2H, m, Hla), 3.29 (1H, dd, J = 4.3, 9.8 Hz), 1.92 (2H, t, ] = 7.3 Hz),
1.28-1.60 (72H, m), 0.88 (6H, t, ] = 6.7 Hz)
(11) Synthesis of Compound G12

Methanol (36 ml) was added to 180 ml of a methylene chloride solution
containing Compound G11 (52.2 g, approximately 47 mmol), 3.0 ml of a solution of 10%

hydrochloric acid in methanol was then added dropwise thereto, and the mixture was
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1. 6 Hz), 4.48-4.50( H n, 4.24-4.3
| J =30 6

H, d, J=1
2 (1 H in), 3.83) (I H dd, 0, 6.7 Hz),
3.43-3.51 (2H, m Ha), 3.29 (IH dd, J = 4.3, 9.8
Hz),12(2Ht,J:73Hz) 1. 28 -1.6 0 (72H,

, 0. 8 8 (6H, t, 6.7 Hz) (11) Synthesis of

m
aglﬁ%qzﬂ%gm%ﬁpor E}‘g Eljl?lﬁgs:]n )le@l%a@t%‘ﬁﬁl%ﬂéo&&%s Eﬂa gélizaed with 18

y ene C cont al ni ng

g dfSsbdiurf, blaﬂﬂb@a@bnﬁiv@cﬁé{ 4nd AR Xi,lteiged)tlﬁbug’lﬁ c@h&m UFheOResidue was
of 10% hydrochloric acid in nethanol was then added

- waghedpwitls endthnderd ohloandd. t Adenfiltaty endvaswahing agiutiah ederatcombined,

roomtenperature for 2 hours. The reaction sol ution
the\ggspltaat tvag washad witth a1@ling sefutyudianeh the agaonahase was dried over

e R R .
t | t
g U s SR, 5 PR e 1

pie&!@ﬁaﬁ‘éﬂ BHelaves.6 @Wh%&%d@gﬁe@wm sulfate, followed
by concéntration undei reduced pressure. The residue

was [di¥sabviedcion,acigCde with heating, cooled to 0C,
and purified by precipitation (yield: 38.6 g, 77%
y| elsd ¥ @afC0). [a]24 -29.7 (c 0.7, CHCI3) np:

75BNl by 218 0s (1 a0, 3 = 70 k), 472
(19 e, S0 £ o 4 T
(1Hnriﬂ,HJ 4.10 03),H. 661(1,HJct =423, szd4%1g(1§1 ttIZJ = 131 @)FI-z;E 425 (1H,d,] =

m, 3. 61 (1 ddd, J = 3
11.6.Ho) 421 8. 172HH, m)),, 410018H, BT €728, Jan, 7. m}&a 36%3.72 (I, m), 3.61

2 thesi s of Conpound G13
(1980 4 55t 5T DGR D 931 oI Any 6940aHaPe, 0.88 (6H. ¢ 1 =
61%}% .8 g) was dissolved in a mxture of toluene (160
) and i sopropyl ether (520 m), and the m xture was

(12X9tRékis bOChRPYEEN G130C and 0C. An isopropyl ether

sol ution containing 2.0 equivalents of HBr was added

t hel 23,4.8- BtranOtbeanizyl-Bpgalextiopptaabyyl 1:@0tatd {79.8fg)ewad tissolved in

m xture was
a mixture of toluene (160 ml) and isopropyl ether (520 ml), and the mixture was cooled
to between -10°C and 0°C. An isopropyl ether solution containing 2.0 equivalents of
HBr was added thereto (2.8 mmol/ml, approximately 100 mi). After the mixture was
agitated at between -10°C and 0°C for approximately 90 minutes, an aqueous solution of
5% sodium bicarbonate was added to the reaction solution, and the excess amount of

HBr was neutralized by agitation. The total amount thereof was transferred to a

separatory funnel to fractionate the solution. Thereafter, the aqueous layer was

~discarded, and the residue was washed two times with an aqueous solution of 10%

sodium chloride each time. The resultant was concentrated under reduced pressure to
obtain syrup of 2,3,4,6-tetra-O-benzyl-a-D-galactopyranosyl bromide (GalBr).

2) DMF (140 ml) and 250 ml of a solution of GalBr (approximately 137 mmol)
in toluene were added in that order to 420 ml of a solution containing Compound G12

(60.0 g, 68.6 mmol), tetrahexylammonium bromide .(89.4 g, 206 mmol), and Molecular
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agitated at between -10C and OC for approximtely 90
m nut es, an aqueous solution of 5% sodi um bi carbonate
was added to the reaction solution, and the excess
amount of HBr was neutralized by agitation. The total
amount thereof was transferred to a reparatory funnel

Siel%é;yfﬂ 60 %ﬂﬂg&ﬁlehp.e ZH!& gﬁgﬂ??‘ whi ﬁgﬁ%ﬁ &t rodifl ?ﬂﬁ:@é(j’gﬁl\l}t% for 72 hours.

er wa I scar de ere € was was

MethafBIS( 19 th) ik 2dHeA0Sthe QkabiionofftickD2Ad BRMLMI &MY heleated for 2
each tine. The resultant was concentrated under

howredusfer theesdutien twas héad nthsoughipcadite, it was washed with a saturated
2,3,4,6-tetra-O benzyl - a- D- gal act opyranosyl broni de
- aqueqys) Rlytionpypl pafivpn higarhonatenahd & Galine s¢lusiogofaltavend by drying over
| Br (appr.oximately 137 mol ).  in toluene were added o
anhﬁ%‘ﬁ AEHERHUM FYTao MM copceRiratinn bt edHeed Risighre.  Acetonitrile
u (,60. ,.1.08. 6 I tet.rah I ni u .
o SRR 800, 5 5 SR N LEARACP I STRRDLVE o «

dif@at8) A b Xhadr Lb By r i
reERE) 1 g S | gied B8 0 o

dry t powler. r edtiei aesudahtt ivan podfithebyn xiliche gehsclaginatdg@dhbhy using
for 2 hours. After the solution was filtered through
hexensy/ethel adetatebl 1 hasiedlught fyields 29.9raat7éds). aqueous

sol utj,pn qf__sod] icarbonate and a saline solution,
f ol Mmlggﬁ &%%@%9@3 anhydr ous magnesi um sul fate
andm%or)g_ to&ati on under reduced pressure. Acetonitrile
was added to the residue, and the resultant was

agi Fphest Iﬁmﬂl;gfm#g)*t 0 obtain a precipitate. The
resyl ting precipitate was dehydrated under reduced
pr eSSAYMRt (6 063 HizNnCDdHy) HdRder.37 FHE re3 4.1 20t Hywh s = 9.0 Hz), 4.91
rified by silica_gel chronmatography usin
(HpEdrel 6 ), 4t QUL fof )3 dHan 4l A0 (Afh.emy: 435465 (TH, m),
. + . tmal A7 5 :
o128 1ol ORGSR B0 196, PO 1001,
3.47¢86H 63.4 =9, 9% 87-4: A.8-¢.79
(sotmm 2 4 iHad- 4 99 Bl 4 Blop . 9 Y gp o2

0.8846854,4,63.4He) n), 4. 12-4.18 (1H, ), 3.99-4.05 (2H,
. 3.84-3.93 (4H m 373 (1M dd, J =37, 11.0
(13)%)’?}1651@.%7003?51@(&2% MNy00®B. 42 (1H, dd, J = 6.1, 9.1

Bl 611 B Rt P b ) Fspnt 1
therein, and an ethanol suspension comprising 20% palladium hydroxide (6.0 g) was
added thereto. A hydrogen source, i.e., 4-methylcyclohexene (120 ml, 93.5 mmol) was
further added thereto, the mixture was heated under reflux for 4 hours, and the catalyst
was removed By filtration. The residue was washed with heated ethanol. The filtrate
was allowed to stand at room temperature to obtain a white precipitate. The resulting
precipitate was filtered and then dehydrated under reduced pressure. The obtained
powder was suspended in 3.5 | of ethanol/water (92/8), dissolved therein by heating
while agitating, and allowed to stand at room temperature for reprecipitation. The
precipitate was filtered, and the cake obtained by filtration was dehydrated under
reduced pressure to obtain white powder (yield: 35.0 g, 95%).

[]*p+43.6° (¢ 1.0, pyridine)



Compound G13 (60.0 g, 42.9 nmmol) was added to et hanol

(960 mM) to suspend it therein, and an ethanol

suspensi on conpri si ng 20% pal | adi um hydroxi de (6.0 Q)

was added thereto. A hydrogen source, i.e.,

4- et hyl cycl ohexene (120 m, 93.5 mmol) was further

addqg If@v?(}% sofre m xture was heated under reflux for
hour s the catal yst was renoved by filtration.

The He@sti CIBABASS a3y (M(IHN) heat ed et hanol . The
filtrate was allowed to stand at roomtenperature to

obt dRn(ca WRIB® 390@0.19@0t assao 1680, 140114709107y eci pi tate
was (filtered and then dehydr ated under reduced

pr es SoNMR £5Q0 Hﬂﬂél%&jN) éo&xﬂ"é(lﬂaé Jsu§p53Hébcﬁ S5, ¥ =3.7 Hz),

g i
m),tif3 %g %QF Q Lo G i f@ti—ﬁ f| I’t a }V\L@W (2H, m),-

e obtai ne

1. 79@@5@@1 egh, ursber 72r(¢piusgd1 IQESEIS&SI 5661'?1 2b(§ @8 'a@m Y& 6.7 Hz)
powder (yi'eld: 35.0 59
Dy i dzwmaz&mms@sﬁsup& 153@ (rxg,gmn sved)FABNE(d)mzoqay 72.5 (d),
é H)} %cm 1, KBr) 3300, 29-30, 2850, 1640, 1540,
71.6(H071.9dD 708 KR6BH0). 087, (155Teh)db 36, 846), (3¢ 4(0.B2.5 (8, 30.4 (1),

305025360343, 3894 (. 9949%@)( F87 8. 208004, 1% 030 (3 263
4, .33 (2H, 2.45 (2H t,
26‘%)7 22493& 1‘@5@42 34I ?I)H in), (1 87n)1 97 (2H( ni),
1.78-1. 85 (2H, m, 1.62-1.72 (IH in), 1.26-1.45 (66H,
rn), 0.88 (614, t, J = 6.7 Hz) 13 CNWR (125 Mz,
[ExgaplsN) 6 17212 (s), Iolaten(d), 76. amd( d) 73 p@lri(ﬁj;)ation of
0 (d
0'0‘6@%?13(%‘%133’%11981?1(gﬁi)éé%sD éa}l)actsnyx@ £Y 1(1321)1( g4§dz4ammo-

_raty ). g ) t) 29. 87
N [@1) 2 h;éch%ﬁte(zr‘agcos gygf”x §t4 octgcgecggitg ) (§§%g%3?§ -
(t )Naﬁﬁalgsp(dn)ges ddnpletat 165 @Tnhetedd bél%Q) i sQFFa8OHf the sea around
urification of 0-a-D gal actopyranosyl - (I
the Kupe- Bland, Dlongahadipepywendypbhilized -to dbtaih2@vdders. -~ The obtained
, 4R) - 2- am no- : : ,
POWEEIEE%%M%%%W%%%%%@ pdyed seluon o ehlgerdermand meithanol, and
I I t .15 t net.ers .
e GSUEISR: B i RERBSELPIDUGH i3 R DB T
extrﬁéltWh%V\ﬁgctilﬁﬁ@éﬁ Wethethk a9 i |ty da dePat & Bk @1 WatBO WIS Sup ki Qayer and
obt ai ne
the intermediate layer were dried over anhydrous sodium sulfate, and they were
concentrated under reduced pressure to obtain fractions of 18.37 g and 9.44 g,
respectively. The fraction obtained from the upper layer was combined with an alcohol
layer fractionated with the aid of aqueous 10% methanol and n-hexane and with the
fraction obtained from the intermediate layer, and the resultant was concentrated.
Thereafter, silica gel chromatography and normal-phase TLC were repeated, and thus, a
single active component was obtained (169.9 mg). The active component was further
purified by reversed-phase HPLC using an ODS-AM column (YMC, 250 mm x 20 mm

(i.d.), methanol: 9.0 ml/min) (retention time: 30.3 min) to obtain a pure title compound

(S1140B-9) (yield: 10.2 mg). The isolation and purification of the title compound can
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powders (447.1 g) were extracted with a m xed sol ution
of chlorof ormand nethanol, and the extract was
concentrated under reduced pressure to obtain a 51.28
g of extract. This extract was fractionated with the
aid of ethyl acetate and water. The upper |ayer and

be tcBﬁdlhd%&?rVVRH“ @f&eﬁﬁy ?ﬁepve@aaﬁ%ﬁ' e a‘lvefdle@wq{n%us(]hem 1995, pp.

sodi um sul fat e y were concéntrat®ed unde

1477eigqed pressure to obtain fractions of 18.37 g and
9.44 g, respectively. The fraction obtained fromthe

uppeé¥egdatiye FABMS cortbi 0EU[(M-H)Jan al cohol | ayer
fractionated with the aid of aqueous 10% net hanol and
i i -HBxane. and with the fraction obta| ned fromthe

L0 P U s sy o s
R TR MM A ST g 75 .

T =3¢t N4 tRMerend 6»QsH! Wit Bega zﬂ{”m &Qshm EIOH m), 217 (2H, m),
rever sed- phase HPLC usi ng an S AM col um

1.9{1H, ><m)20 8 (RH,(rh),d. 75 (WBtrhpriods (2H Oml V. 18-1)49((66He Ai)i, 0185 (6H, m,
tinme: 0.3 ) mn) to obtain a pure title conpound (S
terlmnqlaasﬂqj) (yield: 10.2 ing). The isolation and

AT SR8 o6 ) Wi g
. 853, 7R, P 0 CHTERG RIS (@i, ms

C2)878R5 (41e8™d, 700¥d)Q 78.84a), Nb, (d5C.@'@) 697(d c3") 68. 6 (t 01) 62.7 (1),
(1H, J37HzH1)5571HdJ3 ), 5713(
62.5ntH)1 21(&5(23)%1@ (t), 356 @),733. ’1(01:)432!2 (tJHZO)S (m 3623 ((fz)H30 1 (1), 30.0

H 4.25-4.47

(1), 236@%( 6((§}' 26]’_] @7 2@%_[0#2,;’:)() % n?)HM ﬁ)(q, tfrxggla{ g}qthyl)

in), 1.12-1.49 (60H, n3), 0.85 (6H m termnal

met hyl ) 3C NVR (125 MHz, C5D5N, 45C) S (ppm 175.5 (s,
[Exdghplk,3199.5 (d, A" ), 98.6 (d, d"), 76.7 (d, C2"),

76.0 (]d C3), 72.8 (d, &4), 72.6 (d, C"), 72.6 (d,

C4" The 72()15)\?(141,3 c@pounds. 3w, sg@Bthesieed 7dcddrdid}, t&0tl® processes

d, C3"), 686(t a), 62.7

dese(%)?d in @Eesrstu(% §s cl seﬁ @r69 7@% he epgnpoynds: 35 6 (t), 33.7
(T S808 4 Bt et B s
(AGRZS I (W 93450350;0, term nal nethyl)
(2S,3R)-1-(a-D-glucopyranosyloxy)-2-tetradecanoylamino-3-octadecanol
(AGL-563) (WO 94/9020);
(2S8,3R)-1-(6'-deoxy-a-D-galactopyranosyloxy)-2-tetradecanoylamino-3-
octadecano] (AGL-571) (WO 94/9020);
(25,3R)-1-(B-L-arabinopyranosyloxy)-2-tetradecanoylamino-3-octadecanol
(AGL-577) (WO 94/9020);
O-a-D-galactopyranosyl-(1—6)-0-a-D-galactopyranosyl-(1—1)-(28,3S,4R)-2-
amino-N-hexacosanoyl-1,3,4-octadecanetriol (AGL-586) (WO 94/24142);
O-a-D-galactopyranosyl-(1—6)-0-a-D-glucopyranosyl-(1—1)-(2S,3S,4R)-2-
amino-N-hexacosanoyl-1,3,4-octadecanetriol (AGL-584) (WO 94/24142);



[ Exanpl e 3] The follow ng conpounds were synthesized
according to the processes described in literature as
cited for each of the compounds: (2S,3

R) - 1- (a- D- gal act opyr anosyl oxy) - 2-t et r adecanoyl am no- 3-
oct adecanol (AGL-517) (WD 93/5055); (2 S,3 R - |

- (a-dyghl X st ehr \ np-

oot AR B D B B Ry dnes asan2-

in6 AV (lepxhydrdRyeatretapya Ry ' -
amlﬁo- 3:[@?& agelc.:dggol (AGL- [1?’9%#%&)9‘&%%%%%%)@ ?gg??%w@rb‘”%mz)’
and- (( 3- L- ar abi nopyr anosyl oxy) -2-tetrad

ecanoyl am no- 3-oct adecanol (AG.-577) (WO 94/9020);

O a‘D(Yacaet Spymimeoddeoxy-a-D-galactopyranosyl-(1—-3)-0-[o-D-

B HE N HO Ao SAaG ol 9t Bl aht @Set o ( R B N-[(R)-2-

hydfgHH ARSI 3 danpiecpreiy] BTLB Q3R Rsy1 - (1
- Thble29, e Rin ' ;
am no- N- hexa?osg?gﬁs- Hl%,%)-né%%uanggc{ae é%srelngeld (b,XGf(-)g]éﬁl)a M WI_nCh
corrgind4b 2Ud d&hpoBdiils@eaeribagbinant Ehynmhasyl - (|
-+3) - O a- D-gal actopyranosyl -(1-+ 1)-(2S,3 S, 4R) - 2-
am no- N-[ (R) - 2- hydr oxyt etracosanoyl ] - 1, 3, 4- oct adecanet
riol (719-7) (WD 94/24142); and "
O (N-acetyl - 2- am no- 2- deoxy- a- D- gal act opyr anosyl - (1--4
3)-O[a-D glucopyranosyl-(1 _
-+2)] -0 a- D gal act opyranosyl - (1 -+
1)-(2S, 3S,4R) -2-ami no-N-[ (R) - 2-
hydr oxyt et racosanoyl ] -1, 3, 4-oct adecanetri ol (STL-8)
(WD 94/ 24142). Table | bel ow shows the conmpounds
represented by fornmula (1) which correspond to the
conpounds described in the Exanples. 3 XxX~~ XX X
ryuv C-40x xxo0 xx X
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[Example 4] Pharmacological test: Efficacy of KRN7000 on chimpanzees persistently
infected with hepatitis C virus

The following experiment was carried out using the compound represented by
formula (I) (KRN7000) as a representative example of the glycoside compound
according to the present invention.

Chimpanzees are the only test animals that can be persistently infected with
hepatitis C viruses. Thus, 2 chimpanzees were selected as test animals for this
experiment from the chimpanzee-dedicated facility (Kumamoto Primates Park, Sanwa
Kagaku Kenkyusho CO., Ltd.) where chimpanzees including hepatitis C virus carriers
have been artificially bred and propagated over a long period of time. This experiment
was examined and approved by the Experiment Review Board in advance in terms of
ethics and test contents, and pain inflicted on chimpanzees was éliminated as much as
possible during the experiment. Two chimpanzees employed in the experiment are
hereafter referred to as Animal No. C;’:B (the duration of persistent infection with HCV
(1a): 22 years) and Animal No. C54 (the duration of persistent infection with HCV (1b):
20 years), respectively. '

After an acclimation period of approximately I month, KRN7000 was
intravenously administered two times to animals at the rate of 10 pg/kg at the interval of
28 days (day O and day 28). In order to obtéin samples for verifying thé responses of
chimpanzees to KRN7000 and efficacy of KRN7000 on chronic HCV infections, blood
drawing was carried out before and after each administration. The total leukocyte
count was measured using an automated blood cell counter Sysmex K4500 (Sysmex
Corporation). The leukocyte percentage was determined by coating whole blood onto a
fat-free slide glass, immobilizing it theredn, staining with Diff-Quick (International
Reagents Corp.), and microscopically examining 200 leukocytes. Neutrophil and
lymphocyte counts were calculated by multiplying the obtained values with the total
leukocyte count. The NKT cell percentage in the T cells was determined by: staining
the whole blood with an anti-human TCR Va24 antibody (Beckman Coulter), KRN7000
(a-GalCer)-bound human CDId tetramer, and an anti-human CD3 antibody (Becton

Dickinson Japan) that are labeled with different fluorescent dyes; lysing the stained

[WR]
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OONN NI I 0OM N 32 [ Exanple. 4] Pharnmacol ogi ca
test: Efficacy of KRN7000 on chi npanzees persistently
infected with hepatitis C virus The foll ow ng
experinment was carried out using the conpound
represented by formula (1) (KRN7000) as a

whbRPEISEE Wil tNE FRYARL En RS d1f0 P (BEQASH 48R HEBR Yalan), immobilizing
ﬁ aré

according to the present | nvention. I npanzees

thefdd€, QRH Ythef SdeteiiBgS tih MK TarelPeaRETiss @Rt | FACSCalibur (Becton
infected with hepatitis C viruses. Thus, 2

Didkinsopaipesy Weelds skdtehidegsonidedttoanil nefl shd antithirsan TCR V24
experiment fromthe chi npanzee-dedicated facility
antibedietie tefrmemendherpatikiursan (3 xuthaky wesakytesmansdoo, be the NKT

B S s R N K —
o 55O BE1 0 e 8y RO By e i

an étﬁoﬁgﬁé‘fﬁfi;ﬁyizé}. t €% Qim HRIVURGSA @é%lsti féte éé@ﬂe%lr%}sRT—?;@R using the

pain inflicted on chinpanzees was elimnated as nu

AMPLICHRSS Gl ECHUmonigott {ReoaheIRiaiznestics) i beinichp@MAeAIbDNA) probe
enpl oyed in the eerri nment are hereafter referred to

assajs URHERE Quantiohx RiNA & (BayeofCorpemtiongnt The serum KRN7000
and Ani mal No. %54
-Sp

i.nfection with . (la): 22 year
levaly ha Sfr 25 &ﬂ&éﬁis%ﬁmq’fﬁv@e ¥ o (AP Ipgs) ;Spectrometry
2 s), respectively. After an acclimation period
(ch&%%pbxi mately 1 nonth, KRN7000 was intravenously

admipig St sk ENMRgks B thel 1@ tANEMRIcSterbountetheaie@t@bhil Rount, and the

g/ kg at the interval of 28 days (day O and day 28).
lymphogyteepuntdedireaind afmnphesdhonistvaiant yilndotihstapes pbadmmistration,
the ggutrophii counts of both chimpanzees increased 6 hours later. In many cases, the
total leukocyte count transiently increased in such a manner that this increase reflected
the changes in the neutrophil count. The lymphocyte count decreased 6 hours after the
administration, although there were some exceptions.

Fig. 2A is a typical diagram showing the results of analysis using the
fluorescence activated cell sorter (FACS) on the tetramer-stained | and TCR
Va24-positive NKT cells of chimpanzees that were present in the cell population gated
with the CD3 positive cells. Fig. 2B shows changes in the NKT cell count before and
after the administration of KRN7000. NKT cells were not detected on the day
following both administrations in both chimpanzees. In the case of Test Animal No.
C54, NKT cells gradually showed a tendency to recover after they had disappeared after
the administration of KRN7000. Rapid disappearance of NKT cells after the
administration of KRN7000 indicated that apoptosis occurred immediately after the
activation of NKT cells via KRN7000 stimulation. Various types of cytokines are
deduced to be released from the activated NKT cells.

Fig. 3 shows the levels of serum ALT, AST, and LDH activities before and after

the administration of KRN7000, which can be clinical indicators of liver dysfunction.



chi npanzees to KRN7000 and efficacy of KRN7000 on

chronic HCV infections, blood draw ng was carried out

bef ore and after each admi nistration. The total

| eukocyte count was neasured using an automated bl ood

cell counter Sysnex K4500 (Sysnex Corporation). The
Thés‘%b[%%lyt\&r@@ffaﬁé’—iehﬁ‘g%n&‘@z%l(ﬂ?te%ﬁt&?%%1 %?Eéﬁgl Wﬁ?lo? 3 days after

bl ood onto a fat-free slide glass, ['1zing
thetdﬂhﬁiﬁi:ﬂtr,atisﬁéhlﬁoﬂg chinifaneds iQubibkstidant &f adhidf@dtions. Thereafter,

ents Corp.), and m croscopically exam ning 200

theﬁee\m%u@w@sequﬁ@w rrofuhidd tarldvels pafshio tyet almiisttasioner e

cal Iate(él'l by multiplying the obtained values with the

t ot A8 PedkEY 8k nin ﬂgméemm HeMRPey é%sYﬁI%dEfQ’fﬁ @ma after the

admmfsﬁra ﬁnmﬁf Igﬁmﬁb-?-%% a% %It | n| =PC Bg&%hﬁ\ technlque Both
clnlgﬁh'lllie%ﬁ }:xhxgﬁwggpaleﬁ @?éagg{ éDtgg ﬂlzﬁwg@%vels 1 day or 3 days

tranmer, and an anti - uman
aftdBl thlel BEnhistaiRda) of h@kN&O@OhﬁbBb@dsM%ésh dThE GIEVIRNA levels were
fluorescent dyes; lysing the stain whol e bl ood with
COlltlhéolﬁmeLcy@lSc@ tSolte i ssnorfBedndnisBatkn nGlay 18pahdn by the initial
mrobi |l i zing thereof-, and then determ ning the NKT
adnEQSPaP%‘E (v ng the FACSCal i bur (Becton Di ckinson

had
‘;ﬁ?laf_q le %L%& at@szfa? 5ﬁ5{11 ngt%etSﬁléuql 3{1{{]312@9(5 1%\‘??(115 before and after -
the @ﬂﬁl‘lmbﬂﬂm PR v dpodyree e x kR N 18 d s tI@RmPE)@%ve'}Ié(-Eletected 15

| s of the chinpanzees. The activities of anin
mlnams rafter sresddmimseeratidh of, KREPA00 at Both&ﬂ‘hﬁh@hﬁﬁd&% fiebafestages. This
(AST), and | actate dehydrogenase (LDH) In seruns were
indigates thag thesadmainisiered J¢ (g P& actnally mégraterhia herbodies.
HCV- RNA | evel s were assayed by RT-PCR using the
AVPL| CORO GT' HCV noni tor (Roche Diagnostics) and
branched DNA (bDNA) probe say using the Quantipl ex
HCV- RNA 2 (Bayer Corporati on? The serum KRN7000
| evel Assaglof saﬁmycemmod 1|eqe;vs ‘ﬂ)efd’ié @ﬁata@@f aﬁraan@ﬁ&tratmn

tandenrmass—spegtronetr VEHVSY l—shows

TestohnimpedNo. n t he THEAP Ieukocyt g"BB’@rﬂfblPWz neut r Scentration
count _ and_t Hdmipisgrateayt e countsab‘éﬂ@ge and af tlerblwcb(ng/ml)

CA3mi ni strati ofirstl n bot h st aBeforefadadmistrasém at i on, &he
neutrophil counts of both chi mpaiagRs 14Bereased 6 g9

hours later. In many. cases, _gla@ér | eukocyt e 3

count tra
increase ref | ¥¢P88 the chaR§ IINEUIRERR r ophi | < 10

count. The |ynphocyte count dégruastedldehours after 97

the adm nistration, although Bhges Wesre sone 58
cexceptions.  First Before administration <10
15 minutes later 129

6 hours later 42
Second Before administration <10

15 minutes later 141

6 hours later 77

Changes in the leukocyte count and mild and transient liver dysfunctions, that
- could result from released cytokines upon activation of NKT cells stimulated by the
administration of KRN7000, were observed, and the serum HCV-RNA levels also
decreased. This indicates that replication of HCV-RNA was locally inhibited in
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Fig. 2Ais a typical diagramshow ng the results of

anal ysis using the fluorescence activated cell sorter

(FACS) on the tetramer-stained and TCR V(x24-positive

NKT cells of chinpanzees that were present in the cel

popul ation gated wth the CD3 positive cells. Fig. 2B
HCYRWR & RRISR 11k !Egttﬁg H{g? 6ehle KRWO@%PH{iﬁiS?é?Qd. taM:@(;rdineg, the

the adm nistration o hWO%O. NKT cells were no
prestait esipefnfent tleedey thAIKFNFIW hathamH TV stffaét 0ss dhimpanzees
bot h chi npanzees. In the case of Test Animal No. C54,
infadkeH with Ichrogui@tl@.| y showed a tendency to recover after
t hey had di sappeared after the admnistration of
KRN7000. Rapi d di sappearance of NKT cells after the

adm nj stration of KRN7000 indicated. that .a tosis .
occ dit BHDHSASH aPHFYSFRG PatHE SPRIGAHPTS it ferRigTare incorporated
el [ L ul ation. Various types of
her%gtbgitfﬁéé%]c}aéﬁgm%géﬁtyg ‘to be released fromthe
activated NKT cells. Fit> 3 shows the |levels of serum
ALT, AST, and LDH activities before and after the
Indesdmulmgtlicabilidipn of KRN7000, which can be clinical
i ndi cators_of |iver_dysfunction. in 4 These |evels )
wer ést degesibedhtinythgnBxamplgr.y admaysirapn pédbniaggnpaakerding to the

presEhl SR et: HOBBERAS ae 0] OhRPLETa (] gHESS can decrease the
leveld8F (Bg]g%tgis’ c ¥i e§ aa\gﬁ! éiﬁ%né@%eﬂy&nfdgrﬁétibﬁﬁ Wh8%h vk Deen adversely

[evel ore t mnistration. Fig. 4 shows changes
affettedt e theritfactitys. RNAcde¥®ilply, ik aig@nand @kt preséfi€invention can be

adm ni stration of KRN7000 as assayed by RT-PCR or bDNA
utilized lmsi uénhiByoh of dvipatitin 28 egrusx hi Bherageutppagenit of hepatitis C for

decreases in the serum HCV-RNA [ evel s 1 day or 3 days
humgp$.e; {he administration of KRN7000 in both stages.

The HCV-RNA | evel s were continuously decreased by the

second administration (day 28) than by the initia

adm nistration (day 0). Table 2 shows the assay

results of the serum KRN7000 | evel s before and after

the adm ni stration of KRN7000. The maxi mum | evel s of

KRN7000 were detected 15 mnutes after the

adm ni strati on of KRN7000 in both chinpanzees in both

stages. This indicates that the adm ni stered KRN7000

actually mgrated in the bodies. Table 2 Assay of

serum KRN7000 | evel s before and after the

adm ni stration



Test Animal No. Stage of Timng of blood Concentration
adm ni strationsanplingin blood (n /m) C33FirstBefore
adm nistration< 10 15 mnutes later89 6 hours | ater38
SecondBef ore adm nistration< 10 15 mnutes |ater97 6
hours | ater58 C54FirstBefore adm nistration< 10 15
m nutes |aterl129 6 hours | gtgr4& SecondBefore
adm nistration< 10 15 minutes later141 6 hours |ater77
Changes in the | eukocyte count and mld and transient
l'iver dysfunctions, that could result fromrel eased
cyt dkiAesnhipoor adtliepatiioC oiruskT comipkisingt iasudrmtetivdyngredient, a
the _administration of KRN7000, were observed, and the
componpehrerroseng befamyla(l3 or agakirsagbate thereof] ndi cat es
that replication of HCV-RNA was locally inhibited in
35 HCV-infected liver cells by the action of the
KRN7000 admi ni stered. Accordingly, the present
eriment reveal ed that KRN7000 had anti-HCV effects
anzees inflected with chronic HCV. Al
i ons, tents, a patent applications cited
e inc porg%@ﬁ 8%erein by reference in their
I nduStrial Applicability As described in the
adm_nt fon of the agent according to the
i nvention o chinpanzees infected with
hé¥at i Rts C vi rusedi can decrease the

AN

wherein
R! represents H or OH;
X is an integer between 7 and 27;
R? is any of substituents (a) to (e) below {wherein Y is an integer between 5 and
17):
(a) -CH2(CH,)yCHj;
(b) -CH(OH)(CHz)yCH;
(c) -CH(OH)(CH)yCH(CHs)a;
(d) -CH=CH(CH,)yCHj; or
(e) -CH(OH)(CHz),CH(CH3)CH,CH3; and
R¥to R’ are independently a substituent defined by any of i) to v) below: .
i) when R R®, and R® independently represent H, R* is H, OH, NHo,,
NHCOCH;, or a substituent defined by any of (A) to (D) below:
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| evel s of hepatitis C viruses and enhance the |iver
functions that have been adversely affected by the

i nfections. Accordingly, the agent of the present

i nvention can be wutilized as an inhibitor of
hepatitis C virus or therapeutic agent of hepatitis C
pl. An inhibitor, of hepatitis G,
as_gn active ijngredient, a
H@gnpound\ r epr esenyed by for nul &o( or galt or

d 27,
erein Y is an %;fger between |5 and C 17):
: CH2) YCHB; (b) ~CH(OH) (CH2) YCH8! (c)
-CH(OH) (CH2) yCH(CH3) 2; (d) -CH=CH(CH2) YCH3; or (e)

- (CH2) YCH( ) CH3; and R3 RO are
iﬁggﬁzﬁdently a gﬁﬁé%i?uent defined¥§% any of i) to(ey
below. i) when R3, R6, and R8 independently represent
H R4 is H OH NH2,

R’ is OH or a substituent defined by (E) or (F) below:

—OH
HO 0

OoH

NHCOGCH,

{(E) {F)

R’ is OH or a substituent defined by any of (A) to (D) below:

OH _ OH OH
HO 0 ° HO O O o—
OH . OH OH
H - ' H
H H H

(A) (B) (C) (D)

R® is H, CH;, CHZIOH, or a substituent defined by any of (A") to (D)

below:



NHCOCH3, or a substituent defined by any of (A) to (D)
below. 37 (A) (B) RS is OH or a substituent defined by
(E) or (F) below. (E) (B) (F) (D) R7 is 'OHor a
substituent defined by any of (A) to (D) below OH
r--OH (A below (C (O (o) R9is H G, CH0H or a
-any of (A') to (D) 380 CI:HZ

(AY) (B") (C) (D)

or
ii) when R’, R®, and R’ are independently H, R* is H, OH, NH,,
NHCOCH; or a substituent defined by any of (A) to (D) below:

OH

OH

(A} (B) () (o)

R’ is OH or a substituent defined by (E) or (F) below:

0. o0
OH
OH HO 0
. OH
. OH ) ) —
OH , NHCOGCH,
H
(E) {F)

R® is OH or a substituent defined by any of (A) to (D) below:



(B) OHOH (C) R5 is OHor a substituent defined by (E)
or (F) below. (F) R5 is OH or a substituent defined by
any of (A to (D) below. (D) 39 OHr-CH OH (A) (B(O (D
and RO is H CH3, CH2OH or a substituent defined by
any of (A") to (D) below 0 OH _ ) OCH2- H KL OC H2
(D) 2. The icﬂ_pi bitor of hepatitis C viruses
according to claimjl, wherein the eBﬁtitis C virys ot

as ap active Mgredi compou
esent&d by L accor aim.
sa sol vat e’'t'h 4L The t i c age

hepatitis C according td claim3, where|n hepatitis C
i s chroflfic hepatitis C. Ok The t her apeu®itc agent for
hepatitis C according to claim 3, wherein hepatitis C

iSflgHte hepatitis 83) (C) (D)

and

R® is H, CHs, CH,OH or a substituent defined by any of (A") to (D"

below:

OH OH OH
HO 0, OCHy- O OCHo—

CH H - H

(A) (B") - {C) (D)

2. The inhibitor of hepatitis C viruses according to claim 1, wherein the hepatitis

C virus is genotype 1.

3. A therapeutic agent for hepatitis C comprising, as an active ingredient, the

compound represented by formula (I) according to claim 1 or a salt or solvate thereof.

4. The therapeutic agent for hepatitis C according to claim 3, wherein hepatitis C

is chronic hepatitis C.

5. The therapeutic agent for hepatitis C according to claim 3, wherein hepatitis C

© is acute hepatitis C.
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40 6. An agent for enhancing liver functions adversely
af fected due to hepatitis C conprising, as an active
i ngredi ent, the conpound represented by formula (I)
according to claiml or a salt or solvate thereof. 7.
The agent according to any one of clainms | to 6,

whergei &, 0 : r Rﬁ
and @RGQ%E g&?tng‘éggﬁﬁ% “(’ﬁpf‘@}%h?%ﬁp%rs élg A;E%gcidl( e to epatitis C_
19inethstih @diwedhofeh
Cm?ﬁbsl,??t S?hm dg‘el n%lgl )be;/ﬁ ?tll%)6 lernp%nfl Qagésﬁ{dte%by fglrneu}a (1) according

to dlaidependealtloy sbivate tBefeofir ovi ded t hat R7 and R8 do not
si mul taneously represent the sane group, and R9
represents CH20OH, CHS H, or a substituent defined by

any f . The agent. accordi ng 0 any one
& 51” ﬂ%en(f &ceor%o feARY Opg %IBH%%&nT@ r ¥ ?l@gbﬁpefa compound

I 1,and
rep eIIt%ﬁ ys Ié’l::ul &Ié(,nlks ? Iimt eglﬂlgFP]e \?IV\E @ye{fﬁ, B ?se oF & substltuent
deﬁlﬁea ‘b?eafh ylo¥f @Ddto](@) R91s 6#0@9§ﬁﬁstﬁﬁ&ﬁrd¢&*ﬂgd tbgr(@ Yr pr R7 and R®

ains 1t wherein, Iin a conpoun
are b}debemdﬂmlt}@ I€(Io)~ OEK IhmvﬁtfehdI‘cl‘ﬂztte}g'éiincbmcs \de et erﬁtlﬂthnlauﬁﬁ depresent the
R2 is a sub stltuentc§@ (wherein Y is an integer
samger Qrprind R angaressyts CHhOHHeHaddner aswstitliony defnelyy ameof (A") to
D" of clains 1 to 6, wherein a conpound represented by
( )forrrul a (I) is selected fromthe group consisting of:

(25,3
S, 4R) - 1- (a- D- gal act opyr anosyl oxy) - 2- hexacosanoyl am no-

3, 48. qhtadeanReir8ing fo2amyB3Rhe bf(Aaiki0f!t804, OPNEBRHOSH |a compound
oxy)-2-tetrad ecanoyl am no- 3- oct adecanol ; = (2S, 3R) -

repregeapi€dl by dioropyla 4o XKyilsaxyipte@et bttvade @dnoyl IEiTarltbRéim Bl&iﬂb&ltuent (b)

(Wh?iflr&&(‘é'and%@%?r- betiegall A@pddyd-anosyl oxy) - 2- t et r adecanoy
| am no- 3- octadecanol; (2S,3R)- |
- ((3-L-arabi nopyranosyl oxy) - 2-t et radecanoyl am no- 3- oct

adegamgk ;ageft acdordimb %tggryaﬁ@%ydlaﬂs P& - viadeidalin a compound
act opyr anosyl (1 1)-(2S,

repregental By hexade $Bndy1s-anling; gér dbet\ae:bexzﬁlaﬁdi nBadnd RAis a substituent (a)
O a-D-gal act opyranosyl - (1--+6) - O a- D- gl ucopyr anosyl - (1

(wherglnlj( 1f on infggorrhetyeen 11 and 15).

10. The agent according to any one of claims 1 to 6, wherein a compound
represented by formula (I} is selected from the group consisting of:
(25,38,4R)-1-(a-D-galactopyranosyloxy)-2-hexacosanoylamino-3,4-
octadecanediol; ‘
(28,3R)-1-(a-D-galactopyranosyloxy)-2-tetradecanoylamino-3-octadecanol;
(25,3R)-1-(a-D-glucopyranosyloxy)-2-tetradecanoylamino-3-octadecanol;
(25,3R)-1-(6'-deoxy-a-D-galactopyranosyloxy)-2-tetradecanoylamino-3-
octadecanol;
(28,3R)-1-(B-L-arabinopyranosyloxy)-2-tetradecanoylamino-3-octadecanol;
O-a-D-galactopyranosyl-(1—6)-0-a-D-galactopyranosyl-(1—+1)-(2S,3S,4R)-2-

amino-N-hexacosanoyl-1,3,4-octadecanetriol;

4]



am no- N- hexacosanoyl - 1, 3, 4- oct adecanetri ol ; O a- D gal
actopyranosyl-(1 -2)-0 a-D gal actopyranosyl -(1-31)-(2
S,3 S,4R) - 2-

am no-N-[ (R) - 2- hydroxytetr acosanoyl ]-1, 3, 4-oct adecanet
riol; O[3-Dgal actofuranosyl -

L T

alnfriooN+lle§Btgosa%)(ll\l' ?qe(Sc%lade%aﬁS@lf'é? 2- deoxy- a- D- gal
act opyr anosyl - -
gl ucoy-Dagalasb fr&n )H 'IQ @'(@ED alactopyranos —1)-(28,38,4R)-2-
act opyr anosyl 1(31?@ ( % S, 4R g2 amp%o- )[’ ﬁ? )( )-
amipp N d iRt éth}’dc@s’&e‘tc@clo]samﬁ] 130k baﬁdccameirrqlpl 1 1 Th e
agent accord| ng to ane/I one of clainms | to 6, wherein a

conponinB-gatasse e Iy 3)-6+-auP alacopysanasybét-od YRS S, 4R)-2-
amléggﬁ!@% ?‘ W%?Oé‘lgl i ngw}ogmoﬁ’gl’@%ad%aﬁw]é’&’o%@noyl ami no-

3, 4+ I

OaOD ga%ggﬁ(?g%?é%osy m().'L 8) gacl)e_lctOE)\_rran lt((lapyar)a%&%/P (
gludop’yrzﬂr)o*sﬁrﬂﬁ—3@]@32}-galact05yxanosyl (1-1)-(28,38 4R) -2-amino-N-[(R)-2-

am no- N- hexacosanoyl -1, 3 oct adecanetri ol ;
hydraxyetracosompiahdgybethdecappurdla- D- gl ucopyr anosyl (1-

1)-(2S, 3S,4R) - 2-

arri no- N- hexacosanoyl 1,3, 4- oct adecanetri ol ;

) 2) ]g % a&ggtae;ﬂ Yeadl ?r}gna Wy(qngoi)clztiﬁg 13‘[% @PR\}threin a compound
t adecanet
repr?léﬂgﬂé& by ﬂ’cfrﬁ'!u[lg gﬂgﬁggﬁ%ﬁ‘?g{@g ﬂfea%‘éﬁh kodsistifl O€
3)2%8 S,4B—)gla(ca<ﬂ galpt@peaosyloxy)-R)hekd&san&y14RIn 3,4~
octafign%ﬁ%% N- [ (R) - 2- hydroxytetracosanoyl ] -1, 3, 4- oct adecanet

>3) H_&ﬁ?t&%kﬂ_c%opwm osy]2 (1d—>%3()b -B-g(?a%lca’}gytg?r osy 1—}1)((.125 35,4R)-2-
amnﬁl% %HMG@%&I 16 og‘)a]detgr? IQ;IQal act opyranosyl - (I --a

am no- N
hyd@emmgbraammyyl}aba)@ echad uesanatdsypl1 152318 4R) -2~
agent accordin g to any one of clainms 1 to 6, wherein

aminGRpbeisgosaneph- ée’h@é@db‘?,ﬂnfem@iul a (1) is
| oxy) - 2- hexac

2S,.3S,4R X s
gm Rooc? g?ﬁl&g{o& léaélgﬁ & 5) %aaﬂ -ga actopyranosyi (1> )
amino-N-[(R)-2-hydroxytetracosanoyl]-1,3,4-octadecanetriol;

O-B-D-galactofuranosyl-(1—3)-O-a-D-galactopyranosyl-(1—1)-(28,3S,4R)-2-

an I
( ; S,4R)-2-

amino-N-[(R)-2-hydroxytetracosanoyl]-1,3,4-octadecanetriol; and
O-(N-acetyl-2-amino-2-deoxy-o.-D-galactopyranosyl-(1-+3)-O-[a-D-
glucopyranosyl-(1—2)]-0-a-D-galactopyranosyl-(1-+1)-(25,35,4R)-2-amino-N-[(R)-2-

hydroxytetracosanoyl}-1,3,4-octadecanetriol.

12. The agent according to any one of claims 1 to 6, wherein a compound
represented by formula (D is

(28,38,4R)-1-(a-D-galactopyranosyloxy)-2-hexacosanoylamino-3,4-octadecanediol.



